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1. O6ue mojoKeHus

1.1 JIOKyMeHTBI, perjJaMeHTHPYIOILINe COAepP:KaHue W OPraHu3anui0 00pa3oBaTEIbHOIO

npouecca

OOpaszoBarenbHass MporpamMma, peaju3yeMass 1o  HampasieHHio moarotoBku  28.03.01
HaHoTexHOMOrMM ¥  MHUKPOCUCTEMHAas TEXHUKA, IPEACTaBIsieT COOOH KOMIUIEKC OCHOBHBIX
XapaKkTEepUCTHK o0Opa3oBaHus (00beM, coAepiKaHUE, IUIAHUPYEMbIE Ppe3yNbTaThl), OpPraHU3alMOHHO-
IelarOrMYecKuX YCIoBUHM, (opM aTTecTaluu, KOTOPBIA IPEACTaBIEH B BUAE CIEIYIOLIEr0 KOMIUIEKTa
JIOKYMEHTOB:

e 00Iel XapaKTepuCTUKU 00pa30BaTeIbHOM IPOrpaMMBbl BBICILIET0 00pa30BaHus;
e y4eOHOrO IUIaHa,

e KaJleHAApHOTo y4yeOHOro rpaduka,

® PaboYMX MPOTpaMM IUCIUIUTHH (MOyJeh);

® TIPOrpaMM NPaKTHUK;

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

® METOJUYECKMX MaTEpUAJIOB.

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
Pa3BUTHSL HAYKU, KYJIbTYPbl, SKOHOMUKHU, TEXHUKH, TEXHOJIOIMH U COLMAIILHON CQephl.

1.1.1 B oOmieii xapakTepucTuke 00pa3oBaTEIbHON MPOrPaMMBI YKa3bIBAIOTCS:
KO/l 1 HAMMEHOBAaHUE HAIIPABICHUS [TOJITOTOBKH;
HaIpaBJICHHOCTH (TPOo(dMIiTh) 00pa30BaTEIBHOMN MPOTPaMMBI;
KBaJIM(PUKAIHSL, IPUCBABAcMasi BBITYCKHUKAM;
BUJI TPO(HEeCCHOHAIBHON AEATEIBHOCTH, K KOTOPOMY TOTOBSITCS BBIITYCKHUKH;
e [UIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI 00pa30BaTEIbHON MPOrPaMMbl — KOMIIETEHIIMH, KOTOPBIMU
JIOJDKHBI 00J1a1aTh BBITYCKHUKH:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTaHIAPTOM;
- YCTaHOBJIEHHBIE OpraHu3aluedl JONOJIHUTENbHO K KOMIIETEHUUSM, YCTAHOBJIEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM, C YYETOM HalpaBlIeHHOCTH (mpoduisi) oOpa3oBaTenbHON
IPOTrpaMMEl;
®  [UIAaHUpPYEMbIe Pe3yJbTaThl O0YUEHMS MO KaXI0M JUCHUIUIMHE (MOIYJII0) U MPAKTUKE - 3HAHUS,
YMEHUS, HABBIKU U (WJIN) OMBIT AEATEIbHOCTH, XapaKTEPHU3YIOLIHE ITarbl JOPMUPOBAHUS KOMIIETEHIIMN U
o0ecrneunBaroIIye JOCTUKEHHE MIJIAaHUPYEMbIX PE3yJIbTaTOB OCBOCHHS 00pa30BaTeIbHON IPOTrPaMMBbl.

B KayecTBe HPUIIOKEHHUS K OCHOBHOM XapaKTepUCTHKE o0pa3oBaTenbHON
IPOrpaMMbl IPUBOUTCSA: TAOJMUIIA COOTBETCTBUSI MEXKIY XapaKTEepUCTUKAMU  ITallOB  OCBOCHMUS
KOMIIETEHIIMH (3HAHUSMHM, YMEHMSIMU U OIBITOM JIETEIbHOCTH BBIYCKHMKA) M 3JEMEHTaMH
o0Opa3oBaTenbHOM nporpamMmbl (Y4eOHBIMU TUCHUIUIMHAMU (MOIYJISIMHU) U IIPAKTUKAMU).

112 B yyeOHOM TIulaHE YyKa3bIBaeTCs IepeyeHb JUCHUIUIMH (MOnyJei), MNpakTHK,
aTTECTAIIMOHHBIX HCIBITAHUN TOCYIapCTBEHHOW HMTOTOBOW aTTECTAlMK OOYYarOIIUXCS, JPYTHX BHIIOB
y4eOHOI NesATenbHOCTH (Aajee BMecTe - BUABI Y4eOHOH JeATeNbHOCTH) C yKa3aHMEeM HX oObeMa B
3aUeTHBIX €AMHMIIAX, TIOCIEI0BATEIbHOCTH U paciipeieiieHus 1o nepuojiam oOydenus. B yueOHoMm 1iane
BbIJIENIIE€TCSL 00BEM pabOThI 0OYUAIOIIMXCS BO B3aUMOEHCTBUY € MpernojaBareieM (Jlajee - KOHTaKTHas
pabota oOywaromuxcsi ¢ npenojaaBaTesieM) (M0 BUAAM Y4YEOHBIX 3aHSATHUN) M CaMOCTOSITEILHOM PabOThI
o0yyaroImuxcst B akaJleMUUecKux vacax. [ kakaoi AMCHUIUIMHBL (MOAYINA) U MPAKTUKU yKa3bIBAaeTCS
dbopma MpoOMEKYTOIHON aTTECTAIMH 00yUYaIOIIUXCSI.

1.1.3 B xamenmapHoM y4yeOHOM Tpaduke YKa3bIBAIOTCS NEPUOJbI OCYIIECTBICHUS BHIOB
yueOHOU NesTeNIbHOCTH U MEPUObl KAHUKYIL.

1.1.4  Pabouas mporpamMma AMCHUUIUIMHBI (MOZYJIS1) BKIIOUAET B ceO:

e  HaWMEHOBaHHWE IUCUUIUIUHBI (MOAYIIS);

® [IepeueHb IUIAHMPYEMBIX PE3yJbTAaTOB OOYYEHHS MO AMCHUUIUIMHE (MOJYII0), COOTHECEHHBIX C
IUTAHUPYEMBIMH pPe3yJIbTaTaMH OCBOEHHS 00pa30BaTeIbHON MPOTrPAMMBL;

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



e 00BEM AMCUUIUIMHBI (MOAYJIS) B 3a4ETHBIX €MHULAX C YKa3aHHEM KOJMYECTBA aKaJeMHUYECKUX
YacoB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydaromuxcs C mpenojaBareneM (10 BHAAM Y4eOHBIX
3aHATHI) U Ha CAMOCTOSITEIFHYIO padoTy 00yJaromuxcs;

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

e [epedyeHb y4eOHO-METOAMYECKOI0 OOECleUeHUs sl CaMOCTOATENbHOM paboThl 00y4aromuxcs
10 TUCIUIUIMHE (MOIYIIIO);

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

® [IepeyeHb OCHOBHOW M JIONOJIHUTEIBLHOW Yy4yeOHOH nuTepaTypbl, HEOOXOIUMON JUIsl OCBOCHUS
JTUCITUATITAHBI (MOYJIs);

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

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

e 1mepeyeHb  WH(POPMAIMOHHBIX  TEXHOJIOTHH,  HCHOJB3YEMBIX  IPU  OCYLIECTBICHHH
0o0pa30BaTeNpHOIO Ipolecca M0 JUCHUILUIMHE (MOXYJI0), BKJIKOYas IE€peYeHb I[POrpaMMHOIO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (TIPU HEOOXOIUMOCTH );

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

1.15 TIIporpamma mpaKTUKH BKIIOYAET B CEO:

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

® [IepeYCHb IJIAHUPYEMBIX PE3yJIbTaTOB 00YUEHUS MPH MPOXOKICHUH TMPAKTUKH, COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHUS 00pa30BaTeIbHON MPOTPAMMBL;

e  yKa3aHME MecTa PAKTUKU B CTPYKType 00pa3oBaTeIbHON MPOrpaMMBbl;

e yKa3aHHMe 0ObeMa MPAKTUKU B 3aUETHBIX €IMHHIIAX U €€ MPOJOJKUTEIBHOCTU B HEJENAX JINOO B
aKaJeMUYECKUX WM ACTPOHOMUYECKUX Yacax;

®  CoJepXXaHHE NMPAKTUKU;

e  ykazaHue ()OpM OTHUETHOCTH I10 MPAKTHKE;

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

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

e nepedyeHb HH(POPMAIIMOHHBIX TEXHOJOTHI, UCIIOIb3YEMBIX ITPH MPOBEACHUN MPAKTUKH, BKIIOYAs
nepevyeHb NPOorpaMMHOro o0ecreyeHns U MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOIUMOCTH);

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

1.1.6  ®oHJ OLUEHOYHBIX CPEICTB ISl TPOBEICHHS MPOMEKYTOYHON aTTECTAlMK OOYYaIOIINXCS
[0 AMCUUIUIMHE (MOIYJII0) WM MPAKTHUKE, BXOAALINM B COCTaB COOTBETCTBYIOLIEH paboueil nmporpaMmsl
JUCIUIUIMHBI (MOJYJIsl) MUIM ITPOrPaMMBbI PAKTUKH, BKIIFOUAET B CEOS:

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

e ONUcaHHWe IOKa3zaTeliel M KPUTEPHEB OLEHMBAHUSA KOMIETEHIMH Ha pa3lM4yHbIX dTamax Hux
(dopMHpOBaHUs, ONMHUCAHHE ILIKAJI W TMPOLEAYp OLEHMBAHUS JUIl KaKJIOro pe3yipTara OOydeHUus Io
JUCIUIIMHE (MOAYIIIO) UITU TPAKTHKE;

® THUIOBbIE KOHTPOJbHbIE 33JaHUSl WM WHBIE MaTepuasibl, HEOOXOIUMBIE Ul OLEHKU 3HAHUM,
YMEHUH, HaBBIKOB M (WJIM) ONbITAa JESITEIbHOCTH, XapaKTePU3YIOUMX d3Tanbl (OPMHUPOBAHUS
KOMITETEHIIHIA B TIPOIIECCE OCBOCHUS 00pa30BaTeIbHON MPOTPAMMBIL;

e  METOAMYECKHE MaTepHabl, ONPEIEIAIONINe MPOLEAYyphl OLEHUBAHUS 3HAHUHN, YMEHUI, HABBIKOB
U (WJIM) OIBITA IEATENBHOCTH, XapaKTePU3YIOIUX ATarbl (OPMUPOBAHUS KOMIETEHIIUI.

1.1.7  ®oHJ OLIEHOYHBIX CPEJCTB AJISl TOCYJapCTBEHHON UTOIOBOM aTTeCTalluy BKJIIOYAET B ceOsl:
® [epevyeHb KOMIETEHLUH, KOTOPbIMU JIOJDKHBI OBJIAJIETh OOydalouecss B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON MPOTPaMMBlI;

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



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

®  METOAMYECKHE MaTepHalIbl, OMpEACISIONINe NPOIEIypPhl OLICHUBAHHS PE3yIbTATOB OCBOCHUS
00pa3oBaTeNbHON MTPOTPAMMBI.

1.2 lleanb (Muccusi) od0pa3oBaTesibHOI NPOrpaMMbl

Muccusi o6pazoBarensHoil mporpammbl 28.03.01 HaHoTexHOIOTMM M MUKPOCHCTEMHAs TEXHHKA,
npoduib: MuKpocucTeMHass TeXHHMKa (OCHOBHOW BHJ JesATeabHOCTH HaydHo-uccienoBaTenbckas)
COCTOMUT B TIOJTOTOBKE BBIMTYCKHUKOB, CIOCOOHBIX OCYIIECTBIATh HAYyYHO-HCCIIEIOBATEIHCKYIO
npohecCHOHANBHYIO e TENbHOCTh, CBA3aHHYIO C (PU3UKON MHUKPO- U HAHOCHCTEM, UHTEJIEKTYaIbHBIMU
ABTOHOMHBIMH M3MEPUTEIILHBIMU CUCTEMaMH, MHUKPO3JIEKTPOMEXaHUICCKHUMHU CUCTEMaMH,
KOMIIOHEHTaMHU MHUKPO- U HaHOCHCTEMHOI TEXHUKH, MUKPO- U HAHOZJIEKTPOHUKOH, ONTO3IEKTPOHUKOM,
MUKPOCEHCOPUKOW, KOMITBIOTEPHBIM MOJCIHPOBAHUEM U TPOEKTUPOBAHHWEM TMPUOOPOB U YCTPOWCTB
MUKPOCUCTEMHOM TEXHUKH.

Llenn oOpa3oBaTenbHONM MPOTpaMMbl 0a3UPYIOTCSI HA COBOKYITHOCTH 3HAHWM, YMEHUM, HABBIKOB U
METOJIMK, KOTOPBIMH JOJDKHBI 00s1aaTh BeimyckHukH OIT 28.03.01 mocne o0y4ueHus u uyepe3 HEKOTOPbIi
npoMexyTOK BpemeHu mnocie obydenus. Taxxke menu OIT 28.03.01 crpostcs Ha MPUHITUIIE COOTBETCTBHS
npodeccuonansubix TpedoBanuii Oll, mpodeccrnoHaNbHBIX CTaHAAPTOB MOIYIMPOBOAHHUKOBOM OTpPACIH,
KOTOPBIC YAOBIETBOPSIOT MPOodeCCHOHATBHBIM TpeOoBaHUsIM 0a30BbIX pabdortomateneir (AO «H3IIII ¢
OKbB» u AO «HIIIT «BocTok»).

1.3 Cpoku ocBoeHUs1 00pa30BaTeJbLHOM MPOrPaMMbI

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

Cpok mnoiydeHuss oOpa3oBaHHs IO 0Opa3oBaTEILHOW HporpaMMe B O4YHOH Qopme o0ydeHus,
BKJIIOYasd KAaHUKYJIbI, OIPCAOCTABIIACMBIC ITOCJIC MPOXOKACHHUA FOCYI{&pCTBGHHOﬁ ATOTOBOM aTTecTalnuu,
BHE 3aBUCHUMOCTH OT IpPUMEHSAEMBbIX 00pa3zoBaTelIbHbIX TEXHOJIOTUH cocTtaBisgeT 4 roxa. OO0beM
HporpaMMbl OakajaBpuara, pealn3yeMblid 3a OMH Y4eOHBIN ToJ1, cocTaBisieT He Ooiee 60 3.e.

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

1.5 HopmaTuBHasi 6a3a

TpeGoBanusi W yCIIOBUS peau3allid OCHOBHOW 0Opa30BaTEIbHON MPOTpaMMBblI  OINPEIEISIIOTCS
@denepanbHbIM  TOCYJApCTBEHHBIM  00pa30BaTENIbHBIM  CTAHAAPTOM  BBICHIEr0  00pa3oBaHUS IO
HanpasieHuto noArotoBku 28.03.01 HaHOTEXHOJIOTrMM M MHUKpPOCHCTEMHAsi TE€XHHMKA, YTBEPIKIECHHBIM
npuka3zoM MuHoOpHayku Poccun ot 06.03.15 Nel77 (3apeructpupoBan Muntoctom Poccun 31.03.15,
peructpanoHHblii Ne36650), a Takke rocylapCTBEHHbIMH HOPMAaTHUBHBIMU AaKTaMHU WU JIOKaJIbHBIMU
aKTaMM 00pa30BaTeIbHOM OpraHu3aIuy.

1.6 OcobenHocTH 00pa3oBaTeIbHOI MPOrPaAMMBbI

[Tpu paspabotke oOpazoBatenbHOil mporpammbl 28.03.01 HaHOTEeXHOJIOrMM M MHUKPOCHCTEMHAs
TexHuKa (mpoduib: MHUKpocHcTeMHass TeXHUKA) YYTeHbl TPeOOBAaHUS PETMOHAIBHOTO PBIHKA TPYAa,
COCTOSIHUE W TIEPCIIEKTUBBI PA3BUTHUS TOTYIIPOBOTHUKOBON OTPACIIH.

Komnerennuu, mnpuoOperaemble  BBITYCKHHUKaMH, C(HOPMYIHUPOBAHbI TakXke C  Y4E€TOM
npodeccuonanibHoro  cranaapra:  «40.058  HmxkeHep-TEXHOJIOT MO  TPOU3BOJACTBY  HM3JCIHI
MHUKPOAIEKTPOHUKN» U «40.006 VHkeHep-TexHOJOr B 00JacTH TNPOU3BOJCTBA HAHOPA3MEPHBIX
MIOJTYIIPOBOTHUKOBBIX ~ NMPHOOPOB M WMHTETPATIbHBIX cXem». CoOTBeTCTBHE TMPOQeCcCHOHATBHBIX
kommnereHmit ®I'OC BO TpynoBeM GyHKIUAM, CHOPMYITUPOBAHHBIM B MPOPECCHOHATLHOM CTaHapTe,
npuBeaeHo B Tabmuie 1.6.1.



Tabmuma 1.6.1

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

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

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

HCCIIEYeMbIX MPOIECCOB HAHOTEXHOJIOTUU H
O0OBEKTOB HAHO- ¥ MUKPOCHCTEMHOW TEXHHKH
C MCTOJIb30BaHUEM COBPEMEHHBIX
KOMIIbIOTEPHBIX TexHoorui (ITK-1)
—TOTOBHOCTh TPOBOAMTH JKCIIEPUMEHTAIbHBIC
UCCIICIOBAHMST [0 CHUHTE3Y M  aHalu3y
MaTepUaJioB M  KOMIIOHEHTOB HAaHO- U
MuKpocucteMHoi Texuuku (I1K-2)
—TOTOBHOCTh aHAJM3UPOBATh u
CHCTEMaTH3HPOBATh pe3yibTaThl
WCCIICIOBAaHMM, MPEJCTABIATh MaTepuanbl B
BUJC  HAYYHBIX  OTYETOB,  IyOJMKAIUH,
npesenranmii (ITK-3)

pEeKOMEHIalUi IO KOPPEKTUPOBKE CYLIECTBYIOIIUX
TEXHOJOTHYECKHUX MPOIECCOB BHIMTYCKA U3ICTHIl
MHUKpPO3IeKTpoHHKH (40.058).

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

3. O6ecrnieuenne HyHKIIMOHUPOBAHUS
HaHO3JIEKTPOHHOTO IMPOMU3BOJICTBA B COOTBETCTBUU C
TEXHOJOTUYECKOH qoKkyMeHTamuen. [lognepxka u
yIY4IIEHUE CYIIECTBYIONINX TEXHOIOTHUECKUX
MIPOLIECCOB U HEOOXOIUMBIX PEKUMOB IPOU3BOJICTBA
BBIITyCKaeMou opranuzarueit npoaykiuu (40.006).
4. Pa3paboTka 1 BHEPEHNUE COBPEMEHHBIX

TEXHOJIOTMYECKUX MPOIIECCOB, OCBOEHNUE HOBOI'O
000pyn0OBaHusl, TEXHOJIOTUYECKON OCHACTKH,
HEO0OXOIMMBIX PEKUMOB IPOU3BOJICTBA HA
BBHIITyCKaeMylo opranusanueii npoaykiuto (40.006).
5. Pa3paboTka nporpaMM BHEPESHUSI HOBOW TEXHUKH

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

—TOTOBHOCTh PACCUUTHIBATH U IPOCKTUPOBATH

IPEIBAPUTEIHLHOEC
000CHOBaHUE

KOMITIOHCHTBI HaHO- u MHKpOCHCTeMHOﬁ -
TEeXHUKHA (HK-S) 1 TCXHOJIOTHHU 110 CBOCMY HAIIPABJICHULO. Pa3pa60TKa
FOTOBHOCTE HCIIONB30BATE 6a30BLIe TCXHOJIOTUYCCKUX MAPIIPYTOB U3Ir'OTOBJICHUSA

HaHO3JIEKTPOHHBIX n3aenuii(40.006).

6. Briasienre HaBbIKaMU KOMITBIOTEPHOTO
MO/JICIIUPOBAHUS M TPOSKTUPOBAHUS TPUOOPOB U
YCTPONCTB MUKPO- M HAHOCUCTEMHOM TEXHUKHU B
coBpemeHHbIX CAIIP.

TEXHOJIOTHIECKHE TPOIECCHl U 000pyI0BaHME,
NpUMEHSEMBIE B MPOMU3BOJCTBE MAaTepHajoB,
KOMIIOHEHTOB ~ HAHO-M  MHKPOCHCTEMHOM
texuuku (ITK-8)

[Tpu peanuszanuu oOpa3oBaTeIbHON MPOTrPaMMBI IPEYCMOTPEHO COMPOBOXKIECHUE 00Yy4arOIUXCs
aKaJeMUYECKUM KOHCYJIbTAaHTOM, OKa3bIBAIOLIUM COJAEHCTBUE B (HOPMHPOBAHUM HWHAMBHUAYAJIbHBIX
00pa30oBaTeNbHBIX TPACKTOPUH, BHIOOPE NUCLUILIMH, OOECIEeUMBAIOIIUX MPOPECCHOHATBHOE pa3BUTHE
CTY/ICHTA.

1.7 BocTpeGoBaHHOCTH BHINYCKHUKOB

BeimyckHukn  o0pa3oBaTenbHON  MpOrpaMMbl  BOCTPEOOBAaHBl  OTKPBITBIM  aKIIMOHEPHBIM
obmiectBoM HoBocuGupckuii 3aBoji OTYNPOBOJHUKOBBIX IPUOOPOB C OCOOBIM KOHCTPYKTOPCKUM OIOPO
(AO «H3III ¢ OKB») u OTKPHITBIM aKUMOHEPHBIM OOIIECTBOM HAayYHO-IIPOU3BOICTBEHHBIM
npennpusitueM Boctok (AO «HIII «Boctok»), KOTOpbIE BBICTYNAIOT OCHOBHBIM HOTpPEOUTEIEM
BBITYCKHUKOB, oOydaromumxcs 1o HampasieHuto 28.03.01 (mpodwmis: MukpocucTeMHas TEXHUKA).
JlaHHBIE TIPEANPUSATHS BXOIAT B NMEPEUYCHb, BKIIOUEHHBIX B CBOJIHBIA peecTp OpraHHW3amuid 00OpPOHHO-
npomblieHHoro kKomruiekca (IIpuka3 MuHuCTepcTBa MPOMBIIIIEHHOCTH U TOproBiau Poccuiickoit
Oenepannu No.137 ot 5 deBpans 2013 r.)

[TonroroBka no HampasneHuio 28.03.01 HaHoTexHONIOrMM M MHKPOCHCTEMHAs TEXHHKa BeJeTCs
kadeapoi [lomynpoBoAHUKOBEIX MPUOOPOB U MUKPO3JIeKTpoHUKH HI'TY cOBMECTHO ¢ mpeanpusTusiMu
9JIEKTPOHHON MPOMBIIIIIEHHOCTH T. HoBOCHOMpCKa Ha OCHOBAaHUM CYIIECTBYIOIIUX JIOTOBOPOB.

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



TpynoycTpoMCTBO BBITYCKHUKOB ocymiecTBisgeTcsa npeumyniectBeHHO B AO «H3IIT ¢ OKb» u
AO «HIIIT «BocTok» Ha AOKHOCTH MH)KEHEPHOT'O COCTaBa, MO0 B BUJE MOCTYIUICHHUS B MaruCTparypy,
a 3areM acnupaHTypy. OcTalbHble BBITYCKHUKH TpPYyJOYCTpauBarOTCad JMOO Ha MNPENNpUATUSAX U
KOMITAaHUSAX MHUKpO3JIeKTpoHHOro mnpopwmns r. HoBocubupcka u  Poccuiickoit ®Penepanuu, muodo
IPOIOJIKAIOT MTPO(ECCUOHATIBHYIO 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 KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOM
TEXHUKH.

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

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

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

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

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

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

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

2.5 Ilnannpyembie pe3yabTaThl OCBOCHHS 00pa30BaTeJbLHOH NPOrpaMMbl (KOMIIETEHIMH).
B pesynbrare ocBoeHus: 00pa3oBaTeabHOM MPOrpaMMBbl Y BBIITYCKHHUKA JTOJIKHBI OBITH C(HOPMUPOBAHbI
crenyroomue komnereHnuu (tadbnumna 2.5.1).
Tabnuua 2.5.1

Koas! ‘ Komnerenuum, 3HaHus1/yMeHuUs1
Oowexynomyproie komnemenyuu (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 UCCIIECAOBAHMA, TIOHUMATh OTJIIMYUEC HAYIHOI'O
nmoaxoJa OT HCHay4YHOI'O

y3 YMETDh apryMEHTUPOBAHO BBICTpanBaTh JOKA3aTCIIbCTBA, JIOTUKY ITIOHUMAHUS aKTYyaJIbHBIX
HpO(bCCCI/IOHaJIBHBIX 1 HPAaBCTBCHHBIX HpO6HeM

OK.2 CIIOCOOHOCTH AHAJIM3MPOBATH OCHOBHBbIE ITAINBI M 3AKOHOMEPHOCTH HCTOPHYECKOI0
pa3sBUTHA 001IecTBA 1Jis1 GOPMUPOBAHMSA IPAKAAHCKON MO3HIIUHA




31 | 3HaTH OOLIME 3aKOHOMEPHOCTH M HAaIlMOHAIbHBIE 0COOEHHOCTH pa3BuTHs Poccuiickoro
rocyJapcTBa M 00IIecTBa
32 | 3HaTh HCTOPUIO 06L[I€CTBCHHO-HOJIHTI/I‘IGCKOI>'I MBICJIH, B3aMMOOTHOIIICHU BJIACTH U OGH.[GCTBa
yl | ymeThb popMyIMpoBaTh COOCTBEHHYIO MO3HITUIO IO COBPEMEHHBIM MpoOIeMaM 00111eCTBEHHO-
MIOJINTUYECKOIO Pa3BUTHUS
y2 | yMEeTh aHaTU3UPOBATh TEHIACHIIMH COBPEMEHHOTO O0IIECTBEHHO-TIOJUTHUYECKOTO 1
COLIMOKYJIFTYPHOTO Pa3BUTHS
OK.3 CIOCOOHOCTb MCIO0JIb30BATH OCHOBBI IKOHOMHUYECKUX 3HAHUW NPH OLEHKE
3(PeKTHBHOCTH Pe3yJIbTATOB JAeATEJbHOCTH B Pa3JIHYHbIX chepax
31 | 3HaTh MexaHU3M (YHKIIMOHUPOBAHUS U PETYJINPOBAHUS OTPACIIEBBIX PHIHKOB
32 | 3HaTh OCHOBHBIE KaTeropnu, 3aKOHOMCPHOCTU U MPUHIUIILI pa3BUTUA SKOHOMUYCCKUX
MIPOLIECCOB HA MAKPO- U MUKPOIKOHOMHUYECKOM YpPOBHE
33 | 3HAaTh MOAXO/IbI K POPMHUPOBAHUIO TPOU3BOJICTBEHHBIX 3aTPaT Ha U3TOTOBJICHUE MPOTYKIIUU
(pabor, yciyr)
34 | 3HaTh MPHUHIMIIBI TIpoliecca pa3pabOTKU, MPUHSITHSA, OPTraHU3AIH UCIIOJHEHUS
YIPaBJICHYECKUX PEMIEHUI
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 | yMETbh IPUMEHSATH METO/IbI ONPEEIEHUS HOTPEOHOCTH (B COOTBETCTBUH C LIETSIMU
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 TOKA3aTEeNN
y4 | yMETb OLIEHUBaTh YIIPaBJICHUE PEINPUATHEM C IO3UIIMHY BHYTPEHHEIO COCTOSIHUS 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 TPABOBbIE KATETOPUH, CYIIHOCTh M COITMAJIBHYIO IEHHOCTh IIPpaBa
32 | 3HaTh OTPACIEBYIO HAPABICHHOCTh IIPABOBBIX HOPM, B TOM YHCJIE C YIETOM COOCTBEHHOM
poheCCUOHAITBHON IEATETLHOCTH
33 | 3HaTh MpaBa U 00SI3aHHOCTHU TpakaHuHa PO
yl | yMeTb OCYLIECTBIATH peann3aliiio HOpMaTUBHO-IIPABOBBIX aKTOB B c(epe npodeccruoHaIbHON
JESATEIIBHOCTH
OK.5 CIOCOOHOCTh K KOMMYHHKAIIMH B YCTHOM M IMCbMEHHOH (pOpMax Ha PycCKOM H
HHOCTPAHHOM SI3bIKAX /IJISl pelIeHusl 32124 MeKJIUYHOCTHOTO M MEKKYJIbTYPHOT O
B3aMMOJACHCTBUSA
31 | 3HATH HHOCTpaHHBIﬁ SI3BIK JJISI MEKIIMYHOCTHOI'O O6HI€HI/I$I C MHOCTPAHHBIMH IMMAapTHECPAMU
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, IPOPECCHOHATbHYI0 KOMMYHHUKAIIHIO C
YUETOM MMCHUXOJOTUYCCKUX, ITOBCACHYCCKUX, CONUATIBHBIX XapPaKTCPUCTUK IMAPTHEPOB HaA
PYCCKOM M MHOCTPAHHOM SI3bIKaX
y3 | BIafeTh HaBbIKAMU MyOJIUYHOTO BBICTYIUIEHHUS, YCTHOM MPE3EeHTAI[MH Pe3yJIbTaTOB
npoeCCHOHATILHOM JIEATEIbHOCTH HA PYCCKOM M HHOCTPAHHOM SI3bIKE
y4 | yMETh OCYIIECTBIISTH AEJIOBYIO TEPENUCKY HA PYCCKOM SI3bIKE
yS | yMETb JIOTHYECKH BEPHO, APTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M TUCBMEHHYIO PEYb B
cdepe npodeccHoHaNbHON NesITeTbHOCTH HAa PYCCKOM U HHOCTPAHHOM SI3bIKe
OK.6 CIOCOOHOCTH PadOTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIIPMHMMAs CONMAJIbHbIC H
KYJbTYPHBIE PAa3JIHYHUs
31 | 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS U PA3BUTHS KOJUIEKTHBOB




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

y2 | yMeTh aJanTUPOBATHLCS B MPO(HECCHOHAIIBHOM KOJIJIEKTHBE, BEICTPANBATh MAPTHEPCKHUE
OTHOIIICHMS B COLMAIBHO-TPYI0BOM cdepe, paboTaTh B KOMaHe

y3 | yMeTh BBICTpauBaTh NAPTHEPCKHE OTHOLICHHSI B COLMAJIBHO-TPYAOBOM cdepe

OK.7 CIOCOOHOCTh K CAMOOPIraHM3ALMH U CAMO00OPa30BAHMIO

31 | 3HaTh TPAEKTOPUU CAMOPA3BUTHUs U caMOOOPa30BaHuUsl B TEUEHHUE BCEH KU3HU

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

33 | 3HaTh OCOOEHHOCTHU MPO(PECCHOHAIBHOIO Pa3BUTHSI JMUHOCTH

yl | ymeeT afekBaTHO OLIEHHBATh COOCTBEHHBINH 00pa30BaTEeNbHBIN YPOBEHB, CBOM BO3MOKHOCTH,
CIIOCOOHOCTH U YPOBEHb COOCTBEHHOI'0 NpOo(ecCHOHATIN3MA

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

y3 | yMETh OpUEHTHPOBATHCS HA PHIHKE COBPEMEHHBIX 00Pa30BATENbHBIX YCIYT

OK.8 CIMOCOOHOCTH MCIO0JIb30BATH METO/IbI M CPeACTBA (PU3NYECKON KYJIbTYPbI JJIs

olecreyeHusl MOJTHOLECHHON cOLMATbHON U NPOodecCHOHAIBHOI 1esiTeIbHOCTH
31 | 3HaTh OCHOBBI 3J0POBOT0 00pa3a KU3HU
32 | 3HAaTh NOCJEACTBHSI OTKJIOHEHHUS OT 3/I0pOBOT0 00pasa KU3HU
yl | ymeTh nogsep:xuBarh 310pOBbIil 00pa3 KU3HU

OK.9 TOTOBHOCTH 110J1b30BAaThCSl OCHOBHBIMH MeTOAaMM 3aIIIMThI IPOU3BOACTBEHHOI0
MePCOHAJIA M HACEJCHUS OT BO3MOKHBIX IOCJIEICTBUI aBapuil, KATacTPO(, CTUXUINHBIX
oexcrBuil

31 | 3HaTh IPOOIEMBI SKOJIOTUH

32 | 3HaThb OCHOBHbIE NPUPO/IHBIE U TEXHOC(EPHBIE ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKU

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

34 | 3HaTh XapaKkTep BO3AEHUCTBHSI BPEIHBIX U OMACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOIHYIO
cpeny

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

y2 | BIaJeTh HaBbIKAMHU PallMOHAIN3ALUHU PO(ECCHOHANBHON eI TeIbHOCTH C LIETbI0
oOecniedyeHrs 0€30MacHOCTH U 3alllUThl OKPYXKAIOIIeH cpeibl

y3 | yMeTb BBIOMpaTh METOBI 3AIIUTHI OT ONACHOCTEH MPUMEHUTENBHO K cepe cBoei
npodeccnoHaNbHOM IeATEIBHOCTH U CIIOCOOBI 00ecnieueHnss KOM(OPTHBIX yCIOBUI
KHU3HEJESATEIBHOCTH

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

Obwenpogheccuonanvrvie komnemenyuu (OI1K)

OIIK.1 | cmocoOHOCTH NPEACTABJIATDH A/ICKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHIT HAYYHYIO0
KAPTHHY MHPa HA OCHOBE 3HAHUSI OCHOBHBIX I0J107KeHU i1, 3aKOHOB H METO/10B
€CTeCTBEHHBIX HAYK H MaTEeMATHKH

31 | 3Harh KiIaccu(UKALNMIO METAIIOB, CILIABOB, TACCUBHBIX U AaKTUBHBIX JUAJIEKTPUUYECKUX U
MarHMTHBIX MaTEPUAJIOB, MTOJIYIIPOBOJIHUKOB U UX COEIUHEHUH, KOMIIO3ULIMOHHBIX
MaTEepUaJIOB MO UX (PU3UKO-XUMHUUYECKHUM, HJIEKTPUIECKUM U ONTHUYECKUM CBOHCTBAM U
HA3HAYEHUIO

32 | 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHMILIMH (MaTeMaTHKa, GU3MKa, XUMHUS,
OMOJIOTHUS M JPYTUE CMEXKHbIE TUCIUTUIMHBI)

33 | 3naTh npeobpazoBanue Oypwe, cBOMCTBa 0000IIECHHBIX (PYHKIUH, OPTOTOHAIBHbIE
MOJINHOMBI, cepryeckyro GyHKImo, pynkuuio beccens, pynknuto ['puna

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

35 | 3HaTh OCHOBHBIE (PM3NUECKUE 3aKOHbI U SBJICHUS

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 (PYHIAMEHTAIBHBIX PA3/IeIOB MAaTEMaTUKH B 00beMe,
HEOOXOMMOM JIJIs BJIAJICHUSI MaTEMaTUYECKUM anmapaToM st 00paboTku HHPOpMAIUK U
aHaJM3a JaHHBIX B 001aCTH NPOo(ecCHOHAIBHON NeITeIbHOCTH
39 | 3HaTh YHUBEPCAIBHOCTh MATEMATUYECKHX METO/I0B B I03HAHUH OKPY’KAIOIIEro MUpa
310 | 3HaTH MPUPOAY BOZHUKHOBEHUS MOTPEIIHOCTEN IIPU MPUMEHEHUH MaTEMaTUIECKUX MOJETIeH
Y HEOOXOJMMOCTH OLICHUBATh MOIPEIIHOCTh
311 | 3HaTh OCHOBHBIE 3aKOHBI (PU3UKH, SIBISIOLINECS Oa30BBIMU IS PEIICHUS 3a/1a4
1poeCCHOHATILHOM 1€ TEIbHOCTH
312 | uMeTh mpecTaBIeHHE O METOJaX CTATUCTHYECKON (PU3UKU M TEPMOJINHAMHKH,
MCIOJIb3YEMBIX JUIsl ONIMCAHUS KJIACCHUYECKUX SIBJICHUH B ra3ax U TBEpAbIX Telax
313 | 3HaTh OCHOBHBIEC 3aKOHBI TEPMOJMHAMUKH U CTATUCTUYECKUE PACTIPEACTICHHS
yl | Bragets MeTOgaMu U CpeiCTBAMH €CTECTBEHHOHAYYHBIX JUCIUTUIMH
y2 | YMeTh noabp30BaThCs CELUaIbHBIMU U 0000IEHHBIMU (DYHKIMSMH, pa3jaraTb UCCIIEoyeMble
(YHKIIMU IO OPTOTOHAJIBHBIM CHCTEMaM ()YHKIIMIA U TIOJIMHOMOB
y3 | YMeTh npuMeHSATh 3HaHUS €CTECTBEHHOHAYUYHBIX TUCLMIUIMH JJIs PELIeHUs
poeCCHOHATTBHBIX 3a]1a4
y4 | yMeTb OLIeHUBATh Mpeeibl IPUMEHUMOCTH OCHOBHBIX TE€OPUI M MPUONMKEHUN HU3UKU
KOH/ICHCHPOBAHHOTO COCTOSIHUS
yS | YMeTh NpUMEHSTh NOJIy4YEeHHbIE 3HAaHUS JUIsl MATEMAaTHUECKOr0 MOJICIMPOBAHUS POLIECCOB
IIPU PEUICHUN KOHKPETHBIX 33/]1ad U3 KypCOB: KBAHTOBAsi MEXaHUKa, CTaTUCTUYECKask (PU3HKa,
¢u3uKa TBEpAOro Teaa
y6 | UMETP OTBIT CAMOCTOATEIBHOTO MTOUCKA ,M3yYCHHS U aHAIH3a HAyYHO-TEXHUIECKOM
JUTEpaTyphl 0 BonpocaM (GU3UKU KOHJEHCUPOBAHHOI'O COCTOSIHUS
y7 | YMeTh pemiats OJHOPOAHbIE U HEOAHOPOAHBIE AU depeHLnanbHble ypaBHEHHS B 3a1a4ax,
OIUCHIBAIOLINX OCHOBHbIE MEXaHUYECKHE, KBAHTOBOMEXaHUYECKHE, JICKTPOMAarHUTHBIE
SIBJICHHSI
y8 | yMeTh MPUMEHATH OCHOBHBIE 3aKOHBI U IIPUHIIUIIBI (DU3UKH B CTAHJAPTHBIX U CXOJIHBIX
CUTYyalUsX
y9 | yMeTh ONUCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSTHUS B TBEPJIOM TEJIe
y10 | yMeTh UCTIOIB30BaTh 3JIEMEHThHl MATEMAaTHUECKON JIOTMKH U1 HOCTPOSHUS CYXKIEHUH U UX
JI0Ka3aTeIbCTB
yl1l | yMeTh NpUMEHATh OCHOBHBIE METO/Ibl MATEMAaTHUECKOTO arnapaTa B MaTeMaTHYECKUX
MOJIEJISIX 00BEKTOB M MPOIECCOB
y12 | yMeTh NpUMEHSTh CTATUCTHYECKUI MOAX0]] K MCCIEeIOBAHUIO TPOIIECCOB U PELICHUIO 3a1a4
y13 | yMeTb ucnonp30Bath GpazoBoe MPOCTPAHCTBO IS CTATUCTUYECKOTO OMUCAHUS CHCTEMBI
YJaCTHI]
y14 | yMeTh IpUMEHSTh TEOPEMY O paclpeAeIeHUH YHEPTUH 110 CTENEHSIM CBOOOIbI
OIIK.2 | cmocoOHOCTH BBISIBJISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH NMP00JieM, BOSHUKAKIIMX B
Xo0/1e Npo(eccHOHAIBLHOM 1esITeIbHOCTH, IPUBJIEKATH /I MX PellleHus!
COOTBETCTBYIOLIHUIT PU3NKO-MaTeMaTHYECKHIi anmapar
31 | 3HaTH CBOICTBA PA3IUYHBIX TPYII MAaTEPUAIIOB: TUAIIEKTPUKOB, MOTYIPOBOJHUKOB,
MIPOBOJTHUKOB, MAaTHUTHBIX MaTEPHAIIOB
32 | 3HaTh KJIACCU(PMKALIMIO TBEPABIX TEJI HA METAJUIbI, TOJYIIPOBOJAHUKU U TUAIIEKTPUKH C TOUKH
3pEHHs 30HHOW TEOPUH
33 | 3HaTh OCHOBHBIE JIEKTPUYECKNE, MArHUTHBIE M ONTUYECKHE CBOMCTBA TBEPABIX Tell,
MEXaHU3MBI TPOTEKAHHS TOKA
34 | 6a30BbIe 3HAHUS (PYHIAMEHTAIBHBIX Pa3/leloB GU3UKU B 00beMe, HEOOXOAUMOM ISt
0CBOEHUS (PM3MYECKUX OCHOB B 00J1acTH NpodeCCHOHATBHON JesITeIbHOCTH
35 | 3HaTh OCHOBHBIE MOHATHA U 3aKOHBI XUMHH, 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUUYECKUX

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

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

37 | 3HaThb OCHOBHBIE MaTEMaTHYECKHE METO/Ibl, IPUMEHSAEMBIE B PA3JIMUHBIX pa3jenax (U3NKU
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 ONUMCAHUS KPHCTAIIIMYECKUX
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 (PU3UUECKOTO UCCIICIOBAHUS SIBICHUI U CBOWCTB
00BEKTOB MaTE€pHaIbHOIO MUpa
y3 | yMeTh IJIaHUPOBATH M OPraHU30BbIBATH IPOCTEHIIINE IKCIIEPUMEHTBI, 00pabaThIBaTh U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YJIbTAThI
y4 | ymeeT paboTaTh C CUCTEMHBIMH €CTECTBEHHOHAYYHBIMH MOJIEISIMA O0OBEKTOB
po(ecCHOHALHOM IeATEIIBHOCTH
yS | yMeTb yCTaHaBIMBATh B3aUMOCBA3b (DyHIaMEHTAIbHBIX 3aKOHOB XUMHUH C (PU3HUKO-
XUMHUUYECKUMH SIBJICHUSMU /17151 OOBSICHEHUSI U TPOrHO3UPOBAHMSI HAIIPABJICHUSI XUMUYECKUX
MpeBpalCHU N
y6 | YMeTh ocyl1ecTBIATh IOCTAaHOBKY LIE€JI€H U 3a/1a4 paOOThI IPU BBINOJIHEHUN HAyYHBIX
UCCJIEIOBAaHUM M OpraHu3alliy ONBITHO-IIPOMBIIUIEHHOTO IIPOM3BOACTBA
y7 | Bnagets HaBblkaMu pabOThI C COBPEMEHHBIM UCCIIEOBATEIBLCKUM 000PYA0BAHUEM
y8 | BBIOMpaTh npocTeiiue Moienu (pu3n4eckux 00bEeKTOB U POIIECCOB
y9 | yMeTb CTPOUTH TEOPETUYECKHE MOJIENIN (PU3NUECKUX SIBIICHUM, 1€1aTh IPU 3TOM
HE00XO0/AMMBIE IOMYIIEHUS U OLIEHUBATh 00J1aCTh IPUMEHUMOCTH Pa3JInYHbIX MOJenell,
TUTAHUPOBATH MTPOCTHIE (PU3UUECKUE SKCTIEPUMEHTHI M BBIIOIHATH (PU3UIECKHE U3MEPEHUS
y10 | YMeTh BBIOUPATH U UCIONIB30BATh VIS pacdyeTa mapaMeTpoB UCCIICTyeMOTro 00beKTa
KOHKPETHBIE METO/IbI, CDABHUBATh PE3YJIbTAThl pacueTa, IOJIy4EHHBIE pa3INnYHbIMU METOJAMM,
BBIUHCIISTH 3JEKTPOPU3NUECKHE U ONITUYECKNE XapaKTEPUCTUKU TBEPABIX TEI
yl1 | YMeTs ncnonb30BaTh OCHOBBI TEOPUHM CUMMETPHUHN TBEPOTO TeJIA ISl IOCTAHOBKU U PELICHMUS
3aJ1a4 ONMCaHMsI IPOILIECCOB, MPOUCXOASIIIUX B TBEPABIX TeIax
y12 | YMmers npenctaBisTh pe3ynbTaThl pELICHNs OTAEIbHBIX 3aa4, ONMCAaHUE PACUETHO-
rpaduyecKoro 3aaHus B yA100HOU 1 BocnpuaTus Gopme
OIIK.3 | cnocoOHOCTH pelaTh 3a/1a4M aHAJIM3Aa H PACYeTa XapPaKTePUCTHK YICKTPHYCCKHUX Hene
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 M HU(POBBIX MHTErPATbHBIX CXEM
33 | 3HaTh 0OCOOEHHOCTU XaPaKTEPUCTUK MOJIYIPOBOIHUKOBBIX AJIEMEHTOB
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 JJIEMEHTOB
yl | ymeTb aHanu3upoBaTh BO3AEHCTBUE CUTHAJIOB HA JIMHENHBIC U HEJIMHEIHBIE LIENH
y2 | BIaJileTh METOIaMU aHAJIN3a MEPEXOHBIX NMPOILIECCOB B IMHEHHBIX M HETMHEHHBIX LETIX
y4 | yMETb IPOBOAUTH aHAIN3 LIENEH NPU MOCTOSIHHBIX U CUHYCOMIAJIbHBIX BO3IECHCTBUSIX, a TAKKE
MIPH BO3/IEHCTBUU CUTHAJIOB MTPOU3BOJIBHOM (DOPMBI, UMITYJIbCHBIX CUTHAJIOB
y5 | YMeTh ucnonp30BaTh OCHOBBI TEOPUH MOTYTIPOBOJHUKOB JJI TOCTAHOBKU U pELIeHMs 3a/1a4
OIMCaHMs MPOIIECCOB, MPOUCXOAALINX B MpHOOpax
y6 | YMeTh NporHo3upoBaTh U3MEHEHHE CBOMCTB 3JIEMEHTOB MTPU U3MEHEHUH BHEUTHUX YCIOBHM 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 2IEMEHTHI HaYePTATEIbHON T€OMETPUN M UHXEHEPHOH rpaduku, reOMeTpuIecKoe
MOJICJIMPOBAaHNUE, IPOTPAMMHBIE CPEACTBA KOMIIBIOTEPHOM rpaduku
yl | yMeTh NIPUMEHATh HHTEPAKTUBHBIEC TPAPUUECKUE CUCTEMBI [ BBITIOIHEHUS U
pelakTUPOBaHMsI H300paKeHUI U yepTexel
OIIK.5 | cmoco0HOCTH HCIOJIB30BATH OCHOBHBIE NIPHEMBbI 00pPa0OTKH M NPe/ICTABJICHUS
IKCIIEPUMEHTAJIBHBIX JAHHBIX
31 | 3HaTh METOBI M TEXHUYECKHE PEUICHUs OpTaHu3alui oOMeHa nHpopmarmen B
MHUKPOIIPOLIECCOPHBIX CUCTEMAX
32 | 3HaTh METOJbI 00PA0OTKU IKCIIEPUMEHTAIBHBIX TAHHBIX COBPEMEHHBIMU PO PAMMHBIMU
IIaKeTaMu
33 | 3HaTh OCHOBHBIE BUIbI NAMSITH MUKPOIPOLIECCOPHBIX CUCTEM
34 | 3HaTh cucTeMy KOMaH]l MUKpOITIpolieccopa
35 | IMeTp npeacTaBiieHne 0 METOIaX OPraHU3aluy B3auMOJCHCTBHS JIEMEHTOB
MUKPONPOLIECCOPHON CUCTEMBbI
yl | IMeTh OIBIT UCIOIBb30BaHUS CTAaHAAPTHOTO UHTEp(elica MUKPOIIPOLIECCOPHBIX CUCTEM B
ycTpoiicTBax coopa u 00paboTku nH(pOpMalMU, HATUCAHUS TPOrpaMM
y2 | YMeTp UCoIb30BaTh MUKPOIIPOLIECCOPHBIE CUCTEMBI IIPU PELLIEHUU KOHKPETHBIX 3aJa4
aBTOMATH3AllMM SKCIIEPUMEHTA U YIIPaBJIEHUs IPOU3BOICTBEHHBIMU ITPOLIECCAMU
y3 | YMeTh oCyLIEeCTBIATh BBIOOP CTPYKTYPbI MUKPOIIPOLIECCOPHOI CUCTEMBI B COOTBETCTBUU C
ITIOCTaBJIEHHOM 3a7a4el
OIIK.6 | cmocOOHOCTH OCYIIECTBJIATH MOUCK, XPAHEHHE, 00pa00TKY M aHAIU3 HH(popMannu U3
PA3JIMYHBIX HCTOYHNKOB U 0a3 JaHHBIX, IPECTABJATH ee B Tpedyemom (popmare ¢
HCII0JIb30BAHMEM HH(POPMALMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOIHM
31 | 3HaTh MPaBOBBIE OCHOBBI MH(POPMALIMOHHON O€30MaCHOCTH U MPUHIIUIIBI 32U THI aBTOPCKOTO
IIpaBa Ha IPOrPaMMHBIE IPOTYKThI
32 | 3HaTh CYLIHOCTb U 3HAYEHUE MH(OPMAIUH B Pa3BUTHH COBPEMEHHOTO OOIIECTBA, OMACHOCTH
U yrpo3, BO3HUKAIOIIKE B ’TOM IIPOLECCEe
yl | yMeTh IpOrHo3upoBaTh U3MEHEHUE CBOMCTB MAaTEPHUAIIOB IIPY U3MEHEHUH BHEILIHUX YCIOBUHI
WJIM BO3JIEHCTBUM: TaBJICHUS, TEMIIEPATYPBI, DJIEKTPUUECKUX U MATHUTHBIX MOJIEH, OCBEIIEHU S
y2 | yMeTh UCIOIb30BaTh CIPABOYHBINA MaTepHal 1o BEIOOPY TpeOyeMbIX MaTepHasIoB s
KOHKPETHBIX YCTPOWUCTB
y3 | yMeTb IPUMEHSATh OCHOBHBIE METO/IbI, CIIOCOOBI U CPEACTBA MOTYUECHHUs, XPAHEHUS U
nepepaboTKH HH(OPMALIMY C TOMOIIbIO KOMITBIOTEPOB M KOMITBIOTEPHBIX CPEJCTB
y4 | yMeTb 10JIb30BaThCs HauboJee pacnpoCcTpaHEHHBIMU O(UCHBIMU U MaTEMaTHUECKUMHU
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 UCTIOIb30BaTh CIIELUATU3UPOBAHHbIE IPOTPAMMHBIE CPEICTBA MIPU PEIICHUN
npodecCHOHANIbHBIX 3a]1a4
y8 | yMETh OLIEHUBATh COCTOSIHUE U TEHACHLUHU Pa3BUTHS UHPOPMAIIMOHHBIX TEXHOJIOTUN U
MH(POPMATUKH B COBPEMEHHOM OOIIeCTBE
y9 | yMeTh HCTIONB30BaTh SI3bIKK U CUCTEMBI IPOTPAMMUPOBAHMUS JIJISl PEIICHUS
npoecCHOHATIbHBIX 3a]1a4
y10 | yMeTh OCYIIECTBIIATh MOUCK HHPOPMAINH B JIOKAIBHBIX U TTI00ATBHBIX CETAX
OIIK.7 | cmocoOHOCTH YYUTHIBATH COBPEMEHHBIC TEHACHIMH PA3BUTHS JJIEKTPOHUKH,
U3MEPUTEJIbHON U BBIYMCINTEIbHOM TEXHUKH, MH(POPMALMOHHBIX TEXHOJIOTHH B CBOCH
npodeccHoHAIBLHOM 1eATeJbHOCTH
31 | UmeTh npencraBiienne o NepcrleKTUBHBIX HAMPABICHUSIX Pa3BUTHS MOIYIPOBOAHUKOBON
9JIEMEHTHOI 0a3bl
32 | IMeTp npeacTaBiieHne O COBPEMEHHBIX IPUHIIMIIAX MIOCTPOEHUS MUKPOIIPOLIECCOPOB U

MHUKPONPOIIECCOPHBIX CUCTEM
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33 | UMeTh IpeacTaBiIeHne 00 OCHOBHBIX HAPABICHUSIX Pa3BUTHSI MUKPOKOHTPOJUICPHOU TEXHUKHU

yl | ymets pabotarh Ha nepcoHambHOM KommbloTepe B MS-DOS, OC WINDOWS ¢
MCTIOJIb30BAHUEM OCHOBHBIX NMPHIIOKEHHH 00paOOTKM TEKCTOBOW M YMCIOBON MH(OpMAIUH,
CHCTEM MPOrPaMMUPOBAHUS

y2 | BmageTh cBeIeHUSMHU 00 OCHOBHBIX TCHICHIMSIX PA3BUTHUS DJIEKTPOHHON KOMITOHEHTHON 0a3bl

OIIK.8 CIMOCOOHOCTD MCI0JIb30BATh HOPMATHBHbBIE IOKYMEHTHI B CBOCH /1€ATEJILHOCTH

31 | 3HaTh MPABOBBIE OCHOBBI M CUCTEMBI CTAHAPTU3AINH U CEPTUDUKAINH

32 | 3HAaTh CTAaHAAPTHI U TEXHUYECKHUE YCIOBUS

yl | yMeTh IpUMEHSTH CTaHIAPThI M TEXHUYECKHE YCIOBUS K KOHKPETHBIM CUCTEMaM

OIIK.9 | cnocoOHOCTH HCIOJIB30BATH HABBIKH PA00THI ¢ KOMIILIOTEPOM, BJIa/IeTh METOIaMHU

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

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

32 | 3HaTh TeXHOIOTHIO paboThl Ha [IK B COBpEeMEHHBIX ONIEPAIlMOHHBIX CPeiaX, OCHOBHBIE
METO/]IbI pa3paboTKU aIrOPUTMOB U MIPOTPAMM, CTPYKTYPhI TaHHBIX, HCIIOJIOb3YEMbIE JJIs
MIPEJICTABJICHHSI TUITOBBIX MH(POPMAIMOHHBIX 00BEKTOB, THIIOBLIC aJITOPUTMBI 00PaOOTKU
JAHHBIX

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

34 | 3HaTh TEXHOJIOTHIO PEUICHHUS 3a/1a4, CBSI3aHHBIX C 00paOOTKOM, XpaHEHUEM U TIPECTaBICHUEM
YHCIIOBOM MH()OPMAIINHU C MCIIOH30BAHUEM ITEPCOHATBHOTO0 KOMIBIOTEPA

yl | ymeer ocBauBaTh HOBBIE IPOTPAMMHBIE CPEICTBA AJIsl MPO(HECCHOHANBLHOM e TeNIbHOCTH

y2 | yMeTh pemarth 3aauu 00paboTKHU JaHHBIX C TOMOIILI0 COBPEMEHHBIX HHCTPYMEHTATbHBIX
CPEJICTB KOHEYHOT'O MOJIH30BATEIS

y3 | yMeTh 0CO3HaBaTh OMACHOCTh U YIPO3bI B PA3BUTHH COBPEMEHHOTO HH(POPMAIITOHHOTO
o01ecTBa

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

y5 | ymerb pabotarh ¢ uH(pOpMaIKei B rao0aabHBIX KOMIIBIOTEPHBIX CETAX

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 COBPEMECHHBIX KOMIIBIOTCPHbIX TEeXHOJIOTHil

3]

3HaTh TUIIOBBIE POIPAMMHBIE TPOTYKTHI, ODUEHTUPOBAHHBIE HA PEIICHUE 3a]1a4
MO/JIEJIMPOBAHUS MAaTEPUAIOB U KOMIIOHEHTOB HAHO-M MUKPOCHUCTEMHOW TEXHUKH, YIIPaBICHUE
IpoleccaMi HAaHOTEXHOJIOTUH, 00pabOTKy pe3yJIbTaTOB, MOJTYYEHHBIX METOIaMU
HaHOJMArHOCTHKH

33

3HaTh NPUHIMIBI paOOTHI U OCHOBHBIE MTApaMETPhI TaTUYMKOB (PU3NUECKUX U3MEPEHUI B
MHUKPO- ¥ HAHODJIEKTPOHHOM MCIIOJHEHUHU, TEXHOJIOTUIO UX U3TOTOBJICHUS

34

3Hatb pusndeckue 3(eKThl exalire B O0CHOBE MpHUOOPOB ONTORJIEKTPOHHBIX TPHOOPOB

36

3HaTh 0COOEHHOCTH MPOsIBIEHUS 3()(PEKTOB U MPOIIECCOB, JEKAIIUX B OCHOBE
(GYHKIIMOHUPOBAHUSI MUKPOMEXaHUYECKUX U MUKPOIJIEKTPOMEXAHUYECKUX CUCTEM B
9JIEMEHTaX C MUKPOHHBIMU pa3MepaMu

37

3HaTh COBpPEMCHHEIC obnactu MNPUMCHCHUS MUKPO- U HAHOJJICKTPOHHBIX JATUYNKOB B
QJICKTPOHHBIX HpI/I60an n YCTpOﬁCTBaX, TCHACHIUHN U IICPCIICKTHUBLI UX PA3BUTHUS

38

3HaTh PU3NUECKYIO0 U XUMUYECKYIO CYIITHOCTh TIPOIIECCOB U SIBJICHH, TPOTEKAIOIINX B
dJIeMEHTaX, MPUOOpax M CUCTEMaX ONTOIEKTPOHUKH

39

3HaTb OCHOBBEI (I)I/I3I/IKI/I BaKyyMa, IIa3Mbl U TBEPAOI'O TCJIa

310

3Hath pu3nUecKre NPUHIMILI, 3()PEKTH U MPOIECCHI, JIeKAlUe B OCHOBE
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(YHKIIMOHMPOBAHUSI MUKPOMEXaHUYECKHX M MUKPOJIEKTPOMEXaHUYECKUX CUCTEM

311 | UMeTh nmpeacTaBaeHUe O COBPEMEHHBIX MPUHIUIIAX TOCTPOEHUS TEOPETUUECKUX MOAENIEH
(U3MYECKUX MPOLECCOB B MOJIYNPOBOAHUKOBBIX MPHOOpax

312 | 3HaTh OCHOBBI KJIacCU(PUKAIIUKA 0OBEKTOB HAHO- U MUKPOCUCTEMHON TEXHUKU

313 | 3HaTh MPUHIMITBI UCTIOIB30BAHUS PU3NUECKUX F(P(PEKTOB B BaKyyMe, IJ1a3Me U B TBEPAOM
TeJe B mpudopax U yCTPOKWCTBaX BaKyyMHOH, TUTa3MEHHOM, TBEPAOTEILHON, MEKPOBOJIHOBOM
NEKTPOHUKHU

314 | 3HaTh GU3NYECKYIO CYIIHOCTh MPOIIECCOB, MPOTEKAIOUINX B TPOBOJHUKOBBIX,
II0JIYTIIPOBOIHUKOBBIX, AUAJIEKTPUUECKUX U MAarHUTHBIX MaTepHuaiax B pa3iIMuHbIX YCIOBUIX
JKCIUTyaTaluu;

315 | 3nare ¢pusnveckre NPUHIMILI paboThI, GU3NIECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHH
M3TOTOBJICHUS U MIPUHIIMIIBI TOCTPOSHUSI HHTETPATIBHBIX MUKPOCXEM U (DYHKIMOHATBHBIX
2JIEMEHTOB

316 | BnaneTs MeTogamMu YMCIEHHOTO MOJICIMPOBAHUS (PU3UKO-XUMHUYECKUX MTPOLIECCOB U SBIICHUH,
JIKALUX B OCHOBE HAHOTEXHOJIOTUHU

317 | 3HaTh OCHOBHBIE MOHATUS MEXAaHUKH TBEPIOTO JePOPMHUPYEMOTO Tejla, OCHOBHI pacueTOB Ha
CTATUYECKYIO U AUHAMUYECKYIO IIPOUYHOCTD U )KECTKOCTh JIEMEHTOB KOHCTPYKIIHIA,
KMHEMAaTUYECKUN U KUHETOCTATUYECKUI aHaJIN3 MOJABHXKHBIX AJIEMEHTOB KOHCTPYKIIMM

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

319 | 3nare Ppusnveckre NPUHIMIBI Ppa0OTHl OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB HAHO- U
MUKPOCHUCTEMHON TEXHUKU

320 | 3HaTh pU3NKO-MaTEeMaTHIYECKUE M (PU3UKO-XMUMUYECKHE MOIEIH MPOLECCOB HAHOTEXHOJIOTHU

321 | 3HaTh MaTeMaTUYECKUH anmapaT ¥ YUCJICHHbIE METO/IbI 11l MOJECIUPOBAHUS (PU3UKO-
XUMHUYECKHUX IPOLECCOB U SIBJICHUM, JIEKaIMX B OCHOBE HAHOTEXHOJIOTUU

322 | 3HaTh OCHOBHbBIE MPUHIMUIIBI MOJEIUPOBAHUS

323 | UMETh NPEJCTABICHUE O 30HHOW CTPYKTYPE IHEPreTUYECKOro CIIEKTPA B TBEPJIbIX TEJIaX

yl | YMeTb npuMeHsITh METO Bl MOACTHUPOBAHUS C 1IETBbI0 3()(PEKTUBHONM ONTUMHU3AIIUH CBOICTB
MarepuaioB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKH, IPOLECCOB
HAHOTEXHOJIOTUH Y METO/I0B HAHOIMArHOCTUKHU

y2 | Bnagets HaBbIKaMu omnpezeneHus: o0nacTeld paluoHAIbHOTO UCTIOIb30BaHUS
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPONCTB

y3 | Bnagerb OCHOBHBIMH METOJIaMH ITOCTPOEHUS] ONTOAIEKTPOHHBIX CUCTEM U IPHOOPOB

y4 | Bnagets MeTogamu pacuera, MOAECIMPOBAHUS U IPOEKTUPOBAHUS JATUNKOB (PU3HUECKUX
U3MEpPEHUI B MUKPO- M HAHORJIEKTPOHHOM HCIIOJHEHUU

y5 | BnageTs HaBbIKaMH pacueTa OCHOBHBIX ITapaMeTpOB MaTepUaioB U KOMIIOHEHTOB MUKPO- U
HAaHOCHUCTEMHOMN TEXHHUKHU

y6 | BnageTs HaBbIKaMU IPUMEHEHUSI METOJIOB pacy€Ta U UCCIIETOBAHMS
MHUKPO3JIEKTPOMEXAaHUYECKHX JIEMEHTOB U YCTPOHCTB

y8 | YMeTh ucnosp3oBaTh MaTEMAaTUYECKUN anmapaTt TEOPUU KBAHTOBOM ONTHUKHU

y9 | YMeTh npou3BoaIuTh 000CHOBAaHHBIN BBIOOP JaTUUKOB (PU3NUECKUX U3MEPEHHUM B MUKPO- U
HAHO3JIEKTPOHHOM MCIIOJIHEHUU

y10 | YMeTh ocylecTBIsITh BIOOP 3J1eMEHTHON 0a3bl aHAIOTOBBIX U IIU(POBBIX HHTETPAIbHBIX
CXEM M T€XHOJIOTUH UX U3TOTOBJIEHUS B 3aBUCUMOCTHU OT TPEOOBaHUMN K JIEKTPUUECKUM
XapaKTepUCTHKAM

yl1 | YMeTh ncnonb30BaTh OCHOBHBIE METO/IBI M aJITOPUTMBI pac4€Ta MUKPOIIEKTPOMEXaHUUECKUX
CHUCTEM C YYETOM YCJIOBUI pean3allii U TPAHUL] IPUMEHEHHUS

y12 | Bnasers HaBbIKaMH OILIEHKH U BO3MOXHBIX CLIOCOOOB M3MEPEHUsI KBAHTOBOMEXAHMUECKUX
BEJIMYMH

y13 | YMeTb cuHTe3upOoBaTh aHAJIOTOBbIE U IIU(PPOBBIE YCTPOICTBA HA OCHOBE JaHHBIX 00 MX
(YHKIIMOHAJIbHOM Ha3HAYEHUH, SJIEKTPUYECKUX MapaMeTpax U YCIOBUSIX SKCILTyaTalluu

y14 | B1ameTs HaBbIKaMH pabOTHI C MATEMATUYECKUM allapaToM KBAHTOBOW MEXaHUKH

y15 | Bnagers MeToiamu pacueTa 1e()OpMUPOBAHHOTO COCTOSIHUSI MEXaHMUECKUX KOHCTPYKLIUH

yl6 | YMeTs ncnosib30BaTh KBAHTOBOMEXAHUYECKYIO CYIIHOCTH IPOLECCOB P U3YYEHHUH U
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HNCCICIOBAaHNN pa60T51 3JIEMCHTOB HAHO U MI/IKpOCI/ICTeMHOﬁ TCXHUKHU

y17 | YMeTh COCTaBIATh aJIcKBATHBIE MOAEIIHN
y18 | YMeTh ocymiecTBIATh NEPEXOA OT pEAbHBIX KOHCTPYKLUI K paCUETHBIM CXEMaM U
COOTBETCTBYIOIIUM UM MaTEMaTUYECKUM MOJEIISAM C LENbIO AHAJIN3a U CUHTE3a IMOABUKHBIX U
HENOJIBUKHBIX 3JIEMEHTOB KOHCTPYKLUN
IIK.2 TOTOBHOCTH IIPOBOAUTH IKCIIEPUMEHTAJIbHBIC HCCJICJOBAHNS 110 CHHTE3Y M AHAJIH3Y
MATepHaJI0B M KOMIIOHEHTOB HAHO- U MHKPOCHCTEMHOM TeXHUKH
31 | 3HaTh 6a30BBIE TEXHOIOTUYECKHUE IIPOLIECCH] U 000PYAOBAaHHE, IPUMEHSIEMbIE B IPOU3BOICTBE
MaTEpHUaJIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH
34 | BnageTs MeTOIaMU SKCIIEPUMEHTAIBHOIO UCCIIEIOBAHMS IAPAMETPOB M XapaKTEPUCTUK
MaTEpHUaJIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH
35 | 3HaTh KJIacCU(PUKALIMIO TBEPABIX TEJI HA METAJLIbI, 1OJIYIIPOBOJAHUKH U TUAJIEKTPUKH C TOUKH
3pEHUs 30HHOU TEOPUU
36 | 3HaTh 3¢ (heKTUBHBIC HANIPABIICHHS IPUMEHEHHS MaTEPUAIOB U KOMIIOHEHTOB HAHO- U
MUKPOCHCTEMHOM TEXHHUKH, MPOLIECCOB HAHOTEXHOJIOTMU U METOI0B HAHOJUArHOCTUKHU
37 | 3HaTh CBOMCTBA Pa3IMYHbIX IPYII MAaTEPUAIIOB: AUJIEKTPUKOB, IOITYIIPOBOAHHUKOB,
IIPOBOJIHUKOB, MarHUTHBIX MaTepHaIOB, MATEPHAJIOB C MAMATHIO (POPMBI, aJAaIITUBHO-
pedIIeKCUBHBIX MaTEPUAIOB
38 | 3HaTh (pyHIaMEHTaIbHbIE OCHOBBI IPOLIECCOB CUHTE3a MATEPHUAIOB 1 KOMIIOHEHTOB HAHO- U
MUKPOCHCTEMHOMN TEXHUKU
39 | 3HaTh OCHOBHBIE BUBI U CBOMCTBA HAHOMATEPHUAJIOB, TUIIOBBIE TEXHOJIOIMUECKUE IIPOLIECCHI
UX MOJY4YEHHUs], a TAK)Ke TUIIOBOE 000PYAOBaHNE
310 | 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METOIbl M CPEJCTBA U3MEPEHUs (PU3NUECKUX BEITMUUH
311 | 3Harh KIaccUpUKAIMIO MATEPUAIIOB MUKPOCUCTEMHON TEXHUKH
312 | 3HaTh OCHOBHBIE BUJIBI M CBOIICTBa HAHOOOHEKTOB, HAHOMATEPHUAIOB, YCTPOMCTB M MPHOOPOB
Ha UX OCHOBE, TUIIOBBIE TEXHOJIOTHYECKHE IPOLIECCH] UX MOTYyYeHHUs, DJIEMEHTHYIO 0a3y, a
TaK»Ke TUIIOBOE 000pyI0BaHHE
313 | 3HaTh METObI OLICHKH OCHOBHBIX CBOWCTB MaTEpUaIOB MUKPOCUCTEMHOMN TEXHUKU
314 | 3HaTh OCHOBBI METPOJIOTHH
315 | 3HaTh OcHOBHBIE (PU3UKO-XUMUYECKHE CBOWCTBA MAaTEPUAIIOB, UCIOIb3YEMBIX B
MHKPOCHCTEMHON TEXHUKE
316 | 3HaTh OCHOBHBIE METO/bI M CPEJCTBA U3MEPEHUS (PU3UUECKUX BEITUUUH
317 | 3naTh ¢puznveckue 3 (HEKTHI U ABJICHHUS, JISKAIINE B OCHOBE TPUMEHEHUS MaTEpUaJIOB B
MUKPOCHCTEMHOM TEXHHUKE
318 | BnageTh MeTogamMu 00pabOTKH U OLIEHKH MOTPEHIHOCTH PE3yNIbTaTOB U3MEPEHU
yl | YMeTh npuMeHsTh COBPEMEHHBIE METO/Ibl UCCIIEI0BAaHUS JJI1 CUHTE3a U aHaJIN3a MaTepuaoB
Y KOMIIOHEHTOB MHKPO- ¥ HAHOCUCTEMHOM TEXHUKHU
y2 | BnageTh HaBbIKaMH aHaNKM3a PU3NKO-XUMHUYECKUX CBOMCTB MaTepUaloB, UCIIOIb3YEMbIX B
MUKPOCHUCTEMHOM TEXHHUKE
y3 | BageTs cBeieHUSAMHU O TEXHOJOTUHU U3TOTOBJICHUSI MAaTEPUAIOB MUKPOCUCTEMHON TEXHUKU
y4 | BIaaeTh METOIaMU IKCIIEPUMEHTAIbHBIX UCCIIE0BAHUI TapaMETPOB U XapaKTEPUCTUK
MaTepHuaioB BaKyyMHOM, IJIA3MEHHOW, TBEPAOTEIbHON, MUKPOBOJHOBOM JJIEKTPOHUKH U
HAHO3JIEKTPOHUKH
y5 | BnageTs HaBbIKAMU HUCCIIEI0BAaHUSI OCHOBHBIX XapaKTEPUCTUK MAaTEPHAIOB MUKPOCHUCTEMHON
TEXHUKHU
y6 | Bnagets MeTogaMu SKCTIEPUMEHTAIILHOTO MCCIIEI0BAaHUS TAPaMETPOB U XapaKTEPUCTUK
MaTEpHUAJIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH
y7 | BnageTs HaBbIKaMU IPUMEHEHHSI PA3JTMYHBIX MAaTEPUAJIOB JUIsl CO3/IaHUSI KOMIIOHEHTOB
MUKPOCHCTEMHOMN TEXHUKU
y8 | yMeTh NIPUMEHSATh METO/Ibl U CPEACTBA U3MEpeHHs (PU3NUECKUX BEIUYHH
y9 | BnageTs HaBbIKaMU IPUMEHEHUSI CIIPABOYHOTO arllapara Mo BeI0OpYy TpeOyeMbIX MaTepHaioB
Y KOMIIOHEHTOB 3JIEKTPOHHOM TEXHUKH JJI1 KOHKPETHBIX TPUMEHEHUI
y10 | YMeTh npuMeHsTh METOIbl aHAJIN3a U 00pabOTKH IKCIIEPUMEHTAIbHBIX TaHHBIX,
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CHCTEMaTH3allui Hay9HO-TeXHUYECKOH HH(OpMaIu

yll

Branets odopmiieHreM 0TYETHOM HAYYHO-UCCIIEIOBATENHCKON JOKYMEHTAIINHI

yl2

YMmeTh MMPUMCHATH COBPEMCHHBIC MCTOAbI UCCIICAOBAHUA NI CUHTC3a U aHAJIM3a MaTCpHUaJIOB
1 KOMIIOHCHTOB HaHO- " MHKpOCHCTeMHOﬁ TCXHUKU

y13

YMmeTh ONpeCaAC/IATbL HAACKHOCTD, CTaOMILHOCTD U BOCITPOHU3BOJAUMOCTD XapaKTCPUCTUK
MaTCpraJIOB U 3JICMCHTOB ITPHU HAJIWMYNHN BHCIIHUX BOSHeﬁCTBHﬁ

yl4

YMeTh OCYIIECTBIATH BBIOOP MAaTEPUAIIOB IS peaIU3allii KOMIIOHEHTOB MUKPOCHCTEMHOM
TEXHUKH C Y4€TOM KOHCTPYKIHH, TEXHOJOTUH UX CO3AAHUS U YCIOBUM HKCILTyaTAllKI

yl5

YMeTh OCYyILIECTBIATh CPABHEHUE XapaKTEPUCTUK MAaTEPUATIOB MUKPOCUCTEMHON TEXHUKH U
OIIpeJIeNIATh 00JIACTh UX PAllMOHAJILHOIO IPUMEHEHUS

yl6

YMETh IPOU3BOAUTH U3MEPEHUS ANEKTPUUECKUX BEJIMUMH C TTOMOILBIO
ANEKTPOU3MEPUTETHHBIX AaHATIOTOBBIX U LIU(PPOBBIX MPUOOPOB, OMPEIENIATH apaMeTPhl
PaIMORIICKTPOHHBIX YCTPOMCTB, CAMOCTOSITEIFHO Pa300paThes B MPUHIMITUATIBLHONW CXEMe
YCTPOICTB, BHINOJHUTH MOHTAX PaJMOAIEKTPOHHOI'O YCTPOMCTBA

yl7

YMETb UHTEPIPETUPOBATH IKCIEPUMEHTANIbHBIE (PU3NKO-XUMUUECKUE ITaHHbIC B
MOJTYITPOBOJTHUKAX HA OCHOBE (hyHIAMEHTAIBHBIX MOJIOKEHUH TEOPUH TBEPJOTO Tela

IIK.3

TOTOBHOCTDb AHAJIU3HPOBATH U CUCTEMATH3HUPOBATb PE3yJibTAThI PICCJIEZ[OBaHHﬁ,
NMPEACTABJIATL MATEPHUAJIBI B BUI€ HAYYHBIX 0TY€TOB, nyﬁ.nmcalmﬁ, npe3eHTauuifl

31

BJIa/IETh METOJIaMU 3KCIIEPUMEHTAJIBHBIX UCCIIEI0BAaHUM IAPAMETPOB U XapAKTEPUCTUK
puOOPOB U YCTPOWCTB BaKyyMHOMH, IJIA3MEHHOM, TBEPOTEIBHOM, MUKPOBOIHOBOM
IEKTPOHUKU U HAHONIEKTPOHHUKHU

YMmeTs HHTCPIIPETUPOBATH MMOJTYUYCHHBIC PE3YJIbTAThI, KPUTUYCCKU OLICHUBATL PC3YJIbTAThI
PacdCTOB U OKCIICPUMCHTA

YMETh IPUMEHSITHh METOBI pacueTa IMmapaMeTpoB M XapaKTEPUCTHK MPHUOOPOB U yCTPOICTB
BaKyyMHOH, TUIa3MEHHOM, TBEPAOTEIbHON, MUKPOBOJIHOBOH 3JIEKTPOHUKH U
HaHOIEKTPOHUKHU

YMCEThH I10JIb30BAaTHCS cnpaBquoﬁ HHTGpﬂTypOﬁ U OPUCHTHPOBATHCA B ICPHOAUICCKUX
HN3JaHUAX 11O TCMATHUKC XUMHUYCCKOI'0 MaTCpralOBECACHU A

Ipogpeccuonanvuvie komnemenyuu (I1K) @I'OC, dononnumenvhvie K KOMREMEHYUAM OCHOBHO20 8UNA

oesmenbHOCmu
IIK.4 CIOCOOHOCTH NMPOBOAUTH NpeABaApPUTEIbHOE TEXHMKO-IKOHOMHUYeCKoe 000CHOBaAHH e
NPOEKTOB
31 | 3HaTh METO/IbI OLIEHKU TEXHUKO-IPKOHOMUYECKOH 3()(HEKTUBHOCTH POEKTOB
yl | yMeTh BBINOJHSTH NPEBAPUTEIIbHOE TEXHUKO-IKOHOMHUECKOEe 000CHOBAaHHE IPOEKTOB
IIK.5 FOTOBHOCTb PACCYMTBLIBATH M IPOEKTHPOBATH KOMIIOHEHThl HAHO- U MUKPOCHCTEMHOM
TeXHHUKH
31 | 3HaTh METOJIbI pacueTa 3JIEMEHTOB aHAJIOTOBBIX U HU(POBBIX HHTErPATbHBIX CXEM
32 | 3HaTh TEOPETUYECKHE OCHOBBI TEOPUU CUTHAJIOB, IPe0Opa30BaHUs CUTHAJIOB B Ipoliecce
nepeiauu U nprema, paboTy OCHOBHBIX PaJUO3JIEKTPOHHBIX YCTPONCTB, OCHOBHBIE TIOHSTHUS
CXEMOTEXHUKH
33 | 3HaTh 3Tanbl MPOSKTHUPOBAHUS HJIEKTPOHHONH KOMIIOHEHTHOM 0a3bl
34 | 3HaTh METO/IbI MPOEKTUPOBAHUS (PYHKIIMOHAIBHBIX Y3JI0B KOMOMHAIIMOHHOTO U
M0CJIeI0BATEIbHOCTHOTO TUIIOB, OCHOBHBIE TUIIBI (PYHKIIMOHAIBHBIX y3JI0B COBPEMEHHOM
ANEKTPOHUKHU
35 | 3HaTh METOJIbl MPOEKTUPOBAHUS SJIEKTPOHHOM KOMIIOHEHTHOM 0a3bl
36 | 3HaTh KOHCTPYKLUHU, TapaMETPbl, XapaKTEPUCTUKU IPUOOPOB U YCTPOICTB BaKyyMHOM,
IJIa3MEHHOM, TBEPIOTEIBHOM, MUKPOBOJHOBOM AJIEKTPOHUKHI
37 | 3HaTh MOHATUIHBIN anmapaT (TEPMUHOJIOTHIO) TUCIIUIUIMHBI, OCHOBHbBIE 3aKOHBI OYyJ1€BOM
asreOpbl, ciocoObl MPEICTABICHHs! JOTHUECKUX (DYHKIMH
38 | 3HaTh CXEMOTEXHHKY U IapaMeTpbl 0a30BbIX JJOTHYECKUX AJIEMEHTOB
39 | 3HaTh CTPYKTYPY MUKPOIIPOLIECCOPHON CHCTEMBI, OCHOBHBIE Pa3HOBUJIHOCTH APXUTEKTYPbI
COBPEMEHHBIX MUKPOIIPOLIECCOPOB
310 | imets npescTaBieHne 0 MeTofax NpOeKTHPOBAHNS (DYHKIIMOHAIBHBIX y3JI0B IUGPOBOI
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IEKTPOHUKHU

311 | UmeTh mpeacTaBiaeHne 0 HOBEUIIIUX CPEICTBAX pa3paOdOTKH M MOJICTUPOBAHUS
(YHKIMOHATIBHBIX Y3JI0B IU(PPOBOI 37TEKTPOHUKU
312 | ImeTsb npeacTaBieHNe O COBPEMEHHBIX MPUHIUIIAX MOCTPOCHHS IU(PPOBBIX Y3JIOB U
U (POBBIX MHTETPATHHBIX CXEM HAa UX OCHOBE
313 | UmeTh npeacTaBiaeHue o MepCIeKTUBHBIX HAIIPABICHUAX PA3BUTHSI MUKPOIIPOLIECCOPHOMI
TEXHUKU
314 | B1ageTh HOBBIMH TEXHOJOTUSIMHU, OOECIIEUNBAIOIIMMU NOBbIIIEHHE 3 (HEKTUBHOCTH MPOEKTOB,
TEXHOJIOTHYECKUX MPOIECCOB, IKCIUTyaTalluu U 00CITy)KHUBaHUSI HOBOM TEXHUKHU B 00JIaCTH
JJIEKTPOHUKHU ¥ HAHOXJIEKTPOHUKHU
315 | BnageTh COBpEMEHHBIMU IPOIPAMMHBIMM CPEICTBAMU MOJIETIMPOBAHUS U IPOEKTUPOBAHUS
MpUOOPOB U YCTPOMCTB BaKyyMHOM, MJIa3MEHHOM, TBEPIOTEIHHOM, MUKPOBOTHOBOM
AJIEKTPOHUKU Y HAHOAJIEKTPOHUKHI
316 | 3HaTh GUBUKO-TEXHOIOTUYECKUE U SKOHOMHUECKHE OTPaHNYEHUSI HHTETpalluy U
MUHHATIOAPHU3AINHN HJICKTPOHHON KOMIIOHEHTHOH 0a3bl
317 | ©MeTh NpeCcTaBIECHUE O COBPEMEHHBIX PUHIMIIAX TOCTPOEHUSI MUKPOKOHTPOJUIEPOB
318 | nMeTh npeacTaBIeHUE O METOJAX OPraHU3aLUK B3aUMOACHCTBUS FJIEMEHTOB
MUKPOKOHTPOJUIEPOB
319 | 3HaTh CTPYKTYPY MUKPOKOHTPOJIJIEPOB
320 | 3HaTh APXUTEKTYPY sApa MUKPOKOHTPOJUIEpa
321 | 3HaTh OCHOBHBIE BUJIbI IAMSITH MUKPOKOHTPOJUIIEPOB
322 | 3HaTh CUCTEMY KOMaH MUKPOKOHTPOJJIEPOB
323 | 3HATh MOJCUCTEMY BBOJIa/BBIBOJIa MHKPOKOHTPOJIEPOB
yl | UMeTp onbIT mpoekTHpoBaHUSI KOMOUHAIIMOHHBIX U MOCIEI0BATEIbHOCTHBIX YCTPONCTB
y2 | ymMeTh 00ecrneunBaTh KOHCTPYKTUBHYIO pealn3alii0 MaTEPUaIoB U JJIEMEHTOB 3JIEKTPOHHOM
TEXHHUKHU B IpUOOpax U yCTPOUCTBAX SJICKTPOHUKU U HAHOAJIEKTPOHUKHU
y3 | YMeTh ucronp30BaTh METOMKY MTPOSKTUPOBAHHS ()YHKIIMOHAIBHBIX Y3JIOB MIPU PEIICHUN
KOHKPETHBIX 3a]1a4
y4 | YMeTh IPUMEHSTh TUTIOBBIE CXEMHBIC PEIICHUS U THITIOBBIC ()YHKIIMOHAIBHBIC Y3JIbI B HOBBIX
pazpaboTKax
y5 | YMeTh npaBHIbHO UCIIOIB30BAaTh 3aKOHOMEPHOCTH JUISl peau3aliiy MO TEHIIMaIbHbBIX
BO3MOKHOCTEH MaTepHaloB MPH MPOSKTUPOBAHUU U CO3JJaHUU MPUOOPOB KBAHTOBOW U
ONTUYECKOU 2JIEKTPOHUKHU
y6 | YMeTh IpoBOANTE aHAJIN3 IPOEKTHOIO PEIIEHUS] HA COOTBETCTBUE MCXOAHOMY 33JIaHUIO
y7 | BlageTb MaTeMaTHUYEeCKUMH METO/IaMU 0OpabOTKHU M aHaJIN3a NEKTPUIECKUX CUTHAJIOB,
MIOCTPOEHHUS MPOCTEHIINX CXEM AJIs YCUIIEHUS, TpeoOpa30oBaHMs U TeHEPUPOBAHUS CUTHAJIOB,
VMETh HABBIKU NMAKU U MOHTaXka Pal0dJIEKTPOHHBIX YCTPOUCTB
y10 | yMeTh OCYIIECTBIIATh BEIOODP THIIA MUKPOKOHTPOJUIEPA B COOTBETCTBUH C MOCTABICHHON
3a7a4en
yl1 | yMeTh UCHOIB30BaTh MUKPOKOHTPOJUIEPHI IPU PEIIEHNH KOHKPETHBIX 3a/1a4 aBTOMAaTH3aluU
SKCIEPHUMEHTA U YIPABJICHUS TPOU3BOJACTBEHHBIMH MPOLECCAMU
y12 | uMETh OMBIT IPOEKTUPOBAHMSI ABTOMATU3UPOBAHHBIX CUCTEM YIPABICHUS HA OCHOBE
MUKPOKOHTPOJUIEPOB
y13 | UMETh ONBIT HAIMCAHUS ¥ OTJIAJIKU IPOrPaMM JJI1 MUKPOKOHTPOJLIIEPOB
yl14 | YMerb paccunThIBaTh M NPOEKTUPOBATH KOMIIOHEHTHl HAHO- U MUKPOCUCTEMHON TEXHUKU
IIK.8 FOTOBHOCTH MCII0JIb30BAaTh 0230BbIe TEXHOJOTHYEeCKHE MPOLECCHl U 000PYy/10BaHHUe,
NpUMeHsieMble B IPOM3BOICTBE MATEPHAJIOB, KOMIIOHEHTOB HAHO- © MUKPOCHCTEMHOM
TEeXHUKHU
31 | 3HaTh MeTO/IBI pacueTa TEXHOJIOTMYECKUX PEKHUMOB U3TOTOBJICHUS 3JIEMEHTHOMN 0a3bl
MHUKPO3JIEKTPOHUKH, KOMIIOHEHTOB HAHO-M MHUKPOCUCTEMHOW TEXHUKH
32 | 3HaTh PU3NYECKYIO, XUMUKO-(DU3UIECKYIO U TEXHOJIOTUUYECKYIO CYIITHOCTH IMPOIECCOB,

MIPOTEKAIOIIUX IIPU U3TOTOBIEHUU MUKPOCUCTEM; TPOU3BOJCTBEHHYIO TUTUEHY: YUCTOTY
MatepuaioB u nomeuienuit; ECT/l u e€ npumenenue
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33 | UMeTh npeaACTaBJICHUC 00 OCHOBHBIX MPOMBIINIJICHHBIX MPOHCCCax OUUCTKU
HOJIYITPOBOTHUKOBBIX MAaTEPHAJIOB

34 | 3HaTh BO3MOKHOCTH MPUMCHCHUA MCTOAOB OYUCTKH U KOHTPOJIA YUCTOTHI
HOJIYITPOBOTHUKOBBIX MAaTEPHAJIOB

yl | Bragets mpoeKTUpOBaHUEM TEXHOJIOTMU U3TOTOBJICHUS JIEMEHTHOM 0a3bl HAHO- U
MHKPOCHCTEMHOH TEXHUKH

y2 | Bnanets nporeccaMu cOOpPKH U repMETU3aIMU HAHO- K MUKPOCHUCTEM; CUCTEMHBIM IOJIX0/I0M
K YIPaBICHUIO KAY€CTBOM IPOAYKIINH, K IKCIUTyaTal[M H CEPBUCHOM 00CITY)KHBaHHH
TEXHOJIOTUYECKOT0 000pyI0BaHUS

y3 | YMeTh BBIOUPATh NPAKTUYECKHE BAPUAHTHI TEXHOJIOTUH H3TOTOBJICHHSI HAHO- U MUKPOCUCTEM,
CCHCOPOB M aKTIHOATOPOB I PCIICHUA MHKCHCPHBIX 3aJ1ay

y4 | YMeTh NpoBOIUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE IIPOCKTUPOBAHHE

KOMIIOHCHTOB HaHO-H MI/IKpOCI/ICTeMHOf/'I TCXHUKHU, HHTCIUICKTYAJIbHBIX MUKPOCHUCTCM,
CCHCOPOB U aKTHOATOPOB

Oranbl GOPMUPOBAHUS KOMIIETEHIIUN BBITYCKHUKA IPUBEACHBI B Ta0IHIE 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 Dunocodust
OK.2 Hcropus
OCHOBBI 5KOHOMHYECKUX OKOHOMHKA U YIIpABIICHHE
OK.3 J— NPOM3BOJICTBEHHBIMH
cucTeMaMu (MOJyJIb)
OK.4 IpaBoBesenne
WHocTpaHHEIH A3BIK;
OK.5 " . OCHOBBI JINYHOCTHOH 1 Hioctoa . UocTharibiii 13 KoMMyHHKalHOHHast
: . HOCTPAHHBIN A3BIK HOCTPAHHBbII A3bIK
* HOCTPAHHDIN ASBIK KOMMYHHUKATHBHOH P P KyabTypa MuTtephera
KYJIbTYpPbI (MOJYJIb)
INcuxosorus 1 TeXHOIOTHU
OK.6 COLMATBHOTO
B3aUMOZCHCTBHS (MOJYJIb)
VYueOHast npakTHKa:
HpaKTUKa 1o nonydenuto | Ilcuxomorus u TeXHOIOr UK IIpousBoacrBenHas IpousBoacTBeHHas

OK.7 BBe/IcHNE B HaNpaBJIeHHE MePBUYHBIX COLUAIIBHOTO MpaKTHKA: Hay4HO- MPAaKTUKA: HAy4IHO-
npohecCHOHANBHBIX YMEHHH | B3anMOJEHCTBHS (MOJLYIIb) uccieoBaTenbekas pabora | uccienoBaTensckas pabora
1 HaBBIKOB
OK.8 dusmuuecKas KynbTypa 1 DusnuecKas KyibTypa i DusnyecKas KyjibTypa i dusnueckas KyJIbTypa 1 ®dusnueckas KyJibTypa 1 Ddusnueckas KyJIbTypa 1 ®dusnueckas KyJlbTypa 1 dusnueckas KyJIbTypa 1
. cnopt (MozyI) crnopt (MOIyJb) cnopt (MozyIib) cnopt (MozyIib) cnopt (MozyJ1b) cnopT (MOyJIb) cnopt (MOJyJib) cnopr (MoJyJIb)
OK.9 Besonacuocts
° JKM3HEEATENbHOCTH
TToBepXHOCTHBIC SIBIICHHS B
HAHOPA3MEPHBIX
CTPYKTypax;
Maremarnyeckuil aHanus; Mertobl MaTeMaTUIECKOU IpousBojcTBeHHAs MarepuanoseneHue
Jluneiinas anre6pa; VyeOHast IpaKTHKa: ¢uznky; CrienuanbHbie MPAKTUKA: MPAKTHKA MO HAHOCTPYKTYPHPOBAHHBIX T T re—
. MPAKTHKA IO MOJIYYEHUIO CrienanbHbIe IIaBbl rJI1aBbl MATEMATHKH; Teopernueckas husmka; MOJTYYEHUIO MaTepHaloB; X
OIIK.1 MaTtemMaTHUECKHil aHAIIN3; . N MPAKTUKA: HAy4IHO-
MEePBUYHBIX MmaTteMatuky; Ousuka CrennabHbI€ I1aBbl DneKkTpoIHaMHUKa npodecCHOHANBHBIX YMEHHIT ITpousBoacTBenHas HecHeoBaTebCKAS paGOTa
Duznka npohecCHOHANBHBIX YMEHHI ¢dusuku 2; CratucTrdeckas 1 ONbITa MPO(ECCHOHATBHOM MPaKTUKA: HAY4HO- P
1 HaBbIKOB; DH3NKa ¢dusnka nestenbHocTH; Pu3nka HccyeoBaTenbeKas pabora
KOHJICHCHPOBAHHOT'O
cocrosHust; usmka
TIOJTYTTPOBOTHUKOB
TToBepXHOCTHBIC SIBIICHUS B
HAHOPA3MEPHBIX
Kpucrannorpadus; CTPYKTypax;
VueOHast IIpaKTHKa: p padus; . PYKTypax;
Matepuaib JEKTPOHHOI Tpou3sBocTBEHHAs
MPAKTHKA MO HOIYYEHUIO TIpousBoacTBeHHAs Ipou3sBocTBEeHHAs
OIIK.2 st 603 D - TexHukH; CriennanbHbie CrienraibHbIE TI1aBbI MPAKTUKA: PAKTUKA [0 HDAKTIKA: HAYHO HDAKTHKA: HAVHO
* HMHEHHAs allrebpa; Ousika P . rJIaBbl MATEMATHKH; MaTeMaTHKH HOITY4YEHUIO P - Hay P - Hay
npodecCHOHANBHBIX YMEHHIT .. | nccnenosarensckas pabora | uccienoBarensckas pabora
CrenpanbHble TIaBbl npodecCHOHATBHBIX YMEHHIT
¥ HaBBIKOB; Du3nka; Xumus .
¢dusuku 1; Ousnka; Xumus 1 OTBITa PO ECCHOHATBHOM
nesTenbHocTH; Pu3nKa
TIOJTYTIPOBOJTHHKOB
OneKTPOTEeXHHKa; MHUKpPOIEKTPOHUKA; Pagnosnexrponnka; IIpousBoacTBeHHast IpousBoacTBeHHAsE

OIIK.3

DnemeHTHas 6aza

Du3nyecKkne 0CHOBBI

TBCpHOTCHLHaS{ SJICKTPOHUKA

TIPAKTHKA: HAY4YHO-

TNPAaKTUKa: HAY4YHO-
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JJICKTPOHHKH DJICKTPOHHUKH HcciIeIoBaTeNbCcKas paboTa | mccliei0BaTenbeKas paboTa
MnxenepHas rpaduxa; Ipou3sBoaCTBEHHAS.
VYueOHast npaKkTHKa: NPaKTHKA: IPAKTUKA 10
TIpousBoacTBeHHAs Ipou3sBoacTBEHHAS.
MPAKTHKA M0 HOIYYEHUIO HOIYYEHUIO
OIIK 4 . MPaKTHKA: HAYYHO- NpaKTUKA: HAYYHO-
TIePBUYHBIX npodecCHOHANBHBIX YMEHHIT
M .| uccnenoarensckas pabora | mccienoparenbckas padora
npodecCHOHANBHBIX YMEHHIT 1 OIbITA MPO(ECCHOHAIBHON
1 HaBBIKOB JIeATETbHOCTH
Marepuaisl 271€KTPOHHOMH MHUKpPOIPOIECCOPHBIE
OIIK.5 P ® Merposoriis P oo
TEXHHKH CHCTEMbI
MudopmanuonHbie IIpou3sBoaCTBEHHAS.
TEXHOJIOTHH; YueOHas MPaKTHKA: IPAKTUKA 10
HudopmaroHHbie TIpousBoacTBeHHAs Ipou3sBoacTBEHHAS.
HupopmanronHble [PaKTHKA: IPAKTHKA 11O KoMMmyHuKalMOHHAs MOJIy4EHUIO
OIIK.6 TexHonoruu; Matepuast . MPaKTHKA: HAYYHO- NpaKTUKA: HAYYHO-
TEXHONOTHH HOTYYEHHUIO MEPBUYHBIX . KynbTypa MHTEpHETA npodeCCHOHANBHBIX YMEHHIT
N JIEKTPOHHOH TEXHUKU .| uccnenoarensckas pabora | mccienoBarenbckas padora
npod)ecCHOHANBHBIX YMEHHIT 1 OMBITA MPO(eCcCHOHATBHON
1 HaBBIKOB JIeATeTbHOCTH
OJIHOKPHCTAIbHbIC
2JIEKTPOHHO-
Hudopmanmonnsie P
BBIYHMCIIUTEIbHBIC MAILIHHBI; MukpomnpoieccopHbie
TEXHOJIOTHH; YueOHas
IpousBoacTBeHHas CHCTEMBI; IpousBojcTBeHHas
WHdopmamoHHbIe MPaKTHKA: IPaKTHKa 110 HWHdopmalmoHHbIe OnemeHTHas 6aza
OIIK.7 MPAKTUKA: HPAKTHKA MO TIpousBoacTBEeHHAs MPAKTUKA: HAy4IHO-
TeXHOIOMMU TMOJIYYEHHIO TIEPBUYHBIX TEXHOJIOTHH INIEKTPOHHKH
N MOJTYYEHUIO MpaKTHKA: Hay4qHO- HCCIIeioBaTeNbCKas paboTa
npod)ecCHOHANBHBIX YMEHHIT .
A HABBIKOB npodecCHOHAIbHBIX YMEHHM | HcclieoBaTenbekas pabora
U OIIBITA IPO(ECCHOHATBHOMK
JIeSTEITbHOCTH
OTIK.8 CranapTusanus u
. TEXHHYECKHE N3MEPEHHs
Nudopmanunonssie IpousBoacTBeHHas
TEXHOJIOTHH; YueOHas MPAKTHKA: HPAKTHKA MO
TIpousBoacTBeHHAs Tpou3sBocTBEHHAs,
WudopmarmoHHbie MPAKTUKA: PAKTUKA MO Hndopmanmonnsie MOJTYYEHUIO
OIIK.9 . MPaKTHKA: HAYYHO- NpaKTHKA: HAYYHO-
TeXHOIOTHH MOJTYYEHHUIO EPBUYHBIX TEXHOJIOTHH MPODECCHOHATBHBIX yMEHHUit
o .| uccnenoarensckas pabora | mcciienoBarenbckas padbora
npodecCHOHANBHBIX YMEHHIT 1 ONbITa MPO(ECcCHOHATBHOM
1 HaBbIKOB JIeATeTbHOCTH
KommoneHTsr
MHKPOCHUCTEMHON TEXHUKH;
TToBepXHOCTHBIC SIBIICHUS B
HAaHOPa3MEPHBIX
MHuKpO3IeKTpOMEXaHUKA;
CTPYKTypax;
MozpenupoBanue U
IIpousBoncTBeHHas
MPOSKTUPOBAHUE MHKPO- H
KBanToBast MexaHHKa; NPAKTUKA: IPAKTUKA MO
o KBanToBast n onruueckas HAHOCHCTEM;
Mertoubl MatemMaTi4eckoii | MeTozbl MaTEeMaTHIECKOTo MOJTYYEHUIO
Kpucramiorpadusi; .. | anexrponnka; Mukpoonrtuka IpousBoacTBenHas
VyeOHast IpaKTHKa: . ¢uznky; CrieruanbHbie MO/ICITUPOBAHHS; npodecCHOHABHBIX YMEHHIT
Matepuassl JIEKTPOHHO . u HoTOHHKA; MPAKTUKA: HAy4HO-
HPAKTHKA M0 HOIyYEHUIO rJ1aBbl MATEMATHKH; MHUKpPO3IEKTPOHHKA; 1 ONbITa MPO(ECCHOHATBHOM
TexHukH; CriennanbHbie TIpousBoacTBeHHAs HcclIeioBaTeNnbeKas paboTa;
IIK.1 MEePBUYHBIX CrennabHbI€ I1aBbl IMpuknangHas MexaHHKa; JeATeNbHOCTH;
. rJ1aBbl MATEMATHKH; MpaKTHKA: Hay4IHO- Ipou3sBocTBEHHAs
npoecCHOHANBHBIX YMEHHI ¢usuku 2; CratucTrdeckas Teopernueckas husmka; Panunosnexrponuka;
CrenpanbHble IIaBbl HccnenoBarenbckas padbora; (mpenaumIoMHas)
1 HaBBIKOB ¢uzmka; DiaeMeHTHas 6a3a DU3HYECKHE OCHOBBI CeHCOpHBIC MHKPOCHCTEMBI;
usukn 1 DusnuecKue OCHOBBI MHKPO-|  NPAKTHKA: IIPAKTHKA IO
EKTPOHUKH JIIEKTPOHUKH; TeeproTesnbHas .
U HAHOCHCTEMHO# TeXHHKH MOIYYEHUIO
DneKkTpoarHaMHUKa a1eKTpoHnKa; Pusnka o
npodeCCHOHABHBIX YMEHHI
KOHJCHCHPOBAHHOTO .
1 OMbITa MPO(eCCHOHATBHOM
cocrosHust; dusmka
JeATeTbHOCTH
TMOJIYTIPOBOIHUKOB; DU3HKO-
XUMHYECKHE OCHOBBI
MPOLIECCOB MHKPO- K
HAHOTEXHOJIOTHH
yeOHast IPaKTHKa:
YueGHas npa a KoMmmoneHThI MarepuanoseneHne Marepuanst
MPAKTUKA T10 MOJIYYCHHUIO . o . o .
NK.2 NepBHUHbIX MatepHaisl 21eKTPOHHOM M MHKPOCHUCTEMHOM TEXHUKH; | HAHOCTPYKTYPHPOBAHHBIX | MHKPOCHCTEMHOW TEXHHKH;
3 THS
¢ o TEXHUKHU erpono MeTo1bI UCCIIEOBAHUS MaTepHasoB; MeToisl OCHOBBI PaJIMOTEXHUKH;
npodecCHOHANBHBIX YMEHHIT
I HABLIKOB TOBEPXHOCTH TBEPABIX TEI; AHAJIM3a ¥ KOHTPOJIS IpousBoacTBeHHAS
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TTpon3BoACTBEHHAs
TIpaKTHKa: IIPaKTHUKa 110
M0Jy4EeHHIO
npohecCHOHANBHBIX YMEHHI
1 OlbITA PO ECCHOHAIBHON
ACATECIIBHOCTH, duzuko-
XMMHYCCKHE OCHOBBI
MIPOLIECCOB MUKPO- U
HAHOTCXHOJIOI'MH

HAHOCTPYKTYPUPOBAHHBIX
MaTepHaJIiOB U CUCTEM;
IpousBojcTBeHHAs
TIIpaKTHKa: HAy4YHO-
uccleoBarenbeKkas padora;
DuznvecKkue 0CHOBBI MHKpPO-
M HAaHOCUCTEMHOH TeXHUKU

HPaKTHKA: HAy4HO-
HCCIIea0BaTebCKas paboTa;
IpoussojcTBeHHAs
(mpeaaunIoOMHas)
HPAKTHKA: IIPAaKTUKA 110
MOJTy4CHUIO
npodecCHOHANBHBIX YMEHHIT
1 OmbITa MPOHECCHOHANBHON
JICSITCIIBHOCTH

IIK.3

Xumust

Xumus

Du3nyecKre OCHOBbBI
DJIEKTPOHUKH

IpousBojcTBeHHAs
TIpaKTHKa: IPaKTHKa 110
N0Jy4EeHHIO
npohecCHOHANBHBIX YMEHHI
1 OIbITA PO ECcCHOHAIBHON
JACATECIIBHOCTH

IpousBojcTBeHHAs
HPAKTHKA: HAY4HO-
HUCCIICO0BaTEIbCKasA pa60'ra

IpousBojcTBeHHAs
TIIpaKTHKa: HAy4YHO-
UccleI0BaTeNbCKas paboTa;
HpOl/BBOHCTBCHHaﬂ
(IpeaauIIOMHas )
TIpaKTHKa: IIPaKTHUKa 110
TIOJTy4EHHIO
po(hecCHOHANBHBIX YMEHHI
U OIIbITa PO(ECCHOHATBHOK
JACATCIIBHOCTH

IIK.4

OCHOBBI SKOHOMHYECKHX
3HAHUHI

DKOHOMHKA U yNpaBIeHHE
MIPOU3BOACTBEHHBIMH
cucteMamMu (MO/yJIb)

IpounsBojcTBEHHAS
IPAKTUKA: HAy4HO-
uccreoBaTeNnbeKas paboTa

OCHOBBI IPOEKTUPOBAHUS
UIEKTPOHHOH KOMIOHEHTHOM
633])1; HpOl/BBOHCTBSHHaH
NPaKTHKA: HAy4YHO-
uccieoBaTeNbCKas paboTa;
IpousBoicTeeHHas
(IpeIMIIIOMHAs )
NPAKTHKA: IIPAKTHKA 110
TIOJIyYEHHIO
npo(hecCHOHANBHBIX YMEHHI
U OIIbITa PO(ECCHOHATBHOK
JCATCIIBHOCTH

IIK.5

MHKpO3IEKTPOHHKA;
Cxemorexnuka; Ouznueckue
OCHOBBI AJIEKTPOHUKH

OJIHOKpHCTaJIbHBIE
JIIEKTPOHHO-
BBIYHCIIMTENbHBIC MALIMHBL

KBanroBas u ontuyeckas
JIEKTPOHUKA; MHKpOOI’lTHKa
u oronuka;
MukponponeccopHblie
CHUCTEMBI;
IIpousBonacTBeHHas
TIpaKTHKA: HAYYHO-
HCCIIe10BaTeNnbCKas padoTa;
Dusnyeckre 0CHOBBI MHKPO-
M HAHOCHCTEMHON TEXHUKH

OCHOBBI IPOEKTUPOBAHHS
3JIEKTPOHHON KOMIIOHEHTHOM
0a3b1; OCHOBBI
PaZHOTEXHUKH;
IIpousBonacTBeHHAs
NPaKTHKA: HAy4HO-
nccieI0BaTeNbCKas paboTa;
IIpousBonacTBeHHas
(TpeuIHIIIOMHas )
MPAKTUKA: IPAKTUKA MO
MOJTyYEHH IO
npodeccHOHANBHBIX YMEHHIt
U OTIBbITa MPO(HECCHOHANBHON
JIEATETbHOCTH

K.8

TexHONOrust MUKPOCHCTEM;
Texuonorus npuGopos
MHKPOCHUCTEMHOM TEXHUKH

DU3HKO-XUMHUECKUE
OCHOBBI ITPOLECCOB MUKPO-
HAHOTECXHOJIOI'MH

npOHSBOlICTBCHHaS{
TIpaKTHKa: HAY4YHO-
ucclieioBaTe/ibCKast pa60’ra

MozpenupoBanue U
MPOEKTHPOBAHUE MHKPO- 1
HAHOCHCTEM;
ITpou3BoCTBEHHAs
MPAKTUKA: HAy4IHO-
uccleoBarenbekas padbora;
IpousBoacTBeHHAsE
(IpeaauIIoMHast)
MPAKTUKA: IPAKTUKA MO
TOJTyYEHH IO
npodecCHOHANBHBIX YMEHHIT
¥ OTIBbITa MPO(ECCHOHANBHON

JIeATeIbHOCTH
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3. Conep:xanue 00pa3oBaTeIbHOH MPOrpaMMBbl
3.1 CtpykTypa 006pa3oBaTe/ibHOI NMPOrpaMMbl
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

Conepxanve JTUCHMIUIMH  (MOJysed), TMpakTHUK, NPEeAYyCMOTPEHHBIX Y4E€OHBIM  IUIAHOM,
ompezaensercs  TpeOOBaHUSAMH K  pe3yJbTaTaM  OCBOEHHUSI ~ 00pa30BaTEIIbHOM  IPOrpaMMBI
(xomneteHuusAMHU). COOTBETCTBHE MEXAY XapaKTEepUCTHKAMU JSTalloB OCBOEHHMSI KOMIIETCHLIHUH
(3HAHUSIMH, YMEHHSMHU M OIBITOM JICATEIBHOCTH BBIMYCKHUKA) M AJIEMCHTAMH O00pa30BaTeIbHOM
nporpamMmsl (y4eOHBIMH JUCHUIUIMHAMH (MOJYJISIMH) U IPaKTUKaMM) puBeaeHo B [IpunoxeHuu.

3.3 IIpumensiembie 00pa3oBaTe/JbHbIC TEXHOJIOTHH

Hnst popMupoBaHusi MpeTyCMOTPEHHBIX OCHOBHOM 00pa30BaTebHON MPOrpaMMON KOMIIETEHITNH,
peanu3yroTcs JEKIMOHHbIE, TPAKTUYECKHE 3aHATHS U J1a0opaTopHble paboTHI .

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

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

3.4 Opranuszanusi NPaKTUK
Jns  [OCTHKEHHs IUIAHUPYEMBIX — pE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHOH IMPOrpaMMBbI
peyCMaTPUBAIOTCS CIICIYIOIINE MTPAKTUKH:

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

- IlpousBojacTBeHHasi MPaKTHKA: MPAKTHKA MO TONYYSHHIO MPO(ECCHOHANBHBIX YMEHHU H
OmbITa MPOPECCUOHATBLHOM eI TEIbHOCTH,

- IlpownsBojacTBeHHas MPaKTUKA: HAYYHO-UCCIIEIOBATENBLCKAs padoTa,

- TlpousBojacTBeHHass  (TPEIIUILIOMHA) NpakTHKA: MOpakTHKa 1O  MOJyYCHHUIO
npodeccHOHaIbHBIX YMEHUI U ONbITa NPO(ECCHOHATBHOM ACATEILHOCTH.
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YyeOHasi NpaKTHKA: MPAKTHKA MO MOJYYEeHUI0 EPBUYHBIX NMPOeCcCHOHAIBbHBIX YMEHUN U
HABBIKOB [IPOBOJIUTCSA B

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

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

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

Crnioco0 npoBeieHHs MPAaKTUK — CTallHOHApHASI.

IIpou3BoacTBEHHAS NMPAKTHKA: NMPAKTHKA MO MOJY4YeHHI0 NMPOodecCHOHAIbHBIX YMEHUHA H
onbITa NPo(ecCHOHATbHOM 1eITeJIbHOCTH IIPOBOJIUTCS B

1. AkinoneproMm obmectBe «HoBoCMOMpPCKUi 3aBO/T MOYITPOBOIHUKOBBIX TTprOOpoB ¢ OKby
(AO «H3IIII ¢ OKby);

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

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

Cnioco0 nmpoBeieHHs MPAKTUK — CTallHOHApHAS.

IIpou3BoacTBeHHAsI IPAKTUHKA: HAYYHO-HCCJIe0BaTeIbCKas padoTa MPOBOAUTCS B

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

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

3. ®enepanbHOM rOCyJapPCTBEHHOM OIOKETHOM YUPEXKICHHH HAyKH MHCTUTYT HeopraHu4ecKoil
xumun uM. A.B. HukonaeBa Cubupckoro otnenenus Poccuiickoit akagemun Hayk (MHX CO PAH).

Crnioco6 npoBeieHUs MPAKTHK — CTallHOHAPHAS.

I[IpousBoncTBeHHasi  (MpeJAUMIUIOMHAs]))  NPAaKTHKA:  NPAaKTMKa 1[0  IOJYYeHUIO
npo¢ecCHOHATBHBLIX YMEHUH M ONbITA NPO(PECCHOHATBHOH AeATEJIbHOCTH IIPOBOJUTCS B

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

2. AxuuonepHoMm obmectBe «HayuHo-mpousBojcTBeHHoe npeanpusrtue «Boctok» (AO «HIIIT
«Bocroky);

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

Crnioco6 npoBeieHUs MPAKTUK — CTallHOHAPHASL.

BLI60p MCCT IMPOXOXKACHUA HNPaKTUK IJId JHWI C OIpaHUYCHHBIMU BO3MOXXHOCTSAMU 3I0POBbBA
MMPOU3BOJUTCA C YHETOM COCTOAHUS 3T0POBbA 06yqaronmxc51 u TpC6OBaHI/II‘/JI M0 JOCTYIIHOCTH.

4. YcaoBus peanusanuy 00pa3oBaTeJbHOM NPOrpaMMbl OATOTOBKHU

4.1. OO0mecucreMHble TPeOOBAHUS K peajM3alui NPOrpaMMbl

Peanuzanus oOpa3oBaTelbHOM MpOrpaMMbl MOJTHOCTBIO OOecredyeHa MaTepualbHO-TEXHUUECKON
0a30if, COOTBETCTBYIOIIEH JAEWCTBYIOUIMM  MPOTHBOINOXKAPHBIM  MpaBWJaM W  HOpMaMm U
obecrieynBaroIeil MpOBeACHNE BCEX BHUJOB AMCHUIUIMHAPHOW M MEXIUCHUIUIMHAPHON MOATOTOBKH,
MPaKTUYECKOW M HAyYHO-HCCIIENOBATEeNIbCKOW paboT oOydaroumxcs, NpeayCMOTPEHHBIX Y4eOHbIM
IJIAHOM.

Kaxnapiii oOyuaromuiicss B TeueHHUE BCEro mepuoaa oOydeHHs obecreyeH HWHAWBUIYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K HECKOJBKUM 3JIEKTPOHHO-OMOIMOTEUHBIM cHCTEMaM (3JIEKTPOHHBIM
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O6ubnuorekaM) M K 3JIEKTPOHHOW HH(pOpManMOHHO-00pazoBatenbHOM cpeae HITY. Onexrponno-
OoubmroTevHas cucteMa (3JIEKTpOHHAs OMOIMOTEKA) U AJIEKTPOHHAs HH(POPMAIIMOHHO-00pa30oBaTeIbHAS
cpena o0ecreynBarOT BO3MOXKHOCTH JOCTYNa OOYYaromierocss U3 000 TOYKH, B KOTOPOH HMeeTcs
JOCTYI K MH(POPMaIIMOHHO-TEJICKOMMYHUKAITMOHHOU ceTu "MuTepHet" (nanee - cetb "MHTEepHET"), Kak
Ha TEPPUTOPUU OpraHU3aluK, TaK U BHE €€.

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

- JOCTyn K y4eOHbIM IUIaHaM, pa0ouuMM MporpaMMaM JUCIHHUIUIMH (MOJyJiei), NMPaKTHK, K
U3JAHUAM DJICKTPOHHBIX OMOJMOTEYHBIX CHUCTEM M JJIGKTPOHHBIM 00pa3oBaTENbHBIM pPEcypcam,
YKa3aHHBIM B pa0OYHUX MPOrpaMMax;

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

- TpOBEIEHHE BCEX BHJOB 3aHATHUN, MPOLEIAYP OLECHKH pEe3yJbTaTOB OOYYECHHs, pealn3anus
KOTOpPBIX  MPEAyCMOTpEHa C  NPUMEHEHHEM  DJJEKTPOHHOTO  OOy4YeHHs,  JUCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH;

- (opmupoBaHHe 3JIEKTPOHHOTO MOPT(OIMO 00yUaIOLIErocsi, B TOM YHCIE COXpaHeHue paboT
oOydJaromerocsi, peneH3suii © ONEHOK Ha JTH paboTBl CO CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa3oBaTeNbHOrO MPOIlecca;

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

OYHKIIMOHUPOBAHUE 3JICKTPOHHON HH(POPMAIIMOHHO-00pPa30BaTEIBHON Cpelbl 00eCIeYnBaeTCs
COOTBETCTBYIOLIUMU CpeacTBaMu UH(GOPMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHiA u
KBaJM(pHUKaMed paOOTHUKOB, €€ WCIONB3YIOMHUX H [oaJepXuBaonmx. @OYHKIHOHUPOBAHHE
ANEKTPOHHOW  WHGOPMAIMOHHO-00PA30BATENbHOM  Cpelbl  COOTBETCTBYET  3aKOHOJATENIbCTBY
Poccuiickoit denepanumn.

Kpanmudukamuss  pykoBOIAUIMX M HAYYHO-TIEIAarOTMYECKHMX  pPAOOTHUKOB  OpraHU3aluu
COOTBETCTBYET KB (PUKAITHTOHHBIM XapaKTePUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBAJTM(HUKAIIMOHHOM CIIPABOYHHUKE JOJDKHOCTEH PyKOBOJUTENEH, CIIEUATMCTOB U CIIY)KaIllUX, pa3jese
"KBasnnukaoHHble XapaKTEpUCTHUKU JODKHOCTEH PYKOBOAMTENEH M CIELMAIMCTOB BBICIIETO
npoEeCCHOHATBHOIO ¥ JIOTOJIHUTENIBHOTO  MPOQECCHOHATIBHOIO 00pa3oBaHMs", YTBEpKIEHHOM
IIpUKa30M MuHuCTEPCTBA 3ApaBOOXPAHEHUS U COLMANIBHOrO pasButus Poccuiickoit @enepanuu ot 11
auBaps 2011 r. Ne 11 (3apeructpupoBan MunucrepctsoM roctunuu Poccniickoit denepanuun 23 mapra
2011 r., perucrparmonssiit Ne 20237).

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

4.2. Kanposbie yci10Busi peajin3anuu nNporpaMmbl

Peanmzanus nporpammbl  OakanaBpuata 00€cleUMBAETCsl PYKOBOASIIMMU M HAy4yHO-
NEeIarorMyecKuMM pabOTHUKAMH OpPraHM3alMU, a TaKXKe JMIIaMH, MPHUBIEKAEMBIMH K peaIu3aliu
porpamMMbl OakaraBpraTa Ha YCIOBHSIX TPaKIaHCKO-TIPABOBOTO JIOTOBOPA.

Jlonst Hay4HO-TIeJarorn4eckux paboOTHUKOB (B MPHUBEACHHBIX K IEJTOYHCICHHBIM 3HAYCHUSM
CTaBOK), WMEIOIMX 00pa3oBaHWE, COOTBETCTBYIOIIEE MPOMUII0 TPEnoJaBacMoil JIUCITUTUTMHBI
(Monmynsi), B OOIIEM 4YHCIE€ HAyYHO-TIENAarorMyeckhux paOOTHUKOB, pPEATU3YIOUUMX I[POrpamMmy
OakanaBpuaTa, coctaniser He MeHee 70 TIPOIIeHTOB.

Jlonst Hay4dHO-TIeJaroru4eckux paOOTHUKOB (B TNPHUBEIEHHBIX IEIOYUCICHHBIM 3HAYCHUAM
CTaBOK), UMEIOIINX YYCHYIO CTENEeHb (B TOM YHCJIE yYEHYIO CTENEHb, MPUCBOCHHYIO 3a PyOe)oM u
npusHaBaemyo B Poccuiickoit @enepanumn) u (WiaM) ydeHoe 3BaHHE (B TOM YHMCIE YYEHOE 3BaHUE,
MoJTydeHHOe 3a pyOekoM u mpusHaBaeMoe B Poccuiickoir deneparuu), B 00IIeM dHClIe HAyIHO-
NeIarorMyeckux pabOTHUKOB, PEaTM3YIOUIMX IporpamMMmy OakaiaBpHuara, cocTaBiseT He MmeHee S0
MPOIICHTOB.

Jonst paOOTHUKOB (B MPHUBEACHHBIX K IEJIOYUCICHHBIM 3HAYEHUSIM CTaBOK) M3 YHCIA
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pyKoBoIuTENEeH M pabOTHUKOB OpPTraHU3aAIMM, JEATENLHOCTh KOTOPBIX CBA3aHA C HAIPABICHHOCTBHIO
(mpodunem) peanmmzyemMoil TporpamMmbl  OakajgaBpuata (MMEIOIMMX CTaX pabOThl B JTAaHHOU
npodeccuoHaIbHON 00JacT He MeHee 3 JieT) B 0011eM yuciie pabOTHUKOB, PEATU3YIOIUX MPOrpaMmMy
OakanaBpuaTta, coctaBiseT He MeHee 10 mpOoIeHTOB.

4.3. MarepuajibHO-TeXHHYECKOe M Y4eOHO-MeTOoAuYecKoe olecnevyeHre MPOrpaMMbl

O0akajaBpuara

OOpa3zoBarenbHas IpOrpaMMa pealn3yeTcs B CHELMAJIbHBIX MOMEIICHUSAX, NPEeACTaBIISIOIUX
co0oii y4eOHBIE ayAMTOPUU JUIS MPOBEACHUS 3aHATHH JIGKIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO
TUIA, KYpCOBOI'O IPOEKTHPOBAHUS (BBIIOJIHEHUSI KYypCOBBIX paloT), IPyNIOBBIX M HMHIMBHyaIbHbBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJII H  TPOMEXYTOYHOW  aTTeCTallid, IOMEIICHUs  Juis
CaMOCTOSITEJIbHOM pabOThl M TMOMEIIEHHUs JUId XpaHeHHs U HPOPHIAKTHYECKOro OOCITyKMBAaHUSA
yuebHoro oOopynoBanusi. CrenuanbHble TOMEIICHUS YKOMIUIEKTOBAHBI — CHEIHATH3UPOBAHHOM
MeOenbl0 M TEXHUYECKMMM CpPEACTBaMHU OOY4YeHHs, CIyKallMMU JUIsl HpeJCTaBiIeHUs YydeOHOU
nHpopManuy O0JIBIION ayTUTOPHH.

Jis mpoBeneHMs] 3aHATHM JIEKIMOHHOTO THUMA NpPEeAsaraloTcsi Habopbl JE€MOHCTPAllMOHHOI'O
o0OpyIOBaHUS W Y4eOHO-HATJSIIHBIX IMOCOOMH, 00ECHeunBaIONIMe TEMAaTHUYECKUE WILTIOCTPAIIH,
COOTBETCTBYIOLIME pabOUUM NMporpaMmMam JUCHUILUIMH (MOAYIEN).

[lepeueHp MaTepUANBbHO-TEXHUYECKOTO OOecredeHus, HEoOXOIUMOro JUIs — pealn3aluu
nporpaMMbl  OakanaBpuara, BKIOYaeT B cebs J1abopaTopuu, OCHAIlEHHble HEO0OXOIMMBIM
12a00paTOPHBIM 000PYIOBAaHHEM.

[TomerieHus U1sl CaMOCTOATENIBHOM paboThl 00yUarOIIMXCsl OCHAIIEHBI KOMITBIOTEPHOIN TEXHUKOM
C BO3MOXXHOCTBIO MNoAkIoueHuss kK cetu "HMHrepHer" u oOecriedeHbl IOCTYIOM B 3JIEKTPOHHYIO
MH(OPMALMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3alHH.

OOpa3oBarenpHasi  MOporpaMMa  IOJIHOCTBIO — oOecrieueHa  HEOOXOAMMBIM  KOMILIEKTOM
JMIIEH3MOHHOTO IPOrpaMMHOro obecredyeHus: (cocraB ompenensercss B paboyux mporpaMmax
JTUCIUTUIUH (MOJIYJICH) U €KETOTHO OOHOBJISETCS).

DONEeKTPOHHO-OMONIMOTEYHbIE  CHUCTEMBI  (DJIEKTpOHHas ~ OMOMMOTEeKa) UM DAJIEKTPOHHAs
nH(popMallnoHHO-00pa3oBaTenbHasl cpefa oOecleyrBaloT OJHOBPEMEHHBIN JOCTYll He MeHee 25
IIPOIIEHTOB 00YYAIOLIMXCS 10 MporpaMme OakanaBpuara.

OObyuarommmcst obecriedeH 10cTynl (YOaJEHHBIM JOCTYI) K COBPEMEHHBIM MPO(ecCHOHAIbHBIM
0a3aM JaHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONpeAeseTcs B pabounx
MporpaMMax JTUCHUIUIMH (MOTyJIei) U €KEeroTHO OOHOBIISIETCS.

OOyuaromyecss W3 YUClIa JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbsI 00ECIIEUEHBI
MEYaTHBIMU U (WJIM) 3JEKTPOHHBIMU OOpa30BaTeIbHBIMU pecypcamMu B (Qopmax, aJanTHPOBAHHBIX K
OTPaHUYEHUSIM HX 3/10POBbSI.

5. OueHka KayecTBa NOATOTOBKH CTY/ICHTOB U BBIIIYyCKHHKOB

OneHka KauecTBa OCBOEHHS OOpa30BATEIbHOW MPOrpaMMbl BKIIIOYAET TEKYIIUH KOHTPOJIb
yCIIEBAEMOCTH, MPOMEXYTOUHYIO aTTECTalMi0 OOy4arollUXCs W TOCYAApCTBEHHYIO MTOTOBYIO
aTTEeCTAIMIO BBIITYCKHUKOB.

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

g arrectanuu OO0y4aroUIMXCs Ha COOTBETCTBUE UX MEPCOHAIBHBIX JAOCTHKEHHH TpeOOBaHMSIM
oOpa3oBaTeNbHONM MporpaMMmbl (TeKyllass W IPOMEXKYTOYHAs aTTecTalusl) Co3JaloTcst (OHIBI
OLICHOYHBIX CPEACTB, KOTOPbIE MOTYT BKJIIOYAaTh THIIOBBIE 3aJaHUs, KOHTPOJIbHbIE PadOThI, TECTHI U
METOBI KOHTPOJIS, TIO3BOJISIOLINE OLICHUTh 3HAHUS, YMEHUS U YPOBEHb IPHOOPETEHHBIX KOMIIETEHIIHH.
@DOHIBI OLIEHOYHBIX CPEACTB pPa3padaThIBAIOTCS U YTBEp)KAAlOTCs Kadeapamu, oOecredyrBarolIMU
y4eOHBIH mporiece o AUCHUINIMHAM 00pa30BaTeIbHOM POrpaMMBbI.
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[Ipu pa3paboTKe OIEHOYHBIX CPENICTB JAJSl KOHTPOJS KauecTBAa M3YUYEHHS TUCIUILUIUH (MOIYJNEH),
MPAKTUK YYUTBHIBAIOTCS CBS3M MEXKIY BKIIOUYEHHBIMH B HHMX 3HAHUSIMH, YMEHUSMH, HABBIKAMH, YTO
MO3BOJISIET YCTAHOBUTH YPOBEHD C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN Yy 00YJarOIIUXCSI.

B binok 3 '"l'ocymapcTBeHHass WUTOroBas arrectanus’ BXOAUT 3alluTa  BBIMYCKHOH
KBTM(DUKAIIMOHHOW pabOThI, BKIIOYAs MOATOTOBKY K TPOIEAYpEe 3aIlMTHl U IMPOLEAYPYy 3allUTHI, a
TaKKe TMOATOTOBKA K CJa4e M cjada rocy/IapCTBEHHOI0 3K3aMeHa. TpeOoBaHUs K COAEPKaHUI0, 00beMy
U CTPYKTYpPE BBITYCKHOW KBaTM(PUKAIMOHHONH PabOThl U TOCYAAPCTBEHHOMY 3K3aMEHY OIPEACSIOTCS
nporpammoit ['MA.

6. Oco0eHHOCTH peaju3alui 00pa3oBaTeIbHOI MPOrpaMMBbl J1JIs HHBAJIUIOB M JIUIL
C OTPAaHUYE€HHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Tpu HanMUKUK B KOHTUHTEHTE 00y4arouuxcs o o0pa3oBaTeabHON MPorpaMMe HHBAIHIOB U JIUI] C
OTPaHMYEHHBIMA BO3MOXKHOCTSMH 370poBbsi (JIOB3) obpa3oBaTenbHas mporpaMma aJanTUPYeTCs C
y4eTOM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEN TAKUX O0YUAFOIIHIACS.

[Tpu 0Oy4eHNM IO WHAMBUAYAILHOMY YU4€OHOMY IUIAHY JIMII C OTPAHUYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI CPOK OCBOCHHUS 00pa3oBaTeNbHON MPOrpaMMbl MOXET OBITh YBEIMYEH MO HX KEIAHUIO0 HE
Oosiee yeM Ha | TOJ MO CpaBHEHHIO CO CPOKOM IMOyYeHHs 00pa30BaHuUs JJIsi COOTBETCTBYIOMIEH (POPMBI
oOyuenus. OObeM mporpammbl OakanaBpuata 3a OJIWH y4eOHBII rox mOpH OOYYEHHH IIO
WH/IMBUyAIbHOMY TIaHY BHE 3aBHCUMOCTH OT ()OPMBI O0YUEHHUsI HE MOKET COCTaBJIATh Oojee 75 3.e.

[Tpu ucnonbp3zoBaHuK GOPMBI HHKIIFO3UBHOTO O0YUYEHUS COCTABISETCS MHAUBHIyallbHAs IPOTrpaMMa
COIIPOBOKACHUSI 00Pa30BaTEIbHON ACATEIBHOCTH CTY/ICHTA.

NuauBuayaibHasi mporpaMma CONpPOBOXIEHHUS 00pa3oBaTeNbHOM JESATENbHOCTH CTYACHTA
MOJKET BKIIIOYATh

- COINPOBOXACHHE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHI MPSAMBIM U OOpaTHBIM IEPEBOIOM Ha
PYCCKHIA )KECTOBBIH SA3BIK (IS CTYJICHTOB C HAPYIICHUSMH CITyXa);

- TIOCEUIeHHE IPYNIOBBIX U UHANBUAYAIbHBIX 3aHATHI C ICUXOJIOTOM;

- OpraHu3alMOHHO-TIEJarOTUYeCKOoe, MICHXOJIOTO-TIEIarOTMYECKOE, PO HIAKTUICCKHU-
03/I0pPOBHUTEIBHOE, COLIUMAIBHOE COMPOBOXKJICHHS yU€OHOTO Mpolecca.
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MNPUJIO)KEHHUE

CooTBeTCTBHE MEKIAY XapPAKTEPUCTUKAMHU 3TANOB OCBOCHUS KOMIIETEHIUI (BHAHUSIMH,
YMEHUSIMH U ONBITOM /IEATEJIbHOCTH BbINYCKHUKA) U 3JIeMEHTAMH 00pa30BaTeJIbHOM MPOrpaMMbl

(Y4eOHBbIMM TUCHMILIMHAMHA (MOXYJISIMH) M IPAKTHKAMH)

Kon
KOMITETEHI]
2078

Kon

CHUA

3HAHUS/yM

HaunmenoBanme AUCHUIUINH, 3HAHUA U YMCHUSA

Jlucyunaunvl (mooynu), 6azoswvie

NHocTpaHHbIN SA3bIK

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

OK.5 y2 YMETh BBICTPAauBaTh MEXKKYIbTYPHYIO, JEJIOBYIO, TPOPECCHOHATBHYIO
KOMMYHHKALIMIO C YYETOM IICUXO0JIOIMYECKHX, TOBEIEHYECKUX, COLUAIBHBIX
XapaKTEPUCTHK MAPTHEPOB HA PYCCKOM U MHOCTPAHHOM SI3BIKAX

OK.5 y5 YMETh JIOTHYECKU BEPHO, apPT'yMEHTHPOBAHO U ICHO CTPOUTH YCTHYIO U
IIMCBMEHHYIO peub B chepe npodhecCHOHaTbHON JESITENIbHOCTH HA PYCCKOM U
MHOCTPAHHOM $I3bIKE

Puitocopus

OK.1 yl yMeTb ynotpeOmsaTh 6a30Bbie PrIoco(CcKue KaTeropuu U MOHATHUS

OK.1 y2 YMETh IPUMEHSTH O0IICHAayYHbIE METO/IBI UCCIICAOBAHMS, TOHUMATh OTIINYNE
HAY4YHOT'0 M10/1X0J1a OT HEHAY4YHOTO

OK.1 y3 YMETh apryMEHTHPOBAHO BbICTPAUBATh JI0KA3aTENIbCTBA, JIOTMKY ITOHUMAHUs
aKTyaJIbHBIX TPO(ECCHOHATBHBIX U HPABCTBEHHBIX MPOOIIEM

HUcropus

OK.2 31 3HATh O0IIME 3aKOHOMEPHOCTH U HAIIMOHAJIBHBIE OCOOCHHOCTH Pa3BUTHS
Poccuiickoro rocynapcrsa 1 o0uiecTsa

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

OK.2 yl yMeTh (GOpMYyITUPOBaTH COOCTBEHHYIO MO3UITUIO 110 COBPEMEHHBIM MPOOIIeMaM
OO0IIECTBEHHO- MOJUTHYECKOTO PA3BUTHS

OK.2 y2 YMETb aHAJIU3UPOBATh TEHACHIIUH COBPEMEHHOTO 00IIECTBEHHO-

TMOJIMTHYCCKOTI'O U CONUOKYJIbTYPHOT'O PAa3BUTHUSA

OCHOBBI 3KOHOMHYECKHX 3HAHUH

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

OK.3 32 3HATh OCHOBHBIE KaTETOPUHU, 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 MPOPECCUOHANBHOMN 1€ATEIbHOCTU

I1K.4 31 3HaTh METO/Ibl OIICHKH TEXHUKO-IKOHOMUYECKOH 3()(hEKTUBHOCTH NMPOEKTOB

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

ITPOCKTOB

MaremMaTnuecKNd aHAJIU3

OIIK.1

38

3HaTh 0A30BBIC MOJOKEHUS (PYHIAMEHTAIBHBIX Pa3/IeJIOB MAaTEMaTHKH B
o0BeMe, HeOOXOIMMOM JIJIS BIAJICHUSI MATEMAaTHYECKUM ammmapaToM JUIs
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 HOl’”pGIHHOCT@fI IIpu MPpUMEHCHU U
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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CY)KJICHUM U WX JIOKA3aTeIbCTB

OIIK.1 yll YMETh IPUMEHATH OCHOBHBIE METO/bI MATEMATUYECKOT0 armnapara B
MaTEMaTHYECKUX MOJIENISIX 00BEKTOB U MPOLIECCOB

JInneiinas ajareopa

OIIK.1 38 3HaTh 0A30BBIC MMOJOKECHUS (PYHIAMEHTAIBHBIX Pa3/IeJIOB MAaTEMaTHKH B
o0beMe, He0OOXOJMMOM JUTS BJIa/ICHHUS] MAaTEMAaTUYECKUM amIapaToM s
00paboTKu MHGOPMAITUU M aHAJIW3a JTAHHBIX B 001aCTH PO eCCHOHATbHON
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 O0BbEKTOB M MTPOIIECCOB

OIIK.2 y4 yMmeeT 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 3HAaTh OCHOBHBIE MAaTEMaTUYECKHE METO/IbI, IPUMEHSIEMbIE B PA3IMUHBIX
pazzaenax GU3NKU

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

OIIK.2 y3 YMETBh IIJIaHUPOBATh U OPTaHU30BBIBATh IPOCTEUINE 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 JOMYILEHUS U OLIEHUBATh 00J1aCTh IPUMEHUMOCTH Pa3INYHBIX
MoJieJIeH, IIIaHUPOBATh MPOCThIe PU3NUECKHUE IKCTIEPUMEHTHI U BHIIOIHSTh
(bu3nyecKre n3MepeHus

HNuxkenepHas rpadpuka

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

OIIK 4 yl YMETh IPUMEHSATh UHTEPAKTUBHbIE rpa)uuecKue CUCTEMbI JJIS BHIIOJTHEHUS U

peaKTHPOBaHUS N300paKEHUN U YepTexen

Be3onacHoOCTD JKN3HeIeATEeILHOCTH

OK.9 32 3HaTh OCHOBHBIE IPUPOJIHBIE U TEXHOC(HEPHbIE OMTACHOCTH, X CBOICTBA U
XapaKTEPUCTHKH

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 3aKOHO/IATEILHBIMH M MIPABOBBIMU OCHOBAaMH B 00J1acTH O€301TaCHOCTH
U OXpaHbl OKpYXKarolei cpebl, TpeOOBaHUAMHI 0€30MaCHOCTH TEXHUYECKUX
peryiaMeHToB B cepe nmpodhecCuOHATBLHOM IeSITEIbHOCTH

OK.9 y2 BIIa/IETh HABBIKAMU PallMOHAIN3AINN TPO(HECCHOHATLHOM e TEIILHOCTH C

1eN1bI0 o0ecrieueHns: 6€30MaCHOCTH U 3alUThl OKPY)KAIOIIEH CpeJibl

29




OK.9 y3 YMETh BBIOMPATHh METOIBI 3aIITUTHI OT OIMTACHOCTEH MMPUMEHUTEIBHO K cdhepe
cBOEH MpodeccroHabHON NeATEeTHhHOCTH U CIIOCOOBI 00eCTIeUeHUS
KOM(OPTHBIX YCIOBH KU3HEICATEIBHOCTH

OK.9 y4 yYMETb UACHTH(PUIIMPOBATH OCHOBHBIC OIMTACHOCTH CPEJIbl OOMTAHUS 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 YMETb IPUMEHATH OCHOBHBIE dKCIIEPUMEHTAJIBHBIC U PACUETHBIE METOIbI
orpezieNieHUs] MaKPOCKOITMYECKUX XapaKTEPUCTUK CUCTEM U METOJIbI
XUMHYECKOTO ¥ PU3NKO-XHUMHUUYECKOTO aHATN3a PA3IMYHBIX KIACCOB BEIICCTB

OIIK.2 y5 YMETh YCTaHABJIMBATh B3aUMOCBS3b ()YHIAMEHTAIBHBIX 3aKOHOB XUMHUU C
(DU3HKO-XMMUYECKUMH SIBIICHUSMU JIJIs1 OOBSCHEHHSI U TPOTHO3HPOBAHUS
HaMpaBJIEHUs] XUMUUYECKUX MPEBpallleHUu

I1K.3 y4 YMETh I0JIb30BAThCS CIIPABOYHOM JITUTEPATYPOU U OPUEHTHUPOBATHCS B

NECPUOANYCCKUX U3JAHUAX 11O TCMATHUKEC XUMHUYCCKOI'0 MaTCpralOBCACHUA

NuadopmManmoHHbIE TEXHOJIOTHH

OIIK.6 y10 YMETh OCYIIECTBISATh MOMCK MHPOPMAIIMH B JIOKAJIbHBIX U TTI00ABHBIX CETAX

OIIK.7 yl yMeThb paboTaTh Ha epcoHanbHOM KomnbioTepe B MS-DOS, OC WINDOWS c
WCTIOJIb30BAHUEM OCHOBHBIX MPHJIOKEHHUI 00paOOTKN TEKCTOBOW M YUCIIOBOM
nH(OpMaIIUY, CHCTEM TPOrpaMMUPOBAHUS

OIIK.9 31 3HaTh OCHOBHBIE TpeOOBaHMsI HHGOPMAIIMOHHON 0€30MaCHOCTH

OIIK.9 32 3HATh TEXHOJIOTHIO paboThl Ha [IK B cCOBpeMEHHBIX OMEpallMOHHBIX Cpeliax,
OCHOBHBIE€ METO/bI Pa3pab0TKU AJITOPUTMOB U MPOTPaMM, CTPYKTYPhI JaHHBIX,
HCIOJIOb3yEeMBbIE JIJISl IPEICTABICHUS TUIIOBBIX HH(POPMALIMOHHBIX O0OBEKTOB,
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
Mpe/ICTaBICHUEM YUCIIOBOM HH(OPMALIMK C UCTIOIb30BAHUEM IIEPCOHATILHOTO
KOMIIbIOTEpA

OIIK.9 y2 YMETh pelIaTh 3a7a4i 00pabOTKH TAHHBIX C MTOMOIIBI0 COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEJICTB KOHEUHOTO MOJIH30BATEINS

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

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
pPa3BUTHUH COBPEMEHHOTO MH(OPMAIIMOHHOTO 00IIeCTBa

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

OIIK.9 y8 yMeeT NPUMEHATh OCHOBHBIE METO/IbI, CITIOCOOBI U CPEACTBA MOTYUYEHUS,
XpaHeHus U nepepaboTKu HHPOPMAIMH C TOMOLIbI0 KOMIBIOTEPOB U
KOMITBIOTEPHBIX CPEJICTB

DJIEKTPOTEXHUKA

OIlK.3 31 3HATHh METOJIbI aHAJIN3a YaCTOTHBIX U MEPEXOIHBIX XapaKTePUCTUK

OIIK.3 34 3HaTh OCHOBBI TEOPUU AJIEKTPUUECKUX U MATHUTHBIX, TACCUBHBIX U aKTHUBHBIX,
JIMHEWHBIX U HETMHENWHBIX 1IeTIe C COCPEIOTOUEHHBIMU U C paclpe1eIeHHBIMU
napaMeTpamu

OIlK.3 35 3HaTh OCHOBBI TEOPUU AJIEKTPOMATHUTHOTO MOJIS

OIIK.3 36 3HATh SKBUBAJICHTHBIEC CXEMbI AKTUBHBIX AJIEMEHTOB
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OINK3 |yl

YMETh aHAJIU3UPOBATh BO3JEHCTBUE CUTHAJIOB HA JIMHEUHBIC U HEJTMHEHHbBIC
Lenu

OIIK.3 y2 BJIaJIETh METOJAaMHU aHAJIN3a NMEPEXOHBIX MPOIIECCOB B IMHEUHBIX U
HEJIMHENUHBIX 1LIEIIX

OIIK.3 y4 YMETb IPOBOJAUTH aHAJIW3 IEMEeN MPU MOCTOSIHHBIX U CUHYCOUIAJIbHBIX
BO3CHUCTBUSX, a TAKXKE MPH BO3JCHCTBUU CUTHAJIOB IPOU3BOJILHON (hOPMBI,
VIMITYJIbCHBIX CUTHAJIOB

MeTtpoJiorust

OIIK.5 32 3HATh METOJIbI 0OPaOOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX COBPEMEHHBIMH
MIPOrpaMMHBIMU TAKETAMHU

I1K.2 314 3HaTh OCHOBBI METPOJIOTUH

I1K.2 316 3HaTh OCHOBHBIEC METOJIBI M CPEJICTBA U3MEPECHUS (DM3MUECCKUX BEITHMYUH

[K.2 318 BIIQJIETh METOJIaMU 00PaOOTKH M OIEHKU NOTPEITHOCTH PE3yTbTaTOB
HU3MEpPEHUI

I1K.2 y8 YMETh MPUMEHSITH METOIBI ¥ CPEACTBA M3MEPEHUsT (PU3HUCCKUX BEITHMINH

CTaHuameaul/m H TEXHUICCKHE U3MEPCHUSA

OIIK.8 31 3HATh MPABOBHIC OCHOBBI M CHCTEMBI CTAHAAPTH3AIMH U CepTUUKATUT
OIIK.8 32 3HATh CTAHAAPTHI U TEXHUYECKUE YCIOBUS
OIIK.8 yl YMETh MPUMEHSTh CTAHAPTHI U TEXHAYECKUE YCIOBHUS K KOHKPETHBIM

CHUCTEMAaM

IlpukiaagHas MeXaHUKA

IIK.1 317

3HaTh OCHOBHBIC TIOHATHUS MEXaHUKH TBEPAOTO ACPOPMUPYEMOTO TeIa, OCHOBEI
pacyeToB Ha CTATUYECKYIO U IMHAMUYECKYIO IPOYHOCTh U KECTKOCTh
3JIEMEHTOB KOHCTPYKIIMH, KHHEMATHYECKUM U KWUHETOCTATUYECKUI aHaIu3
MOJABUKHBIX JIEMEHTOB KOHCTPYKLIUM

TIK.1 yl5

Bnaners MeTonamu pacuera 1e()OpMHUPOBAHHOI'O COCTOSTHUSI MEXaHUYECKUX
KOHCTPYKLUHU

TIK.1 y18

YMeTh OCyIIECTBIATH NIEPEXO0]T OT PEaIbHbIX KOHCTPYKIMI K pACYETHBIM
CX€MaM ¥ COOTBETCTBYIOILMM UM MATEMAaTUYECKUM MOJEIISM C LIEIbI0 aHAIN3a
Y CUHTE3a INOJBUKHBIX U HEITOABUIKHBIX AJIEMEHTOB KOHCTPYKIIHN

duszuka KOHACHCHPOBAHHOI'0 COCTOAHUSA

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

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

OIIK.1 37 3HATh (PyHJaMEHTalIbHbIE TOHATHS, OCHOBHBIE TEOPUU U MPUOIIMKEHUS PUIUKU
KOHJICHCUPOBAHHOI'O COCTOSIHUS

OIlIK.1 y4 YMETb OLIEHUBATh MPE/EIbl IPUMEHUMOCTH OCHOBHBIX TEOPHUI M MPUOIMKEHUN
(U3MKN KOHJEHCUPOBAHHOI'O COCTOSHUS

OIIK.1 yb HMMETH OIBIT CAMOCTOSATEIBHOIO IIOUCKA ,M3YYCHUS U aHAJIN3a HAYYHO-
TEXHUYECKOH JIMTepaTypshl 10 BoIpocaM (PU3MKH KOHAESHCUPOBAHHOTO
COCTOSIHHSI

OIIK.1 y9 YMETh ONUCHIBATh U KAYECTBEHHO OOBSICHATh COCTOSIHUS B TBEP/IOM TeJle

[IK.1 yl4 BJI4/IETh HaBbIKaMU pabOThI C MaTEMaTHUYECKHUM aIllapaToM KBaHTOBOM

MCXaHHKHU

MarepuajioBeieHUE H

AHOCTPYKTYPHPOBAaHHBIX MATEPUAJIOB

OIIK.1 31 3HaTh KJIacCU(DHUKAIINIO METAJIJIOB, CIJIABOB, MMACCUBHBIX U aKTUBHBIX
JOUDJIEKTPUYECKUX U MATHUTHBIX MaT€PHAIIOB, OJTYIIPOBOAHUKOB U UX
COEMHEHM, KOMITO3UIIMOHHBIX MAaTEPUAJIOB MO X (PU3UKO-XUMUUYECKHM,
IEKTPUYECKUM M ONITHYECKUM CBOMCTBAM M Ha3HAUYEHUIO

[IK.2 36 3Hatb 3(h(PeKTHUBHBIE HATIPABICHUS IPUMEHEHUSI MaTepUaAIOB U KOMIIOHEHTOB

HaHO- U MI/IKpOCI/ICTCMHOﬁ TCXHUKH, ITPONCCCOB HAHOTCXHOJIOTUHU U MCTOJOB
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HaHOJWMarHOCTHKH

I1IK.2 39 3HaTh OCHOBHBIE BU/bI M CBOMCTBA HAHOMATEPHUAJIOB, TUIIOBBIE
TEXHOJIOTHYECKHE MPOLIECCHl MX MOTYYEHUs], a TAKXKe TUIIOBOE 000pyI0BaHHE
I1IK.2 yl2 YMeTb IPUMEHATh COBPEMEHHBIE METO/IbI MCCIICIOBAHMS 111 CUHTE3a U

aHaJIn3a MaTCpUAJIOB 1 KOMIIOHCHTOB HAHO- U MPIKpOCPICTGMHOfI TCXHHUKHU

du3nyecKre 0CHOBDI MUKPO- " HAHOCHCTEMHOM TeXHUKH

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

IK.1 319 3HaTh (PU3NUECKUE MPUHIMITBI PA0OTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

[K.1 yl YMeTb NPUMEHSTh METOJIbI MOJICITUPOBAHHUS C IEJbI0 2P (HEKTUBHOM
ONTHMHU3ALIUY CBOICTB MaT€pHaJIoB 1 KOMIIOHEHTOB HaHO- U MUKPOCUCTEMHOMN
TEXHMKH, IPOLIECCOB HAHOTEXHOJIOTMI U METOI0B HAHOJUATHOCTHKH

IK.1 yS Bitagers HaBbIKaMM pacueTa OCHOBHBIX IIapAMETPOB MaTEPUAJIOB U
KOMIIOHEHTOB MUKPO- U HAHOCUCTEMHOMN TEXHUKHU

[IK.2 31 3HaTb 0a30BbI€ TEXHOJIOTHUECKHUE MTPOLIECCHl U 000pYyI0BaHUE, IPUMEHSIEMBIE B
ITPOU3BOJICTBE MAaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

IIK.5 yl4 YMeTh pacCUMTHIBATH U IPOCKTUPOBATH KOMIIOHEHThI HAHO- U

MI/IKpOCHCTCMHOﬁ TCXHHUKHU

DU3NKO-XUMHYECKHE

OCHOBBI ITPOIECCOB MUKPO- U HAHOTCXHOJIOT'UH

[K.1 320 3HaTh (HU3NKO-MaTeMaTHUeCKue U GU3UKO-XUMHUECKHUE MOJIEIH MPOLIECCOB
HAaHOTEXHOJIOTUU

IIK.2 31 3HaTh 0a30BbIE TEXHOJIOIMYECKHE IPOLIECCHl U 000PYAOBaHUE, IPUMEHSIEMbIC B
IIPOM3BOJICTBE MAaTEpUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

[1IK.2 38 3HaTh pyHAAMEHTATBHBIE OCHOBBI IMPOLIECCOB CHHTE3a MaTePHAJIOB U
KOMITIOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN TEXHUKHU

I1K.8 31 3HaTh METO/Ibl pacueTa TEXHOJIOIMUECKUX PEKUMOB U3TOTOBJIEHUS 3JIEMEHTHON
6a3bl MUKPO3JIEKTPOHUKH, KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHON TEXHUKH

I1K.8 32 3HaTh PU3NUECKYIO, XUMUKO-(PU3UUECKYIO U TEXHOJIOTUYECKYIO CYIITHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IPU U3TOTOBJIEHUN MUKPOCHUCTEM;
MIPOM3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u noMeuiennit; ECT/] u eé
IIPUMEHEHHE

I1K.8 33 MMETh MPEJCTaBIeHNE 00 OCHOBHBIX IMPOMBIIUIEHHBIX IPOLECCaX OUUCTKU
IOJIYTIPOBOTHUKOBBIX MaTEPHAJIOB

I1K.8 34 3HATh BO3MOXHOCTH MPUMEHEHHS] METOZ0B OUUCTKU U KOHTPOJIS YUCTOTHI

TMOJIYITPOBOAHUKOBBIX MATCPUAJIOB

Beenenue B HalnpaBJICHUE

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

OK.7 y2 YMETh BBICTpauBaTh UHIMBHIyabHbIE 00pa3oBaTeIbHbIE TPAEKTOPUH,
podecCHOHANIBHBIN POCT U Kapbepy

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

IIpaBoBenenue

OK.4 31 3HaTh OCHOBOIOJIAraloIKe MPABOBbIE KATETOPUH, CYIITHOCTh M COLIUATBHYIO
IIEHHOCTH MTPaBa

OK.4 32 3HATh OTPACJIEBYIO HAMIPABIEHHOCTH MPABOBBIX HOPM, B TOM YHUCIIE C YUETOM
coOCTBeHHOM MPoheCCHOHATHHOM IEATETLHOCTH

OK 4 33 3HATh NpaBa U 0053aHHOCTH rpaxaaHuHa PO

OK.4 yl YMETh OCYLIECTBIATh pealnu3aliio HOPMaTUBHO-TIPABOBBIX aKTOB B chepe

poheCCUOHATHHON IEATETLHOCTH

OCHOBBI THYHOCTHONH M KOMMYHMKATHBHOM KYJAbTYpbI (Moayb): KyJabTypa Hay4YHOH U 1e10BOM

peun

OK.5

[ 32

‘ 3HATh 0COOCHHOCTH JACJIOBOI'O OGIJ.ICHI/IH Ha PYCCKOM W MHOCTPAHHOM SA3bIKaX
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OK.5 yl YMETh aHAJIU3UPOBATh PE€Yb OMITOHEHTA HA PYCCKOM U HHOCTPAHHOM SI3bIKE

OK.5 y2 YMETh BBICTPAauBaTh MEXKYJIbTYPHYIO, IEJIOBYIO, TPOPECCHOHATHLHYIO
KOMMYHHKAITUIO C YIETOM TIICHUXOJIOTMYECKUX, TOBEACHYECKUX, COITMAIbHBIX
XapaKTEPUCTHK NapTHEPOB HA PYCCKOM U MHOCTPAHHOM SI3bIKaX

OK.5 y3 BJIQJIETh HABBIKAMHM ITYOJIMYHOTO BBICTYIUICHHS, YCTHOM MPE3eHTAIlUN
pe3yabTaToOB MPO(heCcCHOHANBHON AEITETHHOCTH Ha PYCCKOM M MHOCTPAHHOM
SI3BIKE

OK.5 y4 YMETb OCYHIECTBJIATH JEJIOBYIO IEPENUCKY HA PYCCKOM SI3BIKE

OK.5 y5 YMETb JIOTUYECKU BEPHO, APIYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U

MUCHMEHHYIO peub B chepe npodhecCHoHabHON AEATEIbHOCTH Ha PYCCKOM U
MHOCTPAHHOM SI3BIKE

OCHOBBI JTHYHOCTHOM

U KOMMYHUKATHBHOM KYJbTYpPbI (MOAy.b): KyJbTypa v JIMYHOCTH

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

OK.5 yl YMETh aHAJIM3UPOBATh PEUb ONIIOHEHTA HA PYCCKOM U MHOCTPAHHOM SI3bIKE

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

OK.5 y3 BJIaJIeTh HaBbIKaMU ITyOJIMYHOIO BBICTYIUIEHUS, YCTHOM Mpe3eHTalu
pe3yabTaToOB MPO(ECCHOHAIBHON ACATEIBHOCTH Ha PYCCKOM M HHOCTPAHHOM
A3BIKE

OK.5 y5 YMETb JIOTUYECKH BEPHO, APTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U

MMCBMEHHYIO peyb B chepe npodecCHoHaIbHON AesITeNFHOCTH HAa PYCCKOM H
WHOCTPAHHOM SI3bIKE

Ilcux0/10rusi M TEXHOJIOTMH CONMATBHOI0 B3auMoAecTBHA (MoayJib): ConHaJbHbIEe TEXHOJIOTHH

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

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

OK.6 y2 YMETh aJJalTUPOBATHCS B MPO(HECCHOHAIBHOM KOJIJIEKTHBE, BEICTPAUBATh
MapTHEPCKHE OTHOIICHHUS B COLIMATIbLHO-TPYAOBOM cdepe, padboTaTh B KOMaHJe

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

OK.7 31 3HATh TPAEKTOPHH CAMOPA3BUTHS U CaMOOOPa30BaHUsI B TEUEHHE BCEH )KU3HU

OK.7 32 3HaTh OCHOBHBIE XapaKTEPUCTUKU MHTEIUIEKTYaIbHOI0, TBOPYECKOTO U
npodecCHOHATBHOTO MOTEHIINAIA JTMYHOCTH

OK.7 yl yMeeT aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIN 00pa30BaTeNIbHBIA YPOBEHB, CBOU

BO3MO>KHOCTH, CIOCOOHOCTH M YPOBEHb COOCTBEHHOTO NMPOodheCcCHOHATN3MA

Ilcuxojiorusi 1 TEXHOJOIHH COUATILHOI0 B3aUMOAeHCTBUS (MO}Iy.]II)): Opraﬂmauuom{aﬂ

MCUXO0JIOTHS

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

OK.6 yl yMeTb oAOUPaTh NapTHEPOB 1151 3P PeKTUBHOM pabOThI B KOMaH 1€

OK.6 y2 YMETb aJalTUPOBATHCS B IPO(ECCHOHAILHOM KOJUIEKTHBE, BHICTPAauBaTh
NapTHEPCKHE OTHOILIEHHUS B COLTMAILHO-TPYIOBOH cdepe, paboTaTh B KOMaH/Ie

OK.6 y3 YMETh BBICTPAUBATh MAPTHEPCKHE OTHOIICHHUS B COLIMAILHO-TPYJ0BOM cdepe

OK.7 31 3HaTh TPACKTOPUHU CAMOPA3BUTHUS M caMO0OOPa30BaHUs B TEUCHHE BCEH KHU3HU

OK.7 32 3HaTh OCHOBHBIE XapAaKTEPUCTUKN UHTEIUIEKTYaJIbHOT O, TBOPYECKOTO U
po¢heCCHOHATILHOTO NOTEHIIMANA JIUYHOCTH

OK.7 yl yMeeT aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH 00pa30BaTeNIbHBINA YPOBEHB, CBOU

BO3MOKHOCTH, CIOCOOHOCTH M YPOBEHH COOCTBEHHOTO NMPOGeCCHOHATH3MA

Jucyunnunol (Mooynu), 6apuamusHule

MeToabl aHAJIN32 M KOHTPOJISI HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB H CHCTEM

I1IK.2 310 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/Ibl U CPEJCTBA U3MEPEHHUS
(bUBUYECKUX BEITMYHUH
IIK.2 312 3HaTh OCHOBHBIE BUJIBI 1 CBOMCTBA 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 yl YMeTh NIPUMEHSTh COBPEMEHHBIE METOIbI UCCIICA0OBAHUS 111 CUHTE3a U
aHaJIM3a MAaTePUAJIOB U KOMIIOHEHTOB MHKPO- U HAHOCHUCTEMHOM TEXHUKHU

[IK.2 y6 Brnanets MeTogaMu 3KCIIEpUMEHTAIBHOTIO UCCIIEIOBAHUS MAPAMETPOB U
XapaKTEPUCTUK MAaTEPUATIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM
TEXHHUKU

I1IK.2 yl0 YMeTb NpUMEHSATh METO/Ibl aHATIN3a U 00pa0OTKH HKCIIEPUMEHTATBHBIX

JaHHBIX, CUCTCMaTHU3allu1 Hay‘lHO-TCXHquCKOﬁ I/IH(i)OpMaHI/II/I

MopenupoBaHue u mp

OCKTHPOBAHUEC MUKPO- U HAHOCUCTEM

IK.1 31

3HaTh TUIIOBBIE IPOTPAMMHBIE TPOTYKTHI, ODUEHTUPOBAHHbBIC HA PEIICHUE
3a/1a4 MOJICJIMPOBAHUSI MaTEPUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHUCTEMHOMN
TEXHHUKH, YIPaBJIEHUE MPOIIeCCaMU HAHOTEXHOJIOTUH, 00padOTKY pe3yabTaToB,
MOJIYYEHHBIX METOJaMU HAaHOMArHOCTUKU

IIK.1 319

3HaTh PU3NYECKUE TPUHIMITEI PA0OTHI OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

IIK.1 321

3HaTh MaTEeMaTUYCCKHI arrmapar 1 YuCJICHHbBIC MCTOAbI AJId MOACIUPOBAHUA
(bHBI/IKO'XI/IMI/IquKI/IX IIpoucCCcoB U HBHGHHﬁ, JCXKamux B OCHOBEC
HaAHOTCXHOJIOIT'NH

I1K.1 322

3HaTh OCHOBHBIE IPUHIUIIBI MOJCIIUPOBAHUA

TIK.1 yl

YMeTb NpUMEHSITh METO/Ibl MOACTUPOBAHUS C 1IETbI0 (P PEeKTUBHOM
ONTHMHU3ALMH CBOMCTB MaT€PHAJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOMN
TEXHUKH, IPOIIECCOB HAHOTEXHOJIOTUM U METOJIOB HAHOAMArHOCTUKH

[K.1 y5

BJ'IaI[eTB HaBbIKaMH PacyCTa OCHOBHLIX IMApaMCTPOB MATCPHATIOB U
KOMITOHCHTOB MUKPO- U HAHOCHUCTEMHOM TCXHUKH

TIK.1 y18

YMeThb OCYHICCTBJIATDH NIEPCXOA OT PCAJIbHBIX KOHCTpYKI_[I/Iﬁ K paCuCTHbIM
CXEMaM U COOTBETCTBYIOIIMM UM MATECMATUYCCKUM MOJACIIAM C LCJIBIO aHaIn3a
1 CMHTC3a IOABUIXKHBIX W HCIIOABHIXXHBIX 3JICMCHTOB KOHCTPYKLII/Iﬁ

TIK.8 yl

BJ'[a)IeTI) MPOCKTUPOBAHNEM TCXHOJIOIUH U3T'OTOBJICHUSA 9JIEMEHTHOH 0a3bl
HaHO- 1 MHKpOCHCTeMHOﬁ TCXHUKHU

Cneuna.m,nble IrJ1aBbl

MAaTEMATUKH

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLIUILINH (MaTeMaTHKa,
¢u3uKa, XumMusi, OMOJIOTHS M IPYTUE CMEXHbIE TUCIUITIIMHBI)

OIlIK.1 yl BitageTs MeTomamMu M CpeICTBAMH €CTECTBEHHOHAYYHBIX JUCHUTIINH

OIIK.1 y3 YMeTh NpUMEHSATh 3HAHUS €CTECTBEHHOHAYYHBIX IUCLUUIUIMH JUIsS PEIIECHUS
npodeccuoHaNbHBIX 3a1au

OIIK.2 36 3HaTh OCHOBHBIE MOHATHUS U METO/bI MATEMAaTUYECKOTO aHAJIN3a,
aHAJIMTUYECKOW F€OMETPUH, TUHEWHOH anreOpsl, Teopun PpyHKUINN
KOMIUIEKCHOTO NIEPEMEHHOI0, TEOPHH BEPOSITHOCTEN U MaTEMaTHUECKON
CTaTUCTUKH, JUCKPETHON MaTeMaTHKU

I1K.1 322 3HaTh OCHOBHBIE IPUHIUIIBI MOJIETTUPOBAHUS

MeToabl MaTeMAaTHYECKON (PU3UKH

OIIK.1 33

3HaTh peoOpazoBanue Dypbe, CBOKWCTBA 0000EHHBIX (PYHKITHH,
OpPTOTrOHaJIbHBIE IOJIMHOMBI, chepuyeckyro ¢pyHkImo, GpyHkuuoo beccens,
¢byskuio ['puna

ONK.1 | y2

YMeTh MOIB30BaThCS CIEUATBHBIMU U 0000IIEHHBIMU (YHKITUSMU, pa3iarathb
nccaeayeMbie (YHKIMH 110 OPTOTOHABHBIM CUCTeMaM () YHKIIMI W ITOJTMHOMOB

OIK.1 | y5

YMmeTh MMPUMCHATDH MMOJYUCHHBIC 3HAHUA IJIA MATEMATUUICCKOTO MOACITIMPOBAHUA
IMPOLECCOB IMPH PCHICHUH KOHKPETHBIX 3a1a4 U3 KypCOB: KBAHTOBAasA MCXaHUKaA,
CTaTUCTHUYCCKAs (pI/ISI/IKa, (I)I/IBI/IKB. TBCPAOIro TCJIa

OIK.I |y7

YMeTh peniath OAHOPOIHBIE U HEOJHOPOIHBIE NU(depeHIInaabHble ypaBHEHUS
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B 3aJa4aX, OITMChIBAIONINX OCHOBHBIC MEXaHHYCCKHEC, KBAHTOBOMCXaHNYCCKUC,
OJICKTPOMAIHUTHBIC SIBJICHUSA

I1K.1

yl7

VMeTh cOCTaBIATH aJICKBAaTHBIC MOACIN

MeToabl MATEMATHYECKOI0 MOAC/JIMPOBAHUSA

I1K.1 316 Bragets MeTO1aMu 9MCIIEHHOTO MOACIUPOBAHUS (DU3UKO-XUMHUUYECKHUX
MIPOIIECCOB U SIBJICHUH, JIeXKAIINX B OCHOBE HAHOTEXHOJIOTHU

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

I1K.1 321 3HaTh MATEMATHYECKUM anmnapaT U YUCIECHHbIC METO/IbI JJIsl MOJICIIMPOBAHUS
(U3HKO-XMMHYECKHUX TPOIIECCOB U SIBJICHUM, JISKAIIUX B OCHOBE
HAHOTEXHOJIOTUH

I1K.1 322 3HaTh OCHOBHBIE IPUHIIMITBI MOJEIUPOBAHUS

I1K.1 yl7 YMeTb COCTaBJIATh aJCKBaTHBIE MOJCIIH

duznvecKkne 0CHOBBI JICKTPOHUKHU

OIIK.3

32

3HaTh 3JIEMEHTHYIO 0a3y aHaJIOTOBOI U U(PPOBON TEXHUKH, TPUHITUIT
JEUCTBHS M METO/IbI PacyeTa JIEMEHTOB aHAIOTOBBIX U U(PPOBBIX
WHTETPAIHHBIX CXEM

I1K.1

39

3HAaTb OCHOBBEI (1)I/I3I/IKI/I BaKyyMa, IUIa3Mbl U TBEPAOI'O TCJIa

IIK.1

313

3HATPH MIPUHIIMAITEI HCIIOJIB30BaHMS QU3NIecKuX 3P (PEKTOB B BaKyyMe, IUIa3Me U
B TBEPJIOM Telie B MpuOopax U yCTPOWCTBAaX BaKyyMHOM, MJIa3MEHHOM,
TBEPAOTEIIBHOM, MUKPOBOJIHOBOW 3JIEKTPOHUKH

IIK.3

31

BJIa/IETh METOJIaMU 3KCIIEPUMEHTAJIbHBIX HCCIIEI0BAaHUI TApaMETPOB U
XapaKTepUCTHK NPUOOPOB U yCTPOUCTB BAKYYMHOM, IJIa3MEHHOM,
TBEPAOTENBHON, MUKPOBOJIHOBOM 3JIEKTPOHUKH U HAHOIEKTPOHUKHU

IIK.3

y2

YMETb MIPUMEHITh METO/IbI pacyeTa MapaMeTpoB U XapaKTEPUCTHK MPUOOPOB U
YCTPOMCTB BaKyyMHOM, INIA3MEHHOM, TBEPAOTEIBHON, MUKPOBOJHOBOM
AJIEKTPOHUKH U HAHODJIEKTPOHUKU

[IK.5

36

3HATh KOHCTPYKLUH, TApaMETPhl, XapaKTEPUCTUKU MPUOOPOB U YyCTPOMCTB
BAKYYMHOMH, IUIA3MEHHOM, TBEPAOTEIbHOM, MUKPOBOJIHOBOM DJIEKTPOHUKH

JJieMeHTHas 0a3a JIEKTPOHUKH

OIIK.3 32 3HaTh 3JIEMEHTHYIO 0a3y aHaJIoroBOi U HUPPOBON TEXHUKH, TPUHIUI
JEHCTBHS U METO/IbI pacyeTa JIEMEHTOB aHAJIOTOBBIX U LIU(PPOBBIX
UHTETPAJIbHBIX CXEM

OIlK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTUK MOJIYIPOBOIHUKOBBIX AJIEMEHTOB

OIIK.3 y5 YMeTh UCTI0Ib30BaTh OCHOBBI TEOPUH MOIYIPOBOAHUKOB JIJIsl IOCTAHOBKU U
pelIeHns 3a/1a4 ONMCaHMsI IPOIIECCOB, MPOUCXOAAIINX B TPHOOpax

OIIK.7 31 HMeTs nipeacTaBiieHne O MEPCIEKTUBHBIX HANIPABICHUSX PA3BUTHS
TIOJTYTTPOBOTHUKOBOM 2JIEMEHTHOMN 0a3bl

IIK.1 311 Nmets npeacraBiaeHne 0 COBPEMEHHBIX PUHIIMIIAX TOCTPOEHUS
TEOpPETUYECKUX MoJieneil pu3nuecKux mpoIeccoB B MOTYMPOBOIHUKOBBIX
npubdopax

IIK.1 315 3HaTh pU3NUECKUE MPUHIUIIBI pabO0ThI, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUU U3TOTOBJIEHUS U MPUHIUIIBI TOCTPOEHUS HHTETPaJIbHBIX
MHUKPOCXEM U (PYHKIIHOHAJIBHBIX 3JIEMEHTOB

[IK.1 yl10 YMeTh 0CylIeCTBIATh BHIOOP 3JIEMEHTHOU 0a3bl aHATOTOBBIX U U(POBBIX

HMHTETPAIBHBIX CXEM U TEXHOJIOTMH UX U3TOTOBJICHHS B 3aBUCUMOCTH OT
TpeOOBaHUH K JIEKTPUUYECKUM XapaKTePUCTHKAM

Marepuabl 3J1eKTPOHHON TEXHUKHU

OIlK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX IPYIII MATEPUAJIOB: JUIEKTPHUKOB,
I0JIYTIPOBOJIHUKOB, IPOBOJHUKOB, MAarHUTHBIX MaTEPHUAJIOB
OIlK.2 32 3HATh KJIACCU(UKALIMIO TBEPABIX T€J Ha METAJIJIbl, HOJYIPOBOIHUKU U
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IURJIEKTPUKHU C TOUKU 3pEHUs 30HHOH TeOpUH

OIIK.2 33 3HaTh OCHOBHBIE JIEKTPUUECKUE, MATHUTHBIE U ONITHYECKUE CBOMCTBA TBEPABIX
TeJ, MEXaHU3Mbl IPOTEKAHUS TOKA

OIIK.5 32 3HATh METOJIbI 00PabOTKH HKCIEPUMEHTAIBHBIX JAHHBIX COBPEMEHHBIMU
IPOrpaMMHBIMH TAaKETaMU

OIIK.6 yl YMETb IIPOrHO3UPOBATh U3MEHEHUE CBOWCTB MaTEPUAIIOB IIPU U3MEHEHUU
BHEIIIHUX YCJIOBUH WJIN BO3IEHCTBUIM: JaBlI€HUs, TEMIIEPATYPBI, JIEKTPUUECKUX
Y MarHUTHBIX N0JIEN, OCBEIICHMUSI

OIIK.6 y2 YMETh UCIOJIH30BaTh CIIPABOYHBIA MaTEepHal IO BEIOOPY TPEOyEeMBbIX
MaTEpUAJIOB JUIsl KOHKPETHBIX YCTPONUCTB

IK.1 314 3HaTh QU3HYECKYIO CYITHOCTh IPOIIECCOB, MPOTEKAIOITUX B IPOBOJHUKOBBIX,
IIOJIYIIPOBOIHUKOBBIX, AU3JIEKTPUUECKUX U MAarHUTHBIX MaTepHualax B
pa3NIUYHbIX YCIOBUSAX SKCIUTyaTallUy;

[IK.2 y4 BJIAJIETh METOJAAaMHU SKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM MapaMeTpoB U
XapaKTEPUCTUK MAaTEPUAIOB BAKYYMHOM, IIJIa3MEHHOW, TBEPAOTEIbHOM,
MHUKPOBOJIHOBOH 3JIEKTPOHUKH U HAHO3JIEKTPOHUKHU

I1K.2 yll Brnagets odopMiIeHHEM OTYETHON HAYYHO-HCCIIEA0BATEIHCKON TIOKYMEHTAIIUN

MukponpoueccopHbie CHCTEMbI

OIIK.5 31 3HaTh METO/IbI ¥ TEXHHUYECKUE PEIICHHs OpraHu3aluy 0OMeHa HH(popMaIueii B
MHUKPOIPOLIECCOPHBIX CUCTEMAX

OIIK.5 33 3HaTh OCHOBHBIE BUIbI HAMSITH MUKPOIPOIIECCOPHBIX CUCTEM

OIIK.5 34 3HaTh CUCTEMY KOMAaHJl MUKPOIIpOIeccopa

OIIK.5 35 Nmets npeacraBineHue 0 METOAaxX OPraHU3aly B3aUMOIECUCTBUS JIEMEHTOB
MHUKPOIPOLIECCOPHON CHCTEMBI

OIIK.5 yl VImeTb OnbIT HCHOIB30BAHUS CTAHAPTHOIO HHTEp(delica MUKPOIIPOLIECCOPHBIX
CHCTEM B YCTpOHCTBaxX cbopa u 00paboTku nH(GOpMAINH, HATTMCAHHS
IIPOrpaMMm

OIIK.5 y2 YMeTh UCIIOIB30BATh MUKPOIIPOLECCOPHBIE CUCTEMBI IPU PEILIEHUH
KOHKPETHBIX 33/1a4 aBTOMAaTU3aLUN DKCIIEPUMEHTA U YIIPABIICHUS
IIPOM3BOJICTBEHHBIMU IPOLIECCAMHU

OIIK.5 y3 YMeTh 0CYIIECTBIISATh BBIOOP CTPYKTYPBl MUKPOIPOLIECCOPHOI CHCTEMBI B
COOTBETCTBHH C IIOCTABJICHHOM 3aJ1a4eil

OIIK.7 32 HMeTp nipeacTaBiieHnE O COBPEMEHHBIX TPUHIIMIIAX IOCTPOEHUS
MUKPONPOIIECCOPOB U MUKPOIIPOLIECCOPHBIX CUCTEM

IIK.5 39 3HaTh CTPYKTYPY MUKPOIIPOLIECCOPHOM CHCTEMBI, OCHOBHBIE Pa3HOBUIHOCTH
ApPXUTEKTYPhl COBPEMEHHBIX MUKPOIPOIIECCOPOB

IIK.5 313 WmeTp nipencTaBiieHne O NEPCIIEKTUBHBIX HANIPABICHUSX Pa3BUTUSA
MHKPOIPOLIECCOPHON TEXHUKHU

Pu3uKa NoJYNPOBOAHUKOB

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

OIIK.1 36 3HATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT CTENIEHU HEYNOPSII0UEHHOCTH

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SBISIONINECS Oa30BBIMU /ISl PEIICHUS 3a71a4
poeCCUOHATHHON EATETLHOCTH

OIIK.2 33 3HATh OCHOBHBIE JIEKTPUUECKNE, MATHUTHBIE U ONITUYECKUE CBOMCTBA TBEPIBIX
T€J, MEXaHU3MBbI IPOTEKAaHUs TOKA

OIIK.2 38 3HaTh PU3UKO-MaTEMAaTHUYECKHE MOEIH MTPOLIECCOB B 00bEME U Ha
MTOBEPXHOCTH MOJYNIPOBOJHUKOBBIX MaTEpHaIOB

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

Marepuajibl MUKPOCMCTEMHOM TEXHUKH

I1K.2

\35

‘ 3HaTh KJ'IaCCI/I(I)I/IKaL[I/IIO TBCPALIX TCJI HA MCTAJUIbI, IMOJIYIIPOBOAHUKH U
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JUDJICKTPUKHU C TOUYKHU 3PEHHsI 30HHOM TEOpUHU

I1IK.2 37 3HaTh CBOMCTBA Pa3JIMYHbIX IPYII MATEPHAIIOB: AUIJIEKTPUKOB,
IIOJIyIIPOBOIHUKOB, IIPOBOJHUKOB, MArHUTHBIX MaTEPHUAJIOB, MAaTEPUAJIOB C
naMsAThIO (POPMBI, aTaNTHBHO-PE(IICKCUBHBIX MaTEpPHaJIOB

I1K.2 311 3HaTh KJIacCU(DHUKAIIMIO MAaTEPHUAIOB MUKPOCUCTEMHON TEXHUKHU

I1IK.2 313 3HaTh METO/IbI OLIEHKH OCHOBHBIX CBOIMCTB MaTepHaloB MUKPOCHUCTEMHON
TEXHUKHU

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

I1IK.2 317 3uate ¢pusndeckue 3peKTo U ABICHNUS, ISKAIINE B OCHOBE IPUMEHEHHUS
MaTEpHUaJIOB B MUKPOCUCTEMHON TEXHUKE

[IK.2 y2 Bnanets HaBbIkamMK aHAIM3a (U3UKO-XUMHUYECKUX CBOMCTB MaTEPHUAJIOB,
HCIOJIb3YEMBIX B MUKPOCUCTEMHON TEXHUKE

[IK.2 y3 Biiagets cBeleHUSMH O TEXHOJIOTUH U3TOTOBJICHUSI MAaTEPUAIIOB
MUKPOCHCTEMHOMN TEXHUKHU

IIK.2 y5 Bnagers HaBbIKaMU UCCIIEJOBAHMSI OCHOBHBIX XapaKTEPUCTHK MaTEpUAJIOB
MUKPOCHCTEMHOMN TEXHUKHU

IIK.2 y7 Bnagers HaBbIKaMU IPUMEHEHUS PA3JIMUHBIX MaTEPUAJIOB AJIs CO3AAHUS
KOMITOHEHTOB MUKPOCUCTEMHOM TEXHUKHU

IIK.2 y9 Brnaners HaBbIKaMM IPUMEHEHMsI CIPABOYHOIO amnmapara 1o BeI0opy
TpeOyeMbIX MaTepHaIOB U KOMIIOHEHTOB JIEKTPOHHOU TEXHUKH IS
KOHKPETHBIX IPUMEHEHUN

I1K.2 yll Brnagets odopMiIeHHEM OTYETHON HAYYHO-HCCIIEA0BATEIHCKON TOKYMEHTAIIUN

IIK.2 yl3 YMeTh onpenensTh Ha/le)KHOCTb, CTA0OMIIBHOCTh U BOCTIPOU3BOAMMOCTD
XapaKTEPUCTUK MaTepUaAJIOB U 3JIEMEHTOB IPU HAJIMYMY BHEIIHUX BO3JIEHCTBUI

[1IK.2 yl4 YMeTh 0CyILIeCTBIATh BBIOOp MaTepUalioB JJis pean3alui KOMIOHEHTOB
MUKPOCHCTEMHOM TEXHUKH C Y4€TOM KOHCTPYKIIMH, TEXHOJIOTHMH UX CO3/1aHUs U
YCJIOBUH DKCILTyaTalluH

I1IK.2 yl5 YMeTh OCYyLIECTBIATh CPABHEHUE XapaKTEPUCTUK MATEPHATIOB
MUKPOCHUCTEMHOM TEXHUKHU U ONPENEISITh 00JIaCTh UX PALIMOHAIIBHOTO
ITPUMEHEHHUS

Mukpo3jieKTpoMexXaHuKa

IK.1 36 3HaTh 0COOEHHOCTH MPOsBIEHUS 3()(HEKTOB U MPOLIECCOB, JEkKAIUX B OCHOBE
(YHKIIMOHUPOBAHMSI MUKPOMEXaHUYECKUX U MUKPOIJIEKTPOMEXaHUUECKUX
CHCTEM B 3JIEMEHTAX C MUKPOHHBIMU pa3MepaMu

IIK.1 310 3HaTh PU3NUECKHre NPUHIMIIBI, 3()PEKTH U MPOIECCHI, JIKAIUE B OCHOBE
(GYHKIIMOHMPOBAHUS MUKPOMEXaHUYECKMX U MUKPOIJIEKTPOMEXaHUYECKUX
CHCTEM

IK.1 y2 Brnanets HaBbIkamMM onpesieneHns o0acTel palroHaIbHOIO UCIIOIb30BaHUS
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPOUCTB

IIK.1 yb Bnaners HaBbIKaMU IPUMEHEHUSI METOJI0B pacu€Ta U UCCIEA0BAHUS
MHUKPO3JIEKTPOMEXaHUUECKUX 3JIEMEHTOB U YCTPONCTB

[K.1 yll YMeTh UCNOIB30BaTh OCHOBHBIE METO/BI U AJITOPUTMBI pacuéTa
MHUKPO3JIEKTPOMEXAHUUECKHUX CUCTEM C YUETOM YCIIOBUM pealu3aluy U IPaHULL
MIPUMEHEHUS

KBanTOBasi MexaHMKA

I1K.1 318 3HaTh OCHOBHBIE MOJIOKEHHUSI KBAHTOBOW MEXaHUKH M CTATUCTHUUYECKON PU3UKU

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

IK.1 yl4 BJIaJIeTh HaBbIKaMH pabOThI ¢ MATEMaTHUECKUM aIllapaToM KBaHTOBOMN
MEXaHHUKHI
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TK.1 y16

VYMeTh HCITONIB30BaTh KBaAaHTOBOMECXaHUYCCKYIO CYIITHOCTD ITPOLECCOB ITPU
HU3YUCHUU U UCCIICAOBAHUUN paGOTBI 9JICMCHTOB HAHO U MHKpOCHCTeMHOﬁ

TCXHUKHU

Hucyunaunvl (Mooyau), 6apuamusHule, no b100py cmyoeHma

KomnoHeHTHI MUKpPOC

HCTEMHOM TeXHUKH

IK.1 33 3HaTh NPUHIMITEI PA0OTHI U OCHOBHBIE ITAPAMETPhI TATYNKOB (PHU3UIECKUX
U3MEPEHUH B MUKPO- U HAHODJIEKTPOHHOM HCIIOJHEHHUH, TEXHOJIOTHIO HX
U3rOTOBJIEHUS

[K.1 37 3HaTh COBPEMEHHBIC 00JIaCTH TPUMEHEHUSI MUKPO- U HAHOAJIEKTPOHHBIX
JATYMKOB B AJIEKTPOHHBIX MPHOOpaxX M YCTPOUCTBAX, TCHACHIIUU U
IIEPCIIEKTUBBI UX Pa3BUTHUS

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

IK.1 319 3HaTh pU3NUECKUE MPUHIUITBI PA0OTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

IIK.1 yl YMeTb NpUMEHSTh METO/Ibl MOACTUPOBAHUS C 1IETbI0 (P PEeKTUBHOM
ONTHMHU3ALMH CBOMCTB MaT€PHAJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOM
TEXHHUKH, POLIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOJUArHOCTUKH

IIK.1 y4 Bnagers MeToaMu pacueTra, MOAEIUPOBAHUS U IIPOCKTUPOBAHUS JATYNKOB
(bU3NIECKUX U3MEPEHUH B MUKPO- U HAHODJICKTPOHHOM HMCIIOJTHEHUHT

IK.1 y5 Bnagers HaBbIKaMu pacueTa OCHOBHBIX I1apaMETPOB MATEPUAIIOB U
KOMITOHEHTOB MUKPO- U HAHOCUCTEMHON TEXHUKU

[K.1 y9 YMeTh Npon3BOAUTE 0OOCHOBAHHBIHN BBIOOP AATUYUKOB (PU3MUECKUX U3MEPEHUN
B MUKPO- U HAHO3JIEKTPOHHOM HCIIOJIHEHUU

IIK.2 34 Bnagers MeTo1aMu SKCIIEPUMEHTAIBHOIO UCCIIEJOBAHMSI IAPAMETPOB U

XAPAKTCPUCTHK MAaTCPHUAJIOB U KOMIIOHCHTOB HAHO- U MI/IKpOCI/ICTGMHOf/'I
TCXHUKHU

CEHCOprIe MUKPOCUCTEMBI

IIK.1 33 3HaTh NPUHIMIBI PAOOTH U OCHOBHbBIE TApaMETPhI JATYMKOB (PUZNUECKUX
U3MEpPEHUI B MUKPO- U HAHODJIEKTPOHHOM HCIIOJHEHHUH, TEXHOJIOTHIO HX
W3TOTOBJICHUS

IK.1 37 3HaTh COBpEMEHHbIE 00JIACTH MPUMEHEHHSI MUKPO- U HAHOAJIEKTPOHHBIX
JATYUKOB B AJIEKTPOHHBIX MPUOOpax U YCTPONCTBAX, TEHACHLIUU U
NIEPCIIEKTUBBI UX Pa3BUTHUS

IIK.1 yl YMeTh NpUMEHSATh METO/Ibl MOJIETTUPOBAHUS C 11€bI0 3 (HEKTUBHON
ONTHMH3ALMH CBOMCTB MaT€pHaJIOB U1 KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOMN
TEXHHUKH, MPOIIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOJUArHOCTUKH

IK.1 y4 Bnaners MeToaMu pacueTa, MOJEIUPOBAHUS U IIPOCKTUPOBAHUS JATYNKOB
(bu3NYECKUX U3MEPEHNUH B MUKPO- U HAHOAJIEKTPOHHOM UCTIOJHEHUH

IK.1 y5 Bnagers HaBbIKaMU pacueTa OCHOBHBIX I1ApaMETPOB MATEPUAIIOB U
KOMITOHEHTOB MUKPO- U HAHOCUCTEMHON TEXHUKHU

IIK.1 y9 YMeTh Npou3BOIUTH 0OOCHOBAHHBIN BHIOOD JATYMKOB (PU3MUECKUX U3MEPEHUN
B MUKPO- U HAHORJIEKTPOHHOM HCIIOJIHEHUU

CxeMOTEeXHHKA

IIK.5 34 3HaTh METO/Ibl TPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3JI0B KOMOMHAIIMOHHOTO U
MOCJIEI0BATEIBHOCTHOTO TUIIOB, OCHOBHBIE TUIIbI ()YHKIIMOHATIBHBIX Y3JIOB
COBPEMEHHOM 3IIEKTPOHUKHU

IIK.5 37 3HaTh MOHATUIHBIN anmnapaT (TEPMUHOJIOTHIO) TUCIUIUINHBI, OCHOBHBIE 3aKOHBI
OyIn1eBoii anredpsbl, CIOCOOBI MPEACTABICHUS JIOTHYECKUX (PYHKITHIA

I1K.5 38 3HaTh CXEMOTEXHHUKY U ITapaMeTpbl 0a30BbIX JJIOTHYECKHUX JIEMEHTOB

IIK.5 310 Hmetsb nmpeacTaBieHne 0 METOAAX MPOEKTUPOBAHUS (PYHKIIMOHAIBHBIX y3JI0B

11 (POBON AIEKTPOHUKHI
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IIK.5 311 HNmetph npeacTaBiaeHne 0 HOBEUIIIUX CPENICTBAX Pa3paOdOTKH M MOJICTUPOBAHUS
(YHKIMOHATIBHBIX Y3JI0B IU(PPOBOI 37TEKTPOHUKU

IIK.5 312 Nmeth npeacTaBiaeHne 0 COBPEMEHHBIX MPUHIIUITAX MTOCTPOEHUS U (PPOBBIX
y3JI0B M TU(POBBIX HHTETPAIBHBIX CXEM HA UX OCHOBE

[IK.5 yl VMeTp OnbIT IPOEKTHUPOBAHUS KOMOWHAIIMOHHBIX U TOCIEA0BATEIbHOCTHBIX
YCTPOMCTB

IIK.5 y3 YMeTh UCTIOIB30BaTh METOUKY TPOCKTUPOBAHUS (QYHKIIMOHAIBHBIX Y3JI0B MPH
pElIeHNN KOHKPETHBIX 3a/1a4

IIK.5 y4 YMeTh NPUMEHSTh TUITOBBIE CXEMHBIC PEIICHUS U TUIIOBbIC (PYHKITMOHAIHHBIC
y3JIbI B HOBBIX pa3paboTKax

IIK.5 y6 YMeTh NpOBOAUTH aHAJIU3 TPOEKTHOT'O PEIICHUSI HA COOTBETCTBUE UCXOJHOMY
3aJIaHUIO0

MuKpo3/1eKTPOHHKA

OIIK.3 32 3HaTh JIEMEHTHYIO 0a3y aHaJoroBOM U ITUGPOBOM TEXHUKH, IPUHITUTT
JEWCTBUS K METO/IbI pacyeTa 3JEMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTETPAIbHBIX CXEM

IK.1 315 3HaTh pU3NUECKUE TPUHIUIIEI PabO0ThI, (GPU3NIECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUU U3rOTOBJICHUS U IPUHUUIIBI IOCTPOCHUS MHTETPAIbHBIX
MHUKPOCXEM U (PYHKIIHOHAILHBIX 3JIEMEHTOB

IK.1 yl0 YMeTh 0CyIIeCTBISATh BBIOOP 3JIEMEHTHOM 0a3bl aHAJIOTOBBIX M LHU(POBBIX
UHTETrPaJIbHBIX CXEM U TEXHOJIOIMH WX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBaHUM K DJIEKTPUUECKUM XapaKTEPUCTHKAM

[IK.1 yl3 YMeTh CHHTE3UPOBATh AHAJIOTOBBIC U IIU(PPOBBIC YCTPOMCTBA HA OCHOBE
JTaHHBIX 00 UX (YHKIIMOHATHHOM Ha3HAYEHHH, FIEKTPUUYECKUX MapamMeTpax u
YCIJIOBUSIX 3KCILTyaTalluu

IIK.5 34 3HaTh METO/IbI MPOCKTHUPOBAHUS (PYHKIIMOHATBHBIX Y3JI0B KOMOMHAI[MOHHOTO U
MIOCJIEI0BATEIBHOCTHOTO TUIIOB, OCHOBHBIE TUIIbI ()YHKIIMOHATIBHBIX Y3JIOB
COBPEMEHHOM 3IIEKTPOHUKHU

IIK.5 37 3HaTh NOHATUIHBIN anmnapaT (TEPMUHOJIOTHIO) TUCHUIUIMHBI, OCHOBHBIE 3aKOHBI
Oyn1eBoii anredpsl, CIocOObI MPEACTaBIECHUS JIOTHYECKUX (PYHKITHIA

I1K.5 38 3HaTh CXEMOTEXHUKY U MapaMeTpbl 0a30BbIX JIOTHYECKUX IEMEHTOB

IIK.5 310 Nwmets npencrasiieHne o0 MeTo1ax MPOEKTUPOBAHUS (PYHKIIMOHAIBHBIX Y3J10B
1M POBOI AIEKTPOHUKHU

IIK.5 311 NwmeTs npencraBiieHre 0 HOBEHIINUX CpeAcTBaxX pa3pabOTKH U MOAEITUPOBAHUS
(YHKIMOHATIBHBIX Y3JI0B IM(PPOBOI 37EKTPOHUKHU

IIK.5 312 Nwmets npencTaBieHne 0 COBPEMEHHBIX MTPUHIIMIIAX MOCTPOEHUS [IUPPOBBIX
y3JI0B M IU(POBBIX MHTETPAJILHBIX CXEM Ha MX OCHOBE

IIK.5 yl HmeTp onbIT NpOEKTUPOBaHUS KOMOWHAIIMOHHBIX U MOCIIEA0BATENbHOCTHBIX
YCTPOWCTB

IIK.5 y3 YMeTh UCTI0Ib30BaTh METOAUKY TPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX y3JI0B IPH
pELIEHNN KOHKPETHBIX 3a/1a4

IIK.5 v4 YMeTh NpUMEHSTh TUIIOBBIE CXEMHBIE PEILIEHUS! U TUIIOBbIE (PYHKIIMOHAJIbHBIE
y3JIbl B HOBBIX pa3paboTKax

IIK.5 yb YMeTh NpOoBONTE aHAJIN3 IPOEKTHOTO PELIEHUS HA COOTBETCTBUE UCXOAHOMY
3aJIaHUIO0

OCHOBBI IPOCKTHPOBAHHUS JJICKTPOHHONH KOMIIOHEHTHOM 0a3bl

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

I1K.4 yl YMETh BBIMIOJHATH MPEIBAPUTEIBHOE TEXHUKO-9KOHOMUYECKOE 000CHOBaHHE
MIPOEKTOB

IIK.5 31 3HaTh METOJIbl pacyeTa 3JIEMEHTOB aHAIOTOBBIX U HU(POBBIX HHTETPATILHBIX
CXeM
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ITK.5 33 3HATh ATANbl MPOCKTHUPOBAHUS JIEKTPOHHON KOMIIOHEHTHON 0a3bl

I1K.5 35 3HATh METOJIbl TPOEKTHUPOBAHHUS HJICKTPOHHON KOMIIOHEHTHOMN 0a3bl

[IK.5 314 BJIa/IETh HOBBIMU TEXHOJIOTHSIMH, 00€CTIEUNBAIOIIIMMH MTOBBIILICHUE
3¢} (HEKTUBHOCTH MMPOEKTOB, TEXHOJOTHUECKUX MPOIIECCOB, IKCILTyaTalUH U
00CITyKMBaH!sI HOBOM TEXHUKU B 00JIACTH SJIEKTPOHUKU U HAHOAJIEKTPOHHUKHU

IIK.5 315 BJIaJIETh COBPEMEHHBIMU IIPOTPAMMHBIMU CPEACTBAMU MOACIUPOBAHUS U
MIPOEKTUPOBAHUSI IPUOOPOB U YCTPONUCTB BaKYyMHOM, TJIa3MEHHOM,
TBEPAOTEIBbHON, MUKPOBOJIHOBOM JIEKTPOHUKHU U HAHOIJIEKTPOHUKHU

[IK.5 y2 yMETh 00ecreuynBaTh KOHCTPYKTUBHYIO pean3aliio MaTepraioB U 3JIEMEHTOB

AJIEKTPOHHON TEXHUKH B IPUOOPAX U YCTPONCTBAX JIEKTPOHUKU U
HAHOYJICKTPOHUKH

OcHOBBI PAANOTEXHUKHA

I1IK.2

yl6

YMCTDb IIPOU3BOANUTE U3MECPCHUA SJICKTPUICCKUX BCIIMYUH C TIOMOIIBIO
3JIEKTPOU3MEPUTEIIBHBIX aHATIOTOBBIX U HU(PPOBBIX IPUOOPOB, ONPENENATh
IapaMeTpsl PaIi03JEKTPOHHBIX YCTPOUCTB, CAMOCTOSITENILHO pa300paThes B
INPUHLIUIHAIBHON CXeM€e YCTPONCTB, BBINOJIHUTh MOHTAX PaN03IEKTPOHHOTO
YCTPOWCTBA

IIK.5

32

3HATh TEOPETHUYECKHE OCHOBHI TEOPUH CUTHAJIOB, IPEOOPA30BAHMSI CUTHAJIOB B
IIpolLecce nepeaayu 1 npuemMa, paboTy OCHOBHBIX Paii03JIEKTPOHHBIX
yYCTPOICTB, OCHOBHBIE MOHSATHUS CXEMOTEXHUKU

IIK.5

BJIQJICTh MAaTEMATHYECKUMH METOJIaMU OOPaOOTKHU M aHAIN3a JIEKTPUICCKIX
CUTHAJIOB, TOCTPOCHHUS MPOCTEHIINX CXEM JIs YCUIICHUS, TPpeoOpa3oBaHus U
T€HEPUPOBAHUS CUTHAJIOB, UMETh HABBIKU MKW U MOHTaXKa
PaZIMOAJIEKTPOHHBIX YCTPOICTB

KBanToBasi M onTH4YecKas JJICKTPOHHUKA

IIK.1 34 3HaTh Qusnueckue 3(h(HEKThl JekKalue B OCHOBE IPUOOPOB ONTONIEKTPOHHBIX
pruboOpoB

IK.1 38 3HaTh GU3NYECKYIO U XMMUYECKYIO CYIIIHOCTb IIPOLIECCOB U SIBJICHUH,
MIPOTEKAIOIINX B 3JIEMEHTAX, MPUOOpaxX U CUCTEMaxX ONTO3JIEKTPOHUKU

IK.1 y3 Bnagers 0OCHOBHBIMU METOZaMH ITOCTPOEHUS ONTOAJIEKTPOHHBIX CUCTEM U
pruboOpoB

I1K.1 y8 YMeTh HCNIOIB30BATh MATEMATHYECKUI annapar TEOPUH KBAHTOBOW ONTHKHU

IIK.5 y5 YMeTh NpaBUIBHO UCIIOJIB30BAaTh 3aKOHOMEPHOCTH I Pealln3alun
MOTEHIIMAJIbHBIX BO3MOYKHOCTEN MaTepUasoB P MPOEKTUPOBAHUU U CO3JaHUU
puOOPOB KBAHTOBOM M ONTUYECKOH 3J€KTPOHUKU

MuxpoonTuka u ()OTOHHKA

IK.1 34 3Hate pusndeckue 3(pQeKTol Jexanre B 0CHOBE NPUOOPOB ONTO3IEKTPOHHBIX
pruboOpoB

IK.1 38 3HaTh GU3NYECKYIO U XMMUYECKYIO CYIIIHOCTb IIPOLIECCOB U SIBJICHUH,
MIPOTEKAIOIIMX B 3JIEMEHTAX, MPUOOpaxX U CUCTEMAax ONTOAJIEKTPOHUKU

IIK.1 y3 BnageTrs 0CHOBHBIMU METOZAMU ITOCTPOEHUS ONTO3IEKTPOHHBIX CUCTEM U
prudoOpoB

I1K.1 y8 YMeTh UCTI0Ib30BaTh MATEMATUYECKHI anmnapar TEOpUU KBAHTOBOM ONTHKHU

IIK.5 y5 YMeTh NpaBUIBHO UCIIOJIB30BATh 3aKOHOMEPHOCTH ISl pealu3aliu

MOTEHIIMAJIbHBIX BO3MOKHOCTEN MaTeprasoB MPHU MPOSKTUPOBAHUH U CO3JaHUH
puOOPOB KBAHTOBOM M ONTUYECKOH 3JIEKTPOHUKHU

CrenuaJjbHbIe IJ1aBbI

¢pu3ukn 1

OIIK.2 39 3HaTh 3aKOHOMEPHOCTH CTPOEHUSI 0OPATHOTO MPOCTPAHCTBA, IOCTPOSHHUE 30HbI
bputrosna
OIIK.2 310 3HaTh OCHOBHbIE TEPMUHBI M 0003HAUEHUS, TPUHSATHIE 17151 OMUCAHUS

KPHUCTAJUIMYECKUX CTPYKTYP, KPUCTAJUIMYECKUE PEIIETKH
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OIIK.2 y10 YMeTh BBIOUpaTh M UCTIOIB30BaTh JIJIs pacueTa mapaMeTpoB HCCIETyeMOTo
00BEKTa KOHKPETHBIE METO/Ibl, CPAaBHUBATH PE3yIbTAaThl pacyeTa, MoJTy4eHHbIC
pa3IMYHBIMU METOJAMH, BBIYMCIIATH 3IEKTPO(PU3NUECKHE U ONITHYECKUE
XapaKTEPUCTUKHU TBEPIBIX TeIl

OIIK.2 yll YMeTh UCIOIb30BaTh OCHOBBI TEOPUU CUMMETPUHU TBEPAOTO Tea s
IIOCTAHOBKH U PELLEHUS 3a7a4 ONHUCAaHUs IIPOLECCOB, IPOUCXOIALINX B
TBEPABIX TeJIaX

OIIK.2 yl2 YMeTb NPeACTaBIATh PE3YJIbTATHI PEIICHUs OTACIbHBIX 33/1a4, ONIUCAHUE
pacueTHO-rpa)uyecKoro 3a1aHus B yA00HOH U1 BocpusiTHs Gopme

I1K.1 yl7 YMeTbh COCTaBIIATh aJCKBAaTHBIE MOJEIIH

Kpucraanorpadus

OIIK.2 39 3HaTh 3aKOHOMEPHOCTH CTPOEHUS 0OPATHOTO IIPOCTPAHCTBA, IOCTPOECHUE 30HBI
bpuuttosna

OIIK.2 310 3HaTh OCHOBHBIC TEPMUHBI U 0003HAYCHHUS, IIPUHSTHIC JJISI ONTUCAHUS
KPUCTAJINYECKUX CTPYKTYP, KPUCTAJUINYECKUE PEHIETKU

OIIK.2 yl10 YMeTh BIOUPATh U UCTIOIB30BATh JJIS pacyeTa MmapaMmeTpoB UCCIENyeMOro
00BEKTa KOHKPETHBIE METO/IbI, CPAaBHUBATH PE3YIbTATHI pacueTa, OJyIeHHbIC
Pa3IUYHBIMU METOJJAMU, BBIYUCIIATH 3IEKTPO(PU3NUECKIE U ONITHYECKUE
XapaKTEPUCTUKHU TBEPJBIX Tell

OIIK.2 yll YMeTh UCIIOIB30BaTh OCHOBBI TEOPUU CUMMETPUHU TBEPAOTO TENA IS
IIOCTAHOBKH U PELLEHUS 3a7a4 ONHUCAaHUs IIPOLECCOB, IPOUCXOISALINX B
TBEPABIX TeJIaxX

OIIK.2 yl2 YMeTb NpeACTaBIATh PE3YJIbTATHl PEIICHUs OTACIbHBIX 33/1a4, ONMCAHHUE
pacueTHO-rpa)uyecKoro 3aaHus B yA00HOH i BocpusiTus Gpopme

I1K.1 yl7 YMeTh COCTaBIATh aJICKBaTHBIE MOJEIIH

CnenuajbHble 1J1aBbl PU3NKH 2

OIIK.1 312 MMETh MPEJCTaBIEHNE O METO/IaX CTATUCTUYECKON (PU3UKHU U TEPMOJUHAMUKH,
MICIIOJIb3YEMBIX JIJIsl ONIMCAHUs KJIACCUYECKUX SIBJICHUM B ra3ax M TBEPIbIX TEJIax

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

OIIK.1 yl3 YMETh UCIOJIH30BaTh (Da30BOE MPOCTPAHCTBO ISl CTATHCTHYECKOTO OMHCAHUS
CHUCTEMBI YaCTHUIL

OIlIK.1 y14 YMETh IPUMEHSATh TEOPEMY O paclpeesIEHUU SHEPTUH 10 CTENEHSIM CBOOOIbI

I1K.1 318 3HaTh OCHOBHBbIE MOJIO’KEHHsI KBAHTOBOM MEXaHMKH U CTaTUCTUYECKON (U3UKU

CraTucrtuyeckas gpusuka

OIIK.1 312 UMETb MIPEJCTABICHUE O METOAAX CTATUCTUYECKON (PU3UKU U TEPMOJIMHAMUKH,
MCIOJIb3YEMBIX JIJIsl ONMCAaHUs KJIACCUUECKUX SIBJICHUM B ra3ax U TBEPJbIX TeJIax

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

OIIK.1 yl3 YMETh HCII0JIb30BaTh (Pa30BOE MPOCTPAHCTBO JUIsl CTATUCTUYECKOTO ONMCAHUS
CHCTEMBI YaCTHI]

OIIK.1 yl4 YMETh IPUMEHSATh TEOPEMY O paclpe/ie]ICHUH SHEPTUH 110 CTENEHSIM CBOOOIbI

I1K.1 318 3HaTh OCHOBHBIE MOJIOKEHHUSI KBAHTOBOW MEXaHUKH M CTATUCTHUUYECKON PU3UKU

Metoabl HccIeI0BAHUSA IIOBEPXHOCTH TBEPABIX TeJl

[IK.2 310 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IBI U CPEACTBA U3MEPEHUS
(bU3MYEeCKUX BETUUYUH

IIK.2 312 3HaTh OCHOBHBIC BHJIBI M CBOMCTBA HAHOOOBEKTOB, HAHOMATEPHAJIOB,
YCTPOMCTB 1 MPUOOPOB Ha UX OCHOBE, TUTIOBBIE TEXHOJIIOTHYECKHE MPOLIECCHI
UX TOJY4YEHHUs, JIIEMEHTHYIO 0a3y, a Tak)ke TUIIOBOE 000pyI0BaHUE

[IK.2 yl YMeTh NPUMEHSATh COBPEMEHHBIE METO/IBI MCCIIEIOBAHUS 111 CUHTE3A U
aHaJIM3a MaTEpUAJIOB U KOMIIOHEHTOB MHUKpPO- M HAHOCUCTEMHON TEXHUKH

[IK.2 yb Biagets MeTOaMM 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS ITAPAMETPOB U
XapaKTEpUCTHK MaTepUaJIOB 1 KOMIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
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TEXHUKHU

I1IK.2

y10

YMmeTh MMPUMCHATH MCTOABI aHaJIn3a U O6pa60TKI/I SKCIICPUMCHTAIIbHBIX
JaHHBIX, CUCTCMaTHU3allu Hay‘lHO-TCXHquCKOﬁ I/IH(l)OpMaI_II/II/I

HOBerHOCTHbIe SABJICHUSI B HAHOPA3MEPHBIX CTPYKTYpPax

OIIK.1 35 3HaTh OCHOBHBIE (DM3UYECKUE 3aKOHBI U SBJICHUS

OIIK.1 36 3HATh 3aBUCHUMOCTb (DU3NYECKUX CBOMCTB OT CTENCHU HEYMOPSIOUEHHOCTH

OIIK.1 311 3HaTh OCHOBHBIE 3aKOHBI (DU3UKH, SBIISIOIIMECS Oa30BBIMH JIJIsI PEIICHHS 3a1a4
poecCHOHALHON e TEIIBHOCTH

OIIK.2 33 3HATh OCHOBHBIE 3JIEKTPUUECKNE, MATHUTHBIE U ONITUYECKUE CBOMCTBA TBEPBIX
TeJ, MEXaHU3MBbl IPOTEKAaHUs TOKa

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

IK.1 35 3HATh (PU3MUECKUE CBOICTBA CHCTEM C MOHMXEHHOHN Pa3MepHOCTHIO, METOIbI
UX CO3JIaHus

Teoperuyeckasi pusuka

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

OIIK.1 yl Bnagers MeTOIaMU M CPEACTBAMM €CTECTBEHHOHAYYHBIX JUCIUILINH

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

IIK.1 314 3HaTh (PU3UUYECKYIO CYLIHOCTh IPOLIECCOB, MPOTEKAIOUINX B IPOBOAHUKOBBIX,
MIOJIYIIPOBOIHUKOBBIX, AUAJIEKTPUUECKUX U MAarHUTHBIX MaTepualax B
Pa3IMYHBIX YCIOBHX KCILTyaTaluy;

JIEeKTPOIMHAMHUKA

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

OIIK.1 yl BnageTts MeTOIaMU M CPEACTBAMH €CTECTBEHHOHAYYHBIX JUCIUILINH

OIIK.1 y3 YMeTh NPUMEHATh 3HAHUS €CTECTBEHHOHAYYHBIX JUCLUILINH I PEIICHUS
npodecCHOHANIbHBIX 3a]1a4

IIK.1 314 3HATh (PU3HUECKYIO CYLIHOCTD MTPOLIECCOB, POTEKAIOIINX B IPOBOIHUKOBBIX,

MOJIYITPOBOAHUKOBBIX, JUIJICKTPHUICCKUX U MATHUTHBIX MAaTCpUaJiaX B
PA3JIMYHBIX YCIIOBUAX SKCILTyaTallu,

TexHoJorus MHUKPOCUCTEM

I1K.8

3]

3HaTh METOJbI pacdy€Ta TEXHOJIOTMYCCKUX PECIKUMOB U3I'OTOBJIICHUA 3JIEMEHTHOM
0asnl MHKPOIJICKTPOHUKH, KOMIIOHCHTOB HAHO-H MI/IKpOCI/ICTeMHOI\ﬁ TCXHUKU

I1K.8

32

3HaTh GU3NYECKYIO0, XUMUKO-(PU3NYECKYIO U TEXHOJOTHUECKYIO CYITHOCTh
IIPOLIECCOB, MPOTEKAOIINX IIPU U3TOTOBJIEHUN MUKPOCUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YNCTOTY MarepuasoB u noMeuiennit; ECT/ u eé
IIPUMEHEHHE

IIK.8

yl

Bnanets MPOCKTUPOBAHUEM TCXHOJIOT'UH U3T'OTOBJICHUSA 3JIEMEHTHOM 0a3bl
HaHO- U MHKpOCHCTeMHOﬁ TCXHUKHN

IIK.8

y2

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

IIK.8

y3

VmeTs BBI6I/IpaTI) MMPAKTUYCCKUC BAPpUAHTBI TEXHOJIOTHH U3TOTOBJICHUA HAHO- U
MHUKPOCUCTEM, CCHCOPOB U AKTHOATOPOB JJId PCIICHUA NMHKCHCPHBIX 3a1a4

IIK.8

v4

YMeTh MPOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
MIPOEKTUPOBAHUE KOMIIOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKH,
WHTEJUICKTYAJIbHBIX MUKPOCHCTEM, CECHCOPOB M aKTIOATOPOB

TexHos0orns npuGOPOB MUKPOCHCTEMHOI TEXHUKH

I1K.8

31

‘ 3HaTh MCTOJbI paCdCTa TCXHOJOTNMYCCKUX PCIKUMOB U3TI'OTOBJICHHU 3JIEMEHTHOI
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0a3nl MHKPOIJICKTPOHUKH, KOMIIOHCHTOB HAHO-H MHKpOCI/ICTeMHOﬁ TEXHUKU

I1K.8

32

3HaTh GU3NYECKYIO0, XUMUKO-(U3NIECKYIO U TEXHOJIOTHUECKYIO CYITHOCTh
IIPOLIECCOB, MPOTEKAIOIIUX IIPU U3TOTOBICHUN MUKPOCHCTEM;
IIPOM3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u noMeuienuit; ECT/ u eé
IIPUMEHEHHE

I1K.8

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

I1K.8

Brnanets nporneccamMu cOOpKH U repMeTH3aIMKA HAaHO- U MUKPOCUCTEM;
CHCTEMHBIM MOAXO0JI0OM K yIPaBJIEHUIO KAUeCTBOM IIPOAYKIHH, K IKCIUTyaTal[iH
Y CEPBUCHOM OOCTYXHBAaHHH TEXHOJOTHUECKOT0 000py10BAHUS

IIK.8

VYmeTs BBI6I/IpaTB IMPAKTUYCCKUEC BAPHUAHTEI TEXHOJIOTHH U3TOTOBJICHUA HAHO- K
MHKPOCUCTEM, CCHCOPOB U AKTHOATOPOB JId PCIICHWA MHXXCHCPHBIX 3a1a4

IIK.8

VmMmeTs IMPOBOAUTH CKBO3HOC KOHCTPYKTOPCKO-TEXHOJIOTHYCCKOC
MMPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MPIKpOCHCTGMHOfI TCXHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHUCTEM, CCHCOPOB U AKTHOATOPOB

Teepaore

bHaf 3JICKTPOHHKA

OIIK.3

32

3HaTh 3JIEMEHTHYIO 0a3y aHaJIOTOBOM M HU(GPOBOM TEXHUKH, IPHHIIUAT
JEWCTBHS M METO/IbI PacdeTa JIEMEHTOB aHAIOTOBBIX U HU(PPOBBIX
WHTETPATHHBIX CXEM

IIK.1

315

3HaTh (hU3HUECKHUe MPUHILIUIIBI paOOThI, (PU3UUECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUU U3TOTOBJICHUS U IPUHIUIIBI TOCTPOCHUS MHTETPATbHBIX
MHUKpPOCXeM U (YHKIIMOHAIBHBIX 3JIEMEHTOB

IIK.1

y10

YMeTh 0CyLIECTBIATh BBIOOP 3JIEMEHTHON 0a3bl aHAIOTOBBIX U HU(POBBIX
UHTETPAJIbHBIX CXEM M TEXHOJOTUH UX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBAHUH K DJIEKTPUIECKUM XaPAKTEPUCTUKAM

IIK.1

yl3

YMeTh CUHTC3UPOBATH AHAJIOI'OBLIC U I.[H(prBLIe YCTpOﬁCTBa Ha OCHOBC
JaHHBIX 00 ux (1)YHKIII/IOHaJ'[BHOM Ha3HA4YCHUU, DJICKTPUICCKUX MapaMCTpax U
YCJIOBHUAX SKCILTyaTallun

Pagunonaex

TPOHHUKA

OIIK.3

32

3HaTh 3JIEMEHTHYIO 0a3y aHaJIoroBoOi U HUPPOBON TEXHUKH, TPUHIHUI
JEHCTBHS U METO/IbI pacyeTa JIEMEHTOB aHAJIOTOBBIX M LIM(PPOBBIX
MHTETPaJIbHBIX CXEM

IK.1

315

3HaTh pU3NUECKUEe MPUHIUIBI pabOoThl, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJIEHUS Y MPUHIUIIBI TOCTPOEHUS MHTETPaIbHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX 3JIEMEHTOB

IIK.1

y10

YMeTh 0CyLIEeCTBIATh BBIOOP 3JIEMEHTHON 0a3bl aHATIOTOBBIX U LU(PPOBBIX
MHTETPAJIbHBIX CXEM U TEXHOJIOIMH UX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBaHUH K JIEKTPUUYECKUM XapaKTEPUCTHKAM

IK.1

yl3

YMmeTh CUHTCE3UPOBATh aHAJIOT'OBBIC U I_[I/I(l)pOBLIC yCTpOﬁCTBa Ha OCHOBC
JaHHBIX 00 ux q)YHKIII/IOHaJ'IBHOM Ha3HA4YCHUU, DJICKTPUICCKUX IMapaMETpax U
YCJIOBHUAX SKCILTyaTallun

Jlucyunaunvl (Mooyau), eapuamuenvle

JKOHOMMKA U YNPaBJieHHe NPOU3BOJACTBEHHBIMH CHCTeMaMu (MOAYJ1b): JKOHOMHUKA

npeanpusTis

OK.3 32 3HaThb OCHOBHBIE KaTETOPUH, 3aKOHOMEPHOCTHU Y IPUHLIMIIBI PA3BUTH
SKOHOMHYECKHX IPOLECCOB HA MAKPO- 1 MUKPOIKOHOMHYECKOM YPOBHE

OK.3 33 3HATh MOAX0/IbI K ((OPMUPOBAHUIO TPOM3BOJICTBEHHBIX 3aTPAT Ha U3TOTOBJICHHUE
npoayKiuu (padboT, yciIyr)

OK.3 y2 YMETb IPUMEHATH METOBI ONpeAeTIeHUS TOTPEOHOCTH (B COOTBETCTBHUHU C
LEJISIMU TIPEATIPUSTHS) U CTOUMOCTHON OLIEHKHU Pa3IMyYHBIX (TPYIOBBIX,
TEXHUYECKHUX M MaTepHAJIbHBIX) PECYpCOB NMPEANPUSATHUS U MOKA3ATEIU X
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UCIOJIb30BAHUS

OK.3 y3 YMETb OLICHUBATh JEATEIbHOCTD NPEANPUATHUS U €T0 NOAPA3IEICHNHN,
OPUEHTUPYSICh HA MAKPO- U MUKPO3KOHOMHUYECKHE OKA3aTeIH

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

I1K.4 yl YMETb BBIIIOJIHATH PEIBAPUTEIBHOE TEXHUKO-?PKOHOMUYECKOE 000CHOBAaHUE
IIPOEKTOB

JKOHOMMKA M yIIpaBJieHHe IPOU3BOACTBEHHBIMU CUCTeMaMu (MOYJIb): YIIpaBjieHue
NPOU3BOJACTBEHHBIMH CHCTEMAMU

OK.3 34 3HATh MPHUHIIMIIBI TIpoliecca pa3pabOTKU, MPUHATHS, OpTraHU3aI[UH UCIIOTHEHUS
YIPaBJICHYECKUX PEMIEHUI

OK.3 35 3HaTh OCHOBBI OPraHU3ALMK U YIPABJICHUS IPEANPUITUEM B YCIOBHUSIX PhIHKA

OK.3 y4 YMETb OLICHUBATh YIPABJICHUE MPEANPUITUEM C MO3UIIUA BHYTPEHHETO
COCTOSIHMSI 1 BHEIITHETO OKPYXKEHUS

OK.3 y5 yMeTh (hOPMUPOBATH pabOTOCIIOCOOHYIO KOMaHAY IS peaTu3ariiu
npodeccnoHaTbHBIX (YHKITUH 1 co31aBaTh 3)PEKTUBHYIO
KOMMYHHKAIIMOHHYIO CUCTEMY

Jlucyunaunvl (mooynu), 6azoswvie

Pu3nyeckas KyJbTypa U cOPT (MoayJib): Pu3nyeckas KyJbTypa

OK.8 31 3HATh OCHOBBI 37J0POBOTr0 00pa3a )KU3HU

OK.8 32 3HATh MOCIEACTBUS OTKJIOHEHUS OT 3JJ0POBOT0 00pa3a KU3HH

Jucyunnunvl (mooynu), eapuamusHvle

Pu3znyeckas KyJbTypa u criopt (MoayJs): Ilpukiannas puznyeckas Ky/JabTypa (3JeKTHBHbBIE
JUCIMILJIMHbI)

OK.8 | yl | YMETb NOJJIEP>)KUBATH 3/10POBbII 00pa3 KU3HU

Ipaxmuxu

YueoHan NMPpaKTUKAa: IIPAKTUKA 10 MOJYIYCHUIO IEPBUYHBIX l'lpO(l)eCCI/IOHaJ'leI)IX yMeHHi;I Hu
HAaBbIKOB

OK.7 33 3HaTh OCOOEHHOCTH MPOGECCHOHATHHOTO PA3BUTHS JTUIYHOCTH

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUIMH (MaTeMaTHKa,
¢u3uKa, XuMusi, OMOJIOTHS M IpYTHUE CMEXHbIE TUCIUIIIIMHDI)

OIlIK.1 35 3HATh OCHOBHbIE (PU3NYECKHE 3aKOHBI U SIBICHUS

OIIK.1 39 3HATh YHUBEPCAIBHOCTh MAaTEMATUYECKUX METOAOB B IO3HAHUH OKPYKAIOILIETO
Mupa

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SBIISIONIUECS Oa30BBIMU TSl PEUICHHUS 3a/1a4
poheCCUOHAITBHON JIEATETLHOCTH

OIIK.1 yl BnageTts MeTOIaMU M CPEACTBAMH €CTECTBEHHOHAYYHBIX JUCIUILINH

OIIK.2 37 3HaTh OCHOBHBIE MaTEMAaTUYECKHE METObI, IPUMEHSEMBIE B Pa3JIUIHBIX
pazzaenax GU3MKU

OIIK.2 y8 BBIOMpATh MpocTeline MojeNnn (U3NIEeCKUX 00BEKTOB U MPOIECCOB

OIIK.4 31 3HATh IEMEHThI HAUePTaTEIbHON T€OMETPUN U HHKEHEPHOH rpaduku,
reOMETPUUYECKOE MOJEINPOBAHNUE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHOI
rpaduku

OIIK 4 yl YMETh IPUMEHSATh UHTEPAKTUBHbIE IpauuecKre CUCTEMBI /ISl BHIIOJIHEHUS U
peAaKTHPOBaHUS N300paKEHUN U YepTexen

OIIK.6 y6 YMETb OCYIIECTBIIATH MOUCK MHPOPMAIUH B JIOKATHHBIX U TTI00ATBHBIX CETAX

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

OIIK.6 y10 YMETh OCYIIECTBISATh MOMCK MHPOPMAIIMH B JIOKATBHBIX M TI100aJTBbHBIX CETAX

OIIK.7 yl yMeThb paboTarh Ha nepcoHaisHOM Kommnbiorepe B MS-DOS, OC WINDOWS ¢
HCIOJIb30BAaHUEM OCHOBHBIX MPUJIOKEHUIN 00pabOTKH TEKCTOBOM U YHCIOBOU
nH(pOpMaIIUU, CUCTEM ITPOrPaMMUPOBAHUS
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OIIK.7 y2 BJIAJIETh CBEJICHUSMH 00 OCHOBHBIX TCHICHIIMIX PA3BUTHS DICKTPOHHON
KOMITOHEHTHO 0a3bl

OIIK.9 y4 BJIAJIETh METOIaMH Pa0OTHI C TJI00ATTLHBIMU TTOMCKOBBIMU CUCTEMaMU

OIIK.9 y5 yMeThb paboTath ¢ HH(popMaIei B r100aIbHBIX KOMIIBIOTEPHBIX CETAX

OIIK.9 y8 yMeeT IPUMEHSATh OCHOBHBIE METO/IbI, CITOCOOBI M CPEJICTBA MOTYYEHUS,
XpaHeHHUs U nepepaboTKu HHGOPMAIHH C TIOMOIIBI0 KOMITBIOTEPOB H
KOMITBIOTEPHBIX CPE/ICTB

IK.1 323 HWMETH MPEACTABICHUE O 30HHOM CTPYKTYPE SHEPTETUUECKOTO CIIEKTPA B
TBEPABIX TeJIax

I1IK.2 y3 Bitagets cBeIeHUAMM O TEXHOJIOTHH U3TOTOBJICHUS MaTEPUAIIOB

MHKpOCPICTCMHOfI TCXHUKU

IIpoun3BoacTBeHHAs] NPAKTUHKA: NPAKTUKA M0 MOJY4YeHUI0 NPOo(ecCHOHATBHBIX YMEHUI U ONbITA
npo¢ecCHOHATbHOM 1eSITeJIbHOCTH

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

OIIK.1 yl BitageTs MeTonamMu M CpeICTBAMH €CTECTBEHHOHAYYHBIX JUCHUIIINH

OIIK.1 y3 YMeTb NpUMEHATh 3HaHUS €CTECTBEHHOHAYUHBIX AUCLUILINH Ul PELICHUs
poeCCHOHATBHBIX 3a]1a4

OIIK.1 y8 YMETh IPUMEHATh OCHOBHbIE 3aKOHBI U MPUHIUIIBI (PU3UKH B CTAHJAPTHBIX U
CXOJHBIX CUTYaLUSIX

OIIK.1 y9 YMETh OIIUCHIBATh U KAYECTBEHHO OOBSICHATh COCTOSIHUS B TBEPAOM TeJIe

OIIK.1 yll YMETb IPUMEHATH OCHOBHBIE METO/IbIl MATEMATUYECKOTO amapara B
MaTEeMaTHYECKUX MOJIEISIX 00bEKTOB U IIPOLIECCOB

OIIK.1 yl2 YMETb PUMEHATH CTATUCTUYECKUHN ITOXO0/ K UCCIEA0BAHUIO IIPOLIECCOB U
pELIeHNUIO 3a/1a4

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX IPYIII MAaTEPUAIIOB: TUIJIEKTPUKOB,
10JIYIPOBOJIHUKOB, IPOBOJAHUKOB, MAarHUTHBIX MAaTEPHUAJIOB

OIIK.2 38 3HaTh PU3UKO-MaTEMAaTHUYECKUE MOJEIH MTPOLIECCOB B 00bEME U Ha
MTOBEPXHOCTHU MOJYNIPOBOJHUKOBBIX MaTepUaJoOB

OIIK.2 yo YMeTh OCyIIECTBIISATh MOCTAHOBKY LieJel U 3a/1a4 paOoThl IPH BHITOJIHEHUH
HAy4YHBIX UCCIICJOBAHUN U OPraHU3alMH OIBITHO-TIPOMBIIIIEHHOTO
IIPOU3BOJICTBA

OIlK.2 y9 YMETb CTPOUTH TEOPETHUECKUE MOJIETH (PU3NYECKUX SBJICHUH, 1E1aTh IIPU 3TOM
HE00XO0/AMMBIE TOMYIIEHUS U OLIEHUBATh 00J1aCTh MPUMEHUMOCTH Pa3InIHbIX
Mojiefiel, MIaHUPOBATh MPOCThIE PUINYECKUE IKCIIEPUMEHTHI U BBITTOIHATD
¢dusnyeckre N3MepeHust

OIIK 4 yl YMETb IPUMEHATh UHTEPAKTUBHBIE TpapUUECKUE CUCTEMBI JJIs1 BBIMOIHEHUS U
pelakTUPOBaHMsI H300paKeHUH U yepTexel

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

OIIK.6 y6 YMETh OCYIIECTBISTh MOMCK HH(OPMAIMH B JIOKAIBHBIX M INI00ATBHBIX CETAX

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

OIIK.6 y10 YMETh OCYIIECTBISATH MONCK HHGOPMAIIMH B JIOKAJBHBIX M TI100aJTBHBIX CETAX

OIIK.7 yl yMeThb paboTaTh Ha nepcoHaisHOM Kommbiorepe B MS-DOS, OC WINDOWS ¢
HCIOJIb30BAaHUEM OCHOBHBIX MPUJIOKEHUI 00pabOTKH TEKCTOBOM U YHCIOBOM
nH(pOpMAIIUY, CUCTEM ITPOrPaMMUPOBAHUS

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

OIIK.9 y4 BJIAJIETh METOIaMH PAOOTHI C TII0OATBHBIMU TTOMCKOBBIMU CHCTEMaMU

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

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

45




IK.1 315 3HaTh (U3UYECKUE TPUHITUIIBI pa0OTHI, GU3HUYECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTMH U3TOTOBJICHUS U MIPUHIIUIIBI TIOCTPOECHUS UHTETPAIbHBIX
MHUKPOCXEM U (PYHKIIMOHAIbHBIX 2JIEMEHTOB

IK.1 323 HWMETH MPEACTABICHUE O 30HHOM CTPYKTYPE S3HEPTETUUECKOTO CIIEKTPA B
TBEPABIX TeJIax

I1K.1 yl7 YMeTbh COCTaBIATh aICKBaTHBIE MOJEIIH

[IK.2 31 3HaTh 0a30BbIC TEXHOJIOTHYECKHE TTPOIIECCH M 000pYI0BaHUE, IPUMEHSIEMBIC B
IIPOM3BOJICTBE MaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

[IK.2 310 3HaTh OCHOBBI METPOJIOTMH, OCHOBHBIE METO/IbI M CPEJICTBA U3MEPEHUS
(U3HYECKUX BEIIMYUH

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

I1IK.2 yl2 YMeTb IPUMEHATh COBPEMEHHBIE METO/IbI MCCIICIOBAHUS 111 CUHTE3a U
aHaJIM3a MaTepPUaJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCHUCTEMHON TEXHUKH

[1IK.2 yl3 YMeTh onpenensaTh Ha/leKHOCTh, CTA0MIBHOCTh U BOCIIPOM3BOUMOCTD
XapaKTePUCTHK MATEPUAJIOB U DJIEMEHTOB MPH HAJTMYUH BHEUTHUX BO3JEHCTBHI

[IK.2 yl6 YMETb IPOU3BOJIUTh U3MEPEHUS FIEKTPUUECKUX BEIIMYUH C TTIOMOIIBIO
ANEKTPOU3MEPHUTETHHBIX AaHATIOTOBBIX U LU(PPOBBIX MPUOOPOB, OMPEALIIThH
IapaMeTpsl PaiiodJEKTPOHHBIX YCTPOUCTB, CAMOCTOSTENILHO pa300paThes B
MIPUHIMITUATIBHON CXeM€e YCTPOMCTB, BBIMOIHUTH MOHTAX PAIM03IEKTPOHHOTO
YCTPOWCTBA

IIK.3 yl YMeTh HHTEpIPETUPOBATH MOTYYEHHBIE PE3YIbTaThl, KpUTHUECKU OILICHUBATh

pe3ysbTaThl PacyeTOB U SKCIEPUMEHTA

IIpou3BoACTBEHHAA T

AKTHKA: HAYYHO-UCCIECA0BATCIbCKAs paﬁoTa

OK.7 33 3HATh OCOOCHHOCTHU MPOPECCHOHATHHOTO PA3BUTHUS JIMYHOCTH

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JIUCLMILIMH (MaTeMaTHKa,
¢u3nka, Xumusi, OMOJIOTHS U APYTUE CMEKHBIE TUCIUTUIMHBI)

OIlIK.1 35 3HATh OCHOBHbIE (PU3NYECKHE 3aKOHBI U SIBICHUS

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

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

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SABIIAIOIIKECS Oa30BBIMU JJIsl PELLIEHUS 3a7a4
poeCCHOHATILHOM 1€ TeIbHOCTH

OIlIK.1 yl BitageTs MeTonamu M CpeICTBAMH €CTECTBEHHOHAYYHBIX JUCHUTIINH

OIIK.1 y3 YMeTh NpUMEHSATh 3HaHUS €CTECTBEHHOHAYYHBIX IUCLUUIUIMH JUIsSl PEIICHUS
npodeccuoHaNbHBIX 3a1a4

OIIK.1 y8 YMETh IPUMEHSATh OCHOBHBIE 3aKOHBI U MPUHIMIIBI (PU3UKH B CTAHJAPTHBIX U
CXOIHBIX CUTYaLUSIX

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

OIIK.1 yll YMETh IPUMEHATH OCHOBHBIE METObl MATEMATUYECKOIO arapara B
MaTEeMaTHYECKUX MOJIENSIX 00BEKTOB M MPOLIECCOB

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

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHbIX I'PYIII MATEPUAJIOB: JUIIEKTPUKOB,
IOJIYTIPOBOJIHUKOB, IPOBOIHUKOB, MAarHUTHBIX MaTEPHUAJIOB

OIIK.2 32 3HATh KJIACCU(PHUKAIMIO TBEP/IBIX T€J Ha METAJLIbI, OJTYIPOBOIHUKH U
JIMBJIEKTPUKHU C TOYKH 3PEHUsI 30HHOM Teopuu

OIIK.2 34 6a30Bble 3HaHUS (yHIaMEHTAIbHBIX pa3ieioB GU3UKU B 00bEME,
HEOOXOMMOM JIJIs OCBOCHUS (PU3UIECKHUX OCHOB B 00JIaCTH
poeCCHOHATILHOM J1eATeIbHOCTH

OIIK.2 37 3HATh OCHOBHBIE MATEMaTUYECKHE METO/IbI, IPUMEHSIEMBIE B PA3IIMUHBIX
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pasnenax GU3NKU

OIIK.2 38 3HaTh PU3UKO-MATEMAaTHUYECKNE MOEIH MTPOLIECCOB B 00bEME U Ha
IIOBEPXHOCTHU MOJTYIPOBOJHUKOBBIX MaTepHajoB

OIIK.2 y6 YMeTh OCYIIECTBIISATh IIOCTAHOBKY LieJel U 3a/1a4 pabOoThI IPH BHITOTHEHUN
Hay4HbIX UCCJICIOBAaHUI U OPraHU3alMK ONBITHO-IIPOMBIIIIEHHOTO
IIPOU3BOJICTBA

OIIK.2 y7 Bnanets HaBbIKaMH pabOThI ¢ COBPEMEHHBIM HCCIIEIOBATEIBCKIM
000pynoBaHUEM

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

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOJIETH (PU3UUYECKHX SIBICHUH, A€TIaTh IPU ATOM
HE00XO0AMMBIE OMYIIEHUS U OLIEHUBATh 00J1aCTh IPUMEHUMOCTH Pa3InYHbIX
MoJIeIIeH, IIJIAHUPOBATh MPOCThIE (PUZNIECKUE IKCTIEPUMEHTHI U BHITIOIHSTh
¢du3nyeckue N3MepeHust

OIIK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTUK TOJYIPOBOIHUKOBBIX 3JIEMEHTOB

OIlK.3 35 3HATh OCHOBBI TEOPUHU JIEKTPOMArHUTHOTO MOJIS

OIIK.4 31 3HATh IEMEHTHI HAYePTATEIbHON T€OMETPUN U HHXKEHEPHOU rpaduku,
reOMETPUYECKOE MOJEIMPOBAHNE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHOMI
rpaduku

OIIK .4 yl YMETb IPUMEHATh UHTEPAKTUBHbIE TPaPUUECKUE CUCTEMBI JJIs1 BBIITIOJIHEHUS U
pellakTUPOBaHMsI H300paKeHUH U yepTexe

OIIK.6 y4 YMETh T0JIb30BATHCS HAMOO0JIee PACIPOCTPAaHEHHBIMUA O(PUCHBIMU U
MaTeMaTHYECKUMU MMaKeTaMH MPUKJIAHBIX IPOrpaMM

OIIK.6 y5 BJI4/IETh [IEPCOHAIbLHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIIPaBJICHMUSI
nHpopmarmen

OIIK.6 y6 YMETh OCYIIECTBISATh MOMCK MHPOPMAILIMH B JIOKAJTBHBIX U IT00ATBHBIX CETIX

OIIK.6 y8 YMETh OLIEHUBATh COCTOSIHUE M TEH/ICHIINH Pa3BUTH WH(POPMAIIMOHHBIX
TEXHOJIOTUH U HHPOPMATUKH B COBPEMEHHOM OO0IIeCTBE

OIIK.6 y9 YMETb UCIIOJIb30BATh SI3bIKM U CUCTEMBI IPOrPAMMHUPOBAHMS [Tl PEIICHUS
npoecCHOHANIbHBIX 3a]1a4

OIIK.6 y10 YMETh OCYIIECTBISATh MOMCK MHPOPMAIIMH B JIOKAJTBHBIX U II00ATBHBIX CETIX

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

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

OIIK.9 yl yMEET 0CBauBaTh HOBBIE IIPOIPaMMHBIE CPEJICTBA AJIs MPO(ecCHOHAIbHON
JESTEIIBHOCTH

OIIK.9 v4 BJIAJIETh METOIaMH PaOOTHI C TII00ATTLHBIMU TTOMCKOBBIMU CUCTEMaMU

OIIK.9 y5 yMeTb paboTaTh ¢ HH(OpMaIMen B IN100ATBHBIX KOMIBIOTEPHBIX CETAX

OIIK.9 y8 yMeeT NPUMEHATh OCHOBHBIE METO/IbI, CITIOCOOBI U CPEACTBA MOTYUYEHUS,
XpaHeHus U nepepaboTKu HHPOPMAIUH C TOMOIIBI0 KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CPEACTB

[IK.1 31 3HaTh TUNIOBBIE MPOTPAMMHBIE TPOYKThI, OPUEHTUPOBAHHBIEC HA PEIICHHE
3aJ1a4 MOJIETUPOBaHMsI MaTepHalOB U KOMIIOHEHTOB HAHO-U MUKPOCHUCTEMHON
TEXHHUKH, YIpaBJIeHUE MPOIleCCaMi HAHOTEXHOJIOTUH, 00pabOTKy pe3yabTaToB,
MIOJTYYEHHBIX METO/IaMU HaHOIMAarHOCTUKU

[IK.1 310 3Hath pU3nUecKre MPUHIMIBI, 3()PEKTH U MPOIECCHI, JIeKAIUE B OCHOBE
(GYHKIIMOHMPOBAHUS MUKPOMEXaHUYECKMX U MUKPOIJIEKTPOMEXaHUYECKUX
CHCTEM

I1K.1 312 3HaTh OCHOBBI KJIACCH(PHUKAIIMK 0OOBEKTOB HAHO- U MUKPOCHUCTEMHON TEXHUKH

I1K.1 315 3Hath pU3NUEcKe NPUHIMIBI paOOThI, PU3NUECKYIO CTPYKTYPY, OCHOBBI
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TEXHOJIOTMU U3TrOTOBJIEHUS U IPUHIUIIBI [IOCTPOCHHS UHTETPAIbHBIX
MHUKPOCXEM U (PYHKIIMOHAILHBIX 3JIEMEHTOB

IK.1 317 3HaTh OCHOBHBIC MTOHATHS MEXaHUKH TBEPJIOTO AeHOPMHUPYEMOTO TEIa, OCHOBBI
pacyeToB Ha CTATUYECKYIO U JUHAMHUYECKYIO IIPOYHOCTh U JKECTKOCTb
3JIEMEHTOB KOHCTPYKILINM, KHNHEMATUYECKUI U KUHETOCTATUYECKUI aHAIIN3
IIOJIBUKHBIX 2JIEMEHTOB KOHCTPYKIIMM

IK.1 318 3HaTh OCHOBHBIC MTOJIOYKEHUSI KBAHTOBOW MEXaHUKHU M CTATUCTHYECCKOW (PU3UKHU

IK.1 319 3HaTh pU3NUECKUE MPUHIMITBI PA0OTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

I1K.1 322 3HaTh OCHOBHBIE IPUHIUIIBI MOJICTTMPOBAHUS

IK.1 323 HWMETh MPEJCTABICHUE O 30HHON CTPYKTYpPE IHEPTETUYECKOr0 CIIEKTPa B
TBEPJbIX TENAX

IK.1 yl YMeTb NpUMEHSITh METO/Ibl MOJICTTUPOBAHUS C 1IEIbI0 3P PEKTUBHOM
ONTHUMHU3ALMH CBOMCTB MATEPHAJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOMN
TEXHHUKH, POLIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOJUArHOCTUKH

IK.1 y5 Bnagers HaBbIKaMu pacueTa OCHOBHBIX I1apaMETPOB MATEPUAIIOB U
KOMITOHEHTOB MUKPO- U HAHOCUCTEMHON TEXHUKU

IIK.1 yo Bnagers HaBbIKaMU IPUMEHEHUSI METOJIOB pacy€Ta U UCCIICJOBAHMS
MHUKPO3JIEKTPOMEXaHUUECKUX 3JIEMEHTOB U YCTPONCTB

IIK.1 yl7 YMeTb COCTaBIATh aJcKBaTHbIC MOJECIIN

[IK.2 31 3HaTb 0a30BbI€ TEXHOJIOTMUECKHUE MTPOLIECCHl U 000pyI0BaHUE, IPUMEHSIEMBIE B
ITPOU3BOJICTBE MAaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

[IK.2 35 3HaTh KIacCU(PUKAIMIO TBEP/IBIX TEJI HA METAJLIBI, TIOJIYIIPOBOAHUKH U
JURJIEKTPUKHU C TOYKHU 3PEHHsI 30HHOM T€OpUn

[IK.2 310 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/Ibl U CPEJCTBA U3MEPEHMUSI
(bu3MYEeCKUX BEJTUYUH

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

I1K.2 314 3HaTh OCHOBBI METPOJIOTHH

IIK.2 315 3HaTh OCHOBHbIE (PU3UKO-XUMHUYECKHE CBOMCTBA MaTepHallOB, UCTIOIb3yEMBIX B
MHKPOCHCTEMHON TEXHUKE

I1K.2 316 3HaTh OCHOBHBIE METOIbI M CPEJCTBA U3MEPEHUs PU3NUECKUX BEJTMUYUH

[1K.2 317 3Harb pusndeckue 3 EKTH U SIBIECHUS, JIeXkKallle B OCHOBE IPUMEHEHUS
MaTEpHUaIOB B MUKPOCUCTEMHON TEXHUKE

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

IIK.2 y9 Brnanets HaBbIKaMM IPUMEHEHHsSI CIPABOYHOTO amnmapara o BeIOopy
TpeOyeMbIX MaTepHaioB U KOMIIOHEHTOB 3JI€KTPOHHOW TEXHUKH ISl
KOHKPETHBIX IPUMEHEHUN

I1K.2 yll Brnanets odopmiieHHeM OTYETHON HayqyHO-UCCIIEA0BATEIbCKON JOKYMEHTAIH

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

[IK.2 yl3 YMeTh onpenensaTh Ha/leXKHOCTh, CTA0MIBHOCTh U BOCIIPOM3BOIUMOCTD
XapaKTEPUCTHK MaTEpUAJIOB U 3JIEMEHTOB IIPU HAJIMYMM BHEIIHUX BO3JIEHCTBUI

[IK.2 yl6 YMETb IIPOU3BOJIUTH U3MEPEHUS DJIEKTPUUYECKUX BEIMUYMH C IIOMOILBIO
3JIEKTPOU3MEPUTENIBHBIX AHATIOTOBBIX U IU(PPOBBIX MPHUOOPOB, ONIPENENATh
napaMeTpsl paiiodJIEKTPOHHBIX YCTPOUCTB, CAMOCTOSITENILHO pa3o0paThes B
MIPUHLIMIIHAIBHON CXEME YCTPOMCTB, BHIIOJHUTH MOHTAX PaJHOIEKTPOHHOIO
YCTPOWCTBA

I1IK.2 yl7 YMETh HHTEPIIPETUPOBATH SKCIIEPUMEHTAbHBIE (PU3UKO-XUMHUYECKUE JaHHbIE B

MIOJIYTIPOBOJIHUKAX HA OCHOBE (DYH/IaMEHTAIbHBIX MOJ0KEHUH TeOpun
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TBEPAOTO TelIa

I1IK.3 yl YMeTb UHTEPIIPETUPOBATD MOTYYEHHBIE PE3YIbTAThI, KPUTUUYECKU OLICHUBATh
pe3yibTaThl PacyeTOB U SIKCIEPUMEHTA

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

[1IK.4 yl YMETb BBIMIOJIHATH MPEIBAPUTEIbHOE TEXHUKO-9KOHOMHUECKOE 000CHOBAaHUE
IIPOEKTOB

IIK.5 316 3HaTh (PU3MKO-TEXHOJIOTHICCKHNE U SKOHOMHUYECKHUE OTPAaHUUYCHUS HHTETPALIUH
1 MUHHATIOApU3aliy JIEKTPOHHONW KOMIOHEHTHOM 0a3bl

IIK.8 32 3HaTh (U3UYECKYIO, XUMHKO-(QU3UIECKYIO M TEXHOJIOTHYECKYIO CYIITHOCTD
IIPOLIECCOB, TPOTEKAIOIINX IIPU U3FOTOBJIEHUN MUKPOCHUCTEM;
MPOU3BOACTBEHHYIO TUTHEHY: YUCTOTY MaTepuaioB u nomemenuit; ECT/L u e€
MIPUMEHEHHE

IK.8 yl Brnagets nmpoekTHpoBaHUEM TEXHOJIOTHUH H3TOTOBIICHUS JIEMEHTHOM 0a3bl
HaHO- U1 MUKPOCHUCTEMHOU TEXHUKH

IK.8 v4 YMeTh NPOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE

IIPOCKTUPOBAHUC KOMIIOHCHTOB HAHO-H MHKpOCHCTCMHOﬁ TCXHHKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHCTCM, CCHCOPOB U aKTIOATOPOB

IIpousBoacTBeHHasi (MPeAIMILIOMHAN) NMPAKTUHKA: NPAKTUKA M0 MOJYy4YeHUI0 TPO(ecCHOHATBHBIX

YMEHHUI1 U ONIBITA NMPO(

€CCHOHAJBLHOM 1eTeJILHOCTH

IK.1 31 3HATh TUIIOBBIE IIPOTPAMMHBIE IPOAYKTHI, OPUECHTUPOBAHHbIE HA PEILICHUE
3aJ1a4 MOJEJIMPOBAaHUS MaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHOM
TEXHUKH, YIpaBJIeHHUE IpolleccaMy HAaHOTEXHOJIOTUH, 00pabOTKy pe3ysbTaToB,
II0JIYYEHHBIX METOJJaMU HAHOJUArHOCTUKH

[K.1 310 3HaTh (pU3HUecKre MPUHLIHUIILI, () EKTH U MPOILIECCHI, JIeKAaIue B OCHOBE
(YHKIMOHUPOBAHUS MUKPOMEXaHHMYECKMX M MUKPOIJIEKTPOMEXaHUIECKUX
CUCTEM

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

IIK.1 315 3HaTh pU3NYECKUe MPUHIUIBI paboThl, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUU U3TOTOBJIEHUS U MPUHIUIIBI TOCTPOCHUS HHTETPAIbHBIX
MHUKPOCXEM U (PYHKIIMOHAJIbHBIX 3JIEMEHTOB

IIK.1 317 3HaTh OCHOBHBIE MTOHATUS MEXAaHUKH TBEPJIOTO Je(POPMUPYEMOrO Tela, OCHOBBI
pacueToB Ha CTATHYECKYIO U JUHAMHUYECKYIO IPOYHOCTh U KECTKOCTb
2JIEMEHTOB KOHCTPYKIIMI, KHHEMATUYECKUN U KHHETOCTaTUYECKUM aHAIN3
MTOJIBMKHBIX 2JIEMEHTOB KOHCTPYKIIMH

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

IIK.1 319 3Hath (PU3NUECKHE MPUHIMIIBI pa0OTHl OCHOBHBIX CTPYKTYpP U KOMIIOHEHTOB
HAHO- U MUKPOCHUCTEMHON TEXHUKH

I1K.1 322 3HaTh OCHOBHBIE MPUHIUIIBI MOJIETUPOBAHUS

IK.1 323 MMETH IPEJCTABIEHNE O 30HHOM CTPYKTYpPE YHEPreTHUECKOIO CIIEKTPA B
TBEPABIX TeJIax

IIK.1 yl YMeTb NpUMEHSATh METO/Ibl MOJETUPOBAHUS C 1110 (P PEeKTUBHOM
ONTHMHU3AIUU CBOMCTB MaTepHalioB M1 KOMIIOHEHTOB HaHO- U MUKPOCHCTEMHOM
TEXHHKH, IPOLIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOJUArHOCTHKH

[IK.1 y5 BirageTs HaBbIKaMM pacueTa OCHOBHBIX IIaPAMETPOB MAaTE€PUAJIOB U
KOMITOHEHTOB MUKPO- 1 HAHOCUCTEMHOMN TEXHUKHU

IIK.1 y6 Bnaners HaBbIKaMU IPUMEHEHUSI METOJI0B pacu€Ta U UCCIEA0BAHUS
MHUKPO3JIEKTPOMEXaHIUUECKHUX 3JIEMEHTOB U YCTPONCTB

IIK.1 yl7 YMeTh COCTaBIIATh aJeKBaTHBIC MOJECIIN

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

I1K.2 35 3HaTh KJIacCU(UKALMIO TBEPABIX TEJ HA METAJLJIbl, HOJYNIPOBOJHUKU U
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JMDJIEKTPUKHU C TOYKU 3PEHHsI 30HHOM Teopuu

I1IK.2 310 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/IbI U CPEJCTBA U3MEPEHHUS
(bU3MYEeCKUX BEJITUYUH

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

I1K.2 314 3HaTh OCHOBBI METPOJIOTUH

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

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

I1IK.2 317 3uate ¢pusndeckue 3pPeKThl U ABICHUS, JIS)KALIE B OCHOBE TPUMEHEHHS
MaTEpHUaJIOB B MUKPOCUCTEMHON TEXHUKE

I1IK.2 y6 Bitagers MeTOIaMM 3KCIIEPUMEHTAIIBHOIO UCCIIEIOBAHUS I1APAMETPOB U
XapaKTEpUCTUK MaTepUaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOHN
TEXHUKHU

[IK.2 y9 BrageTs HaBbIKaM¥ MPUMEHEHHS CITPABOYHOTIO aIllapara o BIOOpy
TpeOyeMbIX MaTepPHUaIOB U KOMIIOHEHTOB JIEKTPOHHON TEXHHUKH IS
KOHKPETHBIX IPUMEHEHUN

I1K.2 yll Brnagets odopMiIeHHEM OTYETHON HAYYHO-HCCIIEA0BATEIHCKON TIOKYMEHTAIIUN

IIK.2 yl2 YMeTh NpUMEHATh COBPEMEHHBIE METO/IbI HCCIIEIOBAHUS IJIsl CUHTE3a U
aHaJIM3a MaTepHaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHON TEXHUKH

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

IIK.2 yl6 YMETb IIPOU3BOUTH U3MEPEHHUS IIEKTPUUECKUX BEIUYHH C TIOMOILIBIO
ANEKTPOU3MEPUTEIBHBIX aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, OIPEAEIATh
napaMeTpbl PaJuOIEKTPOHHBIX YCTPONUCTB, CAMOCTOSATENBHO pa3o0paThes B
MPUHLMIIUATIBHONW CXEME YCTPOMUCTB, BBIIOIHUTH MOHTAX Pai03JIEKTPOHHOTO
YCTPOMCTBA

IIK.2 yl7 YMETh MHTEPIIPETUPOBATH SKCIIEPUMEHTANIbHBIE (PU3NKO-XUMHUYECKUE JaHHbIE B
MOJIYTIPOBOJIHUKAX Ha OCHOBE (DyH/IaMEHTAIbHBIX MMOJOKEHUH TeOpun
TBEPAOrO TeJla

I1K.3 yl YMeTb HHTEpPIIPETUPOBATH ITOJTYYEHHBIE PE3YyJIbTaThl, KPUTUYECKU OLICHUBATh
pE3YJIBTAaThl PACYETOB U HKCIIEPUMEHTA

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

I1IK.4 yl YMETh BBIMOJHSATH MTPEIBAPUTEIIbHOE TEXHUKO-9KOHOMUYECKOE 0O0CHOBAHHE
IIPOEKTOB

IIK.5 316 3HaTh (PU3UKO-TEXHOJOTHUECKUE U IKOHOMHUYECKUE OTPaHUYEHUS UHTETPaLlH
1 MUHHATIOapU3aliy AIEKTPOHHOW KOMIOHEHTHOM 0a3bl

I1K.8 32 3HaTh GU3NYECKYI0, XUMUKO-(PU3NUECKYIO U TEXHOJOTHUECKYIO CYITHOCTh
MIPOLIECCOB, MPOTEKAIOIINX MPU U3TOTOBIEHUN MUKPOCHUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YNCTOTY MarepuasioB u noMeuiennit; ECT/ u eé
MIPUMEHEHNE

IIK.8 yl Brnaners npoekTHpOBaHHUEM TEXHOJIOTHUH U3TOTOBIICHUS 3JIEMEHTHON 0a3bl
HAHO- U MUKPOCHCTEMHON TEXHUKH

IIK.8 v4 YMeTh NpOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE

MMPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MHKpOCHCTCMHOfI TCXHUKU,
HMHTCJUICKTYAJIBbHBIX MUKPOCHCTEM, CCHCOPOB U aKTIOATOPOB

FocydapcmeeHHaﬂ umocoeas ammecmauyus

IloaroroBka Kk caaue 4 caava rocyaJapCTB€HHOI0 3K3aM€E€Ha

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

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

OIlK.1 38 3HaTh 0a30BbIE MOJIOXKEHUS (DYHIAMEHTAIbHBIX Pa3/Ie]IOB MAaTEMAaTHKHU B
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o0bemMe, He0OOXOAMMOM JUTS BIQJCHUS MAaTEMaTHYECKUIM aIllapaToM s
00paboTKK MHPOPMALIMHU U aHATTU3a JaHHBIX B 00J1aCTH MPOo(ecCHOHANBHOM
JESTeILHOCTH

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PM3UKH, SIBIISIONINECS Oa30BBIMU IS PEIICHUS 3a/1a4
npodeccroHabHOI e TENbHOCTH

OIlK.3 36 3HATh YKBUBAJICHTHBIE CXEMbl AKTHBHBIX 3JIEMEHTOB

OIIK.3 y6 YMeTh NpOrHO3UPOBATh U3MEHEHUE CBOMCTB AJIEMEHTOB MPU U3MEHEHUU
BHEITHUX YCIIOBHH M BO3JICHCTBUY BPEIHBIX (PaKTOPOB

OIIK.6 y5 BJIaJIETh IEPCOHAIIBHBIM KOMIIBIOTEPOM KaK CPEJCTBOM YIIPABIICHUS
nHpopmanuen

OIIK.6 y6 YMETh OCYIIECTBIISATh MOMCK MHPOPMAIIMH B JIOKAJTBLHBIX U IT00ATBHBIX CETIX

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

IK.1 314 3HATh PU3UYECKYIO CYIIHOCTH MPOLIECCOB, MPOTEKAIONINX B TPOBOIHIUKOBBIX,
MOJIYITPOBOJIHUKOBBIX, AUDJIEKTPUUECKUX U MAarHUTHBIX MaTepHaliax B
Pa3IMYHbIX YCIOBUIX KCILTyaTalluy;

[K.1 315 3HaTh (hU3HUECKHUe MPUHILIUIIBI paOOThI, (PU3HUECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJIEHUS U MPUHIUIIBI IOCTPOEHUS UHTETPAJIbHBIX
MHUKpPOCXeM U (PYHKIIMOHAIbHBIX 3JIEMEHTOB

IIK.1 316 Bnaners MeTo1aMu YMCIIEHHOTO MOAETUPOBAHUS (PU3UKO-XUMHUYECKUX
IIPOLIECCOB U SIBJICHUH, JIEKAIIMX B OCHOBE HAHOTEXHOJIOTUU

IIK.1 319 3HaTh PU3NYECKUE TPUHIMITEI PA0OTH OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HaHO- U1 MUKPOCHCTEMHOU TEXHUKH

IK.1 320 3HaTh PU3UKO-MAaTEeMaTHICCKHE U (PU3UKO-XUMUICCKIE MOJICIU TPOIIECCOB
HaHOTEXHOJIOTUU

IIK.1 321 3HaTh MaTEMATUYECKUN arapaT U YUCICHHbBIE METO/IbI IJI1 MOACIUPOBAHUS
(U3UKO-XMMHYECKUX MPOIIECCOB U SIBICHUM, JIKAIIUX B OCHOBE
HAaHOTEXHOJIOTUU

I1K.1 322 3HaTh OCHOBHBIE MPUHIIUIIBI MOJIETUPOBAHUS

IIK.1 yl7 YMeTh COCTaBIIATh aJcKBaTHBIC MOJEIIN

[IK.2 35 3HaTh KJ1accu(UKALMIO TBEPABIX TEJI Ha METAJLJIbL, OJYIIPOBOJHUKU U
JUDJIEKTPUKHU C TOUKHU 3PEHMsI 30HHOM TEOpUHn

[IK.2 38 3HaTh (PyHAAMEHTaIbHbIE OCHOBBI ITPOLIECCOB CUHTE3a MaTEPUAJIOB U
KOMITOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN TEXHUKHU

[IK.2 39 3HaTh OCHOBHBIE BU/IbI M CBOMCTBA HAHOMATEPHUAJIOB, TUIIOBBIE
TEXHOJIOTHYECKHE MPOIIECChl MX NOJIYYEHHUs, a TAKXKe TUIIOBOE 000pyI0BaHHE

I1K.2 316 3HATh OCHOBHBIE METO/IbI M CPE/ICTBA U3MEPEHUS PUZNUYECKUX BETUUUH

3ammTa BHINYCKHOH KBAJIU(UKANMOHHONH PadoThl, BKJIKYAas NOATOTOBKY K NMpoueaype 3aliuThI U

NpoLeaYPY 3aIMThI

OK.1 y3 YMETb apryMEHTHPOBAHO BBICTPANBATh JOKA3aTEJIbCTBA, JIOTUKY TOHUMAHHUS
aKTYyaJIbHbIX TPO(ECCHOHATBHBIX U HPABCTBEHHBIX MPOOIEM

OK.2 31 3HaTh OOIIHE 3aKOHOMEPHOCTH W HAIIMOHAJILHBIE OCOOCHHOCTH Pa3BUTHS
Poccuiickoro rocynapcrsa 1 o01iecTsa

OK.3 33 3HATh MOJAXO/IbI K OPMHUPOBAHUIO IPOU3BOCTBEHHBIX 3aTpaT Ha U3TOTOBJICHHE
IPOAYKIMH (paboT, yCIyr)

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

OK.5 y3 BJIaJIETh HaBbIKAMU ITyOJIMYHOTO BBICTYIUICHUS, YCTHOM Mpe3eHTalH
pe3yNbTaTOB MPOPECCUOHANTBHOMN JAEITEIbHOCTH HA PYCCKOM M HHOCTPAHHOM
SI3BIKE

OK.5 v4 YMETb OCYIIECTBIISATh JEJIOBYIO MEPENHUCKY HA PYCCKOM SI3BIKE

OK.5 yS YMETh JJOTUYECKH BEPHO, ApTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U

MUCHbMEHHYIO peub B cpepe npodeccHoHaIbHOM IeITeNbHOCTH Ha PYCCKOM U
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HMHOCTPaHHOM S3BIKC

OK.6 yl yMeTh OAOUPATh NapTHEPOB 115 3P PEeKTUBHOM pabOTHI B KOMaH 1€

OK.7 31 3HATh TPACKTOPHUHU CAMOPA3BUTHSI M CAMOOOPA30BaHUS B TCUCHUE BCECH KU3HHU

OK.7 33 3HATh OCOOCHHOCTHU MPOPECCHOHATHHOTO PA3BUTHUS JIMYHOCTH

OK.8 31 3HaTh OCHOBBI 3JIOPOBOT'0 00pasa JKU3HU

OK.9 31 3HATH MTPOOJIEMBI SKOJIOTUU

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AUCLHUIUIMH (MaTeMaTHKa,
¢du3uka, Xumusi, OMOJIOTHS M IPYTUE CMEXKHbIC TUCLIMIIIIMHBI)

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

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

OIIK.1 39 3HaTh YHUBEPCAIBHOCTh MAaTEMAaTUYECKUX METOJOB B II03HAHUU OKPYXKAIOLIETO
Mupa

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

OIIK.1 yl BitageTs MeTonamMu M CpeICTBAMH €CTECTBEHHOHAYYHBIX JUCHUIIINH

OIIK.1 y3 YMeTh NIPUMEHATH 3HAHUS €CTECTBEHHOHAYYHbIX JUCLUIUIMH JUIS PEILICHUS
npoecCHOHANIbHBIX 3a]1a4

OIIK.1 y8 YMETh IPUMEHITh OCHOBHBIC 3aKOHBI M IPUHIHUITEI (PU3UKHU B CTAHIAPTHBIX H
CXOJIHBIX CUTYalUsIX

OIIK.1 y9 YMETh OIMCHIBATh M KAYECTBEHHO OOBSICHITH COCTOSIHUSI B TBEP/IOM TEJIe

OIIK.1 yll YMETh IPUMEHATH OCHOBHBIE METO/Ibl MATEMATUYECKOTO arapara B
MaTEMaTHYECKUX MOJIENISIX O0BEKTOB U MPOLIECCOB

OIIK.1 yl2 YMETb PUMEHATH CTATUCTUYECKUHN IOJXO0/ K UCCIECOBAHUIO IIPOLIECCOB U
pELIeHNUIO 3a/1a4

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX IPYIII MATEPUATIOB: JUAIIEKTPUKOB,
10JIYTIPOBOJIHUKOB, IPOBOIHUKOB, MArHUTHBIX MaTEPHUAJIOB

OIIK.2 32 3HATh KJIaCCU(PUKAIMIO TBEPBIX T€JI HA METAILJIbI, TOJIYIPOBOAHUKH U
JMBJIEKTPUKHU C TOYKHU 3PEHUsI 30HHOM Teopuu

OIlK.2 34 0a30Bbl€ 3HaHUS (PyH/IAMEHTAIbHBIX Pa3/esioB GU3UKH B 00bEME,
HE00XO0AUMOM JJIsl OCBOEHUS (PU3NYECKUX OCHOB B 00JIACTH
poheCCUOHATBHOU IEATETbHOCTH

OIIK.2 37 3HATh OCHOBHBIE MATEMaTUYECKHE METO/IbI, IPUMEHSIEMBIE B PA3IIMUHBIX
paznenax GU3MKH

OIIK.2 38 3HaTh PU3UKO-MaTEMAaTHUYECKUE MOJEIH MTPOLIECCOB B 00bEME U Ha
MTOBEPXHOCTHU MOJYNIPOBOJHUKOBBIX MaTepUaJIOB

OIIK.2 yo YMeTh OCyIIECTBIIATh OCTAHOBKY LIl U 3a/1a4 paboThI P BBHIIOTHEHUU
HAy4YHBIX UCCIICJOBAHUN U OPraHU3alMH OIBITHO-TIPOMBIIIIEHHOTO
ITPOU3BOJICTBA

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

OIIK.2 y8 BBIOMpATh NpocTeline Mojenu (GU3NIeCKUX 00BEKTOB U MPOIECCOB

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOJIEH (PU3UUYECKHX SIBJICHUI, AeNaTh IPU TOM
He00XO0IMMBIE JIOMYILEHUS U OLIEHUBATh 00JaCTh MIPUMEHUMOCTH Pa3IUYHbBIX
MoJIelIeH, MIIaHUPOBATh MPOCThIE PU3NUECKHUE IKCIIEPUMEHTHI U BHITIOIHSTh
(bu3nyecKre n3MepeHus

OIIK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTUK MOIYIPOBOJIHUKOBBIX 2JIEMEHTOB

OIlK.3 35 3HATh OCHOBBI TEOPUH JIEKTPOMArHUTHOTO MOJISI

OIIK.4 31 3HATh IEMEHThI HAUePTaTEIbHON T€OMETPUN U HHKEHEPHOH rpaduKu,
reOMETPUUYECKOE MOJEINPOBAHNUE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHOMN
rpaduku

OIIK 4 yl YMETh IPUMEHSATh HHTEPAKTUBHBIE rpa)uuecKre CUCTEMBI JIJIs1 BHINOJIHEHUS U
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peIaKTUPOBAHUS U300PAKCHUI M YePTEKEH

OIIK.5 32 3HATh METOJIbI 00PabOTKH HKCIIEPUMEHTAIBHBIX JaHHBIX COBPEMEHHBIMU
IIPOrpaMMHBIMH TaKE€TaMU

OIIK.6 31 3HATh MPABOBbIE OCHOBBI MH(POPMALIMOHHOMN 0€30MaCHOCTH M MPUHIIUIIBI
3alIUThl AaBTOPCKOT'O ITPAaBa Ha IPOrPaMMHBbIE IPOYKTHI

OIIK.6 y3 YMETb MIPUMEHITh OCHOBHBIE METOJIbI, CIIOCOOBI M CPE/ICTBA TOTyUEHUS,
XpaHEeHHUs U nepepaboTKu UH(OPMAIMH € TIOMOLIbI0 KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CPE/ICTB

OIIK.6 y4 YMETh MOJIb30BaThCA Han00JIee pacpoCTpaHEHHBIMU O(UCHBIMU U
MaTEeMaTHYECKUMHU [TAKETaMU IPUKIIAHBIX IPOrpaMM

OIIK.6 y5 BJIaJIETh IEPCOHAIIBHBIM KOMIIBIOTEPOM KaK CPEICTBOM YIIPaBICHUS
nHpopmanuen

OIIK.6 y6 YMETbh OCYIIECTBIIATH MOMCK NHPOPMAIUH B JIOKATHHBIX U TJI00ATBHBIX CETIX

OIIK.6 y7 YMETb MCIIOJIb30BaTh CIEIUAIU3UPOBAHHbBIC TPOTPAMMHBIE CPEACTBA MPU
pemeHnn mpoeCCHOHATBHBIX 33124

OIIK.6 y8 YMETh OLIEHUBATh COCTOSIHUE U TEHJICHIIMU PA3BUTUS MHPOPMALIMOHHBIX
TEXHOJIOTUH ¥ HHPOPMATHKH B COBPEMEHHOM OOIIECTBE

OIIK.6 y9 YMETh MCII0JIb30BaTh S3bIKU U CUCTEMbI IPOrPAMMHUPOBAHMS [Vl PELICHUs
poeCCHOHATTBHBIX 3a]1a4

OIIK.6 yl0 YMETh OCYLIECTBISTh OMCK HH(OPMAIMH B JIOKAIBHBIX M INI00ATbHBIX CETAX

OIIK.7 31 Nmets npeacraBieHue o MepCIEeKTUBHBIX HAIIPABICHUAX PA3BUTHS
MOJIYITPOBOJIHUKOBOM 3JIeMEHTHOMN 0a3bl

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

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

OIIK.8 31 3HATh [TPABOBBIE OCHOBBI U CUCTEMBI CTAHJAPTU3ALMH U CepTUDUKALIUU

OIIK.9 yl yMeeT OCBauBaTh HOBBIE POrPaMMHBIE CPEICTBA JUIsl TPO(hecCHOHATEHON
JeSITENIbHOCTH

OIIK.9 v4 BJIAJIETh METOJJaMH PabOThI € II100aJIbHBIMU TOMCKOBBIMHU CUCTEMaMHU

OIIK.9 y5 yMeTb paboTaTh ¢ HH(OpManMel B I100ATbHBIX KOMIIBIOTEPHBIX CETSIX

OIIK.9 y8 yMeeT IPUMEHATh OCHOBHBIE METO/IbI, CIIOCOOBI U CPEACTBA MOITYUYEHNS,
XpaHEeHus U nepepaboTKu HHPOPMAIMH C TOMOLIbI0 KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CPEACTB

IIK.1 31 3HaTh TUIIOBBIE IPOrPaMMHBIE TPOIYKThI, ODUEHTUPOBAHHbBIE HA PEIICHNE
3a]1a4 MOAEIMPOBAaHNs MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHOM
TEXHHUKH, YIPaBJIE€HUE MPOIIECCAMU HAHOTEXHOJIOTUH, 00pabOTKy pe3yIbTaToOB,
IIOJIYYEHHBIX METOJaMU HAHOJUArHOCTHKHU

IIK.1 310 3HaTh GU3NYECKUE MPUHIUIIBL, 3PPEKTH U MPOLECCHI, JIeKAIUE B OCHOBE
(GYHKIIMOHMPOBAHUSI MUKPOMEXAHUYECKUX U MUKPOIJIEKTPOMEXaHUUECKUX
CUCTEM

I1K.1 312 3HaTh OCHOBBI KJIaccU(UKAIMN 00bEKTOB HAHO- U MUKPOCHCTEMHOM TEXHUKH

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

[IK.1 317 3HaTh OCHOBHBIE MOHATHUS MEXaHUKH TBEPAOTO AePOPMHUPYEMOrO TeIa, OCHOBBI
pacyeToB Ha CTATUYECKYIO U JUHAMHUYECKYIO IPOYHOCTD U JKECTKOCTb
3JIEMEHTOB KOHCTPYKIIMI, KHHEMAaTHYECKUI U KHHETOCTATUYECKUI aHAIIN3
MIOJIBMKHBIX 2JIEMEHTOB KOHCTPYKIIMM

I1K.1 318 3HaTh OCHOBHBIE MOJIOKEHHS] KBAHTOBOW MEXaHUKH M CTATUCTUUYECKON PU3UKU
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[K.1 319 3HaTh (U3UYECKHE TPUHITUIIBI pa0OTHl OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HAHO- U MUKPOCHUCTEMHON TEXHUKH

I1IK.1 322 3HaTh OCHOBHBIE IPUHIUITBI MOJEIUPOBAHUS

IK.1 323 HWMETH MPEACTABICHUE O 30HHOM CTPYKTYPE S3HEPTETUUECKOTO CIIEKTPA B
TBEPJIbIX TEJaX

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

[K.1 y5 Brnanets HaBbIKaMU pacueTa OCHOBHBIX MApaMETPOB MATEPUATIOB U
KOMIIOHEHTOB MUKPO- M1 HAHOCUCTEMHOMN TEXHUKU

I1IK.1 y6 Brnaners HaBbIKaMU MPUMEHEHHSI METOJIOB pacyE€Ta U UCCIICIOBAHUS
MHUKPO3JIEKTPOMEXAHUUECKHUX 3JIEMEHTOB U YCTPOMUCTB

I1K.1 yl7 YMeTbh COCTaBIATh aJCKBaTHBIE MOJCIIH

[IK.2 31 3HaTh 0a30BbIC TEXHOJIOTHYECKHE TTPOIIECCH M 000PYA0BaHUE, IPUMEHSIEMBIC B
IIPOM3BOJICTBE MaTEpUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

[IK.2 35 3HaTh KJIacCU(UKAIIMIO TBEPAbIX TEJI Ha METAILJIbI, TOTYIIPOBOJHUKU U
JMRJIEKTPUKHU C TOUKHU 3pEHUsI 30HHOM Teopuu

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

I1K.2 311 3HaTh KJIaccUUKaIMI0 MATEPUAJIOB MUKPOCUCTEMHON TEXHUKH

I1K.2 314 3HaTh OCHOBBI METPOJIOTUH

[IK.2 315 3HaTh OCHOBHBIE (PHU3UKO-XUMUYECKUE CBOWCTBA MaTepUAIOB, UCIIOIb3YEMBIX B
MHKPOCHCTEMHON TEXHUKE

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

[IK.2 317 3Hath pusnueckue 3(HEKTH U SIBICHUS, JIeXkKalllle B OCHOBE IPUMEHEHUS
MaTEpHUajIoB B MUKPOCUCTEMHON TEXHUKE

IIK.2 yo Bnagers MeTo1aMu SKCIIEPUMEHTAIBHOIO UCCIIEJOBAHMSI IAPAMETPOB U
XapaKTepUCTUK MaTepUaoB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKHU

[IK.2 y9 Brnanerh HaBbIKaMu IPUMEHEHHUS CIIPABOYHOIO anmnapara o BeIOOpY
TpeOyeMbIX MaTepHUaioB U KOMIIOHEHTOB JIEKTPOHHON TEXHUKH JUISI
KOHKPETHBIX PUMEHEHHUH

I1K.2 yll Brnanets odopmiieHHeM 0TYETHON HayyHO-UCCIIEA0BATEIbCKON JOKYMEHTAIMH

[IK.2 yl2 YMeTh NPUMEHATh COBPEMEHHBIE METO/IbI MCCIIEIOBAHMS 111 CUHTE3A U
aHaJIM3a MaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON TEXHUKHU

[IK.2 yl3 YMeTh onpenensaTh Ha/leXKHOCTh, CTA0MIBHOCTh U BOCIIPOM3BOUMOCTD
XapaKTEPUCTUK MaTEpUAJIOB U 3JIEMEHTOB ITPH HAJIMYUH BHEITHUX BO3JAEHCTBUIM

IIK.2 yl6 YMETb IIPOU3BOANUTH U3MEPEHHUSI IJIEKTPUUECKUX BEINYMH C TOMOLIBIO
ANEKTPOU3MEPUTEIBHBIX aHAJIOTOBBIX U LIU(PPOBBIX IPUOOPOB, ONIPEIEISTh
napaMeTpbl PaJUOIEKTPOHHBIX YCTPOUCTB, CAMOCTOATENBHO pa3o0paThes B
MPUHLIMITUATIBHONW CXeM€e YCTPOMCTB, BBIMOIHUTH MOHTAX Pali03JIEKTPOHHOTO
YCTPOMCTBA

[IK.2 yl7 YMETbh UHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbIE (U3NKO-XUMHUECKHE JTaHHbIE B
MOJTYIIPOBOJIHUKAX HA OCHOBE (hyHAAMEHTAIBHBIX MOJIOKEHUH TEOPHH
TBEPAOro Tela

IIK.3 yl YMeTh UHTEPIPETUPOBATH MOJYUYEHHBIE PE3YIbTAThl, KPUTUUECKH OLICHUBATD
pe3yNbTaThl PacyETOB U HKCIEPUMEHTA

I1K.4 31 3HATh METO/Ibl OIICHKHU TEXHUKO-IKOHOMHUYECKOH 3()(hEeKTUBHOCTH NMPOEKTOB

[1IK.4 yl YMETb BBINIOJIHATH MIPEIBAPUTENbHOE TEXHUKO-3KOHOMHUECKOE 000CHOBAaHUE
IIPOEKTOB

I1K.5 316 3HATh (PU3HKO-TEXHOJIOTMUYECKHE U IKOHOMUYECKHE OIPaHUYCHHSI UHTErpaluu
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Y MUHUATIOAPHU3AIUU DJIEKTPOHHON KOMITOHEHTHOM 0a3bl

I1K.8 32 3HaTh PU3NYECKYIO0, XUMHUKO-(PU3UIECKYIO U TEXHOJIOTHUECKYIO CYITHOCTh
MIPOLIECCOB, MPOTEKAIOIINUX IPU U3TOTOBIEHUU MUKPOCUCTEM;
IIPOM3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u noMeuienuit; ECT/ u eé
IIPUMEHEHHE

IK.8 yl Brnagets nmpoekTHpoOBaHUEM TEXHOJIOTUH H3TOTOBIICHUS JIEMEHTHOM 0a3bl
HaHO- 1 MUKPOCHUCTEMHOU TEXHUKH

IK.8 y4 YMeTh NPOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
MIPOEKTUPOBAHUE KOMIIOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKH,
MHTEJJIEKTYAJIbHBIX MUKPOCHUCTEM, CEHCOPOB M AKTIOATOPOB

DakynomamusHvle OUCYUNTUHDL

KommyHukanuonnas kyJjabtypa UHTepHera

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

OIIK.6 32 3HATh CYNTHOCTh M 3HaYCHUE UH(OPMAIIUU B PA3BUTHH COBPEMEHHOTO

00II[eCTBa, OMACHOCTHU M YIPO3, BOSHUKAIOIINE B TOM ITPOIIECCEe

OI[HOKpI/ICTaJIbeIe JICKTPOHHO-BBIYUCJIUTEC/IbHBIC MAIIIMHBI

OIIK.7 33 UMETh IPECTaBI€HNE 00 OCHOBHBIX HalpaBJICHUSIX Pa3BUTHUS
MUKPOKOHTPOJUIEPHOM TEXHUKHU

IIK.5 317 HMMETH IIPEJCTABICHUE O COBPEMEHHBIX IIPUHIIHAIIAX TOCTPOCHUS
MUKPOKOHTPOJUIEPOB

IIK.5 318 HMMETH IPEJCTaBICHUE O METOAaX OPraHU3aLUU B3aMMOICHCTBHS JJIEMEHTOB
MUKPOKOHTPOJLIEPOB

ITK.5 319 3HATh CTPYKTYPY MUKPOKOHTPOJIJIEPOB

ITK.5 320 3HATh APXUTEKTYPY Aapa MUKPOKOHTPOJLIEpa

I1K.5 321 3HATh OCHOBHBIE BHUJIbI IAMATH MUKPOKOHTPOJUIEPOB

ITK.5 322 3HaTh CHCTEMY KOMaH]JI MUKPOKOHTPOJUIEPOB

I1K.5 323 3HATh MOJICUCTEMY BBOJIa/BbIBO/Ia MUKPOKOHTPOJIIEPOB

IIK.5 yl0 YMETb OCYILLECTBIISITh BIOOP THIIA MUKPOKOHTPOJIIEPA B COOTBETCTBHHU C
IIOCTaBJICHHOM 3a7a4en

IIK.5 yll YMETb UCII0JIb30BaTh MUKPOKOHTPOJUIEPH! IIPU PEILIEHUN KOHKPETHBIX 3a/1a4
aBTOMATH3ALMK SKCIIEPUMEHTA U YIIPABJICHUs IPOU3BOJACTBEHHBIMU
IpoueccaMu

IIK.5 yl2 HMMETH OIBIT IPOECKTUPOBAHKS aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS Ha
OCHOBE MUKPOKOHTPOJIEPOB

IIK.5 yl3 HMMETH ONBIT HAIIMCAHUSA U OTJIAJAKU IIPOrPaAMM JUIsi MUKPOKOHTPOJLIEPOB
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