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1. llesi1 ocBOEHUS JUCHMILIUHBI (MO1YJIA)
enpro ocBoeHust muctUIuInHbL «IIpoeKTHpOBaHNE MUKPO- U HAHOCUCTEM» SIBIISIETCS (POPMUPOBAHUE Y
00yJaronmxcsi 3HaHUK B 001aCTH pa3paOOTKHU U MOJACIUPOBAHUS HAHO- © MUKPOCUCTEMHOM TEXHUKH,
OCBOEHHME 0A30BBIX MPUHITUIIOB U METOJ0B KOHCTPYUPOBAHUS OOBEKTOB MUKPO- M HAHODJIEKTPOHUKH.

2. MecTo AucuMIUIMHBI (MOay.as) B cTpykrype OIT

Huctunnuna «[IpoekTupoBaHre MUKPO- ¥ HAHOCHCTEM) SIBIIIETCS 00s3aTEIIHPHON TUCITATIITMHOM.

N3ydeHne qUCUMILIMHBI COACHCTBYET (OPMUPOBAHUIO Y OOYUaAIOLIUXCSI TOTOBHOCTH K IIOCTAHOBKE
U TOPOOYKTHUBHOMY pEIIEHHIO YYEOHbIX U NpO(EeCcCHOHANBbHBIX 3aJad CpeICTBAMU COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH.

Hucuunnuna «IIpoekTupoBaHre MUKpPO- U HAHOCUCTEM» SIBJIIETCS 00s13aTEIbHON JUIsl U3yYEHUs U
OTHOCHUTCSI K 0a30BOH uyacTu oOpa3zoBaTesnbHON mporpaMmbl. CTyneHT, NPUCTYNAOMMA K U3YyYEHUIO
TUCLMIUIMHBL, TOJDKEH 00JIajaTh 3HAaHUSMU MaTEeMaTHKU U MH(GOPMALMOHHBIX TEXHOJIOTHH, HaBbIKAMU
paboThl C COBPEMEHHBIMH MTPOrPaMMHBIMH PELIEHUSMU Ul pa3paOOTKH U MOJEIUPOBAHUS, HaBbIKAMU
[POrpaMMUPOBAHUS, TOJYyYEeHHBIMU paHee B XOJA€ u3ydeHus aucuuiuind: «MHpopmanuoHHble
TexHosorum», «Maremaruka», «MaTemaTudeckoe MOJEIHPOBAaHWE M MPOTPAMMHUPOBAHUEY,
«KoMIpIOTEpHOE MOAECIIMPOBAHUE HAHOCUCTEM.

TpeGoBanuss K BXOJAHBIM 3HAHMAM M YMEHHSIM OOYCIIOBJIE€HBl pe3yJIbTaTaMU H3yUYCHUS
MH(OPMATHUKH B CPEIHEN IIKOJIE U BBIPAXKAIOTCS B CIEIYIOIIEM.

JIOMKHBI:

e 3HaTb: METOJbl IOMCKA, KPUTUYECKOTO aHalu3a U CHHTE3a HH(OpMalHUH, CUCTEMHOIO
M0AX0/1a AJIsl peleHus 3aa4d npoekrupoBanust Hanocuctem (YK-1).

e YMeThb: IOJIB30BAThCA CPElaMHU MOJEIHMPOBAHUS U NMPOECKTUPOBAHMS MHUKPO- U HAHOCHUCTEM,
CHeHaTIM3UPOBAHHBIMU SI3bIKAMU [TPOIPAMMUPOBAHUS, UCHOIB3YeMbIMHU B 3TuX cpenax (OIIK-
7).

e HMmerp NpaKTHYeCKHH ONBIT: BJIAJIETh CPEICTBAMH IPOEKTUPOBAHUS U pacyeTa napaMeTpoB
MHUKpPO- U HaHOpa3MepHbIX 3ekTpomexanndeckux cucreM (IIK-7), mpumeHsSTH OCHOBHBIE
¢u3NKo-MaTeMaTUUECKUE U (PU3UKO-XUMUYECKHE MOJENIM MaTepUajIoB U KOMIIOHEHTOB HaHO-
1 MUKPOCHCTEM.

3. Ilnanupyemblie pe3yJbTaThl 00YYEeHHUs M0 AUCLHMIINHE

3.1. KomnereHunu, ¢(OPMHPOBAHUI0 KOTOPBIX CHOCOOCTBYeT [AUCUMILUIMHA (CO2NACHO
mampuye coomeemcmeusi kKomnemenyuii u cocmaeasirowux OIl)

[Ipu ocBoeHMM AMCUMILIMHBI (GOPMUPYIOTCS CleAyrolne KoMneTeHuuu B coorseTctBun ¢ ®I'OC
BO no nannoMy HampaBlIeHUIO TIOATOTOBKHU:

VYK-1. CriocoGeH ocyIiecTBIsATh MOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 UH(GOpPMAIUU, TIPUMEHSTh
CUCTEMHBIN TOJXO/ ISl pELICHUs] TIOCTaBICHHBIX 3a/1a4

OIIK-7. CnocobeH MpoeKTHpOBaThb M CONPOBOXKIATh IMPOU3BOJCTBO TEXHUYECKHX OOBEKTOB,
CUCTEM U IIPOLIECCOB B 00JIACTU HAHOTEXHOJIOTHI U MUKPOCUCTEMHOM TEXHUKU

[IK—4. Cnocoben OCYIIECTBIISATh MPOPECCHOHATBHYIO NIEATETBHOCTh C y4eTOM 0a30BbIX
OPUHOUNOB  (YHKIMOHUPOBAHUS W  KOHCTPYKIMM  THIIOBBIX MHKPO- W HaHOpPa3MEpPHBIX
AJIEKTPOMEXAHUYECKUX CUCTEM IPU UX MPOEKTUPOBAHUU

IIK-7. CnocobOeH paccuuThiBaTh IapaMeTpbl U OCHOBHBIE XapaKTEPUCTUKHU MOJIENIEH,
TEXHOJIOTUYECKMX  TMPOLECCOB U  MaplIpyTOB CO3JaHHUS  MHUKPO- U  HaHOpa3MEpHBIX
AIIEKTPOMEXAHUYECKUX CUCTEM C IOMOIIBI0 IIPOrPAMMHBIX KOMIIEKCOB.

3.2. [lepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O00y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
UHIUKATOPAMH IOCTH:KeHHs GOPMUPYeMBbIX KOMIETEHIIU
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B pe3ynbraTe ocBO€HUS AUCUUILITMHBI O0YyJarOUIUHCS JOIDKEH:

3HaTh:

— METO/Ibl MMOUCKA, KPUTHUECKOT0 aHaIM3a M CHUHTE3a MH(POPMAIH, CUCTEMHOIO MOAX0/Aa JUIs
peuieHus 3a1a4 npoexktupoBanus HaHocucteM (YK-1). 3HaTh TEXHOIOTHIO IPOEKTUPOBAHNS, OCHOBHbIE
KOHIICTIIIMK TPOEKTUPOBAHUA M pa3paboTku MukpocuctemMHor TexHuku (OIIK-7). 3Hath OCHOBBI
TEXHOJIOTUH IOCTPOEHMSI MOJIENEed MHKPO- M HAHOPAa3MEPHBIX AJIEKTPOMEXAaHUYECKHX CHUCTEM  C
MOMOIIBI0 MporpaMMHBIX KomIuiekcoB (I1K-7).

Ymers:

— T0JIb30BAaThCSl CpelaMu MOJICIUPOBAHMUSI U TMPOEKTUPOBAHUS MHMKPO- U HAHOCHUCTEM,
CHEIHaTM3UPOBAaHHBIMU SA3BIKAMHM MPOTpaMMHUpPOBaHUs, HUCHOJb3yeMbIMU B 3TUx cpenax (OIIK-7).
YMeTh paccuuThiBaTh MapaMeTpbl M OCHOBHBIE XapaKTEPUCTUKU MHUKPO- M HAHOPa3MEpHBIX
anekrpomexanndeckux cuctem (I1K-7).

Baagers/Umern:

Bnagers cpenctBaMu MpPOEKTHPOBAaHUS M pacyeTa NapaMeTpoB MHUKPO- M HaHOPAa3MEPHBIX
anekrpomexanndeckux cuctem (I1K-7).

4. Coaep:xanue TUCHUINIMHBI (MOTYJIs1)
O0beM TUCHUIUTHHBI COCTABIISET 6 3a4eTHBIX enuHuIl (216 akaleMHUIeCKIX 4acoB).

4.1. Conep:xaHue JHCHMIUIMHBI 1O pa3genaM (TeMaM), COOTHECEHHO€ C BHIAMH H
TPYAOEMKOCTHI0 3aHSATHI JeKIHOHHO-CEMHUHAPCKOT0 THIIA

OO6beM MHOW KOHTAKTHOW pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromierocs 1o JUCIUILINHE
yKa3zaH B yueOHOM Ij1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3amaruit, ux @opMBbI TEKYILIETO
/1 Pasnens! (Temsr) 00BeM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
JUCIIUIIIINHBI & O4HOI1/3a04HOM popme O4HOI/3a04HOM (opme 00ydeHuHs)
3 o0y4eHus)
2 SauaTus SamsTHs MDOopMBI TPOMEKYTOYHOM
O JIEKI[HIOH- CeMHHap- aTTeCTaINH
HOro Tuia CKOr'o TuIiia
1. | TexHOTOTHSA MPOEKTUPOBAHUS 8 OTIOPHBIH KOHCIIEKT
MUKpPO- H HaHOCHCTEM 18 16 MaTepranH [PaKTHYECKHX
3aHATHH.
2. | CpencrBa NpOCKTUPOBAHUS H 8 OnopHbIii KOHCTIEKT
pacdera napameTpoB MUKpPO- U 18 16 Marepuam:t TpaKTHICCKNX
3aHATHH.
HaHOCHUCTEM
NUTOTO: 36 32 OK3amen

4.2. PazBepHyToO€ OnMcaHue COAePKAHNS JMCHMILIMHBI IO pa3aejaM (TeMaMm)

Pa3nes 1. TexHoJiorusi IpoeKTHPOBAHUS MUKPO- M1 HAHOCHCTEM

DneMeHTbl U KOMIIOHEHTbl MUKPO- U HAHOCUCTEM. AHAJIN3 TEXHUUECKOIO 3aJaHusl, OIpeeIeHre
aneMeHTHON 6a3bl. [IpoekTupoBaHUE OTHENbHBIX 3JEMEHTOB M mojcucteM. CTpyKTypHble U
(GyHKIMOHANBHBIE CXeMbl. Pa3paboTka TexHoJIOrMuecKux omnepauuil. VcneiTanus Ha Monensx u
AKCIEPUMEHTAJIbHBIX MaKeTax.

Pa3nes 2. CpencrBa nNpoeKTHPOBAHMSA M pacyeTa NapaMeTPOB MUKPO- U HAHOCUCTEM

CucremMbl aBTOMAaTU3HPOBAHHOIO IPOEKTUPOBAHUS, OMOIMOTEKH KOMIOHEHTOB. IlIporpammsl
KOMIIBIOTEPHOTO ~ MOJIEJIMPOBAHUSA  AJIEKTPOHHbIX uLened. Pepaktopel  Tomosjoruil.  CucreMbl
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CXEMOTEXUYECKOIO0 IPOCKTUPOBAHMSA. THUIOBOM MapuLIpyT IPOEKTUPOBAHUS MU MPOU3BOJICTBA MEYATHOU
mwiarel. Mcnonap3oBaHuME HAHOZJIEMEHTOB. ABTOMATHU3alUsl IPOEKTUPOBAHUS U MOJEIMPOBAHUSA C
IIOMOIIIBIO A3BIKOB IPOIPAMMHUPOBAHHSL.

5. O0pa3oBaTeJbHbIC TEXHOJIOIHH, HCIIOJIb3yeMble NPU PeaJTu3aluy JMCHHUIINHbBI (MO1YJIs1)
TexHonorust npoOiIeMHOro OOy4eHMsI, TEXHOJIOTHMSI Pa3BUTUS KPUTHUECKOTO MBIIUIECHUS, Keic-
TEXHOJIOTHUSl, aKTUBHBIE METOJIbI U (POPMBI O0yUEHUS; KOPPEKLIUS U COBEPLICHCTBOBAHNE HABBIKOB

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITEIbHOI PadoThI CTY/IEHTOB

Metomudeckie yKazaHUS IS CaMOCTOSITENIbHOM pabOThI CTYACHTOB PACIOJIOKEHBI Ha
AJIEKTPOHHBIX pecypcax:

http://test.kirensky.ru/books/book/Table%2001%20contents.htm Teopus " MpaKkTHUKa
KOMIIBIOTEPHOTO MOJeIupoBaHus HaHOOOBEekTOB. T.A. Pomanona, I1.0. Kpacuos, C.B. Kauun, I1.B.
AspamoB. CpaBouyHoe noco6ue. Uucturyr pusuku um. JI. B. Kupenckoro CO PAH (M® CO PAH)

7. XapaKTepuCTHKA OIEHOYHBIX CPEeICTB /I TEKYLIero KOHTPOJISi YCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTAlMN 00YYAIOLIUXCS N0 THCHHUIIIHHE

CucteMa KOHTPOJIS IO KypCy BKITIOYAET: BXOJHOH KOHTPOJIb (TECT, OMPOC); TEKYIIHIl KOHTPOIb
(Tect, MpakTUYECKOE 3a/laHue, 3a/1aHus Ul TOMAIHUX pa0O0T pa3HOTO XapakTepa), MPOMe:KyTOYHBIH
KOHTPOJIb 110 KypCy (3a4€T ¢ OIIEHKOM).

CDopMa IMPOBEACHUA 3a4€Ta CMCIIaHHas: YCTHBII\/’I OTBCT Ha BOIIPOC, pCIICHUC 3aJlaHUA CPEACTBAMU
OBM.

Tunossle BapuaHThI TECTOBOM pabOTHI IpeicTaBiIeHbl B (hoHAe OlleHOYHbIX cpeacTB ([Ipunokenue
2)

Oyenka «3aumeHo» BBICTABISETCA CTYIEHTY, €CIM OH JAEMOHCTPUpPYET CGHOPMUPOBAHHOCTh
KOMHCTCHHI/IfI Ha ITIOPOroBOM YPOBHE: PACKPLIBACT COACPKAHUC OCHOBHBIX MOHSTHH JUCIHUITIIUHEBI,
MIPUBOJIUT CHOCOO pellieHus 3aJaHus U peainsyeT ero Ha OBM.

Oyenka «He 3aumeHO» BBICTABISIETCS CTYACHTY, €CIIM OH JAEMOHCTpUPYET HEeC(HOPMUPOBAHHOCTh
YKa3aHHBbIX KOMHGTGHHI/Iﬁ Ha MMOPOroBOM YpOBHEC: 3aTPYAHACTCA B PACKPBITUU COACPIKAHUA OCHOBHBIX
MMOHSITHH AVUCHUIIIMHBI, 3aTPYAHACTCA OIIMCATh AJITOPUTM HIJIM MCTOA PCIICHUA, HC MOXKCET PCaIn30BaTh
ero Ha OBM.

8. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecTieYeHue TUCHMILTUHBI (MOTYJIA)
OcHoBHas yueOHasi U y4eOHO-MeToquuecKas JuTepaTypa:

1. 3aBonunckuii, B.I'. KomnberorepHoe MoienpoBaHie HAHOYACTUL 1 HAHOCUCTEM /
B.T". 3aBoaunCKUH. - MockBa : @uzmarnut, 2013. - 175 ¢. : uin., cxem., Tabm. - bubauorp. B KH. -
ISBN 978-5-9221-1397-7 ; To ke [DneKTpoHHbIHN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=457710 (01.04.2019).

2. 3Bonapes, C.B. MonenupoBaHue CTpyKTypbl 1 CBOMCTB HAHOCUCTEM : y4EOHO-METOJUUECKOE
nocobue / C.B. 3Bonapes, B.C. Koptos, T.B. IlItanr ; MunucrepcTBo 00pa3oBaHus U HAyKU

Poccuiickoit @enepanuu, Ypanbckuil GpenepaibHblil yHUBEpCUTET UM. iepBoro Ilpe3unenra
Poccuu b. H. Enbuuna. - ExkarepunOypr : M3garenscTBo Ypanbekoro yuusepeureta, 2014. - 121
C. : Ta0i., . - bubauorp. B kH. - [SBN 978-5-7996-1203-0 ; To xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=276022 (01.04.2019).
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JlononHuTeNnpHAs IUTEPATYpa:
1. Hanorexuosoruu B anexktponuke / mox pea. FO.A. Yarueiruna. - Mocksa : Texnocdepa, 2013. -

688 c. : mi.,Tabi., cxem. - bubnuorp. B kH. - ISBN 978-5-94836-353-0 ; To xe [DneKTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443325 (01.04.2019).

2. Ma3zanosa, B.JI. HanoknacTtepsl: peHTIT€HOCIEKTPaIbHbIE UCCIEOBAHMS U KOMIIBIOTEPHOE
MozenupoBanue : MoHorpadus / B.JI. Ma3zanosa, A.H. KpaBuosa, A.B. Congaros. - Mockaa :
®usmatiurt, 2012. - 184 c. : cxem., wi., Tabi. - bubnuorp.: ¢. 178-182 - ISBN 978-5-9221-1457-
8 ; To ke [DneKTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=275555 (01.04.2019).

HNuTepHeT-pecypcebl:

Teopuss M NpakTUKa KOMIIBIOTEPHOTO MOJENupoBaHus HaHOoObekTOB. T.A. Pomanoma, I1.0.
Kpacnos, C.B. Kauun, [1.B. ABpamoB. CmpaBouyHoe nocobue. Mucturyr ¢usuku um. JI. B.
Kupenckoro CO PAH (M® CO PAH)
http://test.kirensky.ru/books/book/Table%200{%20contents.htm

Cucrema »SJIEKTPOHHOW MOAJEPKKU oOpa3oBarenbHOro mporecca «Moi — yHHBEpCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YuuBepcurterckas oubanoTeka oHnaitH» www.biblioclub.ru

OnekrponHas 6ubmmorteka UBI'Y _http://lib.ivanovo.ac.ru

Onexrponnslit katagor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

CaiiT cnenuanu3upoBaHHbIX ciaoBapeit www.dic.academic.ru
Caiit Bce miisi cTyeHTa http:/www.twirpx.com

[IporpammuOE obecrieueHue:
Linux, Windows, Mozilla Firefox, Google Chrome, Visual Studio Code, Gedit, Libre Olffice Writer,
Libre Office Calc, (Microsoft Word, Excel), Gimp, HyperChem

NudopmanronHo-cripaBoyHble  cucTeMbl U(Win) npodeccHoHanbHble 0a3bl JaHHBIX MpU
peayin3ayy JMCUUILUINHBI HE UCIIOJIb3YOTCS.
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9. MaTepuajbHO-TeXHUYECKOe ol0ecriedeHne JUCHUNINHBI (MOLYJIs1)

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enu W TEeXHUYECKUMHU CpEeACTBAMM OOy4deHHs, CIyKallUMHU I [PEeAOCTaBICHUsS Y4eOHOM
uHpopmanuy O0JBIION ayUTOPUH;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBHINOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalM3UPOBAHHON yuyeOHON MeOenn U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUSI.

JlaGoparopus, ocHaleHHas 1Ta00paTOPHBIM 000PYIOBAHHEM, KOMIUJIEKTOM CIEIUaTU3UPOBAHHON
yueOHOM Me0enu U TEXHUYECKUMU CPEJICTBaMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIELUaTU3UPOBAaHHOM
y4eOHOM MeOenr, KOMITbIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO TMOJKIIOUEHUsS K ceTu «HTepHeT» H
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00eCreurBaroIINe TEMATHUYECKUE NILTIOCTPALIMH: IEPCOHATIbHBIA KOMIIBIOTEP, IPOEKTOP, IKPaH

ABTOp(bI) paboyeil MporpaMMbl IUCHUIUIMHBI (MOAYyIs): cT.mpern. [laTynun A.B.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2020 r., mpoTokos Ne 1

[Iporpamma o6HOBIEHA
MIPOTOKOJI 3acenanus Kapeapnl Ne OT « » 20 roma
CornacoBaHo:
PykxoBoautens OI1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20  roma
CornacoBaHo:
PykxoBoautens OI1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenaHus Kapeapnl Ne OT « » 20 roma
CornacoBaHo:
PykxoBoautens OI1




