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1. Henu ocBOeHMSsI TUCHUTLTHHBI (MOIYJIS)
Lenpro ocBoeHUs qucUILIHHEI «[IpoekTHpoBaHe MUKPO- U HAHOCUCTEMY SIBIIICTCS (POPMUPOBAHUE Y
oOydJaronuxcsi 3HaHUH B 00J1aCTH pa3pabOTKX U MOJICIIMPOBAHUS HAHO- 1 MUKPOCHUCTEMHOM TEXHUKH,
OcBOeHHUE 0a30BBIX MMPUHIIUIIOB U METOJIOB KOHCTPYHUPOBAHUS 0OBEKTOB MUKPO- U HAHOAJICKTPOHUKH.

2. MecTo nucuuminHbl (MoayJs) B ctpykrype OIl

Jucunmumna «IIpoexTiupoBaHrne MUKPO- U HAHOCHCTEM» SIBISIETCS 00s13aTEIbHON AUCIUTLITUHOM.

N3yuenne qUCUUIUIMHBI COIEHCTBYET (POPMHUPOBAHUIO Y 00YHAIOLINXCS TOTOBHOCTH K IOCTAHOBKE
U TPOAYKTUBHOMY pEIICHUIO Y4YeOHBIX M MNPO(PECCHOHATIBHBIX 3aJad CpPEACTBAMH COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH.

Jucnumnna «lIpoektupoBanne MUKpO- 1 HAHOCUCTEM) SIBJISIETCS 00s13aTENbHOMN Ul U3yUEHUs U
OTHOCHUTCSI K 0a30Boii yacTh oOpa3oBarenbHOI mporpaMmel. CTYIAECHT, NPUCTYMAIONMNA K W3yYCHHIO
JUCLHUIUIMHBL, JOJDKEH 00J1a1aTh 3HAaHUSMHM MaTeMaTUKU U MH()OPMAIIMOHHBIX TEXHOJIOTUH, HABBIKAMU
paboThl C COBPEMEHHBIMH IIPOIPaMMHBIMU PELICHUSAMH U1 pa3pabOTKH U MOJAEIUPOBaHUs, HaBbIKAMU
IpOrpaMMHUPOBaHUs, IOJIyYEHHBIMH paHee B XOJe H3ydeHMs JucuMIUIMH: «MHpopmannoHHble
TeXHOJIOTHM», «Maremaruka», «MaTemaTH4eckoe MOJECIMPOBAHHE U NPOrPAMMHMPOBAHMEY,
«KomnbproTepHOE MOZEINPOBAHUE HAHOCHCTEM.

TpeOoBanusi K BXOAHBIM 3HAHUSIM M YMEHHSIM OOYCIOBJCHBI PE3yJIbTATAMH H3yUYCHUS
WH()OPMATUKH B CPETHEN IIIKOJIE U BHIPAKAIOTCS B CJICTYIOIIEM.

JIOJKHBL:

e 3HaTh: METOABI IOMCKA, KPUTHYECKOTO aHalM3a M CHHTe3a HWH(OpMaIuu, CUCTEMHOTO
OJIX0/1a IS pELIeHus 3a1a4 npoektupoBanus HaHocucteM (YK-1).

e YMerb: NOJIb30BATHCA CPENAMU MOJEIMPOBAHMS M MPOCKTUPOBAHUS MUKPO- U HAHOCHUCTEM,
CHeIMaTU3UPOBAHHBIMU SI3bIKAMH TIPOTPAMMHUPOBAHMUS, HCTIOIB3YEeMbIMU B 3TUX cpenax (OIIK-
7).

e Hmers npakTU4ecKuil ONbIT. BJIAJECTh CPEICTBAMU POCKTUPOBAHMS U pacueTa MapaMmeTpoB
MHKPO- W HaHOpa3MepHBIX 3yekTpoMexanudeckux cucreM (I1K-7), mpuMeHSATh OCHOBHBIC
¢u3uKo-MaTeMaTHUECKUE U (PU3HKO-XUMUYECKHE MOJIETH MaTepuajoB U KOMIIOHEHTOB HaHO-
W MHUKPOCHCTEM.

3. [lllanupyemble pe3yJbTaThl 00yUeHHUsI M0 TUCHHUIIJIHHE

3.1. KomnereHuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AMCHUIINHA

[Tpu ocBOEHMHU AUCHUILIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETEHIMU B cooTBeTCTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBiIeHUIO IOATOTOBKU:

VYK-1. CriocoGeH ocyuiecTBIATh MOUCK, KPUTUYECKUI aHAIN3 U CUHTE3 UH(OpMaliK, TPUMEHSITh
CUCTEMHBIN MOIXOJ ISl PEIIEHUS ITIOCTABJICHHBIX 33]1a4

OIIK-7. CnocobeH MpoeKTUpOoBaThb U COMPOBOXKAATh IMPOU3BOJICTBO TEXHUYECKHX OOBEKTOB,
CHCTEM H IPOLIECCOB B 00JIACTH HAHOTEXHOJIOTHI U MUKPOCHCTEMHON TEXHUKH

[IK-5. Cmnocoben OCYIIECTBIATh MPOPECCHOHAIBHYIO JIEATETBHOCTh C YYETOM 0a30BBIX
OPUHIUIOB  (PYHKIMOHUPOBAHUS W  KOHCTPYKIIMHM  THUIIOBBIX ~ MHKPO- W HaHOPa3MEpPHBIX
AIIEKTPOMEXAHUYECKUX CUCTEM MPHU UX MPOEKTUPOBAHUU

3.2. [lepeyens NJIAHUPYEMBIX Pe3yJILTATOB OOYy4YeHHUsI MO AMCIHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKEHHS (POPMHUPYEMBbIX KOMIICTeH M

B pe3ynbraTe 0cBOEHUS TUCHUIUIMHBI 00YUYaIOUIUICs TOJIKEH:

3HaTh:

— MeTO/bl MOKMCKA, KPUTUYECKOTO aHallu3a U CHHTEe3a MH(OpMAalMK, CUCTEMHOIO MOJAX0a AJIs
pelieHus 3aaa4d npoektTupoBanus HaHocucTeM (YK-1). 3HaTh TEXHOJIOTUIO IPOEKTUPOBAHUS, OCHOBHBIE
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KOHIICTIIIMK TIPOCKTUPOBaHUSA M pa3paboTku MukpocucteMHor TexHHKH (OIIK-7). 3HaTh OCHOBBI
TEXHOJIOTHI TOCTPOEHHUS MOJIeJIeH MHMKPO- M HaHOPa3MEPHBIX DSJIEKTPOMEXaHHUYECKUX CHUCTEM  C
HOMOIIBI0  TIporpaMMHbIX Komiutiekcos (TTK-7).

Ymern:

— TIOJIb30BAaThCA CpeJaMH MOJEITUPOBAHUS M IPOCKTHPOBAHHUS MHUKPO- U HAHOCUCTEM,
CHCIHUATM3UPOBAHHBIMUA SI3bIKAMH TPOTPAMMHUPOBAHMS, HCIOJb3yeMbIMH B 3THX cpeaax (OITK-7).
YMeTh paccuuThIBaTh MapaMeTpbl W OCHOBHBIE XapaKTEPUCTHUKM MHUKPO- U HAHOPa3MEPHBIX
anekTpomexanuueckux cucrem (OITK-7).

NmeTh npakTHYeCKUI ONBIT/MIMETh HABBIKH:

MPOCKTUPOBAHUS M pacyeTra MapaMeTpoB MHKPO- M HAHOPA3MEPHBIX 3JIEKTPOMEXaHUUYECKHX
cucrem (OIIK-7, TTIK-5).

4. Conep:xkanue THCHUILIUHBI (MOTYJIs1)
OO0BbeM AUCIMIUTMHBI COCTABIISET 6 3aueTHBIX eAuHUI] (216 akaeMUYecKuX 4acoB).

4.1. Conep:xkaHue JAUCHUIVIMHBI 10 pa3genaM (TeMaM), COOTHECEHHOe C BHIAMH WU
TPYI0EMKOCTHI0 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOI0 THIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00YYaIOLIErocs Mo IUCIUILUINHE
yKa3aH B yueOHOM IUTaHEe 00pa30BaTEIHLHON MPOTPaMMBI.

Ne Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznensl (TeMsbr) 00BEM (B ak.uacax, Mo KOHTPOJISI YCTIEBAEMOCTH (110
UCIIAIUINHBI B O4HOM/3a09HON (opme O4HOM/3a09HOH popme 0OyueHwsT)
3 o0y4eHus)
3 SansTus SanATHA D OpPMBI IPOMEKYTOIHOM
@) JIEKI{UOH- CeMHHap- aTTeCTALINN
HOTr'0O TUIla CKOr'o Tvumna
1. | TexHoMOTMS MPOEKTHPOBAHUS 8 OINOPHBIH KOHCIIEKT
MHUKPO- ¥ HAHOCHCTEM 16 16 MaTepIEanm PaKTHYECKUX
3aHATHH.
2. CpeI[CTBa MMPOCKTUPOBAHUA U 8 OnopHHﬁ KOHCIIEKT
pacuera mapaMeTpoB MUKPO- H 16 16 Mareprair TpaKTHICCKHX
3aHATHH.
HAHOCUCTEM
UTOI'O: 32 32 IK3amen

4.2. Pa3BepHyTO€ ONMCaHUe COAeP:KAHUS THCIMILIMHBI 10 pa3ejaM (TeMam)

Paspnen 1. TexHo10rusi IPOEKTUPOBAHUS MUKPO- 1 HAHOCHCTEM

ONEMEHTB U1 KOMIIOHEHTBI MUKPO- U HAHOCHCTEM. AHa/IN3 TEXHUUYECKOTO 3aJaHMsl, ONPEeIICHNE
aneMeHTHOM ©0a3bl. [IpoexkTHpoBaHHMe OTAENBHBIX JJIeMEHTOB U mojacucteM. CTpyKTypHblE U
¢dyHKIMOHATIBHBIE cXeMbl. Pa3paboTka TexHonormdyeckux onepanuil. McnbiTanus Ha Monensax H
HKCIIEPUMEHTAJIbHBIX MaKeTaXx.

Pa3nea 2. CpeacrBa NpoeKTHPOBAHHUS U pacyeTa NapaMeTpPOB MHUKPO- 1 HAHOCHCTEM

CucreMbl aBTOMAaTHU3UPOBAHHOIO MPOEKTHPOBAHMS, OUOIMOTEKM KOMIOHEHTOB. [IporpaMmel
KOMIIBIOTEPHOI'O ~ MOJIEJIMPOBAaHUS  JJIEKTPOHHBIX  Lened. Penakropsr  tomosoruil.  Cucremsl
CXEMOTEXUYECKOT0 MPOEKTUPOBaHUs. THUIIOBOM MapHIpyT MPOEKTUPOBAHUS U MPOU3BOACTBA MEYaTHOU
wiatel. Mcnonp3oBaHME HAHOAIEMEHTOB. ABTOMATH3alMsl NPOEKTUPOBAHUS U MOJAEIUPOBAaHUA C
MOMOMUIBIO SI3bIKOB MPOTPaMMHUPOBAHUS.
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5. O0pa3oBaTe/ibHbIE TEXHOJOTHH, MCIOJIb3yeMble MPU PeaTu3anum JUCHUILTHHBI (MO1YJIA)
TexHosorust MpoOJIEMHOT0 OOYUYEHMS, TEXHOJIOIHMsI Pa3BUTUS KPUTUUYECKOTO MBIIIJICHUS, Keiic-
TEXHOJIOT S, aKTUBHBIE METOIbI U (OPMBI 00YUECHHMSI; KOPPEKIUS U COBEPILICHCTBOBAHHE HABBIKOB

6. YueOHO-MeTOIMUYECKOE 00ecTieYeHe CAMOCTOSITEIbHON PaGoThl CTY/IEHTOB

Metoauueckie yKazaHUS JUISI CAMOCTOATEIbHOM paboThl CTYACHTOB pAacCMOJOXKEHBbl Ha
AJIEKTPOHHBIX pecypcax:

http://test.Kirensky.ru/books/book/Table%200f%20contents.htm Teopus u MPaKTHKA
KOMIIBIOTEPHOT'0 MOJeNupoBaHus HaHooObekToB. T.A. PomanoBa, I1.0. Kpacuos, C.B. Kauun, I1.B.
ABpamoB. CrnpaBounoe nocooue. Muctutyt ¢uszuxu um. JI. B. Kuperackoro CO PAH (M® CO PAH)

7. XapaKTepuCTHKA OIEHOYHBIX CPEACTB /ISl TEKYIIero KOHTPOJIA YCIeBaeMOCTH M
NMPOMEKYTOYHOH aTTeCTANUHN 00YYAIOUIUXCSI 110 JUCIUTIJIMHE

Cucrema KOHTPOJIS 110 KypCy BKJIIOYACT: BXOAHOM KOHTPOJIb (TECT, OMPOC); TeKYIIHiA KOHTPOJIb
(TecT, MPaKTHYECKOE 3aJaHue, 3aJaHus I JOMAIIHKX PadOT Pa3sHOro XapakTepa), MPOMeKYTOYHBIH
KOHTPOJIb 110 KypCy (3a4€T ¢ OLIEHKOH).

®dopma npoBeIeHNs 3a4eTa CMEIIaHHas: YCTHBIN OTBET Ha BOIIPOC, PEIICHUE 3aJaHUs CPEICTBAMHU
OBM.

TumnoBkie BapHaHTBI TECTOBOM pabOTHI MpeACcTaBiIeHBI B PoH e o1leHOUHbIX cpeacTs ([Ipunoxenue
2)

Oyenka «3aumeHo» BBICTABIAETCS CTYICHTY, €CIU OH JEMOHCTpUPYET CPOPMUPOBAHHOCTDH
KOMHGTCHHI/Iﬁ Ha HOpOFOBOM ypOBHeZ paCKmeaeT COI[ep)KaHI/Ie OCHOBHBIX HOH?ITI/Iﬁ JUCHUIIIIMHBI,
MPUBOJUT CTIOCOO peLIeHUs 3aJaHusl U peanusyeT ero Ha OBM.

Oyenka «He 3aymeH0» BBICTABIACTCS CTYJEHTY, €CJIM OH JIEMOHCTPUPYET HeC(HOPMUPOBAHHOCTH
YKa3aHHBIX KOMIIETEHIMHA HAa MOPOTOBOM YPOBHE: 3aTPYAHSETCS B PACKPBITUU COJAEP>KAHMS OCHOBHBIX
HOHHTI/II\/JI JUCHUIIIINHBI, 3an}II[H$I€TC$I OIInucaThb aJ'IFOpI/ITM HUIJIIN METO/ pGIHGHI/ISI, HC MOXET pCaJ'II/ISOBaTB
ero Ha OBM.

8. YueOHo-MeToaMUYeckoe M HH(POPMALMOHHOE o0ecnedeHre JUCIUIIMHBI (MOIYJIS)
OcHoBHas yueOHasi U y4eOHO-MeTOANYecKas JUTepaTypa:

1. 3aBogunckmii, B.I'. KomnbroTepHoe MojenupoBaHME HAHOYACTHII M HAaHOCHUCTEM /
B.T". BaBoauHCKkwmid. - Mocksa : @usmatiur, 2013. - 175 ¢. : wi., cxem., Tadi. - budmuorp. B kH. - ISBN
978-5-9221-1397-7 ; To xKe [DmexTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=457710 (01.04.2019).

2.  3BonapeB, C.B. MopnenupoBanue CTPYKTYpbl H CBOWCTB HAHOCHUCTEM : Y4YeOHO-
metoaudeckoe nocodue / C.B. 3sonapes, B.C. Kopros, T.B. llltanr ; MunucrepctBo oOpa3oBaHus U

Hayku Poccuiickoit @enepanuu, Ypanbckuil (enepanbHblii yHHBEepcUTET MM. mepBoro Ilpesunenrta
Poccun b. H. Enbiuna. - ExkarepunOypr : U3narensctBo Ypanbckoro ynusepcutera, 2014. - 121 c. :
Ttabn., wi. - bubmuorp. B kH. - ISBN 978-5-7996-1203-0 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=276022 (01.04.2019).



http://test.kirensky.ru/books/book/Table%20of%20contents.htm
http://kirensky.ru/ru/info/study/dop/mod_nano
http://kirensky.ru/ru/info/study/dop/mod_nano
http://biblioclub.ru/index.php?page=book&id=457710
http://biblioclub.ru/index.php?page=book&id=276022
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JlononHurenpHas TuTepaTypa:

1. Hanorexnomoruu B 3iekTponuke / mox pea. FO.A. Hamsiruna. - Mocksa : Texnocdepa, 2013. -
688 c. : min.,Tabm., cxem. - bubmuorp. B kH. - ISBN 978-5-94836-353-0 ; To xe [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443325 (01.04.2019).

2. Ma3zanosa, B.JI. Hanoknactepsl: peHTreHOCHEKTpaibHbIe HCCIEIOBAHUS M KOMIIBIOTEPHOE
moaenupoBanue : Monorpadus / B.JI. Mazanosa, A.H. Kpasuosa, A.B. ConnatoB. - Mocksa :
Ouzmatiut, 2012. - 184 c. : cxem., wi., Tadn. - bubnuorp.: ¢. 178-182 - ISBN 978-5-9221-1457-
8 ; To xKe [D11eKTpOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275555 (01.04.2019).

3. Teopust u mpakTUKa KOMIBIOTEPHOIO MojeiaupoBaHus HaHOoOBekTOB. T.A. Pomanosa, I1.0O.
Kpacnos, C.B. Kauun, I1.B. ABpamoB. CnpaBouynoe nocodue. Muctutyt ¢usuku um. JI. B.
Kupenckoro CO PAH (M® CO PAH)
http://test.kirensky.ru/books/book/Table%200f%20contents.htm

Pecypcbl nHpOPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn «AHTEepHET»:
Cucrema »5JIGKTPOHHOM TOMJIEPKKUA OOpa3oBaTeslbHOrO mporecca «Moil  yHHBEpPCHTET)
https://uni.ivanovo.ac.ru

HpO(i)eCCI/IOHaJ'IBHBIe 63351 JAHHBIX U I/IHq)OpMaHI/IOHHO-CHpaBO‘IHHe CHCTEMBI.

OBbC «YHuBepcuteTckas Oudanoreka onnaiiHy Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnextponnsiii kararor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Tporpammuoe oOecrnedyeHue: omepanuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, unrepuer-opaysep Microsoft Edge u(umm) Yandex
Browser, Linux, HyperChem

9. MaTrepuajibHO-TeXHUYECKOe o0ecneyeHne TUCHUIINMHBI (MOAYJIs1)

Y4eOHble ayIUTOPUU:

— JUTSI TIPOBENICHUSI 3aHATHI JICKIIMOHHOTO THUTIA C KOMIICKTOM CHEIHaIH3UPOBAHHON y4eOHOU
MeOenmn W TEeXHMYECKUMHU CpEICTBaMU OOyYeHHMsI, CHY>KallUMH JJs TPEeJOCTaBIeHUs ydeOHOU
uH(popMaluu O0IBIION ayAUTOPUH;

— JUIsl TIPOBEICHUS 3aHATUH CEMHHAPCKOTO THIMA, KOHCYIbTAIMi, TEKYIIEr0 KOHTPOJIS H
MPOMEXKYTOYHON  aTTECTAllMH, BBITOJIHCHUS KYpPCOBBIX paboT (IIPOEKTOB) ¢  KOMIUIEKTOM
CHEeIUAN3UPOBAHHON yueOHON MeOeH 1 TEXHHUECKUMHU CPEJICTBAMU O0yUeHUSI.

JlaGopaTopusi, ocHareHHast JabOpaTOPHBIM 000PYI0BaHWEM, KOMIUIEKTOM CTIEIIHATM3UPOBAHHOM
y4eOHOI MeOeNr U TEXHUIECKIMH CPEACTBAMU O0YUCHHUS.

[TomenieHne asi CaMOCTOSATENBHOW pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaTN3upOBAHHON
y4ueOHOM MeOenu, KOMITBIOTEPHOW TEXHHMKOW C BO3MOXXKHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.
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https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek

OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 HaHOTEeXHOJIOTMH U MUKPOCUCTEMHAsl TEXHUKA
(Marepuaiibl MEKPO- ¥ HAHOCHCTEMHOMN TEXHUKH)

JleMoHCcTpaniMoHHOE 00OpYyNOBaHUE U YYEOHO-HATJISIAHBIE MOCOOMS UIsl 3aHATUN JIEKIIMOHHOTO
THIa, 00ECTIEUNBAIOIINE TEMATUUECKUE UILTFOCTPALIMH: TIEPCOHATBHBIN KOMIIBIOTED, TPOEKTOP, IKpaH

ABTOpP(BI) pabouelli mporpaMMsbl AUCHUILIMHBI: Tipodeccop Kadeapsl (GyHIaAMEHTATBLHON

(bU3UKN U HAHOTEXHOJIOTUH, TOKTOp (PHU3UKO-MaTEMaTHUECKUX HayK AJekcanapoB A.U.

[TporpamMmma paccMOTpeHa W yTBEp)KIACHA Ha 3acemaHuu Kadenpsl GyHIaMEHTAIBHON (QU3UKUA U
HaHoTexHoJoruii 28 aBrycra 2024 r., npotokoi Ne 1

Hpuﬂomeﬂne 1. MeToauuecKkue YKazaHnus 1Jisl 06yqa1011mxc51 110 OCBOCHHIO TUCHHUIIIIMHBI

Ipunoxkenne 2. @oH/ OLIEHOYHBIX CPEACTB /IS MPOBEIEHUsI MPOMEKYTOUHOMH aTTeCTAIMI
o0yyaromuxcs Mo JUCHHUIIHHE.



