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1. O0mue moJ10KEeHHUA

1.1 JIOKyMeHTBI, perjiaMeHTHPYIOLIHe COJep:KaHHe M OPraHM3auMiI0 00pa3oBaTeJIbHOIO

npouecca

OO6pa3zoBarenbHasi IpOrpaMMa aKaJIeMUIECKON MarucTpaTypsl (J1ajnee MarucTpaTypbl), peaansyemas
1o HampasiaeHuto noarotoBku 28.04.01 HaHOTeXHOJIOrMM M MUKPOCHUCTEMHAs TEXHHUKA, MPEICTaBISAET
COOOM KOMIUIEKC OCHOBHBIX XapaKTEpUCTHK oOpa3zoBaHus (00beM, cojAep)kaHHe, IUIaHUpyeMble
pe3yJbTaThl), OPraHU3aLMOHHO-TIEArOTHYECKUX YCIOBHH, (OPM aTTeCTallMy, KOTOPBIA NPEICTaBICH B
BU/JIE CJIEAYIOLIEr0 KOMIUIEKTA JOKYMEHTOB:

e 00I1el XapaKTepUCTUKU 00pa30oBaTeIbHON MPOrpaMMBbl BEICIIETO 00pa30BaHus;
y4eOHOro IJ1aHa;
KaJIeHJAapHOTO y4eOHOro rpaduka;
pabouuX MporpaMM JUCIUTIINH (MOJTyJICH );
MIpOrpamMM IMpPaKTHUK;
(hOHIIOB OIIEHOYHBIX CPEJICTB 110 AUCIUIIMHAM U TOCY/1apCTBEHHON UTOTOBOW aTTECTAIINU;
METOJIMYECKUX MaTEpUajoB.

WNudpopmanus o0 oOpasoBarenbHON mporpaMMe pasmeleHa Ha opunuansiom caiite HI'TY B cetn
«UuTepuer» http:// www.nstu.ru/sveden/education.

KoMIuiekT nOoKyMEHTOB MO 00pa3oBaTeiabHOW IporpamMme OOHOBIISIETCS €KEroJHO C YYEeTOM
pa3sBUTHS HAYKH, KyJIbTYPbl, 3KOHOMUKHU, TEXHUKH, TEXHOJIOTHH U COLMAIILHOM C]ephl.

1.1.1 B obmeit xapakTepucTuke 00pa3oBaTEIbHON MPOrpaMMbl YKa3bIBAIOTCS:
KO/ 1 HAUMEHOBAHNE HAIIPABJIEHUS MOJITOTOBKU;
HaIpaBJIeHHOCTH (Tpoduih) 00pa3oBaTEILHON MTPOTPAMMBI;
KBaJM(UKaLus, IpUCBauBaeMasi BBIITYCKHUKAM;
BUJI TPO(ECCUOHATIBHOM JIeATEIbHOCTH, K KOTOPOMY T'OTOBSITCSI BBIITYCKHHKH;
® [UJIAaHUpPYEMBbIE PE3yJIbTaThl OCBOEHUSI 00pAa30BaTEIBbHON MIPOrPaMMbl — KOMIIETEHLIMH, KOTOPBIMU
JIOJIKHBI 00J1a/1aTh BBIITYCKHUKHU:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTAaHIAPTOM;
- YCTaHOBJICHHBIE OpraHu3alUedl JOINOJIHUTEIbHO K KOMIIETEHUUSAM, YCTaHOBJIEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM, C YYETOM HAaIpaBIeHHOCTH (mpoduist) obpazoBaTeabHOM
MIPOrpamMMBl;
®  [UIAHUpPYEMbIC Pe3yJIbTaThl 00yUEHHS MO KaXIO0W JUCHUIUIMHE (MOIYJII0) U MPaKTHKE - 3HAHUS,
YMEHUS, HaBBIKU U (WJIN) OMBIT AEATEIILHOCTH, XapaKTEePU3YIOIIHNEe Tarbl (OPMUPOBAHUS KOMIIETCHUUHN U
oOecrneynBaroie JOCTUKEHHE IIJIAHUPYEMbIX Pe3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHON IPOrPAMMBI.

B Ka4yecTBe NPUIOKEHUS K OCHOBHOM XapaKTEpUCTHUKE o0pa3oBaTenbHOU
IIPOrpaMMbl IPUBOAUTCSA: TAOJMUIIA COOTBETCTBHMSI MEXKIY XapaKTEpUCTHKAMHU JTAllOB  OCBOEHUS
KOMIIETEHIIMHA (3HAHUSIMHM, YMEHMSAMHU M OIBITOM JIEATEIbHOCTH BBIIYCKHHKA) M 3JEMEHTaMH
o0pa3oBaTenbHOM nporpamMmbl (Y4eOHBIMU TUCHUILUIMHAMY (MOIYJISIMHU) U IPAKTUKAMHU).

1.1.2 B yueOHOM 1mJaHe YKa3bIBaeTCcid INepeuyeHb JUCHMIUIMH (MOAynel), NpaKTHK,
aTTECTAllMOHHBIX HCIBITAHUN TOCYJapCTBEHHOM HMTOrOBOM arTecTaluy O0y4arouluxcs, APYTrUX BHJIIOB
yueOHOI NesaTeabHOCTH (Jlajee BMECTe - BHJIbI y4eOHOHM NesTeIbHOCTH) C yKa3aHHEM HX oObema B
3a4EeTHBIX €AMHULAX, IOCIIEI0OBATENILHOCTU U pacipeielieHus 1o rnepruojgam oOydenus. B yuebHom ruiane
BbIJIENIAETCSl 00beM paboThl 00YUAIOIIMXCSl BO B3aMMOACHCTBUM C MpENoAaBaresieM (Jajiee - KOHTaKTHas
pabora oOydJaronuxcsi ¢ mpemnojaBaresieM) (10 BUJaM yUeOHBIX 3aHSTHI) U CaMOCTOATEIHLHON pabOThI
oOyuyaromuxcs B akaJeMHuecKux vacax. [ Kakaod AUCHUIUIMHBI (MOAYIIS) M MPAKTHUKU YKa3bIBaeTCA
dhopma MpoMeKYyTOYHOM aTTECTAUUA 00YUYaAOIIHUXCSI.

1.1.3 B kanengapHoM y4eOHOM rpaduKe YyKa3bIBAIOTCA IEPUOJbl OCYIIECTBICHHUS BHJIOB
y4eOHOM NeATENIbHOCTH U MEPUObl KAHUKYII.

1.1.4  PaGouas nporpamma JUCHMIUIMHBI (MOIYJIs) BKIIOYAET B ceOs:

e  HaMMEHOBaHME AMCLUIUIUHBI (MOAYIIA);

® [IepeyeHb IUIAHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHs IO TUCHUIUIMHE (MOJMYJII0), COOTHECEHHBIX C
IUTAHUPYEMbIMH pe3yJIbTaTaMHi OCBOECHUS 00pa30BaTeIbHOM POrpaMMBbl;

e  yKa3aHME MeCTa AUCLUUIUIMHBI (MOAYJI) B CTPYKType 00pa3oBaTeIbHOM NpOrpaMmBl;



e 00BEM AMCUUIUIMHBI (MOYJIS) B 3a4ETHBIX €AMHUIAX C YKa3aHHEM KOJUYECTBa aKaJeMHYECKHX
4acoB, BBIJCJIICHHBIX Ha KOHTAaKTHYIO paboOTy oOydamomuxcs ¢ mpernojaBareneM (10 BUAAM Y4eOHBIX
3aHATUN) U Ha CAMOCTOSITENIbHYIO pab0Ty 00yyaroluxcs;

®  CoJlepXKaHWEe JUCHUIUIMHBI (MOMYJIs), CTPYKTYPUPOBAaHHOE MO TeMaM (pasjeiaM) C yKa3zaHHeM
OTBEJCHHOTO HA HUX KOJMYECTBA aKaJAEMHUYECKUX YaCOB U BUJIOB YUEOHBIX 3aHATHIA;

® [epedyeHb Yy4eOHO-METOAMYECKOrO O0ECIeUeHHUs JUIsl CaMOCTOSATENIbHOW paboThl 00yYaromuxcs
10 JUCUUIUIMHE (MOIYJIIO);

e (OHI OLEHOYHBIX CPEACTB ISl MPOBEACHUS NMPOMEXKYTOUHOH arTecTtaluu oOydyaromuxcs MO
JTUCIUTIINHE (MOJTYIIIO);

® [iepeuyeHb OCHOBHOW M JOIOJIHUTENIbHON y4eOHOW JMTepaTypbl, HEOOXOAUMOMN ISl OCBOEHUS
JUCIUIUTMHBL (MOZYJIS);

® [IepeueHb pecypcoB MH(OPMALMOHHO-TEIEKOMMYHHUKAIMOHHOM cetn "MHTepHer" (nanee - ceThb
"NuTepHet"), HEOOXOIUMBIX JIJISi OCBOSHUS TUCITUTUTMHEI (MOIYJIs);

®  [epedyeHb METOAMYECKOTO U MPOrPaMMHOI0 00eCTIeYeHUs AUCIUILTUHBI (MOYJIs);

e 1mepeyeHb  WHPOPMAIMOHHBIX  TEXHOJOTHH,  HWCHOJB3YEeMBIX  TPH  OCYIIECTBICHUU
00pa3oBaTeNbHOrO Ipolecca IO AUCHUIUIMHE (MOAYINI0), BKIOYAs IEpeueHb IPOTrPaMMHOTO
obecrieueHss 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HEOOXOIUMOCTH);

e OmHCaHWEe  MaTepPHATbHO-TEXHHUYECKOW  0a3bl,  HEOOXOAMMOW  UII  OCYIIECTBIICHHUS
00pa3zoBaTeNbHOTO MpoIlecca Mo TUCHUTIIHHE (MOIYIIIO).

1.1.5  IIporpamma npaxkTHKH BKJIIOYaeT B ceOs:

e  yKa3zaHWE BUA MPAKTHKH, crioco0a u ¢hopmsl (hopm) ee TpOBEACHHS;

®  [epeyeHb IJIAHUPYEMBIX PE3yJIbTaTOB 00yUEHUs MPU MPOXO0XKIECHUH MPAKTHKH, COOTHECEHHBIX C
IUTAHUPYEMbIMH pPe3yJIbTaTaMHi OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMmBbl;

e  yKa3aHME MECTa NPAaKTUKU B CTPYKType 00pazoBaTeIbHON MPOrpaMMBbl;

e yKazaHHe 0ObeMa NPAKTUKU B 3aUETHBIX €IMHHIIAX U €€ MPOJIOJKUTEIBHOCTH B HEJENAX JINOO B
aKaJIeMUYECKUX UM aCTPOHOMHUYECKUX Yacax;

e  coJepXaHUe NPAKTUKY;

e ykazaHue (hOpM OTUETHOCTH IO MPAKTHKE;

e (OHI OIEHOYHBIX CPEACTB ISl MPOBEACHUS NMPOMEXKYTOUHOH arTecTanuu OOydyaromuxcs Mo
NPaKTUKE;

e [epedyeHb yueOHOI JuTeparypsl U pecypcoB cet "MHTepHeT", HeOOXOIUMBIX Ul MPOBEACHUS
NPaKTUKH;

e nepedyeHb HH(POPMAMOHHBIX TEXHOJOTHH, NCIIOIb3yEMBIX IIPU MIPOBEACHUH NPAKTUKH, BKIHOYas
HepevyeHb IPOrpaMMHOro o0ecreyeHus U MH(MOPMAIMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOIUMOCTH);

e  ONHCaHWE MaTePUATLHO-TEXHUYECKOHW 0a3bl, HEOOXOIMMOH JIJIsl TPOBEICHNUS IPAKTHUKH.

1.1.6 ~ ®oHI OLEHOYHBIX CPEICTB Ui MPOBEACHUS NMPOMEKYTOUHON aTTECTallUU O0YyYarolIuXcs
[0 AMCUUIUIMHE (MOIYJII0) WIM MPAKTUKE, BXOAALIMNA B COCTaB COOTBETCTBYIOIIEH pabouel mporpaMMel
JVCTIIATUTAHBI (MOJYJIS) WUIA TIPOTPAMMBI TIPAKTUKH, BKITFOYAET B CEOsL:

® [epeyeHb KOMIIETEHIMHA C YKa3aHHEM »5TanoB uX (OPMUPOBAHHS B TMPOIECCE OCBOCHUS
00pa3zoBaTeIbHON MPOTPAMMBI;

e ONucaHHE IOKa3zaTelell M KpUTEpHUEB OIICHWBAHUS KOMIIETCHIIMHA Ha PA3JIMYHBIX ATarnax Hx
¢dbopMHpOBaHHUs, ONMHUCAHHE INKAJA W IMPOLEAYp OLEHMBAHUS JUIS KaKJIOrO pe3ysibTara OOy4eHHus 0
JUCIUIUIMHE (MOYJI0) WM TPAKTUKE;

® THUMOBBICE KOHTPOJIbHBIC 33/IaHUSI WIM WHBIE MaTepHalbl, HEOOXOAMMBIE JJISi OIEHKHA 3HAHWH,
YMEHUH, HaBBIKOB M (WJIM) ONbITa JAEATENbHOCTH, XapaKTEpU3YIOMIMX JTambl (popMUpOBAHHS
KOMIIETEHIIUH B IIPOLIECCE OCBOECHUS 00pa30BaTeIbHOM POrpaMMBbl;

®  METOAMYECKHE MaTEPHabl, OMPEICIISIONINE MPOLEAYPhI OLICHUBAHUS 3HAHUH, YMEHHIA, HABBIKOB
U (WJIH) OTIBITA ICATEILHOCTH, XapaKTePU3YIOIINX dTarbl (OPMUPOBAHUS KOMIIETCHITUH.

1.1.7  ®oHJ OLEHOYHBIX CPEACTB I TOCYAAPCTBEHHOW NTOrOBOM aTTecTallMy BKIIOYAET B ceOsl:
® [epedyeHb KOMIETEHLMH, KOTOPbIMU JIOJKHBI OBJIAJE€Th OOydarolMecss B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON IPOTrPAMMBI;

e  OmHWCaHWE TMOKa3aTeliel W KPUTEPHEB OICHWBAHUS KOMIIETCHIIMH, a TaKXKe IIKAJI W TPOIEIYp
OIICHUBAHWS,



®  THUIOBBIC KOHTPOJIbHBIC 33JJaHUs UM UHbIE MaTepUaibl, HEOOXOIUMBIC JJISl OLIEHKU Pe3yJIbTaTOB
OCBOEHMS 00pa30BaTEIbLHON MPOrPaMMBbI;

e  METOAMYECKHE MaTepuallbl, ONpeAEsAIoIIre NpPOLEeayphl OLIEHUBAHHS PE3yJbTaTOB OCBOCHHUS
00pa3oBaTeNbHON IPOTrPAMMBI.

1.2 Hean (Muccus) od0pa3oBaTebHOI MPOrpaMMbl

Muccus obpazoBarensHoil nporpammbl 28.04.01 HaHOTEXHONOTHH M MHKPOCUCTEMHAsT TEXHUKA,
Marucrepckasi mporpamma: Marepuanbl MHKPO- M HAaHOCHCTEMHON TEXHUKHM (OCHOBHOWM BHJ
nestenbHOCTH HayudHo-uccienoBarenbckas) B COCTOMT B IOATOTOBKE BBIMYCKHHKOB, CIOCOOHBIX
OCYIIECTBIISATh HAYYHO-UCCIEAOBATENbCKYIO MPO(ECCHOHANBHYIO NESTENIbHOCTD, CBA3AHHYIO C (DU3UKON
MOJYTIPOBOJIHUKOB U JUAJIEKTPUKOB, (PU3UKON HHU3KOPAa3MEPHBIX CTPYKTYp, (DU3UKOW MOBEPXHOCTH,
HAHOTEXHOJOTUSIMU B DJJIEKTPOHUKE, MaTepuajaMl MHUKPO- W HAHOCUCTEMHOM TEXHUKH, MHUKpPO- U
HaHOBJIEKTPOHHUKOM.

Lenu oOpa3oBarenbHON MporpamMmbl 0a3UPYIOTCS HA COBOKYIHOCTHU 3HAHUM, YMEHUH, HABBIKOB U
METOAMK, KOTOPBIMU JTOJKHBI 00manarh BeimyckHuku OIT 28.04.01 mociie oOydeHus u uepe3 HeKOTOPBIN
MIPOMEXKYTOK BpeMeHH Tociie o0ydenus. Taxoke menu OIT 28.04.01 cTposTcs Ha IPUHITUIIE COOTBETCTBUS
npodeccronanbHbIX TpeboBanuii OIl, mpodeccnoHanbHBIX CTaHJAPTOB IMOJYIPOBOAHUKOBOW OTpaciy,
KOTOpBIE YAOBJIETBOPSIOT MpodecCHOHATBHBIM TpeOoBaHusIM 0a30BbIX padotomateneit (MDII CO PAH,
AO «H3IIIT ¢ OKBb» u AO «HIIIT «BocTtok»).

1.3 Cpoku ocBoeHust 00pa3oBaTeIbHOI NPOrpaMMbl

OO0BbeM mporpaMMbl MarucTpatypsl cocTtaBiasier 120 3aueTHBIX equHUI] (danee - 3.6.)  BHE
3aBUCUMOCTH OT MPUMEHSIEMbIX 00pa30BaTEeIbHBIX TEXHOJOTHHA, PeaTn3alud MPOrpaMMbl MarucTpaTypsl
10 MHIMBHIYJILHOMY Y4eOHOMY IIIaHy, B TOM YHCJIe YCKOPEHHOMY OOYUYCHHIO.

Cpok moxydeHusi oOpa3oBaHusi 1O 00Opa30BaTENbHONW NporpamMme B OYHOH (opme oOyueHwHs,
BKJIIOYasi KaHUKYJIbI, PEAOCTABISIEMbIC IOCIEe TMPOXOXKICHUS TOCYJapCTBEHHON HWTOTOBOW aTTECTallWH,
BHE 3aBUCHUMOCTH OT IPUMEHSEMBIX 00pa3oBaTeNbHBIX TEXHOJOTHH cocTtaBisieT 2 roma. OOwbem
IpOrpaMMbI MAaTUCTPaTyphl, peal3yeMblii 3a OJMH Y4eOHBIH ToJ1, cocTaBisieT He Ooiee 60 3.e.

1.4 SI3pIk peanu3anum 00pa3oBaTeILHON MPOrPaMMbI
OOpaszoBarenpHasi  JEATENBHOCTh IO  NPOrpaMMe  MAarucTpaTypbl — OCYIIECTBISETCS — Ha
rocyJ1IapCTBEHHOM s3bike Poccutickoit denepanuu.

1.5 HopmaTtuBHas 6a3a
TpebGoBanusi W YCIOBHS pealiu3allid OCHOBHOW 00pa3oBaTENbHOW IMPOTPaMMbl OMPEICIISIOTCS
@denepalibHBIM ~ TOCYAAPCTBEHHBIM  00pa30oBaTeNbHBIM ~ CTAHAAPTOM  BBICHIETO 00pa3oBaHUS IO
HanpasyieHuto 1noArotoBku 28.04.01 HaHOTEXHOJIOrMM M MHUKPOCHCTEMHAsi TE€XHHMKA, YTBEP)KIECHHBIM
npukazoM MwuHOOpHayku Poccum ot 09.09.15 Ne990 (3apeructpupoBan Mwuntoctom Poccum 05.10.15,
peructpaunonHblii Ne39159), a Ttakke rocylapCTBEHHBIMM HOPMAaTHBHBIMM aKTaMH M JIOKaJIbHBIMU
aKTaMu 00pa30BaTeIbHON OpraHU3aIlIH.

1.6 OcoGeHHocTH 00pa30BaTEILHON MPOrPAMMBI

IIpu paspaboTtke obOpazoBarenbHO mporpammbsl 28.04.01 HaHOTEXHOJIOrMM M MHUKpPOCHUCTEMHAs
TEeXHUKa (Marmcrepckas mnporpamma: Martepuanbl MUKPO- M HaHOCHCTEMHOW TEXHUKH) YYTCHBI
TpeOOBaHUS  PErMOHAJIBHOTO pbIHKA TpyAa (B TOM  4YHCIE, pPETHOHAIbHBIE OCOOEHHOCTH
npoeCCUOHATIBPHON JIEATEIILHOCTH BBITYCKHUKOB U TOTPEOHOCTH paboTonmaTeneil), COCTOSHUE W
NEPCHEKTHBBI Pa3BUTHUS TOIYIPOBOJHUKOBOM OTpaciu.

Komnerennuu, mnpuoOperaeMble  BBIYCKHHUKaMH, CHOPMYJIUPOBAHBI TaKKe C  yd4eTOM
npodeccuonansHoro cragaapta: «40.006 MHxeHep-TeXHOIOT B 00JIACTH MMPOU3BOJICTBA HAHOPA3MEPHBIX
MOJYTIPOBOJTHUKOBBIX ~ NMPHOOPOB M HMHTETpalbHBIX cxem». CoOoTBeTCTBHE TPOQECCHOHATBHBIX
kommnereHmid @I'OC BO TpynoBbiM GyHKIUSAM, CHOPMYITHUPOBAHHBIM B MPO(GECCHOHATLHOM CTaHAapTe,
npuBeeHo B Tabmuie 1.6.1.



Tabmuma 1.6.1

[Ipodeccuonansusie komneteHuu OI'OC
BO B cooTBeTcTBUU C TpoduiieM
o0pa30BaTeIbHON MPOrpaMMBbI

TpynoBble QyHKIUHN U KBaTHU(PHUKAIIMOHHBIE TPEOOBAHUS,
copMyIHpOBaHHbIE B TPO(HECCHOHAIEHOM CTaH/IAPTEe
W/WITK TI0 TIPeTIOKEeHHIO paboToaTeneit

—TOTOBHOCTh (OPMYJIMPOBATH LEIA U

3a/laud  HAYYHBIX  MCCIICOBAaHUU B
obnacTtu HAaHOTEXHOJIOTUHU u
MHUKPOCUCTEMHOMN TEXHHUKU,

000CHOBAaHHO BBIOMpATH TEOPETUUYECKHE
U OKCIEpUMEHTAIbHBIE  METOIbl U
CpeAcTBa peuieHus: chOpPMYITHPOBAHHBIX
3amau (I1K-1)

—TOTOBHOCTHh pa3pabaThiBaTh METOAUKHU
NIPOBE/ICHUS UCCIICIOBAHUIN M U3MEPEHUH
napaMeTpoB M XapaKTEPUCTHK W3ICITAN
HAHOTEXHOJOTHMH M MHKPOCHCTEMHOMN
TEXHHUKH, aHATH3UPOBATH UX PE3yJIbTaThI
(TIK-2)

—TOTOBHOCTh pa3padarbiBaTh (hU3NYECCKHE
U MaTeMaTHYeCKHE MOJICIH, MPOBOIUTH

KOMIBIOTEPHOE MOJICTTPOBAHUE
UCCIIETyeMbIX (U3UUECKUX TPOIIECCOB B
O6HaCTI/I HAHOTEXHOJIOTUHU n
MukpocucteMuon Texauku (I1K-3)

—T'OTOBHOCTH BBITIOJIHATH HAay4HO-
TEXHUYCCKUC OTYCTHI, JOKJIaabl,
nyOJIMKaIuu o pe3ysbTaTam

BBINOJIHEHHBIX HccnenoBanuil (I1K-4)
—TOTOBHOCTh  OQOPMIIATH  3afBKH  Ha
32Ty OOBEKTOB HWHTEJUIEKTYaJIbHOM
cobctBennoctu (I1K-5)

O000mennbie TPyA0BbIe QYHKIUH:

1. O6ecnieuenre PyHKIMOHUPOBAHUS HAHOAIEKTPOHHOTO
MPOU3BOACTBA B COOTBETCTBHU C TEXHOJIOTMYECKOMN
nokymeHnTanuen. [lonnepxka u ynydiieHue
CYIIECTBYIOIIMX TEXHOJOTHYECKUX MPOLECCOB U
HEO0OXOUMBIX PEKUMOB MPOU3BOJICTBA BBIMTYCKaeMOil
OpraHu3alueil TpoayKIHUH.

2. Pa3paboTka 1 BHEJPEHNE COBPEMEHHBIX
TEXHOJIOTHYECKUX MPOIIECCOB, OCBOEHHE HOBOT'O
000pyI0BaHUS, TEXHOJIIOTUIECKON OCHACTKH,
HEOOXOUMBIX PEKHMOB IPOU3BOCTBA HA BHITYCKAEMYIO
OpraHu3anueil MpoayKIHIO.

3. Pa3paboTka nmporpaMM BHEAPEHUS HOBOM TEXHHUKHU U
TEXHOJIOTHIA 10 CBOEMY HalpaBiieHHI0. Pa3paboTka
TEXHOJIOTHYCCKUX MApUIPYTOB U3I'OTOBJICHUSA
HAHORJICKTPOHHBIX U3/ICITUH.

4. 3Hanue QpyHIaMEHTaIbHBIX OCHOB (PU3HUKH
MOJTYTIPOBOTHUKOB, (DU3UKH MOBEPXHOCTH TBEPIBIX TEI U
(U3MKN HU3KOPa3MEPHBIX CUCTEM.

5. 3HaHMe MIMPOKOTO CIIEKTPAa METOJIOB UCCIIEA0BaHMS U
JMAarHOCTHKH HAHOMAaTEePUaJIOB M (DYHKITHOHAIBHBIX
YCTPOMCTB Ha UX OCHOBE.

6. 'oToBHOCTB paboOTaTh HAa COBPEMEHHBIX
HCCIIEIOBATENbCKUX U3MEPUTEIbHBIX YCTAHOBKAX.

7. BJ'IaIleTI) HaBbIKaMU MaTEMATUYCCKOI0 MOACIUPOBAHUA
(1)I/ISI/I‘IGCKI/IX MponeccoB B obnactu HAaHOMATCPUAJIOB U
HaAHOTCXHOJIOTHH.

[Tpu peanuzauuu 06pa3zoBaTeNIbHOIN MpPOrpaMMbl IPEIYCMOTPEHO COMPOBOXKICHUE O0yUYaOLIUXCs
aKaJeMHYeCKUM KOHCYJIbTAHTOM, OKA3bIBAIOLIMM COJCUCTBHE B (OPMUPOBAHMU WHIWBUIYATBHBIX
00pa3oBaTeNbHBIX TPACKTOPHUH, BHIOOpPE AMCIMIUIMH, OOCCTICUMBAIOMUX MPO(ECCHOHATBLHOE pPa3BUTHE
CTYJICHTA.

1.7  BocTpeG0BaHHOCTH BBITYCKHUKOB

«Sxopubim» mpenmpustuem Ui kKadeaper IINIuMD HITY sBasercs WMuctutytr Qusuku
noiynpoBonHukoB uM. A.B. PxanoBa CO PAH, koTopblii BBICTYHaeT OCHOBHBIM MOTpeOUTEIEM
BBIIIYCKHMKOB  oOydaromuxcst 1o HampasieHuto 28.04.01 (222900.68). MWucturytr Qusuku
nosrynpoBoHUKOB UM. A.B. P:xanoBa CO PAH Bxomut B nepedyeHb, BKIIOUEHHBIX B CBOJHBIN peecTp
opraHusanuii 00opoHHO-pombiluIeHHOr0 Komiuiekca (IIpukaz3 MuHucTepcTBa MPOMBIINIIIEHHOCTH U
toprosiu Poccuiickoit @eneparun Ne.137 ot 5 despans 2013 1.).

TpyaoycTpoiicTBO BBIMIYCKHHMKOB ocylecTBisieTcss npeumyiiectseHHo B UDII CO PAH Ha
JOJDKHOCTU MH)KEHEPHOT'O COCTaBa, JIMOO B BUJIE MOCTYIUICHUS B acnupaHTypy. OcTanbHble BBIITYCKHUKH
TpyaoycTpauBaroTcs 1160 B poactBeHHbIX uHcTUTyTaX CO PAH, nubo B mpeanpusTusix ¥ KOMOAHHUIX



MHUKpO3JIeKTpoHHOTO npoduis T. HoBocubupcka, Takux kak AO «H3IIIT ¢ OKb» u AO «HIIIT «BocTtok»,
71100 MPOAOIDKAIOT NMPO(HECCHOHABHYIO Kaphepy 3a PyOe:KoM.

2. KpaaudukauMoHHAS XapaKTePUCTHKA BHITYCKHUKA

2.1 O0JacTh npogecCHOHAJBLHOM JeATEJbHOCTH BBITYCKHUKOB, OCBOMBIIMX IIPOrpaMmy
MarucTpaTypbl, BKIIOYAET COBOKYIMHOCTh CPEICTB, CIIOCOOOB M METO/OB YEJIOBEYECKOW NESATEIBHOCTH,
HAllpaBICHHONW HAa TEOPETUYECKOE M OSKCHEPHMEHTAJIbHOE MCCIIEAOBAHUE, MAaTEeMaTHYECKOE U
KOMITBIOTEPHOE MOJAEIHPOBAHKE, IPOEKTHPOBAHUE, KOHCTPYHPOBAHHE, TEXHOJIOTHIO MPOM3BOJACTBA H
OKCIUTyaTallMI0 MAaTepUaloB, KOMIIOHEHTOB HAHO- W MHKPOCHCTEMHOH TEXHHUKH Pa3TUYHOTO
(YHKIIMOHAJIBHOTO Ha3HA4YEHUs, Pa3paOOTKy M NPHMEHEHHE MPOLECCOB HAHOTEXHOJIOTMH U METOIOB
HAHOJAMArHOCTHKH.

2.2 OoObexktamn mnpodeccHOHANBHON JAeATEeJBHOCTH BbITYCKHUKOB 00pa3oBaTelbHOU

IPOTPaMMBbI SIBJISIFOTCS:

— MaTepuaybl ¥ KOMIIOHEHThI HAaHO- 1 MUKPOCHUCTEMHOMN TEXHUKU;

— npuOOpHl, yCTPOICTBA, MEXaHU3MBbI, MAIIIMHBI HA UX OCHOBE;

— TPOLECCHl HAHOTEXHOJIOTMH U METO]Ibl HAHOIUArHOCTUKH;

— (u3HKO-MaTeMaTHUeCKue U (PUBNKO-XUMHUYECKHE MOJIENM MPOIECCOB CHHTE3a, JTHUArHOCTHKH U
(YHKIMOHUPOBAHUS MaTEPUAIOB M KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKH;

— anmapaTHbIE M IPOIPaMMHBIE CPEJICTBA JUIsl MOAEIUPOBAHUS, IPOEKTUPOBAHMS U KOHCTPYHUPOBAHHUS,
IIOJIyYEHUS U UCCIIEA0BAaHUs MAaTEPHUAIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKU;

— QNrOpUTMBI PELICHHUsS HAayYHO-UCCIIEAOBATENbCKUX M IPOU3BOACTBEHHBIX 3a/a4, OTHOCSIIUXCA K
npodeccuonanbHol chepe.

23 OCHOBHBIM BHAOM TIPO(ECCHOHATLHON NIEATETLHOCTH, K KOTOPOM TOTOBUTCS BBIMTYCKHUK
00pa3oBaTeNbHON MPOTPaMMBbI aKaJJeMHUUYECKONW MarucTparypsl, aisercsa: Hayuno-uccnedosamensckas.

2.4  OOyyaromuiics TOTOBUTCS K PELICHUIO CJIEIyIIUX NpodecCHOHAIBHBIX 3a/a4 B
COOTBETCTBUHM C HAaNpaBICHHOCTHIO (mpoduieM) oOpa30BaTelIbHONW NMPOrpaMMbl U OCHOBHBIM BHAOM
pohecCHOHATLHOU JIEATEIIBHOCTH.

— OmpejeNcHUe HANpaBJICHWH, Leleld M 3a/lay Hay4HBIX HCCIICOBAHUM, BHIOOP METOIOB MPOBEACHUS
HKCIEPUMEHTAIBHOM padoThl, aHATN3, 00pabOTKa, HHTEPIPETALUs U MPEACTaBICHUE PE3yIbTaTOB U
BBIBOJIOB IIPOBE/ICHHBIX UCCIICIOBAHUIA,

— pa3paboTKa METOJMK MPOBEIEHHS HCCIECJOBAHUN M HM3MEPEHHH NapaMeTpOB M XapaKTEPUCTHK
U3/IeTTNI HAHOTEXHOJIOTUM U MUKPOCHCTEMHON TEXHHUKH, aHAJTU3 UX PE3yJIbTaTOB;

— paspaboTka (U3MYECKMX U MaTeMaTHMYeCKUX Mojeleld, KOMIIBIOTEPHOE MOJEIMPOBAHUE
UCCIIeTyeMbIX (PU3NYECKUX MPOLIECCOB B 00JIACTH HAHOTEXHOJIOTUH ¥ MUKPOCHCTEMHON TEXHUKH;

— TMOATOTOBKA HAyYHO-TEXHWYECKUX OTYETOB, 0030poB, pedeparoB, myOmukamuii 1Mo pesysbTaTram
BBITIOJTHEHHBIX UCCIIEJOBAaHHM, TIOATOTOBKA U MPEJICTaBICHUE JOKJIAI0B Ha HAyYHbIEe KOHPEPEHIIUH U
CEeMHHApBI;

— (Quxcanus u 3ammUTa 00BEKTOB HHTEIEKTYaIbHONH COOCTBEHHOCTH.

2.5 Ilianupyemblie pe3yabTaThl 0CBOEHUsI 00Pa30BaTeIbLHON MPOrpaMMbl (KOMIETEHINN).
B pesynbraTe ocBoeHUS 00pa30BaTEIbHOM MPOrPaMMBbl Y BBIITYCKHHUKA TOJDKHBI OBITH CHOPMUPOBAHBI
crenyromme komnereHnuu (tadbmuma 2.5.1).

Tab6muma 2.5.1

Koapl | Komnerenuuu, 3HaHusi/yMeHuUs
Obwexynomypnoie komnemenyuu (OK)
OK.1 CNMOCOOHOCTH MCIO0JIb30BAaTh HHOCTPAHHBIN SI3bIK B IPodeccuoHabHOI cdepe

31 | 3HaTh TEPMHUHOJIOTHIO MPOodeccOHAIbHOMN cepbl NeTEIbHOCTH Ha HHOCTPAHHOM SI3bIKE

yl | ymMeTh unTath ¥ peepupoBaTh TUTEPATYPY Ha HHOCTPAHHOM SI3BIKE




y2 | yMETb UCIIOJIb30BaTh 3HAHUSA S3bIKA JUIsl MPOPECCHOHANBHOTO MEXTyHAPOIHOTO OOIICHUS U B
HAYYHO-HCCIIEI0BATENbCKON AESITEIbHOCTU
OK.2 CIOCOOHOCTDH MCIO0JIb30BATh HA IPAKTHKE YMECHHS U HABBIKH B OPraHU3alHuHu
HCCJIe0BATEIBCKUX H MPOEKTHBIX padoT, B YIIPaBJIEHUH KOJJIEKTHBOM
yl | ymMETH HCIIOJIB30BATh HA IPAKTUKE YMEHUS U HABBIKM B OpraHU3alluy HCCIIEN0BAaTENbCKUX U
IPOEKTHBIX PaloT, B yNIPaBICHUH KOJJIEKTHUBOM
OK.3 TOTOBHOCTb K aKTHBHOMY O0IIIEHHIO € KOJIJIETAMH B HAYYHOM, NPOU3BOJACTBEHHON 1
COLMAJIbHO-001IECTBEHHOM cdepax 1esiTeJJbHOCTH
yl | ymers npuHUMaTh 3()(HEKTUBHBIE YIIPaBIEHYECKUE PEIICHUS B YCIOBUIX HEONPEACTCHHOCTH,
AKCTPEMAaIbHBIX CUTYyaIlui, OCTPO KOHKYPEHTHOU 0OpbObI, neduiuTa pecypcos,
HETUIATEKECTIOCOOHOCTH MIPEATIPHUSITHIA
y2 | yMeTb 00IAaThCS C KOJIJIEraMu B HAyYHOM, IPOU3BOACTBEHHON M COIUAILHO-00I11€CTBEHHOM
chepax JIeITeIbHOCTH
OK.4 CIOCOOHOCTb AJANTHPOBATHCSA K M3MEHAOIIUMCS YCI0BUAM, NepPeoleHUBATH
HAKOILUICHHBIH ONBIT, AHAJM3HPOBATH CBOM BO3MOKHOCTH
31 | 3HaTh OCHOBHBIE METOJIOJIOTHYECKUE KOHIIETIIMA COBPEMEHHOM HaYKU
32 | 3HaTh COBPEMEHHYIO HAYUYHYIO KAPTUHY MUpa
33 | 3HaTh MHTErPAIbHBIC YKOHOMHUYECKHUE MOKa3aTesu 3 (PeKTHBHOCTH MPOESKTOB
34 | 3HaTh OCHOBHBIE METO/Ibl HAYYHOT'O TIO3HAHUS
35 | 3HaTh OCHOBHBIE METO/I0JIOTHYECKUE KOHIIENIIMY COBPEMEHHON HAYKU
36 | 3HaTh CUCTEMHYIO MIEPUOAM3AINIO UCTOPHH HAYKU U TEXHUKHU
37 | 3HaTh OCHOBHBIE METO/Ibl HAYYHOT'O TIO3HAHHUS
38 | 3HAaTh COBPEMEHHYIO HaY4YHYIO KAPTUHY MUpPa
yl | ymMeTh amanTHpoBaThCS K U3MEHSIOLMMCS YCIIOBHSIM, ITEPEOLIEHUBATh HAKOTJICHHBIN OMIBIT,
aHAJIM3MPOBATh CBOU BO3MOKHOCTH
y2 | yMeTh UIEHTUPHUIIMPOBATh PUCKH, pPa3padaThIBATh MPOrPAMMY YIIPABJICHUS PUCKAMU
Obwenpodgheccuonanvuvie komnemenyuu (OIIK)
OIIK.1 | cmoco0HOCTH MOHMMATH OCHOBHBIE MPO0JIEMbI B CBO€i MpeAMeTHOH 00J1acTH, BHIOUPATH
MeTO/bI M CPeICTBA UX pPellleHus
31 | uMeTh mpeAcTaBIeHUE O MOCIEAHUX OTKPHITUAX B 007aCTH HAHOTEXHOJIOTHH H
MUKPOCHUCTEMHON TEXHUKH
32 | yMETb OLICHUBATh NHBECTUILIMOHHYIO IIPUBJIEKATEIBHOCTD IIPOEKTA C YUETOM CTAIUU ETO
peaM3alyy U TUIa MHBECTOPa
33 | 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOLIECCA B HAYKE U TEXHUKE, ITaIIbI
HCTOPUYECKOrO Pa3BUTHUSI HAHOTEXHOJIOTHH, MECTO U 3HaYCHHE HAaHOTEXHOJIOTUH B
COBPEMEHHOM MHpE
34 | 3HaTh METOJOJIOTHYECKHE OCHOBBI U MPUHIUIIBI COBPEMEHHOM HayKu
35 | 3HaTh OCHOBHBIE HCTOPUYECKHE TAIB] U IPEANOCHUIKM BO3SHUKHOBEHHSI HAHOTEXHOJIOTUU U
MUKPOCHUCTEMHON TEXHUKH
36 | 3HATh MEPEOBOM OTEYECTBEHHBIN 1 3apYOEIKHBIN OIBIT U IOCTHKEHUS B 00JIaCTH
HAaHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKHU
yl | 3HaTh METOJOJIOTHIO Pa3padOTKU MPOEKTOB U MPOTPaMM, B TOM YHCII€ TOCTPOCHHS,
peOpraHu3alliy, PECTPYKTYPHU3AINH U PEHHKUHUPHUHTA OU3HEC-TIPOLIECCOB
y2 | ymMeTh NpoBOAUTH aHaIu3 3 (HEKTUBHOCTH pealn3aliu MPOeKTa
y3 | ymMeTh pa3zpabaTbIBaTh CUCTEMY YIIPABICHUS MPOEKTOM, POPMUPOBATH OIO/DKET MPOEKTA,
OCYIIECTBIISITh OPraHU3ALIMOHHOE MPOEKTUPOBAHHE
OIIK.2 | cmocoOHOCTH MCIOJIb30BATH Pe3y/IbTATHI OCBOCHHSI JUCHHUILINH NPOrPaMMBbI
MATHCTPATYPhI
yl | yMETh HCII0JIB30BATh PE3YJIBTAThl OCBOCHHUS JUCLMILIMH IPOrpaMMbl MarucTpaTypbl
OIIK.3 | cmoco0OHOCTH 1eMOHCTPUPOBATH HABBIKM PA00THI B KOJIJIEKTHBE, MOPOKIATh HOBbIE

ujaen (KpeaTuBHOCTD)

31

YMETh OPTaHU30BbIBATh MPOEKTHYIO PadoTy, pa3pabaTeiBaTh U KOHTPOJIUPOBATH PECYPCO-
BpPEMEHHBIE IPOEKTHBIE MTOKA3aTENH




32

3HATb IOHATHC U BU/Ibl pUCKOB

33 | 3HaTh MPHUHIIUIIBI, METO/IbI, HHCTPYMEHTHI KOMaH000pa30BaHUs U TEXHOJIOTUH PaOOTHI B
KOMAaH/IE
34 | 3HATh OCHOBHBIC METO/Ibl YIIPABJICHHSI IPOEKTAMH
y1l | ©MEeTh ONBIT PabOTHI B KOJUICKTHBE
y2 | yMETh MOPOKJIATh HOBBIC HJICH, TPOSIBIISITH KPEATUBHOCTh
y3 | yMETh OCYIIECTBISITh HHHOBAIIMOHHOE MPOCKTHUPOBAHUE, OIICHUBATH 3()PEKTUBHOCTH
WHHOBAIIUNA
OIIK.4 | cmoco0HOCTH CaMOCTOSITEILHO NPUOOPETATh U UCII0JIB30BATh B IPAKTHYECKOH
JesiTeJIbHOCTH HOBbIE€ 3HAHUS U YMEHUsI B CBOEl MpeMeTHOI 00J1acTH
yl | yMeTh caMOCTOSITEIHLHO MPUOOPETATH U UCIIOIH30BAThH B MPAKTUUECKON JIEATETLHOCTH HOBBIC
3HaHUS ¥ YMEHHS B CBOEH IPEJIMETHON 00J1aCcTH
OIIK.S | roroBHOCTH 0OPMIISAITH, NPEACTABIATH, IOKJIAABIBATH H APTYMEHTHPOBAHHO 3alI[UIIATH
pe3yJbTAThl BHINIOJIHEHHOI PadoThI
yl | ymeTb 0hOpMIISITh, MPEACTABIATh, JOKJIAIBIBATH U aPTYMEHTHPOBAHHO 3aIHUINATh PE3YIbTaThI
BBITIOJITHCHHON PabOThI
y2 | BIaIeTh HABBIKAMU MTyOJMYHBIX JEIOBBIX M HAYYHBIX KOMMYHHUKAITUH

IIpogheccuonanvnvie komnemenyuu (I1K) @IOC, omuocsuwuecs K 0CHOBHOMY 8UOY OesIMENIbHOCU

IIK.1

rOTOBHOCTH ()OPMYJIMPOBATH LEJIM U 32124 HAYYHBIX HCC/Ie0BaHMIl B 00/1aCTH
HAHOTEXHOJIOTUM U MUKPOCUCTEMHON TeXHUKHU, 000CHOBAHHO BHIOMPATH TeOpeTHYECKHE
U JKCNePUMEHTAJIbHbIE MeTO/bI M CPe/ICTBA pelieHus ¢(hopMYJIHPOBAHHBIX 32124

31

3HaTh OCHOBHBIE 33]1a4M, HAIIPABJICHUS], TCHACHLIUN U NTEPCIEKTUBBI PA3BUTH
HAaHOTEXHOJIOI'MH U MUKPOCHUCTEMHOM TEXHUKH, a TAKXKe CMEXHBIX 00JIacTell HayKu U
TEXHUKH, B TOM YHCJIE, C YIETOM TPEOOBAHUH PErHOHAIBHBIX MPEIIPUSTHIA

YMETh MpeAjIaraTb HOBLIC obmactu HAayYHbIX HCCIeIOBAaHUM U pa3pa60TOK, HOBBIC
MCTOOOJIOTHYCCKHUEC MMOAXOAbI K pCHICHUIO 3a/1a4 B 00/1aCTH HAHOTEXHOJIOTHH U
MHKpOCHCTeMHOﬁ TCXHHUKHU

BJIAJICTh HABBIKAMH aHAJIN3a U UJICHTU(DHUKAIIMN HOBBIX MPOOJIeM U 00J1acTel UCCIIeIOBaHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

BJIaJIETh COBPEMEHHOM HAYYHON TEPMHUHOJIOTMEN U OCHOBHBIMHU TEOPETHUECKUMH U
OKCIICPUMCHTAJILHBIMHU IMOAXO0JaMU B ICPCAOBLIX HAIIPABJICHUAX HAHOTCXHOJIOTUH U
MUKPOCHUCTEMHON TEXHUKH

YMCTDb BBIIOJJHATH TCOPECTHICCKOC U SKCIICPUMCHTAJIBHOC UCCIICJOBAHUC B PAMKax
ITIOCTAaBJICHHBIX 3aJa4

IIK.2

rOTOBHOCTH Pa3padaTbiBaTh METOJAMKH NPOBEIeHNUsI MCCIEAOBAHUN 1 U3MePeHu i
NapaMeTPoB U XapAKTEePUCTUK U3/1eTUil HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TeXHUKH,
AHAJTU3UPOBATH X Pe3YJbTAThI

31

3HaTb OCHOBHBIC MCTOABI BLICOKOQYBCTBHTCHBHOIZ CBerJ'IOKaJ'ILHOI\;I H36HpaTeJ'IBHOﬁ
JUArHOCTUKHU JJI1 U3YUCHUA HAHOCUCTEM

32

3HaTh (I)I/I3I/I"ICCKyIO OCHOBY IIPOLCCCOB, MPOTCKAOIIUX ITPU pCaIn3allii HAHOTCXHOJIOTHUH,
BO3MOXHOCTHU M XaPAKTCPUCTHUKHU MATCPUAJIOB, UCITIOJIB3YCMbIX B HAHOTCXHOJOT'UAX

33

3HaTbh (bHSPIKO-XHMI/I‘{eCKI/Ie OCHOBEI IMPOLICCCOB, MPOTCKAIOIIUX HA I'PAaHUIAX pa3aciiax (1)33 B
PA3JIMYHBIX HAHO- U MUKPOCHCTEMAX

yl

YMETh TOTOBUTH METOJI0JIOTHYECKOEe 000CHOBAHNE HAYYHOTO MCCIIEIOBAHUS U TEXHUYECKON
pa3paboTKu B 0071aCTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM TEXHUKHU

y2

BJIAICTb HABbIKAMH MCTOAO0JIOTMYCCKOI'O aHaJIM3a HAYYHOI'O MCCJICA0OBAHUA M €TI0 PE3YJIbTAaTOB

y3

yMeTh pa3pabaThiBaTh METOAMKH MPOBEACHUS UCCIETOBAHUI U U3MEPEHH MapaMeTpoB U
XapaKTEPUCTHUK W3/IETUH HAHOTEXHOJIOTUU U MUKPOCUCTEMHOM TEXHUKH, aHATU3UPOBATH MX
pe3yIbTaThl

v4

YMCETb aHAJIU3UPOBATH CBOMCTBA HaHOYaCTUIl U HAHOMATCPUAJIOB, BO3SMOXXHEBIC CII0COOBI BX
IMOJYYCHUA

IIK.3

IrOTOBHOCTD pa3pa6aTbmaTL (1)1/[3I/I‘ICCKI/IC U MAaTEMATHIECCKUEC MOJAC/IN, IPOBOAUTD
KOMIBHTECPHOC MOJCJIUPOBAHUEC UCCJICAYECMbIX (l)I/ISI/I‘leCKI/IX IpoueccoB B o0JacT




HAaHOTEXHOJIOI'UH U MHKpOCHCTeMHOﬁ TEXHUKHN

3] | 3HaTH METOABI CUHTE3A U UCCIIEIOBAHNSI MOJIEIEH
33 | 3HaTh (PU3NYECKHUE U MATEMATUYECKUE MOJIENIU MPOLIECCOB U SIBIICHUH, OTHOCALIUXCS K
HCCIICTYEMOMY OOBEKTY
35 | 3HaTh OCHOBHBIE MEXaHU3MbI (PU3MUYECKUX SIBJICHUH, TPOUCXOISAIIMX HA HAHOYPOBHE
36 | 3HaTh OCHOBHBIE (PU3MKO-XUMUYECKHUE MOJIENU MPOLIECCOB, SIBIEHUI U 00BEKTOB B 00JIACTH
HAaHOTEXHOJIOIMH U MUKPOCUCTEMHOM TEXHUKHU
37 | 3HaTh (PU3NYECKUE IPUHIMIIBI U MEXaHU3MBI, JISKALHE B OCHOBE ITOCTPOCHUS U
(YHKIIMOHMPOBAHUSI HAHO- U MUKPOCTPYKTYP
328 | 3HaTh (PU3HUECKHE OCOOCHHOCTHU MOITYIPOBOJHUKOBBIX HHTEIPAIbHBIX PE3UCTOPOB ,
cyOMukpoHHbIX 1 HaHOMUKPOHHBIX KMOIIT Ha 00bemHOM Kpemuuu u KHU-cTpykTypax ,
BBICOKOYACTOTHBIX TPAH3UCTOPOB HA IeTEPOCTPYKTYPAX
329 | 3HaTh TEXHOJOTHYECKHE OCOOEHHOCTU U3TOTOBJICHNUS NHTETPAIbHBIX ITOJYIPOBOAHUKOBBIX
pPE3UCTOPOB, CyOMUKPOHHBIX U HAHOMUKPOHHBIX TPAH3UCTOPOB, UCIIOIb3yEMBIX B
coBpemeHHbIX CBUC u YBUC
yl | ymMeTh ocyiecTBasATh (hopMaNN3aLHUI0 U aNTOPUTMH3ALNI0 (QYHKIIMOHUPOBAHUS UCCIIETyEeMOM
CUCTEMbI
y3 | BIaAEeTh METOIaMU PAacyETa MapaMETPOB U OCHOBHBIX XapaKTEPUCTHK MOJIENIEH,
WCIIOJIb3YEMBIX B IPEIMETHOM 001acTu
y5 | BIageTh HaBBIKAMU U METOJUKAMH pa3paboTKU (PU3NKO-MAaTEMATHIECKUX MOETeH
IPOLIECCOB, SIBJICHUN M 0OBEKTOB B 001aCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKHU
y8 | BIaAeTh NPaKTUUECKMMH HaBbIKAMU PabOTHI C MPOrpaMMHBIMU [TaKETaMU MaTEMaTHYECKOTO
MOJIEJIMPOBaHUS
y10 | yMeTh aieKBaTHO CTaBUTh 3aJja4ul UCCIIEJOBAHMS U ONTUMM3AIMH CJIOKHBIX O0BEKTOB HA
OCHOBE METOJIOB MATEMAaTU4YECKOT0 MOACINPOBAHUS
yl1 | yMeTh OpUMEHATh COBPEMEHHBIE METO/IbI pacyeTa U aHAJIN3a HAHO- U MUKPOCHUCTEM
y22 | yMeTb IPUMEHITh MaTEMaTUUECKOE MOJICIIMPOBAHUE [ aHAIN3a JIEMEHTHON 0a3bl
cyomukpoHHbIX 1 HaHOMUKPOHHBIX CBUC u YBUC
y23 | yMETb BBIUUCIATH OCHOBHBIE ITapaMETPhl COBPEMEHHBIX MOIYITPOBOAHUKOBBIX MHTEIPATbHBIX
PE3UCTOPOB M TPAH3UCTOPOB
I1K.4 TOTOBHOCTD BBINOJHATH HAYYHO-TeXHHYECKHE 0TYEThI, JOKJIAAbI, MyOJMKALHUH 110
pe3yJibTaTaM BBIIOJHEHHBIX HCCIEA0BAHMI
yl | ©IMETh OIBIT NOATOTOBKM HAYYHO-TEXHUYECKHX OTUYETOB, JOKJIAI0B U MyOIMKAIU 110 TeMe
HCCIEeN0BaHUI
y2 | yMETb OLIEHUBATh HAYYHYIO 3HAUUMOCTb U NEPCIIEKTUBBI IPUKIIAHOTO NCIIOJIb30BaHUs
pe3yIbTaTOB UCCIIEOBAHUM B 00JaCTH HAHOTEXHOJIOTUH M MUKPOCUCTEMHOM TEXHUKU
y3 | UMeTh ONBIT pabOTHI C NEPUOANYECKON HAYUHOM JINTEPATYPOH, TUCKYCCUI HA 3aJaHHYIO0 TEMY
Y BBICTYIUICHUI HAa Hay4HBIX CEMUHApPax
y4 | yMeTb JlenaTh JOKJIabl HA 33JJaHHYIO0 HAYUYHYIO TEMY
IIK.5 TOTOBHOCTBH O(hOpMJISITH 3asiBKH HA 3aIIUTY 00beKTOB HHTE/LUICKTYAJIbHOM
CcOOCTBEHHOCTH
31 | 3HaTh 00 OCHOBHBIX TPEOOBAHMSAX, IPEIBIBIAEMBIX K 3asiBKaM Ha 3aIIUTy OOBEKTOB
UHTEJJIEKTYaJIbHOH COOCTBEHHOCTH
32 | IMETh MPEJICTaBJICHUE O MATEHTHBIX M JUTEPATYPHBIX HCTOYHHUKAX MO pa3pabaThiBaeMoOl TeMe
yl | ©IMETh OIBIT NAaTEHTHBIX UCCIIEOBAHUM O pa3pabaThiBAEMOM TeMaTuKe
IIpogheccuonanvrvie komnemenyuu (I1K), ycmanosenennvie obpazoeamenbHoli opeanuzayuer
OONONIHUMENLHO K KOMNEMEHYUAM OCHOBHO20 8U0A 0esamelbHOCU
I1K.19.B | cnoco0HOCTHL pa3padaThiBaTh TEXHHYECKHE 3aaHUSI HA IPOEeKTHPOBaHUe

TEXHOJOTHYECKHUX NMPOLECCOB IPOU3BOACTBA MATECPUAJIOB U H3JeTHA 3JIeKTp0HHOﬁ
TEXHUKH

31

3HATb MCTOABI pacuCTa, IPOCKTUPOBAHUA, KOHCTPYUPOBAHUA U MOJACPHU3AIIUN BJIGI(TpOHHOI\/'I
KOMIIOHEHTHOM 0a3bl ¢ UCIIOJB30BAaHUEM CHCTEM ABTOMATHU3WPOBAHHOI'O IIPOCKTUPOBAHUA U
KOMIIBIOTCPHLIX CPCACTB




y1 BJIaACTb METOJaMU MATEMATHYCCKOI'0O MOACIUPOBAHUA HpI/I60pOB N TCXHOJOTHYCCKHX
IMPOILICCCOB C IICJIBI0 ONITUMHU3AINHN UX TTAPaAMCTPOB

y2 BJIAACTb METOAaMU IIPOCKTUPOBAHUSA BHCKTPOHHOﬁ KOMITOHEHTHOM 0a3bl M TEXHOIOTHYECKUX
MMPOLCCCOB SJICKTPOHUKHN M HAHOSJICKTPOHHUKHU

y3 | BIageTh COBPEMEHHBIMU IIporpaMMHbIMU cpeicTBamu (CAD) MoaenupoBaHus,
ONTHUMAJIBHOIO MIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS IPUOOPOB, CXEM U YCTPOICTB
IEKTPOHUKHU M HAHOIEKTPOHUKH Pa3IMYHOTrO ()YHKIMOHAIBHOTO Ha3HAYCHUS

y4 | ymMeTh pa3pabaTeiBaTh GU3UIECKHUE U MATEMATHUECKUE MOJIEITH MPUOOPOB U YCTPOHCTB
ANEKTPOHUKHU ¥ HAHODJIEKTPOHUKH, pa3pabaThiBaTh TEXHOJIOTHUECKUE MAPIIPYThI UX
W3TOTOBJICHHSI

Otarbl GOPMUPOBAHUS KOMIIETSHITUH BBIITYCKHUKA MPUBEICHBI B Ta0mie 2.5.2.




Tanel (l)OpMI/IPOBaHHﬂ KOMIIeTeHInii BBIITYCKHUKA

Tabmuua 2.5.2

OK.1

MpaKTHKa 110 IOJIy4YC€HHUIO

HpOI/ISBOHCTBCHHa}I
TIpaKTHUKa: HAY4YHO-

TIPAKTUKA: HAY4YHO-

(TIpeUIHIIIIOMHAsT) IPAKTHKA:
Hay4YHO-HCCIIE0BATEIIbCKAasT

Ko
A Cemectp 1 Cemectp 2 Cemectp 3 Cemecrp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIICTCHIINHN
HHoCTpaHHbIH A3BIK;
YebHas npaKTHKa: MHocTpaHHbIN S3bIK; IpousBojcTBeHHas
IpousBoacTBeHHast

OK.3

MPaKTHKa 10 MOJIy4YC€HUIO

npO"BBOHCTBeHHaH

MPAKTUKA: HAY4HO-

TEPBUIHbIX HccIeoBaTeNbekas pabora
HCCIeI0BaTeNbCKas paboTa pabota
npoheCCHOHAIBHBIX
YMEHHUH ¥ HABBIKOB
OK.2 VipasieHne HHHOBALMSIMHE
VyebHast IpakTHKa:
IIpousBoacTBenHas IIpousBoxacTBeHHas

(IpeAANIIIIOMHAsT) TPAKTHKA:

OK 4

TEePBUYHBIX MPaKTHKA: HAy4HO-
P P Y HcclieoBaTeNbCKas padoTa; | Hay4yHO-HCCIIeI0BATEIbCKAs
HccIIei0BaTeNnbeKas pabora
npodecCHOHANBHBIX YrpapjieHHe HHHOBALUAMH pabota
YMEHHH U HaBBIKOB
Hcropust u MeTO10II0T Hst
HayKH M TEXHHKH B 00J1aCTH IpousBoacTBeHHast

dunocodus

HpOI/ISBOHCTBCHHa}I
TIpaKTHUKa: HAY4YHO-
HUCCIea0BaTECIbCKass pa60Ta

HaHOTEXHOJIOTHUH,
HpOI/BBOHCTBeHHaﬂ

(IIpeiANIIIOMHAsT) IPAKTHKA:
HAy4YHO-HCCIIC/I0BATEIbCKAS

OIIK.1

MpaKTHKA: Hay4IHO- pabora
HCCIIeI0BATEIbCKas paboTa
AKTyasbHBIC TTPOOIEMBI Hcropus u MmeTom0710rHs
o HAayKH ¥ TEXHHKH B 00J1aCTH
COBPEMEHHOM
IpousBoacTBEHHAs HAHOTEXHOJIOTHH; 5 Y ——
HaHOTEXHONOTHH; VueGHas MpPaKTHKA: HAYIHO- TIpon3BO/ICTBEHHAs! P

IIpaKTHUKa: IIPaKTHUKa 110

MCcCIeIoBaTeNbCKas paboTa;
CeMuHapHI 110

TIpaKTHKA: HAYYHO-
HCClIeN0BaTe/IbCKas pa60Ta;

(IpeANIIIOMHAs) IPAKTHKA:
HayYHO-HCCIIEI0BATEIBCKAS

OIIK.2

HOJTy4CHHUIO EPBUYHBIX pabora
CIeLHATbHOCTH CeMuHapsI 110

npoheCCHOHAIBHBIX CIELHATBHOCTH;

YMEHHIT 1 HaBBIKOB VYrpaBiieHre HHHOBALHAME
AKTyasnbHbIe TPOOIEMBI

COBPEMEHHOI
. ITpon3sBoaCTBEHHAs
HAHOTEXHONIOTUH; YueOHas TIpousBocTBEHHAS [pousBoacTBEHHAS P

TIpaKTHKaA: IIPaKTHKA I10

NpaKTUKa: HaAy4YHO-
HCCIICI0BATCIIbCKAs pa60Ta

TIpaKTHKa: HAY4YHO-
HCCIIeI0BATC/IbCKAs pa60Ta

(IpeAAnIIIOMHAs ) TPAKTHKA:
HAyYHO-HCCIIE0BATEIbCKAS

OIIK.3

TIOJTyYEHHIO TTEPBUYHBIX pabora
npodecCHOHATBHBIX
yMCHl/lﬁ MW HaBBIKOB
VyebHast IpakTHKa:
HpOPl?,BO}:[CTBCHHaﬂ HpOHBBOI{CTBCHHaﬂ

TIpAKTHKa 110 MOJIyYCHHUIO

IpousBojcTBeHHAS

NPAKTUKA: HAYYHO-

(IpeANIIIOMHAs) IPAKTHKA:

AKTyasnpHbIe IPOOIEMBI

TIIPAKTHKA: HAYIHO-

IIPAKTHKA: HAYYHO-

MEPBUYHBIX MPaKTUKa: Hay4HO-
P P Y Hccseq0BaTenbckas pabora; | HayqHO-MCCIIe]0BaTENbCKas
HccrneoBaTeNbekas pabora
TIPo(heCcCHOHATBHEIX ‘YrpapjieHre HHHOBALMAMH pabora
YMEHHUH 1 HABBIKOB
OIIK .4 IpousBoacTBeHHas IpoussoacTeenHas IpousBoacTeeHHas

(NpeIMIIIOMHAsT) TIPAaKTHKA:




COBPEMEHHOIT

HaHOTEXHOJIOTUH; YueOHas

TIpaKTHKaA: IIPaKTHKA I10

TIOJTYHCHHIO TICPBUIHBIX

HccneoBarenbekas pabora

HccneoBaTenbekas pabora

Hay4HO-HUCCJIEI0BATEIIbCKast

pabora
npoecCHOHATBHBIX
YMEHHIT 1 HABBIKOB
AKTyasbHbIe IPOOIEMbI
COBPEMEHHOI
. IMpousBoacTBeHHast
HAHOTEXHONOTHI; Y ueGHast TIponsBocTBEHHAS TTpon3Bo/ICTBEHHAs P
OIIK.5 acrika: HayuHo npaxrika: nayuno- | (TPCAAIIOMHAS) MpaKTIa:
° [paKTHKa: HpaKTHka 1o P - Hay P - Hay Hay4YHO-HCCIIC0BATEIIbCKAs
uccreoBarenbekas paboTa | MccinenoBaTensekas pabora
HOJTy4CHUIO EPBUYHBIX pabota
npodecCHOHATBHBIX
YMEHHIl ¥ HABBIKOB
AKTyanbHbIe POOIEMbI
COBPEMEHHOI
HaHOTEXHOJIOTHH; KoMIIbIoTepHbIE TeXHOIOTHH | KOMIbIOTEpHBIE TEXHONOTUI
KommbroTepHble B Hay4HBIX MCCIIEJIOBAHNUAX; | B HAYYHBIX HCCIICIOBAHHSAX;
Ipou3BOACTBEHHAS
Ipou3BOACTBEHHAS Ipou3BoaCTBEHHAS
TEXHOJIOTHH B HAYYHBIX (TIpeIUIIIOMHAsT) IPAKTHKA:
IIK.1 [PAKTHKA: HAyIHO- MPaKTHKA: HAy4HO- HAYHHO-HCCIIE 0BT TECKAS
HCCIE/I0BARMAX; YueOHas | yecnenopatenbekas pabora; | uccienoBarebckas padbora; Y aGora
NpaKTHKA: IPAKTHKA 1O CeMuHaphI 110 CeMuHapsI 110 P
CHELUAIBHOCTH CHEeHUAIBHOCTH
MOJTYYCHUIO IEPBUYHBIX
poGecCHOHAIBHBIX
YMEHUH 1 HABBIKOB
MeTozBl AMArHOCTUKH 1
aHAIIN3a MUKPO- U
HaHocucTeMm; MeTozbl
HCCIIeIOBAHUS
. MeTo/1b! IMarHOCTHKA 1
MHKPODJIEKTPOHHBIX U aHaJIM3a MUKPO- U VcTopust 1 METO/OJIOT st
HAHOMNEKTPOHHBIX HaHOCHCTEeM; MeTob! HAyK{ U TSXHUKH B 00J1aCTH
M HCCIICI0BAHUS HAHOTEXHOJIOTHUH;
Marepuaios; MUKpo- 1
P > P MHUKPO3JICKTPOHHBIX U ITpousBoCTBEHHAs Ipou3BoACTBEHHAs
nK.2 HAHOCHCTEMBI B TEXHUKE U HAHOAJICKTPOHHBIX NPAKTHKA: HAyYHO- (TIpeIUIIIOMHAsT) IPAKTHKA:
TexHoOTHH; CrICTMATEHbIC MaTepuaos; HCCIeI0BaTeNIbCKast paboTa; | HaydHO-HCCIIe 0BaTEIbCKas
Ipou3BOACTBEHHAS Du3rKa HI3KOPa3MEPHBIX pabota
TJIaBbI HAHOSICKTPOHHKH; HPAKTHKA: HAy4HO- cucreM; Pusuka
VyebOHas npaKkTHKA: uccneoBarenbekas pabora; MOBEPXHOCTH;
NPAKTHKA 110 MOy HEHHIO CrieruabHbIe TIIaBbI DOTORIIEKTPOHHIKA
HaHOBJICKTPOHUKH
MEPBUYHBIX
TpoQeCcCHOHAIBHBIX
YMEHHIl ¥ HABBIKOB;
Ddunocodus
IIK.3 KoMbIoTepHble KommbloTepHsie TexHONOruu | KoMIbIoTepHbIe TEXHOIOIUN Ipou3BoACTBEHHAs
B HAYYHBIX HCCIICIOBAHUSAX; | B HAYYHBIX UCCIICIOBAHMUAX; | (IPEAUILIOMHAS) IIPAKTUKA:
TCXHOIIOTMH B HAYHHEIX MarepuanoBeieHne Tpou3BoaCTBEHHAsI

HCCIIeIOBaHMAX; MeTombl

JAUArHOCTHUKHU U aHaJIU3a

HAHOCHUCTEM, MaTepuam,l u
JneMeHTHas 6a3a

HCClIe10BaTe/IbCKas pa60Ta;

TIpaKTHKa: HAyIHO-

HAHOJJICKTPOHUKH; MeTOElbI

Du3nka HU3KOPa3MEPHbIX

Hay4YHO-HCCJICIOBATCIIbCKAS

pabora
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MHKpO- 1 HAHOCUCTEM;
Mertobl HcCiIen0BaHUS

MHKPOSJIEKTPOHHBIX M

HaHOXJIEKTPOHHBIX
MaTepHanoB; MeToas!

MAarHOCTHUKHU U aHAJIH!
MaTEMaTH4ECKOTO AHArHOC anajmsa

MHKpO- H HAaHOCHCTEM;
MozenupoBanust; MEKPO- M| Meroner necnenoBanms

HAHOCHUCTEMbI B TEXHUKE U MHUKPOIJICKTPOHHBIX U

TexHonoruy; CrienuanbHble

HAHOAJICKTPOHHBIX cucreM; Pusnka
MaTepuaos; MOBEPXHOCTH;
T1aBbl HAHOIJICKTPOHUKH; IpousBojcTBEHHAS DoTOINNEKTPOHNKA
CrenuanbHbIe TJ1aBbl MpaKTHKa: Hay4HO-
HCCIeI0BaTeIbCKas paboTa;
busnkn
CrieruabHbIe TIIaBbI
OJTYIIPOBOAHUKOBBIX HAHODJIEKTPOHUKH
nprbopoB; YueOHast
[PAKTHKA: IPAKTUKA 0
MOJTYYCHUIO IEPBUYHBIX
1PoeCCHOHATBHBIX
YMEHUH 1 HABBIKOB
AKTyasbHble POOIeMbI
COBPEMEHHOIT
TIpou3BOACTBEHHAS TIpou3BoCTBEHHAsI
HaHOTEXHONOrHH; YueOHas NPAKTHKA: HAYIHO- MPAKTHKA: HAYYHO-
IK.4 HPAKTHKA: IIPaKTUKA IO

TIpou3BoACTBEHHAs
(TpeUTHIIIIOMHAs ) TIPAKTHKA:
HceneioBaTenbekas padora; | uccaenoBarenbekas paboTa;
CemuHapsl 1o
TOJTy4EHHUIO MEPBUYHBIX

CemuHaps! o

Hay4HO-UCCJIEI0BATEIIbCKAasA
CIICUAJIbHOCTH
TPoQeCCHOHAIBHBIX

pabota
CIICIIHAJTIBHOCTH
yMCHHﬁ W HaBbIKOB

AKTyasbHble TPOOIEMBbI
COBpEMEHHOM

HAHOTEXHOJIOTHH; Y4eOHas TpoH3BOACTBEHHAs

IIpousBoxacTBeHHAS
ITpou3BoCTBEHHAS .
NPAKTUKA: HAYYHO: MPAKTHKA: HAYYHO (Ipe/uMILIOMHas) MpaKTHica:
MPAKTUKA: IPAKTUKA 110 : - : -
P P P Y Hay4YHO-HCCIICI0BATENIbCKAS
uccIeioBaTeNnbekas paboTa | HccnenoBarenbekas padboTa
MOJIYYEHHUIO TIEPBUYHBIX
npodeccHoHaIBHBIX

pabora
YMEHHUH 1 HABBIKOB

OK.5.B
OIIK.6.B

dunocodus

anaBnel—me HMHHOBAIIUSIMH
npOeKTHpOBaH"C u

IIK.19.B

TEXHOJIOTUs 3HCKTpOHHOﬁ

KOMITOHEHTHOM 6a3sl

15



3. Coaep:xanue o0pa3oBaTe/IbHONM NPOrPaMMBbI
3.1 CTpykTypa 06pa3oBaTe/ibHOI NPOrPaMMbI
CrpykTypa 00pa3oBaTeIbHON TTPOTrpaMMBbI TipuBeaeHa B Tabmuie 3.1.1, BKIoUaeT 00s3aTebHYIO

qacTh (0a30BYI0) M 4acTh, POPMUPYEMYIO YUACTHUKAMHU 00pa30BaTEIbHBIX OTHOIIECHHUH (BapUATHBHYIO).

Tabmuua 3.1.1

CtpykTypa 00pa3oBaTeIbHON IPOTPaMMBI O06beM mporpaMmmel, 3.€.

baok 1 | /IucuMnjinHbl (MO IH) 60

bazoBas gactn 29

BapuarnBnas yacts 31
baok 2 | IIpakTHKH 51

bazosas gacts 0

BapuaTtuBnas yactb 51
BJok 3 I'ocynapcTBeHHasi HNTOrOBasi aTTecTANUA 9

bazoBas yacTh 9
O0beM 00pa3oBaTeIbHON MPOrpaMMbl 120

3.2 XapakTepuCcTHKA COACPKAHUA AMCHUIIHH

CopepxaHve JUCUMIUIMH  (MOAYJeH), MpakTHK, MPEIyCMOTPEHHbIX YYEOHbIM IUIAHOM,
ompenensercss  TpeOOBaHMAMU K  pe3yJbTaTaM  OCBOEHHS ~ 00pa3oBaTelbHON  MporpamMmbl
(komnereHuusamMu). CoOOTBETCTBUE MEXKIY XapaKTEpUCTUKAMU OJTAallOB OCBOCHMS KOMIETEHLIUN
(3HaHMSAMHU, YMEHUSIMHM M OIIBITOM JEATENIHOCTH BBINYCKHHKA) M 3JEMEHTaMH 00pa3oBaTeIbHOMN
nporpaMmsl (y4eOHBIMU AUCUUIIMHAMM (MOAYJISIMM) U IPAaKTUKaMK) MIpUBeAEHO B [IpuioxeHuu.

33 IIpumensieMbie 00pa3oBaTe/IbHbIE TEXHOJIOTHHU

st hopMupoBaHus IPeayCMOTPEHHBIX OCHOBHOM 00pa30BaTeIbHON MPOrpaMMON KOMIETEHIUA,
peanu3yroTcs JEKIUOHHbIE, TPAKTUUYECKHE 3aHATHsI U Ja00paToOpHbIe pabOTHI .

IIpu opranuzanuu o00pa30BATENBHOrO IpOLEcca NPUMEHSIOTCS aKTUBHbBIE, B TOM 4YHCIIE,
MHTEPAKTUBHbBIE (POPMBI IIPOBE/ICHUS 3aHATUH.

VY4eOHbIM IUITAHOM MPEAyCMOTPEHa CaMOCTOATENbHAs paboTa CTYAEHTOB, KOTopas ofOecreueHa
HEOOXOJUMBIMU METOJIMYECKUMH MaTepuasiaMu, pasmemieHHbiMu B OBC u  uHpOpManuoHHo-
00pa3oBaTeNbHON cpelie By3a.

3.4 Opranunsanus NpakTHK
Jist  TOCTHOKEHMsI TUIAHUPYEMBIX — pPe3yJIbTaTOB OCBOCHHS O0pa3oBaTEIbHOM  MPOTPaMMBI
IIPEyCMAaTPUBAIOTCS CIIEIYIOIINE TPAKTHKU:
- YuyeOHas NpakTUKa: IPaKTHKA MO MOJIYYEHHUIO MPo(ecCHOHabHBIX YMEHUN U HAaBBIKOB,
- IIpousBoxacTBeHHAs MPAaKTUKA: HAYYHO-KMCCIeI0BaTeNbCcKas padora,
- IlpousBojacTBEHHAs MpaKTHKa: MPAaKTHKa MO MOJYYEHUIO0 NPO(EeCCHOHATbHBIX YMEHUN U
OIbITa MPO(PECCUOHANBHOMN NeSATETLHOCTH,

- IlpousBoacTBeHHas (IpeIAUITIOMHAs) IPAKTUKA: HAYYHO-UCCIIe0BaTeNbCKas paboTa,



Y4yeOHasi NPaKTHKA: NMPAKTHKA MO MOJYYEeHHI0 NMPO(ecCHOHAIBLHBIX YMEHUI M HABBIKOB
npoBoautTcs B deneparbHOM TOCYJapCTBEHHOM OFOJKETHOM YUPEKIeHWH Hayku MHCTUTYTE (u3uKu
nonynpoBoaHUKOB UM. A.B. PxanoBa Cubupckoro otaenenus Poccuiickoii akagemun Hayk (MUDIT CO
PAH).

BrieznHas mpaktuka npoBogautcs B AkmnuoHepHoM OomectBe «H(DOpMalMOHHBIE CITYTHUKOBBIC
cucteMbl nMeHU akagemuka M.®. PemerneBa» (AO UCC), r. Keneznoropck, KpacHospckwuii kpaii.

CriocoObI TpoBeIeHUS MPAKTUK — CTAllMOHAPHAST; BHIC3THASL.

IIpousBoacTBeHHAsi MNPAaKTHKA: Hay4HO-HCCJedoBaTeJbCcKasi padora 1poBoauTcs B
@enepaliIbHOM  TOCYJAapCTBEHHOM  OIOJDKETHOM  yupekIeHuH Hayku  HuHctutyTe — Qu3uku
nonynpoBoHUKOB UM. A.B. PxanoBa Cubupckoro otaenenus Poccuiickoii akagemun Hayk (MUDIT CO
PAH).

BrieznHas mpaktuka npoBoautcs B AkmuoHepHoM OomiectBe «H(DOpMalMOHHBIE CITYTHUKOBBIC
cucteMbl nMeHU akagemuka M.®. PemerneBay (AO UCC), r. Keneznoropck, KpacHospckwuii kpaii.

CrniocoObI poBeICHNUS TPAKTUK — CTAllMOHAPHAS; BbIE3/IHAS.

IIpoun3BoacTBeHHAs] MPAKTHKA: MPAKTHKA 10 MOJYYeHHIO NPO(ecCHOHAIBHBIX YMEHUH H
onbiTa MNPO(ecCHOHAIBHON [esATeJIbLHOCTH IpoBoauTcs B DeaepallbHOM TrOCyIapCTBEHHOM
OIO/DKETHOM yupexJAeHuM Hayku WHcTuTyTe GU3MKKM NONynpoBOJHMKOB uM. A.B. PxanoBa
Cubupckoro otnenenust Poccuiickoit akanemuu Hayk (M®II CO PAH).

Beie3nnas npakTuka npooautcs B AkunonepHoM OOmiectBe «HGOpMalMOHHBIE CITyTHUKOBBIE
cucteMbl nMeHU akanemuka M.®. PemerneBa» (AO UCC), r. Kenesnoropck, KpacHospckuii kpaii.

CrniocoObI MpoBeICHUS TPAKTHK — CTAllMOHAPHAS; BbIE3/IHAS.

IIpousBoacTBeHHasi (NMpeAJMIIOMHAasi) NPAKTHKa: HAy4YHO-HMCCJel0BaTelbcKasg padora
npoBoautTcs B denepaibHOM rocyJapCTBEHHOM OIOPKETHOM yupekIeHUH Hayku WHcTtuTyTe Qu3mku
nonynpoBoaHUKOB UM. A.B. PxanoBa Cubupckoro otaenenus Poccuiickoii akagemun Hayk (UDIT CO
PAH).

Beie3nnas npakTtuka npooautcs B AkunonepHoM OOmiectBe «HGOpMalMOHHBIE CITyTHUKOBBIE
cucteMbl uMeHU akagemuka M.®. PemerneBay (AO UCC), r. Kenesnoropck, KpacHospckuii kpaii.

CrniocoObI poBeICHUS PAKTUK — CTAllMOHAPHAS; BbIE3/IHAS.

Bbi0op MecT mpoxoJIeHHsl MPaKTHK A JIMI C OrPAaHMYEHHBIMH BO3MOXXKHOCTSMHU 3/I0POBbS
MIPOU3BOJUTCS C YUETOM COCTOSIHUS 3/I0pPOBbsl 00y4aromuxcsi U TpeOOBaHUI MO AOCTYITHOCTH.

4. YcaoBust peasuzanuu 00pa3oBaTeIbHON IPOrpaMMbl NOATOTOBKH

4.1. Oo0mecucreMHble TPeOOBAHUS K peaJM3allui NPOrPaMMBbI

Peanuzanus 0O6pazoBatenbHON MpOrpaMMbl TIOJHOCTBIO O0ecredeHa MaTepHaTbHO-TEXHUYIECKOM
0a30, COOTBETCTBYIOIEH JEHCTBYIOIIMM  TNPOTUBONOXKAPHBIM  IpaBUJIaM W  HOpMam U
oOecrnieunBaromiell MPOBEJCHHE BCEX BHUIOB JHUCHUUIUIMHAPDHOW U MEXKIUCHMILUIMHAPHON MOATOTOBKH,
NPaKTUYECKON W Hay4yHO-HCCIEeNOBaTelIbCKOW paboT oOyyaromuxcs, MpelyCMOTPEHHBIX Y4YeOHBIM
IUTAHOM.

Kaxnplii oOyuarommiicss B Te€YEHHE BCero Imnepuojga oOydeHHs OOecledeH WHAWBUIYaTbHBIM
HEOTPAHWYEHHBIM JOCTYIIOM K HECKOJBKHM JJIEKTPOHHO-OUOIMOTEUHBIM cHUCTEMaM (3JEKTPOHHBIM
O6ubnuoTekaM) M K AJIEKTPOHHON WH(pOpMalnoHHO-oOpa3oBarenbHOi cpene HI'TY. DnexkrpoHHO-
OubMoTe"Has cucteMa (dJIEKTPOHHAsI OMOIMOTEKA) U AIIEKTPOHHAsT HHPOPMaIMOHHO-00pa3oBaTeIbHAs
cpefa 00ecreunBalOT BO3MOXKHOCTh JIOCTyNa OOydarolerocs U3 J0OOH TOYKH, B KOTOPOH HMMeeTcs
J0CTyN K UH(OpMaIIMOHHO-TEIeKOMMYHHUKaIMOHHOH ceTH "MHTepHeT" (nanee - ceth "MHTEepHET"), Kak
Ha TEPPUTOPUHU OpraHMU3AlNH, TaK U BHE €€.

DneKTpoHHas nH(}OpMaAITMOHHO-00pa3oBaTeIbHAS cpena OpraHu3aINH (http://
www.nstu.ru/sveden/eos) odbecrnieunBacT:
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- J0oCTyn K Y4eOHBIM IUIaHaM, pabO4YMM MporpaMmaM IUCHUUIUIMH (MOJyJieH), NpakTHK, K
U3JIaHUSIM  DJIEKTPOHHBIX OWONMOTEUHBIX CHCTEM U D3JEKTPOHHBIM 00pa30oBaTENIbHBIM pecypcam,
yKa3aHHBIM B pabouux MporpamMmax;

- (ukcanuo xoxa oOpa30BaTEIBLHOTO MPOIECcca, Pe3ylbTaTOB MPOMEXKYTOUHOH aTTecTalluu U
pE3yJIbTaTOB OCBOEHMSI IPOTrPaMMbl MaruCTPaTyphl;

- TpOBEJEHHE BCEX BHUJAOB 3aHATUN, MPOLEAYp OLEHKH pe3yslbTaToB OOydeHHUs, peanu3anus
KOTOPbIX  MpEeIyCMOTpeHa C  TPUMEHEHHEM  JJIEKTPOHHOTO  OOydYeHHs, JAMCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHII;

- (opMHpOBaHUE DJEKTPOHHOTO MOPTHOINO 0O0YHArOIIErocs, B TOM YHCJIE COXpaHEHHE padoT
o0ydJaromerocs, pemeH3uid W OIEHOK Ha d3TH pPabOTBI CO CTOPOHBI JIIOOBIX YYaCTHHKOB
00pa3oBaTeNbpHOIO MpOIIecca;

- B3aMMOJEICTBHE MEXIy YYaCTHUKaMH 00pa30BaTeIbHOIO MPOLIECca, B TOM YUCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMO/IeiicTBUS ocpeacTBoM cetu "MHTepHet".

OYHKIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEIbHON cpenbl olOecreunBaeTcs
COOTBETCTBYIOIIUMU CpeaCcTBaMu UH(POPMALMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOT UM u
kBanpuKkanued pabOTHUKOB, €€ HCIONb3YIIIUX U HojAepkuBarommXx. OYHKIIMOHUPOBAHUE
UEKTPOHHOH  MH(OPMAIIMOHHO-00pa30BaTEIbHOM  Cpellbl  COOTBETCTBYET  3aKOHOJATENBCTBY
Poccuiickoit ®enepanmm.

KBanudukanus  pykoBOIAIIMX M  HAYYHO-NIEJArOTMYECKUX  paOOTHUKOB  OpraHU3aINH
COOTBETCTBYET KBaJIM(DUKALIMOHHBIM XapaKTepUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBaJH(PHUKALIMOHHOM CHPAaBOYHHUKE JTOJDKHOCTEH PYKOBOJAMTEINEH, CEMAINCTOB U CIyXallluX, pasJiene
"KBanupukalMoHHbIE XapaKTEPUCTUKH JOJDKHOCTEH pPYKOBOAMTENEH M CHENUAINCTOB BBICIIETO
npoeCCHOHATBHOTO M JIOTIOJIHUTEIBHOTO MNPOQECCHOHATBHOTO 00pa3oBaHMA", YTBEPKIECHHOM
IIPUKa30M MUHHUCTEPCTBA 34PABOOXPAHEHUS M colMaibHOro passutus Poccuiickoit ®enepanum ot 11
stHBaps 2011 r. Ne 11 (3apeructpupoan MunucTepcTBOM rocTunu Poccuiickoit @enepanuu 23 mapra
2011 r., peructpanmonnsiii Ne 20237).

Jlons MmTaTHBIX HAy4YHO-NEJAarorndeckux pabOTHUKOB (B TPHUBEACHHBIX K IEJI0YHCICHHBIM
3HAYEHUSIM CTaBOK) cOCTaBisieT He MeHee 60 TMpOIEHTOB OT OOIIEero KOJIMYecTBAa HAay4HO-
He1arorn4eckux pabOTHUKOB OpraHU3aIUH.

4.2. Kaagposrblie ycnoBus peajim3anuy NporpaMmsbl

Peanuzamuss nmporpaMMmbl  MaructpaTypbel  oOeclieuMBaeTcsl PYKOBOAAIIMMU M HAy4HO-
Nelarorn4ecKUMy pabOTHUKAMHM OpraHU3alllM, a TaKXkKe JMIAMH, NPUBJICKAEMbIMH K pean3aliiu
IPOTPaMMbI MarHCTPATYPHI HAa YCIOBHSIX TPAXKIAHCKO-TIPABOBOTO JIOTOBOPA.

Jlons Hay4YHO-TIeJarOoTH4ecKuX paOOTHUKOB (B NMPUBEACHHBIX K LIEJIOYHUCICHHBIM 3HAYEHUSM
CTaBOK), WMEIONMX 00pa3oBaHWE, COOTBETCTBYIOIIee MPO(GUII0 TpenogaBacMoil JAUCIUTUTHHBI
(Momyinisi), B OOLIEM YHCIIE HAyYHO-TIEJArorHuecKuX pabOTHHUKOB, PpEANTH3YIOIMIUX IMPOrpaMmy
MarucTparypsl, COCTaBISIET HE MeHee 70 IPOLEHTOB.

Jlonsg Hay4HO-TIEaroruuyeckux paOOTHUKOB (B MPHUBEACHHBIX IIEJIOYMCICHHBIM 3HAYEHUSM
CTaBOK), UMEIOIIUX YYEHYIO CTENeHb (B TOM YHCIIE YYEHYIO CTEIeHb, NPUCBOCHHYIO 3a pyOekoM H
npusHaBaemyto B Poccuiickoit ®enepanun) U (WiM) yuyeHoe 3BaHHME (B TOM 4YMCJIE Y4YEHOE 3BaHUE,
MoJIydeHHOE 3a pyOekoM u mpuzHaBaeMoe B Poccuiickoit ®enepammu), B 00mEeM YWCIE HAYYHO-
NeIarorn4ecknx pabOTHHUKOB, PEATM3YIOUIMX MPOTrpaMMy MarucTparyphl, cocTaBiseT He MeHee 70
MPOIICHTOB.

Jlons paOOTHUKOB (B NPUBEACHHBIX K IEJOYHMCICHHBIM 3HAYCHUSM CTAaBOK) M3 4YHCIa
pykoBoauTenel M pabOTHUKOB OpTraHU3allUd, AEATEIbHOCTh KOTOPBIX CBsI3aHA C HAIPABIEHHOCTHIO
(mpoduneM) peanu3zyeMoil MPOTrpaMMbl MarucTparypbl (MMEIOLIMX CTaX paboThl B JaHHOU
npodeccuoHaIbHON 00acT He MeHee 3 JieT) B o01ieM uncie pabOTHUKOB, PEaTU3yIOMIUX IPOTrpaMMy
MarucTpaTypsbl, cocTaBiseT He MeHee 10 mpOIeHTOB.

4.3. MarepunajbHO-TeXHHYECKOEe M Yy4eOHO-MeToqu4YecKoe olecneyeHne INPOrpaMMbl
MarucTpaTypbl
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OOpasoBarenbHasi MPOrpaMMa pean3yeTcs B CHEUMANbHBIX MOMEIIEHUSIX, MpPeACTaBISIONUX
co0o0il y4yeOHbIe aylIUTOPUU AJIi MPOBEACHUS 3aHATHM JIEKIMOHHOTO THIMA, 3aHATUH CEMHUHApCKOIo
THUIA, KypCOBOTO MPOEKTUPOBAHUS (BBIMNOIHEHUS KYpPCOBBIX PabOT), IPYNIIOBBIX U WHAWBUIAYAIbHBIX
KOHCYJIbTAllMi, TEKyIIero KOHTPOJS W  NPOMEXKYTOYHOW  aTTeCTallMd, TMOMEUIeHHUS  JUIs
CaMOCTOSITENIbHOH pPa0OThl M TOMEIIEHHUS JUIS XpaHeHHs U NPO(PUIAKTHYECKOrO OOCITyKUBAaHUS
yuebHOro oOopynoBanusi. CreuuaiabHble TOMEIICHHUS YKOMILJIEKTOBAHbl — CIEHUATU3UPOBAHHOM
MeOenbl0 M TEXHHYECKHMHU CpEICTBAMHM OOYYeHMs, CIYXAIlUMH I TPeICTaBlIeHUs y4eOHOIt
uHbopMaIuu O0NBIION ayAUTOPUH.

Jlns mpoBelieHHsT 3aHATUN JIEKIIMOHHOTO THIA MpeajararoTcs HaOophl JAEMOHCTPALMOHHOTO
000pyIoBaHUS U Yy4E€OHO-HATISTHBIX MMOCOOW, O0O0ECTIEUMBAIOIINE TEMATHUYECKUE WILTIOCTPAIIUH,
COOTBETCTBYIOIIME pabouuM MporpaMmaM JUCHUIUIMH (MOAYJIEH).

[lepeueHr MaTepHaIbHO-TEXHUYECKOTO  OOECHEeYeHHUs, HEeOOXOAMMOIo s  peanu3aluu
OporpaMMbl  MarucTparypbl, BKJIIO4YaeT B ce0s J1abOpaTOpUH, OCHAIIEHHBIE HEOO0XOIUMBIM
1a00paTOPHBIM 000PYIOBAaHUEM.

[TomernieHust 17151 CaMOCTOSATENIBHOW PabOThl 00YYArOIIUXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM
C BO3MOXXHOCTBIO MojaKIoueHus kK cetu "HHTepHer" u oOecredeHbl JOCTYIOM B DJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely OpraHU3aLUH.

OOpaszoBaTenpHasi  mMporpaMMa  TOJHOCTBIO — oOecrieueHa  HEOOXOIWMBIM  KOMIUIEKTOM
JIMIIEH3MOHHOTO IPOrpaMMHOr0 obecreueHust (cocTaB ompeAensercs B pabodyuMx Iporpammax
JUCIUIUTUH (MOZYJIeH) U €XKEerolHO OOHOBIISETCS).

DNEeKTPOHHO-OMONMNOTEYHbIE ~ CHUCTeMBbl  (RJIEKTpOHHast ~ OuOiMOTeKka) W DJIEKTPOHHAA
nHGOpMallMOHHO-00pa3oBaTeiabHasl cpeaa oO0ecneuuBalOT OJHOBPEMEHHBIM JOCTyn HEe MeHee 25
IPOIIEHTOB 00YYAIOUIUXCS 110 MPOrpaMMe MarkuCTPaTyphl.

OOyuaromumMcs obecrieueH 0CTyn (yAaJeHHBIH OCTYI) K COBPEMEHHBIM MpPO(hecCHOHATBLHBIM
6a3aM JaHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpEAEIseTcs B pab0oUnX
nmporpaMmmax JTUCIUIUIMH (MOJIyJiei) U €XKeroJHO OOHOBIISETCS.

OOyuaromuecss W3 4YHciaa JIMI C OrPAaHMYCHHBIMM BO3MOXKHOCTSIMH 37I0POBbsI  00ecreueHbI
Ne4YaTHBIMU M (WJIM) 3JIEKTPOHHBIMU 00pa30BaTEbHBIMU pecypcaMu B (hopMax, aganTHPOBAHHBIX K
OTPaHUYEHUSM HX 3710POBBSI.

5. Onenka Kka4yecTBa NOATOTOBKH CTYA€HTOB U BbINIYCKHMKOB

OneHka KayecTBa OCBOEHHUSI 00pa3oBaTENbHON MpPOrpaMMbl BKJIIOYAeT TEKYLIHMH KOHTPOJIb
yCIIEBaEMOCTH, IPOMEXYTOUHYIO aTTECTallMi0 OOyYaroluXcs U TOCYAApCTBEHHYIO HTOTOBYIO
aTTECTalMIO BBIITYCKHHUKOB.

KonkperHsie (opMbl NPOMEXYTOUHOM M HMTOTOBOM aTTECTallMM OOYYaIOUIMXCS MO KaKAOH
JTUCIUILTMHE ONPEeNoTcs YUYeOHbIM IIaHOM. TeKyllas arrecTanus 1o JUCHUIIMHAM IIPOBOAMUTCS Ha
OCHOBE OaJJIbHO-PEHTHHIOBOM cucTembl. llpaBmiia aTrecTalMu MO JUCHMIUIMHAM ONPEACISIOTCS B
pabounx mporpammax U JOBOJASTCS O CBEICHHs 00y4aroIIMXCsl B TE€UEHHE MEPBOTO Mecslla N3yYEeHUs
JUCIUIUINHBL.

Jlia arrectanuy OOy4arolmIMXCS HA COOTBETCTBHE HMX IMEPCOHANBHBIX JTOCTHXKEHUH TpeOOBaHMIM
o0Opa3oBaTeNnbHONH MporpaMmbl (TeKylass W MPOMEXKYTOUHAs aTTecTalys) Cco37aioTcs (QOHABI
OILICHOYHBIX CPEACTB, KOTOPbIE MOTYT BKJIIOYAaTh THUIIOBbIE 3aJaHMs, KOHTPOJbHbIE PabOThI, TECTHl U
METO/IbI KOHTPOJISL, TO3BOJISIONINE OLICHUTh 3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITETCHIINH.
@DOHIBI OLIEHOYHBIX CPEACTB pa3palaThIBAIOTCS U yTBEp)KIAOTCS Kadenpamu, oOecrneduBarolIUMU
y4eOHBIH Mmporece Mo AUCUUINIMHAM 00pa30BaTeIbHOM MPOrpaMMBl.

[Ipu paspaboTke OIEHOYHBIX CPEJCTB ISl KOHTPOJIS KayecTBa M3Y4YEHUs AUCUMIUIMH (MOJIyliei),
NPAKTUK YYHUTHIBAIOTCS CBSI3M MEKIY BKIIOYEHHBIMH B HUX 3HAHUSMHU, YMEHHUSMH, HaBbIKAMH, 4TO
MO3BOJIIET YCTAaHOBUTH YPOBEHDb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH Y 00y4aromuxcsl.

B brnox 3 'TocymapcTBeHHass wWTOroBas —arrecranuss’  BXOAWUT  3aIlMTa  BBIYCKHON
KBaJIM(UKALIMOHHONW paboThl, BKJIKOYAsi MOATOTOBKY K MPOIENype 3allUThl M MPOLEAYpY 3allUThl, a
TaKke MOAr0TOBKA K CAaye M cJjaua rocyJapCTBEHHOTO AK3aMeHa. TpeGoBaHus K CO/IepiKaHUIo, 00beMy
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U CTPYKTYpE BBITYCKHOW KBaTU(PHUKAIIMOHHON PabOThl U IOCYJapCTBEHHOMY 9K3aMEHY OIpEIesSIOTCs
nporpammoit ' MA.

6. Oco0eHHOCTH peasu3anuu 00pa3oBaTeIbLHON NPOrPaMMBbI JJIs1 HHBAJIMIOB U JIUIL

€ OrpaHNYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

[Ipu HanMuUKK B KOHTUHIEHTE 00yYaroUIXcs Mo 00pa3oBaTEIbHON MporpaMMe HHBAJIUIOB U JIHII C
OTpaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbsi (JIOB3) obOpa3oBarenbHas mporpaMma aJanTUpyeTcs ¢
y4eTOM 0COOBIX 00pa30BaTENBHBIX TOTPEOHOCTEH TAKUX O0yJAFOIIIMXCA.

[Tpu oOyyeHHn MO MHAMBHUIYATBHOMY Y4eOHOMY IJIaHY JIMII C OTPAHUYECHHBIMU BO3MOXKHOCTSAMU
3/I0pOBbsI CPOK OCBOEHHUSI 00pa3oBaTENbHOM MPOrpaMMbl MOXKET OBITh YBEJIMYEH IO UX JKEIaHUIO He
6osiee yeM Ha | Tof MO CPaBHEHHIO CO CPOKOM MOJyUYeHHs: 00pa30BaHUs JJIsi COOTBETCTBYIOLIECH (POPMBI
oOyuenus. OOBEM MpoOrpaMMbl MarucTpaTypbl 3a OAMH Y4YeOHbIM ToJ TMpu OOy4eHHH IO
UH/IMBUAYAIILHOMY IIJIaHYy BHE 3aBHCHUMOCTH OT ()OPMBI 00YUEHHUSI HE MOKET COCTaBJIATh Oojee 75 3.e.

[Tpu ncnonp30BaHUU (GOPMBI MHKITFO3UBHOTO OOYUYCHHUSI COCTABIISIETCS] MHIUBUIyalIbHAS TIPOTpaMMa
COIIPOBOKIICHUSI 00Pa30BaTENbHON AEATEIBHOCTU CTY/ICHTA.

NuauBuayajibHasi mporpamMma CONpPOBOXKIEHUS 00pa3oBaTeNbHOM JAESITEIbHOCTH CTYyJEHTa
MOYET BKJIIOYaTh

- COTPOBOXJICHUE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHA TPSIMBIM M OOpaTHBIM TIEPEBOJOM Ha
PYCCKUI1 )KECTOBBIN SA3BIK (U1 CTYACHTOB C HAPYIICHUSAMH CIIyXa);

- TIOCEIICHHE TPYIITOBBIX U MHIUBUAYATBHBIX 3aHATHH C TICUXOJIOTOM;

- OpraHM3alMOHHO-TIEJAarOTHYECKOe, MICHXOJIOTO-TIeIar OrMYECKOe, npopHIaKTHIECKHU-
03710POBUTEIBHOE, COLMATBHOE COMPOBOXKACHUS yueOHOTO Mpoliecca.
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NMPUNOXXEHUE

CooTBeTcTBHE MEKIY XapAKTEePHUCTHKAMH 3TAllOB OCBOCHHUS KOMIIeTeHIMI (3B HAHUSIMH,
YMEHUSIMH H ONIBITOM /IeSITeJIbHOCTH BBIIIYCKHHKA) H 3JIeMEHTAMH 00pa30BaTe/IbHON NPOrpaMMbl

(Y4eOHBIMM TMCHUILTHHAMH (MOIYJISIMM) M IPAKTUKAMU)

Kon
KOMIIETEHI]

nn

Kox

3HAHUS/yM

CHUA

HaHMeHOBaHHeHHCHHHHHH,3HaHHﬂIIyMCHHH

Jlucyuniaunvt (Mooyu), 6azoswvie

MeToabl MATEMATHYECKOIO MOAC/IMPOBAHUSA

OIIK.1 31 UMEThH MPEACTABICHUE O MOCIEAHUX OTKPHITUIX B 007aCTH HAHOTEXHOJIOTHH U
MUKPOCUCTEMHON TEXHUKHU

[1K.3 31 3HaTh METO/Ibl CUHTE3a U UCCIIEAOBAHUS MOIeNen

[IK.3 33 3HATh (PU3MUECKUE U MATEMATUYECKUE MOJIEIH ITPOLIECCOB U SIBJIICHUH,
OTHOCSIIMXCS K HCCIEYEMOMY 00BEKTY

IK.3 yl YMETh OCYIIECTBIATH (DOPMATH3AIMIO U AITOPUTMHU3AINIO (DYHKITMOHUPOBAHUS
HCCIEAYEMON CUCTEMBI

I1K.3 y3 BJIAJIETh METO/IAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIEIIEH,
UCIIOJIb3YEMBIX B ITPEIMETHOM 007acTH

[1K.3 y5 BJIa/IETh HABBIKAMHU M METOJUKAMH pa3paboTKu (PU3HKO-MaTEMATHYECKUX
MOJIEJICH MPOIIECCOB, SIBIICHUN M OOBEKTOB B 00JIACTH HAHOTEXHOJIOTUU U
MUKPOCUCTEMHOMN TEXHUKHU

IK.3 y10 YMETh aICKBaTHO CTAaBUTh 33/1a4M UCCIICIOBAHUS U ONITUMHU3AIUU CI0KHBIX
00BEKTOB Ha OCHOBE METOJIOB MAaTEMAaTUYECKOTO MOJICIIUPOBAHHUSI

[IK.3 yll YMETb [IPUMEHATh COBPEMEHHBIE METO/IBI PacyeTa U aHAJIM3a HAHO- U
MHUKDPOCUCTEM

HcTopusi 1 MeT010/10THSl HAYKH U TEXHHUKH B 00J1aCTH HAHOTEXHOJIOTHHU

OK 4 31 3HATh OCHOBHBIE METO/I0JIOTMUECKHE KOHIENIIMY COBPEMEHHON HAYKH

OK 4 34 3HaTh OCHOBHBIE METOJIbl HAYYHOTO MMO3HAHUS

OK.4 36 3HaTh CUCTEMHYIO IEPUOIM3AIIMI0 UCTOPUU HAYKH U TEXHUKU

OK 4 38 3HaTh COBPEMEHHYIO HAYUYHYIO KApTUHY MUpa

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO MPOILiecca B HAYKE U
TEXHUKE, 3Tallbl HCTOPUYECKOTO PA3BUTHS HAHOTEXHOJIOTMH, MECTO U 3HAYEHUE
HAHOTEXHOJIOTHMH B COBPEMEHHOM MHUpE

OIIK.1 34 3HaTh METOJIOJIOTMYECKHUE OCHOBBI U MIPUHIUIIBI COBPEMEHHON HAayKHU

OIIK.1 35 3HaTh OCHOBHBIE UCTOPUYECKHE 3TAIBl U IPEINTOCHUIKM BOZHUKHOBEHUS
HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

OIIK.1 36 3HATh MEPEIOBON OTEUECTBEHHBIN U 3apyOe)KHBIH OIBIT U JOCTHKEHUS B
00JacTH HAHOTEXHOJIOTUU M MUKPOCHCTEMHOMN TEXHUKHU

[1IK.2 y2 BJIAJ€Th HABBIKAMH METOJOJOTMYECKOr0 aHAJIM3a HAYYHOT'O UCCIIEI0BAHUS U

€ro pe3yJbTaToB

AKTYyaJIbHbIE IP00JIEMbI COBPEMEHHOH HAHOTEXHOJIOT U

OIlIK.1 36 3HATH TEPEIOBON OTEUYECTBEHHBIN U 3apyOeKHBII ONBIT M JJOCTHKEHHS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

OIIK.2 yl YMETb UCI0JIB30BATh PE3YJIbTAThl OCBOCHHUS JUCIUILINH IIPOIPAMMBI
MarucTparypbl

OIIK 4 yl YMETh CaMOCTOSATEIbHO IPUOOPETaTh U UCIIOJIb30BATh B MPAKTHUECKON
JIesITeJIbHOCTH HOBBIC 3HAHUSL M YMEHHUS B CBOEH MpeIMETHON 00JIacTH

OIIK.5 yl yMeTb 0OPMJIIATD, TIPEACTABIISITH, TOKIAIBIBATh U ApTyMEHTUPOBAHHO
3alIUIIATh PE3YJIbTAThI BHITOJIHEHHON pabOThI

I1K.1 31 3HATh OCHOBHBIC 3a/1a4¥, HAIIPABJICHUS, TEHACHLIUN U IIEPCIEKTUBBI Pa3BUTHS

HaHOTCXHOJIOTUH U MI/IK])OCI/ICTGMHOI\/JI TCXHHKHU, a TAKXKC CMCKHBIX obOacreit
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HAYK{ U TEXHUKH, B TOM YHUCIIE, C yYETOM TpeOOBaHUN PErHOHAIBHBIX
NPEINTPUIATHI

[K.1 y3 BJIJICTh COBPEMEHHON HayYHOU TEPMUHOJIOTUEN U OCHOBHBIMHU
TEOPETUYECKUMHU U HKCIIEPUMEHTAIbHBIMU IIOIX0JaMH B IIEPEAOBBIX
HalpaBJEHUSIX HAHOTEXHOJOTUU U MUKPOCUCTEMHON TEXHUKU

[1K.4 y2 YMETb OLICHUBATh HAYYHYIO 3HAYUMOCTb U NIEPCIEKTUBBI IIPUKIIATHOTO
UCTIOJIb30BaHUs PE3YIbTATOB HCCIEIOBAHNI B 00JIaCTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOU TEXHUKH

[1IK.4 y3 UMETH OIIBIT Pa0OTHI C IEPUOIMUECKON HAYYHOH JIUTEPaTypOil, TUCKYCCHIA Ha
3aJIaHHYIO TEMY M BBICTYIIJICHUI HAa HAYYHBIX CEMHHApax

[IK.4 v4 YMETh JeJIaTh JOKJIaJbl HA 33/IaHHYIO0 HAYYHYIO TEMY

[IK.5 32 UMETH MPEACTABIECHUE O NATEHTHBIX U JINTEPATYPHBIX HCTOUHUKAX TI0

pa3pabaThIBaEMOM TeMe

KomnbloTepHble TEXHOJIOTHH B HAY4YHBbIX HCCICAOBAHUAX

OIIK.1 31 UMETh MPEACTABICHHUE O MOCICIHUX OTKPBITUAX B 00JIaCTH HAHOTEXHOJIOTHUHU U
MHKPOCUCTEMHOW TEXHHUKHU

IIK.1 y4 YMETb BBITIOJHATH TEOPETUUYECKOE U IKCIIEPHUMEHTAIBLHOE UCCIIEIOBaHKE B
paMKax MOCTaBJIEHHBIX 3a/1a4

I1K.3 35 3HATh OCHOBHBIE MEXaHU3MbI (PU3UUYECKUX SBICHU, MPOUCXOIAIINX HA
HAaHOYPOBHE

IIK.3 36 3HATh OCHOBHBIE (PH3UKO-XUMUYECKHE MOJEIN MPOIECCOB, SBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHUKHU

IIK.3 y3 BJIAJETh METOJIAMU pacyeTa MapaMeTpoB U OCHOBHBIX XapaKTEPUCTUK MOJIENEH,
WCITIOJIb3YEMBIX B IPEAMETHOU 00IacTH

IIK.3 y5 BJIQ/ICTh HABBIKAMU M METOJUKAMH Pa3paboTKu (HPU3UKO-MaTEMATHUECKUX
MOJIeJIeH TTPOIIECCOB, SBJICHUH U 00BEKTOB B 00JIaCTH HAHOTEXHOJIOTHUU U
MHUKPOCUCTEMHOW TEXHUKHU

IIK.3 y8 BJIAJICTh MPAKTUYCCKUMH HaBbIKaMHU PaOOTHI C MPOTPAMMHBIMH MTaKETaMH
MaTeMaTHYECKOTr0 MOJICTUPOBAHUS

I1K.3 yl1 YMETb IPUMEHAITh COBPEMEHHbBIE METOIbI PacueTa U aHaIn3a HaHO- U

MHKPOCHCTEM

HNHoCcTpaHHBIN SA3BIK

OK.1 31 3HATh TEPMUHOJIOTHIO MPOPECCUOHANBHOM ChepbI AeATEILHOCTH Ha
MHOCTPAHHOM $I3bIKE

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

OK.1 y2 YMETh UCIIOJIb30BaTh 3HAHUS SA3bIKa I PO(PECCUOHATBHOIO MEKIYHAPOIHOTO

0OIIIeHUs ¥ B HAYYHO-HUCCIIEA0BATEIbCKON IeITeTbHOCTH

CHeIII/IaJILHLIe IrJ1aBbI

HAHOJ3JICKTPOHUKH

OK 4 38 3HaTh COBPEMEHHYIO HAYUYHYIO KApTUHY MUpa

[IK.2 33 3HaTh PU3UKO-XMMHUIECKHE OCHOBBI MPOIIECCOB, MPOTEKAIONINX Ha IPaHUIIAX
paszenax (a3 B pa3IM4YHbIX HAHO- U MUKpOCHCTEMaxX

[IK.2 y4 YMETh aHAIM3UPOBATh CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPHUAJIOB, BO3MOKHbIE
CHoco0bl UX MOJTYUYESHHUS

I1K.3 35 3HATh OCHOBHBIE MEXaHU3MbI (PU3NYECKUX SBJICHUI, MPOUCXOIAIINX HA
HaHOYPOBHE

I1K.3 36 3HATh OCHOBHBIE (PM3MKO-XUMHUUYECKHE MOJICTH TPOIIECCOB, SBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHON TEXHUKH

I1K.3 37 3HaTh (PU3UUECKUE PUHLIUIIBI U MEXaHU3MBI, JIEKAIlMEe B OCHOBE IIOCTPOCHUS U
(YHKIIMOHUPOBAHUSI HAHO- 1 MUKPOCTPYKTYP

[1K.3 y3 BJIaJIETh METOJAMH pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJEIIEH,

MCIOJIb3YEMBIX B IPEAMETHOM 0o0nacTu
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anaB.neHne HHHOBAallUSAMHU

OK.2 yl YMETb UCII0JIb30BaTh HA IPAKTUKE YMEHHsI U HABBIKU B OpraHU3aluu
HCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT, B YIIPABICHHH KOJIJICKTHBOM

OK.3 yl yMeTbh IPUHUMATh 3P PEKTUBHBIEC yIPaBIEHYECKUE PELICHUS B YCIOBUAX
HEONPEIETICHHOCTH, SKCTPEMAIIBHBIX CUTYallUi, OCTPON KOHKYPEHTHOU
00pBOBI, TehUINTa PECYPCOB, HEMIATEIKECTIOCOOHOCTH MPETPHUATHI

OK.3 y2 YMETh O0IIAThCS ¢ KOJUIETaMH B HAYYHOM, MPOMU3BOICTBEHHOHN M COLMAIBHO-
o011ecTBEHHOM cepax esTeIbHOCTH

OK 4 33 3HATh MHTETPAJIbHbIE S3KOHOMHUECKHE MOKa3zaTenu 3QPEeKTUBHOCTU IPOEKTOB

OK.4 y2 YMETh UICHTU(DULIUPOBATH PUCKH, pa3pabaThIBaTh MPOTpaMMy YIpaBICHHUs
pUCKaMu

OIIK.1 32 YMETh OLICHUBATh MHBECTULIMOHHYIO IIPUBJIEKATEILHOCTD IIPOEKTA C YU4ETOM
CTaJIMH €r0 pPealn3alluy 1 TUIIAa HHBECTOPa

OIIK.1 yl 3HATh METOJIOJIOTHIO pa3pabOTKH MPOEKTOB U MPOTPAMM, B TOM YHCIIE
HOCTPOEHHUS, PEOPraHU3aLUH, PECTPYKTYPHU3ALMU U PEUH)KUHUPUHTa OU3HeC-
IIPOLIECCOB

OIIK.1 y2 YMETh TPOBOJIUTH aHATU3 YOPEKTUBHOCTH peaTH3aIliy MMPOCKTA

OIlIK.1 y3 yYMETh pa3pabaThIBaTh CHCTEMY YIIPABICHHS TPOEKTOM, (POPMHPOBATH OFOIKET
IPOEKTA, OCYIIECTBISATh OPraHU3allMOHHOE IPOEKTUPOBAHHE

OIIK.3 31 YMETb OPraHU30BBIBaTh IPOEKTHYIO paboTy, pa3padaTbiBaTh U KOHTPOJIUPOBATH
pECYPCO-BPEMEHHBIE POEKTHBIE NIOKA3ATENN

OIIK.3 32 3HAaTh OHSTHE U BUBI PUCKOB

OIIK.3 33 3HATh MPUHIIHUIIBL, METO/IbI, HHCTPYMEHTHI KOMaHA000pa30BaHus U TEXHOJIOTHH
paboThl B KOMaH/Ie

OIIK.3 34 3HaTh OCHOBHBIEC METO/Ibl YIIPABJICHUS POCKTAMU

OIIK.3 y3 YMETb OCYLIECTBIATh MHHOBALIMOHHOE NTPOEKTUPOBAHUE, OLICHUBATh
2¢hEKTUBHOCTh HHHOBAITUI

OIIK.5 y2 BJIJICTh HAaBbIKaMU MYOJIMYHBIX JAEJIOBBIX U HAYUYHBIX KOMMYHHUKAIIUI

Jlucyunaunvl (mMooynu), eapuamusHvle

duinocopusi

OK.4 31 3HaTh OCHOBHBIE METOJIOJOTHYECKNE KOHIEMIIMN COBPEMEHHON HAYyKH

OK.4 32 3HaTh COBPEMEHHYIO HAYYHYIO KapTUHY MHUpa

OK.4 34 3HaTh OCHOBHBIE METO/Ibl HAYYHOT'O IMO3HAHMS

OK .4 35 3HATh OCHOBHbIE METO0JIOTMUECKHE KOHIEIIIMY COBPEMEHHON HAYKH

OK .4 36 3HATh CUCTEMHYIO NIEPUON3ALIUI0 HCTOPUU HAYKH U TEXHUKH

OK.4 37 3HaTh OCHOBHBIE METO/Ibl HAYYHOI'O ITO3HAHMS

OK.4 38 3HaTh COBPEMEHHYIO HAYYHYIO KapTUHY MHUpa

[1K.2 y2 BJIaJICTh HaBbIKAMU METOA0JIOTMYECKOT0 aHAIM3a HAyYHOI'O UCCIIeI0BAHUS U

€ro pe3yybTaToB

MHKpO- H HAHOCHUCTEMBbI B TEXHUKE U TEXHOJIOI'IHN

[IK.2 33 3HaTh PU3UKO-XMMHUIECKHE OCHOBBI MPOIIECCOB, MPOTEKAIONINX Ha IPAaHUIIAX
pazgenax Qa3 B pa3IMYHbIX HAHO- U MUKPOCHCTEMAX

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3NYECKUX SBJICHUH, IPOUCXOAIINX HA
HaHOYPOBHE

I1K.3 36 3HATh OCHOBHbIE (PU3UKO-XUMUYECKHE MOJIENIN POLECCOB, SBJICHUH U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHON TEXHUKH

I1K.3 37 3HATh (PU3NYECKHUE MPUHIIUIIBI 1 MEXaHU3MBI, JISXKAIUE B OCHOBE MIOCTPOCHHS 1
(YHKIMOHUPOBAHUSI HAHO- 1 MUKPOCTPYKTYP

I1K.3 y3 BJIAJICTh METO/IAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJICIIEH,
UCIIOJIb3YEMBIX B IPEIMETHOM 0071acTH

[1K.3 yl1 YMETb IPUMEHITh COBPEMEHHbIE METOIbl pacueTa U aHaIn3a HaHO- U

23




| Mukpocucrem

CrnenuaJjbHble 171aBbl (U3MKH MOJYNPOBOJIHUKOBBIX NPHOOPOB

[IK.3

328

3HaTh PU3NUECKUE OCOOCHHOCTH TOIYPOBOTHIUKOBBIX HHTETPATBHBIX
PE3UCTOPOB , CYOMUKPOHHBIX 1 HAHOMUKPOHHBIX KMOIIT Ha 060beMHOM
kpeMHun 1 KHU-cTpyKTypax , BBICOKOYaCTOTHBIX TPAaH3UCTOPOB HA
TeTEPOCTPYKTYpax

[IK.3

329

3HATh TEXHOJIOIMYECKNE OCOOCHHOCTH U3rOTOBIIEHUSI MHTETPAIbHBIX
HOJIYIIPOBOIHUKOBBIX PE3UCTOPOB, CYOMUKPOHHBIX U HAHOMUKPOHHBIX
TPaH3UCTOPOB, UcHOJb3yeMbIX B coBpeMeHHbIX CBUC u YBUC

[IK.3

y22

YMETb IPUMEHATh MATEMAaTUUYECKOE MOJICTIMPOBAHHUE JIJIsl AaHAJIN3A DIIEMEHTHOU
6a3bl cyOMUKpoHHBIX U HAHOMUKPOHHBIX CBUC u YBUC

[IK.3

y23

YMETH BBIYUCIISATE OCHOBHBIE NTApaMETPhl COBPEMEHHBIX MOJITYTIPOBOIHUKOBBIX
MHTETpaJIbHBIX PE3UCTOPOB U TPAH3UCTOPOB

CeMI/IHapLI 10 ClIeHAJbHOCTH

OIIK.1

31

UMETh MPEACTABICHUE O MOCIEAHUX OTKPHITUIX B 007aCTU HAHOTEXHOJIOTUH U
MHKPOCUCTEMHOW TEXHHUKHU

OIlIK.1

36

3HaTb HepeﬂOBOﬁ OTEYECTBEHHBIN U SaPY6C)KHBII>'I OIIBIT U AOCTHXKXCHHUA B
001aCTH HAHOTEXHOJIOTHH U MI/IKPOCI/ICTGMHOﬁ TCXHHUKU

IIK.1

31

3HATh OCHOBHBIE 3a/1a4¥, HAIIPaBJICHUs, TEHACHLIUN U TIEPCIIEKTUBBI Pa3BUTHS
HAaHOTEXHOJIOTMH U MUKPOCHUCTEMHOM TEXHHUKH, a TAK)KE CMEXHbIX 00acTen
HayK{ U TEXHUKH, B TOM UYHUCIIE, C yYETOM TpeOOBaHUN PErHOHAIBHBIX
IPEeANPUATHN

IIK.1

y3

BJIaACTh COBpeMeHHOI\/'I HayLIHOI\/'I TepMI/IHOHOFI/IeP’I 1 OCHOBHBIMHU
TCOPCTUUCCKUMHU U SKCICPUMCHTAJIBHBIMHU IMOAXO0JaMU B IICPECIOBBIX
HallpaBJICHUAX HAHOTCXHOJIOI'MH U MHKpOCHCTCMHOfI TCXHHUKH

[1K.4

v4

YMETh JIeJIaTh JOKJIA/Ibl HA 33JJaHHYIO HAYYHYIO TEMY

Du3nKa HU3KOPa3MepPHbIX CHCTEM

[1K.2 33 3HATh (PU3UKO-XUMHYECKHE OCHOBBI IIPOLIECCOB, MPOTEKAIOIINX Ha TPAHUIAX
paszzenax ¢a3 B pa3IMYHbIX HAHO- 1 MUKPOCHCTEMaxX

[1K.2 y4 YMETh aHAJIM3UPOBATh CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPHAIOB, BO3MOKHBIE
CIOCO0bI X MOJIyUYEHUs

IK.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PM3MYECKUX SBICHUM, IPOUCXOSAIINX HA
HAaHOYPOBHE

[K.3 36 3HaTh OCHOBHBIE (PU3UKO-XUMHUYECKUE MOJIEIH IIPOLIECCOB, ABICHUN 1
00BEKTOB B 00JIACTH HAHOTEXHOJIOTMH U MUKPOCHUCTEMHOM TEXHUKHU

[K.3 37 3HATh (PU3UUECKUE IPUHLIUIIBI U MEXaHU3MBI, JIS)KAIIMEe B OCHOBE IOCTPOCHUS U
(GYHKIIMOHUPOBAHMSI HAHO- 1 MUKPOCTPYKTYP

IK.3 y3 BJIaJICTh METOJAMU pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENeH,

HCIIOJIB3YEMBIX B MPEIMETHOM 001acTu

Hucyunaunvl (Modynu), sapuamushvie, no 8b100py cmyoenma

MatepuaJbl 4 j1leMeHTHasi 6232 HAHOJJIEKTPOHUKH

[IK.3 33 3HATh PU3NUECKUE U MATEMAaTHIECKUE MOEITH MPOLIECCOB U SIBICHHIA,
OTHOCSILIMXCS K HCCIEYEMOMY 00BEKTY

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3NYECKUX SBJICHUI, IPOUCXOAIINX HA
HaHOYPOBHE

I1K.3 36 3HATh OCHOBHbIE (PU3UKO-XUMUYECKHE MOJIENIN POLECCOB, SBJICHUH U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHON TEXHUKH

I1K.3 y3 BJIAJIETh METOIAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIEIIEH,

MCTIOJB3YEMBIX B IIPEMETHON 001acTu

MaTepnaJmBeneHne HAHOCHCTEM

[1K.3

|33

| 3HaTb (1)I/I3I/I'-ICCKI/IC U MAaTCMAaTUYICCKNUEC MOACIIN MMPOLCCCOB U HBHCHHﬁ,
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OTHOCSIIIIUXCS K UCCIIETYEMOMY OOBEKTY

[IK.3 35 3HaTh OCHOBHBIC MEXaHU3MbI (DU3UYECKUX SBJICHUH, IPOUCXOIAIINX Ha
HaHOYPOBHE

I1K.3 36 3HaTh OCHOBHBIE (DM3UKO-XUMHYECKUE MOJICITH TIPOIIECCOB, SBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOMN TEXHUKH

I1K.3 y3 BJIaJIETh METOJAMH pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJEIEeH,

UCIOJIb3YEMBIX B IPEIMETHOM 00nacTu

MeToabl IMATHOCTHKH

H AaHAJIU3Aa MUKPO- 1 HAHOCHUCTEM

[1IK.2 31 3HaTh OCHOBHBIE METO/Ibl BEICOKOUYBCTBUTEIIBHON CBEPXJIOKAIBHON
U30MpaTeIbHON TMAarHOCTUKHU JJISl M3YUeHUs] HAHOCHCTEM

I1K.2 32 3HATh (PU3NUYECKYIO OCHOBY IIPOIIECCOB, TPOTEKAOIIUX MPU PEATH3AIIN
HAHOTEXHOJIOTUHU, BOBMOXXHOCTH U XapaKTEPUCTUKHU MATEPUAIIOB,
HCIOJIB3YEMBIX B HAHOTEXHOJIOTHAX

[IK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIOLINX Ha IPAaHUIIAX
pazzaenax ¢a3 B pa3aMyHbIX HAHO- 1 MUKPOCUCTEMAX

[IK.2 y4 YMETb aHAJIM3UPOBATh CBOMCTBA HAHOYACTHI] 1 HAHOMATEPHUAJIOB, BO3MOKHbIE
croco0bl UX NOJTYYEHHUS

[IK.3 35 3HATh OCHOBHbIE MEXAaHU3MbI (PU3NYECKUX SBJICHUH, TPOUCXOAIINX HA
HaHOYPOBHE

[IK.5 32 VMMETb IIPEACTABICHUE O IIATEHTHBIX U JINTEPATYPHBIX UCTOYHUKAX I10

pa3pabaThIBaCMOM TeMe

METOJII)I HCCJICTOBAHUA MUKPOJ3JICKTPOHHBLIX 1 HAHO3JICKTPOHHBIX MAaTCPHUAJIOB

[IK.2 31 3HaThb OCHOBHBIE METO/Ibl BHICOKOUYBCTBUTEIILHON CBEPXJIOKAIBLHOU
n30UpaTenbHON AUArHOCTUKH JUIsl U3yUEHHs] HAHOCUCTEM

[IK.2 32 3HATh (PU3UUECKYIO0 OCHOBY MPOIIECCOB, MPOTEKAIOIINX MIPH Pealn3aiun
HAHOTEXHOJIOTMH, BO3MOXXHOCTH M XapaKTEPUCTUKU MaTepUAIOB,
MCII0JIb3YEMbIX B HAHOTEXHOJIOTHUAX

[1K.2 33 3HATh (PU3UKO-XUMHUYECKHE OCHOBHI MPOIIECCOB, MPOTEKAIOUINX HA TPaHHUIIAX
paznenax ¢a3 B pa3IMYHBIX HAHO- 1 MUKPOCHCTEMAaX

[K.2 y4 YMETh aHAJIM3UPOBATH CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPUAJIOB, BO3MOKHBIE
CIoco0bl MX MOJIyUYEHHUs

IIK.3 35 3HATh OCHOBHBIE MEXaHU3MbI (PU3UYECKUX SBICHUI, MPOUCXOIAIINX HA
HAaHOYPOBHE

D0T03JICKTPOHUKA

I1K.2 33 3HaTh (PU3UKO-XUMHUUYECKHE OCHOBBI MPOIECCOB, MPOTEKAOIINX HA TPAHHUIIAX
pazzaenax ¢a3 B pa3IMIHBIX HAHO- U MUKPOCHCTEMaX

[IK.3 35 3HaTh OCHOBHBIC MEXaHU3MbI (DU3UYECKUX SBJICHUH, IPOUCXOIAIINX Ha
HAaHOYPOBHE

[1K.3 36 3HATh OCHOBHBIE (PM3UKO-XUMUYECKUE MOJIENIN MTPOLIECCOB, SABICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOMN TEXHUKH

[IK.3 y3 BJIa/IETh METOJAMH pacyeTa MapaMeTpoOB U OCHOBHBIX XapaKTEPUCTUK MOJEIEeH,

HCIOJIb3YEMBIX B IPEIMETHOM 00nacTu

Du3uKa NOBEPXHOCTH

[1IK.2 33 3HATh (PU3UKO-XUMHUYECKHE OCHOBHI MIPOIIECCOB, MPOTEKAIOUINX HA TPaHHUIIAX
pasnenax (a3 B pa3audHBIX HAHO- U MUKPOCHUCTEMAX

[IK.3 35 3HAaTh OCHOBHBIE MEXaHU3MbI (PU3HUECKUX SIBJICHHUH, POUCXOAINX HA
HaHOYPOBHE

[IK.3 36 3HaTh OCHOBHBIE (DU3UKO-XHUMHYECKUE MOJICITH TIPOIIECCOB, SBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOMN TEXHUKHU

I1K.3 y3 BJIaJIETh METO/IAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJICIIEH,

MCIOJIb3YEMBIX B IPEAMETHOM 0o0nacTu
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Ilpakmuku, 6 mom uucie Hayuno-ucciedosamenvckas paboma (HUP)

YyeOHasi NPAKTHKA: MPAKTUKA 10 MOJYYeHUI0 MPOodecCHOHAIBbHBIX YMEHM 1 HABBIKOB

OK.1 31 3HaTh TEPMHUHOJIOTHIO PO(PECCHOHANBHON c(hephl NeITETLHOCTH Ha
MHOCTPAHHOM $I3bIKE

OK.3 y2 YMETh 00IIAThCS ¢ KOJUIETaMH B HAYYHOH, MPOU3BOICTBEHHOHN M COLMAIBHO-
00IIeCTBEeHHOH cdepax NesTenbHOCTH

OIIK.1 31 MMETh MPEACTABICHHUE O MOCICIHUX OTKPBITUAX B 00JIaCTH HAHOTEXHOJIOTUHU U
MUKPOCUCTEMHON TEXHUKH

OIIK.1 33 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUECKOTO MPOIIECCA B HAYKE U

TCXHHUKCEC, 3TAIlbl HCTOPUUYCCKOI'O Pa3BUTHUA HAHOTCXHOJIOTUH, MCCTO U 3HAUCHUC
HAaHOTCXHOJOTHMH B COBPEMCHHOM MHUPE

OIIK.1 34 3HaTh METOJIOJOTHYECKHUE OCHOBBI U MPUHIUIIBI COBPEMEHHON HAYKH
OIIK.1 35 3HaTh OCHOBHbBIE HUCTOPUUYECKHUE ATAIlbl U MPEANOCHUIKA BO3HUKHOBEHUS
HAHOTEXHOJIOTHU U MUKPOCUCTEMHON TEXHUKHU
OIIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIN U 3apyOE)KHBIN OMBIT U JOCTH)KCHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

OIIK.2 yl YMETh UCIOJI30BaTh PE3YJIHTATHl OCBOCHUS JUCLMIUIUH IPOTPaMMBbI
MarucTpaTypbl

OIIK.3 yl UMEThH OMBIT pabOTHI B KOJUICKTHBE

OIIK 4 yl YMETh CaMOCTOSTEIbHO IPUOOPETaTh U UCIIOJIb30BATh B MPAKTHUECKON
JeSITeIbHOCTH HOBBIC 3HAHUS M YMEHHUS B CBOEH MpeMETHON 001acTu

OIIK.5 yl yMeTh 0OPMJIIATD, IPEACTABIISITH, TOKIAIBIBATh U ApTyMEHTUPOBAHHO
3aIUIIATh PE3yJIbTaThl BEINOJTHEHHON pabOThI

[K.1 31 3HATh OCHOBHBIE 33]]a4M, HAIPABJICHUS, TCHACHLUN U IEPCIEKTUBBI PA3BUTHS

HAHOTEXHOJIOTHH ¥ MUKPOCHCTEMHOM TEXHHUKH, a TAK)KE CMEXKHBIX 00acTei
HAyKH U TEXHHUKH, B TOM YHUCIIE, C YYETOM TPeOOBaHUM pernoHaIbHbBIX
PEATPUATHI

IK.1 yl YMETh NpeaaraTb HOBble 00JIACTH HAyYHBIX UCCIIEOBAaHUM U pa3paboToK,
HOBBIE METOJOJIOTMYECKUE MTOAXOBbI K PELICHUIO 33134 B 00JaCTH
HaHOTEXHOJIOI'MH U MUKPOCUCTEMHOM TeXHUKU

[K.1 y2 BJIaJICTh HAaBBIKAMH aHAJIN3a M UIACHTU(UKAIIMHA HOBBIX ITPOOIIEM U o0acTei
UCCleIoBaHMs B 001aCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKHU
[K.1 y3 BJIQJIETh COBPEMEHHONW HayYHOW TEPMUHOJIOTUEN U OCHOBHBIMH

TCOPCTUUCCKUMU U SKCHICPUMCHTAJIbHBIMHU IMOAXO0AaMU B IEPCIOBBIX
HaIllpaBJICHUAX HAHOTCXHOJIOTHHU U MI/IKPOCI/ICTGMHOI\/'I TCXHUKU

[K.1 y4 YMETb BBIIOJIHATH TEOPETUUECKOE U IKCIIEPUMEHTAIBHOE UCCIIEJOBAaHNE B
paMKax MOCTaBJICHHbIX 3a/1a4

[IK.2 31 3HaThb OCHOBHBIE METO/Ibl BHICOKOUYBCTBUTEIILHON CBEPXJIOKAIBHOU
n30MpaTeabHON IMarHOCTUKHU JJIsl M3YUEHUs] HAHOCHCTEM

[IK.2 32 3HATh (PU3UUECKYIO OCHOBY MPOLIECCOB, MPOTEKAIOIINX IPH peaTu3aIiH

HAaHOTCXHOJIOTHH, BO3BMOKHOCTHU U XapaKTCPUCTUKHU MAaTCPUAJIOB,
HCIIOJIb3YCMEBIX B HAHOTCXHOJIOIMAX

[1IK.2 33 3HATh (PU3UKO-XUMHUUECKHE OCHOBHI MPOIIECCOB, MPOTEKAIOUINX HA TPaHHUIIAX
pazzaenax ¢a3 B pa3IHMYHBIX HAHO- 1 MUKPOCHCTEMaX

[IK.2 yl YMETh TOTOBUTH METOJ0JIOTHYECKOEe 000CHOBAHNE HAYYHOTO UCCIIEIOBAHUS U
TEXHUYECKOH pa3padOTKH B 00JIACTH HAHOTEXHOJIOTHH ¥ MUKPOCHCTEMHOMN
TEXHUKH

[IK.2 y2 BJIaJICTh HABBIKAMU METOOJIOTUYECKOTO aHAJIN3a HAYYHOI'O UCCIIEI0BAHUS U
€ro pe3yJbTaToOB

I1K.2 y3 yMETh pa3pabaThiBaTh METOJIUKH MPOBEJACHUS UCCIICTOBAHUN 1 M3MEPEHUI

NapaMCTpPOB U XapPaKTCPUCTUK WU3JIeINi HAHOTEXHOJIOTHH 1 MHKpOCHCTGMHOﬁ
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TEXHUKHU, aHAJTTU3UPOBATH UX PE3YJIbTAThI

[1IK.2 v4 YMETh aHAIM3UPOBATh CBOMCTBA HAHOYACTHI] 1 HAHOMATEPHUAJIOB, BO3MOXKHbIE
CIOoCcO0OBI X MOJTYYCHUS

[IK.3 31 3HAaTh METOJbI CHHTE3a U UCCIEOOBaHUI MOI€EIeH

[IK.3 33 3HATh PU3NUECKUE U MATEMAaTUIECKUE MOJEIH MPOLIECCOB U SIBJICHHIA,
OTHOCSIIIUXCS K UCCIIETYEMOMY OOBEKTY

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3NYECKUX SBJICHUI, IPOUCXOAIINX HA
HAaHOYPOBHE

I1K.3 36 3HATh OCHOBHbIE (PU3UKO-XUMUYECKHE MO POLECCOB, SBJICHUH U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOMN TEXHUKHU

I1K.3 37 3HATh (PU3NYECKHUE MPUHIIAIIBI 1 MEXaHU3MBI, JIS)KAIUE B OCHOBE MIOCTPOCHHS 1
(GYHKIIMOHUPOBAHUS HAHO- U MUKPOCTPYKTYP

[1K.3 yl YMETb OCYIIECTBIATH (POPMATU3ALUIO U AITOPUTMU3ALUIO (DYHKIIMOHUPOBAHUS
HCCIEAYEMON CUCTEMBI

[1K.3 y3 BJIAJETh METOJIAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIENEH,
WCIIOJIb3YEMBIX B MIPEAMETHOM 001acTH

[IK.3 y5 BJIa/IETh HABBIKAMHU M METOJUKAMH pa3paboTKu (PHU3UKO-MaTEMATHUECKUX
MOJIEJICH MPOIIECCOB, SIBJICHUH M OOBEKTOB B 00JIACTH HAHOTEXHOJIOTUU U
MUKPOCUCTEMHOMN TEXHUKHU

IK.3 y8 BIIAJCTh MPAKTUICCKUMHU HaBBIKAMHU PaOOTHI C MPOTPAMMHBIMHU MTAKETaMH
MaTE€MaTUYECKOr0 MOJCIMPOBAHUS

[1K.3 y10 YMETh aJIcKBaTHO CTABHUTH 3aJa4M UCCIEIOBAHUS U ONITUMH3AIIUN CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MATEMATUYECKOTO MOJICITUPOBAHHUSI

I1K.3 yll YMETh MIPUMEHATh COBPEMEHHBIE METO/IbI PACUETA U aHAJIW3a HAHO- U
MHUKDPOCUCTEM

I[IK 4 yl HMMETh OMBIT MOJrOTOBKH HAYYHO-TEXHUYECKUX OTYETOB, JOKIAI0B U
nyOJIMKAIMi 0 TeMe MCCIIeIOBaHUI

[1K.4 y2 YMETh OLICHMBATh HAYYHYIO 3HAYMMOCTb U MEPCIEKTUBbI MPUKIAHOTO
UCTIOJb30BaHUS PE3yIbTATOB UCCIICIOBAHMIA B 00JIACTH HAHOTEXHOJIOTUU U
MHUKDPOCUCTEMHON TEXHUKHU

[1IK.4 y3 UMETH OIIBIT Pa0OTHI C TIEPUOIMUECKON HAYYHOH JIUTEPaTypOil, TUCKYCCHA Ha
3aIaHHYIO TEMY U BBICTYIJICHUM HAa HAYYHBIX CEMUHApax

[1K.4 v4 YMETh JI€JIaTh JOKJIA/Ibl HA 3aJaHHYIO HAYYHYIO TEMY

[IK.5 31 3HATh 00 OCHOBHBIX TPEOOBaHUSIX, IPEIBIBISIEMBIX K 3asBKaM Ha 3aIlUTY
00BEKTOB MHTEIJIEKTYATbHOW COOCTBEHHOCTH

[IK.5 32 MMETH MPEACTABICHUE O MATEHTHBIX U JIUTEPATYPHBIX UCTOUYHUKAX T10
pa3pabaThIBaEMOM TeMe

[IK.5 yl MUMEThH OIBIT MATCHTHBIX UCCIICIOBAHUH MO pa3padaThiBaMOI TeMaTHKE

IIpon3BoaCTBeHHAs NPAKTHKA: HAYYHO-HCCJIeI0BATEIbCKas padoTa

OK.1 31 3HATh TEPMHHOJIOTHIO TIPO(ECCHOHANBHON c(hephl NeITETLHOCTH Ha
MHOCTPAaHHOM $I3bIKE

OK.3 y2 YMETb 00IAThCS C KOJUIETaMU B HAYYHOM, IPOU3BOACTBEHHON U COLUAIIbHO-
001IeCTBEHHOM cdepax esTeIbHOCTH

OK 4 yl YMETh aIANITUPOBATHCS K U3MEHSIOIIMNMCS YCIOBUSM, IEPEOIICHUBATD
HAKOILJICHHBIN OMBIT, AHAJIM3UPOBATH CBOU BO3MOKHOCTH

OIIK.1 31 UMETh MIPEACTABJICHHUE O MOCIEIHUX OTKPBITUAX B 00JIaCTH HAHOTEXHOJIOTHUHU U
MHUKPOCUCTEMHOW TEXHUKHU

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOIO MpoIliecca B HAyKe U
TEXHUKE, 3TAlbl HCTOPUYECKOTO PA3BUTHUS HAHOTEXHOJIOTMH, MECTO U 3HAYCHUE
HAaHOTEXHOJIOTUU B COBPEMEHHOM MHUpPE

OIlIK.1 34 3HaTh METOIOJIOTMYECKUE OCHOBBI U IPUHIUIIBI COBPEMEHHON HAyKHU
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OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE FTAIIBI U MIPEANOCHUIKYA BOSHUKHOBEHUS
HAHOTEXHOJIOTMU M MUKPOCHCTEMHOM TEXHUKH

OIIK.1 36 3HATh MEPEIOBON OTCUECTBEHHBIN U 3apyOeKHBII ONBIT U JJOCTHKEHHS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

OIlK.2 yl YMETh UCII0JIB30BATh PE3YJIHTATHI OCBOCHUS JUCLMILIMH IIPOTPaMMBbI
MarucTparypbl

OIIK.3 yl UMETD OIBIT Pa0OTHI B KOJIJICKTHBE

OIIK.3 y2 YMETbh MOPOKIAATh HOBBIEC UJIEH, IPOSBIISITE KPEATUBHOCTD

OIIK 4 yl YMETh CaMOCTOSTEIHHO MPUOOPETaTh U UCIIOJIb30BATh B MPAKTHUECKON
JIesITeJIbHOCTH HOBBIC 3HAHUS M YMEHHUS B CBOEH MpeMETHON 00J1acTH

OIIK.5 yl yMeTh 0OPMJIIATD, IPEACTABIISITH, TOKIAIBIBATh U ApTyMEHTHPOBAHHO
3alIUIIATh PE3YJIbTAThI BHITTOJIHEHHON pabOThI

I1K.1 31 3HATh OCHOBHBIC 3a/1a4¥, HAIIPABJICHUs, TEHACHLIUN U IIEPCIEKTUBBI Pa3BUTHS

HAHOTEXHOJIOTHH ¥ MUKPOCHCTEMHOM TEXHHUKH, a TAK)KE CMEXKHBIX 00IacTei
HAyKH U TEXHUKH, B TOM YHKCJIE, C YYETOM TPeOOBaHUM pernoHaIbHBIX
PEITPUATHI

IK.1 yl yYMETh NpeaaraTb HOBble 00JIACTH HAay4YHBIX UCCIIEOBAaHUM U pa3paboToK,
HOBBIE METOJOJIOITMYECKUE MTOAXOBbI K PELICHUIO 33134 B 00J1aCTH
HaHOTEXHOJIOT'MH U MUKPOCUCTEMHOM TeXHUKHU

[K.1 y2 BJIaJICTh HAaBBIKAMH aHAJIN3a M UIACHTU(UKAIINHA HOBBIX ITPOOIIEM U o0acTei
UcclieIoBaHMs B 001aCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKHU
[K.1 y3 BJIAJIETh COBPEMEHHOW HayYHOW TEPMUHOJIOTUEN U OCHOBHBIMHU

TCOPCTUUCCKUMU U SKCHICPUMCHTAJIbHBIMHU IMOAXO0AaMU B IEPCIOBBIX
HaIllpaBJICHUAX HAHOTCXHOJIOTMHU U MI/IKPOCI/ICTGMHOI\/'I TCXHUKU

[K.1 y4 YMETb BBIIOJIHATH TEOPETUUECKOE U IKCIIEPUMEHTAIBHOE UCCIIEJOBAaHNE B
paMKax MOCTaBJICHHbIX 3a/1a4

[IK.2 31 3HaThb OCHOBHBIE METO/Ibl BEHICOKOUYBCTBUTEIILHON CBEPXJIOKAIBHOU
n30MpaTeabHON IMarHOCTUKHU JJIsl M3YUEHUs] HAHOCHCTEM

[IK.2 32 3HaTh PU3UUECKYIO OCHOBY MPOLIECCOB, MPOTEKAIOMINX IPH peaTn3aIliH

HAaHOTCXHOJIOTHH, BO3BMOKHOCTU U XapaKTCPUCTUKHU MAaTCPUAJIOB,
HCII0JIb3YCMEBIX B HAHOTCXHOJIOIMAX

[1IK.2 33 3HATh (PU3UKO-XUMHUUECKHE OCHOBHI MPOIIECCOB, MPOTEKAIOIINX HA TPaHHUIIAX
paznenax ¢a3 B pa3IMYHbIX HAHO- 1 MUKPOCHCTEMAaX

[IK.2 yl YMETh TOTOBUThH METOJ0JIOTHYECKOEe 000CHOBAHNE HAYYHOTO UCCIIEIOBAHUS U
TEXHUYECKOH pa3pabOTKH B 00J1aCTH HAHOTEXHOJIOTUU M MHKPOCHUCTEMHOMN
TEXHUKH

IIK.2 y2 BJIaJICTh HAaBBIKAMU METOJI0OJIOTUYECKOTO aHAJIN3a HAYYHOTO UCCIIEIOBAHUS U
€ro pe3yJIbTaToB

I1K.2 y3 yMETh pa3pabaTbiBaTh METOJIUKH MPOBEJACHUS UCCIICTOBAHUN 1 M3MEPEHUI

napaMCTpOB U XaAPAKTCPUCTUK PI3IICJ'IHﬁ HaAHOTCXHOJIOTHH U MHKpOCI/ICTeMHOﬁ
TCXHUKH, aHAJIU3UPOBATH UX PE3YJIbTAaThl

[IK.2 y4 YMETb aHAJIM3UPOBATh CBOMCTBA HAHOYACTUL] U HAHOMATEPUAJIOB, BO3MOKHbIE
CIOCOOBI MX MOTYUYEHUS

[IK.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEAOBAHUS MOJEIEH

I1K.3 33 3HaTh PU3UUECKUE U MATEMAaTUUYECKUE MOJEIH MPOLECCOB U SIBJICHUIH,
OTHOCSIINXCS K HCCIETYEMOMY 00BEKTY

IK.3 35 3HaTh OCHOBHbIE MEXaHU3MbI (PU3NYECKUX SIBIICHHUH, TPOUCXOAIIUX Ha
HaHOYPOBHE

[IK.3 36 3HaTh OCHOBHBIE (PU3UKO-XUMHUYECKUE MOJIEIH MIPOLIECCOB, SABICHUN 1
00BEKTOB B 00JIACTH HAHOTEXHOJIOTMH U MUKPOCHUCTEMHOM TEXHUKHU

[IK.3 37 3HaTh (PU3UUECKUE MPUHLIUIBI U MEXaHU3MBI, JIS)KAIIME B OCHOBE IOCTPOCHUS U
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(GYHKIIMOHUPOBAHUS HAHO- U MUKPOCTPYKTYP

[1K.3 yl YMETb OCYIIECTBIATH (POPMANTU3ALUIO U AITOPUTMU3ALUIO (DYHKIIMOHUPOBAHUS
HCCIEAYEMON CUCTEMBI

[1K.3 y3 BJIAJETh METOJIAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
WCIIOJIb3YEMBIX B MIPEAMETHOM 001acTH

[IK.3 y5 BJIa/IETh HABBIKAMHU M METOJUKAMH pa3paboTKu (PHU3UKO-MaTEMATHUECKUX
MOJIEJICH MPOIIECCOB, SIBJICHUH M OOBEKTOB B 00JIACTH HAHOTEXHOJIOTUU U
MHUKPOCUCTEMHOMN TEXHUKHU

IK.3 y8 BIIAJICTh MPAKTUICCKUMU HaBBIKAMHU PaOOTHI C MPOTPAMMHBIMHU MTaKETaMH
MaTE€MaTUYECKOr0 MOJCIMPOBAHUS

[1K.3 y10 YMETh aJIcKBaTHO CTABHUTh 3a7a9M UCCIEIOBAHUS U ONITUMH3AIUN CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MATEMATUYECKOTO MOJICITUPOBAHHUSI

I1K.3 yll YMETh MNPUMEHATh COBPEMEHHBIE METO/IbI PACUETA U aHAJIW3a HAHO- U
MHUKDPOCUCTEM

[IK 4 yl HMMETh OMBIT MOJArOTOBKH HAYYHO-TEXHUUYECKUX OTYETOB, JOKIAI0B U
nyOJIMKAIMi 0 TeME MCCIIeTOBaHUI

[1K.4 y2 YMETh OLICHUBATh HAYYHYIO 3HAYMMOCTb U MEPCIEKTUBbI MPUKIAHOTO
UCTIONB30BaHUS PE3yIbTATOB UCCIICIOBAHMIA B 00JIACTH HAHOTEXHOJIOTUU U
MHUKDPOCUCTEMHON TEXHUKHU

[1IK.4 y3 UMETH OIBIT Pa0OTHI C IEPUOIMUECKON HAYYHOH JIUTEPATypOil, TUCKYCCHIA Ha
3aIaHHYIO TEMY U BBICTYIJICHUM HAa HAYYHBIX CEMUHApax

[1K.4 v4 YMETh JI€JIaTh JOKJIA/Ibl HA 3aJJaHHYIO HAYYHYIO TEMY

[IK.5 31 3HAaTh 00 OCHOBHBIX TPEOOBaHUSIX, IPEIBIBISIEMBIX K 3asBKaM Ha 3aIllUTY
00BEKTOB MHTEIJIEKTYATbHOW COOCTBEHHOCTH

[IK.5 32 MMETh MPEACTABICHUE O MATEHTHBIX U JIUTEPATYPHBIX UCTOUYHUKAX IO
pa3pabaThIBaEMOU TeMe

[IK.5 yl MUMETh OMBIT MATCHTHBIX UCCIICIOBAHMUH 1O pa3padaThiBaMOI TeMaTHKE

[Ipou3BoacTBeHHAS NPAKTUKA: NPAKTHKA MO MOJY4YeHUI0 NPo(ecCHOHATBHBIX YMEHUI U ONbITa
npodeccuoHAIbLHOM 1eATeJTbHOCTH

OK.1 31 3HaTh TEPMHUHOJIOTHIO MPO(ECCHOHANBHOM chepbl 1eSTeTbHOCTH Ha
MHOCTPAHHOM $I3bIKE

OK.3 y2 YMETb 00IIAThCs ¢ KOJJIETaMH B HAy4YHOI, TPOU3BOICTBEHHOMN M COLIMAIBHO-
00LIeCTBEHHOH cdepax esTeIbHOCTH

OK 4 yl YMETb aJalTHPOBATHCS K U3MEHSIOLIUMCS YCIOBHSIM, IEPEOLIEHUBATH
HAKOIUICHHBIH OMBIT, aHAJIM3UPOBATH CBOM BO3MOKHOCTH

OIIK.1 31 UMETb NPEACTABICHUE O TIOCIEHUX OTKPBITHIX B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOU TEXHUKH

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTrO MPOLECCa B HAYKE U
TEXHHKE, ITAIbl HCTOPUUECKOIO Pa3BUTUS HAHOTEXHOJIOIMH, MECTO U 3HAYCHUE
HAHOTEXHOJIOIMH B COBPEMEHHOM MHUPE

OIIK.1 34 3HATh METOJIOJIOTHYECKHE OCHOBBI U MPUHITUIIEI COBPEMEHHON HAyKH

OIlIK.1 35 3HaThb OCHOBHBIE UCTOPUYECKHE 3TAIBl U IPEANOCHUIKM BOZHUKHOBEHUS
HAaHOTEXHOJIOTMH U MUKPOCHUCTEMHOM TEXHUKU

OIlIK.1 36 3HATh [IEPEIOBOM OTEUECTBEHHBIN U 3apyOEKHBIH OIBIT U JOCTHKEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

OIIK.2 yl YMETb UCI0JIb30BATh PE3YIbTAThl OCBOCHHUS JUCIUIIINH IIPOIPAMMBI
MarucTparypbl

OIIK.3 yl MMETh ONBIT Pa0OTHI B KOJUICKTUBE

OIIK.3 y2 YMETh MOPOKIAATh HOBBIEC HJIEH, IPOSBIISITh KPEATUBHOCTD

OIIK 4 yl YMETh CaMOCTOSTEIHHO IPUOOPETaTh U UCIIOJIb30BaTh B MIPAKTHUECKOMN

ACATCIIBHOCTU HOBBIC 3HAHUA Y YMCHUSA B CBOCH HpCIIMCTHOfI obactu
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OIIK.5

yl

yMeTb 0(hOPMIISITh, IPEICTABIATE, TOKJIAABIBATH U ApTYMEHTHPOBAHHO
3alMIIATh PE3YJIbTaThl BBINOJIHEHHON paboThI

[K.1

31

3HaTh OCHOBHBIC 33]1a4M, HAPABJICHUS], TCHCHLIUU U MIEPCIEKTUBBI PA3BUTHS
HAHOTEXHOJIOTHMH U MUKPOCHUCTEMHOM TEXHHUKH, a TAK)KE CMEXKHBIX 00acTei
HAYKH ¥ TEXHHUKH, B TOM YHCJIE, C YYETOM TPEOOBaHHUI pPErHOHAIBHBIX
NPEINTPUATHI

[K.1

YMETh Mpeiarath HOBbIe 001aCTH HAYYHBIX UCCIICIOBAHUN U Pa3padOTOK,
HOBBIE€ METOJIOJIOTUYECKHUE MOAXObI K PEIICHUIO 3a]1a4 B 00JIaCTH
HAaHOTEXHOJIOTUH U MUKPOCHCTEMHON TEXHUKHU

IIK.1

BJIaACTh HABbIKaAMM aHAJIM3a U I/I,I[GHTI/I(I)I/IKEII_II/II/I HOBBIX HpO6J'I€M u oOjacreit
HCCJICIOBAaHUs B 00J1aCTH HAHOTEXHOJIOTUU H MHKpOCHCTCMHOfI TCXHUKU

IIK.1

BJIaACTh COBpeMeHHOI\/'I HayLIHOI\/'I TepMI/IHOHOFI/IeP’I 1 OCHOBHBIMHU
TCOPCTUUCCKUMHU U SKCIICPUMCHTAJIBHBIMHU IMOAXO0JaMU B IIEPECIOBBIX
HallpaBJICHUAX HAHOTCXHOJIOI'MH U MHKpOCHCTCMHOfI TCXHHUKH

IK.1

YMETD BBIIIOJIHATh TCOPETHUICCKOC U SKCIICPUMCHTAIIBHOC HUCCIICIJOBAHNUC B
paMKax MOCTAaBJICHHBIX 3a1a4

[1K.2

31

3HAaTb OCHOBHBIC METOAbI BBICOKOHYBCTBHTGHBHOﬁ CBerHOKaHBHOfI
H36HpaTeﬂbHOﬁ JUArHOCTUKH JJIA M3YUCHHA HAHOCHCTEM

[1K.2

32

3HATh (PU3MYECKYIO0 OCHOBY MPOIIECCOB, MPOTEKAIOIINX IPU pealn3aluu
HAHOTEXHOJIOTUHU, BOBMOXXHOCTH M XapaKTEPUCTUKHU MAaTEPUaJIOB,
HCIOJIb3YEMBIX B HAHOTEXHOJIOTUSX

[IK.2

33

3HaTb @HSHKO-XI/IMI/I‘IGCKI/IG OCHOBEI MMPONIECCOB, MPOTCKAIONINUX HA I'paHrUIax
pasaciiax (1)213 B PA3JIMYHBIX HAHO- U MUKPOCHUCTCMAX

[IK.2

yl

YMETb 'OTOBHUTH MECTOJOJIOTMYCCKOC 000CHOBaHHE HAay4YHOI'0 UCCJICAOBAHUA U
TEXHUUECKOU pa3pa6OTKI/I B 00JIaCTH HAHOTEXHOIOTHHU U MHKpOCHCTCMHOfI
TEXHHUKU

[IK.2

BJIJ€Th HABbIKAMU METOO0JOTMYECKOr0 aHAJIM3a HAYYHOT'O UCCIIEI0BAaHUS U
€ro pe3yJbTaToB

[IK.2

yMETh pa3pabaThiBaTh METOAUKH MPOBEACHUS UCCICTOBAHUA U U3MEPEHHIA
MapaMeTpPOB U XAPAKTEPUCTUK U3ICIIUN HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN
TEXHUKH, aHATU3UPOBATh X PE3YJIbTATHI

[1K.2

yMETh aHAJTM3UPOBATh CBOWCTBA HAHOYACTHUI] U HAHOMATEPHAJIOB, BO3MOXKHBIC
Croco0bI X MOJIYYCHUs

I1K.3

31

3HAaTb MCTOAbI CHHTE3a U UCCIICAOBAHU MO,I[GJ'ICﬁ

[IK.3

33

3HaTb (1)I/ISI/I‘-IGCKI/IG U MAaTEMAaTUYICCKNEC MOACIIU IMPOLCCCOB U HBHCHHﬁ,
OTHOCAIIMXCA K HCCIICAYCMOMY O6’beKTy

[IK.3

35

3HaTh OCHOBHBIE MEXaHU3MbI (DU3UYECKUX SIBICHUH, IPOUCXOIAIINX Ha
HAaHOYPOBHE

[IK.3

36

3HaTb OCHOBHBIC (1)I/ISI/IKO-XI/IMI/ILIGCKI/I€ MOZACIIHU IMPOLECCOB, SIBIICHUM 1
00BEKTOB B 00JIACTH HAHOTCXHOJIOTHU U MHKpOCHCTCMHOﬁ TCXHHUKU

I1K.3

37

3HaTh (U3UUECKUE TIPUHIIUIBI 1 MEXaHU3MBI, JISKAIIe B OCHOBE TOCTPOCHUS 1
(GYHKIIMOHUPOBAHUS HAHO- U MUKPOCTPYKTYP

[1K.3

YMETh OCYIIECTBIIATH (DOPMANTH3AIIUIO U AITOPUTMHU3AINIO (DYHKITMOHUPOBAHUS
HCCIEAYEMON CUCTEMBI

I1K.3

BJIAJETh METOJIAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
WCIIOJB3YEMBIX B IIPEMETHON 001acTu

I1K.3

BJIa/IeTh HABBIKAMHU M METOJIUKAMH pa3paboTKu (PU3HKO-MaTEMATHUECKUX
MO/IEJICH MPOIIECCOB, SIBIICHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUU U
MUKPOCHUCTEMHON TEXHUKH

[IK.3

BJIAACTDb MPAKTUYCCKUMU HABbIKAMU pa6OTI)I C IMpOrpaMMHBIMHU TTAKETaAMU
MAaTCMAaTUYICCKOIO MOACIIMPOBAHUS
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IIK.3 y10 YMETh aJIeKBAaTHO CTABUTH 33Ja4d UCCIAEAOBAHUS U ONTUMHU3ALUU CIIOKHBIX
00BEKTOB HA OCHOBE METO/IOB MAaTEMATUYECKOTO MOJICIUPOBAHMUSI

[IK.3 yll YMETb IIPUMEHATh COBPEMEHHBIE METO/IbI pacyeTa U aHaJIN3a HaHO- U
MHUKDPOCUCTEM

[IK.4 yl UMETbH OIBIT MOJArOTOBKHA HAyYHO-TEXHUUYECKHUX OTYETOB, JOKIAJ0B U
yOJMKAIMI TI0 TeMe UCCIEA0OBaHUI

[IK.4 y2 YMETb OLIEHUBATh HAYYHYIO 3HAYUMOCTb U NEPCIEKTHUBbI PUKIIATHOTO
UCTIOJb30BaHUS Pe3yIbTaTOB UCCIIEOBAHMIA B 00JIACTH HAHOTEXHOJIOTUU U
MHUKPOCHUCTEMHON TEXHUKHU

[1IK.4 y3 UMETb OIBIT PabOThI C IEPUOJUUECKON HAYUHOH JTUTEpaTypoil, TUCKYCCHii Ha
3aJIaHHYIO0 TEMY M BBICTYIIJICHUH HAa HAYYHBIX CEMHHApax

[1IK.4 v4 YMETh JeJIaTh JOKJIaJbl HA 33JIaHHYIO HAYYHYIO TEMY

IK.5 31 3HAaTh 00 OCHOBHBIX TPEOOBAHUSX, MPEIBABIAEMBIX K 3asiBKaM Ha 3aIUTY
00BEKTOB MHTEIUICKTYAIbHONH COOCTBEHHOCTH

IK.5 32 MMETh MPEACTaBICHHUE O MATEHTHBIX U JINTEPATYPHBIX UCTOYHUKAX T10
pa3pabaThIBaCMOM TeMe

I1K.5 yl MMETh OMBIT MATEHTHBIX UCCIEIOBAaHMI MO pa3padaThiBaeMOil TeMaTHKe

IIpousBoacTBeHHas (MpeTUNJIOMHAS) MPAKTHKA: HAYYHO-HCCJIe0BaTeJIbCKasa padoTa

OK.1 31 3HaTh TEPMHUHOJIOTHIO MPO(ECCHOHANBHOM chepbl 1eSTETbHOCTH Ha
MHOCTPAHHOM $I3bIKE

OK.3 y2 YMETh 00IIAaThCs ¢ KOJJIETaMH B HAyYHOM, MPOU3BOICTBEHHOM M COLIMAIBHO-
00LIeCTBEHHOH cdepax esTeIbHOCTH

OK.4 yl YMETh aIalTUPOBATHCS K U3MEHSIOLIUMCS YCIOBUSAM, IEPEOLICHUBATD
HAKOIUICHHBIH OMBIT, aHAJIM3UPOBATh CBOM BO3MOYKHOCTH

OIIK.1 31 UMETb NPEACTABICHUE O TIOCIECHUX OTKPBITHIX B 00JIACTH HAHOTEXHOJIOTHH U
MHUKPOCHCTEMHON TEXHUKH

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO MPOLIEcCCa B HAYKE U
TEXHUKE, 3Talbl HCTOPUYECKOTO Pa3BUTHsI HAHOTEXHOJOTHH, MECTO U 3HAaYECHUE
HAaHOTEXHOJIOTMH B COBPEMEHHOM MHUpE

OIlIK.1 34 3HATh METOJI0JIOTHYECKUE OCHOBBI M IPUHLIUIIBI COBPEMEHHON HAYKH

OIlIK.1 35 3HaThb OCHOBHBIE HCTOPUYECKHE 3TAIIBl U IPEANIOCHUIKM BOZHUKHOBEHUS
HAaHOTEXHOJIOIMH U MUKPOCUCTEMHOM TEXHUKU

OIIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIN U 3apyOE)KHBIN OMBIT U JOCTH)KCHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH

OIIK.2 yl YMETh UCIOJIb30BATh PE3YIHTAThl OCBOEHUS NUCIUILIINH MPOrPAMMBI
MarucTparypbl

OIIK.3 yl MMETb ONBIT pa0OTHI B KOJUICKTUBE

OIIK.3 y2 YMETb IOPOXKAATh HOBBIC UJIEH, IPOSIBIATh KPEATUBHOCTD

OIIK.4 yl YMETh CaMOCTOSITENIbHO NPUOOpETaTh U UCIOJIb30BaTh B MPAKTHUECKON
JIeSITeTIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOCH MPEAMETHON 00JIaCTH

OIIK.5 yl yMeTb 0hOpMIISTh, IPEACTABIIATE, TOKJIAABIBATH U APTYMEHTHUPOBAHHO
3alUIIATH PE3YJIbTaThl BHIIOJHEHHON pabOThI

[K.1 31 3HATh OCHOBHBIE 33/1a4¥, HAIIPaBJICHUS, TEHJACHLIUN U TIEPCIIEKTUBBI Pa3BUTHS
HAaHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHHUKH, a TAK)KE€ CMEXHBIX 00acTei
HAYKU U TEXHUKH, B TOM YHUCIIE, C yYETOM TpeOOBaHUN PErHOHAIBHBIX
IpEeANPUATHN

[K.1 yl YMETh TpeaaraTh HOBbIe 00JIACTH HAyYHBIX UCCIIEAOBAHUM U pa3paboToK,
HOBBIE METOJJOJIOTMYECKHUE MOAXObI K PEIICHHUIO 33734 B 00JacTh
HAaHOTEXHOJIOIMH U MUKPOCUCTEMHOM TEXHUKU

IIK.1 y2 BJIAJICTh HABBIKAMH aHAJIM3a U UJICHTU(HUKAIIMK HOBBIX MPOOJIeM 1 obyacTei

HNCCJICIOBAaHUs B 00J1aCTH HAHOTEXHOJIOTUU H MHKpOCI/ICTCMHOfI TCXHUKU
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[K.1 y3 BIIAJICTh COBPEMEHHON HayYHOU TEPMUHOJIOTUEN U OCHOBHBIMHU
TEOPETHUYECKUMH U SKCIIEPUMEHTAIBHBIMU MOIX0IaMHU B NEPEIOBBIX
HaIpaBJICHUSIX HAHOTEXHOJIOTHH M MUKPOCHUCTEMHOU TEXHUKU

IK.1 v4 YMETb BBITIOJIHATH TEOPETUYECKOE U IKCIIEPUMEHTATILHOE UCCIICIOBAaHUE B
paMKax IOCTABJICHHBIX 3aJa4

[1IK.2 31 3HaTh OCHOBHBIE METO/Ibl BHICOKOUYBCTBUTEIIBHON CBEPXJIOKAIBHON
n30MpaTenbHON AUATHOCTUKH JUIsl U3yUEHUs] HAHOCUCTEM

[IK.2 32 3HATh (PU3MUECKYIO0 OCHOBY MPOIIECCOB, MPOTEKAIOIINX MIPU pealn3alun
HAHOTEXHOJIOTMH, BO3MOXHOCTH M XapaKTEPUCTUKU MaTepUaOB,
MCIIOJIb3YEMbIX B HAHOTEXHOJIOTUAX

[IK.2 33 3HATh (PU3UKO-XMMHUUECKHE OCHOBHI IIPOIIECCOB, IPOTEKAIOLINX HA IT'PaHHUIIAX
pazgenax ¢a3 B pa3IMYHBIX HAHO- U MUKPOCHCTEMaX

I1K.2 yl YMETh TOTOBUTh METOOJIOTHUYECKOEe 00O0CHOBAHNE HAYYHOTO MCCIICIOBAHUS U
TEXHUYECKOH pa3paboTKu B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN
TEXHUKH

TIK.2 y2 BJIAJICTh HABBIKAMU METOJI0JIOTUYECKOTO aHAJIN3a HAYYHOTO UCCIIEIOBAHUS U
€ro pe3yJbTaTOB

[IK.2 y3 yMETh pa3pabaThiBaTh METOAUKH MPOBEICHUS UCCIICTOBAHIA U U3MEPEHHIMA
[apaMeTPOB U XapaKTEPUCTUK M3/1€TUNH HAHOTEXHOJIOTUU U MUKPOCUCTEMHOM
TEXHUKH, aHAJTTU3UPOBATH UX PE3YJIbTAThI

[1IK.2 v4 YMETh aHAIN3UPOBATh CBOMCTBAa HAHOYACTHUI] 1 HAHOMATEPHUAJIOB, BO3MOXKHbIE
CIOCO0bI X MOJIyYEHUs

[1K.3 31 3HaTh METO/Ibl CUHTE3a U UCCIIEAOBAHUS MOIeNen

[IK.3 33 3HATh (PU3MUECKUE U MATEMATUYECKUE MOJIEIH ITPOLIECCOB U SIBJIICHUH,
OTHOCSILIMXCS K HCCIETYEMOMY 00BEKTY

I1K.3 35 3HATh OCHOBHBIE MEXaHU3MbI (PU3NYECKUX SBJICHUI, MPOUCXOIAIINX HA
HaHOYPOBHE

I1K.3 36 3HAaTh OCHOBHBIE (PM3HKO-XUMHUUYECKHE MOJICTH TPOIIECCOB, SBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHON TEXHUKH

[1K.3 37 3HATh (PU3MUECKUE MTPUHIIUIIBI K MEXaHU3MBI, JIeKallle B OCHOBE MOCTPOCHHUS U
(GYHKIIMOHUPOBAHUS HAHO- U MUKPOCTPYKTYP

[1K.3 yl YMETh OCYIIECTBIATH (POPMATU3ALUIO U ANTOPUTMU3AINIO (DYHKIIMOHUPOBAHUS
HCCIIETyEMON CHCTEMBI

[IK.3 y3 BJIAJ€Th METOJIAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
HCIOJIb3YEMBIX B IPEIMETHOM 00nacTu

IIK.3 y5 BJIa/IETh HABBIKAMHU M METOJUKAMH pa3paboTKu (PU3HKO-MaTEMATHUECKUX
MOJIeJIeH TTPOIIECCOB, SBJICHUN M 0OBEKTOB B 00JIaCTH HAHOTEXHOJIOTHUHU U
MHUKPOCUCTEMHOM TEXHUKHU

I1K.3 y8 BJIa/IeTh IPAKTUYECKUMHU HAaBbIKAMU pabOThI C TPOrPaMMHBIMH ITaKETaMU
MaTEMaTUYECKOI0 MOJCIMPOBAHUS

[IK.3 y10 YMETh aICKBaTHO CTABUTh 33J1a4M UCCIICIOBAHUS U ONITUMHU3AIUU CI0KHBIX
00BEKTOB HA OCHOBE METOJIOB MaTEMAaTUYECKOTO MOAEITHUPOBAHHUS

I1K.3 yll YMETh IPUMEHATh COBPEMEHHBIE METO/Ibl PACUETA U aHAJIM3a HAHO- U
MHUKPOCHUCTEM

[1K.4 yl MMETh ONBIT MOATOTOBKH HAYYHO-TEXHUYECKHUX OTUETOB, JOKIJIAJIOB U
nyOJIMKAIUii 110 TeMe MCCIIeI0BaHUI

[IK.4 y2 YMETh OLIEHUBATh HAYYHYIO 3HAYMMOCTb U MEPCIEKTUBbI MPUKIAIHOTO
UCIIOJIb30BaHUS PE3YJIbTATOB UCCIIEJOBAHUN B 00JIACTH HAHOTEXHOJIOTUU U
MUKDPOCUCTEMHON TEXHUKHU

[1IK.4 y3 UMEThH OIBIT paboThI C MEPUOINIYECKON HAyUYHOH JINTEpaTypoil, TUCKyCCH Ha

3aJlaHHYIO TCMY U BLICTyrIJ'IeHI/Iﬁ Ha HAYYHBIX CCMHHAapax
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[1K.4 v4 YMETH JI€JIaTh JOKJIA/Ibl HA 3aJaHHYIO0 HAYUYHYIO TEMY

[1K.5 31 3HAaTh 00 OCHOBHBIX TPEOOBAHUIX, IPEIBIBISEMBIX K 3asBKaM Ha 3alIUTY
00BEKTOB MHTEIUICKTYAIbHONH COOCTBEHHOCTH

[1K.5 32 UMEThH MPEACTABICHUE O MATEHTHBIX U JIUTEPATYPHBIX UCTOUHUKAX TIO
paspabarbiBacMON TEMe

[IK.5 yl MMETh OMBIT MATEHTHBIX UCCIIEIOBAaHMI MO pa3padaThiBaeMOil TeMaTHKE

FOCyOdeWtGeHHCI}Z umoezosas ammecmayusl

IloaroroBka K caade U caava rocyiapCTB¢HHOI0 3K3aM¢c¢Ha

OIIK.1

31

UMEThH MPEACTABICHUE O MOCIEAHUX OTKPHITUIX B 007aCTH HAHOTEXHOJIOTHH U
MHUKPOCUCTEMHOW TEXHUKHU

OIIK.1

33

3HAaTb OCHOBHBIC 3aKOHOMCPHOCTH UCTOPUUCCKOI'O ITPOLECCa B HAYKE 1
TCXHHUKCEC, 3TAIIbl HCTOPUUYCCKOI'O Pa3sBUTHUA HAHOTCXHOJIOTUH, MCCTO U 3HAUYCHUC
HAaHOTCXHOJIOTMH B COBPEMCHHOM MHUPE

OIlIK.1

34

3HATb MCTOOOJOTMYCCKUC OCHOBBI Y IMTPUHIIUITBL COBpeMeHHOfI HAaYyKH

OIIK.1

35

3HATb OCHOBHLIC UCTOPUUCCKHUEC 3TAIIbl U IPCAIIOCHIJIKM BOSHUKHOBCHU A
HAaHOTCXHOJIOTUH U MHKpOCHCTCMHOfI TCXHUKU

OIIK.1

36

3HaTb Hepeszoﬁ OTEYECTBEHHBIN U 3&py6e)KHBII>'I OIIBIT U JOCTHXXCHHA B
00/1aCTH HAHOTEXHOJIOTHH U MI/IKPOCI/ICTGMHO?I TEXHUKU

OIlK.2

YMETb UCIIOJIB30BATh PE3YJILTATHI OCBOCHUS JUCLIMILIMH IIPOTPaMMBbI
MarucTpaTypsl

OIIK.4

YMETb CaMOCTOATCIILHO HpI/IO6p€TaTI> " HUCIIOJIb30BAaThH B HpaKTHqCCKOﬁ
ACATCIIBHOCTH HOBBIC 3HAHUA Y YMCHUSA B CBOCH HpC,HMeTHOfI obnacTu

[K.1

3HaTh OCHOBHBIC 33]1a4M, HAPABJICHUS], TCHJCHLIUU U MIEPCIEKTUBBI PA3BUTHS
HAHOTEXHOJIOTMH U MUKPOCHUCTEMHOM TEXHHUKH, a TAK)KE CMEXHBIX 00IacTei
HAYKH ¥ TEXHHUKH, B TOM YHCIIE, C YYETOM TPEOOBAaHHUI PErHOHAIBHBIX
NPEINPUATHI

[K.1

YMETh Mpeiarath HOBbIe 001aCTH HAYYHBIX UCCIICIOBAHUN U Pa3padOTOK,
HOBBIE€ METOJJOJIOTUYECKHUE MOAXObI K PEIICHUIO 33]]a4 B 00JIaCTH
HAaHOTEXHOJIOTUH U MUKPOCHCTEMHON TEXHUKHU

IIK.1

BJI1aACTh HaBbIKaMM aHAJIM3a U I/I,I[GHTI/I(I)I/IKEII_II/II/I HOBBIX HpO6J'I€M u oOacreit
HNCCJICIOBAaHUs B 00J1aCTH HAHOTEXHOJIOTUU H MHKpOCHCTCMHOfI TCXHUKU

IIK.1

BJIaACTh COBpeMeHHOI\/'I HayLIHOI\/'I TepMI/IHOHOFI/IeP’I 1 OCHOBHBIMHU
TCOPCTUUCCKUMHU U SKCIICPUMCHTAJIBHBIMHU IMOAXO0JaMU B IICPEIOBBIX
HallpaBJICHUAX HAHOTCXHOJIOT'MH U MHKpOCHCTCMHOfI TCXHHUKHU

IK.1

YMETD BBIIIOJIHATh TCOPETHUICCKOC U SKCIICPUMCHTAIIBHOC UCCIICIJOBAHNUC B
paMKax MOCTAaBJICHHBIX 3a1a4

[1K.2

31

3HAaTb OCHOBHBIEC METOAbI BBICOKOHYBCTBHTGHBHOﬁ CBerHOKaHBHOfI
H36HpaTeﬂbHOﬁ JUArHOCTUKH JJIA M3YUCHHA HAHOCHUCTEM

[1K.2

32

3HATh (PU3HUECKYIO0 OCHOBY MPOIIECCOB, MPOTEKAIOUINX IPU pealln3alun
HAHOTEXHOJIOTUHU, BOBMOXXHOCTH M XapaKTEPUCTUKHU MaTEpUaJIOB,
HCIOJIb3YEMBIX B HAHOTEXHOJIOTHSX

[IK.2

33

3HaTb @HSHKO-XI/IMI/I‘IGCKI/IG OCHOBEI MMPONECCOB, MPOTCKAIONINUX HA I'paHUIax
pasaciiax (1)213 B PA3JIMYHBIX HAHO- U MUKPOCHUCTCMAX

[IK.2

YMETb 'OTOBHUTH METOJOJIOTMYCCKOC 000CHOBaHHE HAay4YHOI'0 UCCJICAOBAHUA U
TEXHUUYECKOU pa3pa6OTKI/I B 00JIaCTH HAHOTEXHOIOTHU U MHKpOCHCTCMHOﬁ
TEXHHUKU

[IK.2

y2

BJIJ€Th HABBIKAMU METOO0JOTMYECKOr0 aHAJIM3a HAYYHOTO UCCIIEI0BAaHUS U
€ro pe3yJbTaToB

[IK.2

y3

yMETh pa3pabaThiBaTh METOJAUKH MPOBEACHUS UCCICTOBAHUA U U3MEPEHHIA
MapaMeTpPOB U XAPAKTEPUCTUK U3 HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN
TEXHUKH, aHAIU3UPOBATh X PE3YJIbTATHI

33




[IK.2 y4 YMETh aHAJIU3UPOBATH CBOMCTBA HAHOYACTUL] 1 HAHOMATEPHUAJIOB, BO3MOYKHBIE
CIOCOOBI MX MOJTYUYEHUS

TIK.3 35 3HATh OCHOBHBIE MEXaHU3MbI (PM3UYECCKUX SBICHUH, MPOUCXOAIINX HA
HaHOYpPOBHE

[IK.3 36 3HATh OCHOBHBIE (DU3UKO-XUMHUECKUE MOJICIH MTPOIECCOB, SIBICHHUNA 1
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKHU

[IK.3 37 3HATh PU3MUECKUE MPUHIUIIBI 1 MEXaHU3MBI, JISKAIIe B OCHOBE TIOCTPOCHUS U
(GYHKIIMOHUPOBAHHUS HAHO- U MUKPOCTPYKTYP

IK.3 yl YMETh OCYIIECTBIATH (DOPMATH3AIIMIO M AITOPUTMHU3AINIO (DYHKITMOHUPOBAHUS
HCCIIEAYEMON CUCTEMBI

I1K.3 y3 BJIAJETh METOJIAMH pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
UCIIOJIb3YEMBIX B IIPEIMETHOM 0071acTH

I1K.3 y5 BJIAJICTh HABBIKAMH U METOAMKAMHU Pa3padOTKH (PU3UKO-MATEMATHIECKUX
MOJIeJIeH MPOIIECCOB, SIBICHUN U OOBEKTOB B 00JIACTH HAHOTEXHOJIOTUU U
MHUKDPOCUCTEMHOMN TEXHUKHU

[IK.3 y8 BJIa/I€Th IPAKTUYECKUMHU HABBIKAMU palbOThI C IPOrPaMMHBIMH ITAKETAMHU
MaTEMaTUYECKOI0 MOJCIMPOBAHUS

IK.3 y10 YMETh aICKBaTHO CTAaBUTh 33/1a4X UCCIICIOBAHUS U ONITUMHU3ALUU CI0KHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMAaTUYECKOTO MOJICIUPOBAHHUSI

[IK.3 yll YMETh [IPUMEHATH COBPEMEHHBIE METO/IBI PacyeTa U aHAJIM3a HAHO- U
MHUKDPOCUCTEM

3amuTa BLIHyCKHOﬁ KBaJII/I(l)HKaIIHOHHOﬁ paﬁDTLI, BRJIIOYas MOATOTOBKY K Npoueaype 3allluTbI U

NPOLEAYPY 3aIHUThI

OK.1 31 3HATh TEPMHUHOJIOTHIO MPOPECCHOHANBHOMN chepbl AeITeIbHOCTH Ha
MHOCTPAHHOM SI3bIKE

OK.1 yl yYMETh YUTaTh U peheprupoBaTh IUTEPATypy HA HHOCTPAHHOM SI3BIKE

OK.1 y2 YMETh UCIIOJIb30BATh 3HAHUS SI3bIKA JUISI MPO(ECCHOHATIEHOTO MEKTyHAPOTHOTO
OOLIeHHsI U B HAYYHO-HUCCIIEI0BATENIbCKON AeSITeIbHOCTU

OK.2 yl YMETb UCIOJI30BaTh HA IIPAKTUKE YMEHHUS U HaBBIKU B OpraHU3alluH
HCCJIEJIOBATEILCKUX U MMPOEKTHBIX paboT, B YIPABICHUHU KOJJIEKTHBOM

OK.3 y2 YMETh O0IIAThCS ¢ KOJUIETaMH B HAYYHOM, MPOMU3BOICTBEHHOHN M COLMAIBHO-
001IeCTBEeHHOH cdepax esTenbHOCTH

OK 4 32 3HATh COBPEMEHHYIO HAYYHYIO KapTUHY MHpa

OK 4 35 3HATh OCHOBHBIE METOI0JIOTMUECKHE KOHIENIIMY COBPEMEHHON HAYKH

OK 4 37 3HaTh OCHOBHBIE METOJIbl HAYYHOTO MMO3HAHUS

OK.4 yl YMETbh aIalITUPOBATHCS K U3MEHSIOIIUMCS YCIOBUSAM, IEPEOLICHUBATH
HAKOILJICHHBIN OIBIT, AHAJIM3UPOBATH CBOU BO3MOYKHOCTH

OIIK.1 31 UMETb NPEACTABICHUE O TIOCIEHUX OTKPBITHIX B 00JIACTH HAHOTEXHOJIOTHH U
MHUKDPOCUCTEMHON TEXHUKHU

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO MPOILecca B HAYKE U
TEXHUKE, 3Tallbl HCTOPUYECKOTO PA3BUTHS HAHOTEXHOJIOTMH, MECTO U 3HAYEHUE
HAHOTEXHOJIOTMH B COBPEMEHHOM MHUpE

OIIK.1 34 3HATh METOJI0JIOTUYECKUE OCHOBBI U IPUHLIUIIBI COBPEMEHHOM HAYKH

OIIK.1 35 3HaTh OCHOBHBIE UCTOPUYECKHE 3TAIBl U IPEINTOCHUIKM BOZHUKHOBEHUS
HAaHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHUKU

OIIK.1 36 3HATh MEPEIOBON OTEUECTBEHHBIN U 3apyOe)KHBII OIBIT U JOCTHKEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH

OIIK.2 yl YMETb UCIOJIb30BATh PE3YJIbTAThl OCBOCHUS NUCIUILINH MPOrPAMMBI
MarucTparypbl

OIIK.3 yl UMETh OIBIT paOOTHI B KOJUICKTHUBE

OIIK.3 y2 YMETb IOPOXKAATh HOBBIEC UJEH, IPOSIBIIATh KPEATUBHOCTD
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OIIK.4 yl YMETh CaMOCTOSITEIILHO IPUOOPETaTh U UCTIONIB30BaTh B IPAKTUYECKON
JIeSITeIbHOCTH HOBBIE 3HAHUS M YMEHHUs B CBOEH MpeAMETHON 00J1acTH

OIIK.5 yl yMeTb 0(hOPMIISTh, IPEICTABIIATE, TOKJIAABIBATH U APTYMEHTHUPOBAHHO
3alIMIIATh PE3YJIbTaThl BBINOJIHEHHON paboThl

OIIK.5 y2 BJIAJICTh HABBIKAMU MYOJIWYHBIX JAEJOBBIX M HAYYHBIX KOMMYHHUKAIIUI

IIK.1 31 3HATh OCHOBHBIE 3a/1a4¥, HAIIPaBJICHUs, TEHACHLIUN U TIEPCIIEKTUBBI Pa3BUTHS
HAaHOTEXHOJIOTMH U MUKPOCHUCTEMHOM TEXHHUKH, a TAK)KE CMEXHbIX 00acTen
HayK{ U TEXHUKH, B TOM UYHUCIIE, C yYETOM TpeOOBaHUN PErHOHAIBHBIX
IPEeANPUATHN

IIK.1 yl yMETh NpeaaraTh HOBble 00JIACTH HAay4YHBIX UCCIIEOBAaHUM U pa3paboToK,
HOBBIE€ METOJIOJIOTUYECKHUE MOAXO0/AbI K PELIEHUIO 3a/1a4 B 00J1aCTH
HAaHOTEXHOJIOIMH U MUKPOCUCTEMHOM TEXHUKU

IIK.1 y2 BIIAJICTh HABBIKAMH aHAJIM3a W UJICHTU(DHUKAIIMK HOBBIX MPOOJIeM 1 obyacTei
UCCIeIoBaHMs B 00J1aCTH HAHOTEXHOJIOTUH M MUKPOCUCTEMHON TEXHUKHU

IK.1 y3 BJIaJIETh COBPEMEHHON HAYYHON TEPMUHOJIOTHEN U OCHOBHBIMH
TEOPETUUYECKUMHU U HKCIIEPUMEHTAIbHBIMU MIOIX0JaMH B IIEPEAOBbIX
HaIpPAaBJIEHUSIX HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKU

[K.1 y4 YMETb BBIIOJIHATH TEOPETUUECKOE U IKCIIEPUMEHTAIBHOE UCCIIEJOBAaHUE B
paMKax ITOCTABJICHHBIX 3aJa4

[IK.2 31 3HaThb OCHOBHBIE METO/Ibl BHICOKOUYBCTBUTEIILHON CBEPXJIOKAIBHON
U30MpaTeabHON IMarHOCTUKHU JJISl M3YUEHUs] HAHOCHCTEM

[IK.2 32 3HATh PU3NUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIONINX TPH peaTU3aIliH
HaHOTEXHOJIOTMH, BO3MOXHOCTH M XapaKTEPUCTUKU MaTEpUAIOB,
MCIOJIb3YEMBIX B HAHOTEXHOJIOTUSX

[IK.2 33 3HaTh (PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIOLINX Ha MPAHUIIAX
pazzenax ¢a3 B pa3IMyHbIX HAHO- 1 MUKPOCHCTEMAaX

[IK.2 yl YMETh TOTOBUTH METOJOJIOTHYECKOe 000CHOBAHNE HAYYHOT'O UCCIIECOBAHUS U
TEXHUYECKOM pa3paboTKy B 00JaCTH HAHOTEXHOJIOTUU U MUKPOCHUCTEMHOMN
TEXHUKH

IIK.2 y2 BJIaJICTh HAaBBIKAMHU METOJI0OJIOTUYECKOTO aHAJIN3a HAYYHOTO UCCIIEIOBAHUS U
€ro pe3yJibTaToOB

I1K.2 y3 yMETh pa3pabaTbiBaTh METOJUKH MMPOBEJACHUS UCCIICIOBAHUM M H3MEPEHUI
[apaMeTpOB U XapaKTEPUCTUK U3AEIUN HAHOTEXHOJIOIMHU U MUKPOCUCTEMHOM
TE€XHHUKH, aHAJTM3UPOBATh UX PE3YJIbTAThI

[IK.2 y4 YMETh aHAJIM3UPOBATh CBOMCTBA HAHOYACTUI] 1 HAHOMATEPHUAJIOB, BO3MOKHbIE
croco0bl UX NOJTYYEHHUS

1IK.3 31 3HATh METOABI CHHTE3a U UCCIEIOBAaHUI MOAeIIeH

[IK.3 33 3HaTh PU3UUECKUE U MATEMAaTUUYECKUE MOJEIH IIPOLECCOB U SIBJICHHIHA,
OTHOCSIIIUXCS K UCCIIEYEMOMY O0OBEKTY

[IK.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PU3NUYECKUX SIBICHHUH, TPOUCXOAIIUX HA
HaHOYPOBHE

[IK.3 36 3HaTh OCHOBHBIE (PU3UKO-XUMHUYECKUE MOJIEIIH MIPOIIECCOB, ABJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJOTMH U MUKPOCUCTEMHON TEXHUKH

[IK.3 37 3HATh (PU3NUECKUE IPUHLIUIIBI U MEXaHU3MBI, JIS)KAIIME B OCHOBE IIOCTPOCHUS U
(YHKLIMOHUPOBAHUsI HAHO- 1 MUKPOCTPYKTYP

IK.3 yl YMETh OCYIIECTBIATH (POPMATTU3AIINIO U ATOPUTMU3AINIO (DYHKIIMOHUPOBAHUS
UCCIIEyEMOH CHCTEMBI

[IK.3 y3 BJIa/IE€Th METOJJaMH pacyeTa apaMeTpoB U OCHOBHBIX XapaKTEPUCTUK MOJEIIEH,
UCIIOJIb3YEMBIX B IPEIMETHOM 001acTH

[IK.3 yS BJIa/IETh HABbIKAMHU M METOJMKAMH pa3paboTKu (PU3HKO-MaTEMATHUECKUX

MoAesen IIpo1cCCOB, SIBJICHUM ¥ OOBEKTOB B 00J1aCTH HAHOTEXHOJIOTHH U
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MHUKPOCUCTEMHOW TEXHHUKHU

I1K.3 y8 BJIaJICTh IPAKTUYECKMMHU HaBbIKAMU paOOThI C IPOrPaMMHBIMH NTAaKETaMH
MaTEMaTUYECKOr0 MOJECIUPOBAHHUS

I1K.3 yl10 YMETb aJIeKBATHO CTaBUTH 3aJ1a4M UCCIIECIOBAHUSA U ONTUMHU3ALUHU CIIOKHBIX
00BEKTOB HA OCHOBE METOJ/I0B MAaTEMATUYECKOT0 MOJCIUPOBAHMUSI

[IK.3 yll YMETb IPUMEHATh COBPEMEHHBIE METOIBI PACUETA U aHAIN3A HAHO- U
MHUKPOCHUCTEM

[1IK.4 yl MMETb OIIBIT TOJANOTOBKHA HAyUYHO-TEXHUUYECKUX OTYETOB, JOKIAA0B U
MyOJMKAIMI IO TEME UCCIEAOBaHUI

[1IK.4 y2 YMETh OLIEHUBATh HAYYHYIO 3HAYUMOCTb U NIEPCIEKTHUBbI IPUKIIATHOIO
HCIIOJIb30BaHUS Pe3yIbTaTOB UCCIIEJOBAHUN B 00JIACTH HAHOTEXHOJIOTUU U
MUKPOCHCTEMHON TEXHUKH

I1K.4 y3 UMETh OTBIT PA0OTHI C MEPUOANYECKON HAYUHOU IUTEpaTypOM, TUCKYCCHIA Ha
3aJIaHHYIO TEMY M BBICTYIIJICHUI HAa HAyYHBIX CEMHHApax

11K .4 v4 YMETh JI€JIaTh JOKJIA/Ibl HA 33JJaHHYI0 HAYYHYIO TEMY

IIK.5 31 3HaTh 00 OCHOBHBIX TPEOOBAHUSAX, IPEIBIBISEMBIX K 3asiBKAM Ha 3aIIUTY
00BEKTOB MHTEJIEKTYaIbHON COOCTBEHHOCTH

IIK.5 32 MMETb IIPEACTABICHUE O IMATEHTHBIX U JINTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTbiBaeMoii Teme

[IK.5 yl MMETh OIBIT MATEHTHBIX UCCIIEI0OBAaHUI 10 pa3padaTbiBa€MOil TEMaTUKE

[IK.19.B |yl BJIaJICTh METOJJAMHU MAaTEeMaTHUYECKOT0 MOJIETIMPOBAHUS IPUOOPOB U
TEXHOJIOTHUYECKUX MPOIIECCOB C IeJIbI0 ONTUMH3AIMHU X TapaMeTpoB

[IK.19.B | y3 BJIa/IETh COBPEMEHHBIMU ITporpaMMHbIMU cpeacTBaMu (CAD) monennpoBaHus,
ONTUMAJILHOT'O IPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS IPHUOOPOB, CXEM U
YCTPOMCTB 3JEKTPOHUKU U HAHOIJIEKTPOHUKHU PA3TUYHOTO (PyHKIIMOHATIEHOTO
Ha3HAYCHHUS

[IK.19.B | y4 yMETh pa3pabareiBaTh PUINICCKUEC M MATEMATHUYECCKHE MOJICIU TIPUOOPOB U

YCTPOMCTB 3JEKTPOHUKU U HAHOAJIEKTPOHUKH, pa3pabaThiBaTh
TEXHOJIOTMUECKHE MApIIPYThl UX U3TOTOBJICHUS

@aKlebman’ZMGHble aMCL;MI’ZJZMHbl

HpOCKTHpOBaHI/Ie U TEXHOJIOIusl 3JIeKTp0HHOﬁ KOMIIOHEHTHOIi 0a3bI

[IK.19.B

31

3HaTh METO/IbI PacyeTa, IPOCKTUPOBAHUS, KOHCTPYUPOBAHUSA U MOJECPHU3ALIUN
AJICKTPOHHOW KOMITOHEHTHOM 0a3bl C HCTIOJIB30BAHIEM CUCTEM
ABTOMATU3MPOBAHHOTO IPOEKTUPOBAHHUS U KOMIIBIOTEPHBIX CPEACTB

I1K.19.B

BJIaACTh METOJaMH MAaTEMATHYCCKOT'O MOJCIIMPOBAHUA HpI/I60p0B u
TCXHOJOTMYCCKUX IPOLCCCOB C ICJIbIO OIITUMHU3AINHK UX IIApaMCTPOB

I1K.19.B

BJIa/IETh METOJJaMH MPOEKTHUPOBAHUS JIEKTPOHHON KOMIIOHEHTHOM 0a3bl 1
TEXHOJIOTMYECKHUX MPOIIECCOB 3JIEKTPOHUKH M HAHOAJIEKTPOHUKHU

I1K.19.B

BJIa/IETh COBPEMEHHBIMHU MTporpaMMHbIMU cpeicTBamMu (CAD) monenupoBaHus,
ONITUMAJIFHOT'O POEKTUPOBAHUS 1 KOHCTPYHUPOBAHUS IPHOOPOB, CXEM U
YCTPOMCTB 3JEKTPOHUKU U HAHOAJIEKTPOHUKH PA3IUYHOTO (QYHKIIMOHATIHLHOTO
Ha3HAYECHMUSI

I1K.19.B

v4

yMeTh pa3zpabaTeiBaTh PU3NYECKHE U MaTeMaTHUYECKHE MOIETU MPUOOPOB U
YCTPOUCTB JEKTPOHUKU U HAHORJIEKTPOHUKH, pa3padaThIBaTh
TEXHOJIOTHUECKHE MapIIPYThl UX U3TOTOBJICHUS
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