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1. O6ue mojoKeHus

1.1 JIOKYMEHTBI, perjaMeHTHPYIOIIMEe COAepP:KAHNe M OPraHu3anul 00pa3oBaTeIbHOIO

npouecca

OO6pa3zoBarenbHas IporpaMMa akaJeMUYeCKOi MarucTparypsl (1ajee MarucTparypsl), peajinzyemas
no HampapiaeHuto noaroroBku 28.04.01 HaHOTEXHOJIOIMM M MUKPOCHUCTEMHAs TEXHHKA, MPEACTABIISIET
cO0OH KOMILJIEKC OCHOBHBIX XapaKTEPUCTHUK oOpa3zoBaHus (00beM, cojaepikaHue, IUIaHUPyEeMble
pe3yibTaThl), OPraHU3alMOHHO-TIEJarOTMYECKUX YCIOBUH, (JOPM aTTecTalM, KOTOPbIM IpPEJCTaBIeH B
BU/JIE CIEAYIOLIEr0 KOMIUIEKTA JOKYMEHTOB:

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
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;
BUJ IPO(ECCUOHATIBHON AESITEIbHOCTH, K KOTOPOMY T'OTOBSITCS BHIITYCKHUKU;
e [UJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI 00pa30BaTEIbHON IPOrPaMMbl — KOMIIETEHIIMH, KOTOPBIMU
JIOJIKHBI 00J1a/1aTh BBIITYCKHUKHU:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTaHIAPTOM;
- YCTaHOBJIEHHBIE OpraHu3alued JOMOJIHUTENbHO 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) 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,
aTTECTAllMOHHBIX MCIBITAHUNA TOCYIapCTBEHHOW HTOrOBOM aTTeCTallMM OOY4YaroIMXCs, IPYTHX BHUIOB
y4eOHOI NesTenbHOCTH (Aajee BMeCTe - BUABI Y4eOHOH JeATeNbHOCTH) C yKa3aHMEeM HX o0beMa B
3aUeTHBIX €AMHMIIAX, TIOCIEeI0BATEIbHOCTH U pacIipe/iesieHus 1o nepuojiam o0ydenus. B yueOHoM 1ane
BBIJIENIIE€TCSL 00BEM pabOThI 0OYUAIOIIMXCS BO B3aUMOJICHCTBUY C IpernojaBaresemM (Janee - KOHTaKTHas
pabora oOywaromuxcsi ¢ mpenogaBaTeneM) (10 BUAAM YYEOHBIX 3aHSATHN) M CAMOCTOSITEIHHOM 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;

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



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
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  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 IO MPAKTHKE;

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

e [epedeHb yueOHOW JIuTepaTypsl U pecypcoB cetu "MHTepHeT", HEOOXOIUMBIX AJIs MIPOBEACHUS
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
00pa30BaTeNbHOM MPOrpaMMbl;

e OmMcaHHWe IOKa3zaTeliedl M KPUTEPHEB OLCHMBAHUS KOMIIETEHIMM Ha pa3lM4HBIX dTamax Hux
¢opMHpOBaHHUs, ONMHUCAHHE INKAJA W TMPOLEAYp OLEHMBAHUSA JUIS KaKJIOro 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  ONUCaHHWE IOKAa3aTelell M KPUTEPHEB OLCHMBAHUS KOMIIETEHLMMH, a TAaKXKe LIKal M MPOLEAyp
OLICHUBAHMS,



®  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 nporpammbl 28.04.01 HaHOTEXHOIOTMM M MUKPOCHCTEMHAsT TEXHHKA,
Marucrepckass mnporpamma: Martepuanbl MHKPO- W HAHOCHCTEMHOW TEXHMKH (OCHOBHOM BHUJ
nestenbHOCTH HaydHo-mccienoBarenbckas) B COCTOMT B TOATOTOBKE BBITYCKHHMKOB, CIIOCOOHBIX
OCYIIIECTBIISITh HAYYHO-HCCIEA0BATEIbCKYIO MPO(PECCHOHANBHYIO JIeATENbHOCTh, CBA3aHHYIO C (PU3UKOI
HOJYIPOBOJHUKOB M JHAJICKTPUKOB, (PU3MKONH HHU3KOpPA3MEPHBIX CTPYKTYp, (HU3UKONW 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
npodeccnonanbHbIXx TpeboBanuii OIl, mpodeccHoHambHBIX CTAaHAAPTOB MOIYIPOBOIHUKOBOM OTpaciy,
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 roj1, cocTaBiseT He Oomnee 60 3.e.

1.4 AA3pIk peanu3zauuu 00pa3oBaTelbHON NPOTrPaAMMBI
OOpaszoBarenbHas  JEATENBHOCTh IO  NPOrpaMMe  MarucTparypbl — OCYIIECTBIISETCS  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 OcobenHocTu 00pa3oBaTeIbHOI MPOrPaAMMBbI

[Tpu paspabotke obpazoBaTenbHOil mporpammbl 28.04.01 HaHOTEXHOJIOTMM M MUKPOCHCTEMHAs
TeXHMKa (Marucrtepckass mporpamma: Martepuansl MUKpO- M HAHOCHUCTEMHOM TEXHHMKH) YYTEHBI
TpeOOBaHUS  PErMOHAJBHOIO  pbIHKA TpyAa (B TOM YHCIE, PpErHOHAJIbHBIE OCOOCHHOCTHU
npohecCHOHANBHOM JIeATENbHOCTH BBIMYCKHUKOB M TMOTpeOHOCTH paloTojareneii), COCTOSHUE U
NEPCIIEKTUBBI PA3BUTHS MOIYIPOBOAHUKOBOM OTPACIIH.

Komnerenuuu, mnpuoOperaeMble  BBITYCKHHKaMH, CGOPMYIHPOBAHBI Takke C  Y4eTOM
npodeccuonanbHoro cragaapra: «40.006 MuxeHep-TeXHONOr B 00JacTH MPOU3BOJCTBa HAHOPA3ZMEPHBIX
MOJIYTIPOBOJJHUKOBBIX ~NMPUOOPOB M  HMHTETpaJbHBIX cxem». CooTBeTcCTBHE MpoeCCHOHATBHBIX
komrnereHmii @I'OC BO TpynoBeIM QyHKIUSAM, CHOPMYITUPOBAHHBIM B MPO(ECCHOHATIEHOM CTaHAapTe,
npuBeaeHo B Tabmuie 1.6.1.



Tabmuma 1.6.1

[Tpodeccuonanpabie komnetreHIuu OI'OC
BO B cooTBercTBUM ¢ IpOdHIIeM
00pa3zoBaTebHON TPOTPAMMBI

TpynoBsie PyHKIIMY U KBATU(PUKAIIMOHHBIE TPeOOBAHUA,
chopMyIUpOBaHHBIE B TPOGECCHOHATHHOM CTaHAAPTE
W/WIIK TI0 TIPEJIJIOKEHUIO paboTomaTesnei

—TOTOBHOCTh (DOPMYJHPOBATH LEIH |

3a/laud  HAy4YHBIX  MCCIEJOBAaHUU B
obuacTu HAaHOTEXHOJIOTUU u
MHUKPOCHCTEMHOMN TEXHHUKH,

00OCHOBaHHO BBIOMpATh TEOPETUYCCKHUEC
u SKCIICPUMCHTAJILHBIC METOAbI )51
cpencTa perieHus: chopMyITHPOBAHHBIX
3angau (T1K-1)

—TOTOBHOCTh pa3pabaThiBaTh METOAMKH
MPOBEICHHUS MCCIICIOBAHNI U U3MEPEHUI
napaMeTpOB U XaPaKTCPUCTUK H3ISIUN
HAHOTEXHOJIOTMA W  MHKPOCHCTEMHOM
TCXHUKH, aHATTU3UPOBATh UX PC3YJIbTAThI
(TIK-2)

—TOTOBHOCTH pa3palaThiBaTh (pusmueckue
U MAaTCMaTU4YCCKUC MOJICIIH, IMPOBOJUTDH

KOMITBIOTEPHOE MOJEJIMPOBAHUE
UCCIIeYeMbIX (U3NIECKUX MPOIECCOB B
o0nactu HaHOTEXHOJIOTUHU u
mukpocucremuon TexHuku (I1K-3)

—TOTOBHOCTh BBIIIOJIHATH Hay4HO-
TEXHUYECKHE OTYETHI, JOKJIa/Ibl,
myOJIMKanuu 1o pe3ysibraTam

BBINOJIHEHHBIX HccienoBanuii (ITK-4)
—TOTOBHOCTh  OQOPMJISTH 3asABKH  Ha
3aMUTy OOBEKTOB HMHTEIUICKTYaTbHOM
coocteennoctH (ITK-5)

O000mennblie TPy10Bble QyHKIIUH!

1. Obecneuenme HyHKIIMOHUPOBAHHS HAHOAIEKTPOHHOTO
MIPOM3BOCTBA B COOTBETCTBUH C TEXHOJIOTHYECKOM
noxkyMmeHtauuei. [loanepxka u yinydiieHue
CYIIECTBYIOIINX TEXHOJIOTHYECKHUX MTPOIIECCOB U
HEOOXOJMMBIX PEKUMOB ITPOU3BOJICTBA BBITYCKACMOM
OpraHM3anuel IpoIyKIUH.

2. Pa3paboTka u BHEpEHNE COBPEMEHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB, OCBOCHHUE HOBOT'O
000pyI0BaHusl, TEXHOJIOTUYECKON OCHACTKH,
HEOOXOMMBIX PEKHUMOB IMPOU3BOJICTBA HA BBIITYCKAEMYIO
OpraHu3alyei mpoIyKIIHio.

3. Pa3paboTka nporpamMM BHEIPEHUS HOBOM TEXHHUKH U
TEXHOJIOTHH 110 CBOeMY HarpaBiieHHi0. Pazpaborka
TEXHOJOTHYECKUX MAapUIPyTOB U3TOTOBICHUS
HaHOAJICKTPOHHBIX U3CIIUMN.

4. 3nanue GpyHIAMEHTAIBHBIX OCHOB (PU3UKH
MOJTYITPOBOIHUKOB, (DU3HKH MMOBEPXHOCTU TBEPIBIX TEI U
(U3MKN HU3KOPA3MEPHBIX CHCTEM.

5. 3HaHuE MHUPOKOTO CIIEKTPa METOAOB UCCIIEOBAHUS U
JTMarHOCTUKH HAaHOMAaTepUasioB U (YHKIIMOHATIBHBIX
YCTPOMCTB Ha UX OCHOBE.

6. 'oToBHOCTB paboOTaTh Ha COBPEMEHHBIX
HCCIIEIOBATENbCKUX U3MEPUTEIbHBIX YCTAHOBKAX.

7. BJ'IaILCTI) HaBbIKaMU MaTE€MAaTUYCCKOIro MOACITIUPOBAHUA
(I)I/I?»I/ILIGCKI/IX IIpoOLECCOB B obOmactu HAaHOMATCPUAJIOB U
HaAHOTCXHOJIOTHH.

[Tpu peanuszanuu oOpazoBaTeIbHON MPOrpaMMBbl IPEAYCMOTPEHO CONPOBOXKICHHE 00yUYarOIIUXCs
aKaJEeMUYECKHUM KOHCYJIbTAaHTOM, OKa3bIBAIOIIUM COJAEUCTBUE B (HOPMHPOBAHUHM WHAMBHUAYAIbHbIX
00pa30oBaTeNbHBIX TPACKTOPUHM, BHIOOPE AMCIUILINH, OOECIEeYMBAIOIUX MPOPECCHOHATBLHOE pPa3BUTHE
CTY/EHTA.

1.7  BocTpeGOBaHHOCTH BHINYCKHUKOB

«xopubimy  mpennpustuem ans kadenpsr I[MIIuMD HITY sasnsercs Wuctutyr Qusuku
nonaynpoBogHukoB uM. A.B. PxanoBa CO PAH, koTopblii BBICTYHaeT OCHOBHBIM IOTpeOUTENEM
BBIIIYCKHUKOB ~ oOydaromuxcsi 1o HampasineHuto 28.04.01  (222900.68). Wuctutyr  Qusuku
nosynpoBogHUKOB UM. A.B. P:xanoBa CO PAH BXoauT B nepeueHb, BKIIOUYEHHBIX B CBOJHBIA PEECTp
opraHusanuii 00opoHHO-IpoMbIlUIeHHOT0 Komiuiekca (IIpuka3 MuHuctepcTBa HPOMBINIIEHHOCTH U
toprosiu Poccuiickoii @eneparun Ne.137 ot 5 despans 2013 1.).

TpynoyctpolicTBO BBIMYCKHUKOB ocyiuecTBisieTcss npeumyiectBeHHo B DI CO PAH nHa
JIOJDKHOCTU MHKEHEPHOTO COCTaBa, JIMOO B BUE MOCTYIUICHHUS B acIUpaHTypy. OCTajabHbIE BBITYCKHUKU
TPYIOyCTpanuBarOTCs MO0 B poAcTBeHHBIX MHCTUTYTax CO PAH, nubo B mpeanpusITHIX ¥ KOMITAHHUSIX



MHUKPO3JIeKTpoHHOTO mpodus T. HoBocubupcka, Takux kak AO «H3IIIT ¢ OKb» u AO «HIIIT «Boctoky,
1100 MPOAOIIKAIOT TPO(HECCHOHATFHYIO Kapbepy 3a pyOeKoM.

2.  KpanudukauuoHHAas XapaKTepPUCTUKA BbINYCKHHUKA

2.1 O0JacTb npoeccHOHAJBLHOM NeATEeJbHOCTH BbIIYCKHUKOB, OCBOMBIIMX IPOrpPaMMy
MarucTpaTypbl, BKJIIOYA€T COBOKYIHOCTb CPEACTB, CIIOCOOOB M METOJIOB YEJIOBEUECKOW AEATEeNbHOCTH,
HalpaBICHHOW Ha TEOPETHMYECKOE M DSKCIEPUMEHTAIBHOE MCCICIOBAHUE, MAaTEMaTHYECKOEe MU
KOMITBIOTEPHOE MOJICJIMPOBAaHUE, MPOEKTUPOBAHUE, KOHCTPYMPOBAHUE, TEXHOJOIMIO IPOM3BOJCTBA U
JKCIUTyaTallUl0 MaTepUaoB, KOMIIOHEHTOB HAHO- U MHUKPOCHUCTEMHOM TEXHUKU Pa3IMYHOTO
(YHKLMOHAJIBHOIO Ha3HAYEHHUs, pa3paOOTKy M NPUMEHEHHUE IPOLECCOB HAHOTEXHOJOIMH M METOJIOB
HAHOJIMAarHOCTHUKHU.

2.2 Oo0bektamu mnpodecCHOHATBHONH /1eATEeJbHOCTH BBITYCKHUKOB 00pa3oBaTEIIbHON

IPOTPAMMBI SIBIISTFOTCSI:

— MaTepuaibl 1 KOMIIOHEHTHI HAHO- U MUKPOCHUCTEMHON TEXHUKH,

— 1puOOpHI, YCTPOMCTBA, MEXaHU3MBI, MAIIMHEI HA UX OCHOBE;

— TPOLIECCHl HAHOTEXHOJIOTHU U METO/Ibl HAHOAMArHOCTHKH,

—  (u3MKo-MaTeMaTHYECKUe U (U3UKO-XUMHYECKHUE MOJECIU MPOIECCOB CUHTE3a, JTUArHOCTUKUA U
(YHKIIMOHUPOBAHUSI MATEPUATIOB M KOMIIOHEHTOB HAHO- © MUKPOCUCTEMHOU TEXHUKH;

— anmapaTHbIC ¥ MPOTPAMMHEIC CPEJICTBA JIJISl MOJICITUPOBAHUS, IPOCKTUPOBAHUS U KOHCTPYUPOBAHHSI,
MOJTyYCHUS ¥ KICCIICIOBAHUS MAaTEPHUATIOB U KOMITOHCHTOB HAaHO- U MUKPOCHUCTEMHON TEXHUKH,

— aJNTrOPUTMBI PEIICHHS HAayYHO-WUCCIIEAOBATEILCKUX M INPOU3BOICTBEHHBIX 3a/a4, OTHOCSIIMXCS K
npodeccuoHabHOM cdepe.

2.3  OCHOBHBIM BHIOM TPO(HECCHOHATHFHOM AESITETbHOCTH, K KOTOPOM TOTOBUTCS BBITYCKHHK
00pa30BaTeNbHOI MpOorpaMMbl aKaJJeMUUECKON MarucTparypsl, siisercs:. Hayuno-uccinedosamensckas.

2.4  OOydaroumiics TOTOBHUTCS K pEHICHUIO CIEAyIommX npogeccHOHATbHBIX 3a1a4 B
COOTBETCTBUM C HANpaBJIEHHOCTHIO (IpoduiieM) o0pa3oBaTeIbHONM MPOrpaMMbl M OCHOBHBIM BHJOM
poeCCUOHAIEHON JESTEIBHOCTH.

— OmpeJeneHHe HalpaBlIeHUM, Leleld U 3a/1ad Hay4HbIX MCCIEJOBAHUM, BHIOOP METOA0B MPOBEACHUS
HKCIEPUMEHTAIBbHOM padoThl, aHATN3, 00paboTKa, MHTEPIPETAlMs U MPEACTaBIEHUE Pe3yIbTaTOB U
BBIBOJIOB MPOBEACHHBIX UCCIIEIOBAHUIH;

— pa3paboTKa METOJUK NpPOBEIEHHUS HCCIEIOBAaHUNH M HM3MEpEeHHH MapaMeTpoB M XapaKTepPUCTUK
W3JIEIIMA HAHOTEXHOJIOTUN M MUKPOCUCTEMHOM TEXHUKH, aHAJIN3 UX PE3Y/IbTATOB;

— pa3paboTka (QU3NYECKUX U MaTEeMaTHMYeCKUX MOJIelel, KOMIbIOTEPHOE MOJEIUPOBAHUE
UCCIIeyeMbIX (PU3UYECKHX MPOLIECCOB B 00JIACTH HAHOTEXHOJIOTUU U MUKPOCHUCTEMHON TEXHUKH,

— TOJArOTOBKAa HAyYHO-TEXHMYECKHUX OTYETOB, 0030pOB, pedeparoB, MyOJMKalMi MO pe3ylbTaTam
BBIMIOJTHEHHBIX MCCIIE0BAHUM, IOJITOTOBKA U MPEICTAaBICHHE JIOKIA/I0B HAa HayyHble KOH(EPEHINH U
CEMHUHapHI,

— (pukcanus u 3ammTa 00HEKTOB MHTEIUIEKTYaTbHON COOCTBEHHOCTH.

2.5 Ilnannpyembie pe3yabTAaThl OCBOCHHSI 00pa30BaTeJbLHOM NPOrpaMMbl (KOMIIETEHIMH).
B pesynbraTe ocBoeHMs 00pa30BaTeIbHON MPOrPaMMBbl Y BBIITYCKHUKA JTOJIKHBI OBITH C(OOPMUPOBAHbI
crenyroomue kKomnereHnun (tadbmuma 2.5.1).

Tabnuna 2.5.1

Koas! ‘ Komnerenuuu, 3HaHus1/yMeHuUs1
Oowexynomyproie komnemenyuu (OK)
OK.1 CIMOCOOHOCTh MCI0JIb30BAaTh MHOCTPAHHBIN A3bIK B IPo(ecCHOHAIbHOI cdepe

31 | 3HaTH TCPMHUHOJIOTUIO HpO(I)eCCHOHaHLHOﬁ C(i)epLI ACATCIBHOCTH HA NHOCTPAHHOM S3BIKC

yl | ymMeTh uuTaTh M peepupoBaTh JUTEPATYPY HA HHOCTPAHHOM SI3BIKE




y2 | yMeTh UCIOIB30BaTh 3HAHUS SI3bIKA JJIs1 TPO(PECCHOHATBHOTO MEXTYHAPOHOTO OOIIEHUS U B
HAy4YHO-HMCCIIEI0BATENbCKON IEATEIIbHOCTU
OK.2 CIOCOOHOCTDH MCI0JIL30BATH HA IPAKTHKE YMEHHS M HABBIKH B OPraHU3aluu
HCCIe10BATE/ILCKUX U TPOEKTHBIX padoT, B yNpaBJeHHH KOJLUIEKTHBOM
yl | yMeTh HCIIONB30BaTh HA MPAKTHKE YMEHHUS M HABBIKM B OPTraHU3ALMU HCCIEI0BATEIbCKUX
IIPOEKTHBIX PaloT, B YIPABICHUU KOJUIEKTUBOM
OK.3 FOTOBHOCTb K AKTHBHOMY OOLIEHHIO C KOJIJIeraMi B HAY4YHOIi, IPOU3BOICTBEHHOI 1
COMAJILHO-00111eCTBeHHOI cdepax KesATeIbHOCTH
yl | ymers npuaMMaTh 3(p(PpEeKTUBHBIE yIIpaBIEHUYECKUE PEIICHUS B YCIOBHIX HEONPEACTICHHOCTH,
HKCTPEMaJIbHBIX CUTYalUi, OCTPON KOHKYPEHTHOM 00pbObI, 1eUIMTa PECYPCOB,
HETUIATe)KECTIOCOOHOCTH MPETPUITHI
y2 | yMeTb 001IaThes C KOJUIEraMu B HAyYHOM, IPOU3BOJCTBEHHOM 1 COLMAIbHO-00111€CTBEHHOM
cdepax AesaTenTbHOCTH
OK.4 CIOCOOHOCTD AJANITHPOBATHCSA K M3MEHSIIOIIUMCH YCJI0BHSAM, NePeOlleHuBATh
HAKOIUIEHHBIi ONBIT, AHAJTU3HPOBATH CBOU BO3MOKHOCTH
31 | 3HaTh OCHOBHBIE METOI0JIOIMYECKHE KOHIIENIIUN COBPEMEHHON HayKH
32 | 3HaTh COBPEMEHHYIO HayYHYIO KapTHHY MUpa
33 | 3HATh HHTETPAIbHBIC SKOHOMUYECKHE MOKa3zaTesn 3(pPEeKTHBHOCTH POESKTOB
34 | 3HaThb OCHOBHBIE METO/Ibl HAYYHOI'O MIO3HAHUS
35 | 3HaTh OCHOBHBIE METOI0JIOTMYECKHE KOHIIENIIUN COBPEMEHHON HayKH
36 | 3HaTh CUCTEMHYIO [IEPUOIU3ALIMI0 UCTOPUU HAYKH U TEXHUKU
37 | 3HaThb OCHOBHBIE METO/Ibl HAYYHOI'O MIO3HAHUS
38 | 3HATh COBPEMEHHYIO HAYYHYIO KApTHHY MHUpPa
yl | yMeTb aanTupoBaThCs K U3MEHSIOLIMMCS YCIOBUSAM, IEPEOLICHUBATh HAKOIUIEHHBIN OIBIT,
aHAJIM3HPOBATh CBOU BO3MOKHOCTH
y2 | yMeTh HACHTU(UIIMPOBATh PUCKH, pa3pabaThIBaTh MPOrpaMMy YIPaBJICHUS] pUCKAMU
Oobwenpogheccuonanvrvie komnemenyuu (OI1K)
OIIK.1 | cmoco0OHOCTH MOHMMATH OCHOBHBIE NPO0/IEeMBbI B CBOCH NPeIMETHOM 00/1aCTH, BBIOUPATH
METO/IbI ¥ CPeCTBA X pellleHust
31 | ©MeTh IpeACTaBICHUE O TOCIEHUX OTKPBITHAX B 00J1aCTH HAHOTEXHOJIOTHH U
MHUKPOCHUCTEMHOW TEXHUKH
32 | yMETb OIICHUBAaTh MHBECTULIMOHHYIO MTPUBJIEKATEILHOCTD IPOEKTA C YUYETOM CTa/IUU €r0
peanu3alyy U TUIIa HHBECTOpa
33 | 3HaTh OCHOBHbIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIlecca B HAyKe U TEXHUKE, ITaIlbl
HCTOPUYECKOTO PA3BUTHSI HAHOTEXHOJIOI'MH, MECTO U 3HAYEHUE HAHOTEXHOJIOTUHU B
COBPEMEHHOM MHUpE
34 | 3HaTh METOJJ0JIOTMYECKHE OCHOBBI M IPUHIIUIIBI COBPEMEHHOM HayKH
35 | 3HaTh OCHOBHBIE HCTOPUYECKHUE TAIlbl U MPEANOCHUIKM BOZHUKHOBEHUS! HAHOTEXHOJIOTHH U
MHUKPOCUCTEMHON TEXHUKHU
36 | 3HAaTh MEPEIOBOM OTEUECTBEHHBIN U 3apYOEIKHBIN ONBIT U JOCTHKEHUS B 00JIaCTH
HAaHOTEXHOJIOTUH U MUKPOCHUCTEMHON TEXHHUKH
yl | 3HaTh METOAOIOTHIO pa3pabOTKH MPOEKTOB U POrpaMM, B TOM YHCJIE TOCTPOCHUS,
peopraHu3alyy, peCTpyKTYpU3allui U PEUHKUHUPUHTAa OM3HEC-TTPOIIECCOB
y2 | yMeTh POBOJUTH aHAIN3 () (PEKTUBHOCTHU pean3alui MPOeKTa
y3 | ymeTh pa3pabaTbiBaTh CUCTEMY YIIPaBIEHUS IPOEKTOM, POPMHUPOBATH OIOIKET MPOEKTA,
OCYIIECTBIISITh OPraHU3aIIMOHHOE IPOEKTUPOBAHHE
OIIK.2 | cmocoOOHOCTH HCIOJIL30BATH Pe3YJIbTAThl OCBOCHHUS JUCHUILIMH MPOrPAMMbI
MarucTpaTyphbl
yl | yMeTp HCIIONTE30BaTh PE3yIbTATHI OCBOSHHSI TUCIIUILIIH MTPOTPAMMBI MarCTPATYPhI
OIIK.3 | cmocoOHOCTH ICMOHCTPHPOBATH HABBIKHM PadOThHI B KOJJICKTHBE, I0P0KIaTh HOBbIE
ujaen (KpeaTuBHOCTb)
31 | ymMeTh OpraHu30BbIBaTh MPOCKTHYIO paboTy, pa3padaThiBaTh U KOHTPOJIMPOBATH PECYPCO-

BPEMCHHBIC IIPOCKTHLIC IMTOKA3aTCIN




3HATb MNOHATHUC U BUJbI pPUCKOB

33 | 3HaTh MPUHIIMIIBI, METO/IbI, HHCTPYMEHTHI KOMaHA000pa30BaHUS 1 TEXHOJIOTUHU pabOTHI B
KOMaHJ1e
34 | 3HaTh OCHOBHbIE METO/IbI YIIPABJICHUS TPOEKTaMU
yl | uMeTh ombIT paboOThI B KOJICKTHBE
y2 | yMeTh OPOXKAATh HOBBIE UJIEH, IPOSIBIATH KPEaTUBHOCTh
y3 | yMeTh OCYIIECTBIATh MHHOBAIMOHHOE IPOCKTUPOBAHUE, OLIEHUBATH 3(h(HEeKTUBHOCTH
WHHOBAIMI
OIIK.4 | ciocOOHOCTH CAMOCTOATEILHO IPHUOOPETATH M UCIOJIB30BATH B MPAKTUYECKOM
AeSiTeIbHOCTH HOBbIC 3HAHHWSI U YMEHHs B CBOCi NpeIMeTHOM 00J1aCTH
yl | yMeTh caMOCTOATEIBHO MPHUOOPETATH U UCTOIb30BaTh B MPAKTUYECKOU EATEIIbHOCTH HOBBIE
3HAHUS U YMEHUS B CBOEH MPEMETHON 001acTu
OIIK.5 | roroBHOCTH 0()OPMIISITH, IPEACTABJATD, TOKJIAABIBATH U APTYMEHTHUPOBAHHO 3AIUIIATH
pe3yJabTaThl BHINOJIHEHHOH PadoThl
yl | ymeTb 0hOpMIISATE, MPEACTABIIATh, JOKIAABIBATH U ApTYMEHTHPOBAHHO 3aIUIIATH PE3YJIbTAThI
BBINTOJIHEHHON pabOTHI
y2 | BnazeTh HaBbIKAaMU MYOIMYHBIX AETOBBIX M HAYUYHBIX KOMMYHUKAIIHH

Ipogpeccuonanvuvie komnemenyuu (I1K) @IOC, omnocauuecsi K 0CHOBHOMY 68Uy 0essmeIbHOCIU

IIK.1

FOTOBHOCTH ()OPMYJIMPOBATH LEJIN U 32/1a4M HAYYHBIX HCc/Ie0BaHMi B 00/1aCTH
HAHOTEXHOJIOTUM U MUKPOCUCTEMHON TeXHUKH, 000CHOBAHHO BHIOMPATH TeOpeTHYECKHE
U JKCNIePUMEHTAJIbHbIE MeTO/bI M CPeICTBA pelieHus c(hopMYJIMPOBAHHBIX 32/1a4

31

3HaTb OCHOBHBLIC 3aa4H, HAIIPABJICHUA, TCHACHIUU U IICPCIICKTUBBLI PA3BUTHUA
HaAHOTCXHOJIOT'MH U MHKpOCHCTCMHOﬁ TCXHUKH, a TAKKEC CMCKHBIX obOnacreit HAayKH U
TCXHUKH, B TOM YUCJIC, C YICTOM Tpe60BaHPII>i PEruoHaJIbHbIX Hpe,Z[HpI/IHTI/Iﬁ

YMETh IpeJiaraTh HOBbIE 00J1aCTH HAYYHBIX MCCIIEJOBAaHUH U Pa3pabOTOK, HOBBIE
METOA0JIOIMYECKHE MOIX0bI K PEIIEHUIO 33/1a4 B 0071aCTH HAHOTEXHOJIOTMU U
MHKPOCHCTEMHON TEXHUKH

y2

BJIaACTh HAaBbIKAMM aHAJIM3a U I/II[GHTI/I(bI/IKaI_II/II/I HOBBIX HpO6J'IeM u obJacTel HCCICOOBAaHUA B
00J1aCTH HAHOTEXHOJIOTHH U MI/IKPOCI/ICTGMHOI\/JI TEXHUKU

y3

BJIaACTh COBpeMCHHOﬁ Haquoﬁ TepMHHOHOFHeﬁ U OCHOBHBIMHU TCOPETUUYCCKUMHU U
OKCHCPUMCHTAJIBHBIMU IMOAXOJaMH B IICPCAOBBIX HAIIPABJICHUAX HAHOTCXHOJIOI'UU U
MHKpOCHCTCMHOﬁ TCXHHUKHU

YMETDB BBIITOJHATD TCOPETUUCCKOC U SKCIICPUMCHTAJIBHOC UCCIICAJOBAHUE B paMKax
IIOCTABJICHHBIX 3a1a4

IIK.2

rOTOBHOCTD pa3pa6aTuBaTb METOAUKHU IMPOBECACHUSA uccjaeI0BaHUuM U I/I3MepeHI/II7[
mapaMeTpoB U XapaKTePUCTUK H31eJIHd HAHOTEXHOJIOTHH 1 MHKpOCHCTeMHOﬁ TE€XHUKH,
AHAJIM3UPOBATH UX PE3YJIbTATDBI

31

3HaTb OCHOBHBIC MECTObI BBICOKO‘IYBCTBI/ITGHBHOI\/'I CBCpXJ’IOK&J’IBHOfI H36HpaTeJ'IBH01>i
AWMArHOCTUKU JJIS1 U3YUCHUS HAHOCUCTEM

32

3HaTh (U3UUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOIIUX MPH peaTn3alliid HAHOTEXHOJIOTUH,
BO3MOKHOCTH U XapAaKTEPUCTUKHN MATEPUATIOB, MCIIOJIb3YEMbIX B HAHOTEXHOJIOTUSIX

33

3HaTh U3HKO-XHUMHUUYECKHE OCHOBHI TIPOIIECCOB, MPOTEKAIOIINX HA TPaHUIaX pasnenax ¢as B
pa3IMYHBIX HAHO- U MHUKPOCHUCTEMAX

YMETb 'OTOBUTH METOAOJIOTNYCCKOC 000CHOBaHHE HAaY4YHOI'O UCCJICIOBAHUA U TEXHHICCKOMN
pa3pa60T1<H B 00J1aCTH HAHOTEXHOJIOTHH U MHKpOCHCTeMHOﬁ TCXHHUKHU

BJIAZICTG HABBIKAMU MCTOJOJIOTMYCCKOI'0 aHAJIM3a HAYUYHOT'O MCCICAOBAHUA U €T0 PE3YJILTATOB

yMeTh pa3palbaThiBaTh METOIMKU MPOBEICHHS UCCIIEJOBAHUIN U U3MEPEHUH TapaMeTpoB U
XapaKTePUCTHUK U3/ HAHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHUKH, AaHAJTM3UPOBATh UX
pE3YJIbTATHI

YMETh aHAJIU3UPOBATH CBOMCTBaA HAaHOYAaCTHUI U HAHOMATCPHUaJIioB, BOBMOXKXHBIC CITOCOOBI BX
TTOJIYYCHU

IIK.3

FOTOBHOCTH pa3padarbiBaTh Gpu3NUecKre 1 MaTeMaTH4YeCKUe MO/ieJId, IPOBOIUTH
KOMIILIOTEPHOE MOIeJIMPOBAHME HCCIeyeMbIX (PM3NYEeCKHX MPOLECcCOB B 00J1aCTH




HAHOTECXHOJIOI'MN U MI/IKpOCI/ICTeMHOﬁ TEXHUKH

3] | 3HaTHL METOALI CUHTE3A U UCCIIEIOBAHUS MOJCIIEN
33 | 3HaTh (PpU3HYECKHE U MaTEMaTHYECKHE MOJIEIIN MIPOIIECCOB U SIBJICHUMN, OTHOCSIINXCS K
HCCIIEAYeMOMY OOBEKTY
35 | 3HaTh OCHOBHBIC MEXaHU3MbI (PH3NUECKUX SBJICHUH, POUCXOASIINX HA HAHOYPOBHE
36 | 3HaTh OCHOBHbBIE (PU3UKO-XMMHUYECKHE MOJIENIN IIPOLIECCOB, SIBIEHUI U 00BEKTOB B 00JIACTH
HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKU
37 | 3HaTh (pU3HUYECKHE IPUHIUIIBI U MEXaHU3MBI, JIEXKALHE B OCHOBE ITOCTPOEHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP
328 | 3HaTh pU3NYECKUE OCOOCHHOCTH NOJIYIPOBOJHUKOBBIX HHTEIPAIbHBIX PE3UCTOPOB ,
cyOMHKpOHHBIX 1 HAaHOMUKPOHHBIX KMOIIT Ha o6bemMuom kpemunu 1 KHU-cTpykTypax ,
BBICOKOYACTOTHBIX TPAH3UCTOPOB HA FE€TEPOCTPYKTypax
329 | 3HaTh TEXHOJIOIMYECKHE OCOOEHHOCTH U3rOTOBJIEHUS! MHTETPAJIbHBIX I10JIYTIPOBOAHUKOBBIX
PE3UCTOPOB, CYyOMUKPOHHBIX 1 HAHOMHUKPOHHBIX TPAH3UCTOPOB, HCIIOJIB3YEMBIX B
coBpeMeHHbix CBUC u YBUC
yl | yMeTh oCymecTBIATh (hOpMAIN3ALUIO U aITOPUTMH3ALNIO ()YHKIIMOHHUPOBAHUS HCCIEyEeMOM
CUCTEMBI
y3 | BIafeTh METO/IAMHU pacueTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIETIEH,
UCHOJIb3YEMbIX B IPEIMETHOI 00JacTu
y5 | BIageTh HaBBIKAMH U METOJIMKaMU pa3paboTKu (PU3UKO-MAaTEMaTHYECKIX MOZEIeH
IIPOLIECCOB, ABJICHUN U OOBEKTOB B 00JaCTH HAHOTEXHOJIOI'MH M MUKPOCUCTEMHOM TEXHUKHU
y8 | BIameTh MPakTHYECKUMH HAaBBIKAMU PA0OTHI C IIPOTPaMMHBIMH ITAKETaMH MaTEMAaTHIECKOTO
MOJIETIUPOBaHUs
y10 | yMeTh aieKBaTHO CTaBUTh 33J]a4M UCCIIEIOBAaHUS U ONTUMH3ALUU CJI0XKHBIX OObEKTOB Ha
OCHOBE METOJJOB MaTEMaTU4YECKOI0 MOIEIUPOBAHUS
yll | yMeTh IpUMEHATH COBPEMEHHBIE METO/IbI pAcyeTa U aHaJIM3a HAHO- U MUKPOCHUCTEM
y22 | yMeTb IPUMEHATh MaTEMAaTHIECKOE MOICTTMPOBAHUE /IJIsl aHAIM3a YIIEMEHTHOM 0a3bl
cyomukponHbix 1 HaHOMUKpOHHBIX CBUC u YBUC
y23 | yMeTh BBIYUCISATH OCHOBHBIE TAPAMETPBI COBPEMEHHBIX MOJIYITPOBOJHUKOBBIX HHTETPAIbHBIX
PE3UCTOPOB U TPAH3UCTOPOB
IIK.4 FOTOBHOCTH BBINOJHATH HAYYHO-TeXHUYECKHEe 0TYEeThl, JOKJIAAbI, NYOJIMKALMH 110
pe3yJIbTaTaM BbIIOJIHECHHBIX HCCICAOBAHMMI
yl | UMeTh ONBIT NOATOTOBKU HAYYHO-TEXHUYECKUX OTUETOB, JOKJIA0B U MyOIMKaLKi IO TeEME
HUCCIeJ0BaHUU
y2 | yMETh OLIEHUBATh HAyYHYIO 3HAUUMOCTb U MEPCIIEKTUBBI IPUKIIATHOTO UCIIOJIb30BAHUS
pe3yabTaTOB UCCIIEOBAHUHN B 00J1ACTH HAHOTEXHOJIOIMH U MUKPOCHCTEMHOM TeXHUKH
y3 | UMEeTh ONBIT pabOTHI C MEPUOANUECKON HAYYHOM JIUTEPATYPOH, TUCKYCCUI Ha 3a/laHHYIO TEMY
U BBICTYIUIEHU Ha HAYYHBIX CEMUHAPAX
y4 | yMeTh nenarh JOKIJIabl Ha 33JaHHYI0 HAYYHYIO TEMY
IIK.5 TOTOBHOCTH 0()OPMJISITH 3asIBKH HA 3allIUTy 00bEKTOB HHTEJIEKTYaIbHOM
COOCTBEHHOCTH
31 | 3HaTh 00 OCHOBHBIX TPEOOBAHUSIX, IPEIBIBISEMbIX K 3asBKaM Ha 3alIUTy OOBEKTOB
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH
32 | IMEeTh NPEJCTABICHNE O MATEHTHBIX U JUTEPATYpPHBIX HCTOYHHUKAX MO pa3zpabaThiBaeMOMN TeMe
yl | ©IMETh OIBIT NATEHTHBIX UCCIIEAOBAHHM MO pa3pabaThIBAEMOM TEMAaTHKE
IIpogheccuonanvnvie komnemenyuu (I1K), ycmanoenennvie 0opazosamenvHoll opeanuzayueil
OONOIHUMENbHO K KOMHEMEHYUAM OCHOBHO20 8U0A 0esimenlbHOCU
IIK.19.B | ciocoGHOCTH pa3padaTbIBATh TEXHUYECKHE 32JaHUS HA IIPOEKTHPOBaHHUE

TEXHOJOTHY€CKHUX MPOLECCOB MPOU3BOACTBA MATECPHUAJIOB U u3aeJIui 3.]'IeKTp0HHOI71
TEXHUKH

3]

3HATh METOJIbI pacyeTa, MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MOJIEPHHU3AIINN HICKTPOHHON
KOMITOHEHTHOH 0a3bl C HCIIOJIb30BAHUEM CHCTEM aBTOMATHU3UPOBAHHOTO TIPOCKTUPOBAHUS U
KOMITBIOTEPHBIX CPE/ICTB




yl

BJIAZACTb MCTOAAMHU MATCMATUYCCKOI'0O MOJACIUPOBAHUA HpI/I60pOB N TEXHOJIOTUYCCKUX
IIPONHECCOB C ICJIIBIO ONITUMU3AIMK UX IMApaMETPOB

y2 | BIageTh METOAAMHU IPOSKTHUPOBAHUS SJICKTPOHHON KOMIOHEHTHOM 0a3bl U TEXHOJIOTMYECKUX
IIPOLIECCOB JIEKTPOHUKH U HAHOIJIEKTPOHUKHU

y3 | B1ageTs coBpeMeHHbIMU ITporpaMMubiMu cpeactBamu (CAD) moaenupoBanus,
ONTUMAJILHOI'O IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS IPHUOOPOB, CXEM U YCTPOUCTB
9JIEKTPOHUKHU M HAHOAIEKTPOHUKH Pa3IMYHOr0 (P)YHKIMOHATHHOTO HA3HAYCHUS

y4 | ymeTh pa3zpabaTbiBaTh (pU3MUECKUE U MATEMAaTUYECKUE MOJEIH IPUOOPOB U YCTPOICTB

AJIEKTPOHUKHU M HAHOUIEKTPOHUKH, pa3padaTbIiBaTh TEXHOIOTHIECKUE MAPIIPYTHI MX
U3TOTOBJICHUS

Oranbl GOPMUPOBAHUSA KOMIIETEHIIUN BBITYCKHUKA IPUBEACHBI B Ta0IHIE 2.5.2.




Jranbl (POPMUPOBAHUS KOMIIETEHI[UI BbITYCKHUKA

Tab6muma 2.5.2

OK.1

IIpaKTHKa 10 ITOJIyYC€HHUIO

IIpousBoncTBeHHAs
MpaKTHKa: Hay9HO-

[PAKTHKA: HAy4HO-

(TIpeAMIUIOMHAs ) TIPAKTHKA:
Hay4YHO-HCCIIEJ0BAaTENbCKAs

Ko
A Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIIETCHIIUN
MHocTpaHHbIH S3bIK;
Yuebaas npaktaka; MHocTpaHHBI 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 mmpaKkTHKa:
npOI/BBOHCTBeHHaH HpOl/BBOL[CTBCHHaS{

(TIpeIMIIOMHAs ) 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 pabora; MPaKTHKA: HAYYHO-
o ° pa a: Tipa afo P ’ P Y Hay4HO-HCCJIE10BaTENbCKas
CeMuHapBI 110 HCcciIeioBaTeNbeKast pabora;
MOJTYYEHHUIO TIEPBUYHBIX pabora
CNeLHATbHOCTH CemuHapbl 1o
npoheCCHOHANBHBIX ClIELHATbHOCTH;
YMEHHI 1 HABBIKOB anaBneHue HWHHOBAILIUSIMHA
AkTyasbHbIE IPOOIEMBI
COBpPEMEHHOU
. Ipoussoacreennas
HaHOTEXHOTIOrHH; Y ueGHas TTpon3BoACTBEHHAsI TIpon3BoCTBEHHAs! P
OIIK.2 MPAKTUKA: HAYYHO MPAKTUKA: HAYYHO (PEUHILIOMHAA) IPAKTHKa:
. NPAKTHKA: IPAKTHKA MO : - : -
P P P Y P Y HaYYHO-HCCIIEI0BATEIbCKAs
nccieoBaTeNbCKas paboTa | MccienoBaTenbekas padbota
TOJIYYEHHUIO TIePBUYHBIX pabora
npodecCHOHATBHBIX
YMEHHUii ¥ HAaBBIKOB
VyeOHas NpaKTHKA:
TIpou3BoACTBEHHAs ITpou3BoaCTBEHHAs
HPAKTHKA IO TOIYICHHIO Ipou3BoACTBEHHAS P P A
) MPAKTUKA: HAy4IHO- (TIpenAMIIIOMHAs ) TIPAKTHKA:
OIIK.3 TIePBUYIHBIX NPaKTHKA: HAy4qHO- )
HCCIIeN0BaTeNbCKas padoTa; | HayYHO-HCCIIe0BATEbCKAs
nccieoBaTeNbeKkas pabora
TIpoheCCHOHATBHBIX VnpaprieHne HHHOBAIAMH pabota
YMEHUii 1 HABBIKOB
IpousBoacTBeHHast IpousBoacTBeHHast IMpousBoacTBeHHAs

(TIpeIIMTIIIOMHAs ) TIPAKTHKA:




COBPEMEHHOH
HaAHOTEXHOJIOTHUH, Vuebuas
TIpaKTHKa: [IPaKTHKa 110

TIOJIy4Y€HHIO IEPBUYTHBIX

Hcclie10BaTC/IbCKas pa60‘ra

HCCIe10BaTC/IbCKast pa6o‘ra

Hay4HO-HCCIIC0BATEIbCKAsI
pabora

OIIK.5

poheCCUOHATBHBIX

YMEHHH 1 HaBBIKOB

AKTyalbHbI€ IIPOOIEMbI
COBPEMEHHOH
HaAHOTEXHOJIOTHUH, VuebHas

MPAKTHKA: IPAKTHKA IO

IIpousBoncTBeHHAs

TIOJTYYCHUIO IIEPBUYHBIX

HCCJIeI0BATCIbCKasL pa60Ta

HPAKTHKA: HAY4HO-

IIpousBoxacTBeHHAs
MPAKTUKA: HAY4IHO-

IIpousBoxacTBeHHAs

(NIpeIMIIOMHAs ) TIPAKTHKA:

Hay4HO-HCCIIeJ0BaTeNIbCKast
HccleioBaTeNbekas pabora
pabora
1pohecCHOHATBHBIX
YMEHHH 1 HaBBIKOB
AKTyanbHbIe IPOOIEMBI
COBPEMEHHO#
HaHOTEXHOJIOTHH; KomnbroTepuble TexHOon0THH | KOMIIBIOTEPHBIE TEXHOIOTUU
KOMITBIOTEPHBI B Hay4HBIX HCCIICOBAHUSAX; | B HAYYHBIX HCCIICIOBAHUSIX;
OMIILIOTEPHEIC Y ? 4 . ? TIpousBoacTBeHHAs
IIpousBoncTBeHHas IIpousBoncTBeHHAS
TEXHOJIOTHH B HAyYHBIX (IpeIMIUIOMHAs ) TTPaKTHKA:
IIK.1 MpPaKTHKA: HAYYHO- MpPaKTHKA: HAYYHO- Ay HO-HCCICAOBATEBCKA
HCCIE/I0BAHNAX; Y4eOHa | yecnenopatenbekas paborta; | uccienoBaTenbckas pabora; Y aGota
NpPaKTHKa: MPAKTUKA MO CemuHapsI 110 CeMuHaphI 110 p
CNIeLHATBHOCTH CNeLHATBHOCTH
OJTYYEHHUIO TIEPBUYHBIX
npohecCHOHATBHBIX
YMEHHH 1 HaBBIKOB
MeTozbl IMarHOCTUKH U
aHAJIM3a MUKPO- 1
HaHocucTeM; MeTo bl
HCCIIe0BAHUS
MeTozb! JMarHOCTHKH 1
MHKPO3JIEKTPOHHBIX U aHajaM3a MUKPO- U I/ICTopmf ¥ METOJI0JIOT U
HaHOBITCKTPOHHEIX HaHocHCcTeM; MeTobl HayKH M TeXHUKH B 001acTn
HCCIIeI0BAHUS HAHOTEXHOJIOTHH;
MarepHanoB; MUKpO- 1
MHKPO3JIEKTPOHHBIX U IpoussoacTeenHas Ipoussoacreennas
nK.2 HAHOCHCTEMbI B TEXHUKE U HAHOAJIEKTPOHHBIX MPaKTHKA: HAy4IHO- (IpeIMIUIOMHAs ) TTPaKTHKA:
Texnonorum; CrenuambHpie MaTepHaoB; HCCIIeN0BATENIbCKAs pad0Ta; | HayYHO-HCCIIe0BATEbCKAs
[IpousBoxacTBeHHAs dusnuka HU3KOPa3MEPHBIX pabota
TJIaBbl HAHOSICKTPOHHKH; MPAKTUKA: HAy4YHO- cucrem; dusnxa
VyeOHas npaKTHKa: HccleioBaTeNnbeKas padora; HIOBEPXHOCTH;
NPAKTHKA 10 TOMYHEHHIO CriennanbHbIe IaBbl DOTONICKTPOHHKA
HAHOYIEKTPOHUKH
HEePBHYHBIX
npodecCHOHATBHBIX
YMEHU#i M HABBIKOB;
Duocodus
KommbioTepnsie Texnonoruu | KommbioTepHsie TeXHOIOTHI
KommneroTepnbie . .
B HayYHBIX HCCIICIOBAHUSAX; | B HAYYHBIX HCCIICIOBAHUAX; Ipou3sBoacCTBEHHAs!
K3 TEXHOJIOTHH B HayYHBIX Marepuanosenesue IpousBoacTBeHHast
UCCIeI0BaHUX; MeTob!

HaHOCHUCTEM, MaTCpI/IaHBI u

JUarHoCTUKHM U aHaliu3a

JneMeHTHas 6aza

TIpaKTUKA: HAYYHO-

HaHOBJICKTPOHHKH, MeTO}lBI

HCCIIea0BaTCIbCKasA pa60Ta;
Dusnka HHU3KOpasMEpHBIX

(TIpeMIIIOMHAs ) TIPAKTHKA:
HayYHO-HCCIIC0BATEIbCKAST
pabota
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MHKpO- H HAaHOCHCTEM; JINaTHOCTUKH U aHAJIU3a cucreM; Pusmka
M MHUKpPO- 1 HAHOCUCTEM; TOBEPXHOCTH;

€TOJbI UCCJICTOBAHUS MeToabI HCClleIOBaHUS DOTOITEKTPOHHUKA
MHKPO3JIEKTPOHHBIX K MHUKPOIJIEKTPOHHBIX U

HaHOYJIEKTPOHHBIX HAHOSJICKTPOHHBIX

MaTepHaloB;

MaTepuason; Metoasl IIpou3BOACTBEHHAS

MaTeMaTU4eCKOro

IIpaKTHKa: HAYy4YHO-
MoJienupoBaHus; MUKpo- 1

nccie0BaTelbCKas paboTa;
CrienpaabHbI€ IJIaBbl
HAHOCHCTEMBI B TEXHHKE U HaHODIIEKTPOHHKH
TexHonornu; CrieruabHble
TJIaBbl HAHODJIEKTPOHUKH;
CriennabHbIE T71aBbI
usuxn
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-
nK.4

MPAKTUKA: HAy4HO-
MPAKTHKA: IPAKTHKA O

HCCIICI0BaTEIbCKasA pa60Ta HCCIICI0BaTEIIbCKas pa60Ta;

IpousBojcTBeHHAs
(IpeIMIUIOMHAs ) TTPaKTHKA:

>
CemuHapsI 110
TIOJTyYEHU IO IEPBUYHBIX

Hay4HO-HCCIe10BaTeIbCKast
CeMuHaphI 110
pabota
CIIENANEHOCTH CIIENNANTEHOCTH
npoecCHOHATBHBIX
YMEHHUi1 ¥ HaBBIKOB
AKTyanbHble IPOOIEeMbI
COBPEMEHHOM
. ITpou3BoCTBEHHAs
HAHOTEXHOJIOTHH; YueGHast IpousBoacTeenHas IpoussoacTeenHas p A
IIK.5 MPaKTHKA: HAYYHO! MPaKTHKA: HAYYHO! (MpepumIoMnas) MpaKTiKa:
NPAKTHKA: IPAKTHKA MO : - : -
. p P Hay4HO-HCCJIE10BaTENbCKas
uccieoBarenbekas paboTa | ucciegoBatensckas pabora
MOJTYYEHHUIO TIEPBUYHBIX pabora
npoheCCHOHANBHBIX
YMEHHI 1 HAaBBIKOB
OK.5.B Duocodus
OIIK.6.B YrnpasiieHHe HHHOBALUSIMH
IpoexTnpoBanue n
IIK.19.B TEXHOJIOTHs SJIEKTPOHHOH
KOMIIOHEHTHOM 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 yacthb 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, NPEAYCMOTPEHHBIX Y4E€OHBIM  IUIAHOM,
ompezaensercs  TpeOOBaHUSAMH K  pe3yJbTaTaM  OCBOEHHUSI ~ 00pa30BaTEIIbHOM  IPOrpaMMBI
(xomneteHuusAMHU). COOTBETCTBHE MEXAY XapaKTEepUCTHKAMU JSTalloB OCBOEHHMSI KOMIIETCHLIHUH
(3HAHUSIMH, YMEHHSMH M OIBITOM JESATEJIBHOCTH BBIMTYCKHUKA) M JJIEMEHTaMU 0Opa3oBaTeIbHON
nporpamMmsl (y4eOHBIMH JUCHUIUIMHAMH (MOJYJISIMH) U IPaKTUKaMM) puBeaeHo B [IpunoxeHuu.

3.3 IIpumensiembie 00pa3oBaTe/JbHbIC TEXHOJIOTHH

Hnst popMupoBaHusi MpeTyCMOTPEHHBIX OCHOBHOM 00pa30BaTebHON MPOrpaMMON KOMIIETEHITNH,
peanu3yroTcs JIEKIMOHHbIE, TPAKTUYECKHUE 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
HEOOXOJMMBIMH METOAMYECKMMH MaTepuajamu, pasmeuieHHbiIMU B OBC u  uHpOpMannoHHO-
o0Opa3oBaTenbHOM cpejie By3a.

3.4 Opranuszanusi NPaKTUK
Jns  [OCTHKEHHs IUTaHUPYEMBIX —PE3yJIbTaTOB OCBOCHHS 0Opa30BaTEIbHOM  MPOTrpaMMBbI
peyCMaTPUBAIOTCS CIICIYIOIINE TPAKTUKH:
- YyeOHas mpakTHKa: MPaKTHKA 10 MOJTYYECHHIO TPO(PECCHOHAIbHBIX YMEHUI U HABBIKOB,
- IIpom3BojcTBeHHas MPaKTHKA: HAYYHO-MCCIIEI0BATENbCKas padoTa,
- IlpousBojacTBeHHasi MPaKTHKA: MPAKTHKA MO TONYYSHHIO MPO(ECCHOHANBHBIX YMEHHU H
ombITa TPOGECCHOHATBHOMN eI TeTbHOCTH,

- IlpousBoxacTBeHHast (IPEIAMIUIOMHAs) TPAKTUKA: HAYYHO-UCCIIEIOBATENbCKas padoTa,



Y4eOHasi MpakTHKA: MPAKTHUKA MO MOJYYEHUIO MPO(ecCHOHAIBLHBIX YMEHUII W HABBIKOB
npoBoauTcs B denepasbHOM roCyJapcTBEHHOM OIOJDKETHOM YyupexaeHuu Hayku MHctutyre duszuku
noJynmpoBoIHUKOB uM. A.B. PxanoBa Cubupckoro oraenenus Poccuiickoit akagemun Hayk (MDPIT CO
PAH).

Crioco0 ipoBeIeHHsI MPAKTUK — CTAllHOHAPHAS.

IIpousBoacTBeHHAsT MNPAKTHKA: HAy4YHO-HCCJeIoBaTelbCKasi padoTra TMPOBOIUTCA B
@denepalibHOM  TOCYJApCTBEHHOM  OIOJDKETHOM  yupexieHun  Hayku  HMHcturyre — Qusuku
noJTynmpoBoIHUKOB uM. A.B. Pxanoa Cubupckoro otaenenus Poccuiickoit akanemuun Hayk (UDIT CO
PAH).

Crioco0 poBeIeHH s MPAKTUK — CTallHOHAPHAS.

IIpou3BojacTBeHHAs] MPAKTHKA: MPAKTHUKA MO MOJYy4YeHUIO MPOGecCHOHATBHBIX YMEHUI H
onbpiTa MNPO(PecCHOHAIBLHON AesiTeILHOCTH mpoBoauTcss B DenepanbHOM TOCYAapCTBEHHOM
OIO/DKETHOM YUYpeXKJIEeHUH Hayku HWHcTtuTyre GU3HKU TOIynpoBoaHMKoB uM. A.B. PkanoBa
Cubupckoro otnenenus Poccuiickoii akanemuu Hayk (UDIT CO PAH).

Crioco0 ipoBeIcHHS PAKTUK — CTAllHOHAPHASI.

IIpousBoacTrBenHass (NpeIUIJIOMHAs]) MPAKTHKA: HAYYHO-HCCJIEA0BaTe/]bCKasg padora
npoBoauTcs B denepanbHOM ToCyJapcTBEHHOM OIOJDKETHOM YupexkaeHuu Hayku MHcturyre duszuku
noynpoBoiHUKOB UM. A.B. PxxanoBa Cubupckoro otnenenus Poccuiickoit akagemun Hayk (UOIT CO
PAH).

Crioco0 ipoBeICHHS PAKTUK — CTAIllHOHAPHAS.

BBI60p MCCT IPOXOKACHUA INPAKTUK IJid JIHMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBLA
MMPOU3BOJUTCA C YHETOM COCTOSAHUS 3T0POBbA 06yqa10m1/1xc51 u Tpe60BaHHI>i 10 JOCTYIIHOCTH.

4. YcaoBus peanusanuy 00pa3oBaTeJIbHOM MPOrpaMMBbl MOATOTOBKHU

4.1. OO0mecucreMHble TPeOOBAHUS K peaJM3alui NPOrpaMMbl

Peanuzanus oGpa3oBaTeabHON MPOrpaMMBbl MOJHOCTBIO OOeCreyeHa MaTepUuallbHO-TEXHUYECKON
0a30i, COOTBETCTBYIOIEH JAECUCTBYIOUIMM  IMPOTHBOINOXKAPHBIM  IpaBWJIaM W  HOpMam H
obecrieynBaroleil MpoOBeACHNWE BCEX BHUJOB AMCHUIUIMHAPHOW M MEXIUCLUIUIMHAPHON MOATOTOBKH,
MIPaKTUYECKOH M HAyYHO-HUCCIIENOBATENIbCKONW padoT oOyyaroumxcs, MNpPeayCMOTPEHHBIX Y4eOHBIM
TUTAHOM.

Kaxapiii oOyuaromuiics B TeueHHUE BCEro mepuoaa oO0ydeHHs oOecreyeH WHAWBUIYaTbHBIM
HEOIPAaHUUYEHHBIM JIOCTYIIOM K HECKOJBKUM 3JIEKTPOHHO-OMOIMOTEUHBIM cHCTEMaM (3JIEKTPOHHBIM
OubIMoTEKaM) W K DJIGKTPOHHOW HH(pOpMaloHHO-00pa3zoBarensHoi cpeae HI'TY. DnexkrponHo-
O6ubnuoreyHas cuctema (3JeKTpoHHast OMOINOTEKa) U SJIEKTPOHHAS HH(POPMALIMOHHO-00pa3oBaTeIbHas
cpena o0ecrnednBaOT BO3MOXKHOCTB JOCTYIA OOYy4Yaromerocs: U3 Jr00W TOUYKH, B KOTOPOM HMEETCS
J0CTYM K UH(POPMAIIMOHHO-TEeIeKOMMYHUKaIMOHHON ceTu "MHTepHeT" (nanee - cets "UHTepHeT"), Kak
Ha TEPPUTOPHUH OpraHU3alMH, TaK U BHE €€.

OneKTpoHHas MH(POPMALMOHHO-00pa3oBaTeIbHas cpena OpraHu3aIu (http://
www.nstu.ru/sveden/eos) obecrieurBaer:

- J0oCTyn K Y4eOHBIM IUIaHaM, PabO4YMM IporpaMMmaM JTUCHMIUIMH (MOZYyJeH), MpakTHK, K
W3aHUSIM  DJIEKTPOHHBIX OMOJMOTEYHBIX CHCTEM M DIIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcam,
yKa3aHHbBIM B pabOYUX MporpaMmMax;

- (ukcanuio xoxa oOpa30BaTEIBLHOTO MPOIECCA, PE3YJIHTATOB MPOMEXKYTOUHOM aTTecTaluu U
Pe3yIbTaTOB OCBOEHUS MPOTPAMMBI MarucTpaTyphl;

- TpPOBEJIEHUE BCEX BHJIOB 3aHATUN, MPOLEAYP OLEHKH pe3ysbTaTOB OOyuYeHUs, peaau3anus
KOTOpBIX  MPEAyCMOTpEHa C  TPUMEHEHHEM  DJIEKTPOHHOIO  OOydYeHHUs, JAMCTaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUH;

17



- (dopmupoBaHHE SIEKTPOHHOTO MOPTGOINO 00yUarOIIErocsi, B TOM YHUCIE COXpaHEHHE paboT
oOydJaromerocs, peneH3uid W OIEHOK Ha O3TU pPabOThl CO CTOPOHBI JIIOOBIX YYaCTHHKOB
00pa3zoBaTEIHLHOTO MPOIIECCa;

- B3aMMOJCIICTBHE MEXy YYaCTHUKaMH 00pa30BaTEIbHOIO MPOLIECCa, B TOM YUCIIe CHHXPOHHOE
U (UJIM) aCHHXPOHHOE B3aUMOJAEUCTBUSI TOCpeacTBOM ceTu "MHTepHet".

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIMOHHO-00PAa30BaTEIbHON Cpeibl 00ecreuynBaeTCs
COOTBETCTBYIOLIUMU CpelICcTBaMU MH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH u
kBaM(ukayeir pabOTHUKOB, €€ UCHONB3YIOUIMX U MOAJAepKUBaOIUX. DOYHKIHOHUPOBAHUE
AJIEKTPOHHOH  MH(OPMAIIMOHHO-00Pa30BaTeNbHON  Cpelbl  COOTBETCTBYET  3aKOHOJATEIIbCTBY
Poccuiickoit ®eneparuu.

KBamudukanus  pykoOBOOAIIMX M HAYYHO-TIENArOTMYECKHX  PaOOTHHKOB  OpPraHU3ALUHU
COOTBETCTBYET KBaJIU(DUKAIIIOHHBIM XapaKTepUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBAJTM(UKAIIMOHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOAMTENEH, CIICIIMAIMCTOB U CIyXKaIllUX, pa3jese
"KBanudukaoHHble XapaKTePUCTHUKU JODKHOCTEH PYKOBOAMTENEH U CIENUAIMCTOB BBICIIETO
npoeCCHOHATBHOTO ¥ JIOTIOJIHUTENIFHOTO NPOQECCHOHATIBHOTO 00pa3oBaHMs", yTBEpPKIECHHOM
npuKa3oM MHUHHCTEPCTBA 3APAaBOOXPAHEHUS U COLMaNbHOrO pazButus Poccuiickoit @eneparuu ot 11
sauBaps 2011 r. Ne 11 (3apeructpupoBan Munucrepctsom rocturiuu Poccuiickoit denepanuun 23 mapra
2011 r., perucrparmonsbiit Ne 20237).

Jlonst mTaTHRIX HAYYHO-TIEAATOTHYECKUX pPAOOTHUKOB (B MPHUBEACHHBIX K LEIOYHCICHHBIM
3HAYEHUSIM CTaBOK) cocTaBisieT He MeHee 60 mporeHTOB oOT oO0mero KoJM4ecTBa HAay4YHO-
[earornyeckux paboTHUKOB OPraHU3alINN.

4.2. Kanposbie ycioBusi peaju3auuu nporpaMmbl

Peanuzanus mnporpaMmbl  MarucTpaTypbl  00€CIIEUMBAETCS PYKOBOIALIMMU UM HAy4yHO-
[eJarornyecKuMu pabOTHUKAMU OpraHM3allM, a TaKKe JIMIAMH, NPUBJIEKAEMbIMU K pealu3aluu
IIPOrpaMMBbl MaruCTpaTypbl Ha yCIOBUAX IPAKAAHCKO-IIPABOBOIO JOrOBOPA.

Jlons Hay4HO-TIearornyeckux pabOTHUKOB (B MPUBEACHHBIX K ILIEJIOYUCIEHHBIM 3HAuY€HUSIM
CTaBOK), MMEIOLIMX 00pa3oBaHUE, COOTBETCTBYIOIIEE MPOMUII0 NpPEenoJaBacMoil JAUCHUILTUHBI
(Momynst), B oOmEeM 4MCIE HayYyHO-NEJAarormyeckux pabOTHUKOB, peaM3YIoIUX Mporpammy
MarucTpaTypbl, cocTaBisieT He MeHee /0 MPOIEHTOB.

Jlons Hay4HO-TIeIaroru4eckux paOOTHUKOB (B TMPUBEIEHHBIX IIEJIOYUCICHHBIM 3HAUYEHUSIM
CTaBOK), UMEIOIIMX YYEHYIO CTENeHb (B TOM YHCIE YUYEHYIO CTENeHb, NPHUCBOEHHYIO 3a PyOeX oM U
npusHaBaemylo B Poccuiickoit denepaunn) u (Uiu) yuyeHoe 3BaHHME (B TOM YHUCIE yYEHOE 3BaHHUE,
NoJIydeHHoe 3a pyOexxoM M mnpu3HaBaemoe B Poccuiickoit @eneparuu), B o0IIeM 4YHcie Hay4yHO-
MEeIarOrMYeCKNX PaOOTHUKOB, PEATM3YIONINX MPOTpaMMy MarucTpatrypbl, cocraBiser He meHee 70
IIPOLIEHTOB.

Jons paOoTHUKOB (B MPHUBEACHHBIX K IIEJIOUYMCICHHBIM 3HAYEHUSIM CTaBOK) M3 4YHCIa
pykoBouTeNnel M pabOTHUKOB OpPTraHU3aIMM, AEATENLHOCTh KOTOPBIX CBA3aHA C HAIPaBICHHOCTBHIO
(mpoduneM) peanusyeMol MporpamMmbl MarucTparypbl (MMEIOIIUX CTax paboThl B JaHHOMN
npodeccuoHaIbHON 00JacT He MeHee 3 JieT) B 0011eM unciie paboTHUKOB, PEAU3YIOIUX IPOrpaMMy
MarucTparypsl, cocTaBiseT He MeHee 10 mpoLeHToB.

4.3. MarepuaibHO-TEXHHYECKOe M Y4eOHO-MeTOoAn4YecKoe obecnedyeHue IporpamMMbl

MATHCTPaTypPhI

OOpazoBarenbHasi MporpaMma pealu3yercss B CHEHUANbHBIX IMOMEIICHUSAX, MPEeACTaBISIONINX
co0oil ydeOHBbIE ayAMTOPUU JUIS MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIA, 3aHATHH CEMHHApPCKOIO
THIIA, KypCOBOTO MPOEKTUPOBAHUS (BBINOJHEHUS KYPCOBBIX padOT), TPYNIOBBIX M HHIWBUIYaTbHBIX
KOHCYJIbTAllUM, TEKYyLIEr0 KOHTPOJIA W  IPOMEKYTOYHOM  aTTECTalUd, IOMEIUECHMUS A
CaMOCTOSITENIbHOM paboThl M TOMEIIEHUS [UIsl XpaHeHHs M NPOPHIAKTUYECKOTO OOCITYKMBaHUS
yuebHOoro oOopynoBanusi. CrenuanbHble TOMEIIEHUS YKOMIUIEKTOBAHBI — CHEIHATM3UPOBAHHOM
MeOenbl0 M TEXHMUYECKHMMM CpEeACTBaMH OOyuYeHMs, CIyKallUMHU [Uld HpPEeACTaBICHUs Yy4yeOHOU
uHpopManuu O0JIBIION ayTUTOPHH.
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Jns mpoBeneHUs 3aHATHH JIEKIMOHHOTO THIA MpeniaraloTcs HaOOphl JIEMOHCTPAIMOHHOTO
o0OpynoBaHUsA W y4eOHO-HATTAIHBIX IMOCOOMIA, OOecreunBaroNue TeMAaTHYECKHUE WIUTIOCTPAIIHH,
COOTBETCTBYIOIIHE pab0YnM MporpaMmMaM JUCHUILIHH (MOZYJEH).

[lepeueHr MaTepHAIbHO-TEXHUYECKOTO OOeCHmedYeHus, HeoOXOAUMOro i peaau3aluu
MpOrpaMMbl  MarucTPaTyphl, BKIOYaeT B ceOs Jaboparopwu, OCHAIICHHBIE HEOOXOIMMBIM
J1a00paTOPHBIM 000PYIOBAHUEM.

[ToMerieHust UIsI CAMOCTOSATENBHOM pabOThl 00YYArOIINUXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO mopkitoueHuss k cetu "MHrepHer" u obecriedeHbl IOCTYIOM B 3JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENLHYIO Cpey OpraHU3aIUH.

OOpa3oBarenbHas  OporpamMma  IOJHOCTBIO  o0ecriedeHa  HEOOXOIHMMBIM  KOMILIEKTOM
JUIIEH3MOHHOTO TPOrPaMMHOTO obOecredueHus: (cocTaB oOmpenensercss B padoyux mporpaMmax
JTUCITUTIINH (MOJIYJICH) U €KETOHO OOHOBJISAETCS).

DNEeKTPOHHO-OMOIMOTEYHbIE  CHUCTEMBI  (QJIEKTpOHHAs ~ OMONIMOTEKa) W AJIEKTPOHHAs
nH(popMalnoOHHO-00pa3oBaTenpHasl cpefa O0ecreyrBalOT OJHOBPEMEHHBINM JOCTyn He MeHee 25
MIPOIIEHTOB 00YYAIOIIMXCS 110 IPOTPaMMe MarkuCTPaTypPHl.

OObyuarommmMcst obecriedeH nocTyn (YOaJIEHHBIM JOCTYI) K COBPEMEHHBIM MPOodecCrHOHAIbHBIM
0a3aM JaHHBIX 1 HH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpEAEIIeTCs B pad0oUnx
porpaMMax JTUCHUIUIMH (MOIyJei) U €KEeroJHO OOHOBIISIETCS.

OOyuJatonyiecss W3 YHUCIA JIML C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI 00ECIICUEHBI
MEYaTHBIMU U (WJIM) SJEKTPOHHBIMU OOpa30BaTeIbHBIMU pecypcamu B (opmax, aJanTHPOBAHHBIX K
OTPAaHHYCHUSM UX 3JI0POBBSI.

5. OuneHka Ka4yecTBa MOATOTOBKHU CTY/ICHTOB M BBIIIyCKHHKOB

OneHka KauecTBa OCBOCHHS OOpa30BaTEIbHOW MPOTrpaMMbl BKIIOYAET TEKYIIUH KOHTPOJb
YCIIEBaEMOCTH, IPOMEXKYTOUHYIO aTTeCTalui0 OOydYaromUXCsi © TOCYIHApCTBEHHYIO HTOTOBYIO
aTTECTAIUIO BBIITYCKHUKOB.

KonkperHsie (opmbl MPOMEXKYTOUHOM W HTOTOBOM arrecTaluud OOydaroIuXcs MO Kaxaoi
TUCIUILTAHE OTMPEENAIoTCS y4eOHbIM TIaHOM. TeKyinas arTecTalus no JUCIUILTHHAM TPOBOAUTCS Ha
OCHOBE OaipHO-peiiTMHroBol cucremsbl. [lpaBuia arrecTtaluu MO AWCHUIUIMHAM OIpPENEISIIOTCS B
pabouux mporpamMmax M JOBOJATCS 10 CBEACHUS O00YYaIOUIUXCs B TEUCHUE MEPBOrO Mecsa U3ydeHHs
JUCITUTITUHBL.

Jns arrecTanuu oOy4yaroIIMXCsl Ha COOTBETCTBHE MX INEPCOHAIBHBIX JAOCTHXKEHHH TpeOOBaHUSAM
oOpa3zoBaTreNbHONM TporpaMmbl (TEKyIas W TPOMEXKYTOYHAsh AaTTECTallus) Co37aroTcs  (DOHIBI
OLICHOYHBIX CPEACTB, KOTOPbIE MOTYT BKJIIOYAaTh THIOBBIE 3aJaHUs, KOHTPOIbHBIE Pa0OThI, TECTHl H
METO/]Ibl KOHTPOJISA, [T03BOJISIFOIINE OLEHUTh 3HAHUS, yMEHUS U YPOBEHb MPUOOPETEHHBIX KOMIIETEHIIUH.
@OoH/IBI OLIEHOYHBIX CPEACTB pa3padaThIBAlOTCS U YTBEpPXKIAOTCS Kadeapamu, o0OecredrBarolIMU
y4eOHBIN TIPOIIECC MO UCITUTUIMHAM 00pa30BaTeIbHON TPOTPAMMBI.

IIpu pa3zpaboTke OLIEHOYHBIX CPEACTB JUIsl KOHTPOJS KaueCcTBAa M3YYEHUs JUCLUUIUIMH (MOIyJei),
MPAKTUK YYUTBHIBAIOTCS CBS3U MEXKIY BKIIOUYEHHBIMH B HHX 3HAHUSIMH, YMEHUSMH, HABBIKAMH, YTO
MO3BOJISIET YCTAaHOBUTH YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIIUH Y 00y4aroLIiXCs.

B binok 3 '"['ocymapcTBeHHass HUTOroBas arTecTanus’’ BXOAWT 3allMTa  BBITYCKHOU
KBTM(DUKAIIMOHHOW paboThI, BKIIOYAs MOJATOTOBKY K MPOIEAype 3aIlMTHl U TMPOLEAypYy 3allUThI, a
TaK)Ke MOATOTOBKA K CJ[aue U cJjauya rocyAapCTBEHHOT0 3K3aMeHa. TpeOoBaHus K COAepKaHUIo, 00beMy
U CTPYKTYpPE BBIMYCKHOW KBaJM(UKAIMOHHONW pabOThl M rOCY1apCTBEHHOMY SK3aMEHY ONpEIeNsSIOTCs
nporpammoit ' NA.

6. OcoGeHHOCTH peasu3anuy 00pPa3oBaTeIbLHONH NPOrPaMMbl AJ1si HHBAJIWIOB M JINI
€ OrpaHNYeHHBIMHM BO3MOKHOCTSIMH 3/10POBbS
[Tpn HaMM4YKMK B KOHTHHTEHTE 00YUYaAIONIMXCS 110 00pa30BaTeIbHOMN MPOrpaMMe WHBAIHIOB U JIUIL C
OTPaHUYEHHBIMA BO3MOXKHOCTSMHU 370poBbsi (JIOB3) obOpa3oBaTenbHas mporpaMma aJanTUPYETCs C
y4eTOM 0COOBIX 00pa30oBaTEIbHBIX MOTPEOHOCTEN TAKUX O0YJAFOIIINXCS.
[Tpu 0Oy4eHUH IO WHANBUAYAILHOMY Y4€OHOMY TUIAHY JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH
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3JI0POBbSI CPOK OCBOCHHUSI 00pa30oBaTEIbHON MPOrpaMMBbl MOXET OBITh YBEJIMYEH IO MX JKEJIAHUIO HE
Oosiee yem Ha | TOJ IO CPAaBHEHHUIO CO CPOKOM TOTYYEHUST 00pa30BaHUs JIsl COOTBETCTBYIOIICH (OPMBI
oOydyenus. OObeM MporpaMMbl MarucTparypsl 3a OJUH Yy4eOHBIH ToJ TpU OOY4EHHUH IO
WH/IMBUyAIbHOMY IUIaHYy BHE 3aBHCUMOCTH OT JOPMBI 00YUYCHHUSI HE MOKET COCTaBIIATh Oojiee 75 3.¢.

[Tpu ncnonp3oBaHuu HOPMBI HHKITIO3UBHOT'O O0YUCHHSI COCTABIISETCS MHANBUYAIbHAs IPOrpaMMa
COIIPOBOKICHHUSI 00Pa30BaTEILHON ACATEIBHOCTH CTY/ICHTA.

NuauBuayajibHas NporpaMMa CONPOBOXKIEHUS OOpa3oBaTENbHON JAEATENbHOCTH CTYACHTA
MOJKET BKIIIOYATh

- CONPOBOXICHHUE JEKIIMOHHBIX M MPAKTUYECKUX 3aHATUI MPSIMBIM U OOpaTHBIM IEPEBOJIOM Ha
PYCCKUH JKECTOBBIH SA3BIK (VI CTYACHTOB C HAPYIICHUSIMH CITyXa),

- TIOCEIIEHHE TPYIIOBBIX U MHIUBUAYAIbHBIX 3aHATUH C ICUXOJIOTOM;

- OpraHu3alMOHHO-TIEJarOTUYECKOe, MICUXOJIOTO-TIEIaTOTHYECKOE, pOPUITAKTUICCKH-
03JI0pPOBHUTEIBHOE, COLIMAITBHOE COMPOBOXKICHHS YU€OHOTO MpolLecca.
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MNPUJIO)KEHHUE

CooTBeTCTBHE MEKIAY XapPAKTEPUCTUKAMHU 3TANOB OCBOCHUS KOMIIETEHIUI (BHAHUSIMH,
YMEHUSIMH U ONBITOM /IEATEJIbHOCTH BbINYCKHUKA) M 3J1IeMEeHTaMH 00pa30BaTeIbHOM MPOrpaMMbl
(Y4eOHBbIMM TUCHMILIMHAMHA (MOXYJISIMH) M IPAKTHKAMH)

Kon
KOMITETEHI]
2078

Kon
3HAHUS/yM
CHUS

HaunmenoBanme AUCHUIUINH, 3HAHUA U YMCHUSA

Jlucyunaunvl (mooynu), 6azoswvie

MeTOIlbI MaATEMATHY€CKOIro MOJC/JIMPOBaAHUSA

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

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEIOBAHMS MOJIEIIEH

I1K.3 33 3HaTh GU3HYECKUE M MATEMATHYECKHUE MOJICITH TIPOIIECCOB U SBJICHHM,
OTHOCSIIIUXCS K UCCIIETyEMOMY OOBEKTY

I1K.3 yl YMETh OCYLIECTBIATH (POpMaIM3aLMIO U AITOPUTMHU3ALMIO (PYHKIIMOHUPOBAHUS
HCCIIETyEMON CUCTEMBI

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

I1K.3 yS BJIQJICTh HABBIKAMH U METOJMKAaMU pa3paboTKu (PU3HKO-MaTeMaTHYECKIX
MOJIETICH MPOIIECCOB, SIBJICHUI U OOBEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MHUKPOCUCTEMHON TEXHUKHU

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

I1K.3 yll yYMETh IPUMEHATh COBPEMEHHBIE METO/IbI pacueTa U aHajau3a HaHO- U
MHUKPOCHCTEM

HcTopusi 1 MeTO10JI0THSI HAYKH H TEXHHKH B 00J1aCTH HAHOTEXHOJIOTHH

OK 4 31 3HATh OCHOBHBIE METOI0JIOTMYECKHE KOHIENIUN COBPEMEHHON HayKH

OK /4 34 3HaTh OCHOBHBIE METO/Ibl HAYYHOI'O ITO3HAHUS

OK 4 36 3HATh CUCTEMHYIO NEPHON3ALIMIO0 HCTOPUU HAYKH U TEXHUKH

OK 4 38 3HATh COBPEMEHHYIO HAYUHYIO KapTUHY MUpa

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

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

OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE TAIBl U MIPEIIOCHUIKY BOSHUKHOBEHUS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOIN TEXHUKHU

OIIK.1 36 3HATh MEPEI0OBOM OTEUECTBEHHBIN U 3apyOeXKHBIN ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHCTEMHOM TEXHUKHU

I1K.2 y2 BJIa/IETh HAaBBIKAMU METOJJ0JIOTHYECKOTO aHAIN3a HAYYHOI'O UCCIIEJOBaHUS U

€ro pe3yibTaToB

AKTyaJIbHbIE IPO0JIeMBbI COBPEMEHHOI HAHOTEXHOJIO0THH

OIIK.1 36 3HATh MEPEI0OBOM OTEUECTBEHHBIN U 3apyOeXKHBIN ONBIT U JOCTHKEHUS B
00JIACTH HAHOTEXHOJIOTUH U MUKPOCHUCTEMHON TEXHUKH

OIIK.2 yl YMETh HCIIOJIb30BaTh PE3YyIbTAaThl OCBOSHHSI JUCIUIUIMH IPOTPaMMBI
MarucTpaTypbl

OIIK.4 yl YMETh CAaMOCTOSITEIIbHO MPUOOPETaTh U UCIIONIB30BaTh B MPAKTUYECKON
JIeSITeTbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOCH MPEIMETHON 00JIacTH

OIIK.5 yl yMeTh 0()OpMIIATh, IPEACTABIATH, TOKJIAIbIBATh U APTyMEHTHPOBAHHO
3alMIIATh PE3yIbTaThl BBINOJIHEHHON pabOThI

IK.1 31 3HaTh OCHOBHBIC 33J[au¥, HANIPABJICHUS, TCHCHIIUU 1 MIEPCIIEKTUBBI PA3BUTHUS

HaAHOTCXHOJIOTHMH U MI/IKpOCHCTeMHOﬁ TEXHUKH, a TAKKEC CMECKHBIX obnacreit
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HayK{ U TEXHUKH, B TOM YHUCIIE, C yYETOM TpeOOBaHUH PErMOHAIBHBIX
PEATPUITHI

IK.1 y3 BJIaJIETh COBPEMEHHOM HAyYHON TEPMUHOJIOTUEN U OCHOBHBIMH
TEOPETUUECKUMHU U IKCIIEPUMEHTAIbHBIMU [I0IX0JaMH B IIEPEA0BbIX
HaIlpaBJICHUSAX HAHOTEXHOJIOTMU U MUKPOCUCTEMHOM TEXHUKH

I1IK.4 y2 YMETb OLICHUBATh HAYYHYIO 3HAYUMOCTb U IIEPCIEKTHUBbI PUKIIATHOIO
HCIOJIb30BaHUS PE3YIbTATOB UCCIIEIOBAHHM B 00JIaCTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHON TEXHUKH

[IK .4 y3 HMMETh OIBIT pabOTHI C IEPUOTUICCKON HAYUYHOH JIUTEpaTypOH, TUCKYCCHI Ha
3aJIaHHYIO TEMY U BBICTYIIJICHUI Ha HAyYHBIX CEMHHApax

I1K.4 y4 YMETb JIeJIaTh JOKJIabl Ha 38JJAaHHYI0O HAYYHYIO TEMY

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

KoMnbloTepHbIe TEXHOJIOTMH B HAYYHBIX HCCJIeJ0OBAHUAX

OIIK.1 31 UMETh MPEJCTABICHUE O MOCIIEIHUX OTKPBITUSAX B 00JIACTH HAHOTEXHOJIOTUH H
MUKPOCHUCTEMHON TEXHUKU

IIK.1 y4 YMETb BBIIIOJIIHATH TEOPETUYECKOE U HKCIIEPUMEHTAIIBHOE UCCIIE0BAHUE B
paMKax MOCTaBJIEHHBIX 3a/1a4

IIK.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (DU3UYECKUX SBJICHUHN, TPOUCXOISIINX HA
HaHOYpPOBHE

I1IK.3 36 3HATh OCHOBHBIEC (PM3NKO-XUMHUECKUE MOJICIH MTPOIIECCOB, SBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHOM TEXHUKHU

I1IK.3 y3 BJIa/IETh METOJIaMU pacyeTa [apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
HCIOJIb3YEMBIX B IPEeIMETHON 00JacTH

I1IK.3 y5 BJIQJICTh HABBIKAMH U METOJMKAaMU pa3paboTKu (PHU3UKO-MaTeMaTHYECKIX
Mo/IeJIel MPOLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

I1K.3 y8 BJIa/IETh IPAKTUYECKUMH HaBbIKaMU pabOTHI C MPOTrpaMMHBIMU NTaKETaMU
MaTEMaTHYECKOT0 MOJIEITMPOBAHUS

I1K.3 yll YMETb [IPUMEHATh COBPEMEHHBIE METOBI pacueTa U aHaJIN3a HAaHO- U

MHKPOCUCTEM

NHocTpaHHBIi A3BIK

OK.1 31 3HaTh TEPMHUHOJIOTHIO MPO(PECCHOHANBHOM chepbl eI TETbHOCTH Ha
MHOCTPAHHOM SI3bIKE

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

OK.1 y2 YMETh UCIOJIH30BaTh 3HAHUS S3bIKA JIJIs1 TPO(PECCHOHATIEHOTO MEXYHAPOIHOTO

O6H_ICHI/I$I nB HaquO-HCCHCHOBaTCHLCKOﬁ JCATCIIbHOCTHU

CrenuaJjbHbIe IJ1aBbI

HAHOJJIECKTPOHUKH

OK.4 38 3HaTh COBPEMEHHYIO HAYYHYIO KAPTUHY MUPA

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

I1K.2 v4 YMETh aHAJIM3UPOBATh CBOMCTBA HAHOYACTUIl U HAHOMATEPUAJIOB, BO3MOKHBIE
CHOCOOBI MX MOJIyYEHUs

IIK.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PU3NYECKUX SBJICHUH, TPOMCXOIAIINX HA
HAaHOYPOBHE

IIK.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
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

[1K.3 y3 BJIaJIETh METOJAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOEINEH,

MCIOJIb3YEMBIX B TPEIMETHOI 00JacTh
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YHpaBJIeH]/Ie HHHOBAIIUSIMU

OK.2 yl YMETh UCIOJI30BATh HA IIPAKTUKE YMEHUS U HaBBIKU B OpraHU3aluU
UCCIIEI0BATEIBCKUX U MPOEKTHBIX paboT, B YIIPABJIEHUH KOJJIEKTUBOM

OK.3 yl yMeTh MPUHUMATH 3P PEKTUBHBIEC YIIPABICHUYECKUE PEIICHUS B YCIOBHIX
HEOIPEICIEHHOCTH, IKCTPEMAIIbHBIX CUTYyallUil, OCTPON KOHKYPEHTHOM
00prOBbI, TeduInTa pecypcoB, HEIIATEIKECTIOCOOHOCTH MPEANPUITUI

OK.3 y2 YMETh 00IIAThCS ¢ KOJUIETaMH B HAYYHOM, IPOU3BOJICTBEHHON U COITUAIBHO-
O0IIECTBEHHOU cepax NesTeIbHOCTH

OK.4 33 3HaTh MHTETpaJIbHbIE 5KOHOMUYECKHE NIOKa3aTeNH 3(PPEKTUBHOCTH ITPOEKTOB

OK 4 y2 YMETh HICHTH(PULIUPOBATH PUCKH, pa3padaThIBaTh IPOTPaAMMY YIIPABICHUS
pUCKaMU

OIIK.1 32 YMETbh OLICHUBATh MHBECTULIMOHHYIO TPUBJICKATEILHOCTD MPOEKTA C y4ETOM
CTaJIMU €0 peajlu3aluy U TUIIa HTHBECTOpA

OIIK.1 yl 3HaTh METOJI0JIOTUIO pa3pabOTKH MIPOEKTOB U MPOrPaMM, B TOM YHCIIE
[IOCTPOEHHUSI, PEOPTraHU3aLUU, PECTPYKTYPU3ALIUU U PEUHKUHUPUHTA OU3HEC-
IIPOLIECCOB

OIIK.1 y2 YMETh IPOBOJUTH aHAIN3 YPPEKTHBHOCTH PEATH3AIMN TPOCKTA

OIIK.1 y3 yMeTh pa3padaThlBaTh CUCTEMY YIPABICHUS IPOEKTOM, (OPMUPOBATH OIOJDKET
IIPOEKTA, OCYIIECTBISATh OPraHU3allMOHHOE TPOEKTUPOBAHHE

OIIK.3 31 YMETh OpPraHU30BbIBaTh IPOEKTHYIO PadoTy, pa3pabaTeiBaTh U KOHTPOJIUPOBATD
pecypco-BpeMEHHbIE IPOEKTHBIE ITOKA3aTEIN

OIIK.3 32 3HATh MTOHSITUE U BUJIBI PUCKOB

OIIK.3 33 3HATh [IPUHLIMIIBI, METO/IbI, UHCTPYMEHThI KOMaHA000pa30BaHUs U TEXHOJIOTUU
palboThI B KOMaH 1€

OIIK.3 34 3HaTh OCHOBHBIE METO/Ibl YIIPABJICHUS IPOEKTAMU

OIIK.3 y3 YMETh OCYIIECTBIISATh UHHOBAIIMOHHOE TTPOCKTUPOBAHKE, OIIEHUBATh
3¢ EeKTUBHOCTh MHHOBALIUI

OIIK.5 y2 BJIQJICTh HaBBIKAMH ITyOJIMYHBIX JEJTOBBIX U HAYYHBIX KOMMYHUKAITUI

Jucyunnunvl (mooynu), eapuamusHvle

Puitocopus

OK /4 31 3HATh OCHOBHBIE METOA0JIOIMYECKHE KOHLENIUN COBPEMEHHON HAYKH

OK /4 32 3HATh COBPEMEHHYIO HAYYHYIO KAPTUHY MUDPa

OK 4 34 3HATh OCHOBHBIE METO/Ibl HAYYHOI'O TO3HAHUS

OK /4 35 3HATh OCHOBHBIE METOI0JIOTMYECKHE KOHIENIIUN COBPEMEHHON HaYKH

OK 4 36 3HATh CUCTEMHYIO IEPHOAN3AIUI0 UCTOPUHU HAYKU U TEXHUKH

OK /4 37 3HATh OCHOBHBIE METO/Ibl HAYYHOI'O IO3HAHUS

OK.4 38 3HaTh COBPEMEHHYIO HAYYHYIO0 KAPTUHY MUPA

I1K.2 y2 BJIaJIETh HABBIKAMH METOI0JIOIMYECKOI0 aHaJIM3a HAYYHOTO UCCIIEI0BAHUS U

€ro pe3yibTaToB

MI/IKpO- U HAHOCUCTEMbI B TEXHHUKE U TCXHOJOI'NHU

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

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

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

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

I1IK.3 y3 BJIAJICTh METOJAMHU pacyeTa [apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJECIIEH,
UCIOJb3yEMBIX B IPEIMETHOM 001acTu

I1K.3 yll YMETh IPUMEHSITH COBPEMEHHBIE METObI pacueTa U aHAJIN3a HAHO- U
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| MuKpocHcTem

Cl'leIII/IaJ'ILHLIe rJ1aBbl (l)I/ISI/IKI/I MOJIYIIPOBOAHUKOBBIX l'lpHﬁOpOB

IIK.3

328

3HaTh (prU3HUECKre OCOOCHHOCTH MOJIYIMPOBOAHUKOBBIX HHTETPATbHBIX
pe3UCTOpPOB , CyOMUKPOHHBIX 1 HAHOMHKPOHHBIX KMOIIT Ha 06beMHOM
kpemann 1 KHU-cTpykTypax , BBICOKOYaCTOTHBIX TPAH3UCTOPOB Ha

reTepOCTPYKTYpax

IIK.3

329

3HATh TEXHOJIOTHYECKHE 0COOCHHOCTH M3TOTOBIICHUS HHTETPAIbHBIX
MOJIYIIPOBOTHUKOBBIX PE3UCTOPOB, CYOMUKPOHHBIX 1 HAHOMHKPOHHBIX
TPaH3UCTOPOB, UCTIOIB3yeMbIX B coBpeMeHHbIXx CbUC nu YBUC

IIK.3

y22

YMETh IPUMEHSATH MaTEMAaTUUECKOE MOACIIUPOBAHUE SISl aHAIIU3A JIEMEHTHOU
0a3bl cyOMUKpOHHBIX 1 HAHOMUKpOHHBIX CBUC u YBUC

IIK.3

y23

YMCTb BBIYUCIIATH OCHOBHBIC ITAPAMETPhl COBPCMCHHBIX IMOJTYIIPOBOJHUKOBBIX
HUHTCIpaJIbHBIX PE3UCTOPOB U TPAH3UCTOPOB

CeMHHapr o CrneunaJJbHOCTH

OIIK.1

31

HUMCTHh NPCACTABJICHUC O IMOCICAHUX OTKPLITHAX B 00J1aCTH HAHOTEXHOJIOTUU U
MHKpOCHCTCMHOﬁ TCXHHUKHU

OIIK.1

36

3HATh [IEPEIOBOM OTEUECTBEHHBIN U 3apyOE)KHBII OIBIT U JOCTUXKEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHUKH

IIK.1

31

3HaTh OCHOBHBIE 33J]a4M, HAIIPABIICHUS, TEHICHIIMU U NIEPCIIEKTUBBI PA3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCHUCTEMHOMN TEXHUKHU, a TAK)KE CMEXKHBIX 00acTeit
HayKH M TEXHUKH, B TOM YHCJIE, C y4ETOM TPeOOBaHUI pEerHOHATBHBIX
NpeATPUATHH

IIK.1

y3

BJIaJIETh COBPEMEHHOW HAYYHON TEPMHUHOJIOTUEN U OCHOBHBIMH
TEOPETUUYECKUMU U HKCIIEPUMEHTAIbHBIMU MOIX0IAMH B MIEPEIOBBIX
HANPABJIEHUAX HAHOTEXHOJOTHH U MUKPOCHUCTEMHON TEXHUKHU

I1K.4

y4

YMCTH ACJIaTh JOKJIAAbl HA 3aJAHHYKO HAYUYHYIO TEMY

duszuka HU3KOPa3MEpPHLBIX CUCTEM

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

[1K.2 y4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTUI] 1 HAHOMATEPUAJIOB, BO3MOKHBIE
Coco0bl UX NOJTYYECHUs

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

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

I1K.3 37 3HATh (PU3HUECKHUE MPUHLIUIIBI U MEXaHU3MBL, JIEXKAIIUE B OCHOBE TOCTPOCHUSI U
(YHKIIMOHMPOBAHUSI HAHO- U MUKPOCTPYKTYP

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

HCIIOJIb3YCMbBIX B HpeHMCTHOﬁ o0iactu

Jlucyunaunvt (Mooynu), eapuamusHule, no 8b100py CMyOeHma

Martepuajbl 1 YJieMeHTHasi 6232 HAHOYJIEKTPOHUKHU

I1K.3 33 3HaTh PU3MUECKUE U MATEMAaTHUYECKUE MOJIEIH ITPOLIECCOB U SABICHHIA,
OTHOCSIIIIUXCS K HCCIIEyeMOMY 00BEKTY

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

I1K.3 36 3HaTh OCHOBHBIE (PU3UKO-XUMHUECKUE MOJIEIH MTPOIIECCOB, SABJICHUNA U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHMH U MUKPOCUCTEMHOM TEXHUKHU

I1K.3 y3 BJIaJIeTh METOJJaMH pacyeTa NapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIENIEH,

HCIOJIb3YEMBIX B IPEIMETHON 00IacTu

MaTepna.JmBez[eHne HAHOCHUCTEM

I1K.3

33

‘ 3HAaTh (1)I/I3I/I‘ICCKI/IG U MAaTCMAaTUYICCKHUEC MOJCIIN IMTPOLCCCOB U HBHGHHﬁ,
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OTHOCSIIIUXCS K UCCIIEyEMOMY OOBEKTY

IIK.3 35 3HATh OCHOBHBIC MEXaHU3MBbI (PU3UYECCKUX SBICHUH, MPOUCXOIAIINX HA
HaHOYPOBHE

IIK.3 36 3HATh OCHOBHBIE (PU3UKO-XUMHUECKUE MOJICIH MTPOIIECCOB, SIBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJOTMH U MUKPOCUCTEMHOM TEXHUKH

IIK.3 y3 BJIAJIETh METOJIAMH pacyeTa [apaMeTpOB U OCHOBHBIX XAPAKTEPUCTUK MOJEIEH,

HCIIOJIb3YCMbBIX B HpeﬂMCTHOﬁ obnactu

MeToabl AMATHOCTUKH

H aHAJIN3a MUKPO- U HAHOCUCTEM

IIK.2 31 3HaTh OCHOBHbBIE METO/Ibl BBICOKOUYBCTBUTEJIBHON CBEPXJIOKATBLHOM
n30MpaTenbHON MTUArHOCTHKY JIJISl H3y4EHUS] HAHOCHUCTEM

IIK.2 32 3HATH (PU3MUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOIINX PU PeaTu3aliun
HaHOTEXHOJIOTUH, BO3MOYKHOCTH M XapaKTEPUCTUKH MATEPUAJIOB,
WCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

IIK.2 33 3HaTh (U3HKO-XMMHUYECKHE OCHOBHI MIPOIIECCOB, MPOTEKAIOIIUX HAa IPaHHUIAX
paznenax ¢a3 B pa3IMuHBIX HAHO- © MUKPOCHCTEMAaX

IIK.2 y4 yMETb aHAIM3UPOBATH CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPUAJIOB, BO3MOKHBIE
CTIIOCOOBI UX OJTYYCHHUS

I1K.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PU3UYECKUX SBJICHUH, IPOUCXOIAIINX Ha
HaHOYpPOBHE

IIK.5 32 MMETh MPEeJICTaBICHUE O MATEHTHBIX U JIUTEPATYPHBIX HCTOUHUKAX TIO

pa3pabarsiBacMO TEME

MeToabl MCCIeA0BAHUSA MHUKPO3JICKTPOHHBIX 1 HAHOJ3JCKTPOHHBIX MAaTCPHUAJIOB

[1IK.2 31 3HaTh OCHOBHBIE METO/Ibl BBICOKOUYYBCTBUTEIBHON CBEPXJIOKAIBHOU
n30MpaTebHON AMAarHOCTUKHU U1 U3YYCHHsI HAHOCUCTEM

IIK.2 32 3HaTh (PU3MUECKYIO OCHOBY IIPOLIECCOB, IPOTEKAIOIINX TP peaT3aliu
HAaHOTEXHOJIOTUH, BO3MOXKHOCTH U XapaKTEPUCTUKU MaTEpUaJIOB,
UCIIOJIb3YEMBIX B HAHOTEXHOJIOTUSIX

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

[IK.2 y4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTUI] U HAHOMATEPUAJIOB, BO3MOKHBIE
Coco0bl UX NOJTYYECHUs

I1K.3 35 3HATh OCHOBHbIE MEXAaHU3Mbl (PU3UUECKUX SBJICHHUH, TPOUCXOAIINX Ha
HAaHOYPOBHE

D0TO3IEKTPOHUKA

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

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

[IK.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIN MTPOLECCOB, SBJICHU U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TeXHUKH

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

HCIIOJIb3YCMBIX B HpeHMCTHOﬁ o0iactu

Du3uKa NOBEPXHOCTH

IK.2 33 3HATH (PU3HKO-XUMHUYECKHE OCHOBHI MPOIIECCOB, MPOTEKAIOIINX HA TPaHUIIAX
pasnenax ¢a3 B pa3IMYHBIX HAHO- 1 MUKPOCHCTEMAaX

IIK.3 35 3HATh OCHOBHBIE MEXaHU3MbI (PU3UYECKUX SBICHUH, MPOUCXOIAIINX Ha
HaHOYPOBHE

IIK.3 36 3HATh OCHOBHBIE (PH3UKO-XUMUYECKUE MOJIENIN MTPOIECCOB, SBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHOM TEXHUKHU

[1K.3 y3 BJIaJIETh METOJAMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOEINEH,

MCIOJIb3YEMBIX B TPEIMETHOI 00JacTh
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Ilpaxkmuku, 6 mom uucie Hayuyrno-ucciedosamenvckas paboma (HUP)

Y4yeOHas NPAKTHKA: NPAKTHKA 110 MOJY4YeHUIO NPO(ecCHOHAJBHBIX YMEHHIl 1 HABBIKOB

OK.1 31 3HaTh TEPMHUHOJIOTHIO MPOHECCHOHATBHOUN Cephl ACATEIHHOCTH HA
MHOCTPAHHOM $I3bIKE

OK.3 y2 yMETh 00IIAThCS ¢ KOJUIETaMH B HAYYHOM, IPOU3BOJICTBEHHON U COITUAIBHO-
O0IIECTBEHHOH cepax NesTeIbHOCTH

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

OIIK.1 33 3HaTh OCHOBHbBIE 3aKOHOMEPHOCTH UCTOPUYECKOIO Mpoliecca B HaAyKe 1
TEXHUKE, 3TAIbl UCTOPUUECKOIO PA3BUTUS HAHOTEXHOJIOIMH, MECTO U 3HAUCHUE
HAaHOTEXHOJIOTUU B COBPEMEHHOM MUPE

OIIK.1 34 3HATh METOJI0JIOTUYECKHNE OCHOBBI U MPUHIIUIIBI COBPEMEHHOM HAyKH

OIIK.1 35 3HaTh OCHOBHBIEC UCTOPUYECKHE ITAIIbl U IPEANOCHUIKM BOZHUKHOBEHUS
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

OIIK.1 36 3HATh [IEPEIOBOM OTEUECTBEHHBIN U 3apyOEKHBIHN OIBIT U JOCTUKEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHUKH

OIIK.2 yl YMETb UCIIOJIB30BATh PE3YJIBTATHI OCBOCHUS AUCLUIUIMH IPOrPaMMBbl
MarucTpaTypsl

OIlK.3 yl MMETH OTBIT Pa0OTHI B KOJJICKTHBE

OIIK 4 yl YMETh CAMOCTOSITEIILHO IPUOOPETaTh U UCIIOJIB30BaTh B IPAKTHUECKON
JeSITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOCH MPEMETHON 00JIaCTH

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

IIK.1 31 3HaTh OCHOBHBIC 33]1a4M, HAIIPABJICHUs], TCHICHLIUN U IIEPCIIEKTUBbI Pa3BUTHUS
HaHOTEXHOJIOTUM U MUKPOCUCTEMHOM TEXHHMKH, a TAKKE CMEXHBIX o0JiacTei
HayKH U TEXHUKH, B TOM YHCIE, C yYETOM TpeOOBaHUI pernoHalIbHbIX
NPEAIPUATHI

IIK.1 yl yYMETb NpeasiaraTb HOBble 00J1aCTH HayUHBIX UCCIIEOBAaHUM U pa3paboToK,
HOBBIE METOJIOJIOTHUECKHUE MOAXO0/IbI K PELICHUIO 3aj1ay B 00J1acTh
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

IK.1 y2 BJIaJIeTh HaBbIKaMM aHAJIM3a U UJCHTU(UKAIIUN HOBBIX ITPO0OJIeM U o0nacTeit
MCCJIEIOBaHMs B 00JIaCTH HAHOTEXHOJIOTMH U MUKPOCHCTEMHOM TEXHUKHU

IK.1 y3 BJIAJICTh COBPEMEHHOW HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKUMH U SKCIIEPUMEHTAIBbHBIMU [TOIX0JaMH B MIEPEA0BbIX
HAIPABJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

IIK.1 y4 YMETb BBIIIOJIHATH TEOPETUUECKOE U HKCIIEPUMEHTAIIBHOE UCCIIEI0BAHUE B
paMKax IOCTaBJIEHHBIX 33]a4

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

[IK.2 32 3HATh (PU3HUECKYIO0 OCHOBY MPOLIECCOB, MPOTEKAIOIINX IPU peanu3alnuu
HAHOTEXHOJIOTUH, BO3MOYXXHOCTH U XapaKTEPUCTUKHA MAaTEPUAJIOB,
MCIOJIb3YEMBIX B HAHOTEXHOJIOTHUSIX

[IK.2 33 3HATh (PU3UKO-XMMHUYECKHE OCHOBHI MIPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
paszzaenax ¢a3 B pa3IMYHbIX HAHO- 1 MUKPOCHUCTEMAX

[IK.2 yl YMETh TOTOBUTH METOJI0JIOTHUYECKOE 0OOCHOBAHKE HAYYHOTO MCCIICIOBAHUS U
TEXHUYECKOH pa3pabOTKU B 00JIaCTH HAHOTEXHOJIIOTUH U MUKPOCUCTEMHON
TEXHUKHU

I1IK.2 y2 BJIa/IETh HAaBBIKAMU METOJJ0JIOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEJOBaHUS U
€ro pe3yNbTaToB

I1IK.2 y3 yMeTh pa3paldaThiBaTh METOMKHU MPOBEICHUS UCCIIEI0BAaHUI U U3MEPEHUI

MapaMeTPOB U XapaKTEPUCTHUK M3EINN HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM
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TEXHHMKH, AHAJTU3UPOBATh UX PE3YJIbTaThI

I1IK.2 y4 YMETh aHAIM3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOKHBIE
Croco0bl UX NOJYYEHHUs

I1K.3 31 3HATh METOJIbl CUHTE3a U MCCIENOBAHUSA MOJEIICH

I1K.3 33 3HaTh QU3MYECKUE U MATEMATHIECKHUE MOJICIIN TTPOIIECCOB U SIBJICHHH,
OTHOCSIINXCS K HCCIETyEMOMY OOBEKTY

IIK.3 35 3HaTh OCHOBHbIE MEXaHU3Mbl (U3NYECKUX SIBIICHUH, IPOUCXOAIIUX Ha
HAaHOYPOBHE

I1K.3 36 3HaTh OCHOBHBIE (PM3UKO-XUMHUYECKHE MOJIEIIN MTPOIIECCOB, SBIICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOMN TEXHUKH

IIK.3 37 3HATh (PU3MYECKUE IPUHLIUIIBI 1 MEXAHU3MBI, JISKAIUE B OCHOBE IIOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

IIK.3 yl YMETh OCYLIECTBIATH (POPMaTHM3AIMIO U ANTOPUTMHU3AIMIO (PYHKIIMOHUPOBAHUS
UCCIIEyEMON CUCTEMBI

I1K.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTpoB U OCHOBHBIX XapaKTEPUCTUK MOJIETIEH,
UCHOJIb3YEMBbIX B TPEIMETHOI 00JacTu

I1K.3 yS BJIQJICTh HABBIKAMH U METOJMKAaMU pa3paboTKu (PU3UKO-MaTeMaTHYECKIX
MoJIeJIel MPOLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKU

IIK.3 y8 BJIaJIeTh IPAKTUUECKUMH HAaBbIKaMU PadOThI C MPOrPAMMHBIMU ITAKETaMHU
MaTEMaTHYECKOTr0 MOJICITUPOBAHUS

IIK.3 yl0 YMETb aJI€KBaTHO CTaBUTH 3aJ1a4M UCCIIEI0BAaHUSA U ONTUMHU3ALMHU CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMATUIECKOTO MOICITHPOBAHUS

IIK.3 yll YMETb IPUMEHITh COBPEMEHHBIE METOBI PACYETA U aHAIN3a HAHO- U
MUKPOCHCTEM

[1K.4 yl HMMETH OIBIT IOATOTOBKU HAYYHO-TEXHUYECKUX OTYETOB, JOKIAA0B U
MyOIMKaIUi M0 TeMe HCCIIeT0BaHUMN

[1K.4 y2 YMETh OLIEHUBATh HAYYHYIO 3HAUUMOCTb U MEPCIEKTUBBI PUKIIATHOTO
HCIOJIb30BAaHUS PE3yIbTaTOB HCCIEIOBAHUI B 00J1aCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

I1IK.4 y3 UMETb OMBIT pabOThI ¢ NEPUOTUYECKOM HayqHOH TUTepaTypoil, TUCKYyCCHii Ha
3aJIaHHYIO TEMY M BBICTYIIJICHUH Ha HAyYHBIX CEMHHApax

I1K.4 v4 YMETb J€JIaTh JOKJIAbl HA 33aJaHHYI0 HAYYHYIO TEMY

IIK.5 31 3HAaTh 00 OCHOBHBIX TPEOOBAHMSX, IPEIBABISAEMBIX K 3asBKaM Ha 3alUTy
00BEKTOB MHTEJIEKTYaIbHON COOCTBEHHOCTH

IIK.5 32 HMMETh IIPEACTABICHUE O MIATCHTHBIX U JIMTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTbIBaeMoOil Teme

I1K.5 yl MMETH OTBIT MaTEHTHBIX HCCIIeI0BaHUM N0 pa3pabaThiBaA€MOIN TEMAaTHKe

IIpon3BoacTBeHHAasl IPAKTHKA: HAYYHO-HMCCJIel0BaTeIbcKasl padoTa

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

OK.3 y2 YMETh 00IIAThCs € KOJUIETaMH B HAYYHOM, TPOM3BOICTBEHHOMN U COLIMAIIBHO-
o01ecTBeHHOM chepax NeITeTbHOCTH

OK 4 yl YMETb aJalTUPOBATHCS K U3MEHSIOIUMCS YCIOBHSM, IEPEOLIEHUBATH
HAKOIUICHHBIH ONBIT, aHAJIM3UPOBATh CBOM BO3MOKHOCTH

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

OIIK.1 33 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUECKOTO IIPOLIECCa B HAYKE U
TEXHMKE, dTaIlbl NCTOPUYECKOIO PA3BUTUS HAHOTEXHOIOTMH, MECTO U 3HAYCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

OIIK.1 34 3HaTh METOIOJIOTHYECKUE OCHOBBI U IIPUHIUIIBI COBPEMEHHON HAayKU
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OIIK.1 35 3HaTh OCHOBHbBIE HCTOPUYECKHUE ATAIbl U MPEANOCHUIKA BOSHUKHOBEHUS
HAaHOTCXHOJIOI'UHU U MHKpOCHCTeMHOfI TEXHUKHN

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

OIIK.2 yl YMETb UCIOJIb30BaTh PE3YIbTAaThl OCBOCHUS JUCUUILIAH MPOrpaMMBbl
MarucTparypsl

OIIK.3 yl HWMETh OIBIT pabOTHI B KOJUICKTHBE

OIlK.3 y2 YMETb IOPOKAATh HOBBIE UEH, IPOSBIIATH KPEATUBHOCTD

OIIK .4 yl YMETh CAMOCTOSITEJIBHO MPUOOPETATh U UCIIOJIB30BATh B MIPAKTUUECKON
JeSITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOEH MPEAMETHON 00JIaCTH

OIIK.5 yl yMeTbh 0(hOPMIIATh, IPEACTABIATD, TOKIAIbIBATh U apTyMEHTHPOBAHHO
3alMIIATh PE3yJAbTaThl BHIIOJIHEHHON pabOThI

IK.1 31 3HATh OCHOBHBIE 33/1a4¥, HAIIPaBJIEHUs, TEHACHLIUU U NIEPCIEKTUBbI Pa3BUTHS

HAHOTEXHOJIOTUU U MUKPOCHUCTEMHOMN TEXHUKHU, a TAK)KE CMEXHBIX 00acTeit
HayK{ U TEXHUKH, B TOM YHCIIE, C y4€TOM TpeOOBAHUM PErHOHABHBIX
NpeATPUATHH

IIK.1 yl YMETh IpeJiaraTh HOBbIE 00JIaCTH HAYYHBIX HCCIIEIOBAHUI U Pa3pabOTOK,
HOBBIE METO/I0JIOTMUYECKHUE MOAXO0/Ibl K PELICHHUIO 3a1ay B 00J1acTh
HAHOTCXHOJIOI'MHU U MI/IKpOCI/ICTeMHOI\/JI TEXHUKHU

IK.1 y2 BJIaJIeTh HaBbIKaMM aHAJIM3a U UJCHTU(UKAMHN HOBBIX ITPOOJIeM U olnacTeit
HCCJIEIOBaHMsI B 00JIaCTH HAHOTEXHOJIOTMH U MUKPOCHCTEMHOM TEXHUKHU
[K.1 y3 BJIAJIETh COBPEMEHHON HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU

TCOPCTUICCKHMMU U SKCIICPUMCHTAJIBbHBIMHA ITOAX0JaMH B IICPCAOBBIX
HaIIpaBJICHUAX HAHOTCXHOJIOI'MU U MI/IKpOCI/ICTeMHOﬁ TCXHHUKHU

IIK.1 y4 YMETb BBIIIOJIIHATH TEOPETUUECKOE U HKCIICPUMEHTAIIBHOE UCCIIE0BAHUE B
paMKax IOCTaBJIEHHBIX 3a1a4

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTebHON AMAarHOCTUKHU U1 U3YYSHHsI HAHOCUCTEM

IIK.2 32 3HaTh (PU3MUECKYIO OCHOBY IIPOIIECCOB, MPOTEKAIOIINX MPH peaTu3aiu

HAaHOTCXHOJIOI'MH, BOSMOKXHOCTHU U XapaKTCPHUCTHUKU MAaTCPUAJIOB,
HCIIOJIb3YCMBIX B HAHOTCXHOJIOTUAX

[1K.2 33 3HATh (PU3MKO-XMMHUYECKHE OCHOBBI MPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
paszzaenax ¢a3 B pa3IMYHbIX HAHO- 1 MUKPOCHUCTEMAX

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

I1IK.2 y2 BJIa/IETh HAaBBIKAMU METOJJOJIOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEJOBaHUS U
€ro pe3ybTaToB

I1IK.2 y3 yMeTh pa3padaThiBaTh METOIMKU MPOBEICHUS UCCIIEI0BAaHUI U U3MEPEHU

MapaMeTPOB U XAPAKTEPUCTUK M3AEIHI HAHOTEXHOJIOTUUA U MUKPOCHUCTEMHOMN
TEXHUKH, AHAUIM3UPOBATH UX PE3YJIbTATHI

[IK.2 v4 YMETh aHAJIM3UPOBATh CBOMCTBA HAHOYACTUI] 1 HAHOMATEPHAJIOB, BO3MOXKHBIE
COCcOObI UX NOJTYUYECHHUS

I1IK.3 31 3HaTbh METOJBI CHHTE3a U UCCIEI0BaHUsI MOJIEIed

IIK.3 33 3HaTh QU3HUECKUE U MATEMATHIECKHUE MOJIEITH TIPOIIECCOB U SBJICHUM,
OTHOCSIIMXCS K HCCIETyEMOMY OOBEKTY

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

I1K.3 36 3HaTh OCHOBHBIE (PM3UKO-XUMHUYECKHUE MOJIEIIN TTPOIIECCOB, SIBIICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TEXHUKU

I1K.3 37 3HaTh U3MYECKUE IPUHIIUIBI 1 MEXaHU3MBI, JISKAIIME B OCHOBE TIOCTPOCHUS U
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(YHKIIMOHUPOBAHMS HAHO- U MUKPOCTPYKTYD

IK.3 yl YMETbh OCYIIECTBIIATH (DOPMATU3ALUIO U AITOPUTMHU3AINIO (DYHKIINOHHPOBAHHS
UCCJIEyEMON CUCTEMBI

IIK.3 y3 BJIAZIETh METOJIAMH pacyeTa [apaMeTpOB U OCHOBHBIX XAPAKTEPUCTUK MOJEIEH,
HCHOJIb3YEMBbIX B IPEIMETHOI 00JacTu

IIK.3 yS BJIaJIETh HaBBIKAMH U METOJMKAMU pa3pabOTKH (pU3HKO-MaTeMaTHYECKIX
MoJIeJIel MPOLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHON TEXHUKH

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

IIK.3 yl0 YMETb aJI€KBATHO CTABUTb 3a/1a4d MCCIEAOBAHNS U ONITUMU3ALNHN CIOXKHBIX
00BEKTOB HA OCHOBE METOJI0OB MaTEMATUYECKOTO MOIEITHPOBAHNUS

IIK.3 yll YMETh IPUMEHATh COBPEMEHHBIE METO/IbI pacyeTa U aHAJIN3a HAaHO- U
MUKPOCHCTEM

[1K.4 yl HMETh OIIBIT OATOTOBKH HayYHO-TEXHUYECKUX OTUETOB, JOKJIAJIOB U
nyOJIMKalui 10 TeMe MCCIeJOBaHuM

[1K.4 y2 YMETb OLIEHUBATh HAYYHYIO 3HAUUMOCTb U MEPCIIEKTUBBI IPUKIIATHOTO
HCIOJIb30BAaHUS PE3yJbTaTOB HCCIEI0OBaHUN B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

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

I1K.4 y4 YMETb J€JIaTh JOKJIaJbl HA 3aJaHHYI0 HAYYHYIO TEMY

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

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

I1K.5 yl MMETb OMBIT MATEHTHBIX UCCIIEOBaHUI 10 pa3pabaTbIBaeMOil TeMaTHKe

HpOH3BOI{CTBeHHaH NMpaKTHKa: MMPpaKTUHKa 1Mo moJy4¢HHuI0 l'[pO(l)eCCI/IOHa.TIbHLIX yMeHI/lﬁ H onbITa

npodeccHoHAIBLHOM 1eSITeTbHOCTH

OK.1 31 3HATh TEPMUHOJIOTHIO MPOPECCUOHANTBHON chepbl AeATEIbHOCTH Ha
MHOCTPAHHOM $I3BIKE

OK.3 y2 YMETb 00ILAaThCS C KOJUIETaMu B HAYYHOM, IPOM3BOACTBEHHON U COLIMAJIbHO-
00111eCTBEHHO chepax esTeIbHOCTH

OK 4 yl YMETb aJalTUPOBATHCS K U3MEHSIOIUMCS YCIOBHSM, IEPEOLIEHUBATh
HAKOIUICHHBIH OIBIT, aHAJIM3UPOBATh CBOM BO3MOKHOCTH

OIIK.1 31 MMETh MPEJCTABIECHUE O MOCIEAHUX OTKPHITHIX B 00J1aCTU HAHOTEXHOJIOTUU U
MUKPOCHCTEMHOMN TEXHUKU

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOIO MPOLIECCa B HAYKE U
TEXHMKE, 3TaIlbl NCTOPUYECKOTO Pa3BUTUSI HAHOTEXHOJIOTHUH, MECTO U 3HAUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

OIIK.1 34 3HaTh METOJIOJIOTHYECKNE OCHOBBI M TPUHIUITBI COBPEMEHHON HAYKH

OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE TAIbl U MIPEINOCHUIKY BOSHUKHOBEHUS
HAaHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKU

OIIK.1 36 3HATh MEPeI0OBOM OTEUECTBEHHBIHN U 3apyOekKHBIN ONBIT U JOCTHKEHUS B
00J1acTH HAHOTEXHOJIOTUM U MUKPOCHCTEMHOM TEXHUKHU

OIIK.2 yl YMETb UCIOJIB30BATh PE3YIbTAThl OCBOESHUS AUCLUILINH POrpaMMBbl
MarucTpaTyphbl

OIlK.3 yl MMETD OMBIT pa0OThI B KOJJICKTHBE

OIIK.3 y2 YMETh MOPOXKJIATh HOBBIE HJICH, TPOSIBISITh KPEATUBHOCTh

OIIK .4 yl YMETh CAMOCTOSITEIIbHO TTPHOOPETATh M UCIIOJIb30BaTh B IPAKTUYECKON

ACATCIIbHOCTHU HOBLIC 3HAHUA U YMCHUA B cBOCH HpCIIMeTHOI\/'I obOactu
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OIIK.5

yMeTb 0()OPMJISITh, IPEACTABIATh, JOKIAABIBATH U ApTYMEHTUPOBAHHO
3alUIIATh PE3yIbTaThl BEIIOJTHEHHON pabOThHI

IK.1

31

3HATh OCHOBHBIC 3a/1a4y, HAIIPaBJICHUs, TEHACHLIUU U IIEPCIEKTUBBI Pa3BUTHS
HAHOTEXHOJIOTUH U MHUKPOCUCTEMHOHN TEXHHMKH, a TAKKE CMEKHBIX 00JIacTei
HAyK{ U TEXHHUKH, B TOM YHUCIIE, C yY€TOM TpEOOBaHUM pEruOHaIbHbIX
PEATPUITHI

IK.1

yl

YMETH Mnpeajaratb HOBEIC obnactu Hay4YHBIX I/ICCHG,Z[OBaHI/Iﬁ u pa3pa60TOK,
HOBBIC MCTOJOJIOTMYCCKHE NOAXOAbI K PCHICHUTIO 3a1a4 B obJractu
HAaHOTCXHOJIOIMHU U MPIKpOCPICTCMHOfI TCXHUKU

IK.1

BIIa/ICTh HABBIKAMU aHAJIM3a U WICHTU(UKAIIMKA HOBBIX TIPOOJIeM U o0acTeit
HCCIIe0BaHMS B 00JIaCTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHOMN TEXHUKHU

IK.1

BJIaJIETh COBPEMEHHOW HAYYHON TEPMHUHOJIOTUEN U OCHOBHBIMH
TEOPETUYECKUMU U HKCIIEPUMEHTAIbHBIMU MIOIX0/IAMH B MIEPEIOBBIX
HANPABJIEHUAX HAHOTEXHOJOTHH U MUKPOCHUCTEMHON TEXHUKHU

I1K.1

y4

YMCETH BBIIIOJIHATE TCOPETUICCKOC U SKCIICPUMCHTAJIBHOC NCCIICJOBAHUC B
paMKax IMMOCTABJICHHBIX 3aJ1a4

[1IK.2

31

3HaTb OCHOBHBIC MECTO/IbI BBICOKO‘IYBCTBHTGHBHOﬁ CBerHOKaﬂbHOﬁ
I/I36I/IpaTCJ'IbHOI71 JAUATHOCTUKU JJIS1 U3YUCHUSA HAHOCUCTEM

[1IK.2

32

3HATh (PU3MYECKYIO OCHOBY ITPOIECCOB, MPOTEKAIOIINX IPH peaTn3aIiuH
HAHOTEXHOJIOTUH, BO3SMOYKHOCTH U XapaKTEPUCTUKU MAaTEPUAJIOB,
WCIIOJIB3YEMBIX B HAHOTEXHOJIOTHSIX

IIK.2

33

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

IIK.2

YME€Tbh FOTOBUTb METOJJ0JIOIMYECKOE 0OOCHOBAHNE HAYYHOT'O UCCIIEAOBAHMS U
TEXHUYECKOM pa3pabOTKU B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN
TE€XHUKH

[1K.2

BJIAZACTh HABbIKAMU MCTOJOJOTUYCCKOI'0 aHaJIM3a HAYYHOI'0O UCCJIICIOBAHUSA U
€Tro pE3yJIbTAaTOB

[IK.2

yMeTh pa3pabaThiBaTh METOIUKHU MIPOBEICHUS UCCIIEIOBAHUN U U3MEPEHUM
[apaMeTPOB U XAPAKTEPUCTUK U3AEIMI HAHOTEXHOJIOTUNA U MUKPOCUCTEMHOMN
TEXHUKH, AHAUTU3UPOBATH UX PE3YJIbTAThI

IIK.2

YMETh aHAJIM3UPOBATh CBOMCTBA HAHOYACTUIl U HAHOMATEPUAJIOB, BO3MOXKHBIE
CHOCOOBI MX MOJIyYEHUs

I1K.3

31

3HATh METOAbI CHHTE3a U UCCICIOBAHUS MOJICICH

IIK.3

33

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

IIK.3

35

3HaTh OCHOBHBIE MEXaHU3MbI (PU3NUYECKUX SIBICHHUH, TIPOUCXOAIIUX Ha
HAaHOYPOBHE

IIK.3

36

3HaTh OCHOBHBIE (PM3UKO-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

yl

YMETb OCYIIECTBIATH (POPMATU3ALUIO U AITOPUTMHU3ALINIO (DYHKIIMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

IIK.3

y3

BJIAJIETh METOJAMU pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJEINEH,
WCTIOJIB3YEMBIX B MPEAMETHOM 001aCTH

[IK.3

yS

BJIaJ€Th HaBbIKaMH U MCTOAUKaMH p33pa6OTKI/I (bHSHKO-MaTeMaTI/I‘-ICCKI/IX
Mozaeaen mponeccos, SIBJICHUH M 00BEKTOB B 00J1aCTH HAHOTEXHOJOTHH U
MHKpOCI/ICTeMHOﬁ TCXHUKU

I1IK.3

BJIAZACTh MPAKTUUCCKNMU HABbIKAMU paGOTBI C IMpOrpaMMHLIMU ITAKETAMU
MAaTEMATUYCCKOTro MOACTIUPOBAHU
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I1K.3 y10 YMETh aICKBaTHO CTABUTh 3a/1a4M MCCIICIOBAHUS U ONITUMU3AIUN CIIOKHBIX
00BEKTOB HA OCHOBE METOJI0OB MAaTEMATUYECKOTO MOICTHPOBAHUS

I1K.3 yll YMETh IPUMEHSTH COBPEMEHHBIE METObI pacueTa U aHaJIM3a 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
HCII0JIb30BAaHUs PE3YIbTATOB UCCIIEIOBAHUM B 00JIaCTH HAHOTEXHOJIOTUH 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 TPEOOBAHUSX, IPEABABIAEMBIX K 3asBKaM Ha 3aIUTY
00BEKTOB MHTEJUIEKTYaIbHONW 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 y2 YMETb 00ILAThCS C KOJUIETaMu B HAYYHOM, IPOU3BOACTBEHHON U COLMAJIbHO-
00111eCTBEHHOM chepax esTeIbHOCTH

OK.4 yl YMETh aJIaliITUPOBATHCS K U3MEHSIOIIMMCS YCIOBUAM, IEPEOLICHUBATh
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, 3Tallbl UCTOPUYECKOTO Pa3BUTUSI HAHOTEXHOJIOTHMH, MECTO U 3HaUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

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

OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE TAIBl U MIPEINTOCHUIKY BOSHUKHOBEHUS
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

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

OIIK.2 yl YMETb HCIOJIB30BATh PE3YIIbTAThl OCBOSHUS AUCLUILINH IPOrpaMMBbl
MarucTpaTypsl

OIIK.3 yl MMETD OMBIT pabOThI B KOJIJICKTHBE

OIlK.3 y2 YMETb IOPOXKAATh HOBBIE UJEH, IIPOSBIIATh KPEATUBHOCTD

OIIK.4 yl YMETh CaMOCTOSATEIBHO MPUOOPETATh U UCIIOJIb30BATh B MTPAKTUUECKON
JesITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOEH MpeMETHON 00JIacTH

OIIK.5 yl yMeTb 0()OPMIISITh, IPEACTABIATH, TOKIAABIBATH U ApIYMEHTUPOBAHHO
3alIUIIATh Pe3yIbTAThl BBIMOJIHEHHON pabOThI

IK.1 31 3HATh OCHOBHBIE 33/1a4¥, HAIIPaBJICHUs, TEHJACHLIUU U MIEPCIEKTUBbI Pa3BUTHS
HAHOTEXHOJIOTUH U MHUKPOCUCTEMHOMN TEXHHMKH, a TAKXKEe CMEXHBIX 00JIacTei
HayKH U TEXHUKH, B TOM YHCJIE, C y4ETOM TpeOOBaHUI pernoHalIbHbIX
PEAIPUATHI

[IK.1 yl YMETb MpeAsiaraTb HOBble 00JJaCTH Hay4HbIX UCCIIEIOBAaHUHN U pa3paboToK,
HOBBIE METOJIOJIOTHUECKHUE MOAXO0/IbI K PELICHHUIO 3a1a4y B 00J1acTh
HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKHU

IK.1 y2 BJIaJIeTh HaBbIKAaMM aHAJIM3a ¥ UJCHTU(UKAIIUN HOBBIX ITPOOJIeM 1 o0nacTeit

HUCCICIOBAaHUs B 001aCTH HAHOTEXHOJIOTHH U MPIKpOCPICTGMHOﬁ TCXHUKHU
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[K.1 y3 BJIaJIETh COBPEMEHHOM HAyYHON TEPMHUHOJIOTUEN U OCHOBHBIMH
TEOPETHYECKUMU U SKCIIEPUMEHTAIbHBIMU IIOIXOJaMHU B IIEPEIOBBIX
HAIIPABJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

IK.1 y4 YMETB BBIINOJIHATH TEOPETUYECKOE U IKCIIEPUMEHTAIILHOE UCCIIEI0BAHKE B
paMKax IOCTaBJICHHBIX 3314

I1IK.2 31 3HaTh OCHOBHBIEC METOJIbI BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTeIbHON AMAarHOCTUKHU U1 U3YYEHHsI HAHOCUCTEM

I1IK.2 32 3HATh (PU3UUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOMINX NP peaTu3aIiu
HAHOTEXHOJIOTUH, BO3MOXXHOCTU U XapaKTEPUCTUKN MaTEPUAJIOB,
HCIIOJIB3YEMBIX B HAHOTEXHOJIOTHSIX

I1IK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIOLINX Ha MPAHULIAX
pazzgenax ¢a3 B pa3IHMYHBIX HAHO- 1 MUKPOCHUCTEMAX

I1IK.2 yl YMETb TOTOBUTh METOJI0JIOTHYECKOE 000CHOBAaHME HAYYHOT'O UCCIIEJOBAHUS U
TEXHUYECKOH pa3paboTKu B 001aCTH HAHOTEXHOJIOTUU ¥ MUKPOCUCTEMHOM
TEXHUKHU

IIK.2 y2 BJIa/IETh HaBBIKAMU METOJOJOTMYECKOT0 aHaIN3a HAYYHOIO UCCIIEIOBaHMS U
€r0 Pe3yJIbTaTOB

IIK.2 y3 yMeTb pa3padaThlBaTh METOJIMKU IPOBEICHHS UCCIICA0BAaHUMN U N3MEPEHUit
[1apaMeTPOB U XapaKTEPUCTUK U3CIINA HAHOTEXHOJIOTUH U MUKPOCHCTEMHON
TEXHHUKH, AHAJIM3UPOBATh UX PE3YJIbTaThl

[IK.2 y4 YMETh aHAJIM3UPOBATh CBOMCTBA HAHOYACTUL] 1 HAHOMATEPUAJIOB, BO3MOKHBIE
Croco0bl UX NOJTYYECHUs

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEI0BAHMS MOJIEIIEN

IIK.3 33 3HaTh (PU3MUECKUE U MATEMAaTUYECKUE MOJEIH ITPOLIECCOB U SBJICHUH,
OTHOCSIIIUXCS K UCCIIEyEMOMY OOBEKTY

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

IIK.3 36 3HaTh OCHOBHBIE (PM3UKO-XUMHUECKUE MOJIEIH MTPOIIECCOB, SBICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTUU U MUKPOCHCTEMHOM TEXHUKU

I1K.3 37 3HATh (PU3HUECKHUE MPUHILIUIIBI U MEXaHU3MBI, JIEKAIINE B OCHOBE ITOCTPOECHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

IK.3 yl YMETh OCYIIECTBIATh (POPMATH3ANIO U AJITOPUTMU3AINIO0 (PYHKITMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

I1K.3 y3 BJIAZIETh METOJIAMH pacyeTa apaMeTpOB U OCHOBHBIX XAPAKTEPUCTHK MOJIETIEN,
HCMOJIb3YEMBIX B TPEIMETHOI 06JacTn

I1K.3 yS BJIa/IETh HaBbIKAMU M METOJAMKAMH pa3pabOTKU (HU3HKO-MaTeMaTHUYECKUX
Mo/IeJIel MPOLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

IIK.3 y8 BJIAJIETh MPAKTHYECKUMH HAaBBIKAMU Pa0OTHI C MPOrPaMMHBIMH ITaKeTaMH
MaTeMaTHYECKOT0 MOJEIUPOBAHUS

IIK.3 yl0 YMETb aJIeKBaTHO CTaBUTh 33J1a4H UCCIIEI0BAaHUS U ONTUMHU3ALMU CIIOKHBIX
00BEKTOB Ha OCHOBE METOJIOB MAaTEMAaTUYECKOT0 MOJIEIMPOBAHMUS

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

I1IK.4 yl AMETH OMBIT MOATOTOBKM HAYYHO-TEXHUYECKUX OTUETOB, JOKJIAJAO0B U
MyOIMKaIUi 0 TeME HCCIIeT0BAaHUMN

[1IK.4 y2 YMETb OLICHUBATh HAYYHYI0 3HAYUMOCTb U IEPCIEKTUBBI IIPUKJIIATHOIO
HCIOJIb30BAaHUS PE3yJIbTAaTOB HCCIEIOBAaHUN B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHUCTEMHOHN TEXHUKHU

I1K.4 y3 UMETb OTBIT pabOThHI C NEPUOIUUECKON HAyYHOH TUTepaTypoil, TUCKYCCHi Ha

3aJIaHHYIO0 TEMY M BBICTYIIJICHUI Ha HAyYHBIX CEeMHHApax
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I1K.4 y4 YMETh JIeJIaTh AOKJIAbl Ha 3aJJaHHYIO HAYYHYIO TEMY

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

IIK.5 32 HMMETh IIPEACTABICHUE O IATCHTHBIX U JIMTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTbIBacMoil Teme

IIK.5 yl MMETh OTBIT MATEHTHBIX MCCIEIO0BAHNH 1O pa3pabaThIBAEMON TEMAaTHKE

FOCydClpCWlGéHHCl}l umoecoeas ammecmayusl

IloaroroBka Kk caave U caava rocyiapCrBE€HHOI0 3JK3aMEHa

OIIK.1

3]

HUMCTHh NPCACTABJICHUC O IMOCIICAHUX OTKPLITHUAX B 00J1aCTH HAHOTEXHOJIOTUU U
MHKpOCI/ICTeMHOI;’I TCXHUKU

OIIK.1

33

3HATh OCHOBHLIC 3aKOHOMCPHOCTH UCTOPUYICCKOI'O ITPOLCCCa B HAYKE U
TEXHUKE, 3Tallbl HCTOPHUYECCKOT'O Ppa3BUTUA HAHOTEXHOJIOI'MHU, MECTO U 3HAYCHUC
HAaHOTCXHOJIOT'MHX B COBPCMCHHOM MUPC

OIIK.1

34

3HAaTb MCTOJOJIOITNMYCCKHNEC OCHOBLI U ITPHUHIIUIIbI COBpeMCHHOI‘/'I HAayKHN

OIIK.1

35

3HATb OCHOBHBIC NCTOPUYICCKHEC 3TAIIbl U HNPCAINIOCBIJIKW BOSHUKHOBCHHA
HAHOTCXHOJIOI'MHU U MHKpOCHCTCMHOfI TCXHHUKHU

OIIK.1

36

3HATh [IEPEIOBON OTEUECTBEHHBIN U 3apYOEIKHBIN ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHUKH

OIIK.2

YMCETb HUCIIOJIL30BAaTh PE3YJIbTAThl OCBOCHUA AVCHUILIMH IIPOTpaMMbIl
MarucTpaTrypsbl

OIIK .4

YMETb CaMOCTOATCIIbHO HpI/IO6peTaTI) " HUCII0JIBb30BAaTh B HpaKTHHGCKOﬁ
ACATCIIbHOCTH HOBLIC 3HAHUA U YMCHUSA B CcBOCH HpeHMCTHOﬁ obnactu

IK.1

3HATh OCHOBHBIE 3a/1a4y, HAIIPaBJICHUs, TEHACHLIUU U IIEPCIEKTUBBI PA3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOM TEXHUKH, a TAK)KE CMEXKHBIX 00s1acTeil
HAyK{ U TEXHUKH, B TOM YHUCIIE, C YYETOM TPeOOBaHUN PErHOHAIBHBIX
PEATPUITHI

IIK.1

YMCETH IIpeAIaraTb HOBLIC obiactu HAyYHBIX HCCIEIOBaHUN U pa3pa60TOK,
HOBBIC MCTOJOJOTMYCCKHE MOAXOAbI K PCHICHUTIO 3a/la4 B obnactu
HAHOTCXHOJIOTHMH U MHKpOCHCTeMHOﬁ TCXHUKHU

IIK.1

BJIQJIETh HABBIKAMH aHAJIM3a U UJICHTU(PUKAIIMKA HOBBIX MPoOJieM U obyiacTe
WCCJIETOBaHMS B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKHU

IIK.1

BJIaJIETh COBPEMEHHOW HAyYHOW TEPMHHOJIOTUEN U OCHOBHBIMU
TEOPETUUYECKUMHU U IKCIIEPUMEHTAIBHBIMU MOAXO0AAMHU B IIEPEAOBBIX
HANPABJIEHUAX HAHOTEXHOJOTHH U MUKPOCHUCTEMHON TEXHUKHU

IK.1

YMCETH BBIIIOJIHATE TCOPETUICCKOC U SKCIICPUMCHTAJIBHOC NUCCIICJOBAHUC B
paMKax IMOCTABJICHHBIX 3aJ1a4

I1IK.2

31

3HaTb OCHOBHBIC METOBbI BBICOKOHYBCTBHTCHLHOﬁ CBCpXHOKaHLHOﬁ
I/I36I/IpaTeJ'H)HOI71 JUArdOCTUKU JJI U3YUCHUSA HAHOCUCTEM

I1IK.2

32

3HaTbh (I)I/ISI/I‘ICCKyIO OCHOBY IIPpOICCCOB, MPOTCKAOMIUX ITPHU pCaJIn3allun
HAaHOTCXHOJIOT'UH, BOSMOXHOCTHU U XapaKTCPHUCTHUKU MAaTCPUAJIOB,
HCIOJIb3YCMBIX B HAHOTCXHOJIOTUAX

I1IK.2

33

3HATH (PU3HKO-XUMHUYECKHE OCHOBHI MPOIIECCOB, MPOTEKAIOIINX HA TPaHHUIIAX
pasnenax ¢a3 B pa3IMYHBIX HAHO- 1 MUKPOCHCTEMAaX

I1IK.2

YMETb TOTOBUTH METOOJOTHIECKOE 000OCHOBAHNE HAYYHOT'O UCCIIEIOBAHUS U
TEXHUYECKON pa3paboTKu B 00JaCTH HAHOTEXHOJIOTHH ¥ MHKPOCHCTEMHOM
TEXHUKHU

[IK.2

BJIaZICTh HABBIKAMU MCTOJOJOTUYCCKOI'0 aHaJIM3a HAYUYHOI'O UCCIICIOBAHUSA U
C€Tro pC3yJIbTATOB

IIK.2

yMeTh pa3padaTbIiBaTh METOAMKHU MPOBEACHHS UCCIEI0BAaHUIN U U3MEPEHUI
[1apaMeTPOB U XapaKTEPUCTHUK U3IEINN HAHOTEXHOJIOIMH U MUKPOCUCTEMHOM
TEXHUKH, AaHATM3UPOBATH UX PE3YJIbTAThI
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[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOYKHbIE
CIOCOOBI UX NOJTYYECHUS

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3UUECKHUX SBJICHUI, MPOUCXOIAINX HA
HAaHOYPOBHE

I1IK.3 36 3HaTh OCHOBHBIE (DM3UKO-XUMHUYECKHUE MOJIEIIN MTPOIIECCOB, SBJICHUH U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOMN TEXHUKH

I1IK.3 37 3HATh (PU3HYECKUE MIPUHILIUIIBI U MEXaHU3MBI, JIKAIINE B OCHOBE TOCTPOCHUS U
(YHKITMOHUPOBAHHS HAHO- U MUKPOCTPYKTYD

I1IK.3 yl YMETb OCYIIECTBIISTH (POPMATTU3ALINIO U AITOPUTMHU3ALINIO (PYHKIIMOHUPOBAHUS
HCCIIEIYEMOM CUCTEMBI

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

IIK.3 yS BJIaJIETh HABBIKAMH U METOJMKAaMU pa3pabOTKH (hPU3UKO-MaTeMaTHYECKIX
MOJIeTIeH MPOLIECCOB, SIBICHUI U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHUCTEMHON TEXHUKU

I1K.3 y8 BIIQ/IETh MPAKTUYECKHUMH HAaBBIKAMU PaOOTHI C MPOTPAMMHBIMU MaKETaMH
MaTEMaTHYECKOTr0 MOJICITMPOBAHUS

I1K.3 y10 YMETb aJIeKBaTHO CTaBUTH 3aJIa4H UCCIIEIOBAHUS M ONTUMHU3AIUU CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MATEMAaTHIECKOTO MOJICTTMPOBAHUS

I1K.3 yl1 YMETb MIPUMEHITh COBPEMEHHbBIE METObI pacyeTa U aHAIN3a HAHO- U
MUKPOCHCTEM

3ammTa BINYCKHON KBAJIN(PUKAMOHHOH padoThl, BKJIKYasi NOATOTOBKY K IpoLeaype 3allUThl U

NpoLeaYPY 3alIMThI

OK.1 31 3HATh TEPMHUHOJIOTHIO PO eCCHOHATBHON chephl AeITeTbHOCTH Ha
MHOCTPAHHOM SI3bIKE

OK.1 yl yMEeTh YUTaTh U peeprupoBaTh JUTEPATypPy Ha HHOCTPAHHOM SI3BIKE

OK.1 y2 YMETb HCIOJIb30BaTh 3HAHUS S3bIKA JUIS MPO(ECCHOHATEHOTO MEKYHAPOTHOTO
OOHIEHMS U B HAYYHO-HUCCIIEI0BATEIbCKON JeSITEIbHOCTH

OK.2 yl yYMETb HCIOJIb30BaTh HA MPAKTUKE YMEHHS U HaBBIKU B OpTaHHU3AINH
HCCJIEIOBATENIbCKUX U MPOEKTHBIX pabOT, B YIPABJIEHUHU KOJIJIEKTUBOM

OK.3 y2 YMETh 00IIAThCs € KOJUIETaMH B HAy4YHOM, TPOM3BOJICTBEHHOMN U COLIMAIIBHO-
001ecTBeHHOM c(hepax NeaTebHOCTH

OK /4 32 3HATh COBPEMEHHYIO HAYYHYIO KapTUHY MUpa

OK 4 35 3HATh OCHOBHBIE METOI0JIOTMYECKHE KOHIENIUN COBPEMEHHON HayKH

OK.4 37 3HaTh OCHOBHBIE METO/Ibl HAYYHOT'O MTO3HAHMS

OK 4 yl YMETb aJalTUPOBATHCS K U3MEHSIOIINUMCS YCIOBHSIM, IEPEOLIEHNBATh
HAaKOIUIEHHBIN OIBIT, aHAIU3UPOBATH CBOM BO3MOKHOCTH

OIIK.1 31 MMETh TPEJICTABICHUE O MOCIEAHNX OTKPHITHIX B 00J1aCTH HAHOTEXHOJIOTHUU U
MUKPOCUCTEMHON TEXHUKH

OIIK.1 33 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIIECCA B HAYKE U
TEXHHKE, 3TaIlbl HCTOPUYECKOTO Pa3BUTHSI HAHOTEXHOJIOTHH, MECTO U 3HAUEHHUE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

OIIK.1 34 3HaTh METOJIOJIOTHYECKNE OCHOBBI M TPUHIUITBI COBPEMEHHON HAayKU

OIIK.1 35 3HaTh OCHOBHbBIE UCTOPUYECKHE ITAIIbl U MPENOCHUIKH BOZHUKHOBEHUS
HAaHOTEXHOJIOTUHA U MUKPOCHUCTEMHON TEXHUKHU

OIIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIHN U 3apyOeXKHBII ONBIT U JJOCTHKEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHCTEMHOM TEXHUKHU

OIIK.2 yl YMETh UCIOJIb30BATh PE3YJIbTAaThl OCBOCHUS IUCLIMILIMH IPOTPaMMBbI
MarucTpaTypsbl

OIIK.3 yl HWMETh OIBIT padOTHI B KOJUICKTHBE

OIIK.3 y2 YMETb IOPOXKAATh HOBBIE UIEHU, IPOSBIIATh KPEATUBHOCTh
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OIIK .4 yl YMETh CAMOCTOSITEIIbHO TPHOOPETATh M UCIIOJIb30BaTh B IPAKTUYECKON
JeSITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOEH MPEMETHON 00JIaCTH

OIIK.5 yl yMeTb 0OPMIIATD, IPEACTABIATH, JIOKJIAIbIBATH U apTyMEHTHPOBAHHO
3alUIIATh PE3YIbTAThl BHINOJIHEHHON pabOThI

OIIK.5 y2 BJIAJICTh HABBIKAMM ITYOJIMYHBIX JICJIOBBIX U HAYYHBIX KOMMYHHUKAITAN

IK.1 31 3HATh OCHOBHBIE 3a/1a4¥, HAIIPaBJICHUs, TEHACHLIUU U NIEPCIEKTUBbI Pa3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCHUCTEMHOMN TEXHUKHU, a TAK)KE CMEXKHBIX 00sacTeit
HAyKH U TEXHUKH, B TOM YHCJE, C yUETOM TPEOOBAaHUI PErMOHAIbHBIX
NPEINPUITHI

IK.1 yl YMETh MpeaaraTb HOBbIE 00JIACTH HAyYHBIX UCCIIEAOBAHHM U pa3paboToK,
HOBBIE METOIOJIOTUYECKUE MOIXObI K PEIICHUIO 3a]1a4 B 00J1aCTH
HAHOTEXHOJOTUU U MUKPOCUCTEMHOMN TEXHUKU

I1K.1 y2 BJIQJICTh HABBIKAMH aHAJIM3a M UJICHTU(UKAIIMKA HOBBIX MPo0OJieM U obJiacTei
HCCJIEIOBaHMsI B 00JIaCTH HAHOTEXHOJIOTMH U MUKPOCHCTEMHOM TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHOW HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUUYECKUMU U HKCIIEPUMEHTAIbHBIMU MOIX0/IAMH B MIEPEIOBBIX
HAIPaBJICHUSX HAHOTEXHOJIOTUY U MUKPOCUCTEMHON TEXHUKHU

[K.1 y4 YMETh BBINOJHATh TEOPETUUECKOE U SKCIEPUMEHTAILHOE UCCIIEI0BAHKE B
pamKax IOCTaBJIEHHbIX 33]a4

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BBICOKOUYBCTBUTEILHON CBEPXJIOKAIBHON
M30MpaTeNbHON IUArHOCTHUKH ISl U3YYSHHSI HAHOCUCTEM

[IK.2 32 3HATh (PU3MUECKYIO0 OCHOBY MPOIIECCOB, MPOTEKAIOIINX IPU pealn3alun
HAaHOTEXHOJIOTHH, BO3MOYXXHOCTHU U XapaKTEPUCTUKU MAaTEPUAJIOB,
HCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

[IK.2 33 3HATh PU3UKO-XMMHUYECKHE OCHOBBI MPOIIECCOB, MPOTEKAIONINX Ha IPAaHUIIAX
paznenax ¢a3 B pa3IMYHBIX HAHO-  MUKPOCHCTEMaxX

IK.2 yl YMETh TOTOBUTh METOJI0JIOTHUYECKOE 00OCHOBAHHME HAYYHOTO MCCIICIOBAHUS U
TEXHUYECKOH pa3paboTKH B 001aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON
TEXHUKHI

IK.2 y2 BJIAJIETh HABBIKAMH METOI0JIOTMYECKOr0 aHaJIN3a HAyYHOT'O UCCIIEI0BAHUS U
€ro pe3ynbTaToB

IK.2 y3 yMeTh pa3pabaThiBaTh METOJIUKH MPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN
MapaMeTpOB U XapaKTEPUCTUK U3/ENINI HAHOTEXHOJIOTUN U MUKPOCUCTEMHOMN
TEXHHUKH, AHAJIM3UPOBATh UX PE3YJbTaThl

[IK.2 y4 YMETh aHAIM3UPOBATh CBOMCTBA HAHOYACTUI] U HAHOMATEPHAJIOB, BO3MOKHbIE
CHOCOOBI MX MOJIYYEHUs

I1K.3 31 3HATh METO/Ibl CUHTE3a U MCCIIEA0BaHUs MOJIEIEH

IIK.3 33 3HaTh GU3HUECKUE U MATEMATHIECKHUE MOJIEITH TIPOIIECCOB U SBJICHUM,
OTHOCSIIMXCS K HCCIETYEMOMY OOBEKTY

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3UYECKUX SBJICHU, MPOUCXOIAIINX HA
HAaHOYPOBHE

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

[IK.3 37 3HaTh (PU3MUECKHUE MPUHILIUIIBI U MEXaHU3MBI, JIEKaIIle B OCHOBE TOCTPOCHHUS U
(YHKITMOHUPOBAHHS HAHO- U MUKPOCTPYKTYD

IIK.3 yl YMETb OCYIIECTBIATH (DOPMATU3ALIUIO U AITOPUTMHU3AIINIO (DYHKITMOHHPOBAHHUS
HCCIIETyEMON CUCTEMBI

IIK.3 y3 BJIAJIETh METO/IaMH pacyeTa NapaMeTpOB U OCHOBHBIX XapAaKTEPUCTUK MOJIETIEH,
HCIOJIb3YEMBIX B IPEeIMETHON 00acTu

IK.3 yS BIIQ/ICTh HABBIKAMU M METOJAMKAMU pa3paboTKu (PU3UKO-MAaTEMATHIECKIX

MOJICJICH MPOIIECCOB, SIBJICHUH M O0BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
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MHKpOCHCTCMHOﬁ TCXHUKU

IIK.3 y8 BJIJIETh MPAKTHYECKUMH HABBIKAMU PA0OTHI C IPOTPaMMHBIMH MTaKETaMH
MaTEMaTHYECKOI0 MOJIEIMPOBAHUS

IK.3 y10 YMETh aICKBAaTHO CTABUTH 3374l MCCIICIOBAHUS U ONTUMHU3ALNH CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MaTEMATUYECKOT0 MOAEIMPOBAHNUS

IIK.3 yll YMETh IPUMEHATH COBPEMEHHBIE METO/IbI pacyeTa U aHAJIN3a HAaHO- U
MHUKPOCHCTEM

I1IK.4 yl HMETH OIIBIT IIOJrOTOBKY HAYYHO-TEXHUYECKUX OTUETOB, JOKIJIAI0B U
MyOJIMKaIUi 10 TeME MCCIICIOBAaHUN

I1IK.4 y2 YMETb OLICHUBATh HAYYHYIO 3HAYUMOCTb U IIEPCIEKTHUBbI PUKIIATHOIO
HCIOJIb30BAHUS PE3yJIbTAaTOB HCCIEI0OBaHUN B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHON TEXHUKH

I1IK.4 y3 UMETH OTBIT PabOTHI ¢ NEPUOTUIECKON HAYIHOH JIUTEpaTypoil, TUCKYCCHA Ha
33JJaHHYIO TEMY M BBICTYIIJICHUM Ha HAyYHBIX CEMHHApax

I1K.4 y4 YMETb JIeJIaTh JOKJIAbl HA 3aJJaHHYIO HAYYHYIO TEMY

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

IIK.5 32 HMETh IPEJCTABICHUE O MaTEHTHBIX U JUTEPATYPHBIX HCTOYHHUKAX I10
pa3pabaTeiBacMOl TEME

I1K.5 yl MMETb OIBIT MATEHTHBIX UCCIIE0BAHUI 110 pa3pabaThiBaeMOil TeMaTHKe

[IK.19.B |yl BJIa/IETh METOJIaMU MaTEeMAaTUYECKOT0 MOJIEJIMPOBAHUSI IPUOOPOB U
TEXHOJOTMYECKUX IIPOLECCOB € LEJIBI0 ONTUMU3ALUU UX [1apaMETPOB

[IK.19.B |y3 BJIJIETh COBPEMEHHBIMH NporpaMMHbIME cpeactBamu (CAD) monenupoBanus,
ONTUMAJILHOT'O IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS NIPHOOPOB, CXEM U
YCTPOWCTB 3JEKTPOHUKH U HAHODJIEKTPOHHUKH PA3IMYHOTO (PYHKIIMOHATBHOTO
Ha3HAYCHUS

[IK.19.B |y4 yMeTh pa3zpalaThiBaTh (pU3NUECKUE U MATEMAaTHUECKUE MOIETH TPUOOPOB U

YCTPOMCTB 3JIEKTPOHUKH U HAHOAJIEKTPOHUKH, pa3padbaTbiBaTh
TEXHOJIOTMYECKUE MAPIIPYThl UX U3TOTOBIICHUS

@akyﬂbmamueﬁbze auCI/‘tun]lMHbl

IIpoekTHpPOBaHNE H TEXHOJOTHS JJIEKTPOHHOI KOMIIOHEHTHO 0a3bl

[1K.19.B

31

3HaTh METOJIBI pacyeTa, MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MOJACPHU3ALUN
3JIEKTPOHHON KOMITOHEHTHON 6a3bl C HCIOIb30BAHUEM CUCTEM
ABTOMATU3MPOBAHHOIO MPOEKTUPOBAHUS U KOMIIBIOTEPHBIX CPEJCTB

IIK.19.B

BJIAZACTb MCTOAAMHU MATCMATHUYCCKOI'O MOJACITUPOBAHUA HpI/I60pOB 151
TEXHOJOTHYCCKUX MPOUCCCOB C LNCIIBIO ONITUMHU3AINN UX TAPaAMCTPOB

IIK.19.B

BJIAZICTb MCTOAAMHU ITPOCKTUPOBAHUA BHCKTpOHHOﬁ KOMIIOHCHTHOM 0a3bl U
TEXHOJOTHYCCKUX IMPOLCCCOB SJICKTPOHUKN U HAHODJICKTPOHWKN

IIK.19.B

BJIaJIETh COBPEMEHHBIMH IporpaMMHbIME cpeactBamu (CAD) monenupoBanus,
ONTUMAJILHOTO MPOEKTUPOBAHMS U KOHCTPYHPOBaHUS TPUOOPOB, CXEM U
YCTPOMCTB 3JIEKTPOHUKH M HAHOIJIEKTPOHUKHU PA3TUYHOTO (DYHKIIMOHAIEHOTO
Ha3HAYCHUS

[IK.19.B

yMeTh pa3pabaThiBaTh PU3HUECKUE M MATEMATHIECKHUE MO TPUOOPOB U
YCTPOMCTB AIEKTPOHUKU U HAHOIJIEKTPOHUKH, pa3padbaThiBaTh
TEXHOJIOTHYECKUE MAPIIPYThl UX U3TOTOBJICHUS
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