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1. OBIIME ITOJIOKEHU A

1.1 Ilepeyennb cokpameHui
3.e. — 3ayYeTHas eJUHMLIA;
OIIK — oOmenpodeccuoHanbHas KOMIIETSHIINS,
OIIOIT — OCHOBHas npodeccruoHanbHas o0pa3oBaTeNbHast IPOrpamMma;
OoTd — 0000meHHas TpyaoBast (QyHKIIHS;
I — mnpodeccruoHanbHas 1eATeIbHOCTD;
IK — mnpodeccuoHaIbHas KOMITETEHIINS,
I1C — TnpodeccHoHaNbHBINA CTaHIAPT;
YK — YHHMBEpCaJbHasl KOMIETEHIIUS;
OI'OC BO - (¢enepanpHblii TOCYAapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 0Opa30BaHUs

1.2 HopMaTuBHBIE JOKYMEHTbI
OcHoBHas mpodeccuoHanbHas oOpaszoBarenbHas MporpamMma OakanaBpuara (maiee -
OakaiaBpuaT) MporpaMma Io HarpasieHuto moaArotoBku 28.03.01 HaHOTEXHOJIOTUU ¥ MUKPOCHCTEMHAs
TEXHUKA HampaBJeHHOCTh (mpoduis): [ToaynpoBOAHMKOBEIE MUKPO- W HAaHOCHCTEMBI pa3paboTaHa B
COOTBETCTBUH C:

— @enepallbHBIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM BBICIIETO OOpa30BaHUS II0
HarnpasyieHU0 28.03.01 HaHOTeXHONOTMH M MHUKpPOCHCTEMHas TEXHHKa, YTBEPKAEHHBIM I[Ipukazom
MunuctepctBa oOpazoBanusi U Hayku Poccum oT 19.09.17 Ne924 (3apeructpupoBaH MHHIOCTOM
Poccuu 09.10.17, peructpaunonnsiii Ne48472).

— IIpodeccnonanpapiM(1) cTaHAAPTOM(H):

29.007 Cnenuanuct no npoeKTUPOBAHUIO MUKPO- M HAHOPA3MEPHBIX AJIEKTPOMEXAHUYECKHUX
CUCTEM, YTBEpPXKICHHBIM IpUKa3oM MuHHUCTEpCTBA TpyJa M COLUAIbHOW 3allUTHI
Poccuiickoit ®epepanuu ot 15 cenrsOps 2016 r. N 5211 (3apeructpupoBaH
MunuctepctBoM  roctunuud  Poccmiickoii  ®Denmepamuu 27 ceHTsiops 2016 1.,
peructpanronubiii N 43835)

1.3 Heas (Muccusi) o0pazoBaTeJIbHOM MPOrPaMMBbI

Muccust oOpaszoBarenbHoi mporpamMmbl 28.03.01 HaHOTEXHONOTMM W MHKPOCHCTEMHAs TEXHHKA,
HanpaBieHHOCTh (mpoduiib): [lodympoBOAHUKOBBIE MHKPO- W HAHOCHUCTEMBI COCTOUT B MOJTOTOBKE
0akaaBpOB, CIIOCOOHBIX OCYILIECTBIISATh HAYYHO-HUCCIIEAOBATENBCKYI0 M IMPOEKTHO-KOHCTPYKTOPCKYIO
npo(ecCUOHATPHYIO JIeATENbHOCTh B 00JacTH MHUKPO- U HAHOAJIEKTPOHHKH, HAHOTEXHOJIOTUH B
JNEKTPOHUKE, (PU3UKKU MHUKPO- M HAHOCHUCTEM, MAaTEPHAIOB U KOMIOHEHTOB MHKPO- U HAHOCHUCTEMHOMN
TEXHUKH, MHUKPODJIEKTPOMEXaHUYECKUX CHUCTEM, ONTOAJIEKTPOHHKH, HCCIel0BaHUN B cdepe (Pu3MKu
MOJYPOBOJTHUKOB ¥ JUDJIEKTPUKOB, (DU3WKU HHU3KOPA3MEPHBIX CTPYKTYP, (U3HKH TOBEPXHOCTH,
KOMIIBIOTEPHOTO MOJIEJIHUPOBAHUS M TMPOEKTHUPOBAHUS NPUOOPOB M YCTPOICTB HAHOTEXHOJIOTHH U
MUKPOCUCTEMHOH TEXHUKHU.

1.4  S3pIk peasu3anum 00pa3oBaTeJbHOI NPOrpaMMbl
OGpa3oBarenpHas mporpaMMa OakajiaBpuaTa peaju3yeTcsl Ha TOCyIapCTBEHHOM s3bike Poccuiickoit
®denepauuu.

1.5 Cpoxu ocBoeHusi 00pazoBaTe/IbHON NMPOrPaMMbI

O6bem mporpammbl OakaiaBpuata coctaBisieT 240 3.e. BHE 3aBHCHUMOCTH OT MPUMEHSEMBIX
00pa3oBaTeNbHBIX TEXHOJOTHH, pealu3ald MPOorpaMMbl OakajgaBpuara C HCIOJb30BAHHWEM CETEBOM
dbopmMbl, peanu3alid TporpaMMmbl OakajaBpwara 1O WHAUBUIAyaJIbHOMY y4eOHOMY IUIaHy, (3a
UCKJIIOUEHHEM YCKOPEHHOTO 00yUeHHs).

Cpox monydeHuss oOpa3oBaHUS TO 00pa3oBaTEIBHOM NHporpaMme B O4YHOUM ¢opme oOydeHws,
BKJIFOYasl KAaHUKYJIbI, MPEAOCTABIISICMBIC TMOCJIC MMPOXOKACHUA FOCYI[apCTBGHHOﬁ HUTOTOBOU aTTeCTaluu,
BHE 3aBHCHMOCTH OT MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTUI COCTaBIISIET 4 roja.



O6wem nporpaMMel OakajgaBpuaTa, peaqu3yeMblid 3a 0JIMH yueOHBIN roJ, cocTaBiseT He 6onee 70

3.€.; TIPU YCKOpEeHHOM 00y4eHuu — He 6oiee 80 3.e.

1.6 JJIeKTPOHHOE 00yYyeHHe U TMCTAHIMOHHbIE 00pa3oBaTeibHbIe TEXHOJIOTHH.
[Mpu peanuzamuu 00pa30BaTENbHON MPOrpaMMbl MPHUMEHSETCS SJEKTPOHHOE OOydeHue u

JTUCTAaHIIMOHHBbIE 00pa3oBaTeNIbHbIE TEXHOJOTUU C HCIOJIb30BAaHUEM OJJIEKTPOHHON HH(POPMAIIMOHHO-

o0pa3

oBatenbHOU cpensl HI'TY.

1.7  CerteBas popma peanusanum 00pa3oBaTeIbHOM MPOrPaMMBI.
OOpazoBarenpHast MpOrpaMMa OCYIIECTBIIETCS OpTaHU3alUe CaMOCTOSTENBHO.

1.8  JlokyMeHTBI, perjiaMeHTHPYKIIHME CO/JepP:KaHHe W OPraHU3anuI0 00pPa30BaATeJbLHOIO
npouecca
OcHoBHas mpodeccuoHanbHas 00pa3oBaTelbHAsS MpPOrpaMMa, MPEACTaBIsET COO0H KOMILIEKC

OCHOBHBIX  XapaKTepUCTUK oOpa3zoBaHus (00beM, coJepKaHue, IUIAHUPYyEeMble pPe3yJbTaThl),
OpraHMU3aIlMOHHO-TIEJaTOTMYECKUX YCIIOBUM, QopM aTTecTaluu, KOTOPBIA TMpeACTaBlIeH B BHIE
CJIEYIOIIET0 KOMIUIEKTA TOKYMEHTOB:

o01ieil XapaKTepUCTUKN OCHOBHOM NMpo(hecCHOHATBbHONW 00pa3oBaTelbHOM MPOrpaMMbl BBICIIETO
o0Opa3oBaHus;

y4eOHOTO TIJIaHa;

KaJIeHJapHOTro y4eOHoro rpaduka;

paboumx mporpaMm AUCHUTUIHH (MOIYIICH);

pabouux mporpaMm NpakTUK;

(opMBI aTTecTalMK BKIIIOYAOLIME OLIEHOYHbIE MaTepualibl B hopMe (POHIOB OLIEHOUHBIX CPEICTB
[0 JUCLUUIUIMHAM M NpaKTUKaM; MPOrpaMMbl U OLEHOYHble MaTepuansl B ¢opme (oHaa
OLIEHOYHBIX CPEJCTB rOCyIapCTBEHHON UTOTOBOW aTTECTAlINH;

METOJMYECKUX MaTEepPHAJIOB;

paboueii mporpaMMbl BOCIIUTAHUS U KaJICHIAPHOTO IJIaHA BOCTIUTATEIHLHON pabOTHI.

Nudopmanus 06 oOpa3oBaTenbHON MTporpamme pasmenieHa Ha odpunmanbaoMm caiite HI'TY B cetn

«MuTepuer» http://www.nstu.ru/sveden/education.

KoMmmuiekT noKyMEeHTOB 1O 00pa3oBaTelbHONM MporpamMme OOHOBISIETCS €XKErogHO C Y4eTOM

Pa3BUTHS HAyKH, KyJIbTYpbl, 3KOHOMUKH, TEXHUKH, TEXHOJIOTHH U COLUAILHON CQepHl.

1.8.1 B o0mieit xapakTepuCTUKE OCHOBHOHM MpodeccHoHaIbHOM 00pa30BaTeIbHON MPOrpaMMBbl

YKa3bIBAIOTCA:

KOJl ¥ HANMEHOBAHKE HAIPABIICHUS TTOJITOTOBKU;

HanpaBJICHHOCTH (Tpoduib) 00pa3oBaTENILHON IPOTPAMMEBL;

KBy (DHUKAIIHSI, TPHCBAaBacMasi BBITYCKHUKAM;

(dhopma nosydeHust 00pa3oBaHUs;

SI3BIK pean3ali 00pa3oBaTEIbHON IPOTPAMMBI;

CPOK OCBOEHHSI 00pa30BaTeIbHON MPOTrPaMMBI;

obmacTte(u) npodeccuoHaATBHOM IeATeTLHOCTH;

chepa(sr) mpodecCHOHATTEHON AeATENHHOCTH;

TUM(bI) 33724 NPO(PECCHOHANBHOM eI TEIbHOCTH;

3a7auu MPO(PEeCCUOHANBHON NEesITeTbHOCTH;

00BbeKT(b1) MpodheCcCHOHATFHON NEeITETLHOCTH WIH 001acTh (00J1acTH) 3HAHMS;

IUIAHUPYEMbIe  PE3yJbTaTbl OCBOCHHMS OOpa30BAaTEIbHOW MPOTpaMMbl, COOTHECEHHBIE C

WHANKATOPaMH JTOCTHXKEHUSI KOMIIETEHLIUH:

® yHUBEpCaIbHBIC U 00mIEIpodeccunoHabHbIe KoMIeTeHIINH, ycTaHoBieHHbIe PI'OC BO;

e mnpodeccHoHalIbHbIE  KOMIIETEHLIMM,  YCTAaHOBJIEHHBbIE  OpraHuM3aldeil  Ha  OCHOBE
npoeCCHOHANIBHBIX ~ CTaHAAPTOB M aHaimM3a TpeOoBaHMA K  MpodeCcCHOHATHHBIM
KOMIIETCHIIUSM, TMPEABSABISEMBIX K BBIMYCKHHUKAM Ha pbIHKE TpyAa, 0000ImmeHus
OTEYECTBEHHOIO U 3apyOeKHOTO OIbITa, NPOBEACHHUS KOHCYJIbTAallMd C BeIyIIUMHU



paboTonarensiMu, OOBEOIUHEHUSAMH paboOTONATENe OTpacid, B KOTOPOH BOCTpeOOBaHbI
BBIITYCKHUKH;

— IUTAaHUpYEeMbIE pEe3yJNbTaThl OOYyYEHHUS M0 KaKIOW IUCHHMIUIMHE (MOIYJI0) W TPAKTUKE W
COOTHECEHHBIE C HUMHU WHIUKATOPBI, XapaKTEPU3YIONIUE dTArbl (HOPMHPOBAHUS KOMIICTCHIIMNA H
o0ecrnieunBaroIIne JOCTHKEHHE MIaHUPyeMbIX pe3ynbTratoB ocBoeHus OI1OIT;

— YCIJIOBUS peaju3alii OCHOBHOM MpodeccnoHanbHOM 00pa3oBaTeIbHOMN MPOTrpaMMBbl.

B kadecTBe mNpUIOKEHHS K XapaKTEPUCTUKE OCHOBHOW Mpo(deccCHOHaIbHON 00pa3oBaTeIbHOM
IPOrpaMMBbI IPUBOAUTCS: TAOMUIIA COOTBETCTBHS ~MEXKIY XapaKTePUCTHKAMH JTalloOB  OCBOCHUS
KOMITETCHIIMA ¥ 3JIEMEHTaMU 00pa30BaTEIBbHOW MPOrpaMMbl (YIEOHBIMU JUCIHUIUIMHAME (MOIYIISIMHU) U
IPAKTUKAMHU).

1.8.2 B yuyeOHOM TmaHe YyKa3bIBaeTCS IME€pPEYeHb AWCIHUIUIMH  (MOJIYJIeH), TPaKTHK,
aTTECTAIlMOHHBIX HCIBITAHUNA TOCYNapCTBEHHOW WTOTOBOW aTTECTAllMU OOydaloluXcs, APYTUX BUIOB
y4eOHOH NesATeNhbHOCTH (Jajee BMECTe - BHJIbI y4eOHOW NeSITeNbHOCTH) C yKa3aHHeM HX o0bema B
3aUETHBIX EAMHUIIAX, TIOCIEIOBATEIILHOCTH U PacIpe/ie]ieH sl TI0 mepuoiamM o0yueHus. B yueOHOM 1aHe
BBIZICIISIETCSI 00BEM pabOThl 00YyJarONTUXCsl BO B3aUMOJCHCTBUHN C TIpEToaBaresieM (Jajnee - KOHTaKTHas
paboTta oOy4arommxcsi ¢ mpernoAaBareneM) (10 BUAAM Y4E€OHBIX 3aHATHII) U CaMOCTOSITEIILHON pabOThI
oOydaromuxcs B akaJleMu4eckux 4acax. J{as KaxIoi TuCHUIUIMHBL (MOYJI) M MPAKTUKU YKa3bIBAIOTCS
dbopMBbI TeKyIIeH arTecTanuu (KOHTPOJIS) M MPOMEKYTOYHON aTTeCTAIlMU O0yYaOITIXCS.

1.8.3 B xamenmapHoM ydeOHOM rpaduKe YKa3bIBaIOTCS TEPHOJbI OCYIIECTBICHUS BHJIOB
y4e0HOU NeSTeNbHOCTH U IEPUOABI KAHUKYIL.

1.8.4  PaGouas nmporpamMmma JUCIUTUIMHBI (MOYJIsl) BKIIFOYAET B CEOs:

— HaWMEHOBAaHHE NUCIMIUIAHBI (MOJYJIS);

— TepedyeHb IUIAHUPYEMBIX Pe3yJIbTaTOB 00yUEHUs M0 JUCHUILTUHE (MOIYJII0), COOTHECEHHBIX C
WHAMKATOPaMH JTOCTHXKEHUS! KOMIETeHLINH;

—  yKa3aHue MecTa AUCLUUIUIMHBI (MOIYJIsl) B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBl;

— o00BbeM JUCHMIUTMHBI (MOAYJsSl) B 3auUeTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYecTBa
aKaJeMUYECKHX 4YacoB, BBIJCJIIEHHBIX HA KOHTaKTHYI paboTy oOydamomuxcs ¢
npernoaaBareneM (MO BUAaM Y4YeOHBIX 3aHITHI) W HA CAMOCTOSTEIBHYIO paboTy
00yJaromuxcs;

—  coJepkaHHe TUCIHIUTHHBI (MOIYJIs), CTPYKTYPHPOBAHHOE TI0 TeMaM (pasjiesiaM) ¢ yKa3aHHueM
OTBEJICHHOTO HAa HUX KOJUYECTBA aKaJ[eMUICCKIX YacOB U BUOB YUCOHBIX 3aHSATHI;

—  ykazaHue (popMbl MPOMEKYTOUHOM aTTECTAIMH 0 JUCUUIUINHE (MOJIYJIIIO);

—  TepedYeHb y4eOHO-METOAMYECKOTO 00eCIIeYeHNs Il OPraHU3alMd CAMOCTOSITEIBHON PabOThI
00yJaronuxcs Mo JUCHUILTHHE (MOIYITIO);

— OICHOYHBIE MaTepuaibl B (¢GopmMe (OHIOB OLEHOYHBIX CPEACTB I TPOBEICHHS
MIPOMEKYTOYHOM aTTECTAIIMH O0O0YYArOIIUXCS 0 JUCIUILTUHE (MOIYIIIO);

—  KOMIUIEKT KOHTPOJIHPYIOIIMX MaTePUAIIOB;

— TepeyeHb OCHOBHOMW W JOMOJHHUTEIBHON yueOHOU JUTEepaTyphl, HEOOXOIUMOM JUIsI OCBOCHHS
JUCHUTUTUHBI (MOYJIsA);

— TepedyeHb pecypcoB HMHGOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW ceTn "WHTepHeT" (nmanee -
ceTh «IHTEpHET»), HEOOXOUMBIX 711 OCBOSHUS TUCHHUIUTHHBI (MOAYJIs);

—  TepedyeHb METOJAMYECKOTO U MPOTrPaMMHOI0 00eCreueH s JUCIUILTUHBI (MO Is);

— mepeyeHb  HMH(DOPMALMOHHBIX  TEXHOJOTHH, HCHOIB3YEMBIX TPU  OCYIIECTBICHHUH
00pa3oBaTeNnpHOrO Mpoliecca Mo AUCHUIUIHHE (MOAYIIO), BKIIIOUYas MEpeueHb MPOrpaMMHOTO
oOecrnieueHns ¥ HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM (IIpU HEOOXOUMOCTH);

— ONHMCaHHWE  MaTepUaIbHO-TEXHUYECKOM  0a3bl, HEOOXOAMMOH A  OCYIIECTBICHHSA
00pa30BaTeNBLHOTO MpoIiecca MO TUCIUTUIUHE (MOTYITIO).

1.8.5  PaGouas mporpaMma MpakTHKH BKJIFOYAET B CeOs:

—  yKa3aHue BHUJa [IPaKTHKH, crioco0a u popMsl (hopM) ee poBeIeHus;

— TepedyeHb IJIAHUPYEMbIX PE3YyJbTaTOB OOyUEHHUS MPOXOXKIEHUS MPAKTUKHU, COOTHECEHHBIX C
WHAMKATOpPaMH JTIOCTHXKEHUS! KOMIETeHLINH;

—  yKazaHUe MeCTa IPAKTHKH B CTPYKTYpe 00pa30BaTEIbHOM MPOTPaMMEI;



1.8.
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yKazaHue o0beMa MPaKTUKHU B 3aUETHBIX €IMHUIIAX U €€ TPOJOKUTEIHPHOCTH B HEJIEISAX JINOO

B aKQJIEMHUYECKUX WJIM aCTPOHOMUYECKUX Yacax;

COJIepKaHUE MTPAKTUKH;

yKkazanue (HopMbl MPOMEKYTOUHON aTTECTAIIUHU IO MPAKTHKE;

yKazaHue (hopM OTUETHOCTH IO MPAKTHKE;

OIICHOYHbIE MaTepuasibl B (opme (oHAA OIEHOYHBIX CPEICTB s MPOBEACHUS

MIPOMEKYTOUHOM aTTeCTalli 00YYarOIIMXCS TI0 TPAKTHKE;

MepevYeHb Y4YEOHOW JUTEpaTypsl W pecypcoB cetu "HMHTepHET"', HEOOXOAUMBIX IS

MPOBEJCHUS PAKTUKH;

nepevyeHh WHOOPMAIMOHHBIX TEXHOJIOTHH, WCIOJIb3yeMbIX IPH TPOBEIACHUU MPAKTHUKH,

BKJIIOYAsl TIEPEUYCHb MPOTPaMMHOr0 oOecrieueHrss ¥ WHPOPMAITMOHHBIX CIPABOYHBIX CHUCTEM

(mpu HEOOXOANUMOCTH);

ONMCaHNE MaTepUATbHO-TEXHUYECKON 0a3bl, HEOOXOUMOM sl MPOBEICHUS TPAKTHKH.
OueHounbsle Marepuaibl B ¢opme (HOHIOB OLEHOYHBIX CPEACTB [UIsl MPOBEACHUA

MPOMEKYTOUHOW aTTecTanuu OOyYaIOIMIUXCs MO MUCIHUILUIMHE (MOAYJI0) WU TMPAKTUKE, BXOIAIIUNA B
COCTaB COOTBETCTBYIOIIEH pabouell MmporpaMMbl JUCHUIUIMHBI (MOIYJIS) WM paboudeld MporpaMMbl
NPaKTUKHU, BKITIOYAET B ceO:

1.8.
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NepeyeHb KOMIIETCHIMI C yKa3aHHEeM 3TanoB HMX (OPMHUPOBAHMSA B HPOIECCE OCBOCHHS
00pa3oBaTeIbHON IPOTPAMMBI,
OIMCAaHME TOKa3aTeje W KPUTEPHEB OICHUBAHUS KOMIICTCHIIMA M COOTHECEHHBIX C HHUMH
WH/IWKATOPOB Ha PAa3JIMYHBIX JTanax WX (OPMHUPOBAaHUS, OMHCAHUE INKaJd M IPOLEAYP
OLIEHMBAHMUS ISl KQXKJIOTO pe3yibTaTa 00y4eHus M0 AUCIUILIMHE (MOIYIIIO) WK TPAKTHKE;
TUIOBbIE KOHTPOJBbHBIC 3a/JaHUsl WM MHbIE MaTepualbl, HEOOXOIUMBIEC JJS OLEHKH
(GbopMHUpOBaHUS KOMIIETCHIIMHA U COOTHECEHHBIX ¢ HUMH WHIMKATOPOB B MPOIIECCE OCBOCHUS
o0pa30BaTeabHON MPOrPAMMBI;
METOAMYECKHE MaTepHalibl, ONpPEIEIAIONINe HPOLEaYpPhl OLCHHBAHUS, XapaKTEPU3YIOMIUX
3Tansl GOpMUPOBAHHS KOMIETEHIINH U COOTHECEHHBIX C HUMH WHIUKATOPOB.

[Iporpamma rocyaapCTBEHHOM UTOTOBOM aTTECTAIlMN BKIIFOYAET B CEOsI:
0000IIEHHYIO CTPYKTYPY TOCYIapCTBEHHON UTOTOBOM aTTeCTaIUH;
coJiepKaHue ¥ MOPSIO0K OPraHU3aIlUH TOCYIapCTBEHHOTO K3aMEHa;
coJiepKaHue BBIITYCKHOM KBaJIM(UKAITMOHHON PabOTHI;
TIOPSI/IOK 3aIIUTHI BHIITYCKHOW KBaTH(PUKAIIMOHHOHW paboTHI,
CIHCOK UCTOYHUKOB JUISI TOATOTOBKH K TOCYIapCTBEHHON UTOTOBOW aTTECTAIINH.

Onenounsie Marepuansl B (opme (OHIA OICHOYHBIX CPEICTB U TOCYAapCTBEHHON

WTOrOBOM aTTeCTaI[iM BKIIOYACT B cebs:

nepeyeHb KOMIETEHIMH M COOTHECEHHBIX C HHUMHU HWHAMKATOPOB, KOTOPBIMHU JOJKHBI
OBJIaJIETh O0yYaroUIMecs B pe3ysbTaTe OCBOECHUSI 00pa30BaTeIbHON MPOTrPAMMBI;

ONMCaHUE MOKa3zaTele M KPUTEPHUEB OLIEHMBAHUS KOMIIETEHIIMM M COOTHECEHHBIX C HUMU
MHAMKATOPOB, a TAK)XKE 1IKaJ U MPOLEIYp OLIEHUBAHUS;

TUTOBbIE KOHTPOJbHBIC 33JaHUS WM MHBIE MaTepualbl, HEOOXOAWMBIC I OLIEHKU
pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOI MPOrPaMMBbL;

METOJMYECKHE MAaTEpPHAIIbl, ONPEACIIAIOIINE IPOLEAYPBI OLICHUBAHUS PE3YJIbTaTOB OCBOCHUS
00pa3oBaTeNbHOI MPOTrpaMMBl.

1.9 Otim4uTenbHbIEC 0COOCHHOCTH 00Pa30BaTEIbHON MPOrPaMMbI

OTIHYUTETEHBIME OCOOSHHOCTSIMU 00pa30BaTelbHOM TporpaMMbl [10TyIpOBOTHHKOBBIE MHKPO- U
HAHOCUCTEMBI MO HarpaiaeHuto noarotoBku 28.03.01 HaHOTeXHOIOrMM MU MUKPOCHUCTEMHAsi TEXHHKaA
SIBJITFOTCSI:

YYeT PETMOHANBHBIX OCOOCHHOCTEH NpO(ecCHOHAIBHOW AEATENbHOCTH BBITYCKHUKOB H
notpeGHOCTel paboTonaTeneii;

opueHranust Ha obmnactb(u) IIJI B (¢yHIaAMEHTaIBHBIX HCCIEAOBAaHUAX IO (U3UKE
NOJYNPOBOJHUKOB M JUDJICKTPHKOB, (U3MKE HU3KOpPa3MEPHBIX CTPYKTYp, (usuke
MOBEPXHOCTH, MTPOU3BOJICTBE NMPHOOPOB U YCTPOMCTB MHUKPO- U HAHOCUCTEMHOUW TEXHUKHU H



MUKPOIJIEKTPOMEXAaHUYECKUX CHUCTEM, B KOTOPBHIX BBIMMYCKHUKH B JallbHEHIIEM CMOTYT
OCYIIECTBIISATH CBOIO MPOGECCHOHATBHYIO e TEIbHOCTD;

— COYCTaHWE THIIOB 3a7a4 HAyYHO-HCCIICIOBATEILCKONH M TMPOEKTHO-KOHCTPYKTOPCKOM, YTO
MO3BOJUT BBIMYCKHUKAM TIOJNYYUTh BCECTOpPOHEe mpenacraBienne o0 obmactu I1J] u
chopMUpOBaTh HEOOXOUMbIE YMEHHS U HABBIKY;

— COBOKyHHOCTh 00bekTOB [1]], maromumx BO3MOXKHOCTb pa3BUBATHCS CTYACHTY B Pa3iIMUHBIX
00yacTsIX HayKd W MPOMBIIIJICHHOCTH, KacCalOUIMXCS IOJYIPOBOJHUKOBBIX MHKpPO- U
HaHOTEXHOJIOTHA.

1.10 BocTpeGoBaHHOCTH BBIIYCKHUKOB
BeimyckHuky o00pa3oBaTenbHOM NpOrpaMMbl BocTpeOoBaHbl DenepaiabHbIM TOCYAAPCTBEHHBIM
OIOJKETHBIM yupeskaeHneM Hayku MHCTuTyT ¢pusuku noaynpoBoaHukoB uM. A.B. PxxanoBa Cubupckoro
otnenenuss Poccuiickoit akagemun Hayk (UDII CO PAH), ®enepaibHbIM TrOCyIapCTBEHHBIM
OIO/KETHBIM YUpeXaeHHeM Hayku MHCTUTYT Heoprannueckoit xumun uMm. A.B. HukonaeBa Cubupckoro
otnenenust Poccuiickoii akagemuun Hayk (MHX CO PAH), akunonepasiM obmectBom «HoBocubupckuii
3aBOJI TOJIYNPOBOAHUKOBBIX MpuOopoB Boctok» (AO «H3IIIT Boctok»), akiuoHEpHBIM OOIIECTBOM

«CubUC» u akimonepHbIM o01IecTBOM «Katom.
[Toaroroska no nHanpasneHuto 28.03.01 «HaHoTexHOMOTMH U MUKPOCHCTEMHAs] TEXHUKa» BEIETCA
kadenpoit [TomynpoBOAHUKOBBIX MPUOOPOB U MHUKPO3eKTpoHUKH HI'TY CcOBMECTHO ¢ mpeanpusITUIMU
ANEKTPOHHON IPOMBINUICHHOCTH T. HOBOCMOUpCKa HAa OCHOBaHHUH JJOTOBOPOB.
B pamkax »tux noroBopoB ctyaeHThl HanpapieHus 28.03.01 «HaHoTeXxHOIOrMU 1 MUKPOCUCTEMHAS

TCXHHUKA»

BBIINMOJIHAKOT

BBIITYCKHBIC

KBaJTM(HUKAMOHHbIE

paboTel  Ha

pealbHbIE

Hay4HO-

HCCICA0OBATCIIbCKUE HIIM IMPOCKTHO-KOHCTPYKTOPCKHUE TEMBI, CBA3aHHBIC C HpO6J'IeMaMI/I, pemiacMbI€ B
JAaHHBIX OpraHu3anusix.

2. XAPAKTEPUCTHUKA ITIPO®ECCUOHAJBHOM NEATEJIBHOCTH
BBIITYCKHUKA
2.1 Oobaacrtu, cepsbl, THNIBI 32124, 32712494 U 00beKThI I1]] BBINYCKHUKOB

s o6pazoBaTeNbHON TporpaMMBbl [1o1ypoBOJHUKOBBIE MHKPO- M HAHOCHCTEMBI 110 HAMPABICHUIO
noaAroToBKK 28.03.01 HaHOTEXHONOIMH W MHKPOCHCTEMHAs TEXHHKA OMPENETICHBI CIeAyIoIue O0O0JIacTH,

cdepsl u Tumsl 3aaa4 [1]] (Tabnuma 2.1.1).

Taomuma 2.1.1

Odbaacre(u) I/ (B Coepa(br) I Tun(pr) 3agau 11 3agaun I1J1 O6bexT(b1) TI1
COOTBETCTBHH C (o01acTb(1) 3HAHUS)
PeecTpom obuacreit
u BujoB I1/1)
29 B cepe HAY4YHO- [Iposenenue Metomabt
MIPOEKTHPOBAHUSA 1 HCCIIeTOBATEIHCKIH SKCHEPUMEHTANBHBIX | HCCICIOBAHUM,
NIPOU3BOJICTBA Hcciel0BaHuI 10 | UCHbITAaHU,
MaTepHAaJIOB U CHHTE3Y W aHalu3y | TUArHOCTHKHU u
KOMIIOHEHTOB HaHO- U MaTepHajoB ¥ | KOHTPOJISI ~ KadecTBa
MHUKPOCHUCTEMHOM KOMITOHEHTOB MarepuaioB u
TEXHUKHU HaHOTEXHOJOIMM ¥ | KOMIOHEHTOB HaHO -
MUKPOCUCTEMHOI U  MHUKPOCUCTEMHOH
TEXHUKHN TEXHUKHN
29 B cepe HAY4HO- [IpoBenenne Ipomeccrr
MIPOEKTHPOBAHUS 1 HCCIIEeTOBATEIHCKIH OKCHEPUMEHTANBHBIX | HAaHOTEXHOJOTHH M
TIPOHU3BO/ICTBA HCCIE0OBaHNH 1O | METOAbI
MaTepHaJIOB U CHHTE3Y H aHaTU3y | HAaHOJWATHOCTHKH
KOMITOHEHTOB HaHO- MaTepualioB "
MHUKPOCHUCTEMHOM KOMITOHEHTOB
TEXHUKH HAHOTEXHOJIOINH n
MUKPOCUCTEMHOI
TEXHUKA
29 B cepe HAY4HO- [IpoBenenne MaTepHabl u
MIPOCKTUPOBAHUSL U HCCIIEJOBATENbCKUH OKCIIEPUMEHTAJIBHBIX | KOMIOHEHTHI HaHO - H




MIPOU3BO/ICTBA HCCIIeIOBaHU} MO | MUKPOCHUCTEMHOMN
MaTepuasoB U CHHTE3y M aHaJIU3y | TEXHUKH
KOMITOHEHTOB HaHO- MaTepHajoB "
MHKPOCHCTEMHOH KOMITOHEHTOB
TEXHHUKH HaHOTEXHOJOTUH W
MHUKPOCHUCTEMHOM
TEXHHUKH
29 B cepe Hay4HO- duznko- [Ipoueccrr
HMPOEKTUPOBAHUS U HCCIIeI0BATEIbCKHIH MaTeMaTHYeCKOe HAaHOTEXHOJOTHMH |
IIPOU3BO/ICTBA MOJIETTMPOBaHNE METO/IBI
MaTepuasoB U HCCIIENyEMbIX HaHOIUArHOCTUKHU
KOMITOHEHTOB HaHO- U TIPOLIECCOB n
MHKPOCHCTEMHOH 00BEKTOB
TEXHHUKH HaHOTEXHOJOTUH  H
MHUKPOCHUCTEMHOM
TEXHUKH c
HCIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUH
29 B cepe Hay4HO- DuzukKo- Meronbl
MIPOEKTUPOBAHUS U HCCIIeI0BATEIbCKHH MaTeMaTHYeCKoe UCCIICIOBaHUH,
MIPOU3BO/ICTBA MO/ICTTUPOBaHKE UCIIBITAaHUH,
MaTepHaoB U HCCIIeyeMbIX JINarHOCTHKH u
KOMITOHEHTOB HaHO- U IIPOIIECCOB U | KOHTpOJII  KadecTBa
MHKPOCHCTEMHOH 00BEKTOB MaTepuanoB "
TEXHHUKH HaHOTEXHOJOTUH ¥ | KOMIOHEHTOB HAaHO -
MHUKPOCHCTEMHOM U MHKPOCHCTEMHOH
TEXHUKH C | TeXHHKH
HCIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUI
29 B cepe Hay4HO- DuzuKo- MaTepHabl u
MIPOEKTUPOBAHUS U HCCIIE0BATENbCKUH MaTeMaTHIECKOe KOMITOHEHTBI HAaHO - H
MIPOHU3BO/ICTBA MOJICTTMPOBaHHE MHUKPOCHCTEMHOM
MaTepualioB U nCCcIeyeMbIX TEXHUKH
KOMITOHEHTOB HaHO- U IIPOIIECCOB u
MHUKPOCHUCTEMHOM 00BEKTOB
TEXHHUKH HaHOTEXHOJOTUH  H
MHUKPOCUCTEMHOI
TEXHUKH c
HCTIONIb30BAaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUI
29 B cepe MIPOEKTHO- Pacuer u | IIpomeccsr
MIPOEKTUPOBAHUS U KOHCTPYKTOPCKHH MIPOEKTUPOBAHUE HAaHOTEXHOJOTUH M|
MIPOU3BOICTBA KOMITOHEHTOB METO/IbI
MaTepualioB U HAaHOTEXHOJOTUH ¥ | HAHOJHArHOCTHKH
KOMITOHEHTOB HaHO- MHUKPOCHCTEMHOH
MHUKPOCHUCTEMHOM TEXHHUKH
TEXHHUKH
29 B cepe MIPOEKTHO- Pacuer U | mpudops u
NPOEKTUPOBAHUS U KOHCTPYKTOPCKHI MIPOEKTUPOBAHUE YCTpOWCTBA HAHO - U
TIPOU3BO/ICTBA KOMITOHEHTOB MHUKPOCHCTEMHOH
MaTepuasoB U HAaHOTEXHOJOTUH W | TEXHUKHU
KOMITOHEHTOB HaHO- MHUKPOCHCTEMHOM
MHKPOCHCTEMHOM TEXHUKH
TEXHHUKH
29 B cepe MIPOEKTHO- Pacuer U | KOMIIBIOTEPHOE
MIPOEKTUPOBAHUS U KOHCTPYKTOPCKHH MIPOCKTUPOBAHUE MIPOrpaMMHOE
TIPOU3BO/ICTBA KOMIIOHEHTOB obecrieueHne IS
MaTepualoB U HAaHOTEXHOJOTMH | | 00paboTKM
KOMITOHEHTOB HaHO- 1 MHUKPOCHCTEMHOH 9KCTIEPUMEHTAIBHBIX




MHUKPOCHUCTEMHOM TEXHUKH JIAaHHBIX "
TEXHUKH MOJICJIIPOBAHUS
IPOILIECCOB,
MaTepHanoB "
KOMIIOHEHTOB HaHO -
U MHKPOCHCTEMHOM
TEXHHUKH
29 B cepe MIPOEKTHO- Pacuer u | mpudopsl u
NPOEKTUPOBAHUS U KOHCTPYKTOPCKHI MIPOEKTUPOBAHUE yCTpOiicTBa HAaHO - U
IIPOU3BOJCTBA apaMeTpoB MHKPOCHCTEMHOMN
MaTepHaoB U HAHOCTPYKTYPHBIX TEXHUKH
KOMIIOHEHTOB HaHO- U MaTepHaoB
MHKPOCHCTEMHON Pa3IMYHOrO
TEXHHUKH (YHKIIMOHAIBHOTO
Ha3HAa4YCHUs
29 B cepe MIPOEKTHO- Pacuer U | KOMITBIOTEpHOE
NPOEKTUPOBAHUS U KOHCTPYKTOPCKHI MIPOEKTUPOBAHUE POrpaMMHOE
MIPON3BOJCTBA napaMeTpoB obecreueHne TSt
MaTepHaJioB U HAHOCTPYKTYPHBIX 00paboTkn
KOMITOHEHTOB HaHO- MaTepuaioB 9KCIEPUMEHTAIIBHBIX
MHKPOCHCTEMHON Pa3IMYHOTO JaHHBIX u
TEXHHUKH (YHKIIMOHAIBHOTO MOJICTTUPOBAHHUS
Ha3Ha4YeHUs HPOLIECCOB,
MarepuaioB u
KOMIIOHCHTOB HAaHO -
U MHUKPOCHUCTEMHOMN
TEXHUKH
29 B cepe MIPOEKTHO- Pacuer u | Ipoueccel
MIPOECKTUPOBAHUS 1 KOHCTPYKTOPCKHH MIPOCKTUPOBAHUE HaHOTEXHOJOTUH |
NPOU3BOJICTBA rapameTpoB METOJIBI
MaTepualioB U HaHOCTPYKTYPHBIX HaHOJIMAarHOCTUKU
KOMIIOHEHTOB HaHO- U MaTepHanoB
MHUKPOCUCTEMHOMI pa3IMIHOTO
TEXHUKH (GYHKIMOHAIEHOTO
Ha3HaYCHUSI
29 B cepe MIPOEKTHO- Coop w®  aHanu3 | nIpuOOpPHI u
MIPOECKTUPOBAHUS U KOHCTPYKTOPCKHI UCXOJHBIX  JIaHHBIX | YCTPOWCTBAa HaHO - U
NPOU3BOJICTBA JUIst pacuera U | MUKPOCHUCTEMHOM
MaTepuajioB U IMPOCKTUPOBAHUSA TEXHUKHN
KOMIIOHEHTOB HaHO- U HAaHO- U MHKPOCHCTEM
MHKPOCUCTEMHOM Ppa3IMYHOTO
TEXHUKH (YHKIMOHAIBEHOTO
Ha3HAYCHUSI
29 B cepe MIPOEKTHO- Coop u aQHaU3 | KOMIIBIOTEPHOE
MIPOEKTUPOBAHUS U KOHCTPYKTOPCKHI UCXOJHBIX  JIAHHBIX | IPOrpaMMHOE
MIPOM3BOJICTBA JUIst pacuera u | obecrieueHue JUIst
MarepuaoB 1 MIPOEKTUPOBAHUS 00paboTku
KOMIIOHEHTOB HaHO- U HAaHO- U MHKPOCHCTEM | SKCIIEPUMEHTAIbHBIX
MHKPOCHCTEMHON Pa3IMYHOTO JaHHBIX u
TEXHHUKH (YHKIIMOHAIBHOTO MOJICTTMPOBAHHUS
Ha3HAYCHUS HPOLIECCOB,
MarepuaioB u
KOMITOHEHTOB HAaHO -
U  MHUKPOCHUCTEMHOH
TEXHUKN
29 B cepe TIPOEKTHO- Cobop u anammu3 | [Ipomeccer
MIPOCKTHPOBAHHS U KOHCTPYKTOPCKHUH UCXOMHBIX  JAHHBIX | HAHOTEXHOJIOTHH M
IIPOHU3BOJICTBA JUIst pacuera U | METOAbI
MaTepualioB U MIPOEKTUPOBAHUS HaHOIMAarHOCTUKH
KOMIIOHCHTOB HAHO- U HaHO- U MHUKPOCUCTEM
MHUKPOCHUCTEMHOM Ppas3InIHOTO
TEXHUKH (YHKIHMOHAIBEHOTO
Ha3HAYCHUS
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2.2, Ilepedyenb npogeccuOHATBLHBIX CTAHAAPTOB, COOTHeceHHBbIX ¢ OITOIT

[lepeuens IIC, coorHecennbix ¢ OIIOIl B cooTBeTcTBUM € peecTpoM NPOPECCHOHANBHBIX
CTaHIapToB  (MepeyHeM  BUAOB  MNPOPECCHOHANBHONW  NIEATENBHOCTH),  pa3MEIIEHHOM  Ha
CIICLIMAIM3UPOBAHHOM caiiTe MHUHHCTEPCTBA TpyJa M coluaibHOM 3amuThl Poccuiickoin dPenepanuu
«IIpodeccuonanbubie cranmapte» (http:/profstandart.rosmintrud.ru), cooTBeTcTByeT 00IacTU(sIM)
npo¢ecCHOHATBHON NI TETFHOCTH BBITYCKHUKOB.

Tabmuma 2.2.1

Kon n oT® TO
HaumeHoBanue I1C YPOBEHb

YPOBEHb
KO/ HANMEHOBaHHe HANMEHOBaHHe KO/ (moxypoBeHB)
KBAJIMPUKALUHA
KBAJTMPUKAUNHU

Omnpenenenne
29.007 Crnenuanuct PaspaboTtka BO3MOKHBIX
10 TIPOEKTHPOBAHUIO TIPUHITUITHATBHON BapHaHTOB
MHUKPO- U INEKTPUYECKOM peanu3anuu A/
HaHOPAa3MEPHBIX CXEMBI 3JIEKTPOHHBIX 01.6
AJIEKTPOMEXaHUYECKU MHUKPOD3JIEKTPOMEXa KOMITOHEHTOB
X CHCTEM HUYECKOU CUCTEMBI MHUKpPOMEXaHUYIECK
OM CUCTEMBI

Bri6op metomos
mpeoOpa3oBaHUsL
(usnIeckux
BEJINYMH U
MOBEJICHYCCKIX
Mojenen
IIEKTPOMEXaHNYEC A/
KHX, OIITHYECKUX, 02.6
CBEPXBBICOKOYACTO
THBIX,
MUKPOKHIKOCTHBIX
YCTPOKCTB U
THIIOBBIX
paTno3IEMEHTOB

Pazpabotka
TIEPBUYHOTO
BapHaHTa
OIHCaHMS N
MHKDOOJIEKTpOMEXA | 13 ¢ 6
HUYECKOM CUCTEMBI
Ha YpPOBHE
MPUHIMIIAATBHON
CXEMBI

Pazpabotka
KOHEYHOTO
BapHaHTa
OMHCAHMS
MHUKPOJIEKTpOMEXa A/
HHUYECKOU CHCTEMBI 04.6
Ha OCHOBE
YTOYHEHHBIX
MoOJeNen
9JIEMEHTOB

Bosmooicnvie Haumenoganus oondcnocmetl, npogeccutl Uz NPpopeccuoHanbHbIX CManoapmos (CM.
mabauyy 2.2.1), OT®, T® komopwix svidenenvt HI'TY ons camocmosmenvho ghopmupyemoix ITK:
1. 29.007 Cnemuaiuct 1Mo MPOCKTUPOBAHUIO MHUKPO- M HAHOPA3MEPHBIX AIECKTPOMEXaHHUYECKUX
CUCTEM:
— HmxeHep-31eKTpOHUK MO pa3paboTKe cXxeM
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3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA ITPOI'PAMMBI

3.1 Ouenka copMHUPOBAHHOCTH KOMIETEHIUH BKIIIOYaeT B ceOsi:
— TEKyLIMH KOHTPOJIb YCIIEBaEMOCTH;
— TPOMEXKYTOUHYIO aTTECTAIHIO 00YYaOLINXCS;
— TOCYAApCTBCHHYIO UTOTOBYIO ATTCCTAINIO BBIITYCKHHKOB.

TeKyIHI/II\/JI KOHTPOJIb U MPOMECKYTOYHAA aTTCCTALIUA MO AVCHUILIMHAM W IPAaKTUKaM IIPOBOJUTCA
Ha OCHOBE OaJUTBHO-PEHTHHTOBOM cucTeMbl. POPMBI MPOMEXKYTOUHOH aTTeCTalud OOYYaroIIUXCS IO
Ka)KI[OfI AUCHUIIMHE OIMPECACIIAOTCA y‘-IC6HBIM IIJIaHOM. HpaBI/IJIa arrecranumu 110 JUCHUIIIIMHAM
OTIpEIETSIIOTCS. B paboYMX MporpaMmax M JOBOJSTCS /IO CBEACHHS OOYYaIOUIMXCS B TEYCHHE IEPBOTO
MeCAla U3YUCHUA OUCHUILIINHBI.

Jns arrectany 00y4aroNMXCsi HA COOTBETCTBHE MX MEPCOHAIBHBIX JTOCTIKEHUH TPEOOBaHUAM K
pe3ynbTaTaM OCBOCHHUS 00pa30BaTENBbHON IPOTPaMMBI CO3JAIOTCSA OLIGHOYHBIE MaTepuaibl B (opme
(OH/IOB OIIEHOYHBIX CPE/ICTB, KOTOPHIE MOTYT BKIIIOYATh TUTIOBBIC 33/IaHHS, KOHTPOJIbHBIE PaOOTHI, TECTHI
U JpyrHe METOJbl KOHTpOJIA, TMO3BOJSIOIIME OLEHUTh CPOPMHUPOBAHHOCTH NPUOOPETECHHBIX
komriereHIMKA.  OmeHOYHBIE  MaTepuanbl  pa3pabaThIBAIOTCS W yTBEpXKIAOTCA — Kadenpamu,
o0ecrneunBarOIUMU y4eOHBIN IpoLecc 1o 00pa3oBaTeIbHON TPOrpaMMe.

3.2 OIIOII Bxirouaer B ceds camocrositenbHo onpeneneHubie HI'TY onny unu Heckonbko IIK,
copMUpOBaHHBIC UCXOAS M3 HANPABIEHHOCTH (TPOQMIIS) MPOrpaMMBbl, HA OCHOBE NMPO(ECCHOHAIBHBIX
CTaHAapTOB, COOTBCTCTBYIOIIHUX HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTHU BBIITYCKHUKOB, YKA3aHHBIX B Ta6JII/IIl€
2.2.1.

3.3 IIpodeccronanbHbie KOMIIETEHIINH, a TaKxe WHJUKATOPBI YHUBEPCAJIbHBIX,
o0menpopecCHOHaTBHBIX M MPO(EeCCHOHAIBHBIX KOMIETEHINNA chopMyTupoBaHBl Ha OCHOBE aHaJIHM3a
TpeOOBaHMl, MPEABABIAEMBIX K BBITYCKHUKAM Ha pbIHKE TpyAa, OOOOIIEHUS OTEYECTBEHHOTO U
3apyOeKHOTO OIbITA, TPOBEJCHUS KOHCYNbTAlMA C BEAYHNIMMH pabOTOAATEIsIMHU, OOBEIMHEHUSIMHU
paboTonaTeneit oTpaciiv, B KOTOPOH BOCTPEOOBAHBI BBIITYCKHUKH.

3.4 PesynbraThl OOy4YeHHS II0 JUCHUIUIMHAM (MOAYJISIM) M TNPAKTHKaM COOTHECEHBI C
YCTaHOBJICHHBIMU B TIporpamMmMe OakaiaBpriaTa WHIANKATOPaAMH JTOCTHKEHUST KOMIICTCHITN:
— yHHBEpcaJbHbIE W O0MIETTPOPECCHOHATBHBIE KOMIIETEHIIUN BBIITYCKHUKOB U MHIUKATOPHI
ux goctrxkeHus (tadbmuna 3.1.1).
— TpodeccuoHaIbHbIC KOMIIETCHIIUH BHIITYCKHUKOB M MHAMKATOPBI X TOCTH)KEHUS (TabIuIa
3.1.2).

— 9ranbl GOPMHUPOBAHUS KOMIIETSHITUI BhITyCKHUKA (Tabmwmma 3.1.3)

3.5 COBOKYNHOCTh 3allJTAHUPOBAHHBIX PE3YyJbTaTOB OOyUYeHHs MO AUCHUIUIMHAM (MOAYIISIM) U
MpakTUKaM ofecreynBaeT (OPMUPOBAHUE Yy BBITYCKHUKA BCEX KOMIIETEHLUH, YCTaHOBJIEHHBIX
nporpaMMoii 6akaiaBpuara.

l'ocynapcTBenHast U”ToroBasi aTrecTalus BKIIOYAeT B ceOsl:
— BrInoHEeHHE 1 3a11UTa BBITYCKHOW KBATM()UKAIIMOHHOW PabOTHI.
TpeboBanust kK copep:kaHuio, 00bEMy M CTPYKTypE BBIMYCKHOW KBaTM()UKAMOHHOW pabOTHI
OINIPEACIAIOTCS MPOrPaMMOM IOCYJapCTBEHHOM HTOTOBOM aTTECTALHH.

YHuBepcajibHble M 00menpodeccHoHaIbHbIe KOMIIETEHIIMH BBIMYCKHMKOB W WHIAMKATOPHI HX
JTOCTHIKEHUS
Taomuma 3.1.1

HaumeHoBanue Ko 1 HauMeHoBaHHe KOMIIETEHIIUH HNuaukatopsbl KoMneTeHIUHA
KaTeropuu (rpynmbi) BBINIYCKHUKA
KOMIIeTeHIN i

Yuusepcanvuvie komnemenyuu (YK)

CucteMHoOe H | YK-1 CriocobeH oCymecTBISITh MOUCK, KPUTHYECKUN aHAJIN3 U CHHTE3 HHPOPMAITUH, TPUMEHSTh
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KPUTHYCCKOC
MBIINIJICHUC

CHCTEMHBIN noaxoa AJisd pelICHr MOCTAaBJICHHBIX 3a1a4

VK-1.1 3naer npuraIHIL cOopa, oTdopa 1
00001eHNs MHPOpPMAITHH.

VK-1.2 YMeeT COOTHOCHTB pa3HOPOIHBIE SIBICHUS U
CHCTEMaTH3HPOBATh MX B paMKax M30paHHBIX BHJOB
podecCHOHAIBEHOM JIeSITENIbHOCTH.

VK-1.3 UmeeT npakTU4ecKuii ONbIT paboThI C
HH(bOpMaHHOHHI)IMI/I HUCTOYHHUKAMH,
HH(POPMAMOHHBIMH TEXHOJIOTHSMH, OIBIT HAYYHOTO
MOMCKA, CO3/aHMsI HAYYHBIX TEKCTOB

PaspaboTtka u
peanu3anusi pOeKTOB

YK-2 CriocoOeH onpeensTh KPyT 3a/1a4 B PaMKax IMOCTABJICHHOM IEJIX M BEIOUPATh ONTHMABHEIC
CrocoOBI UX PEUICHUS, HCXOSl U3 JCHCTBYONINX MPABOBBIX HOPM, UMCIOIIUXCS PECYPCOB U

OrpaHUYEHUN

YK-2.1 3HaeT HEOOXOAUMBIE ISl OCYILECTBICHHS
npo(heCcCHOHATBHON NIeITeIBHOCTH MTPABOBBIC
HOPMBIL.

VK-2.2 YMmeer onpenensaTs KpyT 3a7ad B paMKax
N30paHHBIX BUJIOB MPodeccrnoHaIbHOM
JIeSITENIbHOCTH, IUTAHUPOBATh COOCTBEHHYIO
JIESITENILHOCTh UCXO/Is1 M3 UMEIOLIMXCS PECYPCOB;
COOTHOCHUTS INIaBHOE M BTOPOCTEIICHHOE, PEIlaTh
MOCTABJICHHBIE 33][a4M B paMKax N30paHHBIX BUIOB
npo(heCCHOHAILHON IS TEIIbHOCTH.

VK-2.3 CriocobeH npuHIMAaTh ONTHMATbHEIC
SKOHOMHYECKHE U YIIPABICHYECKHE PEIICHHS,
MCXOJIsl N3 MMEIOIIMXCSI PECYPCOB M OTpaHUYEHHUN

Komanpnas pabora u
JIUIEPCTBO

VK-3 CriocobeH oCymecTBISITh COITHATbHOE
KOMaHjie

BBaHMOHeﬁCTBHe " p€ajIn30BbIBaTh CBOIO POJIb B

VK-3.1 3naer paznuyHbIe IPHEMEI H CIIOCOOBI
COIMATM3AIIH JINIHOCTH U COLUATIBHOTO
B3aUMOJICHCTBUSI.

VK-3.2 YMeeT CTpoUTh OTHOLIECHUS C
OKPYKaIOUIMMH JIFOJIbMH, C KOJUIETaMH.

VYK-3.3 meeT mpakTUYEeCKUi ONBIT YIaCTHS B
KOMaHHOHU pa0oTe, B CONUATIBHBIX MPOCKTAX,
pacnpezneneHus poieil B yCIOBHAX KOMaHIHOTO

B3aHMO,Z[€I7[CTBHS[.

KommyHnukanus

YK-4 CriocoGeH ocyniecTBIsTh AETOBYIO KO
rocyJapcTBeHHOM si3bike Poccuiickoi Pene

MMYHHKAIHIO B YCTHOW ¥ MUCBMEHHON ()opMax Ha
ALK 1 HTHOCTPaHHOM(BIX) A3bIKe(ax)

YK-4.1 3naer nuteparypHyto Gopmy u
(DYHKIMOHATIBHBIC CTUIIU TOCYaPCTBEHHOTO
(pycckoro) s13b1Ka, OCHOBBI YCTHON M MTUCHMEHHON
KOMMYHHUKAIIUU HA TOCYaPCTBEHHOM (PYCCKOM)
HMHOCTPaHHOM(BIX) sI3BIKE(aX).

VK-4.2 Vmeer BeIpakaTb CBOU MBICIIH Ha
rOCYZapCTBEHHOM (PYCCKOM) ¥ HHOCTPaHHOM(BIX)
SI3BIKAX B JIEJIOBOM OOIICHHH.

YK-4.3 UmeeT npakTUYECKUH OIBIT COCTABIICHUS
TEKCTOB Ha TOCYAAPCTBEHHOM (PYCCKOM) 1
WHOCTPaHHOM(BIX) S3BIKAX, OIBIT ITEPEBO/IAa TEKCTOB C
MHOCTPAaHHOTO(BIX) 53bIKa(0B) Ha TOCYAapPCTBEHHBII
(pyccKkwif), OTIBIT TOBOPEHNUS HA TOCYJapCTBEHHOM
(pycckom) v HHOCTPaHHOM(BIX) SI3BIKAX.

MexKyIbTypHOE
B3aUMOJENCTBHE

YK-5 CriocoOeH BOCIIPHHIUMATE MEXKKYJIBTYPHOE pa3HOOOpa3ue 00IIeCTBa B COLUATBHO-

HACTOPUIECKOM, ITHUECKOM M PritocohcKoM

KOHTCKCTax

YK-5.1 3naer ocHOBHBIE KaTeropuu (rnocohu,
3aKOHBI HICTOPHUYECKOTO Pa3BUTHSI, OCHOBBI
MEXKYJIbTYPHOH KOMMYHHKAIHH.

YK-5.2 YMmeer BecTH KOMMYHUKAIIHIO C
MPEJICTABUTEIIIMU MHBIX HAITMOHAIBHOCTEH 1
KoH(peccuit ¢ coOM0IEHNEM 3TUISCKUX U
MEKKYJIBTYPHBIX HOPM.

YK-5.3 MeeT npakTU4YEeCKHi OMBIT aHAIH3a
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(huocohCKUX U UCTOPUIECKUX (HAKTOB, OTIBIT
OIICHKH SIBJICHUH KYJIBTYPBL

Camoopraau3anus u
camopasButue (B TOM
qrcie
3J10pOBbECOEpEKEHHE)

YK-6 CmocobeH ynpaBisiTb CBOMM BPEMEHEM, BBICTPAUBATh U PEAM30BBIBATH TPACKTOPHIO
CaMOpa3BUTHUS HA OCHOBE MPUHIIUIIOB 0OPAa30BaHMUS B TCUCHUE BCEH KU3HU

VK-6.1 3HaeT OCHOBHBIE IPUHILIUIIBI
CaMOBOCIIMTAaHHS ¥ CaMOOOPa30BaHMUs,
poQeCCHOHANBHOTO U JINYHOCTHOTO Pa3BUTHS,
MCXOJIs M3 3TAIlOB KapbepHOT'0 POCTa M TPeOOBaHUIHA
PBIHKA Tpya.

YK-6.2 Ymeer mranupoBaTh cBoe pabodee Bpems U
BpEMsI JUIsl CAMOPA3BUTHSL, POPMYIIMPOBATH LIETH
JIMYHOCTHOTO M PO(ECCHOHATBHOTO Pa3BUTHS U
YCIIOBHSI UX JJOCTHIKEHHUSI, UCXOJIS U3 TEHACHINH
pasBuTHs 06JacTH MpodeccuoHATEHOM
JIESITETTbHOCTH, HHAUBHLY AJIbHO-THYHOCTHBIX
0COOCHHOCTEH.

Camoopranu3anus u
caMopa3BHTHE (B TOM
quCIe
310pOBbeCOCPEIKEHHUE)

VYK-7 CriocobeH noanepKuBath JODKHBIH YPOBEHb (PU3HUECKOM TOATOTOBICHHOCTH IS
o0ecrieueHus TIOJIHOLEHHON COLMANIbHOM 1 MPO(ecCHOHATIBHON e TeIbHOCTH

YK-7.1 3HaeT OCHOBBI 310pOBOT0 00pa3a KU3HH,
3/I0pOBBhEeCcOEpPETatoNINX TEXHONOTHH, (pr3ndecKoit
KyJBTYPBL

VYK-7.2 YMeeT BBHITIOJIHATh KOMITJIEKC
(DU3KYIBTYPHBIX YIIPAKHCHHH.

VK-7.3 UmeeT npakTUYECKUH OTBIT 3aHITHHA
(hu3nuecKoil KyJIbTYPOH.

BbezomacHocTh
JKM3HENESTEIbHOCTH

VK-8 CriocobeH co3aBath U MOANEPKUBATH B TIOBCEIHEBHON JKU3HU M B IPO(ECCHOHATBHOM
JIeSITEIbHOCTH O€30IaCHbIC YCIIOBHUS JKHU3HEICSTEILHOCTH [UIsl COXPAHESHUSI IPUPOIHON CpeIbl,
o0ecrieueHNs yCTOWYMBOTO PAa3BUTHS OOIIECTBA, B TOM YHCJIE MIPH YTPO3€¢ H BOSHUKHOBECHUH
YpEe3BBIYANHBIX CUTYAIIMH M BOCHHBIX KOH(JIMKTOB

VK-8.1 3HaeT 0CHOBELI 0€30MaCHOCTH
JKU3HEICATCILHOCTH, UMEET MPEICTABICHUE O
cnoco0ax co3aHust Oe30MaCHBIX YCIOBHUH,
obecreunBaronX yCTOMUYNBOE pa3BUTHE OOIECTBA
B IPO(eCCHOHATPHON U ITOBCETHEBHOM
JISATEIPHOCTH W COXPAHEHHE IPUPOJTHON CPEJIb.

VK-8.2 YMmeeT npuMeHsITh B pohecCHOHAIBHON 1
MOBCEIHEBHOM AEATEIbHOCTH METOABI 3aLUTHI OT
OIaCHOCTEH, B TOM YHUCIIE [IPU YTPO3€ U
BO3HUKHOBEHUU YPE3BbIYANHBIX CUTYaLUN U
BOCHHBIX KOH()JIMKTOB, M CIIOCOOBI 00eCTIeYeHus
6€30MacHBIX YCIOBUH KU3HEAEATECIBHOCTH.

VK-8.3 Brnageer HaBbIkaMU OKa3aHUs EPBOil
MTOMOIIIN TIOCTPAIaBIIIHM.

VK-8. None

DKOHOMHUYECKAs
KYJIbTYpa, B TOM YHCIIe
(bunaHcoBast
rPaMOTHOCTh

YK-9 CnocobeH npuHUMaTh 000CHOBaHHBIE SKOHOMHYECKHE PEIICHUS B PA3IMYHBIX 001aCTIX

KU3HECACATCIbHOCTH

YK-9.1 [TornmaeT ocHOBBI (hyHKIIMOHUPOBAHHUS
XO3SHCTBYIONINX CYOBEKTOB, PETYJINPOBAHUS U
YIpaBJIeHUS UX AEATEIbHOCTBIO; CHOCOOEH
MPUHUMATh 00OCHOBaHHBIE SKOHOMUYECKHE
peLIeHus B pa3IM4YHbIX 001aCTIX
JKU3HEACATEITbHOCTH

VYK-9.2 [IpumeHseT METOABI INTHOTO
9KOHOMHUYECKOTO U (PMHAHCOBOTO IIAHUPOBAHUS IS
JTOCTYKCHUS TEKYIIUX U TOJITOCPOYHBIX
(hMHAHCOBBIX 1ieJIel, UCTIONIB3YyeT (pUHAHCOBbIC
HHCTPYMEHTEHI [Tl YIIPABIICHUS TMYHBIMHU
(uHaHCAMU (JINYHBIM OFOJKETOM), KOHTPOJIUPYET
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| COOCTBEHHBIE YKOHOMHYECKHE U (bHHaHCOBLIe PUCKHU

I'paxknanckas nmo3unus

YK-10 CiocobeH hopMHUpOBaTh HETEPIIUMOE OTHONIEHUE K KOPPYIIIHOHHOMY ITOBEICHHIO

YK-10.1 3naer o Bpene KOppyIIHOHHBIX
TIPOSIBJICHUH ISl IMYHOCTH, O0IIECTBA U
roCyIapcTBa; POCCHHCKHE aHTUKOPPYILHOHHbIE
TIOJIMUTHKY M 3aKOHOJIATENILCTBO; 00 OTBETCTBEHHOCTH
32 KOPPYIILMOHHBIE IPABOHAPYILIEHUS

YK-10.2 YMeeT BeIOHpaTh KOPPEKTHYIO MOJICID
IIPaBOMEPHOTO MOBCICHNUA B ITIOTCHIIMAJIbHO
KOPPYIIHOHHBIX CUTYAIUsIX

Obwenpogeccuonanvivie komnemenyuu (OIIK)

IIpumenenue
(dyHIaMEHTaIBHBIX
3HaHWUM B
npodecCroHaIbHOM
JeSTeNbHOCTH

OIIK-1 CrocoOeH peraTh 3a1a4u IpOoPEeCCUOHANBHON JICITEIEHOCTH Ha OCHOBE TPUMEHCHUS
€CTECTBEHHOHAYYHBIX ¥ OOLICHHKCHEPHBIX 3HAHHUW, METOJIOB MATEMAaTHYECKOTO aHAIIN3a U
MO/ICITUPOBAHHMS

OIIK-1.1 Brameer MaTeMaTHYECKUM aIllapaToM JUIst
OIHCAHWsI, aHATTN3a, TCOPETUICCKOTO U
9KCIICPUMEHTATBHOTO UCCIICAOBAHIS U
MO)ICHI/IpOBaHI/IH (I)I/ISI/I‘IGCKI/IX U XUMHUYCCKUX CHCTCM,
SIBIICHUI U TPOIECCOB, HCIIOJIH30BAHUS B O0YUCHUU U
poheCCHOHATBHOMN e TEABHOCTH

OIIK-1.2 Ncnonb3yeT pruznyeckue 3aKOHBI 1
NPHUHLHMIIBL B CBOCH MPodeccHOHaNBHOM
JCATEIbHOCTH.

OIIK-1.3 Ucnonb3yeT s3KkCriepuMeHTaIbHBIE METOIbI
OIpeNeICHUs] (PU3UKO-XUMHUIECKUX CBOWCTB
HEOPTaHMYECKUX U OPraHUYCCKHX BEIICCTB

OIIK-1.4 TIpoBoauT M3MepeHNEe OCHOBHBIX
SJEKTPUYECKUX BEIWYHH, ONPEACIIIeT MapaMeTphl U
XapaKTEPUCTHK ITEKTPHIECKUX U IIEKTPOHHBIX
YCTPOUCTB

OIIK-1.5 Mcnonb3yeT NpUKIaAHbIE IPOrPAMMBI U
CpeICcTBa aBTOMaTH3MPOBAHHOTO MPOSKTUPOBAHUS
IIPU PELICHUH MHXEHEPHBIX 33134

OTBETCTBEHHOCTH B
npoheccHoHaTBFHON
JIEATEILHOCTU

OIIK-2 CrocobeH OCyIIeCTBIATh TPOPECCHOHATBHYIO IEITETLHOCTD C YIETOM SKOHOMHYECKHUX,
9KOJIOTHYECKHX, COLUAIBHBIX M APYyTHX OTPAHNYECHUN Ha BCEX JTaNax )KU3HEHHOTO LUKIIa
00BEKTOB, CUCTEM U IPOLIECCOB

OIIK-2.1 ITpoBOAUT TEXHUKO-IKOHOMHUYECKOE
000CHOBaHHE M SKOHOMHUECKYIO OLIEHKY MPOEKTHBIX
pelIeHN U MHXEHEPHBIX 33134

OIIK-2.2 PaccunThIBAET INTEIHHOCTD BBIITOJIHEHUS
TEXHOJIOTHYECKUX OMEpannii C HCIOIb30BaHUEM
HOPMATHBHBIX CIIPABOYHHKOB

OIIK-2.3 AHanmu3upyeT U OLICHUBAET 3aTPaThl
MIPOEKTA C YUETOM MHKEHEPHBIX PUCKOB

OIIK-2.4 Vcionb3yeT UCTOPUUYECKHM MOIXO,
KaTerOpPUU UCTOPUYECKOTO ITO3HAHMS ATl aHAIH3a
MpoLEeCcCoB, (HAKTOB M SIBIICHUN B MPOILILIOM H
HACTOSIIEM

OI1IK-2.5 ITpoBOIUT SKOIOTHYECKYIO OIICHKY
MPOEKTHBIX PELICHUH U HH)XKEHEPHBIX 3a/1a4

Hccnenosarenbckas
IETENbHOCTD

OIIK-3 CriocoOeH npoBOIUTE U3MEPEHHs U HaOoieHus], 00pabaThIBaTh U IPEICTABIAThH
IKCIIEPUMEHTAIIbHbIC IaHHbIC

OIIK-3.1 CocraBisieT OTYETHI 10 yueOHO-
HCCIIeI0BATENbCKON ACATEIBHOCTH, BKIIIOYAs aHAIIN3
IKCTIIEPUMEHTAIBHBIX PE3YJIbTATOB, COMIOCTABICHHS
WX C W3BCCTHBIMU aHAJIOT'aMHU

OIIK-3.2 ®opMupyeT 1eMOHCTPALIMOHHBIN MaTepuan
U MPEJICTaBIISIET PE3yJIbTaThl CBOCH
MCCJIEJI0BATENbCKON CSTEIBHOCTH Ha HAYUHBIX
KOH(EepEeHIHNIX, BO BPeMs IIPOMEKYTOUHBIX U
UTOTOBBIX aTTECTALUI

Bianenne

OIIK-4 CriocoOeH TOHUMAaTh IPUHIMIEL PA0OTHI COBPEMEHHBIX MH(POPMAaMOHHBIX TEXHOJIOTHH 1
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nH(pOpMaMOHHBIMU
TEXHOJIOTUSIMU

HCIOJIB30BaTh UX JIA pECIICHU 3a/la41 HpO(beCCHOHaIILHOfI JACATCIIBHOCTHU

OIIK-4.1 3raet mpuHIHUIIBI pa0OTHI COBPEMEHHBIX
HH()OPMALMOHHBIX TEXHOJIOTUH U MPOrPAMMHBIX
CPEJICTB, B TOM YHCIIE OTEYECTBEHHOTO
MPOU3BOJICTBA

OIIK-4.2 YMmeeT NpUMEHATb COBPEMEHHbIE
I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHBIe TEXHOJIOTHUHU
U MIPOrpaMMHBIE CPEJICTBA JJIsl PELICHHS 33/1a4
poeCCHOHATBHOI IEATETHHOCTH C COOTIOICHUEM
HOpM MH(GOPMAITMOHHON 0€30IMacCHOCTH

D¢ddexkTuBHOCTS U
6e301acHoCThb
TEXHUYECKUX PELICHUI

OIIK-5 CriocobeH npuHUMAaTh 000CHOBAaHHBIE TEXHUUECKHE PEIICHUS B TPOQECCHOHANBHON
JIeSITEIIFHOCTH, BEIOMpaTh 3(p(heKTHBHBIC M OE30MacHbIe TEXHUIECKHE CPEICTBA U TEXHOIOTHH

OIIK-5.1 Onpenensier nepeyeHs 000pyJOBaHUS HA
MIPOM3BOJICTBE U B TaOOpaTOPHH, 0OeCIIeUnBaloNIee
0e3omacHoOe MPOM3BOACTBO B 001aCTH
HAHOTEXHOJIOTHIA M MUKPOCUCTEMHOM TEXHUKH

OIIK-5.2 OueHuBaeT UCMoIb3yeMble TEXHOJIOTUU Ha
MPOU3BOJICTBE U B TAOOPATOPHH MO KPUTCPHUSIM
Oe3onacHOCTH ¥ 3P PEKTHBHOCTH

Brnanenue HopMaTuBHOU

OIIK-6 CriocobeH y4acTBOBaTh B pa3pabOTKe TEXHIHUECKON JOKYMEHTAINHU, CBSI3aHHOM ¢

JOKyMEHTAIHeH, podeCcCHOHANBHOM JIESITENFHOCTBIO Ha OCHOBE MTPUMEHEHHSI CTaHIapTOB, HOPM U MTPaBHUII

MpaBoOBast

OTBETCTBEHHOCTh
OIIK-6.1 Mcnionb3yeT TEXHUYECKYIO U CIIPAaBOUHYIO
JIUTEpaTypy, HOPMATUBHBIE JOKYMEHTHI IPU
BBITIOJIHEHUH MCCIIEI0BATENLCKON paboThl B 001acTH
HAaHOTEXHOJIOTMI U MUKPOCUCTEMHOM TEXHUKHU
OIIK-6.2 CocTaBisieT OTYETHI 1O
9KCHEPUMEHTAIBHBIM U TEOPETHYECKHM
UCCIIEIOBAaHUSM, TIPAKTHUECKON JEATENBHOCTU B
COOTBETCTBHH C YCTaHABIMBAEMbIMHU TPEOOBaHUSIMH

IIpoexTupoBanue OIIK-7 CriocoGeH poeKTHPOBaTh ¥ COMPOBOXKIAThH MPOM3BOJCTBO TEXHUYECKHX OOBEKTOB,

00BEKTOB, CUCTEM U CHCTEM U ITPOLIECCOB B 00JIaCTH HAHOTEXHOJIOTHH 1 MUKPOCUCTEMHON TEXHUKH

POLIECCOB

OIIK-7.1 Mcionb3yeT METOOUKH OpTaHU3aIluI
paboThI MepcoHaa, COOIIOACHHS TEXHOIOMMIeCKON
U TPYJAOBO# TUCHUILUINHBL

OIIK-7.2 Mcnionb3yeT NpUKIJIaAHbIE IPOrPaMMBI U
Cpe/ICTBa aBTOMATHU3MPOBAHHOT'O IIPOEKTHPOBAHMS
NIPU pelICHUH WH)KEHEPHBIX 33134
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HpO(l)eCCI/IOHa.]'IbeIe KOMIICTCHIUU BBINMYCKHUKOB U HHAUKATOPbI UX TOCTH/KCHUSA

Tabmmma 3.1.2

Kon n
Koan HANMEHOBaHHE
3anaua I O0bexT W HaHMeHOBaHHe HHIMKATOPA OT® T® OcHOBaRHE
00J1aCTh 3HAHUS npogecCHOHATLHOM JAOCTHKEHUS
KOMIIETeHIIUH npodecCHOHATLHOM
KOMIeTeHIH
IIpoBenenue MaTepHabl u | IIK-1 Croco6en | TIK-1.2 VYwmeer | Pa3pabotka Bei6op MeTonoB | 29.007 Cneunanuct
9KCIEPUMEHTAIBHBl | KOMIIOHEHTHI HAaHO - | MPOBOJMTH (PU3MKO- | pemaTh 3aJa4d, | IPUHIUITHAIBLHON peoOpa3oBaHUS 10 MPOEKTHPOBAHUIO
X HCCIEJOBaHMH IO | © MHKPOCHCTEMHON | MaTeMaTH4eCKOe UCIIONB30BaTh NEKTPHUECKOH cxembl | (pU3MYECKHX BENWYMH U | MHUKpO- u
CHHTE3y W aHaN3y | TEXHUKH MOJIETIMPOBaHHE MaTeMaTHIeCKUH MHUKPOYJIEKTPOMEXAaHUYECKO | MOBEIECHUECKHX  MOJEJNIe | HaHOpa3MEpHBIX
MaTepuanoB u HCCIIETyeMbIX ammapar U | i cucremsl IJEKTPOMEXaHUIECKHUX, IIEKTPOMEXaHUIECKH
KOMITOHEHTOB MIPOLIECCOB YHCIIEHHBIE METOJIBI OIITHYECKHUX, X cucTeM ,
HAHOTEXHOJOTUH U HAHOTEXHOJIOTHH W | KOMIIBIOTEPHOTO CBEPXBBICOKOYACTOTHBIX, AHanuTHueckas
MI/IKpOCHCTeMHOﬁ O6T)eKTOB HAaHO- MW | MOJACIMPOBAHUA MUKPOKUIKOCTHBIX 3aIucKa
TEXHUKHA MUKPOCHCTEMHOM 00BEKTOB YCTPOMCTB U THUIIOBBIX
TEXHHUKH C | HAaHOTEXHOJIOTUH H PagrodIEeMEHTOB
HCIIOJIb30BAHIEM MHKPOCHUCTEMHOM
COBPEMEHHBIX TEXHUKH
KOMITBIOTEPHBIX
TEXHOJIOTHil
MK-1.1 3naer | Pazpaborka Bri6op meronoB | 29.007 Cneuumanuct
¢busnyeckne U | IPUHLHIUAIBHON npeoOpa3oBaHuUs 10 IPOEKTUPOBAHUIO
MaTeMaTHYECKHE JNEKTPUYECKOU cxeMbl | (pU3MYeCKMX BEIWYMH U | MUKpO- 51
3aKOHBI M MOJENH | MHKPOAJIEKTPOMEXaHNYECKO | TOBEJCHUYECKUX  MOJENEeH | HaHOpa3MEpHBIX
¢busmuecKnx i cuctemsl INEKTPOMEXaHUIECKHUX, IIEKTPOMEXaHUIECKU
TIPOIIECCOB, OIITHYECKHUX, X cHcTeM ,
JISKAIMX B OCHOBE CBEPXBBICOKOUACTOTHBIX, AnHanuTnueckas
TIPUHIINTIOB MHKPOXHKOCTHBIX 3amucKa
JeUCTBUSl OOBEKTOB YCTPOMCTB M THIOBBIX
HAHOTEXHOJIOTUU H ParodJIeMEHTOB
MHUKPOCUCTEMHOMN
TEXHUKH
TIK-1.3 Bnaneer | Pa3zpaboTka Bwi6op meronoB | 29.007 Crenmamuct
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MAaTeMaTU4ECKUM NPUHLMIIHAILHON npeoOpa3oBaHuUs 10 MPOEKTUPOBAHUIO
anmnapaTom W | 3JIEKTPUIECKOH cXeMbl | (pU3NYECKHX BENMYMH W | MHUKpO- u
METOlaMU MHUKPOYIEKTPOMEXaHUIECKO | MOBEACHUECKUX  MOJENIeH | HaHOpa3MEPHBIX
KOMITBIOTEPHBIX i cucremsl JNEKTPOMEXAaHUYECKHUX, JIIEKTPOMEXaHUIECKH
TEXHOJIOTHI JuIst OIITHYECKHUX, X cHcTeM ,
MOACIMPOBaAHUA CBEPXBBICOKOYACTOTHBIX, Ananutndeckas
00BEKTOB MHKPOXHKOCTHBIX 3ammcKa
HAHOTEXHOJIOTUH H YCTPOMCTB M THIOBBIX
MHUKPOCHUCTEMHOM ParodJIeMEHTOB
TEXHUKH
T1K-2 T'otos | IIK-2.3 Bnanmeer | PaspaboTka Onpeneneare BO3MOXHBIX | 29.007  Croernmamnuct
MIPOBOAUTD HaBBIKAMH BHIOOpA | MPHHIMITHAIBHOM BapUaHTOB peajM3anyy | M0 MPOEKTHPOBAHUIO
9KCIIEPUMEHTAIBHBI | ONTUMAIBHBIX JJEKTPUIECKON CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
€ HCCIIe/IOBaHUsl 110 | METOJI0B MHKPOJIEKTPOMEXaHUYECKO | MHUKPOMEXaHHYECKOU HAHOPa3MEPHBIX
CUHTEC3Yy M aHaJInu3y IpOBCACHUA M CUCTEMBI CHCTEMbI QJICKTPOMEXAHNUYCCKU
MaTeprasoB U | HCCIEeNOBaHUN X CHCTEM ,
KOMITOHEHTOB MaTepuaoB " Amnanutuueckas
HaHOH KOMITOHEHTOB HaHO- 3ammcKa
MHKPOCHCTEMHOM U MHUKPOCHCTEMHOH
TEXHHUKH TEXHUKH
[K-2.1 3naer | Pazpaborka Onpenenenve Bo3MOxHbIX | 29.007 Croenuamuct
OCHOBHBIE NPUHLMIIHAILHON BAPUAHTOB pealn3anyy | M0 MPOEKTHPOBAHUIO
METOAUKHN 3HeKTpH‘IeCKOﬁ CXEMBbI QJICKTPOHHBIX KOMIIOHEHTOB MUKPO- u
SKCTIEPUMEHTAIBHBl | MUKPOAJIEKTPOMEXAHHYECKO | MUKPOMEXaHHUUECKOM HaHOPa3MEPHBIX
X HCCIIENOBAaHUN | W CHCTEMBI CHCTEMBI IEKTPOMEXaHUIECKHU
CHHTE3a M aHalm3a X cHcTeM ,
MaTepuaioB u AnHanutnueckas
KOMITOHEHTOB HaHO- 3amucKa
U MHUKPOCHUCTEMHOM
TEXHUKN
[K-2.2 Ymeer | Pazpabotka Omnpenenenre BO3MOXHBIX | 29.007  Crernuanuct
IUTAHUPOBATh 1 | IPUHIMITHAIBHON BapHaHTOB peanuzanyy | M0 TNPOEKTUPOBAHUIO
TIPOBONTH IIEKTPHUIECKOH CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKPO- "
HCCIIEOBAHHUS MO | MHUKPOAJIEKTPOMEXaHUYECKO | MHUKPOMEXaHUYECKOM HaHOPa3MEPHBIX
CHHTE3y M aHalu3y | i CHCTEeMBI CHCTEMBI IIEKTPOMEXaHUIECKH
MaTepuaioB n X CHUCTEM N
KOMITOHEHTOB HaHO- AHanuTuueckas
U MHKPOCHUCTEMHOMU 3amucKa
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TCXHUKH

TIK-5 Cnocobnocts | ITK-5.1 Ymets | Pazpabotka Bri6op meronoB | 29.007 Cnenmanuct
OCYIIIECTBIISATH OTIpeNeNATh MPUHIUITAATBHOM mpeoOpa3oBaHUsL 10 TIPOEKTUPOBAHUIO
MPOEKTHYIO npobiemy U | DJIEKTPUYECKOM CXEeMbI | (U3MYECKHX  BEIUYHMH M | MHKPO- u
JIEATSIBHOCTh ~ Ha | CIOCOOBI €e | MUKPODJIEKTPOMEXAaHUUYECKO | MOBEACHYECKUX MoJIeliel | HaHOpa3MEPHBIX
BCEX JTamax | pelieHus B IPOEKTe | i CUCTEMBI ANEKTPOMEXAHUYECKUX, AJIEKTPOMEXaHUYECKU
JKU3HEHHOTO IIHMKJa ONTHYECKHUX, X CHCTEM ,
MIPOEeKTa CBEPXBBICOKOYACTOTHBIX, AHanutnueckas
MUKPOXKHUTKOCTHBIX 3amucKa
YCTPOHCTB M THITOBBIX
PaMOIIEMEHTOB
IK-5.3 Ymers | PazpaboTka Beibop MeToaoB | 29.007 Cneunanuct
OIIPEIENIATh MPUHIUITHATBHOM npeoOpa3oBaHus 0 MPOEKTUPOBAHUIO
HEOOXO0IUMBIC ANMEKTPUIECKOM CXeMbl | (U3MYCCKMX  BEIUYMH M | MHKPO- n
pecypcesl JUISL | MHUKPODJIEKTPOMEXaHUYECKO | TIOBEIEHYECKHUX MOJieTIell | HaHOpa3MEPHBIX
peanu3anuu W CHCTEMBI JIEKTPOMEXAHIMUECKUX, AIEKTPOMEXaHIMIECKI
MIPOEKTHBIX 3a7ad ONTHYECKUX, X cucTeM ,
CBEPXBBICOKOYACTOTHBIX, Amnanutrueckas
MHUKPOXKHUIKOCTHBIX 3aIucKa
YCTPOHCTB ¥ THITOBBIX
PaarodlIeMEHTOB
IIK-5.2 YwMmets | Pazpaborka Bri6op MetonoB | 29.007 Crernuanuct
OpPraHU30BBIBATh U | MPUHIUITHAIEHON npeoOpa3oBaHUs 10 TPOEKTHPOBAHUIO
KOOPAWHUPOBATH SIEKTPHUECKON CXEeMBI | (pU3WYECKNX BENUYMH ¥ | MHKPO- u
paboTy YJacTHHKOB | MHKPOAJIEKTPOMEXAaHHYECKO | MOBEICHUYECKHUX MoJieNell | HaHOpa3MEpPHBIX
MIPOCKTA 1 CUCTEMBI JIEKTPOMEXAHIMYCCKUX, AIEKTPOMEXAHIMUCCKU
ONTHYECKUX, X cucTeM ,
CBEPXBBICOKOYACTOTHBIX, AHanuTHUecKas
MUKPOKHIKOCTHBIX 3amucKa
YCTPOMCTB U THUIIOBBIX
PaAMOIEMEHTOB
TIK-5.2 Ymets | Pazpabotka Onpenenenre Bo3MOXHBIX | 29.007  Cneuunanuct
OpPTaHW30BBIBaTh W | MPUHIMITAATEHON BapHaHTOB peanu3anyuy | MO0 TMPOSKTHPOBAHUIO
KOOPJIUHUPOBATH INEKTPUUYECKOM CXEMBI | JJIEKTPOHHBIX KOMIIOHCHTOB | MHKPO- u
paboTy YYacTHHKOB | MHKPORJICKTPOMEXAaHHYECKO | MHUKPOMEXaHHUYCCKON HaHOPa3MEPHBIX
MPOEKTa W CHCTEMBI CHCTEMBI AJIEKTPOMEXaHUYECKU
X cHucTeM ,
AHanuTHueckas
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3arrcCKa

TIK-5.3 Ymets | Pazpabotka Onpenenenre Bo3MOXHBIX | 29.007  Cneuunanuct
OTIpeNeNATh MPUHIUITAATBHOM BapHaHTOB peanu3anyuy | MO0 TMPOSKTHPOBAHUIO
HEO00XO0IUMBbIE INEKTPUYECKOM CXEMBbl | JJEKTPOHHBIX KOMIIOHEHTOB | MUKPO- i
pecypcsl JUISL | MHUKPOSJIEKTPOMEXAHUYECKO | MUKPOMEXaHUUECKOH HaHOPa3MEPHBIX
peanuzanyu W CHCTEMBI CHCTEMBI AJIEKTPOMEXaHUYECKU
MPOEKTHBIX 3a/a4 X cHUcTeM ,
AHanutnueckas
3amucKa
MK-5.1 Ymers | PazpaboTka Onpenenenve Bo3MOXHBIX | 29.007 Coenuamuct
OTIpEeNeNATh MPUHIUITHATBHOM BapHaHTOB peanm3anuy | M0 TMPOEKTUPOBAHUIO
npobiemy U | DJIEKTPUYECKOM CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
CII0COOBI €e | MUKPODJIEKTPOMEXaHUYECKO | MUKPOMEXaHUYECKOU HaHOPa3MEPHBIX
pelieHust B IPOEKTE | i CUCTEMBI CHCTEMBI AJIEKTPOMEXaHUYECKH
X crucTeM ,
AnamuTHdeckas
3amucKa
Mertonas! TIK-1 Cnocoben | I1K-1.3 Bnaneer | Pa3pabotka Bri6op metomoB | 29.007 Cnenmamuct
HCCIICAOBAHMIA, MIPOBOJIUTH (PU3HUKO- | MaTEMAaTHICCKUM MPUHLMIHATIEHON peoOpa3oBaHus 10 MPOEKTUPOBAHUIO
WCIIBITAaHUH, MaTeMaTUYeCKOe anmnapaTom U | DJIEKTPUIECKOM CXeMbI | (U3MYECKMX  BEIUYMH M | MHKPO- i
JINarHOCTUKHU U | MOJIETUPOBaHUE METOJIaMHU MHUKPODJIEKTPOMEXAHUUECKO | MOBEACHYECKUX MojieNiell | HaHOpa3MEPHBIX
KOHTPOJISI KadecTBa | MCCIEIyEeMbIX KOMITBIOTEPHBIX W CHCTEMBI 3JIEKTPOMEXAHNIECKUX, AJIEKTPOMEXaHUIECKH
MaTepHuaIoB U | MPOIIECCOB TEXHOJIOTUI TS ONTHYECKHUX, X cHUCTEeM ,
KOMIIOHEHTOB HAHO | HAaHOTEXHOJOTHH W | MOJICIAPOBAHHS CBEPXBBICOKOYACTOTHBIX, Amnanutrueckas
- U | OOBEKTOB HAHO- U | OOBEKTOB MHUKPOXHUIKOCTHBIX 3amucKa
MHUKPOCUCTEMHOI MHUKPOCUCTEMHOI HAHOTCXHOJIOTHH H YCTPOMCTB U THUIOBBIX
TEXHUKHA TEXHUKHA C | MUKPOCHCTEMHOI PaarodlIeMEHTOB
HCII0JIb30BaHHEM TEXHHUKU
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJOTHUH
TIK-1.2 VYmeer | Pazpabotka Bri6op meronoB | 29.007 Cnenmanuct
pemaTh 3aJaud, | MPUHIUIHATIHHON mpeoOpa3oBaHUsL 10 TIPOEKTUPOBAHUIO
HCIIOJIb30BaTh INEKTPUUYECKOM CXEeMbI | (PU3MYECKMX  BEIUYMH ¥ | MHKPO- u
MaTeMaTU4YECKUI MHUKPODJIEKTPOMEXaHUUECKO | MOBEACHYECKUX MoJeNell | HaHOpa3MEepHBIX
amnmapar U | ¥ CUCTEMBI ANEKTPOMEXAHUYECKUX, AJIEKTPOMEXaHUYECKU
YUCJICHHBIC METOJIbI ONTHYECKHUX, X cHucTeM s
KOMITBIOTEPHOTO CBEPXBBICOKOYACTOTHBIX, AHanuTHueckas
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MOACINPOBAHUA MUKPOKUAKOCTHBIX 3aIltucCKa
00BEKTOB YCTPOWCTB M THIOBBIX
HaHOTEXHOJIOTUH H PaarodIEeMEHTOB
MHUKPOCHUCTEMHOM
TEXHUKH
MK-1.1 3naer | Pazpaborka Bei6op meronoB | 29.007 Cneuumanuct
¢du3nyeckne U | OIPUHLUNUAIBHOU npeoOpa3oBaHus 10 MPOEKTHUPOBAHUIO
MaTeMaTHIECKHe IEKTPHUECKOH cxembl | (pU3NYECKNX BENWYMH U | MHUKpO- "
3aKOHBI M MOJENH | MUKPOAJIEKTPOMEXAHHYECKO | TMOBEJCHUYECKUX  MOJENeH | HaHOpPa3MEpHBIX
¢busUecKnx it cucremsl IJIEKTPOMEXAaHUIECKHUX, IIEKTPOMEXaHUIECKH
TIPOLIECCOB, OIITHYECKHUX, X CHCTEM ,
JIeKAIIUX B OCHOBE CBEPXBBICOKOUACTOTHBIX, AHanuTuueckas
TIPUHLINTIOB MHUKPOKHIKOCTHBIX 3amucKa
JercTBUS OOBEKTOB YCTPOMCTB U THIIOBBIX
HAHOTEXHOJIOTUU H panno31eMeHTOB
MHUKPOCUCTEMHOM
TEXHUKH
[K-2 T'oros | IK-2.2 Ywmeer | PazpaboTka Onpenenenve Bo3MOXHBIX | 29.007 Coenuamuct
IIPOBOAUTD IUTAHUPOBATh 1 | NIPUHIMIHAIBHON BapHaHTOB peaiu3anyy | M0 TMPOEKTHPOBAHHUIO
9KCIIEPUMEHTAIIBHBI | MPOBOJIUTH AIIEKTPHYECKOM CXEMBI | DJIEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
€ HUCCIEeIOBaHUS IO | UCCIEAOBAHUS IO | MHUKPORJIEKTPOMEXAHUYECKO | MHKPOMEXaHUYECKOH HaHOPa3MEPHBIX
CUHTC3Y M aHaJIn3y CUHTEC3Y M aHaJIu3y W CUCTEMBI CHUCTEMBI OJICKTPOMEXAHNUYECCKU
MaTepuaioB " | MaT€puajioB u X CUCTEM N
KOMITOHEHTOB KOMITOHEHTOB HaHO- Ananutnueckas
HaHOH U MHKPOCHCTEMHOH 3ammcKa
MHKPOCHCTEMHOM TEXHUKH
TEXHHUKH
[K-2.3 Braneer | Pa3pabotka Onpenenenue Bo3MOXHBIX | 29.007 Croernuanuct
HaBBIKAMH BBIOOpA | MPHHIMITHAIBHON BapUaHTOB peanu3anuy | IO MPOEKTHUPOBAHUIO
ONTHMAJIbHBIX JNEKTPHUECKOH CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
METOA0B MUKPOIJIECKTPOMEXAHNICCKO MHKpOMeX&HI/I‘{eCKOﬁ HaHOpPa3sMEPHBIX
MIPOBECHNUS it cucremsl CHCTEMBI IIEKTPOMEXaHUIECKH
HUCCIEI0OBaHUMI X CHCTEM s
MaTepuaioB u AmHanuTuueckas
KOMITOHEHTOB HaHO- 3amrcKa
U MHUKPOCUCTEMHOMU
TEXHUKH
ITK-2.1 3naer | Pa3zpabotka Onpeneneare  Bo3MOXKHBIX | 29.007  Cnenmanuct
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OCHOBHBIE NPUHLMIIHAILHON BAPUAHTOB pealn3anyy | M0 MPOECKTUPOBAHUIO
METOINKHI JIEKTPHUECKON CXEMBI | DJIEKTPOHHBIX KOMIIOHEHTOB | MHKPO- u
SKCHEPUMEHTANBHBl | MHUKPOAJIEKTPOMEXAaHUIECKO | MHUKPOMEXaHHYECKOH HaHOPa3MEePHBIX
X WCCIICAOBAHUMA | i CHCTEMBI CUCTEMBI AIEKTPOMEXAHIMUCCKU
CHHTE3a W aHalu3a X CHCTEM ,
MaTepHuaioB u AHanuTHuecKast
KOMIIOHEHTOB HaHO- 3anucka
U MHKPOCHUCTEMHOMU
TEXHUKN
TIK-5 Cnocobnocts | ITIK-5.3 Ymers | Pazpabotka Bri6op meronoB | 29.007 Cnenmanuct
OCYIIECTBIISATh OTIpeNeNATh MPUHIUITHATEHOM mpeoOpa3oBaHUsL 10 TIPOEKTUPOBAHUIO
MPOEKTHYIO HEO0XOUMBIC ANEKTPUYECCKON CXEeMbI | (PU3MYECKMX  BEIUYMH ¥ | MHKPO- u
JCSATEIBbHOCTh  HA | PECypChl JUTSL | MUKPODJICKTPOMEXaHWYECKO | MOBEACHYCCKUX  MOJENEH | HaHOPa3MEpPHBIX
BCEX JTamax | peaqusanuu i cCHCTEMBI AIIEKTPOMEXAHHUYECKHUX, 3JIEKTPOMEXAHHUCCKHU
JKU3HCHHOT'O LHWKJa | ONPOCKTHLIX 3aJda4 OIITHYCCKHX, X CHUCTEM N
MIPOEKTa CBEPXBBICOKOYACTOTHBIX, AHanmuTHYeCKas
MHUKPOKHIKOCTHBIX 3anmcka
YCTPOHCTB M THITOBBIX
pazno3IeMEHTOB
IIK-5.1 Ymers | PazpaboTka Bribop MeToaoB | 29.007 Cneunanuct
OIIPEIENIATh MPUHIUITHATBHOM npeoOpa3oBaHus [0 TMPOCKTUPOBAHUIO
npobiemy U | SJIEKTPUYECKOU CXeMBI | (pU3WYEeCKNX BEMUYMH ¥ | MHKPO- 51
CIIOCOOBI ee | MUKpPODJIEKTPOMEXaHUUECKO | MOBEACHYECKUX  MOJeNiel | HaHOpa3MepHBIX
peIIeH s B IPOEKTe | 1 CHCTEMBI JIEKTPOMEXAHIMUECKUX, AIEKTPOMEXaHIMIECKU
OINITHYECKHUX, X CHCTEM ,
CBEPXBBICOKOYACTOTHBIX, AHamuTHYCCKAs
MHUKPOXHUIKOCTHBIX 3armcKa
YCTPOHCTB ¥ THITOBBIX
pasno37IeMEHTOB
IIK-5.2 YwMmets | Pazpaborka Bui6op MetonoB | 29.007 Crernuanuct
OpPraHM30BBIBATh U | IPUHLUIUAIBHON npeoOpa3oBaHuUs 10 MPOEKTUPOBAHUIO
KOOPAWHUPOBATH JIEKTPHUECKON CXeMBI | (pU3WYECKNX BENUYMH ¥ | MHKPO- u
paboTy Y9JacTHHKOB | MHKPOAJICKTPOMEXaHHYECKO | MOBEJCHUYSCKHMX  MOJAEJeH | HaHOpa3MEpHBIX
MIPOCKTA 1 cHCTEeMBI JIEKTPOMEXAHIMYCCKUX, AIEKTPOMEXAHIMUCCKU
OITUYCCKUX, X CHCTEM ,
CBEPXBBICOKOYACTOTHBIX, AHaJ'II/ITI/I‘IeCKaH
MUKPOKHIKOCTHBIX 3anucka
YCTPOMCTB ¥ THIOBBIX
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pasno3IeMeHTOB

TIK-5.3 Ymets | Pazpabotka Onpenenenre Bo3MOXHBIX | 29.007  Cneuunanuct
OTIpeNeNATh MPUHIUITAATBHOM BapHaHTOB peanu3anyuy | MO0 TMPOSKTHPOBAHUIO
HE0OX0UMbIE IEKTPUUYECKOH CXEMBbl | JJEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
pecypchl JUISL | MHKPODJIEKTPOMEXAaHUYECKO | MHUKPOMEXaHHUYECKOH HaHOPa3MEPHBIX
peanu3anuu i cucTeMBI CUCTEMBI 3IEKTPOMEXaHHUECKI
MIPOEKTHBIX 3a7a4 X CHCTEM ,
AHanmuTHYeCKas
3ammcKa
IK-5.2 Ymers | PazpaboTka Onpenenenve Bo3MOXHBIX | 29.007 Coenuamuct
OpPraHW30BBIBaTh W | NMPUHIMITAATEHON BapHaHTOB peanm3anuy | M0 TMPOEKTUPOBAHUIO
KOOPAWHUPOBATh UIEKTPUUYECKOI CXEMBI | JIEKTPOHHBIX KOMIIOHEHTOB | MUKpPO- u
paboTy YYacTHHKOB | MHKPOJJIEKTPOMEXaHUYECKO | MHKPOMEXaHUYECKON HaHOPa3MEepHBIX
MIPOEKTa i cucTemMbl CUCTEMBI 3IEKTPOMEXaHIMUECKI
X CHCTEM ,
AHanuThuyeckas
3ammcKa
IK-5.1 Ymers | PazpaboTka Onpenenenue Bo3MOxHBIX | 29.007 Coenuamuct
OTpeAesATh MPUHLMIHATIEHON BapUaHTOB peanu3auy | 10 MPOECKTUPOBAHUIO
npoOyemMy U | JIEKTPUYECKOH CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKpPO- u
CITOCOOBI €€ | MUKpPO3JIEKTPOMEXaHNYECKO | MUKPOMEXaHUYeCKOM HaHOPa3MEPHBIX
pELICHNS B IPOEKTE | I CHCTEMBI CUCTEMBI 3IEKTPOMEXAHIMUECKU
X CHCTEM ,
AHanuThueckas
3armMcKa
IIpoueccer IK-1 Crnocoben | ITK-1.2 VYwmeer | Pa3zpaborka Bri6op MetonoB | 29.007 Crnenuanuct
HAaHOTCXHOJIOTHH H | MPOBOJUTH (PU3HUKO- | pemaTh 3a/la4uu, | NPUHLHUIHATIBEHON peoOpa3oBaHMs 0 MPOEKTUPOBAHUIO
METObI MaTeMaTH4YeCKOoe HCTIOJIb30BaTh IEKTPUYECKOI cxeMmbl | (U3MYECKMX BEIWYMH U | MUKpO- u
HaHOAMArHOCTUKU MOJICIUPOBaHHE MaTeMaTHYeCKuit MHUKPOAJIEKTPOMEXaHUYECKO | MOBEJCHYECKHX  MOAeTeH | HaHOPa3MEpHBIX
HCCIIEAYEMBIX ammapar U | ¥ CHCTEMBI 3IEKTPOMEXAHIMUECKUX, AIEKTPOMEXAHIMIECKI
MIPOIIECCOB YHICJICHHBIE METOJBI ONITHYECKHUX, X CHCTEM ,
HAHOTEXHOJOTHH ¥ | KOMIBIOTEPHOTO CBEPXBBICOKOYACTOTHBIX, AHamuTHYECKAsd
O00BEKTOB HAHO- W | MOJICIHMPOBAHHS MHUKPOXHUIKOCTHBIX 3armcKa
MUKPOCUCTEMHON 00BEKTOB YCTPOMCTB U THUIOBBIX
TEXHUKHU C | HAHOTEXHOJOTUU U Paano37IEMEHTOB
UCIIOJIb30BaHUEM MHKPOCUCTEMHON
COBPEMEHHBIX TEXHUKU
KOMIBIOTEPHBIX
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TEXHOJIOTUH

TIK-1.1 3naer | Pa3paboTka Bri6op meronoB | 29.007 Cnenmanuct
¢dusnyeckne 1 | IPUHIMITHAIBHON IpeoOpa3oBaHUS 10 TMPOEKTHPOBAHUIO
MaTeMaTH4eCKue IEKTPUUYECKOH cxeMbl | U3MYECKMX BENIWYMH U | MUKpO- u
3aKOHBl M MOJIENU | MHUKPODJIEKTPOMEXAHUYECKO | MOBEACHUYECKMX  MOJENeH | HaHOpa3MEpHBIX
¢busnuecknx i cucTeMBI AIIEKTPOMEXAaHUUYECKUX, 3IEKTPOMEXaHHUECKI
MIPOIIECCOB, OINTHYECKUX, X CHCTEM ,
JIeKAIMX B OCHOBE CBEPXBBICOKOYACTOTHBIX, Ananutuueckas
MIPUHLIUIIOB MHKPOXHIKOCTHBIX 3ammcKa
JeUCTBUSI OOBEKTOB YCTPOMCTB M THIOBBIX
HaHOTEXHOJIOTUH H PaarodIeMEHTOB
MHUKPOCUCTEMHON
TEXHHUKH
TIK-1.3 Bnaneer | Pa3zpabotka Bri6op meronoB | 29.007 Chenuamuct
MaTeMaTU4eCKUM MPUHIUITHAATBHON npeoOpa3oBaHus IO MPOEKTHPOBAHUIO
anmnapaTom 7 | 3JIEKTPUIECKOH cXeMbl | (pU3NYECKNX BENWYMH U | MHUKpO- "
METOJlaMHU MHUKPOYIEKTPOMEXaHUIECKO | MOBEACHUECKUX  MOJENe | HaHOpa3MEPHBIX
KOMITBIOTEPHBIX i cucremsl JIEKTPOMEXAHHUECKUX, AIEKTPOMEXAHHUECKU
TEXHOJIOTHI JuIst OIITHYECKHUX, X cucTeM ,
MOJIeINPOBAHUS CBEPXBBICOKOYACTOTHBIX, AHanuTHueckas
00BEKTOB MUKPOKHKOCTHBIX 3anucka
HAaHOTEXHOJIOTHH H YCTPOMCTB M THIOBBIX
MHKPOCUCTEMHON panno31eMeHTOB
TEXHUKH
[K-2 T'otos | IIK-2.1 3naer | Pa3paboTka Omnpenenerre BO3MOXHBIX | 29.007  Croernmamnuct
MIPOBOAUTH OCHOBHBIE NPUHIUITHAITEHON BapUaHTOB peaiM3anyy | M0 TMPOEKTHPOBAHUIO
SKCHEPUMEHTANBHBl | METOJUKHU JIEKTPUIECKON CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
€ HUCCIIEeIOBaHUA IO | SKCIEPUMEHTANbHBl | MHKPORJIEKTPOMEXAHUYECKO | MHKPOMEXaHUYECKOH HaHOPa3MEPHBIX
CHHTE3y M aHau3y | X HCCIIeIOBAaHUM | I cUCTEMBI CHCTEMBI 3IEKTPOMEXaHHUECKI
MaTepuaoB U | CHHTE3a W aHalIM3a X CHCTEM ,
KOMIIOHEHTOB MaTepHaoB " AHanmuTHYeCKast
HaHOH KOMITOHEHTOB HaHO- 3ammcKa
MHUKPOCUCTEMHOMN U MHKPOCHUCTEMHOU
TEXHHUKH TEXHHUKH
IK-2.3 Bnaneer | PazpaboTka Onpenenenue Bo3MOXxHBIX | 29.007 Coenuamuct
HaBbIKAMH BbIOOpA | MPHHIMITHAIBHOM BapHaHTOB peanu3anyuy | IO MPOEKTHUPOBAHUIO
ONTUMAJIBHBIX IEKTPUYECKOI CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHUKpPO- u
METOJIOB MHUKPOYIEKTPOMEXaHUIECKO | MHKPOMEXaHHYECKOU HaHOPa3MEPHBIX
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IPOBCACHUA W CUCTEMBI CHUCTEMBI OJICKTPOMEXAHNUYECCKU
HCCIIEOBAaHUN X CHCTEM ,
MaTepHaIoB u AHanuThueckas
KOMITOHEHTOB HaHO- 3amucKa
U MHUKPOCHCTEMHOH
TEXHUKHU
[IK-2.2 VYwmeer | Pa3pabotka Onpenenenue Bo3MOXHBIX | 29.007 Croernuanuct
IUTAaHUPOBATh 1 | IPUHIMIHATIBHON BapHaHTOB peanuzanyuy | M0 TNPOEKTUPOBAHUIO
MIPOBOAUTD NEKTPHUECKOH CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
HCCIIEOBAHNUS IO | MHUKPOAJIEKTPOMEXaHHYECKO | MHKPOMEXaHHUYECKOM HaHOPa3MEPHBIX
CHHTE3y M aHalu3y | W CHCTEMBI CHCTEMBI IIEKTPOMEXaHUIECKH
MaTepuaioB " X cucTeM ,
KOMITOHEHTOB HaHO- AmHanuTuueckas
U MHUKPOCUCTEMHOMU 3amucKa
TEXHUKHU
Pacuer 1 | KOMITBIOTEPHOE [K-3 T'oro | [IK-3.2 Ymeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crernmanuct
MIPOEKTUPOBAHHE MIPOTPaMMHOE paccunTHIBaTh U | IPOBOANTH MPUHIUITHAIEHON BapHaHTa ONHUCAHUS | O TPOEKTHPOBAHUIO
KOMITOHCHTOB obecrieueHne Ui | TIPOEKTHPOBATh OLICHOYHBIE JIEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHMYECKO | MUKpO- u
HAHOTEXHOJOTUH U | 00pabOTKH KOMITOHEHTBl HaHO- | PacdeThl MHUKpPOYJIEKTPOMEXaHUYECKO | H CHUCTEMBI Ha OCHOBE | HAaHOPa3MEPHBIX
MHKPOCHUCTEMHON 9KCIIEPUMEHTAIBHBI | 1 MUKPOCHCTEMHOH | XapaKTepPHCTHK i cucremsl YTOYHEHHBIX MoJieTIel | 2JIeKTpOMEeXaHHYeCKU
TEXHUKH X JIAaHHBIX U | TEXHUKH KOMITOHEHTOB HaHO- JJIEMEHTOB X CHUCTEM ,
MOJEIUPOBAHUA U MHKPOCHUCTEMHOMU AHanmuTHueckas
HPOLIECCOB, TEXHUKH 3amucKa
MaTeprasioB u
KOMITOHEHTOB HaHO
- u
MHKPOCHCTEMHOM
TEXHHUKH
IK-3.1 3naer | Pazpaborka PazpaboTka koHeuHoro | 29.007 Crhenuanuct
TIPUHINTIBI MPUHLIUITHAIBHON BapHaHTa ONHUCAHUs | MO MPOEKTHUPOBAHUIO
KOHCTPYHUPOBAHUA 3HeKTpPI‘-IeCKOﬁ CXCMBI MUKPOIJICKTPOMEXaHUICCKO MHKPO- u
OTZETBHBIX OJIOKOB | MHKPOAJIEKTPOMEXaHWYECKO | 1  CHCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
KOMITOHEHTOB HaHO- | ¥ CHCTEMBI YTOYHEHHBIX MOJIETIEH | 3IEKTPOMEXaHIMIECKN
U MHUKPOCHCTEMHOM 3JIEMEHTOB X cucTeM ,
TEXHUKH AHanuTHueckas
3aIKCKa
[K-3.3 Braneer | Pa3pabotka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
HaBBIKAMHU MPUHINIHAIBHON BapHaHTa ONMCAHUsI | MO TPOEKTHPOBAHUIO
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MTOJITOTOBKH NIEKTPUUIECKOI CXEMBI | MUKPOJIEKTPOMEXaHHUECKO | MHUKPO- u
TIPUHINIHATBHBIX MHUKpPOJIEKTPOMEXaHUYECKO | H CHCTEMBI Ha OCHOBE | HAaHOPa3MEPHBIX
TEKTPUIECKUX it cuctemsl YTOYHEHHBIX MOJIETIEH | 3IEKTPOMEXaHIMIECKN
cXeM 3JIEMEHTOB X CHCTEM ,
AHanuTHuecKas
3anucka
I1IK-4 l'otos | T1K-4.3 Bnaneer | Pa3pabotka PaspaboTka nepsuuHoro | 29.007 Chernuanuct
paccunTHIBaTh U | HaBBIKAMM OLCHKH | MPHHIMIHAIBHON BapHaHTa ONHUCAHUs | IO TPOEKTHPOBAHUIO
MIPOEKTUPOBATH BIIMSHUS NEKTPHUECKOH CXEMBI | MUKPO3JIEKTPOMEXaHHUECKO | MUKpO- u
OCHOBHBIE Pa3INIHBIX MHUKpPOYJIEKTPOMEXaHUYECKO | H CHUCTEMbl Ha ypPOBHE | HAaHOPa3MEPHBIX
TapamMeTpsl BO3/EHCTBUH Ha | i cucremsl MIPUHINATHATBHONH CXEMBI IIEKTPOMEXaHUIECKH
TEXHHUKH rapameTpsl X CHCTEM ,
HaHOCTPYKTYPHBIX | HAaHOCTPYKTYPHBIX AmHanuTuueckas
MaTepHajoB MaTepHaIoB 3anucka
Ppa3IMYHOTO
(yHKIIMOHATIBHOTO
Ha3HAYECHUs
[IK-4.1 3naer | Pa3paborka PazpaboTtka nepsuyHoro | 29.007 Cnenuanuct
TIPUHINTIBI NPUHIUITHATEHON BapHaHTa ONMCAHUs | O TPOEKTHUPOBAHUIO
MIPOEKTUPOBAHUS UIEKTPUUYECKOI CXEMBI | MUKPOJIEKTPOMEXaHHUECKO | MUKpPO- u
OCHOBHBIX MUKPOAJIEKTPOMEXaHUYECKO | B CHCTEMBI Ha ypOBHE | HAaHOPa3MEPHBIX
mapaMeTpoB i cucTemMsl MPUHIUIHAATBHON CXEMBI 3IEKTPOMEXaHIMUECKI
HaHOCTPYKTYPHBIX X CHCTEM ,
MaTepHuaIoB AHanuThueckas
3ammcKa
I1K-4.2 Ymeer | PazpaboTka PazpaboTka nepsuyHoro | 29.007 Cnenuanuct
TIPOBO/INTH MPUHIUTTHAITEHON BapHaHTa ONMCaHUs | IO TPOEKTHUPOBAHUIO
OLICHOYHBIE UIEKTPUYECKOI CXEMBbI | MUKPOJIEKTPOMEXaHHUECKO | MUKPO- u
pacueTsl OCHOBHBIX | MHKPOAJIEKTPOMEXAaHMYECKO | i CHCTEMBI Ha YpOBHE | HaHOPa3MEPHBIX
apamMeTpoB it cuctemsl NPUHIUIHAIBHON CXEMBI NIEKTPOMEXaHUIECKU
HAHOCTPYKTYPHBIX X CHCTEM ,
MaTepuaioB AnanutHyaeckas
Pas3IMIHOTO 3ammcKa
(YHKIOHAIBHOTO
Ha3HaYCHUs
[IK-6 Crioco6en | T1K-6.2 Ywmeer | Paspabotka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
OCYILECTBIIATH aHAJTM3UPOBATh MPUHIUIHAATBHON BapHUaHTa OMHCAHUS | IO TPOEKTUPOBAHUIO
MIPO(ECCHOHANBHY | NEATENBHOCTh IIEKTPHUIECKOH CXEMBI | MUKPOIJIEKTPOMEXaHMUECKO | MUKpO- "
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10 JICTENBHOCTh C | MPEANPUATHN U | MHKPOJJIEKTPOMEXaHMYECKO | B CHCTEMbl Ha OCHOBE | HAaHOPa3MEPHBIX
y4eToM OpraHu3aLui i cucTeMBl YTOYHEHHBIX MOJICNICH | JIEeKTPOMEXaHUYECKH
pErHOHAIBHBIX npodUIBHON 9JIEMEHTOB X CHCTEM ,
ocobeHHOoCTEH u | oTpaciu CBOETO AHanuTndeckas
norpedHoCTEN perHoHa. 3ammcKa
paboTonareneit
[TK-6.1 Nmeer | PazpaboTka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
npencraBieHue 00 | NMPUHIUIUATIBHON BapHaHTa OIMCAHUS | IO IPOEKTHPOBAHHIO
0COOEHHOCTAX 3NEKTPUIECKOH CXeMBI | MHUKPOAJIEKTPOMEXaHHUYECKO | MUKpO- u
PETHOHATIBHOTO MHKPOIJIEKTPOMEXaHHYECKO | B CHCTEMBl Ha OCHOBE | HAaHOPa3MEPHBIX
pasBUTHS M 3HAeT | il CHCTEMBI YTOYHEHHBIX MOJICNICH | JIEeKTPOMEXaHUYECKH
cienuduKy pbIHKa JJIEMEHTOB X cucTeM ,
Tpyna B o0mactu AHanuTH4eckas
npodeccHoHaNbHOMN 3amucKa
JICATEIIbHOCTH.
[IK-6.2 Ymeer | Pazpabotka PazpaboTka nepsuyHoro | 29.007  Cnenmanuct
AHAIM3HPOBATD NPUHIHITHATEHOH BapHaHTa OIMCAHUS | IO IPOEKTHPOBAHHIO
JeATEBHOCTh JIEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHMYECKO | MUKpO- u
TpeNIPHATHI U | MHKPODJEKTPOMEXaHHYECKO | i CHCTEMBl Ha YpPOBHE | HAaHOPa3MEPHBIX
OpraHu3aIui i cucremsl NPUHIUTHAIEHON CXEMBI AIIEKTPOMEXaHUIECKH
npoduIbHON X cucTeM ,
oTpaciu CBOETO AHanmuTHueckas
peruoHa. 3ammcKa
MK-6.1 Nwmeer | Pazpabotka PazpaboTka nepugHOro | 29.007  Cmemmamuct
npencraBieHue 00 | NMPUHIUIHATIBHON BapUaHTa OIMCAHUS | IO TPOEKTHPOBAHHIO
0COOCHHOCTSX 3JEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
PETHOHAIBHOTO MHUKDPOJIEKTPOMEXaHUYECKO | H CHCTEMbl Ha ypOBHE | HAaHOpPa3MEPHBIX
pa3BUTUS M 3HAET | i CHCTEMBI NPUHLIUITHAIEHON CXEMBI ANIEKTPOMEXAaHUYECKU
cienuduKy pbIHKa X CHCTEM ,
Tpyga B obiacta AHanutndeckas
poheCCHOHATBHON 3armcKa
JeSATENEHOCTH.
IpUOOPHI u | IIK-3 T'oros | I1IK-3.3 Bnanmeer | PaspaboTka PazpaboTka koHeuHoro | 29.007 Crhernmanuct
YCTPOHMCTBA HAaHO - | PACCUMTHIBATH U | HaBBIKAMH NPUHIUIHAITEHON BapuaHTa OINUCaHUsl | O TPOEKTHPOBAHUIO
U MHKPOCHUCTEMHOH | IPOEKTHPOBATh MIOJITOTOBKA JJEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHUECKO | MUKpO- u
TEXHUKH KOMITOHEHTBl HAHO- | HPUHLIUITHAIBHBIX MHUKpPOJIEKTPOMEXaHUYECKO | B CHUCTEMbl Ha OCHOBE | HAaHOPa3MEPHBIX
U MHUKPOCHUCTEMHOH | DJIEKTPHYECKUX i cucrembl YTOYHEHHBIX MoJIeIel | 3JIeKTpOMEXaHHYeCKU
TEXHHUKH cxeM 9JIEMEHTOB X CHCTEM ,
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Ananutndeckas
3aIIiCcKa

K-3.1 3naer | Pa3paboTka PazpaboTka koHeuHoro | 29.007 Crhernmanuct
TIPUHINTIBI NPUHIUTIHAIEHON BapUaHTa OMHUCAHMS | IO TMPOEKTUPOBAHUIO
KOHCTPYUPOBAHHUS JNEKTPUUECKON CXEMBI | MUKPOUIEKTPOMEXAHHUECKO | MUKPO- u
OT/ENBHBIX OJIOKOB | MUKPOAJIEKTPOMEXaHHUYECKO | i  CHCTEMbl Ha OCHOBE | HaHOPa3MEpHBIX
KOMIIOHEHTOB HaHO- | Il CHCTEMBI YTOYHEHHBIX MoJIeNIel | PIeKTPOMEXaHU4YeCKU
U MHKPOCHCTEMHOH 3JIEMEHTOB X CHCTEM ,
TEXHUKH Amnanutuueckas
3ammcKa
[K-3.2 Ywmeer | PazpaboTka PazpaboTka koHeuHoro | 29.007 Croenuanuct
MIPOBO/INTH NPUHIUTTHATEHON BapHUaHTa OMHCAHMS | IO TNPOEKTUPOBAHUIO
OLIEHOYHbIE UEKTPUUYECKON CXEMBI | MUKPOUIEKTPOMEXaHHUECKO | MUKpPO- u
pacueTsl MHKPOAJIEKTPOMEXaHUYECKO | i  CHCTeMBI Ha OCHOBE | HAaHOPa3MEPHBIX
XapaKTePUCTHUK i cucTeMBI YTOYHEHHBIX MoJIeNIel | DIeKTPOMEXaHU4IeCKU
KOMITOHEHTOB HaHO- 3JIEMEHTOB X CHCTEM ,
U MHUKPOCHCTEMHOH Amnanutuueckas
TEXHUKH 3amrcKa
K-4 T'oros | I[1IK-4.2 Ywmeer | PazpaboTka PazpaboTtka nepsuyHoro | 29.007 Cnenuanuct
paccunTHIBaTH U | MIPOBOAMTH MPUHIUIHAATBHON BapHUaHTa OMHCAHUS | IO TNPOEKTUPOBAHUIO
MIPOEKTUPOBATH OLICHOYHBIE UIEKTPUUYECKOI CXEMBI | MUKPOJIEKTPOMEXaHHUECKO | MUKpPO- u
OCHOBHBIE pacdeTsl OCHOBHBIX | MUKPORJIEKTPOMEXAHHMYECKO | i CHCTEMBI Ha YPOBHE | HAHOPAa3MEPHBIX
napaMeTpsl mapaMeTpoB i cucTemMbl MPUHIUIHAATBHON CXEMBI 3IEKTPOMEXaHIMUECKI
TEXHHUKH HaHOCTPYKTYPHBIX X CHCTEM ,
HaHOCTPYKTYPHBIX | MaTe€pHayioB AnanutHyeckas
MaTepraioB Ppas3IMuHOro 3anucka
Ppas3IMgHOrO (YHKIIMOHAIBHOTO
(YHKIIMOHAJIBHOTO | Ha3HAYCHHS
Ha3Ha4YEHUs
[IK-4.1 3naer | Pa3paboTka PazpaboTka nepsugHoro | 29.007  Cmermmanuct
TIPUHINTIBI MPUHLIUITHAIBHON BapHaHTa ONHUCAHUs | MO MPOEKTHPOBAHUIO
MIPOEKTUPOBAHUS 3JIEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHMUECKO | MUKpO- u
OCHOBHBIX MHUKpPOJIEKTPOMEXaHUYECKO | H CHCTEMbl Ha ypPOBHE | HAaHOPa3MEPHBIX
apaMeTpoB I cucTeMbl MPUHIUNHAATBHON CXEMBI 3IEKTPOMEXaHHUECKU
HaHOCTPYKTYPHBIX X CHCTEM ,
MaTepualoB AHanuTHYEeCKast
3anucka
11K-4.3 Bnaneer | Pa3zpaboTka Pa3zpaboTtka nepsudHOro | 29.007  Cmenmanauct

28




HaBbIKAMH OLCHKH HpHHHHHHaIIBHOﬁ BapuaHTa OIINCaHUuA o  MPOCKTUPOBAHUIO
BIIMSTHUS JIEKTPHUECKON CXEMBI | MHKPOAJICKTPOMEXaHIMYECKO | MHKPO- u
Pa3IHIHBIX MHKPOAJIEKTPOMEXaHHYECKO | #  CHCTEMBI Ha ypOBHE | HAaHOPa3MEPHBIX
BO3/ICICTBUIH Ha | i cucremsl TIPUHIAIHAIBHON CXEMBI JIIEKTPOMEXaHUIECKH
apaMeTpsI X cHcTeM ,
HaAHOCTPYKTYPHBIX AHanuTHuecKast
MaTepuaioB 3amucKa
[K-6 Cmocoben | I1K-6.1 Nwmeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crernmanuct
OCYILECTBIIATh MpeacTaBiIeHre 00 | MPUHIMITHATBHON BapHaHTa ONHCAHUS | 0 TIPOEKTUPOBAHUIO
poeCCHOHATHHY 0COOEHHOCTSIX JIEKTPHYECKON CXEMBI | MHKPOAJIEKTPOMEXAHHYECKO | MHKPO- u
0 JESTENhHOCTh C | PETHOHAIBHOTO MHKPOAJICKTPOMEXaHHYECKO | #  CHCTeMBI Ha OCHOBE | HAaHOPa3MEPHBIX
yYEeTOM pasBUTUSL M 3HAeT | i CUCTEMBI YTOYHEHHBIX MoJieIel | 3JIeKTpOMEeXaHHYEeCKU
PETHOHATBHBIX cienuKy pbIHKA 3JIEMEHTOB X cucTeM ,
0COOEHHOCTEH | Tpyaa B o0nactu AHanuTHueckas
noTpebHoCTEN poeCCUOHATBHOMN 3amucKa
paboTonareneit ESITENILHOCTH.
[1K-6.2 Ymeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crernmanuct
aHAITM3UPOBATh MPUHIUITHATBHOM BapHaHTa ONMCaHUs | IO TPOEKTHUPOBAHUIO
JeSITeITbHOCTD JIEKTPHYECKON CXEMBI | MHKPOAJIEKTPOMEXAHIUYECKO | MHKPO- u
TIPEATIPUATHI U | MHKPOYJIEKTPOMEXaHHYECKO | i CHCTEMBl Ha OCHOBE | HAaHOPa3MEPHBIX
OpraHu3aui i cucremsl YTOYHEHHBIX MoJIeIel | 3JIeKTpOMEeXaHHYEeCKU
poGUILHON 3JIEMEHTOB X CHUCTEM R
oTpaciu CBOErO AHanuTHueckas
peruoHa. 3armMcKa
[K-6.1 Nwmeer | Pazpabotka PazpaboTka nepsuyHoro | 29.007  Cnenmanuct
NIpeACTaBICHUEe 00 | MPUHIMITHAIBHON BapuaHTa ONHUCaHUs | O TPOEKTHPOBAHUIO
0COOCHHOCTSX JIEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHMUECKO | MUKpO- u
PETrHOHAIBHOTO MHKPOJIEKTPOMEXaHUYECKO | i CHUCTEMbl Ha ypPOBHE | HAHOPa3MEPHBIX
pasBUTUSL M 3HAET | i CUCTEMBI NPUHIUTHAIEHON CXEMBI IIIEKTPOMEXaHUIECKH
cnennuKy pBIHKA X CHCTEM ,
Tpyga B 0OONacTH AHanmuTHYeCKast
po¢eCCHOHATHHOM 3armcKa
JIeSITeITbHOCTH.
IK-6.2 VYwmeer | Pa3zpaborka PaspaboTka nepsuuHoro | 29.007 Crnenuanuct
aHAITM3UPOBATh MPUHIUITHATBHOM BapHaHTa ONUCaHUs | O TPOEKTHPOBAHUIO
JIeATENILHOCTh AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
NIPEANPUATHIL U | MUKPOZJIEKTPOMEXAHUUYECKO | i CUCTEMBl Ha YpOBHE | HAHOPa3MEPHBIX
opraHu3aiui W CUCTEMBI TMPUHIUANHAIBHONW CXEMBI SJIEKTPOMEXAHUYECKHU
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poGUILHON X CUCTEM ,
oTpaciu CBOETO AHaMMTHYECKAsd
peruoHa. 3armMcKa
IIpoueccer IIK-3 l'otos | TIK-3.3 Bnaneer | Paspabotka PaspaboTka koHeyHoro | 29.007 Cneuuanuct
HAaHOTEXHOJIOTHH W | PaCCUHUTHIBATH U | HaBBIKAMHU MPUHIUITHATBHOM BapHaHTa OMHCAHUSI | 0 TPOCKTUPOBAHUIO
METOJIbI HPOEKTHUPOBATH OJITOTOBKU AIIEKTPHUYECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
HAaHOOUArHOCTUKHU KOMIIOHCHTbhI HaHO- MPUHIUTTHATIBHBIX MUKPOIJICKTPOMEXAHNICCKO 171 CHCTEMBbI Ha OCHOBC HaHOPAa3MEPHBIX
W MHKPOCHCTEMHOH | 3JEKTPHUUECKUX i cucTeMbl YTOYHEHHBIX MoOJIeNIeH | DIEKTPOMEXaHUIeCKU
TEXHUKH cXeM 3JIEMEHTOB X CHCTEM ,
AHanuTthyeckas
3aImMcKa
IK-3.1 3naer | Pazpaborka PazpaboTka koHeuHoro | 29.007 Crhenuanuct
TIPHUHITUTIBI MPUHIUITHATBHOM BapHaHTa OINUCaHUsl | MO TPOEKTHPOBAHUIO
KOHCTPYHUPOBAHUA 3HeKTpPI‘-IeCKOﬁ CXEMBbI MUKPOIJICKTPOMEXaHUICCKO MHKpPO- u
OT/ENBHBIX OJIOKOB | MUKPOAJEKTPOMEXaHHUYECKO | i  CHCTEMbl Ha OCHOBE | HaHOPa3MEpPHBIX
KOMIIOHEHTOB HaHO- | I CHCTEMBI YTOYHEHHBIX MOJIeNIeH | DIEKTPOMEXaHUICeCKU
U MHKPOCHUCTEMHOU 3JIEMEHTOB X CHCTEM ,
TEXHUKA AHamuTHYeCKAs
3aImcKa
[IK-3.2 VYwmeer | Pa3pabotka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
MIPOBOTUTH MPUHIUITAATBHOM BapHUaHTa ONHUCaHUsl | MO TPOEKTHPOBAHUIO
OLICHOYHBIE ANIEKTPUYECKOI CXEMBI | MUKPOJIEKTPOMEXaHIMUECKO | MHKPO- u
pPacyeThl MUKPOIJICKTPOMEXAHNICCKO 17 CHCTEMBI Ha OCHOBEC HaHOpPa3sMEPHBIX
XapaKTEPUCTHK i cuCcTeMBI YTOYHEHHBIX MOJIENIeH | DIEKTPOMEXaHUICCKU
KOMIIOHEHTOB HaHO- JJIEMEHTOB X CHCTEM ,
U MHUKPOCUCTEMHOU AHanuTthueckas
TEXHUKA 3armcKa
I1K-4 l'oto | T1K-4.2 VYmeer | Paspaborka PaspaboTka nepsuaHoro | 29.007 Chernuanuct
pacCUUThIBATh u MIPOBOAUTH HpHHHHHHaﬂLHOﬁ BapuvaHTa OIMIHMCaHUuA o MNPOCKTUPOBAHUIO
MIPOEKTHPOBATH OIICHOYHBIE AIEKTPUUIECKOI CXEMBI | MHKPOAJIEKTPOMEXaHIMYECKO | MHKPO- u
OCHOBHBIE pacyeTbl OCHOBHBIX | MHKPODJICKTPOMEXAHWYECKO | i CHCTEeMBI Ha YpOBHE | HAaHOPa3MEpPHBIX
apaMeTpsI apaMeTpoB i cHCTEeMBI TIPUHIUIHATHHON CXEMBI AIEKTPOMEXAHIMIECKU
TEXHUKH HAaHOCTPYKTYPHBIX X CHCTEM ,
HAaHOCTPYKTYPHBIX | MaTepUaJIOB AHanuTHYECKA
MaTepHaioB Pa3IMYHOTO 3armcKa
pasau4HOro (YHKIHOHAIBHOTO
(YHKIHOHAJIBHOTO Ha3HAYECHUA
Ha3HAYCHUS
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IK-4.1 3naer | Pa3paborka Pazpabotka nepsuaHoro | 29.007 Crernuanuct
TIPUHITUTIBI MPUHIUITAATBHOM BapHaHTa OTHCAHUSI | IO TIPOEKTUPOBAHUIO
TIPOEKTHPOBAHUS AIIEKTPUIECKOI CXEMBI | MHKPOAJIEKTPOMEXaHIMUECKO | MHKPO- u
OCHOBHBIX MHUKPOAJICKTPOMEXaHHYECKO | B CHCTEMBI Ha YpPOBHE | HAaHOPa3MEPHBIX
apaMeTpoB i cHCTeMBI TIPUHIUTIHATHHON CXEMBI AIEKTPOMEXAHIMUCCKU
HaAHOCTPYKTYPHBIX X CHCTEM ,
MaTepuaioB AHanuTHYCCKA
3ammcKa
I1K-4.3 Bnaneer | Pa3zpaborka Pazpabotka nepsuaHoro | 29.007  Crhernumanuct
HAaBBIKAMH OIICHKH | TPUHIMITAATEHON BapHaHTa OIHCAHWSI | 0 TIPOEKTUPOBAHUIO
BIIHSTHUS SIEKTPHUECKON CXEMBI | MHKPOAJIEKTPOMEXaHIMYECKO | MHKPO- u
Pa3IMYHBIX MHUKPOJIEKTPOMEXAaHUYECKO | H CHUCTEMbl Ha ypPOBHE | HAHOPa3MEPHBIX
BO3JCHCTBUI Ha | W CUCTEMBI MPUHIUIHATHHON CXEMBI AIEKTPOMEXAHHUCCKU
napameTphbl X CHUCTEM ,
HAHOCTPYKTYPHBIX AHanuTHuecKast
MaTepHaJioB 3ammcKa
[K-6 Crmocoben | T1K-6.1 Nwmeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crernmanuct
OCYIIIECTBIISATh MpeACTaBICHAEe 00 | MPUHIMITHATEHON BapHaHTa OIHCAHWSI | IO TPOCKTUPOBAHUIO
poeCCHOHATBHY 0COOEHHOCTSIX JIEKTPHYECKON CXEMBI | MHKPOAJIEKTPOMEXAHIUYECKO | MHKPO- u
10 JICSITEIBHOCTh C | PETHOHAIBHOTO MHUKPOJIEKTPOMEXaHUYECKO | H CHUCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
YYeTOM pa3BUTHS W 3HACT | W CHCTEMBI YTOYHEHHBIX MoJIeIel | 3JIeKTpOMEeXaHHYEeCKU
PETHOHAIIBHBIX Cl'IeHI/I(bI/IKy PBIHKA JJIEMCHTOB X CHUCTEM N
0COOEHHOCTEH U | Tpyaa B obnactu AHanuTHueckas
moTpeOHOCTEH po¢eCCHOHATBHOM 3armcKa
paboTonareneit ESITENLHOCTH.
I1K-6.2 Ymeer | PazpaboTka PazpaboTka koHeuHoro | 29.007 Cnenuanuct
aHAITM3UPOBATh MPUHIUITHATBHOM BapHaHTa OIHCAHWSI | 0 TPOCKTUPOBAHUIO
JeATEILHOCTh AIIEKTPHUYECKOM CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
TIPEIPUATHIA U | MHKPOZJIEKTPOMEXaHHYECKO | B CHCTeMBl Ha OCHOBE | HaHOPa3MEPHBIX
OpraHu3anuii I CUCTEMBI YTOUHEHHBIX MOJENEHN | 3JIEKTPOMEXaHUYECKH
poGUILHON 3JIEMEHTOB X CHUCTEM R
oTpaciu CBOETO AHaMMTHYECKAsd
peruoHa. 3armMcKa
IK-6.2 VYwmeer | Pa3zpaborka PaspaboTka nepsuuHoro | 29.007 Crnenuanuct
aHAITM3UPOBATh MPUHIUITHATBHOM BapHaHTa OMHCAHUSI | M0 TPOCKTUPOBAHUIO
JIeATENILHOCTh AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
NIPEANPUATHIL U | MUKPOZJIEKTPOMEXAHUUYECKO | i CUCTEMBl Ha YpOBHE | HAHOPa3MEPHBIX
opraHu3aiui W CUCTEMBI TMPUHIUANHAIBHONW CXEMBI SJIEKTPOMEXAHUYECKHU
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poGUILHON X CUCTEM ,
oTpaciu CBOETO AHaMMTHYECKAsd
peruoHa. 3armMcKa
IIK-6.1 Nwmeer | Pazpabotka PaspaboTka nepsuuHoro | 29.007 Crnenuanuct
NIpeACTaBICHUEe 00 | MPUHIMITHAILHON BapuaHTa ONHUCaHUs | O TPOEKTHPOBAHUIO
0COOCHHOCTSIX AIIEKTPHUYECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
PErHOHAIBHOTO MHUKDPOJIEKTPOMEXaHUYECKO | i CHUCTEMbl Ha ypPOBHE | HAHOPa3MEPHBIX
pa3sBuUTHS ¥ 3HAET |  CHCTEMBI MIPUHIUNHAIHHON CXeMBI AIEKTPOMEXAHIMIECKI
cnennuKy pBIHKA X CHCTEM ,
Tpyga B obiacta AHaUTHYECKAsT
po¢eCCUOHATHHOM 3armcKa
JIeATeIILHOCTH.
Pacuer KOMITBIOTEPHOE IIK-3 l'otos | TIK-3.1 3naer | Pa3paboTka PaspaboTka koHeyHoro | 29.007 Cneuuanuct
IIPOEKTUPOBAHUE TIPOrPaMMHOE pacCYUThIBATDL W | TIPUHLHKIBI NPUHLMIIHAIBHON BApUaHTa OIIMCaHUs | IO IPOEKTUPOBAHUIO
napameTpoB obecrieueHne Ui | IPOEKTHPOBATh KOHCTPYHPOBaHUS AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
HAaHOCTPYKTYPHBIX 00paboTkn KOMIIOHEHTHI HAHO- | OTHENBHBIX OJIOKOB | MHKPOAJIEKTPOMEXaHWYECKO | # CHCTeMBI Ha OCHOBE | HAaHOPa3MEPHBIX
MaTepHaoB SKCIIEPUMEHTANBHEl | U MHKPOCHCTEMHOHW | KOMIIOHEHTOB HAHO- | I CHCTEMBI YTOYHEHHBIX MoOJIeNIeH | DIEKTPOMEXaHUIeCKU
pas3IMIHOTO X JTAaHHBIX U | TEXHUKH U MHUKPOCHCTEMHOM JJIEMEHTOB X cHcTeM ,
(DYHKIIMOHATTBHOTO | MOJCITUPOBAHUS TEXHUKA AHamuTHYECKAsT
Ha3Ha4YeHUs MTPOLIECCOB, 3amucKa
MaTepuaioB u
KOMIIOHCHTOB HaHO
- )5
MHUKPOCUCTEMHOMN
TEXHUKH
IK-3.2 Ymeer | PazpaboTka PazpaboTka koHeuHoro | 29.007 Cnenuanuct
TIPOBOTUTH MPUHIUTTHAITEHON BapHaHTa ONMCaHUs | IO TPOEKTHUPOBAHUIO
OLICHOYHbIE AIIEKTPHUYECKOM CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
pacyeTsl MHUKPOJIEKTPOMEXaHUYECKO | H CHUCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
XapaKTePUCTHK i cucTeMbl YTOYHEHHBIX MoOJIeNIeH | DIEKTPOMEXaHUIEeCKU
KOMIIOHECHTOB HAHO- JJIEMCHTOB X CHUCTEM N
U MHKPOCHUCTEMHOU AHanuThueckas
TEXHUKA 3armMcKa
IK-3.3 Braneer | Pa3pabotka PazpaboTka koHeuHoro | 29.007 Crnenuanuct
HABBIKAMU MPUHIUITHATBHOM BapuaHTa ONUCaHUs | O TPOEKTHPOBAHUIO
MOJITOTOBKU AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
MIPUHINTHATBHBIX MHKDPOJIEKTPOMEXaHUYECKO | H CHUCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
DIEKTPHUYECKIX i cucTeMBl YTOYHEHHBIX MOJIeNIeH | DIEeKTPOMEXaHUIeCKU

32




cXeM 3JIEMEHTOB X CHCTEM ,
AHanuThueckas
3armMcKa

IK-4 l'otos | T1K-4.1 3naer | Pa3pabotka PaspaboTka nepsuuHoro | 29.007 Crnenuanuct

pacCYUTHIBATH U | TIPUHIIATBI NPUHIUITHAIEHON BapuaHTa ONHUCaHUs | O TPOEKTHPOBAHUIO

HPOEKTHUPOBATH MIPOEKTUPOBAHUSI AIIEKTPHUYECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u

OCHOBHbBIE OCHOBHBIX MHUKDPOJIEKTPOMEXaHUYECKO | i CHUCTEMbl Ha ypPOBHE | HAHOPa3MEPHBIX

apaMeTpsl apaMeTpoB i cucTeMbl MIPUHIUNHAIHHON CXeMBI AIEKTPOMEXAHIMIECKI

TEXHUKH HaHOCTPYKTYPHBIX X CHCTEM ,

HAaHOCTPYKTYPHBIX | MaTepHAIIOB AHaUTHYECKAsT

MaTepHaioB 3armcKa

Ppas3iinuHoOro

(YHKIIOHATIBHOTO

Ha3HAYCHHsI

I1K-4.2 VYmeer | Pa3paborka Pa3paboTka nepsuaHoro | 29.007 Chernuanuct
TIPOBOTUTH MPUHIUITAATEHON BapHaHTa OTHCAHUS | IO TIPOESKTUPOBAHUIO
OIICHOYHBIE ANEKTPUYECKOI CXEMBI | MHKPOAJIEKTPOMEXaHIMYECKO | MHKPO- u
pacdeTsl OCHOBHBIX | MHKPOJJICKTPOMEXaHWYECKO | H CHCTEMbl Ha ypOBHE | HAaHOPa3MEPHBIX
apaMeTpoB i cHCTEeMBI TIPUHIUNIHATHHON CXEMBI AIEKTPOMEXAHIMIECKU
HaHOCTPYKTYPHBIX X CHCTEM ,
MaTepHaoB AHanuTuueckas
Pa3IMYHOTO 3anucka
(YHKIHOHAIBHOTO

Ha3HAYCHUS

[K-4.3 Bnanmeer | PaspaboTka PazpaboTka nepsuyHoro | 29.007  Cnenmanuct
HaBBIKAMU OIICHKH | TPUHIMITAATEHON BapuaHTa ONHUCaHUs | O TPOEKTHPOBAHUIO
BIMSTHUS JIEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHMUECKO | MUKpO- u
Pa3IUYHBIX MHKPOJIEKTPOMEXaHUYECKO | i CHUCTEMbl Ha ypPOBHE | HAHOPa3MEPHBIX
BO3/IEHCTBUIH Ha | W cucremsl NPUHIUTHAIEHON CXEMBI IIIEKTPOMEXaHUIECKH
rapaMeTpsl X CHCTEM ,
HAHOCTPYKTYPHBIX Ananutuueckas
MaTepHaJioB 3aImncKa

[K-6 Criocoben | I1K-6.2 Ywmeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crhernmanuct

OCYLIECTBIISITh aHAIN3UPOBATh NPUHIUIHAITEHON BapuaHTa OINUCaHUsl | O TPOEKTHPOBAHUIO

MpoecCHOHANBHY | NEeATeNBHOCTh JJEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHUECKO | MUKpO- u

10 JICSTENBHOCTh C | MPEANPUATHN U | MHKPO3JIEKTPOMEXaHHYECKO | U CHCTEMbl Ha OCHOBE | HAaHOPa3MEPHBIX

YUYETOM opraHu3anui W cucTeMbl YTOYHEHHBIX MOJIENIEN | AIEKTPOMEXaHUUYECKHU

PEeTHOHANBHBIX mpoIIEHON SJIEMEHTOB X CHCTEM ,
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0COOCHHOCTEM U | oTpaciu CBOETO AHanmuTHueckas
moTpeOHOCTEH peruoHa. 3armcKa
paboTonareneit
ITK-6.1 Nmeer | PazpaboTka PazpaboTka koHeuHoro | 29.007 Cnenuanuct
NIpeACTaBICHUEe 00 | MPUHIMITHAILHON BapuaHTa ONHUCaHUs | O TPOEKTHPOBAHUIO
0COOCHHOCTSIX AIIEKTPHUYECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
PErHOHAIBHOTO MHKDPOJIEKTPOMEXAaHUYECKO | i CHUCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
pa3sBuUTHS ¥ 3HAET |  CHCTEMBI YTOYHEHHBIX MoOJIeNIeH | DIEKTPOMEXaHUIeCKU
cnennuKy pBIHKA 3JIEMEHTOB X CHCTEM ,
Tpyga B obiacta AHaUTHYECKAsT
po¢eCCUOHATHHOM 3armcKa
JIeATeIILHOCTH.
IK-6.2 VYwmeer | Pa3zpaborka PaspaboTka nepsuuHoro | 29.007 Crnenuanuct
AHAJIU3UPOBATh HpHHHHHHaIIBHOﬁ BapuaHTa OIINCaHUuA o MPOCKTUPOBAHUIO
JIeATENILHOCTh AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
TIPEIPUSATHIA 7 | MHUKPODJICKTPOMEXaHWYECKO | i CHCTEeMBI Ha YpOBHE | HAaHOPa3MEpPHBIX
opraHu3anui I CUCTEMBI NPUHLUINATILHON CXEMBbI 3JIEKTPOMEXAHUYECKU
pouIBHON X cHcTeM ,
oTpaciu CBOETO AHamuTHYECKAsT
perHoHa. 3amucKa
I1K-6.1 Nwmeer | Pazpabotka PaspaboTka nepsuuHoro | 29.007 Crhenuanuct
MpeacTaBiIeHre 00 | MPUHIMITHATBHON BapHaHTa ONHCAHUS | 0 TIPOEKTUPOBAHUIO
0COOCHHOCTSIX AIIEKTPHUECKOM CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MHUKpO- "
PETHOHATIBHOTO MHKPOAJICKTPOMEXaHHYECKO | #  CHCTEMBI Ha ypOBHE | HAaHOPa3MEPHBIX
pa3sBuUTHS ¥ 3HACT |  CHCTEMBI TIPUHIIUTIHATHHON CXeMBI AIEKTPOMEXaHIMIECKU
cienuKy pbIHKa X cucTeM ,
Tpyna B obmactu AHanuTHueckas
npodeccroHaNbHON 3amucKa
JICATEILHOCTH.
IPUOOPHI u | 1IK-3 T'oros | IIK-3.1 3naer | Pa3paboTka PazpaboTka koHeuHoro | 29.007 Crernmanuct
YCTPOHCTBA HAHO - | PACCUUTHIBATH U | TPUHINIBI MPUHIUITAATBHON BapHaHTa ONHCAHUS | 0 TIPOEKTUPOBAHHIO
U MHKPOCHUCTEMHOW | MPOCKTHPOBATH KOHCTPYHUPOBAHUS JIEKTPHYECKON CXEMBI | MHKPOAJIEKTPOMEXAaHIUYECKO | MHKPO- u
TEXHUKH KOMIIOHEHTHI HAHO- | OTHENBHBIX OJIOKOB | MHKPOAJICKTPOMEXaHHYECKO | #  CHCTeMBI Ha OCHOBE | HAaHOPa3MEPHBIX
U MHKPOCHCTEMHOHM | KOMIIOHEHTOB HaHO- | if CHCTEMBI YTOYHEHHBIX MoJieIel | 3JIeKTpOMEeXaHHYEeCKU
TEXHHUKH U MHUKPOCHCTEMHOM 3JIEMEHTOB X cucTeM ,
TEXHUKHU AHanuTHueckas
3amucKa
I1K-3.3 Bnaneer | Pa3zpaboTka Pa3zpaboTtka koHewyHoro | 29.007  Cnenmaimuct
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HaBBIKAMHU MPUHIUITHATBHON BapHaHTa ONHCAHMS | IO TIPOEKTUPOBAHUIO
TIOJTOTOBKA 3JIEKTPUIECKOH CXEMBI | MUKPO3JIEKTPOMEXaHHUECKO | MUKPO- u
MIPUHINTHATEHBIX MHUKpPOYIEKTPOMEXaHUIECKO | H CHCTEMBI Ha OCHOBE | HAaHOPa3MEPHBIX
INEKTPUUECKHUX I cucTeMbl YTOYHEHHBIX MoJieNiell | PIEeKTPOMEXaHU4eCKU
cXeM JJIEMEHTOB X CHCTEM ,
AHanuTHuecKast
3amKcKa
[K-3.2 Ymeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crernmanuct
MIPOBOAUTD MPUHLIUITHAIBHON BapHaHTa ONHUCAHUs | MO MPOEKTHUPOBAHUIO
OLICHOYHBIE 3JIEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHYECKO | MUKpO- u
pacdeTsl MHUKpPOJIEKTPOMEXaHUYECKO | H CHCTEMBI Ha OCHOBE | HAaHOPa3MEPHBIX
XapaKTepUCTHK I cucTeMbl YTOYHEHHBIX MoJieNiell | PIeKTPOMEXaHU4eCKU
KOMIIOHEHTOB HaHO- 3JIEMEHTOB X CHCTEM ,
U MHKPOCHCTEMHOU AHanuTHYeCKast
TEXHUKHU 3amucKa
[K-4 T'oro | [IK-4.2 Ymeer | Pazpabotka PazpaboTka nepsuyHoro | 29.007  Cnenmanuct
paccunTHIBaTh U | IPOBOANTH MPUHIUITHAIEHON BapHaHTa ONHUCAHUS | O TPOEKTHPOBAHUIO
MIPOEKTHUPOBATH OLICHOYHbIE JIEKTPUUECKON CXEMBI | MHKPOUIEKTPOMEXAHHUYECKO | MUKPO- u
OCHOBHBIE pacdeTsl OCHOBHBIX | MHKPOJJIEKTPOMEXaHWYECKO | i CHCTEMbl Ha ypOBHE | HAaHOPa3MEPHBIX
napaMeTpsl IapaMeTpoB i cucTeMsl MPUHIUNHAATBHON CXEMBI 3IEKTPOMEXaHHUECKI
TEXHUKU HaHOCTPYKTYPHBIX X CHCTEM ,
HaHOCTPYKTYPHBIX | MaTepHaJIoB AHanmuTHYeCcKast
MaTepuaIoB Ppa3IM4HOrO 3amKcKa
Ppa3IuIHOTO (YHKIIOHATBHOTO
(YHKIIMOHAJIBHOTO | Ha3HAYEHHS
HA3HA4YEHUs
K-4.3 Bnaneer | PazpaboTka PazpaboTtka nepsuyHoro | 29.007  Cnenumanuct
HaBBIKAMU  OIIGHKM | IPUHIMIHAIBHON BapHUaHTa OMHCAHUS | IO TPOEKTUPOBAHUIO
BITMSIHUS UIEKTPUUYECKOI CXEMBI | MUKPOUIEKTPOMEXaHHUECKO | MUKPO- u
Pa3TMYHBIX MHUKpPOIEKTPOMEXaHUYECKO | i CHUCTEMBl Ha ypPOBHE | HaHOPa3MEPHBIX
BO3JIEHCTBUI Ha | 1 CUCTEMBI MPUHLUANNAAIBHON CXEMBI DJIEKTPOMEXAHUYECKHU
apameTpsl X CHCTEM ,
HaHOCTPYKTYPHBIX AnanutHyeckas
MaTepHaIoB 3amnucka
IK-4.1 3naer | Pa3paborka PazpaboTka nepsuyHoro | 29.007 Cnenuanuct
TIPUHITUITBL MPUHIUITHAATBHON BapHUaHTa OMHCAHMS | 0 TPOEKTUPOBAHUIO
MIPOEKTHPOBAHHUS IEKTPUYECKOI CXEMBbI | MUKPOJIEKTPOMEXaHHUECKO | MUKpPO- u
OCHOBHBIX MHUKpPOYIEKTPOMEXaHUYECKO | i CHCTEMbl Ha  ypPOBHE | HAHOPa3MEPHBIX
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nmapaMeTpoB W CUCTEMBI HpHHHHHHaHBHOﬁ CXEMBbI OJICKTPOMEXAHNUYECCKU
HaHOCTPYKTYPHBIX X CHCTEM ,
MaTepHaIoB AHanuThueckas
3amrcKa
IK-6 Croco6en | T1K-6.2 Ywmeer | PazpaboTka PazpaboTka koHeuHoro | 29.007 Cnenuanuct
OCYHIECTBJIATH AHaJIN3UPOBaATh HpHHHHHHaﬂLHOﬁ BapuaHTa OIINCaHUuA o0 MPOCKTUPOBAHUIO
npodeccuoHaNbHY | AEATEIBHOCTH AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHMUYECKO | MUKpO- u
10 JIEATENBbHOCTh C | MPEATPHATHH 1 | MUKPORJIEKTPOMEXaHMUYECKO |  CHCTEMBI Ha OCHOBE | HAaHOPa3MEPHBIX
Y4ETOM OpraHu3alMi i cHCTEMBI YTOYHEHHBIX MoOJIeNIeN | DIEKTPOMEXaHUYECKU
PETHOHAIBHBIX poQuIBHON 3JIEMEHTOB X cucTeM ,
0coOeHHOCTEH u | oTpaciu CBOETO AnanutHyaeckas
norpedHoCTEN peruoHa. 3amucKa
paboTonareneit
[1K-6.1 Nwmeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crernuanuct
IpeaACTaBJICHUC 00 HpHHHHHHaﬂLHOﬁ BapuaHTa OIINCaHUuA o0 MPOCKTUPOBAHUIO
0COOCHHOCTSIX IIEKTPHUIECKOH CXEMBI | MUKPO3JIEKTPOMEXaHHYECKO | MUKPO- "
PETHOHAIBHOTO MHKpPOYIEKTPOMEXaHUYIECKO | H CHCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
pasBUTHSL W 3HAET | I CHCTEMBI YTOYHEHHBIX MoJIeTIel | 3JIeKTpOMEXaHHMYEeCKH
cieuKy pbIHKA 3JIEMEHTOB X cucTeM ,
Tpy#a B o0nactu AHanuTuueckas
npodeccroHaNbHOMN 3amucKa
JICATEIIbHOCTH.
ITK-6.1 Nmeer | PazpaboTtka PazpaboTtka nepsuaHoro | 29.007  Crernuanuct
MIPEACTaBICHNE 00 | MPUHIUIHATBLHON BapHaHTa ONUCAHUs | IO TPOEKTHPOBAHUIO
0COOCHHOCTSIX IIEKTPHUIECKOH CXEMBI | MUKPO3JIEKTPOMEXaHHUECKO | MUKPO- "
PETHOHAIBHOTO MHUKpPOJIEKTPOMEXaHUYECKO | H CHCTEMbl Ha ypOBHE | HAHOPa3MEPHBIX
pasBUTHSL WM 3HAET | I CHCTEMBI TIPUHIATHAIBHON CXEMBI IIEKTPOMEXaHUIECKH
crnenuuKy phIHKA X CUCTEM ,
Tpy#a B o0mactu AHanuTuueckas
npodeccrnoHaTbHOM 3armcKa
JICATEIIbHOCTH.
IK-6.2 Ymeer | PazpaboTka PazpaboTka nepsuyHoro | 29.007  Cnenumanuct
aHAIN3UPOBATH MPUHIUITHATEHON BapHaHTa ONMCAHUs | O TPOEKTHPOBAHUIO
JIeATELHOCTh AIIEKTPHUYECKOM CXEMBI | MUKPO3JIEKTPOMEXaHMUYECKO | MUKpO- u
TIPEATIPUATHH W | MUKPODJIEKTPOMEXaHMUECKO | i CHCTeMBl Ha YpOBHE | HAaHOPa3MEPHBIX
OpraHu3anui I CUCTEMBI IIPUHLIANIAAIBHON CXEMBI DJIEKTPOMEXAHUYECKHU
npoGUILHON X CUCTEM ,
OTpaciH CBOETO AHanmuTHIecKas
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peruoHa.

3arrcCKa

IIpoueccel T1K-3 T'otos | IIK-3.3 Bnageer | Pa3paboTka PazpaboTka koHeyHoro | 29.007 Crernuanuct
HAaHOTEXHOJIOTHH W | PACCUUTHIBATH U | HaBBIKAMH MPUHIUITAATBHOM BapHaHTa OTHCAHUSI | TT0 TIPOEKTUPOBAHUIO
METOJIbI MPOEKTUPOBATH MOATOTOBKH INEKTPUYECKOM CXEeMbl | MUKPODJIEKTPOMEXaHUYECKO | MHUKPO- u
HaHOJMAaTHOCTHKH KOMITIOHEHTbl HAaHO- | MPUHUUIHUAIBHBIX MUKDPODJIEKTPOMEXaHUUECKO | B CHCTEMBl Ha OCHOBE | HaHOpPa3MEPHBIX
U MUKPOCHUCTEMHOW | DJIEKTPUUECKUX W CUCTEMBI YTOUYHEHHBIX MOJIETIEN | DIIEKTPOMEXaHUYECKH
TEXHUKHU cXeM 3JIEMEHTOB X CHCTEM ,
AHanmuTHYeCKas
3ammcKa
MK-3.1 3naer | Pa3paborka PazpaboTka koHeuHoro | 29.007 Crhenuamuct
TIPUHITUTIBI MPUHIUITHATBHOM BapHaHTa OIHCAHWSI | 0 TIPOEKTUPOBAHUIO
KOHCTPYUPOBAHUS INEKTPUIECKOM CXEeMBl | MUKPODJIEKTPOMEXaHUYECKO | MUKPO- u
OTICIBHBIX OJIOKOB | MHKPOJJICKTPOMEXaHUYECKO | i CHUCTEMbI Ha OCHOBE | HAHOPa3MEPHBIX
KOMITOHEHTOB HaHO- | W CHCTEMBI YTOYHEHHBIX MoJIeNIell | DIIeKTPOMEXaHUIeCKU
U MHUKPOCHUCTEMHOMN 3JIEMEHTOB X CHCTEM ,
TEXHUKA AHamMTHYECKas
3ammcKa
IK-3.2 Ywmeer | PazpaboTka PazpaboTka koHeuHoro | 29.007 Cnenuanuct
TIPOBOTUTH MPUHIUITHATBHOM BapUaHTa ONHCAHUS | IO MPOEKTUPOBAHUIO
OLICHOYHBIE IEKTPUYECKOI CXEeMBl | MUKPODJIEKTPOMEXaHUYECKO | MUKPO- u
pacueTtsl MUKPOAJIEKTPOMEXaHUYECKO | B CHCTeMBI Ha OCHOBE | HAaHOPa3MEPHBIX
XapaKTePUCTHK i cucTeMbl YTOYHEHHBIX MoOJIeNIeH | DIEKTPOMEXaHUIEeCKU
KOMITOHEHTOB HaHO- 3JIEMEHTOB X CHCTEM ,
U MHKPOCHUCTEMHOU AHanuThueckas
TEXHUKA 3armMcKa
IK-4 l'otos | T1K-4.1 3naer | Pa3pabotka PaspaboTka nepsuuHoro | 29.007 Crnenuanuct
pacCYUTHIBATH U | TIPUHIIATBI MPUHIUITHATBHOM BapHaHTa ONKCAHUS | MO0 MPOEKTUPOBAHUIO
MPOEKTUPOBATH MIPOCKTUPOBAHUS ANEKTPUIECKOM CXEeMBl | MUKPODJIEKTPOMEXaHUYECKO | MUKPO- u
OCHOBHEBIE OCHOBHBIX MHUKPODJIEKTPOMEXAaHUUECKO | B CHUCTEMBl Ha YpOBHE | HaHOPa3MEPHBIX
apaMeTpsI apaMeTpoB i cucTeMbl TIPUHIUTNIHATIHHON CXeMBbI AIEKTPOMEXAHIMIECKI
TEXHUKH HaHOCTPYKTYPHBIX X CHCTEM ,
HaHOCTPYKTYPHBIX MaTepHaioB AHamuTHYECKAsd
MaTepHaioB 3armcKa
Ppa3IMYHOro
(YHKIIOHATIBHOTO
Ha3HAYESHHS
I1K-4.2 VYmeer | Paspaborka Pa3paboTka nepsuuHoro | 29.007 Chernuanuct
MIPOBOTUTH TPUHIIITAATBHON BapHaHTa ONHCAHWSI | TT0 TIPOEKTUPOBAHHIO
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OLICHOYHBIE AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- "
pacdeTsl OCHOBHBIX | MHKPOJJIEKTPOMEXaHWYECKO | i CHCTEMbl Ha ypPOBHE | HAHOPa3MEPHBIX
apamMeTpoB it cuctemsl MIPUHINTHATBHON CXEMBI IIEKTPOMEXaHUIECKH
HaHOCTPYKTYPHBIX X cucTeM ,
MaTepraioB AHanuTHueckas
Pa3IMYHOTO 3anucka
(YHKIIMOHAIBHOTO
Ha3HAYECHUs
I1K-4.3 Bnaneer | Pa3zpaborka Pazpabotka nepsuaHoro | 29.007  Crhernumanuct
HaBBIKAMH  OLCHKH | MPHHIMITHAIBHON BapHaHTa ONMCAHUs | IO TPOEKTHUPOBAHUIO
BIMSTHUS 3JIEKTPUIECKOH CXEMBI | MUKPO3JIEKTPOMEXaHHUECKO | MUKPO- u
Ppa3IMYHBIX MHUKPOJIEKTPOMEXAaHUYECKO | H CHUCTEMbl Ha ypPOBHE | HAHOPa3MEPHBIX
BO3/ICHCTBUIH Ha | # cucremsl TIPUHINAIHAIBHON CXEMBI JIEKTPOMEXaHUIECKH
rapameTpsl X cHcTeM ,
HaHOCTPYKTYPHBIX AHanutuueckas
MaTepualioB 3ammcKa
[K-6 Crnocoben | I1K-6.2 Ymeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crernmanuct
OCYIIECTBIISITH aHAIN3NUPOBATH NPUHINTITHAITEHON BapHaHTa ONMCaHUs | IO TPOEKTHUPOBAHUIO
MpoeCCHOHANBHY | JEeATeNBHOCTh 3IEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHMUECKO | MUKpO- u
10 JICTENBHOCTh C | NMPEANPUATHH U | MHKPOYJIEKTPOMEXaHHYECKO | i CHCTEMBl Ha OCHOBE | HAaHOPa3MEPHBIX
yYEeTOM OpraHu3aui i cucremsl YTOYHEHHBIX MoJIeIel | 3JIeKTpOMEeXaHHYEeCKU
PETHOHATBHBIX npoduIbHON JJIEMEHTOB X CHCTEM ,
0COOEHHOCTEH U | oTpaciu CBOErO AHanuTHueckas
notpedHoCTEN peTHOHA. 3ammcKa
paboTonareneit
IK-6.1 Nmeer | PazpaboTka PazpaboTka koHeuHoro | 29.007 Cnenuanuct
TIpe/ICTaBICHNEe 00 | MPUHIMITHAILHON BapHaHTa ONMCaHUs | IO TPOEKTHUPOBAHUIO
0COOCHHOCTSX UIEKTPUYECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
PETHOHAIBHOTO MHUKPOJIEKTPOMEXaHUYECKO | H CHUCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
pa3BUTHS M 3HACT | W CHCTEMBI YTOYHEHHBIX MoOJIeTIeH | 3JIEKTPOMEXaHHUYECKU
cienuduKy pbIHKa JJIEMEHTOB X CHCTEM ,
Tpyna B obOmactu AnanutHyaeckas
po¢eCCHOHATBHOM 3armcKa
JIeATEILHOCTH.
IK-6.2 Ywmeer | PazpaboTka PazpaboTka nepsuyHoro | 29.007 Cnenuanuct
aHAIM3UPOBATh NPUHLIUIHATEHON BapuaHTa OINUCaHUsl | O TPOEKTHPOBAHUIO
JeSITeIbHOCTD AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
TIPEANIPUATHN 1 | MUKPORJIEKTPOMEXaHMUYECKO | i CHCTEMBl Ha  YpOBHE | HAaHOPa3MEPHBIX




OpraHu3anuii I CUCTEMBI MPUHLUANINAAIBHON CXEMBI DJIEKTPOMEXAHUYECKHU
pouIBHON X CHCTEM ,
oTpaciu CBOETO AHanuThueckas
peruoHa. 3amnucka
IK-6.1 Nmeer | PazpaboTka PazpaboTka nepsuyHoro | 29.007 Cnenuanuct
MpeAcTaBiIeHre 00 | MPUHIMIHAIBHON BapHUaHTa OMHCAHMS | 0 TIPOEKTUPOBAHUIO
0COOCHHOCTSIX UIEKTPUYECKOI CXEMBbI | MUKPOJIEKTPOMEXaHHUECKO | MUKpPO- u
PETHOHAIBHOTO MHUKpPOJIEKTPOMEXaHUYIECKO | H CHCTEMbl Ha ypPOBHE | HAaHOPa3MEPHBIX
pasBUTHS M 3HACT | ¥ CHCTEMBI NPUHLIUIHAIBHON CXEMBI NIEKTPOMEXaHUIECKU
cieuKy pBIHKA X cucTeM ,
Tpyna B obOmacta AnanutHyaeckas
npodeccroHaNbHON 3anucka
JESITENbHOCTH.
C6op © aHanmu3 | KOMIBIOTEPHOE I1K-3 T'otos | T1K-3.3 Bnaneer | Pa3zpabotka PazpaboTtka koHeyHoro | 29.007 Cnenmamuct
HCXOJIHBIX MAaHHBIX | IPOTrpPaMMHOE paccuuTHIBaTh U | HaBBIKAMH MPUHIUITHAATBHON BapHUaHTa OMHCAHMS | 0 TPOEKTUPOBAHUIO
Uil pacdyeTa | | oOecmedeHHe Ui | MPOEKTUPOBATH MIOJTOTOBKA IIEKTPHUIECKOH CXEMBI | MUKPO3JIEKTPOMEXaHHYECKO | MUKPO- "
MPOEKTHPOBAHUSA 00paboTkn KOMITOHEHTBl HaHO- | NMPUHIUIHAIBHBIX MHKpPOYIEKTPOMEXaHUYIECKO | H CHCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
HaHO- U | OKCIIEPUMEHTAIbHBl | U MUKPOCHCTEMHOH | 2IEKTPUYECKUX I cuCcTEMBI YTOYHEHHBIX MoJIeNIel | DIEKTPOMEXaHUYECKU
MHKpPOCHCTEM X JTaHHBIX U | TeXHUKH cXeM 3JIEMEHTOB X cucTeM ,
Pa3nUYHOTO MOJIETMPOBAHUS AHanuTHueckas
(hyHKIMOHAJIBHOTO | TIPOLIECCOB, 3anucka
Ha3HauYCHU MaTepHaoB u
KOMIIOHEHTOB HaHO
- u
MHUKPOCUCTEMHOMN
TEXHUKHU
IK-3.2 Ywmeer | PazpaboTka PazpaboTtka koHeuHoro | 29.007 Crhenuanuct
MIPOBOJUTH MPUHIUIHAATBHON BapHUaHTa OMHCAHUS | IO TPOEKTUPOBAHUIO
OLIEHOYHbIE UIEKTPUUYECKOI CXEMBI | MUKPOUIEKTPOMEXaHHUECKO | MUKPO- u
pacdeTsl MHUKpPOYIEKTPOMEXaHUYECKO | H  CHCTEMBI Ha OCHOBE | HAaHOPa3MEPHBIX
XapaKTePUCTHK i cucTemMsl YTOYHEHHBIX MoJIeNIell | DIIeKTPOMEXaHH9IeCKU
KOMITOHEHTOB HaHO- 3JIEMEHTOB X CHCTEM ,
U MHKPOCHUCTEMHOU AHanuTthueckas
TEXHUKU 3amnucka
MK-3.1 3naer | Pa3paborka PazpaboTka koHeuHoro | 29.007 Cnenuamuct
TIPUHITUITBL MPUHIUITHAATBHON BapHUaHTa OMHCAHMS | 0 TPOEKTUPOBAHUIO
KOHCTPYHUPOBaHUS IEKTPUYECKOI CXEMBbI | MUKPOJIEKTPOMEXaHHUECKO | MUKpPO- u
OTAENBHBIX OJIOKOB | MUKPORJIEKTPOMEXaHMUYECKO | CHCTEMBI HAa  OCHOBE | HAaHOPa3MEPHBIX
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KOMIIOHEHTOB HaHO- | I CHCTEMBI YTOYHEHHBIX MoJIeNIell | DIIeKTPOMEXaHH9IeCKU
U MHKPOCUCTEMHOU SJIEMEHTOB X CHCTEM ,
TEXHUKU AHanuTHYeCKas
3amnucka
IK-4 T'oros | I[IK-4.2 Ywmeer | PazpaboTka PazpaboTka nepsuyHoro | 29.007 Cnenuanuct
paccuuTHIBaThH U | IPOBOAMTH MPUHIUITHAATBHON BapHUaHTa OMHCAHMS | 0 TIPOEKTUPOBAHUIO
POEKTUPOBATh OLICHOYHBIE UIEKTPUYECKOI CXEMBbI | MUKPOJIEKTPOMEXaHHUECKO | MUKpPO- u
OCHOBHBIE pacueTsl OCHOBHBIX | MHUKPOAJIEKTPOMEXAaHMYECKO | i CHCTEMBI HAa ypOBHE | HAaHOPa3MEPHBIX
TapaMeTpsl IIapaMeTPOB i cHCTEMBI MPHUHIUIHAAIBHON CXEMBI JIIEKTPOMEXAHUYECKU
TEXHUKU HaHOCTPYKTYPHBIX X CHCTEM ,
HAaHOCTPYKTYPHBIX | MaTepUaloB AHanuTHYeCcKas
MaTepHaoB Pa3IM4YHOrO 3anucka
Ppa3IuYHOro (YHKIOHAIBHOTO
(YHKIMOHAJIBHOTO | Ha3HAYCHHs
Ha3HAUCHUS
[IK-4.1 3naer | Pa3paboTka PazpaboTka nepsuyHoro | 29.007  Cnenmanuct
TIPUHIUIIBI IPUHIUIHAAIBHON BapHaHTa ONHKCaAHMs | IO TNPOEKTUPOBAHHIO
MIPOEKTUPOBAHUS JIEKTPUUECKON CXEMBI | MHKPOUIEKTPOMEXAHHUYECKO | MUKPO- u
OCHOBHBIX MUKPOAJIEKTPOMEXAaHUYECKO | i CHCTEMBI Ha ypOBHE | HAaHOPa3MEPHBIX
IapaMeTpoB i cucTeMsl MPUHIUNHAATBHON CXEMBI 3IEKTPOMEXaHHUECKI
HaHOCTPYKTYPHBIX X CHCTEM ,
MaTepHaIoB AHanmuTHYeCcKast
3anucka
[K-4.3 Bnanmeer | PaspaboTka PazpaboTka nepugHOro | 29.007  Cmemmamuct
HABBIKAMH  OLICHKH | INPUHIMIIHAIBHON BapHaHTa OMHKCaAHMs | IO TNPOEKTUPOBAHHIO
BIIMSIHUS JNEKTPUUECKON CXEMBI | MUKPOVIEKTPOMEXAHHUECKO | MUKPO- u
Ppa3IMYHbIX MUKPOAJIEKTPOMEXAaHUYECKO | i CHCTEMBI Ha ypOBHE | HAaHOPa3MEPHBIX
BO3JIEHCTBUI Ha | U CUCTEMBI [IPUHLUANIAAIBHON CXEMBI DJIEKTPOMEXAHUYECKHU
napaMeTpsl X cHCcTeM ,
HaHOCTPYKTYPHBIX Amnanutuueckas
MaTepHaJioB 3anncKa
IK-6 Croco6en | T1K-6.2 Ymeer | PazpaboTka PazpaboTka koHeuHoro | 29.007 Cnenuanuct
OCYILECTBIIATh aHaIU3UPOBaTh HMPHUHIUIHAATBHON BapHaHTa OMHCaAHMs | IO MPOEKTUPOBAHUIO
MpoecCHOHANBHY | NeATeIbHOCTh UEKTPUUYECKON CXEMBI | MUKPOUIEKTPOMEXaHHUECKO | MUKpPO- u
10 JESTENbHOCTh C | MPEeanpUsTHHA U | MHKPODJIEKTPOMEXAHUYECKO | I CHCTEMBI Ha OCHOBE | HAHOPa3MEpPHBIX
YYETOM OpraHu3anui I CUCTEMBI YTOYHEHHBIX MOJIENEHN | DJIEKTPOMEXaHUYECKH
pernoHaIbHBIX npoduIbHON 3JIEMEHTOB X CHCTEM ,
0COOCHHOCTEH U | oTpaciu CBOEro AHanuTrueckas
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norpedHoCTEH peruoHa. 3ammcKa
paboTonarenei
MK-6.1 Nwmeer | Pazpabotka PazpaboTka koHeuHoro | 29.007 Crhernmanuct
Ipe/CTaBiIeHue 00 | MPUHIHUITHAIBHON BapuaHTa OINUCaHUsl | MO TPOEKTHPOBAHUIO
0COOCHHOCTSX 3JEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
PErHOHaIBHOTO MHUKDPOJIEKTPOMEXaHUYECKO | B CHUCTeMbl Ha OCHOBE | HAaHOPa3MEPHBIX
pa3BUTHA U 3HACT W CUCTEMBI YTOUYHCHHBIX Mo,ueneﬁ QJICKTPOMEXAHNUYCCKU
cnenn(uKy pBIHKA 3JIEMEHTOB X CHCTEM ,
Tpyga B obiacta AHanutndeckas
po¢eCCHOHATBHOM 3armcKa
JIeSITeIThbHOCTH.
I1K-6.1 Nwmeer | Pazpabotka PaspaboTka nepsuyHoro | 29.007 Chenuanuct
Ipe/CTaBiIeHue 00 | MPUHIMITHAIBHOM BapuaHTa OINUCaHUsl | MO TPOEKTHPOBAHUIO
0COOCHHOCTSIX AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MHUKpO- "
PErHOHaIBHOTO MHUKpPOJIEKTPOMEXaHMYECKO | B CHUCTEMbl Ha YpPOBHE | HAaHOPa3MEPHBIX
pa3sBuUTHS ¥ 3HACT | H CHCTEMBI TIPUHIUTIHATHHON CXEMBI AIEKTPOMEXaHIMIECKI
cnenn(uKy pBIHKA X CHCTEM ,
Tpyna B obmactu AHanuTHueckas
po¢eCCHOHATBHOM 3armcKa
JICATEIILHOCTH.
I1K-6.2 Ywmeer | Pa3paborka PaspaboTka nepsuuHoro | 29.007 Crhenuanuct
aHATM3UPOBATh MPUHIUITAATBHON BapHaHTa ONHCAHUS | 0 TIPOEKTUPOBAHUIO
ACATCIIBHOCTD 3HeKTpI/I‘IeCKOI\/'I CXEMBbI MUKPOIJICKTPOMEXaHUICCKO MHKPO- u
TIPEIPUSATHHA 7 | MHUKPODJICKTPOMEXaHUYECKO | i CHCTEeMBI Ha YpOBHE | HAaHOPa3MEpPHBIX
opraHu3anui 1 CUCTEMBI NPUHIUIHATIEHON CXEMBbI 3JIEKTPOMEXAHUYECKU
npoduIbHON X cucTeM ,
OTpacIH CBOETO AHanuTHueckas
pervoHa. 3amucKa
npubopsI n | IIK-3 I'otoB | I1K-3.2 VYwmeer | Pa3pabotka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
YCTPOHCTBA HAHO - | PACCUUTHIBATH U | IPOBOAMTH MPUHIUITAATEHON BapHaHTa ONHCAHUS | 0 TIPOEKTUPOBAHHIO
U MHKPOCHCTEMHOW | IPOCKTHPOBATH OLICHOYHBIE ANIEKTPUUIECKOI CXEMBI | MUKPOJIEKTPOMEXaHIMUECKO | MHKPO- u
TEXHUKH KOMIIOHEHTHI HAHO- | pacyeThl MHUKPOAIIEKTPOMEXaHHYEeCKO | #  CHCTeMBI Ha OCHOBE | HAaHOPa3MEPHBIX
U MHUKPOCHCTEMHOH | XapaKTepHUCTHK i cuCcTeMBI YTOYHEHHBIX MOJIENIeH | DIEKTPOMEXaHUICCKU
TEXHHUKH KOMITOHEHTOB HaHO- JJIEMEHTOB X cucTeM ,
U MHKPOCUCTEMHOU AHanuTthueckas
TEXHHUKH 3ammcKa
[1K-3.3 Braneer | Paspabotka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
HABBIKAMH TPUHIIITAATBHON BapHaHTa ONHCAHWSI | TT0 TIPOEKTUPOBAHHIO
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IIOATOTOBKH 3HeKTpPI‘-IeCKOﬁ CXEMBbI MUKPOIJICKTPOMEXaHUICCKO MHKpPO- u
TIPUHITUTTHATBHBIX MHKPOAJICKTPOMEXaHHYECKO | #  CHCTeMBI Ha OCHOBE | HAaHOPa3MEPHBIX
AIEKTPHYECKIX i cucTeMBl YTOYHEHHBIX MOJIeNIeH | DIEKTPOMEXaHUICeCKU
cXeMm 3JIEMEHTOB X cucTeM ,
AHanuThueckas
3ammcKa
IK-3.1 3naer | Pazpaborka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
TIPUHITATIBI MPUHIUITAATEHON BapHaHTa ONHCAHUS | 0 TIPOEKTUPOBAHUIO
KOHCTPYHUPOBAHHS ANIEKTPUYECKOI CXEMBI | MHKPOJIEKTPOMEXaHHYECKO | MHUKPO- u
OTJENBHBIX OJIOKOB | MHUKPOJJICKTPOMEXaHWYECKO | 1 CHCTEMBI Ha OCHOBE | HAHOPa3MEpPHBIX
KOMIIOHEHTOB HaHO- | I CHCTEMBI YTOYHEHHBIX MOJIeNIeH | DIEKTPOMEXaHUICCKU
U MHUKPOCHUCTEMHOM JJIEMEHTOB X cucTeM ,
TEXHUKH AmHanuTuueckas
3ammcKa
I1K-4 l'otos | T1K-4.3 Bnaneer | Pa3pabotka Pa3paboTka nepsuaHoro | 29.007 Chernuanuct
paccumnTHIBATH W | HAaBBIKAMH OICHKH | MPHHIUIHATIHHON BapHaHTa OTHCAHUS | IO TIPOESKTUPOBAHUIO
MIPOEKTHPOBATH BIMSTHUS ANEKTPUYECKOI CXEMBI | MHKPOAJIEKTPOMEXaHIMYECKO | MHKPO- u
OCHOBHBIE Pas3INIHBIX MHUKDPOYJIEKTPOMEXaHUYECKO | H CHCTEMbl Ha ypOBHE | HAaHOpPa3MEPHBIX
apaMeTpsI BO3ICHUCTBUI Ha | W CHCTEMBI TIPUHIUNIHATHHON CXEMBI AIEKTPOMEXAHIMIECKU
TEXHHUKH rapameTpsl X CHCTEM ,
HAHOCTPYKTYPHBIX | HAaHOCTPYKTYPHBIX AHanuTuueckas
MaTepuaioB MaTepuaoB 3ammcKa
pas3iiuuHoOro
(YHKIIMOHATTBHOTO
Ha3HAYCHUS
IK-4.1 3naer | Pa3paborka PazpaboTka nepsuyHoro | 29.007 Cnenuanuct
TIPUHITUTIBI MPUHIUTTHAITEHON BapHaHTa ONMCaHUs | IO TPOEKTHUPOBAHUIO
MIPOEKTUPOBAHUSI AIIEKTPHUYECKOM CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
OCHOBHBIX MHUKDPOJIEKTPOMEXAaHUYECKO | i CHUCTEMbl Ha ypPOBHE | HAHOPa3MEPHBIX
apaMeTpoB i cucTeMbl MPUHIAIAATEHON CXEMBI 3IEKTPOMEXAHIMUECKU
HAaHOCTPYKTYPHBIX X CHCTEM ,
MaTepHaioB AHaMMTHYECKAsd
3armMcKa
[K-4.2 VYwmeer | Pa3zpaborka PaspaboTka nepsuuHoro | 29.007 Crnenuanuct
MIPOBO/IUTH NPUHIUITHAIEHON BapuaHTa ONUCaHUs | O TPOEKTHPOBAHUIO
OLICHOYHbIE AIIEKTPHUECKOI CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
pacyersl OCHOBHBIX | MHKPOAJIEKTPOMEXaHWYECKO | M CHCTEMbl Ha YypPOBHE | HAHOPa3MEPHBIX
apaMeTpoB i cucTeMBl TIPUHIUIHAIHHON CXeMbI AIEKTPOMEXaHIMIECKI
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HAaHOCTPYKTYPHBIX X CHCTEM ,
MaTepHaoB AHamuTnueckas
Pas3IMYHOTO 3aIHCcKa
(YHKIOHAIBHOTO
Ha3HaYCHUs
[IK-6 Crioco6en | T1K-6.2 VYwmeer | Paspaborka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
OCYHICCTBJIATH aHaJIM3NUpOBaTh HpHHHHHHaﬂLHOﬁ BapuaHTa OIMINCaHUuA o MNPOCKTUPOBAHUIO
npoecCHOHANBHY | IeATENbHOCTh NEKTPUIECKOH CXeMBI | MHUKPOAJIEKTPOMEXaHHUYECKO | MHKpO- u
10 JEATEeIBHOCTh C | NpeNIpHATHI U | MHKPOJIEKTPOMEXAaHHYECKO | i CHCTeMBl Ha OCHOBE | HAHOPa3MEpHBIX
y4eToM OpraHu3anuii i cucTeMsl YTOYHEHHBIX MOJICNICH | JMEKTPOMEXaHUYECKH
PETHOHAIBHBIX npodUIBHON 9JIEMEHTOB X CHCTEM ,
ocobOeHHOoCTEN u | oTpaciu CBOETO AHanuTuueckas
norpedHocTeN perHoHa. 3amucKa
paboroaareneii
[IK-6.1 Nmeer | PazpaboTka Pa3pabotka koHeuHoro | 29.007 Crernuanuct
npencraBieHue 00 | NMPUHIUIHAIBHON BapUaHTa OIMCAHUS | IO TPOEKTHPOBAHHIO
0COOEHHOCTSIX NEKTPUIECKOH CXeMBI | MHUKPOAJIEKTPOMEXaHHUYECKO | MHKpO- u
PETHOHAIBHOTO MHUKDPOJIEKTPOMEXAaHUYECKO | H CHUCTEMBI Ha OCHOBE | HAaHOPa3MEPHBIX
pasBUTHS M 3HAeT | il CUCTEMBI YTOYHEHHBIX MOJICNICH | JIEKTPOMEXaHUYECKH
cienduKy pbIHKa JJIEMEHTOB X CHCTEM ,
Tpyna B obnactu AHanuTuueckas
npoheCCHOHATBHON 3armcKa
JIeATEeIbHOCTH.
MK-6.1 Nwmeer | Pazpabotka PazpaboTka nepugHOro | 29.007  Cmemmamuct
npencraBieHue 00 | NMPUHIUIHATIBHON BapUaHTa OIMCAHUS | IO TPOEKTHPOBAHHIO
0COOCHHOCTSX 3JEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
PETHOHAIBHOTO MHUKDPOJIEKTPOMEXaHUYECKO | H CHCTEMbl Ha ypOBHE | HAaHOpPa3MEPHBIX
pa3BUTHA U 3HACT W CUCTEMBI HpHHL[PIHHaHbHOﬁ CXEMBbI QJICKTPOMEXAHNUYCCKU
cienuduKy pbIHKa X CHCTEM ,
Tpyga B obiacta AHanutndeckas
poheCCHOHATBHON 3armcKa
JeSATENEHOCTH.
[IK-6.2 Ywmeer | Pazpabotka PazpaboTka nepugHOro | 29.007  Cmenmamuct
aHAIN3UPOBATh NPUHIUIHAITEHON BapuaHTa OINUCaHUsl | O TPOEKTHPOBAHUIO
JeATENBHOCTh JJEKTPUIECKON CXEMBI | MUKPO3JIEKTPOMEXaHHUECKO | MUKpO- u
NIPEANPUATHI U | MHKDPO3JIEKTPOMEXAHUUYECKO | B CUCTEMBI Ha ypOBHE | HAHOPa3MEPHBIX
OpraHu3anui I CUCTEMBI IPUHLUANIAAIBHON CXEMBI DJIEKTPOMEXAHUYECKU
npoprIEHOM X CHUCTEM ,
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oTpaciu CBOETO AHanmuTHueckas
pETHoHa. 3ammcKa
IIpoueccel IIK-3 Toros | IIK-3.3 Bnanmeer | PaspaboTka PazpaboTka koHeuHoro | 29.007 Crhernmanuct
HAHOTEXHOJIOTUM M | PACCUUTHIBATH U | HaBBIKAMH HMPUHIUIHAATBHON BapUaHTa OMHUCAHMS | IO TMPOEKTUPOBAHUIO
METOJbI MIPOEKTUPOBATh MOJTOTOBKH JNEKTPUUECKON CXEMBI | MUKPOUIEKTPOMEXAHHUECKO | MUKPO- u
HaHOAWArHOCTHUKU KOMIIOHEHTHl HAaHO- | MPHUHIUIIHATBHBIX MHUKPOAJIEKTPOMEXaHUYECKO | i CHCTEMBl Ha OCHOBE | HAaHOPa3MEPHBIX
U MMKPOCHCTEMHOM | 3JEKTPUUYECKHUX i cucTeMbl YTOYHEHHBIX MoJIeNIel | PIeKTPOMEXaHU4YeCKU
TEXHHUKH cXeM 3JIEMEHTOB X CHCTEM ,
Amnanutuueckas
3ammcKa
MK-3.1 3naer | Pazpaborka PazpaboTka koHeuHoro | 29.007 Croenuanuct
TIPUHINTIBI MPUHIUIHAATBHON BapHUaHTa OMHCAHMS | IO TNPOEKTUPOBAHUIO
KOHCTPYUPOBaHUS UEKTPUUYECKON CXEMBI | MUKPOUIEKTPOMEXaHHUECKO | MUKpPO- u
OT/AENBHBIX OJIOKOB | MUKPO3JIEKTPOMEXaHHUECKO | i  CHCTEMbl Ha OCHOBE | HaHOPa3MEpHBIX
KOMIIOHEHTOB HAHO- | I CHCTEMBI YTOYHEHHBIX MoJIeNIel | DIeKTPOMEXaHU4IeCKU
U MHUKPOCHCTEMHOH 3JIEMEHTOB X CHCTEM ,
TEXHUKH Amnanutuueckas
3amnucka
IK-3.2 Ywmeer | PazpaboTka PazpaboTtka koHeuHoro | 29.007 Cnenuanuct
MIPOBOJUTH MPUHIUIHAATBHON BapHUaHTa OMHCAHUS | IO TNPOEKTUPOBAHUIO
OLICHOYHBIE UIEKTPUUYECKOI CXEMBI | MUKPOJIEKTPOMEXaHHUECKO | MUKpPO- u
pacdeTsl MHKpPOYIEKTPOMEXaHUYECKO | H CHUCTEMBI Ha OCHOBE | HAHOPa3MEPHBIX
XapaKTePUCTHK i cucTemMbl YTOYHEHHBIX MoJIeNIell | DIIeKTPOMEXaHU9IeCKU
KOMITOHEHTOB HaHO- 3JIEMEHTOB X CHCTEM ,
U MHKPOCHUCTEMHOU AHanuThueckas
TEXHUKU 3amnucka
IK-4 T'oros | I1IK-4.1 3naer | Pa3paborka PazpaboTka nepsuyHoro | 29.007 Cnenuanuct
paccuuTHIBaThH U | IPUHIMIIEI MPUHIUITHAATBHON BapHaHTa ONHCAHMS | 0 TIPOEKTUPOBAHUIO
POEKTUPOBATh MIPOEKTHPOBAHUS UIEKTPUYECKOI CXEMBbI | MUKPOJIEKTPOMEXaHHUECKO | MUKPO- u
OCHOBHBIE OCHOBHBIX MHUKpPOIEKTPOMEXaHUIECKO | H CHCTEMbl Ha ypPOBHE | HAaHOPa3MEPHBIX
rapamMeTpsl apamMeTpoB it cuctemsl NPUHIUIHAIBHON CXEMBI NIEKTPOMEXaHUIECKU
TEXHHUKH HaHOCTPYKTYPHBIX X cucTeM ,
HaHOCTPYKTYPHBIX | MaTepHasioB AnanutHyaeckas
MaTepHaoB 3anucka
Ppa3IuYHOro
(bYHKIHOHAJIBHOTO
Ha3HAUCHUS
11K-4.2 Ywmeer | Paspaborka Pa3zpaboTtka nepsudHOro | 29.007  Cmenmanauct
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MIPOBOIUTH MPUHIUITHATBHON BapHaHTa ONHCAHMS | IO TIPOEKTUPOBAHUIO
OLICHOYHBIE 3IEKTPUYECKON CXEMBI | MHKPOJIEKTPOMEXAHHYECKO | MUKPO- u
pacueTsl OCHOBHBIX | MHUKPODIIEKTPOMEXAHMYECKO | B CHCTEMBI HAa ypOBHE | HAaHOPa3MEPHBIX
apaMeTpoB I cucTeMbl TIPUHIUNHATBHON CXEMBbI JIEKTPOMEXAHHUECKU
HaHOCTPYKTYPHBIX X CHCTEM ,
MaTepHuaioB AHanuTHuecKast
Pa3IMYHOTO 3anucka
(YHKIHOHAIHHOTO
Ha3HA4YCHUs
[1K-4.3 Bnanmeer | Pa3paboTka PazpaboTka nepsuyHoro | 29.007  Cnenuanuct
HABBIKAMU  OLICHKH | IPUHIMIHAIBHON BapHaHTa OMHCaAHMs | IO MPOEKTUPOBAHUIO
BIIMSIHUS UEKTPUUYECKON CXEMBI | MUKPOUIEKTPOMEXaHHUECKO | MUKpPO- u
Ppa3IMYHbIX MUKPOAJIEKTPOMEXAaHUUYECKO | I  CHCTEMBI Ha ypOBHE | HAaHOPa3MEPHBIX
BO3JIEHCTBUI Ha | U CUCTEMBbI IIPUHLIANIAAIBHON CXEMBI JJIEKTPOMEXAHUYECKHU
napaMeTpsl X CHCTEM ,
HAHOCTPYKTYPHBIX Amnanutuueckas
MaTepHaIOB 3aIncKa
IK-6 Crocoben | T1K-6.2 Ywmeer | PazpaboTka PazpaboTtka koHeuHoro | 29.007 Cnenuanuct
OCYILECTBIIATh aHaIU3UPOBATh HMPUHIUIHAATBHON BapHaHTa ONHKCaAHMsS | IO MPOEKTUPOBAHUIO
MpodecCHOHANBHY | JEeSTeNbHOCTh UIEKTPUUYECKOI CXEMBI | MUKPOJIEKTPOMEXaHHUECKO | MUKpPO- u
10 JESTENbHOCTh C | NMpeanpusTHH U | MHKPODJIEKTPOMEXAHUYECKO | I CHCTEMBI Ha OCHOBE | HAHOPa3MEpPHBIX
Y4ETOM OpraHu3anuii I CUCTEMBI YTOYHEHHBIX MOJENEHN | 3JIEKTPOMEXaHUYECKH
pernoHaIBHBIX npoduIbHON 3JIEMEHTOB X CHCTEM ,
ocoOeHHOCTeH U | oTpaciu CBOETO AHanuThueckas
noTpedHOCTEH peruoHa. 3aIncKa
paboTomarerneit
IK-6.1 Nmeer | PazpaboTka PazpaboTtka koHeuHoro | 29.007 Crhenuanuct
MpeACTaBlIeHUEe 00 | MPUHIMIHAIBHON BapHUaHTa OMHCAHUS | IO TPOEKTUPOBAHUIO
0COOCHHOCTSIX UIEKTPUUYECKOI CXEMBI | MUKPOUIEKTPOMEXaHHUECKO | MUKPO- u
PETHOHAJIBHOTO MHUKPODIIEKTPOMEXAaHUYECKO | B CHCTEMBI Ha OCHOBE | HaHOPa3MEPHBIX
pa3BUTHS ¥ 3HACT | i CHCTEMBI YTOYHEHHBIX MoJIeNIell | DIIeKTPOMEXaHH9IeCKU
cienuKy pbIHKa SJIEMEHTOB X CHCTEM ,
Tpyna B obOmacta AHanuTHYeCcKas
nipodeccHoHaNBEHOMN 3anucka
JESITENbHOCTH.
I1K-6.2 VYmeer | Paspaborka Pa3paboTka nepsuuHoro | 29.007 Chernuanuct
aHAJTM3UPOBATh MPUHIUIHAATBHON BapHUaHTa OMHCAHUS | IO TPOEKTUPOBAHUIO
JESITeIbHOCTD JIIEKTPHYECKON CXEMBI | MHKPOJIEKTPOMEXAHHUYECKO | MHKPO- u
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NIPEANPUATHI U | MHKpPO3JIEKTPOMEXAHUUECKO | i CHUCTEMBI Ha ypOBHE | HAHOPa3MEPHBIX
opraHu3arui it cucrembl MPUHIUTHATBHON CXEMBI INEKTPOMEXAaHUICCKU
mpoIITEHON X CHCTEM ,
oTpaciu CBOETO AHanuTndeckas
perHoHa. 3aIKCcKa
ITK-6.1 Nmeer | Pa3pabotka PaspaboTka nepsuuHoro | 29.007 Chernuanuct
npeaACTaBJICHUC 00 HpHHHHHHaﬂLHOﬁ BapuaHTa OIMINCaHUuA o MNPOCKTUPOBAHUIO
0COOCHHOCTSIX AIIEKTPHUECKO CXEMBI | MUKPO3JIEKTPOMEXaHHUYECKO | MUKpO- u
PErHOHAIBHOTO MHKpPOJIEKTPOMEXaHUYECKO | B CHUCTEMBI Ha ypOBHE | HAaHOPa3MEPHBIX
pa3BUTUSL M 3HAET | i CUCTEMBI MPUHIUTHATIBHONU CXEMBI INEKTPOMEXAHUICCKU
cenuduKy pbIHKA X CHCTEM ,
Tpyna B obmactu AHanuTuueckas
npodecCHOHABHOM 3ammcKa
JIeATENBHOCTH.
dusuko- MaTepHaIbl u | TIK-1 Cnocoben | ITK-1.2 VYmeer | Pa3paborka Bribop MeTon0B | 29.007 Chenuanuct
MaTeMaTHYeCKOe KOMITOHEHTBI HaHO - | IPOBOIUTH (HU3MKO- | PEIIaTh 3aJa4uM, | MPUHIUITHATBHOMN peoOpa3oBaHusI [0 MPOCKTHPOBAHHIO
MO/ICTTUPOBAHUE U MHUKPOCHUCTEMHOH | MareMaTHYecKoe HCIIOJIb30BaTh AIIEKTPHUECKO cxeMbl | (pU3MYECKMX  BENHYMH U | MHUKpO- u
HCCIIeTyeMBIX TEXHUKH MOJICITIUPOBAHUE MaTeMaTHYCeCKUil MHKPOIJICKTPOMEXaHHYECKO | MOBENCHYCCKHX  MOJENeH | HaHOpa3MEepHBIX
MPOLIECCOB u HCCIIEyEMbIX anmapar U | i cucTeMbl INEKTPOMEXAHUIECKHUX, INEKTPOMEXAHUICCKU
00OBEKTOB MPOIECCOB YHUCIICHHBIC METO/IbI OMNTHYECKHUX, X CHCTEM ,
HAHOTEXHOJIOTUH | HAHOTEXHOJOTUH U | KOMIBIOTEPHOTO CBEPXBBICOKOYACTOTHBIX, AHanuTruueckas
MI/IKpOCHCTGMHOﬁ O6T)CKTOB HAHO- " MOACINPOBAHUA MUKPOKUAKOCTHBIX 3arucKa
TEXHUKHU c MUKPOCUCTEMHOU 00BEKTOB YCTPOMCTB U TUIIOBBIX
UCIIONIb30BaHHEM TEXHHUKH C | HAHOTEXHOJOTUU H PaaHodIeMEHTOB
COBPEMEHHBIX HCIIOJIb30BAHHEM MHUKPOCHUCTEMHOM
KOMIBIOTEPHBIX COBPEMEHHBIX TEXHUKH
TEXHOJIOTHU KOMITBIOTEPHBIX
TEXHOJIOTHil
MK-1.1 3naer | Pazpaborka Bribop meronoB | 29.007  Cneumanuct
¢busnyeckne U | NPUHIKAIHATIBHON npeobpa3oBaHus [0 MPOCKTHPOBAHHIO
MaTEMAaTUYCCKUEC 3HeKTpI/I‘IeCKOI\/'I CXEMBbI (bHSI/I‘IeCKI/IX BCIIMYUH u MHKPO- u
3aKOHBI M MOJECIH | MUKPOJICKTPOMEXaHHUYECKO | TMOBEJCHYCCKUX  MOJENeH | HaHOpa3MEepHbBIX
¢busnueckux it cucrembl INEKTPOMEXAHUICCKHUX, ANEKTPOMEXAHUICCKU
MIPOLIECCOB, ONTHYECKUX, X CHCTEM ,
JIOKAIUX B OCHOBE CBEPXBBICOKOYACTOTHBIX, AHanmuTH4ecKas
TPUHIUIIOB MUKPOKUIKOCTHBIX 3arucKa
JIHCTBHS OOBEKTOB YCTPOMCTB W THIIOBBIX
HAHOTEXHOJIOTUU H ParodJIeMEHTOB
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MHUKPOCUCTEMHOMI
TEXHUKU

TIK-1.3 Bnanmeer | PaspaboTka Bri6op meronoB | 29.007 Crenmamuct
MaTeMaTH4eCKUM NPUHIUTIHAIEHON npeoOpa3oBaHMs 10 MPOEKTUPOBAHUIO
anmapaTom W | 2JIEKTPUYECKOH cXeMbl | (U3NYECKMX BENIWYMH U | MUKpO- u
METOJlaMU MHUKPOJIEKTPOMEXaHUYECKO | MOBEACHUECKHX  MOjeNeil | HaHOpa3MEPHBIX
KOMITBIOTEPHBIX i cucrembl JNEKTPOMEXAaHUYECKHUX, ANIEKTPOMEXaHUYECKU
TEXHOJIOTUI Uit OIITHYECKHUX, X CHCTEM ,
MOJEITMPOBaHUS CBEPXBBICOKOUACTOTHBIX, Amnanutuueckas
00BEKTOB MHKPOKHIKOCTHBIX 3ammcKa
HaHOTEXHOJIOTUH H YCTPOWCTB M THIOBBIX
MHUKPOCHUCTEMHOM panuodIeMEHTOB
TEXHHUKH
[K-2 I'otoB | T1K-2.3 Brnaneer | Pazpabotka Omnpenenenre BOo3MOXHBIX | 29.007 Crernuanuct
HPOBOJIUTH HaBbIKAMH BbIOOpA | MPUHIMITHAIBHOM BapUaHTOB peanuzanuy | Mo MPOEKTUPOBAHUIO
9KCIIEPUMCHTAIBHBI | ONTHMAIBHBIX IIEKTPHUIECKOH CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- "
€ HCCIIEIOBAHMS 110 | METOJOB MHUKPOJIEKTPOMEXaHUIECKO | MHKPOMEXaHHIECKOH HaHOPa3MEPHBIX
CHHTE3Y M aHaIn3y | MPOBEACHUS i cucremsl CHCTEMBI JIEKTPOMEXaHUIECKH
MaTepraioB U | UCCIeNOBaHUN X cucTeM ,
KOMITOHEHTOB MaTepuaioB " AHanuTuueckas
HaHOH KOMITOHEHTOB HaHO- 3anucka
MHUKPOCUCTEMHOI U MHUKPOCUCTEMHOU
TEXHHUKH TEXHHUKH
K-2.1 3naer | Pa3paboTka Onpeneneare BOo3MOXHBIX | 29.007 Croernmanuct
OCHOBHBIE MPUHINUTTHATEHON BapHaHTOB peanuzanyy | M0 TNPOEKTUPOBAHUIO
METOIUKHI 3JEKTPUIECKON CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
SKCTIEPUMEHTAIBHBl | MUKPOAJIEKTPOMEXaHHYECKO | MUKPOMEXaHHYECKOM HaHOPa3MEPHBIX
X UCCIICJOBAHUN | ¥ CUCTEMBI CHUCTEMBI DJIEKTPOMEXAHUYECKHU
CHHTE3a M aHalu3a X CHCTEM ,
MaTepHaoB u AHanmuTHueckas
KOMITOHEHTOB HaHO- 3anmncka
U MHUKPOCHCTEMHOH
TEXHUKH
[K-2.2 VYwmeer | Paspaborka Onpenenenue Bo3MOxHbIX | 29.007 Croenuamuct
IUITAaHUPOBATh U | NPUHIMITHAIBHON BapHaHTOB peaiM3anyy | M0 TMPOEKTHPOBAHUIO
MIPOBO/IUTH AIIEKTPHUECKOI CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
WCCIICOBAHMSI MO | MHUKPODJIEKTPOMEXaHUYECKO | MHUKPOMEXaHHUYECKOit HaHOPa3MEPHBIX
CHHTE3y M aHaluu3y | ¥ CHCTEMBI CHCTEMBI IEKTPOMEXaHUIECKH
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MaTepHaoB "
KOMITOHEHTOB HaHO-
U MHKPOCHUCTEMHOU
TEXHUKU

X CHUCTEM R
AHanmutndeckas
3aIncKa

[IK-5 Cnocob6nocts | I1IK-5.1 Ymers | PazpaboTka Bri6op MetoaoB | 29.007 Cneunanuct
OCYILECTBIIATH OTIpeNeNIATh MPUHIUITHAATBHON npeoOpa3oBaHus IO MPOEKTHPOBAHUIO
IPOEKTHYIO npoOyemMy U | JIEKTPUYECKOH cxeMbl | U3MYECKMX BENIWYHMH U | MUKpO- u
JEATENBHOCTh  Ha | CIOCOOBI ec | MHUKPOIEKTPOMEXaHUIECKO | MOBENEHYECKUX  MOJeNel | HaHOpa3MEPHBIX
BCEX JTamax | peuleHUs B IPOEKTe | if cHCTEMbI 3NEKTPOMEXaHUIECKHUX, NIEKTPOMEXaHUIECKU
KU3HEHHOTO IMKJIA OIITHYECKHUX, X cucTeM ,
MIPOEKTA CBEPXBBICOKOYACTOTHBIX, AnanutHyaeckas
MUKPOKHIKOCTHBIX 3anucka
YCTPOMCTB ¥ THIOBBIX
Paar0odIEMEHTOB
IK-5.3 Ymers | Pazpaborka Bei6op meronoB | 29.007 Cneuumanuct
OTIPEICTIATh MPUHIUTTHAIEHON TIpeoOpa3oBaHUS 10 TMPOEKTHPOBAHUIO
HEOOXOANMBIE IEKTPHUECKOH cxeMmbl | (pU3MYECKNX BENWYMH U | MHUKpO- "
pecypchl JUISL | MHUKPODJIEKTPOMEXAHUYECKO | MOBEACHYECKHX  MOJENEH | HaHOPa3MEpPHBIX
peanuzanun i cucremsl JJIEKTPOMEXaHUIECKHUX, IIEKTPOMEXaHUIECKH
MIPOEKTHBIX 3a7a4 ONTUYECKUX, X cHCcTeM ,
CBEPXBBICOKOYACTOTHBIX, AHanuTHueckas
MHUKPOKHIKOCTHBIX 3anucka
YCTPOMCTB M THUIOBBIX
PaarodIEMEHTOB
[K-5.2 Ywmets | Pazpabotka Bri6op MeTonoB | 29.007 Cnenmanuct
OpraHM30BBIBATH W | MPUHIHMIHAIBHON peoOpa3oBaHMs 0 MPOEKTUPOBAHUIO
KOOPAWHUPOBATh JIEKTPUUECKON cxembl | U3NYECKHX BENWYMH W | MHUKpO- u
paboTy YYacTHHKOB | MHKPOAJIEKTPOMEXaHUYECKO | MOBEICHYECKUX  MOJelNiel | HaHOpa3MEpHBIX
MIpOeKTa I cucTeMbl 3EKTPOMEXaHHUECKUX, 3IEKTPOMEXaHHUECKI
OIITHYECKHUX, X CHCTEM ,
CBEPXBBICOKOYACTOTHBIX, AHanmuTHYeCKast
MHKPOKHIKOCTHBIX 3ammcKa
YCTPOMCTB U THUIOBBIX
Pafgn03IEMEHTOB
[K-5.2 Ymers | PazpaboTka Onpenenenue Bo3MOXxHBIX | 29.007 Coenuamuct
OpPTraHU30BBIBATh U | MPUHIHUITHAIBEHON BapHaHTOB peanu3anyuy | IO MPOEKTHUPOBAHUIO
KOOPAWHUPOBATh IEKTPUYECKOI CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHUKpPO- u
paboTy YYacTHHKOB | MHKPORJIEKTPOMEXAHHYECKO | MUKPOMEXaHHUECKOH HaHOPa3MEPHBIX
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IIPOCKTa W CUCTEMBI CHCTEMBI OJICKTPOMEXAHNUYECCKU
X CHCTEM ,
AHanuTHYeCKas
3amrcKa
IK-5.3 Ymers | PazpaboTka Onpenenenue Bo3MOXxHBIX | 29.007 Coenuamuct
OIPENENATD IPUHLMIIHAILHOU BAPUAHTOB peanu3anyy | IO IPOEKTUPOBAHUIO
HEOOX0AUMbIE AIIEKTPHUECKOI CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
pecypcbl JUI | MHKPORJIEKTPOMEXaHMUYECKO | MHKPOMEXaHHYECKOH HaHOPa3MEPHBIX
peanuzanuu it cuctemsl CHCTEMBI NIEKTPOMEXaHUIECKU
IIPOEKTHBIX 33/1a4 X cucTeM ,
AHanuThueckas
3amucKa
IK-5.1 Ymers | Pazpaborka Onpenenenue Bo3MOxHbIX | 29.007 Croenuanuct
OonpeaAciATh HpHHHHHHaIIBHOﬁ BapUaHTOB peanmnsanunu o MPOCKTUPOBAHUIO
npoOiemy U | DJIEKTPHYECKOM CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
CITOCOOBI €c | MHUKPOJIEKTPOMEXaHNIECKO | MHUKPOMEXaHWIECKON HaHOPa3MEPHBIX
pELIEeHUs B IPOEKTE | I CHCTEMBI CHCTEMBI NIEKTPOMEXaHUIECKU
X cHcTeM ,
AHanuTthyeckas
3amucKa
MeTtobt IK-1 Crnocoben | TTK-1.3 Bnaneer | Pa3pabotka Bri6op MetonoB | 29.007 Chenuanuct
HCCIIEOBaHNH, MIPOBOANTH (PU3UKO- | MATEMAaTHYECKUM MPUHLIUITHAIBHON npeoOpa3oBaHus 10 MPOEKTUPOBAHUIO
HCHBITaHHﬁ, MaTEMATHUUYCCKOC arrapaTomM u 3HeKTpPI‘-IeCKOﬁ CXEMBbI (bnanecxnx BCIIMYUH u MHKPO- u
JMarHOCTHKH U | MOJETHPOBAHHE METOJlaMHU MHUKPOJIEKTPOMEXaHUIECKO | MOBEACHUECKHX  MOJENeH | HaHOpa3MEpHBIX
KOHTPOJISI Ka4decTBa | MCCIETYEMBIX KOMITBIOTEPHBIX it cuctemsl IJEKTPOMEXaHUIECKHUX, IIEKTPOMEXaHUIECKH
MaTepuaioB U | MPOLECCOB TEXHOJIOTUI JUIst OIITHYECKHUX, X cucTeM ,
KOMITOHEHTOB HaHO | HAHOTEXHOJOTHH | | MOJAEIHPOBAHUS CBEPXBBICOKOUACTOTHBIX, AHanuTHueckas
- U | OOBEKTOB HAaHO- U | OOBEKTOB MHUKPOXKUTKOCTHBIX 3amnmcka
MHUKPOCHUCTEMHOM MHUKPOCHUCTEMHOM HaHOTEXHOJIOTUU H YCTPOMCTB M THIOBBIX
TEXHHUKH TEXHHUKH C | MHKPOCHCTEMHOM PagrodIEeMEHTOB
HCIIOJIb30BAHHEM TEXHUKU
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHi
MK-1.1 3naer | Pa3paborka Bribop MetoaoB | 29.007 Cneunanuct
¢busnyeckne U | IPUHLMNNAIBHON npeoOpa3oBaHus [0 MPOEKTUPOBAHUIO
MaTeMaTU4eCKue JNEKTPUYECKOU cxeMbl | U3MYECKMX BENIWYMH U | MUKpO- 5
3aKOHBI M MOJENH | MHKPODJIEKTPOMEXAHHYECKO | TOBEJCHUYECKUX  MoJeNel | HaHOpa3MEpHBIX
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q)HBI/I‘IeCKI/IX W CUCTEMBI DJICKTPOMEXAHNYECCKUX, OJICKTPOMEXAHNUYECCKU
TIPOLIECCOB, OIITHYECKHUX, X CHCTEM ,
JISKANMX B OCHOBE CBEPXBBICOKOYACTOTHBIX, Ananutnueckas
TIPUHLINTIOB MHKPOKHIKOCTHBIX 3amucKa
JeUCTBUSI OOBEKTOB YCTPOWCTB M THIOBBIX
HAHOTEXHOJIOTUU H PaarodJIeMEHTOB
MHUKPOCHUCTEMHOM
TEXHUKH
IK-1.2 VYwmeer | Pazpaborka Bri6op MetonoB | 29.007 Crernuanuct
pemars 3a7a4d, | MPUHIUIHAIBHON IpeoOpa3oBaHMs 10 TMPOEKTHPOBAHUIO
HCTIONB30BaTh 3JIEKTPUIECKOH cxeMmbl | (pU3NYECKNX BENMYMH W | MHUKpO- u
MaTeMaTH4ecKui MHUKPOJIEKTPOMEXaHUYECKO | MOBEIECHUECKUX  MOJeJeil | HaHOpa3MEpHBIX
anmapar U | i cucremsl INEKTPOMEXAaHUYECKHUX, JIEKTPOMEXaHUIECKH
YHUCJIICHHBIC METOAbI OIITHYCCKHUX, X CHUCTEM N
KOMIBIOTEPHOTO CBEPXBBICOKOYACTOTHBIX, Ananutndeckas
MOJETTMPOBAHHS MHKPOKHIKOCTHBIX 3ammcKa
00BEKTOB YCTPOHCTB M THIOBBIX
HaHOTEXHOJIOTUH H panuodIeMEHTOB
MHKPOCHCTEMHOM
TEXHUKH
IK-2 I'otos | I1K-2.2 VYwmeer | Paspaborka Onpenenenve Bo3MOxHbIX | 29.007 Croenuamuct
TIPOBOANTH TIJIaHUPOBATH u HpHHHHHHaIIBHOﬁ BapUaHTOB peain3aqun | 1Mo MPOCKTUPOBAHUIO
OKCIICPUMECHTAJIbHBI MIPOBOAUTH 3HeKTpPI‘-IeCKOfI CXEMBbI QJICKTPOHHBIX KOMIIOHEHTOB MUKPO- u
€ WCCIICIOBAHUS 110 | UCCIENOBaHMS MO | MUKPORJIEKTPOMEXAHUYECKO | MHKPOMEXaHHUYECKOM HaHOPa3MEPHBIX
CHHTE3y W aHaIN3y | CHHTE3y M aHalu3y | W CHCTEMBI CHCTEMBI IEKTPOMEXaHUIECKHU
MaTepralioB U | MaTepuasoB n X cHcTeM ,
KOMITOHEHTOB KOMITOHEHTOB HaHO- AnHanutnueckas
HaHOH U MHUKPOCHUCTEMHOM 3amucKa
MHUKPOCHUCTEMHOM TEXHUKH
TECXHUKH
[K-2.3 Bnaneer | Pazpabotka Omnpenenenre BO3MOXHBIX | 29.007  Crernuanuct
HaBBIKAMH BBIOOpA | MPHHIMITHAILHON BapHaHTOB peanuzanyy | M0 TNPOEKTUPOBAHUIO
ONTHMAJIBHBIX IIEKTPHUIECKOH CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKPO- "
METO/IOB MHKPOJIEKTPOMEXaHHYECKO | MUKPOMEXaHHYECKOH HaHOPa3MEPHBIX
TIPOBECHNUS it cucremsl CHCTEMBI IIEKTPOMEXaHUIECKH
HUCCIIEA0BaHUMN X CHUCTEM ,
MaTepuaioB " AHanuTuueckas
KOMITOHEHTOB HaHO- 3ammcKa
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U MHUKPOCUCTEMHOU
TEXHUKH

K-2.1 3naer | Pa3paboTka Onpeneneare BO3MOXHBIX | 29.007 Croernmanuct
OCHOBHBbIE NPUHIUTIHAIEHON BapUaHTOB peajM3anyy | M0 MPOEKTHPOBAHUIO
METOIUKHI 3JEKTPUIECKON CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
9KCIIEPUMEHTANIbHBl | MUKPOAJIEKTPOMEXaHUYECKO | MUKPOMEXaHHUECKOit HAHOPa3MEPHBIX
X UCCIICJOBAHUM | ¥ CUCTEMBI CHUCTEMBI JJIEKTPOMEXAHUYECKU
CHHTE3a M aHaln3a X CHCTEM ,
MaTepHaoB u AHanmuTHueckas
KOMITOHEHTOB HaHO- 3ammcKa
U MHUKPOCHCTEMHOH
TEXHUKH
[IK-5 Cnocobnocts | ITK-5.3 Ymers | Pazpaborka Bri6op MetoaoB | 29.007 Cneunanuct
OCYIIECTBIISITh OIPE/IENATh NPUHIUTITHATEHON npeoOpa3oBaHus M0 MPOCKTHPOBAHHIO
HPOEKTHYIO HE0OX0ANUMbIE AIIEKTPHUECKOI cxeMbl | (pU3MYeCKMX BEIWYMH U | MUKpO- u
JEATENBHOCTE  HA | pEcypchl JUI | MHKPORJIEKTPOMEXaHMUYECKO | MOBEACHYECKHMX  MOAENEH | HaHOpa3MEPHBIX
BCEX JTamax | peanu3anuu it cuctemsl INEKTPOMEXaHUIECKHUX, NIEKTPOMEXaHUIECKU
KU3HEHHOTO IIMKJIA | MTPOEKTHBIX 33/1a4 OIITHYECKHUX, X cHcTeM ,
IIPOEKTA CBEPXBBICOKOUACTOTHBIX, AnHanuTHueckas
MHKPOXHKOCTHBIX 3amucKa
YCTPOMCTB M THIOBBIX
pasno3IeMEHTOB
TIK-5.1 YwMmets | Pazpaborka Bri6op meronoB | 29.007 Chenuamuct
OTIPECTATh MPUHINITHATEHON IpeoOpa3oBaHUS 10 TMPOEKTHPOBAHUIO
npobemy W | 3JIEKTPUIECKOH CcXeMbl | (pU3NYECKNX BENMYMH W | MHUKpO- "
CIIOCOOBI ee | MHUKPOJIEKTPOMEXaHWYECKO | MOBENCHYECKUX  MOJeNIe | HaHOpa3MEpHBIX
pelIeHus B IPOEKTe | It CHCTEMBI JNEKTPOMEXAaHUYECKHUX, IIEKTPOMEXaHUIECKH
OIITHYECKHUX, X CHCTEM ,
CBEPXBBICOKOUACTOTHBIX, AHanuTuueckas
MHKPOXHIKOCTHBIX 3ammcKa
YCTPOMCTB ¥ THIOBBIX
PaarodIEeMEHTOB
[K-5.2 Ywmers | Pazpabotka Bri6op MeTonoB | 29.007 Cnenmanuct
OPraHM30BBIBATH W | MPUHIMIHAIBHON npeoOpa3oBaHMs 10 MPOEKTUPOBAHHIO
KOOPJIMHUPOBATH JJEKTPUIECKON cXeMbl | (U3NYECKMX BENIWYMH U | MUKpO- u
paboTy YYacTHHKOB | MHKPOAJIEKTPOMEXAaHUYECKO | MOBEICHYECKUX  MOJIeJNiel | HaHOpa3MEPHBIX
MPOEKTa i cucrembl JNEKTPOMEXAaHUYECKHUX, ANIEKTPOMEXaHUYECKU
OIITHYECKHUX, X CHCTEM ,
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CBEPXBBICOKOYACTOTHBIX,

Ananutndeckas

MHKPOKHIKOCTHBIX 3ammcKa
YCTPOMCTB U THUIOBBIX
pasrodIeMEHTOB
IK-5.3 Ymers | PazpaboTka Onpenenenue Bo3MOXxHBIX | 29.007 Coenuamuct
OIPENENATD IPUHLMIIHAILHOU BAPUAHTOB peanu3anyy | IO IPOEKTUPOBAHUIO
HEOOX0AUMbIE AIIEKTPHUECKOI CXEMBI | JJIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
pecypcbl JUI | MHKPORJIEKTPOMEXaHMUYECKO | MHKPOMEXaHHYECKOH HaHOPa3MEPHBIX
peanuzanuu it cuctemsl CHCTEMBI NIEKTPOMEXaHUIECKU
IIPOEKTHBIX 33/1a4 X cucTeM ,
AHanuThueckas
3anucka
[IK-5.2 Ymers | Pazpaborka Onpenenenue Bo3MOxHbIX | 29.007 Croenuanuct
OpraHu3oBbIBATh U HpHHHHHHaIIBHOﬁ BapUaHTOB peain3aun | 1Mo MNPOCKTUPOBAHUIO
KOOPpAUHUPOBATH 3HeKTpPI‘-IeCKOfI CXCMBI QJICKTPOHHBIX KOMIIOHEHTOB MUKPO- u
paboTy YJaCTHHKOB | MHKPOIJIEKTPOMEXaHUIECKO | MHUKPOMEXaHHIECKON HaHOPa3MEPHBIX
MIPOEKTa it cuctemsl CHCTEMBI NIEKTPOMEXaHUIECKU
X cHcTeM ,
AHanuTthyeckas
3anucka
IIK-5.1 Ymers | PazpaboTka Onpenenenne Bo3MOXHBIX | 29.007 Croenuanuct
OIIPEAENATh MPUHLIUITHAIBHON BapHaHTOB peanuzanyy | M0 TNPOEKTUPOBAHUIO
npobiemy U | 2JIEKTPUYECKOU CXEMBI | DJICKTPOHHBIX KOMIIOHEHTOB | MHUKpPO- 51
CITIOCOOBI ee | MHUKPOUIEKTPOMEXaHUIECKO | MHUKPOMEXaHHYECKON HaHOPa3MEPHBIX
pEILICHUS B IPOEKTE | If CHCTEMBI CHCTEMBI IIEKTPOMEXaHUIECKH
X cucTeM ,
AHanuThueckas
3anucka
Iporeccer IK-1 Cnocoben | ITK-1.2 VYmeer | Pa3paborka Bri6op MeTo0B | 29.007 Chenuanuct
HAaHOTEXHOJIOTHH W | IPOBOIUTH (DM3HMKO- | peIaTh 3aJa4d, | IPUHIUITHAIBLHON peoOpa3oBaHUs 10 MPOEKTHPOBAHUIO
METO/IBI MaTeMaTHIECKOe UCIIONB30BaTh JNEKTPHUECKOH cxembl | (pU3MYECKHX BENWYMH U | MHUKpO- u
HaHOANArHOCTHKU MOJIETIMPOBAaHHE MaTeMaTHIeCKUH MHUKPOYJIEKTPOMEXAaHUYECKO | MOBEIECHUECKHX  MOJEJNIe | HaHOpa3MEpHBIX
HCCIIETyeMbIX ammapar U | i cucremsl JJIEKTPOMEXaHUIECKHUX, IIEKTPOMEXaHUIECKH
MIPOLIECCOB YHCIIEHHBIE METOJIBI OIITHYECKHUX, X cucTeM ,
HAHOTEXHOJIOTHM W | KOMIIBIOTEPHOTO CBEPXBBICOKOUACTOTHBIX, AmHanuTuueckas
O6'I)eKTOB HaHO- MW | MOJACIMPOBAHUA MUKPOKUAKOCTHBIX 3alIucCKa
MUKPOCHCTEMHOM 00BEKTOB YCTPOMCTB U THUIIOBBIX
TEXHHUKH C | HAaHOTEXHOJIOTUH H PaarodIEMEHTOB
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HCIIOJIb30BaHHEM MHUKPOCHUCTEMHOM
COBPEMEHHBIX TEXHUKH
KOMITBIOTEPHBIX
TEXHOJIOTHil
MK-1.1 3naer | Pa3paborka Bri6op MetoaoB | 29.007 Cneunanuct
¢busnyeckne U | IPUHLMNUAIBHON npeoOpa3oBaHus [0 IPOEKTHUPOBAHUIO
MaTeMaTHYECKHe JNEKTPUYECKOU cxeMbl | U3MYECKMX BENIWYHMH U | MUKpO- 5
3aKOHBI M MOJENH | MUKPOAJIEKTPOMEXAHUYECKO | TMOBEJCHUYECKUX  MOJENeH | HaHOpa3MEpHBIX
¢busnuecKnx it cuctemsl 3NEKTPOMEXaHUIECKHUX, NIEKTPOMEXaHUIECKU
MIPOLIECCOB, OIITHYECKHUX, X cucTeM ,
JISKAIMX B OCHOBE CBEPXBBICOKOYACTOTHBIX, AnanutHyaeckas
MIPUHLIUIIOB MHKPOXHKOCTHBIX 3amucKa
JeUCTBUSI OOBEKTOB YCTPOMCTB M THIOBBIX
HAHOTEXHOJIOTUU H ParodJIeMEHTOB
MHUKPOCUCTEMHOMN
TEXHUKH
TIK-1.3 Bnanmeer | Pa3paboTka Bri6op meronoB | 29.007 Crenuamuct
MaTeMaTHIeCKUM NPUHINTITHAITEHON peoOpa3oBaHMs 10 TMPOEKTHPOBAHHIO
anmapaTom W | 3JIEeKTPUIECKOH cXeMbl | (U3MYECKHX BENIWYMH U | MUKpO- u
METOJlaMU MHUKPOJIEKTPOMEXaHUYECKO | MOBEICHUECKUX  MOJIENIei | HaHOpa3MEpHBIX
KOMITBIOTEPHBIX i cucremsl IJEKTPOMEXAaHUYECKHUX, JIIEKTPOMEXaHUYECKU
TEXHOJIOTHH TS ONTUYECKUX, X CUCTEM s
MOACIMPOBAHUA CBEPXBBICOKOYACTOTHBIX, Ananutndeckas
00BEKTOB MHKPOKHIKOCTHBIX 3ammcKa
HaHOTEXHOJOTUH H YCTPOHCTB M THIOBBIX
MHKPOCHCTEMHOM panuodIeMEHTOB
TEXHUKH
[IK-2 I'otoB | I1K-2.1 3naer | Pazpaborka Onpenenenue Bo3MOXHBIX | 29.007 Croernuanuct
MIPOBOUTH OCHOBHBIE NPUHIUTTHATEHON BapUaHTOB peanuzayy | Mo TMPOEKTUPOBAHUIO
9KCIIEPUMCHTAIBHBI | METOIUKHI JNEKTPHUECKOH CXEMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKpO- u
€ HCCJICOAOBAHUA II0 OKCIICPUMEHTAJIbHBI MUKPOIJIECKTPOMEXAHNICCKO MHKpOMeX&HI/I‘{eCKOﬁ HaHOpPa3sMEPHBIX
CHHTE3y W aHalmu3y | X HCCIIEOBAaHUN | W CHCTEMBI CHCTEMBI IIEKTPOMEXaHUIECKH
MaTeprasioB U | CHHTE3a W aHalIW3a X CHCTEM ,
KOMITOHEHTOB MaTepuaioB u AmHanuTuueckas
HaHOH KOMITOHEHTOB HaHO- 3amrcKa
MUKPOCHCTEMHOM U MHUKPOCUCTEMHOMU
TEXHHUKH TEXHUKH
11K-2.3 Braneer | Pa3zpaboTka Onpeneneare  Bo3MOXKHBIX | 29.007  Cnenmanuct
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HaBBIKaMH BbIOOpA | MPUHIMITHAILHON BapHUaHTOB peaM3anuu | Mo MPOEKTUPOBAHUIO
ONTUMAaNbHBIX JIEKTPHUECKON CXEMBI | DJIEKTPOHHBIX KOMIIOHEHTOB | MHKPO- u
METOJIOB MHKPOAJIEKTPOMEXaHHYECKO | MHUKPOMEXaHHYECKOH HaHOPa3MEePHBIX
MIPOBEJICHUS W CUCTEMBI CHCTEMBI SJIEKTPOMEXaHUYECKU
HCCIIeIOBAaHUI X cucTeM ,
MaTepHuaioB u AHanuTHuecKast
KOMIIOHEHTOB HaHO- 3amucKa

U MHKPOCHUCTEMHOMU

TEXHHUKHU

TIK-2.2 VYmeer | Pazpabotka Onpenenenre Bo3MOXHBIX | 29.007  Cneuunanuct
IUTAHUPOBATh ¥ | IPUHIAITAATEHON BapHaHTOB peamu3anyuy | MO0 TMPOSKTHPOBAHUIO
MIPOBOJUTH INEKTPUYECKOM CXEMBl | JJEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
HCCEeIOBAaHUSl MO | MHUKPODJIEKTPOMEXaHUUYECKO | MUKPOMEXaHUYECKOU HaHOPa3MEPHBIX
CUHTE3y M aHalu3y | W CUCTEMBI CHCTEMBI AJIEKTPOMEXaHUYECKH
MaTepHuaaoB u X cHucTeM ,
KOMIIOHEHTOB HaHO- AHanutnueckas

U MHKPOCHCTEMHOMU 3amucKa

TCXHHUKH

Ob6nactu, chepsl, TuIBI 33124, 00bekTH! [1/] 1 mpodeccronanbHble KOMIETEHIIMH 110 00pa3oBaTenbHON nporpamme [1oynpoBOAHUKOBBIE MUKPO- U
HAHOCHCTEMBI IO HalpapiieHUIo MoArotoBku 28.03.01 HaHOTEXHOIOIMM U MUKPOCUCTEMHAsl TEXHUKA COOTBETCTBYIOT:
HaINpaBJICHUIO TIOATOTOBKU U MPO(UITI0 00pa30BaTeIbHOM MTPOrpaMMBl;
TpeOoBaHusIM K oOpazoBanuto, mpenbsasiasieMpiM [IC B coorBercTBUM ¢ OOLIEPOCCUICKUM KJIacCU(UKATOPOM CIEHUAIBHOCTEH 110
obpazoBanuto (OKCO), BBenennbiM B geiictBue 01.07.2017 mpukaszom denepanbHOro areHTCTBa MO TEXHUUECKOMY PErYJIUPOBAHUIO U

MmeTposioruu oT 8 gexadps 2016 r. N 2007-crt.
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Jranbl GopMUPOBAHUA KOMIETEHIMH BHIMYCKHUKA

Tabmuua 3.1.3

Kon
KOMIIETCHIUH

Cemectp 1

Cemectp 2

Cemectp 3

Cemectp 4

Cemectp 5

Cemectp 6

Cemectp 7

Cemectp 8

YK.1

MuocTpaHHbIif 361K
(HayaJIbHBIA YPOBEHB);
WudopmanronHsie
TEXHOJIOTHU U OCHOBBI
MPOrpaMMHPOBAHHS;
OCHOBBI MPOEKTHOI

nesitenbHocTH; Du3nka

MHocTpaHHbIH S3BIK;
WupopmaroHHbie
TEXHOJIOTHU U OCHOBBI
MPOrPaMMHpPOBAHHUS;
OCHOBBI IMYHOCTHOI 1
KOMMYHHKATHBHOMH
KyJIBTYpPbI (MOZYJIB);
OCHOBBI MPOCKTHOI
nesirenbHOCTH; Du3nKa

WHocTpaHHBIi S3bIK;
HMudopmarmonnsie
TEXHOJIOTHH B
npodecCHOHANBHOM
nesitenbHOCTH; OCHOBBI
TPOEKTHOH NeATENbHOCTH;
CrennanbHbIe TJIaBbl
MarteMaThkn; Pu3nka;
dunocodpus

WHocTpanHbIi A3bIK (1715
MPOJIOJDKAIOIINX 00ydeHHe);
Merto1bl MaTEMaTHYECKON
(usuku; OCHOBBI IPOEKTHOU
JIeATeNbHOCTH;
CriennabHbIC IIIaBbl
MaTeMaTHKH

WHOCTpaHHBIIT A3BIK (1715
MPOAOJDKAIOIINX 00yUeHHe);
IpuknagHas MexaHuka

WHocTpaHHbIi A3bIK (1715
MPOJI0JDKAIOIINX 00yUeHue);
Du3HKa KOHACHCHPOBAHHOTO|

cocTosHus; PHU3HUecKHe

OCHOBBI MUKPO- 1
HAHOCHUCTEMHOH TEXHUKU

WHoCTpaHHBIH S3bIK (JUIS
MPOJIOIDKAIOIINX 00yUEHHE);
CucTeMbl HCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIUHHOE
o0yuenue

YK.2

OCHOBBI IPOEKTHO#

JICATCIbHOCTH

OCHOBBI MPOEKTHOIH
JIeATEbHOCTH

OCHOBBI IPOEKTHOH
JEeATeTbHOCTH

OCHOBBI IPOCKTHOI
JICSTEIIBHOCTH;
IIpaBoBeneHne

DKOHOMHKA U yNpPaBICHUE
HPOU3BOJICTBEHHBIMU
crcTeMaMu (MOJLyJIb)

YK.3

OCHOBBI IIPOEKTHOH

JACATCIIBHOCTHU

OCHOBBI JINYHOCTHOH 1
KOMMYHHKaTHBHON
KyJIbTYpPbI (MOZYIIB);
OCHOBBI POEKTHOIH
JICSITCIIBHOCTH

OCHOBBI IIPOEKTHOH
JeSITENIbHOCTH

OCHOBBI IIPOEKTHOI
JIeSTENBHOCTH

YK4

WHocTpaHHBIit A3bIK

(HavaIbHEI YPOBEHE)

MHocTpaHHBIH A3BIK;
OCHOBBI JINYHOCTHOIH 1
KOMMYHHUKAaTHBHOH
KyJIbTYPbI (MOJIyJIb)

WHocTpaHHEI A3BIK

WHocTpanHbIil A3bIK (1715
MPOOJDKAIOIINX 00yUeHHE)

MHocTpaHHbIN S3bIK (1715
MPOJIOJKAIONINX 00ydYeHue)

WHocTpanHsbIit 361K (1715
MPOIOJIKAIOIIHNX 00yUeHHE)

MHocTpaHHbIN SA3bIK (17151
NPOAOJDKAIOIINX 00y4eHHUE)

YK.5

HUcropus (ucropus Poceun,

BceoOmas HCTOPHST)

OCHOBBI JINYHOCTHOM U
KOMMYHHKaTHBHOI
KyJIbTYPbI (MOJTyJIb)

Dunocodus

YK.6

OCHOBBI POEKTHOM

OCHOBBI MPOEKTHOI

OCHOBBI POEKTHOIH

OCHOBBI MPOEKTHOI

JIeSATETBHOCTH JIeATEeTBHOCTH JIeATENbHOCTH JIeSITeIbHOCTH
VK.7 Dusnueckas KynbTypa v Ddusnyeckas KyJbTypa U
.
cropt (MOyIIb) cropt (Mozyt)
VK.8 besonacnocth
: JKU3HEIESATETLHOCTH

YK.9

OCHOBBI IIPOEKTHOH

OCHOBBI POEKTHOIH

OCHOBBI IPOEKTHOH

OCHOBBI MPOEKTHOI

DKOHOMHKA 1 YyHIpaBJICHUE
TIPOU3BOJICTBEHHBIMHU

NPaKTHKA: HAy4yHO-
HccreioBaTenbekas paboTa

JIEATENBHOCTH JIeATETbHOCTH JIeATENIbHOCTH
JCATCIBHOCTH CHCTEMaMH (MOJTYJIb)
YK.10 IpaBoBesenue
OIIK.1 Jluneiinas anreGpa; WmxenepHas 1 Dusuka; Xumus Merposnorus, Ipuknaguas mexanuka; | Pusnueckue OCHOPbl MHKpO-
M . KOMITbIOTEpHAs TpaduKa; CTaHAPTH3ALMA U TexHonorus KOMIOHEHTOB | M HAHOCHCTEMHOM TEXHHKH
ATCMATHUCCKUI aHAIMS; | \Maremarnueckuit anamms; cepTHUKAIHS; MHKpPO- ¥ HAHOCUCTEMHOM
Dusnka Dusuka; Xumus DneKTpoTeXHUKA TEXHUKH; YyeOHas
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(ToITyYeHHE TIEPBUYHBIX
YMEHHIl ¥ HABBIKOB HAYYHO-
HCCIIE0BATEILCKOI PabOThI)

OIIK.2

VueOHast npakTHKa:

O3HaKOMHUTEJIbHASA MPAKTHKA

TexHOJIOTrUsl KOMIIOHEHTOB
MHKPO- 1 HAHOCHCTEMHOMH
TEXHUKH; Y4eOHas
MPAKTUKA: HAYYHO-
HccleioBaTeNnbeKas pabora
(Toy4eHHe MePBUYHBIX
YMEHHi{ 1 HABBIKOB Hay4HO-
HCCIIEIOBATENILCKON pabOThI)

VyebHas NpaKkTHKa: HAYYHO-
HccneoBartenbekas paboTa

OIIK.3 Dusnka Dusnxa Dusuka (MOTydeHHE TIePBHUHBIX
YMEHHiT 1 HaBBIKOB HAay4HO-
HCCIIeI0BATENBCKOI paboThI)
HupopmaloHHbIe
WmxenepHas u VueOHas mpaKkTHKa: HAyYHO-
TEXHONIOTHH M OCHOBHI KOMITbIOTEpHas rpauka; HccIIeioBaTeNbeKas pabora
OIIK .4 [IPOrPAMMUPOBAHHUS; HWHpopMauroHHbIE (MosTyYeHHe MEPBUYHBIX
TEXHOJIOTHH ¥ OCHOBBI YMEHHIT M HABBIKOB HAYYHO-
VueOHast npakTHKa: .
MPOrPAMMHPOBAHHS HCCIIe0BATEIBCKOI PabOTHI)
O3HAKOMHTEIIbHASI IPAKTHKA,
YuebHas IpaKTHKa: HAYyqHO-
HCCIeA0BaTeNbCKas paboTa
VueOHast mpaKTHKA: 5 P
OIIK.5 (moJTy4eHHe IePBUYHBIX
03HAKOMHTEJIbHAS TIPAKTHKA YMEHHIA i HABBIKOB HAy4qHO-
HCCIIEI0BATEILCKOM PaboThI)
Mertponorus,
WmxenepHas u
OIIK.6 CTaHJApTH3ALUA U
KOMITbIOTEpHAs rpaduka
cepTHhUKALUS
VyebHas NpaKkTUKA: HAYYHO-
HccIeioBaTeNbeKas pabota
YueOHast mpaKTHKa: WmxenepHas 1 n P
OIIK.7 KOMIBIOTEpEAR TpadHKa (ToMTy4eHHe MEePBUYHBIX
03HAKOMHTEIbHAs TPAKTHKA| pHas Ip: YMEHHIT 1 HABBIKOB HAYYHO-
HCCJIEI0BATENILCKON paboThl)
IIK.1 Wudopmannonnsie KoMIoHEeHTbI 31IeKTPOHHOI KBaHTOBasi MexaHUKa 1 MHuKpOpoLEecCOpHbIE KBanroBas u onruyeckas Marepuainbl U METOBI
TEXHOJIOTHH B TeXHHKH; MeTo/Ib! CTaTUCTUYECKAs (U3HUKa; ycrpoiicTBa; OCHOBBI JIMEKTPOHHKA; HAHOTEXHOJIOTHi;
npodecCHOHANBHOM MaTeMaTH4eckoil pusuku; | MeToasl MaTeMaTHIECKOTo KOHCTPYHPOBAHUS H MartepuanoBeeHne Marepuaisl

JIeATeBHOCTH; MaTepHaib
3JIEKTPOHHOH T€XHHKH;
CrienuaabHbI€ TIaBbI
MaTreMaTHKU

C"eLI]/laJTBHLIC TJIaBblI
MaTEMaTHUKHA

MOJCITAPOBAHHUS;
IIpuknagHas MeXaHHKa;
CXxeMOTeXHHUKA

TEXHOJIOTHH IMPOU3BOJICTBA
3JIEKTPOHHBIX CPEICTB;
[IpousBoacTBeHHas
NPAKTUKA: NPAKTUKA 110
TMOJTYYEHU IO
npohecCHOHATBHBIX YMEHHUH
1 OMBITA MPO(ECCHOHATBHOM
JCATCIBHOCTH,
TeepaorenbHas
2JIeKTpoHKKa; Pu3nka
KOHACHCHPOBAHHOTO
cocrosuus; Pusnka

HAHOCTPYKTYPHPOBAHHBIX
MaTepuanon; MeToab!
aHaIM3a ¥ KOHTPOJIS
HAHOCTPYKTYPHPOBAHHBIX
MaTepHalioB U CUCTEM;
IIpom3BoacTBeHHAs
MPaKTHKA: HAyYHO-
HCCIe0BaTebCKas padoTa;
CucTeMbl HCKYCCTBEHHOTO
MHTEJUICKTa U MAIIMHHOE
obyuenne; CrienuanbHbIe
TJIABBI TBEPAOTEIbHOM

MI/IKPOCMCTSMHOﬁ TECXHHUKH,
MuxkpoaeKTpoMeXaHuKa;
OCHOBBI IPOCKTUPOBAHHS

9JIEKTPOHHON KOMIIOHEHTHOH
6a3b1; [IporpamMmmHubie
cpeacTsa
npodeccHOHaTbHO
JACATCIIBHOCTH,
IpousBoncTBeHHas
TIpaKTHKA: HAy1HO-
HccleioBaTeNbeKas paboTa;
IpousBoncTBeHHAs
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TIOJTYIIPOBOJHUKOB

DusnyecKkue OCHOBBI MHUKPO-

BJICKTPOHUKU Dusnka

TIOJIYIIPOBOIHUKOB, Dusnka

IIpaKTHUKa: NPEAAUIIIIOMHAA
TIpaKTHKA; DJIeMeHTBI U

IIK.2

Marepuaisl 31eKTPOHHON
TEXHUKH

KoMIOHEHTHI 31IEKTPOHHOM
TeXHUKH; MeTposorus,
CTaHJapTH3ALMA U
cepTuduKanus

CxeMOTeXHUKa

npodhecCHOHATIBHBIX YMEHUH
U OmbITa NpodhecCHOHATBHOH
JICSTEIIBHOCTH;
TeeprorenbHas
aneKTpoHnKa; dusnka
MOy NIPOBOJHUKOB; DU3nKo-

o TI0JIyIIPOBOAHHUKOBBIX
1 HAHOCHCTEMHOI TeXHUKU HpUGOPHI HAHOIIEKTPOHHKH
prOOpoB
OCHOBBI KOHCTPYHPOBAaHUA U KgantoBas u ontudeckas
TEXHOJIOTUH IIPOU3BOACTBA DJIEKTPOHUKA,
MaTepuam,l 1 METOIbI
JIEKTPOHHBIX CPEICTB; MarepuasnosezieHne o
IT OM3BOJICTBCHHAs HaHOCTPYKTYPHUPOBAHHBIX HAHOTCXHOJIOTHH,
P PYKTYPHP Marepuanbt
TIpaKTHKA: IIPaKTHKa 10 MaTepHaJioB; MCTOI[B] o
MHUKPOCUCTEMHOUN TEXHUKH]
TIOJTy4C€HHIO aHaJIn3a ¥ KOHTPOJI

HAHOCTPYKTYPHUPOBAHHBIX
MaTepHaoB H CUCTEM;
ITpousBoscTBEeHHAs
MPaKTHKA: HAyYHO-
HccIeI0BaTeNnbeKas paboTa;
Dusnka noxynpoBOAHUKOB;

MHUKpPO3IIEKTPOMEXaHNKA;
IpounsBonacTBeHHas
MPAaKTHKA: HAYy4YHO-

HccIenoBarenbekas padboTa;
IMponsBoacreeHHas
MPAKTUKA: NPEINILIOMHAs
MPaKTHKA; DIEMEHTHI U

IIK.3

KoMIOHEHTHI 31IEKTPOHHOI
TEXHUKH

CxemotexHuka; TexHOIOTHs
KOMIIOHEHTOB MHKPO- 1
HAHOCHCTEMHOM TEXHUKU

ycrpoiicta; OCHOBBI
KOHCTPYUPOBAHUS H
TEXHOJIOTHHU NPOU3BOJICTBA
3JIEKTPOHHBIX CPEJICTB;
TIpon3BoaCTBEHHAS
MPAKTHKA: PAKTUKA 110
TOJTy4EeHHIO
npoheCCHOHANBHBIX YMEHHI
1 OIBITA MPO(ECCHOHAIBHOM
JIeSITeIIbHOCTH;
TBepmorensHas
JneKTpoHnKa; dusnka
MOJIYIPOBOAHUKOB; DH3HKO-
XMMHYECKHE OCHOBBI
MPOLIECCOB MHKPO- K
HAHOTEXHOJIOTHU

XUMHYECKHE OCHOBBI Dusnka
pHOOPBI HAHOIIIEKTPOHHKH
MPOLIECCOB MUKPO- U TOJTYTIPOBOTHUKOBBIX
HAHOTEXHOJIOTHI prOOpoB
MukpomnporeccopHbie

KBanroBas u onruyeckas
AIIEKTPOHHKA;
TTpousBoacTBEHHAS
TpaKTHKA: Hay9YHO-
UccleoBarenbekas pabora;
CrienuaabHbIE TIaBbI
TBEPIOTEIBHOH
9NEKTpOoHHKH; Pu3KKa
TMOTYTIPOBOHUKOB; Dusnka
TIOJTYTIPOBOTHUKOBBIX
nprGopoB

MHKpPO3IEKTPOMEXaHHKA;
OCHOBBI IIPOCKTHPOBAHUS.
37IEKTPOHHOM KOMIIOHEHTHOI|
6a3b1; [IporpamMmmHubie
cpexacTBa
npodecCHOHANIBHOM
JICATEIIBHOCTH;
IpousBoacTBeHHAS
MpaKTHKa: Hay4HO-
HccleoBarenbeKas paboTa;
IIpousBoncTBeHHas
MPAKTHKA: MPESAANILIOMHAS
MPAKTUKa; DIEMEHTHI 1
NpUOOPBI HAHOAIIEKTPOHUKU

1K .4

Marepuaisl 31€KTPOHHOMN
TEXHUKH

KBaHTOBasi MeXaHHKa U
CTaTUCTHYCCKas (bmm(a;
Cxemotexuuka; Texnomorus
KOMIIOHEHTOB MUKpPO- U
HAHOCHCTEMHOM TEXHUKH

MukponponeccopHble
ycrpoiicTBa; OCHOBBI
KOHCTPYHUPOBaHUS U
TEXHOJIOTHHU NTPOU3BOJICTBA
9JIEKTPOHHBIX CPEICTB;
ITpon3BoaCTBEHHAS
MpaKTUKA: PAKTHKA [0
TOJTyYESHHIO
NPOQeCCHOHANBHBIX YMEHHUI
U OIbITA MPO(ECCHOHAIBHOM
JIeATENBHOCTH;
TeepmorensHas
aekTpoHuka; dusnka
MOJIyPOBOAHUKOB; DH3nKO-
XUMHYECKHE OCHOBBI

KBaHTOBast U onTHYECKast
JJIEKTPOHHKA;
MarepuanoseneHue
HAHOCTPYKTYPHUPOBAHHBIX
MarepHanos; MeTosisl
aHaIM3a ¥ KOHTPOJIS
HAHOCTPYKTYPHPOBAHHBIX
MaTepHalIoB H CUCTEM;
IpoussoacTBeHHast
NpPaKTHKA: HAy4YHO-
HCCIleIoBaTeIbCKast paboTa;
CrenpanbHbIe TJIaBbI
TBEPJIOTEILHON
anekTpoHuku; dusnka
TIOJTYTIPOBOTHUKOB; Ou3nka

TIPOIIECCOB MUKPO- U

Marepuainsl U METO/IBI
HAHOTEXHOJIOTHIi;
Marepuanbt
MHKPOCHCTEMHOM TEXHUKH;
MHKpPO3JIEKTPOMEXAHNKA;
OCHOBBI IIPOEKTUPOBAHUS
2JIEKTPOHHON KOMIIOHEHTHOU
6a3b1; [IporpamMmHbIe
cpescTBa
npodecCHOHABHOM
JIeTENBHOCTH;
IIpou3BoacTBEeHHAS
MpaKTUKa: Hay4YHO-
HCCIIeloBaTelNbCKast paboTa;
IpounsBonacTBeHHas

TI0JTYIIPOBOTHUKOBBIX

TIpAKTHKA: TIPEAUIIOMHAS
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HAHOTCXHOJIOTMH;
Dusryeckue OCHOBBI MHUKPO-
¥ HAHOCUCTEMHOW TEXHUKU

nprGopoB

TIPaKTHKA; DIIEMEHTBI K
HpUGOPBI HAHOIIEKTPOHUKH

HpOeKTHaﬂ JICATCIIbHOCTD,

HpOHSBOZlCTBeHHaX

IIpousBoacTBeHHAs
TIpoekTHas NEATEIBHOCTS; IPAKTHKA: HAy4YHO-
MPAKTHKA: IPAKTUKA 10
IpousBoacTBEHHAS HccIeoBaTeNnbekas paboTa;
IIK-5.B/HA [IpoeKTHAs AEATETBHOCTh THOTY4CHUIO
N MPAaKTUKA: HAY9HO- IpousBoacTBEHHAS
Hpo(hecCHOHANBHBIX yMEHHIT
.| uccnenosarensckas paboTa | mpakTHKA: MPEUIHIIOMHAS
1 ONBITA MPO(ECCHOHAIBHOM
HPaKTHKA
JIESITEITLHOCTH
ITpou3BoACTBEHHAS! TTpousBoaCTBEHHAS
MPAKTHKA: PAKTUKA 1O MPAaKTHKA: HAy4IHO-
DKOHOMHKA U yTPaBICHAE TTpousBoacTBEHHAS
Oy 4CHUIO nccea0BaTenbeKas paboTa;
IIK-6.B/IIK TIPOM3BO/ICTBEHHBIMH . TpaKTHKA: Hay9YHO-
npohecCHOHATIBHBIX YMEHUH IpousBoncTBeHHas
cucTeMamu (MOyJIb) .| nccnenosarensckas pabora
1 ONBITA MPO(ECCHOHAIBHOM MPAKTHKA: TIPEAAUTIIOMHAS
JICSITEITHOCTH MPAKTHKA
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4. CTPYKTYPA U COAEP)KAHUE OBPA3OBATEJBLHOMN ITPOI'PAMMBbBI
4.1. CTpykTypa 00pa3oBaTe/ibHOH NPOrpaMMbl
CtpykTypa o00pa3oBaTelbHOM TMporpaMmbl TmpuBeneHa B Tabmure 3.1.1, BkIOdYaer

00s13aTeNbHYI0 YacTh U YacTb, GOPMHUPYEMYIO YHaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUH.

Taomuua 4.1.1

Crpykrypa 00pa3oBaTeibHOH NPOrpaMMbl O0beM nporpamMmmel, 3.e.
biok 1 JwucrumnHb! (MOTyIn) 209
biok 2 ITpakTuku 25
biok 3 l'ocynapcTBeHHast UTOTOBasi aTTECTAIUA 6
O01beM 00pa3oBaTebHON MPOrpaMMbl 240

4.2. O6s13aTesbHASA YaCTh MPOrpaMMbl 0akajappuara
O6beM oOs3aTenbHON yacTH, 0e3 ydera o0beMa TrOCYJapCTBEHHOM HWTOroBOMH
aTTecTaluu coctaBisieT He MeHee 40% o01ero oobemMa nporpamMmmal.

4.3. KonrakrHasi padora
OOpa3oBarenbHasi JAEATEIBHOCTh 10 MPOrpaMMe MPOBOJAUTCS B (OpME KOHTAKTHOMN
palboThl 00yYAOLIUXCS C MEAarOrMYecKUMH pabOTHUKAMH.
MuHumanbHbli 00b€M KOHTAaKTHOM paOOThl MpU NMPOBENECHUM YYEOHBIX 3aHITHH IO
[IporpamMMme yCTaHOBIJIEH JOKanbHbIM akToM HI'TVY.

4.4. DeKTHBHBbIE TMCUUILIUHBI U PaKyIbTATUBBI

OOy4arommmMcsi  00eCTIeunBaeTCsl BO3MOXHOCTh OCBOCHHMSI JJICKTUBHBIX JUCIMILIAH
(Monynei) u ¢akyIbTaTUBHBIX JUCHUIUIMH B TOPSAJKE, YCTAHOBJICHHOM JIOKAJIbHBIM
HopMatuBHbIM akToM HI'TY.

N30pannple  oOydaromumcsi  DJIEKTUBHBIE  TUCHUIUIMHBI  (MOAYNH)  SIBISIOTCS
00s13aTeIbHBIMH JIJISI OCBOCHMUS.

N3bpannbie oOywaromuMcs (QakyIbTaTUBHBIC JUCHUIUIMHBI  (MOJYNH)  SIBJSIFOTCS
00s13aTeIbHBIMH JIJISI OCBOCHMUS.

4.5. XapaKkTepuCTHKA COAePKAHUS JUCITUIIHH
Conepxanue AMCUUIUIMH (MOJyJei), MPAaKTUK, MPEAyCMOTPEHHBIX YUYEOHBIM IUIAHOM,
omnpexaensieTcss TpeOOBaHUSAMU K pe3yjibTaTaM OCBOEHHUS O00pa30BaTEIbHOW IPOrpaMMbI
(xommnereHusAMHU). COOTBETCTBUE MEXKIY XapaKTEPUCTHUKAMHU AITAIOB OCBOCHHUS KOMIIETCHIMM
(MHIUMKaToOpaMu) M 3JEMEHTaMH 00pa30oBaTEIbHON NporpamMmbl (yueOHBIMU AMCUUILIMHAMU
(MomyJIAMHU) U IPAaKTUKAaMH) IIpUBEeHO B [IpuiioskeHuH.

[Ipn mnpoBeneHun y4eOHBIX 3aHATUH OOECIEUMBACTCS pAa3BUTHE Yy OOYyYarOMIMXCS
HaBBIKOB KOMAaHJIHOW pabOThl, MEXJIMYHOCTHOM KOMMYHUKAIIMH, TPUHATUS PEHICHUH,
JUJEPCKUX KAueCTB B COOTBETCTBUU C yHUBepcaibHbiMU KoMmrereHuusamu YK-1, YK-2, VK-3,
VYK-4. Ux ¢popMupoBaHue OCYIIECTBISIETCS HA MEXAUCIUIUIMHAPHON OCHOBE, BKJIIOUYAIONICH B
cebst MoaybHBIE Kypchl « OCHOBBI JINYHOCTHOW ¥ KOMMYHUKATUBHOM KyIbTyphl», «Ilcuxomorus
Y TEXHOJIOTUHU COIMATIBHOTO B3aUMOJICHCTBUS U JIP.
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4.6. IIpumensiemble 00pa3oBaTe/IbHbIC TEXHOJIOTHH

Hnst popmMupoBaHUs YHHUBEPCAITBHBIX, OOMIEMPOPECCHOHATBHBIX U TPO(ECCHOHATBHBIX
KOMIIETEHIIUH, IPeIyCMOTPEHHbIX OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMol, peanu3yroTcs
JIEKIMOHHBIE, TPAKTUYECKHUE 3aHATHS U Ta0OpaTOpHbIE paOOTHI.

IIpu opranuzanuu  00pa3oBaTENbHOTO  Ipolecca MPUMEHSAIOTCS  aKTUBHBIE U
WHTEPaKTHBHBIC (POPMBI TPOBEACHNUS 3aHATHHA.

KonkperHble BUIbI 00pa30BaTeNbHBIX TEXHOJOTHH ONpesieieHbl B pabo4yux Mporpammax
JVCITUTUTIH.

Y4eOHBIM IJIAHOM TPeIyCMOTPEHAa CaMOCTOSATENbHAs paboTa CTYICHTOB, KOTOpas
o0ecrieueHa HEOOXOIMMBIMH METOJUYECKHMMH MaTepualaMy, pa3MEUICHHBIMU B AJIEKTPOHHOMN
nHpOpMalMOHHO-00pa3oBarenbHoi cpene HI'TY.

4.7. llpakTn4eckasi NOAr0TOBKA 00y4al0UIUXCs
[TpakTryeckas MOAroTOBKa 00yYaroIMXCsl OpraHW30BaHa:

—  IIyTeM IPOBEACHUS MPAKTUYECKUX 3aHATHH, IPAKTUKYMOB, J1a00paTOPHBIX padoT,
IpeIyCMaTPUBAIOUINX YydacTHe OOyYarolIMXCsi B BBINOJIHEHUU OTAEIBHBIX
JIEMEHTOB PaboT, CBSI3aHHBIX ¢ Oyaymiedl npodeccuoHalbHOW AesATEeIbHOCTHIO,
o JTUCIUTUTMHAM, dbopMupyronmmM obmenpodeccruoHaNbHBIE u
npogeccuoHanbHble KOMIETEHIUH Y 00y4atoLXCs;

— TpH  TPOBEACHUU  TPAKTUK,  IMPEAYCMOTPEHHBIX  Y4E€OHBIM  IJIAHOM
oOpa3zoBaTenbHOM nporpammsl [1o1ynpoBOAHUKOBBIE MUKPO- U HAHOCUCTEMBI 10
HanpasiaeHuto noArotrosku 28.03.01 HaHOTEeXHOJIOrMM M MHUKPOCHCTEMHAas
TEXHHUKA.

4.8. Opranusanms NPaKkKTUK
Jis mocTHKEHHS TUTAaHUPYEMBIX Pe3yJbTaTOB OCBOCHHSI 00pa30BaTeIbHOW MPOTPaMMBbI
MPEAYCMaTPUBAIOTCS CIETYIOINE MPAKTUKH:

- VYuyeOHas: YueOHasi mpakTHKa: HaydYHO-HCCIEAOBaTeNbcKas paboTa (MOoIydeHHe MEepBHYHBIX
YMEHHUI 1 HaBBIKOB Hay4HO-HCCIIEA0BATENBCKON paboThI) ,

- YyebOHag: YueOHas IpaKTHKA: 03HAKOMHUTEIbHAS TPAKTHKA ,

- IIpousBoxactBenHas: [Ipou3BocTBeHHAs IPAKTUKA: HAYYHO-HCCIIEA0BaTeIbcKas padoTa ,

- IlpousBoxactBenHas:  [Ipou3BoACTBEHHass ~ MpakTHUKa:  MPAaKTHKA [0  TMOJYYEHHUIO
npoQecCHOHANBHBIX YMEHHUH U ONbITa IPO(eCCHOHAIBHOM NeSITEeNbHOCTH ,

- HpOI/ISBOIICTBeHHaﬂl HpOI/I3BOJICTBeHHaSI NpaKTHKa: MIPEAAUIITIOMHAA IMPAKTHKaA ,

Tunbl, BUAbI, cCI0cO0bI U (POPMBI MPOBETEHUS MPAKTHK
Tabmmia 4.7.1

Buasbl 4 THIIBI IPAKTHKH Cnoco0s1 ®opma

TpOBe/IeHUsI NPOBe/IeHUsI

MPAKTHKHA MPAKTHKHA

1 | YuebHas mpakTHKa: HaydHO-HCClenoBaTenbckas pabora | CranuoHapHas JCKpeTHas

(momydeHue TEpPBUYHBIX YMEHHH UM HAaBBIKOB HAy4yHO-
HCCIEIOBATEILCKON paboThI)

2 | VaeOHas mpakTHKa: 03HAKOMHUTENIbHAS MTPAKTHKA CranmonapHas JIUCKpETHASI

3 | [Ipou3BonCTBEHHAsT TPAaKTHKA: Hay4HO-UCCIenoBarenbekas | CTannoHapHas JTUCKpETHAS
pabora

4 | [Ipou3BoACTBEHHAs TPAKTHKA: TpPaKTHKa 10 monydeHuto | CranuoHapHas HEIIpepBIBHAS
npoeCCHOHATBHBIX YMEHHH M OIbITa MPOGECCUOHATBHOMN
JICATEIbHOCTH

5 | Tlpou3BoaCcTBEHHAsI MPAKTHKA: OPEIMIUIOMHASI TPAKTHKA Craunonaphas HenpepbIBHAs
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Tumnsl ¥ BUABI MPAKTUK, a TaK)KE MECTa UX MPOBEJCHHS COOTBETCTBYIOT 00IacTh(sM),
chepe(am), Tury(am) 3ama4, 3apadaM 1 oobektam [1]1, ykazanueim B Tabm. 2.1.1.

B Buzme uckitodeHHs MpPaKTUKa MOXKET MPOBOAMUTHCA B CTPYKTYPHBIX MOJAPa3IeICHUSX
HI'TY.

Bribop MecT mpoxXokIeHUs MPAaKTHK IS JUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pPOBbsl TPOU3BOAUTCA C YYETOM COCTOSIHHSI 370POBbsI OOydaromuxcsi M TpeOoBaHHWM IO
JOCTYITHOCTH.

4.9. Bocintanue 00y4anumuxcs
Bocnuranue oOydaromuxcsi Npd OCBOCHHMM HMH 00pa3oBaTEeNbHOM MPOrpaMMBbl
o0pazoBaTenbHON mporpaMMsl [101yIpOBOHUKOBBIE MUKPO- M HAHOCUCTEMBI IO HAIPABJICHUIO
noarotoBkn 28.03.01 HaHoTexXHONOTMM W MHKpPOCUCTEMHAs TEXHHMKA OCYIIECTBISIETCS B
COOTBETCTBMM ¢ yTBepxkaeHHoW B HI'TY paGoueil mporpamMmoil BOCHHUTaHUS, KaJleHIAPHBIM
IUTAHOM BOCTIMTATENbHON pabOThl U MHBIMH Y4€OHO-METOINYECKUMU MaTepUaaMu.

5. YCJOBUSA PEAJIU3AIIMA OBPA3SOBATEJBLHOM ITPOI'PAMMBI

5.1. Oo0mecucreMHble TPEOOBAHMS K peaiM3alliy NPOrpaMmbl

HI'TY Ha 3aKOHHOM OCHOBAaHHU PACHOJaraeT MaTepUaIbHO-TEXHUUYECKUM 00eCTIedeHUEM
o0pa3oBaTeNbHOM JESITENbHOCTH (TOMEIICHUAMU H 000pYJOBAaHHEM), COOTBETCTBYIOLIUM
JEWCTBYIOIUM IPOTUBOMNOKAPHBIM MIPABUIAM U HOpMaM M 00eCTIeYHBAIOLIUM MPOBEICHHE BCEX
BUJIOB  JUCHMIUIMHAPHON U MEXIUCHUIUIMHAPHOM  MOATOTOBKH, JUIsl  pealu3aluu
00pa3zoBaTeIbHON MPOTrPaMMBbl B COOTBETCTBHH € Y4EOHBIM ITIAHOM.

Kaxnprit  oOydwaromuiics B TEUEHHWE BCEro TMepuoja OOydeHuss oOecredeH
UHIMBUAYAIbHBIM  HEOTPAaHMUYEHHBIM  JIOCTYIOM K  3JIEKTPOHHOH  MH(OPMALMOHHO-
o0OpazoBaTenbHO# cpesie u3 000 TOYKH, B KOTOPOM MMeeTCs JOCTyN K cetn «MHTepHeT», Kak
Ha teppuropun HI'TY, tak m BHe ee. YcnoBus A (PyHKIMOHUPOBAHMSA BIIEKTPOHHOMH
MH(pOPMaLlMOHHO-00pa30BaTEIbHON Cpeibl CO3JJaHbl, B TOM YHCIIE, C UCIIOJIb30BAHUEM PECYPCOB
MHBIX OPTaHU3ALNH.

DneKTpoHHas nH(pOpMaInOHHO-00pa3oBaTeIbHAS cpena HI'TY (http://
www.nstu.ru/sveden/eos) cootBeTcTBYeT TpeboBanusm Paznena IV ®I'OC BO.

5.2. MartepnaibHO-TeXHHYEeCKOe W y4eOHO-MeToAu4YecKoe  olecnedeHue
NporpamMmbl
OO0pa3oBarenbHasi MpPorpaMMa peanu3yeTcss B Y4eOHBIX ayTUTOPHUSIX JUIS MPOBEICHUS
y4eOHBIX 3aHSATHH, OCHAIEHHBIX OOOPY/IOBAaHHEM W TEXHMUYECKHUMH CPEJICTBAMH OOY4YEHUS,
COCTaB KOTOPBIX OIpEAeTsSeTCs B pad0ounX MporpaMMax JTUCIUILUIAH (MOTyIIei).

[Tomemenust s caMOCTOSITENHPHOM PabOThl OOYYAIOMIMXCS OCHAIIEHBI KOMITHIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUs K ceTH «VHTepHeT» M obecrmeueHHeM JOoCTyma B
ANIEKTPOHHYI0 HH(pOpManmoHHO-o0pa3oBaTenbHy0 cpexy HITY. Jlomyckaercs 3ameHa
000pyI0BaHUS €r0 BUPTYAIbHBIMH aHAJIOTaMH.

HI'TY oOecmeueH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOIO M CBOOOIHO
pacmpoCTpaHsIeMOro MPOrpaMMHOTO OOECTIeUeHHs], B TOM YHCIIE OTEUeCTBEHHOTO MPOU3BOJICTBA
(coctaB ompenensercas B paboyux TmporpamMmax JIUCHUIUIMH (MOIYJIeH) ¥ TOJJICKUT
OOHOBJICHHUIO MTPU HEOOXOAUMOCTH).

Jlnst ucronb30BaHUsS B 00pa30BaTEILHOM IPOIECCEe MEYaTHBIX HM3JaHUN buOmmoTedHsbIi
(OHJI YKOMITJIEKTOBAaH MEYaTHBIMU M3IaHUSMU U3 pacueTa He MeHee 0,25 sk3eMIuisipa Kakaoro
W3 W3JIaHWM, YKa3aHHBIX B pabo4YMX mporpamMmax JUCIUIUTHH (MOAyJeH), MPaKkTHUK, HAa OJHOTO
00yJaroIerocsi U3 4ucia JUI, OJHOBPEMEHHO OCBAaHWBAIOIINX COOTBETCTBYIOIIYIO TUCIHILTUHY
(MOITyJTh), TPOXO/ISIIIIUX COOTBETCTBYIOIIYIO TIPAKTHKY.

OOyuarommmMcs obecriedeH AOCTyN (yIaJeHHBIM JOCTYI), B TOM 4YHCJIE B Cllydae
MPUMEHEHUs DJIEKTPOHHOTO OOYyUYeHHWs, TUCTAHIIMOHHBIX O0Opa30BATENbHBIX TEXHOJIOTHH, K
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COBPEMEHHBIM MpodeccHoHaIbHBIM 0a3aM JTaHHBIX M MH(QOPMALMOHHBIM CIIPABOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OIpejaessieTcss B pabouyux MporpaMMax AMCHUIUIMH (MOAyJeil) u
oOHOBIIsIeTCS (TIPU HEOOXOAMMOCTH).

OOyuaromuecs 13 yucia uHBaIMAOB U yui ¢ OB3 obecrnieueHbl Me4aTHBIMH M (WJIH)
AJIEKTPOHHBIMH 00pa30BaTENbHBIMU pecypcaMu B (OpMax, aJlaiTUPOBAHHBIX K OTrpaHUYEHUSIM
UX 3/10POBbSL.

5.3. Kaaposble yci10Bus peajiM3alui NPpOrpamMmmbl

Peanuzanus mporpammbl OakanaBpuara oOecriedeHa IeJarorHuecKuMu pabOTHUKAMHU
HI'TY, a taxxe nuuaMu, NpUBIEKa€MbIMU K peajnu3alliy POTPaMMBI HA UHBIX YCIIOBHSIX.

Kpamudukanms  negarorndeckux  paOOTHUKOB — OTBEYAET  KBAJTU(HUKAIIMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBaJIM(PHUKAIMOHHBIX CIPABOYHHKAX U (MJIU) MpodheccHOoHATbHBIX
CTaHapTax (Mpu HATNYKH).

He wmenee 70 mpoIeHTOB YHCIECHHOCTH Tiefarormdeckux pabortaukoB HITY,
YYacTBYIOIIMX B pealu3alMy IporpaMMbl, U Jul, npusiekaeMblx HI'TY k peanusanuu
MIPOrpaMMbl Ha MHBIX YCIOBUSAX (MCXOMS U3 KOJIWYECTBA 3aMEIaeMbIX CTaBOK, IPUBEIEHHOTO K
LIEJIOUUCIICHHBIM 3HAUEHUSIM), BeyT HAYYHYIO, Y4eOHO-METOANYECKYIO U (MJIH) MPAKTHYECKYIO
paboTy, COOTBETCTBYIOIIYIO MPOGUITIO MTPETIOIaBaeMOM TUCIUTIITUHBI (MOTYJIS).

He wMenHee 5 mpoueHTOB YHCIEHHOCTH mefaroruueckux pabotnuko HITY,
Y4acTBYIOUIMX B peaju3aldd IporpamMmbl, W Jul, npusiekaeMbix HITY k peannsanum
IIPOTpaMMBbl Ha MHBIX YCIOBHAX (MCXOJ M3 KOJIMYECTBA 3aMEIaeMbIX CTaBOK, IPUBEICHHOTO K
LEIOYHUCIICHHBIM 3HAYEHUSIM), SBIIAIOTCA PYKOBOIAUTENSMH U (MJIU) paOOTHUKAMU HHBIX
OpraHu3aluii, OCYLIECTBISIOIIMMHU TPYAOBYIO NEATEIbHOCTh B TMpodeccHoHanbHOM cdepe,
COOTBETCTBYIOIIEH NPOPECCHOHANBHON JEATEIbHOCTH, K KOTOPOH TOTOBATCS BBITYCKHUKH
(umeroT cTax paboThl B JaHHO npodeccroHanbHOU cdepe He MeHee 3 JieT).

He menee 60 mpomeHTOB YHMCIEHHOCTH Tmemarorudeckux padboraukoB HI'TY wu mwmm,
NpUBJIEKaeMbIX K oOpa3oBarenbHO aedrenbHocTd B HI'TY Ha MHBIX ycnmoBuAX (MCXons W3
KOJIMYECTBA 3aMEIIaeMbIX CTAaBOK, MPHUBEIEHHOTO K LEJIOYUCIEHHBIM 3HAYEHUSIM), UMEIOT
YUEHYIO CTENEHb (B TOM YHUCIIE YUYEHYIO CTENEHb, MOJYyYEHHYI0 B MHOCTPAHHOM TOCYIapCTBE U
npu3HaBaemyo B Poccuiickoit ®eneparnuu) u (W) ydeHoe 3BaHHE (B TOM YHCIIE Y4YEHOE
3BaHMeE, IOJyYEHHOE B NHOCTPAHHOM I'OCyAapCTBE U Npu3HaBaeMoe B Pocculickoit denepanun).

5.4. ®uHaHCOBBIE YCIAOBHSA peaju3aluy MPOrpaMMbl
@duHaHCOBOE  OOecreyeHue  pealnu3allud  IOporpaMMbl  OakanaBpuara  JOJDKHO
OCYLIECTBIIATHCS B 00BbEME HE HIKE 3HAYeHHMH 0a30BBIX HOPMATHBOB 3aTpaT Ha OKa3aHHE
rOCy/IapCTBEHHBIX YCIIYT MO peaju3aluu 00pa30BaTeIbHBIX MMPOrPaMM BbICILIEr0 0Opa30BaHUS -
nporpaMM OakanaBpuaTa W 3HAUYEHUH KOPPEKTUPYIOHMMX KO03(pduiumeHToB K 06a30BBIM

HOpMaTHBaM 3aTpart, onpeaensieMblx MunoopHayku Poccun.

6. OIIEHKA KAYECTBA OBPA3OBATEJBHOM JEATEJIBHOCTHU U
IHOAI'OTOBKHA OBYYAIOIIIUXCA

6.1 KauvecTBO 00pa3oBaTe/ibHOI 1eATEJbHOCTH U MOATOTOBKH 00YYAKIIMXCS
KauecTtBo 00pa3oBaTenbHON NEATENBHOCTH U MOATOTOBKH 00YyYaromMXcs MO Mporpamme
OTMpeeNsieTCs] B paMKax:
— CHUCTEMBI BHYTPEHHEHN OLICHKH;
— CHCTCMBbI BHeIHHeI\/’I OILICHKMU.

6.2 Cucrema BHYTPpeHHell OLIEHKH Ka4ecTBa
Cucrema BHyTpEHHEH OIEHKH KayecTBa BKIIIOYAET B ceOs:
— PEeryJISIpHYI0 BHYTPCHHIOIO OIICHKY KauyecTBa OOpa30BaTEIbHOU JCATCILHOCTH U
MOJATOTOBKU 0O0ydYaroIMXcsl Mo MporpamMMme OakajnaBpuara ¢ MpHUBJICYEHHEM paboTojaarenei u
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(umu) uX OOBEAMHEHMH, WHBIX IOPUAMYECKHX M (MIM) (QU3HMUECKUX JIML, BKIOYas
negarornyeckux padotHukos HI'TVY;

— ©XKEroJJHOE aHKETHpPOBAHHWE OOY4YalOUIMXCS C 1eJIbl0 OLIEHUBAHMUS  YCIOBHH,
COoZlepKaHUs, OPTaHM3ALMM M KadyecTBa 0Opa30BaTEIbHOrO Ipoliecca B LIEIOM U OTAEIBbHBIX
JUCLUUIUIMH (MOJyJie) M IMPaKTUK, Pe3yJbTaTbl KOTOPOTO PAacCMAaTpPHBAIOTCS Ha 3acedaHusX
BBINTyCKaromei kadeapsl, Yuenoro Cosera ¢axyiabTeTa U SBISIOTCS OAHAM M3 OCHOBAHUH JUIS
BHeceHuss u3MeHeHuil B OIIOIl B pamkax ee eXerogHoro OOHOBJEHHS C yY€TOM pa3BUTHS
HAyKH, KyJbTYpbl, 5KOHOMUKH, TEXHUKH, TEXHOJIOTMH U COLIMATIBHON chephl.

6.3 Cucrema BHelIHel OLIEHKH KayecTBa

CucreMa BHEIIHEHN OLIEHKH Ka4eCTBa BKIIOYAET B CeOs:

- TOCYAAapCTBEHHYIO  aKKpeAWTaluio  oOpa3oBaTelnbHOM  mporpamMmbel  28.03.01
HaHoTeXHONIOrMM M MHKPOCHCTEMHas] TEXHHKa, HAMPaBIE€HHOCTh (NMpoduib): IlomymnpoBOAHUKOBBIE
MHKPO- ¥ HAHOCHCTEMBI C LI€TIBI0 MOATBEPKACHUS COOTBETCTBHUS 00pa30BATEIBHON JESATEIILHOCTH
o nporpamme TpedoBanusiM GI'OC BO ¢ yuetom cootBercTBytromei [10OIT;

7. OCOBEHHOCTH PEAJIU3ALIMYA OBPA3OBATEJIBHOM MPOTPAMMBI
JUIA THBAJIMIOB M JIAL[ C OTPAHUYEHHBIMA BO3MOKHOCTSIMUA
3/I0POBbSI

[Ipy Hanmuuuu B KOHTHHTEHTE OOYYAOIIMXCSA TO O0O0pa30BaTEIbHONW MpoTrpaMMe
WHBAJIUJOB M JMI C OTFPAaHUYCHHBIMM BO3MOXKHOCTSAMH 3710poBbsi (nmaizee — OB3)
oOpazoBarenbHas MPOrpaMMa aJIaTHPYETCS ¢ YIETOM OCOOBIX 00pa30BaTEIBHBIX MOTPEOHOCTEH
o0ydaromuxcs.

[Tpu 0OyuyeHHH MO MHAMBHUAyAIbHOMY y4eOHOMY IIaHy MHBanuaoB u jaui ¢ OB3 cpok
MoNTydeHus: 00pa30BaHUS MOXKET OBITh YBEIHYEH IO MX 3asBIICHUIO HE Oojee ueM Ha 1 roj mo
CpPaBHEHHUIO CO CPOKOM TIOJIYYCHHS OOpa30BaHUs, YCTAHOBJICHHBIM JUISI COOTBETCTBYIOIICH
¢bopmbl 00yUeHHSI.

O6beMm mporpaMMbl OakalaBpuaTa 3a OJUH Y4eOHBIM rox mnpu OOydeHHH IO
WHAWBUAYAIbHOMY IJIaHy BHE 3aBUCUMOCTU OT (pOpMBI OOyUeHUSI HE MOXKET COCTaBIATH Oojee
70 3.e.

HI'TY mpenocrapnsier uHBanmugam u nunam ¢ OB3 (o ux 3asiBI€HHI0) BO3MOXKHOCTb
oOydeHus: 1o mporpaMMe OakajlaBpuaTa, YYHTHIBAIOIICH OCOOCHHOCTH HMX TMCHUXO(PU3MUECKOTO
pa3BUTHsI, WHIUBUAYaJIbHBIX BO3MOXKHOCTEH U, MPU HEOOXOIUMOCTH, OOecTeunBaroeit
KOPPEKIINIO HAPYIIICHUH Pa3BUTHS U COITUATBHYIO aIaNTAINI0 YKA3aHHBIX JIHII.

[Ipu ucnonszoBanuu (HOpPMBI UHKIFO3UBHOTO OOYUEHHUSI COCTABISECTCS WHIWBUIYyaTbHAS
porpamMma COTpOBOXKACHHUS 00pa30BaTeIbHOM JACSITEIIBHOCTH CTY/ICHTA.

NuauBuayajibHasi NPOrpaMMa COMPOBOXKACHHUS 00pa3oBaTENbHOW AESITETbHOCTU
CTYJICHTa MOET BKJIIOUATh

- COINPOBOXACHHE JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUH TPSIMBIM U OOpaTHBIM
MEPEBOIOM Ha PYCCKHUH KECTOBBIN S3BIK (JIJIs1 CTYICHTOB C HAPYIICHUSMH CIIyXa);

- TOCEIICHUE IPYNIOBBIX U UHAUBUAYAIBHBIX 3aHATUN C TICUXOJIOTOM;

- OpraHU3aIMOHHO-TIEJATOTHYECKOE, ICHXOJIOTO-TIeIarOTHYECKoe, TNPO(HIaKTHIECCKH-
03/I0POBUTEIHHOE, COIMATBHOE COMTPOBOXKACHHUS y4eOHOTO Mpoliecca.

OOyuarommecst U3 yncia uHBaIuA0B U il ¢ OB3 gomkHBI 00ecriedeHbl MeYaTHBIMU U
(unu) DNEKTPOHHBIMU  O0pa3oBaTeNbHBIMU pecypcamMu B (opmax, aJanTHPOBAHHBIX K
OTPAaHUYCHHSIM UX 370POBBS.

Jlna ueBamuaoB U qun ¢ OB3 ycraHOBIIEH OCOOBIM MOPAJOK OCBOEHUS IJUCLMILINH
(Monmynel) mo (U3MUECKOM KyJbType M CHOPTY C YYETOM COCTOSIHUS HX 3/10pOBbs, B
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COOTBETCTBHH C ycTaHOBIeHHBIM B HI'TVY Ilopsakom mpoBeaeHuss 1 00bEMOM TMOJATOTOBKH IO
(hU3UYECKON KyIbType IO porpaMmaM OaxkaiaBpuara U MporpaMMamM CIIeUaIuTeTa Mpyu OYHO-
3204HON W 3a049HOM (hopmax OOydHEeHHs, MPH COYETAHUM PA3TUYHBIX (GopM OOydeHHUs, MpH
ocsoennu OIl maBammmamu u JIOB3.
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MNPUJIOKEHUE

CooTBeTcTBHE MEXKITY UHAUKATOPAMHU T0CTH/KCHUSA KOMHeTeHHHﬁ H 3JIEMEHTaMu
o0pa3oBaTeIbHOM NPOrpaMmbl (Y4eOHBIMH JUCHUILNIMHAMH (MOLY/ISIMH) M IPAKTHKAMH)

Kon
KOMIIETEHII
5071

Wnnukatop

Jlucyunaunol (Modynu) obszamenvHol vacmu

HUctopus (ucropusi Poccuu, BceoO1asi ucTopus)

YK-5 VYK-5.1. 3HaeT OCHOBHBIE KaTeTOpHU (HHIOCOPHH, 3aKOHBI HCTOPHYECKOTO PA3BUTHS, OCHOBBI
MEXKYIbTypHOH KOMMYHUKALUU.

VYK-5 YK-5.3. ImeeT nmpakTHYecKnil ONBIT aHann3a GUIOCOPCKUX U HCTOPUIECKUX (PAKTOB, OIBIT OLIEHKH
SIBJICHUM KYJIBTYDBIL.

MartemaTH4YeCKHil aHAJIN3

OIIK-1 OIIK-1.1. Brageer MaTeMaTHYeCKUM amlIIapaToM I ONMCaHUS, aHAJIH3a, TEOPETUIECCKOTO U

OKCTICPUMEHTAIIBHOT'O UCCIIEAOBAHUA U MOJICITITUPOBAHU L (1)1/131/1%01(1/1); U XUMHUYCCKUX CUCTEM,
SIBJICHHH U IIpoHeCCOB, MCIIOJIBL30BAHUSA B O6y‘[eHI/II/I u HpO(l)CCCHOHELHLHOﬁ JACATCIbHOCTHU

JIuneiinas anredpa

OIIK-1 OIIK-1.1. Brageer MaTeMaTH4YeCKUM ammapaToM Il OITMCAHMS, aHAIN3a, TEOPETHIECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICIOBAHMUS U MOJICIMPOBAHUS (PU3NYECKUX U XUMHYECKUX CHCTEM,
SIBIICHUH U ITPOIIECCOB, NCIIOIB30BAHMS B 00YUCHHUH M TPO(ECCHOHATLHON AEATETbHOCTH

PDusuka

YK-1 VYK-1.2. YMeeT COOTHOCHTB Pa3HOPO/IHBIE SIBIICHHS 1 CHCTEMaTH3UPOBATh X B paMKax M30paHHbBIX
BUJIOB ITPO)eCCHOHATBHON JICSITENEHOCTH.

OIIK-1 OIIK-1.2. Vicnonb3yer ¢pu3ndecKue 3aKOHbI U IPUHIIMITBL B CBOCH NMPOQecCHOHATBHON
JIESITETIbHOCTH.

OIIK-3 OIIK-3.1. CocraBmiseTr OT4ETH IO Y4eOHO-UCCIIENOBATEIBCKOM eI TEIFHOCTH, BKITFOUAs aHAJIH3

OKCIICPUMEHTAJIBHBIX PE3YJIBTATOB, COTOCTABJICHUA UX C UI3BECCTHHIMHU aHAJIOraMu

NudpopmanuoHHbIe TEXHOJIOTHH H OCHOBBI POrPaMMHUPOBAHHSA

YK-1 YK-1.1. 3naer npuHImnIe coopa, 0T00pa U 0000IIcHNsT HHPOPMAITUH.

YK-1 VK-1.3. imeeT npakTUYECKHil OMBIT paboThl ¢ HHPOPMAIIMOHHBIMHA HCTOYHUKAMU,
MH(OPMAIMOHHBIMU TEXHOJIOTUSIMH, OIBIT HAYYHOTO IMOKUCKA, CO3/]aHMUs] HAYYHBIX TEKCTOB

OIIK-4 OIIK-4.1. 3naeT npuHIMIIBI paOOTHI COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUH 1 IPOrpaMMHBIX
CPEZICTB, B TOM YHCIIC OT€YECTBEHHOTO MTPOU3BOICTBA

OIIK-4 OIIK-4.2. YMeeT npuMeHsTh COBpeMEHHbIE NH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH U

MPOrpaMMHBIE CPEJICTBA IS PEIICHHUS 3a/1au MPOPeCCHOHATBHOM AEATETBHOCTH C COOII0IEHHEM
HOPM MH(GOPMAIIMOHHOM 0e30MaCHOCTH

OcHOBBI l'lpOBKTHOﬁ NEeATCILHOCTH

YK-1 YK-1.1. 3naer npunImnsl cbopa, ordéopa n 06001meHns HHHOPMALHIH.

VK-2 YK-2.2. YMeer onpenessiTe KpyT 3a1a4d B paMKax M30paHHBIX BUJIOB PO eCcCHOHATILHOM
JIeSITENIbHOCTH, IUTaHUPOBATh COOCTBEHHYIO IESTEINBHOCTh UCXOS N3 MMEIOIUXCS PECYPCOB;
COOTHOCHTB TJIaBHOE M BTOPOCTENEHHOE, pellaTh IIOCTABICHHBIE 33/1a41 B PaMKaxX U30paHHBIX BHJIOB
podecCHOHATBHON NeSITETbHOCTH.

YK-3 VK-3.1. 3HaeT pa3nyHbie TPUEMbI H CITOCOOBI COIMATTM3AIUY JINTHOCTH U COITUATEHOTO
B3aNMOJIEUCTBHS.

YK-3 YK-3.2. YMeeT CTpouTh OTHOIICHHS C OKPYKAIOIIMMH JIFOJIbMH, C KOJIJIETAMH.

YK-3 VYK-3.3. IMeeT npakTHYECKHUil ONBIT Y4acThsi B KOMaHAHOW paboTe, B COIMANbHBIX IIPOCKTAX,
pacripeie/IeHusi pojiei B yCIOBUSAX KOMAaHIHOIO B3aUMOJEHCTBUSL.

YK-6 YK-6.1. 3HaeT OCHOBHBIC TPUHIIUITEI CAMOBOCIIMTAHUS U CaMO00pa3oBaHus, MPOPECCHOHATHHOTO U
JIMYHOCTHOT'O Pa3BUTHs], HCXO/IS M3 3TANIOB KAPHEPHOTO pOCTa M TpeOOBAaHUH PHIHKA TPYA.

YK-6 YK-6.2. YMeer rmuiaHupoBaTh CBoe pabodee BpeMst M BpeMs JUIsl CaMOPa3BUTHSL, (OPMYIHPOBATh
eI TUYHOCTHOTO U MPO(ECCHOHATIBHOTO PA3BUTHS M yCIOBHS UX TOCTHKCHUS, UCXOIS U3
TEHJCHLUH pa3BUTHS 00J1aCTH TPOPECCHOHANBEHOMN JIESITENbHOCTH, HHANBHU LY aIbHO-IMYHOCTHBIX
0coOeHHOCTEN.

YK-9 YK-9.2. [IpumeHsier MeToIbl IMYHOTO SKOHOMHYECKOTO U (PMHAHCOBOTO TUIAHUPOBAHUS IS

JIOCTHKEHUSI TeKYIIUX U JOJTOCPOYHBIX (PMHAHCOBBIX LEJIeH, HCIIONb3yeT (PHHAHCOBBIC
WHCTPYMEHTEHI [UTS yYIIPaBIICHHS JTMYHBIMU (PHUHAHCAMH (JIMIHBIM OFOJKETOM), KOHTPOIUPYET

c0oOCTBEHHBIC YKOHOMHYECKHE U (PMHAHCOBBIE PUCKH

HNHocTpaHHbIii A3BIK

YK-1

YK-1.1. 3naer npuHImnsl cbopa, oréopa u 06001meHHs HHHOPMALHIH.
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YK-4

VYK-4.1. 3naet nureparypHyto GopMy U QyHKIIMOHAIBHBIE CTUIA TOCYJapCTBEHHOTO (PyCCKOTO)
SI3BIKA, OCHOBBI YCTHOM W TUChbMEHHONW KOMMYHHKAIIMH Ha TOCYIAPCTBEHHOM (PYCCKOM)
MHOCTPaHHOM(BIX) SI3bIKE(aX).

YK-4 VYK-4.2. YMeeT BBIpaXaTb CBOM MBICIIH Ha TOCYTAPCTBEHHOM (PYCCKOM) M MHOCTPAHHOM(BIX) SI3BIKAX
B JIEJIOBOM OOILICHUH.
YK-4 YK-4.3. Meet npakTHYECKHUil ONBIT COCTaBJICHNSI TEKCTOB Ha T'OCYJapCTBEHHOM (PYCCKOM) U

MHOCTPAaHHOM(BIX) SI3bIKAX, OTIBIT MEPEBOJIA TEKCTOB ¢ MHOCTPAHHOTO(BIX) sI3bIKA(0B) Ha
TOCYJapCTBEHHBIN (PyCCKUI), OTIBIT TOBOPEHHSI HA TOCYIaPCTBEHHOM (PYCCKOM) M HHOCTPAaHHOM(BIX)
SI3BIKAX.

HNHxeHepHasi U KOMNIbIOTEPHaA rpaduka

OIlIK-1 OIIK-1.1. Braneer MaTeMaTH4ecKuM amnmapaToM JUisl OIUCAHMS, aHAIN3a, TEOPETUIECKOTO U
9KCIIEPUMEHTAIIBHOTO UCCIIE0BaHNS M MOAEINPOBAHUS (PU3NYECKUX U XUMHYECKUX CHCTEM,
SIBJICHUI U ITPOLIECCOB, UCIIOJIb30BaHMS B 00YUSHUH U NPOGECCHOHAILHOM AEATEIbHOCTH

OIIK-1 OIIK-1.5. Mcronp3yeT npUKIagHbIe IPOTPaMMBI U CPEICTBA AaBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHMS P PELICHNH MHKCHEPHBIX 33/1a4

OIIK-4 OI1K-4.1. 3naet npuHOHUIE pabOTH COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHHA U IIPOTPaMMHBIX
CPEICTB, B TOM UHCJIE OTEUECTBEHHOI0 IPOU3BOJCTBA

OIIK-6 OIIK-6.1. Vcnonp3yeT TEXHUYECKYIO M CIIPaBOYHYIO JINTEPATYPY, HOPMaTHBHBIE IOKYMEHTHI ITpH
BBINOJIHEHHH HUCCIIEIOBATEIbCKON paboTHI B 006J1aCTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOMN TEXHUKU

OIIK-7 OIIK-7.2. cnonk3yeT NpUKIagHbIe IPOTPaMMBI U CPEICTBA AaBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHMS P PELICHNH MHKCHEPHBIX 33/1a4

Xumust

OIlIK-1 OIIK-1.1. Braneer MmaTeMaTH4ecKuM amnmapaToM JUisl OIUCAHMS, aHAIN3a, TEOPETUIECKOTO U
9KCIIEPUMEHTAIIBHOTO UCCIIE0BaHNS K MOAEINPOBAHUS (PU3NYECKUX U XUMHYECKUX CHCTEM,
SIBJICHUH U ITPOLIECCOB, UCIIOJIb30BaHHS B 00yUSHUH U NPOGECCHOHATILHOM AESTEIbHOCTH

OIIK-1 OIIK-1.3. Mcnonp3yer 3KcrepUMEHTaIbHbIE METOBI ONpe/eeHUs (PU3NKO-XUMUIECKUX CBOMCTB
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB

Dunocodus

YK-1 YK-1.1. 3naer npuHImne cobopa, 0T00pa U 0000IIcHNsT HHPOPMAITUH.

VK-1 VYK-1.2. YMeeT COOTHOCHTB Pa3HOPO/IHBIE SIBIICHHS  CHCTEMAaTH3UPOBATh X B paMKaxX M30paHHbBIX
BHOB IPOeCCHOHATBHON AEATEIbHOCTH.

YK-5 YK-5.1. 3HaeT OCHOBHBIE KaTeropuu GHIOCOGHH, 3aKOHBI HCTOPHUECKOTO PA3BUTHS, OCHOBBI
MEKKYJIbTYPHOH KOMMYHHUKAIINH.

YK-5 YK-5.3. iMeeT npakTHUECKUI OIBIT aHAIH3a QIIIOCOPCKUX U HCTOPHUECKUX (PAKTOB, OIBIT OICHKH
SIBJICHUH KYJIBTYPBIL

DJIEKTPOTeXHUKA

OIIK-1 OIIK-1.1. Brageer MaTeMaTH4YeCKUM ammmapaToM Uil OITMCAHMS, aHAIN32, TEOPETHIECKOTO 1
AKCTIEPUMEHTAIILHOTO UCCIICIOBAHMUS U MOJICIIMPOBAHUS (PU3NYECKUX M XUMHYECKUX CHCTEM,
SIBIICHUH U ITPOIIECCOB, NCTIOJIB30BAHMS B 00YUCHUH U TPO(ECCHOHATLHON AEATETbHOCTH

OIIK-1 OIIK-1.2. cmonme3yeT (pu3ndeckne 3aKOHBI U IPUHIIHITEI B CBOSH PO EeCCHOHATBHOM
JIESITETIbHOCTH.

OIIK-1 OIIK-1.4. IIpoBoauT U3MepeHNE OCHOBHBIX AIEKTPUYECKUX BEIMUUH, ONpeeNseT napaMeTphl U

XapAKTEPUCTUK NICKTPUUYECKUX U HJIEKTPOHHBIX YCTPOUCTB

be3onacHOCTD KU3HeAESATEIbHOCTH

VK-8 VYK-8.1. 3HaeT 0CHOBBI O€30IIaCHOCTH KU3HEACATEIBHOCTH, IMEET MPEJICTaBICHUE O CII0co0ax
co3JaHus OE30IacCHBIX YCIOBHH, 00ECIICUMBAIONINX yCTONYMBOE pa3BUTHE OOIIECTBA B
npodecCHOHAILHON U MOBCEIHEBHOM JIESITENBHOCTH M COXPAaHEHUE MPUPOIHON Cpepbl.

VK-8 YK-8.2. YMeeT npuMeHsATh B IPOPECCHOHATBHON U MOBCETHECBHOMN JEATEIBHOCTH METOIbI 3AIIUTHI
OT OTIaCHOCTEH, B TOM YHCJIE TIPH YTPO3€ M BOSHUKHOBEHUH YPE3BBIYAHBIX CUTYAIH U BOCHHBIX
KOH(JIMKTOB, U cI0cO0bI o0ecneyeHus: 0e30NacHbIX YCIOBHN )KU3HEEITEIbHOCTH.

VK-8 YK-8.3. BnageeT HaBbIKaMH OKa3aHUsI IEPBOY ITOMOIIM MOCTPAAABIINM.

MeTtpoJiorusi, cTaHaapTU3anus u ceprudukanms

OIIK-1 OIIK-1.4. IIpoBoauT U3MEpEHNE OCHOBHBIX AIEKTPUYECKUX BEIHMUUH, ONpe/ieNseT mapaMeTphl U
XapaKTEpUCTUK WIEKTPUUECKUX U WIEKTPOHHBIX YCTPOICTB

OIIK-6 OIIK-6.1. Mcronp3yeT TEXHUUECKYIO U CIPaBOYHYIO JINTEPATYyPy, HOPMATHBHBIE JOKYMEHTHI IPH
BBINTOJIHEHHH HCCIIEIOBATEIHCKON paboTHI B 006J1aCTH HAHOTEXHOJIOTHI M MUKPOCHCTEMHOMN TEXHUKU

OIIK-6 OIIK-6.2. CocTaBiseT OTYETHI 10 3KCIIEPUMEHTAIIBHBIM H TEOPETUUYECKUM HCCIEOBAHUM,
PaKTHYECKON AESTEIHbHOCTH B COOTBETCTBHH C yCTAaHABINBACMBIMHU TPEOOBAHUSIMH

IK-2 I1K-2.1. 3HaeT OCHOBHBIC METOUKH SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI CUHTE3a U aHaIi3a
MaTepHaJIOB U KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

IIpaBoBeneHne
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YK-2

VYK-2.1. 3HaeT He00OXOANMBIE IS OCYIIECTBICHHUS MPO(ECCHOHATEHON AEATEIIEHOCTH ITPABOBBIC
HOPMBIL.

YK-10 YK-10.1. 3HaeT o Bpene KOPPYNIIMOHHBIX MIPOSIBICHUI IS IMYHOCTH, OOIECTBA M TOCYIapCTBa;
pOCCHICKHE aHTHKOPPYIIMOHHBIE MOJIUTHKY M 3aKOHOJATENILCTBO; 00 OTBETCTBEHHOCTH 3a
KOPPYIIHMOHHBIE IPABOHAPYLICHUS

YK-10 YK-10.2. YMmeer BHIOMpaTh KOPPEKTHYIO MO IIPAaBOMEPHOr'0 MOBEICHHS B TOTEHIIMAILHO
KOPPYIIIMOHHBIX CUTYaIMIX

TexHo0JIOTHS KOMIIOHEHTOB MMKPO- U HAHOCHCTEMHOMH TeXHUKH

OIIK-1 OIIK-1.3. Vcnonp3yeT 3KcIepUMEHTAIbHBIE METOABI ONIpeeIeHUs (PU3NKO-XUMUIECKUX CBOMCTB
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB

OIIK-2 OIIK-2.2. PaccunThIBaeT JIUTEIHHOCTD BHIMIOTHEHNUS TEXHOJIOTHUECKUX OTEpaluii ¢
HCIOJIb30BaHUEM HOPMATUBHBIX CIIPABOYHUKOB

IK-3 [TK-3.2. YMeeT MpoBOAUTH OIIECHOYHBIC PACYETHI XapaKTEPUCTUK KOMITOHEHTOB HAaHO- U
MHKPOCHCTEMHOHN TEXHUKU

T1IK-4 [1K-4.3. Bnazgeer HaBbIKaMH OLICHKHM BIMSIHUSI Pa3JIMYHbIX BO3AEMCTBUI HA apaMeTphbl

HAaHOCTPYKTYPHBIX MaTEPHAIOB

Hpmcnam[aﬂ MEXaHUKa

VK-1 VYK-1.2. YMeeT COOTHOCHTB Pa3HOPO/IHBIC SIBIICHHS 1 CHCTEMaTH3HPOBATh MX B paMKaxX M30paHHbBIX
BHJOB PO eCCHOHATEHON ACATEIbHOCTH.

OIIK-1 OIIK-1.1. Brageer MaTeMaTH4YeCKUM ammmapaToM Il OITMCAHMS, aHAIN32, TEOPETHIECKOTO 1
SKCIICPUMEHTAIBHOTO UCCIICAOBAHMS U MOACTHPOBAHUS (PU3UICCKUX U XUMHIECKUX CHCTEM,
SIBIICHUI U TIPOIIECCOB, HCIOIH30BAHUS B 00YICHUH U IPOPECCHOHANEHON AeITENTHHOCTH

TIK-1 ITK-1.1. 3HaeT pu3HyYeCKHEe U MATEMATUICCKUC 3aKOHBI M MOJICITH (PH3MUCCKUX MPOIIECCOB, JICKAIITIX

B OCHOBC IIPHUHIMXIIOB ﬂeﬁCTBHH 00BEKTOB HAHOTEXHOJIOTHU U MHKpOCI/ICTeMHOﬁ TCXHHUKH

Pduzuka KOHACHCUPOBAHHOT0 COCTOSHMUSA

YK-1 VK-1.2. YMeeT cOOTHOCHTD Pa3HOPOIHEIC SIBIICHUS U CHCTEMAaTU3UPOBATh X B paMKax U30paHHBIX
BUJIOB ITPO()eCCHOHATBHON JICSITENEHOCTH.

VK-1 YK-1.3. meeT mpakTHyecKknii OnbIT paboThl ¢ HHOPMAIMOHHBIMA UCTOYHUKAMH,
MH(OPMAIMOHHBIMU TEXHOJIOTUSIMH, OMBIT HAYYHOTO ITOKCKA, CO3/]aHMUs] HAYYHBIX TEKCTOB

TIK-1 ITK-1.1. 3HaeT Qu3HYECKHE U MATEMATUICCKUAC 3aKOHBI I MOJICITH (PH3MUCCKUX MPOIIECCOB, JICKAIITIX
B OCHOBE ITPUHINIOB e CTBUSI 00bEKTOB HAHOTEXHOIOTHH M MUKPOCUCTEMHOM TEXHUKHU

Du3nyecKkne 0CHOBbI MHKPO- H HAHOCHCTEMHOIl TeXHUKH

YK-1 YK-1.1. 3naer npuHImns! cbopa, oréopa n 06001meHns HHOOPMAIHIH.

OIIK-1 OIIK-1.2. cnonb3yeT ¢pu3ndecKne 3aKOHbI U IPUHIIMITB B CBOEH NMPOQecCHOHATBHON
JICSITETIbHOCTH.

[K-1 I1K-1.3. Brageer MaTeMaTHYECKHM anapaToM ¥ METOAAMHU KOMITBIOTEPHBIX TEXHOJIOTHH IS
MOJICTTMPOBaHUS OOBEKTOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHON TEXHUKH

1TK-4 ITK-4.1. 3HaeT NpuHIUIBI TPOSKTHPOBAHMSI OCHOBHBIX ITAPAMETPOB HAHOCTPYKTYPHBIX MaTepHaIOB

OCHOBBI JIHYHOCTHOM H KOMMYHUKATHBHOH KYJIbTYpbl (MoayJb): KyJabTypa Hay4HOIl U 1eJI0BON pedn

VK-1

YK-1.3. meeT mpakTiyeckuii OnbIT paboThl ¢ HHOPMAIIMOHHBIMA UCTOYHUKAMH,
nH(OPMALMOHHBIMU TEXHOJIOTHUSIMH, OIBIT HAYYHOTO ITOUCKA, CO3/JaHMUs] HAYYHBIX TEKCTOB

VK-4

YK-4.1. 3naer nuteparyphyo hopmy U GYHKIMOHAIBHBIE CTHIIM T'OCYIAPCTBEHHOTO (PyCCKOI0)
S3bIKa, OCHOBBI YCTHOH ¥ MICbMEHHON KOMMYHHKAIN HA TOCYIapCTBEHHOM (PyCCKOM)
MHOCTPaHHOM(BIX) SI3bIKE(aX).

VK-4

VK-4.2. YMeeT BrIpakaTh CBOM MBICIIHA Ha TOCYTAPCTBCHHOM (PYCCKOM) H MHOCTPAHHOM(BIX) SI3BIKAX
B JIEJIOBOM OOIIEHUU.

YK-4

VYK-4.3. ImeeT npaKkTHUECKHUI OIBIT COCTABIEHUS TEKCTOB HAa TOCYAAPCTBEHHOM (PYCCKOM) U
MHOCTPAaHHOM(BIX) SI3bIKAaX, OTIBIT MEPEBOJIA TEKCTOB C MHOCTPAHHOTO(BIX) sI3bIKA(0B) Ha
TOCyIapCTBEHHBIH (PYCCKHIA), OIBIT TOBOPEHUS Ha TOCYAAPCTBEHHOM (PyCCKOM) M HHOCTPAHHOM(BIX)
SI3bIKAX.

YK-5

VYK-5.2. YMeeT BecTH KOMMYHHKAIIUIO C MIPEICTABUTEIISIMU HHBIX HAIMOHAIBHOCTEH 1 KOH(eccHii ¢
COOJIFOJTICHHEM ITUICCKAX M MEKKYJIBTYPHBIX HOPM.

OCHOBBI JJUYHOCTHONH H KOMMYHHUKATHBHOH KYJIbTYpsbI (MoayJib): KyJbTypa H JUYHOCTH

YK-3 VK-3.1. 3HaeT pa3Iu4HbIC IPUEMbI M CITOCOOBI CONUANTN3AIUHI JTHYHOCTH U COIUATLHOTO
B3aUMOJIEUCTBHSI.

YK-5 YK-5.1. 3HaeT OCHOBHBIE KaTeTropuu (GHIOCOPHH, 3aKOHBI HCTOPHYECKOTO PA3BUTHS, OCHOBBI
MEKKYJIbTYpHOH KOMMYHHKAIIHH.

YK-5 YK-5.2. YMeeT BecTH KOMMYHHKAIHIO C TIPEJCTAaBUTEIISIMHA HHBIX HAIIHOHAIBHOCTEH M KOH(peccHii ¢
cO0JTI0ICHHEM STHYECKUX M MEXKKYJIbTYPHBIX HOPM.

YK-5 YK-5.3. meet npakTH4YecKuii ombIT aHan3a GUIocopckux u HCTOPUUECKUX (PAKTOB, OMBIT OLECHKH

SIBIICHUNA KYJIBTYPBHL.
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Jlucyunaunvl (MoOdyau) uacmu, popmupyemoil y4acmuuxamu 0opazosamenbHblx OMHOUWEHUL

MartepuaJjsl

3J'leKTp0HH0]7] TEXHUKH

MK-1

IIK-1.1. 3Haer (bHBPI‘IGCKI/IC U MaTCMAaTHYCCKHEC 3aKOHBI U MOACIIN (1)I/I3I/I‘ICCKI/IX IpoHeCCOB, JICKAIIUX
B OCHOBC IIPUHIMXIIOB ﬂeﬁCTBHH 00BEKTOB HAHOTEXHOJIOTHU U MPIKpOCI/ICTCMHOﬁ TCXHHUKH

[K-2 I1K-2.1. 3HaeT OCHOBHBIC METOIUKH SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI CHUHTE3a U aHaJIh3a
MaTepHaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

[IK-4 [1K-4.2. YMeeT npoBOANUTE OIEHOYHBIE PACYETHI OCHOBHBIX TApaMEeTPOB HAHOCTPYKTYPHBIX
MaTepuagoB Pa3IUIHOro ()YHKIIMOHAIBHOTO HA3HAYCHUS

T1IK-4 [1K-4.3. Bnaneer HaBbIKaMH OLICHKHM BIMSIHHSI Pa3JIMYHbIX BO3ACHCTBUI Ha apaMeTphbl

HAHOCTPYKTYPHBIX MaTepHaIOB

NudopmanuoHHbIe TEXHOJOITHH B IPO(QeCCHOHATBHOMN AeATEIbHOCTH

YK-1 YK-1.1. 3naer npuHImne cOopa, 0TO0pa U 00001IcHNsT HHOOPMAITUH.

TIK-1 [IK-1.2. YMeeT pemaTh 3a1a4d, HCIIOIB30BATh MATEMaTHYECKIH anmapar W 9UCICHHBIC METOTBI
KOMITBIOTEPHOT'0 MOJICTTUPOBAHUSI 00hEKTOB HAHOTEXHOJIOTHH U MUKPOCHUCTEMHON TEXHUKH

TIK-1 [IK-1.3. Brageer MaTeMaTU4YeCKUM anmnapaToM U METOJaMH KOMITbIOTEPHBIX TEXHOJIOTUI AJIs

MOJACINPOBAHUA 00BEKTOB HAHOTEXHOJOTHUH U MPIKpOCI/ICTCMHOﬁ TCXHHUKH

Cneuna.m,m,le rJIaBbl MATECMaTHKHN

YK-1

YK-1.1. 3naer npuHLmnel cbopa, ordopa u 06001IeHHs HHHOPMALHH.

IK-1

[IK-1.3. Brageer MaTeMaTH4YeCKUM annapaToM U METOJAMH KOMIIbIOTEPHBIX TEXHOJIOTUN AJIs
MOJICTTUPOBaHUSI 00BEKTOB HAHOTEXHOJIOTHH U MUKPOCHCTEMHON TEXHHUKH

MeToanl MaT

eMaTH4YecKOoil (PU3NKH

YK-1

YK-1.1. 3naer npuHImnIe coopa, 0T00pa U 0000IIcHNsT HHPOPMAITUH.

YK-1 VK-1.3. imeeT npakTUIECKHil OMBIT paboThl ¢ HHPOPMAIIMOHHBIMA HCTOYHUKAMU,
HHGOPMAIIMOHHBIMU TEXHOJIOTHUSMH, ONBIT HAYYHOI'O TIOMCKA, CO3IAHHsI HAYYHBIX TSKCTOB
TIK-1 IIK-1.1. 3HaeT pusznyeckre U MaTeMaTHICCKUE 3aKOHBI U MOJETH (PU3HUYECKHX TIPOLIECCOB, JISKAIITHX

B OCHOBC IIPUHIIMIIOB ﬂeﬁCTBHﬂ 00BEKTOB HAHOTEXHOJIOTHH U MHKPOCHCTCMHOﬁ TCXHHUKHU

KoMmmnoHneHTBI 3JIeKTp0HHOI7[ TEXHUKHU

TIK-1 ITK-1.1. 3HaeT pu3HYECKHE U MATEMATUICCKUC 3aKOHBI M MOJICITH (PH3MUCCKUX MPOIIECCOB, JICKAIITIX
B OCHOBE ITPUHINIOB e CTBUSI 00bEKTOB HAHOTEXHOIOTUH M MUKPOCUCTEMHOM TEXHUKU

TIK-2 [TK-2.1. 3HaeT OCHOBHBIC METOIUKH SKCIIEPHUMEHTAIBHBIX HCCISIOBAHUHN CHHTE3a U aHAIN3a
MaTepuaioB ¥ KOMIIOHEHTOB HAaHO- M MUKPOCHCTEMHOH TEXHUKH

IK-3 I1K-3.1. 3HaeT NpUHIUITEI KOHCTPYHUPOBAHUS OTIEIBHBIX OJIOKOB KOMIIOHEHTOB HAaHO- U
MUKPOCHCTEMHOHN TEXHUKHU

I1K-3 I1K-3.2. YMeeT npoBOAUTE OIIEHOYHBIE PACUETHI XapaKTEPUCTUK KOMIIOHEHTOB HAaHO- U
MHUKPOCHUCTEMHOH TEXHUKHU

CxeMOTeXHHMKA

TIK-1 [IK-1.2. YMeer pemiate 3aa4, UCMOIb30BaTh MATEMAaTUUECKHUI anmapaT U YUCIEHHbIE METOJIbI
KOMITBIOTEPHOT'O MOJICINPOBaHHUs 00bEKTOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM TeXHUKH

IK-2 [1IK-2.2. YMeeT miaHupoBaTh U MPOBOAUTH UCCIIEIOBAHUS TI0 CHHTE3Y U aHAIU3Y MaTepUajIoB U
KOMIIOHEHTOB HaHO- ¥ MUKPOCHCTEMHON TEXHUKH

[K-3 [1K-3.1. 3HaeT MpUHIUITEI KOHCTPYUPOBAHUS OTIENBHBIX 0J0KOB KOMIIOHEHTOB HAHO- U
MHUKpPOCHUCTEMHOH TEXHUKHU

IK-3 I1K-3.3. Brageet HaBbIKaMU MOATOTOBKH MIPHHIUNHATIBHBIX JIEKTPUUYECKUX CXEM

K-4 I1K-4.1. 3HaeT NpUHIUNBI IPOESKTUPOBAHMS OCHOBHBIX IapaMETPOB HAHOCTPYKTYPHBIX MaTEpUAIIOB

KBaHTOoBasi MEXaHHKA U CTATHCTHYECKAS (]msmca

TIK-1 ITK-1.1. 3HaeT Qu3nyYecKre U MATEMATHIECKUAEC 3aKOHBI K MOJICITH (PU3MUYCSCKUX MPOILIECCOB, JICKAIIHX
B OCHOBE ITPUHIIMIIOB JACHCTBHsI 00hEKTOB HAHOTEXHOJIOTHH M MUKPOCUCTEMHON TEXHUKH

TIK-1 [IK-1.2. YMeeT pemaTh 3a1a4d, HCIIOIB30BATh MATEMaTHYESCKIH anmapar U 9UCICHHBIC METOTBI
KOMITBIOTEPHOT'O MOJICTTHPOBAHUS] 00bEKTOB HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKHU

IK-4 I1K-4.2. YMeeT npoBOAUTE OLICHOYHBIE PACYETHI OCHOBHBIX apaMETPOB HAHOCTPYKTYPHBIX

MaTEepPHAJIOB PA3IMYHOTO (QYHKIIMOHAIHHOIO HA3HAYCHHUS

MeToabl MaT

CMATHYCCKOI0 MOACJIUPOBAHUSA

IK-1

IIK-1.1. 3HaeT pus3nyecKkre U MaTeMaTHICCKHE 3aKOHBI 1 MOJEITH (PH3MUCCKUX MPOLECCOB, JICKAIITIX
B OCHOBE ITPUHIIMIIOB JACHCTBHsI 00hEKTOB HAHOTEXHOJIOTHH M MUKPOCUCTEMHON TEXHUKH

TIK-1 [IK-1.2. YMeer pemiats 3ajja4u, UCMOIb30BaTh MATEMAaTUUECKUI anmapaT U YUCIEHHbIE METO b
KOMITBIOTEPHOT'O MOJICTTHPOBAHUS 00bEKTOB HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKHU
TIK-1 ITK-1.3. Brageer MaTeMaTHYECKUM ammapaToM U METOJaMH KOMITbIOTEPHBIX TEXHOJIOTUN IS

MOOCINPOBAHUA 00BEKTOB HAHOTEXHOJIOTHH U MHKpOCHCTeMHOﬁ TCXHUKH

MuxkponpolueccopHble YCTPOHCTBA

IK-1

| ITK-1.3. BnageeT MaTeMaTHYECKHUM anmapaToM U METOAAMHU KOMITbIOTEPHBIX TEXHOJIOTUN JJIs
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MOACIIUPOBAHUA 00BEKTOB HAHOTCXHOJIOTUH U MI/IKpOCI/ICTCMHOP'I TCXHHUKHU

IK-3 I1K-3.1. 3HaeT mpUHIUITBEI KOHCTPYUPOBAHUS OTIEIBHBIX 0JOKOB KOMIIOHEHTOB HAHO- U
MHKPOCHCTEMHON TEXHHUKH

TIK-3 [1K-3.3. Bnazgeer HaBbIKaMH MOATOTOBKY NPUHIMIIHAIBHBIX 3JIEKTPHUYECKHX CXEM

I1K-4 I1K-4.1. 3HaeT NpUHIUIEI IPOESKTUPOBAHMS OCHOBHBIX IIapaMETPOB HAHOCTPYKTYPHBIX MaTEpHUAJIOB

TBepI[OTeJII)Haﬂ IJTEKTPOHUKA

TIK-1 IIK-1.1. 3HaeT pu3nyeckre U MaTeMaTHIECKHE 3aKOHBI U MOJIENTH (PH3MUECKIX MPOIIECCOB, JIEKAIITIX
B OCHOBE ITPUHIIMIIOB JACHCTBHsI 00hEKTOB HAHOTEXHOJIOTHH M MUKPOCUCTEMHON TEXHUKH

IIK-2 [TK-2.1. 3HaeT OCHOBHBIE METOUKU HKCIIEPUMEHTAIbHBIX UCCIEIOBAHUIN CUHTE3a U aHAIN3a
MaTepHUaJOoB U KOMIOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN TEXHUKU

I1K-3 I1K-3.3. Biageet HaBbIKaMH MOATOTOBKH IIPUHITUIHATIBHBIX JICKTPUUYECKUX CXEM

[1K-4 [1K-4.2. YMeeT npoBOAUTH OIICHOYHBIE PACYETHI OCHOBHBIX TapaMETPOB HAHOCTPYKTYPHBIX

MaTEepPHAaJIOB PA3IMIHOTO (PYHKIIMOHATHFHOTO HA3HAYCHHUS

Du3zuka NoJynpoBOJHUKOB

TIK-1 IIK-1.1. 3HaeT pu3HyYeCKHEe U MATEMATUICCKUAC 3aKOHBI I MOJICITH (PH3MUCCKUX MPOIIECCOB, JICKAITIX
B OCHOBE ITPUHIIMIOB JICHCTBUSI 00hEKTOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM TEXHUKH

[K-2 I1K-2.1. 3HaeT OCHOBHBIC METOIUKH SKCIIEPUMEHTAIBHBIX UCCICIOBAHNI CHHTE3a U aHaJIH3a
MaTepHaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHUKHU

[IK-3 [IK-3.2. YMmeeT npoBOAUTH OLIEHOYHBIE PACYETHI XaPAKTEPUCTUK KOMIIOHEHTOB HAaHO- U
MHUKPOCHCTEMHOH TEXHUKU

IK-4 I1K-4.2. YMeeT NpoOBOAUTE OLICHOYHBIE PACYETHl OCHOBHBIX apaMETPOB HAHOCTPYKTYPHBIX
MaTepuaioB Pa3IMYHOro (PYHKIIMOHAIFHOTO Ha3HAYCHUS

[K-4 I1K-4.3. Biageet HaBBIKaM¥ OIICHKH BIIMSIHUS PA3IHUHBIX BO3ACHCTBHIM Ha MMapaMeTphl

HaHOCTPYKTYPHbBIX MaTepHaJIOB

DU3NKO-XUMHYECKHE OCHOBBI nmpoueccoB MUKpPO- M HAHOTEXHOJIOTUHU

T1IK-2 [1K-2.3. Brageetr HaBBIKaMHU BBIOOPA ONITUMAIBHBIX METOIOB IPOBEICHHS UCCIICTOBAHHNA
MaTepHaJIOB U KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

I1K-3 I1K-3.1. 3HaeT NpUHIUIIEI KOHCTPYUPOBAHUS OTIEIBHBIX OJIOKOB KOMIIOHEHTOB HaHO- U
MHKPOCHCTEMHOHN TEXHUKU

[IK-4 [1K-4.1. 3HaeT NpUHIUIEI IPOESKTHPOBAHMS OCHOBHBIX IIApaMETPOB HAHOCTPYKTYPHBIX MaTEpHAJIOB

MeToapl aHAIM32 U KOHTPOJISI HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB H CHCTEM

TIK-1 IIK-1.1. 3HaeT pusznyeckre U MaTeMaTHICCKUE 3aKOHBI X MOJETH (PU3HUYECKUX ITPOLIECCOB, JISKAIITHX
B OCHOBE ITPHUHITUIIOB JICHCTBYsI 00BCKTOB HAHOTEXHOJIOTMU M MUKPOCHCTEMHON TEXHHUKH

IK-2 I1K-2.1. 3HaeT OCHOBHBIC METOUKH SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN CUHTE3a U aHaIi3a
MaTepHUaJOB M KOMIIOHEHTOB HAaHO- 1 MUKPOCUCTEMHOHN TEXHUKHU

IK-4 [1K-4.2. YMeeT npoBOANTE OIICHOYHBIE PACYETHI OCHOBHBIX ApaMETPOB HAHOCTPYKTYPHBIX
MaTEepHaJIOB PA3IMYHOTO (QYHKIIMOHATHFHOTO HA3HAYCHUS

T1IK-4 [1K-4.3. Bnazgeer HaBbIKaMH OLIEHKHM BIMSIHUSI Pa3JIMYHbIX BO3AEMCTBUI HA apaMeTphbl
HaHOCTPYKTYPHBIX MaTepHaJIOB

MarepuajoBeeHre HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB

[K-1 IIK-1.1. 3HaeT pu3nyeckre U MaTeMaTHIECKHE 3aKOHBI U MOJENH (PU3MIECKIX MPOIECCOB, JIEKAIITIX
B OCHOBE IPUHIIMIIOB ACHCTBHsI 00hEKTOB HAHOTEXHOJIOTHH M MUKPOCUCTEMHON TEXHUKHU

IIK-2 [IK-2.1. 3HaeT 0OCHOBHBIE METOUKH SKCIIEPUMEHTAIbHBIX UCCIEIOBAHUIN CUHTE3a U aHAIN3a
MaTepHaJiOB 1 KOMIIOHEHTOB HAHO- U MHKPOCHCTEMHOM TEXHUKHU

TIK-2 I1K-2.3. Biageet HaBbIKaMU BBIOOPA ONTUMAIBHBIX METOOB IPOBEICHHS UCCIICIOBAHUN
MaTepHUaJoB U KOMIOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN TEXHUKHU

[IK-4 [1K-4.2. YMeeT npoBOAXUTE OIEHOYHBIE PACYETHI OCHOBHBIX TApaMEeTPOB HAHOCTPYKTYPHBIX

MaTEepHaJIOB Pa3IMYHOrO (PYHKIIMOHAIHHOTO HA3HAYCHHUS

PDu3uKa M0JIyNPOBOAHHKOBBIX NIPHUOOPOB

MK-1 ITK-1.1. 3naer ¢pu3nyeckne 1 MaTeMaTHIECKHE 3aKOHBI M MOJIENN (DU3MUCCKHX MTPOIIECCOB, JIEKAIINX
B OCHOBE ITPUHIIMIOB JIeHCTBUsI 00hEKTOB HAHOTEXHOJIOTUH U MUKPOCHCTEMHOM TEXHUKU

TIK-2 I1K-2.3. Biageet HaBbIKaMU BBIOOPA ONTUMAIBHBIX METOOB IPOBEICHHS UCCIICIOBAHUN
MaTepuagoB ¥ KOMIIOHEHTOB HaHO- M MUKPOCHCTEMHON TEXHUKHU

[K-3 [1K-3.2. YMeeT npoBOAXTE OIIEHOYHBIE PACUETHI XaPAKTEPHUCTUK KOMIIOHEHTOB HAaHO- H
MUKPOCHCTEMHON TEXHUKH

IK-4 I1K-4.2. YMeeT NpoBOAUTH OLIEHOYHBIE PACYETHI OCHOBHBIX apaMETPOB HAHOCTPYKTYPHBIX

MaTEepPHAJIOB PA3IMYHOT0 (QYHKIIMOHAIHHOTO HA3HAYCHHUS

KBanroBasi m onTHuyeckasi IJTCKTPOHUKA

IK-1

IIK-1.1. 3HaeT pu3nyeckre U MaTeMaTHIECKHE 3aKOHBI 1 MOJIENTH (PH3MUECKIX MPOIIECCOB, JIEKAIITIX
B OCHOBE ITPHHIIMIIOB JACHCTBHsI 00BEKTOB HAHOTEXHOJIOIMH M MUKPOCHCTEMHON TEXHHUKH
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I1K-2

[TK-2.3. Baaneer HaBbIKaMH BHIOOpA ONTUMAIBHBIX METOJIOB TPOBEACHHSI UCCIICTOBAHUI
MaTCpHaAJIOB U KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ TEXHUKN

IK-3 I1K-3.2. YMeeT nIpoBOANUTH OLIEHOYHBIE PACUYETHI XaPAKTEPUCTUK KOMIIOHEHTOB HAHO- U
MHUKPOCHCTEMHOH TEXHUKU
T1IK-4 [1K-4.3. Bnaneer HaBbIKaMH OIEHKU BIUSHUS Pa3UYHBIX BO3JEHCTBHI Ha apaMeTphbl

HAaHOCTPYKTYPHBIX MaTepUaAJIOB

Cucrembl HCKYCCTBCHHOI'0 MHTCIJICKTA U MAIIUHHOE oﬁyqe}me

YK-1 YK-1.1. 3Haer npuHumnel cbopa, oTéopa u 0000IeHNs HHPOpMAITHH.

TIK-1 [IK-1.2. YMeer pemiats 3ajau, UCMOIb30BaTh MATEMAaTUUYECKHUI anmapaT U YUCJIEHHbIE METO b
KOMITPIOTEPHOTO MOJICTTHPOBAaHUSI 00bEKTOB HAHOTEXHOJOTHH U MUKPOCHCTEMHOM TEXHUKHU

[K-1 I1K-1.3. Brageer MaTeMaTHYECKHM anapaToM U METOAAMHU KOMITBIOTEPHBIX TEXHOJIOTHH IS

MOJCINPOBAHUA 00BEKTOB HAHOTEXHOJIOTUH U MHKpOCHCTeMHOﬁ TCXHUKH

CrnenuajbHble IJ1aBbl TBEPAOTEIbHON YJIEKTPOHUKHU

TIK-1 [1K-1.3. Brageer MaTeMaTHYECKIM alapaToM B METOAAMHU KOMITBIOTEPHBIX TEXHOJIOTHI IS
MOJICTTMPOBAHHUS 0OBEKTOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHON TEXHUKH

IK-3 I1K-3.1. 3HaeT NpUHIUITEI KOHCTPYHUPOBAHUS OTICIBHBIX OJIOKOB KOMIIOHEHTOB HAaHO- U
MUKPOCHCTEMHOM TEXHUKHU

IK-3 I1K-3.3. Brageet HaBbIKaMH MOATOTOBKH IPUHIIUIHATIBHBIX JICKTPUUYECKUX CXEM

[K-4 [TK-4.2. YMeeT npoBOAXUTE OICHOYHBIE PACYETHI OCHOBHBIX TApaMETPOB HAHOCTPYKTYPHBIX

MaTEepPHAaJIOB PA3IMIHOTO (PYHKIIMOHAIHFHOTO HA3HAYCHHUS

IIporpammHuble cpeacTBa NPO(eCCHOHAIBLHOM NeTeJIbHOCTH

TIK-1 [IK-1.2. YMeer pemiate 3aa4u, UCMOIb30BaTh MATEMAaTUUYECKHUI anmapaT U YUCIEHHbIE METO b
KOMITBIOTEPHOTO MOJIEIMPOBaHUs] 00bEKTOB HAHOTEXHOJIOTUH U MUKPOCUCTEMHOM TEXHUKU

[IK-1 [1K-1.3. Brageer MaTeMaTHYECKUM allapaToM M METOAAMHU KOMITBIOTEPHBIX TEXHOJIOTHH IS
MOJICTTMPOBAHUS OOBEKTOB HAHOTEXHOJIOTHH M MHKPOCHCTEMHON TEXHUKH

IK-3 [IK-3.2. YMeeT npoBOANUTE OIIEHOYHBIEC PACUYETHI XaPaKTEPHUCTUK KOMITOHCHTOB HAaHO- H
MUKPOCHCTEMHON TEXHUKU

K-4 I1K-4.1. 3HaeT NpUHIUNBI IPOEKTUPOBAHMS OCHOBHBIX IapaMETPOB HAHOCTPYKTYPHBIX MaTEpUAJIOB

OcHOBBI IMMPOCKTHPOBAHMSA SHCKTPOHHOﬁ KOMIIOHEHTHO# 0a3bI

TIK-1 [TK-1.3. Baageer MaTeMaTHYECKUM ammapaToM U METOJaMH KOMITBIOTEPHBIX TEXHOJIOTHUN IS
MOJISITIUPOBaHHSL 00BEKTOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHOH TEXHUKH

[IK-3 [TK-3.1. 3HaeT MPHUHIUITE KOHCTPYUPOBAHUS OTIEIBHBIX 0JOKOB KOMIIOHEHTOB HAHO- U
MUKPOCHCTEMHOM TEXHUKHU

IK-3 I1K-3.3. Birageet HaBbIKaMy MOATOTOBKH IPUHIUNHATIBHBIX JIEKTPUUYECKUX CXEM

1TK-4 IT1K-4.1. 3HaeT npuHIUMTIBI TPOSKTUPOBAHMSI OCHOBHBIX ITAPAMETPOB HAHOCTPYKTYPHBIX MaTepHaAIOB

Jlucyunaunvt (MoOdyau) uacmu, Gopmupyemout y4acmuukxamu 00pazo8amenibHblx OMHOWEHUL, NO 8b100pY cmydeHma

MarepuaJjbl 1 METOAbI HAHOTEXHOJIOTUH

MK-1 ITK-1.1. 3naer ¢pu3nyeckne 1 MaTeMaTHIECKHE 3aKOHBI M MOJIENN (DU3MUCCKHX MTPOIIECCOB, JIEKAIINX
B OCHOBE ITPHUHITUIIOB JCHCTBHsI 00BCKTOB HAHOTEXHOJIOTMH 1 MUKPOCHCTEMHON TEXHHUKH

[K-2 I1K-2.1. 3HaeT OCHOBHBIC METOUKH SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUIN CHUHTE3a U aHaJIh3a
MaTEepHaJIOB U KOMIIOHEHTOB HAHO- U MHKPOCHCTEMHOM TEXHUKH

[K-2 [1K-2.2. YMeeT miaHupOBaTh U MPOBOJUTH UCCIIEIOBAHMS IO CHHTE3Y W aHAJN3y MaTePHaJIOB U
KOMITIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKU

T1IK-4 [1K-4.3. Bnaneer HaBbIKaMH OLICHKHM BJIMSIHUSI PA3JIMYHbIX BO3AECMCTBUI HA MapaMeTphbl
HaHOCTPYKTYPHBIX MaTepHaJIOB

Marepuajbl MUKPOCHCTEMHON TEXHUKH

TIK-1 IIK-1.1. 3HaeT pu3nyeckre U MaTeMaTHIECKHE 3aKOHBI 1 MOJIENTH (PH3MUSCKIX MPOIIECCOB, JICKAIITIX
B OCHOBE IIPHHITUIIOB ACHCTBHSI 00BEKTOB HAHOTEXHOIOTHH i MUKPOCHCTEMHON TEXHHUKH

[K-2 [TK-2.1. 3HaeT OCHOBHBIE METOUKU HKCIIEPUMEHTAIbHBIX UCCIEIOBAHUIN CUHTE3a U aHAIN3a
MaTepHUajJoB U KOMIOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN TEXHUKU

IK-2 [1IK-2.2. YMeeT m1aHupoBaTh U MPOBOAUTH UCCIIEIOBAHUS TI0 CHHTE3Y U aHAIU3Y MaTepUajIoB U
KOMITIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKU

T1K-4 [1K-4.3. Biageet HaBBIKaMH OICHKH BIMSHAS PA3THYHBIX BO3ACHCTBUHA Ha ITapaMeTpPhl

HAaHOCTPYKTYPHBIX MaTEpHAIOB

JJIeMEeHTBI 1

NpuOOPbLI HAHOITEKTPOHUKH

IK-1

IIK-1.1. 3Haer (1)I/I3I/I"I€CKI/IC U MaTCMAaTH4YCCKUEC 3aKOHBI U MOACIIN (1)I/I3I/IHCCKI/IX IpoHEeCCOB, JICKAIIUX
B OCHOBC IPHUHIMXIIOB JIeNCTBUS 00BEKTOB HAHOTEXHOJIOTHHU U MPIKpOCPICTCMHOﬁ TCXHUKH

[IK-2 I1K-2.1. 3HaeT OCHOBHBIE METOUKH SKCIIEPUMEHTAIBHBIX UCCIEI0BAHNI CHUHTE3a U aHaJIH3a
MaTepHaJIOB 1 KOMIIOHEHTOB HAHO- U MHUKPOCHCTEMHOM TEXHUKH
IK-3 ITK-3.2. YMeeT mpoBOANTH OIICHOYHBIC PACUETHl XapaKTEPUCTHK KOMITOHEHTOB HAaHO- U
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MPIKpOCHCTCMHOfI TCXHUKH

11K-4 IT1K-4.1. 3HaeT npuHIUTIBI TPOSKTUPOBAHMSI OCHOBHBIX MTAPAMETPOB HAHOCTPYKTYPHBIX MaTepHaIOB

MuKpO03JIeKTPOMEXaHHKA

MK-1 ITK-1.1. 3naer ¢pu3nyeckne 1 MaTeMaTHIECKUE 3aKOHBI M MOJIENN (DU3MUCCKHX MTPOIIECCOB, JIEKAIINX
B OCHOBE ITPUHIIMIOB JIeHCTBUsI 00hEKTOB HAHOTEXHOJIOTUH U MUKPOCHCTEMHOM TEXHUKU

[K-2 I1K-2.1. 3HaeT OCHOBHBIC METOIUKH SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI CHUHTE3a U aHaJIh3a
MaTepuagoB ¥ KOMIIOHEHTOB HaHO- M MUKPOCHCTEMHON TEXHUKH

[K-3 [1K-3.2. YMeeT npOBOAXTE OIIEHOYHBIE PACUETHI XaPAKTEPHUCTUK KOMIIOHEHTOB HAaHO- H
MUKPOCHCTEMHON TEXHUKH

K-4 I1K-4.1. 3HaeT NpUHIUIBI IPOESKTUPOBAHMS OCHOBHBIX IapaMETPOB HAHOCTPYKTYPHBIX MaTEpUAIIOB

Jucyunaunol (MoOyau) vacmu, opmupyemon yuacmuukamu 0opazo8ameibHblx OMHOUEHU

IKOHOMHKA H YupaBJiecHHEC MPOU3ZBOACTBCHHBIMU CUCTEMaMHU (MOI[y.]'Ib): JIKOHOMHUKA npeanpusaTus

YK-2 VYK-2.3. CriocobeH mpuHIMATh ONTHMAIBHBIC JKOHOMHYECKHE U YIIPABICHICCKHUE PEIICHHUS, HCXOAS
13 IMEIOIIIXCSI PECYPCOB M OTpaHUIEHHUN

YK-9 VK-9.1. [lonumaeT 0CHOBBI (PYHKIIMOHUPOBAHHS XO3SMCTBYIOIIMX CYOBEKTOB, PEryTUPOBaHUS U
YIIpaBJICHUS UX AEATEIbHOCTBIO; CIOCOOEH MPUHIUMATh 000CHOBaHHBIC SKOHOMUYECKHE PEIICHHS B
pa3IMyuHbBIX 00JIACTSIX KU3HEACATeIbHOCTH

IIK-6.B/TIK | TIK-6.B/TIK.1. MmeeT npeacraBiacHre 00 0COOCHHOCTSAX PETHOHAIBHOTO PA3BUTHUS U 3HAET
crienmMUKy phIHKA TPYyaa B 00JacTH MPodecCHOHATBHON IeATEThHOCTH.

[IK-6.B/TIK | TTK-6.B/TTK.2. YMeeT aHaMU3NPOBATh AESITEIHHOCTD IPEATIPUATHAN W OpraHU3aIIi MPOoPIIEHON

OTpacjii CBOCIr0 peruoHa.

IKOHOMHKA H yYnpasJjiecHH¢ MPOU3BOACTBCHHBIMH CUCTEMAaMMU (MOlIyJIL): anaBJIeHne NMPOU3BOACTBCHHBIMH

cHUCTeMaMu

YK-2 YK-2.3. Crioco0GeH NprUHUMATh ONITUMAaJIbHBIE SKOHOMUYECKUE U YIIPABICHYECKUE PELICHHsI, HCXO/Is
13 UMCIOINXCS PECYPCOB M OTPaHUICHUHN

YK-9 VK-9.1. [TornmaeT ocHOBHI PYHKITMOHUPOBAHUS XO3SHUCTBYIOMINX CyOBEKTOB, PETyINPOBAHHS 1
YIIpaBJICHUS UX AEATEIbHOCTBIO; CIOCOOEH NMPUHIUMATh 000CHOBaHHBIC SKOHOMUYECKHE PEIICHHS B
Pa3IMYHBIX 00JIACTSIX KU3HEACATEIbHOCTH

IIK-6.B/TIK | TIK-6.B/TIK.1. MmeeT npeacraBiacHre 060 0COOCHHOCTSAX PETHOHAIBHOTO PA3BUTHUS U 3HAET
cnenudUKy peIHKA TPyia B 00JacTh MpodeCcCHOHATBHON ACSTEIBHOCTH.

[IK-6.B/TIK | TTK-6.B/TTK.2. YMeeT aHaMU3NPOBATh AESITEIHHOCTD IPEATIPHATHAN W OpraHU3aIIi MPOoPIIEHON
OTpAaciH CBOETO PETHOHA.

Du3znyeckas KyJbTypa U ciopT (MoayJb): ®uznueckas KyJbTypa U CHOPT

YK-7 YK-7.1. 3HaeT 0CHOBBI 30pPOBOTO 00pa3a KU3HHU, 310POBLECOEPETAIONINX TEXHOIOTHH, PU3NIECKON
KYJIBTYPBIL.

YK-7 YK-7.2. YMeeT BbINOJIHATh KOMILIEKC (PU3KYJIBTYPHBIX YIIPAXKHEHHH.

YK-7 YK-7.3. ImeeT npakTUIECKHI ONBIT 3aHATHH (U3HYECKON KYJIbTYPOH.

Jlucyunaunsl (MoOdyau) obsizamenvHou yacmu

dusznyeckasi KyJbTypa U cniopt (MoayJib): @usndeckas KyJabTypa

YK-7 YK-7.1. 3HaeT OCHOBBI 37I0POBOTO 00pa3a KHU3HHU, 370POBhECOCPEratONINX TEXHOIOTUH, PHU3MUCCKON
KYJIBTYPHIL.

YK-7 YK-7.2. YMeeT BRIIOJTHATh KOMIUIEKC (DU3KYJIBTYPHBIX YIPAKHEHHUH.

YK-7 YK-7.3. ImeeT npakTHYecKHi ONBIT 3aHITHH (PU3NUECKOI KYJIBTYPOH.

Ipaxmuxu

YuebHas NMPAKTUKA: O3HAKOMHUTECJIAbHAA NMMPAaKTUKA

OIIK-2 OIIK-2.1. TIpoBOJUT TEXHUKO-3KOHOMHYECKOE 00OCHOBAHUE U SKOHOMUYECKYIO OLIEHKY ITPOSKTHBIX
pELICHU 1 HH)KEHEPHBIX 3a7a4

OIIK-2 OI1K-2.4. Vcrone3yeT HCTOPUIECKHUN TIOIXO0T, KATETOPUH UCTOPUIECKOTO TTO3HAHMUS IS aHAIN3a
MIPOLIECCOB, (DaKTOB U SIBIICHUH B MPOLJIOM M HACTOSIIEM

OIIK-4 OIIK-4.2. YMeeT npruMeEHSTh COBpeMEHHbIE NH(POPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH U
MpOrpaMMHBIE CPEJICTBA LISl PEIISHHUS 3a/1a4 MPOpeCCHOHATIBHOM AESTEIBHOCTH C COONII0ICHUEM
HOpPM MH(GOPMAIIMOHHOM 0€30MaCHOCTH

OIIK-5 OIIK-5.1. Ompenenser nepedeHs 000pyIOBaHUS Ha IPON3BOJICTBE U B JIAOOPATOPHH,
obecmeunBaromee 0€30macHOe MPOU3BOACTBO B 00JIACTH HAHOTEXHOJIOTHI H MUKPOCHCTEMHOM
TEXHHUKH

OIIK-5 OIIK-5.2. OueHnBaeT UCIOIb3yEMbIe TEXHOJIOTHN Ha IIPOU3BOJICTBE U B Ta0OPATOPHH 110 KPUTEPHUSIM
Oe3omacHocTh 1 3P PeKTHBHOCTH

OIIK-7 OIIK-7.1. Ucronb3yeT METOAUKH OPTaHU3aI[iK PA0O0ThI IEPCOHANA, COOIOACHUS TEXHOIOTHICCKOM

U TPYJOBOH TMCIUIUINHBI

YueOHasi NPAKTHKA: HAYYHO-HCCJIEI0BaTe/ILCKAs padoTa (1moTyyeHne nepBUYHbIX YMEHHIi 1 HABBIKOB
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HAYYHO-HCCJIEI0BATEIHLCKOI padoThl)

OIIK-1 OIIK-1.5. Mcrionp3yeT mpUKIagHbIe TPOTPAMMBI M CPEICTBA aBTOMAaTH3UPOBAHHOTO
POEKTUPOBAHMS IPH PELICHNH MHXKCHEPHBIX 33/1a4

OIIK-2 OIIK-2.3. AHanu3upyeT U OLICHUBAET 3aTPAThl IPOEKTA C Y4ETOM MH)KEHEPHBIX PHCKOB

OIIK-2 OIIK-2.5. IIpoBOAMT 3KOJIOTMYECKYIO OLIEHKY MMPOCKTHBIX PELICHUH 1 HH)KEHEPHBIX 3a/1a4

OIIK-3 OIIK-3.2. ®opMupyeT AeMOHCTPALMOHHBIN MaTepHal U MPEACTaBIIAeT pe3yIbTaThl CBOCH
HCCIIEIOBATENbCKON NEATENbHOCTH Ha HAYYHBIX KOH(EPEHIUIX, BO BPEMS IPOMEXYTOUHBIX U
UTOTOBBIX aTTECTalUi

OIIK-4 OIIK-4.1. 3naeT npuHIMITBI paOOTHI COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUI 1 MPOrpaMMHBIX
CPEJICTB, B TOM YHCJIE OT€YECTBEHHOTO TPOU3BOJICTBA

OIIK-5 OIIK-5.1. Onpenenser nepeucHb 000pyIOBaHUS Ha TPOU3BOJICTBE U B JIAOOPATOPHH,
obecrnieunBaromiee 0€301MacHOE IPONU3BOJICTBO B 00JIACTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHON
TEXHHUKH

OIIK-5 OI1IK-5.2. OueHuBaeT UCTIOIb3yeMBbIE TEXHOJIOTHH Ha IIPOU3BOJCTBE U B 1a0OpaTOPHUHU IO KPUTEPUIM
Oe3omacHOCTH U 3)(HEKTHUBHOCTH

OIIK-7 OIIK-7.1. Mcnonp3yeT METOMKH OpraHn3auy paboThl IIEpCOHaNa, COONIIOACHHS TEXHOJIOTHYECKOH
U TPYJOBOH TUCHUIUINHBI

OIIK-7 OIIK-7.2. Mcnonk3yeT NpUKJIaJHbIe IPOrPaMMBbI U CPEICTBA AaBTOMATU3UPOBAHHOTO

MIPOSKTHPOBAHNS IIPH PEIICHIH WH)XKEHEPHBIX 32124

IIpon3BoacTBeHHAsI MIPAKTHKA: MPAKTHKA N0 MOJIY4YeHHI0 NPo(decCHOHAILHBIX YMEHHI M ONbITA
npodeccuoHANbHON 1eATeIbHOCTH

TIK-1 IIK-1.1. 3HaeT pusznyeckre U MaTeMAaTHICCKHE 3aKOHBI U MOJETH (PU3HUYECKUX IIPOIIECCOB, JISKAIITHX
B OCHOBE ITPUHIIMIOB JIeHCTBUSI 00hEKTOB HAHOTEXHOJIOTUH U MUKPOCUCTEMHOM TEXHUKH

TIK-1 [IK-1.2. YMeer pemiaTte 3ajja4u, UCIOIH30BATh MATEMAaTHUECKHUI anmapaT U YUCIEHHbIE METO b
KOMIIBIOTEPHOTO MOJICTTHPOBAaHHUS 00bEKTOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHON TEXHUKHU

IK-1 [TK-1.3. Brageer MaTeMaTHYECKUM ammmapaToM U METOJaMH KOMITBIOTEPHBIX TEXHOJIOTUN IS
MOJISIUPOBaHMS 00BEKTOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHON TEXHHUKH

TIK-2 [IK-2.1. 3HaeT OCHOBHBIE METOUKH HKCIIEPUMEHTAIbHBIX UCCIEI0BAHUI CUHTE3a U aHAIN3a
MaTepHaJIoB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

IK-2 [IK-2.2. YMeeT miiaHupoBaTh U MPOBOAUTH UCCIEOBAHUS IO CHHTE3Y U aHAJIU3Y MaTepUasIoB U
KOMIIOHEHTOB HaHO- 1 MUKPOCHCTEMHON TEXHHUKH

IK-2 [TK-2.3. Braneer HaBbIKaMH BHIOOpA ONITUMAIBHBIX METOIOB TIPOBEACHHSI UCCIICTOBAHUI
MaTepHaJiOB U KOMIIOHEHTOB HAHO- U MHUKPOCHCTEMHOM TEXHUKHU

IK-3 I1K-3.1. 3HaeT NIpUHIUITEI KOHCTPYHUPOBAHUS OTIEIBHBIX OJIOKOB KOMIIOHEHTOB HAaHO- U
MUKPOCHCTEMHOHN TEXHUKU

I1K-3 I1K-3.2. YMeeT npoBOAUTE OLIEHOYHBIE PACUETHI XapaKTEPUCTUK KOMIIOHEHTOB HAaHO- U
MHKPOCHCTEMHOH TEXHUKU

TIK-3 I1K-3.3. Biageer HaBbIKAMH MMOATOTOBKY MPUHIMITHATBHBIX JJIEKTPHIECCKHX CXEM

K-4 I1K-4.1. 3HaeT NpUHIUINBI IPOESKTUPOBAHMS OCHOBHBIX IapaMETPOB HAHOCTPYKTYPHBIX MaTEpUAIIOB

IK-4 I1K-4.2. YMeeT NpoBOAUTH OLICHOYHBIE PACYETHI OCHOBHBIX TapaMETPOB HAHOCTPYKTYPHBIX
MaTepuaioB Pa3IMYHOro (PYHKIIMOHAILHOTO Ha3HAYCHUS

T1IK-4 [1K-4.3. Bnaneer HaBbIKaMU OIEHKU BIMSHUS Pa3IUYHBIX BO3JEHCTBHI Ha apaMeTphbl
HAaHOCTPYKTYPHBIX MaTEpHAIOB

ITIK-5.B/HA | T[IK-5.B/HA.1. YMeTh onpenenisTh mpobaeMy 1 CIOCOObI €€ PEeIICHHUs B IPOEKTE

ITK-5.B/HA | [IK-5.B/HA.2. YMeTh opraHu30BbIBaTh U KOOPJIMHUPOBATH pabOTy YYACTHUKOB ITPOEKTA

ITK-5.B/HA | [IK-5.B/HA.3. YmeTh onpenensite HeoOX0IMMbIE PECYPCHI ISl peali3alii MPOSKTHBIX 33134

IIK-6.B/TIK | TIK-6.B/TIK.1. MimMeeT npeacraBiacHue 00 0COOCHHOCTSAX PETHOHAIBHOTO Pa3BUTUS U 3HAET
cnenuUKy peIHKA TPy1a B 00JacTh IpodheCcCHOHAIBHON ACSTEIbHOCTH.

[IK-6.B/TIK | TIK-6.B/TIK.2. YMeeT aHATU3UPOBATh ACSTEIHHOCTD MPEATIPHATHAN 1 OpraHU3aIii MPOopIIEHON

OTPACITH CBOCTO PETHOHA.

IIpou3BoacTBeHHasi IPAKTHKA: HAYYHO-HCCIe0BATEIbCKasl padoTa

TIK-1 IIK-1.1. 3HaeT Qu3HYECKHE U MATEMATUICCKUEC 3aKOHBI U MOJICITH (PH3MUCCKUX MPOIECCOB, JICKAITIX
B OCHOBE MIPUHIIMIIOB ACHCTBHsI 00hEKTOB HAHOTEXHOJOTHH M MUKPOCUCTEMHON TEXHUKHU

[K-1 [IK-1.2. YMeet pemaTs 3a1a4, HCIIOIB30BATh MATEMaTHUYECKHH anmapaT U YUCIEHHBIC METOIBI
KOMITBIOTEPHOTO MOJICTTHPOBAaHHUS 00bEKTOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM TEXHUKHU

TIK-1 [IK-1.3. Brageer MaTeMaTH4YeCKUM anapaToM U METOJAMH KOMIIbIOTEPHBIX TEXHOJIOTUN AJIs
MOJICJIUPOBaHMsI 00BEKTOB HAHOTEXHOJIOTMU M MUKPOCHCTEMHON TEXHHUKH

IK-2 I1K-2.1. 3HaeT OCHOBHBIE METOUKH SKCIIEPUMEHTAIbHBIX UCCIEIOBAHUI CUHTE3a U aHaI13a
MaTepHUaJoB M KOMIIOHEHTOB HAHO- 1 MUKPOCHUCTEMHON TEXHUKHU

IK-2 [IK-2.2. YMmeeT m1aHupoBaTh U MPOBOAUTH UCCIIEIOBAHUS TI0 CHHTE3Y U aHAIN3Y MaTepUajIoB U

KOMIIOHCHTOB HaHO- 1 MHKpOCHCTeMHOﬁ TCXHHUKHU
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I1K-2

[TK-2.3. Baaneer HaBbIKaMH BHIOOpA ONTUMAIBHBIX METOJIOB TPOBEACHHSI UCCIICTOBAHUI
MaTCpHaAJIOB U KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ TEXHUKN

IK-3 I1K-3.1. 3HaeT NpUHIUITEI KOHCTPYHUPOBAHUS OTIEIBHBIX OJIOKOB KOMIIOHEHTOB HAaHO- U
MHKPOCHCTEMHON TEXHHUKH

IK-3 I1K-3.2. YMeeT npoBOAUTE OIIEHOYHBIE PACUETHl XapaKTEPUCTUK KOMIIOHEHTOB HAaHO- U
MUKPOCHCTEMHOHN TEXHUKHU

TIK-3 I1K-3.3. Biageer HaBbIKAMH IMOATOTOBKY MPUHIMITHATBHBIX dJIEKTPHIESCKHX CXEM

11K-4 ITK-4.1. 3HaeT nNpuHIUTIBI TPOSKTUPOBAHMSI OCHOBHBIX ITAPAMETPOB HAHOCTPYKTYPHBIX MaTepHaJIOB

IK-4 I1K-4.2. YMeeT NpoBOAUTE OLICHOYHBIE PACYETHl OCHOBHBIX TapaMETPOB HAHOCTPYKTYPHBIX
MaTEepHAaJIOB PA3IMYHOTO (QYHKIIMOHATHFHOTO HA3HAYCHUS

T1IK-4 [1K-4.3. Bnaneer HaBbIKaMH OIEHKU BIMSHUS Pa3IUYHBIX BO3JEHCTBHI Ha apaMeTphl
HaHOCTPYKTYPHBIX MaTEepUaAJIOB

ITIK-5.B/HA | T[IK-5.B/HA.1. YMeTh onpenessiTh mpobaeMy 1 CIOCOObI €€ PEeIIeHHUs B IPOEKTE

ITIK-5.B/HA | T[IK-5.B/HA.2. YMeTh OpraHu30BEIBaTh M KOOPJIMHUPOBATH pa0OTy YIACTHUKOB ITPOSKTA

ITK-5.B/HA | [IK-5.B/HA.3. YMeTh onpenensite HeoOX0IMMbIE PECYPCHI ISl peallM3alii MPOSKTHBIX 33134

[IK-6.B/TIK | TIK-6.B/TIK.1. MmeeT npencraBicHre 00 0COOCHHOCTSAX PETHOHAIBHOTO Pa3BUTHUS U 3HAET
cnenuUKy peIHKA TPy1a B 00JacTu IpodheCcCHOHATBHON ACSTEIbHOCTH.

IIK-6.B/TIK | TIK-6.B/TIK.2. YMeeT aHaIU3UPOBATh ACSITEIBHOCTD IPEANPHATAN M OPraHU3aIii MPpohHIbHON

OTPACIIH CBOCTO PETHOHA.

IIpou3BoacTBeHHAs MPAKTHKA: MPeINIIJIOMHAS MPAKTHKA

TIK-1 IIK-1.1. 3HaeT Qu3HyYeCKHe U MATEMATUICCKUC 3aKOHBI U MOJICITH (PH3MUCCKUX MPOIIECCOB, JICKAITIX
B OCHOBE ITPUHIMIOB JICHCTBUS 00hEKTOB HAHOTEXHOJIOTUH M MUKPOCHCTEMHOM TEXHUKH

[K-1 [IK-1.2. YMeeT pemaTs 3a1a4, HCIIOIB30BATh MATEMaTHUYECKHH anmapaT U YUCIEHHBIC METOIBI
KOMITBIOTEPHOTO MOJICIMPOBaHUsI 00bEKTOB HAHOTEXHOJIOTUH U MUKPOCUCTEMHOM TEXHUKU

TIK-1 [IK-1.3. Brageer MaTeMaTH4YeCKUM alnapaToM U METOJAMH KOMIIbIOTEPHBIX TEXHOJIOTUN AJIs
MOJISTUPOBaHHSL 00BEKTOB HAHOTEXHOJIOTHH H MUKPOCHCTEMHOH TEXHUKH

IK-2 I1K-2.1. 3HaeT OCHOBHBIE METOUKH SKCIIEPUMEHTAIbHBIX UCCIEIOBAHUI CUHTE3a U aHaI13a
MaTepHaIOB U KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

IK-2 [IK-2.2. YMeeT m1aHupoBaTh U MPOBOAUTH UCCIIEIOBAHUS TI0 CHHTE3Y U aHAIN3Y MaTepUajIoB U
KOMIIOHEHTOB HaHO- 1 MUKPOCHCTEMHON TEXHUKH

T1IK-2 [1K-2.3. Biageetr HaBBIKaMHU BBIOOPA ONITUMAIBHBIX METOIOB IPOBEICHHS HCCIICTOBAHHNA
MaTepHaJIOB U KOMIIOHEHTOB HAHO- U MHKPOCHCTEMHOM TEXHUKH

IK-3 ITK-3.1. 3HaeT NIpUHIUITEI KOHCTPYUPOBAHUS OTIEIBHBIX OJIOKOB KOMIIOHEHTOB HaHO- U
MUKPOCHCTEMHON TEXHUKU

[K-3 [1K-3.2. YMeeT npoBOAUTE OIICHOYHBIE PACUETHI XaPaKTEPUCTUK KOMIIOHEHTOB HAaHO-
MUKPOCHCTEMHOM TEXHUKHU

T1IK-3 [T1K-3.3. BnageeT HaBbIKaMU MOATOTOBKY MPUHIMIHAIBHBIX AIEKTPHUYECKUX CXEM

I1K-4 ITK-4.1. 3HaeT NpUHIIUIBI TPOSKTHPOBAHMSI OCHOBHBIX ITAPAMETPOB HAHOCTPYKTYPHBIX MaTepHAIOB

I1K-4 I1K-4.2. YMeeT NpoBOAUTE OIICHOYHBIE PACYETHl OCHOBHBIX MapaMeTPOB HAHOCTPYKTYPHBIX
MaTepuaioB Pa3IMYHOro (PYHKIIMOHAIEHOTO Ha3HAYCHUS

IK-4 [1K-4.3. Bnaneet HaBbIKAMH OIEHKH BIUSHUS Pa3IUIHBIX BO3JEHCTBHUM HA TapaMeTphl
HAaHOCTPYKTYPHBIX MaTEepHaAJIOB

ITK-5.B/HA | [IK-5.B/HA.1. YMmeTb onpenensits npodieMy U crioco0bl €€ peIeHuUs B IPOEKTe

ITK-5.B/HA | IIK-5.B/HA.2. YMeTh OpraHi30BbIBaTh U KOOPJIMHUPOBATH padOTy YYACTHUKOB ITPOEKTA

ITK-5.B/HA | TIK-5.B/HA.3. YMeTh onpeaesaTh HeOOXOIMMbIC PECYPCHI IS peau3aliy MPOCKTHBIX 33134

IIK-6.B/TIK | TIK-6.B/TIK.1. MmeeT npeacrapicHre 00 OCOOCHHOCTSAX PETUOHAIBHOTO Pa3BUTHUS U 3HAET
crienmMUKy phIHKa Tpyaa B 00JacTH nMpodecCHOHAIBHON IeATEThHOCTH.

[IK-6.B/TIK | TIK-6.B/TIK.2. YMeeT aHaMU3UPOBATh AESITEIHHOCTD IPEATIPHATHAN U OpraHU3aIIi MPOopIITIEHON

OTpacjii CBOCIr0 peruoHa.

Focydapcmseunaﬂ umozoeds ammecmayus

BbinosiHeHHe U 321IMTA BLINYCKHOH KBATH(PUKAIMOHHOIM padoThl

YK-1 YK-1.1. 3Haet npuHIubs coopa, 0T6opa U 00001IeHHs HHPOPMALIUH.

YK-1 YK-1.2. YMeeT COOTHOCUTH pa3HOPOIHEIC SIBICHHUS U CHCTEMaTU3UPOBATh UX B paMKaxX M30paHHBIX
BHUJIOB ITPO()ECCHOHATBHON JICSITENEHOCTH.

VK-1 VYK-1.3. Imeet npakTH4yecKuii ombIT padboThl ¢ HHPOPMAIMOHHBIMH UCTOYHUKAMH,
nH(pOPMALMOHHBIMU TEXHOJIOTHUSIMH, ONBIT HAYYHOTO ITOKCKA, CO3JJaHMs HAYYHBIX TEKCTOB

YK-2 YK-2.1. 3HaeT HE0OXOIUMBIE AJIsl OCYLIECTBICHHS TPO(ECCUOHATILHOI JeTeTbHOCTH ITPAaBOBbIC
HOPMBI.

YK-2 VYK-2.2. YMeet onpenensTh KpyT 3a/1a4 B paMKax H30paHHBIX BHIOB PO ECCHOHATBHOM

JCATCIBHOCTH, IINIAHWUPOBATH CO6CTB€HHyIO JOCATCIIBHOCTh UCXOOA M3 MMCIOIMUXCA PECYPCOB,
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COOTHOCHTB INIaBHOE M BTOPOCTEIICHHOE, PEIIaTh IOCTABICHHBIE 3a/laul B paMKaxX M30paHHbBIX BUIOB
podecCHOHATBHON AeSITETbHOCTH.

VK-2

VYK-2.3. CriocobeH mpuHIMATh ONTHMATEHBIC SKOHOMHYECKHE U YIIPABICHICCKHAE PEIICHHUS, HCXOAS
13 UMCIOIINXCS PECYPCOB M OTPaHUICHUHN

VK-3

VYK-3.1. 3HaeT pa3Iu4HbIC TPUEMBI M CITOCOOBI CONMANTN3AIUY JINYHOCTH U COITUATEHOTO
B3aMMOJICHCTBUSL.

YK-3

YK-3.2. YMeeT CTpOUTh OTHOIIECHUS C OKPYKAIOIIUMHU JIFOJIBMH, C KOJUIETaMH.

YK-3

YK-3.3. ImeeT npaKkTHUECKUI OIBIT YIaCTHs B KOMaHIHOH paboTe, B COIIMATIBHBIX IPOCKTAX,
pachpejienieHus poJiel B YCJIOBUSIX KOMaHTHOTO B3aUMO/ICHCTRUSL.

VK-4

YK-4.1. 3naer muteparypHyio GopMy U GYHKIHOHAIBHBIE CTHIIH TOCYIAPCTBEHHOTO (PyCCKOTO0)
SI3bIKa, OCHOBBI YCTHOW ¥ MUCbMEHHON KOMMYHHKAIMH Ha TOCYIapCTBEHHOM (PYCCKOM)
MHOCTPaHHOM(BIX) sI3bIKE(aX).

YK-4

YK-4.2. YMeeT BBIpaXaTb CBOM MBICIIH Ha TOCYJapCTBEHHOM (PYCCKOM) M HHOCTPAHHOM(BIX) SI3BIKAX
B JIEJIOBOM OOIIEHUU.

YK-4

YK-4.3. ImeeT mpakTHYECKHH OIBIT COCTABICHHS TEKCTOB Ha TOCYIapCTBEHHOM (PyCCKOM) 1
WHOCTPaHHOM(BIX) SI3BIKAX, OTIBIT MIEPEBO/Ia TEKCTOB C MHOCTPAHHOTO(BIX) sI3bIKA(0B) Ha
rOCYZapCTBEHHBIN (PyCCKUil), ONBIT TOBOPEHHS Ha TOCYNapPCTBEHHOM (PyCCKOM) U HHOCTPAaHHOM(BIX)
SI3BIKAX.

YK-5

VK-5.1. 3HaeT ocHOBHBIE KaTeropuu GuiIoco(uu, 3aKOHBI HCTOPUYECKOTO Pa3BUTHS, OCHOBBI
MEKKYJIBTYPHOH KOMMYHUKAIIUH.

YK-5

VYK-5.2. YMeer BecTH KOMMYHHKAIIUIO C MIPEICTABUTEISIMI HHBIX HAIMOHAIBHOCTEH 1 KOH(eccHii ¢
COOJTIOICHUEM STHYECKUX M MEKKYJIBTYPHBIX HOPM.

VK-5

YK-5.3. Imeet npakTH4ecKuii onbIT aHanu3a Gpuirocopcknx U HCTOPUUECKHUX (DAKTOB, OINBIT OLEHKU
SIBJICHUH KYJIBTYPBIL.

VK-6

YK-6.1. 3HaeT OCHOBHBIE MPUHIIMIIBI CAMOBOCIIMTAHUS U caM000Opa3oBaHusi, NPo(eCCHOHABHOTO U
JIMYHOCTHOTO Pa3BHUTHsI, HCXO/s M3 ITAllOB KAPbEPHOI'O POCTA M TPeOOBaHUI PBIHKA TPY/A.

VK-6

VK-6.2. YMeet mmaHupoBaTh cBoe pabouee BpeMs U BpeMs IJIsl CaMOpa3BUTHS, (HOPMYIIHPOBAThH
LENH TUIHOCTHOTO U MPO(ECCHOHATIBHOTO PA3BUTHS U YCIOBHS UX TOCTIKCHUS, UCXOIS U3
TEHJCHIMH pa3BUTHS 00J1aCTH MPO(ECCHOHANEHON JIESTENbHOCTH, HHANBHU LY aTbHO-IMIHOCTHBIX
0cobeHHOCTEN.

YK-7

VYK-7.1. 3HaeT OCHOBBI 3[0POBOTO 00pa3a KU3HH, 3[0POBbECOEPErarOIINX TEXHOJOTHIA, (PH3UUICCKOM
KYJIBTYPBIL.

YK-7

YK-7.2. YMeeT BRIOJHATh KOMIUIEKC (DU3KYJIBTYPHBIX YIIPAKHCHHH.

YK-7

YK-7.3. ImeeT npakTUIECKHI ONBIT 3aHATHH (QU3HYECKON KYJIbTYPOH.

VK-8

VK-8.1. 3HaeT 0CHOBBI 0€30M1aCHOCTHU KU3HEEATEIbHOCTU, UMEET IIPEACTABICHUE O CII0c00ax
co3JaHus 0e30IacHBIX YCIOBHH, 00ECTICUNBAIONINX yCTOHYMBOE pa3BUTHE OOIIECTBa B
podecCHOHAILHON U NMOBCEHEBHOM JIESITENBHOCTH M COXPAaHEHUE MPUPOIHON CpeIbl.

VK-8

VYK-8.2. YMeeT npuMeHsTh B TPOGECCHOHATBHOMN U TIOBCEAHEBHON JACATEIbHOCTH METO/IbI 3aIIIUTHI
OT OMACHOCTEH, B TOM YHCIIE TIPH YTPO3€ U BOSHUKHOBEHHH YPE3BbIYAMHBIX CUTYAIINi U BOCHHBIX
KOH(MJIMKTOB, M CITOCOOBI 00ecnieueHnst 0€30MMaCHbBIX YCIOBUH JKU3HENEATETHPHOCTH.

VK-8

YK-8.3. Bnageet HaBbIKaMU OKa3aHUS IIEPBOM IOMOIIM IOCTPAABILUM.

VK-9

YK-9.1. [Tonnmaet 0cHOBBI (h)YHKIIMOHUPOBAHUS XO3SHCTBYIONINX CYOBEKTOB, PETYINPOBAHUS U
YIPaBJICHUS UX ACATEIbHOCTBIO; CIIOCOOEH MPUHIUMATh 00OCHOBaHHBIE SKOHOMUYECKHE PELICHHS B
Pa3IMYHbBIX 00JIACTSIX KU3HEACATEIbHOCTH

YK-9

YK-9.2. [IpumeHsieT METOABI IMYHOTO SKOHOMHYECKOTO 1 (PMHAHCOBOTO TUIAHWPOBAHUS IS
JOCTHKEHUS TEKYIIUX M JONTOCPOYHBIX (PMHAHCOBBIX LIENIEH, HCIONB3YeT (PHAHCOBBIC
WHCTPYMEHTBI JJIs YIIPaBJICHUS TMYHBIMU (UHAHCAMU (JJMYHBIM OI0OPKETOM), KOHTPOJIMPYET
COOCTBEHHBIEC SKOHOMUYECKHE U (PMHAHCOBBIC PHCKU

YK-10

YK-10.1. 3Haer o Bpeae KOPPYIILMOHHBIX MPOSIBICHUH ISl TMYHOCTH, OOIECTBA U TOCYIapCTBa;
pOCCHiiCKHEe aHTHKOPPYIIIMOHHBIE MOJIUTHKY M 3aKOHOIaTENILCTBO; 00 OTBETCTBEHHOCTH 3a
KOpPPYNIHOHHBIE PABOHAPYIICHUS

YK-10

VYK-10.2. YMeer BBIOUpaTh KOPPEKTHYIO MOJEIH IIPABOMEPHOTO MTOBEICHHSI B TOTEHIIMATBHO
KOPPYNIMOHHBIX CUTYAIUsIX

OIIK-1

OIIK-1.1. Brageer MaTeMaTu4yecKuM anmnapaToM JUIsl OIUCAHMS, aHAIN3a, TEOPETUIECKOTO U
9KCICPUMECHTAIIEHOTO UCCIICIOBAHUS U MOJICIHPOBAHUS (PU3MUCCKUX U XUMHUCCKUX CHCTEM,
SIBIICHUI U TPOIECCOB, HCIOJIb30BAHUS B 00YYCHUH U IPOPECCHOHANBHOM JCITEIHHOCTH

OIIK-1

OIIK-1.2. Ucnonp3yet ¢puzngeckne 3aKOHBI U IPUHIIAIEI B CBOSH PO EeCCHOHATBHON
JICSITEIIbHOCTH.

OIIK-1

OIIK-1.3. Mcnomnbp3yeT 3KcIepUMEHTAIbHBIE METOABI ONIpeeIeHUs (PU3NKO-XUMUIECKUX CBOMCTB
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB

OIIK-1

OIIK-1.4. HpOBO[[I/IT N3MEPCHUEC OCHOBHBIX DJICKTPUYCCKUX BCIUYUH, ONPEACIACT MapaMETPhbl U
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XapaKTEPUCTHK IMEKTPHUCSCKUX M IIEKTPOHHBIX YCTPOICTB

OIIK-1 OIIK-1.5. Mcrionp3yeT mpUKIagHbIe TPOTPAMMBI M CPEICTBA aBTOMAaTH3UPOBAHHOTO
POEKTUPOBAHMS IPH PELICHNH MHXKCHEPHBIX 33/1a4

OIIK-2 OIIK-2.1. IIpoBOJHUT TEXHUKO-?KOHOMHYECKOE 0OOCHOBAHNE U SKOHOMUYECKYIO OLIEHKY ITPOEKTHBIX
pelIeHnH U MHXKEHEPHBIX 33134

OIIK-2 OIIK-2.2. PaccunThIBaeT JIUTEIHHOCTD BHIMOTHEHNUS TEXHOJIOTHUECKUX OIEpaluii ¢
UCIIOJIb30BAaHHEM HOPMATHBHBIX CIIPAaBOYHHUKOB

OIIK-2 OIIK-2.3. AHaJIM3HMpyeT 1 OIIEHUBAET 3aTPAThl MPOCKTA C YIETOM MHKEHEPHBIX PHCKOB

OIIK-2 OIIK-2.4. Vcnione3yeT UCTOPUYECKUI OAXO0I, KATETOPUU UCTOPUUECKOr0 MO3HAHUS AT aHAIIN3a
MIPOLIECCOB, (DaKTOB M SIBIICHUH B MPOLJIOM M HACTOSIIIEM

OIIK-2 OIIK-2.5. IIpoBOAMT 3KOJIOTMYECKYIO OLIEHKY MMPOCKTHBIX PEUICHUH U HH)KEHEPHBIX 3a/1a4

OIIK-3 OIIK-3.1. CocraBniseT OT4ETHI 110 Y4eOHO-HUCCICIOBATEIBCKOMN NEATCIbHOCTH, BKIIOYAs aHATIH3
9KCTIEPUMEHTAIIBHBIX PE3YNIBTaTOB, COIIOCTABICHHS UX C U3BECTHBIMH aHAIOTaMU

OIIK-3 OIIK-3.2. ®opMupyeT AEMOHCTPALMOHHBIN MaTepHal U IPEACTABISIET pe3yIbTaThl CBOCH
MCCIIEI0BATENbCKON ICSTENBHOCTH Ha HAYYHBIX KOH(EPEHIIUX, BO BPEMS IPOMEKYTOUHBIX 1
UTOTOBBIX ATTECTALMH

OIIK-4 OIIK-4.1. 3HaeT npuHIMITBI paOOTHI COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTUI U MPOrPaMMHBIX
CPEJICTB, B TOM UHCJIE OTE€UECTBEHHOI'O IPOU3BOJICTBA

OIIK-4 OIIK-4.2. YMeeT NpuMEHATh COBpEMEHHBIE HH(POPMAMOHHO-KOMMYHHUKAIIOHHBIE TEXHOJIIOTHH U
MPOTPaMMHBIE CPEZICTBA Ul PEIICHNUS 3aa4 NPOhEeCCHOHATBHON AEATEIBHOCTH C COOIIOCHIEM
HOpM MH(OPMAIIOHHON 0€3011acCHOCTH

OIIK-5 OIIK-5.1. Ompezensier nepedeHb 000pyAOBaHUS Ha ITPOU3BOACTBE U B 1aO0OPATOPHUH,
obecrnieunBaromiee 0€301MacHOE IPOU3BOJICTBO B 00JIACTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHON
TEXHHUKH

OIIK-5 OIIK-5.2. OueHuBaeT UCTIOIb3yeMbIE TEXHOJIOTHH Ha TIPOU3BOJCTBE U B Ta0OpATOPHUHU IO KPUTEPUIM
6e30macHOCTH ¥ 3 (HEeKTUBHOCTH

OIIK-6 OIIK-6.1. Mcrione3yeT TEXHUYECKYIO U CIIPABOYHYIO JINTEPATY Py, HOPMAaTHBHBIE JOKYMEHTBI IPU
BBITTOJTHEHHUHU MCCIIE0BATENBLCKOM paboThl B 001aCTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHON TEXHUKU

OIIK-6 OIIK-6.2. CocTraBngeT OTYETHI 10 3KCIIEPUMEHTAIBHBIM U TEOPETUUYECKUM HCCIIEJOBAHUSM,
PAaKTHYECKON AeSTEIbHOCTH B COOTBETCTBHH C YCTAHABIMBACMBIMH TPEOOBaHUSIMU

OIIK-7 OIIK-7.1. icrionp3yeT METOAWKHA OPTaHU3aAIMH PA0OTHI IEpCOHANa, COOIOACHUS TEXHOIOTHIECKOM
U TPYJOBOH THCIUILUINHBI

OIIK-7 OIIK-7.2. Mcnone3yeT NpUKIagHble IPOrPaMMBbI U CPENCTBA AaBTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHMS P PELICHNH MHXKCHEPHBIX 33/1a4

TIK-1 ITK-1.1. 3HaeT Qu3HYECKHE U MATEMATUICCKUAC 3aKOHBI M MOJICITH (PH3MUCCKUX MPOIECCOB, JICKAITIX
B OCHOBE ITPUHIIMIOB JIeHCTBUsI 00hEKTOB HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKU

IK-1 [TIK-1.2. YMeer pemats 3aa4d, UCTIOIH30BATh MATEMAaTHIECKHH armapaT U YMCICHHBIC METO b
KOMITBIOTEPHOTO MOJICIIMPOBaHUs] 00bEKTOB HAHOTEXHOJIOTUH U MUKPOCUCTEMHOM TeXHUKU

TIK-1 [IK-1.3. Brageer MaTeMaTH4YeCKUM almnapaToM U METOJAMH KOMIbIOTEPHBIX TEXHOJIOTUN AJIs
MOJICTTMPOBaHUS 0OBEKTOB HAHOTEXHOJIOTHH M MHKPOCHCTEMHON TEXHUKH

IK-2 I1K-2.1. 3HaeT OCHOBHBIC METOUKH SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN CUHTE3a U aHaIh3a
MaTepHaJIOB U KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

IK-2 [1K-2.2. YMeeT miaHupOoBaTh U MPOBOJUTH UCCIIEIOBAHNSA IO CHHTE3Y W aHAJN3y MaTePHAJIOB U
KOMIIOHEHTOB HaHO- 1 MUKPOCHCTEMHON TEXHUKH

TIK-2 I1K-2.3. Biageetr HaBBIKaMHU BBIOOPA ONITUMAIBHBIX METOIOB IPOBEICHUSI HCCIICTOBAHHNA
MaTepuagoB ¥ KOMIIOHEHTOB HaHO- M MUKPOCHCTEMHONW TEXHUKH

I1K-3 I1K-3.1. 3HaeT NpUHIUITEI KOHCTPYUPOBAHUS OTICIBHBIX OJIOKOB KOMIIOHEHTOB HaHO- U
MUKPOCHCTEMHOHN TEXHUKHU

IK-3 [TK-3.2. YMeeT MpoBOAUTH OIIECHOYHBIE PACYETHI XapaKTEPUCTUK KOMITOHEHTOB HAaHO- U
MHKPOCHCTEMHOHN TEXHUKU

TIK-3 [1K-3.3. Bnazgeer HaBbIKaMH MOATOTOBKY NPUHIMIIHAIBHBIX 3JEKTPHUYECKHX CXEM

IK-4 I1K-4.1. 3HaeT NpHHIUIBI IPOSKTUPOBAHMS OCHOBHBIX IIapaMETPOB HAHOCTPYKTYPHBIX MaTEpUAIIOB

[1IK-4 I1K-4.2. YMeeT npoBOAUTE OIICHOYHBIE PACYETHl OCHOBHBIX apaMEeTPOB HAHOCTPYKTYPHBIX
MaTepuaioB Pa3IMYHOro (PYHKIIMOHAIFHOTO Ha3HAYCHUS

[1IK-4 [1K-4.3. Biageet HaBBIKaM¥ OICHKH BIIMSHAS PA3THYHBIX BO3ACUCTBUH Ha ITapaMeTpPhl
HAHOCTPYKTYPHBIX MaTepHAaIOB

INK-5.B/HA | TIK-5.B/HA.1. YMeTb olpeaeNsaTh MpoOJIeMY U CIIOCOOHI €€ PEIICHHUS B MPOCKTE

IMK-5.B/HA | [IK-5.B/HA.2. YMeTh OpraHi30BbIBaTh U KOOPJIMHUPOBATH padOTy YYACTHUKOB MTPOEKTA

ITK-5.B/HA | TIK-5.B/HA.3. YMeTh onpeaeisaTh HeOOXOAMMbIC PECYPCHI /IS peau3aliy MPOCKTHIX 33134

IIK-6.B/TIK | TIK-6.B/TIK.1. MmeeT npeacraBiacHre 06 0COOCHHOCTSAX PETHOHAIBHOTO Pa3BUTHUS U 3HAET

crienmMUKy phIHKA TPyAa B 00JaCTH MPodecCHOHABHON IeATEThHOCTH.
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ITK-6.B/IIK

[TK-6.B/TIK.2. YMeeT aHaIM3UPOBATh NEATEIBHOCTh NPEANPUATHN 1 OpraHu3annii npouIbHON
OTPACII CBOETO PETHOHA.

@akyﬂbmamugﬂbte ducuunﬂuybl

HNHocTpaHHblii A3bIK (HA4YaJIbHBIN YPOBEHb)

YK-1 YK-1.1. 3naer npuHImnel coopa, 0T00pa U 00001IcHNsT HHOOPMAITUH.

YK-4 YK-4.1. 3naer murepatypHyto GopMy U GpyHKIHOHAIBHBIE CTUIIN TOCYJaPCTBEHHOTO (PYCCKOTI0)
S3bIKa, OCHOBBI YCTHOH ¥ MMCbMEHHON KOMMYHHKAIIMN HA TOCYIapCTBEHHOM (PyCCKOM)
MHOCTPaHHOM(BIX) SI3BIKE(aX).

YK-4 YK-4.2. YMeer BbIpakaTh CBOM MBICIH Ha FOCYAapPCTBEHHOM (PYCCKOM) M MHOCTPAHHOM(BIX) SI3BIKAX
B JICJIOBOM OOIIICHHH.

YK-4 VK-4.3. ImeeT npakTUYECKH OBIT COCTaBJICHHUS TEKCTOB Ha rOCYIapCTBEHHOM (PYCCKOM) H

HMHOCTPaHHOM(BIX) SI3BIKAX, OTBIT MIEPEBOJIa TEKCTOB C MHOCTPAHHOTO(BIX) sI3bIKA(0B) HA
TOCYJapCTBEHHBIN (PyCCKHIL), OTIBIT TOBOPEHHS HA TOCYIaPCTBEHHOM (PYCCKOM) M HHOCTPAaHHOM(BIX)
SA3bIKaX.

HNuocTpaHHblii A3bIK (1J151 IPOAOJLKAIOIIUX 00y4YeHue)

YK-1 YK-1.1. 3naer npunImnsl cbopa, ordéopa n 06001meHns HHHOPMAIHIH.

YK-4 YK-4.1. 3naer nurepatypHyto GopMy U GpyHKIHOHAIBHBIE CTUIIN TOCYJAPCTBEHHOTO (PYCCKOTr0)
S3bIKa, OCHOBBI YCTHOW ¥ MUCbMEHHON KOMMYHHKAIIMH Ha TOCYIaPCTBEHHOM (PYCCKOM)
MHOCTPaHHOM(BIX) SI3BIKE(aX).

YK-4 YK-4.2. YMeeT BBIpaXaTb CBOM MBICIIH Ha TOCYJapCTBEHHOM (PYCCKOM) M MHOCTPAHHOM(BIX) SI3BIKAX
B JICJIOBOM OOIIICHHH.

YK-4 YK-4.3. ImeeT mpakTHYECKHH OIBIT COCTABICHHS TEKCTOB Ha TOCYIapCTBEHHOM (PyCCKOM) 1

MHOCTPaHHOM(BIX) SI3BIKAX, OMBIT TIEPEBO/IAa TEKCTOB C MHOCTPAHHOTO(bIX) S3bIKa(OB) Ha
rOCYZapCTBEHHBIN (PyCCKHUil), ONBIT TOBOPEHHS Ha TOCYIapCTBEHHOM (PyCCKOM) U HHOCTPAaHHOM(BIX)
SI3BIKAX.

HpOCKTHafl NeATCJIbHOCTh

ITK-5.B/HA | [IK-5.B/HA.1. YMeTh onpenensits npodieMy U criocoObl €€ peIeHuUs B IPOEKTE
ITK-5.B/HA | IIK-5.B/HA.2. YMeTh OpraHi30BbIBaTh U KOOPJIMHUPOBATH padOTy YYACTHUKOB ITPOEKTA
ITK-5.B/HA | TIK-5.B/HA.3. YMeTh onpeaesaTh HeOOXOIMMbIC PECYPCHI IS peau3aliy MPOCKTHBIX 33134

OcHOBBI KOHCTPYHUPOBAHUSA M TEXHOJIOTUU NMIPOU3BOACTBA JIEKTPOHHBIX CPCACTB

TIK-1 IIK-1.1. 3HaeT pu3nyeckre U MaTeMaTHIECKHE 3aKOHBI 1 MOJIENTH (PH3MUECKIX MPOIIECCOB, JICKAIITIX
B OCHOBE ITPUHINIOB I CTBHUSI 00bEKTOB HAHOTEXHOIOTHH M MUKPOCHCTEMHOMN TEXHUKH

IK-2 ITK-2.2. YMeeT nnaHUpOBaTh U NPOBOJUTH UCCIEAOBAHUS IO CUHTE3Y U aHAIN3y MaTepHaoB U
KOMIIOHEHTOB HaHO- 1 MUKPOCHUCTEMHON TEXHHUKH

[K-3 I1K-3.1. 3HaeT mpUHIUIEI KOHCTPYUPOBAHUS OTIENBHBIX 0JI0KOB KOMIOHEHTOB HAHO- U
MUKPOCHCTEMHOM TEXHUKHU

IK-3 [IK-3.2. YMeeT mpOBOANTE OIIEHOYHBIEC PACUETHI XaPAKTEPHUCTUK KOMITOHCHTOB HAaHO- H
MHUKpPOCHCTEMHOH TEXHUKU

T1IK-4 [TK-4.3. Bianeer HaBbIKaMH OLICHKHU BJIMSIHUSI PAa3JIMYHBIX BO3ACHCTBUI HA apaMeTphbl

HAHOCTPYKTYPHBIX MaTepHaIOB
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[MTPUJIOXKEHUE

Kk OO11ei xapaKTepuCTUKe
OCHOBHOM PO eCCHOHATBHOU
00pa3zoBaTeNbHON MPOTPAMMBI
BbICILIEr0 00pa30oBaHUs
(mpopomxeHue)

1. TpeOoBaHusi K aA0OUTYpPHEHTY, He00OXOAUMBbIE JII OCBOCHHUSI AJANTHPOBAHHON OCHOBHOM
npodeccuoHaIbHOI 00pa3oBaTe/IbHOM NPOrpaMMbl Bbiciiero oopaszosanus (naiee - AOIIOIT BO):

AOUTYPHEHT JIOJDKEH MMETh JIOKYMEHT TOCYJIapCTBEHHOTO 00pasia o cpeaHeM (TI0JHOM) o0IIemM
oOpa3oBaHMM WM cpeaHeM MpodeccrnoHambHOM o00Opa3oBaHuM / O BbiciieM oOpa3oBaHuu. l[lpuem
aOUTYPHEHTOB OCYIIECTBISETCS B cCOOTBEeTCTBHH ¢ [IpaBuiamu nprieMa B QenepaibHOE TOCYAapCTBEHHOE
Oro/KeTHOE 00pa30BaTeNbHOE yUpeXkKIeHHe BhIciero oopasoBanusi «HoBocuOUpckuii rocyjapCTBEHHBIH
TEXHUYECKUW YHHBEPCHTET» Ha O0y4YeHHE MO 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO OOpa30BaHHS —
mporpaMMaM OakajiaBpuaTa, MporpaMMaM CIEIUAINTETa U MPOrpaMMaM MarucTpaTyphl.

C menpto oOecrieueHHsl WHAMBHIYAIBHOTO IOJIXOAAa K OOpa3oBaTEIbHBIM IMOTPEOHOCTSIM
obyuaromerocs ¢ OB3 wiu o0yyaronierocs HHBJIUIA:

— Aburypuent ¢ OB3 mpu mocTyruieHHd Ha OOy4YeHHE MPEIbSBISCT 3aKIIOYCHHE MCHXOJIOTO-
MEINKO-TIEJArOTUYECKON KOMHUCCUU ¢ peKOMeHaalueid 006 o0ydeHnH 1Mo JaHHOMY HampaBICHHIO
MOATOTOBKU (CIENUAIBLHOCTH), cojepkaiiee HWHGOpPMAIMI0O O HEOOXOAMMBIX CHEIUATBHBIX
YCIIOBUSIX O0YUYCHHS,;

— AOurypueHT U3 4YHCla UWHBAIMIOB TNPU TMOCTYIUICHHM Ha OOyuYeHUE TMPEIbsBISIET
WHAMBUAYAIBHYIO MPOTrpamMMy peadMIMTaluy Wik aOUIUTAllMM WHBAIKMA C peKOMeHAanuen ob
00yYeHHUU 110 TaHHOMY HAIPABIICHUIO MOATOTOBKH (CIIEIUAIBHOCTH ), COJICPIKALTYI0 HHPOPMAITIIO
0 HEOOXOIUMBIX CHEUMAJbHBIX YCIOBHUAX OOY4YeHHs, a TaKXKe CBEICHHUS OTHOCUTEIBHO
PEKOMEHIOBAaHHBIX YCJIOBHM U BUAOB TPY/Aa.

OTtin4ne CTPYKTYpPBI a1aNTHPOBaHHOI o0pa3oBaTtenbHoil nporpammel AOIIOII BO
«HaHoTexHOIOrMM U MUKPOCHCTEMHAsl TEXHUKA, poduis: [1oynpoBoAHUKOBEIE MUKPO- U
HAHOCHCTEMBI» OT OCHOBHOM NpogdeccnoHaIbHOI 00pa3oBaTeIbHOI NPOrpaMMbl BbICIIET0
oopasoBanus (1axee - OIIOII BO) «<HaHOTeXHOIOTHY U MUKPOCUCTEMHAsI TEXHUKA, TPOQPHUIIb:
[TosrynpoBOIHUKOBBIE MUKPO- U HAHOCHCTEMBD»

CpaBHenue anantupoBaHHOUM oOpazoBarenbHOi mporpammbl AOIIOIT BO «Hanotexnonorun u
MHUKpPOCHUCTEMHAass TexHuKa, npoduib: [lomynpoBogHuKOBbIE MUKpO- M HaHocuctembl» ¢ OITOIT BO
«HaHOTEeXHOIOTMM W MUKPOCHUCTEMHas TeXHWKa, mpoduiab: [loaynpoBOJHUKOBBIE MHUKpPO- U
HAHOCHUCTEMBD» IO COCTABIIAIONINM CTPYKTYphI IPUBEACHO B TaOIHIIE.

Tabmuna 1
CrtpykTypa 00pa3oBaTejibHOM MPOrPaMMBbI
Io3uuus cpaBuenusi crpykTypbl AOIIOIT | Mecto crienuanu3supoBaHHbIX aJalTalHOHHbIX
BO ¢ OIIOIT BO JUCLMILIMH B CTPYKTYpE Y4eOHOTO IIaHa
AOMOI BO ornoi BO
bnox 1 ucuuniannsl (MOIyJInN) B 4acTh, hopMupyemyto aJanTalvoHHbIE
y4aCTHUKaMU JTUCIUTLITUHBI
00pa3oBaTeNbHbIX OTCYTCTBYIOT
OTHOIIICHUH, BBEJCHbI
a/larTalliOHHbIE
JUCIUILTHHBI
bnok 2 ITpakTuku CoBnagaer
bnox 3  TocynmapcTBeHHas  WUTOroBas CoBnanaer
aTTecTanus




Obwas mpyodoemkocmo 240 3E | 240 3E

DaKkyJbTATUBBI:
Oomme mrg AOIIOII BO wu OII BO
«HanorexHonoruu u MUKPOCHUCTEMHAs CoBnaaroT B podecCHOHATEHOM YacTh

TexHuKa, mnpoduis: [lomynpoBoaHUKOBBIE
MHUKpPO- U HAHOCUCTEMBbI»

AjanTanMOHHbIE JMCHMUILIMHBI  YaCTH, BBEJICHBI OTCYTCTBYIOT
¢opmupyemoii YYACTHMKAMH

o0pa3oBaTeIbHbIX OTHOLLICHUH

Kanennapublii yueOHblii rpadpuk CoBnanaer

Ocob6ennoctu ctpyktypbel U coctaBa AOIIOII BO «HanoTexHONOTMH W MHUKPOCHCTEMHAS
TexHHKa, po¢wib: [TomynpoBOIHUKOBbIE MUKPO- U HAHOCHCTEMBD» MPEICTABJICHBI CHEIUPHUUECKUMU
JTUCHUTITMHAMU, OTTUCAHHBIMH HIDKE.

BBeeHne cnenuaJaM3HpPOBAHHBIX AJANTALMOHHBIX JMCHUIUIMH B yueOHbIM miaH: OCHOBBI
IICUXOJIOTMYECKOTO 370pOBbsl, AJAaNTHBHbIE HH(OPMALMOHHBIE M KOMMYHMKAIIMOHHBIE TEXHOJIOTUU
BBOJIATCS B 4acTb, (POPMUPYEMYIO yYaCTHUKaMU 0Opa30BaTENIbHBIX OTHOLIEHUH, U MpeJHa3HAYeHBbI IS
JIOTIOTHUTEIBHON WHAMBHUIYATH3UPOBAHHON KOPPEKIMH HapyIICHHH y4eOHBIX M KOMMYHHKATHBHBIX
yYMEHHUH, Npo(hecCHOHATLHON U COIMAIbHOM aJanTaliy Ha 3Tale BBICIIEro 00pa30BaHMUs.

COZ[ep)KaHI/IG CIICIUAJIM3UPOBAHHBIX aAallTAIMOHHBIX AWCHUINUIMH W TCXHOJIOTMHU HUX pCain3allun
OTIPEJICTISIETCS. C YYETOM HO30JIOTHYECKOH T'PYMIBI, K KOTOPOH OTHOCHTCS OOydaromuiicsi (He3psuue H
CIaboOBUAAIINE 00YyJAIONIHECs; TIIyXue, cabocplanie 00yJanuecs; 00yJarnuecs ¢ HapyeHUsIMH
OTIOPHO-/IBUTATEIBHOTO armapaTa).

CHCLII/IaJH/ISI/IpOBaHHBIe aallTAallMOHHBIC JUCHUIUIMHBI HAITPABJICHBI Ha oOecrieueHne BOIIPOCOB
NpPaKTHYECKON paboThl 00YyYaroIMXCs U3 YKCIa MHBAIWAOB U JIUI C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH
310poBbs (nanee — OB3) no ocsoenuto AOITOIT BO. Crpykrypa crienualn3upoBaHHBIX aallTallMOHHBIX
JVCIUITIMH TPEe/ICTaBIeHa B TabIHIe 2.
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ApanTauHOHHbIE OHCLHNNKHHBI YacTH, (hopMUpyeMoi yHacTHHKaMKH obpazoBaTenbHbIX OTHOWEHHA™

0.1 (0cHOBb NCHXONOTHYECKDTD SE00 =l il 2z ] 1 cn
3A0POELA & e B WCT

0.2| AganTuBHble WHOOPMALMOHHEIE n |B1500 & 120 2 ] H c
A
KOMMYHHKELWOHHbIE TEXHONOTHN g F; Es MCT

* MECTO B8AENTAUMOHHEIX JUCLMIIKMH B YBCTH, BOPMUPYEMOR YYSCTHUHEMM 0Opas0BaTENEHEIX OTHOWEHWA, ONPESenaeTca B MHANEWAYENEHOM
NOpAAKE, B 3BUCHMOCTH OT MHAMBMOYENbHbIX OCOGEHHOCTER NMLE C CrpaHWYEHHBIMKM BO3MOHHOCTAMM 300p06BbLA

Oco0blii MOPAA0K peau3auum JUCHHUILVIMH 10 (U3NYECKOil KyJbType U CIOPTY.

Jns oOydarommxcst U3 yuciaa MHBaIUAOB U jun ¢ OB3 yHHBepCHTET yCTaHaBIMBAaET OCOOBIi
MOPSAOK OCBOCHUS AMCLUUIUIMH MO (DU3MUECKON KYJIbTYpe U CIOPTY B COOTBETCTBUHU C JIOKAJbHBIMU



HopMaTuBHBIMH akTamu HI'TY, omnpenensiouiMu MOpsIOK OCBOEHHUSI 00pa30BaTEIbHON MPOrpaMMbI
WHBAJIMJIAMU U JIUI[AMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI.

Paboune nporpaMmbl U ()OH/ OLICHOYHBIX CPeACTB y4eOHBIX JucHUILIHH (MoayJei) AOIIOIT
BO «HanoTexHOomOrMM M MMKpPOCHCTEMHAas TEXHHKA, MNpoduib: IlodynpoBOJHUKOBBIE MHKpPO- U
HAHOCHUCTEMBI», 3a UCKIOYEHHEM AMCLHUIUIMH, OTHOCSIIUXCS K aJalTallliOHHOMY MOAYJIO, WIACHTUYHBI
pabounM mporpamMmmMaM © (GOHIAM OLEHOYHBIX cpeacTB aucuumumH (Mmoxynei) OIIOII BO
«HaHOTEXHOMOTMM ¥  MHKPOCHCTEMHAs TeXHHUKa, Mpo¢wib: [lodynmpoBOIHUKOBBIE MHKpPO- H
HaHOCHCTEMBI», PEAIN3yeMOM B OOBIYHOM PEXHUME.

HckiroueHne coCTaBisIOT: alallTAllMOHHBIN MOJYJIb U METOJMYECKHE YKa3aHUs MPENo/iaBaTesisiM
u oOydaromuMmcs-muuaM ¢ OB3 mo peanuzanuu Wil MO W3YYEHHIO MOAYJs (AMCUMIUIMH) — OHHU
BBITIOJTHSIOTCS C YIETOM CHEIIM(PUKN HO30JIOTUIESCKON TPYTIITHIL.

Opranmsanusa npaktuk 1o AOIIOII BO «HaHoTexHoiorMH W MHUKPOCHCTEMHAs TEXHUKA,
npopmib:  I[loaynpoBOIHUKOBBIE MHMKPO- W HAHOCHCTEMBD» IPOBOAUTCS B OCOOOM  HOpSJKE:
WH/IMBUAYAIbHBIC 3a/1aHus oOydaromeMycs U3 4ucia MHBanuA0B U jun ¢ OB3 Ha npou3BOACTBEHHYIO
IPAaKTUKY YYUTBIBAIOT CIEUU(PHUKY HO30JI0TMH, COCTOSIHME 370pOBbs, TPeOOBAHUSA IO JOCTYNHOCTH.
Br16op MecT mpoxokIeHHs MPAaKTUK OCYLIECTBISIETCS C YYETOM MX MHIUBUAYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3710POBBS

I'ocynapcrBennass wuroroBas arrecrauuss 1o AOIIOII BO  «HanotexHosorun u
MHUKPOCHCTEMHas TEXHUKA, Tpoduiib: I101ynpoBoJHIKOBbIE MUKPO- M HAHOCUCTEMBD JIJISl 00YYarOLIIXCS
n3 yucia uHBanuAoB U guu ¢ OB3 nmpoBoautcs yHuBepcuteToM B cooTBercTBHM ¢ IlostoxkennmeM o
rocynapcreeHnoii  uroropoii arrecraumu (I'MA) BbinyckHukoB HI'TY 1o ocHOBHBIM
o0pa3oBartenbHbIM nporpammam u IlopsiikoM npoBegeHHs] MTOrOBO ATTECTALMH BbINYCKHHUKOB
®I'OY BO HITY mno o0pa3oBarelbHbIM MpOrpaMMaM BBICHIETO OOpa30BaHUS MU C YYETOM
OCOOCHHOCTEH HX MCUXO(U3MYECKOTO PA3BUTHSA, MX HHIUBUAYAJIbHBIX BO3MOXXHOCTEH W COCTOSHUSA

3JI0pOBBSI.

B 3aBucuMOCTH OT WHIUBUIYAIbHBIX OCOOEHHOCTEH, OOydYalmMXcd C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 3/IOPOBBSl YHHBEPCUTET 00ECNedrBaeT BBIMOJHEHUE CIEIYIONIMX TpeOOBaHUM mpu
MIPOBEJICHUH TOCYIAPCTBEHHOT'O aTTECTAlIMOHHOTO UCTIBITAHMUS:

a) 1S cJIenbIX:

3aJlaHdsl WM WHBIE MaTepHalibl JUIsl CAAaud TOCYJIapCTBEHHOTO AaTTECTAlMOHHOTO HUCIIBITAaHUS
opopMisitoTcsl  penbeHO-TOueyHbIM IMIpUGTOM bpaiing wuiam B BHUAE SJIEKTPOHHOTO JOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBIO KOMITBIOTEPA CO CHEIHAIM3UPOBAHHBIM TPOrPAMMHBIM 00€CTIeUeHUEM s
CJIETIBIX, JINOO 3aYUTHIBAIOTCS ACCUCTEHTOM;

MUCHhMEHHBIC 3aJaHUS BBITIOTHSIIOTCS 00yYarouMuCS Ha Oymare penbeHO-TOYCUHBIM mpudTOoM
Bpaiinsg win Ha KOMIbIOTEpPE CO CHEIMATU3UPOBAHHBIM MIPOTPAMMHBIM 00€CIIeYeHUEM ISl CIETbIX, TN00
HAJIUKTOBBIBAIOTCS] ACCUCTEHTY;

IpU HEOOXOIMMOCTH 00YYAIOIIUMCS MTPEIOCTABIISETCS KOMIUIEKT MMChMEHHBIX MPUHAATICHKHOCTEN
u Oymara Juis muchMa pelnbeHO-TOUYCYHBIM pudTOM bpaiins, KOMIBIOTEp CO CHEIHATU3UPOBAHHBIM
MPOrPaMMHBIM 0O€CTIeYeHHEM JIJIsl CIETIBIX;

pH HEOOXOIUMOCTH OOYYAIOIIMMCS TPEIOCTABISETCS ACCHCTUBHBIN MOMOIIHUK JUIsl BBOJA/
3anucu matepuanos ['MA.

0) 1151 CJIA00BUASIIIIMX

3alaHdsl M WHBIE MaTepHalibl JUIsl CAAud TOCYJApCTBEHHOI'O AaTTECTAlMOHHOTO HCIIBITAaHUS
ohOpMIISFOTCS YBETHUEHHBIM IPU(TOM;

obecrneunBaeTcs HHIUBUAYaIbHOE paBHOMEpHOE ocBelleHue He Menee 300 mrokc;

Mpu  HEOOXOJMMOCTH  OOYyYalolMMCS  TPEJOCTABIISICTCS  YBEJIMYMBAIOIIEE  YCTPOMCTBO,
JIOTTYCKAeTCsl UCTIOJIb30BaHUE YBEITUUHUBAIOIINUX YCTPONUCTB, UMEIOIIUXCS Y 00yUYaloIuXcs;

pH HEOOXOIUMOCTH OOYYAIOIIUMCS TPEIOCTABIISETCS ACCHCTUBHBIN MOMOIIHUK JUIs BBOJA/
3anucu Matepuanon ['MA.



B) VISl TVIYXHMX M CJ1200C/IbIIIANINX, € TSKeJIbIMH HAPYLICHUAMH PeyM:

o0ecrieurnBaeTCs Haau4re 3BYKOYCWIMBAIOIICH ammaparypbl KOJUIEKTUBHOTO IOJIb30BAHUSA, MPHU
HEOOXOIUMOCTH OOYyYaIOUIUMCS MPEAOCTABISIETCS 3BYKOYCHIIMBAIOIIAs anmapaTypa UHIUBUAYaIbHOTO
MOJIb30BAHUS;

[0 WX YKEJaHUK TOCYJIapCTBEHHBIC ATTECTAlMOHHBIE HCIBITAHUS IMPOBOAATCS B IUCBMEHHOMU
opme;

IpU HEOOXOAUMOCTH OOYYaIOLIUMCS IPEIOCTABISIOTCS YCIYTH MPSMOro U 0OpaTHOTO MepeBoja
Ha PYCCKHUI KECTOBBIN A3BIK.

r) Uil JIMI ¢ HAPYLIEHUSIMHM ONOPHO-ABUIaTEJHLHOI0 anmnapara (TsSDKeJIbIMU HApyIICHUSMU
JIBUTATEIBHBIX (YHKIMH BEPXHUX KOHEYHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

MUChbMEHHBIE 33JJaHUS BBIMOIHIIOTCS 00YYalOUIMMUCS Ha KOMIIBIOTEPE CO CHEIMATU3UPOBAHHBIM
MPOrPaMMHBIM 00ECTICYCHIEM HITH HAIMKTOBBIBAIOTCS ACCHCTEHTY

0 UX JKEJIAaHHUIO TOCYJapCTBEHHbIE aTTECTAIIMOHHBIEC UCIIBITAHUS TPOBOASTCS B YCTHON (hopme;

pu HEOOXOIUMOCTH OOYYAIOIIMMCS MPEIOCTABIISETCS ACCHCTUBHBIN MOMOINHUK JUIs BBOJA/
3anucu Matepuanos [ MA.

Crneunajn3upoBaHHoe IPOrpaMMHOe oOecriedeHmne

Jaws for Windows 14.0 Pro - [IporpamMmHoe obecrieueHre SKpaHHOTO JO0CTyIa

Easy Reader - [IporpamMmmuoe obecrieuenue i ureHust KHUr B popmare DAISY

3. MAGic 11.0 Pro - [Iporpamma 5KpaHHOTO YBEJIWYEHUS ISl YHUBEPCAILHOTO JIEKTPOHHOTO
BUJICO YBEJIUYUTENS

4. Dolphin Daisy Software( muctpuOytuB) s bpaitneBckoro npunarepa Everest -DV4) -
[IporpamMmMHOe obecrieueHue JijIsl MpuHTepa CUCTeMbl bpaiins

5. TIo DBT 11.0 Duxbur Braille Translation Software (ans bpaitneBckoro npunarepa Everest -DV4) -
[IporpamMMHOe obecrieueHue sl MpUHTepa cCUcTeMbl bpaitis.

N —

CneunnajbHOe acCHCTHBHOEe 000pyI0BaHUE ISl oOecriedyeHUs1 00pPa30BaTEeJIbLHOr0 Npouecca
JJISl CTYJIEHTOB ¢ HAPpYLIEHUEM 3PeHus

1. YHuBepcaabHbIN 351eKTpOHHBIN BuAco-yBeaununtelb ONY X Swingarm PC Edition (2 mmr)

2. ITopraTuBHbIi pyuHoii Buneo-yBennuutens (OPBY) «RUBY XLHD» (4 mr)

3. Ckanupymolas 1 YUTarolas MalliHa Ui He3pSYuX U cabO0BUISAIINX MOJIb30BaTenel Sara
CE (2 mr)

4, Cranmonapusiii Buaeo — yBenuuutenb TOPAZ XL HD 22(1 mr)

5. Taktunbnbiil guciieit bpaiins Focus — 80 Blue (1 mr)

6. YcerpoiictBo TakTriibHOU Trpaduku PIAF (1 mT)

7. bpaiinesckuil npuntep Everest -DV4 (1 mr)

8. [TopTaTuBHBIN py4YHON BHICO-YBEIUUUTEND (1 11IT)

0. Junamudeckas FM- cuctema

10.  Cunxponwuszarop miast FM WallPilot™

11.  Axycruueckas cuctema Roger DigiMaster 700

12.  Akycruueckas cuctema Roger DigiMaster 500

13.  VHayKuuoHHAS MEPEHOCHAs! CUCTEMA TSl CTaOOCIBIIIANIUX B YCIOBUSAX MOBBIIIEHHOTO

YPOBHS OKpYy>karoniero myma «Mctok» - A2
14.  Cranuonapsas uHIyKuuoHHas cuctema (100 m2)

CrnenuajJn3npoBaHHoe 000py10BaHHE IIEHTPA KOUIEKTUBHOIO 10JIb30BaHuA PecypcHoro
Y4€eOHO-MeTOAUYECKOr0 HeHTPA 10 00y4eHUuI0 MHBAJIUA0B 1 Jul ¢ OB3:

1. [TonsecHo# GuOpoonTUUECKUNA MOIYIb U CEHCOPHOU KOMHAThl «CyX0ii ayII-
noJTyKpyTJibiit 50%25%200

2. Cryn cenno 0e3 CIMHKHU

3 CenJIOBUTBIN CTYJI CO CIIUHKOMN

4. [Iporpammuo-annaparusiii koMmiuieke JJoctynnas cpena @eppym 42 marovima apt.Prs 18546

5 TaKkTUIBHBIN JOPOKKHU

6 Croiika nepeBsnnas Ha 15 tpocteit JIT-01



7. Croiika nepeBsinnasg Ha 7 koctbuien JJK-01

8. ArmnmapatHO-TIporpaMMHBINA KOMIUTeKC [t oOygarormxcst ¢ OJJA (JILIT)

0. Kommekt peabunuranrionasix matepuainoB « Toma&Co»

10.  Jloronemuueckuit TpeHaxep «/Irnpda-142.1» Bepcus 2.1.

11.  PIAF (Pictures In A Flash) — ycTpoiicTBO, KOTOpOE MO3BOJISIET CO37aBaTh OCSA3aTEIbHbIC
PHUCYHKH Ha CIEMAIBbHON OyMmare.

12. [TopraTuBHbIi auctuieit bpaitns Focus-80

13.  CencopHas koMHaTa

14. [Iporpammbl S5KpaHHOTO AOCTYIA

15.  Kpecno-komsicku

16.  JlecTHUYHBIN MOABEMHHUK (CTYIEHHKOXO.)

17.  3ByKOBbIE Masiku

OOyuatomnuecs W3 4Hucla JUL C HUHBANUAHOCTHI0O M OB3 oOecrieueHbl meyaTHBIMU U (WJIH)
AJIEKTPOHHBIMH 00pa30BaTENbHBIMU pecypcaMd B (GopMax, aJalNTHPOBAHHBIX K OTPAHUYCHUSM HX
310pPOBBSI.

OOyueHue nuIl ¢ HAPYUICHUSMHU CIyXa OCYIIECTBIISIETCS C MCIOJIb30BAHUEM HH(OPMAIIMOHHBIX
CUCTEeM (MHTEpaKTHUBHBIE CUCTEMBbI, Oeryias CTpoKa, TeMaTUYEeCKHe MOPTAJIbl, DJIEKTPOHHbIE OMOIHOTEKN
U T.J1.). B yueOHBIX MOMENICHUAX TPUCYTCTBYIOT HH(GOPMUPYIOIINE 3HAKUA U TaOJIMYKH, CBETO- 3BYKOBBIC
ONOBEIIATEIH.

Jns cna®oBumsammx oOydarOmMXCsl B JICKIUOHHBIX M YYEOHBIX ayAUTOPHSIX IperycMOTpeHa
BO3MOXXHOCTh IIPOCMOTpA YAaJIEHHBIX O0BEKTOB (HaIIpUMEp, TEKCTa Ha JOCKE WU Cllaiifla Ha SKpaHe) Mpu
IIOMOIIY BUJIEOYBEJIUUUTEIEH ISl yAAIEHHOTO IIPOCMOTpA.



