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1. les11 ocBOEHUS JUCUMILIUHBI (MOYJIAA)
enpro ocBoeHust muctUIuInHbL «IIpoeKTHpOBaHNE MUKPO- U HAHOCUCTEM» SIBIISIETCS (POPMUPOBAHUE Y
00yJaronmxcsi 3HaHUK B 00J1aCTH pa3pabOTKU U MOJACIUPOBAHUS HAHO- © MUKPOCHUCTEMHOM TEXHUKH,
OCBOEHHME 0A30BBIX MPUHITUIIOB U METOJ0B KOHCTPYUPOBAHUS OOBEKTOB MUKPO- M HAHODJIEKTPOHUKH.

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

Huctunnuna «[IpoekTupoBaHre MUKPO- ¥ HAHOCHCTEM SIBIIETCS 00s3aTEIIPHON TUCITATITMHOM.

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

Jucuunnuna «IIpoekTupoBaHre MUKPO- U HAHOCUCTEM» SIBJIIETCS 00s13aTEIbHON ISl U3yYEHUS U
OTHOCHUTCSI K 0a30BOH uyacTu oOpa3zoBaTesnbHON mporpaMmbl. CTyneHT, NPUCTYNAOMMA K U3YyYEHUIO
TUCLMIUIMHBL, TOJDKEH 00JIajaTh 3HAaHUSMU MaTEeMaTHKU U MH(GOPMALMOHHBIX TEXHOJIOTHH, HaBbIKAMU
paboThl C COBPEMEHHBIMU MTPOIPAaMMHBIMH PELIEHUSIMU JUIsl pa3pabOTKH U MOJEIMPOBAHUS, HaBbIKAMU
[POrpaMMUPOBAHUS, TOJYyYEeHHBIMU paHee B XOJA€ u3ydeHus aucuuiuind: «MHpopmanuoHHble
TexHosorum», «Maremaruka», «MaTemaTuyeckoe MOJEIUPOBAHME M MPOTPAMMHUPOBAHUEY,
«KoMIpIOTEpHOE MOAECIIMPOBAHUE HAHOCUCTEM.

TpeGoBanuss K BXOJAHBIM 3HAHMSAM M YMEHHUSIM OOYCIIOBJIEHBl pe3yJIbTaTaMU H3y4YEHUS
MH(OPMATHUKH B CPEIHEN IIKOJIE U BBIPAXKAIOTCS B CIEIYIOIIEM.

JIOMKHBI:

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

e YMeThb: IOJIB30BAThCA CPEIaMHU MOJEIHMPOBAHNS U NMPOECKTUPOBAHMS MHUKPO- U HAHOCHUCTEM,
CHeHaTIM3UPOBAHHBIMU SI3bIKAMU [IPOIPAaMMUPOBAHUS, UCHOJIb3yeMbIMU B 3TUX cpeaax (OIIK-
7).

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

3. Ilnanupyemble pe3yJibTaThl 00yUeHHs N0 IUCHUIITIHHE

3.1. Komnerenunu, (pOpMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET IMCIUIIJIMHA

[Ipu ocBoeHMM AMCUMILIMHBI GOPMUPYIOTCS Cleyrolue KoMneTeHuuu B cootBeTcTBuu ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKHU:

VYK-1. CriocoGeH ocymiecTBIATh MOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 MH(GOpPMaIUU, IPUMEHSTh
CUCTEMHBIN TOJXO/ JUIsl pEeLIeHHs] TIOCTaBICHHBIX 3aja4

OIIK-7. CnocobeH MpoeKTHpOBaThb M CONPOBOXKIATh IMPOU3BOJACTBO TEXHHYECKHMX OOBEKTOB,
CUCTEM U IIPOLIECCOB B 00JIACTH HAHOTEXHOJIOTHI U MUKPOCHUCTEMHOM TEXHUKU

[IK-5. Cnocoben OCYIIECTBIISATh MPOPECCHOHATBHYIO JIEATETBHOCTh C y4eTOM 0a30BbIX
NPUHIUNOB  (QYHKIMOHUPOBAHUS M  KOHCTPYKIMM  TUIIOBBIX MHKPO- U  HaHOpa3MEpPHBIX
AIIEKTPOMEXAHUYECKUX CUCTEM IIPU UX MPOEKTUPOBAHUU

3.2. [lepevyeHb NJAHHPYEMBIX Pe3yJabTATOB OO0y4YeHHS] MO TUCIHUIIAHE, COOTHECEHHBIX ¢
HHIANKATOPAMH T0CTHKeHHs (POPMHUPYEMBIX KOMIIETEHIN i

B pe3ynbraTe 0cBOCHUS AUCIUILIMHBI 00 yJarONIHICS JTODKEH:

3HaTh:

— METOJIbI IMOUCKA, KPUTHYECKOTO aHaIM3a M CHHTE3a MH(POPMAIUH, CHCTEMHOTO TOJIX0a JIIs
peuieHus 3aa4 npoektupoBanus HaHocucteM (YK-1). 3HaTh TEXHOIOTHIO IPOEKTUPOBAHNUS, OCHOBHbIE
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KOHIICTIIIMK TPOEKTUPOBAHUA M pa3paboTku MukpocucteMHor TexHuKu (OIIK-7). 3HaTh OCHOBBI
TEXHOJIOTUH MOCTPOEHMSI MOJIENEed MHMKPO- M HAHOPAa3MEPHBIX AJIEKTPOMEXAaHWYECKHMX CHCTEM  C
MOMOIIBI0 MporpaMMHBIX KomIuiekcoB (I1K-7).

Ymersn:

— T0JIb30BAaThCSl CpelaMy MOJICIIUPOBAHMUSI U TMPOEKTUPOBAHUS MHMKPO- U HAHOCHUCTEM,
CHEIHaTM3UPOBAHHBIMU SA3BIKAMM IMPOTPaMMHUPOBAHUS, HUCHOJb3yeMbIMU B 3Tux cpemax (OIIK-7).
YMeTh paccuuThiBaTh MapaMeTpbl M OCHOBHBIE XapaKTEPUCTUKU MHUKPO- M HAHOPa3MEpHBIX
anekrpomexanndeckux cucrem (OITK-7).

HNmerh npakTHyeckuii ONbIT/UMETh HABBIKHU:

MIPOEKTUPOBAHUS W pacyera I[apaMeTpOB MHKPO- U HAHOPa3MEPHBIX 3JIEKTPOMEXaHHMUECKHUX
cucrem (OIIK-7, TIK-5).

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

4.1. Conep:xaHue JHCHMIUIMHBI MO pa3genaM (TeMaM), COOTHECEHHO€ C BHIAMH H
TPYAOEMKOCTHI0 3aHATHI JJeKIHOHHO-CEMHUHAPCKOT0 THIIA

OO6beM MHOU KOHTAKTHON pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromierocs 1o JUCHUILINHE
yKa3zaH B yueOHOM Ij1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3amsaruit, ux @opMBbI TEKYILIETO
/1 Pasnens! (Tembr) 00BeM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
JUCIIUIIIINHBI & O4HOIi/3a04HOM opme O4HOI/3a04HOM (opme 00ydeHuHs)
3 o0ydeHus)
2 SauaTus SasTHs MDopMBI TPOMEKYTOYHOM
O JIEKI[HIOH- CeMHHap- aTTeCTaINH
HOro Tuia CKOr'o TuIiia
1. | TexHONOTHSA TPOEKTUPOBAHUS 8 OTIOPHBIH KOHCIIEKT
MHKpPO- H HaHOCHCTEM 16 16 MaTepranH [PaKTHYECKHX
3aHATHH.
2. | CpencrBa NpOCKTUPOBAHUS H 8 OnopHbIii KOHCTIEKT
pacdera napameTpoB MUKpPO- U 16 16 Marepuam:t TpaKTHICCKUX
3aHATHH.
HAHOCHUCTEM
NUTOTO: 32 32 OK3amen

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

Pa3nes 1. TexHoJiorusi npoeKTHPOBAHUSA MUKPO- M1 HAHOCHCTEM

DneMeHTbl U1 KOMIIOHEHTbl MUKPO- U HaHOCHCTEM. AHaJIU3 TEXHUYECKOTO 3aJaHus, OIpeIesIeHNe
aneMeHTHON 6a3bl. [IpoekTupoBaHUE OTHENBbHBIX 3JIEMEHTOB M mojcucteM. CTpyKTypHble U
(GyHKIIMOHANBHBIE CcXeMbl. Pa3paboTka TexHOJIOrMYecKUX ornepauuil. McnbiTanuss Ha MoJAENsIX U
AKCIEPUMEHTAJIbHBIX MaKeTax.

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

CucremMbl aBTOMAaTU3HPOBAHHOIO IPOEKTHUPOBAHUS, OMOIMOTEKH KOMIOHEHTOB. IlIporpammsl
KOMIIBIOTEPHOTO ~ MOJIEJIMPOBAHUS  AJIEKTPOHHbIX  lened. Pemakropsl  Tomonoruil.  Cucremsl
CXEMOTEXHYECKOTO MPOEKTUpOBaHMs. THUIIOBOI MapUIpyT NPOEKTUPOBAHUS M MPOU3BOJCTBA IEYAaTHOMN
mwiarel. Mcnonp3oBaHuME HAHOZJIEMEHTOB. ABTOMATHU3alUsl NPOEKTUPOBAHUS U MOJEIHMPOBAHUSA C
MIOMOIIBIO S3bIKOB IPOIPaMMHUPOBAHUSL.
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5. O0pa3oBaTeJbHbIC TEXHOJIOIMH, HCII0JIb3yeMble NPU PeaJTu3aluy JMCHHUIIHNHbBI (MO1YJIs1)
TexHonorust npoOIeMHOro OOy4eHMsI, TEXHOJIOTHSI Pa3BUTUS KPUTHUECKOTO MBIIUICHUS, Keic-
TEXHOJIOTUSl, aKTUBHBIE METOJIbI U (POPMBI O0yUEHUS; KOPPEKLIMS U COBEPLICHCTBOBAHNE HABBIKOB

6. YueOHO-MeTOAMYECKOE 00ecIieYeHHe CaMOCTOATEeIbHOH padoThl CTYAEHTOB

Mertoanyeckie yKa3zaHUS JUISI  CaMOCTOSITENIbHOW pabOThl  CTYJCHTOB PACIHOJIOKEHBI Ha
AIIEKTPOHHBIX pecypcax:

http://test.kirensky.ru/books/book/Table%200f%20contents.htm Teopus " MpaKTHUKa
KOMIIBIOTEPHOTO MOJAeIUpoBaHus HaHOOOBEekTOB. T.A. Pomanona, I1.0. Kpacunos, C.B. Kauun, I1.B.
AspamoB. CpaBouyHoe nocodue. Uncturyr ¢usuku um. JI. B. Kupenckoro CO PAH (M® CO PAH)

7. XapaKTepuCTHKA OIEHOYHBIX CPEeICTB /I TEKYLIero KOHTPOJIsL YCIeBaeMOCTH U
MPOMEKYTOYHOM aTTecTallu 00yYaIoIUXCsl M0 THCHHUIIIHHE

CucteMa KOHTPOJIS IO KypCy BKITIOYAET: BXOJHOH KOHTPOJIb (TECT, OMPOC); TEKYIIHIl KOHTPOIb
(Tect, MpaKTUYECKOE 3aJlaHue, 3a/1aHus Ul TOMAIIHUX pa0dOT pa3HOTO XapakTepa), MPOMe:KyTOYHBIH
KOHTPOJIb 110 KypCy (3a4€T ¢ OIIEHKOM).

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

TumnoBbie BapuaHThl TECTOBOM pabOTHI MpecTaBiieHbl B (hoHAe olleHOYHBIX cpencTs (IIpunoxenne
2)

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

Oyenka «He 3aumeH0» BBICTABISIETCS CTYAEHTY, €CIIM OH JAEMOHCTpUPYET HeC(HOPMUPOBAHHOCTh
YKa3aHHBbIX KOMHGTGHHI/Iﬁ Ha MMOPOroBOM YPOBHE: 3aTPYAHACTCA B PACKPBITHU COACPIKAHHA OCHOBHBIX
MMOHSITHH AVCHUIIIMHBI, 3aTPYAHACTCA OIIMCATh AJITOPUTM HIJIM MCTOA PCIICHUSA, HC MOXKCET PCaIin30BaTh
ero Ha OBM.

8. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecTieYeHue TUCHUMILTUHBI (MOIYJIA)
OcHoBHast yueOHas U y4eOHO-MeToquuecKas JuTepaTypa:

1. 3aBoaunckuii, B.I'. KommnbioTepHoe MojenupoBaHWe HAHOYACTHIl M HAHOCHCTEM /
B.T". 3aBogunCcKui. - Mocksa : ®uszmarnut, 2013. - 175 c. : w1, cxem., Tadn. - bubnuorp. B kH. - ISBN
978-5-9221-1397-7 ; To xKe [DnexTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=457710 (01.04.2019).

2. 3BonapeB, C.B. MogenupoBanue CTPYKTYphl H CBOWCTB HAHOCHUCTEM : y4eOHO-
Meroanueckoe nocobue / C.B. 3sonapes, B.C. Koptos, T.B. Illltanr ; MunucrepctBo oOpa3oBaHus u
Hayku Poccuiickoit ®enepanuu, Ypanbckuil ¢enepaibHbIi YyHUBEpCUTET UM. mnepBoro IlpesuneHta
Poccun b. H. Enpriuna. - ExarepunOypr : U3marensctBo Ypanbckoro yHusepcurera, 2014. - 121 c. :
Tabn., wi. - bubmumorp. B kH. - ISBN 978-5-7996-1203-0 ; To »xe [DnexkTpoHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=276022 (01.04.2019).
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JlononHuTENnbHAS IUTEPATYpAa:

1. Hanotexnosoruu B snextponuke / mox pea. FO.A. Yamnbiruna. - Mocksa : Texnocdepa, 2013. -
688 c. : mi.,1abmn., 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. Ma3zanoBa, B.JI. HaHoxnacTtepbl: pEHTI€HOCHEKTPAJIbHBIE HCCIENOBAHUSA W KOMIIBIOTEPHOE
MozenupoBanue : MoHorpadus / B.JI. Masanosa, A.H. Kpasnosa, A.B. CongaroB. - Mocksa :
®uszmatiut, 2012. - 184 c. : cxem., wi., Tadi. - bubdmuorp.: c. 178-182 - ISBN 978-5-9221-1457-
8 ; To xKe [DnekTpOHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275555 (01.04.2019).

3. Teopuss u mpakTUKa KOMIIBIOTEPHOTO MOJEIUpoBaHus HaHOOOBekTOB. T.A. Pomanoma, I1.0.
Kpacnos, C.B. Kauun, I1.B. ABpamos. CnpaBounoe nocobue. Mucruryr ¢usuku um. JI. B.
Kupenckoro CO PAH (M® CO PAH)
http://test.kirensky.ru/books/book/Table%200f%20contents.htm

Pecypchl nHpOpPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu «AHTEepHeT»:
Cucrema »5IeKTPOHHOM TOJAEpPKKUM oOpa3oBaTrenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Ondnnoreka onnaitn»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnexrponHas 6ubnmuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

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

[Iporpammuoe obecrieuenue: omepammoHHas cucteMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser, Linux, HyperChem

9. MaTepuajibHO-TeXHUYECKOe olecriedeHne JUCHUNINHBI (MOTYJIs)

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enu W TEeXHUYECKUMHU CpEeACTBAMM OO0y4deHHs, CIyKalluMHU I [PEeAOCTaBICHUsS Y4yeOHOM
uHpopmanuy O0JBIION ayUTOPHUH;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAlMil, TEKYIIEro KOHTPOJI U
MPOMEKYTOYHOM  aTTECTallid, BBINIOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalIM3UpOBAHHON yueOHON MeOenn U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUS.

JlabGoparopusi, ocHalleHHas 1abOpaTOPHBIM 00OPYIOBAHMEM, KOMILJIEKTOM CHEIMATU3UPOBAHHON
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIEUaTU3UPOBAHHOM
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» u
obecnieuenunem poctymna B JUOC.
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JleMoHCTpalMOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIIHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00eCIeUYrBaIOIINE TEMATHUECKUE NILTIOCTPALIMH: IEPCOHATIbHBIA KOMIIBIOTED, IPOEKTOP, IKPaH

ABTOp(bI) palodeii mporpamMMsbl JHCHUILUIMHBI: Tpodeccop Kadeapsl (yHIaMEHTAIbHON
(U3MKM 1 HAHOTEXHOJIOTUH, TOKTOp (PU3HKO-MaTeMaTHUeCKUX HayK Anekcanapos A.U.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJorui 31 aBrycra 2026 r., mpotokosn Ne 1

[Iporpamma o6HOBIEHA
MIPOTOKOJ 3acenanus kKageapsl No  oT«__ » T.
CornacoBaHo:

PykxoBoautens OI1 / /

IIpunoxenue 1. MeToguueckne yKazanusi Ajsi 00y4ar0IUXCs 0 OCBOEHHIO U CUMILTHHBI

Ipunoxenne 2. ®oH OLEHOYHBIX CPEACTB /1JIsl MPOBEIEHUNA MPOMEKYTOUHOM aTTecTAlMU
00y4aroumuXxcs Mo JUCUMILIIHHE.



