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1. O0mmenoIoKeHus

1.1 JIOKyMeHTBI, perjJaMeHTHPYIOILINe COAepP:KaHue W OPraHu3anui0 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 mporpammbl 28.04.01 HaHOTeXHOIOTMM M MUKPOCHCTEMHAs TEXHHKA,
Marucrepckass mnporpamMma: KOMIIOHEHTBI MHUKpPO- M HAHOCHUCTEMHOM TEXHHUKH (OCHOBHOM BHUJ
JesATeNIbHOCTH  Hay4dHo-ucciieqoBaTenbCkas) COCTOMT B MOATOTOBKE  BBITYCKHUKOB, CIIOCOOHBIX
OCYIIECTBIISITh Hay4YHO-HCCIEAOBATENbCKYIO MPOPECCUOHANBHYIO JI€ATEIbHOCTh, CBA3aHHYIO C (DU3UKOM
MUKPO- ¥  HAHOCHCTEM, WHTEJJICKTYaJIbHBIMH aBTOHOMHBIMU  HU3MEPUTEIIbHBIMU  CHCTEMAaMH,
MUKPO3JIEKTPOMEXaHUYECKUMU CUCTEMaMU, KOMIIOHEHTAaMH MUKPO- U HAHOCUCTEMHOW TEXHUKU, MUKPO-
U HaHOAJICKTPOHUKOM, ONTORIEKTPOHUKOW, MHKPOCEHCOPUKOM, KOMITBIOTEPHBIM MOJCIHUPOBAHUEM U
MPOEKTUPOBAHUEM MTPUOOPOB U YCTPONCTB MUKPOCUCTEMHON TEXHUKH.

Ienn oOpa3oBaTeNbHON MPOrpaMMbI 0a3UPYIOTCS HA COBOKYITHOCTH 3HAHH, YMEHUMN, HABBIKOB H
METOJ/IMK, KOTOPBIMH JOJDKHBI 00s1aaTh BeimyckHUKH OIT 28.04.01 mocne oO0y4yeHus U yepe3 HEKOTOPbIi
npoMexKyTOK BpeMeHu mocie oOydenus. Takke menu OIT 28.04.01 crpositcs Ha MPUHIIAIIE COOTBETCTBUS
npodeccuonansubix TpeboBanuit OIl, mpodeccroHaNbHBIX CTaHAAPTOB MOJIYIMPOBOJAHUKOBOW OTPACIH,
KOTOPBIC YAOBIETBOPSIOT MPOdEeCCHOHATBHBIM TpeboBaHUsM 0a3oBbIX pabortomatenein (AO «H3IIII ¢
OKbB» u AO «HIIIT «BocTok»).

1.3 Cpoku ocBoeHUs1 00pa30BaTeJbLHOM MPOrPaMMbI

O0beM mporpaMMbl MarucTparypbl cocrapisieT 120 3adeTHbIX eauHMI (Hajiee - 3.€.)BHE 3aBUCHMOCTH
OT TPUMEHSEMBIX O00pa30BaTEIIbHBIX TEXHOJIOTUH, pealn3alMyd IMPOrpaMMbl  MarkucTparypbl IO
WH/IMBUIYAIbHOMY Y4€OHOMY IUTaHY, B TOM YHCIIE€ YCKOPEHHOMY OOY4EHHUIO.

Cpox mnomydyenuss oOpa3oBaHHUSI O OOpa3oBaTeNbHOW MporpaMme B O4YHON Qopme o00ydeHus,
BKJTIOYask KaHUKYJIBI, TPEJIOCTABISIEMBIE MOCIIE MPOXOXKACHUS TOCYIapCTBEHHOW WTOTOBOW aTTECTAIIHH,
BHE 3aBHUCHUMOCTH OT MPUMEHSIEMBIX 00pa30oBaTeNbHBIX TEXHOJOTUi cocTaBiseT 2 roxa. OObem
POTPaMMbI MArHCTPATYPBI, pEAIU3YEMbIH 3a OJIMH y4eOHBIN TOJI, COCTaBIsAET He Ooee 60 3.¢.

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

1.5 HopmaTuBHasi 6a3a
TpeboBanus u YCIIOBUS peanuzanuu OCHOBHOI o0Opa3oBaTenbHOM IPOrpaMMBbl
onpenensorcidenepaabHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHJAPTOM BBICILIETO 00pa30BaHUS
no HampasieHuio noArotoBku 28.04.01 HaHOTEXHOIOTMM M MUKPOCUCTEMHAsI TEXHUKA, YTBEPKICHHBIM
npukazoM Munobpuayku Poccuu ot 09.09.15 Ne990 (3apeructpupoBan Muntoctom Poccun 05.10.15,
peructpanrionHbiii Ne39159),a Takke rocy1apcTBEHHBIMUHOPMATHBHBIMU aKTaMU U JIOKAJIbHBIMU aKTaMU

00pa30oBaTeNbHON OpraHU3aIIH.

1.6 OcobGennocTu 006pa3oBaTe/bHOI MPOrpaMMbl

[Tpu paspabotke oOpazoBaTenbHOil mporpammbl 28.04.01 HaHOTEXHOJOrMM M MHUKpPOCHCTEMHAs
TeXHUKa  (Maructepckas nporpamMMa: KOMIOHEHTHI MHUKPO- U HAHOCHCTEMHOW TEXHUKH)YUTEHBI
TpeOOBaHUS PErMOHANBHOTO pBIHKAa TpyAa (B TOM 4UHCIe, pETHOHAIbHBIE OCOOCHHOCTH
npo¢eCCHOHATIBLHON JIEATEIFHOCTH BBITYCKHUKOB U TOTPeOHOCTH paboronateneil), COCTOSIHHE U
MEPCIEKTHBBI Pa3BUTHS TOIYIIPOBOIHHKOBOHOTPACIIH.

Komnerennuu, mnpuoOperaemple  BBITYCKHUKaMH, CGOPMYJIMPOBAHBI TaKkKe C  y4eTOM
npodeccuonanibHoro  craaapra:  «40.058  HmxkeHep-TEXHOJIOT MO  TPOU3BOJACTBY  HM3JCIHI
MHUKPOAIEKTPOHUKN» U «40.006 HMHxeHep-TexHOIOr B 00JacTH MPOU3BOJACTBA HAHOPA3MEPHBIX
MIOJTYIIPOBOTHUKOBBIX ~ NMPHOOPOB M WMHTETPATbHBIX cXem». CoOTBeTCTBHE TPOQeCcCHOHATHHBIX
komrnereHmii ®I'OC BO TpynoBeiM GyHKIUAM, CHOPMYITMPOBAHHBIM B MPOPECCHOHATLHOM CTaHIapTe,
npuBeaeHo B Tabmuie 1.6.1.



Tabmuua 1.6.1

[Tpodeccuonanpasie komnereruun ®I'OC BO B
COOTBETCTBHUH € POQHiIeM 00pa3oBaTeIbHOM
POrPaMMBI

TpynoBbie PyHKIIUN U KBaTH(PHUKAITMOHHbIE
TpeboBaHus, CHOPMYITHPOBAHHBIC B
poecCHOHATLHOM CTaHAapTEH/UITH 110
IPEIOKEHUIO paboToaaTesei

—TOTOBHOCTh (POPMYJIHPOBATH €U U 3a7a4d

HAYYHBIX UCCIICTIOBAaHHM B o0macTu
HaHOTEXHOJIOTUH u MHUKPOCUCTEMHON
TEXHUKH, 000CHOBAHHO BBIOMpPATH
TEOpPETUUYECKHE u HKCIEPUMEHTAIbHbIE
METOBI U cpeacTBa pemeHHs
chopmynupoBanubix 3amad (ITK-1)

—TOTOBHOCTh paspabarbIBaTh METOAMKH
IIPOBEACHUS MCCIENOBAHUM U HU3MEPECHUMU
[apaMeTpoB M  XapakTepUCTHK  W3JENIui
HAHOTEXHOJIOTUH u MHUKPOCHUCTEMHON

TEXHUKHU, aHAIM3UPOBaTh UX pe3ynbraTsl (ITK-
2)

—TOTOBHOCTh pa3palaThiBaTh (PHU3HUECKUE U
MaTeMaTHYECKUE MO/IEIH, IPOBOJTUTH
KOMITBIOTEPHOE MO/JISITMPOBAHKE HCCIICTyEeMBIX
(bU3nIeCKUX MIPOIIECCOB B obnactu
HAaHOTEXHOJIOTUU M MUKPOCHCTEMHOM TEXHUKH
(TIK-3)

—T'OTOBHOCTBH BBIMOJIHATE HAYYHO-TCXHHUYCCKUC

OTYETHI, JOKJIa/Ibl, nyOIuKauu 1o
pe3yJibTaTaM  BBIIIOJHEHHBIX MCCIEI0BAaHUN
(TIK-4)

—T'OTOBHOCTH OQ)OpMHHTL 3aj4BKHM Ha 3allUuTy
O6’beKTOB HHTCHHCKTY&HBHOﬁ CO6CTB€HHOCTI/I
(TIK-5)

O0001menHbIe TPY/A0BbIe QPyHKIIUM:

1. Pa3paboTka, BHeIpeHUE HOBBIX U BBIPAOOTKA
PEKOMEHALUH 10 KOPPEKTUPOBKE CYIIECTBYIOIIUX
TEXHOJOTHYECKHUX MPOIIECCOB BIMYCKa U31ETHi
MUKp0o3JieKTpoHUKH (40.058).

2. Pa3zpaboTka 1 BHEIpEHNE HOBBIX
TEXHOJIOTUYECKUX MPOIECCOB U MPOTPaMM BBIITYCKa
n3aenuii MUKpodieKTpoHuku (40.058).

3. Obecneuenne HyHKIIMOHUPOBAHUS
HAHO3JIEKTPOHHOTO MPOU3BOJICTBA B COOTBETCTBHUH C
TEXHOJIOTMYECKON ToKymMeHTauuen. [lonnepxka u
yIy4dlIeHHE CYIIECTBYIOUINX TEXHOIOTHUECKUX
MPOIIECCOB M HEOOXOANMBIX PEKUMOB ITPOU3BOICTBA
BbIITycKaeMo# opranuzarueit npoaykiuu (40.006).
4. PazpaboTKa 1 BHEIPEHUE COBPEMEHHBIX
TEXHOJOTHYECKUX MPOIIECCOB, OCBOEHUE HOBOTO
000pyI0BaHUS, TEXHOJIOTUIECKON OCHACTKH,
HE0OXOIMMBIX PEKUMOB IMPOU3BOJICTBA HA
BBIIIyCKaeMyo opranuzanueil npoaykuuto (40.006).
5. Pa3paboTka nporpaMM BHEPEHUS HOBOM TEXHUKHU
Y TEXHOJIOTHIA 10 CBOEeMY HarpaBieHuto. Pa3pabotka
TEXHOJIOTUIECKUX MapIIPyTOB H3TOTOBJICHHUS
HaHOAJIEKTPOHHBIX u3aemuii(40.006).

6. Brnanenue HaBBIKAMHU KOMITBIOTEPHOTO
MOJICJIMPOBAaHUSI M MNPOEKTHPOBAHUS NPUOOPOB H
YCTPOMCTB MHUKPO- M HAHOCHUCTEMHOW TEXHUKH B
coBpemeHHbIX CAIIP.

[Ipu peanuzannu 06pazoBaTEIbHON MPOrpaMMbl IPETYCMOTPEHO COMPOBOXKIECHNUE 00yUYaIOLIUXCSI
aKaJeMHYEeCKHM KOHCYJTbTAaHTOM, OKa3bIBAIOIIUM COJACUCTBUE B (HOPMHPOBAHUHM WHAMBHUAYAIbHBIX
00pa3oBaTeNbHBIX TPACKTOPUH, BHIOOpPE AMCIUIUIMH, O0ECNEYMBAIOIMUX MPO(PECCHOHATIEHOE Pa3BUTHE
CTYJICHTA.

1.7  BocTpeGOBaHHOCTHb BBINYCKHUKOB

BeimyckHukM  00pa3oBaTeNbHON  MPOTpaMMBI  BOCTPEOOBAHBI  OTKPHITHIM  aKIIMOHEPHBIM
obmectBoM HoBocrOupckuii 3aBoji MOIYIPOBOJHUKOBBIX MIPUOOPOB C 0COOBIM KOHCTPYKTOPCKHM OIOpPO
(AO «H3III ¢ OKB») u OTKPBITBIM aKUMOHEPHBIM OOIIECTBOM HAyYHO-IIPOU3BOJICTBEHHBIM
npeanpustueM Boctok (AO «HIIIT «BocTok»), KOTOpbIE BBICTYNAIOT OCHOBHBIM IOTpedUTENneM
BBIITYCKHUKOB, oOyd4aromuxcs 1o HampasieHuto 28.04.01 (marmcrepckas mporpamma: KoMrmoHEHTHI
MHKPO- ¥ HAHOCHCTEMHON TeXHUKH). JlaHHbIC PEANPHUATHS BXOAAT B IEPEUYCHb, BKIFOUCHHBIX B CBOIHBIN
peecTp opraHu3anuii 000pOHHO-TIPOMBITITICHHOTO KoMIutekca ([Iprkaz MuHHCTEpCTBA TPOMBIIIIEHHOCTH
u toprosiu Poccuiickoit @enepanun Ne.137 ot 5 ¢eBpans 2013 r.)

[MoaroroBka mo HamparineHno 28.04.01HaHOTEXHOJIOTMM W MHUKPOCHCTEMHAs TEXHHKA BEICTCS
kageapoii [1omynpoBoAHUKOBBIX MPUOOPOB M MUKPO3IeKTpoHUKH HI'TY coBMECTHO ¢ mpennpuaTusiMu
AJIEKTPOHHOW TIPOMBITITIEHHOCTH T. HOBOCHOMpCKa Ha OCHOBAaHHH CYIIECTBYIOIIUX JIOTOBOPOB.

B pamkax »THx J0roBOpoB MarucTpaHThl HamnpanieHus 28.04.01 BBINOJHSIOT MarucTepckue
JIFICCepTaIliH Ha pealbHbIe HAyYHO-UCCIIEIOBATEILCKUE TEMBI, CBSI3aHHBIE C TpoOieMamu, perraeMbie AO
«H3III ¢ OKb» u AO «HIIIT «BocTok».



TpynoycTpoiCTBO BBIMYCKHUKOB ocyuecTBisieTcs npeumyniectBeHHO B AO «H3IIIT ¢ OKb» u AO
«HIIT «BocTok» Ha JOMKHOCTH WHXKEHEPHOTO COCTaBa, JHOO B BUAC MOCTYIUICHUS B aCHHPAHTYPY.
OcranbHble  BBIIYCKHUKH  TPYAOyCTpaumBaloTcsd  JIMOO  HA  OPENNpHUATHSIX W KOMIAaHHIX
MHUKpOdJIeKTpoHHOro npoduias 1. Hoocumbupcka u Poccuiickoit ®denepanmu, 1160 MPOIAOIDKAIOT
pohecCHOHANIBHYIO Kapbepy 3a pyOex oM.

2. KBanuduxkanmoHHasi XapaKTePUCTHKA BbINYCKHUKA

2.1 ObsaacTp npodeccHOHAIBHON 1eATeIbHOCTUBBITYCKHUKOB, OCBOMBIIUX IPOrpaMMmy
MarucTparyphbl, BKIIOYAET COBOKYIHOCTb CPEJICTB, CIIOCOOOB M METOJIOB YEJIOBEUECKOW IEATEIHHOCTH,
HAIPaBJICHHOM HA TEOPETUYECKOE U OKCIEpUMEHTAlIbHOE HCCIEOBaHHWE, MaTeMaTH4ecKoe |
KOMITBIOTEPHOE MOJICIMPOBAHUE, MPOEKTUPOBAHUE, KOHCTPYHUPOBAHHE, TEXHOJIOTMIO MPOU3BOJCTBA U
9KCITyaTallMi0 MaTepuajoB, KOMIIOHEHTOB HAHO- M MHUKPOCHUCTEMHOM TEXHUKH Pa3IM4YHOTO
(GYHKIIMOHATBHOTO HA3HAYCHHS, pa3pabOTKy W MPUMEHEHHE MPOIECCOB HAHOTEXHOJOTUU M METOJOB
HAHOJIMArHOCTHKHU.

2.2 OO0bektamum mnpo(hecCHOHAJIBLHOI 1esATeJIbHOCTH BBITYCKHUKOB 00pa3oBaTeIbHON

MIPOTPaMMBI SIBJISTIOTCS:

— MaTepuaibl ¥ KOMIIOHEHTHI HAHO- U MUKPOCHUCTEMHON TEXHUKH;

— 1puOopBI, yCTPOICTBA, MEXaHU3MbI, MAIIIMHBI HA UX OCHOBE;

— IPOLECCHl HAHOTEXHOJIOTMH U METO/Ibl HAHOAMATHOCTUKH;

— (u3uKo-MaTeMaTHyecKue MU (U3UKO-XMMHUYECKHE MOJENIM IPOLECCOB CHUHTE3a, IUAarHOCTUKU H
(YHKIIMOHUPOBAHUS MaTEPUATIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN TEXHHKHU;

— anmapaTHbIe ¥ MPOrPaMMHBIE CPENICTBA JIJIsl MOACIUPOBAHUS, IPOSKTUPOBAHUS U KOHCTPYHUPOBAHUS,
MOJIyYEHUS U HCCIE0BaHUS MAaTEPUATIOB U KOMIIOHEHTOB HAaHO- U MUKPOCHUCTEMHON TEXHUKH;

— QITOPUTMBI PELIEHUs] HAYYHO-UCCIIEJOBATEIbCKUX U IPOU3BOJICTBEHHBIX 3a/1a4, OTHOCSIIMXCSH K
npodeccuoHanbHOU cepe.

2.3 OCHOBHBIM BHJIOM IPO(ECCHOHATIBHON JESATENBHOCTH, K KOTOPOH TOTOBUTCS BBITYCKHUK
00pa3oBaTebHON IPOrpaMMBbl aKaJeMUUECKONW MarucTpaTypsl,asisercs. Hayuno-ucciedoeamensckas.

2.4 OOy4aroUIMICATOTOBUTCS K PpEIHICHUIO CIEAYIOIUX Npo¢ecCHOHANbHBIX 3agad B
COOTBETCTBUM C  HAIPaBJICHHOCTHIO  (MpoduiieM)oOpa3oBaTeIbHON MpOrpaMMbl M OCHOBHBIM
BUAOMIPO(ECCHOHATBLHOMN 1€ TETbHOCTH.

— ompeleNieHHWe HaNpaBJICHHUH, 1eJel M 3a7a4 HAyYHBIX HUCCIEIOBaHUM, BHIOOP METOJOB MPOBEICHUS
AKCIIEPUMEHTAIbHONU padoThl, aHaIu3, 00paboTKa, UHTEPHPETALM U MPEACTABICHUE PE3YJIbTaTOB U
BBIBOJIOB IIPOBEACHHBIX UCCIIEIOBaHU;

— pa3paboTka METOAMK IPOBEACHHUS HCCIECJOBAaHUM M HM3MEPEHUN MapaMeTpoB M XapaKTEepPUCTUK
U3JIeIMA HAaHOTEXHOJOTUU M MUKPOCUCTEMHOM TEXHUKHU, aHAJIU3 UX PE3YNbTAaTOB;

— paspaboTka (u3MUECKUX W MaTeMaTHYECKUX Mojeled, KOMIBIOTEPHOE MOJAEIUPOBAHHE
UCCIIEyeMbIX (PU3NYECKUX MPOLECCOB B 00JaCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH;

— TMOATOTOBKAa HAayYHO-TEXHUYECKHUX OTYETOB, 0030pOB, pedepaToB, MyOIMKAIMi MO pe3ylbTaTaMm
BBINOJIHEHHBIX UCCIIEI0BaHUI, MOATOTOBKA M MPEJICTaBlIEHHE JIOKJIaJI0B HAa Hay4YHble KOH(EpEeHIIUN U
CEMUHAapHI,

— (Quxcanus 1 3amuTa 00BEKTOB HHTEIUIEKTYaIbHONH COOCTBEHHOCTH.

2.5 Ilnanupyemble pe3yabTaThbl 0CBOEHHS 00Pa30BaTeIbLHOI MPOrpaMMbl (KOMIIETEHIIHN).
B pesynbrare ocBoeHus: 00pa3oBaTeIbHOM MPOTrPAMMBI Y BBITYCKHHUKA JTOJDKHBI OBITH C(HOPMUPOBAHBI
cienyoomue komneTeHuu (tadbauna 2.5.1).
Tabnuna 2.5.1

Koabi ‘ Komnerennuu, 3HaHusi/ yMeHust

Obwexynomypuviexomnemenyuu (OK)

OK.1 \ CIOCOOHOCTDH HCNO0JIB30BATh HHOCTPAHHBIN A3BIK B IPOgecCHOHAIBHOI cepe




3HATh TEPMHUHOJIOTHIO PO(ECCHOHATBHOM chepbl NeSTETFHOCTH Ha MHOCTPAHHOM SI3BIKE

yl | ymeTh unTath u pedepupoBaTh JUTEPATYPY Ha HHOCTPAHHOM SI3bIKE
y2 | yMeTh UCIOJIb30BaTh 3HAHUS SI3bIKA JJIs1 TPO(PECCHOHATBHOTO MEXTIYHAPOJHOTO OOIIEHUS U B
Hay4YHO-HMCCIIEI0BATENbCKON I€ATEIIbHOCTH
OK.2 CIIOCOOHOCTDH HCI0JIL30BATH HA IPAKTHKE YMEHHS U HABBIKU B OPraHU3alluu
HCC1e10BATE/ILCKUX U TPOEKTHBIX PadoT, B yNpaBJIeHHH KOJLUIEKTHBOM
yl | ymeTb ncrosnp30BaTh Ha IPAKTUKE YMEHUS U HaBBIKU B OpraHU3allul HCCIIE10BaTENbCKUX U
IIPOEKTHBIX PaloT, B YIPABICHUU KOJUIEKTUBOM
OK.3 TOTOBHOCTb K AaKTHBHOMY OOIIIEHUIO C KOJUIETaMH B HAY4YHOIi, IPOMU3BOACTBEHHOMN 1
COMAJILHO-00111eCTBEHHOI cdepax 1esATeIbHOCTH
yl | ymers npuaMMaTh 3 (PEeKTUBHBIE YITPABICHUYECKUE PEIICHUS B YCIOBHUIX HEONPEACICHHOCTH,
HKCTPEMAaJIbHBIX CUTYalUi, OCTPON KOHKYPEHTHOM O00pbObI, NeUIIUTA PECYPCOB,
HETUIATe)KECTIOCOOHOCTH MPETPUITHI
y2 | yMeTh 00IIaThes C KOJUIEraMy B HAYYHOM, TIPOU3BOJCTBEHHOM U COIMAIbHO-00IIECTBEHHOM
cepax AesTenbHOCTH
OK.4 CIOCOOHOCTH aJaNTHPOBATHCH K M3MEHSIOLIUMCS YCJIOBUSAM, IIePeOlleHUBATH
HAKOILICHHBIH ONBIT, AHAJTU3HPOBATH CBOH BO3MOKHOCTH
31 | 3HaTh OCHOBHBIE METOI0JIOIMYECKHE KOHIIENIIUN COBPEMEHHON HayKH
32 | 3HaTh COBPEMEHHYIO HayUYHYIO0 KapTHHY MUpa
33 | 3HATh HHTETPAIbHBIC SKOHOMUYECKHE MOKa3zaTesn 3(pPEeKTUBHOCTH POESKTOB
34 | 3HaThb OCHOBHBIE METO/Ibl HAYYHOI'O MIO3HAHUS
35 | 3HaThb OCHOBHBIE METO/I0JIOTUYECKUE KOHLENIIMYA COBPEMEHHON HayKU
36 | 3HaTh CUCTEMHYIO IEPUOJU3ALIMIO0 HCTOPUU HAYKU U TEXHUKH
37 | 3HaThb OCHOBHBIE METO/Ibl HAYYHOI'O MIO3HAHUS
38 | 3HaTh COBPEMEHHYIO HAYUHYIO KApTUHY MUpa
yl | ymMeTb aanTupoBaThCs K U3MEHSIOUIMMCS YCIOBUAM, IEPEOLICHUBATh HAKOIUIEHHBIN OIBIT,
aHAJIM3HPOBATh CBOU BO3MOKHOCTH
y2 | yMeTh HACHTU(UIIUPOBATh PUCKH, pa3pabaThIBaTh MPOrpaMMy YIPaBJICHUS] pUCKAMU
Obwenpogheccuonanonviekomnemenyuu (OIIK)
OIIK.1 | cmocoOHOCTH MOHMMATH OCHOBHBIE PO0JIeMBbI B CBOEH NMpeIMeTHOI 00/1acTH, BHIOMPATh
METO/bI M CPEICTBA HX PELICHHUS
31 | uMeTh npeacTaBlIeHNE O MOCIEAHUX OTKPHITHIX B 00JaCTH HAHOTEXHOJIOTUU U
MUKPOCHCTEMHOMN TEXHUKHU
32 | yMETh OIICHUBATh UHBECTULIMOHHYIO MTPUBJIEKATEILHOCTD IPOEKTA C YUYETOM CTa/IUU €TI0
pealn3alliy U TUIIAa HHBECTOPA
33 | 3HaTh OCHOBHbIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIlecca B HAyKe U TEXHUKE, ITaIlbl
UCTOPUYECKOrO Pa3BUTUSI HAHOTEXHOJIOTHUH, MECTO U 3HAUEHUE HAHOTEXHOJIOTUH B
COBPEMEHHOM MHUpE
34 | 3HaTh METOJI0JIOTHYECKNE OCHOBBI M IPUHLIUIIBI COBPEMEHHON HAYKU
35 | 3HaTh OCHOBHbIE HCTOPUUYECKHUE ITAIIbI U MPEANOCHIIKA BOSHUKHOBEHUSI HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU
36 | 3HATH NEPEOBOI OTEUECTBEHHBIN U 3apyOES)KHBIN OMBIT U JOCTUKEHUS B 00JIACTH
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU
yl | 3HaTh METOJOJIOTHIO Pa3pabOTKU MPOEKTOB U MPOrpaMM, B TOM YHCJI€ TOCTPOCHUS,
peopranu3aiiu, peCTpyKTYpH3alui U peMHXKUHUPHHTa OM3HEC-TIPOIIECCOB
y2 | yMeTh IPOBOAUTH aHAIH3 () (HEKTUBHOCTHU peasn3alliy MPOeKTa
y3 | ymeTh pa3pabaTbiBaTh CUCTEMY YIIPaBIEHUS IPOEKTOM, POPMHUPOBATEH OIOIKET MPOEKTA,
OCYILIECTBISITh OPTaHNU3ALIMOHHOE TPOEKTUPOBAHHE
OIIK.2 | cmocoOOHOCTH HCIOJIL30BATH Pe3YJIbTAThl OCBOCHHUS JUCHUILIMH IPOrPAMMbI
MarucTpaTyphbl
yl | ymMeTh HCTI0Nb30BaTh pe3yJbTaThl OCBOCHUS JUCIUILUIMH IPOrpaMMBbl MarucTpaTyphbl
OIIK.3 | cmocoOHOCTH ICMOHCTPHPOBATH HABBIKHM PadOThHI B KOJJICKTHBE, I0P0KIaTh HOBbIE

ujaen (KpeaTuBHOCTb)




31 | yMeTb OpraHN30BBIBATH IPOCKTHYIO PabOTY, pa3padaThiBaTh U KOHTPOIUPOBATH PECypCo-
BPEMEHHBIE POEKTHBIE MTOKA3aTEH
32 | 3HaTh MOHSTUE U BUJbI PUCKOB
33 | 3HaTh MPUHIIMIIBI, METO/IbI, HHCTPYMEHThI KOMaHA000pa30BaHUS M TEXHOJIOTUHU pabOTHI B
KOMAaHJIe
34 | 3HaTh OCHOBHBIE METO/IbI YIIPABJICHUS TPOEKTaMU
yl | uMeTh ombIT paboThI B KOJICKTHBE
y2 | yMeTh OPOXKAATh HOBBIE UJIEH, IPOSIBJIATH KPEaTUBHOCTh
y3 | yMETh OCYIIECTBIATh MHHOBAIMOHHOE MPOEKTUPOBAHUE, OLIEHUBATH dPPEKTUBHOCTD
UHHOBAIMI
OIIK.4 | cioCcOOHOCTH CAMOCTOATEIBLHO IPUOOPETATH M UCIIOJIH30BATH B MPAKTHYECKOM
JAesiTeJIbHOCTH HOBbIE 3HAHNWSI U YMeHHsl B CBO€il NIpeIMeTHOM 00J1aCTH
yl | yMeTh caMOCTOATEIHHO MPHUOOPETATh M UCTIOIB30BATh B MPAKTUYECKON JESITEILHOCTH HOBBIE
3HAHUS U YMEHUS B CBOCH MPEMETHON 001acTu
OIIK.5 | roroBHOCTH O(POPMJISITH, IPEACTABJATh, JOKJIAABIBATH U APTYMEHTHPOBAHHO 3aIIUIIATH
pe3yJabTaThl BHINOJIHEHHOH PadoThl
yl | ymeTb 0hopMIIsATE, MPEACTABIATD, JOKIAABIBATH U APTYMEHTUPOBAHHO 3aIIUIIATH PE3YJIbTAThI
BBIIIOJJHEHHON pa0oThI
y2 | BnIajeTh HaBbIKAaMU MYOIMYHBIX AETOBBIX M HAYUYHBIX KOMMYHUKAIUI

Ilpogpeccuonanvuvie komnemenyuu (I1K) @I'OC, omnocauuecsi K 0CHOBHOMY 68Uy 0essmeIbHOCU

IIK.1

TOTOBHOCTH (p)OPMYJIMPOBATH LIEJIU U 331a4M HAYYHBIX UCCJIeI0BAHUI B 00J1aCTH
HAHOTEXHOJIOTMHA ¥ MUKPOCHCTEMHOI TEXHUKH, 000CHOBAHHO BbIOMPATh TeOPEeTHYECKHUE
U IKCIIEPHUMEHTAJIbHbIE METO/IbI M CPEJACTBA pelieHus c(hOpMyIHMPOBAHHBIX 32124

31

3HaTb OCHOBHBLIC 3aa4H, HAIIPABJICHUA, TCHACHIIUU U IICPCIICKTUBBLI PA3BUTHUA
HAHOTCXHOJIOTMH U MI/IKpOCI/ICTeMHOI\/JI TCXHHUKHU, a TAKXKC CMCIKHBIX obOnacreit HAayKHU U
TCXHUKH, B TOM YUCJIC, C YICTOM Tpe60BaHPII>i PEruoHaJIbHbIX Hpe,Z[HpI/IHTI/Iﬁ

YMETh IpeAJiaraTh HOBbIE 00JIaCTH HAYYHBIX MCCIIEJOBAaHUH U Pa3pabOTOK, HOBBIE
METOA0JIOTMYECKHE MOIXO0/IbI K PEIIEHHIO 33/1a4 B 001aCTH HAHOTEXHOJIOTUH U
MHKPOCHCTEMHON TEXHUKH

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

BJIaJCTh COBpeMCHHOﬁ Haquoﬁ TepMI/IHOJIOFI/Ieﬁ U OCHOBHBIMU TCOPETUUYCCKUMHU U
OKCHCPUMCHTAJIbHBIMHU IMOAXO0JaMH B IICPCAOBLIX HAIIPABJICHUAX HAHOTECXHOJIOTMHU U
MHKpOCHCTCMHOﬁ TCXHHUKHU

YMETDB BBIITOJIHATD TCOPETUUCCKOC U SKCIICPUMCHTAJIBHOC UCCIICAJOBAHUE B paMKax
IIOCTABJICHHBIX 3a1a4

IIK.2

rOTOBHOCTD pa3pa6aTuBaTb METOAUKHU IMMPOBECACHUSA uccjaeI0BaHUuM U I/I3MepeHI/II7[
mapaMeTpoB U XapaKTePUCTHUK H31eJIH HAHOTEXHOJIOTHH H MHKpOCHCTeMHOﬁ TE€XHUKH,
AHAIMN3NPOBATH UX PE3YJIbTATDBI

3]

3HaTb OCHOBHBIC METO/IbI BBICOKOqYBCTBHTGHBHOﬁ CBGpXJ’IOKﬂJ’IBHOﬁ I/I36I/IpaT€J'IBHOI\/'I
AUATrHOCTUKU JJISI U3YUCHUS HAHOCUCTEM

32

3HaTh (U3HUYECKYIO OCHOBY MPOIIECCOB, MPOTEKAIONIUX MPU PeaTH3allii HAHOTEXHOJIOTHH,
BO3MOKHOCTH M XapAaKTEPUCTUKH MAaTEPUAIIOB, MCIIOJIb3YEMbIX B HAHOTEXHOJIOTUSIX

33

3HaTh QU3HKO-XHUMHUUYECKHE OCHOBHI TIPOIIECCOB, TPOTEKAIOIINX HA TPaHUIaX pasnenax ¢as B
pa3IMYHBIX HAHO- U MHUKPOCHUCTEMAX

34

3HATb OCHOBHBIC MCTPOJIOTHYCCKUEC XaPAKTCPUCTUKHU BaXXHCHUIITUX THUIIOB CCHCOPOB 1
AKTHOATOPOB

YMETHb 'OTOBUTH METOAOJIOTHICCKOC 000CHOBaHHE HAayY4YHOI'O UCCJICAOBaHUA U TEXHUYICCKOM
pa3pa60T1<H B 00J1aCTH HAHOTEXHOJIOTHH 1 MHKpOCHCTeMHOﬁ TCXHHUKHU

BJIAZICTh HABBIKAMUW MCTOJOJOTMYCCKOr0 aHaJIn3a HAYYHOI'0 MCCJIICIOBAHUA U €0 PE3YyJIbTATOB

yMeTh pa3padaThiBaTh METOJIMKU MPOBEICHHS NCCIIEAOBAHUM U U3MEPEHHH TapaMeTpoB U
XapaKTePUCTHUK U3ENINi HAHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHUKH, AaHAJTM3UPOBATh X
pE3yJIbTaThI




y4 | yMeTh aHAJIM3UPOBATH CBOMCTBA HAHOYACTHUI] U HAHOMATEPHAJIOB, BO3MOKHBIE CIIOCOOBI X
MOJIyYEeHUS

IIK.3 TOTOBHOCTH pa3padarbiBaTh GU3NYeCKHe 1 MaTeMaTH4YeCKHe MO/ieJId, IPOBOIUTH
KOMIILIOTEPHOE MOJIeJIMPOBaHHUeE HccaelyeMbIX (U3MYecKUX MPoueccoB B 00/1acTH
HAHOTEXHOJIOTMH U MUKPOCHCTEMHOI TEXHUKHU

31 | 3HAaTH MCETOJABI CUHTE3a U UCCIICAOBAHUA MO,I[GJ'IGfI

32 | 3HATh MPUMEHSEMBIE PEIICHUS IS IIepeadd HHYOpMAIIMH MEXTy aCHHXPOHHBIMH
JOMEHaMHU IU(PPOBBIX INEKTPHUUECKUX CXEM

33 | 3HaTh (PU3HUECKHUE U MATEMATUICCKUE MOJICIIN MIPOIIECCOB U SBIICHUHN, OTHOCAIIUXCS K
HCCIIETyeMOMY OOBEKTY

34 | 3HaTh OCHOBBI aBTOMAaTHYECKOTO MPOSKTUPOBAHHUS HIICKTPOHHBIX TPUOOPOB

35 | 3HaTh OCHOBHBIC MEXaHU3MBI (bI/ISI/ILIeCKI/IX HBJ'ICHI/II\/'I, MMPOUCXOAAIINNX HA HAHOYPOBHE

36 | 3HaTh OCHOBHBIC (1)I/I3I/IKO'XI/IMI/ILIGCKI/IC MOJCIIN IIPOLECCOB, SIBJICHUH B OOBEKTOB B 00J1aCTH
HAHOTCXHOJIOT'MH U MHKpOCHCTeMHOfI TCXHUKU

37 | 3HaTh (pu3HUECKHE IPUHIUIIBI U1 MEXaHU3MBI, JIEXKAIIE B OCHOBE IOCTPOEHUS U
(YHKIIMOHMPOBAHUSI HAHO- U MUKPOCTPYKTYP

38 | 3HaTh CIIOCOOBI OMMCAHUSI OCHOBHBIX YacTel COBPEMEHHBIX LIU(POBBIX JIEKTPUUECKUX CXEM C
ITOMOUIBIO CHEIMATIM3UPOBAHHBIX S3bIKOB ONMCAHUs Ha ypoBHe RTL

39 | 3HaTh NPHUHIMIIBI TOCTPOSHUS MOJIeNIel BepupUKaIIUU [UPPOBBIX AIEKTPUUECKHX CXEM

310 | 3HaTh CTPYKTYpPY IEKTPOHHBIX U MUKPOIPOLIECCOPHBIX YCTPOUCTB 00paOOTKH ITEPBUUHOMN
nHpopmauu

311 | 3HaTh OCHOBHBIE METO/IbI 00PAaOOTKH U(POBHIX CUTHAJIOB

312 | 3HaTh OCHOBHBIE THIIBI JICKTPOHHBIX YCTPOMCTB 00pabOTKH NMEPBUYHON HH(OPMAIIH

313 | 3HaTh OCHOBHBIE APAMETPhI AIEKTPOHHBIX KOMIIOHEHTOB MCII0JIb3YEMbIX B YCTPOICTBAax
NEePBUYHON 00pabOTKH HHGOpMAITHH

314 | 3HaTh OCHOBHBIC BU/bI Hp606p330BaHI/I$I AHaJIOI'OBBIX CUT'HAJIOB B L[H(i)pOBBIC

315 | 3HaTh PU3NUECKYIO, XUMUKO-(PU3UIECKYIO U TEXHOJIOTHUECKYIO CYITHOCTh IMPOIIECCOB,
IIPOTEKAIOIINX IIPU U3TOTOBJIEHUU MUKPOCUCTEM; IIPOU3BOACTBEHHYIO TUTUEHY: YUCTOTY
matepuanos u nomeuieHuil; ECT/l u e€ npumenenue

316 | 3HATBCTPYKTYPYMHUKPOIPOLIECCOPHONCUCTEMBI

317 | 3HaTh OCHOBHBIE PA3HOBUJHOCTH APXUTEKTYPBI COBPEMEHHBIX MUKPOIIPOLIECCOPOB

318 | 3HaTh OCHOBHEIC BHUJIBI ITAMATU MUKPOIIPOUCCCOPHBIX CUCTEM

319 | 3HaTBCHUCTEMYKOMaHAMMKpPOIIpOLIECCOpA

320 | 3HaTh METO/bI U TEXHUUECKHE PEIICHUs OpraHu3aui ooMeHa nadopmanueii B
MHUKPOIPOLIECCOPHBIX CUCTEMAX

321 | 3HaTh OCHOBHBIE NPHUHIIMIIBI BU3YyaJIM3allMK HH(OpMaluu

322 | 3HaTh CXeMbl YIPaBJIEHHUs BBIBOJAOM MH(OpMaIH

323 | 3HaTh KIacCU(UKAIMIO CUCTEM 0TOOpaxeHus! HHpOpMaliu

324 | 3HaTh OCHOBHBIE APAMETPhl U TEXHUUECKUE XapaKTEPUCTHKH CPEJICTB OTOOpaXEeHUs
nHpopManun

325 | 3HaTh (1)H31/I‘ICCKI/IG MPUHIUIIBI pa60T51 CCHCOPOB MCXAaHUYCCKHNX, TCIIJIOBbIX, MAIrHUTHBIX,
XUMHYCCKUX U paJUAIMOHHBIX BECJIMYNH

326 | 3HaTh PU3NYECKUE MPUHIUIIBI PaOOTHI aKTIOATOPOB C ANEKTPOCTATUUECKUM U TEPMUYECKUM
YIIPABJICHUEM

327 | 3HaTh OCHOBHBIE BIUSIONINE (PAKTOPHI CEHCOPOB M MYTH OCJIA0JICHUS UX IEHCTBUS

328 | 3HaTh PU3NUECKUE OCOOCHHOCTH MOTYIPOBOJHIUKOBBIX HHTETPAIbHBIX PE3UCTOPOB ,
cyoMukpoHHbIX 1 HaHOMUKPOHHBIX KMOIIT Ha o6bemHoM kpemuuu u KHU-cTpykTypax ,
BBICOKOYACTOTHBIX TPAH3UCTOPOB HA IeTEPOCTPYKTYpPaAX

329 | 3HaTh TEXHOJOTUYECKUE OCOOEHHOCTH N3TOTOBJIEHHSI MHTErPATbHBIX MOJIYITPOBOIHUKOBBIX
PE3UCTOPOB, CYOMUKPOHHBIX U HAHOMHKPOHHBIX TPAH3UCTOPOB, HUCIIOIB3YEMbIX B
coBpemeHHbIX CBUC 1 YBUC

yl | ymMeTh ocymiecTBIsATh (hOpMAIN3ALUIO U aITOPUTMHU3ALNIO (DYHKIIMOHUPOBAHUS HCCIEyeMOM
CHCTEMBbI




y2 | yMeTb BEIOMpATh MPAKTUYECKUE BAPUAHTHI TEXHOJIOT MU U3TOTOBICHUS HJIEMEHTHOM 0a3bl
MUKPODJIEKTPOHUKH ¥ MUKPOCHCTEM JIJISl PEIICHUS] MH)KEHEPHBIX 3a/1a4
y3 | BIaAeTh METOIaMu pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTHK MOJIENEH,
UCIOJIb3YEMBIX B IPEIMETHOI 001acTu
y4 | yMeTb IPOBOJUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOIMUECKOE IPOEKTUPOBAHUE
KOMITOHEHTOB MUKPOCHCTEMHON TEXHUKH, NHTEIIEKTYAJIbHBIX MUKPOCHCTEM, CEHCOPOB U
aKTI0ATOPOB
y5 | BIaaeTh HaBbIKAMU U METOJIMKaMU pa3paboTKU (PU3HKO-MAaTEeMaTHYECKHX MOeIeH
IIPOLIECCOB, ABJICHUN U OOBEKTOB B 00JACTH HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH
y6 | yMeTh NOHUMATh CYTh MOAEIUPYEMBIX 3PPEKTOB HA OCHOBE rpa)uuecKoro NpeAcTaBIeHUs
nH(pOpMALNY; TPEACTABIATh PE3YJIbTaThl PEHICHUS 33134, OIMCAaHUE PacUETHO-TPaPHIECKOro
3a/1aHus B y10O0HOU (dopme
y7 | yMETb OCYIIECTBIATH BEIOOP CTPYKTYPhI MUKPOIIPOILIECCOPHON CUCTEMBI B COOTBETCTBHUH C
OCTaBJICHHOU 3agauei
y8 | BIageTh NpakKTUYECKUMHU HaBBIKAMHU paOOTHI C MPOrpaMMHBIMH MTAKETAMH MAaTEMaTHUECKOTO
MOJICIIUPOBaHUs
y9 | yMETh HCNIONIB30BaTh MUKPOIIPOLIECCOPHBIE CUCTEMBI IIPU PEILIEHUU KOHKPETHBIX 3a/1a4
aBTOMATH3AllMM SKCIIEPUMEHTA U YIIPaBJICHUs IPOU3BOICTBEHHBIMHU ITPOLIECCAMU
y10 | yMeTh aieKBaTHO CTaBUTh 3aJjaud UCCIEOBAHUS U ONTUMU3ALUH CIOKHBIX O0BEKTOB Ha
OCHOBE METOJIOB MATEMaTUYECKOT0 MOIETUPOBAHUS
yl1l | yMeTp IpUMEHATH COBPEMEHHBIE METO/IbI pacyeTa U aHAJIN3a HAHO- U MUKPOCHCTEM
y12 | ymers co3naBath RTL onucanue mudpoBoii 2IeKTpUYECKON CXEMBI 110 ee cnenu(pukanum
y13 | ymeTs pazpabaTbiBaTh MOJEIb BepUbUKALMH HUPPOBOH IIEKTPUUECKON CXEMBI 110 €€
crienu(pUKaIum
y14 | yMeTh NpUMEHATH TUIIOBBIE CTPYKTYPHBIE CXEMBI [l HOBBIX IIPOEKTHBIX PELICHUM
y15 | ymers ucnons3osats n3zBectHble anroputMmel LHOC s penieHnst KOHKpETHBIX 3a7ad o
00paboTKe epBUYHON HH(DOpMaIUn
y16 | yMeTh UCIIOJIb30BaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y MpH PEeLICHUH KOHKPETHBIX 33]a4 110
00paboTKe NepBUYHOI HH(pOpMAITUU
y17 | yMeTh OCyLIECTBIIATh OLEHKY BO3MOXKHOCTEH U 0OOCHOBAHHBIN BBIOOp THUIIA CPE/ICTBA
0TOOpakeHHsI UH(POpPMAaIIMK B COOTBETCTBUU C PEHIAEMbIMU 3aJa4yaMu
y18 | yMeTh BBIOMpaATh NPaKTHUECKUE BAPHAHTHI CEHCOPOB M aKTIOATOPOB VISl PELICHUS
MHXEHEPHBIX 3a]a4
y19 | yMeTh ucnob30BaTh MPUEMbI OCITIA0IEHHS JeMCTBUS BIUAIONMX (PAKTOPOB AJIS CO3aHMS
MHUKPOCHCTEM C HEOOXOAMMBIMU METPOJIOTUYECKUMHU XaPaKTEPUCTUKAMHU
y20 | yM€Th IPOEKTUPOBATH CEHCOPBI MEXAHUUECKUX, TEIVIOBBIX U MArHUTHBIX BEJIMYUH C YUETOM
0COOEHHOCTEN U3MepSEMbIX BETUUNH
y21 | yMeTh IPOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE TPOEKTUPOBAHKE
MHTEJJIEKTYaJIbHBIX CEHCOPOB
y22 | yMeTh IPUMEHITh MAaTEMaTUYECKOE MOJIEIMPOBAHUE /ISl aHAJIN3A AIIEMEHTHOM 0a3bl
cyOMHKpOHHBIX 1 HaHOMUKpOHHBIX CBUC 1 YBUC
y23 | yMETh BBIYUCIATH OCHOBHBIE TAPAMETPhI COBPEMEHHBIX MOJIYTPOBOIHUKOBBIX HHTETPAIbHBIX
PE3UCTOPOB M TPAH3UCTOPOB
IIK.4 TOTOBHOCTH BBINOJHATH HAYYHO-TEXHHUYECKHE 0TYEThl, JOKJIAAbI, MNY0JIUKALMH 110
pe3yJIbTaTaM BbIIOJHEHHBIX HCCICAOBAHMNI
yl | UMETh OMBIT MOATOTOBKU HAYYHO-TEXHUYECKUX OTUETOB, TOKJIA0B U MyOIUKaLUi IO TeEME
UCCIIEOBAHUMI
y2 | yMETh OLIEHUBATh HAYYHYIO 3HAUMMOCTb U MEPCTIEKTUBBI IPUKIIATHOTO UCIIOJIb30BAHUS
pe3yabTaTOB UCCIIEJOBAHUHN B 00J1ACTH HAHOTEXHOJIOIMH U MUKPOCHCTEMHOM TeXHUKH
y3 | UMETh ONBIT pabOTHI C MEPUOANUECKON HAYUHOM JINTEPATYpOH, TUCKYCCHI Ha 3aJJaHHYIO TEMY
Y BBICTYIUIEHUN Ha HAYYHBIX CEMUHApax
y4 | yMeTh ienath JOKIa/lbl Ha 3aJaHHYI0 HAYYHYIO TEMY
IIK.5 TOTOBHOCTH 0()OPMJISITH 3asiBKH HA 3allIUTY 00bEKTOB HHTELJICKTYAJIbHOM




COOCTBEHHOCTH

31 | 3HaTh 00 OCHOBHBIX TPEOOBAHUSIX, IPEIBIBISIEMBIX K 3asBKaM Ha 3alIUTy OOBEKTOB
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH

32 | IMEeTh NPEJCTABICHNE O MATEHTHBIX U JUTEPATYpPHBIX HCTOYHHUKAX MO pa3zpabaThiBaeMOM TeMe

yl | IMETh ONBIT NATEHTHBIX UCCIICAOBAHMM MO pa3pabaThIBAEMOM TEMATHUKE

IIpogheccuonanvnvie komnemenyuu (I1K), ycmanosnennvlie 0opazosamenvHol opeanuzayue

OONOHUMENbHO K KOMNnemeHyusim OCHO6HO2O suda oesmenbHoCmu

I1K.19.B

CMOCOOHOCTH Pa3padaThIBATh TEXHUYECKHE 32/IaHHS HA TPOEKTHPOBAHHE
TeXHOJIOTHYECKHX MPOIECCOB MPOU3BOACTBA MATEPHAJIOB H H3/1eJINii 3JIEKTPOHHOI
TeXHHKH

31

3HaTh METOJIbI pacyeTa, IPOEKTUPOBAHUSL, KOHCTPYUPOBAHUS U MOJAEPHU3ALUH SIIEKTPOHHOU
KOMIIOHEHTHOM 0a3bl C UCIOJIb30BaHUEM CHCTEM aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUS U
KOMIIBIOTEPHBIX CPENCTB

BJIAACTb MCTOAAMHU MATCMATHUYCCKOI'0O MOJACIMPOBAHUA HpH60pOB N TCXHOJOI'MYCCKUX
IIPOLECCOB C LECJIIBIO ONITHMHU3AINHU UX ITAapaMETPOB

BJIAZACTb MCTOAAMHU ITPOCKTUPOBAHUA BHGKTpOHHOfI KOMITOHCHTHOM 0a3bl M TEXHOJIOTMYCCKUX
IIPOHECCOB 3JICKTPOHUKHU U HAHOJJICKTPOHHUKHN

BJIJIETh COBPEMEHHBIMH NporpamMmubIiME cpeactBamu (CAD) monenupoBanus,
ONTUMAJILHOI'O IPOEKTUPOBAHUS U KOHCTPYHPOBAHUS MPUOOPOB, CXEM U YCTPOMCTB
AJIEKTPOHUKHU M HAHOAJIEKTPOHUKH Pa3IMIHOr0 (P)YHKIMOHATHHOTO HA3HAYCHUS

yMeTb pa3zpalaTbiBaTh pU3NUECKUE U MATEMAaTUUECKUE MOJEIH TPHUOOPOB U YCTPOICTB
AJIEKTPOHUKHU M HAHOAIEKTPOHUKH, pa3padaTbIBaTh TEXHOJIOTHIECKUE MAPIIPYTHI HX
U3TOTOBJICHUS

Oranbl GOopMUPOBAHUS KOMIIETEHIIUI BBITYCKHUKA IPUBEACHHI B Ta0HIe 2.5.2.




Jranbl (POPMUPOBAHUS KOMIIETEHIIUI BHINTYCKHUKA

Tab6muma 2.5.2

Kox

poheCCHOHATBHBIX

yMeHHﬁ 1 HaBBIKOB

ucceoBartenbekas pabora

npoheCcCHOHANBHBIX YMEHHI

U OIbITa NPodhecCHOHATBHOM

JCATCIIBbHOCTH, anaaneﬂne
WHHOBAllUSMU

pabora

Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIICTCHIINH
IpoussoncTeenHas
o IIpaKTHKa: HAy4YHO-
I/IHOCTP&HHI:II/I SA3BIK;
Hnoctpal i SI3BIK HCCIICN0BaTEIbCKasA pa60Ta; ITDOH3BOICTECHHA
. HOCTPaHHBIU A3bIK, N3B! 'TBCHHas
YuebHast npakTHka: p ’ IpousBoacTBeHHas p .
OK.1 IpousBojcTBeHHAs AKTHKA: TDAKTHKA [0 (TIpeAMIIOMHAs ) TIPaKTHKA:
11] TUKA: II] TH] I
* TIpAKTHKA 110 MOTY4CHUIO IIpaKTHKa: HAy4YHO- P oI ‘ISHI/IIO Hay4YHO-HUCCJIIEA0BATEIILCKasA
npodecCHOHATBHBIX HcclieioBaTtelbekas paboTa Y . pabora
npod)ecCHOHATBHBIX YMEHHIT
YMCHUH 1 HABBIKOB 1 OMbITA MPO(ECCHOHAIBHOM
JEATCIIbBHOCTH
OK.Z YHpaBHSHl/leI/IHHOBaLU/ISlMI/I
IpoussoncTeenHas
IIpaKTHUKa: HAy9YHO-
Vae6 Hccie0BaTenbeKas pabora;
YCOHas NMpaKTHKa:
P IpoussoncTeenHas IIpousBoacTBeHHAs
npOHZBOZ{CTBCHHaﬂ
IIPpaKTHKa I10 IOJyUYE€HHUIO IIpaKTHUKa: IIpaKTHUKa 110 (HpCHHI/IHHOMHaﬂ) TIpaKTHKa:
OK.3 MpPaKTHKA: HAYYHO-
TIOJTY4YEHU IO Hay4YHO-HCCJIEA0BATEIIbCKast

OK4

CHCHM&J’[LHLICFJ’IaBBIHaHO:)JT

exTpoHuku; dunocodpus

IpounsBojicTBEHHAS
MPAKTUKA: HAy4HO-
nccieIoBaTeNbCKas paboTa;
CrienanbHble I1aBbl
HAHOYIEKTPOHUKH

Hctopus u Mmetononorus
HAyKH U TEXHUKH B obuacti
HaAHOTEXHOJIOTHUH,
IpoussoncTeenHas
TIPaKTHKA: HAY4YHO-
uccieaoBaTenbekas pabora;
IpoussoncTeenHas
TIpaKTHKaA: IIpaKTHKa 110
TIOJIyYEHHUIO
npohecCUOHANBHBIX YMEHHI
1 OMbITa MPOodheCcCHOHATBHOM
JIeATENBHOCTH; YIIpaBIeHue
WHHOBAllUsIMH

HpOHSBOL{CTBCHHaH

(IpeIMIUIOMHAs ) TTPaKTHKA:

Hay4HO-UCCJIEI0BATEIbCKasA
pabota

OIIK.1

AKTyanbHble IPOOIEeMbI
COBPEMEHHOH
HAHOTEXHOJIOTHH;
KommbroTepHble
TEXHOJIOTHH B HAYIHBIX
HCCIeI0BaHMsIX; MeTobl
MAaTeMaTHIeCKOro
MojieupoBanusi; YueGHast
TpaKTHKA: MPAKTHKA 10
TIOJTYYEHU IO
TpodeCcCHOHABHBIX

yMeHI/Iﬁ 1 HaBBIKOB

KoMIbroTepHbIe TEXHOJIOTHH
B HAaY4YHBIX HCCIICIOBAHMUSX;
Tpou3sBocTBEeHHAs
MPAKTHKA: HAy9IHO-
nccieI0BaTeNbCKas paboTa;
CeMuHapBI 110
CIELUATBHOCTH

Hctopus u Mmetononorus
HAyKH U TEXHUKH B obsacT
HAHOTEXHOJIOTUH,
KOMHLK}TCPHLIG TEXHOJIOTUA
B HaY4YHBIX UCCIICIOBAHHAX;
npOPBBO}ICTBeHHaH
TIpaKTHKA: HAYYHO-
HCCIICN0BATEIbCKasA pa60Ta;
HpOI/IBBOHCTBBHHaH
TIpaKTHKA: IIPaKTHKA 110
MOJTYYEHU IO
npo)ecCHOHATBHBIX YMEHHIT
¥ OMBITa MPO(eCCHOHATBHOM
ACATEIIBHOCTH, CCMl/lHﬂpr
10 CICIHAJIBHOCTH,

anaBneHne HWHHOBaIUSIMHU

npOI/BBO}ICTBCHHaﬂ

(TIpenMIIIOMHAs ) TIPAKTHKA:

Hay4YHO-HCCIEA0BATECIILCKAs
pabora




AKTyanbHble IPOOIEMBI

COBPEMEHHOH

IpoussoncTeenHas
IIpaKTHKa: HAy4YHO-
nccie0BaTebCKas pabora;

IIpousBoxacTBeHHAs

HAHOTEXHOJIOTHH; Y ueOHas IpousBoaCTBEHHAS IpousBoCTBEHHAs
) ) (TpeIUIIIOMHAsT) IPAKTHKA:
OIIK.2 [PAKTHKA: IPAKTUKA [0 [IPpaKTHKA: HAY4YHO- [paKTUKa: TIPAKTHKA [0 HAy4HO-HCCIIEI0BATEIbCKAS
HCCIIe0BaTeNbCKas paboTa TOJTY4ECHUIO
TOJTy4YEHHIO . pabota
npod)ecCHOHATBHBIX YMEHHIT
TPO(hECCHOHANBHBIX M OIIbITa NPodhecCHOHANIBHOM
YMEHHUI 1 HaBBIKOB ACATCIIBHOCTH
IpoussoncTeenHas
[PaKTHKA: HAY4HO-
Vst nccie0BaTebCKas pabora;
ueOHast IPAKTHKA:
P IMpomssoxcTBeHHas IpousBoacTBeHHas Ipou3BoACTBEHHAs
MPAKTUKA 10 MOJIyYSHUIO P ) NPAKTUKA: IPAKTUKA 110 | (IpeUIMIIIOMHAst) NPaKTHKA:
OIIK.3 MpPaKTHKA: HAYYHO-
TIOJTYYECHUIO Hay4HO-HCCIIeI0BaTeIIbCKast

poheCCHOHATBHBIX

ucceioBartenbekas pabora

. npo)ecCHOHATBHBIX YMEHHIT pabora
YMCHUN 1 HABBIKOB U OIbITa NPodhecCHOHATBHOM
JIeATeIbHOCTH; YIIpaBIeHue
MHHOBALIHAMH
AKTyasbHbIe IPOOIEMbI IIpousBojcTBEHHAS
. MPAaKTHKA: HAy4IHO-
COBpPEMEHHOM P 4
HcclenoBareNbeKas padora; TpoussoicTECHHas
HAHOTEXHOJIOTHH; Y ueOHast [pousBoacTBEHHAS IIpousBoacTBEHHAS p .
OIIK .4 NPaKTHKA: HAYIHO: NPaKTHKa: MPaKTUKA I10 (Ipe/MIIOMHAR) HpPAKTHIA:
MPAKTHKA: IPAKTUKA IT : - :
* pa a: 1ipa 0 Hay4HO-HCCIeI0BaTeNbCKast
HCCIIeioBaTeNbCKas paboTa TIOJTYYECHUIO
TIOJTyYEHH IO . pabota
npodeccuoHanbHbIX YMEHHI
PO ECCHOHaNBHEIX U OIbITa NPodhecCHOHATBHOM
YMEHHI 1 HaBBIKOB JIeSITENIbHOCTH
Ipoussoacreennas
AKTyanbHble IPOOIEMBI
MPaKTHKA: HAy4IHO-
COBpPEMEHHOMI HccIenoBarenbpekas padora;
HAHOTeXHONOTHK; YueOHas O p— Ipoussoacreennas [IpousBoacTBeHHas
OIIK.5 HDAKTHKA: HAYIHO MPAKTUKA: IPAKTUKA 10 | (IpeUINIIOMHAsT) IPaKTHKA:
NPAKTHKA: IPAKTHKA MO : -
* P P P Y TOJTYYCHU IO Hay4HO-HCCIIeI0BaTeIIbCKast
ucceioBartenbekas pabora .
MOTYYEHUIO npo)ecCHOHATBHBIX YMEHHIT pabora
HPOGECCHOHATBHBIX M OMbITa NMPodheCcCHOHATBHOMH
. JeATeNbHOCTH; YTIpaBiIeHue
YMEHUi1 1 HAaBBIKOB MHHOBAIAME
AKTyanbHble IPOOIEeMbI
KoMIIbIOTEpHBIE TEXHOJIOTHH
COBPEMEHHO B HAyYHBIX UCCJICIOBAHUSAX,
. Ipoussoacreennas
HaHOTEXHOJIOrMH; KoMmbroTepHbIe TeXHOJIOTHI p
MPAKTUKA: HAy4IHO-
KoMnbroTepHble B HAYYHBIX HCCIIEIOBAHUAX;
nccieoBaTeNbCKas pabora; IMpousBoacTBeHHAs
IpousBoacTBeHHast
TEXHOJIOTHH B HAyYHBIX TTpousBoacTBEeHHAs! (MpeIMIUIOMHas ) TTPaKTHKA:
nK.1 TIPAKTIIA: HAYHHO" MPAKTUKA: IPAKTUKA 0 | HAyYHO-HCCIIe0BATENbCKAs
MCCIIEI0BAHUAX; YueOHas HcceioBaTebekas pabora; P - 1P 4
CoMuHans! 1o TOJTYYEHUIO pabora
[paKTiKa: HpaKTHKa 10 P npodecCHOHATBHBIX YMEHHIT
CNeLHaTbHOCTH .
TOTYYEHUIO 1 OMbITa MPO(ECCHOHAIBHOM
MPOGeCCHONATBHBIX nesitrenbHoCTH; CeMUHApPBI
N 0 CIeLHATBLHOCTH
YMEHHIT i HaBBIKOB
MeToab! HCCNe0BaHHS HWcTopust B METOJI0JIOTHS
MeTozbl HCCIIEAOBAHUS
MHKPODJIEKTPOHHBIX 1 HayKH M TeXHUKH B 001acTn IMpousBoacTBeHHAs
K.2 MHKPO3JICKTPOHHBIX H HAHOJICKTPOHHBIX HAHOTEXHOJIOTHH; (IpeIMIIOMHas ) TTPaKTHKA:
HaHODIEKTPOHHEIX CTPYKTYP; TTpousBoacTBEHHAS Hay4HO-HCCIIeI0BATEIIbCKAs
IpousBoacTBeHHast MPAKTUKA: HAy4IHO- pabora

CTPYKTYpP; MuKpO- 1

TIPAKTHKA: HAYy9YHO-

HCCIICIOBATCIbCKAsA pa60Ta;
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HAHOCHCTEMBI B TexHHKke u | HCCIeA0BaTeIbCKAsA pa60‘ra; HpOIfBBOHCTBCHHaﬂ
C CHCHI/IEU'II)HLIQ TJIaBbI IIpaKTUKa: IIPpaKTHUKa 110
TEXHOJOTHH; LTICUHATIbHBIC HaHOJJICKTPOHUKHU TIOJTYYCHUIO

TJIaBbl HAHODJIEKTPOHUKH]
YueOHast npakTHKa:
IIpaKTHKa 110 IOJIyYC€HHUIO
1pohecCHOHATBHBIX
YMEHHH U HaBBIKOB;

Dunocodus

npoheCCUOHAIBHBIX YMEHHI
U OIIbITa NPO(ECcCHOHATBHOH
JCATCIIBHOCTH,
Cl'leL[l/lEU'IBHI:Ie TJIaBbI
CbI/IBI/IKl/l MHKPOCHCTEM

IIK.3

Kommnsiotepasie
TEXHOJIOTHH B Hay4YHBIX
HMCCIIeI0BaHUAX; MeTo bl
HCCIIeI0BaHUS
MHKPO3JIEKTPOHHBIX U
HAHOIEKTPOHHBIX
CTpYyKTYyp; MeTtoast
MaTeMaTH4YECKOro
MOJIEIIPOBaHuUs; MUKpO- U
HAHOCHCTEMBI B TEXHHUKE U
TexHosoruu; CrienuanbHble
IJIaBbl HAHOIEKTPOHUKH;
CrenuaibHbIe T1aBbl
dusnkn
HOJTYTIPOBOJHHKOBBIX
npubopoB; YueOHas
MPAKTHKA: MPAKTHKA MO
MOJTy4EHHIO
npoheCCHOHANBHBIX

YMEHHI 1 HABBIKOB

KommbloTepHble TeXHOIOTHI
B HayYHBIX HCCIICIOBAaHUSX;
Mertonp! uccnenoBaHus
MHKPOAJIEKTPOHHBIX 1
HAHOMJIEKTPOHHBIX
CTPYKTYP;
MukpornpoieccopHble
cpencTBa 00paboTKH
NepBUYHOM HHpOpMaLNK;
IIpousBoncTBeHHas
MPAaKTUKA: HAy4IHO-
HcclenoBaTenbeKkas pabora;
CrienuanbHbI€ IJ1aBbl
HAHODJIEKTPOHHKH;
Texuuveckue cpeacTsa
oToOpaxkeHHs! HHPOpMaLUH

KOMHB}OTepHLIe TEXHOJIOTUHA
B HAYYHBIX UCCIICNOBAHUAX;
KOMHblOTeprIe TEXHOJIOTHH
B IIPOEKTUPOBAHUH;
MaTepuaﬂm U IIPOLIECCHI
MHKpOCl/lCTeMHOﬁ TCXHUKH,
MukpornporeccopHble
cpencTBa 00paboTKH
NEepBUYHOM HHpOpMALINK;
IpoussoacTeeHHas
IIpaKTHUKa: HAy4YHO-
HcclenoBarebeKas padora;
IpoussoncTeenHas
NpaKTHKA: IIPAKTUKA 110
TIOJTY4YEHU IO
npo(heCcCHOHANBHBIX YMEHHI
U OIbITa NpodhecCHOHATBHOM
JCATCIbHOCTH, Cucremsl
cbopa, 06paboTKH u
oT0OpaXeHns HHPOPMAINH;
C"eHHaJ’IBHLIe TJIaBbl
(usukn mukpocucrem;
Texuuueckue cpencTna
oToOpaXeHns HHPOPMAIIH

HpOl/BBOLlCTBCHHaS{
(NIpeIMIIIOMHAs ) TIPAKTHKA:
Hay4HO-HUCCJIEI0BATEIIbCKasA

pabota

IK.4

AkTyasbHbIE IPOOIEMBI
COBpPEMEHHOU
HAaHOTEXHOJIOTUH; YueOHas

TMpaKTHKa: IPaKTHKa 110

Tpou3BoCTBEHHAs
HPAKTHKA: HAY4HO-
uccneioBaTeNbekas pabora;
CemuHapsl 10

IpoussoncTeenHas
TPaKTHKa: HAy4YHO-
uccieaoBaTenbekas pabora;
IpoussoncTeenHas
TIpaKTHKaA: IIpaKTHKA 110
TIOJy4YEHUIO

[IpousBoacTBeHHas
(HpeH}IH]‘lHOMHaﬂ) TPaKTHKA:
Hay4HO-UCCJIEI0BATEIbCKasA

TOJTy4eHNI0 po(eCCHOHATBHBIX YMEHHI pabora
CIEeLUANbHOCTH o
PO ECCHORATBHEIX ¥ OIbITa MPO(ECCHOHATBHOIM
. nesitenbHoCTH; CeMUHApBI
YMEHHI M HaBBIKOB 110 CHeLHATbHOCTH
AKTyanbpHble IPOOIEMbI
TIpou3BOACTBEHHAS
COBPEMEHHON MeTobl HCCTeI0BaHuUs [PAKTHKA: HAYYHO-
HaHOTEXHOMOTrHH; MeToab! MHKPODJIEKTPOHHBIX H nccleioBaTeNnbCKas pabora; T r——
HAHOAJIEKTPOHHBIX TIpon3BoCTBEHHAS
HCCIIeJ0BaHHS (MpeAnHUIIIOMHAsT) IPAKTUKA:
IIK.5 CTPYKTYP; TIpaKTHia: UpAKTUKATIO 1 o o uio-ncee noBaTenbekas
MHKPOSJICKTPOHHLIX U IpowusBoacTeenHas TOJTY4EHHIO o

HAHOBJIEKTPOHHbBIX

CTPYKTYp; YueOHas

TIpaKTUKA: HAYYHO-
HCCIIea0BaTe/IbCKasA pa60Ta

MpaKTUKa: MpaKThKa 1o

npod)ecCHOHATBHBIX YMEHHIT
U OMbITA MPO(ECCHOHANBHOM
JeATETbHOCTH

pabota
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OJTYYCHUIO
poheCCUOHATBHBIX

yMeHI/Iﬁ 1 HaBBIKOB

IIK.19.B

IIpoexTupoBanue u
TEXHOJIOT sl 3JIEKTPOHHOMH

KOMITOHEHTHO} 06a3bl
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3. Conep:xanue 00pa3oBaTeIbHOH MPOrpaMMBbl
3.1 CTpykTypa 006pa3oBaTe/ibHOI NPOrpaMMbl
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 XapaKTEepUCTHKAaMM OSTarloB OCBOEHHMS KOMIIETEHIIHH
(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 00pa30BaTebHON MPOrpaMMON KOMIIETEHITNH,
peanu3yroTcs JIeKIIMOHHbIE, TPaKTUYEeCKHUEe 3aHATHs iaabopaTopHble paboThI.

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

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

3.4 Opranuszanusi NPaKTUK
Jns  [OCTMKEHHs IUIaHHUPYEMBIX PE3YJbTaTOB OCBOCHHS 00pa30BaTEIbHOW IMPOTrpaMMBbI
peyCMaTPUBAIOTCS CIICIYIOIINE MTPAKTUKH:
- YyeOHas mpakTHKa: MPAKTHKA M0 MOITY4SHHIO TPO(EeCCHOHANBHBIX YMEHHI U HaBBIKOB,
- IIpom3BojcTBeHHas MPaKTHKA: HAYYHO-MCCIIEI0BATENbCKas padoTa,
- IlponsBojacTBeHHasl MPaKTUKA: MPAaKTHKa MO TOIYYSHHIO MPOPECCHOHATBHBIX YMEHUH U
OmbITa MPOPECCUOHATBLHOM eI TEIbHOCTH,

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



YuyeOHasi MPaKTHKA: MPAKTHKA MO MOJYy4YeHHI0 NMPo¢ecCHOHAIBbHBIX YMEHHMii M HABBIKOB
MIPOBOJUTCS B:

1. Aximoneprnom obmiectse «HoBoCHOUPCKUIA 3aBOA MOTYITPOBOAHUKOBBIX prOopoB ¢ OKb»
(AO «H3IIII ¢ OKby);

2. AxkumonepHoMm oOmectBe «HayuHo-mpousBojcTBeHnHoe mpearnpustue «Boctok» (AO «HIIII
«BocTok»);

3. ®enepaaIbHOM TOCYJApPCTBEHHOM OIO/KETHOM YUPEXKICHUH HayKu VHCTUTYT HEOpraHn4ecKoi
xumun uM. A.B. Hukonaea Cubupckoro otaenenust Poccuiickoii akanemun Hayk (MHX CO PAH).

4. Bele3gnas mnpakTuka npoBoguTcs B AxmuonepHom OOmectBe  «MH(popManoHHbIE
CIyTHUKOBBIE CHCTeMbl HMMEHH akaigemMuka M.D. PemertneBay (AO MCC), r. XemesHoropck,
KpacHosipckuii kpaii.

CrniocoObI poBeieHus MPAKTUK — CTAllMOHAPHAS; BbIE3/IHAS.

[Ipou3BoacTBeHHAs] IPAKTUKA: HAYYHO-HCCJIeI0BaTeIbCcKast padoTa MpoBOIUTCS B!

1. AkunonepHom o6mectse «HoBocubupckuii 3aBoj] moxynpoBoAHUKOBBIX pudopos ¢ OKb»
(AO «H3IIII ¢ OKb»);

2. Axumoneprom obmectBe «Hay4uno-mpousBoactBennoe npeanpustue «Boctok» (AO «HIIII
«BocTok»);

3. ®enepanbHOM TOCYJapPCTBEHHOM OIO/KETHOM YUPEXKICHHH HAyKH MHCTUTYT HEOopraHu4ecKoil
xumun uM. A.B. HukonaeBa Cubupckoro otnenenus Poccuiickoii akagemuu nayk (MHX CO PAH).

4. Bele3gHas 1npaxkTuka 1npoBogutTcs B AxkuumonepHoMm OOmectBe  «HpopManmonHbie
CIyTHUKOBBIE cHUCTeMbl uMeHU akaaemuka M.®. PemerneBa»y (AO HCC), r. XKenezHoropck,
KpacHosipckuii kpaii.

CrniocoObI poBeieHus] MPAKTUK — CTAIMOHAPHAS; BbIC3/IHAS.

IIponsBoacTBeHHAs] NMPAKTHKA: MPAKTHKA MO0 MOJY4YeHHUIO NPO(eCcCHOHANBHBIX YMEHHH H
onbITa NpogecCHOHATbHOM AeATEIbHOCTH IIPOBOIUTCS B!

1. Aximoneprnom obmiecte «HoBocuOUpckuii 3aBoj MoaynpoBoHUKOBBIX TprOopoB ¢ OKb»
(AO «H3IIII ¢ OKby);

2. AkuuonepHoM oOmectBe «HayuHo-nipousBojcTBeHHOe mpeanpusatue «Boctok» (AO «HIIIT
«BocTok»);

3. ®enepaabHOM roCyJapCTBEHHOM OIO/IKETHOM YUpEeXJIeHHH HayKu THCTUTYT HeopraHu4eckoil
xumun uM. A.B. Hukonaesa Cubupckoro otaenenusi Poccuiickoit akanemun Hayk (MHX CO PAH).

4. Bele3gHas mnpaktuka npoBogutrca B - AxnuoHepHoMm OOmectBe  «MH(popManmoHHBIE
CIyTHUKOBBIE cHCTeMbl HUMeHH akagemMuka M.D. PemertneBay (AO WCC), r. Xenesnoropck,
KpacHosipckuii kpaii.

CrniocoObl poBeieHUsl MPAKTUK — CTAllMOHAPHAS; BbI€3/IHAS.

IIpousBoacTrBeHHass (NpeAauIJIOMHAs1) MPAKTHKA: Hay4YHO-HMCCJeI0BaTe/Jbckassi padora
IIPOBOAUTCS B:

1. AkiimoneproMm obmectBe «HoBOCHOMPCKUIA 3aBOJT TOTYTTPOBOIHUKOBBIX TTprOopoB ¢ OKby
(AO «H3IIII ¢ OKb»);

2. AxuuonepHoM obmectBe «HayuHo-mpousBojcTBeHHOe npeanpusarue «Boctok» (AO «HIIIT
«BocTroky);

3. ®enepanbHOM TOCYAPCTBEHHOM OFO/DKETHOM YUpEXKIeHHH HayKu VHCTHTYT HEOpraHWYecKOi
xumuu uM. A.B. HukonaeBa Cubupckoro otaenenus Poccuiickoit akanemun Hayk (MHX CO PAH).

4. Bele3gHas mnpakTHKa MnpoBoguTcs B AxkuuoHepHoMm OOmectBe  «MHpopManmonHble
CIYTHUKOBBIE CHUCTeMBbl uMeHH akaaemuka M.®. PemerneBay (AO HCC), r. XKemesHoropck,
KpacHosipcknii kpaii.

Crioco0bI IpoBeIeHNs PAKTUK — CTAI[HOHAPHAS; BHIC3/IHAS.
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BriOop MecT mpoxoXAeHUS NPaKTUK Ui JIHMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBBS
IIPOU3BOJIUTCS C YYETOM COCTOSIHMSI 310pPOBbs 00YYaIOLIMXCSl U TPEOOBAaHUIL 110 TOCTYITHOCTH.

4, YcaoBus peaausanuu 00pa3oBaTebHONNPOrPaMMbl OATOTOBKHU

4.1. OO0mecucreMHble TPeOOBAHUS K peajM3alluyi IPOrPaMMBbl

Peanuzamus oOpa3oBaTenbHON MporpaMMbl MOJHOCTBIO OOecreueHa MaTepuaabHO-TEXHUUECKON
0a30, COOTBETCTBYIOIIEH JEHCTBYIOIIMM  TNPOTUBONOXKAPHBIM  MpaBHJIaM W  HOpMamM H
oOecrnieurBaroIIeld MPOBEJACHUE BCEX BHUIOB AUCHUIUIMHAPHOW M MEXKIUCHMILTMHAPHON MOATOTOBKH,
NPAaKTUYECKOH W HayYHO-HCCIIEAOBATEIBCKOW paboT 00ydarommxcs, MpPeayCMOTPEHHBIX Y4eOHBIM
TJTAHOM.

Kaxnprii oOyuaromuiicss B TE€YEHHE BCEro mepuona OO0ydeHHs OOECledYeH WHAWBUIYATbHBIM
HEOTPAHUUYEHHBIM JOCTYNIOM K HECKOJIbKHM 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM (3JIEKTPOHHBIM
OoubnmorekaM) M K 3JIEKTPOHHOW HH(pOpManMOHHO-00pazoBatenbHOM cpeae HITY. Onexrponno-
OnbnMoTevHas cucteMa (3JIEKTpOHHAs OMOJIMOTEKA) U AJIEKTPOHHAs HH(POPMAIIMOHHO-00pa3oBaTeIbHAS
cpena o0ecreunBarOT BO3MOXKHOCTBH JOCTYIAa OOYYaromierocs U3 JI00OW TOYKH, B KOTOPOH MMeeTcs
J0CTYyM K UH(POPMAIIMOHHO-TEIeKOMMYHHUKaIMOHHOU ceTu "MHTepHeT" (nanee - cets "MHTepHeT"), Kak
Ha TEPPUTOPUU OpraHU3alMy, TaK U BHE €€.

ONeKTpOoHHas uHbOpMaIMOHHO-00pa3oBaTeIbHas cpena OpraHu3aluu
(http://www.nstu.ru/sveden/eos) obecrieurBaer:

- JOCTyn K Yy4eOHbIM IUIaHaM, pabouyuM MporpaMMaM AUCHMIUIAH (MOZYJeH), MpakTHK, K
W3IaHUSIM  DJIEKTPOHHBIX OMOJMOTEYHBIX CHCTEM M DIJIEKTPOHHBIM 00pa3oBaTEIbHBIM pecypcam,
yKa3aHHBIM B pabo4HX mporpammax;

- (ukcaumio xoza oOpa3oBaTEIbLHOIO MPOLECCA, PE3YJIbTATOB MPOMEKYTOUHON aTTeCTallUu U
PE3yNIbTaTOB OCBOCHHMSI POTPAMMbI MarucTparyphl;

- TpOBEIEHHE BCEX BHJIOB 3aHITHH, MPOLEIAYP OICHKH pe3yJbTaTOB OOYYECHHs, pealn3anus
KOTOpPBIX  MPEAYyCMOTpEHa ¢  NIPUMEHEHHEM  D3JEKTPOHHOTO  OOy4YeHHs,  JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHN;

- (dopMHpOBaHUE DJIEKTPOHHOTO MOPT(HOINO 00y4arollerocsi, B TOM 4HCJI€ COXpaHEHHe paboT
oOyyarolerocsi, peneHsuii U OIEHOK Ha JTH paboThl €O CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa3zoBaTeIbHOIO MPOIIEcca;

- B3aMMOJEICTBHE MEXIY YYaCTHUKaMH 00pa30BaTeIbHOrO MpOIlecca, B TOM YHCIIE CHHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aMMOJEHCTBHS mocpecTBOM ceTu "MHTepHeTt".

@OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIIMOHHO-00PAa30BaTEIbHON Cpeibl 00ecreunBaeTCst
COOTBETCTBYIOLIUMU CpeAcTBaMu MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT Ui U
kBaM(uKayel pabOTHUKOB, €€ UCHOJB3YIOUIMX U MOoAJAepKUBaOmUX. @OYHKINOHUPOBAHUE
JIEKTPOHHONH  MH(OPMAIIMOHHO-00Pa30BaTEIbHOW  Cpelibl  COOTBETCTBYET  3aKOHOAATENbCTBY
Poccuiickoit denepanum.

KBanudukanus  pykoBOAAIIMX M HAYYHO-TIEJArOTMYeCKMX  paOOTHUKOB  OpraHU3allUuu
COOTBETCTBYET KBaJIN(PUKAIIIOHHBIM XapaKTepUCTHKaM, YCTaHOBJICHHBIM B Enunom
KBAJTM(UKAIIMOHHOM CIIPABOYHHUKE JOJDKHOCTEH PYKOBOJHUTENEH, CIIEUATMCTOB U CIIY)KaIllUX, pa3jese
"KBanudukaonHble XapaKTepUCTHUKU JOKHOCTEH PYKOBOAMTENEH U CIENHaIMCTOB  BBICIIErO
npo(EeCCUOHATBHOTO M JIOTIOJIHUTENIBHOTO  MpodecCHOHATBbHOIO  00pa3oBaHus", YTBEPKACHHOM
MpUKa30M MuHUCTEPCTBA 3ApaBOOXPAHEHUS U COLUANIbHOrO pa3Buths Poccuiickoit @enepanuu ot 11
auBaps 2011 r. Ne 11 (3apeructpupoBan MunucrepctsoM roctuniuu Poccniickoit denepanuu 23 mapra
2011 r., perucrparmonsbiit Ne 20237).

Jloast mITaTHRIX HAayYHO-TIEAArOrMYECKUX paOOTHUKOB (B MPHUBEACHHBIX K LEIOYHCICHHBIM
3HAYCHUSIM CTaBOK) COCTaBisieT He MeHee 60 TMpOIEHTOB OT OOIIero KOJWYeCTBa HAYYHO-
Me1arorMYecKuX pabOTHUKOB OpraHU3alINH.

4.2. Kanposbie ycii0oBusi peaju3aniu NporpaMmbl

Peanuszamust mporpaMMmbl  MarucTpaTypbl OOecCleuMBaeTcsi pPYKOBOAAIIMMU U HAy4YHO-
NeIarorMyeckKuMM pabOTHUKAMHM OpPraHM3alMHU, a TakXKe JMIAaMHU, MPUBIEKAEMBIMH K peaIu3aluu
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MPOrPaMMbl MATUCTPATYPhI HA YCIOBUSIX TPAKIAHCKO-TIPABOBOTO JJOTOBOPA.

Jlosi Hay4YHO-TIENarorn4eckux pabOTHUKOB (B MPHUBEICHHBIX K IIEJIOYUCICHHBIM 3HAYCHHSIM
CTaBOK), HMEIOLIMX 00pa3oBaHUE, COOTBETCTBYIOIIEE MPOMUII0 NPEnoJaBacMoil JAUCIUIUTUHBI
(Momyinsi), B OOINEM 4YHCIE HAyYHO-TIENArOTMYECKHX pPAaOOTHUKOB, PEATU3YIONUX MPOrpaMMy
MarucTpaTypbl, cocTaBisieT He MeHee 70 MpOIeHTOB.

Jlonsi Hay4YHO-TIEJarOTUYeCKUX pPaOOTHUKOB (B TNPHUBEICHHBIX IICIIOYUCICHHBIM 3HAYCHHUSIM
CTaBOK), UMEIOIIMX YYCHYIO CTENEHb (B TOM YHCIE YYCHYIO CTEIeHb, NPHUCBOCHHYIO 3a PYOEXKOM U
npusHaBaemyro B Poccuiickoit @enepanuu) u (MiaM) y4eHOe 3BaHHE (B TOM YHCIE YYEHOE 3BaHHE,
MOJIy4eHHOE 3a pyOe:koM W mpu3HaBaeMoe B Poccuiickoii ®exepanuu), B OOIIEM YUCIIE HAYYHO-
MEeIarOrMYECKUX PaOOTHUKOB, PEATM3YIONIMX MPOTpaMMy MarucTparypbl, cocraBiser He meHee 70
MPOIICHTOB.

Jonst paGOTHUKOB (B MPHBEICHHBIX K IICJIOYUCICHHBIM 3HAUCHHMSIM CTaBOK) M3 YHUCIIA
pyKoBouTeNneil  pabOTHUKOB OpTraHU3aINi, AEATEIILHOCTh KOTOPBHIX CBS3aHA C HAIPABICHHOCTBHIO
(mpodusieM) peamuzyemMol MpOrpaMMbl MarucTparypbl (MMEIOIMUX CTaX pabOThl B JaHHOU
npodeccuoHaIbHON 007acT HEe MeHee 3 JieT) B 001IeM uuciie pabOTHUKOB, PEATH3YIOUINX MPOrPaMMy
MarucTpaTypbl, COCTAaBIsET He MeHee 10 MPOIeHTOB.

4.3. MaTepuaabHO-TEXHHYECKOe W Y4YeOHO-MeTOoaMYecKoe olecneyeHHe MPOrpPaMMbl

MarucTpaTyphbl

OOpa3zoBarenbHas NporpaMMa pealu3yeTcs B CHEHMAJIbHBIX MOMEIICHUSAX, NPEeACTaBISIOMUX
co0oi y4eOHBIE ayAMTOPUH JUIS MPOBEACHUS 3aHATUN JIEKIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO
TUIA, KYPCOBOI'O IPOEKTHPOBAHUS (BBIIOJIHEHUSI KYpCOBBIX paloT), IPyNIOBBIX M HWHIUBHyaIbHbBIX
KOHCYJbTAallMi, TEKyIero KOHTPOJSI W  HPOMEKYTOYHOM  aTTeCTallUM, TMOMEUICHMS  JUIs
CaMOCTOSITENIbHOM pabOThl M TMOMEIIEHHUs JUIs XPaHEHHs U NPOPUIAKTHUECKOro OOCIyXUBaHUS
yuebHoro oOopynoBanusi. CrenuanbHble TIOMEIIEHUS YKOMIUIEKTOBAHBI — CHEIHATH3UPOBAHHOM
MeOenbl0 M TEXHUYECKMMM CpPEACTBaMHU OOyuYeHHs, CIYKallMMU JUIsl HpEeJCTaBlIeHUs Yy4deOHOU
nHbopManuy O0JIBIION ayTUTOPHH.

Jis mpoBeneHMs] 3aHATHM JIEKIMOHHOTO THIMA MpPEeAsaraloTcsi HaOOpbl JIEMOHCTPAL[MOHHOTO
o0OpyIoBaHUs W y4eOHO-HATJIAIHBIX MOCOOUi, O00ECTeUnBarONINE TEMATHUYECKUE WILTIOCTPAIIUH,
COOTBETCTBYIOLIME pabOUUM MporpaMmMam JUCHUILIMH (MOAYNEN).

[lepeueHr MaTepHaIbHO-TEXHUYECKOIO  OOECHEYeHHs, HEOOXOAUMOro s  peanu3aluu
IporpaMMbl  MarucTpaTrypbl, BKJIO4YaeT B ce0s JabopaTopuu, OCHAIEHHbIE HEOOXOIUMbBIM
71a00paTOPHBIM 000PYIOBAaHUEM.

[TomerieHus st CaMOCTOATENBHOM paboThl 00yUarOIMXCsl OCHAIIEHB! KOMITBIOTEPHOIN TEXHUKOM
C BO3MOXXHOCTBIO MNoAkitoueHuss k cetu "MHrepHer" u oOecriedeHbl IOCTYIOM B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEY OpraHU3alHH.

OOpa3oBarenpHasi  MporpaMMa  TOJIHOCTBIO — oOecriedeHa  HEOOXOAMMBIM  KOMILIEKTOM
JIMIIEH3MOHHOTO TPOrpaMMHOIo obecredyeHus: (cocTaB ompenensercs B paboyux mporpaMmax
JTUCITUTITUH (MOJTYJICH) U €KETOHO OOHOBIISIETCS).

ONEeKTPOHHO-OMOIMOTeUHbIE ~ CHUCTEMBbI  (QJIEKTpOHHAs  OMONIMOTEKa) W AJIEKTPOHHAs
uH(popMalnoHHO-00pa3oBaTenbHasl cpena oOecreyrBaloT OJHOBPEMEHHBIN JOCTYlm He MeHee 25
MIPOIIEHTOB OOYYAIOIIMXCS 110 MPOTrpaMMe MarkucTpaTyphl.

OObyvarommmcst obecriedeH T0cTyn (YOaJeHHBIM JOCTYI) K COBPEMEHHBIM NMPOQEeCCHOHAIbHBIM
6a3aM JaHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpeAesseTcs B pabounx
MporpaMMax JTUCHUIUIMH (MOTyJIei) U €KEeroHO OOHOBIISIETCS.

OOyuaromecss W3 4YUCHIA JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI 00ECIIEUEHBI
MEYaTHBIMU U (WJIM) 3JEKTPOHHBIMH OOpa30BaTeIbHBIMU pecypcamMu B (opMmax, aJalTUPOBAHHBIX K
OTPaHUYEHUSM HX 310POBbSI.

5. Ouemca KadeCcTBa MOATOTOBKU CTYICHTOB M BBINNYCKHUKOB
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OneHka KadecTBa OCBOCHHS OOpa30BaTENbHON MPOTPAMMBIBKIIIOUAET TEKYIIUH KOHTPOIb
yCIEBAaEMOCTH, MPOMEXKYTOUHYIO AaTTeCTallMI0 OO0y4aromMXCsi W TOCYJapCTBEHHYIO HTOTOBYIO
aTTECTAIUIO BBITYCKHUKOB.

Konkpernsie (popmbl MPOMEKYTOUHOM W HTOTOBOM arrecTaiuu OOy4YaroIIUXCs MO Kaxaoi
TUCIUILTAHE OTPECNIAIOTCS Y4eOHBIM TTaHOM. TeKyinas aTTecTaus 1o JUCIHUILTHHAM TPOBOAUTCS HA
OCHOBE OaiTbHO-pelTHHrOBOM cucTembl. [IpaBuia arrecTtanuu MO AUCHUIUIMHAM OIPEIEISIOTCS B
pabourx mporpaMmmax U JOBOISTCS IO CBEIEHUSI O0yUYaAIONINXCS B TEYCHUE NIEPBOTO MeCsIa H3yueHUs
JTUCIUIUIAHBL.

s arrecTanuu OOYYaroMIMXCsS HA COOTBETCTBUE WX IMEPCOHAIBHBIX JOCTHKCHUN TPeOOBaHUSIM
o0pa30BaTeNnbHON MpOrpaMMbl(TEKyIlas U MPOMEKYTOUHAs aTTEeCTallMsl) CO3al0TCs (DOHABI OLIEHOUYHBIX
CPEIICTB, KOTOpPBhIE MOTYT BKJIIOYATh THUIIOBBIE 3aJIaHUs, KOHTPOJIbHBIE PabOThI, TECTbl U METOMbI
KOHTPOJIsI, TO3BOJISIFOIINE OLICHUTh 3HAHUS, YMEHUS U YPOBEHb NMPUOOPETEHHBIX KoMIeTeHIHH. DOoHIbI
OIICHOYHBIX CPEJCTB Pa3palaThIBAIOTCS W YTBEPKIAOTCS Kadenpamu, 00ECHeUYUBAOIIUMU YICOHBII
MIPOLIECC MO AUCHUILTUHAM 00pa30BaTeIbHONU MPOrPAMMBI.

[Ipu pa3paboTKe ONECHOYHBIX CPEJICTB JJISi KOHTPOJS KauecTBA M3YUYCHHS TUCIUIUIMH (MOIYJCH),
MPAKTUK YYUTHIBAIOTCSA CBSI3M MEX]Y BKIIOUEHHBIMH B HHMX 3HAHHSIMH, YMEHHUSMHU, HABBIKAMU, UTO
MO3BOJISIET YCTAHOBUTH YPOBEHD C(HOPMHUPOBAHHOCTUKOMIIETCHIIHHA Y 00YJIarOIIHXCSI.

B bnok 3 '"l'ocymapcTBeHHass UWTOroBas arrecrtauus’ BXOAUT  3allUTa  BBIMYCKHOU
KBTM(DHUKAIIMOHHOW pabOThI, BKIIOYAs MOJATOTOBKY K TPOIEAYpE 3aIIMTHl U MPOLEAYPY 3allHTHI, a
TakKe MOATOTOBKA K C[aue U cJjauya rocyAapCTBEHHOr0 3K3aMeHa. TpeOoBaHus K COAepKaHUI0, 00beMy
U CTPYKTYpPE BBITYCKHOW KBaTU(PUKANMOHHOW pabOThI M TOCYAAPCTBEHHOMY 3K3aMEHY OIPEACIISIOTCS
nporpammoit 'MA.

6. OcoOeHHOCTH peaju3aniu 00pa3oBaTeJbLHONH MPOrPaMMbl 1JIs HHBAJTUAOB U JIUI

€ OTPAHMYEHHBIMH BO3MOKHOCTSIMHM 3/10POBbS

[Tpu HanM4KUK B KOHTUHTEHTE 00yYaroUIXcs Mo 00pa3oBaTeIbHON MPOrpaMMe UHBAIHIOB U JIUII C
OTpaHUYCHHBIMH BO3MOXXHOCTAMH 370poBbs (JIOB3) oOpa3oBarenpHas mporpamMma aganTUPYeTCs C
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX NOTPEOHOCTEH TaKUX 00yUYarOIIUXCS.

[Tpu 00y4eHHnH 1O MHAMBUAYAIBHOMY YU4€OHOMY IUIAHY JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pOBbsI CPOK OCBOEHHUsSI 00pa30BaTEIbHON MPOrpaMMbl MOXET ObITh YBEJIMYEH IO MX JKEJIaHUIO He
0osee yeM Ha | roJ Mo CpaBHEHMIO CO CPOKOM IMOJIyUEHHUs 00pa30BaHus Uil COOTBETCTBYIOLIEH (OpPMBI
oOyyenus. OOBbeM MporpaMMmbl MarucTparypbi3a OJWH Y4eOHbI ToA mnpu OOydYeHHUH IO
MHUBUAYAJIIbHOMY IIJIaHY BHE 3aBUCHMOCTH OT ()OpMBI 00YUEHHS HE MOKET COCTaBIAThL Oosiee 75 3.e.

[Tpu ucnonbp3oBaHUK GOPMBI HHKIIFO3UBHOTO OOYUYEHUS COCTABISAETCS MHAUBHIyallbHAs IPOTrpaMMa
COIIPOBOXIEHUS 00pa30BaTEIbHOM 1EATEILHOCTH CTYACHTA.

NuauBuayaibHasi mporpaMMa CONpPOBOXIEHHUS 00pa3oBaTelNbHON JEATENBHOCTH CTYACHTa
MOJKET BKJIIOUaTh

- COIMpPOBOXACHHE JICKIIMOHHBIX M MPAKTHYECKUX 3aHSATHH MPSAMBIM U OOpaTHBIM NEPEBOJOM Ha
PYCCKHI )KECTOBBIH S3bIK (JIJIs1 CTYICHTOB C HAPYILIEHUSIMU CIIyXa);

- TOCENICHUE IPYNMNOBBIX U UHANBUIYAIBHBIX 3aHATUN C TICUXOJIOTOM;

- OpraHM3aIOHHO-TIEJarOTUYECKOe, MICUXOJIOr0-NIeAarorn4ecKoe, npoduIakTu4ecKu-
03/I0pPOBHUTEIBHOE, COLIUATBHOECOMPOBOXKIECHUS YUeOHOr 0 mpoliecca.

22



MNPUJIO)KEHHUE

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

Kon
KOMITETEHI]
2078

Kon
3HAHUS/yM
CHUS

HaunmenoBanme AUCHUIUINH, 3HAHUA U YMCHUSA

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 GU3HYECKUE M MATEMATHYECKHUE MOJICITH TIPOIIECCOB U SBJICHHM,
OTHOCSIINXCS K HCCIETyEMOMY OOBEKTY

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

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

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

I1K.3 y10 YMETb aJIeKBaTHO CTaBUTh 3aJIa4H UCCIIEIOBAHUS M ONTUMHU3AIUHU CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MATEMATHIECKOTO MOICITHPOBAHUS

I1K.3 yl1 YMETb IPUMEHAITh COBPEMEHHBIEC METObI PacyeTa U aHAIN3a HAHO- U
MUKPOCHUCTEM

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

OK 4 31 3HATh OCHOBHBIE METOI0JIOTMYECKHE 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 MUPE

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 MUKPOCUCTEMHOMN TEXHUKHU

IK.2 y2 BJIAJIETh HABBIKAMH METOJI0JIOTMYECKOr0 aHaJIN3a HAyYHOT'O UCCIIEI0BAHUS U

€ro pe3yibTaToB

AKTyaJIbHbICNIP00JIeMbICOBPEMEHHONHAHOTEXHOJIOTHH

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

OIIK.2 yl YMETb UCIOJIB30BATh PE3YIbTAThl OCBOSHUS AUCLUILINH POrpaMMBbl
MarucTpaTyphbl

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

OIIK.5 yl yMeTbh 0(hOpMIIATh, IPEACTABIATH, TOKIAIbIBATh U APTyMEHTHPOBAHHO
3alMIIATh PE3YJIbTaThl BHIIOJHEHHON pabOThI

IK.1 31 3HATh OCHOBHBIE 3a/1a4M, HAIIPaBJICHUs, TEHACHLIUN U NIEPCIEKTUBBI Pa3BUTHS

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

IK.1 y3 BJIaJIETh COBPEMEHHOM HAyYHON TEPMUHOJIOTUEN U OCHOBHBIMH
TEOPETUUYECKUMHU U IKCIIEPUMEHTAIbHBIMU IIOJIXOJaMH B IIEPEOBbIX
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 MEPHOIUIECKON HAYYHOH JINTEpaTypOH, TUCKYCCHI Ha
3aJIaHHYIO TEMY U BBICTYIIJICHUI Ha HAyYHBIX CEMHHApax

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

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

KoMnboTepHble TEXHOJIOTHH B HAYYHBIX HCCICAOBAHUAX

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 (PU3UICCKHUX SBICHUH, POUCXOISAIINX 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 MOJIETIEH,
UCHOJIb3YEMBbIX B IPEIMETHOI 06JacTu

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 PaOOTHI C MPOrPpaMMHBIMU ITaKETaMHU
MaTEMaTHYECKOT0 MOJIEITMPOBAHUS

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 MPOIIECCOB, 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
[IOCTPOEHHUSI, PEOPraHU3aLUU, PECTPYKTYpU3ALIMU 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 (prU3HUECKre OCOOCHHOCTH MOTYIPOBOJHUKOBBIX HHTETPATBHBIX
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

MeToabl HCCAETOBAHUSA MUKPOIJICKTPOHHBLIX 1 HAHO3JICKTPOHHBIX CTPYKTYP

[IK.2 31 3HaTh OCHOBHBIE METOJIbl BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTeIbHON AMAarHOCTUKHU U1 U3YYSHHsI HAHOCUCTEM

[1K.2 32 3HATh (PU3HUECKYIO0 OCHOBY IIPOLIECCOB, MPOTEKAIOIIMNX IIPU peau3alun
HAHOTEXHOJIOTUH, BO3MOXXHOCTH U XapaKTEPUCTUKHA MAaTEPUAJIOB,
MCIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

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

IIK.2 y4 YMETbh aHAIM3UPOBATh CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPUAJIOB, BO3MOKHBIE
CHOCOOBI MX MOJIYYEHUs

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

IIK.5 32 UMETH NPEJCTABICHUE O MATEHTHBIX U JIUTEPATYPHBIX HCTOYHUKAX T10

pa3zpabaThIBaeMOI TeMe

Jlucyunnunsl (MoOynu), eapuamustvle, no 8b160py cmyoenma

MukponpoueccopHbie CpecTBa 00padOTKH NepPBUYHOM HHGOpMALHHT

I1K.3 316 3HaTBCTPYKTYPYMHKPOIIPOUECCOPHONCHUCTEMBI

I1K.3 317 3HATh OCHOBHBIE PA3HOBUIHOCTH apXUTEKTYPbl COBPEMEHHBIX
MHUKPOIIPOLIECCOPOB

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

I1K.3 319 3HAaTbCUCTEMYKOMAHAMUKPOIIpOLIECCOpa

IIK.3 320 3HaTh METOJIbl U TEXHUUYECKUE PEIICHHsI OpraHu3aluu ooOMeHa nHdopmanuei B
MHUKPONPOIIECCOPHBIX CUCTEMAX

[IK.3 y7 YMETh OCYILLECTBIISITh BBIOOP CTPYKTYPBl MUKPOIPOIIECCOPHOM CUCTEMBI B
COOTBETCTBHHM C ITOCTABJICHHOM 3a/1a4eil
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IIK.3

y9

YMETb UCIIOJIb30BaTh MUKPOIPOLIECCOPHBIE CUCTEMBI IIPU PELICHUH
KOHKPETHBIX 33/1a4 aBTOMATU3AIUN YKCIIEPUMEHTA U YIIPABJICHUS
MIPOM3BOJICTBEHHBIMU MPOIECCAMHU

TexnuueckuecpeacTBaoTo0pakeHusIMHGOPMALMHT

I1K.3 321 3HaTh OCHOBHBIC TPUHITUIIBI BU3YyaJIM3alliy HH(OpMaIuu

I1K.3 322 3HATh CXEMBI YIPABJICHUS BBIBOJAOM HH(pOpMAITUN

I1K.3 323 3HATh KJIACCU(UKAITUIO CUCTEM OTOOpakeHHS HHGOPMAITIH

IIK.3 324 3HaTh OCHOBHBIE IIAPAMETPHI U TEXHUYECKUE XaPAKTEPUCTUKU CPEICTB
oToOpakeHHsT HHGOPMAITIH

I1K.3 yl7 YMETh OCYIIECTBIISATh OIEHKY BO3MOYKHOCTEH M 00OCHOBAHHBIN BHIOOD THITA

cpencTBa 0ToOpakeHUs MH()OPMAIIMK B COOTBETCTBUH C PEIIAEMBIMH 33/1a4aMHU

MarepuaJibl 1 NPOLECCHl MUKPOCHCTEMHOM TEXHUKH

IIK.3

315

3HaTh PU3MUECKYI0, XUMUKO-(PU3UIECKYIO U TEXHOJOTHYECKYIO CYITHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IIPU U3TOTOBJICHUN MUKPOCHCTEM;
IIPOM3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u noMeuienuit; ECT/ u eé
IIPUMEHEHHE

I1K.3

y2

YMETH BI)I6I/IpaTI) MPAKTUYCCKUC BApUAHTBI TCXHOJIOTHUH U3TOTOBJICHUA
9JIEMEHTHOM 0a3bl MHUKPOSJICKTPOHHUKH 1 MUKPOCHCTEM IJIA PCHICHUS
HMHXXCHCPHBLIX 3a/1a4

IIK.3

y4

YMETH IIPOBOAUTDH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOTHYICCKOC
IMPOCKTUPOBAHNEC KOMIIOHCHTOB MHKpOCHCTCMHOfI TCXHHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHUCTEM, CCHCOPOB N AKTHOATOPOB

CrnenvajbHbIErJIaBbI

H3HKUMHKPOCUCTEM

IIK.2

34

3HaTb OCHOBHBIC MCTPOJOITHYCCKHUEC XapaKTCPHUCTUKHU Ba)KHEHIIIMX THUIIOB
CCHCOPOB U aKTHOATOPOB

I1K.3

325

3HaTh (1)I/I3I/I‘-ICCKI/IG MMPUHIUIIBI pa6OTI)I CCHCOPOB MCXaHUUYCCKHX, TCIVIOBBIX,
MAarduMTHBIX, XUMHUYCCKUX U PAANAIINOHHBIX BCJINYNH

I1K.3

326

3HaTh (1)I/ISI/I‘ICCKI/IG MPUHIUIIBI pa60T51 AKTIOATOPOB C BJICKTPOCTATUYCCKUM U
TCPMHUYCCKUM YIIPABJIICHUEM

I1K.3

327

3HATh OCHOBHBIE BIUAOLINE (PAKTOPHI CEHCOPOB U MYTH OCIa0IEHUS UX
NENUCTBUS

I1K.3

y18

YMETb BBIOMPATh MPAKTUUECKUE BApUAHTHl CEHCOPOB U aKTIOATOPOB AJIs
pelIeHNs] NHKEHEPHBIX 3a7a4

I1K.3

y19

YMETD HUCIIOJIB30BAaTh IMPUCMBI ocabJieHus Z[GI\/'ICTBI/Iﬂ BIIHUAOIIUX q)aKTOI)OB JJIA
CO31aHnsI MUKPOCHUCTEM C HCO6XOI[I/IMBIMI/I MCTPOJIOTHYCCKUMHU
XaPAKTCPUCTHKAMU

IIK.3

y20

YMETH IIPOCKTUPOBATH CCHCOPBI MEXAHNYCCKUX, TCTIJIOBBIX 1 MAIr'HUTHBIX
BCJIMYHH C YYCTOM 0COOeHHOCTEH N3MCPACMBIX BCJIIMYNH

IIK.3

y21

YMETH ITPOBOAUTDH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOTHICCKOC
MMPOCKTUPOBAHNEC MHTCIIJICKTYAJIBHBIX CCHCOPOB

Cucrembl coopa, o0pa

00TKHU H 0TOOpakeHHs1 HHPOPMAIMHU

IIK.3 310 3HATh CTPYKTYPY AJIEKTPOHHBIX U MUKPOMIPOLIECCOPHBIX YCTPOICTB 00pabOTKH
MIEPBUYHON HHPOpMAIIH

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

[IK.3 312 3HATh OCHOBHBIE TUIIBI 3JIEKTPOHHBIX YCTPOHCTB 00pabOTKM MEpBUYHOM
uHpopMauu

I1K.3 313 3HaTh OCHOBHBIE I1APAMETPBI DJIEKTPOHHBIX KOMIIOHEHTOB UCIOJIb3YEMBIX B
yCTpONCTBAX MEepBUYHOM 00pabOTKH HHPOpMALIUU

I1K.3 314 3HATh OCHOBHBIE BHJIbI MPEOOPa30BaHMsI AHAJIOTOBBIX CUTHAJIOB B IU(POBHIE

[IK.3 yl4 YMETb IPUMEHSTH TUIIOBBIE CTPYKTYPHBIE CXEMBI JUIsl HOBBIX ITPOEKTHBIX

peLIeHHI
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[1IK.3 yl5 YMETh UCIOJIb30BaTh N3BECTHBIE ANrOpUTMBI [IOC 115 pereHns KOHKPETHBIX
3aJa4 1o 00paboTKe MePBUYHON HH(pOpMAUU

I1K.3 yl6 YMETh UCIOJI30BaTh COBPEMEHHYIO AJIEMEHTHYIO 0a3y MpU PEIICHUH
KOHKPETHBIX 3a/1a4 110 00paboTKe nepBHYHOM nH(DOpMauu

KoMnbloTepHbIETEXHOJIOTHH B IPOEKTHPOBAHUHU

IIK.3 32 3HATh MPUMEHSEMBIC PELICHUS IS Tepeiaud HHPOPMALIUU MEXKITY
ACHHXPOHHBIMH JIOMEHAMU HU(POBBIX SJICKTPUUECKUX CXEM

I1K.3 34 3HATh OCHOBBI ABTOMAaTHYECKOI'0 NPOEKTUPOBAHUS AIIEKTPOHHBIX IPUOOPOB

I1K.3 38 3HATh CIIOCOOBI ONTMCAHUS OCHOBHBIX YaCTEH COBPEMEHHBIX ITU(POBBIX
NEKTPUYECKUX CXEM C TOMOUIBIO CIEIUATN3UPOBAHHBIX SI3bIKOB OIIMCAHMSI Ha
ypoBHe RTL

I1K.3 39 3HATh MPUHIIMIIBI TOCTPOSHUS MOJIENICH BepuPpUKaNK UPPOBHIX
IEKTPUYECKUX CXEM

I1K.3 y6 YMETh MTOHUMATh CYTh MOJICITUPYEMbIX 3P (HEKTOB Ha OCHOBE IpauiecKoro
npeacTaBIeHU WHPOPMALIUN; TIPEACTABIISTh PE3YJIbTAaThl PEHICHNUS 33134,
onucaHue pacy€THO-TpadUyecKoro 3a1aHus B y100HOH ¢opme

IK.3 yl2 yMeTh co3naBath RTL onucanue mudpoBoit 3JEKTPHUECKON CXEMBI TT0 €
cnenudukanum

I1K.3 yl3 YMETh pa3pabaTeiBaTh MOJENb BepUPUKAIIH HU(PPOBON AIEKTPHUECKON CXEMBI
1o ee cnenuduKanuu

Ilpaxmuku, 6 mom uyucne Hayuyno-ucciedosamenvckas paboma (HUP)

YueOHasi NPAKTHKA: NPAKTHKA M0 MOJY4YeHUI0 NPOo(ecCHOHATBHBIX YMEHUI H HABBIKOB

OK.1 31 3HATh TEPMHHOJIOTHIO TIPO(PECCHOHATBHOM chepbl NeATeTFHOCTH Ha
WHOCTPAHHOM SI3BIKE

OK.3 y2 yYMETb 00IIAThCS C KOJUIETaMH B HAYYHOM, MPOM3BOACTBEHHOMN U COIMAIIBHO-
00IICCTBEHHOH cepax NesTeITbHOCTH

OIIK.1 31 UMETb MPEJCTABICHHUE O MOCIETHUX OTKPBITUSAX B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKU

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

OIlIK.1 34 3HaTh METOJIOJIOTMYECKNE OCHOBBI M IPUHIUIIBI COBPEMEHHON HAayKH

OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE TAIIbl U MIPEIIOCHUIKY BOSHUKHOBEHUS
HAaHOTEXHOJIOTUU U MUKPOCHCTEMHOMN TEXHUKU

OIIK.1 36 3HATh MEePeI0OBOM OTEUECTBEHHBIHN U 3apyOeXkHbIN ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKU

OIIK.2 yl YMETh UCIIOJIb30BATh PE3YJIbTAThl OCBOCHMS TUCLMILIMH IPOTPaMMBbI
MarucTpaTypsl

OIlK.3 yl VIMEThH OIBIT pabOThI B KOJJIEKTHBE

OIIK 4 yl YMETh CAMOCTOSITEIILHO IPUOOPETaTh U UCIIONIB30BaTh B IPAKTHUYECKON
NesITeNIbHOCTH HOBBIE 3HAHUSI U YMEHHUS B CBOEH MpeMeTHON o0nacTu

OIIK.5 yl yMeTb 0OPMIISITh, IPEACTABIIATH, TOKIAIBIBATh U apPTYMEHTHPOBAHHO
3allMIIATh PE3yJIbTaThl BHIIOJHEHHON pabOThI

IIK.1 31 3HaTh OCHOBHBIE 33]1a4M, HAPABIICHUSI, TCH/ICHLIUU U NTEPCIEKTUBBI PA3BUTHS
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKH, a TAK)KE CMEXHBIX 00sacTeit
HayKH ¥ TEXHUKH, B TOM YHUCJE, C y4ETOM TPeOOBaHUI pEernOHAIBHBIX
MPEATPUITHI

[K.1 yl YMETh MpeaaraTb HOBble 00JIACTH HAyYHBIX UCCIIE0BAaHHM U pa3paboToK,
HOBBIE METOJIOJIOTUYECKUE TTOXObI K PEIICHUIO 33a]1a4 B 00J1aCTH
HAaHOTEXHOJIOTUHA U MUKPOCUCTEMHON TEXHUKHU

I1K.1 y2 BJIa/IETh HABbIKAMU aHAJIM3a U WICHTU(UKAIIMK HOBBIX MpobJeM 1 obyacTeit
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HUCCICIOBAaHUs B 001aCTH HAHOTEXHOJIOTHH U MPIKpOCPICTGMHOﬁ TCXHUKHU

IK.1 y3 BJIAJIETh COBPEMEHHON HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKUMU U HKCIIEPUMEHTAIbHBIMU MIOIX0IAMH B MIEPEIOBBIX
HAIPaBJICHUSX HAHOTEXHOJIOTUH U MUKPOCHUCTEMHON TEXHUKH

IK.1 y4 YMETh BBIIOJIHATh TEOPETUUECKOE U IKCIIEPUMEHTAIBHOE UCCIIEA0BAaHUE B
paMKax IOCTaBJIEHHbIX 3a/1a4

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30MpaTebHON AMArHOCTUKH ISl U3YYSHHUSI HAHOCUCTEM

[IK.2 32 3HATh (PU3HUECKYIO0 OCHOBY MPOIIECCOB, MPOTEKAIOIINX MIPU pealln3aluu
HAaHOTEXHOJIOTUH, BO3MOXXHOCTH U XapaKTEPUCTUKU MAaTEPUAJIOB,
HCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

I1IK.2 33 3HATh PU3UKO-XMMHUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIONINX Ha IPaHUIIAX
paznenax ¢a3 B pa3IMyHbIX HAHO- U MUKPOCHCTEMAaX

[IK.2 yl YMETb TOTOBUTH METOJ0JIOTHYECKOEe 00OCHOBAHUE HAYYHOTO UCCIIEI0BAHUS U
TEXHUYECKOM pa3pabOTKU B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN
TEXHUKH

[IK.2 y2 BJI4/IETh HaBbIKAMU METOJI0JIOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEIOBAHUS U
€ro pe3yJbTaToB

[K.2 y3 yMeTh pa3padaTsiBaTh METOJIMKH MPOBEICHUS UCCIEAOBAaHUN U U3MEPEHUN
[apaMeTpOB U XapaKTEPUCTUK U3/eJINK HAHOTEXHOJIOTUN U MUKPOCUCTEMHOMN
TEXHHUKH, AaHAJIM3UPOBATh UX PE3YJbTaThl

[IK.2 y4 YMETh aHAIM3UPOBATh CBOMCTBA HAHOYACTUL] U HAHOMATEPHAJIOB, BO3MOKHbIE
CTIIOCOOBI UX MOJTYUYCHHUS

I1K.3 31 3HAaTh METOIbI CHHTE3a U UCCIEIOBAaHU MOIEIEH

I1K.3 33 3HATh PU3MUECKUE U MATEMAaTHIECKUE MOJIEIIH MTPOLECCOB H SIBIICHHIA,
OTHOCSIIIUXCS K UCCIIEyeMOMY OOBEKTY

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

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

IIK.3 37 3HaTh (PU3NYECKUE PUHLIUIIBI U MEXaHU3MBI, JISKAIlle B OCHOBE IIOCTPOCHUS U
(YHKIIMOHUPOBAHMSI HAHO- U MUKPOCTPYKTYD

IIK.3 yl YMETh OCYLIECTBIATH (POPMATU3ALMIO U AITOPUTMHU3ALMNIO (PYHKIIMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

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

IIK.3 y5 BJIaJIeTh HaBbIKAMM U METOJIMKaMU pa3pabOTKH (hPU3MKO-MaTeMaTHYECKUX
MOJIEJIeH MPOIIECCOB, SIBJICHUN U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

[IK.3 y8 BJI4/IETh IPAKTUYECKUMH HaBbIKaMU pabOTHI C MPOTrPAMMHBIMU MaKeTaMH
MaTEMaTHYECKOT0 MOJIEITMPOBAHUS

I1K.3 y10 YMETh aJIEKBaTHO CTABUTh 3a/1a4M MCCIIEAOBAHUS U ONITUMHU3AIMU CIIOKHBIX
00BEKTOB HA OCHOBE METOJI0OB MaTEMAaTHYECKOTO MOIETHUPOBAHHUS

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

I1IK.4 yl HMETB OIIBIT IOATOTOBKM HAYYHO-TEXHUYECKUX OTUETOB, JOKJIAJOB U
MyOJIMKAIH IO TEME MCCIIeIOBAaHUI

I1K.4 y2 YMETb OLICHUBATh HAYYHYIO 3HAYUMOCTb U NIEPCIEKTUBBI PUKIIATHOTO
WCIIOJIb30BaHUs PE3YIbTATOB UCCIIEIOBAHUM B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKU

I1K.4 y3 VIMETH OIBIT pabOTHI ¢ NEPUOANYECKON HAYYHOH JINTEpaTypoil, TMCKYCCH Ha
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3aJJaHHYIO TEMY M BBICTYIIJICHUM Ha HAYYHBIX CEMHHApax

I1K.4 y4 YMETH A€JIaTh JOKJIaAbl HA 33JaHHYI0 HAYYHYIO TEMY

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

IIK.5 32 MMETBH IPEJCTABJICHUE O MATCHTHBIX U JIUTEPATYPHBIX HCTOYHUKAX I10
pa3pabaTeiBacMOi TEMe

ITK.5 yl HMMETh OIBIT MATCHTHBIX MCCIICIOBAHUHN 10 pa3pabaThIBaeMON TEMATHKE

IIpon3BoacTBeHHAasl IPAKTHKA: HAYYHO-HCCJIeI0BaTeIbCcKas padoTa

OK.1 31 3HATh TEPMHUHOJIOTHIO TPO(PECCHOHANBHOM chepbl NesITeTbHOCTH Ha
MHOCTPAHHOM SI3BIKE

OK.3 y2 YMETh 00IIAThCS € KOJUIETaMH B HAYYHOM, TPOU3BOJICTBEHHOMN U COLIMAIIBHO-
o01ecTBeHHOH chepax AesITeTbHOCTH

OK.4 yl YMETh ATalTUPOBATHCS K U3MEHSIOIIHUMCS YCIOBUSM, IEPEOLICHUBATh
HAKOIUICHHBIH OIBIT, aHAJIM3UPOBATh CBOU BO3MOKHOCTH

OIIK.1 31 MUMETH MPEJCTABICHHUE O MOCIIEIHUX OTKPBITUSAX B 00JIACTH HAHOTEXHOJIOTUH H
MUKPOCHCTEMHOMN TEXHUKHU

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

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

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

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

OIIK.2 yl YMETb UCIOJIB30BATh PE3YJIbTAaThl OCBOCHUS JUCLIMILIMH IIPOrPaMMBbl
MarucTpaTypsl

OIIK.3 yl UMETD OMBIT pabOThI B KOJIJICKTHBE

OIlK.3 y2 YMETb IOPOXKAATh HOBBIE HJIEU, TPOSBIIITH KPEATUBHOCTh

OIIK 4 yl YMETh CAMOCTOSITEIIbHO IPUOOPETaTh U UCMOJIb30BaTh B MPAKTHUECKON
NIeSITEJIbHOCTH HOBBIE 3HAHUS U YMEHHUS B CBOEH NpeaMETHON o0nacTu

OIIK.5 yl yMeTb 0(hOpMIIATh, IPEACTABIATh, TOKIAIbIBATh U APT'yMEHTHPOBAHHO
3alMIIATh PE3YJAbTaThl BHINOJHEHHON pabOThI

IK.1 31 3HATh OCHOBHBIE 33/1a4¥, HAIIPaBJICHUs, TEHJACHLIUN U TIEPCIEKTUBbI Pa3BUTHUS
HAHOTEXHOJIOTUM U MUKPOCUCTEMHOMN TEXHHMKH, a TAK)KE CMEXHBIX o01acTeil
HayKH U TEXHUKH, B TOM YHCIE, C yYETOM TpeOOBaHUI pernoHaIbHbIX
PEATPUITHI

IIK.1 yl YMETb NpeAsiaraTb HOBble 00J1aCTH HayUHBIX UCCIEOBaHUM U pa3padoToK,
HOBBIE METOJIOJIOTHUECKHUE MOAXO0/IbI K PELICHUIO 3a1a4y B 00J1acTh
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKHU

IIK.1 y2 BJIaJIeTh HaBbIKAaMM aHAJIM3a U UJCHTU(UKAIIUN HOBBIX ITPOOJIeM 1 o0nacTeit
MCCJIEIOBaHMs B 00JIaCTH HAHOTEXHOJIOTHMH U MUKPOCHCTEMHOM TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHOM HAYYHOU TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKIUMH U SKCIIEPUMEHTAILHBIMU [1OIX0/IaMHU B TIEPEIOBBIX
HAIPaBJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

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

[IK.2 31 3HaTh OCHOBHBIE METO/Ibl BBICOKOUYBCTBUTEIBHON CBEPXJIOKATBHON
n30MpaTeIbHON AUMArHOCTUKH Il U3YYSHHsI HAHOCUCTEM

[IK.2 32 3HATh (PU3HUECKYIO0 OCHOBY MPOLIECCOB, MPOTEKAIOIIMX IIPU pean3alnun
HAaHOTEXHOJIOTUH, BO3MOYXXHOCTH U XapaKTEPUCTUKHU MAaTEPUAJIOB,
MCIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX
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[IK.2 33 3HaTh U3HKO-XMUMHUECKHE OCHOBHI MIPOIIECCOB, TPOTEKAIONIUX HA TPaHUIaX
paznenax ¢a3 B pa3IMuHBIX HAHO- © MUKPOCHCTEMAaX

[IK.2 yl YMETb TOTOBUTH METOJ0JIOTHYECKOEe 000OCHOBAHUE HAYYHOTO UCCIIEI0BAHUS U
TEXHUYECKOH pa3paboTKU B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM
TEXHUKH

[K.2 y2 BJIa/IETh HAaBBIKAMU METOJI0JIOTHYECKOTO aHAIN3a HAYYHOI'O UCCIIEJOBaHMS U
€ro pe3yJbTaToOB

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

[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPUAJIOB, BO3MOXKHbBIE
CIOCOOBI UX NOJTYYCHUS

I1K.3 31 3HaTh METOIbI CHHTE3a U UCCIEI0BaHUSI MOIEIeH

I1K.3 33 3HaTh QU3MYECKUE U MATEMAaTHYECKHUE MOJICITH TIPOIIECCOB U SBJICHUM,
OTHOCSIIIUXCS K UCCIIETyEMOMY OOBEKTY

IIK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3UUYECKHUX SBICHUI, IPOUCXOIAIINX HA
HaHOYPOBHE

[IK.3 36 3HATh OCHOBHBIE (PU3UKO-XUMUYECKUE MOJIENIU MTPOLIECCOB, SBICHUI U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCHCTEMHOM TEXHUKH

IIK.3 37 3HATh (PU3HUECKUE MTPUHIIUIIBI U MEXaHU3MBL, JIXKAIIUE B OCHOBE TOCTPOCHHUS U
(YHKITMOHUPOBAHMS HAHO- U MUKPOCTPYKTYP

IIK.3 yl YMETb OCYIIECTBIATH (DOPMATU3ALUIO U AITOPUTMHU3ALNIO (DYHKIIMOHUPOBAHHUS
HCCIIETYEMON CUCTEMBI

IIK.3 y3 BJIAJIETh METO/IAMH pacyeTa NapaMeTpOB U OCHOBHBIX XaPAKTEPUCTUK MOJIETEH,
HCIOJIB3YEMBIX B IPEIMETHON 00J1acTh

[IK.3 y5 BJIa/IETh HABBIKAMU M METOJAMKAMU pa3pabOoTKU (HHU3HKO-MaTeMaTHYECKIX
MOJIEJIeH MPOIIECCOB, SIBJICHUN U O0BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHUCTEMHON TEXHUKU

I1K.3 y8 BIIQ/IETh MPAKTUYECKHUMH HaBBIKAMHU Pa0OTHI C MPOTPAMMHBIMU MaKETaMH
MaTEMaTHYECKOr0 MOJIEITUPOBAHUS

I1K.3 y10 YMETh a/IEKBATHO CTABUTH 33a4M UCCIEAOBAHUS U ONITUMHU3ALUU CIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMATUYECKOT0 MOJIEIMPOBAHMUS

I1K.3 yll YMETh IPUMEHATH COBPEMEHHBIE METO/IbI pacyeTa 1 aHaJIn3a HaHO- U
MHUKPOCHCTEM

[IK.4 yl HMMETH OIBIT MOJArTOTOBKM HAYYHO-TEXHUUYECKUX OTYETOB, JOKIA/I0B U
MyOJIMKAI TT0 TEME UCCIIeIOBAaHUMN

[1IK.4 y2 YMETh OLICHUBATh HAYYHYIO 3HAUMMOCTb U MEPCIEKTUBbI MPUKIIATHOTO
WCIIOJIb30BAaHUS PE3YIbTATOB UCCIIEIOBAHUM B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHUCTEMHON TEXHUKU

[1IK.4 y3 MMETH OIBIT pabOThI C NEPUOANYECKON HAYUHOH INTEpaTypoil, TUCKYyCCH Ha
3a/IaHHYIO0 TEMY U BBICTYIUJICHUI HAa HAYYHBIX CEMUHApax

I1K.4 v4 YMETh JI€JIaTh JOKJIAbl HA 3aJaHHYI0 HAYYHYIO TEMY

IIK.5 31 3HATh 00 OCHOBHBIX TPEOOBAHMSIX, MPEIbIBISIEMbIX K 3asBKaM Ha 3alUTY
00BEKTOB MHTEJIEKTYaIbHOH COOCTBEHHOCTH

IIK.5 32 HMMETBH IIPEACTABICHUE O MIATEHTHBIX U JIMTEPATYPHBIX UCTOYHUKAX I10
pa3pabaTbIBaeMoil Teme

I1K.5 yl MMETH OIBIT MaTEHTHBIX HCCIIe0BaHUH N0 pa3pabaThIBA€MOIN TEMAaTHKe

IIpousBoaCTBeHHAS NPAKTUKA: NPAKTHKA M0 NOJYYEeHUIO PO ecCHOHATbHBIX YMEHHUI U ONbITA
npodeccHoHAIbLHOM eI TeJIbHOCTH

OK.1

3]

3HATb TCPMUHOJIOTUIO HpO(I)eCCHOHaHLHOﬁ C(I)epLI JACATCIIbHOCTH HA
HHOCTPAaHHOM S3BIKC
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OK.3 y2 yMETh 00IIAThCS ¢ KOJUIETaMH B HAYYHOM, MPOU3BOJICTBEHHON U COITUAIBHO-
0011IeCTBEHHO chepax IesTeNbHOCTH

OK 4 yl YMETh aJIaliTUPOBATHCS K U3MEHSIOIIMMCS YCIOBHUSM, IIEPEOIICHUBATh
HAKOIUIEHHBIH OIBIT, aHAJIM3UPOBATh CBOM BO3MOKHOCTH

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

OIIK.1 33 3HaTh OCHOBHbBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO MPOIIECCa B HAYKE U
TEXHUKE, 3TAIbl UCTOPUUECKOIO PA3BUTUS HAHOTEXHOJIOIMH, MECTO U 3HAaUCHUE
HaHOTEXHOJIOTUH B COBPEMEHHOM MUPE

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

OIIK.1 35 3HaTh OCHOBHBIE UCTOPUYECKHE ITAIlbl U MPEINOCHUIKHM BOZHUKHOBEHUS
HAHOTEXHOJOTMU U MUKPOCUCTEMHOMN TEXHUKU

OIIK.1 36 3HATH MEPEIOBON OTEUYECTBEHHBIHN U 3apyOEKHBIN ONBIT M JOCTHKEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCHUCTEMHON TEXHUKU

OIIK.2 yl YMETh UCIIOJIB30BaTh PE3YJIbTAThl OCBOCHUS JUCUUIUIMH IPOrPAMMBI
MarucTparypsl

OIlK.3 yl MUMETH OTBIT Pa0OTHI B KOJJICKTHBE

OIIK.3 y2 YMETb OPOXKIAATh HOBBIE UJIEU, IPOSIBIIATH KPEATUBHOCTD

OIIK .4 yl YMETb CAMOCTOSATEIBHO IPUOOPETATh U UCIIOIb30BATh B IPAKTUYECKON
JesITeIbHOCTH HOBBIE 3HAHUS U YMEHHUS B CBOEH MpeMETHON 001acTu

OIIK.5 yl yMeTb 0hOpMIISTh, IPEACTABIATh, JOKIAIBIBATH U APTYMEHTUPOBAHHO
3allUMIIATh PE3yAbTaThl BHINOJTHEHHON pabOThI

IIK.1 31 3HaTh OCHOBHBIE 33]1a4M, HAIPABJICHUs], TCHICHLIUN U IIEPCIIEKTUBBI PA3BUTHS
HAHOTEXHOJIOTUU U MUKPOCHUCTEMHOMN TEXHUKH, a TAKKEe CMEKHBIX o0sacTeit
HAYKW ¥ TEXHHUKH, B TOM YHUCIIE, C YYETOM TPEOOBaHMIA PETHOHAIBHBIX
NpeATPUATHH

IK.1 yl YMETh NpeaaraTb HOBble 00JIACTH HAyYHBIX UCCIIE0BAaHUM U pa3paboToK,
HOBBIE METOIOJIOTUYECKUE TTOXObI K PEIIEHUIO 33]1a4 B 00J1aCTH
HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH

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

IIK.1 y3 BJIAJIETh COBPEMEHHON HAYYHOW TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKMMH U SKCIIEPUMEHTAIBLHBIMU ITOAXO01aMHU B IEPEJOBBIX
HAIPaBJIEHUSAX HAHOTEXHOJIOTUH U MUKPOCHUCTEMHON TEXHUKH

IK.1 y4 YMETb BBINIOJHATH TEOPETUUECKOE U SKCIIEPUMEHTAIILHOE UCCIIEI0OBAaHUE B
pamKax IMOCTaBJIEHHBIX 33]a4

IIK.2 31 3HATh OCHOBHBIE METO/IbI BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30upaTeabHON TUArHOCTUKY JIJIsl U3y4EHUs] HAHOCUCTEM

IIK.2 32 3HaTh (PU3MUECKYIO OCHOBY IIPOIIECCOB, MPOTEKAIOIINX MTPH peaTu3aiu
HAaHOTEXHOJIOTUH, BO3MOKHOCTH U XapaKTEPUCTUKU MAaTEPUAJIOB,
WCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

[IK.2 33 3HATh (PU3UKO-XMMHUYECKHE OCHOBHI MMPOIIECCOB, MPOTEKAOIIUX HA TPaHUIaX
paszzaenax ¢a3 B pa3IMUHBbIX HAHO- 1 MUKPOCHUCTEMAX

I1IK.2 yl YMETh TOTOBUTH METOJI0JIOTMYECKOE 00OCHOBAHNE HAYYHOT'O UCCIIEAOBAHUS U
TEXHUUYECKOH pa3pabOoTKH B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCHUCTEMHON
TEXHUKHU

I1IK.2 y2 BJIQJIETh HABBIKAMHU METOJOJIOTHYECKOTO aHAIN3a HAYYHOTO UCCIIEAOBAHUSA U
€ro pe3yJbTaToB

[IK.2 y3 yMeTh pa3pabaThiBaTh METOJIUKH MIPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN

mapaMeTpOB U XapaAKTCPUCTUK I/ISI[eJII/IfI HAHOTCXHOJIOTHUHU U MI/IKPOCI/ICTCMHOI\/'I
TCXHUKHW, aHAJIM3UPOBATH UX PE3YJIbTAThI
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[IK.2 v4 YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] 1 HAHOMATEPUAJIOB, BO3MOXHBIE
COCOOBI UX NOJTYYCHHUS

I1K.3 31 3HaTh METOIbI CHHTE3a U UCCIEI0BaHUSI MOIEIeH

IIK.3 33 3HATh PU3NYECKUE U MATEMAaTHUECKUE MOIEIH MTPOLIECCOB U SABICHHIA,
OTHOCSIIIUXCS K UCCIIEyEMOMY OOBEKTY

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

IIK.3 36 3HATh OCHOBHBIE (PM3UKO-XUMHUECKUE MOJICIH MTPOIIECCOB, SIBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TEXHUKHU

IIK.3 37 3HATh (PU3NYECKUE IPUHLIUIBI U MEXAHU3MBI, JISKAIUE B OCHOBE OCTPOCHHS U
(G YHKIIMOHUPOBAHMS HAHO- U MUKPOCTPYKTYD

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

I1K.3 y3 BJIaJIETh METOJaMH pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJEIIECH,
HCIOJIB3YEMBIX B IPEIMETHON 00JacTh

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

I1IK.3 y8 BJIAJICTh MPAKTHYECKUMH HABBIKAMU PA0OTHI C MPOTPaMMHBIMH ITaKETaMH
MaTEMaTHYECKOTr0 MOJICTTHPOBAHUS

I1IK.3 yl0 YMETb aJIeKBaTHO CTaBUTb 3a/1a4 MCCIIEJA0BAaHUS U ONITUMU3ALIUN CIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMAaTUYECKOT0 MOJICIIMPOBAHHUS

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

[1K.4 yl HMETb OIIBIT IOATOTOBKH HayYHO-TEXHUYECKUX OTYETOB, JOKJIAJ0B U
yOIMKaIuUi Mo TeMe UCCIeI0BaHUMN

I1IK.4 y2 YMETb OLICHMBAaTh HAYYHYIO 3HAYUMOCTb U IIEPCIEKTUBbI IPUKIIATHOTO
WCIOJIb30BaHUs PE3YIbTATOB UCCIIEIOBAHHUM B 00JIaCTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHON TEXHUKU

[1K.4 y3 MMETH OIBIT pabOThI ¢ IEPUOANYECKON HAYUHOH INTEpaTypoil, TUCKYyCCHM Ha
3a/IaHHYIO0 TEMY U BBICTYIUICHUN HAa HAYYHBIX CEMUHapax

I1K.4 v4 YMETh JIeJIaTh AOKJIAbl HA 3aJJaHHYIO HAYYHYIO TEMY

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

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

I1K.5 yl MMETb OMBIT MATEHTHBIX UCCIIE0BaHUI 10 pa3pabaTbiBaeMOil TeMaTHKe

IIpou3BoacTBeHHas (MpeIIUNJIOMHAsH) NPAKTHKA: HAYYHO-HCCJIel0BaTe/IbCcKasi padora

OK.1 31 3HATh TEPMUHOJIOTHIO MPOPECCUOHANTBHON chepbl AeATEIbHOCTH Ha
VHOCTPAHHOM SI3bIKE

OK.3 y2 YMETb 00IAThCS C KOJUIETaMu B HAYYHOM, MPOM3BOACTBEHHON U COIMAIIbHO-
00111eCTBEHHOH chepax esTeNbHOCTH

OK.4 yl YMETb aalITUPOBATHCA K U3MEHAIOIIUMCS YCIOBUIM, IIEPEOLEHUBATD
HAaKOIUICHHBIN OIBIT, aHAJIM3UPOBATH CBOM BO3MOXKHOCTH

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

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

OIIK.1 34 3HaTh METOIOJIOTHYECKUE OCHOBBI U IIPUHIUIIBI COBPEMEHHON HAyKU

OIIK.1 35 3HaTh OCHOBHBIEC UCTOPUYECKHE DTAIIbl U MPEANOCHUIKM BOSHUKHOBEHUS
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HaAHOTCXHOJIOTHMH U MHKpOCHCTCMHOﬁ TCXHUKU

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

OIIK.2 yl YMETb UCIO0JIB30BATh PE3YJILTATHI OCBOCHUS AUCLUIUIMH IPOIPaMMBbI
MarucTpaTypbl

OIlK.3 yl VUMETH OTBIT Pa0OTHI B KOJJICKTHBE

OIIK.3 y2 YMETb OPOXKJIATh HOBBIE HJICH, ITPOSIBISATh KPEATUBHOCTh

OIIK .4 yl YMETb CaMOCTOSTENIBHO IPUOOPETATh U UCII0JIb30BATh B IPAKTUUECKON
JesITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS B CBOEH NMpeAMETHON 00JIacTH

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

IK.1 31 3HaTh OCHOBHBIE 33J]auy, HAIIPABJICHUS, TEHCHLIUU 1 NIEPCIIEKTUBBI PA3BUTUS
HAaHOTEXHOJIOTUHM U MHUKPOCUCTEMHOM TEXHHKH, a TAK)KE CMEKHBIX 001acTeil
HAyK{ U TEXHUKH, B TOM YHUCIIE, C YYETOM TPEOOBaHUN PErMOHAIBHBIX
pEANIPUATUI

IK.1 yl yYMETh NpeaaraTb HOBble 00JIACTH HAayYHbBIX UCCIIE0BAaHUM U pa3paboToK,
HOBBIE METOJIOJIOTHYECKHUE TTOAXO0/IbI K PEUICHHUIO 3a7a4d B 00J1acTh
HaHOTEXHOJIOTUM U MUKPOCHUCTEMHON TEXHUKH

IIK.1 y2 BJIJICTh HaBBIKAMH aHAJIM3a M UJCHTU(UKAIIUN HOBBIX ITPOOJIeM 1 o0acTeit
UCClIeIOBaHMsI B 001aCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHON HAYYHOW TEPMUHOJIOTMEN U OCHOBHBIMU
TEOPETUYECKUMHU U 3KCIIEPUMEHTAIbHBIMU MOJX0/IaMH B MIE€PEIOBbIX
HAIPaBJICHUSX HAHOTEXHOJIOTUH U MUKPOCHUCTEMHON TEXHUKH

IK.1 v4 YMETh BBIIOJHATh TEOPETUUYECKOE U SKCIIEPUMEHTAIbHOE UCCIIEJOBAHNUE B
pamMKax IOCTaBJIEHHBIX 33]1a4

I1K.2 31 3HaTh OCHOBHBIE METO/IbI BHICOKOUYBCTBUTEIbHON CBEPXJIOKAIBHON
n30upaTenbHON TUArHOCTHKY /171l U3Y4EHUs! HAHOCUCTEM

IK.2 32 3HaTh (PU3HUYECKYIO OCHOBY MPOIIECCOB, MPOTEKAIONINX MPH peaTn3aluu
HAHOTEXHOJIOTUH, BO3MOXXHOCTH U XapaKTEPUCTUKHA MAaTEPUAJIOB,
MCIO0JIb3YEMBIX B HAHOTEXHOJIOTHSIX

IIK.2 33 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB, MPOTEKAIONINX Ha IPAaHUIIAX
paznenax a3 B pa3IMYHBIX HAHO- U MUKPOCHCTEMAaX

IIK.2 yl YMETh TOTOBUTH METOJJ0JIOTMYECKOe 0OOCHOBAHNE HAYYHOT'O UCCIIEAOBAHUS U
TEXHUYECKOH pa3pabOTKH B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCHUCTEMHON
TEXHUKHU

[IK.2 y2 BJIa/IETh HaBBIKAMHU METOJI0JIOTUYECKOTO aHaIN3a HAYYHOI'O UCCIIEJOBAHMS U
€ro pe3yJbTaToOB

IK.2 y3 yMeTh pa3pabaThiBaTh METOIUKH MPOBEICHUS UCCIEIOBAaHUN U N3MEPEHUN
[IapaMeTPOB U XapaKTEPUCTHUK U3IEINN HAHOTEXHOJIOTMH U MUKPOCUCTEMHOM
TEXHHUKH, AHAJIM3UPOBATh UX PE3YJIbTaThl

I1IK.2 y4 YMETb aHAJIM3UPOBATh CBOMCTBA HAHOYACTHUI] 1 HAHOMATEPUAJIOB, BO3MOKHBIE
CHOCOObI UX MOJIyYEHUs

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

IIK.3 33 3HaTh PU3MUECKUE U MATEMAaTHUYECKUE MOJIEIH ITPOLIECCOB U SABICHHIA,
OTHOCSIIIIUXCS K UCCIIEyEMOMY OOBEKTY

IIK.3 35 3HaTh OCHOBHBIE MEXaHU3MbI (PU3NUYECKUX SIBIICHHUH, 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 (PU3MYECKUE IPUHLIUIIBI U MEXaHU3MBI, JIe)Kalllie B OCHOBE MOCTPOCHHS U

(YHKIIMOHUPOBAHMSI HAHO- U MUKPOCTPYKTYP
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[1IK.3 yl YMETh OCYIIECTBIIATh (POPMaTU3AIMIO U AJITOPUTMH3AINIO0 (PYHKITMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

I1K.3 y3 BJIaJIETh METOJAaMU pacyeTa MapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJEIICH,
WCIOJIb3YEMBIX B IPEIMETHON 00JIacTH

[IK.3 y5 BJIa/IETh HABBIKAMU M METOJAMKAMH pa3pabOoTKU (PU3HKO-MaTeMaTHYECKUX
MOJIETICH MPOIIECCOB, SIBJICHUI U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHON TEXHUKH

IK.3 y8 BIIQ/ICTh MPAKTUYECKIUMH HABBIKAMHU PAOOTHI C MPOTPAMMHBIMU MTAKETaAMH
MaTeMaTHUYECKOr0 MOJIEIUPOBAHUS

IK.3 y10 YMETh a/ICKBAaTHO CTABUTH 3aJa4U UCCIEAOBAHUS U ONITUMHU3ALUU CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMAaTUYECKOT0 MOJICIMPOBAHHUS

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

I1IK.4 yl HWMETh ONBIT MNOJATOTOBKH HAYYHO-TEXHUYECKUX OTYETOB, JOKIAI0B U
yOJIMKAIUH TI0 TEME HCCIIeIOBAaHUN

[IK.4 y2 YMETh OLICHUBATh HAYYHYIO 3HAUMMOCTb U MEPCIEKTUBbI PUKIIATHOTO
HCII0JIb30BaHUs PE3YIbTATOB UCCIIEIOBAHUM B 00JIaCTH HAHOTEXHOJIOTUU U
MUKPOCHUCTEMHON TEXHUKU

[1K.4 y3 MUMETH OTIBIT PabOTHI C MEPUOTUIECKON HAyIHOH JIMTEpaTypoil, TUCKYCCHIA Ha
3a/IaHHYIO0 TEMY U BBICTYIUICHUN HAa HAYYHBIX CEMUHApax

I1K.4 y4 YMETb JIeJIaTh JOKJIAbl HA 38JJaHHYI0O HAYYHYIO TEMY

IIK.5 31 3HAaTh 00 OCHOBHBIX TPEOOBAHMSIX, MPEIbIBISIEMbIX K 3asBKaM Ha 3aIUTY
00BEKTOB MHTEJIEKTYaTbHON COOCTBEHHOCTH

IIK.5 32 HMMETH MPEJCTABICHUE O MATEHTHBIX U JIUTEPATYPHBIX HCTOYHHUKAX 110
pa3pabaTeiBacMOl TEME

I1K.5 yl HMMETh OIBIT MaTEHTHBIX HCCIIE0BaHUH M0 pa3pabaThIBA€MON TEMAaTHKE

FocydapcmeeHHaﬂumozoeaﬂammecmauuﬂ

IToaroroBka k caaue u

caava rocyiapCrB€eHHOIo 3Kk3amMeHa

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

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO IIPOLIECCA B HAYKE U
TEXHUKE, dTaIlbl HCTOPUYECKOTO PA3BUTHSI HAHOTEXHOJIOTMH, MECTO U 3HAYCHHE
HAHOTEXHOJIOTUU B COBPEMEHHOM MHUPE

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

OIIK.1 35 3HATh OCHOBHBIE HCTOPUYECKHUE TAIIbl U MIPEIIOCHUIKY BOSHUKHOBEHUS
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN TEXHUKU

OIIK.1 36 3HATh MEePeI0OBOM OTEUECTBEHHBIHN U 3apyOekHbIN ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKHU

OIIK.2 yl YMETb UCIIOJIb30BaTh PE3yJbTaThl OCBOCHUS JUCIUIUINH IPOrPaMMBI
MarucTpaTypsl

OIIK.4 yl YMETh CaMOCTOSATEIbHO MIPHUOOPETATh U UCIIOIb30BATh B MPAKTUYECKOM
JIesITeIbHOCTH HOBBIE 3HAHUS M YMEHHUs B CBOEH MpeAMETHON 00JIacTH

IK.1 31 3HATh OCHOBHBIE 33/1a4H, HAIIPaBJICHUS, TEHJACHLIUN U TIEPCIEKTUBbI Pa3BUTHS
HAHOTEXHOJIOTUH U MHUKPOCUCTEMHOM TEXHHMKH, a TAKXKE CMEXHBIX 00J1acTei
HayKH U TEXHUKH, B TOM YHCJE, C y4eTOM TpeOOBaHUMN pEerHOHATbHBIX
PEANPUATHI

[IK.1 yl YMETb NpeAsiaraTb HOBble 00JIaCTH HayUHBIX UCCIIEOBaHUM U pa3paboToK,
HOBBIE METOJI0JIOTHUECKHUE MOAXO0/IbI K PELICHHUIO 3a1a4y B 00J1acTh
HAHOTEXHOJIOTUU U MUKPOCHCTEMHOMN TEXHUKHU

IK.1 y2 BJIaJIeTh HaBbIKAMM aHAJIM3a M WICHTU(HUKAIIUN 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
TEOPETUYECKUMU U SKCIIEPUMEHTAIbHBIMU IOIXOJaMHU B IIEPEIOBBIX
HAIIPABJICHUSX HAHOTEXHOJIOTHHA U MUKPOCUCTEMHOM TEXHUKHU

IK.1 y4 YMETB BBIINOJIHATH TEOPETUYECKOE U IKCIIEPUMEHTAIILHOE UCCIIEI0BAHKE B
paMKax IOCTaBJICHHBIX 33]a4

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

I1IK.2 32 3HATh (PU3UUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOMINX NP peaTu3aIiu
HAHOTEXHOJIOTUH, BO3MOXXHOCTH U XapaKTEPUCTUKHA MAaTEPUAJIOB,
HCIIOJIB3YEMBIX B HAHOTEXHOJIOTHSIX

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

I1IK.2 yl YMETb TOTOBUTh METOJI0JIOTHYECKOE 000CHOBAaHME HAYYHOT'O UCCIIEJOBAHUS U
TEXHUYECKOH pa3pabOTKU B 00JIACTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM
TEXHUKHU

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

IIK.2 y3 yMeTb pa3padaThlBaTh METOJIMKU IPOBEICHHS UCCIICA0BAaHUMN U N3MEPEHUit
[1apaMeTPOB U XapaKTEPUCTUK U3/1EIINN HAHOTEXHOJIOTUN U MUKPOCUCTEMHOMN
TEXHHUKH, AHAJIM3UPOBATh UX PE3YJIbTaThl

[IK.2 y4 YMETh aHAJIM3UPOBATh CBOMCTBA HAHOYACTUI] U HAHOMATEPUAJIOB, BO3MOXKHBIE
Croco0bl UX NOJTYYECHUs

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

I1IK.3 36 3HATh OCHOBHBIEC (PM3UKO-XUMHUECKUE MOJICIH MTPOIIECCOB, SBJICHUN U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHMH U MUKPOCUCTEMHOM TeXHUKU

I1K.3 37 3HATh (pU3MUECKHUE IPUHILIUIIBI U MEXAHU3MBI, JIEKaIe B OCHOBE TOCTPOCHUS U
(YHKIIMOHMPOBAHUS HAHO- U MUKPOCTPYKTYP

I1K.3 yl YMETb OCYLIECTBIISTH (POpMANIN3alMIO U aITOPUTMU3ALNIO PYHKIIMOHUPOBAHUS
HCCIIETYEMON CUCTEMBI

IIK.3 y3 BJIa/IETh METOJIaMU pacyeTa apaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIETIEH,
MCIOJIb3YEMBIX B IPEIMETHON 00acTH

IIK.3 y5 BJIaJIeTh HaBbIKAMM U METOJIMKaMU pa3pabOTKH (PU3UKO-MaTeMaTHYECKUX
MO/IEJIeH MPOIIECCOB, SIBJICHUH U OOBEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

I1K.3 y8 BJIa/IETh IPAKTUYECKUMH HaBbIKaMU paOOTHI C MPOrpaMMHBIMU TAaKETaMU
MaTeMaTHYECKOr0 MOJAEIUPOBAHNS

I1K.3 yl0 YMETh aJIeKBaTHO CTaBUTh 3aJa4M MCCICAOBAHUS U ONTUMHU3ALMH CIIOKHBIX
00BEKTOB HA OCHOBE METOJI0OB MaTEMATHYECKOT0 MOIETHPOBAHHUS

[IK.3 yll YMETb IIPUMEHSATH COBPEMEHHBIE METOBI pacueTa U aHaJIN3a HAaHO- U
MHUKPOCHCTEM

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

Npoueaypy 3alUThI

OK.1 31 3HATh TEPMUHOJIOTHIO MPOPECCUOHANBHON cepbl AeITeIbHOCTH Ha
VHOCTPAHHOM SI3bIKE

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

OK.1 y2 YMETh UCIOJIH30BaTh 3HAHUS S3bIKA JIJIST TPO(PECCHOHATTEHOTO MEXYHAPOHOTO
OOIIEHUS ¥ B HAYYHO-HCCIIEI0BATENbCKOM JIeTEIbHOCTH

OK.2 yl YMETb UCIIOJIb30BaTh HA IIPAKTUKE YMEHUS U HABBIKA B OPraHU3aLUU
MCCIIEI0BATEIbCKUX U MPOEKTHBIX paboT, B yIIPaBJIEHUH KOJJIEKTUBOM

OK.3 y2 YMETh 00IIAThCS C KOJUIEraMu B HAYYHOM, MPOM3BOACTBEHHON M COIMAJIbHO-
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o01ecTBeHHOU chepax AesITeTbHOCTH

OK .4 32 3HATh COBPEMEHHYIO HAYUHYIO KApTUHY MUpa

OK.4 35 3HaTh OCHOBHBIE METOJI0JIOTHYECKNE KOHILICTIIIMY COBPEMEHHON HAYKH

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

OK 4 yl YMETh aIaliTUPOBATHCS K U3MEHSIOIIMMCS YCIOBHUSM, IIEPEOIICHUBATh
HAKOIUIEHHBIH OIBIT, aHAJIM3UPOBATh CBOM BO3MOKHOCTH

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

OIIK.1 33 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO MPOLIECCa B HAYKE U
TEXHUKE, 3TaIlbl HCTOPUYECKOTO PA3BUTHSI HAHOTEXHOJIOTMH, MECTO U 3HAYEHUE
HAHOTEXHOJIOTUU B COBPEMEHHOM MUDE

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

OIIK.1 35 3HaTh OCHOBHBIEC UCTOPUYECKHE ITAIIbl U IPEANOCHUIKM BOZHUKHOBEHUS
HAaHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKHU

OIIK.1 36 3HATh [IEPEIOBON OTEUECTBEHHBIN U 3apYOEIKHBIN ONBIT U JOCTH)KEHUS B
00J1aCTH HAHOTEXHOJIOTUU M MUKPOCHUCTEMHON TEXHUKU

OIIK.2 yl YMETb UCIIOJIb30BATh PE3YJIBTATHI OCBOCHUS AUCLUIUIMH IPOrPaMMBbl
MarucTparypsl

OIlK.3 yl MMETH OTBIT Pa0OTHI B KOJJICKTHBE

OIIK.3 y2 YMETB IOPOXKIAATh HOBBIEC UJIEU, IPOSIBIATH KPEATUBHOCTh

OIIK 4 yl YMETb CaMOCTOSITEIbHO IPUOOPETaTh U UCIIOJIb30BaTh B IPAKTHUECKON
JIeSITEJIbHOCTH HOBBIE 3HAHUSI U YMEHHUs B CBOEH NpeMETHON o0nacTu

OIIK.5 yl yMeTb 0OPMIISTH, IPEACTABIATH, TOKIAIbIBATh U apTYMEHTHPOBAHHO
3alMIIATh PE3YJIbTaThl BHIIOIHEHHON pabOThI

OIIK.5 y2 BJIa/IETh HABBIKAMU MYOJIMYHBIX JAETOBBIX M HAYYHBIX KOMMYHUKAIIHHI

IIK.1 31 3HaTh OCHOBHBIC 33]1a4M, HAIPABJICHUs], TCHICHLIUN U IIEPCIEKTUBBI PA3BUTHS
HAHOTEXHOJIOTUM U MUKPOCUCTEMHOM TEXHMKH, a TAKKE CMEXHBIX o0JiacTei
HayKH U TEXHUKH, B TOM YHCIE, C yYETOM TpeOOBaHUI pernoHaIbHbIX
NPEAIPUATUI

IIK.1 yl YMETb NpeAsiaraTb HOBble 00JIaCTH Hay4HbIX UCCIIEI0BaHUI U pa3paboToK,
HOBBIE METOJIOJIOTHUECKHUE MOAXO0/IbI K PELICHUIO 3a1a4y B 00J1acTh
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHOIN TEXHUKHU

IK.1 y2 BJIaJIeTh HaBbIKaMM aHAJIM3a U UJCHTU(UKAIIUN HOBBIX ITPOOJIeM U o0nacTeit
UCCIIEIOBaHMs B 00JIaCTH HAHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHUKHU

IIK.1 y3 BJIAJIETh COBPEMEHHON HAYYHOW TEPMUHOJIOTUEN U OCHOBHBIMU
TEOPETUYECKMMH U SKCIIEPUMEHTAIBbHBIMU MTOIX0JaMH B IIEPEA0BbIX
HAIPABJICHUSX HAHOTEXHOJIOTUH U MUKPOCUCTEMHON TEXHUKH

IK.1 y4 YMETb BBINIOJHATh TEOPETUUECKOE U SKCIIEPUMEHTAIILHOE UCCIIEI0OBAaHUE B
pamKax MOCTaBJIEHHBIX 33]a4

I1IK.2 31 3HATh OCHOBHBIE METO/IbI BBICOKOUYBCTBUTEIBHON CBEPXJIOKAIBHON
n30upaTenbHON TUArHOCTUKY JIJIsl U3y4EHUs! HAHOCHUCTEM

I1IK.2 32 3HaTh (PU3MUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOIIMUX NP peaTu3aliu
HAaHOTEXHOJIOTUH, BO3MOXXHOCTHU U XapaKTEePUCTUKU MaTEPUaJIOB,
WCIIOJIb3YEMBIX B HAHOTEXHOJIOTHSIX

[IK.2 33 3HATh (PU3UKO-XMMHUYECKHE OCHOBHI MIPOIIECCOB, MPOTEKAIOLINX HA TPaHHUIIAX
paszzaenax ¢a3 B pa3IMYHBIX HAHO- 1 MUKPOCHUCTEMAX

[IK.2 yl YMETh TOTOBUTH METOJI0JIOTHUYECKOE 0OOCHOBAHKE HAYYHOTO MCCIICIOBAHUS U
TEXHUYECKOH pa3pabOTKH B 00J1aCTH HAHOTEXHOJIIOTUH U MUKPOCUCTEMHON
TEXHUKHU

I1IK.2 y2 BJIa/IETh HAaBBIKAMU METOJJOJOTUYECKOTO aHAIN3a HAYYHOI'O UCCIIEOBAHUS U

€ro pe3yibTaToB
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[IK.2 y3 yMETh pa3pabaThiBaTh METOIUKH IPOBEICHUS HCCICOBAHUN U U3MEPEHUM
[1apaMeTPOB U XapaKTEPUCTHUK U3IEINN HAHOTEXHOJIOIMH U MUKPOCUCTEMHOM
TEXHHMKH, AHAJTM3UPOBATh UX PE3YJIbTaThl

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

I1K.3 31 3HaTh METOJIbI CUHTE3a U UCCIIEIOBAHMS MOJIEIIEH

I1K.3 33 3HaTh GU3HYECKUE M MATEMATHYECKHUE MOJICITH TIPOIIECCOB U SBJICHHM,
OTHOCSIINXCS K HCCIETYEMOMY OOBEKTY

[IK.3 35 3HATh OCHOBHbIE MEXaHU3MbI (PU3NUYECKHUX SBJICHUI, IPOUCXOIAINX HA
HAaHOYpPOBHE

I1K.3 36 3HaTh OCHOBHBIE (PM3UKO-XUMHUYECKHNE MOJICIIN TTPOIIECCOB, SBIICHUM U
00BEKTOB B 00JIACTH HAHOTEXHOJOTHH U MUKPOCUCTEMHOM TEXHUKH

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

IK.3 yl YMETh OCYIIECTBIIATH POPMAIHA3AIMIO M aJITOPUTMU3ANKIO PYHKIIHOHUPOBAHUS
UCCJIEyEMON CUCTEMBI

I1K.3 y3 BJIAZIETh METOJIAMH pacyeTa [apaMeTPOB U OCHOBHBIX XAPAKTEPUCTHUK MOJIEIEN,
UCHOJIb3YEMbIX B IPEIMETHOI 00JacTu

I1IK.3 yS BJIQJICTh HABBIKAMH U METOJMKAaMU pa3paboTKu (PHU3UKO-MaTeMaTHYECKIX
MoJIeJIel MPOLIECCOB, SIBIEHUH U 00BEKTOB B 00JIACTH HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOMN TEXHUKHU

IIK.3 y8 BJIaJIeTh IPAKTUYECKUMH HAaBBIKAMU Pa0OTHI C IPOrpaMMHBIMH ITaKETaMH
MAaTE€MaTHYECKOr0 MOJEITUPOBAHNS

I1K.3 yl0 YMETb aJI€KBaTHO CTaBUTH 3aJ1a4H UCCIIEI0BAaHUSA U ONTUMHU3ALMHU CIIOKHBIX
00BEKTOB HA OCHOBE METOJIOB MAaTEMATHIECKOTO MOICITHPOBAHUS

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

[1K.4 yl HMMETH ONBIT OATOTOBKU HAYYHO-TEXHUYECKUX OTYETOB, JOKIAL0B U
MyOIMKaIUi M0 TeMe HCCIeT0BaHUMN

[1K.4 y2 YMETh OLIEHUBATh HAYYHYIO 3HAUMMOCTb U MEPCIEKTUBBI PUKIIATHOTO
HCIOJIb30BAHUS PE3yJIbTaTOB HCCIIEI0OBAaHUN B 00JIACTH HAHOTEXHOJIOTHH U
MUKPOCHCTEMHOM TEXHUKU

I1IK.4 y3 UMETb OMBIT pabOThI ¢ NEPUOINIECKOI HaydyHOH JINTepaTypol, TUCKYCCH Ha
3aJIaHHYIO TEMY M BBICTYIIJICHUH Ha HAyYHBIX CEMHHApax

I1K.4 v4 YMETb J€JIaTh JOKJIAJbl HA 3aJaHHYI0 HAYYHYIO TEMY

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

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

I1K.5 yl MMETH OIBIT MaTEHTHBIX HCCIIe0BaHUH N0 pa3pabaThIBA€MOIN TEMAaTHKe

[IK.19.B |yl BJIa/IETh METOJIaMU MaTeMaTUYECKOT0 MOJIEIMPOBAHUSI IPUOOPOB U
TEXHOJIOTHYECKHMX IPOLECCOB C IIEJIbI0 ONTUMHU3ALMU UX TapaMeTPOB

[IK.19.B |y3 BJIaJIETh COBPEMEHHBIMHU MporpaMMHbIME cpenactBamu (CAD) monenupoBanus,
ONTUMAJILHOT'O IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS NPHOOPOB, CXEM U
YCTPOMCTB 3JEKTPOHUKU U HAHOAIEKTPOHUKHU PA3IUYHOTO (PYHKIIMOHAIBHOTO
Ha3HAYCHUS

[IK.19.B | y4 yMeTh pa3pabaTbIBaTh PU3NYECKUE U MAaTEMaTHYECKHE MOENU PpUOOpPOB U

YCTpOﬁCTB OJICKTPOHHUKHU U HAHOJJICKTPOHUKU, pa3pa6aTLIBaTL
TCEXHOJOTHYCCKUEC MAPUIPYTHI X U3TIOTOBJICHUA

@aKyﬂbman’IMGH bl educuunﬂqul

IIpoexkTHpOBaHUE H TEXHOJOT U 3JIEKTPOHHON KOMIIOHEHTHOM 0a3bl
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IIK.19.B

31

3HaTh METOJIbI pacyeTa, MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MOJAEPHU3ALNUH
ANEKTPOHHON KOMIIOHEHTHOM 0a3bl C UCIOIb30BAHUEM CHCTEM
ABTOMATU3MPOBAHHOIO MPOEKTUPOBAHUS U KOMIIBIOTEPHBIX CPEJCTB

IIK.19.B

BJIAACTb MCTOAAMHU MATCMATUYCCKOI'0O MOJACIIUPOBAHUA HpI/I60p0B u
TEXHOJOTHYCCKUX ITPOUCCCOB C LNCIBI0 ONITUMHU3AIUN UX ITapaMCTPOB

IIK.19.B

BJIAJIETh METO/IAMH MPOEKTUPOBAHHUSA FJIEKTPOHHOW KOMIIOHEHTHOM 0a3bl 1
TEXHOJIOTMYECKUX MTPOLECCOB DJIEKTPOHUKHA U HAHODJIEKTPOHUKH

IIK.19.B

BJIAJIETh COBpEMEHHBIMH NporpamMmubIiME cpeactBamu (CAD) monenupoBanus,
ONTUMAJILHOT'O IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS IPHUOOPOB, CXEM U
YCTPOMCTB 3JIEKTPOHUKH M HAHOIJIEKTPOHUKU PA3TUYHOTO (DYHKIIMOHAIEHOTO
Ha3Ha4YeHUs

IIK.19.B

yMeTh pa3pabareiBaTh PU3NICCKUE U MATEMATHIECKHE MOACIH IPUOOPOB H
YCTPOMCTB 3JEKTPOHUKH U HAHOIJIEKTPOHUKHU, pa3padaThiBaTh
TEXHOJIOTMUECKUE MapIIPYThl UX U3TOTOBJICHUS
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