MHUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMSI
POCCHUUCKOHU ®PEJEPALINU

OEJJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE VUYPEXIEHNE
5 BBICHIET'O OBPA3SOBAHMA 5
«HOBOCHUBUPCKUU I'OCYJAPCTBEHHBIM TEXHYECKNN YHUBEPCUTET»

“YTBEPXKIAIO”

IIepBblii mpoOpeKTOp B.B. flanonsckuit

JOKYMEHT IIOAIMUCAH ITPOCTOM HEKBAJTMDULIMPOBAHHOM
DJIEKTPOHHOM TTOAITUCHIO
31.08.2020
Bnanenen: Slanonsckuii Bacunnii BacunbeBnu
Cpok JieiicTBUs: HEe OrpaHr4eH
{TPOHHOI'O JOKYMEHTA:

https://ciu.nstu.ru/documents_res/download?id=2FA402C141A5CD008C41692F1062EF23

OBIIAA XAPAKTEPUCTUKA
OCHOBHOM IMPO®ECCUOHAJIBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBbBI
BBICIIEI'O OBPA30OBAHUA

Hanpasnenue noaroroku: 28.03.01 HaHOTEXHOIOTMM M MUKPOCUCTEMHASI TEXHUKA
Hampasnennocts (mpoduib): MukpocucTeMHas TEXHUKA

Kanudukanus: bakamasp

®opma 00yueHus: oyHas

"o Havasa moAroTOBKH 10 0Opa3zoBaTeabHOM porpamme: 2017

OpI/IeHTI/IpOBaHHOCTBZ ImporpamMmma akaicMH4CCKOro 6aKaJ1aBpHaTa

HoBocubupck 2020



OcHoBHast  mpodeccuoHanbHas  oOpaszoBarenbHas mnporpamma  28.03.01 HanorexHomorum u
MHUKpPOCHCTEMHAasl T€XHHMKA, MUKpOCHCTEMHas TeXHMKa pa3paboTaHa Kadeapoil MoJynpOBOAHUKOBBIX

nprOOPOB U MUKPOIICKTPOHUKHI

3aBenyromnuii kadeapoi:

K.T.H., foueHT .M. Ocreprak

OOpasoBarenbHasi MporpaMma yTBEPXKACHA Ha YYCHOM
3NEKTPOHUKH, MPOTOKOI Ne5 ot 31.08.2020 r.
OTBeTCTBEHHBIH 32 00pa30BATENBHYIO MPOTPAMMY

K.T.H., joueHT J[.M. Ocreprax

nexad POO:

I.T.H., ipodeccop B.A. Xpycranes

coBere (pakynpTreTa pPATUOTEXHUKH H



COJEPKAHUE

O01Me noJI0KEHUS

KpammukanuonHas XapakTepUCTHKA BBITTYCKHHKA

Conepxanre 00pa30BaTSIILHON MPOTrpaMMbI

Ycnous peanu3anyuy 00pa3oBaTeIbHOM MPOrPAMMEBI TIOATOTOBKH

OHCHKa Ka4yeCTBa NMOATOTOBKH CTYACHTOB U BbIITYCKHUKOB

AN AR S

OcobenHoctH pcain3annun 06p330BaTCHBHOﬁ IMporpaMmsl Ijis1 MTHBAJIUJO0OB H

JiaIy ¢ OrpaHUYCHHBIMUA BO3MOKHOCTAMU 300POBbBA

IIpunoxenue

23
24
26

27

28



1. O0mue moJ10KEeHHUA

1.1 JIOKyMeHTBI, perjiaMeHTHPYIOLIHe COJep:KaHHe M OPraHM3auMiI0 00pa3oBaTeJIbHOIO

npouecca

OOpa3oBarenbHasi IporpaMMa akaJgeMUYecKoro OakanaBpuara (anee OakajaBpuaT), peajn3yemas
1o HampasiaeHuto noarotoBku 28.03.01 HaHoTexHOJIOrMM M MUKPOCUCTEMHAs TEXHHKA, MPEICTaBISAET
COOOM KOMIUIEKC OCHOBHBIX XapaKTEpUCTHK oOpa3zoBaHus (00beM, cojAep)kaHHe, IUIaHUpyeMble
pe3yNbTaThl), OPraHU3alMOHHO-IEAArOTHYeCKUX YCIOBUM, OPM aTrTecTalii, KOTOPbIM MpeAcTaBiIeH B
BU/JIE CJIEAYIOLIEr0 KOMIUIEKTA JOKYMEHTOB:

e 00I1el XapaKTepUCTUKU 00pa30oBaTeIbHON MPOrpaMMBbl BEICIIETO 00pa30BaHus;
y4eOHOro IJ1aHa;
KaJIeHJAapHOTO y4eOHOro rpaduka;
pabouuX MporpaMM JUCIUTIINH (MOJTyJICH );
MIpOrpamMM IMpPaKTHUK;
(hOHIIOB OIIEHOYHBIX CPEJICTB 110 AUCIUIIMHAM U TOCY/1apCTBEHHON UTOTOBOW aTTECTAIINU;
METOJIMYECKUX MaTEpUajoB.

WNudpopmanus o0 oOpasoBarenbHON mporpaMMe pasmeleHa Ha opunuansiom caiite HI'TY B cetn
«UuTepuer» http:// www.nstu.ru/sveden/education.

KoMIuiekT nOoKyMEHTOB MO 00pa3oBaTeiabHOW IporpamMme OOHOBIISIETCS €KEroJHO C YYEeTOM
pa3sBUTHS HAYKH, KyJIbTYPbl, 3KOHOMUKHU, TEXHUKH, TEXHOJIOTHH U COLMAIILHOM C]ephl.

1.1.1 B obmeit xapakTepucTuke 00pa3oBaTEIbHON MPOrpaMMbl YKa3bIBAIOTCS:
KO/ 1 HAUMEHOBAHNE HAIIPABJIEHUS MOJITOTOBKU;
HaIpaBJIeHHOCTH (Tpoduih) 00pa3oBaTEILHON MTPOTPAMMBI;
KBaNM(UKALIKA, TPUCBaUBaeMast BHIITYCKHUKAM;
BUJI TPO(ECCUOHATIBHOM JIeATEIbHOCTH, K KOTOPOMY T'OTOBSITCSI BBIITYCKHHKH;
® [UJIAaHUpPYEMBbIE PE3yJIbTaThl OCBOEHUSI 00pAa30BaTEIBbHON MIPOrPaMMbl — KOMIIETEHLIMH, KOTOPBIMU
JIOJIKHBI 00J1a/1aTh BBIITYCKHUKHU:
- yCTaHOBJIEHHbIE 00pa30BaTEJILHBIM CTAaHIAPTOM;
- YCTaHOBJICHHBIE OpraHu3alUedl JOINOJIHUTEIbHO K KOMIIETEHUUSAM, YCTaHOBJIEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM, C YYE€TOM HampaBieHHOCTH (mpoduisi) oOpazoBaTeNbHON
MIPOrpamMMBl;
®  [UIAHUpPYEMbIC Pe3yJIbTaThl 00yUEHHS MO KaXIO0W JUCHUIUIMHE (MOIYJII0) U MPaKTHKE - 3HAHUS,
YMEHUS, HaBBIKU U (WJIN) OMBIT AEATEIILHOCTH, XapaKTEePU3YIOIIHNEe Tarbl (OPMUPOBAHUS KOMIIETCHUUHN U
oOecrneynBaroie JOCTUKEHHE IIJIAHUPYEMbIX Pe3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHON IPOrPAMMBI.

B Ka4yecTBe NPUIOKEHUS K OCHOBHOM XapaKTEpUCTHUKE o0pa3oBaTenbHOU
IIPOrpaMMbl IPUBOAUTCSA: TAOJMUIIA COOTBETCTBHMSI MEXKIY XapaKTEpUCTHKAMHU JTAllOB  OCBOEHUS
KOMIIETEHIIMHA (3HAHUSIMHM, YMEHMSAMHU M OIBITOM JIEATEIbHOCTH BBIIYCKHHKA) M 3JEMEHTaMH
o0pa3oBaTenbHOM nporpamMmbl (Y4eOHBIMU TUCHUILUIMHAMY (MOIYJISIMHU) U IPAKTUKAMHU).

1.1.2 B yueOHOM 1mJaHe YKa3bIBaeTCcid INepeuyeHb JUCHMIUIMH (MOAynel), NpaKTHK,
aTTECTAllMOHHBIX HCIBITAHUN TOCYJapCTBEHHOM HMTOrOBOM arTecTaluy O0y4arouluxcs, APYTrUX BHJIIOB
yueOHOI NesaTeabHOCTH (Jlajee BMECTe - BHJIbI y4eOHOHM NesTeIbHOCTH) C yKa3aHHEM HX oObema B
3a4EeTHBIX €AMHULAX, IOCIIEI0OBATENILHOCTU U pacipeielieHus 1o rnepruojgam oOydenus. B yuebHom ruiane
BbIJIENIAETCSl 00beM paboThl 00YUAIOIIMXCSl BO B3aMMOACHCTBUM C MpENoAaBaresieM (Jajiee - KOHTaKTHas
pabora oOydJaronuxcsi ¢ mpemnojaBaresieM) (10 BUJaM yUeOHBIX 3aHSTHI) U CaMOCTOATEIHLHON pabOThI
oOyuyaromuxcs B akaJeMHuecKux vacax. [ Kakaod AUCHUIUIMHBI (MOAYIIS) M MPAKTHUKU YKa3bIBaeTCA
dhopma MpoMeKYyTOYHOM aTTECTAUUA 00YUYaAOIIHUXCSI.

1.1.3 B kanengapHoM y4eOHOM rpaduKe YyKa3bIBAIOTCA IEPUOJbl OCYIIECTBICHHUS BHJIOB
y4eOHOM NeATENIbHOCTH U MEPUObl KAHUKYII.

1.1.4  PaGouas nporpamma JUCHMIUIMHBI (MOIYJIs) BKIIOYAET B ceOs:

e  HaWMEHOBaHHE JUCIUIUIUHBI (MOAYIIS);

® [IepeyeHb IUIAHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHs IO TUCHUIUIMHE (MOJMYJII0), COOTHECEHHBIX C
IUTAHUPYEMbIMH pe3yJIbTaTaMHi OCBOECHUS 00pa30BaTeIbHOM POrpaMMBbl;

®  yKa3aHHME MeCTa JUCUUIUIMHBI (MOAYJS) B CTPYKTYpe 00pa3oBaTEIbHOM MPOTpaMMBbL;



e 00BEM AMCUUIUIMHBI (MOYJIS) B 3a4ETHBIX €AMHUIAX C YKa3aHHEM KOJUYECTBa aKaJeMHYECKHX
4acoB, BBIJCJIICHHBIX Ha KOHTAaKTHYIO paboOTy oOydamomuxcs ¢ mpernojaBareneM (10 BUAAM Y4eOHBIX
3aHATUN) U Ha CAMOCTOSITENIbHYIO pab0Ty 00yyaroluxcs;

®  CoJlepXKaHWEe JUCHUIUIMHBI (MOMYJIs), CTPYKTYPUPOBAaHHOE MO TeMaM (pasjeiaM) C yKa3zaHHeM
OTBEJCHHOTO HA HUX KOJMYECTBA aKaJAEMHUYECKUX YaCOB U BUJIOB YUEOHBIX 3aHATHIA;

® [epedyeHb Yy4eOHO-METOAMYECKOrO O0ECIeUeHHUs JUIsl CaMOCTOSATENIbHOW paboThl 00yYaromuxcs
10 JUCUUIUIMHE (MOIYJIIO);

e (OHI OLEHOYHBIX CPEACTB ISl MPOBEACHUS NMPOMEXKYTOUHOH arTecTtaluu oOydyaromuxcs MO
JTUCIUTIINHE (MOJTYIIIO);

® [iepeuyeHb OCHOBHOW M JOIOJIHUTENIbHON y4eOHOW JMTepaTypbl, HEOOXOAUMOMN ISl OCBOEHUS
JUCIUIUTMHBL (MOZYJIS);

® [IepeueHb pecypcoB MH(OPMALMOHHO-TEIEKOMMYHHUKAIMOHHOM cetn "MHTepHer" (nanee - ceThb
"NuTepHet"), HEOOXOIUMBIX JIJISi OCBOSHUS TUCITUTUTMHEI (MOIYJIs);

®  [epedyeHb METOAMYECKOTO U MPOrPaMMHOI0 00eCTIeYeHUs AUCIUILTUHBI (MOYJIs);

e 1mepeyeHb  WHPOPMAIMOHHBIX  TEXHOJOTHH,  HWCHOJB3YEeMBIX  TPH  OCYIIECTBICHUU
00pa3oBaTeNbHOrO Ipolecca IO AUCHUIUIMHE (MOAYINI0), BKIOYAs IEpeueHb IPOTrPaMMHOTO
obecrieueHss 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HEOOXOIUMOCTH);

e OmHCaHWEe  MaTepPHATbHO-TEXHHUYECKOW  0a3bl,  HEOOXOAMMOW  UII  OCYIIECTBIICHHUS
00pa3zoBaTeNbHOTO MpoIlecca Mo TUCHUTIIHHE (MOIYIIIO).

1.1.5  IIporpamma npaxkTHKH BKJIIOYaeT B ceOs:

e  yKa3zaHWE BUA MPAKTHKH, crioco0a u ¢hopmsl (hopm) ee TpOBEACHHS;

®  [epeyeHb IJIAHUPYEMBIX PE3yJIbTaTOB 00yUEHUs MPU MPOXO0XKIECHUH MPAKTHKH, COOTHECEHHBIX C
IUTAHUPYEMbIMH pPe3yJIbTaTaMHi OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMmBbl;

e  yKa3aHME MECTa NPAaKTUKU B CTPYKType 00pazoBaTeIbHON MPOrpaMMBbl;

e yKazaHHe 0ObeMa NPAKTUKU B 3aUETHBIX €IMHHIIAX U €€ MPOJIOJKUTEIBHOCTH B HEJENAX JINOO B
aKaJIeMUYECKUX UM aCTPOHOMHUYECKUX Yacax;

e  coJepXaHUe NPAKTUKY;

e ykazaHue (hOpM OTUETHOCTH IO MPAKTHKE;

e (OHI OIEHOYHBIX CPEACTB ISl MPOBEACHUS NMPOMEXKYTOUHOH arTecTanuu OOydyaromuxcs Mo
NPaKTUKE;

e [epedyeHb yueOHOI JuTeparypsl U pecypcoB cet "MHTepHeT", HeOOXOIUMBIX Ul MPOBEACHUS
NPaKTUKH;

e nepedyeHb HH(POPMAMOHHBIX TEXHOJOTHH, NCIIOIb3yEMBIX IIPU MIPOBEACHUH NPAKTUKH, BKIHOYas
HepevyeHb IPOrpaMMHOro o0ecreyeHus U MH(MOPMAIMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOIUMOCTH);

e  ONHCaHWE MaTePUATLHO-TEXHUYECKOHW 0a3bl, HEOOXOIMMOH JIJIsl TPOBEICHNUS IPAKTHUKH.

1.1.6 ~ ®oHI OLEHOYHBIX CPEICTB Ui MPOBEACHUS NMPOMEKYTOUHON aTTECTallUU O0YyYarolIuXcs
[0 AMCUUIUIMHE (MOIYJII0) WIM MPAKTUKE, BXOAALIMNA B COCTaB COOTBETCTBYIOIIEH pabouel mporpaMMel
JVCTIIATUTAHBI (MOJYJIS) WUIA TIPOTPAMMBI TIPAKTUKH, BKITFOYAET B CEOsL:

® [epeyeHb KOMIIETEHIMHA C YKa3aHHEM »5TanoB uX (OPMUPOBAHHS B TMPOIECCE OCBOCHUS
00pa3zoBaTeIbHON MPOTPAMMBI;

e ONucaHHE IOKa3zaTelell M KpUTEpHUEB OIICHWBAHUS KOMIIETCHIIMHA Ha PA3JIMYHBIX ATarnax Hx
¢dbopMHpOBaHHUs, ONMHUCAHHE INKAJA W IMPOLEAYp OLEHMBAHUS JUIS KaKJIOrO pe3ysibTara OOy4eHHus 0
JUCIUIUIMHE (MOYJI0) WM TPAKTUKE;

® THUMOBBICE KOHTPOJIbHBIC 33/IaHUSI WIM WHBIE MaTepHalbl, HEOOXOAMMBIE JJISi OIEHKHA 3HAHWH,
YMEHUH, HaBBIKOB M (WJIM) ONbITa JAEATENbHOCTH, XapaKTEpU3YIOMIMX JTambl (popMUpOBAHHS
KOMIIETEHIIUH B IIPOLIECCE OCBOECHUS 00pa30BaTeIbHOM POrpaMMBbl;

®  METOAMYECKHE MaTEPHabl, OMPEICIISIONINE MPOLEAYPhI OLICHUBAHUS 3HAHUH, YMEHHIA, HABBIKOB
U (WJIH) OTIBITA ICATEILHOCTH, XapaKTePU3YIOIINX dTarbl (OPMUPOBAHUS KOMIIETCHITUH.

1.1.7  ®oHJ OLEHOYHBIX CPEACTB I TOCYAAPCTBEHHOW NTOrOBOM aTTecTallMy BKIIOYAET B ceOsl:
® [epedyeHb KOMIETEHLMH, KOTOPbIMU JIOJKHBI OBJIAJE€Th OOydarolMecss B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON IPOTrPAMMBI;

e  OmHWCaHWE TMOKa3aTeliel W KPUTEPHEB OICHWBAHUS KOMIIETCHIIMH, a TaKXKe IIKAJI W TPOIEIYp
OIICHUBAHWS,



®  THUIOBBIC KOHTPOJIbHBIC 33JJaHUs UM UHbIE MaTepUaibl, HEOOXOIUMBIC JJISl OLIEHKU Pe3yJIbTaTOB
OCBOEHMS 00pa30BaTEIbLHON MPOrPaMMBbI;

e  METOAMYECKHE MaTepuallbl, ONpeAEsAIoIIre NpPOLEeayphl OLIEHUBAHHS PE3yJbTaTOB OCBOCHHUS
00pa3oBaTeNbHON IPOTrPAMMBI.

1.2 Hean (Muccus) od0pa3oBaTebHOI MPOrpaMMbl

Muccus obpazoBarensHoi nporpammbl 28.03.01 HaHOTEXHONMOTHH ¥ MHKPOCUCTEMHAsT TEXHUKA,
npodunb: MukpocucTeMHass TeXHUKAa (OCHOBHOW BuUJ JesTelbHOCTH HayuHo-nccrienoBaTenbeKast)
COCTOMT B TIOJTOTOBKE BBITYCKHUKOB, CIOCOOHBIX OCYIIECTBISATh HAYYHO-HCCIIECOBATEIBCKYIO
po(hecCHOHATIBHYIO JIeATENIbHOCTD, CBA3aHHYIO ¢ (U3UKON MHUKpPO- U HAHOCUCTEM, UHTEIUIEKTYaIbHbIMU
ABTOHOMHBIMU U3MEPUTEIbHBIMU CUCTEMaMHU, MHUKPOIJIEKTPOMEXAHUYECKUMU CHUCTEMaMHU,
KOMIIOHEHTaMU MHUKPO- U HAHOCHUCTEMHOW TEXHHMKH, MUKPO- ¥ HaHOXJIEKTPOHUKOM, ONTO3JIEKTPOHUKOMH,
MUKPOCEHCOPHUKOW, KOMIBIOTEPHBIM MOJCITUPOBAHUEM H MPOSKTUPOBAHHEM NPHOOPOB M YCTPOUCTB
MUKPOCHCTEMHOU TEXHUKHU.

Ilenn oOpa3oBarenbHON MpOrpamMmbl 0a3UPYIOTCST HA COBOKYITHOCTH 3HAHWM, YMEHUM, HABBIKOB U
METOAMK, KOTOPBIMH JOJDKHBI 00s1a1aTh BeimyckHUKHA OIT 28.03.01 mocie oOydeHus: 1 yepe3 HEKOTOPBIi
MIPOMEKYTOK BpeMeHH mnociie o0yuenus. Taxxe nenu OII 28.03.01 cTpositcs Ha TPUHITUIIE COOTBETCTBUS
npodeccuonansubix Tpeboanuit OIl, mpodeccroHaNbHBIX CTaHAAPTOB MOIYMPOBOAHUKOBOW OTPACIH,
KOTOPBIC YIOBIIETBOPSIOT MPOQEeCCHOHANBHBIM TpeOoBaHUsAM 0a30BbIX pabotomateneit (AO «H3IIII ¢
OKb» u AO «HIIIT «Boctok»).

1.3 Cpoxu ocBoeHHs1 00pa30BaTEJILHON MPOrPAMMBI

O6wvem mporpammbl OakanmaBpuaTa cocTaBisieT 240 3aueTHBIX enuHHIl (Jamee - 3.6.)  BHE
3aBUCUMOCTH OT IPUMEHSIEMbIX 00pa30BaTENbHBIX TEXHOJIOIMH, peaau3aluy MporpamMmbl OakanaBpuaTa
10 MH/IWBUAYAIbHOMY Y4€OHOMY IUIaHy, B TOM YHCIIE YCKOPEHHOMY OOY4EHHUIO.

Cpok mnoiydeHuss oOpa3oBaHusi 1O 0Opa30BaTENIbHOW MmporpamMme B OYHOH ¢opme oOyueHws,
BKJIIOYasA KAaHUKYJIbI, IMIPEAOCTABIIACMBIC IMOCJIC IMPOXOKACHUA I‘OC}’[[&pCTBCHHOﬁ HTOTOBOM aTTecraniuu,
BHE 3aBUCHUMOCTH OT IIPUMEHSEMbIX 00pa3oBaTelbHbIX TeXHOJoruil cocrtaBiser 4 roxa. OObem
IporpaMMbl OakanaBpHara, pealu3yeMblil 3a 0IMH y4eOHbIH roJ, coctaBiser He Oonee 60 3.e.

1.4 5131k peasn3anumn o0pa3oBaTeIbHOI NPOrpaMMbl
OOpaszoBarenbHasi  JEATENbHOCTh 1O  IporpaMMe  OakajaBpuaTra  OCYIIECTBIIAETCS  Ha
roCy1apCTBEHHOM sA3bIke Pocculickoit denepanuu.

1.5 HopmaTuBHas 0a3a
TpebGoBanusi M yCIOBUA pealid3allid OCHOBHOM 00pa3oBaTEeNbHOM MpOrpaMMbl OMNPEIeIsioTCs
@enepanbHbBIM  TOCYAAPCTBEHHBIM — O0Opa30BaTEeNbHBIM  CTAaHAAPTOM  BbICIIET0  00pa3oBaHUS IO
HamnpapyieHuto noAroroBku 28.03.01 HaHOTEXHOJIOTMM W MHUKPOCHUCTEMHAs TEXHHUKA, YTBEPKICHHBIM
npukazoM MunoOpuayku Poccun ot 06.03.15 Nel77 (3apeructpupoBan Muntocrom Poccun 31.03.15,
peructpannoHHbIl Ne36650), a Takke TrocyIapCTBEHHBIMH HOPMATHBHBIMH aKTaMHW W JIOKAJIbHBIMH
aKTamMu 00pa30BaTENbHON OpraHU3aIHH.

1.6 OcobenHocTH 00pa3oBaTeJLHOH IPOrPAMMBI

[Ipu pazpaborke oOpazoBarenbHOM mporpammbl 28.03.01 HaHOTEXHOJIOTMH M MHUKPOCHCTEMHAS
TexHuKa (mpo¢uib: MUKPOCHCTEMHAs! TEXHUKA) YYTEHBI TPeOOBAaHUS PETMOHAIBHOTO PHIHKA Tpyna (B
TOM 4HCJIE, PETHOHAJIbHbIE OCOOEHHOCTH MNPOPECCHOHANBHON JEATENIbHOCTH BBIMYCKHUKOB H
noTpeGHOCTH paboToaareneil), COCTOSIHUE U MEPCTIEKTUBBI Pa3BUTHS MOTYTIPOBOHUKOBON OTPACIIH.

Komnerenuuu, mnpuoOpeTaemble  BBIMYCKHUKaMHU, C(HOPMYJIHpPOBaHbl TaKkKe C  Y4eTOM
npodeccuonanmbHoro  crangapra:  «40.058  MmkeHep-TeXHOJIOT 1O  MPOU3BOJACTBY  W3JCIUH
MUKpPOAIEKTpOHUKN» H  «40.006 WMHxeHep-TexHOJIOr B 00JacTH MPOM3BOJCTBA HAHOPAa3MEPHBIX
MOJYTIPOBOJIHUKOBBIX ~ NMPHOOPOB M MHTETpajbHBIX cxem». CooTBeTcTBHE TMPO(PECCHOHATBHBIX
koMmrieteHid @I'OC BO TpynoBeiM QyHKIHAM, cPOPMYITHMPOBAHHBIM B MPOGECCHOHATBPHOM CTaHAAPTE,
npuBezieHo B Tabnure 1.6.1.



Tab6muma 1.6.1

Ipodeccuonamsasie kommerernun GI'OC BO B TpynoBbie QyHKINH 1 KBaTH(PUKAITMOHHBIE TPEOOBAHMUSA,

COOTBETCTBHU C IpoduieM 00pa3oBaTeIbHON c(hopMyIHpPOBaHHbIE B IPOYECCHOHATBHOM CTaHApTe W/UIIH 1O
POrpaMMBI MIPEIOKEHHI0 paboToaTene

—CIOCOOHOCTh  MPOBOAUTL  (hu3uKo- | O00GIeHHbIe TPY10BbIE GyHKIMH: }

MATEMATHIECKOE MOJIETHPOBAHHE 1. Pa3zpaboTka, BHEIpEHUE HOBBIX U BBIPAOOTKA PEKOMEH AN IO
KOPPEKTUPOBKE CYIIECTBYIOIINX TEXHOJIOTHYECKUX MTPOLIECCOB BHITYCKa

HCCICyCMBIX HPOLECCOB | 113 e it MUKpoatekTpoHuKH (40.058).
HaHOTCXHOJIOTUH U OOBEKTOB HAHO- H | 3, Pa3paboTKa ¥ BHEIPEHIE HOBBIX TEXHOJIOTHYECKUX MPOIIECCOB U
MUKPOCUCTEMHOM TEXHUKU C | mporpamM BBITyCKa M3JeNNH MUKpOIeKTpoHUKH (40.058).
UCIIOJIB30BAHUEM COBpeMeHHHX 3. O0ecrieuenne (l)yHKHI/IOHI/II)OBaHI/IH HaHOJJICKTPOHHOT'O MPOU3BOJACTBA

KOMITbIOTEpHBIX TexHosorui (ITK-1) B COOTBETCTBHH C TEXHOJIOTHYECKOH JoKyMeHTanueil. [loanepikka u
YIAYUIICHUE CYHICCTBYIOMINX TCXHOJIOTMYCCKUX TPOLECCOB U
—TOTOBHOCTb HPOBOMHTD | ye06x0mmmbIx PEXUMOB IIPOU3BOJICTBA BbIIYCKAEMOM OpraHu3aluen
SKCNEPUMEHTAJIbHbIE MCCIECOBAHUS MO | mpomykuuu (40.006).
CHHTE3y MW aHaJu3y MarepuajioB W | 4. Pa3paboTka n BHEIPEHHE COBPEMEHHBIX TEXHONOTHYECKHX
KOMIIOHEHTOB HaHO- 7 | TIPOLIECCOB, OCBOEHHE HOBOTO 000PYI0BAHMUS, TEXHOJIOTHYECKON
OCHACTKHU, HEOOXOMMBIX PEKHMOB ITPOU3BOJICTBA HA BBIITYCKACMYIO

MHUKpOCcHUCTEMHOM TeXHuKH (11K-2
POCHCTEMHOM TC ( ) opranusanueit npoaykuuto (40.006).

—TOTOBHOCTh aHaIN3UpOBATh M | 5 Pa3paGoTka nporpamMM BHeIPEHUs HOBOH TEXHUKH U TEXHONOTHiT 1O
CUCTCMATU3UPOBATH PE3YyIbTATHI | cBoeMy HampaBicHUIO. Pa3paboTka TEXHOIOTMUYECKUX MapIIPyTOB
HCCJICIOBaHUM, MIPEACTABIISITH | M3rOTOBICHUs HAHOJICKTPOHHBIX M3aeuii(40.000).

MaTepuanbl B BUAE HAyYHBIX OTYETOB, 6. Bnanenne HaBbIKaMH KOMIBIOTEPHOTO  MOAETHPOBAHMA M
MIPOEKTUPOBAHKUS NMPUOOPOB M YCTPOWCTB MUKPO- W HAHOCHCTEMHOH

my6mikanuit, npesentaui (1K-3) TeXHUKHU B coBpeMeHHbIX CAIIP.

[Tpu peanuszanuu 00pazoBaTEIbHON MPOrpaMMBbl IPEAYCMOTPEHO CONMPOBOXKICHHE 00yUYarOIIUXCS
aKaJeMHYeCKUM KOHCYJIbTAHTOM, OKA3bIBAIOUIUM COJEHCTBUE B (OPMUPOBAHUU HMHIWBUIYATBHBIX
00pa30BaTeNbHBIX TPACKTOPHIA, BHIOOPE TUCIHMIUINH, OOCCIIEUUBAIONUX MPO(ecCHOHATLHOES pPa3BHTHE
CTYyJICHTA.

1.7  BocTpe00BaHHOCTH BbIILYCKHUKOB

BreimyckHuku  00pa3oBaTeIbHOM  MPOrPpaMMbl  BOCTPEOOBAHBI  OTKPBITBIM  AKIIMOHEPHBIM
obmectBoM HoBocuOGupckuii 3aBo/1 OTYNPOBOJHUKOBBIX TPUOOPOB C OCOOBIM KOHCTPYKTOPCKUM OIOPO
(AO «H3III ¢ OKBb») U OTKPHITBIM aKIMOHEPHBIM OOLIECTBOM HAay4YHO-IIPOM3BOJCTBEHHBIM
npeanpusatueM Boctok (AO «HIIT «Boctok»), KOTOpbIe BBICTYIAIOT OCHOBHBIM IOTpeOHUTEIEM
BBINTYCKHHUKOB, oOyd4arommxcsi mo HampaBieauo 28.03.01 (mpodmins: MukpocucTeMHasi TEXHUKA).
JlanHble mpeanpuaTHs BXOIAT B IEpeyYeHb, BKIIOUYEHHBIX B CBOJHBIN peecTp OopraHu3aiuii 000pOHHO-
npoMelnuieHHoro kommuiekca (Ilpuka3 MuHHcTEpcTBa NPOMBIIUIEHHOCTH M TOproBiau Poccuiickoit
®denepanuu No.137 ot 5 deBpans 2013 r.)

[ToaroroBka no HampasieHuto 28.03.01 HanoTexHOJIOTMM U MUKPOCHUCTEMHAsi TEXHUKA BEACTCS
kadeapoi [onynpoBOAHUKOBBIX MPUOOPOB U MHUKPO3JIeKTpoHUKA HI'TY coBMECTHO ¢ mpeanpusTUsIMU
AJIEKTPOHHOM IPOMBILUIEHHOCTH I'. HoBOCHOMpCKa Ha OCHOBaHUMHM CYILECTBYIOIIMX JOIOBOPOB.

B pamkax »3tEx pgoroBopoB OakamaBpbl HampapieHus 28.03.01 BBIMOIHSAIOT BBITYCKHBIE
KBaJM(PHUKAIMOHHbIE pabOTHI Ha pealibHbIE HAYYHO-HUCCIIEI0BATEILCKUE TEMBI, CBS3aHHBIE C TIpoOIeMaMu,
pemaembie AO «H3IIIT ¢ OKBb» u AO «HIIIT «BocTok».



TpynoycTpoiCTBO BBITYCKHUKOB ocyiiecTBisiercs npeumyiectBeHHo B AO «H3IIIT ¢ OKb» u AO
«HIIIT «BocTok» Ha JOMKHOCTH WHXKEHEPHOT'O COCTaBa, IMOO B BHUJIEC MOCTYIUICHHUS B MarucTparypy, a
3aTteM acnupanTypy. OctanabHble BBITYCKHUKH TPYI0YCTPAUBAIOTCS JIMOO HA MPEINPUITUIX U KOMIAHUSIX
MHUKpOdJIeKTpoHHOTO Tpoduus 1. HoBocubOupcka u Poccuiickoit Penepaunu, ImOO TPOIOIIKAIOT
pohecCHOHATIFHYIO Kapbepy 3a pyOex oM.

2. KsBajnupukaumoHHAsi XapaKTEePUCTUKA BHINYCKHUKA

2.1 ObaacrTb npodeccuoHaIbLHOM NesITeJIbHOCTH BBIITYCKHUKOB, OCBOUBIIINX
00pa3oBaTeNbHYI0 MPOTpaMMy, BKIIOYAET COBOKYIMHOCTH CPEICTB, CIIOCOOOB M METOAOB UEIOBEUYECKOM
NESTeIbHOCTH,  HAMpaBJIEHHBIX HA  TEOPETUYECKOE M OKCIEPUMEHTAJIbHOE  HCCIeI0OBaHUE,
MaTeMaTUYeCKOe U KOMIIBIOTEPHOE MOJEIMPOBaHUE, MPOEKTHUPOBAHUE, TEXHOJIOTMIO IMPOU3BOJACTBA U
AKCIUTyaTallMl0 MaTepHaoB, IPUOOPOB M YCTPOMCTB HAHO- U MHUKPOCHUCTEMHON TEXHUKH DPAa3IUYHOTO
(YHKIIMOHATBHOTO HAa3HAYEHUS, pa3pabOTKy M MPUMEHEHHE IPOIECCOB HAHOTEXHOJIOTHMH W METOJIOB
HAHOJIMATHOCTHUKHU.

2.2 OO0bekTaMu NPo(ecCHOHATBHON IeATeJbHOCTH BBITYCKHUKOB, OCBOMBIIUX IPOTrpaMmy
OakanaBpuaTa, SBISIOTCS MaTepuaibl U KOMIIOHEHTHl HAHO- ¥ MHUKPOCHCTEMHOH TEXHHWKH, MPUOOPHI U
YCTPOICTBa HAa MX OCHOBE, MPOLECCHl HAHOTEXHOJIOTMH U METOJbl HaHOAHWAarHOCTUKU, 00OpYyIOBaHHE
MIPOLIECCOB CHUHTE3a, TUArHOCTUKHU M UCIBITAaHUS MAaTEPUAJIOB U KOMIIOHEHTOB HaHO- U MUKPOCUCTEMHOMN
TEXHHKHU.

2.3 OCHOBHBIM BHAOM TIPO(ECCHOHATILHON NIEATETLHOCTH, K KOTOPOM TOTOBUTCS BBIITYCKHUK
o0pa3oBaTeNbHON MPOTrpaMMBbl aKaJleMHYeCKOro OakanaBpuata, ssisiercs: Hayuno-uccnedosamensvckas.

2.4  OOyyaromuiics TOTOBUTCS K PELICHUIO CJIEIyImUX NpodecCHOHAIbHBIX 3a/1a4 B
COOTBETCTBUHM C HAaNpaBIECHHOCTHIO (mpoduiemM) oOpa30BaTelIbHONW NMPOrpaMMbl U OCHOBHBIM BHAOM
npodeCCUOHATIBHOMN 1eATETEHOCTH.

— aHaJM3 HayYHO-TEXHUYECKOW MH(pOpMAIMK, OTEYECTBEHHOTO M 3apyOeKHOTO ONbITa MO0 TeMaTHKe
UCCIIC/IOBaHMS;

— (u3uKo-MaTeMaTH4eCcKOe MOJECTHPOBAHHE HCCIEAYEMBIX MPOIECCOB HAHOTEXHOJIOTUH M OOBEKTOB
HAaHO- 1 MUKPOCHCTEMHOHN TEXHUKH C UCIIOJIH30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;

— TIPOBEJCHHE IKCTIEPUMEHTAIBHBIX HCCICIOBAHUH 110 CHHTE3y U aHAJIN3y MaTepPHaJiOB U KOMIIOHCHTOB
HAHO- U MUKPOCHCTEMHON TEXHHKH;

— ONHMCaHWE MPOBOJUMBIX MCCIIEJOBAHMIA, aHAINU3 PE3yJIbTAaTOB, MMOATOTOBKA JAHHBIX IS COCTABIICHHS
0030pOB, OTYETOB U HAYUHBIX ITyOIHKAIINN;

— OpraHM3anus 3aluThl 0OBEKTOB HHTEIJICKTYAIbHOM COOCTBEHHOCTH U PE3YJIbTAaTOB MCCIECIOBAHUN U
pa3paboToK.

2.5 llnanupyemble pe3y/ibTaThbl 0CBOCHUS 00pPa30BaTEILHOI NMPOrpaMMbl (KOMIIETEHIIUN).
B pesynbrare ocBoeHUs1 00pa3oBaTEIbHON MPOTrPaMMBI y BBIITYCKHUKA JIOJKHBI OBITH C(OPMHUPOBAHBI
cieayromue KoMneTeHnun (tadaumna 2.5.1).
Tabmuma 2.5.1

Koabl | KommneTeHumn, 3HAHUST/ YMeHUSI
Obwexynvmypuvie komnemenyuu (OK)
OK.1 CIOCOOHOCTH MCIO0JIL30BAaTh OCHOBBI (hrstocodckux 3HAHUI N1 GOPMUPOBAHUS MHPOBO33PEHYECKOI
MO3UIIH

yl | ymers ynotpebuisiTh 6a30Bble huitocodckne KaTeropuu v MOHSTHS

y2 YMETh IIPUMEHATH 06H1€Hay‘[HBIe MCTOABI UCCIICTOBAHUA, TOHUMATh OTJIIMYHUEC HAYYHOI'O IMOJAX0Ja OT HCHAYYHOI'O

y3 YMETb apryMEHTHPOBAHO BbICTPANBATH A0KA3aTCJIILCTBA, JIOTUKY TOHMMAHUS aKTyaJIbHbIX HpO(beCCI/IOHaJ'IBHbIX u
HPaBCTBCHHBIX HpO6J’IeM

OK.2 CIMOCOOHOCTh AHATM3HPOBATH OCHOBHBIE 3TANBI H 3aKOHOMEPHOCTH MCTOPHYECKOr0 Pa3BUTHSA 001eCTBA
JJ1sl (pOPMHUPOBAHMSA I'PAKIAHCKON MO3HITNH

31 | 3HaTh 0OITHE 3aKOHOMEPHOCTH M HAIIMOHAIbHBIE 0OCOOEHHOCTH pa3BUTHs Pocchiickoro rocymapcTa v o0IecTBa

32 | 3HAThH HNCTOPHUIO 00111eCTBEHHO-TIOJTUTHYCCKOM MBICJIN, B3aMMOOTHOILICHHUH BJIACTH U 00IIIECTBa




yl | ymers popmymupoBaTs cOOCTBEHHYIO ITO3UIIMIO IO COBPEMEHHBIM ITpo0IeMaM OOIIECTBEHHO- TOJUTHIECKOTO
pa3BHUTHS
y2 | yMeTh aHaJIM3UPOBATh TEHACHIIMU COBPEMEHHOTO O0IECTBEHHO-NIOIUTHYECKOTO M COLMOKYJIbTYPHOTO Pa3BUTHS
OK.3 €NOcO0HOCTDb HCI0JIB30BATh OCHOBBI IKOHOMUYECKHX 3HAHUII IPH olleHKe 3Q)(PeKTUBHOCTH Pe3y/IbTATOB
JesiTeJIbHOCTH B Pa3jInYHbIX cepax
31 | 3HaTP MeXaHU3M (PYHKIMOHMPOBAHMS M PETYINPOBAHUS OTPACIEBBIX PHIHKOB
32 | 3HaTh OCHOBHBIE KaTETOPHUH, 3aKOHOMEPHOCTH Y IIPUHINIIBI Pa3BUTHS SKOHOMHUYECKHX ITPOIIECCOB Ha MAKpO- 1
MHKPOIKOHOMHYECKOM yPOBHE
33 | 3HaTh NOAXOABI K (POPMUPOBAHUIO ITPOM3BOACTBEHHBIX 3aTpaT Ha U3TOTOBJICHUE MPONYKIMH (paboT, yciyr)
34 | 3HaTH NPUHIMIBEI Tpolecca pa3pabOTKH, MPUHSTHUS, OPraHW3aIMU UCIOIHEHUS YIPABICHUECKUX PEIICHUN
35 | 3HaTh OCHOBBI OPTraHM3AIMHU | YIIPABICHUS NPEANPUITUEM B YCIOBHSIX PhIHKA
yl | yMeTs NIpUMEHSATh OCHOBHBIE MOJIENT X METOBI MAKPO- M MUKPOIKOHOMHYECKOT0 aHaIN3a B IPO(eCCHOHATLHOM
JIeITeIIbHOCTH
y2 | yMeTh IpUMEHSATh METO/IbI ONPECIEHHS NOTPEOHOCTH (B COOTBETCTBHH C LEISIMU TIPEIIPUITHS) M CTOMMOCTHOM
OLICHKH Pa3IMYHBIX (TPYIOBBIX, TEXHUYECKHX M MaTepHAIbHBIX) PECYPCOB IPEATIPHUATUS U TOKA3aTEeIH UX
HCIIOJIb30BAHMS
y3 | yMeTh OlEeHUBATH JESITEILHOCTD IPEIIPHUITHS U €TO TIOAPA3IEICHNH, OPHEHTHPYSICh HA MaKpo- U
MHKPOYKOHOMUYECKHE ITOKA3aTeNN
y4 | yMeTh OlleHHBATH YIpaBJIeHUE MPEANPUSTHEM C TIO3UIMH BHYTPEHHETO COCTOSIHHSL M BHEITHETO OKPY)KEHHS
y5 | ymeTs popMUPOBaTH pabOTOCIIOCOOHYIO KOMaHIy ISl peain3anuy mpodecCHoHaTbHBIX (QYHKITHIA U CO3aBaTh
3G PEKTUBHYIO0 KOMMYHHUKAIIHOHHYIO CHCTEMY
OK4 CNOCOOHOCTH MCIO0JIb30BAaTh OCHOBBI NPABOBBIX 3HAHHUII B Pa3JIMYHBIX c(hepax AesTeIbHOCTH
31 | 3HaTh OCHOBOIIOJIATAIOUINE TIPABOBBIE KATETOPHH, CYIIHOCTh U CONMAIBHYIO IEHHOCTH ITPaBa
32 | 3HaTh OTPACIEBYIO HAIPABJICHHOCTh ITPABOBBIX HOPM, B TOM YHCIIE C YI€TOM COOCTBEHHOH NpodeccnoHaIbHOM
JIeTeIIbHOCTH
33 | 3HaTh mpaBa M 00A3aHHOCTH rpaxaaHuHa PO
yl | yMeTh OCYIIECTBIISATh pean3al[ii0 HOPMAaTHBHO-TIPABOBBIX aKTOB B cdepe MpodeccnoHaANbHOMN JIesITeNbHOCTH
OK.5 CIMOCOOHOCTh K KOMMYHHKAIMH B YCTHOW U MHUCbMEHHOMH (hopMax HA PyCCKOM H MHOCTPAHHOM SI3bIKAX LISl
pelleHNs 32124 MeKJINYHOCTHOTO M MEeKKYJILTYPHOT0 B3aUMO/IeiicCTBHSA
31 | 3HaTh MHOCTPAHHBIH SA3BIK AJISI MEKIMYHOCTHOTO OOIIEHHSI C MTHOCTPaHHBIMHU TTapTHEpaMHU
32 | 3HaTh 0COOCHHOCTH JIEIOBOT0 OOIIEHHS Ha PYCCKOM M HHOCTPaHHOM SI3bIKax
yl | ymMeTs aHamM3UPOBATh PEYb ONIOHEHTA HA PYCCKOM M HHOCTPAHHOM SI3BIKE
y2 | yMeTh BBICTpaUBaTh MEXKYJIbTYPHYIO, IEIOBYIO, TPO(ECCHOHATBHYI0 KOMMYHHKALIHIO C YyUETOM
TICUXOJIOTHYECKHX, TIOBEICHYECKHX, COIIMANBHBIX XapaKTEePHCTHK ITAPTHEPOB HA PYCCKOM M HHOCTPAaHHOM
SI3BIKAX
y3 | BnaneTh HaBBIKAMU ITyOJIMYHOTO BBICTYIUICHHS, YCTHOM MPE3EHTALMH PE3yIbTaTOB NMPOheCcCHOHATBHOM
JIeITEIbHOCTH Ha PYCCKOM M MHOCTPAHHOM SI3bIKE
y4 | yMeTh OCYIIECTBIATh JEIOBYIO NEPENUCKY Ha PyCCKOM SI3BIKE
y5 | yMeTh JIOTHYECKH BEPHO, apTyMEHTHPOBAHO U SCHO CTPOUTH YCTHYIO M IINCBMEHHYIO pedb B cdepe
PO eCCHOHANBLHON ESITENEHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3BIKE
OK.6 cnoco0HOCTh PadoTaTh B KOJJIEKTHBE, TOJIEPAHTHO BOCIIPHHUMASI COIMAJIbHbIE H KYJIbTYPHbIE Pa3JIH1Hs
31 | 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHHSL U Pa3BUTHSI KOJUIEKTHBOB
yl | ymers mondupath napTHepoB st 3 GeKTHBHOM paboThl B KOMaHIE
y2 | yMeTh aganTHpoBaThCs B MPo(eCCHOHAIEHOM KOJIIEKTHBE, BHICTPANBATh APTHEPCKUE OTHOIICHHS B COLUAIBHO-
TpYI0BOH cdepe, paboTaTh B KOMaHIS
y3 | yMeTh BbICTpauBaTh NapTHEPCKHUE OTHOLICHUS B COLMAIBHO-TPYAOBOH chepe
OK.7 CIMOCOOHOCTh K CAMOOPraHU3alMH H caM000pPa30BaAHUIO
31 | 3HaTh TPACKTOPHH CAMOPA3BUTHSI M caMOOOpPa30BaHMs B TEUCHHE BCEH JKU3HU
32 | 3HaTb OCHOBHBIC XapPAKTEPUCTUKU MHTEIUIEKTYyalIbHOI0, TBOPYECKOTO U MPO(HECCHOHATBLHOTO MOTEHINATA
JMYHOCTH
33 | 3HaTh 0COOEHHOCTH NPO(ECCHOHATILHOTO PA3BUTHS JINUHOCTH
yl | ymMeeT agekBaTHO OLleHMBATh COOCTBEHHBIN 00pa30BaTEIbHBINA YPOBEHb, CBOM BO3MOKHOCTH, CIIOCOOHOCTH H
YpOBEHb COOCTBEHHOTO NPO(eCcCHOHATTI3MA
y2 | yMeTh BBICTPanBaTh HHANBHIyaAIbHBIE 00pPa30BaTENIbHBIE TPACKTOPHH, IPOGECCHOHATBHBIA POCT U Kaphepy
y3 | yMeTh OpHEHTHPOBATHCSL HA PhIHKE COBPEMEHHBIX 00pa30BaTENbHBIX YCIyT
OK.8 CIOCOOHOCTH MCIO0JIL30BATh METO/IbI H CPeACTBa (pU3HYeCcKOli KyJIbTYphI 115 00ecredeHHs MOTHOLEeHHOI
COIMAJILHON 1 NPO¢eCCHOHATBHOM NeITeIbHOCTH
31 | 3HaTh OCHOBBI 3JI0POBOT0 00pa3a KMU3HU
32 | 3HaTh IOCIEJCTBUS OTKIOHEHHS OT 3/I0POBOI0 00pa3a )KU3HH
yl | ymMeTs mojuiepuBaTh 30pOBBIH 00pa3 XKU3HU
OK.9 TOTOBHOCTH M0JIb30BATHCSI OCHOBHBIMH METO/IaMH 3AIIMThI MPOU3BOJACTBEHHOI0 MEPCOHATA U HACEJICHHUSI
OT BO3MOXKHBIX MOCJIeACTBHI aBapHii, KaTacTPO(, CTUXUIHBIX OeACTBU
31 | 3HaTh NPOOJIEMBI SKOJIOTHU




32 | 3HaTh OCHOBHBIC MIPUPOIHBIE U TEXHOC(HEPHBIE ONTACHOCTH, X CBOWCTBA M XapaKTEPUCTUKU
33 | 3HaTh NOHITUITHO-TEPMHHOJIOTHYECKHH anmapar B 00JacTH 0€30acHOCTH
34 | 3HaTh XapakTep BO3JCHCTBHUS BPEHBIX M ONMACHBIX (PaKTOPOB Ha YeIOBEKA M IPHUPOJHYIO CPERY
yl | BmazeTs 3aKOHOATENBFHBIMU U IPABOBBIMU OCHOBAMH B 00JIaCTH 0€30MACHOCTH M OXPaHbI OKPY>KaroLIel Cpe/sl,
TpeOOBaHUsIMHU 0€30MMACHOCTH TEXHUUECKUX PErJIaMeHTOB B chepe nmpodecCHoHaNbHON ASSITETbHOCTH
y2 | BmaneTs HaBBIKAMHU palMoOHATN3alUK TPO(eCcCHOHANBEHOH IESITEIFHOCTH C eIbI0 00ecTieueHns1 0€30MacHOCTH 1
3aLIUTHI OKPY’KaIOIIEeH cpesibl
y3 | yMeTs BBIOMpATh METO/IbI 3aLMTHI OT OIIACHOCTEH MPUMEHUTENBHO K cepe cBoeil mpodeccnoHabHOI
JIeITEIIbHOCTH M CrIoco0bI oOecreyeHus] KOM(QOPTHBIX YCIOBUH KHU3HEASSATEIbHOCTH
v4 | ymeTs naeHTH(UIMPOBATh OCHOBHBIE OITACHOCTH CPebl OOMTaHMS YEI0BEKa, OIIEHUBATh PHCK UX Peal3allin
Obwenpodgheccuonanvhvie komnemenyuu (OIIK)
OIIK.1 CIOCOOHOCTH MPEACTABIATH AICKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYI0O KADTHHY MHPAa Ha
OCHOBE 3HAHHSI OCHOBHBIX MOJIOKeHUH, 3AKOHOB H METOJ0B €CTeCTBEHHBIX HAYK M MATeMaTHKHU
31 3HaTh KJ'IaCCI/I(bI/IKaHI/IIO METaAJUIOB, CILUIaBOB, ITACCUBHBIX U aKTUBHBIX JUIJICKTPUUYCCKHUX U MAaIrHUTHBIX
MaTepuraaioB, MOJIYIIPOBOAHUKOB U UX COCHHHCHHﬁ, KOMITO3UIUOHHBIX MAaTE€pHUAJIOB IO UX q)HSI/IKO-XI/IMI/I‘-IeCKI/IM,
IEKTPUUECKUM H ONITHYECKUM CBOWCTBAM M Ha3HAYECHHIO
32 | 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIHUIUINH (MaTeMaTuKa, QU3MKa, XUMUs, OMOJIOTHS U IpyTHe
CMEXHBIE IMCIUIUINHBI)
33 | 3naTh npeobpazoBanne Pypoe, cBoMicTBa 0000MIEHHBIX (DYHKIMH, OPTOrOHAIBHBIE TOJIMHOMBI, ChepUIECcKyIo
¢bynkuuio, pynkuuio beccensi, pynkuuro ['prna
34 | MMeTh MpejcTaBlIeHNE O CBA3U (PU3MKO-XMMHUECKHX CBOWCTB TBEPJBIX TEJl C X BHYTPEHHEW CTPYKTYpOU
35 | 3HaTh OCHOBHBIC (PU3MUECKHE 3aKOHBI U SIBICHUS
36 | 3HaTh 3aBUCUMOCTb (DPM3MUECKUX CBOMCTB OT CTENIEHH HEYTIOPSA0OUCHHOCTH
37 | 3HaTh (PyHAAMEHTAJIbHBIE TIOHSTHUS, OCHOBHBIE TEOPUH U MPHUOJIMKEHUS. PU3MKU KOHJIEHCUPOBAHHOI'O COCTOSTHHMS
38 | 3HaTH 6a30BbIe MOJOXKEHNS PYHIAMEHTAIBHBIX PAa3/e]IOB MATEMaTHKH B 00beMe, HEOOXOANMOM JUIS BIIA/ICHHS
MaTeMaTHYeCKUM armnapaTroM Jjist 00paboTku HH(GOPMAIMK 1 aHAIHM3a IaHHBIX B 00J1aCTH NPOoheCcCHOHATbHOM
JIeATeNIbHOCTH
39 | 3HaTh YHHUBEPCATbHOCTh MATEMAaTHYECKUX METO/IOB B IIO3HAHWH OKPY’KAIOLIEr0 MHUPa
310 | 3HATH MPUPOLY BO3HUKHOBEHHMS ITOTPEIIHOCTEN IPH MPUMEHEHNN MaTEMaTHIECKIX MOJIENIeH U HEOOXOUMOCTH
OLICHMBATh NOIPELIHOCTh
311 | 3HAaTh OCHOBHBIE 3aKOHBI (PU3HKH, SBIISIOMIECS 0a30BBIMHU JJIs PELIEHHS 33124 PodeccCroHaANIBEHOM
JIeATEIIbHOCTH
312 HUMCETH IMPEACTABIICHUE O METOJaX CTaTUCTUYCCKOM (bI/ISI/IKI/I U TCPMOANHAMUKH, UCIIOJIB3YCMBIX JIJI OITMCaHUA
KJIACCHMUYECKHX SBICHUH B Ta3ax M TBEPABIX Telax
313 | 3HAaTh OCHOBHBIE 3aKOHBI TEPMOJMHAMUKHN M CTATHCTHUECKUE paclpeAeIeHHs
yl | Brnaners MeTojaMu M CpesicCTBaMH €CTECTBEHHOHAYYHBIX JIMCIUILINH
y2 | YMeTh nonp30BaThes CrielMaNbHBIME U 0000IEHHBIMU (DYHKIUSAMU, pa3iiarath UCClieayeMble pYHKINH 110
OPTOrOHAJIBHBIM CHCTEMaM (PyHKIMIT U TOJTMHOMOB
y3 | YMeTh NIpUMEHSTh 3HaHHUS €CTECTBEHHOHAYYHBIX JMCIUILIMH JUIS PEIICHHs PO eCCHOHATBHBIX 3a4a4
y4 | yMeTh olleHMBATh MPEAEIbl IPUMEHUMOCTH OCHOBHBIX TEOPHH M NPHOMKEHUH QU3UKN KOHJICHCHPOBAHHOTO
COCTOSIHUS
y5 YMeTh MPpUMCHATH MOJTYUCHHBIC 3HAHUSA IJIA MATEMATHYCCKOTI'O MOJACITIUPOBaHU ITPOUECCOB MMPpU PECHICHHUU
KOHKPETHBIX 33/1a4 U3 KYPCOB: KBaHTOBAasi MEXaHHUKa, CTaTHCTHYECKasi pu3nka, pu3nka TBEpAOro Tena
y6 | IMETh OIBIT CAMOCTOATENBHOTO MOUCKA ,I3YYEHHS U aHATM3a HAy9YHO-TEXHUUECKOH JIMTepaTypsl 10 BOIIPOCaM
(pU3MKH KOHJCHCUPOBAHHOI'O COCTOSIHUS
y7 | YMers pemats OHOPOIHBIE M HEOAHOPOAHBIE TH(depeHInaNIbHbIe ypaBHEHHS B 33/1a9aX, OMACHIBAIOIINX
OCHOBHbBIC MEXaHWYECKHE, KBAHTOBOMEXaHHUECKHE, IEKTPOMarHUTHBIC SIBICHHS
y8 YMETh MPUMEHATH OCHOBHBIC 3aKOHBI Y ITPUHITUIIBI (bI/I3I/IKI/I B CTaHAAPTHBIX U CXOAHBIX CUTYAIUAX
y9 YMETh ONKMCHIBATHL U KAYECTBCHHO O6’I)HCHHTI> COCTOSAAHHMSA B TBEPAOM TCJIC
y10 | yMeTh MCIOIB30BaTh 3JIEMEHTHI MATEMAaTHUECKOM JIOTHKH ISl TOCTPOEHHSI CYKACHUH M MX JOKA3aTEIbCTB
yll | yMEeTh IpHIMEHSTH OCHOBHBIE METO/BI MATEMaTHIECKOTO anapara B MaTeMaTHIECKUX MOJIENSX OOBEKTOB H
MIPOLIECCOB
y12 | yMeTh IpUMEHSTh CTAaTUCTUYECKUH NOAXO K UCCIEAOBAHUIO MPOIIECCOB M PELICHHIO 33/1a4
y13 | yMeTh Mcnosb30BaTh ()a3oBoe MPOCTPAHCTBO JJIsl CTATUCTUYECKOTO OMHMCAHMUs CHCTEMbI YaCTHII
y14 | ymMeTh IpUMEHSTh TEOPEMY O paclpeieIeHHH SHEPTUH IO CTENEHSIM CBOOOTBI
OIIK.2 CIOCOOHOCTH BBIAIBJIATH €CTECTBCHHOHAYYHYIO CYIIHOCTh IP00/1eM, BOSHMKAIONINX B X0/¢
npogeccHOHANBHOI 1esiTeIbHOCTH, IPUBJIEKATH A/ UX pPellleHUs] COOTBETCTBYIOIIUI (PU3NKO-
MAaTeMATHYeCKHii annapar
31 | 3HaTH CBOMCTBA Pa3JIMUHBIX TPYIII MATEPUAIIOB: IUJIEKTPUKOB, MOIYIIPOBOJHUKOB, IIPOBOIHUKOB, MarHUTHBIX
MarepuaioB
32 | 3HATH KJ'IaCCI/I(bI/IKaLH/I}O TBEPABIX TCJI HA METAJIJIbI, IIOJYIIPOBOAHUKHU U JUIJICKTPUKU C TOUKH 3PCHUA 30HHOU
TEOpUH
33 | 3HaTh OCHOBHBIEC IEKTPHUECKHE, MATHUTHBIC W ONTHYECKHE CBOHCTBA TBEPABIX TEJ, MEXaHM3MBbI IIPOTEKAHHS
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34 | Ga3oBbIe 3HaHUA (YHIAMEHTAIBHBIX pa3/esioB GU3MKH B 00bEMe, HEOOXOAMMOM ISl OCBOCHUS (PU3NIECKUX
OCHOB B 00J1acTH NPo(heCCHOHATILHON ICATSILHOCTH
35 | 3HATh OCHOBHBIC MOHATHS ¥ 3aKOHBI XHMHH, 3aKOHOMEPHOCTH IPOTEKAaHHs XMMHYECKHUX ITPOLIECCOB; CBOMCTBA,
Ha3HauYeHHE U 00J1acTH IMPUMEHCHUA OCHOBHBIX XUMHUYCCKUX BCIICCTB U UX COC}II/IHGHI/Iﬁ
36 | 3HAaTh OCHOBHBIC MTOHSITHS M METOIBI MATEMATHYECKOTO aHAJIM3a, AHATUTUYECKOW TeOMETPHH, JTHHEHHON
anreOpel, TCOPUH (PYHKIUHA KOMIUIEKCHOTO IEPEMEHHOT0, TCOPUH BEPOSITHOCTEH 1 MATEMaTHUECKOW CTAaTUCTHKHY,
JMCKPETHOIH MaTeMaTHuK!
37 | 3HaTh OCHOBHbIE MaTeMaTHYECKHE METO/Ibl, IPUMEHsIEMbIE B Pa3JIMUHbIX pa3aenax QU3HKH
38 | 3HaTh (HU3MKO-MaTeMaTHIECKHE MOIEIH IIPOIIECCOB B 00BEME U Ha IOBEPXHOCTH IOTYyTIPOBOTHUKOBBIX
MarepuaoB
39 | 3HaTh 3aKOHOMEPHOCTH CTPOCHHsI 00PaTHOTO IMPOCTPAHCTBA, IOCTPOCHHE 30HbI bpriutosHa
310 | 3HaTh OCHOBHBIC TEPMHHBI X 0003HAUYCHUS, IPUHATHIC JJIsI OLMCAHUS KPUCTAUIMYECKUX CTPYKTYD,
KPHUCTAJUTNUECKHUE PEIIETKH
yl | yMeTs NIpUMEHSATh OCHOBHBIE SKCIIEPUMEHTAIBHBIE U paCYETHBIE METO/IbI ONPEAEIEHHS MaKPOCKOITMYECKIX
XapaKTePUCTUK CHCTEM M METOJIbl XUMHUYECKOTO U (PU3MKO-XHUMHYECKOTO aHAIIN3a PA3JIMYHbIX KJIACCOB BELIECTB
y2 | yMeTh IPUMEHATh OCHOBHBIE METObI (PU3MYECKOTO UCCIIEIOBAHMUS SABICHUI U CBOHCTB 00BEKTOB MaTEPHAILHOTO
MHpa
y3 | yMeTh IUIaHUPOBATh M OPraHU30BBIBATH IPOCTEHIIINE IKCIIEPHUMEHTBI, 00padaThIBaTh ¥ AHAIU3UPOBATH
TIOJTyYSHHBIE PE3YJIbTaThI
y4 | ymeeT paboTarh ¢ CHCTEMHBIMH €CTECTBEHHOHAYYHBIMU MOJICJISIMH 0ObEKTOB PO ECCHOHATIbHOM e TEIbHOCTH
y5 | yMeTh ycTaHaBIHBAaTh B3aUMOCBA3b (DyHAAMEHTAIBHBIX 3aKOHOB XHUMHHU € (PU3UKO-XUMHYECKIMH SBICHUSMU JUIS
OOBSICHEHHsI M IPOTHO3UPOBAHMUS HAITPABJICHUS] XUMUYECKHX IPEBPAILCHUH
y6 | YMeTh OCyIIecTBIATh OCTAHOBKY IIeJIel M 33/1a4 paOOThI PH BHIMOJHEHUH HAYYHBIX UCCICAOBaHUHN 1
OpraHU3aLHH1 ONBITHO-NPOMBILIICHHOTO IPOM3BOICTBA
y7 | Brnanetb HaBbIKaMu pabOThI C COBPEMEHHBIM HCCIIEI0BATEIbCKUM 000pYJOBAaHHEM
y8 | BbIOMpaTh NpocTeiine Moaent GU3nuecKuX 00bEKTOB U MPOLIECCOB
y9 | yMeThb CTPOUTH TeOpeTHUECKUE MOEIN HH3HIECKHX SBJICHUH, 1e7IaTh IPH 3TOM HEOOXOIMMBIC TOMYLICHHS 1
OLICHUBATH 00JIACTH IPUMEHNMOCTH Pa3IMYHBIX MOJEINeH, INIAHUPOBATh IPOCThIE (HPH3UYECKHE IKCIIEPUMEHTHI 1
BBINOJIHATH (PU3HUECKHE U3MEPEHUS
y10 | YMeTp BBIOMPATh M HCIOIB30BATh JUISL PAcueTa MapaMeTpoB HCCIIEAyEeMOro OOBEKTa KOHKPETHBIE METO B,
CpaBHHMBATH PE3YyJIbTAThl pacucTa, NOJYYCHHBIC PA3JINYHBIMHA METOAAaMH, BBIYUCIIATH SHGKTpO(i)I/ISI/I'-IeCKI/Ie )44
OIITHYECKUE XapaKTEPUCTUKU TBEPBIX TE
y11 | YMeTb HCIONIB30BaTh OCHOBBI TEOPUH CHMMETPHU TBEPJIOTO TeJla JUIsl IIOCTAHOBKY U PELICHHUS 3a1a4 ONHCaHU
HPOLIECCOB, IIPOUCXOSIINX B TBEPJIBIX TENaxX
y12 | YMeTh npencTaBiaTh pe3ysnbTaThl PEHICHHs OTACIBHBIX 33/1a4, OMMCAHNE pacdeTHO-TPpaduecKOro 3a1aHus B
yIoOHOM 1y1st BOCOpUATHS hopMe
OIIK.3 CIMOCOOHOCTh peliaTh 32124 AHAJTN3A M pacyeTa XapaKTePUCTHK NIEKTPHYECKHUX 1eneii
31 3HAaTb METOAbI aHAJINW3a YaCTOTHBIX U NEPEXOAHBIX XapaKTCPUCTHUK
32 | 3HaTh AIEMEHTHYIO 0a3y aHAJIOTOBOH M IN(PPOBOI TEXHUKH, IPUHIIAI ICHCTBHUS U METOJIBI pPacyeTa 3JIeMEHTOB
QHAJIOTOBBIX U HU(POBBIX HHTETPAIBHBIX CXEM
33 | 3HaTh 0COOCHHOCTH XapaKTEPUCTHUK MMOJYIPOBOJIHUKOBBIX JJICMEHTOB
34 | 3HaTh OCHOBBI TEOPHH DIEKTPUUYECKUX M MATHUTHBIX, TACCHBHBIX ¥ aKTHBHBIX, IMHEHHBIX Y HEIMHEHHBIX LeNeH
C COCPEZIOTOUEHHBIMHU M C paclpe/ieieHHbIMU IapaMeTpamMu
35 | 3HaTh OCHOBBI TEOPHH DJIEKTPOMATHUTHOTO MOJIsI
36 | 3HAaTh DKBUBAJICHTHBIC CXEMbI AKTUBHBIX DJIEMCHTOB
yl | yMeTh aHaINM3MPOBATh BO3CHCTBUE CHTHAJIOB HA JIMHEHHbIC M HENUHCHHBIC TN
y2 | BiIazeTh METOJJaMH aHaJIM3a MepeX0IHbIX MMPOIIECCOB B JMHEHHBIX W HENMHEHHBIX IIETISIX
y4 | yMeTh MIpOBOANTH aHaIM3 LEeNel MMPpH MOCTOSHHBIX ¥ CHHYCOMIAIbHBIX BO3/ICHCTBUIX, & TAKXKe IPH BO3/ICHCTBUH
CHTHAJIOB IIPOHM3BOJIBHON (DOPMBI, HMITYJIECHBIX CHTHAJIOB
y5 | YMeTh HCIIOIb30BaTh OCHOBBI TEOPHH MOIYIIPOBOAHUKOB JJIsL IOCTAaHOBKU M PELICHHS 3aa4 ONMCaHUS
MPOLIECCOB, NPOUCXOIIMX B IIPUOOpax
y6 | YMeTh NporHo3upoBaTh U3MEHEHHE CBOMCTB JIEMEHTOB PH M3MEHEHUH BHELIHUX YCIOBHI U BO3JICHCTBUH
BPEIHBIX (PaKTOPOB
OIIK 4 TOTOBHOCTH NPUMEHSITH COBPEMEHHbIE CPeJCTBA BHINOJTHEHUSI H PeIaKTHPOBAHMS N300paKeHnii 1
YyepTekeil H MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOii JOKYMEHTALUHU
31 | 3HATH BJIEMEHTHI HaYePTaTEIbHOW I'eOMETPHU M HH)KCHEPHOH I'padMKH, FeOMETpUYECKOe MOJICITUPOBaHHE,
[POrPaMMHBIE CPEICTBA KOMIIBIOTEPHOU rpaduKu
yl | yMeTh mpUMEHATh UHTEPAKTHBHBIE IPa(HUECKUE CUCTEMBI ISl BHITOIHEHHS M PeJaKTUPOBAHUS U300paKeHUI U
yepTexei
OIIK.5 CIOCOOHOCTD HCMO0JIB30BATH OCHOBHBIE MPHEMBI 00Pa0OTKH 1 NMpeACTABJIEHH IKCIePHMEHTAIbHBIX
JAHHBIX
31 | 3HaTh METOMBI M TEXHUYECKHE PEIISHUs] OpraHu3anuy oOMeHa nHhopMaIueil B MEKPOITPOIIECCOPHBIX CHCTEMax
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32 | 3HaTh MEeTOABI 00PabOTKH SKCICPUMECHTAIBHBIX TAHHBIX COBPEMEHHBIMH MPOTPAMMHBIMH MTAKETaAMU
33 | 3HaTh OCHOBHBIE BH/JIbI NAMSITH MUKPONPOLIECCOPHBIX CUCTEM
34 | 3Hath cucTeMy KOMaHj MUKpOIpoIieccopa
35 | imeTh nipeAcTaBiIeHNE O METOaX OPraHU3alluK B3aMOJIEHCTBHSI JIEMEHTOB MUKPOIIPOIIECCOPHON CUCTEMBI
yl | FiMeThb OIBIT UCTIONB30BaHMSI CTAHJAPTHOTO HHTEp(derica MUKpPOIIPOIIECCOPHBIX CUCTEM B YCTPOMCcTBaX coopa u
00paboTku uH(pOpPMaIHHU, HAIIMCAHUS IPOTPAMM
y2 | YMeTh UCTIONIBb30BaTh MUKPOIPOLIECCOPHBIE CUCTEMBI ITPH PELIEHUN KOHKPETHBIX 33124 aBTOMATU3al1H
OKCIICPUMCHTA M YIIPABJICHUSA MPONU3BOJACTBCHHLIMU ITPOLECCCAMU
y3 | YMeTh OCyHIECTBIATh BEIOOP CTPYKTYPhI MUKPOIPOIIECCOPHOI CUCTEMBI B COOTBETCTBUH C IIOCTABICHHOMN
3aga4den
OIIK.6 CIMOCOOHOCTH OCYIIECTBJSTH MONCK, XpPaHeHHe, 00padoTKy M aHaIN3 HHGOPMALMH U3 PAa3TUYHBIX
HCTOYHHUKOB U 0a3 JaHHBIX, IPEICTABJIATH e¢ B TpedyeMoM (popMaTe ¢ HCIIOJIb30BAHHEM
HH(OPMANMOHHBIX, KOMIIIOTEPHBIX U CeTeBbIX TEXHOJIOTHH
31 | 3HaTH MpaBOBBIE OCHOBBI MH(MOPMAIIMOHHON 0€30MaCHOCTH U MPUHIIMIIBI 3ALUTHI aBTOPCKOT'O ITPaBa Ha
POTPaMMHBIE TIPOLYKTHI
32 | 3HATH CYUIHOCTPH W 3HaUCHHE HHPOPMAIINHI B PAa3BUTHH COBPEMEHHOTO OOIIIECTBA, OMACHOCTH U YTPO3,
BO3HHKAIOIIME B 3TOM IIPOLIECCE
yl | yMeTs NporHo3upoBaTh U3MEHEHHE CBOMCTB MAaTEpUANIOB NIPH U3MEHEHUN BHEITHUX YCJIOBHUI MM BO3ACHCTBHM:
JTABJICHUS, TEMIIEPATYPHIL, JIEKTPUICSCKAX U MATHUTHBIX ITOJICH, OCBEIICHHS
y2 | yMeTh MCHOJIb30BaTh CIPABOYHBIA MaTepHal [0 BIOOPY TpeOyeMbIX MaTepualioB JJisi KOHKPETHBIX YCTPOWCTB
y3 | yMeTh NIpUMEHSATh OCHOBHBIE METO/IbL, CIIOCOOBI 1 CPE/ICTBA MOIYyUSHHUSI, XPAaHEHHS U NepepaboTKu uH(pOpMaIun
C TIOMOMIFIO KOMIBIOTEPOB U KOMITBIOTEPHBIX CPEJICTB
y4 | yMeTh moyIb30BaThcs Harbolee paclpoCTpaHEeHHBIMU O(DUCHBIMU M MAaTEMaTHIECKIMH MTaKeTaMU TPUKIaTHBIX
IIporpamMmm
y5 | BIaeTh MepCOHANBEHBIM KOMITBIOTEPOM KaK CPEICTBOM YIIpaBJIeHHUs] HHPOpMaIHeH
Y6 YMETH OCYIIECTBJIATH MMOMCK I/IH(bOpMaI_[I/II/I B JIOKAJIBHBIX U FJ'IO6aJ'IBHI)IX CEeTAX
y7 | yMeTh HCIOJIb30BaTh CHELMATH3UPOBAHHBIC IIPOrPAMMHBIE CPEJICTBA PU PEeLIeHUH PO ecCHOHAIBHBIX 3a/1a4
y8 | yMeTh OIICHHBATh COCTOSHHE U TCHACHIINH Pa3BUTHA HHPOPMAITUOHHBIX TEXHOJIOTHHA U HH)OPMATHKH B
COBPEMEHHOM OOIIECTBE
y9 | yMeTh HCIOJIb30BATh A3BIKK U CUCTEMBI IPOTPAMMHPOBAHUS JUIsl PElleHHs TPO(eCCHOHATIbHBIX 3a1a4
y10 | yMeTb OCYIIECTBIISITh OMCK HH(OPMALIMK B JIOKAJIBHBIX U IIO0AIBHBIX CETSIX
OIIK.7 CMOCOOHOCTh YYUTHIBATH COBPEMEHHbIe TEHACHIMH PAa3BUTHS YJIEKTPOHUKHU, H3MEPUTEIbHON 1
BbIYHMCJINTEIbHOH TEXHUKH, HH()OPMALMOHHBIX TEXHOJIOTHIl B cBoeill Mpo(hecCHOHAJILHOI 1eATeJIbHOCTH
31 | VimeTs mpencTaBieHne 0 MEPCIEeKTUBHBIX HAIPABICHUSIX PAa3BHUTHS IONYIIPOBOTHUKOBOU JIEMEHTHON 0a3bl
32 | ImeTs mpencTaBieHe 0 COBPEMEHHBIX PUHIIAIIAX TOCTPOCHHS MUKPOIIPOIIECCOPOB M MUKPOITPOIIECCOPHBIX
CHCTEM
33 | MMeTh npejcTaBlieHHe 00 OCHOBHBIX HAIIPABICHHUIX Pa3BUTHsI MUKPOKOHTPOJUIEPHONW TEXHUKH
yl | ymers paboTats Ha epcoHanbHOM KommbioTepe B MS-DOS, OC WINDOWS c¢ ucrons30BaHHEM OCHOBHBIX
MIPIIIOKEHUH 00pabOTKU TEKCTOBOHM M YUCIOBOM HH(DOpPMAIIMK, CUCTEM NTPOTPAMMHUPOBAHHS
y2 | BIazneTh CBEJCHUSIMHA 00 OCHOBHBIX TEHACHIMSX PA3BUTHS DJICKTPOHHOM KOMIIOHEHTHOH 0a3bl
OIIK.8 CIOCOOHOCTH MCI0JIb30BATh HOPMATHBHbIE JOKYMEHTBI B CBOCH JeATe1bHOCTH
31 3HATh ITPABOBLIC OCHOBBI U CUCTEMbI CTaHAAPTHU3ALUN 1 CepTI/I(bI/IKaHI/II/I
32 3HATb CTaHAAPTHI U TCXHUYCCKUC YCIOBUA
yl | yMeTh IPUMEHATH CTAHAAPTHI U TEXHHUYESCKIE YCIOBHS K KOHKPETHBIM CHCTEMaM
OIIK.9 CIOCOOHOCTH HUCIOJIB30BATH HABBIKU PA00ThI ¢ KOMIILIOTEPOM, BJIa/leTh MeTOAAMHU HH(POPMALMOHHBIX
TeXHOJIOTHIi, C00JI101aTh OCHOBHBbIE TPeOoBaHMs MHGOPMALMOHHOI 0e30MACHOCTH
31 | 3HaTh OCHOBHBIC TPeOOBaHUsI HHOOPMAIIMOHHOMN 0€30MaCHOCTH
32 | 3HaTh TexHOJOTHIO padoThl Ha [IK B cOBpeMEHHBIX ONEpPAIIOHHBIX CPEIax, OCHOBHBIE METOIBI Pa3pabOTKH
AJITOPUTMOB U IPpOrpaMM, CTPYKTYPBI JaHHBIX, UCIIOJOB3YEMBIC JIJId TPEACTABICHUA TUITOBBIX HH(bOpMaHHOHHBIX
00BEKTOB, TUIIOBEIC ATOPUTMBI 00paOOTKH JAHHBIX
33 | 3HaTH OCHOBHI pabOTHI ¢ HHPOPMALIHEH B TTTOOATEHBIX KOMIBIOTEPHBIX CETSIX
34 | 3HaTh TEXHOJIOTHIO PEIICHHMS 33/1a4, CBSI3aHHBIX ¢ 00pabOTKOM, XpaHEHHEM U MPEACTaBICHUEM YHCIIOBOM
HH(QOPMaIUH C HCIOJIb30BaHUEM IEPCOHATBHOI'0 KOMIIBIOTEpPA
yl | ymeeT ocBanBaTh HOBbIE IPOTPAMMHBIE CPEACTBA JUIsI TPO(ECCHOHATBFHOMN e TEITFHOCTH
y2 | yMeTh pemaTh 3a/1a9i 00pabOTKH TaHHBIX C IIOMOIIBI0 COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB KOHEUHOTO
TTOJTE30BATEIIS
y3 | yMeTh 0CO3HaBaTh ONACHOCTH M YTPO3HI B PA3BUTHH COBPEMEHHOT'0 MH(POPMAITMOHHOTO 00IIIECTBa
y4 BJIaJI€Th ME€TOJaMU pa6OTI:I C TJI00aJILHBIMU TOMCKOBBIMU CHCTEMAaMU
y5 | ymeTs paboTath ¢ nHbopManueil B II00ATBHBIX KOMIIBIOTEPHBIX CETSIX
y6 | BIameTh CHOCOOHOCTHIO IIOHUMATh CYIIHOCTh M 3HaYeHNE HH()OPMAINX B Pa3BUTHH COBPEMEHHOTO
nH(pOpPMAIMOHHOTO 00IIECTBA
y7 | BnaneTs MeToJaMH MOCTPOSHHS COBPEMEHHBIX POOJIEMHO-OPHEHTHPOBAHHBIX PUKJIAJHBIX IPOrPAMMHBIX
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y8 | yMeeT MpUMEeHSATh OCHOBHBIC METOIBI, CIIOCOOBI M CPEACTBA MOMYUCHUS, XpaHEHS U IepepaboTKH HH(POpMAIHN
C MIOMOIIBI0 KOMIIBIOTEPOB U KOMITBIOTEPHBIX CPEJICTB
Ipogeccuonanvrvie komnemenyuu (IIK) @I'OC, omnocsawuecsi K 0CHOBHOMY 8UOY OesIMelbHOCU
IK.1 CMOCOOHOCTHh MPOBOAUTH (PH3UKO-MaTeMaTHYeCKOe MOAeIMPOBAaHNeE HCCIeAyeMbIX MPOLECCOB
HAHOTEXHOJIOTHM M 00beKTOB HAHO- 1 MUKPOCUCTEMHONH TEXHUKH C HCIIOJIb30BAHUEM COBPEMEHHBIX
KOMINBITEPHBIX TeXHOJIOT Wit
31 | 3HaTh TUMOBBIC IPOTPAaMMHBIC TIPOTYKTHI, OPHCHTHPOBAHHEIC Ha PEIICHUE 3a/1a9 MOJCITUPOBAHHS MAaTEPHAJIOB U
KOMIIOHEHTOB HAHO-U MUKPOCHUCTEMHOM TEXHUKH, YIIPABIICHHUE MTPOI[ECCAMI HAHOTEXHOJIOTHH, 00pabOTKy
pe3yJIbTaTOB, MOJYYCHHBIX METOIaMH HAHOMATHOCTHKH
32 | 3HATHh METOMBI pacyeTa HJICMCHTOB aHAJIOTOBBIX M ITU(PPOBBIX HHTEIPATBHBIX CXEM
34 | 3HaTh TEOPETUUECKUE OCHOBBI TEOPHH CHT'HAJIIOB, MPeoOpa30BaHMsl CUTHAJIOB B TpOLecCe Mepeiadyn | MpueMa,
paboTy OCHOBHBIX PaIMO3ICKTPOHHBIX YCTPOICTB, OCHOBHEIC IOHATHS CXEMOTCXHHUKH
35 | 3HaTh MPUHIUITEI pabOTHl U OCHOBHEIC MTAPaMETPHI JATIYUKOB (PU3UICCKAX U3MEPEHUI B MUKPO- H
HaHOJICKTPOHHOM HCITOJHCHUH, TEXHOJIOTHIO MX M3TOTOBJICHUS
36 | 3HATP ATAIBl POCKTUPOBAHMSI IEKTPOHHON KOMIIOHEHTHOH 0a3bl
37 | 3narp pusudeckue 23 deKTHI Jiexalye B OCHOBE TPUOOPOB ONTOIESKTPOHHBIX IPUOOPOB
38 | 3HaTh METOABI MPOCKTUPOBAHUS (VYHKIIMOHAIBHBIX y3JI0B KOMOMHAITHOHHOTO H MTOCJIEI0BATEIEHOCTHOTO THIIOB,
OCHOBHBIC THUIIHI ()YHKIIMOHAINBHBIX Y3JI0B COBPEMEHHOW AIICKTPOHHUKH
39 | 3HaTh (U3MYECKHE CBOHCTBA CHCTEM C IMOHMKCHHOW Pa3MEPHOCTHIO, METOBI HX CO3MaHUs
310 | 3HaTh METOJIBI MPOCKTUPOBAHUSI FIICKTPOHHONH KOMITIOHEHTHOH 0a3bl
311 | 3HaTh ocoOeHHOCTH ITposiBIICHUST 3(P(PEKTOB U MPOLIECCOB, JEKAIINX B OCHOBE (DYHKIIMOHHPOBAHHUS
MHKPOMEXaHHUECKHX U MHKPOIIEKTPOMEXaHMUECKUX CHUCTEM B SJIEMEHTAaX C MUKPOHHBIMH pa3MepaMu
312 | 3HaTh KOHCTPYKIINH, ITAPAMETPHI, XapaKTePUCTUKN IPUOOPOB B yCTPOHCTB BaKyyMHOM, TNTa3MEHHOM,
TBEPJIOTENBHOM, MUKPOBOJTHOBOU DJICKTPOHHUKH
313 | 3HaTh COBpeMEHHBIC 00JIACTH IPUMEHEHUS MUKPO- H HAHOAIICKTPOHHBIX JaTYHKOB B 3JICKTPOHHBIX MPHOOpaxX U
YCTPOMCTBAX, TCHACHIIMH U MIEPCIICKTUBbI UX PA3BUTHUS
314 | 3HaTh NOHATHIHBII anmapaT (TEPMUHOJIOTHUIO) AUCIUILUINHBI, OCHOBHBIE 3aKOHBI OyJIeBOH aireOpbl, CriocoOb
MIPECTABICHHUS JIOTHISCKUAX (PYHKITHIA
315 | 3HaTh QUBHUECKYIO U XUMHUUECKYIO CYITHOCTH MPOIECCOB U SBJICHUH, MPOTEKAIOIINX B AJIEMEHTaX, IPHOOpax u
CHCTEMaX OITOYICKTPOHUKH
316 | 3HaTh CXEMOTEXHHUKY U MMAPaMETPhl 0a30BHIX JIOTHICCKHUX YIEMCHTOB
317 | 3HATh CTPYKTYPY MHUKPOIPOIIECCOPHOM CHCTEMbI, OCHOBHBIC PA3HOBUIHOCTH APXHUTEKTYPhl COBPEMEHHBIX
MHKPOIPOLIECCOPOB
318 | 3HaTh OCHOBBI (PHU3MKHK BaKyyMa, TJIa3Mbl U TBEPJOTO TeJa
319 | 3HaTe Qu3HUecKue MPUHIUIHL, () HEKTH U POIIECCH, JIeKaIIie B OCHOBE (DYHKITMOHUPOBAHUS
MHKPOMEXaHUYCCKUX U MUKPOIICKTPOMEXaHUIECKUX CUCTEM
320 | meTh mpecTaBiICHUE O METOIaX MPOCKTHPOBAHHUS (DYHKIIMOHANBHBIX Y3JI0B IIU(PPOBOH 3JICKTPOHUKU
321 | WiMeTh mpecTaBiIeHUE O HOBEHIINX CPEACTBAX Pa3padOTKU M MOCIUPOBAHMS (DYHKIIMOHAIBHBIX Y3JI0B
1 poBOI IJTEKTPOHUKHU
322 | Umeth mpecTaBieHne O COBPEMEHHBIX MPUHITUITAX MIOCTPOSHUS TEOPETUICCKUX MOACTICH (PU3NICCKUX
TIPOIIECCOB B MOJTYTIPOBOJIHUKOBBIX TPHOOPax
323 | 3HaTh OCHOBHI KJIacCCH(DUKAIIUK 00BEKTOB HAHO- U MUKPOCHCTEMHOMN TEXHUKU
324 | IMeTh mpe/IcTaBICHNE O COBPEMEHHBIX MPUHITUITAX MTOCTPOCHHS IU(POBBIX Y3JI0B U NU(GPOBBIX HHTETPATHHBIX
CXeM Ha UX OCHOBE
325 | iMeTh npeACTaBICHUE O EPCIICKTUBHBIX HAMIPABICHHUSIX Pa3BUTHsI MUKPOIPOIIECCOPHON TEXHUKH
326 | 3HATH MPUHIUIIBI UCIIONB30BaHUA (HU3NIECKUX F((EKTOB B BaKyyMe, IUTa3Me U B TBEPIIOM Telle B MPHOOpax 1
YCTpPOMCTBaX BaKyYyMHOM, MJIa3MEHHOM, TBEPIOTEIbHON, MUKPOBOJIHOBOM AJICKTPOHHUKH
327 | 3HATh PU3MUECKYIO CYNTHOCTH MPOIIECCOB, MPOTCKAIIUX B MPOBOJHUKOBBIX, TOIYIPOBOIHUKOBBIX,
JIMDJICKTPUYCCKUX U MATHUTHBIX MAaTEpUAJIaX B PA3JIMYHBIX YCIOBHSIX IKCILTyaTallUH;
328 | BIameTh HOBBIMH TEXHOJOTHSIMH, 00ECIICUNBAIONIMMY OBBIIICHHE YPPEKTUBHOCTH IPOEKTOB, TEXHOIOTHUECKUX
MPOIIECCOB, PKCILTyaTaIlMK U 00CTYKMBAHUs HOBOM TEXHUKH B 00J1ACTH 9JICKTPOHUKH U HAHODJICKTPOHUKHU
329 | 3HaTh QU3NYECKUE MPHHIUIBI pAOOTHI, PU3HUECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTUH H3TOTOBJICHUS H
TIPUHIUIIBI IIOCTPOCHUS HHTETPATHHBIX MUKPOCXEM U (DYHKIIMOHAIHHBIX 3JICMEHTOB
330 | BIamETh COBPEMCHHBIMU MPOTPAMMHBIMU CPEICTBAMH MOJICIIUPOBAHUS U TIPOCKTHPOBAHUS TPUOOPOB U
YCTPOMCTB BAKYYMHOM, TJIA3MEHHOM, TBEPIOTEIEHOW, MUKPOBOJIHOBOM 3JICKTPOHUKH U HAHOIJICKTPOHUKHU
331 | BmameTs MeToaMH YHCICHHOTO MOJCTUPOBAHUS (PU3UKO-XHMHUYECKHX TIPOLIECCOB M ABJICHUH, JISKAIINX B
OCHOBE HaHOTEXHOJIOTHU
332 | 3HaTh PU3UKO-TEXHOIOTHICCKHIE U SKOHOMUYECKUE OTPAaHHUYCHUS MHTETPAIlA U MUHUATIOAPH3AIHA
JJICKTPOHHONW KOMIIOHEHTHOM 0a3bl
333 | 3HaTh OCHOBHBIC OHATHS MEXaHUKH TBEPAOTO NehOPMHUPYEMOTO Telia, OCHOBBI PACUETOB HA CTATHUYECKYIO U
JUHAMUYECKYIO IIPOYHOCTh U )KECTKOCTh 3JICMEHTOB KOHCTPYKIIUH, KHHEMATUYCCKUAN ¥ KHHETOCTATUYCCKUN
aHaJIU3 TOABIKHBIX DJIEMEHTOB KOHCTPYKITHIA
334 | UMeTh MPEACTABICHUE O COBPEMEHHBIX MTPUHITHITAX MMOCTPOCHISI MUKPOKOHTPOJLICPOB
335 | 3HaTh OCHOBHBIC OJOKECHHUS KBAHTOBOW MEXaHHUKH M CTATUCTUICCKON (QH3HKH
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336

HMMETH NPEACTABICHUEC O METOAAX OpraHu3alnn B3aPIMO,I[eI>'ICTBI/I$I OJICMCHTOB MUKPOKOHTPOJIJICPOB

337 | 3HaTh GU3NUCCKUE MPHUHITUIIBI pAOOTHI OCHOBHBIX CTPYKTYP M KOMIIOHCHTOB HaHO- M MUKPOCHCTEMHON TEXHHUKH
338 | 3HaTh CTPYKTYPY MHKPOKOHTPOJIJIEPOB
339 | 3HaTh HU3HKO-MaTeMaTHIECKUE U GU3NKO-XHUMHUUIECKHE MOJIEIIH MTPOIIECCOB HAHOTEXHOJIOTHH
340 | 3HaTh APXUTEKTYPY AIpa MUKPOKOHTpOJLIEpa
341 | 3HaTh MaTeMaTHYCCKUI ammapar ¥ YUCICHHBIC METOBI ISl MOJICIUPOBAHUS (PU3UKO-XUMHYECKUX TPOIIECCOB U
SIBIICHHIA, JIKAINX B OCHOBE HAHOTCXHOJIOTHH
342 | 3HaTh OCHOBHBIC BUJIbI MAMSITH MUKPOKOHTPOJIEPOB
343 | 3HaTh OCHOBHBIE IPUHIIUIIBI MOICIHPOBAHU
344 | 3HaTh CHCTEMY KOMaHJ MHKPOKOHTPOJUICPOB
345 | UMETh MPeACTaBICHUE O 30HHOHW CTPYKTYPE DPHEPTETHUCSCKOTO CIIEKTPa B TBEPBIX TENax
346 | 3HATH [TOJICHCTEMY BBOJIa/BbIBOIa MUKPOKOHTPOJLIEPOB
yl | YMeTs npuMeHs T METOABI MOAEIMPOBAHUS C LEbI0 3P PEKTUBHOM ONTHMHU3AINU CBOWCTB MaTepUalioB U
KOMITOHEHTOB HaHO- M MUKPOCHCTEMHOHN TEXHHUKH, IIPOLIECCOB HAHOTEXHOJIOTHI M METOZ0B HAHOAWATHOCTHKU
y2 | VIMeTpb OIbIT IPOSKTHPOBAHMUS KOMOMHAITMOHHBIX U ITOCIIEI0BATEIbHOCTHBIX YCTPOUCTB
y3 | BnameTp HaBBIKaMu OIpeeNeHus 00IacTel palOHaTHFHOTO HCIIOIB30BAHUS MHKPOIICKTPOMEXaHUICCKUX
2JIEMEHTOB M YCTPOHCTB
v4 | BaameTh OCHOBHBIMH METOJJAMU TIOCTPOCHHS ONMTOAICKTPOHHBIX CHCTEM U TPUOOPOB
y5 | YMeTh Hcnonb30BaTh METOAMKY MPOCKTUPOBaHHs ()YHKIIMOHAIBHBIX Y3JIOB IIPH PELICHHH KOHKPETHBIX 3a/1au
y6 | Bramers MeTomaMu pacdera, MOJIEIUPOBAHIS X IPOCKTHPOBAHIS JATYMKOB (PU3MICCKUX M3MEPEHUN B MUKPO- 1
HaHOIEKTPOHHOM HCIIOJITHCHUH
y7 | YMeTh NpUMCHSTH THIIOBBIC CXCMHBIC PEIICHUS U TUIIOBBIC (DYHKIIMOHAIBHBIC Y3716l B HOBBIX pa3padoTKax
y8 | BnameTh HaBBIKaMHU pacdeTa OCHOBHBIX ITaPAMETPOB MAaTCPUAIIOB M KOMIIOHCHTOB MUKPO- M HAHOCHCTEMHOMN
TCXHUKH
y9 | YMers npaBuiIbHO KCIIOIB30BaTh 3aKOHOMEPHOCTH JUIS PEaTU3alUH MOTEHIUAIbHBIX BO3MOXKHOCTEN
MaTepHAJIOB IIPH MIPOSKTHPOBAHUH U CO3JIAHUH MPHOOPOB KBAHTOBOW M ONTHYECKOHN DJICKTPOHHUKU
y10 | BrageTs HaBBIKAMH IPUMEHEHHUS METOIOB PacuéTa W UCCIEIOBAHNS MUKPOIJICKTPOMEXaHUIECKHUX PIIEMEHTOB 1
YCTPOMCTB
y11 | YMeTh MpOBOIUTH aHAIN3 IPOCKTHOTO PEIICHHS HA COOTBETCTBUE HCXOIHOMY 3aIaHUI0
y13 BJIaJ€Th MAaTEMAaTHYCCKUMHU METOJaMU OGpaGOTKI/I 1 aHaJIn3a SJICKTPUUCCKUX CUT'HAJIIOB, ITIOCTPOCHUA
HpOCTeﬁHIPIX CXEM JJId YCUJICHUA, HpeO6pa30BaHI/Iﬂ 1 r€HCPUPOBaHUA CUT'HAJIOB, UMETh HaBbIKU NaKu 1
MOHTa)Ka PaIMOICKTPOHHBIX YCTPOICTB
y14 | YMeTh UCTIOIh30BaTh MATEMATHICCKHH allapaT TEOPUH KBAHTOBOW ONTHKH
y16 | YMeTh npon3BoIuTh 000CHOBAHHBIM BEIOOP AaTYMKOB (PU3MUECKUX U3MEPEHUI B MUKPO- U HAHOAJIEKTPOHHOM
HCIOJTHCHUH
y18 | YMeTh ocyniecTBIsTh BBIOOP 3JIEMEHTHON 0a3bl aHAIIOTOBBIX U HU(POBBIX HHTETPANBHBIX CXEM U TEXHOJOTHH UX
W3TOTOBJICHHUS B 3aBUCHMOCTH OT TPEOOBaHUH K JIEKTPHUECKUM XapaKTepPUCTHKAM
y19 | yMETh OCYIIECTBISATH BEIOOP THIIA MEKPOKOHTPOIIIEPA B COOTBETCTBHH C TIOCTABICHHOH 3a1auei
y20 | YMeTh HCIOIh30BaTh OCHOBHBIE METOMBI M AITOPUTMBI PacIEéTa MUKPOIIEKTPOMEXaHMUECKUX CUCTEM C YIETOM
YCIIOBHY peaI3allii M TPAHMI] TPUMCHECHUS
y21 | yMeTh UCHONB30BaTh MUKPOKOHTPOJUICPHI MIPH PEIICHUN KOHKPETHBIX 33/1a4 aBTOMATU3AIMH YKCIICPUMEHTA U
YIIpaBJICHUA IMTPOU3BOACTBEHHBIMHU IPOLICCCAMU
y22 BHa}leTB HaBBbIKAMH OLICHKHU U BO3MOXKXHBIX Ccroco00B N3MEPCHU KBAHTOBOMEXAHNYCCKUX BCJIMYUH
y23 | UMETh ONIBIT MPOSKTUPOBAHUS aBTOMATH3UPOBAHHBIX CUCTEM YIIPABICHHS HA OCHOBE MHUKPOKOHTPOJUICPOB
y24 | YMeTh CHHTE3UPOBATh aHAIOTOBBIC M IU(POBBIC YCTPOMCTBA HA OCHOBE JAHHBIX 00 WX (DYHKIIMOHATHHOM
Ha3HAYEHHH, JIEKTPUUECKHX MapaMeTpax U YCIOBHUIX SKCILTyaTaluH
y25 | IMETh ONBIT HAIMCAHMS M OTJIIKH IIPOTPaMM JUIsi MUKPOKOHTPOJLIEPOB
y26 | BIaeTh HABBIKAMH PaOOTHI C MATEMAaTHYECKUM alllIapaToM KBAaHTOBOH MEXaHHUKH
y27 | YMeTh pacCUUTHIBATH M MPOEKTUPOBATH KOMIIOHEHTHI HAHO- U MHKPOCHCTEMHOM TEXHUKH
y28 | Bragers MeTomamu pacueta AeOpMHUPOBAHHOTO COCTOSHHS MEXaHUYCCKUX KOHCTPYKIUI
y29 | YMeTh UCII0Ib30BaTh KBAHTOBOMEXAHHUECKYIO CYITHOCTB IPOLIECCOB IPH N3YYEHUH U HCCIICIOBAHUH PaOOTHI
JJIEMEHTOB HAHO M MUKPOCUCTEMHOM TEXHUKHU
y30 | YMeTh COCTaBISITh aJIeKBaTHBIE MOJIENIU
y31 | YMeTh OCYIIECTBIATE IEPEXO/T OT PEabHBIX KOHCTPYKIUH K PACUETHBIM CXeMaM M COOTBETCTBYIOIIUM HM
MaTeMaTHIECKUM MOJETISIM C IIeTbI0 aHAIHM3a W CHHTE3a ITOIBIKHBIX M HETTOIBIHKHBIX 3JIEMEHTOB KOHCTPYKIIMH
IK.2 TOTOBHOCTH MPOBOJIUTH IKCIEPUMEHTAIbHBIE HCCJIECTOBAHNS 0 CHHTE3Y W AHAJINU3Y MATEPHAJIOB U
KOMIOHEHTOB HAHO- H MUKPOCHCTEMHOI TEXHHKH
31 | 3HaTh 6a30BbIE TEXHOJIOTHUECKHE MPOLIECCH U 000PYyI0BaHKE, IPUMEHSIEMbIC B IPOU3BOJICTBE MAaTEPHAIIOB U
KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ TEXHUKH, B TOM YUCJIC, C YUYETOM Tpe60BaHYIﬁ PETrUOHAIIBHBIX
TPEINPUSTUHI
32 | 3HaTh METOMBI pacueTa TEXHOJOTHUSCKIX PEKIMOB H3TOTOBJICHHUS SJIEMEHTHOH 0a3bl MUKPOAICKTPOHUKH,
KOMIOHEHTOB HAHO-U MUKPOCHUCTEMHOM TCXHUKU
33 | 3HaTh QU3UUECKYIO, XUMHUKO-(PHU3NUECKYIO M TEXHOJIOTHYECKYIO CYITHOCTh MPOLIECCOB, MPOTEKAIOIINX MPH

14




M3TOTOBJICHHH MUKPOCHCTEM; IPOM3BOACTBCHHYIO TUTHEHY: YHCTOTY MaTepraitoB 1 nomeruenuid; ECT/I u eé
NIPUMEHEHUE

36 | UMeTh npejcTaBlieHne 00 OCHOBHBIX IIPOMBIIIEHHBIX IPOIECCaX OUYMCTKHU IOJIYITPOBOAHUKOBBIX MAaTEpPHUAJIOB
37 | Bmagetp MeToaMu 3KCIIEPUMEHTAIBHOTO HCCICAOBAHIS TaPaMETPOB U XapaKTEPHCTUK MATEPHATIOB U
KOMITOHEHTOB HAHO- M MUKPOCHCTEMHOW TEXHUKHU
38 | 3HATHP BO3MOXHOCTH IIPUMEHECHHUSI METOJIOB OYHCTKU M KOHTPOJISI YUCTOTHI MOTYTIPOBOTHUKOBBIX MaTEPHAIIOB
39 | 3HaTh KIacCH()UKAIIUIO TBEPABIX TeJ Ha METAJLIBI, IIOJYIIPOBOIHUKA U TUJICKTPUKH C TOYKU 3PEHUS 30HHOU
TEOpUH
310 | 3HaTh 53¢ deKTUBHBIC HANIPABICHUS TPUMEHEHHSI MaTEPHAIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOMN
TEXHHUKH, MPOIIECCOB HAHOTEXHOJIOTHHI M METOI0B HAHOIMATHOCTHKHI
311 | 3HaTh CBOMCTBA PA3MUYHBIX TPYII MATEPHATIOB: TUIEKTPUKOB, OIYIPOBOTHIKOB, IPOBOJHUKOB, MATHUTHBIX
MaTepHAJIOB, MATEPHAJIOB C IIAMSTHIO (JOPMEI, aTaAITHBHO-PE(IICKCHBHBIX MaTEPHAIIOB
312 | 3HaTh pyHAAMEHTATHHBIC OCHOBBI IIPOIIECCOB CHHTE3a MAaTEPHAIOB M KOMIIOHEHTOB HAHO- 1 MUKPOCHCTEMHOM
TEXHHUKH
313 | 3HaTh OCHOBHBIE BU/BI U CBOWCTBA HAHOMATEPHAJIOB, TUIIOBBIE TEXHOIOTMYECKHE MPOLIECCHI UX MOTy4EHUs, a
TaK)Ke THIIOBOE 000pYyIOBaHUE
314 | 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METOJIBI U CPEACTBA M3MEPEHHUS (DU3MUSCKUX BEIMIUH
315 | 3HaTh KJIACCH(UKAIINIO MAaTEPUAJIOB MUKPOCHCTEMHON TEXHUKH
316 | 3HaTh OCHOBHBIE BHJIBI M CBOMCTBA HAHOOOBEKTOB, HAHOMATEPHAJTIOB, YCTPOUCTB M MMPHOOPOB HA UX OCHOBE,
THUIIOBBIE TEXHOJIOTHYECKHE MPOIIECChl X MOJTYyYeHHs, JIEMEHTHYIO0 0a3y, a Tak)Ke THIIOBOe 000pyI0BaHHUE
317 | 3HaTh METO/IbI OLIEHKU OCHOBHBIX CBOMCTB MaTepHajlOB MUKPOCHCTEMHON TEXHUKU
318 | 3HaTh OCHOBBI METPOJIOTHH
319 | 3HaTh OCHOBHBIC (PH3MKO-XUMHUIECKHE CBOHCTBA MATEPHAIIOB, UCIIOIh3YEMBIX B MUKPOCHUCTEMHOHN TEXHUKE
320 | 3HAaTh OCHOBHBIE METOMBI U CPEJCTBA M3MEPEHHs (PH3HMUECKUX BEITUUUH
321 | 3narp pusnueckue 3pQexTh U SBICHHUS, JIEKAIHEe B OCHOBE IPUMEHEHHUS] MATEPUAIOB B MUKPOCHCTEMHON
TEXHHKE
322 | BIaJIeTh METOJaMHU OOPa0OTKH M OIIEHKH MOTPEITHOCTU Pe3yIbTaTOB M3MEPEHHI
yl | BrameTp mpoeKTHPOBAHHWEM TEXHOJIOTHH M3TOTOBIICHHS JIIEMEHTHOW 0a3bl HAHO- M MUKPOCHUCTEMHON TEXHUKH
y2 | YMeTh IpUMEHSATh COBPEMEHHBIC METO/IBI MCCIICIOBAHMS JJIsl CHHTE3a U aHaJIi3a MaTepHAIIOB 1 KOMITOHCHTOB
MHKPO- ¥ HAHOCUCTEMHOW TEXHUKHU
y3 | Bnanets nporeccamu cOOpKH M repMeTH3alMH HAHO- ¥ MUKPOCHUCTEM; CUCTEMHBIM TT0/IX0/IOM K YIPaBJICHHIO
Ka4eCTBOM MPOAYKITHH, K IKCIUTyaTallMd M CEPBUCHOM O00CITYKHBAaHHH TEXHOJIOTHYECKOT0 000PYI0BaHH
y4 | BnameTp HaBBIKaMU aHaIH3a (PU3UKO-XUMIUECKUX CBOWCTB MAaTEPHAIIOB, HCIIOIb3YEMBIX B MUKPOCHCTEMHON
TEXHHUKE
y5 | yMmeTs obecreunBaTh KOHCTPYKTUBHYIO PEai3alii0 MAaTePHAaiOB U 3JIEMEHTOB AJIEKTPOHHOH TEXHUKH B
npudopax M yCTPOHCTBAX AJIEKTPOHUKH M HAHOJJIEKTPOHUKHU
y6 | YMeTh BoIOMpATh NPAaKTHYECKHUE BAPUAHTHI TEXHOJIOTHH U3TOTOBJIEHHSI HAHO- M MUKPOCHUCTEM, CEHCOPOB 1
AKTIOATOPOB /ISl peIIeHHsI HH)KEHEPHBIX 3a/1a4
y7 | BnaneTp cBeIeHUSIMH O TEXHOJIOTHH M3TOTOBJICHISI MATEPHAIOB MUKPOCHCTEMHON TEXHHUKH
y8 | YMeTh mpoBOIUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOINYECKOE IPOSKTHPOBAaHNE KOMITOHEHTOB HAaHO-1
MHKPOCHUCTEMHOU TEXHHUKH, HHTEJUICKTYaIbHBIX MHKPOCHCTEM, CECHCOPOB U aKTIOATOPOB
y9 | BIageTh METOAAMHU 3KCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN TapaMeTPOB U XapaKTEPUCTUK MaTepHaJIOB BaKyyMHOM,
TUIa3MEHHOM, TBEPI0TENbHOM, MUKPOBOJIHOBOM IEKTPOHUKY U HAHORJIEKTPOHUKHU
y10 | BrageTs HaBBIKAMH HCCIIEIOBAHMSI OCHOBHBIX XapaKTEPUCTUK MaTEPHAJIOB MUKPOCHCTEMHON TEXHUKH
y12 | Bragets MeTOIaMH SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMS TAPAMETPOB U XapAKTEPUCTUK MATEPHATIOB U
KOMITOHEHTOB HaHO- 1 MUKPOCHCTEMHOH TEXHUKH
y13 | Brnagers HaBbIKaMK IPIMEHEHUS! PA3IMYHBIX MATEPHAIOB JUISl CO3AaHHsI KOMIIOHCHTOB MHUKPOCHCTEMHON
TEXHHUKH
y14 | yMeTh NIpUMEHSITh METOABI U CPECTBA M3MEpEHHS (PH3HMYECKUX BEITUUUH
yl15 | Bragers HaBBIKAMH IPUMEHEHHS CIIPABOYHOTO arapara 1o BEI0OpY TpeOyeMBIX MaTepHAIOB M KOMIIOHEHTOB
SIEKTPOHHON TEXHHUKH UL KOHKPETHBIX IPUMEHEHUI
y16 | YMeTh npUMEeHSTh METO/IbI aHaIH3a U 00Pa0OTKH HKCIIEPUMEHTAIILHBIX JaHHBIX, CHCTEMaTHU3allui HayqHO-
TEXHUYECKOH MH(OpMAINH
y17 | Bnagerb opopmiieHHEM OTYETHON HAYYHO-UCCIIEI0BATEIbCKON JIOKYMEHTALIUH
y18 | YMeTs npuMeHATh COBPEMEHHBIE METOABI HCCIIEOBAHUS ISl CHHTE3a U aHANIM3a MaTepHajIoB U KOMIIOHEHTOB
HaHO- ¥ MUKPOCHCTEMHON TeXHHUKH
y19 | Y™MeTs onpenensiTe Hale)KHOCTh, CTAOMIBHOCTD U BOCIIPOM3BOIUMOCTD XapaKTEPUCTHK MAaTEPHAIIOB U DIIEMEHTOB
NPY HAJIMYMK BHEUTHUX BO3JCHCTBUIL
y20 | YMeTb oCyIIeCTBISATh BBIOOP MAaTepHaIOB IS peaIM3alii KOMIIOHEHTOB MUKPOCHCTEMHOM TEXHUKHU C yYETOM
KOHCTPYKLIMH, TEXHOJIOTUU MX CO3JIaHUsI U YCIIOBUI DKCILTyaTaIlK
y21 | YMeTh OCyLIEeCTBISITh CPAaBHEHHE XapaKTEPHCTHK MaTEPUAIOB MUKPOCUCTEMHON TEXHUKHU U ONPE/IENIsATh 00/1acTh
WX PAlMOHATIHHOTO MPHMEHEHHS
y22 | yMeTb IPOM3BOIUTH N3MEPEHUS YICKTPHUSCKUX BEIMYHH C IIOMOMIBIO AIEKTPON3MEPUTEIFHBIX aHAIOTOBBIX U
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IU(POBHIX MPUOOPOB, ONPEACIATH APAMETPhI PAANOIIEKTPOHHBIX YCTPOHCTB, CAMOCTOSITEIFHO pa3o0paThes B
MIPUHLUIHNATIBHON cXeMe YCTPOMCTB, BBIMOJHUT MOHTAX PaIHO3JIEKTPOHHOIO YCTPOHCTBA

y23 | yMeTb HHTEpPIPETUPOBATH SKCIIEPUMEHTANIbHBIE (PU3MKO-XUMUYECKHE JaHHbIE B IIOJIyITPOBOAHUKAX Ha OCHOBE
(hyHIAMEHTAJILHBIX [TOJIOKCHUH TEOPHUHU TBEPIOTO TEa
K.3 TOTOBHOCTH AHAJIU3HPOBATH U CHCTEMATH3MPOBATH Pe3yJIbTaThl HCCIIEI0BAHMIL, MPEICTABIATH

MaTrepHuaJjbl B BUJ€ HAYYHBIX OTYETOB, MyOJMKALMH, Tpe3eHTaumni

31 | BmageTh MeTomaMu SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH TapaMeTPOB M XapaKTePUCTHUK MTPUOOPOB U YCTPOUCTB
BaKYYMHOMU, IJIA3MEHHOM, TBEPAOTESIBLHON, MUKPOBOJIHOBO JICKTPOHUKU M HAHODJICKTPOHHUKH

32 | 3HaTh METOJbI OIIEHKH TEXHHKO-9KOHOMUYECKOH () (PEeKTUBHOCTH IIPOEKTOB

yl | YMeTp HHTEpIPETHPOBATH MTOMYyUYCHHBIC PE3YIbTAThl, KPUTHUECKH OIICHUBATh PE3yIbTaThl PAacdeTOB U
JKCIIepPUMEHTa

y2 | yMeTh BBHIIOJHSTH IPEABAPUTEIHHOE TEXHUKO-YKOHOMIYECKOEe 000CHOBAHKE IIPOCKTOB

y3 | yMeTh MIPUMEHSATh METOJIBI PacyeTa IMapaMeTpoB M XapaKTEPUCTHUK MTPUOOPOB U YCTPOUCTB BaKyyMHOI,
TUIA3MEHHOM, TBEPIOTEIbHON, MUKPOBOJHOBOW 3JI€KTPOHHUKH M HAHOIEKTPOHUKH

y5 | yMeTh osb30BaThCs CIPaBOYHOM JINTEPATypOl U OPUEHTUPOBATHCS B MIEPUOMUYECKUX U3AaHHSX 10 TEMATHKE
XHUMHYECKOTO MAaTEePHUATOBEICHUS

Ipogpeccuonanvrnuvie komnemenyuu (I1K), ycmanoenennvle obpazosamenvhoti opeanusayuell 0ONOJTHUMENIbHO K

KOMREemeHYUsIM OCHOBHO20 8UOA OesimebHOCIU
I1K.19.B Cnoco0HOCTb OCYINECTBJSTh NPOCKTHYIO IeATEJbHOCTh HA BCEX ITANAX )KH3HEHHOI'0 IMKJIA NIPOEKTA

yl | yMeTh onpenemnsiTh He0OX0AUMBIE PECYPChI JUIS pealu3allii IPOESKTHBIX 3a/1a4

y2 | yMeTh OpraHi30BbIBaTh U KOOPJMHUPOBATH pabOTy YYaCTHUKOB ITPOCKTA

y3 | YMETh ONpeesaTh MPOOJIEMY U CIIOCOOBI €€ PEIICHUS B TPOSKTE

Otanbl GOpMHUPOBAHUS KOMIIETCHUIUH BBIITYCKHUKA IPUBECHBI B Tabmuie 2.5.2.
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Tanel (l)OpMI/IPOBaHHﬂ KOMIIeTeHInii BBIITYCKHUKA

Tabmuua 2.5.2

OK.7

BBC}]eH"C B HaIlpaBJICHHUE

1 HaBBIKOB, B TOM YHCJIE
NEePBUYHBIX YMEHHH 1
HaBbIKOB HAay4YHO-
HCCIIE/I0BATENBCKO
JIEATEIHOCTH

COLIMAJIBHOT'O
B3aHMO/ICHCTBUS (MO JIb)

HPAKTHKA: HAy4HO-
HcCcre0BaTeIbCKas padoTa

Kon
Cemectp 1 Cemectp 2 Cemectp 3 Cemecrp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIICTCHIINHN
OK.1 Dunocodus
OK.2 Hcropus
OCHOBBI 5KOHOMHUYECKUX OKOHOMHUKA H yNIpaBICHHE
OK.3 . HPOU3BOICTBEHHBIME
3HaHMI
cHCTeMaMHu (MOJyJIb)
OK.4 IIpaBoBenenue
MHocTpaHHbIi A3BIK;
OK.5 u it OcHoBb! IUHOCTHOH 1 WHocTpaHHBIi A3bIK MHocTpaHHbIH A3bIK Kommynukanmontas
* HOCTPAHHEI SI3BIK KOMMYHHUKATUBHO P P KynpTypa MnTepuera
KYJIBTYPbI (MOJIyJIb)
INcuxonorus ¥ TeXHOIOTHI
OK.6 COLMAIBHOTO
B3aHMOJICHCTBUS (MOJ1YJIb)
VyeOHast IpaKTHKa:
NPAKTHKA T10 MOJIyYEHUIO
TIePBUYHBIX
npodecCHOHANBHBIX yMeHHH | TICHXOTOrHs 1 TeXHONOTHI IpousBoacTBeHHast IpousBoacTBeHHAst

HPAKTHKA: HAy4YHO-
nccre0BaTeNbekas paboTa

OK.8

dusnueckas KynbTypa i

cnopT (MOztyJib)

Dusnyeckas KyJIbTypa 1
cnopt (MoOztyJ1b)

dusnueckas KynbTypa 1
crnopt (MozyIib)

Ddusnyeckas KyJibTypa U
crnopt (MOIyIb)

Dusnyeckas KyJIbTypa 1
cnopt (MoztyJib)

Dusnueckas KynbTypa i
cnopT (MOzyJb)

Dusnueckas KynbTypa 1
cropt (MozyIib)

OIIK.1

MaremMaTHYECKHI aHAIN3;

Dusnka

Y HaBBIKOB, B TOM UHCIIE
MEepPBUYHBIX YMEHUH 1
HABBIKOB HAY4YHO-
HCCIIE/I0BATENIBCKOM
nesrenbHocTH; Pu3nka

MaTE€MaTHUKH, duznka

Cl'leL[PlaJ'lBHLIe TJ1aBbI
¢dusuku 2; CraTuctuyeckas
¢dusuka

Teoperuyeckas dusuka;
DIJIeKTPOIMHAMHKA

U OIbITa NPOdecCHOHATBHOK
nesrenbHOCTH; DU3KMKa
KOHACHCHPOBAHHOTO
cocrosiHust; Ouznka
MOJIyIPOBOJHUKOB; DHU3HKO-
XHUMHYECKHE OCHOBBI
MPOIECCOB MUKPO- U
HAHOTEXHOJIOTHHU

TIpaKTHKA: HAYYHO-
HCCIIe0BaTeNIbCKas paboTa;
Duznyeckre 0CHOBBI MHKPO-

M HAHOCHCTEMHOW TEXHUKH

OK.9 Besonacnocts
. JKH3HEEATETHHOCTH
TloBepXHOCTHBIE SBJICHUS B
HAHOPA3MEPHBIX
. CTPYKTypax;
MatemaTu4eCKuii aHaN3; PYKTYpax;
TIpousBoscTBeHHAsA
VuebHas MpakTHKa: MartepuanosesieHue
. [PaKTHKa: PAKTHKA 110
MPaKTHKA MO TONyYeHHIO MeTo/IbI MaTeMaTHUECKOH HonyuEHHIO HaHOCTPYKTYPUPOBAHHBIX
o . THEPBHYHBIX usuky; CrienuanbHbie . MaTepHaos;
Jluneiinas anrebpa; p . (b > TIpuKiajHas MexaHnka; | npod)eCCHOHATBHBIX yMEHHIT P i TTpon3BO/CTBEHHAS
PO(ECCHOHANBLHBIX YMEHH CrielyasbHbIE TJ1aBbl IJIaBbl MATEMATHKH; IpousBo/cTBEHHAS

NPaKTHKA: HAy4HO-
ucceioBarenbekas pabora

OIIK.2

JIuneiinas anredpa; ®usnka

VyeOHast IpaKTHKa:
NPAKTHKA T10 MOJIyYEHUIO
TIePBUYHBIX
npodeCCHOHANBHBIX YMEHHI
1 HaBBIKOB, B TOM YHCJIE
NIEPBHYHBIX YMEHHI 1

Kpucramorpadus;
Marepuaibl 3JIeKTPOHHOI
TexHuky; CrieruanpHbie
TJIaBBI MATEMAaTHKH;
CrenuanbHbl€ TIaBbl
dusuku 1; duznka; Xumus

CrienaibHbIC TIaBBI
MaTeMaTUKH

TToBepXHOCTHBIC SBICHHS B
HaHOPa3MEPHbBIX
CTPYKTypax;
IIpousBoacTBeHHAs
MPAKTUKA: IPAKTUKA 110
TI0JIYYCHUIO

HpOl/BBOHCTBCHHaﬂ
NpaKTUKa: HAy4YHO-
HUCCIeO0BaTECIbCKasA pa60Ta

HpOHSBOZICTBCHHa)I
TIPaKTUKa: HAY4YHO-
HCCIICO0BaTECIbCKas paﬁo‘ra




HAaBBIKOB HAaYy4YHO-

npodecCHOHATBHBIX YMEHHIT

HCCIIE/I0BATENBCKOI U OIbITA MPOECCHOHAIBHOM
nesitenbHOCTH; PH3KKa; nesitenbHocTH; DHU3nKa
Xumus TI0JIyIIPOBO/THUKOB
DIIeKTPOTEXHHKA; MHUKpPO3JIEKTPOHHKA; PAHOSIEKTPOHIKA: IIpou3BoacTBEHHAS ITpousBoaCTBEHHAs!
OHK,3 3HCM€HTH3§[ 6&33 Dusndeckre OCHOBBI P ’ TIpaKTHKA: HAYYHO- TIpaKTHKA: HAy1HO-
TBepaoTeNbHAs HIICKTPOHUKA]
DJICKTPOHUKH DJICKTPOHUKH HCCIICA0BATECIbCKasA pa60Ta HCCIICTOBATECIIbCKast pa60'ra
WmxenepHas rpaduka;
YueOHast IpaKTHKa:
NPAKTHKA I10 TOIy4YEHHUIO [IpousBoxcTBeHHAs
TIEPBAUYHBIX IIpaKTHKA: IPAKTUKA I10
. IIpousBoxcTBeHHAs IpousBoncTBeHHas
]'lpOCl)CCC"OHaJTBHBIX YMEHHUH TIOJTy4E€HHIO
OIIK .4 . MPAaKTHKA: HAYYHO- MpPaKTHKA: HAYYHO-
W HaBBIKOB, B TOM YHCJIC ]'lpOCl)CCCI/IOHaJTLHHX YMEHUHA
. .| uccnenosarensckas pabora | ucciienoBarebckas padora
MEPBUYHBIX YMEHHUH U 1 OTBITa MPO(eCCHOHATBHOM
HaBBIKOB HAy4YHO- JICATCIBHOCTH
HCCIIE/I0BATENBCKOI
JICSTEIIbHOCTH
Marepuaibl 3JIeKTPOHHOI MHuKpomporeccopHbie
OIIK.5 P P Metpoztorus PP
TEXHHKH CHCTEMbI
WupopmarmoHHble
TEXHOJIOrHH; YueOHast
MpaKTHKaA: IpaKTHKa 110 HpOHBBOHCTBeHHaﬂ
MOJIY4YCHHUIO TIEPBUYHBIX TIpaKTHUKa: IIPaKTHUKa 110
. HndopmarnoHHble IIpounsBosacTBEeHHAs IpousBonacTeeHHas
HupopmaroHHbIe npoheCCHOHANIBHBIX YMEHHI KommyHuKanoHHas MOJTy4EHHIO
OHK-6 TEXHOJIOTHH Ma‘repnaﬂm it o TIpaKTHKA: HAYYHO- TIpaKTHKA: HAy1HO-
TEXHOJIOTHH ¥ HaBBIKOB, B TOM YHCIIE KyabTypa MaTepnera npod)ecCHOHAIBHBIX YMEHHI

HepPBUYHEIX yMEHHIT 1

3JIEKTPOHHON TEXHUKH

¥ OTIBbITa MPODECCHOHATBHON

uccnenoBarenbekas pabora

ucceioBarebekas pabora

HaBBIKOB HayYHO- IS TEIbHOCTH
HCCIIe10BATENIbCKOI
JCSITEIIBHOCTH
NudopmanronHsie
OHOKpHCTaJIbHBIE
TexXHOIOoTuM; YueOHas
JIMEKTPOHHO-
MPaKTHKa: NPAKTHKA [0
BBIYUCIIUTEIIbHBIC MAIIIMHEL; MHKpoIpoLeccopHbIe
TOJTyICHHIO TIEPBHYHBIX
. ITpou3BoCTBEHHAs CHCTEMBI; TIpou3BoICTBEHHAs
Hudpopmarmonnsie npohecCHOHANTBHBIX YMEHUH Mupopmaionnsie DnemeHTHas 6a3za
OIIK.7 MpPaKTHKA: MPAKTHKA 110 ITpousBo/IcTBEHHAS MPaKTHKA: HAYYHO-
TeXHONOIUH 1 HABBIKOB, B TOM 4HCIIC TEXHOJIOTHH IIEKTPOHHUKH
- OJTyYCHUIO MPAKTHKA: HAy4HO- HCCrIeI0BaTeNbCKas paboTa
NePBUYHBIX YMEHHUI U .
nmpoheCCHOHANBHBIX YMEHHIA| HCCIemoBaTenbeKas pabota
HABBIKOB HAy4HO- .
. U ONbITa MPOQecCHOHAIBHOM
HCCIIEI0BATENIBCKOI
JeATeNbHOCTH
JICSITEIIBHOCTH
OIIK.8 CranapTusanys u
: TEXHHYCCKUE H3MEPCHUS
WudopmanroHHbIe
TEXHOJIOTHH; YdeOHast
MPAKTHKA: IPAKTHKA [0 IIpou3BoACTBEHHAs
HOJTYYCHHUIO HEPBUYHBIX HPAKTHKA: IIPAKTUKA 10
. IIpousBoxcTBeHHAs IpousBoncTBeHHas
WHupopmanroHHbie MPO(HECCHOHANBHBIX YMEHHIT HWadopmarmoHHbie TIOJTYYCHUIO
OIIK.9 . MPAaKTHKA: HAYYHO- MpPaKTHKA: HAYYHO-
TeXHOTOT I W HaBBIKOB, B TOM YHCIIE TEXHOJIOTHI MPOGECCHOHATBHBIX yMEHITI
o .| mccnenosarensckas padora | mccaenoBarenbckas pabora
HEPBUYHBIX YMEHHIT 1 U OIIbITa MPOGECCHOHATBHON
HABBIKOB HAYyYHO- JeSTENbHOCTH
UCCIIEI0BATEIBCKOM
JICSITCIIBHOCTH
K.1 VyeOHast IpaKTHKa: Kpucramnorpadus; MeTo/1bl MaTeMaTH4IECKOI KBaHTOBas MEXaHHKa; KommoneHTs KBanToBast 1 ontHueckas | MHIKPOdJIEKTPOMEXaHHKA;
HPAKTHKA IO TTOIYYEHHIO MarepHasl 31eKTPOHHOI ¢usukn; CrenyaabHbie MeTo/1bl MATEMAaTHYECKOr0 | MUKPOCHCTEMHON TEXHHKH; | 3I€KTPOHNKA; MUKPOONTHKA MopnenupoBanue u
MEPBUYHBIX TexHnky; CrenuanbHble TJIaBBI MATCMATHKH; MO/IC/IHPOBAHNS; OZRHOKpPHCTAIIBHBIC u oTOHMKA; MPOSKTHPOBAHHUE MHKPO- K
MPO(ECCHOHANBHBIX YMEHHIT [JIaBBI MATEMATHKH; CrieruanbHbIC TIIABbI MHUKpO3IIEKTPOHHKA; JIEKTPOHHO- MHuKpompoLeccopHbIe HaHocHcTeM; OCHOBBI
1 HABBIKOB, B TOM YHCIIC CrieruanbHbIe TIIaBbI ¢usukn 2; Craructudeckast | IlpukiagHas MeXaHHKa; | BBIYMCIIHTEIbHbIC MAIINHbIL; CHCTEMBI; HPOCKTUPOBAHUS
NIEPBUYHbBIX YMEHUH 1 duzuky 1 (duznka; DiemenTHas 6aza CXEMOTEXHHUKa; T10BEpXHOCTHBIC SIBJICHHS B IIpousBoicTBeHHAs 3JIEKTPOHHOM KOMIIOHEHTHOI]]
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HaHOPa3MEPHBIX
CTPYKTYpax;
TIpousBozcTBeHHAS
TIpaKTHUKa: IPaKTHUKa 1o
TIOTy4CHHIO
npoheCCHOHAIBHBIX YMEHUN
U OIbITa NPOdecCHOHATBHOK

0a3b1; OCHOBBI

PaaANOTECXHUKH,
l_[pOI/IZSBOIlCTBCHHaH
NpaKTHKA: HAy4YHO-

Teopernueckas pu3nKa; JIeATENBHOCTH; MpaKTHKA: Hay9YHO-
HABBIKOB HAY4YHO- uccienoBarenbekas padboTa;
. DU3HIECKHE OCHOBBI PaanosnekTpoHuKa; HcciIeoBaTeNbckas paboTa;
MCCIIEI0BATEIBCKOM INICKTPOHUKH ITpon3BoaCTBEHHAS
INIEKTPOHHKH; CeHcopHble MEKpOCUCTeMBI; | DU3HUECKHE OCHOBBI MHKPO-
JIeATEIBHOCTH . (IpeIMIIIOMHAs ) TIPaKTHKA:
OneKTpoIMHaMUKa TBepnorenbHas U HAHOCHCTEMHOI TeXHHKH
) MPAKTHKA TI0 TOIYYSHHIO
DIHEKTPOHUK; DH3HKA npohecCHOHATBHBIX YMEHHUMH
KOHJICHCHPOBAHHOI'O P Y
U OIIbITa MPOHECCHOHATBHON
cocrosius; Ouznka JeSTeNBHOCTH
MO TIPOBOJHUKOB; DU3nKo-
XUMHYECKHE OCHOBBI
HPOLIECCOB MHKPO- 1
HAHOTEXHOJIOTHU
Marepuainbt
MHKPOCHCTEMHOH TEXHUKH;
KOMIOHCHTHI MopnenupoBanue u
o MPOEKTUPOBAHUE MHKDPO- 1
MHKPOCHUCTEMHON TEXHHUKH; MartepuanoBeeHne
HaHocucreM; OCHOBBL
VyeOHas npaKkTHKA: Mertozb! Hccen0BaHUS HAHOCTPYKTYPHPOBAHHBIX [ —
MPAKTHKA TI0 MOJIYYESHHIO TOBEPXHOCTH TBEPJbIX TEII; MarepHanoB; Metoas POCKTHP .
3JIEKTPOHHOI KOMIIOHEHTHOH|
NEepPBUYHBIX IpousBoacTBeHHas aHaIM3a ¥ KOHTPOJIs Gasnt: OCHOBAL
npoheCCHOHANBHBIX YMEHHIT N TexHonorus MUKpOCHCTEM; NPAKTUKA: NPAKTUKA 110 HAHOCTPYKTYPHPOBAHHBIX ?
Martepuassl 21EKTPOHHOI PaOTEXHUKH;
I1K.2 U HAaBBIKOB, B TOM YHCIIE Metpornorus TexHonorust npubopos TIOJTyYeHUIO MaTepHalIoB H CUCTEM;
. TEXHHKH . N IponsBoacTBeHHast
TEPBUYHBIX YMEHUH U MHKPOCHUCTEMHON TeXHHKH | MPO(eCCHOHAIBHBIX YMEHHUIH IpousBoacTBeHHast HDAKTHKA: HaVHO
HaBBIKOB HAay4YHO- U OIIbITa NPodhecCHOHATBHOH MPaKTHKA: HAy4HO- u s
. HccIeoBaTeNnbekas paboTa;
HCCIIC/10BATEIBCKOI nestenbHocTr; Pusuko- | MccienoBaTeNbekas paboTa; TMpomsBocTBeHHas
JIeATENBHOCTH XUMHYECKHE OCHOBBI DU3HUECKHE OCHOBBI MHKPO- P n
. (IIpeAnIIIOMHAs ) IPAKTHKA:
MPOLIECCOB MHKPO- K 1 HAHOCHCTEMHO# TeXHHKH
HAHOTCXHOOHI MPAKTHKA T10 TOJIYYEHHIO
NPOdeCCHOHABHBIX YMEHHH
U OTIBITa MPO(HECCHOHANBHON
JIEATETHOCTH
OCHOBBI IIPOCKTHPOBAHUS
VYuebHas IpakTHKA: 3JIEKTPOHHON KOMIIOHEHTHOH
MPAKTHKA TI0 MOJIYYESHHIO 6a3b1; [IponsBoacTBeHHAS
IpousBoacTBeHHAst .
NEepPBUYHBIX DU3MYECKHE OCHOBBI DAKTHKA: IDAKTHKA 110 NPAKTHKA: HAy4YHO-
npoeCCHOHANBHBIX YMEHHIT 9JIEKTPOHHKH; DKOHOMMKA 1 P - IpoussoacreeHHas nccie0BaTeNnbcKas pabora;
OCHOBBI 5KOHOMUYECKUX MOJTyYEHUIO
I1K.3 U HAaBBIKOB, B TOM YHCIIE . yIpaBieHHe . MPaKTHKA: HAyYHO- IpousBoacTBeHHAst
o 3HaHuit; Xumus npodeCCHOHANBHBIX YMEHHI
TIEPBUYHBIX YMEHUH 1 TPOM3BOCTBEHHBIMU UccIenoBaTenbeKkas paboTa | (MpeAanIIoMHast) mpakTHKa:

HaBBIKOB Hay4HO-
HCCIIe/I0BATENbCKOM
JESATENBHOCTH; XUMUS

cucTeMamu (MOJLyJIb)

1 OMBITA MPO(ECCHOHATBHOM
JIEATENBEHOCTH

HPAKTHKA MO MOJTYYCHUIO
1npohecCHOHAIBHBIX YMEHHUH
1 OTIBITa MPOMECCHOHATBHON

JEATCIIBHOCTH
HpOeKTHaS{ JACATECIIBHOCTD,
IIpousBoncTBeHHas
npOI/BBOLlCTBCHHaﬂ
(IpeMIIIOMHAs ) TIPaKTHKA:
NpPaKTHKA: IPAKTUKA 110
TIpaKTHKa 110 IOJIyIECHHUIO
HKolgoB HpOeKTHaﬂ JCATCIBHOCTH TIOJTy4YCHUIO HpOeKTHaX JICATEIBbHOCTDh

TIPoeCCHOHATBHBIX YMEHHIT
¥ OIIbITa MPOHECCHOHATBHON
JIeSTeNbHOCTH

npoh)ecCHOHATBHBIX YMCHHUMH
1 OIBITa PO(ECCHOHATBHOM
JICSITEIIBHOCTH
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3. Coaep:xanue o0pa3oBaTe/IbHONM NPOrPaMMBbI
3.1 CTpykTypa 06pa3oBaTe/ibHOI NPOrPaMMbI
CrpykTypa 00pa3oBaTeIbHON TTPOTrpaMMBbI TipuBeaeHa B Tabmuie 3.1.1, BKIoUaeT 00s3aTebHYIO

qacTh (0a30BYI0) M 4acTh, POPMUPYEMYIO YUACTHUKAMHU 00pa30BaTEIbHBIX OTHOIIECHHUH (BapUATHBHYIO).

Tabmuua 3.1.1

CtpykTypa 00pa3oBaTeIbHON IPOTPaMMBI O06beM mporpaMmmel, 3.€.

baok 1 | /IucuMnjinHbl (MO IH) 213

ba3oBas yacTp 117

BapuatuBHas yacTth 96
baok 2 | IIpakTHKH 18

bazosas gacts 0

BapuaTtuBnas yactb 18
BJok 3 I'ocynapcTBeHHasi HNTOrOBasi aTTecTANUA 9

bazoBas yacTh 9
O0beM 00pa3oBaTeIbHON MPOrpaMMbl 240

3.2 XapakTepuCcTHKA COACPKAHUA AMCHUIIHH

CopepxaHve JUCUMIUIMH  (MOAYJeH), MpakTHK, MPEIyCMOTPEHHbIX YYEOHbIM IUIAHOM,
ompenensercss  TpeOOBaHMAMU K  pe3yJbTaTaM  OCBOEHHS ~ 00pa3oBaTelbHON  MporpamMmbl
(komnereHuusamMu). CoOOTBETCTBUE MEXKIY XapaKTEpUCTUKAMU OJTAallOB OCBOCHMS KOMIETEHLIUN
(3HaHMSAMHU, YMEHUSIMHM M OIIBITOM JEATENIHOCTH BBINYCKHHKA) M 3JEMEHTaMH 00pa3oBaTeIbHOMN
nporpaMmsl (y4eOHBIMU AUCUUIIMHAMM (MOAYJISIMM) U IPAaKTUKaMK) MIpUBeAEHO B [IpuioxeHuu.

33 IIpumensieMbie 00pa3oBaTe/IbHbIE TEXHOJIOTHHU

st hopMupoBaHus IPeayCMOTPEHHBIX OCHOBHOM 00pa30BaTeIbHON MPOrpaMMON KOMIETEHIUA,
peanu3yroTcs JEKIUOHHbIE, TPAKTUUYECKHE 3aHATHsI U Ja00paToOpHbIe pabOTHI .

IIpu opranuzanuu o00pa30BATENBHOrO IpOLEcca NPUMEHSIOTCS aKTUBHbBIE, B TOM 4YHCIIE,
MHTEPAKTUBHbBIE (POPMBI IIPOBE/ICHUS 3aHATUH.

VY4eOHbIM IUITAHOM MPEAyCMOTPEHa CaMOCTOATENbHAs paboTa CTYAEHTOB, KOTopas ofOecreueHa
HEOOXOJUMBIMU METOJIMYECKUMH MaTepuasiaMu, pasmemieHHbiMu B OBC u  uHpOpManuoHHo-
00pa3oBaTeNbHON cpelie By3a.

3.4 Opranunsanus NpakTHK
Jist  TOCTHOKEHMsI TUIAHUPYEMBIX — pPe3yJIbTaTOB OCBOCHHS O0pa3oBaTEIbHOM  MPOTPaMMBI
IIPEyCMAaTPUBAIOTCS CIIEIYIOIINE TPAKTHKU:

- YyeOHas mpakTHKa: IPaKTUKa 10 MOJIYYEHUIO NMEPBUYHBIX MPO(ECCHOHATIBHBIX YMEHUHN U
HAaBBIKOB, B TOM YHCJE IMEPBUYHBIX YMEHUH M HAaBBIKOB HAy4YHO-HCCIIEI0BATEIIbCKON
NeSITeNIbHOCTH,

- IIpou3BoxacTBeHHAs MpPAaKTUKA: MPAKTUKA MO MOJYYEHUIO MPO(ECCHOHAIBHBIX YMEHUNA U
OTbITa MPo(ecCHOHABHON 1eATENbHOCTH,

- IIpou3BoxacTBeHHAs MPaKTUKA: HAYYHO-HCCIeI0BaTeNbCcKas padora,



- IlpouwsBoacTBeHHass  (IPeNAWIUIOMHAs)  MPAaKTHKA:  MPaKTHKAa MO  IOJYYECHHUIO
MPOeCCHOHATIBHBIX YMEHHUH U OTMBITa MPO(GECCUOHATHHOU IeATETLHOCTH.

Y4eOHasi NPAKTHKA: NPAKTHKA 10 MOJYYEeHHIO IEPBUYHBIX NPO(ECCHOHAIBHBIX YMEHUIA U
HABBIKOB, B TOM 4YHCJe IEPBHYHBIX YMEHHMH W HABBIKOB HAy4YHO-MCCJIe10BATEIbCKOM
AesITeJIbHOCTH IIPOBOAUTCS B:

1. Axmoneprnom obmiectBe «HoBocubupckuii 3aBoj MoMynpoBOAHUKOBBIX TprOopoB ¢ OKb»
(AO «H3IIIT ¢ OKby);

2. AkunonepHoMm oOmectBe «HayuHo-npousBoacTBeHHOe mpenmnpusarue «Boctok» (AO «HIIII
«BocTok»);

3. ®enepaabHOM TOCYJapCTBEHHOM OIOJKETHOM YUPEKJICHUM HayKH MTHCTUTYT HEOpraHMuecKou
xumun uM. A.B. Hukomaea Cubupckoro otnenenust Poccutickoit akanemnn Hayk (MHX CO PAH).

4. Beole3gnas mnpakTHKa TpoBoAuTcs B AkmuoHepHoM OO6mectBe «MHpopmannoHHbIE
CITyTHUKOBBIE CHUCTeMbl HMEHH akajgemuka M.D. PemetneBa» (AO UCC), r. XKene3Horopck,
Kpacnosipckuii kpaii.

CriocoObI poBeIeHUS MPAKTHUK — CTallMOHAPHAS; BbIE3THASI.

IIpou3BoacTBeHHAsi NMPAKTHKA: MPAKTHKA 10 IMOJYYEHUI0 NMPO(decCHOHAIBHBIX YMEHUN M
onbITa NPogecCHOHATBHOMN AeATEJbLHOCTH IIPOBOJINUTCS B

1. AkimonepHoM obtmecTBe «HoBocHOUpCKuii 3aB0 1 MOTYTIPOBOTHUKOBBIX TTprbopoB ¢ OKby
(AO «H3IIIT ¢ OKb»);

2. AxuuonepHoM obmectBe «Hayuno-mpousBoactBeHHoe npeanpusitue «Boctok» (AO «HIIII
«BocTok»);

3. ®enepanibHOM rocyJapCTBEHHOM OFO/IKETHOM YUPEXACHUU Hayku MHCTUTYT HeopraHudeckou
xumun UM. A.B. HukonaeBa Cubupckoro otaenenus: Poccuiickoii akagemun Hayk (MHX CO PAH).

4. Bele3gHas 1npakThka mpoBoAuTrcs B AkmuoHepHoM OOmectBe  «MHpOpManMoHHBIE
CIIyTHUKOBBIE CHUCTEeMBbl WMeHH akaaemuka M.D. PemerneBay (AO UHCC), r. XKenesHoropck,
KpacHosipcknii kpaii.

CrniocoObI poBeICHUS TPAKTUK — CTALlMOHAPHAS; BbIE3/IHAS.

IIpon3BoacTBeHHAsI NPAKTHKA: HAYYHO-HCCJIe0BaTeIbCKasi padoTa IpOBOJUTCS B

1. AkimonepHoM obtmecTBe «HoBocHOUpCKuii 3aB0 1 MOTYTIPOBOTHUKOBBIX TTprbopoB ¢ OKby
(AO «H3IIIT ¢ OKb»);

2. AxuuonepHoM obmectBe «Hayuno-mpousBoactBeHHoe npeanpusitue «Boctok» (AO «HIIII
«BocTok»);

3. ®enepanibHOM rocyJapCTBEHHOM OFO/IKETHOM YUPEXACHUU Hayku MHCTUTYT HeopraHndeckou
xumun UM. A.B. HukonaeBa Cubupckoro otaenenus: Poccuiickoii akagemun Hayk (MHX CO PAH).

4. Bele3gHas 1npakThka mpoBoAuTrcs B AkmuoHepHoM OOmectBe  «MHpOpManMoHHBIE
CIIyTHUKOBBIE CHUCTEeMbl WMeHH akaaemuka M.D. PemetrneBay (AO UHCC), r. XKenesHoropck,
KpacHosipcknii kpaii.

CrniocoObI MpoBeICHUS TPAKTHK — CTAllMOHAPHAS; BbIE3/IHAS.

IIponsBoacTBeHHasi  (MpeqaUIUIOMHAs]))  NPaKTHKAa:  NPAaKTHKAa N0  NOJYYEeHHIO
po¢ecCHOHAIBHBIX YMEHHH M ONBITA PO ECCHOHATBHOM AeITeJIbHOCTH IIPOBOJUTCS B

1. AximonepHnom obmiectBe «HoBocubupckuii 3aBoj MoMynpoBOAHUKOBBIX TprOopoB ¢ OKby»
(AO «H3IIIT ¢ OKby);

2. AkunonepHoMm oOmectBe «HayuHo-npousBoacTBeHHOe mpenamnpusarue «Boctok» (AO «HIIII
«BocTok»);

3. ®enepanabHOM TOCYJApCTBEHHOM OIOJDKETHOM YUPEKICHUM HayKH MTHCTUTYT HEOopraHMuecKou
xumun uM. A.B. Hukomaea Cubupckoro otnenenust Poccutickoit akanemnn Hayk (MHX CO PAH).
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4. Beole3gnas mnpakTHKa TpoBoAuTcs B AkmuoHepHoM OO6mectBe «MHpopmannoHHbIE
CITyTHUKOBBIE CHCTeMbl HWMEHH akajgemuka M.D. PemetneBa» (AO WCC), r. XKene3Horopck,
KpacHnosipckuii kpaii.

CriocoObI poBeIeHUs MPAKTUK — CTallMOHAPHAsT; BbIE3THASI.

BI)I60p MCCT MNPOXOXKACHHA MPAKTUK JIA JIML C OTPaHHUYCHHBIMH BO3MOXHOCTAMH 310POBbBA
MMPOU3BOAUTCA C YYHETOM COCTOSAHUA 300POBBA o6yqarom1/1xc51 n Tpe6OBaHPII>'I 10 AOCTYITHOCTH.

4. YcioBus peanusanuu 00pa3oBaTe/IbHOM NPOrpaMMBbl OATOTOBKH

4.1. Oo0mecucreMHble TPeOOBAHUS K peaju3aluy NPOrpaMMbl

Peanuzanus oOpazoBaTeabHON MPOTrpaMMBbl MOJHOCTHIO OOecleyeHa MaTepHallbHO-TEXHUUECKOM
0a30if, COOTBETCTBYIOIIEH JCHCTBYIOIIMM  MPOTUBOIOXKAPHBIM  MpaBWJIaM W  HOpMaMm H
oOecrieunBaroIeil MpPOBEACHNUE BCEX BHUJOB JAUCHUIUIMHAPHON M MEXIUCUUIUIMHAPHOW MOATOTOBKH,
NPAKTUYECKON M Hay4YHO-HCCIIEOBATEIbCKONM paboT oO0ydYarommxcsi, MPeayCMOTPEHHBIX Y4eOHBIM
IUTAHOM.

Kaxnpiii oOydaromuiicss B TeueHHWE BCero mnepuoaa oOydeHHsl oOecreyeH HWHIAWBUIYaTbHBIM
HEOTPaHMYEHHBIM JOCTYIIOM K HECKOJBKHUM 3JIEKTPOHHO-OMOIMOTEUHBIM CUCTEMaM (3JIEKTPOHHBIM
OuOMIMoTEKaM) M K DJIGKTPOHHON wuHQpopManuoHHO-oO0pa3oBatensHo cpexe HITY. 3DnexrponHO-
6ubnuoTeyHas cuctema (3JIeKTpOHHAsE OMOIMOTEeKa) U AIEKTPOHHAs HHPOPMAIMOHHO-00pa30BaTeIbHas
cpena obecreynBarOT BO3MOXKHOCTH JOCTYNa OOy4aromierocs U3 Jto00i TOYKH, B KOTOPOW HMMeeTcs
JIOCTyN K MH(pOPMAIIMOHHO-TEIeKOMMYHUKAITMOHHOH ceTu "MHTepHeT" (nanee - ceth "MHTEpHET"), Kak
Ha TEPPUTOPUU OpTaHMU3AINH, TaK U BHE €e.

OneKTpoHHas MH(POPMALMOHHO-00pa30BaTeIbHAs cpena OpraHM3aluu (http:/
www.nstu.ru/sveden/eos) obecrieunBaeT:

- J0oCTyn K Y4eOHBIM IUIaHaM, pabO4YMM MporpaMmaM IUCUUIUIMH (MOJyJieHd), NpakTHK, K
U3JIaHUSIM  DJIEKTPOHHBIX OWONMOTEUHBIX CHCTEM U D3JEKTPOHHBIM 00pa30oBaTENIbHBIM pecypcam,
yKa3aHHBIM B pabouux MporpamMmax;

- (ukcanuo xoxa oOpa30BaTEIBLHOTO MPOIECcCa, Pe3ylbTaTOB MPOMEXKYTOUHOH aTTecTalluu U
pe3yJbTaTOB OCBOEHUS MPOrpaMMbl OakaIaBpuaTa;

- TpOBEJEHHE BCEX BHUJIOB 3aHATUN, MPOLEAYP OLEHKHU pe3yslbTaToB OOydYeHHs, peanu3anus
KOTOPbIX  MpEeIyCMOTpeHa C  TPUMEHEHHEM  JJIEKTPOHHOTO  OOydYeHHs, JAMCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHII;

- (opMHpOBaHUE DJEKTPOHHOTO MOPTHOINO OO0YUArOIIErocs, B TOM YHCIIE COXpaHEHHE PadoT
o0ydJaromerocs, pemeH3uid W OIEHOK Ha d3TH pPabOTBI CO CTOPOHBI JIIOOBIX YYaCTHHKOB
00pa3oBaTeNBHOIO MpOIIecca;

- B3aMMOJEICTBHE MEXIy YYaCTHUKaMH 00pa30BaTeIbHOIO MPOLIECca, B TOM YUCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMO/IeiicTBUS ocpeacTBoM cetu "HTepHet".

OYHKIMOHUPOBAHUE 3JIEKTPOHHOH HH(POPMAIIMOHHO-00pa30BaTEIbHON cpenbl olOecreunBaeTcs
COOTBETCTBYIOIIUMU CpeaCcTBaMu UH(POPMALMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHH u
kBanpuKkanued pabOTHUKOB, €€ HCIONb3YIIIUX U HoaAepkuBarommXx. OYHKIIMOHUPOBAHUE
UEKTPOHHOH  MH(OPMAIIMOHHO-00pa30BaTEIbHOM  Cpelbl ~ COOTBETCTBYET  3aKOHOJATENBCTBY
Poccuiickoit ®enepanum.

KBanudukanus  pykoBOIAIIMX M  HAYYHO-NIEJArOTMYECKUX  pabOOTHUKOB  OpraHU3aIUH
COOTBETCTBYET KBaJIM()UKALIMOHHBIM XapaKTepUCTHKAM, YCTaHOBJICHHBIM B Enunom
KBaJH(PHUKALIMOHHOM CHPAaBOYHHUKE JTOJDKHOCTEH PYKOBOJAMTEINEH, CEMAINCTOB U CIyXallluX, pasJiene
"KBanupukaloHHbIE XapaKTEPUCTUKH JOJDKHOCTEH pPYKOBOAMTENEH M CHENUAINCTOB BBICILIETO
npoeCCHOHATBHOTO M JIOTIOJIHUTEIBHOTO NPOQECCHOHATBHOTO 00pa3oBaHMA", YTBEPKIECHHOM
MpUKa3oM MUHHCTEpPCTBA 3PAaBOOXPAHEHUS] U CONUAIBHOTO pa3BuTusa Poccuiickoit @enepanun ot 11
ssBaps 2011 r. Ne 11 (3apeructprupoan MunucTepcTBOM rocTunu Poccuiickont @enepanuu 23 mapra
2011 r., peructpanmonnsiii Ne 20237).
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Jlons IITaTHBIX HAy4YHO-MEAATOTUYECKUX pAOOTHUKOB (B TPUBEIEHHBIX K IEIOYHCICHHBIM
3HAYEHUSIM CTaBOK) cocTaBisieT He MeHee 50 MpOIEHTOB OT OOIIEro KOJIMYeCTBAa HAay4HO-
Mearorn4eckux paboTHUKOB OPTaHU3aIINH.

4.2. Kaaposrble ycnoBus peajim3anuy NporpaMMbl

Peanuzamus nporpammbl  OakanaBpuaTta oOOeCHeUMBAETCs PYKOBOAAIIMMH W HAy4HO-
Nelarorn4ecKUMy pabOTHUKAMHM OpraHU3alllM, a TaKXkKe JMIAMH, NPUBJICKAEMbIMH K peasn3aliiu
IpOTpaMMBbI OaKallaBpraTa Ha yCIOBHSX TPaXIaHCKO-TIPABOBOTO JOTOBOPA.

Jlons Hay4YHO-TIeJarorH4ecKux paOOTHUKOB (B MPUBEACHHBIX K ILIEJIOYHUCICHHBIM 3HAYEHUSM
CTaBOK), WMEIONMX 00pa3oBaHWE, COOTBETCTBYIOIIee MPO(GUII0 TpenogaBacMoil JAUCIUTLTHHBI
(Momyinisi), B OOLIEM 4YHCIIE HAyYHO-TIEJArorHu4ecKuX pabOTHHUKOB, PpEANTH3YIOIMIUX MPOrpaMmy
OaxanaBpuata, cocTaBiseT He MeHee 70 MPOLIEHTOB.

Jlons Hay4HO-TIEaroruuyeckKux paOOTHUKOB (B MPHUBEACHHBIX IIEJIOYHCICHHBIM 3HAYEHUSM
CTaBOK), MMCIONINX YYCHYIO CTENEHb (B TOM YHCIIE YUYCHYIO CTEIeHb, MPHUCBOCHHYIO 332 PYOESKOM WU
npusHaBaemyto B Poccuiickoit ®enepanun) U (WiM) yueHoe 3BaHHME (B TOM YMCJIE Y4YEHOE 3BaHUE,
MoJIydeHHOE 3a pyOekoM u mpuszHaBaeMoe B Poccwuiickoit ®enepammu), B 00mMEeM YWCIE HAYYHO-
Nearorndeckux pabOTHUKOB, pPEANM3YIOIMIMX MHporpaMMmy OakajaBpuaTa, cocTaBiseT He MeHee 50
MPOIICHTOB.

Jlons paOOTHUKOB (B NPUBEACHHBIX K IEJIOYHMCICHHBIM 3HAYCHUSM CTaBOK) M3 4YHCIa
pyKoBoaUTENEH W paOOTHHKOB OPTaHU3AIMi, JEATEIHFHOCTh KOTOPHIX CBsI3aHAa C HANPaBICHHOCTBHIO
(mpounem) peanuzyeMoil mporpammbl OakanaBpuaTa (MMEIOIIMX CTaX pabOThl B JJAaHHOM
npodeccuoHaIbHON 00acT He MeHee 3 JieT) B o01ieM unciae pabOTHUKOB, PEaTU3yIOMIUX IPOTrPaMMy
OakanaBpuaTa, cocTaBiseT He MeHee 10 mpoILeHTOB.

4.3. MarepunajbHO-TeXHHYECKOEe M Yy4eOHO-MeToqu4YecKoe olecneyeHne IMPorpaMmMbl

O0akajaBpuara

OOpasoBarenbHasi MPOrpaMMa pean3yeTcs B CHEIMANbHBIX MOMEIIEHUSIX, MpPeACTaBIISIONUX
co0oi y4yeOHBIC ayIWTOPUH JUIS TIPOBEACHUS 3aHITHN JIEKIIMOHHOTO THIA, 3aHATHH CEMHHApPCKOTO
THUIA, KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYpPCOBBIX PabOT), IPYNIOBBIX U WHAWBUIAYAIbHBIX
KOHCYJIbTAIlMA, TEKYIIEro KOHTPOJII H  TPOMEXKYTOYHOW  aTTecTaly, TOMEIICHUS  JUIs
CaMOCTOSITENIbHOH Pa0OThl M TMOMEIIEHHUS JUIS XpaHeHHs U TNPO(PUIAKTHYECKOTO OOCITyKHBaHUS
yueObHoro oOopynoBanus. CrnenuaibHBIE TIOMEIIEHHS YKOMIUIEKTOBAHBI — CIEIHAIN3UPOBAHHON
MeOenbl0 M TEXHHYECKHMHU CpeICTBAMHM OOYYeHMs, CIYXAIlUMH I TpeICTaBlIeHUs y4eOHOit
uHbopMaIuu O0NbIION ayAUTOPUH.

Jlns mpoBelieHHsl 3aHATUN JIEKIIMOHHOTO THIA TMpeajararoTcss HaOophl JAEMOHCTPALMOHHOTO
000opyioBaHUA U Yy4eOHO-HATJSTHBIX MMOCOOW, O0OECTIEUMBAIOIINE TEMATHUYECKUE WILTIOCTPAIIUH,
COOTBETCTBYIOIIME pabounM MporpaMmMaM JUCLHUIUIMH (MOAYJIEH).

[lepeyeHp MaTepUANBHO-TEXHUYECKOTO  OOECHeueHHs, HEOOXOJMMOTo [UIi  pealu3alliu
nporpaMMbl  0akajaBpuaTa, BKIIOYaeT B ceOd  11abOpaTOpHM, OCHAICHHbIE HEOOXOIUMBIM
1a00paTOPHBIM 000PYIOBAaHUEM.

[TomerneHust 1151 CaMOCTOSATENIBHOW pabOThl 00YYArOIIUXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM
C BO3MOXXHOCTBIO MojakItoueHusi k cetu "HHTepHer" u oOecredyeHbl JOCTYIOM B D3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO Cpely OpraHU3aLUH.

OOpaszoBaTenpHasi  mporpaMMa  TOJHOCTBIO  o0ecrieyeHa  HEOOXOIWMBIM  KOMIUIEKTOM
JIMIIEH3MOHHOTO IPOrpaMMHOr0 obecneueHust (cocTaB ompeaensercs B pabodyux Iporpammax
JUCIUIUTUH (MOZYJIei) U €XKEerolHO OOHOBIISETCS).

DNEeKTPOHHO-OMONMUOTEYHbIE ~ CHUCTeMBbl  (RJIEKTpOHHast ~ OuOIMOTEeKa) W DIIEKTPOHHAA
nHpOpPMallMOHHO-00pa3oBaTebHasl cpega o00ecneunBalOT OJHOBPEMEHHBIM JOCTyn HEe MeHee 25
NPOIIEHTOB 00YYaIOLIMXCS 10 Mporpamme OakanaBpHara.

OObyyaromumMcs obecriedyeH JocTyn (yAaJeHHBIA JTOCTYI) K COBPEMEHHBIM MpPO(hecCHOHATBHBIM
6a3aM JaHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpeAeseTcs B paboUnx
nporpaMmmax JTUCIUIUINH (MOJyJiei) U €XKeroJHO OOHOBIISETCS.
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OOyuaromuecss W3 4YHciaa JIMI C OrPAaHMYCHHBIMM BO3MOXKHOCTSIMH 37I0POBbsI 00ecHeueHbI
Ne4YaTHBIMU M (WJIM) AJIEKTPOHHBIMU 00pa30oBaTENIbHBIMU pecypcaMu B (hopMax, aganTHPOBAHHBIX K
OTpaHUUYEHUSM UX 3/10POBBS.

5. Onenka Kka4yecTBa NOATOTOBKH CTYA€HTOB U BbIIIYCKHMKOB

OneHka KayecTBa OCBOEHHUSI 00pa3oBaTENbHON MpPOrpaMMbl BKJIIOYAeT TEKYLIHMH KOHTPOJIb
yCIIEBAEMOCTH, IPOMEXYTOUHYIO AaTTECTallMi0 OOyYaroluXcs U TOCYAApCTBEHHYIO HTOTOBYIO
aTTECTAlMIO BBIITYCKHHUKOB.

KonkperHsie (opMBl NPOMEXYTOUHOM M HMTOTOBOM aTTECTAllMM OOYYAIOUIMXCS MO KaXAOH
JTUCIUILTMHE ONPEeNioTcs YUYeOHbIM IIaHOM. TeKyIas arrecTanus 1o JUCHUIIMHAM IIPOBOAMUTCS Ha
OCHOBe OaJJIbHO-pEHTHHIOBOM cucTembl. llpaBmiia aTrecTalMu MO JUCHMIUIMHAM ONPEACISIOTCS B
pabounx mporpammax M JOBOASTCS O CBEICHHs 00y4aroIMXCsl B TE€UEHHE MEPBOTO Mecslla N3yYeHUs
JUCIUIUINHBL.

Jlia arrectanuy OOy4arolmIMXCS HA COOTBETCTBHE HMX IMEPCOHANBHBIX JIOCTHXKEHUH TpeOOBaHUIM
oOpa3oBaTenbHONH MporpaMmbl (TeKylass W MPOMEXKYTOUHAs aTTecTalys) Cco37aiTcs (QOHABI
OILICHOYHBIX CPEJACTB, KOTOPbIE MOTYT BKJIOYAaTh THUIIOBbIE 3aJaHUs, KOHTPOJbHbIE PabOThI, TECTHl U
METO/IbI KOHTPOJISL, TO3BOJISIONINE OLICHUTh 3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITETCHIINH.
@OHIBI OLIEHOYHBIX CPEACTB pa3palaThIBAIOTCS U yTBEp)KIAlOTCS Kadenpamu, oOecrneduBarolIUMU
y4eOHBIH Mmporece Mo AUCHUINIMHAM 00pa30BaTeIbHOM MPOrpaMMBl.

[Ipu pa3paboTke OIEHOYHBIX CPEICTB ISl KOHTPOJIS KayecTBa M3Y4YEHUs AUCUMIUINH (MoOJIylei),
NPAKTUK YYHUTHIBAIOTCS CBSI3M MEKIY BKIIOYEHHBIMH B HUX 3HAHUSAMHU, YMEHHUSMH, HaBbIKAMH, 4TO
MO3BOJIIET YCTAHOBUTH YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH Y 00y4aromuxcsl.

B brnox 3 '"TocymapcTBeHHass wWTOroBas —arrecranuss’  BXOAWUT  3aIlMTa  BBIYCKHOMN
KBaJIM(UKALIMOHHONW paboThl, BKJIKOYAsi MOATOTOBKY K MPOIEIype 3allUThl M MPOLEAYpY 3allUThl, a
TaKke MOAr0TOBKA K CAaye M cJjaua rocyJapCTBEHHOTO AK3aMeHa. TpeGoBaHus K COo/IepiKaHUIo, 00beMy
U CTPYKTYp€ BBIITYCKHOW KBaJIM(PHUKAIIMOHHON pabOThl U TOCY/apCTBEHHOMY 3K3aMEHY OIpeIesSoTCs
nporpammoii I'HA.

6. OcoOenHocTH peanu3anuu 00pa3oBaTe/JbLHONH NPOrPaMMBbl VI HHBAJTHI0B M JINL

€ OrpaHNYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

[Tpu HaMM4KMU B KOHTUHIEHTE 00yYaroIUXCsl 10 00pa30BaTEIbHOM MMporpaMMe HHBAINIOB U JIUI] C
OTpaHWYCHHBIMH BO3MOXXHOCTsMH 370poBbs (JIOB3) oOpazoBarenpHas mporpamMma aganTHPYETCs C
y4eToM 0cOOBIX 00pa3oBaTeIbHBIX NOTPEOHOCTEH TaKUX 00yUYaIOIIUXCS.

[Tpn o0y4yeHnM MO0 WHAMBHIYATHHOMY Y4eOHOMY IIIaHY JIMII C OTPAHWYCHHBIMUA BO3MOYKHOCTSIMHU
3JI0pOBbsI CPOK OCBOCHHUSI 00pa30oBaTEIbHOM NMPOrpaMMBbl MOXKET OBbITh YBEJIHUYEH 0 HUX KEJTaHHIO He
Oosee ueM Ha | roJ 1Mo CpaBHEHHUIO CO CPOKOM MOJTyueHUs: 00pa30BaHUs 1Ji1 COOTBETCTBYIOIIEH (OpPMBI
oOyuenus. OOBeM mporpamMMmbl OakanaBpuaTta 3a OJIMH Y4YeOHbI ToA mpU OOY4YEHHH IO
VHIMBHUIyaJIbHOMY IUJIaHy BHE 3aBUCUMOCTH OT (POpPMBI 00yUEHHUSI HE MOXKET COCTAaBIATH Oosee 75 3.e.

[Ipu ncnonbp30BaHuU GOPMBI MHKIIFO3UBHOTO OOYUYEHHUSI COCTABIISECTCS MHIMBUAyalIbHAs IPOrpaMMa
COTIPOBOXKACHUS 00pa30BaTEIbHON 1EATEIbHOCTH CTYACHTA.

NupuBuayajibHas NporpaMMa COMPOBOXJIEHHUS 00pa3oBaTeIbHON JAEATENbHOCTH CTYICHTA
MOJKET BKITFOYATh

- CONPOBOXKJIEHUE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHH NPSAMBIM M OOpaTHBIM IEPEBOJOM Ha
PYCCKHH JKECTOBBIH SI3BIK (IS CTYJCHTOB C HAPYIICHUSIMHU CITyXa);

- TIOCEIEHHE TPYIIOBBIX U MHIUBUAYAIBHBIX 3aHATUH C ICUXOJIOTOM;

- OpraHHM3alHOHHO-TIEIATOTHYECKOE, TICHXOJIOTO-TIEIaTOTMYECKOE, PO UIAKTHIECKH-
03/I0pPOBHUTEIBHOE, COLIMAIBHOE CONPOBOXKICHHS YUeOHOTO Mpoliecca.
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NMPUNOXXEHUE

CooTBeTCTBHE MEKIY XaPAKTEPUCTUKAMHU ITANOB OCBOEHHS] KOMIIeTEHIUI (3HAHUSIMH,
YMEHHUSIMH U ONBITOM /IeATEJIbHOCTH BbINNYCKHUKA) M 3JIeMEHTAMHU 00pPa30BaTe/JIbHOM MPOrpaMMbl
(Y4eOHBIMM TMCHUILTHHAMH (MOIYJISIMM) M IPAKTUKAMU)

Kon
KOMIIETEHI]
un

Kon
3HAHUS/yM
SHHUS

HaumenoBanue JAUCHUIUINH, 3HAHUSA U YMECHU S

Jlucyunaunvt (Modyau), 6azosvle

MNHocTpaHHBIi A3bIK

OK.5 31 3HATh MHOCTPAHHBIN A3bIK TSI MEKJIHYHOCTHOTO OOIIEHHSI ¢ HHOCTPAHHBIMU TApTHEPAMH

OK.5 y2 YMETb BBICTPaUBaTh MEXKYJIBTYPHYIO, AETOBYIO, MPO(ECCHOHATHHYIO0 KOMMYHHKAIIUIO C
YYeTOM TICHXOJOTHYECKHX, IOBEICHUYECKUX, COIMATIFHBIX XapaKTePUCTUK MapTHEPOB Ha
PYCCKOM M MHOCTPAHHOM SI3BIKAX

OK.5 y5 YMETh JIOTHYECKH BEPHO, ApTYMEHTHPOBAHO U SICHO CTPOHUTH YCTHYIO U MUCHMECHHYIO peYb B
chepe npodecCHOHATBHON ACATEIPHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3bIKE

Puiocodus

OK.1 yl YMETh YIOTpeOJIATh 0a30BbIe HHUIOCOPCKUE KATETOPHH U TIOHATHS

OK.1 y2 YMETh IPUMEHSThH OOIIEHAYYHBIC METOIBI HCCIIEJOBaHUS, IOHUMATh OTIMYNE HAyIHOTO
M0JIX0J1a OT HEHAYYHOI0

OK.1 y3 YMETh apryMEHTHPOBAHO BBICTPAUBATh JJOKA3aTEIbCTBA, JOTHMKY TTOHUMAHUS aKTYaIbHBIX
po¢heCCHOHATBHBIX M HPABCTBEHHBIX MPOOJICM

HcTopus

OK.2 31 3HATH OOIUE 3aKOHOMEPHOCTH M HAIIMOHAFHBIE OCOOCHHOCTH pa3BUTHS Poccuiickoro
rocyapcTBa u o0mecTsa

OK.2 32 3HATh UCTOPHUIO OOIICCTBEHHO-TIOIUTHICCKOI MBICIIH, B3aMMOOTHOIIICHHUI BJIACTH M 00IIIeCTBA

OK.2 yl yMeTb (hOpMyJIMPOBaTH COOCTBEHHYIO MO3UIIHIO MO0 COBPEMEHHBIM ITpo0iieMaM 00IIeCTBEHHO-
MOJTUTUYECKOTO Pa3BUTHS

OK.2 y2 YMETh aHAJTH3UPOBATh TCHACHIINH COBPEMEHHOTO O0IECTBEHHO-TIOTUTHIECKOTO U

COIIMOKYJIBTYPHOTO Pa3BUTHS

OCHOBBI JdKOHOMHYECKHX 3HAHUH

OK.3 31 3HaTh MEXaHU3M (pYHKIMOHUPOBaHUS U PETYIMPOBAHUS OTPACIEBBIX PHIHKOB

OK.3 32 3HATh OCHOBHBIE KaTETOPHH, 3aKOHOMEPHOCTH U MIPUHIIUIIBI Pa3BUTHS SKOHOMHUYECKHIX
MIPOLIECCOB HA MAKPO- M MUKPOIKOHOMUYECKOM ypPOBHE

OK.3 yl YMETb IIPUMEHSATh OCHOBHBIE MOJEIH U METOABI MaKpO- 1 MUKPOIKOHOMHYECKOTO aHaIN3a B
PO eCCHOHANBHOMN JICSITEIEHOCTH

IIK.3 32 3HaTh METO/Ibl OLICHKH TEXHUKO-3KOHOMHYECKOH 3()(heKTHBHOCTH IPOEKTOB

I1K.3 y2 YMETb BBINOJHATH [IPEJBAPUTEILHOE TEXHUKO-9KOHOMHUUECKOE 000CHOBAHHE MPOEKTOB

MareMaTHYeCKHil aHATU3

OIIK.1 38 3HATh 0a30BBIC TTOIOKEHUS (PYHIaMCHTATBHBIX Pa3IelIOB MATEMATHKH B 00beMe, HEOOX0IUMOM
JUTS BIIAJICHNST MaTEMAaTHIECKUM alliapaToM Jutst 00paboTky HHGOPMAUY U aHAIN3a TaHHBIX B
obJsiacTu pohecCHOHATIBHON IS TEIbHOCTH

OIIK.1 39 3HaTh YHUBEPCATHHOCTh MATEMAaTHYECKHX METO/IO0B B IO3HAHWH OKPY>KAIOLIEr0 MUPa

OIIK.1 310 3HaTh IPUPOAY BO3ZHUKHOBEHUS IOIPEUIHOCTEN IPU IPUMEHEHUU MaTEMaTUIECKUX MOZEIEH 1
HEOOXOIMMOCTHU OLICHUBATH MOTPEIIHOCTh

OIIK.1 y10 YMETh UCIIONb30BAaTh 3JEMEHTHI MATEMAaTUUECKON JIOTUKHU AJIsl IOCTPOEHUS CYKICHUM U UX
JIOKa3aTEIbCTB

OIIK.1 yll yYMETb IPUMEHSTh OCHOBHBIE METOBI MATEMATUYECKOTO allapaTa B MaTeMaTHUECKUX MOJEIIAX

00BEKTOB U IpoueccoB

Jluneiinas ajareopa

OIIK.1 38 3HaTh 0a30BbIE MOJOKEHHS (PYHIAMEHTAJIBHBIX Pa3/Ie]IoB MATEMATHKH B 00beMe, HE0OXOJUMOM
JUTA BIaJCHUS MAaTEeMaTHYSCKUM aIapaToM Uit 00paboTKu HHPOPMAITIH U aHAJIH3a JaHHEIX B
obnacTr mpodeccHOHATEHON JISATENBHOCTH

OIIK.1 39 3HATh YHUBEPCAJIbHOCTh MATEMATUYECKUX METOJIOB B TO3HAHUH OKPY’KAIOLIET0 MUPa

OIIK.1 yl1 yYMETb IPUMEHSITh OCHOBHBIE METOBI MATEMATUYECKOTO allllapaTa B MaTeMaTHUECKUX MOJEIIAX
00BEKTOB H ITPOIIECCOB

OIIK.2 y4 yMeeT paboTaTh C CUCTEMHBIMU €CTECTBEHHOHAYUYHBIMH MOJAEISIMU 00BEKTOB
poheCCHOHATBHOH eI TEFHOCTH

Pusuka
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OIIK.1 35

3HAaTh OCHOBHBIC (I)I/ISI/IFIGCKI/IC 3aKOHBI U ABJICHUA

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (DU3HKH, SBIISIOIINECS 0a30BBIMU JIJISL PEIISHUS 3a1a4
poheCCHOHATBHOH IS TETFHOCTH

OIlK.1 y8 YMETh IPUMEHSTH OCHOBHBIEC 3aKOHBI M IPUHITUITHI (PU3UKH B CTAHJAPTHBIX U CXOTHBIX
CUTYAIIHSIX

OIIK.2 34 0a3oBble 3HAHMS (PYHIAMEHTAIBHBIX Pa3/IeNioB GU3UKH B 00beMe, HEOOXOIUMOM JIJIsl OCBOCHUS
(bu3rUecKUX OCHOB B 001acTH PO(HECCHOHATILHON eI TEIbHOCTH

OIIK.2 37 3HATh OCHOBHBIC MaTEMaTHYECKHE METOIbI, IPUMEHSIEMbIE B PA3IMYHBIX pasaenax GU3uKu

OIIK.2 y2 YMETh IPUMCHSTH OCHOBHBIC METOIBI (PH3HUECKOTO UCCIICIOBAHMS SBICHUI U CBOHUCTB
00BEKTOB MaTEPHAIBHOTO MUPa

OIIK.2 y3 YMETbh IUIaHUPOBATh ¥ OPTaHU30BBIBATH MPOCTEHIIINE IKCIIEPUMEHTBI, 00padaThIBaTh 1
AHAJIM3HMPOBATH MOJYYCHHBIC PE3YJILTATHI

OIIK.2 y8 BBEIOMpATh MPOCTEUIITHE MOACITH GU3NIECKUX 0OBEKTOB 1 MPOIIECCOB

OIIK.2 y9 YMETb CTPOUTH TEOPETHUYECKHIE MOJENN (PH3MUECKUX SBICHUH, JeNaTh IPHU 3TOM HEOOXOANMBIE

JAOIMYHICHUS U OLICHUBATh 0011acTh MPUMEHUMOCTH PA3ITUIHBIX MO,Z[CJ'IGfI, IJIaHUPOBATD IMMPOCTHIC
(I)I/ISI/I‘ICCKI/IC OKCIICPUMCHTBI 1 BBIIIOJHATD (1)I/I3I/I‘I€CKI/IG HN3MCPCHUS

HNnxenepunasi rpaguka

OIIK .4 31 3HATh DJIEMEHTHI HAuePTaTENILHOI F€OMETPUH U HH)XEHEPHOH TpaduKu, reOMEeTpHUECKOe
MOJIEITMPOBAHNE, ITPOrPAMMHBIE CPEJCTBA KOMIIBIOTEPHOH rpauKu
OIIK .4 yl YMETb IIPUMEHSATh HHTEPAKTHBHBIC IPAPUUECKUE CUCTEMBI JUIS BBIIIOTHEHHS M PEAAKTUPOBAHMS

n300pakeHNH 1 4epTexeit

be30nacHOCTb KU3HEAEATEIbHOCTH

OK.9 32 3HaTh OCHOBHbIE ITPUPOJIHBIE U TeXHOC(HEPHBIE OMTACHOCTH, X CBOWCTBA U XapaKTEPUCTUKU

OK.9 33 3HaTh NOHITUIHO-TEPMHUHOJIOTHYECKHI anmapar B 00JacTi 6€301acHOCTH

OK.9 34 3HATh XapaKTep BO3JCHCTBUS BPEIHBIX M ONMACHBIX (JAKTOPOB HA YEIOBEKA M NPUPOJHYIO CPERY

OK.9 yl BJIIETh 3aKOHOATEIBHBIMH 1 TIPABOBBIMH OCHOBAaMH B 00JI1aCTH OE30IIaCHOCTH M OXPaHBI
OKpYKaloIIel cpezbl, TpeOoBaHUSIMU 0€301aCHOCTH TEXHUYECKUX PErJIaMEeHTOB B cepe
MpoeCCHOHANBHOMN JIeSITENEHOCTH

OK.9 y2 BJIJICTh HaBBIKAMH PAIIMOHANN3AIMH NPOPECCUOHATIBHOM JACSTEIBHOCTH C LIENBI0 00eCTIeYeHHs
6e30IaCHOCTH U 3aIUTHI OKPYXKAIOLIEH CpeIbl

OK.9 y3 YMETb BBIOMPATh METOBI 3aIIUTHI OT OMACHOCTEH IMPUMEHUTENHHO K cdepe cBoeH
poheCCHOHATBHOM IESTETFHOCTH U CIIOCOOBI 0OecneueH s KOM(MOPTHBIX YCIOBUI
JKU3HEJESTEIbHOCTH

OK.9 y4 YMeTb UAEHTU(HUINPOBATH OCHOBHBIE ONIACHOCTH CpeJlbl OOMTaHMs YeJIOBEKa, OLIEHUBATH PUCK
UX pealtn3aluu

Xumus

OIIK.2 35 3HaTh OCHOBHBIC TOHATHSA M 3aKOHBI XUMHH, 3aKOHOMEPHOCTH ITPOTEKAHHUS XUMHUIECKUX
MIPOIIECCOB; CBOWCTBA, HA3HAUCHNE U 00JIACTH IPUMEHEHHS OCHOBHBIX XUMUIECKUX BEUIECTB U
HUX COCIMHEHUI

OIIK.2 yl YMETb IPUMEHSTH OCHOBHBIE SKCIIEPUMEHTANIBHBIE U PACUETHBIE METOABI ONPEACICHUS
MaKpOCKOINYECKHX XapaKTEPUCTUK CHCTEM M METOJIbI XUMUYECKOT0 M (PU3UKO-XUMHUYECKOTO
aHaJIM3a Pa3lIUYHBIX KJIACCOB BELIECTB

OIIK.2 y5 YMETh yCTaHABIMBATh B3aHMOCBA3b (PyHIaMEHTAIBHBIX 3aKOHOB XUMHH C (PH3HKO-
XMMHYECKUMHU SIBIICHUSIMU U OOBSCHEHHSI U IPOTHO3WPOBAHUS HAIIPABJICHUS XUMUIECKIX
MIpeBpaleHUH

IIK.3 y5 YMETB IOIb30BaThCS CIIPABOYHON JTUTEPATYypPOl U OPUEHTUPOBATHCS B NEPUOTUIECKUX

N3JaHUAX IO TEMATUKE XUMUYCCKOT0 MaTCpUAJIOBCACHHUA

MNudopmanuoHHbIe TEXHOJIOTHH

OIIK.6 y10 YMETh OCYIIECTBIISITh MOMCK HH(GOPMAITUH B JIOKATHHBIX U TJIO0ATBHBIX CETAX

OIIK.7 yl yMeTb paboTaTh Ha IepcoHaIbHOM KoMIiTbioTepe B MS-DOS, OC WINDOWS ¢
HCIIOJIb30BaHNEM OCHOBHBIX ITPHUIIOKEHUH 00paOOTKH TEKCTOBOHW M YMCIIOBOM HH(OPMAIINH,
CHCTEM IIPOTpaMMHPOBAHHS

OIIK.9 31 3HATh OCHOBHBIC TPeOOBaHMsI HHGOPMAIIMOHHOM O€30MIaCHOCTH

OIIK.9 32 3HaTh TEXHOJIOTHIO PaboThl Ha [TK B COBpeMEHHBIX ONEpalOHHBIX CPEAax, OCHOBHBIE METO/IbI
pa3pabOTKH aITOPUTMOB M IPOTPaMM, CTPYKTYPBI JaHHBIX, HCITOJIOB3yEMBIC IS
MIPECTABIICHAS THIIOBBIX HH()OPMAIIMOHHBIX 00BEKTOB, TUIIOBBIE AITOPHTMBI 00Pa0OTKH
JIAaHHBIX

OIIK.9 33 3HaTh OCHOBBI Pa0OTHI ¢ MH(pOPMAIMEH B TTIO0ATBHBIX KOMITBIOTEPHBIX CETAX

OIIK.9 34 3HaTh TEXHOJIOTHIO PELICHHS 33/1a4, CBS3aHHBIX C 00pabOTKOM, XpaHEHUEM M MIPE/ICTaBICHUEM
YHCIOBOM MH(OpPMALIUK C MCIONIB30BAHUEM TIEPCOHAIBHOTO KOMITBIOTEpa

OIIK.9 y2 YMETh peIaTh 3a/1a4u 00padOTKH JaHHBIX ¢ MOMONIHIO0 COBPEMEHHBIX HHCTPYMEHTATBHBIX
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Cp€aCTB KOHECYHOT'O ITOJIb30BATCIA

OIIK.9 y3 YMETb 0CO3HABATh OMACHOCTH U YIPO3BI B PA3BUTHH COBPEMEHHOTO NWH(OPMALIMOHHOTO
o01mecTBa

OIIK.9 v4 BIIAJICTh METOJJAMH PAOOTHI C TI00ATHHBIMH ITOUCKOBBIMU CHCTEMAMHU

OIIK.9 y5 yMeTb paboTath ¢ HHGOpMaIHel B IN100aJbHBIX KOMIIBIOTEPHBIX CETSIX

OIIK.9 y6 BJIaJIETh CIOCOOHOCTBIO MOHUMATh CYLIHOCTh M 3HAYeHNE WHPOPMAILIUHU B Pa3BUTHU
COBPEMEHHOT0 MHPOPMAIIMOHHOTO 00IIecTBa

OIIK.9 y7 BJIafICTh METOIaMH IIOCTPOCHNUS COBPEMEHHBIX MPOOIEMHO-OPUEHTUPOBAHHBIX MPHUKJIIAJHBIX
MIPOrpaMMHBIX CPEACTB

OIIK.9 y8 yYMEeT NPUMEHSTh OCHOBHBIE METOJIBI, CIIOCOOBI M CPEJICTBA ITOTyUCHUS, XPAaHCHHUS U
nepepabOTKH MHPOPMAIIMHU C TOMOIIBIO KOMITBIOTEPOB M KOMITBIOTEPHBIX CPEACTB

DJIEKTPOTEXHUKA

OIIK.3 31 3HATh METO/Ibl aHAJIN3a YACTOTHBIX U MIEPEXOAHBIX XapaKTEPUCTHK

OIIK.3 34 3HaTh OCHOBBI TEOPHH HIIEKTPHUECKUX U MATHUTHBIX, ITACCHBHBIX M aKTHBHBIX, TNHEHHBIX U
HENMHEHHBIX IeNel ¢ COCPeIOTOUEHHBIMH U C paclpeIeICHHBIMU MapaMeTpaMu

OIIK.3 35 3HATh OCHOBBI TEOPHH VIEKTPOMArHUTHOT'O MOJIS

OIIK.3 36 3HATh SKBUBAJICHTHBIC CXEMBl aKTHBHBIX 3JICMCHTOB

OIIK.3 yl yMETh aHAJIM3UPOBATH BO3/ICHCTBHE CUTHAJIOB Ha JIMHEHHBIC U HEJTMHEHHBIC IeITH

OIIK.3 y2 BJIAJIETh METO/IAMHU aHAJIN3a MEPEXOAHBIX IPOLIECCOB B JIMHEHHBIX M HEJIMHEMHBIX LIETAX

OIIK.3 y4 YMETb IPOBOAUTE aHAIH3 LNl IPHU MOCTOSHHBIX U CHHYCOUAATIbHBIX BO3ACHCTBHSAX, 4 TAKKE
TIPU BO3ACHCTBUY CUTHAJIOB IPOU3BOJIBHON ()OPMBI, HMITYJIECHBIX CUTHAJIOB

Metpoaorus

OIIK.5 32 3HATh METOJIBI 00PaOOTKU SKCIIEPUMEHTAIBHBIX JAHHBIX COBPEMEHHBIMH MIPOTPAMMHBIMU
aKeTaMu

[K.2 318 3HATh OCHOBBI METPOJIOTUU

[K.2 320 3HaTh OCHOBHBIC METO/IBI M CPEACTBA N3MEPEHNUS (PU3NUECKUX BEITHUHH

I1K.2 322 BJIaJIETh METO/IaMH 00pabOTKHU M OLIEHKU IIOTPEHIHOCTH PE3yJIbTaTOB H3MEPEHHIA

I1K.2 y14 YMETb IPUMEHSITh METOJIbl M CPEJICTBA U3MEPEHUs (PU3NUECKHUX BEIUYMH

CTa}mameaunﬂ U TEXHUYCCKHEC USMECPCHUSA

OIIK.8 31 3HATh NIPABOBBIC OCHOBBI U CUCTEMBI CTAHAAPTH3ALMH U CePTUHHUKALIMI
OIIK.8 32 3HATh CTAHAAPThI U TEXHUUECKHUE YCIOBUS
OIIK.8 yl YMETb IPUMEHSTh CTaHAaPThl M TEXHUYECKHE YCIOBHsI K KOHKPETHBIM CHCTEMaM

IlpuknaagHas MexaHuKa

OIIK.1 y9 YMETh ONUCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSIHHSI B TBEPAOM TelIe

IIK.1 333 3HaTh OCHOBHBIE MOHATHSI MEXaHUKH TBEPOTO Ae(hOPMUPYEMOTO TelIa, OCHOBHI PACYETOB Ha
CTaTUYECKYI0 M JUHAMUYECKYIO IPOYHOCTD U JKECTKOCTh SJIEMEHTOB KOHCTPYKIHH,
KMHEMAaTU4YECKUI ¥ KUHETOCTATUYECKUI aHAJIN3 OJABHIKHBIX JIEMEHTOB KOHCTPYKLIMH

IK.1 y28 Brnaners MeTonamu pacuera 1e)OpMHPOBAHHOI'O COCTOSIHUSI MEXaHUYECKUX KOHCTPYKIMH

[K.1 y31 YMETh OCYIIECTBIATh NEPEX0]] OT peaIbHbIX KOHCTPYKIMM K paCUETHBIM CXEMaM 1

COOTBETCTBYIOIINM UM MATEMATHICCKUM MOICIISAM C LEJIBI0 aHAJIN3a U CUHTE3a NMOABUKHBIX U
HCIIOABUKHBIX 9JICMCHTOB KOHCprKIII/Iﬁ

duzuka KOHJACHCHPOBAHHOI'0 COCTOAHUSA

OIIK.1 34 MMETb IIPEACTABICHUE O CBA3U (PU3NKO-XMMHUYECKHUX CBOMCTB TBEP/BIX TEJ C MX BHYTPEHHEH
CTPYKTYpOH

OIIK.1 36 3HATh 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB OT CTENCHH HEYNOPSIOUCHHOCTH

OIlIK.1 37 3HATh (PyHAAMEHTAJIbHBIC IOHATHS, OCHOBHBIC TEOPUH U PUOIIKEHNUS (PH3UKH
KOHIEHCUPOBAHHOTO COCTOSIHUS

OIlK.1 y4 YMETb OLIEHUBATH MPEAEIbl IPUMEHUMOCTH OCHOBHBIX TEOPUI U PHOIIMKEHUH Pr3nKu
KOHJICHCUPOBAHHOT'O COCTOSIHUS

OIIK.1 y6 HMETh OIIBIT CAMOCTOSTENIBHOIO IIOUCKA ,U3YUECHUS] U aHAJIN3a HAYYHO-TEXHUYECKOU
JUTEPATYPHI IO BOTIpocaM (PH3UKH KOHIEHCHPOBAHHOTO COCTOSIHUS

OIIK.1 y9 YMETh ONTUCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSIHHSI B TBEPAOM TEIIe

TIK.1 y26 BJIAJICTh HABBIKAMHU Pa0OThI C MATEMATHYCCKUM aIlapaTOM KBaHTOBOW MEXaHUKH

MatepuajoBeieHHe HAHOCTPYKTYPHPOBAHHBIX MATePHAJIOB

OIIK.1 31 3HaTh KJIacCU(PUKAIINIO METAIIOB, CIIJIABOB, TACCUBHBIX U AKTUBHBIX JUAJICKTPUIECKUX U
MarHUTHBIX MaTepPHaJIOB, IIOJIYIIPOBOAHUKOB U UX COCTMHEHUH, KOMIIO3UIIHOHHBIX MaTePHAaJIOB
10 WX (PU3HKO-XUMHUYECKHIM, IIEKTPUICCKUM M ONTHICCKUM CBOWCTBAM M Ha3HAYCHHIO

IIK.2 310 3HaTh 3 (peKTHBHBIC HANIPaBICHHUS TPUMEHEHNS MAaTEPHAIOB M KOMIIOHEHTOB HAHO- U
MHUKPOCHCTEMHOHN TEXHUKH, IPOLIECCOB HAHOTEXHOJIOTUU U METOA0B HAHOAUATHOCTUKU

[IK.2 313 3HaTh OCHOBHBIE BU/IbI U CBOMCTBA HAHOMATEPHAJIOB, TUIIOBBIE TEXHOJIOTHYECKUE MPOLIECCHI UX

MOTY4YEHHUs, a TAKXKE THIIOBOE 000PYI0BAHHUE
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[IK.2

y18

Vmerb IMPUMEHATE COBPEMEHHBIC METO/IbI UCCIICTOBAHUA NJIsI CHHTE3a U aHAJIn3a MaTCprualioB U
KOMITOHCHTOB HAHO- U MPIKpOCPICTGMHOfI TCXHUKHU

Pu3nyecKHe OCHOBbI MUKPO- H HAHOCHCTEMHOH TeXHUKH

OIIK.1 35 3HaTh OCHOBHBIC (PU3MUECKHE 3aKOHBI U SIBICHHS

IK.1 323 3HaTh OCHOBBI Kiaccu(uKanuy 00bEKTOB HAHO- K MUKPOCUCTEMHOW TEXHUKHU

IK.1 337 3HaTh (pU3MUYECKUE IPUHIIMITBI pA0OTHI OCHOBHBIX CTPYKTYDP U KOMIIOHEHTOB HaHO- U
MHKPOCHUCTEMHOHN TEXHUKH

[K.1 yl YMETh MPUMEHSITh METOABI MOJICTTUPOBAHUS C HENBI0 3PPEKTHBHON ONTUMHU3AINHA CBOUCTB
MaTepHaJIOB U KOMITOHEHTOB HaHO- 1 MUKPOCHCTEMHOM TEXHHUKH, TPOIIECCOB HAHOTEXHOJIOTHI
1 METOZ0B HAaHOAWATHOCTHKHU

IK.1 y8 Bnagers HaBbIKaMU pacyeTa OCHOBHBIX [1apaMETPOB MATEPUAIOB U KOMIIOHEHTOB MUKPO- U
HAHOCHUCTEMHOM TEXHUKHU

IIK.1 y27 YMeTh paccUUTHIBATh U MPOCKTUPOBATH KOMIIOHEHTHI HAHO- U MUKPOCHCTEMHON TEXHUKU

[IK.2 31 3HaTh 0a30BBIE TEXHOJIIOTHIECKHE IPOLIECCHl  000pyI0BaHNE, TPUMEHSIEMEIEC B TPOM3BOJICTBE

MaTepUANIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHUKHU, B TOM YHCIIE, C yUETOM
TpeOOBaHUI PErHOHAIBHBIX IPEIIPHUITHH

Puznko-xum

HYECCKHE OCHOBBI ITPOLECCOB MUKPO- U HAHOTCXHOJOI'MH

OIIK.1 34 MMETh [IPEACTABICHUE O CBA3U (PU3NKO-XMMHUYECKHUX CBOMCTB TBEPIBIX TEJ C MX BHYTPEHHEH
CTPYKTYpO#

TIK.1 339 3Harh PHU3NKO-MaTeMaTHIEeCKHe U (PU3UKO-XMMHIECKHE MOJICITH MPOIIECCOB HAHOTEXHOIOTHH

[IK.2 31 3HaTh 6a30BBIE TEXHOJIOTHYECKHE MTPOLIECCH U 000py10BaHKE, TPUMEHSIEMbIEC B TIPOU3BOJICTBE
MaTepUANIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHUKHU, B TOM YHCIIE, C yYETOM
TpeGOBaHUIl perHOHANBHBIX NPEIIPUITHHA

I1K.2 32 3HaTh METO/IbI pacyera TEXHOJIOTHUECKHX PEXHMOB U3TOTOBIICHHUS SJIEMEHTHOM 0a3bl
MHKPOYJIEKTPOHUKH, KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHOM TEXHUKU

[K.2 33 3HaTh PU3HUECKYI0, XUMUKO-(OU3UIECKYIO M TEXHOJIOTHYECKYIO CYITHOCTH IPOIECCOB,
MIPOTEKAOINUX MPU U3TOTOBIEHUU MUKPOCUCTEM; IPOU3BOJCTBEHHYIO TUTHEHY: YUCTOTY
Matepuanos U noMemmenuit; ECT/I u e€ npumeHeHue

I1K.2 36 MMETb IIPeCTaBlIeHne 00 OCHOBHBIX MPOMBIIUICHHBIX IPOIECCaX OYUCTKU
MOJYIPOBOTHUKOBBIX MaTepHUajIoB

[IK.2 38 3HaTh BO3MOKHOCTH IIPIMEHEHHSI METOJIOB OYMCTKH U KOHTPOJIS YUCTOTHI
HOTYTIPOBOJHUKOBBIX MAaTEPHAIOB

[K.2 312 3HaTh (yHIaMEHTaJIbHBIE OCHOBBI IPOIIECCOB CHHTE3a MAaTepHaIoB ¥ KOMIIOHEHTOB HaHO-

MHKPOCHCTGMHOﬁ TCXHHUKH

BBenenue B HaIlpaBJCHUE

OK.7 33 3HATh OCOOCHHOCTH MPO(ECCHOHAIBHOTO Pa3BUTHS JIMYHOCTU

OK.7 y2 YMETb BBICTPauBaTh HHANBHIYAIbHBIE 00pa30BaTeIbHBIE TPACKTOPUH, PO ECCHOHATBHBII
POCT U Kapbepy

OK.7 y3 YMETb OPHEHTHPOBATHCS HAa PHIHKE COBPEMEHHBIX 00pa30BaTENbHbIX YCIYT

IIpaBoBenenune

OK 4 31 3HATh OCHOBOIIOJIATAIOIHE ITPABOBBIE KaTETOPHH, CYITHOCTh U COIIMAJIBHYIO IIEHHOCTh TpaBa

OK 4 32 3HATh OTPACIIEBYIO HAIIPABICHHOCTh IIPAaBOBBIX HOPM, B TOM YHCIIE C YI€TOM COOCTBEHHOMN
PO eCCHOHANBHON JICSITENbHOCTH

OK .4 33 3HATh IpaBa M 00s13aHHOCTH TpaxkaaHnHa PO

OK.4 yl YMETb OCYIIECTBIISITh PEANN3alMi0 HOPMAaTHBHO-TIPABOBEIX aKTOB B cepe npodeccHoHATBEHOM

JACATCIIbHOCTHU

OCHOBBI JIHY

HOCTHOI M1 KOMMYHHKATHBHO# KYJbTYPbI (Moayab): KyjabTypa HAy4YHO# U 1€10BOH peun

OK.5 32 3HaTh OCOOEHHOCTH JEJIOBOTO OOIIEHHUS HA PYCCKOM W MHOCTPAHHOM SI3bIKaX

OK.5 yl YMETb aHaJIM3UPOBATh peUb ONIIOHEHTA Ha PYCCKOM M HHOCTPAHHOM SI3bIKE

OK.5 y2 YMETb BEICTPANBATh MEKXKYIBTYPHYIO, JIEJIOBYIO, TPO(eCcCHOHATBHYI0O KOMMYHHUKAIINIO C
Y4eTOM IICUXOJOIMYECKHX, TOBEICHUECKUX, COLMATIBHBIX XapaKTepUCTUK MapTHEPOB Ha
PYCCKOM U MHOCTPAHHOM SI3bIKaX

OK.5 y3 BJIaICTh HaBBIKAMHM ITyOJIMYHOTO BBICTYIUICHNUS, YCTHOH MIPE3EHTAINN PE3YIbTAaTOB
npoeccoHaNIbHOM AeATENPHOCTH Ha PYCCKOM U MHOCTPAHHOM SI3BIKE

OK.5 v4 YMETb OCYILECTBIIATH JEJI0BYIO IEPENUCKY HA PYCCKOM S3BIKE

OK.5 y5 YMETB JIOTUYECKU BEPHO, apTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U MHUCbMEHHYIO pEUb B

chepe npodeccHOHATPHON ACATEIHHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3bIKE

OCHOBBI JIHY

HOCTHOI M KOMMYHHKATHBHOI KyJbTYphI (M0oayab): KyiabTypa u 1M4HOCTH

OK.5 32 3HaTh OCOOSHHOCTH JEJIOBOTO OOIIEHHUS Ha PYCCKOM W MHOCTPAHHOM SI3bIKaX
OK.5 yl YMETh aHAJM3UPOBATh PeUb ONIMOHEHTA Ha PYCCKOM M HHOCTPAHHOM SI3bIKE
OK.5 y2 YMETh BBICTPaUBaTh MEXKYJIBTYPHYIO, JACIOBYIO, MPOGECCHOHATHHYI0 KOMMYHHKAIIUIO C
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YYETOM IICUXOJIOTUYECKHX, TOBEICHYECKUX, COLIMANIBHBIX XaPAKTEPUCTHK NTaPTHEPOB HA
PYCCKOM M MHOCTPAHHOM SI3bIKax

OK.5 y3 BJIAJICTh HABBIKAMU ITYOJIUYHOTO BEICTYIUICHHS, YCTHOH MPE3CHTAIINH PE3YIbTaTOB
poheCCHOHATFHOH IESITEIFHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3BIKE

OK.5 y5 YMETb JIOTUYECKH BEPHO, apT'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO M IIMCbMEHHYIO peub B
cdepe npodeccnoHaIBHO NeITeIbHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3bIKE

Ilcuxo10rusi U TEXHOJOTHH CONMAJIBLHOIO0 B3auMoeiicTBust (MoayJib): CoupajbHble TEXHOJIOTHH

OK.6 31 3HATh 3aKOHOMEPHOCTH ()OPMUPOBAHUS U PA3BUTHSI KOJUICKTHBOB

OK.6 yl yMeTb IoA0UpaTh NapTHEPOB s 3 PEKTUBHOM pabOTHI B KOMaH 1€

OK.6 y2 YMETh aIallTHPOBATHCS B MPO(ECCHOHATHFHOM KOJUICKTHUBE, BEICTPAUBATh ITAPTHEPCKUE
OTHOIICHHS B COLIMAIIHO-TPYIOBOM cepe, paboTaTh B KOMaH/IE

OK.6 y3 YMETb BBICTPANBATh MAPTHEPCKUE OTHOLICHUS B COLMATBHO-TPYA0BOH chepe

OK.7 31 3HATh TPACKTOPUH CAMOPA3BUTHS M CaMOOOpa30BaHMsl B TCUCHHE BCEH KU3HU

OK.7 32 3HATh OCHOBHBIC XapPAKTEPHCTUKN HHTEIICKTYAIEHOTO, TBOPYECKOTO U MPO(HECCHOHATFHOTO
MMOTEHITMAJIA JINYHOCTH

OK.7 yl yMeeT aJIcKBaTHO OLICHUBATH COOCTBEHHBIN 00pa30BaTEIBHEIA YPOBEHb, CBOM BOZMOXKHOCTH,
CIIOCOOHOCTH U YPOBEHb COOCTBEHHOTO MPO(decCHOHATI3MA

Ilcuxos0rus M TEXHOJIOTHH COHUAJIBLHOTO B3auMoeiicTBUsI (MOyJib): OpraHu3auuoHHas IICHX0JIOTHsI

OK.6 31 3HATh 3aKOHOMEPHOCTH (DOPMUPOBAHHS M PAa3BUTHI KOJUICKTHBOB

OK.6 yl YMETh MOAOHUPaTh MAPTHEPOB JJIsl 3PPEKTUBHOMN pabOThI B KOMaHIE

OK.6 y2 YMETb aJalTHPOBATHCS B IPO(ECCHOHAIBHOM KOJUIEKTHBE, BHICTPaNBaTh TAPTHEPCKHE
OTHOIIICHHUS B COITMAIILHO-TPYI0BO# chepe, paboTaTth B KOMaH/IE

OK.6 y3 YMETh BBICTPAMBATh MAPTHEPCKHUE OTHOIICHUS B COIMAILHO-TPYI0BOH cdepe

OK.7 31 3HATh TPACKTOPUH CAMOPA3BUTHUS M CaMOOOPa30BaHMsl B TCUSHHE BCEH KU3HU

OK.7 32 3HaTh OCHOBHBIC XapaKTEPUCTUKH HHTEIUIEKTYaJIbHOTO, TBOPUYECKOTO U MPO(ECCHOHATIBHOTO
MTOTEHITNAJIA JIMYHOCTH

OK.7 yl yYMeeT a/IeKBaTHO OLIEHUBaTh COOCTBEHHBIN 00pa30BaTe/IbHbII yPOBEHb, CBOM BO3MOXXHOCTH,

CITOCOOHOCTH U YPOBCHb COOCTBEHHOTO HpO(bCCCI/IOHaJ'H/ISMa

Jlucyunaunvl (Mooyau), eapuamusHuvle

MeToabl aHAIH3Aa U KOHTP

0JI51 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB U CUCTEM

[K.2 314 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIC METO/IbI M CPECTBA U3MEPEHHUST PU3NIECKUX BEITMYHH

[IK.2 316 3HaTh OCHOBHBIE BU/IBI M CBOWCTBA HAHOOOBEKTOB, HAHOMATEPUAJIOB, YCTPOMCTB 1 IPHOOPOB Ha
MX OCHOBE, TUIIOBbIE TEXHOJIOIMYECKHE MPOLIECCHI UX IOJYUYEHUS, JIEMEHTHYIO 0a3y, a TaKkxKe
THUIIOBOE 000pYyIOBaHKE

[K.2 y2 YMeTh NIPUMEHATh COBPEMEHHBIE METOBI HCCIIEIOBAHNS ISl CHHTE3a U aHAIN3a MaTepUaaoB U
KOMITIOHEHTOB MMKpPO- U HAHOCHCTEMHON TEXHUKH

[IK.2 yl2 Bnanets MeTogaMM SKCIIEPUMEHTANIBHOTO UCCIEA0BaHNS ApaMETPOB U XapaKTEPUCTHK
MaTepUaJIOB U KOMIIOHEHTOB HAHO- H MUKPOCHCTEMHOM TEXHUKU

I1K.2 yl6 YMeTh NPUMEHSTh METO/IbI aHANIN3a U 00pabOTKN SKCIEPUMEHTAIBHBIX IaHHBIX,
CHCTeMaTH3allK HayYHO-TeXHHUeCKOi nHdpopManuu

MojaennpoBaHHe H NPOeKTHPOBAHME MUKPO- H HAHOCHCTEM

[K.1 31 3HaTh THIIOBBIE IPOTPaMMHBIE ITPOYKTHI, OPUCHTHPOBAHHbIC Ha PEIICHHE 3a/1a4
MOJIETUPOBaHUs MAaTEepUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKH, YIIPABICHHUE
IIpolieccaMy HAHOTEXHOJIOTHH, 00pabO0TKy pe3ysIbTaToB, MOMYYEHHBIX METOIaMHU
HaHOAMArHOCTUKHU

IK.1 337 3HaTh (PU3MYECKUE IPUHIIMITBI pA0OTHI OCHOBHBIX CTPYKTYpP U KOMIIOHEHTOB HaHO-
MHKPOCHUCTEMHOM TEXHUKH

TIK.1 341 3HaTh MaTEeMAaTHYECKUH ammapat ¥ YHCICHHBIE METOABI TSI MOJISINPOBAHIS (DHU3HUKO-
XHUMHYECKHX MPOLECCOB U ABICHUM, JISKAIIUX B OCHOBE HAHOTEXHOJIOTHH

IK.1 343 3HaTh OCHOBHBIE IPUHIMIIEI MOJECITUPOBAHHUS

IK.1 yl YMeTh NPUMEHSTh METO/IbI MOJICIIMPOBAHUS C 11eN1bI0 3D (HEeKTHBHOW ONTUMH3ALUN CBOMCTB
MaTepHaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHHUKH, TPOIIECCOB HAHOTEXHOJIOTHH
¥ METOZOB HAHOAWATHOCTHKHU

[K.1 y8 Brnanets HaBBIKaMH pacdeTa OCHOBHBIX IIAPAMETPOB MATEPHATIOB M KOMIIOHEHTOB MUKPO- 1
HAaHOCUCTEMHON TEXHUKH

[K.1 y31 YMETh OCYIIECTBIIATh EPEXO] OT PEATbHBIX KOHCTPYKLUI K pACUETHBIM CXEMaM 1
COOTBETCTBYIOIMM UM MAaTEMAaTUYECKUM MOJIEIISIM C IEJIBIO aHAJIM3a U CUHTE3a TOABWKHBIX U
HEMOABMYKHBIX NIEMEHTOB KOHCTPYKIIMH

[IK.2 yl Brnamets npoekTHpOBaHHEM TEXHOIOTUN M3TOTOBICHUS 3JIE€MEHTHOM 0a3bl HAaHO- U

MPIKpOCPICTeMHOfI TCXHHUKU

Cneunanbﬂue rJIaBbl MATEMATHKHU
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OIIK.1 32 3HaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH (MaTeMaTHKa, GU3nNKa, XUMHS,
OMOJIOTHS M IPYTHE CMEXHBIC TUCIUILITNHBI)

OIIK.1 yl Biiageth MeTOIAMHU U CPEICTBAMH €CTECTBEHHOHAYYHBIX JIUCLUILIMH

OIlK.1 y3 YMeTb NPUMEHSATh 3HaHHsI €CTECTBEHHOHAYYHBIX AUCHUILINH JUIS PELICHUS
npodeccHoHaBHBIX 3a/1a4

OIIK.2 36 3HaTh OCHOBHBIE MOHSATHUS U METO/IbI MATEMAaTUYECKOTO aHANN3a, aHATUTUYECKON T€OMETPHUH,
JHHEHHON anreOphl, TeOpur (GYHKINH KOMIUIEKCHOTO MIEPEMEHHOT0, TEOPUU BEPOSITHOCTEH U
MaTeMaTHYECKON CTaTUCTUKH, TUCKPETHOM MaTeMaTHUKH

TIK.1 343 3HaTh OCHOBHBIE IPUHIMIIBI MOJICTUPOBAHUS

MeToabl MATEMAaTHYeCKO (PU3UKHU

OIIK.1 33 3Hatb npeobpazoBanue Pypbe, cBOKWCTBa 0000LICHHBIX (QYHKIMH, OPTOrOHAIBHBIE MOJIMHOMBI,
chepuueckyro pyHkuio, ynkiuio beccens, dynkmuto ['prna

OIIK.1 y2 YMETh MOIB30BATHCS CIIETUATFHBIMU U 0000IIEHHBIMHU (PYHKIMSAMH, pa3jiaraTb UCCIIeayeMble
(OYHKITMY IO OPTOTOHALHBIM cHcTeMaM (DYHKITHIA U TTOJJHHOMOB

OIIK.1 y5 YMeTh NPUMEHATH NOJyUYEHHBIE 3HAHUS JUISI MATEMaTHUYEeCKOI0 MOJIETUPOBAaHUS MPOLIECCOB MPU
pelIeHNH KOHKPETHBIX 3a[1ad U3 KypCOB: KBAHTOBAs MEXaHHKA, CTATUCTHYECKast (pr3nKa,
(u3KKa TBEpIOTO TENa

OIIK.1 y7 YMeTh pemarh 0THOPOHBIC U HEOHOPOIHBIE TG (epeHIMATbHBIC YPaBHCHHS B 3aja4aXx,
OTIHMCHIBAIONIUX OCHOBHBIE MEXaHUIECKHE, KBAHTOBOMEXaHUYIECKHUE, JICKTPOMArHUTHEIE
SIBIICHUS

TIK.1 y30 YMETEb COCTaBIATh aJIcKBATHBIC MOJIEIH

MeTtoabl MaT

CeMATHYECKOIr0 MOJACJITHMPOBAHUA

IK.1 331 Bragers MeToiaMu YHCIIEHHOTO MOAEIUPOBAaHUS (PU3NKO-XUMHUYECKUX HPOLIECCOB U SIBJICHUIA,
JISKAIIUX B OCHOBE HAHOTEXHOJIOTHH

TIK.1 339 3HaTh PHU3NKO-MaTeMaTHIEeCKHe U (PU3UKO-XMMHIESCKHE MOJICIH MPOIIECCOB HAHOTEXHOIOTHH

TIK.1 341 3HaTh MaTEeMAaTUYECKUH ammapar ¥ YHCICHHBIE METOABI IS MOJISIINPOBAHIS (DHU3HUKO-
XMUMHYECKHX MPOLECCOB U ABICHUM, JISKAIIUX B OCHOBE HAHOTEXHOJIOTHH

IK.1 343 3HaTh OCHOBHBIE IPUHIMIIEI MOJAECITUPOBAHHUS

IK.1 y30 YMETb COCTaBIIATh aJIEKBATHBIE MOJEIIN

Du3uyeckHe 0CHOBBI 3J1eKTPOHUKH

OIIK.3 32 3HaTh 3JEMEHTHYIO 0a3y aHAIOTOBON M IU(POBON TEXHHUKH, TPUHIIHIT ICHCTBUS U METOIBI
pacdeTa JIEMEHTOB aHAJIOTOBBIX M IM(POBBIX HHTETPAILHBIX CXEM

[IK.1 312 3HaTh KOHCTPYKLIUH, TIAPAMETPHI, XapaKTEPUCTUKH TPUOOPOB M YCTPOUCTB BaKyyMHOM,
M1a3MEHHON, TBEPAOTEIbHOI, MUKPOBOJIHOBOH 3NEKTPOHUKU

[K.1 318 3HaTh OCHOBBI (DM3MKH BaKyyMa, IJ1a3Mbl M TBEPJIOTO Teja

[IK.1 326 3HATh NPUHIMUIIBI HCTIOJIB30BaHMsI (HU3HMUECKUX FPPEKTOB B BAKyyMe, IIa3Me U B TBEP/IOM TeJle
B IpHOOpPaxX U yCTPOMCTBAX BaKyYyMHOM, TNTa3MEHHOM, TBEPAOTEIFHON, MUKPOBOIHOBOH
JJIEKTPOHUKH

IIK.3 31 BJIaJI€Th METOAAMU 3KCIIEPUMEHTAIIbHBIX UCCIEN0BAaHUN ITapaMEeTPOB U XapaKTEePUCTUK
MIpUOOPOB M YCTPOMCTB BaKyyMHOM, IJIa3MEHHOM, TBEPIOTEIBLHOH, MUKPOBOJIHOBOH
IEKTPOHHUKH U HAHODJIEKTPOHUKHU

IK.3 y3 YMETb IPUMEHSTh METO/Ibl pacyeTa napaMeTpoB U XapaKTePUCTHK NPUOOPOB M yCTPOUCTB
BaKyyMHOM, IJIA3MEHHOM, TBEPIOTEIHLHON, MUKPOBOJHOBOH 3JICKTPOHUKH M HAHODJIEKTPOHUKH

DJieMeHTHas1 6a3a IeKTPOHUKH

OIIK.3 32 3HaTb 3JIEeMEHTHYIO 0a3y aHaJo0roBoil U IM(POBOIT TEXHUKHU, IPUHIIMI ICHCTBHUS U METO/IBI
pacyera 3JIEMEHTOB aHAJIOTOBBIX U IIM(POBBIX MHTETPAIBHBIX CXEM

OIIK.3 33 3HaTh 0OCOOCHHOCTH XapaKTEPUCTHK MOITYIPOBOIHUKOBBIX 3JIEMEHTOB

OIIK.3 y5 ‘YMeTh UCTIO0Ib30BaTh OCHOBBI TEOPHH HOIYIPOBOJHUKOB JJISl IIOCTAHOBKY M PELICHUS 33134
OITMCAHUsI POLIECCOB, NPOUCXOSIIINX B TIpHOOpax

OIIK.7 31 Hmetp npencTaBieHre 0 NEPCHIEKTUBHBIX HANPABIECHUSAX Pa3BUTHUS OJYTIPOBOJHUKOBOM
JJIEMEHTHOH 0a3bl

[IK.1 322 MmeTts mpeacTaBiaeHre 0 COBPEMEHHBIX MIPUHIUIAX TOCTPOEHUS TEOPETUIECKUX MOAeTIeH
(U3MYECKHX MPOLIECCOB B MOJIYNPOBOJHUKOBBIX ITpUOOpax

[IK.1 329 3HaTh (PU3MUYECKUE IPUHIIMITBI pa0OThI, PU3NUECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
M3TOTOBJICHHS ¥ IPUHIUIIBI TOCTPOSHHS HHTETPATBHBIX MUKPOCXEM M (DYHKIIMOHAIBHBIX
3JIEMEHTOB

[IK.1 y18 YMeTh OCyILECTBISATH BEIOOP JIEMEHTHOH 0a3bl aHATIOTOBBIX U IIU(POBBIX HHTETPATBHBIX CXEM

W TCXHOJIOTHUH UX U3IOTOBJICHHA B 3aBUCUMOCTH OT Tpe60BaHHI>i K DJICKTPUYCCKUM

XapaKTCPUCTUKaM

MaTepna.n bl 3J1 eKTpOHl—[Oﬁ TEXHUKHU

OIIK.2

|31

| 3HATh CBOMCTBA Pa3JINYHBIX T'PYIII MaTCPUAIOB. JUOJICKTPHUKOB, MOJYIPOBOJIHHUKOB,
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IMPOBOAHUKOB, MArHUTHBIX MaTCPUAIOB

OIIK.2 32 3HATh KIACCH(HKAINIO TBEPIBIX TSNl HA METAJUIBI, HOTYIIPOBOJHHUKH U AUAIEKTPUKH C TOUKH
3peHMsI 30HHOH TeOpHH

OIIK.2 33 3HaTh OCHOBHBIE 3JIEKTPUUECKHUE, MATHUTHBIE U ONITUYECKUE CBOMCTBA TBEPABIX TE,
MEXaHM3MbI MPOTEKAHUS TOKA

OIIK.5 32 3HATh METOJIbI 00PA0OTKU IKCIIEPUMEHTAIBHBIX JJAHHBIX COBPEMEHHBIMH MTPOTPAMMHBIMU
MaKeTaMHU

OIIK.6 yl YMETb IPOTHO3UPOBATh U3MEHEHUE CBOMCTB MAaTEPUAJIOB IIPU U3MEHEHUM BHEILIHUX YCIOBUN
YJIM BO3JACHCTBHIA: JaBIICHHS, TEMIIEPATYPHl, SJICKTPHUECKUX U MATHUTHBIX ITOJICH, OCBEIICHHUS

OIIK.6 y2 YMETb UCIIONIB30BaTh CIPaBOYHBIN MaTepHal M0 BEIOOPY TpeOyeMbIX MaTepHasoB JUIs
KOHKPETHBIX YCTPONCTB

IIK.1 327 3HATH (PU3UUCCKYIO CYNHOCTH MPOIECCOB, MPOTCKAIOIINX B IPOBOJHUKOBBIX,
MOJTYTIPOBOTHIKOBEIX, TUAICKTPUIECKUX U MArHUTHBIX MaTepPHaIaX B PA3INIHBIX YCIOBUSIX
JKCILTyaTaliu;

[K.2 y9 BIIAJIETh METOJJAMH YKCIICPUMEHTAILHBIX HCCIICAOBAHIHA MApaMETPOB U XapaKTEPUCTHK
MaTepHallOB BAKYyMHOM, TNIA3MEHHOH, TBEPIOTEINEHOW, MEKPOBOJIHOBOU 3IICKTPOHUKH U
HaHODYJIEKTPOHUKHU

I1K.2 y17 Bnasets odopmileHHEM OTYETHOM HAYYHO-HCCIICAOBATEILCKON JOKYMEHTAIIMU

MHuKpOnponeccopHbie CHCTEMBbI

OIIK.5 31 3HaTh METOJIbI U TEXHUUECKHE PEIICHHUS OpTaHnu3anuyd oOMeHa nHpopMaImeit B
MHKPOIIPOLIECCOPHBIX CHCTEMaX

OIIK.5 33 3HaTh OCHOBHBIE BUJIbI IAMSATH MUKPOIPOLIECCOPHBIX CUCTEM

OIIK.5 34 3HaTh CUCTEMY KOMaHJ MUKPOMIpoIeccopa

OIIK.5 35 Hwmets nipencTaBiieHue 0 METOIaX OpraHUu3alud B3aUMOACUCTBUS JIIEMEHTOB
MHKPOIIPOIIECCOPHON CHCTEMBI

OIIK.5 yl VIMeTh OomBIT HCHOIB30BaHMUS CTAHAAPTHOTO HHTEPQEiica MUKPOIIPOIIECCOPHBIX CHCTEM B
ycTpoicTBax cbopa u 00pabOTKH HHPOPMAIHH, HAMCAHUS ITPOTPaMM

OIIK.5 y2 YMeTh UC0Nb30BaTh MUKPOIIPOLIECCOPHBIE CUCTEMBI TIPU PEIIEHUH KOHKPETHBIX 3a1a4
ABTOMATH3allMU 3KCTIEPUMEHTA U YIIPABJICHUs IPOU3BOJCTBEHHBIMH MPOLIECCAMU

OIIK.5 y3 YMeTh OCYIECTBIATH BEIOOP CTPYKTYPBI MUKPOIIPOLIECCOPHOW CHCTEMBI B COOTBETCTBUH C
IOCTABJICHHON 3aauen

OIIK.7 32 MMeth npencTaBieHne 0 COBPEMEHHBIX IPUHIUIIAX IOCTPOEHUSI MUKPOIIPOLIECCOPOB U
MUKPOIPOLIECCOPHBIX CUCTEM

[K.1 317 3HaTh CTPYKTYPY MHUKPOMNPOLIECCOPHOI CUCTEMBI, OCHOBHBIE PA3HOBUIHOCTH apXUTEKTYPBI
COBPEMEHHBIX MUKPOIIPOIIECCOPOB

IK.1 325 HwmeTts nipencTaBiieHue O NEPCIEKTUBHBIX HANPABICHUIX Pa3BUTUS MUKPOIIPOLIECCOPHOU
TEXHHUKH

Du3uKa NoJyNnpoBOAHHUKOB

OIIK.1 35 3HaTh OCHOBHbIC (PU3MUECKHE 3aKOHBI U SIBICHHS

OIIK.1 36 3HATh 3aBUCUMOCTb (DM3HMUYECKUX CBOHCTB OT CTENEHH HEYIOPSA0UCHHOCTH

OIIK.1 311 3HaTh OCHOBHbBIE 3aKOHBI (DU3UKH, SBIISIOIINECS 0A30BBIMH JUTS PEIICHHS 3a/1a4
po¢heCCHOHATBHON AESITEIPHOCTH

OIIK.2 33 3HATh OCHOBHBIE JJIEKTPUYECKHE, MATHUTHBIE M ONITUYECKHE CBOMCTBA TBEPIBIX TEII,
MEXaHH3MbI IPOTCKAHUS TOKA

OIIK.2 38 3HaTh (PU3MKO-MaTEMaTH4YECKHE MOEIH IPOLIECCOB B 00bEME 1 Ha TOBEPXHOCTH
MIOJTYTIPOBOAHUKOBBIX MaTepHAIOB

[K.1 345 MMETh IPEACTABICHUE O 30HHOU CTPYKTYpE SHEPIreTHYECKOT0 CIIEKTPa B TBEPABIX Telax

MaTtepuajbl MUKPOCHCTEMHOI TeXHHUKH

[K.2 39 3HaTh KIacCH(UKAINIO TBEPBIX TE Ha METAIIBI, HOJXYIIPOBOJHUKN U AUDIICKTPUKH C TOUKH
3pEHUS 30HHOH TEOpHH

[IK.2 311 3HaTh CBOICTBA PA3IUUHBIX TPYMI MAaTEPHAJIOB: JUAIEKTPHKOB, OIYIPOBOJHUKOB,
MPOBOJIHMKOB, MarHUTHBIX MaTepHaIOB, MaTEPUAIIOB C MaMSITHIO0 (OPMBI, aTaITHBHO-
pedIEKCUBHBIX MAaTEPHAIIOB

[1K.2 315 3HaTh KIacCH(UKAINIO MaTCPHAIIOB MUKPOCUCTEMHOM TEXHUKU

TIK.2 317 3HaTh METO/Ibl OLIEHKU OCHOBHBIX CBOMCTB MaTepHajlOB MUKPOCUCTEMHON TEXHUKU

[IK.2 319 3HaTh OCHOBHBIE (PU3UKO-XUMHUIECKHE CBOHCTBA MAaTEPHAIOB, UCIIOJIB3yEMbIX B
MHUKPOCHCTEMHOH TEXHUKE

[IK.2 321 3HaTh pusnueckne 3 GEKTH U SBICHUS, JIEKaIINe B OCHOBE IPUMEHEHHS MaTepHalioB B
MUKPOCHCTEMHOU TEXHUKE

[IK.2 y4 Brnamers HaBbIKaMu aHATN3a QH3UKO-XUMHUYECKUX CBOMCTB MaTEPHAIOB, HCIIOIB3yEMBIX B

MHKPOCHCTGMHOﬁ TCXHHUKC
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I1K.2 y7 Brnanetp cBeIeHUSIMU O TEXHOJIOTHH U3TOTOBJICHHUSI MATEPHATIOB MUKPOCUCTEMHON TEXHUKHU

IIK.2 y10 Brnanerp HaBbIKaMu HCCNEOBAaHUS OCHOBHBIX XapaKTEPUCTUK MaTepUaAIOB MUKPOCUCTEMHON
TEXHUKH

IIK.2 y13 Biianets HaBbIKaMU IPUMEHEHHUS Pa3IMYHBIX MAaTEPUAIIOB Ul CO3JaHMsI KOMIIOHEHTOB
MHUKPOCHCTEMHOHN TEXHUKU

[IK.2 yl5 Brnanets HaBbIKaM¥ MPUMEHEHHS CIIPABOYHOTO amIapara Mo BeIOOpy TpeOyeMbIX MaTepHasioB 1
KOMITOHEHTOB JIEKTPOHHON TEXHHMKH Il KOHKPETHBIX IPUMEHEHHUI

I1K.2 y17 Biagets odhopMiieHHEM OTYETHON HAY9IHO-HCCIEA0BATENbCKOW JOKYMEHTAITUH

IIK.2 y19 YMeTh onpenenars HaJle)KHOCTh, CTAOMIBHOCTD U BOCIIPOH3BOIUMOCTD XapaKTEPUCTHK
MaTEepHAJIOB U DJICMEHTOB ITPH HAIMYHAY BHEITHUX BO3JICHCTBUI

I1K.2 y20 YMeTh OCyILECTBIATH BEIOOP MaTepUaIOB ISl peain3aliii KOMIOHEHTOB MUKPOCHCTEMHOM
TEXHUKHU C yUE€TOM KOHCTPYKIINH, TEXHOJIOTUHU MX CO3JaHUS U YCIOBUH AKCILTyaTalluu

[IK.2 y21 ‘YMETh OCYIIECTBIATh CPABHEHUE XapaKTEPUCTUK MAaTEPUATIOB MUKPOCUCTEMHON TEXHUKU U
OTIPENIeNATh 00JIACTh UX PAIMOHATIBHOTO MPUMEHECHHS

MuKpo3JIeKTPOMEXaHHKA

[K.1 311 3HaTh 0COOCHHOCTH NPOSBICHHUS 3()(HEKTOB U IPOIECCOB, JISKAINX B OCHOBE
(YHKIIMOHMPOBAHUSI MUKPOMEXaHHUECKUX U MUKPODJIEKTPOMEXaHHUECKUX CUCTEM B
3IEMEHTaX ¢ MUKPOHHBIMH pa3MepaMu

[IK.1 319 3HaTh QU3HUECKUE TPUHITUITEI, (P (EKTH U MIPOIECCH, JIeXKAIie B OCHOBE (PYHKIIMOHIPOBAHHUS
MHKPOMEXaHHMIECKIX M MUKPOIEKTPOMEXAaHHUECKIX CHCTEM

IIK.1 y3 Brnagets HaBEIKaMH OTIpEeNIEIICHUS 00JIacTel parOHATFHOTO MCIIOTB30BAHUS
MHKPOJIEKTPOMEXAHIMUECKIX 3JIEMEHTOB U YCTPOWUCTB

IK.1 yl10 Bnagers HaBbIKaMU IPUMEHEHUSI METOJOB pacuy€Ta U UCCIEA0BAHUS
MHUKPORJICKTPOMEXaHUYECKHX 3JIEMEHTOB U YCTPOUCTB

[IK.1 y20 YMeTh UCIOIB30BaTh OCHOBHBIE METO/IbI U AITOPUTMBI pacuéTa MUKPOIEKTPOMEXAHUYECKUX

CHCTEM C YUETOM YCIOBHH pean3aly M TPaHuIl IPUMEHEHHS

KBanToBasi MexaHuKa

IK.1 335 3HaTh OCHOBHBIE MTOJI0)KEHHS KBAHTOBOH MEXaHUKH M CTATHCTHYECKON (DH3UKH

IK.1 y22 Brnaners HaBBIKAMHU OLIEHKH M BO3MOXHBIX CIIOCOOOB M3MEPEHHUS KBAaHTOBOMEXaHUIECKUX
BEIUYHMH

IK.1 y26 BIIaJICTh HABBIKAMHU PabOTHI C MATEMATHYECCKIM aIlIapaToM KBAaHTOBOW MEXaHUKH

[K.1 y29 YMeTh HCTI0NIb30BaTh KBAHTOBOMEXAHNIECKYIO CYIIIHOCTH MPOILIECCOB MPU U3YUCHHUHU H

HCCICO0OBAHUN pa6OTLI QJICMCHTOB HAHO U MI/IKPOCHCTCMHOﬁ TCXHHUKH

Jlucyunaunvl (MoOynu), sapuamustsie, no 8b100py CMyOeHmda

KoMnoHeHTBI MHKpOCl/ICTeMHOﬁ TEXHUKHU

[IK.1 35 3HaTh NPUHIUIBI PA0OTHI 1 OCHOBHBIC TAPAMETPHI IATYMKOB (PM3NYECKUX U3MEPEHHUH B MUKPO-
Y HAaHOBJICKTPOHHOM HCIIOJTHEHUH, TEXHOJIOTHIO X N3TOTOBIICHHS

IIK.1 313 3HaTh COBpEMEHHBIE 00J1aCTH IPUMEHEHUS MUKPO- H HAHOAIIEKTPOHHBIX JaTYHKOB B
JJIEKTPOHHBIX NMPHOOPAX U YCTPOICTBAX, TEHACHIUH U MEPCIEKTUBBI HX PA3BUTHS

IK.1 323 3HaTh OCHOBBI Kiaccu(puKanuy 00bEKTOB HAHO- M MUKPOCHCTEMHON TEXHUKHU

TIK.1 337 3HaTh QU3HUECKUE TPUHIUITEI paOOTH OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB HAaHO- U
MHKPOCHCTEMHOHN TEXHUKU

IK.1 yl YMeTh NPUMEHSATh METO/IbI MOACINPOBAHUS € ENbI0 3()(HEeKTHBHONW ONTHMH3ALUH CBOHCTB
MaTEpHaJIOB U KOMIIOHEHTOB HAaHO- W MUKPOCHCTEMHOM TEXHHUKH, TPOIIECCOB HAHOTEXHOJIOTHH
U METOJIOB HAHOJMArHOCTUKH

[IK.1 y6 Brnanets MeTonamu pacuera, MOAEINPOBAHUS U IIPOSKTHPOBAHUS ITATYUKOB (PU3NUECKUX
W3MEPEHUI B MUKPO- U HAHORJICKTPOHHOM HCIIOJHEHHH

[IK.1 y8 Brnazmets HaBbIKaMH pacdeTa OCHOBHBIX ITapaMeTPOB MaTEPHAIOB M KOMIOHEHTOB MUKPO- 1
HAHOCHCTEMHOH TEXHHUKH

IIK.1 yl6 YMETh pOou3BOIUTH 000CHOBAHHBINA BHIOOP TATYNKOB (PH3MUCCKIX U3MEPEHUN B MHKPO- U
HAHORJIEKTPOHHOM HUCIOIHEHUH

[IK.2 37 Bnanets MeToaMH SKCIIEPUMEHTAIBHOTO UCCIIEA0BaHUS apaMEeTPOB U XapaKTEPUCTHK

MATCpHAJIOB U KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ TCXHUKH

CeHcopHbIe MUKPOCHCTEM

bl

IK.1 35 3HaTh NPUHLUIEI PA0OTHI 1 OCHOBHBIE TApaMeTPhl TaTYMKOB (PU3NIECKUX U3MEPEHUH B MUKPO-
Y HAaHORJICKTPOHHOM HCIIOJTHEHUH, TEXHOJIOTHIO X N3TOTOBIICHHS

IIK.1 313 3HaTh COBPEMEHHBIE 00JIACTH IPUMEHEHUSI MUKPO-  HAHOIJIEKTPOHHBIX JaTYMKOB B
JJIEKTPOHHBIX NMPHOOPAX U YCTPOICTBAX, TEHACHIMH U MEPCIEKTUBBI HX PA3BUTHS

TIK.1 yl YMeTh IPUMEHSATh METOIBI MOACTUPOBAHUS C IEbI0 3G (HEKTUBHON ONTUMHU3AIIUN CBOMCTB

MaTe€prajloB U KOMIIOHECHTOB HAHO- U MHKpOCHCTeMHOﬁ TEXHUKH, IIPOLECCCOB HaHOTEXHOJIOTHI
1 METOO0OB HAHOJUArHOCTHUKH
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[IK.1 y6 Brnaners MeTomamu pacdera, MOACTHPOBAHUS M IPOSKTUPOBAHUS TaTIUKOB (PH3MUECKIX
HSMGPCHHﬁ B MUKPO- 1 HAHOJJICKTPOHHOM UCIIOJTHCHUHN

IK.1 y8 Brnamets HaBbIKaMH pacdeTa OCHOBHEIX ITapaMeTPOB MaTEPHAIOB M KOMIOHEHTOB MHKPO- 1
HaHOCHUCTEMHOU TEXHHUKH

IIK.1 yl6 YMeTh Npou3BOANTH 000CHOBAHHBIN BHIOOP JATYMKOB (PU3NUECKUX U3MEPEHUH B MUKPO-
HAHOJJIEKTPOHHOM HCIIOJIHEHUH

CxeMOTEeXHHKA

TIK.1 38 3HaTh METOBI IPOCKTHPOBAHUS (PYHKIIMOHAIBHBIX Y3JI0B KOMOMHAIMOHHOTO U
ITOCTICIOBATEIIFHOCTHOTO THUIIOB, OCHOBHBIC THITHI (DYHKIIHOHAJBHBIX y3JI0B COBPEMEHHOM
DIEKTPOHUKH

IIK.1 314 3HaTh NOHSTUIHBIN armapar (TEepMHHOJIOTHIO) TUCIUIUIMHBI, OCHOBHBIE 3aKOHBI OYJIeBOM
aIreOpsl, CIoco0bI MPeCTaBICHHUS JIOTHYECKUX (QYHKIMH

IIK.1 316 3HaTh CXeMOTEXHHUKY W TTapaMeTPhl 0a30BBIX JOTHIECKHX DIEMEHTOB

TIK.1 320 WwmeTts mpeacraBiaeHne 0 METoIax MPOSKTHPOBAHUS (PYHKIMOHAIBHBIX Y3JI0B ITU(PPOBOIH
JIEKTPOHUKHU

IIK.1 321 NwmeTts mpencraBieHre 0 HOBEHIINX CPECTBAX pa3padOTKU M MOICIAPOBAHUS
(YHKIIMOHAIBHBIX y3JI0B IIM(POBOM IEKTPOHUKH

[K.1 324 Hmets npecTaBiieHre O COBPEMEHHBIX MPUHIIUIIAX TTOCTPOCHUS U(PPOBBIX Y3JI0B U HU(PPOBBIX
MHTETPAIBHBIX CXeM Ha X OCHOBE

I1K.1 y2 VIMeTh OBIT MPOSKTUPOBAHUSI KOMOMHAIIMOHHBIX U MTOCIIEA0BATEIPHOCTHBIX YCTPOHCTB

[K.1 y5 YMeTh HCTIO0NIb30BATh METOANKY MPOEKTUPOBAHUS (DYHKIIMOHATBHBIX y3JI0B IIPH PELICHUH
KOHKPETHBIX 3a/1a4

IK.1 y7 YMeTh NPUMEHSTh THUIIOBBIE CXEMHBIE PEIICHHS ¥ THIIOBbIC ()YHKIIMOHAJIBHBIC Y3JIbI B HOBBIX
pa3paboTKax

TIK.1 yll YMeTh IPOBOJNUTH aHAIN3 MPOSKTHOT'O PEIISHHUs] HA COOTBETCTBHE MCXOIHOMY 3aaHHUIO

MuKpo03JIeKTPOHUKA

OIIK.3 32 3HaThb 3JIEMEHTHYIO 0a3y aHaJo0roBoil U IM(POBOIT TEXHUKH, TPUHIIMI ICHCTBHUS U METO/IBI
pacdera 3JIEMEHTOB aHAJIOTOBBIX U IIM(POBBIX MHTETPAITBHBIX CXEM

IK.1 38 3HaTh METO/Ibl IPOEKTUPOBAHUS (PYHKIIMOHAIILHBIX Y3JI0B KOMOUHAI[MOHHOTO U
MOCJIE/I0OBATENILHOCTHOTO TUTIOB, OCHOBHBIE TUIIBI (DYHKIIMOHAJIBHBIX Y3JI0B COBPEMEHHOM
JJIEKTPOHUKH

[IK.1 314 3HaTh MOHATUHHBIHN anmapaT (TEPMUHOIOTHIO) TUCIUILINHEL, OCHOBHEIE 3aKOHBI OYIIEBOM
areOpsl, CIOcOOBI MPECTaBICHHUS JIOTHYSCKUX (YHKIHH

IK.1 316 3HaTh CXeMOTEXHHUKY U ITapaMeTphl 6a30BBIX JIOTHYECKHX HIICMEHTOB

IK.1 320 Hmeth mpeacTaBiIeHne 0 METOIaX POSKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3JI0B 1U(POBOi
SIEKTPOHUKHU

[K.1 321 NwmeTs mipencraBieHre 0 HOBEHIINX CPEACTBAaX pa3pabOTKU M MOJIEIAPOBAHUS
(OYHKITMOHATILHBIX Y3JIOB ITUGPOBOH 3JIEKTPOHUKH

[K.1 324 Hmets npecTaBiieHne O COBPEMEHHBIX NPUHIIMIIAX TIOCTPOCHNUS IU(PPOBBIX Y3JI0B U HU(PPOBBIX
HMHTETpaJIbHBIX CXEM Ha MX OCHOBE

IK.1 329 3HaTh (PU3HYECKUE TPUHIMITBI pa0OThI, PU3NYECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
M3TOTOBJICHUS M IPUHLUITBI TOCTPOSHHSI HHTETPAIBHBIX MUKPOCXEM U (pyHKIIMOHAIBHBIX
3JIEMEHTOB

IIK.1 y2 VIMeTh OMBIT MPOSKTUPOBAHUS KOMOMHAIIMOHHBIX U MTOCIIEAOBATEIPHOCTHBIX YCTPOHCTB

[K.1 y5 YMeTb HCOJIb30BATh METOANKY MPOEKTUPOBAaHUS (DYHKIIMOHAIBHBIX y3JI0B IIPH PELICHUH
KOHKPETHBIX 33124

IK.1 y7 YMeTh NPUMEHSTh THUIIOBbIE CXEMHBIC PEIICHHs i THIIOBbIE ()YHKIIMOHAJIBHBIE Y3JIbl B HOBBIX
pa3paboTKax

IK.1 yll YMeTh NPOBOJUTH aHAIN3 IMTPOEKTHOTO PEIICHHS] HA COOTBETCTBUE UCXOTHOMY 3aJaHHUIO

[K.1 y18 YMETh OCYIIECTBIIATH BEIOOD AIIEMEHTHOW 0a3bI aHATIOTOBBIX U II(PPOBHIX HHTETPATBHBIX CXEM
Y TEXHOJIOTUH UX U3TOTOBJICHHUS B 3aBUCHMOCTH OT TPEOOBAaHMH K JIEKTPHUECKUM
XapaKTEepPUCTHKaM

IK.1 y24 YMeTh CHHTE3UPOBAaTh aHAJIOrOBbIE U LIU(POBBIC YCTPOUCTBA Ha OCHOBE JaHHBIX 00 UX

(YHKIMOHATBHOM Ha3HAUEHHH, JJISKTPHUECKUX MTapaMeTpax M yCIOBHAX IKCILTyaTallH

OCHOBBI NPOEKTHPOBAHMS YJIEKTPOHHOM KOMIIOHEHTHOI 0a3bI

IK.1 32 3HaTh METOJIBI pacyeTa JIEMEHTOB aHAIOTOBBIX M IIM(POBBIX MHTETPATBHBIX CXEM

IK.1 36 3HATh ATAbl POEKTUPOBAHUS AJICKTPOHHOM KOMIIOHEHTHOH 0a3bl

IK.1 310 3HaTh METO/Ibl IPOSKTHPOBAHHUS IEKTPOHHONH KOMIIOHEHTHOH 0a3bl

TIK.1 328 BIIQJIETh HOBBIMU TE€XHOJIOTHSIMH, 00€CTIETMBAIOIIMMH MOBBIIIEHUE 3()PEKTUBHOCTH TPOEKTOB,

TEXHOJIOTMYECKUX MPOLECCCOB, OKCILTyaTalluu U 06CJ'Iy)KI/IBaHI/I$I HOBOM TEXHHKH B 00J1aCTH
OJICKTPOHHUKHU Y HAHODJICKTPOHUKHU
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[K.1 330 BJIAJIETh COBPEMEHHBIMU IPOTPAMMHBIMU CPEICTBAMH MOJEIIMPOBAHHS U IPOCKTUPOBAHUS
npuOOPOB M YCTPOUCTB BaKyyMHOM, IIa3MEHHOMU, TBEPAOTEIbHON, MUKPOBOJIHOBOM
SIEKTPOHUKHU M HAHODJIEKTPOHHUKH

IIK.2 y5 yMeTb o0ecrieunBaTh KOHCTPYKTHBHYIO PeaM3alnio MaTEPHAIOB 1 3JIEMEHTOB AJICKTPOHHOH
TEXHHUKH B IPUOOPAX M yCTPOMCTBAX IEKTPOHUKH U HAHOAJIEKTPOHHUKH

IIK.3 32 3HaTh METO/Ibl OLICHKH TEXHUKO-3KOHOMHYECKOH 3(p(heKTHBHOCTH IPOEKTOB

I1K.3 y2 YMETb BBIIIOJIHATH IPEABAPUTEIBHOE TEXHUKO-9KOHOMHUECKOE 000CHOBAaHHE POEKTOB

OCHOBBI PAAMOTCXHUKH

[K.1

34

3HATh TCOPCTUYCCKUC OCHOBBI TCOPHUU CUTHAJIOB, npeo6pa30BaHI/m CHUT'HAJIOB B IIpo1ecce
nepeaavyu v rpuema, pa60Ty OCHOBHBIX PaJINO3JICKTPOHHBIX YCTpOﬁCTB, OCHOBHBIC ITOHATHUA
CXCMOTCXHUKHN

IIK.1

y13

BJIAJICTh MATCMAaTHYCCKUMH METOIaMK 00Pa0OTKHU M aHAJIN3a dJICKTPUICCKUAX CUTHAJIOB,
MOCTPOCHHUS MPOCTEHIINX CXEM /IS YCHIICHHS, IPe0o0pa3oBaHNs U TeHEPUPOBAHUS CHTHAJIOB,
VMMETh HaBBIKY MAWKH U MOHTaXa PaJU0dJICKTPOHHBIX YCTPOHCTB

[IK.2

y22

YMETb IIPOU3BOUTH U3MEPEHUSI NIEKTPHUECKUX BEJIMUNH C TIOMOIIBIO 3IEKTPOU3MEPUTEIBbHBIX
AHAJIOTOBBIX W MU(POBBIX MPHUOOPOB, OMPENEIATH TapaMeTPhl PaiO3ICKTPOHHBIX YCTPOICTB,
CaMOCTOSITENILHO Pa300paThCsl B IPUHIUITNAIBHOM CXEME YCTPOUCTB, BHITIOIHUTH MOHTAX
PaArO3IEKTPOHHOTO YCTpOiicTBa

KBanToBasi m onTHYecKas

JJIEKTPOHUKA

[K.1 37 3HaTh pu3nueckre 3G GeKThl JIeKaIIMe B OCHOBE MPUOOPOB ONTONIEKTPOHHBIX PHOOPOB

IK.1 315 3HaTh HU3MUYECKYIO U XUMUYECKYIO CYIIHOCTH IIPOLIECCOB U SBJICHUM, IIPOTEKAIOIINX B
3JIEMEHTax, NpUOOpax M CHCTEMaxX ONTORJICKTPOHHUKU

IK.1 v4 BrnaneTs OCHOBHBIMH METOAAMH MOCTPOSHHSI ONTORJIEKTPOHHBIX CHCTEM U MIPUOOPOB

IK.1 y9 YMeTb NpaBUIBHO UCIOIB30BATh 3aKOHOMEPHOCTH IS PEATU3ALUH MTOTEHI[NATbHBIX
BO3MOKHOCTEI MaTEpHUaJIOB IIPU MPOSKTUPOBAHUH U CO3IaHUU IPUOOPOB KBAHTOBOH U
ONTUYECKOM IIEKTPOHUKU

IK.1 y14 YMeTh NCHONb30BaTh MATEMATUYECKUI alapar TEOPUU KBAHTOBOW ONTHKHU

Mukpoontuka u poToHnka

IK.1 37 3HaTh pu3nyeckre 3¢ GeKThl JIexKalIue B OCHOBE MPUOOPOB ONTONIEKTPOHHBIX IPHOOPOB

IK.1 315 3HaTh (PU3MYECKYIO U XUMUYECKYIO CYIIHOCTh IPOLIECCOB U SIBJICHUH, IIPOTEKAIOIINX B
JJIEMEHTax, NpUOOpax M CHCTEMaX ONTORJIECKTPOHHUKU

IK.1 v4 BrnageTe OCHOBHBIMU METOAAMH OCTPOSHHS ONTORIEKTPOHHBIX CHCTEM U IPHOOPOB

[K.1 y9 YMeTb NpaBUIBHO HCHOIb30BATH 3aKOHOMEPHOCTH JUIS PEAIM3ALUHU MOTEHIUATBHBIX
BO3MOJKHOCTEI MaTepHaJIOB IIPU MPOSKTHPOBAHNH U CO3/IaHUU TPHOOPOB KBAHTOBOH H
ONTUYECKOM IIEKTPOHUKU

IK.1 y14 YMETb UCTIOIb30BaTh MATEMATUUYECKUY alllapaT TEOPUU KBAHTOBOM ONTUKU

CoenuajbHble IJ1aBbl U3

uKu 1

OIIK.2 39 3HaTh 3aKOHOMEPHOCTH CTPOCHHUS 00paTHOTO MPOCTPAHCTBA, OCTPOCHHUE 30HBI bpriiosHa

OIIK.2 310 3HaTh OCHOBHbBIE TEPMHUHBI 1 0003HAUECHHSI, PUHSATHIE /ISl OITUCAHHS KPHCTAIUTHUECKUX
CTPYKTYP, KPUCTAIMUECKHE PELIETKH

OIIK.2 y10 YMeTh BEIOUPATH M UCIIONIB30BATh IS pacyera ImapaMeTpoB HCCISLyeMOro 00bheKTa
KOHKpPETHBIE METO/IbI, CPAaBHUBAThH PE3YJIBTATHI pacyeTa, MOITy4eHHbIE Pa3IMYHBIMH METOIaMH,
BBIUHCIISITh 3IEKTPOPHU3NIECKUE U ONTHUECKUE XapPAKTEPHCTHKH TBEPIBIX TEI

OIIK.2 yl1 YMeTh UCHOIBb30BaTh OCHOBBI TEOPUU CUMMETPHUH TBEPAOTO TENA JUIsl IOCTAHOBKU U PELLICHUS
3a/1a4 ONUCAHMS IPOLIECCOB, MPOUCXOSIIUX B TBEPABIX TeIax

OIIK.2 yl2 YMeTb NpeAcTaBisITh Pe3ynbTaThl PEIICHUs OTAENbHBIX 3a/1a4, OIUCAHUE PACUETHO-
rpaduyeckoro 3a1aHus B yA00HOH [uist BocpusTusi hopme

IK.1 y30 YMETb COCTaBIIATh aJIEKBATHBIE MOJEIIN

Kpucraaaorpagus

OIIK.2 39 3HaTh 3aKOHOMEPHOCTH CTPOCHUS 0OpPAaTHOTO MPOCTPAHCTBA, NOCTPOSHKE 30HbI bpriuttosna

OIIK.2 310 3HaTh OCHOBHBIE TEPMHHBI 1 0003HAUCHHSI, TPUHATHIC /IS OITUCAHUS KPHCTAJUTHUECKUX
CTPYKTYP, KPUCTAUIMUECKHE PELIETKH

OIIK.2 y10 YMeTh BEIOMpPATh U UCTIONB30BaTh I PacdyeTa IIapaMeTpoB HCCIELyeMOro 00BheKTa
KOHKpPETHBIC METO/IbI, CPAaBHUBAThH PE3YJIBTATHI pacyueTa, MOITy4eHHbIE pa3IMIYHBIMH METOIaMH,
BBIYHCIIATH MIEKTPO(PU3NIECKHIE M ONTHUECKHNE XapaKTEPUCTHKU TBEPBIX TET

OIIK.2 yll YMeTh UCHOIb30BaTh OCHOBBI TEOPUU CUMMETPHUH TBEPAOTO TENa ISl IOCTAHOBKU U PELLIEHUS
3aJ1a4 ONUCAaHMS IPOLIECCOB, MPOUCXOSIIUX B TBEPABIX TeIax

OIIK.2 yl2 YMeTb MpeAcTaBiIsATh Pe3ynbTaThl PEIICHNUs OTAENbHBIX 3a/1a4, ONMCAHUE PAaCUeTHO-
rpaduyeckoro 3a1aHus B yA00HOH [uist BocipusTHsi hopme

[K.1 y30 YMETb COCTaBIATh aIEKBATHBIE MOJEIIN

CrnenuagnpbHble 1J1aBbl pU3MKH 2
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OIIK.1 312 MMETb IPEACTABICHNE O METO/IaX CTATUCTHYCCKON (DH3UKH U TEPMOJIMHAMHUKH, HCIIOIH3YEMBIX
JUTS OTIMCaHUS KIACCHYECKUX SBJICHUH B ra3aX M TBEPJBIX TeJax

OIIK.1 313 3HATh OCHOBHBIE 3aKOHBI TEPMOJMHAMUKHU U CTATUCTUYECKUE PACIPENEICHHUS

OIIK.1 yl3 YMETb UCII0JIb30BaTh ()a30BOE MPOCTPAHCTBO JUISI CTATHCTHYECKOTO ONMCAHUS CHCTEMbI YaCTHIT

OIIK.1 y14 YMETb IPUMEHSTh TEOPEMY O paclpeie]eHHH SHEPTHH 110 CTEIIEHSIM CBOOOIbI

IK.1 335 3HaTh OCHOBHbIE MOJI0KEHHsI KBAHTOBOH MEXaHUKHU M CTATHCTHYECKOW (DH3HKH

CratucTnyeckas puszuka

OIIK.1 312 WMETh MIPECTaBICHAE O METOIaX CTATHCTHYECKONW (DPM3UKH M TEPMOINHAMHKH, MCTIONB3YEMBIX
JUISL ONIMCAaHUsI KJIACCHYECKHX SIBJICHUH B ra3ax M TBEPBIX Tellax

OIIK.1 313 3HaTh OCHOBHBIC 3aKOHBI TCPMOAMHAMUKY U CTATUCTUYECKUE PACIPEACICHUS

OIIK.1 y13 YMETh UCIOJIb30BaTh ()a30BOE MPOCTPAHCTRO ISl CTATHCTHYECKOTO OMMCAHMUS CHCTEMbI YaCTHI]

OIlIK.1 y14 YMETh IPUMEHSTh TEOPEMY O paclipeielieHHH YHEPTHUH 110 CTEIEHSIM CBOOO B

IK.1 335 3HaTh OCHOBHBIE MTOJI0)KEHHS KBAHTOBOH MEXaHUKHU M CTATHCTHYECKONW (H3UKH

MeToasbl HCCIeT0BAHNS MOBEPXHOCTH TBEPABIX TeJ

I1K.2 314 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI U CPEJICTBA U3MEPEHHUsI PU3NYECKUX BEITHYHH

I1K.2 316 3HaTh OCHOBHbIE BU/IbI U CBOWCTBAa HAHOOOBEKTOB, HAHOMATEPUAJIOB, YCTPOMCTB 1 IPHOOPOB Ha
HX OCHOBE, THIIOBBIE TEXHOJIIOTHYECKHUE ITPOLECCHI NX HOIyUCHNUS, JIEMEHTHYIO 0a3y, a TaKkxkKe
THTIOBOE 000PYJOBAHHE

[IK.2 y2 YMeTb NpUMEHATh COBPEMEHHBIE METOABI UCCIICAOBAHMS U1 CHHTE3a M aHAJIN3a MaTepPHanoB U
KOMITOHEHTOB MMKpPO- U HAHOCHCTEMHON TEXHUKH

I1K.2 yl2 Biagets MeTOAAMHU 3KCIIEPUMEHTAILHOTO UCCIEI0BAaHUS [IapaMETPOB U XapaKTEPUCTUK
MaTepHaJIOB U KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

[IK.2 yl6 YMETh PUMEHATHh METOABI aHAIN3a U 00pabOTKH SKCIEPUMEHTANBHBIX TaHHBIX,

CHCTEMaTH3alMH HAyYHO-TEXHNUECKOW HHPOPMAITIHI

HOBerHOCTHbIe SABJICHUSA

B HAHOPa3MePHBIX CTPYKTYPax

OIIK.1 35 3HaTh OCHOBHBIC (PU3MYECKHE 3aKOHBI U SIBICHHS

OIIK.1 36 3HaTh 3aBUCUMOCTbh (DM3HYECKUX CBOMCTB OT CTENEHH HEYIOPsI0USHHOCTH

OIIK.1 311 3HaTh OCHOBHbBIE 3aKOHBI (DU3UKH, SIBIISIOIINECS 0A30BBIMU JUIS PEIICHHS 3214
PO eCCHOHANBHON JICSITEIbHOCTH

OIIK.2 33 3HaTh OCHOBHBIC 3JIEKTPUYECKHE, MATHUTHBIC M ONTHYECKHE CBOWCTBA TBEPIBIX TET,
MEXaHU3MBI IPOTEKaHUs TOKA

OIIK.2 38 3HaTh (PU3MKO-MaTEMaTH4YECKHe MOEIH IPOLIECCOB B 00bEME U Ha TOBEPXHOCTH
TOJTYIIPOBOTHIUKOBBIX MaTepPHAIOB

IK.1 39 3HaTh (PU3MUECKHE CBOWCTBA CHCTEM C IMMOHM)KEHHOW Pa3MEepPHOCTBIO, METOJIbI UX CO3/IaHHs

Teopernyeckas puznka

OIlK.1 32 3HaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH (MaTeMaTrKa, GU3nKa, XUMUS,
OHOJIOTHS M IPYTUE CMEKHBIC TUCIUTLINHBI)

OIIK.1 yl BiiageTh MeTOIaMHU U CPECTBAMH €CTECTBEHHOHAYYHBIX JIUCIUILIAH

OIIK.1 y3 YMeTh MpUMEHSTH 3HAHUS €CTECTBEHHOHAYYHBIX AUCITUILTHH IS PELICHUS
npodeccnoHaNIbHBIX 3a/1a4

IIK.1 327 3HATH (PU3UYECKYIO CYITHOCTH MPOIECCOB, MPOTEKAIOIINX B IPOBOJHHKOBEIX,
MOy TIPOBOTHUKOBBIX, TUAICKTPUUCCKIX 1 MATHUTHBIX MaTepHajax B Pa3IMIHBIX YCIOBHIX
9KCILTyaTaluu;

DJIEKTPOANHAMHUKA

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH (MaTeMaTHKa, GU3NKa, XUMHUS,
OMOJIOTHS M IPYTHE CMEXHBIC TUCIUILITNHBI)

OIIK.1 yl Biiageth MeTOIaMHU U CPEICTBAMH €CTECTBEHHOHAYYHBIX JIMCLUILIMH

OIIK.1 y3 YMeTb NPUMEHSATh 3HaHHsI €CTECTBEHHOHAYYHBIX AUCHUILINH JUIS PELICHUS
npodeccHoHaBHBIX 3a/1a4

TIK.1 327 3HATH (PU3UUCCKYIO CYNTHOCTH MPOIECCOB, MPOTEKAIOIINX B IPOBOJHUKOBBIX,
MOJTYTIPOBOTHIKOBEIX, TUAICKTPUIECKUX U MArHUTHBIX MaTepHaIax B Pa3INIHBIX YCIOBUIX
JKCILTyaTalliu;

TexHo10rusi MMKPOCUCTEM

TIK.2 32 3HaTh METO/IBI PAcUeTa TEXHOJIOTHICCKUAX PEKUMOB U3TOTOBIICHHUS IIEMEHTHON 0a3bl
MHUKPOIJIEKTPOHUKH, KOMIOHEHTOB HAHO-U MUKPOCHUCTEMHON TEXHUKU

IIK.2 33 3HaTh PU3UUCCKYI0, XUMUKO-(DU3NICCKYIO M TEXHOJIOTHUCCKYIO CYIHOCTh MPOIECCOB,
MIPOTEKAOIINX IPH M3TOTOBICHUH MUKPOCHCTEM; IIPOU3BOJCTBEHHYIO THTHEHY: YUCTOTY
MatepuanoB u nomemenuii; ECT/I u e€ npumeHeHne

IIK.2 yl Brnamets npoekTHpOBaHHEM TEXHOJIOTUU M3TOTOBJICHUS 3JIEMEHTHOM 0a3bl HAaHO- U
MHKPOCHCTEMHON TEXHHUKH

I1K.2 y3 Bnamets nporieccamMu cOOPKU M TepMETH3AIMU HAHO- M MUKPOCUCTEM; CHCTEMHBIM MOJIX0J0M K
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YIIPABJICHUIO Ka4eCTBOM MPOAYKIUH, K SKCIUTyaTaIllMH U CEPBICHOM OOCITY>KHBaHUH
TEXHOJIOTHYECKOTO 000y JOBaHHUS

IIK.2 y6 YMeTh BEIOMpPATh MPAKTHYSCKUE BAPHAHTH TEXHOIOTUN M3TOTOBICHUS HAHO- 1 MUKPOCHUCTEM,
CEHCOPOB M aKTHATOPOB JUIsl PEIICHUS MHKXEHEPHBIX 3a7a4

[IK.2 y8 YMeTb NPOBOJUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOIMYECKOE MPOESKTUPOBAHHE
KOMIIOHEHTOB HaHO-U MUKPOCUCTEMHON TEXHUKH, UHTEIIEKTYalbHbIX MUKPOCHUCTEM, CEHCOPOB
U aKTI0aTOPOB

TexHoJi0rHs NPUGOPOB MUKPOCHCTEMHOI TeXHUKHU

IIK.2 32 3HaTh METO/IBI PAcUYeTa TEXHOJIOTHICCKUAX PEKUMOB U3TOTOBIICHHUS IIEMEHTHON 0a3bl
MHKPORJIEKTPOHUKH, KOMIIOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKHU

IIK.2 33 3HaTh PU3UUCCKYI0, XUMUKO-(DU3NICCKYIO M TEXHOJIOTHUCCKYO CYITHOCTh MPOIECCOB,
MPOTEKAIOIUX IPU U3TOTOBIEHUN MUKPOCUCTEM; IIPOU3BOJCTBEHHYIO TUTHEHY: YUCTOTY
MatepuanoB u nomemenuii; ECT/I u e€ npumeHeHne

[IK.2 yl BrnazmeTs npoekTHpOBaHHEM TEXHOJIOTUH M3TOTOBJICHUS 3JI€MEHTHOM 0a3bl HAaHO- U
MHKPOCUCTEMHOMN TEXHUKU

IIK.2 y3 Bnamers nporieccamMu cOOpKU M TePMETH3ALNN HAHO- 1 MUKPOCUCTEM; CHCTEMHBIM ITOIX0A0M K
YIPaBJICHUIO KAYECTBOM MPOAYKINH, K SKCIUTyaTallii U CEPBUCHOM 00CITyKUBaHUH
TEXHOJIOTHYECKOTO 000PYI0BaHUS

[IK.2 y6 YMeTh BEIOMpATh NPaKTUYECKUE BAPUAHTHI TEXHOJIOTUH M3TOTOBJICHHS HAHO- © MUKPOCHCTEM,
CEHCOPOB M aKTI0ATOPOB JIJIs pEIICHHsI HH)KEHEPHBIX 3a/1a4

IIK.2 y8 YMeTh NPOBOANUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOE TPOEKTUPOBAHNE

KOMIIOHCHTOB HaHO-H MI/IKpOCI/ICTCMHOf/’I TEXHUKH, HTHTCJUICKTYAJIIbHBIX MUKPOCUCTEM, CEHCOPOB
1 aKTIOATOPOB

TBepaoTebHAs 3JIEKTPOHU

Ka

OIIK.3 32 3HaTh dNIEMEHTHYI0 0a3y aHaJoroBoil U M(GPOBOIl TEXHUKHU, IPUHIIMIT ISHCTBHUS U METO/IbI
pacuera 3JIeMEHTOB aHAJIOTOBBIX U LU(POBBIX MHTEIPAIbHBIX CXEM

IIK.1 329 3HaTh QU3HUECKUE IPUHITUIEI pabOTHI, PU3NUYECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTUH
W3TOTOBJICHHS ¥ MPUHIUIIBI TOCTPOSHHS HHTETPATBHBIX MUKPOCXEM M (DYHKIIMOHAIBHBIX
SIEMEHTOB

[K.1 y18 YMeTb OCYIECTBISATH BEIOOP 2JIEMEHTHOH 0a3bl aHATIOTOBBIX W IIU(POBBIX HHTETPATBHBIX CXEM
Y TEXHOJIOTUH UX U3TOTOBJICHHS B 3aBUCUMOCTH OT TPEOOBAaHHI K AJIEKTPUUECKIM
XapaKTEepUCTUKAM

[K.1 y24 YMeTh CHHTE3UPOBATh aHAIOTOBBIE M IU(POBBIE YCTPOWCTBA HA OCHOBE JAHHBIX 00 WX
(YHKIIMOHATPHOM HAa3HAUEHHH, JIEKTPHUECKHUX MTapaMeTpax M yCIOBHIX SKCILTYaTaINH

PannosjiekTpoHuKa

OIIK.3 32 3HaTb 3JIEeMEHTHYIO 0a3y aHaJI0roBoil U M(POBOIT TEXHUKH, TPUHIIMI ICHCTBHUS U METO/IBI
pacuera JIeMEHTOB aHAJIOTOBBIX U LU(POBBIX MHTEIPAJIbHBIX CXEM

IK.1 329 3HaTh (PM3UYECKUE TPUHIMITBI pa0OThI, PU3NUYECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
W3TOTOBJICHHS ¥ MIPUHIUIIBI TOCTPOSHHS MHTETPATBHBIX MUKPOCXEM M (DYHKIIMOHAIBHBIX
3JIEMEHTOB

[K.1 y18 YMeTb OCyIECTBISATH BEIOOP 2JIEMEHTHOH 0a3bl aHATOTOBBIX W IIU(POBBIX HHTETPATBHBIX CXEM
1 TEXHOJIOTUH UX U3TOTOBJICHHUS B 3aBUCHMOCTH OT TPEOOBAHMH K JIEKTPHUECKUM
XapaKTEepUCTUKAM

IK.1 y24 YMeTh CHHTE3UPOBATh aHAJIOrOBbIE U IU(POBBIC YCTPOUCTBA Ha OCHOBE JaHHBIX 00 UX

(O YHKIMOHATHPHOM Ha3HAYEHUH, YIEKTPUUCCKHUX ITapaMeTPax U YCIOBHUSIX IKCIUTyaTaIlHH

Jlucyunnunvl (Mooyau), eapuamusHuvle

JKOHOMHKA U yNIpaBJIeHHe

NPON3BOJACTBECHHBIMH CHCTEMAMH (MOYJIb): JKOHOMHKA NPeINPHATHS

OK.3 32 3HaTh OCHOBHBIC KaTETOPHUHU, 3aKOHOMEPHOCTH U TMPHHIIMITBI PA3BUTHSI SKOHOMUYECKUX
MPOLIECCOB HA MaKPO- M MUKPOIKOHOMHYECKOM YPOBHE

OK.3 33 3HaTh NOAXObI K (HOPMUPOBAHUIO TPOM3BOACTBEHHBIX 3aTpaT Ha U3TOTOBJICHUE MPOIYKLIUH
(pabor, ycuyr)

OK.3 y2 YMETh IPUMEHSTh METOIBI OTPEIEICHNUS ITOTPEOHOCTH (B COOTBETCTBUH C TIETSIMH
TIPEANIPUATHS) U CTOUMOCTHOM OLEHKH Pa3INYHBIX (TPYAOBBIX, TEXHUUECKUX U MaTePHAIbHBIX)
peCypCOB NPENPHSTHL U TIOKa3aTeNIN X UCTIOIb30BAHMS

OK.3 y3 YMETb OLIEHUBATh AEATEIbHOCTb NPEAIPUATHS U €r0 NOAPA3AEICHUM, OPUEHTUPYSICh HA MAKPO-
Y MUKPOIKOHOMUYECKHE MOKa3aTesH

I1K.3 32 3HATh METOJIBI OIEHKH TEXHUKO-DKOHOMUYIECKOH 3(h(hEKTHBHOCTH MPOCKTOB

IK.3 y2 YMETB BBINOJHATB IPEABAPUTEIFHOE TEXHUKO-9KOHOMUYECKOe 000CHOBAHHE IIPOSKTOB

JKOHOMHKA H yNpaBJieHHe MPOU3BOACTBEHHBIMH cHcTeMaMHu (MOAYJIb): YNpaBJjieHHe MPON3BOACTBEHHBIMU

cHCTeMaMH

OK.3 | 34 | 3HaTh MpUHIMIBI npolecca Pa3paGOTKHU, IPUHSTHS, OPraHH3ALIMH HCIIONHEHH S
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YIPaBIECHYECKUX PEIICHHI

OK.3 35 3HaTh OCHOBbI OPTraHU3aIMU U YIIPABJICHHS OPEANPUITHEM B YCIOBHSX PhIHKA

OK.3 v4 YMETh OLICHUBATH YIIPABICHUE MPEATIPIATACM C MTO3UIIUH BHYTPEHHETO COCTOSIHUS H BHEIIHETO
OKPYKEHHSI

OK.3 y5 yMeTh (hOPMHPOBATH PaOOTOCIIOCOOHYIO0 KOMaHIY IS peaTu3aliu MPpodheCcCUuOHATbHBIX
dbyHKIMH ¥ co31aBaTh 3O HEKTUBHYI0O KOMMYHHKAIIMOHHYIO CHCTEMY

Jlucyunaunvl (Modyau), 6azoevle

duzuyeckas KyJbTypa U ciopT (MoayJib): Puznyeckas KyJbTypa

OK.8 31 3HaTh OCHOBBI 37I0POBOT0 00pa3a >KH3HU

OK.8 32 3HATH MOCJICACTBHUS OTKJIOHCHHS OT 3JJ0POBOT0 00pa3a KHU3HH

Jlucyunaunvt (Mooyau), sapuamusnvie

Du3nyeckas KyJabTypa u ciopt (Moayab): Ilpukiaagnas puznyeckas KyJabTypa (3/1eKTHBHBIE TUCIHUIJIHHbI)

OK.8

|yl

YMETb IOJ/IEPKUBATh 37I0POBBIH 00pa3 KU3HH

lpaxmuxu

YueoHnas NpaKTHUKa: MPAKTUKA 110 MOJYYCHUIO NEPBUIHBIX HpO(l)eCCI/IOHaJ'lel)IX yMeHI/Iﬁ U HABBIKOB, B TOM YHuCJI¢
MEPBUYHBIX yMeHl/Iﬁ W HABBIKOB Hay‘{HO-I/ICCJIeIIOBaTeJIBCKOﬁ ACATCIBbHOCTH

OK.7 33 3HaTh 0COOEHHOCTH PO(ECCHOHATBLHOTO PAa3BUTHSI JTMYHOCTH

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUINH (MaTeMaTHKa, GU3nuKa, XUMHS,
OHOJIOTHS M IPYTUE CMEKHBIC TUCIUTLTNHBI)

OIIK.1 35 3HaTh OCHOBHBIC (PU3MYECKHE 3aKOHBI U SIBICHHS

OIIK.1 39 3HaTh YHUBEPCAIbHOCTh MATEMaTUUECKUX METOJOB B II03HAHUU OKPYKAIOLEro MUpa

OIIK.1 311 3HaTh OCHOBHbBIE 3aKOHBI (DU3UKH, SIBIISIOIINECS 0A30BBIMU JUIS PEIISHHS 32124
poheCCHOHATBFHOH eI TETFHOCTH

OIIK.1 yl BianeTh MeTOTaMH M CPECTBAMH €CTECTBECHHOHAYIHBIX JTUCITUTUIAH

OIIK.2 37 3HaTh OCHOBHBIC MAaTEMaTH4YECKHE METO/Ibl, IPUMEHsIEMbIE B Pa3IMUHBIX pazjenax Gpusnuku

OIIK.2 y8 BBIOMpATh MpocTeiine Moaenu PU3NIeCKUX 00BEKTOB M IPOLIECCOB

OIIK .4 31 3HATh JIEMEHTHI HAUePTATEIHbHON T€OMETPUN U MHXKEHEPHOH TpadUKH, TEOMETPUIECKOE
MOJICJIMPOBaHUE, IPOrPaMMHbIE CPEACTBA KOMIIBIOTEPHOH rpaduku

OIIK .4 yl YMETh IPUMEHSTh HHTEPAKTUBHBIC TPAQUUSCKIE CUCTEMBI JJIs1 BBITOTHEHUS M PEIaKTHPOBAHMUS
HM300pKEHUI M YepTexeH

OIIK.6 y6 YMETh OCYIIECTBIISTh MOUCK WH(GOPMAIIUHU B JIOKAJIBHBIX U MI00ATBHBIX CETIX

OIIK.6 y8 YMETh OLIEHUBATh COCTOSHHUE M TCHACHIIMU Pa3BUTUSI HH(POPMAIIMOHHBIX TEXHOJIOTHH U
WH(OPMATHKH B COBPEMEHHOM O0IIEeCTBE

OIIK.6 y10 YMETh OCYIIECTBIISITh MOUCK MHGOPMAITUH B JIOKATBHBIX U TJIO0ATBHBIX CETAX

OIIK.7 yl yMeTb paboTaTh Ha epcoHabHOM KoMmsioTepe B MS-DOS, OC WINDOWS ¢
HCIOJH30BAaHNEM OCHOBHBIX MPUJIOKEHUIH 00pab0OTKH TEKCTOBOW U YMUCIIOBON HH(POPMAITHH,
CHCTEM IPOrpPaMMHPOBaHHS

OIIK.7 y2 BJIAJICTh CBEJICHUSAMH 00 OCHOBHBIX TEHJICHIMIX Pa3BUTHUSI SJIEKTPOHHON KOMIIOHEHTHOW 0a3bl

OIIK.9 v4 BJIQJICTh METOJIaMHU pabOTHI C TIOOATLHBIMH ITOMCKOBBIMH CUCTEMaMHU

OIIK.9 y5 YMETh paboTaTh ¢ HHGOpMaIHeH B TNI00ATHLHBIX KOMIIBIOTEPHBIX CETIX

OIIK.9 y8 yMeeT IPUMEHSITh OCHOBHBIC METO/IBI, CIOCOOBI U CPENICTBA MTOTYyYCHHS, XPAHCHUS H
nepepaboTku MH(POPMAIMH C TOMOMIBI0 KOMIIBIOTEPOB U KOMITBIOTEPHBIX CPEICTB

IK.1 345 HMETh IPEJCTABJICHUE O 30HHONU CTPYKTYPE SHEPreTHUECKOI 0 CIIEKTPA B TBEPABIX TENAX

I1K.2 y7 BilaneTh cBeIeHUSIMU O TEXHOJIOIMM U3TOTOBJIEHUS MATEPUAIIOB MUKPOCUCTEMHOM TEXHUKHU

IIK.3 31 BJIAJICTh METOAAMHU IKCIIEPUMEHTAILHBIX UCCIICIOBAHUN TTApaMETPOB M XapaKTEPUCTHK

TprOOPOB M YCTPOWCTB BaKyyMHOI, TNTa3MEHHOH, TBEPIOTEIBHOW, MHKPOBOIHOBOU
SIEKTPOHUKHU U HAHORJIEKTPOHUKHU

IIpou3BoacTBeHHAs] NPAKTHKA: MPAKTHKA 110 MOJIY4YeHHIO NPO¢ecCHOHATBHBIX YMEHHIA M ONBITA NPO(decCHOHAIbHO

JAeATeIbHOCTH

OIIK.1 36 3HaTh 3aBUCUMOCTb (DM3HYECKUX CBOMCTB OT CTENEHH HEYIOPsI0USHHOCTH

OIIK.1 yl Brnanetrp MeTonaMu U CpeCTBAMHU €CTECTBEHHOHAYYHBIX TUCIUTIIINH

OIlK.1 y3 YMeTh NPUMEHAThH 3HaHUSI ECTECTBEHHOHAYYHBIX AUCLHUIUINH IS pELICHUS
npodeccHoHaIBHBIX 3a/1a4

OIIK.1 y8 YMETb IPUMEHSTh OCHOBHBIE 3aKOHBI U MPUHIMITBL (PU3UKU B CTAHIAPTHBIX U CXOIHBIX
CUTYaIuIX

OIlIK.1 y9 YMETb OIMCHIBATh U KAYECTBEHHO OOBACHATH COCTOSIHUS B TBEPIOM TEle

OIIK.1 yll YMETb IIPUMEHSATh OCHOBHBIE METO/IbI MATEMAaTHUYECKOTO amlapaTa B MAaTeMaTHYECKUX MOAECIAX
00BEKTOB M MPOIIECCOB

OIIK.1 yl2 YMETb IPUMEHSITh CTATUCTUYECKUH MOJXO0/I K MCCIEIOBAHUIO MPOLIECCOB U PEIISHHIO 3a/1a4

OIIK.2 31 3HATh CBOMCTBA PA3JIMYHBIX TPYII MaTepHANIOB: TUJIEKTPUKOB, MOIYIPOBOJHUKOB,

IMPOBOAHUKOB, MArHUTHBIX MaTCPUAIOB
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OIIK.2 38 3HaTh PU3MKO-MaTEMaTHIECKHE MOIEITH TPOIIECCOB B 00BEME M Ha TTIOBEPXHOCTH
TIOJTYITPOBOTHIUKOBBIX MaTepPHAaIOB

OIIK.2 y6 YMeTh OCyIIECTBIATH TOCTAHOBKY LIEJIeH M 3a/1a4 paOOThI IPH BHITOJHEHUH HAyYHBIX
WCCIICIOBAHHIA W OPTaHU3aLHH ONBITHO-IIPOMBIIUIEHHOT'O IPOU3BOJICTBA

OIIK.2 y9 YMETb CTPOUTH TEOPETUUECKUE MOACTH (PH3UUECKUX SIBIICHUH, JIeTIaTh IPU 3TOM HEOOXOIMMBbIe
JIOIYIIEHHS ¥ OLIEHUBATh 00J1aCTh MPUMEHUMOCTH Pa3IMYHbBIX MOJIENIEH, IIJIAaHUPOBATh POCTHIE
(du3MuecKre SKCIEPUMEHTHI U BBINOIHATH (pU3NUYECKUE U3MEPEHUS

OIIK .4 yl YMETb IPUMEHSTh HHTEPAKTHBHBIC IpadHueCcKre CUCTEMbI JUIS BBIIIOJIHEHHS  PEAaKTUPOBAHHS
H300pKEHUIN M YepTexeH

OIIK.6 y5 BJIQJICTh NEPCOHAIBHBIM KOMITBIOTEPOM KaK CPEJICTBOM YIIPaBJICHUs HH(pOpMaIeit

OIIK.6 y6 YMETh OCYIIECTBIISTh MOUCK WH(GOPMAIIUHU B JIOKAJIBHBIX U MI00ATBHBIX CETIX

OIIK.6 y9 YMETb UCIIOJIb30BaTh S3bIKH M CUCTEMBI ITPOrPaMMHUPOBAHUS ISl PEILICHHUS! TPOeCCHOHATBHBIX
3a1a4d

OIIK.6 y10 YMETh OCYIIECTBIISITh MOUCK MHGOPMAITUH B JIOKATHHBIX U TJIO0ATBHBIX CETAX

OIIK.7 yl yMeTb paboTaTh Ha epcoHabHOM KoMisioTepe B MS-DOS, OC WINDOWS ¢
HCIOJH30BAaHUEM OCHOBHBIX MPHJIOKEHUH 00pabOTKH TEKCTOBOW U YMUCIIOBON HH(POpPMAITHH,
CHCTEM NPOrpaMMHUPOBAHUS

OIIK.7 y2 BJIAJICTh CBEJICHUSAMH 00 OCHOBHBIX TEHJICHLMIX Pa3BUTHUSI SJIEKTPOHHON KOMIIOHEHTHOW 0a3bl

OIIK.9 v4 BJIQJICTh METOJIaMHU pabOTHI C TIOOATLHBIMH ITOMCKOBBIMH CUCTEMaMHU

OIIK.9 y5 YMETh paboTaTh ¢ HHGOpMaIHeH B TII00ATHLHBIX KOMIIBIOTEPHBIX CETIX

[K.1 323 3HaTh OCHOBBI Kiaccu(uKanuy 00bEKTOB HAHO- M MUKPOCHCTEMHON TEXHUKH

[K.1 329 3HaTh (pU3MYECKHE TPUHIMIIBI pabOThI, PU3NIECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
M3TOTOBJICHHUS M IPUHLIUIIBI TOCTPOSHHS MHTETPAIBbHBIX MUKPOCXEM U (DYHKIMOHAIBHBIX
3JIEMEHTOB

IK.1 345 WMETh MPEJICTABJIICHUE O 30HHON CTPYKTYpE YHEPreTUUECKOro CIIeKTpa B TBEPABIX TeIax

TIK.1 y30 VYMeETBH COCTaBIIATh alcKBATHBIE MOJIEITH

[IK.2 31 3HaTh 6a30BbIE TEXHOJIOTHYECKHE MTPOLIECCH] U 000py10BaHKE, IPUMEHSIEMbIE B IPOU3BOJICTBE
MaTepUalIOB U KOMIIOHEHTOB HAHO- U MHUKPOCUCTEMHOM TEXHUKHU, B TOM YHCIE, C yUETOM
TpeGOBaHUIl pETHOHANBHBIX NPEIIPUATHH

I1K.2 314 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI U CPEJICTBA H3MEpeHHUs] PU3MIECKUX BEIHYHH

IIK.2 319 3HaTh OCHOBHBIC (PM3UKO-XUMUYIECKHE CBOHCTBA MATEPHAIIOB, UCIIONIB3YEMBIX B
MHKPOCHCTEMHOUN TEXHUKE

IIK.2 y18 YMeTh NPUMEHSATh COBPEMEHHBIE METO bl KCCIEA0BAHUS JJIsl CHHTE3a U aHaJIi3a MaTepUalioB U
KOMIIOHEHTOB HaHO- U MUKPOCUCTEMHON TEXHUKH

[IK.2 y19 YMeThb onpenenars HaJIe)KHOCTh, CTAOUIBHOCTD U BOCIIPOU3BOIMMOCTD XapaKTePUCTHK
MaTEepHaJIOB U 3JIEMEHTOB IIPY HAJTMYMHU BHEUTHUX BO3JCHCTBUI

[IK.2 y22 YMETb IPOU3BOJUTH U3MEPEHHS AMEKTPHUSCKIX BEIMIHUH C IIOMOIIBIO AJIEKTPON3MEPUTEIHHBIX
AHAJIOTOBEIX M U(POBBIX MPHOOPOB, OIIPEIEIIATE ITAPAMETPhI PATHOITEKTPOHHBIX YCTPOHCTB,
CaMOCTOSITENILHO Pa300paThCsl B IPUHIMITUAIBHOM CXEME YCTPONUCTB, BHITIOIHUTH MOHTAX
PaAnO3IEKTPOHHOTO YCTPOiCTBa

IK.3 yl YMeTh HHTePIPETHPOBATH MOTyUYEHHBIC PE3YIbTAThl, KPUTUIECKH OLIEHUBATH PE3YIbTaThI
pacyeToB M SKCIEPUMEHTA

I1K.19.B yl YMETh ONPENIEISITh HEOOXOIMMBIE PECYPCHI JUIS PealTU3allii IPOSKTHBIX 33124

I1K.19.B y3 YMETh ONPENIEISITh MPOOIEMY U CIIOCOOBI €€ PeIICHHUS B TIPOCKTE

IIpou3BoACTBeHHAs] IPAKTHKA: HAYYHO-HCCJIEI0BATE/IbCKasl padoTa

OK.7 33 3HATh OCOOCHHOCTH NPO(ECCHOHAITBEHOTO Pa3BUTHS JIMYHOCTH

OIIK.1 32 3HaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH (MaTeMaTHKa, GU3nuKa, XUMHUS,
OMOJIOTHS M IPYTHE CMEXKHBIE JUCIUILIHHBI)

OIIK.1 35 3HaTh OCHOBHBIC (PU3MUECKHE 3aKOHBI U SIBICHHS

OIIK.1 36 3HATh 3aBUCHMOCTb (PM3HMUYECKHUX CBOHCTB OT CTENEHH HEYIOPSA0UCHHOCTH

OIIK.1 39 3HaTh YHUBEPCAIbHOCTh MATEMAaTUUECKUX METOJOB B I03HAHUU OKPY’KAIOLIEro MUpa

OIIK.1 311 3HaTh OCHOBHBIE 3aKOHBI (DU3UKH, SBIISIOIINECS 0A30BBIMU JUIS PEIICHHUS 3a/1a4
PO eCCHOHANBHON JICSITENbHOCTH

OIIK.1 yl BiiageTh MeTOIaMH U CPECTBAMH €CTECTBEHHOHAYIHBIX JTUCITUTLIAH

OIIK.1 y3 YMeTh NPUMEHATh 3HaHUSl €CTECTBEHHOHAYYHBIX AUCLUUIUINH JJIsl pEIIeHUS
PO eCCHOHANBHBIX 3313

OIIK.1 y8 YMETb IPUMEHSITh OCHOBHBIE 3aKOHBI U MPUHIMITBI (PU3UKU B CTAHIAPTHBIX U CXOIHBIX
CUTyalUIX

OIIK.1 y9 YMETh ONTUCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSIHHSI B TBEPAOM TEIIe

OIIK.1 yll YMETb IIPUMEHSATh OCHOBHBIC METO/IBI MATEMAaTHYECKOTO alapaTa B MAaTEMAaTHIECKUX MOAEIIAX

00BEKTOB U IpoueccoB
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OIIK.1 y12 YMETh MPUMEHSTh CTATUCTUYECCKHUI MOAXO0J K HUCCIIESIOBAHUIO MPOIIECCOB M PEIISHHUIO 3324

OIIK.2 31 3HaTh CBOMCTBA Pa3JIMYHBIX IPYII MAaTEPUAIIOB: AUIIEKTPUKOB, MOTYIIPOBOJHUKOB,
IIPOBOJAHUKOB, MAarHUTHBIX MaTE€pPUAJIOB

OIIK.2 32 3HATh KIACCHU(UKAINIO TBEP/IBIX T HA METAIBI, TOTYIPOBOIHUKH M JUIIEKTPUKH C TOUKH
3peHUsl 30HHOH TeopHu

OIIK.2 34 0a3oBble 3HAHMS (PYHIAMEHTAIBHBIX Pa3/IeNioB GU3UKH B 00beMe, HEOOXOIUMOM JIJIsl OCBOCHUS
(bu3rUecKUX OCHOB B 001acTH PO(HECCHOHATILHON eI TEIbHOCTH

OIIK.2 37 3HaTh OCHOBHBIC MAaTEMAaTH4ECKHE METO/IbI, IPUMEHSIEMbIC B Pa3IMYHBIX pazfenax Gpu3nuku

OIIK.2 38 3HaTh (U3UKO-MaTEMaTHIECKHE MOIEIH IPOIIECCOB B 00bEME M Ha TOBEPXHOCTH
ITOJYIPOBOIHUKOBBIX MaTepHaloB

OIIK.2 y6 YMeTh OCYIECTBIATH MOCTAHOBKY LIeJeH 1 3a/1a4 pabOoThI P BHIMOJHEHHH HAyYHBIX
HCCIICIOBaHUN M OpTaHU3aIH ONBITHO-NIPOMBIIIEHHOTO IPOU3BOICTBA

OIIK.2 y7 Biianetr HaBbIkaMu pabOTHI C COBPEMEHHBIM HCCIISOBATEIHCKUM 000pYI0BaHHEM

OIIK.2 y8 BBEIOMpATh MPOCTEUIITHE MOACITH GU3NIECKUX 0OBEKTOB 1 MPOIIECCOB

OIIK.2 y9 YMETb CTPOUTH TEOPETUYECKUE MOAETH (PU3UUECKUX SBICHUH, JIeTIaTh IPU 3TOM HE0OXOIMMBbIe
JIOMYIICHHS M OLIEHUBATh 00J1aCTh MPUMEHUMOCTH Pa3IMYHBIX MOJIENICH, ITIaHUPOBATh MPOCTHIC
(u3MUeCcKre SKCIEPUMEHTHI U BBINOJIHATH (PU3NYECKHE U3MEPEHUsI

OIIK.3 33 3HaTh 0OCOOCHHOCTHU XapaKTEPUCTHK MOITYIPOBOIHUKOBBIX 3J€MEHTOB

OIIK.3 35 3HATh OCHOBBI TCOPHH JJICKTPOMArHUTHOTO OIS

OIIK .4 31 3HATH 3JICMEHTHI HauepTaTeIHHON TeOMETPUH U MH)KEHEPHOH TpaduKH, TeOMETpHIECKOe
MOJICIIMPOBAHKE, ITPOrPaMMHBIE CPEJICTBA KOMIIBIOTEPHOH rpauKu

OIIK .4 yl YMETb IPUMEHSTh HHTEPAKTHBHBIE IPaMueCcKUe CUCTEMBI JUIS BBIIIOJIHEHHS M PEAAKTUPOBAHMS
M300paKEHHUH M YepTEeKeH

OIIK.6 y4 YMETb 0JIb30BaThCs HanboJjIee pacipoCTpaHeHHBIMH O(DUCHBIMU M MaTeMaTHYECKUMHU
MAKETAMH MPUKJIAJHBIX IPOTPaMM

OIIK.6 y5 BJIAZICTh IMEPCOHATHHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIIpaBJicHHs HHpopMmanmen

OIIK.6 y6 YMETb OCYLIECTBIISITh NOUCK HH(POPMAIIMH B JIOKAIBHBIX M TJI00AIBHBIX CETSX

OIIK.6 y8 YMETb OLIEHUBATh COCTOSHUE M TEHACHIIMU Pa3BUTUSI HHPOPMAIIMOHHBIX TEXHOJIOTHH U
MH(OpPMATHKH B COBPEMEHHOM OOLIECTBE

OIIK.6 y9 YMETb UCIIOJIB30BATh A3BIKM M CUCTEMBI IPOTPAMMUPOBAHMS IS PEIIeHHUS MPO(eCCHOHATBHBIX
3a1a4

OIIK.6 y10 YMETh OCYIIECTBIISITh MOMCK HH(MOPMAITUH B JIOKATBHBIX U TJIO0ATBHBIX CETIX

OIIK.7 yl yMeTb paboTaTh Ha epcoHabHOM KomisioTepe B MS-DOS, OC WINDOWS ¢
UCIIOJIb30BAaHHEM OCHOBHBIX ITPUJIOKEHUI 00pabOTKH TEKCTOBOM M YMCIIOBOIM HH(pOpMAIINH,
CHCTEM IIPOrPaMMHUPOBAHUS

OIIK.7 y2 BJIAJICTh CBEACHUSIMH 00 OCHOBHBIX TCHICHIHUAX PA3BUTHUS JICKTPOHHON KOMIIOHEHTHOH 6a3bl

OIIK.9 yl yYMEET 0CBaNBaTh HOBBIE IPOrPaMMHBIE CPECTBA VISl MPO(ECCHOHATBHON AESTEIBHOCTH

OIIK.9 v4 BJIAJICTh METOAAMHU PaOOTHI C MI00ATHHBIMUA TOUCKOBBIMI CHCTEMaMH

OIIK.9 y5 yMeTb paboTath ¢ HHGOpMAIKel B IN100aJbHBIX KOMIIBIOTEPHBIX CETSIX

OIIK.9 y8 yMeeT NPUMEHSTh OCHOBHBIE METOJIbI, CIIOCOOBI M CPEJICTBA ITOyYCHUS, XPAHSHHUS 1
nepepaboTku HH(POPMAIMK C MOMOMIBI0 KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CPEICTB

[K.1 31 3HaTh THIIOBBIE IPOTPAMMHBIE ITPOLYKThI, OPUECHTHPOBAHHbIEC Ha PEIICHHUE 3a/1a4
MOJIETIMPOBAHNSI MaTEPHAIOB M KOMIIOHEHTOB HAHO-M MUKPOCHUCTEMHOM TEXHUKH, yIIPABICHHE
IIpoleccaMy HAHOTEXHOJIOTHH, 00pabOTKy pe3yJIbTaToB, MOMYYEHHBIX METOIaMHU
HaHOAMATHOCTUKHU

IIK.1 319 3HaTh (PU3MUYECKUE TPUHIIMITBL, (P PEKTHI U MTPOLIECCHI, JIeXKaIINe B OCHOBE (PYHKIIMOHUPOBAHHS
MHKPOMEXaHUYECKUX H MHUKPOIEKTPOMEXaHUIECKUX CHCTEM

I1K.1 323 3HaTh OCHOBHI KaccuuKayu 00beKTOB HAHO- U MUKPOCHCTEMHON TEXHUKH

[K.1 329 3HaTh (pU3MYECKNE TPUHIMIIB pabOThI, PU3NIECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
W3TOTOBJICHHS ¥ IPUHIMIIBI TOCTPOSHHS MHTETPATBHBIX MUKPOCXEM M (DYHKIIMOHAIBHBIX
3JIEMEHTOB

IIK.1 332 3HaTh (PU3MKO-TEXHOJIOTHYECKHE M SKOHOMHUYECKHE OTPaHNYEHHs] HHTETPAIU 1
MUHHUATIOAPHU3AINH YJICKTPOHHOM KOMITIOHEHTHOM 0a3bl

TIK.1 333 3HaTh OCHOBHBIC TIOHATHA MEXaHUKHU TBEPAOTO NePOPMUPYEMOTo Tea, OCHOBHI pacueTOB Ha
CTaTHYECKYIO U TUHAMHUYECKYIO IPOYHOCTD U KECTKOCTH JIEMEHTOB KOHCTPYKIINH,
KMHEMaTHYECKUI 1 KHHETOCTaTHYECKUH aHAJIN3 ITOIBIKHBIX 3JIEMCHTOB KOHCTPYKIIMH

IK.1 335 3HaTh OCHOBHBIE MOJI0)KEHHSI KBAHTOBOH MEXaHUKHU M CTATHCTHYECKOW (DH3HKH

IIK.1 337 3HaTh (PU3MUYECKHE TPUHIIMITBI pa0OTHI OCHOBHBIX CTPYKTYpP ¥ KOMIIOHEHTOB HaHO-
MHKPOCHCTEMHON TEXHUKHU

IIK.1 343 3HaTh OCHOBHBIE MPUHITUIIBI MOJICTHUPOBAHUS

IK.1 345 HMMETh MIPEJCTABIECHNE O 30HHOM CTPYKTYpe PHEPTEeTHUECKOTO CIEKTPa B TBEP/IBIX TENax
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TIK.1 yl YMeTh IPUMEHATh METOIBI MOACTUPOBAHUS C IEbI0 3G (HEKTUBHON ONTUMHU3AIIUN CBOMCTB
MaTepHaJIOB 1 KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOW TEXHHUKH, TPOIIECCOB HAHOTEXHOJIOTHHA
¥ METOZOB HAHOAWATHOCTHKHU

[K.1 y8 Brnanets HaBBIKaMH pacdeTa OCHOBHBIX IIAPaMETPOB MATEPHATIOB M KOMIIOHEHTOB MUKPO- 1
HaHOCHCTEMHOMN TEXHUKU

[IK.1 yl10 Bnanets HaBbIKaMM IPUMEHEHUS METOIOB pacuéTa U UCCIIeI0BAHUS
MHKPORJICKTPOMEXaHUYECKHX 3JIEMEHTOB U YCTPOWUCTB

[K.1 y30 YMETb COCTaBIATh aICKBATHBIE MOJEIIN

[K.2 31 3HaTh 6a30BBIE TEXHOJIOTHUYECKHE TTPOLIECCH U 000PyI0BaHKE, TPUMEHSIEMbIE B IPOU3BOJICTBE
MaTepHaJIOB U KOMITOHEHTOB HAaHO- 1 MUKPOCHCTEMHOH TEXHHUKH, B TOM YHCIIE, C yYETOM
TpeOOBaHUI PErHOHAIBHBIX IIPEIIPHUITHH

IIK.2 33 3HaTh PU3UUCCKYI0, XUMUKO-(DU3NIECKYIO M TEXHOJIOTHUECKYO CYITHOCTh MPOIECCOB,
MPOTEKAIONINX IPH H3TOTOBICHUH MUKPOCHCTEM; TIPOU3BOJCTBEHHYIO THTHEHY: YUCTOTY
matepuanoB u nomemenuii; ECT/I u e€ npumeHeHune

[K.2 39 3HaTh KIacCH(UKAINIO TBEPBIX TET Ha METAIIIBI, OJXYIIPOBOJHUKN W AUDIICKTPUKH C TOUKH
3pEHMSI 30HHOM TEOpUHU

[K.2 314 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI U CPEJICTBA U3MEPEHHUs] PU3NIECKUX BEITHYHH

[IK.2 315 3HaTh KIacCH(UKALNIO MaTEPHAIOB MUKPOCUCTEMHOM TEXHUKU

I1K.2 318 3HaTh OCHOBBI METPOJIOTUH

IIK.2 319 3HaTh OCHOBHBIE (PM3UKO-XMMUIECKHE CBOHCTBA MAaTEPHAJIOB, HCIIONb3YEMBIX B
MHKPOCHCTEMHOH TEXHHKE

IIK.2 320 3HATh OCHOBHBIC METOJBI M CPEACTBA M3MEepeHHS (HYM3NICCKUX BEITHINH

I1K.2 321 3HaTh pusnueckre 3 GEKTH U SBICHUS, JIeKaIINe B OCHOBE IPUMEHEHHS MaTepUalioB B
MHUKPOCHCTEMHOH TEXHUKE

[K.2 yl Brnamers npoekTHpOBaHHEM TEXHOIOTUN M3TOTOBICHUS 3JIE€MEHTHOM 0a3bl HAaHO- U
MHKPOCHCTEMHON TEXHUKHU

[IK.2 y8 YMeTb NPOBOJUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE MPOEKTUPOBAHHE
KOMITOHEHTOB HaHO-U MUKPOCHCTEMHOI TEXHUKH, HHTEIUIEKTYyaJIbHBIX MUKPOCHUCTEM, CEHCOPOB
U aKTI0aTOPOB

[IK.2 yl2 Bnanets MeToaMH SKCIIEPUMEHTAIBHOTO UCCIIEOBaHUS ApaMEeTPOB U XapaKTEPUCTHK
MaTepuagoB ¥ KOMIIOHEHTOB HAHO- M MUKPOCHCTEMHON TEXHUKH

IIK.2 yl5 Brnamers HaBbIKaMH TPUMEHEHHUS CIIPABOYHOTO aIlllapaTa 1o BEIOOPY TpeOyeMBIX MaTepHallOB U
KOMITOHEHTOB IEKTPOHHOHN TEXHHUKH JJIsl KOHKPETHBIX NPUMEHECHU I

IIK.2 y17 Bramets odopMIleHHEM OTYETHOM HAYYHO-HCCIICIOBATEIFCKON JOKYMEHTAIIHN

I1K.2 y18 ‘YMeTb NPUMEHATh COBPEMEHHBIE METO/IbI UCCIEA0BAHUS )i CUHTE3a U aHaI13a MaTepUaJIoB U
KOMIIOHEHTOB HaHO- 1 MUKPOCHCTEMHON TEXHUKU

[IK.2 y19 YMeTh onpenenars HaJle)KHOCTh, CTAOMIBHOCTD U BOCIIPOU3BOIMMOCTD XapaKTePUCTHK
MaTepuagoB ¥ JIEMEHTOB NP HAJIMYMY BHEIIHUX BO3JCHCTBUI

[IK.2 y22 YMETb IPOU3BOJUTE U3MEPEHHS NEKTPUUECKUX BEIMYHH C IOMOIIBIO AIEKTPON3MEPUTEIBHBIX
AHAJIOTOBBIX W IU(POBBIX IPHUOOPOB, ONPENEINATh TapaMeTPhl PalOdIEKTPOHHBIX YCTPOICTB,
CaMOCTOSITENILHO Pa300paThCsl B IPHHIUITUAIBHOM CXEME YCTPONUCTB, BHITIOIHUTH MOHTAX
PaAHO03IEKTPOHHOTO yCTpoiicTBa

IIK.2 y23 YMETb HHTEPIIPETHPOBATh SKCIEPUMEHTANBHBIE (PU3NKO-XIMUYECKHE JaHHBIC B
TIOJIYTIPOBOJTHUKAX HAa OCHOBE (pyHIaMEHTANBHBIX TIOJIOKEHUI TEOPHUH TBEPAOTO Tela

IIK.3 32 3HATh METOJIBI OIICHKH TEXHUKO-3KOHOMUYECKOH () (heKTHBHOCTH MTPOCKTOB

[1K.3 yl YMeTh HHTEpIPETHPOBATH NOIYyUCHHBIE PE3YJIbTaThl, KPUTHYECKH OLICHUBAThH PE3YIIbTAThI
pacyueToB M SKCIEpUMEHTa

IK.3 y2 YMETb BHIITOJHATH [TPEABAPUTEIILHOE TEXHHKO-9KOHOMHUUECKOE 000CHOBAHHE IMPOEKTOB

IIpou3sBoacTBeHHas (MPeIANIIJIOMHAS) NPAKTHKA: MPAKTHKA M0 NOJy4YeHHI0 MPo¢ecCHOHATBHBIX YMEHHI H ONbITA
npogeccHOHATBHOI 1eATeJIbHOCTH

[K.1 31 3HaTh THITOBBIE IPOTPaMMHBIE ITPOIYKTHI, OPUCHTHPOBAHHbIEC Ha PEIICHHE 3a/1a4
MOJIETIMPOBAHNSI MATEPHAIOB U KOMIIOHEHTOB HAHO-M MUKPOCHCTEMHOM TEXHUKH, yIIPABICHHE
MpoleccaM HAaHOTEXHOJIOTUH, 00pabOTKy pe3ylbTaToB, MOTYYEHHBIX METOAaMH
HaHOAMArHOCTUKHU

TIK.1 319 3HaTh QU3HUECKUE TPUHITUIIEI, (P (HEKTH U MPOIECCHI, JIeXKAIIHe B OCHOBE (DYHKIIMOHHPOBAHUS
MHKPOMEXaHMYECKIX M MUKPOIEKTPOMEXAaHHUECKUX CHCTEM

IK.1 323 3HaTh OCHOBBI Kiaccu(puKanuy 00bEKTOB HAHO- M MUKPOCHCTEMHON TEXHUKHU

IK.1 329 3HaTh (U3MYECKHE IPUHIMIIBI paOOThI, PU3NIECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
W3TOTOBJICHUS M IPUHIUITEI TOCTPOSHHSI HHTETPAIBHBIX MUKPOCXEM U (PyHKIIMOHAIBHBIX
3JIEMEHTOB

IIK.1 332 3HATh (PU3UKO-TEXHOJOTHIECKHE U YKOHOMUYECKUE OTPaHUUICHHsI HHTETPaIliu 1
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MUHHUATIOAPHU3AIIH YJICKTPOHHOM KOMITOHEHTHOM 0a3bl

TIK.1 333 3HaTh OCHOBHBIC TIOHATHA MEXaHUKHU TBEPIOTO NePOPMUPYEMOTo Tea, OCHOBHI pacueTOB Ha
CTaTHYECKYIO U TUHAMHUYECKYIO IPOYHOCTD U KECTKOCTH JIEMEHTOB KOHCTPYKIINH,
KMHEMaTHYECKUI 1 KHHETOCTaTHYECKUH aHAIN3 ITOIBIKHBIX 3JIEMCHTOB KOHCTPYKIIMH

IK.1 335 3HaTh OCHOBHBIE MOJI0)KEHHSI KBAHTOBOH MEXaHUKHU M CTATHCTHYECKON (DH3HKH

IIK.1 337 3HaTh (PU3MYECKHE TPUHIIMITBI pA0OTHI OCHOBHBIX CTPYKTYpP ¥ KOMIIOHEHTOB HaHO-
MHKPOCHCTEMHON TEXHUKHU

I1K.1 343 3HaTh OCHOBHBIE MPUHITUIIBI MOJICTHUPOBAHUS

IK.1 345 VMMETh MIPEJCTABIECHNE O 30HHOM CTPYKTYpe PHEPTEeTHUECKOTO CIEKTPa B TBEP/IBIX TENax

[K.1 yl YMeTh NPUMEHSATH METO/IbI MOJICINPOBAHUS € 11eN1bI0 3 (HEeKTHBHON ONTHMH3ALIUH CBOHCTB
MaTepHaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHHUKH, ITPOIIECCOB HAHOTEXHOJIOTHH
U METOJIOB HAHOJMArHOCTUKH

[K.1 y8 Brnanets HaBBIKaMH pacdeTa OCHOBHBIX IIAPAMETPOB MATEPHATIOB M KOMIIOHEHTOB MUKPO- 1
HAaHOCHCTEMHOMN TEXHUKH

TIK.1 y10 Bnanets HaBbIKaMU MPUMEHEHUS METOJIOB PACUYETA U UCCIIETOBAHMS
MHKPOJIEKTPOMEXaHHMUECKUX AJIEMEHTOB U YCTPOICTB

IK.1 y30 YMETb COCTaBIIATh aIEKBATHBIE MOJEIIN

I1K.2 31 3HaTh 0a30BbIE TEXHOJIOTHYECKHE MTPOLIECCHl U 000py10BaHKE, IPUMEHSIEMBIE B TIPOU3BOJICTBE
MaTepHaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOH TEXHHUKH, B TOM YHCIIE, C yYETOM
TpeOOBaHUH pEerHOHAIBHBIX MPEATNPUATHI

[IK.2 33 3HaTh HU3MUYECKYI0, XUMHKO-(DU3UUECKYIO M TEXHOJIIOTHYECKYIO CYIIIHOCTh MTPOLIECCOB,
MIPOTEKAIOIINX TIPH U3TOTOBJICHUH MUKPOCHUCTEM; TPOM3BOACTBEHHYIO TUTHEHY: YHCTOTY
matepuainoB u nomenienuit; ECT/I u e€ npumeHenune

[IK.2 39 3HaTh KIacCH(UKAINIO TBEP/BIX TE Ha METAILIBI, OJXYIIPOBOJHUKU U AUDJIEKTPHKH C TOYKH
3pEeHUsI 30HHOM TEeOpuu

I1K.2 314 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METOJIBI M CPEJICTBA M3MEPEHUS (HU3MUSCKUX BEIMIUH

[K.2 315 3HaTh KIaCCH(UKAINIO MaTEePHAIOB MUKPOCHCTEMHOM TEXHUKH

[K.2 318 3HATh OCHOBBI METPOJIOTUU

I1K.2 319 3HaTh OCHOBHbIE (PU3UKO-XUMHUYECKUE CBOMCTBA MAaTEPHAJIOB, UCIIOJIb3yEeMbIX B
MUKPOCHCTEMHOM TEXHUKE

I1K.2 320 3HaTh OCHOBHBIE METOIBI M CPEACTBA H3MEPEHHUsS (HU3MUSCKUX BEIIMINH

[IK.2 321 3HaTh Qu3mueckue (PGEKTH U ABJICHUS, JIS)KAIINe B OCHOBE IPUMEHEHHUS MaTEPHUAIOB B
MUKPOCUCTEMHOU TEXHHKE

[IK.2 yl Brnanets npoeKTHpOBaHNEM TEXHOJIOTHH M3TOTOBJICHUS SJIEMEHTHOM 0a3bl HAaHO- U
MUKPOCHCTEMHOM TEXHUKHU

I1K.2 y8 ‘YMeTh IPOBOAUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE IIPOEKTUPOBAHUE
KOMITOHEHTOB HaHO-U MUKPOCHCTEMHOI TEXHUKH, HHTEIUICKTYaIbHBIX MUKPOCHCTEM, CEHCOPOB
1 aKTIOATOPOB

[IK.2 yl2 Bnanets MeTogaMH SKCIIEPUMEHTANIBHOTO UCCIEA0BaHHS NApaMETPOB U XapaKTEPUCTHK
MaTepUaJIOB U KOMIIOHEHTOB HAHO- H MUKPOCHCTEMHOHN TEXHUKU

I1K.2 yl5 Biriagers HaBbIKaMK IPUMEHEHUS CIPABOYHOTO arapara o BEI0OpY TpeOyeMbIX MaTepHAaIoB U
KOMITIOHEHTOB JIEKTPOHHON TEXHMKH U1l KOHKPETHBIX IPUMEHEHUI

I1K.2 y17 Bianets oopMIIeHHEM OTIETHON HAYIHO-MCCISAOBATENbCKOW JOKYMEHTAITUH

[K.2 y18 YMeTh NIPUMEHATh COBPEMEHHBIE METOBI HCCIIEIOBAHNS ISl CHHTE3a U aHAIN3a MaTepUuaaoB U
KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON TEXHUKH

[IK.2 y19 YMeTh onpenensaTb HaJJe)KHOCTh, CTA0OMIBHOCTh M BOCIIPOM3BOIMMOCTh XapaKTEPUCTHK
MaTEepHaJIOB U 3JIEMEHTOB IIPY HAJTMYMHU BHEUTHUX BO3JCHCTBUI

I1K.2 y22 YMETb IPOU3BOJAUTE U3MEPEHUS IIEKTPUUECKUX BEJIMYUH C IOMOIIBIO JIEKTPOU3IMEPUTEIIBHBIX
AHAJOTOBBIX W IU(POBBIX IPHOOPOB, OMPENEIATH TApaMETPhl PaIHOAICKTPOHHBIX YCTPOICTB,
CaMOCTOSITENIFHO Pa300paThCsl B IPUHIUINAIBHON CXEME YCTPONUCTB, BHITIOIHITD MOHTAX
PaAnO3IEKTPOHHOTO YCTPOiCTBa

[IK.2 y23 YMETb HHTEPIPETHPOBATH SKCIIEPUMEHTAIbHBIC (PU3NKO-XNUMHUYECKNE JTAHHBIC B
TIOJIYTIPOBOJJHUKAX Ha OCHOBE (pyHIaMEHTANBHBIX TIOJIOKEHUI TEOPUH TBEPAOTO Tela

I1K.3 32 3HaTh METO/Ibl OLICHKH TEXHUKO-3KOHOMHUYECKOH 3(p(heKTHBHOCTH MPOEKTOB

IK.3 yl YMeTs HHTEpIPETHPOBATH NOTYyUCHHBIC PE3YIIbTAThl, KPUTHIECKH OILICHUBATH PE3YIIBTAThI
pacdeToB M SKCIIEPUMEHTA

IIK.3 y2 YMETb BBIITOJHATH NTPEABAPUTEIILHOE TEXHUKO-9KOHOMHUECKOE 000CHOBAHHE IPOSKTOB

I1IK.19.B yl YMETb ONPEIEIsITh He0OOXOIMMBIE PECYPCHI JUIsl Peasli3aliy IPOSKTHBIX 33/1a4

I1K.19.B y3 YMETh ONPENIEISITh MPOOJIEeMY U CIOCOOBI €¢ PelIeHuUs B IPOEKTE

Focydapcmeeﬁnaﬂ umoceoeas ammecmayust

IoaroToBKa K ¢j1a4ye M ¢1a4a rocyJJapcTBeHHOr0 IK3aMeHa
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OIIK.1 34 MMETb IPEACTABICHUE O CBI3M (PU3UKO-XUMHUECKUX CBOWCTB TBEPABIX TEJ C UX BHYTPEHHEH
CTPYKTYpOH

OIIK.1 35 3HaTh OCHOBHBIC (PU3MUECKHE 3aKOHBI U SIBICHHS

OIlK.1 38 3HATh 0a30BBIC TTOJOKEHUS (PYHIaMCHTATBHBIX Pa3/ICIOB MATEMATHKH B 00beMe, HE00X0IUMOM
JUTS BIIAJICHHST MaTEMaTHYECKUM alliapaToM Juisi 00paboTKu HH(GOPMAIIMY U aHAIN3a JTAaHHBIX B
o0acti npoheCCHOHATBLHON eI TEIbHOCTH

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (DU3HKH, SBIISIOIMINECS 0a30BBIMU JIJIS PEIISHUS 3a1a4
podheCCHOHATBHON ACSITEIBPHOCTH

OIIK.3 36 3HATh DKBUBAJICHTHBIE CXEMbI aKTUBHBIX JJIEMEHTOB

OIIK.3 y6 YMeTh NPOrHO3UPOBATH U3MEHEHUE CBOMCTB AIIEMEHTOB IIPH U3MEHEHHUHU BHEITHUX YCJIOBUH U
BO3JICHCTBHH BPEIHBIX (DaKTOPOB

OIIK.6 y5 BJIAJIETh IEPCOHAILHBIM KOMIIBIOTEPOM KaK CpPEJICTBOM YITpaBieHus HH(popMmanuen

OIIK.6 y6 YMETh OCYIIECTBIISITh MOMCK HH(GOPMAITUH B JIOKATBHBIX U TJIO0ATBHBIX CETAX

IIK.1 323 3HaTh OCHOBHI Kaccu(uKayy 00beKTOB HAHO- U MEKPOCHUCTEMHON TEXHUKH

IK.1 327 3HaTh (PU3MUYECKYIO CYLTHOCTH MPOIECCOB, TPOTEKAIOIINX B TPOBOAHUKOBEIX,

MOy IPOBOTHUKOBBIX, TUJICKTPUIECKUX M MAarHUTHBIX MaTepHaIax B Pa3IMYHBIX YCIOBHUIX
SKCIUTyaTaluy,

IK.1 329 3HaTh (PU3MYECKUE TPUHIMITBI pa0OThI, PU3NYECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
H3TOTOBIICHUS U IPUHIIUIIBI TOCTPOCHUS MHTETPATBHBIX MUKPOCXEM M (PyHKIIOHATBEHBIX
3JIEMEHTOB

IIK.1 331 Bragets MeToIaMH YHCICHHOTO MOJICIIUPOBAHS (PU3HKO-XUMIUECKUX TPOIIECCOB U SIBIICHUM,
JISKAIIHAX B OCHOBE HAHOTEXHOJIOTHH

IK.1 337 3HaTh (PU3MYECKUE TPUHIIMITBI pA0OTHI OCHOBHBIX CTPYKTYpP U KOMIIOHEHTOB HaHO- U
MHUKPOCHCTEMHOHN TEXHUKU

TIK.1 339 3HaTh PHU3NKO-MaTeMaTHIEeCKHe U (PU3UKO-XMMHIESCKHE MOJICIH MPOIIECCOB HAHOTEXHOIOTHH

TIK.1 341 3HaTh MaTEeMAaTUYECKUH ammapar ¥ YHCICHHBIE METOABI IS MOJISIINPOBAHIS (DHU3HUKO-
XMUMHYECKHX MPOLECCOB U ABICHUM, JISKAIIUX B OCHOBE HAHOTEXHOJIOTHH

IK.1 343 3HaTh OCHOBHBIE IPUHIMIIEI MOJAECITUPOBAHHUS

IK.1 y30 YMETb COCTaBIIATh aJIEKBATHBIE MOJEIIN

I1K.2 39 3HaTh KIacCH(UKALMIO TBEPbIX TEJ HA METAILIBI, OJIYIPOBOJHUKU U AUDIEKTPHKH C TOYKH
3pEHMS] 30HHOM TEOpUHU

[IK.2 312 3HaTh pyHIaMEHTAIbHBIE OCHOBBI IIPOIIECCOB CHHTE3a MAaTEPHAJIOB M KOMIIOHEHTOB HAHO- U
MUKPOCUCTEMHON TEXHUKU

IIK.2 313 3HaTh OCHOBHBIE BUBI U CBOMCTBA HAHOMATEPUAJIOB, TUIIOBBIE TEXHOJIOTUYECKUE TPOIIECCHI UX
MOJYYEHHUs, a TAKKe TUIIOBOE 000PYIOBaHHE

I1K.2 320 3HaTh OCHOBHBIE METO/IbI U CPEACTBA U3MEPEHUs PU3NUECKUX BEIHYHH

3ammTa BHINYCKHOW KBATN(PUKAIIMOHHOI PadoThl, BKIKYAs MOATOTOBKY K MpoIleaype 3alHThI U MPOLEeRYPY

3aLUThI

OK.1 y3 YMETb apI'yMEHTHPOBAHO BBICTPAaUBATh JI0KA3aTeIbCTBA, JIOTUKY TIOHUMAaHUS aKTyalbHBIX
MpoeCCHOHANBHBIX U HPABCTBEHHBIX IPOOJIEM

OK.2 31 3HaTh O0IIME 3aKOHOMEPHOCTH U HAllMOHAIIbHBIE 0COOCHHOCTH pa3BuTHs Poccuiickoro
rOCYapcTBa U 00LIecTBa

OK.3 33 3HATh NOAXOBI K (POPMUPOBAHUIO TPOM3BOACTBEHHBIX 3aTpaT Ha U3TOTOBJICHUE MPOLYKIIUH
(pabor, ycuyr)

OK 4 33 3HaTh NpaBa U 0053aHHOCTHU rpaxaaHuHa PO

OK.5 y3 BJIaIETh HaBBIKAMHM ITyOJIMYHOTO BBICTYIUICHUS, YCTHOM MTPE3EHTAIMN PE3yIbTaTOB
npodeccHoHaNIbHO JeITeIbHOCTH Ha PYCCKOM M MHOCTPAHHOM SI3bIKE

OK.5 v4 YMETh OCYIIECTBIATH JEJIOBYIO TIEPEIUCKY Ha PYCCKOM SI3BIKE

OK.5 y5 YMETb JIOTUYECKH BEPHO, apT'yMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M IIMCbMEHHYIO peub B
cdepe npodeccnoHaIBHON NeITENFHOCTH Ha PYCCKOM M MHOCTPAHHOM SI3BIKE

OK.6 yl yMeTb Io0UpaTh NapTHEPOB sl 9P PEKTUBHOM pabOTHI B KOMaH 1€

OK.7 31 3HaTh TPACKTOPHH CAMOPA3BHUTHSI U caMOOOpa30BaHMs B TEUECHHE BCEH JKU3HU

OK.7 33 3HaTh OCOOEHHOCTH NPO(HECCHOHATHLHOTO Pa3BUTHS JTMYHOCTH

OK.8 31 3HATh OCHOBHI 3JI0pPOBOT'0 00pa3a )KU3HU

OK.9 31 3HATh NPOOJIEMBI SKOJIOTHI

OIlK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLIUILINH (MaTeMaTnka, (GU3uKa, XuMus,
OMOJIOTHS M APYTHE CMEIKHBIE IUCLMILINHBI)

OIIK.1 35 3HaTh OCHOBHbIE (PU3MUECKHE 3aKOHBI U SIBICHHS

OIIK.1 36 3HATh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB OT CTEICHH HEYNOPSTOYCHHOCTH

OIIK.1 39 3HaTh YHUBEPCATHHOCTh MATEMATHYECKHX METO/IOB B IO3HAHNWH OKPY>KAIOLIET0 MHPA

OIIK.1 311 3HaTh OCHOBHbBIC 3aKOHBI (DU3UKH, SIBIISTIOIINECS 0A30BBIMH JUIS PEIICHHS 3314
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podecCHOHATBHON AeSITETbHOCTH

OIIK.1 yl Biageth MeTOIaMHU U CpECTBAMH €CTECTBEHHOHAYYHBIX TUCITUTLIAH

OIlK.1 y3 YMeTb NpUMEHSATh 3HaHHsI €CTECTBEHHOHAYYHBIX AUCHUILINH JUIS PELICHUS
PO eCCHOHANBHBIX 3313

OIIK.1 y8 YMETb IPUMEHSTh OCHOBHBIE 3aKOHBI U MPUHIMITBI (PU3UKU B CTAHIAPTHBIX U CXOIHBIX
CHUTYaIMSIX

OIIK.1 y9 YMETh ONUCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSIHHSI B TBEPAOM TeIIe

OIIK.1 yl1 YMETh IPUMEHSTH OCHOBHBIE METOABI MATEMATHIECKOTO aIlllapaTa B MaTeMaTHIECKUX MOJIEIISIX
00BEKTOB M MPOIIECCOB

OIIK.1 yl2 YMETb IPUMEHSTh CTATUCTUYECKUI MOAXO0/ K MCCIEI0BAHUIO IIPOLIECCOB U PEIIESHHIO 3a1a4

OIIK.2 31 3HaTh CBOMCTBA Pa3JIMYHBIX IPYII MAaTEPUAJIOB: JUJIEKTPUKOB, 1I0OIYIIPOBOJAHHUKOB,
MPOBOJIHMKOB, MATHUTHBIX MaTepHalioB

OIIK.2 32 3HATH KIACCH(HUKAINIO TBEPIBIX TSNl HA METAJUIBI, TOTYIIPOBOJHHUKH U AUIIEKTPUKH C TOUKH
3pEeHHSI 30HHOM TEOpUHU

OIIK.2 34 0a30Bble 3HAHMS (QYHIAMEHTAIBHBIX Pa3/eNioB GU3UKH B 00beMe, HEOOXOIMMOM JIJIsl OCBOCHUS
(pU3HUECKUX OCHOB B 0071aCTH Npo(heCCHOHATBHOM e TeIbHOCTH

OIIK.2 37 3HaTh OCHOBHBIE MATEMAaTH4YECKHE METO/Ibl, IPUMEHsIEMbIC B Pa3JIMuHBIX pazfenax Gpusznuku

OIIK.2 38 3HaTh (PU3UKO-MATEMATHUYECKHE MOZEIH IPOLIECCOB B 00beME U Ha OBEPXHOCTH
TTOTYIPOBOIHUKOBBIX MaTepHaIOB

OIIK.2 y6 YMETh OCYIIECTBIIATE IIOCTAHOBKY IIeJiei 1 3a1a4 pabOTHI IPH BEIIOTHEHIH HAYIHBIX
WCCIIEIOBAHUH ¥ OPTraHU3aIMY ONBITHO-NPOMBIIIICHHOTO TPOM3BOACTBA

OIIK.2 y7 BrnaneTs HaBbIKaMH pabOTHI ¢ COBPEMEHHBIM HCCIIE0BATENBCKUM 000pY0BaHUEM

OIIK.2 y8 BBIOMpATh MpoCTeiinire Moienu GU3nIecKUX 00BEKTOB U IPOIIECCOB

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKHE MOICTH (PU3NIECKUX SBICHUH, IeNaTh IPH STOM HEOOXO0IUMBbIE
JOMYIIEHHS ¥ OLIEHUBATh 00J1aCTh MPUMEHUMOCTH PA3IMYHbBIX MOJIENICH, IIIIAaHUPOBATH MPOCTHIC
(u3HUeCcKre SKCIEPUMEHTHI U BBINOIHATH (PU3NIECKHE U3MEPEHUS

OIIK.3 33 3HaTh 0COOCHHOCTH XapaKTEPUCTHK MOJTYIPOBOIHUKOBBIX DJIEMEHTOB

OIIK.3 35 3HATh OCHOBBI TEOPHH MIEKTPOMArHUTHOTO MOJIS

OIIK.4 31 3HATh JIEMEHTHI HAUePTATEIHbHONH T€OMETPUN U MHXKEHEPHOH TpadUKH, TEOMETPUIECKOE
MOJICJIMPOBaHUE, IPOrPaMMHbIE CPEACTBA KOMIIBIOTEPHOH rpaduku

OIIK .4 yl YMeTb IIPUMEHSTh HHTEPAKTHBHBIE IPaMUeCKUe CUCTEMBI JUIS BBIIIOJIHEHHS M PEIAKTUPOBAHMS
H300pKEHUHN M YepTexeH

OIIK.5 32 3HaTh METO/IbI 00PaOOTKH IKCIIEPUMEHTAIBHBIX IAHHBIX COBPEMEHHBIMH ITPOTPaAMMHBIMHU
MaKeTaMu

OIIK.6 31 3HATh MTPABOBBIC OCHOBHI HH(POPMAIIMOHHONW O€30TTACHOCTH M IMIPUHIIMITHI 3aIIIUTH aBTOPCKOTO
npaBa Ha MPOrPaMMHBIE TIPOAYKTHI

OIIK.6 y3 YMETb IIPUMEHSATh OCHOBHBIE METO/IBI, CIIOCOOBI M CPEJICTBA TTOJTyYECHUS, XPAHEHHS 1
nepepaboTku HHPOPMAIMY C MOMOIIBI0 KOMIBIOTEPOB W KOMITBIOTEPHBIX CPEICTB

OIIK.6 y4 YMETb MOJIB30BaThCs HanboJIee pacipocTpaHeHHBIMH O(DUCHBIMU M MaTeMaTHYECKUMHU
NaKeTaMy IPHUKJIaJIHBIX TIPOrpaMM

OIIK.6 y5 BIIQJIETh MEPCOHAIBHBIM KOMITBIOTEPOM KaK CPEJICTBOM YITpaBJICHUs HHGOpMaIeit

OIIK.6 y6 YMETh OCYIIECTBIISITh MOMCK MHGOPMAITUH B JIOKATBHBIX U TJIO0ATBHBIX CETAX

OIIK.6 y7 YMETb UCTIONIB30BaTh CIEHUAIM3HPOBAHHBIC TPOTPAMMHBIE CPEJICTBA TIPH PEIICHUN
PO eCCHOHANBHBIX 3313

OIIK.6 y8 YMETb OLIEHUBATh COCTOSHUE M TCHACHIIMU Pa3BUTUSI HHPOPMAIIMOHHBIX TEXHOJIOTHH U
MH(OpPMATHKH B COBPEMEHHOM OOIIECTBE

OIIK.6 y9 YMETb UCIIOJIB30BATh S3BIKM H CHCTEMBI IPOTPAMMHUPOBAHMS TS PEIIEHUS MPO(ecCHOHATEHBIX
3aj1a4

OIIK.6 y10 YMETb OCYIIECTBIISTh MOUCK HH(POPMAIIMH B JOKAIBHBIX M TTI00ATBHBIX CETAX

OIIK.7 31 Nwmerts npeacraBneHre 0 NEPCHEKTUBHBIX HAMIPABICHUSX Pa3BUTHS MOTYIIPOBOIHUKOBOM
3JIeMEHTHOI 6a3bl

OIIK.7 yl yMeTb paboTaTh Ha nepcoHabHOM KomibioTepe B MS-DOS, OC WINDOWS ¢
HCIIOJIb30BaHNEM OCHOBHBIX NTPHUIIOKEHHUH 00paOOTKH TEKCTOBOW M YMCIIOBOIM HH(POPMANNH,
CHCTEM IPOTPaMMHUPOBAHHS

OIIK.7 y2 BJIAJICTh CBE/ICHUSAMH 00 OCHOBHBIX TEHJICHIMIX Pa3BUTHUS SIEKTPOHHOH KOMITOHEHTHOH 0a3bl

OIIK.8 31 3HaTh IPABOBBIC OCHOBBI M CHCTEMBI CTaHIAPTH3ALUH U cepTH(UKAIN

OIIK.9 yl yMEET 0CBanBaTh HOBBIE IPOrPAMMHbBIE CPECTBA JUIsi MPOGECCHOHATILHON AESTeIbHOCTH

OIIK.9 v4 BJIJIETh METO/IaMH PabOThI C r00AILHBIMU TIOMCKOBBIMH CHCTEMaMHU

OIIK.9 y5 YMETh pabdoTaTh ¢ HHPOpPMAIHEH B TNIOOATHLHBIX KOMIIBIOTEPHBIX CETIX

OIIK.9 y8 yMEeT MPUMEHSTh OCHOBHBIE METO/IBI, CITIOCOOBI M CPEJICTBA ITOMYUCHUS, XPAHCHHUS U

nepepa60TKI/I I/IH(I)OpMaIII/II/I C MMOMOLIBIO KOMITBIOTEPOB U KOMIIBIOTECPHBLIX CPCIACTB
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[K.1

31

3HaTh TUIIOBBIE TPOTPAMMHBIE ITPOAYKTHI, OPUEHTHPOBAHHBIE HA PEIICHUE 32144
MOJICTTUPOBAHUS MATEPUAIIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHOM TEXHUKH, YIIPaBICHUE
TporeccaMi HAHOTEXHOIIOTHH, 00pabOTKY pe3yIbTaTOB, MOTYICHHBIX METOJaMH
HaHOJMAarHOCTHKH

[IK.1 319 3HaTh (U3MUYECKUE IPUHIMIIBL, (P HEKTHI U ITPOLIECCHI, JIeXKaIINe B OCHOBE (PYHKIIMOHUPOBAHUS
MUKPOMEXaHUUECKUX U MUKPOIIEKTPOMEXaHUUECKUX CUCTEM

[K.1 323 3HaTh OCHOBBI KJIacCU(UKAITNH 00BEKTOB HAHO- U MUKPOCHCTEMHOM TEXHUKH

[IK.1 329 3HaTh (PU3HUYECKUE IPUHIIMITBI pa0OThI, PU3NUECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHU
M3TOTOBJICHHS ¥ IPUHIUIIBI TOCTPOSHHS HHTETPATBHBIX MUKPOCXEM M (DYHKIIMOHAIBHBIX
3JIEMEHTOB

[IK.1 332 3HaTh (PU3MKO-TEXHOJIOTUYECKHE M SKOHOMHUYECKHE OIPaHNYEHHs] HHTETPALUU 1
MHUHHATIOAPU3AIMH 3JICKTPOHHOH KOMIOHEHTHOH 0a3bl

[IK.1 333 3HaTh OCHOBHbIE MOHATHSI MEXaHHKH TBEPIOTO 1e(hOPMUPYEMOro Tella, OCHOBBI PACUETOB Ha
CTaTUYECKYI0 M JUHAMHYECKYIO IPOYHOCTD U JKECTKOCTh 3JIEMEHTOB KOHCTPYKIIHH,
KMHEMaTHYECKUI 1 KHHETOCTAaTHUECKUI aHAJIN3 ITOIBIKHBIX 3JIEMEHTOB KOHCTPYKIIHH

IK.1 335 3HaTh OCHOBHBIE IMOJOXKCSHHS KBAHTOBOW MEXaHHUKH M CTATUCTHUCCKON QU3UKH

[IK.1 337 3HaTh (PU3MYECKHE TPUHIMIIBI pa00OTHI OCHOBHBIX CTPYKTYP ¥ KOMIIOHEHTOB HaHO-
MUKPOCUCTEMHON TEXHUKH

[K.1 343 3HaTh OCHOBHBIEC IPHUHIMITEI MOJICITUPOBAHHS

[K.1 345 HMMETh IPEACTaBICHUE O 30HHON CTPYKTYpE SHEPTEeTHYECKOT0 CIIEKTPa B TBEPABIX Telax

IK.1 yl YMeTh NPUMEHSATh METO/IbI MOACINPOBAHUS € 11ENbI0 3()(HEeKTHBHONW ONTHMH3ALIUH CBOHCTB
MaTepHaJIOB U KOMIIOHEHTOB HAaHO- 1 MUKPOCHCTEMHOM TEXHHUKH, TPOIIECCOB HAHOTEXHOJIOTHHA
U METOJIOB HAHOJMArHOCTUKH

[IK.1 y8 Bnaners HaBbIKaMM pacdeTa OCHOBHBIX ITapaMeTPOB MaTEPHUANIOB U KOMIOHEHTOB MUKPO- U
HAaHOCHCTEMHOM TEXHUKHU

[IK.1 y10 Bianets HaBbIKaMH IPUMEHEHHS METOJIOB PACYETA U UCCIIEIOBAHMS
MHKPO3JIEKTPOMEXaHIMUECKUX HJIEMEHTOB U YCTPOICTB

T1K.1 y30 VYMeThb COCTaBIISITh aJeKBAaTHBIE MOAEIIHN

[IK.2 31 3HaTh 6a30BBIE TEXHOJIOTHYECKHE MTPOIIECCH U 000pyI0BaHKE, TPUMEHSIEMBIE B TIPOU3BOJICTBE
MaTepHaJIOB U KOMIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKH, B TOM YHCIIE, C yUETOM
TpeGOBaHHUI perHOHANBHBIX NPEIPUITHHA

IIK.2 33 3HaTh PU3HUCCKYI0, XUMUKO-(DU3NIECKYIO H TEXHOJOTHYECKYO CYIIHOCTh MPOIECCOB,
MIPOTEKAIOIIUX IIPH U3TOTOBJICHUH MUKPOCHCTEM; TPOM3BOACTBEHHYIO THTHEHY: YHCTOTY
marepruanioB u nmomemennii; ECT/I n e€ mpuMeHeHme

[IK.2 39 3HaTh KIacCH(UKALNIO TBEP/BIX TEJ Ha METAILIBL, OJXYIIPOBOJHUKU U AUDJIEKTPHKH C TOUYKH
3peHMsl 30HHOH TeopHu

[IK.2 314 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI U CPEJICTBA 3MEPEHHUsI PU3MIECKUX BEITHYHH

[IK.2 315 3HaTh KIacCH(UKAINIO MaTECPHAIIOB MUKPOCUCTEMHOM TEXHUKU

IIK.2 318 3HaTh OCHOBBI METPOJIOTUU

[IK.2 319 3HaTh OCHOBHBIE (PU3UKO-XUMHUIECKHE CBOHCTBA MAaTEPHAIOB, UCIIOJIL3yEMbIX B
MHUKPOCHCTEMHOH TEXHUKE

[IK.2 320 3HaTh OCHOBHBIC METO/IbI M CPEACTBA U3MEPEHUs (PU3NUECKUX BEIHYHH

[IK.2 321 3HaTh Qu3mueckue GEKTH U ABJICHUS, JIS)KAIINe B OCHOBE IPUMEHEHHUS MaTEPHUAIOB B
MUKPOCHCTEMHON TEXHUKE

[IK.2 yl Brnanets mpoeKTHpOBaHNEM TEXHOJIIOTHH M3TOTOBIICHUS JJIEMEHTHOH 06a3bl HAHO- U
MHKPOCHUCTEMHOM TeXHUKH

I1K.2 y8 ‘YMeTb IPOBOAUTE CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE IIPOEKTUPOBAHUE
KOMITOHEHTOB HaHO-U MUKPOCUCTEMHON TEXHUKH, UHTEIEKTYalbHbIX MUKPOCHUCTEM, CEHCOPOB
Y aKTI0aTOpPOB

IIK.2 yl12 Brnagets MeTOmaMH SKCIEPUMEHTAIBHOTO UCCIEI0BAHUS TAPAMETPOB U XapaKTEPHCTHK
MaTEpHAJIOB U KOMIIOHEHTOB HAaHO- M MUKPOCHCTEMHOM TEXHUKH

IIK.2 y15 Brnamets HaBBEIKaMH TPUMEHEHUS CIIPABOYHOTO aIllIapaTa 1Mo BEIOOPY TpeOyeMBIX MaTepHAIIOB U
KOMITIOHEHTOB JIEKTPOHHON TEXHMKH Il KOHKPETHBIX IPUMEHEHUI

I1K.2 yl17 Brasets odopmIleHHEM OTYSTHOM HAYYHO-HCCIICOBATECILCKON JOKYMEHTAIIMU

[IK.2 y18 YMeTh NPUMEHATh COBPEMEHHBIE METObI HCCIEIOBAHNS TSI CHHTE3a U aHAIN3a MaTepUanoB U
KOMITOHEHTOB HAHO- M MUKPOCHCTEMHON TEXHUKHU

[IK.2 y19 YMeTh onpenensaTh HaJJeKHOCTh, CTAOMIIBHOCTh M BOCIIPOM3BOIMMOCTh XapaKTEPUCTHK
MaTEpHAJIOB U 3JIEMEHTOB IIPH HAJIMYNK BHEITHUX BO3/ICHCTBUN

I1K.2 y22 YMETb IPOU3BOAUTE U3MEPEHUS IJCKTPUUECKUX BEJIIMYUH C IOMOIIBIO JJIEKTPOU3IMEPUTEIIBHBIX

AHAJIOTOBBIX U MU(GPOBBIX MPHOOPOB, ONIPEIEIIATH MAPAMETPHI PATUOIICKTPOHHBIX YCTPOKHCTB,
CaMOCTOSITENTFHO Pa300paThcs B MPUHIHUITHAIBHON CXeMe YCTPOHCTB, BBIIIOIHUTh MOHTAXK
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Paro3JIeKTPOHHOTO YCTPOICTBa

IIK.2 y23 YMETb HHTEPIIPETUPOBATH SKCIEPUMEHTANbHBIE (PU3NKO-XIMUYECKHE JaHHBIC B
MTOJTYTIPOBOTHUKAX HA OCHOBE ()YHAAMEHTAIHHBIX OJO0KECHUH TEOPUH TBEPIOTO Tela

IIK.3 32 3HATh METOJIBI OIICHKH TEXHUKO-3KOHOMUYECKOH () (heKTHBHOCTH MTPOCKTOB

I1K.3 yl ‘YMeTb UHTEPIIPETUPOBATH [IOJIyYECHHBIE PE3YJIBTAThl, KPUTUUYECKH OLIEHUBATh PE3YJIbTAThL
pacyeToB M SKCIIEPUMEHTa

IIK.3 y2 YMETb BBHIITOJHSTH MIPEIBAPUTENFHOE TEXHUKO-3KOHOMUYECKOe 000CHOBAaHHE IPOCKTOB

I1K.19.B y3 YMETh ONPENIEISITh MPOOIEMY U CIIOCOOBI €€ PEeIISHHUs B IPOSKTE

@aKlebmamu@Hble ducuunﬂquz

KommyHukanuoHnHas KyJbTypa UHTepHeTa

OK.5 32 3HaTh 0COOCHHOCTH JICTIOBOTO OOIIECHHS Ha PYCCKOM M HHOCTPAHHOM SI3bIKax

OIIK.6 32 3HATh CYIIHOCTh U 3HaYeHHE MH()OPMAIUK B Pa3BUTHH COBPEMEHHOTO O0IIECTBA, OMAaCHOCTU U
yTPO3, BO3HUKAIOIIME B 3TOM IIPOIIEcCce

O}JHOKpl/ICTaJILHLle JICKTPOHHO-BBIYHCJIUTEC/IBbHbIC MAIIIMHBI

OIIK.7 33 MMETh IIpecTaBieHne 00 OCHOBHBIX HAIPABJICHHUSIX Pa3BUTHSI MUKPOKOHTPOJUIEPHON TEXHUKH

IK.1 334 UMETh NPECTABICHUE O COBPEMEHHBIX MPUHITUIAX TOCTPOSHHSI MUKPOKOHTPOJIEPOB

TIK.1 336 MMETh MPECTaBICHAE O METO/IaX OPTaHMU3aIlUH B3aNMOICHCTBHS HIIEMEHTOB
MHKPOKOHTPOJIIEPOB

IK.1 338 3HATh CTPYKTYPY MUKPOKOHTPOJLIEPOB

IK.1 340 3HATh apXUTEKTYPY siApa MUKPOKOHTPOJLIEPA

IK.1 342 3HaTh OCHOBHBIE BUIbl NAMSITH MUKPOKOHTPOJIEPOB

IK.1 344 3HaTh CUCTEMY KOMaH]l MUKPOKOHTPOJIJIEPOB

TIK.1 346 3HATh MOJCHCTEMY BBOJIA/BBIBOJIa MUKPOKOHTPOJICPOB

IIK.1 y19 YMETb OCYIIECTBIATH BEIOOP THIIA MHKPOKOHTPOJUIEPA B COOTBETCTBHUH C TIOCTABICHHOM
3ajaueit

[IK.1 y21 YMETb UCII0JIb30BaTh MUKPOKOHTPOJIIEPHI IIPU PELIEHUU KOHKPETHBIX 33/1a4 aBTOMAaTH3alu1
SKCIEPUMEHTA U YIIPaBJICHHUsI IPOMU3BOICTBEHHBIMH IIPOIIECCAMHU

[IK.1 y23 HMETh OIBIT IPOEKTUPOBAHUS ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUSI HA OCHOBE
MHKPOKOHTPOJLICPOB

TIK.1 y25 WIMEThH OMBIT HAMTMCAHUS U OTJIAJIKH TTPOrPaMM JJIsi MUKPOKOHTPOJLIEPOB

IIpoekTHas 1eSITEJILHOCTh

I1IK.19.B yl YMETb ONPEEISITh He0OOXOIMMBIE PECYPCHI JUIS PeasTU3aluy TPOSKTHBIX 33/1a4

I1K.19.B y2 YMETh OPTaHU30BBIBaTh M KOOPJIUHUPOBATH PA0OTY YYACTHHKOB MPOEKTA

I1K.19.B y3 YMETh ONPENIEISITh MPOOIEMY U CIIOCOOBI €€ PEelIeHHUs B IPOSKTE
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