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1. O6ue mojoKeHus

1.1 JIOKyMeHTBI, perjJaMeHTHPYIOILINe COAepP:KaHue W OPraHu3anui0 00pa3oBaTEIbHOIO

npouecca

OOpaszoBarenbHass MporpamMma, peaju3yeMass 1o  HampasieHHio moarotoBku  28.03.01
HaHoTexHOMOrMM ¥  MHUKPOCUCTEMHAas TEXHUKA, IPEACTaBIsieT COOOH KOMIUIEKC OCHOBHBIX
XapakTEepUCTHK oOpa3oBaHus (00beM, coAep)KaHUE, IUIAHUPYEMbIE pe3yNabTaTbhl), OPraHU3aIMOHHO-
[elarOrMYecKUX YCIOBUHM, (opM aTTecTaluu, KOTOpPBIA MPEACTaBIEH B BUJAE CIEIYIOLIEr0 KOMIUIEKTa
JIOKYMEHTOB:

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 MaTEpUAJIOB.

Nudopmanus 06 oOpa3oBaTebHOM MporpaMmme pasmelnieHa Ha odurmansHom carite HI'TY B cetn
«Uutepuery http://www.nstu.ru/sveden/education.

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

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

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

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

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

1.1.4  Pabouas mporpamMma AMCHUUIUIMHBI (MOZYJIS1) BKIIOUAET B ceO:

e  HaWMEHOBaHHUE JUCUUIUIUHBI (MOAYIIS);

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

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



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

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

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

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

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

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

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

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

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

1.15 TIIporpamma mpaKTUKH BKIIOYAET B CEO:

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

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

e  yKa3aHME MecTa PAKTUKU B CTPYKType 00pa3oBaTeIbHON MPOrpaMMBbl;

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

®  CoJepXXaHHE NMPAKTUKU;

e ykazaHue (OpM OTUETHOCTH IO MPAKTHKE;

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

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

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

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

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

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

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

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

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

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

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



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

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

1.2 lleanb (Muccusi) o0pa3oBaTesibHOI MPOrpaMMbl

Muccusi o6pazoBarensHoil mporpammbl 28.03.01 HaHoTexHOIOTMM M MUKPOCHCTEMHAs TEXHHKA,
npoduib: MuKpocucTeMHass TeXHHMKa (OCHOBHOW BHJ JesATeldbHOCTH HaydHo-uccienoBaTenbckas)
COCTOMUT B TIOJATOTOBKE BBIMTYCKHUKOB, CIOCOOHBIX OCYIIECTBISATh HAy4YHO-HCCIIEIOBATEIHCKYIO
npohecCHOHANBHYIO e TENbHOCTh, CBA3aHHYIO C (PU3UKON MHUKPO- U HAHOCHCTEM, UHTEJIEKTYaIbHBIMU
ABTOHOMHBIMH M3MEPUTEIILHBIMU CUCTEMaMH, MUKPOIJIEKTPOMEXaHNIESCKUMHU CUCTEMaMH,
KOMIIOHEHTaMHU MHUKPO- U HaHOCHCTEMHOI TEXHUKH, MUKPO- U HAHOZJIEKTPOHUKOH, ONTOIEKTPOHUKOM,
MUKPOCEHCOPUKOW, KOMITBIOTEPHBIM MOJCIHPOBAHUEM U TPOEKTUPOBAHHWEM TMPUOOPOB U YCTPOWCTB
MUKPOCUCTEMHOM TEXHUKH.

Llenn oOpa3oBaTenbHONM MPOTpamMMbl 0A3UPYIOTCST HA COBOKYITHOCTH 3HAHUM, YMEHUM, HABBIKOB U
METOJIMK, KOTOPBIMH JOJDKHBI 00s1aaTh BeimyckHUKH OI1 28.03.01 mocne oO0y4ueHus u dyepe3 HEKOTOPhIi
poMeXKyTOK BpemeHH mociie o0ydenus. Takxke menu OIT 28.03.01 cTpositcss Ha MPUHIUIIC COOTBETCTBHS
npodeccuonansubix TpeboBanuit OIl, mpodeccroHaNbHBIX CTaHAAPTOB MOJIYIMPOBOJAHUKOBOW OTPACIH,
KOTOPBIC YAOBIETBOPSIOT MPOGECCUOHATBHBIM TpeboBaHUsAM 0a3oBbiXx pabortomarteneir (AO «H3IIII c
OKbB» u AO «HIIIT «BocTok»).

1.3 Cpoku ocBoeHUs1 00pa30BaTeJbLHOM MPOrPaMMbI

Ob6wvem mporpammbl OakanmaBpuata coctaBisieT 240 3adeTHBIX eauWHUI] (namee - 3.6.)  BHE
3aBUCHMOCTH OT IPUMEHSEMBIX 00pa30BaTENbHBIX TEXHOJIOTHH, pealn3aliy MporpaMMbl OakaiaBpuara
110 UH/IUBUIYAIbHOMY Y4€OHOMY IUTaHy, B TOM YHCIIE€ YCKOPEHHOMY OOYUEHHUIO.

Cpok mnoiydeHuss oOpa3oBaHHs IO 0Opa30BaTENILHOW MporpaMme B O4YHOH Qopme o0ydeHus,
BKJIIOYasd KAaHUKYJIbI, IMIPEAOCTABIIAACMBIC IMOCJIC IMPOXOKACHUA FOCY[[apCTBeHHOﬁ UTOTOBOM arrecranuu,
BHE 3aBUCHUMOCTH OT IpPUMEHSAEMBbIX 00pa3zoBaTelIbHbIX TEXHOJIOTUH cocTtaBisgeT 4 roxa. OO0beM
porpaMMbl OakajaBpHara, pealu3yeMblil 3a 0luH y4eOHbIH roJi, coctapiser He Oonee 60 3.e.

1.4 SI3bIk peaau3anuu 00pa3oBaTeIbHOI MPOrpaMMbl
OOpa3oBarenpHasi  ACATENBHOCTH IO  TporpaMme  OakajgaBpuaTa  OCYIISCTBISIETCS  Ha
rocygapcrBeHHoM s3bike Poccuiickoint denepanun.

1.5 HopmaTuBHasi 6a3a

TpeGoBanusi W yCIIOBUS peau3allid OCHOBHOW 00pa3oBaTEIbHON MPOTpaMMBbl  ONPEIEISIIOTCS
@denepanbHbIM  TOCYJApCTBEHHBIM ~ 00pa30BaTENbHBIM ~ CTAaHAAPTOM  BBICIIEr0  00pa3oBaHUs 110
HanpasieHuto noArotoBku 28.03.01 HaHOTEXHOJIOTrMM M MHUKpPOCHCTEMHAsi TE€XHHMKA, YTBEPIKIECHHBIM
npukazoM MuHoOpHayku Poccun ot 06.03.15 Nel77 (3apeructpupoBan Muntoctom Poccun 31.03.15,
peructpanoHHbii Ne36650), a Takke rocylapCTBEHHbIMH HOPMAaTHUBHBIMU aKTaMU WU JIOKaJIbHBIMU
aKTamMH 00pa30BaTEIbHOW OpraHu3aIuy.

1.6 OcobenHocTu 00pa3oBaTeIbHOI MPOrPaMMBbI

[Tpu paspabotke oOpazoBatenbHOil mporpammbl 28.03.01 HaHOTEeXHOJIOrMM M MHUKpPOCHCTEMHAs
TexHuKa (mpoduiab: MHUKpOCHCTeMHass TEXHUKA) YYTEHbl TPeOOBAaHUS PETMOHAIBHOTO PBIHKA TPYAa,
COCTOSIHUE W TIEPCIIEKTUBBI PA3BUTHUS TOTYIIPOBOTHUKOBON OTPACIIH.

Komnerennuu, mnpuoOperaemble  BBITYCKHHUKaMH, C(HOPMYIHUPOBAHbI TakXke C  Y4E€TOM
npodeccuonanibHOoro  cranaapra:  «40.058  HmxkeHep-TeXHOJIOT MO  TPOU3BOJACTBY  M3IEIHI
MHUKPOAIEKTPOHUKN» U «40.006 VHkeHep-TexHOJOr B 00JacTH TNPOU3BOJCTBA HAHOPA3MEPHBIX
MIOJTYIIPOBOTHUKOBBIX ~ NMPHOOPOB M WMHTETPATIbHBIX cXem». CoOTBeTCTBHE TMPOQeCcCHOHATBHBIX
komrnereHmii @I'OC BO TpynoBeM GyHKIUAM, CHOPMYITUPOBAHHBIM B TPO(PECCHOHATBHOM CTaHAAPTE,
npuBeaeHo B Tabmuie 1.6.1.



Tabmuma 1.6.1

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

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

IPOTPaMMBI N
MPEUIOKEHUI0 paboToaarenen
—CMOCOOHOCTh MIPOBOJIUTH ¢busuko- | O000EeHHbIE TPYAOBbIE GYHKIMM:
MAaTEMAaTHUYECKOE mozenuposanue | 1. PaspaboTka, BHeApeHUE HOBBIX M BBIPaOOTKa

HCCIIEYeMbIX MPOIECCOB HAHOTEXHOJIOTUU H
O0OBEKTOB HAHO- ¥ MUKPOCHCTEMHOW TEXHHKH
C MCTOJIb30BaHUEM COBPEMEHHBIX
KOMIIbIOTEPHBIX TexHoorui (ITK-1)
—TOTOBHOCTh TPOBOAMTH JKCIIEPUMEHTAIbHbIC
UCCIICIOBAHMST [0 CHUHTE3Y M  aHalu3y
MaTepUaJioB M  KOMIIOHEHTOB HAaHO- U
MuKpocucteMHoi Texuuku (I1K-2)
—TOTOBHOCTh aHAJM3UPOBATh u
CHCTEMaTH3HPOBATh pe3yJbTaThI
WCCIIC/IOBAaHM, TPEJCTABIATh MaTepUalbl B
BUJC  HAYYHBIX  OTYETOB,  IyOJMKAIUH,
npesenranmii (ITK-3)

pEKOMEHIalUi IO KOPPEKTUPOBKE CYIIECTBYIOIINX
TEXHOJOTHYECKHUX MPOIECCOB BHIMTYCKA U3ICTHIl
MukposstekTponuku (40.058).

2. Pa3zpaboTKa 1 BHEPEHUE HOBBIX
TEXHOJOTHYECKHUX MPOIECCOB U MPOrpaMM BBIITYCKa
u3aenuid MukpodsnekTporuku (40.058).

3. O6ecrnieuenne HyHKIIMOHUPOBAHUS
HaHO3JICKTPOHHOTO MPOU3BOJICTBA B COOTBETCTBUU C
TEXHOJOTUYECKOH qoKkyMeHTamuen. [lognepxka u
yIYUYIICHUE CYIIECTBYIOMUX TEXHOIOTHISCKIX
MIPOLIECCOB U HEOOXOIUMBIX PEKUMOB IPOU3BOJICTBA
BBIITyCKaeMou opranuzarueit npoaykiuu (40.006).
4. Pa3paboTka 1 BHEPEHNUE COBPEMEHHBIX

TEXHOJIOTMYECKUX MPOLIECCOB, OCBOEHUE HOBOT'O
000pyn0OBaHusl, TEXHOJIOTUYECKON OCHACTKH,
HEO0OXOIMMBIX PEIKUMOB IPOU3BOCTBA HA
BBHIITyCKaeMylo opranusanueii npoaykiuto (40.006).
5. Pa3paboTka nporpaMM BHEPESHUSI HOBOW TEXHUKH

—CHOCOOHOCTh  MPOBOJUTH
TEXHUKO-IKOHOMHYECKOE
npoektos (ITK-4)

—TOTOBHOCTh PACCUUTHIBATH U IPOCKTUPOBATH

IIPEIBAPUTEIILHOEC
000CHOBaHUE

KOMITIOHCHTBI HaHO- u MHKpOCHCTeMHOﬁ -
TEeXHUKHA (HK-S) 1 TCXHOJIOTHHU 110 CBOCMY HAIIPABJICHULO. Pa3pa60TKa
FOTOBHOCTE HCIIONB30BATE 6a30BLIe TEXHOJIOTUYCCKUX MApIIPYTOB U3TOTOBJICHUS

HaHO3JIEKTPOHHBIX n3aenuii(40.006).

6. BnaneHue HaBbIKaMU KOMITbIOTEPHOTO
MO/JICIIMPOBAHUS M TPOEKTUPOBAHUS TPUOOPOB U
YCTPONCTB MUKPO- M HAHOCUCTEMHOM TEXHUKHU B
coBpemeHHbIX CAIIP.

TEXHOJIOTHIECKHE TPOIECCHl U 000pyI0BaHME,
NPUMEHSEMbIC B TPOU3BOJCTBE MAaTEpUAIIOB,
KOMIIOHEHTOB ~ HAHO-M  MHKPOCHCTEMHOM
texuuku (ITK-8)

[Tpu peanuszanuu oGpazoBaTeIbHON MPOrpaMMBbl IPEIYCMOTPEHO CONPOBOXKIECHHE 00yUYarOIIUXCs
aKaJeMUYECKUM KOHCYJIbTAaHTOM, OKa3bIBAIOIIUM COAEHCTBUE B (OPMUPOBAHWU WHIUBUIYaJTbHBIX
00pa30oBaTeNbHBIX TPACKTOPUH, BHIOOPE NUCLUILIMH, OOECIEeUMBAIOIIUX MPOPECCHOHATBHOE pa3BUTHE
CTY/ICHTA.

1.7 BocTpe60BaHHOCTH BHINYCKHMKOB

BeimyckHukun  0Opa3oBaTenbHON  MpOrpaMMbl  BOCTPEOOBAHBI  OTKPHITHIM  aKIIMOHEPHBIM
obmectBoM HoBoCHOMPCKUIA 3aBOJT TTOTYITPOBOTHUKOBBIX MTPHOOPOB C OCOOBIM KOHCTPYKTOPCKUM OIOPO
(AO «H3IIT ¢ OKB») u OTKPHITHIM aKUMOHEPHBIM OOIIECTBOM HAayYHO-TIPOU3BO/ICTBEHHBIM
npennpusitueM Boctok (AO «HIII «Boctok»), KOTOpbIE BBICTYNAIOT OCHOBHBIM MOTpEOUTEIEM
BBITYCKHUKOB, oOydaromumxcs 1o HampasieHuto 28.03.01 (mpodwmis: MukpocucTeMHas TEXHUKA).
JlanHble TpeanpusTUs BXOIAT B NMEPEUYeHb, BKIIOUYEHHBIX B CBOJAHBIN peecTp opraHu3anuil 000pOHHO-
npomblieHHoro komriekca (IIpuka3 MuHuCTEpCTBa NPOMBIIUIEHHOCTH W TOpProBiu Poccuiickoit
Oenepannu No.137 ot 5 deBpans 2013 r.)

[TonroroBka no HampasneHuio 28.03.01 HaHOTeXHONIOrMHM M MHKPOCHCTEMHAs TEXHHKa BeJETCs
kadeapoi [lomynpoBoAHUKOBEIX MPUOOPOB U MUKPO3JIeKTpoHUKH HI'TY cOBMECTHO ¢ mpeanpusTusiMu
JJIEKTPOHHON MPOMBIIITIEHHOCTH T. HoBOCHOMpCKa Ha OCHOBAaHMM CYIIECTBYIOIIUX JIOTOBOPOB.

B pamkax otux moroBopoB OaxamaBpsl HampasieHus 28.03.01 BBINONHSIOT BBITYCKHBIC
KBaJTM(PHUKAIIMOHHbBIE pabOTHI Ha pealibHble HAyYHO-UCCIIEI0BATENIbCKUE TEMBI, CBSA3aHHbIE ¢ pobIeMaMmu,
pemaembie AO «H3IIIT ¢ OKb» u AO «HIIIT «BocTok».



TpynoycTpoMCTBO BBITYCKHUKOB ocymiecTBisgeTcsa npeumyniectBeHHO B AO «H3IIT ¢ OKb» u
AO «HIIIT «BocTok» Ha AOKHOCTH MH)KEHEPHOT'O COCTaBa, MO0 B BUJE MOCTYIUICHHUS B MaruCTparypy,
a 3areM acnupaHTypy. OcTalbHble BBITYCKHUKH TPYJOYCTpauBaloTCAd MO0 Ha NPEANPUATHAX U
KOMITAaHUSAX MHUKpO3JIeKTpoHHOro mnpodunst r. HoBocubupcka u  Poccuiickoir ®Penepauuu, muodo
IPOIOJIKAIOT MTPO(ECCUOHATIBHYIO Kapbepy 3a pyOexoMm.

2. KBanuduxkanmoHHasi XapaKTePUCTHKA BbINYCKHUKA

2.1 ObaacTp npogdeccuoHaIbLHOM NesITeJIbHOCTH BBIITYCKHUKOB, OCBOUBIIIUX
00pa3oBaTeNbHYIO0 MPOTrPaMMy, BKIIOYAET COBOKYIMHOCTH CPEJCTB, CIIOCOOOB M METOAOB UEIOBEYECKOM
JESITeIbHOCTH, HAIIPABJIEHHBIX Ha TEOPETUYECKOE U IKCIIEPUMEHTAIbHOE HCCIE0BAHNE, MATEMAaTUYECKOE
U KOMIIBIOTEpPHOE MOJCIUPOBAHUE, MPOCKTUPOBAHUE, TEXHOJIOTMIO IMPOU3BOJCTBA M HKCILTyaTaIHIO
MaTepuaioB, MPUOOPOB U YCTPOMCTB HAHO- U MUKPOCUCTEMHON TEXHHUKHU Pa3IMYHOr0 (QYHKIMOHATIHLHOTO
Ha3Ha4YCHMs, pa3paboTKy U MPUMEHEHHE MTPOIIECCOB HAHOTEXHOJIOTUN U METOJ0B HAHOIUATrHOCTHKH.

2.2 O0bexkTamMu npodecCHOHAIBHON /1eTeJbHOCTH BBITYCKHUKOB, OCBOMBIIHUX IMPOrpaMMy
OakanaBpuaTa, SBISIOTCS MaTepHalbl U KOMIIOHEHTHl HAHO- U MMKPOCHCTEMHOH TEXHUKH, MPUOOpHI U
yCTPOMCTBA Ha MX OCHOBE, MPOLECCHl HAHOTEXHOJIOTMH M METOJ/Ibl HAaHOJIMArHOCTUKH, 00OpyJOBaHME
IPOLIECCOB CUHTE34, IMAarHOCTUKU M UCHBITAHUSA MAaTEPUATIOB U KOMIIOHEHTOB HaHO- U MUKPOCUCTEMHON
TEXHUKHU.

2.3 OCHOBHBIM BHJIOM IPO(ECCHOHATIBHON JESATENBHOCTH, K KOTOPOH TOTOBUTCS BBITYCKHUK
o0Opa3oBaTenbHON IporpaMMel, sBisiercs: Hayuno-uccnedosamensvckasn.

2.4 OOyuarouuiics TOTOBUTCA K PpEIICHUIO CIEAYIoUMX NpogecCHOHANBHBIX 3aJa4 B
COOTBETCTBUM C HAIPaBICHHOCTHIO (MpoduiieM) oOpa3oBaTeNbHON HpPOrpaMMbl U OCHOBHBIM BHJIOM
npodecCHOHATBLHOM 1eATEbHOCTH.

— aHaNM3 HAyYHO-TEXHUYECKOH HMH(OpMAIH, OTEYECTBEHHOTO M 3apyO0eKHOTO OIBITAa IO TeMAaTHKE
UCCJIEJIOBAHUS,

—  (U3MKO-MaTEeMaTHYECKOE MOJEIMPOBAHNE HCCIEAYEMbIX MPOLECCOB HAHOTEXHOJOTMH U OOBEKTOB
HAHO- ¥ MUKPOCUCTEMHON TEXHUKH C UCIIOJIBb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH;

— TPOBEJECHHE SKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUM 110 CHHTE3Y M aHAJIU3y MaTepUuaioB U KOMIIOHEHTOB
HaHO- U MUKPOCHCTEMHOMN TEXHUKH;

— OMNHCaHuE MPOBOJUMBIX MCCIIEI0BAaHUM, aHAIN3 PE3yJIbTaTOB, MOATOTOBKA JAHHBIX JUIS COCTABICHUS
0030pOB, OTUETOB U HAYYHBIX MyOIMKaIUI;

— OpraHu3anus 3aluThl 00bEKTOB MHTEIIEKTYaIbHOM COOCTBEHHOCTH U PE3YJIbTATOB MCCIEIOBAHUMN U
pa3paboToK.

2.5 Ilnannpyembie pe3yabTaThl OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl (KOMIIETEHIMH).
B pesynbrare ocBoeHus: 00pa3oBaTeabHOM MPOrpaMMBbl Y BBIITYCKHHUKA JTOJIKHBI OBITH C(HOPMUPOBAHbI
crenyroomue KomnereHnun (tadbmumna 2.5.1).
Tabnuua 2.5.1

Koas! ‘ Komnerenuum, 3HaHus1/yMeHuUs1
Oowexynomyproie komnemenyuu (OK)
OK.1 CIOCOOHOCTH HCIOJIb30BATH OCHOBBI ui10coGcKuX 3HAHUI 11 popMHUpOBaHUS

MHPOBO33PEHYECKOM MO3HIHHU

yl | ymeTs ynorpebnsate 6a3oBble GuI0coPcKre KaTeropuy U MOHITHS

y2 YMETHb IPUMCHATH 06HIGHay'-IHBIe MCTOABI UCCIIECAOBAHM, IOHUMATh OTJIMYUC HAYYHOI'O
nmoaxoJa OT HCHay4YHOI'O

y3 YMETHh apryMEHTUPOBAHO BBICTpanBaTh JOKA3aTCIbCTBA, JIOTUKY ITOHNMMAHHA aKTyaJIbHBIX
HpO(bCCCI/IOHaJIBHBIX 1 HPAaBCTBCHHBIX HpO6HeM

OK.2 CIMOCOOHOCTH AHAJTU3MPOBATH OCHOBHBIE ITANbI U 3AKOHOMEPHOCTH HCTOPUYECKOT0
pa3BuTHs 001ecTBA 1J1s1 GOPMUPOBAHNS TPAKIAHCKON MO3HIINH




31 | 3HaTH OOLIME 3aKOHOMEPHOCTH M HAI[MOHAIbHbBIE 0COOEHHOCTH pa3BuTHs Poccuiickoro
rocyJapcTBa M 00IIecTBa
32 | 3HaTh HCTOPUIO 06L[I€CTBCHHO-HOJIHTPI‘I€CKOI>'I MBICJIH, B3aMMOOTHOIIICHUH BJIACTU U OGH.[GCTBa
yl | ymeThb popMyIrpoBaTh COOCTBEHHYIO MO3HIINIO IO COBPEMEHHBIM MTpo0ieMaM 00I1eCTBEHHO-
MIOJINTUYECKOIO Pa3BUTHUS
y2 | yMEeTh aHaTU3UPOBATh TEHIACHIIMH COBPEMEHHOTO O0IIECTBEHHO-TIOJUTHUYECKOTO 1
COLIMOKYJIFTYPHOTO Pa3BUTHS
OK.3 CIOCOOHOCTb MCIO0JIb30BATH OCHOBBI IKOHOMHUYECKUX 3HAHUW NPH OLEHKE
3P eKTUBHOCTH Pe3yJIbTATOB AeATEIbHOCTH B Pa3JHYHbIX cepax
31 | 3HaTh MexaHu3M (YHKIIMOHUPOBAHUS U PETYIUPOBAHUS OTPACIIEBBIX PHIHKOB
32 | 3HaTh OCHOBHBIE KaTeropnu, 3aKOHOMCPHOCTU U MPUHIUIILI pa3BUTUA SKOHOMUYCCKUX
MIPOLIECCOB HA MAKPO- U MUKPOIKOHOMHUYECKOM YpPOBHE
33 | 3HaTh MOAXO/IBI K POPMHUPOBAHUIO IPOU3BOCTBEHHBIX 3aTpaT Ha U3TOTOBJICHHE MPOYKLIUN
(pabor, yciyr)
34 | 3HaTh MPHUHIMIIBI TIpoliecca pa3pabOTKU, MPUHSITHSA, OPTraHU3AIH UCIIOJHEHUS
YIPaBJICHYECKUX PEMICHUI
35 | 3HaTh OCHOBHI OPraHU3AlIMY U YIIPABJICHUS IPEPHUATHEM B YCIOBUSX PhIHKA
yl YMETb NIPUMCEHATH OCHOBHBIC MOACTIN U MCTOAbI MaKpO- 1 MUKPOSKOHOMUYCCKOI'O aHaJin3a B
npoeccroHaNbHOMN e TEeNbHOCTH
y2 | yMETbh IPUMEHSATH METO/IbI ONPEEIEHUS HOTPEOHOCTH (B COOTBETCTBUH C LIETSIMU
MPEANPUATHS) U CTOUMOCTHOM OLIEHKH Pa3IHYHBIX (TPYIOBBIX, TEXHUYECKUX U
MaTepUaAIbHBIX) PECYPCOB MPEINPHUSATHS U TTOKA3ATEIN WX UCIOJIb30BAHUS
y3 | yMeTh OlleHUBATh AEATEIbHOCTh MPEAIPUITUS U €0 MOApa3AeICHHI, OpUEHTUPYSICH HA
MaKpO- U MUKPOIKOHOMHUYECKHE TOKA3aTEeNN
y4 | yMeTb OLIEHUBATh YIIpaBJICHUE MIPEAIIPUATHEM C O3ULMU BHYTPEHHETO COCTOSHUS U
BHEITHETO OKPY>KEHUs
y5 | ymeTh popMuUpOBaTH pabOTOCIIOCOOHYIO KOMAHAY IS peali3aiuy MPo(hecCHOHATEHBIX
byHKIMH 1 co3naBaTh YPPEKTUBHYI0 KOMMYHUKAIIMOHHYIO CUCTEMY
OK.4 CIOCOOHOCTH HCI0JIL30BATH OCHOBBI IPABOBBIX 3HAHMI B Pa3/IMYHbIX cepax
AeATeTbHOCTH
31 | 3HaTh OCHOBOMOJIATAIOIME IPABOBbIE KATETOPUH, CYIIIHOCTh M COLMAIbHYIO IEHHOCTD ITpaBa
32 | 3HaTh OTPACIEBYIO HAPABICHHOCTh IIPABOBBIX HOPM, B TOM YHCJIE C YIETOM COOCTBEHHOM
poheCCUOHAITBHON IEATETLHOCTH
33 | 3HaTh MpaBa U 00SI3aHHOCTHU TpakaHuHa PO
yl | yMeTb OCYyLIECTBIATH peanu3aliio HOpMaTUBHO-IIPABOBBIX aKTOB B c(epe npodeccuoHanbHON
JesTeIbHOCTH
OK.5 CIOCOOHOCTh K KOMMYHHKAIIMH B YCTHOM M IMCbMEHHOH (pOpMax Ha PycCKOM H
HHOCTPAHHOM SI3bIKAX /IJISl pelIeHusl 32124 MeKJIUYHOCTHOTO M MEKKYJIbTYPHOT O
B3aMMOJACHCTBUSA
31 | 3HATH HHOCTpaHHBIﬁ SI3BIK HJIA MEXKXIIMYHOCTHOI'O O6HI€HI/I${ C MHOCTPAHHBIMU MapTHEPpaAMU
32 | 3HaTh OCOOCHHOCTH JIEJIOBOT0 OOIIEHUsI HA PYCCKOM U MHOCTPAHHOM SI3BIKAX
yl | ymMeTh aHAIIM3UPOBATh p€Yb ONMNOHEHTA HA PYyCCKOM M MHOCTPAHHOM SI3BIKE
y2 | yMeTh BBICTPAUBATh MEXKYIbTYPHYIO, I€JIOBYIO, TPO(HECCHOHATEHYIO KOMMYHUKAIIHIO C
YUETOM IICUXOJOTUICCKUX, ITOBEACHYCCKUX, COMUAJIBHBIX XapaKTCPUCTHUK ITAPTHEPOB HA
PYCCKOM U MHOCTPAHHOM SI3bIKaxX
y3 | BIafeTh HaBbIKAMU MyOJIUYHOTO BBICTYIUIEHHUS, YCTHOM MPE3EeHTAI[MH Pe3yJIbTaTOB
npoeCCHOHATILHOMN IEATEIbHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3bIKE
y4 | yMETh OCYIIECTBIIATH AEJIOBYIO IEPENNCKY HA PYCCKOM SI3BIKE
yS | yMETb JIOTHYECKH BEPHO, APTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M TUCBMEHHYIO PEYb B
cdepe npodeccHoHaNbHON NesITeTbHOCTH HAa PYCCKOM U HHOCTPAHHOM SI3bIKe
OK.6 CIOCOOHOCTH PadoTaTh B KOJVIEKTHBE, TOJIEPAHTHO BOCIIPMHMMAsi COLMAIbHbIE H
KYJbTYPHBIE PA3JIHYHUs
31 | 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS U PA3BUTHS KOJUIEKTHBOB




yl | ymeTh nonbupaTh napTHepoB ais 9)HEeKTUBHONM pabOThl B KOMaH[E

y2 | yMeTh aJaTUPOBATHCS B MPO(ECCHOHAIBHOM KOJIJIEKTHBE, BEICTPAUBATh MAPTHEPCKUE
OTHOIIICHMS B COLMAIBHO-TPYIOBOH cdepe, paboTaTh B KOMaHE

y3 | yMeTh BBICTpauBaTh NAPTHEPCKHE OTHOLICHHS B COLMAJIBHO-TPYAOBOM cdepe

OK.7 CIOCOOHOCTh K CAMOOPIraHM3ALMH U CAMO00OPa30BAHMIO

31 | 3HaTh TPAEKTOPUHU CaMOpa3BUTHs U cCaMOOOpPa30BaHMs B T€UEHUE BCEH KU3HU

32 | 3HaTh OCHOBHBIE XapaKTEPUCTUKN MHTEILIEKTYaIbHOTO, TBOPYECKOTO U MPOPECCHOHATHLHOTO
IOTCHIIAAJIA JIMYHOCTH

33 | 3HaTh OCOOEHHOCTHU MPO(PECCHOHAIBHOIO Pa3BUTHSI JMUHOCTH

yl | ymeeT agekBaTHO OLEHHBATH COOCTBEHHBINH 00pa30BaTEIbHBIN YPOBEHD, CBOM BO3MOXKHOCTH,
CIIOCOOHOCTH U YPOBEHb COOCTBEHHOI0 MpodecCHOHATN3MA

y2 | yMeTh BBICTpaNBaTh WHAWBUYAIbHbIE 00pa30BaTEbHBIC TPACKTOPHH, IPO(PECCHOHATBHBIIHI
POCT U Kapbepy

y3 | yMETh OpUEHTHPOBATHCS HA PHIHKE COBPEMEHHBIX 00Pa30BATENbHBIX YCIYT

OK.8 CIMOCOOHOCTD MCI0JIb30BAaTh METO/IbI M CPeACTBA (PU3UYECKON KYJIbTYPbI JJIs

olecreyeHusl MOJTHOLCHHON cOIMATBbHON U NPOogecCHOHAIBbHOI 1esiTeIbHOCTH
31 | 3HaTh OCHOBBI 3J0POBOT0 00pa3a KU3HU
32 | 3HAaTh NOCJEACTBHSI OTKJIOHEHHUS OT 3/I0pOBOT0 00pasa KU3HU
yl | ymeTs nojepkuBaTh 340pOBbIH 00pa3 KU3HU

OK.9 TOTOBHOCTH M0JIb30BATHCSI OCHOBHBIMH METOAAMH 3AIHUThI IPOU3BOACTBEHHOI0
MePCOHAJIA M HACEJCHUS OT BO3MOKHBIX IOCJIEICTBUI aBapuil, KATacTPO(, CTUXUINHBIX
oexcrBuil

31 | 3HaTh IPOOIEMBI SKOJIOTUH

32 | 3HATh CBA3M MEXKIY DKOJIOTHEH U 3JJ0POBBEM UEJIOBEKA, OCHOBHBIX IIPOSBICHUN ONACHOCTH
cpelibl 00UTaHUsl U aHTPOIIOI'€HHOI0 BO3/IEMCTBUSI Ha brochepy

33 | 3HaTh OCHOBHBIE MPUPOJIHBIE U TEXHOC(EPHBIE ONTACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH

34 | 3HATh MOHATUHHO-TEPMHUHOJIOTUYECKHUI anmmapar B 00IacTH 0€301MacHOCTH

35 | 3HATh XapakTep BO3AECUCTBHS BPEIHBIX M OMACHBIX (PAKTOPOB HA YeJIOBEKa U MPUPOIAHYIO
cpeny

yl | BIageTh 3aKOHOJATENIbHBIMU U ITPaBOBBIMU OCHOBAaMU B 00J1aCTH OE€30MMACHOCTH U OXPaHbl
OKpy>Katolel cpesibl, TpeOOBaHUAMHU 0€30MaCHOCTH TEXHUUYECKUX PETJIAaMEHTOB B cepe
poheCCUOHATBHON JIEATEITLHOCTH

y2 | yMeeT UCHOJIb30BaTh METOABI BHIOOPA PALIMOHATIBHOIO CIIOCO0a CHIYKEHUS! TEXHOT'€HHOTO
BO3JICUCTBUS HA OKPYXKAIOIIYIO CPEY U CO37aHuUsl O€30TXOIHBIX U MaJTOOTXO/IHBIX
ITPOU3BOJICTB

y3 | BIafeTh HaBbIKAMHU pPallMOHAIM3AIMH TPO(PECCHOHAIBHOM 1€ATENbHOCTH C LIETbIO
obecrieyeHns: 6e30MaCHOCTH U 3aIIUTHI OKpYKaroIien cpebl

y4 | yMeTbh IPUMEHSATH IPUHLHUIIBI 00€CTIeYeHHsI SKOJIOTMUYECKON 0€30MacHOCTH MIPU PEeIIeHNUN
3aJ1a4 Npo(ecCuOHANbHOM NesITeIbHOCTH

y5 | yMeTh BBIOMpPATh METO/IbI 3aIIUTHI OT ONACHOCTEN MPUMEHUTENIBHO K cepe CBOe
npo¢eCCUOHATILHOM IeATENFHOCTH U CIIOCO0BI 00ecTiedyeHnss KOM(POPTHBIX YCIOBUI
KHU3HEJESATEIbHOCTH

y6 | yMeTh UACHTU(UIIUPOBATH OCHOBHBIE ONTACHOCTH CPeIbl OOMTAaHUS YeJIOBEKa, OLICHUBATh PUCK
WX pealn3aluu

Oobwenpogheccuonanvrvle komnemenyuu (OI1K)

OIIK.1 | cmocoOHOCTH NPEACTABJISATDH A/1eKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHIT HAYYHYI0
KAPTHHY MHPa HA OCHOBE 3HAHUSI OCHOBHBIX I0J107KeHHUIi, 3AKOHOB U MeTO/10B
€CTeCTBEHHBIX HAYK H MaTeMATHKH

31 | 3Harh KiIaccu(UKALNIO METAIIOB, CIIJIABOB, MACCUBHBIX U AKTUBHBIX AUAJICKTPUUECKUX U
MarHMTHBIX MaTEPUAJIOB, MOJIYIIPOBOIHUKOB U UX COEIUHEHUI, KOMIIO3UIIMOHHBIX
MaTEepUaJIOB MO UX (PU3UKO-XUMHUUYECKHUM, HJIEKTPUUECKUM 1 ONTHUYECKUM CBOHCTBAM U
HA3HAYEHUIO

32 | 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JTUCIMILINH (MaTeMaTHKa, GU3NKa, XUMHUS,
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OHMOJIOTHS M IPYTHE CMEKHBIC TUCIUTIINHBI)

33 | 3Hatb npeobdpazoBanue Oypre, CBOMCTBA 000OIMEHHBIX (QYHKIIUNA, OPTOTOHAJIBHBIC
MOJIMHOMBI, cheprueckyro pyHKuo, pyHkiuio beccens, Gynxmuro ['puna
34 | IMEThb IPEACTABICHUE O CBSI3U (PU3UKO-XMMHUUYECKHX CBOWCTB TBEP/BIX TEJ C UX BHYTPEHHEH
CTPYKTYpOU
35 | 3HaTh OCHOBHBIE (PM3UUECKUE 3aKOHBI U SIBJICHUS
36 | 3HATh 3aBUCUMOCTh (PM3UUECKUX CBOMCTB OT CTENIEHU HEYMOPSIOYEHHOCTH
37 | 3HaTh (pyHIAaMEHTalIbHbIE TOHATUS, OCHOBHBIE TEOPUU U NPUOIMKEHUS (PUZUKU
KOHJICHCUPOBAHHOI'O COCTOSIHUS
38 | 3HaTh 0a30BbIC MOJIOKEHUS (PYHIAMEHTAIbHBIX PA3/I€]I0B MAaTEMaTUKH B 00beMeE,
HEOO0XOAMMOM JJIs BIQJICHUS MAaTEeMaTHUECKUM aIllapaToM it 00padoTKu HHPOPMALIUHU U
aHaJIM3a JaHHBIX B 00J1aCTH NPO(eCcCHOHAIBHON eITeNbHOCTH
39 | 3HaTh 3aKOHBI (PYHKIIMOHMPOBAHUS U Pa3BUTHSI JKUBBIX OPraHU3MOB
310 | 3HaTh YHUBEPCAILHOCTh MAaTEMATUUYECKUX METOJIOB B IO3HAHUU OKPYKAIOILIEr0 MUpa
311 | 3HaTh IPUHIMIIBI peATH3aIlMN HACISACTBEHHON HHGOpMAIT
312 | 3HaTh NpUpPOYy BOZHUKHOBEHHUS [TOTPEILIHOCTEN ITPU IPUMEHEHUHM MaTEMaTHUYECKUX MOJIEIen
1 HEOOXOIMMOCTH OLICHHUBATh IOTPEIIHOCTh
313 | 3nare GpyHAaMEHTAEHBIC 3aKOHBI IIPUPOBI U PU3NIECKHE 3aKOHBI B 00J1aCTH OUOJIOTHH, B
TOM YHCJIE MOJIEKYJIIPHOM, U OMODU3UKU
314 | 3HaTh OCHOBHBIE 3aKOHBI (PU3UKH, SBIISIOLINECS 0a30BBIMHU ISl PEIICHUS 3a/1a4
1poeCCHOHATILHOM 1€ TeIbHOCTH
315 | uMeTh nmpeacTaBIeHUE O METOJJaX CTATUCTUYECKON (PU3UKU U TEPMOJINHAMUKH,
HCIIOJIb3YEMBIX JJIsl ONMCAHUs KJIACCUUECKUX SIBJICHUN B ra3ax M TBEPJbIX TelIax
316 | 3HaTh OCHOBHBIE 3aKOHBI TEPMOJJMHAMUKH U CTaTUCTUYECKHUE PACIPEACICHHUSI
yl | Bagets MeTogamu 1 cpeICTBAMU €CTECTBEHHOHAYYHBIX TUCHUIUIMH
y2 | YMeTh N0JIb30BaThCs ClIEUATIBHBIMU U 0000LIEHHBIMU (DYHKLIUSAMU, pa3iaraTb UCCIE1yeMble
(YHKIIMU IO OPTOTOHAJIBHBIM CHCTEMaM (DYHKIHH 1 TIOJTMHOMOB
y3 | YMeTh NpUMEHSATh 3HaHUS €CTECTBEHHOHAYYHBIX JUCLUUIUIMH VISl PEIICHUS
npodeccuoHaNbHBIX 3a1au
y4 | yMeTb OLIeHUBAaTh Mpeieibl IPUMEHUMOCTH OCHOBHBIX TE€OPUI M MPUONMKEHUN HU3UKU
KOHJICHCUPOBAHHOI'O COCTOSTHUS
y5 | YMeTh nNpUMEHATh NOJy4YEHHBIE 3HAaHUA UIsl MATEMaTHUYECKOI0 MOJIEITMPOBAHUS IIPOLIECCOB
IIpH peIIeHUN KOHKPETHBIX 3a/1a4 U3 KypCOB: KBAaHTOBAasl MEXaHUKA, CTaTUCTUYECKas (pU3MKa,
¢u3nKa TBEpAOro Teaa
y6 | IMETb OIIBIT CAMOCTOSATEIBHOTO MTOMCKA ,M3yUEHHSI U aHAIN3a HAYYHO-TEXHUYECKOU
JIUTEPaTyphl 110 BorpocaM (PU3UKH KOHAEHCHUPOBAHHOTO COCTOSIHUS
y7 | YMeTh pemiath 0JHOPOAHbIE U HEOAHOPOAHBIE AU depeHLInanbHble ypaBHEHUS B 3aa4ax,
OTHCHIBAIOUINX OCHOBHBIE MEXaHUUECKNE, KBAHTOBOMEXAaHUYECKHE, JIIEKTPOMArHUTHBIE
SIBJICHUS
y8 | yMEeTh IPUMEHSATH OCHOBHBIE 3aKOHBI M MIPUHIIMITBI (U3UKH B CTAHAAPTHBIX U CXOJHBIX
CUTYaLUAX
y9 | yMeTh ONUCHIBATh U KAYECTBEHHO OOBSACHATH COCTOSIHHSI B TBEPIOM TeJIe
y10 | BnaseTs HaBbIKAMH MPAKTHYECKOTO MPUMEHEHHsI 3aKOHOB OMOJIOTUH
yl1 | yMeTh HCIIOIB30BATH 3JIEMEHTHI MATEMATUYECKOM JIOTUKH JUIsl IOCTPOECHUS CYXKICHUN U UX
JIOKa3aTeNbCTB
y12 | yMeTh NPUMEHSTh OCHOBHBIE METOIbl MATEMATHUECKOT'0 afrapaTa B MaTeMaTHYECKUX
MOJIETISIX 0OBEKTOB U MPOIECCOB
y13 | yMeTh NpUMEHATh CTATUCTUYECKUIM NOJIXO0]] K MCCIEA0BAHUIO NTPOLIECCOB M PEIICHHUIO 3a/1a4
y14 | YMeTh npuMeHsATh OMONOrHYeCKre 3aKOHBI JUIsl pEIIeHUs MPaKTHYECKUX MpobsieM
y15 | ymeTh ucnonb30BaTh Gpa3zoBoe MPOCTPAHCTBO IS CTATUCTUYECKOTO ONMUCAHUS CHCTEMBI
YacTHUIL
y16 | yMeTh IpUMEHSTh TEOPEMY O paclpeAeICHUN YHEPTUH 110 CTETICHSIM CBOOOIBI
OIIK.2 | cmocoOHOCTH BHISABJIATH €CTECTBEHHOHAYYHYI0 CYNIHOCTh MP00JieM, BOSHUKAIOIIUX B
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xo/1e Npo¢ecCHOHATBHOM eSITeJIbHOCTH, PUBJIEKATD I UX PelIeHUs
COOTBETCTBYIOIIMH (PU3UKO-MaTEeMATHYECKHUIl annapar

31 | 3HaTH CBOMCTBA pa3IUYHBIX IPYNI MAaTEPUATIOB: IUAJIEKTPUKOB, ITOJIYIIPOBOIHUKOB,
ITPOBOJHHMKOB, MArHUTHBIX MAaTEPHAJIOB
32 | 3HATh KJIACCU(UKALMIO TBEPABIX TEJ HA METAILIBI, IIOJIYIIPOBOAHUKH U AUAIEKTPUKH C TOUKH
3peHusi 30HHOW TEOpUU
33 | 3HaTb OCHOBHBIE JEKTPUUYECKNE, MATHUTHBIE U ONITUYECKUE CBOMCTBA TBEP/IBIX TEII,
MEXaHHU3MBbl IPOTEKAHUS TOKA
34 | 6a3oBbIe 3HAHUS (PYHIAMEHTAIBHBIX Pa3/IeloB GU3UKU B 00bEMe, HEOOXOIUMOM JIJIst
OCBOEHHUS (PU3NYECKUX OCHOB B 00JIaCTH NTPO(ECCHOHAIBHON AEATENIbHOCTH
35 | 3HaTh OCHOBHBIE MOHATHUS U 3aKOHBI XUMHUH, 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUECKUX
IIPOLIECCOB; CBOMCTBA, HA3HAUEHHE U 00JIACTH IPUMEHEHHSI OCHOBHBIX XMMUYECKHUX BEILECTB
U UX COeJUHEHUN
36 | 3HaTh OCHOBHBIE MIOHATUSA U METOABI MATEMATUYECKOTO AHATIN3A, AHAIMTUIECKON T€OMETPHUH,
TUHEHHON anreOphl, TCOPUU QYHKIIHI KOMILJIEKCHOTO MMEPEMEHHOT0, TECOPHH BEPOSITHOCTEH 1
MaTEMaTUYECKON CTATUCTUKHU, NUCKPETHOM MaTeMaTUKU
37 | 3HaThb OCHOBHBIE MaTeMAaTUYECKHE METObI, IPUMEHsIEMbIE B Pa3JIMUHBIX pa3zenax (U3UKu
38 | 3HaTh (PHU3HKO-MaTeMaTHYECKHE MOJIEIIN IPOIIECCOB B 00BEME U Ha MMOBEPXHOCTH
II0JIYTIIPOBOTHUKOBBIX MaTE€PHUAJIOB
39 | 3HaTh 3aKOHOMEPHOCTH CTPOEHUS 0OPATHOrO MPOCTPAHCTBA, HOCTPOEHUE 30HBI bpriltosHa
310 | 3HaTh OCHOBHBIE TEPMUHBI U 0003HAYECHUS, IPUHATHIE JUI ONUCAHUSI KPUCTATNIMYECKUX
CTPYKTYP, KPUCTAJUINYECKUE PEHIETKU
311 | 3HaTh Qpu3nueckue U HPU3NKO-XUMUUECKHUE OCHOBBI TEXHOJIOTUH ITPOM3BOICTBA U3/1E€IUN
AIEKTPOHUKU Y HAHOAJIEKTPOHUKH
yl | yMeTh IPpUMEHATH OCHOBHBIE DKCIIEPUMEHTAJIbHBIE U PACUETHBIE METO/BI ONPEICIICHUS
MaKpPOCKOIHMYECKUX XapAKTEPUCTUK CUCTEM U METOJIbl XUMUYECKOI0 U (PU3UKO-XUMHUYECKOIO
aHaJIM3a pa3JIMYHbIX KJIACCOB BELIECTB
y2 | yMEeTbh IPUMEHATH OCHOBHBIE METO/IbI (PU3NYECKOTO UCCIIEI0OBAHUS SIBJIEHUN U CBOMCTB
00BEKTOB MaTepHaJIbHOIO MHUpa
y3 | yMeTh IJIaHUPOBATh M OPraHU30BBIBATH MPOCTEHINNE SIKCIIEPUMEHTHI, 00pabaThIBaTh U
aHAJIM3UPOBATH MOJTYYEHHbIE PE3YJIbTAThI
y4 | ymeet paboTaTh C CHCTEMHBIMU €CTECTBEHHOHAYYHBIMU MOJIENIIMU 00BEKTOB
poheCCUOHATBHON JIEATEITLHOCTH
yS | yMeTb yCTaHaBJIMBATh B3aUMOCBA3b (DyHIaMEHTAIbHBIX 3aKOHOB XUMUHU C (PU3UKO-
XUMHUYECKUMH SIBJICHUSIMU /17151 OOBSICHEHHS U TPOTHO3MPOBAHUS HAIIPABICHUSI XUMHUYECKHUX
[IpEBpaIICHUI
y6 | YMeTh ocyliecTBIATh IOCTAaHOBKY LI€JIeH U 3a/1a4 paOOThI IPU BBINOJIHEHUN HAyYHBIX
UCCJIEIOBAaHUM M OpraHU3alliy ONBITHO-IIPOMBIIIUIEHHOTO IPOM3BOACTBA
y7 | Bnagets HaBbIKaMH pabOTBI C COBPEMEHHBIM UCCIIEIOBATEIBLCKUM 000pYA0BAHUEM
y8 | BBIOMpaTh npocTeiime Moienu (u3n4eckux 0ObeKTOB U MPOIIECCOB
y9 | yMEeTb CTPOUTH TEOPETUYECKHE MOJIENIN (PU3NUECKUX SIBICHHM, 1€1aTh IPU 3TOM
He0OXO0IMMBIE JOMYILEHUS U OLIEHUBATh 00J1acTh MPUMEHUMOCTH Pa3INYHBIX MOJEIEH,
IUTAHUPOBATH MPOCTHIE (PU3MUECKUE IKCIIEPUMEHTHI U BBINOIHATh PU3NUECKUE U3MEPEHHUS
y10 | YMmeTs BHIOMpATH 1 UCIIOJIB30BATH ISl pacyeTa mapaMeTpoB UCCIETYyEMOTO 00bEeKTa
KOHKPETHBIE METO/Ibl, CPABHUBATh PE3YJIBTAThl pacueTa, OJY4EHHbIE PAa3INYHBIMU METOJAMH,
BBIUHCIISATH SJEKTPOPU3NUECKHE U ONITUYECKUE XapaKTEPUCTUKH TBEPABIX TEI
yl1 | YMeTh ncnonb30BaTh OCHOBBI TEOPUHM CUMMETPUN TBEPOTO TeJIA 171l IOCTAHOBKU U PELICHMUS
3aJ1a4 OMUCAHMsI MPOILIECCOB, MPOUCXOASIIUX B TBEPABIX TeIax
y12 | YMers npenctaBisTh pe3ynbTaThl pEICHNs OTAEIbHBIX 3a7a4, ONUCAaHUE PACYETHO-
rpaduyecKoro 3aaHus B yI100HOU A Bocnpuatus hopme
OIIK.3 | cnoco0HOCTH pelaTh 3a/1a4 aHAJIM3Aa H PAcYeTa XapaKTePUCTHK YIEKTPHYECKUX Henei
31 | 3HaTh METO/IbI aHAJIM3a YaCTOTHBIX U NEPEXOJIHBIX XapaKTEPUCTUK
32 | 3HaTh IEMEHTHYIO 0a3y aHaIo0roBoi U M(POBOI TEXHUKU, TPUHIIMIT AEUCTBUSI U METOMBI
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pacycTa 3JICMCHTOB aHAJIOT'OBBIX U LII/I(I)pOBBIX HHTCT'PAJIbHBIX CXCM

33 | 3HaTh 0COOEHHOCTH XapaKTEPUCTUK MOIYIPOBOIHUKOBBIX AJIEMEHTOB
34 | 3HaTb OCHOBBI TEOPUHU IEKTPUUECKUX U MATHUTHBIX, TACCUBHBIX U AKTUBHBIX, TUHEHHBIX U
HEJIMHENHBIX LEeNeN ¢ COCPEIOTOUYEHHBIMU U C PACTIPECICHHBIMU ITApaMeTpaMu
35 | 3HaTh OCHOBBI TEOPUH AIEKTPOMArHUTHOIO MOJISI
36 | 3HaTh SKBUBAJICHTHBIE CXEMbl AKTUBHBIX 3JIEMEHTOB
yl | ymeTb aHanu3upoBaTh BO3AEICTBIE CUTHAJIOB HAa JUHEHHbBIC U HEJIMHEHHBIC e
y2 | BIafeTh METO/IaMu aHaJIi3a EPEXOAHBIX TPOLECCOB B JUHEHHBIX U HEJTMHEMHBIX LEIAX
y4 | yMeTh IPOBOAUTH aHAIN3 LENEH IPU MMOCTOSTHHBIX U CHHYCOUJIAJIbHBIX BO3/ICUCTBUSAX, a TAKXKE
IIPU BO3ACHWCTBUH CUTHAIOB IPOU3BOJIBHON (POPMBI, UMITYJIbCHBIX CUTHAJIOB
y5 | YMeTh ucnonb30BaTh OCHOBBI TEOPHUH MOJTYIIPOBOAHUKOB ISl IOCTAHOBKY U PELICHUS 3a]1a4
OIMCaHUs NPOLECCOB, IPOUCXOSIINX B NPUOOpax
y6 | YMeTh NpOrHo3upoBaTh U3BMEHEHUE CBOMCTB 3JIEMEHTOB IPY U3MEHEHUHU BHEUIHUX YCIOBUHI U
BO3/ICHCTBUY BPEAHBIX (PaKTOPOB
OIIK.4 | roTOBHOCTH NPUMEHSATH COBPEMEHHbIE CPEICTBA BHINOJHEHUS U PeIAKTUPOBAHUSA
n300pakeHuil M YepTe:Keil M MOAT0TOBKH KOHCTPYKTOPCKO-TEeXHOJIOTHYeCKOi
AOKYMEHTAIlUH
31 | 3HATH AIEMEHTHI HAYePTATEIHLHON T€OMETPUN M HHXEHEPHOH rpad)uKu, reOMETpUIECKOe
MOJIETTUPOBAHUE, MPOTPAMMHBIE CPEACTBA KOMITBIOTEPHOU rpaduku
yl | yMeTh IpUMEHATh UHTEPAKTHBHBIEC IPaUIECKHUE CUCTEMBI JIJIsl BHITIOJTHEHUS U
peaKTHpOBaHUS N300paKEHUN U YepTexen
OIIK.S | cmocoOHOCTH HCIOJIB30BATH OCHOBHBIE IIPHEMbI 00PA00TKH M NpeICTaBJIeHUS
IKCNIEPUMEHTAJBHBIX JAHHBIX
31 | 3HaTh METOMBI ¥ TEXHHUUECKUE PELICHUSI OpraHu3auu ooMeHa napopmalei B
MUKPONPOILIECCOPHBIX CUCTEMAX
32 | 3HaTh METOJIbl 00PaOOTKH SKCIIEPUMEHTAIIBHBIX JaHHBIX COBPEMEHHBIMH IIPOTPAMMHBIMHU
IIaKkeTaMu
33 | 3HaTh OCHOBHBIE BUbI IAMSITH MUKPOIPOLIECCOPHBIX CUCTEM
34 | 3HaTh cucTeMy KOMaH] MUKPOITpoIieccopa
35 | IMeTh npencTaBiieHne 0 METOIaX OPraHU3aluy B3auMOAECHCTBHS YIIEMEHTOB
MUKPONPOIIECCOPHON CHCTEMBI
yl | IMeTh OMBIT UCIOIB30BaHUS CTAHAAPTHOTO HHTEep(elica MUKPOIIPOLIECCOPHBIX CUCTEM B
ycTpoiicTBax coopa u 00paboTku HH(GOpMallMU, HAMUCAHUS TPOrpPaMM
y2 | YMeTh ucnoib30BaTh MUKPOIIPOLIECCOPHBIE CUCTEMBI ITPU PEIIEHUN KOHKPETHBIX 3a/1a4
aBTOMATH3aLMK SKCIIEPUMEHTA U YIIPABJICHUs] POU3BOICTBEHHBIMH ITPOLIECCAMU
y3 | YMeTh ocymiecTBIsATh BEIOOP CTPYKTYpPbl MUKPOIIPOLIECCOPHOM CUCTEMBI B COOTBETCTBUU C
IOCTABJICHHOM 3aa4ei
OIIK.6 | cmoco0HOCTH OCYLIEeCTBJIATH NOUCK, XpPaHeHHe, 00padoTKy M aHAIU3 HHPOpPMALMH U3
PA3JIMYHBIX HCTOYHNKOB U 023 JaHHBIX, IPEACTABJIATH e¢ B Tpedyemom (popmare ¢
HCI0JIb30BAHMEM HH(OPMALIMOHHBIX, KOMIILIOTEPHBIX M CeTeBbIX TEXHOJIOTH I
31 | 3HaTH MpaBOBBIE OCHOBBI MHPOPMALIMOHHON OE€30MACHOCTH U MPUHIIMIIBI 3aIIUTH AaBTOPCKOTO
IIpaBa Ha MPOrPaMMHBIE MPOTYKTHI
32 | 3HaTh CYLUIHOCTh U 3HAUeHUE MH(OPMAIH B Pa3BUTUU COBPEMEHHOI'O OOIIECTBA, OMACHOCTH
1 yrpo3, BO3HUKAIOIIKE B TOM IIpOIecce
yl | ymeTb nporao3upoBaTe U3MEHEHUE CBOWCTB MAaTEPUAJIOB IIPY U3MEHEHUH BHEIIHUX YCIOBUMN
WJIM BO3JIEUCTBUM: TaBIIEHUS, TEMIIEPATYPhl, DJIEKTPUUECKUX U MAarHUTHBIX MOJIeH, OCBEIEHUs
y2 | yMeTh UCIOIB30BaTh CIPABOYHBIA MaTepual 1o BEIOOPY TpeOyeMbIX MaTepHasoB IJis
KOHKPETHBIX YCTPOWUCTB
y3 | yMeTh IPUMEHATH OCHOBHBIE METO/IbI, CIOCOOBI U CPECTBA MOTYUYEHHSI, XPAHEHUS U
nepepadoTKU HHPOPMALIUHU C TOMOIIBIO KOMIIBIOTEPOB U KOMITBIOTEPHBIX CPEJICTB
y4 | yMeTh M0Ib30BaThCsl HanboJIee pacpOCTPAaHEHHBIMH O()MCHBIMHU U MaTEMaTUYECKUMU
[IaKeTaMU IPUKIJIAJHBIX IPOrpamMm
y5 | BIageTh nepcoHaIbHbIM KOMIBIOTEPOM KaK CPEACTBOM yIpaBJeHUs HHPOopMaIiei
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y6 | yMETh OCYHIECTBIISITh MOUCK WH(POPMALIMHU B JIOKAIBHBIX U TTIO0AIBHBIX CETSIX
y7 | yMETb HCTIONB30BaTh CIIEHUATHU3UPOBAHHBIE TPOrPAMMHBIE CPEICTBA MIPH PEIICHUN
npoecCHOHANBHBIX 33724
y8 | yMETh OlIeHUBATh COCTOSIHUE U TEHACHLIUU Pa3BUTHS NHPOPMAIIMOHHBIX TEXHOJIOTHIA 1
MH(POPMATUKH B COBPEMEHHOM OOIIeCTBE
y9 | yMETh HCTIONB30BATh SI3BIKM U CUCTEMBI TPOrPaMMUPOBAHUS JUIS PEIICHUS
npoeCCHOHATBHBIX 3a]1a4
y10 | yMeTh OCYIIECTBIIATH MOUCK MHPOPMAIUH B JIOKATBHBIX U INI00ATBHBIX CETAX
OIIK.7 | ciocoOHOCTH YYUTHIBATH COBPEMEHHbIE TEHACHIMH PA3BUTHSA JJIEKTPOHUKH,
U3MEPUTEJIbHOM ¥ BLIYUCIUTEIbHON TeXHUKH, HHPOPMALMOHHBIX TEXHOJIOTHH B CBOEi
npodeccHoHAIBLHOM e TeJIbHOCTH
31 | UmeTh npeacTaBiieHne o MepCrleKTUBHBIX HAMPABICHUSIX Pa3BUTHS MOIYIPOBOAHUKOBON
9JIEMEHTHOM 0a3bl
32 | meTh npeacTaBieHne 0 COBPEMEHHBIX IPUHIIMIIAX OCTPOEHUSI MUKPOIIPOLIECCOPOB U
MHUKPONPOIIECCOPHBIX CUCTEM
33 | UIMETh NPEACTaBICHNE 00 OCHOBHBIX HANIPABICHHUAX PAa3BUTUSI MUKPOKOHTPOJUIEPHON TEXHUKH
yl | ymers pabotaTh Ha nepconanbHoM Kommbiorepe B MS-DOS, OC WINDOWS ¢
MCTIOJIH30BAaHUEM OCHOBHBIX MPHIIOKEHHU 00paOOTKH TEKCTOBOW M YMCIOBON MH(OPMAIUH,
CHCTEM MPOTrPaMMUPOBAHUS
y2 | BIaJeTh CBEJIEHUSIMU 00 OCHOBHBIX TEHJICHIUSAX PA3BUTHS AIEKTPOHHON KOMIIOHEHTHOM 0a3bl
OIIK.8 CNOCOOHOCTH HCNOJIb30BATh HOPMATHBHBIE IOKYMEHThI B CBO€il /1eATeJIbHOCTH
31 | 3HATH MPAaBOBBIE OCHOBHI M CUCTEMBI CTAHIAPTU3ALNHU U CEPTUDUKAIIIH
32 | 3HAaTh CTAHAAPTHI U TEXHUUECKHUE YCIOBUS
yl | yMeTh NIpuMEHSTh CTaHIAPTHI U TEXHUUYECKUE YCIOBHS K KOHKPETHBIM CHCTEMaM
OIIK.9 | cioco0HOCTH UCIOJIB30BATH HABBIKH Pa0d0THI ¢ KOMIIBIOTEPOM, BJIa/IeTh MeTOJaMH
UH(GOPMALMOHHBIX TEXHOJOTHH, CO0JII0IATH OCHOBHbIE TPeOOBaHUS HH(OPMALIMOHHOMI
0e30MmacHOCTH
31 | 3HaTh OCHOBHBIE TpeOOBaHMs MH(POPMALIMOHHOM O€3011aCHOCTH
32 | 3HaTh TexHONOrHI0 padoThl Ha [1IK B COBpeMEHHBIX ONEPAllMOHHBIX CPElax, OCHOBHbBIE
METObI pa3pabOTKH aIrOPUTMOB U MPOTPaMM, CTPYKTYpPBI IaHHBIX, UCIIOJI0b3yEeMbIE JJIs
MIpe/ICTaBICHMS TUITOBBIX HH(POPMAIIMOHHBIX 00BEKTOB, TUIIOBBIE AITOPUTMbI 00paObOTKH
JTAHHBIX
33 | 3HaTh OCHOBHI pabOThI ¢ HH(OpMaLed B TI100aTbHBIX KOMIIBIOTEPHBIX CETIX
34 | 3HaTh TEXHOJIOTHIO PEIIEHUS 3a/1a4, CBA3aHHBIX ¢ 00pa0OTKOM, XpaHEHUEM U MTPEICTABICHUEM
YHCJIOBOW MH(OPMAIIMHU C HCTIOIH30BAaHUEM MIEPCOHATBHOIO0 KOMIIBIOTEPA
yl | ymeeT ocBauBaTh HOBbIE IPOrPaMMHBIE CPEJICTBA AJIs1 NPO(HECCHOHATILHOM eI TEIbHOCTH
y2 | yMeTh pemaTh 3a1a4d 00pabOTKH JAHHBIX C TOMOILBIO COBPEMEHHBIX HHCTPYMEHTAIbHBIX
CPEJCTB KOHEUHOTO MOJIb30BaTeNs
y3 | yMeTh 0CO3HaBaTh OMACHOCTh U YIPO3bl B Pa3BUTUU COBPEMEHHOI'O MH(POPMAITMOHHOTO
oOmiecTBa
y4 | B1ageTb MEeToAaMu paboThI € II100aJTbHBIMU IOMCKOBBIMH CHCTEMaMHU
yS | ymerh pabotath ¢ MH(pOpMaIHEH B T100aTbHBIX KOMITBIOTEPHBIX CETAX
y6 | B1ageTh ciocOOHOCTHIO TOHUMATh CYIIHOCTh U 3HaUYe€HUe WH(OpMAIMK B Pa3BUTUU
COBPEMEHHOTO MH(OPMAITMOHHOTO 00IIeCTBa
y7 | B1ageTh METOAaMHU OCTPOCHUSI COBPEMEHHBIX MPOOIEMHO-OpPUEHTUPOBAHHBIX MTPHUKIIATHBIX
MIPOrPaMMHBIX CPEJICTB
y8 | yMeeT NpuMeHSATh OCHOBHBIE METO/IbI, CIOCOOBI M CPEACTBA MOIYUCHUS, XPaHEHUS U

nepepaGOTKM I/IH(I)OpMaI_[I/II/I C IIOMOIIBI0 KOMIIBIOTECPOB U KOMITBIOTCPHBIX CPCACTB

IIpogheccuonanvrvie komnemenyuu (I11K) @I'OC, omnocsawuecs K 0CHOBHOMY 8UQY 0essmelbHOCMU

IIK.1

CIIOCOOHOCTH NMPOBOAUTL (l)I/I3I/IKO-MaTeMaTI/I'-IeCKOC MOJICJIMPOBAHUE UCCTCAYECMbIX
npoueccoB HAHOTEXHOJIOTUMA H 00bEKTOB HAHO- U MMKpOCHCTeMHOﬁ TEXHHUKHU C
HCIMOJb30BAHUEM COBPEMECHHBIX KOMIBIOTCPHBIX TEeXHOJOTHil

3]

3HaTh TUIIOBBIE MPOTPAMMHBIE MPOTYKTHl, ODUEHTHPOBAHHBIE HA PEIICHUE 3a]1a4
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MOJEJIMPOBAHUS MATEPUATIOB U KOMIIOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKHU, YIIPABIICHHUE
npoleccaMi HAaHOTEXHOJIOTUH, 00pabOTKy pe3yJIbTaTOB, MOJTYYEHHBIX METOIaMU
HAHOJIMATHOCTUKHU

33 | 3HaTh NPUHIMIIBI PaOOTHI U OCHOBHBIE MMApaMETPhI TaTYMKOB (PU3NUECKUX U3MEPEHUI B
MUKPO- ¥ HAHORJIEKTPOHHOM HCIIOJHEHUH, TEXHOJIOTHIO MX U3TOTOBJICHUS

34 | 3Hath pusnueckue 3PPEKTHI JIeKaMe B OCHOBE MPUOOPOB OMTOICKTPOHHBIX TPHOOPOB

36 | 3HaTh 0OcOOEHHOCTH TPOsiBICHHS A(H()EKTOB U MPOIECCOB, JICKAIINX B OCHOBE
(GYHKIIMOHUPOBAHUSI MUKPOMEXaHUYECKUX U MUKPOIJIEKTPOMEXAaHUYECKUX CUCTEM B
AJIEMEHTaX ¢ MUKPOHHBIMU pa3MepamMu

37 | 3HaTh COBPEMEHHbIE 00JIACTH MPUMEHEHHUSI MUKPO- 1 HAHOAJIEKTPOHHBIX JaTYUKOB B
ANIEKTPOHHBIX MPUOOPAX U YCTPONUCTBAX, TEHJACHIIUU U TIEPCIIEKTUBHI MX PA3BUTHS

38 | 3HaTh PU3NUECKYI0 U XUMUYECKYIO CYITHOCTh IIPOIIECCOB U SIBJICHUM, TPOTEKAIOIIUX B
AJIEMEHTaX, MPUOOPax M CUCTEMAaX OMTOAICKTPOHUKHU

39 | 3HaTh OCHOBHI (PM3UKU BaKyyMa, IJIa3Mbl U TBEPJIOTO Tela

310 | 3HaTh ¢pusznyecKkrue NpUHLHUIIBL, 3G (EKTHI U MPOLIECCHI, JeKaIe B OCHOBE
(YHKITMOHUPOBAHKSI MUKPOMEXaHUYECKUX U MUKPOIICKTPOMEXAHHUECKUX CUCTEM

311 | ImeTh npeacTaBIeHNEe O COBPEMEHHBIX MPUHIIUIIAX MOCTPOCHUS TEOPETUUECKUX MOJIEIe
(U3HYECKUX MPOIIECCOB B TOTYIPOBOIHIUKOBBIX MPUOOpax

312 | 3HaTh OCHOBHI KiIaccu(UKaUU 00BEKTOB HAHO- 1 MUKPOCHUCTEMHON TEXHUKU

313 | 3HATH MPUHIUIIBI KCIIONIE30BaHUs (hu3muecKkux 3 PEeKToB B BaKyyMme, IJ1a3Me U B TBEPIOM
Teje B MpUOOpax U YCTPOHCTBAX BaKyyMHOM, IJIa3MEHHOMU, TBEPOTEIHLHONU, MUKPOBOIHOBOM
ANEKTPOHUKHU

314 | 3HaTh GU3NYECKYIO CYIIHOCTh MPOIIECCOB, MPOTEKAIOUINX B TPOBOJHUKOBBIX,
MOJTYIIPOBOTHUKOBBIX, UAJICKTPHUSCKUX ¥ MATHUTHBIX MaTepHaliaX B Pa3IMYHBIX yCIOBHIX
SKCIUTyaTaluy;

315 | 3HaTh U3HUYECKUE TPUHITUIIBI PAOOTHI, GU3NIECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
W3TOTOBJICHUS U MIPUHIIUITBI TOCTPOSHUSI HHTETPATIBHBIX MUKPOCXEM U (DYHKIIMOHATBHBIX
2JIEMEHTOB

316 | BrameTs MeTogaMH YUCIEHHOTO MOJICITMPOBAHUS (PU3UKO-XUMHUYECKUX MPOLIECCOB U SIBICHUH,
JISKAIUX B OCHOBE HAHOTEXHOJIOTUU

317 | 3HaTh OCHOBHBIC MOHATHS MEXAHUKH TBEPJIOTO AehOPMHUPYEMOTO TeJla, OCHOBBI pACUETOB HA
CTaTHYECKYIO ¥ TMHAMUYECKYIO POYHOCTh U KECTKOCTh AIEMEHTOB KOHCTPYKIIHH,
KHHEMATHYCCKUH M KHHETOCTATHYECKUN aHAJIN3 MTOIBYKHBIX JJIEMEHTOB KOHCTPYKITHIA

318 | 3HaTh OCHOBHBIE MMOJIOKEHNS KBAHTOBON MEXaHUKU U CTATUCTUYECKON (DU3UKHU

319 | 3HaTh Qu3NUecKHe IPUHIHUITBI pA0OTHl OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB HaHO- U
MHUKPOCHCTEMHOMN TEXHUKHU

320 | 3HaTh (HU3UKO-MaTEMATHYECKHE U (PU3UKO-XUMUYECKHUE MOJICIIN MTPOIIECCOB HAHOTEXHOJIOTHH

321 | 3HaTh MaTeMaTUYECKUH anmapaT ¥ YUCICHHbBIE METO/IbI 111 MOJEIUPOBAHUS (PU3UKO-
XUMHYECKHX TPOIIECCOB U SIBJICHHM, JISKANTNX B OCHOBE HAHOTEXHOJIOTHUH

322 | 3HaTh OCHOBHBIE MPUHIHUIIBI MOJIEITUPOBAHUS

323 | UMeTh MpeACTaBIeHNE O 30HHON CTPYKTYpE YHEPTeTUUYECKOTO CIIEKTPa B TBEPBIX TelIax

324 | ©IMETh MPEJICTaBICHUE O MEXaHW3MaxX MPOBOJIUMOCTH B TBEPBIX TelaX U (akTopax,
BIUSIIONINX HA MX PeaTnu3aIuio

325 | ©IMETh MPEJICTABICHUE O B3ANMOCBSI3H XUMHUYECKAasl CBSI3b - IIPOBOIMMOCTh MaTepHasa

326 | 3HATh KAYECTBEHHYIO TEOPHIO AIIEKTPOIPOBOTHOCTH B TBEP/BIX TEIaX HA OCHOBE KBAaHTOBOM
MEXaHHKH

327 | 3HaTh CIOCOOBI OIEHKH OCHOBHBIX (PM3MUECKUX XaPAKTEPUCTHUK, BIHSIONINX Ha
AJIEKTPONPOBOAHOCTD TBEPJIBIX TEJ

328 | 3HATh 3aKOHOMEPHOCTHU BIHMSHHUSI XUMUYECKOTO COCTaBa U CTPYKTYPHI MOTYIPOBOTHUKOBBIX
MaTEpHUaIOB HA UX MPOBOJISAIINE CBOMCTBA

yl | YMeTs npuMeHsATs METOIbI MOICTUPOBAHUS C 1IN0 A((HEKTUBHON ONTUMU3AIINN CBOMCTB

MaT€prajIoB U KOMIIOHCHTOB HAHO- U MI/IKpOCI/ICTeMHOI\/'I TEXHUKH, ITPOLECCOB
HAHOTEXHOJIOTHIl U METOJA0B HAHOJUAarHOCTUKH
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y2 | Bnagets HaBBIKaMU OIpeieNIeHus 00JIacTel PallMOHAIBHOTO HCIIOIB30BaHUS
MHUKPONIEKTPOMEXaHUYECKUX IEMEHTOB U YCTPOHUCTB
y3 | Bnagetb OCHOBHBIMH METOJIaMH ITOCTPOEHUS ONTONIEKTPOHHBIX CUCTEM U IPHOOPOB
y4 | Bnanets MeTogamu pacuera, MOAEIMPOBAHUS U IPOSKTUPOBAHMS JaTUMKOB (PU3HUECKUX
M3MEpPEHUI B MUKPO- U HAHORJIEKTPOHHOM HCIIOJIHEHUU
y5 | Bnaners HaBbIKaMM pacyeTa OCHOBHBIX [TapaMEeTPOB MAaTEpUAIOB U KOMIIOHEHTOB MUKpPO- U
HAaHOCUCTEMHOM TEXHUKHU
y6 | Bnaners HaBbIKaMM IPUMEHEHHsI METOJIOB Pacy€Ta U UCCIIEJOBAHUS
MHUKPO3JIEKTPOMEXAaHUUECKHUX 3JIEMEHTOB U YCTPONCTB
y8 | YMeTh ucnonp3oBaTh MaTeMaTUYECKUH annapaTr TCOPUU KBAHTOBOM ONTHKH
y9 | YMeTs npou3BOIUTh 000CHOBAHHBIHM BEIOOP AATYMKOB (PU3UYECKUX U3MEPEHHUI B MUKPO- U
HaHOIEKTPOHHOM HCIIOJIHEHUH
y10 | YMeTh oCyIiecTBIsTh BEIOOP 3JIEMEHTHOM 0a3bl aHAJIOTOBBIX M LU(POBBIX MHTEIPAJIbHBIX
CXEM M T€XHOJIOTUH UX U3TOTOBJICHUS B 3aBUCUMOCTHU OT TPEOOBAHMI K JIEKTPHUYECKUM
XapaKTepUCTHKAM
yl1 | YMeTsb ncrosb30BaTh OCHOBHBIE METO/IBI M aJITOPUTMBI pacu€Ta MUKPOIIEKTPOMEXaHUUECKUX
CHCTEM C YYETOM YCIOBUH pealln3allui U I'paHuLl IPUMEHEHHUs
y12 | Bragets HaBbIKaMU OIEHKH M BO3MOXKHBIX CITIOCOOOB M3MEPEHHSI KBAHTOBOMEXaHUYECKUX
BEJIMYHMH
y13 | YMeTh cuHTEe3UpOoBaTh aHAJIOTOBHIE U IIU(POBBIE YCTPOWCTBA HA OCHOBE JAHHBIX 00 MX
(YHKIMOHAJILHOM Ha3HAYCHMH, SJICKTPUUYECKUX MapaMeTpax U yCIOBUSAX IKCIUTyaTalluu
y14 | BnaseTh HaBbIKaMU pabOThl C MATEMATHUYECKUM aIllapaToM KBAHTOBOW MEXaHUKHU
y15 | Bnagers MeTosiamu pacueTa 1e(pOpMUPOBAHHOIO COCTOSIHUSL MEXaHMUECKUX KOHCTPYKLUI
y16 | YMeTb ncnosbp30BaTh KBAHTOBOMEXAHUUYECKYIO CYHTHOCTh IPOLIECCOB IPU U3YYEHUU U
UCCIIEJOBAaHUM pabOThI 3JIEMEHTOB HAHO U MUKPOCUCTEMHON TEXHUKHU
y17 | YMeTb cocTaBiIsITh aIeKBaTHbIE MOJIENIN
y18 | YMeTh ocylecTBISITh IEPEX0 OT pealbHbIX KOHCTPYKLUN K paCU€THBIM CXEMaM U
COOTBETCTBYIOLIMM UM MaTeMaTHYECKUM MOJIENISM C LI€IbI0 aHaJIM3a U CUHTE3a OJBM)KHBIX U
HENOJIBUYKHBIX 3JIEMEHTOB KOHCTPYKUUH
y19 | yMeTp nonp30BaThCs METOJaMH IIPOTHO3UPOBAHUS U MOJIEITMPOBAHUS HOBBIX
MOJIYTIPOBOITHUKOBBIX MaTEPUAJIOB C 3aJaHHBIMU ITPOBOSIINMYU CBOMCTBAMH Ha OCHOBE
(GyHIaMEeHTaJIbHBIX MMOJIOKEHUI TEOPUH TBEPJIOTO Tela
IIK.2 FOTOBHOCTH NIPOBOAUTH IKCIIePUMEHTAJIbHbIE HCCJIeJOBAHNS 110 CHHTE3Y M AHAJMU3Y
MATEepPHAJI0B H KOMIIOHCHTOB HAHO- U MHKPOCHCTEMHOM TeXHUKH
31 | 3HaTb 6a30BbIe TEXHOJIOTHMUECKHUE MPOLIECCHl U 000PYI0BAaHUE, IPUMEHSIEMbIE B IPOU3BO/ICTBE
MaTEpHUAJIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH
34 | BnageTs MeTO1aMU SKCIIEPUMEHTAIBHOIO UCCIIEIOBAHMSI TAPAMETPOB U XapaKTEPUCTUK
MaTEpHUaJIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH
35 | 3HaTh KJIacCU(PUKALIMIO TBEPABIX TEJI HAa METAJLIbI, TOJYIIPOBOJAHUKU U TUAIIEKTPUKU C TOUKH
3pEHHs 30HHOU TEOPUH
36 | 3HaTh 3¢ (heKTUBHBIC HANIPABIICHUS IPUMEHEHHUS MaTEpPUAIOB U KOMIIOHEHTOB HAHO- U
MUKPOCHCTEMHOM TEXHUKH, MPOIIECCOB HAHOTEXHOJIOTUH U METOJI0B HAHOJMArHOCTHKHU
37 | 3HaTh CBOMCTBA Pa3IMYHbIX IPYII MAaTEPUAIIOB: AUIEKTPUKOB, MOITYIIPOBOAHHUKOB,
MIPOBOJAHUKOB, MArHUTHBIX MaTE€PHAIOB, MaTEPUAJIOB C NMaMATHIO (POPMBI, alalITUBHO-
peQIEeKCUBHBIX MaTEPUAIOB
38 | 3HaTh PyHAAMEHTaIbHbIE OCHOBBI ITPOLIECCOB CUHTE3a MaTEPHAIOB U KOMIIOHEHTOB HAaHO- U
MUKPOCHCTEMHOMN TEXHUKU
39 | 3HaTh OCHOBHBIE BUBI M CBOMCTBA HAHOMATEPUAJIOB, TUIIOBBIE TEXHOJIOTMUECKHE TIPOLIECCHI
UX MOJyYeHHUs, a TAKXKe TUIIOBOE 000pyI0BaHHE
310 | 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METOIbl U CPEACTBA U3MepEHUsl (U3NUECKUX BEJIMYUH
311 | 3Harh KIaccupUKAIMIO MaTEPUAIIOB MUKPOCUCTEMHON TEXHUKH
312 | 3HaTh OCHOBHBIEC BH/IbI U CBOMCTBA HAHOOOHEKTOB, HAHOMATEPUAIOB, YCTPOHUCTB U MPUOOPOB

Ha UX OCHOBC, TUITIOBBIC TEXHOJIOTHYCCKUEC IMTPOLECCHI UX IMOJIYYCHHS, SJICMCHTHYIO 633}/, a
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TaK)Ke THIIOBOE 00OPYIOBaHHE

313 | 3HaTh METO/IbI OLIEHKH OCHOBHBIX CBOMCTB MaTEPUAIOB MUKPOCUCTEMHOM TEXHUKHU
314 | 3HaTh OCHOBBI METPOJIOTHH
315 | 3HaTh OCHOBHBIC (PH3UKO-XUMHUYECKHUE CBOWCTBA MAaTEPHAJIOB, HCTIOIb3yEeMbIX B
MHUKPOCHCTEMHON TEXHUKE
316 | 3HaTh OCHOBHBIE METOIbI M CPEJCTBA U3MEPEHUS (PU3NUECKUX BEITMUUH
317 | 3HaTh Gpusznueckue F3PGEKTH U ABICHUS, JISKAIUE B OCHOBE MIPUMEHEHUSI MAaTEpHAJIOB B
MUKPOCHUCTEMHOM TEXHHUKE
318 | BnazeTh MeTogaMu 00pabOTKH U OLIEHKH MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHUH
yl | YMeTs npuMeHsATh COBpEMEHHBIE METO/IbI HCCIIEI0OBAHUS /Il CUHTE3a U aHAJIM3a MaTepHalloB
Y KOMIIOHEHTOB MHKPO- M HAHOCUCTEMHOM TEXHUKHU
y2 | Bnagets HaBbIKaMU aHaIN3a PU3UKO-XMMUYECKHX CBOHCTB MaTepHAIOB, UCIIOIb3yEMBIX B
MUKPOCHCTEMHOM TEXHHUKE
y3 | Biagets cBeleHUsIMU O TEXHOJIOTMH U3rOTOBJIEHUS] MATEPHAIOB MUKPOCUCTEMHON TEXHUKHU
y4 | BIIafeTh METOAMHU YKCIIEPUMEHTAIbHBIX UCCIEA0BAaHNN IaPAMETPOB U XapaKTEPUCTHUK
MaTepHUaloB BaKyyMHOM, IIJIJA3MEHHOM, TBEPAOTEIBbHON, MUKPOBOJIHOBOM JJIEKTPOHUKH U
HAHO3JIEKTPOHUKH
yS | BnageTs HaBbIKaMH HCCIIEOBAaHUS OCHOBHBIX XapaKTEPUCTHK MAaTEPUAIIOB MUKPOCUCTEMHON
TEXHUKHU
y6 | Biianets MeTogaMu 3KCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS TapaMETPOB U XapaKTEPUCTUK
MaTEpHUaIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON TEXHUKH
y7 | Bragers HaBbIKaMu IPUMEHEHUS PA3IMUHBIX MaTEpUAJIOB AJIs CO3AaHUsI KOMIIOHEHTOB
MUKPOCHCTEMHOMN TEXHUKU
y8 | yMeTh IPUMEHSATh METO/Ibl U CPEACTBA U3MEpEHHs (PU3MUECKUX BEIUYHH
y9 | BiageTs HaBbIKaMU IPUMEHEHUSI CIIPABOYHOTO aIllapara Mo BeIOOpYy TpeOyeMbIX MaTepHaioB
Y KOMIIOHEHTOB 3JIEKTPOHHOM TEXHUKU JIJIsi KOHKPETHBIX IPUMEHEHUN
y10 | YMeTs NpuMeHATh METO/IbI aHAJIN3a U 00PAOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX,
cHCcTeMaTH3allui HayYHO-TeXHUYEeCKOH MH(OopMaIiu
yl1 | Bnagetrs ohopmiieHrEM OTUETHON HAYYHO-HMCCIIEIOBATEIBCKON TOKYMEHTAITUU
yl12 | YMeTh npuMeEHATh COBPEMEHHBIE METOABI MCCIEA0BAHNS JUIsl CHHTE3a U aHAJIN3a MAaTEPUAJIOB
1 KOMIOHEHTOB HAHO- 1 MUKPOCHUCTEMHOMN TEXHUKU
y13 | YMmerb onpenensTh HaAeKHOCTb, CTAOMIBHOCTh M BOCIIPOM3BOIMMOCTh XapaKTEPUCTHK
MaTepHaJIOB U 3JIEMEHTOB IPY HAIMYUU BHEIIHUX BO3JACHCTBUN
y14 | YMeTs ocylecTBIsITh BBIOOP MaTepralioB AJisl peaiu3alii KOMIOHEHTOB MUKPOCUCTEMHOMN
TEXHHUKH C YYETOM KOHCTPYKIIMH, TEXHOJIOTHUHU UX CO3/IaHUS U YCIOBUH IKCILTyaTalluu
y15 | YMeTs ocymmecTBiIsATh CpAaBHEHNE XapPAKTEPUCTUK MATEPUAIIOB MUKPOCUCTEMHON TEXHUKH U
OIpeJIeNIATh 00JIACTh UX PAllMOHAJILHOIO IPUMEHEHUS
yl6 | yMeTh IPOU3BOIUTH U3MEPEHHUS ANEKTPUUECKUX BETUUYHUH C TIOMOIIbIO
3JIEKTPOM3MEPUTENIbHBIX aHATOTOBBIX M LU(POBBIX MPHOOPOB, ONPEAEITITh HapaMeTphl
PaZMOAIIEKTPOHHBIX YCTPOICTB, CAMOCTOSTENBHO Pa300paThcs B MPUHIMITUAILHON CXeMe
YCTPOMCTB, BBINOJIHUTh MOHTAXK PAIN03JIEKTPOHHOIO YCTPOMCTBA
y17 | yMeTh UHTEPIIPETHUPOBATH IKCIIEPUMEHTAIbHbIE (PUINKO-XUMUYECKUE TaHHbIE B
MOJIYITPOBOJIHUKAX HA OCHOBE (hYHAAMEHTAIbHBIX MOJI0KEHUH TEOPUH TBEPJOTO Tela
IIK.3 TOTOBHOCTH AaHAJIU3UPOBATH U CHCTEMATU3UPOBATH Pe3YJIbTAThl HCCJIEI0BAHMN,
NPeACTABJATh MATEPHAJIbI B BH/Jle HAYYHBIX 0TYETOB, Ny0JIHKALMi, IPe3eHTalui
3] | BIazeTp MeTOAaMu KCIIEPUMEHTAIBHBIX HCCIEA0BAaHUI TapAMETPOB U XapaKTEPUCTHK
puOOPOB U YCTPONUCTB BaKyyMHOMH, IJIa3MEHHOM, TBEPOTEIBbHOM, MUKPOBOIHOBOM
AJIEKTPOHUKHN ¥ HAHOXJIEKTPOHUKH
yl | YMeTs unTEpIpETHPOBATH MTOJIYYEHHBIE PE3YJIBTAThl, KPUTHUYECKH OLIECHUBATh PE3YJIbTAThI
pacyeToB M SKCIEPUMEHTA
y2 | yMEeTh IPUMEHSATH METOIbI pacueTa MapaMeTpoB U XapaKTEPUCTUK MPUOOPOB U YCTPONCTB

BAKYYMHOMH, IUIA3MEHHOM, TBEPAOTEIbHOM, MUKPOBOJIHOBOM 3JIEKTPOHUKU U
HAHOYJICKTPOHUKH
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y4

YMCThb IIPUMCHSATDH MOJYUCHHBIC 3HAHUSA JI pCHIICHUS 3aJa4 UCCIICAOBATCIILCKOI0 1
MIPUKIIAJHOTO XapakKkTepa

yS

YMETBH I0JI30BAThLCS CIIPAaBOYHON JIUTEPATYPOU U OPUEHTUPOBATHCS B IEPUOIUYECKUX
U3JaHKSX 110 TEMATUKE XUMUYECKOI0 MaTepUaIOBEICHUS

Ipogpeccuonanvuvie komnemenyuu (I1K) @I'OC, donornumenvhvie K KOMREMEHYUAM OCHOBHO20 8UAA

oesmenbHOCmu
I1K.4 CIOCOOHOCTH MPOBOAUTH NPeABAPUTEJIbHOE TEXHMKO-IKOHOMUYEeCKoe 000CHOBaHH e
NPOEKTOB
31 | 3HAaTh METOJIBI OLIEHKU TEXHUKO-?KOHOMHYECKON 3(PPEKTUBHOCTH POECKTOB
yl | yMeTh BBIIOJHSATH MIPEIBAPUTEIIbHOE TEXHUKO-IKOHOMUYECKOE 0O0OCHOBAHHUE ITPOEKTOB
IIK.5 TOTOBHOCTH PACCYUTHIBATH U IPOEKTUPOBATH KOMIIOHEHThI HAHO- U MUKPOCHCTEMHOM
TeXHHUKH
31 | 3HaTh METOJIBI pacyeTa 3JEMEHTOB AHAJIOTOBBIX U IIM(PPOBBIX HHTETPAIbHBIX CXEM
32 | 3HaTh TEOPETUYECKHE OCHOBBI TEOPUU CUTHAJIOB, IPe0Opa30BaHUs CUTHAJIOB B IIPOIIECCE
nepeaayu u npuema, paboTy OCHOBHBIX PaJIMO3JIEKTPOHHBIX YCTPOWCTB, OCHOBHBIE IIOHATHUS
CXEMOTEXHUKHU
33 | 3HaTh 3Tanbl MPOCKTHUPOBAHUS HJIEKTPOHHONH KOMIIOHEHTHOM 0a3bl
34 | 3HaTh METO/IBI IPOCKTHPOBAHUS (PYHKIIMOHATIBHBIX y3JI0B KOMOMHAIIMOHHOTO U
[10CJIeI0BATEIbHOCTHOTO TUIIOB, OCHOBHBIE TUIIBI (PYHKIIMOHAIBHBIX y3JI0B COBPEMEHHOMN
JJIEKTPOHUKHU
35 | 3HaTh METOJIbl IPOEKTUPOBAHUS 3JIEKTPOHHON KOMIIOHEHTHOM 0a3bl
36 | 3HaTh KOHCTPYKLUHU, TapaMETPbl, XapaKTEPUCTUKU IPUOOPOB U YCTPOICTB BaKyyMHOM,
IJIa3MEHHOM, TBEPIOTEIbHOM, MUKPOBOJHOBON JIEKTPOHUKHU
37 | 3HaTh NOHATUHHBIN anmnapat (TEPMUHOJIOTHIO) JUCLUIUIMHBI, OCHOBHBIE 3aKOHBI 0YyJ1€BOM
anreOpbl, ciocoObI MPECTABICHHSI JIOTHUECKUX (DYHKIIHIA
38 | 3HaTh CXEMOTEXHHKY M MapaMeTpbl 0a30BbIX JOIMUYECKUX HJIEMEHTOB
39 | 3HaTh CTPYKTYPY MUKPOIIPOLIECCOPHOM CHCTEMBI, OCHOBHBIE Pa3HOBUAHOCTH APXUTEKTYPbI
COBPEMEHHBIX MUKPOIIPOLIECCOPOB
310 | ImeTsb npesacTaBieHne 0 METOJax MPOEKTUPOBaHUS (PYHKIIMOHAIBHBIX y3JI0B HU(POBOMH
JJIEKTPOHUKHU
311 | ImeTs npeacTaBieHNe O HOBEHUIUX CPEICTBAX pa3padOTKU U MOJIETUPOBAHUS
(YHKIMOHATIBHBIX Y3JI0B IM(PPOBOH 37EKTPOHUKHU
312 | ImeThb npesacTaBiIeHe O COBPEMEHHBIX MPUHIUIIAX TOCTPOCHUS HU(POBHIX Y3J10B U
1IM(POBBIX UHTETPAIILHBIX CXEM Ha UX OCHOBE
313 | ImeTsb npesacTaBieHe O NePCHEeKTUBHBIX HAIIPABIEHUAX PAa3BUTHS MUKPOIPOLIECCOPHOM
TEXHUKHU
314 | BnazeTh HOBBIMU TEXHOJIOTHUAMH, 00€CIIEUNBAIOLIMMHU MOBbIIIEHHE 3((HEKTUBHOCTH ITPOEKTOB,
TEXHOJIOTUYECKHUX MPOLECCOB, IKCILTyaTallui U 00CITy>KUBAaHNS HOBOM TEXHUKH B 00JIaCTU
JJIEKTPOHUKHU U HAHODJIEKTPOHUKH
315 | BIageTh COBpPEMEHHBIMH MPOIPAMMHBIMH CPEACTBAMU MOJACIIMPOBAHUS U TPOCKTUPOBAHUS
puOOPOB U YCTPONUCTB BaKyyMHOMH, IJIa3MEHHOM, TBEPOTEIBbHOM, MUKPOBOIHOBOM
AJIEKTPOHUKHN Y HAHODJIEKTPOHUKH
316 | 3HaTh PU3UKO-TEXHOJOTHUECKUE U YKOHOMHUECKUE OTPaHUYCHHS UHTETPALlUH U
MUHHUATIOAPHU3AIIH 3JIEKTPOHHOW KOMIIOHEHTHOM 0a3bl
317 | ©MeTh NpeCTaBIEHNE O COBPEMEHHBIX PUHIMIIAX TOCTPOECHUSI MUKPOKOHTPOJUIEPOB
318 | nMeTh npeacTaBIeHNE O METOJAX OPTAHU3ALNN B3aUMOACHCTBUS SJIEMEHTOB
MHUKPOKOHTPOJIIIEPOB
319 | 3HaTH CTPYKTYpPY MUKPOKOHTPOJJIEPOB
320 | 3HaTh apXUTEKTYPY AApa MUKPOKOHTpOJLIEpA
321 | 3HaTh OCHOBHBIE BUJIbI NAMSITH MUKPOKOHTPOJJIEPOB
322 | 3HaTh CUCTEMY KOMaHJ MUKPOKOHTPOJUIEPOB
323 | 3HaTh MOACHUCTEMY BBOJA/BBIBOA MUKPOKOHTPOJLIEPOB
yl | iMeTh onbIT IPOEKTUPOBaHKS KOMOMHALIMOHHBIX U M1OCJIEA0BATEIbHOCTHBIX YCTPONCTB
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y2 | yMeTh obecneunBaTh KOHCTPYKTHBHYIO PEIN3aLUI0 MAaTEPHAJIOB U 3JIEMEHTOB JIEKTPOHHON
TEXHHUKHU B IpUOOpax U yCTPONUCTBAX JEKTPOHUKU U HAHOAJIEKTPOHUKHU
y3 | YMeTh UCOah30BaTh METOAMKY MPOCKTHPOBAHUS (PYHKIIMOHAIBHBIX Y3JI0B IIPHU PEIICHUH
KOHKPETHBIX 3a]1a4
y4 | YMeTh IpUMEHSATh TUTIOBBIE CXEMHBIC PEIICHHUS U THIIOBBIC ()YHKIIMOHAIBHBIC Y3JIbI B HOBBIX
pazpaboTkax
y5 | YMeTh npaBUIBbHO HUCII0JIB30BATh 3aKOHOMEPHOCTH JUIsl pealli3alliy OTEHIIMATIBHBIX
BO3MOXXHOCTEH MaTepHasioB Mpy MPOESKTUPOBAHUU U CO3/IaHUU MPUOOPOB KBAHTOBOU U
ONTUYECKOU JIEKTPOHUKHU
y6 | YMeTh NpOBOJIUTH aHAJIU3 MPOEKTHOI'O PEIICHUsI HA COOTBETCTBUE UCXOITHOMY 3aJaHUIO
y7 | BIageTb MaTeMaTHYECKUMHU METolaMH 00paOOTKH 1 aHaJM3a 3JIEKTPUUECKUX CUTHAJIOB,
MIOCTPOCHHUS MPOCTEHIIINX CXEM JIs YCUIICHUS, TPeoOpa30oBaHus U TeHEPUPOBAHUS CUTHAJIOB,
MMETh HABBIKU NMAWKU U MOHTaXka Pai03JIEKTPOHHBIX YCTPOUCTB
y8 | yMETh OCYILIECTBIATH BHIOOP TEXHOJIOTUN U3TOTOBJICHUS aHAJIOTOBBIX U IIU(PPOBBIX
MHTETPAIBHBIX CXEM B 3aBHCHMOCTHU OT TPEOOBaHMI K AJIEKTPUYECKUM XapaKTEePUCTHKAM
y9 | BIaaeTh CBEACHUAMH O TEXHOJIOIMH N3TOTOBJIEHHSI MAaTEPUAIIOB U 3JIEMEHTOB 3JIEKTPOHHOMN
TEXHUKH
y10 | yMeTh OCYIIECTBIIATH BEIOODP THIIA MUKPOKOHTPOJUIEPA B COOTBETCTBUU C MOCTaBICHHON
3amadyen
yl1 | yMeTh UCIOJIB30BaTh MUKPOKOHTPOJUIEPHI IIPU PEIIEHNN KOHKPETHBIX 3a/1a4 aBTOMaTH3alu1
SKCIEPHUMEHTA U YIPABJICHUS TPOU3BOACTBEHHBIMH NMPOLECCAMU
y12 | uMeTh OMBIT IPOEKTUPOBAHMSI ABTOMATU3UPOBAHHBIX CUCTEM YIPABJICHHUS HA OCHOBE
MHUKPOKOHTPOJIJIEPOB
y13 | UMETh ONBIT HAIMCAHUS U OTJIAJIKU IPOrPaMM JJI1 MUKPOKOHTPOJLIEPOB
yl14 | YMerb paccunThIBaTh M NPOEKTUPOBATH KOMIIOHEHTHl HAHO- U MUKPOCUCTEMHON TEXHUKH
IIK.8 TOTOBHOCTH MCII0JIb30BAaTh 0a30BbIe TEXHOJIOTHYeCKHe MPOLecChl U 000py10BaHue,
NpUMeHsieMble B IPOM3BOACTBE MATEPHAJIOB, KOMIIOHEHTOB HAHO- 1 MUKPOCHCTEMHOI
TEXHUKHU
31 | 3HaTh MeTO/IbI pacueTa TEXHOJIOTHYECKUX PEKUMOB U3TOTOBJICHUS 3JIEMEHTHOM 0a3bl
MHUKPO3JIEKTPOHUKU, KOMIIOHEHTOB HAHO-M MUKPOCHUCTEMHOU TEXHUKH
32 | 3HaTh PU3NYECKYIO, XUMUKO-(DU3UUECKYIO U TEXHOJIOTUYECKYIO CYIITHOCTh IMPOIECCOB,
IIPOTEKAIOIINX NTPU U3FOTOBIEHUH MUKPOCHCTEM; IPOU3BOJCTBEHHYIO TUTHEHY: YUUCTOTY
Matepuanos u nomeuienuii; ECT/l u e€ npumenenue
33 | UIMETh IpeACTaBIeHNEe 00 OCHOBHBIX IPOMBIIIUIEHHBIX MTPOLECCAX OUUCTKU
MIOJIYTIPOBOJIHUKOBBIX MaTE€PHUAJIOB
34 | 3HaTh BO3MOKHOCTH IPUMEHEHHS] METO/I0B OUUCTKU U KOHTPOJISL YUCTOTHI
MIOJIYTIPOBOJIHUKOBBIX MaTE€PHUAJIOB
yl | Brnagets npoekTHpoBaHUEM TEXHOJIOTHUU U3TOTOBJICHHUS YIEMEHTHOUW 0a3bl HAHO- U
MUKPOCUCTEMHON TEXHUKU
y2 | Bnagets npouieccamu cOOpKHU ¥ repMETHU3AlUN HAHO- U MUKPOCHUCTEM; CHCTEMHBIM MOAXO0A0M
K YIpaBJIE€HUIO KaYeCTBOM MPOIYKIINH, K SKCIUTyaTallud U CEPBUCHOM OOCITYKUBaHUU
TEXHOJIOTHYECKOT0 000py10BaHUS
y3 | YMeTh BBIOUpaTh MPaKTUYECKHE BAPUAHTHI TEXHOJIOTUH U3TOTOBJICHHSI HAHO- U MUKPOCHCTEM,
CEHCOPOB U aKTIOATOPOB ISl PEIIEHUS] MHXKEHEPHBIX 3a7a4
y4 | YMeTh IpoBOANUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTNYECKOE TPOEKTUPOBAHHE
KOMITOHEHTOB HAaHO-U MUKPOCHUCTEMHON TEXHUKH, HHTEIIEKTYaIbHBIX MUKPOCHCTEM,
CEHCOPOB U aKTIATOPOB
y5 | yMeTh oOecrneunBaTh TEXHOJIOTHYECKYIO peaTn3aliio MaTepraioB U AJIEMEHTOB 3JIeKTPOHHOM

TCXHUKU B HpI/I60an u yCTpOﬁCTBaX SJICKTPOHUKH U HAHO3JICKTPOHUKU

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

Tab6muma 2.5.2

Kon
Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIIETCHIINHU
OK.1 duocodus
OK.2 Hcropus
Vmpasnenue
OK.3 OCHOBBI 5KOHOMHYECKUX MPOM3BOJICTBEHHBIMU
* 3HAHHUIA CHCTEMaMHU; DKOHOMHUKA
TPEAIPUSITHS
OK4 IpaBosejieHne
WHocTpaHHEIH A3BIK;
. Kynbrypa u auuHOCTD; . . KomMmyHuKaMoHHas
OK.5 HWHOCTpaHHbIi A3bIK . WHOCTpaHHBIH 3BIK VIHOCTpaHHBIH S3BIK
Kynbrypa Hay4HOIt 1 KyabTypa MuTtephera
JIEJIOBOH peun
OpraHu3anoHHas
OK.6 nicuxosiorusi; ConuanbHbIe
TEXHOJIOTHHI
IpousBoncTeeHHas
MPAaKTUKA: HAy4IHO-
Hccle0BaTenbeKas padoTa;
OpraHu3anoHHas IIpousBoncTBeHHAS
OK.7 B ncuxosorust; ColuanbHble MPAaKTUKA: HAYIHO YueGHas npaktuka:
. BEJICHUE B HAIIPABJICHHE > P - Hayd MPaKTHKA 110 TOIYYSHHIO
TEXHOJIOTHH HCClIe0BaTeNIbCKas padboTa
TEPBUYHBIX
NpodeCCHOHANBHBIX YMEHHI
1 HaBBIKOB
OK.S Dusnueckas KyJnbTypa Duzuyeckas Kylnbrypa
OK.9 3 Besonacnocts
. KOJIOTHsl JKU3HECSATEILHOCTH
Buonornueckue
HaHOCTPYKTYpbI; Brosnorus;
TPYKTYPBL, ? IpousBoacTBeHHAs
IIpousBonacTBeHHas
o Marepuanosenenue MPAKTUKA: HAy4IHO-
CrienanbHbIe IIaBbl Meront MaTemaTueckod MIPAKTHKA: NPAKTHKA 1O HAHOCTPYKTYPHPOBAHHBIX | MCCIE0BaTeNIbCKasi paboTa;
Jluneiinas anreopa; . A ¢busukn; CrienuanbHbie MOJTyYEHUIO PYKTYpHp P ?
OTK.1 M . Maremarnueckuii ananus; | MatemaTuku; CrienuanbHble B! MATOMATHKH: Teoperiueckas usuka | npodpeccHonaTbHbIX yMEHHii MaTepHaoB; VyebHas npaKTHKa:
. TEeMaTHYCCKUIT aHAIH3;
aremMaTicec aHamms; dusuka rnaBsl Gusukn; Ousmka; ’ P P Y . IIpousBoxacTBeHHas MIPaKTHUKa 10 MOIY4YeHHIO
CrienriaJibHbIE TI1aBbI 1 ONBITA MPO(ECcCHOHATBHON
Dusnka DneKTpoMHAMHUKa MPAaKTHKA: HAy4YHO- HepBUYHBIX
bu3KKy; DIeKTpOANHAMUKA nesrenbHocTy; Dusuka .
HcclnenoBarenbekas padora | mpodeccHOHAIBHBIX YMEHHI
KOHJICHCHPOBAHHOT'O
1 HaBBIKOB
cocrosiHust; Pusnka
T10JIYTIPOBOJIHUKOB
IpousBoacTBeHHAsE
Ipou3sBocTBEHHAs
. MPAaKTUKA: HAy9IHO-
Marepuassl JIEKTPOHHOI MPAKTUKA: IPAKTUKA MO
HccleoBarenbekas pabora;
TexHukH; CriennanbHbie CrienranbHble rI1aBbl MOJTYEHU IO IIpousBoacTBeHHas
. . . OCHOBBI TEXHOJIOTUH . ) VyeOHas npaKTHKA:
OIIK.2 Jlnneiinas anre6pa; Gusnka Ousuka; Xumust rJ1aBbl MATEMATHKH; Mmatematiki; CrieruaibHbie npodecCHOHABHBIX YMEHHI MpaKTHKA: Hay4IHO-
MaTepHasoB . MPAKTHKA M0 HOIYYEHUIO
CrienanbHbIe IIaBbl TJIaBbl PU3HKH U OmbITa MPOdecCHOHANIBHOM | HccnenoBarenbckas paboTa N
(usukn; Ousuka; Xumus nesiTenbHOCTH; Dusnka P .
npodeCCHOHABHBIX YMEHHI
TOJTYTIPOBOTHUKOB
1 HAaBBIKOB
OneKTPOTeXHHKa; MHUKpPOSIEKTPOHUKA; IIpousBoacTBeHHast IpousBoacTBeHHast
Paguosnexrponnka;
OIIK.3 DreMeHTHas 6a3a DU3HIECKHE OCHOBBI TNpaKTHKA: HAYqHO- TIPaKTHKA: HayqHO-
TBepaoTebHasH NEKTPOHUKA
HIEKTPOHUKH HIIEKTPOHHUKH HccnenoBarenbckas padora | MccienoBarenbckas padoTa
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OIIK 4

NuxeHepHas rpaduka

IpousBojcTBeHHAs
TIpaKTHKa: IPaKTHKa 110
TIOJIy4Y€HHUIO
npo(hecCHOHATBHBIX YMEHHI

HpOI/I3BOI[CTBCHHaH
MPaKTHKA: HAYYHO-
HCCIICA0BaTCIbCKas pa60Ta

Ipou3BOACTBEHHAS
HPAKTHKA: HAy4HO-
HCCIe0BaTeNnbCKas paboTa;
YueOHast npakTHKa:
MPaKTHKA T10 TMOIYYEHHUIO

U OlbITA MPO(ECCHOHAIBHON MEPBUYHBIX
JIeATEIbHOCTH 1npohecCHOHATIBHBIX YMEHUH
U HaBBIKOB
Marepuaibl JIeKTPOHHOH MukporporeccopHbie
OIIK.5 P P Mertpomnorus porip P
TEXHHKH CHCTEMBbI
IpousBojcTBeHHAs
IpousBocTBEHHAs MPAaKTUKA: HAy4IHO-
MpaKTHKa: MPAKTHKA 10 HCCIIe0BaTeNnbCKast paboTa;
HudpopmanmonHsie IIpousBoxcTBeHHAs
NupopmanronHbie Nudopmannonubie KomMyHukannonHas N0JIy4eHHIO VYueGHas npakTHKa:
OIIK.6 TexHonoruu; Marepuaist N MPaKTHKA: HAYYHO-
TeXHONOMMHI TEXHOJIOTHHI . KysbTypa MHTEpHETA podecCHOHAIBHBIX YMEHHI MPaKTUKA T10 MOJIYYCHHIO
JNIEKTPOHHOI TEXHUKI .| uccnenoBarensckas pabora
1 OIbITA PO ECCHOHAIBHON MEPBUYHBIX
JeATETbHOCTH NpodeCCHOHANBHBIX YMEHHI
1 HaBBIKOB
OnHOKpHCTAIBHbIE
IpousBoicTeeHHas
9IIEKTPOHHO-
[PAKTUKA: HAYYHO-
BBIYUCIIMTENIbHbIC MAIIIMHBI; MHUKpOIIPOILIECCOPHBIE
HCcCIIeioBaTeNnbeKas paboTa;
IpousBojcTeeHHas CHCTEMBI;
WHdopmamoHHbIe MupopMauoHHbIe HWHdopmalmoHHbIe OnemeHTHas 6aza OCHOBBI TEXHOJIOTUH YueOHast npakTHKa:
OIIK.7 TMpaKTHKA: MPAKTHKA 10 IIpou3BoACTBEHHAS
—T TEXHOJIOTHHI TEXHOJIOTHI AIEKTPOHHKH MaTepHaloB MPAaKTUKA T10 MOIYYCHHIO
TIOJTYYEHU IO MpaKTHKA: Hay4qHO- HePBUUHbIX
npod)ecCHOHANBHBIX YMEHHII| nccnenoBarenbckas paboTa P .
. NpodeCCHOHANBHBIX YMEHHI
U OIIBITA IPO(ECCHOHATBHOK
1 HaBBIKOB
NS TEILHOCTH
OTIK.8 CraHpapTuzauus u
° TEXHUYECKUE H3MEPECHHS
TTpou3sBocTBEHHAs.
IpousBoacTBeHHAs MPAKTUKA: HAYYHO-
MPAKTUKA: MPAKTHKA MO HcclIeioBaTeNnbeKas paboTa;
TIpousBoacTBeHHAs
OIIK.9 Hudopmanronubie Hudopmanmonnsie NudpopmannonHbie MOJTY4EHHIO [IpAKTHKa: HAYUHO YueOHast npakTHKa:
* TEXHOJIOTHHI TEXHOJIOTHH npodecCHOHABHBIX YMEHHIT ' MPAKTHKA 10 HOJIYYEHUIO
TEXHOJIOTHI pod Y .| uccnenosarensckas pabora P Y
1 OmbITa MPOQeCcCHOHATBHON HEePBHYHBIX
NeATETbHOCTH npodeCcCHOHAIBHBIX YMEHHI
1 HaBBIKOB
KomnoneHnTst
MHKPOCHUCTEMHON TEXHUKH;
Tpou3sBocTBEHHAS, MHUKpPO3JIEKTPOMEXaHHKA;
MPAKTUKA: MPAKTHKA MO MojenupoBaHue 1
KBaHTOBast MexaHHKa; MOIYYEHUIO MPOEKTUPOBAHUE MUKDPO-
.| KsanroBas u ontryeckas
Mertozbl MaTeMaTHYECKOTO | TPOodeCCHOHAIBHBIX YMEHUH HAHOCHCTEM;
.. | anexTponuxa; Mukpoonruka
MO/ICITUPOBAHHS; 1 ONBITA MPO(ECcCHOHATBHON 1 otonmka; Tpou3sBocTBEHHAS!
. MHUKpPO3JIEKTPOHHKA; JIeATeNIBHOCTH; ? MPAKTUKA: HAy4IHO-
Martepuassl 2JIEKTPOHHOM DnementHas 6aza TIpousBoacTBeHHas
I1K.1 IMpukiagHas MexaHuKa; PanuosnektpoHuka; ucclnenoBarenpekas pabora;
TEXHHKH UEKTPOHHKH MpaKTHKA: Hay4IHO-
DusnuecKas XUMHs CeHCOpHbIE MHKPOCHCTEMBI; [pousBoacTBeHHAs,
HccleioBarenbekas pabora;
MOJIYIIPOBOJHUKOB; TeepaoTesnbHast (MpeaMIUIOMHAs) IPAKTHKA:
DU3HYECKHE OCHOBBI MHKPO-
DU3HYECKHE OCHOBBI aJeKTpoHHKa; Pu3KKa . HPAKTHKA I10 MOIYYECHUIO
U HAHOCHCTEMHOI TEXHHKH .
JIIEKTPOHHUKH KOHJICHCHPOBaHHOT'O npodecCHOHABHBIX YMEHHI
cocrosiust; Gu3HKo- U OMbITa MPO(ECCHOHATBHOM
XUMHYECKHE OCHOBBI NEATETLHOCTH
MPOLIECCOB MUKPO- 1
HAHOTEXHOJIOTHI
. KommoneHTs! Marepuanoseaenue Marepuasst
Matepuais JIEeKTPOHHOI DusnuecKas XUMHs . o
IIK.2 Mertponorus MHKPOCHCTEMHOM TeXHUKH; | HAHOCTPYKTYPHPOBAHHBIX | MHKPOCHCTEMHOW TEXHHKH;
TEXHHKH MOJIYTIPOBOJHUKOB
ITpon3BoACTBEHHAs. MarepHanoB; MeTo bl OCHOBBI PaJIHOTEXHUKH;
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MPAKTUKA: PAKTUKA [0
TIOJIy4Y€HHUIO
npo(hecCHOHATBHBIX YMEHHI
1 OIbITA PO ECCHOHAIBHON
JesTebHoCTH; DU3HKO-
XHMHYECKHUEC OCHOBBI
MPOLIECCOB MUKPO- U

aHaIM3a ¥ KOHTPOJIS
HaHOCTPYKTYPUPOBAaHHBIX
MaTepHaJiOB U CUCTEM;
IIpousBoicTBeHHAs
MPaKTHKA: HAy4HO-
HccneoBaresbekas padbora;
Dusnyeckre 0CHOBBL MHKpPO-

Ipou3BoACTBEHHAS
IIpaKTHKa: HAYy4YHO-
HUCCIICO0BaTEIbCKasA pa60'ra;
IpousBojcTBeHHAs
(IpeAnIIIOMHAs ) TIPAKTHKA:
TPAKTHKA 10 TOIY4YEHHUIO
npo(hecCHOHATBHBIX YMEHHI

HAHOTEXHOJIOTHH U HAHOCHCTEMHO} TeXHHKH | M ONBITa IPO(ECCHOHATBHOM
JCSITENIbHOCTH
IIpousBoncTBeHHAs
HPAKTHKA: HAY4HO-
IpousBojcTBeHHAs
UccieI0BaTeNbCKas paboTa;
Ddusnueckas XUMHs MPAKTUKA: IPAKTUKA MO
IIpousBoicTBeHHAs IpousBojcTBeHHAs
IOJIyIIPOBOJHUKOB; HOJTy4CHUIO
IIK.3 Xumust Xumust . TIPAaKTHKA: HAy9IHO- (IpeAnIIIOMHas ) IPaKTHKA:
Du3nyecKre OCHOBbI npohecCHOHATIBHBIX YMEHHI
.| uccnenoBarensckas pabora | mpakTHKa 110 MONYYESHHIO
HIIEKTPOHUKH 1 OMBITA MPO(ECCHOHATBHOM .
poheCCHOHANBHBIX YMEHHIT
JeATETbHOCTH .
U OIIbITa NPO(ECCHOHATBHOMH
JIeSATEITLHOCTH
OCHOBBI IPOEKTUPOBAHHS
3JIEKTPOHHOI KOMIIOHEHTHON
6a3br; [Ipou3BoCTBEHHAS
MPAaKTUKA: HAy4IHO-
TIpousBoacTBEeHHAs HcclIeI0BaTeNbCKas paboTa;
OCHOBBI 5KOHOMHYECKUX
IIK.4 J—— MpPaKTHKA: HAYYHO- [IpousBoaCTBEHHAS
uccnenoBarenbekas padora | (MpeaMIIIOMHAsT) TPaKTHKA:
MPaKTHKA T10 TOIYYSHHIO
NpodeCcCHOHANBHBIX YMEHHI
U OIIbITa PO(ECCHOHATBHOK
JCSITE/ILHOCTH
OCHOBBI IPOCKTUPOBAHHS
3NEKTPOHHOW KOMIIOHEHTHOIH|
KBanToBast n onruueckas
6a3b1; OCHOBBI
2J1eKTpoHUKa; MHUKpoonTHKa
PAaANOTEXHUKH;
u oronuka;
MUKpPO3IEKTPOHHUKA; [poussoncrennas
MukpomnponeccopHbie
OCHOBBI TEXHOJIOTUH OJIHOKpHCTAIIbHbIE CHCTOMEL: MPAKTUKA: HAy4YHO-
IIK.5 MaTepuanos; CXeMOTEXHHKa; 3JIEKTPOHHO~ > HcciIeioBaTenbekas paboTa;
IIpousBoxacTBeHHas
DU3HYECKHE OCHOBBI BBIYHCIIUTENIBHBIC MAIITHHBI Tpou3sBocTBEHHAS!
MPaKTHKA: HAY4HO-
9IIEKTPOHHUKH (peMIIIOMHAs ) TPaKTHKA:
HccnenoBarenbekas padbora;
HPAKTUKA IO MOIy4CHHIO
DU3NIECKHE OCHOBBI MHKPO- o
. mpoheCCHOHANBHBIX YMEHHIT
1 HAHOCHCTEMHO# TEXHHKH .
U OmbITa MPO(ECCHOHATBHOK
JIeSTEIIEHOCTH
MogenupoBanue u
MPOEKTUPOBAHUE MHKPO- H
HaHOCHCTEM;
IIpousBoncTBeHHAs
OCHOBBI TEXHOIOTUN [PAKTHKA: HAYIHO-
DUBHKO-XUMHYECKHE TIpousBoacTBeHHAs
MarepHaiioB; TeXHOIOT st HccleoBarenbekas pabora;
I1K.8 OCHOBBI IPOLIECCOB MHKPO- MPaKTHKA: HAYUHO-

MHKPOCHCTEM; ®dusnyeckas
XHUMHUS ITOJTyIIPOBOJAHHUKOB

HAaHOTCXHOJIOTUH

HCCIICN0BATECIbCKasA pa60Ta

IpousBoacTBenHas
(MpeaMIIIOMHAs ) TPaKTHKA:
HPaKTUKA MO TMOMy4EHHIO
npohecCHOHATBHBIX YMEHHIT
¥ OTIBbITa MPO(ECCHOHANBHON
JIEATETLHOCTH
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3. Conep:xanue 00pa3oBaTeIbHOM MPOrpaMMBbI
3.1 CtpykTypa 006pa3oBaTe/ibHOI NMPOrpaMMbl
CtpykTypa 00pa3oBaTelIbHOM MPOrpaMMBbI NpuBeneHa B Tabnuie 3.1.1, BKItoyaeT o00s3aTeIbHYIO

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

Tab6muma 3.1.1

CrpykTypa 00pa3oBaTeinbHON MPOrpaMMbl OOBem mporpammel, 3.€.

baok 1 | IucuumianHbl (MOIYJIH) 214

bazoBas yacTp 116

BapuaruBHas yactb 98
baok 2  |IIpakTukn 17

bazoBas yacTh 0

BapuaruBHnas yactb 17
baok 3 |TocynapcTBeHHast HTOroBasi aTTeCTAIUS 9

bazoBas gacth 9
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 240

3.2 XapakTepucTHKA COEP:KAHUS TUCIHIIIHH

Conepxanve JTUCHMIUIMH  (MOJysed), TMpakTHUK, NPEAYCMOTPEHHBIX Y4E€OHBIM  IUIAHOM,
ompezaensercs  TpeOOBaHUSAMH K  pe3yJbTaTaM  OCBOEHHUSI ~ 00pa30BaTEIIbHOM  IPOrpaMMBI
(xomneteHuusAMHU). COOTBETCTBHE MEXAY XapaKTEepUCTHKAMU JSTalloB OCBOEHHMSI KOMIIETCHLIHUH
(3HAHUSIMH, YMEHHSMHU M OIBITOM JICATEIBHOCTH BBIMYCKHUKA) M AJIEMCHTAMH O00pa30BaTelIbHOM
nporpamMmsl (y4eOHBIMH JUCHUIUIMHAMH (MOJYJISIMH) U IPaKTUKaMM) puBeaeHo B [IpunoxeHuu.

3.3 IIpumensiembie 00pa3oBaTe/JbHbIC TEXHOJIOTHH

Hnst popMupoBaHusi MpeTyCMOTPEHHBIX OCHOBHOM 00pa30BaTebHON MPOrpaMMON KOMIIETEHITNH,
peanu3yroTcs JIEKIMOHHbIE, TPAKTUYECKHUE 3aHATHS U J1a0opaTopHbIe paboTHI .

[Ipu opranuzanuum oOpa30BaTENBbHOrO IpOIEcCa IMPUMEHSIOTCS AaKTUBHBIE, B TOM YHCIIE,
MHTEPaKTUBHBIE (POPMBI POBEJICHUS 3aHATHI.

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

3.4 Opranuszanusi NPaKTUK
Jns  [OCTHKEHHs IUTaHUPYEMBIX — pe3yJIbTaTOB OCBOCHHUS 00pa30BaTEIbHOH MPOrpaMMBI
peyCMaTPUBAIOTCS CIICIYIOIINE TPAKTUKH:

- YueOHas mpaKTHKa: MPAKTHKA 110 MOJYYCHUIO MEPBUYHBIX NPO(PECCHOHATIBHBIX YMEHHH U
HaBBIKOB,

- IlpousBojacTBeHHasi MPaKTHKA: MPAKTHKA MO TONYYSHHIO MPO(ECCHOHANBHBIX YMEHHU H
ombITa IPOHECCHOHATBHOMN NeITeITbHOCTH,

- IlpousBojacTBeHHas MPaKTUKA: HAYYHO-UCCIIEIOBATENILCKas padoTa,

- IlpomsBoxacTBeHHass  (TIPETUITIIOMHAsT) NpaKTHKa: TpaKTHKa 1O  MOJYYCHHUIO
npodeccHOHaIbHBIX YMEHUI U ONbITa NPO(ECCHOHATBHOM ACATEILHOCTH.
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YyeOHasi NpaKTHKA: MPAKTHKA M0 MOJYYEHUI0 NMEPBUYHBIX NMPOeCcCHOHAIBHBIX YMEHUN U
HABBIKOB [IPOBOJIUTCSA B

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

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

3. denepanbHOM rOCyJapCTBEHHOM OIOPKETHOM YUPEKIACHUHM HayKu MIHCTUTYT HEOpraHUYecKOou
xumun uM. A.B. HukonaeBa Cubupckoro otnenenust Poccuiickoit akagemun Hayk (MHX CO PAH).

Crnioco0 npoBeieHHs MPAaKTUK — CTallHOHApHASI.

IIpou3BoaCTBEHHAS] NMPAKTHKA: NMPAKTHKA MO MOJY4YeHHI0 NMPOo(eCcCHOHAIBHBIX YMEHUH M
onbITa NPo(ecCHOHATbHOM 1eITeJIbHOCTH IIPOBOJIUTCS B

1. Akunonepnom obmectse «HoBocuOupckuii 3aBoj MOIYmpOBOAHUKOBBIX prubopos ¢ OKb»
(AO «H3IIII ¢ OKby);

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

3. denepanbHOM rOCYJapCTBEHHOM OIOPKETHOM YUPEKIACHUH HayKd MIHCTUTYT HEOpPraHUYeCcKOM
xumun uM. A.B. HukxonaeBa Cubupckoro otnenenust Poccuiickoit akagemun Hayk (MHX CO PAH).

Cnioco0 nmpoBeieHHs MPAKTUK — CTallHOHApHAS.

IIpou3BoacTBeHHAs IPAKTUKA: HAYYHO-HCCJIe0BaTeIbCcKas padoTa MpOBOAUTCS B

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

2. AxuuonepHoM obmectBe «HayuHo-mpousBojcTBeHHOe npeanpusatue «Bocrok» (AO «HIII
«BocTtoky);

3. ®enepaabHOM TOCYJAPCTBEHHOM OFO/KETHOM YUPEXKICHUH HayKH MTHCTUTYT HEopraHUYecKOu
xumun uM. A.B. HukonaeBa Cubupckoro otnenenus Poccuiickoit akagemun Hayk (MHX CO PAH).

Crnioco6 npoBeieHUs MPAKTHK — CTallHOHAPHAS.

IIpousBoncrBeHHasi  (MpelIUIIOMHAs]))  NPAaKTHKA:  NPAaKTHKA N0  MOJY4YEeHHUIO
Nnpo¢ecCHOHATBHBLIX YMEHUH U ONbITA NPO(PECCHOHATBHOH e TEeJIbHOCTH IIPOBOJUTCS B

1. AkimmonepuoM obmectBe «HoBocHOMpCKuil 3aB0OT MOIYITPOBOIHUKOBBIX TTprOOpoB ¢ OKby
(AO «H3IIII ¢ OKb»);

2. AxmmonepHom ob6mectBe «Hayuno-npousBoactseHHoe mnpenmnpustue «Boctok» (AO «HIIIT
«Bocroky);

3. ®enepaTbHOM TOCYJaPCTBEHHOM OFO/DKETHOM YUPEXKICHUH HAyKH MHCTUTYT HeopraHu4ecKoit
xumuu uM. A.B. HukonaeBa Cubupckoro otaenenus Poccuiickoit akagemun Hayk (MHX CO PAH).

Crnioco0 npoBejieHHsl MPaKTUK — CTallHOHApHASs.

Bei6op MecT mpoxokIeHus MpakTHK JUIs JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbS
MIPOU3BOJIUTCS C YYETOM COCTOSIHHSI 3I0POBbs 00YYaIOIIMXCS U TPEOOBAHUIL 110 TOCTYITHOCTH.

4. YcaoBus peanusanuy 00pa3oBaTeJbHOM NPOrpaMMbl OATOTOBKHU

4.1. OO0mecucreMHble TPeOOBAHUS K peajM3alui NPOrpaMMbl

Peanuzanus oOpa3oBaTenbHONW MpOrpamMMbl MOJTHOCTBIO OOecrieueHa MaTepHaIbHO-TEXHUYECKON
0a30if, COOTBETCTBYIOIIEH JAEWCTBYIOUIMM  MPOTHBOINOXKAPHBIM  MpaBWJaM W  HOpMaMm U
obecrieynBaroIeil MpOBeACHNE BCEX BHUJOB AMCHUIUIMHAPHOW M MEXIUCHUIUIMHAPHON MOATOTOBKH,
MPaKTUYECKOW M HAyYHO-HUCCJIEeNOBATEeNIbCKOW paboT oOydarommxcs, NpeayCMOTPEHHBIX Y4eOHbIM
IJTAHOM.

Kaxnplii oOyuaromuiicss B Te€4eHHE BCEro mnepuojga oOydeHus OOECleyeH WHAWBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K HECKOJBKUM 3JIEKTPOHHO-OMOIMOTEUHBIM cHCTEMaM (3JIEKTPOHHBIM
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O6ubnmorekaM) M K 3JIEKTPOHHOW HH(pOpMaMOHHO-00pa3zoBarenbHOM cpeae HITY. Dnexrponno-
OoubmroTevHas cucteMa (3JIEKTpOHHAs OMOIMOTEKA) U AJIEKTPOHHAs HH(POPMAIIMOHHO-00pa30oBaTeIbHAS
cpena o0ecreynBarOT BO3MOXKHOCTH JOCTYNa OOYYaromierocss U3 000 TOYKH, B KOTOPOH HMeeTcs
JOCTYI K MH(POPMaIIMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH "HMHTepHeT" (nanee - cetb "MHTEepHET"), Kak
Ha TEPPUTOPUU OpraHU3aluK, TaK U BHE €€.

DneKTpoHHAas nH(pOpMaMOHHO-00pa3oBaTebHas cpena OpraHu3aIuu (http://
www.nstu.ru/sveden/eos) obecrieunBaer:

- JOCTyn K y4eOHbIM IUIaHaM, pabouuMM MporpaMMaM JUCIHHUIUIMH (MOJyJeil), MpPaKkTHK, K
U3JAHUAM DJICKTPOHHBIX OMOJMOTEYHBIX CHUCTEM M JJIGKTPOHHBIM 00pa3oBaTENbHBIM pPEcypcam,
YKa3aHHBIM B pa0OYHUX MPOrpaMMax;

- ¢ukcanuio xona o0pa30BaTENBLHOrO IMPOLECCa, PE3YIbTaTOB MPOMEKYTOYHOM aTTECTAllUUd U
PE3yNbTaTOB OCBOCHHUSI POTrpaMMbl OaKkajiaBpuaTa,

- TpOBEJIEHHE BCEX BHJIOB 3aHATHUH, MPOLEIAYP OLECHKH pEe3yJbTaTOB OOYYEHHs, peanu3anus
KOTOpPBIX  MpPEAyCMOTpEHAa ¢  NPUMEHEHHEM  DJJIEKTPOHHOTO  OOy4YeHHs,  JUCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH;

- (opmupoBaHHe 3JIEKTPOHHOTO MOPT(OIHO 00yyarolerocs, B TOM YHCIE COXpaHEeHHE padoT
o0ydJaromerocsi, peneHsuidi © ONEHOK Ha JOTH paboTBl CO CTOPOHBI JIOOBIX YYaCTHHUKOB
00pa3oBaTeNbHOrO MPOIlecca;

- B3aMMOJEICTBHE MEX/Y YYaCTHUKaMH 00pa30BaTEIbHOIO MPOLIECCa, B TOM YUCIIE CHHXPOHHOE
1 (WJIM) aCHHXPOHHOE B3aMMOJICUCTBHS TTocpecTBOM ceTu "MHTepHeT".

OYHKIIMOHUPOBAHUE DJICKTPOHHON HH(POPMAIIMOHHO-00Pa30BaTEIBHON Cpellbl 00eCIeYnBaeTCs
COOTBETCTBYIOLIUMU CpeacTBaMu UH(GOPMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHiA u
KBaJM(pHUKaMed paOOTHUKOB, €€ WCIONB3YIOMHUX H [oaJepXuBaonmx. @OYHKIHOHUPOBAHHE
ANEKTPOHHOW  MHGOPMAIMOHHO-00PA30BATENbHOM  Cpelbl  COOTBETCTBYET  3aKOHOJATENIbCTBY
Poccuiickoit denepanumn.

KBanudukanus  pykoBOAAIIMX M HAYYHO-TIEJArOrMYeCKUX  paOOTHUKOB  OpPraHU3aLUHU
COOTBETCTBYET KBaJIN(PUKAIIIOHHBIM XapaKTePUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBAJTM(HUKAIIMOHHOM CIIPABOYHHUKE JOJDKHOCTEH PyKOBOAMTENEH, CIIEUAIMCTOB U CIY)KaIllUX, pa3jese
"KBasnnukaoHHble XapaKTEpUCTHUKU JODKHOCTEH PYKOBOAMTENEH M CIELMAIMCTOB BBICIIETO
npoeCCHOHATIBHOIO ¥ JIOTIOJIHUTENIBHOTO  MPOQECCHOHATIBHOIO 00pa3oBaHMs", YTBEpPXKIEHHOM
IIpUKa30M MuHuCTEPCTBA 3ApaBOOXPAHEHUS U COLMANIBHOrO pasButus Poccuiickoit @enepanuu ot 11
auBaps 2011 r. Ne 11 (3apeructpupoBan MunucrepctsoM roctunuu Poccniickoit denepanuun 23 mapra
2011 r., perucrparmonsslit Ne 20237).

Jloast ImITaTHBIX HAayYHO-NEAArOrMYecKUX paOOTHUKOB (B MPHUBEACHHBIX K LEIOYHCIEHHBIM
3HAYEHUSM CTaBOK) cocTaBiasieT He MeHee 50 TporeHToB oOT o0O0Iero KOJMYecTBa HAYIHO-
Me1arorMueckuX pabOTHUKOB OpraHU3allH.

4.2. Kanposbie ycii0Busi peajn3aniu nporpaMmbl

Peanuzamuss mnporpammbl  OakanmaBpuara oOecHeuHMBaeTCs PYKOBOIAIIMMU U HAy4YHO-
NEeIarorMyecKuMM pabOTHUKAMH OpPraHM3alMU, a TaKXKe JMIIaMH, MPHUBIEKAEMBIMH K peaIu3aliu
porpaMMbl OakagaBpHaTa Ha YCIOBHSIX I'paX/JIaHCKO-TIPaBOBOTO JI0TOBOPA.

Jlonst Hay4yHO-TIeJarorn4eckux pabOTHUKOB (B MPHUBEIEHHBIX K IEIOYUCICHHBIM 3HAYCHHSIM
CTaBOK), MMEIOIIUX 00pa3oBaHUE, COOTBETCTBYIOLIEE MPO(GUII0 TMpPenosaBaeMoil AUCHUILTUHBI
(Monmynsi), B OOIIEM 4YHCIE€ HAyYHO-TIENAarorMyeckhux paOOTHUKOB, pPEATU3YIOUUMX I[POrpamMmy
OakanaBpuaTa, coctaBiseT He MeHee 70 IPOIICHTOB.

Jlonst Hay4dHO-TIeJaroru4eckux paOOTHUKOB (B TNPHUBEIEHHBIX IEIOYUCICHHBIM 3HAYCHUAM
CTaBOK), UMEIOIINX YYCHYIO CTENEeHb (B TOM YHCJIE yYEHYIO CTENEHb, MPUCBOCHHYIO 3a PyOe)oM u
npusHaBaemyro B Poccuiickoit @enepanuun) u (UiaM) ydueHoe 3BaHHE (B TOM YHCIE YYEHOE 3BaHHE,
MoJTydeHHOe 3a pyOexkoM u mpusHaBaeMoe B Poccuiickorn deneparuu), B 00IIeM dKClIe HAyIHO-
MeIarOrMYecKX pabOTHUKOB, peaTM3yIOLIMX MporpaMMmy OakaiaBpHuara, cocTaBiseT He MmeHee 50
IPOLIEHTOB.

Jonst paOOTHHUKOB (B MpPHUBEICHHBIX K IEJIOYUCICHHBIM 3HAUEHHUSIM CTaBOK) M3 4YHCIA
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pyKoBoauTeneil U paOOTHUKOB OpTraHU3aIMi, AEATEILHOCTh KOTOPBHIX CBS3aHA C HAIPABICHHOCTBHIO
(mpodunem) peanmmzyemMoil TporpamMmbl  OakajgaBpuata (MMEIOIMMX CTaX pabOThl B JTAaHHOU
npodeccuoHaIbHON 00JacT He MeHee 3 JieT) B 0011eM uuciie pabOTHUKOB, PEATH3YIOUINX MPOrpaMMy
OakanaBpuaTta, coctaBiseT He MeHee 10 mpoIeHTOB.

4.3. MarepuajibHO-TeXHHYECKOe M Y4eOHO-MeTOoAuYecKoe olecnevyeHre MPOrpaMMbl

O0akajaBpuara

OOpa3oBarenbHasi MporpaMma peain3yercss B CHEHUANbHBIX IMOMEIICHUSAX, MPEACTABISIONINX
co0oii y4yeOHBIE ayAMTOPUU JUIS MPOBEACHUS 3aHATUN JICKIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO
THUIIA, KYpPCOBOTO MPOEKTUPOBAHUS (BBINOJHEHUS KYPCOBBIX padOT), TPYNIOBBIX M HHIWBUIYaTbHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJII H  TPOMEXYTOYHOW  aTTeCTallid, IOMEIICHUs  Juis
CaMOCTOSITENIbHOM paboThl M TMOMEIICHUS [UIsi XpPaHEHHS U NPOPUIAKTHUUECKOTO OOCITYKHUBaHUS
yuebHoro oOopynoBanusi. CrenuanbHble TOMEIICHUS YKOMIUIEKTOBAHBI — CHEIHATH3UPOBAHHOM
MeOeNbl0 MW TEXHUYECKUMH CpEACTBaMU OOYUYEHHUs, CIYKallUMH JUIsl TPEACTaBICHHUS Y4eOHOI
nHpopManuy O0JIBIION ayTUTOPHH.

Jns mpoBeneHUs 3aHATHI JEKIMOHHOTO THIA MpeAjaralorcs HaOopbl JAEMOHCTPAMOHHOTO
o0opynoBaHUS W Y4eOHO-HATJLSIIHBIX IMOCOOMH, 00eCHeuMBaIONIMe TEMaTHYECKHE WILTIOCTPAIIHH,
COOTBETCTBYIOIIME pabOUYnM MporpaMMaM JAUCHHUILIINH (MOAYIEH).

[lepeueHp MaTepUANTBHO-TEXHUYECKOTO  OOECHeueHMs, HEOOXOIUMOro JUid  pealln3alui
mporpaMMbl  0akanaBpuara, BKJIOYaeT B cebds nmaboparopuu, OCHAIICHHBIE HEOOXOAMMBIM
12a00paTOPHBIM 000PYIOBAaHHEM.

[TomemeHust A1 CaMOCTOATENBHOM PabOThl 00YYAIOIINXCS OCHAILEHBI KOMIIBIOTEPHON TEXHUKOM
C BO3MOXKHOCTBIO mNoAkitoueHuss Kk cetd "MHrepHer" u obecriedeHbl JOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMAaLIMOHHO-00pa30BaTeNbHYIO CPEAy OpraHU3aIUH.

OOpa3oBarenpHasi  MOporpaMMa  IOJIHOCTBIO — oOecrieueHa  HEOOXOAMMBIM  KOMILIEKTOM
JMIIEH3MOHHOTO TPOrpaMMHOI0 obecredyeHus: (cocTaB ompenensercs B padoyux mporpaMmax
JTUCITUTITUH (MOJTIYJICH) U €KETOHO OOHOBIISIETCS).

DONEeKTPOHHO-OMONIMOTEYHbIE  CHUCTEMBI  (DJIGKTpOHHas ~ OMOMMOTEeKa) UM DJIEKTPOHHAs
nH(pOpMaIMOHHO-00pa3oBaTeIbHasl cpefaa OOeCIEeUMBAIOT OJHOBPEMEHHBIM JIOCTYNl HE MeHee 25
IIPOIIEHTOB 00YYAIOLIMXCS 10 MporpaMme OakanaBpuara.

OOyuarommmcst obecriedeH 10cTyn (YJaJ€HHBIM JOCTYI) K COBPEMEHHBIM NPOQPEeCCHOHATbHBIM
0a3aM JaHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONpeAeseTcs B pabounx
MporpaMMax JTUCHUIUIMH (MOTyJIei) U €KEeroTHO OOHOBIISIETCS.

OOyuaromyecss W3 YUClIa JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbsI 00ECIIEUEHBI
MEYaTHBIMU U (WJIM) 3JEKTPOHHBIMH OOpa30BaTEIbHBIMU pecypcaMu B (opMmax, aJalTUPOBAHHBIX K
OTPaHUYEHUSIM HX 3/10POBbSI.

5. Onenka KayecTBa MOATOTOBKHU CTY€HTOB U BbINYCKHUKOB

OneHka KauecTBa OCBOEHHS OOpa30BaTEIbHOW MPOrpaMMbl BKIIIOYAET TEKYIIUH KOHTPOJIb
YCIIEBAEMOCTH, MPOMEXYTOUHYIO aTTeCTalldi0 OOy4yarolMXCsl U TOCYIapCTBEHHYIO HTOTOBYIO
aTTEeCTAIMIO BBIITYCKHUKOB.

Konkpernsie (opMbl MPOMEXKYTOUHOM M HMTOTOBOM aTTECTAllMM OOYYaIOUIMXCS MO KaKIOoH
JTUCHUILTMHE OMPEeNAoTcs y4eOHbIM TIaHOM. TeKyias artecTanus 1o JUCHUILIMHAM ITPOBOAMUTCS Ha
OCHOBE OaJJIbHO-pEeHTHHIOBOI cucTembl. IlpaBuna arTectanuu MO AMCHUIUIMHAM ONPEIENSIOTCS B
pabounx mporpamMmax U JOBOSTCS IO CBEJIEHUSI 00y4aroluuxcs B TEUEHHE MEPBOro Mecsa U3ydyeHus
JUCIUIUINHBL.

Jlia arrectanuy OOyYaroIIMXCs HAa COOTBETCTBUE MX IMEPCOHAIBHBIX JOCTHXKEHUNH TpeOOBaHUSIM
oOpa3oBaTeNbHONM MporpaMMmbl (TeKyllass W IPOMEXKYTOYHAs aTTecTalusl) Co3JaloTcst (OHIBI
OLICHOYHBIX CPEACTB, KOTOPbIE MOTYT BKJIIOYAaTh THIIOBBIE 3aJaHUs, KOHTPOJIbHbIE PadOThI, TECTHI U
METOBI KOHTPOJIS, TIO3BOJISIONINE OLCHUTh 3HAHUS, YMEHHUS U YPOBEHb NPHOOPETEHHBIX KOMIIETECHIIHHA.
@OoH/BI OLIEHOUHBIX CPEACTB pa3pabaThIBAIOTCS U YTBEpPXKIAIOTCS Kadeapamu, o00ecredrBarolIMU
y4eOHBIH Mpolece Mo JUCUUIUTMHAM 00pa3oBaTeIbHON MPOTrPAMMBI.
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[Ipu pa3paboTKe OIEHOYHBIX CPENICTB JAJSl KOHTPOJS KauecTBAa M3YUYEHHS TUCIUILUIUH (MOIYJNEH),
MPAKTUK YYUTBHIBAIOTCS CBS3U MEXIY BKIIOUYCHHBIMA B HUX 3HAHHUSAMH, YMEHUSIMH, HaBBIKAMH, UYTO
MO3BOJISIET YCTAHOBUTH YPOBEHD C(HOPMHUPOBAHHOCTU KOMIIETCHIIUN Y 00YJarOIIUXCS.

B binok 3 '"l'ocymapcTBeHHass WUTOroBas arrectanus’ BXOAUT 3alluTa  BBIMYCKHOH
KBTM(DUKAIIMOHHOW pa0OThI, BKIIOYAs MOJATOTOBKY K TPOIEAYpe 3alIUThl U MPOIEIYpPY 3allHThHI, a
TaKKe TMOATOTOBKA K CJa4e M cjada rocy/IapCTBEHHOI0 3K3aMeHa. TpeOoBaHUs K COAEPKaHUI0, 00beMy
U CTPYKTYpPE BBITYCKHOW KBaTH(PUKAIMOHHONH PabOThl U FOCYAapCTBEHHOMY 3K3aMEHY OIPEACISIOTCS
nporpammoit ['MA.

6. Oco0eHHOCTH peaju3alui 00Pa30BaTeIbLHOI MPOrpPaMMBbl 1JIs1 HHBAJIWI0B M JIHII

€ OrpaHNYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

[Tpu HanMUKUK B KOHTUHTEHTE 00y4aroUMXcs 1Mo 00pa3oBaTeIbHON MPOrpaMMe HHBAIUIOB U JIUI] C
OTPaHMYEHHBIMA BO3MOXKHOCTSMH 370poBbsi (JIOB3) obpa3oBaTenbHas mporpaMma aJanTUPYeTCs C
y4eTOM OCOOBIX 00pa30BaTENbHBIX NOTPEOHOCTEHM TAKUX O0yUarOIIHIiCs.

[Tpu 00y4eHnn MO MHAMBHyaIbHOMY y4eOHOMY IUIaHY JIUI] C OrPAaHHYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI CPOK OCBOCHHUS 00pa3oBaTeNbHON MPOrpaMMbl MOXET OBITh YBEIMYEH MO HX KEIAHUIO0 HE
Oosiee ueM Ha | TOJ MO CPaBHEHHIO CO CPOKOM IOTyUEHHS] 00pa30BaHMS IS COOTBETCTBYIOIIEH (hOPMBI
oOyuenus. OObeM mporpammbl OakanaBpuata 3a OJIWMH y4eOHBI rox mpH OOY4YEeHHH TIO
WH/IMBUyAIbHOMY TIaHY BHE 3aBHCUMOCTH OT ()OPMBI O0YUEHHUsI HE MOKET COCTaBJIATh Oojee 75 3.e.

[Tpu ucnonbp3oBaHuK GOPMBI HHKIIFO3UBHOTO O0YUYEHUSI COCTABISETCS MHAUBHIyallbHAs IPOTrpaMMa
COIIPOBOKACHUSI 00Pa30BaTEIbHON ACATEIBHOCTH CTY/ICHTA.

NuauBuayaibHasi mporpaMMa CONpPOBOXIEHHUS 00pa3oBaTeNbHON JESTENbHOCTH CTYACHTa
MOJKET BKIIIOYATh

- COIPOBOXACHHE JICKIIMOHHBIX M MPAKTHYECKUX 3aHATHHI MPSAMBIM U OOpaTHBIM MEPEBOJOM Ha
PYCCKUH JKECTOBBIN S3BIK (U1 CTYACHTOB C HAPYIICHHSIMH CITyXa);

- TOCEeIIeHHE IPYINIOBBIX U MHIUBUAYAIBHBIX 3aHATUH C ICUXOJIOTOM;

- OpraHu3alMOHHO-TIEJarOTUIECKOE, MICHXOJIOTO-TIEIarOTHYECKOE, MpOPUITAKTUIECKH-
03/I0pPOBHUTEIBHOE, COLIMAIBHOE COMPOBOXK/IEHHS YUeOHOT0 Mpolecca.
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MNPUJIO)KEHHUE

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

Kon Kon
KOMIICTCHI] 3HaHI/I}I/yM HanmenoBanue AUCHUIUINH, 3HAHUA U YMCHUSA
nn CHUA
Jlucyunaunvl (mooynu), 6azoswvie
HUctopus
OK.2 31 3HATh O0IME 3aKOHOMEPHOCTH U HALIMOHAIBHBIE OCOOCHHOCTH Pa3BUTHUS
Poccuiickoro rocyaapcTsa u 061iecTBa
OK.2 32 3HATh UCTOPHUIO OOIICCTBEHHO-TIOJUTUIECKON MBICTH, B3aUMOOTHOIIICHUI
BJIACTH U 00LIeCTBa
OK.2 yl yMeTh (POPMYIUPOBATH COOCTBEHHYIO MO3UIIMIO IO COBPEMEHHBIM TIpo0iieMamM
OOIIECTBEHHO- MOJIUTHYECKOTO Pa3BUTHS
OK.2 y2 YMETb aHAJIU3UPOBATH TEHACHIIUH COBPEMEHHOTO O0ILECTBEHHO-
MOJINTUYECKOTO U COLIMOKYJIBTYPHOTO Pa3BUTHS
Puitocopus
OK.1 yl YMETh ynoTpebisaTh 6a30BbIe GUIOCOPCKUE KATETOPUH U TTOHSITHSI
OK.1 y2 YMETb MIPUMEHSTH 00IIeHAayYHbIE METO/IbI UCCIIeI0BAHUS, TOHUMATh OTIHMYUE
HAy4YHOT0 MOAX0/Aa OT HEHAYYHOT'0
OK.1 y3 yYMETb apryMEHTHPOBAHO BHICTPAUBATh J0KA3aTeNbCTBA, IOTUKY TOHUMAHHUS

aKTyaJIbHBIX TPO(ECCHOHATBHBIX U HPABCTBEHHBIX MPOOIIEM

NHocTpaHHbIi A3bIK

OK.5 31 3HATh HHOCTPAHHBIN SA3bIK JJI1 MEXINYHOCTHOTO OOIIEHUSI C MHOCTPAHHBIMU
napTHEpaMu

OK.5 y2 YMETb BBICTPAUBATh MEXKYJIBTYPHYIO, 1€J0BYIO, TPO(ECCHOHATIBHYIO
KOMMYHHKAIUIO C Y4ETOM IICUXOJIOTMYECKHX, IOBEICHUECKNUX, COLIMAJIbHBIX
XapaKTePUCTHK MapTHEPOB HA PYCCKOM U MHOCTPAHHOM SI3bIKAX

OK.5 y5 YMETb JIOTUYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOUTh YCTHYIO U

MMCBMEHHYIO peub B chepe npodecCHOoHaTbHON AeSITENbHOCTH HA PYCCKOM U
MHOCTPAHHOM $I3bIKE

OCHOBBI 3KOHOMHYECKHX 3HAHUH

OK.3 31 3HATh MEXaHU3M (YHKIIMOHUPOBAHUS U PETYIUPOBAHUS OTPACIEBbIX PHIHKOB

OK.3 32 3HATh OCHOBHBIE KaTETOPUH, 3aKOHOMEPHOCTH Y IIPUHIUIIBI Pa3BUTHUS
SKOHOMMYECKHUX MPOILIECCOB HA MAKPO- U MUKPOIKOHOMHUYECKOM YPOBHE

OK.3 yl YMETb IPUMEHATH OCHOBHBIE MOJEIHU U METOJbI MAKPO- U
MHUKPO3KOHOMHYECKOI0 aHAJIN3a B MPOPECCUOHANBHOMN 1eATEeIbHOCTH

I1K.4 31 3HaTh METO/Ibl OIICHKU TEXHUKO-IKOHOMHUYECKOH 3()(hEKTUBHOCTH NPOEKTOB

[1IK.4 yl YMETb BBIMOJIHATH MPEIBAPUTENbHOE TEXHUKO-9KOHOMHUECKOE 000CHOBAaHUE
ITPOEKTOB

Nuxenepuas rpaguka

OIIK.4 31 3HATh JIEMEHThI HAUePTaTEIbHON T€OMETPUN U UHKEHEPHOH rpaduku,
reOMETPUUECKOE MOJEINPOBAHNUE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHOI
rpaduku

OIIK 4 yl YMETh PUMEHSATh UHTEPAKTUBHbIE IpauueCcKue CUCTEMBI JIJIs1 BHIIOJIHEHUS U

peaKTHpOBaHUS N300paKEHUN U YepTexen

MaremMaTnyecKNid aHAJIN3

OIlIK.1

38

3HaTh 0a30BBIC TOJIOKEHUS (PYHIAMEHTATLHBIX Pa3IeiiOB MATEMAaTHKH B
OGTJGMG, HCOGXO,Z[I/IMOM AJId BJIaACHUA MAaTCMAaTUUCCKHUM allllapaToM JJIsd
00paboTKu MH(GOPMAITUU M aHAJIW3a JTAHHBIX B 0071aCTH Ipo(deccCHoHaIbpHON
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JACATCIIBHOCTH

OIIK.1 310 3HaTh YHUBEPCAIBHOCTH MAaTEMAaTUYECKUX METOOB B [I03HAHUU OKPYXKAIOILETO
Mupa

OIIK.1 312 3HaTh IPUPOAY BOZHUKHOBEHUS ITOIPEIIHOCTEN IPU IPUMEHEHUHN
MaTEeMaTHYECKUX MOJIeNel 1 He0OXOAMMOCTH OLIEHUBATh MOTPENTHOCTh

OIIK.1 yll YMETh MCIOJIb30BaTh AJIEMEHTHI MATEMAaTUYECKOU JIOTUKU JJIsSI TOCTPOCHUS
CYXJCHHUM U UX IOKA3aTEeNIbCTB

OIIK.1 yl2 YMETb IPUMEHATH OCHOBHBIE METO/bl MATEMATUYECKOI0 arapara B
MaTEMaTHYECKUX MOJIENISIX 00BEKTOB U MPOLIECCOB

Dusuka

OIIK.1 35 3HATh OCHOBHBIE ()M3NYECKHE 3aKOHBI U SIBJICHUS

OIIK.1 314 3HaTh OCHOBHBIE 3aKOHBI (DU3UKH, SBIISIOIIMECS OA30BBIMH JIJIsI PEIICHHS 33124
pohecCHOHALHON e TEIBHOCTH

OIIK.1 y8 YMETh PUMEHATh OCHOBHbIE 3aKOHBI U PUHIIUIIBI (PU3UKH B CTAHJAPTHBIX U
CXOJHBIX CUTYaLUSIX

OIIK.2 34 0a3oBble 3HaHUS (yHIAMEHTAIBHBIX pa3aesoB GU3UKH B 00beMe,
HEO0OXOIMMOM JJIsI OCBOCHHS (PM3UICCKUX OCHOB B 00JIaCTH
npoeccroHabHOM IeSATEIbHOCTH

OIIK.2 37 3HaTh OCHOBHBIE MaTEMAaTUYECKHE METObI, IPUMEHSEMBIE B Pa3JIUYHBIX
paznenax GU3MKu

OIIK.2 y2 YMETh IPUMEHATH OCHOBHBIE METO/IbI (PU3MUECKOTO MCCIICIOBAHUS SIBJICHUHN U
CBOMCTB 0ObEKTOB MaTEPUAILHOTO MUPA

OIIK.2 y3 YMETBh IJIaHUPOBATh U OPTaHU30BBIBATh IPOCTEUILNE IKCIIEPUMEHTHI,
00pabaTeIBaTh U aHAIU3UPOBATH MOJTYYCHHBIC PE3YyIbTAThI

OIIK.2 y8 BBIOMpATH MpoCTeiiue MojieNnu (PU3NIECKUX 0OBEKTOB U MPOIECCOB

OIlK.2 y9 YMETb CTPOUTDH TEOPETUUECKUE MOJIETH (PU3NYECKUX SBJICHUH, 1E1aTh IIPU 3TOM
HE00XO0/AMMBIE TOMYIIEHUS U OLIEHUBATh 00JIaCTh MPUMEHUMOCTH Pa3InIHbIX
MojieNiel, MIaHUPOBATh MPOCThIE PUINUECKUE IKCIIEPUMEHTHI U BBIITOJIHATh
¢duznyeckre N3MEpeHust

Xumus

OIIK.2 35 3HATh OCHOBHBIE ITOHATHUS U 3aKOHBI XMMHUH, 3aKOHOMEPHOCTH ITPOTEKAHUS
XUMHUYECKUX MPOIECCOB; CBOMCTBA, HA3HAUEHUE U 00JIACTH MPUMEHEHUS
OCHOBHBIX XMMHUYECKUX BEIECTB U UX COCTUHEHUN

OIIK.2 yl YMETb IIPUMEHATH OCHOBHBIE DKCIIEPUMEHTAIBHBIE U PACUETHBIE METOBI
OIIpeEIEHUSI MAaKPOCKOIINYECKUX XapaKTEPUCTUK CUCTEM U METOBI
XUMHUYECKOT0 M PU3NKO-XUMHUYECKOT0 aHAJIN3a PA3IMYHBIX KIACCOB BEIIECTB

OIIK.2 y5 YMETh YCTaHaBIMBATh B3aUMOCBS3b (PYHAAMEHTAIBHBIX 3aKOHOB XUMHHU C
(U3UKO-XUMUYECKUMHU SBICHUSMU 7151 OOBSICHEHHS U TPOTHO3UPOBAHUS
HaIpaBJICHUs] XMMHUYECKUX NPEBpaIleHUI

[IK.3 y5 YMETB MOJIb30BaThCS CIIPABOYHON JINTEPATYPO 1 OPUEHTUPOBATHCS B
NIEPUOANYECKHUX U3JaHMIX 10 TEMAaTUKE XMMHUYECKOTO MAaTEPHAIOBEACHHUS

JKOJIOTHS

OK.9 31 3HATh MPOOJIEMBI IKOJIOTUHN

OK.9 32 3HATh CBA3M MEXKIY IKOJIOTUEN U 3J0POBBEM UEJIOBEKA, OCHOBHBIX ITPOSBICHUI
OIACHOCTH CpeJibl OOMTaHMsI U aHTPOIIOTEHHOTO BO3JIEHCTBUS Ha Onocdepy

OK.9 y2 yMEeT MCIOJIb30BaTh METO/Ibl BBIOOPA PallMOHAIBLHOTO CIIOC00a CHIYKEHUS
TEXHOTE€HHOI'O BO3JICHCTBHS Ha OKPYXKAIOUIYIO CPEeAy U CO3aHusl O€30TXOHBIX
Y MQJIOOTXOJIHBIX IPOM3BOJCTB

OK.9 v4 YMETh IPUMEHSATH MPUHIIUIIBI 00ECTICUEHHUS IKOJOTHIECKON O€30IaCHOCTH MPHU

pelieHny 3a1ad mpodeccnoHaIbHON e TENbHOCTH

Jluneiinas aarebopa
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OIlIK.1

38

3HaTh 0a30BBIC TOJIOKEHUS (PYHAAMEHTATLHBIX Pa3IeiiOB MATEMATHKH B
o0BeMe, HEOOXOIMMOM TSI BIIAJICHUS MATEMAaTHICCKUM amnapaToM JIst
00paboTku nHpOpPMAIUU U aHAJIM3a JAaHHBIX B 00J1aCcTH TTpodecCHOoHaTbHON
JeSITeIbHOCTH

OIIK.1

310

3HATh YHUBEPCATLHOCTh MATEMATHYECKIX METO/IOB B IIO3HAHUH OKPYKAIOIIETO
MuUpa

OIIK.1

yl2

YMETHh IPUMEHATE OCHOBHBIC METOJIbI MATEMATHUYCCKOI'O allrapara B
MATCMATHUYCCKUX MOACIIAX 00BEKTOB H IIpoONHCCCOB

OIIK.2

y4

yMeeT paboTaTh ¢ CHCTEMHBIMU €CTECTBEHHOHAYYHBIMH MOJICTSIMUA OOBEKTOB
pohecCHOHALHON e TEIBHOCTH

NudopMmanmoHHbIe TEXHOJIOTHH

OIIK.6 y10 YMETbh OCYIIECTBIIATH MOUCK NHPOPMAITUH B JIOKATHHBIX U TJI00ATBHBIX CETIX

OIIK.7 yl yMeThb paboTaTh Ha nepcoHassHOM Kommbiotepe B MS-DOS, OC WINDOWS ¢
HCIOJIb30BAHUEM OCHOBHBIX NMPHJIOKEHUH 00pabOTKU TEKCTOBOW U YUCIIOBOM
nH(POpPMAINY, CUCTEM ITPOTPAMMHUPOBAHUS

OIIK.9 31 3HATh OCHOBHBIE TpeboBaHUs HH(GOPMAIIMOHHON 6€30MaCHOCTH

OIIK.9 32 3HATh TEXHOJIOTHI0 paboThl Ha [IK B cCOBpeMEHHBIX ONEPAllMOHHBIX CPENax,
OCHOBHBIE METO/Ibl Pa3pabOTKH aJITOPUTMOB U NIPOrpaMM, CTPYKTYpPbI IaHHBIX,
MCTIOJIOB3YEeMbI€ JUIS IPECTAaBICHUS TUIIOBBIX HH)OPMAIIHOHHBIX OOBEKTOB,
TUIIOBbIE AJITOPUTMbI 00paOOTKH JJTAaHHBIX

OIIK.9 33 3HATh OCHOBHI pabO0THI ¢ HH(pOpPMAaNKEH B rI100aIbHBIX KOMITBIOTEPHBIX CETAX

OIIK.9 34 3HATh TEXHOJIOTHIO PEIIeHUs 3a/1a4, CBSI3aHHBIX ¢ 00pabOTKOM, XpaHEHUEM U
MPECTaBICHUEM YHCIOBOM MH(POPMALIUU C UCIIOIH30BAHUEM ITEPCOHATEHOTO
KOMIIbIOTEpA

OIIK.9 y2 YMETh peliaTh 3a7a4u 00padOTKU JaHHBIX C MTOMOIIBIO COBPEMEHHBIX
MHCTPYMEHTAJIBbHBIX CPEJICTB KOHEUYHOTO MOJIb30BaTEs

OIIK.9 y3 YMETb OCO3HaBaTh OMACHOCTb U YIPO3bI B pa3BUTHH COBPEMEHHOTO
MH(GOPMAIIMOHHOT'O 00IIECTBA

OIIK.9 v4 BJIaJIETh METOJJaMH PabOTHI € II100aJIbHBIMU TOMCKOBBIMHU CUCTEMAaMHU

OIIK.9 y5 yMeThb paboTaTh ¢ UH(pOpMaLMen B IN100ATBHBIX KOMIIBIOTEPHBIX CETIX

OIIK.9 yo BJIaJIeTh CIOCOOHOCTBIO IOHUMATh CYLTHOCTh U 3HaU€HUE UH(OpMAINH B
Pa3BUTHH COBPEMEHHOTO MH()OPMAIIMOHHOTO O0IIECTBa

OIIK.9 y7 BJIaJIETh METOJJaMH MTOCTPOEHHSI COBPEMEHHBIX TPOOIEMHO-OPUEHTUPOBAHHBIX
MIPUKIIAJTHBIX TPOTPAMMHBIX CPEJICTB

OIIK.9 y8 yMeeT IPUMEHATh OCHOBHBIE METO/IbI, CIIOCOOBI U CPEACTBA MOTYUYEHUS,

XpaHEeHus U nepepaboTKu HHPOPMAIMH C TOMOLIbI0 KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CPEACTB

Be3onacHoOCTD JKN3HeIeATEeILHOCTH

OK.9 33 3HaTh OCHOBHBIE IPUPOHbIE U TEXHOC(HEPHBIE OMIACHOCTH, UX CBOICTBA U
XapaKTEPUCTHKH

OK.9 34 3HATh MOHATUHHO-TEPMUHOJOTHYECKHI anmapar B 006JacTH 0€30MacCHOCTH

OK.9 35 3HATh XapaKTep BO3/IEHCTBUS BPEAHBIX U ONACHBIX ()aKTOPOB Ha YesloBeKa U
MIPUPOJIHYIO CPENy

OK.9 yl BJIaJIETh 3aKOHO/IaTEIbHBIMU M ITPABOBBIMUA OCHOBaMHM B 00JIaCTH 0€3011aCHOCTH
Y OXpaHbl OKPYXKAIOIIEH cpeibl, TPeOOBaHUSMH 0€301TaCHOCTH TEXHIUYECKHIX
perinaMeHToB B cdepe npodecCHOHANBHOMN IesITeTbHOCTH

OK.9 y3 BJIa/IETh HAaBbIKaMU pallMOHATN3AINN TPO(HECCHOHATTEHON NESTEIILHOCTH C
1B 00ecrieyeH s 6€30MaCHOCTH U 3aMThI OKPY>KaIOIeH cpeJibl

OK.9 yS YMETh BEIOMPATHh METOIbI 3AIUTHI OT OMMACHOCTEH TPUMEHUTENHHO K cepe

cBOEH MpodeccroHabHOM NeSATeTHbHOCTH U CIIOCOOBI 00eCTIeYeHUS
KOM(OPTHBIX YCIOBUH KU3HEACATEIBHOCTH
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OK.9 y6 yMETh UACHTU(DUIIMPOBATH OCHOBHBIE OMTACHOCTH CPEJIbl OOMTAHMS YeTIOBEKa,
OIICHUBATh PUCK WX peau3aiiu

DJIEKTPOTEXHUKA

OIIK.3 31 3HATh METO/Ibl AaHAJIN3a YaCTOTHBIX U NEPEXOIHBIX XapaKTEPUCTUK

OIIK.3 34 3HaTh OCHOBBI TEOPUU ANEKTPUUECKUX U MATHUTHBIX, TACCUBHBIX U aKTUBHBIX,
JIMHEWHBIX U HEJIMHEHHBIX LIETIEH ¢ COCPETOTOUYECHHBIMU U C PACIPEICICHHBIMU
rapamMeTpamu

OIlK.3 35 3HATh OCHOBBI TEOPUHU JIEKTPOMArHUTHOTO MOJIS

OIIK.3 36 3HAaTh YKBUBAJICHTHBIEC CXEMbl AKTUBHBIX 3JIEMEHTOB

OIIK.3 yl YMETb aHAJIU3UPOBATh BO3JCHCTBUE CUTHAJIOB HA JIMHEUHBIC U HEJIMHEHHbIC
Lenu

OIIK.3 y2 BJIaJIETh METOJAaMU aHAJIN3a MEPEXOJHBIX MPOIECCOB B JIMHEHHBIX U
HEJIMHENUHBIX LIEIIX

OIIK.3 y4 YMETh IPOBOJUTH aHAJIU3 LIETIEH MTPU OCTOSHHBIX U CHHYCOUJAIbHBIX
BO3/CHUCTBUSX, a TAKXKE MPH BO3JCHCTBUU CUTHAJIOB IPOU3BOJILHON (hOPMBI,
VMITYJIbCHBIX CUTHAJIOB

MeTtpoJiorust

OIIK.5 32 3HATh METOJIbI 00Pa0OTKH SKCIIEPUMEHTAILHBIX JTaHHBIX COBPEMEHHBIMU
MIPOrpaMMHBIMU TTAKETAMHU

I1K.2 314 3HaTh OCHOBBI METPOJIOTUH

I1K.2 316 3HATh OCHOBHBIE METO/BI M CPEJICTBA U3MEPEHUS (PUINIECKUX BEITHUNH

[K.2 318 BJIAJIETh METOIaMHU 00paOOTKH U OLEHKH MOTPEITHOCTH PE3yIbTaTOB
U3MEpEHUI

I1K.2 y8 YMETh MPUMEHSTh METOBI U CPEACTBA M3MEPEHUS (PU3HUCCKUX BEIIMINH

CTaHuameaul/m H TEXHUICCKHE U3MECPECHUSA

OIIK.8 31 3HATh [TPABOBBIE OCHOBBI U CUCTEMBI CTaHJAPTU3ALMH U CepTUDUKALIUU
OIIK.8 32 3HATh CTAHAAPTHI U TEXHUYECKUE YCIIOBUS
OIIK.8 yl YMETb IPUMEHSAThH CTAaHIAPThl U TEXHUYECKHUE YCIOBUS K KOHKPETHBIM

cucreMam

duszuka KOHACHCHPOBAHHOI'0 COCTOSTHUS

OIIK.1 34 UMETh NPEJCTABICHUE O CBA3U (PU3NKO-XUMHUYECKHUX CBOWCTB TBEP/BIX TEJ C UX
BHYTPEHHEHN CTPYKTYPOU

OIlIK.1 36 3HATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT CTENEHHU HEYNOPSAOYEHHOCTH

OIIK.1 37 3HaTh (PyHJAaMEHTAJIbHbIE MIOHATHS, OCHOBHbIE TEOPHH U MPUOIMKEHUS (PU3UKH
KOHJICHCHPOBAHHOT'O COCTOSIHHSI

OIIK.1 y4 YMETh OLIEHUBATh MPEJIebl IPUMEHUMOCTH OCHOBHBIX TEOPUM U MPUOIHKEHUI
(U3MKN KOHJEHCHUPOBAHHOI'O COCTOSHUS

OIIK.1 yb HMMETH OIIBIT CAMOCTOSTEILHOTO IIOUCKA ,M3YYCHNS U aHAJIW3a HAyYHO-
TEXHUYECKOH JINTEPATyphl MO BONpocaM (PU3NKHU KOHIAEHCUPOBAHHOTO
COCTOSIHUSI

OIIK.1 y9 YMETh ONUCHIBATH U KAYECTBEHHO OOBSACHATH COCTOSIHHS B TBEPIOM TEJIe

[IK.1 yl4 BJIa/IETh HaBbIKaMU pabOThI C MaTEMaTUUYECKHUM alapaToM KBaHTOBOI

MCXaHHKHU

Du3nyecKue 0CHOBbI MUKPO- 1 HAHOCUCTEMHON TeXHUKHU

I1K.1 312 3HaTh OCHOBBI KJIACCH(PHUKAIIMKA 0O0BEKTOB HAHO- U MUKPOCHUCTEMHON TEXHUKH

[IK.1 319 3Hath pU3NUECKHe MPUHIMIIBI paOOTHl OCHOBHBIX CTPYKTYpP U KOMIIOHEHTOB
HAHO- U MUKPOCHUCTEMHON TEXHUKH

[IK.1 yl YMeTh NpUMEHSATh METO/IbI MOJIETUPOBAHUS C 110 3 HEKTUBHON
ONTUMU3ALMY CBOMCTB MAaTEPUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOU
TEXHHMKH, IPOLIECCOB HAHOTEXHOJIOTHI U METOI0B HAHOJUATHOCTHKH

I1K.1 yS BitageTs HaBbIKAMM pacyeTa OCHOBHBIX IIaPAMETPOB MAaTEPUAJIOB U
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KOMITOHCHTOB MUKPO- 1 HAHOCHUCTEMHOMN TEXHUKH

I1IK.2 31 3HaTh 6a30BbIe TEXHOJOTHYECKHUE MPOIIECCH U 000pYI0BaHUE, IPUMEHSIEMbIC B
IIPOU3BOJICTBE MAaTEPUAIOB M KOMIOHEHTOB HAHO- U MUKPOCHCTEMHON TEXHUKH
IIK.5 yl4 YMeTh pacCUMTBIBATH U IPOCKTUPOBATH KOMIIOHEHThI HAHO- U

MHKpOCPICTCMHOfI TCXHUKU

DU3NKO-XUMHYECKHE

OCHOBBI IPOLIECCOB MUKPO- U HAHOTCXHOJIOTUH

[K.1 320 3HaTh (U3UKO-MaTEMATHICCKHE U (PU3UKO-XMMUYECKHUE MOJIEIIN ITPOIIECCOB
HAHOTEXHOJIOTUU

[IK.2 31 3HaTh 0a30BbIC TEXHOJIOTHYECKHE MTPOIIECCH U 000PYI0BaHUE, IPUMEHSIEMBIC B
IIPOM3BOJICTBE MaTEpUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

I1IK.2 38 3HaTh pyHAAMEHTAIbHBIC OCHOBBI IIPOIIECCOB CHHTE3a MaTepPHUaIoB U
KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKHU

I1K.8 31 3HaTh METO/IbI paciyeTa TEXHOJIOIMUECKHUX PEXUMOB U3TOTOBJICHUS 3JIEMEHTHON
0a3bl MUKPO3JIEKTPOHUKH, KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHON TEXHUKH

I1K.8 32 3HaTh GU3NIECKYIO, XUMHUKO-(PU3NIECKYIO U TEXHOJIOTHIECKYIO CYIIHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IIPU U3TOTOBJICHUN MUKPOCHUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuanoB u nomeuenuii; ECT/ u eé
IIPUMEHEHUE

I1K.8 33 UMETh MPEJCTaBIEHNE 00 OCHOBHBIX MPOMBIIUIEHHBIX IPOLECCaX OUUCTKU
II0JIYTIIPOBOIHUKOBBIX MaTE€PHUAJIOB

I1K.8 34 3HAaTh BO3MOXXHOCTH IPUMEHEHHS] METOA0B OUYUCTKU U KOHTPOJIS YUCTOTHI

TIOJIYITPOBOAHUKOBBIX MATCPUAJIOB

Hpmmazmaﬂ MEXaHUKa

IK.1 317 3HaTh OCHOBHBIE OHATHUS MEXAaHUKU TBEPJOTO 1e(hOpMUPYEMOTo Tela, OCHOBBI
pacueToB Ha CTATUYECKYIO U JUHAMHUYECKYIO IPOYHOCTh U KECTKOCTb
3JIEMEHTOB KOHCTPYKIMH, KHHEMaTUYECKHI U KHHETOCTaTHUECKUI aHaIN3
TIOJIBMYKHBIX DJIEMEHTOB KOHCTPYKIIHI

IIK.1 yl5 Bnaners MeTonamu pacuera 1e()OpMHUPOBAHHOTO COCTOSIHHUSI MEXaHUYECKHX
KOHCTPYKLUU

IIK.1 y18 YMeTh OCYIIECTBIATH IIEPEXO0/T OT PEaTbHBIX KOHCTPYKIMI K paCYETHBIM
CXeéMaM U COOTBETCTBYIOIIUM UM MaTeMaTHUECKUM MOJIEISIM C 1IeJIbI0 aHaJIn3a
Y CHHTE3a MOABIKHBIX W HETIOABIDKHBIX 2JIEMEHTOB KOHCTPYKIIUH

IIpaBoBeaenue

OK 4 31 3HATh OCHOBOIIOJIATaI0IME IIPABOBbIE KATETOPUH, CYIIIHOCTh M COLIUAIBHYIO
LIEHHOCTb MTPaBa

OK 4 32 3HATh OTPACJIEBYIO HAIIPABJIEHHOCTD MIPABOBBIX HOPM, B TOM YHCJIE C YIETOM
cOOCTBEHHOM PO ECCHOHATILHON 1EATEIbHOCTH

OK.4 33 3HATh ITpaBa U 0013aHHOCTH TpakjaHuHa PO

OK.4 yl YMETh OCYLIECTBIATh pealu3aliio HOPMaTUBHO-TIPAaBOBBIX aKTOB B chepe

poheCCUOHATBHON IEATETLHOCTH

BBeneHue B HanpaBJieHHe

OK.7 33 3HaTh 0OCOOEHHOCTH MPOPECCHOHATHLHOTO PA3BUTHUS JIUYHOCTH

OK.7 y2 YMETb BBICTPAUBAaTh HHIUBUAYAIbHbIE 00pa30BaTeIbHbIE TPAEKTOPHH,
poeCCHOHATIBHBIN POCT U Kapbepy

OK.7 y3 YMETh OPHEHTHPOBATHCS HA PHIHKE COBPEMEHHBIX 00pa30BaTeNbHbIX YCIyT

OCHOBBI THYHOCTHONH M KOMMYHMKATHBHON KyJAbTYpbI (MoayJb): KyabTypa HayYHOH U 1e10BOM

peun

OK.5 32 3HaTh OCOOEHHOCTH JIEJIOBOTO OOILIEHHSI HA PYCCKOM M HHOCTPAHHOM SI3bIKax

OK.5 yl YMETh aHAIM3UPOBATh PEUb ONIIOHEHTA HA PYCCKOM U MHOCTPAHHOM SI3BIKE

OK.5 y2 YMETh BBICTPANBATh MEXKYIbTYPHYIO, ACJIIOBYIO, MPOPECCHOHATHHYIO

KOMMYHUKAIIUIO C YUCTOM MCHUXOJOTHYCCKUX, TOBCACHUYCCKUX, COLIMAJIbHBIX
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XapaKTePUCTHK MapTHEPOB HA PYCCKOM W HHOCTPAHHOM SI3BIKAX

OK.5 y3 BJIJICTh HaBBIKAMH MTyOJIMYHOTO BBICTYIUICHUS, YCTHOM MPE3eHTALH
pe3yabTaToOB NPO(EeCCHOHAIBHON AEATENbHOCTH Ha PYCCKOM M HHOCTPAHHOM
SI3BIKE

OK.5 y4 YMETb OCYIIECTBIIATH JICTOBYIO MEPENUCKY HA PYCCKOM SI3BIKE

OK.5 yS YMETB JIOTUYECKU BEPHO, API'YMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U

MMCBMEHHYIO peub B chepe npodeccHoHanbHON ASSITETbHOCTH Ha PYCCKOM U
WHOCTPAHHOM SI3bIKE

OcCHOBBI INYHOCTHOM

U KOMMYHUKATHBHOM KYJbTYPbI (MoayJb): KyabTypa n Ju4HOCTH

OK.5 32 3HATh OCOOCHHOCTH J€JIOBOTO OOIICHHS HA PyCCKOM M MHOCTPAHHOM SI3bIKax

OK.5 yl YMETb aHAIIM3UPOBATh PEUYb ONIOHEHTA HA PYCCKOM M MHOCTPAHHOM SI3bIKE

OK.5 y2 YMETh BBICTPAMBATh MEXKYIbTYPHYIO, ACJIIOBYIO, TPOPECCHOHATHHYIO
KOMMYHHMKAIUIO C YIETOM IICUXOJIOTHYECKUX, TOBEAECHYECKUX, COLIMAJIbHBIX
XapaKTePUCTHK MapTHEPOB HA PYCCKOM U HHOCTPAHHOM SI3BIKAX

OK.5 y3 BJIa/IETh HABbIKAMU IYOJIMYHOTO BBICTYIJICHUS, YCTHOM IIpe3eHTalluU
PE3yNbTaTOB MPOPECCUOHATBHOMN JAEITEILHOCTH HA PYCCKOM M HHOCTPAHHOM
SI3BIKE

OK.5 yS YMETb JIOTUYECKU BEPHO, API'YMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U

MIMCBMEHHYIO peub B chepe npodecCHOHaTbHON JESITENbHOCTH Ha PYCCKOM U
MHOCTPAHHOM $I3bIKE

Ilcuxojiorusi 1 TEXHOJOTHH COUATIBLHOI0 B3aUMOAeHCTBUA (MO}IyJ’[b): COIII/IaJ'leI)Ie TEXHOJIOInMn

OK.6 31 3HaTh 3aKOHOMEPHOCTH (POPMUPOBAHUS U PA3BUTHS KOJIJIEKTUBOB

OK.6 yl YMeTh NOJ0MpaTh NapTHEPOB I 3PPEKTUBHON pabOTH B KOMaH/IE

OK.6 y2 YMETb aJallTUPOBATHCS B IPO(ECCUOHATILHOM KOJUIEKTUBE, BHICTPAUBATh
NapTHEPCKHE OTHOLIEHHUsI B COLIMAJILHO-TPYI0BOM cdepe, padoTaTh B KOMaHe

OK.6 y3 YMETbh BBICTPAUBATh MAPTHEPCKHUE OTHONICHUS B COLIMAIILHO-TPYJOBOM cdepe

OK.7 31 3HaTh TPACKTOPUU CAMOPA3BUTHUs M caMOOOPa30BaHUs B TEUCHHE BCEH JKU3HU

OK.7 32 3HATh OCHOBHBIEC XaPaKTEPUCTUKHA UHTEIUIEKTYaTbHOTO, TBOPYECKOTO H
po¢eCCHOHATILHOTO NOTEHIIHANA JUYHOCTH

OK.7 yl yMeeT aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN 00pa30BaTeIbHbI YPOBEHB, CBOU

BO3MOXHOCTH, CIIOCOOHOCTH ¥ YPOBEHb COOCTBEHHOT'O MPO(ECCHOHATN3MA

Ilcuxojiorusi ¥ TEXHOJOIHH COUATIBLHOI0 B3aNMOAeHCTBUA (MO}IyJ’lL): Opraﬂmaunom{aﬂ

MCHXO0JOTHS

OK.6 31 3HaTh 3aKOHOMEPHOCTH (POPMUPOBAHUS U Pa3BUTHS KOJIJIEKTUBOB

OK.6 yl yYMETb oAOHpaTh MApTHEPOB AJ1s1 3PPEKTUBHOIN pabOTHI B KOMaH/IE

OK.6 y2 YMETh aJIalTUPOBATHCS B MPO(ECCHOHATBHOM KOJJIEKTHBE, BEICTPAUBAThH
MapTHEPCKHE OTHOIICHHUS B COLIMATIbHO-TPYA0BOM cdepe, paboTaTh B KOMaHJe

OK.6 y3 YMETh BBICTPAauBaTh MAPTHEPCKHE OTHOLIECHHS B COLMAIBHO-TPYAOBOM cdepe

OK.7 31 3HATh TPAEKTOPHH CAMOPA3BUTHS U CaMOOOPa30BaHMs B TEUEHUE BCEH KU3ZHU

OK.7 32 3HATh OCHOBHBIE XapAKTEPUCTUKN UHTEIIEKTYaIbHOTO, TBOPUECKOTO U
1po¢eCCHOHATLHOIO OTEHIINANIA JIUYHOCTH

OK.7 yl yMeeT aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIH 00pa30BaTeNbHBINA YPOBEHB, CBOU

BO3MOKHOCTH, CHIOCOOHOCTH M YPOBEHBH COOCTBEHHOTO MpodecCruoHaIn3Ma

Jlucyunaunvl (Mooyau), eapuamuenvle

MogaepoBaHue U p

OCKTHPOBAHHUEC MUKPO- 1 HAHOCUCTEM

[IK.1 31 3HaTh TUNOBBIE MPOTPAMMHBIE IPOYKThI, OPUEHTUPOBAHHBIEC HA PEIICHHE
3a]1a4 MOAEIMPOBAaHNS MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHON
TEXHHUKH, YIIPaBJIEHHE POLECCAMHU HAHOTEXHOJIOTUH, 00pabOTKY pe3yabTaToB,
II0JIYYEHHBIX METOJaMU HAHOJUArHOCTUKH

[K.1 319 3HaTh (U3UYECKHE TPUHITUIIBI pAa0OTHl OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB

HaHO- U MI/IKpOCI/ICTeMHOﬁ TCXHUKHU
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I1K.1 321

3HaTh MaTeMaTUYECKUH annapaT U YUCICHHbIE METObI 17151 MOAEIUPOBAHNUS
(U3NKO-XUMHUYECKUX TPOIIECCOB U SBJICHUH, JISKAIIUX B OCHOBE
HaHOTEXHOJIOTUH

I1K.1 322 3HaTh OCHOBHBIE IPUHIUIIBI MOJIETTMPOBAHUS

[K.1 yl YMeTb NPUMEHSTh METOJIbI MOJICITUPOBAHHMS C IEJbIO 2P (HEKTUBHOM
ONTHMHU3ALMU CBOICTB MaT€pHaJIoB 1 KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOMN
TEXHUKH, NPOIIECCOB HAHOTEXHOJIOTMI U METOJJOB HAHOAMArHOCTUKH

IK.1 yS Bitaners HaBbIKaMM pacueTa OCHOBHBIX IIaPAMETPOB MAaTEPUAJIOB U
KOMIIOHEHTOB MUKPO- U HAHOCUCTEMHOM TEXHUKH

IK.1 yl8 YMeTb OCYyIIECTBIATH IIEPEXO0/L OT PEaIbHBIX KOHCTPYKLUN K PACUETHBIM
CXeMaM M COOTBETCTBYIOIIMM UM MaTEMaTHYECKUM MOJIEIISIM C LIEJIbI0 aHAIn3a
Y CUHTE3a MOJBUKHBIX U HENOJIBUKHBIX 3JIEMEHTOB KOHCTPYKLIUI

IIK.8 yl Bragets mpoekTHpOBaHHUEM TEXHOJIOTUH U3TOTOBJICHHS 3JIEMEHTHON Oa3bl

HaHO- U MHKpOCHCTeMHOﬁ TCXHUKHU

MeToabl aHAJIN3A U KOHTPOJISI HAHOCTPYKTYPHPOBAHHBIX MAaTCPHAJIOB U CUCTEM

[IK.2 310 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/IbI U CPEACTBA U3MEPEHUS
(U3HYECKUX BEIIMUNH

IIK.2 312 3HaTh OCHOBHBIC BU/IbI M CBOWCTBA HAHOOOBEKTOB, HAHOMATEPUAJIOB,
YCTPOMCTB U MPUOOPOB HA UX OCHOBE, TUIIOBbIE TEXHOJIOTUYECKUE MPOLIECCHI
WX MOJYYEeHHUsI, JJIEMEHTHYIO 0a3y, a Tak)ke TUIIOBOE 000pYy/I0BaHUE

[1IK.2 yl YMeTh IPUMEHATh COBPEMEHHBIE METO/IBI MCCIIEIOBAHUS 111 CUHTE3A U
aHaJIM3a MaT€pUaJIOB U KOMIIOHEHTOB MHKPO- U HAHOCUCTEMHOM TEXHUKHU

[IK.2 y6 Biragets MeTOmaMM 3KCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS IAPAMETPOB U
XapaKTEPUCTUK MAaT€PUaIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN
TEXHUKH

IK.2 y10 YMeTh NPUMEHSATh METO/IbI aHAINU3a U 00PAaOOTKU IKCIIEPUMEHTATBHBIX

JAHHBIX, CUCTEMAaTH3aI[M1 HAYYHO-TEXHUYECKON HH(OopManuu

MarepuanoBeaeHue H

AHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

OIIK.1 31

3HaTh KJ'IaCCI/I(l)I/IKaLII/IIO MECTaJJIOB, CIIJIaBOB, ITIACCUBHBIX M aKTHBHBIX
AUSJICKTPUYCCKUX U MATrHUTHBIX MAaTCPUAJIOB, IMOJTYIIPOBOJHUKOB U UX
COGHHHGHHﬁ, KOMITO3UITMOHHBIX MATCPHUAJIIOB 10 UX (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IM,
QJICKTPUYCCKUM U ONITHYCCKUM CBOMCTBaM M Ha3HAYCHUIO

I[1K.2 36

3HaTh 3(1)(1)CKTI/IBHLIC HallpaBJICHUS NPUMCHCHHUA MATCPUAJIOB U KOMIIOHCHTOB
HaHO- U MHKpOCI/ICTeMHOI\/'I TEXHUKU, IMTPOIECCOB HAHOTCXHOJIOIMHU 1 METOJ0B
HaHOJMWAarHOCTHUKHU

[1K.2 39

3HaThL OCHOBHEIE BUIbBI U CBOMCTBaA HaHOMAaTCPpUaAJIOB, TUIIOBBIC
TCXHOJIOTHYCCKHUC MMPOLCCCHI UX MOJYUYCHUS, 4 TAKIKC THUIIOBOC 060pyIIOBaHI/Ie

TK.2 y12

VmeTs IMPUMCHATHE COBPEMECHHBIC METObI UCCIICAOBAHNA NJIA CUHTE3a U
AHaJIM3a MaTCpHUajioOB U KOMIIOHCHTOB HAHO- U MI/IKpOCI/ICTeMHOfI TCXHUKHU

CrenuaJjbHbIe IJ1aBbI

MaTEeMaTUKHU

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH (MaTeMaTHKa,
¢bu3nka, Xumusi, OMOJIOTHS U IPYTUE CMEKHbIE TUCITUIUINHBI)

OIIK.1 yl Brianets MeTogamMu U cpeicTBAMH €CTECTBEHHOHAYYHBIX JTUCHUIIINH

OIIK.1 y3 YMeTb NPUMEHSTh 3HAaHUSI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH JIJISl PEIICHUS
npodeccnoHaNbHBIX 3a1au

OIIK.2 36 3HaTh OCHOBHEIC IMOHATHS U METOAbI MAaTEMaTHYECKOTO aHAIN3a,

aHAJIUTUYECKOW F€OMETPUH, TUHEWHOH anreOpsl, Teopun PpyHKUINN
KOMILIEKCHOT'O IIEPEMEHHOT0, TEOPUH BEPOATHOCTEN U MATEMATUYECKON
CTaTHCTUKH, JUCKPETHOM MaTeMaTUKU

MeToabl MaTeMAaTHYECKOH (PU3HKHU

OIK.1 |33

\ 3HaTh peodpaszoBanne Dypbe, CBOKWCTBA 0000NEHHBIX (PYHKITHH,
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OpPTOTOHAJILHBIE TIOJIMHOMBI, chepruueckyto pyHkiuto, pynkiuto beccens,
¢ynkuuto 'puna

OIIK.1 y2 YMeTb M0Ib30BaThCs CIICHUAIBHBIMUA U 0000IICHHBIMU (DYHKITUSIMU, pa3jiarathb
uccieayeMble (QYHKIIUH 110 OPTOTOHATIBHBIM CUCTeMaM (YHKIUN U TOJTMHOMOB

OIIK.1 y5 YMeTh NPUMEHSATH MOJYYCHHBIC 3HAHUS ISl MATEMATHYECKOT0 MOICIMPOBAHUS
IIPOLIECCOB NPU PELUIEHUH KOHKPETHBIX 337a4 U3 KypCOB: KBaHTOBas MEXaHUKa,
craructuyeckas pusnka, pr3nKa TBEpIOro Teia

OIIK.1 y7 YMeTpb pemarb 0THOPOIHBIE U HEOJHOPOAHbIE (P epeHIInaTbHbIe YPaBHEHHS

B 3aJa4aX, OITMChIBAIOIINX OCHOBHBIC MCXaHHYCCKHEC, KBAHTOBOMCXaHNYCCKUC,
OJICKTPOMAIrHUTHBIC SIBJICHUA

MeTOIlbI MaATEeMATH4Y€CKOIro MOJC/JIMPOBAHUSA

IK.1 316 Brnaners MeToaMu YHMCIEHHOTO MOACTHPOBAHUS (PU3NKO-XUMHYECKUX
MIPOIIECCOB M SIBJICHHH, JIEXKAIMX B OCHOBE HAHOTEXHOJIOTUHU

[K.1 320 3HaTh (HU3NKO-MaTeMaTHUeCKue U GU3UKO-XUMHUYECKHUE MOJICIH MPOLIECCOB
HAHOTEXHOJIOTUH

IIK.1 321 3HaTh MaTEeMaTUYECKUI anmnapaT U YUCICHHbIE METObI /111 MOJICTIUPOBAHUS
(U3HKO-XMMHUYECKHX TIPOIICCCOB U SIBJICHHIA, JICKAIINX B OCHOBE
HAHOTEXHOJIOTUH

I1K.1 322 3HaTh OCHOBHbIE PUHIUIIBI MOJIETTUPOBAHUS

IIK.1 yl7 YMeTb COCTaBIATh aJcKBaTHbIC MOJECIIN

Teoperuyeckasi pusuka

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH (MaTeMaTuKa,
(busnka, XuMusi, OMOJIOTHS U APYTUE CMEIKHBIC TUCITUTUINHEI )

OIIK.1 yl Brnagets MeToiaMu U cpeficCTBAMH €CTECTBEHHOHAYYHBIX JUCITUILINH

OIIK.1 y3 YMeTh NpUMEHSTh 3HAHUSI €CTECTBEHHOHAYYHBIX AUCHUIUIMH JUIS PEIICHUS

npodeccuoHaNbHBIX 3a1a4

Du3nyecKkre 0CHOBBI IJTEKTPOHUKHU

OIIK.3

32

3HaTh 3IEMEHTHYIO 0a3y aHAJIOroBOM M IU(PPOBOM TEXHUKH, TPUHIIMIT
JeMCTBUS M METO/Ibl pacyeTa 3JeMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
WHTETPATHHBIX CXEM

I1K.1

39

3HaTb OCHOBBEI (I)I/I3I/IKI/I BaKyyMa, IJIa3Mbl U TBEPAOT'O TCJIa

IIK.1

313

3HATh MPUHIIMIIBI UCTIONIB30BaHUs Pu3nuecknx 3¢(HEKTOB B BaKyyme, I1a3Me 1
B TBEPJIOM Telie B MpUOOopax U yCTpOWCTBAaX BaKyyMHOM, MIa3MEHHOM,
TBEPAOTEIIBHON, MUKPOBOJIHOBOW 3JIEKTPOHUKH

IIK.3

3]

BJIAZIETh METOJAMHU DKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUN [1ApAMETPOB U
XapaKTepUCTUK MPUOOPOB U YCTPOMCTB BAKYYMHOM, IIIa3MEHHOM,
TBEPAOTEIBLHONW, MUKPOBOJIHOBOM 2JIEKTPOHUKH U HAHODJIEKTPOHUKH

[IK.3

y2

yYMETh IPUMEHATH METOIbI pacyeTa MmapaMeTpoB U XapaKTEPUCTUK TPUOOPOB U
YCTPOMCTB BaKyyMHOM, IIJIa3MEHHOW, TBEPAOTEIBHON, MUKPOBOJIHOBOM
AJIEKTPOHUKHA U HAHODJIEKTPOHUKH

IIK.5

36

3HATh KOHCTPYKLUH, TapaMETPhI, XapaKTEPUCTUKH MPHUOOPOB U YCTPOHCTB
BAKYYMHOMH, IUIA3MEHHOM, TBEPAOTEIbHOM, MUKPOBOJIHOBOM 2JIEKTPOHUKH

DJieMeHTHas 0a3a JIEKTPOHUKH

OIIK.3 32 3HaTh 3JIEMEHTHYIO 0a3y aHaJIOroBOM U MUPPOBON TEXHUKH, TPUHIUI
JEWCTBUS M METOJIBI pacyeTa 3JI€MEHTOB aHAJIOTOBBIX U MU (PPOBHIX
MHTETPaJIbHBIX CXEM

OIIK.3 33 3HaTh 0COOEHHOCTH XaPaKTEPUCTUK MOIYIPOBOIHUKOBBIX AJIEMEHTOB

OIIK.3 y5 YMeTh UCTI0Ib30BaTh OCHOBHI TEOPUH MOJIYTIPOBOAHUKOB JIJISl IOCTAHOBKH U
peleHys 3a/1a4 ONMCaHMsl TPOLECCOB, MPOUCXOAAUIMX B Ipubopax

OIIK.7 31 NMmets npeacraBiaeHue o MEPCIEKTUBHBIX HANIPABICHUAX Pa3BUTH

MTOJTYITPOBOTHUKOBOM 3JIEMEHTHOMN Oa3bl
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I1K.1

311

WmeTts nmpencTaBieHne 0 COBPEMEHHBIX TPUHITUITAX TOCTPOCHUS
TEOPETUYECKHUX MOJIeNeH (PU3MIECKHUX MPOIIECCOB B MOIYIPOBOTHUKOBBIX
npudopax

IK.1 315 3HaTh pU3NUECKUE MPUHIUIEI Pa0OThI, (PU3NIECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUU U3TOTOBJICHUS U MPUHIUIIBI TOCTPOEHUS HHTETPAIbHBIX
MHUKPOCXEM M (PYHKIIHOHAJILHBIX 3JIEMEHTOB

[K.1 y10 YMeTh OCyIIEeCTBIATh BBIOOP 3JIEMEHTHOM 0a3bl aHAJIOTOBBIX M IIU(PPOBBIX

MHTETPAIbHBIX CXEM U TEXHOJOTUU UX U3TOTOBJICHUS B 3aBUCUMOCTH OT
TpeOOBaHUM K DJIEKTPUUECKUM XapaKTEPUCTHKAM

MaTepI/Ia.J'ILI 3HeKTp0HHOﬁ TEXHUKHU

OIIK.2 31 3HATh CBOMCTBA PA3JIMYHBIX IPYII MAaTEPUATIOB: JTUAJICKTPUKOB,
10JIYIPOBOJIHUKOB, IPOBOJHUKOB, MAarHUTHBIX MAaTEPHUAJIOB

OIIK.2 32 3HATh KJIaCCU(UKAITUIO TBEPBIX TEI HA METAJLJIBI, ITOJTYITPOBOIHUKHU U
JMRJIEKTPUKHU C TOUKHU 3pEHUsI 30HHOM Teopuu

OIIK.2 33 3HATh OCHOBHBIE 3JIEKTPUUYECKUE, MATHUTHBIE U ONITUYECKUE CBOMCTBA TBEP/IBIX
T€J, MEXaHU3MBbl IPOTEKAaHUs TOKA

OIIK.5 32 3HATh METO/Ibl 00Pa0OTKH SKCIIEPUMEHTAIIBHBIX JAHHBIX COBPEMEHHBIMU
ITPOrpaMMHBIMH ITAKETAMHU

OIIK.6 yl YMETb IIPOTHO3UPOBATh U3MEHEHUE CBOMCTB MAaTEPUAJIOB IIPY U3MEHEHUHU
BHEUIHUX yCJIOBHI WM BO3ACUCTBUIA: JaBJICHUs, TEMIIEPATYPBI, JIEKTPUIECKUX
Y MarHUTHBIX N0JIEH, OCBEIICHMUSI

OIIK.6 y2 YMETh MCII0JIb30BaTh CIIPABOYHBIN MaTepuall o BIOOpY TpeOyeMbIX
MaTEpUAJIOB JIsl KOHKPETHBIX YCTPONUCTB

IIK.1 314 3HaTh (PU3UUYECKYIO CYLIHOCTh IPOLIECCOB, MPOTEKAIOUINX B IPOBOAHUKOBBIX,
MIOJIYTIIPOBOIHUKOBBIX, AUAJIEKTPUUECKUX U MAarHUTHBIX MaTepHualax B
Pa3IMYHBIX YCIOBHSX KCIIITyaTaluy;

[IK.2 y4 BJIAZIETh METOIAMH SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN TapAMETPOB U
XapaKTEpUCTHK MaTepUaJIOB BaKyyMHOM, INIA3MEHHOM, TBEPAOTENBHOM,
MUKPOBOJIHOBOW JIEKTPOHUKHU M HAHODJIEKTPOHUKH

I1K.2 yll Brnanets odopmiieHHeM O0TYETHON HayyHO-UCCIIEA0BATEIbCKON JOKYMEHTAIMH

MuxkponponeccopHble CHCTEMBbI

OIIK.5 31 3HaTh METO/Ibl U TEXHUUECKHE PELIEHUsI OpraHu3aluu ooMeHa napopmanuei B
MHUKPOIPOLIECCOPHBIX CUCTEMAX

OIIK.5 33 3HaTh OCHOBHBIE BUIbI HAMSITH MUKPOIPOIIECCOPHBIX CUCTEM

OIIK.5 34 3HaTh CUCTEMY KOMaHJ MUKPOIPOLECCOpA

OIIK.5 35 Nmets npeacraBiaeHue 0 METOAAX OPraHU3aliN B3aUMOIEUCTBUS 3JIEMEHTOB
MUKPONPOLIECCOPHON CHCTEMBI

OIIK.5 yl VIMeTp OmBIT UCTIONBb30BaHMSI CTAaHAAPTHOTO UHTEpdeiica MUKPOIIPOIECCOPHBIX
CHCTEM B yCTpoicTBax coopa u 06paboTku HH(GOpMAIMK, HATTUCAHUS
IPOrpaMm

OIIK.5 y2 YMeTh UCTI0Ib30BaTh MUKPOIIPOLIECCOPHBIE CUCTEMBI IIPU PELLIEHUN
KOHKPETHBIX 33714 aBTOMATU3allM1 SKCIIEPUMEHTA U YIIPaBJIeHUS
ITPOU3BOJICTBEHHBIMU ITPOLIECCAMHU

OIIK.5 y3 YMeTh OCYIIECTBIISATh BBIOOP CTPYKTYPBI MUKPOIPOLIECCOPHON CHCTEMBI B
COOTBETCTBHHM C ITOCTABJICHHOW 3a/1a4el

OIIK.7 32 HMmeTp nipencTaBiieHne O COBPEMEHHBIX IPUHIIAIIAX TOCTPOCHUS
MHUKPONPOIIECCOPOB U MUKPOIIPOILIECCOPHBIX CUCTEM

IIK.5 39 3HaTh CTPYKTYPY MUKPOIIPOLIECCOPHOM CHCTEMBI, OCHOBHBIE Pa3HOBUAHOCTH
apXUTEKTYPbl COBPEMEHHBIX MUKPOIPOLIECCOPOB

IIK.5 313 HMets npeacraBiaeHue O MEepCIEeKTUBHBIX HAIIPABICHUAX PA3BUTHS

MHKPOIPOLIECCOPHON TEXHUKH
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Du3uKa moJynpoBoJIHUKOB

OIIK.1 35 3HATh OCHOBHBIE (DM3NYECKHE 3aKOHBI U SIBJICHUS

OIIK.1 36 3HATh 3aBUCHUMOCTh (PU3UYECKUX CBOMCTB OT CTCTICHU HEYMOPSIA0YECHHOCTH

OIIK.1 314 3HATh OCHOBHBIE 3aKOHBI (PM3UKH, SIBIISIONIMECS Oa30BBIMU IS PEIICHUS 3a/1a4
1poeCCHOHATILHOMN 1€ATEIbHOCTH

OIIK.2 33 3HATh OCHOBHBIE 3JIEKTPUUYECKUE, MATHUTHBIE U ONITUYECKUE CBOMCTBA TBEPIBIX
TeJ, MEXaHU3Mbl IPOTEKAHUs TOKA

OIIK.2 38 3HaTh PU3UKO-MATEMAaTHUYECKHE MOEIH MIPOLIECCOB B 00bEME U Ha
IIOBEPXHOCTHU MOJIYIPOBOJHUKOBBIX MaTepHajoB

Marepuajbl MUKPOCHCTEMHON TEXHUKH

I1IK.2 35 3HaTh KIacCU(UKAIMIO TBEPBIX TEJI HA METAJLIBI, IIOJIYIPOBOAHUKH U
JMAJIEKTPUKHU C TOUKU 3pEHUs 30HHOH TeOopuH

I1IK.2 37 3HaTh CBOMCTBA PA3JIMYHbIX IPYII MATEPHAIIOB: AUDJIEKTPUKOB,
MIOJTyIIPOBOJIHUKOB, TPOBOIHUKOB, MAarHUTHBIX MaTepHaioB, MaTEpHAJIOB C
naMsThIO (POPMBI, aTanTHBHO-PE(IIEKCUBHBIX MaTEPHAJIOB

I1K.2 311 3HaTh KiIacCU(UKaIMI0 MATEPUAJIOB MUKPOCUCTEMHON TEXHUKH

[IK.2 313 3HaTh METO/Ibl OLIEHKH OCHOBHBIX CBOMCTB MaTepHaoB MUKPOCUCTEMHOMN
TEeXHUKHU

[1IK.2 315 3HaTh OCHOBHBIE (DU3UKO-XUMHUYECKHE CBOMCTBA MAaTEPHAIIOB, NCIIOIB3yEMBIX B
MHUKPOCUCTEMHON TEXHUKE

[1IK.2 317 3nate ¢pusndeckue 3pPeKTh U ABICHNUS, JISKAIINE B OCHOBE IPUMEHEHHUS
MaTepHajioB B MUKPOCUCTEMHON TEXHUKE

I1K.2 y2 Brnaners HaBbIkaMM aHaNIN3a (PU3NKO-XUMHUECKUX CBOWCTB MAaTE€pUaoB,
HCIOJIb3YEMBIX B MUKPOCHCTEMHOM TEXHUKE

I1K.2 y3 Brnaners cBeIeHMSIMU O TEXHOJIOTHH M3TOTOBIICHHS MAaTepUAIIOB
MHUKPOCHCTEMHOMN TEXHUKU

IIK.2 y5 Bnagets HaBbIKaMU UCCIIEJOBAHUSI OCHOBHBIX XapaKTEPUCTHK MaTepUaJIOB
MUKPOCHCTEMHOM TEXHUKU

IIK.2 y7 Bnagers HaBbIKaMU IPUMEHEHUS PA3IMUHBIX MaTEPUAJIOB Ul CO3JaHUs
KOMITOHEHTOB MUKPOCHCTEMHOM TEXHUKHU

IIK.2 y9 Brnaners HaBbIKaMM IPUMEHEHMsI CIPABOYHOTO amnmapara o BeI0opy
TpeOyeMbIX MaTepHaIoB U KOMIIOHEHTOB 3JI€KTPOHHOU TEXHUKH IS
KOHKPETHBIX IPUMEHEHUN

I1K.2 yll Branets odopmiieHreM OTYETHOM HAYYHO-UCCIEOBATENHCKON JOKYMEHTAIIMU

[IK.2 yl3 YMeTh onpenensaTh Ha/leKHOCTh, CTA0MIBHOCTh U BOCIIPOM3BOUMOCTD
XapaKTePUCTHK MaTepUaAJIOB U 3JIEMEHTOB IIPU HAJIMYMH BHEITHUX BO3JEHCTBUI

[IK.2 yl4 YMeTh 0CyLIeCTBIATh BBIOOpP MaTepualioB JJis pean3alui KOMIOHEHTOB
MUKPOCHCTEMHOM TEXHUKHU C YIETOM KOHCTPYKIMH, TEXHOJIOTUHU UX CO3/IaHUS U
YCJIIOBHUH SKCILTyaTalluH

I1IK.2 yl5 YMeTh OCYLIECTBIATh CPABHEHUE XapaKTEPUCTUK MAaTEPHUATIOB
MHUKPOCHUCTEMHOM TEXHUKHU U OMPENESITh 00JIaCTh UX PALIMOHAIIBHOTO
IIPUMEHEHHUS

MuKpo3J1eKTPOMEXaHUKA

IIK.1 36 3HaTh 0COOEHHOCTH MpPOsBICHUS 3(P(PEKTOB U MPOIECCOB, JEKAIIUX B OCHOBE
(GYHKIIMOHUPOBAHMSI MUKPOMEXaHUYECKUX U MUKPOIIEKTPOMEXAHUYECKUX
CHCTEM B 3JIEMEHTAX C MUKPOHHBIMHU pa3MepaMu

[IK.1 310 3Hath pU3nUecKre MPUHIMIIBI, 3()PEKTH U MPOIECCHI, JIeKAIUE B OCHOBE
(YHKIIMOHMPOBAHUS MUKPOMEXaHMUYECKUX U MUKPOIJIEKTPOMEXaHUYECKUX
CHCTEM

IK.1 y2 Brnanets HaBbIKaMH OnpeiesieHns: 00J1acTel palroOHaIBLHOTO HCIIOIBb30BaHUS
MHUKPONIEKTPOMEXaHUYECKUX IEMEHTOB U YCTPOUCTB
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TIK.1 y6 Brnanets HaBbIKaMU MPUMEHEHHSI METOJIOB PacUy€Ta U UCCIICIOBAHUS
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPOHCTB

IK.1 yll YMeTh UCIOB30BaTh OCHOBHBIE METO/IbI U AJITOPUTMBI pacuéTa
MHUKPO3JIEKTPOMEXAHUUECKHUX CUCTEM C YYETOM YCIOBUI peanu3alii U rpaHull
ITPUMEHEHHUS

Hucyunaunst (moodynu), éapuamugnwle, no 8b160py cmyoenma

CxeMOTexXHHKA

IIK.5 34 3HaTh METO/IbI TPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3JI0B KOMOMHAIIMOHHOTO U
[10CJIEI0BATEIbHOCTHOTO TUIIOB, OCHOBHBIE TUIIbI ()YHKIIMOHAJIBHBIX y3JI0B
COBPEMEHHOM JIEKTPOHUKH

IIK.5 37 3HaTh NOHATUIHBIN anmapat (TEPMHHOJIOTHIO) TUCIUILIMHBI, OCHOBHBIE 3aKOHBI
OyI1eBoii anredpspl, CIOCOOBI MPEACTABICHUS JIOTHYECKUX (PYHKITHIA

IIK.5 38 3HaTh CXEMOTEXHHMKY U ITapaMeTpbl 0a30BbIX JJOTUYECKUX AIEMEHTOB

IIK.5 310 HmeTtsb npeacTaBieHue 0 METOAAX MPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3JI0B
M (HPOBOY AICKTPOHUKHU

IIK.5 311 Hmetsb nmpeacTaBieHne 0 HOBEHIIMX CpeCTBaX pa3padOTKU U MOJICIUPOBAHUS
(YHKIIMOHATBHBIX Y3JI0B IHU(PPOBOI STEKTPOHUKH

IIK.5 312 Hmetsb nmpeacTaBieHue 0 COBPEMEHHBIX MPUHIIMIIAX TOCTPOSHHSI LU(PPOBBIX
y3JI0B ¥ IM()POBBIX HHTEIPAILHBIX CXEM Ha X OCHOBE

IIK.5 yl VIMeTb OnbIT IPOEKTUPOBAHUS KOMOWHAIIMOHHBIX U MOCIEJ0BATEIbHOCTHBIX
YCTPOMCTB

IIK.5 y3 YMeTh UCT0Ib30BaTh METOIUKY TPOEKTUPOBAHMS (DYHKIIMOHAJIBHBIX Y3JI0B IIpU
pelIeHNH KOHKPETHBIX 3a/1a4

IIK.5 y4 YMeTb NpUMEHATh TUIIOBbIE CXEMHBIE PELICHUs U TUIIOBBIC (DYHKI[MOHAJIbHBIE
Y3716l B HOBBIX pa3pabOTKax

IIK.5 yb YMeTh NPOBOANTH AHAJIN3 MPOEKTHOI'O PELIEHUS HA COOTBETCTBUE HCXOAHOMY
33JIaHUIO

MuKpo3/1eKTPOHHKA

OIIK.3 32 3HaTh 3JIEMEHTHYIO 0a3y aHaJIOroBOi U HUPPOBON TEXHUKH, TPUHIUI
JEHCTBHS U METO/Ibl pacyeTa 3JIEMEHTOB aHAJIOTOBBIX U LHU(POBBIX
UHTETPAJIbHBIX CXEM

IIK.1 315 3Hath (pU3nUecKHre NPUHIUIBI Pa0OThI, PUINUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJIEHUS U NPUHIUIIBI IOCTPOEHUS UHTETPAIBHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX SJIEMEHTOB

IK.1 yl0 YMeTh OCYIIECTBIISATh BBIOOP 371€MEHTHOM 0a3bl aHAJIIOTOBBIX U IIU(PPOBBIX
MHTETpaIbHBIX CXEM U TEXHOJIOTMH WX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBAHUH K DJIEKTPUUECKUM XapaKTEPUCTUKAM

[K.1 yl3 YMeTh CHHTE3UPOBATh AaHAJIOTOBBIC U ITU(POBBIE YCTPOMCTBA HA OCHOBE
JTaHHBIX 00 UX (PYHKIMOHAIBHOM Ha3HAUYEHUH, HIEKTPUUYECKUX MapamMeTpax
YCIIOBUSIX 3KCILTyaTalluu

IIK.5 34 3HaTh METO/IbI MPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3710B KOMOMHAIIMOHHOTO U
MOCJIEZI0BATEIBLHOCTHOTO TUIIOB, OCHOBHBIE THIIbI ()YHKIIMOHATIBHBIX Y3JIOB
COBPEMEHHOM 3IIEKTPOHUKHU

IIK.5 37 3HaTh NOHATHHHBINA anmnapar (TEpMHHOJIOTHIO) TUCIUIIIMHBI, OCHOBHBIE 3aKOHbI
OyneBoi anredpsbl, CiocOObI MPEJICTABICHUS] IOTHYECKUX (DYHKIIUN

I1K.5 38 3HaTh CXEMOTEXHUKY U MapaMeTphl 0a30BBIX JIOTHYECKUX IIEMEHTOB

IIK.5 310 Nwmets npencrapiieHne 0 MEeTo1aXx MPOEKTUPOBAHUS (PYHKIIMOHAIBHBIX Y3J10B
UG POBOI ATEKTPOHUKHU

[IK.5 311 NwmeTh npencTaBiaeHue 0 HOBEUIIIUX CPENICTBAX Pa3pabOTKH M MOJICTUPOBAHUS
(YHKIMOHATBHBIX Y3JI0B IU(PPOBOI 3ITEKTPOHUKU

ITK.5 312 Nmetp npencraBiaeHne 0 COBPEMEHHBIX MPUHIIAITAX TOCTPOEHUS U (PPOBHIX
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y3710B U HU(POBBIX UHTETPATbHBIX CXEM Ha UX OCHOBE

IIK.5 yl VIMeTb OmbIT MPOEKTUPOBAHUS KOMOWHAIIMOHHBIX U TOCJIEI0BATEIEHOCTHBIX
YCTPOMCTB

IIK.5 y3 YMeTh UCTIOIB30BaTh METOIUKY NPOSKTUPOBAHMS (DYHKIIMOHAIBHBIX Y3JI0B IIPU
pEIICHNN KOHKPETHBIX 3a/1a4

IIK.5 y4 YMeTb NpUMEHSTh TUTIOBbIE CXEMHBIE PEIICHUS U TUTIOBBIC (DYHKIIMOHAIBHBIC
y3J1bl B HOBBIX pa3paboTKax

IIK.5 y6 YMeTb NPOBOAUTH AHAIIN3 IIPOEKTHOIO PELICHUS HA COOTBETCTBUE UCXOAHOMY
3aJIaHUI0

OCHOBBI IPOECKTHPOBAHUS 3JIEKTPOHHONH KOMIIOHEHTHOM (a3bl

I1K.4 31 3HATh METOJIbI OIICHKH TEXHUKO-IKOHOMUYECKOH () (EKTUBHOCTH MPOEKTOB

I1IK.4 yl YMETh BBIIIOJIHATH IPEIBAPUTEIBHOE TEXHUKO-?PKOHOMUYECKOE 000CHOBAaHUE
IIPOEKTOB

I1K.5 31 3HaTh METO/Ibl pacyeTa 3JIEMEHTOB aHAJIOTOBBIX U HU(PPOBBIX HHTETPATIBLHBIX
CXEeM

ITK.5 33 3HATh ATANbl MPOCKTHUPOBAHUS JIEKTPOHHON KOMIIOHEHTHOW 0a3bl

IIK.5 35 3HATh METOJIbI TPOEKTHPOBAHUS HJIEKTPOHHOH KOMIIOHEHTHOH 0a3bl

IIK.5 314 BJIaJIeTh HOBBIMHU TEXHOJIOTUSAMH, 00€CIIEUNBAIOLIIMMHU OBBIILICHUE
3¢ HEKTUBHOCTH MPOEKTOB, TEXHOJOTHUECKUX MPOIIECCOB, IKCIUTyaTaIlUH U
00CITy’)KUBaHMsI HOBOM TEXHUKH B 00JIACTU 3JIEKTPOHUKH U HAHORJICKTPOHUKH

IIK.5 315 BJIAZIETh COBPEMEHHBIMU IPOIPAMMHBIMU CPEACTBAMHU MOJCIMPOBAHUS U
IIPOEKTUPOBAHUS IPUOOPOB U YCTPOUCTB BAKYyMHOH, IJIa3MEHHOM,
TBEPAOTENBHON, MUKPOBOJIHOBOM 3JIEKTPOHUKH U HAHOAJIEKTPOHUKHU

IIK.5 y2 yMETb 00ecreunBaTh KOHCTPYKTUBHYIO pEaIU3alii0 MaTEpUaIOB U JIEMEHTOB

ANEKTPOHHON TEXHUKH B MPUOOPAX U YCTPONCTBAX FIMEKTPOHUKU U
HaHODJIEKTPOHUKHI

OcHOBBI paIMOTEXHUKH

[1K.2

y16

YMETD MPOU3BOJAUTE UBMEPCHUSA DJICKTPUICCKUX BEJIMYWH C TIOMOIIBIO
3JIEKTPOM3MEPUTENIBHBIX aHATIOTOBBIX U IU(PPOBBIX MPUOOPOB, ONPENENATh
MapaMeTpsl paiiod3JIeKTPOHHBIX YCTPOUCTB, CAMOCTOSTENILHO pa300paThes B
MIPUHLIMIIHAIBHOW CXEME YCTPOMCTB, BBIIIOJHUTh MOHTAX PaAHOIIEKTPOHHOTIO
YCTPOWCTBA

IIK.5

32

3HATh TEOPETHUYECKHE OCHOBHI TEOPUH CUTHAJIOB, IPEOOPA30BAHMS CUTHAIIOB B
IpoLecce nepeaayu 1 npuema, paboTy OCHOBHBIX Paii03JIEKTPOHHBIX
YCTPOMCTB, OCHOBHBIE MOHATHSI CXEMOTEXHUKHU

IIK.5

y7

BJIa/IETh MaTEMaTHUYECKUMU METO/1aMU 00pabOTKU U aHAJIM3a AIEKTPUUECKUX
CUTHAJIOB, MOCTPOEHHSI MPOCTEHUIIINX CXEM JUIsl YCUIICHHS, TPeo0pa3oBaHus U
TeHepUPOBAHUS CUTHAJIOB, UMETh HaBBIKU MalKu 1 MOHTa)Ka
PaMOIEKTPOHHBIX YCTPOICTB

KBaHnToBas MexaHHuKa

I1K.1 318 3HaTh OCHOBHBIE MTOJIOKEHHUSI KBAHTOBOM MEXaHUKH U CTATUCTUYECKON (PU3UKU

IIK.1 yl2 BrnaneTs HaBbIKaMM OLIEHKHU U BO3MOXKHBIX CIIOCOOOB U3MEPEHUS
KBaHTOBOMEXAHUYECKUX BEJTMUHMH

IIK.1 yl4 BJIaJIeTh HaBbIKaMM pabOThI ¢ MATEMaTHYECKUM aIllapaToM KBaHTOBOK
MEXaHHUKHI

IIK.1 yl6 YMeTh UCTI01b30BaTh KBAHTOBOMEXAHUUECKYIO CYIIHOCTD ITPOLIECCOB MPHU

HU3YUCHUU U UCCIICIOBAHUU pa6OTBI 3JICMCHTOB HAHO U MHKpOCHCTeMHOﬁ
TEXHUKHU

duznyeckass XuMHus I

0JIYNIPOBO/IHUKOB

IK.1

323

UMETH IPEJCTABIECHNE O 30HHOM CTPYKTYpE SHEPreTHUECKOIO CIIEKTPA B
TBEPJIBIX TeTaxX
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TIK.1 324 HWMETh MPEJCTABICHUE O MEXaHW3Max MPOBOAUMOCTH B TBEPABIX TEJax U
(akTopax, BIUSAIONIMX HA UX PEATH3ALIHIO

IK.1 325 HMMETH MPEJCTABICHUE O B3aUMOCBSA3U XUMUYECKasl CBSI3b - IPOBOJIUMOCTh
MaTtepuasa

[K.1 326 3HaTh KAYECTBEHHYIO TEOPHUIO JICKTPOMPOBOIHOCTH B TBEPJIbIX TEJIAX HA
OCHOBE KBAHTOBOW MEXaHUKHU

[K.1 327 3HATh CIIOCOOBI OIEHKH OCHOBHBIX (PM3NYECKHUX XaPAKTEPHUCTHK, BIUSIIOMINX Ha
JIEKTPONPOBOIHOCTD TBEPABIX TEI

[K.1 328 3HATh 3aKOHOMEPHOCTH BJIIMSIHUSI XMMUYECKOT0 COCTaBa U CTPYKTYPhI
I10JIYTIIPOBOTHUKOBBIX MaTEPHUAJIOB HAa UX IIPOBOJSIINE CBOMCTBA

IK.1 y19 YMETb MOJIb30BATHCSA METOJIaMH ITPOTHO3UPOBAHUS M MOJICIIMPOBAHUS HOBBIX
I10JIYIIPOBOJIHUKOBBIX MaTEPUAJIOB € 3aJaHHBIMU IIPOBOASIINMY CBOMCTBAMM Ha
0oCHOBE (hyHJITaMEHTAJIbHBIX MOJIOXKEHUH TEOPHH TBEPAOTO Tella

[IK.2 yl7 YMETb UHTEPIPETUPOBATH IKCIIEPUMEHTATbHbBIC (PUZUKO-XMMHUECKHUE JTaHHbIC B
MOJTYIIPOBOTHUKAX HA OCHOBE (PyHAAMEHTAIBHBIX MTOJIOKEHUIH TEOPHH
TBEPJIOTO Tesa

I1IK.3 y4 YMETb IPUMEHSATH MOJIYUEHHbIE 3HAHUS JJIS PELICHUS 3a7a4
HCCIIEA0BATENIbCKOr0 M MPUKJIAJHOrO Xapakrepa

I1K.3 yS YMETBb II0JIb30BaThCs CIIPABOYHOM JIMTEPATYpPO U OPUEHTUPOBATHCS B
MEPUOINYECKUX U3JAHMIX 110 TEMATUKE XUMHUYECKOI'0 MaTepUaIOBEICHHS

I1K.8 33 MMETh MPECTaBIEHNE 00 OCHOBHBIX POMBIIUIEHHBIX IPOLECCaX OUUCTKU
MIOJIYITPOBOJTHUKOBBIX MAaTEPHAJIOB

I1K.8 34 3HATh BO3MOXXKHOCTH IPUMEHEHHS] METOJ0B OUYUCTKU U KOHTPOJIS YUCTOTHI
MIOJIYITPOBOJIHUKOBBIX MaTe€pHaoB

KBaHTOBasi M onTHYeCKasi 3JIEKTPOHUKA

IK.1 34 3Hath ¢pusndeckue 3(peKTol Jexaire B 0CHOBE NPUOOPOB ONTO3IEKTPOHHBIX
pruboOpoB

IIK.1 38 3HaTh (PU3NUECKYIO0 U XUMHUYECKYIO CYHITHOCTb IIPOLIECCOB U SIBJICHUI,
MPOTEKAIOIIUX B JJIEMEHTaX, IPUOOPax U CUCTEMAaX ONTORJIEKTPOHUKH

IIK.1 y3 BirageTs OCHOBHBIMM METOJaMU ITOCTPOEHHUS ONTOJIEKTPOHHBIX CUCTEM U
npubopoB

I1K.1 y8 YMeTh HCNIOIB30BATh MATEMATHYECKUI annapar TEOPUH KBAHTOBOW ONTHKHU

IIK.5 y5 YMeTh NpaBUIBHO UCIIOJIB30BAaTh 3aKOHOMEPHOCTH IS Pealln3alun
MOTEHIIMAJIbHBIX BO3MOKHOCTEW MaTepUasIoB MPU MPOEKTUPOBAHUU U CO3JJaHUU
puOOPOB KBAHTOBOM M ONTUYECKOH 2JI€KTPOHUKHU

MuxpoonTuka u ()OTOHHKA

IIK.1 34 3Hath pusndeckue 3(pQeKTol Jexaire B 0CHOBE IPUOOPOB ONTOIIEKTPOHHBIX
prudoOpoB

IIK.1 38 3HaTh GU3NYECKYIO U XMMUYECKYIO CYIITHOCTD MPOLIECCOB U SABICHHIA,
MIPOTEKAIOIIUX B 3JIEMEHTAaX, MPUOOpaxX U CUCTEMaxX ONTO3JIEKTPOHUKU

[IK.1 y3 BiageTs OCHOBHBIMM METOJJaMU ITOCTPOEHHUS ONTOSJIEKTPOHHBIX CUCTEM U
npubopoB

I1K.1 y8 YMeTh HCNIOIB30BATh MATEMATHYECKUI annapar TEOPUH KBAHTOBOW ONTHKHU

IIK.5 y5 YMeTh NpaBUIBHO HUCIIOJIB30BATh 3aKOHOMEPHOCTH JUIsl pealln3aluu
MOTEHIIMAJIbHBIX BO3MOKHOCTEN MaTepuasoB MPHU MPOSKTUPOBAHUH U CO3JaHUH
puOOPOB KBAHTOBOM M ONTUYECKOH 3JIEKTPOHUKU

KoMII0HEeHTBI MUKPOCHCTEMHOM TEXHUKH

IIK.1 33 3HaTh NPUHIMITEI PAOOTHI U OCHOBHBIE MTAPAMETPhI TATUNKOB (PHU3UUECKUX
W3MEPEHUI B MUKPO- U HAHOAJIEKTPOHHOM HCIIOJTHEHUH, TEXHOJIOTHIO UX
W3rOTOBJIEHUS

IK.1 37 3HaTh COBPEMEHHBIEC 00JIACTH MPUMEHEHHSI MEKPO- ¥ HAHOAJICKTPOHHBIX
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JATYUKOB B AJIEKTPOHHBIX MPUOOpaxX U YCTPONCTBAX, TEHACHLIUU U
MEePCIEKTUBBI UX Pa3BUTUSI

IK.1 312 3HaTh OCHOBBI KJIacCH(DHUKAUU 0ObEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU

IK.1 319 3HaTh (pU3NUECKUE MPUHIMIIBI PA0OTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HaHO- 1 MUKPOCHCTEMHOU TEXHUKH

IK.1 yl YMeTb NpUMEHSATh METO/Ibl MOACTUPOBAHUS C 1ETbI0 () PEeKTUBHOM
ONTUMU3ALMH CBOMCTB MAaTEPUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOU
TEXHHUKH, ITPOLIECCOB HAHOTEXHOJIOTMH U METOJJOB HAHOAMATHOCTUKH

[K.1 y4 Brnaners MeTogaMu pacuera, MOJCIUPOBAHUS U IPOCKTUPOBAHUS JJATYUKOB
(U3NYECKUX U3MEPEHUI B MUKPO- U HAHODJICKTPOHHOM HCIIOJHEHUHT

IK.1 y5 Brnanets HaBbIKaMU pacueTa OCHOBHBIX MApaMETPOB MATEPUATIOB U
KOMIIOHEHTOB MUKPO- M HAHOCUCTEMHOMN TEXHUKU

IK.1 y9 YMeTb Npou3BOINTH 0OOCHOBAHHBIN BHIOOD JATYMKOB (PU3MUECKUX U3MEPEHUI
B MHUKPO- U HAHORJIEKTPOHHOM MCIOJIHEHUH

[1IK.2 34 Biragets MeTOmaMu 3KCIIEPUMEHTATIBHOTO UCCIIEI0OBAHUS IAPAMETPOB U

XApaKTCPUCTUK MATCPHUAJIOB U KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ
TEXHUKHU

CeHCOpHBbIE MUKPOCHCTEMBI

IIK.1

33

3HaTh NPUHIHITEI PA0OTHI U OCHOBHBIE ITAPAMETPHI TATYNKOB (PHU3UIECKUX
U3MEpPEHUI B MUKPO- U HAHODJIEKTPOHHOM HMCIIOJIHEHNH, TEXHOJIOTHIO UX
M3TOTOBJICHUS

IK.1

37

3HaTh COBPEMEHHbIE 00JaCTH IPUMEHEHNUS MUKPO- U HAHOAJIEKTPOHHBIX
JATYMKOB B AJIEKTPOHHBIX MPUOOpax U YCTPONCTBAX, TEHACHLIUU U
IIEPCIEKTUBBI UX PA3BUTHUS

IIK.1

yl

YMeTb NpUMEHSATh METO/Ibl MOACTUPOBAHUS C 1IETbI0 (P PEeKTUBHOM
ONTUMU3ALKUY CBOWCTB MAaTEPHUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOU
TEXHUKH, NPOIIECCOB HAHOTEXHOJIOTMI U METOJIOB HAHOAMATHOCTUKH

IIK.1

BJ'Ia,[[eTB METOdaMH pacucTa, MOACIUPOBAHUA U IPOCKTUPOBAHUA JATYNKOB
(1)H31/I‘-I€CKI/IX I/ISMepeHI/IfI B MHUKPO- 1 HAHOJJICKTPOHHOM HCIIOJIHCHUN

[K.1

BJ'Ia)IGTI) HaBbIKaMHM pacdye€Ta OCHOBHBIX MMapaMCTPOB MaTCprUaIOB U
KOMITOHCHTOB MHUKPO- U HAHOCUCTEMHOMN TEXHUKH

IIK.1

YMeTh Npon3BOAUTH 0OOCHOBAHHBIIN BBIOOP TaTUYMKOB (GU3NUECKUX U3MEPEHUIN
B MUKPO- U HAHOJJIEKTPOHHOM HCIIOJIHEHUHU

CrnenvajbHbIe TJ1aBbI

(puszuku

OIIK.1 315 UMETb MPEJCTABICHUE O METOAAX CTATUCTUYECKON (PU3UKHU U TEPMOIUHAMUKH,
HCIOJIb3YEMBIX JJIsl ONMCAaHUs KJIACCUUECKUX SIBJICHUH B ra3ax M TBEPJbIX TeJIax

OIIK.1 316 3HATh OCHOBHBIE 3aKOHBI TEPMOIMHAMUKH U CTATUCTUYECKUE PACTIPEIEIICHHUS

OIIK.1 yl5 YMETh UCIOJIH30BaTh (Pa30BOE MPOCTPAHCTBO JIJIsi CTATUCTUIECKOTO OTTMCAHUS
CHCTEMBI YaCTHUIL

OIIK.1 yl6 YMETh IPUMEHSITh TEOPEMY O paclpeeI€HUU SHEPTUHU IO CTENEHSIM CBOOOIbI

OIIK.2 39 3HaTh 3aKOHOMEPHOCTH CTPOECHUS 00paTHOTO MPOCTPAHCTBA, IOCTPOECHUE 30HBI
bpuinrosHa

OIIK.2 310 3HaTh OCHOBHbBIE TEPMUHBI U 0003HAUECHHU S, IPUHATHIE JIsI OMUCAHUS
KPUCTAIIINYECKUX CTPYKTYpP, KPUCTAJUINYECKUE PEIIETKU

OIIK.2 y10 YMeTh BBIOUpaTh M UCTIOIB30BaTh JIJIsl pacueTa mapaMeTpOB HCCIETyeMOTO
00BEKTa KOHKPETHBIE METO/1bl, CPABHUBATh PE3yJIbTAaThl pacyeTa, MoJTy4eHHbIe
Pa3IMYHBIMU METOAAMM, BBIUUCIATH 3JEKTPOYU3NUECKHUE U OTITUYECKUE
XapaKTEpUCTUKHU TBEPIBIX TeEI

OIIK.2 yll YMeTh UCNOb30BaTh OCHOBBI TEOPUU CUMMETPUHU TBEPAOTO Tesa s

MOCTAHOBKHU U PCIICHUSA 3a4a4 OITMCaHUA ITPOUCCCOB, MPOUCXOJAIINX B
TBEPABIX TEJIAaX
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OIIK.2 yl2 YMeTh NpeACTaBIISTh PE3YIbTATHI PEIICHUS OTJACIbHBIX 33/1a4, ONTMCAHUE
pacueTHO-rpaUIecKOoro 3aAaHus B yA0OHOH s BoCIpUATHS hopme

DJIeKTPOAMHAMMKA

OIIK.1 32 3HaTh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AUCLUIUIMH (MaTeMaTHKa,
¢busnka, Xumusi, OMOJIOTHS U IPYTUE CMEKHBIE TUCITUIUINHBI)

OIIK.1 yl Bitagets MeTOnamMu M CpeICTBAMM €CTECTBEHHOHAYYHBIX JUCLUIIINH

OIIK.1 y3 YMeTh NIPUMEHSATh 3HAaHUS €CTECTBEHHOHAYYHBIX JUCIUIUINH ISl peIICHUS
npoeCCHOHATBHBIX 3a]1a4

buosorus

OIIK.1 39 3HaTh 3aKOHBI (QYHKIIMOHUPOBAHUS U PA3BUTHS )KUBBIX OPTraHU3MOB

OIIK.1 311 3HaTh NPUHIMIIBI peaTu3aliy HacleCTBEHHON HH(pOopMaun

OIIK.1 313 3HaTh (yHAAMEHTAIBHBIC 3aKOHBI MPUPOJIBI U (PU3NUECKHE 3aKOHBI B 00JIaCTH
OMOJIOTHH, B TOM YHCJIE MOJICKYJISIPHOM, M OMOPU3UKH

OIIK.1 y10 Brnagets HaBbIKaMU IPAKTHYECKOTO MPUMEHEHHUsI 3aKOHOB OMOJIOTHH

OIIK.1 yl4 YMeTh NpUMEHATh OMOJIOIMUECKHE 3aKOHBI JUISl PEIICHUs TPaKTUYECKUX

npobiemM

Buosornyeckue HAaHOCTPYKTYPHI

OIIK.1 39 3HaTh 3aKOHBI (PYHKIIMOHUPOBAHMS U PAa3BUTHS )KUBBIX OPraHH3MOB

OIIK.1 311 3HaTh NPUHIIMIIBI PEATU3AIMN HACJICICTBEHHOM HH(POPMAIIUH

OIIK.1 313 3HaTh PyHAAMEHTaIbHbIEC 3aKOHBI IPUPOABI U PU3NUYECKUE 3aKOHBI B 00J1acTH
OHMOJIOTHH, B TOM YHUCJIE MOJICKYJISIPHOM, U OMODU3HKU

OIIK.1 y10 Bnageth HaBbIKaMU IPAKTHYECKOTO IPUMEHEHHUsI 3aKOHOB OMOJIOTMH

OIIK.1 yl4 YMeTh NpUMEHSATh OMOJIOTHYECKHEe 3aKOHBI JIJISl PEIICHUS MPAKTUYECKUX
pooieM

TeepaoresbHast 3JIEKTPOHUKA

OIIK.3 32 3HaTh 3JEMEHTHYIO0 0a3y aHAJIOroBOM U LU(POBON TEXHUKH, TPUHIIUIL
JeMCTBUS U METO/Ibl pacyeTa 3J€MEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTETPaJIbHBIX CXEM

IIK.1 315 3HaTh PU3NUECKHUe MPUHIMIBI PAa0OTHI, PUINUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJIEHUS U NPUHIUIIBI IOCTPOEHUS UHTETPAIBHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX SJIEMEHTOB

IIK.1 yl0 YMeTh 0CYIIECTBIISATh BBIOOP 371€MEHTHOM 0a3bl aHAJIOTOBBIX U IIU(PPOBBIX
MHTETPaIbHBIX CXEM U TEXHOJIOTMH UX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBAHUH K DJICKTPUUECKUM XaPaKTEPUCTUKAM

[K.1 yl3 YMeTb CUHTE3UPOBATh AaHAJIOTOBBIE U ITU(POBBIE YCTPOMCTBA HA OCHOBE
JAHHBIX 00 UX (QYHKIMOHAIBHOM Ha3HAUYE€HUH, IEKTPUUECKUX MapamMeTpax
YCIIOBUSIX 3KCILTyaTalluu

PaanodsiekTpoHnka

OIIK.3 32 3HaTh EMEHTHYIO 0a3y aHAJIOr0BOM U HU(POBON TEXHUKH, TPUHIIHIT
JeWCTBUS M METO/Ibl pacyeTa 3JeMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTETrPaIbHBIX CXEM

IIK.1 315 3HaTh pU3NUECKUEe MPUHIUIIBI pabO0ThI, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJIEHUS U MPUHIUIIBI TOCTPOEHUS HHTETPaIbHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX 3JIEMEHTOB

[IK.1 yl10 YMeTh 0CylIecTBIATh BHIOOP 3JIEMEHTHON 0a3bl aHATOTOBBIX U U(POBBIX
UHTETPAJIbHBIX CXEM U TEXHOJIOTMH UX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBaHUH K JIEKTPUUYECKUM XapaKTePUCTHKAM

[K.1 yl3 YMeTb CHHTE3UPOBATh AHAJIOTOBBIE U ITU(POBBIC YCTPOUCTBA HA OCHOBE

TaHHBIX 00 UX (PYHKIIMOHAIBHOM Ha3HAUYEHUH, HIEKTPUUECKUX MapamMeTpax
YCIIOBHSX DKCIUTyaTalluX

TexHoJI0rHs MHUKPOCHCTEM
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IIK.8

31

3HaTh METOJBI pacdye€Ta TEXHOJOTNYCCKUX PEKUMOB U3IOTOBJIICHUA 3JIEMEHTHOM
0a3bl MHKPOI3JICKTPOHUKH, KOMIIOHCHTOB HAHO-1 MHKpOCI/ICTeMHOﬁ TCXHHUKU

IIK.8

32

3HaTh PU3NUECKYIO, XUMHUKO-(PU3UUECKYIO U TEXHOJIOTUYECKYIO CYIIIHOCTh
MIPOIIECCOB, MPOTEKAIOIIUX MTPU U3TOTOBJICHUU MUKPOCUCTEM;
MPOU3BOJCTBEHHYIO TUTUEHY: YUCTOTY MaTepuainoB u nomemennii; ECT/ u eé
MIPUMEHEHHE

IIK.8

yl

BJ'IaI[CTB IMPOCKTUPOBAHNEM TCXHOJIOI'MH U3IOTOBJICHHUA 9JIEMEHTHOM 0a3bl
HaHO- U MHKpOCI/ICTeMHOﬁ TCXHUKHU

IIK.8

y2

BJ'IaI[eTB npoueccaMu C60pKI/I N IrepMETHU3allii HAHO- U MUKPOCHCTEM,
CUCTCMHBIM IIOAXOAOM K YIPABJICHUIO KAYCCTBOM MPOAYKI MU, K SKCILTyaTalluKu
1 CEPBHCHOM O6CJ'Iy}KI/IBaHI/II/I TEXHOJIOTHYCCKOT'O O60py,Z[OBaHI/IH

I1K.8

y3

YMmeTh BBI6I/IpaTb MPAKTUYCCKUC BApUAHTBI TCXHOJIOTHUU U3TOTOBJICHUA HAHO- U
MHUKPOCHUCTEM, CCHCOPOB W AKTHOATOPOB JJIsI PCIICHUA MHXKCHCPHBIX 3a71a4

I1K.8

v4

YMeTh NpoBOIUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
IIPOEKTUPOBAHNE KOMIIOHEHTOB HAHO-U MUKPOCHUCTEMHOM TEXHUKH,
MHTEJJIEKTYAJIbHBIX MUKPOCHCTEM, CEHCOPOB U AKTI0ATOPOB

OCHOBBI TEXHOJIOTHH MaTepuajioB

OIIK.2 311 3HATh (pru3nueckrue U GU3NKO-XMMHUECKHE OCHOBBI TEXHOJOTUH MPOU3BOICTBA
W3JI€IUH SJIEKTPOHUKU M HAHORJIEKTPOHUKH

OIIK.7 y2 BJIQ/IETh CBEJCHUSIMHU 00 OCHOBHBIX TEHICHIUSAX Pa3BUTHUS JICKTPOHHON
KOMITOHEHTHOMW 0a3bl

IIK.5 316 3HATh (PU3UKO-TEXHOJIOTHYECKHE U IKOHOMUYECKUE OTPaHUYCHHSI UHTErpalluu
Y MUHHATIOapU3alliy AIEKTPOHHONH KOMIOHEHTHON 0a3bl

[IK.5 y8 YMETb OCYIIECTBIIATH BHIOOP TEXHOJIOTUU U3TOTOBIICHUSI aHAOTOBBIX U
U (POBBIX HHTETPATHHBIX CXEM B 3aBUCUMOCTHU OT TpeOOBaHUH K
AIEKTPUUYECKUM XapaKTEPUCTHKAM

I1K.5 y9 BJI4/IETh CBEJCHUSIMH O TEXHOJIOTUH U3TOTOBJICHHS MaTEPUATIOB U AIIEMEHTOB
AJIEKTPOHHOU TEXHUKHU

IK.8 yS yMeTh 00€CTIeunBaTh TEXHOJIOTUUYECKYIO PEATH3AIIUI0 MAaTEPUATIOB U JIEMEHTOB

3JIEKTPOHHON TEXHHUKH B MPUOOpax M yCTPOHCTBAX 3JIEKTPOHUKH U

HAHO3JIEKTPOHUKH

Jlucyunaunvl (Mooyau), eapuamuenvle

JKOHOMMKA U YNIPaBJieHHe NPOU3BOACTBEHHBIMH CHCTEeMaMH (MOAYJ1b): JKOHOMHUKA

npeanpusTus

OK.3 32 3HATh OCHOBHBIE KaTETOpUH, 3aKOHOMEPHOCTHU M NPUHIUIIBI Pa3BUTHUS
SKOHOMMYECKHUX MPOILIECCOB HA MAKPO- U MUKPOIKOHOMHUYECKOM YPOBHE

OK.3 33 3HATh MOAX0/IbI K ((OPMUPOBAHUIO TPOM3BOICTBEHHBIX 3aTPAT Ha U3TOTOBJICHHUE
npoayKiuu (paboT, yCIyr)

OK.3 y2 YMETh MPUMEHSATh METOIbI ONPEETICHHsI TOTPEOHOCTH (B COOTBETCTBUU C
LEJSIMU TIPEANPUATHS) U CTOUMOCTHOW OIIEHKH Pa3IUYHbIX (TPYAOBBIX,
TEXHUYECKUX U MaTepHAIIbHBIX ) PECYPCOB MPEANPUATHS U IOKA3aTENN UX
MCII0JIb30BAHUS

OK.3 y3 YMETb OLICHUBATh JEATENbHOCTD NPEANPUATHUS U €T0 NOAPA3IEIECHNH,
OPUEHTHUPYSICh HA MAKPO- U MUKPO3KOHOMHYECKHE MTOKA3aTeIn

JKOHOMHKA U yNpaBJeHHe IPOM3BOACTBEHHBIMHU CHCTeMaMH (MOAYJIb): YIIpaBJieHHe

NPOU3BOJCTBEHHBIMH CHCTEMAMHU

OK.3 34 3HATh MPHUHIMIIBI TIpoliecca pa3pabOoTKU, MPUHSITHS, OPTraHU3AIMH UCIIOJIHEHUS
YIPaBIEHUYECKUX PELICHUM

OK.3 35 3HATh OCHOBBI OPTAHU3AIMYU U YIIPABJICHUS TPEANPUSITAEM B YCIOBUSIX PhIHKA

OK.3 y4 YMETh OLICHUBATh YIIPABJICHUE NPEAIPUATHEM C [IO3ULUU BHYTPEHHETO
COCTOSIHUS M BHEITHETO OKPYKEHMSI
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OK.3

yMeTh (HOPMUPOBATH pabOTOCTIOCOOHYIO KOMAaHAY ISl peaTu3arii
npodeccnoHaNbHBIX (YHKIUH 1 co31aBaTh 3)PEKTUBHYIO

KOMMYHHUKAIITMOHHYIO CUCTEMY

Jucyunaunvl (modynu), bazosvie

Dusnyeckas KyJabTyp

a u cnopt (MoayJb): Pusnyeckas KyJbTypa

OK.8

31

3HATb OCHOBBI 3J0POBOI'0 O6p3.33 KHU3HHU

OK.8

32

3HATh MMOCJICACTBUA OTKIIOHCHUS OT 31J0POBOI'O 06pasa KHN3HU

Jucyunnunvl (mooynu), eapuamusHuvle

Pusnyeckas KyJabTypa H ciopt (Moay.asb): Ilpukinagnas pusnyeckas KyJabTypa (371eKTHBHbIE

JUCHMILJIMHbI)
OK.8 | yl | YMETb MOJJIEP’KUBATH 3/I0POBBIM 00pa3 XKU3HU
Ilpaxmuku

Y4yeOHas NpaKTHKA: NPAKTHKA 110 MOJYy4YeHUIO NEPBUHYHBIX NPO¢)eCCHOHATBHBIX YMEHUH H

HABBIKOB

OK.7 33 3HAaTh 0COOEHHOCTH NPOPECCHOHATBHOIO Pa3BUTHUS JIMYHOCTU

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH (MaTeMaTuKa,
¢bu3nKa, XuMusi, OMOJIOTHS M IPYTUE CMEKHBIC TUCIIUITIIHEI )

OIIK.1 35 3HATh OCHOBHBIEC ()M3NYECKHE 3aKOHBI U SIBJICHUS

OIIK.1 310 3HaTh YHUBEPCAIBHOCTh MATEMATUUECKUX METOJOB B IIO3HAHUU OKPYKAKOLIErO
Mupa

OIIK.1 314 3HaTh OCHOBHBIE 3aKOHBI (DU3UKH, SBIISIOIIMECS Oa30BBIMH JIJIs PEIICHHS 3324
poecCHOHALHOM IeATEIIBHOCTH

OIIK.1 yl Brnanets MeTo1aMM U CpeACTBaMU €CTECTBEHHOHAYUYHBIX TUCIMILINH

OIIK.2 37 3HaTh OCHOBHBIE MaTEMAaTUYECKHE METObI, IPUMEHSAEMBIE B Pa3JIUYHBIX
pazzaenax GU3MKU

OIlK.2 y8 BBIOMpATh NpOCTeNIIne MOJeNN (PU3HMUECKUX OOBEKTOB U MPOIIECCOB

OIIK 4 31 3HATh 3JIEMEHTHI HauepTaTeIbHOW T€OMETPUU U MHKEHEPHOH rpaduku,
reOMEeTPUYECKOE MOJIEIMPOBAHNE, TPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHOU
rpaduxu

OIIK 4 yl YMETh IPUMEHSATh UHTEPAKTUBHbIE rpah)uuecKue CUCTEMBI AJIS BHIIOJIHEHUS U
peAaKTUPOBAaHUS N300paAXKEHNUH U YepTeKen

OIIK.6 y6 YMETh OCYIIECTBISTh MOMCK HH(OPMAIMH B JIOKAIBHBIX M INI00ATbHBIX CETAX

OIIK.6 y8 YMETb OLIEHUBATh COCTOSIHUE U TEHACHLIUU Pa3BUTHS HHPOPMAIIMOHHBIX
TEXHOJIOTUH U HH(POPMATUKH B COBPEMEHHOM OO0IIECTBE

OIIK.6 y10 YMETh OCYIIECTBISATh MOMCK MHPOPMAIIMH B JIOKAJTBHBIX U IT00ATBHBIX CETIX

OIIK.7 yl yMeTb paboTaTh Ha nepcoHaibHOM KommbioTepe B MS-DOS, OC WINDOWS ¢
HCIOJIb30BAaHUEM OCHOBHBIX MPUJIOKEHUI 00pabOTKH TEKCTOBOM U YHCIOBOM
nH(pOpMAIIUU, CUCTEM ITPOrPaMMUPOBAHUS

OIIK.7 y2 BJI4/IETh CBEJCHUSIMHU 00 OCHOBHBIX TEHIEHIIMSIX Pa3BUTHUS JIEKTPOHHOMN
KOMIIOHEHTHOM 0a3bl

OIIK.9 y4 BJIAJIETh METOIaMH Pa0OTHI C TII00ATBHBIMU TTOMCKOBBIMU CHCTEMAMM

OIIK.9 yS yMeTh paboTaTh ¢ HH(pOpMaLHel B IN100ATbHBIX KOMIIBIOTEPHBIX CETIX

OIIK.9 y8 yMeeT NPUMEHATh OCHOBHBIE METO/IbI, CITIOCOOBI U CPEACTBA MOTYUYEHUS,

XpaHeHus U nepepaboTKu HHPOPMAIMH C TOMOLIbI0 KOMIBIOTEPOB U

KOMITIBIOTCPHBIX CPCACTB

IIpousBoaCTBEHHAS NPAKTHKA: MPAKTHKA 110 MOJYYEHUIO PO eCcCHOHATBHBIX YMEHHH M ONBITA
npogecCHOHATBHOM 1eATeJIbHOCTH

OIIK.1 36 3HATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT CTENIEHU HEYNOPSII0YEHHOCTH
OIIK.1 yl Brnaners MeTogaMu 1 cpeicTBaAMU €CTECTBEHHOHAYYHBIX JUCLIUIUINH
OIIK.1 y3 YMeTh NPUMEHSTh 3HAHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH ISl PEIICHUS

npodecCHOoHANBHBIX 337124
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OIIK.1 y8 YMETh IPUMEHSATH OCHOBHBIC 3aKOHBI ¥ MPUHIIUAIBI (PU3UKH B CTAH/IAPTHBIX U
CXOIHBIX CUTYaLUSX

OIIK.1 y9 YMETh OMHUCHIBATh M KAYECTBEHHO OOBSCHSITH COCTOSTHUS B TBEPJIOM TEJIC

OIIK.1 yl2 YMETb IPUMEHATH OCHOBHBIE METO/bl MATEMATUYECKOI0 arapara B
MaTEeMaTHYECKUX MOJIEISIX 00BbEKTOB U IIPOLIECCOB

OIIK.1 yl3 YMETb IPUMEHATH CTATUCTUYECKUN ITOAXO/ K UCCIIENOBAHUIO IIPOLIECCOB U
PEILICHUIO 3a/1a4

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX TPYIII MATEPUAJIOB: AUIEKTPUKOB,
IIOJIYIIPOBOIHUKOB, IPOBOJHUKOB, MArHUTHBIX MaTEPHUAJIOB

OIIK.2 38 3HaTh PU3UKO-MATEMAaTHIECKNE MOEIH MTPOLIECCOB B 00bEME U Ha
ITOBEPXHOCTHU IIOJYIIPOBOJHUKOBBIX MaTepUaJIOB

OIIK.2 y6 YMeTh OCYyIIEeCTBIATh IOCTAHOBKY IeJIeH U 3a71a4 paOOoThI IIPH BHITIOJHEHUN
HAy4YHBIX UCCIIEJOBAHUN U OpraHU3alMH OIBITHO-IIPOMBIIIEHHOTO
ITPOU3BOJICTBA

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOICTH (DU3MUECKHX SBICHUH, IeTaTh IPH TOM
HE00XO0AMMBIE IOMYIIEHUS U OLIEHUBATh 00JIaCTh IPUMEHUMOCTH Pa3InYHbIX
MOJIeIIeH, MJIAHUPOBATH MPOCThIC PUZNIECKHUE IKCIIEPUMEHTHI U BBITTOTHSATH
¢dusnyeckue N3MepeHust

OIIK .4 yl YMETh IPUMEHSTh HHTEPAKTUBHBIE IPa)UIECKHe CHCTEMBI JJIsl BBITOTHEHUS U
pellakTUPOBaHMsI H300paKeHUH U yepTexei

OIIK.6 yS BJIAZIETh IEPCOHAIIBHBIM KOMITBIOTEPOM KaK CPEICTBOM YIIPaBICHUS
nHpopmarmen

OIIK.6 y6 YMETh OCYIIECTBIISTH MOUCK WH()OPMAIIUY B JIOKAJTBHBIX M III00QIBHBIX CETIX

OIIK.6 y9 YMETb HUCIOJIb30BATH S3BIKM U CUCTEMBI IIPOTPaMMHUPOBAHUS JJIS PELLEHUS
poeCCHOHATTBHBIX 3a]1a4

OIIK.6 yl0 YMETh OCYIIECTBISTh MOMCK HH(OPMAIMH B JIOKAIBHBIX M INI00ATbHBIX CETAX

OIIK.7 yl yMeTb paboTaTh Ha nepcoHaibHOM Kommbiotepe B MS-DOS, OC WINDOWS ¢
HCIOJIb30BAHUEM OCHOBHBIX MPUJIOKEHUIN 00pabOTKH TEKCTOBOM U YHCIOBOM
uH(pOpMaIUY, CUCTEM ITPOrPaMMUPOBAHUS

OIlIK.7 y2 BJI4/IETh CBEJCHUSIMH 00 OCHOBHBIX TEHJCHIIUSIX Pa3BUTHUS JIEKTPOHHOMN
KOMIIOHEHTHOMH 0a3bl

OIIK.9 v4 BJIAJIETh METOIaMH PaOOTHI C TII00ATTLHBIMU TTOMCKOBBIMU CUCTEMaMU

OIIK.9 y5 yMeTb paboTaTh ¢ MH(popMaIei B r1o0aIbHbIX KOMIIBIOTEPHBIX CETAX

I1K.1 312 3HaTh OCHOBBI KJIacCU(PUKAIIMN 00bEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKH

IK.1 315 3HaTh pU3NUECKUE MPUHIUIIBI pabO0ThI, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJIEHUS Y MPUHIUIIBI TOCTPOEHUS UHTETPAIbHBIX
MHUKPOCXEM U (PYHKIIHOHAJIBHBIX 3JIEMEHTOB

[K.1 323 HWMETh MPEJCTABICHUE O 30HHON CTPYKTYpPE SIHEPTETUUECKOrO CIIEKTPA B
TBEpABIX TEJIaX

IIK.1 yl7 YMeTh COCTaBIIATh aJeKBAaTHBIE MOJECIIU

[IK.2 31 3HaTh 0a30BbI€ TEXHOJIOTHUECKHUE MPOLIECCHl U 000pyI0OBaHUE, IPUMEHSIEMbIE B
ITPOU3BOJICTBE MaTEpUAJIOB 1 KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

[IK.2 310 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IBI U CPEACTBA U3MEPEHUS
(bU3NYEeCKUX BETUUYUH

[IK.2 315 3HaTh OCHOBHBIE (PU3NKO-XMMHUYECKHE CBOMCTBA MaTEPHUAJIOB, UCIIOJIb3yEMBIX B
MUKPOCHUCTEMHOM TEXHHUKE

[IK.2 yl2 YMeTh NPUMEHATh COBPEMEHHBIE METO/IBI MCCIIEIOBAHUS 111 CUHTE3A U
aHaJIM3a MaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON TEXHUKH

I1K.2 yl3 YMeTb onpeenaTh HaJIeXKHOCTh, CTAOUILHOCTh M BOCIIPOU3BOIUMOCTD
XapaKTEPUCTUK MaTEpUaAJIOB U 3JIEMEHTOB IIPY HAJIMYMH BHEITHUX BO3JEHCTBUIL

I1K.2 yl6 YMETb IPOU3BOAUTH U3MEPEHUS MNIEKTPUUECKUX BEJIMUUH C TOMOILIBIO

45




JIEKTPOU3MEPUTEINIBHBIX AHATIOTOBBIX U HU(PPOBBIX MPHUOOPOB, ONPEAETATH
napaMeTpbl PaJUOIEKTPOHHBIX YCTPOHUCTB, CAMOCTOSTENBHO pa3o0parhes B
INPUHLIUIHNAIBHON CXEM€e YCTPOHCTB, BBINOJIHUTh MOHTAX PaJN03IEKTPOHHOTO
YCTPOMCTBA

IIK.3

yl

YMeTh UHTEpIPETUPOBATH MOJY4YEHHBIE PE3YIbTaThl, KPUTHUECKU OILICHUBATD
pe3ysabTaThl PacyeToOB U SKCIEPUMEHTA

IIpou3BoacTBeHHAA 1T

AKTHKA: HAYYHO-UCCICA0BATEIbCKANA paﬁoTa

OK.7 33 3HATh OCOOCHHOCTHU MPOPECCHOHATHHOTO PA3BUTHUS JIMYHOCTH

OIIK.1 32 3HaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCITUIUIMH (MaTeMAaTHKa,
¢bu3nKa, XuMusi, OMOJIOTHS U IPYTUE CMEXKHBIE TUCIUTLIIHBI)

OIIK.1 35 3HaTh OCHOBHBIE (DM3MYECKUE 3aKOHBI U SBJICHUS

OIIK.1 36 3HATh 3aBUCHUMOCTh (PM3UYECKUX CBOMCTB OT CTCTICHU HEYMOPSIA0YECHHOCTH

OIIK.1 310 3HaTh YHUBEPCAIBHOCTH MAaTEMAaTUYECKUX METOOB B [I0O3HAHUU OKPYXKAIOILETO
Mupa

OIIK.1 314 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, ABIIAIOIIKECS OA30BBIMU JJIsl PELLICHUS 3a7a4
npoeccroHabHOM e TENbHOCTH

OIIK.1 yl Brnaners MeTogaMu 1 CpeicTBAMH €CTECTBEHHOHAYYHBIX JUCLUIUINH

OIIK.1 y3 YMeTh NpUMEHSTh 3HAHUSI €CTECTBEHHOHAYYHBIX AUCHUIUIMH JUIS PEIICHUS
poeCCHOHATTBHBIX 3a]1a4

OIIK.1 y8 YMETb MIPUMEHITh OCHOBHBIE 3aKOHBI U TPUHIIUIIBI (PU3UKU B CTAHAAPTHBIX U
CXOIHBIX CUTYaLHUSIX

OIIK.1 v9 yYMETb ONHCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSIHUS B TBEPJIOM Tele

OIIK.1 yl2 YMETh IPUMEHATH OCHOBHBIE METO/Ibl MATEMATUYECKOT0 alllapara B
MaTEeMaTHYECKUX MOJIENSIX 0OBEKTOB U MPOLIECCOB

OIIK.1 yl3 YMETb PUMEHATH CTATUCTUYECKUHN ITOXO0/ K UCCIEA0BAHUIO IIPOLIECCOB U
pelIeHNIOo 3a/1a4

OIIK.2 31 3HAaTh CBOMCTBA PA3JIMYHBIX IPYIII MATEPUAJIOB: JUIIEKTPUKOB,
MIOJIYTIPOBOJIHUKOB, IPOBOAHUKOB, MAarHUTHBIX MaTEPHUAJIOB

OIIK.2 32 3HATh KJIACCU(PHUKAIMIO TBEP/BIX T€JI HAa METAJLIbI, IOJTYIPOBOIHUKH U
JMBJIEKTPUKHU C TOYKHU 3PEHUsI 30HHOM Teopuu

OIIK.2 34 0a30Bble 3HaHUS (PyHAaMEHTAIbHBIX pa3ieiaoB GU3UKU B 00beMe,
HEOOXOMMOM JIJIs OCBOCHUS (PU3UIECKUX OCHOB B 00JIaCTH
poeCCHOHATILHOM 1€ TeIbHOCTH

OIlK.2 37 3HaTh OCHOBHBIE MaTEMAaTUYECKHE METObI, IPUMEHSAEMBIE B Pa3JIUIHBIX
pazzaenax GU3MKU

OIIK.2 38 3HaTh (PU3UKO-MATEMATHIECKUE MOJICIIH MPOIIECCOB B 00bEME U Ha
ITOBEPXHOCTHU NOJYIIPOBOJHUKOBBIX MaTepUaJIOB

OIIK.2 yb YMeTh OCYIIECTBIISATh OCTAHOBKY LieJel U 3a/1a4 paboThl PH BHITOTHEHUN
HAyYHBIX UCCIIEJOBAHUN U OPraHU3AIMH OIBITHO-TIPOMBIIIIEHHOTO
ITPOU3BOJICTBA

OIIK.2 y7 Brnanets HaBbIKaMu pabOTHI C COBPEMEHHBIM HCCIIEA0BATENBCKUM
000pynoBaHUEM

OIIK.2 y8 BBIOMpATh MpocTeline Mojienn (GU3NIEeCKUX 00BEKTOB U MPOIECCOB

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOJIEH (PU3NUYECKUX SIBICHUH, AeTIaTh IPU ATOM
He00XO0IMMBIE JIOTYILEHUS U OLIEHUBATh 00JaCTh MIPUMEHUMOCTH Pa3IUYHbBIX
MoJielIeH, MIIaHUPOBATh MPOCThIe PU3NUECKHUE IKCTIEPUMEHTHI U BHITIOIHSTh
(busnyecKkre n3MepeHus

OIlK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTHUK MOJIYIIPOBOAHUKOBBIX 3JIEMEHTOB

OIIK.3 35 3HATh OCHOBBI TEOPUU AJIEKTPOMArHUTHOTO TTOJISI

OIIK .4 31 3HATh DJIEMEHTHI HAUePTaTEILHON T€OMETPUHN U MH)XKCHEPHOH Tpaduku,

re€OMETPUUYECKOE MOJEINPOBAHNUE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHON
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rpaduku

OIIK .4 yl YMETh IPUMEHATh UHTEPAKTHBHBIE rPpah)uIecKre CHCTEMBI JJIsl BHIIOJTHEHUS U
pelakTUPOBaHMsI H300paKeHUI U yepTexel

OIIK.6 y4 YMETh MOJIb30BAThHCS HanboJIee pacIpOCTPaHEHHBIMU O(DUCHBIMU H
MaTeMaTHYECKUMU MTaKeTaMH NTPUKJIAHBIX IPOrpaMM

OIIK.6 y5 BJIA/IETh [IEPCOHAIBHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIIPaBJICHHUS
nHpopmarmen

OIIK.6 y6 YMETh OCYIIECTBIIATH MOMCK MHPOPMAITUH B JIOKATHHBIX U TJI00ATBHBIX CETIX

OIIK.6 y8 YMETh OIICHUBATh COCTOSIHUE M TCHICHIIMH Pa3BUTHUS HHOOPMAITMOHHBIX
TEXHOJIOTHI U MHPOPMATHUKU B COBPEMEHHOM OOILIECTBE

OIIK.6 y9 YMETb UCII0JIb30BATH A3BIKM U CUCTEMBI IPOIPAMMUPOBAHUS I PELLICHUS
poecCHOHANIbHBIX 3a]1a4

OIIK.6 y10 YMETh OCYIIECTBIIATH MOMCK MHPOPMAIUH B JIOKATHHBIX U TJI00ATBHBIX CETIX

OIIK.7 yl yMeThb paboTaTh Ha epcoHanbHOM KomnbioTepe B MS-DOS, OC WINDOWS ¢
MCTIOJIH30BAHUEM OCHOBHBIX MPHIIOKEHHI 00paOOTKH TEKCTOBOM M YHCIOBOU
uHbOpMalUY, CUCTEM ITPOrPaMMUPOBAHUS

OIIK.7 y2 BJIA/IETh CBEJCHUSIMHU 00 OCHOBHBIX TEHJCHIIUSIX Pa3BUTHUS JIEKTPOHHOMN
KOMIIOHEHTHOM 0a3bl

OIIK.9 yl yYMEEeT OCBauBaTh HOBBIE TIPOTPAMMHBIE CPEICTBA /IS TPO(EeCCHOHATBHOM
JesITebHOCTH

OIIK.9 y4 BJIa/IETh METOJIaMU pabOTHI C Ir100ATbHBIMU IOMCKOBBIMU CUCTEMAaMHU

OIIK.9 yS yMeThb paboTath ¢ nH(popMalrel B ro0aibHbIX KOMIIBIOTEPHBIX CETSIX

OIIK.9 y8 yMeeT IPUMEHATh OCHOBHBIE METO/IbI, CIIOCOOBI U CPEACTBA MOIYUYEHUS,
XpaHeHus U nepepaboTki HHGOPMAIMH C TIOMOIIBIO KOMIIBIOTEPOB H
KOMIIBIOTEPHBIX CPEJCTB

IIK.1 31 3HaTh TUIIOBBIE IPOrPaMMHBIE TPOTYKThI, ODUEHTUPOBAHHbBIE HA PEIICHNE
3a/1a4 MOJAEIMPOBAaHNs MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHON
TEXHHUKH, YIPaBJIE€HUE MPOIIECCAMU HAHOTEXHOJIOTUH, 00pabOTKy pe3yIbTaToOB,
IIOJIYYEHHBIX METOJJaMU HAHOJUArHOCTUKHU

IIK.1 310 3HaTh PU3NUECKHe NPUHIMIIBI, 3()PEKTH U MPOIECCHI, JIeKAILUE B OCHOBE
(YHKIIMOHMPOBAHUS MUKPOMEXaHUYECKMX U MUKPOIJIEKTPOMEXaHUYECKUX
CHCTEM

I1K.1 312 3HaTh OCHOBBI KJIACCH(PHKAIIMK 00BEKTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKH

IIK.1 315 3HaTh PpU3NUECKHUe MPUHIMIIBI pabOThI, PU3NUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJIEHUS U NPUHIUIIBI IOCTPOEHUS UHTETPAIBHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX SJIEMEHTOB

IIK.1 317 3HaTh OCHOBHBIE MTOHATUS MEXAaHUKH TBEPJIOTO Je(POPMUPYEMOrO Tela, OCHOBBI
pacyeToB Ha CTATUYECKYIO U TUHAMHYECKYIO TPOYHOCTh U )KECTKOCTh
3JIEMEHTOB KOHCTPYKIINM, KHHEMATUYECKUN U KUHETOCTaTUUECKUI aHAIIN3
MTOJIBHKHBIX JIEMEHTOB KOHCTPYKIIMH

I1K.1 318 3HaTh OCHOBHBIE MTOJIOKEHHUSI KBAHTOBOM MEXaHUKH U CTaTUCTUYECKON (PU3HKHU

IIK.1 319 3HaTh pU3NUECKUE MPUHIUIIBI PA0OTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCHCTEMHON TEXHUKH

I1K.1 322 3HaTh OCHOBHBIE IPUHIUIIBI MOJIETTMPOBAHUS

[K.1 323 HWMETh MPEJCTABICHUE O 30HHON CTPYKTYpPE SIHEPTETUUECKOrO CIIEKTPA B
TBEpABIX TEJIaX

[IK.1 yl YMeTh NpUMEHSATh METOIbI MOJIEUPOBAHUS C LIETbI0 3 HEeKTUBHON
ONTHMHU3ALMU CBOMCTB MaTepHaJIoB 1 KOMIIOHEHTOB HAaHO- U MUKPOCHCTEMHOM
TEXHUKH, IPOLIECCOB HAHOTEXHOJIOTHI U METO/I0B HAHOIMArHOCTUKHU

IK.1 y5 Bitagers HaBbIKAMM pacueTa OCHOBHBIX IIapAMETPOB MaTEPUAJIOB U

KOMITOHCHTOB MUKPO- 1 HAHOCHUCTEMHOMN TEXHHUKH
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TIK.1 y6 Brnanets HaBbIKaMU MPUMEHEHHSI METOJIOB PacUy€Ta U UCCIICIOBAHUS
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPOHCTB

I1IK.1 yl7 VYMeTh COCTaBIATh aeKBAaTHBLIE MOJEIIH

I1IK.2 31 3HaTh 6a30BbIe TEXHOJOTHYECKHUE MPOLIECCH U 000pYI0BaHUE, IPUMEHSIEMbIC B
ITPOU3BOJICTBE MAaTEPUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

I1IK.2 35 3HaTh KIacCU(UKAIMIO TBEPBIX TEJI HAa METAJLIBI, IIOJIYIPOBOAHUKH U
JUBJICKTPUKHU C TOUKHU 3PEHHsI 30HHOM TeOpUn

I1IK.2 310 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/Ibl U CPEJCTBA U3MEPEHHUS
(bU3M4YeCKUX BEJIUYUH

I1K.2 311 3HaTh KIacCU(PUKAIMIO MAaTEPUAIIOB MUKPOCUCTEMHON TEXHUKH

I1K.2 314 3HaTh OCHOBBI METPOJIOTUH

[IK.2 315 3HaTh OCHOBHBIC (DU3UKO-XUMHUYECKHUE CBOMCTBA MAaTEPHAJIOB, HCIIOJIb3yEeMbIX B
MHUKPOCHCTEMHON TEXHUKE

I1K.2 316 3HaTh OCHOBHBIE METO/IbI U CPEJCTBA U3MEPEHUS] (PU3NUECKUX BEITUUYUH

[IK.2 317 3nate Ppusndeckue 3pPeKTo U ABICHNUS, ISKANINE B OCHOBE IPUMEHEHHUS
MaTEpHUaJIOB B MUKPOCUCTEMHOMN TEXHUKE

[IK.2 y6 Biragers MeTOmaMu 3KCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS IAPAMETPOB U
XapaKTEpUCTUK MaTepUaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKU

IIK.2 y9 Brnaners HaBbIKaMM IPUMEHEHMsI CIPABOYHOIO ammapara o BeI0opy
TpeOyeMbIX MaTepPHUaIOB U KOMIIOHEHTOB JIEKTPOHHON TEXHHUKH IS
KOHKPETHBIX IPUMEHEHUN

I1K.2 yll Brnagets odopMiIeHHEM OTYETHON HAYYHO-HCCIIEAOBATEIHCKON TOKYMEHTAIIUN

[1IK.2 yl2 YMeTh IPUMEHATh COBPEMEHHBIE METO/IbI UCCIIEIOBAHMS LISl CUHTE3a U
aHaJIM3a MaTEpPUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON TEXHUKH

[IK.2 yl3 YMeTh onpenensaTh Ha/leKHOCTh, CTA0MIBHOCTh U BOCIIPOU3BOUMOCTD
XapaKTEPUCTHK MaTEpUaAJIOB U 3JIEMEHTOB ITPH HAJIMYUH BHEITHUX BO3JEHCTBUM

IK.2 yl6 YMETbH MPOU3BOAUTH U3MEPEHUS AIIEKTPUUECKUX BEIIUUHNH C IIOMOIIBIO
3JIEKTPOM3MEPUTENIBHBIX aHATIOTOBBIX U IU(PPOBBIX MPUOOPOB, ONPENENATh
MapaMeTpsl paiiod3JIeKTPOHHBIX YCTPOUCTB, CAMOCTOSTENILHO pa300paThes B
MIPUHIMIIHAIBHON CXEME YCTPOUCTB, BBINIOJIHUTh MOHTAX PAIN03JIEKTPOHHOIO
YCTPOWCTBA

IIK.2 yl7 YMETh MHTEPIIPETUPOBATh SKCIIEPUMEHTANIbHBIE (PU3UKO-XUMHUYECKIE JaHHbIE B
MOJIYTIPOBOJIHUKAX HA OCHOBE (DyH/IaMEHTAIbHBIX MMOJIOKEHUH TeOpun
TBEPAOrO TeJla

I1K.3 yl YMeTb HHTEpPIIPETUPOBATH ITOTYYEHHBIE PE3YyJIbTaThl, KPUTUYECKU OLICHUBATh
pE3yJIbTaThl PACUETOB U IKCIIEPUMEHTA

I1K.4 31 3HATh METO]Ibl OLIEHKU TEXHUKO-?PKOHOMUYECKOH 3((hEKTUBHOCTH MPOEKTOB

I1K.4 yl YMETh BBIIOJHATH MIPEIBAPUTEIbHOE TEXHUKO-9KOHOMUYECKOE 000CHOBaHHE
MIPOEKTOB

IIK.5 316 3HATh (PU3HKO-TEXHOJIOTMUYECKHE U IKOHOMUYECKUE OTPaHUYEHHSI UHTErpalliu
Y MMUHUATIOApU3aIlUH SJIEKTPOHHON KOMIIOHEHTHOU 0a3bl

IIK.8 32 3HaTh PU3NUECKYIO, XUMUKO-(PU3MYECKYIO U TEXHOJIIOTUYECKYIO CYIIIHOCTh
IIPOLIECCOB, MPOTEKAIOIINX MPU U3TOTOBJIEHUN MUKPOCHUCTEM;
MTPOU3BOJCTBEHHYIO TUTHEHY: YUCTOTY MaTepuaoB U nomemenuit; ECT/ u eé
IIPUMEHEHNE

IIK.8 yl Brnaznets nmpoekTupoBaHNEM TEXHOJIOTHH U3TOTOBIIEHUS JIEMEHTHOU Oa3bl
HAHO- U MUKPOCHUCTEMHON TEXHUKH

[IK.8 v4 YMeTh TPpOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE

MPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MPIKpOCPICTGMHOfI TCXHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHUCTEM, CCHCOPOB 1 aKTIOATOPOB
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IIpousBoacTBeHHas (MpeIAUNJIOMHAs) NPAKTHKA: MPAKTHKA 10 MOJY4YeHHI0 NPO(ecCHOHATIBLHBIX

yMeHHﬁ H OIIBITA IMPO(

€CCHOHAJILHOM IesITeJIbHOCTH

IK.1 31 3HaTh TUIOBBIE TPOTPAMMHBIE MPOTYKThI, OPUEHTUPOBAHHBIC HA PEILICHUE
3a]1a4 MOJEJIMPOBAaHUS MAaTEPUAIIOB U KOMIIOHEHTOB HAaHO-U MUKPOCHCTEMHOM
TEXHUKH, YIIPaBJIeHHUE IPOLleccaMl HAaHOTEXHOJIOTUH, 00pabOTKyY pe3ybTaToB,
I10JIYYEHHBIX METOJJaMU HAHOJUArHOCTUKH

[K.1 310 3HaTh (U3UYECKUE TPUHITUIIBI, YO (EKTHI U MPOIECCHI, JSKAIIUE B OCHOBE
(YHKIIMOHUPOBAHUS MUKPOMEXaHUYECKUX M MUKPOIJIEKTPOMEXaHUIECKUX
CUCTEM

I1K.1 312 3HaTh OCHOBBI KJIACCH(PHUKAIINK 00HEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKH

[K.1 315 3HaTh (U3UYECKUE TPUHITUIIBI paOOTHI, GU3HUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTMH U3TOTOBJIEHUS U MPUHIUIIBI IOCTPOEHUS UHTETPAIbHBIX
MHUKPOCXEM U (DYHKIIMOHAJIbHBIX 3JIEMEHTOB

IIK.1 317 3HaTh OCHOBHBIE MTOHATHUS MEXAHUKH TBEPJIOTO Ae(POPMUPYEMOTO Tella, OCHOBBI
pacyeToB Ha CTaTUYECKYIO U JUHAMUYECKYIO IIPOYHOCTD U JKECTKOCTb
3JIEMEHTOB KOHCTPYKIIMM, KHHEMAaTUYECKUIM U KHHETOCTATUYECKUI aHAJIN3
IIOJIBMKHBIX 2JIEMEHTOB KOHCTPYKIIMM

I1K.1 318 3HaTh OCHOBHBIE MOJIOKEHHSI KBAHTOBON MEXaHUKU U CTATUCTUYECKON (DU3UKHU

IIK.1 319 3HaTh PU3NUECKUE TPUHIMITEI PA0OTH OCHOBHBIX CTPYKTYP W KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

I1K.1 322 3HaTh OCHOBHbIE PUHIUIIBI MOJIETTUPOBAHUS

IK.1 323 UMETBH IPEJCTABIECHNE O 30HHOM CTPYKTYpPE SHEPreTUUECKOIO CIIEKTPA B
TBEPABIX TEJIaX

[K.1 yl YMeTh NpUMEHSATh METOIbI MOJICTUPOBAHUS C 1IN0 3 HEeKTUBHON
ONTHMHU3ALIUU CBOICTB MaTepHalioB 1 KOMIIOHEHTOB HaHO- U MUKPOCHCTEMHOMN
TEXHMKH, IPOLIECCOB HAHOTEXHOJIOTMI U METOI0B HAHOJUATHOCTHKH

IIK.1 yS BitageTs HaBbIKaMM pacueTa OCHOBHBIX IIapAMETPOB MAaTE€PUAJIOB U
KOMITOHEHTOB MUKPO- ¥ HAHOCUCTEMHON TEXHUKHU

IIK.1 yb BirageTs HaBbIKaMM IPUMEHEHUS METO/IOB pacdy€Ta v UCCIICIOBAHUS
MHUKPO3JIEKTPOMEXAHUUECKHX JIEMEHTOB U YCTPONCTB

IIK.1 yl7 YMeTh cOCTaBIIATh aeKBaTHBIC MOJESIIN

[1K.2 31 3HaTh 0a30BbI€ TEXHOJIOTHMUECKHUE MIPOLIECCH U 000pyI0BaHUE, IPUMEHSIEMbBIE B
ITPOU3BOJICTBE MAaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

[IK.2 35 3HaTh KJ1accU(UKALMIO TBEPABIX TEJ Ha METAJLJIbl, OJYIIPOBOIHUKU U
JUDJIEKTPUKHU C TOUKHU 3PEHMsI 30HHOM TEOpUHn

[IK.2 310 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/Ibl U CPEJICTBA U3MEPEHHUS
(bU3MYEeCKUX BETUUYUH

I1K.2 311 3HaTh KJIacCU(UKALMIO MAaTEPHAIOB MUKPOCUCTEMHON TEXHUKH

I1K.2 314 3HaThb OCHOBBI METPOJIOTUH

[IK.2 315 3HaTh OCHOBHbIE (PU3UKO-XMMHUYECKHE CBOMCTBA MaTEPHUAJIOB, UCIIOJIb3yEMBIX B
MUKPOCHCTEMHOU TEXHHUKE

I1K.2 316 3HaTh OCHOBHBIE METO/bI M CPEJICTBA U3MEPEHUs (PU3NUECKUX BEITMUYUH

[IK.2 317 3Hatb pusndeckue 3Q(EKTh U SIBICHUS, JIekKalIUe B OCHOBE TPUMEHEHHUS
MaTEpHUaJIOB B MUKPOCUCTEMHON TEXHUKE

[IK.2 yb Biragets MeTOaMM 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS ITAPAMETPOB U
XapaKTEpUCTUK MaTepUaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKHU

I1IK.2 y9 Brnaners HaBbIKaMM IPUMEHEHHSI CIPABOYHOTO ammapara o BeI0opy
TpeOyeMBIX MaTE€pHUaIoB U KOMIIOHEHTOB JIEKTPOHHON TEXHUKH JUIs
KOHKPETHBIX IIPUMEHEHUN

I1K.2 yll Bragets odopmiieHreM 0TYETHOM HAYYHO-UCCIEIOBATEIHCKON JOKYMEHTAIINHI
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IIK.2

yl2

VmeTs IMPUMCHATHE COBPEMECHHBIC METOAbI UCCIICAOBAHMNA OJIA CHUHTE3a U
aHaJIM3a MaTCprajioB U KOMIIOHCHTOB HAHO- U MPIKpOCHCTGMHOfI TCXHUKHU

I1IK.2

yl3

VYmeTs ONnpeCaAcIATh HAACKHOCTD, CTaOMIBLHOCTD U BOCIIPOHU3BOAUMOCTD
XAPAKTCPUCTHK MAaTCPHUAJIOB U 3JICMCHTOB IMTPHU HAIWMYHWUN BHCIIHUX BO3I[CI>1CTBI/Iﬁ

I1IK.2

yl6

YMETb MPOU3BOAUTH U3MEPEHHUS SJICKTPUUECKUX BEIMYMH C TOMOLIBIO
ANEKTPOU3MEPHUTEITHHBIX AHATIOTOBBIX M MU(PPOBBIX MPUOOPOB, ONIPEIEIIATH
napaMeTpsl PaiiodIEKTPOHHBIX YCTPOMCTB, CAMOCTOSTENILHO pa300paThes B
MPUHIUIIAATIBHON CXeME YCTPOUCTB, BBHITIOJIHUTH MOHTAXK PaJMO3JIEKTPOHHOTO
YCTpOICTBA

I1IK.2

yl17

YMETh HHTEPIIPETUPOBATH SKCIIEPUMEHTAIbHBIC (PHU3UKO-XUMHUYECKUE JAaHHBIC B
MOJIyIIPOBOJIHUKAX HA OCHOBE ()yHIaMEHTAJIbHBIX MOJIOKEHUH TeOpUH
TBEPIOTO Tela

IIK.3

yl

YMeTh UHTEpIPETUPOBATH MOJYYEHHBIE PE3YIbTaThl, KpUTHUECKU OLICHUBATD
pe3yiabTaThl Pacye€TOB U SKCIICPUMEHTA

I1K.4

31

3HATh METObI OIICHKH TEXHUKO-?KOHOMHYECKOU 3(1)(1)6KTI/IBHOCTI/I IIPOCKTOB

I1IK.4

yl

YMETh BBINOJHATH MIPEJIBAPUTEIBHOE TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHHE
IIPOEKTOB

IIK.5

316

3HaTh (PU3UKO-TEXHOJOTMUECKUE U IKOHOMHUYECKUE OTPaHUYCHUS UHTETPALlIH
Y MUHHATIOapU3alliy AIEKTPOHHONH KOMIOHEHTHON 0a3bl

IIK.8

32

3HaTh PU3NUECKYI0, XUMUKO-(PH3UUECKYIO U TEXHOJIOIHUECKYIO CYIIHOCTh
IIPOLIECCOB, MPOTEKAIOIINUX IIPU U3TOTOBIEHUN MUKPOCUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YUCTOTY MarepuasoB u noMeuiennii; ECT/ u eé
IIPUMEHEHHE

IIK.8

Bnagets IMPOCKTUPOBAHUCM TCXHOJIOIT'MHU U3IrOTOBJICHHA 3JIEMEHTHOH 0a3bl
HaHO- U MHKpOCHCTeMHOﬁ TCXHUKHU

I1K.8

YMmeTh MMPOBOAUTH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOT'MYCCKOC
IMPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MHKpOCHCTeMHOfI TCXHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHUCTCM, CCHCOPOB U AKTHOATOPOB

Focydapcmeeﬁﬁa}z umoezoeas ammecmayusl

HToroBbiii MeXAUCHUIIMHAPHBIN IOCY1aPCTBEHHbIN IJK3aMeH 110 HANPAaBJICHHUIO

OIIK.1 34 UMETb MPEJCTABICHHUE O CBA3U (PU3NKO-XUMHUECKUX CBOMCTB TBEPABIX TEII C UX
BHYTPEHHEHN CTPYKTYPOU

OIIK.1 35 3HaTh OCHOBHBIE (PM3NYECKHE 3aKOHBI U SIBJICHUS

OIIK.1 38 3HATh 0a30BbIE MOJIOKEHUS (DYH/IaMEHTAIbHBIX Pa3/IeJIOB MAaTEMATHUKH B
o0beMe, HeOOXOJUMOM JUTS BJIa/IEHUS] MAaTEMaTHYECKUM amapaToM JUis
00paboTku nHMOPMAIUU U aHAJIM3a JAaHHBIX B 00J1aCTH TPO(eCCHOHATTbHON
JESITEIbHOCTH

OIIK.1 314 3HATh OCHOBHBIE 3aKOHBI (PM3UKH, SBIISIOLIMECS 0a30BBIMU JIJIS1 pELICHUS 3a/1a4
poeCCHOHATILHOMN J1eATeIbHOCTH

OIIK.3 36 3HAaTh YKBUBAJICHTHBIEC CXEMbl AaKTUBHBIX 2JIEMEHTOB

OIIK.3 yb YMeTh NpOrHO3UPOBAaTh N3MEHEHNE CBOMCTB 3JIEMEHTOB IIPU U3MEHEHNUN
BHEITHUX YCJIOBHI U BO3JIEHCTBUU BPEIHBIX (aKTOPOB

OIIK.6 y5 BJIA/IETh NIEPCOHAIBHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIIPABIICHUS
nHpopmanuen

OIIK.6 y6 YMETh OCYIIECTBISATH MOMCK HH(POPMAIIMH B JIOKAJTBHBIX U TIT00ATBHBIX CETIX

I1K.1 312 3HaTh OCHOBBI KJIACCH(PHUKAIIMKA OOBEKTOB HAHO- U MUKPOCHUCTEMHON TEXHUKH

[IK.1 314 3HATh (PU3HUECKYIO CYIIHOCTD MTPOLIECCOB, MPOTEKAIOIIUX B POBOIHUKOBBIX,
MIOJIYIPOBOIHUKOBBIX, AUDJIEKTPUUECKUX U MarHUTHBIX MaTepHuaax B
Pa3IMYHBIX YCIOBHSX KCITyaTalluy;

IK.1 315 3HaTh pU3NUECKUE MPUHIUIIBI pabO0ThI, (PU3NYECKYIO CTPYKTYPY, OCHOBBI

TCXHOJIOTUHN U3TOTOBJICHUA W IIPUHIUIILI TOCTPOCHUA HHTCI'PAJIBHBIX
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MHUKPOCXEM U (PYHKIIMOHAIbHBIX SJIEMEHTOB

IK.1 316 Brnaners MeToaMu YHMCICHHOTO MOJCTUPOBAHUS (PU3UKO-XUMHYECKUX
IIPOLIECCOB U SIBJICHUH, JISKAIIMX B OCHOBE HAHOTEXHOJIOIHH

IK.1 319 3HaTh (pU3NUECKUE MPUHIMIIBI PA0OTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HaHO- U MUKPOCUCTEMHON TEXHUKHU

IK.1 320 3HaTh PU3UKO-MAaTEeMaTUIECKHE U (PU3UKO-XUMUIESCKHE MOJICIU MPOIIECCOB
HaHOTEXHOJIOTUH

IIK.1 321 3HaTh MaTEMaTUYECKUN armapaT U YUCICHHBIE METO/IbI 11 MOACIUPOBAHUS
(GU3NKO-XUMHUYECKUX IPOLIECCOB U SIBIECHUH, JISKAIIUX B OCHOBE
HAHOTEXHOJIOTUU

I1IK.1 322 3HaTh OCHOBHBIE IPUHIIMIIBI MOJEIUPOBAHUS

I1K.1 yl7 VYMeTh COCTaBIATh aeKBAaTHLIE MOJEIIN

I1IK.2 35 3HaTh KIacCU(PUKAIMIO TBEPBIX TEJI HA METAJLIBI, IIOIYIPOBOAHUKH U
JMAJIEKTPUKU C TOUKU 3PEHUs 30HHOHN TeOpUH

[IK.2 38 3HaTh pyHAAMEHTATBHBIE OCHOBBI ITPOIIECCOB CHHTE3a MaTePHAaIOB U
KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TeXHUKU

[1IK.2 39 3HaTh OCHOBHbIE BUbl M CBOMCTBA HAHOMATEPHUAJIOB, TUIIOBBIE
TEXHOJIOTHYECKHE MPOLIECChl MX NOJIYYEHHUs, a TAKXKe TUIIOBOE 000pyI0BaHHE

I1K.2 316 3HATh OCHOBHBIE METO/BI M CPEJICTBA U3MEPEHUS (PU3NIECKUX BEITHUNH

3ammTa BhINYCKHON KBAJIN(UKANMOHHON PpadoThl

OK.1 y3 YMETb apIryMEHTHUPOBAHO BBICTPAUBATh JJOKA3aTEJIbCTBA, JIOTUKY TOHUMAHMUS
aKTyaJIbHbIX IPO(QECCHOHATBHBIX U HPABCTBEHHBIX MPoOIIEM

OK.2 31 3HATh O0IME 3aKOHOMEPHOCTH U HALIMOHAJIbHBIE OCOOEHHOCTH Pa3BUTHUS
Poccuiickoro rocynapcTsa u o0iecTsa

OK.3 33 3HATh MOAXO0/bI K (POPMHUPOBAHUIO IPOM3BOICTBEHHBIX 3aTPaT Ha U3TOTOBJICHUE
npoaykuuu (pabot, yciyr)

OK /4 33 3HATh NpaBa U 0053aHHOCTH rpaxaaHuHa PO

OK.5 y3 BJIa/IE€Th HAaBbIKAMU MMYOJIMYHOTO BBICTYIUJICHUS, YCTHON IPE3eHTaLNN
pe3yabTaToOB NPO(EeCCHOHANBHON AEATENBHOCTH Ha PYCCKOM M HHOCTPAHHOM
SI3BIKE

OK.5 v4 YMETb OCYHIECTBIIATH JEJIOBYIO MIEPENUCKY HA PYCCKOM SI3BIKE

OK.5 yS YMETh JIOTUYECKH BEPHO, ApTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHMEHHYIO peub B cpepe npodeccHoHaIbHOM IeITeNbHOCTH Ha PYCCKOM U
MHOCTPAHHOM SI3bIKE

OK.6 yl yYMETb OAOHpPaTh MAPTHEPOB AJisi 3P (HEKTUBHON pabOThl B KOMaH/Ie

OK.7 31 3HaTh TPACKTOPUHU CAMOPA3BUTHUsI M caMO0Opa30BaHuUs B TEUEHHE BCEH KU3HU

OK.7 33 3HaTh OCOOEHHOCTH MPOGECCHOHATHHOTO PA3BUTHS JTUIHOCTH

OK.8 31 3HaTh OCHOBBHI 3/I0POBOI'0 00pa3a KU3HU

OK.9 31 3HATh MPOOJIEMBI IKOJIOTUHN

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUILINH (MaTeMaTHKa,
¢bu3nka, Xumusi, OMOJIOTHS U IPYTUE CMEKHBIE TUCITUIUINHBI)

OIIK.1 35 3HaTh OCHOBHBIE (PM3NYECKHE 3aKOHBI U SIBJICHUS

OIIK.1 36 3HATh 3aBUCUMOCTb (DU3NYECKUX CBOMCTB OT CTENEHU HEYNOPSIOYEHHOCTH

OIIK.1 310 3HaTh YHUBEPCAIBHOCTb MATEMATUYECKUX METOJOB B IIO3HAHUU OKPYKAIOLIErO
MHUpa

OIIK.1 314 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SBIISOLIMECS 0a30BBIMU JIJISl pELICHUS 3a/1a4
poeCCHOHATILHOM J1eATeIbHOCTH

OIIK.1 yl Brnanets MeTogaMu 1 cpeicTBAMU €CTECTBEHHOHAYYHBIX JUCIUIIINH

OIIK.1 y3 YMeTh NIPUMEHSATh 3HAaHUS €CTECTBEHHOHAYYHBIX JUCLIUIUIMH ISl PEILICHUS
poeCCHOHAIBHBIX 3a]1a9

OIlIK.1 y8 YMETh PUMEHSATh OCHOBHBIC 3aKOHBI U PUHIIMIIEI (PU3UKH B CTAHJAPTHBIX U
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CXOJHBIX CUTYyallUAX

OIIK.1 y9 YMETh ONUCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSIHUS B TBEP/IOM TEJIe

OIIK.1 yl2 YMETh IPUMEHSITh OCHOBHBIE METO/Ibl MATEMaTUYECKOTO alapara B
MaTEeMaTHYECKUX MOJIEISIX O0BbEKTOB M MTPOIIECCOB

OIIK.1 yl3 YMETbh IPUMEHSTh CTATUCTUYECKUM MOAXO0] K UCCIIEIOBAHUIO MPOIIECCOB U
pELIEHNUIO 3a/1a4

OIIK.2 31 3HATh CBOMCTBA Pa3IMYHBIX IPYII MAaTEPUAJIOB: TUJICKTPUKOB,
10JIYTIPOBOJIHUKOB, IPOBOJHUKOB, MAarHUTHBIX MaTEPHUAJIOB

OIIK.2 32 3HATh KJIaCCU(UKAITUIO TBEPBIX TEI HA METAJLJIbI, TOJYIIPOBOTHUKH 1
JURJIEKTPUKHU C TOUKHU 3pEHMsI 30HHOM Teopuu

OIIK.2 34 0a30BbIe 3HaHUS (PyHIaMEHTAIBHBIX Pa3/ieioB (U3UKU B 00bEME,
HE0OXOIMMOM JIJIsl OCBOCHHS (PU3NYECKIX OCHOB B 00J1aCTH
pohecCHOHALHON e TEIIBHOCTH

OIIK.2 37 3HATh OCHOBHBIE MAaTEMaTUYECKHE METO/IbI, IPUMEHSIEMbIC B PA3IMUHBIX
pazzaenax GU3NKU

OIIK.2 38 3HaTh QU3HKO-MATEMaTHIECKUE MOJICIIH TIPOIIECCOB B 00bEME U Ha
MTOBEPXHOCTHU NOJYIIPOBOJHUKOBBIX MaTepUaJOB

OIIK.2 y6 YMeTh OCyIIeCTBIATh OCTAaHOBKY 1IeJel U 3a/1a4 paboThI MIPH BBITOJIHEHUU
HAy4YHBIX UCCIIEJOBAHUN U OPraHU3alMH OIBITHO-TIPOMBIIIIEHHOTO
MIPOU3BOJICTBA

OIIK.2 y7 Bnanets HaBbIKaMu pabOTHI C COBPEMEHHBIM HCCIIEA0BATEIBCKUM
000pynOBaHUEM

OIIK.2 y8 BBIOMPATH MpOCTEHIIINE MOAETH (PU3MUECKIX 0OBEKTOB H MPOIIECCOB

OIIK.2 y9 YMETb CTPOUTH TEOPETUUECKUE MOJIETH (PU3UUECKUX SBICHUM, AeNaTh IPU TOM
HE00XOAMMBIE JIOMYIICHUS ¥ OLICHUBATh 00JIACTh MPUMEHUMOCTH Pa3InIHbBIX
MoJieJIeH, IIIaHUPOBATh MPOCThIe (PU3NYECKHUE IKCIIEPUMEHTHI U BHITIOIHSATD
(u3nyecKre n3MepeHus

OIlK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTUK MOJIYIPOBOIHUKOBBIX AJIEMEHTOB

OIIK.3 35 3HATh OCHOBBI TEOPUH HIEKTPOMArHUTHOTO MOJIS

OIIK .4 31 3HATh IEMEHTHI HaUepTaTEIbHON T€OMETPUN U UHKEHEPHOH rpaduKu,
reOMETPUUECKOE MOJEIINPOBAHNE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHON
rpaduku

OIIK 4 yl yYMETb IPUMEHITh HHTEPAKTUBHBIE IpapuuecKre CUCTEMBI TSl BBIMOTHEHUS U
peAaKTUPOBAaHUS N300paKEHNUH U YepTexken

OIIK.5 32 3HaTh METOJIbl 00Pa0OTKM HIKCIIEPUMEHTAIBHBIX JJaHHBIX COBPEMEHHBIMU
IPOrpaMMHBIMH ITaKETaMHU

OIIK.6 31 3HATh MPaBOBbIE OCHOBBI MH(POPMAIIMOHHOHN 0€301MaCHOCTH U MPUHIUITBI
3allUThl aBTOPCKOT0 IIPaBa Ha MPOrpaMMHBIE TPOTYKTHI

OIIK.6 y3 YMEThb PUMEHSATh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJCTBA MOTYyUSHHUS,
XpaHeHus U nepepaboTku HHPOPMAIHK ¢ TOMOUIbI0 KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CPECTB

OIIK.6 y4 YMETh M0JIb30BaThCs HanboJee pacpoCTpaHEHHBIMU O(DUCHBIMU U
MaTeMaTHYeCKUMHU MaKeTaMU MPUKIIAJHBIX IPOTrpaMM

OIIK.6 y5 BJIA/IETh NIEPCOHAIBHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIIPABIICHUS
nHpopmanuen

OIIK.6 y6 YMETh OCYIIECTBISTh MOMCK MH()OPMAIMH B JOKAIBHBIX U IN100ATBHBIX CETAX

OIIK.6 y7 YMETh UCIIOJIb30BATh CIIEUAIIN3UPOBAHHBIEC TPOTPAMMHBIE CPEJCTBA ITPU
peneHnH mpohecCUOHATBHBIX 331a4

OIIK.6 y8 YMETh OIICHUBATh COCTOSIHUE M TCHICHIIMH Pa3BUTHUS HHOOPMAITMOHHBIX
TEXHOJIOTUI U MHPOPMATUKU B COBPEMEHHOM OOIIECTBE

OIIK.6 y9 YMETh UCIOJIb30BaTh SA3bIKA U CUCTEMBI TPOTPAMMUPOBAHUS 11 PELICHUS
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poeCCHOHATBHBIX 3a]1a9

OIIK.6 y10 YMETh OCYIIECTBIIATH MOUCK MHPOPMAIUH B JIOKATHHBIX U TJI00ATBHBIX CETIX

OIIK.7 31 HNmeTts nipeacraBiieHUE 0 NEPCIEKTUBHBIX HAIIPABICHUSAX PA3BUTHS
MIOJIYIIPOBOTHUKOBOM 3JIEMEHTHOM 0a3bl

OIIK.7 yl yMeTh paboTaTh Ha iepcoHaibHOM KoMmmbioTepe B MS-DOS, OC WINDOWS ¢
MCTIOJIb30BAHUEM OCHOBHBIX MPHIIOKEHHUH 00pabOTKU TEKCTOBOW M YUCIIOBOM
nH(pOpMaLUU, CUCTEM ITPOrPaMMUPOBAHUS

OIIK.7 y2 BJIAJICTh CBEJCHUSAMHU 00 OCHOBHBIX TEHACHLUSAX PA3BUTHS AJICKTPOHHOMN
KOMIIOHEHTHOM 0a3bl

OIIK.8 31 3HATh MPABOBbIE OCHOBBI M CHCTEMbI CTAHAAPTH3AIMU U CePTUDUKATUT

OIIK.9 yl yMEEeT OCBanBaTh HOBBIE MPOTPAMMHBIE CPENICTBA ISl TPO(HECCHOHATEHON
JesITebHOCTH

OIIK.9 y4 BJIJICTh METOJJaMH PAOOTHI € TII00AIbHBIMU TTOMCKOBBIMH CUCTEMaMHU

OIIK.9 yS yMeThb paboTath ¢ nH(popmMalrel B ro0aibHbIX KOMIIBIOTEPHBIX CETSIX

OIIK.9 y8 yMEeT MPUMEHSITh OCHOBHBIC METOJIbI, CIIOCOOBI M CPEJICTBA TIOTyUCHUS,
XpaHeHHUs U nepepaboTKu UH(OPMAIMH € TIOMOLIbI0 KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CPE/ICTB

IK.1 31 3HaTh TUIIOBBIE IPOI'PAMMHBIE IPOJYKThI, ODUEHTUPOBAHHbBIE HA PELICHUE
3aJ1a4 MOJEJIMPOBAaHUS MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHOM
TEXHUKH, YIpaBJIeHHUE IpolleccaMi HAaHOTEXHOJIOTUH, 00pabOTKy pe3ysbTaToB,
II0JIYYEHHBIX METOJJaMU HAHOJMArHOCTUKH

[K.1 310 3HatTh (pu3HUecKre MPUHLHUIIBI, () EKTHI U MPOIIECCHI, JeKaIIe B OCHOBE
(YHKIMOHUPOBAHUS MUKPOMEXaHHMYECKIX M MUKPOIJIEKTPOMEXaHUIECKUX
CHCTEM

I1K.1 312 3HaTh OCHOBHI KJIACCH(HUKAINY 00HEKTOB HAHO- U MUKPOCHCTEMHOHN TEXHUKH

IIK.1 315 3HaTh (pU3NUECKHe MPUHIMIIBI padOThI, PU3HUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJIEHUS U NPUHIUIIBI IOCTPOEHUS UHTETPAIBHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX SJIEMEHTOB

IK.1 317 3HaTh OCHOBHBIE MTOHATUS MEXAHUKH TBEPJIOTO Je(POPMUPYEMOrO Tela, OCHOBBI
pacueToB Ha CTATUYECKYIO U JUHAMHUYECKYIO IPOYHOCTh U JKECTKOCTh
2JIEMEHTOB KOHCTPYKIIMI, KHHEMATUYECKUN U KUHETOCTAaTUUECKUI aHAIIN3
MTOJIBMKHBIX 2JIEMEHTOB KOHCTPYKIIMH

I1K.1 318 3HaTh OCHOBHBIE MOJIO’KEHHsI KBAHTOBOM MEXaHMKH U CTAaTUCTUYECKON (U3UKU

IIK.1 319 3HaTh (pU3NUECKHe MPUHIMIIBI paOOTHI OCHOBHBIX CTPYKTYpP U KOMIIOHEHTOB
HAHO- U MUKPOCHUCTEMHON TEXHUKH

I1K.1 322 3HaTh OCHOBHBIE MPUHIUIIBI MOJIETUPOBAHUS

IIK.1 323 UMETh IPEJCTABIEHNE O 30HHOM CTPYKTYpPE SHEPreTHUYECKOIO CIIEKTPA B
TBEPABIX TeJIax

IIK.1 yl YMeTb NpUMEHATh METO/Ibl MOJETUPOBAHUS C 11ETbI0 (P PEeKTUBHOM
ONTHMHU3AIUY CBOMCTB MaTepHaIOB U KOMIIOHEHTOB HAaHO- U MUKPOCHCTEMHOM
TEXHHKH, IPOLIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOJUArHOCTHKH

IIK.1 y5 Brnaners HaBbIKaMU pacueTa OCHOBHBIX I1ApaMETPOB MaTEPUAIIOB U
KOMITOHEHTOB MUKPO- U HAHOCUCTEMHON TEXHUKHU

IIK.1 yb Bnaners HaBbIKaMU IPUMEHEHHUSI METOJIOB paciy€Ta U UCCIICIOBAHUS
MHUKPO3JIEKTPOMEXaHUUECKUX 3JIEMEHTOB U YCTPOUCTB

IIK.1 yl7 YMeTh COCTaBIIATh aJeKBaTHBIC MOJECIIN

[IK.2 31 3HaTh 0a30BbI€ TEXHOJIOTHUECKHUE MPOLIECCHl U 000pyI0OBaHUE, IPUMEHSIEMbBIE B
ITPOU3BOJICTBE MAaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOMN TEXHUKHU

[IK.2 35 3HaTh KJIacCU(DHUKAIIMIO TBEPBIX TE HA METAJLIBI, TOTYITPOBOIHUKHU U
JURJIEKTPUKHU C TOUKHU 3pEHMsSI 30HHOM Teopuu

[1K.2 310 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI M CPEJICTBA U3MEPEHUS
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(UBUYECKUX BEITMYUH

I1K.2 311 3HaTh KIaCCU(PUKAIIMIO MATEPUATIOB MUKPOCUCTEMHON TEXHUKH

I1K.2 314 3HaTh OCHOBBI METPOJIOTUH

I1IK.2 315 3HaTh OCHOBHBIE (DU3UKO-XUMHUYECKHE CBOMCTBA MAaTEPHAJIOB, UCTIOIb3yEMBIX B
MUKPOCHCTEMHOM TEXHHUKE

I1K.2 316 3HATh OCHOBHBIE METO/BI M CPEJCTBA U3MEPEHUS (PU3NIECKUX BEITHUNH

[IK.2 317 3HaTh ¢puznveckue 3 (HEKTHI U IBJICHHS, JISKAIIHE B OCHOBE TPUMEHEHUS
MaTEpUaIOB B MUKPOCUCTEMHON TEXHUKE

I1IK.2 y6 Bitagets MeTOIaMM 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS I1APAMETPOB U
XapaKTEPUCTUK MaTepUaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOHN
TEXHUKHU

[IK.2 y9 BrageTs HaBbIKaM¥ MPUMEHEHHS CITPABOYHOTO arlrapara 1o BeIOopy
TpeOyeMBbIX MaTEPUAIOB M KOMIIOHEHTOB 3JIEKTPOHHON TEXHUKH IS
KOHKPETHBIX IPUMEHEHUN

I1K.2 yll Brnagets odopMiIeHHEM OTYETHON HAYYHO-HCCIIEAOBATEIHCKON TOKYMEHTAIIUN

IIK.2 yl2 YMeTh NpUMEHATh COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS AJI CUHTE3A U
aHaJIM3a MaTEpPUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHON TEXHUKH

IIK.2 yl3 YMeTh onpenensaTh Ha/le)KHOCTb, CTA0OMIIBHOCTh U BOCTIPOU3BOAMMOCTD
XapaKTePUCTUK MaTepUaAJIOB U 3JIEMEHTOB ITPU HAJIMYUH BHEHITHUX BO3JEHCTBUIM

IIK.2 yl6 YMETb [IPOU3BONUTH U3MEPEHMSI DJIEKTPUUECKUX BEJIINYMH C TOMOIIBIO
AJIEKTPOU3MEPUTEIIBHBIX AHAIOTOBBIX U IU(PPOBBIX MPHOOPOB, ONPEENIATH
napaMeTpbl PaJuoIEKTPOHHBIX YCTPONUCTB, CAMOCTOSATENBHO pa3o0paThes B
MIPUHLMIIUATIBHONW CXEME YCTPOMUCTB, BBIIOIHUTH MOHTAX Pai03JIEKTPOHHOTO
yCTPOMCTBA

[IK.2 yl7 YMETbh UHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbIE (PU3UKO-XUMHUECKHUE JaHHbIE B
MOJTYIIPOBOJIHUKAX HA OCHOBE ()yHAAMEHTAIBHBIX MOJIOKEHUH TEOpHH
TBEPAOro Tela

I1K.3 yl YMeTb HHTEPIIPETUPOBATH ITOJTYYEHHBIE PE3YyJIbTaThl, KPUTUYECKU OLICHUBATh
pE3YJIbTAaThl PACYETOB U IKCIIEPUMEHTA

I1K.4 31 3HATh METO]Ibl OLIEHKU TEXHUKO-PKOHOMUYECKON 3 (hEKTUBHOCTH MPOEKTOB

I1IK.4 yl YMETh BBIIOJHSATH MTPEIBAPUTEIIbHOE TEXHUKO-9KOHOMUYECKOE 0O0CHOBaHHE
IIPOEKTOB

IIK.5 316 3HaTh PU3UKO-TEXHOJOTHUECKUE U FKOHOMHUYECKUE OTPaHUYEHUS HHTETPaLlH
1 MUHHATIOapU3aliy AIEKTPOHHOW KOMIOHEHTHOM 0a3bl

IIK.8 32 3HaTh GU3NYECKYIO0, XUMHUKO-(DU3NUYECKYIO U TEXHOJIOTHYECKYIO CYIIHOCTh
MIPOLIECCOB, MPOTEKAIOIINX MPU U3TOTOBIEHUN MUKPOCHUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YUCTOTY MarepuasioB u noMeuniennit; ECT/ u eé
MIPUMEHEHNE

IIK.8 yl Brnanets npoekTHpoOBaHHEM TEXHOJIOTHH U3TOTOBIICHHS 3JIEMEHTHOM 0a3bl
HAHO- U MUKPOCHCTEMHON TEXHUKH

IIK.8 y4 YMeTh NpOBONUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
MIPOEKTUPOBAHHE KOMIIOHEHTOB HAaHO-U MUKPOCHUCTEMHON TEXHUKH,
MHTEJJIEKTYAJIbHBIX MUKPOCHUCTEM, CEHCOPOB U aKTIOATOPOB

DaxynbmamusHvle OUCYUNTUHDL

KommyHukanuonHas kyjabtypa UHTEepHeTA

OK.5 32 3HaTh OCOOEHHOCTH JIEJIOBOTO OOIIEHHSI HA PYCCKOM M HHOCTPAHHOM SI3bIKax

OIIK.6 32 3HATh CYIIHOCTb U 3HaYeHHE UH(OPMALIUU B Pa3BUTUU COBPEMEHHOTO
o0111eCcTBa, OMACHOCTH U YIp03, BOSHUKAIOIIUE B 3TOM IpoIiecce

OaHOKpHCTAJIBbHBIE )1eKTPOHHO-BBIYHCIUTEIbHbIC MAIIHHBI

OIIK.7 33 UMETb MPECTaBICHHE 00 OCHOBHBIX HANPaBIICHUSIX PA3BUTHUS
MUKPOKOHTPOJUIEPHOW TEXHUKHU
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IIK.5 317 HWMETh MPEJCTABICHUE O COBPEMEHHBIX MTPUHIIMIAX MOCTPOCHUS
MUKPOKOHTPOJIJIEPOB

I1IK.5 318 HWMETh MPEJCTABICHUE O METOIaX OpraHU3alliy B3aUMOJICUCTBHUSI JIEMEHTOB
MUKPOKOHTPOJIJIEPOB

ITK.5 319 3HATh CTPYKTYPY MUKPOKOHTPOJIJIEPOB

ITK.5 320 3HATh APXUTEKTYPY Aapa MUKPOKOHTPOJLIEpA

ITK.5 321 3HATh OCHOBHBIEC BUJIbI IAMATH MUKPOKOHTPOJIJIEPOB

ITK.5 322 3HaTh CUCTEMY KOMaHJI MUKPOKOHTPOJUIEPOB

ITK.5 323 3HATH MOJICUCTEMY BBOJIA/BBIBOJIa MUKPOKOHTPOJICPOB

IIK.5 y10 YMETh OCYIIECTBIISATh BHIOOP THITA MUKPOKOHTPOJIJIEPA B COOTBETCTBHH C
IIOCTaBJICHHOM 3a7a4el

IIK.5 yll YMETh UCIOJIb30BaTh MUKPOKOHTPOJUIEPHI IPU PEIICHUM KOHKPETHBIX 3a]1a4
ABTOMATHU3AIIMH SKCIIEPUMEHTA U YIIPABJICHUS TPOU3BOICTBEHHBIMU
rpoleccamu

IIK.5 yl2 HMMETh OMBIT MPOEKTUPOBAHHUSI AaBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS Ha
OCHOBE MUKPOKOHTPOJJIEPOB

IIK.5 yl3 HMMETb ONBIT HANIUCAHUA U OTJIAJAKH IPOrpaMM Il MUKPOKOHTPOJUIEPOB
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