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1. O0mmenoIoKeHus

1.1 JIOKyMeHTBI, perjJaMeHTHPYIOILINe COAepP:KaHue W OPraHu3anui0 00pa3oBaTEIbHOIO

npouecca

OO6pa3zoBarenbHas MporpaMMa akajgeMHYecKkoro OakanaBpuara (nanee OakanaBpuar), peaquzyemas
no HampasieHuto noaroroBku 28.03.01 HaHoTexHOIOrMM M MHUKPOCHCTEMHAsl TEXHHMKA, MPEACTABIISIET
cO0OH KOMILJIEKC OCHOBHBIX XapaKTEPUCTHUK oOpa3zoBaHus (00beM, cojaepikaHue, IUIaHUPyEeMble
pe3yibTaThl), OPraHU3alMOHHO-TIEJarOTMYECKUX YCIOBUH, (JOPM aTTecTalM, KOTOPbIM IpPEJCTaBIeH B
BU/JIE CIEAYIOLIEr0 KOMIUIEKTA JOKYMEHTOB:

e 00Iel XapaKTepUCTUKU 00pa30BaTeIbHONIIPOrPaMMBbI BBICILIETO 0Opa30BaHMs;

e y4eOHOrO IUIaHa,

e KaJleHAApHOTo y4yeOHOro rpaduka,

® PaboYMX MPOTpaMM IUCIUTUTHH (MOTyJeH);

® TIPOrpaMM NPaKTHUK;

¢ (GOHJIOB OLIEHOYHBIX CPEJICTB M0 TUCIHUIIMHAM M FOCYJapCTBEHHON HTOTOBOM aTTeCTAlLlNH;

® METOJUYECKMX MaTEpHUAJIOB.

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

KoMmriekT TOKYMEHTOB IO 00pa3oBaTeNbHOW NporpaMMe OOHOBISIETCS €KErOJHO C YYeTOM
Pa3BUTHS HAYKU, KYJIbTYPbl, SKOHOMUKHU, TEXHUKH, TEXHOJIOTHH U COLMATILHOMN Cephl.

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

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

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

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

1.1.4  Pabouas mporpamMma AMCHUUIUIMHBI (MOZYJIS1) BKIIOUAET B ceO:

e  HaWMEHOBaHHWE IUCUUIUIUHBI (MOAYIIS);

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

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



e 00BEM AMCHUUIUIMHBI (MOMYJIS) B 3a4ETHBIX €MHULAX C YKA3aHUEM KOJIMYECTBA AKaJEMHUYECKUX
YacoB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydaromuxcsl ¢ mpernojaBaTeneM (1Mo BHAAM y4eOHBIX
3aHATHI) U Ha CAMOCTOSITEIFHYIO padoTy 00yJaromuxcs;

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

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

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

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

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

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

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

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

1.15 TIIporpamma mpaKTUKH BKIIOYAET B CEO:

e  yKa3aHWE BUIA MPAKTUKH, cr1ocoOa u Gpopmsl (hopm) ee mpoBeneHus;

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

e  yKa3aHME MecTa PAKTUKU B CTPYKType 00pa3oBaTeIbHON MPOrpaMMBbl;

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

e  cojepXkaHHE NIPAKTUKH;

e ykazaHue ()OpM OTUETHOCTH I10 MPAKTHKE;

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

e [epedeHb yueOHOW JIuTepaTypsl U pecypcoB cetu "VHTepHeT", HEOOXOAUMBIX AJIsl TPOBEICHUS
NPaKTUKU;

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

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

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

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

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

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

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

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

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



®  THUIOBBIC KOHTPOJIbHBIC 3aJaHHsI FJTH WHBIE MaTepUAIIbI, HEOOXOAUMBIC IS OIIEHKH PE3YJIbTaTOB
OCBOEHHSI 00pa30BaTENBLHON MPOTPAMMBEI;

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

1.2 lleanb (Muccusi) od0pa3oBaTesibHOI NPOrpaMMbl

Muccusi o6pa3oBarensHoil mporpammbl 28.03.01 HaHOTeXHOIOTMM M MUKPOCHCTEMHAs TEXHHKA,
npodunb: MukpocucteMHass TeXHUKAa (OCHOBHOW BuA JesTenbHOCTH HayuHo-mcciemnoBaTenbekas)
COCTOMUT B TIOJTOTOBKE BBIMTYCKHUKOB, CIOCOOHBIX OCYIIECTBIATh HAYyYHO-HCCIIEIOBATEIHCKYIO
npo(hecCHOHANBHYIO IESTENbHOCTh, CBA3aHHYIO ¢ (GU3UKONW MHUKPO- U HAHOCUCTEM, UHTEJIEKTYaIbHBIMU
ABTOHOMHBIMH M3MEPUTEIILHBIMU CUCTEMaMH, MUKPOIJIEKTPOMEXaHNIESCKUMHU CUCTEMaMH,
KOMIIOHEHTaMU MHKpPO- MHAHOCHCTEMHOH TEXHHMKH, MUKPO- U HAHOAJIEKTPOHUKOW, ONTO3JIEKTPOHUKOIA,
MUKPOCEHCOPUKOW, KOMITBIOTEPHBIM MOJCIMPOBAHUEM H MPOSKTHPOBAHMEM NPHOOPOB M YCTPOWCTB
MUKPOCUCTEMHOM TEXHUKH.

Llenn oOpa3oBaTenbHONM MPOTpamMMbl 0A3UPYIOTCST HA COBOKYITHOCTH 3HAHUM, YMEHUM, HABBIKOB U
METOJIMK, KOTOPBIMH JOJDKHBI 00s1aaTh BeimyckHukH OIT 28.03.01 mocne o0y4ueHus u uyepe3 HEKOTOPbIi
npoMexKyTOK BpeMeHu mnocie obydenus. Takke menu OIT 28.03.01 crpositcs Ha MPUHIIMIIE COOTBETCTBHS
npodeccuonansubix TpeboBanuit OIl, mpodeccroHaNbHBIX CTaHAAPTOB MOJIYIMPOBOJAHUKOBOW OTPACIH,
KOTOPBIC YAOBIETBOPSIOT MPOodeCCHOHATBHBIM TpeOoBaHUsIM 0a30BbIX pabdortomateneir (AO «H3IIII ¢
OKbB» u AO «HIIIT «BocTok»).

1.3 Cpoku ocBoeHUs1 00pa30BaTeJbLHOM MPOrPaMMbI

O0bemM mporpammbl OakanaBpuara coctaisier 240 3a4eTHBIX enuHUIL (Hajiee - 3.€.)BHE 3aBUCHMOCTH
OT TPUMEHSIEMBIX O00pa30BaTEIIbHBIX TEXHOJOTMH, peaIM3alliid IMpOrpaMMbl  OakajaBpuara IO
WH/IMBUIYAIbHOMY Y4€OHOMY IIJIaHYy, B TOM YHCJIE€ YCKOPEHHOMY O0YYEHHUIO.

Cpox mnomydyenuss oOpa3oBaHHUSI O OOpa3oBaTeNbHOW MporpaMme B O4YHON Qopme o00ydeHus,
BKJIIOYasd KAaHUKYJIbI, OIPCAOCTABIIACMBIC ITOCJIC MPOXOKACHHUA FOCYI{&pCTBGHHOﬁ HATOTrOBOH aTTecTalnuu,
BHE 3aBHUCHUMOCTH OT MPUMEHSIEMBIX 00pa30oBaTeNbHBIX TeXHONIOTUN coctaBiger 4 roma. OObem
pOTrpaMMBbl OaKaJlaBpHarTa, pealu3yeMblii 32 OJIMH Y4eOHbIH roJi, coctaBiset He Ooinee 60 3.e.

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

1.5 HopmaTuBHasi 6a3a
TpeboBanus u YCIIOBUS peanuzanuu OCHOBHOI o0Opa3oBaTenbHOM IPOrpaMMBbl
onpenensorcidenepaabHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHJAPTOM BBICILIETO 00pa30BaHUS
no HampasieHuio noarotoBku 28.03.01 HaHOTEXHOIOTMM M MUKPOCUCTEMHAsI TEXHUKA, YTBEPKICHHBIM
npukazoM Munobpuayku Poccum ot 06.03.15 Nel77 (3apeructpupoBan Muntoctom Poccun 31.03.15,
peructpanronHblii Ne36650),a Takke rocy1apcCTBEHHBIMUHOPMATHBHBIMU aKTaMU U JIOKAJIbHBIMU aKTaMU
00pa3oBaTeNbHON OpraHu3aIUH.

1.6 OcobGennocTu 006pa3oBaTe/bHOI MPOrpaMMbl

[Tpu paspabotke oOpazoBatenbHOl mporpammsbl 28.03.01 HaHOTEXHOJIOrMM M MHUKpPOCHCTEMHAs
TeXHUKa (mpo¢mib:MUKpOCHCTEMHAsI TEXHUKA)YUTEeHbl TpeOOBaHUS PErHOHAIBLHOTO PHIHKA TPyAa(B TOM
YHClie, PETUOHAJIbHbIE OCOOCHHOCTH MPO(EeCCHOHATBHON NEATENbHOCTH BBIMTYCKHUKOB M MOTPEOHOCTH
paboTtonareneii), COCTOSIHUE U EPCHEKTUBBI Pa3BUTHUS OTYIPOBOHIUKOBON OTPACIIH.

Komnerenuuu, mnpuoOperaeMble  BbIMYCKHMKaMH, CGOpPMYJIHUPOBAHBI TaKkKe C  y4ETOM
npodeccuonanbHoro  crapgapra:  «40.058  VHkeHep-TeXHOJOr IO  MPOU3BOACTBY  H3JENUN
MUKpOITEKTpoHUKN» " «40.006 WmxeHep-texHonmor B 00JaCTH TPOM3BOACTBA HAHOPA3ZMEPHBIX
MOJYIIPOBOJHUKOBBIX ~ NMPHOOPOB M HHTErpajbHBIX cxem». CooTBeTcTBHE MPO(PECcCHOHATBHBIX
komneteHit ®I'OC BO tpynoBeiM GyHKIMAM, cHOPMYIUPOBAHHBIM B MPO(ECCHOHAIBHOM CTaHAApTE,
npuBezieHo B Tabnuie 1.6.1.



Tabmuua 1.6.1

[TpodeccrnonanbHbIe KOMITETEHITUN
®I'OC BO B cooTBeTCTBHUH C TpOodUIeM
00pa3oBaTeNbHON IPOTPAMMBI

TpynoBbie pyHKIIMN U KBaTH(PHUKAIIMOHHbBIE TPEOOBaHUS,
chopmyaupoBaHHBIE B MPO(HEeCCHOHATBFHOM CTaHIapTEH/WITH
110 NIPEJIOKEHUI0 paboToaareneit

—CIOCOOHOCTh ~ MPOBOAWTH  (PU3UKO-
MaTeMaTH4eCcKoe MOJIETTUPOBaHUE
HCCIIETYEeMBIX MIPOLIECCOB
HAHOTEXHOJIOTUU U OOBEKTOB HAHO- U
MHUKPOCHCTEMHOMN TEXHUKHU c
HCIIOJIb30BaHUEM COBpPEMEHHBIX

KOMIbIOTepHbIX TexHoorui (ITK-1)
—TOTOBHOCTh MIPOBOAUTD
SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAaHUS 10
CUHTE3y M aHaIU3y MAaTepHaloB MU
KOMITOHEHTOB HaHO- u
MuKpocucteMHo# TexHuku (I1K-2)

O06o00menHbIe TPYAOBbIEe PyHKIUM:

1. Pa3paboTka, BHEJpeHUE HOBBIX U BBIpaOOTKA
pEeKOMEHIaluii IO KOPPEKTUPOBKE CYIIECTBYIOLIUX
TEXHOJIOTUYECKHX MPOIECCOB BHITyCKa U3ACTUI
MUKpPO2IeKTpoHHKH (40.058).

2. Pa3paboTka 1 BHEAPEHUE HOBBIX TEXHOJIOTHYECKHUX
MIPOLIECCOB U MIPOTPAMM BBINYCKa U3ETHil
MUKpo3J1eKTpoHuKH (40.058).

3. Obecrnieuenre HyHKIIMOHUPOBAHUS HAHOAJIEKTPOHHOTO
MIPOU3BOJICTBA B COOTBETCTBHH C TEXHOJIOTHUECKOM
noxkymeHTauuei. [loanepxka u ynydiieHue
CYIIECTBYIOIIUX TEXHOJIIOTHYECKUX MPOIECCOB U

HEOOXOUMBIX PEKUMOB IIPOU3BOJICTBA BHIMTYCKaeMOI
opranuzarueit npoaykiuu (40.006).

4. Pa3paboTka U BHEJJPEHHUE COBPEMEHHBIX
TEXHOJIOTMYECKHUX IPOLIECCOB, OCBOEHNE HOBOI'O
000pyI0BaHUsl, TEXHOJIOTUYECKON OCHACTKHU, HEOOXOAUMBIX
PEKMMOB IIPOU3BO/ICTBA HA BBIITYCKAEMYIO OpraHu3anueil
npoaykuuio (40.006).

5. Pa3paboTka nporpaMm BHeIpEHUS HOBOM TEXHHUKHU U
TEXHOJIOTHI 10 CBOeMY HampaBieHHo. PazpaboTka
TEXHOJOTHYECKHX MapIIPyTOB U3TOTOBICHUS
HaHOAJIEKTPOHHBIX n3aennii(40.006).

6. Bnanenue HaBbIKaMU KOMITBIOTEPHOTO MOJETUPOBAHUS U
IIPOEKTUPOBAHUSI TPUOOPOB U  YCTPOMCTB MHUKpPO- H
HAaHOCHCTEMHOW TeXHUKHU B coBpeMeHHBIX CAIIP.

—TOTOBHOCTh AHAJIN3HPOBATh u
CHCTEMaTH3HPOBATh pe3yIabTaThI
HCCIIEA0BaHUM, IIPEACTABIIATh
MarepHaibl B BHIEC HAYYHBIX OTYCTOB,
nyonukanui, npesentanuii (ITK-3)

[Tpu peanuszanuu oGpazoBaTeIbHON MPOrpaMMBbl IPEIYCMOTPEHO CONPOBOXKIECHHE 00yUYarOIIUXCs
aKaJeMUYECKUM KOHCYJIbTAaHTOM, OKa3bIBAIOLIUM COJAEHCTBUE B (HOPMHPOBAHUM HWHAMBHUAYAJIbHBIX
00pa30oBaTeNbHBIX TPACKTOPUH, BHIOOPE NUCLUILIMH, OOECIEeUMBAIOIIUX MPOPECCHOHATBHOE pa3BUTHE
CTYZCHTA.

1.7 BocTpeGoBaHHOCTH BHINYCKHUKOB

BeimyckHukn  00pa3oBaTenbHON  MpOrpaMMbl  BOCTPEOOBAHBI  OTKPHITHIM  aKIIMOHEPHBIM
obmectBoM HoBoCMOUPCKUIA 3aBOJT TTOTYITPOBOTHUKOBBIX TPHOOPOB C 0COOBIM KOHCTPYKTOPCKUM OIOPO
(AO «H3IIII c¢ OKB») u OTKPHITBIM aKUMOHEPHBIM OOIIECTBOM HAayYHO-IIPOU3BOICTBEHHBIM
npennpusitueM Boctok (AO «HIII «Boctok»), KOTOpbIE BBICTYNAIOT OCHOBHBIM HOTpPEOUTEIEM
BBIITYCKHUKOB, 0Oy4atomuxcs o HanpasieHuro 28.03.01 (mpoduias:MukpocucremHas TexHuka). /laHHbie
OPEINPUSATHS BXOAAT B TIepeUeHb, BKIIOYEHHBIX B CBOJHBIA peecTp OpraHu3aluii 00OpPOHHO-
npomblieHHoro komriekca (IIpuka3 MuHuCTEpCTBa NPOMBIIUIEHHOCTH W TOpProBiu Poccuiickoit
Oenepannu No.137 ot 5 deBpans 2013 r.)

[TonroroBka no HampasieHuto 28.03.01HaHOTEXHOMOTMM M MHUKpPOCHUCTEMHAsi TEXHUKA BEIETCS
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(PHUKAIMOHHBIE pabOTHl Ha pealibHble HAyYHO-UCCIIEI0BATENICKUE TEMBI, CBSA3aHHbIE ¢ TPpoOIeMaMu,
pemaembie AO «H3IIIT ¢ OKb» u AO «HIIIT «Boctok».



TpynoycTpoCTBO BBIMYCKHUKOB ocyiiecTBisieTcs npenmyiectBeHHo B AO «H3IIIT ¢ OKb» u AO
«HITIT «BocTok» Ha IOJKHOCTH MHXEHEPHOT'O COCTaBa, JHOO0 B BHUJE MOCTYIUICHUS B MarucTparypy, a
3aTeM acnupaHTypy. OcTalbHble BBITYCKHUKU TPYJOYCTPAUBAIOTCA JIMOO HA MPEANPUATUAX U KOMITAHUAX
MHUKpOdJIeKTpoHHOro npoduias 1. Hoocumbupcka u Poccuiickoit ®denepanmu, 1160 MPOIAOIDKAIOT
poQeCCHOHATIBHYIO Kapbepy 3a pyOexoMm.

2. KBanuduxkanmoHHasi XapaKTePUCTHKA BbINYCKHUKA

2.1 ObaacTp npogdeccuoHaIbLHOM NesITeJIbHOCTH BBIITYCKHUKOB, OCBOUBIIIUX
00pa3oBaTeNbHYIO0 MPOTrPaMMy, BKJIIOYAET COBOKYIMHOCTH CPEJICTB, CIIOCOOOB M METOAOB UEJIOBEUYECKOM
JESITeIbHOCTH, HAIIPABJIEHHBIX Ha TEOPETUYECKOE U IKCIIEPUMEHTAIbHOE HCCIE0BAHNE, MATEMAaTUYECKOE
U KOMIIBIOTEPHOE MOJCIMPOBAHUE, MPOCKTUPOBAHUE, TEXHOJIOTHIO TPOM3BOJICTBA W OSKCIUTyaTallUIO
MaTepuaioB, MPUOOPOB U YCTPOUCTB HAHO- U MUKPOCUCTEMHON TEXHHUKHU Pa3IMYHOr0 (QYHKIMOHATIHLHOTO
Ha3Ha4YCHMs, pa3paboTKy U MPUMEHEHHE MTPOIIECCOB HAHOTEXHOJIOTUN U METOJ0B HAHOIUATrHOCTHKH.

2.2 O0bexkTamMu npodecCHOHAIBHON /1eTeJbHOCTH BBITYCKHUKOB, OCBOMBIIHUX IMPOrpaMMy
OakanaBpuaTa, SBJSIIOTCS MaTepHajbl U KOMIIOHEHTHl HaHO- U MMKPOCHCTEMHOH TEXHUKH, MPUOOpHI U
yCTPOMCTBA Ha MX OCHOBE, MPOLECCHl HAHOTEXHOJIOTMH M METOJ/Ibl HAaHOJIMArHOCTUKH, 00OpyJOBaHME
IPOLIECCOB CUHTE34a, IMAarHOCTUKU M UCHBITAHUSA MAaTEPHAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON
TEXHUKH.

2.3 OCHOBHBIM BHJIOM IPO(ECCHOHATIBHON JESATENBHOCTH, K KOTOPOH TOTOBUTCS BBITYCKHUK
o0Opa3oBaTeNnpHON IporpaMMblakaieMiuuecKkorodakainaBpuara,apisercs: Hayuno-ucciedosamenvckasn.

2.4 OOyd4aroUIMICATOTOBUTCA K PEIICHUIO CIEAYIOIIHUX NpogecCHOHANBHBIX 3ajda4 B
COOTBETCTBUM C  HAaINpPaBIECHHOCTHIO (TIpoduiiemM)oOpa3oBaTENbHOW MPOrpaMMbl U OCHOBHBIM
BUAOMIPO(ECCUOHATIBHOMN 1€ TEbHOCTH.

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

—  (U3MKO-MaTEeMaTUYECKOE MOJEIMPOBAHNE HCCIEAYEMbIX IMPOLECCOB HAHOTEXHOJOIMH U OOBEKTOB
HAHO- ¥ MUKPOCUCTEMHON TEXHUKH C UCIIOJIBb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH;

— TPOBEJECHHE SKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUN 110 CUHTE3Y M aHAJIN3y MaTepHalloB U KOMIOHEHTOB
HaHO- U MUKPOCHCTEMHOMN TEXHUKH;

— OMHCaHue NMPOBOJUMBIX MCCIEI0BAaHUM, aHAIN3 PE3yJIbTaTOB, MOJATOTOBKA JAHHBIX JJISi COCTaBJICHUS
0030pOB, OTUETOB U HAYYHBIX MyOIMKaIUI;

— OpraHu3anus 3aluThl 00bEKTOB MHTEIIEKTYaIbHOM COOCTBEHHOCTH M PE3YJIbTaTOB MCCIIEOBAHUN U
pa3paboToK.

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

Koas! ‘ Komnerenuuu, 3HaHusi/yMeHuUst
Oowexynomypuviekomnemenyuu (OK)
OK.1 CIOCOOHOCTb UCIOJIb30BATH OCHOBBI (HI0cOGCKUX 3HAHUI 11 (POPMHUPOBAHUA

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 YMETDh apryMEHTUPOBAHO BBICTpanBaTh JOKA3aTCIIbCTBA, JIOTUKY ITIOHUMAHUS aKTYyaJIbHBIX
HpO(bCCCI/IOHaJIBHBIX 1 HPAaBCTBCHHBIX HpO6HeM

OK.2 CIOCOOHOCTH AHAJIM3MPOBATH OCHOBHBIE ITANlbl M 3AKOHOMEPHOCTH HCTOPHYECKOT0
pa3sBUTHA 001IeCTBA 1Jis1 POPMHUPOBAHHUS IPAKAAHCKON MO3HIIUH




31 | 3HaTH OOLIME 3aKOHOMEPHOCTH M HAaIlMOHAIbHBIE 0COOEHHOCTH pa3BuTHs Poccuiickoro
rocyJapcTBa M 00IIecTBa
32 | 3HaTh HCTOPUIO 06L[I€CTBCHHO-HOJIHTI/I‘IGCKOI>'I MBICJIH, B3aMMOOTHOIIIEHUH BJIACTH U O6IJ.[€CTB3_
yl | ymeThb popMyIrpoBaTh COOCTBEHHYIO MO3HIINIO IO COBPEMEHHBIM MTpo0ieMaM 00I1eCTBEHHO-
MIOJINTUYECKOIO Pa3BUTHUS
y2 | yMEeTh aHaTU3UPOBATh TEHIACHIIMH COBPEMEHHOTO O0IIECTBEHHO-TIOJUTHUYECKOTO 1
COLIMOKYJIFTYPHOTO Pa3BUTHS
OK.3 CIOCOOHOCTb MCI0JIb30BATH OCHOBBI IKOHOMHUYECKUX 3HAHUM NPH OLEHKE
3(PeKTHBHOCTH Pe3yJIbTATOB AeATEIbHOCTH B Pa3JIN4YHbIX chepax
31 | 3HaTh MexaHU3M (YHKIIMOHUPOBAHUS U PETYJINPOBAHUS OTPACIIEBBIX PHIHKOB
32 | 3HaTh OCHOBHBIE KaTeropnu, 3aKOHOMCPHOCTU U IPUHIHUIIBI pa3BUTUA S9KOHOMHNYCCKUX
MIPOLIECCOB HA MAKPO- U MUKPOIKOHOMHUYECKOM YpPOBHE
33 | 3HAaTh MOAXO/IbI K OPMHUPOBAHUIO TPOU3BOJICTBEHHBIX 3aTPAT HA U3TOTOBJICHHUE MPOTYKIIUU
(pabor, yciyr)
34 | 3HaTh MPHUHIMIIBI TIpoliecca pa3pabOTKU, MPUHSITHSA, OPTraHU3AIH UCIIOJHEHUS
YIPaABICHYECKUX PELIEHUN
35 | 3HaTh OCHOBHI OPraHU3allMU U YIIPABJICHUS MPEINPUITHEM B YCIOBUSIX PhIHKA
yl YMETb MIPUMCEHATH OCHOBHBIC MOACIIN U MCTOAbI MaKpPO- 1 MUKPOSKOHOMUYCCKOI'O aHaJin3a B
npoeccroHaNbHOMN e TEeNbHOCTH
y2 | yMETb IPUMEHSATH METO/IbI ONPEENIEHUS HOTPEOHOCTH (B COOTBETCTBUU C LIEISAMU
MPEANPUATHS) U CTOUMOCTHOM OLIEHKH Pa3IHYHBIX (TPYIOBBIX, TEXHUYECKUX U
MaTepUaIbHBIX) PECYPCOB MPEINPUATHS U TTOKA3aTEIIM UX UCTIOJIb30BaHUS
y3 | yMeTh OlleHUBATh AEATEIbHOCTh MPEAIPUITUS U €0 MOApa3AeICHHI, OpUEHTUPYSICH HA
MaKpO- U MUKPOIKOHOMHUYECKHE TOKA3aTENH
y4 | yMeTb OLIEHUBATh YIIpaBJICHUE MIPEAIIPUATHEM C O3ULMU BHYTPEHHETO COCTOSHUS U
BHEITHETO OKPY>KEHUs
y5 | ymeTs popMHpOBATH pabOTOCIIOCOOHYIO KOMaHY JUTSl peau3aiy MpophecCHOHATBHBIX
byHKIMH 1 co3naBaTh YPPEKTUBHYI0 KOMMYHUKAIIMOHHYIO CUCTEMY
OK.4 CIOCOOHOCTH HCII0JIL30BATH OCHOBBI IPABOBBIX 3HAHMI B Pa3/IMYHbIX cepax
AeATeJIbHOCTH
31 | 3HaTh OCHOBOMNOJIATAIOIIME IPABOBBIE KATETOPUH, CYIITHOCTh M COLMAJIbHYIO IIEHHOCTh ITpaBa
32 | 3HaTh OTPACIEBYIO HAPABICHHOCTh IIPABOBBIX HOPM, B TOM YHCJIE C YIETOM COOCTBEHHOM
poheCCUOHAITBHOM IEATETbHOCTH
33 | 3HaTh MpaBa U 00SI3aHHOCTHU TpakaHuHa PO
yl | yMeTb OCYyLIECTBIATH peanu3aliio HOpMaTUBHO-IIPABOBBIX aKTOB B c(epe npodeccruoHaIbHON
JESATEIIBHOCTH
OK.5 CIOCOOHOCTh K KOMMYHHKAIIMHM B YCTHOM M MHCbMEHHOM (popMax Ha PyCCKOM H
HHOCTPAHHOM SI3bIKAX /IJISl pelIeHusl 32124 MeKJIUYHOCTHOTO M MEKKYJIbTYPHOT O
B3aMMOJACHCTBUSA
31 | 3HATH HHOCTpaHHBIﬁ SA3BIK JJIA MEKIIMYHOCTHOI'O O6HIGHI/I${ C MHOCTPAHHBIMH TaPTHEPAMU
32 | 3HaTh OCOOCHHOCTH JI€JIOBOr0 OOIIEHUsI HA PYCCKOM U MHOCTPAHHOM SI3BIKAaX
yl | yMeTh aHAIM3UPOBATH pE€Yb ONNOHEHTA HA PYCCKOM M MHOCTPAHHOM SI3BIKE
y2 | yMeTb BBICTpaUBaTh MEXKYJIbTYPHYIO, AEJIOBYIO, MTPO(ECCHOHANBHYIO KOMMYHHUKALIUIO C
YUETOM MMCHUXOJOTUYCCKUX, ITOBCACHYCCKUX, CONUATIBHBIX XapPaKTCPUCTUK IMAPTHEPOB HaA
PYCCKOM M MHOCTPAHHOM SI3bIKaX
y3 | BIafeTh HaBbIKAMU MyOJIUYHOTO BBICTYIUIEHHUS, YCTHOM MPE3EeHTAI[MH Pe3yJIbTaTOB
npoeCCHOHATILHOMN IEATEIbHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3bIKE
y4 | yMETh OCYIIECTBIISTH AEJIOBYIO TEPENUCKY HA PYCCKOM SI3bIKE
yS | yMETb JIOTHYECKH BEPHO, APTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U IIHCBMEHHYIO pEUb B
cdepe npodeccHoHaNbHON NesITeTbHOCTH HAa PYCCKOM U HHOCTPAHHOM SI3bIKe
OK.6 CIOCOOHOCTH PadoTaTh B KOJVIEKTHBE, TOJIEPAHTHO BOCIIPMHMMAsi COLMAIbHbIE H
KYJbTYPHBIE PAa3JIHYHUs
31 | 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS U PA3BUTHS KOJUIEKTHBOB




yl | ymeTh nopbupath napTepoB ais 3 eKTuBHOM paboThl B KOMaH e

y2 | yMeTh aJaTUPOBATHCS B MPO(ECCHOHAIBHOM KOJIJIEKTHBE, BEICTPAUBATh MAPTHEPCKUE
OTHOIIICHMS B COLMAIBHO-TPYI0BOM cdepe, paboTaTh B KOMaHe

y3 | yMeTh BBICTpauBaTh MapTHEPCKUE OTHOLICHUS B COLMAJIBHO-TPYIOBOM cdepe

OK.7 CIOCOOHOCTh K CAMOOPIraHM3ALMH U CAMO00OPa30BAHMIO

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

32 | 3HaTh OCHOBHBIE XapPAKTEPUCTUKU HHTEIICKTYAIIBHOTO, TBOPUYECKOTO U MPOPECCHOHATBHOTO
NOTEHIMAJIa JMYHOCTH

33 | 3HaTh OCOOEHHOCTHU MPO(PECCUOHATBHOTO Pa3BUTHSI IUUHOCTH

yl | ymeeT agekBaTHO OLEHHBATH COOCTBEHHBINH 00pa30BaTEIbHBIN YPOBEHD, CBOM BO3MOXKHOCTH,
CIIOCOOHOCTH U YPOBEHb COOCTBEHHOI'0 NpOo(ecCHOHATIN3MA

y2 | yMeTh BBICTpaNBaTh WHAWBUIYAIbHbIE 00pa30BaTeIbHBIC TPACKTOPHH, TPOPECCHOHATHLHBIN
POCT U Kapbepy

y3 | yMETh OpUEHTHPOBATHCS HA PHIHKE COBPEMEHHBIX 00Pa30BATENbHBIX YCIYT

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

olecreyeHusl MOJTHOLECHHON cOLMATbHON U NPOodecCHOHAIBHOI 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 110J1b30BAaThCSl OCHOBHBIMH MeTOAaMM 3aIIIMThI IPOU3BOACTBEHHOI0
MePCOHAJIA M HACEJCHUS OT BO3MOKHBIX IOCJIEICTBUI aBapuii, KaTacTpo(, CTUXUINHBIX
oexcrBuil

31 | 3HATHIIPOOIEMBIIKOIOTHI

32 | 3HaTh OCHOBHBIE NPUPOJIHBIE U TEXHOC(EpHbIE ONTACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH

33 | 3HATh MOHATUHHO-TEPMHUHOJIOTUYECKHUI anmmapar B 00IacTH 0€301MacHOCTH

34 | 3HaTh XapakTep BO3AEHUCTBHSI BPEIHBIX M ONACHBIX (PaKTOPOB Ha YEJIOBEKA U IPUPOAHYIO
cpeny

yl | B1ageTh 3aKOHOJATEIbHBIMHU U IPABOBBIMU OCHOBAMH B 00J1aCTH O€30IIACHOCTH U OXPaHbI
OKpY>Karollen cpe/ibl, TpeOoBaHUSIMHU 0€30I1aCHOCTH TEXHUYECKUX PETJIAMEHTOB B cdepe
1poeCCHOHATILHOM /1€ TeIbHOCTH

y2 | BIaJeTh HaBbIKAMHU PallMOHAIM3AINN TPO(PECCUOHATBHOMN JEATEIBHOCTH C LIETbI0
oOecniedyeHrs 0€30MacHOCTH U 3alllUThl OKPYXKAIOIIeH cpeibl

y3 | yMeTb BEIOMpATh METOBI 3AIUTHI OT ONTACHOCTEH MPUMEHUTEBHO K cepe cBoei
npodeccnoHaNbHOM IeATEIBHOCTH U CIIOCOOBI 00ecnieueHnss KOM(OPTHBIX yCIOBUI
KHU3HEJEATEIBHOCTH

y4 | ymMeTh UIeHTU(UIPOBATH OCHOBHBIE ONTACHOCTH Cpeibl OOMTAaHUS YEJI0BEKa, OLEHUBATh PUCK
UX pealu3alnuu

Obwenpogheccuonanvrviekomnemenyuu (OI1K)

OIIK.1 | cmocoOHOCTH NPEACTABJIATDH A/ICKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHIT HAYYHYIO0
KAPTHHY MHPa HA OCHOBE 3HAHUSI OCHOBHBIX I10J10’KeHHUIi, 3AKOHOB U MeTO/10B
€CTeCTBEHHBIX HAYK H MaTEeMATHKH

31 | 3Harh Kiaccu(UKALNIO METAIIIOB, CIIJIABOB, NACCUBHBIX U AKTUBHBIX AUAIEKTPUUECKUX U
MarHMTHBIX MaTEPUAJIOB, MTOJIYIIPOBOJIHUKOB U UX COEIUHEHUH, KOMIIO3ULIMOHHBIX
MaTEepUaJIoB MO UX (PU3UKO-XUMHUYECKUM, HIEKTPUIECKUM 1 ONTHUYECKUM CBOMCTBAM U
HA3HAYEHUIO

32 | 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUUIUIMH (MaTeMaTuka, pusuka, XuMus,
OMOJIOTHUS M JPYTUE CMEXKHbIE TUCIUTUIMHBI)

33 | 3naTh npeobpazoBanue Oypwe, cBOMCTBa 0000IIECHHBIX (PYHKIUH, OPTOTOHAIBHbIE
MIOJINHOMBI, cepruyeckyro pyHkIuo, pynkuuo beccens, dyuknuiol puna

34 | UIMETh IPEACTaBICHUE O CBSI3U (PU3UKO-XMMHUYECKHX CBOWCTB TBEP/BIX TEJ C UX BHYTPEHHEH
CTPYKTYpOH

35 | 3HaTh OCHOBHBIE (PM3NUECKUE 3aKOHBI U SBICHHUS

36 | 3HaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT CTENIEHU HEYNOPSIOUEHHOCTH
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37 | 3HaTh (pyHIAMEHTaIbHbIE TOHATHUS, OCHOBHBIE TEOPUHU U MPHOIMKEHUS (PUZUKU
KOH/IEHCUPOBAHHOI'O COCTOSIHUS
38 | 3HaTH 6a30BBIC MOJIOKEHUS (PYHIAMEHTAJIBHBIX Pa3/IeIOB MATEMaTHKH B 00beMe,
HEOOXOMMOM JIJIs BJIAJICHUSI MaTEMaTUYECKUM anmapaToM st 00paboTku HHPOpMAIUK U
aHaJM3a JaHHBIX B 001aCTH NPOo(ecCHOHAIBHON NeITeIbHOCTH
39 | 3HaTh YHUBEPCAIBHOCTh MATEMATUYECKUX METOJIOB B TO3HAHUU OKPY’KAIOIIEro MUpa
310 | 3HaTh MPUPOY BOZHUKHOBEHHUS MOTPEUTHOCTEN IPU MPUMEHEHUH MaTEMaTUIECKUX MOJETIeH
Y HEOOXOJMMOCTH OLICHUBATh MOIPEIIHOCTh
311 | 3HaTh OCHOBHBIE 3aKOHBI (PU3UKH, SIBISIOLINECS Oa30BBIMU IS PEIICHUS 3a/1a4
1poeCCHOHATILHOM 1€ TeIbHOCTH
312 | uMeTh MpeacTaBIeHHE O METOAAX CTATUCTUYECKON (PU3UKU U TEPMOINHAMUKH,
MCIOJIb3YEMBIX JUIsl ONIMCAHUS KJIACCHUYECKUX SIBJICHUH B ra3ax U TBEpAbIX Telax
313 | 3HaTh OCHOBHBIEC 3aKOHBI TEPMOJMHAMUKH U CTATUCTUYECKUE PACTIPEACTICHHS
yl | Bragetp MeTOgaMu U CpeicTBAMH €CTECTBEHHOHAYYHBIX JUCIUTUIMH
y2 | YMeTh n0ap30BaThCs CIEHUAIBHBIMU U 0000IEHHBIMY (DYHKIMSMH, pa3jaraTb UCCIEAyeMble
(YHKIIMU IO OPTOTOHAJIBHBIM CHCTEMaM ()YHKIIMIA U TIOJIMHOMOB
y3 | YMeTh npuMeHSATh 3HaHUS €CTECTBEHHOHAYUYHBIX TUCLMIUIMH JJIs PELIeHUs
poeCCHOHATTBHBIX 3a]1a4
y4 | yMeTb OLIeHUBAaTh Mpeesbl IPUMEHUMOCTH OCHOBHBIX TEOPUN U MPUOIMKEHUH Hu3nKu
KOH/ICHCHPOBAHHOTO COCTOSIHUS
yS | YMeTh NpUMEHSTh NOJIy4YEeHHbIE 3HAaHUS JUIsl MATEMAaTHUECKOr0 MOJICIMPOBAHUS POLIECCOB
[IPH PEUICHUN KOHKPETHBIX 33]]a4 U3 KypCOB: KBAHTOBAast MEXaHUKa, CTAaTUCTUYECKask (PU3HKa,
¢u3uKa TBEpAOro Teaa
y6 | UMETP OTBIT CAMOCTOATEIBHOTO MOMCKA ,U3YYCHHS U aHAJIH3a HAyYHO-TEXHUIECKOM
JUTEpaTyphl 0 BonpocaM (GU3UKU KOHJEHCUPOBAHHOI'O COCTOSIHUS
y7 | YMeTh pemiats OJHOPOAHbIE U HEOAHOPOAHBIE AU depeHLnanbHble ypaBHEHUS B 3aa4ax,
OIMCHIBAIOLINX OCHOBHbIE MEXaHUYECKNE, KBAHTOBOMEXaHUYECKHE, 3JIEKTPOMArHUTHbIC
SIBJICHHSI
y8 | yMeTh MPUMEHATH OCHOBHBIE 3aKOHBI U IIPUHIIUIIBI (DU3UKH B CTAHJAPTHBIX U CXOJIHBIX
CUTYyalUsX
y9 | yMeTh ONUCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSTHUS B TBEPJIOM TeEIle
y10 | yMeTh HCTIOIB30BaTh 3JIEMEHThHI MATEMAaTHUECKON JIOTUKH Il IOCTPOCHHUS CYKJIEHUH U nX
JI0Ka3aTeIbCTB
yl1l | yMeTh NpUMEHATh OCHOBHBIE METO/Ibl MATEMAaTHUECKOTO arnapaTa B MaTeMaTHYECKUX
MOJIEJISIX 00BEKTOB M MPOIECCOB
y12 | yMeTh NpUMEHSTh CTATUCTHUYECKUH MOAX0J] K UCCIIEJOBAHUIO MPOILIECCOB U PEHICHUIO 33134
y13 | ymeTh ucnonp30Bath $pazoBoe MPOCTPAHCTBO IS CTATUCTHYECKOTO OMUCAHHSI CHCTEMBI
YJaCTHI]
y14 | yMeTh IpUMEHSTh TEOPEMY O paclpeAeIeHUH YHEPTUH 110 CTENEHSIM CBOOOIbI
OIIK.2 | cmocoOHOCTH BBISIBJISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MP00JieM, BO3HUKAIOIIUX B
Xo0/1e Npo(eccuOHATBLHOM 1esITeIbHOCTH, IPUBJIEKATH A/ UX pelleH s
COOTBETCTBYIOLIHUIT PU3NKO-MaTeMaTHYECKHIi anmapar
31 | 3HaTH CBOICTBA PA3IUYHBIX TPYII MAaTEPUAIIOB: TUAIIEKTPUKOB, MOTYIPOBOJHUKOB,
MIPOBOJTHUKOB, MAaTHUTHBIX MaTEPHAIIOB
32 | 3HaTh KJIACCU(UKALIMIO TBEPABIX TEJI HA METAJUIbI, TOJYIIPOBOAHUKU U TUNIIEKTPUKU C TOUKH
3pEHHs 30HHOM TEOpUH
33 | 3HaTh OCHOBHBIE JIEKTPUYECKNE, MArHUTHBIE M ONTUYECKHE CBOMCTBA TBEPABIX Tell,
MEXaHU3MBI TPOTEKAHHS TOKA
34 | 6a3oBbIe 3HAHUS (PYHIAMEHTAIBHBIX Pa3/IeNoB GU3UKU B 00BbEMe, HEOOXOIUMOM JIJIst
0CBOEHUS (PM3MYECKUX OCHOB B 00J1acTH NMpoeCCHOHATILHON eI TeIbHOCTH
35 | 3HaTh OCHOBHBIE MOHATHA U 3aKOHBI XUMHH, 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUUYECKUX

MPOIIECCOB; CBOMCTBA, HA3HAUEHNE U 00JIACTH TPUMEHEHHUSI OCHOBHBIX XMMHYECKUX BEIIECTB
U UX COeIUHEHUN
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36

3HaTh OCHOBHBIE MTOHATHUS U METO/Ibl MATEMATUYECKOTO aHAIN3a, AaHAJTUTUYECKON T€OMETPHUH,
JMHEWHOH anreOpsl, Teoprun (PYHKIIHI KOMIIJICKCHOTO TTEPEMEHHOTO, TEOPUH BEPOSITHOCTEH U
MaTeMaTUYECKON CTaTUCTUKHU, TUCKPETHON MAaTEMATUKHU

37 | 3HaThb OCHOBHBIE MATEMAaTUYECKHE METO/Ibl, IPUMEHSEMbIE B PA3JIMUHBIX pa3zenax GU3UKU
38 | 3HaTh PU3HKO-MaTeMaTHYECKHE MOJICIIN IPOIIECCOB B 00BEME U Ha MMOBEPXHOCTH
IIOJIYIIPOBOTHUKOBBIX MaTE€PHAJIOB
39 | 3HaTh 3aKOHOMEPHOCTH CTPOEHHS 0OPATHOIO IPOCTPAHCTBA, HOCTPOEHUE 30HBI bpriltosHa
310 | 3HaTh OCHOBHbIE TEPMUHBI U 0003HAYEHUS, IPUHATHIE AJIS ONUCAHUS KPUCTAIIMYECKUX
CTPYKTYP, KPUCTAJUINYECKUE PELIETKU
yl | yMETh IPUMEHATH OCHOBHBIE SKCIIEPUMEHTAIILHBIE U PACYETHBIE METOBI ONIPEACICHUS
MaKPOCKOIIMYECKMX XapaKTEPUCTUK CUCTEM M METO/Ibl XUMHUYECKOTO U (PU3UKO-XUMHUYECKOTO
aHaJIM3a Pa3IMYHbIX KJIACCOB BEIECTB
y2 | yMETh IPUMEHSATh OCHOBHBIE METObI (PU3NUECKOTO UCCIICIOBAHUS SIBICHUI U CBOWCTB
00BEKTOB MaTE€pHaIbHOIO MUpa
y3 | yMeTh IJIaHUPOBATH M OPraHU30BbIBATH IPOCTEHIIINE IKCIIEPUMEHTBI, 00pabaThIBaTh U
aHAJIM3UPOBATH IOJTYYEHHBIE PE3YJIbTATHI
y4 | ymeeT paboTaTh C CUCTEMHBIMH €CTECTBEHHOHAYYHBIMU MOJIENIIMU O0BEKTOB
po(ecCHOHALHOM IeATEIIBHOCTH
yS | yMeTb yCTaHaBIMBATh B3aUMOCBA3b (DyHIaMEHTAIbHBIX 3aKOHOB XUMHUH C (PU3HUKO-
XUMHUUYECKUMH SIBJICHUSIMU /17151 OOBSICHEHHSI U ITPOTHO3MPOBAHUS HAIIPABICHUSI XUMHUYECKUX
MpeBpalCHU N
y6 | YMeTh ocyIl1ecTBIATh IOCTAaHOBKY Li€JIel U 3a/1a4 paOOoThl IPU BHIIOIHEHUH HAyYHBIX
UCCJIEIOBAaHUM M OpraHu3alliy ONBITHO-IIPOMBIIUIEHHOTO IIPOM3BOACTBA
y7 | Bnagets HaBblkaMu pabOThI C COBPEMEHHBIM UCCIIEOBATEIBLCKUM 000PYA0BAHUEM
y8 | BBIOMpaTh npocTeiine Moienu (u3n4ecKuX 0ObEeKTOB U IPOLIECCOB
y9 | yMeTb CTPOUTH TEOPETUUYECKHE MOJIENN (PU3UUYECKUX SIBICHUH, AeTaTh IPU 3TOM
HE00XO0/AMMBIE IOMYIIEHUS U OLIEHUBATh 00J1aCTh IPUMEHUMOCTH Pa3JInYHbIX MOJenell,
TUTAHUPOBATH MPOCTHIE (PU3UUECKUE SKCIIEPUMEHTHI M BBITIOIHATh PU3NIECKUE H3MEPEHHS
y10 | YMeTh BBIOUPATH U UCTIOIB30BATh JIJIS pacdyeTa MmapaMeTpoB UCCIEAYEMOro 00bEeKTa
KOHKPETHBIE METO/IbI, CDABHUBATh PE3YJIbTAThl pacueTa, IOJIy4EHHBIE pa3INnYHbIMU METOJAMM,
BBIUHCIISTH 3JEKTPOPU3NUECKHE U ONITUYECKNE XapaKTEPUCTUKU TBEPABIX TEI
yl1 | YMeTs ncnonp30BaTh OCHOBBI TEOPUHM CUMMETPUHN TBEPIOTO TeJIa ISl IOCTAHOBKU U PELICHHUS
3aJ1a4 ONMCaHMsI IPOILIECCOB, MPOUCXOASIIIUX B TBEPABIX TeIax
y12 | YMmers npenctaBisTh pe3ynbTaThl pELICHNs OTAEIbHBIX 3aa4, ONMCAaHUE PACUETHO-
rpaduyecKoro 3aaHus B yI100HOU AJis Bocnpuatus popme
OIIK.3 | cmocoOHOCTB pelaTh 33/1a4M AaHAJHM3A U PACYeTa XapaKTePHCTHK NICKTPHYECKHUX HeneH
31 | 3HaTh METO/IbI aHAJIM3a YaCTOTHHIX U NEPEXOJIHBIX XapaKTEPUCTUK
32 | 3HaTh IEMEHTHYIO 0a3y aHaIoroBoi U M(POBOI TEXHUKU, TPUHIIMIT AEUCTBUSI U METOABI
pacuera 3JIEMEHTOB aHAJIOTOBBIX U U(POBBIX HHTETPAIBHBIX CXEM
33 | 3HaTh 0COOEHHOCTH XaPaKTEPUCTUK MOJTYIPOBOJHUKOBBIX 3JIEMEHTOB
34 | 3HaTb OCHOBBI TEOPHUH NEKTPUUECKUX U MATHUTHBIX, TACCUBHBIX U AKTUBHBIX, TMHEWHBIX U
HEJIMHEWHBIX 1Ienell ¢ COCPEOTOUEHHBIMU U C paclipe/ieIeHHbIMU TapaMeTpaMu
35 | 3HaTh OCHOBBI TEOPUH HIEKTPOMArHUTHOTO MOJISI
36 | 3HaTh SKBUBAJIEHTHBIE CXEMbI aKTUBHBIX JIEMEHTOB
yl | ymeTb aHanu3upoBaTh BO3AEHCTBUE CUTHAJIOB HA JIMHENHBIC U HEJIMHEIHBIE LIENH
y2 | BIaJileTh METOIaMU aHAJIN3a MEPEXOHBIX NMPOILIECCOB B IMHEHHBIX M HETMHEHHBIX LETIX
y4 | yMETb IPOBOJUTH AHAJIU3 LIENEH NPU MOCTOSIHHBIX U CHHYCOMIAJIbHBIX BO3ACUCTBUSIX, a TAKXKE
MIPH BO3/IEHCTBUU CUTHAJIOB MTPOU3BOJIBHOM (DOPMBI, UMITYJIbCHBIX CUTHAJIOB
y5 | YMeTh ucnonp30BaTh OCHOBBI TEOPUH MOTYTIPOBOJHUKOB JJI TOCTAHOBKU U pELIeHMs 3a/1a4
OIMCaHMsI IPOIIECCOB, MPOUCXOAALINX B MpHOOpax
y6 | YMeTh NpOrHo3upoBaTh U3MEHEHHE CBOMCTB 3JIEMEHTOB ITPH U3MEHEHUH BHEIIHUX YCIOBUN U
BO3/ICHCTBUU BPEAHBIX (haKTOPOB
OIIK.4 | roTOBHOCTH NIPMMEHATH COBPEMEHHBbIE CPEACTBA BbINOJTHEHUS U PEAAKTHPOBAHMS
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n300pakeHuil M YepTeKeil M MOAT0TOBKH KOHCTPYKTOPCKO-TEeXHOJIOTHYeCKOi
JOKYMEHTALUH

31 | 3HATH 7IEMEHTHI HaYepTATEIHHON T'€OMETPUN M UHKEHEPHOM rpauku, reOMeTpUIecKoe
MOJICJIMPOBAaHNUE, IPOTPAMMHBIE CPEACTBA KOMIIBIOTEPHOM rpaduku
yl | yMeTh NIPUMEHATh HHTEPAKTUBHBIEC TPAPUUECKUE CUCTEMBI [ BBITIOIHEHUS U
pelakTUPOBaHMsI H300paKeHUI U yepTexel
OIIK.5 | cmoco0HOCTH HCII0JIB30BATH OCHOBHBIE NPHEMbI 00padOTKHU M NPe/ICTaBJICHUSs
IKCIIEPUMEHTAJIBHBIX JAHHBIX
31 | 3HaTh METOBI M TEXHUYECKHE PEUICHUs OpTaHu3alui oOMeHa nHpopmarmen B
MHUKPOIIPOLIECCOPHBIX CUCTEMAX
32 | 3HaTh METOJbI 00PAOOTKU IKCIIEPUMEHTAIBHBIX TAHHBIX COBPEMEHHBIMU POTPAMMHBIMU
IIaKeTaMu
33 | 3HaTh OCHOBHBIE BUbI NAMSITH MUKPOIPOLIECCOPHBIX CUCTEM
34 | 3HaTbCUCTEMYKOMAaHIMHKPOIIPOIECCOpa
35 | IMeTp npeacTaBiieHne 0 METOIaX OPraHU3aluy B3auMOJCHCTBHS JIEMEHTOB
MUKPONPOLIECCOPHON CHUCTEMBI
yl | IMeTh OIBIT UCIOIBb30BaHUS CTAaHAAPTHOTO UHTEp(elica MUKPOIIPOLIECCOPHBIX CUCTEM B
ycTpoicTBax coopa u 00paboTku nHGOpPMAINY, HATUCAHUS IPOTPAMM
y2 | YMeTp UCoIb30BaTh MUKPOIIPOLIECCOPHBIE CUCTEMBI IIPU PELLIEHUU KOHKPETHBIX 3aJa4
aBTOMATH3AllMM SKCIIEPUMEHTA U YIIPaBJICHUs IPOU3BOICTBEHHBIMHU ITPOLIECCAMU
y3 | YMeTh oCyLecTBIATh BBIOOP CTPYKTYPbl MUKPOIIPOLIECCOPHOI CUCTEMBI B COOTBETCTBUU C
ITIOCTaBJIEHHOM 3a7a4el
OIIK.6 | cmocOOHOCTH OCYIIECTBJIATH MOUCK, XPAHEHHE, 00pa00TKY M aHAIU3 HH(popMannu U3
Pa3JIMYHBIX HCTOYHNKOB U 0a3 JaHHBIX, IPEACTABJIATH ee B TpedyemMoM (popmarte ¢
HCIIO0JIL30BAHMEM HH(POPMALMOHHBIX, KOMIIBIOTEPHBIX M CETEBbIX TEXHOJIOTHH
31 | 3HaTh MPaBOBBIE OCHOBBI MH(POPMALIMOHHON O€30MaCHOCTH U MPUHIIUIIBI 32U THI aBTOPCKOTO
IIpaBa Ha IPOrPaMMHBIE IPOTYKThI
32 | 3HaTh CYLUIHOCTb U 3HAYE€HUE UH(OPMAIIK B Pa3BUTUU COBPEMEHHOI'O OOIECTBA, ONACHOCTH
U yrpo3, BO3HUKAIOIIKE B ’TOM IIPOLECCEe
yl | yMeTh IpOrHo3upoBaTh U3MEHEHUE CBOMCTB MAaTEPHUAIIOB IIPY U3MEHEHUH BHEILIHUX YCIOBUHI
WJIM BO3/IEHCTBUN: TAaBJICHUS, TEMIIEPATYPhl, DJIEKTPUUECKUX U MarHUTHBIX MOJIEH, OCBEIEHUs
y2 | yMeTh UCIOIb30BaTh CIPABOYHBINA MaTepHal 1o BEIOOPY TpeOyeMbIX MaTepHasIoB s
KOHKPETHBIX YCTPOMCTB
y3 | yMeTb IPUMEHSATh OCHOBHBIE METO/IbI, CIIOCOOBI U CPEACTBA MOTYUECHHUs, XPAHEHUS U
nepepaboTKH HH(OPMALIMY C TOMOIIbIO KOMITBIOTEPOB M KOMITBIOTEPHBIX CPEJCTB
y4 | yMeTh 10JIb30BaThCsl HanboJee pacpoCTpaHEHHBIMU O(UCHBIMHU U MaTEMaTHYECKUMHU
MaKeTaMu IPUKJIAJHBIX IPOTrpamMm
yS | B1aJeTh NepCOHaIbHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIpaBiieHHs! HH(opMaluen
y6 | yMEeTh OCYIIECTBIISITh MOUCK HH(POPMALIMHU B JIOKAJIbHBIX U ITIO0AJIBHBIX CETSIX
y7 | yMETb HCTIONB30BaTh CIIELUATU3UPOBAHHbIE IPOTPAaMMHBIE CPEICTBA IIPU PEIICHUN
npodecCHOHANIbHBIX 3a]1a4
y8 | yMETh OLIEHUBATh COCTOSIHUE U TEHAECHLIUU Pa3BUTHS MHPOPMAIIMOHHBIX TEXHOJIOTUN U
MH(POPMATUKH B COBPEMEHHOM OOIIeCTBE
y9 | yMeTb HCTIONB30BATh SI3BIKK U CUCTEMBI TPOrPaMMUPOBAHUS JUISl PEIICHUS
npoecCHOHATIbHBIX 3a]1a4
y10 | yMeTh OCYIIECTBIISATh MOMCK HHPOPMAIMH B JIOKAIBHBIX U TTT00ATBHBIX CETIX
OIIK.7 | cmocoOHOCTH YYUTHIBATH COBPEMEHHBIC TEHACHIMH PA3BUTHS JJIEKTPOHUKH,
U3MEPHUTEJIbHON U BBIYMCJINTEIbHOM TEXHUKH, MH(POPMALMOHHBIX TEXHOJIOTHI B CBOEH
npodeccHoHAIBLHOM 1eATeJbHOCTH
31 | UmeTh npencraBiieHne o NepClneKTUBHBIX HAPABICHUSIX PA3BUTHS MOTYTIPOBOJHUKOBOM
9JIEMEHTHOI 0a3bl
32 | IMeTp npeacTaBiieHne O COBPEMEHHBIX IPUHIIMIIAX MIOCTPOEHUS MUKPOIIPOLIECCOPOB U

MHUKPONPOIIECCOPHBIX CUCTEM
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33 | UMeTh IpeacTaBieHne 00 OCHOBHBIX HANPAaBIECHUSIX Pa3BUTHSI MUKPOKOHTPOJUIEPHON TEXHUKH

yl | ymers pabotarh Ha nepcoHaabHOM KoMibioTepe B MS-DOS, OCWINDOWS ¢
MCTIOJIb30BAHUEM OCHOBHBIX NMPHIIOKEHHH 00paOOTKM TEKCTOBOW M YMCIOBON MH(OpMAIUH,
CHCTEM MPOrPaMMUPOBAHUS

y2 | BmageTh CBeJIeHUSIMHU 00 OCHOBHBIX TCHCHIMSAX PA3BUTHS DJIEKTPOHHON KOMITOHEHTHON 0a3bl

OIIK.8 CIMOCOOHOCTD MCI0JIb30BATH HOPMATHBHBIE JIOKYMEHTHI B CBO€I /1eATEeJIbHOCTH

31 | 3HaTh MPABOBBIE OCHOBBI M CUCTEMBI CTAHAPTU3AINH U CEPTUDUKAINH

32 | 3HAaTh CTAHAAPTHI U TEXHUUECKHE YCIOBUS

yl | yMeTh IpUMEHSTH CTaHIAPThI M TEXHUYECKHE YCIOBUS K KOHKPETHBIM CUCTEMaM

OIIK.9 | cnoco0HOCTH UCIOJIB30BATH HABBIKH PAad0THI ¢ KOMIILIOTEPOM, BJIA/IeTh METOAaMU

UH(GOPMALMOHHBIX TEXHOJIOTH, CO0JII0ATH OCHOBHbIE TPeOOBaHUS HHGOPMALIMOHHOMI
0€30IaCHOCTH

31 | 3HaTh OCHOBHBIE TpeOoBaHUs HH(GOPMAIIMOHHON 06€30MaCHOCTH

32 | 3HAaTh TeXHONOTHIO paboThl Ha [IK B COBpEeMEHHBIX ONEPAIlMOHHBIX CPEIax, OCHOBHBIC
METO/]IbI pa3paboTKU aIrOPUTMOB U MIPOTPAMM, CTPYKTYPhI TaHHBIX, HCIIOJIOb3YEMbIE JJIs
MIPEJICTABJICHHSI TUITOBBIX HH(POPMAIMOHHBIX 00BEKTOB, THUIIOBBIC aITOPUTMbI 00Pa0OTKH
JAHHBIX

33 | 3HaTh OCHOBHI pa0OTHI ¢ HH(OPMAIIEH B TTI00aTHHBIX KOMITBIOTEPHBIX CETSIX

34 | 3HaTh TEXHOJIOTHIO PEUICHHS 3a/1a4, CBSI3aHHBIX C 00paOOTKON, XpaHEHUEM U TIPEICTaBICHUEM
YHCIIOBOM MH()OPMAIINHU C MCIIOH30BAHUEM ITEPCOHATBHOTO0 KOMIBIOTEPA

yl | ymeer ocBauBaTh HOBBIE IPOTPAMMHBIE CPEICTBA AJIsl TPO(HECCHOHATBLHOM JesITeNbHOCTH

y2 | yMeTh pemarth 3aa4i 00pabOTKH JaHHBIX C OMOIIBI0 COBPEMEHHBIX HHCTPYMEHTAIBHBIX
CPEJICTB KOHEYHOT'O MOJIH30BATEIS

y3 | yMeTb 0CO3HaBaTh OMACHOCTh U YIPO3bI B Pa3BUTHHU COBPEMEHHOTO HH(POPMAIIHOHHOTO
o01ecTBa

y4 | BnageTs MeTo/1aMu paboThI C II00ATbHBIMH MOMCKOBBIMHU CUCTEMAMHU

y5 | ymeTh paborath ¢ HHpOpMAIMEH B II100ABHBIX KOMIBIOTEPHBIX CETIX

y6 | BIageTh CIOCOOHOCTHIO MOHUMATh CYIIIHOCTh U 3HaYeHHE WH(OpPMALUU B Pa3BUTUU
COBPEMEHHOT0 HH()OPMAIIMOHHOTO 00IIECTBA

y7 | BIageTh METO/IaMU IOCTPOCHHUS COBPEMEHHBIX TPOOIEMHO-OPHUEHTUPOBAHHBIX MTPUKIAIHBIX
MIPOTPAMMHBIX CPEJICTB

y8 | yMeeT MpUMEeHITh OCHOBHBIE METObI, CIIOCOOBI U CPEJICTBA OMyUEHUS, XPaHSHHUSI U

nepepaboTku MHPOPMAIIUU C TIOMOIIBIO KOMITBIOTEPOB U KOMITBIOTEPHBIX CPEJICTB

IIpogheccuonanvrvie komnemenyuu (I1K) @I'OC, omnocawuecs K 0CHOBHOMY 8UQY 0esmelbHOCMU

IIK.1

CIOCOOHOCTH NMPOBOAUTDL (l)I/I3I/IKO-MaTeMaTI/I‘-IeCKOC MOJCJIMPOBAHUE UCCIEAYEMbBIX
npoueccoB HAHOTEXHOJIOTUH H 00LEKTOB HAHO- U MHKpOCI/ICTeMHOﬁ TEXHHUKHU C
HCIMOJb30BAHUEM COBPEMEHHBIX KOMIIBIOTCPHbIX TEXHOJOT Wil

31 | 3HaTh TUIIOBBIE TPOrPaMMHBIE TPOIYKTHI, OPUEHTUPOBAHHbBIE HA PEIICHUE 3a/]1a4
MOJIETTMPOBAHUS MaTEPUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKH, YIIPABICHHUE
IpoleccaMi HAaHOTEXHOJIOTUH, 00pabOTKy pe3yJIbTaTOB, MOJTYYEHHBIX METOIaMU
HaHOJMArHOCTHKH

32 | 3HaTh METO/Ibl pacueTa 3JIEMEHTOB aHAJIOTOBBIX U HU(POBBIX HHTETPATbHBIX CXEM

34 | 3HaTh TEOPETUYECKHE OCHOBBI TEOPUU CUTHAJIOB, IPe0Opa30BaHUs CUTHAJIOB B IpoIiecce
nepeayu v nmprema, paboTy OCHOBHBIX PaJUO3JIEKTPOHHBIX YCTPOICTB, OCHOBHBIE MOHSATHUS
CXEMOTEXHUKH

35 | 3HaTh NPUHIMIIBI PAaOOTHI U OCHOBHBIE MMApaMETPhI TaTYMKOB (PU3NYECKUX U3MEPEHUI B
MHUKPO- U HAHOJIEKTPOHHOM MCIIOJHEHUH, TEXHOJIOTHIO MX U3TOTOBJICHHUS

36 | 3HATh ATaNbl MPOEKTUPOBAHUS DJIEKTPOHHON KOMIIOHEHTHON 6a3bl

37 | 3narb Pusndeckue 3(heKThl Jexanire B OCHOBE MpUOOPOB ONTORIEKTPOHHBIX TPHOOPOB

38 | 3HaTh METO/IbI IPOEKTHUPOBAHUS (PYHKIMOHAIBHBIX y3JI0B KOMOMHALIMOHHOTO U
MOCJIEI0BATEIBHOCTHOTO TUIIOB, OCHOBHBIE THIIBI ()YHKIIMOHATIBHBIX Y3JI0B COBPEMEHHON
EKTPOHUKHU

39 | 3HaTh (pr3HUECKHEe CBOICTBA CUCTEM C MOHM)KEHHOM pa3MEepHOCTHIO, METOJIbI X CO3JIaHUS
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310 | 3HaTh METO/IbI MPOEKTUPOBAHUS IIEKTPOHHONH KOMITOHEHTHON 0a3bl

311 | 3HaTh 0cOOEHHOCTH MposiBIIeHUsT d()PEKTOB U MPOIIECCOB, JISKAMNUX B OCHOBE
(YHKIMOHMPOBAHUS MUKPOMEXaHUYECKHX U MUKPOIJIEKTPOMEXaHUYECKUX CUCTEM B
JIEMEHTaX ¢ MUKPOHHBIMH pa3MepaMu

312 | 3HaTh KOHCTPYKIIMH, TAPAMETPBI, XapaKTEPUCTUKU TPUOOPOB U YCTPONUCTB BAaKyyMHOM,
IJ1a3MEHHOM, TBEPAOTEIbHON, MUKPOBOJIHOBOW JIEKTPOHUKHI

313 | 3HaTh coBpeMeHHbIE 00JIACTH MPUMEHEHHSI MUKPO- 1 HAHOAJIEKTPOHHBIX JaTYNKOB B
JIEKTPOHHBIX TPUOOpaxX M YCTPONUCTBAX, TEHJICHIIUU U IEPCIEKTUBBI UX PA3BUTHUS

314 | 3HaTh NOHATUIHBIN annapar (TEPMUHOJIOTUIO) AUCLUIIIIMHBL, OCHOBHBIE 3aKOHBI OYJIEBOM
anreOpbl, CIOCOOBI MPECTABICHUS JOTHYECKUX (YHKITHMA

315 | 3HaTh GU3NYECKYIO U XMMUYECKYIO CYIIIHOCTD MTPOIIECCOB U SIBJICHUHN, MPOTEKAIOIINX B
JIEMEHTax, IpuOopax M CUCTEMAX ONTORJICKTPOHUKH

316 | 3HaTh CXEMOTEXHHUKY M TApaMeTPhl OA30BbIX JOTHYECKHUX 3JICMEHTOB

317 | 3HaTh CTPYKTYpy MUKPOIIPOLECCOPHON CUCTEMBI, OCHOBHBIE PA3HOBUIHOCTH apXUTEKTYPHI
COBPEMEHHBIX MUKPOIIPOLIECCOPOB

318 | 3HaTh OCHOBHI (PU3HMKH BaKyyMa, MJIa3Mbl U TBEPJIOTO TENa

319 | 3Hare Qpu3nveckre NPUHUMIIBL, 3PPEKTH! U IPOLECCHI, JIeXKAIUE B OCHOBE
(YHKIMOHUPOBAHUSI MUKPOMEXaHUYECKHX M MUKPOAJIEKTPOMEXaHUIECKUX CUCTEM

320 | ImeTb nmpeacTaBiaeHue 0 METOAaxX MPOEKTUPOBAaHUS (DYHKIIMOHAIBHBIX Y3J10B HU(GPOBOH
EKTPOHUKHU

321 | meThb nmpeacTaBieHre 0 HOBEMIINX CpeACTBaX pa3pabOTKU U MOJEIMPOBAHUS
(YHKIMOHATIBHBIX Y3JI0B IH(PPOBOI STEKTPOHUKH

322 | ImeTb npeacTaBieHHe O COBPEMEHHBIX IPUHIIUIAX TOCTPOEHUS TEOPETUUECKUX MOEIIeH
(U3NYIECKHX MPOLECCOB B MOIYIPOBOJHUKOBEIX MPHOOpax

323 | 3HaTh OCHOBBI KJIACCU(PHUKAIMHA 00BEKTOB HAHO- U MUKPOCHCTEMHON TEXHHUKH

324 | ImeTb NpeacTaBIeHUE O COBPEMEHHBIX IPUHIIUIIAX TOCTPOEHUS LU(POBBIX Y3JI0B U
IU(POBBIX HHTETPAITBHBIX CXEM Ha X OCHOBE

325 | ImeTb npeacTaBieHue O MepCHeKTUBHBIX HAIPABICHUAX Pa3BUTHSI MUKPOIIPOLIECCOPHON
TEXHUKHU

326 | 3HaTh NPUHIMIIBI UCIOIB30BAHUS PU3NUECKUX 3((PEKTOB B BaKyyMe, IJ1a3Me U B TBEPAOM
TeJe B Mpubopax U yCTPOKWCTBaX BaKyyMHOH, TUTAa3MEHHOM, TBEPAOTEIHHON, MUKPOBOJIHOBOM
NIEKTPOHUKHU

327 | 3HaTh (U3HUECKYIO CYITHOCTh MPOIIECCOB, MPOTEKAIOUIUX B IPOBOJHUKOBBIX,
MIOJIYTIIPOBOIHUKOBBIX, JUAJIEKTPUUYECKUX U MATHUTHBIX MaTepHallaX B Pa3IMYHbIX YCIOBHUIX
SKCILTyaTaluy;

328 | BIaeTh HOBBIMU TEXHOJIOTHUAMH, 00€CIIEUNBAIOLIMMHU MOBbIIIEHHE 3()(HEKTUBHOCTH ITPOEKTOB,
TEXHOJIOTUYECKHUX MPOLECCOB, IKCIUTyaTal[MN U 00CTyKUBAHUS HOBOW TEXHUKH B 00JIaCTH
NEKTPOHUKU ¥ HAHONIEKTPOHUKHU

329 | 3HaTh ¢pu3NYECKUE IPUHIUIIBI pab0ThI, GU3NYECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTUU
M3TOTOBJICHUS U IPUHIIMIIBI TOCTPOEHUS HHTETPATIbHBIX MUKPOCXEM U (PYHKIIMOHAIBHBIX
2JIEMEHTOB

330 | B1ageTh COBPEMEHHBIMU TPOIPAMMHBIMH CPEICTBAMU MOJIETTUPOBAHUS U POEKTUPOBAHUS
puOOPOB U YCTPONUCTB BaKyyMHOM, MJIa3MEHHOM, TBEPOTEIbHOM, MUKPOBOIHOBOM
AJIEKTPOHUKU Y HAHOAIEKTPOHUKH

331 | Bnazers MeTO1aMH YUCIEHHOTO MOAETUPOBAHUS (PU3NKO-XUMHUECKUX MPOLIECCOB U SIBJICHUH,
JISKAIUX B OCHOBE HAHOTEXHOJIOTUU

332 | 3HaTh PU3UKO-TEXHOJOTHYECKUE U SKOHOMHUECKUE OTPaHUYCHHS HHTETPALlUH U
MUHHUATIOAPHU3AIIH 3JIEKTPOHHOW KOMIIOHEHTHOM 0a3bl

333 | 3HaTh OCHOBHBIE MMOHATUS MEXAHUKH TBEPJIOTO JePOPMHUPYEMOTO TeNla, OCHOBBI pacYeTOB Ha
CTaTUYECKYIO ¥ IMHAMUYECKYIO IPOYHOCTb U KECTKOCTh ANEMEHTOB KOHCTPYKIIHH,
KMHEMAaTUYECKUI U KUHETOCTATUYECKUI aHAJIN3 NTOABM)KHBIX 2JIEMEHTOB KOHCTPYKIIMH

334 | uMeTh NpecTaBICHHE O COBPEMEHHBIX MPUHIUIAX NOCTPOECHUS MUKPOKOHTPOJUIEPOB

335 | 3HaTh OCHOBHBIE MTOJIO’KEHHSI KBAHTOBOW MEXAHUKH U CTATUCTHYECKON (PU3UKU
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336

HMMETH MPEJCTaBICHUE O METOJaX OPTaHU3alMU B3aUMOICUCTBUS JJIIEMEHTOB
MUKPOKOHTPOJIJIEPOB

337 | 3uarh ¢pu3nUecKre MPUHIMIIBI pa00THl OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB HaHO- U
MHUKPOCUCTEMHON TEXHUKHU
338 | 3HaTBCTPYKTYPYMHUKPOKOHTPOJJIEPOB
339 | 3narpk Qpu3uKO-MaTeMaTH4YECKUE U (PU3MKO-XUMUYECKHUE MOJEIH NIPOLIECCOB HAHOTEXHOJIOI MU
340 | 3HATBAPXUTEKTYPYSIPAMUKPOKOHTpOJIIEpA
341 | 3HaTh MaTeMaTHUYECKUIl annapaT U YUCIEHHbIE METOABI ISl MOJIEIUPOBAHUS (PU3UKO-
XUMHUYECKHUX IPOLECCOB U SIBJICHUM, JI€KaIIMX B OCHOBE HAHOTEXHOJIOT MU
342 | 3HaTh OCHOBHBIE BUJIbl TAMATH MUKPOKOHTPOJIJIEPOB
343 | 3HaTPOCHOBHBICNIPUHIIUIIBIMOACIIUPOBAHUS
344 | 3HaTBCUCTEMYKOMaHAMHKPOKOHTPOJJIEPOB
345 | UMeTh NIPEJICTABICHUE O 30HHOM CTPYKTYpE SHEPreTUYECKOI0 CIIEKTpa B TBEP/IBIX TEIaX
346 | 3HAaTh MOACHUCTEMY BBOJA/BBIBOIa MUKPOKOHTPOJLIEPOB
yl | YMeTs npuMeHATh METO/Ibl MOJEIUPOBAHUS C LIEIbI0 3(PPEKTUBHON ONTUMU3ALUK CBOICTB
MaTEpUajIoB U KOMIIOHEHTOB HAaHO- 1 MUKPOCUCTEMHOM TEXHUKHU, IIPOLIECCOB
HAHOTEXHOJIOTUM U METO/I0B HAHOIMarHOCTUKU
y2 | ImMeTh ombIT MpOEKTUPOBaHNS KOMOWHAIIMOHHBIX U ITOCIIEA0BATEILHOCTHBIX YCTPONCTB
y3 | BiianeTs HaBblkaMu onpeesieHns 00JacTel paloHaIbHOIO UCIIOIb30BaHUS
MHUKPOJIEKTPOMEXaHUUECKUX IEMEHTOB U YCTPOUCTB
y4 | BnaneTb OCHOBHBIMH METO/IaMU IIOCTPOCHUS] ONTOAIEKTPOHHBIX CUCTEM U MMPHOOPOB
yS | YMeTh UCnosib30BaTh METOIUKY IPOCKTUPOBaHUS (DYHKIIMOHAIBHBIX Y3JIOB IPU PELIEHUN
KOHKPETHBIX 3a7a4
y6 | Bnagets MeTogamMu pacuera, MOAEIMPOBAHUS U IPOSKTUPOBAHMSI JATYUKOB (PU3MUECKUX
M3MEpPEHUI B MUKPO- M HAHORJIEKTPOHHOM HCIIOJIHEHUU
y7 | YMeTh NpUMEHSTh THUIIOBbIE CXEMHBIE PEIIEHUS U TUIIOBbIE (DYHKIIMOHAJIbHBIE Y371l B HOBBIX
pa3paboTkax
y8 | BnageTs HaBbIKaMU pacyeTa OCHOBHBIX ITapaMEeTPOB MaTEpPHAIOB U KOMIIOHEHTOB MUKPO- U
HAaHOCUCTEMHOMN TEXHUKHU
y9 | YMeTh NpaBUIIbHO UCHOJIB30BATh 3aKOHOMEPHOCTH JIJIsl peaiu3aliiyi MOTEHIMATbHBIX
BO3MOXXHOCTEH MaTepHasioB MpU MPOEKTUPOBAHUU U CO3/IaHUU PUOOPOB KBAHTOBOW U
ONITUYECKOM 2JIEKTPOHUKHU
y10 | Brazers HaBbIKaMH IPUMEHEHUS METOJOB pacuéra U UCCIEA0BaHUs
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPONCTB
yl1 | YMeTs npoBOaUTH aHAIN3 IPOEKTHOTO PEHICHHsI HA COOTBETCTBUE UCXOIHOMY 3aJaHUI0
y13 | BnazeTs MaTeMaTHYECKUMHU METOJaMU 00pabOTKHU U aHAIM3a 3JIEKTPUUECKUX CUTHAJIOB,
MOCTPOEHMSI TPOCTEUIINX CXEM JUIsl YCUIIEHUs, TPeoO0pa30BaHMs U TE€HEPUPOBAHHSI CUTHAJIOB,
MMETh HaBBIKM NMalKH U MOHTAXKa PaJO3JIEKTPOHHBIX YCTPONCTB
y14 | YMmers ncnosp30BaTh MaTEMaTHUECKHUH aninapar TEOPUH KBAHTOBOW ONTHUKH
yl16 | YMeTs npou3BoaUTh 000CHOBAHHBIN BBIOOP 1aTUYMKOB GU3NUECKUX U3MEPEHUIN B MUKPO- U
HAHO3JIEKTPOHHOM MCIIOJIHEHUU
y18 | YMeTh ocylecTBIsITh BIOOP 3J1EMEHTHON 0a3bl aHAIOTOBBIX U IIU(POBBIX HHTETPAIbHBIX
CXEM M T€XHOJIOTUH UX U3TOTOBJIEHUS B 3aBUCUMOCTHU OT TPEOOBaHUMN K AJIEKTPUUECKUM
XapaKTepUCTHKAM
y19 | ymeTh ocymecTBIsATh BBIOOP THIIA MUKPOKOHTPOJUIEPA B COOTBETCTBUH C TIOCTaBIEHHON
3aa4en
y20 | YMeTh UCTI0Ib30BaTh OCHOBHBIE METObI M AJITOPUTMBI PACUETA MUKPOIIIEKTPOMEXAaHNUYECKUX
CUCTEM C YYETOM YCJIOBUM pealn3alui U IPaHNLl IPUMEHEHUs
y21 | yMeTh UCIIOJIB30BATh MUKPOKOHTPOJUIEPHI TP PEIICHUH KOHKPETHBIX 3a/1a4 aBTOMaTU3alluu
SKCIIEPUMEHTA U YIIPABJIEHUs TPOU3BOJICTBEHHBIMU IPOLIECCAMHU
y22 | BnaseTb HaBbIKaMU OLIEHKH U BO3MOXKHBIX CITIOCOOOB M3MEpPEHUsI KBAHTOBOMEXaHUYECKIX
BEJIMYMH
y23 | UMETh OMBIT IPOEKTHUPOBAHMS ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJIEHUS] HA OCHOBE

16




MUKPOKOHTPOJIIIEPOB

y24 | YMeTh CHHTE3UPOBATh aHAJIOTOBBIC U IU(PPOBHIE YCTPOMCTBA HA OCHOBE JIAaHHBIX 00 UX
(YHKIIMOHATLHOM Ha3HAYCHHH, DJICKTPUUECKUX MapaMeTpax U YCIOBUSAX IKCIUTyaTalluu
y25 | UIMETh ONBIT HAIMCAHUS U OTJIAJIKH POrPaMM JIJIs MUKPOKOHTPOJIJIEPOB
y26 | Bna/ieTh HaBBIKAMH pabOThI ¢ MATEMAaTHUECKUM aIapaToM KBAHTOBON MEXaHHUKH
y27 | YMeTh paccuuThIBaTh U NPOEKTUPOBATH KOMIOHEHTHl HAHO- 1 MUKPOCHCTEMHON TEXHUKH
y28 | Braners MeTonamu pacdera 1e()OpMUPOBAHHOTO COCTOSIHHSI MEXaHUYECKIX KOHCTPYKITUI
y29 | YMeTh UcIos1b30BaTh KBAHTOBOMEXAHUYECKYIO CYIIIHOCTh IPOLECCOB IIPU U3YyYEHUH U
UCCJIETIOBAaHUH PAaOOThI AJIEMEHTOB HAHO U MUKPOCUCTEMHON TEXHUKH
y30 | YMeTbcoCcTaBIAThaI€KBATHBIEMOICIN
y31 | YMeTh ocymecTBIsATh NEPEXO OT PEAIbHBIX KOHCTPYKIIMI K PACUETHBIM CXEMaM U
COOTBETCTBYIOIIUM UM MaTEMAaTUYECKUM MOJEIISAM C LENbIO aHAJIU3a U CUHTE3a MMOABUKHBIX U
HEIMOJBUKHBIX 3JIEMEHTOB KOHCTPYKIIMI
IIK.2 TOTOBHOCTH IIPOBOAUTH IKCIIePUMEHTAJIbHBIEC HCCJIEJOBAHNS 110 CHHTE3Y M AHAJHU3Y
MAaTEpPHAJIOB M KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHUKH
31 | 3HaTb 60a30BbIE TEXHOJIOIMUECKHUE IPOLIECCHI U 000PYI0BAHUE, IPUMEHSIEMBIE B IPOU3BO/ICTBE
MarepuaioB U KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKH, B TOM UHUCJIE, C YUYETOM
TpeOOBAHUHN PErHOHAIBHBIX MTPEIIPUSTHHA
32 | 3HaTh METOMBI pacyeTa TEXHOJIOTHUECKUX PEKUMOB U3TOTOBICHUS JIEMEHTHOM 0a3bl
MUKPO3JIEKTPOHUKH, KOMIOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKH
33 | 3HaTh PU3NUECKYIO, XUMHUKO-(DU3UUECKYIO U TEXHOJIOTUYECKYIO CYIIIHOCTh IPOIECCOB,
MIPOTEKAIOIUX MTPU U3TOTOBJIEHUH MUKPOCUCTEM; IIPOU3BOJACTBEHHYIO TUTHEHY: YUCTOTY
Marepuanos 1 noMmemenuii; ECT/l u e€ npumenenue
36 | UMeTh Mpe/CTaBlIeHnE 00 OCHOBHBIX MPOMBIIUICHHBIX MPOIECCaX OUYUCTKU
10JIYTIPOBOJIHUKOBBIX MaTE€pPHUAJIOB
37 | Bnagers MeTogaMu SKCIIEPUMEHTAIIBHOTO UCCIIE0BAHMS TAPAMETPOB U XapaKTEPUCTHUK
MaTEepHUajIoB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH
38 | 3HaTh BO3MOKHOCTH IPUMEHEHUSI METO/I0B OUMCTKU U KOHTPOJISL YUCTOTHI
10JIYTIPOBOJIHUKOBBIX MaTEpHUAJIOB
39 | 3Harh KiIaccU(UKALNIO TBEPABIX TEJI Ha METAILIbI, TOTYIIPOBOJHUKY U AUSICKTPUKH C TOUKH
3pEHHs 30HHOU TEOPUH
310 | 3Hath 3 pexTHBHbIC HANPABICHUS IPUMEHEHNUS MaTePHAJIOB U KOMIIOHEHTOB HaHO- U
MUKPOCHCTEMHOM TEXHUKH, IPOIIECCOB HAHOTEXHOJIOTMH U METOJI0B HAHOJMArHOCTHKHU
311 | 3HaTh CBOMCTBA Pa3IMYHBIX IPYII MATEPUAJIOB: JUIIEKTPUKOB, IIOJYIIPOBOJHUKOB,
MIPOBOJHUKOB, MArHUTHBIX MaTE€PHAJIOB, MAaTEPUAJIOB C MaMATHIO (POPMBI, alall TUBHO-
pedIeKCUBHBIX MaTEpUAIOB
312 | 3HaTh (yH1aMEHTaJIbHbIE OCHOBBI IIPOLIECCOB CHHTE3a MaTepUaioB U KOMIIOHEHTOB HAHO- U
MUKPOCHCTEMHOMN TEXHUKHU
313 | 3HaTh OCHOBHBIE BU/IbI U CBOMCTBA HAHOMATEPHAJIOB, TUIIOBBIE TEXHOJIOTMYECKHE ITPOLIECCHI
UX MOJY4YEHHUs], a TAK)Ke TUIIOBOE 000PYAOBaHNE
314 | 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI M CPEACTBA U3MEPEHUs (PU3NUECKUX BETUYUH
315 | 3HaTh KIaccuUKaUI0 MaTEpUaATIOB MUKPOCUCTEMHON TEXHUKU
316 | 3HaTh OCHOBHBIE BU/IbI U CBOIICTBa HAHOOOBEKTOB, HAHOMATEPUAJIOB, YCTPOUCTB U MPHOOPOB
Ha UX OCHOBE, TUIIOBBIE TEXHOJOTHYECKHUE MPOIIECCHl UX MOMyYeHHs, JIEMEHTHYIO 0a3y, a
TaKe TUIIOBOE 000pyI0BaHHE
317 | 3HaTh METO/IbI OLIEHKH OCHOBHBIX CBOMCTB MaTEPUAIOB MUKPOCUCTEMHON TEXHUKHU
318 | 3HaTPOCHOBBIMETPOJIOTUU
319 | 3HaTh OCHOBHBIE (HU3UKO-XUMUYECKHE CBONCTBA MAaTEPUAIIOB, UCIIOIb3YEMBIX B
MUKPOCHCTEMHOM TEXHHUKE
320 | 3HaTh OCHOBHBIE METObI M CPEJCTBA U3MEPEHUS (PU3UUECKUX BEITUUUH
321 | 3naTe puzmveckue 23 (HEKTH U IBJICHHS, JISKAIINE B OCHOBE TPUMEHEHUS MaTEpUaJIOB B
MUKPOCHCTEMHOM TEXHHUKE
322 | B1ageTh MeTogaMu 00pabOTKH U OIIEHKH MOTPEHTHOCTH Pe3yIbTaTOB U3MEPEHUIT
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yl | Bragets mpoeKTUpOBaHUEM TEXHOJIOTMU U3TOTOBJICHUS JIEMEHTHOM 0a3bl HAaHO- U
MUKPOCHUCTEMHOHN TEXHUKHU
y2 | YMeTh NpUMEHSATh COBPEMEHHBIE METO/IbI CCIIEIOBAHUS /Il CUHTE3a U aHAJIM3a MaTepHalloB
Y KOMIIOHEHTOB MHKPO- ¥ HAHOCUCTEMHOM TEXHUKHU
y3 | Bnagets mporeccamu cOOpKU M repMETH3aUU HAaHO- U MUKPOCHCTEM; CUCTEMHBIM MOJIX0JI0M
K YIpaBJIEHUIO Ka4eCTBOM IPOAYKIMH, K SKCIUIyaTal[Ul U CEPBUCHOM O0CITyKHUBaHUU
TEXHOJIOTHIECKOT0 000pyI0BaHUS
y4 | Bnanets HaBbIkamMM aHaNIN3a (PU3NKO-XUMHUECKUX CBOWCTB MAaTE€PUAIIOB, UCIIOJIb3YEMbIX B
MHUKPOCHCTEMHON TEXHUKE
y5 | ymeTh obecrieunBaTh KOHCTPYKTUBHYIO PEeaTM3allii0 MaTEPUAIIOB U JIEMEHTOB JIEKTPOHHOM
TEXHUKHU B IPUOOPAX U YCTPOMCTBAX FNEKTPOHUKU M HAHOAIEKTPOHUKHU
y6 | YMeTh BBIOMpPATh NPAaKTHUECKUE BAPUAHTHI TEXHOJIOTUN U3TOTOBJIEHUS HAHO- U MUKPOCHCTEM,
CEHCOPOB U aKTIOATOPOB JJIsl PEILICHUSI MHXEHEPHBIX 3a7a4
y7 | BageTts cBeIeHUMHU O TEXHOJOTUHU U3TOTOBJICHUSI MATEPUAIOB MUKPOCUCTEMHOM TEXHUKU
y8 | YMeTh NpOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE TPOEKTUPOBAHKE
KOMIIOHEHTOB HAaHO-U MUKPOCUCTEMHON TEXHUKH, HHTEINIEKTYaJIbHBIX MUKPOCHUCTEM,
CEHCOPOB U aKTIATOPOB
y9 | BIaeTh METOIaMHU IKCIIEPUMEHTAIbHBIX HCCIIEA0BaHNN TapaMeTPOB U XapaKTEPUCTUK
MaTEpUAJIOB BAKYYMHOM, IIIa3MEHHON, TBEPAOTEIbHON, MUKPOBOJIHOBOM 3JIEKTPOHUKH U
HAHO3JIEKTPOHUKH
y10 | Bnazers HaBbIKaMH MCCIIEA0BAaHNS OCHOBHBIX XapaKTEPUCTUK MaTEpUaIOB MUKPOCUCTEMHON
TEXHUKHU
yl12 | Bnazers MeTOgaMU 3KCIIEPUMEHTAIBHOTO UCCIIEOBAHUS [1aPAMETPOB U XapaKTEPUCTUK
MaTEepHUajIoB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH
y13 | Bnazers HaBbIKaMM IPUMEHEHUS Pa3INYHBIX MAaTEPUAIIOB JUIS CO3/1aHUS KOMIIOHEHTOB
MUKPOCHCTEMHOMN TEXHUKU
y14 | yMeTh NpUMEHSTh METObI M CPEJCTBA U3MEPEHUs PU3NUYECKUX BEITUUUH
y15 | Bragets HaBbIKaMU IPUMEHEHUS CIIPABOYHOTO aIapara 1Mo BEIOOpY TpeOyeMbIX MaTepHalioB
Y KOMIIOHEHTOB 3JIEKTPOHHOM TEXHUKU JJIsi KOHKPETHBIX IPUMEHEHUN
y16 | YMeTb npuMeHATh METO/Ibl aHaJIN3a U 00pab0TKH SKCIIEPUMEHTAIbHBIX JAHHBIX,
CHCTEMAaTH3allMi HayYHO-TEXHUYECKON NHpOpMauu
y17 | Bnagers ohopMiieHnEM OTUETHON HAYYHO-UCCIIEIOBATENILCKOM TOKYMEHTAIUU
y18 | YMeTh npuMeHsATh COBpEMEHHBIE METO/IbI CCIIEIOBAHUS /111 CHHTE3a U aHAJIM3a MaTepHalioB
Y KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHOHN TEXHUKHU
y19 | YMmeTs onpenensiTh HaIe)KHOCTh, CTAOMIIBHOCTh U BOCIPOM3BOAMMOCTD XapaKTEPUCTUK
MaTEpHAJIOB U MIEMEHTOB IPU HAIMYMH BHEIIHUX BO3JIEHCTBUI
y20 | YMeTh OCyIIECTBISITh BBIOOP MaTepUalIoB AJIsl peaiu3alii KOMIOHEHTOB MUKPOCUCTEMHOMN
TEXHHUKH C YYETOM KOHCTPYKIIMH, TEXHOJIOTHUHU UX CO3/IaHUS U YCIOBUH IKCILTyaTalluu
y21 | YMeTh oCylIecTBISTh CPaBHEHUE XapaKTEPUCTUK MAaTEPUAIOB MUKPOCUCTEMHON TEXHUKH U
OIpeJIeNIATh 00JIACTh UX PallMOHAJILHOIO IPUMEHEHUS
y22 | yM€Tb IPOU3BOJUTH U3MEPEHUS NIEKTPUUECKUX BETUUHH C TIOMOIIBIO
ANEKTPOU3MEPUTEIBHBIX aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, ONPENENIATH NapaAMETPhI
Parno3JIEKTPOHHBIX YCTPOMCTB, CAMOCTOSTEIBHO pa300paThbcs B IPUHIMIIUAIBHON cxeme
YCTPOMCTB, BBINOJIHUTh MOHTAaXK PAIN03JIEKTPOHHOIO YCTPOMCTBA
y23 | yMeTh HHTEPIPETUPOBATH IKCIIEPUMEHTAIbHBIE (PU3NKO-XUMHUUECKUE TAHHBIC B
MIOJIYTIPOBOJIHUKAX HA OCHOBE (DyH/IaMEHTaIbHBIX MMOJI0KEHUI TEOPUH TBEPJIOTO Tela
IIK.3 TOTOBHOCTb AaHAJM3MPOBATH U CHCTEMATH3HPOBATH Pe3yJbTaThl HCCJICJ0BAHNU,
NPeACTABJATh MaTePUAJIbI B BU/Jle HAYYHbIX 0TYETOB, NY0JIUKALMi, Ipe3eHTAlM i
31 | BIazeTp MeTo1aMu 3KCIIEPUMEHTANIBHBIX UCCIIEI0OBAaHUI MTAPAMETPOB U XapAKTEPUCTHK
pruOOpPOB U YCTPONCTB BaKyYyMHOM, IJIA3MEHHOM, TBEPAOTEIbHON, MUKPOBOJIHOBOM
AJIEKTPOHUKU ¥ HAHOAIEKTPOHUKHI
32 | 3HaTh METOJIbl OLIEHKU TEXHUKO-PKOHOMUYECKOH 3()(HEKTUBHOCTH MPOEKTOB
yl | YMeTs uHTEpIpETHPOBATH MTOJIYYEHHBIE PE3YJIBTAThl, KPUTHUYECKH OLIECHUBATh PE3YJIbTAThI
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PacCUYCTOB U SKCIICPHUMCHTA

y2 | yMETh BBINIOJIHATH MPEIBAPUTEILHOE TEXHUKO-3KOHOMIYECKOE 000CHOBAaHUE MPOEKTOB

y3 | yMeTh NIPUMEHSATh METOJIbI pacyeTa mapaMeTpoB U XapaKTEPUCTUK IPUOOPOB M YCTPOUCTB
BaKyyMHOM, TIJIA3MEHHOM, TBEPIOTEIbHOM, MUKPOBOJTHOBOM AJIEKTPOHUKHU U
HaHORJIEKTPOHUKH

y5 | yMETh MOIBb30BATHCS CIPABOYHOM JIUTEPATYPOIl U OPUEHTUPOBATHCS B IEPUOAMUECKUX

HU3JJaHUAX 11O TCMATHKC XUMHUYCCKOI'0O MaTCpralOBCACHU A

IIpogheccuonanvnvie komnemenyuu (I1K), ycmarnoenennvie 0opazosamenvHoll opeanuzayuet

OONOHUMENbHO K KomnemeHyusim OCHO6HO20 8UOA OesimelbHOCMU

I1K.19.B

Cnoco0HOCTD OCYHICCTBJIATD MPOCKTHYIO ACATECJIbHOCTD HA BCEX ITANIAX )KU3HECHHOI'O
IMUKJIA TIPOCKTA

YMETH ONIPCACIATH HGO6XOI[I/IMBIG PECYPCHI MJIA p€ain3allii IIPOCKTHLIX 3aJa4

YMETh OPraHU30BbIBaTh U KOOPJIUHUPOBATH pabOTy YHYACTHUKOB MPOEKTA

YMETb ONIPEAEIsTh Npo0iIeMy U CHOCO0bI €€ pelIeHHs B IIPOEKTe

Oransl GOPMHUPOBAHUS KOMIIETCHIIMI BBIITYCKHHUKA MTPUBEACHBI B Tabmue 2.5.2.
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Jranbl (POPMUPOBAHUS 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 Dusnocopus
OK.2 Hcropus
DKOHOMHKA U yIpaBICHHE
OCHOBBIPKOHOMHYECKHX3HAH
OK.3 it NPOM3BOJICTBEHHBIMH
cucTeMaMu (MOJyJIb)
OK.4 IpaBoBesenne
WHocTpaHHEIH A3BIK;
OK.5 " . OCHOBBI THYHOCTHOM 1 Uiocthanibtiiss Uiocthanibtiiss KoMMyHHUKaIOHHASKYIIBTYD
. HOCTPaHHBINA3BIK HOCTPAHHBII3bIK
* HOCTPaHHBIASBIK KOMMYHHUKATHBHOH P P allnTepHera
KYJIbTYpPbI (MOJYJIb)
Ilcuxonorus U TeXHOJIOrUU
OK.6 COLMATBHOTO
B3aUMOZCHCTBHS (MOJYJIb)
VYueOHast npakTHKa:
MPAKTHKA 0 HOIYYEHUIO
MePBUYHBIX
npodeccuoHanbHbIX yMeHHit | TICHX0I0TUs U TEXHOJIOTHI TIpousBoacTBEeHHAs TTpou3sBocTBEHHAS.
OK.7 BBe/ieHne B HanpaBeHne U HABBIKOB, B TOM YHCIIE COLMATBHOTO MpPaKTHKA: HAYYHO- NpPaKTUKA: HAYYHO-
HEPBUYHBIX YMEHHIT B3aUMOZACHCTBHS (MOJLYJIb) HccnenoBarenbekas padora | McclienoBarensckas padbora
HaBBIKOB Hay4HO-
HCCIIE/I0BATENIBCKOM
JICSITEIIBHOCTH
OK.8 DusnuecKas KynbTypa 1 Dusnueckas KyibTypa u ®dusnueckas KyJibTypa 1 dusnueckas KyJIbTypa u ®dusnueckas KyJibTypa 1 Ddusnueckas KyJIbTypa 1 ®dusnueckas KyJibTypa u
. cnopt (MozyI) crnopt (MOIyJb) cnopt (MozyIib) cnopt (MozyIib) cnopt (MozyJ1b) cnopT (MOyJIb) cnopt (MOJyJib)
OK.9 be30IacHOCThKU3HEACATEND
° HOCTH
TToBepXHOCTHBIC SIBIICHHS B
HAaHOPa3MEPHBIX
o CTPYKTYypax;
MaremaTH4ecKuil aHaus; PYKTYPaX;
IIpousBoncTBeHHAs
VueOHas IpaKTHKa: MarepuanoseieH1e
. MPAKTUKA: MPAKTHKA MO
HPAKTUKA IO MOIy4CHHIO MeTozbl MaTeMaTHIECKOit THOJTyYEeHUIO HAHOCTPYKTYPHPOBAHHBIX
i . HEePBUYHBIX m3uky; CrieruanbHble . MaTepHAIIOB;
Jluneiinas anreGpa; P . b ’ TpukiaaHas MexaHuka; | mpodecCHOHANBHBIX YMEHHIt P ? IpoussojicTBeHHAs
npodpeccHoHaNBHBIX yMeHHit | CrieruanbHblernaBbpiMaTeMar rJ1aBbl MATEMATHKH; TIpousBoacTBeHHAs

OIIK.1

MatemaTuueckuii aHanus;

dusuxa

M HaBBIKOB, B TOM UHClIe
HEePBUYHBIX YMEHHIT
HaBBIKOB HAy4HO-
HCCIIE10BATENbCKOM
JiestenbHOCTH; Pu3nka

ukn; Ousnka

CrenyaibHble T1aBbl
¢usuku 2; CratiucTrdeckas
(usuka

Teoperunueckas Qu3mKa;
DneKTpoauHAMUKA

U OmbITa PO ECCHOHATBHOM
ACATCIBHOCTH, Ddusuka
KOHJICHCUPOBAHHOTO
cocrosiHust; Pusnka
TOJIYIIPOBOJHHUKOB; Dusuko-
XUMHYCCKHUE OCHOBBI
MPOLIECCOB MUKPO- U
HAHOTCXHOJIOTHH

TIpaKTHKa: HAYYHO-
HCCIICN0BATECIbCKasA p3.6OTEl;
Dusnyeckre 0CHOBBL MHKpPO-
M HAHOCUCTEMHOW TEXHUKHU

TIpaKTHKa: HAYy4YHO-
HUCCIIEeO0BATEIbCKAA pa60'ra

OIIK.2

JIuneitnasanre6pa; Ousuka

VyeOHast IpaKTHKA:
TIPaKTHKA 1O MOJy4eHUI0
TIePBHYHBIX
npodecCHOHANBHBIX YMEHHIT
U HaBBIKOB, B TOM 4HCIIE
TIEPBHYHBIX YMEHUH 1

Kpucramnorpadus;
Marepuaisl 3JIeKTPOHHOH
TexHuKH; CriennanbHbie
IJ1aBbl MATEMATUKH;
CrenpanbHble IIaBbl
¢dusukn 1; Ousnka; Xumust

CHeLIPIaJ'ILHB]CFHaBBIMaTCMaT
HUKH

INoBepxHOCTHEIE SBIEHNUS B
HAHOPa3MEPHBIX
CTPYKTypax;
ITpousBoacTBeHHAs
HPaKTHKA: TIPAKTUKA TI0
HOJTy4EHUIO

HpOHBEOI{CTECHH‘dﬂ
MpaKTHKa: HAy9YHO-
HCcIe10BaTe/IbCKast pa60Ta

HpOl/BBOHCTBCHHaﬂ
TIpaKTHKa: HAY4HO-
HucclieioBaTeIbCKas paﬁo'ra




HaBBIKOB Hay4YHO-

po(heCCHOHANBHBIX YMEHHIT

HCCHCI{OB&TCH]}CK()ﬁ 1 OIlbITa HpO(beCCHOHaJ'ILHOfI
HACATECIIBHOCTH, (DI/I3I/IKa; ACATECIIBHOCTH, ®Duznka
Xumust 10J1yIIPOBOJHMKOB
3HeKTpOTeXHl/lKa; MI/IKPOBHCKTPOHI/IKH; PannosIeKTpOHHKA HpOI/I3BOI[CTBCHHaH HpOH?BOHCTBCHHaﬂ
JINO3JICKTPOHHUKA,
OIIK.3 DJleMeHTHaA6a3a3/1eKTPOHUK | DU3MUECKHEOCHOBBIZIEKTPO P ’ MPaKTHKA: HAYYHO- NpaKTUKA: HAYYHO-
TBCpZ{OTeJ’IBHaﬂBHCKTpOHI/lKa
u HUKI nccieoBaTenbckas pabora | mccienoBarenbckas pabora
MnxenepHas rpaduxa;
VYueOHast npaKkTHKa:
NPaKTUKA 10 NOIYyYECHUIO IpousBojcTBeHHAs
TIEPBUYHBIX TIpaKTHKa: IPaKTHKa 110
. IIpousBoncTBeHHAs IpousBojcTBeHHas
npod)ecCHOHANBHBIX YMEHHIT MOJIY4EHHIO
OIIK 4 N MPaKTHKA: HAYYHO- NpaKTUKA: HAYYHO-
1 HaBBIKOB, B TOM 4HCIIE npohecCHOHATBHBIX YMEHHI
. | HUCCIEOOBATEIIbCKast pa6o’ra HUCCIICO0BaTEIbCKasA pa60'ra
TEPBUYHBIX YMEHUH U 1 OIbITA PO ECcCHOHAIBHON
HaBBIKOB HaY4HO- JICATCIIbHOCTH
HCCIIE/I0BATENBCKOM
JHEATCIIBHOCTH
MatepuablaIeKTpOHHORTEX MuxkponponeccopHblecucTe
OIIK.5 P P Merposoriis ponporaeop
HUKH MbI
Hudopmanmonnsie
TEXHOJIOTHH; YdueOHast
IIpaKTUKA: IIPAKTUKA 110 HpOl/BBOHCTBCHHaﬂ
MOJIy4EHHIO IEPBUYHBIX MIPaKTHKA: IPAKTHKA 110
o I/IHCI)OpMaLIl/lOHHLIe HpOH3BOI[CTBCHHaH npOl/BBOHCTBeHHaS{
HndopmannoHHbIeTeXHOIIO | mpodeccHoHaNbHbIX YMEHHI KoMMyHUKaIMOHHASKYJIBTYD| TIOJTy4EHU IO

OIIK.6

THH

1 HaBBHIKOB, B TOM UHCIIE
NEPBUYHBIX YMEHHIT

TEXHOJIOrMH; Martepuaibt
JNIEKTPOHHON TEXHUKH

allutepHera

npodecCHOHANBHBIX YMEHHIT
1 ONBITA MPO(ECCHOHATBHON

TpaKTHKA: HAy4HO-
HcclIeoBaTeNnbeKas padboTa

NPAKTHKA: HAy4YHO-
HcceioBartebekas pabora

HABBIKOB HAYYHO- JEeATeTbHOCTH
HCCIIEI0BATENBCKOM
JICATEIIBHOCTH
Hudopmanmonnsie
OnHOKpHCTAIbHbIE
TEXHOJIOTHH; YueOHas
2JIEKTPOHHO-
MPAKTUKA: PAKTUKA MO
BBIYHMCIIUTEIbHBIE MAILIHHBI; MukponpoueccopHbie
HOJTYYEHHUIO IEPBUYHBIX
. IpousBojcTBeHHAs CHCTEMBI; IIpousBonacTBeHHas
HudopmannonnbieTeXHoio | npopeccnonanbHbx yMenni | MHpopMalMOHHBIETEXHONIOT | DileMeHTHAs0a3aIeKTPOHHIK
OIIK.7 MPAKTUKA: MPAKTUKA MO TIpousBoacTBeHHAs MPAKTUKA: HAy4HO-
- 1 HaBBIKOB, B TOM 4HCIIE un u
. HOJTY4YEHHUIO MPAaKTHKA: HAy4HO- uccie0BaTeNbeKas pabora
HEPBUYHBIX YMEHHIT 1 .
npodecCHOHATbHBIX YMEHHM | HccleoBaTenbekas pabora
HaBBIKOB Hay4HO- .
. 1 ONbITa MPO(ECcCHOHATBHOM
MCCIIE10BATENbCKOM
JeATEITBHOCTH
JIeATeIbHOCTH
OIIK.8 CranjapTusanus u
° TEXHUYECKHEN3MEPEHUs
HWHudopmarmonHbie
TEXHOJIOTHH; YueOHas
MPAKTUKA: IPAKTUKA MO IMpousBoacTBeHHAs
MOJTYYEHHUIO EPBUYHBIX MPAKTUKA: PAKTUKA MO
. IIpousBoacTBeHHast IpousBoacTBeHHAsE
OIIK.9 HH}popMalMOHHBIETEXHOIIO | ipodeccoHanbHbIX yMeHui | UHpOpMalMOHHBIETEXHOJIOT TOJIYYEHHUIO

MpaKTHKa: HAy9YHO-

TIpaKTHKa: HAYy4HO-

mn 1 HAaBBIKOB, B TOM YHUCJIC un HquJECCl/lOHEU'IBHBIX yMCHl/II\/'I 6 6
S ————— 11 OMEITA MPOGecCHONATLHO HccreoBaTeNbCKas paboTa | KMcclie0BaTenbeKas pabora
HaBbIKOB HAY4YHO- JCATECIIBHOCTH
FCCIIEI0BATEIILCKON
JCATCIIBHOCTHU
VYuebuast MpaKTHUKa: Kpnc‘rannorpa@mn; MeTO/I[I:I MaTeMaTH4YeCKOH KsanToBast MEXaHMUKa, KommoneHTtst KBanToBast u onruueckas MI/IKPOSHCKTPOMEXE[HHKB.;
TIpAKTHKa 110 MOJIyYECHHIO Ma’repuanm 3J'ICKTpOHHO]7I (1)"3"](“; Cl'leL[PlaJ’ILHLIC MeTO}ILI MaTe€MaTH4CCKOro M"KpOCHCTCMHOﬁ TEXHHUKH; | JJICKTPOHHUKA; Mm(poonTm(a MOlICJ'IPIpOBaHI/IC "
HK 1 TIEPBUYHBIX TCXHUKH, CHCHPIBJ'IBHBIC TJIaBbl MATEMATUKH, MOJEIUPOBaHUS; OHHOKPHCT&J’ILHHB u ('lJOTOHl/lKa; TIPOCKTUPOBAHUE MUKPO- U
* HpO(beCCI/IOHBHbeIX yMCHI/Iﬁ TJIaBbl MATEMATUKH, CHBL[I/IB.J'ILHBIC TJIaBbI MPIKpOZ)J'IeKTpOHl/IKa; 3JIEKTPOHHO- MHKpOHpOHCCCOpHBIC HaHOCHUCTEM; OcHOBBI
1 HaBBIKOB, B TOM YHCJIC CI'ICL[I/IaIIBHLIe TJIaBbI (1)"3"](1/! 2, CratucTrueckas Hpnknannaﬂ MCXaHUKa, BBIYHACIIUTCIIBHBIC MalllUHBI; CHUCTCMBI; TIPOCKTUPOBAHUSA
TICPBUYHBIX YMCHHUH U usukn 1 ¢duznka; DiaeMeHTHas 6aza CXEeMOTEXHHUKA; TToBepXHOCTHBIC SIBJICHHS B TIpou3sBoiCTBEHHAs 3JIEKTPOHHOMH KOMIIOHEHTHOI|
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HaBBIKOB Hay4HO- 3IEKTPOHUKU Teoperunueckas dusmka; HaHOPa3MEePHBIX MPAKTHKA: HAYYHO- 6a3b1; OCHOBBI
HCCHCI{OB&TCHBCKOﬁ Duznyeckre 0CHOBBL CTPYKTYypax; HCCIICA0BaTCIbCKass pa60Ta; PaguOTEXHUKH,
HACATCIIBHOCTH DJICKTPOHUKH; HpOl/BBOHCTBCHHaS{ Dusnyeckre 0CHOBBL MHKpPO- HpOl/BBOHCTBCHHaﬂ
DINeKTpoIMHAMHUKA NPAKTUKA: NPAKTUKA 1O U HAHOCHCTEMHOI TeXHHKH HPAKTHKA: HAY4YHO-
HOJTy4CHHUIO UcclieI0BaTeNbCKas paboTa;
npohecCHOHATIBHBIX YMEHHI IpousBojcTBeHHAs
U OMBITA PO eCcCHOHATBHON (IpeaMIIIOMHAs ) TPaKTHKA:
ACATECIIBHOCTH, MPaKTHKa 110 MOJIYYCHHUIO
Paauosnexrponnka; 1pohecCHOHATIBHBIX YMEHUH
CeHCOpHbIE MUKPOCHCTEMBI; U OIIBbITa NPO(ECCHOHATBHOK
TBEpHOTeJ’leaX JICATCIIBHOCTH
DJICKTPOHUKA, dusnka
KOHJICHCUPOBAHHOT'O
cocrosiHust,; Pusuka
MOJTYTIPOBOIHUKOB; PU3HKO-
XUMHUYECKHUE OCHOBBI
TIPOLIECCOB MUKPO- U
HAHOTCXHOJIOTHH
Marepuaibt
MPIKpOCHCTCMHOﬁ TCXHUKH,
MopenupoBanue u
KommnoneHTsl
o NPOEKTUPOBAHUE MUKPO- U
MHUKPOCHUCTEMHOUN TEXHUKH; MaTepl/laJTOBeHeHHS
HAHOCHUCTEM; OCHOBBI
VuebOnast MpaKTHUKa: MeTO,[lbl HCCIICA0BaHUA HAHOCTPYKTYPUPOBAHHbBIX P —
TPAKTHKA 110 IOIY4YEHUIO TIOBEPXHOCTH TBEPJBIX TEI; Martepuano; Mertosl P . p .
DJIEKTPOHHOU KOMIIOHEHTHOU]
TIEPBUYHBIX npOl/BBOHCTBCHHaﬂ aHalin3a U KOHTPOJIA 6a3b1: OCHOBLI
HpO(beCCHOHaJlebIX yMeHI/Il‘;l o TexHonorus MHKPOCHUCTEM; TIpaKTHKa: MPaKTHKa 110 HaHOCTPYKTYPHUPOBAHHBIX >
MarepuaiblaeKTPOHHOUTEX PadMOTEXHUKH,
HK,Z Y HAaBBIKOB, B TOM 4YHCIIE Mertposnorus TexHounorus npubopoB IIOJIyYEHHIO MaTepHasoB U CUCTEM;
. HUKH - . IIpousBoncTBeHHAs
NEPBAUYHBIX YMEHUU U MHUKPOCUCTEMHOU TEXHUKU HpO(beCCl/lOHaﬂbelX YMEHUU Hponsao,ucmeﬂnaﬂ Ty mm——
HaBBIKOB Hay4HO- U OIBITa IPOGECCHOHATBHOK TpaKTHKA: HAy4HO- P - Hayd
. HCClIe0BaTebCKas paboTa;
HCCIIE/I0BATENIBCKOM nesitenbHoCTH; PU3nko- | MccienoBaTenbekas pabora;
IIpousBonacTBeHHas
JAEATCIIBHOCTH XUMHUYECKHE OCHOBBI Dusnyeckre 0CHOBBI MHKPO-
. (IpeANIIIOMHAs ) TIPAKTHKA:
TIPOLECCOB MUKPO- U M HAHOCUCTEMHOHU TEXHHUKHU
TIpAKTHKa I10 MOJIy4YEHHIO
HAHOTEXHOJIOTHH .
NpodeCCHOHABHBIX YMEHHI
1 OmbITa MPOGECCHOHATBHOK
JICATECIIBHOCTH
OCHOBBI IPOEKTUPOBAHHS
VYueOHast npakTHKa: 3J€KTPOHHON KOMIIOHEHTHOU
MPAKTHKA I10 MOJIy4YEHHIO 6a3bl; [Ipon3BoacTBeHHAs
npOI/BBOﬂCTBCHHaﬂ
MEePBUYHBIX DU3HYECKHE OCHOBBI MPAKTUKA: HAy4HO-
. MPaKTHKA: IPAKTHKA 110
HpO(bCCCHOHaI[LHBIX YMEHHUH IIEKTPOHUKH; DKOHOMHKA U HpOH3BO}1CTBCHHaH HCCIiea0BaTE/IbCKasa pa60Ta;
OCHOBBIYKOHOMHYECKUX3HAH MOJTYYEHUIO
IIK.3 U HaBBIKOB, B TOM 4HCJIE . yrpasieHue . MPaKTHKA: HAYYHO- IpousBoacTBeHHAs
. nii; Xumus npo(heCCHOHANBHBIX YMEHHIT
MEPBUYHBIX YMEHHUH U NPOM3BOACTBEHHBIMU uccnenoBarenbckas padora | (MpeaauIIoMHas) MpaKkTHKA:

HaBBIKOB Hay4YHO-
HCCIIe/I0BATEIBCKOH
JeSATEeIbHOCTH; XUMHUS

cHcTeMaMHu (MOJLYJIb)

¥ OIIBbITa MPO(PECCHOHANBHON
JeATEeNbHOCTH

MPAKTHKA O TIONYYEHHIO
npo(heCCHOHANBHBIX YMEHHIT
U OIIbITa MPO(HECCHOHANBHON

JIeSTEITbHOCTH
IIpoexTHas JIesTeIbHOCTD;
IpousBoacTBeHHAS
IpousBoacTBeHHAS
(peInIIIIOMHas ) IPaKTHKA:
MpaKTHKa: MPAKTHKA 10
MPaKTHKA IO MOJIyYEeHUIO
IIK.19.B IIpoeKTHasACSATENBHOCTE TOJTy4EHH IO IIpoeKTHasACATENBHOCTD

PO eCCHOHANBHBIX YMEHHIT
¥ OIIBITa PO ECCHOHANBHOMN
JeATENbHOCTH

npodecCHOHANBHBIX YMEHHIT
1 OMbITA MPO(ECcCHOHATBHOM
JIeATENbHOCTH
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3. Conep:xanue 00pa3oBaTeIbHOH MPOrpaMMBbl
3.1 CTpykTypa 06pa3oBaTe/ibHOIl NPOrPaMMbI
CtpykTypa 00pa3oBaTelIbHOM MPOTrpaMMBbI NpuBeneHa B Tabnuie 3.1.1, BKItoyaeT o0s3aTeIbHYIO

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

Tab6muma 3.1.1

CrpykTypa 00pa3oBaTeiIbHON MPOrpaMMbl OOBem mporpammel, 3.€.

baok 1 | IucuumianHbl (MOIYJIH) 213

bazoBas yacTp 117

BapuaruBHas yactb 96
baok 2  |IIpakTukn 18

bazoBas yacTh 0

BapuaruBnas gactp 18
baok 3 |TocynapcTBeHHast HTOroBasi aTTeCTAIUS 9

bazoBas gacth 9
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 240

3.2 XapakTepucTHKA COEP:KAHUS TUCIHIIIHH

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

3.3 IIpumensiembie 00pa3oBaTe/JbHbIC TEXHOJIOTHH

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

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

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

3.4 Opranuszanusi NPaKTUK
Jns  [OCTHKEHHs IUIaHHUPYEMBIX PE3YJbTaTOB OCBOEHHS 00pa30BaTeNbHOW MPOrpaMMBI
peyCMaTPUBAIOTCS CIICIYIOIINE MTPAKTUKH:

- YueOHas mpaKTHKa: MPAKTHKA 110 MOJYYCHUIO MEPBUYHBIX NPO(PECCHOHATIBHBIX YMEHHH U
HABBIKOB, B TOM WYHCJIC IMEPBUYHBIX YMEHHHA M HABBIKOB HAYYHO-HCCIIECIOBATEIHCKON
JeATEILHOCTH,

- Tlpou3BojacTBeHHasl MPaKTUKA: MPAKTHKA MO MOJYYCHHIO MPOPECCHOHATBHBIX YMEHUH U
OITbITa MPOPECCUOHATBHON eI TEbHOCTH,

- IIpom3BojcTBeHHas MPaKTHKA: HAYYHO-MCCIIEI0BATENbCKas padoTa,



- IlpousBoacTBeHHas  (IpeNAMIUIOMHAs))  IpakTHUKA:  IPAKTUKA IO  IOJYYEHHIO
npodecCHOHANBHBIX YMEHUN U OIbITa MPO(EeCCHOHABHOM e TEIbHOCTH.

YyeOHasi NpakTHKA: MPAKTHKA M0 MOJYYeHUIO MEePBUYHBIX NPOodecCHOHAIbHBIX YMEHUH U
HABBIKOB, B TOM 4YHCJe IEePBHYHBIX YMEHHH H HAaBBIKOB HAay4YHO-HCCJIEN0BATEIbCKOMN
AesATeJIbHOCTH IIPOBOAUTCS B!

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

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

3. ®enepaabHOM rOCYJapPCTBEHHOM OIO/KETHOM YUPEXKJICHHH HAyKH MHCTUTYT HEOopraHu4ecKoil
xumun uM. A.B. HukomaeBa Cubupckoro otnenenust Poccutickoii akagemun Hayk (MHX CO PAH).

4. Bele3gnas mnpakTuka npoBoguTcs B AxmuonepHom OOmectBe  «MH(popManoHHBIE
CIyTHUKOBBIE CHCTeMbl HMEHH akajgemuka M.D. PemertneBay (AO HCC), r. XenesHoropck,
KpacHosipckuii kpaii.

CrniocoObI poBeieHus MPAKTUK — CTAIlMOHAPHAS; BbIC3/IHAS.

IIpou3BoacTBeHHAsi NMPAKTHKA: MPAKTHKA MO MOJYYeHUI0 NMPO(ecCHOHAIBHBIX YMEHU M
onbITa NpogecCHOHATBbHOM AeATeJIbLHOCTH IIPOBOINUTCS B

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

2. AxuuonepHoM obmectBe «HayuHo-mpousBojcTBeHHOe npeanpusatue «Boctok» (AO «HIIII
«Bocroxy);

3. denepanbHOM rOCYJapCTBEHHOM OIOKETHOM YUPEKIACHUH HayKu MIHCTUTYT HEOpPraHUYecKOM
xumun uM. A.B. HukonmaeBa Cubupckoro otnenenust Poccuiickoit akanemun Hayk (MHX CO PAH).

4. Bele3gHas mpakTHKa mnpoBoguTcs B AxuuonepHom Oo6mectBe  «HpopManmoHHbIe
CIyTHUKOBBIE cHCTeMbl HUMEHH akagemMuka M.D. PemerneBay (AO UCC), r. Xenesnoropck,
KpacHosipckuii kpaii.

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

IIpou3BoacTBeHHAsI NPAKTHKA: HAYYHO-HCCJIe0BaTe1bCKasA padoTa MpoBOJAUTCS B

1. Aximoneprnom obuiecte «HoBocuOUpCkuii 3aBoj MOTyNpOBOIHUKOBBIX TprOopoB ¢ OKb»
(AO «H3IIII ¢ OKby);

2. AkuuonepHoM oOmectBe «HayuHo-ipousBojcTBeHHOe mpeanpusitue «Boctok» (AO «HIIII
«BocTok»);

3. ®enepaabHOM roCyJapCTBEHHOM OIOKETHOM YUpEexXJIeHUH HayKd MHCTUTYT HeopraHudeckoil
xumun uM. A.B. Hukonaesa Cubupckoro otaenenusi Poccuiickoit akanemun Hayk (MHX CO PAH).

4. Bele3gnas mnpaktuka npoBogutcs B - AxknuoHepHoMm OOmectBe  «MH(popMaroHHbIE
CIyTHUKOBBIE cHCTeMbl uUMeHH akajgemMuka M.D. PemerneBay (AO UCC), r. XKeneznoropck,
KpacHosipckuii kpaii.

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

IIpousBoacTrBeHHass  (IpPeAAMINIOMHAs)  NPAKTHKA:  NPaKTHKa 10  MOJYYECHHUIO
npo¢ecCHOHATBHBIX YMEHUH U ONbITA NPO(PECCHOHATBHOH AeATeJIbHOCTH IIPOBOJUTCS B

1. Axumonepuom obmiectBe «HoBocuOupckmii 3aBoj] MOTypoBOAHUKOBEIX mprOopoB ¢ OKby»
(AO «H3IIII ¢ OKb»);

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

3. ®enepanbHOM TOCYJAPCTBEHHOM OFO/DKETHOM YUpEXKIeHHH HayKu VHCTUTYT HEOpraHWYecKOi
xumuu uM. A.B. HukonaeBa Cubupckoro otaenenus Poccuiickoit akagemun Hayk (MHX CO PAH).
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4. Bele3gHas mnpakTuka npoBoguTcs B - AxmuoHepHom OOmectBe  «MH(popManroHHbIE
CIyTHUKOBBIE CHCTeMbl HWMeHH akaigemMuka M.®D. PemertneBa» (AO MCC), r. XemesHoropck,
KpacHosipckuii kpaii.

Crioco0b! IpoBeIeHNs IPAKTUK — CTAL[MOHAPHAs; BHIC3IHAS.

BBI60p MCCT IMPOXOXKACHHUA IPaKTUK IJId JIMLO C OI'paHUYCHHBIMHU BO3MOXHOCTIAMHU 3J0POBbA
MMPOU3BOJUTCA C YYHETOM COCTOAHUSA 310POBbA 06y11a}om1/1xcsi u TpCGOBaHI/Iﬁ 10 JOCTYIIHOCTH.

4. YcaoBus peauzanuy 00pa3oBaTeIbHOHIPOrpaMMbl NOATOTOBKH

4.1. OO0uecucTeMHbIe TPEOOBAHMS K PeajIn3allii MPOrpaMMbl

Peanuzanus oOpa3oBaTenpHONW MPOTpaMMbl MOJHOCTBIO oOecreueHa MaTepuatbHO-TEXHHUECKON
0a30if, COOTBETCTBYIOIIEH JCHCTBYIOUIMM  MPOTHBONOXKAPHBIM  MpaBWIaM W  HOpMam H
oOecrieynBaroIIeii MPOBEACHNE BCEX BHUIOB AMCHUIUIMHAPHOW M MEXIUCHUIUTMHAPHON MOJATOTOBKH,
MPAKTUYECKOW M HAyYHO-HCCIEeIOBATENIbCKOW paboT oOydaroumxcs, MpeayCMOTPEHHBIX Y4eOHbIM
IUTAHOM.

Kaxapiii oOyuaromuiics B TeueHHUE BCEro mepuoaa oOydeHHs obOecreyeH HHAWBUIYaTbHBIM
HEOTPAaHWYEHHBIM JIOCTYIIOM K HECKOJBKHUM 3JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMaM (3JIEKTPOHHBIM
O0ubnanoTekaM) W K AJIEKTPOHHOW uH(pOpMannoHHO-oOpazoBatenbHol cpene HI'TY. Dnekrponno-
OoubroTevHas cucreMa (JIEKTPOHHAsI OMOIMOTEKA) M AJIEKTPOHHAS HHPOPMAIIMOHHO-00pa3oBaTeIbHas
cpena obOecreunBarOT BO3MOXKHOCTBH JOCTYyNa OOydYaromierocss u3 000l TOYKH, B KOTOPOH MMeercs
JOCTYN K HH(OpMaIMOHHO-TeIEKOMMYHHKAIIMOHHOH cetn "UHTepretr" (nanee - cets "UHTEpHET"), KaK
Ha TEPPUTOPHUH OpraHU3aIluH, TaK U BHE €€.

DJIeKTpOHHAS HHPOPMAIIMOHHO-00pa3oBaTeIbHast cpena OpraHu3aIiu (http://
www.nstu.ru/sveden/eos) obecreunBaer:

- JOCTyln K Yy4yeOHbIM IUIaHaM, paboyuM HporpaMMaM JUCHMIUIMH (MOZYJEH), MpakTHK, K
U3JIaHUSIM DJIEKTPOHHBIX OMOIMOTEYHBIX CHUCTEM U DJIEKTPOHHBIM 00pa30BaTENIBbHBIM pecypcam,
yYKa3aHHBIM B pabouuX MporpamMmax;

- ¢ukcanuio xojxa o0pa30BaTENLHOTO IMPOLECcCa, Pe3yIbTaTOB MPOMEXYTOUYHON aTTeCTalu U
Pe3yJIbTaTOB OCBOEHMSI IPOrpaMMbl OaKajiaBpuaTa,

- TpOBEJIEHHE BCEX BHJOB 3aHATUH, MPOLEIYP OLEHKH pPEe3yJIbTaTOB OOyuUeHHs, peaau3arius
KOTOPBIX  TPEAyCMOTpEHa C  TPUMEHEHHEM  DJIEKTPOHHOTO  OOy4YeHHs,  JUCTAHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHI;

- (opMupoBaHUE IIEKTPOHHOTO MOPTHOINO OOYJAIOIIETOCs, B TOM YHCIIE COXpaHEHHE padoT
oOyyJaromerocsi, peneH3suii M OLEHOK Ha 3T paboThl CO CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa30BaTeNbHOr0 MpoIlecca;

- B3aUMOJIEICTBHE MEXY yYaCTHUKaMU 00pa30BaTEIbHOTO MPOLECcca, B TOM YHCJIe CHHXPOHHOE
U (UJIM) aCHHXPOHHOE B3aUMOJENCTBHs mocpeacTBoM cetu "MHTtepHer".

OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTENbHON cpesibl 00ecreunBaeTCs
COOTBETCTBYIOIIHMHU CpeAcTBaMu WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA "
KBaJM(pHUKAIMe paOOTHUKOB, €€ MCIOJIB3YIOMUX M [ojjepkuBaonmx. @OyHKIMOHUPOBaHHE
ANEKTPOHHOW  MHGOPMAIMOHHO-00pa30BaTeIbHOM  Cpellbl  COOTBETCTBYET  3aKOHOJATEJIbCTBY
Poccutickoit denepanuu.

KBamudukamus  pykoBOOIIIMX H  HAYYHO-TIENATOTHYECKHX  pa0OTHHKOB  OpTaHMU3alUU
COOTBETCTBYET KBaJTU(UKAITMOHHBIM XapaKTepUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBJIM(UKAIIMOHHOM CIIPABOYHHUKE JIOJDKHOCTEH PYKOBOJIWTENEH, CIIEIMATUCTOB U CIYXKalIUX, pa3jene
"KBanu@ukalMoHHbIE XapaKTEPUCTHKH JOJDKHOCTEH pyKOBOAMTENEH M CHEIMaIMCTOB BBICIIETO
npoeccHoOHaIbHOTO ¥ JOMOJIHUTENBHOTO MpPOo(ecCHOHATBFHOr0 00pa3oBaHUs", YTBEPKIECHHOM
npuKa3oM MHHHCTEPCTBA 3/IpaBOOXPAaHEHHs] U COLMANBbHOrO pa3Butusi Poccuiickoit @eneparun ot 11
suBaps 2011 r. Ne 11 (3apeructpupoBan MunucrepctBom roctuninu Poccuiickoit ®enepanuu 23 mapta
2011 r., perucrpanmonnslit Ne20237).
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I[OJISI IITAaTHBIX HAYYHO-TICAAIOTrMYCCKHUX pa6OTHI/IKOB (B NPUBCACHHBIX K MICJIOYHCICHHBIM
3HAQYEHHMSIM CTABOK) cocTaBisieT He MeHee 50 mporeHTOB OT 0Omero KoJudecTBa HaydHO-
Ieaarorut4yeCKux pa6OTHI/IKOB OopraHu3anuvu.

4.2. KaapoBble yc10Bus peain3anuu MporpamMmsbl

Peanuzanus nmporpammbl  OakanaBpuaTa 0OECHEUMBAETCS PYKOBOJIALIMMU U HAay4dHO-
MEIarOrMYeCKUMH  Pa0OTHUKAMH OpPTraHM3allMi, a TakXKe JHUIIAMH, MPHUBIEKAEMBIMH K peau3aliu
IporpamMMsbl OakanaBpraTa Ha yCIOBHSIX T'PaKIaHCKO-IIPAaBOBOT'O IOTOBOPA.

Jlonst Hay4HO-TIeJarorn4eckux pabOTHUKOB (B MPHUBEACHHBIX K IEJIOYUCICHHBIM 3HAYCHUSM
CTaBOK), MMEIOLIMX 00pa3oBaHUE, COOTBETCTBYIOLIEE MNPOMUII0 MPENnoJaBacMoOil JHUCHUIUIMHBEI
(Monmynsi), B OOIIEM 4YHCIE€ HAayYHO-TIENArOrMYeCKHX paOOTHUKOB, PEATU3YIONUX IPOrpaMMy
OakanaBpuaTa, cCOCTaBlisieT He MeHee /0 MpOIeHTOB.

Jlonst Hay4YHO-TIEJaroTH4ecKux pabOTHUKOB (B TPHUBENCHHBIX IEMIOYUCICHHBIM 3HAYCHUSAM
CTAaBOK), UMEIOIIMX YYEHYIO CTENeHb (B TOM YHCJE YUYEHYIO CTENEHb, IPUCBOECHHYIO 3a PYOEKOM U
npusHaBaemylo B Poccuiickoit ®denepaunn) U (Uiau) ydyeHoe 3BaHHE (B TOM 4YMCIE YYEHOE 3BaHHE,
NOJIydeHHOe 3a pyOexxoM M mnpu3HaBaemoe B Poccuiickoit @eneparnuu), B o0IIeM 4YMcie Hay4yHO-
MEeIarOrMYecKuX pabOTHUKOB, PEaTH3YIONIMX IporpamMmy OakaiaBpHuara, cocTaBiseT He MmeHee 50
IPOLIEHTOB.

Jonst paOOTHHUKOB (B MPHUBEICHHBIX K IEJIOYUCICHHBIM 3HAUEHHUSIM CTaBOK) M3 4YHCIA
pykoBojuTeneil u pabOTHUKOB OpraHU3alMi, AEATENILHOCTh KOTOPBIX CBA3aHAa C HAIpPaBICHHOCTBHIO
(mpodunem) peanmzyemMol mporpaMmbl OakanaBpuara (MMEIOHNIMX CTax paboTel B JTaHHOU
npodeccuoHaIbHON 00JacTH HEe MeHee 3 JieT) B 0011eM yuciie pabOTHUKOB, PEAIU3YIOLUIUX IPOrpaMMy
OakanaBpuaTa, cocTaBiser He MeHee 10 mpoIeHToB.

4.3. MarepuanbHO-TeXHHYECKOe W Y4YeOHO-MeToaM4yeckoe olecrnedeHue IPOrpaMMbl

0akajiaBpuara

OOpa3oBarenbHasi mporpaMma pealn3yercss B CIELUUANbHBIX ITOMEIIECHUSAX, MPEACTaBISIOIIUX
co0oif yueOHBbIE ayAUTOPUH JUIs MPOBEACHUS 3aHATUN JIEKIMOHHOTO THINA, 3aHATHH CEeMHHApCKOIo
THIA, KypCOBOTO NMPOEKTUPOBAHUS (BBINOJIHEHUS KYPCOBBIX padOT), TPYNIOBBIX M HHIWBHUIYaJbHBIX
KOHCYJbTallMi, TEKYIIEro KOHTPOJsI W  IPOMEXKYTOYHOM  aTTECTallMM, IOMEIIEHUS Ul
CaMOCTOSITENIbHOM paboThl M MOMEIIEHUs Ui XpaHEHHs U NpOo(UIAKTUYECKOro O0O0CIyKUBaHUS
yuyebHoro ob6opyzaoBanus. CrnenuanbHble IOMENIEHUS YKOMIUIEKTOBAHbI —CIEHUAIN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKUMH CpeACTBaMM OOYYEHHs, CIY)KAllUMHU IS TpEeACTaBlIeHUus y4eOHOH
nHpopManuu O00JIBIION ayTUTOPHH.

Jnsg mpoBeneHUs 3aHATHH JIEKIMOHHOIO THUIA MpeIararoTcss HaOOpbl JE€MOHCTPAlMOHHOTO
o0opyZoBaHUS U Y4eOHO-HATJSIIHBIX IMOCOOMH, oOecneunBaronMe TEeMaTHUeCKUe WILTIOCTPALUH,
COOTBETCTBYIOIIHE pab0OYUM MPOTpaMMaM JTUCIUTUIAH (MOIYIIEH ).

[lepeueHp  MaTepUaNbHO-TEXHUYECKOTO  oOOecreueHus, HEOOXOIUMOro Uil  pean3aluu
nmporpamMmbl  OakanaBpuara, BKJIOYaeT B ceOs JabopaTopuu, OCHAIICHHBIE HEOOXOIUMBIM
71a00paTOPHBIM 000PYIOBAaHHEM.

[TomemeHust 1151 CaMOCTOSTENBbHOM pabOThl 00YUAIOLIMXCSI OCHAILIEHBl KOMIIBIOTEPHON TEXHUKOM
C BO3MOXHOCTBIO MOAKIIOYeHHS K ceTh "MHTepHer" M obecreueHbl OCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPETy OPTaHU3AIINH.

OOpaszoBarenbHas  OporpaMMa  TOJHOCTbIO — oOecriedeHa  HEOOXOIUMBIM  KOMILJIEKTOM
JUIEH3UOHHOTO MPOrpaMMHOro obecreueHus: (cocTaB oOIpeneiseTcss B padoyux MporpaMmax
JTUCIUIUIAH (MOIYJEH) U €XKEeroTHO OOHOBIISETCS).

ONEeKTPOHHO-OMOINOTEYHbIE  CUCTEMBbI  (QJIEKTpOHHast ~ OuMOMMOTEeKa) M AJIEKTPOHHAas
nH(pOPMAIMOHHO-00pa3oBaTeinbHas cpefa 00ecleuyrnBaloT OJHOBPEMEHHBIM JocTynm He MeHee 25
MPOIICHTOB O0YYAIOIIUXCS IO TMporpaMMe OakaiaBpHara.

OObyuatonumess obecriedeH AOCTYN (YAAJeHHBIM TOCTYN) K COBPEMEHHBIM NPO(EeCCHOHATBHBIM
0a3aM aHHBIX U UHPOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OIpeessieTcs] B pabouux
porpamMMmax JTUCIHHITINH (MOAYJEN) U €XKeroJHO OOHOBIISETCS.
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O6yqaloumec;1 U3 Yucjla JMI C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBbLA OGCCHC‘ICHBI
MeYaTHBIMU W (WJIM) SJCKTPOHHBIMH 0Opa3oBaTEeNbHBIMU pecypcamMu B (opmax, aJanTHPOBAHHBIX K
OrpaHUYCHUAM UX 310POBb.

5. OneHka Ka4yecTBa MOATOTOBKHU CTY/ACHTOB U BbIIIYCKHUKOB

OneHka KadyecTBa OCBOEHHUS 00pa3oBaTelNbHOM IPOrpaMMBIBKIIOYAET TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH, TPOMEXKYTOUHYIO aTTeCTalli0 OOy4YaromMXCsi M TOCYIJapCTBEHHYIO HTOTOBYIO
aTTECTALUIO BBIITYCKHUKOB.

Konkpernsie (OpMBI MPOMEKYTOUHOH M HMTOTOBOM aTTECTAMM OOYYalOIIUXCA M0 KaXIOu
JUCLUIUIMHE ONpPENeNstoTcs y4eOHbIM IuIaHOM. TeKylasi arrecTanys 1o JUCLUIUIMHAM IPOBOJUTCS Ha
OCHOBE OaJTIbHO-PEHTHHIOBOHM cucTembl. llpaBmia arTectanuu MO AMCHUIUIMHAM ONPEICISIOTCS B
pabouux mporpamMmax U JAOBOJATCS 10 CBEACHUS O00Y4arolUXCs B TEUCHHE IIEPBOTO Mecsla N3y4eHUs
JUCLUIUINHBL.

Jns arrectauun oOy4yaroIIMXCsl Ha COOTBETCTBUE MX IEPCOHAIbHBIX JAOCTHKEHMH TpeOOBaHUAM
00pa3oBaTeNbHON MPOTPaMMBI(TEKYILAsi U TIPOMEKYTOUHAs aTTECTALUs1) CO3MAI0TCS (POHIBI OIEHOYHBIX
CPEACTB, KOTOpPblE MOTYT BKJKOYaTh THIIOBbIE 33JaHUS, KOHTPOJIbHBIE PabOThI, TECThl U METOJbI
KOHTPOJIs1, TO3BOJISIFOIINE OLIEHUTh 3HAHUS, YMEHHUS U YPOBEHb NMPUOOPETEHHBIX KoMIeTeHIMH. DoHAbI
OLIEHOYHBIX CPEJCTB pa3pabaThIBalOTCA U YTBEpXKAaTCsA Kadeapamu, oOecrneyrBarOIUMKU y4eOHBIH
mporiece 1o AUCHUTIINHAM 00pa30BaTEIbHOM MPOTPaMMBI.

IIpu pa3zpaboTke OLIEHOYHBIX CPEACTB JUIsl KOHTPOJIS KaueCTBAa M3YYEHUsS JUCLHUIUIMH (MOIyJei),
NPAKTUK YYUTHIBAIOTCA CBSI3M MEXKIy BKJIIOYEHHBIMH B HHUX 3HAHUSMH, YMEHHSIMH, HABBIKAMH, UYTO
MIO3BOJISIET YCTAHOBUTh YPOBEHb CHOPMUPOBAHHOCTUKOMIIETEHIIMN Yy 00yYarOIIHUXCS.

B bnoxk 3 '"T'ocymapcrtBeHHass uWTOroBas arrecrauus’ BXOAWT 3allUTa  BBIMYCKHOU
KBAJIM(HUKALIMOHHON PabOThI, BKIOYas MOATOTOBKY K HpOLEIype 3allUThl U MPOLEAYpPY 3allUThI, a
TaK)Ke MMOATOTOBKA K CJlaue U cJjauya rocyAapCTBEHHOr0 3K3aMeHa. TpeOoBaHuUs K COAEpKaHUI0, 00bEMY
U CTPYKTYpPE BBIIYCKHOM KBaJIM(UKALMOHHOW pabOThI M rOCYAapCTBEHHOMY 3K3aMEHY ONpEIeNSIOTCS
nporpammoii I'A.

6. OcoGenHocTH peaju3anuy 00pa3oBaTeIbLHONH NPOrpaMMbl AJ1s1 HHBAJIWI0B M JINIL

€ OTpaHMYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI

[Tpr HaTMYKUK B KOHTUHTEHTE 00yYaIONINXCs 10 00pa30BaTeIbHON MPOrpaMMe HHBATHIOB | JIUI] C
OTpaHUYEHHBIMU BO3MOXKHOCTSMH 370poBbsi (JIOB3) oOpa3oBaTenbHas mporpaMma aJanTUPYeTcs C
y4eTOM 0COOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEN TAKUX OOYJAFOIIINXCS.

[Tpu 0Oy4eHrr MO WHANBUAYAIBHOMY YU4€OHOMY IUIAHY JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pPOBbSI CPOK OCBOCHHUS 00pa30oBaTEILHON MPOTrpaMMBI MOXKET OBITh YBEIHUYEH 1O MX KEIAHUIO0 HE
0osee yeM Ha 1 roJ1 MO CPAaBHEHUIO CO CPOKOM TMONIyUEHHUs 00pa30BaHus Uil COOTBETCTBYIOIIEH (OPMBI
oOyuenusi. OOBeM mporpamMMmbl OakajnaBpuaTasa OJIMH Y4YeOHBIM TOA TIpu OOYYEHHH TIO
WHIUBUAYAILHOMY IIJIaHy BHE 3aBUCUMOCTH OT (POpMBI 00yUEHHUsI HE MOXKET COCTAaBIATH Oomee 75 3.e.

[Tpu ucronp30BaHUK GOPMBI HHKIIFO3UBHOTO O0YUYEHUS COCTABIISETCS MHIUBHIyalIbHAS IPOTPaMMa
COIIPOBOXICHUS 00pa30BaTEIbHOMN JAEATEILHOCTH CTYACHTA.

NuauBuayaJbHasi MpPorpaMMa COINPOBOXKJICHUS 00pa3oBaTebHON JEATCILHOCTH CTYACHTA
MOJKET BKIIIOYaTh

- COIPOBOXCHHE JICKITMOHHBIX M MPAKTHYCCKUX 3aHATHH MPSMBIM U OOpaTHBIM IIEPEBOJOM Ha
PYCCKHIA )KECTOBBIH SA3BIK (JIJIS1 CTYZICHTOB C HAPYIICHUSIMHU CITyXa);

- TIOCEMICHHE TPYIIIOBBIX M HHIUBUIYATBHBIX 3aHATHH C TICHXOJIOTOM;

- OpraHM3aIOHHO-TIEJArOTUYECKOE, MICUXOJIOTO-TIEAArOTUYECKOE, npodunakTuIecKu-
03JIOpPOBHUTEIHHOE, COMATBHOECOTPOBOXKICHUS YIeOHOTO TIpoIiecca.
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MNPUJIO)KEHHUE

CooTBeTCTBHE MEKIAY XapPAKTEPUCTUKAMH 3TANOB OCBOCHUS KOMIIETEHIUIl (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

NHoCTpaHHBIHA3BIK

OK.5 31 3HATh MHOCTPAHHBIN S3BIK JJIS1 MEXJIMYHOCTHOTO OOIIECHHS C MHOCTPAaHHBIMH
napTHepaMu

OK.5 y2 YMETh BBICTPAauBaTh MEXKKYIbTYPHYIO, JEJIOBYIO, TPOPECCHOHATBHYIO
KOMMYHHKAIIUIO C YIETOM TIICHUXOJIOIMYECKUX, TOBEACHYECKUX, COITMAIbHBIX
XapaKTEPUCTHK NapTHEPOB HA PYCCKOM U MHOCTPAHHOM SI3bIKaX

OK.5 y5 YMETb JIOTHYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
IIMCBMEHHYIO peub B chepe npodhecCHOHaTbHON JESITENIbHOCTH HA PYCCKOM U
WHOCTPAHHOM SI3BIKE

Puitocopus

OK.1 yl yMeTb ynotpeOsTh 6a30Bble GUIOCOPCKUE KATETOPUH U TTOHSITUS

OK.1 y2 YMETb IPUMEHSATH OOIIEHAayUYHbIE METO/IbI UCCIIEA0BAHNS, TOHUMATh OTINYNE
HAyYHOTO MOAXO0/Aa OT HEHAYYHOTO

OK.1 y3 YMETb apryMEHTHPOBAHO BHICTPAUBATh JI0KA3aTeNbCTBA, IOTUKY TOHUMaHUs
aKTyaJIbHBIX TPO(PECCHOHATBHBIX M HPABCTBEHHBIX MPOOIIEM

HUcropus

OK.2 31 3HATh OOIIME 3aKOHOMEPHOCTH U HAllMOHAJIbHbIE OCOOEHHOCTHU Pa3BUTHS
Poccuiickoro rocyaapcTsa u 001iecTBa

OK.2 32 3HATh UCTOPHUIO OOIIECTBEHHO-TIOTUTHYECKON MBICIIH, B3aUMOOTHOIIICHU I
BJIACTH M 00IIeCcTBa

OK.2 yl yMeTh GOpMYyITUPOBATH COOCTBEHHYIO TIO3UIIMIO 10 COBPEMEHHBIM MPOOIIeMam
OO0IIECTBEHHO- MOJUTHYECKOTO PA3BUTHS

OK.2 y2 YMETb aHAJIU3UPOBATh TEHACHIIUH COBPEMEHHOTO 00IIECTBEHHO-

TMOJIMTHYCCKOTI'O U CONUOKYJIbTYPHOT'O PAa3BUTHUSA

OCHOBBIPKOHOMUHYECKHUX3HAHMUI

OK.3 31 3HATh MEXaHU3M (YHKIIMOHUPOBAHHUS U PETYJINPOBAHUS OTPACIEBBIX PHIHKOB

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

OK.3 yl YMETh IPUMEHATH OCHOBHBIE MOJENIM U METOBI MAKPO- U
MHUKPO3KOHOMHYECKOI0 aHAJIN3a B MPOPECCHOHANBHON AESITETbHOCTH

I1K.3 32 3HaTh METO/Ibl OIICHKU TEXHUKO-IKOHOMHUYECKOH 3()(hEKTUBHOCTH NPOEKTOB

[IK.3 y2 YMETb BBIMOJIHATH MPEIBAPUTENbHOE TEXHUKO-9KOHOMHUECKOE 000CHOBAaHUE

ITPOCKTOB

MareMaTnyecKHHAHAIN3

OIIK.1

38

3HaTh 0A30BBIC MOJOKEHUS (PYHIAMEHTAIBHBIX Pa3/IeIOB MAaTEMAaTHKH B
o0BeMe, HeOOXO0IMMOM JUTSI BIIAJICHUS MATEMAaTUIECKUM armapaToM JJis
00paboTku nHMOpPMAITUU U aHAIM3a JAHHBIX B 00J1aCTH TPodeCcCHOHATbHON
NeSATETbHOCTH

OIIK.1

39

3HATh YHUBEPCAIbHOCTh MAaTEMATUYECKUX METO0B B TO3HAHUH OKPY>KAIOIIETO
MHUpa

OIlIK.1

310

3HATh MPpUPOAY BOBHUKHOBCHUA HOFpeIHHOCTeﬁ Ipu IPpUMECHCHUUN
MAaTCMAaTHYCCKUX MO,Z[CJICI\/'I n HCO6XO,Z[I/IMOCTI/I OLCHUBATH NOTPCIIHOCTDb

OIIK.1

y10

YMETD HUCIIOJIB30BATh 3JICMCHTHI MaTeMaTHIECKOM JIOTUKH JJI IOCTPOCHU A
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CYXJCHHUM U UX OKA3aTEeNbCTB

OIIK.1 yll YMETb IPUMEHATH OCHOBHBIE METO/bI MATEMATUYECKOT'0 arapara B
MaTEMaTHYECKUX MOJIENISIX 00BEKTOB U MPOLIECCOB

JInneiinasaaredpa

OIIK.1 38 3HaTh 0A30BBIC MMOJOKECHUS (PYHIAMEHTAIBHBIX Pa3/IeJIOB MAaTEMaTHKH B
o0BeMe, HeOOXOIMMOM TSI BIIAJICHHUS MATEMAaTHICCKUM armapaToM JJIst
00paboTku nHMOpPMAIMU U aHAIM3a JAaHHBIX B 00J1aCTH PO eCCHOHAIBHON
JESITEIbHOCTH

OIIK.1 39 3HaTh YHUBEPCAIBHOCTh MAaTEMAaTUYECKUX METOAOB B [IO3HAHUU OKPYXKAIOILIETO
Mupa

OIIK.1 yll YMETh IPUMEHSITH OCHOBHBIE METO/Ibl MATEMaTUYECKOTO alapara B
MaTEeMaTHYECKUX MOJIEISIX 0OBEKTOB H MPOIECCOB

OIIK.2 y4 ymeeT paboTaTh ¢ CUCTEMHBIMU €CTECTBEHHOHAYYHBIMU MOJICTISIMU OOBEKTOB
npoeccrnoHabHO e TENbHOCTH

Pusuka

OIlIK.1 35 3HATh OCHOBHBIE (PH3UYECKIE 3aKOHBI U SIBJICHUS

OIIK.1 311 3HaTh OCHOBHBIC 3aKOHBI (PM3UKH, SBIISIONIMECS 0a30BBIMU IS PEIICHUS 3a/1a4
npoeccroHabHOM IeSATEIbHOCTH

OIIK.1 y8 YMETh IPUMEHITh OCHOBHBIC 3aKOHBI M IPUHIUITBI (PU3UKHU B CTAHIAPTHBIX H
CXOIHBIX CUTYaIIUIX

OIIK.2 34 0a30BbIe 3HaHUS (YHAaMEHTAIBHBIX pa3ieioB GU3NKA B 00bEME,
HE0OXOIMMOM JIJIsl OCBOCHHS (PU3UYECKIX OCHOB B 00JI1aCTH
poecCHOHALHOM IEATEIIBHOCTH

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

OIIK.2 y2 YMETh IPUMEHSATH OCHOBHBIE METO/IbI (PU3MUECKOTO MCCIICOBAHUS SIBICHUMN U
CBOMCTB 00bEKTOB MAaTEPUATBHOTO MUpa

OIIK.2 y3 YMETBb IIJIaHUPOBATh U OPTaHU30BBIBATh IPOCTEUILINE IKCIIEPUMEHTHI,
00pabaTbIBaTh U aHAJTU3UPOBATH NOJYUECHHBIE PE3Y/IbTAThI

OIlK.2 y8 BBIOMpATh NpOCTeNIIe MOJeNN (PU3NUECKUX OOBEKTOB U MPOIECCOB

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOJIENH (PU3UUYECKUX SIBICHUI, eaTh IPU ITOM
He0OXO0IMMBIE JIOTYILEHUS U OLIEHUBATh 00JacTh IPUMEHUMOCTH Pa3IUYHbIX
MoJieJIeH, IIIaHUPOBATh MPOCThIe PU3NUECKHUE IKCTIEPUMEHTHI U BHIIOIHSTh
(bu3nyecKre n3MepeHus

HNuxkenepuasrpaguka

OIIK 4 31 3HATh IEMEHTHI HaUePTaTEIbHON T€OMETPUN U UHKEHEPHOH rpaduKu,
reOMETPUUYECKOE MOJEIINPOBAHNE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHON
rpaduku

OIIK 4 yl yYMETb IPUMEHITh HHTEPAKTUBHBIEC IpapuuecKre CUCTEMBI 7Sl BBIMOTHEHUS U
peaKTHPOBaHUS N300paKEHUN U YepTexen

Be3onacHOCThKH3HEAEATEIbHOCTH

OK.9 32 3HaTh OCHOBHBIE IPUPOHBIE U TEXHOC(HEPHBIE OMIACHOCTH, UX CBOICTBA U
XapaKTePUCTUKU

OK.9 33 3HATh MOHATUHHO-TEPMUHOJIOTMYECKHUH anmapaT B 001acTu 0€301acHOCTH

OK.9 34 3HATh XapaKTep BO3/AEUCTBUS BPEIHBIX U OMACHBIX (DaKTOPOB Ha YeJIOBeKa U
IIPUPOJHYIO CPENY

OK.9 yl BJIQJIETh 3aKOHOJIATEIFHBIMH M MPABOBBIMUA OCHOBAaMH B 00J1acTH O€30MTaCHOCTH
U OXpaHbl OKpYXKarolei cpesibl, TpeOOBaHUSMH 0€301MaCHOCTH TEXHUYECKHX
peryiaMeHToB B cepe nmpodhecCuOHATBLHOM IeSITEIbHOCTH

OK.9 y2 BJIaJIeTh HaBbIKAaMM PAllMOHATIM3AMH TPOPECCHOHATIBHOM 1S TETLHOCTH C
[IEeTTBI0 00ecTieYeHHsT 0€30MaCHOCTH U 3aIUTHI OKPY>KAIOIIECH CPEIbI
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OK.9 y3 YMETh BEIOMPATHh METOIbI 3AIUTHI OT OMMACHOCTEH MTPUMEHUTENHHO K cepe
cBOEH MpodeccroHabHON NeATEeTHhHOCTH U CIIOCOOBI 00eCTIeUeHUS
KOM(OPTHBIX YCIOBH KU3HEICATEIBHOCTH

OK.9 y4 yYMETb UACHTH(PUIIMPOBATH OCHOBHBIC OIMTACHOCTH CPEJIbl OOUTAHMSI YEIOBEKa,
OLICHHMBATh PHUCK MX peau3aluu

Xumus

OIIK.2 35 3HaTh OCHOBHBIE IOHATHUS U 3aKOHBI XMMHUH, 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHX TPOIECCOB; CBOMCTBA, HA3HAUCHUE M 00JIACTH MPUMEHEHUS
OCHOBHBIX XMMHYECKUX BEIECTB H UX COCTUHEHHI

OIIK.2 yl YMETh IPUMEHATH OCHOBHBIE SKCIIEPUMEHTAJIBHBIC U PACUETHBIE METOIbI
orpeieNieHUs] MaKPOCKOITMYECKUX XapaKTePUCTUK CUCTEM U METOJIbI
XUMHYECKOTO ¥ PU3NKO-XHUMHUUYECKOTO aHATN3a PA3IMYHBIX KIACCOB BEIICCTB

OIIK.2 y5 YMETh YCTaHABJIMBATh B3aUMOCBS3b ()YHIAMEHTAIBHBIX 3aKOHOB XUMHUU C
(UBHKO-XMMUYECKUMH SIBIICHUSMU JIJIs1 OOBSCHEHHSI M TPOTHO3UPOBAHUS
HaIMpaBJIEHUs] XMMUUYECKUX MPEBpaIlieHUI

I1K.3 y5 YMETb I0JIb30BAThCS CIIPABOYHOM JTUTEPATypPOl U OPUEHTHUPOBATHCS B

NECPUOANYCCKUX U3JAHUAX 11O TCMATHUKEC XUMHUYCCKOI'0 MaTCpralOBCACHUA

NudopManmoOHHBIETEXHOJIOTHH

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

OIIK.7 yl yMeThb paboTath Ha epcoHanbHOM KomnbioTepe B MS-DOS, OCWINDOWS ¢
WCTIOJIb30BAHUEM OCHOBHBIX MPHJIOKEHHUI 00paOOTKN TEKCTOBOW M YUCIIOBOM
nH(OpMaIIUY, CHCTEM TPOrpaMMUPOBAHUS

OIIK.9 31 3HaTh OCHOBHBIE TPeOOBaHMs HHPOPMAIIMOHHON 6€30MaCHOCTH

OIIK.9 32 3HATh TEXHOJIOTHIO paboThl Ha [IK B cCOBpeMEHHBIX OMEpallMOHHBIX Cpeliax,
OCHOBHBIE€ METO/bI Pa3pab0TKU AJITOPUTMOB U MPOTPaMM, CTPYKTYPhI JaHHBIX,
HCIOJIOb3YEeMBbIE JIJISl IPECTABICHUS TUTIOBBIX HHPOPMAIIMOHHBIX O0BHEKTOB,
TUIIOBBIE AJITOPUTMBI 00paOOTKH JaHHBIX

OIIK.9 33 3HATh OCHOBHI pa0OTHI ¢ HH(pOpMaIel B TTI00aTbHBIX KOMITBIOTEPHBIX CETIX

OIIK.9 34 3HATh TEXHOJIOTHIO PEIIeHUs 3a/1a4, CBSI3aHHBIX ¢ 00pabOTKOM, XpaHEHUEM U
MpeICTaBICHUEM YUCIIOBOM MH(OPMAILIMK C UCIIOIb30BAaHUEM MIEPCOHATIBHOTO
KOMIIbIOTEpA

OIIK.9 y2 YMETh pelIaTh 3a7a4u 00padOTKU JaHHBIX C TOMOIIBIO COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEICTB KOHEUHOTO MOJIh30BATENs

OIIK.9 y3 YMETb OCO3HaBaTh OMACHOCTb U YIPO3bI B pa3BUTHH COBPEMEHHOTO
MH(GOPMAIIMOHHOTO 001IIecTBa

OIIK.9 v4 BJIAJIETh METOIaMH PaOOTHI C TII00ATTLHBIMU TTOMCKOBBIMU CUCTEMaMU

OIIK.9 y5 yMeTh paboTath ¢ nH(popMalrel B r1o0aIbHBIX KOMIBIOTEPHBIX CETSIX

OIIK.9 yb BJI4/IETh CIOCOOHOCTHIO MOHUMATD CYITHOCTh U 3Ha4eHHE MH(OpMalIUU B
Pa3BUTHH COBPEMEHHOT0 HH(OPMAIIMIOHHOT'O O0IIIECTBA

OIIK.9 y7 BJIa/IETh METOJIaMU TIOCTPOEHUSI COBPEMEHHBIX MPOOIEMHO-OPUEHTUPOBAHHBIX
MIPUKJIATHBIX TPOTPAMMHBIX CPEJICTB

OIIK.9 y8 yMeeT NPUMEHATh OCHOBHBIE METO/IbI, CITIOCOOBI U CPEACTBA MOTYUYEHUS,
XpaHeHus U nepepaboTku HHPOPMAIMK ¢ TOMOUIbI0 KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CPEJICTB

DJIEKTPOTEXHUKA

OIlK.3 31 3HATHh METOJIbI aHAJIN3a YaCTOTHBIX U IEPEXOJIHBIX XapaKTEPUCTUK

OIIK.3 34 3HaTh OCHOBBI TEOPUU AJIEKTPUUECKUX U MATHUTHBIX, TACCUBHBIX U aKTHUBHBIX,
JIMHEWHBIX U HETMHENHBIX LIeTIe ¢ COCPEIOTOUEHHBIMU U C pacipe/leICHHBIMU
napaMeTpamu

OIlK.3 35 3HaTh OCHOBBI TEOPUU AJIEKTPOMATHUTHOTO MOJIS

OIIK.3 36 3HATh SKBUBAJIEHTHBIE CXEMbI AKTUBHBIX AJIEMEHTOB
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OIIK.3 yl YMETh aHAJIU3UPOBATh BO3JEHCTBUE CUTHAJIOB HA JIMHEUHBIC U HEJTMHEHHbBIC
Lenu

OIIK.3 y2 BJIaJIETh METOJAaMU aHAJIN3a MEPEXOJHBIX MPOLIECCOB B JIMHEHHBIX U
HEJIMHENUHBIX 1LIEIIX

OIIK.3 y4 YMETh IPOBOJIUTH aHAJIN3 IENEN MPU MOCTOSHHBIX U CUHYCOUIAJIbHBIX
BO3CHUCTBUSX, a TAKXKE MPH BO3JCHCTBUU CUTHAJIOB IPOU3BOJILHON (hOPMBI,
VIMITYJIbCHBIX CUTHAJIOB

MeTtpoJiorust

OIIK.5 32 3HATh METOJIbI 0OPaOOTKH IKCIIEPUMEHTATBHBIX JAHHBIX COBPEMEHHBIMHU
MIPOrpaMMHBIMU TAKETAMHU

I1K.2 318 3HAThOCHOBBIMETPOJIOT U

I1K.2 320 3HaTh OCHOBHBIEC METOJIBI M CPEJICTBA U3MEPECHUS (DM3MUECCKUX BEITHMYUH

[K.2 322 BIIQJIETh METOJIaMU 00PaOOTKH M OIEHKU NOTPEITHOCTH PE3yTbTaTOB
HU3MEpPEHUI

I1K.2 y14 YMETh IPUMEHSTh METOBI M CPEJCTBA U3MEPEHUsT (PU3UICCKUX BEITHUNH

CTaHI[ ApPpTU3AIUA U TCXHUYCCKUCU3MEPCHUSA

OIIK.8 31 3HATh MPABOBHIC OCHOBBI M CHCTEMBI CTAHAAPTH3AIMH U CepTUUKATUT
OIIK.8 32 3HATh CTAHAAPTHI U TEXHUYECKUE YCIOBUS
OIIK.8 yl YMETh MPUMEHSTH CTAHIAPTHI M TEXHUYECKHUE YCIOBUS K KOHKPETHBIM

CHUCTEMAaM

IIpukiaagHassMexaHuKA

OIIK.1 y9 YMETh OIMCBIBATh M KAYECTBEHHO OOBSICHITH COCTOSIHUS B TBEP/IOM TEJIe

[K.1 333 3HaTh OCHOBHBIE MMOHATUS MEXaHUKU TBEPAOTO Ae(POPMHUPYEMOro Teja, OCHOBBI
pacueToB Ha CTATUYECKYIO U JUHAMHUYECKYIO IPOYHOCTh U KECTKOCTb
3JIEMEHTOB KOHCTPYKLIMI, KHHEMAaTUYECKUI U KHHETOCTATUUECKUI aHaIIN3
MIOJIBUKHBIX 2JIEMEHTOB KOHCTPYKIIMH

IK.1 y28 Brnaners MeTogamu pacueta ae(OpMHUPOBAHHOI'O COCTOSIHUS MEXaHMYECKUX
KOHCTPYKIUU

IK.1 y31 YMeETh OCYLIECTBIATH IEPEXO OT PEATbHBIX KOHCTPYKIIUN K paCU€THBIM

CXEMaM U COOTBECTCTBYIOIIMM UM MATEMATUYCCKUM MOACIIAM C LCJIBIO aHAJIN3a
1 CMHTC3a IOABUIXKHBIX W HCIIOABHXXHBIX 3JICMCHTOB KOHCTPYKLII/Iﬁ

(I)H3HK3KOH}16HCHPOB8HHOFOCOCTOHHHS[

OIlIK.1 34 MMETh MPEJCTaBIECHUE O CBA3U (PU3NKO-XUMHUYECKHUX CBOWCTB TBEP/BIX TEJ C UX
BHYTPEHHEHN CTPYKTYPOU

OIlIK.1 36 3HATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT CTENIEHU HEYNOPSI0YEHHOCTH

OIIK.1 37 3HaTh PyHJAaMEHTAJIbHbIE IOHATHS, OCHOBHBIC TEOPUU U NPUOIMKEHUS PUIUKU
KOHJICHCHPOBAHHOT'O COCTOSIHUSI

OIIK.1 y4 YMETh OLIEHUBATh MPEJIeNbl IPUMEHUMOCTH OCHOBHBIX TEOPUM U MPUOIMHKEHUI
(U3MKM KOHJEHCHUPOBAHHOI'O COCTOSHUS

OIIK.1 yb HMMETH OIIBIT CAMOCTOSTEILHOIO IIOUCKA ,M3Y4YECHHS U aHAJIN3a HAYYHO-
TEXHUYECKOH JINTEepaTyphl O BOIpocam (PU3NKHU KOHJIEHCUPOBAHHOTO
COCTOSIHUSI

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

IIK.1 y26 BJIaJIeTh HaBbIKaMM pabOThI ¢ MATEMaTHYECKUM aIllapaToM KBaHTOBOK

MEXaHHUKU

MartepuaioBeleHHEHAHOCTPYKTYPHPOBAHHBIXMATEPHATIOB

OIIK.1 31 3HaTh KJIacCU(UKALNIO METAIIOB, CIIJIABOB, MACCUBHBIX U aKTUBHBIX
JIUBJIEKTPUYECKUX U MAaTHUTHBIX MaT€pPHAIOB, MOJTYIPOBOAHUKOB U UX
COeIMHEHU, KOMIIO3UIIMOHHBIX MAaTEPUANIOB MO X (PU3UKO-XUMHUECKUM,
AIEKTPUYECKUM U ONTHYECKUM CBOMCTBAM M Ha3HAUYEHUIO

I1K.2 310 3HaTh 3 PeKTUBHbIC HANIPABJICHUS] IPUMEHEHUSI MATEPUAIOB M KOMIIOHEHTOB
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HaHO- U MPIKpOCHCTGMHOﬁ TEXHUKH, ITPOIECCOB HAHOTCXHOJIOIUHU U METOJA0B
HaHOJMarHOCTHUKH

I1K.2 313 3HaTh OCHOBHBIE BU/IbI U CBOMCTBAa HAHOMATEPUAJIOB, TUTIOBBIE
TEXHOJOTHYECKHE MPOIECCHl UX MOJYYCHHUS, a TAK)KE TUTIOBOE 000pyI0BaHUE
I1K.2 y18 YMeTh NIPUMEHSTh COBPEMEHHBIE METO bl UCCIICA0OBAHUS 111 CUHTE3a U

aHaJIM3a MaTCprajioB 1 KOMIIOHCHTOB HAHO- U MI/IKpOCI/ICTeMHOﬁ TCXHUKHU

Du3nyecKue 0CHOBbI MUKPO- 1 HAHOCUCTEMHOM TeXHUKHU

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

IK.1 323 3HaTh OCHOBBI KJIacCH(PHUKaUU 0ObEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU

[K.1 337 3HaTh (U3UYECKHE TPUHITUIIBI pa0OTHl OCHOBHBIX CTPYKTYP M KOMIIOHCHTOB
HAHO- U MUKPOCHUCTEMHON TEXHUKH

[K.1 yl YMeTb NPUMEHSTh METOJIbI MOJICITUPOBAHHUS C IEJbI0 2P (HEKTUBHOM
ONTHMHU3ALUU CBOICTB MaTepHaJIoB 1 KOMIIOHEHTOB HAaHO- U MUKPOCHCTEMHOMN
TEXHUKH, NPOIIECCOB HAHOTEXHOJIOTUI U METOJJOB HAHOAMArHOCTUKH

IIK.1 y8 Bitagers HaBbIKaMM pacueTa OCHOBHBIX IIapAMETPOB MAaTE€PUAJIOB U
KOMIIOHEHTOB MUKPO- U HAHOCUCTEMHOM TEXHUKH

IIK.1 y27 YMeTh pacCUMTHIBATH U IPOCKTUPOBATH KOMIIOHEHThI HAHO- U
MUKPOCHUCTEMHON TEXHUKU

[1IK.2 31 3HaTh 0a30BbI€ TEXHOJIOIMUECKHUE IPOLIECCH U 000pYI0BAaHUE, IPUMEHSIEMbBIE B

IIPOU3BOJICTBE MAaTEpUaAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOMN
TEXHUKH, B TOM YHUCJIE, C YIE€TOM TPEOOBAHUN PErHOHAIBHBIX MTPEIIPUSTHHA

Pu3uKo-XHUMHYECKHE

OCHOBBI MPOIIE€CCOB MUKPO- U HAHOTCXHOJIOT'HH

OIIK.1

34

HUMETh IPEJCTABIEHUE O CBA3U (PU3NKO-XUMHUUYECKHUX CBOWCTB TBEP/BIX TEJ C UX
BHYTPEHHEH CTPYKTypoi

IK.1

339

3HaTh (1)I/I3I/IKO'MaTeMaTI/I‘IeCKI/Ie u (1)I/I3I/IKO-XI/IMI/I‘ICCKI/I6 MOJCJIHU IIPOLECCOB
HaAHOTCXHOJIOIT'NH

I1IK.2

3]

3HaTh 0a30BBIC TEXHOJIOTHYCCKUE IMpOLECChI U O60py,Z[OBaHI/Ie, MMPUMCHSCMBIC B
MMPOU3BOJACTBC MATCPUAJIOB U KOMIIOHCHTOB HAHO- U MI/IKPOCI/ICTGMHOI\/JI
TCXHUKH, B TOM YUCJIC, C YIYCTOM Tpe6OBaHI/II\/’I PETrHOHAJIBHBIX HpeI[HpI/IHTI/Iﬁ

[IK.2

32

3HaTh METOJBbI pacde€Ta TEXHOJOTUYCCKUX PEIKUMOB U3TIOTOBJIICHUA 9JIEMEHTHOM
0a3bl MUKPOI3JICKTPOHUKH, KOMIIOHCHTOB HAHO-1 MHKpOCHCTCMHOﬁ TCXHUKHU

[IK.2

33

3HaTh PU3NYECKYIO, XMMUKO-(PU3UYECKYIO U TEXHOJIOTHYECKYIO CYITHOCTh
IIPOLIECCOB, MMPOTEKAIOIINX PU U3TOTOBIEHUN MUKPOCHCTEM;
MIPOM3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u noMeuienuit; ECT/] u eé
IIPUMEHEHHE

[IK.2

36

HUMETHh NPCACTABIICHUC 00 OCHOBHEIX MPOMBIINIJICHHBIX MPOOECCax OUYUCTKHU
TMOJIYITPOBOAHUKOBBIX MATCPUAJIOB

[IK.2

38

3HATb BO3SMOXXHOCTH NPUMCHCHUSA METOJ0B OUYMCTKU U KOHTPOJIS YUCTOTHI
TMOJIYITPOBOAHUKOBBIX MATCPUAJIOB

[IK.2

312

3Hath PyHAaMEHTaIbHbIE OCHOBBI ITPOLIECCOB CUHTE3a MaTEPHUAJIOB U
KOMITOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN TEXHUKHU

BBenenue B HanpaBJieHH e

OK.7 33 3HAaTh 0COOEHHOCTU NPOECCHOHATBHOTO PAa3BUTHS JTUUYHOCTH

OK.7 y2 YMETh BBICTpauBaTh UHIAUBHyalbHbIE 00pa30BaTEIbHbBIE TPACKTOPHUH,
npoeccHoHANBHBIN POCT U Kapbepy

OK.7 y3 YMETh OPHUEHTUPOBAThCS Ha PhIHKE COBPEMEHHBIX 00pa30BaTeIbHbBIX YCIYT

IIpaBoBenenue

OK.4 31 3HaTh OCHOBOIOJIAraloIKe MPaBOBbIe KATETOPUH, CYIITHOCTh M COLIMATIbHYIO
IIEHHOCTH MTPaBa

OK 4 32 3HaTh OTPACJIEBYIO HAIIPABJIEHHOCTH IIPABOBBIX HOPM, B TOM UHCJIE C YYETOM

COOCTBEHHOM MpoecCHOHANBHOM 1eITeThHOCTH
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OK 4 33

3HATh MpaBa U 0053aHHOCTHU TpakaaHnHa PD

OK 4 yl

YMETh OCYLIECTBIIATH pealu3alliio HOPMAaTUBHO-TIPABOBBIX aKTOB B chepe
1poeCCHOHATILHOM 1€ TeIbHOCTH

OCHOBBI JIHYHOCTHOM

U KOMMYHUKATHBHOM KyJbTYpPbI (MOAY.1b): KyJbTypa Hay4YHOM M 1€JI0BOMH

pe4u

OK.5 32 3HATh OCOOEHHOCTH J€JIOBOTO OOIIECHHS HA PYCCKOM M MHOCTPAHHOM SI3bIKax

OK.5 yl YMETh aHAJIM3UPOBATh PEUb ONIIOHEHTA HA PYCCKOM M HHOCTPAHHOM $I3bIKE

OK.5 y2 YMETh BBICTPAauBaTh MEXKKYJIbTYPHYIO, JEJIOBYIO, TPOPECCHOHATBHYIO
KOMMYHHKALIMIO C YYETOM IICUXO0JIOIHYECKHX, TOBEIEHYECKUX, COLIUAIBHBIX
XapaKTEPUCTHK NapTHEPOB HA PYCCKOM U MHOCTPAHHOM SI3bIKaX

OK.5 y3 BJIa/IETh HABbIKAMU IIyOJIMUHOTO BBICTYIIJICHUS, YCTHOW IPE3EHTALUN
pe3yabTaToOB NPO(EeCCHOHAIBHON AEATENbHOCTH Ha PYCCKOM M HHOCTPAHHOM
SI3BIKE

OK.5 y4 YMETh OCYIIECTBIIATH JICTOBYIO MEPENUCKY HA PYCCKOM SI3BIKE

OK.5 yS YMETh JIOTUYECKH BEPHO, APTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U

MMCBMEHHYIO peyb B chepe npodecCHoHaIbHON AesITENFHOCTH HA PYCCKOM U
WHOCTPAHHOM SI3bIKE

OcCHOBBI JINYHOCTHOM

U KOMMYHHUKATHBHOM KYJbTYPbI (MOay.1b): KyJbTypa u JIMYHOCTH

OK.5 32 3HAaTh OCOOEHHOCTH JIEJIOBOTO OOLIEHHS HA PYCCKOM M MHOCTPAHHOM SI3bIKaX

OK.5 yl YMETh aHAJIU3UPOBATh PeUb ONIIOHEHTA HA PYCCKOM U MHOCTPAHHOM SI3bIKE

OK.5 y2 YMETh BBICTPAaUBATh MEXKYJIbTYPHYIO, IEIOBYIO, TPOPECCHOHATHHYIO
KOMMYHHKAIIHIO C YYETOM IICUXO0JIOIMYECKHX, TOBEIEHYECKUX, COLUAIBHBIX
XapaKTEPUCTHK NapTHEPOB HA PyCCKOM U MHOCTPAHHOM SI3bIKaX

OK.5 y3 BJIa/IE€Th HAaBbIKAMU IYOJIMYHOTO BBICTYIUJICHUS, YCTHON IIPE3EHTALUN
pe3yabTaToOB NPO(EeCCHOHAIBHON AEATENbHOCTH Ha PYCCKOM M MHOCTPAHHOM
SI3BIKE

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

MMCBMEHHYIO peyb B chepe npodeccHoHaNbHON AESITETLHOCTH Ha PYCCKOM U
MHOCTPAHHOM $I3bIKE

Ilcuxojiorusi ¥ TEXHOJOIHH COUATIBLHOI0 B3aNMOAeHCTBUA (MO}IyJ’lL): COIH/IaJ'll)HI)Ie TEXHOJIOI'uMN

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

OK.6 yl yMETb oAOHpaTh MapTHEPOB AJ1s1 3PPEKTUBHOIN pabOTHl B KOMaH/IE

OK.6 y2 YMETh aJJalTUPOBATHCS B MPO(EeCCHOHAIBHOM KOJIJIEKTHBE, BEICTPAUBATh
MapTHEPCKHE OTHOIIECHHUS B COIMATIbLHO-TPYA0BOM cdepe, paboTaTh B KOMaHJe

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

OK.7 31 3HaTh TPACKTOPUU CAMOPA3BUTHUsI U caMOOOpa30BaHMs B TeUEHHE BCEHl JKU3HU

OK.7 32 3HATh OCHOBHBIE XapaKTEPUCTUKU UHTEIIEKTYaIbHOTO, TBOPUYECKOTO U
po¢eCCHOHATILHOTO NOTEHIIHANIA JTUYHOCTH

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

BO3MOKHOCTH, CHOCOOHOCTH M YPOBEHb COOCTBEHHOT'0 NMPO(heCcCHOHAIN3MA

IIcuX0J10rUsl ¥ TEXHOJIOTMM COUMAJBLHOIO B3auMoeiicTBus (MoayJib): Opranu3zanuoHHas

NCUXO0JIOTHS

OK.6 31 3HATh 3aKOHOMEPHOCTH (POPMHUPOBAHUS U PA3BUTHS KOJUIEKTHBOB

OK.6 yl yMeTh OAOUPATh NapTHEPOB AJis 3P PeKTUBHOM pabOThI B KOMaH 1€

OK.6 y2 YMETh aJJalTUPOBATHCS B MPO(EeCCHOHATBHOM KOJIJIEKTHBE, BEICTPAUBATh
MapTHEPCKHE OTHOIICHHUS B COLIMATIbHO-TPYA0BOM cdepe, padboTaTh B KOMaHJe

OK.6 y3 YMETh BBICTPAauBaTh MAPTHEPCKHE OTHOLIECHHS B COLIMAIIbHO-TPYAOBOM cepe

OK.7 31 3HATh TPAEKTOPHH CAMOPA3BUTHS  CaMOOOPa30BaHMsl B TEUEHHE BCEH KU3HU

OK.7 32 3HaTh OCHOBHBIE XaPaKTEPUCTUKU UHTEIUIEKTYaIbHOI0, TBOPYECKOTO U
1po¢eCCHOHATBLHOIO OTEHIIMANIA JIUYHOCTH

OK.7 yl yMeeT aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH 00pa30BaTeNIbHBINA YPOBEHB, CBOU
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\ BO3MOKHOCTH, CIOCOOHOCTH M YPOBEHb COOCTBEHHOT0 NMPOodheCcCHOHATI3MA

Jucyunnunvl (mooynu), eapuamusHvle

MeTtoabl aHAJIM32 U KOHTPOJISI HAHOCTPYKTYPHPOBAHHBIX MATEPUAJIOB M CHCTEM

I1IK.2 314 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/Ibl U CPEJCTBA U3MEPEHHUS
(bU3MYECKUX BEJIUYUH

IIK.2 316 3HaTh OCHOBHBIE BUJIBI M CBOMCTBA HAHOOOBEKTOB, HAHOMATEPUAJIOB,
YCTPOMCTB U MPUOOPOB HA KX OCHOBE, THUIIOBbIE TEXHOJIOTHYECKHE MTPOLIECCHI
WX MOJYYCHHUS, JIEMEHTHYIO 0a3y, a TaK)Ke TUIIOBOE 000pY/I0BaHUE

I1K.2 y2 YMeTh NIPpUMEHATh COBPEMEHHBIE METObI UCCIICIOBAHUA 111 CHHTE3a U
aHaJIM3a MaTEPUAJIOB U KOMIIOHEHTOB MHKPO- U HAHOCHUCTEMHOM TEXHUKHU

I1IK.2 yl2 Bitagers MeTOIaMM 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS I1APAMETPOB U
XapaKTePUCTHK MATepUATIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKU

[IK.2 yl6 YMeTh NPUMEHSTh METO/IbI aHAJIM3a U 00PaOOTKH SKCIIEPUMEHTATBHBIX

JAHHBIX, CHCTEeMaTH3aI[MH HAyYHO-TEXHUYECKOW HHPOPMALIUU

MopeaupoBanue u p

OCKTHPOBAHUEC MUKPO- U HAHOCHUCTEM

IIK.1

31

3HaTh TUIIOBBIE IPOIPAMMHBIE TPOYKThl, ODUEHTUPOBAHHbBIE HA PEIIECHNE
3aJ1a4 MOZAEIUPOBAaHUs MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHOU
TEXHHUKH, YIPaBJIEHUE MPOLIECCAMU HAHOTEXHOJIOTUH, 00pabOTKy pe3ysIbTaToOB,
IIOJIYYEHHBIX METOJaMU HAHOJUArHOCTHKHU

IIK.1

337

3HaTh PU3NYECKUE TPUHIMITEI PA0OTH OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

IIK.1

341

3HaTh MaTEMAaTHYCCKHM afmnapar 1 YMCJICHHBIC MCTOAbI AJI1 MOACTIUPOBAHMA
(l)I/ISI/IKO'XI/IMI/IquKI/IX IIpouecCcCoB U ﬂBHeHHﬁ, JICKAIIUX B OCHOBEC
HaAHOTCXHOJIOIT'NH

I1K.1

343

3HaTI>OCHOBHBIerI/IHLII/IHLIMOI[CJ'II/IPOBEIHI/IH

IK.1

yl

YMmeTh MMPUMCHATH MCTOABI MOACITIUPOBAHUSA C LICIIBIO 3(1)(1)CKTI/IBHOI71
OIITUMMU3AIINHN CBOICTB MaTeprajlIoB U KOMIIOHCHTOB HAHO- U MI/IKpOCPICTCMHOfI
TCXHUKHU, ITPOIIECCOB HAHOTEXHOJIOTHH U METOJ0B HAHOJMAarHOCTUKH

IIK.1

y8

BJ'Ia)IGTI) HaBbIKaMHM pacdye€Ta OCHOBHBIX MapaMCTPOB MAaTCpHUaIOB U
KOMITOHCHTOB MUKPO- U HAHOCUCTEMHOMN TEXHUKH

IIK.1

y31

YMeTh OCYIIECTBIATH NIEPEXO0/T OT PEaTIbHBIX KOHCTPYKIMI K pACYETHBIM
CX€MaM ¥ COOTBETCTBYIOILMM UM MAaTEMAaTUYECKUM MOJEIISM C LIEIbI0 aHAIN3a
Y CUHTE3a INOJBUKHBIX U HEITOABUIKHBIX AJIEMEHTOB KOHCTPYKIIHN

IIK.2

yl

Bnanets MPOCKTUPOBAHUEM TCXHOJIOT'MH U3I'OTOBJICHUSA 3JICMEHTHOM 0a3bl
HaHO- U MHKpOCHCTGMHOfI TCXHUKN

C11eunaﬂbnmernaBmMaTemaTnKn

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUIMH (MaTeMaTHKa,
¢bu3nKa, XumMusi, OMOJIOTHS M IPYTUE CMEXHbIE TUCIUITIIMHBI)

OIIK.1 yl BitageTs MeTogamu u cpeIcTBAMM €CTECTBEHHOHAYYHBIX JUCHUTIINH

OIIK.1 y3 YMeTh NIPUMEHSTh 3HAaHUS €CTECTBEHHOHAYYHBIX JUCIUIUINH ISl PEIICHUS
npoecCHOHANIbHBIX 3a]1a4

OIIK.2 36 3HaTh OCHOBHBIC IIOHATHS M METO Bl MAaTEMaTHUCCKOTO aHAIN3a,
aHAJIMTUYECKON TeOMETPUH, IMHEHHOM anredpsl, Teopun GyHKLIUH
KOMILUIEKCHOTO IEPEMEHHOT0, TEOPUH BEPOATHOCTEN U MATEMATUIECKOMN
CTaTUCTUKH, JUCKPETHON MaTeMaTHKU

I1K.1 343 3HAaThOCHOBHBICTIPUHIUIIBIMOACIINPOBAHNUS

MeToabIMaTeMaTHYeCKON(PU3UKHU

OIlIK.1

33

3HaTh peodpazoBanue Dypbe, CBOKWCTBA 0000IEHHBIX (PYHKITHH,
OpPTOrOHaJIbHBIE IOJIMHOMBI, chepuyeckyro ¢pyHkImo, GyHkuuo beccens,
¢yskmtol puna
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OIIK.1 y2 YMeTb MoIb30BaThCs CIEHATBHBIMUA U 0000IICHHBIMU (DYHKITUSIMU, pa3jiarathb
uccienyeMbie QyHKITMH 110 OPTOTOHATBHBIM CUCTEMaM (D YHKITHI U TTOJIMHOMOB

OIIK.1 y5 YMeTh NPUMEHSATH MOJYYCHHBIC 3HAHUS ISl MATEMATHYECKOT0 MOICIMPOBAHUS
MIPOLIECCOB MPHU PEIICHUH KOHKPETHBIX 3aJ1a4 U3 KYpCOB: KBAaHTOBAsi MEXaHUKa,
craructuyeckas pusnka, Gu3nKa TBEpJOro Tena

OIIK.1 y7 YMeThb penatb 0JJHOPOJHBIE U HEOJHOPOAHbIE Au(PepeHInaTbHbIe YPaBHECHHS
B 3aJ1a4ax, OMKCHIBAIOIIMX OCHOBHbIE MEXaHHUECKHE, KBAHTOBOMEXaHUYECKHE,
AJIEKTPOMArHUTHBIC SIBJICHUS

I1K.1 y30 VY MeTbCOCTaBIAThaAEKBATHBIEMOIEIIN

MeToabIMATEMATHYECKOTOMO/1eJINPOBAHMS

I1IK.1 331 Bragets MeTogaMu 9MCIEHHOTO MOACIIUPOBAHUS (PH3UKO-XUMHUUYECKHUX
MIPOLIECCOB U SIBJICHHH, JIeXKAIIMX B OCHOBE HAHOTEXHOJIOTUU

IK.1 339 3HaTh PU3UKO-MAaTEeMaTUIECKHE U (PU3UKO-XUMUIESCKHE MOJICITU TPOIIECCOB
HAaHOTEXHOJIOTUU

IIK.1 341 3HaTh MaTeMaTUYECKUH anmnapar u YUCICHHbIE METO/IbI U1 MOJIETUPOBAHUS
(U3UKO-XMMHYECKUX MPOIIECCOB U SIBICHUM, JIKAIIUX B OCHOBE
HaHOTEXHOJIOTUU

IIK.1 343 3HATHOCHOBHBICIPUHIIUIIBIMOETUPOBAHUS

I1K.1 y30 YMETbCOCTaBIISATHAICKBATHBIEMO 1IN

(I)I/I3I/l‘leCKI/IGOCHOBbI3JIeKTPOHHKI/I

OIIK.3 32 3HaTh 3JIEMEHTHYIO 0a3y aHaJIOTOBOM U U(PPOBON TEXHUKH, TPUHITUIT
JeUCTBUS U METO/Ibl pacyeTa 3J€MEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTETPAIBHBIX CXEM

IK.1 312 3HaTh KOHCTPYKIMH, TapaMETpPbl, XapaKTEPUCTUKU PUOOPOB U yCTPOICTB
BAKYYMHOM, IUIA3MEHHOM, TBEPAOTEIbHON, MUKPOBOJHOBOH 3JIEKTPOHUKH

I1K.1 318 3HATh OCHOBHI (PM3HMKH BaKyyMa, IJIa3Mbl M TBEPJIOTO TEJa

IIK.1 326 3HATh NPUHILHUIIBI UCTIOIb30BaHUS (PU3NUECKUX YPPEKTOB B BaKyyMe, I1a3Me U
B TBEP/IOM TeJie B Ipubopax U yCTpOWCTBAaxX BaKyyMHOM, MJIa3MEHHOM,
TBEPAOTEIBHON, MUKPOBOJIHOBOW 2JIEKTPOHUKHU

I1K.3 31 BJIAZIETh METOJIAMH dKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN ITAPAMETPOB U
XapaKTepUCTHK MPHOOPOB U YCTPOICTB BaKyyMHOM, TJIa3MEHHOMH,
TBEPJIOTEIBHONW, MUKPOBOJIHOBOW 3JIEKTPOHUKN U HAHODJIEKTPOHUKH

IIK.3 y3 YMETh PUMEHATh METO/IbI pacueTa apaMeTpoB U XapaKTEepUCTHK MPHOOPOB U

YCTPOMCTB BaKYyMHOM, IJIA3MEHHOM, TBEPAOTEIHHON, MUKPOBOJHOBOM
AJIEKTPOHUKH U HAHODJIEKTPOHUKU

DJieMeHTHas10a2323/1eKTPOHUKH

OIIK.3 32 3HaTh 3JIEMEHTHYIO 0a3y aHaJIOroBOM U IU(PPOBON TEXHUKH, TPUHIIUI
JEHCTBHS U METO/IbI pacueTa 3JIEMEHTOB aHAJIOTOBBIX U LU(POBBIX
UHTETPAJIbHBIX CXEM

OIIK.3 33 3HaTh 0COOEHHOCTH XaPaKTEPUCTUK MOIYIPOBOIHUKOBBIX AJIEMEHTOB

OIIK.3 y5 YMeTh HCNIOIB30BATh OCHOBBI TEOPUU NOJIYIIPOBOJHUKOB JIUISl TOCTAHOBKHU U
peleHus 3a/1a4 ONKUCAHMsI TPOLECCOB, MPOUCXOASIINX B NpHOOpax

OIIK.7 31 Nmets npeacraBiaeHue o MepCIeKTUBHBIX HAITPABICHUSAX PA3BUTHS
MIOJTYITPOBOJTHUKOBOM 3JIEMEHTHON 6a3bl

[IK.1 322 Nmets npencraBiaeHne 0 COBPEMEHHBIX PUHIIMIIAX TOCTPOEHUS
TEOpPETUYECKUX MoJieneil pUu3nuecKux mpoIeccoB B MOIYIPOBOIHUKOBBIX
npubdopax

IIK.1 329 3HaTh pU3NUECKUEe MPUHIUIIBI paboThl, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUU U3TOTOBJIEHUS U MPUHIUIIBI TOCTPOEHUS HHTETPaIbHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX 3JIEMEHTOB

I1K.1 y18 YMeTh 0CyIIeCTBISATH BBIOOP 3JIEMEHTHOM 0a3bl aHAJIOTOBBIX M HHU(POBBIX
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MHTETPAJIbHBIX CXEM M TEXHOJOTUH UX U3TOTOBJIEHUS B 3aBUCHUMOCTHU OT
TpeOOBaHUH K 3JIEKTPUUECKUM XapaKTEPUCTHKAM

MaTepuajbIdJIeKTPOHHOUTEXHUKH

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX IPYIII MATEPUAJIOB: JUJIEKTPUKOB,
IIOJIYIIPOBOJIHUKOB, TPOBOIHUKOB, MArHUTHBIX MaTEpUaAJIOB

OIIK.2 32 3HATh KJIACCH(HUKAIMIO TBEPABIX TEJT HA METAJLIBI, IIOJIYIIPOBOAHUKH U
JMRJIEKTPUKU C TOUKU 3pEHUs 30HHOH TeopuH

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

OIIK.5 32 3HATh METOJIbI 00PabOTKH IKCIIEPUMEHTATIBHBIX JAHHBIX COBPEMEHHBIMHU
IPOrpaMMHBIMH TAaKETaMU

OIIK.6 yl YMETb IPOTHO3UPOBATh U3MEHEHUE CBOMCTB MAaTEPUAJIOB IPU U3MEHEHUH
BHEIIHUX YCJIOBUW WJIY BO3JECHCTBUI: 1aBJICHUS, TEMIIEPATYPBbI, JJIEKTPUUECKUX
Y MarHUTHBIX MOJIEH, OCBEIEHUS

OIIK.6 y2 YMETb UCIIOJIb30BaTh CIIPABOYHBIN MaTepuall 1o BbIOOpY TpeOyeMBbIX
MaTepHaIoB JUIsl KOHKPETHBIX YCTPONUCTB

IIK.1 327 3HATh (PU3MUECKYIO CYITHOCTH MPOLIECCOB, MPOTEKAIOUINX B IPOBOAHUKOBBIX,
MIOJTYIIPOBOJIHUKOBBIX, IU3JIEKTPUUECKUX U MAarHUTHBIX MaTepHuajax B
Pa3IMYHbIX YCIOBUSIX SKCILTyaTalluu;

I1K.2 y9 BJIaJIeTh METOJJaMH SKCIIEPUMEHTAIbHBIX UCCIIEIOBAaHUN TapaMeTPOB U
XapaKTEPUCTUK MAaTEPUAIOB BAKYyMHOM, IIJIa3MEHHOU, TBEPAOTEIbHOM,
MHUKPOBOJIHOBOM 3JIEKTPOHUKH U HAHOZJIEKTPOHUKHU

I1K.2 yl17 Brnagets odopMiIeHHEM OTYETHON HAYYHO-HCCIEA0BATEIHCKON IOKYMCHTAIIUN

MuKponponeccopHbleCHCTEMbI

OIIK.5 31 3HaTh METO/IbI ¥ TEXHHUECKUE PEIICHHs OpraHu3aluy oOMeHa nH(popMalueii B
MUKPOIIPOLIECCOPHBIX CUCTEMAX

OIIK.5 33 3HaTh OCHOBHBIE BUIbI IAMSITH MUKPOIIPOLIECCOPHBIX CUCTEM

OIIK.5 34 3HATHCUCTEMYKOMaHIMUKPOITPOIIEcCCOpa

OIIK.5 35 NMets npeacTaBiaeHue 0 METOAAX OPraHU3aLMN B3aUMOJIECUCTBUSA JIIEMEHTOB
MHKPOIIPOLIECCOPHON CUCTEMBI

OIIK.5 yl VImeTb ONbIT HCHOIB30BAHUS CTAHAPTHOTO HHTEp(delica MUKPOTIPOLIECCOPHBIX
CHCTEM B yCTpoiicTBax coopa u 00paboTku HH(GOpMaIuu, HAUCAHUS
IIPOrpaMMm

OIIK.5 y2 YMeTh UCNOIB30BATh MUKPOIIPOLIECCOPHBIE CUCTEMBI ITPU PELICHUH
KOHKPETHBIX 33/1a4 aBTOMAaTU3aLlUN DKCIIEPUMEHTA U YIIPABJICHUS
IIPOM3BOJICTBEHHBIMU IPOLIECCAMHU

OIIK.5 y3 YMeTh OCYIIECTBIISATH BBIOOP CTPYKTYPBl MUKPOIPOLIECCOPHOI CHCTEMBI B
COOTBETCTBHH C IIOCTABJICHHOM 3aJ1a4eil

OIIK.7 32 HMeTs nipeacTaBiieHne O COBPEMEHHBIX ITPUHIIMIIAX IIOCTPOEHUS
MHKPOIPOLIECCOPOB M1 MUKPOIIPOLECCOPHBIX CUCTEM

[K.1 317 3HaTh CTPYKTYPY MUKPOMNPOLIECCOPHOU CHCTEMBI, OCHOBHBIE PA3HOBUIHOCTH
ApPXUTEKTYPBl COBPEMEHHBIX MUKPOIPOILIECCOPOB

[IK.1 325 Nmets npeacraBiaeHue o NEPCIEKTUBHBIX HANPABICHUAX Pa3BUTH

MHUKPONPOLIECCOPHON TEXHUKU

Pu3NKanoJaynpoBoIHUKOB

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

OIIK.1 36 3HATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT CTENIEHU HEYNOPSII0YEHHOCTH

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PM3UKH, SBISIOIIKECS 0a30BBIMU JJIsl PEIICHUS 3a71a4
poheCCUOHATHHON EATETLHOCTH

OIlK.2 33 3HaTh OCHOBHBIE JJIEKTPUYECKHE, MATHUTHBIE U ONITHYECKHE CBOMCTBA TBEPABIX

TCJI, MCXaHU3MBI IPOTCKAHUA TOKA
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OIIK.2 38 3HaTh (U3UKO-MATEMATHIECKHUE MOJICIIH MPOIIECCOB B 00bEMe 1 Ha
ITOBEPXHOCTHU NOJYIIPOBOJHUKOBBIX MaTepUaJIOB

IK.1 345 HWMETh MPEJCTABICHUE O 30HHON CTPYKTYpPE SIHEPTETUYECKOr0 CIIEKTPa B
TBEPJbIX TENAX

MaTepuaJbIMUKPOCHCTEMHOMTEXHUKH

I1IK.2 39 3HaTh KIacCU(UKAIMIO TBEPBIX TEJI HAa METAJLIBI, IIOJIYIPOBOAHUKH U
JUDJIEKTPUKHU C TOYKHU 3PEHMS 30HHON TEOPHUH

I1IK.2 311 3HaTh CBOMCTBA Pa3JIMYHbIX IPYII MATEPHAIIOB: AUIIEKTPUKOB,
IIOJIYIIPOBOIHUKOB, IPOBOJHUKOB, MArHUTHBIX MaTEPHUaJIOB, MaTEPUAJIOB C
naMsAThIO (POPMBI, aTaNTHBHO-PE(ICKCUBHBIX MaTEpPHaJIOB

I1K.2 315 3HaTh KJIACCU(DHUKAIINIO MATEPUATIOB MUKPOCUCTEMHON TEXHUKH

I1K.2 317 3HaTh METO/Ibl OLIEHKH OCHOBHBIX CBOMCTB MaTE€pHUaiOB MUKPOCUCTEMHOMN
TEXHUKHU

[IK.2 319 3HaTh OCHOBHBIC (DU3UKO-XUMHUYECKHUE CBOMCTBA MAaTEPUAJIOB, HCIIOJIb3yEeMbIX B
MHKPOCHCTEMHON TEXHUKE

[IK.2 321 3Hath usznueckue 3GGHEKTH U ABICHUS, JIeXkKalllue B OCHOBE MPUMEHEHUS
MaTEepHUajIoB B MUKPOCUCTEMHON TEXHUKE

IIK.2 y4 Brnaners HaBbIkamMM aHaNIN3a (PU3NKO-XUMHUECKUX CBOWCTB MaTe€pUaoB,
HCIOJIb3YEMBIX B MUKPOCUCTEMHON TEXHUKE

IIK.2 y7 Bnanets cBeieHUsAMU O TEXHOJIOTMM U3TOTOBIIEHUS MATEPHAIIOB
MUKPOCHCTEMHOMN TEXHUKU

IIK.2 yl0 Bnagets HaBbIKaMU UCCIIEJOBAHUS OCHOBHBIX XapaKTEPUCTUK MaTepUaJIOB
MUKPOCHCTEMHOMN TEXHUKU

IIK.2 yl3 Bnagers HaBbIKaMU IPUMEHEHUS PA3JIMUHBIX MaTEpUAJIOB AJIs CO3AAHUS
KOMITOHEHTOB MUKPOCHCTEMHOM TEXHUKHU

[1IK.2 yl5 Bnaners HaBbIKaMu IPUMEHEHHUS CIPABOYHOIO ammapara o BeI0opy
TpeOyeMbIX MaTepHUaIoB U KOMIIOHEHTOB JIEKTPOHHON TEXHUKH JIs
KOHKPETHBIX PUMEHEHHUH

I1K.2 yl7 Brnanets odopmiieHHeM O0TYETHON HayyHO-UCCIIEA0BATEIbCKON JOKYMEHTAIMH

[IK.2 y19 YMeTh onpenensaTh Ha/leXKHOCTh, CTA0MIBHOCTh U BOCIIPOM3BOUMOCTD
XapaKTEPUCTHK MaTEpUAJIOB U 3JIEMEHTOB ITPH HAJIMYUH BHEITHUX BO3JAEHCTBUIM

[IK.2 y20 YMeTh 0CyLIeCTBIATh BBIOOp MaTepualoB JJis pealn3alii KOMIOHEHTOB
MUKPOCHUCTEMHOM TEXHUKH C Y4€TOM KOHCTPYKIIMH, TEXHOJIOTMH UX CO3/1aHUs U
YCJIIOBUH 3KCILTyaTalluH

IIK.2 y21 YMeTb OCYyILIECTBIIATh CPABHEHUE XaPAKTEPUCTUK MATEPUAIIOB
MUKPOCHUCTEMHOM TEXHUKHU U ONPENEISITh 00JIaCTh UX PALIMOHAIILHOTO
ITPUMEHEHHUS

Mukpo3jieKTpoMexXaHuKa

IK.1 311 3HaTh 0COOEHHOCTH MPOsBIEHUS 3()(HEKTOB U MPOILIECCOB, JIEKAIIUX B OCHOBE
(GYHKIIMOHUPOBAHUSI MUKPOMEXaHUYECKUX U MUKPODJIEKTPOMEXaHUUYECKHUX
CHCTEM B 3JIEMEHTAX C MUKPOHHBIMHU pa3MepaMu

IIK.1 319 3HaTh GU3NYECKUE MPUHIUIIBL, 3PPEKTH U MPOLECCHI, JIeKAIUE B OCHOBE
(GYHKIIMOHUPOBAHMSI MUKPOMEXaHUYECKUX U MUKPOIIEKTPOMEXAHUYECKUX
CUCTEM

[K.1 y3 Branets HaBbIKaMu OTpeieieHus 00IacTell pallMOHATLHOTO UCTOJIH30BAHUS
MHUKPO3JIEKTPOMEXaHUUECKUX 3JIEMEHTOB U YCTPOHCTB

[IK.1 yl10 BirageTs HaBbIKaMM IPUMEHEHUS METO/IOB pacdy€Ta M UCCIIEIOBAHUS
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPONCTB

[IK.1 y20 YMeTh UCNIOIB30BATh OCHOBHBIE METO/IBI M AJITOPUTMBI pacuéTa
MHUKPO3JIEKTPOMEXAHUUECKUX CUCTEM C YUETOM YCIOBUI peanu3alii U FPaHull
IPUMEHEHUS
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KBanroBasiMexanuka

I1K.1 335 3HaTh OCHOBHBIE MOJIOKEHHUSI KBAHTOBOM MEXaHWKH U CTAaTUCTUYECKON (PU3UKHI

I1K.1 y22 BrageTs HaBbIKaMH OLICHKH U BO3MOXHBIX CITOCOOOB NU3MEPECHHS
KBAaHTOBOMEXAHUYECKUX BEJIMUUH

[K.1 y26 BJIQJICTh HABBIKAMH PA0OTHI C MAaTEMATHYECKUM aIapaToM KBaHTOBOM
MEXaHUKHI

[K.1 y29 YMeTh ucnoap30BaTh KBAHTOBOMEXAHUYECKYIO CYITHOCTD MPOIECCOB MPHU

HU3YUCHUU U UCCIICAOBAHUUN paGOTBI 9JICMCHTOB HAHO U MHKpOCHCTeMHOﬁ
TCXHUKHU

Jucyunaunvl (Mooynu), 6apuamusHule, o 8b100py cmyoenma

KOMHOHeHTbIMHKpOCHCTQMHOﬁTeXHHKI/I

[K.1 35 3HaTh TPUHIUIBI PAOOTH 1 OCHOBHBIE TTaPAMETPhI JaTYNKOB (PU3HUECKUX
U3MEpPEHUI B MUKPO- U HAHOZJIEKTPOHHOM MCIIOJIHEHNH, TEXHOJIOTHIO UX
U3TrOTOBJICHUS

IIK.1 313 3HaTh COBPEMEHHBIE 00JIACTH NPUMEHEHUSI MUKPO- U HAHORJIEKTPOHHBIX
JATYMKOB B JIEKTPOHHBIX TPUOOpaxX U yCTPOUCTBAX, TEHACHLIUU U
NIEPCIIEKTUBBI UX Pa3BUTHUS

I1K.1 323 3HaTh OCHOBHI KJ1accu(uKay 00beKTOB HAHO- U MUKPOCHUCTEMHON TEXHUKH

IIK.1 337 3HaTh PU3NUECKUE PUHIIUIIBI PAOOTHI OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

IIK.1 yl YMeTb NpUMEHSATh METOIbl MOACITUPOBAHUS C 1IETbI0 (P PEeKTUBHOM
ONTHMHU3ALMH CBOMCTB MaTEPHAJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOMN
TEXHHUKH, POLIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOUArHOCTUKH

IK.1 yo Bnagers MeToaMu pacueTa, MOAEIUPOBAHUSA U IPOCKTUPOBAHUS JATYUKOB
(bU3NIECKUX U3MEPEHUH B MUKPO- U HAHODJICKTPOHHOM HMCIIOJTHEHUHT

IIK.1 y8 Bitagers HaBbIKaMM pacueTa OCHOBHBIX IIaPAMETPOB MAaTEPUAJIOB U
KOMITOHEHTOB MUKPO- ¥ HAHOCUCTEMHON TEXHUKHU

IIK.1 yl6 YMeTh Npon3BoAUTE 00OCHOBAHHBIIN BBIOOP TaTUYMKOB (PU3NUYECKUX U3MEPEHUN
B MUKPO- U HAHOJJIEKTPOHHOM HCIIOJIHEHUHU

[IK.2 37 Biragets MeTOaMM 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS ITAPAMETPOB U

XAPAKTCPUCTHUK MATCPHUAJIOB U KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ
TEXHUKHU

CeHCOpHBIEMHKPOCHCTEMbI

IIK.1 35 3HaTh NPUHIMIBI paOOTHI U OCHOBHBIE MTapaMETPhI TaTYMKOB (PUZNYECKUX
U3MEpPEHUI B MUKPO- U HAHODJIEKTPOHHOM HCIIOJTHEHHUH, TEXHOJIOTHIO HX
W3TOTOBJICHUS

IK.1 313 3HaTh COBpEMEHHbIE 00JIACTH PUMEHEHHSI MUKPO- U HAHOAJIEKTPOHHBIX
JATYMKOB B AJIEKTPOHHBIX MPUOOpaxX U yCTPONCTBAX, TEHACHIIMU U
NIEPCIIEKTUBBI UX Pa3BUTHUS

[IK.1 yl YMeTh NpUMEHSATh METO/IbI MOJIETUPOBAHUS C 11EbI0 3 HEKTUBHON
ONTHMHU3ALMU CBOMCTB MaTepHaJIoB 1 KOMIIOHEHTOB HAaHO- U MUKPOCHCTEMHOMN
TEXHHUKH, MPOLIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOJMArHOCTUKH

[IK.1 yb Biagets MeTonamu pacuera, MOJIETUPOBAHUS U IPOSKTUPOBAHMS TATUNKOB
(bU3NYECKUX U3MEPEHUH B MUKPO- U HAHODJICKTPOHHOM HMCIOJIHEHUHU

[IK.1 y8 BiraneTs HaBbIKaMM pacueTa OCHOBHBIX IapAMETPOB MAaTE€PUAJIOB U
KOMITOHEHTOB MUKPO- M1 HAHOCUCTEMHOMN TEXHUKHU

[IK.1 yl6 YMeTh Npon3BOAUTh 0OOCHOBAHHBIN BBIOOP AATUYMKOB GU3NYECKUX U3MEPEHUN
B MUKPO- U HAHOJJIEKTPOHHOM HCIIOJIHEHUU

CxemMOTeXHUKA

IK.1 38 3HaTh METO/Ibl TPOEKTUPOBAHUS (DYHKIIMOHATBHBIX Y3JI0B KOMOMHAIIMOHHOTO U

IOCICIO0BATCIBHOCTHOI'O THUIIOB, OCHOBHBIC THIIBI (bYHKIII/IOHaJ'II)HI)IX Y3JI0B
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COBPEMEHHOM 3JIEKTPOHUKHI

IK.1 314 3HaTh NOHATHHHBINA anmnapar (TEpMHHOJIOTUIO) TUCIUILIMHBI, OCHOBHBIE 3aKOHbI
OysneBoit anreOpspl, CIOCOOBI MPEICTABICHUS JJOTHYECKUX (DYHKITHI

I1K.1 316 3HaTh CXEMOTEXHHMKY U ITapaMeTpbl 0a30BbIX JOTUYECKUX AIEMEHTOB

[K.1 320 HNwmetpb npencTaBiaeHne 0 METOaX MPOSKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3JI0B
UG POBOI AIEKTPOHUKHI

[K.1 321 HNmeTh npeacTaBiaeHne 0 HOBEHUIIIUX CPEICTBAX Pa3paOdOTKH M MOJICITUPOBAHUS
(YHKIIMOHATBHBIX Y3JI0B IU(PPOBOI 37TEKTPOHUKH

[K.1 324 Nmetpb npencraBiaeHne 0 COBPEMEHHBIX MPUHIIMITAX TOCTPOSHUS [UPPOBBIX
y3JI0B M HU(POBBIX HHTETPAILHBIX CXEM HA UX OCHOBE

IK.1 y2 VIMeTb OmbIT MPOEKTUPOBAHUS KOMOWHAIIMOHHBIX U TIOCIIEI0BATEIEHOCTHBIX
YCTPOMCTB

IK.1 yS YMeTh UCTI0IB30BaTh METOIUKY MPOEKTUPOBAHMS (DYHKIIMOHAIBHBIX Y3JI0B IPU
pEIICHNN KOHKPETHBIX 3a/1a4

IIK.1 y7 YMeTb MPUMEHSITh TUTIOBBIE CXEMHBIE PEUICHUS U TUTIOBBIE (PYHKIIMOHAIBHBIC
y3J1bl B HOBBIX pa3paboTKax

IIK.1 yll YMeTh NPOBOANTH AHAJIN3 IPOEKTHOI'O PEUICHUS HA COOTBETCTBUE UCXOJHOMY
3aJIaHUI0

MuKpo3/1eKTPOHHKA

OIIK.3 32 3HAaTh AJEMEHTHYIO 0a3y aHaJIOrOBOM U U(GPOBON TEXHUKHU, TPUHIIUIL
JEWCTBUS M METO/IbI pacdeTa 3JeMEHTOB aHAJIOTOBBIX U IH(PPOBBIX
UHTETPAJIbHBIX CXEM

IK.1 38 3HaTh METO/IbI TPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3JI0B KOMOMHAIIMOHHOTO U
[10CJIeI0BATEIbHOCTHOTO TUIIOB, OCHOBHBIE TUIIbI ()YHKIIMOHAJIBHBIX y3JI0B
COBPEMEHHOM JIEKTPOHUKH

IIK.1 314 3HaTh NOHATUIHBIN anmnapaT (TEpPMUHOJIOTHIO) TUCIIUIUINHBI, OCHOBHBIE 3aKOHbI
OyJsieBoii anredpsl, CIocOObI MPEACTaBIECHUS JIOTHYECKUX (PYHKITHIHA

I1K.1 316 3HaTh CXEMOTEXHHUKY U TapaMeTpbl 0a30BbIX JJOTHYECKUX JIEMEHTOB

IK.1 320 Hmetsb nmpeacTaBiaeHne 0 METOAAX MPOEKTUPOBAHUS (PYHKIIMOHAIBHBIX Y3JI0B
1M (POBON ATEKTPOHUKHI

IK.1 321 Hmetsb nmpeacTaBieHne 0 HOBEHUIINX CPeICTBAX pa3pabOTKU U MOJIEIUPOBAHUS
(YHKIIMOHAJIBLHBIX Y3JI0B IM(PPOBOM 2JIEKTPOHUKHU

IK.1 324 Hmetsb nmpeacTaBieHne 0 COBPEMEHHBIX MPUHIIMIIAX TOCTPOSHHSI HU(PPOBBIX
y3J10B U IU(POBBIX HHTErPATbHBIX CXEM Ha UX OCHOBE

IK.1 329 3HaTh pU3NYECKUEe MPUHIMIIBI pabOoThl, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJIEHUS Y MPUHIUIIBI TOCTPOEHUS UHTETPAIbHBIX
MHUKPOCXEM U (PYHKIIMOHAJIbHBIX 3JIEMEHTOB

IIK.1 y2 WmeTh OmnbIT NPOEKTHPOBaHUSI KOMOMHAIIMOHHBIX U TIOCJIE10BATEIbHOCTHBIX
YCTPOWCTB

IIK.1 y5 YMeTb UCTI0Ib30BaTh METOIUKY NMPOEKTUPOBAHMS (DYHKIIMOHAIBHBIX Y3JI0B IIPU
pelIeHnr KOHKPETHBIX 3a/1a4

IIK.1 y7 YMeTb NpUMEHATh TUIIOBbIE CXEMHBIE PEIICHUS] U TUTIOBBIE (PYHKIIMOHAIbHBIE
Y3716l B HOBBIX pa3paboTKax

IIK.1 yll YMeTh NpOBOANUTE aHAJIN3 IPOEKTHOTIO PELIEHUS HA COOTBETCTBUE UCXOTHOMY
3aJIaHUIO0

IIK.1 yl8 YMeTb OCYIIECTBIISATH BBIOOP 37I€MEHTHOM 0a3bl aHAIIOTOBBIX U IIU(PPOBBIX
MHTETPAIbHBIX CXEM U TEXHOJIOTMH WX U3TOTOBJIEHUS B 3aBUCHMOCTH OT
TpeOOBAHUH K DJIEKTPUUECKUM XapaKTEPUCTUKAM

[K.1 y24 YMeTb CHHTE3UPOBaTh aHAJIOTOBBIC U ITU(POBBIE YCTPOMCTBA HA OCHOBE
JTaHHBIX 00 UX (PYHKIIMOHAIBHOM Ha3HAUYEHUH, HIEKTPUUECKUX MapamMeTpax
YCIIOBUSIX 3KCILTyaTalluu
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OCHOBBI IPOEKTHPOBAHMS YJIEKTPOHHOH KOMIIOHEHTHOM 0a3bl

IK.1 32 3HaTh METOJIbI pacyeTa 3JIEMEHTOB aHAIOTOBBIX U LU(POBBIX HHTETPAIbHBIX
CXEM

I1K.1 36 3HATH 3Talbl MPOEKTUPOBAHMS AIEKTPOHHONW KOMIIOHEHTHOW 0a3bl

IK.1 310 3HATh METOJIbI MPOSKTHUPOBAHHUS AJICKTPOHHOM KOMITOHEHTHON Oa3bl

IIK.1 328 BJIaJIETh HOBBIMU T€XHOJIOTUSIMHU, 00CCIICUNBAIOLINMHU IOBEIIICHUE
3¢ (GEKTUBHOCTH ITPOEKTOB, TEXHOJOTHUECKUX MTPOLIECCOB, IKCIUTyaTalluu U
00CITy>)KUBaHHsI HOBOW TEXHUKH B 00JIACTH SJICKTPOHUKH U HAHODJICKTPOHHUKH

[K.1 330 BJIaJIETh COBPEMEHHBIMHU ITPOTPAMMHBIMU CPEACTBAMU MOJCITUPOBAHUS U
MPOEKTUPOBAHUS IPUOOPOB M YCTPONCTB BAKYyMHOM, TIIa3MEHHOM,
TBEPAOTENBHON, MUKPOBOJIHOBOM 2JICKTPOHUKH U HAHOICKTPOHUKHU

I1IK.2 y5 yMeThb o0ecreunBaTh KOHCTPYKTUBHYIO PEAIH3alMI0 MaTEpUAJIOB U 2JIEMEHTOB
AJIEKTPOHHON TEXHUKH B IPUOOPAX U YCTPOHCTBAX FIEKTPOHUKU U
HAHOYJICKTPOHUKH

I1K.3 32 3HATh METOJIbI OIICHKH TEXHUKO-IKOHOMUYECKOH () (EKTUBHOCTH MPOEKTOB

IIK.3 y2 YMETh BBIIOJHSATH [IPEIBAPUTEIIbHOE TEXHUKO-3KOHOMUYECKOE 0OOCHOBaHHE
IIPOEKTOB

OCHOBBIPATHOTEXHUKH

IIK.1 34 3HATh TEOPETUUYECKUE OCHOBBI TEOPUU CUTHAJIOB, IPEOOPA30BAHMSI CUTHAJIOB B
npolecce nepeiayu u npuema, paboTy OCHOBHBIX PaIHO3IEKTPOHHBIX
YCTPOICTB, OCHOBHBIE MOHATUS CXEMOTEXHUKH

IIK.1 yl3 BJIaJIeTh MaTeMAaTHYECKUMU METO/IaMU 00pabOTKHU U aHaIN3a 3JEKTPUUECKUX
CUTHAJIOB, IOCTPOEHHUS MPOCTEUIINX CXEM JIs yCUIIEHUSs, IpeoOpa3oBaHus U
TE€HEpUPOBAHUS CUTHAJIOB, UIMETh HaBBIKU MAlKU U MOHTa)Ka
PaguO3JIEKTPOHHBIX YCTPONCTB

IIK.2 y22 YMETb IIPOU3BOANUTH U3MEPEHUS IJIEKTPUUECKUX BEIMYMH C TIOMOLIBIO

ANEKTPOU3MEPUTEIBHBIX aHAJIOTOBBIX M IU(PPOBBIX TPUOOPOB, ONIPENEIATh
napaMeTpsl PaliodIEKTPOHHBIX YCTPOMCTB, CAMOCTOSITENILHO pa3o0paThes B
HpHHHHHHﬂJ’IBHOﬁ CXeMeE yCTpOfICTB, BBITIOJTHUTHh MOHTAXK PAAXO3JICKTPOHHOT'O
YCTPOMCTBA

KBanToBasi u ONTUYCCKAAIJICKTPOHHUKA

IIK.1 37 3Hatb pusndeckue 3((eKThl exkalire B OCHOBE PUOOPOB ONTOAIEKTPOHHBIX
npubopoB

IIK.1 315 3HaTh (PU3NUECKYIO0 U XUMHUYECKYIO CYHITHOCTh IIPOLIECCOB U SIBJICHUI,
POTEKAIOIUX B AJIEMEHTaX, MPUOOpax M CUCTEMAaX ONTOAIEKTPOHUKH

IIK.1 y4 Biragers OCHOBHBIMM METOJaMU ITOCTPOEHHUS ONTOJIEKTPOHHBIX CUCTEM U
npubopoB

[K.1 y9 YMeTh NPaBUIIBHO UCIIOJIB30BAaTh 3aKOHOMEPHOCTH ISl peaIN3alun
MIOTEHLIMAJIbHBIX BO3MOYKHOCTEN MaTEpUAOB IIPU IPOEKTUPOBAHUU U CO3JaHUH
prOOPOB KBAHTOBOM U ONTHYECKOM 3JIEKTPOHUKH

I1K.1 yl4 YMeTh UCTI0Ib30BaTh MATEMATUUECKHI anmnapaT TEOpUU KBAHTOBOM ONTHKHU

MuxkpoonTuka u ()OTOHHKA

[IK.1 37 3Hatb pusndeckue 3¢ eKThl exalire B OCHOBE TPUOOPOB ONTOIEKTPOHHBIX
npubopoB

[IK.1 315 3HaTh (PU3NUECKYIO0 U XUMUYECKYIO CYHITHOCTh IIPOLIECCOB U SIBJICHUI,
MPOTEKAIOIIUX B AJIEMEHTaX, MPUOOpax M CUCTEMAaX ONTOAIEKTPOHUKH

[IK.1 v4 BiageTe OCHOBHBIMM METOJIaMHU ITOCTPOEHHUS ONTOIEKTPOHHBIX CUCTEM U
npubopoB

[IK.1 y9 YMeTh NpaBUIIBHO UCIIOJIB30BAaTh 3aKOHOMEPHOCTH ISl peaIN3alun

IIOTEHIMATIbHBIX BO3MOKHOCTEN MaTEPUAIIOB IIPU IIPOEKTUPOBAHNUU U CO3JaHUU
prOOPOB KBAHTOBOM U ONTHYECKOM 3JIEKTPOHUKH
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IK.1 \ yl4 \ YMeTh UCIOIB30BaTh MATEMATUUECKUI anmnapaT TEOPUH KBAHTOBOM ONTUKHU

ChnennajabHbleriaBboiu3nkn 1

OIIK.2 39 3HaTh 3aKOHOMEPHOCTH CTPOEHHUST 0OPAaTHOTO MIPOCTPAHCTBA, TOCTPOSHUE 30HBI
bpuinrosna

OIIK.2 310 3HaTh OCHOBHBIC TEPMHUHBI U 0003HAYCHUS, IPUHSTHIC JJISI ONTUCAHUS
KPUCTANINYECKUX CTPYKTYP, KPUCTAIUIMUECKNE PEIIETKU

OIIK.2 y10 YMeThb BBIOUpaTh M UCTOIB30BaTh JJIs pacueTa mapaMeTpOB HCCIETyeMOTo
00BEKTa KOHKPETHBIE METO/IbI, CPABHUBATH PE3yJIbTAThl pacyeTa, MoJTy4eHHbIC
Pa3IMYHBIMU METOJAAMHU, BBIUUCIATH 3JEKTPOYU3HUECKHUE U ONITUYECKUE
XapaKTEPUCTUKHU TBEPBIX TeIl

OIIK.2 yll YMeTh UCIOb30BaTh OCHOBBI TEOPUU CUMMETPUHU TBEPAOTO Teja s
IIOCTAHOBKH U PELLEHUS 3a7a4 ONHUCAaHUs IIPOLECCOB, IPOUCXOISALINX B
TBEPJIbIX TeJIaxX

OIIK.2 yl2 YMeTh NpeACTaBIISTh PE3YJIbTATHI PEIICHUS OTACIBHbBIX 3a/1a4, OITMCAHUE
pacdeTHO-rpaduUeCcKoro 3a1aHus B YA00HOU U1t Bocupusitus hopme

IIK.1 y30 YMeTbCcOCTaBIIThaAeKBATHBIEMOICIIN

Kpucraaiorpapus

OIIK.2 39 3HaTh 3aKOHOMEPHOCTH CTPOEHUSI 00PATHOTO MPOCTPAHCTBA, IOCTPOSCHUE 30HBI
bpuirosna

OIIK.2 310 3HaTh OCHOBHBIE TEPMUHBI U 0003HAUCHHUS, IPUHATHIC JJIsI OMUCAHUS
KPUCTAJINYECKUX CTPYKTYP, KPUCTAJUINYECKUE PEHIETKU

OIIK.2 yl10 YMeTh BIOUpPATh U UCTIOIB30BATh JJIS pacdeTa MmapaMmeTpoB UCCIENyeMOro
00BEKTa KOHKPETHBIE METO/IbI, CPABHUBATH PE3YJIbTAThI pacyeTa, MOJTy4eHHBIC
Pa3IMYHBIMU METOJAAMHU, BBIUUCIATH dJEKTPO(PU3NUECKHUE U ONITUYECKUE
XapaKTEPUCTUKHU TBEPJBIX Tell

OIIK.2 yll YMeTh UCIIOIB30BaTh OCHOBBI TEOPUU CUMMETPUHU TBEPAOTO TENA IS
MIOCTAHOBKM U PELLEHUS 3a7a4 OMHUCAaHUs TPOLECCOB, IPOUCXOISAINX B
TBEPJIbIX TeJax

OIIK.2 yl2 YMeTb NpeACTaBIATh PE3YIbTATHI PELICHHS OTAEIbHBIX 3a/1a4, ONIUCAHUE
pacueTHO-rpaduuecKoro 3ajjaHus B y100HO! [ BOCOpUSITUS (popme

IIK.1 y30 YMeTbCcOCTaBIIThaAeKBATHBIEMOICIIN

CrnennanbHbler1aBblpU3NKH 2

OIIK.1 312 UMETb MIPEJCTABICHUE O METOAAX CTATUCTUYECKON (PU3UKU U TEPMOIUHAMUKH,
MCIOJIb3YEMBIX JJIsl ONMCAHUS KJIACCUYECKHX SIBJICHUH B ra3ax M TBEPJAbIX TeNax

OIIK.1 313 3HATh OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH U CTATUCTUYECKUE PACTIPEIECIICHHUS

OIIK.1 yl3 YMETh UCIOJIH30BaTh (Pa30BOE MPOCTPAHCTBO JIJISI CTATUCTHYECKOTO OTMHCAHUS
CUCTEMBI YaCTHII

OIlIK.1 y14 YMETb IPUMEHSATh TEOPEMY O paclpeesIEHUU SJHEPTUHU 10 CTENEHSIM CBOOOIbI

I1K.1 335 3HaTh OCHOBHBIE MOJIOKEHHUS] KBAHTOBOW MEXaHUKH M CTATUCTUUYECKON PU3NKU

CraTucTuyeckas(pu3uKa

OIIK.1 312 MMETh MPEJICTABICHUE O METOJaX CTATUCTUUECKOU (PU3UKHU M TEPMOAMHAMUKH,
WCIIOJIb3YEMBIX JUIsl OMMCAHMS KJIACCUYECKUX SIBIICHUH B ra3ax M TBEPJbIX Telax

OIIK.1 313 3HaTh OCHOBHBIE 3aKOHBI TEPMOJNHAMUKHU U CTATUCTUYECKUE PACIIPEAETICHUS

OIIK.1 yl3 YMETh HCIIOJIb30BaTh (Pa30BO€ MPOCTPAHCTBO JUISL CTATUCTHYECKOTO OMMCAHUS
CHCTEMBbI YaCTHI]

OIIK.1 yl4 YMEThb PUMEHSTh TEOPEMY O pacrpeie]ICHUN YHEPTUH 110 CTENEHSIM CBOOOIbI

I1K.1 335 3HaTh OCHOBHBIE MTOJIOKEHHUSI KBAHTOBOM MEXaHUKH U CTaTUCTUYECKON (PU3HKHI

Metoabl nce/ieI0BAaHUS MIOBEPXHOCTH TBEPABIX TeJl

I1IK.2 314 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/IbI U CPEJCTBA U3MEPEHHUS
(bUBUYECKUX BEITMYNH

IIK.2 316 3HaTh OCHOBHBIE BUJIBI 1 CBONCTBA HAHOOOBEKTOB, HAHOMATEPUAJIOB,
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YCTPOMCTB M IPpUOOPOB Ha UX OCHOBE, TUTIOBBIE TEXHOJIOTHYECKHE TTPOIECCHI
UX MOJTyYeHHUs, DIIEMEHTHYIO 0a3y, a Takke TUIIOBOEe 000pyI0OBaHHE

I1K.2 y2 YMeTh NIPUMEHSTh COBPEMEHHBIE METOIbI UCCIICA0OBAHUS 111 CUHTE3a U
aHaJIM3a MAaTePUAJIOB U KOMIIOHEHTOB MHKPO- U HAHOCHUCTEMHOM TEXHUKHU

[IK.2 yl2 Brnanets MeTogaMu 3KCIIEpUMEHTAIBHOTIO UCCIIEIOBAHUS MAPAMETPOB U
XapaKTEPUCTUK MAaTEPUATIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM
TEXHHUKU

I1IK.2 yl6 YMeTb NpUMEHSATh METO/Ibl aHATIN3a U 00pa0OTKH HKCIIEPUMEHTATBHBIX

JaHHBIX, CUCTCMaTHU3allu1 HaquO-TCXHquCKOfI I/IH(l)OpMaI_II/II/I

HOBerHOCTHbIe ABJIC

HHSI B HAHOPa3MePHBIX CTPYKTYypax

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

OIIK.1 36 3HATh 3aBHCHUMOCTh (PU3MUYECKUX CBOMCTB OT CTEIICHU HEYIOPSII0UYEHHOCTH

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PM3UKH, SIBIISIONIMECS Oa30BBIMU ISl PEIICHUS 3a/1a4
npodeccroHaIbHO e TEIbHOCTH

OIIK.2 33 3HATh OCHOBHBIE 3JIEKTPUUYECKUE, MATHUTHBIE U ONITUYECKUE CBOMCTBA TBEP/IBIX
T€Jl, MEXaHU3MbI IPOTEKAHMS TOKA

OIIK.2 38 3HaTh PU3UKO-MATEMAaTHIECKHE MOEIH MTPOIIECCOB B 00bEME U Ha
MMOBEPXHOCTHU MOJYITPOBOIHUKOBBIX MAaTE€PUAJIOB

IIK.1 39 3HATh (PU3MUECKUE CBOICTBA CHCTEM C MMOHMKEHHON Pa3MepHOCTHIO, METOIbI

HUX CO3aaHUA

Teopernyeckasipusuka

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH (MaTeMaTuKa,
¢busnka, XuMusi, OMOJIOTHS U IPYTUE CMEKHBIC TUCITUTUINHBI)

OIIK.1 yl Bitagers MeTonamMu M CpeICTBAMH €CTECTBEHHOHAYYHBIX JUCHUIIINH

OIIK.1 y3 YMeTh NpUMEHSTh 3HAaHUSI €CTECTBEHHOHAYYHBIX TUCIUIUIMH JUIS PEIICHUS
poeCCHOHATBHBIX 3314

IIK.1 327 3HATh (PU3HUECKYIO CYITHOCTD MPOIIECCOB, MPOTEKAIOIINX B MPOBOTHUKOBBIX,
MOJTYITPOBOTHUKOBBIX, AUDJIEKTPUUECKUX U MAarHUTHBIX MaTepHaliax B
Pa3IMYHBIX YCIOBUSIX SKCILTyaTalluu;

DJIeKTPOIMHAMHUKA

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIMUILIUH (MaTeMaTHKa,
(dbusuka, XuMus, OMOJIOTUS U IPYTHUE CMEKHBIC TUCIIUTLINHDI)

OIIK.1 yl Biianets MeTogamMu M cpeIcTBAMH €CTECTBEHHOHAYYHBIX JUCHUIIINH

OIIK.1 y3 YMeTh NPUMEHSTh 3HaHUSI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH JIJISl PEILICHUS
npodeccuoHaNbHBIX 3a]a4

IIK.1 327 3HATh (PU3HUECKYIO CYITHOCTD MPOIIECCOB, MPOTEKAIOMINX B MPOBOTHUKOBBIX,

IMOJIYITPOBOAHUKOBBIX, JUIJICKTPHUICCKUX U MAIrHUTHBIX MaTC€pUajiax B
PA3JIMIHBIX YCIIOBUAX SKCINIYaTallUN

TeXHOJIOFHﬂMHKpOCI/ICTeM

I[1IK.2 32

3HaTh METOJbI paCd€Ta TCXHOJOTHYCCKUX PCIKUMOB U3I'OTOBJICHU A 3JIEMEHTHOH
0a3nl MHKPOIJICKTPOHUKH, KOMIIOHCHTOB HAHO-1 MI/IKpOCI/ICTeMHOﬁ TEXHUKU

[1K.2 33

3HaTh GU3NYECKYIO0, XUMUKO-(U3NIECKYIO U TEXHOJOTHUECKYIO CYITHOCTh
MIPOLIECCOB, MPOTEKAOIINX IPU U3TOTOBIEHUN MUKPOCUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YNCTOTY MarepuasioB u nomemenuii; ECT/ u e€
IIPUMEHEHHE

TIK .2 yl

Bnanets MPOCKTUPOBAHUEM TCXHOJIOT'UH U3TI'OTOBJICHUSA 3JIEMEHTHOM 0a3bl
HaHO- U MHKpOCHCTeMHOﬁ TCXHUKHN

IK.2 y3

BJ'Ia,Z[CTB nmponeccamu C60pKI/I U TCpMETHU3allU HAHO- U MUKPOCHCTCM;,
CUCTCMHBIM IIOJAXOAO0M K YIPAaBJICHUIO KAYECTBOM MPOAYKI WU, K SKCILTyaTallun
1 CCPBHUCHOM O6C.IIy)KI/IBaHI/II/I TCXHOJIOTHYCCKOT'O 060pyI[OBaHI/I}I

I1K.2 y6

YMmeTh BLI6I/IpaTL MPAKTUYCCKUC BAPpUAHTHI TCXHOJIOTHU U3TOTOBJICHUA HAHO- U
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MHUKPOCHCTEM, CEHCOPOB U aKTI0OATOPOB JJIsl PEIICHUS] MH)KEHEPHBIX 3a/1a4

I1IK.2

y8

YMmeTh MMPOBOAUTH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOTMYCCKOC
IIPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MHKpOCHCTCMHOﬁ TCXHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHUCTCM, CCHCOPOB U aKTIOATOPOB

TexHo0rusInpudopOBMUKPOCHCTEMHOMTEXHUKH

I1IK.2

32

3HaTh MCTOJbI pacd€Ta TCXHOJOTHYCCKUX PCIKUMOB U3TIOTOBJICHHUA 3JIEMEHTHOM
0a3sl MUKPOSJICKTPOHHUKN, KOMIIOHCHTOB HAHO-H MHKpOCHCTGMHOfI TCXHHUKHU

I1IK.2

33

3HaTh GU3NYECKYIO0, XUMUKO-(PU3NIECKYIO U TEXHOJOTHYECKYIO CYITHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IIPU U3TOTOBJICHUN MUKPOCHCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YNCTOTY MaTepuanos u nomewenuii; ECT/ u eé
IIPUMEHEHHE

I1IK.2

BJIaI[GTB MPOCKTUPOBAHNEM TCXHOJIOI'MH U3IOTOBJICHUSA 3JIEMEHTHOM 0a3bI
HaHO- U MHKpOCHCTCMHOﬁ TCXHUKHU

I1IK.2

BJ'IaI[CTB npoueccaMu C60pKI/I " IrepMETHU3allii HAHO- U MUKPOCHCTEM;,
CUCTCMHBIM IIOAXOAOM K YIPABJICHUIO KAYCCTBOM IIPOAYKIHH, K OKCILTyaTallun
1 CCPBUCHOM O6CJ'Iy>KI/IBaHI/II/I TCXHOJIOI'MYCCKOI'O O60py,HOBaHI/IH

[IK.2

YmMmeTs BI)I6I/IpaTI) IMMPAKTUYCCKUC BAPHUAHTHI TCXHOJIOTHHU U3TOTOBJICHUA HAHO- U
MHUKPOCUCTEM, CCHCOPOB M AKTHOATOPOB IAJIAA PCIICHUA MHXKCHCPHBIX 3a/1a4

[1IK.2

y8

YMeTh NpoBOIUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
IPOEKTUPOBAHNE KOMIIOHEHTOB HAaHO-U MUKPOCHUCTEMHOM TEXHUKHU,
MHTEJJIEKTYAJIbHBIX MUKPOCHUCTEM, CEHCOPOB U AKTI0ATOPOB

Teepaore

bHAfA3JICKT

OHHKA

OIIK.3

32

3HaTh 3JIEMEHTHYIO 0a3y aHAJIOTOBOM M TU(PPOBON TEXHUKH, TPHHIIUAT
JEUCTBHS M METO/IBI PacyeTa JIEMEHTOB aHAIOTOBBIX U HU(PPOBBIX
WHTETPATHHBIX CXEM

IK.1

329

3HaTh (hU3HUECKHUe MPUHILIUIIBI paOO0ThI, (PU3HUECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTHU U3TOTOBJICHUS U IPUHIUIIBI TOCTPOCHUS HHTETPATBHBIX
MHUKPOCXEM U (PYHKIIMOHAIBHBIX 2JIEMEHTOB

IIK.1

y18

YMeTh 0CyLIeCTBIATh BBIOOP 3JIEMEHTHOW 0a3bl aHATIOTOBBIX U HU(POBBIX
UHTETPAJIbHBIX CXEM U TEXHOJIOIMH UX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBaHUH K JIEKTPUUYECKUM XapaKTEPUCTHKAM

IIK.1

y24

YMeTh CUHTE3UPOBATh AaHAJIOTOBBIE U ITU(POBBIE YCTPOMCTBA HA OCHOBE
JTaHHBIX 00 UX (YHKIIMOHATHHOM HAa3HAYCHHH, HIEKTPUIECKUX MapaMeTpax u
YCJIOBUSIX DKCIUTyaTalluu

Panuodaex

TPOHHMKA

OIIK.3

32

3HaTh 3EMEHTHYIO0 0a3y aHaJIOroBOM U HU(POBON TEXHUKH, TPUHIIUIT
JeMCTBUS U METO/Ibl pacyeTa 3J€MEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
WHTETPATHHBIX CXEM

IK.1

329

3HaTh pU3NUECKUEe MPUHIUIBI pabOoThl, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJIEHUS M MPUHIUIIBI TOCTPOEHUSI HHTETPaJIbHBIX
MHUKPOCXEM U (PYHKIIMOHAJIbHBIX 3JIEMEHTOB

[IK.1

y18

YMeTh 0CylIecTBIATh BHIOOP 3JIEMEHTHON 0a3bl aHAIOTOBBIX U U(POBBIX
UHTETPAIbHBIX CXEM U TEXHOJIOTMH UX U3TOTOBJIEHUS B 3aBUCHUMOCTH OT
TpeOOBaHUH K JIEKTPUUYECKUM XapaKTePUCTHKAM

IIK.1

y24

YMmeTh CUHTC3UPOBATh aHAJIOT'OBBIC U L[I/I(prBLIC yCTpOﬁCTBa Ha OCHOBC
JaHHBIX 00 ux q)YHKIII/IOHaJ'IBHOM Ha3HA4YCHUU, DJICKTPUICCKUX IMapaMETpax U
YCJIOBUAX SKCILTyaTallun

Jlucyunaunvl (Mooyau), eapuamuenvle

JKOHOMMKA M yIIpaBJieHHEe IPOU3BOJACTBEHHBIMHU CUCTeMaMM (MOAYJIb): JKOHOMHUKA
NnpeANpPUATHS

OK.3

\32

‘ 3HATb OCHOBHBIC KaTCropruKr, 3aKOHOMEPHOCTH U IPUHIUIIBI Pa3BUTUSA

43




HKOHOMHUYECKUX MTPOIIECCOB HA MAKPO- U MUKPO3KOHOMUYECKOM YpPOBHE

OK.3 33 3HATh MOAXO0/bI K ((OPMUPOBAHUIO TPOU3BOICTBEHHBIX 3aTPAT Ha U3TOTOBJICHHUE
npoayKiuu (padboT, yCiIyr)

OK.3 y2 YMETh MIPUMEHSITh METO/IbI ONPEACTICHUS MOTPEOHOCTH (B COOTBETCTBHH C
LEJIIMU IPEANPHUITHS) U CTOUMOCTHON OLIEHKHU Pa3IMUHBIX (TPYIOBBIX,
TEXHUYECKUX U MaTePHAIBHBIX ) PECYPCOB MPEANPHUATHS U TIOKA3aTEIN UX
UCIOJIb30BAHUS

OK.3 y3 YMETb OLICHUBATh JEATEIbHOCTh NPEANPUATHUS U €T0 NOAPA3IEICHUH,
OPUEHTUPYSICh HA MAKPO- U MUKPO3KOHOMHUYECKHE OKA3aTeIH

I1K.3 32 3HATh METOJIbl OIICHKH TEXHUKO-IKOHOMUYECKOH () (EKTUBHOCTH MPOEKTOB

I1K.3 y2 YMETh BBIIIOJIHATH PEIBAPUTEIBHOE TEXHUKO-?PKOHOMUYECKOE 000CHOBAaHUE
IIPOEKTOB

JKOHOMHUKA U yNpaBJeHHe NPOU3BOACTBEHHBIMHU CHCTeMaMH (MOJY.J1b): YIpaBJieHHe

NMPOU3BOICTBEHHBIMH CHCTEMAMH

OK.3 34 3HATh MPUHIIMIIEL TpoIIecca pa3padOTKU, MPUHSITHS, OPTaHU3AIUN UCTIOTHEHUS
YIIpaBJIEHYECKUX PEeIICHUH

OK.3 35 3HATh OCHOBHI OPTraHU3ALMHU M YIIPABJICHUS MPEANPUIATHEM B YCIOBHIX PhIHKA

OK.3 v4 YMETh OLIEHUBATh YIIPaBJIEHUE MPEIIPUATHEM C IIO3ULIUN BHYTPEHHETO
COCTOSIHUSI 1 BHEIITHETO OKPY>KEHHSI

OK.3 y5 yMeTh (POPMHUPOBATH PAOOTOCIIOCOOHYIO KOMaHAY JUIsl pean3aliu
npodeccnoHaBbHBIX (YHKITUH 1 co371aBaTh 3()PEKTUBHYIO
KOMMYHHUKAIIMOHHYIO CUCTEMY

Jlucyunaunvl (mooynu), 6azoswvie

Puznyeckas KyJbTypa U cOPT (MoayJib): Pu3znyeckas KyJbTypa

OK.8 31 3HATh OCHOBHI 3JJ0POBOT0 00pa3a >KU3HU

OK.8 32 3HATH MOCJICACTBUS OTKJIOHEHUS OT 3/I0pOBOT0 00pa3a KHU3HH

Jucyunnunvl (mooynu), eapuamusHvle

PDu3znyeckas KyJbTypa u cropt (MoayJib): Ilpukiaanas puznyeckas Ky/JabTypa (3JeKTHBHbBIE
JUCIUILJIMHbI)

OK.8

| yl | YMETb MOJAJIEP>)KUBATh 3/10POBBI 00pa3 KU3HU

Ilpaxmuxu

YyeOHasi NPAKTHKA: NPAKTHKA 0 MOJYYEHUIO NIEPBUYHBIX NPOPecCHOHAIBHBIX YMEHHUI H
HABBIKOB, B TOM 4YHcJie IEPBUYHbIX YMEHHH U HABBIKOB HAY4YHO-HMCCJIe10BaTeIbCKOM

AeATEJLHOCTH

OK.7 33 3HaTh 0COOEHHOCTH MPOGECCHOHATHHOTO PA3BUTHS JTUYHOCTH

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIUH (MaTeMaTHKa,
(dbusuka, XuMus, OMOJIOTUS U IPYTHUE CMEKHBIC TUCIIUTLTNHDI)

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

OIIK.1 39 3HaTh YHUBEPCAIBHOCTb MATEMATUUYECKUX METOJOB B IIO3HAHUU OKPY>KAIOLIErO
Mupa

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PM3UKH, ABIISAIONINECS Oa30BBIMU JJIsl PELLICHUS 3a7a4
poeCCHOHATILHOMN J1eATeIbHOCTH

OIIK.1 yl Brnanets MeTogaMu 1 CpeicTBAMH €CTECTBEHHOHAYYHBIX JUCIUIUINH

OIIK.2 37 3HaTh OCHOBHBIE MATEMAaTUYECKUE METObI, IPUMEHSEMBIE B Pa3IUIHBIX
pazzaenax GU3MKU

OIIK.2 y8 BBIOMpATh NpocTeline Moenn Gu3nIeckux 00BbEKTOB U MPOLIECCOB

OIIK 4 31 3HATh 3JIEMEHTHI HauepTaTebHOW T€OMETPUU U MHKEHEPHOH rpaduku,
reoMeTpUYECKOe MOJEIMPOBAHNE, IPOrPAMMHBIE CPEICTBA KOMIIBIOTEPHON
rpaduxu

OIIK 4 yl YMETb IPUMEHATh UHTEPAKTUBHBIE IpapUUecKre CUCTEMBI JJIsl BBIMOJIHEHUS U
pelakTUpOBaHMsI N300paKEHUI U yepTexen
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OIIK.6 y6 YMETh OCYIIECTBISATH MONCK HHPOPMAIIMH B JIOKAJIBHBIX M II100aJTbHBIX CETAX

OIIK.6 y8 YMETh OLIEHUBATh COCTOSIHUE U TEHJICHIIMU Pa3BUTUS HHPOPMAIITMOHHBIX
TEXHOJIOTUH U HH(POPMATUKU B COBPEMEHHOM OOI1ECTBE

OIIK.6 y10 YMETh OCYIIECTBIIATH MOUCK NHPOPMAIUU B JIOKATHHBIX M TNIOOATBHBIX CETIX

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

OIIK.7 y2 BJI4/IETh CBEJCHUSMHU 00 OCHOBHBIX TEHJEHIUAX Pa3BUTHUS JIEKTPOHHOMN
KOMIIOHEHTHOM 0a3bl

OIIK.9 y4 BJIQJICTh METOJJAMH PabOTHI € TTI00AJIbHBIMU TOMCKOBBIMH CHCTEMaMHU

OIIK.9 y5 yMeTh paboTaTh ¢ HH(popMaIei B r100aIbHBIX KOMIIBIOTEPHBIX CETAX

OIIK.9 y8 yMeeT MPUMEHSATHh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEICTBA MOTYUCHUS,
XpaHeHHUs U nepepaboTKi HHGOPMAIHH C TIOMOIIHIO0 KOMITBIOTEPOB H
KOMIIBIOTEPHBIX CPEJCTB

IIK.1 345 HMMETH IIPEJCTABICHUE O 30HHOU CTPYKTYpE IHEPIreTUYECKOIO CIIEKTPA B
TBEPJIbIX TeJIax

[1IK.2 y7 Biragers cBeleHUAMM O TEXHOJIOTMH U3TOTOBJIEHUS MaTEPUAJIOB
MHUKPOCUCTEMHON TEXHUKHU

I1K.3 31 BJIAZIETh METOIAMH dKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN ITAPaMETPOB U
XapaKTepUCTHK MPHUOOPOB U YCTPOICTB BaKyyMHOM, IJIa3MEHHOM,
TBEPAOTENbHON, MUKPOBOJIHOBOM 3JIEKTPOHUKH U HAHOAJIEKTPOHUKHU

IIpoun3BoacTBeHHAs] NPAKTUKA: NPAKTUKA M0 NOJYy4YeHUIO NPO(ecCHOHAIBHBIX YMEHHUIl U ONbITA

npodeccHoOHAIBLHOM 1esITeJIbHOCTH

OIIK.1 36 3HATh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB OT CTENEHU HEYNOPSI0YEHHOCTH

OIIK.1 yl Brnanets MeTo1aMM U CpeACTBaMU €CTECTBEHHOHAYUYHBIX TUCIMILINH

OIIK.1 y3 YMeTh NIPUMEHATH 3HAHUS €CTECTBEHHOHAYYHBIX JUCLUIUIMH IS PELLICHUS
npoecCHOHANIbHBIX 3a]1a4

OIIK.1 y8 YMETb IPUMEHATh OCHOBHBIE 3aKOHBI M IPUHIMIIBI (U3UKH B CTAHIAPTHBIX U
CXOIHBIX CUTYaLUSX

OIlIK.1 y9 YMETh ONUCHIBATH U KAYECTBEHHO OOBSACHATH COCTOSIHMSI B TBEPIOM TeEJIe

OIIK.1 yll YMETBb IPUMEHATH OCHOBHBIE METO/bI MATEMATUYECKOT0 armapara B
MaTEeMaTHYECKUX MOJIENSIX 00BEKTOB U MPOLIECCOB

OIIK.1 yl2 YMETh IPUMEHATH CTATUCTUYECKUN ITOAXO0/ K UCCIIEIOBAHUIO IIPOLIECCOB U
pelIeHNnIOo 3a/1a4

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX IPYIII MATEPUAJIOB: JUIEKTPHUKOB,
MIOJIYIPOBOJIHUKOB, TPOBOJAHUKOB, MArHUTHBIX MaTEPHUAJIOB

OIlK.2 38 3HaTh (PU3UKO-MAaTEMaTUUYECKHE MOJEIN IPOLECCOB B 00bEME U Ha
ITOBEPXHOCTHU NOJYIIPOBOJHUKOBBIX MaTepUaJIOB

OIIK.2 yb YMeTh 0CyLIeCTBIATh MOCTAHOBKY LieJeH U 3a/1a4 pabOThI IIPH BBIITOJIHEHUU
HAy4YHBIX UCCIIEJJOBAHUN U OpraHU3alMH ONBITHO-IIPOMBIIIEHHOTO
MIPOU3BOJICTBA

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOJIEH (PU3NUYECKHX SIBICHUI, AeNaTh IPU TOM
He00XO0IMMBIE JOTMYILEHUS U OLIEHUBATh 00JaCTh IPUMEHUMOCTH Pa3IUYHbBIX
MoJIeJIeH, MIIIaHUPOBATh MPOCThIE (PU3NUECKHUE IKCTIEPUMEHTHI U BBIITOJHSATD
(busnyecKkre n3MepeHus

OIIK 4 yl YMETh IPUMEHSATh UHTEPAKTUBHBIE IpauueCcKue CUCTEMBI /7Sl BHIIOJIHEHUS U
peaKTHpOBaHUS N300paKEHUN U YepTexen

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

OIIK.6 y6 YMETb OCYIIECTBIIATH MOUCK HHGOPMAIUU B JIOKATHHBIX M TNI0OATBHBIX CETSIX

OIIK.6 y9 YMETb HUCIOJIb30BATH S3bIKM U CUCTEMBI IPOTPAMMHUPOBAHUS JJIs1 PELIEHUS
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poeCCHOHATBHBIX 3a]1a9

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

OIIK.7 yl yMmeTh paboTaTh Ha iepcoHaibHOM KoMmbioTepe B MS-DOS, OCWINDOWS ¢
MCTOJIb30BAHUEM OCHOBHBIX MPHIIOKEHHUIH 00pabOTKU TEKCTOBOW M YUCIIOBOM
nH(OpMaIIUY, CUCTEM IPOrpaMMUPOBAHUS

OIIK.7 y2 BJIAJICTh CBEJCHUSAMHU 00 OCHOBHBIX TEHACHIUSAX PA3BUTHUS IICKTPOHHOMN
KOMITOHEHTHOI1 0a3bl

OIIK.9 y4 BJIJICTh METOJaMH PabOTHI € TTI00aJIbHBIMU TOMCKOBBIMHU CHCTEMaMHU

OIIK.9 y5 yMeTh paboTaTth ¢ nHMOpMaIen B rI00aTbHBIX KOMITBIOTEPHBIX CETSIX

IK.1 323 3HaTh OCHOBBI KJIacCH(PHUKAIUU 0ObEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU

IK.1 329 3HaTh pU3NUECKUE MPUHIHUIIEI pabOoThI, (PU3NIECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUU U3TOTOBJICHUS U MPUHIUIBI TOCTPOEHUS HHTETPAIbHBIX
MHUKPOCXEM M (PYHKIIHOHAILHBIX 3JIEMEHTOB

[K.1 345 HMMETh MPEJCTABICHUE O 30HHON CTPYKTYpPE IHEPTETUYECKOr0 CIIEKTPa B
TBEPABIX TEJIaX

IIK.1 y30 YMeTbCcOCTaBIIThaAeKBAaTHBIEMOAEIIN

[IK.2 31 3HaTh 0a30BbI€ TEXHOJIOIMUECKHUE IPOLECCH U 000pYI0BAaHUE, IPUMEHSIEMbBIE B
MIPOU3BOJICTBE MAaTEPUAIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOI
TEXHUKH, B TOM YHUCJIE, C YIETOM TPEOOBAHUN PErHOHAIBHBIX MTPEIIPUSTHHA

[IK.2 314 3HaTh OCHOBBI METPOJIOTUU, OCHOBHBIE METO/IbI U CPEACTBA U3MEPEHUS
(U3HYECKUX BEIIMUNH

[IK.2 319 3HaTh OCHOBHBIE (PHU3UKO-XUMUYECKUE CBOWCTBA MaTepUAIOB, UCIIOIb3YEMBIX B
MHKPOCHCTEMHON TEXHUKE

[IK.2 y18 YMeTh NIPUMEHATh COBPEMEHHBIE METObI UCCIIEA0OBAHUS I CUHTE3a U
aHaJIM3a MaTepPUaJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCHUCTEMHON TEXHUKH

[IK.2 y19 YMeTh onpenensaTh HaleKHOCTh, CTA0UIBHOCTh U BOCIIPOU3BOUMOCTD
XapaKTEPUCTHK MaTEpUaAJIOB U 3JIEMEHTOB ITPH HAJIMYUH BHEITHUX BO3JEHCTBUM

[1K.2 y22 YMETb IPOU3BOAUTH U3MEPEHUS IJIEKTPUUECKUX BEIUYHH C IIOMOIIBIO
3JIEKTPOU3MEPUTENIBHBIX aHATIOTOBBIX U IU(PPOBBIX MPHUOOPOB, ONPENENiTh
MapaMeTpsl paiiod3JIeKTPOHHBIX YCTPOUCTB, CAMOCTOSTENILHO pa300paThes B
IIPUHLIMIIHAIBHONW CXEME YCTPOUCTB, BBINIOIHUTh MOHTaX PaZHO3JIEKTPOHHOTO
YCTPOWCTBA

IIK.3 yl YMeTh UHTEpIIPETUPOBATH MIOJIYyUYEHHBIE PE3YJIbTAThl, KPUTUYECKH OLIEHUBATh
pe3yJIbTaThl PACYETOB U HKCIEPUMEHTA

IIK.19.B |yl YMETh ONPEJeIIsATh HEOOXOMMBIE PECYPChI Ul pealn3allMi NPOESKTHBIX 33134

I[IK.19.B |y3 YMETb ONPEJIENSITh NPo0IeMY U cIOcoObI €€ PelIeHUsl B IPOEKTe

ITpou3BoaCTBeHHA I

AKTHKA: HAYYHO-UCCICA0BATCIbCKAs pa60Ta

OK.7 33 3HaTh 0OCOOEHHOCTH MPO(ECCHOHATIBLHOIO PA3BUTHUS IMYHOCTU

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUIMH (MaTeMaTHKa,
¢u3nKa, XuMusi, OMOJIOTHS M IPYTHUE CMEXHbBIE TUCIUITIIMHBI)

OIIK.1 35 3HATh OCHOBHbIE (PU3NYECKHE 3aKOHBI U SIBJICHUS

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

OIIK.1 39 3HaTh YHUBEPCAIBHOCTb MATEMATUYECKUX METOJOB B IIO3HAHUU OKPYKAIOLIErO
Mupa

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SBIISOLIMECS 0a30BBIMU JIJISl pELICHUS 3a/1a4
poeCCHOHATILHOM I€ATEIbHOCTH

OIIK.1 yl Bnagetrs MeTO1aMU M CpPEACTBAMH €CTECTBEHHOHAYUHBIX JUCIUILINH

OIIK.1 y3 YMeTh NIPUMEHSATh 3HAaHUS €CTECTBEHHOHAYYHBIX JUCIUIUINH IS PEIICHUS
npoeCCHOHATIbHBIX 3a]1a4

OIlIK.1 y8 YMETb IPUMEHATH OCHOBHBIE 3aKOHBI M MPUHIMUIBI (U3UKH B CTAaHIAPTHBIX U

CXOJHBIX CUTYyalluAdX
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OIIK.1 y9 YMETh OMUCHIBATh M KAYECTBEHHO OOBSCHSITH COCTOSTHUS B TBEPJIOM TEJIe

OIIK.1 yll YMETb IPUMEHATH OCHOBHBIE METObl MATEMATUYECKOI0 arapara B
MaTeMaTHYECKUX MOJIEISIX 00BbEKTOB U IIPOLIECCOB

OIIK.1 yl2 YMETb IPUMEHATH CTATUCTUYECKUN MTOAXO0 K UCCIEA0BAHUIO IIPOLIECCOB U
pELIeHHIO 3a/1a4

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX IPYIII MATEPUAJIOB: JUJIEKTPHUKOB,
IOJIYIIPOBOJIHUKOB, TPOBOJIHUKOB, MArHUTHBIX MaTepUaJIOB

OIIK.2 32 3HATh KJIACCH(HUKAIMIO TBEPBIX TEJI HA METAJLIBI, IIOJIYIIPOBOAHUKH U
JUAJIEKTPUKHU C TOUKU 3PEHUsI 30HHOM TeopHH

OIIK.2 34 0a30BbIe 3HaHUS (YHAaMEHTAIBHBIX pa3ieoB GU3UKU B 00beMeE,
HE00XOAUMOM JJIs1 OCBOEHHUS (PU3NYECKUX OCHOB B 00JIACTH
poecCHOHALHOM e TEIIBHOCTH

OIIK.2 37 3HaTh OCHOBHBIE MaTEMAaTUYECKUE METO/bI, IPUMEHSEMBIE B Pa3JIUYHBIX
pasnenax GU3NKU

OIIK.2 38 3HaTh PU3UKO-MATEMAaTHIECKHE MOJEIH MTPOIIECCOB B 00bEME U Ha
IIOBEPXHOCTHU MOJTYIPOBOJHUKOBBIX MaTepHajoB

OIIK.2 yb YMeTh 0CyIIeCTBIATh IOCTAHOBKY LIEJeH U 3a]1a4 paObOThI IIPH BBIITOJIHEHUU
HayYHbIX UCCJICJIOBAaHUI U OPraHU3alMU ONBITHO-IPOMBIIIIEHHOTO
IIPOU3BOJICTBA

OIIK.2 y7 Brnaners HaBbIkaMH pabOThI ¢ COBPEMEHHBIM UCCIIE0BATEIbCKUM
o0opynoBaHUEM

OIIK.2 y8 BBIOMpATH MpOoCTeine MoJeNn (PU3NUECKUX 0OHEKTOB U MPOIECCOB

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOICTH (DU3MUECKHX SBICHUH, IeNaTh IPH 3TOM
HE00XO0AMMBbIE JOMYIIEHUS U OLEHUBATH 00JIACTh IPUMEHUMOCTH Pa3IMYHbIX
MOJIeIIeH, IIIAHUPOBATH MPOCThIE (PU3NIECKHE IKCTIEPUMEHTHI U BHITIOTHSTH
¢dusnyeckue N3MepeHust

OIlK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTUK MOJIYIPOBOIHUKOBBIX AJIEMEHTOB

OIlK.3 35 3HATh OCHOBBI TEOPHUHU AJIEKTPOMArHUTHOTO MOJIS

OIIK 4 31 3HATh 3JIEMEHThI HauepTaTebHOW T€OMETPUU U MHKEHEPHOH rpaduku,
reOMEeTPUYECKOE MOJEIMPOBAHNE, IPOrPAMMHBIE CPEICTBA KOMIIBIOTEPHOI
rpaduxu

OIIK .4 yl YMETb IPUMEHATh UHTEPAKTUBHBIE TpapUUECKUE CUCTEMBI JJIs1 BBIMOJIHEHUS U
pelakTUPOBaHMsI H300paKeHUH U yepTexe

OIIK.6 y4 YMETb M0JIb30BaThCsl HAN0OJIee PacCIPOCTPaHEHHBIMHU O(UCHBIMU U
MaTeMaTHYECKUMH MMaKeTaMH MPUKJIAHBIX TPOrpaMM

OIIK.6 y5 BJIa/IETh NIEPCOHAIIBHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIIPABIICHUS
uHpopmanuen

OIIK.6 y6 YMETh OCYIIECTBISATh MOMCK MHPOPMAIIMH B JIOKAJIbHBIX U TTI00ATBHBIX CETAX

OIIK.6 y8 YMETh OLIEHUBATh COCTOSIHUE U TEHJICHIIMU PAa3BUTUS MHPOPMALIMOHHBIX
TEXHOJIOTUI ¥ MH()OPMATUKH B COBPEMEHHOM O0IIIECTBE

OIIK.6 y9 YMETh UCITOJIb30BATh A3BIKM U CUCTEMBI IPOTPAMMHUPOBAHUS JIJIS1 PEILICHHUS
npoecCHOHANIbHBIX 3a]1a4

OIIK.6 y10 YMETh OCYIIECTBIATH MOMCK HH(POPMAIIMH B JIOKAJIBHBIX U TI100ATBHBIX CETAX

OIIK.7 yl yMeThb paboTaTh Ha nepcoHanbHOM Kommbiorepe B MS-DOS, OCWINDOWS ¢
HCIOJIb30BAaHUEM OCHOBHBIX MPUJIOKEHUI 00pabOTKH TEKCTOBOM U YHCIOBOU
nH(pOpMAIIUY, CUCTEM ITPOrPaMMUPOBAHUS

OIIK.7 y2 BJIQJIETh CBEJICHUSMH 00 OCHOBHBIX TCHJICHIIMSIX Pa3BUTHS DJICKTPOHHOM
KOMIIOHEHTHOM 0a3bl

OIIK.9 yl yMeeT OCBauBaTh HOBbIE IIPOIPaMMHBIE CPEICTBA AJIsl TPO(EeCCHOHATILHOM
JESITEIBHOCTH

OIIK.9 v4 BJIAJIETh METOIaMH PA0OTHI C TII00ATTBHBIMU TTOMCKOBBIMU CHCTEMaMU
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OIIK.9 yS yMeTh paboTaTh ¢ nHpOpMaImen B ri1o0aabHBIX KOMITBIOTEPHBIX CETSIX

OIIK.9 y8 yMEeT MPUMEHSITh OCHOBHBIE METO/bI, CIIOCOOBI U CPEJICTBA TOTyUEHUS,
XpaHEeHHUs U nepepaboTKy UH(OPMAIMH € TIOMOLIbI0 KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CPEICTB

[K.1 31 3HaTh TUIOBBIE TPOTPAMMHBIE MPOYKThI, OPUEHTUPOBAHHBIC HA PEIICHUE
3a]1a4 MOJEJIMPOBAaHUS MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHOM
TEXHUKH, YIPaBJIeHHUE IPOLleccaMi HAaHOTEXHOJIOTUH, 00pabOTKyY pe3ybTaToB,
I10JIYYEHHBIX METOJJaMU HAHOJUArHOCTUKH

[K.1 319 3HaTh (U3UYECKUE TPUHITUIIBI, YO (PEKTHI U MPOIECCHI, JSKAIIUE B OCHOBE
(YHKIIMOHUPOBAHUS MUKPOMEXaHUYECKHX M MUKPOIJIEKTPOMEXaHUIECKUX
CUCTEM

I1K.1 323 3HaTh OCHOBBI KJIACCH(PHUKAIINN 00HEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKH

[K.1 329 3HaTh (U3UYECKUE TPUHITUIIBI padOTHI, GU3UUYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTMH U3TOTOBJIEHUS U MPUHIUIIBI IOCTPOEHUS UHTETPAIbHBIX
MHUKPOCXEM U (PYHKIIMOHAJIbHBIX 3JIEMEHTOB

IIK.1 332 3HaTh PU3UKO-TEXHOJOTMUECKUE U IKOHOMHUYECKUE OTPaHUYECHUS UHTETPaLlIH
1 MUHHATIOapU3alliy JIEKTPOHHONW KOMIOHEHTHON 0a3bl

IK.1 333 3HaTh OCHOBHBIE OHATHUS MEXAaHUKU TBEPJOTO Ae(HOpMUPYEMOTo Tela, OCHOBBI
pacueToB Ha CTATUYECKYIO U JUHAMHUYECKYIO IPOYHOCTh U KECTKOCTb
2JIEMEHTOB KOHCTPYKINM, KHNHEMATUYECKUI U KUHETOCTATUYECKUI aHAIIN3
MIOJIBUKHBIX 2JIEMEHTOB KOHCTPYKIIMH

I1K.1 335 3HaTh OCHOBHBIE MOJOXEHHSI KBAHTOBOW MEXaHUKH U CTATHCTUYECKON (PU3MKHU

IIK.1 337 3HaTh PU3NUECKUE TPUHIMITBI PA0OTHI OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

I1K.1 343 3HATbOCHOBHBICITPUHIIUIIBIMOICTTUPOBAHUS

IK.1 345 UMETBH IPEJCTABICHUE O 30HHOU CTPYKTYpPE PHEPreTUUYECKOIO CIIEKTPA B
TBEPABIX TeJIax

IIK.1 yl YMeTb NpUMEHSATh METO/Ibl MOJETUPOBAHUS C 11ebI0 3P PEeKTUBHOM
ONTUMHU3AIIUY CBOMCTB MaTepHalloB 1 KOMIIOHEHTOB HaHO- U MUKPOCHCTEMHOM
TEXHMKH, IPOLIECCOB HAHOTEXHOJIOTHI U METOI0B HAHOJUArHOCTHKH

IIK.1 y8 Brnagers HaBbIKaMU pacueTa OCHOBHBIX I1ApaMETPOB MATEPUAIIOB U
KOMITOHEHTOB MUKPO- U HAHOCUCTEMHON TEXHUKHU

IK.1 yl0 Bnagets HaBbIKaMU IPUMEHEHHUSI METOJIOB pacdy€Ta U UCCIICJOBAHMS
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPONCTB

IIK.1 y30 YMeTbCcOCTaBIIThaAeKBATHBICMOACIIN

[IK.2 31 3HaTh 0a30BbI€ TEXHOJIOTHMUECKHUE MPOLIECCHl U 000pyI0BaHUE, IPUMEHSIEMbBIE B
IIPOU3BOJICTBE MaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM
TEXHHUKH, B TOM YHCJIE, C YYETOM TpeOOBaHHUM perMOHANBHBIX PEANPUATHH

IIK.2 33 3HaTh GU3NYECKYI0, XUMUKO-(PU3NUYECKYIO U TEXHOJOTHUECKYIO CYIIHOCTh
MIPOLIECCOB, MPOTEKAIOIINX MPU U3TOTOBIEHUN MUKPOCHUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YNCTOTY MarepuasioB u noMeuiennit; ECT/ u eé
MIPUMEHEHNE

I1IK.2 39 3HaTh KIacCU(pUKAINIO TBEPBIX TEJI HAa METAJLIBI, IIOJTYIPOBOAHUKH U
JURJIEKTPUKHU C TOYKU 3PEHHSI 30HHON TEOpHUH

I1IK.2 314 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METOJIbI U CPEJCTBA U3MEPEHHUS
(bUBUYECKUX BEITUYNH

I1K.2 315 3HaTh KJIacCU(UKAIMIO MATEPHAIOB MUKPOCUCTEMHON TEXHUKH

I1K.2 318 3HATbOCHOBBIMETPOJIOTUHU

[IK.2 319 3HaTh OCHOBHBIE (PU3UKO-XMMHUUYECKHE CBOMCTBA MAaTEPHUAJIOB, UCIIOJIb3YEMBIX B
MUKPOCHUCTEMHOM TEXHUKE

I1K.2 320 3HATh OCHOBHBIE METO/IbI M CPE/ICTBA U3MEPEHUS PUZNYECKUX BETMUUH
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IIK.2 321

3HaTh puzndeckue 3 (HEKTH U ABJICHHUS, JISKAIINE B OCHOBE TPUMEHEHUS
MaTEepUajIoB B MUKPOCHCTEMHON TEXHUKE

TK.2 yl

BJ'Ia,HeTB IMPOCKTUPOBAHUEM TCXHOJOI'MH U3I'OTOBJICHUSA 3JIEMEHTHOH 0a3bl
HaHO- U MHKpOCHCTGMHOfI TCXHUKHU

TK.2 v8

VYmeTn IMPOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYCCKOC
MMPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MHKpOCHCTeMHOfI TCXHUKU,
HMHTCJUICKTYAJIbHBIX MUKPOCHCTEM, CCHCOPOB U aKTIOATOPOB

TIK .2 y12

BJIaI[GTB MCTOAaMHU SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA MAapaMCTPOB U
XapaKTCPUCTHUK MAaTCPHUAJIOB U KOMIIOHCHTOB HAHO- U MHKpOCHCTGMHOfI
TCXHHUKU

TK.2 y15

Brnagets HaBbIKaMu IPUMEHEHUS CIIPABOYHOIO armnapara o BEIOOpY
TpeOyeMbIX MaTepPHAIOB M KOMIIOHEHTOB AJICKTPOHHOM TEXHUKH IS
KOHKPETHBIX IPUMEHEHUIN

I1K.2 yl17

Brnanets odopmiieHHEM OTYETHON HayYHO-UCCIIEA0BATEIbCKONW JOKYMEHTAIHH

[IK.2 y18

YmMmeTs IMPUMCHATH COBPEMCHHBIC MCTOAbI UCCIICAOBAHNA NJIA CUHTE3a U
aHaJIn3a MaTCpUuaJIOB 1 KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ TCXHHUKHU

[K.2 y19

YmMmeTs ONnpeaAcCIATbL HAAC)KHOCTD, CTaOMILHOCTD U BOCITPOHU3BOJUMOCTD
XApaKTCPHUCTHUK MAaTCPpHUAJIOB U 3JICMCHTOB IIPpU HAJIMYUKU BHCUIHUX BO3,I[CﬁCTBHﬁ

TIK .2 y22

YMETb MPOU3BOJAUTH UBMEPCHUSA DJICKTPUICCKUX BCJIMYUH C ITIOMOIIBIO
3JIEKTPOU3MEPUTEIIBHBIX AHATIOTOBBIX U UG POBBIX NPHOOPOB, ONPEAETATH
IapaMeTpsl PaiiodJEeKTPOHHBIX YCTPOUCTB, CAMOCTOSTENILHO pa300paThes B
IPUHLIUIHAIBHON CXeM€e YCTPONCTB, BBINOJIHUTh MOHTAX PaI03JIEKTPOHHOTO
YCTPOWCTBA

TK.2 23

YMETh MHTEPIIPETUPOBATh SKCIIEPUMEHTANIbHbIEC (PU3UKO-XUMHUYECKUE JaHHbIE B
MOJTYITPOBOIHUKAX HA OCHOBE (PyHIAMEHTAIBHBIX ITOJIOKEHUI TEOPHH
TBEPIOTO TeNa

IIK.3 32

3HATh METO]Ibl OLIEHKU TEXHUKO-PKOHOMUYECKON 3 (hEKTUBHOCTH MPOEKTOB

TIK.3 yl

YMeTb HUHTEPIPETUPOBATH MMOTYUYEHHBIE PE3YyJIbTAThl, KPUTUUYECKU OLICHUBATh
pe3yiabTaThl PacyeTOB U SKCIIEPUMEHTA

TIK.3 y2

YMETh BBIMOJHSATH MTPEIBAPUTEIIbHOE TEXHUKO-9KOHOMUYECKOE 0O0CHOBAHHE
IIPOEKTOB

HpOH3BOI{CTBeHHaH (Hpe}II[I/IHJIOMHaﬂ) NpaKTHuKa: MIPpaKTHKa 1Mo moJy41€HHUI0 HpO(l)eCCI/IOHaJIbHI)IX

YMEHMI H ONBITA PO

€CCHOHAJBHOM 1eTeJIbHOCTH

IIK.1 31

3HaTh TUIIOBBIE IPOrPAMMHBIE TPOYKThI, ODUEHTUPOBAHHBIE HA PELICHHE
3a]1a4 MOAEIMPOBAaHNs MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHON
TEXHHUKH, YIPaBJIE€HUE MPOIIECCAMU HAHOTEXHOJIOTUH, 00pabOTKy pe3yIbTaToOB,
IIOJIYYEHHBIX METOJaMU HAHOJUArHOCTHKH

IIK.1 319

3HaTh PU3NUECKHre NPUHIMIIBI, 3()PEKTH U MPOIECCHI, JIKAIUE B OCHOBE
(GYHKIIMOHMPOBAHUS MUKPOMEXaHUYECKMX U MUKPOIJIEKTPOMEXaHUYECKUX
CHCTEM

I1IK.1 323

3HaThb OCHOBEI KHaCCI/I(i)I/IKaI_II/II/I 00BEKTOB HAHO- H MHKpOCHCTCMHOfI TCXHHUKHN

[IK.1 329

3Hath (pU3NUECKHe MPUHIMIIBI padOThI, PUIUUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJIEHUS U NPUHIUIIBI IOCTPOEHUS UHTETPAIbHBIX
MHUKPOCXEM U (PYHKIIMOHAIBHBIX 2JIEMEHTOB

IIK.1 332

3HaTh PU3UKO-TEXHOJOTHUECKUE U IKOHOMHUYECKHE OTPaHUYCHUS UHTETPAIH
1 MUHHATIOapU3alliy AIEKTPOHHOW KOMIOHEHTHOM 0a3bl

I1IK.1 333

3HaTh OCHOBHEIC MMOHATHS MEXaHUKU TBCPAOTO ,Z[e(bOpMI/IpyeMOFO TCJ1a, OCHOBBI
Pacu€TOB HA CTATHYCCKYIO U TMHAMHWYCCKYIO ITPOYHOCTH U JKECTKOCTH
9JICMCHTOB KOHCprKHHf/'I, KHHEMaTHYSCKUI 1 KUHETOCTaTHUECKUI aHaIN3
IIOABHMIKHBIX 3JICMCHTOB KOHCprKIII/Iﬁ

I1K.1 335

3HaTh OCHOBHLIE ITOJIOKEHUS KBAHTOBOM MEXAHUKH M CTATUCTUYECKOM (1)I/I?>I/IKI/I
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[K.1 337 3HaTh (U3UYECKHE TPUHITUIIBI pa0OTHl OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HAHO- U MUKPOCHUCTEMHON TEXHUKH

I1IK.1 343 3HaTbOCHOBHBICITPUHIUIIBIMOICTIUPOBAHUS

IK.1 345 HMMETH IIPEJCTaBICHUE O 30HHOU CTPYKTYpE IHEPTETUUECKOIO CIIEKTPa B
TBEPABIX TeJIaX

IK.1 yl YMeTb NpUMEHSATh METO/Ibl MOACTUPOBAHUS C 1ETbI0 () PEeKTUBHOM
ONTHMHU3ALMH CBOMCTB MATEPHAJIOB U KOMIIOHEHTOB HaHO- U MUKPOCUCTEMHOMN
TEXHHUKH, ITPOLIECCOB HAHOTEXHOJIOTMH U METOJJOB HAHOAMATHOCTUKH

[K.1 y8 Brnanets HaBbIKaMU pacueTa OCHOBHBIX MApaMETPOB MATEPUATIOB U
KOMIIOHEHTOB MUKPO- M1 HAHOCUCTEMHOMN TEXHUKU

I1IK.1 y10 Brnaners HaBbIKaMU MPUMEHEHHSI METOJIOB pacyE€Ta U UCCIICIOBAHUS
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPONCTB

I1K.1 y30 YMEeTbCOCTaBIISAThAIEKBATHBIEMO 1IN

[IK.2 31 3HaTh 0a30BbIC TEXHOJIOTHYECKHE TTPOIIECCH M 000PYA0BaHUE, IPUMEHSIEMBIC B
IIPOU3BOJICTBE MaTEpUAIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM
TEXHUKH, B TOM YHUCJIE, C YIETOM TpeOOBAHUN pErHOHAJIBHBIX TPEIIPUITHI

[IK.2 33 3HaTh PU3UIECKYIO, XHMHKO-(PH3UIECKYIO U TEXHOJIOTHYECKYIO CYITHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IIPU U3TOTOBJICHUN MUKPOCHUCTEM;
IIPOM3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u noMeuienuit; ECT/ u eé
IIPUMEHEHHE

[1IK.2 39 3HaTh KIaCCU(PUKAIMIO TBEP/IBIX TEJI HA METAJLIBI, IIOJIYIIPOBOAHUKH U
JUDJIEKTPUKHU C TOYKHU 3PEHMSI 30HHON TEOPUH

[IK.2 314 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/Ibl U CPEJCTBA U3MEPEHUS
(bu3MYEeCKUX BEJITUYUH

I1K.2 315 3HaTh KIaCCU(PUKAIIIO MAaTEPUAIIOB MUKPOCHCTEMHON TEXHUKH

I1K.2 318 3HATbOCHOBBIMETPOJIOT U

IIK.2 319 3HaTh OCHOBHbIE (PU3UKO-XUMHUYECKHE CBOMCTBA MAaTEpUAIIOB, CIIOIb3YEMBIX B
MHKPOCHCTEMHON TEXHUKE

I1K.2 320 3HaTh OCHOBHBIE METO/bI M CPEJICTBA U3MEPEHUs (PU3UUECKUX BEITUUUH

[IK.2 321 3Hatb pusndeckue 3 EKTH U SIBIECHUS, JIeXkKalllle B OCHOBE IPUMEHEHUS
MaTEpHUaJIOB B MUKPOCUCTEMHON TEXHUKE

[IK.2 yl Brnaznets npoekTHpoBaHMEM TEXHOJIOTUH U3TOTOBIICHUS JIEMEHTHOU Oa3bl
HAHO- U MUKPOCHUCTEMHON TEXHUKH

IK.2 y8 YMeTh NpOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
IIPOEKTUPOBAHNE KOMIIOHEHTOB HAaHO-U MUKPOCUCTEMHON TEXHUKH,
MHTEJJIEKTYaJIbHBIX MUKPOCHCTEM, CEHCOPOB U aKTI0ATOPOB

IIK.2 yl2 Bnagers MeTo1aMu DKCIIEPUMEHTAIBHOIO UCCIIEJOBAHMSI IAPAMETPOB U
XapaKTePUCTUK MaTepUaoB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKHU

[IK.2 yl5 Brnaners HaBbIKaMu IPUMEHEHUS CIIPABOYHOIO anmnapara o BEIOOpY
TpeOyeMBIX MaTepHUaIOB U KOMIIOHEHTOB AJIEKTPOHHON TEXHHUKH IS
KOHKPETHBIX PUMEHEHHUH

I1K.2 yl7 Bragets odopmiieHreM 0TYETHOM HAYYHO-UCCIEIOBATENHCKON JOKYMEHTAIINHI

I1IK.2 yl8 YMeTh NpUMEHATh COBPEMEHHBIE METO/IbI HCCIIEIOBAHUS ISl CUHTE3a U
aHaJIM3a MaTepHaJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCHUCTEMHON TEXHUKH

I1IK.2 y19 YMeTb onpenensTh Ha/le)KHOCTb, CTA0OMIIBHOCTh M BOCTIPOU3BOAMMOCTD
XapaKTePUCTHK MaTepUAJIOB U 3JIEMEHTOB IPU HAJIMYMH BHEITHUX BO3JEHCTBUIL

I1IK.2 y22 YMETb [IPOU3BOIUTE U3MEPEHUS IJIEKTPUUECKUX BEINYMH C TIOMOLIBIO

ANEKTPOU3MEPUTEIBHBIX AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, ONPEEISIThH
napaMeTpsl PaJUOIEKTPOHHBIX YCTPOHUCTB, CAMOCTOATENBHO pa3o0parTbes B
MIPUHIUIIAAIBHON CXEME YCTPONCTB, BBIITOJIHUTH MOHTAXK PaJHO3JIEKTPOHHOTO
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YCTpOICTBA

I1IK.2 y23 YMETh HHTEPIIPETUPOBATH SKCIIEPUMEHTAIbHBIC (PHU3UKO-XUMHUYECKUE JTaHHbIC B
MOJIYIIPOBOJIHUKAX HA OCHOBE (DyHJAaMEHTaIbHBIX MOJIO0KEHHUH Teoprun
TBEPJIOTO TeJla

I1K.3 32 3HATh METOJIbI OIICHKH TEXHUKO-YKOHOMHYECKOHN 3(PPEKTUBHOCTH MPOEKTOB

IIK.3 yl YMeTh UHTEPIPETUPOBATH NIOJYUYEHHBIE PE3YIbTAThl, KPUTUUECKH OLICHUBATh
pe3yNbTaThl PACYETOB U HKCIIEPUMEHTA

IIK.3 y2 YMETh BBIIOJHSATH MTPEIBAPUTEIBHOE TEXHUKO-IKOHOMUYECKOE 0O0CHOBAHHE
MIPOEKTOB

I[IK.19.B |yl YMETb ONPEENIATh HEOOXOIMMBIC PECYPCHI IS peaTn3allii MPOSKTHBIX 3a1a4

IIK.19.B |y3 YMETh ONPEJEIISATh MPOOIEMY U CIIOCOOBI €€ PeIICHHs B TPOSKTE

Focydapcm6eHHaﬂum0206aﬂammecmauuﬂ

IloaroroBka Kk caave U ¢aava rocyrapCrB€HHOI0 3JKk3aMEHa

OIIK.1 34 HMMETh MPEJCTABICHUE O CBI3U (PU3NKO-XUMHUYECKUX CBOMCTB TBEP/BIX TEN C UX
BHYTPEHHEHN CTPYKTYPOU

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

OIIK.1 38 3HaTh 0a30BbIC MOJIOKEHUS (YyHIAMEHTAIBHBIX Pa3elIOB MATEMAaTHKU B
o0beMe, He0OOXOJMMOM JUTs BIa/IeHUs] MAaTeMAaTHYECKUM amapaToM JUis
00paboTKH MHPOPMAITUH U aHATH3a TaHHBIX B 001aCTH TPO(HECCHOHATTLHOM
JeSITebHOCTH

OIIK.1 311 3HATh OCHOBHBIC 3aKOHBI (PM3UKH, SBIISIONIMECS 0a30BBIMU ISl PEIICHUS 3a/1a4
1poeCCHOHATILHOM /1€ TeIbHOCTH

OIIK.3 36 3HATh DKBUBAJICHTHBIC CXEMbI AKTUBHBIX JJIEMEHTOB

OIIK.3 y6 YMeTh NporHo3upoBaTh U3MEHEHHE CBOMCTB 3JIEMEHTOB IIPU U3MEHEHUN
BHEIIIHUX YCJIOBUH U BO3JCHCTBUU BPEIHBIX (DaKTOPOB

OIIK.6 yS BJIAZIETh IEPCOHAIILHBIM KOMITBIOTEPOM KAK CPEJACTBOM YIIPaBICHUS
uHpopmanuen

OIIK.6 y6 YMETh OCYIIECTBISATh MOMCK MH(POPMAIIMH B JIOKAJTBHBIX U IT00ATBHBIX CETIX

I1K.1 323 3HaTh OCHOBBI KJIACCH(PHKAIIMK 00BEKTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKH

IIK.1 327 3HATh (PU3MUECKYIO CYLHOCTb MTPOLIECCOB, MPOTEKAIOIINUX B TPOBOJHUKOBBIX,
MIOJIYIIPOBOIHUKOBBIX, AUDJIEKTPUUECKUX U MAarHUTHBIX MaTepHualax B
Pa3IMYHBIX YCIOBUSX SKCIITyaTalluy;

IIK.1 329 3HaTh PU3NUECKUe MPUHIMIBI PA0OTHI, PUINUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJIEHUS U NPUHIUIIBI IOCTPOEHUS UHTETPAIBHBIX
MHUKPOCXEM U (PYHKIIMOHAIbHBIX 3JIEMEHTOB

IK.1 331 Brnanets MeTo1aMH YMCIIEHHOTO MOAETUPOBAHUS (PU3UKO-XUMHUYECKUX
IIPOLIECCOB U BJICHUH, JISKAIIUX B OCHOBE HAHOTEXHOJIOTUU

IK.1 337 3HaTh pU3NUECKUEe MPUHIUIIBI pa0OTH OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCHCTEMHON TEXHUKH

IIK.1 339 3HaTh PU3UKO-MaTEeMaTHUECKUE U (PU3UKO-XUMHUYECKUE MOJIEH MTPOLIECCOB
HAaHOTEXHOJIOTUU

IIK.1 341 3HaTh MaTEMaTUYECKUN anmapaT U YUCICHHbBIE METO/IbI I MOACIUPOBAHUS
(U3UKO-XMMHYECKUX MPOILIECCOB U SIBICHUH, JIEKAIIUX B OCHOBE
HAaHOTEXHOJIOTUU

I1K.1 343 3HAaThOCHOBHBICIPUHIMIIBIMOAECIIUPOBAHNUS

IIK.1 y30 YMeTbCcOCTaBIIThaAeKBATHBIEMOICIIN

I1IK.2 39 3HaTh KIacCU(pUKAIMIO TBEPBIX TEJI Ha METAJLIBI, IOJTYIPOBOAHUKH U
JIMDJIEKTPUKHU C TOYKH 3PEHHsI 30HHOM Teopuu

I1IK.2 312 3HaTh (pyHAAMEHTaIbHbIE OCHOBBI ITPOLIECCOB CUHTE3a MaTepPHUajIoB U
KOMITOHEHTOB HaHO- 1 MUKPOCHUCTEMHON TEXHUKHU

I1K.2 313 3HaTh OCHOBHBIE BUIbI M CBOMCTBA HAHOMATEPHUAJIOB, TUIIOBBIE
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TEXHOJOTHMYCCKUEC MPONECCHI UX IMOJYUYCHU, 4 TAKIKEC TUIIOBOC 060py,HOBaHI/Ie

I1K.2 320 3HaTh OCHOBHBIE METO/BI M CPEJCTBA U3MEPEHUS (PU3UUECKUX BEITHUNH

3ammTa BbINYCKHON KBaJIM(PUKANMOHHOH PadoThl, BKJIOYAsl NOATOTOBKY K MpoUeaype 3aluThl U

NPOLEAYPY 3aIMThI

OK.1 y3 YMETh apr'yMEHTUPOBAHO BBICTPAUBATh J1I0KA3aTENIbCTBA, JJOITMKY TOHUMAHUS
aKTyaJIbHBIX TPO(PECCHOHATBHBIX U HPABCTBEHHBIX MPOOIIEM

OK.2 31 3HaTh O0IME 3aKOHOMEPHOCTH U HallUOHAJIbHBIE OCOOEHHOCTH Pa3BUTHUSA
Poccuiickoro rocynapcrsa u oOiecTna

OK.3 33 3HATh MOAXO0/bI K (POPMUPOBAHUIO IPOM3BOICTBEHHBIX 3aTPAT Ha U3TOTOBJICHUE
IPOAYKINH (paboT, YCIIyr)

OK .4 33 3HATH MpaBa U 0053aHHOCTH rpaxaanuHa PO

OK.5 y3 BJIQJIETh HABBIKAMH ITyOJTMYHOTO BBICTYIUICHHS, YCTHON TIPEe3eHTAIlUN
pe3yabTaToOB NMPO(HEeCCHOHAIBHON AEATEIBHOCTH Ha PYCCKOM M HHOCTPAHHOM
A3BIKE

OK.5 y4 YMETb OCYIIECTBIISITh JIEJOBYIO IEPENUCKY HA PYCCKOM S3BIKE

OK.5 y5 YMETb JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTh YCTHYIO U
MUCHMEHHYIO peub B cpepe nmpodeccHoHaNbHOM NeITeTbHOCTH Ha PYCCKOM U
MHOCTPAHHOM $I3bIKE

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

OK.7 31 3HaTh TPACKTOPUHU CAMOPA3BUTHUS M caMO0OOPa30BaHuUs B TEUEHHUE BCEH KU3HU

OK.7 33 3HATh OCOOEHHOCTH NPOPECCHOHATBHOTO Pa3BUTHUS JIMUYHOCTH

OK.8 31 3HaTh OCHOBBI 3JIOPOBOT'0 00pasa KU3HU

OK.9 31 3HATHIPOOIEMBIIKOJIOTUN

OIIK.1 32 3HaTh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUIMH (MaTeMaTHKa,
¢bu3uka, Xumusi, OMOJIOTHS M IPYTUE CMEXKHbIC TUCIIMITIIMHBI)

OIIK.1 35 3HATh OCHOBHBIE (PU3NYECKHUE 3aKOHBI U SIBJICHUS

OIIK.1 36 3HATh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB OT CTENEHU HEYNOPSI0YEHHOCTH

OIlIK.1 39 3HaTh YHUBEPCAIBHOCTb MATEMATUUYECKUX METOJOB B IIO3HAHUU OKPYXKAIOLIErO
MHUpa

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SABISIONINECS Oa30BBIMU JJIs PEIICHUS 3a7a4
poheCCUOHATBHON IEATETLHOCTH

OIIK.1 yl BnageTts MeTOIaMU M CPEACTBAMH €CTECTBEHHOHAYYHBIX JUCIUILINH

OIIK.1 y3 YMeTh NPUMEHATh 3HAHUS €CTECTBEHHOHAYYHBIX JUCIUIUIMH JUIS PEIICHUS
npoecCHOHANIbHBIX 3a]1a4

OIIK.1 y8 YMETb IPUMEHATh OCHOBHBIE 3aKOHBI M MPUHIUIBI (U3UKH B CTAaHIAPTHBIX U
CXOIHBIX CUTYaLUsX

OIlIK.1 y9 YMETh ONUCHIBATH U KAYECTBEHHO OOBSACHATH COCTOSIHMSI B TBEPIOM TeEJIe

OIIK.1 yll YMETh IPUMEHATH OCHOBHBIE METObl MATEMATUYECKOIO arrapara B
MaTEeMaTHYECKUX MOJIENSIX 00BEKTOB U MPOLIECCOB

OIIK.1 yl2 YMETb IPUMEHATH CTATUCTUYECKUN ITOAXO0/] K UCCIENOBAHUIO IIPOLIECCOB U
pElIeHNIOo 3a/1a4

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX TPYIII MATEPUAJIOB: JUICKTPHUKOB,
I0JIYTIPOBOJIHUKOB, IPOBOJHUKOB, MAarHUTHBIX MAaTEPHUAJIOB

OIIK.2 32 3HATh KJIACCU(UKALMIO TBEPABIX T€JT Ha METAIIJIbI, TOJYIIPOBOJHUKU U
JUDJIEKTPUKHU C TOYKHU 3pEHMsI 30HHOM Teopuu

OIIK.2 34 0a3oBble 3HaHUS (HyH/IaMEHTAIbHBIX pa3/iesioB GU3UKH B 00bEME,
HE00XO0AMMOM JIJIs1 OCBOCHUS (PU3NYECKUX OCHOB B 00JIACTH
poheCCUOHATHHON IEATETLHOCTH

OIIK.2 37 3HATh OCHOBHBIE MAaTEMaTUYECKHE METO/Ibl, IPUMEHSAEMBIE B PA3IIMUHBIX
paznenax QU3MKH

OIIK.2 38 3HaTh PU3UKO-MAaTEMAaTHUYECKUE MOJEIH MTPOLIECCOB B 00bEME U Ha

52




MOBEPXHOCTH MOJYNPOBOJHUKOBBIX MaTepUaJIOB

OIIK.2 y6 YMeTb OCYIIECTBIISATh IIOCTAHOBKY LieNel U 3a/1a4 padOThI IPH BHITOJTHEHUH
Hay4HbIX UCCJICZIOBAaHUN U OPraHU3aIMH ONBITHO-IPOMBIIIIEHHOTO
IIPOU3BOJICTBA

OIIK.2 y7 Bragets HaBbIKaM# pabOThI ¢ COBPEMEHHBIM HCCIIEIOBATEIBCKIM
000pynOBaHUEM

OIIK.2 y8 BBIOMPATh MPOCTEHIITNE MOJIETN (PU3HUYECKUX OOBEKTOB U IIPOIIECCOB

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOJIEH (PU3UYECKUX SBICHUH, eNaTh IPH STOM
HE00XO0/AMMBIE IOMYIIEHUS U OLIEHUBATh 00J1aCTh IPUMEHUMOCTH Pa3InYHbIX
MoOJIeIIeH, IJIAHUPOBATH MPOCThIE (PU3NIECKUE IKCTIEPUMEHTHI U BHITIOIHSTH
¢du3nyeckue N3MEepeHust

OIlK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTHK MOJTYITPOBOJIHUKOBBIX 3JIEMEHTOB

OIlK.3 35 3HATh OCHOBBI TEOPUH JIEKTPOMArHUTHOTO MOJIS

OIIK .4 31 3HATh DJICMEHTHI HAYePTaTEILHON T€OMETPUU U MH)KCHEPHOH Tpaduku,
reOMETPUYECKOE MOJEINPOBAHNE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHOI
rpaduku

OIIK .4 yl YMETh IPUMEHSITh HHTEPAKTUBHBIE TpapuuecKrie CUCTEMBI ISl BBITOJIHEHUS U
pellakTUPOBaHMsI H300paKeHUH U yepTexei

OIIK.5 32 3HATh METO/Ibl 00Pa0OTKH SKCIIEPUMEHTANIBHBIX JAHHBIX COBPEMEHHBIMU
IPOrpaMMHBIMH [TAaKETaMU

OIIK.6 31 3HATh MPABOBbIE OCHOBBI HH(POPMAIIMOHHOHN 0€301MacCHOCTH U MPUHIUITHI
3alIUThl AaBTOPCKOTO MTPaBa Ha MPOrPaMMHbIE IPOTYKThI

OIIK.6 y3 YMETh MPUMEHSITH OCHOBHBIC METO/IbI, CIOCOOBI M CPEICTBA MOJIYICHUS,
XpaHeHHUs U nepepaboTKy UH(OPMAIMH C TIOMOLIbI0 KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CPE/ICTB

OIIK.6 v4 YMETb I10JIb30BaThCsl HanboJIee pacpOCTPAHEHHBIMU O(DUCHBIMU U
MaTeMaTHYeCKUMHU MTaKeTaMU IPUKIIAJHBIX IPOrpamMm

OIIK.6 y5 BJIa/IETh NIEPCOHAIBHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIIPABIICHUS
uHpopmanuen

OIIK.6 y6 YMETh OCYIIECTBISATh MOMCK MHPOPMAIIMH B JIOKAJTBHBIX U II00ATBHBIX CETIX

OIIK.6 y7 YMETb HUCIOJIb30BATh CHENUAIN3UPOBAaHHBIE IPOIPAMMHBIE CPEJICTBA IPU
penieHny npodeccCuoHaANbHBIX 3aa4

OIIK.6 y8 YMETh OLIEHUBATh COCTOSIHUE U TEHJICHIIMU PA3BUTUS MHPOPMALIMOHHBIX
TEXHOJIOTUI ¥ NH()OPMATUKH B COBPEMEHHOM O0IIIECTBE

OIIK.6 y9 YMETb HCIOJIB30BATH S3BIKM U CUCTEMBI IPOTPaMMHUPOBAHUS JJIS PELLIECHUS
npodeccuoHaNbHBIX 3a1a4

OIIK.6 yl0 YMETh OCYIIECTBISATh MOMCK MH(OPMAIIMH B JTOKAIBHBIX M IN100ATbHBIX CETAX

OIlIK.7 31 Nmets npencraBiaeHue o NepCIeKTUBHBIX HAITPABICHUSAX PA3BUTHS
MOJTYITPOBOJTHUKOBOM 3JIEMEHTHOMN 6a3bl

OIIK.7 yl yMeThb paboTaTh Ha nepcoHanbHOM Kommbiorepe B MS-DOS, OCWINDOWS ¢
MCIOJIb30BAaHUEM OCHOBHBIX IIPUJIOKEHUH 00pabOTKHM TEKCTOBOM U YMCIIOBOM
nH(pOpMAIIUY, CUCTEM ITPOrPaMMUPOBAHUS

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

OIIK.8 31 3HATh [TPABOBBIE OCHOBBI U CUCTEMBI CTAHJAPTU3AIMH U CepTUDUKAINU

OIIK.9 yl yMeeT OCBauBaTh HOBBIE POTPAMMHBIE CPENICTBA JUIsl TPOdhecCHOHATEHON
JeSITeNIbHOCTH

OIIK.9 y4 BJIJIETh METOJaMH PabOTHI € TI100aJIbHBIMU TOMCKOBBIMH CHCTEMaMHU

OIIK.9 yS yMeThb paboTaTh ¢ HH(pOpMalHel B IN100ATBbHBIX KOMIIBIOTEPHBIX CETIX

OIIK.9 y8 yMeeT MPUMEHSATh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEICTBA MOTYYEHUS,

XpaHCHUA U HepepaGOTKI/I I/IH(I)OpMaI_II/II/I C IIOMOIIBIO KOMIIBIOTCPOB U
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KOMITBIOTEPHBIX CPE/ICTB

IK.1 31 3HaTh TUIIOBBIE IPOIPAMMHBIE TPOIYKTHI, ODUEHTUPOBAHHBIE HA PEIICHNE
3a/1a4 MOZAEIMPOBAaHUS MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHON
TEXHUKH, YIPABJICHUE MPOLIECCAMU HAHOTEXHOJIOTHH, 00pabOTKY pe3ysIbTaToB,
IIOJIYYEHHBIX METOJaMU HAHOJUArHOCTHKHU

IK.1 319 3HaTh GU3NYECKUE TPUHIMIIBI, 3PPEKTH U MPOLECCHI, JIEKAIIUE B OCHOBE
(GYHKIIMOHMPOBAHUS MUKPOMEXaHUYECKMX U MUKPOJIEKTPOMEXaHNYECKUX
CUCTEM

IK.1 323 3HaTh OCHOBBI KJIacCH(PHUKAUU 0ObEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU

IK.1 329 3HaTh pU3NUECKUE MPUHIUIIBI PabOThI, (PU3NUYECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJICHUS U NIPUHIUIIBI IOCTPOCHUS HHTETPAJIBHBIX
MHUKPOCXEM M (PYHKIIHOHAJILHBIX 3JIEMEHTOB

[K.1 332 3HaTh (U3HKO-TEXHOJIOTHICCKHNE U DKOHOMHUYECKHUE OTPAaHUUYCHUS HHTETPALIUH
1 MUHHATIOApU3aliy JIEKTPOHHONW KOMIOHEHTHOM 0a3bl

IIK.1 333 3HaTh OCHOBHBIE MTOHATHUS MEXAHUKH TBEPJIOTO Ae(POPMUPYEMOTO Tella, OCHOBBI
pacyeToB Ha CTaTUYECKYIO U JUHAMUYECKYIO IIPOYHOCTD U JKECTKOCTb
JJIEMEHTOB KOHCTPYKIIMM, KHHEMAaTUYECKUM U KHHETOCTATUYECKUI aHAJIN3
IIOJIBMKHBIX 2JIEMEHTOB KOHCTPYKIIMM

I1K.1 335 3HaTh OCHOBHBIE MTOJIOKEHHSI KBAHTOBON MEXaHHWKH U CTATUCTUYECKON (QH3UKHU

IIK.1 337 3HaTh (pU3MUECKUE IPUHLIUIIBI PAOOTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCHUCTEMHON TEXHUKH

IIK.1 343 3HAThOCHOBHBICIPUHIIUIIBIMOIETUPOBAHUS

IIK.1 345 HMMETH NPEJCTABICHUE O 30HHOU CTPYKTYpE IHEPTETHUUECKOTO CIIEKTPa B
TBEPABIX TeJIaxX

IIK.1 yl YMeTb NpUMEHSATh METO/Ibl MOACTUPOBAHUS C 1IETbI0 (P PEeKTUBHOM
ONTHMHU3ALMH CBOMCTB MaT€PHAJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOMN
TEXHHKH, MPOIIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOJUArHOCTUKH

IIK.1 y8 Bnagers HaBbIKaMU pacueTa OCHOBHBIX I1ApaMETPOB MATEPUAIIOB U
KOMITOHEHTOB MUKPO- U HAHOCUCTEMHON TEXHUKHU

IIK.1 yl0 BirageTs HaBbIKaMM IPUMEHEHUS METOJIOB pacdy€Ta ¥ UCCIICOBAHUS
MHUKPO3JIEKTPOMEXaHUUECKHX JIEMEHTOB U YCTPOHCTB

I1IK.1 y30 VYMeTbCOCTaBIIThaAeKBATHLIEMO 1SN

IIK.2 31 3HaTh 06a30BbIe TEXHOJIOIMUYECKHUE MPOLIECCHl U 000pyI0BaHUE, IPUMEHSIEMbIE B
MIPOM3BOJICTBE MaTEpUAIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM
TEXHUKH, B TOM YHCJIE, C YIETOM TpeOOBaHUN pErMOHAIBHBIX TPEIIPUITHI

IK.2 33 3HaTh GU3UYECKYIO, XUMUKO-(U3UIECKYIO M TEXHOJIOTUYECKYIO CYIITHOCTD
IIPOLIECCOB, MPOTEKAIOIINX IPU U3TOTOBJIEHUN MUKPOCHUCTEM;
MIPOM3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u noMeuienuit; ECT/] u eé
IIPUMEHEHHE

[IK.2 39 3HaTh KJ1accu(UKALMIO TBEPABIX TEJ Ha METAJLIbL, OJYIIPOBOJHUKU U
JUDJIEKTPUKHU C TOYKHU 3PEHMSI 30HHON TEOPHUH

[IK.2 314 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IBI U CPEACTBA U3MEPEHUS
(bU3MYEeCKUX BETUUYUH

I1K.2 315 3HaTh KJIacCU(UKALMIO MATEPHAIOB MUKPOCUCTEMHON TEXHUKH

I1K.2 318 3HAaTbOCHOBBIMETPOJIOTUU

I1IK.2 319 3HaTh OCHOBHbIE (DU3UKO-XUMHUYECKHE CBOMCTBA MAaTEpUAIOB, CIIOIb3YEMBIX B
MHKPOCHCTEMHON TEXHUKE

I1K.2 320 3HaTh OCHOBHBIE METO/bI M CPEJICTBA U3MEPEHUs (PU3UUECKUX BEITMUUH

[IK.2 321 3Hatb pusndeckue 3Q(EKTH U SIBICHUS, JIeKaIIUe B OCHOBE TPUMEHEHUS
MaTEPUaIOB B MUKPOCUCTEMHON TEXHUKE

I1K.2 yl Brnagets npoekTupoBaHNEM TEXHOJIOTHH MU3TOTOBIIEHUS JIEMEHTHON 0a3bl
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HaHO- U MPIKpOCHCTGMHOﬁ TCXHUKHU

I1IK.2

YMmeTh MMPOBOAUTH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOTMYCCKOC
IIPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MHKpOCHCTCMHOﬁ TCXHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHUCTCM, CCHCOPOB N dKTHOATOPOB

I1IK.2

yl2

BJ'IaI[CTB MECTOAaMHU SKCIICPUMECHTAJIbHOI'O UCCIICAOBAHUA ITapaMETPOB U
XAPAKTCPUCTHUK MATCPHUAJIOB U KOMIIOHCHTOB HAHO- U MHKpOCI/ICTeMHOﬁ
TCXHUKHU

I1IK.2

yl5

Brnanets HaBbIKaMH TPUMEHEHHSI CIPABOYHOTO amnmapara mo BeI0opy
TpeOyeMbIX MaTepHUaIoB U KOMIIOHEHTOB 3JIEKTPOHHON TEXHUKH JUIS
KOHKPETHBIX IPUMEHEHUN

I1K.2

yl7

BJ'IaI[GTB O(bOpMJ'IeHI/IeM OTYETHOM HaquO-HCCHeHOBaTCHBCKOﬁ JOKYMECHTAllUU

I1IK.2

y18

YMmeTh IMPUMCHATH COBPEMCHHBIC MCTOAbI UCCIICAOBAHNA NJIA CHUHTE3a U
aHaJIM3a MaTeprajloB 1 KOMIIOHCHTOB HAHO- 1 MHKpOCHCTeMHOfI TEXHHUKU

I1IK.2

y19

VYmeTs ONnpeCaAcIATh HAACKHOCTD, CTaOMIBLHOCTD U BOCIIPOHU3BOAUMOCTD
XAPAKTCPUCTHUK MAaTCPHUAJIOB U 3JICMCHTOB ITPH HAIWMYNUW BHCIIHUX BO3I[CI>1CTBI/Iﬁ

IIK.2

y22

YMETh MPOU3BOJUTH U3MEPEHUS DIECKTPUUECKUX BEJTUUUH C TOMOIIBIO
ANEKTPOU3MEPUTEIBHBIX aHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB, OIIPENEITh
napaMeTpsl PaJuoIEKTPOHHBIX YCTPONUCTB, CAMOCTOSTENBHO pa3o0paThes B
MPUHLMIIUATIBHONW CXEME YCTPOMUCTB, BBIIOIHUTH MOHTAX Pai03JIEKTPOHHOTO
yCTPOMCTBA

[IK.2

YMETb UHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbIE (PU3UKO-XUMUUECKHUE JJaHHbIE B
MOJIyIIPOBOJIHUKAX HA OCHOBE ()yHAaMEHTAJIBbHBIX M10JIOKEHUH TeOpHH
TBEPAOrO TeJIa

I1K.3

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

I1IK.3

YmMmeTs HHTCPIIPETUPOBATH NOJTYUCHHBIC PE3YJIbTAThl, KPUTUICCKU OLICHUBATDH
PE3YJIbTAThl PACUCTOB U SKCIICPUMCHTA

I1K.3

YMETD BBIIOJHATE MPEABAPUTCIIBHOC TCXHUKO-OKOHOMUYCCKOC 000CHOBaHHE
ITPOCKTOB

I1K.19.B

YMETb OIIPEEIATh NPo0IeMy U CIOCOOBI €€ PEIIEHUs B IPOEKTE

@akyﬂbmamueﬁ bl educuunﬂunbl

KommyHukannonnaskyiabtypalluTrepnera

OK.5

32

3HATh OCOOEHHOCTH JIEJIOBOTO OOIIEHMSI HA PYCCKOM M HHOCTPAHHOM SI3bIKaX

OIIK.6

32

3HATh CYIIHOCTh ¥ 3HAYCHHE UHPOPMAIIUU B PA3BUTHH COBPEMEHHOTO
00II[eCTBa, OMACHOCTHU M YIPO3, BOSHUKAIOIINE B TOM IMTPOIIECCEe

OI[HOKpI/ICTaJIbeIe3J'[eKTpOHHO-BbI‘lI/IC.]'II/ITe.TIbeIEMaIHI/IHbI

OIIK.7 33 MMETh NPEJCTaBI€HNE 00 OCHOBHBIX HAPABJICHUSAX PAa3BUTHS
MUKPOKOHTPOJUIEPHON TEXHUKHU

IIK.1 334 HMMETB IIPEACTABICHUE O COBPEMEHHBIX IIPUHLIMIIAX [IOCTPOCHUS
MUKPOKOHTPOJUIEPOB

IIK.1 336 MMETH NPEJCTABIEHUE O METOJIaX OPraHU3aluU B3auMO/IEHCTBUS YIIEMEHTOB
MUKPOKOHTPOJIIIEPOB

I1K.1 338 3HATBCTPYKTYPYMHUKPOKOHTPOJLIEPOB

ITK.1 340 3HATBAPXUTEKTYPYSIPAMUKPOKOHTPOILIEPA

I1K.1 342 3HaThb OCHOBHBIE BU/IbI IAMSITH MUKPOKOHTPOJUIEPOB

ITK.1 344 3HATHCHCTEMYKOMAHAMHUKPOKOHTPOJJIEPOB

I1K.1 346 3HATh MOJICUCTEMY BBOJIa/BbIBO/Ia MUKPOKOHTPOJLIEPOB

IIK.1 y19 YMETh OCYILIECTBIATH BHIOOP TUIIA MUKPOKOHTPOJUIEPA B COOTBETCTBUH C
MOCTaBJICHHOM 3a7auei

IK.1 y21 YMETb UCI0JI30BATh MUKPOKOHTPOJUIEPHI IIPH PELIEHUH KOHKPETHBIX 3a/1a4

aBTOMAaTU3allv1 SKCIICPUMCHTA U YIIPaBJICHUA TPON3BOJCTBCHHBIMU
poIIecCaMu
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[K.1 y23 HWMETh ONBIT MPOCKTUPOBAHKS aBTOMATU3MPOBAHHBIX CUCTEM YIIPABJICHHS Ha
OCHOBE MHUKPOKOHTPOJJIEPOB
IK.1 y25 MMETh ONBIT HAITMCAHUS U OTJIAJKU MPOrPaMM JIsl MUKPOKOHTPOJIEPOB

HpOCKTHaﬂ}IeHTeHLHOCTL

I[IK.19.B |yl YMETh OMPEIEATh HEOOXOMMBIC PECYPCHI IS PEaTM3alliy MPOCKTHBIX 3a/1a4
IIK.19.B |y2 YMETh OPraHU30BBIBATh U KOOPAWHUPOBATH PA0OTY YUACTHUKOB IPOCKTA
[IK.19.B | y3 YMETh OTPEIEIATH POOJIEMY U CIIOCOOBI €€ PEIICHUSI B TIPOEKTE
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