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Pacnipenenenne pabodero BpeMeHu

Ne Bunaer yueOHOIM nedaTensHoCTH 8 cemectp Bceero 2107050200031
1 Jlexmun 20 20 JacoB
2 ITpakTHyeckue 3aHATHs 34 34 JacoB )
3 JIaboparopHsle 3aHATHS 36 36 4acoB
4 Bcero aynuTopHBIX 3aHSATHIM 90 90 4acoB
'5 WsEmxs HMHTEPaKTUBHOH (opme 30 30 4acoB
6 CamocrosTenbraas pabora 54 54 JacoB
7 Bcero (6e3 sx3amena) 144 144 JacoB
8 IlogroroBka u cnava sK3amMeHa 36 36 4acoB
9 OObmras TpyooeMKOCTE 180 180 JacoB
5 5 3.E B

Ok3ameHn: 8 cemectp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 73 ot « 8 » 9 2016 1|
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obpazoBanus u Hayku Poccuiickoit @enepanuu ot 12 mapra 2015 r. Ne 218, paccMoTpeHa U yTBepKIeHa
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1. Henn u 3aga99 Q¥ COMILIAHBI

1.1. e Dy COMITAHBI
[lenpro mpenonaBaHUs AUCLUUILIMHEL ABISETCS (GOPMHUPOBAHHE 3HAaHHH B 00JIaCTH pa3pabOTKH M
MOJETUPOBAHUS U3ETUI HAHO- U MUKPOCUCTEMHOM TEXHUKH.

1.2. 3agaun AMCHUILIMHBI
— chopmupoBars o0miee IpenCcTaBIeHIEe 0 MUKPOCUCTEMHOM TEXHUKE;
—  IPOAEMOHCTPUPOBATH OCHOBHOM MapmIpyT IPOEKTHPOBAHUSI MUKPOCUCTEMHON TEXHUKH;
—  paccMOTPETh MOIXOABI K MOAEIHPOBAHUIO SIEMEHTOB MUKPOCHCTEMHOMN TEXHUKH.

2. Mecto qucouiuiaHbl B cTpykrype OOII

Jucnunnuaa «MopenupoBaHue U TPOEKTHPOBAHWE MHUKPO- W HAHOCHUCTEM)» OTHOCHUTCS K
BapuaruBHOM yactu Onoka 1 (b1.B.OJ[.13) oGpa3oBarenbHO mporpaMmel IOATOTOBKH OakalaBpoB IIO
npodmmo «MHKpPO3IEKTPOHUKA U TBEpAOTENbHAs NeKTpoHuKay HanpasieHus 11.03.04 «OnekrpoHuka u
HaHOJJIEKTPOHUKAY.

[TpegmecTByIONMMM ~ JAUCIUIUIMHAMY, (GOPMHPYIOIIMMK  HadalbHBIE 3HAHWS, SBILIIOTCA
CIIEAYIOIIHAE  MUCIUIUTAHBL:  MuKpocxeMoTexHuKka, C(CxeMoTexHHKa, TeXHONOrHs KpEeMHUEBOU
HaHOZJIEKTPOHUKY, TeXHOIOrUs MaTepuaioB MUKPO- ¥ HAHOIJIEKTPOHUKY.

[Tocnenyromumu TACITUATUIMHAMHY SIBIISFOTCS: HAIMICAHKUE BHITYCKHON KBAIH(DUKAITMOHHON paboTHL

3. TpeGoBanus K pe3yabTaTaM O0CBOCHUS JUCHUILIAHBI

[Ipouecc u3ydeHus TUCHIUILIINHBI HAllpaBjieH Ha GOPMUPOBAHUE CIEAYIOMINX KOMIETSHIINN:

— TIK-1 cnocoGHOCTBIO MPOBOIUTH (HHU3UKO-MATEMATHYECKOE MOIEIHUPOBAHUE WCCIEIYEMBIX
IIPOIIECCOB HAHOTEXHOJNOTHH M OOBEKTOB HAHO- U MHUKPOCHCTEMHOH TEXHWKH C WCIOJIb30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHL;

— TICK-1 cmocoGHOCTBIO BIAIETh COBPEMEHHBIMH METOJAMH pacdeTra ¥ INPOEKTUPOBAHUS
U3MIeNUd MUKpPO- M HAHOZJIEKTPOHHKH M MHUKPOCHCTEMHOM TEXHWKHU, M3TOTOBJIEHHBIX C MPUMEHEHHUEM
HaHOTEXHOJIOTUH, CIIOCOOHOCTBIO K BOCIPHUATHIO, pa3pabOTKe M KPUTHYECKOH OIEHKE HOBBIX CIIOCOOOB
UX IPOEKTUPOBAHUS;

B pesynprare u3ydeHus OUCIHUILTAHEI CTYIEHT TOJDKEH:

— 3HaTh BUIOBl M YPOBHH aOCTpakIMM MAaTeMaTHYeCKHX MOJENEH MHKPOCHCTEM M HUX
KOMITOHEHTOB; CIIOCOOBI IIPE/ICTaBICHUS MEXaHMYECKHMX CHCTEM B BHJE JJIEKTPUUECKUX aHAJIOTHIA,
IPUHIUIE GH3UIECKOTO MOJETUPOBAHUS MUKPOCUCTEMHBIX OOBEKTOB; IMPUHIMITEI PaOOTHl OCHOBHBIX
KJIaCCOB MHUKPOCHUCTEM; OCHOBBI TEXHOJOTUH W3TOTOBICHHUS MHKPOCHCTEM; OCHOBHBIC IIOIXOIBI K
MIPOEKTHPOBAHHIO MHKPOIJICKTPOMEXaHHICCKUAX CHCTEM; OCHOBHEIE KOHCTPYKIIHH CBY
MUKPO3IEKTPOMEXaHUYIECKOTO ITEPEKITIOUaTeNs

— yMeThb IIPOBECTH MOJIENHPOBAHHE MHKPOCUCTEMBI U €€ ONOKOB Ha pa3HBIX YPOBHSIX
abCTpaKLM{; COCTaBUTh MOIENb MHKPOCHCTEMBI B BHJE OSKBHBAJICHTHON CXEMBI; CTPOWTH MOJIEIH
3NIEKTPOHHBIX KOMIIOHEHTOB; paccuuThiBarb CBU MUKpOsIEKTpOMEXaHUIECKHH TepEKITIOYaTellb

— BJAaJeTh HaBbIKaMHU paboOTHl B mporpammax 3D ¢Qusmueckoro MomenupoBaHUS, HaBBIKAMHU
IIPOEKTHPOBAHUSA IIPOCTBIX CXEM YIPABICHUS MHUKPOCHCTEMaMH; HaBBIKAMH pabOTBI B CHCTEMax
aBTOMAaTU3UPOBAHHOIO IIPOEKTHUPOBAHUSI MUKPOCHCTEM
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4. O0beM TUCHUILIAHBI ¥ BUABI y4e0HO0il padoThI
O6mas TPYAOEMKOCTh JUCIUILIAHEL COCTABIIAET 5 3a4€THRIX eMHUIBI U IPEACTaBIeHa B TaOIuIe

f‘f!alénnua 4.1 — TpyROEMKOCTb JUCIUILUIMHEI
No Bunp! yaeOHOM nesTeTbHOCTH 8 cemectp Bcero Enunanne
1 Jlexuuu 20 20 4acoB
2 [IpakTuyeckue 3aHsATUS 34 34 JacoB
3 JlaGoparopHbie 3aHATH 36 36 JacoB
4 Bcero aynuTopHBIX 3aHATHI 90 90 JacoB
5 W3 HuX B HHTEpaKTUBHON dopme 30 30 9acoB
6 CamocrosrensHas padota 54 54 9acoB
7 Bcero (6e3 sx3amena) 144 144 4acoB
8 ITonroroBka u caada SK3aMeHa 36 36 YacoB
9 OO61mmas TpyI0EMKOCTb 180 180 JacoB
5 5 3.E

5. Conep:xaHue TUCUHILTAHBI

5.1. Pa3mepl JUCHHUIIMHLI H BUALI 3aHATHH
Paznenbl mUCHUIUTHHEI ¥ BUABI 3aHATHH IIPUBENCHHI B Tabmume S.1.
Tabmuma 5.1 — Pasgens! QUCIIMIIINEGL ¥ BUALI 3aHITHR

[Ipakt Bcero
Camoc
nuecku | JJabopa yacoB | DopmMupyemsl
Jlex TOSITEN
Ne Ha3zBanus pa3nenoB IUCIUILIAHEL u e |Topmele| (Ge3 e
3aHSTH | pabOTEI 9K3aMe | KOMIIETEHIIH
pabora
by Ha)
1 |Beenenue. OCHOBHBIE IOOXOIBI K 4 0 0 14 18 |IIK-1, IICK-1
IPOEKTHPOBAHHUIO
2 |MogenupoBaHrE MUKPOCHCTEM 4 8 8 9 29 | IIK-1, IICK-1
3 |IIpoextupoBanue CBY mukpocucteMm 4 4 13 29 | IIK-1, IICK-1
4 | CBY MuKpocucTeMHBIE Nlepekatodareny | 4 8 12 13 37 | IIK-1, IICK-1
5 |Buast CBY nepeximouareneii 1 ux 4 10 12 5 31 | IIK-1, I[ICK-1
IIPOEKTHPOBAHUE
Hroro 20 34 36 54 144
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5.2. Conep:xaHue pa3ae0B THCIUNIAHBI (10 JEKIHAM)

ConeprkaHue pa3aeioB AUCIHUILIAH (10 JIEKIMAM) IIPUBEICHO B Tabmuue 5.2.

Tabmumna 5.2 - Coneprkanue pa3esioB AUCIUILIHH (IO JIEKIUIM)

®opmupye
Tpymnoe MBbIE
Conepxanre pa3ieNIoB JUCHUIIIMHEL 110
Ne Hazpanwus paznenos MKOCTh
JEKIHSIM
(dac.) |KOMIIETEHIT
170
8 cemectp
1 |Benenue. OcHOBHEIE Beenenue. Uto Takoe MEKPOCHCTEMBI U UX 4 IIK-1,
ITOJIXO/IBI K IIPOEKTUPOBAHUIO | IpUMeHeHUe. [101-X0nbl K IPOEKTHPOBAHUIO IICK-1
MHUKPOCUCTEM. YPOBHU MOJECIHPOBAHUS.
2 |MogpenupoBanue [IpencraBneHne B BUAE COCPENOTOYECHHBIX 2 IK-1,
MUKPOCUCTEM aneMeHTOB. JIByxmomocHuky. I Ipumenenne [ICK-1
3akoHa Kupxroda B MEUKpOCHCTEMAX.
®opMynUpOBKa TUHAMIAYECKIX YPAaBHEHUM.
[IpumMepsl MOAETUPOBAHUS.
3 |IIpoextupoBanue CBY Brenenue. [Ipuaiuns: paboTsl 1 4 IK-1,
MHUKPOCHCTEM OIIPENEIIIOIUE ITapaMeTPHI [ICK-1
MUKPOCHUCTEMHBIX IpHOOPOB. Bausxue
OKpy>Karolei cpensl. Buasr
MUKPOCHUCTEMHBIX IIEpeKItogaTesiei.
ACHEKTHI IPOEKTUPOBAHNE MUKPOCUCTEMHBIX
IIEPEKIIOYaTEIIEH.
4 | CBY MHKpPOCUCTEMHEIE TpeboBaHUS K 3IEKTPOCTATHIECKOMY 4 [1K-1,
NEePEeKIII0YaTenn BO3IEHCTBHIO. UHCIIEHHOE MOLIETMPOBaHUE IICK-1
napaMeTpoB nepekiodarens. OnpeneneHue
BHOCHMBIX IIOTEPH ¥ U30JIAIIUN
MIepeKITIoYares.
5 |Bugsr CBY nepexmogareneir | [lepexmrodareny ¢ BBICOKOH H30JISIIAEH. 4 [IK-1,
U UX IPOEKTHPOBAHUE [lepexmtouarenu i1 MIJUTUMETPOBOTO [ICK-1
nuana3oHa BonH. [lepexmouarenu ¢
METaJUTMYEeCKOM MEMOPaHOH.
Hroro 20
CornacoBaHa Ha noprtane Ne 7143 5




5.3. Pa3nessl AMCHUILIMHALI M MEKTHCIUILTMHAPHBIE CBS3H € 00€CIeYHBAIOIMAME (IPeIbIIy MIMH)
H o0ecneIuBaeMbIMHA (MOCIETYIOMHAMHI) THCHUIIMHAMH
Pasfens! AUCIMIUIMHEI ¥ MEXIUCIUILUTHAPHBIE CBI3HM C 00ECICUNBAIOMUMY (IIPEABIIYIIMHI) U
obecreunBaeMbIMH (TI0CTIEAYIOMMMI ) TUCIUAIUTTHAMY IIPEACTaB-JIEHb] B TA0IHIE 5.3.
Tabmuna 5.3 - Pazgens! TUCHUIIIMHEGL ¥ MEXIUCIMIUIMHAPHEIE CBI3U

Ne pasaciioB JaHHOM TUCIUILINHEL, IS KOTOPBIX l
HeO6XOIII/IMO HU3Yy4YCHUC O6€CH€T{I/IBaIOHII/IX u
obecreunBaeMbIX TUCIHILINH

1 2 3 = 5

[IpenmrecTByIONME AUCITUILINHEL

Ne HaumenoBanye TUCIIUTLINH

MI/IKpO CXCMOTECXHHKA + + +

4 | CxeMOTeXHHKA

TexHOMOTHSA KPEMHUEBOU
HAHOBJIEKTPOHIKHA

8 | TexHonorms MarepuajloB MUKDO- U
HaHO3JIEKTPOHUKHU

+

HOCJ’[CI[YIOH.II/IC JUCITUITIIMHBI

1 | Hammcanue BBITYCKHOM

N +
KBATU(QUKAIHOHHOH paboTHI

5.4. CooTBeTCTBHE KOMIIeTeHIIUH, POPMHPYeMBbIX IPH H3y4eHHH JHCHHMILINHBI, H BHI0B 3aHATHII
CooTBeTcTBHE KOMIIETEHIMM, (POpPMUpPYEMBIX IpPU H3yYCHHM IWCIUIUIMHBI, X BUAOB 3aHATHIH
IIpeJCTaBlIeHo B Tabmune 5.4
Tabmuma 5. 4 — CoOTBETCTBHE KOMIIETEHIIMA ¥ BHIOB 3aHATHH, (OpPMHpPYEMBIX INpH H3yYEHHUH

JCIIUTUTAHEI
Bunp! 3apsaTuil @DOopMBI KOHTPOIIL
Kome- IIpaktuyae | JTaboparop
_ CamocrosiTens
I Jlexuu CKHe HEIE
Has paborta
3aHSTHS | 3aHATUA
[IK-1 + + + + KonTponenas pabora; Onpoc Ha
3aHsATUIX; OTYeT o 1aboparopHOM
paborte; Pedepar; Dx3amen
[ICK-1 + + + + Kontpomnsras pabora; Onpoc Ha
3aEaTHIX; OTYer o 1aboparopHOH
paborte; Pedepar; Dx3amen

6. IaTepakTuBHBIE MeTOXBI H (OPMBI OPraHA3ANUH 00yIeHUS

TexHomOrMM MHTEpaKTUBHOIO OOy4YeHMs NpH Pa3HBEIX (GopMax 3aHATHII B Yacax IIPUBEICHBI B
Tabmune 6.1

Tabnuna 6.1 — TexHOIOTHE HHTEPAKTUBHOIO 00y4eHHsI IPU pa3HbIX opMax 3aHATHIH B yacax

HnTepaxt
HuTepakTuBHBIE WHTepakTuBHEIE
MeTons! VBHBIE Bcero
IIPaKTHYECKHUE 3aHITUA | JIAOOPATOPHEIE 3aHITHS
JIEKITUH

[IpesenTtarnuu ¢ 6 6
UCIIOJIb30BaHUEM

MyJIBETHMEINA C
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o0CyXIeHueM
Pabora B komMaHzEe 10 4 14
Case-study (meTon 10 10
KOHKPETHBIX CUTYAIlHH)
Htoro 10 10 10 30
7. JIaGopaTopHBIil HPAKTHKYM
Conepxanue 1abopaTopHBIX padoT mpuBeneHo B Tabmmie 7.1.
Ta6muia 7. 1 — Cogeprxanue 1abopaTopHbIX padoT
Oopmupye
Tpynoe MBIE
Ne Haspanus paznenos Coneprxanne 1ab0OpaTOpHBIX paboT | MKOCTB
(dac.) | KOMIETEHI
7074
8 cemecTtp
1 |MogpenupoBaHHE MUKPOCUCTEM MonenmupoBanue GU3NIECKUX NOIeH B 4 [IK-1,
(GYHKIIMOHAIBHBIX 3JIEMEHTAaX MUKPO- ¥ [1CK-1
HaHOCHUCTEM IIPU 3aJJaHHOM BO3JEH-
CTBUH
2 | MopenupoBaHuE MUKPOCUCTEM MognenvupoBaHue TEXHOIOTUYECKOTO 4 IIK-1,
mpoiiecca GOpMHUPOBAHUS IEMEHTA [1CK-1
MHUKPO- 1 HAHOCUCTEMBI
3 | IIpoextupoBanue CBY 3HaKOMCTBO ¢ HaOOPOM IIPOrPaMMHBIX 4 IIK-1,
MUKPOCHCTEM CPEICTB JUIsl IPOEKTUPOBAHUS [ICK-1
(YHKITMOHAIBHBIX 3JIEMEHTOB
4 | CBY MEKpOCHUCTEMHBIE IIpoexkTrpoBaHKE TONOJIOTUH 12 | IIK-1,
MepeKIIoYaTeIn (YHKIMOHAIBHOIO 3JIEMEHTA MUKPO- U [ICK-1
HaHOCHUCTEMBI
5 |Bugsr CBY mepexmodareneit u ux | IIpoextupoBanue GyHKIMOHATBHBIX 12 |IIK-1,
IIPOEKTHPOBAHUE y3JI0B MEKPOMEXaHUYECKUX CUCTEM B I1CK-1
nakete Microwave Office
Hroro 36
8. IIpakTHyeckue 3aHATHS
Conep:xaHue IpakTHYecKuX padoT mpuseneHo B Tabmune 8.1.
Tabmuna 8. 1 — ConeprkaHue MpakTUYECKUX paboT
®dopmupye
Tpynoe MBIE
Ne Ha3zpanus paznenos CoznepxaHue NPaKTUYECKUX 3aHITUN MKOCTh
(4ac.) | KOMIIETEHIT
4078
8 cemectp
1 |MoznenupoBaHHe MEKPOCHCTEM OcoberHOCTH MOIETUPOBAHUS HUIUKO- 8 IK-1,
MEXaHWYECKUX KOMIIOHEHTOB MUKPO- U IICK-1

HaHOCHCTeM. MonenupoBanue HU3UKO-
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MEXaHUYECKAX KOMIIOHEHTOB MUKPO- U
HAaHOCHCTEM C HCIOJIB30BAaHUEM MOJENEN
Pa3IMYHBIX YPOBHEH HEepapXuH.
2 |IIpoextupoBanue CBY Wnentudukanys napaMeTpOB MOJENH. 4 IIK-1,
MHUKDPOCHCTEM PacuetnsIif criocob onpeneneHus [ICK-1
mapaMeTPOB MOJENHU JJIS Pa3ITIHbIX
TEXHOJIOTHYECKUX Y3JIOB.
3 |IIpoextupoBanue CBYU Metonsl GopMHupOBaHHS 4 IK-1,
MHUKPOCHCTEM MareMaTH4eCcKuX Mojenel hpu3uko- I1CK-1
MEXaHUYIECKUX KOMIIOHEHTOB MUKPO- H
HAaHOCHUCTEM
4 | CBY MHKpPOCUCTEMHBIE [Ipumenenue nakera Matlab mis 8 IK-1,
IEepEKIIIoYaTen MOJIETTHPOBAHUS (PU3UKO-MEXAaHIIECKHAX IICK-1
KOMIIOHEHTOB MUKPO- ¥ HAHOCHCTEM Ha
MeX-IUCIUIUIMHAPHOM YPOBHE.
[Ipumenenue naketa Matlab mis
MOJETUPOBaHUS HUIUKO-MEXAaHUUECKUX
KOMIIOHEHTOB MHUK-PO- I HAHOCHUCTEM Ha
KOMIIOHEHTHOM ypPOBHE
5 |Buner CBY nepexmrouareneii u ux |IIpumenenue nakera Matlab nns 10 |IIK-1,
MIPOEKTUPOBAHHUE MHOTOBapHUaHTHOTO MOJETNPOBAHUS [ICK-1
(U3UKO-MEXAHUYIECKIX KOMIIOHEHTOB
MUEKpO- 1 HaHocucteM. [Ipumenenue
nakera Matlab s nmoctpoernus
MakpoMmozenel GU3NKO-MEXaHHIECKUX
KOMIIOHEHTOB MHUKPO- ¥ HAHOCHCTEM
Hroro 34
9. CamocTosiTe/IbHAsA paboTa
Bunel camocToATenbHOM paboThL, TPYIOEMKOCTh B (OPMUpPYEMBIE KOMIICTEHIMH MIPEACTABICHEI B
tabmune 9.1.
Tabmuna 9.1 - Buael caMoCTOSTENbHOM paboTHL, TPYIOEMKOCTh B GOpPMUPYEMbIE KOMITETEHIHH
Thyio Oopmupy
BHJIBI CAMOCTOSTENBHON | eMKOC |  0C
Ne Hazpanus paznenos DOpMBI KOHTPOJISI
paboThI T
(amc.) KOMIIETEH
10150
8 cemectp
1  |IIpoextupoBanue CBYU |IloaroroBka k 4 |IIK-1, Omnpoc Ha 3aHATHSX,
MUKPOCHUCTEM MIPAKTUYECKUM 3aHATHUSIM, IICK-1 | Dx3amen, KommouneHT
CeMHUHapaM CBOEBPEMEHHOCTH
2 |IIpoextupoBanme CBY | IToaroroeka k 4 |IIK-1, Omnpoc Ha 3aHATHIX,
MHUKPOCHCTEM IIPaKTUYECKUM 3aHITHSM, I[ICK-1 | Dx3amen, KommonenT
CEeMHHAapaM CBOEBPEMEHHOCTH
3 CBY muxpocuctemusle |IToaroroska k 8 |IIK-1, Ompoc Ha 3aHATHIX,
[EePEKITIOYaTex IIPaKTHYECKUM 3aHSITHM, I[ICK-1 |9x3amen, KommoneHT
ceMuHapaMm CBOEBPEMEHHOCTH
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4 | Beenenwme. OcHoBHble | Hanmcanue pedeparos 13 |IIK-1, Pedepar
MTOJIXOBI K IICK-1
[IPOEKTUPOBAHUIO
5 |Bump CBU [TpopaboTka 1 [IIK-1, Omnpoc Ha 3aHATHSIX,
mepeKroyareneif ¥ uX | JeKIUOHHOIO Marepraia I[ICK-1 | Dx3amen
IIPOEKTHPOBAHUE
6 | CBY mukpocucremusie |[Ipopabotka 1 |IIK-1, Omnpoc Ha 3aHATHSX,
MIEePEKII0YaTe N JIEKIIMOHHOI'0 Marepuaia IICK-1 Ox3ameH
7 | Beenmenue. OCHOBHBIE ITpopabotka 1 |IIK-1, JK3aMeH
MOJIXOJIBI K JIEKIIMOHHOTO Marepuaa IICK-1
IIPOEKTHPOBAHUIO
8 |MopenupoBaHue [IpopaboTtka 1 |IIK-1, Ompoc Ha 3aHATHIX,
MUKPOCHUCTEM JIEKIIMOHHOI'0 Marepuaia IICK-1 DK3aMeH
9  |IIpoextupoBanue CBU |IIpopabotka 1 |IIK-1, Omnpoc Ha 3aHATHSX,
MHUKDPOCHCTEM JEKIIMOHHOIO Marepraa I[ICK-1 | Ox3amen
110 |Bumxer CBY OdopmieHre 0T4ETOB 110 4 |IIK-1, Otuer no maboparopHOH
nepeKmodareiei 1 X | 1abopaTopHbBIM paboTam IICK-1 |pabote, Kommonent
IIPOEKTHPOBaHUE CBOEBPEMEHHOCTH
11 |CBY mukpocuctemusle | OdopmiieHre OTIETOB IO 4 |IIK-1, Otuer o nmaboparopHoi
NEPEKIIIOYaTen nabopaTropHbIM paboTam I[ICK-1 |pabote, KommoneHT
CBOEBPEMEHHOCTH
12 |IIpoextupoBanue CBY | OdopmieHre 0TI4ETOB 10 4 |IIK-1, Otuer o maboparopHoOH
MHKPOCHCTEM nmaboparopHbIM paboTam IICK-1 |pabore, KommoneHT
CBOEBPEMEHHOCTH
13 |MogenupoBanue OdopmieHre 0TIETOB IO 4 |1IK-1, Otuet o naboparopHoit
MHKDPOCHCTEM 1a00paTopHEIM paboTam IICK-1 | pabote, KommoneHT
CBOEBPEMEHHOCTH
14 | MognenupoBanue Odopmienre 0TIETOB 10 4 |IIK-1, Otuer no maboparopHoi
MHUKPOCHCTEM nabopaTopHEIM paboTam I[ICK-1 |pabore, KommonenT
CBOEBPEMEHHOCTH
Bcero (6e3 sx3amena) 54
15 |IlomroroBka K 3K3aMeHY 36 DK3aMeH
Hroro 90
9.1. TemsI pedeparon
1. IIp€30pe3UCTUBHBIN TaTUNK AaBICHUS
2. Croco65! mocTpoenus quciieeB Ha MOMC
3. DMD-yumsr
4. I'azoananuzaropa Ha MOMC
5. Hcnons3oarre MOMC B 271€KTpHUECKHAX aKKYMYIATOpax
6. 3allOMUHAIOIIUE YCTPOHCTBA Ha OCHOBE MHKPOCHCTEM
7. OnTryecKkre MUKPOCHCTEMEI (MHTETpaibHAst OIITUKA)
8. @azoBpamarenu Ha ocHoBe MOMC
9. Muxkpoasurarenu
10. MuxkpoHacocsr
11.  MOMC-MuKpOdOHEI
12.  Ilevararomue MEKpPOTOJIOBKH CTPYUHBIX IPUHTEPOB




10. KypcoBasi padota

He mpexycmotpeno PYII

11. PefiTuHrOBas cHCTeMAa /IJIfl OIEHKH YCIIEBA€MOCTH CTYIEHTOB

11.1. baaabHbIe OLEHKH AJIS YJIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — banpHbIe OIEHKH IS SJIEMEHTOB KOHTPOJIS

” o MaxcumanpHbIH
. MaxkcumanpHBIH MaxcumanbHbII
OneMeHTH! yueOHOM Oat 3a meprox Bcero 3a
6amn Ha 1-yro KT ¢ | ©Oamr 3a mepuon
IEeATEIbHOCTH mexnay 2KT u na CceEMECTp
Havayia ceMecTpa | Mexny 1KT u 2KT
KOHeII ceMecTpa
8 cemectp
KommoneHt 2 2 2 6
CBOEBPEMEHHOCTHU
KontponrHag pabora 4 4
Omnpoc Ha 3aHATHIX 10 6 24
Otuet o maboparopHOif 8 8 10 26
pabote
Pedepar 10 10
OK3aMeH 30
HapacTraromum urorom 22 52 70 100
11.2. IlepecdeT 6a/1J10B B OLEHKH 32 KOHTPOJILHbIE TOYKH
IlepecueT 6aIoB B OIEHKH 3a KOHTPOJILHEIE TOUYKH IIPEACTaBlIeH B Tabmume 11.2.
Tabmuna 11. 2 — Tlepecyer 6aIOB B OIEHKH 32 KOHTPOJILHEIE TOYKH
bamnnel Ha gaTty KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuMasIbHOM cyMMEI OautoB Ha gary KT 5
Ot 70% 1o 89% ot MakcuMaIbHOU cymMEl GamtoB Ha gary KT 4
Ot 60% 1o 69% ot MakcHManpHOM cymMMbI 6aiutoB Ha gary KT 3
< 60% oT MakcUManbHO# cyMMBI GaitoB Ha gary KT 2

11.3. Ilepecyer cymMmmpI 62J1710B B TPATHIHOHHY0 U MEKIYHAPOTHYIO OLEHKY
Ilepecuer cymmbl 6aIoB B TPAIUIMOHHYIO B MEXIYHAPOMHYIO OIEHKY IIPEICTABICH B TabIHIe

1L.3.
Tabmvna 11. 3 — I[Nepecuer cyMMBI 6aIOB B TPAIHIMOHHYIO U MEXKIYHAPOIHYIO OIEHKY
Hrorosas cymma 6aiios,
Onenka (I'OC) YYHUTBIBAET YCHEITHO CAaHHBIH Onenka (ECTS)
9K3aMeH
5 (oTnruHO) (3a4TEHO) 90 -100 A (0oTIH4HO)
85 -89 B (o4ens xoporto)
4 (xopor1o) (3a4TeHO) 75 - 84 C (xopomo)
70 -74
65— 69 D (ynoBneTBOpHUTENHHO)
3 (yZIIOBIETBOPHUTENBHO) (3a4TEHO)
60 - 64 E (mocpenctBento)
2 (HEyIOBIETBOPUTEIBHO) (HE
saTTemH0) Hwxe 60 6ammos F (HeynoBineTBOpUTEIHHO)
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12. YuyeOHO-MeToAMYecKOe U HHPOPMAMOHHOE 00ecedeHne THCIUILTHHbI

12.1. OcHoBHaAs JIUTEpaATypa
1. ILE. Tposn. ®yHKumMoHalbHAs 3JIEKTpoHHMKa : YdebHoe mocobme // Tomck: Tomckmii
TrOCYIapCTBEHHBI! YHHBEPCHTET CHCTEM YIIPABIECHHS U PAIHONEKTPOHUKH, 2012. - 70 ¢. [DIeKTpoHHEI
pecypc]. - http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Troyan/Tposu_IIE -
_OyHKIMOHANBHAS_3JIEKTPOHUKA.ZIp
2. .. 3exoB, K.IO. Ocunos. IIpoexTrpoBanre # TEXHOJIOTUS SIEKTPOHHOM KOMIIOHEHTHOM
6asel. OcuoBer CAIIP Synopsys TCAD // Tomck: ToMCKuil TOCYIapCTBEHHBIH YHMBEPCHTET CHCTEM

YOpaBIeHHS W pa-auodjekrponukw, 2012. - 76 c¢.  [OnexrpoHHBIf  pecypc]. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Zikov/3sikos_JIJ_Ocumoe_KIO -
_ITuTOKB.zip

12.2. [lonoTHATENLHAS JINTEPATYpPa

1. Vwuebnoe mocobue no mucrumumHe "Texuonorus HanocucteM" [Tekcer] : yueGHOE mocobue /
C. II. Tumomenxos, B. B. Kanyrun ; MunncrepcTBo o6pasosanus u Hayku Poccumiickoit ®emeparnum,
HanmonansHeli uccnenosarensekuit yausepeurer "MUDT" (ML). - M. : MUDT, 2011. - 200 c. (gammdue
B Oubmorexe TYCVYP - 1 5k3.)

2. Hamo- u MuKpocucremHas TexHuka. OT mccienoBanmit k paspaborkam : C60pHHK craTeif /
pen. I1. II. Manenes. - M.: Texnocdepa, 2005. - 589 c. (wanuuue B 6ubmuoreke TYCYP - 6 5k3.)

3. OwusuKa MUKPOCHCTEM : ydeOHoe mocobme s By3oB / B. A. I'pumuumn, B. II. IparyHos. -
Hosocubupck : HI'TY, 2004. - Y. 1. - 415 c. (Hanmuuie B Gubmroreke TYCVP - 10 3k3.)

4. A.A. Xuransckuii. [IpoekTupoBaHue ¥ KOHCTPYHPOBaHHE MUKpOCXeM: YueGHOe mocobue //
Tomek: TYCVP, 2007. -195 c. [OmekrporHbIi pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Jigalsky/ XXuransckuii AA_ - TTuKUMC.zip

12.3. Y4e0HO-MeTOAMYIeCKO€E MOCOOHE H POrPaMMHOE 00ecIIedeHHe
1. K.IO. Ocumnos, ILE. Tposn. I[IprGopHO-TEXHONIOTHYECKOE MOIEIAPOBAaHKE: MeTommdecKue
yKa3zaHusA 10 BBIIOJIHEHMIO JIaOOpaTOpHBIX paboT W camocTosTenbHOM padote. // Tomck: Tomckwmit
TOCYIapCTBCHHBIM YHUBEPCUTET CUCTEM YIPABIEHHS H PaIUOdIEeKTPOHUKH, 2012, — 24 ¢. [DneKTpOHHBIA

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

2. CampamkoB A.C. MoznenupoBanne W IPOCKTHPOBAHHME TreTepocTpykrypHbix CBU MUC :
METOIMYECKHE YKa3aHUs 0 ayTUTOPHBIM IIPAKTUIECKHIM 3aHATHIM U CaMOCTOSTENbHOM padoTe // ToMck:
Tomckumii TOCYNapCTBEHHBIM YHHBEPCHTET CHCTEM YIpPAaBJICHWsS W pamuodnekTporukd, 2013. - 35 c.

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

3. 3emos J[.JI. IIpoexTupoBaHHE W TEXHONOTHs 3JEKTPOHHON KOMIOHEHTHOH 0assl: YueOHO-
METOIMIECKOe II0COOUE 10 ayTUTOPHEIM IPAKTHYECKUM 3aHITHAM M CaAMOCTOATENBHOM paboTte. — ToMck:
ToMckulf roCynapCTBEHHEIM YHHUBEPCHUTET CHCTEM ynpaBJ'IeHI/IH 1 paguoanekrporHuku, 2012. — 50 c.

[OnexTpoHHBIA pecypel]. http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Zikov/3sixoB _,Z[I[_OCHHOB KIO_- TIuTOKBb.zip

12.4. ba3pl JaHHBIX, HHYOPMAUMOHHO CIPABOYHbIE H NOUCKOBBIE CHCTEMBI
1. «EmuHoe OKHO gocTyma K 06pa3oBaTelbHBIM pecypcam» [DIeKTpOHHBIH pecypcl:
uHpopManmoHHas cucteMa. — Pexxum poctyma: http://window.edu.ru/
2. «Hayuno-obpasoBarenenbii  mopran  TYCYP»  [DnekTpoHHBI — pecypc]:  HaydHO-
00pa3oBaTeNbHbIH IOpTal yHHBEpcHTeTa. — Pexxum noctyma: http:/edu.tusur.ru/

13. MarepuaJbHO-TEXHHYECKOE 00ecredenne AU CIAILTHHDI
Jns peamusany nporpaMMbl  yueOHON JUCLMIUIAHBL TpeOyeTcs ayaWTOpHs, OCHAIICHHAS
MyIBTHMEJUAHBIM IIPOEKTOPOM; JULL PEAH3alluy Tab0PaTopHbIX paboT — KOMIBIOTEPHEIH KiIacc.
Tpebyemoe mporpaMmuoe oGecieueHue:
1. ITporpamMmma MOZIETHPOBAHHUS IIEKTPUUECKHX cxeM Qucs
2. YHUBEPCAIBHBIN IAKET MAaTEMaTHYeCKOTO aHAM3a U MOJeTupoBanns Matlab

14. ®oHp 0L EHOYHBIX CPENCTB
®oHJI OLIEHOYHBIX CPECTB IIPUBEIEH B IPUIOKEHHH 1.
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15. MeToaguvecKkue peKOMEHIAMH 10 OPraHU3ANMHI U3Y9eHU AU CIHIITHHDI
[Tocemntenue ekl SBISIETCS 00s13aTEIbLHBIM.
VYenoBreM OIMyCKa K 3K3aMEHY SBISETCS BBITOJHEHHE BCEX JIAOOPATOPHBIX PabOT U 3aluTa

pedepara.
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punoxenune 1

MHUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU P®

DenepajbHOE rocyIapcTBeHHOE OI0I:KeTHOE 00pa30BaTe/IbHOE YIPesKIeHHE BHICIIEro 00pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHUS U PAJTUODJIEKTPOHUK
(TYCYP)

——YTBEPXJIAIO
IIpopéxTop 110 y4e6HOM paboTe
)/ sl I E. Tposu
« A% 2 20 1/ B

®OHJT OLITEHOYHBIX CPEJICTB IT0O YUYEBHOM JUCIUIIJIVHE

MOZ(CJII/IPOBaHI/Ie H IIPOCKTHPOBAHHE MUKPO- 1 HAHOCHCTEM

VpoBeHb 0CHOBHOH 00pa3oBaTeNbHON MporpaMmel: Bakasaspuar

Hampasienre moaroToBky (cnenuanbHocTs): 11.03.04 DaeKTpoHnKa B HAHOIIEKTPOHAKA
IIpoduie: MUKpP03/JIeKTPOHAKA M TBEPAOTEIbHAS YIEKTPOHUKA

®opma 00y4yeHHS: OUHAS

@axynereT: @®IT, PaKyJabTET 3JIEKTPOHHON TEXHUKH

Kadenpa: @I, Kadenpa puzmaeckoii 31eKTpoHAKH

Kypc: 4

Cemectp: 8

VueOHnb1i n1an Habopa 2016 roxa

Pa3paboTunku:
— Jouent xad. ®3 Canpamkos A. C.

Ok3ameH: 8 cemecTp

Tomck 2016
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1. BBenenue

@onp onenounbIx cpenctB (OOC) sBiseTCS MPUIIOKEHHEM K pabouei mporpaMmme JAUCIUILTAHBL
(IpaKkTHKM) U NPENCTaBIIET OO0 COBOKYNHOCTH KOHTPOJIBHO-U3MEPUTEIBHEIX MAaTepPUAIOB (THIIOBBIC
3a7a4y (3aJaHus), KOHTPOJIbHBIE PA0OTHL, TECTHI U JP.) ¥ METOJI0B UX HUCIIOIB30BaHMUS, IPEeIHA3HAYCHHBIX
IUIA U3MEPEHUSI YPOBHS TOCTHKEHUS CTYIEHTOM YCTaHOBJIECHHBIX PE3YJIBTaTOB O0yUCHHUS.

®OC mno pucnumuuHe (NPAKTUKE) HCIONB3YETCS MpPH IPOBEICHHUH TEKYIIEro KOHTPOJISI
YCIIEBAEMOCTH M IIPOMEXKYTOUHOM aTTeCTaIlH CTYICHTOB.

Ilepedens 3aKkpenyIeHHBIX 3a QUCIUIUTMHON (TPaKTHKOM) KOMIETSHIIUH NprBeIeH B Tabme 1.
Tabmuna 1 — [lepedeHp 3aKpeIICHHBIX 33 TUCHUILIHHOM KOMITETSHITHIMA

Kox DopMynHpOBKa KOMIIETEHITHH Oransl GOpMHUPOBAHUS KOMIIETECHITHN
IICK-1 CIOCOOHOCTBRIO BIIAJIETh COBPEMEHHBIMHU JlomKeH 3HaTh — BUBI ¥ YPOBHHU
METOaMH PacyeTa U IPOECKTUPOBAHMS U3IENUH | abCTpaKIul MaTeMaTHUECKUX MOJeNei
MHEKPO3JIEKTPOHUKH U TBEPAOTEIHEHON MHEKPOCHCTEM U UX KOMIIOHEHTOB;
SNEKTPOHMKH, CIOCOOHOCTBIO K BOCHIPHATHIO, | CHOCOOBI IPEICTABICHHS MEXAHNIECKIX
pa3paboTKe M KPUTUYIECKOH OLEHKE HOBBIX CHCTEM B BHJIE SNIEKTPUYESCKIX aHAJIOTHIA,
CH0c0o00B MX IPOEKTUPOBAHHUS IPUHINIE] GU3MIECKOTO MOAEITAPOBAHHUS

MUKDPOCHCTEMHBIX OOBEKTOB;

JlomkeH yMeTh — MPOBECTH
MOZIETTUPOBAaHUE MUKPOCUCTEMEI U €&
OJI0KOB Ha Pa3HBIX YPOBHSX aOCTPaKIIUy;
COCTaBHUTH MOJIENIb MUKPOCUCTEMEI B BHJIE
SKBHUBAJIECHTHOH CXEMBI; CTPOUTEH MOIEITH
JJIEKTPOHHBIX KOMIIOHEHTOB

JloJDKeH BIaieTh — HaBBIKAMHU pabOTHI B
nporpammax 3D ¢uzugeckoro

MOJEJIIPOBAHMUS;
IIK-1 CIIOCOOHOCTBIO CTPOUTH IIPOCTEHIITHE JloJKeH 3HaTh — IPUHIAIEL paOOTHI
duzrgeckue u MaTeMaTHIeCKHUE MOJIEA OCHOBHBIX KJIACCOB MUKPOCHCTEM; OCHOBBI
IpUOOPOB, CXEM, YCTPOHCTB M YCTAHOBOK TEXHOJIOTHH U3TOTOBJICHASI MUKPOCHUCTEM;
SNICKTPOHUKHU ¥ HAHOIJIEKTPOHUKH PA3IMYHOIO | OCHOBHEIE ITOAXOMBI K IPOESKTHPOBAHKIO
(QYHKIHOHAIFHOTO Ha3HAYCHHUS, a TAKKe MHUKPOJIEKTPOMEXAHUUECKUX CHCTEM;
HCIIOJIb30BaTh CTAHJAPTHBIE IIPOrPaMMHBIE OCHOBHBIE KOHCTpyKimu CBY
CPENCTBA HX KOMIIBLIOTEPHOIO MOAEIUPOBAHUS | MEKPOJJIEKTPOMEXAHHYECKOTO
MIEPEKITIOYATENs;

Homxen ymers — paccuntbiBats CBU
MHKPO3IEKTPOMEXaHUIECKUI
HEPEKITIOYaTEeNh;

JloJDKEH BIIaIeTh — HaBBIKAMHE
IPOEKTUPOBAHUS IIPOCTHIX CXEM
YIIPaBIIEHUs MEKPOCHCTEMaMH; HaBBIKAMHU
PaboThI B CHCTEMAX aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHUS MUKPOCHCTEM; '

O0mme XapakTepHCTUKU IIOKa3aTeliedl W KpUTEPUEB OLCHHMBAHMSA KOMIICTCHIIMH HA BCEX 3Tamax
IIpUBENCHEI B TabuIE 2.

Tabmuna 2 — O6niue XapakTePUCTHKY ITOKa3aresiell i KpUTEPHEB OIEHUBAHMS KOMICTEHIIHI 10 STaraM

Iloxazarenu u
3HaTh Y™meTh Brnagets
KpUTEPUH

Otmauno (BIcOKmit | O6nanaer paktuueckumu | OOIafaeT HATA30HOM Kontpomupyer padory,

YPOBEHD) U TEOPETUYECCKUMHU IIPAKTHYECKUX YMEHUIH, IIPOBOAMT OIICHKY,
3HAHWAMU B Ipeaeax TpeOyeMBIX 11 Pa3BUTHS | COBEPIIEHCTBYET AEHCTBHSA
H3y9aeMoi o0nacT ¢ TBOPYECKUX PEIICHHIH, paboThI
ITIOHUMAaHUEM I'DaHUI] abcTparupoBaHus
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Xopomo (6a3oBberit | 3HaeT QakTel, puHIUNEIL, | OONamgacT AUarna3oHOM BepeT 0TBETCTBEHHOCTH 32

YPOBEHB) IIPOIIECCHI, 00IIHe IIPAaKTUYECKUX YMECHUH, 3aBepILCHHE 3334 B
MIOHSATHS B IIpeaeax TpeOyeMBIX JJIS PEIIeHUs | UCCIeIOBaHUH,
H3ydaeMoi o0macTu OIIpEIETICHHBIX IPOOJIEM B | IPHUCIIOCAOIUBAET CBOE
00JIaCTH HUCCIIEIOBAHMUS IIOBEJICHHE K

00CTOSITEILCTBAM B
pemeHun npodiemMm

VnosnerBoputensH | O6nanaeT 6a30BBIMHU O6nanaeT OCHOBHBIMH PaGoraer npu mpsiMom
0 (IOpOTOBBIi OOIMMU 3HAHHUSIMHA YMEHHUSIMH, TpeOYEMBIMU | HAOFOICHIH
YPOBEHB) JUIS BBIITOJTHEHUS ITPOCTBIX

3aa4y

2 Peanmsanust KoMIeTeHuai

2.1 Komnerenmus IICK-1

IICK-1: criocOGHOCTEBIO BIIAJIETh COBPEMEHHBIMU METOJ[AMU PACcUeTa U IPOEKTHPOBAHMS H3IEIIHit
MHKPOSJIEKTPOHUKH U TBEPAOTENBHOH JIEKTPOHHKH, CIOCOOHOCTBIO K BOCIIPHSTHIO, pa3paboTKe H
KPHUTHYECKOH OIIEHKE HOBBIX CIIOCOOOB UX IMIPOEKTHPOBAHUS.

Jiist popMUpOBaHKS KOMIETEHITMH HEOOXOMMMO OCYIIECTBUTE PSJ 3TAIIOB. DTammbl GOPMHUPOBAHIL
KOMIICTCHIIMM, NPUMCHSEMBIE IS 3TOr0 BHABl 3aHATHH M HCIONB3yeMbIe CPEICTBA OIEHHBAHMS
IIpEACTABIICHEI B Ta0uIIe 3.

Tabmuma 3 — Oransl GopMUPOBAHMS KOMIIETCHIIUM M HCIIOJIB3YEMBIE CPENCTBA OIEHMBAHMS

CocraB 3HaTh YMmeTb Bnagets
Conepxanue 3HAeT IPHMHIUIBI paboTsl | yMeeT paccunthiBare CBY |BiameeT HaBBIKaMu
3TarnoB OCHOBHBIX KJIacCOB MHKDPO3JIEKTPOMEXaHUYEC |IIPOEKTUPOBAHUS MPOCTHIX

MHKDPOCHUCTEM; 3HAET KU TIepeKITIoYaTes; CXEM YIIpaBIICHHUS
OCHOBBI TEXHOJIOTHH MUKpPOCHCTEMaMHU;
H3TOTOBJICHUS BJIa/IeeT HaBBIKAMH
MUKpPOCHCTEM; 3HACT paboTHI B cUcTEMax
OCHOBHBIE TOIXOIBI K aBTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHUIO IIPOEKTUPOBAHUS
MHEKPO3JIEKTPOMEXaHNIEC MHUKPOCHCTEM;

KHUX CHCTEM, 3HACT
OCHOBHBIC KOHCTPYKITHH
CBY
MHKPOJJICKTPOMEXaHHICCK
Or'0 IICPEKIIIOYAaTEILA,

Bups! 3ansTuit e Jlonroroska k e [lonroroska x e CamocrosTenbpHas
SK3aMeHy; 9K3aMEHY; paborta;
e CamocrosTensHas e CamocrosTensHas e JlaGoparopusle
pabora; paborta; 3aHSATHS;

' o Jlekmum; o Jlekmumu; e MHTepaKTUBHEIE
o OpAaTOpHBIE e Jlaboparopusie na00paTOpHBIE 3aHATHS;
3aHATHUS 3aHATHS, e lluTepakTHBHEIE
o IIpaxtuyeckue e JIpakTmueckue NIPAKTHYICCKUE 3aHATHS,
3aHATHUS; 3aHATHS,
e IlHTepakTHBHBIE e llHTEepaKTUBHEBIE
JIEKITUH; JIEKITNH;
e lHTEepakTUBHBIE e MHTepaKkTHBHEIE
1ab0paTOpHBIE 3aHITHS; | J1TAOOPATOPHBIE 3AHATH,
e IlHTepakTHBHEBIE e llHTEepaKkTUBHBIC
IPaKTHYECKUE 3aHATHSA; | IPAKTHICCKHE 3aHATHL;

Hcnons3yemble e KonrpomsHasg pabota; | e KonTpombhas pabora; | e OTder mo
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1. BBenenue

@onp oueHoyHBIX cpencTB (POC) saBiseTcs MPUIOKEHUEM K pabodeii mporpaMMe ITUACITHILIHHEL
(MpaKTUKK) U MPEACTaBISIET COOOH COBOKYITHOCTH KOHTPOJIBHO-U3MEPUTENBHBIX MaTepUAIOB (THITOBBIC
3amaun (3aJaHns), KOHTPOJIBHEIE paOOTHL, TECTHI U Jp.) ¥ METOAOB UX MCIONB30BaHUS, IPEIHA3HAUCHHBIX
JUTSL I3MEPEHUS] YPOBHSI IOCTHKEHUSI CTYI€HTOM YCTaHOBJIEHHEBIX PE3YIBTATOB O0yIEHHS.

®OC 1no pucruuvHe (MPaKTUKE) HCHOJIB3YeTCS IPH IPOBENECHUH TEKYIIEro KOHTPOJISL
yCIIEBAEMOCTH U IIPOMEXYTOYHOU aTTECTAIlH CTYCHTOB.

Ilepedens 3aKkpemIEHHBIX 3a TUCIUIUIMHON (IPaKTHKOM) KOMIETEHITHH pHBeeH B Tabwie 1.
Tabmuna 1 — IlepedeHp 3aKpeIICHHBIX 32 IUCIUIUINHON KOMIETSHINH

Kon OopMynHpOBKa KOMIETSHITHH Otans! GOpPMHUPOBAHUS KOMIIETEHITHN

IICK-1 CIOCOOHOCTHIO BIaIETh COBPEMEHHBIMHU JloKeH 3HaTh - BUIBI M YPOBHU
METOJaMH pacyeTa U IPOCKTHUPOBAHUS U3IENH | abCTpakInyu MaTeMaTHIeCKUX MOJIEIei
MUKPOJJIEKTPOHUKHU U TBEPAOTEIHHOMN MHEKPOCUCTEM U UX KOMIIOHEHTOB -
3IIEKTPOHUKH, CIIOCOOHOCTBIO K BOCIPHUATHIO, | CHOCOOBI IIPENCTABICHUA MEXaHHUECKIX
pa3paboTKe ¥ KPUTHYECKOM OI[EHKE HOBBIX CHCTEM B BHJIE DIIEKTPUUESCKUX aHATIOTHH -
cr0co00B MX MIPOEKTUPOBAHHUS IIPUHITUIBL GU3NIECKOTO MOACTHPOBAHIS

IIK-1 CIIOCOOHOCTBIO CTPOHUTD IIPOCTEHIIHE MHKPOCHCTEMHBIX OGHEKTOB - IPHHIHIIbL

bu3myecKue U MaTeMaTHIeCKUE MOJIEITH
IprOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK

JJICKTPOHUKHU W HAHOIJICKTPOHUKH PA3JIMIHOT'O

(bYHKLIIfIOHaJII)HOFO Ha3Ha4YCHHA, a TaAKXKE
HCIIOJB30BaTh CTAaHAAPTHEBIC IIPOTPAMMHBIC

CpeacTBa UX KOMIIBIOTCPHOI'O MOACIUPOBAHUA

PaboTHl OCHOBHBIX KJIACCOB MHKPOCHCTEM -
OCHOBBI TEXHOJIOTHY M3TOTOBJICHUS
MHKPOCHCTEM - OCHOBHBIE IIOIXOJIBI K
IIPOEKTHPOBAHHUIO
MHEKPOIJIEKTPOMEXaHNIECKUX CUCTEM -
OCHOBHBIE KOHCTpyKkimu CBY
MHEKPO3IJIEKTPOMEXaHNIECKOTO
IEePEeKIIIOUaTes;

JloJDKeH yMeTh - IpOBECTH
MOJENIUPOBAaHIE MUKPOCHUCTEMEI U €€
OJI0KOB Ha Pa3HBIX YPOBHSIX aOCTPaKIUH -
COCTaBUTB MOZAEIh MUKPOCHCTEMEI B BHJIE
SKBHUBAJICHTHOM CXEMBI - CTPOUTH MOJICTIH
3JIEKTPOHHBIX KOMIIOHEHTOB -
paccunTeiBath CBU
MHUKPOIJIEKTPOMEXAaHNYECKUN
IEPEKITIOYATEb;

JloJDKeH BlafeTh - HaBBIKaMu PaboTHI B
nporpammax 3D ¢uznyeckoro
MOZIETIMPOBAHUS - HABBIKAMH
IIPOEKTUPOBAHUS IIPOCTHIX CXEM
YIPaBJIEHAS MUKPOCUCTEMAaMHU - HaBBIKAMH
paboTHI B CHCTEMaX aBTOMAaTH3UPOBAHHOIO
[IPOEKTUPOBAHUS MUKPOCUCTEM;

OO6mue XapaKTEpUCTHKH IOKa3areliedl U KpUTEPUEB

IIpUBEACHBI B TaOIHIlE 2.
Tabmuma 2 — OOmye XapaKTepHCTHKY IIOKa3aTeliell i KpUTEPHEB OLIEHMBAHMS KOMIIETEHIMH [0 STarnaMm

OLICHMBAHUA KOMIICTCHIMMA Ha BCEX dTaIax

IToxazarenu u
KpUTEpUU

3HaTh

YMmeTs

Bragers

Otnugao (BeIcOKHi | OOnamaeT GpakTHIECKUME
YPOBEHB)

" TCOPETUICCKUMHU
3HaHUAMHU B IIpEaciiax

Ob6nanaer nuana3zoHoM
IPaKTUYECKUX YMEHHUH,
TpeOyeMBIX IJIs Pa3BUTHS

u3ygaeMoi 00JacTu ¢ TBOPUYECKUX PEIICHIIHA, paboTEI
MIOHUMAaHUEM TPaHHUI] abcTparupoBaHus
IIPUMEHUMOCTH nmpobiem

KonTtpomupyet pabdorty,
IIPOBOJUT OLICHKY,
COBEPIIEHCTBYET NEHCTBUS
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CpeacTsa e Oryer no e Oruer 1o 71abopaTopHOH paboTe;
OLICHUBaHHUS naboparopHoii pabore; naboparopHO# padore; e DK3aMeEH;
e Ompoc Ha 3aHATUIX; e Ompoc Ha 3aHATUAX; e Pedepar;
e DK3aMeH,; e DK3aMeEH; e DK3aMeH;
e Pedepar; e Pedepar;
e DK3aMeH; e DK3aMeH;
®opmynupoBKa IIOKazarenell W KPUTEPHEB OIICHWBAHWS NAHHOW KOMIICTCHIIMH IIpHBEICHA B
Tabnure 4.
Tabmura 4 — [Toxazareny ¥ KpUTEPUH OIICHUBAHUS KOMIICTCHIIMH Ha Talmax
Cocras 3Harh YMmets Bnagets
Otmmano ® 3HAeT OCHOBHBIE e BIaJeeT HaBEIKAMHI

(BBICOKMI YPOBEHB)

MIOJXOJBI K
IIPOEKTUPOBAHUIO MHUKPO-
ANIEKTPOMEXAHUYIECKUX
CH-cTeM; PU3UIECKH
apryMeHTHpYeT BbIOOp U
IIJIaH peleHNs 3a-Iavu;
apryMeHTHPYET BEIOOD
KOH-CTPYKITHH
IIPOEKTHPYEMOTO
npubopa; IOHUMAET
CBSI3b MeXIy Qu-
3UYECKUMU IIapaMeTpaMu
00BEKTOB U
3NIEKTPHUYECKUMHU
napaMeTpaMu
pubOpOB;;

® yMEEeT PacCUUTHIBATh
CB4Y
MUKpPO3JIEKTpOMeEXa-
HUYECKUN
MEPEKITIOYaTeIh;
CBOOOIHO MPUMEHSIET
METO-IIbI PEIICHUST
HETHUIIOBBIX 3a]1a4;;

IIPOEK-THPOBAHUS
IIPOCTBIX CXEM
yIIpaBICHUS
MHUKpPOCUCTEMA-MH;
crocobeH opraHu3oBarhb
paboty B
MEXIUCIUTUINHAPHON
KOMaH/Ie; IEMOHCTPUPYET
CI0C00-HOCTH KOPPEKTHO
JIaBaTh OIECHKY
IpozenanHo# pabo-te;;

Xopomo (0a30BbIi

® 3HACT IPUHIHUIIBI

® CaMOCTOATCIBHO

® BJIaJACCT HaBbIKaMH

MUKPO3JIEKTpOMe-
XaHHYECKOTO
IepeKIIoYaTe-Jis;;

IIpOrpaMMHBIE CPEACTBA
B COOTBETCTBHH C
yKa3aHUSIMHA K
naboparop-Hoit pabote;
yMEET IPE/ICTaBIATh pe-
3yNBTaTHl CBOCH PabOTEL;

YPOBEHB) paboTHl OCHOBHBIX nondupa-et paboTHI B cUCTEMAX
KJIACCOB MHUKPOCH-CTEM; | HEOOXOIUMBIE IIPO- aBTOMaTU3UPOBAHHOTO
3HAET OCHOBBI I'PaMMHBIE HHCTPYMEHTHI | IIPOECKTHPOBAHHUS
TEXHOJIOTHHI IUTs pa3paboTKu MHUKpPOCH-CTEM; BIa/IeeT
W3TOTOBJICHUS MHUKPOCHCTEM; HaBBIKaMU paboTHI B
MHUKPOCHCTEM; IIPUMEHSIET METOIBI MEXIUCIUTIITTHAPHOM
OIIpeNesieT METOIbI PEIIECHUST HETUIIOBBIX KO-MaHJIe; CIIOCOOEH
IIPOEK-THPOBaHUS 3aJ1ad; ONpeAemseT KJIacCUUITIPO-BaTh
OCHOBHBIX KJIac-COB OCHOBHBIE BUBI YCTPOHCTBA MUKPOCH-
MHKPOCHCTEM; (GHU3UUECKHX B3aMMOJEH- | CTEMHOM TEXHUKH;
apryMeHTHpYyeT BEIOOD CTBHH B Pa3HBIX THIIaxX
pe-IIeHNs 3a/1a4u; MHK-POCHCTEM;;

COCTABIISIET ILJIaH
pELIeHNs 3a0a9H;;

VIOBJIETBOPUTENLH | © NaeT OIpelelIeHus e yMmeeT paboTaTh co e BJasieeT

0 (TIoporoBsIit OCHOB-HBIX IIOHSTHN; CIIpa-BOYHOM TEPMUHOJIOTUEN B

YPOBEHB) 3HAeT OCHOBHEIE JUTEpaTypoit; IIpeIMETHON 001acTH
KoHCTpyK-1tuun CBY HCIIONB3YET 3Ha-HUSI; BIaJEET

HaBBIKAMH IIPaKTH-
YeCKOH paboTEHI ¢
HHCTPY-MEHTaMHU
MOJICITUPOBAHHUS B
o0BeMe, HEOOXOIUMOM
JUIS BBITIOJTHEHHUS
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‘ n1ab0paTopHOH paboThl; |

MOACIUPOBAHHA.

2.2 Komnerenmusa ITK-1

IIK-1: coCOOHOCTBIO CTPOUTE HpOCTeHIIHe GU3MIECKHE U MaTeMaTHYeCKHe MOIEIN IPHOOpPOB,
CXEM, YCTPOMCTB M YCTaHOBOK OJIEKTPOHMKHA K HAHOJNEKTPOHUKH PA3TUYHOr0 (GYHKIIMOHATILHOIO
Ha3HA4YeHHs, a TaKXe MCIONL30BaTk CTAHAApTHBIE IIPOTPaMMHBIE CpPENCTBA KX KOMIIBIOTEPHOIO

JUist opMHUpPOBaHKS KOMIIETEHITHH HEOOXOIUMO OCYIIECTBHTE PSJI OTANOB. DTanbl (OPMHUPOBAHHS
KOMIICTCHIMM, MPUMEHAEMbIE U1 3TOr0 BHIABl 3aHATHH M HCIONB3yEeMBIE CPENCTBA OLICHMBAHUSL
IIPEACTaBICHBI B TA0IHUIE 5.
OpPMHpPOBaHMsI KOMIIETEHITUH U UCIIOJIBE3yEMBIE CPEACTBA OIEHUBAHMUS

Tabmuna 5 — Oransl

MareMaTU4eCKuX Moaeieit
MUKPOCHUCTEM U UX
KOMIIOHEHTOB 3HAeT
CIIOCOOBI IPEACTABICHUS
MEXaHMYECKUX CHCTEM B
BUJIE SIEKTPUUECCKHIX
aHaJIOrui 3HAET
IPUHLIUIEI QU3UIECKOTO
MOZEIUPOBAHUS
MUKPOCHUCTEMHBIX
00BEKTOB

MHKPOCHCTEMEL U €€
0JI0KOB Ha pa3HBIX
YPOBHSIX a0CTpaKIIHu
YMEET COCTaBUTh MOJEIb
MHKPOCHUCTEMEI B BUJIE
SKBUBAJICHTHON CXEMBI
YMEET CTPOUTH MOAETH
3JIEKTPOHHBIX
KOMIIOHEHTOB

Cocras 3Harthb YMeTh Bnagets
Conepxanue 3HACT BUIBL U YPOBHHU YMEET IIPOBECTH BIIaJIC€T HaBBIKAMH
JTaIoB abcTpakiuu MOJIETTUPOBAHHE paboTsl B mporpammax 3D

¢bu3mgeckoro
MOJIETUPOBAHUS

Buas! sansgTuii

e JloaroroBka k
9K3aMeHYy;

e CamocrosTenpHas
pabora;

o Jlexmuu;

e JlabGoparopHble
3aHATHS;

e [IpakTmueckue
3aHATHUS;

e lHTEpaKTHUBHBIC
JIEKITUH;

e lHTEpaKTHBHBIE
1ab0paToOpHEIE 3aHATHS;
e llHTepakTHBHEIC
IIPaKTHYECKUE 3aHITHSI,

e [loarororka
9K3aMEHY;

e CamocTosTenpHas
pabora;

o Jlexmum;

e JlaGopaTtopHble
3aHSTHS,

e JIpakTuueckue
3aHSTHS,

e VHTepaKTHUBHBIC
JIEKITUH;

e lIHTEepaKTHBHBIE
1ab0paTopHEIE 3aHATHS,
e lIHTEepaKTHBHEIE
IIPaKTUYECKUE 3aHSITHS;

e CaMocTrosTenpHas
pabora;

e JlabGoparopHbie
3aHSATHUS,

e lIHTEpaKTUBHEIC
1a60paTOpHBIE 3aHSTHS,
e lHTEpaKkTUBHEIC
IPaKTUYECKHE 3aHATHUS;

Hcnonr3yemsbie
CpencTBa
OLICHUBaHUs

e KoHTponbHas pabora;
e Ortuer mo
naboparopHoit paboTe;
e Onpoc Ha 3aHATHSX;
e DK3aMeH;

e Pedepar;

e DK3aMeH;

e KonrpomsHas paboTa;
e Otuer no
n1aboparopHOit paboTe;

e Ompoc Ha 3aHATHIX;
e DK3aMeH;

e Pegepar;

e DK3aMeH;

e Otuer no
naboparopHOi pabore;
e DK3aMeH;
e Pedepar;
e DK3aMeH;

®opMmynupoBKa IIOKasaTeNnelfl W KPUTEPHEB ONEHMBAHMS NAHHON KOMIIETEHIIUH IIpUBEJeHa B

Tabiure 6.

CornacoeaHa Ha noptane Ne 7143

17



XapaKTepUCTUKAMHU
QJIEKTPOHHBIX
KOMIIOHEHTOB
MHKPOCHUCTEM;
bu3uIeCKu
apryMeHTHpPYeT BBIOOD
THIAa MaTeMaTHIECKON
MOJIEIIH;

YMEET COCTaBUTHL MOJEIH
MUKPOCUCTEMEI B BUJIE
SKBHBAJICHTHOM CXEMBI;

Xopoio (0a30BbIH
YPOBEHB)

3HAET BUIBI U YPOBHU a0-
CTpaKIINH
MaTeMaTu4eCcKuX
MOZEIEH MUKPOCUCTEM U
UX KOMIIOHEHTOB;

HIMEET MPENCTaBICHIE O
MOJIETTUPYEMBIX
bu3HIECKUX MpoIeccax;
apryMeHTHpyeT BBIOOp U
IJIaH MPOBEICHUS
MOJIETTUPOBAHNUS;

CaMOCTOSTEIIBHO
moxoupaeT HeoOXOaUMbIE
HHCTPYMEHTAIBHBIC
CpEICTBa pEMICHUS 3a1a4
MOJIETUPOBAHUS
MHUKPOCHUCTEMHBIX
00BEKTOB;

YMEET CTPOUTH MOJEIH
BIIEKTPOHHBIX
KOMIIOHEHTOB

crocobeH
KJIacCU(pUIIAPOBATH
MaTeMaTHYeCKIe MOIENIN
U BBIOpaTh TpeOyeMble B
JTAHHOM 3a/1a4e ypOBEHb
abcTpaknuy;

VYnoBNIEeTBOPUTENBH
0 (IOpOroBBIi
YPOBEHB)

JlaeT OIpeNeIeHUs
OCHOBHBIX IIOHSTHH;
3HAEeT NIPUHIUIIEI
(bu3HIECKOTOo
MOJETTHPOBAHMS MUK-
POCUCTEMHBIX 00BEKTOB;
3HaeT OCHOBHBIE
MareMaTH9IeCKA METOIbI
bopmanbHOTO
MOJIETTUPOBAHUS;

yMeeT paboTarh co
CTaHAapTHBIMU
MOJIETISIMU;
HCIONb3YeT
IIpOrpaMMHBIE CPEACTBA
B COOTBETCTBHH C
yKa3aHUSIMHU K
naboparopHOi paboTe;
ymeeT 0pOpMHUTH
pe3ynbTaThl B BUIE
oTuyéTa

BJIQZICET TEPMUHOJIOTUER
B IIpEeMETHOU obnacTu
3HAHUS,

BIIaIcE€T HaBbIKAMHU
MIpaKTHIeCcKoi paboTEI ¢
MHCTPYMEHTaMH
MOJIETTMPOBAaHUS B
o0peMe, He0OXOTUMOM
JUTS BBIITOJTHEHUS
nmabopaTopHO#t paboTHI

00N OV U AW

3 TunoBble KOHTPOJIbHBIE 3aJaHAS

JUIi peanu3anyy BBIIECIIEPEUUCIEHHBIX 3a7ad OOYYEHHUS HCIIONB3YIOTCS THUIIOBBIE KOHTPOJIBHBIE
3aJaHMs WM HWHBIE MaTepHajbl, HEOOXOAUMBIE IV OLCHKH 3HAHW, YMEHWM, HABLIKOB M (MJIM) OIBITA
JIEATETIBPHOCTH, XapaKTEpU3yIOIIKMX 3Tanbl (OPMUPOBAaHMUS KOMIICTEHIIMA B IIPOIECCE OCBOCHUS
00pazoBarebHOM MPOrpaMMEL, B CIIEAYIOIIEM COCTaBE.

3.1 TembI pedeparoB

10. Muxkponacocsr
11. MOMC-muxpodoHEI
12. Ileyararomue MUKPOTOIOBKY CTPYHHBIX IIPUHTEPOB

IIpe30pe3ucTUBHBINA JaTUYNK JaBICHUS
Croco6s! mocTpoenus qucieeB Ha MOMC
DMD-yumnsr
I'azoananuzaropa na MOMC
HcnonszoBanne MOMC B 3J€KTPHYECKHAX aKKyMYIATOPAX
3anoMHHAIOIKE YCTPOHCTBa Ha OCHOBE MUKPOCHCTEM
Onrtuyeckue MEKpOCUCTEMB! (MHTErpaibHASA OIITHKA)
QasoBpamareny Ha ocHose MOMC

Muxkponsurarenu

3.2 TemMbI 0IPOCOB Ha 3aHATHAX

— Ilepexmoyarenmn ¢ BeICOKOHM m3oiAmuei. Ilepexmodareny s MHJUIAMETPOBOIO IMANA30HA
BosH. Ilepexirogareny ¢ MeTayUTIYecKO MEMOpPaHOiA.

= TpeGOBaHI/ISI K 3JICKTPOCTAaTUICCKOMY Bo3JAeHcTBHIO. UnCIeHHOE MOICIINPOBAaHUEC ITapaMETPOB
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IIEPEKIIIOIATEIIA. OHpGI[CJICHI/Ie BHOCHMBIX IIOTEPh U U30JIAIMH IICPECKITIOIaTCIIA.

— Bsenenue. IIpuHimnel paboThl B ONpENeIONAE IApaMeTPhl MUKPOCHCTEMHBIX MPHOOPOB.
Brusaue oxpyxaromeld cpefpl. Buabsl MEKPOCHCTEMHBIX IEpeKIIoYaresei. ACIEKThl MPOEKTHPOBAHKE
MUKPOCHUCTEMHBIX IIePEKITFOUaTeIeH.

— IlpencraBnenue B BUAE COCPENOTOUCHHBIX IEMEHTOB. JIByxmomocHuky. [IpuMenenne 3akoHa
Kupxroga B Mmukpocucremax. ©opMynupoBKa THHAMIYIECKHUX YpaBHEeHuH. [IpuMepsl MOIETNpOBaHHS.

— Bsenenne. Uro Takoe MMKPOCHCTEMBl M HX HpUMEHEHHE. II0A-XOIBI K IPOEKTHPOBAHHUIO
MHKPOCUCTEM. YPOBHH MOJICIHPOBAHH.

3.3 DKx3aMeHaNMOHHBIE BONPOCHI

— 1. MukpocucTeMbl (MHKPO3JIEKTPOMEXaHUYECKHe CHCTeMbI). HasHadeHme, 0COGEHHOCTH,
npuMmephbl. 2. IlomATHe O NpOeKTHPOBaHWM. JTambl MPOEKTHPOBaHMA. 3. MareMaTHueckas MOJENh:
IIOHATHE, BUIBI, CBOMCTBAa. 4. MozmemipoBaHre MHKpOCHCTEM Ha ¢u3mdeckoM ypoBHE. OcoOGeHHOCTH
9UCIICHHBIX METOJOB MOJICTUPOBAHUS. 5. TEXHONOIMA H3TOTOBIEHUS MUKPOCHCTEM, CXOJICTBA U Pa3IHIH
¢ TpapurmoHHbIME TexHOMOrusaMHu MIC 6. BY nepexmouarenu (kmoun). HasHauenue, OCHOBHBIE CXEMBI
BiirogeHus, SPST u SPMT. Xapakrepuctuku. 7. B MOMC nepekitouareid: OCHOBHBIE KOHCTPYKIIHH
(ue menee 4-x). 8. Hanéxnocts BY MOMC. ®axrops! HapéxrocTi. Hanexuocts SPDT cxeMsI IpreMo-
nepeparomero moxyns 9. BY mepexmodarenu Ha pin-muofax u TpaHsuctopax. 10. DiaeKTpocTaTHyuecKmit
aKTIOATOp: IPUHIMI paboThI, SKBHBAIEHTHas MOZENb, cpabarsiBanue (CXJIONbIBaHME miuacTH). 11.
BoccranosieHre 9KBUBAIEHTHON CXEMBI IO M3BECTHBIM Y-TIapameTpaM (3KCTPAKIHA).TO TPaH3HCTOPOB
12. Monenu naccHBHBIX 3JIEMEHTOB: PE3UCTOpA, KOHIEHCATOPA, KaTyIIKA HHIyKTUBHOCTH, I/l xuoxa 13.
Meton 3NEKTPHYECKHX CXeM 3aMeIeHHs (JMEKTPOMEXaHWYECKUX AHANOTHM) HpH MOAETHPOBAHHM
MOMC. 14. Cxemsl 3amemeHus. ODHeprus H kodHeprus. OGOOMIEHHBIH pe3HCTOp, 06GOOIMIEHHBIHA
KOHJICHCATOD, 0000IeHHas HHIYKTUBHOCTH (MHEPTHOCTH). 15. CXeMbI H3MepeHHts EMKOCTH B EMKOCTHBIX
aKcelIepoMeTpax U APYTUX MUKpocHCTeMax 16. EMKOCTHBIE aKcenepOMeTphl: IPHUHIMIIE PAGOThI, CXEMEI
3aMCIICHUs, XapaKTepucTuku 17. V3sMepeHHe MONOXKEHHS Tela C IIOMONIBI0 M3MEPEHHs EMKOCTH B
MOMC: CTpyKTYphI H COOTHOLIEHHS.

3.4 TemMbl KOHTPOJIBLHBIX PadoT
— 4. Hacoc mpou3BOIMT MOCTOSHHEIH OTOK BOJBI B T€YCHHE BCEX CYTOK ¥ HAIIOMHSAET IECTEPHY.
YpoBeHb BOIBI B IIACTEPHE U3MEHAETCS B TEUCHHE JHS, B 3aBUCHMOCTH OT e€ moTpebienns. [Ipencrasbre
OKBUBAJICHTHYIO ~CXEMY, KOTOpas ONHKCHIBACT TakKoe IoBefeHHe cucTteMbl. OGocHyiiTe BEIGOD
9KBUBAJICHTHBIX 3JIEMEHTOB VI HACOCA, IMCTEPHBI M TOTPEOUTENEH BOIBL.
— 3. CocrapbTe CHCTEMY yPaBHEHHUM COCTOSHUSI I CXEMBIL, IPEICTABICHHOM B 3amaue Neo2.
— 2. CocTaBsTe ypaBHEHHE, ONMCHIBAIOMEe KOMIUIEKCHYIO Iepefarounyro ¢pyHkmmo 11(s)/V(s)
JUIS SKBUBAJIICHTHOM CXEMBI, IIPEACTaBICHHON Ha PUCYHKE.
— 1. CocraBbre OKBHBAIEHTHYIO CXEMy IJISI MEXaHHYECKOM CHCTEMEI, HPEICTABICHHON Ha
PHCYHKE
3.5 TembI J1a00paTopHBIX paGoT
— IIpoextupoBaHye QyHKIHOHAIBHBIX Y3JI0B MUKPOMEXaHWYECKAX CHCTEM B IakeTe Microwave
Office
— lIpoexTupoBanue TOMONOrHY QYHKIMOHAILHOIO SJIEMEHTa MUKPO- ¥ HAHOCHCTEMBL
— 3HAKOMCTBO ¢ HabOpOM IPOrPaMMHBIX CPEICTB JUIS TPOEKTHPOBAHHSA (DYHKIMOHAIBHBIX
3JIEMEHTOB

= MOI[CJ'II/IPOBaHI/IC TCXHOJIOTHYECKOTO  IIpolecca (I)OpMI/IpOBaHI/IH JJIEMCHTa MHKpPO- H
HaHOCHCTEMBI

— Monemuposanue Qusmdeckux monel B QYHKIMOHAIBHBIX 3JEMEHTaX MHKPO- U HAHOCHCTEM
IIPH 3alaHHOM BO3JEeH-CTBHHI

4 MeTomm4ecKue MaTEPHAIBI
Jlns obecnedenns mponecca OOYIEHHS M PEIICHHs 3aad O0YYeHHS MCIIONb3YIOTCS CIEIYIOHe
MaTepUabl:
— MCTOAMYECKME MaTepHabl, ONPEACISIOMUE IIPONENYPHl OLCHHUBAHWS 3HAHUMN, yMEHHI,
HAaBBIKOB H (WJIM) ONBITA JEATENHHOCTH, XapaKTEPU3YIOLIMX OSTambl (Op-MHPOBAHWS KOMIIETEHIIHH,
cornacHo 1. 12 pabouei mporpaMMBei.
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4.1. OcHoBHas JHTeEpaTypa

1. ILE. Tposn. ®dyHKuuoHanmbHas SNekTpoHuWka : YuebHoe mocobue // Tomck: Tomckmit
rOCyIapCTBEHHBIA YHUBEPCUTET CHCTEM YIPABICHHS M PaHONIeKTpoHUKH, 2012. - 70 ¢. [DneKTpoHHbIit
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B 6ubmiorexe TYCVYP - 1 3k3.)
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pen. IL. IL. Mansnes. - M.: Texnocdepa, 2005. - 589 c. (namuue B 6ubnmorexe TYCYP - 6 5k3.)

3. Dusuxa MEKpocucTeM : ydeOHOe mocobue mis Bys3os / B. A. Ipumumn, B. IT. JIparyHos. -
Hosocubupck : HI'TY, 2004. - Y. 1. - 415 ¢. (nanu4ue B 6ubmiorexke TYCVYP - 10 5k3.)

4. A.A. Kuransckuii. [IpoexTHpoBaHHe U KOHCTPYHPOBAHUE MHKpPOCXeM: YueGHOe mocobue //
Tomcx: TYCYP, 2007. -195 c. [OmextpoHHENI pecypc]. - http://miel tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Jigalsky/ Xuransckuii AA_- TTuKMMC.zip

4.3. YaeOHO-MeTOTHYECKOE I0CO0HE M IPOrpaMMHoe ofecredeHne
1. KIO. Ocumos, ILE. Tposs. IIpu6opHO-TeXHOIOIAIECKOE MOAETHPOBaHHe: MeToxnueckue
yKa3aHUs II0 BBINOJHEHHIO J1abOpaTopHEIX paboT W camoctosTensHol pabote. // Tomck: Tomckuit
TOCYNapCTBEHHBIH YHUBEPCHTET CHCTEM YIIPABIEHHS U PaIHONIeKTPoHUKH, 2012. — 24 ¢. [DneKTpoHHbIH

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

2. CansruxoB A.C. MozenupoBasne ¥ IPOCKTHPOBAHUE TeTepocTpykTypubx CBU MUC :
METONINYIECKHE YKa3aHHU 10 ayAUTOPHBIM IPAKTUYECKHM 3aHATHAM M CaMOCTOATENBHOM paboTe // ToMek:
Tomcku# rocynapcTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHUS W panmosnekTponuku, 2013. - 35 c.
[OnexTpoHHBI pecypc]. - http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Salnikov/
Canprmxos_AC_- Mulll'CBUMMC.zip

3. 3smos J[.JI. IIpoeXTHpOBaHHE W TEXHOJOTHS 3MEKTPOHHOM KOMIIOHEHTHOH 6ashl: Y4eOHO-
METONMYECKOEe IIOCOOHE [0 ayIUTOPHBIM MPAKTHIECKHUM 3aHSTHAM B CAMOCTOSTEBHOM padoTe. — TOMCK:
Tomckuii rocynapcTBEHHBI YHHBEPCHTET CHCTEM YIPABIECHHS H panuosnekTponuku, 2012, — 50 c.

[OnexTpoHHBIT pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Zikov/3bixoB . JUT Ocunos_KIO_- TTuTOKBE.zip

4.4. baspl JaHHBIX, HH)OPMANUOHHO CIPABOYHBIE H MOMCKOBbIE CHCTEMbI
1. «EnuHoe oKHO mocTyma K 00pa3soBaTeNBHBIM —peECypcaM» [OnexTponHBIL  pecypc]:
MH(OpPMaNMOHHAas cHcTeMa. — Pexxum moctyna: http://window.edu.ru/
2. «Hayuno-obpasoparensrbpii mopran TYCYP»  [DneKTpoHHBIH pecypc]:  Hay4HO-
o0pasoBaTelbHbIH MOPTaT yHHBEpCHTETa. — Pexxum nocTyma: http://edu.tusur.rw/
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