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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 oOpa3zoBaHus (00beM, coAepiKaHUE, IUIAHUPYEMbIE pe3yJIbTaThl), OpPraHU3alUOHHO-
IelarOrMYecKuX YCIoBUHM, (opM aTTecTaluu, KOTOPBIA IPEACTaBIEH B BUAE 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.

Nudopmanus 06 o6pa3oBaTeibHOM MporpamMme pasmernieHa Ha odurmanpHoM caiite HI'TY B cetn
«Uutepuery http://www.nstu.ru/sveden/education.

KoMmriekT TOKYMEHTOB IO 00pa3oBaTeNbHOW NporpaMMe OOHOBISIETCS €KErOJHO C YYeTOM
Pa3BUTHS HAYKU, KYJIbTYPbl, SKOHOMUKHU, TEXHUKH, TEXHOJIOTMH U COLMAIbHON CQephl.

1.1.1 B oOmieii xapakTepucTuke 00pa3oBaTEIbHON MPOrPaMMBI YKa3bIBAIOTCS:
KO/l 1 HAMMEHOBAaHUE HAIIPABICHUS [TOJITOTOBKH;
HaIpaBJICHHOCTH (TPOo(dMIiTh) 00pa30BaTEIBHOMN MPOTPaMMBI;
KBaJIM(PUKAIHSL, IPUCBABAcMasi BBITYCKHUKAM;
BUJI TPO(HECCHOHABHON AEATEIBHOCTH, K KOTOPOMY T'OTOBSITCS BBIITYCKHHUKH;
e [UJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI 00pa30BaTEIbHON IPOrPaMMbl — KOMIIETEHIIMH, KOTOPBIMU
JIOJDKHBI 00J1a1aTh BBITYCKHUKH:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTaHIAPTOM;
- YCTaHOBJIEHHBIE OpraHu3aluedl JONOJIHUTENbHO K KOMIIETEHUUSM, YCTAHOBJIEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM, C YYETOM HalpaBlieHHOCTH (mpoduis) oOpa3oBaTenbHON
MIPOrpamMMEl;
®  [UIAaHUpPYEMbIe Pe3yJbTaThl O0YUEHMS MO KaXI0M JUCHUIUIMHE (MOIYJII0) U MPAKTUKE - 3HAHUS,
YMEHUS, HABBIKU U (WJIN) OMBIT AEATENbHOCTH, XapaKTEPU3YIOLIHE ITarbl OPMHUPOBAHUS KOMIIETCHIIUH U
oOecrneunBaroIIye JOCTUKEHHE IIJIAHUPYEMbIX PE3yJIbTaTOB OCBOCHMS 00pa30BaTeIbHON IPOrPaMMBI.

B KayecTBe HPUIIOKEHHUS K OCHOBHOM XapaKTepUCTHKE o0pa3oBaTenbHON
IPOrpaMMbl IPUBOUTCSA: TAOJMUIIA COOTBETCTBUSI MEXKIY XapaKTEepUCTUKAMU  ITallOB  OCBOCHMUS
KOMIIETEHIIMH (3HAHUSAMHM, YMEHMSIMH M ONBITOM JIeATENbHOCTH BBIMYCKHHKA) M 3JEMEHTaMH
o0pa3oBaTenbHOM MporpaMMbl (Y4eOHBIMH JUCIUIUIMHAMY (MOAYJISIMH) U IPAKTHUKAMHU ).

112 B yyeOHOM TIulaHE YyKa3bIBaeTCs IepeyeHb JUCHUIUIMH (MOnyJei), MNpakTHK,
aTTECTAIIMOHHBIX HCIIBITAHUN TOCYIapCTBEHHOW HMTOTOBOW aTTeCTallii OOYyYaromUXCs, APYIHX BHUIOB
yueOHOI NesTenbHOCTH (Aajee BMecTe - BUABI Y4eOHOH MAeATeNbHOCTH) C yKa3aHMEeM HMX o0beMa B
3aUeTHBIX €AMHMIIAX, TIOCIEI0BATEIbHOCTH U paciipeieiieHus 1o nepuojiam oOydenus. B yueOHoMm 1iane
BbIJIENIIE€TCSL 00BEM pabOThI 0OYUAIOIIMXCS BO B3aUMOJICHCTBUU C IpernojaBareseM (anee - KOHTaKTHas
pabota obyuaromuxcsi ¢ npenogaBaTeneM) (10 BUAAM Y4€OHBIX 3aHSATHUN) M CaMOCTOSITEILHOM pabOThI
o0yyaroImuxcst B akaJleMUUecKux vacax. [ kakaoi AMCHUIUIMHBL (MOAYINA) U MPAKTUKU yKa3bIBAaeTCS
dbopma MpoMeEKyTOYHOM aTTECTAIUH 00yJaIOIIUXCSI.

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  HaWMEHOBaHHWE IUCUUIUIUHBI (MOAYIIS);

e [IepeueHb IUIAHMPYEMBIX PE3yJbTAaTOB OOYYEHHS MO JUCIHUIUIMHE (MOAYJI0), COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbl;

®  yKa3aHHME MecCTa JIUCUUIUIMHBI (MOAYJs) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpamMMBbl;



e 00BEM AMCUUIUIMHBI (MOMYJIS) B 3a4ETHBIX €MHULAX C yKa3aHHEM KOJUYECTBA aKaJeMHUUYECKHX
YacoB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydaromuxcsl ¢ mpernojaBaTeneM (1Mo BHAAM y4eOHBIX
3aHATHI) U Ha CAMOCTOSITEIFHYIO padoTy 00yJaromuxcs;

e coacpXkaHME JUCLMIUIMHBI (MOIYJsl), CTPYKTYPHUPOBAaHHOE IO TeMaM (pas[enaM) C yKa3aHHEM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJeMHUYECKUX YaCOB U BUIOB yUEOHBIX 3aHATHIA;

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

e (OHI OLEHOYHBIX CPEACTB JUIsI MPOBEACHUS NMPOMEXKYTOUHOH aTTecTaluy OO0y4aroImuxcs IO
JTUCLHUILITHHE (MOYIIIO);

® [IepeuYeHb OCHOBHOW M JIONOJIHUTEILHOW Yy4eOHOH JuTepaTypbl, HEOOXOIAUMOW JUIsl OCBOCHUS
JTUCIUTITUHBI (MOIYJIs);

® IepeYeHb pecypcoB MH(MOPMAIMOHHO-TEICKOMMYHUKAIMOHHOK cetn "MHTEepHET" (nanee - ceTh
"UuTepHer"), HEOOXOUMBIX IS OCBOCHUS AUCUUIUINHBI (MOIYIIS);

®  [epedyeHb METOAMYECKOI0 U MPOrPaMMHOI0 00EeCTIeYeHNs AUCLUIUINHBI (MOAYJIS);

e 1mepeyeHb  WHGPOPMAIMOHHBIX  TEXHOJOTHH,  HWCHOJB3YyeMBIX  TNPH  OCYLIECTBICHUU
0o0pa30BaTeNpHOIO Ipolecca M0 JUCHUILUIMHE (MOXYJI0), BKJIKOYas IE€peYeHb I[POrpaMMHOIO
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  yKa3aHWE BUIA MPAKTUKH, cr1ocoOa u Gpopmsl (hopm) ee mpoBeneHus;

®  [epeYeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00YUEHUS MPH MPOXOKJACHUHN MPAKTUKH, COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3YyJIbTaTaMH OCBOSHHS 00pa30BaTENbHOM MPOTpPaMMBbI;

e  yKa3aHME MecTa PAKTUKU B CTPYKType 00pa3oBaTeIbHON MPOrpaMMBbl;

e yKa3aHMe oObeMa MPAKTUKU B 3aUETHBIX €IMHHIIAX U €€ MPOJOJDKUTEIBHOCTH B HEJENIX 1100 B
aKaJeMUYECKUX WM ACTPOHOMUYECKUX Yacax;

®  CoJepXXaHHE NMPAKTUKU;

e ykazaHue ()OpM OTUETHOCTH I10 MPAKTHKE;

e (OHJ OLEHOYHBIX CPEACTB JUIsl MPOBEACHUS NMPOMEXKYTOUHOH arTecTaluu oOy4aroIluxcs IO
NPaKTUKE;

e MepedeHb yueOHOW JIuTepaTypsl U pecypcoB cetu "MHTepHeT", HEOOXOIUMBIX AJI MIPOBEIEHUS
NPaKTUKU;

e nepedyeHb HH(POPMAIIMOHHBIX TEXHOJOTHH, UCIOIb3yEMBIX IIPU MTPOBEACHUH MPAKTUKH, BKIHOYas
nepevyeHb NPOorpaMMHOro o0ecreyeHns U MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOIUMOCTH);

e  OmMcaHHe MaTePUATLHO-TEXHUYECKOHW 0a3bl, HEOOXOIMMOH ISl TPOBEICHNUS TPAKTHKH.

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 KOMIIETEHIIMH C YKa3aHHEM OJTanoB HUX (OpMUPOBaHMS B MpoOIecce OCBOECHHUS
00pa30BaTeNbHON POrpaMMbl;

e ONUcaHHWe IOKa3zaTeliel M KPUTEPHEB OLEHMBAHUSA KOMIETEHIMH Ha pa3lM4yHbIX dTamax Hux
dbopMHpOBaHUs, ONMHUCAHHE INIKAJA W TMPOLEAYp OLEHMBAHUSA JUIl KaXJIOro pe3yibTara OOy4eHHus IO
JUCIUIIMHE (MOAYIIIO) UITU TPAKTHKE;

® THUIOBbIE KOHTPOJbHBIC 33/JaHUS WM WHBbIE MaTepHalbl, HEOOXOIMMBbIE IJIsi OLEHKH 3HAHHM,
YMEHUH, HaBBIKOB M (WJIM) ONbITAa JESITEIbHOCTH, XapaKTePU3YIOUMX d3Tanbl (OPMHUPOBAHUS
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 AJISl TOCYJapCTBEHHON UTOIOBOM aTTeCTalluy BKJIIOYAET B ceOsl:
® [epevyeHb KOMIETEHLUH, KOTOPbIMU JIOJKHBI OBJIAJETh OOydarolnecs B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON MPOTPaMMBl;

e OmMcaHHWE TMOKa3aTeliell W KPUTEPHEB OICHUBAHUS KOMIIETEHIIMH, a TaKXKe IIKal M TPOLEAYp
OIICHUBAHWS,



®  THUIOBBIC KOHTPOJIbHBIC 3aJJaHMsI FJIM WHBIE MaTepPHalbl, HEOOXOAUMBIC JUISI OIICHKH Pe3yIbTaTOB
OCBOEHHSI 00pa30BaTENBLHON MPOTPAMMBEI;

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

1.2 lleanb (Muccusi) od0pa3oBaTesibHOI NPOrpaMMbl

Muccusi o6pa3oBarensHoil niporpammbl 28.04.01 HaHOTEXHOJIOTMM W MUKPOCHCTEMHAsT TEXHHKA,
Marucrepckasi mporpamma: Marepuanbl MHKpPO- W HAHOCHCTEMHOW TEXHUKH (OCHOBHOM BUJ
JeaTeibHOCTH HayuHo-HcciieioBaTeNnbekasi) B COCTOMT B TOATOTOBKE BBITYCKHHKOB, CIHOCOOHBIX
OCYIIIECTBIISITh HAYYHO-HCCIEA0BATEIBCKYIO MPO(PECCHOHANBHYIO JIeATENbHOCTh, CBSI3aHHYIO C (PU3UKOM
HOJYIPOBOJHUKOB W JHAJICKTPUKOB, (PU3MKONW HHU3KOPAa3MEPHBIX CTPYKTYp, (H3UKONW IMOBEPXHOCTH,
HAHOTEXHOJIOTUSIMU B JJIEKTPOHUKE, MaTepuajaMd MHUKPO- M HAHOCHUCTEMHON TEXHHUKH, MHKpPO- U
HaHORJIEKTPOHUKOM.

Llenu o6pa3oBarenbHON MpOrpamMmbl 0a3UPYIOTCS Ha COBOKYIHOCTH 3HAHUM, YMEHUN, HAaBBIKOB U
METOJUK, KOTOPbIMU TOJKHBI 00s1agaTh BeimyckHUKU OII 28.04.01 nmocne oOyueHus u yepe3 HEKOTOPbII
MIPOMEXKYTOK BpeMeHH mociie o0yuenust. Taxoke menu OIT 28.04.01 cTpostcst Ha MPUHIIUAIIE COOTBETCTBUS
npodeccnonanbHbX TpeboBanuii OIl, mpodeccnoHambHBIX CTAaHAAPTOB MOIYIPOBOIHUKOBOM OTpaciu,
KOTOpBIE YAOBIETBOPSIOT NMpodeccuoHANbHBIM TpeboBanusM 6a3oBbix padoroaareneit (MDIT CO PAH,
AO «H3IIIT ¢ OKb» u AO «HIIIT «BocToky).

1.3 Cpoxu ocBoeHusi 06pa3oBaTe/ibHON NPOrpaMMbl

OO6beM mporpamMmbl MaructpaTypsl coctaBiser 120 3aueTHeIX efuHMIl (Janee - 3.6.)  BHE
3aBHCUMOCTH OT MPHUMEHSIEMBIX 00pa30BaTEeIbHBIX TEXHOJIOTUH, pealn3aluy IPOTrpaMMbl MAaruCTPATyPhI
110 MHUBHYaJIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCJIe YCKOPEHHOMY O0y4YEHHUIO.

Cpok moxydeHusi oOpa3oBaHHs 1O 00pa30BATEIBHOW TporpaMMe B OYHOW Qopme 0oO0ydeHus,
BKJIIOYAsl KaHUKYJIbBI, TPEIOCTaBIISIEMbIE MOCIIE MPOXOXKICHUSI TOCYyJapCTBEHHON HWTOTOBOW aTTeCTallWy,
BHE 3aBUCHUMOCTU OT MPUMEHSIEMBbIX 00pa30BaTENbHbIX TEXHOJOTMN cocTaBiusieT 2 roxa. OObem
IpOrpaMMbI MAaruCTPaTyphbl, peau3yeMblil 32 OJJMH y4eOHBIH Toj1, cocTaBiseT He Oomnee 60 3.e.

1.4 sA3pIk peann3zanuu 00pa3oBaTeIbHON NPOTrPAMMBbI
OOpaszoBarenbHas  JEATENBHOCTh 10  HPOrpaMMe  MarucTparypbl — OCYIIECTBIISIETCS  Ha
roCyIapCTBEHHOM s3bike Poccuiickoi denepanui.

1.5 HopmaTuBHas 0a3a

TpeboBaHMsT M yCIOBHSA peajM3allMd OCHOBHOM 0O0pa3oBaTeIbHONW MpPOTrpaMMbl ONPEIEISIOTCS
@®enepalibHBIM  TOCYAApCTBEHHBIM  00pa30BaTENbHBIM  CTAaHJApPTOM  BBICIIETO 00pa3oBaHUs IO
HanpasyieHuo noArotoBkn 28.04.01 HaHOTEXHOJIOrMM M MHUKpPOCHCTEMHAs TEXHMKA, YTBEP KIECHHBIM
npukazoM MunoOpHayku Poccum ot 09.09.15 Ne990 (3apeructpupoBan Muntoctom Poccun 05.10.15,
peructpaiiMoHHbIl Ne39159), a Takke rocylapCTBEHHBIMH HOPMATHBHBIMH aKTaMH U JIOKAJIbHBIMU
aKTaMu o0pa30BaTeNbHOM OpraHu3aluy.

1.6 OcobennocTu 00pa3oBaTeIbHOI MPOrPaMMBbI

[Tpu paspabotke obOpazoBaTenbHOil mporpammbl 28.04.01 HaHOTEXHOJIOTHMM M MUKPOCHCTEMHAs
TeXHMKa (Maructepckas mnporpamma: Marepuansl MUKpO- M HAHOCUCTEMHOW TEXHHMKH) YYTEHBI
TpeOOBaHUSI PErMOHAIBHOIO PhIHKA TPY/AA, COCTOSHUE M IMEPCIEKTUBBI PA3BUTHUS IMOJTYIPOBOJIHUKOBON
OTpaciu.

Komnerennuu, mnpuoOperaemble  BBITYCKHHUKaMH, C(HOPMYIHUPOBaHBI TakXke C  Y4EeTOM
npodeccuonanbHoro crangapra: «40.006 MmxeHep-rexHoyor B 00J1acTi TPOU3BOACTBA HAHOPA3MEPHBIX
MOJYIPOBOJHUKOBBIX ~ NMPUOOPOB M HHTErpajbHBIX cxem». CooTBeTcTBHE NPO(PECcCHOHATBHBIX
komneteHit ®I'OC BO tpynoBsiM GyHKIHMAM, cHOPMYIHPOBAHHBIM B NMPO(ECCHOHAIBHOM CTaHAApTE,
npuBezieHo B Tabnune 1.6.1.



Tabmuma 1.6.1

[Tpodeccuonansubie kommereHu @I'OC BO B
COOTBETCTBUU C IpodriieM 00pa3oBaTEIHbHOM
IPOTPaMMBI

TpynoBsie PyHKIIMN 1 KBATM(PUKAITMOHHBIE
TpeboBaHus, cHOpMyITUPOBAHHEIE B
poeCCHOHAIIBHOM CTaHAPTE /WK 110
MPEUIOKEHUI0 paboToaarenen

—TOTOBHOCTH  ()OPMYJIMPOBATh IEIM M  3aJauH
HAy4YHBIX MCCIICIOBAHUI B 00JIACTH HAHOTEXHOJIOTHH
H  MHKDOCHCTEMHON  TEXHHKH, OOOCHOBaHHO
BBIOMPATh TCOPETHYECKHE M OKCIIEPUMEHTAIbHBIC
METOJbI U CPEJCTBA pEIICHHs CHOPMYITUPOBAHHBIX
3amgau (TTK-1)

—TOTOBHOCTh pa3pabaThiBaTh METOIWKH IPOBEICHUS

UCCIICIOBAaHU ¥ M3MEPEHHUH IMapaMeTpoB M|
XapaKTePUCTHK  M3/CNUH  HAHOTEXHOJIOTMH W
MHUKPOCHUCTEMHOW TEXHUKH, AaHAJIM3HPOBATH UX
pesyiabratsl (ITK-2)

—TOTOBHOCTh  pa3pabarbiBaTh  (HU3UYECKUE U
MaTeMaTHIeCKHe MO/IEIH, IPOBOJIUTH
KOMITBIOTEPHOE ~ MOJEIHMPOBAHHE  HCCIIETyeMbIX

(U3NIECKUX MPOIECCOB B 00JIACTH HAHOTEXHOJIOTHH
1 MEKpocHucTeMHOM Texauku (ITK-3)

O06001meHHbIe TPYAOBbIe QYHKIIUN:

1. O6ecnevenne GyHKIIMOHUPOBAHUS
HaHO3JIEKTPOHHOTO MPOU3BOJICTBA B
COOTBETCTBUH C TEXHOJIOTHUECKON
nokyMeHTauuei. [logaepxka v yanydiieHue
CYLIECTBYIOIIMUX TEXHOJOTUYECKUX MTPOLIECCOB
1 HEOOXOIUMBIX PEKHMOB ITPOU3BOJICTBA
BBIITYCKAaeMOil opranuzanuei mpoayKIHHU.

2. Pa3paboTka 1 BHEJpEHHE COBPEMEHHBIX
TEXHOJOTMYECKUX IPOLIECCOB, OCBOEHUE
HOBOT'O 000PY/10BaHMsl, TEXHOJIOTMUECKON
OCHACTKH, HEOOXOJUMBIX PEKHMOB
IPOM3BOJICTBA HA BBITYCKAEMYIO
OpraHu3alMen MPOAYKIHIO.

—TOTOBHOCTh  BBITIOJHATH  HAayYHO-TEXHUYCCKHE
OTYETHI, JOKIJAAbI, IyOJUKAIMH 10 pe3yJbTaTaM
BBINOJIHEHHBIX HccienoBanuii (ITK-4)

—TOTOBHOCTH O()OPMIISITH 3aIBKH HA 3aLIUTY OOBEKTOB
UHTEJUIeKTyaabHOU coocTBeHHOCTH ([TK-5)

ICHOCO6HOCTB pa3pabarbiBaTh TEXHUYECKHE 33JaHUS
Ha TPOCKTHPOBAHUE TEXHOJIOTUYECKHX IIPOIECCOB
MIPOM3BOJICTBA MATEPUAIIOB U U3JEIUN IIIEKTPOHHOI
texauku (I1K.19.B)

3. Pa3paboTka nporpaMM BHEPEHUS HOBOM
TEXHUKHU M TEXHOJIOTHUII 110 CBOEMY
HanpaBiieHUI0. Pa3paboTka TEXHOIOTHYECKUX
MapIIPyTOB U3TOTOBJICHUS] HAHOJJICKTPOHHBIX
U3 IEIINN.

4. 3nanue GpyHAaMEHTaIbHBIX OCHOB (PU3UKH
TOJYIIPOBOTHUKOB, (PU3UKHA TOBEPXHOCTH
TBEP/BIX TeN U GU3UKU HU3KOPA3MEPHBIX
CHUCTEM.

5. 3HaHME HIMPOKOTO CIIEKTPa METOJOB
UCCIIeIOBaHMS U IMarHOCTUKU
HaHOMAaTepHaJIOB U PYHKIIMOHAIbHBIX
YCTPOMCTB Ha UX OCHOBE.

6. 'oToBHOCTH pabOTaTh HA COBPEMEHHBIX
HCCIIEIOBATENbCKUX N3MEPUTEIbHBIX
YCTaHOBKAXx.

7. BnageTp HaBbIKaMU MaTeMaTUYECKOT O
MOJICTMPOBAHUS (PU3UUECKHUX MPOIIECCOB B
00JacTh HAaHOMATEPUAJIOB U HAHOTEXHOJIOTHH.

[Tpu peanuszanuu o6pa3oBaTeIbLHON MPOTrPaMMBbl IPEIYCMOTPEHO CONPOBOXKIECHHE 00yUYarOIIUXCS
aKaJEeMUYECKHUM KOHCYJIbTAaHTOM, OKa3bIBAIOLIUM COJAEUCTBUE B (HOPMHPOBAHUHM WHAMBHUAYAIbHBIX
00pa30oBaTeNbHBIX TPACKTOPUH, BHIOOPE NWCIUILIMH, O0OECIEYMBAIOIUX MPOPECCHOHATBLHOE pa3BUTHE
CTYZEHTA.

1.7 BocTpe60BaHHOCTH BHIYCKHMKOB
«xopubiM» npeanpusitueMm s Kadeapsl I[IIuMD HITY saBngercs Wuetutyr Qusuku
nonaynpoBogHukoB uM. A.B. PxanoBa CO PAH, kxoTopblii BbICTYHaeT OCHOBHBIM IOTpeOUTENIEM



BBIITYCKHUKOB ~ oOydarommxcs 1o HanpasieHuto 28.04.01 (222900.68). HWactuTyT (dU3UKH
nosynpoBogHUKOB UM. A.B. P:xanoBa CO PAH BXxoauT B nepeueHb, BKIIOUYEHHBIX B CBOJHBIA pEECTp
opraHuzanyii 000poHHO-poMblluIeHHOro Komiuiekca (ITpuka3 MuHucCTepcTBa NPOMBIINIICHHOCTH U
toprosiu Poccuiickoii @eneparun Ne.137 ot 5 pespans 2013 1.).

TpynoycTpoMCTBO BBIMYCKHUKOB ocyiecTBisiercss npeumyiiectBeHHo B MPII CO PAH Ha
JIOJDKHOCTH MHKEHEPHOTO COCTaBa, JIMOO B BUE MOCTYIUICHHS B acIUpaHTypy. OCTaabHbIE BBITYCKHUKU
TPYAOYCTpauBaroTcs 0o B pojacTBeHHbIX MHCTUTYTax CO PAH, nmubo B mpeanpusaTusx M KOMIIaHUSIX
MHUKpPO3JIeKTpoHHOTO poduis r. HoBocubupceka, tTakux kak AO «H3IIIT ¢ OKb» u AO «HIIIT «Boctoky,
a100 MPOAOIKAIOT NPO(HECCHOHABHYIO Kapbepy 3a PYOEk oM.

2. KBanuduxkanmoHHasi XapaKTePUCTHKA BbINYCKHUKA

2.1 ObsaacTp npodeccHOHATILHOM /1eSITeJIbHOCTH BBITYCKHUKOB, OCBOMBIIHUX MpPOrpaMMy
MarucTparyphbl, BKIIOYAET COBOKYIHOCTb CPEJICTB, CIIOCOOOB M METOJIOB YEJIOBEUECKOW IEATEIHHOCTH,
HAIPaBJIEHHOM Ha TEOPEeTUYECKOE U OSKCIEPUMEHTAIbHOE HCCIIEeI0OBaHUe, MaTeMaTHU4ecKoe U
KOMITBIOTEPHOE MOJICJIMPOBAHUE, MPOEKTHUPOBAHUE, KOHCTPYMPOBAHUE, TEXHOJIOTHIO IMPOU3BOACTBA U
9KCITyaTallMi0 MaTepuajoB, KOMIIOHEHTOB HAHO- M MHUKPOCHUCTEMHOM TEXHUKH Pa3IM4HOTO
(GYHKIIMOHAIBFHOTO HA3HAYCHHUsI, pa3pabOTKy M MPUMEHEHHE MPOIIECCOB HAHOTEXHOJIOTMH M METOJIOB
HAHOJIMArHOCTHKHU.

2.2 OObekTaMum npodecCHOHAIBHON 1eATEeJbHOCTH BBIIYCKHUKOB 00pa3oBaTeIbHOMN

HpOrpaMMBI SIBJISIOTCA:

— MarepHaibl U KOMIOHEHTHI HAHO- ¥ MUKPOCHCTEMHON TEXHUKU;

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

— [IpoucCChl HAHOTCXHOJIOTMHU U METOAbl HAHOAUAIrHOCTHUKH,

- (1)I/I3I/IKO-MaTeMaTI/ItI€CKI/IC u (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IC MOZACIM IMPOLHCCCOB CHHTE3d, AUArHOCTUKHU U
(YHKIIMOHUPOBAHMSI MATEPUATIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHON TEXHUKHU;

— anmaparHble U IPOTPaMMHBIE CPECTBA Ul MOJEINPOBAHNUS, IPOCKTUPOBAHUS U KOHCTPYHPOBAHHUS,
HOJTYYSHHS ¥ UCCIIIOBAHUS MATEPHAIOB M KOMIIOHEHTOB HAHO- 1 MUKPOCHUCTEMHOM TEXHHKH;

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

2.3 OCHOBHBIM BHMIOM IPO(ECCHOHANIBHON JESATENbHOCTH, K KOTOPOH TOTOBUTCS BBITYCKHUK
o0Opa3oBaTenbHON IpOrpaMMel, siBisiercs: Hayuno-uccnedosamensvckas.

2.4 OOyuarouuiics TOTOBUTCA K PpEIICHUIO CIEAYIUMX NnpogecCHOHANbHBIX 3aJa4 B
COOTBETCTBUHM C HAIPaBJICHHOCTHIO (MpoduiieM) oOpa3oBaTeNbHON MPOrpaMMbl U OCHOBHBIM BHJIOM
po(heCcCHOHATBHOM NesTeIbHOCTH (Hay4HO-HCCIeI0BATEIbCKAS).

— ompeleNieHHWe HaNpaBJICHHUH, 1eJel U 3a7a4 HAyYHBIX HUCCIEIOBaHUM, BHIOOP METOJIOB MPOBEICHUS
AKCIIEPUMEHTAIbHONU padoThl, aHaIu3, 00padoTKa, UHTEPHPETALU U NPEACTABICHUE PE3YJIbTaTOB U
BBIBOJIOB IIPOBEACHHBIX UCCIIEIOBaHU;

— pa3paboTKa METOAMK IPOBEACHHUS HCCIECJOBAaHMM M HM3MEPEHHMH MapaMeTpoB U XapaKTEPUCTHUK
U3JIeIM HAaHOTEXHOJOTUU U MUKPOCUCTEMHOM TEXHUKHU, aHAJIU3 UX PE3YNbTATOB;

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

— TMOATOTOBKAa HAyYHO-TEXHHUYECKHUX OTYETOB, 0030pOB, pedepaToB, MyOIMKAIMA MO pe3ylbTaTaMm
BBINOJIHEHHBIX UCCIIEOBAaHUI, MOATOTOBKA U MPEJCTaBICHHE JOKJIAJA0B HAa Hay4YHble KOH(PEPEHINH U
CEMUHAapHI,

— (Quxcanus 1 3amuTa 00BEKTOB HHTEIUIEKTYaIbHONH COOCTBEHHOCTH.

2.5 Ilnanupyemble pe3yabTaThbl 0CBOEHHS 00Pa30BaTeIbLHOI MPOrpaMmMbl (KOMIIETEHIIHN).
B pesynbrare ocBoeHus1 00pa3oBaTeNbHON MPOTrPaMMBI Y BBIITYCKHUKA JOJDKHBI OBITH C(HOPMUPOBAHBI
cienyomuye komnereHuuu (tadbmuna 2.5.1).



Tabmuua 2.5.1

Koanl ‘ Komnerenuuu, 3HaHUs1/yMeHu st
Obwexynomypusie komnemenyuu (OK)
OK.1 CMOCOOHOCTD MCIO0JIb30BAaTH MHOCTPAHHBIN A3bIK B IPodecCHOHAIbHOI cdepe
31 | 3HATh TEPMUHOJIOTHIO MPO(ECCHOHATLHON Cephl AeSITETbHOCTH HA HHOCTPAHHOM SI3BIKE
yl | ymerb uutarh u peeprupoBarh IUTEPATypy Ha HHOCTPAHHOM SI3BIKE
y2 | yMeTh UCIOIB30BaTh 3HAHUS SI3bIKA JJIs1 TPO(PECCHOHATBHOTO MEXTYHAPOJHOTO OOIIEHUS U B
Hay4HO-UCCJIEI0BATEIbCKON IEATEIbHOCTH
OK.2 CIOCOOHOCTDH HCIOJIL30BATh HA IPAKTHKE YMEHHS M HABBIKH B OPraHU3aluu
HCCJIEI0BATEIbCKUX M IPOEKTHBIX paldoT, B yIPABJICHUH KOJLIEKTHBOM
yl | ymeTb UCI0NIb30BaTh HA MPAKTUKE YMEHUS M HaBBIKU B OpraHU3aI[u UCCIIEI0BATENbCKUX U
MPOEKTHBIX PaboT, B YIPABICHUN KOJUIEKTHUBOM
OK.3 TOTOBHOCTHb K AKTHBHOMY O0IEHHUIO C KOJLJIETAMU B HAYYHO, IPOU3BOJACTBEHHOH U
COLMATbHO-001IeCTBEHHOIi chepax AeATeJbHOCTH
yl | ymerb o0maThcs ¢ KojuieraMu B Hay4HOM, IPOU3BOACTBEHHON U COLUAIBHO-00IIIECTBEHHON
cdepax AesITeIbHOCTH
OK .4 CIOCOOHOCTb AJANITHPOBATHCH K M3MEHAIIUMCS YCI0BUAM, IIePeOleHNBATh
HAKOILUICHHBbIH ONBIT, AHAJM3HPOBATH CBOM BO3MOKHOCTH
31 | 3HaTh OCHOBHBIE METOJOJOTMUECKIE KOHIENIIUA COBPEMEHHON HAyK1
32 | 3HaTh OCHOBHBIE METO/Ibl HAYYHOI'O IO3HAHUS
33 | 3HaTh CUCTEMHYIO IEPUOU3ALINIO0 UCTOPUHU HAYKU U TEXHUKH
34 | 3HaTh COBPEMEHHYIO HAYUYHYIO KapTUHY MUpa
yl | ymMeTh aanTupoBaThCsl K M3MEHSIOIINUMCS YCIOBUAM, IEPEOLIEHNBATh HAKOIUIEHHBIHN OIBIT,
aHAJIM3UPOBATh CBOM BO3MOXKHOCTH
Oobwenpogheccuonanvrvie komnemenyuu (OI1K)
OIIK.1 CIOCOOHOCTH MOHUMATH OCHOBHBIE MP00JIeMbI B CBOeil MPeAMeTHOH 00/1aCTH, BHIOMPATH
MeTO/bl M CPeICTBAa UX pPellieHUs
31 | UMeTh IpeacTaBlIeHNE O MOCIEAHUX OTKPHITHAX B 00JaCTH HAHOTEXHOJIOTUU U
MUKPOCHCTEMHOMN TEXHUKHU
32 | yMETb OLICHMBATh MHBECTULIMOHHYIO ITPUBJIEKATEIBLHOCTD IIPOEKTA C YYETOM CTAIUU ETO
peayiv3alyy U TUIa UHBECTOPA
33 | 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIlecca B HAyKe U TEXHUKE, ITaIlbl
HCTOPUYECKOTO Pa3BUTHSI HAHOTEXHOJIOTUH, MECTO U 3HAUEHNE HAHOTEXHOJIOTHH B
COBPEMEHHOM MHUpE
34 | 3HaTh METOJI0JIOTHYECKNE OCHOBBI M IPUHLIUIIBI COBPEMEHHON HAYKU
35 | 3HaTh OCHOBHbIE HCTOPUYECKHUE 3TAIIbl U MPEANOCHUIKA BOZHUKHOBEHUSI HAHOTEXHOJIOTHH U
MUKPOCHUCTEMHON TEXHUKU
36 | 3HATh NEPEIOBOM OTEUECTBEHHBIN U 3apyOeKHBIN OIBIT U JOCTUKEHHS B 00JIaCTH
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU
yl | 3HaTh METOAOJIOTHIO Pa3pabOTKH MPOEKTOB U IPOrpaMM, B TOM YUCJIE TOCTPOCHHUS,
peopraHu3alyy, peCTpyKTYpU3allui U PEUHKUHUPUHTA OM3HEC-TTPOIIECCOB
OIIK.2 CIOCOOHOCTb UCIOJIb30BATH Pe3YJIbTAThl OCBOCHUS JUCHHILIMH IIPOrPpaMMbl
MarucTparypbl
yl | yMeTh HCTI0b30BaTh Pe3yJbTaThl OCBOCHUS JUCIUILUIMH IPOrpaMMbl MarucTpaTyphbl
OIIK.3 CIOCOOHOCTH AEMOHCTPHPOBATH HABBIKH Pad0Thl B KOJLJIEKTHBE, IOPOKAAaTh HOBbIE
ujaen (KpeaTuBHOCTD)
31 | yMeTh OpraHM30BBIBaTh MPOEKTHYIO PabOTy, pa3padaTbiBaTh U KOHTPOJIUPOBATH PECYPCO-
BPEMEHHBIE IPOEKTHBIE TOKA3ATENN
32 | 3HaTh MPUHIIMIIBI, METO/IbI, HHCTPYMEHThI KOMaHA000pa30BaHUS M TEXHOJIOTUHU padOTHI B
KOMaHJe
yl | UMeTh OnbIT pabOTHI B KOJUIEKTHBE




y2

YMCTDb INOPOKAATh HOBBIC UJICH, ITPOABJISATE KPCATUBHOCTDH

OIIK .4 CIMOCOOHOCTH CAMOCTOSITEJIbHO MPUOOPETATH M MCNOJIb30BATh B IPAKTHYECKOM
AesiTeJIbHOCTH HOBbIE 3HAHNWSI U YMEHHsI B CBO€il IpeIMeTHOM 00J1aCTH
yl | yMeTh caMOCTOATEIBHO MPHUOOPETATH U MCTIONIB30BATh B MPAKTUYECKON JESITETLHOCTH HOBBIE
3HAHUS U YMEHUS B CBOCH MPEMETHON 001acTu
OIIK.5 TOTOBHOCTH 0(pOPMIISITH, PEACTABJATh, T0KJIAAbIBATH U APTYMEHTHUPOBAHHO
3alUIATH Pe3yJbTAThl BHINOJHEHHOH PadoThl
yl | ymeTh 0hopMIISATE, MPEACTABIATh, JOKIAABIBATH U ApIYMEHTUPOBAHHO 3alllUIIATh

PE3YJIbTAThI BRIIOJHEHHON PaboThI

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

IIK.1

TOTOBHOCTH (DOPMYJIMPOBATH LIEJIU U 331a4M HAYYHBIX UCCJIEIOBAHUIA B 00J1aCTH
HAHOTEXHOJIOTMH M MUKPOCHUCTEMHON TEXHUKH, 000CHOBAHHO BHIOMPATH TeOpeTUYECKHUE
U IKCIIEPUMEHTAJIbHbIE METOAbI M CPeJACTBA pelieHus1 c(hopMyIMPOBAHHBIX 32124

31

3HATb OCHOBHBLIC 3a/la4M, HAITPABJICHUSA, TCHACHI U U IICPCIICKTHBBLI PA3BUTHUA
HAaHOTCXHOJIOIMHU U MHKpOCHCTCMHOfI TC€XHHUKHU, a TAKKEC CMEKHBIX obOnacrei HAaYKHU U
TCXHHUKU

yl

YMETH npeajaratb HOBEIC obnactu HaYy4YHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ u pa3pa60T01<, HOBBIC
MCTOHOJOTMYCCKUC MTOAXO0AbI K PCIICHHUIO 3a1a4 B 001aCTH HAHOTEXHOJIOTHU U
MHKpOCHCTCMHOﬁ TCXHHUKHU

BJIQJICTh HaBBIKAMH aHAJIM3a M UJCHTU(UKAIIUN HOBBIX ITPOOJIeM 1 001acTei nccieoBaHus B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHUKH

BJIAJIETh COBPEMEHHOW HAyYHOW TEPMHHOJIOTMEA U OCHOBHBIMU TEOPETUYECKUMU U
SKCIIEPUMEHTAIBHBIMU MOX0/IaMH B MEPEIOBBIX HAIIPABICHUSX HAHOTEXHOJIOTUU U
MHKPOCUCTEMHON TEXHUKH

YMCETH BBIIIOJIHATE TECOPETHICCKOC U SKCIICPUMCHTAJIBHOC UCCIICJOBAHUC B paMKax
IIOCTABJICHHBIX 3a1a4

IIK.2

TOTOBHOCTH Pa3padaTbiBATh METOAUKH MPOBeIeHUs UCCIeI0BAHUIT U N3MepPeHuil
NapaMeTpoB U XapAKTEPUCTUK U3/1eJIUii HAHOTEXHOJIOTHM U MUKPOCUCTEMHOM TeXHUKH,
AHAJIM3MPOBATH UX Pe3yJbTAThI

31

3HaTb OCHOBHBIC MECTO/bI BI)ICOKO‘-IYBCTBI/ITGJII)HOP'I CBerHOKaHbHOﬁ I/136I/IpaT€JII)HOI71
AUArHOCTUKU JJISI U3YUCHUS HAHOCUCTEM

32

3HaTb (I)I/I3I/I‘-ICCKYIO OCHOBY IIPpOLECCCOB, MPOTCKAOMIUX ITPU pCaAJIM3allu HAHOTCXHOJIOT'UH,
BO3MOXXHOCTH 1 XapPaKTCPHUCTUKN MATCPHUAJIIOB, NCITIOJIL3YCMbBIX B HAHOTCXHOJIOTUAX

33

3HaTb (I)I/I3I/IKO'XI/IMI/ILICCKI/IG OCHOBEI ITPOLIECCOB, ITPOTCKAIONIIUX HA I'PaHULIAX pa3Jciiax (1)213 B
PAa3JIMYHBIX HAHO- U MUKPOCHCTEMAX

yl

YMETb TOTOBUTH METOJOJIOTHYECKOEe 000OCHOBAHNE HAYYHOTO UCCIIEIOBAHUS M TEXHUYECKON
pa3paboTKu B 00JIaCTH HAHOTEXHOJOTUN U MUKPOCUCTEMHON TEXHUKHU

y2

BJIAZICTb HABbBIKAMU MCTOHOJIOT'MYCCKOI'0 dHAJIM3d HAYUYHOT'O UCCIICAOBAHHUA U €TI0 PC3YJILTATOB

y3

yMETbh pa3padaTbIiBaTh METOAUKHU MPOBEACHUSI UCCIIEI0OBAaHUI U N3MEPEHUN TapaMeTpoOB U
XapaKTEPUCTUK U3JEIIUN HAHOTEXHOJIOTUN U MUKPOCUCTEMHOM TEXHUKH, aHAIIU3UPOBATh UX
PE3yJIBTaThI

y4

yYMETb aHAIM3UPOBATH CBOMCTBA HAHOUACTHUI] 1 HAHOMATEPUAIOB, BO3MOKHBIE CITOCOOBI UX
MOJTy4YCHUS

IIK.3

roTOBHOCTH pa3paﬁaTLIBaTb (l)I/I3I/I‘leCKI/Ie H MAaTEMAaTHYC€CKHUE MOAECIU, IPOBOIUTH
KOMIIBIOTEPHOE MOJI€/JIMPOBAHUE UCCIICAYEMbBIX (l)I/ISI/I‘{eCKI/IX IMpoueccos B odJyacTu
HAHOTEXHOJOI'MN U MI/IKI)OCI/ICTeMHOﬁ TEXHUKH

31

3HaTh METOAbI CUHTE3a M HCCJISIOBaHUS MOJIeNeH

33

3HATh (i)I/I3I/I‘—IeCKI/Ie N MaTEMAaTUYCCKHUE MOJCIN ITPOLECCOB U HB.]'IGHI/If/i, OTHOCAIIIUXCA K
HCCIIETyeMOMY OOBEKTY

35

3HAaTh OCHOBHBIC MEXaHU3MbI (bmnqecxnx HBJ'IGHI/II\/'I, MPOUCXOAAINX HA HAHOYPOBHEC

36

3HaTb OCHOBHBIC (I)I/I3I/IKO-XI/IMI/IquKI/IC MOZCIIN ITPOLECCOB, SIBJICHUM ¥ 00BEKTOB B 00J1aCTH
HaAHOTCXHOJIOTHMH U MHKpOCHCTeMHOI)’I TCXHUKU

37

3HaTh (I)I/I3I/I‘-ICCKI/IG MNPUHOUIIBI U MCXAaHU3MBI, JICKAIIUC B OCHOBC ITOCTPOCHUS 1

10




(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

331 | 3HaTh QpU3NUECKUE OCOOCHHOCTH NOJIYIPOBOJHUKOBBIX HHTEIPAIbHBIX PE3UCTOPOB ,
cyOMHUKpOHHBIX 1 HAaHOMUKPOHHBIX KMOIIT Ha o6bemMuHoM kpemuun 1 KHU-cTpykTypax ,
BBICOKOYACTOTHBIX TPAH3UCTOPOB HA FeTEPOCTPYKTYpax

332 | 3HaTh TEXHOJOTNYECKUE OCOOEHHOCTH N3TOTOBJIEHUS MHTEIPAJIbHBIX ITOIYITPOBOAHUKOBBIX

PE3UCTOPOB, CYOMUKPOHHBIX 1 HAHOMUKPOHHBIX TPAH3UCTOPOB, UCIOIb3YEMbIX B
coBpemeHHbIXx CbUC u YBUC

yl | ymMeTh ocyuiecTBIATh (hopManu3anuio U alropuTMHU3aLMI0 (QyHKIIMOHUPOBAHUS UCCIEAyeMO
CUCTEMBI
y3 | BIIageTh METOIAMHU pacueTa apaMeTPOB U OCHOBHBIX XapaKTEPUCTUK MOJEICH,
HCIOJIb3YEMBIX B IPEIMETHON 00JIacTH
y5 | BIaaeTh HaBbIKAMU U METOJIMKaMU pa3pabOTKU (PU3HKO-MATEeMaTHYECKUX MOeIeH
MPOIIECCOB, SABJICHUN U 0OBEKTOB B 00JaCTH HAHOTEXHOJIOTMH M MUKPOCHCTEMHOM TEXHUKU
y8 | BiIageTh NpakTUYECKUMH HaBbIKAMU Pa0OTHI C IPOrPaMMHBIMU [TAKETaMH MaTEMAaTHYECKOTO
MOJIETUPOBAHUS
y10 | yMeTh aieKBaTHO CTaBHUTb 33Ja4l MCCIECIO0BAHUS M ONTUMHU3AIUH CJIOXKHBIX O0BEKTOB Ha
OCHOBE METOJJOB MATEMaTU4YECKOI0 MOAEIUPOBAHUS
yl1 | yMeTh NpUMEHSTh COBPEMEHHBIE METO/Ibl PACUETA U aHAJIN3a HAHO- U MUKPOCHCTEM
y27 | yMETh NIPUMEHATh MaTEMAaTUUYECKOE MOJICIIMPOBAHUE JUIsl aHAJIN3a SJIEMEHTHOH 0a3bl
cyOMukpoHHbIX 1 HaHOMUKPOHHBIX CBUC u YENC
y28 | yMETb BBIUUCIISTH OCHOBHBIE IIAPAMETPhl COBPEMEHHBIX MOIYIIPOBOAHUKOBBIX MHTEIPAIbHBIX
PE3UCTOPOB U TPAH3UCTOPOB
I1K.4 TOTOBHOCTH BBINOJHATH HAYYHO-TEXHUYECKHE 0TYEThI, JOKJIAAbI, IYOJMKANMH 110
pe3yJIbTaTaM BbIIIOJIHEHHBIX HCCIe0BAHMNI
yl | ©IMETh OIBIT HOArOTOBKU HAYYHO-TEXHUYECKHX OTUYETOB, JOKJIAI0B U MyOJIMKaLUi 110 TeMe
HCCIIEA0BAaHUN
y2 | yMETh OLICHMBAaTh HAYYHYIO 3HAYMMOCTb U NIEPCIEKTUBbI IIPUKJIATHOTO UCIIOJIb30BaHUS
pe3yJIbTaTOB MCCIIEN0BaHUN B 0071aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKU
y3 | UMETh ONBIT pabOTHI C MEPUOANYECKON HAYYHOH JIUTEPATYpOH, TUCKYCCHI Ha 3a/laHHYIO
TEMY U BBICTYIUICHHM Ha HAyYHBIX CEMHHApax
y4 | yMeTh ienath JOKJIa/lbl Ha 3aJaHHYIO HAaYUYHYIO TEMY
IIK.5 TOTOBHOCTH 0(hOPMJISITH 3asiBKH HA 3AIIUTY 00bEKTOB HHTE/LUICKTYaIbHOM
cOOCTBEHHOCTH
31 | 3HaTh 00 OCHOBHBIX TPEOOBAHUIX, IPEIBABISIEMBIX K 3asBKaM Ha 3aLIUTYy OObEKTOB
WHTEJJIEKTYaJIbHOM COOCTBEHHOCTH
32 | UIMETh IpeACTaBICHUE O MATEHTHBIX U JIUTEPATYPHBIX HICTOUHUKAX IO pa3pabaThiBaeMoii
TeMe
yl | ©IMETh OIBIT NATEHTHBIX UCCIIEAOBAHMM [0 pa3pabaThiBA€MOM TeMaTHKe
IIpogheccuonanvnvie komnemenyuu (I1K), yemanosnennvle 0opazosamenvhoti opeanuzayueri
OONONHUMENbHO K KOMNEMEHYUIM OCHOBHO20 8UO0A 0esimenbHOCHU
OK.5.B | cnoco0HOCTh K a0CTPAaKTHOMY MBIILICHHIO, AHAJIH3Y M CHHTE3Y
31 | 3HaTh COBPEMEHHYIO HAYUHYIO KApTUHY MUpa
32 | 3HaTh OCHOBHBIE METOI0JIOTMYECKHE KOHIIENIIUN COBPEMEHHON HaYKH
33 | 3HaTh OCHOBHBIE METO/Ibl HAYYHOT'O TO3HAHUS
OIIK.6.B | '0TOBHOCTH K HHHOBALMOHHOM /1eSITeJIbHOCTH
31 | 3HaTh MHTErpaJIbHBIE SKOHOMHYECKHE MOKa3aTean 3)(PEeKTUBHOCTH MPOEKTOB
32 | 3HAaTh MOHSTHE U BUJbI PUCKOB
33 | 3HaTh OCHOBHBIE METO/IbI YIIPABJICHUSI TPOEKTaMU
yl | ymeTs npuHuMaTh 3P PEKTUBHBIE YIIPABICHUYECKHE PEIICHUS B YCIOBUIX HEONPEACIEHHOCTH,
HKCTPEMAaJIbHBIX CUTYaIUil, OCTPON KOHKYPEHTHOMH O0pbObI, 1eHUITa PECYpPCOB,
HEIUIaTeXEeCOCOOHOCTH MPEANPUITHI
y2 | yMeTh HACHTU(DUIIUPOBATh PUCKH, pa3pabaThIBaTh MPOTrPaMMy YIIPaBIEHUS] pUCKAMHU
y3 | BIajeTh HaBbIKAMU MyOJIMYHBIX J€JIOBBIX M HAYYHBIX KOMMYHHKAIUI
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y4 | yMeTb OCYIIECTBISITh MHHOBAIMOHHOE IPOCKTUPOBAHUE, OLIEHUBATH 3(h(hEeKTUBHOCTh
WHHOBAIAH

y5 | yMeThb pOBOANTH aHAIH3 () (HEKTUBHOCTH peasn3alliy MPOEKTa

y6 | yMeTh pa3pabaTbIiBaTh CUCTEMY YIIPABICHUS MPOEKTOM, (POPMHPOBATH OIOJKET MPOEKTA,
OCYILIECTBIISITh OPTaHU3ALIMIOHHOE IPOEKTUPOBAHUE

IIK.19.B | cnoco0HOCTH pa3padaTbIBaTh TEXHUYECKHE 32JaHUS HA IPOEKTHPOBAHUE

TeXHOJIOTHYeCKHX MPOLEecCOB MPOU3BOACTBA MATEPHAJIOB M M3/1eJIMii 3JIeKTPOHHOI
TeXHUKH

31 | 3HaTH METOJBI pacueTa, MPOSKTUPOBAHUS, KOHCTPYHPOBAHUS M MOJICPHHU3ALINH SIICKTPOHHOM
KOMITOHEHTHOI 0a3bl C UCIOJIb30BAHUEM CHUCTEM aBTOMATHU3WPOBAHHOTO MPOEKTUPOBAHUS U
KOMIIBIOTEPHBIX CPEJICTB

yl | BIageTh MeTOJaMU MaTEMaTHYECKOTO MOJEIUPOBAHUS PUOOPOB U TEXHOIOTHUECKUX
IIPOLIECCOB C LEJIbI0 ONITUMU3ALINY UX [TAPAMETPOB

y2 | BIaZieTh METOIaMU TPOESKTUPOBAHUS SJIEKTPOHHONW KOMIIOHEHTHOM 0a3bl M TEXHOJOTHYECKUX
IIPOLIECCOB 3JIEKTPOHUKH U HAHOAJIEKTPOHUKHU

y3 | B1ageTb coBpeMeHHbIMU ITporpaMMubiMu cpeactBamu (CAD) moaenupoBanus,
ONTUMAJILHOTO MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS TPUOOPOB, CXEM U YCTPOICTB
AJIEKTPOHUKHU M HAHOAIEKTPOHUKH Pa3IMIHOr0 (P)YHKIMOHATHHOTO HA3HAYCHUS

y4 | ymetsb pa3zpabarbiBaTh PU3NYECKUE U MATEMAaTHUYECKHE MOJIETU MPUOOPOB U YCTPOMCTB

AJIEKTPOHUKHU M HAHOAIEKTPOHUKH, pa3padaTbIBaTh TEXHOJIOTHIECKUE MAPIIPYTHI HX
U3TOTOBJICHUS

Oranbl GOopMUPOBAHUS KOMIIETEHIIUI BBIMYCKHUKA IPUBEACHHI B Ta0HIe 2.5.2.
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Jranbl (POPMUPOBAHUS KOMIIETEHIIUI BHINTYCKHUKA

Tab6muma 2.5.2

IIpaKTHKa: HAy4YHO-

Hay4YHO-HCCJIEA0BATECIIbCKast

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
NIPAKTHKA I10 TOJIyYEHUIO IpousBojcTBeHHAs TponssoncThenHa (TIpeAMIUIOMHAs ) TIPAKTHKA:
OK.1 MpPaKTHKA: HAYYHO- )

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.2 VnpaBneHHe HHHOBALMSIMH
VueGHas mpaKkTHKa:
TTpousBoaCcTBEHHAS TIpou3BoACTBEHHAS

(TIpeIMIIIOMHAs ) TIPAKTHKA:

Hay4HO-HUCCJIEI0BATEIIbCKasA

OK.4

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-HUCCJIEI0BaTEIbCKas

OIIK.1

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

TMpaKTHKa: IPaKTHKa 110

nccieIoBaTeNbCKas paboTa;
CeMuHapBI 110

TIpaKTHKA: HAYIHO-
HCClIeI0BATEIbCKAsT pa60Ta;

(IpenMIIIOMHAs ) TIPAKTHKA:

Hay4HO-HUCCJIEI0BATEIIbCKAs

OIIK.2

HOJYYEHHUIO TIEPBUYHBIX pabora
CHeLHATbHOCTH CemuHapbI 110

npoheCCHOHANBHBIX ClIELHATbHOCTH;

YMEHHI 1 HABBIKOB anaBneHue HWHHOBAILIUSIMHA
AKTyaJbHbIC IPOOIEMBI

COBpPEMEHHOU
. TIpon3BoacTBEHHast
HaHOTEXHOTIOTHH; ¥ ueGHast Tpou3BoACTBEHHAs TIpou3BoACTBEHHAs P

TIpAaKTHKA: IIPAKTHKA T10

TIpaKTHKa: HAYy9YHO-
ucciie1oBaTe/ibCKas pa6o’ra

IpaKTHKa: HAYy9YHO-
Hccie10BaTe/IbCKas pa60Ta

(IpeInIIIOMHas ) TIPAKTHKA:

Hay4HO-HUCCJIC/10BaTE/IbCKast

OIIK.3

TIOJTYYE€HHUIO TIEPBUYHBIX pa60Ta
npodecCHOHATBHBIX
yMCHHﬁ 1 HaBBIKOB
VueOHast mpakTHKa:
npOPBBOHCTBeHHaSI npOI/BBO}ICTBCHHaﬂ

TIpaKTHKA 110 MOJIyYCHHUIO

HpOI/BBOZ[CTBeHHa)I

MpaKTHKa: HAYy9YHO-

(TIpenAMIIIOMHAs ) TIPAKTHKA:

OIIK .4

TIEPBUYHBIX TIpaKTHKA: HAYIHO- .
HCCIIea0BaTECIbCKasA pa60Ta, Hay4YHO-HCCIEA0BATEIILCKAs
Hucclie10BaTeIbCKas pa60’ra
“qu)CCCHOHaHBHHX anaBneHne HWHHOBaIUSIMHU paGOTa
yMeHI/Iﬁ 1 HaBBIKOB
HpOI/BBOZ[CTBeHHa)I HpOI/ISBOHCTBBHHaﬂ HPOH'SBOHCTBCHHM

AKTyanbpHbIe IPOOIEMbI

TIPAKTUKA: HAY4YHO-

TIPAKTUKA: HAY4YHO-

(NIpeUTMIIOMHAs ) TIPAKTHKA:
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IK.3

VyeOHas NpaKTHKA:

TIpaKTHKa 10 MOJIy4YE€HHUIO

TNEPBUYHBIX
npodecCHOHATBHBIX
yMCHHﬁ W HaBbIKOB;

Duocodus

KomrnbroTepHble
TEXHOJIOTHH B HayYHBIX

HUCCIICIOBAHUSAX, MCTOHBI

TIpaKTHKa: HAy9YHO-

ucciie1oBaTeibCKas pa60'ra;

CUCHHMLHLIC TJIaBbl
HaHODJICKTPOHUKH

KoMnproTepHbIe TeXHOIOTHN
B Hay4HBIX HCCIIE/IOBAHUSIX;
Martepuanosenenue
HaHOCHCTeM; Marepuanbl 1

dusnuka HU3KOPa3MEPHBIX

cuctem; Ousnka
MOBEPXHOCTH;
DoTOIEKTPOHHKA

KoMmbloTepHbIE TEXHOIOTHH
B HAay4HBIX HCCIIE/IOBAHUSIX;
Ipoussoacreennas
MPAKTUKA: HAy4IHO-

COBpEMEHHOiT nccieoBaTebCKas paboTa | HccienoBaTenbeKas paboTa | HayqYHO-HCCIC10BATENbCKAs
pabora
HAHOTEXHOJOrnH; YueOHas
HPAKTUKA: IPAKTUKA 110
TOJTYYEHHUIO TIEPBUYHBIX
poheCCUOHATBHBIX
YMEHHH 1 HaBBIKOB
AKTyalbHbI€ IIPOOIEMbI
COBPEMEHHOH
. IIpousBonacreeHHas
HAHOTEXHOIOTHH; Y uebHas IIpousBoacTBeHHAS IIpousBoacTBeHHAS P
OIIK.5 HPAKTHKA: HAYYHO: [PAKTHKA: HAYYHO: (MpeuuIIIoMHas) NpaKTHKa:
. MPaKTUKA: IPAKTHKA 110 p * Hay' p - Hay' Hay4HO-HCCIeA0BATEbCKAs
nccieoBaTebcKas paboTa | HccienoBaTenbekas padota
HOJTy4CHHUIO HEPBUYHBIX pabora
npohecCHOHATBHBIX
YMEHHH 1 HaBBIKOB
AKTyanbHbIe IPOOIEMBI
COBPEMEHHO#
HaHOTEXHOJIOTHH; KomnbroTepuble TexHOon0THH | KOMIIBIOTEPHBIE TEXHOIOTUU
KomrmbloTepHbIe B HayYHBIX HCCIICOBAHUSAX; | B HAYYHBIX HCCIICIOBAHUSIX;
P Y ’ 4 ? TIpousBoacTBeHHAs
IIpousBoncTBeHHas IIpousBoncTBeHHAS
TEXHOJIOTHH B HAyYHBIX (IpeIMIUIOMHAs ) TTPaKTHKA:
IIK.1 MpPaKTHKA: HAYYHO- MpPaKTHKA: HAYYHO- Ay HO-HCCICAOBATE KA
HCCIE/I0BAHNAX; Y4eOHa | yecnenopatenbekas paborta; | uccienoBaTenbckas pabora; Y aGota
NpPaKTHKa: MPAKTUKA MO CemuHapsI 110 CeMuHaphI 110 p
CNIeLHATBHOCTH CNeLHATBHOCTH
HOJTy4CHHUIO EPBUYHBIX
npohecCHOHATBHBIX
YMEHHI 1 HAaBBIKOB
MeTozbl IMarHOCTUKH U
aHaIM3a MHKPO- U
HaHocucTeM; MeTo bl
HCCIIeI0BAHMS
MeTozb! JMarHOCTHKH 1
MHKPO3JIEKTPOHHBIX U aHajaM3a MUKPO- U I/ICTopmf ¥ METOJI0JIOT U
HAHOYJIEKTPOHHBIX HaHOCHCTeM; MeToIb! HAyK{ M TEXHHKH B 00JaCcTH
M HCCIeIOBAHHS HAHOTEXHOJIOTHH
MarepHanoB; MUKpO- 1
P ’ P MHKPO3JIEKTPOHHBIX U IpoussoacTeenHas Ipoussoacreennas
nK.2 HAHOCHCTEMbI B TEXHUKE U HAHOAJIEKTPOHHBIX MPaKTHKA: HAy4IHO- (IpeIMIUIOMHAs ) TTPaKTHKA:
TexHonorHK; CrielHabHbie MaTepHAaoB; HcciIe0BaTenbCKas paboTa;
[IpousBoxacTBeHHAs
IJIaBBI HAHOAIIEKTPOHHKH;

Hay4HO-UCCJIEI0BATEIbCKasA
pabota

Ipou3sBoacTBEHHAs.
(TIpeMIIIOMHAs ) TIPAKTHKA:

JAUArHOCTUKU M aHAJIA3a

JneMeHTHas 6aza

HAHO3JICKTPOHUKH, MeTtonsl

HCCIIea0BaTCIbCKasA pa60Ta;

Dusnka HHU3KOPAa3MEPHBIX

Hay4HO-UCCJIEI0BATEIIbCKasA
pabota
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MHKpO- H HAaHOCHCTEM; JINaTHOCTUKH U aHAJIU3a cucreM; Pusmka
M MHUKPO- U HAHOCUCTEM; TOBEPXHOCTH;

€TOJbI UCCJICTOBAHUS MeToabI HCClleIOBaHUS DOTOITEKTPOHHUKA
MHKPO3JIEKTPOHHBIX K MHUKPOIJIEKTPOHHBIX U

HaHOYJIEKTPOHHBIX HAHOSJICKTPOHHBIX

MaTepHaloB;

MaTepuason; MeToas! IIpou3BOACTBEHHAS

MaTeMaTU4eCKOro

IIpaKTHKa: HAYy4YHO-
MoJienupoBaHus; MUKpo- 1

nccie0BaTelbCKas paboTa;
CrienpaabHbI€ IJIaBbl
HAHOCHCTEMBI B TEXHHKE U HaHODIIEKTPOHHKH
TexHonornu; CrieruabHble
TJIaBbl HAHODJIEKTPOHUKH;
CriennabHbIE T71aBbI
dusnkn
HOJTYTIPOBOJHHKOBBIX
npubopos; YuebHas
MPAKTHKA: IPAKTHKA IO
HOJTy4CHUIO EPBUYHBIX
npohecCHOHATBHBIX

yMeHI/[ﬁ 1 HaBBIKOB
AKTyanbHble IPOOIEMBI
COBPEMEHHO#

npOHZBOZ{CTBCHHaﬂ npOI/BBOHCTBeHHaH
HaHOTEXHOJIOTHH; Y yeOHas [IPAKTHKA: HAYYHO-
T1IK.4

MPAKTUKA: HAy4HO-
MPAKTHKA: IPAKTHKA O

HCCIICI0BaTEIbCKasA pa60Ta HCCIICI0BaTEIIbCKas pa60Ta;

IpousBojcTBeHHAs
(IpeIMIUIOMHAs ) TTPaKTHKA:

5
CemuHapsl 0
TOJTy4ECHHUIO NEPBUYHBIX

Hay4HO-HCCIIeI0BaTebCKast
CemuHapsl 1o
pabota
CIIENNAEHOCTH CNIENNAEHOCTH
npoecCHOHATBHBIX
YMEHHUi1 ¥ HaBBIKOB
AKTyanbHble IPOOIEeMbI
COBPEMEHHOM
. ITpou3BoCTBEHHAs
HAHOTEXHOJIOTHH; YueGHast IpousBoacTeenHas IpoussoacTeenHas p A
IIK.5 MPaKTHKA: HAYYHO! MPaKTHKA: HAYYHO! (MpepumIIoMHas) MpaKTHKa:
NPAKTHKA: IPAKTHKA MO : - : -
. p P Hay4HO-HCCIE10BaTENbCKas
uccieoBarenbekas paboTa | ucciegoBatensckas pabora
MOJTYYEHHUIO TIEPBUYHBIX pabora
npoheCCHOHANBHBIX
YMEHHI 1 HAaBBIKOB
OK.5.B Duocodus
OIIK.6.B VYrpasiieHHe HHHOBALUSIMH
IpoexTnpoBanue n
IIK.19.B TEXHOJIOTHs SJIEKTPOHHOH
KOMIIOHEHTHOM 0a3bl
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3. Conep:xanue 00pa3oBaTeIbHOH MPOrpaMMBbl
3.1 CtpykTypa 006pa3oBaTe/ibHOI NMPOrpaMMbl
CtpykTypa 00pa3oBaTelIbHOM MPOTrpaMMBbI NpuBeneHa B Tabnuie 3.1.1, BKItoyaeT o0s3aTeIbHYIO

qacTh (0a30BYI0) M 4acTh, POPMUPYEMYIO YUACTHUKAMU 00pa30BaTEeIbHBIX OTHOIIECHUH (BapUAaTHBHYIO).

Tab6muma 3.1.1

CrpykTypa 00pa3oBaTeiIbHON 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

Conepxanve JTUCHMIUIMH  (MOJysed), TMpakTHUK, NPEeAYyCMOTPEHHBIX Y4E€OHBIM  IUIAHOM,
ompezaensercs  TpeOOBaHUSAMH K  pe3yJbTaTaM  OCBOEHHUSI ~ 00pa30BaTEIIbHOM  IPOrpaMMBI
(xomneteHuusAMHU). COOTBETCTBHE MEXAY XapaKTEepUCTHKAMU JSTalloB OCBOEHHMSI KOMIIETCHLIHUH
(3HAHUSIMH, YMEHHSMHU M OIBITOM JICATEIBHOCTH BBIMYCKHUKA) M AJIEMCHTAMH O00pa30BaTeIbHOM
nporpamMmsl (y4eOHBIMH JUCHUIUIMHAMH (MOJYJISIMH) U IPaKTUKaMM) puBeaeHo B [IpunoxeHuu.

3.3 IIpumensiembie 00pa3oBaTeJbHbIC TEXHOJIOTHH

Hnst popMupoBaHusi MpeTyCMOTPEHHBIX OCHOBHOM 00pa30BaTebHON MPOrpaMMON KOMIIETEHITNH,
peanu3yroTcs JEKIMOHHbIE, TPAKTUYECKHE 3aHATHS U J1a0opaTopHble paboTHI .

[Ipu opranuzanuum o0Opa30BaTENBbHOrO MpoIllecca MPUMEHSIOTCS aKTUBHbIE, B TOM YMHCIIE,
MHTEPaKTUBHBIC ()OPMBI IPOBEICHUS 3aHITUH.

Y4eOHbIM IJIaHOM MPETYyCMOTpPEHA CaMOCTOATEIbHAasi paboTa CTYIEHTOB, KOTOopas obecreueHa
HEOOXOJMMBIMU METOAWYECKMMH Marepuaiamu, pasMmenieHHbiMU B OBC u  uHpOpManuoHHO-
o0Opa3oBaTenbHOM cpejie By3a.

3.4 Opranuszanusi NPaKTUK
Jns  JOCTWKEHHs IUTaHUPYEMBIX —pE3yJIbTaTOB OCBOCHHS 0Opa30BaTEIbHOH IMPOTrPaMMBbI
peyCMaTPUBAIOTCS CIICIYIOIINE MTPAKTUKH:
- YueOHas mpaKTHKa: MPAKTHKA 110 MOJYYCHUIO MEPBUYHBIX NPO(PECCHOHATIBHBIX YMEHHH U
HaBBIKOB,
- IlpowmsBojacTBeHHas MPaKTUKA: HAYYHO-UCCIIEIOBATENBLCKas paboTa,
- TlpousBoxacTBeHHast (PeIAMIUIOMHAS ) TPAKTHKA: HAYYHO-UCCIISI0BATEIbCKast paboTa.

Y4eOHas npaKkTHKa: NPAKTHKA 10 MOJYYEHHIO EPBHYHBIX NPO(ecCHOHAIBHBIX YMEHUN U
HaBBIKOB IpoBouTCcs B DegepabHOM rocy1apcTBEHHOM OIOPKETHOM yupexaeHUuN Hayku VHcTuTyTe
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¢usuku moxynpoBoaHukoB uM. A.B. PxxanoBa Cubupckoro otnenenust Poccuiickoil akameMun Hayk
(U®IT CO PAH).
Crioco0 poBeIeHH S MPAKTHUK — CTAllHOHAPHAS.

IIpousBoacTBeHHAsT MNPAKTHKA: HAy4YHO-HCCJeIoBaTelbCKasi padoTa TMPOBOJUTCA B
@denepallbHOM  TOCYJApCTBEHHOM  OIOJDKETHOM  yupexieHun  Hayku  HMHcturyre — pusuku
noJTynmpoBoiHUKOB uM. A.B. PxanoBa Cubupckoro otaenenusi Poccutickoit akagemun Hayk (M®IT CO
PAH).

Crioco0 poBeIeHHsI MPAKTUK — CTAllHOHAPHAS.

IIpousBoacTrBeHHass (NpeIUIJIOMHAS]) NPAKTHKA: Hay4YHO-HCCJIed0BaTe/lbCKass padora
npoBoautcs B denepanbHOM ToCyJapcTBEHHOM OOJDKETHOM YUpexkaeHUU Hayku MHctutyre duzuku
moJTynmpoBoiHUKOB uM. A.B. PxanoBa Cubupckoro otaenenusi Poccutickoit akagemun Hayk (M®IT CO
PAH).

Crioco0 ipoBeIcHHSI PAKTUK — CTAIIHOHAPHAS.

Bbi6op MecT mpoxoxaeHus MNPaKTUK JUIsl JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBbS
IIPOU3BOIUTCS C YYETOM COCTOSIHHSI 310POBbs 00YYaIOLIMXCS U TPEOOBAHUI 110 TOCTYITHOCTH.

4. YcioBus peanu3anum o6pa3oBaTeibHOI NPOrpaMMbl MOATOTOBKHU

4.1. OO0mecucreMHble TPeOOBAHUS K peajM3alui NPOrpaMMbl

Peanuzamnus oOpa3oBaTenbHOM MpOrpaMMbl MOJTHOCTBIO OOecreueHa MaTepuaIbHO-TEXHHUUECKON
0a30, COOTBETCTBYIOIIEH JEHCTBYIOIIMM TPOTUBONOXKAPHBIM  MpaBHJIaM W  HOpMaM H
o0ecrnieurBaroIIeld MPOBEACHHE BCEX BHJIOB AUCHUIUIMHAPDHOW M MEXIUCHMILTUHAPHON MOATOTOBKH,
MPAKTUYECKOH W HayYHO-MCCIIEAOBATEIBCKOW paboT 00ydYarommxcs, MPeayCMOTPEHHBIX YYEOHBIM
TUTAHOM.

Kaxnprii oOyuarommuiicss B TEYEHHWE BCEro mepuona OOy4deHHsi OOECIeyYeH WHAWBUIYAITbHBIM
HEOIPAaHMYEHHBIM JIOCTYIIOM K HECKOJBKUM 3JIEKTPOHHO-OMOIMOTEUHBIM cHCTEMaM (3JIEKTPOHHBIM
OnbIMoTEKaM) M K DJIGKTPOHHOM HH(pOpManMoHHO-o0pa3zoBarenbHoi cpeae HI'TY. Dnexkrponno-
O6ubnuoreyHas cucteMa (3JIeKTpoHHast OMOINOTEKa) U 3JIEKTPOHHAs HH(POPMALIMOHHO-00pa3oBaTeIbHasl
cpena o0ecrneynBaOT BO3MOXKHOCTh JIOCTYIA O0y4aromerocs: U3 Jr00M TOUKH, B KOTOPOM HMEETCS
J0CTYyN K UH(POpPMAIIMOHHO-TEeIeKOMMYHUKaIMOHHOU ceTu "MHTepHeT" (nanee - cets "MHTepHeT"), Kak
Ha TEPPUTOPUM OpraHU3alUH, TaK U BHE €€.

OneKTpoHHas MH(POPMALIMOHHO-00pa3oBaTelbHas cpena OpraHu3aIu (http://
www.nstu.ru/sveden/eos) obecrieurBaer:

- J0oCTyn K Y4eOHBIM IUIaHaM, pabOyuM IporpamMmaM JUCHMIUIMH (MOAyJeH), MpaKTHK, K
W3aHUSM  DJIEKTPOHHBIX OMOJMOTEYHBIX CHUCTEM U DIIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcam,
yKa3aHHbBIM B pa0OUYUX MporpaMmMax;

- (ukcanmio xoma oOpa30BaTEIBLHOTO MPOIECCA, PE3YJIHTATOB MPOMEXKYTOUHOM aTTecTaluu U
Pe3yIbTaTOB OCBOECHUS MPOTPAMMBI MarucTpaTyphl;

- TpPOBEIEHUE BCEX BHJIOB 3aHATUN, MPOLEAYP OLEHKH pe3ysbTaTOB OOyueHUs, peaau3anus
KOTOpBIX  TNpEIyCcMOTpeHa C  NIPUMEHEHHEM  JJIEKTPOHHOIO  OOydeHHus, JAMCTaHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIA;

- (dopMHpOBaHUE DJIEKTPOHHOTO MOPT(HOINO 0OyUaloIerocs, B TOM YHCIE COXpaHEHUE paboT
oOyyaromerocsi, peneHsuii M OIEHOK Ha JTH paboThl €O CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa3zoBaTeIHLHOTO MPOIIECcCa;

- B3aMMOJEICTBHE MEXY YUaCTHUKaMH 00pa30BaTeIbHOIO MPOIIECCa, B TOM YUCIIE CHHXPOHHOE
1 (MJIM) aCHHXPOHHOE B3aUMOJICHCTBHS TOcpeacTBOM cetu "UHTepHer".

@OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIIMOHHO-00PAa30BaTEeIbHON Cpeibl 00ecreuynBaeTCst
COOTBETCTBYIOLIUMU CpeICcTBaMu MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHi u
kBaM(uKalyel paOOTHUKOB, €€ UCHOJB3YIOUIMX U MNojJepkuBalomux. @OyHKIMOHUpOBaHKE
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AJIEKTPOHHONH  MH(OPMAIIMOHHO-00Pa30BaTENILHOW  Cpelbl  COOTBETCTBYET  3aKOHOAATENbCTBY
Poccuiickoit ®eneparuu.

Kamupukamust  pyKOBOIAIIMX H  HAYYHO-TICArOTUYECKMX  PAOOTHUKOB  OpraHHU3aIluu
COOTBETCTBYET KBaJIU(DUKAIIIOHHBIM XapaKTepUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBAJTM(UKAIIMOHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOAMTENEH, CIICIIHATICTOB U CIYXKaIllUX, pa3jese
"KBanudukaonHble XapaKTepUCTHKU JODKHOCTEH PYKOBOAMTENEH M CIENUAIMCTOB BBICIIETO
npo(eCCUOHATTBHOTO ¥ JIOTIOJIHUTENIFHOTO NPOQECCHOHATBHOTO 00pa3oBaHMs", YTBEpKIECHHOM
MpUKa3oM MUHHCTEPCTBA 3APABOOXPAHECHUSI U COLMANIbHOTO pa3Butus Poccuiickonn denepanuu ot 11
auBaps 2011 r. Ne 11 (3apeructpupoBan Munucrepctsom roctuiiu Poccuiickoit denepanun 23 mapra
2011 r., peructpannornsiii Ne 20237).

Jlonst MITaTHBIX HAy4YHO-TIEJArOTMYECKUX pPAOOTHHUKOB (B MPUBEACHHBIX K IICJIOYHCICHHBIM
3HAYEHUSIM CTaBOK) cocTaBisieT He MeHee 60 mporeHTOB oOT oOIero KoJM4ecTBa Hay4yHO-
MeIarOrMYeCKUX PaOOTHUKOB OpraHU3aLINH.

4.2. Kanposbie ycioBusi peaju3auiu nporpaMmbl

Peanuzanus mnporpaMmbl  MarucTpaTypbl 00€ClIEUMBAETCS PYKOBOIALUIMMHU UM Hay4yHO-
NeJarornyecKuMu padOTHUKAMU OpraHM3alM, a TaKKE JIMIIAMH, IPUBJIEKAEMBIMH K pealu3aluu
IIPOrpaMMbl MarMCTPaTyphl HA YCIOBUSAX I'PakJaHCKO-TIPaBOBOI'O 1I0IOBOpA.

Jlons Hay4HO-TIEAAaroruyeckux pabOTHUKOB (B MPUBEACHHBIX K LIEJIOYUCIEHHBIM 3HAuY€HUSIM
CTaBOK), MMEIOLIMX 00pa3oBaHUE, COOTBETCTBYIOLIEE MNPO(UII0 NPEenoJaBacMoil JAUCHUILIMHBI
(Momynsi), B OOIIEM 4YHCIIE HAayYHO-TIENArorMYecKHX paOOTHUKOB, PEATU3YIOIUX I[POrpaMMy
MarucTpaTypbl, cocTaBisieT He MeHee /0 MPOLEHTOB.

Jlons Hay4HO-TIENaroru4eckux paOOTHUKOB (B NPUBEIEHHBIX LIEJIOYUCIECHHBIM 3HAUYEHUSIM
CTaBOK), UMEIOLIMX YYEHYIO CTEleHb (B TOM YHCJIE YUYEHYIO CTEleHb, PUCBOCHHYIO 3a PyOeX oM U
npusHaBaemylo B Poccuiickoii ®denepaunn) v (Uiau) yuyeHoe 3BaHHE (B TOM 4YMCIE YYEHOE 3BaHHUE,
NOJIydeHHOe 3a pyOexxoM M mnpu3HaBaemoe B Poccuiickoit @enepanuu), B o0IIeM 4YMcie Hay4yHO-
MEearOrMYecKuX PaOOTHUKOB, PEATM3YIOUIMX HPOTpaMMy MarucTpatrypbl, cocraBiser He meHee 70
IIPOLIEHTOB.

Jons paOoTHUKOB (B MPHUBEACHHBIX K IIEJIOYMCICHHBIM 3HAUYEHHUSM CTaBOK) M3 4HCIa
pykoBojuTeneil nu paGOTHUKOB OpraHu3aluil, JAEATeNbHOCTh KOTOPBIX CBs3aHa C HAIPaBICHHOCTHIO
(mpoduneM) peanu3syeMol MporpamMmbl MarucTparypbl (MMEIOIIUX CTax paboTel B JaHHOMN
npodeccuoHaIbHON 00JacTH HEe MeHee 3 JieT) B 0011eM uuciie pabOTHUKOB, PEATU3YIOLIUX MPOrpaMMy
MarucTpaTypbl, COCTaBJIsIET HE MEHEE D MPOLIEHTOB.

4.3. MarepuanbHO-TeXHHYeCKOe W Y4ueOHO-MeToaMuyeckoe olecrneyeHue IPOrpaMMbl

MarucTpaTypsbl

OOpa3oBarenbHasi mporpaMma pealnu3yercss B CHEHUANbHBIX ITOMEIIECHUSAX, MPEeACTaBISIONINX
coOoil ydyeOHBbIE ayAUTOPUH JUIs MPOBEACHUS 3aHATUN JIEKIMOHHOTO THMNA, 3aHATHH CEMHHApCKOIo
THTIA, KYPCOBOTO NMPOECKTHPOBAHUS (BBIIOJHEHUSI KYPCOBBIX paloT), TPYNIIOBBIX M HWHIMBHYaTbHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJII M  NPOMEXYTOYHOM  aTTecTallud, IMOMEIIEeHUs s
CaMOCTOSITENIbHOM paboThl M TOMEIIEHUs Ui XpaHEHUS U NpOo(UIAKTUYECKOro O0O0CTyKHBaHUS
yuebHoro obGopynoBanus. CrnenuanbHble TOMENIEHHS YKOMIUIEKTOBAHbI —CIEHUAIN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKUMH CpeACTBaMHM OOYYEHHs, CIYXallUMHU IS TpeAcTaBlieHus y4deOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

Jns mpoBeneHUs 3aHATHH JEKIMOHHOTO THUIA NpearaloTcss HaOOpbl JE€MOHCTPAIIMOHHOTO
o0opyZOBaHUS U Y4eOHO-HATJSIIHBIX IMOCOOMH, oOecneunBaronMe TEeMaTHUECKUEe WILTIOCTPAIiH,
COOTBETCTBYIOIIHE pab0OYNM MPOTpaMMaM JTUCIUTUIAH (MOIYIIEH ).

[lepeueHp MaTepUaANbHO-TEXHUYECKOTO  OOecreueHus, HEOOXOIUMOro Uil  pean3aluu
MpOrpaMMbl  MarucTpaTtypbl, BKIOYaeT B ceOsd JabopaTopuH, OCHAIIEHHbIE HEOOXOIUMbIM
71a00paTOPHBIM 000PYIOBAaHHEM.

[TomemeHust A1 CaMOCTOSTENBHOM pabOThl 00YUAIOLIMXCSI OCHAILIEHBl KOMIIBIOTEPHON TEXHUKOM
C BO3MOXHOCTBbIO MOAKIOUeHHs K ceTh "MHTepHer" M oOecneueHbl OCTYIIOM B 3JIEKTPOHHYIO

18


consultantplus://offline/ref=673F68CAE5A62FD93119DAFACAC883FC30178BF4323C8E62F3E60F7C2DEC9E3AC91D6132DFB3301DBEg5E

nH(OPMAIMOHHO-00pa30BaTENbHYIO Cpey OpraHU3aIiH.

OOpa3oBarenpHasi  MOporpaMMa  IOJHOCTBIO — oOecriedeHa  HEOOXOAMMBIM  KOMILIEKTOM
JUIEH3MOHHOTO TIPOrpaMMHOr0 oOecredeHus: (COCTaB oOmpenersieTcss B padodyux —IporpaMmax
JTUCITUTIINH (MOJIYJICH) U €KETOHO OOHOBJISAETCS).

DNEeKTPOHHO-OMOIMOTEYHbIE  CHUCTEMBI  (QJIEKTpOHHAs  OMONIMOTEKa) W AJIEKTPOHHAs
MH(POPMAIIMOHHO-00pa3oBaTeibHas cpela 00eCleunBaloT OJHOBPEMEHHBIH JOCTYN HE MeHee 25
MIPOLIEHTOB O0YYAFOIIUXCS TI0 TPOrPaMMe MaruCTpaTyphl.

OOyuarommmcs obecrnieueH aA0cTyn (yIajJeHHBIH JOCTYI) K COBPEMEHHBIM NPO(eCCHOHATBHBIM
0a3am TaHHBIX U UHPOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OIMpPEACIIIeTCs B pab0Unx
porpamMMmax JTUCIHILIHH (MOAYJIEH) U €XKETOJHO OOHOBIISETCS.

OOywarommecss W3 4YHCIa JHUI[ C OTPAHMYEHHBIMA BO3MOXHOCTSIMU 3JI0POBBSI  OOECIICUCHBI
NeYaTHbIMU U (WJIM) 3JCKTPOHHBIMH OOpa30BaTEIbHBIMH pecypcaMu B (OpMax, alalTHPOBAHHBIX K
OTPAaHUYEHUSM UX 3JI0POBBSI.

5. OuneHka Ka4yecTBa MOATOTOBKHU CTY/ICHTOB M BBIIIyCKHHKOB

OneHka KauecTBa OCBOCHHS OOpa30BaTEIbHOW MPOTrpaMMbl BKIIOYAET TEKYIIUHA KOHTPOJb
YCIIEBAEMOCTH, IPOMEXKYTOUHYIO aTTECTALMI0 OOYYaloIIMXCS U TOCYJAapPCTBEHHYIO HTOTOBYIO
aTTECTaIUIO BBITYCKHHUKOB.

Konkpernsie (opMbl MPOMEXKYTOYHOH M HMTOTOBOW aTTECTAllMM OOYYAIOMIMXCSA MO KaKIOH
TUCHUILTMHE OMPEENAI0TCS y4eOHbIM TIaHOM. TeKyias arTecTaus o JUCHUILTHHAM TPOBOAUTCS Ha
OCHOBE OayibHO-peiTMHrOBON cuctemsbl. [lpaBuia arrecTtanuu MO AUCHUUIUIMHAM OIPEIEISIIOTCS B
pabounx mporpamMmax U JOBOSTCS JI0 CBEJEHUSI OOy4aroUIMXcs B TEUEHHUE MEPBOrO MecsIa U3yueHus
JUCIUIUIAHBL.

Jlia arrectanuy OOyYaroIIMXCsS HAa COOTBETCTBUE UX IMEPCOHATBHBIX JOCTHKEHUN TpeOOBaHUSIM
o0pa3oBaTeNbHON MpOrpaMMbl  (TEKyIlas ¥ IMPOMEKYTOYHAs aTTECTAlMsi) CO3Ma0Tcs  (HOHJIBI
OLICHOYHBIX CPEACTB, KOTOPbIE MOTYT BKJIIOYATh THUIOBBIE 3aJaHUs, KOHTPOJbHbBIE PabOThI, TECTHl U
METO/]Ibl KOHTPOJISA, [T03BOJISIOIINE OLEHUTh 3HAHUS, yMEHUSI U YPOBEHb IPUOOPETEHHBIX KOMIIETEHIUH.
@OoH/IBI OLIEHOYHBIX CPEACTB pa3pabaThIBAlOTCS U YTBEpXKIAIOTCS Kadeapamu, oOecredrBarolIMU
y4eOHBIN TTPOIIECC MO JUCIUTIIIMHAM 00pa30BaTeIbHON TPOTPAMMBI.

ITpu pa3zpaboTke OLIEHOYHBIX CPEACTB JUIsl KOHTPOJS KAaueCcTBAa M3YUEHUsS JUCLHUIUIMH (MOIysei),
MPAKTUK YYUTBHIBAIOTCS CBSA3U MEXK]Y BKJIIOUYEHHBIMH B HHMX 3HAHUSMH, YMEHUSMH, HABBIKAMH, YTO
MO3BOJISIET YCTAaHOBUTH YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH Y 00y4aroLIIXCsl.

B bnox 3 '"T'ocymapcTtBeHHass uWTOrOBas arrecTanus’ BXOAWT  3allUTa  BBIMYCKHOU
KBaTM(DUKAIIMOHHOW paboThI, BKIIOYAs MOJATOTOBKY K MPOIEAYype 3aIIMTHl U TMPOLEAypYy 3allUThI, a
TaK)Ke MMOATOTOBKA K CJlaue U cJjauya rocyAapCTBEHHOr0 3k3aMeHa. TpeboBaHMs K coAepKaHHI0, 00beMY
U CTPYKTYpPE BBIMYCKHOW KBaJM(UKAIMOHHONW pabOThl M rOCY/1apCTBEHHOMY 3K3aMEHY ONpEIeNsSIOTCs
nporpammoii I'MA.

6. OcoOeHHOCTH peaau3aluu 00pa30BaTeIbHON MPOrPaMMbl IS HHBAJIHI0B U JIULL

€ OTPAHMYCHHBIMH BO3MOKHOCTSMH 310POBbS

[Tpu HanMuKUK B KOHTUHTEHTE O0yYaroUMXcs 10 00pa30BaTeIbHON MPOrpaMMe HHBAIHIOB U JIUI] C
OrpaHUYEHHBIMH BO3MOXKHOCTAMHU 370poBbsi (JIOB3) obOpa3oBarenbHas mporpamMma ajanTHPYETCs ¢
y4eToM 0coObIX 00pa30oBaTeNIbHBIX MOTPEOHOCTEN TaKuX 00yUYaroIunCs.

[Tpu oO6y4yeHnu Mo MHAMBHUIYaTbHOMY Y4eOHOMY IUIAHY JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI CPOK OCBOEHHUsSI 00pa3oBaTENbHOM MPOrpaMMbl MOXKET OBITh YBEJIMYEH [0 UX JKEJTaHUIO He
Oosiee ueM Ha 1 TOJ] MO CpaBHEHHIO CO CPOKOM IMOTyYeHHsI 00pa30BaHuUs Il COOTBETCTBYIOIEH (hOpMBI
oOyuenus. OOBEM MporpaMMbl MarucTpaTypbl 3a OJUH Yy4YeOHBIH Troa NpuU OOy4YEeHHH IO
WH/IMBUYAIbHOMY IJIaHY BHE 3aBUCUMOCTH OT ()OpPMBI 00YUEHHUsI HE MOKET COCTaBJIATh Oosee 75 3.e.

[Ipu ucnonbp3zoBaHUK GOPMBI UHKIIFO3UBHOTO OOYUYEHUS COCTABISETCS MHAWBHIyallbHAs IPOrpaMMa
COIIPOBOKACHHUSI 00pa30BaTENbHON AEATEIbHOCTH CTY/IEHTA.

NuauBuayanbHasi mporpaMMa CONpPOBOXJIEHHUS 00pa3oBaTeNbHOM JESTENbHOCTH CTYAEHTa
MOXKET BKIIIOYATh
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- COINPOBOXACHHE JICKIIMOHHBIX M MPAKTHYECKHUX 3aHATHH MPSIMBIM M OOpaTHBIM TEPEBOJOM Ha
PYCCKHI1 )KECTOBBIH S3bIK (JIJIs1 CTY/ICHTOB C HAPYILIEHUSIMU CIIyXa);

- TIOCEUICHHE IPYIIOBBIX M UHIUBUIYATBHBIX 3aHATHHA C TICUXOJIOTOM;

- OpraHM3alOHHO-TIeJarOTUYECKOe, MICUXOJIOr0-TIeAArOrnYecKoe, npoUIaKTUYECKU-
03JI0pPOBHUTEIBHOE, COLIMAIBHOE COMPOBOXKICHHS YU€OHOTO MpolLecca.
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MNPUJIO)KEHHUE

CooTBeTCTBHE MEKIY XapPAKTEPUCTUKAMHU 3TANOB OCBOCHUS KOMIIETEHIUIl (3HAHUSAMMU,
YMEHUSIMH U ONBITOM /IEATEJIbHOCTH BbINYCKHUKA) U 3JIeMEHTAMH 00pPa30BaTeIbHON MPOrpaMMbl

(Y4eOHBbIMM TUCHMILIMHAMHA (MOXYJISIMH) M IPAKTHKAMH)

Kon
KOMITETEHI]
2078

3HAHUS/yM

Kon

CHUA

HaunmenoBanme AUCHUIUINH, 3HAHUA U YMCHUSA

Jlucyunaunvl (mooynu), 6azoswvie

MeTOIlbI MaATEeMAaTH4Y€CKOI0o MOJICJIUPOBAHUA

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEIOBAHMS MOJIEIIEH

I1IK.3 33 3HaTh QU3MYECKUE U MATEMAaTHYECKHUE MOJICITH TIPOIIECCOB U SBJICHHM,
OTHOCSIINXCS K HCCIETYEMOMY OOBEKTY

I1IK.3 yl YMETb OCYIIECTBIISATH (POPMATU3ALNIO U AITOPUTMHU3ALINI0 PYHKIIMOHUPOBAHUS
HCCIIETYEMOM CUCTEMBI

I1K.3 y3 BJIa/IETh METOJIAMU pacyeTa apamMeTpoB U OCHOBHBIX XapaKTEPUCTHK MOJIEIEH,
HCIO0JIb3YEMBIX B IPEIMETHON 00acTH

I1K.3 y5 BIIa/IETh HABBIKAMU M METOJAMKAMU pa3pabOoTKU (PHU3HKO-MAaTEeMaTHIECKIX
MO/IEJIeH MPOIIECCOB, SIBJICHUN U OOBEKTOB B 00J1aCTH HAHOTEXHOJIOTHH U
MHUKPOCHCTEMHOMN TEXHUKHU

I1IK.3 yl0 YMETb aJIeKBaTHO CTaBUTb 3a/1a4 MCCIIEJ0BAaHUS U ONITUMU3ALIUN CIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMAaTUYECKOT0 MOJICIIMPOBAHHUS

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

HcTopusi 1 MeTO10J10THSI HAYKH H TEXHHKH B 00J1aCTH HAHOTEXHOJIOTHHU

OK 4 31 3HATh OCHOBHBIE METO/I0JIOTMYECKHE KOHIIENIIMN COBPEMEHHON HayKH

OK.4 32 3HaTh OCHOBHBIE METOJIbI HAYYHOT'O ITO3HAHHUS

OK 4 33 3HATh CUCTEMHYIO EPHOAN3AIUI0 UCTOPUHU HAYKU U TEXHUKH

OK /4 34 3HATh COBPEMEHHYIO HAYYHYIO KAPTUHY MUDPa

OIIK.1 33 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIIECCA B HAYKE U
TEXHHKE, 3TaIlbl HCTOPUYECKOIO Pa3BUTUSI HAHOTEXHOJIOTHH, MECTO U 3HaUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MHUPE

OIlIK.1 34 3HaTh METOJIOJIOTHYECKNE OCHOBBI M IPUHIMIIBI COBPEMEHHON HAayKH

OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE TAIIbl U MIPEIINTOCHUIKY BOSHUKHOBEHUS
HAHOTEXHOJIOTUU U MUKPOCHCTEMHOIN TEXHUKU

OIIK.1 36 3HATh MEePeIOBOM OTEUECTBEHHBIHN U 3apyOekHbII ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCUCTEMHON TEXHUKU

[K.2 y2 BJIa/IETh HaBBIKAMHU METOJOJIOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEIOBaHUS U

€ro pe3yibTaToB

AKTyaJIbHbIE IPO0JIeMBbI COBPEMEHHOI HAHOTEXHOJIO0THH

OIIK.1 36 3HATh MEPEIOBON OTEUECTBEHHBIN U 3apYOEKHBIN ONBIT U JOCTH)KEHUS B
00JIaCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

OIIK.2 yl YMETb UCIOJIB30BATh PE3YIbTAThl OCBOSHUS AUCLUILINH POTrpaMMBbl
MarucTpaTyphbl

OIIK 4 yl YMETh CAaMOCTOSITEIIbHO MPUOOPETaTh U UCIIONIB30BaTh B MPAKTUYECKON
NesITeNIbHOCTH HOBbIE 3HAHUSI U YMEHHUS B CBOEH MpeaMeTHON o0nacTu

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

IIK.1 31 3HATh OCHOBHBIE 3a/1a4¥, HAIIPaBJICHUs, TEHACHLIUN U TIEPCIIEKTUBBI PA3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKH, a TAK)KE CMEXHBIX 00s1acTeit
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 3HAYUMOCTb M MEPCIEKTUBBI TPUKIIATHOTO
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 CEeMHHApax

I1K.4 y4 YMETbH JI€JIaTh JOKJIA/bl HA 3aJaHHYI0 HAYYHYIO TEMY

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

KoMnbloTepHble TEXHOJIOTHM B HAYYHBIX HCCIEI0BAHUAX

[K.1 y4 YMETb BBIMOJIHATH TEOPETHUECKOE U SIKCIIEPUMEHTAIILHOE UCCIIeI0BAaHUE B
paMKax IOCTaBJIECHHbIX 3a/1a4

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3NUYECKHUX SBJICHUI, MPOUCXOIAIINX HA
HAaHOYPOBHE

I1K.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIN MPOLIECCOB, SIBICHUI U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCHCTEMHOMN TEXHUKH

I1K.3 y3 BIIa/IETh METOJIaMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIETIeH,
HCIOJIb3YEMBIX B IPEIMETHON 00IacTH

I1K.3 y5 BJIa/IETh HABBIKAMU M METOJAMKAMH pa3pabOoTKU (PHU3HKO-MaTEeMaTHIECKIX
MOJIETICH MPOIIECCOB, SIBJICHUI U O0BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MHUKPOCHCTEMHOMN TEXHUKHU

I1IK.3 y8 BJIAJIETh TPAKTUYECKUMH HaBBIKAMU PabOTHI C MPOTPAMMHBIMU MTaKETaMHU
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 aHAJIM3UPOBATh CBOMCTBA HAHOYACTUI] 1 HAHOMATEPUAJIOB, BO3MOKHBIE
Coco0bl UX NOJTYYECHUs

IIK.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PU3NYECKUX SBJICHUH, TPOMCXOAAIINX 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
(YHKIIMOHUPOBAHMS 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 00IAThCs € KOJUIETaMH B HAY4YHOM, TPOM3BOICTBEHHOMN U COLIMAIIBHO-
o01ecTBeHHOH chepax AeITeTbHOCTH

OIIK.1 32 YMETh OLICHMBATh MHBECTUIIMOHHYIO IIPUBJIEKATEIILHOCTD IIPOEKTA C Y4ETOM
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CTaJMH €r0 Pealn3allii ¥ TUIIA UHBECTOPA

OIIK.1 yl 3HaTh METOJIOJIOTHIO pa3pabOTKU MIPOEKTOB U MPOrPaMM, B TOM YHCIIE
MIOCTPOSHMSI, PEOPraHU3aLUH, PECTPYKTYPHU3ALMH U PEMHKUHUPUHTA OU3HeC-
IIPOLIECCOB

OIIK.3 31 YMETh OPTraHU30BBIBATh MPOEKTHYIO pad0TY, pa3padaThiBaTh U KOHTPOJIHPOBATH
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 IMOKa3aTeIu dPHEKTUBHOCTH MPOEKTOB

OIIK.6.B |32 3HATh [TOHSTHE U BUJIbl PUCKOB

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

OIIK.6.B |yl yMETh IPUHUMATH d()PEKTUBHBIC YITPABICHUECKHUE PEIICHUS B YCIOBHIX
HEOIIPENEICHHOCTH, SKCTPEMAIIBHBIX CUTYallui, OCTPON KOHKYPEHTHOMN
00pBOBI, NedunrTa peCypCcoB, HEMIATE)KECTIOCOOHOCTH MPETPUATHI

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

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

OIIK.6.B | y4 YMETh OCYLIECTBISATh HHHOBALIMOHHOE TPOEKTUPOBAHUE, OLICHUBATh
3¢ hEKTUBHOCTh MHHOBAIIUN

OIIK.6.B |y5 YMETh POBOAMTH aHAIN3 3(PPEKTUBHOCTH pealn3aluu MPOEKTa

OIIK.6.B | y6 YMETh pa3pabaTeIBaTh CHCTEMY YIIPABICHHS IPOEKTOM, (POPMHUPOBATH OFO/IKET
IIPOEKTA, OCYIIECTBIISATh OPraHU3alMOHHOE IPOEKTUPOBAHHE

Jucyunnunvl (mooynu), eapuamusHvle

Puitocopus

OK.4 31 3HaTh OCHOBHBIE METOA0JIOTMYECKHE KOHIIETILIUN COBPEMEHHON HAYKH

OK 4 32 3HATh OCHOBHBIE METO/Ibl HAYYHOI'O IO3HAHUS

OK /4 33 3HATh CUCTEMHYIO IEPHOJN3ALMI0 NCTOPUU HAYKU U TEXHUKH

OK 4 34 3HATh COBPEMEHHYIO HAYUHYIO 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 BJIa/IETh HAaBBIKAMHU METOJOJOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEIOBaHUS U
€ro pe3yibTaToB

MuKpo- 1 HAHOCHCTEMBbI B TEXHHKE H TEXHOJOTHH

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

I1K.3 35 3HATh OCHOBHbIE MEXAaHU3MbI (PU3NYECKUX SBJICHU, TPOUCXOIAINX HA
HAaHOYPOBHE

IIK.3 36 3HaTh OCHOBHBIE (PU3UKO-XUMHUECKUE MOJIEIH MTPOIIECCOB, SIBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHMH U MUKPOCUCTEMHOM TEXHUKHU

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

IIK.3 y3 BJIa/IETh METOJIAMU pacyeTa MapaMeTPOB U OCHOBHBIX XapaKTEPUCTUK MOJIETIEH,
MCIOJIb3YEMBIX B IPEeIMETHON 00IacTu

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

CrnennanbHble 1J1aBbl (PM3HKH MOJYNPOBOIHHUKOBBIX NPHOOPOB

[IK.3 331 3HATh (pr3HUEcKre 0COOEHHOCTH MOIYIMPOBOIHUKOBBIX HHTETPATIbHBIX
PE3UCTOPOB , CYOMUKPOHHBIX U HAHOMUKPOHHBIX KMOIIT Ha 00beMHOM
kpemann 1 KHU-cTpykTypax , BBICOKOYaCTOTHBIX TPAH3UCTOPOB Ha
reTepOCTPYKTYpax
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[1IK.3 332 3HATh TEXHOJIOTHYECKHE OCOOEHHOCTH U3TOTOBJICHUS] MHTETPAIBHBIX
MOJTYIIPOBOTHUKOBBIX PE3UCTOPOB, CYOMUKPOHHBIX M HAHOMHKPOHHBIX
TPaH3UCTOPOB, UCTIOIB3yeMbIX B coBpeMeHHbIX CbUC nu YBUC

IIK.3 y27 YMETb IPUMEHATh MaTEMAaTHYECKOE MOACIMPOBAHUE JUIsl AHAJIA3A JJIEMEHTHOU
0a3bl cyOMUKpOHHBIX 1 HAHOMUKpOHHBIX CBUC u YBUC

IIK.3 y28 YMETh BBIYHUCIIATh OCHOBHBIE MTAPAMETPhI COBPEMEHHBIX MOJIYIPOBOIHUKOBBIX

HUHTCIPpaJIbHBIX PE3UCTOPOB U TPAH3UCTOPOB

CeMm{apr no CneunaJbHOCTH

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

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

IK.1 31 3HaTh OCHOBHBIE 33]1a4M, HAPABJICHUS], TCH/ICHLIUU U NIEPCIEKTUBBI PA3BUTHS
HAaHOTEXHOJIOTUU M MUKPOCHUCTEMHOMN TEXHUKHU, a TAK)KE CMEXKHBIX 00sacTeit
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 JOKJIAbl HA 3aJJaHHYI0O HAYYHYIO TEMY

Du3uKa HU3KOPa3MEPHBIX CHCTEM

[IK.2 33 3HATh (PU3MKO-XMMHUUECKHE OCHOBBI IPOIIECCOB, IPOTEKAIOLINX HA TPaHHUIIAX
paznenax ¢a3 B pa3IMyHBIX HAHO- U MUKPOCHCTEMAaxX

[K.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOYKHbIE
CrocoObI X MOJyYeHUs

IIK.3 35 3HATh OCHOBHBIC MEXaHU3MbI (DH3UYECKUX SBICHUH, POUCXOIAIINX Ha
HaHOYpPOBHE

IIK.3 36 3HaTh OCHOBHBIE (PU3UKO-XUMHUECKUE MOJIEIH MTPOIIECCOB, SIBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHMH U MUKPOCUCTEMHOM TEXHUKHU

IIK.3 37 3HaTh (PU3NUECKUE IPUHLIUIIBI U MEXAHU3MBI, JISKAIllMe B OCHOBE IIOCTPOCHUS U
(YHKIIMOHUPOBAHMSI HAHO- U MUKPOCTPYKTYD

IIK.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTPOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,

HCIOJIb3YEMBIX B IPEIMETHON 00IacTH

Jlucyunnunvl (MoOynu), eapuamusnvle, no 6v160py cmyoenma

MartepuaJbl 1 JJ1eMeHTHasi 6232 HAHOYJIEeKTPOHUKH

IIK.3 33 3HaTh PU3NYECKUE U MATEMAaTHUYECKUE MOJEIH MPOLIECCOB U SBJICHHIH,
OTHOCSAIIMXCS K HCCIETYEMOMY OOBEKTY

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

I1K.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIN MTPOLIECCOB, SIBICHUH U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHOMN TEXHUKH

[IK.3 y3 BJIAZIETh METOJIAMH pacyeTa NapaMeTpOB U OCHOBHBIX XAPAKTEPUCTHK MOJIENEN,

HCIIOJIb3YCMBIX B HpeHMCTHOﬁ o0iactu

MarepuajioBeieHUE H

AHOCHUCTEM

IIK.3 33 3HaTh PU3MUECKUE U MATEMAaTHUECKUE MOJIEIH MTPOLIECCOB U SBJICHHIHA,
OTHOCSIINXCS K HCCIETYEMOMY OOBEKTY

I1K.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PU3NUECKUX SIBICHHUH, TPOUCXOAIIUX Ha
HAaHOYPOBHE

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

[IK.3 y3 BJIAZIETh METOJIAMH pacyeTa NapaMeTpOB U OCHOBHBIX XAPAKTEPUCTHK MOJIETEN,

HCIIOJIb3YCMbBIX B HpeHMCTHOﬁ obiactu
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MeTO,IlbI AUATHOCTUKU H AHAJIN3Aa MUKPO- 1 HAHOCUCTEM

I1IK.2 31 3HaThb OCHOBHBIEC METOJIbI BEICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
M30MpaTeILHON TUArHOCTUKH IS M3YYCHHS HAHOCHCTEM

IIK.2 32 3HATH (PU3MUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOIINX PU PeaTu3aliun
HaHOTEXHOJIOTUH, BO3MOYKHOCTH M XapaKTEPUCTUKH MATEPUAJIOB,
HCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

IIK.2 33 3HaTh (PU3HKO-XHUMHUYECKHE OCHOBHI IIPOIIECCOB, TPOTEKAIOIIUX HAa TPAHUIIAX
paznenax ¢a3 B pa3IMuHBIX HAHO- © MUKPOCHCTEMAaX

IIK.2 y4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOKHbIE
CIOCOOBI UX NOJTYYCHHUS

IIK.3 35 3HaTh OCHOBHBIC MEXaHU3MbI (DU3UYECKUX SBJICHUHN, TIPOUCXOAAIINX Ha

HAaHOYPOBHE

MeToabl McCIeT0OBAHUSA MUKPOJ3JIECKTPOHHBLIX 1 HAHO3JICKTPOHHBIX MaTCpHUaJI0B

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BEBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
M30MpaTebHON IMArHOCTHUKH Il U3YYSHHSI HAHOCUCTEM

IIK.2 32 3HaTh (PU3MUECKYIO OCHOBY IIPOLIECCOB, IPOTEKAIOIINX TP peaTu3aliu
HAaHOTEXHOJIOTUH, BO3MOXXHOCTH U XapaKTEPUCTUKU MaTEPUAJIOB,
HCIIOJIb3YEMBIX B HAHOTEXHOJIOTUSIX

[IK.2 33 3HATh PU3UKO-XMMUYECKHE OCHOBBI MPOIIECCOB, MPOTEKAIONINX Ha IPaHUIIAX
paszzaenax ¢a3 B pa3IMyHbIX HAHO- 1 MUKPOCUCTEMAX

[IK.2 y4 YMETb aHAJIM3UPOBATh CBOMCTBA HAHOYACTUI] 1 HAHOMATEPUAJIOB, BO3MOXKHBIE
Croco0bl UX NOJYUYECHHUs

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

D0TO3JIEKTPOHUKA

[1IK.2 33 3HATh PU3UKO-XMMHUYECKHE OCHOBBI MPOILIECCOB, MPOTEKAIONINX Ha IPaHUIIAX
paszzenax ¢a3 B pa3IMUHbIX HAHO- 1 MUKPOCHUCTEMAX

I1K.3 35 3HAaTh OCHOBHbIE MEXAaHU3MbI (PU3NYECKUX SBJICHUI, IPOUCXOAIINX HA
HAaHOYPOBHE

I1K.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIN ITPOLIECCOB, SBJICHUI U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TeXHUKH

I1K.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTpoB U OCHOBHBIX XapaKTEPUCTUK MOJIETEH,

HCIIOJIb3YCMbIX B HpeHMCTHOﬁ o0iactu

du3zuka IMMOBCPXHOCTH

I1IK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIOLINX Ha MPaHUIIAX
paznenax a3 B pa3IMYHbIX HAHO- U MUKPOCHCTEMAaX

IIK.3 35 3HaTh OCHOBHBIE MEXaHU3Mbl (PU3NYECKUX SBICHUI, TPOUCXOIAIINX Ha
HAaHOYPOBHE

I1K.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIN MTPOLIECCOB, SIBICHUH U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TeXHUKH

[IK.3 y3 BJIAZIETh METOJIAMH pacyeTa NapaMeTpOB U OCHOBHBIX XAPAKTEPUCTHK MOJIENEN,

HCIIOJIb3YCMbBIX B HpCI[MCTHOﬁ obnactu

Ilpaxmuku, 6 mom uucie HayuyHo-uccieoosamenvckas paboma (HUP)

YuyeOHasi NPAKTHKA: NPAKTHKA N0 MOJYYeHUIO MIEPBUYHBIX NPO(PecCHOHAIBHBIX YMEHUI 1

HABBIKOB

OK.1 31 3HaTh TEPMHUHOJIOTHIO MPO(ECCHOHANBHOM chepbl 1eITeNbHOCTH Ha
MHOCTPAHHOM SI3bIKE

OK.3 yl YMETh 00IIAThCS € KOJUIETaMH B HAYYHOM, TPOM3BOICTBEHHOMN U COLIMAIIBHO-
o01ecTBeHHO chepax NesITeTbHOCTH

OIIK.1 31 HMMETh MPECTaBICHUE O MOCICIHUX OTKPBITHIX B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKU
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OIIK.1 33 3HaTh OCHOBHbBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIIECCa B HAYKE U
TEXHUKE, 3TAIbl UCTOPUYECKOTO PA3BUTUS HAHOTEXHOJIOIMH, MECTO U 3HAUCHHE
HaHOTEXHOJIOTUH B COBPEMEHHOM MUPE

OIIK.1 34 3HaTh METOJIOJIOTHYECKHUE OCHOBBI U IIPUHIUIIBI COBPEMEHHON HAayKU

OIIK.1 35 3HaTh OCHOBHBIE UCTOPUYECKUE 3TAIIbl U IPEANOCHUIKH BOZHUKHOBEHUS
HAHOTEXHOJOTMU U MUKPOCUCTEMHOMN TEXHUKU

OIIK.1 36 3HATh MEPEIOBON OTEUECTBEHHBIN 1 3apyOE)KHBIN OIBIT U JOCTHIKEHUS B
00JIaCTH HAHOTEXHOJIOTUM U MUKPOCHCTEMHON TEXHHUKH

OIIK.2 yl YMETb UCIOJIb30BaTh PE3YIbTAaThl OCBOCHUS JUCUUILIANH MPOrpaMMBbl
MarucTpaTypsl

OIIK.3 yl HMMETh OIBIT pabOTHI B KOJUICKTHBE

OIIK .4 yl YMETh CAMOCTOSITEIIBHO MMPUOOpPETaTh U UCIIOJIb30BATh B MIPAKTUUECKON
JeSITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOEH MPEAMETHON 00JIaCTH

OIIK.5 yl yMeTb 0OPMIIATH, IPEACTABIATH, JOKJIAILIBATH U apPTYMEHTUPOBAHHO
3alMIIATh PE3YJIbTaThl BHIIOJIHEHHON pabOThI

[K.1 31 3HaTh OCHOBHBIE 33/1a4M, HAPABJICHUS], TCHJICHLIUU U NIEPCIEKTUBBI PA3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOM TEXHUKH, a TAK)KE CMEXKHBIX 00J1acTeil
HayK{ U TEXHUKH

IIK.1 yl YMETb NpeAiaraTb HOBblE 00JIACTH HAYYHBIX UCCIIEI0BAaHUI U pa3paboToK,
HOBBIE METOIOJIOTUYECKUE TTOXObI K PEIICHUIO 33]1a4 B 00JIaCTH
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

[K.1 y2 BJIa/IETh HABBIKAMU aHANIM3a U UICHTU(UKAIIMKA HOBBIX MPoOIeM 1 obnacTeit
UCCIIEIOBaHMs B 00JIaCTH HAHOTEXHOJIOTMH U MUKPOCUCTEMHON TEXHUKHU

[K.1 y3 BJIAJIETh COBPEMEHHON HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUUECKMMHU U SKCIIEPUMEHTAIbHBIMU [TOIX0JaMH B IIEPEAOBbIX
HaIlpaBJICHUAX HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

IIK.1 y4 YMETH BBIIIOJIHATE TEOPETUUYECKOE U IKCIIEPUMEHTAIBHOE UCCICA0BAHNUE B
paMKax MOCTaBJIEHHBIX 3a/1a4

IIK.2 31 3HATh OCHOBHBIE METO/IbI BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHOU
n30upaTeabHON TUArHOCTUKY /ISl U3yYEHUs] HAHOCUCTEM

IIK.2 32 3HaTh (PU3MUECKYIO OCHOBY IIPOIIECCOB, MPOTEKAIOIINX MPH peaTu3aiu
HAaHOTEXHOJIOTUH, BO3MOYXHOCTH U XapaKTEPUCTUKHU MaTEPHUAJIOB,
UCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

[IK.2 33 3HATh (PU3HKO-XMMHUYECKHE OCHOBBI MIPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
paznenax ¢a3 B pa3IMYHBIX HAHO- © MUKPOCHCTEMAaX

IK.2 yl YMETh TOTOBUTH METOJI0JIOTHUECKOE€ 000CHOBAHME HAYYHOT'O MCCIIEIOBAHUS U
TEeXHUYECKOH pa3paboTKH B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON
TEXHUKHI

[IK.2 y2 BJIa/IETh HABBIKAMHU METOJOJIOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEOBaHUS U
€ro pe3ybTaToB

I1IK.2 y3 yMeTh pa3padaThiBaTh METOIMKU MPOBEIEHUS UCCIIEI0BAaHUI U U3MEPEHUI
MapaMeTpoB U XapaKTEPUCTHUK U3ENINH HAHOTEXHOJIOTMH U MUKPOCHUCTEMHOM
TEXHUKH, AHATM3UPOBATH UX PE3YJbTATHI

[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOYKHbIE
COCcOObI UX NOJTYUYECHHUS

I1K.3 31 3HATh METO/Ibl CHHTE3a U MCCIIEN0BaHUs MOIEIeH

I1K.3 33 3HaTh QU3HUECKUE U MATEMATHIECKHUE MOJIEITH TIPOIIECCOB U SBJICHUM,
OTHOCSIINXCS K HCCIETYEMOMY OOBEKTY

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3UYECKUX SBJICHUH, MPOUCXOAIINX HA
HAaHOYPOBHE

I1K.3 36 3HATh OCHOBHbIE (PU3UKO-XMMUYECKUE MOJIENIM TPOLIECCOB, SIBICHUI U
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00BEKTOB B 00JIaCTH HAHOTEXHOJOTMH U MUKPOCUCTEMHOM TEXHUKH

I1IK.3 37 3HATh (PU3MUECKUE IPUHLIUIIBI 1 MEXaHU3MBI, JIKAIUe B OCHOBE IIOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

IIK.3 yl YMETh OCYLIECTBIATH (POPMATHM3AIHIO U ANTOPUTMHU3AIHIO (PYHKIIMOHUPOBAHUS
UCCIIEYEMON CUCTEMBI

IIK.3 y3 BJIAJIETh METOJIAMH pacyeTa [apaMeTpOB U OCHOBHBIX XAPAKTEPUCTUK MOJEIEH,
UCIOJIb3yEMBbIX B IPEIMETHOI 00JacTu

IIK.3 yS BJIaJIETh HaBBIKAMH U METOJMKAaMU pa3paboTKu (PrU3HKO-MaTeMaTHUECKUX
MoJieJIel MPOLIECCOB, SIBIEHUN U 00BEKTOB B 00JIaCTH HAHOTEXHOJIOTUHU U
MUKPOCHCTEMHON TEXHUKH

I1K.3 y8 BJIAJIeTh IPAKTUUECKUMH HAaBbIKAMU Pa0OTHI C MPOrPaMMHBIMH ITaKETaMU
MaTEMaTHYECKOTI0 MOJICITMPOBAHUS

IK.3 y10 YMETh a/ICKBATHO CTABUTD 33Ja4U UCCIEAOBAHUS U ONITUMHU3ALUU CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MaTEMAaTUUYECKOTI0 MOAEIMPOBAHUS

I1K.3 yll YMETb IIPUMEHATH COBPEMEHHBIE METO/IBI pacUeTa U aHAIM3a HAaHO- U
MHUKPOCUCTEM

[1K.4 yl HMETh OIIBIT OATOTOBKH HayYHO-TEXHUYECKUX OTYETOB, JOKJIAOB U
yOJIMKalui 110 TeMe MCCIeJOBaHUM

[1K.4 y2 YMETb OLIEHUBATh HAYYHYIO 3HAUUMOCTb U MEPCIEKTUBBI IPUKIIATHOTO
HCIOJIb30BAHUS PE3yJIbTAaTOB HCCIEeI0OBaHUN B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

[IK.4 y3 HMMETh OIBIT pabOTHI ¢ IEPUOANYECKON HAYIHOH TUTEpaTypOil, 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 MHTEJJIEKTYaIbHON COOCTBEHHOCTH

IIK.5 32 UMETH IPEJCTABJICHUE O MATEHTHBIX U JIUTEPATYPHBIX HCTOYHUKAX T10
pa3zpabaThiBaeMoOil TeMe

I1K.5 yl MMETb OMBIT MATEHTHBIX UCCIIEOBAaHUI 10 pa3pabaTbiBaeMOil TeMaTHKe

IIpon3BoacTBeHHAasl IPAKTHKA: HAYYHO-HCCJel0BaTeIbcKasl padoTa

OK.1 31 3HaTh TEPMUHOJIOTHIO MPO(ECCHOHANBHOM chepbl 1eITeTbHOCTH Ha
MHOCTPAHHOM SI3bIKE

OK.3 yl YMETh 00IIAThCs ¢ KOJUIETaMH B HAy4YHOM, TPOM3BOICTBEHHON M COLIMAIBHO-
0011ecTBeHHOM c(hepax NeaTebHOCTH

OK 4 yl YMETb aJallTUPOBATHCS K U3MEHSIOIUMCS YCIOBUSAM, IEPEOLIEHUBATh
HAKOIUICHHBII ONBIT, aHAJIM3UPOBATh CBOM BO3MOKHOCTH

OIIK.1 31 UMETb MPEJCTABICHUE O MOCIIEIHUX OTKPBITUAX B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTU UCTOPUYECKOIO MPOLIECCa B HAYKE U
TEXHHKE, 3TaIlbl NCTOPUYECKOIO Pa3BUTUS HAHOTEXHOJIOTMH, MECTO U 3HAUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

OIIK.1 34 3HATh METOJI0JIOTUYECKNE OCHOBBI M IPUHIIUIIBI COBPEMEHHON HAYKH

OIIK.1 35 3HaTh OCHOBHBIE UCTOPUYECKHE ITAITbl U MPEIIOCHUIKH BOZHUKHOBEHUS
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

OIIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIN U 3apYOEIKHBIN ONBIT U JOCTH)KEHUS B
00JIaCTH HAHOTEXHOJIOTUM U MUKPOCHCTEMHON TEXHUKH

OIIK.2 yl YMETh UCIOJIb30BaTh PE3YJIBTATHI OCBOCHUS AUCIUIUIMH MPOrPaMMBbl
MarucTpaTypsl

OIlK.3 yl VMETH OMBIT pabOThI B KOJJIEKTHBE

OIlK.3 y2 YMETh IIOPOXKIAATh HOBBIE UJIEU, IPOSIBIATH KPEATUBHOCTh

OIIK 4 yl YMETh CAMOCTOSITEIIbHO IPUOOPETaTh U UCIOJIB30BaTh B MPAKTHYECKON
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ACATCIIBHOCTH HOBBIC 3HAHUA U YMCHUSA B cBOCH HpeHMeTHOfI obnactu

OIIK.5

yMeTh 0()OPMIIATh, IPEACTABIATH, TOKJIAIbIBATh U APTyMEHTHPOBAHHO
3alMIIATh PE3yJIbTaThl BBINOJIHEHHON pabOThI

IK.1

3HATb OCHOBHBLIC 3a/la4y, HAITPABJICHUSA, TCHACHI U U IICPCIICKTHBBLI PA3BUTHUA
HAaHOTCXHOJIOIMHU U MHKpOCHCTCMHOfI TE€XHHUKHU, a TAKKE CMEKHBIX obOnacrei
HAaYKH U TCXHUKHU

IK.1

YMETH Npeajaratb HOBEIC obnactu Hay4YHBIX I/ICCHG,Z[OBaHI/Iﬁ u pa3pa60TOK,
HOBBIC MCTOJOJIOTUYCCKHE NOAXO0OAbI K PCUHICHUTIO 3a1a4 B obJractu
HAaHOTCXHOJIOI'MHU U MPIKpOCPICTCMHOfI TCXHUKU

IK.1

BIIQ/ICTh HABBIKAMU aHAJIN3a U WICHTU(UKAIIMHA HOBBIX TPOOIIEM 1 00J1acTei
HCCJICIOBAHMS B 00JIACTH HAHOTEXHOJIOTMH U MUKPOCHCTEMHOM TEXHUKHU

IK.1

BJIaJIETh COBPEMEHHOW HAYYHOM TEPMHUHOJIOTUEN U OCHOBHBIMHU
TEOPETUYECKUMU U HKCIIEPUMEHTAIbHBIMU MIOIX0IAMH B MIEPEIOBBIX
HAINPABJIEHUAX HAHOTEXHOJOTMU U MUKPOCHCTEMHON TEXHUKHU

IIK.1

YMCETDb BBIIOJHATH TCOPETUUCCKOC U OKCIICPUMCHTAJIIBHOC UCCIICAOBAHNC B
PpaMKax MMOCTABJICHHLIX 3aaa4

[IK.2

31

3HaTb OCHOBHBIC MECTO/bI BBICOKO‘IYBCTBHTGHBHOﬁ CBerHOKaﬂbHOﬁ
I/I36I/IpaTCJ'IbHOI71 JAUATHOCTUKU JJISI U3YUCHUA HAHOCUCTEM

[1IK.2

32

3HATh (PU3MUECKYIO OCHOBY IIPOIIECCOB, MPOTEKAIOIINX ITPH PeaT3aIiu
HAHOTEXHOJIOTUH, BO3MOXKHOCTH U XapaKTEPUCTUKU MAaTEPUAJIOB,
WCIIOJIB3YEMBIX B HAHOTEXHOJIOTHSIX

IIK.2

33

3HATh (PU3UKO-XUMHUYECKHE OCHOBHI MPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
paznenax ¢a3 B pa3IMYHBIX HAHO- © MUKPOCHCTEMAaX

IIK.2

YMETbh FOTOBUTH METOJJ0JIOIMYECKOe 0OOCHOBAHNE HAYUYHOT'O UCCIIEAOBAHUS U
TEXHUYECKOH pa3pabdOoTKU B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN
TEeXHUKHU

[IK.2

BJIAZICTh HABbBIKAMU MCTOJOJOTUYCCKOI'0 aHAJIM3a HAYYHOT'O UCCIICIOBAHUA U
€Tro pE3yJIbTAaTOB

[IK.2

yMeTh pa3pabaThiBaTh METOJIUKH MPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN
[apaMeTPOB U XAPAKTEPUCTUK U3AEIIMI HAHOTEXHOJIOTUNA U MUKPOCUCTEMHOMN
TEXHUKH, AHAUTU3UPOBATH UX PE3YJIbTAThI

[IK.2

YMCTb aHAJIU3UPOBATH CBOICTBA HaHOYAaCTHIl U HAHOMATCPUAJIOB, BO3SMOXHBIC
CITOCOOBI MX IMMOJIYYCHUS

I1K.3

31

3HATh METOAbI CHHTE3a U UCCICIOBAHUS MOJIeICH

IIK.3

33

3HaTh PU3NUECKUE U MAaTEMaTHUECKUE MOIEIH MTPOLIECCOB U SABICHUIA,
OTHOCSAIIMXCS K HCCIETYEMOMY OOBEKTY

IIK.3

35

3HaTh OCHOBHBIE MEXaHU3Mbl (PU3NYECKUX SIBICHUH, TPOMCXOIAIINX Ha
HaHOYPOBHE

IIK.3

36

3HaTh OCHOBHBIE (PU3UKO-XUMHUECKUE MOJIEIH MTPOIIECCOB, SBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHMH U MUKPOCUCTEMHOM TEXHUKHU

IIK.3

37

3HaTh (PU3MUECKUE IPUHLIUIIBI 1 MEXaHU3MBI, JIeKalllie B OCHOBE MIOCTPOCHUS U
(YHKIIMOHUPOBAHMS HAHO- U MUKPOCTPYKTYD

IIK.3

YMETb OCYIIECTBIATH (DOPMATU3ALIUIO U AITOPUTMHU3AIINIO (DYHKITMOHHPOBAHHS
HCCIIETyEMON CUCTEMBI

[IK.3

y3

BJIAZICTE METOAAaMHU pacye€Ta mapaMETpOB U OCHOBHBIX XapPaKTCPUCTHK MO}IGHGI;’I,
HCIIOJIb3YCMbBIX B HpeHMCTHOﬁ o0iactu

[IK.3

y5

BJIaJ€Th HaBbIKaAMH H MCTOAUKaMH p33pa6OTKI/I (bHSHKO-MaTeMaTI/I'—IeCKI/IX
MOI[CJ'ICI‘/JI mponeccos, SIBJICHUH ¥ 00BEKTOB B 00J1aCTH HAHOTEXHOJOTHH U
MI/IKpOCHCTeMHOﬁ TEXHUKU

IIK.3

y8

BJIAZACTD NPAKTUICCKNMU HABbIKAMU pa6OTBI C IIpOrpaMMHLIMU ITAKETAMU
MAaTEMAaTUYCCKOTr0O MOACTIUPOBAHUA
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[IK.3 y10 YMETh aICKBaTHO CTABUTh 3a/1a4M MCCIICAOBAHUS U ONITUMHU3AIUU CIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMAaTHYECKOTO MOIETHPOBAHHUS

I1K.3 yll YMETh IPUMEHSTH COBPEMEHHBIE METObI pacueTa U aHaJIM3a HaHO- U
MHUKPOCHCTEM

I1IK.4 yl HWMETh ONBIT MNOJATOTOBKM HAYYHO-TEXHUYECKUX OTYETOB, JOKJIAI0B U
nyOJIMKalui 110 TeMe MCCIeJOBaHUI

[IK .4 y2 YMETbh OLICHUBATh HAYYHYIO 3HAUMMOCTb U MEPCHEKTUBBI TPUKIIATHOTO
HCII0JIb30BAaHUs PE3YIbTATOB UCCIIEIOBAHUM B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHON TEXHUKH

I1K.4 y3 UMETH OTBIT pabOTHI C MEPUOTUIECKOIN HayYHOH JINTepaTypoi, TUCKYCCHI Ha
3a/IaHHYIO0 TEMY U BBICTYIUICHUM HAa HAYYHBIX CEMUHApax

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

IIK.5 31 3HaTh 00 OCHOBHBIX TPEOOBAHUSX, IPEABABIAEMBIX K 3asBKaM Ha 3aIUTY
00BEKTOB MHTEJUIEKTYaIbHONU COOCTBEHHOCTH

IIK.5 32 HMMETb IIPEACTABICHUE O IATCHTHBIX U JIMTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTeiBaeMOl TeMe

IIK.5 yl VMEThH OIBIT NaTEHTHBIX HCCIIE0BaHUM N0 pa3padaThIBAEMON TEMATHKE

IIpousBoacTBeHHAas (MpeIMIJIOMHAs) NPAKTHKA: HAYYHO-HCCJIeJ0BaTeIbCKas padoTa

OK.1 31 3HATh TEPMHUHOJIOTHIO TPO(PECCHOHANBHOM chephl NesITENFHOCTH Ha
MHOCTPAHHOM $I3bIKE

OK.3 yl YMETb 00ILAThCS C KOJUIETaMu B HAYYHOM, IPOU3BOACTBEHHON U COLMAJIbHO-
00111eCTBEHHOM chepax esTeIbHOCTH

OK.4 yl YMETh aJIaliTUPOBATHCS K U3MEHSIOIIMMCS YCIOBUAM, IEPEOIICHUBATh
HAKOIUICHHBIH OIBIT, aHAJIM3UPOBATh CBOU BO3MOKHOCTH

OIIK.1 31 UMETb IIPEJCTABICHHUE O MOCIIEHUX OTKPBITUAX B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

OIIK.1 33 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOLIECCA B HAYKE U
TEXHHKE, 3TaIlbl UCTOPUYECKOTO Pa3BUTHSI HAHOTEXHOJIOTHUH, MECTO U 3HAYEHUE
HAHOTEXHOJIOTUU B COBPEMEHHOM MHUPE

OIlIK.1 34 3HaTh METOJIOJIOTHYECKNE OCHOBBI U ITPUHIUIIBI COBPEMEHHON HAayKH

OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE TAIBl U MIPEINTOCHUIKY BOSHUKHOBEHUS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKHU

OIIK.1 36 3HATh MEPeIOBOM OTEUECTBEHHBIHN U 3apyOeXkKHbII ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKU

OIIK.2 yl YMETb HCIOJIB30BATh PE3YIIbTAThl OCBOSHUS AUCLUILINH IPOrpaMMBbl
MarucTpaTypsl

OIIK.3 yl UMETD OMBIT pa0OThI B KOJJICKTHBE

OIIK.3 y2 YMETh IIOPOXKAATh HOBBIE UIEH, IPOSBIIATH KPEATUBHOCTh

OIIK .4 yl YMETh CAMOCTOSTEIbHO IPUOOPETATh U UCIIOJIb30BATh B IPAKTUUECKON
JesITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOEH MpeMETHON 00JIacTH

OIIK.5 yl yMeTb 0()OPMIISITh, IPEACTABIATh, JOKJIAAbIBATH U ApTYMEHTUPOBAHHO
3alIUIIATh Pe3yIbTAThl BBIMOJIHEHHON pabOThI

IK.1 31 3HATh OCHOBHBIE 33/1a4¥, HAIIPaBJICHUS, TEHJACHLIUU U TIEPCIEKTUBbI Pa3BUTHUS
HAHOTEXHOJIOTUH U MHUKPOCUCTEMHOMN TEXHHMKH, a TAKXKEe CMEXHBIX 00JIacTei
HAyKH U TEXHUKHU

IIK.1 yl YMETh NpeaaraTb HOBbIe 00JIaCTH HayYHBIX UCCIIE0BAaHUHN U pa3paboToK,
HOBBIE METOJIOJIOTUYECKUE TTOXObI K PEIIEHUIO 3a]1a4 B 00J1aCTH
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

[IK.1 y2 BJIa/IETh HaBbIKAMU aHAJIM3a U UICHTU(UKAIIMKA HOBBIX MpoOeM 1 obacTeit
UCClIeIOBaHMsI B 00JaCTH HAHOTEXHOJIOTMH M MUKPOCUCTEMHOM TEXHUKHU

I1K.1 y3 BJIAJIETh COBPEMEHHOM HAYYHOM TEPMUHOJIOTUEN U OCHOBHBIMU
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TCOPETUYCCKUMU U SKCIICPUMCEHTAJIBHBIMHA ITOAX0JaMH B IIEPEAOBBIX
HaIpaBJICHUAX HAHOTCXHOJIOTUH U MHKpOCHCTeMHOﬁ TCXHUKHU

IK.1 y4 YMETh BBIIOJIHATh TEOPETUUECKOE U IKCIIEPUMEHTAIBHOE HCCIIEJOBAHUE B
paMKax MOCTaBJIEHHBIX 3a/1a4

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BEBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTenbHON TUArHOCTHKY JIJISl H3y4EHUS] HAHOCHUCTEM

[IK.2 32 3HaTh U3HYECKYI0 OCHOBY MPOIIECCOB, MTPOTEKAIONIUX MPH PeaTH3alluN
HaHOTEXHOJIOTUH, BO3MOXKHOCTH M XapaKTEPUCTUKH MaTepUaIoB,
HCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

[K.2 33 3HATH (PU3UKO-XUMHUYECKHE OCHOBHI MPOIIECCOB, MPOTEKAIONINX HA TPaHHUIIAX
paznenax ¢a3 B pa3IMyHBbIX HAHO- U MUKPOCHCTEMAaX

[K.2 yl YMETh TOTOBUThH METOJOJIOTHYECKOEe 000CHOBAHNE HAYYHOTO UCCIICIOBAHUS U
TEXHUYECKOH pa3pabOoTKH B 006JIACTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON
TEXHUKU

[IK.2 y2 BJIAJIETh HABBIKAMH METOI0JIOTMYECKOT0 aHAIN3a HAyYHOTO UCCIICIOBAHUS U
€ro pe3yJbTaToB

[K.2 y3 yMETh pa3pabaTbiBaTh METOIMKH MPOBECHUS UCCIEAOBAHUN U U3MEPEHU
MapaMeTpOB U XapaKTEPUCTUK U3/1eJINK HAHOTEXHOJIOTUN U MUKPOCUCTEMHOMN
TEXHUKH, AHATM3UPOBATH UX PE3YJbTATHI

[IK.2 y4 YMETh aHAIM3UPOBATh CBOMCTBA HAHOYACTUI] U HAHOMATEPHAJIOB, BO3MOKHbIE
CTIIOCOOBI UX OJTYYCHHUS

I1K.3 31 3HaTh METOIbI CHHTE3a U UCCIECIOBAHUI MOJEIeH

I1IK.3 33 3HATh PU3MYECKUE U MATEMAaTHIECKUE MOJIEIIH MTPOIIECCOB M SIBIICHHIA,
OTHOCSIIIIUXCS K UCCIIEyeMOMY OOBEKTY

IIK.3 35 3HATh OCHOBHBIC MEXaHU3MbI (PU3UICCKHUX SBJICHUH, POUCXOIAIINX Ha
HaHOYpPOBHE

I1K.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIN MTPOLIECCOB, SBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TEXHUKHU

I1K.3 37 3HATh (PU3HUECKHE MPUHIIUIIBI U MEXaHU3MBI, JISKAIINE B OCHOBE TOCTPOCHUS U
(G YHKIIMOHUPOBAHUS HAHO- 1 MUKPOCTPYKTYD

I1K.3 yl YMETb OCYIIECTBIATH (DOPMATTU3ALIUIO U ANTOPUTMU3ALINIO (DYHKIIMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

I1K.3 y3 BJIAJIETh METO/IAMH pacyeTa NapaMeTpOB U OCHOBHBIX XapAKTEPUCTUK MOJIETIEH,
WCTIOJIB3YEMBIX B MPEAMETHOM 001acTH

I1K.3 yS BIIa/IETh HABBIKAMU M METOJMKAMH pa3paboTKu (PHU3HKO-MaTeMaTHIECKIX
MO/IeJIeH MPOIIECCOB, SIBICHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHON TEXHUKU

IK.3 y8 BJIQJIETh TPAKTUYECKUMH HaBBIKAMU PabOTHI C MPOTPAMMHBIMU MTaKeTaMHU
MaTeMaTUYeCKOro MOJEITUPOBAHUS

IIK.3 y10 YMETh aJIEKBaTHO CTABUTh 3a/1a4M MCCIIEAOBAHUS U ONITUMHU3AIMU CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MATEMATUYECKOTO MOJEIMPOBAHUS

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

[1IK.4 yl HMMETb OMBIT MOJArOTOBKH HAYYHO-TEXHUYECKUX OTUETOB, JOKIJIAJIOB U
MyOJIMKAIi IO TeME MCCIIeIOBAaHUI

[1IK.4 y2 YMETh OLICHMBATh HAYYHYIO 3HAYMMOCTb M TIEPCIEKTUBBI TPUKIATHOTO
WCIIOJIB30BaHUSI PE3YyJIbTATOB MCCIICIOBAHUN B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHON TEXHUKU

[1IK.4 y3 MMETH OIBIT pabOThI ¢ IEPUOANYECKON HAYYHOH INTEpaTypoil, TMCKyCCH Ha
3a/IaHHYIO0 TEMY U BBICTYIUJICHUI HAa HayYHBIX CEMUHApax

I1K.4 y4 YMETB JIENIaTh JTOKJIAJbl HA 3aJJaHHYI0 HAYYHYIO TEMY
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IIK.5 31 3HaTh 00 OCHOBHBIX TPEOOBAHUAX, IPEIBIBISICMBIX K 3asIBKaM Ha 3aIUTy
00BEKTOB MHTEJIEKTYaIbHON COOCTBEHHOCTH

[IK.5 32 VMMETH MPEJCTABICHUE O MATEHTHBIX U JIUTEPATYPHBIX UCTOYHHUKAX 110
pa3pabaTrsiBacMOi TEMe

ITK.5 yl HMMETh OIBIT MATCHTHBIX MCCIICIOBAHUHN 10 pa3pabaThIBaeMON TEMATHKE

l'ocyoapcmeennas umozeosas ammecmayus

IloaroroBka K cave M c1a4ya rocy1apCcTBeHHOr0 3K3aMeHa

OIIK.1 31 UMETh TPEJICTABICHUE O MOCIEAHNX OTKPHITHIX B 00J1aCTH HAHOTEXHOJIOTHU U
MUKPOCHCTEMHON TEXHUKH

OIIK.1 33 3HaTh OCHOBHbBIE 3aKOHOMEPHOCTH UCTOPUYECKOIO Mpoliecca B HaAyKe 1
TEXHUKE, ITAIlbl HCTOPUYECKOTO Pa3BUTHSI HAHOTEXHOJIOTMH, MECTO U 3HAYCHUE
HaHOTEXHOJIOTUH B COBPEMEHHOM MUPE

OIIK.1 34 3HaTh METOJIOJIOTHYECKHUE OCHOBBI U IIPUHIUIIBI COBPEMEHHON HAayKU

OIIK.1 35 3HaTh OCHOBHBIE UCTOPUYECKHE ITAIlbl U MPEINOCHUIKM BOZHUKHOBEHUS
HAHOTEXHOJIOTUHA U MUKPOCHUCTEMHON TEXHUKHU

OIIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIN U 3apYOEIKHBIN OMBIT U JOCTHKECHUS B
00J1aCTH HAHOTEXHOJIOTUU ¥ MHKPOCHUCTEMHON TEXHUKU

OIIK.2 yl YMETh UCIOJIb30BaTh PE3YJIbTATHl OCBOCHUS JUCLUIUIMH IPOTPAMMBbI
MarucTparypsl

OIIK.4 yl YMETb CaMOCTOSITEIbHO IPUOOpPETaTh U UCIIOJIb30BaTh B MPAKTHUECKON
NeSTeIbHOCTH HOBBIC 3HAHUS M YMEHUS B CBOCH MPEMETHON 001acTu

[K.1 31 3HaTh OCHOBHBIE 33]1a4M, HAIPABIICHUS], TEH/ICHLIUU U NIEPCIIEKTUBBI Pa3BUTHUSA
HAaHOTEXHOJIOTUHA U MUKPOCHUCTEMHON TEXHHUKH, a TAKXKE CMEKHBIX 00JacTei
HayK{ U TEXHUKH

[K.1 yl YMETb IpesiaraTtb HoBble 0071aCTU HAyYHBIX UCCIEAOBAHUN U Pa3pabOTOK,
HOBBIE METOJIOJIOTHYECKHUE TTOAXO0/IbI K PEUICHHUIO 3a7a4d B 00J1acTh
HAaHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKU

IIK.1 y2 BJIa/IETh HaBbIKAMU aHAJIM3a U UICHTU(UKAIIMKA HOBBIX MPo0JIeM 1 obacTeit
MCCJIETOBaHM B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHON HAYYHOW TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUUYECKUMU U HKCIIEPUMEHTAIbHBIMU MO/IX0/IaMU B TIEPEIOBBIX
HaIpaBJIEHUAX HAHOTEXHOJIOTHU U MUKPOCUCTEMHON TEXHUKHU

IK.1 y4 YMEThH BBINOJHATh TEOPETUUECKOE U SKCIEPUMEHTAILHOE UCCIIEI0BAHNE B
paMKax MOCTaBJIEHHBIX 3a/1a4

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BBICOKOUYBCTBUTEIbHON CBEPXJIOKAIBHON
M30MpaTeTbHON TUATHOCTUKHU JJISl N3YYCHHS] HAHOCUCTEM

IK.2 32 3HATh (PU3MUECKYIO0 OCHOBY MPOIIECCOB, MPOTEKAIOIINX MIPH pealln3aluu
HaHOTEXHOJIOTUU, BO3MOXKHOCTH M XapaKTEPUCTUKH MAaTEpUaJIOB,
HCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

[IK.2 33 3HATh (PU3HKO-XMMHUYECKHE OCHOBHI MMPOIIECCOB, MPOTEKAIOLINX HA IpaHUIaX
paznenax ¢a3 B pa3IMYHBIX HAHO- © MUKPOCHCTEMAaX

IK.2 yl YMETb TOTOBUTH METOOJOTHIECKOE 000OCHOBAHNE HAYYHOT'O UCCIIEIOBAHUS U
TEXHUYECKON pa3paboTKu B 00JaCTH HAHOTEXHOJIOTHH M MHKPOCHCTEMHOM
TEXHUKHU

I1IK.2 y2 BJIAQJIETh HABBIKAMHU METOJOJIOTHYECKOTO aHAIN3a HAYYHOTO UCCIENOBAHUA U
€ro pe3yJbTaToB

[IK.2 y3 yMeTh pa3pabaThiBaTh METOIUKH MIPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN
MapaMeTpOB U XapaKTEPUCTUK U3/1eNIUI HAHOTEXHOJIOTUN U MUKPOCUCTEMHOMN
TEXHUKH, AHATM3UPOBATH UX PE3YJIbTATHI

IK.2 y4 YMETh aHAIM3UPOBATh CBOMCTBA HAHOYACTHI] 1 HAHOMATEPUAJIOB, BO3MOXKHbBIE
CHOCOOBI MX MOJIyYEHUs
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[1IK.3 35 3HaTh OCHOBHBIC MEXaHU3MbI (DU3UYECKUX SIBJICHUH, IPOUCXOIAIINX Ha
HAaHOYPOBHE

I1K.3 36 3HaTh OCHOBHBIE (DM3UKO-XHUMHUYECKHNE MOJICIIN MTPOIIECCOB, SBIICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHON TEXHHUKH

I1K.3 37 3HaTh (U3NUECKUE IPUHLIMIIBI U MEXAHU3MBI, JISKAIME B OCHOBE IIOCTPOCHUS U
(YHKIIMOHMPOBAHUSI HAHO- U MUKPOCTPYKTYP

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

I1K.3 y3 BJIaJIETh METOJaMH pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIENEH,
HCIOJIb3YEMBIX B IPEIMETHON 00IaCTH

I1K.3 y5 BJIaJIeTh HaBbIKAMM U METOJMKAaMU pa3pabOTKH (PU3HKO-MaTeMaTHYECKUX
MOJIETICH MPOIIECCOB, SIBJICHUI U O0BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MHUKPOCHUCTEMHON TEXHUKHU

I1K.3 y8 BJIAJIeTh IPAKTUUECKUMH HAaBbIKAMU PaOOTHI C MPOrPaMMHBIMH ITaKETaMU
MaTEMaTHYECKOTr0 MOJICITUPOBAHUS

I1K.3 y10 YMETh aJIeKBaTHO CTaBUTb 3aJjaudl UCCIEJOBAHUS M ONTUMU3ALUU CIOKHbBIX
00BEKTOB HA OCHOBE METOJIOB MATEMATHIECKOTO MOICITHPOBAHUS

I1K.3 yll YMETh IPUMEHSTh COBPEMEHHBIE METO/IbI pacueTa U aHaJu3a HaHO- U
MUKPOCHCTEM

3ammTa BHINYCKHON KBAJIN(PUKAMOHHOH padoThl, BKJIKYasi NOATOTOBKY K IpoLeaype 3alUThl U

NpoueaypY 3alMThI

OK.1 31 3HATh TEPMHUHOJIOTHIO MPOPECCUOHATBHON chepbl AeATeILHOCTH Ha
MHOCTPAHHOM SI3bIKE

OK.1 yl YMETh YUTaTh U pedeprupoBaTh JUTEPATYPy Ha HHOCTPAHHOM SI3bIKeE

OK.1 y2 YMETh UCIIOJIb30BaTh 3HAHUS S3bIKA I TPOPECCHOHATLHOTO MEKIYHAPOIHOTO
OO0IIEeHHUs ¥ B HAYYHO-HCCIIEI0BATENbCKOM JIeTEIbHOCTH

OK.2 yl YMETb HCII0JIB30BATh HA MPAKTUKE YMEHUS M HaBBIKU B OpraHU3alun
HCCJIEIOBATENbCKUX U MPOEKTHBIX pabOT, B YIPABJIEHUHN KOJIJIEKTUBOM

OK.3 yl YMETh 00IIAThCs € KOJUIETaMH B HAy4YHOM, TPOM3BOJICTBEHHOMN U COLIMAIIBHO-
001ecTBeHHOM c(hepax NeaTebHOCTH

OK 4 yl YMETb aJJaliTUPOBATHCS K U3MEHSAIOIIUMCS YCIOBUAM, IEPEOLIEHUBATh
HAKOIUICHHBIH OMBIT, aHAJIM3UPOBATh CBOU BO3MOKHOCTH

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

OK.5.B 32 3HATh OCHOBHBIE METOI0JIOTMYECKHE KOHIENIUN COBPEMEHHON HayKH

OK.5.B 33 3HATh OCHOBHBIE METO/Ibl HAYYHOI'O IO3HAHUS

OIlIK.1 31 MMETh MPEJCTABIECHUE O MOCIEAHUX OTKPHITUSAX B 00J1aCTH HAHOTEXHOJIOTUU U
MUKPOCHCTEMHOMN TEXHUKHU

OIIK.1 33 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIIECCA B HAYKE U
TEXHHKE, 3Tallbl UCTOPUYECKOIO Pa3BUTUSI HAHOTEXHOJIOTMH, MECTO U 3HaUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

OIIK.1 34 3HaTh METOJIOJIOTHYECKNE OCHOBBI M IPUHIUIIBI COBPEMEHHON HAyKH

OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE TAIBl U MIPEINOCHUIKY BOSHUKHOBEHUS
HAaHOTEXHOJIOTUU M MUKPOCHCTEMHOMN TEXHUKHU

OIIK.1 36 3HATh MEPeIOBOM OTEUECTBEHHBIHN U 3apyOekHBIN ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKU

OIIK.2 yl YMETb UCIOJIb30BATh PE3YIbTAThl OCBOSHUS AUCLUILINH POrpaMMBbl
MarucTpaTyphbl

OIlK.3 yl MMETD OMBIT pa0OThI B KOJIJICKTHBE

OIlK.3 y2 YMETb IOPOKAATh HOBBIE UEH, IIPOSBIIATh KPEATUBHOCTD

OIIK 4 yl YMETh CAMOCTOSATEIBHO IPHUOOPETATh U UCIIOIb30BATh B MPAKTUYECKON

ACATCIIbHOCTHU HOBLIC 3HAHUA U YMCHU S B CBOEM HpeHMCTHOﬁ obnactu
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OIIK.5 yl yMeTh 0OPMIIATH, IPEACTABIATH, TOKIJIAILIBATH U apTYMEHTHPOBAHHO
3alIUIIATh Pe3yIbTAThl BHINOJIHEHHON pabOThI

OIIK.6.B |y3 BJIAJICTh HABBIKAMHM ITYOJIMYHBIX JICJIOBBIX U HAYYHBIX KOMMYHHUKAIIHHA

IK.1 31 3HATh OCHOBHBIE 33/1a4¥, HAIIPaBJICHUs, TEHACHLIUU U NIEPCIEKTUBbI Pa3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCHUCTEMHOMN TEXHUKHU, a TAK)KE CMEXHBIX 00sacTeit
HAyKH U TEXHUKHU

[K.1 yl yMETh IIpeyiaraTh HOBbIE 00JIACTH HAYYHBIX UCCIICIOBAHUM B pa3pabOToOK,
HOBBIE METOJIOJIOTHYECKHUE TOAXO0/IbI K PELICHHUIO 3a1a4d B 00JIacTh
HAaHOTEXHOJOTUHA U MUKPOCUCTEMHON TEXHUKHU

IK.1 y2 BJIaJICTh HaBbIKAMH aHAJIM3a ¥ UJCHTU(UKAIIUN HOBBIX ITPO0OJIeM 1 o0nacTeit
HCCJIETIOBaHMs B 00JIACTH HAHOTEXHOJIOTHMH U MUKPOCUCTEMHOM TEXHUKHU

IK.1 y3 BJIAJIETh COBPEMEHHOM HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMHU
TEOPETUYECKUMU U HKCIIEPUMEHTAIbHBIMU MIOIX0IAMH B MIEPEIOBBIX
HAIPaBJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

IIK.1 y4 YMETb BBIIIOJIIHATE TEOPETUYECKOE U HKCIIEPUMEHTAIIEHOE UCCIIE0BAHUE B
paMKax MOCTaBJIEHHBIX 3a/1a4

[IK.2 31 3HaTh OCHOBHBIE METOJIbl BBICOKOYYBCTBUTEIBHON CBEPXJIOKAIBHON
n30UpaTenbHON TUArHOCTHKY JIJISl H3y4EHUs] HAHOCHUCTEM

[1IK.2 32 3HATh (PU3MUECKYIO OCHOBY IIPOIIECCOB, MPOTEKAIOIINX ITPH PeaT3aIiu
HaHOTEXHOJIOTUH, BO3MOKHOCTH M XapaKTEPUCTUKH MAaTEpUaoB,
HCI0JIb3YEMBIX B HAHOTEXHOJIOTUSIX

[IK.2 33 3HATh (PU3UKO-XUMHUYECKHE OCHOBHI MPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
pazznenax ¢a3 B pa3IMUHBIX HAHO- 1 MUKPOCHUCTEMAX

[IK.2 yl YMETb TOTOBUTH METOAO0JIOTHYECKOEe 000CHOBAHNE HAYYHOT'O UCCIIEIOBAHUS U
TEXHUUYECKOHN pa3pabOTKH B 00J1aCTH HAHOTEXHOJIIOTUU U MUKPOCHCTEMHOM
TEXHUKH

[IK.2 y2 BJIa/IETh HaBbIKAMU METOJI0JIOTUYECKOTO aHaIN3a HAYYHOI'O UCCIIEIOBAHUS U
€ro pe3yJbTaToB

IK.2 y3 yMeTh pa3pabaThiBaTh METOJIUKH MPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN
[IapaMeTPOB U XapaKTEPUCTHUK U3AEINN HAHOTEXHOJIOTMH U MUKPOCHUCTEMHOM
TEXHHUKH, AHAJIM3UPOBATh UX PE3YJbTaThl

IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOYKHbIE
Coco0bl UX NOJTYYECHUs

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEI0BAHMS MOJIEIEHN

IIK.3 33 3HaTh PU3MUECKUE U MATEMAaTHUECKUE MOJIEIH MTPOLIECCOB U SBICHUIA,
OTHOCSIIIIUXCS K UCCIIEyEMOMY OOBEKTY

IIK.3 35 3HaTh OCHOBHBIE MEXaHU3Mbl (PU3NUECKUX SIBICHHUH, TPOUCXOAIIUX Ha
HaHOYPOBHE

IIK.3 36 3HaTh OCHOBHBIE (PU3UKO-XUMHUECKUE MOJIEIH MTPOIIECCOB, SBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKU

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

IIK.3 yl YMETh OCYLIECTBIATH (POPMaTHM3AIMIO U AITOPUTMHU3BAIMIO (PYHKIIMOHUPOBAHUS
HCCIIETyEMON CUCTEMBI

[IK.3 y3 BJIAZIETh METOJIAMH pacyeTa NapaMeTpOB U OCHOBHBIX XapaKTEPUCTHK MOJIEIIEH,
HCMOJIb3YEMBbIX B IPEIMETHOI 06JacTn

[IK.3 y5 BJIa/IETh HaBbIKAMU M METOJAMKAMH pa3pabOTKU (PU3HKO-MAaTeMaTHYECKUX
Mo/IeJIel MPOLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

IIK.3 y8 BJIAJIETh MPAKTHUECKUMH HAaBBIKAMU PAOOTHI C MPOTPAMMHBIMU ITaKETaMHU

MAaTEMAaTUYCCKOTr0O MOACTIUPOBAHUA
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I1K.3 y10 YMETh aICKBaTHO CTABUTh 3a/1a4M MCCIICAOBAHUS U ONITUMHU3AIUU CIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMAaTHYECKOTO MOIETHPOBAHHUS

I1K.3 yll YMETbh IPUMEHSTH COBPEMEHHBIE METO/IbI pacueTa U aHajIu3a HaHO- U
MHUKPOCHCTEM

I1IK.4 yl HWMETh ONBIT MOJATOTOBKM HAYYHO-TEXHUYECKUX OTYETOB, JOKJIAI0B U
nyOJIMKalui 110 TeMe MCCIeJOBaHUI

[IK .4 y2 YMETbh OLICHUBATh HAYYHYIO 3HAUMMOCTb U MEPCHEKTUBBI TPUKIIATHOTO
MCIIOJIb30BAHUS PE3yIbTaTOB HCCIEIOBAHNIN B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHON TEXHUKH

I1K.4 y3 UMETH OTBIT pabOTHI ¢ NEPUOTUIECKON HAYYHOH JIUTEpaTypoil, TUCKYCCHA Ha
3a/IaHHYIO0 TEMY U BBICTYIUICHUM HAa HAYYHBIX CEMUHApax

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

IIK.5 31 3HaTh 00 OCHOBHBIX TPEOOBAHUSAX, IPEABABISEMBIX K 3asBKaM Ha 3aIUTY
00BEKTOB MHTEJUIEKTYaIbHONU COOCTBEHHOCTH

IIK.5 32 HMMETb IIPEACTABICHUE O IATCHTHBIX U JIMTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTeiBaeMOl TeMe

IIK.5 yl MMEThH OIBIT NaTEHTHBIX UCCIIE0BaHUM MO pa3padaThIBA€MOIl TEMAaTUKE

[IK.19.B |yl BIIa/IETh METOJIaMU MaTEeMAaTUYECKOTO MOJIEIIMPOBAHUSI PHOOPOB U
TEXHOJIOTUYECKHUX IIPOLECCOB C I[€JIbI0 ONTUMHU3AIMU UX TapaMeTPOB

[IK.19.B |y3 BIIAJIETh COBPEMEHHBIMH MporpaMMHbIMU cpeacTBamu (CAD) monenupoBanus,
ONTUMAJILHOIO TPOEKTUPOBAHUS U KOHCTPYHPOBAHUS IPUOOPOB, CXEM U
YCTPOMCTB AMEKTPOHUKU U HAHOAJIEKTPOHHUKH PA3TUYHOTO (QYHKIIMOHATBLHOTO
HA3HAYCHUS

[IK.19.B | y4 yMeTb pa3pabaThiBaTh (PU3NUYECKHEe U MaTEMaTHUYECKUE MOJIEIH MPUOOPOB U

YCTPOMCTB 3JIEKTPOHUKH U HAHOAJIEKTPOHUKH, pa3padaTbiBaTh
TEXHOJIOTMYECKUE MapIIPYThl UX U3TOTOBJICHHUS

@akyﬂbmamueﬁbze ducqunﬂumal

IIpoekTHpPOBaHME U TEXHOJIOTUS JIEKTPOHHON KOMIIOHEHTHOM 0a3bl

IIK.19.B

3]

3HaTh METOJIbI PacyeTa, IPOCKTUPOBAHUS, KOHCTPYUPOBAHUS U MOJAEPHU3ALUN
AJIEKTPOHHOW KOMITOHEHTHOM 0a3bl C UCTIOJIb30BAHUEM CHCTEM
ABTOMATU3UPOBAHHOIO MMPOEKTUPOBAHUSI U KOMIIBIOTEPHBIX CPEACTB

[1K.19.B

BJIaACTh METOAAMHU MATEMATHUYCCKOI0 MOJACINPOBAHUA HpI/I60pOB u
TCXHOJOTHYCCKUX ITPOUCCCOB € NCIIBIO OITUMHU3AIINHN UX ITAPAMCTPOB

[1K.19.B

BJIAACTb MCTOAAMHU ITPOCKTUPOBAHUA SHGKTpOHHOI\/JI KOMITOHEHTHOM 0a3bl 1
TCXHOJOTHYCCKHUX IMPOLECCCOB 3JICKTPOHUKHU U HAHOJJICKTPOHUKHU

[1K.19.B

BJIQJIETh COBPEMEHHBIMHU MporpaMMHbIME cpenactBamu (CAD) monenupoBanus,
ONITUMAJILHOT'O IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS NPHOOPOB, CXEM U
YCTPOMCTB 3JEKTPOHUKU U HAHOAIEKTPOHUKHU PA3INYHOrO (PYHKIIMOHAIBHOTO
Ha3HAYCHUS

[IK.19.B

yMeTh pa3pabaTsiBaTh PU3HUECKUE U MATEMATHIECKHUE MO TPUOOPOB U
YCTPOMCTB ANEKTPOHUKY U HAHOAJIEKTPOHUKH, pa3pabaThiBaTh
TEXHOJIOTHYECKUE MAPIIPYThl UX U3TOTOBJICHUS
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