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1. O0mme mo10KeHus

1.1 JIOKYMEHTBI, perjiaMeHTHPYIOIIHe COoAepKaHHe U OPraHu3aluI0 00pa3oBaTeJbLHOI0

npouecca

OOpasoBatrenbHass MmporpamMma, peajqm3yeMas [0 HampapleHuio mnoarotoBku 11.04.04
DNEeKTPOHUKA M HAHOAJIEKTPOHMKA, MPEJCTaBIsIeT COOOW KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK
oOpa3zoBanus (00BeM, CoJepKaHUE, IJIAHUPYEMBbIE PEe3yNbTaThl), OpPraHW3alMOHHO-TIEIArOTHIYECKUX
yCIIOBUH, (OPM aTTeCTalli, KOTOPBII MpeACTaBleH B BUAE CIACAYIOUIEr0 KOMIUIEKTa JOKYMEHTOB:

e 00mIeil XapakTepUCTHUKU 00pa30BaTeIbLHON MPOrpaMMBbl BBICIIETO 00pa30BaHus;

e y4eOHOTO IJIaHa,

e KaJIeHJapHOTro yueOHoro rpaduka,

e paboyux MpoOrpaMM JUCHUTLINH (MOIYJICH);

® TIpOrpamM MPaKTUK;

¢ (HOHJIOB OLIEHOYHBIX CPEJICTB MO TUCIUILIMHAM U TOCYAApCTBEHHOM UTOTOBOM aTTECTAllHH;

® METOJMYECKHX MaTepUajoB.

Wudopmanus 06 oOpa3oBaTensHON IporpaMMe pasMeniena Ha opunuansaom caiite HI'TY B cetn
«MuTepuery» http://www.nstu.ru/sveden/education.

KoMIuiekT 1oKkyMeHTOB 1O 00pa3oBaTeNIbHOM IMporpaMMe OOHOBISIETCS €XKErOAHO C Y4YETOM
pa3BUTHUS HAYKH, KYJIbTYPbl, JKOHOMUKH, TEXHUKH, TEXHOJIOTHI U COIIMATBHOU c(hephl.

1.11 B oOwmeil xapakTepucTuke 00pa3oBaTeIbHON MPOrpaMMbl YKa3bIBAIOTCS:
KOJ 1 HAUMEHOBAHKE HAIIPABIIEHUS MIOJITOTOBKU;
HaIpaBJICHHOCTH (MPOHIL) 00pPa30BATEIHLHON MPOTPAMMBI;
KB (DUKALIKS, TPUCBarBacMasi BBITYCKHUKAM;
BUJ PO eCCUOHATBHON AESITETbHOCTH, K KOTOPOMY T'OTOBSITCS BBIITYCKHHUKU;
e [IaHUpPyEMbIE pPE3yJbTaThl OCBOEHHUS O0O0pa30BaTeNbHOW MPOTrpaMMbl — KOMIIETEHIIUH,
KOTOPBIMH JTOJIKHBI 00J1a/1aTh BBITYCKHUKH:
- yCTaHOBJIEHHbIE 00pa30BaTENbHBIM CTAaHAAPTOM;
- YCTaHOBJICHHbIE€ OpraHU3allMei JOMOJHUTENBHO K KOMIETEHLHUSM, YCTaHOBJIEHHBIM
o0pa3oBaTeNbHbIM CTaHJAPTOM, C YYETOM HallpaBiIeHHOCTH (Tpoduist) oOpa3oBarenbHON
MIPOrPaMMBl;
®  TUIAHUpPYEMBIEC PE3yIbTAThl OOYUEHUS 110 KaXKI0W JUCIUTUTHHE (MOIYIII0) M MPAKTHKE - 3HAHUS,
YMEHHUSI, HABBIKU U (WJIH) OMBIT JEATEIbHOCTH, XapaKTepU3YIOIIHe 3Tarbl (POPMUPOBAHUS KOMITETEHIUI
1 o0ecreynBarolye JOCT)KEHUE MIIaHUPYEMbIX Pe3yIbTaTOB OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbl.

B Ka4yeCTBe MIPUIOKEHUS K OCHOBHOU XapaKTEPUCTHUKE o0Opa3oBaTenbHON
MPOrPaMMBbI PUBOAUTCA: TAOMUIIAa COOTBETCTBUS MEXIY XapaKTEpPUCTUKAMH JTAaloB  OCBOCHHS
KOMIICTEHIIN (3HAHUSAMH, YMEHHSIMH ¥ OIBITOM JEATEIbHOCTH BBITYCKHHUKA) W OJEMEHTaMHU
o0pa3zoBaTenbHON IPOrpaMMBl (Y4eOHBIMU AUCHUILIUHAMYU (MOAYJISIMU) U IPAKTUKAMHU ).

112 B yueOHOM TuIaHE YKa3bIBACTCS TMEPEYCHb JUCHUIUIMH (MOJyJei), MpPaKTHK,
aTTECTAllMOHHBIX HCIBITAHUN TOCYJAapCTBEHHON MTOTOBOM aTTecTalnu OOYYaroIIUXCs, IPYTUX BHUIOB
y4eOHOU NEeATebHOCTH (7anee BMECTE - BHIBI y4eOHOW NEATeTbHOCTH) C YKa3aHHEM HX o0bheMa B
3a4eTHBIX €IUHMIIAX, IOCJIEI0BAaTEIbHOCTH M pacHpeieseHus Mo mnepuojaMm oOyuyeHus. B yueOHom
MJIaHE BBIJIETSAETCS 00BeM pabOThl OOYYArOIIMXCS BO B3aMMOJICUCTBUH C TIperojiaBatresieM (manee -
KOHTakTHas paboTa oOywarommxcs ¢ TmpenojaBaTeneM) (MO BHIaM y4eOHBIX 3aHATUH) U
CaMOCTOATENbHON pabOoThl 0O0YJAIOIIMXCS B aKaJeMUYeCKUX Jacax. [y Kaa0i TUCIUTUTAHBI (MO TyJIs)
U MIPAKTUKH YKa3bIBaeTcsl opMa MPOMEXYTOUHOM aTTecTalli 00yJaronXCsl.

1.1.3 B xamenmapHoM y4eOHOM TrpaduKe YKa3pIBAIOTCS TEPHOJIBI OCYIICCTBICHUS BUIOB
y4eOHOM NesTeTbHOCTH U TIEPUO/IbI KAHUKY.

1.1.4  Pabouas mporpamma JUCIUTUTMHBI (MOIYJIs ) BKIIFOUAET B CeOS:

e  HaWMEHOBaHHE TUCIUIUIUHBI (MOAYIIS);
® TIepeueHb IUIAHUPYEMBIX PE3yJbTaTOB OO0YUYEHUS IO JUCITUIUIHHE (MOIYJ0), COOTHECEHHBIX C
TUTAHUPYEMBIMH Pe3yIbTaTaMi OCBOCHUS 00pa30BaTeIbHOMN MPOTPAMMBL;



e  yKa3aHME MecTa JAUCIUIUIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl;

e 00bEM JUCUMIUIMHBL (MOAYJS) B 3a4eTHBIX €OUMHMLAX C YKa3aHHEM KOJHYECTBa
aKaJIeMUYECKHUX 4YacoB, BBIIEIEHHBIX HA KOHTAKTHYIO paboTy 0oOydaromuxcs C npernogasaresneM (1o
BUJIaM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO padOTy 00yUaromuxcs;

®  CcoJepXaHuE JUCLUIUIMHBI (MOIYJIs), CTPYKTYPUPOBAHHOE IO TeMaM (pazjesiaM) ¢ YKa3aHueM
OTBEZICHHOI'0 HAa HUX KOJMYECTBA aKaJeMUYECKUX YaCOB U BUJIOB YUEOHBIX 3aHATUH;

® [epeueHb yUeOHO-METOINYECKOTO 00ECIeYeHHS sl CAMOCTOSTENIbHONU paboThl 00yYaromuXCs
0 AUCHUIUIUHE (MOAYJIIO);

e (OHJ OLEHOYHBIX CPEACTB JUIsl IPOBEACHUS NMPOMEXKYTOYHOH aTTeCTallud OOY4YarOUIMXCS I10
JTUCITUTLIMHE (MOYJIIO);

® [IepevYeHb OCHOBHOW M JIOTIOJIHUTENILHOW Y4eOHOH nHuTepaTyphl, HEOOXOAUMOM AJIsI OCBOCHHS
JTUCHUTUTUHBL (MOIYJS);

® TIEpeueHb PECYpPCOB HMH(POPMAIMOHHO-TEICKOMMYHHKAIMOHHON cetn "VHTepHer" (manee -
ceth "MHTEpHET"), HEOOXOAMMBIX JIJIsi OCBOSHUS TUCHIUTUIHHBI (MOIYIIS);

® [epedyeHb METOAUYECKOI0 U MPOrpaMMHOI0 00ecredeHus AUCHUIUIMHBI (MOLYJIs);

e qepedyeHb  HMHMOPMAIMOHHBIX  TEXHOJOIMH,  HCHOJB3YEMBIX  IPH  OCYLIECTBICHHH
0o0pa3oBaTeNpbHOIO Ipolecca M0 JAUCHUILUIMHE (MOIYJI0), BKJIIOYAs MEpedeHb I[POrpaMMHOI0
obecriedeHrss ¥ MHYOPMAITMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOIMMOCTH);

e ONUCaHME  MaTepUAIbHO-TEXHWYECKOH  0a3bl, HEOOXOAUMOH A OCYLIECTBICHMS
00pa3oBaTeNbHOIO poIecca 10 AUCLUILINHE (MOAYIIIO).

1.15 IIporpaMma npakTHKHU BKJIIOYAeT B ceOs:

®  yKa3zaHMe BHUJA MPAKTUKH, criocoba u popmsl (popm) ee mpoBeaeHHUS;

® [epeveHb IJIAHUPYEMBIX PE3yJIbTaTOB 00Y4EHUs MPU MPOXOKACHUN MPAKTUKU, COOTHECEHHBIX
C MJIAaHUPYEMBIMH pe3yJIbTaTaMU OCBOECHHUSI 00pa30BaTeIbHON IPOrPaMMBl;

®  yKa3aHHME MecTa MPAKTUKU B CTPYKType 00pa30oBaTeIbHON MPOrPaMMBbL;

e yKa3aHMe oObeMa INPAKTUKU B 3a4ETHBIX €AMHUIIAX U €€ MPOAODKUTEILHOCTH B HEAEIX 00
B aKaIEMUYECKHUX M ACTPOHOMHUYECKUX Yacax;

e  cojep)KaHME MTPAKTUKU;

e ykazaHue (OpM OTUYETHOCTH IO MPAKTHKE;

e (OHJ OIEHOYHBIX CPEJACTB ISl MPOBEACHUS MPOMEKYTOYHON aTTECTAlMH OOYYAIOIIMXCS IO
MPaKTHKE;

e mepedeHb yueOHOM muTeparypbl U pecypcoB cetu "MHTepHeT", He0OXO0AUMBIX ISl POBEACHUS
MPAKTUKH;

e TiepevyeHb HWH(POPMANMOHHBIX TEXHOJOTHH, WCIOIB3YeMbIX NpPHU MPOBEIACHUHM TPAKTHKH,
BKJIFOYasi MEpeYeHb NpPOrpaMMHOro oOecreueHHs: W MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEOOXOMMOCTH);

e  OMNuCaHHE MaTepHaAIbHO-TEXHUUECKON 0a3bl, HEOOXOUMOI [Tl MPOBEACHUS MPAKTHKH.

1.16  ®oHJ OLEHOYHBIX CPEJCTB JUISl MPOBEJCHUS TPOMEKYTOUHOM aTTeCTallui 00yJaroIuXcs
M0 TUCIHIUTHHE (MOYIIO) WIIH MTPAKTHKE, BXOSIINI B COCTaB COOTBETCTBYIOMIEH pabodeii mporpaMMel
JUCLUIUIMHBI (MOAYJIS) MIIM TIPOTPaMMBI IPAKTUKHU, BKIIOYAET B ceO:

e TiepeveHb KOMIICTEHIMHA C yKa3aHWEM OJTaloB HX (OPMHUPOBAHUS B TMPOIECCE OCBOCHHS
o0pa3oBaTeabHOM MPOTrPaMMBI;

e ONuCaHHE IMOKaszaresell W KPUTEPUEB OLIEHUBAHMS KOMIIETCHIMH Ha Pa3IMYHBIX dTamax uX
¢dbopMHpOBaHUS, ONMCAHUE IIKAT W MPOLEAYp OLEHUBAHMS I KaKJIOrO pe3ysbTara OoOydeHHs IO
JTUCHUILTMHE (MOAYIIO) WU MPAKTHKE;

® THUIOBbIE KOHTPOJbHbIE 3aJ]aHUS WJIM MHbIE MaTepHajbl, HEOOXOAUMBbIE JJISi OLEHKH 3HaHUM,
YMEHUH, HaBBIKOB M (WJIM) ONbITAa JEATEIBHOCTH, XapaKTePU3YIOUIMX HATanbl (OPMHUPOBAHUS
KOMIIETEHIIU B Mpoliecce 0OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMBl;

®  METOAMYECKHE MaTepHallbl, OINpPENEeNIONUe MPOLUEAYPbl OLEHMBAHUS 3HAHUM, yMEHU,
HaBBIKOB U (WJIM) OMBITA JESTETbHOCTH, XapaKTePU3YIOIIUX ATaIbl HOPMUPOBAHHS KOMIIETEHIIHH.
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ceOst:

® [iepeueHb KOMIETEHIUH, KOTOPBIMU JIOJKHBI OBJIIETh OOYYaIOIINECs B PE3YJIbTaTe OCBOCHUS
00pa3oBaTeNbHON IPOTrPAMMBI;

e OnuCaHME MOKa3aTesied U KPUTEPUEB OLICHWBAHUS KOMIIETEHLMH, a TAKXKE IIKaJI U MPOLEYp
OLICHUBAHUS;

® THUIOBbIE KOHTPOJIbHbIE 3aJaHMs WJIM HHbIE MaTepuajbl, HEOOXOAMMBIE JJS OLEHKH
pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPAMMBI;

®  METOJMYECKUE MaTepHualbl, ONPENCISIONINE MPOLEAYPhl OLICHUBAHUS PE3YJIbTaTOB OCBOECHMS
00pa3zoBaTeNbHON MPOTPAMMBI.

1.2 Hean (Muccusi) 00pa3oBaTeibHON NPOrpaMMbl

Muccust  obpaszoBarenbHOr  mporpammbl  11.04.04  DnekTpoHWKa W HAHOXJEKTPOHHKA,
MarucTepckas mnporpamma: MUKpO- W HAHODJIEKTPOHUKA (OCHOBHOM BHJI JACSITEIBHOCTH HAYYHO-
uccienosatenbckas) OOecneuuTh  00MIENPODECCHOHANBHYIO — MMOATOTOBKY — BBIMTYCKHHKOB  TIO:
aKTyaJIbHBIM HAIpPaBJICHUSAM (HU3UKM KOHJACHCHPOBAHHBIX cpel; (U3HWKE TOTYIMPOBOAHUKOB H
IUDIIEKTPUKOB; (PU3MKE HHU3KOPAa3MEpPHBIX CHUCTEM; JJIEMEHTHOH 0a3e MHUKpPODJIEKTPOHUKH U
HAHOMJICKTPOHUKH,  (PU3UKO-XMMHUYECKUM  OCHOBAaM  TEXHOJIOTMM  MHKPOIJICKTPOHHKH  H
HAHO3JICKTPOHUKHU; OMTOAIEKTPOHUKE; aKyCTOAIEKTPOHHUKE; MUKPOCEHCOPUKE; aKTyallbHBIM MpolaemMam
ONITHKH; Jla3epHOW (u3nKe; (POPMHUPOBAHUIO M HCCICIOBAHUIO METAMATEPUAIOB; KOMIBIOTEPHOMY
MOJIETTUPOBAHUIO, IPOEKTUPOBAHHUS, KOHCTPYUPOBAHUIO TIPUOOPOB M YCTPOICTB HAHOAIIEKTPOHUKH.

enu o6pa3oBaTeabHOM TporpaMMbl 0a3UPYIOTCS HA COBOKYITHOCTH 3HAHUN, YMEHHM, HABBIKOB U
METOJIMK, KOTOPBIMH JOJDKHBI 060nafath BeimyckHUKH OIl 11.04.04 mocne oOyueHus Wi uepes
HEKOTOPBIN MMPOMEKYTOK BPEMEHH IOCJIe 00yUeHUS.

Taxxe uenu OIT 11.04.04 cTposiTcst Ha MPUHIUIIE COOTBETCTBUSI MPOPECCHOHATBHBIX TPEOOBAHUN
OIl, mupodeccHoHATBHBIX CTAHIAPTOB IOJYIPOBOJAHHKOBOW OTPACId, KOTOPBIC YIOBICTBOPSIOT
npodeccuonanbHbIM TpeboBanusaM 6a30Bbix padoroaareneit (AO H3IIII ¢ OKb u AO HIIIT Boctok) no
BUay jaedarenbHocTd xapakTepHoil mis AO H3III ¢ OKb u AO HIIII Bocrok: Hay4HO-
HCCIeA0BaTeNbCKas eI TENbHOCTD.

1.3 Cpoxu ocBoeHHs1 00pa3oBaTeJbLHON NPOrPaMMBbI

OO0wveM mporpaMMbl MarucTpaTypbl cocrtaBisger 120 3adeTHBIX eaWHUI] (namee - 3.6.) BHE
3aBUCHMOCTH OT TIPUMEHSEMBIX O0Opa30BaTeNbHBIX  TEXHOJIOTHH, peamu3aldy  [POTPaMMBbI
MarucTpaTypsl 0 HHANBUAYAILHOMY Y4€OHOMY IUIaHY, B TOM YHCJIE YCKOPEHHOMY O0YYEHHIO.

Cpok momydeHus: oOpa3zoBaHMsA IO 00pazoBaTelIbHOM MporpamMme B O4YHOM (opme oO0ydeHus,
BKJTIOYAst KAHUKYJIBI, TIPEIOCTABIISIEMBIE MTOCIIE MTPOXO0XKICHHS TOCYJapCTBEHHONH HUTOTOBOM aTTECTaIUH,
BHE 3aBHCHMOCTH OT TNPHUMEHSEMBIX O00pa30BaTENBHBIX TEXHOJOrHH cocTaBisier 2 roaa. OObem
IIPOrpaMMbl MaruCTpaTyphbl, peain3yeMblil 3a OAMH y4eOHBIN ToJ], cocTaBisgeT He O6onee 60 3.e.

1.4 5s13bIk peasu3auuu 00pa3oBaTeIbHON MPOrPaAMMBbI
OOpaszoBarenbHas  JIEATENBHOCTh IO NPOTpaMMe  MarucTpaTrypbl — OCYLIECTBISETCS  Ha
roCyJ1IapCTBEHHOM sA3bIke Poccuiickoit denepanun.

1.5 HopmaTuBHas 6a3a

TpeGoBanust W ycCiOBUS pealn3allid OCHOBHOM 00pa30BaTENbHOM MPOrpamMMbl OMpPEeISIOTCS
@enepallbHBIM  TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHJAPTOM BBICIIETO OOpa30BaHMS IO
HanpasyieHUut0 1noArotoBku 11.04.04 DnexkTpoHuKa M HAHOZJIEKTPOHUKA, YTBEPKACHHBIM IPUKA30M
MunoOpnayku Poccuum ot 30.10.14 Nel407 (3apeructpupoBan Muntoctom Poccun 26.11.14,
peructpauvoHHbelii Ne34944), a taxke rocylapCTBEHHbIMH HOPMAaTHMBHBIMHM aKTaMHM U JIOKAJIbHBIMH
aKTaMu o0pa30BaTeIbHON OpraHU3aIuH.



1.6 OcoGenHocTH 00pa3oBaTeIbHOI MPOrPaMMBbI

[Ipu pazpabotke oOpazoBarenbHOl Tporpammbl 11.04.04 DnekTpoHWKAa W HAHOAJIEKTPOHHMKA
(Maructepckas nmporpamma: MUKpO- ¥ HaHODJIEKTPOHUKA) YUTEHBI TPEOOBAHUSI PETUOHATBLHOTO PHIHKA
TpyJa, COCTOSIHUE U TIEPCIIEKTUBBI Pa3BUTHSI MOTYIPOBOJHUKOBON OTPACIIH.

Komnerennuu, mnpuoOperaeMble  BBITYCKHUKAMU,

chOpMyIHpPOBaHBl TAaKKE C Y4ETOM

npodeccuoHaibHoro  crangapra: «40.058  MHxeHep-TEeXHOJOT IO MPOM3BOACTBY  HM3JCIHI
MUKPOIEKTpOHUKH» U «40.006 HWHxeHep-TeXHOIOr B OOJAaCTH MPOM3BOJCTBA HAHOPAa3MEPHBIX
HOJYIIPOBOJIHUKOBBIX IPUOOPOB U HMHTErpayibHbIX cxem». CoOTBETCTBUE IPO(ECCHOHAIBHBIX
komnereHimii @I'OC BO TpyaoBeiM ¢GyHKIMAM, CcHOpPMYIUPOBAHHBIM B MNPOGECCHOHATHLHOM

cTaHaapTe, mpuBeaeHo B Tabmume 1.6.1.

Tabmuma 1.6.1

[Ipodeccuonanpasie komnereruu ®I'OC BO B
COOTBETCTBHH C MpodriieM 00pa30oBaTeILHOM MPOTrPAMMEBI

TpynoBsie pyHKIMU U
KBaJTM(PUKAIIMOHHBIE TPeOOBaHNS,

chopMyITHPOBaHHBIC B
poecCHOHATLHOM CTaHIapTe U/WUITH 10
IPEIOKEHUIO paboToaaTeei

— ToroBHOCTH QopMynmupoBaTh UMM U  3aJa4d
HAayYHBIX  HCCJIEJJOBAaHUH B  COOTBETCTBUU  C
TCHJICHUMSIMH W TIEPCIEKTHBAMHU  pa3BUTHUSA
QJIEKTPOHUKM W HAHODJIEKTPOHUKH, a TaKKe
CMEXHBIX  oOnacTeldi  HaykKu H  TEXHHKH,
CIIOCOOHOCTHIO 000CHOBaHHO BBIOMpATH
TEOPETHYECKHE M HKCIEPUMEHTAIbHBIE METOIbl U
cpeacrtsa pemeHus cpopmynupoBanHbix 3agad (ITK-
1).

— CnocobHocThb pa3palaTbiBaTh s PeKTUBHBIE
ITOPUTMBI peIIeHUs] CPOPMYITHPOBAHHBIX 3a7ad C
UCIIOJIb30BaHUEM COBPEMEHHBIX SI3BIKOB
IPOTPaMMHUPOBAHUS u obecrieynBaThb ux
nporpamMmuyo peanuzanuio (ITK-2);

— T'oTOBHOCTH OCBaWBaTh MPUHIHUIIBI IJIAHUPOBAHUS U
METOBI aBTOMATH3AlMU SKCIIEPUMEHTa Ha OCHOBE
MH(POPMAIIMOHHO-U3MEPHUTEIBHBIX KOMILUIEKCOB Kak
Cpe/CTBa MOBBIIICHUS! TOYHOCTH U CHIDKEHHSI 3aTpaT
Ha ero TpOBEACHHE, OBIAJEBATh HAaBBIKAMHU
u3Mepenuii B peaibHoM Bpemenu (I1K-3);

— CnocoGHOCTP K OpraHu3alud U NPOBEICHUIO

3KCHepI/IMeHTaHBHHX I/ICCJ'IeI[OBaHI/Iﬁ C
HpI/IMeHeHI/IeM COBpeMeHHBIX CpeJICTB U METOIOB
(TTIK-4);

— CrocobHoCTE enaTh Hay49HO-00OCHOBaHHBIC
BBIBOJBI TI0  pE3y/lbTaTaM TEOPETHYECKUX U
HKCIEPUMEHTATBHBIX UCCIIEI0BaHMIH, JlaBaTh
PEKOMEHIAINU 110 COBEPIICHCTBOBAHUIO YCTPOWCTB
U CHUCTEM, TOTOBUTh HAay4YHbIE MyOIMKALIUU U 3asIBKU
Ha n3zooperenus (I1K-5);

— TOTOBHOCTHIO y4acTBOBaTh B MPOBEIECHUHM TEXHUKO-
HKOHOMHYECKOT0 ¥ (DYHKIIMOHAIEHO-CTOUMOCTHOI'O
aHaJin3a PHIHOYHON 3(PPEKTUBHOCTU CO3/1aBAEMOI0
npoaykrta (ITK-17);

O0600menHbIe TPY/I0BbIe QYHKIIUM:

1. Opranuzauus u KOHTPOJIb
TEXHOJIOTUYECKOTO TPOIecca BBITyCKa
U3JIeNuid MUKpOAIEKTPOHUKH. (40.058).
2. Pa3paboTka, BHEApPEHHE HOBBIX M
BbIpabOTKa pEeKOMeH1alui o
KOPPEKTHPOBKE CYIIECTBYIOIINX
TEXHOJOTMYECKHUX MPOLIECCOB BBIMYCKa
u31enuii MUKpOATeKTpoHUKH. (40.058).
3. PaspaboTka W BHeIpEeHHWE HOBBIX
TEXHOJIOTUIECKUX MPOIIECCOB "
nporpamm BBIITYCKa u3Jenui
MHUKpO3JIeKTpOHUKH. (40.058).

4. Oo0ecnieuenne (GYHKIHOHUPOBAHUS
HAHOAJIEKTPOHHOTO  TPOM3BOJCTBA B
COOTBETCTBUM  C  TEXHOJOTHYECKOH

JOKyMEHTAUEN. [Tognepxka u
yIIydllIeHHE CYILLECTBYIOIINX
TEXHOJIOTHYECKHUX MIPOLIECCOB u
HEOOXOJIUMBIX PEXKHUMOB IPOU3BOACTBA
BBIITYCKaEMOH Opra"u3anuen
npoaykiuu. (40.006).

3. Pa3pabotka u BHEJIpEHUE
COBPEMEHHBIX TEXHOJIOTHYECKUX
IPOLIECCOB, OCBOEHHE HOBOI'O
obopymoBaHUs, TEXHOJIOTHYECKOM
OCHACTKH, HEOOXOIMMBIX  PEKHUMOB
MPOU3BOACTBA Ha BBITTYCKAEMYIO

opranmzaiueit npoaykiuio. (40.006).

6. PaspaboTka mnporpaMM BHEApPEHUs
HOBOM TEXHHKM M TEXHOJIOTHM 10
cBoeMy  HampamieHuio.  Pa3paboTka

TEXHOJOTHYECKHX MapIIpyTOB
H3TOTOBJICHUS HAHOAJIEKTPOHHBIX
n3aenuid.(40.006).




[Ipu  peanu3anmm  oOpa3oBaTENbHOW  IPOrpaMMbl  MPEIYCMOTPEHO  CONPOBOXKICHHE
o0yJaromuxcs aKaJeMHYeCKUM KOHCYJIBTAaHTOM, OKa3bIBAIOIIUM COJIeiicTBHE B (OPMUPOBAHUU
UHJMBUIYAIBHBIX ~ 00pa30BaTENbHBIX  TPACKTOPHH, BbIOOpe  AMCHUIUIMH,  OO0ECIeYHBAIOLINX
npo¢eCCHOHATTLHOE PAa3BUTHE CTYCHTA.

1.7  BocTpe6G0BaHHOCTH BBIIIYCKHUKOB

Bremyckauku — 00pa3oBaTeNbHOM  MPOrpaMMbl  BOCTPEOOBAHBI  OTKPBITHIM  aKI[MOHEPHBIM
obmectBoM HoBocuOupckuid 3aBOJl MOIYNPOBOJHHKOBBIX MPUOOPOB C OCOOBIM KOHCTPYKTOPCKHUM
oropo (AO H3III ¢ OKB) u OTKPBITHIM aKIMOHEPHBIM OOIECTBOM HAYYHO-TIPOU3BOJICTBEHHBIM
npeanpustueM Boctok (AO HIIII BocTok), KOTOpbIE BBICTYNAIOT OCHOBHBIM IOTpPEOUTENEM
BBIITYCKHUKOB, 00ydJaromuxcs 1mo HampasiieHuto 11.04.04. JlanHble npeanpusTus BXOIAT B MEPEUCHbD,
BKJIIOUEHHBIX B CBOJHBIM peecTp opraHusanuii oOOpOHHO-TpoMbIUIEHHOTO Komiuiekca (IIpukas
MuHucTepcTBa MPOMBIIIIICHHOCTH U TOProBiu Poccuiickoit @enepanuu No.137 ot 5 deBpans 2013 1.)

[Tonroroska o HampasieHuio 11.04.04 «DnexkTpoHHKa ¥ HAHOAJIEKTPOHHUKAY BeJeTCs Kadeapoit
[TonynpoBOIHUKOBBIX MPUOOPOB U  MuKpodnekTpoHukn HITY coBMecTHO ¢ mpeanpusTUIMU
AJIEKTPOHHON MPOMBIIIIIEHHOCTH T. HOBOCHOMpPCKa Ha OCHOBAaHHUH JIOTOBOPOB.

B pamkax »3THX [OroBOpOB MArWCTPaHThl HaIlPaBJICHUSA 11.04.04 «DOnekTpoHuka u
HAHO3JICKTPOHUKA» BBIMOJIHSAIOT MArUCTEPCKUE AUCCEPTALMU HA pealbHble HAYyYHO-UCCIEI0BATEIbCKIE
TeMBI, cBA3aHHbIe ¢ npobaemamu, pemaembie AO H3IIIT ¢ OKb u AO HIIIT Boctok.

TpynoycTpoiicTBO BBITYCKHUKOB oOcyllecTBiseTcs: npeumyniectseHHo B AO H3IIII ¢
OKb u AO HIIII BocTok Ha AOMKHOCTH WH)XXEHEPHOTO COCTaBa, JIMOO B BHUJE IOCTYIUICHHUS B
acniupanTypy. OcTajabHbIE BBITYCKHUKH TPYIOYCTpPauMBaIOTCS JUOO HA MPEANPUITHSIX U KOMITAHUSIX
MUKpOd3JIeKTpoHHOTO Tpoduns r. HoBocubupcka u Poccuiickoit @enepaumu, nud0 MPOIOIKAIOT
poeCCHOHATIBHYIO Kapbepy 3a pyOexoM.

2. KBaJ’[I/I(l)I/IKaIII/IOHHaH XapaKTEepUuCTHKA BbIIMTYCKHUKA

2.1 Obsacte  npogecCHOHAIBHONH  1eATEeJbHOCTH BBIITYCKHHKOB, OCBOMBIINX
00pa3zoBaTeNbHYIO MPOrpaMMy, BKIIIOYAET: COBOKYIHOCTbh CPEACTB, CIOCOOOB U METO/I0B YeJIOBEUECKON
NEATEIbHOCTH, HAIpPABICHHOW HAa  TEOPETHYECKOE M DKCIIEPUMEHTAJIBbHOE  HUCCIEIOBAHME,
MaTeMaTU4eCKOe U KOMIIBIOTEPHOE MOJEIUPOBAHUE, IPOCKTUPOBAHUE, KOHCTPYUPOBAHUE, TEXHOJIOTHIO
IIPOU3BO/ICTBA, MaTepuaioB, KOMIIOHEHTOB, 3JIEKTPOHHBIX IPUOOPOB, YCTPOWCTB, YCTAHOBOK
BAKYyMHOM, IIJIa3MEHHOM,

TBEPJAOTEIBHOW, MHMKPOBOJIHOBOM, ONTHUYECKOW, MHKpPO- MW  HAHOYIEKTPOHHMKM  Pa3JIMYHOTO
(YHKIMOHATIBHOTO HA3HAYECHHUS.

2.2 O0bekTamMu npoGecCHOHATBHOI IeATeJbHOCTH BBIIYCKHUKOB 00pa3oBaTeNbHON
MIPOrpaMMbl SIBIISIIOTCA: MaTepuaibl, KOMIIOHEHTHI, JIEKTPOHHbIE NMPUOOPHI, YCTPOMCTBA, YCTaHOBKH,
METOJIbl MX MCCIEAOBAHNS, NPOEKTUPOBAHUS M KOHCTPYHPOBAHMSI, TEXHOJIIOIMUYECKUE IPOLIECCHI
IIPOU3BOJICTBA, AMArHOCTMYECKOE M TEXHOJIOIMYecKoe O00OpylOoBaHME, MaTeMAaTU4YEeCKHE MOJAEIH,
AJITOPUTMBI pEIIEHUs] THIOBBIX 33J]a4, COBPEMEHHOE MPOrpaMMHOE U MH(POpMAIIMOHHOE oOecreyeHue
MIPOLIECCOB MOJAEIMPOBAHUS U TPOEKTUPOBAHUS U3JIEIUH FIEKTPOHUKU M HAHOJIEKTPOHUKH.

2.3 OcCHOBHBIM BHI0OM TTPO(EeCCHOHATBEHON JEATEIEHOCTH, K KOTOPOW TOTOBHUTCS BBIITYCKHUK
00pa3oBaTeNbHON IPOTPAMMBI, SBIISIETCS: HAYUHO-UCC1E008aAMENbCKAA.

2.4  OOyuvarouuiics TOTOBUTCA K pEIICHUIO CIEAYIOUIMX HNpo(ecCHOHAIBHBIX 3aja4y B
COOTBETCTBUM C HaIIPaBJICHHOCTHIO (MpoduiieM) oOpa3oBaTeNbHOI MPOrpaMMbl U OCHOBHBIM BHJIOM
npo¢ecCHOHATLHOM IeATENFHOCTH (Hay4HO-HCCIe10BaTeNbCKast):

- pa3paboTka pabouMx IJIAHOB U MPOrPaMM MPOBEACHUS HAYYHBIX UCCIIEIOBAaHUN U TEXHUYECKUX
pa3paboTOK, MOJTOTOBKA OTJAENIBHBIX 3a/1aHUH I UCTIOIHUTEIIEH;



i cbop, o0paboTKa, aHanNM3 M CUCTEMAaTH3alMs HAYYHO-TEXHHUYECKOW HHpOpMalUU 1O TeMe
WCCIIeIOBaHMsI, BEIOOP METOIMK U CPEJICTB PEIICHUS 3a/1a4H;

- pa3paboTKa METOJUKM W TPOBEJACHHWE HWCCIEJOBAaHUN W W3MEPEHHMH [apaMeTpoB U
XapaKTEPUCTHK U3JICIIUN SJICKTPOHHON TEXHUKH, aHAJIU3 UX PE3YyJIbTATOB;

- UCTIONIb30BaHNEe (Qu3ndeckux 3P(PEeKTOB MpU pa3padOTKE HOBBIX METOJOB HCCICIOBAaHUN U
W3TOTOBIICHMH MAaKETOB U3MEPUTEIBHBIX CHCTEM;

- pa3paboTka (QHU3MYECKUX M MATEeMAaTUYECKUX MOJeNel, KOMIIBIOTEPHOE MOCITUPOBaHHE
UCCIIEYeMbIX ~ (PU3UYECKUX TIPOILECCOB, MPHUOOPOB, CXEM H YCTPOWCTB, OTHOCSAIIMXCS K
npodeccuoHanbHOM cdepe;

- MOJIrOTOBKA HAYYHO-TEXHUYECKHX OTYETOB, 0030pOB, pedeparoB, MyOIMKALUi 110 pe3yabTaTamMm
BBITTOJIHEHHBIX MCCIIE0BAaHUH, MOATOTOBKA U MPEICTABICHUE JOKJIAJI0B Ha HayuyHble KOHPEPEHIINU U
CEMUHAPBI;

- ¢dukcanus u 3anmTa 00bEKTOB MHTEIUICKTYaTbHOW COOCTBEHHOCTH.

2.5 [lnanupyemMble pe3yabTaThbl OCBOECHHSI 00Pa30BaTeIbLHOI NMPOrpaMMbl (KOMIIETEHIMHT).
B pesynbrare ocBoeHHs O00pa3oBaTeNbHOW MPOrPaMMbl Yy BBINYCKHUKA JOJDKHBI  OBITh
chOpMHUPOBAHEI clieAyromre KomneTeHnuu (Tadmuma 2.5.1).

Tabmuua 2.5.1

Koapl ‘ Komnerenuuu, 3HaHusi/ yMeHUs1
Oobwexynomypuovie komnemenyuu (OK)
OK.1 CIOCOOHOCTH MCIOJIb30BATh HHOCTPAHHBII SI3bIK B pogecCHOHAILHOII cdepe

31 | 3HATH TCPMUHOJIOTUTIO HpO(bGCCHOH@.J'IBHOfI C(bepbl JACATCIIbHOCTH HA NHOCTPAHHOM S3BIKC

32 | 3HaTh TEPMHHOJIOTHIO B 00JIACTH JIEKTPOHUKHU HA PYCCKOM M MHOCTPAHHOM SI3bIKE

33 | HIHOCTPAHHBIN SI3BIK JUIsI CBOOOAHOTO OOIICHUS

34 | 0COOEHHOCTH AEI0BOr0 OOLIEHHUS] C MHOCTPAHHBIMU KOJUIEraMH

yl | ymeTh uuTath U pedeprupoBaTh JUTEPATYPy Ha HHOCTPAHHOM SI3BIKE

y2 | Bl1ageTh HaBbIKaMU NepeBo/ia MH(POPMAIMOHHBIX MaTEPUAJIOB HA HHOCTPAHHOM SI3bIKE B
00J1aCTH NEKTPOHUKHU

y3 AHAJIM3UPOBATH pCYb NHOCTPAHHOI'O KOJIJICTU

y4 | yMETb UCIIOJIb30BaTh 3HAHUS SI3bIKA JUIsl MPO(PECCUOHAIBHOIO MEXIYHAPOIHOTO OOIIEHUS U
B HAy4YHO-UCCJIEA0BATEIbCKOMN NEATEIIBHOCTH

y5 YMETb IMIOHUMAThb CIICHUAIM3UPOBAHHBIC HCTOYHHUKHN I/IH(l)OpMaIII/II/I B o0JIacTH SJICKTPOHUKHU
Ha PYCCKOM W MHOCTPAHHOM S3BbIKC

y6 | OCYIIECTBIIATH ACIOBYIO MEPEMUCKY KaK HAa PYCCKOM, TaK U HA UHOCTPAHHOM SI3bIKE

y7 IMPOBOANTDH Hy6J'II/I‘-IHy}O MPE3CHTAINIO PC3YJILTATOB HpOCI)eCCHOHaHLHOﬁ ACATCIIBHOCTHU

OK.2 CIOCOOHOCTH HCIOJIB30BATH HA MPAKTHKE YMEHHUS U HABBIKH B OPTraHU3aliu
HCCIIeI0BATEIBCKHX H MPOEKTHBIX PadoT, B YNPaBJIeHHH KOLUIEKTHBOM

31 | 3HATHh OCHOBHBIC ATAIlbI IJIAHWUPOBAHUSA U YIIPABJICHUA NTPCANPUATUCM

32 | MHTETpAJIbHBIC SKOHOMUYECKHE TTOKa3aTeH Y(PPEKTUBHOCTH MPOEKTOB

33 | OCHOBHEBIE HOPMBEI U ITOJIOKCHU A 300POBOTI'O 06p333 JKHN3HHU

34 | OoTpaciieByI0 HApPaBJICHHOCTh MPABOBBIX HOPM, B TOM YHUCJIE C YIETOM COOCTBEHHOMN
po(hecCHOHANBLHOM e TENIbHOCTH

35 | 3HaTh ATAIbI )KU3HEHHOTO [IMKJIA TPOU3BOIMMOMN MPOTYKIINU

36 | yMeeT BbICTpanBaTh NapTHEPCKUE OTHOLICHUS B COLIMAIbHO-TPYI0BOM cepe, paboTaTh B
KOMaH/ie

37 | ymeeT hopMUpOBaTh pabOTOCTIOCOOHYIO KOMAaHY JUTsl peau3aiuu mpodhecCuoHaTIbHbIX
dbyHKIMI 1 co31aBaTh 3)pPEKTUBHYIO KOMMYHUKAIIMOHHYIO CUCTEMY

38 | pa3pabaThIBaTh OpraHU3ANMOHHO-YIPABICHYECKYIO MOJIECTh ACITEIHbHOCTH MPEANPHUATHS Ha
OCHOBE TE€XHOJIOTUU OM3HEC-TIPOLIECCOB

yl KOHCTPYKTUBHO OTHOCHUTECH K BHEITHEHN OLCHKE NCATCIIbHOCTH




y2 | MOXKET OCYIIECTBIIATh Peau3alliio HOPMAaTUBHO-TIPABOBBIX aKTOB B cepe
po(heCcCHOHANLHOM e TEeNIbHOCTH
y3 | oneHuTh 3 PEeKTUBHOCTH HHHOBAIIMIA
y4 | [lpuBuBaTH HOPMBI ¥ PEKOMEHJAIMH 310POBOT0 00pas3a KU3HU
y5 | yMETb OTCIIEKUBATH MIPOXOKACHUE U3ICIHSI 10 3TAraM >KU3HEHHOTO [IUKJIa MPOU3BOAUMOMN
IPOAYKIMH
y6 | OCyIIECTBIATh HHHOBAIIMOHHOE MPOSKTUPOBAHUE
y7 | ymeTh paboTaTh B €IMHOM MH(POPMALMOHHOM IIPOCTPAHCTBE TUNIAHUPOBAHUS U YIPABJICHUS
pepUsITHEM
y8 | pa3pabarhIBaTh CUCTEMY YIPaBICHUS IPOEKTOM, POPMHUPOBATH OIOIKET MPOCKTA,
OCYIIECTBJISITh OPraHU3ALIMIOHHOE TPOEKTUPOBAHHE
OK.3 TOTOBHOCTh K AKTUBHOMY O0ILIIEHHUIO € KOJUIETaMH B HAYYHOM, IPOU3BOJACTBEHHOM U
COIMAIbHO-001IeCTBEHHOI chepax AeATeJbHOCTH
31 | OCHOBHBIE MOJIOKEHHSI TYMaHUCTUYECKOW U HAYYHOU ITHKHU
yl | B1ageTh HaBbIKAMHU Pa3BUTHUS CBOETO UHTEUIEKTYaJIbHOTO U OOILEKYIbTYPHOI'O YPOBHS B
00J1aCTH ANEKTPOHUKHU
y2 | ynotpebmusth punocodckne KaTeropun U NOHSATHS
OK .4 CIIOCOOHOCTH AIANITHPOBATHCH K M3MEHAKIIUMCS YCJI0BHUSAM, NePeOlleHNBATH
HAKOIUICHHBI ONBIT, AHAJIM3MPOBATH CBOM BO3MOKHOCTH
31 | 3HaTh OCHOBHBIE METOJIOJIOTMYECKHE KOHIENIINH COBPEMEHHOMN HAYKU
32 | 3HaTh OCHOBHBIE METOJIbl HAYYHOT'O TTO3HAHHUS
33 | npuHUMATh YPPEKTHUBHBIC YIIPABICHYECKUE PEIICHNS B YCIOBUSIX HEOIPEIEIIEHHOCTH,
JKCTpPEeMalIbHBIX CUTYaIluH, OCTPON KOHKYPEHTHOU OOpBOBI, Aeduinra pecypcos,
HETUTIATe)KECTIOCOOHOCTH MPEIIPUSTHIA
34 | 3HaTh CUCTEMHYIO NEPUOIN3ANUIO UCTOPUU HAYKU U TEXHUKU
35 | 3HaTh COBPEMEHHYIO HAYYHYIO KapTUHY MUpa
yl | uneHTHGUIMPOBATH PUCKH
y2 | pa3pabaTbIBaTh NporpaMmy yrpaBJieHHs] pUCKaMU
Obwenpogheccuonanvrvie komnemenyuu (OIIK)
OIIK.1 | cmocoOHOCTH MOHUMATH OCHOBHBIE NP00JIeMbI B CBOEH NpeIMeTHOH 00J1acTH,
BbIOHPATH METO/IbI U CPEICTBA X pellleHus!
3] | yMeTh OLlEeHMBaTh MHBECTHUIIMOHHYIO NIPUBJIEKATEIBHOCTD IIPOEKTA C YUETOM CTaJAUH €TI0
peaM3aly ¥ TUIa HHBECTOpa
32 | 3HaTh METO/IbI MOMCKA MH(OPMAIIUH 110 UCTOPUH HAYKU U TEXHUKH B 00JaCTH 3JIEKTPOHUKH
Y TI0 COBPEMEHHOMY €€ COCTOSIHHIO
33 | 3HaTh TEXHOJIOTHYECKHE OCOOCHHOCTH M3TOTOBJICHHS HHTETPATIBHBIX TOIYIPOBOIHUKOBBIX
PEe3UCTOPOB, CYOMUKPOHHBIX 1 HAHOMUKPOHHBIX TPaH3UCTOPOB, UCIOIb3YEMbIX B
coBpemeHHbIX CbUC u YBUC
34 | 3HaTh OCHOBHBIE MPOOJIEMBI COBPEMEHHOM JEKTPOHUKH U HAHOAJIEKTPOHUKHU
35 | METOJIbl CUHTE3a U UCCIIEJOBAHMSI MOJAEITIEN
yl | 3HaTh METOIONOTHIO pa3pabOTKU MPOEKTOB U MPOrpaMM, B TOM YHCJIe TOCTPOSHUS,
peopraHu3alny, peCTPYKTYpHU3aIMN U PEMHKUHUPHUHTA OH3HEC-TIPOIIECCOB
y2 | aJIeKBaTHO CTaBHUTb 33Jjaul MCCIIEIOBAHUS M ONTUMHU3ALUH CIOKHBIX 00BEKTOB HAa OCHOBE
METOJI0OB MaTEMaTUYECKOT0 MOJIEIMPOBAHHUS
y3 | BIageTh METO/IaMHU pacueTa MapaMeTPOB U OCHOBHBIX XapaKTEPUCTUK MOJIETIEH,
HCIIOJIb3YEMBIX B PEAMETHON 001acTu
y4 | OCYILIECTBIIATH OLIEHKY BO3MOXKHOCTEH N 000CHOBAaHHBIN BBIOOP THIIA CPENICTBA
0TOOpaxkeH!s1 THPOPMAIIK B COOTBETCTBUHU C pelIaeMbIMU 3aJjauaMu
y5 | yMeTh BBIOMpaTh METOBI M CPEJCTBA PELICHHsI TPOOIIEM IEKTPOHUKN M HAHOIIEKTPOHUKHU
y6 | BIageTh NpakTUYECKUMH HaBbIKaMU pabOTHI C MPOrpaMMHBIMU TAKETaMU MaT€MaTHYECKOTO
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y7 | yMeTh HaXOJUTh U AHATU3UPOBATH HHPOPMALIUIO 10 KICTOPUU U COBPEMEHHOMY COCTOSHUIO
HAYKU ¥ TEXHUKH B 00JIACTH JIEKTPOHUKU
y8 | IpUMEHATh METO/Ibl aHaIM3a U 00PAOOTKU HKCIIEPUMEHTAIBHBIX JaHHBIX, CHCTEMaTU3alluu
HAYYHO-TEXHUYECKON MH(OopMaIiu
y9 | ocymecTBIATh GOPMATU3ALMIO U AITOPUTMU3ALMIO (PYHKIIMOHUPOBAHUSI UCCIIEAYEMOM
CUCTEMBI
OIIK.2 | crocoOHOCTH HCIOJIB30BATH Pe3yJbTAThl 0CBOCHUSA IUCIHUILINH NPOrPaMMBbI
MArHCTPaTyphl
31 | yMeTb OpraHn30BbIBATh IPOEKTHYIO paboTy, pa3pabaTbiBaTh U KOHTPOJIMPOBATH PECYPCO-
BPEMEHHBIE IPOEKTHBIE IOKA3aTENN
32 | TEXHOJIOIMYECKHE HOPMbI IPOEKTUPOBAHUS 3JIEKTPOHHOM KOMIIOHEHTHOM 0a3bl
33 | 3HaTh OCHOBHBIE (PYH/IaMEHTAJIbHbIE 3aKOHBI, UCIIOJIb3yeMble B CBOEH NPO(ecCHOHANBHOM
JIESITEIbBHOCTH
34 | 3HaTh OCHOBHBIE 3TaIlbl OPraHU3aLMH HayYHO-HCCIIEe10BaTeNbCKON paboThl B CBOEH
poeCCHOHAIBHON JESATEIHHOCTH
yl | yMeTh opranu30BaTh CBOM Hay4HbIE€ UCCIIEIOBAaHMS B PAMKax OOILEro Hay4yHo-
MCCJIEIOBATEIBCKOTO IPOEKTA
y2 | yMETb BBIYUCIIATH OCHOBHBIE ITapaMETPhl COBPEMEHHBIX ITOJIYIIPOBOJIHUKOBBIX
MHTETPAJIbHBIX PE3UCTOPOB U TPAH3UCTOPOB.
y3 | yMETh IPEACTABIATh HOBBIE UJIEU B HAYYHOM KOJUIEKTHBE
y4 | amanTupoBaTh TOIOJIOTHIO 3IEMEHTAa KOMIIOHEHTHOM 0a3bl 3JIEKTPOHUKH 1101
TE€XHOJIOTMYECKHE HOPMBI
y5 | yMETb IPUMEHATH OCHOBHBIE YPAaBHEHUS I MOJIETUPOBAHUS, IPOCKTUPOBAHUS U
KOHCTPYMPOBAHUS U3JEIINN U YCTPONCTB DJIEKTPOHUKHU M HAHORJIEKTPOHUKH
y6 | HOHUMATb CyTh MOJEIUPYEMBIX IPPEKTOB HAa OCHOBE rpapuyecKoro NpeaAcTaBiICHUs
UH(OPMALINK; TIPEICTABIATh PE3YJIbTAThl PEIICHUS 33134, OIMCaHUE PacyETHO-
rpaduueckoro 3aganus B yiooHoi ¢dopme
OIIK.3 | cnocoOHOCTH 1eMOHCTPHPOBATH HABBIKH Pa0d0ThI B KOJLJIEKTHBE, I0POKIATh HOBbIE
HaeH (KpeaTuBHOCTh
31 | 3HaTh NPUHLMIIBI, METO/IbI, HHCTPYMEHThI KOMaHA000pa30BaHUs M TEXHOJIOTUHU pabOThI B
KOMaHz1e
32 | OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUECKOI0 IIPOIEcCca B HAYKE M TEXHHUKE, ITaIlbl
UCTOPUYECKOTO Pa3BUTHUS B 00JIACTH JIEKTPOHUKHU, MECTO M 3HAYCHHE HIIEKTPOHHUKH B
COBPEMEHHOM MHpE
33 | mepenoBOii 0OTEUECTBEHHBIN U 3apyOeKHBIN HAyUHBIN OMBIT B IpodeccuoHanbHOM chepe
JIESITEIbHOCTH
yl | npeasarate HOBble 00J1aCTH HAYYHBIX MCCIIEJOBAHUMN U Pa3pabOTOK, HOBbIE METOJIOTHUECKUE
MOIXObI K PEHICHUIO 33/1a4 B TPOPECCHOHAIBHON chepe AeITEIHHOCTH
OIIK.4 | cnocoOHOCTH CAMOCTOSITEIbHO NIPHOOPETATh U UCII0JIB30BATH B IPAKTHYECKOH
NAeATeIbHOCTH HOBbIC 3HAHMS U YMEHHs B CBOCH IpeIMeTHOH 00/1aCTH
31 | TeHAEHLIMN U EPCIEKTUBbI PA3BUTUS SJIEKTPOHUKU U HAHOAJIEKTPOHHUKH, a TAKKE CMEKHBIX
o0acTeil HayKH U TEXHUKHU
32 | (pu3HUECKYI0, XUMUKO-(DU3HUECKYIO M TEXHOJIOTUYECKYIO CYIIIHOCTh MPOIIECCOB,
IIPOTEKAIOIIUX ITPH U3TOTOBJIEHUU MUKPOCUCTEM; IPOU3BOACTBEHHYIO TUTUEHY: YUCTOTY
MarepuasioB 1 nomenienuii; ECT/l n e€ npumenenne
33 | OCHOBHBIE HANPABJICHMSI PA3BUTHUSI MUKPO- U HAHODJIEKTPOHUKH; OCHOBHBIE THUIIBI
KBaHTOBOPA3MEPHBIX HAHOCTPYKTYP (KBAHTOBBIE TOUKH, SIMbI, IPOBOJIOKH, CBEPXPEIIETKH ),
0COOEHHOCTH X 3JIEKTPOHHOTO CHEKTpa M 3 (EKThl pa3MEPHOro KBAHTOBAHUS
34 | METOJIOTHYECKHE OCHOBBI M IPUHILUIIBI COBPEMEHHOMN HAYKH
35 | IpUMEHEHHE CUCTEM HU3KOM pa3MEPHOCTU B COBPEMEHHOM 3IEKTPOHUKE
yl | roToBUTH MeTO0rHYecKOe 000CHOBAaHNE HAYYHOT'O MCCIIEIOBAHMS U TEXHUUECKOMN
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pa3pabOTKH B 00JIACTH ANEKTPOHUKHU

y2 | IpOBOJUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE MMPOESKTUPOBAHIE KOMIIOHEHTOB
MHUKPOCHCTEMHOM TEXHUKH, MHTEJUIEKTYaJIbHBIX MUKPOCHCTEM, CEHCOPOB U aKTI0ATOPOB

y3 | ymeTh pa3pabarbiBaTh GU3NYECKUE M MATEMATHICCKIE MOICIU TPUOOPOB M YCTPOMCTB
SJIEKTPOHUKU U HAHOAJIEKTPOHUKHU

y4 | HaBBIKAMU METOJIOTHYECKOTO aHAIN3a HAYYHOTO MCCIETOBAHUS M €T0 PE3yJIbTaTOB

y5 | IpUMEHSTH MOTY4YSHHbIE 3HAHUS 17151 O0BsICHEHHSI pabOThl U IPOEKTUPOBAHUS TPUOOPOB
HAHORJICKTPOHHUKH, UCIOIB3YIOUINX KBAHTOBO-pa3MepHbIC AP PEKTHI

y6 | IpOrHO3UPOBATH U3MEHEHUE CBOWCTB O0BEKTOB MPY U3MEHEHUHU BHEIIHUX YCIOBHUM WU
BO3JICHCTBUI

y7 | CTpOUTH MaTeMaTHYECKUE MOJIEIIH pacyeTa apaMeTpoB CUCTEM HU3KOH pa3MepHOCTH;
OCYIIECTBIISATH BEIOOP 3HAYEHUI HEOOXOAUMBIX MTaPAMETPOB ISl KOHKPETHBIX THUIIOB
00BEKTOB; BBINOJIHATH AHAJIN3 OCHOBHBIX XapaKTEPUCTHK 3TUX CUCTEM

y8 | OCyLIECTBIATH CTPYKTYPHOE MPECTABICHUE U MOBEJICHUECKOE MOJICIUPOBAHHE
AJIEKTPOHHBIX IPHOOPOB

OIIK.S | rotoBHOCTH 0OPMIISATH, IPEACTABJIATD, IOKJIAABIBATD U APTYMEHTHPOBAHHO

3alIMIIATH Pe3YJabTaThl BbINOJHEHHOI padoThl

31 | mpaBusa opopmIIeHUS U TPEJCTABICHUS PE3YIbTATOB CBOCH MpodeccuoHaANbHON
JIeSITeITbHOCTH

yl | rpaMOTHO M3Narath pe3yabTaThl BHINOTHEHHON PabOThI

IIpogpeccuonanvuvie komnemenyuu (I1K) @IOC, omnocauuecsi K 0CHOBHOMY 8UOY 0essmeIbHOCU

IIK.1 TOTOBHOCTH (DOPMYJIMPOBATH LEJIU U 32241 HAYYHBIX HCCJICJOBAHUN B COOTBETCTBUH
€ TEHACHIUSIMHU U NMEePCHeKTHBAMM Pa3BUTHS 3JIeKTPOHUKH U HAHOJJIEKTPOHUKH, a
TaKKe CMEeKHBIX 00J1acTell HAYKH U TeXHUKH, CIIOCOOHOCTh 000CHOBAHHO BbIOMPATH
TeopeTH4YeCKHe U IKCIIePMMEeHTAIbHbIEC METOAbI M CPeCTBA PelleHH s
copMyJMPOBAHHBIX 32124

31 | pU3HMKO-XMMHUYECKHE OCHOBBI IIPOLIECCOB, MPOTEKAIOIIMX HA IPaHUIaX pasjenax (a3 B
pa3IUYHbBIX HAHO- U MUKPOCHCTEMAX

32 | ¢pu3nUecKre NPUHIMUIBI 1 MEXaHU3MBI, JIe)KaIe B OCHOBE TOCTPOCHUS U
(YHKIIMOHUPOBAHUSI HAHOCTPYKTYP

33 | ocHOBHBIE (PU3MKO-XHMHUYECKHE MOJEIH MPOLECCOB, SIBIEHUI U 00BEKTOB B 00J1aCTH
HAHOTEXHOJIOTUU

34 | OCHOBHbIE MEXaHU3MbI (PU3MUYECKUX SIBICHUH, TPOUCXOJSAIIMX Ha HAHOYPOBHE

35 | 3HaTh OCHOBHBIE TEHJEHIIMH U NIEPCIIEKTUBBI Pa3BUTHUS JIEKTPOHUKH U HAHOIJIEKTPOHUKH

36 | 3HaTb OCHOBHBIE TEOPETUYECKUE METOABI U CPEACTBA, UCIIOJIb3YEMBIE IIPH PEIICHUH 33a4
HaYYHBIX HCCJIEIOBAaHUI

yl | IpuMeEHATh COBpEMEHHBIE METOBI PACUETA U AHAJIM3A HAHO- 1 MUKPOCUCTEM

y2 | yMeTh BBIIOJHATH OCTAHOBKY 3a/1a4 MPOEKTUPOBAHMS 3JIEKTPOHHON KOMIIOHEHTHON 0a3bl,
(GopMyIUpOBaTh TEXHUUECKOE 33/1aHHE HA POEKTUPOBAHUE

y3 | BIaeTh METO/IaMHU pacueTa MapaMeTPOB U OCHOBHBIX XapaKTEPUCTUK MOAEIEN,
HCIIOJIb3YEMBIX B PEAMETHON 001acTu

y4 | yMeTb BBIOMpATh TEOPETUYECKHE METOABI M CPECTBA ISl PELICHNUS 3aa4 HayUYHBIX
HCCIEeI0BaHUuN

y5 | OCyLIECTBIATH BBIOOP CTPYKTYPBl MUKPOIPOLIECCOPHOI CUCTEMBI B COOTBETCTBHHU C
MMOCTaBJIICHHOI 3agaueit

y6 | yMeTh pOpMYIHpPOBATh LIETH U 337]a4d HAYYHBIX MCCIIEOBAHUIN

y7 | BBIOMpATh IPAKTHUECKHE BAPHAHTHI CEHCOPOB U aKTIOATOPOB JJISl PEILICHUS HHKEHEPHBIX
3a/1a4y

ITK.2 CIOCOOHOCTH pa3padaTbIBaTh dPPeKTHBHBIC ANTOPHUTMbI PelLICHHS

copmyIMpOBaHHBIX 32124 C HCIOJIB30BAHHEM COBPEMEHHBIX A3bIKOB
NPOrpaMMHPOBAHUSA M 00eCIeYHBATH HX NPOTPAMMHYI0 peaTu3aluio
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31

3HAaTh METOJIbI MPOIPaMMHON pEAIN3allMU aITOPUTMOB PELICHUS 3a/1a4, BOZHUKAIOIIUX B
MPOIIECCEe HAYYHBIX MCCIIETOBAHUI

32 | 3HaTh METO/bI pacueTa U NPOEKTUPOBAHUS JICKTPOHHON KOMIOHEHTHOH 6a3bl
33 | MeTobl pacyeTa, IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MOAEPHU3ALINN AIIEKTPOHHON
KOMITOHEHTHOM 0a3bl C UCIOIb30BAHUEM CUCTEM aBTOMAaTU3UPOBAHHOIO POEKTUPOBAHUS U
KOMIIBIOTEPHBIX CPEZCTB
34 | 3HaTh (hpu3HUYECKHEe OCOOEHHOCTH MOJIYIIPOBOHUKOBBIX MHTETPAJIbHBIX PE3UCTOPOB ,
cyomMukpoHHBIX 1 HAaHOMUKPOHHBIX KMOIIT Ha o60bemuoM kpemunu 1 KHU-cTpykTypax ,
BBICOKOYACTOTHBIX TPAH3UCTOPOB HA FETEPOCTPYKTYPAX.
35 | 3HaTh OCHOBHBIE ONIEPALIMOHHBIE CUCTEMBI PEATTLHOIO BPEMEHH
36 | IPUHLIMIIBI TOCTPOEHUS JTOKAIBbHBIX U IN100aJIbHBIX KOMIIBIOTEPHBIX CETEH, OCHOBBI
WHTEpHET TeXHOJIOTHIA, TUIIOBBIC TPOILIETYPHl IPUMEHEHUS MPOOIEMHO-OpPUEHTUPOBAHHBIX
HPUKJIAJHBIX IPOrPAMMHBIX CPEICTB B JUCHUIUIMHAX TPOGECCHOHATIBHOIO LIUKJIA U B
npodeccuoHanbHOM chepe NesTEIbHOCTH
37 | METOIbl U TEXHUUYECKHE PELLIEHUS] OpraHu3aluu oOMeHa nHpopMaluei B
MUKPOIIPOLIECCOPHBIX CUCTEMAX
38 | 3HaTh OCHOBHBIE IPUHIUIIBI IUIAHUPOBAHMS U METOJIbl aBTOMATH3aIIMU SKCIIEPUMEHTA
39 | OCHOBHBIE BUJIbl IPEOOPA30BaHMsI aHAIIOTOBBIX CUTHAJIOB B IIU(POBBIE
310 | OCHOBBI aBTOMAaTHYECKOI0 NPOEKTUPOBAHHUS AIEKTPOHHBIX PUOOPOB
311 | 3HaTh cOBpeMeHHbIE MH(POPMALIMOHHO-U3MEPUTEIIbHBIE KOMIIJIEKChI, UX OCHOBHBIE
napaMeTpsl
312 | ocHOBHBIE MeTO]Ibl 00Pa0OTKH HU(POBBIX CUTHAJIOB
313 | cxeMbl ynpaBieHus: BEIBOAOM HH(OpMAIUH
314 | ocHOBHBIE ITapaMETPhI AIEKTPOHHBIX KOMIIOHEHTOB UCIOJIb3YEMBIX B YCTPOHCTBAX
MePBUYHON 00pabOTKH MHPOPMALTUH
315 | OCHOBHBIE THITBI AJIEKTPOHHBIX YCTPOUCTB 00paOOTKH MEPBUYHON HHPOPMALIUU
316 | OCHOBHBIE YHCIEHHBIE METO/IbI, UCIIOJIb3yEMBIE B MATEMAaTHUYECKOM MOJIEITMPOBAaHUU:
pEILIeHUs CUCTEM JIMHEHHBIX alre0pandyeckux ypaBHEHUH, pelleHrs HeTMHEHHbIX
anreOpanyecKuX ypaBHEHUH U UX CUCTEM, BBIYMCIICHUS ONPE/IeTIEHHBIX HUHTETPAJIOB,
YHUCIIEHHOTO MHTErpUpOBaHUs TUddepeHIINaTbHBIX ypaBHEHUH (OOBIKHOBEHHBIX U B
YaCTHBIX MPOU3BOIHBIX) U UX CHCTEM
317 | npUHIKIIBI TOCTPOEHUSI MOAIeNIEl BeprdUKaIK HH(PPOBBIX IEKTPHUUECKUX CXEM
318 | crmocoObl onMcaHust OCHOBHBIX YacTel COBPEMEHHBIX IIU(PPOBBIX IEKTPUUECKUX CXEM C
ITOMOIIBI0 CHENUAIN3NPOBAHHBIX A3BIKOB onMcanus Ha ypoBHe RTL
319 | cucremy KOMaH]1 MUKpOIIpolieccopa
yl | BIageTb MeTo1aMu MaTeEMaTUYECKOTO MOJEIUPOBAHUSI IPUOOPOB U TEXHOJIOTHYECKUX
IIPOLIECCOB € LENBI0 ONTUMU3ALNU UX TaPAMETPOB
y2 | ucnonb3oBaTh U3BecTHbIe aropuT™bl LIOC ams perieHuss KOHKpeTHBIX 3aj1ay 1o 00paboTke
NEepBUYHOI MHpOpMaIK
y3 | UCTIONB30BaTh COBPEMEHHBIE MH(OPMAITMOHHBIE U KOMIIBIOTEPHBIE TEXHOJIIOTUH, CPEJICTBA
KOMMYHHUKAIIUi, CTOCOOCTBYIOIIME MOBHIMIEHUIO 3()(PEKTUBHOCTH HAyYHOU U
o0pa3oBaTesbHON cep AeITeNbHOCTH
y4 | BIageTh METO/IaMU TPOEKTUPOBAHUSI SJIEKTPOHHOW KOMITIOHEHTHOM 0a3bl 1
TE€XHOJIOTMYECKHUX IPOLECCOB MIEKTPOHUKN M HAHOJIEKTPOHUKH
y5 | yMETbh BBIMOJIHATH CKBO3HOE MPOEKTPOBAHNE YCTPONUCTB U MPUOOPOB IJIEKTPOHHON TEXHUKHU
C Y4ETOM 33JJaHHbIX TPeOOBaHUI
y6 | UCIIOJIB30BaTh MUKPOMPOIIECCOPHBIE CUCTEMBI NPU PELICHUH KOHKPETHBIX 3aa4
ABTOMATH3alMK DKCIIEPUMEHTA U YIIPaBJIEHUs IPOU3BOICTBEHHBIMH ITPOLIECCAMU
y7 | UCIIOJIb30BAaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y MpH pelieHUH KOHKPETHBIX 3a1a4 o
00paboTKe NepBUYHON HH(OpMAIIH
y8 | BIageTh COBpeMEeHHbIMH ITporpaMMHbIMU cpeacTBaMu (CAD) moxenupoBaHus,

13




ONTUMAJILHOTO NMPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS MPUOOPOB, CXEM U YCTPONCTB
AIIGKTPOHUKHU ¥ HAHORJIEKTPOHUKH PA3TUYHOTO (YHKIIMOHATHHOTO HA3HAYCHHUS

y9 | yMeTh IPUMEHATh MaTeMaTHYECKOE MOJIETUPOBAaHHUE [UI aHAIN3a 3JIEMEHTHON 0a3bl
cyOMukpoHHBIX 1 HaHOMUKPOHHBIX CBMC 1 YBUC
y10 | yMeTh uCnoIp30BaTh COBPEMEHHBIE IPOIPAMMHBIE ITAKETHI U1 PELICHMS 3a1a4
MOJICTTUPOBAHUS PUBNIECKUX 0OBEKTOB
yl1 | yMeTh NCIIOIB30BaTh COBPEMEHHBIE CPELICTBA aBTOMATU3UPOBAHHOTO U3MEPEHUS IS
HOBBIIIEHHS] TOYHOCTH U3MEPEHUN
yl2 | 1poBOANUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTNYECKOE IPOEKTUPOBAHKE
MHTEJJIEKTYaJIbHBIX CEHCOPOB
y13 | yMeTh IPOBOANTH U3MEPEHUS B PEKUME PEAIIBHOIO BPEMEHH
y14 | crpouts popmManbHble MaTEMAaTHYECKHE MOJEIH peaIbHbIX 0OBEKTOB Ha OCHOBE
HKCIEPUMEHTAIBHOTO UCCIIEIOBAHMS UX XapAaKTEPUCTUK
y15 | pa3zpabarbiBaTh MoJies1b BepUpUKaLuu HU(PPOBOI 3TEKTPUUECKON CXEMBI 10 €€
cnenuukanuu
y16 | cozgaBate RTL onucanue nuppoBoii 2J1eKTpUYECKON CXEMBbI IO ee crneluduKkanuu
IIK.3 TOTOBHOCTH OCBAMBATh NPUMHUMIIbI IVIAHUPOBAHMUS U MEeTOAbI ABTOMATH3ALMHU
IKCIIEPHMEHTA HA OCHOBE HHPOPMALMOHHO-U3MEPUTEIbHBIX KOMIICKCOB KaK
Cpe/ICTBA NMOBBILIEHNS] TOYHOCTH ¥ CHHKEHHsI 3aTPaT Ha ero nNpoBeJeHne, 0BJIaeBaTh
HABBIKAMH M3MEPEHHIl B peajJlbHOM BPeMEHH
31 | 3HaTh OCHOBHBIE MTAPAMETPHI COBPEMEHHOI'0 000PYA0BaHUA U IPUOOPOB, UCIIOJIb3yEMbIX
IIPU UCCIIEI0BAHUH XapAKTEPUCTUK U M3TOTOBJICHUU U3ZEINN DJIEKTPOHUKU U
HAHOD3JIEKTPOHUKHU
32 | 3HaTh OCHOBHBIE 3Talbl IPOEKTUPOBAHUS 3JIEKTPOHHON KOMIIOHEHTHON 6a3bl
33 | HOHATHIHBIN annapaT (TEPMUHOJIOTHIO) TUCIUILIMHEI
34 | OCHOBHBIE BH/Ibl NAMSITH MUKPOIPOIIECCOPHBIX CUCTEM
35 | CTPYKTYpY 3JEKTPOHHBIX 1 MUKPOIIPOIIECCOPHBIX YCTPOUCTB 00paOOTKU MEPBUYHOM
uH(popMaluu
36 | KIaccu(UKaIUI0 CUCTEM 0TOOpakeHUs! HH(OpMaIiu
37 | OCHOBHBIE IPUHIUIIBI BU3YyalIU3alMi HHPOpMAIU
38 | OCHOBHBIE Pa3HOBUJHOCTH apXUTEKTYPhl COBPEMEHHBIX MUKPOIPOLIECCOPOB
39 | OCHOBHBIE MApAMETPhI U TEXHUUECKHUE XapaKTEPUCTUKH CPEACTB 0TOOpaKeHUsI HHPOpMaAIUN
310 | OCHOBHBIE CXEMOTEXHUYECKNE ITyTH BKIIFOUEHUSI KOMIIOHEHT MUKPOCHUCTEMHON TEXHUKH B
COCTaB MHUKPOCHCTEM
311 | CTpYKTYpy MUKPOITPOIECCOPHON CUCTEMBI
yl | yMeTb OpHEHTHPOBATHCS B COBPEMEHHOM 00OPY/JIOBAHUU M TPUOOpax /sl OCYIIECTBICHUS
BbIOOPA 1101 CBOM NPOQeCcCHOHANbHBIE 3a7aun
y2 | IPUMEHSTH TUIIOBBIE CTPYKTYPHBIE CXEMBI JUII HOBBIX IPOEKTHBIX PEHICHUM
IK.4 CIOCOOHOCTH K OPraHU3aliy U POBeJeHHUI0 IKCIIEPUMEHTAIBHBIX HCCJIe0BAHMI €
NPHMEHEHHEM COBPEMEHHBIX CPeICTB M METO/10B
31 | anropuTMBbI poOBeIeHUSI MHOTO(PAKTOPHBIX SKCIIEPUMEHTOB MPHU MOCTPOSHUU
MaTeMaTHYECKUX MOJIENeN CIIOKHBIX OOBEKTOB
32 | OCHOBHBIE BH/IbI U CBOMCTBA HAHOOOBEKTOB, HAHOMATEPUAJIOB, YCTPOUCTB U MPUOOPOB HA UX
OCHOBE, THIIOBbIE TEXHOJOTHUECKUE MPOLECCHI UX MOJIYUYEHHs, 2IEMEHTHYIO 0a3y, a TaKkke
THUTIOBOE 000PYOBaHNE
33 | OCHOBBI METPOJIOTUH, OCHOBHBIE METOJIbI U CPECTBA U3MEPEHUS (PU3NUECKUX BEIUYUH
34 | npuMeHsieMble peleHns Ui iepead HH(GOpMAIMK MEKY ACHHXPOHHBIMU JIOMEHaMHU
1IU(POBBIX INEKTPUUYECKUX CXEM
35 | ¢pu3nveckre NPUHIMIIBI JeHCTBUS MEXaHMUECKUX, TeTJIOBbIX, MATHUTHBIX, TEPMUYECKUX,
XUMHUYECKHX aKTI0aTOPOB
36 | ¢pu3nUecKre NPUHIMIBI pabOThI aKTIOATOPOB € DJIEKTPOCTATUYECKUM M TEPMUUYECKUM
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yIpaBlIeHUEM

37 | ¢pu3nveckre NpUHIMILI pabOThI CEHCOPOB MEXaHUYECKUX, TETNIOBBIX, MATHUTHBIX,
XMMHUYECKHUX M paIlallMOHHbIX BETUYUH

yl | aHanM3UpOBaTh KOHCTPYKLMHU aKTI0ATOPOB, KOJMYECTBEHHO OIMCHIBATH XapaKTEPUCTUKU
aKTI0ATOPOB

y2 | UCTIONB30BaTh MPUEMbI OCIIA0ICHHS JEHCTBUS BIUAIONMX (PAKTOPOB ISl CO3TAHHS
MHUKPOCHCTEM C HEOOXOAMMBIMU METPOJIOTMUECKUMH XapaKTePUCTUKAMU

y3 | ompenenars napameTpsl GU3NIECKUX MOJIeIel 0ObEKTOB Ha OCHOBE IKCIIEPUMEHTAIHLHOTO
UCCJICIOBAHMSI UX XapaKTEPUCTHK

y4 | OCyLIECTBIIATH TIOCTAHOBKY 1i€JIel U 3a7a4 pabOThl IPU BHIIOJIHEHUH HAyYHBIX
UCCJICIOBAaHUH U OpraHU3alMy ONBITHOTO POMBIIIIEHHOT'O IIPOU3BOJICTBA

y5 | IpUMEHSATh COBPEMEHHbIE METOBI UCCIIEIOBAHNUS AJISl CHHTE3a M aHAJIM3a MaTepHajIoB U
KOMIIOHEHTOB MMKPO- M. HAHOCUCTEMHOM TEXHUKHU

y6 | BBIOMpATh NPAKTHUECKUE BAPUAHTHI TEXHOJIOTHUH N3TOTOBIICHUS 3JIEMEHTHOH 0a3bl
MUKPO3JIEKTPOHUKHA U MUKPOCHUCTEM JJIsl PEIICHUs] MH)KEHEPHBIX 3a/1a4

y7 | nonay4ars 1 06pabaThIBaTh HEOOXOIUMYIO JJIsl OpraHU3aluy HaAy4YHBIX HCCIEIOBAaHUN U
IPOMBIIIJIEHHOT'O TPOU3BOJCTBA UH(POPMAIIHIO, B TOM YHCJIE SKOHOMHUYECKYIO

y8 | IPOEKTHPOBATH CEHCOPHI MEXaHUYECKUX, TEIJIOBBIX U MATHUTHBIX BEJIMYHUH C YUETOM
0COOEHHOCTEN U3MEPSIEMbIX BEJTUUYHH

IIK.5 CIOCOOHOCTD J1eJIaTh HAYYHO-000CHOBAHHbIE BBIBO/IbI 110 Pe3y/JbTATaM TeOPeTHYECKUX

U IKCIIePUMEHTAJBHBIX HCCIeI0BAHUI, 1aBaTh PeKOMEeHAalluH 110
COBEPILICHCTBOBAHMIO YCTPOHCTB M CHCTEM, FTOTOBUTh Hay4YHbIe NYOJIMKALINU U 3aBKU
Ha U300peTeHust

31 | KOHEYHO-Pa3HOCTHBIE CETOUHBIE METO/Ibl, UCIOJIb3yEMbIE€ B MOAECIUPOBAHUU

32 | MaTeMaTHYECKHUH armapaT v YUCICHHbIE METOBI 11l MOICTHPOBAHUS (PU3UKO-XUMHUECKUX
IPOLIECCOB U SIBJICHUH, JISKAIIUX B OCHOBE HAHOTEXHOJIOTHHU

33 | OCHOBHbIE BIUSIOMIKE (PaKTOPBl CEHCOPOB U MYTH OCJIA0JICHUs UX JIeHCTBUS

34 | OCHOBBI aHAJIN3a HAYYHO-TEXHUYECKON NH(POPMAIIUU U3 JINTEPATYPHBIX U ATEHTHBIX
VICTOYHUKOB

35 | OCHOBBI METOIa KOHEYHBIX 3JIEMEHTOB, IPUMEHUTENBHO K CUCTEMAM MOJEINPOBAHUS

36 | 3HaTb OCHOBHBIE IPOEKTHO-TEXHOJIOIMYECKUE OTPAHUUEHUS Ha IPOCKTUPOBAHUE
AJICKTPOHHOW KOMITOHEHTHOM 0a3bl

yl | IpOBOIUTH YMCICHHBIN aHAIN3 MOJIeNIel - anreOpanyeckiuX ypaBHEHUH U UX CUCTEM U
MCIIOJIb30BATh PE3YyIbTAThl MOJACIUPOBAHMS JIJIsl COBEPILIEHCTBOBAHUS HAHOAJIEMEHTOB U
HAaHOCHCTEM

y2 | IpOBOJUTH YMCIICHHBIN aHaIN3 Mojienel - AuddepeHnaibHbIX YPaBHEHUN U UX CUCTEM U
MCIIOJIb30BAaTh PE3YyJbTAThl MOJAEIUPOBAHMSI VISl COBEPILIEHCTBOBAHMS HAHONIEMEHTOB U
HAaHOCHCTEM

y3 | yMeTh IPOBOANUTH aHAJIN3 HAYYHO-TEXHUYECKOH HH(pOpMAIK B CBOEH MPO(ecCHOHANTBHOI
obnactu

y4 | pa3pabatbiBaTh pU3NYECKUE U MaTeMaTHUYECKHE MOIETU TPUOOPOB U YCTPOMCTB

SJICKTPOHUKHU U HAHOBJICKTPOHUKH, p8.3pa6aTBIBaTL TCXHOJIOTUYCCKUC MApUIPYThI UX
HU3TOTOBJICHUA

Ipogpeccuonanvuvie komnemenyuu (I1K) @I'OC, donornumenvhvie K KOMREMEHYUAM OCHOBHO20 8UA

oesamenbHoCmu

IIK.17

TOTOBHOCTb Y4aCTBOBATh B IPOBECHNH TEXHMKO-IKOHOMHUYECKOI0 1
(pYHKIMOHAJIBHO-CTOUMOCTHOI'0 AHAJIM3Aa PHIHOYHOM 3(P(PeKTHBHOCTH CO31aBaAEMOI0
NPOAYKTA

31

3HATh OCHOBBI MPOBEICHUS TEXHUKO-IPKOHOMUYECKOTO U (DYHKIIMOHAIbHO-CTOMMOCTHOTO
aHaJIM3a PEIHOYHOM A((HEKTUBHOCTH CO3/1aBaEMOT0 MPOAYKTA

YMETbh OIIEHUBATh PHIHOYHYIO 3 ()EKTUBHOCTh CO3/1aBAEMOT0 POAYKTA
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Oranbl HOPMHUPOBAHKS KOMIIETEHIINN BBITYCKHUKA MPUBEACHBI B Ta0mwuIe 2.5.2.

Jranbl (POPMUPOBAHUSA KOMIIETEHIIUI BHINTYCKHUKA

Tabmuma 2.5.2

Kon
KOMIIETEHIN U

Cemectp 1

Cemectp 2

Cemectp 3

Cemectp 4

OK.1

MHocTpaHHBIi A3bIK

(aHIIMACKUI)

MHocTpaHHBIi A3bIK (QHIIMICKHUI);
YueOHast IpakTHKa: HAYYHO-
HCCIIENOBATE/IbCKAs IIPAKTHKA

HCTOpl/lﬂ Y METOO0JIOTHS HAYKH U
TEXHUKH B 00JIaCTH DJIEKTPOHUKH

IIpousBojcTBeHHAs
(mpeAnIIIOMHas ) IPaKTHKA:
HAYYHO-HCCIIE0BAaTENbCKas paboTa

OK.2

IIpousBocTBEHHAs IPAKTHKA: HAYYHO-
uccneoBaresbekas pabora; YueObHas
IIpaKTHKa: HAYyYHO-HUCCIIEN0BATEIIbCKasA
TIpaKTHKa

TIpousBoaCTBEHHAs IPAKTHKA:
Hay4HO-HCCIIe/IoBaTebCcKas paboTa;
YipaBienre HHHOBALMAMH

IIpousBoACTBEHHAS IPAKTHKA:
Hay4YHO-HUCCJICA0BATEIIbCKAsL pa60Ta;
IIpousBoicTBeHHAs
(IpeAnIIIOMHAs ) TIPAKTHKA:
Hay4HO-HCCIICI0BATENIbCKAsL paboTa

OK.3

VYueGHas IpaKTHKa: HAyYHO-
HCCIISI0BATE IbCKAS IIPAKTHKA

Hcropust 1 METO10JI0THsl HAYKH M
TEXHHKH B 00J1aCTU 3JIEKTPOHUKH

OK 4

dunocodus

npOI/BBO)Z[CTBeHHaH TpaKTHKa: HAY4YHO-
uccieoBarenbekas pabora

ITpousBoaCTBEHHAs NIPAKTHKA:
Hay4HO-HCCIIe/IoBaTeNbCKas paboTa;
YHpaBHCHHS MWHHOBAIIUAMHA

HpOI’BBOI[CTBCHHaH TIpaKTHKa:
Hay4HO-HCCIICI0BATENIbCKAsE paboTa

OIIK.1

AKTyasbHbIE IPOOIEMbI
COBPEMEHHOIT DIEKTPOHUKU U
HAHOJICKTPOHHKH;
KommbloTepHOE MOAEIMpOBaHHE
HAHODJIEMEHTOB M HAHOCHCTEM;
Mertozbl HCCIEA0BAHUS
MHUKPOAJICKTPOHHBIX U
HAHODJICKTPOHHBIX CTPYKTYD;
CrennaibHble r1aBbl GU3HKH

TIOJTYIIPOBOJHUKOBBIX HpI/lGOpOB

MeTozbl HCCIIeAOBAHUS
MHUKPOAJICKTPOHHBIX U HAHODICKTPOHHBIX
ctpyktyp; [IpOM3BOACTBEHHAs IPAKTHKA:
Hay4YHO-HCCIIeI0BaTeNbCKas paboTa;
TexHU4YecKne cpecTBa OTOOPAKESHHS
uHpopMamy; YueOHas NpaKTHKa:
Hay4YHO-HCCIICI0BATEIbCKAS IPAKTHKA

I/ICTOpl/lﬂ W METOIO0JIOTHS HAYKH U
TEXHHUKH B 00J1aCTH DJIEKTPOHUKH;
ITpousBoacTBEHHAs NIPAKTHKA:
Hay4YHO-HUCCJICA0BATEIIbCKAst pa60Ta;
TexHu4yeckue cpeacTsa
oToOpaxeHus: HHPOPMALIHH;
anaBneHue HMHHOBAaLIUAMHA

TIpou3BOACTBEHHAS MIPAKTHKA:
Hay4YHO-HCCIIe0BaTeNIbCKast padoTa;
IIpousBoacTBEeHHAs
(peAnIIIOMHas ) IPaKTHKA:
Hay4YHO-HCCIIeJOBaTeNbCKas pabota

OIIK.2

[IpoexTupoBaHue U TEXHOIOTHS
3JIEKTPOHHOM KOMIIOHEHTHO#H
6assl; CrieruabHbIe TIIaBbl
CI)I/BI/IKI/I TIOJTYTIPOBOTHUKOBBIX

npubopos

IIpousBoaCTBEHHAs NIPAKTHKA: HAYYHO-
uccnenoBaTenbeKas padboTa; YuebHas
MPAKTUKA: HAy4YHO-HCCIIEI0BATEeIbCKas
HPaKTHKa

KoMnbroTepHbIe TEXHOJIOTHH B
MPOEKTUPOBAHUH;
TIpou3BoCTBEHHAS MPAKTHKA:
Hay4HO-HCCIIe/[0BaTeNIbcKas pabora;
‘YnpasiieHue HHHOBAIUAMHU

TIpon3BOACTBEHHAS MIPAKTHKA:
Hay4YHO-HCCIIeA0BaTeNIbCKast padoTa;
IIpousBoacTBEeHHAs
(MpeMIIIOMHAs ) TPaKTHKA:
Hay4HO-HCCIe/I0BaTeIbCKas pabora

OIIK.3

AKTyanbHble IPOOIEMbI
COBPEMEHHOM 3JIEKTPOHUKU U

HaHOBJICKTPOHUKH

YueOHas NpakTHKa: Hay4YHO-
HCCIIeI0BATENbCKAS IPAKTHKA

Hcropust 1 METOI0/I0THS HAYKH H
TEXHHUKH B 00JIaCTH SJIEKTPOHUKH;
‘YrpasiieHue HHHOBaLUAMHU

IIpousBoacTBeHHas
(npemmnnow-{an) TIpaKTHKA:
Hay4YHO-HCCIIe/I0BATENIbCKAs paboTa

OIIK 4

AKTyanbHble IPOOIEeMbI
COBPEMEHHOM 2JIEKTPOHUKU U
HAaHOJICKTPOHHKH;
KommbloTepHble TEXHOJIOTHH B
Hay4HBIX HCCIICIOBAHHSX;
IpoexTnpoBanue U TEXHOIOTUs
3JIE€KTPOHHOI KOMIIOHEHTHOU
6a3bl; CrienuanbHbIe TIaBbl

MMKPO- ¥ HAHOBJIEKTPOHUKHU

KOMHB}OTCPHLIG TEXHOJIOTHH B HAYIHBIX
uccnenosanusax; [IpousBoacreennas
TIIpaKTUKA: HAYYHO-UCCIIEA0BATEIIbCKAsA
pabota; CrieranbHble IJIaBbl MUKPO- U
HaHOBJICKTPOHUKH; qu6Has{ TIpaKTHKa:
Hay4HO-HCCIIe/J0BATEeIbCKasH IIPAKTHKA

Hcropust 1 METOI0/I0THS HAYKH H
TEXHHUKH B 00JIaCTH SIIEKTPOHUKH;
KommbloTepHbie TEXHOIOTHH B
Hay4HBIX MCCIICZIOBAHHSAX;
Matepuaisl U POLECCHI
MHKPOCHCTEMHON TEXHUKH;
TTpou3sBoicTBEHHAs IPAKTHKA:
Hay4HO-HCCIeJoBaTeIbckas pabora

IIpou3BoacTBeHHAs NPAKTHUKA:
Hay4HO-HCCIIe/I0BaTeNIbcKas pabora;
HpOH3BOHCTBCHHaH
(IpeANIIIIOMHAs ) TIPAKTHKA:
Hay4HO-HCCIIC0BATENbCKAsL paboTa

OIIK.5

AKTyanbHble IpOOIEMbI
COBPEMEHHOH JIEKTPOHUKH U

HaHOBJICKTPOHUKH

npOPBBO}ICTBeHHaSI TMpaKTHKa: HAyYHO-
HCCIEO0BATEIIbCKAA pa60Ta; CCMl/lHapLI
110 CI€HUAIBHOCTH, VYuebuast MpaKTHUKa:
Hay4YHO-HCCIIEN0BATEIILCKAs IIPAKTHKA

HpOI/I3BOHCTBBHHaX TIpaKTHKa:
Hay4YHO-HCCJIC10BATEIIbCKas pa60Ta;
CeM"HapLI 110 CIeHuaJIbHOCTH

TIpousBoacTBEHHAs IPAKTHKA:
Hay4HO-HCCIIeIoBaTeNNbcKas pabora;
TIpoussoacreenHas
(MpenMIIIOMHAs ) TPAKTHKA:
HayYHO-HCCIIEI0BATENbCKAs paboTa

IK.1

KoMnbroTepHble TEXHOJIOTUH B
Hay4YHBIX MCCJIE/I0OBAHUIX;
MHUKpO- U HAHOCHCTEMBI B

TEXHUKE ¥ TEXHOJIOTHH;

IIpoexTipoBaHHEe U TEXHOIOTHS

3JIEKTPOHHON KOMIIOHEHTHOH

6a3bl

KOMHL}OTCPHLIG TEXHOJIOTHHU B HAYYHBIX
uccie10BaHusX; MUKpOIIPOIIECCOPHBIE
cpeacTBa 06paboOTKH MEepBUYHON
upopmariun; [IponsBoacTBeHHast
TNIpaKTHKa: HAYy9YHO-UCCIIENOBATEIIbCKAsA
pabora; YueGHas pakTHKa: HAy4HO-
MCCIIEIOBATEIbCKAS IIPAKTHKA

KoMIBIOTEpHBIE TEXHOIOTHH B
HAy4YHBIX HCCIICIOBAHHSX;
MHUKpOIPOLECCOPHbIE CPEJICTBA
06paboTKN MepBUYHOMN
nndopmarnnn; [IponsBoacTBeHHAS
MpaKTHKA: HAy4IHO-
HccieoBaTelbeKas pabora

HpOH'}EOI{CTECHHaﬂ TIpaKTHUKa:
Hay4HO-UCCJIC0BAaTEC/IbCKas pa60Ta

IIK.2

KOMHB}OTCPHOC MOAEIUPOBAHUE
HAHO3JICMCHTOB U HAHOCHCTEM;
KOMHB}OTCPHBIC TEXHOJIOTUH B

HAYYHBIX UCCJICIOBAHUSAX;

HpOeKTHpOBaHI/IC 1 TEXHOJIOTUA

KOMHL}OTCPHLIG TEXHOJIOTHHU B HAYYHBIX
HUCCICAOBAHUAX, MI/IKPOHPOHCCCOPHBIE
cpeacTBa 06pabOTKH MEePBUIHON
nHdopmannn; IIpon3BoiCcTBEHHAS
TIpaKTUKA: HAYYHO-UCCIIEAOBATEIIbCKASA
pabota; TexHuueckue cpeacTaa

KommbloTepHble TEXHOIOTHH B
Hay4HBIX MCCIIEIOBAHHAX;
KoMnbroTepHbIe TeXHOJIOTHH B
NPOEKTUPOBaHUH; Marepuaisl 1
MPOLIECChl MUKPOCHCTEMHOI
TeXHHKH; MHKpOIPOIIECCOPHBIE

TIpou3BOACTBEHHAS IPAKTHKA:
Hay4JHO-HCCIIe/I0BaTeNIbcKas paboTa;
TIponsBoacTBEeHHAs
(peANIIIIOMHAs ) TIPAKTHKA:
Hay4HO-HCCIIC0BATENbCKAsE paboTa

otobpaxkeHust HHGopMarmu; YdyeOHast

cpeJicTBa 0OpabOTKH TIEPBHYHOM
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2JIEKTPOHHOI KOMIIOHEHTHOH
6a3pr; CriennanbHbIC TTIaBbI
(u3KKH NOJIYHIPOBOHUKOBBIX

npubopoB

MIpaKTHKa: HAYyYHO-HUCCIIENOBATEIIbCKAsA
NpaKTUKa

nndopmannn; IIpon3BoacTBeHHASL
MPaKTHKA: HAyYHO-
Hccie0BaTenbCKas paboTa;
Cucrembl cOopa, 06paboTku U
oToOpaxeHust HHPOpMALHH;
TeXHHYECKHE CPECTBa
oTobOpaxkeHHs1 HHpOpMaLuK

IIK.3

AKTyanbHble IpOOIEMBI
COBpCMCHHOﬁ DJICKTPOHUKH U
HAHODJICKTPOHHUKH;
IIpoexTrpoBaHue U TEXHOIOIHs
3JIEKTPOHHOM KOMIIOHEHTHO#H

6a3bl

MUKpOpPOLECCOPHBIE CPEeCTBA
00paboTKu NepBUYHOM HHpOpMaLHK;
TexHUYecKne cpeacTBa OTOOPAKESHHS

uHpopMaLmy; YueOHas NpaKTHKa:
HAy4YHO-HCCIIC/I0BATENIbCKAS IPAKTHKA

MHuKpOIpOLECCOPHBIE CPEeCTBA
00paboTKU NePBUYHOMI
unpopmaiuu; Cucremsl coopa,
00paboTKH 1 0TOOpaXKEeHUs
unpopmarmu; TexHHUECKHE
Cpe/ICTBA OTOOpAKEeHHs
uHpopmanuu

K4

KOMHB}OTC])HOE MOJEINPOBAHUE
HaAHO3JICMCHTOB U HAHOCHUCTEM;
MeTtoibl MCCII€0BaHUS
MHKPODJIEKTPOHHBIX U

HAHODJIEKTPOHHBIX CTPYKTYP

MeTo1bl HCCIIeI0BAHUS
MHUKPODJIEKTPOHHBIX U HAHODJIEKTPOHHBIX
cTpykTyp; [Ipon3BoacTBEeHHAs MpaKTHKa:

Hay4HO-HCCIIe/J0BaTeIbCKas paboTa;
VYueGHas IpaKkTHKa: HAyYHO-
HCCIIE/I0BATENIbCKAS IPAKTHKA

KommbloTepHbIe TEXHOIOTHH B
NPOEKTUPOBAHUK; MaTtepuaisl 1
MPOLIECChl MUKPOCUCTEMHOI
TexHHUKH; [Ipon3BoaCTBEHHAS
NPAKTUKA: HAy4YHO-
HccleoBaresbekas padora;
CrieruanbHble TIIaBbl QU3HKH
MHKDPOCHCTEM

HpOI/I3BOI[CTBCHHaH TIpaKTUKa:
Hay4HO-HCCIICI0BATENIbCKAs paboTa

KomnbloTepHoe MoenupoBaHue
HAHO3JIEMEHTOB U HAHOCUCTEM,
MCTOZ[LI HCCIICI0OBaHUA

MHKPODJIEKTPOHHBIX U

Mertobl HCCIeA0BAHUS
MHUKPODJICKTPOHHBIX U HAHOBJIEKTPOHHBIX
cTpykTyp; IIpon3BoACTBEHHAS IPAKTHKA:

HpOH3BOI{CTB€HHaH TIpaKTHKa:

HpOH3BOI[CTBCHHaH TIpaKTHKa:
Hay4HO-HCCIIe/[0BaTeIbCKas paboTa;

IIK.5 Hay4HO-HCCleloBaTelbckas paboTa; | HayuHo-HCCilenoBaTenbekas paboTa; ITpou3BoACTBEHHAS
HAHOSJICKTPOHHBIX CTPYKTYP; | CeMHHApBI [0 CIICLUAIBHOCTH; YueOHas CeMuHAapBI 110 CHEHATBHOCTH (IpeMIIIOMHAs ) TPaKTHKA:
[poeKTHpOBAHHE i TeXHONOrHs | TPAKTHKA: HAyIHO-HCCIIE/I0BATENbCKAS Hay4YHO-HCCIIE0BATENbCKast paboTa
o . [PaKTHKA
9IEKTPOHHOM KOMIIOHEHTHO#
6a3bl
K.17

YHpaBHCHHS HWHHOBAIlUAMHA

IIpousBoncTBeHHAS
(peAnIIIOMHas ) IPaKTHKA:
Hay4HO-HCCIICI0BATENIbCKAsL paboTa
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3. Conep:xanue 00pa3oBaTeIbHOH MPOrpaMMBbl
3.1 CtpykTypa 006pa3oBaTe/ibHOI NMPOrpaMMbl
CtpykTypa 00pa3oBaTelIbHOM MPOrpaMMBbI NpuBeneHa B Tabuuie 3.1.1, BKItoyaeT o0s3aTeIbHYIO

qacTh (0a30BYI0) M 4acTh, POPMHUPYEMYIO YUACTHUKAMU 00Pa30BaTEeIbHBIX OTHOIICHUH (BapUaTHBHYIO).

Tab6muma 3.1.1

CtpykTypa 06pazoBaTeIbHON TPOrPaMMBI O6beM mporpaMmel, 3.e.

baok 1 | IucuunjauHbl (MOIYJIN) 60

bazoBas gacth 30

BapuaruBnas yactp 30
baok 2 |IlpakTuxkm ol

bazoBas gacth 0

BapuaruBHas yactb 51
Baok 3 I'ocynapcrBenHasi HTOroBasi arrecranus 9

bazoBas yacTh 9
O0beM 00pa3oBaTeIbHON MTPOrpaMMBbI 120

3.2 XapakTepucTHKA COeP:KAHUS TUCIHIIHH

CopepxaHue JAUCUUIUIMH  (MOZYJeH), MpaKTUK, MNPEAYCMOTPEHHBIX y4YEOHBIM  IIJIAHOM,
ompenensieTcss  TpeOOBaHUSAMHM K  pe3yjdbTaTaM  OCBOCHHMS  0Opa30BaTENIbHOW  MPOTPaMMBbI
(xommereHuusaMu). COOTBETCTBHE MEXIY XapaKTePUCTHKAMHU JTallOB OCBOEHHUS KOMIIETEHIUI
(3HAHUSMH, YMEHHUSMH M OITBITOM JEATCIIbHOCTH BBIMYCKHHKA) W JJIEMCHTaMH 00pa30BaTe/IbHOM
MporpaMMsbl (y4eOHBIMU JUCIHUILTHHAMY (MOAYJISIMHU) U TPaKTHKaMu) puBeieHo B [IpunokeHun.

3.3 IIpumensieMbie 00pa3oBaTe/JbHbIC TEXHOJIOTHH

Hnst popMupoBaHusi MpeTyCMOTPEHHBIX OCHOBHOM 00pa30BaTeIbHON MPOTPpaMMON KOMIIETEHITNH,
peanu3yoTcs JEKIMOHHbIE, TPAKTUYECKHE 3aHATHS U J1a0opaTopHbIe paboTHI .

[Ipu opranuzanuu o0Opa30BaTENbHOrO MpoIllecca MPUMEHSIOTCS aKTHBHbIE, B TOM 4HCIIE,
MHTEpPaKTUBHBIE (POPMBI IPOBEJCHUS 3aHATHUI.

VY4eOHbIM MJIaHOM MPETYyCMOTpPEHA CaMOCTOATEIbHAas paboTa CTYIEHTOB, KOTopas olecreueHa
HEOOXOJMMBIMU METOAWYECKMMH MaTepuaiamu, pasmeuieHHbiIMM B OBC u  umHpOpMannoHHO-
o0Opa3oBaTenbHON cpejie By3a.

3.4 Opranu3zanysi NPaKTUK
Jns  [OCTWKEHHs IUIaHUPYEMBIX —PE3YyJIbTaTOB OCBOCHHSI 0Opa30BaTEIbHOH IMPOrpaMMBbI
peyCMaTPUBAIOTCS CIICIYIOIINE MTPAKTUKH:
- YyeOHas npakTHKa: HAYYHO-UCCIIE0BATEIbCKAs IPAKTHKA,
- IIpom3BojcTBeHHas MPaKTHKA: HAYYHO-MCCIIEIOBAaTEIbCKas paboTa,
- IlpowmsBoxacTBeHHast (IpeIAMIUIOMHAs) TPAKTHKA: HAYYHO-UCCIIeI0BaTebCKast padoTa,
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Y4eOHas NpakTHKA: HAYYHO-UCCJIEI0BATENbCKAS MPAKTUKA TPOBOJIUTCS B!

1. AkinonepHoM ob1iecTBe «HOBOCHOMPCKUIA 3aBOT TTOTYITPOBOTHUKOBBIX TTpHOOpoB ¢ OKb»
(AO «H3IIII ¢ OKby);

2. AxmmonepHom oobmectBe «HayuHo-npousBojactBeHHoe mnpennpusitue «Bocrok» (AO «HIIIT
«Bocrox»);

3. OGmiecTBe ¢ orpaHu4eHHOM 0TBeTCTBEHHOCThIO «CuoMCy» (OO0 «CubUCy;

4. ®enepaabHOM TOCYJApCTBEHHOM OIO/KETHOM YUPEKICHUH HayKH MTHCTUTYT HEOpraHM4ecKou
xumun uM. A.B. Hukonaea Cubupckoro otaenenus: Poccuiickoit akanemun Hayk (MHX CO PAH);

5. ®enepadbHOM TOCYNAapPCTBEHHOM OIO/PKETHOM YUpeKACHWHM Haykun MHcTuTyT (usuku
norynpoBoiHUKOB M. A.B. PxkanoBa Cubupckoro otaenenus Poccuiickoit akagemun Hayk (MDIT CO
PAH).

Crnioco0 npoBeieHHsI MPAaKTUK — CTallUOHApHAS.

IIpousBoacTBeHHAs MPAKTUKA: HAYYHO-UCCJIeI0BATEIbCKAs padoTa MPOBOJAUTCS B!

1. AxumonepHom obmectBe «HoBocHOMPCKHIA 3aBOJ MOJIYNPOBOJAHUKOBBIX MpuOopoB ¢ OKby»
(AO «H3IIII ¢ OKby);

2. AxuuonepHoM obmectBe «HayuHo-mpousBojcTBeHHOE npeanpusatue «Boctok» (AO «HIII
«Bocrox»);

3. ObmecTBe ¢ orpaHu4eHHON 0TBeTCTBEHHOCThIO «CuOUCy» (OO0 «CublCx;

4. ®enepanbHOM TOCYJapCTBEHHOM OIOJKETHOM YUPEKJIECHUU Hayku HCTUTYT HeopraHuueckoi
xumun uM. A.B. HuxonaeBa Cubupckoro otnenenust Poccuiickoit akanemun Hayk (MHX CO PAH);

5. ®denepanbHOM TOCYJAapCTBEHHOM OIOJKETHOM YUpeKIeHHUM Hayku WHCTUTYT Qu3uku
nonynpoBoHUKOB M. A.B. PxanoBa Cubupckoro otnenenus Poccuiickoit akanemuun Hayk (UDIT CO
PAH).

Cnioco0 nmpoBeieHHs MPAKTUK — CTallUOHApHAS.

IIpousBoacrBeHHasi (NMpeIUIJIOMHAS]) MPAKTHKA: HAY4YHO-HCCJIed0BaTe/lbCKass padora
MIPOBOAMTCS B:

1. Axunoneprom oOmiectBe «HoBOCMOMPCKHMI 3aBOJ MOTYNPOBOIHUKOBBIX MprOopoB ¢ OKB»
(AO «H3IIII ¢ OKb»);

2. AxuuonepHoM obOmectBe «HayuHo-mpounsBojcTBeHHOe npeanpusatue «Bocrok» (AO «HIII
«BocTtoky);

3. ObuecTBe ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO «CubolCy» (OO0 «CudMCx;

4. ®enepalbHOM TOCYJaPCTBEHHOM OIOKETHOM yUPEKIECHUN HAykKu MHCTUTYT HeopraHu4ecKou
xumun uM. A.B. HuxonaeBa Cubupckoro otnenenust Poccuiickoit akanemun Hayk (MHX CO PAH);

5. denepanbHOM TOCYJapCTBEHHOM OIOKETHOM YyUYpeKIeHHH Hayku WHCTUTYT QU3MKH
noynpoBoiHUKOB uM. A.B. PxxanoBa Cubupckoro otaenenus Poccuiickoit akagemuu Hayk (MDIT CO
PAH).

Cnioco6 npoBeieHUs MPAKTUK — CTallHOHAPHAS.

Brei6op MecT mpoXokIeHus MpakTHK JUIS JIMI[ C OTPAaHHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbS
MIPOU3BOJIUTCS C YUETOM COCTOSIHUS 3/10pOBbs 00Y4AIOIIUXCSl M TPEOOBAaHUH MO JOCTYIHOCTH.

4. Ycaosus peaauzanuu 00pa3oBaTeJbHONH IPOrpaMMbl NOATOTOBKH

4.1. OO0mecucreMHble TPeOOBAHKS K peajiM3allii NPOrpaMmbl

Peanuzanus oOpa3oBaTenbHONW MPOrpaMMbl MOJHOCTBIO OOecreueHa MaTepUatbHO-TEXHUUECKON
0a30if, COOTBETCTBYIOIIEH JAEMCTBYIOUIMM  MPOTHBOINOXKAPHBIM  MpaBWIaM U  HOpMam H
obecrieynBaroieil MpOBEACHNE BCEX BHJIOB JUCLUUIUIMHAPHOW M MEXIUCIMITIMHAPHON IMOATOTOBKH,
MPaKTUYECKOW M HAyYHO-HUCCJIENOBATEeNIbCKOW paboT oOydaroumxcs, MNpeayCMOTPEHHBIX Y4eOHbIM
TUTAHOM.

Kaxnapiii oOyuaromuiics B TeueHUE BCEro mepuoaa oOydeHHs obOecreyeH HWHAWBUIYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K HECKOJBKUM 3JIEKTPOHHO-OMOIMOTEUHBIM cHCTEMaM (3JIEKTPOHHBIM
OmOMMoTEKaM) W K DJIGKTPOHHOM HH(pOopMannoHHO-o0pa3zoBarenbHoi cpeae HI'TY. DnexkrponHo-
O6ubnuoreyHas cucteMa (3JIeKTpoHHast OMOINOTEKa) U SJIEKTPOHHAS WH(POPMALIMOHHO-00pa3oBaTeIbHas
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cpena obecneunBalOT BO3MOXKHOCTh JOCTyHa OOydYaromerocst u3 o000 TOYKH, B KOTOPOW MMeeTcs
JOCTYI K MH(POPMaIIMOHHO-TEJICKOMMYHUKAITMOHHOM ceTH "MuTepret" (manee - cets "MHTEpHET"), Kak
Ha TEPPUTOPUM OpraHU3alMH, TaK U BHE €€.

OneKTpOoHHas MH(POPMALMOHHO-00pa3oBaTeIbHas cpena OpraHu3aIuu (http://
Www.nstu.ru/sveden/eos) obecrieunBaer:

- JocTyn K y4eOHBIM IUIaHaM, paboO4yuM IporpamMmaM IUCLHUIUIMH (MOAyJieHd), HpPakTUK, K
U3JAHUAM DJICKTPOHHBIX OMOJMOTEYHBIX CHUCTEM M JJIEKTPOHHBIM 00pa3oBaTENbHBIM pPecypcam,
yKa3aHHBIM B pabouux MporpamMmax;

- ¢ukcanuio xoxa o0pa30BaTENLHOrO MPOLECCa, PEe3yIbTATOB MPOMEXKYTOUYHOW aTTeCTAllMH U
Pe3yIbTaTOB OCBOEHUS MPOTrPaMMBbl MarucTpaTyphl;

- TpOBEIEHHE BCEX BHJIOB 3aHATHUN, MPOLEIAYP OICHKH pe3yJbTaTOB OOYYEHHs, peanu3anus
KOTOpbIX  INpPEAyCMOTpEHa C  IPUMEHEHHEM  JJIEKTPOHHOIO  OOydeHHus, JAMCTaHIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN;

- (dopMHpOBaHUE DJIEKTPOHHOIO MOPT(HOoINO 00ydyarollerocsi, B TOM YHCJIE€ COXpaHEHUe padoT
o0ydJaromerocsi, peneH3suii © ONEHOK Ha JTH paboTBl CO CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa3oBaTeNbHOIO IPOIIECcCa;

- B3aMMOJEICTBHE MEXY YUaCTHUKaMH 00pa30BaTEIbHOrO MPOIECCa, B TOM YHCJIE CHHXPOHHOE
1 (WJIM) aCHHXPOHHOE B3aMMOJICUCTBHS TTOCpeIcTBOM ceTH "MHTepHeT".

OYHKIIMOHUPOBAHUE SJICKTPOHHON HH(POPMAIMOHHO-00Pa30BaTENBHON Cpelbl 00eCIeYnBaeTCs
COOTBETCTBYIOLIUMHU CpeAcTBaMu MH(POPMaLMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTH u
KBaJM(pUKAIMe paOOTHUKOB, €€ WCIONB3YIOMHUX H [OAJepXHUBaomuUX. @OYHKIMOHUPOBAHHE
JIEKTPOHHONH  MH(OPMAIIMOHHO-00pa30BaTeNbHON  Cpellbl  COOTBETCTBYET  3aKOHOJATENIbCTBY
Poccuiickoit ®enepanum.

Kpanudukanus  pykoBOOAIIMX M HAYYHO-TIEJArOrMYECKUX  paOOTHUKOB  OpPraHMU3aLUU
COOTBETCTBYET KBaJTU(UKAITTOHHBIM XapaKTepUCTHKaM, YCTaHOBJIEHHBIM B Eaunom
KBAJIM(HUKALIMOHHOM CIIPABOYHHUKE JOJDKHOCTEH PyKOBOAMTENEH, CIICIMAIMCTOB U CIyXKallluX, pas3jese
"KBanu@ukanMoHHbIE XapaKTEPUCTHKH JTOJDKHOCTEH pYyKOBOAWTENCH H CHEIHMAIMCTOB BBICIIETO
npoeCCHOHATBHOTO ¥ JIOTIOJIHUTENIBHOTO  MPOQEeCCHOHATIBHOIO 00pa3oBaHMs", yTBEpPKIEHHOM
IIpUKa30M MuHUCTEPCTBA 3paBOOXPAHEHUS U cOLManbHOro pasButus Poccuiickoin @enepanuu ot 11
auBaps 2011 r. Ne 11 (3apeructpupoBan MunucrepctsoM roctuiuu Poceniickoit denepanun 23 mapra
2011 r., perucrparmonsslit Ne 20237).

Jloast IITaTHBIX HAayYHO-TEAArOrMYeCKUX paOOTHUKOB (B MPHUBEACHHBIX K LEIOYHCIEHHBIM
3HAYCHUSIM CTaBOK) COCTaBisieT He MeHee 60 TMpOIEHTOB OT OOIIEro KOJMYeCTBa HAYYHO-
Me/1arorMYecKuX pabOTHUKOB OpraHU3alLlH.

4.2. Kanposbie yc1oBus peajn3anuu NporpaMmbl

Peanmmsanuss mporpaMMbl  MarucTpaTypsl  OOECIIEYMBACTCS PYKOBOASIIUMH W HAy4HO-
NearorMyecKUMM pabOTHUKAMHM OpPraHM3alMHU, a TakXKe JMIIaMH, MPHUBIEKAEMBIMH K peaIu3aliu
MIPOTPaMMbI MarCTPATYPhI HA YCIIOBUSIX T'PaKIaHCKO-TIPaBOBOTO JIOTOBOPA.

Jlonst Hay4HO-TIeJarorn4eckux paboTHUKOB (B MPUBEICHHBIX K IIEJIOYHCICHHBIM 3HAYCHHSIM
CTaBOK), WMEIOIIMX 00pa3oBaHWE, COOTBETCTBYIOIIEC MPOMUIIO TpPEnoJaBacMoil JIUCIUTUTNHBI
(Monmynsi), B OOIIEM 4YHCIE€ HAyYHO-TIENAarormyeckux paOOTHUKOB, pEATU3YIOUUX I[POrpamMmy
MarucTpaTypbl, cocTaBisieT He MeHee 70 MPOIeHTOB. .

Jlonst Hay4dHO-TIeJaroru4eckux paOOTHUKOB (B TMPUBEACHHBIX LEJIOYUCIECHHBIM 3HAUYCHHUSIM
CTaBOK), UMEIOIINX YYECHYIO CTENeHb (B TOM YHCJE yYEHYIO CTENEHb, MPUCBOCHHYIO 3a PyOe)oM u
npusHaBaemyto B Poccuiickoit @enepanuun) u (UiaM) yueHoe 3BaHHE (B TOM YHCIE YYEHOE 3BaHHE,
MOJIyueHHOe 3a pyOekoM u mpusHaBaemoe B Poccuiickoit ®denepanuun), B oOlieM 4ucie Hay4dHO-
MeIarOrMYECKX PAOOTHUKOB, PEATU3YIOUIMX HPOrpaMMy MarucTparypbl, cocraBiser He MeHee /70
MIPOIICHTOB.

Jonst paOOTHHUKOB (B MPHUBEICHHBIX K IEJIOYUCICHHBIM 3HAUEHUsIM CTaBOK) M3 4YHCIA
pyKoOBOIUTENEH W paOOTHUKOB OpPTraHW3aIlNi, JEATEIhHOCTh KOTOPHIX CBSi3aHA C HAIPaBICHHOCTHIO
(mpodunem) peanuzyemMoil mporpaMMbl MarucTpaTypbl (MMEIOIIMX CTaX paboThl B JaHHOU
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npodeccuoHaIbHON 00JacT He MeHee 3 JieT) B 0011eM uuciie pabOTHUKOB, PEATH3YIOUINX MPOrpaMMy
MAarucTparyphbl, cocTaBisieT He MmeHee 10 mpoLeHTOB.

4.3. MarepuajibHO-TeXHHYECKOEe M Y4eOHO-MeToAu4YecKoe olOecredeHue NMPOrpamMmbl
MarucTpaTyphbl
OOpasoBarenbHas MporpamMma peajau3yercsi B CIELUANbHBIX MOMELCHUSX, MPEICTABISIOIINUX COoO0H
yueOHbIe ayAUTOPUH JJsl TPOBEICHHS 3aHATUN JICKIMOHHOIO THIIA, 3aHSATHH CEMHUHApCKOTO THIIA,
KypCOBOTO IPOEKTHPOBAHUS (BBIIOJHEHHMS KYPCOBBIX paboOT), TPYIIOBBIX M HHAWBHIYalIbHbBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJII H  TPOMEXKYTOYHOH  aTTecTallid, IOMEIIeHUs s
CaMOCTOSITEJIbHOW pPa0OThl M TMOMEINEHUS JUIsl XpaHeHHs U HpOPHIAKTHYECKOro O0OCITyKMBAHUSA
yuebHoro oOopynoBanus. CrenuanbHble TOMEIMICHUS YKOMIUIEKTOBAHBl — CHEIHMATH3UPOBAHHOM
MeOenbl0 M TEXHMYECKHMMM CpEeACTBaMH OOyuYeHMs, CIyKallUMHU JUld HpPEeACTaBICHUs YydyeOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

JUis mpoBeneHMs] 3aHATHHM JIEKLMOHHOTO THIA IpEAJararTcs HAOOpbl JAEMOHCTPALMOHHOTO
o0opynoBaHus M Yy4eOHO-HATJSIIHBIX IMOCOOMH, 00ECHeunBaIONIMe TEMAaTHUYECKUE WILTIOCTPAIIH,
COOTBETCTBYIOLIME pabounM MporpaMmMam JUCHMILIHH (MOZYINEN).

[lepeueHp MaTepUANTBHO-TEXHUYECKOTO  OOECHeueHHs, HEOOXOIUMOro JUId  pealn3aluu
porpaMMbl MarucTpaTrypbl, BKJIO4YaeT B ce0s J1abopaTopuu, OCHAIlEHHblE HEOOXOIUMbBIM
1a00paTOPHBIM 000PYIOBAHHEM.

[TomerieHus UIsl CaMOCTOATENIBHOM paboThl 00yUarOIIMXCSl OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO TOAKIIOUeHHs K ceth "MHTepHeT" M oOecnedeHbl OCTYIIOM B AIIEKTPOHHYIO
MH(OPMALIMOHHO-00pa30BaTEIbHYIO CPELYy OpraHU3al|H.

OOpa3oBarenpHasi  MOporpaMMa  IOJIHOCTBIO — oOecriedeHa  HEOOXOAMMBIM  KOMILIEKTOM
JMIIEH3MOHHOTO IPOrpaMMHOro obecredyeHus: (cocraB ompenensercs B padoyux IporpaMmax
TMCUUIUIAH (MOYJICH) U €KET0THO OOHOBIISETCS).

DNEeKTPOHHO-OMOIMOTEYHbIE  CHUCTEMBbl  (QJIEKTpOHHas  OuOIMoTeKa) W DIEKTPOHHAs
nHPOPMAIMOHHO-00pa3oBaTelbHas cpefa 00ecledrnBaloT OJHOBPEMEHHBIM JOCTyN He MeHee 25
IIPOIIEHTOB 00YYAIOLIUXCS 110 POTrpaMMe MarkucTpaTyphl.

OObyuarommmcst obecriedeH 10cTyn (YOaJEHHBIM JOCTYI) K COBPEMEHHBIM NMPO(ecCHOHATbHBIM
0a3aM JaHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM, COCTaB KOTOPBIX OMpeAesseTcs B padounx
IporpaMMax JTUCHUIUIMH (MOyJIei) U €KEeroHO OOHOBIISIETCS.

OOyuaromyecss W3 YHUClIa JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMM 3/I0pPOBbsl 0OECIIEUEHBI
MEYaTHBIMU U (WJIM) 3JEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcaMu B (opMax, aJarnTHPOBAHHBIX K
OTPaHUYEHUSIM HX 3/10POBbSI.

5. Ouemca KadeCcTBa MOATOTOBKU CTYACHTOB M BBINMYCKHUKOB

OneHka KauyecTBa OCBOEHHS OOpa30BaTENbHOW MpPOrpaMMbl BKJIIOYAET TEKYIIMH KOHTPOIb
YCIEBAaEMOCTH, MPOMEXKYTOUHYIO aTTECTAllMI0 OOYYalOIIMXCS U TOCYJAapCTBEHHYIO MTOTOBYIO
aTTECTALMIO BBIITYCKHHUKOB.

KonkperHsie (opmbl MPOMEXKYTOUHOM W HTOTOBOM arrecTauu OOydYaloIIMXCS MO Kaxaon
JUCLUIUIMHE ONPENeNIIoTCs YIeOHbIM TuIaHOM. TeKylas arTecTanus Mo JUCUUIUIMHAM IPOBOIUTCS Ha
OCHOBE OaibHO-peiTHHrOBOM cucTeMbl. [IpaBuia arrectauu MO AMCLUUILIMHAM OIPEAETSIOTCS B
pabouux mporpamMmax M JAOBOJSATCS 10 CBEACHUS O00YYarOIIUXCs B TEUEHHUE MEPBOTO MECSIA U3yUeHUs
JTUCIUITAHBL.

s arrectanuy oOy4yaroIIMXCsl Ha COOTBETCTBUE MX MEPCOHAIBHBIX JOCTHXKEHHH TpeOoBaHUAM
oOpa3zoBaTeNbHOM TporpaMMmbl  (TEKyIias W TPOMEKYTOUHAs aTTeCTalus) CO3JaloTcs  (POHIIbI
OLIEHOYHBIX CPEJICTB, KOTOPhIE€ MOTYT BKJIIOYATh TUIIOBBIE 3aJaHHUs, KOHTPOJbHBIE pAabOTHI, TECTHl U
METO/Ibl KOHTPOJISA, TO3BOJISIIOIINE OLEHUTh 3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMIIETEHIIUH.
@oH/IBI OLIGHOYHBIX CPEACTB pa3pabaThIBAIOTCS U YTBEpPXKIAIOTCS Kadeapamu, 00ecredrBaloIIMU
yueOHBIi Mpolecc Mo AUCIUILINHAM 00pa30BaTeIbHON MPOrPaMMBI.
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[Ipu pa3paboTKe OIEHOYHBIX CPENICTB JJISi KOHTPOJS KauecTBA M3YUYEHUS TUCIUIUIMH (MOIYIEH),
MPAKTUK YYUTBIBAIOTCS CBS3W MEXIY BKIIOUCHHBIMH B HUX 3HAHHMSIMHU, YMEHUSMH, HaBBIKAMH, YTO
MO3BOJISIET YCTAHOBUTH YPOBEHD C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN Yy 00YJarOIIUXCS.

B binok 3 '"l'ocymapcTBeHHass WUTOroBas arTecTanus’ BXOAUT 3allUTa  BBIMYCKHOU
KBTM(DUKAIIMOHHOW pa0OThI, BKIIOYAs MOATOTOBKY K TPOIEAYpEe 3aIlMTHl U IMPOLEAYPYy 3allUTHI, a
TaKKe MOATOTOBKA K C[a4e M cjada rocyIapCTBEHHOI0 3K3aMeHa. TpeOoBaHUs K COAEPKaHHUI0, 00beMy
U CTPYKTYpPE BBITYCKHOW KBaTH(PUKAIMOHHONH PabOThl U TOCYAaPCTBEHHOMY 3K3aMEHY OIPEACSIOTCS
nporpammoit ['MA.

6. Oco0eHHOCTH peaju3aluu 00pa3oBaTeIbHOI MPOrpaMMBbl J1JIs HHBAJIUIOB H JIUIL
€ OrPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbS

[Tpu HaMM4KUK B KOHTUHTEHTE 00YUYaIOIIMXCS 110 00pa30BaTeIbHON MPOrpaMMe HHBAIMIOB U JIULL C
OrpaHUYEHHBIMU BO3MOXKHOCTAMHU 310poBbsi (JIOB3) obOpa3oBarenbHas nporpamMma aJanTHpyeTcs ¢
y4eToM 0cOoOBIX 00pa3oBaTEeIbHBIX MOTPEOHOCTEH TAKUX 0OYJAIOIIHIACS.

[Tpu oOy4yeHnu NMo MHAMBUYyaIbHOMY y4EOHOMY ILIaHY JIMI] C OrpaHMYEHHBIMH BO3MOKHOCTSIMU
3JI0POBBSI CPOK OCBOCHHUSI 00pa30BaTEIBHON MPOTPaMMBbl MOXET OBITh YBEIMYEH 10 MX JKEIAHUIO HE
Oosiee yeM Ha 1 roj| Mo CpaBHEHHIO CO CPOKOM IOJy4eHHs 00pa30BaHus 1Jisl COOTBETCTBYIOIIEH (hOPMBI
oOyyerns. OOBEM MporpaMMbl MarucTpaTrypsl 3a OJWUH Yy4YeOHBIH TOJ TpH OOY4YEHHUH TIO
UH/IMBUyaJIbHOMY IJIaHY BHE 3aBUCUMOCTH OT (JOpPMbI 00Y4EHUsI HE MOKET COCTaBIATh Oosee 75 3.e.

[Tpu ncnonp3oBaHuu HOPMBI HHKITIO3UBHOTO O0YUSHHS COCTABIISIETCS WHANBUYaIbHAs TPOrpaMMa
COIIPOBO’KIECHUSI 00pa30BaTENbHON AEATEIbHOCTU CTY/IEHTA.

NupuBuayajibHas NpPorpaMMa CONPOBOXKICHUS 00pa3oBaTENbHON JAEATENBHOCTH CTYACHTA
MOJKET BKJIFOYATh

- CONPOBOXICHHUE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATUI MPSIMBIM U OOpaTHBIM IEPEBOJIOM Ha
PYCCKUH JKECTOBBIN SA3bIK (U1 CTYACHTOB C HAPYLICHUSIMHU CIIyXa);

- TIOCEIIEHHE TPYIIOBBIX U MHINBUAYAIBHBIX 3aHATUH C ICUXOJIOTOM;

- OpraHu3alMOHHO-TIEJaroru4eckoe, MICUXO0JIOTO-TI€/1ar OTMYECKOE, npopHIaKTHIECKU-
03JI0POBUTEIBHOE, COIIMAIBHOE COIPOBOXKICHUS YI€OHOTO Tpolecca.
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MNPUJIO)KEHHUE

CooTBeTCTBHE MEKIAY XapPAKTEPUCTUKAMHU 3TANOB OCBOCHUS KOMIIETEHIUI (BHAHUSIMH,
YMEHUSIMH U ONBITOM /IEATEJIbHOCTH BbINYCKHUKA) U 3JIeMEHTAMH 00pa30BaTeIbHOM MPOrpaMMbl
(Yy4eOHBIMM TUCHMILIMHAMHA (MOXYJISIMH) M IPAKTHKAMH)

Kon Kon
KOMIICTCHI] 3HaHI/I}I/yM HaunmenoBanme AUCHUIUINH, 3HAHUA U YMCHUS
nn CHUA
Jlucyunaunvl (mooynu), 6azoswvie

KomnboTepHoe MogeMPOBAHNE HAHOJICMEHTOB H HAHOCHCTEM

OIIK.1 35 METO/bI CUHTE3a U MCCIICJOBAaHUS MOJCIIEH

OIIK.1 y2 a/IeKBaTHO CTaBUTh 3aJ]a4d UCCIICOBAHMS U ONTUMU3AINH CJI0KHBIX O0BEKTOB
Ha OCHOBE METOI0B MaT€MaTH4YECKOI'0 MOJIETIMPOBAHUS

OIIK.1 y3 BJIaJIETh METOJaMH pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIENIEH,
HCIOJIb3YEMBIX B IPEIMETHON 00IaCTH

OIIK.1 yo BJIaJIeTh IPAKTUUECKUMH HAaBbIKAMU Pa0OThI C MPOrPaMMHBIMU ITaKETaMH
MaTEMaTHYECKOI0 MOJIETUPOBAHUS

OIIK.1 y9 OCYILIECTBIATh (POPMATU3ALMIO U AITOPUTMHU3ALMIO (PYHKIIMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

[IK.2 316 OCHOBHBIE YUCIICHHBIE METO/bI, UCIIOJIB3YEMBIE B MATEMATHYECKOM
MO/JICIIMPOBAHUH: PEIICHHS CUCTEM JIMHEHHBIX anreOpandecKiux ypaBHEHUH,
peleHMs HeTMHEHHBIX anreOpanyeckux ypaBHEHUN U UX CUCTEM, BEIYMCICHHUS
OIpe/IeNIEHHBIX UHTETPAJIOB, YUCIIEHHOTO MHTETPUPOBAHMUS
muddepeHIaTbHBIX YpaBHEHHH (OOBIKHOBEHHBIX U B YACTHBIX ITPOU3BOJIHBIX )
U UX CUCTEM

[1IK.2 yl4 CTPOUTH (hOpMATTbHBIE MATEMAaTHYECKIE MOJICNI PEaTbHBIX 00BEKTOB HA OCHOBE
9KCIIEPUMEHTAIBLHOIO HCCIIEI0BAHUS UX XapaKTEPUCTHK

[1K.4 31 QJITOPUTMBI ITPOBEIEHUS MHOTO()AKTOPHBIX 3KCIIEPUMEHTOB TP MOCTPOCHUU
MaTeMaTHYECKUX MOJIENeN CII0KHBIX 00bEKTOB

[1K.4 y3 OTIpEeEIIATh apaMeTpbl PU3NYECKUX MOJeNiell 00bEKTOB Ha OCHOBE
9KCIIEPUMEHTAILHOIO HCCIIEI0BAHUS MX XapaKTEPUCTHK

IIK.5 31 KOHEUYHO-Pa3HOCTHBIE CETOYHBIE METO/IbI, UCIIOJIb3yEMbIE B MOJECIMPOBAHUH

IIK.5 35 OCHOBBI METO/1a KOHEYHBIX JIEMEHTOB, IPUMEHUTEIBHO K CHCTEMaM
MOJIETTUPOBaHUS

IIK.5 yl MIPOBOJIUTH YMCICHHBIN aHAIN3 MoJiesiel - anreOpanyeckux ypaBHEHUH U UX
CHCTEM U UCIOJIb30BaTh PE3yIbTaThl MOJEIUPOBAHUS /ISl COBEPIICHCTBOBAHUS
HAHOYJIEMEHTOB U HAHOCUCTEM

IIK.5 y2 MIPOBOAMTH YUCIIEHHBIN aHanU3 Mojienel - nudpepeHuanbHbIX YpaBHEHUN U
UX CHCTEM M HMCIIOJIb30BaTh PE3YJIbTaThl MOAEIUPOBAHUS IS
COBEpIICHCTBOBAHNS HAaHOZJIEMEHTOB U HAHOCHUCTEM

Hcropusi 1 MeT0/10J10THSI HAYKH M TEXHHUKH B 00J1aCTH 3J1eKTPOHUKH

OK.1 32 3HaTh TEPMHUHOJIOTHIO B 00JIACTH HJIEKTPOHUKH HAa PYCCKOM M HHOCTPAHHOM
SI3BIKE

OK.1 y2 BJIaJIeTh HaBbIKaMM MEPeBO/1a MHPOPMALMOHHBIX MaTEPHUATIOB HA HHOCTPAHHOM
SI3bIKE B 00JIACTH DJIEKTPOHUKU

OK.1 y5 yYMETh MIOHUMATh CHEeIUAIU3UPOBAHHBIE HICTOYHUKN MH(OpMaIUK B 00JIacTH
AJIEKTPOHUKHU Ha PYCCKOM U MHOCTPAHHOM SI3bIKE

OK.3 yl BJIJIETh HaBbIKAMH Pa3BUTHSI CBOETO MHTEIUIEKTYaJIbHOTO M OOLIEKYIbTYPHOTO
YPOBHSI B 00JIACTH DJIEKTPOHUKH

OIIK.1 32 3HaTh METO/Ibl MOUCKA MHPOPMALIMH 110 UCTOPUH HAYKH U TEXHUKHU B 00J1aCTH
AJIEKTPOHUKHU U 110 COBPEMEHHOMY €€ COCTOSIHUIO

OIlK.1 y7 YMETh HaXOJIUTh U aHAJU3UPOBATH HH(OPMALIHIO N0 UCTOPUN U COBPEMEHHOMY
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COCTOSIHHUIO HAYKHW U TCXHUKU B obnactu OJICKTPOHHUKHU

OIIK.3 32 OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIIECCa B HAYKE U TEXHUKE,
3TaIbl UCTOPUUECKOTO PA3BUTUA B 00JIACTH 3JIEKTPOHUKH, MECTO U 3HAUEHHE
JIEKTPOHUKU B COBPEMEHHOM MUpPE

OIIK .4 34 METOJIOTMYECKHE OCHOBBI M TPUHIUIIBI COBPEMEHHON HAYKU

OIIK .4 yl TOTOBUTH METOJIOTHYECKOE 0OOCHOBAHHE HAYYHOT'O MCCIICIOBAHUS U
TEXHUYECKOHN pa3pabOTKU B 00J1aCTH 3JIEKTPOHUKHU

OIIK .4 y4 HaBBIKAMHU METOJIOTMYECKOr0 aHAJIN3a HAYYHOT'O UCCIIEIOBAHUS U €TI0

pE3yNbTaTOB

AKTya.]'IbHLIe HpOﬁJIeMLI COBpeMeHHOﬁ JICKTPOHUKU M HAHOIJICKTPOHUKMU

OIIK.1 34 3HATh OCHOBHBIE TPOOJIEMBI COBPEMEHHOM 3JICKTPOHUKH U HAHODJICKTPOHHUKH

OIIK.1 y5 YMETh BEIOMPATh METOJIBI M CPECTBA PEIICHUSI MPOOJIEM JICKTPOHUKHU U
HAHO3JIEKTPOHUKH

OIIK.3 33 Mepe0BOM OTECYECTBEHHBIN U 3apYOC)KHBIM HAYIHBIN OTIBIT B
npodeccnoHabHOM chepe nesTeTbHOCTH

OIIK.3 yl mpeasaraTt HOBbIE 00IACTH HAYYHBIX UCCIEAOBAHUN U Pa3pabOTOK, HOBBIE
METOJIOTMYECKHE MOIXObI K PEIICHUIO 33/1a4 B MPO(eCCHOHATLHOU cdepe
NESATEIbHOCTH

OIIK .4 31 TEHJICHIIMH U NEPCIIEKTUBBI Pa3BUTHS SJIEKTPOHUKU U HAHORJIEKTPOHUKH, a
TaK)K€ CMEXKHBIX 00J1acTell HAyKU U TEXHUKHU

OIIK.4 y3 yMETh pa3pabarbiBaTh PUINICCKUE M MATEMATHICCKUE MOCIH IPUOOPOB H
YCTPOMCTB 3J€KTPOHUKH U HAHOJIEKTPOHUKHU

OIIK.5 31 npaBuiIa OpOPMIICHHS U TIPEACTABICHUS PE3yJIbTaTOB CBOCH
npoeccroHabHOM e TENbHOCTH

OIIK.5 yl IPaMOTHO U3JIaraTh Pe3yJabTaThl BHIMOJIHEHHON pabOTHI

I1IK.3 31 3HaTh OCHOBHBIEC TAPaMETPBI COBPEMEHHOTO 000pYIOBaHHS U TIPHOOPOB,
HCIIOJIb3YEMBIX IPU UCCIIEJOBAHUM XapaKTEPUCTUK U HU3TOTOBIEHUH U3EIUI
AIEKTPOHUKU Y HAHOAJIEKTPOHUKH

IIK.3 yl YMETh OPUEHTUPOBATHCSA B COBPEMEHHOM 000pYI0BaHUU U ITpHOOpax A
OCYIIECTBJICHUS BEIOOpA 1101 CBOU NMPOeCCHOHANBHBIC 3a/1a91

KoMnboTepHbIe TEXHOJIOTHH B HAYYHBIX HCCIE0BAHUAX

OIIK.4 y8 OCYIIECTBJISITH CTPYKTYPHOE MPEJICTABIICHUE U TTOBEJCHYECKOE MOJIETUPOBAHUE
9JIEKTPOHHBIX TPHOOPOB

IIK.1 35 3HaTh OCHOBHBIEC TCHACHIUN U IIEPCIEKTUBBI PA3BUTUS DJIEKTPOHUKHU U
HAHO3JIEKTPOHUKH

IIK.1 36 3HaTh OCHOBHBIE TEOPETUUECKUE METOIBI U CPEACTBA, UCIIOJIb3YEMBIE IIPU
pELIECHNN 3324 HayYHBIX UCCIIEJOBAHUN

IK.1 y4 YMEThb BBIOMpATh TEOPETUUYECKHE METOBI M CPEJCTBA JUIs PELICHUs 3a71a4
HAYYHBIX HUCCJIEAOBAaHUI

I1K.1 y6 yMeTh (JOPMYIHPOBATh LIETH U 337a4l HAYYHBIX MCCIIEJOBAHUIN

[IK.2 31 3HaTh METO/IbI MPOIPAMMHON pean3alry aJrOpuTMOB PEIICHU 3a4a4,
BO3HUKAIOIIMX B IPOIECCE HAYYHBIX UCCIIEJOBAHUN

I1K.2 35 3HATh OCHOBHBIE OIIEPALIMOHHBIE CUCTEMBI PEATILHOIO BPEMEHHU

I1IK.2 36 MIPUHIUIIBI TTOCTPOEHUS JIOKAIBHBIX U TTT00AIbHBIX KOMIBIOTEPHBIX CETeH,
OCHOBBI IHTE€pHET TEXHOJIOT Ui, TUTIOBBIE MPOLEAYPbI IPUMEHEHUS
poOJIEMHO-OPUEHTHPOBAHHBIX MPUKIATHBIX TPOIPAMMHBIX CPEICTB B
JTUCIUTITNHAX MPOo(dEeCCHOHATBHOTO KA U B TpodeccnoHanbHOoM chepe
JESITEIbHOCTH

[IK.2 38 3HATh OCHOBHBIE ITPUHIIAIIBI TUIAHUPOBAHUS U METOABl aBTOMATH3AIUA
9KCIIEPUMEHTA

I1K.2 311 3HaTh COBpEMEHHbIE HH(POPMAITMOHHO-U3MEPUTENIbHbBIE KOMIIEKCHI, MX

24




OCHOBHBIE MTapaMeTPhl

[K.2 y3 MCIOJIb30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIE M KOMITBIOTEPHBIC TEXHOIOTHH,
CpeICTBa KOMMYHUKAIIUMA, CIOCOOCTBYIONIHE MOBBIMIEHUIO 3((HEKTUBHOCTH
HAy4YHOH 1 00pa30BaTeNbHON Chep ACATEIbHOCTH

[IK.2 y10 YMETb UCIOJIb30BaTh COBPEMEHHBIE TPOTrPaMMHbBIEC MAKETHI JIJIs1 PEUICHUS 3a]a4
MOJICTTUPOBaHUST (GU3HUECKUX OOBEKTOB

[IK.2 yll YMETb MCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA aBTOMATU3UPOBAHHOTO
M3MEPEHHUS IS TTOBBIIICHHS] TOUHOCTH U3MEpPEHUM

I1K.2 yl13 YMETh IPOBOJIUTH U3MEPEHUS B PEXKMME PEATLHOTO BPEMEHU

HpOCKTI/IPOBaHI/Ie H TEXHOJIOIusl 3.]'[eKTp0HHOI71 KOMIIOHEHTHOi 0a3bl

OIIK.2 32 TEXHOJIOTUYECKNE HOPMBI TPOSKTHUPOBAHUS AIICKTPOHHON KOMITIOHEHTHOH 0a3bl

OIIK.2 33 3HaTh OCHOBHBIE ()YHIaMEHTAIbHBIC 3aKOHBI, UCIIOIb3YEMBIC B CBOCH
pohecCHOHALHON e TEIBHOCTH

OIIK.2 y4 aJanTHPOBATh TOIOJIOTHIO JIIEMEHTa KOMIIOHCHTHOM 0a3bl AJIEKTPOHUKH TI0T
TEXHOJIOTUYECKHE HOPMBbI

OIIK.2 y5 YMETb IPUMEHATh OCHOBHBIEC YPaBHEHUS AJI MOJIEIIMPOBaHUS,
MIPOEKTUPOBAHMS U KOHCTPYMPOBAHUS U3JIEIUNA U YCTPONUCTB JIEKTPOHUKU U
HAHO3JICKTPOHUKH

OIIK .4 32 (bU3NIECKYI0, XUMHKO-(DU3NIECKYIO i TEXHOJIOTUYECKYIO CYIIIHOCTh
IIPOLIECCOB, TPOTEKAIOIIUX IIPU U3TOTOBICHUN MUKPOCHCTEM;
IIPOM3BOJICTBEHHYIO TUTHEHY: YNCTOTY MarepuasioB u nomeuienuit; ECT/ u eé
IIPUMEHEHHE

OIIK .4 y2 IIPOBOJIUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE ITPOCKTUPOBAHUE
KOMIIOHEHTOB MMKPOCHUCTEMHOM TEXHUKH, UHTEIUIEKTYaIbHBIX MUKPOCUCTEM,
CEHCOPOB U aKTI0ATOPOB

IIK.1 y2 YMETb BBIIIOJHATH IIOCTAHOBKY 3a/1a4 IPOEKTUPOBAHNUS MIEKTPOHHON
KOMITOHEHTHOH 0a3bl, OpMYIHpPOBAaTh TEXHUYECKOE 3aJaHUE HA
ITPOEKTHUPOBAHKE

I1K.2 32 3HaTh METOJIbl pacyeTa ¥ MPOEKTUPOBAHMSI NEKTPOHHOW KOMIIOHEHTHON 6a3bl

[1K.2 33 METO/Ibl pacuera, MPOEKTUPOBAHUS, KOHCTPYHPOBAHUS U MOJIEPHU3ALIUU
3JIEKTPOHHON KOMITOHEHTHOU 6a3bl C HCHOIb30BAHUEM CUCTEM
aBTOMATHU3HPOBAHHOTO MPOEKTUPOBAHMS U KOMITBIOTEPHBIX CPEJCTB

IIK.2 yl BJIaJIeTh METOJJaMH MaTEeMaTHUYECKOT0 MOIEIIMPOBAHUS IPUOOPOB U
TEXHOJIOTHYECKHUX IPOIECCOB C I[€JIbI0 ONTUMHU3AIMU UX apaMeTPOB

IIK.2 y4 BJIaJIETh METOJJaMH MTPOCKTUPOBAHHUS HJIEKTPOHHON KOMIIOHEHTHOM 0a3bl 1
TEXHOJIOTUYECKHX MPOILECCOB ANEKTPOHUKH U HAHOAJIEKTPOHUKHU

IIK.2 y5 YMETh BBITIOJHATH CKBO3HOE ITPOEKTPOBAHHUE YCTPOICTB U MPUOOPOB
AJIEKTPOHHON TEXHUKH C YYETOM 3aJIaHHBIX TpeOOBaHUM

IIK.2 y8 BJIaJIeTh COBPEMEHHBIMH ITporpaMMHbIMH cpeacTBamu (CAD) monenupoBaHus,
ONTUMAJILHOTO MPOEKTUPOBAHUS U KOHCTPYHUPOBaHUS TPUOOPOB, CXEM U
YCTPOMCTB 3JIEKTPOHUKH ¥ HAHOIJIEKTPOHUKHU PA3TUYHOTO (PYHKIIMOHAIEHOTO
Ha3HAYCHUS

I1K.3 32 3HATh OCHOBHBIE ATAITbl IPOSKTUPOBAHHUS JIEKTPOHHON KOMIIOHEHTHOH 0a3bl

IIK.5 34 OCHOBBI aHaJIM3a HAyYHO-TEXHUYECKON HH(POpMAIMU U3 JINTEPATYPHBIX U
MATEHTHBIX HCTOUYHUKOB

IIK.5 36 3HATh OCHOBHBIE IPOEKTHO-TEXHOJIOTMUECKNE OTPAHUYEHUS HA
MTPOCKTUPOBAHHUE DJICKTPOHHON KOMIIOHEHTHOM 0a3bl

IIK.5 y3 yMETh MPOBOAMTH aHAJN3 HAYYHO-TEXHUYECKON MH(OpMAIK B CBOEH
npodeccroHabHOM 06J1acTH

IIK.5 y4 pa3pabarbIBaTh (hU3MYECKHE U MaTeMaTHYeCKHe MOJIeNU IPUOOPOB U

YCTPOMCTB 3JIEKTPOHUKH U HAHOAJIEKTPOHUKH, pa3pabaThIBaTh
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‘ TEXHOJOTHYCCKUEC MAPUIPYTHI X U3TOTOBJICHUSA

HNuocTpaHHbIH A3bIK (AHIVIMHCKUH)

OK.1 31 3HaTh TEPMHUHOJIOTHUIO MPO(ECCUOHATBHOMN Chephl AeATSTLHOCTH Ha
MHOCTPAHHOM $I3bIKE

OK.1 yl YMETh YUTaTh U peepupoBaTh JUTEPATYPY Ha HHOCTPAHHOM SI3bIKE

OK.1 y4 YMETb HCIOJIb30BaTh 3HAHUS SI3BIKA JUISI MPO(ECCHOHAIIEHOTO MEKTYHAPOTHOTO
00I1IeHUs ¥ B HAYYHO-HCCIIEJ0BATENbCKOM IeTEIbHOCTH

YnpasieHue HHHOBALUSIMU

OK.2 31 3HATh OCHOBHBIE 3Tallbl IUVITAHUPOBAHUS U YIPABIEHUS NPEAIPUITUEM

OK.2 35 3HATh ATaIlbl )KU3HEHHOTO ITUKJIA POU3BOJUMON MPOAYKIIUH

OK.2 y5 YMETb OTCIIEKHUBATh MPOXO0KICHUE U3/ENNs 110 dTaraM )KU3HEHHOI' O IIUKIa
IIPOU3BOIMMON IPOAYKIIMH

OK.2 y7 yMeTh paboTaTh B €IMHOM WH(POPMAIIMOHHOM MPOCTPAHCTBE TUIAHUPOBAHUS U
yIpaBJIEHUs NPEANPUITHEM

OK 4 33 npUHUMATH Y (PEKTUBHBIE YIIPABICHUECKHE PEIICHHS B YCIOBUAX
HEOIPEIIEHHOCTH, IKCTPEMAJIbHBIX CUTYyallUil, OCTPON KOHKYPEHTHON
00pBOBI, euITa peCypcoB, HEIIATSIKECIIOCOOHOCTH PEIPUITAN

OIIK.1 31 YMETh OLIEHUBATh HHBECTULIMOHHYIO MTPUBIIEKATEIHOCTh IPOEKTA C yUETOM
CTaJIMU €ro peajn3aluu U TUIla HTHBECTOpa

OIIK.1 yl 3HaTh METOJI0JIOTHIO pa3pabOTKU IPOEKTOB U MPOrpaMM, B TOM YHCIIE
[IOCTPOEHHUS, PEOPraHU3aLNU, PECTPYKTYPU3ALIMU U PEUHKUHUPUHTA OU3HEC-
IIPOLIECCOB

OIIK.2 31 YMETbh OPraHU30BbIBATh IPOEKTHYIO PaboTy, pa3padbaTeiBaTh U KOHTPOJIUPOBATD
pecypco-BpeMEHHbIE IPOEKTHBIE IT0KA3aTEIN

OIIK.3 31 3HATh NPUHIIMIIBI, METO/IbI, HHCTPYMEHThI KOMaH/1000pa30BaHusl U TEXHOJIOTUU
paboThI B KOMaH/IE

IK.17 31 3HaTh OCHOBBI IPOBEJICHNUS TEXHUKO-IKOHOMHUYECKOTO U ()YHKIIMOHAIBHO-
CTOMMOCTHOT'O aHaJIW3a PHIHOYHON 3P (PEKTUBHOCTH CO3aBAEMOT0 MPOYKTa

I1K.17 yl YMETh OLIEHUBATh PHIHOYHYIO 3()()EKTHBHOCTD CO3/1aBAEMOI0 MPOJIYKTA

Jlucyunaunvl (Mooyau), eapuamuenvle

Puitocopust

OK /4 31 3HATh OCHOBHBIE METOJ0JIOTMYECKHE KOHLENIMN COBPEMEHHON HAYKH

OK 4 32 3HATh OCHOBHBIE METO/Ibl HAYYHOI'O TO3HAHUS

OK /4 34 3HATh CUCTEMHYIO IEPUOJN3ALINI0 NCTOPUU HAYKH U TEXHUKH

OK 4 35 3HATh COBPEMEHHYIO HAYUHYIO KapTUHY MUpa

CrnennanbHblie 1J1aBbl (PM3HKH MOJYNPOBOIHHKOBBIX IPHOOPOB

OIIK.1 33 3HATh TEXHOJIOIMYECKHE OCOOEHHOCTH U3TOTOBIIEHUS HHTETPAIbHBIX
MOJTYITPOBOTHUKOBBIX PE3UCTOPOB, CYOMUKPOHHBIX 1 HAHOMHKPOHHBIX
TPaH3UCTOPOB, UcoJIb3yeMbIX B coBpeMeHHbIXx CBUC u YBUC

OIIK.2 y2 YMETb BBIYHCIIATH OCHOBHBIE TAPAMETPBI COBPEMEHHBIX MOJIYNIPOBOIHUKOBBIX
MHTETPaJIbHBIX PE3UCTOPOB U TPAH3UCTOPOB.

[IK.2 34 3HATh (prU3HUEcKre 0COOEHHOCTH MOIYIPOBOAHUKOBBIX HHTETPATbHBIX
PE3UCTOPOB , CYOMUKPOHHBIX U HAHOMUKPOHHBIX KMOIIT Ha 06beMHOM
kpemHnu 1 KHU-cTpykTypax , BBICOKOYaCTOTHBIX TPAaH3UCTOPOB Ha
reTepOCTPYKTYpax.

[IK.2 y9 YMETh IPUMEHATh MATEMAaTUYECKOE MOJEIMPOBAHNE JIJIS AHAIN3a YJIEMEHTHOU
6a3bl cyOMUKpOHHBIX 1 HaHOMUKpOHHBIX CBUC u YBUC

CemuHaphl 10 CENUATBHOCTH

OIIK.5 31 npaBuia OpOPMIICHHS U TIPEACTABICHUS Pe3yJIbTaTOB CBOEH
poeCCUOHATHHON IEATETLHOCTH

OIIK.5 yl I'pPaMOTHO M3J1araTh pe3yJbTaThl BHIOJIHEHHON pabOThI
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IIK.5 34 OCHOBBI aHAJIN3a HAYYHO-TEXHUYECKON MH(GOPMAITIHU U3 JTUTEPATYPHBIX U
MAaTEHTHBIX HCTOYHUKOB
IIK.5 y3 YMETh MTPOBOJIUTH aHAJIN3 HAYYHO-TEXHUYECKON HH(OpPMAIUU B CBOSH

npoecCHOHATLHON 00JIaCTH

CHeHHaJIbeIe IJ1aBbI

MHKPO- ¥ HAHOYJIEKTPOHUKH

OIIK .4 33 OCHOBHBIE HaIlpaBJICHUS Pa3BUTUS MUKPO- U HAHOIEKTPOHUKHU; OCHOBHBIE
THUIIBI KBAHTOBOPA3MEPHBIX HAHOCTPYKTYP (KBAHTOBBIE TOUKH, SIMBI,
MIPOBOJIOKH, CBEPXPEIIETKH ), 0COOCHHOCTH HX JIEKTPOHHOTO CIIEKTPa U
3¢ PEeKTHI pa3MEPHOT0 KBAHTOBAHUS

OIIK .4 35 IIPUMEHEHHE CUCTEM HU3KOM Pa3sMEPHOCTH B COBPEMEHHOM HIEKTPOHUKE

OIIK .4 y5 MIPUMEHSATD MMOJTYyYEHHBIC 3HAHUS JIsI O0BICHEHUS PAOOTHI M IPOSKTUPOBAHUS
prOOPOB HAHOAIEKTPOHHUKH, UCTIOIB3YIOUINX KBAHTOBO-pa3MepHbIE A (PEKTHI

OIIK.4 y6 MIPOTHO3UPOBATH H3MEHEHHNE CBONCTB OOBEKTOB MPU U3MEHEHUU BHEIITHUX
YCJIOBUM WJIM BO3JICHCTBUI

OIIK 4 y7 CTPOUTH MAaTEMATHYECKUE MOJIEIN pacyeTa IapaMeTpoB CUCTEM HU3KOU

PasMEPHOCTHU; OCYLICCTBIIATH BLI60p 3HAYCHUM HeO6XOI[I/IMBIX mapaMeTpoOB JIA
KOHKPCTHBIX TUIIOB O6”I>GKTOB; BBIIIOJIHATL aHAJIN3 OCHOBHBIX XapaKTCPHUCTHUK
9THX CUCTCEM

MeToabl MCCIETOBAHUSA MHUKPO3JICKTPOHHBLIX 1 HAHO3JICKTPOHHBIX CTPYKTYP

OIIK.1 y8 IPUMEHSATh METO/Ibl aHaJIN3a U 00PabOTKH HKCIIEPUMEHTANIbHBIX JaHHBIX,
CHCTEMaTH3allly HAY9HO-TEXHUYECKON HH(OpMaIIu

[IK.4 32 OCHOBHBIE BU/IbI U CBOIICTBA HAHOOOBHEKTOB, HAHOMATEPUAJIOB, YCTPOUCTB U
npuOOPOB HA UX OCHOBE, TUITOBBIE TEXHOJIOTUYECKHUE MPOIIECCHI UX MOTYYCHHUS,
JIEMEHTHYIO 0a3y, a TaK)Ke TUIIOBOE 000PYJIOBaHUE

[1K.4 33 OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IBI M CPECTBA U3MEPEHUS (PU3UIECKUX
BEJIMYHMH

[1K.4 y4 OCYILIECTBIIATh IOCTAHOBKY 1LI€JIeH U 3a/1a4 paOOThI TP BBIMOJIHEHUN HAYYHBIX
VCCJIEIOBAHUM ¥ OpraHU3alliy ONBITHOTO POMBIILIEHHOTO IPOU3BOICTBA

I1IK.4 y5 IIPUMEHSTh COBPEMEHHBIE METO/IbI MCCIIEA0BAHNS Ul CUHTE3a U aHAJIN3a
MaTEepHUaJIOB U KOMIIOHEHTOB MHKpPO- M. HAHOCUCTEMHOMN TEXHUKU

I1IK.4 y7 noJry4yaTh U 00pabaTeiBaTh HEOOXOAUMYIO JJIsl OPTaHU3AIMH HAyYHbIX
UCCIIEIOBAaHUM U MPOMBIIIJIEHHOT'O TPOM3BOJACTBA HHPOPMAIIUIO, B TOM YHCIE
9KOHOMMYECKYIO

IIK.5 32 MaTeMaTHUYECKU anmnapar U YUCICHHbIE METObI AJI1 MOJIEIUPOBAHUS (PUZNKO-

XUMHYCCKUX ITPOUECCCOB U HBJ'IeHHfI, JIC)KAIINX B OCHOBC HAHOTCXHOJIOI'MHU

Jlucyunaunvt (Mooynu), eapuamusHule, no 8b100py CMyOeHma

MukponpoueccopHbie CpeicTBa 00padOTKH NePBHYHOM HHPOpMALMHT

IIK.1 yS OCYILIECTBIISATh BBIOOP CTPYKTYPbl MUKPOIIPOLIECCOPHOM CUCTEMBI B
COOTBETCTBHUH C ITOCTABJICHHOM 3a/1a4yeil

[IK.2 37 METO/]Ibl U TEXHUYECKHE PELICHHs OpraHn3anuyu oOMeHa nHpopmamueil B
MHUKPOIIPOLIECCOPHBIX CUCTEMAX

I1K.2 319 CHUCTEMY KOMaHJI MUKPOIIPOLIECCOPA

[IK.2 yb HCIIOJIB30BAaTh MUKPOITPOLIECCOPHBIE CHCTEMBI ITPH PEIIEHNN KOHKPETHBIX
3aJ1a4 aBTOMaTH3alM1 SKCIIEPUMEHTA U YIIPaBJIEHUS IPOU3BOJCTBEHHBIMU
IpoueccaMu

I1K.3 34 OCHOBHBIE BH/Ibl IAMSATH MUKPOIIPOLIECCOPHBIX CUCTEM

I1K.3 38 OCHOBHBIE PA3HOBUIHOCTH apXUTEKTYPbl COBPEMEHHBIX MUKPOIIPOLIECCOPOB

I1K.3 311 CTPYKTYPY MUKPOIIPOLIECCOPHON CUCTEMBI

TexHn4ecKHe CpecTB

a oro0paxkeHust MHGopMaun

OIlIK.1

v4

OCYILIECTBIISITh OLIEHKY BO3MOXKHOCTE 1 000CHOBAHHBIN BBIOOp THIA CPE/ICTBA

OTO6pa)KeHI/I$I I/IH(I)OpMaI_[I/II/I B COOTBCTCTBUHU C PCIIACMbIMU 3aJa4aMU
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I1K.2 313 CXEMBI YIIPABJICHHS BBIBOJIOM WH(}OpMAIuu

I1K.3 36 KJIaCCU(UKALIMIO CHCTEM O0TOOpakeHUs: MHPOPMAaLIUU

I1K.3 37 OCHOBHBIC ITPUHITUITBI BU3YAITH3allUA HHPOPMAITUH

IIK.3 39 OCHOBHBIE MTAPAMETPhI U TEXHUYECKUE XapPAKTEPUCTUKU CPEACTB OTOOPAKEHHS

nHpopmauu

MaTepI/Ia.J'ILI H IMPOoUECChI MHKpOCI/ICTeMHOﬁ TEXHUKH

OIIK 4

32

(bu3NYeCKyI0, XUMUKO-(DU3UUECKYIO M TEXHOJOTUYECKYIO CYIIHOCTh
MIPOIIECCOB, MPOTEKAIOIIMUX MTPU U3TOTOBJICHUHA MUKPOCUCTEM;
MPOU3BOJCTBEHHYIO TUTUEHY: YUCTOTY MaTepuaioB u nomemennii; ECT/ u eé
MIPUMEHEHHE

OIIK .4

MMPOBOAUTH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOTHICCKOC ITPOCKTUPOBAHUC
KOMIIOHCHTOB MHKpOCHCTGMHOfI TEXHUKHN, UHTCIICKTYAaJIbHBIX MUKPOCHCTEM,
CCHCOPOB U aKTHOATOPOB

I1IK.2

METO/bl pacueTa, IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MOJICPHU3AIINT
ANEKTPOHHON KOMIIOHEHTHOM 0a3bl C MCITOJIb30BAHUEM CHCTEM
ABTOMATU3HPOBAHHOIO MPOEKTUPOBAHUS U KOMIIBIOTEPHBIX CPEJCTB

[1K.4

y6

BI)I6I/IpaTI> MPAaKTUYCCKUC BAPpUAHTBI TCXHOJOTUH U3TOTOBJICHUSA 3JIEMCHTHOM
0a3sl MUKPOSJICKTPOHHUKN U MUKPOCHUCTCM JJIA PCHICHUA MHXXCHCPHLBIX 3a1a4

CrnenuajbHbIe [J1aBbI

(l)HZW[KI/I MHUKPOCUCTEM

I1IK.4 35 (1)1431/1%01(1/16 MIPUHIHAIIBL ILCIZCTBHH MCXAaHHMYCCKUX, TCIIJIOBbIX, MAarHUTHBIX,
TCPMHUYCCKUX, XUMUYCCKUX aKTHOATOPOB
IIK.4 y1 AHAJIIM3UPOBATH KOHCTPYKIHUU aKTHOATOPOB, KOJIMYCCTBECHHO OINHCHIBATH

XapaKTEPUCTHKHU aKTHOATOPOB

Cucremsbl cOopa, 00pa

00TKH M 0TOOpakeHus1 UHGOpMaAK

I1K.2 39 OCHOBHBIE BH/Ibl IPe0OPa30BaHUs AHATOTOBBIX CUIHAJIOB B IIM(POBBIE

I1K.2 312 OCHOBHBIE METOJIbl 00pa0OTKH II(PPOBBIX CUTHAIOB

IIK.2 314 OCHOBHBIE [TapaMETPBI AEKTPOHHBIX KOMIIOHEHTOB HUCIIOJIb3YEMBIX B
yCTpOMCTBaX NEPBUUHOI 00pabOTKN HH(pOpMaK

I1K.2 315 OCHOBHBIE TUIIBI JIEKTPOHHBIX YCTPOICTB 00pabOTKM NEPBUYHON MH(OpMAIK

[1K.2 y2 UCIO0JIb30BaTh U3BecTHbIE anroput™bl LIOC nis perieHust KOHKpPETHBIX 3aa4
1o 00paboTKe NepBUYHON MH(OpMAIIH

[IK.2 y7 HCIOJIb30BaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y MpHU pelIeHNH KOHKPETHBIX
3aJja4 o 00paboTKe NepBUYHOM HH(pOopMaun

I1K.3 33 NOHATUIHBIN annapaT (TEpPMUHOJIOTHIO) AUCHUIUIMHBI

I1K.3 35 CTPYKTYpPY 3IEKTPOHHBIX 1 MUKPOIIPOLECCOPHBIX YCTPONCTB 00paboTKU
NepBUYHON MH(OpMaIUK

I1K.3 y2 MIPUMEHSITh TUIIOBBIE CTPYKTYPHBIE CXEMBI JJI1 HOBBIX MPOEKTHBIX PEHICHUN

KoMnboTepHbIe TEXHOJIOTHH B IPOCKTHPOBAHUHU

OIIK.2 yb MIOHUMATh CYTh MOAEIUPYEMBIX 3P(PEKTOB HA OCHOBE rpapuuecKoro
npeJcTaBIeHUs HHPOPMALIUK; IPEACTABIATh PE3yJIbTaThl PEIICHUs 3a1a4,
omucaHue pacu€THO-rpadUIecKoro 3agaHus B y100HOW (opme

I1K.2 310 OCHOBBI aBTOMAaTHYECKOT'0 IPOEKTUPOBAHUS SJIEKTPOHHBIX TPUOOPOB

[IK.2 317 MIPUHIIMITBI TOCTPOEHUS MOJiesiel BeprUPHUKAIUU HUPPOBBIX IEKTPHUECKUX
CXEM

I1IK.2 318 CIOCOOBI ONMMCaHMSI OCHOBHBIX YacTel COBPEMEHHBIX LU(POBBIX
ANEKTPUYECKUX CXEM C MOMOUIBIO CHEIHMATM3UPOBAHHBIX SI3bIKOB OMMCAHUS Ha
ypoBHe RTL

[IK.2 yl5 pa3pabatbiBaTh MOZEINb BeprupuKalnuy UG POBOI JIEKTPUUECKON CXEMBI T10 €€
crienupuKaum

[IK.2 yl6 co3naBath RTL onucanue nudpoBoit 31EKTPUIECKON CXEMBI TIO €€

crienupuKaum
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I1IK.4

34

MpUMEHsIEMbIE PEIeHUs] ISl Tepeadd HHPOPMAIMN MEKIAY ACHHXPOHHBIMU
JIOMEHaMU ITU(QPOBBIX ATEKTPUUECKUX CXEM

Ilpaxkmuku, 6 mom uucie HayuyrHo-uccieoosamenvckas paboma (HHUP)

Y4yeOHasi NPAKTHKA: HAYYHO-HCCJIEI0BATEIbCKAS MPAKTHKA

OK.1 33 WHOCTPAHHBIN S3BIK JJI1 CBOOOTHOTO OOIICHHS

OK.1 y6 OCYILIECTBIIATH JEJIOBYIO NIEPENUCKY KaK Ha PYCCKOM, TaK U HA NHOCTPAHHOM
A3BIKE

OK.1 y7 MIPOBOAMTH MyOIUYHYIO TPE3CHTAIMIO PE3YJIbTaTOB MPOPECCHOHATHHON
JesITeNbHOCTH

OK.2 33 OCHOBHBIC HOPMBI 1 TIOJIOKEHUS 37I0POBOT0 00pa3a >KM3HU

OK.2 34 OTpacJIeBYIO HAIIPABJIEHHOCTD [IPAaBOBBIX HOPM, B TOM YHUCJIE C YYETOM
cOOCTBEHHON PO ECCHOHATILHOMN 1E€ATEIbHOCTH

OK.2 36 yMEeT BBICTpAauBaTh MapTHEPCKUE OTHOLICHUS B COLUAIIBHO-TPYAOBOM cdepe,
paboTaTh B KOMaH/e

OK.2 yl KOHCTPYKTMBHO OTHOCHUTBHCS K BHEIITHEH OLIEHKE JEATEIbHOCTH

OK.2 y2 MOJKET OCYIIECTBIIATh Pealn3aliio HOpMaTUBHO-TIPABOBBIX aKTOB B cdepe
pohecCHOHALHOM IeATEIIBHOCTH

OK.2 y4 [TpuBUBaTH HOPMBI U PEKOMEHJAIMH 3I0POBOT0 00pa3a KU3HU

OK.3 31 OCHOBHBI€ T0JIO)KEHHSI TYMaHUCTUYECKON U HAYYHOU ITHKU

OK.3 y2 yrnoTpedIsaTh GriI0coPCKUe KATErOpUU U MOHSITHS

OIIK.1 35 METOJBl CUHTE3a U UCCIICIOBAHUS MOJCIEH

OIIK.1 y2 a/IeKBaTHO CTaBUTh 3aJjaul UCCIIEOBAHMS U ONTUMU3AINU CIOKHBIX O0BEKTOB
Ha OCHOBE METOJ/I0B MAaTEMaTHYECKOI'0 MOJICIMPOBAHUS

OIIK.1 v4 OCYHIECTBJISITH OIIEHKY BO3MOXKHOCTEH 1 000CHOBaHHBIN BHIOOP THIIA CPEICTBA
oTroOpakeHHst HH(OpMaLlMK B COOTBETCTBUH € PELIAEMBIMHU 3a7a4aMU

OIIK.1 y8 MPUMEHSTh METO/IBI aHATIN3a 1 00PabOTKH HKCIIEPUMEHTAIBHBIX JaHHBIX,
cHCTEeMaTHU3allui HayYHO-TEXHUYECKOI HH(pOopMaIiu

OIlK.2 32 TEXHOJIOTUYECKHE HOPMbI POEKTUPOBAHUS JIEKTPOHHON KOMIIOHEHTHOM 0a3bl

OIlK.2 33 3HATh OCHOBHBIE (DYHAaMEHTAJIbHBIE 3aKOHBI, HCIIOJIb3yEMBIE B CBOEH
poeCCHOHATILHOM 1€ TEIbHOCTH

OIIK.2 34 3HATh OCHOBHBIE 3TaIlbl OpPraHU3alui HAYYHO-UCCIIEJ0BATEIbCKOM paboThI B
cBoel MpodecCHOHANBHOM NesITeTbHOCTH

OIlK.2 yl YMETbh OPraHU30BaTh CBOM HAayUHbIE UCCIIEI0BAaHUS B paMKax OOLIEro Hay4HO-
HCCJIEIOBATEIBCKOIO IPOEKTa

OIIK.2 yb MIOHUMATh CYTh MOJAEIUPYEMBIX 3P(PEKTOB HA OCHOBE rpapUueCcKoOro
IpeJCcTaBIeHUs HHPOPMALIUY; IPEACTABIATh PE3yJIbTaThl PELICHUs 3a1a4,
omucaHue pacu€THO-rpaduuecKoro 3agaHus B yno0Hoi (opme

OIIK.3 32 OCHOBHBIE 3aKOHOMEPHOCTH HCTOPUYECKOTO MPOLIECCa B HAYKE U TEXHHUKE,
3Tanbl UCTOPHUUECKOTO Pa3BUTHS B 00JIACTH AJIEKTPOHUKH, MECTO U 3HAaUCHHE
JIEKTPOHUKU B COBPEMEHHOM MHpPE

OIIK.3 33 MepeI0BOM OTEeUECTBEHHBIN U 3apyOeKHbII HAYUHBIH OIBIT B
npodeccuOHATbHOMN cepe nesITeTbHOCTH

OIIK.4 31 TEH/CHLUHU U NEPCIEKTUBBI PA3BUTHUS DJIEKTPOHUKUA U HAHODJIEKTPOHUKH, &
TaKXKe CMEXHBIX 00JIaCTe HAyKU U TEXHUKH

OIIK 4 32 (bu3NIECKyI0, XUMHKO-(DU3NYECKYIO M TEXHOJIOTUYECKYIO CYIIIHOCTh
MIPOLIECCOB, MPOTEKAIOIINX MPU U3TOTOBICHUN MUKPOCHCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YNCTOTY MarepuasoB u noMmeuiennii; ECT/ u eé
MIPUMEHEHNE

OIIK 4 33 OCHOBHBIE HaIlpaBJICHUS Pa3BUTUSI MUKPO- U HAHONIEKTPOHUKHU; OCHOBHBIE

THUIIBI KBAHTOBOPAa3MEPHBIX HAHOCTPYKTYP (KBAHTOBBIE TOUKH, SIMBI,
MIPOBOJIOKH, CBEPXPEIIETKH), OCOOEHHOCTHU MX JIEKTPOHHOTO CIIEKTPa U
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3(EeKTHI pa3MEPHOT0 KBAHTOBAHUS

OIIK .4 35 IIPUMEHEHUE CUCTEM HU3KON Pa3sMEPHOCTH B COBPEMEHHOM JIEKTPOHUKE

OIIK .4 y5 MIPUMEHSATD MMOJTYyYEHHBIC 3HAHUS JJIs1 O0BSICHEHUS pabOThl U TPOCKTUPOBAHMS
npuOOPOB HAHOAIIEKTPOHHUKH, UCTIOIB3YIOUINX KBAHTOBO-pa3MepHbIE A (PEKTHI

OIIK .4 y6 MIPOTHO3UPOBATH U3MEHEHHE CBONCTB OObEKTOB IPU U3MEHEHUH BHEIITHUX
YCJIOBUI WJIA BO3JAEHCTBUI

OIIK.5 31 npaBuiia opOpMIICHUS 1 TIPEICTABIICHHS PE3yIbTaTOB CBOCH
poecCHOHAIBHON e TEIbHOCTH

OIIK.5 yl IPaMOTHO M3JIaraTh pe3yJbTaThl BHIMOJIHEHHON pabOThI

IK.1 36 3HATb OCHOBHBIE TEOPETUYECKUE METOABI U CPEACTBA, UCIIOJIb3YEMBIE ITPU
pELIEHNN 3a]]a4 HAyYHBIX UCCIICJOBAHUN

IK.1 y4 YMETb BbIOMPATh TEOPETUUECKUE METO/IbI U CPE/ICTBA JUIsl peIlIeHUs 3a/1a4
HAYYHBIX UCCJIEAOBAaHUI

[K.1 y5 OCYIIECTBJISITH BBIOOP CTPYKTYPhl MEKPOIIPOIIECCOPHON CHCTEMBI B
COOTBETCTBHUHU C IIOCTABJICHHOM 3a/1a4ei

I1K.1 y6 yMeTh (POpMYIHPOBATH LENU U 334U HAYYHBIX HCCIIeIOBAHUN

[IK.2 33 METO/Ibl pacuera, IPOEKTUPOBaHNUs, KOHCTPYUPOBAHUS U MOAEPHU3ALIUN
3JIEKTPOHHON KOMIIOHEHTHON 6a3bl C HCIOIb30BAHUEM CUCTEM
aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHMS U KOMIIBIOTEPHBIX CPEICTB

IIK.2 36 IPUHLUIIBI TOCTPOEHUS JIOKAJIBHBIX U INTOOAJIbHBIX KOMIIBIOTEPHBIX CETell,
OCHOBBI IHTE€pHET TEXHOJIOTH, TUIIOBBIE IPOLEAYPHI IPUMEHEHUS
POOJIEMHO-OPUEHTHPOBAHHBIX MPUKIATHBIX IPOIPAMMHBIX CPEICTB B
JTUCIUILTMHAX MTPO(EeCcCHOHATLHOTO UKIIA U B IPOdECCHOHATBHON cdepe
JESTEIbHOCTH

I1K.2 39 OCHOBHEBIE BHJIbI IPe0OPa30BaHUS AHATOTOBBIX CUTHAJIOB B IIM(POBHIE

I1K.2 310 OCHOBBI aBTOMaTHY€CKOI'0 MPOEKTUPOBAHUS AIEKTPOHHBIX PUOOPOB

I1K.2 312 OCHOBHBIE METO/Ibl 00pPa0OTKHU IIU(PPOBBIX CUTHAIOB

[1K.2 316 OCHOBHBIE YHCIICHHBIE METO/bI, NUCIIOJIB3YEMBIE B MATEMATHYECKOM
MO/JICIMPOBAHUM: PEILIEHHs CUCTEM JIMHEHHBIX anreOpanyeckiux ypaBHEHUH,
pelIeHNs HeTMHEWHBIX alNreOpandeckuxX ypaBHEHUN U UX CUCTEM, BBIYUCICHUS
OIIPEAEIEHHBIX UHTETPAJIOB, YUCIIEHHOTO UHTETPUPOBAHMUS
¢ depeHINaTbHBIX YpaBHEHHUH (OOBIKHOBEHHBIX U B YACTHBIX ITPOU3BOJIHBIX )
U UX CUCTEM

[1K.2 317 MIPUHLIMIIBI TOCTPOEHUS MOJiesiel BepUPHUKALIUU HUPPOBBIX AIEKTPUUECKUX
CXEM

[IK.2 y3 HCIOJIb30BaTh COBPEMEHHbIE NH()OPMALIMOHHBIE U KOMITbIOTEPHBIE TEXHOJIOTHH,
CpeAcTBa KOMMYHHKAIIMH, CIIOCOOCTBYIOIINE MOBBIMIEHHIO 3()(hEKTUBHOCTH
Hay4YHOU W 00pazoBaTesbHON chep AeITEIHbHOCTU

IIK.2 y7 HCIOJIb30BATh COBPEMEHHYIO JIEMEHTHYIO 0a3y MpH pelIeHNH KOHKPETHBIX
3aJ1a4 1o o0paboTKe nepBUYHON MH(OpMaLIUU

I1IK.2 yl4 CTpOUTH (hopMaIbHbIE MaTEMaTUYECKHE MOJIENIN PeaTbHbIX 00BEKTOB HA OCHOBE
AKCIIEPUMEHTAJILHOTO UCCIIEeIOBAaHUS UX XapaKTEPUCTUK

I1K.3 33 MOHSTUHHBIN anmnapat (TEpMUHOJIOTHIO) TUCITUILIUHBI

I1K.3 34 OCHOBHBIE BH/IbI IAMSTH MUKPOIIPOLIECCOPHBIX CUCTEM

I1K.3 38 OCHOBHBIE PA3HOBUIHOCTH apXUTEKTYPbl COBPEMEHHBIX MUKPOIIPOLECCOPOB

IIK.3 39 OCHOBHBIE ITAPAMETPhI U TEXHUUECKUE XapPaKTEPUCTUKU CPEACTB OTOOPAKEHHS
nHpopManuu

IIK.3 310 OCHOBHBIE CXEMOTEXHUUECKNE ITyTH BKJIIOUEHUSI KOMIIOHEHT MUKPOCHUCTEMHOMN
TEXHHKHU B COCTaB MHKPOCHUCTEM

I1K.3 311 CTPYKTYPY MUKPOIIPOLECCOPHON CUCTEMBI

I1K.3 y2 IIPUMEHSITh TUIIOBBIE CTPYKTYPHBIE CXEMBI JJIs1 HOBBIX IPOEKTHBIX PEHICHUN
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[IK.4 31 AITOPHUTMBI TPOBEACHUS MHOTO()AKTOPHBIX SKCTIEPUMEHTOB MPU MTOCTPOSHUHN
MaTEeMaTHYECKUX MOJIEJIEeH CI0KHBIX 00bEKTOB

[IK .4 32 OCHOBHBIC BHJIBI M CBOMCTBAa HAHOOOBEKTOB, HAHOMATEPHAJIOB, YCTPOHCTB H
npuOOPOB HA UX OCHOBE, TUIIOBBIE TEXHOJIOTUYECKHUE TPOIIECCH UX MOTYYCHHUS,
AJIEMEHTHYIO 0a3y, a TaK)Ke TUIOBOE 000pyI0BaHUE

I1IK.4 33 OCHOBBI METPOJIOTUH, OCHOBHBIE METO/BI M CPEJCTBA U3MEPEHUS (PU3NIECKUX
BEJINYUH

I1IK.4 36 ¢bu3nvecKkre NPUHIMIBI pa0OThHI AKTIOATOPOB C JIEKTPOCTATHIECKUM H
TEPMUYECKUM YIIPaBICHUEM

I1K.4 37 ¢bu3nvecKkre NPUHIMIBI pa0d0THI CEHCOPOB MEXAaHUYECKUX, TETJIOBBIX,
MAarHUTHBIX, XUMUYECKUX U PAIMALIMOHHBIX BEJINYUH

I1K.4 y4 OCYIIECTBIISATH MOCTAHOBKY LIEJICH M 3a/1a4 PaOOThI MPH BHIMOJIHEHUH HAyYHBIX
WCCIEA0BAHUI M OPraHU3allly ONBITHOIO MPOMBIIIJIEHHOTO MPOU3BOJICTBA

[1IK.4 y5 MIPUMEHATh COBPEMEHHBIE METO/IbI MCCIIEIOBAHHUS JIJIsl CUHTE3a U aHAJIM3a
MaTEpHUaJIOB U KOMIIOHEHTOB MHKpPO- M. HAHOCUCTEMHOM TEXHUKHU

[IK.4 y8 MIPOEKTUPOBATh CEHCOPHI MEXAHUUECKHUX, TEIJIOBBIX U MArHUTHBIX BEJTUYHH C
y4eTOM 0COOEHHOCTEH N3MEPSIEMBIX BEIMYHH

IIK.5 32 MaTeMaTHYeCKUi anmnapar U YUCICHHBIC METObI AJI1 MOJICTUPOBAHUS (PUZUKO-
XUMHUYECKHUX MPOIECCOB U SIBJICHUM, J€KaIMX B OCHOBE HAHOTEXHOJIOT MU

IIK.5 34 OCHOBBI aHaJIM3a HAYYHO-TEXHUYECKON MHPOPMAIINH U3 TUTEPATYPHBIX U
MATEHTHBIX HCTOUYHUKOB

IIK.5 y3 yYMETb MIPOBOJUTH aHATN3 HAyYHO-TEXHUUECKON MH(OpMaLiu B CBOEH

npoeCCHOHATLHON 00JIaCTH

IIpou3BoACTBEHHAA T

AKTHKA: HAYYHO-UCCIEA0BATCIbCKAsA paﬁoTa

OK.2 38 pa3padarbIBaTh OPraHU3alMOHHO-YIIPABICHYECKYIO MOJEIh e TEILHOCTH
NPENpPUATHS HA OCHOBE TEXHOJOIMH OM3HEC-IIPOLIECCOB

OK.2 y8 pa3pabaTbIBaTh CUCTEMY YIpaBIEHUS POEKTOM, (HOPMUPOBATH OIOIKET
MIPOEKTA, OCYIIECTBISATh OPraHU3allMOHHOE TPOEKTHPOBAHHE

OK /4 y2 pa3pabaTbIBaTh IpOrpaMMy YIpPaBIeHHs pUCKAMU

OIlIK.1 y9 OCYILIECTBIATH (OPMATU3ALUIO U AITOPUTMH3ALIIO (YHKIITMOHUPOBAHUS
HCCIIETYEMON CHCTEMBI

OIlK.2 32 TEXHOJIOTUYECKHE HOPMbI POEKTUPOBAHUS JIEKTPOHHON KOMIIOHEHTHOM 0a3bl

OIIK.2 y4 a/lanTUPOBATh TOIOJIOTHIO 3JIEMEHTa KOMIOHEHTHOM 0a3bl 3JIEKTPOHUKH O]
TEXHOJIOTUYECKHE HOPMBbI

OIIK 4 y2 IIPOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE TPOEKTUPOBAHUE
KOMITOHEHTOB MMKPOCUCTEMHOMN TEXHUKU, UHTEIUIEKTYaIbHBIX MUKPOCUCTEM,
CEHCOPOB U aKTIATOPOB

OIIK .4 y7 CTPOUTH MAaTEMATHYECKUE MOJIEIIN pacyeTa apaMeTpoB CUCTEM HU3KOMU
Pa3MEepHOCTH; OCYLIECTBIATh BHIOOP 3HAUEHUH HEOOXOJUMBIX TapaMeTPOB IS
KOHKPETHBIX TUIIOB OOBEKTOB; BBIIOIHSTH aHAIN3 OCHOBHBIX XapaKTEPUCTUK
ITHX CUCTEM

OIIK.5 31 npaBuiIa OpOPMIICHHS U TIPEACTABICHUS Pe3yJIbTaTOB CBOEH
poheCCUOHATBHON IEATETbHOCTH

IIK.1 y7 BbIOMPATh MPAKTUYECKUE BAPUAHTHI CEHCOPOB U AKTIOATOPOB JUISI PEILICHUS
MHXEHEPHBIX 3a]a4

I1IK.2 33 METO/]Ibl pacyeTa, IPOEKTUPOBAaHUS, KOHCTPYUPOBAHMS U MOJIEPHU3ALIUU
AJIEKTPOHHOW KOMITOHEHTHOM 0a3bl C HCTIOJI30BAHUEM CHCTEM
aBTOMATHU3MPOBAHHOTO MPOEKTUPOBAHMS U KOMIIBIOTEPHBIX CPECTB

[IK.2 37 METO/]Ibl U TEXHUYECKHE PELICHHs OpraHu3auuyu oOMeHa nHpopMmanueil B
MHUKPOIPOLIECCOPHBIX CUCTEMAX

I1K.2 319 CHUCTEMY KOMaHJI MUKpOIIPOLIECCOpA
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[IK.2 yl2 MPOBOJUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE MPOECKTUPOBAHUE
WHTEJUICKTYaJIbHBIX CEHCOPOB

[IK.2 yl4 CTPOUTH (popMaIbHBIC MATEMATHYECKUE MOJIEITH PEATbHBIX 00BEKTOB Ha OCHOBE
9KCIIEPUMEHTAILHOIO UCCIIEI0BAHUS UX XapaKTEPUCTHK

[IK.2 yl5 paspabaTheiBaTh MOJIeNb BepruuKauu nu(PpoBoOi IEKTPUIESCKON CXEMBI 110 e
crienn(uKaIum

[IK.2 yl6 co3naBath RTL onucanue nudpoBoi 2JIeKTpUIECKOM CXEMBI 110 €
crienu(puKaIum

[IK .4 y6 BBIOMPATh MPAKTUYECKNE BAPUAHTHI TEXHOJIOTHU U3TOTOBIICHUS 3JIEMEHTHOM
0a3bl MUKPODJIEKTPOHUKH U MUKPOCHCTEM JIJIsl PEIICHUS] MH)KCHEPHBIX 3a/1a4

[IK .4 y7 MoJTy4aTh ¥ 00pabaThiBaTh HEOOXOIUMYIO JUIsI OPTraHU3alUHA HAYIHBIX
MCCIIEIOBAaHHUH U TPOMBIIUIEHHOTO MTPOM3BOICTBA MH(OPMAIIHIO, B TOM YHCIIE
SKOHOMUYECKYHO

[1IK.4 y8 MIPOEKTUPOBATh CEHCOPHI MEXAHUYECKHUX, TEIJIOBBIX U MArHUTHBIX BEJIUYHH C
y4eTOM 0COOEHHOCTEH N3MEPSIEMbIX BEIMYHH

IIK.5 yl MIPOBOAMTH YUCIICHHBIN aHAIN3 MOJIeNei - anreOpandyeckux ypaBHEHUH U UX
CUCTEM U UCIOJIb30BaTh PE3YyIbTaThl MOJCIUPOBAHMS JIJIsl COBEPILIEHCTBOBAHUS
HaHORJIEMEHTOB U HAHOCUCTEM

IIK.5 y2 MIPOBOJIUTH YMCICHHBIN aHAIN3 MOJIeNeH - T epeHInaTbHbIX YPaBHEHUH 1
HX CUCTEM M MCIOJIb30BaTh PE3yabTaThl MOJACIUPOBAHUS IS
COBEpIIECHCTBOBAHNS HAHOZJIEMEHTOB U HAHOCUCTEM

IIK.5 y3 yYMETb MIPOBOJUTH aHATIN3 HAyYHO-TEXHUUECKON nH(OopMalu B CBOei
poeCCHOHATLHON 00JIaCTH

[IK.5 y4 paspabarbiBaTh PU3NYECKUE U MaTEMaTHUYECKHE MOIETH MPUOOPOB U

YCTPOMCTB 3JIEKTPOHUKU U HAHOIJIEKTPOHUKH, pa3padbaTbiBaTh
TEXHOJIOTMYECKUE MAPLIPYThl UX U3TOTOBIICHUS

IIpou3BoacTBeHHas (MpeIIUNJIOMHAsA) NPAKTHKA: HAYYHO-HCCJIeI0BaTe/IbCcKasi padora

OK.1 33 WHOCTPAHHBIN S3BIK U1 CBOOOAHOTO OOIIECHUS

OK.1 34 0COOEHHOCTH JIEJIOBOT0 OOIIEHHUS] C HHOCTPAHHBIMHU KOJUIETaMU

OK.1 y6 OCYILIECTBIISTH JIEJIOBYIO MEPENUCKY KaK Ha PyCCKOM, TaK M HA NHOCTPAHHOM
S3BIKE

OK.1 y7 MIPOBOAUTH MyOJUYHYIO IPE3EHTALMIO PE3YJIbTaTOB MPOPECCHOHATBHON
JESTEIIBHOCTH

OK.2 32 MHTErpaJbHblE 5KOHOMUYECKHE MTOKa3aTeaH 3 PEKTUBHOCTH TPOEKTOB

OK.2 33 OCHOBHBIE HOPMBI U MOJIOKEHUS 310pOBOro 00pa3a KHU3HH

OK.2 36 yYMEET BBICTPaUBaTh MaPTHEPCKHUE OTHOIICHUS B COLIMAILHO-TPYI0BOM cdepe,
paboTaTh B KOMaH/ie

OK.2 y3 OLIEHUTH AP (HEKTUBHOCTH MHHOBALIMHI

OIIK.1 y8 MIPUMEHSTh METO/IbI aHAJIN3a U 00pPa0OTKH SKCIIEPUMEHTANIBHBIX JaHHBIX,
cHCTEeMaTH3allui HayYHO-TeXHUYECKON HH(OpMaIiu

OIIK.2 34 3HATh OCHOBHBIE 3TaIlbl OpPraHU3allui HAYYHO-UCCIIEJ0BATEIbCKOM paboThI B
cBoel MpodecCHOHATBHOM NesITETbHOCTH

OIIK.2 y3 YMETbh IIPEACTABIATh HOBBIE UJEU B HAYYHOM KOJUIEKTUBE

OIIK.2 y5 YMETb IPUMEHATh OCHOBHBIE YPAaBHEHUS AJI1 MOJIEIUPOBAHUS,
MPOEKTUPOBAHMS U KOHCTPYHPOBAHUS U3JEIUN U YCTPONCTB 2JIEKTPOHUKH U
HAHO3JIEKTPOHUKH

OIIK.3 33 MepeI0BOM OTEeUECTBEHHBIN U 3apyOeKHbII HAYUHBIH OIBIT B
npodeccuOHATbHOMN cepe nesITeTbHOCTH

OIIK 4 31 TEH/CHLMHU U NIEPCIEKTUBBI PA3BUTHUS DJIEKTPOHUKUA U HAHODJIEKTPOHUKH, a
TaKXe CMEXHBIX 00JIaCTe HAyKU U TEXHUKH

OIIK 4 y5 IPUMEHSTH [TOJIy4YCHHbIE 3HAHUS JJIs1 00bSICHEHHS Pa0OThl U POSKTUPOBAHUS
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MIPUOOPOB HAHOAIICKTPOHUKH, UCTIOIB3YIONNX KBAaHTOBO-pa3MepHbIe A (HEKTHI

OIIK .4 y7 CTPOUTH MAaTEMATHYECKUE MOJIEIIN pacueTa [apaMeTpoB CUCTEM HU3KOU
pa3sMEepHOCTH; OCYLIECTBIATH BHIOOP 3HAUEHUH HEOOXOJUMBIX TapaMeTPOB IS
KOHKPETHBIX TUIIOB OOBEKTOB; BHIIIOIHATH AHAJIH3 OCHOBHBIX XapaKTEPUCTHK
TUX CUCTEM

OIIK.5 31 npaBwiIa 0POPMIICHUS U TIPEJCTABICHUS PE3yIbTATOB CBOCH
1po¢eCCHOHAIILHOM 1€ TEIbHOCTH

OIIK.5 yl IpPaMOTHO M3JIaraTh pe3yabTaThl BHITOJIHEHHON pabOTHI

I1K.2 33 METO/bl pacueTa, IPOEKTUPOBAHUS, KOHCTPYMPOBAHUS U MOJIEPHU3ALIUN
ANEKTPOHHON KOMIIOHEHTHOU 0a3bl C UCIIOJIb30BAHUEM CHCTEM
aBTOMAaTU3MPOBAHHOI'O TPOEKTUPOBAHUS U KOMIIBIOTEPHBIX CPEACTB

I1IK.2 y3 UCIOJIb30BAaTh COBPEMEHHBIE MHPOPMALMOHHBIE M KOMITBIOTEPHBIE TEXHOJIOTHH,
CpeAcTBa KOMMYHHMKAIIMH, CIIOCOOCTBYIOIINE MOBBILIEHHIO 3()(HEKTUBHOCTH
Hay4YHOU U 00pa30BaTENILHON cep ACSITENLHOCTH

[IK.2 y7 HCI0JIb30BaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y IpU pelIEHUH KOHKPETHBIX
3a/1a4 10 00paboTKe MepBUYHON MHGOPMAITIH

[IK.2 yl4 CTpOUTH (hOpMATTbHBIE MATEMAaTHYECKIE MOJICNIN PEaTbHBIX 00BEKTOB HA OCHOBE
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS UX XapPAKTEPUCTUK

IIK.5 34 OCHOBBI aHAJIM3a HAyYHO-TEXHUYECKON NH(POPMAIINU U3 JINTEPATYPHBIX U
NATEHTHBIX HCTOYHUKOB

IIK.5 yl IIPOBOAMTH YUCIICHHBIN aHaIU3 MOJIeNel - allreOpandyeckux ypaBHEHUHN U UX
CHCTEM U UCIOJIb30BATh PE3YJIbTAThl MOACIUPOBAHUS Il COBEPILICHCTBOBAHMS
HAHO3JIEMEHTOB U HAHOCUCTEM

I1IK.5 y2 MIPOBOAMTH YUCIICHHBIN aHanu3 Mojienel - nudepeHuanbHbIX YpaBHEHUN U
UX CUCTEM M HMCIIOJIb30BaTh PE3yJIbTaThl MOAECIUPOBAHUS IS
COBEPILICHCTBOBAHMSI HAHOJIEMEHTOB M HAHOCHUCTEM

IIK.5 y3 YMETb MPOBOJUTH aHAJIN3 HAYYHO-TEXHUYECKON MH(POpPMAIUU B CBOEH
npodeccroHanbHOI 001acTH

IIK.17 yl YMETb OLIEHUBATh PhIHOYHYIO 3 (PEKTUBHOCTH CO37]aBa€MOT0 MPOIYKTa

L'ocyoapcmeennas umoz2osas ammecmayus

3amuTa BRINYCKHON KBAJM(PHKAMOHHON PadoThI

OK.1 y3 aHAJIM3UPOBATh peYb MHOCTPAHHOTO KOJIJIETH

OK.1 y7 MIPOBOJIUTH MyOIMYHYIO IPE3EHTALMIO PE3yIbTaTOB MPO(hecCHOHATBEHON
JeSITEIbHOCTH

OK.2 37 ymMmeeT popMHpOBaTh pabOTOCIIOCOOHYIO KOMaHY JUIsl peau3aliu
npodecCuOHATBHBIX QYHKIIUN U cO371aBaTh () PEKTUBHYIO
KOMMYHHKAIIUOHHYIO CHCTEMY

OK.2 y6 OCYIIIECTBIISITh MTHHOBAIIMOHHOE TPOEKTUPOBAHHE

OK.3 yl BJIaJIeTh HaBbIKAMM Pa3BUTHSI CBOETO MHTEIUIEKTYaJIbHOTO M OOLIEKYIbTYPHOTO
YPOBHSI B 00JIACTH DJIEKTPOHUKH

OK.4 yl UICHTUQUIMPOBATH PUCKU

OIIK.1 y2 aJIeKBaTHO CTaBHUTb 33J]aul MCCIECIOBAHUS M ONTUMHU3ALUH CIOKHBIX 00BEKTOB
Ha OCHOBE METOJI0B MaTeMaTH4YE€CKOI0 MOJIETTUPOBAHUS

OIIK.1 y4 OCYILECTBISATH OLIEHKY BO3MOXHOCTEH M 000CHOBAaHHBIN BBIOOP THIIA CPEICTBA
0ToOpakeHHsI HH(pOpPMaIMK B COOTBETCTBUH C pellaeMbIMU 3aJjauaMu

OIIK.1 y8 MPUMEHSATh METO/IbI aHAJIN3a U 00pabOTKM HKCIIEPUMEHTAIBHBIX JaHHBIX,
CHCTEMAaTH3allMi HayYHO-TEXHHUUECKON HHPOpMAII

OIIK.1 y9 OCYILIECTBIATH (POPMATH3AIMIO U AITOPUTMHU3ALMIO (PYHKIIMOHUPOBAHHS
HCCIIETyEMON CUCTEMBI

OIIK.2 32 TEXHOJIOTHYECKHE HOPMbI TPOEKTUPOBAHMSI IEKTPOHHONH KOMIIOHEHTHON 0a3bl

OIIK.2 y3 YMETb IIPEACTABIIATh HOBBIE UJEU B HAYYHOM KOJUICKTUBE
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OIIK.2 v4 aJanTHPOBATh TOIMOJIOTHIO DIIEMEHTa KOMIIOHECHTHOM 0a3bl AJIEKTPOHUKH TIOT
TEXHOJIOTMYECKHE HOPMBI

OIIK.2 y6 MMOHUMATh CYTh MOJICTUPYEMBIX 3(PEeKTOB Ha OCHOBE TpadUIECKOro
NpeaCcTaBIeHU HHPOPMALIUY; TIPEACTABIATh PE3yJIbTaThl PEIICHUs 3a1a4,
olnucaHue pacy€THO-rpauuecKoro 3ajiaHus B y1o0HoH ¢opme

OIIK.3 33 NepeOBOI OTEYECTBEHHBIN U 3apyOeKHBIN HAYYHBIH OTBIT B
npodeccHOHaIBbHOMN cepe NesITeTbHOCTH

OIIK .4 32 bU3NIECKyI0, XUMHKO-(DU3NIECKYIO H TEXHOJIOTUYECKYIO CYIIIHOCTh
IIPOLIECCOB, IPOTEKAIOIINX ITPH U3TOTOBJIEHUH MUKPOCUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u nomeuienuit; ECT/ u eé
IIPUMEHEHHE

OIIK .4 y2 IIPOBOJUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE TPOCKTUPOBAHUE
KOMIIOHEHTOB MHUKPOCUCTEMHON TEXHUKH, HHTEIUIEKTYaJIbHbIX MUKPOCUCTEM,
CEHCOPOB U aKTI0ATOPOB

OIIK 4 y8 OCYILIECTBIIATh CTPYKTYPHOE IIPEACTABICHUE U ITOBEIECHYECKOE MOACIUPOBAHNE
AJIEKTPOHHBIX IPUOOPOB

OIIK.5 31 npaBmiIa 0POPMIICHHS U TIPEJCTABJICHUS PE3YJIbTATOB CBOCH
1po¢eCCHOHATILHOM 1€ TeIbHOCTH

OIIK.5 yl IpPaMOTHO M3JIaraTh pe3yJabTaThl BEITOJTHEHHON pabOTHI

IK.1 v4 YMEThb BBIOMpATh TEOPETUUYECKHE METObI M CPECTBA [Vl PELICHUs 3a7a4
HAYYHBIX UCCJIEAOBaHUI

IK.1 y5 OCYILLIECTBIISATH BBIOOP CTPYKTYPbl MUKPOIIPOLIECCOPHOI CUCTEMBI B
COOTBETCTBHUHU C ITOCTABJICHHOM 3a1a4ei

IK.1 y7 BbIOMPATh MPAKTUYECKUE BAPUAHTHI CEHCOPOB U AKTHOATOPOB JUISl PELLICHUSI
MHXEHEPHBIX 3a]a4

I1K.2 33 METO/bl pacueTa, IPOSKTUPOBAHUS, KOHCTPYMPOBAHUS U MOJIEPHU3ALIUU
AJIEKTPOHHOW KOMITOHEHTHOM 0a3bl C UCTIOJIb30BAHUEM CHCTEM
aBTOMATHU3MPOBAHHOTO TPOEKTUPOBAHMSI U KOMIIBIOTEPHBIX CPEACTB

I1K.2 39 OCHOBHBIE BH/IbI TPEOOPA30BAHMSI aHAJOTOBBIX CUTHAJIOB B IIU(POBBIE

I1K.2 310 OCHOBBI aBTOMaTHYECKOTI'0 MPOEKTUPOBAHUSI 3JIEKTPOHHBIX PUOOPOB

I1K.2 315 OCHOBHBIE TUIIBI JIEKTPOHHBIX YCTPOICTB 00pabOTKM NEPBUYHON MH(OpMAIH

[IK.2 317 MIPUHIIMIIBI TOCTPOEHUS MOJieNiel BepUPHUKALIUU UPPOBBIX IEKTPUUECKUX
CXEM

[1K.2 318 CIIOCOOBI ONKMCAaHUSI OCHOBHBIX YacTel COBPEMEHHBIX LIU(PPOBBIX
MEKTPUYECKUX CXEM C MOMOUIBIO CIEUAIN3UPOBAHHBIX SI3BIKOB OITMCAHMS Ha
ypoBHe RTL

IIK.2 y2 UCIO0JIb30BaTh U3BecTHbIE anroput™Mbl LIOC nis penieHnst KOHKpPETHBIX 3aa4
110 00paboTKe NepBUYHON MHPOPMAIII

IIK.2 y3 HCIOJIb30BATh COBPEMEHHbIE MHPOPMALIMOHHBIE U KOMITBIOTEPHBIE TEXHOJIOTHH,
CpeaCcTBa KOMMYHUKAIIUHA, CIOCOOCTBYIOIIUE MOBBIMIEHUIO () (PEKTUBHOCTH
Hay4YHOI 1 00pa3oBaTeNbHON cep AeITeNbHOCTH

[IK.2 yb HCIIOJIB30BAaTh MUKPOITPOLIECCOPHBIE CHCTEMBI ITPH PEIIEHNN KOHKPETHBIX
3aJ1a4 aBTOMAaTH3al1H SKCIIEPUMEHTA U YIIPaBIEHUS IPON3BOACTBEHHBIMU
rpoleccaMu

[IK.2 y7 HCIIOJIb30BaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y MpHU peluIeHHUH KOHKPETHBIX
3aJ1a4 o 00paboTKe NepBUYHON HH(pOpMaUK

[IK.2 yl2 MIPOBOJUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOIMYECKOE IIPOECKTUPOBAHUE
MHTEJJIEKTYAJIbHBIX CEHCOPOB

[IK.2 yl4 CTPOUTH (POPMaAJIbHBIE MATEMAaTHYECKIE MOJENN peajbHbIX 00BEKTOB HA OCHOBE
9KCIIEPUMEHTAILHOIO HCCIIEI0BAHUS UX XapaKTEPUCTHK

I1K.2 yl5 pa3pabatbiBaTh MOZIeNb BepruuKaluy U POBOI SJIEKTPHUUECKON CXEMBI 10 €€
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cnenudukanum

I1IK.2 yl6 coznaBaTh RTL onucanue nudpoBoii 31IeKTpUIECKOil CXeMBbl 110 ee
cnenudukanuu

I1K.3 y2 IIPUMEHSITh TUIIOBBIE CTPYKTYPHBIE CXEMBI JJI1 HOBBIX IPOEKTHBIX PELICHUN

I1IK.4 31 QJITOPUTMBI IPOBEAECHUS MHOTO(AKTOPHBIX IKCIIEPUMEHTOB IIPU OCTPOCHUU
MaTEeMaTHYECKUX MOJIEJEH CII0KHBIX 00bEKTOB

[IK .4 32 OCHOBHBIC BHJIBI M CBOMCTBAa HAHOOOBEKTOB, HAHOMATEPHAJIOB, YCTPOHCTB U
npuOOPOB HA UX OCHOBE, TUIIOBBIE TEXHOJIOTUYECKHUE TPOIIECCH UX MOTYYCHHUS,
JIEMEHTHYIO 0a3y, a TaKKe TUIIOBOE 000PYJOBaHUE

I1IK.4 34 MpUMEHSIEMbIEC PEeIeHHs I Iepeaayl HHOOpMAIMU MEXYy aCHHXPOHHBIMU
JOMEHaMHU U(PPOBBIX INEKTPHUUECKUX CXEM

IIK.4 35 (hbU3UYECKre TPUHITUIIBI ISHCTBHS MEXaHUYECKUX, TETUIOBBIX, MArHUTHBIX,
TEPMHUUYECKUX, XUMUYECKUX aKTI0ATOPOB

I1IK.4 yl aHAJIN3UPOBATh KOHCTPYKIIMH aKTHOATOPOB, KOJIMYECTBEHHO ONMCHIBATH
XapaKTEPUCTHKHU aKTHOATOPOB

I1IK.4 y2 UCIOJIb30BATh MPUEMBI OCJIA0ICHUs 1EHCTBUS BIUAIOIUX (PAaKTOPOB IS
CO3JIaHHsI MUKPOCHUCTEM C HEOOXOJUMBIMHI METPOJIOTUIECKUMHU
XapaKTepUCTUKAMU

[1K.4 y3 OTIPENIeNIATH TapaMeTphl PU3NIECKUX MOJIeIel OObEKTOB Ha OCHOBE
9KCIIEPUMEHTAIBLHOIO HCCIIEI0BAHUS UX XapaKTEPUCTHK

[1K.4 y4 OCYIIECTBIISTH IIOCTAHOBKY IEJIEH H 3a[1a4 paOOThI IPU BIMOJHEHUH HAYYHBIX
UCCJIEIOBAHUM M OpraHU3alliy ONBITHOTO IPOMBIIUIEHHOI'O IPOU3BOICTBA

[1K.4 yS IIPUMEHATH COBPEMEHHBIE METO/IbI UCCICAOBAHUS JJIsl CAHTE3a U aHalu3a
MaTEpHUaJIOB U KOMIIOHEHTOB MMKPO- M. HAHOCUCTEMHOM TEXHUKU

[1K.4 y6 BBIOMPATH MPAKTUYECKNE BAPUAHTHI TEXHOJIIOTUU M3TOTOBJICHUS JIEMEHTHON
0a3bl MUKPO3JIEKTPOHUKHM U MUKPOCHUCTEM JUIs PELICHHUs HH)KEHEPHBIX 3a/1a4

I1IK.4 y7 NoJry4yaTh U 00pabaTeiBaTh HEOOXOAUMYIO U1l OPTaHU3AIMH HAyYHbIX
UCCJIEIOBAaHUM U MPOMBIIIJIEHHOT'O TPOM3BOJACTBA HHPOPMAIIUIO, B TOM YHCIE
9KOHOMMYECKYIO

[1K.4 y8 MIPOEKTUPOBATH CEHCOPhI MEXaHUYECKHX, TEIJIOBBIX M MATHUTHBIX BEJIMYHH C
Y4ETOM OCOOCHHOCTEN N3MEPSEMBbIX BEJTMUNH

IIK.5 31 KOHEUYHO-Pa3HOCTHBIE CETOYHBIE METO/IBI, CII0JIb3yEMbIE€ B MOJECIMPOBAHUH

IIK.5 32 MaTeMaTHYeCKUH anmapar U YUCIEHHbIE METO/IbI JAJIsl MOAETUPOBaHUS (PU3UKO-
XUMHUYECKUX MPOIECCOB U SIBJICHUM, J€KalIMX B OCHOBE HAHOTEXHOJIOT U

I1K.5 33 OCHOBHBIE BIUSIOINE (aKTOPBI CEHCOPOB U MYTH OCJIA0JICHHsI UX eHCTBUS

IIK.5 35 OCHOBBI METO/1a KOHEYHBIX 3JIEMEHTOB, IPUMEHUTEBHO K CUCTEMaM
MOJIETTUPOBaHUs

IIK.5 yl MIPOBOAUTH YUCIIEHHBIN aHaIN3 MOJIeNel - areOpandyeckux ypaBHEHUH U UX
CHCTEM U UCIOJIB30BaTh PE3YyIbTAThl MOJAECIUPOBAHMS ISl COBEPILIEHCTBOBAHUS
HAHO3JIEMEHTOB U HAHOCHUCTEM

IIK.5 y2 MIPOBOAMTH YUCIIEHHBIN aHanU3 Mojienel - nudpepeHuanbHbIX YypaBHEHUN 1
UX CUCTEM M HMCIIOJIb30BaTh PE3YJIbTaThl MOACIUPOBAHUS IS
COBEpIICHCTBOBAHNS HAHO3JIEMEHTOB U HAHOCHUCTEM

IIK.5 y3 yMETh MPOBOAMTH aHAJN3 HAYYHO-TEXHUYECKON MH(OpMAIK B CBOEH
npodeccroHabHOM 061acTH

IIK.5 y4 pa3pabarbIBaTh (hU3MUYECKHE U MaTeMaTHYeCKHe MOJIEI IPUOOPOB U
YCTPOMCTB 3JEKTPOHUKH U HAHORJIEKTPOHUKHU, pa3pabaTbiBaTh
TE€XHOJIOTUYECKHE MAapIIPYThl UX U3TOTOBJICHHUS

IK.17 31 3HATh OCHOBBI MPOBEACHUS TEXHUKO-I3KOHOMUYECKOTO U (PYHKIIMOHAIbHO-

CTOMMOCTHOI'O aHaJIu3a pBIHO‘-IHOﬁ 3(1)(1)CI(TI/IBHOCTI/I CO31aBacMoro nNpoagykKrTa

TI'ocypapcTBeHHbBIN IK3aMeH 10 HANIPaBJICHUI0
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OIlIK.1

IPUMEHATh METO/Ibl aHATIN3a U 00Pa0OTKH HKCIIEPUMEHTANIBHBIX JaHHBIX,
CHCTEMaTHU3allui HAy9HO-TeXHUYECKON HH(OpMaIiu

OIIK 4

32

(bu3nUYeCcKyr0, XUMUKO-(DU3HUECKYIO M TEXHOJIOTUYECKYIO CYIIHOCTh
MPOIIECCOB, MPOTEKAIOIIMUX MTPU U3TOTOBJICHUH MUKPOCHUCTEM;
MPOU3BOACTBEHHYIO TUTHUEHY: YUCTOTY MaTepuaioB u nomemenuit; ECT/I u e€
MIPUMEHEHHE

OIIK 4

33

OCHOBHbBIC HAIIPABJICHHS PA3BUTHUSI MUKPO- U HAHOAJICKTPOHUKH; OCHOBHBIC
THUIIbI KBAHTOBOPA3MEPHBIX HAHOCTPYKTYP (KBAHTOBBIC TOUYKH, SIMBI,
MIPOBOJIOKH, CBEPXPEIIETKHU ), 0COOCHHOCTH X AJICKTPOHHOTO CIIEKTPa

3¢ (}eKTh pa3MEepHOTr0 KBAHTOBAHHUS

OIIK 4

IMPUMEHCHUC CUCTEM HHU3KOH PasMCPHOCTU B COBpeMCHHOﬁ SJICKTPOHUKE

OIIK .4

MMPOBOAUTH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOTHICCKOC ITPOCKTUPOBAHUC
KOMIIOHCHTOB MHKpOCHCTGMHOfI TEXHUKHN, UHTCIICKTYAJIbHBIX MUKPOCHCTEM,
CCHCOPOB 1 aKTHOATOPOB

OIIK 4

IPUMEHSTH [1OJIy4YCHHbIE 3HAHUSA 7151 00bACHEHUS PabOThl U MPOEKTUPOBAHUS
prOOPOB HAHOAIIEKTPOHHUKH, UCTIOIB3YIONINX KBAHTOBO-pa3MepHbIE AP PEKTHI

OIIK 4

MIPOTHO3UPOBATH U3MEHEHNE CBONCTB 00BEKTOB MPU U3MEHEHNUU BHEIIIHUX
YCJIOBUM WJIM BO3JIEUCTBHIL

OIIK .4

CTPOUTHb MATCMATHUYCCKUC MOJCIIN pacyCTa mapaMETpoOB CUCTEM HU3KOH
PasMEPHOCTHU; OCYLICCTBIIATH BLI60p 3HAYCHUM HeO6XOI[I/IM]':>IX ImapaMeTpoOB JIA
KOHKPCTHBIX TUIIOB O6”I>GKTOB; BBIIIOJIHATL aHAJIN3 OCHOBHBIX XapPaAKTCPUCTHUK
9THX CUCTCEM

IIK.1

35

3HAaTb OCHOBHBLIC TCHACHUUHN WU IICPCIICKTHUBLI PA3BUTUSA DJICKTPOHHUKHU U
HaHOJJICKTPOHUKHU

IIK.1

36

3HATb OCHOBHBIC TCOPECTUUCCKHUEC METOAbLI U CPCACTBA, UCIIOJIB3YEMBIC IIPU
PCHICHUHU 3aa49 HAYYHBIX I/ICCJIG,Z[OBaHI/Iﬁ

IIK.1

YMETH BI)I6I/IpaTI) TCOPCTUUCCKHUEC METOZbI U CPEACTBA IJId PCUICHUA 3aaa4d
HAaYYHBIX I/ICCJ'Ie,ZLOBaHI/Iﬁ

I1K.1

yMeTh (HOPMYIUPOBATH IEH U 3a7a4i HAYYHBIX UCCIICIOBAHUM

IIK.2

METO/IbI pacyeTa, IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MOJEPHU3ALUU
AJIEKTPOHHOW KOMITOHEHTHOM 0a3bl C UCTIOJIb30BAHUEM CHCTEM
ABTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS U KOMIIBIOTEPHBIX CPEICTB

IIK.3

3]

3HaTh OCHOBHBIE TApaMETPbl COBPEMEHHOT0 000py10BaHUs U IPUOOPOB,
HCIOJIb3YEMBIX MPU UCCIEJOBAaHUM XapaKTEPUCTUK U U3TOTOBJICHUH U3/ETUI
JIEKTPOHUKU ¥ HAHOMIEKTPOHUKHU

I1K.3

32

3HATh OCHOBHBIE 3Talbl IPOEKTUPOBAHMSI SJIEKTPOHHOM KOMIIOHEHTHOM 0a3bl

I1K.3

yl

YMETh OPUEHTUPOBATHCSA B COBPEMEHHOM 000pyI0BaHUU U ITpHOOpax A
OCYIIIECTBJIEHUS BBIOOpA MOJ1 CBOM MPodecCHOHANIbHBIE 3a/1a4

I1IK.4

32

OCHOBHBIC BUIBI U CBOMCTBa HaHOO6’beKTOB, HAHOMATCPUaAJIOB, yCTpOI\/'ICTB 151
HpI/I60pOB Ha UX OCHOBEC, TUIIOBBIC TCXHOJIOTMYECKHUE MPOUCCCHI UX IMOJIYYCHU,
9JICMCHTHYIO 6a3y, a TaKXKC€ THUIIOBOC 06OPYI[OB8.HI/IC

[1IK.4

33

OCHOBBI METPOJIOTHH, OCHOBHBIC METOJIbI U CPEACTBA USMCPCHUA (1)I/ISI/ILIGCKI/IX
BCINYNH

[1IK.4

v4

OCYILIECTBIISATH TOCTAHOBKY LieJIel U 3a/1a4 pabOThI IPH BBHITOJIHEHUU HAYYHBIX
HCCIIEA0BAHUHN ¥ OPraHU3alUK ONIBITHOI'O IPOMBIIIJIEHHOTO IIPOU3BOACTBA

[1IK.4

yS

IMPUMEHATE COBPEMCHHBIC METOABI UCCIICAOBAHUA IJId CHHTE3a U aHAJIM3a
MaTCpraJIOB U KOMIIOHCHTOB MUKPO- H. HAHOCHUCTEMHOMN TEXHHUKHU

I1K.4

BBI6I/IpaTB MPaKTUICCKUC BAPpUAHTBI TEXHOJIOTUH U3TOTOBJICHUSA 3JIEMEHTHOI
0a3nl MHKPOSJICKTPOHUKN 1 MUKPOCHCTEM IJId PCIICHUA HHKCHCPHBIX 3a/1a4

I1IK.4

y7

moJryyaTb 1 O6p3.68.TLIBaTB HCO6XOIII/IMYIO AJId OpraHru3ali HayYHBIX
I/ICCJ'IG)IOBaHI/II\/II Y IPOMBIINIJIICHHOI'O IIPOMU3BOJCTBA I/IH(bOpMaIII/IIO, B TOM YHCJIC
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OKOHOMHYCCKYIO

IIK.5 32 MaTeMaTHYECKUH anmapar ¥ YUCICHHBIC METOIbI ISl MOACTUPOBAHMS (PU3UKO-
XMMHMYECKHX IPOLECCOB U SIBJICHUM, JIEKAUIMX B OCHOBE HAHOTEXHOJIOTUHU

IIK.5 34 OCHOBBI aHAJIM3a HAYYHO-TEXHUYECKON NH(POPMAIINU U3 INTEPATYPHBIX U
IIATEHTHBIX HCTOYHUKOB

IIK.5 y3 YMETh MPOBOAMTH aHATN3 HAYYHO-TEXHUYECKON HH(OpMAINK B CBOCH
npodeCCHOHAIBHON 00J1acTH

IIK.5 y4 pa3pabarbiBaTh (hU3MYECKHE U MaTeMaTHYECKHE MOJIEIN IPUOOPOB U

YCTPOMCTB 3JEKTPOHUKH U HAHOIJIEKTPOHUKH, pa3padbaThiBaTh
TEXHOJIOTMUECKUE MapIIPYThl UX U3TOTOBJICHUS

DakynomamusHvle OUCYUNTUHDL

MP[KIJO- H HAHOCHUCTEMBbI B TEXHHUKE U TEXHOJIOI'MH

IK.1 31 (U3NKO-XUMHYECKHE OCHOBBI IPOIIECCOB, MPOTEKAIOIINX HA TPAHUIIAX
paszzaenax ¢a3 B pa3aMuHbIX HAHO- 1 MUKPOCUCTEMAX

IIK.1 32 ¢bu3nvecKre MPUHIHUITBI 1 MEXaHU3MBI, JISKAIIHe B OCHOBE IIOCTPOCHUS U
(YHKIIMOHMPOBAHUSL HAHOCTPYKTYP

IIK.1 33 OCHOBHBIE (PU3UKO-XMMHUYECKHE MOEIH MPOLIECCOB, SIBICHUH 1 00BEKTOB B
00J1aCTH HAaHOTEXHOJIOTUU

I1K.1 34 OCHOBHBIE MEXaHN3MbI (PU3MUECKUX SBICHUH, TPOUCXOISAIINX HA HAHOYPOBHE

I1K.1 yl IIPUMEHSITh COBPEMEHHBIE METO/IbI pacyeTa U aHAJIM3a HAHO- U MUKPOCHCTEM

IIK.1 y3 BJIAZIETh METOJIAMM pacyeTa [apaMeTPOB U OCHOBHBIX XapaKTEPUCTUK MOJEIIEH,

HCIIOJIb3YCMbIX B HpCHMCTHOﬁ obnactu
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