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1. O6ue mojoKeHus

1.1 JIOKyMeHTBI, perjJaMeHTHPYIOILINe COAepP:KaHue W OPraHu3anui0 00pa3oBaTEIbHOIO

npouecca

OOpaszoBarenbHass MporpamMma, peaju3yeMass MO0  HampaBileHHI0O moarotoBku  28.04.01
HaHoTexHOMOrMM W  MHUKPOCUCTEMHAas TEXHUKA, IPEACTaBIsieT COO0O0M KOMIUIEKC OCHOBHBIX
XapakTEepUCTHK oOpa3oBaHus (00beM, coAep)KaHUE, IUIAHUPYEMbIE pe3yNabTaTbhl), OPraHU3aIMOHHO-
[elarOrMYecKUX YCIOBUHM, (opM aTTecTaluu, KOTOpPBIA MPEACTaBIEH B BUJAE CIEIYIOLIEr0 KOMIUIEKTa
JIOKYMEHTOB:

e 001l XapaKTepuCTUKU 00pa30BaTeIbHON IPOrpaMMBbl BBICILIET0 00pa30BaHus;
e y4eOHOrO IUIaHa,

e KaJleHAApHOTo y4yeOHOro rpaduka,

® PaboYMX MPOTpaMM IUCIUTUTHH (MOTyJeH);

® TIPOrpaMM NPaKTHUK;

¢ (GOHJIOB OLIEHOYHBIX CPEJICTB M0 TUCIHUIIMHAM M FOCYJapCTBEHHON HTOTOBOM aTTeCTAlLlNH;

® METOJUYECKMX MaTEpUAJIOB.

Hudopmanusa 06 oOpa3oBarensHOM MporpaMMe pasmenieHa Ha opunuanbHom caiite HI'TY B cetn
«Uutepuery http://www.nstu.ru/sveden/education.

KoMmriekT TOKYMEHTOB IO 00pa3oBaTeNbHOW NporpaMMe OOHOBISIETCS €KErOJHO C YYeTOM
Pa3BUTHSL HAYKU, KYJIbTYPbl, SKOHOMUKHU, TEXHUKH, TEXHOJIOIMH U COLMAIILHON CQephl.

1.1.1 B oOmieii xapakTepucTuke 00pa3oBaTEIbHON MPOrPaMMBI YKa3bIBAIOTCS:
KO/l 1 HAMMEHOBAaHUE HAIIPABICHUS [TOJITOTOBKH;
HaIpaBJICHHOCTH (TPOo(dMIiTh) 00pa30BaTEIBHOMN MPOTPaMMBI;
KBaJTM(UKAIHS, IPUCBANBAcMasi BBITYCKHUKAM;
BUJI TPO(HEeCCHOHAIBHON AEATEIBHOCTH, K KOTOPOMY TOTOBSITCS BBIITYCKHUKH;
e [UJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI 00pa30BaTEIbHON IPOrPaMMbl — KOMIIETEHIIMH, KOTOPBIMU
JIOJIKHBI 00J1a/1aTh BBIITYCKHUKHU:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTaHIAPTOM;
- YCTaHOBJIEHHBIE OpraHu3alued JOMOJIHUTEIbHO K KOMIIETEHUUSM, YCTaHOBJIEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM, C YYETOM HalpaBlIeHHOCTH (mpoduisi) oOpa3oBaTenbHOU
MIPOTrpaMMEI;
®  [UIAaHUpPYEMbIe Pe3yJbTaThl O0YUEHMS MO KaXI0M JUCHUIUIMHE (MOIYJII0) U MPAKTUKE - 3HAHUS,
YMEHUS, HABBIKU U (WJIN) OTBIT JESITEIbHOCTH, XapaKTepU3yIOLue 3Tamnbl (POPMUPOBAHUS KOMIIETEHIMN 1
oOecrneunBaroIIye JOCTUKEHHE IIJIAHUPYEMbIX PE3yJIbTaTOB OCBOCHMS 00pa30BaTeIbHON IPOrPaMMBI.

B KayecTBe HPUIIOKEHHUS K OCHOBHOM XapaKTepUCTHKE o0pa3oBaTenbHON
POrpaMMbl IPUBOAUTCSA: TAOJMUIIAa COOTBETCTBUSL MEXJY XapaKTEepUCTUKAMU OSTaloB  OCBOCHMS
KOMIIETEHIIMH (3HAHUSMHM, YMEHMSIMU U OIBITOM JIETEIbHOCTH BBIYCKHMKA) M 3JEMEHTaMH
o0pa3oBaTenbHOM MporpaMMbl (Y4eOHBIMH JUCIUIUIMHAMY (MOAYJISIMH) U IPAKTHUKAMHU ).

112 B yyeOHOM TIulaHE YyKa3bIBaeTCs IepeyeHb JUCHUIUIMH (MOnyJei), NpakKTuK,
aTTECTAllMOHHBIX MCIBITAHUM TOCY/IapCTBEHHOW WTOTOBOW aTTeCTallMU OOYy4alolUXCsl, APYTUX BHUAOB
y4eOHOI NesTenbHOCTH (Aajee BMeCTe - BUABI Y4eOHOH JeATeNbHOCTH) C yKa3aHMEeM HX o0beMa B
3aUeTHBIX €AMHMIIAX, TIOCIEeI0BATEIbHOCTH U pacIipe/ieeHusl 1o rnepuojam oOydenus. B yue6HoM maHe
BBIJIENIAETCSL 00BEM pabOThI 0OYUAIOIIMXCS BO B3aUMOCHCTBUY € MpernojaBareieM (Jlajee - KOHTaKTHas
pabora oOywaromuxcsi ¢ mpenogaBaTeneM) (10 BUAAM YYEOHBIX 3aHSATHN) M CAMOCTOSITEIHHOM PabOThI
o0yyaromuxcst B akaJleMHUUecKux vacax. Jist Kaxaoi AMCUUIUIMHBEL (MOIYJIS) U MPAKTUKH YKa3bIBAeTCS
dbopma MpoOMEKYTOIHON aTTECTAIMH 00yUYaIOIIUXCSI.

1.1.3 B xamenmapHoM yuyeOHOM TpaduKe YKa3bIBAIOTCS MEPUOJBI OCYIIECTBICHUS BHJIOB
yueOHOU NesTeNIbHOCTH U MEPUObl KAHUKYIL.

1.1.4  Pabouas mporpamMma AMCHUUIUIMHBI (MOZYJIS1) BKIIOUAET B ceO:

e  HaWMEHOBaHHUE JUCUUIUIUHBI (MOAYIIS);

® [IepeueHb IUIAHMPYEMBIX PE3yJbTAaTOB OOYYEHHS MO AMCHUUIUIMHE (MOJYII0), COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbl;

®  yKa3aHHWE MECTa JUCHIUIUIMHBI (MOIYJIS) B CTPYKType 00pa30BaTeIbHON MPOTPaMMBI;



e 00BEM AMCHUIUIMHBI (MOAYJIS) B 3a4ETHBIX €JMHULAX C YKa3aHHEM KOJUYECTBA aKaJeMHUYECKHX
YacoB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydaromuxcsl ¢ mpernojaBaTeneM (1Mo BHAAM y4eOHBIX
3aHATHI) U Ha CAMOCTOSITEIFHYIO padoTy 00yJaromuxcs;

e cojacpXaHHME MUCLUIUIMHBI (MOIyJsl), CTPYKTYPHUPOBAaHHOE IO TeMaM (pa3zenam) ¢ yKa3aHUEM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJeMUYECKIX YaCOB U BUIOB YUEOHBIX 3aHATHH;

e [epedyeHb Yy4eOHO-METOAMYECKOIO O0ecredeHus JUIsl CaMOCTOATENIbHOM paboThl 00ydaromuxcs
10 TUCIUIUIMHE (MOIYIIIO);

e (OHI OIEHOYHBIX CPEACTB JUISI MPOBEACHUS MPOMEKYTOUHOH aTTecTaluy OO0y4aromuxcs IO
JTUCLHUILITHHE (MOYIIIO);

® [IepeyeHb OCHOBHOW M JIONOJIHUTEIBLHOW Yy4yeOHOH nuTepaTypbl, HEOOXOIUMON JUIsl OCBOCHUS
JTUCIUTITUHBI (MOIYJIs);

® IepeYeHb pecypcoB MH(MOPMAIMOHHO-TEICKOMMYHUKAIMOHHOK cetn "MHTEepHET" (nanee - ceTh
"UuTepHeT"), HEOOXOAMMBIX /Il OCBOSHUS TUCIUTUINHBI (MOIYJIs);

®  [epedyeHb METOAMYECKOI0 U MPOrpaMMHOI0 00ecleYeH s AUCHUIUINHBI (MOAYJIs);

e 1mepeyeHb  WHGPOPMAIMOHHBIX  TEXHOJOTHH,  HWCHOJB3YyeMBIX  TNPH  OCYLIECTBICHUU
0o0pa30BaTeNbHOIO Ipolecca [0 JUCHUIUIMHE (MOXYJNI0), BKJIKOYas MEpeyeHb MPOrpaMMHOIO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (TIPU HEOOXOIUMOCTH );

e OmHCaHWE  MaTepPUATbHO-TEXHUYECKOW  0a3bl,  HEOOXOAMMOH Ui OCYIIECTBICHHA
00pa3oBaTenbHOrO MpoIiecca Mo JUCHUTITHHE (MOIYIIIO).

1.15 TIIporpamma mpaKTUKH BKIIOYAET B CEO:

e  yKa3aHHE BUJA MPAKTUKH, criocoba u ¢popmsl (popm) ee mpoBeaeHUS;

® [IepeYCHb IJIAHUPYEMBIX PE3yJIbTaTOB 00YUEHUS MPH MPOXOKICHUH TMPAKTUKH, COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3YyJIbTaTaMH OCBOSHHS 00pa30BaTENbHOM MPOTpPaMMBbI;

e  yKa3aHME MecTa PAKTUKU B CTPYKType 00pa3oBaTeIbHON MPOrpaMMBbl;

e yKa3aHMe oObeMa MPAKTUKU B 3aUYETHBIX €IMHUIIAX U €€ MPOJIOJDKUTEIBHOCTU B HEJENIX JIMO0 B
aKaJeMUYECKUX WM ACTPOHOMUYECKUX Yacax;

®  CoJepXXaHHE NMPAKTUKU;

e ykazaHue (OpM OTUETHOCTH IO MPAKTHKE;

e (OHJ OLEHOYHBIX CPEACTB JUIsl MPOBEACHUS NMPOMEXKYTOUHOH aTTecTaluu oOy4aroIuxcs IO
NPaKTUKE;

e [iepedeHb yueOHOW JIuTepaTypsl U pecypcoB cetu "MHTepHeT", HEOOXOAUMBIX JUIsl IPOBEACHUS
NPaKTUKU;

e nepedyeHb HH(POPMAIIMOHHBIX TEXHOJOTHH, UCIOIb3yEMBIX IIPU MTPOBEACHUH MPAKTUKH, BKIHOYas
nepevyeHb NPOorpaMMHOro o0ecrieyeHns U MHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH);

e  OmMcaHHe MaTePUATLHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOM TSl TPOBEACHUS TIPAKTHKH.

1.1.6  ®oHJ OLUEHOYHBIX CPEJCTB JJIS MPOBEICHHS MPOMEKYTOYHON aTTeCTaluu O0yJaromIuXCst
[0 AMCUUIUIMHE (MOIYJII0) WM MPAKTHUKE, BXOAALINM B COCTaB COOTBETCTBYIOLIEH paboueil nmporpaMmsl
JUCIUIUIMHBI (MOJYJIsl) MUIM ITPOrPaMMBbI PAKTUKH, BKIIFOUAET B CEOS:

e [epeuyeHb KOMIIETEHIMH C YKa3aHHEM OJTanoB HUX (OpPMUPOBaHMS B Mpollecce OCBOCHHUS
00pa30BaTeNbHOM MPOrpaMMbl;

e OmMcaHHWe IOKazaTelell M KPUTEPHEB OLCHMBAHUS KOMIIETEHIMH Ha pa3lM4yHBIX dTamax HX
dopMHpOBaHUs, ONMUCAHHE INKAJI W TMPOLEAYp OLEHMBAHUS JUIl KaKJIOro pe3yibTara OOydeHus Io
JUCIUIIMHE (MOAYIIIO) UITU TPAKTHKE;

® THUIOBbIE KOHTPOJbHBIC 33/JaHUS WM WHBbIE MaTepHalbl, HEOOXOIMMBbIE IJIsi OLEHKH 3HAHHM,
YMEHUH, HaBBIKOB M (WIK) ONbITa JAEATEIbHOCTH, XapaKTepPU3YIOIUX dTanbl (HOPMHUPOBAHUS
KOMITETEHIIHIA B TIPOIIECCE OCBOCHUS 00pa30BaTeIbHON MPOTPAMMBIL;

®  METOAMYECKHE MaTepHabl, ONPEEIIAIONINe MPOLEAYpPbl OLIEHUBAaHNUS 3HAHUH, YMEHH, HAaBBIKOB
U (WJIM) OIBITA IEATENBHOCTH, XapaKTePU3YIOIUX ATarbl (OPMUPOBAHUS KOMIETEHIIUI.

1.1.7  ®oHJ OLIEHOYHBIX CPEJCTB AJIs TOCYIapCTBEHHON UTOrOBOM aTTeCTAllUU BKIIIOYAET B ceOsl:
® [epevyeHb KOMIETEHLUH, KOTOPbIMU JIOJDKHBI OBJIAJIETh OOydalouecss B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON MPOTPaMMBl;

e  ONUCaHHWE IOKAa3aTelell M KPUTEPHEB OLCHMBAHUS KOMIIETEHLMMH, a TAaKXKe LIKal M MPOLEAyp
OLICHUBAHMS,



®  THUIOBBIC KOHTPOJIbHBIC 3aJIaHHsI MM WHBIE MaTepPHaIbl, HEOOXOAUMBIC JUIS OICHKH PE3YJIbTaTOB
OCBOEHHSI 00pa30BaTENBLHON MPOTPAMMBEI;

®  METOAMYECKHE MaTepUaIbl, OMpEACISIONIAE TPOIECIyphl OLICHUBAHHS PE3yIbTATOB OCBOCHUS
00pa3oBaTeNbHON MTPOTPAMMBI.

1.2 lleanb (Muccusi) o0pa3oBaTesibHOI MPOrpaMMbl

Muccusi o6pazoBarensHoil mporpammbl 28.04.01 HaHOTEXHOJIOTHMM W MUKPOCHCTEMHAs TEXHHKA,
marucrepckas nporpamMma: KOMIIOHEHTBI MHUKpPO- M HAaHOCHCTEMHOM TEXHUKU (OCHOBHOM BUJ
nesitebHOCTH  HayuHo-uccienoBareabckas) COCTOMT B MOJTOTOBKE  BBIIMYCKHHUKOB, CIIOCOOHBIX
OCYIIECTBIISITh Hay4YHO-HCCIIEA0BATENbCKYIO MPO(PECCHOHANBHYIO NESTEIBHOCTh, CBA3AHHYIO C (hU3UKOU
MUKPO- ¥  HAHOCHCTEM, WHTEJJICKTYaJIbHBIMH aBTOHOMHBIMU  HU3MEPUTEIIbHBIMU  CHCTEMAaMH,
MUKPO3JIEKTPOMEXaHUUYECKUMU CUCTEMaMU, KOMIIOHEHTAMH MUKPO- U HAHOCUCTEMHOU TEXHUKH, MUKPO-
YU HaHOAJIEKTPOHUKOM, OMNTODIEKTPOHUKOW, MHUKPOCEHCOPHUKOHN, KOMIBIOTEPHBIM MOJACIUPOBAHUEM U
MPOEKTUPOBAHUEM MTPUOOPOB U YCTPONCTB MUKPOCUCTEMHON TEXHUKH.

Ienn oOpa3oBaTeNbHON MPOrpaMMbI 0a3UPYIOTCS HA COBOKYITHOCTH 3HAHH, YMEHUMN, HABBIKOB H
METOJMK, KOTOPBIMH JOJDKHBI 00s1anaTh BeimyckHUkH OIT 28.04.01 mocne oO0y4yeHus U uepe3 HEKOTOPhIi
POMEXKYTOK BpeMeHH Tociie o0ydenus. Takxke menu OIT 28.04.01 cTpositcss Ha MPUHIUIIC COOTBETCTBHS
npodeccuonansubeix TpeboBanuit OIl, mpodeccroHaNbHBIX CTaHAAPTOB MOIYIPOBOJAHUKOBOW OTpPACiH,
KOTOPBIC YAOBIETBOPSIOT MPOodeCCHOHATBHBIM TpeOoBaHUsIM 0a30BbIX pabdortomateneir (AO «H3IIII ¢
OKbB» u AO «HIIIT «BocTok»).

1.3 Cpoku ocBoeHUs1 00pa30BaTeJbLHOM MPOrPaMMbI

OO0wveM mporpaMMmbl MarucTparypel coctaBisier 120 3adeTHpIX enuHHIl (manee - 3.6.)  BHE
3aBUCHMOCTH OT IPUMEHSIEMbIX 00pa30BaTeIbHBIX TEXHOJOTUH, pean3alliy MPOrpaMMbl MarucTpaTypbl
110 UH/IUBUIYAIbHOMY Y4€OHOMY IUTaHy, B TOM YHCIIE€ YCKOPEHHOMY OOYUEHHUIO.

Cpok mnoiydeHuss oOpa3oBaHHs IO 0Opa30BaTENILHOW MporpaMme B O4YHOH Qopme o0ydeHus,
BKJTIIOYask KaHUKYJIBI, TPEJIOCTABISIEMBIE MOCIIE MPOXOXKACHUSI TOCYIapCTBEHHONW HTOTOBOW aTTECTAIWH,
BHE 3aBUCHUMOCTH OT IPUMEHSAEMBbIX O0pa3oBaTelIbHbIX TEXHOJIOTUH cocTaBisgeT 2 roaa. OO0beM
IpOTrpaMMbl MaruCTPaTyphl, peain3yeMbli 3a OMH y4eOHBIN T0/1, cocTaBiseT He 6onee 60 3.e.

1.4 SI3bIk peaau3anuu 00pa3oBaTeIbHOI MPOrpaMMbl
OOpaszoBarenbHass  JAEATENBHOCTh 10  MPOrpaMME  MarucTparypbl — OCYIIECTBIISIETCS  Ha
rocygapcrBeHHoM s3bike Poccuiickoint denepanun.

1.5 HopmaTuBHasi 6a3a

TpeGoBanusi W yCIIOBUS peau3allid OCHOBHOW 00pa3oBaTEIbHON MPOTpaMMBbl  ONPEIEISIIOTCS
@denepanbHbIM  TOCYJApCTBEHHBIM ~ 00pa30BaTENIbHBIM  CTAHAAPTOM  BBICIIEr0  00pa3oBaHUs 110
HanpasieHuto noArotoBku 28.04.01 HaHOTEXHOJIOTrMM M MHUKpPOCHCTEMHAsi TEXHHMKA, YTBEPIKIECHHBIM
npukazoM MuHoOpHayku Poccun ot 09.09.15 Ne990 (3apeructpupoBan Muntoctom Poccun 05.10.15,
peructpanonHbiii Ne39159), a Ttaxkke rocynapCTBEHHbIMH HOPMAaTHUBHBIMU aKTaMU W JIOKAaJbHBIMU
aKTamMH 00pa30BaTEIbHOW OpraHu3aIuy.

1.6 OcobenHocTu 00pa3oBaTeIbHOI MPOrPaMMBbI

[Tpu paspabotke oOpazoBaTenbHOil mporpammbl 28.04.01 HaHOTEXHOJOrMM M MHUKpPOCHCTEMHAs
TEeXHUKa (Marucrepckas mnporpamMMa: KOMIOHEHTHI MHKPO- M HAHOCHCTEMHOM TEXHHKH) YYTEHBI
TpeOOBaHUSI PETHOHAIBHOTO PBIHKA TPYJa, COCTOSIHHE U MEPCIEKTHUBBI Pa3BUTHUS MOJIYIIPOBOJIHUKOBOM
OTpAacIIH.

Komnerenuuu, mnpuoOperaeMble  BBITYCKHHKaMH, CGOPMYIHPOBAHBI Takke C  Y4eTOM
npodeccuonanbHoro  crapgapra:  «40.058  MHkeHep-TeXHOJOr 1O  MPOU3BOACTBY  W3JENUN
MUKpOITEKTpoHUKN» " «40.006 WmxeHep-texHonmor B 00JaCTH TPOM3BOACTBA HAHOPA3ZMEPHBIX
MOJYIPOBOJHUKOBBIX ~ NMPHOOPOB M MHTErpalibHBIX cxem». CooTBeTcTBHE MPOQPEeCcCHOHATBHBIX
komneTeHnit ®I'OC BO tpynoBeiM GyHKIUAM, cHOPMYIUPOBAHHBIM B MPO(EeCcCHOHATILHOM CTaHAapTe,
npuBezieHo B Tabnuie 1.6.1.



Tabmuma 1.6.1

[Mpodeccnonansubie kommereHmun @I'OC BO B
COOTBETCTBHUH C MpodusieM 00pa3oBaTeIbHON
MIPOrpaMMBbI

TpynoBsie PyHKITMN 1 KBATM(PUKAITMOHHBIE
TpeboBaHus, cHOpMyITUPOBAHHEIC B
poeCCUOHAIIBPHOM CTaHIApPTE U/WIIH 110
PEUIOKEHUIO paboToarenen

—TOTOBHOCTh (OpMYNHUpOBaTh I€IM U 3aJa4u
Hay4YHBIX UCCIIeIOBaHUI B obrnactu
HAHOTEXHOJIOTHH U MHKPOCHCTEMHON TEXHHKH,
00OCHOBaHHO BBIOMpPATh TEOPETHYECKHUE U
OKCHEPUMEHTAIbHbIE METOABl M  CPEACTBa
pemierust chopmyarpoBaHHbIx 3aaay (ITK-1)
—TOTOBHOCTh paspabaTbIBaTh METOAUKH
IIPOBEACHUS  MCCICNOBAHMM W U3MEpPEHUH
MapaMeTpoB M XapaKTePUCTHK  HU3JCIUN
HAaHOTEXHOJIOTHH U MHKPOCHCTEMHON TEXHHKH,
aHaIM3upoBaTh ux pe3ynbratsl (I1K-2)
—TOTOBHOCTh  pa3zpabaTeiBaTh (HU3NYECKHE U
MaTeMaTHIeCKHe MOJIEIH, MIPOBOJTUTH
KOMITBIOTEPHOE MOJICTMPOBAHUE HCCIEAYEMBIX
busnveckux IIPOLIECCOB B obnactu
HAHOTEXHOJIOTUU M MUKPOCHUCTEMHON TEXHUKHU
(TIK-3)

O06o00meHnHbIe TPYAOBbIe PyHKIUM:

1. Pa3paboTka, BHEJpeHUE HOBBIX U BBIpaOOTKa
pEeKOMEHIalluii IO KOPPEKTUPOBKE CYIIECTBYIOLIUX
TEXHOJIOTUYECKUX MPOIECCOB BBITYCKA N3N
MHUKpPOIeKTpoHHKH (40.058).

2. Pa3zpaboTka U BHEPEHUE HOBBIX
TEXHOJIOTHYECKHUX MPOIIECCOB U MPOTrpamMm
BBIIYCKA U311 MUKpOdJIeKTpoHUKH (40.058).

3. Obecnieuenre HyHKITMOHUPOBAHMS
HAHORJIEKTPOHHOTO TIPOU3BOJICTBA B COOTBETCTBUHU
C TEXHOJIOTHYeCcKoi nokymenTtanuen. [lognepxka
U YIIyYIICHHUE CYIIECTBYIOIINX TEXHOIOTHIECKUX
MIPOLIECCOB U HEOOXOIUMBIX PEKUMOB
IIPOU3BOJICTBA BBIIIYCKAEMON OpraHUu3aluen
npoaykuuu (40.006).

4. Pa3paboTka U BHEJJPEHNE COBPEMEHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB, OCBOCHHE HOBOTO

000py1I0BaHUS, TEXHOJIOTMUYECKOM OCHACTKH,
HEOOXOIUMBIX PEKUMOB IIPOU3BOJICTBA HA
BBIITYCKAaEMYIO OpraHU3alHuel TPOLYKIIUIO
(40.006).

5. PazpaboTka mporpaMm BHEApEHUs: HOBOU
TEXHHUKU U TEXHOJIOTHI MO CBOEMY HAIIPABJICHUIO.
Pa3paboTka TeXHOIOTHYECKUX MapIIPyTOB
M3TOTOBJICHUSI HAHORJIEKTPOHHBIX
u3nenuii(40.006).

6. Brianenve HaBbIKaMH KOMITBIOTEPHOTO
MOJIETTUPOBAHUS U MPOEKTUPOBAHUS TPUOOPOB U
YCTPOMCTB MUKPO- U HAHOCHUCTEMHON TEXHUKH B
coBpemeHHbIX CAIIP.

—TOTOBHOCTh BBINOJIHATh HayYHO-TEXHUYECKUE
OTYETHhI, TOKJIAbI, MYyOJUKALUK IO pe3yabTaTamM
BBINIOJHEHHBIX UccienoBanuii (ITK-4)

—TOTOBHOCTh O(QOPMJIATH 3afBKM Ha 3allUTy
OOBEKTOB MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH
(TIK-5)

—CIIOCOOHOCTh ~ pa3pabarThiBaTh  TEXHUUYECKHUE
3aJlaHusl Ha TPOEKTUPOBAHUE TEXHOJOTUYECKUX
IIPOLIECCOB  TPOM3BOACTBA  MATE€pPUAIOB U
nznenuit anextponHoi texuuku (I11K.19.B)

[Ipu peanuzanuu 06pazoBaTEIbHON MPOrpaMMbl IPETYCMOTPEHO COMPOBOXKIECHNUE O0YUYaOLIUXCSI
aKaJeMHYEeCKHUM KOHCYITbTAaHTOM, OKa3bIBAIOIIUM COACHCTBHE B (OPMUPOBAHWU WHIUBUIYaTbHBIX
00pa3oBaTeNbHBIX TPACKTOPUH, BHIOOpPE AMCIUIUIMH, OOECTIEUMBAIONIUX MPO(ECCHOHATBLHOE pPa3BUTHE
CTYJICHTA.

1.7  BocTpeGOBaHHOCTH BHINYCKHUKOB

BoimyckHukn  oOpa3oBaTenbHOM — MporpaMMbl  BOCTPEOOBaHBI  OTKPBITBIM  AKIIMOHEPHBIM
obmectBoM HoBOCHOMPCKHUIA 3aBOJT TTOTYITPOBOTHUKOBBIX TPHOOPOB C 0COOBIM KOHCTPYKTOPCKUM OFOPO
(AO «H3IIT ¢ OKB») u OTKPHITHIM aKUMOHEPHBIM OOIIECTBOM HAayYHO-TIPOU3BO/ICTBEHHBIM
npennpusitueM Boctok (AO «HIII «Boctok»), KOTOpbIE BBICTYNAIOT OCHOBHBIM MOTpEOHUTETIEM
BBIITYCKHUKOB, oOyd4aromuxcs mno Hampasinenuto 28.04.01 (marucrepckas mporpamma: KommoHeHTHI
MUKpPO- U HAHOCUCTEMHON TeXHUKH). JlaHHbBIE IPEANPUATHS BXOJAT B IEpEUCHb, BKIIFOUEHHBIX B CBOJIHBII
peecTp opranuzanuii 000poHHO-IIPOMBIIIIEHHOT0 KomIuiekca (IIprka3z MuHucTepcTBa NpOMBIIIIICHHOCTH
u ToproBiu Poccuiickoit deneparuu Ne.137 ot 5 dperpans 2013 r.)

[TonroroBka no HampasneHuio 28.04.01 HaHOTeXHONIOrMHM MU MHMKPOCHCTEMHAs TEXHHKa BeJeTCs
kadenpoit [lonynpoBoaHUKOBBIX MPUOOPOB 1 MHUKpOATeKTpoHUKH HI'TY coBMecTHO ¢ mpennpusTusIMu
3IIEKTPOHHOM MPOMBINUIEHHOCTH I'. HOBOCHOMpCKa Ha OCHOBAHUU CYIIECTBYIOIIUX TOTOBOPOB.

B pamkax stux moroBopoB maructpaHThl HampaieHus 28.04.01 BBIMOTHSAIOT MarucTrepcKue



JUCCEepTaIlMU Ha peasibHble HAYYHO-UCCIIEI0BATEILCKUE TEMBI, CBA3aHHbIE C Mpobiemami, pemaembie AO
«H3III c OKb» u AO «HIIIT «BocTok».

TpynoycTpoMCTBO BBITYCKHUKOB ocymiecTBisgeTcsa npeumyniectBeHHO B AO «H3IIT ¢ OKb» u
AO «HIIIT «BocTok» Ha TOJDKHOCTH MHXKEHEPHOT'O COCTaBa, TUOO B BHUJIE MOCTYIUICHUS B aCIUPAHTYDPY.
OcranbHble  BBIIYCKHUKH  TPYJAOYCTpauBalOTcs  JHOO  HA  MPEANPUATHSX M KOMIIAHUSX
MHUKpOdJIeKTpoHHOTO npoduias 1. Hoocmbupcka um Poccuiickoit ®denepanmu, 11uO0 MPOIOIDKAIOT
po(ecCHOHANIEHYIO Kapbepy 3a pyOeKoM.

2. KpanuduxkanmoHHasi XapaKTePUCTHKA BbINYCKHUKA

2.1 ObsaacTp npogeccuoHANBbHON JAeSITeJJbHOCTH BBITYCKHUKOB, OCBOMBIIMX IPOrpaMmy
MarucTparyphbl, BKIIOYAET COBOKYIHOCTb CPEJICTB, CIIOCOOOB M METOJIOB YEJIOBEUECKOU IEATEIHHOCTH,
HAIPaBJIEHHOM Ha TEOPEeTUYECKOE U OSKCIEPUMEHTAIbHOE HCCIIEe0OBaHUe, MaTeMaTHUYecKoe U
KOMITBIOTEPHOE MOJICJIMPOBAHUE, MPOEKTUPOBAHUE, KOHCTPYHPOBAHUE, TEXHOJOTHIO IMPOU3BOJACTBA U
9KCITyaTallMi0 MaTepuajoB, KOMIIOHEHTOB HAHO- M MHUKPOCHUCTEMHOM TEXHUKH Pa3IM4HOTO
(GYHKIIMOHATBHOTO HAa3HAYEHUS, pa3pabOTKy W MPUMEHEHHUE IMPOIECCOB HAHOTEXHOJOTHH W METOJOB
HAHOJIMArHOCTHKHU.

2.2 OObekTamMum npodecCHOHAIBHON eATEeJbHOCTH BBIIYCKHUKOB 00pa3oBaTeIbHOM

HpOrpaMMBEI SABJISIOTCA:

— MarepHaibl U KOMIOHEHTHI HAHO- ¥ MUKPOCHCTEMHON TEXHUKU;

— 1pubOpbI, yCTPOUCTBA, MEXaHU3MbI, MAIIUHBI HA HX OCHOBE;

— [IpoucCChl HAHOTCXHOJIOTMHU U METOAbl HAHOAUAIrHOCTHUKH,

- (1)I/I3I/IKO-MaTeMaTI/ItI€CKI/IC u (1)I/ISI/IKO-XI/IMI/I‘~I€CKI/IC MOACIU IIPOLCCCOB CHHTE3a, AWMATHOCTUKHU U
(YHKIIMOHUPOBAHMSI MATEPUATIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHON TEXHUKHU;

— anmaparHble U IPOTrPaMMHBIE CPECTBA Ul MOJEINPOBAHNUS, IPOCKTUPOBAHUS U KOHCTPYHPOBaHHUS,
HOJTYYCHHS ¥ UCCIICIOBAHUS MATEPHAIOB M KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOM TEeXHHKH;

— AJIOpUTMbI PCHICHUA HAYYHO-UCCIICAOBATCILCKUX W IMPOU3BOACTBCHHBLIX 3aJda4d, OTHOCAIIUXCA K
npodeccuoHanbHOM cepe.

2.3 OCHOBHBIM BHMIOM IPO(ECCHOHANIBHON JESATENbHOCTH, K KOTOPOH TOTOBUTCS BBITYCKHUK
o0Opa3oBaTeNnbHON IpOorpaMMel, siBisiercs: Hayuno-ucciedosamensvckas.

2.4 OOyuarouyiics TOTOBUTCA K PpEIICHUIO CIEAYIUMX NnpogeccHOHANbHBIX 3aJa4 B
COOTBETCTBUHM C HAIPaBJICHHOCTHIO (MpoduiieM) oOpa3oBaTeNbHON MPOrpaMMbl U OCHOBHBIM BHJIOM
npodecCHOHATBHOM 1€ TeTbHOCTH.

— ompeneNieHHWe HaNpaBJICHHM, eJell U 3aa4 HAy4YHBIX HCCIIEIOBAHUN, BHIOOP METO/OB MPOBEICHHS
AKCIIEPUMEHTAJIbHONU padoThl, aHaIu3, 00paboTKa, UHTEPHPETALU U NPEACTABICHUE PE3YJIbTaTOB U
BBIBOJIOB IIPOBEACHHBIX UCCIIEIOBaHU,

— pa3paboTKa METOAMK IPOBEACHHUS HCCIECJOBAaHUM M H3MEPEHUN MapaMeTpoB M XapaKTEepPHUCTUK
U3JIeIM HAaHOTEXHOJOTUU M MUKPOCUCTEMHON TEXHUKH, aHAJIU3 UX PE3YJIbTAaTOB;

— paspaboTka (uU3MUECKUX W MaTEeMaTHYECKUX MOJENel, KOMIBIOTEPHOE MOEITHUPOBaHUE
UCCIIeyeMbIX (PU3MYECKHUX MPOLECCOB B 00JaCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH;

— TMOATOTOBKAa HAyYHO-TEXHUYECKUX OTYETOB, 0030pOB, pedepaToB, MyOIMKALMi O pe3yabTaTaMm
BBINOJIHEHHBIX UCCIIE0OBAHUI, MOATOTOBKA U MPEJCTaBICHHE JOKJIAJA0B HAa HaAy4YHble KOH(PEPEHIINH U
CEMUHAapHI,

— (Quxcanus 1 3amuTa 00BEKTOB HHTEIUIEKTYaIbHONH COOCTBEHHOCTH.

2.5 Ilnanupyemble pe3yabTaThbl 0CBOEHHS 00Pa30BaTeIbLHOI MPOrpaMMbl (KOMIIETEHIIHH).
B pesynbrare ocBoeHUs: 00pa30BaTeIbHOM MPOTrPaMMBI Y BBITYCKHHUKA JTOJDKHBI OBITH C(HOPMUPOBAHBI
cienyomuye komneTeHuuu (tadbauna 2.5.1).
Tabnuna 2.5.1

‘ Koawbl ‘ Komnerennum, 3HaHust/yMeHnsl




Oowexynomyprvie komnemenyuu (OK)

OK.1

CMOCOOHOCTH MCI0JIb30BAaTh MHOCTPAHHBIN A3bIK B IPodeccHoHaIbHOI cdepe

3HaTh TEPMHUHOJIOTHIO PO(eCcCHOHANBHOM chepbl NesITEeTbHOCTH Ha HHOCTPAHHOM SI3BIKE

YMETh YUTaTh U peepupoBaTh JUTEPATypy Ha HHOCTPAHHOM SI3BIKE

YMCTb UCIIOJIB30BaTh 3HAHUS A3bIKa IJIA HpO(beCCI/IOHaJIBHOI‘O MCKIAYHApPOOAHOI'O O6H_[€HI/I$I nB
Hay‘lHO'I/ICCJIe,I[OBaTCHBCKOﬁ JACATCIIBHOCTH

OK.2

CMOCOOHOCTH UCNOJIL30BATH HA IPAKTHKE YMEHUS] M HABBIKM B OPraHU3alHuU
HCCJIe0BATEILCKUX H MPOEKTHBIX PadoT, B yIPaBJIeHNUH KOJLJ1eKTHBOM

YMETD UCIIOJIB30BaTh HAa MPAKTUKE YMCHHA U HABBIKKW B OpraHU3allii UCCIIEA0BATCIILCKUX U
ITPOCKTHBIX pa60T, B YIIPpaBJICHNHN KOJIJICKTHBOM

OK.3

TOTOBHOCTHb K AKTHBHOMY OOIEHHIO C KOJJIETAaMU B HAYYHO, IPOU3BOJACTBEHHOH U
COLMATbHO-001IIeCTBEHHOI1 cepax AeATeJbHOCTH

YMETh 00IIaThCS C KOJICTaMH B HAYYHO#, IPOU3BOICTBCHHOW M COLUATLHO-00IIECTBEHHOM
cdepax AesaTenTbHOCTH

OK.4

CIIOCOOHOCTH ATANTHPOBATHCH K HSMECHAIIIUMCH YCI0OBUAM, MIEPCOLICHUBATD
HaAKOIJIEHHbIH OIIBIT, AHAJU3HUPOBATH CBOM BO3MOKHOCTHU

31

3HAaTb OCHOBHBIC MCTOAOJOTNYCCKHNEC KOHICIIINH COBpeMeHHOﬁ HAayKH

32

3HAaTb OCHOBHBLIC MCTOABI HAYYHOI'O ITO3HAHUWA

33

3HATb CUCTCMHYIO IICPHUOANU3ALINIO0 UCTOPUHU HAYKHU U TCXHUKHU

34

3HATb COBPEMCHHYIO HAYYHYIO KapTUHY MHUPA

YMETb aJAlITUPOBATHCA K UBMCHAOIINMCA YCIIOBUAM, IICPCOLCHUBATD HAKOIIJICHHBIN OIIBIT,
AHaJIM3UPOBATb CBOHM BO3BMOXXHOCTH

Obwenpodgheccuonanvuvie komnemenyuu (OIIK)

OIIK.1

CIMOCOOHOCTH MOHMMATH OCHOBHBLIE MPO0JIEMbI B CBO€i MpeAMeTHOH 00,1aCTH, BLIOUPATH
METO/IbI M CPEeICTBA UX pelIeHust

31

HUMCTb IPCACTABIICHUC O ITOCIICAHHUX OTKPLITHUAX B 00J1aCTH HAHOTEXHOJIOTHH U
MHKpOCHCTCMHOﬁ TCXHUKU

32

YMETH OLICHMBATh MHBECTULIMOHHYIO IIPUBIIEKATEIILHOCTD IIPOEKTA C YYETOM CTAIUH €T0
peanu3anyy U TUIIA HHBECTOpA

33

3HATb OCHOBHBLIC 3aKOHOMCEPHOCTU UCTOPUUCCKOTO ITPONIECCa B HAYKE U TEXHUKE, 3TAlIbI
HUCTOPUYCCKOTO pa3sBUTUA HAHOTCXHOJIOTMH, MCCTO U 3HAYCHHUEC HAHOTCXHOJIOTUH B
COBpPECMCHHOM MHUPC

34

3HATb MCTOOOJIOTUMYCCKUE OCHOBBI U ITPUHIIUIIBI COBpeMeHHOI\/'I HayKH

35

3HATh OCHOBHBIC UCTOPUUCCKHE OTAIIbl U NPCAINNOCHIJIKN BOSHUKHOBCHHU A HAHOTCXHOJIOTUH U
MHKpOCHCTCMHOﬁ TCXHHUKHU

36

3HATh NIEPEIOBOM OTEUECTBEHHBIN U 3apyOeKHBIN OIBIT U JOCTUKEHUS B 00JIaCTH
HAaHOTEXHOJOTMH U MUKPOCUCTEMHON TEXHUKU

yl

3HaThb METOJ0JIO0THUIO pa3pa60TKI/1 IMPOCKTOB U ITpOorpamMm, B TOM YHCJIC ITIOCTPOCHU,
peoprann3anu, peCTPYKTYpU3alluu U pCUHXXUHUPUHT'A 6H3HCC'Hp0LIeCCOB

OIIK.2

CIOCOOHOCTH UCI0JIL30BATh Pe3yJIbTAThl 0CBOECHHS JMCIHIIJIMH NPOrpaMMBbl
MarucTpaTypsbl

yl

YMETD HUCIIOJIB30BaTh PE3YJIbTAThI OCBOCHUA JUCHUIIIIMH ITPOrpaMMBbl MaruCTpaTyphbl

OIIK.3

CIOCOOHOCTH IEMOHCTPUPOBATH HABBIKM Pad0Thl B KOJLIEKTHBE, IOPOKIATH HOBbIE
ujaen (KpeaTuBHOCTb)

3]

YMETh OPraHU30BbIBaTh MPOEKTHYIO paboTy, pa3padaThiBaTh U KOHTPOJIUPOBATH PECYPCO-
BPEMEHHBIE IPOEKTHBIE TOKA3ATENN

32

3HATb MNPUHIUIIBI, METOIbl, THCTPYMCHTBIL KOMaHJIOO6p330BaHI/I5{ " TEXHOJIOTNH pa6OTBI B
KOMaHJEC

yl

HUMETH OIIBIT pa6OTI)I B KOJIJIEKTHUBEC

y2

YMCTB INOPOKAATh HOBBIC UJICH, ITPOABJISATH KPCATUBHOCTDH

OIIK .4

CMOCOOHOCTH CAMOCTOSITE/ILHO MPUOOPETATH U MCIOJIL30BATH B MPAKTHYECKOMH
AesiTeJIbHOCTH HOBbIE 3HAHNWSI U YMEHHsl B CBO€il peIMeTHOM 00J1aCTH

yl

YMETH CaMOCTOATCIIBHO HpI/IO6peTaTB " UCIIOJBb30BAaTh B HpaKTH‘IeCKOfI JACATCIbHOCTH HOBBIC




3HaHUS U YMEHUS B CBOEH NMpEeIMETHON 00JIacTH

OIIK.5 TOTOBHOCTH 0(pOPMIISITh, MPEACTABJAThH, T0KJIAAbIBATH U APTYMEHTUPOBAHHO
3alMIIATH Pe3yJbTAThI BHINOJHEHHOH PadoThl
yl | ymeTb 0hopMIIsATE, MPEACTABIATh, JOKIAABIBATh U ApIYMEHTUPOBAHHO 3aIllUIIATh

PE3yJIbTAThI BEIIOJHEHHOW PabOThI

IIpogheccuonanvrvie komnemenyuu (I11K) @I'OC, omuocsawuecs Kk 0CHOBHOM) 8UOY OesIMeENTbHOCIU

IIK.1

TOTOBHOCTH (D)OPMYJIMPOBATH LEJIU U 321a4M HAYYHBIX UCCJIEIOBAHUI B 00J1aCTH
HAHOTEXHOJIOTMH M MUKPOCHUCTEMHON TEXHUKH, 000CHOBAHHO BHIOMPATH TeOpeTUYECKHUE
U IKCIIEPUMEHTAJIbHbIE METOAbI M CPeJACTBA pelieHus1 c(hopMyIMPOBAHHBIX 32124

3]

3HATb OCHOBHBIC 3ala4yM, HAIIPaBJICHUA, TCHACHI U U IICPCIICKTHBbLI Pa3BUTHUA
HaAHOTCXHOJIOT'MH U MHKpOCHCTeMHOfI TCXHHUKHU, a TAKXKC CMCKHBIX oOacreit HAayKHU U
TCXHUKHU

yYMETh MpeaiaraTb HOBbIe 00JIACTH HAYYHBIX UCCIICAOBAHUHN U Pa3pabOTOK, HOBbIE
METO0JIOIMYECKHE MOIXO0/AbI K PEIIEHHIO 3a/1a4 B 001aCTH HAHOTEXHOJIOTUU U
MUKPOCHCTEMHON TEXHUKH

BJIaJCTh HaBbIKAMM aHaJInu3a u I/II[GHTI/I(bI/IKaI_II/II/I HOBBIX Hp06HeM u obacTei HUCCICI0OBAaHUA B
001aCcTH HAHOTEXHOJIOTHH U MHKpOCHCTeMHOﬁ TCXHHUKHU

BJIAJIETh COBPEMEHHOW HAyYHOW TEPMHHOJIOTUENA U OCHOBHBIMU TEOPETUYECKUMU U
SKCIEPUMEHTAIBHBIMU MOX0/IaMH B MEPEIOBBIX HAIIPABICHUSX HAHOTEXHOJIOTUU U
MHKPOCUCTEMHON TEXHUKHU

YMCETH BBIIIOJIHATE TCOPETHICCKOC U SKCIICPUMCHTAJIBHOC UCCIICJOBAHUC B paMKax
IIOCTABJICHHBIX 3aaa4

IIK.2

TOTOBHOCTH Pa3padaTbiBATh METOAUKH MPOBeIeHHUs UCCIeI0BAHUIT U N3MepPeHuil
NapaMeTpoB M XapAKTEPUCTUK U3/1eJIUii HAHOTEXHOJIOTHH U MUKPOCUCTEMHOH TeXHUKH,
AHAJIM3MPOBATH UX Pe3yJbTAThI

31

3HaTb OCHOBHBIC MECTO/bI BI)ICOKO‘-IYBCTBI/ITGJII)HOP'I CBerHOKaHbHOﬁ H36HpaT€HBHOﬁ
AUArHOCTUKU JJIS1 U3YUCHUS HAHOCUCTEM

32

3HATH (PU3MYECKYIO OCHOBY IPOIIECCOB, MPOTEKAIOIINX PH PeaTU3allii HAHOTEXHOJIOTHH,
BO3MOKHOCTH M XapAaKTEPUCTUKHN MATEPUATIOB, UCIIOJIb3YEMbIX B HAHOTEXHOJIOTUSIX

33

3HaTh U3UKO-XHMMHUUECKHE OCHOBHI IIPOIIECCOB, TPOTEKAIONIMX Ha TpaHulax pazjaenax ¢as B
Pa3IMYHBIX HAHO- U MHUKPOCHUCTEMAaxX

34

3HATh OCHOBHBIE METPOJIOTHYECKHE XaPAKTEPHUCTUKN BKHEHIIINX TUIIOB CEHCOPOB H
aKTIOATOPOB

YMETb TOTOBUThH METOJOJIOTHYECKOEe 000CHOBAHNE HAYYHOTO UCCIIEIOBAaHUS M TEXHUYECKON
pa3paboTKu B 00JIaCTH HAHOTEXHOJIOTUHA U MUKPOCUCTEMHON TEXHUKHU

y2

BJIAZICTb HABBIKAMU MCTOHOJIOTHYCCKOI'0 dHAJIM3a HAYUYHOT'O UCCICHOBAHUSA U €TO PE3YJIbTATOB

y3

yMETbh pa3padaTbIiBaTh METOAUKHU MPOBEACHUSI UCCIIEIOBAaHUI U N3MEPEHUI TapaMeTpoOB U
XapaKTEPUCTUK U3JEIUN HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH, aHAIIU3UPOBATH UX
PE3yJIBTaThI

y4

yMETh aHATM3UPOBATH CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPUAJIOB, BO3MOKHBIE CITOCOOBI UX
MOJTy4YCHUS

IIK.3

roTOBHOCTH pa3paﬁaTLIBaTb (l)I/I3I/I‘leCKI/Ie H MAaTEMAaTHYC€CKHUE MOAECIU, IPOBOIUTH
KOMIIBIOTEPHOE MOJI€/JIMPOBAHUE UCCIICAYEMbBIX (]mmqecm/lx IpoueccoB B o0J1acTH
HAHOTEXHOJOI'MN U MI/IKI)OCI/ICTeMHOﬁ TEXHUKH

3]

3HaTh METOJABI CUHTEC3a U UCCIICAOBAHUA MozeseH

32

3HATh MPUMEHACMBIC PCIICHUA IJId IIEpEaavyun I/IH(i)OpMaHI/II/I MCXKAY AaCHHXPOHHBIMH
JOMCHaAMM I_[I/I(I)pOBBIX QJICKTPHUYICCKUX CXCM

33

3HATh (i)I/I3I/I‘—IeCKI/Ie U MaTEMaTUYCCKHUE MOACIIU ITPOLECCOB U fIBJ'IeHHfI, OTHOCAIIIUXCA K
HCCIIETyeMOMY OOBEKTY

34

3HATh OCHOBBI ABTOMAaTHYECKOI'0 MPOEKTUPOBAHUS AIEKTPOHHBIX MPUOOPOB

35

3HaTb OCHOBHBIC MCXAaHU3MBI (bHSI/IquKI/IX ﬂBJ'ICHHﬁ, MPOUCXOAAINNX HA HAHOYPOBHC

36

3HaTh OCHOBHBIE (DM3UKO-XUMHUYECKHE MOJICIIN MTPOIIECCOB, SBJICHUN U OOBEKTOB B 00J1aCTH
HAHOTEXHOJIOTMU U MUKPOCUCTEMHOW TEXHUKH

10




37 | 3HaTh (pu3HUYECKHe MPUHIUIIBI 1 MEXaHU3MBI, JIEXKAII[Fe B OCHOBE MOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP
38 | 3HATH CIIOCOOBI OMMCAHUS OCHOBHBIX YaCTEH COBPEMEHHBIX IIM(PPOBBIX AIEKTPHUECKUX CXEM
C TIOMOIIIBIO CTICIIMAIM3UPOBAHHBIX S3BIKOB OMUCAaHUs Ha ypoBHE RTL
39 | 3HaTh NPUHIUIBI HOCTPOCHUS MOJIeNIeH BepHUPHUKAIMY TUPPOBBIX IMEKTPHUECKUX CXEM
310 | 3HaTh CTPYKTYpY IEKTPOHHBIX U MUKPOIIPOLIECCOPHBIX YCTPOHCTB 00paOOTKHU NEPBUUHON
uHpOopMaIu
311 | 3HaTh OCHOBHBIE METO/bI 00PAOOTKH IIM(PPOBHIX CUTHAJIOB
312 | 3HaTh OCHOBHBIE THIIBI JICKTPOHHBIX YCTPOMCTB 00paOOTKM NEPBUYHON HH(POpMAIUU
313 | 3HaTh OCHOBHBIE APAMETPhI AIEKTPOHHBIX KOMIIOHEHTOB MCIIOJIb3YEMBIX B YCTPOICTBAaX
NEePBUYHON 00pabOTKH MH(OpMAIIH
314 | 3HaTh OCHOBHBIE BUIBI TPEOOPA30BAHMSI AHAIIOTOBBIX CUTHAJIOB B II(POBHIE
315 | 3HaTh PU3NUECKYI0, XUMUKO-(PU3UYECKYIO U TEXHOJOTHUECKYIO CYIIHOCTh POLIECCOB,
IIPOTEKAIOIUX ITPU U3TOTOBJIEHUN MUKPOCUCTEM; IIPOU3BOJACTBEHHYIO TUTUEHY: YUCTOTY
MarepuasioB 1 nomenieHuii; ECT/I u e€ npumenenue
316 | 3HaTh CTPYKTYPY MUKPOIIPOIIECCOPHOIN CUCTEMBI
317 | 3HaTh OCHOBHBIE PA3HOBUAHOCTH APXUTEKTYPbl COBPEMEHHBIX MUKPOIPOLIECCOPOB
318 | 3HaTh OCHOBHBIE BU/IbI IAMSITH MUKPOIIPOLIECCOPHBIX CUCTEM
319 | 3HaTh cucTeMy KOMaHJ| MUKpOIIpoLieccopa
320 | 3HaTh METO/bl U TEXHUUECKUE PEILIeHHs OpraHu3aluu ooMeHa nHdopmaruei B
MHUKPONPOILIECCOPHBIX CUCTEMAX
321 | 3HaTh OCHOBHbIE IPUHIUIIBI BU3yaIH3allMi HHPOPMALIUU
322 | 3HaTh CXEMBI YIPABJICHUS BHIBOAOM HH(OpMAIIH
323 | 3HaTh KIacCU(PHUKALMIO CUCTEM 0TOOpaXkeHHs HH(pOopMaluU
324 | 3HaTh OCHOBHbBIE TAPAMETPHI U TEXHUUECKUE XapPAKTEPUCTUKU CPEICTB OTOOpaKEHUS
nHpopmauu
325 | 3HaTh PU3NYECKUE IPUHIUIIBI PAOOTHI CEHCOPOB MEXAHMUECKUX, TETIJIOBBIX, MATHUTHBIX,
XUMHUYECKHUX M paAHallMOHHBIX BEJINYUH
326 | 3HaTh PU3NYECKUE PUHIUIIBI PA0OTHI aKTIOATOPOB C ANEKTPOCTATUUECKUM U TEPMUUYECKUM
YIIPaBICHUEM
327 | 3HaTh OCHOBHBIE BIMSIONINE (PAKTOPHI CEHCOPOB U MYTH Ocaa0JIeHUs UX ASUCTBUS
328 | 3HaTh Qpu3NYeCKUue 0COOEHHOCTH MOJIYIIPOBOIHUKOBBIX HHTETPAJIbHBIX PE3UCTOPOB ,
cyOMHKpOHHBIX 1 HAaHOMUKPOHHBIX KMOIIT Ha o6bemMHOoM kpemuuu 1 KHU-cTpykTypax ,
BBICOKOYACTOTHBIX TPAH3UCTOPOB Ha reTepOCTPYKTypax
329 | 3HaTh TEXHOJIOTHYECKHE 0COOEHHOCTH U3TOTOBJIEHUS! HHTETPAJIbHBIX MOJIYTIPOBOHUKOBBIX
PEe3UCTOPOB, CYOMUKPOHHBIX 1 HAHOMUKPOHHBIX TPAH3UCTOPOB, UCIOIb3YEMbIX B
coBpemeHHbIX CbUC u YBUC
yl | yMeTh OCYyLIECTBAATh (POPMANHU3ALMIO U ATITOPUTMU3AINIO (YHKIIMOHUPOBAHUS UCCIIETyEMOM
CHUCTEMBI
y2 | yMeTh BBIOMpPATh MPAKTHUECKUE BAPUAHTHl TEXHOJIIOTUH U3TOTOBJIEHUSI 3JIEMEHTHOM 0a3bl
MUKPO3JIEKTPOHUKH ¥ MUKPOCHCTEM JJIsl PELIEHUS] MHKEHEPHBIX 3a/1a4
y3 | BIafeTh METO/IaMU pacueTa napaMeTpoB U OCHOBHBIX XapaKTEPUCTUK MOJEIEH,
HCIOJIb3YEMBbIX B TPEIMETHOM 06JacTn
y4 | yMEeTh IPOBOJIUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE IPOEKTHPOBAHKE
KOMITOHEHTOB MUKPOCHUCTEMHON TEXHUKH, NHTEIJIEKTYAJIbHBIX MUKPOCHCTEM, CEHCOPOB U
aKTI0ATOPOB
y5 | BIajeTh HaBBIKAMU U METOJUKAMHU Pa3pabOTKU (PU3NKO-MaTEeMAaTUYECKUX MOJeei
MIPOIIECCOB, SABJICHUN U 0OBEKTOB B 00JaCTH HAHOTEXHOJIOTMH M MUKPOCHCTEMHOM TEXHUKU
y6 | yMETh MOHUMATH CYTh MOJEIHPYEMBIX F3(H(PEKTOB HA OCHOBE TPadUIECKOTO MPEACTABICHUS
nH(pOpMaINY; TPEACTABIATh PE3YJIbTaThl PEIICHUs 337a4, ONMCAHNE pacuETHO-TpapUUECcCKOro
3aanus B y1oOHOU (dopme
y7 | yMETb OCYIIECTBIATH BEIOOP CTPYKTYPhl MUKPOITPOIIECCOPHON CUCTEMBI B COOTBETCTBHUH C

OCTaBJICHHOU 3agauei
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y8 | BIageTh MpakTUYECKMMHU HaBBIKaMU pabOTHI C MPOrpPaMMHBIMH MTAKETaMHU MaTEeMaTHUYECKOTO
MOZEIIMPOBAHUS

y9 | yMETh UCII0JIB30BATh MUKPOIPOLIECCOPHBIE CUCTEMBI IIPU PELIEHUHN KOHKPETHBIX 3a7a4
AaBTOMATHU3ALMH SKCIIEPUMEHTA U YIIPABICHUS IPOU3BOACTBEHHBIMU IIPOLIECCAMHU

le YMCTb aACKBATHO CTABUTH 3aJa4u UCCICIOBAHUA U ONITUMU3AIUU CIOKHBIX 00BEKTOB Ha
OCHOBC METOJIOB MAaTEMATUYCCKOI'O MOACIIMPOBAHUA

yl1 | yMeTh NpUMEHATH COBPEMEHHBIE METO/IbI paciyeTa U aHaJIM3a HAHO- U MUKPOCHCTEM

y12 | ymers coznaBath RTL onucanue mudpoBoii 3JeKTPUIECKON CXEMBI 10 €€ crielupuKaIum

y13 | ymeTs pazpabaTsiBaTh MOZETh BepUUKAIH HUPPOBON AIEKTPUUECKON CXEMBI TI0 €€
cnenudukanum

y14 | yMeTh NpUMEHATH TUIIOBBIE CTPYKTYPHBIE CXEMBI JJI1 HOBBIX IIPOEKTHBIX PELICHUN

y15 | ymeTs ucnons3zoBath u3BecTHbIe anropuT™bl LOC mi1s pereHnsi KOHKPETHBIX 3a71a4 0
00paboTKe MepBUYHON HH(DOpMAIUn

y16 | yMeTh HCIIOJIb30BaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y MpU PeIICHHH KOHKPETHBIX 33124 1O
00paboTKe epBUYHON HH(DOpMAIUn

y17 | yMeTh OCyIIECTBIIATH OLEHKY BO3MOXXHOCTEH U 00OCHOBAHHBIN BBIOOP THIIA CPE/ICTBA
oToOpakeHHst ”H(POpPMALUK B COOTBETCTBHHU C PEIIaeMbIMU 331a4aMU

y18 | ymeTh BbIOMpATh MPAKTUYECKUE BAPUAHTHI CEHCOPOB U AKTIOATOPOB JJISl PELICHUS
MH)KEHEPHBIX 33134

y19 | yMeTh UCIIOJIL30BATh TPUEMBI OCITA0ICHHMS ISHCTBUS BIUSIONIMX (PAaKTOPOB JJIsI CO3TaAHUS
MHUKPOCHCTEM C HEOOXOAMMBIMU METPOJIOTUYECKUMU XapaKTEPUCTUKAMHU

y20 YMETb MPOCKTUPOBATH CCHCOPbI MCXAHUYCCKHX, TCIIJIOBBIX U MAIrHUTHBIX BCJIMYHUH C YYCTOM
0COOEHHOCTEN HU3MCPACMBIX BCIIMYNH

y21 YMETH ITPOBOAUTDH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOT'MYICCKOC ITPOCKTUPOBAHNC
HMHTCJUICKTYAJIbHBIX CCHCOPOB

y22 | yMeTh IPUMEHATHh MAaTEMaTHUECKOE MOJICIIMPOBAHKE JIsI aHAJTIN3a JIEMEHTHON 0a3bl
cyomukpoHHbix 1 HaHOMUKPOHHBIX CBUC n YBUC

y23 | yMeTh BBIYUCIATH OCHOBHBIE TapaMeTPbl COBPEMEHHBIX MOIYIPOBOAHUKOBBIX HHTEIPAJIbHBIX
PE3UCTOPOB U TPAH3UCTOPOB

I1K.4

TOTOBHOCTDH BBIINOJHATH HAYYHO-TEXHUICCKHE 0TYECTHI, TOKJIA/bI, r[yﬁ.nmcamm mo
pe3yJbTaTaM BBINNOJHCHHBIX uccjaeaoBaHui

yl | IMeTh OMBIT MOATOTOBKH HAYYHO-TEXHUYECKUX OTUETOB, TOKJIA0B U MyOIUKAILIUi IO TEME
HCCIIeJOBAaHUN

y2 | yM€Th OLIEHUBATh HAYYHYIO 3HAYMMOCTh U NIEPCHEKTUBBI TPUKIAAHOTO UCIIOIb30BaHUS
pe3yIbTAaTOB MCCIIEIOBAHUM B 00JaCTH HAHOTEXHOJIOTHH U MUKPOCHUCTEMHON TEXHUKH

y3 | UIMETh OIBIT PaOOTHI C MEPUOANMUECKON HAYUHOM JTUTEpaTypoid, AUCKYCCUN Ha 3aJaHHYIO
TEMY U BBICTYIUICHHH Ha HayYHBIX CEMHHApax

y4 | yMeTh enaTh JOKJIaAbl Ha 33JJaHHYI0 HAYYHYIO TEMY

IIK.5

TOTOBHOCTH 0)OPMJISITH 3asIBKH HA 3aIIMTY 00bEKTOB HHTEJJICKTYAJIbHOM
COOCTBEHHOCTH

31 | 3HaTh 00 OCHOBHBIX TPEOOBAHUX, MPEABABIEMbIX K 3asBKaM Ha 3alIUTY 00bEKTOB
UHTEJUIEKTYaJIbHOM COOCTBEHHOCTH

32 | IMETh NpEACTABJICHUEC O NATCHTHBIX U JINTCPATYPHBIX UICTOYHUKAX 10 paSPaGaTLIBaCMOﬁ
TEMEC

y1 HMETh OIBIT MTaTEHTHBIX UCCIIEAOBAHUI 10 pa3p3.63.TLIBaCMOI7I TEMATUKE

IIpogheccuonanvnvie komnemenyuu (I1K), ycmanoenennvie 0opazosamenvHoll opeanuzayueil
OONOIHUMENbHO K KOMHEMEHYUAM OCHOBHO20 8U0A 0esimenlbHOCU

OK.5.B | cnocoOHOCTH K a0CTPAKTHOMY MBIILIEHHI0, AHAJIN3Y H CHHTE3Y

31 | 3HaTh COBPEMEHHYIO HAYYHYIO KapTHHY MUpa

32 | 3HaThb OCHOBHEIC METOAOJOTHYCCKHUEC KOHICIIINHN COBpCMCHHOﬁ HAayKHN

33 | 3HaTh OCHOBHBIC MCTOABI HAYYHOT'O ITO3HAHUWA

OIIK.6.B | ' 0TOBHOCTHL K HHHOBAIIMOHHOM JeATEJIHLHOCTH

31 | 3HaTh MHTErpaJIbHbIE SKOHOMHUYECKHE MoKa3aTenH () (HEKTUBHOCTH MPOEKTOB
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3HATh MNOHATUC U BUJIbI pPUCKOB

3HAaTb OCHOBHBIC MCTOABI YIIPABJICHUS IMTPOCKTAMU

yYMETh MPUHUMATH YPPEKTUBHBIEC YIIPABICHYECKHUE PEIICHUS B YCIOBUAX HEONPEACICHHOCTH,
AKCTPEMAJIbHBIX CUTYAIlUi, OCTPON KOHKYPEHTHOU OOphOBI, TeUIuTa peCypCoB,
HETUIATe)KECTIOCOOHOCTH MPETPUITHI

y2 | ymeTh u1eHTu(UIUPOBATh PUCKH, pa3pabaThIBaTh MPOrpaMMy yNpaBIeHHs pUCKaMU

y3 | BmageTh HaBBIKAMU MyOIMYHBIX JACJIOBBIX M HAYYHBIX KOMMYHHKAITUI

y4 | yMETh OCYIIECTBISATH MHHOBAIMOHHOE MPOEKTUPOBAHUE, OLIEHUBATH dPPEKTUBHOCTD
HHHOBAIUI

y5 | ymeTh npoBoIuTh aHan3 3 (HEKTUBHOCTH peaan3alui NPoeKTa

y6 | yMeTh pa3pabaTbiBaTh CUCTEMY YIIPABICHUS IPOEKTOM, (OPMUPOBATH OIOIKET MPOCKTA,
OCYIIECTBJISITh OPTraHU3aI[MOHHOE TPOCKTUPOBAHUE

IIK.19.B | cioco0HOCTH pa3padaTbIBaTh TEXHUYECKHE 32JaHUS HA IPOEKTHPOBAHME

TEXHOJOTHYEeCKHX MPOLEeCcCOB MPOU3BOACTBA MATEPHUAJIOB M U3/IeJIHIl 3JIEKTPOHHOM
TeXHUKH

31 | 3HaTh METOABI pacueTa, MPOCKTUPOBAHUS, KOHCTPYUPOBAHUS U MOJICPHU3AINH JICKTPOHHOMN
KOMITOHEHTHO# 0a3bl C HCIIOJIb30BAHUEM CUCTEM aBTOMATHU3UPOBAHHOTO IPOEKTUPOBAHUS U
KOMITHIOTEPHBIX CPEJICTB

yl | BmageTp MeTo/1laMu MaTeMaTUYECKOTO MOJIEIIMPOBAHUS PUOOPOB U TEXHOIOTHUECKUX
MIPOIIECCOB C LEBI0 ONTUMU3AIMY UX MTAPAMETPOB

y2 | BIaAeTh METO/IaMU IPOEKTUPOBAHUS INEKTPOHHON KOMIOHEHTHOM 0a3bl M TEXHOJIOTHYECKHUX
MIPOIIECCOB JIEKTPOHUKU U HAHOAJICKTPOHUKHU

y3 | BIazeTh cOBpeMeHHbIMU porpaMMHubiME cpeactBamu (CAD) monenupoBanus,
ONTUMAIBHOTO MPOEKTUPOBAHUS U KOHCTPYUPOBAHUSI IIPUOOPOB, CXEM M YCTPOUCTB
ANEKTPOHUKU ¥ HAHOAJIEKTPOHUKH PA3TUYHOTO (DYHKIIMOHATIHHOTO Ha3HAYCHUS

y4 | ymetsb pa3zpabarbiBaTh PU3NYECKUE U MaTEMAaTHUECKUE MOJIETH MPUOOPOB U YCTPOUCTB

QJICKTPOHUKH U HAHOJJICKTPOHUKH, paBpa6aTbIBaTb TCXHOJIOTUYCCKUEC MApUIPYThI UX
MU3TOTOBJICHUA

Oransl GOPMHUPOBAHUS KOMIIETCHIIMN BBITYCKHHMKA TPUBEACHBI B Tabnume 2.5.2.
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Jranbl (GOPMUPOBAHUSA KOMIIETEHIIUI BHINTYCKHUKA

Tab6muma 2.5.2

OK.1

IIpaKTHKa 10 ITOJIyYC€HHUIO

IIpousBoncTBeHHAs
MpaKTHKa: Hay9HO-

[PAKTHKA: HAy4HO-

(TIpeAMIUIOMHAs ) TIPAKTHKA:

Hay4YHO-HCCJIEA0BATEIIbCKasA

Ko
A Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIIETCHIIUN
MHocTpaHHbIH S3bIK;
Yuebaas npaktaka; MHocTpaHHBIH A3bIK; IIpousBoxacTBeHHAs
HpOHBBOHCTBSHHaH

OK.3

IIPpaKTHKa I10 ITOJIyUYE€HHUIO

TIEPBUYHBIX

IIpousBoncTBeHHas
IIpaKTHKa: HAy4YHO-
HCCIICI0BaTEIbCKasA pa60Ta

MPAKTUKA: HAy4YHO-
HcclenoBareNbeKas padora;

TEPBAUTHBIX HccrenoBaTelnbekas pabora
HcceioBartelbekas paboTa pabota
1pohecCHOHATBHBIX
YMEHHH 1 HaBBIKOB
OK.Z YHpaBHeHl/le WHHOBAlUSIMH
VueGHas mpaKkTHKa:
npOI/BBOHCTBeHHaH HpOl/BBOL[CTBCHHaS{

(TIpeIMIIIOMHAs ) TIPAKTHKA:

Hay4HO-HUCCJIEI0BATEIIbCKasA

OK4

npoecCHOHATBHBIX VrpaBneHHe HHHOBALMSIMH pabota
YMEHHI 1 HaBBIKOB
HcTopus U METOI0JIOTHS
HAyKH M TEXHUKH B 00nacTn TIpou3BoACTBEHHAS

Dunocodust

IIpousBoncTBeHHas
IIpaKTHKa: HAy4YHO-
HCCIICI0BaTCIbCKasA pa60Ta

HAHOTECXHOJIOTUH,
IpoussoncTeenHas

(NIpeIMIIOMHAs ) TIPAKTHKA:

Hay4HO-HUCCJICI0BATEIbCKasA

MPaKTHKA: HAy4HO- pabota
nccieoBaTenbCKas pabora
AKTyanbHble IpoOIeMbI Hcropus u MeTo1010rust
. HayK{ ¥ TEXHUKH B 00JaCcTH
COBpPEMEHHOM
IpoussoacTeenHas HAaHOTEXHOJIOTHH; MboH3BOICTRCHHAS
HAHOTEXHOJIOTHH; YuebHast MPaKTUKA: HAy4YHO- IpoussoacTeeHHas p A

(IpenMIIIOMHAs ) TIPAKTHKA:

OIIK.4

AKTyanbpHbIe IPOOIEMbI

TIpAaKTHKA: HAYIHO-

TIpaKTHKA: HAYIHO-

IIK.1 NPaKTHKA: TIPAKTHKA TI nccieoBaTeNbCKas paboTa; MPaKTHKA: HAYYHO-
o * pa a: Tipa afo P ’ P Y HAYYHO-HCCIIEI0BATEIbCKAs
CeMuHapBI 110 HCcciIeioBaTeNbeKast pabora;
HOJTy4CHUIO HEPBUYHBIX pabora
CIELUATBHOCTH CeMHUHapBI 110
npoheCCHOHANBHBIX ClIELHATbHOCTH;
YMEHHI 1 HABBIKOB anaBneHue HWHHOBAILIUSIMHA
AkTyasbHbIE IPOOIEMBI
COBpPEMEHHOU
. Ipoussoacreennas
HaHOTEXHOTIOrHH; Y ueGHas TTpon3BoACTBEHHAsI TIpon3BoCTBEHHAs! P
OIIK.2 MPAKTHKA: HAYIHO: MPAKTHKA: HAYIHO: (PEUHILIOMHAA) IPAKTHKa:
. HPAKTUKA: IPAKTHKA 110 : - : -
P P P Y P Y HaYYHO-HCCIIEI0BATEIbCKAs
nccieoBaTeNbCKas paboTa | MccienoBaTenbekas padbota
TOJTy4CHHUIO HEPBUYHBIX pabota
npodecCHOHATBHBIX
YMCHHI{ ¥ HaBBIKOB
VueOHast mpakTHKa:
TIpou3BoACTBEHHAs ITpou3BoaCTBEHHAs
HPAKTHKA IO TOIYICHHIO Ipou3BoACTBEHHAS P P A
) MPaKTHKA: HAY4HO- (TIpeIUIIIOMHAsT) IPAKTHKA:
OIIK.3 MEePBUYHBIX NPaKTHKA: HAy4qHO- )
HccrIeoBaTenbCKas paboTa; | HaydHO-HCCIeJ0BaTeIbCKas
nccieoBaTebeKas paboTa
TIpoheCCHOHATBHBIX VnpaprieHne HHHOBAIAMH pabota
yMEHHIT ¥ HABBIKOB
Ipou3BoACTBEHHAS Ipou3BoACTBEHHAS Ipou3BOACTBEHHAS

(TIpeIIMTIIIOMHAs ) TIPAKTHKA:
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COBPEMEHHOH

HaAHOTEXHOJIOTHUH, Vuebuas

Hcclie10BaTC/IbCKas pa60‘ra

HCCIe10BaTC/IbCKast pa6o‘ra

Hay4HO-HCCIIC0BATEIbCKAsI
pabora

poheCCUOHATBHBIX
YMEHHH 1 HaBBIKOB
AKTyalbHbI€ IIPOOIEMbI

COBPEMEHHOH

TIpaKTHKa: [IPaKTHKa 110

TIOJIy4Y€HHIO IEPBUYTHBIX

OIIK.5

MPAKTHKA: IPAKTHKA IO
TIOJTYYCHUIO IIEPBUYHBIX
1pohecCHOHATBHBIX

YMEHHH 1 HaBBIKOB

AKTyanbHbIe IPOOIEMBI

COBPEMEHHO#

HaAHOTEXHOJIOTHUH, VuebHas

IIpousBoncTBeHHAs
[PAKTUKA: HAy4IHO-
HccleoBaTeNbeKas pabora

IIpousBoxacTBeHHAs
MPAKTUKA: HAY4IHO-
HCClIeioBaTeNbCKas paboTa

IIpousBoxacTBeHHAs

(NIpeIMIIOMHAs ) TIPAKTHKA:
Hay4YHO-HCCJIEA0BATEIIbCKasA
pabora

IIK.1

HAHOTEXHOJIOTHH;
KommnbroTepHble
TEXHOJIOTHH B Hay4YHBIX

UCCIIEI0BaHUSX; YueOHas

TIpaKTHKa: [IPaKTHKa 110

KommbloTepHble TeXHOJIOTHI
B HayYHBIX HCCIIEIOBAaHUSX;
IIpousBoncTBeHHas
MPAKTUKA: HAy4HO-
HCcClIeI0BaTeNIbCKas padoTa;
CemuHapsI 110

B

HCClIe0BaTe/IbCKast pa60Ta;

KOMHb]OTeprIe TEXHOJIOTUH

Hay4YHBIX UCCIIENOBAHUAX;
IpoussoncTeenHas
TPaKTHKA: HAYy4YHO-

IIpousBoxacTBeHHAs

(IpeIMIUIOMHAs ) TTPaKTHKA:
Hay4YHO-HCCIIEJ0BAaTENbCKAs

adoTa
CeMuHaphI 110 p
CNIeLHATBHOCTH CNeLHATBHOCTH
OJTYYEHHUIO TIEPBUYHBIX
npohecCHOHATBHBIX
YMEHHH 1 HaBBIKOB
MeToibl HCCIIe0BAHUS
MHKPO3JIEKTPOHHBIX H
HAHOIEKTPOHHBIX
CTpyKTYp; Mukpo- 1 Merozst nccnenosars VIcTopHs 1 METOZIONOTHS
MHKPODJIEKTPOHHBIX 1
HAHOCHCTEMBI B TEXHUKE U HAyKH M TEXHUKH B 001acTn
HAHODJIEKTPOHHBIX
Texnonorun; CrienuaTbHbIe CTpyKTYP: HAHOTEXHOJIOTHH; Tpou3sBoacCTBEHHAS
§ Ipoussoacreennas
HK.Z TJIaBbl HAHO3JICKTPOHHUKH; HPOPBBOZICTBCHHM

VyebHas nIpaKTHKa:

MPAKTUKA T10 MOJIyYEHUIO

HCCJIeI0BATEIbCKasT pa60Ta;

TIpaKTHKA: HAYy9IHO-

uccienoBaTeibCKas pa60Ta;

MPAKTUKA: HAy4YHO-

(IpenMIIIOMHAs ) TIPAKTHKA:
Hay4HO-HUCCJIEI0BATEIbCKas

pabora
CrienanbHbIe IIaBbl
CrieruanbHbIe TIIaBbI
u3nKK MEKpOCHCTEM
NEPBUYHBIX HaHOJJICKTPOHUKH
npoheCCHOHANBHBIX
YMEHHIT ¥ HABBIKOB;
Duocodus
Kommbroreprsie TexHouoruu | KommbioTepHbie TeXHOJIOTHI
KommbroTepHble
B HAaY4HBIX HCCIICIOBAHMUSX; | B HAYYHBIX HCCIICIOBAHUSX;
TEXHOJIOTHH B HAYYHBIX Mertoas! uccnenoBanusi | KommbioTepHbie TEXHOJIOTHI
HccmeoBanmaX; MeTobt MHKPOAJIEKTPOHHBIX 1 B IPOCKTHPOBAHUH; Ipou3sBoacCTBEHHAs!
HaHODJICKTPOHHBIX Marepuansl 1 nporieccsl | (IPeAANILIOMHAT) TIPAKTHKA:
IIK.3 HCCIIeIOBAHMS . . N }
CTPYKTYP; MHUKPOCHCTEMHON TeXHHKH; | Hay4HO-HCCIeJ0BATEIbCKAs
MHKPO3JICKTPOHHBIX H MHuKpOIpoLecCcoOpHbIe

HaHO3JICKTPOHHBIX

CTpYKTYyp; MeTonsl

cpezcTBa 06paboTKN
TIepBUYHON HHDOpMALHH;

HpOI/BBOZ[CTBeHHa)I

MuxponpoleccopHble
cpeacTBa 06paboTKH
NepBUYHON HHMOPMAIH;

IIpousBoacTeenHas

pabota

15




MaTeMaTHYECKOro
MOJCIUPOBAHUS, Ml/leO- u
HAHOCHCTEMBI B TCXHUKE U
TEXHOJIOTHH, CHCHI/I&J’ILHLIC
TJIaBbl HAHODJIEKTPOHUKH]
CrenyaibHbIe T1aBbl
usuku
T0JIyIPOBOJHHKOBBIX
npubopoB; YueOHas
TIpaKTHKa: [IPaKTHKa 110
TIOJIy4Y€HHUIO IEPBUYTHBIX
poheCCUOHATBHBIX

yMeHHﬁ 1 HaBBIKOB

HPaKTHKA: HAy4HO-
HUCCIICO0BaTCIbCKasA pa60Ta;
CHCHI/IELTII)HLIC TJ1aBbI
HAHOAJICKTPOHHUKH;
TexHUYeCKHe CpeICTBA
orobpaxkeHust HHGOpMaLUK

MPaKTHKA: HAyYHO-
HCClIeioBaTeNbeKas paboTa;
Cucremsl cbopa, 06paboTKH
U OTOOpaXKEHUs.
undopmanun; CrenuanbHbie
rIaBbl GU3HKH
MuKpocucteM; TexHnueckue
CPEACTBA OTOOPaXKEHHs
uHdopmanuu

1K .4

AKTyasbHbIE IPOOIEMbI
COBpPEMEHHOU
HAHOTEXHOJIOTHUH, VueOHas

TIpaKTHKa: [IPaKTHKa 110

IIpousBoncTBeHHas
IIpaKTHKa: HAy4YHO-
HCCIICI0BaTEIbCKasA pa60Ta;

IpoussoncTeenHas
IIpaKTHUKa: HAy4YHO-
HCCIICI0BaTEIIbCKas pa60Ta;

HpOl/BBOLlCTBCHHaS{
(TIpeIMIIIOMHAs ) TIPAKTHKA:
Hay4YHO-HCCJIEA0BATEIIbCKasA

IK.5

MIPaKTHKA: IPAKTHUKA 110
TIOJTYYE€HHUIO TIEPBUIHBIX
npoecCHOHATBHBIX

yMeHHﬁ 1 HaBBIKOB

MPAKTUKA: HAy4YHO-
nccieoBaTeNbeKas paboTa

CeMuHapBI 110 CeMuHapHI 110
HOJTy4CHHUIO HEPBUYHBIX pabota
CHICLUAbHOCTH CICLUAIbHOCTH
npohecCHOHATBHBIX
YMEHHH 1 HaBBIKOB
AKTyasbHbIE IPOOIEMBI
COBPEMEHHO#
. IIpousBoncrBeHHas
HAHOTEXHOJIOTHH; VueGHas TIpou3BoACTBEHHAs TIpou3BOACTBEHHAS p
(IpeIMIUIOMHas ) TTPaKTHKA:

MPAKTUKA: HAy4YHO-
nccieoBaTenbeKkas pabora

Hay4HO-HUCCJIEI0BATEIbCKasA
pabota

OK.5.B

dunocodus

OIIK.6.B

anaBneHue WHHOBAUsAMHU

I1K.19.B

npOeKTHpOBaHl/IC "
TEXHOJIOTUSI YJIEKTPOHHOM

KOMITIOHEHTHOM 0a3bl
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3. Conep:xanue 00pa3oBaTeIbHOM MPOrpaMMBbI
3.1 CtpykTypa 006pa3oBaTe/ibHOI NMPOrpaMMbl
CtpykTypa 00pa3oBaTelIbHOM MPOrpaMMBbI NpuBeneHa B Tabnuie 3.1.1, BKItoyaeT o00s3aTeIbHYIO

qacTh (6a30BYI0) M 4acTh, POPMUPYEMYIO YUACTHUKAMU 00pa30BaTeIbHBIX OTHOIIECHUH (BapUaTHBHYIO).

Tab6muma 3.1.1

CrpykTypa 00pa3oBaTeinbHON MPOrpaMMbl OOBem mporpammel, 3.€.

baok 1 | IucuumianHbl (MOIYJIH) 60

bazoBas yactp 29

BapuaruBHas yactb 31
baok 2  |IIpakTukn 51

bazoBas yacTh 0

BapuaTtuBHas yacts ol
baok 3 |TocynapcTBeHHast HTOroBasi aTTeCTAIUS 9

bazoBas gacth 9
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 120

3.2 XapakTepucTHKA COEP:KAHUS TUCIHIIIHH

Conepxanue JTUCHMIUIMH  (MOJyJed), TMpPakTHK, NPEAYCMOTPEHHBIX YUEOHBIM  IUIAHOM,
ompezaensercs  TpeOOBaHUSAMH K  pe3yJbTaTaM  OCBOEHHUSI ~ 00pa30BaTEIIbHOM  IPOrpaMMBI
(xomnereHnusAMHU). COOTBETCTBHE MEXAY XapaKTEepUCTHKAMHU OSTarloB OCBOEHHS KOMIIETCHIIMH
(3HAHUSIMU, YMEHHUSIMHU M OIbBITOM JEATEIbHOCTU BBIYCKHHUKA) M 3JIEMEHTaMH 00pa30oBaTelIbHON
nporpaMmbl (y4eOHBIMH JUCIMIUTHHAME (MOIYJISIMH) M TIPAKTUKAMH ) IpUBeeHO B [IpuiioxeHu .

3.3 IIpumensiembie 00pa3oBaTe/JbHbIC TEXHOJIOTHH

Hnst popMupoBaHusi MpeTyCMOTPEHHBIX OCHOBHOM 00pa30BaTebHON MPOrpaMMON KOMIIETEHITNH,
peanu3yoTcs JEKIMOHHbIE, TPAKTUYECKHE 3aHATHs U J1a0opaTopHbIe paboTHI .

[Ipu opranuzanuum o0Opa30BaTENBbHOrO MpoIllecca MPUMEHSIOTCS aKTUBHbIE, B TOM YMHCIIE,
MHTEpPaKTUBHBIE (POPMBI IPOBEJICHUS 3aHATHI.

VY4eOHbIM IJJaHOM MPETYyCMOTpPEHA CaMOCTOATEIbHAas paboTa CTYIEHTOB, KOTOopas olecreueHa
HEOOXOJMMBIMU METOAWYECKMMH Marepuajamu, pasMmenieHHbiMH B OBC u  uHpOpManuoHHO-
o0Opa3oBaTenbHOM cpejie By3a.

3.4 Opranuszanusi NPaKTUK
Jns  [AOCTHMXKEHHS ITUIAHUPYEMBIX Ppe3yJNbTaTOB OCBOCHHsI 00pa3oBaTeNbHON  MPOrpaMMBbI
MIPEyCMaTPUBAIOTCS CIIETYIONNE TPAKTHKH:
- YueOHas MpakTUKa: MPAKTHKA MO MOJTYYCHHUIO MEPBUYHBIX MPO(EeCcCHOHANBHBIX YMEHUN U
HABBIKOB,
- Tlpou3BojacTBeHHAs MPAaKTHKA: HAYYHO-UCCIE0BaTeNbCKast paboTa,
- IIpousBoacTBeHHas (IpeAIUIIIIOMHAs) TIPAKTHUKA: HAYYHO-UCCIIEI0BATEIbCKast padoTa.

YyeOHasi NpaKTHKA: MPAKTHKA M0 MOJYYEeHUI0 NEPBUYHBIX NMPO(PeCCHOHATBHBIX YMEHU U
HABBIKOB [IPOBOJIUTCS B
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1. AkumnonepHoM o6mmecTBe «HoBocuOMpCKUii 3aBOJT MOTYIPOBOAHUKOBBIX TpruoopoB ¢ OKb»
(AO «H3IIIT ¢ OKby);

2. AxkumonepHoM oOmiectBe «HayuHo-pousBonacTBeHHOe mpeanpustue «Boctok» (AO «HIIIT
«BocTok»);

3. ®enepanbHOM TOCYJapCTBEHHOM OIO/KETHOM YUPEKICHUH HayKH MTHCTUTYT HEOpraHM4ecKou
xumun uM. A.B. Hukomaea Cubupckoro otnenenust Poccutickoit akagemuu Hayk (MHX CO PAH).

Crioco6 mpoBeieHus MPaKTUK — CTAllMOHAPHAS.

IIpousBoacTBeHHAs IPAKTHKA: HAYYHO-UCCJIeI0BaTeIbCKAas padoTa MpoBOJAUTCS B

1. AxumonepHom obmiectBe «HoBocuOUpCKHii 3aBo] MOTYNIPOBOAHUKOBEIX MprubopoB ¢ OKby»
(AO «H3IIII ¢ OKby);

2. AxmmonepHom oobmectBe «Hayuno-nmpousBojactBeHHoe npennpusatue «Boctok» (AO «HIIIT
«Bocrox»);

3. denepanbHOM rocyJapCTBEHHOM OIOKETHOM YUPEKACHUHM Hayku MHCTUTYT HeopraHuueckoit
xumun uM. A.B. HukomaeBa Cubupckoro otnenenust Poccuiickoit akagemun Hayk (MHX CO PAH).

Cnioco0 npoBeieHHsI MPAKTUK — CTallHOHApHASI.

IIpousBoacTrBeHHass (NpeIUIVIOMHAS])) MPAKTHKA: HAY4YHO-HCCJIeA0BaTe/lbCKass padora
MIPOBOJIUTCSA B

1. AxumonepHom obuecTBe «HoBocuOupckuii 3aBo 1 MOMyNpoBOJHUKOBBIX TprbopoB ¢ OKb»
(AO «H3IIII ¢ OKby);

2. AxuuonepHoM obmectBe «HayuHo-mpousBoncTBeHHOe npeanpusarue «Boctok» (AO «HIIIT
«Bocroxy);

3. denepanbHOM roCyJapCTBEHHOM OIOKETHOM YUPEKIACHUH HayKd MIHCTUTYT HeopraHH4ecKon
xumun uM. A.B. HukxomaeBa Cubupckoro otnenenust Poccuiickoit akagemun Hayk (MHX CO PAH).

Cnioco0 mpoBeieHHsI MPAKTUK — CTallHOHApHAS.

Bei0op MecT mpoxoxaeHHs MpakTHK A JIML C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3]I0OPOBbS
MIPOU3BOJIUTCS C YUETOM COCTOSIHUS 3/10pPOBbsI 00Y4aIOIUXCSl M TPEOOBAaHUM MO JOCTYIHOCTH.

4. YcaoBus peanuzanum o6pa3oBaTesibHOI NIPOrpaMMbl NOATOTOBKH

4.1. OO0mecncreMHble TPeOOBAHMS K peaaTu3alMi NPOorpaMMbl

Peanuzamus 00pa3oBaTeIbHONM MPOTPAMMBI TTOJTHOCTBIO 00€cTeueHa MaTepuaaIbHO-TEXHHYECKOM
0a30l, COOTBETCTBYIOIEH  JIEHCTBYIOIIMM  MPOTHBOMOXAPHBIM IpaBWJaM W  HOpMam U
o0ecrnieunBaroIIell MPOBEACHUE BCEX BHJIOB JWCHUIUIMHAPDHOW M MEXIUCUMILIMHAPHON IMOATOTOBKH,
IPAKTUYECKOH W Hay4yHO-UCCIIEA0BATEIbCKOW paboT o00yyaromuxcs, MpeayCMOTPEHHBIX Y4eOHBIM
IUTAHOM.

Kaxnplii oOyuaromuiicss B TeYeHHE BCEro Mepuoaa oOydyeHHs OOecrneueH WHIMBHYaIbHBIM
HEOTpaHUUYEHHBIM JOCTYIIOM K HECKOJBKHM 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM (3JIEKTPOHHBIM
O6ubnuorekaM) M K 3JIEKTPOHHOW HH(pOpMaMOHHO-00pa3zoBatenbHol cpeae HITY. Onexkrponno-
OonbnuoTeuHas cucteMa (dJIEKTpOHHAs OMOIMOTEKA) U AJIEKTPOHHAS MH(HOPMAITMOHHO-00pa3oBaTeIbHAS
cpeaa obecreunBalOT BO3MOXKHOCTh JOCTyIa OOydaromerocst u3 o000 TOYKH, B KOTOPOW MMeeTcs
JOCTYT K UH(POPMaIIMOHHO-TEIeKOMMYHUKalMOHHON ceTu "MHTepHeT" (nanee - cets "MHTEepHeT"), Kak
Ha TEPPUTOPUM OpraHU3allnuy, TaK U BHE €€.

DeKTpOHHAs uH(pOpMaIMOHHO-00pa30oBaTeIbHAS cpena OpraHH3aluH (http://
www.nstu.ru/sveden/eos) obecrieunBaer:

- JIOCTyn K Yy4YeOHbIM IUIaHaM, paboyuM mporpaMMaM AUCHMIUIUH (MOAYJeH), NpakTHK, K
U3AHUAM DJICKTPOHHBIX OMONMOTEYHBIX CUCTEM M JJIEKTPOHHBIM 00pa30BaTENbHBIM pecypcam,
YKa3aHHBIM B pabOYHUX MPOrpaMMax;

- ¢ukcanuio xona o0Opa30BaTENBHOrO IMPOLECCa, PE3YIbTaTOB MPOMEKYTOYHOM aTTECTallUd U
PE3yJIBTaTOB OCBOCHMSI POrpaMMbl MarUCTPaTypBI;

18



- TpOBeIEHHE BCEX BHJOB 3aHATHUN, MPOLEIAYP OLEHKH pe3yabTaTOB OOYYEHHs, peanu3anus
KOTOpPBIX  MPEJyCMOTpEHa C  NPUMEHEHHEM  DJEKTPOHHOTO  OOy4YeHHs,  JUCTaHIIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTUN;

- (dopmupoBaHHE 3JEKTPOHHOrO MOPT(OIHO 0oOyyarolerocs, B TOM YHCIE COXpaHEHHE padoT
oOydJaromerocsi, peneH3suii H OHEHOK Ha JTH paboTBl CO CTOPOHBI JIOOBIX YYaCTHUKOB
00pa30BaTeNnpHOrO MpoIecca;

- B3aUMOJEICTBHE MEXY yYaCTHUKaMHU 00pa30BaTEeLHOTO MPOIECcca, B TOM YHCIIe CHHXPOHHOE
1 (WIM) aCHHXPOHHOE B3aMMOJICUCTBHS TTocpecTBOM ceTH "MHTepHeT".

OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTEIBHON Cpellbl 00eCIeYnBaeTCs
COOTBETCTBYIOIIUMU CpeacTBaMu MH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHii u
KBaUpUKaMe paOOTHUKOB, €€ HCIOJNB3YIOIMUX H  [oaJepkuBaonmx. @OYHKIMOHUPOBAHHE
ANEKTPOHHOW  MHGOPMAIIMOHHO-00PAa30BaTEIbHOM  Cpellbl  COOTBETCTBYET  3aKOHOJATEJIbCTBY
Poccutickoit denepanumu.

Kpanmudukammss  pyKkoBOOAIMX U  HAYYHO-TIEAarOTHYECKMX  pPAOOTHUKOB  OpraHHU3aluu
COOTBETCTBYET KBaJTU(UKAITHOHHBIM XapaKTepUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBIM(UKAIIMOHHOM CIIPABOYHHUKE JIOJDKHOCTEH PYKOBOJUTENEH, CIICIIMATUCTOB U CIYXKaIIUX, pa3zaelne
"KBanu(ukanMoHHbIE XapaKTEPUCTHKH JOJDKHOCTEH pYKOBOIMTENEH H CHEIHaIMCTOB BBICIIETO
npoecCHOHABHOTO ¥ JOMOJHUTENBHOTO MPO(ecCHOHATBbHOr0 00pa3oBaHUA", YTBEPKIECHHOM
npuKazoM MUHHCTEpPCTBa 3ApaBOOXPAHEHUS U COlMalbHOrO pa3BuThs Poccuiickoit @enepanun ot 11
suBaps 2011 r. Ne 11 (3apeructpupoBan MunucrepctBom roctuniuu Poccuiickoit @eneparuu 23 mapta
2011 r., perucrpamonnslii Ne 20237).

Jlonst MTAaTHBIX HAy4YHO-TIEJArOrMYECKUX pPaOOTHUKOB (B MPHUBEACHHBIX K I[EJIOYHUCICHHBIM
3HAYEHUSIM CTAaBOK) cocTaBisieT He MeHee 60 mporeHToB oOT o0O0Imero KOJMYecTBa HAYIHO-
MeJarornyeckux paboTHUKOB OPraHU3alINY.

4.2. Kanposbie yci10Busi peajin3anuu nporpaMmbl

Peanmm3anuss mporpaMMbl  MarucTpaTypsl  OOECIIEYMBAETCS PYKOBOASIIUMH W HAy4HO-
MearorMuyecKUMM pabOTHUKAMHM OpPraHM3alUHU, a TaKXe JMIaMH, MPUBIEKAEMBIMH K peaau3aluu
MPOTPaMMbI MarCTPATYPhI HA YCIOBHUSAX T'PaKIaHCKO-TIPaBOBOTO JIOTOBOPA.

Jlonst Hay4HO-TIeJarorn4eckux pabOTHUKOB (B MPUBEICHHBIX K IIEJIOYHCICHHBIM 3HAYCHHSIM
CTaBOK), WMEIOIIMX O00pa3oBaHWE, COOTBETCTBYIOIIEE MNPOMUII0 TPENnoJaBacMoOil JAUCIUTUTMHBI
(Monynsi), B OOIIEM 4YHCIE HAyYHO-TIEJAarorMyeckux paOOTHUKOB, pEATU3YIOUUX I[POrpamMmy
MarucTpaTypbl, cocTaBisieT He MeHee 70 MPOIeHTOB.

Jlonst Hay4YHO-TIeJaroru4eckux paOOTHUKOB (B TNPUBEAECHHBIX IEJIOYUCIECHHBIM 3HAUYEHHUSIM
CTaBOK), UMEIOIINX YYEHYIO CTENEHb (B TOM YHCJIE YYEHYIO CTEIEeHb, MPUCBOCHHYIO 3a PyOEeKOM U
npusHaBaemyro B Poccuiickoil @enepanun) u (MaM) ydeHoe 3BaHHE (B TOM YHCIE YYEHOE 3BaHHE,
MOJIyueHHOE 3a pyOekoM u mpusHaBaemoe B Poccuiickoit ®denepanuun), B oOlleM 4uciae Hay4dHO-
MeIarOrMYeCKX PaOOTHUKOB, PEATU3YIOUIMX MPOrpaMMy MarucTparypbl, cocTaBiser He meHee /70
MIPOIICHTOB.

Jonst paOOTHUKOB (B MPHUBEICHHBIX K IEJIOYUCICHHBIM 3HAUEHHUSIM CTaBOK) M3 YHCIA
pyKoBOIUTENEH W paOOTHUKOB OpPTaHU3aINi, JEATEIFHOCTh KOTOPHIX CBsi3aHA C HAINPaBICHHOCTHIO
(mpodunem) peanuzyeMoil mporpamMMbl MarucTpaTypsl (MMEIOIIMX CTaXX paboThl B JaHHOU
npodeccuoHanbHOM 001acTu He MeHee 3 J1eT) B o01ieM 4uciie pabOTHUKOB, pealn3yIOUINX IporpaMmmy
MarucTpaTypbl, cOCTaBiseT He MeHee 10 mpoIeHTOoB.

4.3. MarepuanbHO-TeXHHYECKOe M Y4eOHO-MeTOoaMYecKoe olecrnedeHHe IPOrpamMMbl

MarucTparypbl

OO6pa3zoBarenbHas HporpaMMa pealu3yeTcs B CHEIHAJIbHBIX MOMELICHUAX, MPEICTABISIOMINX
co0oil ydyeOHbIe ayIUTOPUU MJIi NMPOBEIACHUS 3aHATHM JIEKIMOHHOTO THIMA, 3aHSITUH CEMHUHApCKOIo
TUIA, KYpCOBOI'O MPOCKTHUPOBAHUS (BBIOJHEHUS KYPCOBBIX paboT), TPYNIOBBIX M HHIUBHIYaJIbHBIX
KOHCYJbTAallMi, TEKYIIEro KOHTPOJsS W IPOMEKYTOYHOM  aTTECTALlMM, TIOMEUICHMS Ul
CaMOCTOSITENIbHOW pPa0OThl M TOMEIIEHHUS JUIs XpaHEHHs W NPOPHIAKTHYECKOro OOCITYyKMBaHUS
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yuebHoro oOopynoBanus. CrenuanbHble MOMEIICHUS YKOMIUIEKTOBAHBI — CIEIHATN3UPOBAHHOMN
MeOeNnbl0 W TEXHUYECKUMH CpeACTBAMU OOYy4YeHHs, CIYKalUlUMH JUIsl TpeAcTaBiIeHUs Yy4eOHOil
uHpopManuu O0JIBIION ayTUTOPHH.

Jns mpoBeneHUs 3aHATHH JIEKIMOHHOTO THUIA MpeIaraloTcss HaOOpbl JEMOHCTPAILMOHHOTO
o0opynoBaHUS M Yy4eOHO-HATJSIIHBIX IMOCOOMH, O0ecneuMBaloIMe TEMaTHYECKUE WILTIOCTPAIHH,
COOTBETCTBYIOIIME pabOourM porpaMMaM JAUCHHUILIINH (MOAYIIEH).

[lepeueHp MaTepUANBbHO-TEXHUYECKOTO OOECHeueHHs, HEOOXOIUMOro Uil  pealln3aluu
MpPOrpaMMbl  MarucTpaTrypbl, BKIIOYaeT B ceOsd JaboparopuH, OCHAIICHHbIE HEOOXOIMMbBIM
1a00paTOPHBIM 000PYIOBAaHHEM.

[TomemeHust A1 CaMOCTOATEIBHOM PabOThl 00YUAIOUINXCA OCHAILIECHBI KOMIIBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO TOAKIIOUeHHS K cetu "MHTepHer" M obOecneueHbl OCTYIIOM B 3IIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEeNbHYIO CPEy OpraHU3aIUH.

OOpaszoBarenbHass ~ OporpaMMa  IOJHOCTBIO — oOecriedeHa  HEOOXOIUMBIM  KOMILJIEKTOM
JUIEH3MOHHOTO TPOrpaMMHOro obecredeHus: (CocTaB oOmpeneisieTcss B pabdoyux MporpaMmax
JUCIUIUTAH (MOIYJICH) U €XKEroTHO OOHOBIISETCS ).

DONEeKTPOHHO-OMOIMOTEYHbIE  CHUCTEMBbl  (QJIEKTpOHHas ~ OuOnmoTreka) MW DIEKTPOHHAs
nHPOPMAIIMOHHO-00pa3oBaTelbHas cpefda 00ecredrnBaloT OJHOBPEMEHHBIM JOCTyll He MeHee 25
MIPOLIEHTOB O0YYAIOIIUXCS 0 TPOrpaMMe MarucTpaTypsbl.

OOyuarommmMcst obecrniedeH MocTyn (YIaJICHHBIH JOCTYI) K COBPEMEHHBIM MPO(eCCHOHATBHBIM
0a3aM JaHHBIX U UH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTAaB KOTOPBIX OMpeAesieTcss B pabounx
nporpamMmax JUCHHUIUIMH (MOIYJIEH) U €KEerolHO OOHOBIIAETCS.

OOyvaronuecs #W3 4YHClIa JHUI[ C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0POBbSI OOECIICUEHBI
NeYaTHBIMU U (WJIM) 3JEKTPOHHBIMH 00pa3oBaTENbHBIMH pecypcaMu B (opMax, alanTHPOBAHHBIX K
OTPaHUYEHUSM UX 3/I0POBBSI.

5. OueHka KayecTBa NOATOTOBKH CTY/ICHTOB U BBIIIYyCKHHKOB

OneHka KauecTBa OCBOEHHS OOpa30BAaTEIbHOW MPOrpaMMbl BKIIIOYAET TEKYIIUH KOHTPOJIb
YCIIEBaEMOCTH, MPOMEXYTOUHYIO AaTTECTAllMI0 OOYyYaloIuXcsd U TOCYAAPCTBEHHYIO HTOTOBYIO
aTTECTAIMIO BBIITYCKHUKOB.

KonkperHbsle (opMBl MPOMEXYTOUHOM M MTOTOBOM aTTECTAllMM OOYYaIOUIMXCS MO KaKIoH
TUCHUILIMHE ONPEENAoTcs y4eOHbIM IUIaHOM. TeKylas arrecTanus 1o JUCIMILIMHAM IPOBOAMUTCS Ha
OCHOBE OaJJIbHO-pEeHTHHIOBOM cucTembl. [lpaBuia arTecranuu Mo AMCHUILUIMHAM OIPEICISIOTCS B
pabounx mporpammax M JOBOSTCS IO CBEJEHUS O0y4arolIuxcs B TEUEHHE MEPBOro Mecsa U3y4yeHus
JUCLUIUINHEL.

Jlia arrectanuu oO0y4arolMXcs Ha COOTBETCTBUE MX IMEPCOHAIBHBIX JOCTH)KEHUH TpeOOBaHUSIM
o0Opa3oBaTeNbHONM MporpaMmbl (TeKyllass W IPOMEXYTOYHAs aTrTecTalus) Co3JarTcs (OHIbI
OLICHOYHBIX CPEACTB, KOTOPbIE MOTYT BKJIOYaTh THIIOBBIE 3aJaHUs, KOHTPOJIbHbIE Pa0OThI, TECTHl U
METO/bI KOHTPOJIS, MO3BOJISIOLINE OLICHUTh 3HAHUS, YMEHHUS U YPOBEHb NPHOOPETEHHBIX KOMIIETEHIIHH.
@OHIBI OLIEHOYHBIX CpEACTB pa3paldaThIBAIOTCS W YTBEp)KIAlOTCs Kadeapamu, oOecrneyrBaloLIMU
y4eOHBIH mporece Mo AUCHUINIMHAM 00pa30BaTeIbHOM MPOrpaMMBbl.

[Ipu pa3paboTke OIEHOYHBIX CPENICTB JAJSl KOHTPOJS KauecTBa M3Y4YEHHS TUCIUIUIMH (MOAYyNei),
IIPAKTUK YYUTHIBAIOTCS CBSI3M MEXK]Y BKIIOUEHHBIMM B HHUX 3HAaHWSIMM, YMEHMSIMM, HaBbIKAMH, 4TO
MO3BOJISIET YCTAHOBUTH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHLIUN Y 00y4arOIuXCsl.

B bnox 3 'TocymapcTBeHHas wuTOoroBas arrecrauusa” BXOAWUT  3allUTa  BBITYCKHOHN
KBaJIM(UKAIIMOHHON paboThl, BKJIOYAs MOJATOTOBKY K MPOIEAYype 3allMThl U MPOLENYpYy 3allUThI, a
TaKXe MOATrOTOBKA K cJjaue M c/laya rocy1apCcTBEHHOro 9k3aMeHa. TpeOoBaHMs K COAEpPKaHUIO, 00bEMY
U CTPYKTYpPE BBITYCKHOW KBaTHU(PUKAIMOHHON pabOThl U rOCYIapCTBEHHOMY 3K3aMEHY OIpeNessoTCs
nporpammoii I'A.

6. OcobeHHOCTH peanu3anuM 00pa3oBaTe/IbHON NPOrpaMMBbl JAJ18 HHBAJIWI0B M JINILL

€ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS
[Tpy HaMM4KUK B KOHTUHTEHTE 00YUYaIOIMXCs 110 00pa30BaTeIbHOM MPOrpaMMe HHBAIHUIOB U JIUIL C
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OTpaHUYEHHBIMA BO3MOXKHOCTSMH 370poBbsi (JIOB3) obOpa3oBaTenbHas mporpaMma aJanTUPYeTCs C
y4eTOM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEN TAKUX O0YJAFOIIIHIACS.

[Tpu 00y4eHUH IO WHAWBUAYAIHEHOMY YU4€OHOMY TUIAHY JIMI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH
3JI0pOBbsI CPOK OCBOEHHUS 00pa3oBaTeNbHOM MPOrpaMMbl MOXKET OBbITh YBEIMUYEH MO HX KEJIAHUIO0 He
Oosiee ueM Ha 1 TOJ MO CPaBHEHHIO CO CPOKOM IMOJyYeHHs 00pa3oBaHU Il COOTBETCTBYIOIIEH (OPMBI
oOyuenus. OOBEM MporpaMMbl MarucTpaTypbl 3a OJUH Y4YeOHBIH roa mpu OOydYeHHH IO
WHIVUBUAYAIEHOMY IJIaHY BHE 3aBUCUMOCTH OT (POpMBI 00yUEHHUsI HE MOXKET COCTABIIATH Oomee 75 3.e.

[Ipu ucnonbp3zoBaHuK GOPMBI UHKIIFO3UBHOTO O0YUYEHUS COCTABIISETCS MHAUBUIyallbHAs IPOrpaMMa
COIIPOBOKACHHUSI 00Pa30BaTENbHON ACATEIBHOCTH CTY/ICHTA.

NuauBuayaibHasi mporpaMMa CONpPOBOXJIEHHUS 00pa3oBaTeNbHOM JESTENbHOCTH CTYACHTa
MOXET BKJIFOUATh

- COIPOBOXACHHE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHH MPSMBIM U OOpaTHBIM IEPEBOIOM Ha
PYCCKHUI KECTOBBIN SI3bIK (I CTYZICHTOB C HAPYIICHUSIMU CIIyXa);

- TOCeUIeHHE IPYIIOBBIX U UHIUBUIYATbHBIX 3aHATHH C ICUXOJIOTOM;

- OpraHM3alOHHO-TIEJarOTUYECKOE, TICUX0JIOTO-TIEIaTrOTHYECKOE, npodUIaKTHIECKU-
03I0POBUTEIIHLHOE, COLMATBHOE COMPOBOXKACHUS Y4eOHOTO Mpoliecca.
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MNPUJIO)KEHHUE

CooTBeTCTBHE MEKIAY XapPAKTEPUCTUKAMHU 3TANOB OCBOCHUS KOMIIETEHIUI (BHAHUSIMH,
YMEHUSIMH U ONBITOM /IEATEJIbHOCTH BbINYCKHUKA) U 3JIeMEHTAMH 00pPa30BaTeIbHON MPOrpaMMbl
(Y4eOHBbIMM TUCHMILIMHAMHA (MOXYJISIMH) M IPAKTHKAMH)

Kon
KOMITETEHI]
2078

Kon
3HAHUSA/YM
CHUS

HaumenoBanme AUCHUIUINH, 3HAHUA U YMCHUSA

Jlucyunaunvl (mooynu), 6azoswvie

MeTOIlbI MaATEMATHY€CKOIro MOJC/JIMPOBaAHUSA

I1K.3 31 3HATh METOJIbl CUHTE3a U UCCIICIOBAHUS MOJIEIIEN

I1IK.3 33 3HaTh QU3MYECKUE U MATEMAaTHYECKHUE MOJICITH TIPOIIECCOB U SBJICHHM,
OTHOCSIIIIUXCS K UCCIIETyEeMOMY OOBEKTY

I1IK.3 yl YMETb OCYIIECTBIISTH (POPMANIU3ALMIO U aJITOPUTMU3ALNIO PYHKIIMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

I1K.3 y3 BJIa/IETh METOJIAMU pacyeTa apamMeTpoB U OCHOBHBIX XapaKTEPUCTHK MOJIEIEH,
WCIIOJIB3YEMBIX B MPEAMETHOM 001acTH

I1K.3 y5 BJIa/IETh HABBIKAMU M METOJAMKAMH pa3pabOTKH (PU3MKO-MaTeMaTHIECKHX
MOJIETICH MPOIIECCOB, SIBJICHUI U O0BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MHUKPOCHCTEMHOMN TEXHUKHU

IK.3 y10 YMETh aJIeKBaTHO CTABUTh 33J]a4H MCCIICIOBAHUS U ONTUMHU3AINH CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMAaTUYECKOT0 MOJICIIMPOBAHHUS

I1K.3 yl1 YMETb IPUMEHITh COBPEMEHHbBIE METObI pacyeTa U aHAJIN3a HAHO- U
MUKPOCHUCTEM

HcTopusi 1 MeTO10J10THSI HAYKH H TEXHHKH B 00J1aCTH HAHOTEXHOJIOTHHU

OK.4 31 3HaTh OCHOBHBIE METOIOJIOTHYECKHE KOHIICTIIINH COBPEMEHHON HAYKH

OK.4 32 3HaTh OCHOBHBIE METO/Ibl HAYYHOT'O MTO3HAHUS

OK 4 33 3HATh CUCTEMHYIO NEPHON3ALIMIO0 HCTOPUU HAYKH U TEXHUKH

OK /4 34 3HATh COBPEMEHHYIO HAYYHYIO KAPTUHY MUDPa

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO MPOIIECCa B HAYKE U
TEXHHUKE, ITaIbl HCTOPUYECKOTO PA3BUTHS HAHOTEXHOJIOTHH, MECTO U 3HAUCHHE
HaHOTEXHOJIOTUH B COBPEMEHHOM MHUPE

OIlIK.1 34 3HaTh METOJIOJIOTHYECKNE OCHOBBI M ITPUHIUIIBI COBPEMEHHON HAayKU

OIIK.1 35 3HaTh OCHOBHBIE UCTOPUYECKHE ITAIlbl U MPEINOCHUIKH BOZHUKHOBEHUS
HAaHOTEXHOJIOTUHA U MUKPOCUCTEMHON TEXHUKHU

OIIK.1 36 3HAThH MEPEIOBOM OTEUECTBEHHBIN 1 3apyOEKHBIN OMBIT U JOCTHKCHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKHU

[K.2 y2 BJIAJIETh HAaBBIKAMH METOJI0JIOTMYECKOr0 aHaJIN3a HAyYHOTO UCCIIEI0BAHUS U

€ro pe3yibTaToB

AKTyaJIbHbIE IPO0JIeMBbI COBPEMEHHOI HAHOTEXHOJIO0THH

OIIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIN 1 3apYOEKHBIIN ONBIT U JOCTH)KEHUS B
00JIaCTH HAHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHHUKH

OIIK.2 yl YMETb UCIOJIB30BATh PE3YIbTAThl OCBOSHUS AUCLUILINH POTrpaMMBbl
MarucTpaTyphbl

OIIK 4 yl YMETh CAMOCTOSITETIbHO PUOOPETaTh U UCTIONIB30BaTh B MPAKTHUECKOM
NesITeNIbHOCTH HOBbIE 3HAHUSI U YMEHHUS B CBOEH MpeaMeTHON o0nacTu

OIIK.5 yl yMeTbh 0(hOpMIIATh, IPEACTABIATH, TOKIAIbIBATh U APTyMEHTHPOBAHHO
3alMIIATh PE3yJIbTaThl BHIIOIHEHHON pabOoThI

IK.1 31 3HATh OCHOBHBIE 3a/1a4M, HAIIPaBJICHUs, TEHACHLIUN U IEPCIEKTUBbI Pa3BUTHS
HaHOTEXHOJIOTUM U MUKPOCUCTEMHOMN TEXHHMKH, a TAKXKE CMEXHBIX o0JiacTei
HAyKH U TEXHUKHU

IK.1 y3 BJIAJIETh COBPEMEHHOM HAYYHON TEPMHUHOJIOTUEN U OCHOBHBIMH
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TCOPETUYCCKUMU U SKCIICPUMCEHTAJIBHBIMHA ITOAX0JaMH B IIEPEAOBBIX
HaIpaBJICHUAX HAHOTCXHOJIOTUH U MHKpOCHCTeMHOﬁ TCXHUKHU

[IK .4 y2 YMETbh OLICHUBATh HAYYHYIO 3HAYMMOCTb U MEPCHEKTUBBI TPUKJIIATHOTO
HCII0JIb30BAaHUs PE3YIbTATOB UCCIIEIOBAaHUM B 00JIaCTH HAHOTEXHOJIOTUH U
MHUKPOCHCTEMHOMN TEXHUKHU

I1IK.4 y3 UMETH OTBIT pabOTHI ¢ NEPUOTUIECKON HAYYHOH IUTepaTypoil, TUCKYCCHIA Ha
3aJIaHHYIO0 TEMY U BBICTYIIJICHUI Ha HAYYHBIX CEeMHHAapax

I1K.4 y4 YMETH JI€JIaTh JOKJIA/Ibl HA 3aJaHHYIO0 HAYYHYIO TEMY

I1K.5 32 MMETh MPEJCTaBICHUE O MATEHTHBIX U JIUTEPATYPHBIX UCTOUHUKAX TIO
pa3pabaTrsiBacMOi TeMe

KoMnbloTepHble TEXHOJIOTHM B HAYYHBIX HCCIEI0BAHUAX

[K.1 y4 YMETb BBIMIOJIHATH TEOPETUUECKOE U IKCIIEPUMEHTAIbLHOE HCCIIeI0BaHUE B
paMKax IOCTaBJIEHHBIX 33]a4

I1K.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3UUYECKHUX SBICHUI, IPOUCXOIAIINX HA
HAaHOYPOBHE

I1K.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIN MPOLIECCOB, SIBICHUI U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U MUKPOCHCTEMHON TEXHHUKH

I1K.3 y3 BJIa/IETh METOJIAMU pacyeTa [apamMeTpOB U OCHOBHBIX XapaKTEPUCTHK MOJIEIEH,
HCIOJIb3YEMBIX B IPEIMETHON 00IacTH

I1K.3 y5 BJIa/IETh HABBIKAMU M METOJAMKAMH pa3pabOoTKU (HU3HKO-MaTeMaTHIECKHX
MOJIEJIeH MPOIIECCOB, SIBJICHUN U O0BEKTOB B 00J1aCTH HAHOTEXHOJIOTHH U
MHUKPOCHCTEMHOMN TEXHUKHU

I1IK.3 y8 BJIAJIETh MPAKTHYECKUMH HABBIKAMU PA0OTHI C MPOTPAMMHBIMH ITaKETaMH
MaTEMaTHYECKOTr0 MOJICTTHPOBAHUS

I1IK.3 yll YMETb IIPUMEHATH COBPEMEHHBIE METO/IBI pacU€Ta U aHAIM3a HaHO- U

MHUKPOCUCTEM

NHocTpaHHBIHA A3BIK

OK.1 31 3HATh TEPMUHOJIOTHIO MPOPECCUOHANIBHON chepbl AeATEIbHOCTH Ha
MHOCTPAHHOM SI3BIKE

OK.1 yl YMETb YUTaTh U peepupoBaTh JUTEPATypPy Ha HHOCTPAHHOM SI3BIKE

OK.1 y2 YMETh MCII0JIb30BaTh 3HAHUS S3bIKa JUI1 IPOPECCHOHATBHOIO MEXKAYHAPOIHOTO

O6HI€HI/I$I B HaquO'HCCHGHOBaTGHBCKOﬁ JCATCIIbHOCTHU

Cneuna.m,nble IrJ1aBbl

HAHOJJECKTPOHUKHU

[IK.2 33 3HATh (PU3MKO-XMMHUYECKHE OCHOBBI IPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
paszzaenax ¢a3 B pa3IMUHbIX HAHO- 1 MUKPOCHUCTEMAX

[IK.2 y4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHUI] U HAHOMATEPHUAIIOB, BOZMOXKHBIE
Coco0bl UX NOJTYYECHHUS

I1K.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PU3NUYECKUX SIBICHHUH, TPOUCXOAIIUX Ha
HAaHOYPOBHE

I1K.3 36 3HaTh OCHOBHBIE (PM3UKO-XUMHUECKUE MOJIEIH MIPOIIECCOB, SIBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHMH U MUKPOCUCTEMHOM TEXHUKHU

IIK.3 37 3HaTh (PU3MUECKUE IPUHLIUIIBI 1 MEXaHU3MBI, JIeKalllie B OCHOBE MIOCTPOCHUS U
(YHKIIMOHUPOBAHMSI HAHO- U MUKPOCTPYKTYD

IIK.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIENEH,

WCTIOJIB3YEMBIX B MPEAMETHOM 001aCTH

YI[paBJIeHI/Ie HHHOBANUAMHU

OK.2 yl YMETb UCIIOJIb30BaTh HA IIPAKTUKE YMEHUS U HABBIKA B OPraHU3aLU
MCCIIEIOBATEIILCKUX U MPOEKTHBIX paboT, B YIIPABJIEHUH KOJJIEKTUBOM

OK.3 yl YMETh 00IIAThCS € KOJUIETaMH B HAYYHOM, TPOM3BOJICTBEHHOMN U COLIMAIIBHO-
o01ecTBeHHOH chepax NAeITeIbHOCTH

OIIK.1 32 YMETh OLICHUBATh NHBECTULMOHHYIO IIPUBJICKATEILHOCTD IIPOEKTA C y4ETOM
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CTaguu €ro peajln3allvui U TUIla NHBECTOPA

OIIK.1 yl 3HATh METOJIOJIOTHIO pa3pabOTKH MIPOEKTOB U MPOTPaMM, B TOM YHCIIE
MIOCTPOCHHUS, PEOPTraHU3alUU, PECTPYKTYPU3ALMU U PEUHKUHUPUHTA OU3HEC-
IIPOLIECCOB

OIIK.3 31 YMETh OPraHU30BBIBATh MPOEKTHYIO Pa00TYy, pa3padaThiBaTh U KOHTPOJIUPOBATH
pecypco-BpeEMEHHbBIE IPOEKTHBIE IT0KA3ATEIN

OIIK.3 32 3HATh MPHUHIIMIIBI, METO/IbI, HHCTPYMEHTHI KOMaH000pa30BaHUs U TEXHOJIOTUH
paboThI B KOMaH/IE

OIIK.6.B |31 3HATh MHTETPAIbHbIC SKOHOMUYECKHE MoKa3aTesu 3 (HEKTUBHOCTH ITPOCKTOB

OIIK.6.B |32 3HATh [TOHITHE U BUJbI PUCKOB

OIIK.6.B |33 3HATh OCHOBHBIE METO/IbI YIIPABJICHUS IPOEKTaMU

OIIK.6.B |yl yMETh IPUHUMATH d()PEKTUBHBIC YITPABICHUECKHUE PEIICHUS B YCIOBHIX
HEOIIPENEICHHOCTH, SKCTPEMAJIBHBIX CUTYallUi, OCTPON KOHKYPEHTHOU
60pbOBI, TedulnTa pecypcoB, HEIJIATEKECITOCOOHOCTH MPEANPUITUI

OIIK.6.B |y2 YMETb UJIEHTU(UIUPOBATh PUCKH, pa3padaThiBaTh MPOrpaMMy YIIpaBJICHUS
pUCKaMu

OIIK.6.B |y3 BJIa/IETh HAaBbIKAMU MYOJIMUHBIX JEJIOBBIX U HAYYHBIX KOMMYHUKAIUH

OIIK.6.B | y4 YMETb OCYIIECTBIIATh HHHOBAIIMOHHOE MPOCKTUPOBAHKE, OLICHUBATD
3¢ EKTUBHOCTH MHHOBALIUI

OIIK.6.B |y5 yYMETb MPOBOJUTH aHATN3 A(P(HEKTUBHOCTH peaU3aliy MPOEKTa

OIIK.6.B | y6 YMETh pa3pabaTeIBaTh CHCTEMY YIIPABICHHS IPOEKTOM, (POPMHUPOBATH OFO/IKET
MIPOEKTA, OCYIIECTBISTH OPTaHU3AIIMOHHOE MPOCKTUPOBAHHE

Jucyunnunvl (mooynu), eapuamusHvle

Puitocopus

OK.4 31 3HATh OCHOBHBIE METOI0JIOTHYECKHE KOHIISMIIUN COBPEMEHHON HayKH

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

OK /4 33 3HaTh CUCTEMHYIO MEPUOM3AIMI0 HCTOPUH HAYKH U TEXHUKH

OK 4 34 3HATh COBPEMEHHYIO HAYYHYIO KapTUHY MUpa

OK.5.B 31 3HaTh COBPEMEHHYIO HAYYHYIO0 KAPTUHY MUPA

OK.5.B 32 3HATh OCHOBHBIE METOI0JIOTMYECKHE KOHIENIIUN COBPEMEHHON HaYKH

OK.5.B 33 3HATh OCHOBHBIE METO/Ibl HAYYHOI'O TO3HAHUS

I1K.2 y2 BJIaJIeTh HaBbIKAMM METOJI0JIOTMUYECKOT0 aHaJIN3a HAyYHOT'O UCCIIEOBAHUS U

€ro pe3yibTaToB

MI/IKPO- U HAHOCHUCTEMbI B TCXHUKE U TCXHOJIOI'HA

[IK.2 33 3HATh (PU3MKO-XMMHUYECKHE OCHOBBI IPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
paszzenax ¢a3 B pa3IMUHbIX HAHO- 1 MUKPOCHUCTEMAX

[IK.3 35 3HATh OCHOBHbIE MEXaHU3Mbl (PU3NUECKUX SBJICHUH, TPOUCXOAINX HA
HAaHOYPOBHE

I1K.3 36 3HaTh OCHOBHBIE (PM3UKO-XUMHUECKUE MOJIEIH MTPOIIECCOB, SIBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHMH U MUKPOCUCTEMHOM TEXHUKHU

IIK.3 37 3HaTh (PU3MUECKUE IPUHLIUIIBI 1 MEXaHU3MBI, JIeKalllie B OCHOBE MIOCTPOCHUS U
(YHKIIMOHUPOBAHMSI HAHO- U MUKPOCTPYKTYD

IIK.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
MCIOJIb3YEMBIX B IPEeIMETHON 00IacTu

IIK.3 yll YMETb IPUMEHSITh COBPEMEHHBIE METOBI PACUETA U AHAJIN3Aa HAHO- U

MHUKPOCHCTEM

CHeHHaHLHLIe IJ1aBbl

(pM3MKH NOJIYNIPOBOJHUKOBBIX NPHOOPOB

[IK.3

328

3HaTh (pr3HUEcKre 0COOEHHOCTH MOITYIIPOBOAHUKOBBIX HHTErPATbHBIX
PE3UCTOPOB , CyOMUKPOHHBIX U HAHOMUKPOHHBIX KMOIIT Ha 00beMHOM
kpemuun 1 KHU-cTpykTypax , BBICOKOYAaCTOTHBIX TPAH3UCTOPOB Ha

reTepOCTPYKTYpax
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[1IK.3 329 3HATh TEXHOJIOTHYECKHE OCOOCHHOCTH U3TOTOBJICHHS HHTETPATBHBIX
MOJIYIIPOBOTHUKOBEIX PE3UCTOPOB, CYOMUKPOHHBIX 1 HAHOMUKPOHHBIX
TPaH3UCTOPOB, UCTIOIB3yeMbIX B coBpeMeHHbIX CbUC nu YBUC

IIK.3 y22 YMETb IPUMEHATh MaTEMAaTHYECKOE MOACIMPOBAHUE JUIsl AHAJIA3A JJIEMEHTHOU
0a3bl cyOMUKpOHHBIX 1 HAaHOMUKpOHHBIX CBC n YBHC

IIK.3 y23 YMETh BBIYHUCIIATH OCHOBHBIE TapaMETPhl COBPEMEHHBIX MOJIYIIPOBOJHUKOBBIX

HUHTCIPpaJIbHBIX PE3UCTOPOB U TPAH3UCTOPOB

CeMI/IHapr o crmeuua

JIBHOCTH

OIIK.1 31 MMETh MPE/ICTABICHUE O MOCIEAHUX OTKPHITHIX B 00JaCTH HAHOTEXHOJOTUU U
MUKPOCHCTEMHON TEXHUKH

OIIK.1 36 3HATh MIEPEIOBON OTEUECTBEHHBIN 1 3apyOE)KHBIN OIBIT U JOCTHIKECHUS B
00J1aCTH HAHOTEXHOJIOTUU ¥ MUKPOCUCTEMHON TEXHUKU

IK.1 31 3HaTh OCHOBHBIE 33]1a4M, HAPABJICHUS], TCH/ICHLIUU U NIEPCIEKTUBBI PA3BUTHS
HAHOTEXHOJIOTUU U MUKPOCHUCTEMHOM TEXHUKH, a TAK)Ke CMEXHBIX 00acTeit
HayK{ U TEXHUKH

[K.1 y3 BJIAJIETh COBPEMEHHOM HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUUYECKUMU U HKCIIEPUMEHTAILHBIMU TTOIX0/IaMH B TIEPEIOBBIX
HaIlpaBJICHUAX HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

I1K.4 y4 YMETh JIeJIaTh AOKJIA/bl Ha 38JaHHYI0O HAYYHYIO TEMY

MeToabl Hcc/1eI0BAHUSI MUKPO3JIEKTPOHHBIX M HAHOJJIEKTPOHHBIX CTPYKTYP

[IK.2 31 3HaTh OCHOBHBIE METOJIbl BBICOKOYYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTeIbHON AMAarHOCTUKHU U1 U3YYCHHsI HAHOCUCTEM

[IK.2 32 3HATh (PU3MUECKYIO OCHOBY IIPOIIECCOB, MPOTEKAIOIINX IIPH peaTU3aI[H
HAHOTEXHOJIOTUH, BO3MOXXHOCTH U XapaKTEPUCTUKHA MAaTEPUAJIOB,
HCI0JIb3YEMBIX B HAHOTEXHOJIOTUSIX

IIK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIOLINX Ha MPaHUIIAX
paznenax a3 B pa3IMYHbIX HAHO- U MUKPOCHCTEMAaX

[IK.2 y4 YMETh aHAJIU3UPOBATh CBOKMCTBA HAHOYACTHUI 1 HAHOMATEPHUAIIOB, BO3MOXKHBIE
Coco0bl UX NOJTYYECHUs

I1K.3 35 3HATh OCHOBHbIE MEXAaHU3MbI (PU3NYECKUX SBJICHUH, IPOUCXOAIINX HA

HAaHOYPOBHE

Jlucyunaunvr (Mo0ynu), eapuamusHule, no 8b100py CMyOeHma

MukponpoueccopHbie CpecTBa 00padOoTKH NePBUYHOI HH(OPMALH

I1K.3 316 3HATh CTPYKTYPY MUKPOIPOLECCOPHOU CUCTEMBI

IIK.3 317 3HATh OCHOBHBIE PA3HOBUIHOCTH apXUTEKTYPbl COBPEMEHHBIX
MHUKPONIPOIIECCOPOB

I1K.3 318 3HaTh OCHOBHBIE BU/IbI IAMSITH MUKPOIIPOLIECCOPHBIX CUCTEM

I1K.3 319 3HaTh CUCTEMY KOMaHJI MUKPOIIpoLeccopa

[IK.3 320 3HATh METO/Ibl U TEXHUYECKUE PEUIeHHs OpraHu3aluyu oOMeHa HHpopMaliei B
MHUKPOIPOLIECCOPHBIX CUCTEMAX

[IK.3 y7 YMETb OCYILECTBIISITh BBIOOP CTPYKTYPBhl MUKPOIPOIIECCOPHOM CUCTEMBI B
COOTBETCTBHHM C ITOCTABJIEHHOM 3a/1a4eil

[IK.3 y9 YMETh UCIOJIB30BAaTh MUKPOIIPOLIECCOPHBIE CUCTEMBI ITPU PELICHUH

KOHKPCTHBIX 3a/1a4 aBTOMATU3allNU SKCIICPUMCHTA U YIIPABJICHUA
IMPONU3BOJCTBCHHBIMHA ITPOLECCAMHU

TexHu4eckue cpeacrs

a oToOpaskeHust HHPOPMALMH

I1K.3 321 3HATh OCHOBHBIE MPUHITUIBI BU3YAJIH3allMi HH(OpMaluu

I1K.3 322 3HATh CXEMBbI YIIPaBJICHUS BBIBOJIOM MH(POpPMAIIUU

I1K.3 323 3HATh KJIACCU(PHUKAIMIO CUCTEM 0TOOpaXKeHHs HH(POpMAIUU

[1K.3 324 3HaTh OCHOBHBIE MAPAMETPBI U TEXHUYECKHE XaPAKTEPUCTUKU CPEACTB

oTtoOpakeHHst HH(pOpMAIUU
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IIK.3

yl7

YMETb OCYIIECTBIISITH OIEHKY BO3MOXKHOCTEH M 00OCHOBAHHBII BHIOOP THIIA
cpencTBa oToOpakeHus HH()OPMAIMK B COOTBETCTBUU C PEIIAEMBIMH 3a/1a4aMH

MarepuaJibl 4 IPONECCHl MUKPOCHCTEMHON TEXHUKH

IIK.3

315

3HATh PU3MUECKYI0, XUMUKO-(PU3UIECKYIO U TEXHOJOTHUECKYIO CYITHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IIPU U3TOTOBJICHUN MUKPOCHCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTepuanos u nomeuenuii; ECT/ u eé
IIPUMEHEHHE

IIK.3

y2

YMCTb BBI6I/IpaTb MPAKTUICCKUEC BaAPpUAHTBI TCXHOJIOTUH U3I'OTOBJICHUSA
9JIEMEHTHOM 0a3bl MHKPOIJICKTPOHUKHU U MUKPOCUCTEM JIA pEIICHUSA
HWHXXCHCPHBLIX 3a/1a4

IIK.3

y4

YMETH IMIPOBOANUTE CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOTHYECKOC
MPOCKTUPOBAHNEC KOMIIOHCHTOB MHKpOCHCTGMHOfI TCXHHKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHCTEM, CCHCOPOB U aKTIOATOPOB

CrnenuajbHbIe [J1aBbI

(l)HZW[KI/I MHUKPOCUCTEM

[IK.2 34 3HaTh OCHOBHBIE METPOJIOTNYECKHUE XaPaKTEPUCTUKH BAXKHEUIINX TUIIOB
CEHCOPOB U aKTI0ATOPOB

I1IK.3 325 3HATh PU3MYECKUE MPUHLIUIIBI PAOOTHI CEHCOPOB MEXAaHUYECKHX, TEIUIOBBIX,
MarHUTHBIX, XUMHUYECKUX U PAJMALIMOHHBIX BEJIMYUH

I1K.3 326 3HATh PU3NYECKUE IPUHLIUIBI PAOOTHI AKTIOATOPOB C AIEKTPOCTATHYECKUM U
TEPMUYECKUM YIIpaBJIEHUEM

I1K.3 327 3HATh OCHOBHBIE BJIHSIONINE (DAKTOPHI CEHCOPOB U IyTH OCTIa0ICHUS NX
IEUCTBUS

I1IK.3 y18 YMETb BBIOMPATh IPAKTUUECKUE BapUAHThl CEHCOPOB U aKTIOATOPOB AJIs
peleHys] HHKEHEPHBIX 3314

I1K.3 y19 YMETh UCIIOJIb30BaTh MPHUEMbI OCIIA0JICHHS ISHCTBUS BIUSIOMMX (PaKTOPOB IS
CO3JIaHMsI MUKPOCUCTEM C HEOOXOJUMBIMH METPOJIOTHYECKUMHU
XapaKTepUCTHKAMU

IIK.3 y20 YMETb IIPOEKTUPOBATh CEHCOPBI MEXaHUYECKHX, TETJIOBBIX U MAarHUTHBIX
BEJIMYMH C YYETOM 0COOCHHOCTEHN U3MEepSIEMbIX BETUUYHUH

I1K.3 y21 YMETb ITPOBOJIUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOIMYECKOE

IMIPOCKTUPOBAHNEC MHTCIICKTYAJIbHBIX CCHCOPOB

Cucrembl c6opa, 00pa

00TKHU U 0TOOpakeHust HHGopMALMHT

IIK.3 310 3HATh CTPYKTYPY AJIEKTPOHHBIX U MUKPOIPOLIECCOPHBIX YCTPOICTB 00pabOTKH
NIEpBUYHON HHPOpMAIIH

I1K.3 311 3HaTh OCHOBHBIE METO/1bl 00pabOTKH IM(POBBIX CUTHAJIOB

I1K.3 312 3HATh OCHOBHBIE TUIIBI 3JIEKTPOHHBIX YCTPONUCTB 00pabOTKN NEPBUUHOM
uHpopMauu

[IK.3 313 3HaTh OCHOBHBIE NTAPAMETPHI AIEKTPOHHBIX KOMIIOHEHTOB HCIIOJIb3YEMBIX B
yCTpONCTBAX MEepBUYHOM 00pabOTKM HHPOpMALIUU

I1K.3 314 3HATh OCHOBHBIE BHJIbI MPEOOPA30BaHMsI AaHAJIOTOBBIX CUTHAJIOB B IU(POBHIE

[IK.3 yl4 YMETb IPUMEHSTH TUIIOBBIE CTPYKTYPHBIE CXEMBI ISl HOBBIX IIPOECKTHBIX
peLIeHu

[IK.3 yl5 YMETh UCIOJIb30BaTh N3BeCTHBIE aNropuT™Mbl LIOC 115 peneHnst KOHKPETHBIX
3aJ1a4 o 00paboTKe NepBUYHON HH(pOpMaUK

[IK.3 yl6 YMETb UCIIOJIb30BaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y Mpu peleHun
KOHKPETHBIX 3a/1a4 0 00paboTKe NepBUYHON HH(pOopMaUU

KomnbloTepHble TeXHOJIOTHH B TPOEKTHPOBAHUHU

IIK.3 32 3HATh MPUMEHSEMBbIE PELICHHUs IS epeiaud HHPOPMALIUU MEXKIY
ACHMHXPOHHBIMH JJOMEHAMHU IU(PPOBBIX WEKTPHUUECKUX CXEM

I1K.3 34 3HATh OCHOBBI aBTOMATHYECKOT0 MPOESKTUPOBAHMSI SJIEKTPOHHBIX IPHOOPOB

I1K.3 38 3HATh CIIOCOOBI OMMCAHUS OCHOBHBIX YaCTeH COBPEMEHHBIX IIU(PPOBBIX
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UIEKTPUUECKUX CXEM C MOMOILBIO CHEIMATN3UPOBAHHBIX S3bIKOB ONUCAHMS Ha
ypoBHe RTL

I1K.3 39 3HATh MPHUHIIMIIBI TOCTPOSHUS MOJIENIeH BepuPpUKaUK UPPOBHIX
IEKTPUYECKUX CXEM

I1IK.3 y6 YMETb IOHUMATh CYTh MOJIETUPYEMbIX 3(h(PEeKTOB Ha OCHOBE TpaduIecKoro
NpeaCcTaBIeHU HHPOPMALIUY; TIPEACTABIIATh PE3yJIbTaThl PEIICHNUs 33134,
onucaHue pacy€THO-TpadUyecKoro 3a1aHus B y100HOH ¢opme

IIK.3 yl2 yMmeTh co3naBath RTL onucanne mudpoBoii 31eKTpuuecKoil CXeMsl 1Mo ee
cnenudukanum

IIK.3 yl3 yMeTh pa3zpalbaThiBaTh MOAETH BepUPUKAIIH UPPOBON AIEKTPUUECKON CXEMBI

10 ee crneruuKaum

Ipaxmuxu, 8 mom uucie Hayuno-ucciedogamenvckas paboma (HUP)

YueoHas NMpaKTUKAa: IIPAKTUKA 110 NOJYYCHUIO NEPBUIHBIX HpO(l)eCCI/IOHaJILHbIX yMeHHﬁ H

HABBIKOB

OK.1 31 3HATh TEPMHUHOJIOTHIO TIPO(PECCHOHANBHOM c(hephl eI TENFHOCTH Ha
MHOCTPAHHOM $I3bIKE

OK.3 yl YMETb 00ILIAaThCS C KOJUIEraMu B HAYYHOM, IPOU3BOACTBEHHON U COLMAJIbHO-
00111eCTBEHHOM chepax e TeIbHOCTH

OIIK.1 31 UMETh IPEJCTABIECHUE O MOCIEIHUX OTKPHITUSAX B 00JaCTH HAHOTEXHOJIOTUU U
MUKPOCHCTEMHOMN TEXHUKU

OIIK.1 33 3HAaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUIECKOTO MPOLIECCA B HAYKE U
TEXHMKE, 3TaIlbl UCTOPUYECKOIO Pa3BUTUS HAHOTEXHOJIOIMH, MECTO U 3HAYCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

OIIK.1 34 3HATh METOJI0JIOTHYECKUE OCHOBBI M IPUHLIUIIBI COBPEMEHHON HAYKU

OIIK.1 35 3HaTh OCHOBHBIC UCTOPUYECKHE ITAIIbl U MPEIINOCHUIKM BOZHUKHOBEHUS
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

OIIK.1 36 3HATh MEePEI0OBOM OTEUECTBEHHBIN 1 3apyOeKHbII ONBIT M JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

OIIK.2 yl YMETb HCIOJIB30BATh PE3YIIbTAThl OCBOSHUS AUCLUILINH IPOrpaMMBbl
MarucTpaTypsl

OIIK.3 yl UMETD OMBIT pabOThI B KOJIJICKTHBE

OIIK 4 yl YMETb CAaMOCTOSATEIbHO IPUOOPETATh U UCIIOJIb30BATh B IPAKTUYECKON
NesITeIbHOCTH HOBBIE 3HAHUS M YMEHHUs B CBOEH MpeMETHON 00JIacTH

OIIK.5 yl yMeTb 0()OPMJISITh, IPEACTABIATH, TOKJIAAbIBATh U ApIYMEHTUPOBAHHO
3alIMIIATh Pe3yIbTaThl BBIMOJIHEHHON pabOThI

IK.1 31 3HATh OCHOBHBIE 3a/1a4M, HAaIIPaBJICHUs, TEHJACHLIUU U MIEPCIEKTUBbI Pa3BUTH
HAHOTEXHOJIOTUH U MUKPOCUCTEMHOM TEXHHMKH, a TAKXKE CMEXHBIX 00JIacTei
HAyKH U TEXHUKHU

IIK.1 yl YMETh MpeaaraTb HOBble 00JIACTH HAyYHBIX UCCIIEA0BAaHHM U pa3paboToK,
HOBBIE METOIOJIOTUYECKUE TTOXObI K PEIIEHUIO 3a]1a4 B 00J1aCTH
HAHOTEXHOJOTUU U MUKPOCUCTEMHOMN TEXHUKH

IIK.1 y2 BJIaJIETh HaBbIKaMM aHAJIM3a U UJCHTU(UKAIIUN HOBBIX ITPOOJIeM 1 o0nacTeit
MCCJIETIOBaHMs B 00JIaCTH HAHOTEXHOJIOTHMH U MUKPOCHCTEMHOM TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHOM HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKUMH U SKCTIEPUMEHTAILHBIMU MTOIX0/IaMU B IEPETOBBIX
HAIPaBJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

[IK.1 v4 YMETb BBIIIOJIHATH TEOPETUUECKOE U IKCIIEPUMEHTAIIBHOE UCCIIEI0BAHUE B
paMKax IOCTaBJIEHHBIX 33]a4

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BBICOKOUYBCTBUTEIBHOM CBEPXJIOKATBHON
n30MpaTeIbHON AUArHOCTUKH JUIS N3YYEHHsI HAHOCUCTEM

I1K.2 32 3HaTh U3MYECKYI0 OCHOBY MPOIIECCOB, MPOTEKAIONINX MPH peaT3alluu
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HaHOTEXHOJIOTUH, BO3MOKHOCTH M XapaKTEPUCTUKH MAaTEpUaIOB,
HCI0JIb3YEMBIX B HAHOTEXHOJIOTUSIX

[IK.2 33 3HATh (PU3UKO-XUMHUYECKHE OCHOBBI MPOIIECCOB, MPOTEKAOLIUX HA IPaHUIAX
pazzgenax ¢a3 B pa3IHMUHBIX HAHO- 1 MUKPOCHUCTEMAX

[IK.2 yl YMETb TOTOBUTH METOJ0JIOTHYECKOEe 000OCHOBAHNE HAYYHOTO UCCIIEI0BAHUS U
TEXHUYECKOH pa3paboTKU B 00JIACTH HAHOTEXHOJOTHH U MUKPOCHCTEMHOMN
TEXHUKH

I1IK.2 y2 BJIa/IE€Th HaBBIKAMU METOJI0JIOTUYECKOIO aHAIN3a HAYYHOI'O UCCIIEJOBAHUS U
€ro pe3yJIbTaTOB

[K.2 y3 yMETh pa3pabaThiBaTh METOAUKH MPOBEACHUS UCCIICIOBAHUI U U3MEPEHUI
[apaMeTPOB U XapaKTEPUCTUK U3/EJINH HAHOTEXHOJIOTUN U MUKPOCUCTEMHOMN
TEXHHUKH, aHAJIU3UPOBATh UX PE3YJbTaThl

[IK.2 v4 YMETh aHAJIU3UPOBATh CBOKWCTBA HAHOYACTHUI U HAHOMATEPUAJIOB, BO3MOXKHbBIE
CTIIOCOOBI UX OJTYYCHUS

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEI0BAHMS MOJIEIEN

IIK.3 33 3HATh (PU3HYECKHE U MATEeMAaTUYECKUE MOJIENIH MTPOLIECCOB U SBIICHUH,
OTHOCSIIIUXCS K UCCIIETyEMOMY OOBEKTY

[IK.3 35 3HATh OCHOBHbIE MEXAaHU3MbI (PU3NYECKUX SBICHUI, MPOUCXOIALINX HA
HAaHOYPOBHE

IIK.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIU MTPOLIECCOB, SBICHUI U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOMN TEXHUKH

IIK.3 37 3HATh (PU3HUECKUE TPUHIIUIIBI U MEXaHU3MBI, JIXKAIINE B OCHOBE TOCTPOCHHUS U
(yHKIIMOHMPOBAHUSI HAHO- U MHUKPOCTPYKTYP

IIK.3 yl YMETb OCYIIECTBIATH (DOPMATTU3ALIUIO U AITOPUTMHU3ALNIO (DYHKIIMOHUPOBAHUS
HCCIIETyEMON CUCTEMBI

IIK.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
HCIOJIb3YEMBIX B IPEIMETHON 00acTH

I1K.3 yS BJIa/IETh HaBbIKAMU M METOJAMKAMH pa3pabOTKU (HPU3UKO-MaTeMaTHUYECKUX
MoJIeJIel POLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MHUKPOCHCTEMHOMN TEXHUKU

IIK.3 y8 BJIaJIETh MPAKTUUECKUMH HAaBBIKAMU Pa0OOTHI C MPOrPaMMHBIMH ITaKETaMH
MaTEMaTHYeCKOro MOJIETUPOBAHUS

IIK.3 yl0 YMETb aJIeKBaTHO CTaBUTH 3aJ]a4M UCCIIEI0BAaHUSA U ONTUMHU3ALMHU CIIOKHBIX
00BEKTOB HA OCHOBE METOJI0B MAaTEMATUYECKOT0 MOJIEIMPOBAHMUS

IIK.3 yll YMETb IPUMEHITh COBPEMEHHBIE METOBI PACUETA U AHAJIN3Aa HAHO- U
MHUKPOCHCTEM

I1K.4 yl HMETH OIIBIT IOATOTOBKM HAYYHO-TEXHUYECKUX OTUETOB, JOKJIAJIOB U
MyOJIMKAIi IO TeME MCCIIeIOBAaHUI

I1IK.4 y2 YMETb OLICHUBATh HAYYHYIO 3HAYUMOCTb U NIEPCIEKTUBBI PUKIIATHOTO
WCIIOJIb30BaHUs PE3YIbTATOB UCCIIEIOBAHUM B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKU

[1IK.4 y3 MMEThH OTBIT pabOThI ¢ NEPUOANYECKON HAYYHOH JINTEpaTypol, TMCKYyCCHI Ha
3aJIaHHYIO TEMY M BBICTYIIJIEHUI HAa HAYYHBIX CEMHHApax

I1K.4 y4 YMETb J€JIaTh JOKJIAbl HA 33JaHHYI0 HAYYHYIO TEMY

IIK.5 31 3HAaTh 00 OCHOBHBIX TPEOOBAHMSIX, PEIbIBISIEMbIX K 3asBKaM Ha 3alUTY
00BEKTOB MHTEJIEKTYaIbHON COOCTBEHHOCTH

IIK.5 32 HMMETBH IIPEACTABICHUE O MIATEHTHBIX U JIMTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTbIBaeMoOil Teme

ITK.5 yl MMETh OIBIT MATCHTHBIX MCCIICIOBAHUN 10 pa3pabaThIBAMO TEMATHKE

IIpon3BoacTBeHHasi IPAKTHKA: HAYYHO-HCCJIeI0BaTeIbCKas padoTa

OK.1 \ 31 3HaTh TEPMHUHOJIOTHIO MPOHECCHOHATBHOUN CEephl ACATEITHHOCTH HA
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HMHOCTPaHHOM S3BIKC

OK.3 yl YMETh 00IIAThCS € KOJUIETaMH B HAYYHOM, TPOU3BOJICTBEHHOMN U COLIMAIIBHO-
o01ecTBeHHOH chepax AeITeTbHOCTH

OK 4 yl YMETh aJalTUPOBATHCS K U3MEHSIOIUMCS YCIOBUAM, IIEPEOLICHUBATD
HAKOIJICHHBIH ONBIT, aHAIM3UPOBATh CBOM BO3MOKHOCTH

OIIK.1 31 UMETb MPECTABICHUE O MOCIIEIHUX OTKPBITUSAX B 00JIACTH HAHOTEXHOJIOTUH H
MHUKPOCUCTEMHON TEXHUKHU

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO IIPOLIECCA B HAYKE U
TEXHHUKE, 3Tallbl HCTOPUYECKOT0 PAa3BUTHSI HAHOTEXHOJIOTUH, MECTO U 3HAUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

OIIK.1 34 3HATh METOJI0JIOTMYECKHNE OCHOBBI U MPUHIIUIIBI COBPEMEHHOM HAyKH

OIIK.1 35 3HaTh OCHOBHBIE UCTOPUYECKHE ITAIIbl U MPEINOCHUIKM BOZHUKHOBEHUS
HAHOTEXHOJOTMU U MUKPOCUCTEMHOMN TEXHUKU

OIIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIN U 3apYOEIKHBIN OMBIT U JOCTHKECHUS B
00JIaCTH HAHOTEXHOJIOTUM U MUKPOCHCTEMHON TEXHHUKH

OIIK.2 yl YMETh MCII0JIb30BaTh PE3yJIbTaThl OCBOCHHSI JUCLUIUIMH IPOTrPaMMBI
MarucTpaTypsl

OIIK.3 yl UMETD OIBIT pabOThI B KOJIJICKTHBE

OIlK.3 y2 YMETb IOPOXKAATh HOBBIE HJIEU, IPOSBIIITH KPEATUBHOCTh

OIIK 4 yl YMETh CAMOCTOSITEIIbHO IPUOOPETaTh U UCIOJIb30BaTh B IPAKTHUECKON
JeSITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOCH MPEMETHON 00JIaCTH

OIIK.5 yl yMeTb 0hOpMIISATh, IPEACTABIATh, TOK/IAIbIBATh U APT'yMEHTHPOBAHHO
3alMIIATh PE3YJIbTaThl BHIIOIHEHHON pabOThI

IIK.1 31 3HaTh OCHOBHBIE 33]1a4M, HAIPABJICHUs], TCHICHLIUN U IIEPCIIEKTUBBI PA3BUTHS
HaHOTEXHOJIOTUM U MUKPOCUCTEMHOM TEXHHMKH, a TAKKE CMEXHBIX o0JiacTei
HAyKH U TEXHUKHU

IIK.1 yl YMETh NpeagaraTb HOBble 00JIACTH HAyYHBIX MCCIIEOBaHUN U pa3paboToK,
HOBBIE METOJIOJIOTUYECKUE TTOIXObI K PEIIEHUIO 33]1a4 B 00J1aCTH
HAHOTEXHOJIOTMU U MUKPOCUCTEMHOMN TEXHUKU

IIK.1 y2 BJIa/IETh HAaBbIKaMU aHAJIM3a U UICHTU(UKAIIMKA HOBBIX MPoOJIeM 1 obacTeit
UCclieIoBaHMsI B 00JaCTH HAHOTEXHOJIOTMU M MUKPOCUCTEMHOM TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHON HAYYHOW TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKMMH U SKCIIEPUMEHTAIbHBIMU [TOIX0JaMH B IIEPEAOBBIX
HaIPaBJICHUSX HAHOTEXHOJIOTUH U MUKPOCHUCTEMHON TEXHUKH

IK.1 y4 YMETb BBIIIOJIHATH TEOPETUUECKOE U SKCIIEPUMEHTAIILHOE UCCIIEI0OBAaHUE B
pamMKax IMOCTaBJIEHHBIX 33]a4

I1IK.2 31 3HATh OCHOBHBIE METO/IbI BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBLHON
n30upaTenbHON TUArHOCTHKY JIJIsl U3y4EHUs! HAHOCUCTEM

I1IK.2 32 3HaTh (PU3UUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOIIMUX NP peaTu3aliu
HAaHOTEXHOJIOTUH, BO3MOXXHOCTHU U XapaKTEPUCTUKN MaTEpUaJIoB,
WCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

I1IK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIONINX Ha MPaHUIIAX
paznenax ¢a3 B pa3IMyHbIX HAHO- U MUKPOCHCTEMAaX

I1IK.2 yl YMEeTh TOTOBUTH METOJI0JIOTMYECKOE 0OOCHOBAHNE HAYYHOTO UCCIIEAOBAHUS U
TEXHUUYECKOH pa3pabOoTKH B 00JIaCTH HAHOTEXHOJIIOTUH U MUKPOCHCTEMHON
TEXHUKHU

I1IK.2 y2 BJIAJIETh HABBIKAMHW METOJOJIOTHYECKOTO aHAIN3a HAYYHOT'O UCCIIEIOBAHUS U
€ro pe3yJbTaToB

[IK.2 y3 yMETh pa3pabaThiBaTh METOIUKH MIPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN

[1apaMeTPOB U XapaKTEPUCTUK U3 HAHOTEXHOJIOTUA U MUKPOCUCTEMHOU
TEXHUKH, AaHAJIM3UPOBATh UX PE3YJIbTAThI
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[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOYKHbIE
CIOCOOBI UX NOJTYYECHUS

I1K.3 31 3HaTh METOIbI CHHTE3a U UCCIEI0BaHUSI MOIEIeH

IIK.3 33 3HATh (PU3MUECKUE U MATEMAaTHYECKNUE MOJIEIH MTPOLIECCOB U SBJICHUIA,
OTHOCSAILIMXCS K UCCIETYEMOMY OOBEKTY

IIK.3 35 3HATh OCHOBHBIC MEXaHU3MBbI (PH3UYECCKUX SBICHUH, MPOUCXOIAIINX HA
HaHOYPOBHE

IIK.3 36 3HATh OCHOBHBIE (PM3UKO-XUMHUECKUE MOJICIH MTPOIIECCOB, SIBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHUKH

IIK.3 37 3HATh (PU3MYECKUE IPUHLIUIIBI U MEXAHU3MBI, JISKAIUE B OCHOBE IIOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

I1K.3 yl YMETb OCYLECTBIIATh (POPMATU3ALMIO U AITOPUTMU3ALUIO (PYHKIIMOHUPOBAHUS
HCCIIETYEMOM CUCTEMBI

I1K.3 y3 BJIaJIeTh METOJJaMH pacyeTa NapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIENIEH,
HCIO0JIb3YEMBIX B IPEIMETHON 00acTH

I1K.3 y5 BJIaJIeTh HABbBIKAMM U METOJMKAaMU pa3pabOTKH (PU3UKO-MaTeMaTHYECKUX
MOJIETICH MPOIIECCOB, SIBJICHUI U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MHUKPOCUCTEMHON TEXHUKHU

I1IK.3 y8 BJIAJICTh MPAKTHYECKUMH HABBIKAMU PA0OTHI C MPOTPaMMHBIMH ITaKETaMH
MaTEeMaTHYECKOr0 MOJICIIMPOBAHUS

I1IK.3 yl0 YMETb aJIeKBaTHO CTaBUTb 3a/1a4 MCCIIEJA0BAaHUS U ONITUMU3ALIUN CIOKHBIX
00BEKTOB HA OCHOBE METOJI0OB MaTEMATUYECKOT0 MOIEIMPOBAHNUS

I1IK.3 yll YMETb IIPUMEHATH COBPEMEHHBIE METO/IBI pacUeTa U aHAIM3a HaHO- U
MHUKPOCUCTEM

[1K.4 yl HMETb OIIBIT IOATOTOBKH HayYHO-TEXHUYECKUX OTYETOB, JOKJIAJ0B U
MyOIMKaIUi M0 TeMe HCCIeT0BaHUMN

I1IK.4 y2 YMETb OLICHMBAaTh HAYYHYIO 3HAYUMOCTb U IIEPCIEKTUBbI IPUKIIATHOTO
HCIIOJIb30BaHUS PE3YJIbTATOB UCCIIEIOBAaHUI B 00J1aCTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOMN TEXHUKHU

[1K.4 y3 MMETH OIBIT pabOThI ¢ IEPUOANYECKON HAYUHOH INTEpaTypoil, TUCKYyCCHM Ha
33JIaHHYIO TEMY M BBICTYIIJICHUI HAa HAYYHBIX CEMHHApax

I1K.4 y4 YMETB J€JIaTh JIOKJIA/bl HA 3aIaHHYIO0 HAYYHYIO TEMY

IIK.5 31 3HaTh 00 OCHOBHBIX TPEOOBAHUSX, IPEABABIAEMbIX K 3asBKaM Ha 3allUTy
00BEKTOB MHTEJUIEKTYaIbHON COOCTBEHHOCTH

IIK.5 32 UMETH NPEJCTABJICHUE O MATEHTHBIX U JIUTEPATYPHBIX HCTOUYHUKAX T10
pa3zpabaThiBaeMoOil TeMe

I1K.5 yl MMETb OMBIT MATEHTHBIX MCCIIEJOBAaHUH 10 pa3pabaThIBaeMON TEMaTHKE

IIpousBoacTBeHHas (MpeIIMIJIOMHAsH) NPAKTHKA: HAYYHO-HCCJIel0BaTeIbCcKasi padora

OK.1 31 3HATh TEPMUHOJIOTHIO MPOPECCUOHANTBHON cepbl AeATeIbHOCTH Ha
VHOCTPAHHOM SI3bIKE

OK.3 yl YMETb 00IAThCS C KOJUIETaMu B HAYYHOM, MPOM3BOACTBEHHON M COLMAIbHO-
00111eCTBEHHOH chepax esTeNbHOCTH

OK.4 yl YMETb aIalITUPOBATHCA K U3MEHAIOIIUMCS YCIOBUAM, IIEPEOLICHUBATD
HAaKOIUICHHBIN OIBIT, aHAJIM3UPOBATH CBOM BO3MOXKHOCTH

OIIK.1 31 HMMETh MPEJCTaBICHUE O MOCIESIHUX OTKPBITHIX B 00JIACTU HAHOTEXHOJIOTUH U
MUKPOCHCTEMHON TEXHUKH

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTU UCTOPUYECKOIO MPOLIECCa B HAYKE U
TEXHUKE, dTallbl HCTOPUYECKOTO PA3BUTHs HAHOTEXHOJIOTMH, MECTO U 3HAYEHUE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUPE

OIIK.1 34 3HaTh METOIOJIOTHYECKUE OCHOBBI U ITPUHIUIIBI COBPEMEHHON HAayKU

OIIK.1 35 3HaTh OCHOBHBIEC UCTOPUYECKUE JTAIlbl U MPEINOCHUIKM BOSHUKHOBEHUS
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HaAHOTCXHOJIOTHMH U MHKpOCHCTCMHOﬁ TCXHUKU

OIIK.1 36 3HATH MEPEIOBON OTEUECTBEHHBIHN 1 3apyOeKHBIN ONBIT M JOCTHKEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHUKH

OIIK.2 yl YMETh UCI0JI30BATh PE3YJIbTATHl OCBOCHUS JUCLMIUIMH IIPOTPaMMBbI
MarucTpaTypsl

OIlK.3 yl VUMETH OTBIT Pa0OTHI B KOJJICKTHBE

OIIK.3 y2 YMETb OPOXKJIATh HOBBIE HJICH, ITPOSIBISATh KPEATUBHOCTh

OIIK .4 yl YMETb CaMOCTOSTENIBHO IPUOOPETATh U UCII0JIb30BATh B IPAKTUUECKON
NesITeIbHOCTH HOBBIE 3HAHUS U YMEHHUs B CBOEH MpeAMETHON 00J1acTH

OIIK.5 yl yMeTb 0OPMIIATD, IPEACTABIATH, JIOKJIAILIBATH U apTYMEHTHPOBAHHO
3alIUIIATh PE3yIbTAThI BHINOJIHEHHON pabOTHI

IK.1 31 3HATh OCHOBHBIC 3a/1a4y, HAIIPaBJICHUs, TECHACHLIUU U IIEPCIEKTUBBI Pa3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOM TEXHUKH, a TAK)KE CMEXHBIX 00s1acTeit
HAyKH U TEXHUKHU

IIK.1 yl YMETh IpeJiaraTh HOBbIE 00JIaCTH HAYYHBIX HCCIIEIOBAHUH U Pa3pabOTOK,
HOBBIE METOJI0JIOTMUECKHUE MOAX0/Ibl K PELICHHUIO 3a1a4y B 00J1acTh
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKHU

IK.1 y2 BJIaJIeTh HaBbIKAaMM aHAJIM3a U UICHTU(UKALIMK HOBBIX ITPOo0OeM U olnacTteit
HCCIIEIOBaHMsI B 00JIaCTH HAHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHUKHU

[K.1 y3 BJIAJIETh COBPEMEHHON HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUUECKUMHU U SKCIIEPUMEHTAIbHBIMU [TOIX0JaMH B IIEPEAOBbIX
HAIIPABJICHUSIX HAHOTEXHOJIIOTHH U MUKPOCUCTEMHON TEXHUKHU

IIK.1 y4 YMETb BBIIIOJIHATH TEOPETUYECKOE U HKCIIEPUMEHTAIIBHOE UCCIIEI0BAHUE B
paMKax IOCTaBJICHHBIX 33]a4

[IK.2 31 3HaTh OCHOBHBIE METOJIbl BBICOKOYYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTebHON AMAarHOCTUKHU U1 U3YYSHHsI HAHOCUCTEM

IIK.2 32 3HaTh (PU3MUECKYIO OCHOBY IIPOIIECCOB, MPOTEKAIOIINX MPH peaTu3aiu
HAaHOTEXHOJIOTUH, BO3MOYXHOCTH U XapaKTEPUCTUKU MaTEpUAJIOB,
UCIIOJIb3YEMBIX B HAHOTEXHOJIOTUSIX

[1K.2 33 3HATh (PU3MKO-XMMHUYECKHE OCHOBHI IPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
paszzaenax ¢a3 B pa3IMUHbIX HAHO- 1 MUKPOCHUCTEMAX

IK.2 yl YMETh TOTOBUTHh METOJI0JIOTHUYECKOE€ 0OOCHOBAHKME HAYYHOTO MCCIICIOBAHUS U
TEXHUYECKOH pa3paboTKH B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON
TEXHUKHU

IIK.2 y2 BJIa/IETh HaBBIKAMHU METOJOJIOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEIOBaHUS U
€ro pe3ynbTaToB

I1IK.2 y3 yMeTh pa3palbaTbhiBaTh METOMKU MPOBEIEHUS UCCIIEI0BaHUI U U3MEpEHU
MapaMeTpoB U XapaKTEPUCTHUK U3ENN HAHOTEXHOJIOTMH U MUKPOCHCTEMHOM
TEXHHUKH, AaHAJIM3UPOBATh UX PE3YJIbTaTh

[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] 1 HAHOMATEPUAJIOB, BO3MOKHbBIE
Coco0bl UX NOJTYYECHHUS

I1IK.3 31 3HaTb METOJBI CHHTE3a U UCCIIEI0BaHUs MOJIeIed

IIK.3 33 3HaTh QU3HUECKUE U MATEMAaTHYECKHUE MOJIEITH TIPOIIECCOB U SIBJICHUM,
OTHOCSIINXCS K HCCIETyEMOMY OOBEKTY

[IK.3 35 3HATh OCHOBHbIE MEXaHU3Mbl (PU3UUECKUX SBJICHHUM, MPOUCXOAIINX HA
HAaHOYPOBHE

[IK.3 36 3HATh OCHOBHbIE (PU3UKO-XUMUYECKUE MOJIENIN MTPOLIECCOB, SBJICHUI U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TeXHUKH

[1K.3 37 3HaTh GU3MYECKUE TIPUHIIUIIBI 1 MEXaHU3MBI, JISKAIME B OCHOBE TIOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

I1K.3 yl YMETh OCYIIECTBISATH (POPMaTN3AIMIO U AJITOPUTMU3AINIO0 (PYHKITMOHUPOBAHUS
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HCCIIETyEMON CUCTEMBI

IIK.3 y3 BJIAJIETh METOJJAMHM pacyeTa [apaMeTpOB U OCHOBHBIX XAPAKTEPUCTUK MOJEIIEH,
UCIOJIb3YEMBbIX B IPEIMETHOI 00JacTu

IIK.3 yS BJIJIETh HABBIKAMH U METOJMKAMU pa3pabOTKH (pU3MKO-MaTeMaTHYECKIX
MoJIeJIel MPOLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHON TEXHUKH

IIK.3 y8 BJIAJIeTh IPAKTUUECKUMH HAaBbIKAMU PaOOTHI C IPOrPaMMHBIMH [TaKETaMU
MaTEMaTHYECKOTI0 MOJICITMPOBAHUS

IIK.3 yl0 YMETb aJI€KBaTHO CTABUTbH 3a/1a4U MCCIEAOBAHNS U ONITUMU3ALNH CIOXKHBIX
00BEKTOB HA OCHOBE METOJI0OB MAaTEMATUYECKOTO MOIEITHPOBAHUS

I1K.3 yll YMETh IPUMEHSTH COBPEMEHHBIE METObI pacueTa U aHaJIN3a HaHO- U
MHUKPOCHCTEM

I1IK.4 yl HMMETH OIIBIT IIOArOTOBKY HAYYHO-TEXHUYECKUX OTUETOB, JOKIJIAI0B U
nyOJIMKalui 10 TeMe MCCIeJOBaHuM

[1K.4 y2 YMETb OLIEHUBATh HAYYHYIO 3HAUUMOCTb U MEPCIIEKTUBBI IPUKIIATHOTO
HCIOJIb30BAHUS PE3yJIbTAaTOB HCCIIEI0OBaHUN B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKU

[IK.4 y3 HUMETh OIBIT pabOThI C IEPUOAUYECKON HAYUHOH TUTEpaTypoll, TUCKYCCHii Ha
3aJIaHHYIO TEMY U BBICTYIIJICHUM Ha HAyYHBIX CEMHHApax

I1K.4 y4 YMETb JEJIaTh JOKJIAJbl HA 3aJaHHYI0 HAYYHYIO TEMY

IIK.5 31 3HAaTh 00 OCHOBHBIX TPEOOBAHMSIX, IPEABIBISIEMbIX K 3asBKaM Ha 3alUTY
00BEKTOB MHTEJIEKTYaIbHON COOCTBEHHOCTH

IIK.5 32 HMMETb IIPEACTABICHUE O IATCHTHBIX U JIMTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTbIBaeMoil Teme

IIK.5 yl HMETh OIBIT NaTEHTHBIX MCCIIE0BaHUM N0 pa3padaThIBAEMON TEMATHKE

Focydapcmeeﬁﬁa}z umoezoeas ammecmayusl

IToaroroBka K caaue u

caavda rocyaiapCrBeHHOro 3K3aMmeHa

OIIK.1 31 MMETh IPEJCTABIECHUE O MOCIEIHUX OTKPBITHAX B 00JaCTH HAHOTEXHOJIOTUU U
MUKPOCHCTEMHOMN TEXHUKHU

OIIK.1 33 3HAaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUECKOTO MPOLIECCA B HAYKE U
TEXHMKE, dTaIlbl UCTOPUYECKOIO Pa3BUTUS HAHOTEXHOJIOTMH, MECTO U 3HAaYCHHE
HAaHOTEXHOJIOTUU B COBPEMEHHOM MUPE

OIIK.1 34 3HATh METOJI0JIOTHYECKNE OCHOBBI M IPUHLIUIIBI COBPEMEHHON HAYKU

OIIK.1 35 3HaTh OCHOBHBIEC UCTOPUYECKHE ITAIIbl ¥ MPEINOCHUIKM BOZHUKHOBEHUS
HAHOTEXHOJIOTMU U MUKPOCUCTEMHOMN TEXHUKU

OIlIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIN U 3apYOEKHBIH OIBIT U JOCTUKEHUS B
00JIaCTH HAHOTEXHOJIOTUM U MUKPOCHCTEMHON TEXHUKH

OIIK.2 yl YMETb UCIOJIB30BATh PE3YIbTAThl OCBOSHUS AUCLUILINH POTrpaMMBbl
MarucTpaTypsl

OIIK 4 yl YMETh CAMOCTOSITEIILHO IPUOOPETaTh U UCIIONIB30BaTh B IPAKTHUYECKON
NIesITeJIbHOCTH HOBBIE 3HAHUS U YMEHUS B CBOEH MpeMEeTHON o0nactu

IIK.1 31 3HATh OCHOBHBIE 3a/1a4M, HAIIPaBJICHUs, TEHACHLIUN U TIEPCIIEKTUBBI Pa3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKH, a TAK)KE CMEXHBIX 00sacTeit
HAyKH U TEXHUKHU

[IK.1 yl YMETb NpeasiaraTb HOBble 00J1aCTH Hay4HBIX UCCIEOBaHUM U pa3paboToK,
HOBBIE METOJI0JIOTHUECKHUE MOAXO0/IbI K PELICHHUIO 3a1a4y B 00J1acTh
HAHOTEXHOJIOTUU M MUKPOCHCTEMHOMN TEXHUKU

IIK.1 y2 BJIaJIETh HaBbIKaMM aHAJIM3a U UJCHTU(UKAIIUN HOBBIX MTPOOJIeM 1 o0nacTeit
UCCIIeIOBaHMsI B 001aCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKHU

IK.1 y3 BJIAJIETh COBPEMEHHOW HAYYHOU TEPMUHOJIOTHEN U OCHOBHBIMHU

TCOPETUYCCKUMU U SKCIICPUMCEHTAJIBHBIMHA ITOAX0JaMH1 B IIEPECAOBBIX
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HAIpaBJICHUAX HAHOTCXHOJIOTHH U MPIKpOCHCTGMHOfI TCXHUKHU

IK.1 y4 YMETb BBIINOJIHATh TEOPETUYECKOE U IKCIIEPUMEHTAIIBHOE UCCIIEI0BAHKE B
paMKax IOCTaBJICHHBIX 33]a4

I1IK.2 31 3HaTh OCHOBHBIE METOJIbI BEICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTebHON AMAarHOCTUKHU U1 U3YYCHHsI HAHOCUCTEM

I1IK.2 32 3HATh (PU3MUECKYI0O OCHOBY MPOIIECCOB, MPOTEKAIOMINX NP peaTU3aIiu
HAaHOTEXHOJIOTUH, BO3MOXXHOCTH U XapaKTEPUCTUKHA MAaTEPHUAJIOB,
HCIIOJIB3YEMBIX B HAHOTEXHOJIOTUSX

I1IK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIOLINX Ha MPAHULIAX
pazzgenax ¢a3 B pa3IMuHBIX HAHO- 1 MUKPOCHUCTEMAX

I1IK.2 yl YMETbh TOTOBUTh METOJI0JIOTHYECKOE 000CHOBAaHME HAYYHOT'O UCCIIEJOBAHUS U
TEXHUYECKOH pa3pabOTKU B 00JIACTH HAHOTEXHOJIIOTUN U MUKPOCUCTEMHON
TEXHUKHU

IIK.2 y2 BJIa/IETh HAaBBIKAMHU METOJOJOTMYECKOr0 aHaIN3a HAYYHOI'O UCCIIEOBaHUS U
€r0 Pe3yJIbTaTOB

IIK.2 y3 yMeTh pa3padaThlBaTh METOIMKU MPOBEICHHS UCCIICA0BAaHUM U N3MEpEHUit
[1apaMeTPOB U XapaKTEPUCTUK U3/EIINK HAHOTEXHOJIOTUNA U MUKPOCHCTEMHOM
TEXHHMKH, AaHAJIM3UPOBATh UX PE3YJIbTaThl

[1IK.2 y4 YMETb aHAJIM3UPOBATh CBOMCTBA HAHOYACTUL] U HAHOMATEPUAJIOB, BO3MOKHBIE
Croco0bl UX NOJYUYECHUs

IIK.3 35 3HATh OCHOBHBIC MEXaHU3MbI (PU3UICCKHUX SBICHUH, POUCXOIAIINX Ha
HAaHOYPOBHE

I1IK.3 36 3HATh OCHOBHbIE (PU3UKO-XUMUYECKUE MOJIENIN IIPOLIECCOB, SIBJICHUI U
00BEKTOB B 00JIACTH HAHOTEXHOJOTMH U MUKPOCUCTEMHOM TeXHUKU

I1K.3 37 3HATh (PU3NUECKUE IPUHLIUIIBI U MEXAHU3MBI, JISKAIIME B OCHOBE TIOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

IK.3 yl YMETh OCYIIECTBIATH (POPMATU3AMIO U AITOPUTMHU3ALNIO (PYHKITMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

IIK.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTPOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
HCIOJIb3YEMBIX B IPEIMETHON 00acTH

IIK.3 y5 BJIaJIeTh HaBbIKAMM U METOJIMKaMU pa3pabOTKH (PU3MKO-MaTeMaTHYECKUX
MO/IEJIeH MPOIIECCOB, SIBJICHUN U 00BEKTOB B 00J1aCTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOMN TEXHUKHU

I1K.3 y8 BJIa/IETh IPAKTUYECKUMH HaBbIKaMU pabOTHI C MPOTrPAMMHBIMU MaKeTaMH
MaTEMaTHYECKOT0 MOJIEITMPOBAHUS

I1K.3 yl0 YMETh aJIeKBaTHO CTaBUTh 3aJa4M MCCICAOBAHUS U ONTUMHU3ALMH CIIOKHBIX
00BEKTOB HA OCHOBE METOJI0OB MaTEMAaTHYECKOTO MOIETHMPOBAHHUS

[IK.3 yll YMETb IPUMEHSATH COBPEMEHHBIE METOBI pacueTa U aHaJIu3a HaHO- U
MHUKPOCHCTEM

3ammTa BBINYCKHON KBAJIN(UKANMOHHOM PadoThl, BKJIYas MOATOTOBKY K IpoLeaAype 3aIUUThI U

Npoueaypy 3alMUThI

OK.1 31 3HATh TEPMHUHOJIOTHIO MPOPECCHOHATBHON chepbl AeITeTbHOCTH Ha
MHOCTPAHHOM $I3bIKE

OK.1 yl YMEThb YUTaTh U pedeprupoBaTh JUTEPATYPy Ha HHOCTPAHHOM SI3bIKE

OK.1 y2 YMETh UCIOJIH30BaTh 3HAHUS S3bIKA JIJIS1 TPO(PECCHOHATTEHOTO MEXyHAPOHOTO
OOIIEHUS M B HAYYHO-HUCCIIEJOBATENILCKOM e TETbHOCTH

OK.2 yl YMETb UCIIOJIB30BaTh HA IIPAKTUKE YMEHUS U HABBIKA B OPraHU3aLuU
MCCIIEI0BATEIILCKUX U MMPOEKTHBIX paboT, B YIIPABJIEHUH KOJJIEKTUBOM

OK.3 yl yMETh 00IIAThCS ¢ KOJUIETaMH B HAYYHOM, IPOU3BOJICTBEHHON U COITUAIBHO-
001IeCTBEHHO chepax IesTeNbHOCTH

OK .4 yl YMETh aJIaliTUPOBATHCS K U3MEHSIOIIMMCS YCIOBUSM, IEPEOIICHUBATh
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HaKOILJICHHBIM OIIBIT, AHAJIM3UPOBATH CBOM BO3MOXXHOCTH

OK.5.B 31 3HATh COBPEMEHHYIO HAYUHYIO KApTUHY MUpa

OK.5.B 32 3HaTh OCHOBHBIE METOIOJOTMYECKUE KOHIICTIIIMU COBPEMEHHON HAYKU

OK.5.B 33 3HATh OCHOBHBIE METO/Ibl HAYYHOI'O TO3HAHUS

OIIK.1 31 MMETh MPE/ICTaBICHUE O MOCIEAHUX OTKPHITHIX B 00J1aCTH HAHOTEXHOJIOTUU U
MUKPOCHCTEMHON TEXHUKH

OIIK.1 33 3HaTh OCHOBHbBIE 3aKOHOMEPHOCTH UCTOPUYECKOIO Mpoliecca B HaAyKe 1
TEXHUKE, 3TAIbl UCTOPUUECKOTO Pa3BUTHS HAHOTEXHOJIOIMH, MECTO U 3HAaUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUPE

OIIK.1 34 3HATh METOJI0JIOTMYECKHNE OCHOBBI U MPUHIIUIIBI COBPEMEHHOM HAyKH

OIIK.1 35 3HaTh OCHOBHBIEC UCTOPUYECKHE ITAIIbl U IPEINOCHUIKM BOZHUKHOBEHUS
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOHN TEXHUKU

OIIK.1 36 3HATH MEPEIOBON OTEUYECTBEHHBIHN 1 3apyOeKHBIN ONBIT M JOCTHKEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHUKH

OIIK.2 yl YMETh UCIIOJIB30BaTh PE3YJIBTATHI OCBOCHUS AUCLUIUIMH IPOrPaMMBbl
MarucTpaTypsl

OIlK.3 yl MUMETH OTBIT Pa0OTHI B KOJJICKTHBE

OIIK.3 y2 YMETb MOPOKIATh HOBBIE UJIEU, IPOSIBIATH KPEATUBHOCTD

OIIK .4 yl YMETb CAMOCTOSATEIBHO IPUOOPETATh U UCIIOIb30BATh B IPAKTUYECKON
JesITeIbHOCTH HOBBIE 3HAHUS M YMEHHUs B CBOEH NpeAMETHON 00JIacTH

OIIK.5 yl yMeTb 0()OpMIIATh, IPEACTABIATh, TOKIAIbIBaTh U APT'yMEHTHPOBAHHO
3alMIIATh PE3YJIbTaThl BHIIOJHEHHON pabOThI

OIIK.6.B |y3 BJIaJIeTh HaBbIKaMM yOJIMYHBIX JIEJIOBBIX U HAYYHBIX KOMMYHUKALIUI

IIK.1 31 3HaTh OCHOBHBIC 33]1a4M, HAIPABJICHUs], TCHICHLIUN U IIEPCIEKTUBBI PA3BUTHS
HaHOTEXHOJIOTUM U MUKPOCUCTEMHOMN TEXHHMKH, a TAKXKE CMEXHBIX o0JiacTei
HAyKH U TEXHUKU

IK.1 yl yYMETh NpeaaraTb HOBble 00JIACTH HAayYHBIX UCCIIE0OBAaHUM U pa3paboToK,
HOBBIE METOIOJIOTUYECKUE TOXObI K PEIIEHUIO 33]1a4 B 00J1aCTH
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

IIK.1 y2 BJIa/IETh HaBbIKAMU aHAJIM3a U UICHTU(UKAIIMKA HOBBIX MPoOIeM 1 obacTeit
UCClIeIOBaHMsI B 001aCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHOM HAYYHOW TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKMMH U SKCIIEPUMEHTAIBHBIMU [TOX0JaMH B IIEPEAOBBIX
HAIPaBJICHUSAX HAHOTEXHOJIOTUH U MUKPOCHUCTEMHON TEXHUKH

IIK.1 y4 YMETH BBIIIOJIHATE TEOPETUUECKOE U IKCIIEPUMEHTAIIBHOE UCCIIEI0BAHUE B
pamKax IMOCTaBJICHHBIX 3a]a4

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BBICOKOUYBCTBUTEIBHON CBEPXJIOKATBHON
n30MpaTebHON AUAarHOCTUKHU Il U3YYSHHsI HAHOCUCTEM

[IK.2 32 3HATh (PU3MUECKYIO0 OCHOBY MPOIIECCOB, MPOTEKAIOIINX P pealn3au
HAaHOTEXHOJIOTUH, BO3MOYXXHOCTH U XapaKTEPUCTUKU MAaTEPUAJIOB,
MCIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

I1IK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOIIECCOB, MPOTEKAIONINX Ha MPAaHUIIAX
paznenax ¢a3 B pa3IMyHbIX HAHO- U MUKPOCHCTEMAaX

I1IK.2 yl YMETh TOTOBUTH METOJJ0JIOTHUECKOEe 000CHOBaHUE HAYYHOT'O UCCIIEIOBAHUS U
TEXHUUYECKOH pa3pabOoTKH B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCHUCTEMHON
TEXHUKHU

I1IK.2 y2 BJIAZIETh HABBIKAMHU METOJOJIOTHYECKOTO aHAIN3a HAYYHOT'O UCCIIEIOBAHUS U
€ro pe3yJbTaToB

[IK.2 y3 yMETh pa3pabaThiBaTh METOIUKH ITPOBEICHUS HCCIICIOBAHUN U U3MEPECHUM

[1apaMeTPOB U XapaKTEPUCTUK U3/EIINN HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN
TEXHUKH, AaHAJIM3UPOBATh UX PE3YJIbTATHI
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[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOYKHbIE
CIOCOOBI UX NOJTYYECHUS

I1K.3 31 3HAaTh METOJbI CUHTE3a U UCCIIEI0BAHUS MOIEIEH

IIK.3 33 3HATh PU3NYECKUE U MATEMAaTHUECKUE MOIEIH MTPOLIECCOB U SABICHHIA,
OTHOCSAILIMXCS K UCCIETYEMOMY OOBEKTY

IIK.3 35 3HATh OCHOBHBIC MEXaHU3MBbI (PH3UYECCKUX SBICHUH, MPOUCXOIAIINX HA
HAaHOYPOBHE

IIK.3 36 3HATh OCHOBHBIE (PM3UKO-XUMHUECKUE MOJICIH MTPOIIECCOB, SIBJICHUN U
00BEKTOB B 00JIaCTH HAHOTEXHOJOTMH U MUKPOCUCTEMHOM TeXHUKH

IIK.3 37 3HATh (PU3MYECKUE IPUHLIUIIBI U MEXAHU3MBI, JISKAIUE B OCHOBE IIOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

IIK.3 yl YMETb OCYLECTBIIATh (POPMATU3ALMIO U AJITOPUTMU3ALUI0 QYHKIIMOHUPOBAHMS
HCCIIETYEMOM CUCTEMBI

IIK.3 y3 BJIa/IETh METOJIAMU pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
HCIO0JIb3YEMBIX B IPEIMETHON 00acTH

IIK.3 y5 BJIaJIeTh HABbBIKAMM U METOJMKAaMU pa3pabOTKH (PU3UKO-MaTeMaTHYECKUX
MOJIEJIeH MPOIIECCOB, SIBJICHUN U OOBEKTOB B 00J1aCTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOMN TEXHUKHU

I1IK.3 y8 BJIAJICTh MPAKTHYECKUMH HABBIKAMU PA0OTHI C MPOTPaMMHBIMH ITaKETaMH
MaTEMaTHYECKOI0 MOJIEITMPOBAHUS

I1IK.3 yl0 YMETb aJIeKBaTHO CTaBUTb 3a/1a4 MCCIIEJA0BAaHUS U ONITUMU3ALIUN CIOKHBIX
00BEKTOB HA OCHOBE METOJI0OB MaTEMATUYECKOT0 MOIEIMPOBAHNUS

I1IK.3 yll YMETb IIPUMEHATH COBPEMEHHBIE METO/IBI pacUeTa U aHAIM3a HaHO- U
MUKPOCHCTEM

[1K.4 yl HMETb OIIBIT IOATOTOBKH HayYHO-TEXHUYECKUX OTYETOB, JOKJIAJ0B U
MyOIMKaIUi M0 TeMe HCCIeT0BaHUMN

I1IK.4 y2 YMETb OLICHMBAaTh HAYYHYIO 3HAUUMOCTb U NIEPCIEKTHUBbI IIPUKIIATHOTO
WCIOJIb30BaHUs PE3YIbTATOB UCCIIEIOBAHHUM B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

[1K.4 y3 MMETH OIBIT pabOThI ¢ IEPUOANYECKON HAYUHOH INTEpaTypoil, TUCKYyCCHM Ha
33JIaHHYIO TEMY M BBICTYIIJIEHUI Ha HAYYHBIX CEMUHApPax

I1K.4 y4 YMETB J€JIaTh JTOKJIAJbl HA 3aIaHHYI0 HAYUHYIO TEMY

IIK.5 31 3HaTh 00 OCHOBHBIX TPEOOBAHUSX, IPEABABIAEMbIX K 3asBKaM Ha 3allUTy
00BEKTOB MHTEJUIEKTYaIbHON COOCTBEHHOCTH

IIK.5 32 UMETH NPEJCTABJICHUE O MATEHTHBIX U JIUTEPATYPHBIX HCTOUYHUKAX T10
pa3zpabaThiBaeMoOil TeMe

I1K.5 yl MMETD OMBIT MATEHTHBIX UCCIIEOBAHUI 10 pa3padaThIBaeMOil TeMaTHKe

[IK.19.B |yl BJIa/IETh METOJIaMU MaTeMaTUYECKOT0 MOJEIMPOBAHUSI IPUOOPOB U
TEXHOJIOTUYECKHMX IIPOLECCOB C IIEJIbI0 ONTUMHU3ALMHU UX TapaMeTPOB

I[IK.19.B |y3 BJIaJIETh COBPEMEHHBIMH NporpaMmMHbIME cpenctBamu (CAD) MonenupoBanus,
ONTUMAJILHOTO MPOEKTUPOBAHMS U KOHCTPYHUPOBaHUS TPUOOPOB, CXEM U
YCTPOMCTB 3JIEKTPOHUKH M HAHOIJIEKTPOHUKHU PA3TUYHOTO (DYHKIIMOHAIEHOTO
Ha3HAYCHUS

I[IK.19.B |y4 yMeTh pa3zpalaThiBaTh PU3NUECKUE U MATEMAaTHUYECKUE MOJAEIH IPHOOPOB U

YCTPOMCTB 3JEKTPOHUKH U HAHOAJIEKTPOHUKHU, pa3padbaThiBaTh
TEXHOJIOTMYECKUE MapLIPYThl UX U3TOTOBIICHUS

(DaKlebman’IMGHble ()qu;ul’l]lqul

IIpoexkTHpPOBaHNE H TEXHOJOTHS JIEKTPOHHOI KOMIIOHEHTHOH (a3bl

IIK.19.B

31

3HaTh METO/IbI pacyueTa, MPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS U MOJICPHU3ALINU
ANEKTPOHHON KOMIOHEHTHOU 0a3bl C MCIOIb30BAHUEM CHCTEM
ABTOMATU3MPOBAHHOIO MPOEKTUPOBAHUS U KOMIIBIOTEPHBIX CPEJCTB
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IIK.19.B

BJIaACTh METOAAMU MAaTEMATHUYCCKOI0 MOJACINPOBAHUA HpI/I60pOB n
TCXHOJIOTHYCCKUX MPOUCCCOB C NCJIbI0 OIITUMHU3AINHN UX TAPAMCTPOB

IIK.19.B

BJIAZCTE METOAaMU ITPOCKTUPOBAHUA BHGKTpOHHOﬁ KOMITOHEHTHOM 0a3bl U
TCXHOJIOTHYCCKUX NPOHCCCOB SJICKTPOHUKH U HAHOSJICKTPOHUKHU

IIK.19.B

BIIQJIETh COBPEMEHHBIMH MporpaMMHbIMU cpeacTBamu (CAD) monenupoBanus,
ONTUMAJIFHOTO MPOCKTUPOBAHUS U KOHCTPYHPOBAHUS TPHOOPOB, CXEM U
YCTPOWCTB 3JICKTPOHUKH U HAHODJICKTPOHHUKH PA3IMYHOTO (PYHKIIMOHATBHOTO
HA3HAYCHHUS

IIK.19.B

y4

yMeTh pa3pabaTbIBaTh PU3NYECKUE U MaTEMaTHUYECKHE MOAEIU IPpUOOpPOB U
YCTPOMCTB 3JIEKTPOHUKH ¥ HAHOIJIEKTPOHUKH, pa3padaThIBaTh
TEXHOJIOTUYECKHE MapIIPYThl UX U3TOTOBJICHHUS
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