MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30BAHMS POCCUICKOM
OEJEPAIINHA

®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIPKETHOE OBPA30BATEJIBHOE
YUPEXJEHUE BBICHIEI'O ObPA3OBAHNJI
«HOBOCUBUPCKUI I'OCYJAPCTBEHHBIN TEXHUYECKWUN YHUBEPCUTET»

(8)

RN

o o
[

% G
+

&,
Y,
3
N

%,

I".W. Pactopryes
2019r.

un
J7
£

HAYKY
ANPCTBEHKG
o (OCYAAPCT,

BT

o
cﬁgﬂ
<&
S
et el e N2
& S ;:“Q‘, 2 Ak SO ) 9'\\&
SN S Jﬁiélﬁ
LRS- AR %
< - |
b rh) / = ’

)
>

.\}0

OBIIASI XAPAKTEPUCTHKA
OBPA30OBATEJIbHOU ITPOI'PAMMBbI
BBICIIEI'O OBPA30BAHUSA

Hanpasnenue noarorosku: 28.04.01 HanoTeXHOIOrHH ¥ MUKPOCUCTEMHAS TEXHHKA
Hanpasnennocts (nmpoduis): Marepuaisl MUKPO- # HAHOCHCTEMHOM TEXHUKH

OcHoBHO# BHJ JaesTesibHOCTH: HayuHo-uccienoBarensckas

KBammbuxamus: Maructp

®opma 00yueHust: ouHas
"o Havana moAroToBKHU o o6paszoBarenbHOM nporpamme: 2018

OpHEeHTHPOBAHHOCTb: IPOrpaMMa aKaJIeMHYECKOH MarkuCTpaTyphbl

HoBocubupck 2019



Oo6pasoBarensHast mporpamMa 28.04.01 HaHOTEXHONMOTHM W MHKpPOCHCTEMHass TEXHHKA
o0cyxkaeHa Ha 3ace/laHHH

kadenpsr IlomynpoBOAHHKOBBIX NPHOOPOB H MHKPOIIEKTPOHHKH, IIPOTOKON 3aceJaHHs
kadenpsr No_3/1 ot 20.06.2019T.

3aBenyromuit Kadenpoii:
K.T.H., nonent J[.HU. Octeprak W
dJd
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1. O0mmenoIoKeHus

1.1 JIOKYMEHTBI, perjaMeHTHPYIOIIMEe COAepP:KAHNe M OPraHu3anul 00pa3oBaTeIbHOIO

npouecca

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

e 001el XapaKTepUCTUKU 00pa30BaTeIbHOM 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 MaTEpHUAJIOB.

Nudopmanus 06 o6pa3oBaTesbHOM MporpaMMme pasmenieHa Ha odurnuanbHoM caiite HI'TY B cetn
«Uutepuery http://www.nstu.ru/sveden/education.

KoMmriekT TOKYMEHTOB IO 00pa3oBaTeNbHOW NporpaMMe OOHOBISIETCS €KErOJHO C YYeTOM
Pa3BUTHS HAYKU, KYJIbTYPbl, SKOHOMUKH, TEXHUKH, TEXHOJIOTMH U COLMATILHOM Cephl.

1.1.1 B oOmieii xapakTepucTuke 00pa30BaTEIIbHON MPOrPaMMBIyKa3bIBAIOTCS
KO/l 1 HAMMEHOBAaHUE HAIIPABICHUS [TOJITOTOBKH;
HaIpaBJICHHOCTH (TPOo(dMIiTh) 00pa30BaTEIBHOMN MPOTPaMMBI;
KBaJIM(PUKAIHSL, IPUCBABAcMasi BBITYCKHUKAM;
BUJI IPO(ECCUOHATIbHON AESITEIbHOCTH, K KOTOPOMY T'OTOBSITCSI BHIITYCKHUKU;
e [UJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI 00pa30BaTEIbHON IPOrPaMMbl — KOMIIETEHIIMH, KOTOPBIMU
JIOJIKHBI 00J1a/1aTh BBIITYCKHUKHU:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTaHIAPTOM;
- YCTaHOBJIEHHBIE OpraHu3aluedl JONOJIHUTENbHO K KOMIETEHLHSM, YCTAaHOBJICHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM, C YYETOM HalpaBlIeHHOCTH (mpoduisi) oOpa3oBaTenbHON
MIPOrpamMMEl;
®  [UIAaHUpPYEMbIe Pe3yJbTaThl O0YUEHMS MO KaXI0M JUCHUIUIMHE (MOIYJII0) U MPAKTUKE - 3HAHUS,
YMEHUS, HABBIKU U (WJIN) OIBIT AEATEIbHOCTH, XapaKTePU3YIOIUe 3Tanbl ((OPMUPOBAHHUS KOMIETEHIIUH U
oOecrneunBaroIIye JOCTUKEHHE IIJIAHUPYEMbIX PE3yJIbTaTOB OCBOCHMS 00pa30BaTeIbHON IPOrPaMMBI.

B KayecTBe HPUIIOKEHHUS K OCHOBHOM XapaKTepUCTHKE o0pa3oBaTenbHON
POrpaMMbl IPUBOJUTCS: TAOJUIIAa COOTBETCTBHSI MEXKIY XapaKTEpUCTHUKAMU  AITAlOB  OCBOCHMS
KOMIIETEHIIMH (3HAHUSMHM, YMEHMSIMU U OIBITOM JIETEIbHOCTH BBIYCKHMKA) M 3JEMEHTaMH
o0pa3oBaTenbHOM MporpaMMbl (Y4eOHBIMH JUCIUIUIMHAMY (MOAYJISIMH) U IPAKTHUKAMHU ).

112 B yyeOHOM TIulaHE YyKa3bIBaeTCs IepeyeHb JUCHUIUIMH (MOnyJei), MNpakTHK,
aTTECTAllMOHHBIX MCIBITAHUM TOCY/JIapCTBEHHOW WTOTOBOW aTTeCTallMd OOy4yaroluXcs, APYTUX BHUIOB
yueOHOI NesTenbHOCTH (Aajee BMecTe - BUABI Y4eOHOH MAeATeNbHOCTH) C yKa3aHMEeM HMX o0beMa B
3aUeTHBIX €AMHMIIAX, TIOCIEI0BATEIbHOCTH U paciipeieiieHus 1o nepuojiam oOydenus. B yueOHoMm 1iane
BBIJIENII€TCSL 00BeM pabOThl 0OYUYaAIOLIMXCS BO B3aUMOEHCTBUY € MpenojaBareieM (Jlajee - KOHTaKTHas
pabota obyuaromuxcsi ¢ npenogaBaTeneM) (10 BUAAM Y4€OHBIX 3aHSATHUN) M CaMOCTOSITEILHOM pabOThI
o0yyaroImuxcst B akaJieMU4ecKux yacax. Jis Kaxaoi AMCHUIUIMHBL (MOIYJS) M MPAKTUKU yKa3bIBaeTCs
dbopma MpoOMEKYTOIHON aTTECTAIMH 00yUYaIOIIUXCSI.

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

1.1.4  Pabouas mporpamMma AMCHUUIUIMHBI (MOZYJIS1) BKIIOUAET B ceO:

e  HaWMEHOBaHHWE IUCUUIUIUHBI (MOAYIIS);

® [IepeueHb IUJIAHMPYEMBIX PE3yJbTaTOB OOYYEHHS MO AMCUUILIMHE (MOMAYINIO), COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbl;

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



e 00BEM AMCHUUIUIMHBI (MOMYJIS) B 3a4ETHBIX €MHULAX C YKA3aHUEM KOJIMYECTBA AKaJEMHUYECKUX
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 aKaJeMUUYECKIX YaCOB U BUIOB YUEOHBIX 3aHATHUH;

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

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

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

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

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

e 1mepeyeHb  WHGPOPMAIMOHHBIX  TEXHOJOTHH,  HWCHOJB3YyeMBIX  TNPH  OCYLIECTBICHUU
0o0pa30BaTeNpHOIO Ipolecca M0 JUCHUILUIMHE (MOXYJI0), BKJIKOYas IE€peYeHb I[POrpaMMHOIO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (TIPH 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;

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

e  yKa3aHME MecTa PAKTUKU B CTPYKType 00pa3oBaTeIbHON MPOrpaMMBbl;

e yKa3aHMe 0ObeMa MPAKTUKU B 3aUETHBIX €IMHUIIAX U €€ MPOJO0JDKUTEIBHOCTH B HEJENIAX JIU0O B
aKaJeMUYECKUX WM ACTPOHOMUYECKUX Yacax;

e  cojepXkaHHE NIPAKTUKH;

e ykazaHue ()OpM OTUETHOCTH I10 MPAKTHKE;

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

e [epedeHb yueOHOW JIuTepaTypsl U pecypcoB cetu "VHTepHeT", HEOOXOAUMBIX AJIsl TPOBEICHUS
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, HEOOXOIMMOM TSl TPOBEACHUS TIPAKTHKH.

1.1.6  ®oHJ OLUEHOYHBIX CPEJCTB JJIS MPOBEICHHS MPOMEKYTOYHON aTTeCTaluu O0yJaromIuXCst
[0 AMCUUIUIMHE (MOIYJII0) WM MPAKTHUKE, BXOAALINM B COCTaB COOTBETCTBYIOLIEH paboueil nmporpaMmsl
JUCIUIUIAHBI (MOJYJIsl) MUIM ITPOTPaMMBbI MPAKTUKH, BKJIIOYAET B ce0s:

e [epeuyeHb KOMIIETEHIMH C YKa3aHHEM OJTanoB HUX (OpPMUPOBaHMS B Mpollecce OCBOCHHUS
00pa30BaTeNbHON POrpaMMbl;

e ONUcaHHWe IOKa3zaTeliel M KPUTEPHEB OLEHMBAHUSA KOMIETEHIMH Ha pa3lM4yHbIX dTamax Hux
(dopMHpOBaHUs, ONMHUCAHHE ILIKAJI W TMPOLEAYp OLEHMBAHUS JUIs KaXJOro pe3ylpTara OOy4eHHs II0
JUCIUIIMHE (MOAYIIIO) UITU TPAKTHKE;

® THUIOBbIE KOHTPOJbHBIC 33/JaHUS WM WHBbIE MaTepHalbl, HEOOXOIMMBbIE IJIsi OLEHKH 3HAHHM,
YMEHUH, HaBBIKOB M (WJIM) ONbITAa JESITEIbHOCTH, XapaKTePU3YIOUMX d3Tanbl (OPMHUPOBAHUS
KOMIIETEHIIUI B MPOLIECCE OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbI;

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

1.1.7  ®oHJ OLEHOYHBIX CPECTB JAJIS TOCYJapCTBEHHOI UTOrOBOM aTTeCcTal[Mi BKIIOYAeT B ceOsl:
® [epevyeHb KOMIETEHLUH, KOTOPbIMU JIOJDKHBI OBJIAJIETh OOydalouecss B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON MPOTPaMMBl;

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



®  THUIOBBIC KOHTPOJIbHBIC 3aJaHHsI FJTH WHBIE MaTepUAIIbI, HEOOXOAUMBIC IS OIIEHKH PE3YJIbTaTOB
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 MUKPOCHCTEMHAs TEXHHKA,
Marucrepckass mnporpamma: Martepuanbl MHKPO- W HAHOCHCTEMHOW TEXHMKH (OCHOBHOM BHUJ
nestenbHOCTH HaydHo-mccienoBarenbckas) B COCTOMT B TOATOTOBKE BBITYCKHHMKOB, CIIOCOOHBIX
OCYIIECTBIISITh Hay4YHO-HCCIEAOBATENbCKYIO MPOPECCUOHANBHYIO JI€ATEIbHOCTh, CBA3aHHYIO C (DU3UKOM
HOJYIPOBOJHUKOB M JHAJICKTPUKOB, (PU3MKONH HHU3KOpPA3MEPHBIX CTPYKTYp, (HU3UKONW IMOBEPXHOCTH,
HAHOTEXHOJIOTUSIMU B JJIEKTPOHUKE, MaTepuajaMd MHUKPO- M HAHOCHUCTEMHON TEXHHUKH, MHKpPO- U
HaHORJIEKTPOHUKOM.

Llenu oGpa3oBaTenbHON MporpamMmbl 0a3UPYIOTCSI HA COBOKYITHOCTHU 3HAHUM, YMEHUMN, HABBIKOB U
METOJUK, KOTOPbIMU TOJKHBI 00s1agaTh BeimyckHUKU OII 28.04.01 nmocne oOyueHus u yepe3 HEKOTOPbII
poMexXyToK BpemeHH nocie ooydenus. Taxxe nenn OIT 28.04.01 cTtpostcst Ha TPUHITUIIE COOTBETCTBHS
npodeccnonanbHbIX TpeboBanuii OIl, mpodeccnoHaIbHBIX CTaHIAPTOB IMOJIYIPOBOJAHUKOBOM OTpaci,
KOTOpBIE YAOBIETBOPSIOT NMpodeccuoHANbHBIM TpeboBanusM 6a3oBbix padoroaareneit (MDIT CO PAH,
AO «H3IIIT ¢ OKb» u AO «HIIIT «BocToky).

1.3 Cpoxu ocBoeHusi 06pa3oBaTe/ibHON NPOrpaMMbl

O06beM mporpaMMbl MarucTparypsl cocrapisieT 120 3aueTHbIx eauHuUIl (Aanee - 3.€.)BHE 3aBUCUMOCTH
OT TIPUMEHSEMBIX O00pa30BaTEIbHBIX TEXHOJIOTHH, pealn3alliid IPOrpaMMbl MarucTpaTrypbl IO
VHIMBHIyaIbHOMY y4eOHOMY IIJIaHy, B TOM YHCJI€ YCKOPEHHOMY OOYUYESHHIO.

Cpok moxydeHusi oOpa3oBaHHsA IO 00pa30BATENBHOW NporpaMMe B OYHOW Qopme OoO0ydeHus,
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 sA3pIk peann3zanuu 00pa3oBaTeIbHON NPOTrPAMMBbI
OOpaszoBarenbHas  JEATENBHOCTh IO  NPOrpaMMe  MarucTparypbl — OCYIIECTBIISETCS  Ha
roCyIapCTBEHHOM s3bike Poccuiickoi denepanui.

1.5 HopmaTuBHas 0a3a
TpeGoBanus u YCIIOBUS peanuzauuu OCHOBHOM o0pa3oBaTenbHOM MIPOrpamMMBl
onpenenstorcsideneparbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEeIbHBIM CTAH/IAPTOM BBICIIETO 00pa30BaHUs
no HampasieHuto noArotoBku 28.04.01 HaHOTEXHOIOrMM U MUKPOCUCTEMHAsI TEXHUKA, YTBEPKIECHHBIM
npukazoM MunoOpHayku Poccum ot 09.09.15 Ne990 (3apeructpupoBan Muntoctom Poccun 05.10.15,
peructpannoHHbd Ne39159),a Takxke rocy1apcTBEeHHBIMUHOPMATUBHBIMH aKTaMH U JIOKATbHBIMU aKTaMU
00pa30BaTebHOI OpraHu3aluu.

1.6 OcobGennoctu 06pa3oBaTebLHOI MPOrpaMMbl

[Tpu paspabotke obOpazoBaTenbHOil mporpammbl 28.04.01 HaHOTEXHOJIOTHMM M MUKPOCHCTEMHAs
TeXHMKa  (Marucrtepckass mporpamma: Marepuansl MHUKpO- M HAHOCHCTEMHOW TEXHHKH)YUYTEHBI
TpeOOBaHUS  PErMOHAJBHOIO  pbIHKA TpyAa (B TOM YHCIE, PpErHOHAJIbHBIE OCOOCHHOCTHU
npohecCHOHANBHOM  JIeATENbHOCTH BBIMYCKHUKOB M TMOTpeOHOCTH paboTojaTenel), COCTOSHUE U
NEPCIIEKTUBBI PA3BUTHS MOIYITPOBOAHUKOBOWOTPACIIH.

Komnerenuuu, mnpuoOperaeMble  BBITYCKHHKaMH, CGOPMYIHPOBAHBI Takke C  Y4eTOM
npodeccuonanbHoro cragaapra: «40.006 MHxeHep-TexHONor B 00JacTH MPOU3BOCTBa 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
00pazoBaTebHON TPOTrPaAMMBI

TpynoBsie PyHKIIMY U KBATU(PUKAIIMOHHBIE TPeOOBAHUA,
chopMyIUpOBaHHBIE B TIPOGECCHOHATHEHOM
CTaHJAPTEH/WJIH 110 TTPEIIOKEHHIO paboToaarenei

—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
HAHOTEXHOJIOTHH W  MHKPOCHCTEMHOMN
TCXHUKH, aHATIU3UPOBATH UX PC3YJIbTAThI
(TIK-2)

—TOTOBHOCTH pa3palaThiBaTh (pusmueckue
U MAaTCMaTU4YCCKUC MOJICIIH, IMPOBOJUTDH

KOMITBIOTEPHOE MOJEJIMPOBAHUE
UCCIIEyeMbIX (PU3UYECKUX IPOLECCOB B
o0nactu HaHOTEXHOJIOTUHU u
mukpocucremuon TexHuku (I1K-3)

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

BBINOJIHEHHBIX HccienoBanuii (ITK-4)
—TOTOBHOCTh  OQOPMJISTH 3asBKH  Ha
3amUTy OOBEKTOB HMHTEIUICKTYalbHOU
coocteennoctH (ITK-5)

O000mennblie TPy10Bble QyHKIIUH!

1. Obecneuenme HyHKIIMOHUPOBAHHS HAHOIIEKTPOHHOTO
MIPOM3BOCTBA B COOTBETCTBUH C TEXHOJIOTHYECKOM
noxkyMmeHtauuei. [loanepxka u yinydiieHue
CYIIECTBYIOIINX TEXHOJIOTHYECKHUX MTPOIIECCOB U
HEOOXOJMMBIX PEKUMOB ITPOM3BO/ICTBA BBITYCKaeMOU
OpraHM3anuel IpoIyKIUH.

2. Pa3paboTka u BHEpEHNE COBPEMEHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB, OCBOCHUE HOBOT'O
000pyI0BaHusl, TEXHOJIOTUYECKON OCHACTKH,
HEOOXOIMMBIX PEKUMOB IPOU3BOICTBA HA BHITYCKAEMYIO
OpraHu3alyei mpoIyKIIHio.

3. Pa3paboTka nporpaMM BHEPEHUS HOBOM TEXHUKH U
TEXHOJIOTHH 110 CBOeMY HarpaBiieHHi0. Pazpaborka
TEXHOJOTHYECKUX MapUIPyTOB U3TOTOBICHUS
HaHOAJICKTPOHHBIX U3CIIUMN.

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

5. 3HaHMe MIMPOKOIo CIIEKTPa METOJI0B UCCIIE0BaHUS U
JMAarHOCTHUKY HAHOMATEPUAJIOB M (DYHKITMOHAIBHBIX
YCTPOMCTB Ha UX OCHOBE.

6. 'oToBHOCTB paboOTaTh Ha COBPEMEHHBIX
HCCIIEIOBATENbCKUX U3MEPUTEIbHBIX YCTAHOBKAX.

7. BJ'IaILCTI) HaBbIKaMU MaT€MAaTUYCCKOro MOJCIUPOBAHUA
(I)I/I?»I/ILIGCKI/IX IIpoOLECCOB B obOmactu HAaHOMATCPUAJIOB U
HaAHOTCXHOJIOTHH.

[Tpu peanuszanuu oOpazoBaTeIbHON MPOrpaMMBbl IPEAYCMOTPEHO CONPOBOXKICHHE 00yUYarOIIUXCs
aKaJEeMUYECKUM KOHCYJIbTAaHTOM, OKa3bIBAIOLIUM COJAEHCTBUE B (HOPMHPOBAHUHM HWHAMBHUAYAJIbHbIX
00pa30oBaTeNbHBIX TPACKTOPUH, BHIOOpE NUCLUILIMH, OOECIEeYMBAIOIUX MPOPECCHOHATBLHOE pa3BUTHE
CTYZCHTA.

1.7  BocTpeGOBaHHOCTH BHINYCKHUKOB

«xopubimy  mpennpustuem ans kadenpsr I[MIIuMD HITY sasnsercs Wuctutyr Qusuku
nonynpoBogHukoB uM. A.B. PxanoBa CO PAH, KOTOpbIii BBICTYHaeT OCHOBHBIM HOTpeOHTEIEM
BBIIIYCKHUKOB ~ oOydaromuxcsi 1o HampasieHuto 28.04.01  (222900.68). HWuctutyr  (usuku
nosynpoBogHUKOB UM. A.B. P:xanoBa CO PAH BXoauT B nepeueHb, BKIIOUYEHHBIX B CBOJHBIA PEECTp
opranusainuii o0opoHHO-ipomblnIeHHOro Komiuiekca (Ilpukaz3 MuHucTepcTBa NPOMBILUIEHHOCTH H
toprosiu Poccuiickoii @eneparun Ne.137 ot 5 despans 2013 1.).

TpynoyctpolicTBO BBIMYCKHUKOB ocyiuecTBisieTcss npeumyiectBeHHo B DI CO PAH nHa
JIOJDKHOCTH MHKEHEPHOTO COCTaBa, JIMOO B BUE MOCTYIUICHHS B acIUpPaHTypy. OCTaabHbIE BBITYCKHUKU
TpyAoycTpauBaroTcsa 1nbo B poacTBeHHbIX uHCTUTyTaXx CO PAH, nubo B mpeanpuatusx U KOMIIAHUSIX



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 O0jsacTs npogecCHOHATBHON [1eSITeIbHOCTUBBIITYCKHUKOB, OCBOMBIIHX IPOrpPaMMy
MarucTpaTypbl, BKJIIOYA€T COBOKYIHOCTb CPEACTB, CIIOCOOOB M METOJIOB YEJIOBEUECKOW AEATeNbHOCTH,
HalpaBICHHOW Ha TEOPETHMYECKOE M DSKCIEPUMEHTAIBHOE MCCICIOBAHUE, MAaTEMaTHYECKOEe MU
KOMITBIOTEPHOE MOJICJINPOBAaHUE, MPOEKTUPOBAHUE, KOHCTPYMPOBAHUE, TEXHOJOIMIO IPOM3BOJCTBA U
IKCIUTyaTallMl0 MaTepUaoB, KOMIIOHEHTOB HAHO- U MHUKPOCHUCTEMHOM TEXHUKU PAa3IMYHOTO
(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, MAIIIMHBI HA UX OCHOBE;

— TPOLIECCHl HAHOTEXHOJIOTHU U METO/Ibl HAHOAMArHOCTHKH,

—  (u3MKo-MaTeMaTHYECKUE U (U3UKO-XUMHYECKHUE MOJECIU MPOIECCOB CUHTE3a, TUArHOCTUKU 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,

— aJTrOPUTMBI PEIICHHS] HAYYHO-WUCCIEAOBATEILCKUX M IPOU3BOICTBEHHBIX 3a/1a4, OTHOCSIIMXCS K
npodeccuoHabHOM cdepe.

2.3  OCHOBHBIM BHIOM TPO(HECCHOHATHFHOM AESITETbHOCTH, K KOTOPOM TOTOBUTCS BBITYCKHHK
00pa30BaTeNbHOI MpOorpaMMbl aKaJJleMUUECKON MarucTparypsl,apisercs. Hayuno-uccnedosamensckasn.

2.4 OOyd4arOUIMICATOTOBUTCA K PEHICHUIO CIEAYIOIUX MNpogeccHOHATbHBIX 3ada4 B
COOTBETCTBUM C  HAIPaBJIEHHOCTbIO  (Tpoduiem)oOpa30BaTeIbHOM MpOrpaMMbl U OCHOBHBIM
BUJIOMIIPO(ECCUOHANBHOM 1€ATEIbHOCTH.

— OmpeJeneHHe HalpaBlIeHUM, Leleld U 3a/1ad Hay4HbIX HCCIEJOBAHUM, BBIOOP METOA0OB 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 MUKPOCUCTEMHON TEXHUKH, aHAJIN3 UX PE3YNIbTATOB;

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

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

— (¢ukcauus u 3a1UTa 00bEKTOB UHTEIIEKTYalbHOH 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
Oowexynomypuviekomnemenyuu (OK)
OK.1 CIMOCOOHOCTh MCI0JIb30BAaTh MHOCTPAHHBIN A3bIK B IPo(ecCHOHAIbHOI cdepe

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

yl | ymMeTh yuTaTh U peepupoBaTh JUTEPATYPY HA HHOCTPAHHOM SI3BIKE




y2 | yMeTh UCIIONIb30BaTh 3HAHUS SI3bIKA ISl TPOPECCHOHATBHOTO MEXIYHAPOHOTO OOIIECHUS U B
HAy4YHO-HMCCIIEI0BATENbCKON IEATEIIbHOCTU
OK.2 CIOCOOHOCTDH MCI0JIL30BATH HA IPAKTHKE YMEHHS M HABBIKH B OPraHU3aluu
HCCIe10BATE/ILCKUX U TPOEKTHBIX padoT, B yNpaBJIeHHH KOJLUIEKTHBOM
yl | ymeTb ncrosp30BaTh Ha IPAKTUKE YMEHUS U HaBBIKU B OpraHU3al[ul HCCIIEI0BaTENbCKUX U
IIPOEKTHBIX PaloT, B YIPABICHUU KOJUIEKTUBOM
OK.3 TOTOBHOCTb K AaKTHBHOMY OOIIIEHUIO C KOJUIETaMH B HAYYHOIi, IPONU3BOACTBEHHOM 1
COMAJILHO-00111eCTBeHHOI cdepax KesATeIbHOCTH
yl | ymers npuaMMaTh 3(pPEeKTUBHBIE yIIpaBIEHUYECKUE PEIICHUS B YCIOBHUIX HEONPEACTCHHOCTH,
HKCTPEMaJIbHBIX CUTYalUi, OCTPON KOHKYPEHTHOM 00pbObI, 1eUIMTa PECYPCOB,
HETUIATe)KECTIOCOOHOCTH MPETPUITHI
y2 | yMeTb 001IaThesl C KOJUIEraMu B HAYYHOM, IPOU3BOJCTBEHHOM 1 COLMAIbHO-00111€CTBEHHON
cdepax AesaTenTbHOCTH
OK.4 CIOCOOHOCTD AJANITHPOBATHCSA K M3MEHSIIOIIUMCH YCJI0BHSAM, NePeOlleHuBATh
HAKOILUICHHBbIH ONBIT, AHAJM3HPOBATH CBOM BO3MOKHOCTH
31 | 3HaTh OCHOBHBIE METOI0JIOIMYECKHE KOHIIENIIUN COBPEMEHHON HayKH
32 | 3HaTh COBPEMEHHYIO HaYYHYIO KApTHUHY 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/1bl HAYYHOI'O IO3HAHUS
38 | 3HaTh COBPEMEHHYIO HAYUHYIO KApTUHY MUpa
yl | yMeTb aanTupoBaThCs K U3MEHSIOLIMMCS YCIOBUSAM, IEPEOLICHUBATh HAKOIUIEHHBIN OIBIT,
aHAJIM3HPOBATh CBOU BO3MOKHOCTH
y2 | yMeTh HACHTU(UIIMPOBATh PUCKH, pa3pabaThIBaTh MPOrpaMMy YIPaBJICHUS] pUCKAMU
Obwenpogheccuonanonviekomnemenyuu (OIIK)
OIIK.1 | cmocoOHOCTH MOHUMATH OCHOBHBIE MP00JIeMbI B CBOel MPeAMETHOH 00/1aCTH, BIOMPATH
MeTO/bl M CPeICTBAa UX pPellieHUs
31 | UMeTh IpeAcTaBICHUE O OCIEHUX OTKPBITHAX B 00J1aCTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOMN TEXHUKHU
32 | yMETb OIICHUBATh MHBECTULIMOHHYIO MTPUBJIEKATEILHOCTD IPOEKTA C YUYETOM CTa/IUU €ro
peanu3alyy U TUIIa HHBECTOpa
33 | 3HaTh OCHOBHbIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIlecca B HAyKe U TEXHUKE, ITaIlbl
UCTOPUYECKOrO Pa3BUTUSI HAHOTEXHOJIOTHUH, MECTO U 3HAYEHUE HAHOTEXHOJIOTUHU B
COBPEMEHHOM MHUpE
34 | 3HaTh METOJI0JIOTHYECKNE OCHOBBI M IPUHLIUIIBI COBPEMEHHON HAYKU
35 | 3HaTh OCHOBHBIE HCTOPUYECKHUE TAIlbl U MPEANOCHUIKM BOZHUKHOBEHUS! HAHOTEXHOJIOTHH U
MHUKPOCUCTEMHON TEXHUKHU
36 | 3HATh NEPeI0OBOM OTEUECTBEHHBIN U 3apyOEKHBII OIBIT U JOCTHKEHUS B 00J1aCTH
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU
yl | 3HaTh METOAOJIOTHIO pa3pabOTKU MPOEKTOB U POrpaMM, B TOM YHKCJIE TOCTPOCHHUS,
peopraHu3alyy, peCTpyKTYpU3allui U PEUHKUHUPUHTA OM3HEC-TTPOIIECCOB
y2 | yMeTh POBOJUTH aHAIN3 () (PEKTUBHOCTHU pean3alui MPOeKTa
y3 | ymeTh pa3pabarbiBaTh CUCTEMY YIIPABIECHUS TPOEKTOM, (OPMUPOBATEH OIOIKET MPOEKTA,
OCYIIIECTBIISATh OPTaHU3ALMIOHHOE IPOEKTUPOBAHHE
OIIK.2 | cmocoOOHOCTH HCIOJIL30BATH Pe3YJIbTAThl OCBOCHHUS JUCHUILIMH MPOrPAMMbI
MarucTpaTyphbl
yl | yMeTh HcTI0Nb30BaTh pe3yabTaThl OCBOCHUS JUCIUILIMH IPOrPaMMbl MAaruCTpaTyphbl
OIIK.3 | cmocoOHOCTH ICMOHCTPHPOBATH HABBIKHM PadOThHI B KOJJICKTHBE, I0P0KIaTh HOBbIE
ujaen (KpeaTuBHOCTb)
31 | ymMeTh OpraHu30BbIBaTh MPOEKTHYIO paboTy, pa3padaTbiBaTh U KOHTPOJIUPOBATH PECYPCO-

BPCMCHHBIC IIPOCKTHBIC IMTOKA3aTCIIN




3HATb MNOHATUC U BUJbI PHUCKOB

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 OCYIIECTBISATh HHHOBAIIMOHHOE IPOCKTHPOBAHNUE, OIICHUBATH 3(h(heKTHBHOCTH
WHHOBAIMI
OIIK.4 | ciocOOHOCTH CAMOCTOATEILHO IPHUOOPETATH M UCIOJIB30BATH B MPAKTUYECKOM
AeSiTeIbHOCTH HOBbIC 3HAHHWSI U YMEHHs B CBOCi NpeIMeTHOM 00J1aCTH
yl | yMeTh caMOCTOATEIBHO MPHUOOPETATH U HCIIOIb30BATh B MPAKTUYECKOM JIEATEIILHOCTH HOBbIE
3HAHUS U YMEHUS B CBOEH MPEMETHON 001acTu
OIIK.5 | roroBHOCTH 0()OPMIISITH, IPEACTABJATD, TOKJIAABIBATH U APTYMEHTHUPOBAHHO 3AIUIIATH
pe3yJabTaThl BHINOJIHEHHOH PadoThl
yl | ymeTh 0hOpMIIsATE, MPEACTABIATh, JOKIAABIBATH U APIYMEHTUPOBAHHO 3aIIUIIATH PE3Y/IbTAThI
BBINTOJIHEHHON pabOTHI
y2 | BIajieTh HaBbIKAMU MTyOJUYHBIX JIEJIOBBIX U HAYYHBIX KOMMYHHUKAIIUH

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

IIK.1

FOTOBHOCTH ()OPMYJIMPOBATH LEJIH U 32/1a4M HAYYHBIX HCC/IeI0BaHMil 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, TCHACHIHNH U IICPCIICKTHBLI PA3BUTHA
HaAHOTCXHOJIOT'MH U MI/IKpOCI/ICTeMHOI\/JI TCXHUKHU, a TAKKC CMCKHBIX obOnacreit HAayKu 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 MOIXO0/AbI K PEIIEHHIO 33/1a4 B 001aCTH HAHOTEXHOJIOTUHU 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 HAHOTEXHOJIOTUH H MHKpOCHCTeMHOfI TEXHHUKU

y3

BJIaACTH COBpeMCHHOﬁ HaquOfI TepMI/IHOHOFHeﬁ 1 OCHOBHBIMHU TCOPCTUUCCKUMU U
OKCHCPUMCHTAJIBHBIMHU IMOAXO0JaMH B IICPCAOBBIX HAIIPABJICHUAX HAHOTCXHOJIOTUU 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 XapaKTePUCTHK H31eJIHd HAHOTEXHOJIOTHHA 1 MHKpOCI/ICTeMHOﬁ TE€XHUKH,
AHAJIM3UPOBATH UX PE3YJIbTATDBI

31

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

32

3HaTh (U3UUECKYIO OCHOBY MPOIIECCOB, TPOTEKAIOUIUX MPU PEATH3AIIMHd HAHOTEXHOJIOTHH,
BO3MOKHOCTH M XapAaKTEPUCTUKHN MAaTEPUATIOB, CIIOJIb3YEMbIX B HAHOTEXHOJIOTUSIX

33

3HaTh QU3HKO-XMMHUUYECKHE OCHOBHI MIPOIIECCOB, MPOTEKAIOIIUX HAa TpaHUIaX pasaenax ¢as B
Pa3IMYHBIX HAHO- U MHUKPOCHUCTEMAaxX

YMETHb 'OTOBUTH METOAOJIOTHICCKOC 000CHOBaHHE HAayY4YHOI'O UCCJICAOBaHUA U TEXHUYICCKOM
pa3pa60T1<H B 00J1aCTH HAHOTEXHOJIOTHH U MHKpOCHCTeMHOﬁ TCXHHUKHU

BJIAZICTh HABBIKAMU MCTOJOJIOTMYCCKOI0 aHAJIMN3a HAYYHOTI'O UCCIICAOBAHNA U €T0 PC3YJIbTATOB

yMeTh pa3pabaThiBaTh METOJIMKU MPOBEICHHS NCCIIEAOBAHUM U U3MEPEHHH TapaMeTpoB U
XapaKTePUCTHUK U3/ HAHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHUKH, AaHAJTM3UPOBATh UX
pE3YJIbTATHI

YMETh aHAJIU3UPOBATH CBOMCTBaA HAaHOYAaCTHIl 1 HAHOMATCPpHAJIOB, BO3SMOXXHBIC CIIOCOOBI BX
TTOJIYYCHU

IIK.3

rOTOBHOCTD pa3pa6aTMBaTb (l)l/l3l/[‘leCKl/Ie H MaTEMAaTHY€CKHUE MO/1€/IU, IPOBOJAUTH
KOMIIBIOTCPHOC MOACJIUPOBAHHEC UCCTECTYCMbIX (l)l/l3l/l‘leCKI/IX npoueccoB B obJjacTu




HAHOTECXHOJIOI'MN U MI/IKpOCI/ICTeMHOﬁ TEXHUKH

3] | 3HaTL METOALI CHHTE3A U UCCIIEIOBAHUS MOJCIIEN
33 | 3HaTh (pU3HYECKHE U MATEMaTUYECKHE MOJICIIN MPOLIECCOB U SIBICHUH, OTHOCSIIUXCS K
HCCIIEAYEMOMY OOBEKTY
35 | 3HaTh OCHOBHBIC MEXaHU3MbI (PH3NUECKUX SBJICHUH, POUCXOASIINX HA HAHOYPOBHE
36 | 3HaTh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIN MTPOLIECCOB, SABICHUN U OOBEKTOB B 00JaCTH
HAaHOTEXHOJIOTUHA U MUKPOCUCTEMHON TEXHUKHU
37 | 3HaTh (pU3HUECKUE MIPUHILIUIIBI U MEXaHU3MBI, JIKAIINE B OCHOBE TOCTPOCHUS U
(YHKITMOHUPOBAHWS HAHO- U MUKPOCTPYKTYP
328 | 3HaTh Ppu3znYecKkue 0COOEHHOCTH MOJIYIPOBOIHUKOBBIX HHTETPAIbHBIX PE3UCTOPOB ,
cyOMHKpOHHBIX 1 HaHOMUKPOHHBIX KMOIIT Ha o6pemuom kpemunu 1 KHU-cTpykTypax ,
BBICOKOYACTOTHBIX TPAH3UCTOPOB HA FeTEPOCTPYKTYpPaAx
329 | 3HATh TEXHOJOTUYECKUE OCOOCHHOCTH M3TOTOBJICHUS HHTETPAJIbHBIX MOIYITPOBOAHUKOBBIX
PE3UCTOPOB, CyOMUKPOHHBIX U HAHOMHKPOHHBIX 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,
WCIOJIb3YEMBIX B MPEeIMETHON 00acTH
y5 | BIageTh HaBBIKAMH U METOJIMKaMU pa3paboTKu (PU3UKO-MAaTEMaTHYECKIX MOZEIEH
MIPOLIECCOB, SABJICHUHN 1 OOBEKTOB B 00JIACTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKH
y8 | BIIaZIeTh MPAKTUICCKUMU HaBBIKAMH PAOOTHI C IPOTPAMMHBIMHU TTAKETAMH MaTEMaTHIECKOTO
MOJEJIIMPOBAHUS
y10 | yMeTh aieKBaTHO CTaBUTh 33JJa4M UCCIIEIOBAHUS U ONTUMH3ALUH CJIOKHBIX O0BEKTOB HA
OCHOBE METOJJ0OB MaTEMAaTUYECKOI'0 MOJECIUPOBAHUS
yl1 | ymeTp npuMeHsATh COBPEMEHHBIE METO/IbI pacyeTa U aHaJIN3a HAHO- U MUKPOCHCTEM
y22 | yMeTb IPUMEHATh MaTEMAaTHIECKOE MOICTTMPOBAHUE /IJIsl aHAIM3a YIIEMEHTHOM 0a3bl
cyomukponnbix 1 HaHOMUKPOHHBIX CBUC u YBUC
y23 | yMeTb BBIYUCIISITH OCHOBHBIE TTApaMETPhl COBPEMEHHBIX MOIYITPOBOIHUKOBBIX HHTEIPATBHBIX
PE3UCTOPOB U TPAH3UCTOPOB
MK.4 FOTOBHOCTH BBINOJHATH HAYYHO-TEXHHUYECKHE 0TYEThI, J0KIA/Ibl, MY0JTUKALMY 110
pe3yJabTaTaM BbINOJHEHHBIX HCCIe10BAHUM
yl | UMeTh OIBIT MOATOTOBKA HAYYHO-TEXHUYECKUX OTUETOB, IOKIIAOB U MyOTUKAIIH 110 TEME
HUCCIeJ0BaHUU
y2 | yMETh OLIEHUBATh HAyYHYIO 3HAUUMOCTb U MEPCIIEKTUBBI IPUKIIATHOTO UCIIOJIb30BAHUS
PE3yNbTATOB HCCIEAOBAaHUN B 00J1aCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKU
y3 | UMEeTh ONBIT pabOTHI C MEPUOANUECKON HAYUHOM JINTEPATypOH, TUCKYCCHI Ha 3aJJaHHYIO TEMY
Y BBICTYIUICHUI Ha HAYYHBIX CEMUHApax
y4 | yMeTb enaTh AOKJIAJIbl Ha 3aJaHHYI0 HAYYHYIO TEMY
IK.5 rOTOBHOCTH 0OPMJISITH 3asiBKH HA 3AIIUTY 00bEeKTOB HHTEJJIEKTYAIbHOM
COOCTBEHHOCTH
31 | 3HaTh 00 OCHOBHBIX TPEOOBAHUSIX, IPEABIBISIEMBIX K 3asBKaM Ha 3alIUTy OOBEKTOB
WHTEJJIEKTYaTbHOM COOCTBEHHOCTH
32 | UMETh NPEJCTABIEHNE O MATEHTHBIX U JIUTEPATYPHBIX HCTOUHUKAX MO pa3pabaTbiBaeMoOl TeMe
yl | IMeTh ONBIT MaTEeHTHBIX MCCIEA0BAHUHN N0 pa3pabaThIBA€MOI TeMaTHKE
IIpogheccuonanvnvie komnemenyuu (I1K), ycmarnosanennvie 0opazosamenvHoll opeanuzayuet
OONOIHUMENbHO K KOMHEMEHYUAM OCHOBHO20 8U0A 0esimenlbHOCU
IIK.19.B | ciocoOGHOCTH pa3padaTbiBATh TEXHHUYECKHE 3aJaHUS HA IPOCKTHPOBAHUE

TEXHOJOTHY€CKHUX MPOLECCOB MPOU3BOACTBA MATECPHUAJIOB U u3aeJIui 3ﬂeKTp0HHOﬁ
TEXHUKH

3]

3HaTh METOJIbI pacyeTa, IPOEKTUPOBAHNS, KOHCTPYUPOBAHUS U MOJAEPHU3ALNN HIEKTPOHHON
KOMITIOHEHTHOM 0a3bl ¢ UCIOIB30BaHUEM CHCTEM aBTOMATU3UPOBAHHOTO MIPOSKTHUPOBAHUS U
KOMITBIOTEPHBIX CPEICTB




yl

BJIAZACTb MCTOAAMHU MATCMATUYCCKOI'0O MOJACIUPOBAHUA HpI/IGOpOB N TCXHOJOI'MYCCKUX
IIPONHECCOB C ICJIIBIO ONITUMU3AIMK UX IMApaMETPOB

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

y3 | B1ageTb 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 HAHOAIEKTPOHUKH, pa3padaTbIBaTh TEXHOJOTHUYECKUE MAPIIPYTHI HX
U3TOTOBJICHUS

Oranbl GOPMUPOBAHUSA KOMIIETEHIIUN BBITYCKHUKA IPUBEACHBI B Ta0IHIE 2.5.2.




Jranbl (POPMUPOBAHUS KOMIIETEHIIUI BHINTYCKHUKA

Tab6muma 2.5.2

IIpaKTHKa: HAy4YHO-

Hay4YHO-HCCJIEA0BATECIIbCKast

Ko
A Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIIETCHIIUN
MHocTpaHHbIH S3bIK;
Yuebaas npaxtaka; MHocTpaHHBIH A3bIK; IIpousBoxacTBeHHAs
NIPAKTHKA I10 TOJIyYEHUIO IpousBojcTBeHHAs TponssoncThenHa (TIpeAMIUIOMHAs ) TIPAKTHKA:
OK.1 MpPaKTHKA: HAYYHO- )

OK.3

IIPpaKTHKa I10 ITOJIyUYE€HHUIO

TIEPBUYHBIX

IIpousBoncTBeHHas
IIpaKTHKa: HAy4YHO-
HCCIICI0BaTEIbCKasA pa60Ta

NPAKTUKA: HAy4YHO-
HcclenoBareNbeKas padora;

TEPBAUTHBIX HccrenoBaTelnbekas pabora
HcceioBartelbekas paboTa pabota
1pohecCHOHATBHBIX
YMEHHH 1 HaBBIKOB
OK.2 VnpaBneHHEHHHOBALHAMI
VueGHas mpaKkTHKa:
TTpousBoaCcTBEHHAS TIpou3BoACTBEHHAS

(TIpeIMIIIOMHAs ) TIPAKTHKA:
Hay4HO-HUCCJIEI0BATEIIbCKasA

OK.4

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

Dunocodust

IIpousBoncTBeHHas
IIpaKTHKa: HAy4YHO-
HCCIICI0BaTCIbCKasA pa60Ta

HAHOTECXHOJIOTUH,
IpoussoncTeenHas

(NIpeIMIIOMHAs ) TIPAKTHKA:
Hay4HO-HUCCJIEI0BaTEIbCKas

OIIK.1

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

TMpaKTHKa: IPaKTHKa 110

nccieIoBaTeNbCKas paboTa;
CeMuHapBI 110

TIpaKTHKA: HAYIHO-
HCClIeI0BATEIbCKAsT pa60Ta;

(IpenMIIIOMHAs ) TIPAKTHKA:
HayYHO-HCCIIE/I0BATENbCKAs

OIIK.2

HOJYYEHHUIO TIEPBUYHBIX pabora
CHeLHATbHOCTH CemuHapbI 110

npoheCCHOHANBHBIX ClIELHATbHOCTH;

YMEHHI 1 HABBIKOB anaBneHue HWHHOBAILIUSIMHA
AKTyaJbHbIC IPOOIEMBI

COBpPEMEHHOU
. TIpon3BoacTBEHHast
HaHOTEXHOTIOTHH; ¥ ueGHast Tpou3BoACTBEHHAs TIpou3BoACTBEHHAs P

TIpAaKTHKA: IIPAKTHKA T10

TIpaKTHKa: HAYy9YHO-
ucciie1oBaTe/ibCKas pa6o’ra

IpaKTHKa: HAYy9YHO-
Hccie10BaTe/IbCKas pa60Ta

(peIMIIIOMHas ) TIPAKTHKA:
Hay4HO-HCCIIe/10BaTebCKast

OIIK.3

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

TIpaKTHKA 110 MOJIyYCHHUIO

HpOI/BBOZ[CTBeHHa)I

MpaKTHKa: HAYy9YHO-

(TIpeMIIOMHAs ) TIPAKTHKA:

OIIK .4

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

AKTyanbpHbIe IPOOIEMbI

TIPAKTUKA: HAY4YHO-

TIPAKTUKA: HAY4YHO-

(NIpeUTMIIOMHAs ) TIPAKTHKA:




IK.3

VyeOHas NpaKTHKA:

TIIpaKTHKa 10 MOJIYy4YCHHUIO

TNEPBUYHBIX
npodecCHOHATBHBIX
yMCHHﬁ W HaBbIKOB;

Duocodus

KomrnbroTepHble
TEXHOJIOTHH B HayYHBIX

HUCCIICIOBAHUSAX, MCTOHBI

TIpaKTHKa: HAy9YHO-

ucciie1oBaTeibCKas pa60'ra;

CUCHHMLHLIC TJIaBbI
HaHODJICKTPOHUKH

KoMnbroTepHbIe TeXHOIOTHH
B Hay4HBIX HCCIIE/IOBAHUSIX;
Martepuanosenenue
HaHOCHCTeM; Marepuanbl 1

dusnuka HU3KOPa3MEPHBIX

cuctem; Ousnka
MOBEPXHOCTH;

DoTOIEKTPOHHKA

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

Hay4HO-UCCJIEI0BATEIIbCKasA

Ipou3sBoacCTBEHHAs!
(TIpeMIIIOMHAs ) TIPAKTHKA:

COBpEMEHHOiT nccieoBaTebCKas paboTa | HccienoBaTenbeKas paboTa | HayqYHO-HCCIC10BATENbCKAs
pabora
HAHOTEXHOJOrnH; YueOHas
HPAKTUKA: IPAKTUKA 110
TOJTYYEHHUIO TIEPBUYHBIX
poheCCUOHATBHBIX
YMEHHH 1 HaBBIKOB
AKTyalbHbI€ IIPOOIEMbI
COBPEMEHHOH
. IIpousBonacreeHHas
HAHOTEXHOIOTHH; Y ueOHas IIpousBoacTBeHHAS IIpousBoacTBeHHAS P
OIIK.5 HPAKTHKA: HAYYHO: [PAKTHKA: HAYYHO: (MpeuuIIIoMHas) NpaKTHKa:
. MPaKTUKA: IPAKTHKA 110 p * Hay' p - Hay' Hay4HO-HCCIeA0BATEbCKAs
nccieoBaTebcKas paboTa | HccienoBaTenbekas padota
HOJTy4CHHUIO HEPBUYHBIX pabora
npohecCHOHATBHBIX
YMEHHH 1 HaBBIKOB
AKTyanbHbIe IPOOIEMBI
COBPEMEHHO#
HaHOTEXHOJIOTHH; KomnbroTepuble TexHOon0THH | KOMIIBIOTEPHBIE TEXHOIOTUU
KomrmbloTepHbIe B Hay4HBIX HCCIICOBAHUSAX; | B HAYYHBIX HCCIICIOBAHUSIX;
P Y ? 4 ? TIpousBoacTBeHHAs
IIpousBoncTBeHHas IIpousBoncTBeHHAS
TEXHOJIOTHH B HAyYHBIX (IpeIMIUIOMHAs ) TTPaKTHKA:
IIK.1 MPaKTHKA: HAYYHO- MpPaKTHKA: HAYYHO- Ay HO-HCCIC TOBATOIbCKAS]
HCCIE/I0BAHNAX; Y4eOHa | yecnenopatenbekas paborta; | uccienoBaTenbckas pabora; Y aGota
NpPaKTHKa: MPAKTUKA MO CemuHapsI 110 CeMuHaphI 110 p
CNIeLHATBHOCTH CNeLHATBHOCTH
HOJTy4CHHUIO EPBUYHBIX
npohecCHOHATBHBIX
YMEHHI 1 HAaBBIKOB
MeTozbl IMarHOCTUKH U
aHaIM3a MHKPO- U
HaHocucTeM; MeTo bl
HCCIIeI0BAHMS
MeTozb! JMarHOCTHKH 1
MHKPO3JIEKTPOHHBIX U aHajaM3a MUKPO- U I/ICTopmf ¥ METOJI0JIOT U
HAHOYJIEKTPOHHBIX HaHOCHCTeM; MeToIb! HAyK{ M TEXHHKH B 00JaCcTH
M HCCIeIOBAHHS HAHOTEXHOJIOTHH
MarepHanoB; MUKpO- 1
P ’ P MHKPO3JIEKTPOHHBIX U IpoussoacTeenHas Ipoussoacreennas
nK.2 HAHOCHCTEMbI B TEXHUKE U HAHOAJIEKTPOHHBIX MPaKTHKA: HAy4IHO- (IpeIMIUIOMHAs ) TTPaKTHKA:
TexHonorHK; CrielHabHbie MaTepHAaoB; HcciIe0BaTenbCKas paboTa;
[IpousBoxacTBeHHAs
IJIaBBI HAHOAIIEKTPOHHKH;

pabota

JAUArHOCTUKU M aHAJIA3a

JneMeHTHas 6aza

HAHO3JICKTPOHUKH, MeTtonsl

HCCIIea0BaTCIbCKasA pa60Ta;

Dusznxa

Hay4HO-UCCJIEI0BATEIIbCKas

pabota
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MHKpO- H HAaHOCHCTEM; JINaTHOCTUKH U aHAJIU3a HU3KOPa3MEPHBIXCUCTEM;
M MHUKPO- U HAHOCUCTEM; Du3nKa HOBEPXHOCTH;
€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
dusnkn
HOJTYTIPOBOJHHKOBBIX
npubopos; YuebHas
MPAKTHKA: IPAKTHKA IO
HOJTy4CHUIO EPBUYHBIX
npohecCHOHATBHBIX

yMeHI/[ﬁ 1 HaBBIKOB
AKTyanbHble IPOOIEMBI
COBPEMEHHO#

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

MPAKTUKA: HAy4HO-
MPAKTHKA: IPAKTHKA O

HCCIICI0BaTEIbCKasA pa60Ta HCCIICI0BaTEIIbCKas pa60Ta;

IpousBojcTBeHHAs
(IpeIMIUIOMHAs ) TTPaKTHKA:

5
CemuHapsl 0
TOJTy4ECHHUIO NEPBUYHBIX

Hay4HO-HCCIIeI0BaTebCKast
CemuHapsl 1o
pabota
CIIENNAEHOCTH CNIENNAEHOCTH
npoecCHOHATBHBIX
YMEHHUi1 ¥ HaBBIKOB
AKTyanbHble IPOOIEeMbI
COBPEMEHHOM
. ITpou3BoCTBEHHAs
HAHOTEXHOJIOTHH; YueGHast IpousBoacTeenHas IpoussoacTeenHas p A
IIK.5 MPaKTHKA: HAYYHO! MPaKTHKA: HAYYHO! (MpepumIoMnas) paKTiKa:
NPAKTHKA: IPAKTHKA MO : - : -
* P P Y Y HayYHO-HCCIIE/I0BATENbCKAs
uccieoBarenbekas paboTa | ucciegoBatensckas pabora
MOJTYYEHHUIO TIEPBUYHBIX pabora
npoheCCHOHANBHBIX
YMEHHI 1 HAaBBIKOB
OK.5.B Duocodus
OIIK.6.B VYipaBiieHHEHHHOBALUAMU
IpoexTnpoBanue n
IIK.19.B TEXHOJIOTHs SJIEKTPOHHOH
KOMIIOHEHTHOM 0a3bl
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3. Conep:xanue 00pa3oBaTeIbHOH MPOrpaMMBbl
3.1 CTpykTypa 06pa3oBaTe/ibHOIl NPOrPaMMbI
CtpykTypa 00pa3oBaTelIbHOM MPOTrpaMMBbI NpuBeneHa B Tabnuie 3.1.1, BKItoyaeT o0s3aTeIbHYIO

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

Tab6muma 3.1.1

CrpykTypa 00pa3oBaTeiIbHON MPOrpaMMbl OOBem mporpammel, 3.€.

baok 1 | IucuumianHbl (MOIYJIH) 60

bazoBas yacTp 29

BapuaruBHas yactb 31
baok 2  |IIpakTukn 51

bazoBas yacTh 0

BapuaTtuBHas yacts ol
baok 3 |TocynapcTBeHHast HTOroBasi aTTeCTAIUS 9

bazoBas gacth 9
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 120

3.2 XapakTepucTHKA COEP:KAHUS TUCIHIIIHH

ConepxaHMETUCIMIUIMH ~ (MOAyJieH), TPAKTUK, MPEIyCMOTPEHHBIX  y4eOHBIM  IUIAHOM,
ompezaensercs  TpeOOBaHUSAMH K  pe3yJbTaTaM  OCBOEHHUSI ~ 00pa30BaTEIIbHOM  IPOrpaMMBI
(xomneteHuusAMH). COOTBETCTBHE MEXAY XapaKTEepUCTHKAMU JSTalloB OCBOEHHUS KOMIIETEHIIMH
(3HAHUSIMH, YMEHHSMHU M OIBITOM JICATEIBHOCTH BBIMYCKHUKA) M AJIEMCHTAMH O00pa30BaTeIbHOM
nporpamMmsl (y4eOHBIMU AUCHUIUIMHAMM (MOJYJISIMH) M ITpakTUKaMu)puBeaeHo B [IpunoxxeHuu.

3.3 IIpumensiembie 00pa3oBaTe/JbHbIC TEXHOJIOTHH

Hnst popMupoBaHusi MpeTyCMOTPEHHBIX OCHOBHOM 00pa30BaTeIbHON MPOrpaMMON KOMIIETEHIIUH,
peanu3yroTcs JIeKIIMOHHbIE, TPaKTUYEeCKHUEe 3aHATHs iaabopaTopHble paboThI.

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

Y4eOHBIM IJIaHOM NPESYyCMOTpPEHA CaMOCTOATENbHasi paboTa CTYIEHTOB, KOTopas olOecreueHa
HEOOXOJMMBIMU METOAWYECKMMH Marepuaiamu, pasMmenieHHbiMU B OBC u  uHpOpManuoHHO-
o0Opa3oBaTenbHOM cpejie By3a.

3.4 Opranuszanusi NPaKTUK
Jns  [OCTHKEHHs IUIaHHUPYEMBIX PE3YJbTaTOB OCBOEHHS 00pa30BaTeNbHOW MPOrpaMMBI
peyCMaTPUBAIOTCS CIICIYIOIINE MTPAKTUKH:
- YyeOHas mpakTHKa: MPAKTHKA M0 MOITY4SHHIO TPO(EeCCHOHANBHBIX YMEHHI U HaBBIKOB,
- IIpom3BojcTBeHHas MPaKTHKA: HAYYHO-MCCIIEI0BATENbCKas padoTa,
- IlpousBojacTBeHHasi MPaKTHKA: MPAKTHKA MO TONYYSHHIO MPO(ECCHOHANBHBIX YMEHHU H
OmbITa MPOPECCUOHATBLHOM eI TEIbHOCTH,

- IlpousBoxacTBeHHas (IpeIAMIUIOMHAs) TPAKTUKA: HAYYHO-UCCIIEIOBAaTENbCKas padoTa,



Y4eOHasi MpakTHKA: MPAKTHUKA MO MOJYYEHUIO MPO(ecCHOHAIBLHBIX YMEHUII W HABBIKOB
npoBoauTcs B denepasbHOM roCyJapcTBEHHOM OIOJDKETHOM YyupexaeHuu Hayku MHctutyre duszuku
noJTynmpoBoiHUKOB uM. A.B. PxanoBa Cubupckoro otaenenusi Poccutickoit akagemun Hayk (M®IT CO
PAH).

Briezmnas npaktuka npoBogutcs B AkimonepHoM Oo6mectBe «MH(MDOpMAaMOHHBIE CITyTHUKOBEIC
cucteMbl uMeHH akagemMuka M.®. PemerneBay (AO NCC), r. XKeneznoropck, KpacHospckuii kpaii.

CriocoObI IpoBeIeHU s IPAKTUK — CTAIMOHAPHAS; BBIC3/THAS.

IIpousBoacTBeHHAsT MNPAKTHKA: HAy4YHO-HCCJel0oBaTelbCKasi padoTa TMPOBOIUTCA B
@denepalibHOM  TOCYJApCTBEHHOM  OIOJDKETHOM — yupekJaeHuu  Hayku  WMHctutyre  GU3HKU
noJTynmpoBoiHUKOB M. A.B. PxanoBa Cubupckoro otaenenusi Poccutickoit akagemun Hayk (M®IT CO
PAH).

Briezmnas npaktuka npoBogutcs B AkimonepHoM OomectBe «MH(MOpMaMOHHBIE CITyTHUKOBEIC
cucteMbl uMeHH akagemuka M.®D. PemerneBa» (AO MCC), r. XKenesznoropck, KpacHospckuii kpaii.

CriocoObI MpOBEICHUS IPAKTHK — CTAIMOHAPHAS; BBIC3/THAS.

IIpou3BoacTBeHHAs] MPAKTHKA: MPAKTHKA 10 MOJY4YeHUIO NPOodecCHOHAIBHBIX YMEHUH H
onbiTa MNpo(deccHOHAIBHON JesiTeJbHOCTH TpoBoauTca B DenepasbHOM TOCYAapCTBEHHOM
OIOJDKETHOM yupexaeHuW Hayku MHcTHTyTe GU3MKKM TOIXynpoBOAHMKOB uM. A.B. Pxanosa
Cubupckoro otnenenus Poccuiickoii akanemuu Hayk (UDIT CO PAH).

Boleznnas npaktuka npoBogutcs B AkiuonepHoM OomiectBe «MH(pOpMalMoOHHbIE CIYTHUKOBBIE
cuctembl uMeHn akagemuka M.@. PemerneBa» (AO MCC), r. XKeneznoropck, Kpacnosipckuit kpaii.

Crioco0bI MpoBeIeHNS IPAKTUK — CTAI[HOHAPHAS; BHIC3IHAS.

IIpousBoacrBeHHasi (NMpeIUIJIOMHAS]) MPAKTHKA: HAY4YHO-HCCJIed0BaTe/lbCKass padora
npoBojuTcs B denepaabHOM rocyapCTBEHHOM OIOPKETHOM YUpeXKAE€HUM Hayku MHcTtuTyTe Qu3uku
nmoJTynmpoBoiHUKOB uM. A.B. Pxanoa Cubupckoro otnenenus Poccuiickoit akanemun Hayk (M®IT CO
PAH).

Boleznnas npaktuka npoBogutcs B AkimonepHoM OomiectBe «MH(pOpMalMoHHbIE CITYTHUKOBBIE
cucrteMbl UMeHH akagemuka M.®. PemerneBa» (AO UCC), r. XKenesnoropck, KpacHosipckuit kpaid.

CrniocoObl poBeieHUs IPAKTUK — CTAllMOHAPHAS; BbIE€3/IHAS.

Boi6op MecT mpoxoxaeHus MNpakTUK JUIsl JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3I0POBbS
MIPOU3BOIUTCS C YYETOM COCTOSTHHSI 3/I0POBBs 00YJaIOLIMXCS U TPEOOBAHUI 110 TOCTYITHOCTH.

4. YcaoBust peanuszanuy 00pa3oBaTeIbHOMIIPOrpaMMBbl IIOATOTOBKH

4.1. OO0mecucreMHble TPeOOBAHUS K pPeaJM3alui NPOrpaMMbl

Peanuzanus oGpa3oBaTeabHON MPOrpaMMBbl MOJHOCTBIO OOecreyeHa MaTepUuallbHO-TEXHUYECKON
0a30ii, COOTBETCTBYIOIEH JAECWCTBYIOUIMM  IMPOTHBOINOXKAPHBIM  MpaBWJaM W  HOpMaMm H
obecrieynBaroIeil MpPOBEJACHNE BCEX BHUJOB AMCHUIUIMHAPHOW M MEXIUCIUILIMHAPHON ITOATOTOBKH,
MPaKTUYECKOW M HAyYHO-HUCCIIENOBATEeNIbCKOW pabdoT oOyyarommxcs, MNpeSyCMOTPEHHBIX Y4eOHbIM
TUTAHOM.

Kaxnapiii oOyuaromuiics B TeueHUE BCEro mepuoaa oOydeHHs obOecrieyeH HWHAWBUIYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K HECKOJBKUM 3JIEKTPOHHO-OMOIMOTEUHBIM cHCTEMaM (3JIEKTPOHHBIM
OMOIMOoTEKaM) W K DJIGKTPOHHOM HH(popMannoHHO-o0pa3zoBarenbHol cpeae HI'TY. DnexkrponHo-
O6ubnuoreyHas cucteMa (3JIeKTpoHHast OMOIMOTEKa) U SJIEKTPOHHAS HH(POPMALIMOHHO-00pa3oBaTeIbHas
cpena o0ecrneynBaOT BO3MOXKHOCTh JIOCTYIa OOydYaromierocss U3 000N TOYKH, B KOTOPOH HMMeEeTCS
J0CTYM K UH(POPMAIIMOHHO-TETeKOMMYHUKaIIMOHHOK ceTu "MHTepHeT" (nanee - cets "MHTepHET"), Kak
Ha TEPPUTOPHUU OpraHU3alMH, TaK U BHE €€.

OneKTpoHHas UH(POPMALMOHHO-00pa30BaTeIbHAS cpena OpraHu3aluu
(http://www.nstu.ru/sveden/eos) obecreunBaer:
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- J0oCTyn K Y4eOHBIM IUIaHaM, pabO4YMM MporpamMmaM IJUCHMIUIMH (MOAaynei), NpakTHK, K
U3JIaHUSIM DJIEKTPOHHBIX OMOIMOTEYHBIX CHUCTEM U DJIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam,
yKa3aHHBIM B pabouuX MporpamMmax;

- (ukcauuio xoaa o0Opa3oBaTEIBLHOTO MPOIECCa, PE3YJIbTATOB MPOMEKYTOUHON aTTECTAllUU U
pe3yIbTaTOB OCBOCHUS MPOTPAMMBIMArHCTPATYPHI;

- TPOBEIEHUE BCEX BHJOB 3aHATUN, MPOLEAYP OLEHKH pe3ylbTaTOB OOyueHUs, peaau3anus
KOTOPBIX  TNPEAyCMOTpEHa C  NIPUMEHEHHEM  DJIEKTPOHHOIO  OOydYeHHUs, JAMCTaHIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTU;

- (dopmupoBaHHE 3IEKTPOHHOTO MOPT(OIHO 00yUaromEerocs, B TOM YHCIE COXpaHEHHE padoT
oOy4arolerocsi, peneHsuii U ONEHOK Ha JTH paboThl €O CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa3zoBaTEIHLHOTO MPOIIECCa;

- B3aMMOJEICTBHE MEXIY YYaCTHUKaMH 00pa30BaTeIbHOIrO MpoIiecca, B TOM YUCIIE CHHXPOHHOE
U (UJIM) aCHHXPOHHOE B3aUMOJENCTBUS mocpecTBOM cetu "MHTrepHer".

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIMOHHO-00Pa30BaTEIbHON Cpeibl 0OecreunBaeTCs
COOTBETCTBYIOLIMHU CpeacTBaMu MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA "
kBaM(ukanyreir pabOTHUKOB, €€ UCHOJB3YIOUMX M MOAAepKUBAOMUX. DOYHKIHOHUPOBAHUE
AJIEKTPOHHOH  MH(OPMAIIMOHHO-00Pa30BaTeIbHON  Cpelbl  COOTBETCTBYET  3aKOHO/ATEIIbCTBY
Poccuiickoit deneparuu.

KBamudukanus  pykoOBOOSIIMX M HAYYHO-TIENATOTMYECKHX  PaOOTHUKOB  OpPraHU3aLUU
COOTBETCTBYET KBaJIU(PUKAITTOHHBIM XapaKTepUCTUKAM, yYCTaHOBJICHHBIM B Enunom
KBaJTM(UKAIIMOHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOAMTENEH, CIICIIHAIMCTOB U CIY)KAIllUX, pa3jese
"KBanudukamoHHble XapaKTepUCTHUKU JOJDKHOCTEM PYKOBOAMTENEH U CHEIMATUCTOB BBICIIETO
npoeCCHOHATBHOTO ¥ JIOTIOJIHUTENIFHOTO NPOQECCHOHATIBHOTO 00pa3oBaHMs", YTBEpPKIECHHOM
npuKa3oM MUHHCTEPCTBa 3APAaBOOXPAHEHUS U COLMaNbHOrO pazButus Poccuiickoit @eneparuu ot 11
sauBaps 2011 r. Ne 11 (3apeructpupoBan Munucrepctom rocturiuu Poccuiickoit denepanuun 23 mapra
2011 r., perucrparmonnbiit Ne 20237).

Jlonst mTaTHRIX HAYYHO-TIEAATOTHYECKUX pPAOOTHUKOB (B MPHUBEACHHBIX K IEIOYHCICHHBIM
3HAYEHUSIM CTaBOK) cOCTaBisieT He MeHee 60 MpOIEHTOB OT OOIIEero KOJIMYecTBa HAy4HO-
MeIarOrMYECKUX PAOOTHIUKOB OpTaHU3aIlNH.

4.2. Kanposblie ycioBusi peaju3anuu nporpaMmbl

Peanuzanusi mporpaMmbl  MarucTpaTypbl O0€CleUMBAETCS PYKOBOIALUIMMHU UM Hay4yHO-
NeJarornyecKuMu pabOTHUKAMU OpraHM3allM, a TaKKe JIMIIAMH, TNPUBJIEKAEMBIMU K pealu3aluu
IIPOrpaMMBbl MaruCTpaTypbl Ha yCIOBUAX IPAKIAHCKO-ITPABOBOIO JOrOBOPA.

Jlons Hay4HO-TIeIarornyeckux pabOTHUKOB (B MPUBEACHHBIX K ILIEJIOYUCIEHHBIM 3HAUYEHUSM
CTaBOK), MMEIOUIMX 00pa3oBaHUE, COOTBETCTBYIOLIEE MPOMUII0 NPEenoJaBaeMoil JAUCHUILIUHBI
(Momynst), B oOmieM 4MclIe Hay4yHO-NEJarornyeckux pabOTHUKOB, peaM3YIoIUX Mporpammy
MarucTpaTypbl, cocTaBisieT He MeHee /0 MPOIEHTOB.

Jons Hay4HO-TIeIaroru4eckux paOOTHUKOB (B TPUBEIEHHBIX IIEJIOYUCICHHBIM 3HAUYEHUSIM
CTaBOK), UMEIOIIMX YYEHYIO CTENEeHb (B TOM YHCIE YYEHYIO CTENeHb, NPHUCBOCHHYIO 3a PYOeXOM U
npusHaBaemyto B Poccuiickoit ®denepauun) u (Uiau) ydyeHoe 3BaHHE (B TOM 4YHCIE YYEHOE 3BaHHE,
NoJIlydeHHoe 3a pyOexxoM M mnpu3HaBaemoe B Poccuiickoit ®@eneparuu), B oOIIeM dYHcie HayyHO-
MEearOTMYeCKUX PaOOTHUKOB, PEATH3YIONIMX MPOTpaMMy MarucTparypbl, cocraBiser He meHee 70
IIPOLIEHTOB.

Jonst paGoTHUKOB (B MPHUBEACHHBIX K IIEJIOYMCICHHBIM 3HAUYEHHUSM CTaBOK) M3 4HCIa
pykoBouTeneil 1 pabOTHUKOB OpraHU3aINi, AEATENIbHOCTh KOTOPBHIX CBS3aHAa C HAIpPABICHHOCTBHIO
(mpoduneM) peanusyeMol MporpamMmbl MarucTparypbl (MMEIOIIUMX CcTax paboTel B JAaHHOMN
npodeccuoHaIbHON 00JacT HEe MeHee 3 JieT) B 0011eM uuciie pabOTHUKOB, PEATU3YIOUINX MPOrpaMMy
MarucTparypsl, cocTaBiseT He MeHee 10 mpoLeHToB.

4.3. MarepuaibHO-TEXHHYECKOe M Y4eOHO-MeTOoAn4YecKoe obecneyeHue IporpamMMbl
MAarucTparypbl
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OO0pa3zoBarenbHas HpoOrpaMMa peaNnu3yeTcs B CHEIHATIbHBIX MOMELICHUSAX, MPEICTABIISIOMINX
co0oif ydyeOHBbIE ayIUTOPUU AJI MPOBENCHUS 3aHATHI JIEKIMOHHOTO THWIIA, 3aHATHH CEMHHApPCKOTO
TUIA, KYpCOBOTO IPOEKTHPOBAHUS (BBIOJHEHUS KYPCOBBIX paloT), TPYNIOBBIX M HMHIUBHIYaJbHBIX
KOHCYJbTAllMi, TEKyIIero KOHTPOJSI W  MNPOMEXKYTOYHOW  aTTeCTallud, TMOMEUICHHS  JUIs
CaMOCTOSITENILHOW pPa0OThl M TOMEIIEHHUS JUIS XpaHCHHS W NPOPHIAKTHUYECKOTO OOCTYKHUBAHUS
yueOHOro oOopynoBanus. CrenuanbHble TMOMENICHUS YKOMILIEKTOBAHbI —CIEHHUAIN3UPOBAHHOMN
MeOenbl0 M TEXHMYECKHMMM CpEACTBaMH OOyuYeHHs, CIy)KallUMHU [UIS TPEACTaBICHUS Y4eOHOU
nHpopManuu OOJIBIION ayIUTOPHH.

Jis mpoBeneHHs 3aHATHH JIGKIMOHHOTO THIMA TMPEAJaraloTcsi HaOOpbl JIEMOHCTPAI[HOHHOTO
o0opynoBaHusi M y4eOHO-HAIVIAIHBIX MOCOOUH, obecrneunBarolue TEeMaTHYeCKHe WILTIOCTPAIUH,
COOTBETCTBYIOIIHE pab0YnM MporpaMmMaM JUCHUILIHH (MOZYIJEH).

[lepeueHr MaTepHaAIbHO-TEXHUYECKOTO  OOECHEYeHHs, HEeOOXOAMMOro s  peanu3aluu
MpOrpaMMbl  MarucTPaTyphl, BKIOYaeT B ceOs Jaboparopuu, OCHAIICHHBIE HEOOXOIMMBIM
J1a00paTOPHBIM 000PYIOBAHUEM.

[TomerieHust UIsI CAMOCTOSATENBHON pabOThl 00YYArOIINXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO MoAkitoueHuss k cetu "MHrepHer" u obecriedeHbl IOCTYIIOM B 3JICKTPOHHYIO
MH()OPMATMOHHO-00pa30BaTEILHYIO CPEy OpraHU3aIUH.

OOpa3oBarenbHas  OporpamMma  IOJHOCTBIO — o0ecredeHa  HEOOXOIMMBIM — KOMILIEKTOM
JUIIEH3UOHHOTO TPOTPAaMMHOTO oOecredyeHus: (CocTaB oOmpenensercss B padoyux mporpaMmax
JUCIUILTAH (MOAYJEH) U €XKeroJHO OOHOBIISETCS).

ONEeKTPOHHO-OMOIIMOTEYHbIE ~ CUCTEMBl  (JJIEKTpOHHast ~ OuOImMoTeka) M 3JIEKTPOHHAs
nH(popMalnoOHHO-00pa3oBaTenpHasl cpefa O00ecreyrBaloT OJHOBPEMEHHBINM JOCTyn He MeHee 25
MIPOIIEHTOB O0YYAIOIIMXCS 110 IPOTPaMMe MarkuCTPaTypHl.

OOyuarommmMcst obecriedeH n0cTyn (yOaJeHHBIM JOCTYI) K COBPEMEHHBIM NMPOQeCcCHOHAIbHBIM
0a3aM JaHHBIX 1 HH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpEAEIseTCs B pad0oUnx
porpaMMax JTUCHUIUIMH (MOTyJIei) U €KEeroJHO OOHOBIISIETCS.

OOyuJaronyecss W3 YHUCIA JIML C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI 00OECIIEYEHBI
MEYaTHBIMU U (WJIHM) SJEKTPOHHBIMH OOpa3oBaTENbHBIMU pecypcaMu B ¢GopMax, aJalTHPOBAHHBIX K
OTPaHUYEHUSIM HX 3/I0POBBSI.

5. OuneHka Ka4yecTBa MOATOTOBKHU CTY/IEHTOB M BbIIIYyCKHUKOB

OneHka KadyecTBa OCBOEHHUS 00pa3oBaTelbHOM MPOrpaMMBIBKIIOYAET TEKYIIUH KOHTPOJb
YCIEBAaEMOCTH, IPOMEXKYTOUHYIO aTTECTAlMI0 OOYYaIOIIMXCS W TOCYJapCTBEHHYIO HTOTOBYIO
aTTECTAIUIO BBIITYCKHUKOB.

KonkperHsie (opmbl MPOMEXKYTOUHOM W HTOTOBOM arrecTaliuid OOydaroluXcsl MO Kaxaoi
TUCIUILTAHE OTMPEENAIoTCS y4eOHbIM TIaHOM. TeKyias arTecTalus no JUCIUILTHHAM TPOBOAUTCS Ha
OCHOBE OaimbHO-peiiTMHroBON cucTemsbl. [lpaBuia arrectaluu MO AMCUUIUIMHAM OIPENEISIOTCS B
pabouux mporpamMmax M JAOBOJATCS 10 CBEACHUS O00YYarOUIMXCs B TEUCHUE MEPBOTO MeCsa U3ydeHHs
JTUCIUIUIAHBL.

Jns arrectanuu oOy4aroIIMXCsl Ha COOTBETCTBHE MX NEPCOHANBHBIX JOCTHXKEHHH TpeOOBaHUSAM
00pa3oBaTeNbHON MPOTPaMMBI(TEKYIIast ¥ TPOMEKYTOUHAS aTTECTAINsI) CO3Ta0TCsl (DOHIBI OIIEHOYHBIX
CPeACTB, KOTOpblE MOTYT BKJIIOYAaTh THIIOBBIE 33JaHUS, KOHTPOJIbHBIE PabOTHI, TECTHl M METOJbI
KOHTPOJIsI, TO3BOJISIFOIINE OLIEHUTh 3HAHUS, YMEHHUS U YPOBEHb NMPUOOPETEHHBIX KoMIeTeHINH. DoHbI
OLIEHOYHBIX CPEJICTB pa3padaThIBalOTCd M YTBEpXKAaTCs Kadeapamu, oOecreyMBarOIIMMHU y4eOHBIH
MpOLIECC MO AUCHUILIMHAM 00pa30BaTeIbHONU MPOrPaMMBI.

ITpu pa3zpaboTke OLIEHOYHBIX CPEACTB JUIsl KOHTPOJS KAaueCcTBAa M3YUEHUS JUCLHUIUIMH (MOIyJei),
MPAKTUK YYUTBHIBAIOTCS CBS3U MEXIY BKIIOUEHHBIMH B HUX 3HAHMSIMHU, YMEHHSIMH, HABBIKAMHU, YTO
MO3BOJISIET YCTAHOBUThH YPOBEHB CPOPMUPOBAHHOCTUKOMITETEHIIMN Yy 00yYaIOIIHUXCS.

B binok 3 '"['ocymapcTBeHHass HUTOroBas arTecTtanus’ BXOAUT 3allUTa  BBIMYCKHOMN
KBTM(DUKAIIMOHHOW paboThI, BKIIOYAs MOJATOTOBKY K MPOIEAype 3aIlMTHl U TMPOLEAYpYy 3allUTHI, a
TaK)Ke MOATOTOBKA K Claue U cJjauya rocyAapCTBEHHOT0 3K3aMeHa. TpeOoBaHus K COAepKaHUIo, 00beMy
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U CTPYKTYpPE BBIMYCKHOW KBaJM(UKAIMOHHOW pabOThl M rOCY1apCTBEHHOMY SK3aMEHY ONpEIeINSIOTCS
nporpammoit ['MA.

6. Oco0eHHOCTH peaju3alUui 00Pa30BaTeIbLHOI MPOrpaMMBbI 1JIs1 HHBAJIUIAOB M JIMI
C OTPAaHUYE€HHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Tpu HanMUKUK B KOHTUHTEHTE 00y4aroUXcs Mo 00pa30BaTeIbHON MPOrpaMMe HHBAIUIOB U JIUI] C
OTPaHUYEHHBIMA BO3MOXKHOCTSMH 370poBbsi (JIOB3) obOpa3oBaTenbHas mporpaMma aJanTUPYeTCs C
y4eTOM 0COOBIX 00pa30oBaTEIbHBIX MMOTPEOHOCTEH TaKUX 00YJArOIITUXCS.

[Tpu 00y4eHUH IO WHAWBUAYAILHOMY YU4€OHOMY TUIAHY JIMI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH
3JI0pOBbsI CPOK OCBOEHHUS 00pa3oBaTeNbHOI MPOrpaMMbl MOXKET OBbITh YBEIMUYEH MO HX KEJIAHUIO He
Oosee ueM Ha 1 TOJ MO CPaBHEHHUIO CO CPOKOM IOJTydeHHsI 00pa30BaHUs Uil COOTBETCTBYIOMIEH (hOPMBI
oOyuenusi. OOBEeM MporpaMMbl MarucTparypbi3a OIUH Y4eOHBIM TOJ TpuU OOY4EHHH IO
WHIVBUIYAIBHOMY IJIaHy BHE 3aBUCUMOCTH OT (OpPMBI 00YUCHHS HE MOKET COCTaBJIAThH Ooiiee 75 3.e.

[Ipu ucnonb3zoBaHuK GOPMBbI UHKIIFO3UBHOTO O0YUYEHUS COCTABIISETCS] MHAUBUIyallbHAs IPOrpaMMa
COIIPOBOXAEHUS 00pa30BaTEIIbHOM 1€ATEILHOCTHU CTYACHTA.

NuauBuayaibHasi mporpaMMa CONpPOBOXIEHHUS 00pa3oBaTeNbHOM JESTENbHOCTH CTYACHTA
MOJKET BKIIIOYATh

- COINPOBOXACHHE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHI MPSAMBIM U OOpaTHBIM NEPEBOIOM Ha
PYCCKHIA )KECTOBBIH S3BIK (IS CTYJICHTOB C HAPYIICHUSMH CITyXa);

- TIOCEUIeHHE IPYIIOBBIX U UHIUBUIYATbHBIX 3aHATHH C ICUXOJIOTOM;

- OpraHM3alMOHHO-TIEJarOTUYECKOE, TICUXO0JIOTO-TIEIarOTHYECKOE, po(hUIaKTHICCKU-
03I0POBUTEIHHOE, COLUATBHOSCOMPOBOKICHHS Y4eOHOTO MmpoIliecca.
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MNPUJIO)KEHHUE

CooTBeTCTBHE MEKAY XapPAKTEPUCTUKAMH 3TANOB 0CBOCHUS KOMIIETEHIUI (BHAHUSIMH,
YMEHUSIMH U ONBITOM /IEATEJIbHOCTH BbINYCKHUKA) U 3JIeMEHTAMH 00pPa30BaTeIbHON MPOrpaMMbl
(Y4eOHBbIMM TUCHMILIMHAMHA (MOXYJISIMH) M IPAKTHKAMH)

Kon
KOMITETEHI]
2078

Kon
3HAHUS/yM
CHUS

HaunmenoBanme AUCHUIUINH, 3HAHUS U YMCHUS

Jlucyunaunvl (mooynu), 6azoswvie

MeTOIlbIMaTEMaTl/I‘leCKOFOMOI[eJII/IPOBaHI/IH

OIIK.1 31 UMETh TPEJICTABJICHUE O MOCIEAHUX OTKPHITHIX B 00J1aCTH HAHOTEXHOJIOTUU U
MHUKPOCHCTEMHOMN TEXHUKHU

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEIOBAHMS MOJIEIIEH

I1K.3 33 3HaTh (U3MYECKUE U MATEMAaTHYECKHUE MOJIEIIH TTPOIIECCOB U SBJICHHM,
OTHOCSIINXCS K HCCIETyEMOMY OOBEKTY

I1K.3 yl YMETb OCYIIECTBIATH (DOPMATU3ALIUIO U AITOPUTMHU3ALNIO (DYHKIIMOHUPOBAHHUS
HCCIIETyEMON CUCTEMBI

I1K.3 y3 BIIa/IETh METOJIaMU pacyeTa apaMeTpoB U OCHOBHBIX XapaKTEPUCTHUK MOJETEH,
HCIO0JIb3YEMBIX B IPEIMETHON 00IacTH

I1K.3 yS BJIQJICTh HABBIKAMH U METOJMKAaMU pa3paboTKu (PHU3UKO-MaTeMaTHYECKIX
MOJIETICH MPOIIECCOB, SIBJICHUI U OOBEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MHUKPOCHCTEMHOMN TEXHUKHU

I1K.3 y10 YMETb aJIeKBaTHO CTaBUTh 3a/1a4H UCCIICIOBAHUS U ONITUMHU3ALIUU CIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MATEMATHIECKOTO MOICITHPOBAHUS

I1K.3 yl1 YMETb IPUMEHITh COBPEMEHHbBIE METObI pacyeTa U aHAIN3a HAHO- U
MUKPOCHUCTEM

HcTopusi 1 MeTO/10J10THSI HAYKH H TEXHHKH B 00J1aCTH HAHOTEXHOJIOTHHU

OK 4 31 3HATh OCHOBHBIE METO/I0JI0TMYECKHE KOHIENIUN COBPEMEHHON HAyKH

OK.4 34 3HaTh OCHOBHBIE METOJIbI HAYYHOTO MTO3HAHHUS

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
HaHOTEXHOJIOTUH B COBPEMEHHOM MHUPE

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

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

OIIK.1 36 3HATh MEPEIOBOM OTEUECTBEHHBIN U 3apYOEIKHBIN OMBIT U JOCTHKEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

IK.2 y2 BJIAJIETh HABBIKAMH METOJI0JIOTHYECKOTO aHAIN3a HAYYHOT'O UCCIEA0BaHUs U

€ro pe3yibTaToB

AKTyaJIbHbICNIP00JIeMbICOBPEMEHHONHAHOTEXHOJIOTHH

OIIK.1 36 3HATh MEPeIOBOM OTEUECTBEHHBIHN U 3apyOekKHBIN ONBIT U JOCTH)KEHUS B
00JIACTH HAHOTEXHOJIOTUH U MUKPOCHUCTEMHON TEXHUKH

OIIK.2 yl YMETh HCIIOJIb30BaTh PE3yIbTaThl OCBOSHUS TUCIMILIIMH MPOTPaMMBbI
MarucTpaTypbl

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

OIIK.5 yl yMeTbh 0hOpMIIATh, IPEACTABIATh, TOKIAIbIBATh U APT'yMEHTHPOBAHHO
3alIUIIATh Pe3yIbTAThI BEIIOJIHEHHON pabOTHI

IK.1 31 3HaTh OCHOBHBIE 33J[au¥, HAIIPABJICHUS, TEHJICHIIUU U MTEPCIIEKTUBBI PA3BUTHUS

HaAHOTCXHOJIOTHMH U MHKpOCHCTCMHOﬁ TCXHUKHU, a TAKKE CMEXKHBIX obOnacrei
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HayK{ U TEXHUKH, B TOM YHUCIIE, C yYETOM TpeOOBaHUH PErMOHAIBHBIX
MpEATPUITUI

IK.1 y3 BJIaJIETh COBPEMEHHOM HAyYHON TEPMUHOJIOTUEN U OCHOBHBIMH
TEOPETUUECKUMHU U IKCIIEPUMEHTAIbHBIMU [I0IX0JaMH B IIEPEA0BbIX
HAIIPABJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

I1IK.4 y2 YMETb OLICHUBATh HAYYHYIO 3HAYUMOCTb U IIEPCIEKTHUBbI PUKIIATHOIO
HCIOJIb30BAHUS PE3yJIbTAaTOB HCCIEI0OBAaHUN B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHON TEXHUKH

[IK .4 y3 HMMETh OIBIT pabOTHI C IEPUOTUICCKON HAYUHOH JIUTEpATypOH, TUCKYCCHIA Ha
3aJIaHHYIO0 TEMY M BBICTYIIJIEHUI Ha HAyYHBIX CEMUHApax

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

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

KoMnboTepHble TEXHOJIOTHH B HAYYHBIX HCCIE0BAHUAX

OIIK.1 31 UMETh MPEJCTABICHUE O MOCIIEIHUX OTKPBITUSAX B 00JIACTH HAHOTEXHOJIOTUH H
MUKPOCHUCTEMHOMN TEXHUKHU

IIK.1 y4 YMETb BBIIIOJIIHATH TEOPETUYECKOE U HKCIIEPUMEHTAIIBHOE UCCIIE0BAHUE B
paMKax IOCTaBJICHHBIX 33]a4

IIK.3 35 3HATh OCHOBHBIC MEXaHU3MbI (DH3UYECKUX SBICHHUM, TPOUCXOISAIINX HA
HAaHOYPOBHE

I1IK.3 36 3HATh OCHOBHBIEC (PM3NKO-XUMHUECKUE MOJICIH MTPOIIECCOB, SBICHUN U
00BEKTOB B 00JIaCTH HAHOTEXHOJOTHMH U MUKPOCUCTEMHOM TeXHUKU

I1IK.3 y3 BJIa/IETh METOJIaMU pacyeTa [apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJENEH,
UCHOJIb3YEMbIX B IPEIMETHOI 00JacTh

I1IK.3 y5 BJIQJIETh HABBIKAMH U METOJMKAaMU pa3paboTKu (PU3UKO-MaTeMaTHYECKIX
MoJIeJIel MPOLIECCOB, SIBIEHUN U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

I1K.3 y8 BJIa/IETh IPAKTUYECKUMH HaBbIKaMU pabOTHI C MPOTrPAMMHBIMU MaKeTaMH
MaTEMaTHYECKOr0 MOJIEITUPOBAHUS

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

HNHocTpaHHBIAA3ZBIK

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

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

OK.1 y2 YMETh UCIOJIH30BaTh 3HAHUS S3bIKA JIJIs1 TPO(PECCHOHATIEHOTO MEXYHAPOIHOTO
OO0IIEHUS ¥ B HAYYHO-HMCCIIEIOBATENbCKOM JIeTEIbHOCTH

CrnennajibHbler1aBbIHAHOIJIEKTPOHUKHU

OK 4 38 3HATh COBPEMEHHYIO HAYYHYIO KapTUHY MUpa

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

I1IK.2 y4 YMETb aHAIM3UPOBATh CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPUAJIOB, BO3MOKHBIE
CHOCOOBI MX MOJIyYEHUs

IIK.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PU3NUECKUX SIBICHHUH, TPOUCXOAIIUX 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 IPUHILIUIIBI U MEXAHU3MBI, JIe)KaIllie B OCHOBE MOCTPOCHUS U
(YHKIIMOHUPOBAHMSI HAHO- U MUKPOCTPYKTYD

[IK.3 y3 BJIAZIETh METOJIAMH pacyeTa NapaMeTpOB U OCHOBHBIX XAPAKTEPUCTHK MOJIETEN,
HCIOJIb3YEMBbIX B IPEIMETHOI 06JacTn
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YHpaBJIeH]/IEI(IHHOBaIII/IﬂMI/I

OK.2 yl YMETb UCIOJIB30BATh HA IIPAKTUKE YMEHUS U HaBBIKU B OpraHU3aluu
HCCJIEIOBATENLCKUX U MPOEKTHBIX pabOT, B YIPABIECHUU KOJJIEKTUBOM

OK.3 yl yMeTh MPUHUMATH 3P PEKTUBHBIEC YIIPABICHUYECKUE PEIICHUS B YCIOBHIX
HEOMpeAeIEHHOCTH, IKCTPEMAIbHBIX CUTYAILHi, OCTPO KOHKYPEHTHOMN
00prOBbI, TeuITa pecypcoB, HEIJIATEIKECIIOCOOHOCTH MPEIPUITUN

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

OK 4 33 3HATh MHTETPaAJIbHbIC SKOHOMHYECKHE MoKa3aTenu 3 (HEeKTUBHOCTH MPOEKTOB

OK 4 y2 yYMETh HICHTH(PUIUPOBATH PUCKH, Pa3padaThIBaTh MPOTPaMMy YIPaBICHUS
pUCKaMu

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

OIIK.1 yl 3HATh METOJIOJIOTHIO Pa3paObO0TKH MPOEKTOB U MPOTrpamMM, B TOM YHCIIE
[IOCTPOEHHUS, PEOPraHU3alu1, PECTPYKTYpU3ALIMM U PEUHKUHUPUHTA OU3HEC-
MIPOLIECCOB

OIIK.1 y2 YMETh IPOBOJUTH aHAIN3 YPPEKTHBHOCTH PEATH3AIMN TPOCKTA

OIIK.1 y3 yMETb pa3palaThiBaTh CUCTEMY YIPABICHUS MPOEKTOM, (GOPMUPOBATH OIOKET
IIPOEKTA, OCYIIECTBISATh OPraHU3allMOHHOE TPOEKTUPOBAHHE

OIIK.3 31 yYMETb OpraHU30BBIBATh IPOEKTHYIO PadOTY, pa3padbaTbiBaTh U KOHTPOIUPOBATH
pecypco-BpeMEHHbIE IPOEKTHBIE ITOKA3aTEIN

OIIK.3 32 3HATh MTOHSITUE U BUJIBI PUCKOB

OIIK.3 33 3HATh [IPUHLIMIIBI, METO/IbI, UHCTPYMEHThI KOMaHA000pa30BaHUs U TEXHOJIOTUU
paboThl B KOMaHIE

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

OIIK.3 y3 YMETh OCYIIECTBIISATh MHHOBAIIMOHHOE TPOCKTUPOBAHKE, OIIECHUBATh
3¢ EeKTUBHOCTh MHHOBALIUI

OIIK.5 y2 BJIQJICTh HaBBIKAMH ITyOJIMYHBIX JEJTOBBIX U HAYYHBIX KOMMYHUKAITUI

Jucyunnunvl (mooynu), eapuamusHvle

Puitocopus

OK /4 31 3HATh OCHOBHBIE METOI0JIOTMYECKHE KOHIENIIUN 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 NEPHOIN3ALINI0 HCTOPUU HAYKH U TEXHUKH

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

OK 4 38 3HATh COBPEMEHHYIO HAYYHYIO KapTUHY MUpa

I1K.2 y2 BJIa/IETh HAaBBIKAMHU METOJOJOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEOBaHUS U

€ro pe3yibTaToB

MI/IKpO- U HAHOCUCTEMbI B TCXHHUKE U TEXHOJOIMHU

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

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

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

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

IIK.3 y3 BJIaIETh METOJIAMH pacyeTa MapaMeTPOB U OCHOBHBIX XapaKTEPUCTUK MOJIETIEH,
HCIOJIb3YEMBIX B IPEeIMETHON 00IacTh

I1K.3 yll YMETh IPUMEHATh COBPEMEHHBIE METObI pacueTa ¥ aHaJIN3a HAaHO- U
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| MuKpocHcTem

CrnennanbHble 171aBbl (PM3HKH MOJYNPOBOIHHUKOBBIX NPHOOPOB

IIK.3

328

3HaTh (prU3HUECKUe OCOOCHHOCTH MOTYIMPOBOIHUKOBBIX HHTETPATIBHBIX
pe3UCTOpPOB , CyOMUKPOHHBIX 1 HAHOMHKPOHHBIX KMOIIT Ha 06beMHOM
kpemann 1 KHU-cTpykTypax , BBICOKOYaCTOTHBIX TPAH3UCTOPOB Ha

reTepOCTPYKTYpax

IIK.3

329

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

IIK.3

y22

YMETh IPUMEHSATH MaTEMAaTUUECKOE MOACIIUPOBAHUE SISl aHAIIU3A JIEMEHTHOU
0a3bl cyOMUKpOHHBIX 1 HAHOMUKPOHHBIX CBMC nu YBUC

IIK.3

y23

YMCTb BBIYUCIIATH OCHOBHBIC ITaAPaAMETPhl COBPCMCHHBIX IMOJYIIPOBOAHUKOBBIX
HUHTCIpaJIbHBIX PE3UCTOPOB U TPAH3UCTOPOB

CeMI/IHaprIIOCHeIII/IaJIbHOCTI/I

OIIK.1

31

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

OIIK.1

36

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

IIK.1

31

3HaTh OCHOBHBIE 33J]a4M, HAIIPABIICHUS, TEHICHIIMU U NIEPCIIEKTUBBI PA3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH, a TAK)KE CMEXKHBIX 00nacTeit
HayK{ U TEXHUKH, B TOM YHCIIE, C y4€TOM TpeOOBAHUN PETMOHATBHBIX
NpeATPUATHH

IIK.1

y3

BJIaJIETh COBPEMEHHOW HAYYHON TEPMHUHOJIOTUEN U OCHOBHBIMH
TEOPETUUYECKUMU U HKCIIEPUMEHTAIbHBIMU MOIX0IAMH B MIEPEIOBBIX
HANPABJIEHUAX HAHOTEXHOJOTHMH U MUKPOCUCTEMHON TEXHUKHU

I1K.4

y4

YMCTH ACJIaTh JOKJIAAbl HA 3aJAHHYIO HAYUYHYIO0 TEMY

(I)H3HK3HI/I3KOPa3MepHI)IXCI/[CTeM

[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 HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TEXHUKU

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

I1K.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTpoB U OCHOBHBIX XapaKTEPUCTHK MOJIENEH,

HCIIOJIb3YCMbBIX B HpeﬂMeTHOﬁ obmactu

Jlucyunaunvt (Mooynu), eapuamusHule, no 8b100py CMyOeHma

MartepuaJbl ¥ JJ1eMeHTHasi 0232 HAHOYJIEeKTPOHUKH

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 (PM3UKO-XUMHUECKUE MOJIEIH MTPOIIECCOB, SIBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHMH U MUKPOCUCTEMHOM TEXHUKHU

I1K.3 y3 BJIaJIETh METOJJaMH pacyeTa apaMeTpPOB U OCHOBHBIX XapaKTEPUCTUK MOJIENIEH,

HCIOJIb3YEMBIX B IPEIMETHON 00acTu

MaTepHaHOBeHeHHeHaHOCI/ICTeM

I1K.3

\33

‘ 3HaTb (I)I/I3I/I‘ICCKI/IG U MAaTEMAaTUYICCKHUEC MOJCIIN ITPOLCCCOB 1 HBHeHHﬁ,
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OTHOCSIIIUXCS K UCCIIEyEMOMY OOBEKTY

IIK.3 35 3HATh OCHOBHBIC MEXaHU3MbI (PU3UYECKUX SBICHUH, MPOUCXOAIINX HA
HaHOYPOBHE

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

IIK.3 y3 BJIAJIETh METOJIAMHM pacyeTa [apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJECIIEH,

HCIIOJIb3YCMbBIX B HpeﬂMCTHOﬁ obnactu

MeToabl AMATHOCTUKH

H aHAJIN3a MUKPO- U HAHOCUCTEM

IIK.2 31 3HaTh OCHOBHbBIE METO/Ibl BBICOKOUYBCTBUTEIBHOM CBEPXJIOKATBLHON
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 (PU3MKO-XMMHUYECKHE OCHOBHI MIPOIIECCOB, MPOTEKAIOIIUX HA IPaHHUIAX
paznenax ¢a3 B pa3IMuHBIX HAHO- © MUKPOCHCTEMAaX

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

I1K.3 35 3HaTh OCHOBHBIC MEXaHU3MbI (DU3UYCCKUX SBJICHUH, IPOUCXOIAIINX Ha
HaHOYpPOBHE

IIK.5 32 MMETh MPEJICTaBICHNE O MATEHTHBIX U JTUTEPATYPHBIX UCTOYHHUKAX IO

pa3pabarsiBacMO TEME

MeToabl MCCIeA0BAHUSA MHUKPO3JICKTPOHHBIX 1 HAHOJ3JCKTPOHHBIX MAaTCPHUAJIOB

[1IK.2 31 3HaTh OCHOBHBIEC METOJIbl BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTebHON AMAarHOCTUKHU U1 U3YYCHHsI HAHOCUCTEM

IIK.2 32 3HaTh PU3UUECKYIO OCHOBY IIPOIIECCOB, IPOTEKAIOUINX IPU pealln3aliuu
HAaHOTEXHOJIOTUH, BO3MOYXXHOCTHU U XapaKTEPUCTUKU MAaTEPUAJIOB,
UCIIOJIb3YEMBIX B HAHOTEXHOJIOTUSIX

[IK.2 33 3HATh (PU3UKO-XMMHUYECKHE OCHOBBI MIPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
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 MEXAaHU3MbI (PU3NYECKUX SBJICHU, TPOUCXOIAINX HA
HAaHOYPOBHE

D0TO3IEKTPOHUKA

I1IK.2 33 3HaTh PU3UKO-XMMHUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIONINX Ha IPaHUIAX
paznenax a3 B pa3IMYHbIX HAHO- U MUKPOCHCTEMAaX

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

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

[IK.3 y3 BJIAZIETh METOJIAMH pacyeTa NapaMeTpOB U OCHOBHBIX XAPAKTEPUCTHK MOJIENEN,
HCIOJIb3YEMBbIX B TPEIMETHOM 06JacTn

Pu3NKaNnoBEePXHOCTH

I1IK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOIIECCOB, MPOTEKAIONINX Ha MPAaHUIIAX
paznenax ¢a3 B pa3IMYHbIX HAHO- U MUKPOCHCTEMAaX

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

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

[IK.3 y3 BJIAZIETh METOJIAMH pacyeTa MapaMeTPOB U OCHOBHBIX XAPAKTEPUCTHUK MOJIETIEH,

HCIIOJIb3YCMbBIX B HpeHMCTHOﬁ obiactu
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Ilpaxkmuku, 6 mom uucie Hayuyrno-ucciedosamenvckas paboma (HUP)

Y4yeOHas NPAKTHKA: NPAKTHKA N0 MOJY4YeHHI0 NPO(eCcCHOHAIBHBIX YMEHUI H HABBIKOB

OK.1 31 3HATh TEPMHHOJIOTHUIO MPO(EeCCUOHATBHOMN Chephl AEATEIHHOCTH HA
MHOCTPAHHOM $I3bIKE

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

OIIK.1 31 MMETh MPEJCTABICHUE O MOCIEIHUX OTKPHITHSIX B 00J1aCTH HAHOTEXHOJIOTUHU U
MUKPOCHCTEMHON TEXHUKH

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

OIIK.1 34 3HATh METOJI0JIOTMYECKHNE OCHOBBI U MPUHITUIIBI COBPEMEHHON HAYKU

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

OIIK.1 36 3HATh [IEPEIOBON OTEUECTBEHHBIN U 3apYOEIKHBIN ONBIT U JOCTH)KEHUS 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 CAMOCTOSITEIIbHO IPUOOPETaTh U UCIOJIb30BaTh 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 OCHOBHBIE 33]1a4M, HAIPABJICHUs], TCHICHLIUN U IIEPCIIEKTUBBI PA3BUTHS
HaHOTEXHOJIOTUM U MUKPOCUCTEMHOM TEXHHMKH, a TAKXKE CMEXKHBIX o0sacTeit
HAYKW ¥ TEXHHUKH, B TOM YHUCIIE, C yYETOM TPEOOBaHMIA PETHOHAIBHBIX
NPEAIPUATHI

IIK.1 yl yYMETb NpeasiaraTb HOBble 00J1aCTH HayUHBIX UCCIIEOBAaHUM U pa3paboToK,
HOBBIE METOJIOJIOTMUECKHUE MOAXO0/IbI K PELICHHUIO 3aj1au B 00JIaCTH
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 BJIAJIETh COBPEMEHHON HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKUMH U SKCIIEPUMEHTAIILHBIMU [TO/IX0/IaMU B IIEPEOBbIX
HAIPABJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

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

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

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

[IK.2 33 3HATh (PU3UKO-XMMHUYECKHE OCHOBBI MIPOIIECCOB, MPOTEKAIOIIUX Ha TPaHUIIaX
paszzaenax ¢a3 B pa3IMYHbIX HAHO- 1 MUKPOCHUCTEMAX

[IK.2 yl YMETh TOTOBUTH METOJI0JIOTHUYECKOE 0OOCHOBAHKE HAYYHOTO MCCIICIOBAHUS U
TEXHUYECKOH pa3paboTKH B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON
TEXHUKHU

I1IK.2 y2 BJIa/IETh HAaBBIKAMHU METOJOJIOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEI0BaHUS U
€ro pe3yibTaToB

I1IK.2 y3 yMeTh pa3padaThiBaTh METOMKU MPOBEICHUS UCCIIEI0BAHUI U U3MEPEHUI

MMapaMeTPOB U XaPAKTEPUCTHUK MU3AEIINI HAHOTEXHOJIOTUHA U MUKPOCHUCTEMHOM
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TEXHHMKH, AHAJTU3UPOBATh UX PE3YJIbTaThI

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

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEIOBAHMS MOJIEIIEN

I1K.3 33 3HaTh GU3HYECKUE U MATEMAaTHIECKHUE MOJICITH TIPOIIECCOB U SBJICHUM,
OTHOCSIINXCS K HCCIETyEMOMY OOBEKTY

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3NUECKHUX SBJICHUI, IPOUCXOIAINX 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, JISKAIINE B OCHOBE TIOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

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

I1K.3 y3 BJIa/IETh METOJIaMU pacyeTa [apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIENEH,
UCIOJIb3YEMBbIX B IPEIMETHOI 06JacTu

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 PA0OTHI C MPOrPaMMHBIMU TAKETaMHU
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 AHAJIN3Aa HAHO- U
MUKPOCHCTEM

[1K.4 yl MMETb OIIBIT OATOTOBKH Hay4YHO-TEXHUYECKUX OTYETOB, JOKJIAOB U
MyOIMKaIUi M0 TeMe HCCIIeT0BaHUMN

[1K.4 y2 YMETh OLIEHUBATh HAYYHYIO 3HAUUMOCTb U MEPCIEKTUBBI PUKIIATHOTO
HCIOJIb30BAHUS PE3yJIbTaTOB HCCIIEI0OBAaHUN B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOIN 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 TPEOOBAHMSIX, IPEABIBISIEMbIX K 3asBKaM Ha 3alllUTy
00BEKTOB MHTEJIEKTYaIbHON COOCTBEHHOCTH

IIK.5 32 HMMETh IIPEACTABICHUE O MIATCHTHBIX U JIMTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTbIBaeMoil Teme

IIK.5 yl HMMETH OIBIT MAaTEHTHBIX HCCIIE0BaHUH N0 pa3padaThIBAEMON TEMATHKE

IIpon3BoacTBeHHasi IPAKTHKA: HAYYHO-HMCC/Iel0BaTeIbckas pabora

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 aJallTUPOBATHCS K U3MEHSIOIMMCS YCIOBUAM, IEPEOLIEHNBATh
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 UCTOPUUYECKOTO MPOIIECCA B HAYKE U
TEXHHKE, 3TaIlbl UCTOPUYECKOTO Pa3BUTUSI HAHOTEXHOJIOTHH, MECTO U 3HaUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

OIIK.1 34 3HATh METOJI0JIOTUYECKUE OCHOBBI M IPUHLIUIIBI COBPEMEHHON HAYKU
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OIIK.1 35 3HaTh OCHOBHBIE HCTOPUYECKHUE ATAIbl U MPEANOCHUIKA BO3HUKHOBEHUS
HAHOTCXHOJIOTUH 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 PE3YIbTAThl OCBOCHUS JUCIUIUIMH IPOTPaAMMBbI
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 MPEIMETHON 00JIaCTH

OIIK.5 yl yMeTbh 0()OPMIIATh, IPEICTABIATH, TOKJIAIbIBATh U APTyMEHTHPOBAHHO
3alMIIATh PE3yJAbTaThl BHIIOJIHEHHON pabOThI

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

HAaHOTEXHOJIOTUU U MUKPOCHUCTEMHOMN TEXHUKH, a TAKXKE CMEXKHBIX o0siacTeit
HayKH M TEXHUKH, B TOM YHCJIE, C y4ETOM TPEOOBaHUI pPErHOHAIBHBIX
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/IKpOCHCTeMHOI;'I TCEXHUKHU

IK.1 y2 BJIaJIeTh HaBbIKAaMM aHAJIM3a U UJCHTU(UKALIUK HOBBIX ITPO0JIeM U o0nacTeit
HCCJIEIOBaHMsI B 00JIaCTH HAHOTEXHOJIOTMH U MUKPOCHCTEMHOM TEXHUKHU
[K.1 y3 BJIAJIETh COBPEMEHHON HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU

TCOPCTUICCKHMMU U SKCIICPUMCHTAJIBbHBIMHA ITOAX0JaMH B IICPCAOBBIX
HaIlpaBJICHUAX HAHOTCXHOJIOI'MHU U MHKpOCHCTeMHOﬁ TCXHHUKHU

IIK.1 y4 YMETb BBIIIOJIIHATH TEOPETUUECKOE U HKCIICPUMEHTAIIBHOE UCCIIE0BAHUE B
paMKax IOCTaBJICHHbIX 3a/1a4

[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, BO3MOKXHOCTH U XapaKTCPHUCTUKU MAaTCPHUAJIOB,
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

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

IIK.2 y3 yMeTh pa3padaThiBaTh METOIUKH POBEIECHUS UCCIIEJOBAHUI U U3MEPEHU I

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

[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTUI] U HAHOMATEPUAJIOB, BO3MOKHBIE
COCcOObI UX NOJTYUYECHHUS

I1K.3 31 3HATh METOABI CHHTE3a ¥ UCCIEIOBAHMS MOIeIei

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

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

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

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

I1IK.3 yl YMETh OCYLIECTBIATH (POPMATH3AIMIO U AITOPUTMHU3AINIO (PYHKITMOHUPOBAHHS
UCCJIEyEMON CUCTEMBI

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

IIK.3 yS BJIaJIETh HaBBIKAMH U METOJMKAaMU pa3paboTKu (PrU3HKO-MaTeMaTHUECKUX
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 CTABUTH 3a/1a4l UCCIEAOBAHUS U ONITUMU3ALNAHN CIOKHBIX
00BEKTOB HA OCHOBE METOJI0OB MaTEMATUYECKOTO MOIEITHPOBAHNUS

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

[1K.4 yl HMETh OIIBIT IOATOTOBKH HayYHO-TEXHUYECKUX OTUETOB, JOKJIAJ0B 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 HMMETh OIBIT pabOTHI C MEPUOANYECKON HAYIHOH JIUTEPaTypol, TUCKYCCHI 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 MHTEJJIEKTYaIbHON COOCTBEHHOCTH

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

I1K.5 yl MMETb OMBIT MATEHTHBIX UCCIIEOBaHUI 10 pa3pabaTbIBaeMOil TeMaTHKe

HpOH3B0}1CTBeHHaH NMpaKTHKa: MMPpaKTUHKa 1Mo moJy4¢HHuI0 l'[pO(l)eCCI/IOHa.TIbHLIX yMeHI/lﬁ H onbITa

NnpodeccHOHAIBLHOM 1eATeJIbHOCTH

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 YMETbh aJalTUPOBATHCS K U3MEHSIOIIMMCS YCIOBUSM, IEPEOLIEHNBATh
HAKOIUICHHBIH OIBIT, aHAJIM3UPOBATh CBOM BO3MOKHOCTH

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

OIIK.1 33 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO MPOIIECCA B HAYKE U
TEXHHKE, dTaIlbl UCTOPUYECKOIO Pa3BUTUS HAHOTEXHOJIOTMH, MECTO U 3HAaUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

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

OIIK.1 35 3HATh OCHOBHBIE UCTOPUYECKHUE 3TAIIbl U MTPEANIOCHIIIKA BOZHUKHOBEHUS
HAHOTEXHOJIOTUU M MUKPOCHCTEMHOMN TEXHUKU

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

OIIK.2 yl YMETb UCII0JIB30BATh PE3YIbTAThl OCBOCHUS JUCLIUIUINH IIPOrPaMMBI
MarucTpaTyphbl

OIlK.3 yl MMETD OMBIT pa0OThI B KOJIJICKTHBE

OIlK.3 y2 YMETh [IOPOXKIAATh HOBBIE UJIEU, IPOSIBIATH KPEATUBHOCTh

OIIK 4 yl YMETh CAMOCTOSATEIBHO MIPUOOPETATh U UCIIOJIb30BATh B MPAKTHUECKON

ACATCIIbHOCTHU HOBLIC 3HAHUA U YMCHUS B cBoOEi HpeHMCTHOﬁ obnactu
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OIIK.5

yMeTb 0()OPMIISITh, IPEACTABIATH, TOKIAABIBATH U ApIYMEHTUPOBAHHO
3alIUIIATh Pe3yIbTAThl BHINOJIHEHHON pabOThI

IK.1

31

3HATh OCHOBHBIC 3a/1a4y, HAIIPaBJICHUs, TEHACHLIUU U IIEPCIEKTUBBI Pa3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOM TEXHUKHU, a TAK)KE CMEXHBIX 00s1acTeit
HAyK{ U TEXHUKH, B TOM YHUCIIE, C YYETOM TPEOOBaHUM PErMOHAIBHBIX
PEATPUITHI

IK.1

yl

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

IK.1

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

IK.1

BJIaJIETh COBPEMEHHOW HAYYHON TEPMHUHOJIOTUEN U OCHOBHBIMH
TEOPETUYECKUMU U HKCIIEPUMEHTAIIbHBIMU MTOJAXO0AAMH B IIEPEIOBBIX
HAINPABJIEHUAX HAHOTEXHOJOTHMU U MUKPOCHCTEMHON TEXHUKHU

IK.1

y4

YMCETH BBIIIOJIHATE TCOPETUICCKOC U SKCIICPUMCHTAJIBHOC NCCIICJOBAHUC B
paMKax IMMOCTABJICHHBIX 3aJ1a4

[1IK.2

31

3HaTb OCHOBHBIC MECTO/IbI BBICOKO‘IYBCTBHTGHBHOﬁ CBGpXJIOKB.JII:HOfI
I/I36I/IpaTCJ'IbHOI71 JAUATHOCTUKU JJIS1 U3YUCHUSA HAHOCUCTEM

[1IK.2

32

3HATh PU3MUECKYIO OCHOBY IIPOIIECCOB, MPOTEKAIOIINX ITPH PeaTH3aIiN
HAHOTEXHOJIOTUH, BO3SMOYKHOCTH U XapaKTEPUCTUKU MAaTEPUAJIOB,
WCIIOJIB3YEMBIX B HAHOTEXHOJIOTHSIX

IIK.2

33

3HATh (PU3UKO-XUMHUYECKHE OCHOBBI MPOIIECCOB, MPOTEKAIOIIUX 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
TEeXHUKHU

[1K.2

BJIAZICTh HABBIKAMU MCTOAOJOTMYCCKOI'0 aHAJIM3a HAYUYHOT'O UCCJIICIOBAHUSA U
€Tro pE3yJIbTAaTOB

[IK.2

yMeTh pa3pabaThiBaTh METOIUKH MPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN
[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 MEXaHU3Mbl (PU3NUECKUX SIBICHHUH, TPOUCXOAIIUX Ha
HAaHOYPOBHE

IIK.3

36

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

IIK.3

37

3HaTh (PU3MUECKUE IPUHLIUIIBI 1 MEXAHU3MBI, JISKAIIME B OCHOBE IIOCTPOCHUS U
(YHKIIMOHUPOBAHMSI HAHO- U MUKPOCTPYKTYD

IIK.3

yl

YMETb OCYIIECTBIATH (DOPMATU3ALIUIO U AITOPUTMHU3AIINIO (DYHKITMOHHPOBAHHS
HCCIIETYEMON CUCTEMBI

IIK.3

y3

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

[IK.3

yS

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

IIK.3

y8

BJIAZACTD NPAKTUYICCKNMU HABbIKAMU pa6OTBI C IMPOrpaMMHLBIMHU ITAKECTAMU
MAaTEMAaTUYCCKOT0O MOACTIUPOBAHUA
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I1K.3 y10 YMETh aICKBaTHO CTABUTh 3a/1a4M MCCIICAOBAHUS U ONITUMHU3AIUU CIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMAaTHYECKOTO MOIETHPOBAHHUS

I1K.3 yll 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, IPEABABISEMBIX K 3asBKaM Ha 3aIIUTY
00BEKTOB MHTEJUIEKTYaIbHONU COOCTBEHHOCTH

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

IIK.5 yl VMEThH OIBIT NaTEHTHBIX HCCIIE0BaHUM N0 pa3padaThIBAEMON TEMATHKE

IIpousBoacTBeHHas (MpeIMIJIOMHAs) MPAKTHKA: 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 aJIaliTUPOBATHCS K U3MEHSAIOIIMMCS YCIOBUSIM, 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 MHUPE

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 U 3apyOeXkKHbII ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKU

OIIK.2 yl YMETb HCIOJIB30BATh PE3YJIbTAaThl OCBOECHUS JUCLMILINH IPOTpaMMBbl
MarucTpaTypsl

OIIK.3 yl UMETD OMBIT pabOThI B KOJIJICKTHBE

OIIK.3 y2 YMETh IIOPOXKAATh HOBBIE UIEH, IPOSBIIATH KPEATUBHOCTh

OIIK .4 yl YMETh CAMOCTOSTEIbHO IPUOOPETATh U UCIIOJIb30BATh B IPAKTUUECKON
JIesITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOEH NMpeMETHON 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 TIEPCIEKTUBbI Pa3BUTHUS
HAHOTEXHOJIOTUH U MHUKPOCUCTEMHOM TEXHHUKH, a TAK)KE CMEXKHBIX 0o01acTeil
HayKH U TEXHUKH, B TOM YHCJIE, C y4ETOM TpeOOBaHUI pernoHalIbHbIX
PEAIPUATHI

[IK.1 yl YMETb NpeasiaraTb HOBble 00JIaCTH HayUHBIX UCCIEOBaHUM U pa3paboToK,
HOBBIE METOJIOJIOTHUECKHUE MOAXO0/IbI K PELICHHUIO 3a1a4y B 00J1acTh
HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

IK.1 y2 BJIaJIeTh HaBbIKaMM aHAJIM3a U UJCHTU(UKAIIUK HOBBIX ITPO0OJieM 1 o0nacTeit

HUCCICIOBAaHUS B 00/1aCTH HAHOTEXHOJIOTHH U MHKpOCHCTeMHOﬁ TEXHUKHU
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[K.1 y3 BJIaJIETh COBPEMEHHOM HAyYHON TEPMHUHOJIOTUEN U OCHOBHBIMH
TEOPETUUYECKUMHU U IKCIIEPUMEHTAIbHBIMU [TOIX0JaMH B IIEPEAOBBIX
HaIlpaBJIECHUAX HAHOTEXHOJIOTMU U MUKPOCUCTEMHON TEXHUKHU

IK.1 y4 YMETB BBIINOJIHATH TEOPETUYECKOE U IKCIIEPUMEHTAIILHOE UCCIIEI0BAHKE B
paMKax MOCTaBJIEHHBIX 3a/1a4

I1IK.2 31 3HaTh OCHOBHBIEC METOJIbI BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30upaTenbHON TUArHOCTUKY 71l U3y4EHUs] HAHOCUCTEM

I1IK.2 32 3HATh (PU3UUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOMINX NP peaTu3aIiu
HaHOTEXHOJIOTUH, BO3MOKHOCTH M XapaKTEPUCTUKH MaTEpUaJIOB,
HCIIOJIB3YEMBIX B HAHOTEXHOJIOTHSIX

[IK.2 33 3HATh (PU3UKO-XMMHUYECKHE OCHOBHI MPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
pazzgenax ¢a3 B pa3IHMYHBIX HAHO- 1 MUKPOCHUCTEMAX

[IK.2 yl YMETb TOTOBUTH METOJ0JIOTHYECKOEe 000CHOBAHUE HAYYHOTO UCCIIEI0BAHUS U
TEXHUYECKOH pa3pabOTKU B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM
TEXHUKH

[IK.2 y2 BJIAJIETh HABBIKAMH METOJI0JIOFMYECKOr0 aHAJIN3a HAyYHOT'O UCCIIEI0BAHUS U
€r0 Pe3yJIbTaTOB

[IK.2 y3 yMeTb pa3pabaThiBaTh METOAUKHU MPOBEACHUS UCCIETOBAHUI U U3MEPEHUI
[1apaMeTPOB U XapaKTEPUCTUK U3/1EIINN HAHOTEXHOJIOTUN U MUKPOCUCTEMHOMN
TEXHUKH, AHATM3UPOBATH UX PE3YJIbTATHI

[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOYKHbIE
CHoCOObI X MOJyYeHUs

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEI0BAHMS MOJIEIIEN

IIK.3 33 3HATh (PU3HUECKHE U MATEeMAaTUYECKUE MOJIENIH MTPOLIECCOB U SBIICHUH,
OTHOCSIIIUXCS K UCCIIEyEMOMY OOBEKTY

IIK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3UYECKHUX SBICHUI, IPOUCXOIAIINX HA
HaHOYPOBHE

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

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

IK.3 yl YMETh OCYIIECTBIATH (POPMATU3AIMIO U AJITOPUTMHU3AINIO (PYHKITMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

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

I1K.3 yS BJIa/IETh HAaBbIKAMU M METOJAMKAMH pa3pabOTKU (PU3HKO-MaTeMaTHYECKUX
MoJieJIel POLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MHKPOCHCTEMHON TEXHUKH

IIK.3 y8 BJIaJIETh MPAKTUUECKUMH HAaBBIKAMU PaOOTHI 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 OTUYETOB, TOKIAJAO0B U
MyOIMKaIUi 0 TeME HCCIIeT0BAaHUMN

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

I1IK.4 y3 UMETD OTBIT paboThI C MEPUOTUUECKOI HayYHOH IUTepaTypoi, TUCKYCCHI Ha

3a1aHHYIO TEMY U BI)ICT}’HJ'IGHI/II\/'I Ha HAYYHBIX CCMHUHapax
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I1K.4 y4 YMETh JIeJIaTh AOKJIAbl Ha 3aJJAaHHYI0O 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 OTIBIT MATEHTHBIX UCCIIE0OBAHUI 10 pa3padaThIBaeMOil TEMaTHKE

Focydapcm6eHHaﬂum0206aﬂammecmauuﬂ

IloaroroBka Kk caave U caava rocyiapCTB€HHOI0 3K3aMeHa

OIIK.1

3]

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

OIIK.1

33

3HATb OCHOBHBLIC 3aKOHOMCPHOCTU HCTOPUUCCKOTO ITPOILICCCa B HAYKE U
TEXHUKE, 3Tallbl HCTOPHUYECCKOT'O Ppa3BUTUA HAHOTEXHOJIOI'MHU, MECTO U 3HAYCHUC
HAaHOTCXHOJIOT'MX B COBPCMCHHOM MUPC

OIIK.1

34

3HATb MCTOAOJOTMYCCKHUE OCHOBBI U ITPUHIIUIIBI COBpeMeHHOﬁ HaYKHU

OIIK.1

35

3HATb OCHOBHBIC UCTOPUUCCKHEC 3TAIlbl U NPCAINNOCHIJIKNU BOSHUKHOBCHU A
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

YMETDb HUCIIOJIB30BAaTh PE3YJIbTAThl OCBOCHUA JUCHUIIIIMH ITPOrpaMMBbI
MarucTpaTrypsbl

OIIK .4

YMETb CaMOCTOATCIIbHO HpI/IO6peTaTI) " HUCII0JIBb30BAaTh B HpaKTI/I‘IeCKOﬁ
ACATCIIbHOCTH HOBLIC 3HAHUA U YMCHUSA B CcBOCH HpeHMCTHOﬁ obnactu

IK.1

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

IIK.1

YMCETH IIpeAIaraTb HOBLIC obiactu HAyYHBIX HCCIEIOBaHUN U pa3pa60TOK,
HOBBIC MCTOJOJOTUYCCKHE MOAXO0AbI K PCIHICHUTIO 3a/1a4 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 HAYYHON TEPMHUHOJIOTUEN U OCHOBHBIMH
TEOPETUUYECKUMU U IKCIIEPUMEHTAIIBHBIMU NIOAXOAAMHU B IIEPENOBBIX
HANPABJIEHUAX HAHOTEXHOJOTHH U MUKPOCHUCTEMHON TEXHUKHU

IK.1

YMCETH BBIIIOJIHATE TCOPETUICCKOC U SKCIICPUMCHTAJIBHOC NUCCIICJOBAHUC B
paMKax IMOCTABJICHHBIX 3aJ1a4

IIK.2

3]

3HaTb OCHOBHBIC MECTObI BBICOKO"IYBCTBI/ITGHBHOI\/'I CBCpXJ’IOK&J’IBHOfI
I/I36I/IpaT€J'IBHOI71 JUArdOCTUKU JJI U3YUCHUSA HAHOCUCTEM

IIK.2

32

3HaTb (I)I/I3I/I‘-ICCKYIO OCHOBY IIPpOIECCCOB, MPOTCKAOMIUX ITPU pCaJIn3allnun
HAaHOTCXHOJIOT'UH, BOSMOXHOCTHU U XapaKTCPHUCTHUKU MAaTCPUAJIOB,
HCIOJIb3YCMBIX B HAHOTCXHOJIOTUAX

I1IK.2

33

3HATH (PU3UKO-XUMHUYECKHE OCHOBBI IIPOIIECCOB, MPOTEKAIOIIUX 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 MCTOAOJOTMYCCKOI'0 aHaJIM3a HAYUYHOT'O MCCIICIOBAHUA U
C€Tro pC3yJIbTATOB

[IK.2

yMeTh pa3pabaTsiBaTh METOIUKH MIPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN
[apaMeTPOB U XAPAKTEPUCTUK U3AEIHI HAHOTEXHOJIOTUNA U MUKPOCUCTEMHOMN
TEXHUKH, AHAUTU3UPOBATH UX PE3YJIbTAThI
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[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U HAHOMATEPHUAJIOB, BO3MOYKHbIE
COCOOBI UX NOJTYYCHHUS

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

I1K.3 36 3HaTh OCHOBHBIE (DM3UKO-XUMHUYECKHNE MOJIEIIN MTPOIIECCOB, SBIICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHON TEXHUKH

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

I1IK.3 yl YMETb OCYIIECTBIIATH (POPMANIU3ALMIO U aJITOPUTMU3ALNIO PYHKIIMOHUPOBAHUS
HCCIIEIYEMOM CHCTEMBI

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

IIK.3 yS BJIJIETh HaBBIKAMH U METOJMKAaMU pa3paboTKu (PrU3HKO-MaTeMaTHUECKUX
MOJIEJIeH MPOLIECCOB, SIBICHUI U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOMN TEXHUKHU

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 MATEMAaTHYECKOTO 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 MPOPECCHOHANTBHON chepbl AeITeIbHOCTH Ha
MHOCTPAHHOM SI3bIKE

OK.1 yl yYMETbh YUTaTh U peeprupoBaTh JUTEPATypPy HA HHOCTPAHHOM SI3BIKE

OK.1 y2 YMETh MCII0JIb30BaTh 3HAHUS S3bIKa JUI TPOHECCHOHATBHOIO MEXKAYHAPOIHOTO
OOHIEHMS U B HAYYHO-HUCCIIEI0BATEIbCKON JeSITEIbHOCTH

OK.2 yl YMETh MCII0JIb30BaTh HA MPAKTUKE YMEHHSI U HABBIKU B OpraHU3alMU
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 MUDPa

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
HAKOIUICHHBIH OIBIT, aHAJIM3UPOBATh CBOM BO3MOKHOCTH

OIIK.1 31 UMETb MPEJCTABICHUE O MOCIEIHUX OTKPBITUAX B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKU

OIIK.1 33 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIIECCA B HAYKE U
TEXHHKE, 3Tallbl HICTOPUYECKOTO Pa3BUTHUSI HAHOTEXHOJIOTHH, MECTO U 3HaUCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

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

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

OIIK.1 36 3HATh MEPeIOBOM OTEUECTBEHHBIHN U 3apyOekKHBII ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUM U MUKPOCHCTEMHOM TEXHUKHU

OIIK.2 yl YMETb UCIOJIB30BATh PE3YIbTAThl OCBOSHUS AUCLUILINH POrpaMMBbl
MarucTpaTyphbl

OIlK.3 yl VMETh OMBIT pabOThI B KOJJIEKTHBE

OIlK.3 y2 YMETb IOPOKAATh HOBBIE UEH, IIPOSBIIATh KPEATUBHOCTD
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OIIK .4 yl YMETh CAMOCTOSITEIIbHO TPHOOPETATh M UCIIOJIb30BaTh B IPAKTUYECKON
JeSITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOEH MpeAMETHON 00JIaCTH

OIIK.5 yl yMeTb 0OPMIIATD, IPEACTABIATH, JIOKJIAIbIBATH U apTyMEHTHPOBAHHO
3alIUIIATh PE3yIbTAThI BHINOIHEHHON pabOTHI

OIIK.5 y2 BJIAJICTh HABBIKAMHM ITYOJTMYHBIX JICJIOBBIX U HAYYHBIX KOMMYHHKAIIUNA

IK.1 31 3HATh OCHOBHBIE 3a/1a4¥, HAIIPaBJICHUs, TEHACHLIUU U NIEPCIEKTUBbI Pa3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKH, a TAK)KE CMEXKHBIX o0nacTeit
HAyK{ ¥ TEXHHUKH, B TOM YHUCIIE, C YYETOM TPEOOBaHMI PETHOHAIBHBIX
NPEINPUITHI

IK.1 yl YMETh MpeaaraTb HOBbIE 00JIACTH HAyYHBIX UCCIIEAOBAHHM U pa3paboToK,
HOBBIE METOJIOJIOTUYECKUE TTOXObI K PEIICHUIO 33a/1a4 B 00J1aCTH
HAHOTEXHOJOTUU U MUKPOCUCTEMHOMN TEXHUKU

I1K.1 y2 BJIQJICTh HABBIKAMH aHAJIM3a M UICHTU(PUKAIIMKA HOBBIX MPO0OJIeM U obJiacTei
HCCJIEIOBaHMsI B 00JIaCTH HAHOTEXHOJIOIMH U MUKPOCHCTEMHOM TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHOW HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUUYECKUMU U HKCIIEPUMEHTAIIbHBIMU MTOAXO0AAMH B TIEPEIOBBIX
HAIPaBJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

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

[IK.2 31 3HaTh OCHOBHBIE METO/1bl BHICOKOUYBCTBUTEJILHON CBEPXJIOKAIbHOU
M30MpaTeNbHON IUArHOCTHUKH ISl U3YYSHHSI HAHOCUCTEM

[IK.2 32 3HATh (PU3HUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOIINX MIPH pealln3aluu
HAaHOTEXHOJIOTHH, BO3MOYXXHOCTHU U XapaKTEPUCTUKU MAaTEPUAJIOB,
HCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

[IK.2 33 3HaTh PU3UKO-XMMHUYECKHE OCHOBBI MPOILIECCOB, MPOTEKAIONINX Ha TPaHUIIAX
paznenax ¢a3 B pa3IMyHBIX HAHO-  MUKPOCHCTEMAaX

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

IK.2 y2 BJIAJIETh HABBIKAMH METOJI0JIOTMYECKOT0 aHAIM3a HAyYHOI'O UCCIIE0BAHUS 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 METOJIbl CUHTE3a U MCCIEN0BaHUs MOJIEIEH

IIK.3 33 3HaTh QU3MUECKUE U MATEMATHYECKUE 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 (PU3MYECKUE MPUHILIUIIBI U MEXAHU3MBI, JIeKaI[e B OCHOBE IMOCTPOEHUS 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,
MCIOJIb3YEMBIX B IPEIMETHON 00acTH

IK.3 yS BIIA/IETh HABBIKAMU M METOJAMKAMU pa3pabOoTKH (PU3HUKO-MATEeMaTHIECKIX

MOJIEJICH MPOIIECCOB, SIBJICHUH M OOBEKTOB B 00JIACTH HAHOTEXHOJIOTHH U

35




MHKpOCHCTCMHOﬁ TCXHUKU

I1IK.3 y8 BJIAJIETh MPAKTHUYECKUMH HAaBBIKAMU PA0OTHI C IIPOTPaMMHBIMU ITAKETaMHU
MaTEMaTHYECKOI0 MOJIEIMPOBAHUS

IK.3 y10 YMETh a/ICKBATHO CTABUTD 334U UCCIEAOBAHUS U ONITUMHU3ALUU 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
MyOJMKaIUi 10 TeME HCCIIeIOBAaHUIT

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 HAa HAyYHBIX CEMHHApax

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

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

IIK.5 32 UMETBH IPEJCTABJICHUE O NATEHTHBIX U JIUTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTeiBacMOl TEME

I1K.5 yl MMETb OIBIT MATEHTHBIX UCCIIE0BAHUI 110 pa3pabaThiBaeMOil TeMaTHKe

[IK.19.B |yl BJIa/IETh METOJIaMU MaTeMaTUYECKOT0 MOJIEJIMPOBAHUSI IPUOOPOB U
TEXHOJOTHYECKHUX IIPOLECCOB C 1IEJIBI0 ONTUMHU3ALUU UX IapaMeTPOB

[IK.19.B |y3 BJIJIETh COBPEMEHHBIMH NporpaMMHbIME cpeactBamu (CAD) monenupoBanus,
ONTUMAJILHOT'O IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS NIPHOOPOB, CXEM U
YCTPOMCTB 3JEKTPOHUKH U HAHOZJIEKTPOHUKH Pa3IMYHOr0 (PYHKIIMOHAIBHOTO
Ha3HAYCHUS

[IK.19.B |y4 yMeTh pa3zpalaTbiBaTh (PU3HMUECKUE U MAaTEMAaTHUECKUE MOJIEIH TPUOOPOB U

YCTPOMCTB 3JIEKTPOHUKH U HAHOAJIEKTPOHUKH, pa3padbaTbiBaTh
TEXHOJIOTMYECKUE MAPIIPYThl UX U3TOTOBIICHUS

@akyﬂbmamueﬁ bl educuunﬂunbl

IIpoexkTHpPOBaHNE H TEXHOJOTHS JJIEKTPOHHOI KOMIIOHEHTHOM 6a3bl

[1K.19.B

31

3HaTh METOJIbI pacyeTa, MPOEKTUPOBAHHUSI, KOHCTPYUPOBAHUS U MOJAEPHU3ALUH
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 IIPOCKTUPOBAHUA BHGKTpOHHOﬁ KOMIIOHCHTHOM 0a3bl U
TEXHOJOTHYCCKUX MPOUCCCOB JJICKTPOHUKH Y HAHOSJICKTPOHUKHN

IIK.19.B

BJIaJIETh COBPEMEHHBIMU ITporpaMMHbIME 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 ANEKTPOHUKY U HAHOAJIEKTPOHUKH, pa3pabaThiBaTh
TEXHOJIOTHYECKUE MAPIIPYThl UX U3TOTOBJICHUS
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