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1. O6ue mojoKeHus

1.1 JIOKYMEHTBI, perjaMeHTHPYIOIIMEe COAepP:KAHNe M OPraHu3anul 00pa3oBaTeIbHOIO

npouecca

OOpaszoBarenbHass MporpamMma, peaju3yeMass 1o  HampasieHHio moarotoBku  28.03.01
HaHoTexHOMOrMM W  MHUKPOCUCTEMHAas TEXHUKA, IPEACTaBIsieT COO0O0M KOMIUIEKC OCHOBHBIX
XapakTEepUCTHK oOpa3oBaHus (00beM, coAep)KaHUE, IUIAHUPYEMbIE pe3yNabTaTbhl), OPraHU3aIMOHHO-
IelarOrMYecKuX YCIoBUHM, (opM aTTecTaluu, KOTOPBIA MPEJCTAaBIEH B BUJE CIEIYIOLIEr0 KOMIUIEKTa
JIOKYMEHTOB:

e 00Iel XapaKTepuCTUKU 00pa30BaTeIbHOM IPOrpaMMBbl BBICILIET0 00pa30BaHus;

e y4eOHOrO IUIaHa,

e KaJleHAApHOTo y4yeOHOro rpaduka,

® PaboYMX MPOTpaMM IUCIUTUTHH (MOTyJeH);

® TIPOrpaMM NPaKTHUK;

¢ (GOHJIOB OLIEHOYHBIX CPEJICTB M0 TUCIHUIIMHAM M FOCYJapCTBEHHON HTOTOBOM aTTeCTAlLlNH;
® METOJUYECKHX MaTEpUAJIOB.

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

KoMmriekT TOKYMEHTOB IO 00pa3oBaTeNbHOW NporpaMMe OOHOBISIETCS €KErOJHO C YYeTOM
Pa3BUTHSL HAYKU, KYJIbTYPbl, 3KOHOMUKH, TEXHUKH, TEXHOJOTHH U COLMAILHON CQepHl.

1.1.1 B oOmieii xapakTepucTuke 00pa3oBaTEIbHON MPOrPaMMBI YKa3bIBAIOTCS:
KO/l 1 HAMMEHOBAaHUE HAIIPABICHUS [TOJITOTOBKH;
HaIpaBJICHHOCTH (TPOo(dMIiTh) 00pa30BaTEIBHOMN MPOTPaMMBI;
KBaJIM(PUKAIHSL, IPUCBABAcMasi BBITYCKHUKAM;
BUJI TPO(heCCHOHAIBHON AEATEIBHOCTH, K KOTOPOMY TOTOBSITCS BBIITYCKHUKH;
e [UJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI 00pa30BaTEIbHON IPOrPaMMbl — KOMIIETEHIIMH, KOTOPBIMU
JIOJDKHBI 00J1a1aTh BBITYCKHUKH:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTaHIAPTOM;
- YCTaHOBJIEHHBIE OpraHu3aluedl JOMNOJHUTENbHO K KOMIETEHLHUSM, YCTAHOBJICHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM, C YYETOM HalpaBlIeHHOCTH (mpoduisi) oOpa3oBaTenbHON
MIPOrpamMMEl;
®  [UIAaHUpPYEMbIe Pe3yJbTaThl O0YUEHMS MO KaXI0M JUCHUIUIMHE (MOIYJII0) U MPAKTUKE - 3HAHUS,
YMEHUS, HABBIKU U (WJIN) OMBIT AEATENbHOCTH, XapaKTepHU3YIOLIUe 3Tamnbl (POPMUPOBAHUS KOMIIETEHINN 1
oOecrneunBaroIIye JOCTUKEHHE IIJIAHUPYEMbIX PE3yJIbTaTOB OCBOCHMS 00pa30BaTeIbHON IPOrPaMMBI.

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

112 B yyeOHOM TIulaHE YyKa3bIBaeTCs IepeyeHb JUCHUIUIMH (MOnyJei), MNpakTHK,
aTTECTAIIMOHHBIX HCIBITAHUN TOCYJapCTBEHHOW HTOTOBOW aTTECTAlMK OOYYarOIIUXCs, JPYTHX BHIIOB
yueOHOI NesTenbHOCTH (Aajee BMecTe - BUABI Y4eOHOH MAeATeNbHOCTH) C yKa3aHMEeM HMX o0beMa B
3aUeTHBIX €AMHMIIAX, TIOCIEI0BATEIbHOCTH U paciipeieiieHus 1o nepuojiam oOydenus. B yueOHoMm 1iane
BBIJIENII€TCSL 00BeM pabOThl 0OYUYAIOIIMXCS BO B3aUMOJEHCTBUY € MpenojaBareieM (Jlajee - KOHTaKTHas
pabota obyuaromuxcsi ¢ npenogaBaTeneM) (10 BUAAM Y4€OHBIX 3aHSATHUN) M CaMOCTOSITEILHOM pabOThI
o0yyaroImuxcst B akaJleMUUecKux vacax. [ kakaoi AMCHUIUIMHBL (MOAYINA) U MPAKTUKU yKa3bIBAaeTCS
dbopma MpoOMEKYTOIHON aTTECTAIMH 00yUYaIOIIUXCSI.

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

1.1.4  Pabouas mporpamMma AMCHUUIUIMHBI (MOZYJIS1) BKIIOUAET B ceO:

e  HaWMEHOBaHHWE IUCUUIUIUHBI (MOAYIIS);

® [iepeueHb IUIAHMPYEMBIX PE3yJbTaTOB OOYYEHHS MO AMCUUILIMHE (MOJAYINIO0), COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbl;

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



e 00BEM AMCLUUIUIMHBI (MOMYJIS) B 3a4ETHBIX €MHULAX C yKa3aHUEM KOJIMYECTBA AKaJEeMHUYECKUX
YacoB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydaromuxcsl ¢ mpernojaBaTeneM (1Mo BHAAM y4eOHBIX
3aHATHI) U Ha CAMOCTOSITEIFHYIO padoTy 00yJaromuxcs;

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

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

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

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

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

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

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

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

1.15 TIIporpamma mpaKTUKH BKIIOYAET B CEO:

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

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

e  yKa3aHME MecTa PAKTUKU B CTPYKType 00pa3oBaTeIbHON MPOrpaMMBbl;

e yKa3aHMe oObeMa MPAKTUKU B 3aUETHBIX €IMHUIIAX U €€ IPOJO0JDKUTEIBHOCTH B HEJEJIAX JIH0O B
aKaJeMUYECKUX WM ACTPOHOMUYECKUX Yacax;

e  cojepXkaHHE NIPAKTUKH;

e ykazaHue ()OpM OTUETHOCTH I10 MPAKTHKE;

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

e [epedeHb yueOHOW JIuTepaTypsl U pecypcoB cetu "VHTepHeT", HEOOXOAUMBIX IJIsi IPOBEACHUS
NPaKTUKU;

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

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

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

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

e ONUcaHHWe IOKa3zaTeliel M KPUTEPHEB OLEHMBAHUSA KOMIETEHIMH Ha pa3lM4yHbIX dTamax Hux
(dopMHpOBaHUs, ONMHUCAHHE IIKAJI W TMPOLEAYp OLEHMBAHUS JUII KaXJOro pe3ylbTara OOy4eHHUs II0
JUCIUIIMHE (MOAYIIIO) UITU TPAKTHKE;

® THUIOBbIE KOHTPOJbHBIC 33/JaHUS WM WHBbIE MaTepHalbl, HEOOXOIMMBbIE IJIsi OLEHKH 3HAHHM,
YMEHUH, HaBBIKOB M (WJIM) ONbITAa JESITEIbHOCTH, XapaKTePU3YIOUMX d3Tanbl (OPMHUPOBAHUS
KOMIIETEHIIU B MPOLIeCCe OCBOCHUS 00pa30BaTeIbHON MPOrpaMMBbl;

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

1.1.7  ®oHJ OLEHOYHBIX CPEICTB JAJIsl TOCYJapCTBEHHOI UTOrOBOM aTTeCTal[iy BKJIIOYAET B ceOsl:
® [epevyeHb KOMIETEHLUH, KOTOPbIMU JIOJDKHBI OBJIAJIETh OOydalouecss B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON MPOTPaMMBl;

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



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

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

1.2 lleanb (Muccusi) od0pa3oBaTesibHOI NPOrpaMMbl

Muccust o6pa3oBatensHoil porpammbl 28.03.01 HaHOTeXHOIOTHMM M MUKPOCHCTEMHAsT TEXHHKA,
npoduns:  MukpocuctemMHass ~ TexHUKa  (OCHOBHOM  BuA  JesTeslbHOCTH  [Ipom3BoaCTBEHHO-
TEXHOJIOTUYECKasi) COCTOUT B MOATOTOBKE BBITYCKHUKOB, CIIOCOOHBIX OCYIIECTBISTH MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKYIO MPO(ECCUOHANBHYIO JESTEIbHOCTD, CBSI3aHHYIO C CO3/IaHUEM MHUKPO- U HAHOCHCTEM,
UHTEJUICKTYaJbHBIMH ABTOHOMHBIMH HM3MEPUTEIbHBIMH CHUCTEMaMH, MHUKPOAJIEKTPOMEXaHUUECKUMHU
CUCTEeMaMM, KOMIIOHEHTAaMU MHKPO- MU HAHOCHCTEMHOW TEXHUKH, MHKPO- M HaHODJIEKTPOHUKOM,
OITO3JICKTPOHUKOH, MHKPOCEHCOPUKOH, KOMIBIOTEPHBIM MOJEIMPOBAHUEM U HPOCKTHPOBAHUEM
puOOPOB U YCTPOICTB MUKPOCUCTEMHON TEXHUKH.

Llenmu oOpa3oBaTeNbHONM MPOrpaMMbl 0a3UPYIOTCS Ha COBOKYIMHOCTH 3HAHHM, YMEHUH, HABBIKOB U
METOJIMK, KOTOPBIMH JOJDKHBI 00s1aaTh BeimyckHukH OIT 28.03.01 mocne o0y4ueHus u uyepe3 HEKOTOPbIi
npoMexyTOK BpemeHu mnocie obydenus. Taxxke menu OIT 28.03.01 crpostcs Ha MPUHITUIIE COOTBETCTBHS
npodeccuonansubix TpeboBanuit OIl, mpodeccroHaNbHBIX CTaHAAPTOB MOJIYIMPOBOJAHUKOBOW OTPACIH,
KOTOPBIC YAOBIETBOPSIOT MPOdEeCCHOHATBHBIM TpeboBaHUsM 0a3oBbiXx pabortomartenein (AO «H3IIII ¢
OKbB» u AO «HIIIT «BocTok»).

1.3 Cpoxu ocBoeHusi 06pa3oBaTe/ibHON NPOrpaMMbl

O6bem mnporpammbl OakanaBpuaTa coctaBiseT 240 3adeTHbIX enuHUI] (Janee - 3.€.)  BHE
3aBHCUMOCTH OT MPHUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, peau3aliy IporpaMMbl OakagaBpuara
M0 UHIUBUIYATbHOMY Y4eOHOMY IUIaHY, B TOM YHCJIE YCKOPEHHOMY OOYUEHHUIO.

Cpok moxydeHusi oOpa3oBaHHs 1O 00pa30BATEIBHOW TporpaMMe B OYHOW Qopme 0oO0ydeHus,
BKJIIOUasl KaHUKYJbI, MPEAOCTaBIsIEMbIE TOCE MPOXOXKIECHUS TOCYTapCTBEHHON HTOTrOBOM aTTecTalu,
BHE 3aBUCHUMOCTU OT MPUMEHSIEMBbIX 00pa30oBaTeNbHbIX TeXHOJOrui cocrasiusier 4 roxa. OObem
nporpaMMsbl OakajgaBpuarta, pealru3yeMblil 3a OuH y4eOHbIi ro, coctasiseT He 6omnee 60 3.e.

1.4 sA3pIk peann3zanuu 00pa3oBaTeIbHON NPOTrPAMMBbI
OOpaszoBarenbHas  JEATEIBHOCTH IO  INporpamMme  OakajaBpuaTa  OCYILIECTBISETCS  Ha
roCyIapCTBEHHOM s3bike Poccuiickoi denepanui.

1.5 HopmaTuBHas 0a3a

TpeboBaHMsT M yCIOBHSA peajM3allMd OCHOBHOM 0O0pa3oBaTeIbHONW MpPOTrpaMMbl ONPEIEISIOTCS
@®enepalibHBIM  TOCYAApCTBEHHBIM  00pa30BaTENbHBIM  CTAaHJApPTOM  BBICIIETO 00pa3oBaHUs IO
HanpasyieHuto noArotoBkn 28.03.01 HaHOTEXHOJIOrMM M MHUKpPOCHCTEMHAs TEXHMKA, YTBEP KIECHHBIM
npukazoM MunoOpHayku Poccum ot 06.03.15 Nel77 (3apeructpupoBan Muntoctom Poccun 31.03.15,
peructpannoHHbldi Ne36650), a Takke TOCyJapCTBEHHBIMH HOPMAaTHBHBIMU aKTaMU M JIOKAJIBHBIMHU
aKTaMu o0pa30BaTeNbHOM OpraHu3aluy.

1.6 OcobennocTu 00pa3oBaTeIbHOI MPOrPaMMBbI

ITpu pa3paboTtke obpazoBarenbHOil mporpammsbl 28.03.01 HaHOTeXHOJOIMM M MHMKpPOCHCTEMHAs
TexHuka (mpodwmib: MukpocucTeMHass TEXHHKA) y4Te€Hbl TpeOOBaHHS PErMOHAIBHOIO phIHKA TPYZa,
COCTOSIHUE U NEPCIEKTUBBI Pa3BUTHUS MOJIYIIPOBOIHUKOBOM OTpaciy.

Komnerenuuu, mnpuoOperaeMble  BBIMYCKHUKaMH, CGOPMYJIHUPOBAHBI TaKkKe C  y4ETOM
npodeccuoHanbHoro  crangapra:  «40.058  MHkeHep-TeXHOJOr IO  MPOU3BOACTBY  H3JENUN
MUKpOITEKTpoHUKH» " «40.006 WmxeHep-texHoimor B 00JaCTH TPOM3BOJACTBA HAHOPA3ZMEPHBIX
MOJYIPOBOJHUKOBBIX ~ NMPUOOPOB M HHTErpajbHBIX cxem». CooTBeTcTBHE NPO(PECcCHOHATBHBIX
komneTeHmit ®I'OC BO tpynoBeiM GyHKIUAM, cHOPMYIHPOBAHHBIM B TPO(ECCHOHATIEHOM CTaHIapTe,
npuBezieHo B Tabnuie 1.6.1.



Tabmuma 1.6.1

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

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

IPOTPaMMBI N
MPEUIOKEHUI0 paboToaarenen
—CMOCOOHOCTh MIPOBOJIUTH ¢busuko- | O000EeHHbIE TPYAOBbIE GYHKIMM:
MAaTEMAaTHUYECKOE mozenuposanue | 1. PaspaboTka, BHEApEHUE HOBBIX U BBIPAOOTKA

UCCIIETyeMbIX TPOIIECCOB HAHOTEXHOJOTHH H
O0OBEKTOB HAHO- ¥ MUKPOCHCTEMHOW TEXHHKH
C HCIIOJIb30BaHUEM COBPEMEHHBIX
KOMIIbIOTEPHBIX TexHoorui (ITK-1)

—CTMOCOOHOCTh MPOBOAWTH MPEIBAPUTEIHLHOE
TEXHUKO-IKOHOMHYECKOE 000CHOBaHHE
npoekToB (ITK-4)

—TOTOBHOCTh PACCUUTHIBATh U MPOEKTUPOBATH

KOMITOHEHTBI ~HAHO- W  MHKPOCHCTEMHOMN
texuuku (ITK-5);
—TOTOBHOCTH UCITOJIb30BATh 6a30BbIC

TEXHOJIOTHIECKHE TPOIECCHl U 000pyI0BaHHME,
[pUMEHSEMBIE B IPOM3BOJCTBE MAaTepHasoB,
KOMIIOHEHTOB HAHO- M MHKPOCHCTEMHOM
texuuku (ITK-8);

pEKOMEHIalUi IO KOPPEKTUPOBKE CYIIECTBYIOIINX
TEXHOJOTHYECKHUX MPOIECCOB BHIMTYCKA U3ICTHIl
MHUKpPO3IeKTpoHHKH (40.058).

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

3. O6ecrnieuenne (HyHKITMOHUPOBAHHS
HaHO3JICKTPOHHOTO MPOU3BOJICTBA B COOTBETCTBUU C
TEXHOJOTUYECKOH qoKkyMeHTamuen. [lognepxka u
yIY4IIEHUE CYIIECTBYIONINX TEXHOIOTHUECKUX
MIPOLIECCOB U HEOOXOIUMBIX PEKUMOB IPOU3BOJICTBA
BBIITyCKaeMou opranuzarueit npoaykiuu (40.006).
4. Pa3paboTka 1 BHEJPEHUE COBPEMEHHBIX
TEXHOJOTHYECKHUX TPOIIECCOB, OCBOCHUE HOBOTO
000pyn0OBaHusl, TEXHOJIOTUYECKON OCHACTKH,

HEOOXOUMBIX PEKUMOB MPOU3BOICTBA HA
BBHIITyCKaeMylo opranusanueii npoaykiuto (40.006).
5. Pa3paboTka nporpaMM BHEPESHUSI HOBOW TEXHUKH
Y TEXHOJIOTHH 10 CBOEMY HarpaBieHuto. Pa3pabotka
TEXHOJOTHYECKUX MapUIPyTOB U3TOTOBICHUS
HaHOAIEKTPOHHBIX u3aemnii(40.006).

6. Bnagenue HaBbIKaMU KOMIIBIOTEPHOTO
MOJICJIMPOBAHUS U MPOSKTUPOBAHUS IPUOOPOB U
YCTPOMCTB MUKPO- U HAHOCUCTEMHOUN TEXHUKH B
coBpemeHHbIX CAIIP.

0a3oBoe
obopynoBaHue

—TOTOBHOCTh UCII0JIb30BATh
KOHTPOJIbHO-U3MEPUTEIBHOE
JUTSL METPOJIOTUYECKOTO obecrnieueHus
HCCIEeA0BaHUI U IIPOMBIIIUIEHHOT O
MIPOU3BOJICTBA MAaTEPUAIIOB M KOMIIOHEHTOB
HaHO- 1 MUKpocucteMuon Texuuku (I1K-9);

—TOTOBHOCTh ~ pa0oTaTh HAa  COBPEMEHHOM
TEXHOJIOTUYECKOM 000py/I0BaHUH,
UCIOJIb3YEMOM B IIPOM3BOJCTBE MATEPUAIIOB U
KOMIIOHEHTOB HaHO- M  MHUKPOCHUCTEMHOI
texuuku (ITK-10);

[Tpu peanuszanuu oOpa3oBaTeIbLHON MPOrpaMMBbl IPEIYCMOTPEHO COMPOBOXKJIEHHE 00yUYarOIIUXCs
aKaJEeMUYECKUM KOHCYJIbTAaHTOM, OKa3bIBAIOLIUM COJAEUCTBUE B (HOPMHPOBAHUM HWHAMBHUAYAIbHBIX
00pa30oBaTeNbHBIX TPACKTOPUHM, BBHIOOPE NUCLUILIMH, OOECIEeYMBAIOIUX MPOPECCHOHATBLHOE pa3BUTHE
CTYZEHTA.

1.7 BocTpeGoBaHHOCTH BHINYCKHUKOB

BeimyckHukn — o0pa3oBaTenbHON  MpOrpaMMbl  BOCTPEOOBAHBI  OTKPHITHIM  aKIIMOHEPHBIM
obmiectBoM HoBocnGupckuil 3aBoj1 OJYyNPOBOJHUKOBBIX IPUOOPOB C OCOOBIM KOHCTPYKTOPCKUM OIOPO
(AO «H3III c¢ OKBb») u OTKPHITBIM aKUMOHEPHBIM OOIIECTBOM HAayYHO-IIPOU3BOICTBEHHBIM
npennpusitueM Boctok (AO «HIII «Boctok»), KOTOpbIE BBICTYNAIOT OCHOBHBIM MOTpPEOUTETIEM
BBITYCKHUKOB, oOydarommxcs 1o HampasieHuto 28.03.01 (mpodwmis: MukpocucTeMHas TEXHUKA).
JlaHHBIE TIPEINPUATHS BXOIAT B NMEPEUYCHb, BKIIOUECHHBIX B CBOJIHBIA peecTp OpraHH3amuid 0OOpPOHHO-
npomblieHHoro komriekca (IIpuka3 MuHuCTEpCTBa NPOMBIIUIEHHOCTH W TOpProBiu Poccuiickoit
Oenepannu No.137 ot 5 deBpans 2013 1.)

[TonroroBka no HampasneHuio 28.03.01 HaHOoTeXHONIOrMHM M MHKPOCHCTEMHAs TEXHHKa BeJETCs
kadeapoi [lomynpoBoAHUKOBEIX MPUOOPOB U MUKPO3IEeKTpoHUKH HI'TY cOBMECTHO ¢ mpeanpusTusiMu
3JIEKTPOHHOU MPOMBIIITIEHHOCTH I'. HoBOoCcMOMpCKa Ha OCHOBaHUH CYIIECTBYIOLIUX JIOTOBOPOB.

B pamkax »stux poroBopoB OakanaBpsl HampasieHus 28.03.01 BBINONHSIOT BBITYCKHBIE
KBaJIM()UKAIIMOHHBIE pabOTHl Ha pealibHble HAYYHO-HCCIIE0BAaTEIbCKUE TEMBI, CBS3aHHbIE C MPoOIeMamMH,
pemaembie AO «H3IIII ¢ OKb» u AO «HIIIT «BocTok».



TpynoycTpoMCTBO BBITYCKHUKOB ocymiecTBisgeTcsa npeumyniectBeHHO B AO «H3IIT ¢ OKb» u
AO «HIIIT «BocTok» Ha AOKHOCTH MH)KEHEPHOT'O COCTaBa, JIMOO B BUJE TOCTYIUICHUS! B MaruCTParTypy,
a 3areM acnupaHTypy. OcTalbHble BBITYCKHUKH TPYJOYCTpauBaloTCAd MO0 Ha NPEANPUATHAX U
KOMITAaHUSAX MHUKpO3JIeKTpoHHOro mnpopwmns r. HoBocubupcka u  Poccuiickoit ®Penepanuu, muodo
IPOIOJIKAIOT MTPO(ECCUOHATIBHYIO Kapbepy 3a pyOexoMm.

2. KBanuduxkanmoHHasi XapaKTePUCTHKA BbINYCKHUKA

2.1 ObaacTp npogdeccuoHaIbLHOM NesITeJIbHOCTH BBIITYCKHUKOB, OCBOUBIIIUX
00pa3oBaTeNbHYIO0 MPOTrPaMMy, BKJIIOYAET COBOKYIMHOCTH CPEJICTB, CIIOCOOOB M METOAOB UEJIOBEUYECKOM
NESITEIbHOCTH, HAIIPABJIEHHBIX HA TEOPETUYECKOE U IKCIIEPUMEHTATBHOE UCCIIEJOBaHIE, MATEMAaTHUYECKOE
U KOMIIBIOTEpPHOE MOJCIUPOBAHUE, MPOCKTUPOBAHUE, TEXHOJIOTMIO IMPOU3BOJCTBA M HKCILTyaTaIHIO
MaTepuaioB, MPUOOPOB U YCTPOUCTB HAHO- U MUKPOCUCTEMHON TEXHHUKHU Pa3IMYHOr0 (QYHKIMOHATIHLHOTO
Ha3Ha4YCHMs, pa3paboTKy U MPUMEHEHHE IPOIECCOB HAHOTEXHOJIOTUU U METOJ0B HAHOIUArHOCTHKH.

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

2.3 OCHOBHBIM BHJIOM IPO(ECCHOHATIBHON JESATENBHOCTH, K KOTOPOH TOTOBUTCS BBITYCKHUK
o0pa3oBaTeNbHON IPOTrpaMMel, siBiseTcs: IIpou3eoocmeenno-mexnonocuuecKkas.

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

— BBINOJHEHHE PabOT MO TEXHOJOTMYECKOW IMOATOTOBKE IMPOU3BOJICTBA MATEPUATIOB U KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH;

— TIPOBEJCHHME TEXHOJOTMYECKUX MPOLECCOB MPOM3BOJICTBA MAaTEpPHAJIOB M KOMIIOHEHTOB HAHO- U
MUKPOCHUCTEMHOM TEXHHKH;

— OpraHM3alysi METPOJIOTHYECKOro oOecreueHus] MPOU3BOJICTBA MAaTEPHAJIOB U KOMIIOHEHTOB HaHO- U
MUKPOCUCTEMHOU TEXHMKH.

2.5 Ilnannpyembie pe3yabTaThl OCBOCHHA 00Pa30BATEJIbLHOM NPOrpaMMbl (KOMIIETEHIINH).
B pesynbrare ocBoeHus: 00pa3oBaTeabHOM MPOrpaMMBbl Y BBIITYCKHHUKA JTOJKHBI OBITH C(HOPMUPOBAHbI
crenyroomue komnereHnuu (tadbmumna 2.5.1).
Tabnuua 2.5.1

Koanl | KoMnerenunu, 3Hanusi/yMeHus
Obwexynomypnoie komnemenyuu (OK)
OK.1 CIOCOOHOCTH UCIO0JIb30BAaTh OCHOBBI (pu10cO(PcKUX 3HAHM 1151 (POPMUPOBAHUSA

MHPOBO33PEHYECKON MO3HLHHU

yl | ymeTs ynorpebnsate 6a3zoBble GuI0coPcKkre KaTeropuu U MOHITHS

y2 YMETb IPUMCHATDH O6H_ICHay‘{HBIC MCTObI UCCIICAOBAHNS, TIOHUMATh OTJIMYUC HAYYHOT'O
moaxoJa OT HCHay4YHOI O

y3 | yMETb apryMEHTHUPOBAHO BBICTPAaUBaTh J0KA3aTENbCTBA, JIOTUKY IOHUMAaHNUs aKTyaJIbHbIX
npoeccHoHaAbHBIX U HPABCTBEHHBIX MpobiieM

OK.2 CIIOCOOHOCTH AHAJIM3MPOBATH OCHOBHbIE ITANBI M 3AKOHOMEPHOCTH HCTOPHYECKOI0
Pa3BUTHA 001IeCTBA 1Jisi POPMHUPOBAHHUS IPAKAAHCKON MO3HIIUH

31 | 3HaTH 0OIIME 3aKOHOMEPHOCTH M HAallMOHAJIbHBIE 0COOEHHOCTH pa3BUTHs Poccuiickoro
rocyJapcTBa 1 o0IIecTBa

32 | 3HaTh UCTOPUIO OOIIECTBEHHO-TIOJIUTUYECKON MBICIIH, B3aWMOOTHOIIIEHUH BJIACTH M OOIIECTBA

yl | ymeTb popMynupoBaTh COOCTBEHHYIO MO3UILIMIO IO COBPEMEHHBIM Ipo0emMaM 00I11eCTBEHHO-




TMOJIMTUYCCKOI'O pa3BUTHUSA

y2 | yMeTh aHAIU3UPOBATh TEHJICHIIMA COBPEMEHHOTO OOIIECTBEHHO-TIOJIUTUYECKOTO U
COLIMOKYJIBTYPHOI'O pa3BUTHUS

OK.3 CIMOCOOHOCTb MCIO0JIb30BATH OCHOBBI IKOHOMHUYECKUX 3HAHUN NPH OLEHKe
3((PeKTUBHOCTH Pe3yJIbTATOB J1eITEJILHOCTH B Pa3JMUYHBIX cepax

31 | 3HaTh MexaHu3M (YHKIIMOHUPOBAHUS U PETYJINPOBAHUS OTPACIIEBBIX PHIHKOB

32 | 3HaTh OCHOBHEIC KaTeropnu, 3aKOHOMCPHOCTHU U MPUHIHUIILI pa3BUTHUA SKOHOMUYCCKUX
IIpOoICeCCOB HA MAKPO- U MUKPOIKOHOMHWYCCKOM YPOBHC

33 3HATHh MMOAXOObI K q)OpMI/IpOBaHI/IIO HpOI/I3BOl[CTBeHHBIX 3anaT Ha U3TOTOBJICHUC HpOIIyKLII/II/I
(pabor, yciyr)

34 | 3HATHh MPUHLMUIBI TpoOLEcca Pa3pabOTKH, MIPHUHATHUS, OPTAaHU3ALUN UCIIOHEHUS
YIPAaBIECHYECKUX PEIICHUI

35 | 3HaTh OCHOBEI opraHu3alv 1 yIpaBJICHUA NPCANPUATHEM B YCIIOBHUAX PhIHKA

yl | yMeTb NpUMEHSTh OCHOBHBIE MOJIESTM U METO/Ibl MAKPO- U MUKPOIKOHOMHUUYECKOT'O aHaIu3a B
npoeccroHabHOI e TEIbHOCTH

y2 | yMETb IPUMEHSATH METO/IbI OTIPE/ICICHUS TOTPEOHOCTH (B COOTBETCTBHH C LIEIISIMH
MPEANPUATHS) U CTOUMOCTHOM OLIEHKH Pa3INYHbIX (TPYIOBBIX, TEXHUUYECKUX U
MaTepUaIbHbIX) PECYPCOB NMPEANPUATHUS U MOKA3ATEIN UX UCIOJIb30BaHUS

y3 YMETh OLICHUBATH ACATCIBHOCTD NPCAIIPUATHA U €TO noz[pasﬂeneHHﬁ, OPHUCHTHUPYACH HA
MAaKpO- 1 MUKPOSKOHOMHWYCCKHUC IMTOKA3aTCIIN

y4 | yMETb OLICHMBATh YIIPABJICHUE IPEAIPUIATHEM C MIO3ULIMHA BHYTPEHHETO COCTOSIHUS U
BHEIIIHETO OKPYKEHUS

y5 | ymeTh popmMupoBaTh paboTOCIIOCOOHYIO KOMaHY ISl peaTn3aluy MPOoQecCHOHaTbHBIX
¢byHKIui 1 co3aaBath 3pPEKTHBHYI0O KOMMYHUKAIIMOHHYIO CUCTEMY

OK 4 CIOCOOHOCTH HCII0JIL30BATH OCHOBBI IPABOBBIX 3HAHMI B Pa3/IMYHBIX cepax
AeATeIbHOCTH

31 | 3HaTH OCHOBOIIOJIAraromue nNpaBoOBbIC KATCTrOPUH, CYIIHOCTh U COLIMAJIbBHYIO ICHHOCTEL ITpaBa

32 | 3HaTh OTPACIIEBYIO HAPABICHHOCTh MPABOBBIX HOPM, B TOM YHCJIE C Y4ETOM COOCTBEHHOM
podecCHOHABHOM IEATEIIBHOCTH

33 | 3HaTh MpaBa U 00I3aHHOCTHU TpakaHuHa PO

yl | yMeTb OCYyLIECTBIATH peanu3aliiito HOpMaTUBHO-IIPABOBBIX aKTOB B c(epe npodeccruoHaIbHON
JEeATEIbHOCTH

OK.5 CMOCOOHOCTH K KOMMYHMKAIIMU B YCTHON M MUCbMEHHOH GopMax HA PyCCKOM U
HHOCTPAHHOM SI3BIKAX VISl PeLIeHHs 32124 MEKIMYHOCTHOI0 U MEKKYJIbTYPHOI0
B3aUMOIeHCTBUA

31 | 3HaTH HHOCTpaHHLIﬁ A3BIK JJIA MCKIIMYHOCTHOT'O O6IJ.I€HI/I$I C MHOCTPAaHHBIMH ITaPTHEPAMU

32 | 3HaTh OCOOCHHOCTHU JACJIOBOI'O O6H_ICHI/I$I Ha PYCCKOM W MHOCTPAHHOM S3bIKAX

yl | ymMeTh aHAIM3UPOBATH pE€UYb ONMNOHEHTA HA PYCCKOM M MHOCTPAHHOM SI3BIKE

y2 | yMeTb BBICTpauBaTh MEXKYIbTYPHYIO, AEJIOBYIO, MPO(ECCHOHANTBHYIO KOMMYHHUKALUIO C
Y4ETOM ICUXOJIOTUYECKUX, TOBECHYECKUX, COLIMATIbHBIX XapaKTEPUCTUK MTapTHEPOB HA
PYCCKOM M MHOCTPAHHOM SI3bIKaX

y3 | BlIafieTh HaBbIKAMU MTyOJIMYHOTO BBICTYIIEHUS, YCTHOM MPE3EHTAI[H PE3yJIbTaTOB
npoeCCHOHATILHOMN IEATEIbHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3bIKE

y4 | yMETh OCYIIECTBIIATH ACJIOBYIO IEPENUCKY HA PYCCKOM SI3BIKE

y5 | yMeTh TOTHYECKH BEPHO, ApTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U TUCEMEHHYIO PEYb B
cthepe npodeccrnoHaTbHON ASITENHPHOCTH Ha PYCCKOM M HHOCTPAHHOM SI3BIKE

OK.6 CIOCOOHOCTH padoTaTh B KOJIEKTHBE, TOJIEPAHTHO BOCIIPMHUMAs COLMAJIbHBIC H
KYJAbTYPHBIE pa3jn4yus

31 | 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS U PA3BUTHS KOJUIEKTHBOB

yl | ymeTh nosbupaTh napTHepoB Aisl 9hHEeKTUBHONM pabOThl B KOMAH/IE

y2 | yMeTh aJlanTUPOBATHCS B MPO(HECCUOHATLHOM KOJUIEKTHBE, BHICTPAUBATh NAPTHEPCKUE
OTHOIIICHMSI B COLIMAJIBHO-TPYI0BOM cdepe, paboTaTh B KOMaH/Ie

y3 | yMeTh BhICTpauBaTh MapTHEPCKHE OTHOUICHUSI B COI[MAJILHO-TPYI0BOM chepe




OK.7

CIIOCOOHOCTD K CaMOOpPraHm3alv u CaM006p330BaHI/IlO

31 | 3HaTh TPAEKTOPUU CaMOpa3BUTHs U caMO00pa30BaHMsl B TEUEHUE BCEH KU3HU

32 | 3HaTh OCHOBHBIE XapPAKTEPUCTUKN HHTEIICKTYAIIbHOT0, TBOPUYECKOTO U MPOPECCHOHATHHOTO
MOTEHIMAJIa JMYHOCTH

33 | 3HaTh OCOOEHHOCTH MPOPECCHOHATHHOTO PA3BUTHUS JIMYHOCTH

yl | ymeeT anekBaTHO oLleHUBaTh COOCTBEHHBIN 00pa30BaTe/IbHbIA YPOBEHb, CBOM BO3MOXKHOCTH,
CIOCOOHOCTH U YPOBEHB COOCTBEHHOTO PO eCCHOHATTN3MA

y2 | yMeTh BBICTpauBaTh UHAMBUIyalbHbIE 00pa30BaTENbHbIE TPAEKTOPUH, IPOHECCHOHATIBHBIN
POCT U Kapbepy

y3 | yMeTh OpPHMEHTHPOBAThCS HA PhIHKE COBPEMEHHBIX 00pa30BaTEIbHbIX YCIYT

OK.8 CIMOCOOHOCTD MCIO0JIb30BAaTh METO/IbI M CPeACTBA (PU3NUYECKOH KYJIbTYPbI 1/

olecreyeHus MOJTHOLECHHON cOIMATBbHON U NPOogecCHOHAIBHOI 1esiTeIbHOCTH
31 | 3HaTh OCHOBBI 3J0POBOT0 00pa3a KU3HU
32 | 3HATh MOCIIE/ICTBUS OTKIOHEHHS OT 3JJOPOBOTO 00pa3a KU3HU
yl | ymMeTh nmoasiepKuBaTh 310pOBbIil 00pa3 )KU3HU

OK.9 FOTOBHOCTH M0JIb30BATHCSI OCHOBHBIMH METOAAMHM 3aIIIMThHI MPOU3BOACTBEHHOI0
MEePCOHAJIA M HACEJIEHUS 0T BO3MOKHBIX MOCJIeACTBUI aBapuil, KATAcTPOd, CTUXHUIHHBIX
OeacTBMil

31 | 3HaTh MPOOGJIEMBI SKOJOTHU

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

33 | 3HATh MOHATUHHO-TEPMHUHOJIOTUYECKHUI anmapar B 00JIacTH 0€301MacHOCTH

34 | 3HaTh XapaKTep BO3AEUCTBHSI BPEIHBIX U OMACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOIHYIO
cpeny

yl | B1ageTh 3aKOHOJATEIbHBIMHU U IPABOBBIMU OCHOBAMH B 00J1aCTH O€30IIaCHOCTH U OXPaHbI
OKpYy>Karomien cpebl, TpeOOBaHUIMHU 0€30IaCHOCTH TEXHHUECKUX PETJIAMEHTOB B cepe
1poeCCHOHATILHOM 1€ TeIbHOCTH

y2 | BIaaeTh HaBBIKAMH PALMOHAIHM3AINN TPOPECCHOHATBHOMN IEATETLHOCTH C IEIBI0
obecnieyeHus: 6€30MaCHOCTH U 3aIIUTHI OKpY KaroIiel cpebl

y3 | yMeTh BBIOMpATh METOIBI 3aIUTHI OT OTIACHOCTEH MPUMEHUTENLHO K cepe CBOeH
po¢eCcCHOHATILHOM 1eATENILHOCTH U CIIOCO0BI 00ecrieueHnss KOM(POPTHBIX YCIOBUI
KHU3HEIEATEIIbHOCTH

y4 | yMeTb HIEHTU(UIIUPOBATh OCHOBHBIE OITACHOCTH CPe/ibl OOMTaHUS YeJIOBEeKa, OLIEHUBATh PUCK
WX pean3alin

Obwenpogheccuonanvrvie komnemenyuu (OIIK)

OIIK.1 | cmocoOHOCTH NPEACTABJIATDH A/ICKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHIT HAYYHYI0
KApPTHHY MHPa HA OCHOBE 3HAHUSI OCHOBHBIX MOJI0KEeHHI{, 3aKOHOB H METO10B
€CTeCTBEHHbIX HAYK H MATEeMATHKHU

32 | 3HaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIHUILUINH (MaTeMaTuka, (hpu3nuKa, XuMus,
OMOJIOTUS M JPYTUE CMEXKHbIE TUCIUIUIMHBI)

33 | 3Hartb npeobpazoBanune Dypre, cBOCTBA 000OIIEHHBIX (QYHKIIUNA, OPTOTOHATIBLHBIE
NIOJIMHOMBI, cheprueckyro pyHKIuo, pyHkiuto beccens, ynkiuto I'puna

34 | IMETh TPEACTABICHUE O CBSI3U (PU3UKO-XMMHUYECKIX CBOWCTB TBEPBIX TEJl C UX BHYTPEHHEH
CTPYKTYpOH

35 | 3HaTh OCHOBHbIE (PU3NUECKHE 3aKOHBI U SIBJICHUS

36 | 3HaTh 3aBUCUMOCTh (PM3UUECKUX CBOMCTB OT CTENIEHU HEYNOPSJOUYCHHOCTH

37 | 3HaTh (pyHIaMEHTaIbHbIE TOHATHUS, OCHOBHBIE TEOPUU U MPUOIMKEHUS (PUZUKU
KOHJ/ICHCUPOBAHHOTO COCTOSIHHS

38 | 3HaTh 6a30BbIE MOJIOKEHUS (PyHIAMEHTAIBHBIX PA3/I€IOB MaTEMaTUKH B 00beMe,
HEOOXOMMOM JJIS BIIQJICHUS MATEMaTHUECKUM aIllapaToM JJisi 00paboTKu nHpopMaim u
aHaJM3a JaHHBIX B 00J1aCTH NPOo(ecCHOHAIBHON IeITeNbHOCTH

39 | 3HATh YHHBEPCATHHOCTh MATEMATHYECKUX METOJIOB B TO3HAHUH OKPYIKAIOIIET0 MHpa

310 | 3HaTh MPUPOAY BOZHUKHOBEHUS MOTPEHIHOCTEN IIPU MPUMEHEHUH MaTeMaTUYeCKUX MOJeeH

n H606XOHHMOCTI/I OLCHUBATH NOI'PCIIHOCTH

10




311 | 3HAaTh OCHOBHBIC 3aKOHBI (PH3UKH, ABJISIONIHECS 0a30BBIMH ISl PEIICHUS 33129
npodeccrnoHaIbHOM eATeNbHOCTH
312 | ©MeTh MpeACcTaBICHUE O METOAAX CTATHCTUYECKON (PH3UKU U TEPMOIUHAMUKH,
HCIIOJIB3YEMBIX ISl ONMMCAHMS KJIACCUYECKUX SIBJICHUH B ra3ax M TBEPJbIX TeIax
313 | 3HaTh OCHOBHBIE 3aKOHBI TEPMOJIMHAMHUKHN U CTATUCTUUECKUE PaCTIpeICICHUs
yl | Bnagets MmeTonamu U cpeiCTBAMU €CTECTBEHHOHAYYHBIX AUCIHUILINH
y2 | YMeTh noIb30BaThCs CICHHATBLHBIMUA U 0000IIEHHBIMU (DYHKITUSMU, pa3araTh UCCIIEIyeMbIe
(YHKIIMH IO OPTOTOHAJILHBIM CUCTeMaM (PYHKIIMI U TOJTMHOMOB
y3 | YMeTh NpUMEHSTh 3HaHUS €CTECTBEHHOHAYYHBIX TUCLIUIUIAH JUIsl peICHUs
npodeccnoHaNbHBIX 3a1a4
y4 | yMETh OIICHUBATh MPEeIbl IPUMEHUMOCTH OCHOBHBIX TCOPHHA U IPHOIMKEHUH HUBUKH
KOHJICHCUPOBAHHOT'O COCTOSIHUS
y5 | YMeTh NpUMEHSATH MOTYYEHHBIE 3HAHUA 11 MAaTEMAaTUYECKOTO MOJIEIIMPOBAHUS IIPOLIECCOB
MIPY PEIICHUN KOHKPETHBIX 3a/1a4 M3 KypCOB: KBAHTOBAs MEXaHUKa, CTATHCTHYECKas (DH3HKa,
(du3nKa TBEpJOro Tena
y6 | UMETh OMBIT CAMOCTOSTENILHOTO IMOUCKA ,U3yYEHUS U aHAIN3a HaYyYHO-TEXHUYECKON
JUTEPaATypHI 10 BorpocaM (PHU3UKU KOHIEHCUPOBAHHOTO COCTOSIHUS
y7 | YMeTs pemaTs OJHOPOIHBIC U HEOTHOPOAHBIC TUu((hepeHIINATLHBIC YPABHCHHUS B 3a/1a4aXx,
OMUCHIBAIOLIUX OCHOBHBIE MEXAHUUECKUE, KBAHTOBOMEXAHUYECKUE, FIEKTPOMATHUTHBIE
SIBJICHUSI
y8 | yMeTh NPUMEHATH OCHOBHBIE 3aKOHBI U TPUHIIUIBI (PU3UKH B CTAHAAPTHBIX M CXOTHBIX
CUTYAIHSIX
y9 | yMeTh ONUCHIBATh U KAYECTBEHHO OOBSICHATH COCTOSIHHSI B TBEPIOM TeEJIe
y10 | yMeTh UCIIOIB30BATH SJIEMEHTHI MATEMATHUYECKOM JIOTHKH ISl TIOCTPOCHUSI CYKACHUN U HX
JIOKA3aTeJIbCTB
yl1 | ymeTh NpUMEHSATh OCHOBHBIE METO/Ibl MATEMATUUYECKOT 0O anmnapara B MaTeMaTUYECKUX
MOJIETISIX 0OBEKTOB U MPOIIECCOB
y12 | ymeTh NpUMEHSATh CTATUCTUYECKUN MOIXO0]] K MCCIETOBAHUIO TPOIIECCOB M PEHICHUIO 3a/1a4
y13 | yMeTh UCIIOJIE30BaTh (ha30BOE MPOCTPAHCTBO IS CTATUCTHYECKOTO OMUCAHUS CUCTEMBI
YacTHUIL
y14 | yMeTb IPUMEHATHh TEOPEMY O paCTIPEICTICHUU YHEPTUH IO CTETICHSIM CBOOO/TBI
OIIK.2 | cmocoOHOCTH BHIAABJISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MP00JieM, BOSHMKAIOIIMX B
xo/e npogecCHOHATBLHOM 1eSITeJIbHOCTH, MPUBJIEKATD VISl UX PellleHUus
COOTBETCTBYIOIIHIA (PU3HKO-MATEMATHYECCKHUI annapar
31 | 3HaTh CBOMCTBA PA3IMYHBIX TPYII MATEPHAIIOB: TUAJIEKTPUKOB, MOITYITPOBOIHUKOB,
MIPOBOJIHUKOB, MAarHUTHBIX MaTepUajIoB
32 | 3HATh KJIACCU(DHUKALIUIO TBEPIBIX TEJl HA METAJLIbI, MOJYNPOBOIHUKU U JUIICKTPUKHU C TOUKH
3pEHHs 30HHOW TEOpUH
33 | 3HaTh OCHOBHBIE IEKTPUUECKNE, MATHUTHBIE U ONTHYECKUE CBOMCTBA TBEPBIX TE,
MEXaHU3MBI POTEKAHUS TOKA
34 | 6a30BbIe 3HaHUA (DYHIAMEHTATBHBIX Pa3enoB GU3UKH B 00beMe, HEOOXOJUMOM JIs
OCBOCHHS (PM3MYECKUX OCHOB B 00JIaCTH MPOPECCUOHATBHON EATEITbHOCTH
35 | 3HaTh OCHOBHBIE MOHATHUS U 3aKOHBI XUMHUHU, 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX
MPOIIECCOB; CBOMCTBA, HA3HAUYEHNE U 00JIACTH MPUMEHEHUSI OCHOBHBIX XMMHUYECKUX BEIIECTB
Y UX COCUHECHUIN
36 | 3HaTh OCHOBHBIE MIOHATHS M METOBI MATEMAaTHICCKOTO aHAIN3a, aHATUTUICCKOH TeOMETPHH,
TUHEHHON anreOphl, TEOPUU QYHKIIHI KOMITJIEKCHOTO MTEPEMEHHOT0, TEOPHH BEPOSITHOCTEHN U
MaTeMaTUYeCKOM CTAaTUCTUKH, TUCKPETHOW MaTEeMAaTUKHU
37 | 3HaTh OCHOBHBIE MaTEMaTHYECKHE METO/IbI, MPUMEHSEMBIC B Pa3JIMUHBIX pa3aenax Gpusuku
38 | 3HaTh PU3NKO-MaTeMaTUYECKHE MOJIEIH TPOIECCOB B 00bEME U Ha TIOBEPXHOCTH
MOJIYITPOBOJIHUKOBBIX MAaTEPHAJIOB
39 | 3HaTh 3aKOHOMEPHOCTH CTPOECHUS 00PATHOTO MPOCTPAHCTBA, NOCTPOEHUE 30HBI bpriiosHa
310 | 3HaTh OCHOBHBIC TEPMUHBI M 0003HAYCHUS, IPUHSTHIC JJISI OMTUCAHUS KPUCTATITHIECKUX

11




CTPYKTYp, KPUCTAJUINYECKNE PELIETKU

yl | yMETh IPUMEHATH OCHOBHBIE SKCIIEPUMEHTAIIBHBIE U PACYETHBIE METOBI ONIPEACIICHUS
MaKpOCKOIMYECKHX XapaKTEPUCTUK CUCTEM M METOJIbl XUMHUYECKOTO U (PU3UKO-XUMHUYECKOTO
aHaJIN3a Pa3JIMYHbIX KJIACCOB BEIECTB
y2 | yMEeTh IPUMEHSATh OCHOBHBIE METOBI (PU3UIECKOTO UCCIICIOBAHUS SIBICHUI U CBOWCTB
00BEKTOB MaTE€pHaIbHOIO MUpa
y3 | yMeTh IJIaHUPOBATH M OPTaHNW30BBIBATH MPOCTEHININE SKCIIEPUMEHTHI, 00pabaThIBaTh U
aHAJIN3MPOBATh ITOIYYECHHBIE PE3YJILTATHI
y4 | ymeer paboTaTh C CHCTEMHBIMU €CTECTBEHHOHAYYHBIMH MOJIEIISIMUA O0BEKTOB
1poeCCHOHATILHOM 1€ TeIbHOCTH
y5 | yMeTh yCTaHABIMBATh B3aUMOCBA3b (PyHIaMEHTAIbHBIX 3aKOHOB XUMHUH C (DU3HUKO-
XUMUYECKMMH SIBJICHUSAMU JUIsl OOBSICHEHUS ¥ IPOrHO3UPOBAHUS HAIIPABICHUS XUMUYECKUX
MPEBPALLECHUI
y6 | YMeTh ocylecTBIATh IOCTAHOBKY Liesel U 3a/1a4 paboThl IPH BHIMOJIHEHUH HAyYHbIX
WCCJIEJOBAaHUM M OpraHU3aluy ONBITHO-IPOMBIIIEHHOTO IIPOM3BOCTBA
y7 | Bnagets HaBbIKaMu pabOTHI C COBPEMEHHBIM HCCIIEI0BATEIbCKIM 000pyI0BaHUEM
y8 | BeIOMpaTh npocreiimue Moaenu pu3ndeckux 00bEKTOB U IPOLECCOB
y9 | yMeTh CTPOUTH TEOPETHUECKUE MOJIEH (PU3UUYECKHX SBICHUM, AeTaTh IPH TOM
HE00XO0/AMMBIE IOMYIIEHUS U OLIEHUBATh 00J1aCTh IPUMEHUMOCTH Pa3JInYHbIX MOJeNnell,
TUTAHUPOBATH MPOCTHIE (PU3UUECKUE SKCIIEPUMEHTHI M BBITIOIHATh PU3NIECKUE H3MEPEHHS
y10 | YMmerb BbIOMpATh ¥ UCHOIB30BATH AJIS pacueTa apaMeTpoB UCCIEeyeMoro 00beKTa
KOHKpETHBIE METO/Ibl, CPABHUBATh PE3YJIbTAThl pacueTa, I0JY4eHHbIE Pa3IMYHBIMU METOJAMH,
BBIUUCIIATH 3JIEKTPOPU3UUECKUE U ONITUYECKUE XapAKTEPUCTUKU TBEPIBIX TeJl
yl1 | YMmeTs ucnonb3oBaTh OCHOBBI TEOPUU CUMMETPHUH TBEPAOTO TeNa JUIsl IOCTAHOBKH U PEILICHUS
3a]1a4 ONMCaHMsI POLIECCOB, MPOUCXOASIIMX B TBEPABIX TeIax
y12 | YMmeTh npeacTaBisTh pe3yabTaThl peLICHHs OTAEIbHBIX 33a]a4, ONIMCAHUE PACYETHO-
rpauuecKoro 3aJlaHus B y100HOM 11 BOCIIpUITUS hopMe
OIIK.3 | cnoco0HOCTH pelaTh 3a/1a4M aHAJM3Aa U pacyeTa XapaKTePUCTHK YJIeKTPHYEeCKHX Henei
31 | 3HaTh METO/IbI aHAJIM3a YaCTOTHBIX U NEPEXOJIHBIX XapaKTEPUCTUK
32 | 3HaTh IEMEHTHYIO 0a3y aHaIo0roBoi U HM(POBOI TEXHUKU, TPUHIIMIT AEUCTBUSI U METObI
pacuera 3JIEMEHTOB aHAJIOrOBBIX U HU(POBBIX MHTETPATbHBIX CXEM
33 | 3HaTh OCOOEHHOCTH XapaKTEPUCTUK MOTYIPOBOTHUKOBBIX JJIEMEHTOB
34 | 3HaTh OCHOBBI TEOPHUHU NEKTPUYECKUX U MATHUTHBIX, TACCUBHBIX U AKTUBHBIX, TMHEWHBIX U
HEJIMHEWHBIX LIeNel C COCPENOTOUYEHHBIMU U € PACIIPENEICHHBIMU TapaMETPAMHU
35 | 3HaTh OCHOBBI TEOPHUH 3JIEKTPOMArHUTHOTO MOJIS
30 | 3HaTh SKBUBAJICHTHBIE CXEMbI AKTUBHBIX DJIEMEHTOB
yl | ymeTh aHanu3MpoBaTh BO3AEHCTBUE CUTHAJIOB HA JIMHEIHBIC U HEJIMHEIHBIE LN
y2 | BIIaJieTh METO/IaMH aHAJIN3a MEPEXOHBIX MPOLIECCOB B JIMHEHHBIX M HETMHEHHBIX LIETIX
y4 | yMETb IPOBOJUTH AHAIU3 LIENEN NIPU MOCTOSIHHBIX U CHHYCOMIAJIbHBIX BO3ACHCTBUSIX, a TAKIKE
TP BO3/IEWCTBUU CUTHAJIOB TPOU3BOJBHOM (DOPMBI, UMITYJIbCHBIX CUTHAJIOB
y5 | YMeTp ucnonp30BaTh OCHOBBI TEOPUH MOIYIPOBOAHUKOB JIJIsl IOCTAHOBKY M PEIICHNUS 3314
OIMCaHUs MPOLECCOB, MPOUCXOSIIUX B NMpUdOpax
y6 | YMeTp IporHo3upoBaTh N3MEHEHNUE CBOMCTB 3JIEMEHTOB IIPU N3MEHEHNHU BHEIIHUX YCIOBHH U
BO3JICHICTBUY BPEIHBIX (aKTOPOB
OIIK.4 | roTOBHOCTH NPUMEHATH COBPEMEHHbIE CPEICTBA BbINOJTHEHHUS U PeJAKTHPOBAHUSA
H300pasKeHuil U YepTeKeil U NOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOIHYECKOM
AOKYMEHTAIlUH
31 | 3HATh AEMEHTHI HaYePTATEIbHON T€OMETPUU U MHKEHEPHOI rpa@uKu, reOMETPUIECKOe
MO/JICIMPOBAaHNE, TPOTPAMMHBIE CPEACTBA KOMIIBIOTEPHOH rpaduku
yl | yMeTbh NPUMEHATh HHTEPAKTUBHBIE TPapUUECKUE CUCTEMBI [T BBIMOJIHEHUS U
peaKTHpOBaHUS N300paKEHUN U YepTexen
OIIK.S | cmocoOHOCTH HCIOJIB30BATH OCHOBHBIE NIPHEMBbI 00Pa0OTKH M NPeICTABJICHHUS

IKCIMMCPUMEHTAJIbHBIX TAHHBIX
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31 | 3HaTh METOMBI ¥ TEXHUYECKUE PEIICHUS] OpTaHu3auu 0OMeHa nHpopMaluei B
MHUKPONPOIIECCOPHBIX CUCTEMAX
32 | 3HaTh METOJIbI 00Pa0OTKH IKCIIEPUMEHTAIFHBIX JAHHBIX COBPEMEHHBIMH MPOTPAMMHBIMHU
NakeTaMu
33 | 3HaTh OCHOBHBIEC BUbI MAMATH MUKPOIIPOIIECCOPHBIX CUCTEM
34 | 3HaTh cucTeMy KOMaHJ MUKPOIpoIeccopa
35 | ImeTh npeicTaBlieHUE O METOJIaX OpraHU3alMK B3aUMOCHCTBUS 3JIEMEHTOB
MHUKPONPOIIECCOPHON CHCTEMBI
yl | UMeTh ONBIT HCTIONMB30BaHUS CTAHIAPTHOTO HHTEpdEiica MUKPOIIPOIIECCOPHBIX CHCTEM B
yCcTporcTBax cbopa u 06paboTKu HH(MOPMAIMHU, HATUCAHUS TPOTPaMM
y2 | YMeTh UCIoJIb30BaTh MUKPOIIPOLIECCOPHBIE CUCTEMBI MPU PEIICHUU KOHKPETHBIX 3a/1a4
aBTOMATH3AlIMK SKCIIEPHUMEHTA U YIIPABJICHUS TPOU3BOJICTBEHHBIMHU MPOLIECCAMU
y3 | YMeTh ocyIecTBIsATh BBIOOP CTPYKTYPhl MUKPOIIPOLIECCOPHON CUCTEMBI B COOTBETCTBHH C
IIOCTaBJICHHOM 3a7a4el
OIIK.6 | cmoco0HOCTH OCYHIECTBJISAITH MOUCK, XPaHEeHHe, 00pa00TKY U aHAJIM3 HH(OPMAIIUU U3
Pa3IUYHBIX HCTOYHMKOB U 0a3 IaHHBIX, PEICTABJIATH ee B TpedyemoM ¢opmare ¢
HCI0JIb30BAHHEM HH()OPMALIMOHHBIX, KOMIIBIOTEPHBIX U CeTeBbIX TEXHOJIOTHil
31 | 3HaTh MPaBOBBIE OCHOBHI HH(OPMAITMOHHON O€30MAaCHOCTH M MPUHIIMITBI 3aIUTH aBTOPCKOTO
IIpaBa Ha MPOrPaMMHBIE MPOTYKTHI
32 | 3HATh CYIIHOCTh W 3HAYCHHE HH()OPMAIIMH B PA3BUTHU COBPEMEHHOTO OOIIECTBA, OMACHOCTH
Y yrpo3, BO3HUKAIOIIIKE B 3TOM IpOIecce
yl | yMeTh mpOrHO3upOBaTh H3MEHEHHUE CBOMCTB MAaTEPUATIOB IIPU M3MEHEHUH BHEIIIHUX YCIIOBUHN
WJIM BO3JICHCTBUI: HaBIICHUs, TEMIIEPATYPhl, DIEKTPUUECKUX U MAarHUTHBIX MOJIeH, OCBEIeHUs
y2 | yMETh HCIIOIB30BaTh CIIPABOYHBIN MaTepHall IO BEIOOPY TPeOyEeMBIX MaTEPHAIIOB JIJIS
KOHKPETHBIX YCTPOICTB
y3 | yMeTh NIPUMEHATH OCHOBHBIE METO/IbI, CIOCOOBI M CPEICTBA MOJIYUYCHHUS, XPAHEHUS U
nepepaboTku MH(OPMAIIUY C TTOMOIIBIO KOMITBIOTEPOB M KOMITBIOTEPHBIX CPEZCTB
y4 | yMeTh 1oib30BaThCsi HAUOOJEE PaCIPOCTPAHEHHBIMH O()UCHBIMH U MAaTEMATHUECKUMU
MaKeTaMH MPUKJIAJIHBIX POTPaMM
y5 | BIageTs nepcoHanbHBIM KOMIBIOTEPOM KaK CPEICTBOM YIpaBieHus nHpopmannen
y6 | yMeTh OCYIIECTBIISITH OMCK HH(OPMAIIUHY B JJOKATHHBIX U TJIOOAIBHBIX CETSIX
y7 | yM€Tbh UCTIOIB30BATh CHEIUAIM3NPOBAHHBIE IPOTPAMMHBIE CPEJICTBA MPU PELICHUH
npodeccuoHaNbHBIX 3a1au
y8 | yMeTh OIleHUBATh COCTOSIHUE U TEHICHIIMU Pa3BUTH MH(POPMAIIMOHHBIX TEXHOJIOTHUN U
MH()OPMATHUKHN B COBPEMEHHOM OOIIIECTBE
y9 | yM€Th UCTIOIB30BATh SI3bIKA U CUCTEMBI IPOTPAMMUPOBAHMS 1JIs1 PEIICHUS
npodeccuoHaNbHBIX 3a1a4
y10 | yMeTh OCyIIeCTBIATh MOUCK HHGOPMAIINH B JIOKAIBHBIX M IJ100aTBHBIX CETAX
OIIK.7 | cmocOOHOCTH YUYMTHIBATH COBPEMEHHbIE TeHACHIUHN PA3BUTHS JICKTPOHUKH,
U3MEPUTEJbHOM ¥ BLIYUCIUTEIbHON TeXHUKH, HHPOPMALMOHHBIX TEXHOJIOTHH B CBOEH
npo¢ecCHOHATBHOM 1eSITeJIbHOCTH
31 | UmeTh npenicTaBieHne O MEPCIIEKTUBHBIX HAMPABICHUSIX PA3BUTHS TOJYIIPOBOIHUKOBON
AJIIEMEHTHOM 0a3bl
32 | ImeTh mpeicTaBieHne 0 COBPEMEHHBIX TPUHITUIIAX TOCTPOSHUSI MUKPOIIPOIIECCOPOB U
MHUKPOIPOIIECCOPHBIX CUCTEM
33 | IMETh IpeicTaBIeHne 00 OCHOBHBIX HAMPABICHUSIX PA3BUTHSI MUKPOKOHTPOJUIEPHON TEXHUKHU
yl | ymers pabotats Ha nepcoHaabHoM KoMieiotepe B MS-DOS, OC WINDOWS ¢
WCIIOJIb30BaHUEM OCHOBHBIX MPHUIIOKEHUNH 00paOOTKH TEKCTOBOW M YHCIIOBOM WH(MOpMAITUH,
CHUCTEM IIPOTrpaMMUPOBAHUS
y2 | BIaaeTh CBEACHUSIMUA 00 OCHOBHBIX TCHJICHIIUSX PA3BUTHS DJIEKTPOHHON KOMIIOHEHTHOM 0a3bl
OIIK.8 | cmocoOHOCTH MCI0JIBL30BATH HOPMATHBHBIE IOKYMEHTBI B CBOCH 1eATEJIbHOCTH
31 | 3HaTH MPaBOBHIE OCHOBBI M CUCTEMBI CTAHJAPTU3AINH U CEPTUDUKAIINU
32 | 3HaTh CTAHJAPTHI U TEXHUYECKHUE YCIOBUS
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yl

YMCTb NIPUMCHSATH CTAHAAPTBI U TCXHUYCCKHUEC YCIIOBHA K KOHKPCTHBIM CUCTCMaM

OIIK.9 | cmocoOHOCTH MCIOJIb30BATH HABBIKM Pa00ThI ¢ KOMIIBLIOTEPOM, BJIaJAeTh METOAAMU
HH(OPMALMOHHBIX TEXHOJIOTHIi, COOJIIOAaTH OCHOBHbIE TPeOOBaHUA MHGPOPMAIMOHH O
0€e30I1aCHOCTH

31 | 3HaTh OCHOBHBIE TpeOOBaHUs MH()OPMAIIMOHHON OE30MMaCHOCTH

32 | 3HaTh TexHONOrHI0 padoTel Ha [IK B cOBpeMEHHBIX ONEpallMOHHBIX CpelaX, OCHOBHbBIE
METOBI pa3pabOTKH aIrOPUTMOB H IIPOTPaMM, CTPYKTYPBI TaHHBIX, UCTIOJIOb3yEeMBbIE IS
MIpeICTaBICHUS TUITOBBIX NH(POPMAIIMOHHBIX 00BEKTOB, TUIIOBbIE aJITOPUTMbI 00PaOOTKU
JAHHBIX

33 | 3HaTh OCHOBHI pabOThI ¢ HH(pOPMaLIeH B TT100aTbHBIX KOMIIBIOTEPHBIX CETIX

34 | 3HATh TEXHOJIOTHIO PEIICHUS 33/1a4, CBA3aHHBIX ¢ 00pa0OTKO, XpaHEHUEM H MPEICTABICHHEM
YHCIIOBOM MH(OPMAIIMHU C HCTIOIH30BAaHHEM MIEPCOHATBHOI0 KOMIIBIOTEPA

yl | ymeeT ocBanBaTh HOBBIE MPOTPAMMHEBIE CPEACTBA I TPOPECCHOHATBLHOMN IS TEbHOCTH

y2 | yMeTh pemaTh 3a1a4i 00pabOTKH JaHHBIX C MOMOIIBIO COBPEMEHHBIX HHCTPYMEHTAIbHBIX
CPEJCTB KOHEUHOTO MOJIb30BaTEeNs

y3 | yMeTh 0CO3HaBaTh OMACHOCTh U YIPO3bl B Pa3BUTUU COBPEMEHHOT'O MH(POPMAITMOHHOTO
oOmiecTBa

y4 | BI1ageTh MeTo1aMu paboThl € rI100aIbHBIMU OUCKOBBIMH CUCTEMaMU

y5 | ymets pabotath ¢ nHopMalnen B r1o0aIbHbIX KOMIIBIOTEPHBIX CETSIX

y6 | BIageTh ciocOOHOCTHIO IOHUMATh CYITHOCTh U 3HAY€HUE WH(OPMAINH B Pa3BUTUU
COBPEMEHHOr0 MH()OPMAIIMOHHOTO 001IEeCTBa

y7 | BIageTb METOJaMU TOCTPOECHUS COBPEMEHHBIX ITPOOJIEMHO-OPUEHTUPOBAHHBIX TPUKIAIHbIX
MIPOrPaMMHBIX CPEJICTB

y8 | yMeeT MpUMEHITh OCHOBHBIE METObI, CIIOCOOBI U CPEJICTBA OMyUEHUS, XPAaHSHHUSI U

nepepaboTku MH()OPMAIIUY C TIOMOIIBIO KOMITBIOTEPOB M KOMITBIOTEPHBIX CPE/ICTB

IIpogheccuonanvrvie komnemenyuu (I1K) @I'OC, omnocawuecs K 0CHOBHOMY 8UDY 0esmeNbHOCTU

IIK.8

TOTOBHOCTh MCII0JIL30BATH 0230Bble TEXHOJIOTHNYECKHE nmpoueccol 1 oﬁopy)mBa}me,
NPUMEHACMbIC B IIPOU3BOACTBE MAaTCPUAIOB, KOMIIOHCHTOB HAHO- " MHKpOCI/ICTeMHOﬁ
TEXHUKH

31

3HaTh TUIIOBHIE IMPpOrpaMMHBIC IPOAYKTBI, ODUCHTUPOBAHHBIC HA PCIHICHUC 3a1a4
MOACIIMPOBAHUSA MAaTCPUAJIOB 1 KOMIIOHCHTOB HAHO-U MHKpOCHCTeMHOﬁ TCXHUKU, YIIPABJIICHHUC
nponeccaM HaHOTCXHOJIOTNH, 06pa60TI<y PE3YyIbTAaTOB, NOJYUYCHHBIX MCTOAAMU
HaHOJWarHOCTHUKH

32

3HaTh METOJbI pacdye€Ta TEXHOJOTHYCCKUX PCIKUMOB U3TI'OTOBJICHUA 3JICMEHTHOM 0a3bl
MHKPOIJICKTPOHUKH, KOMITOHCHTOB HAHO-H MI/IKI)OCI/ICTCMHOﬁ TCXHUKHU

34

3HaTh GU3NYECKYIO0, XUMUKO-(DU3NYECKYIO U TEXHOJIOTHYECKYIO CYIIHOCTh MPOLIECCOB,
MIPOTEKAOIINX IIPU U3TOTOBICHUN MUKPOCUCTEM; TPOU3BOJCTBEHHYIO TUTHEHY: YUCTOTY
Matepuanos 1 nomemenuii; ECT/I u e€ npumeHenne

35

3HaTh NPUHIMIIBI pa0OTHI U OCHOBHBIE MTApaMETPhI TaTUYMKOB (PU3NYECKUX U3MEPEHUI B
MHUKPO- ¥ HAHODJIEKTPOHHOM MCIIOJHEHUHU, TEXHOJIOTUIO UX U3TOTOBJICHUS

36

HUMCETH NIPCACTABIICHUC 00 OCHOBHBIX MPOMBIINIJICHHBIX ITPOHECCaxX OUUCTKU
IMOJIYITPOBOAHUKOBBIX MAaTCPUAJIOB

37

3HaTh q)HSI/I‘ICCKI/Ie Sq)(peKTBI JIC)KAIMEC B OCHOBEC HpI/I60p0B OIITO3JICKTPOHHBIX HpI/I60pOB

38

3HATb BO3SMOXXHOCTH NPUMEHCHUA METOA0OB OYHUCTKHU U KOHTPOJIA YUCTOTEI
TMOJIYITPOBOAHUKOBBIX MAaTCPUAJIOB

310

3HaTH KJ'IaCCI/I(l)I/IKaIII/IIO TBEPABIX TCJI HA MCTAJUIBI, ITOJYIIPOBOAHUKHU U AUIBJICKTPUKH C TOYKH
3pEHUs 30HHOW TEOPUH

311

3HaTh 0COOEHHOCTH MPOosiBIIeHUs A(H(PEKTOB U MPOIECCOB, JISKANTUX B OCHOBE
(YHKITMOHUPOBAHHSI MUKPOMEXaHUYECKUX U MUKPOIIEKTPOMEXAHUUECKUX CUCTEM B
DJIEMEHTAaX C MUKPOHHBIMU pa3MepaMu

312

3HaTh CBOICTBA PA3JIMYHBIX T'PYHII MATCPHUATIOB: JUIJICKTPHUKOB, TOJTYIIPOBOJAHUKOB,
MMPOBOAHHUKOB, MArHUTHBIX MaTCprUaIOB, MaTCPHUAIOB C NaAMATBIO q)OpMI)I, aJallTUBHO-
pe(bHCKCI/IBHBIX MaTCpHraJioB
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313 | 3HaTh OCHOBHI (PU3HMKH BaKyyMa, MJa3Mbl U TBEPJIOTO TENa

314 | UMeTh npeacTaBiaeHUe O COBPEMEHHBIX MPUHIUIAX MOCTPOEHUS TEOPETUUECKUX MOJAEIICH
(U3MYECKUX MPOLECCOB B MOIYIPOBOJHUKOBBIX MPHOOpax

315 | 3HaTh OCHOBBI KJIacCU(PUKAIUKA 0OBEKTOB HAHO- U MUKPOCUCTEMHON TEXHUKU

316 | 3HaTH MPUHIMITBI UCTIOIB30BAHUS PU3NUECKUX F(P(PEKTOB B BaKyyMe, IJ1a3Me U B TBEPAOM
TeJe B MpuOopax U yCTPOKWCTBaX BaKyyMHOH, TUIa3MEHHOM, TBEPAOTEILHON, MEKPOBOJIHOBOM
NIEKTPOHUKHU

317 | 3HaTh GU3NYECKYIO CYIIHOCTh MPOIECCOB, MPOTEKAIOUINX B TPOBOJHUKOBBIX,
II0JIYTIIPOBOIHUKOBBIX, AUAJIEKTPUUECKUX U MAarHUTHBIX MaTepHuaiax B pa3iIMuHbIX YCIOBUIX
SKCIUTyaTaluy;

318 | 3narek Ppu3znveckre NPUHIMIBI paboThI, GU3NIECKYIO CTPYKTYPY, OCHOBBI TEXHOJIOTHH
M3TOTOBJICHUS U MIPUHIIMUITBI TOCTPOSHUS HHTETPATIBHBIX MUKPOCXEM U (DYHKIIMOHAIBHBIX
2JIEMEHTOB

319 | Bnamets MeTogamMu YMCIEHHOTO MOJCIUPOBaHUS (PU3UKO-XUMHUYECKUX MTPOLIECCOB U SBIICHUH,
JIKAIUX B OCHOBE HAHOTEXHOJIOTUHU

yl | Bragets opopmiieHHEM OTYETHOM HAayYHO-MCCIIEI0BATEIbCKON JOKYMEHTAIH

y2 | BnageTh npoeKTUPOBAHUEM TEXHOJIOTUU U3TOTOBJICHUS AJIEMEHTHOM 0a3bl HAHO- U
MUKPOCHCTEMHOMN TEXHUKHU

y3 | Bnagets npoueccamu cOOpPKHU ¥ repMETHU3AlUK HAHO- U MUKPOCUCTEM; CUCTEMHBIM MOIX0A0M
K YIPaBJIEHUIO KAYECTBOM ITPOYKIIMH, K SKCILTyaTallul U CEPBUCHOM OOCITYKUBaHUU
TEXHOJIOTUYECKOro 000pyI0BaHUs

y4 | YMeTb BbIOUpaTh NPAKTUYECKUE BAPUAHTHI TEXHOJIOIMH U3TOTOBJIEHUS HAHO- U MUKPOCUCTEM,
CEHCOPOB U aKTIOATOPOB JJIs PEIICHUS] MH)KEHEPHBIX 3a7a4

y5 | YMeTs npoBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE TPOEKTUPOBAHUE
KOMITOHEHTOB HAaHO-U MUKPOCHUCTEMHON TEXHUKH, HHTEJUIEKTYalIbHBIX MUKPOCHUCTEM,
CEHCOPOB U aKTI0aTOPOB

y7 | Bnageth HaBbIKaMU IPUMEHEHHUS METOJIOB pacy€Ta U UCCIICJOBAHMUS
MHUKPO3JIEKTPOMEXaHUUECKUX 3JIEMEHTOB U YCTPOWCTB

IIK.9 TOTOBHOCTH HCII0JIb30BATh 0230B0€ KOHTPOJIbHO-U3MEPHUTEIbHOE 000pyA0BaHHUE 1JI

MeTpPOoJIOTHYecKOro odecrneyeHusi MCCJIeJ0BaHNH M MPOMBILJICHHOT0 POM3BOICTBA
MaTepHaJI0B M KOMIIOHEHTOB HAHO- H MUKPOCHCTEMHOM TEXHUKH

31 | 3HaTh 6a30BOE KOHTPOJIBHO-U3MEPUTEIBHOE 000PYI0BAHUE JIJIs1 METPOJIIOTUYECKOTO
o0ecrnieueHns UCCIeI0BaHUI U MPOMBIIIJIEHHOT'O TPOU3BOICTBA MATEPHAJIOB U KOMIIOHEHTOB
HaHO- 1 MUKPOCHCTEMHOU TEXHUKH

33 | Bnagets MeTo1aMu SKCIIEPUMEHTAIBHOTO UCCIIEIOBAaHUS TApaMETPOB U XapaKTEPUCTUK
MaTepuagoB U KOMIOHEHTOB HAHO- 1 MUKPOCUCTEMHOM TEXHUKHU

35 | 3HaTh COBPEMEHHBIE 00JIaCTH MPUMEHEHUSI MUKPO- U HAHOAJIEKTPOHHBIX JaTYUKOB B
ANEKTPOHHBIX MPUOOPaX M YCTPONUCTBAX, TEHACHIINU U TIEPCIEKTUBHI UX PA3BUTHS

36 | 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/Ibl U CPEJICTBA U3MEPEHUSI (PU3NUECKUX BETUYHH

37 | 3HaTh METO/IbI OLIEHKA OCHOBHBIX CBOMCTB MAaT€PHAIOB MUKPOCUCTEMHON TEXHUKH

38 | 3HaTh OCHOBBI METPOJIOTUU

39 | 3HaTh OCHOBHBIE METO/IbI M CPE/ICTBA U3MEPEHUS] (PUZNUECKUX BETMUUH

310 | BnazeTh MeToaMu 00pabOTKH U OLIEHKHU MOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHU

yl | YMeTh npuMeHsTh COBPEMEHHBIE METO/Ibl UCCIIEIOBAaHNUS JJIl CUHTE3a M aHaJIl3a MaTepuaoB
Y KOMIOHEHTOB MHKPO- U HAHOCUCTEMHOM TEXHUKHU

y2 | YMeTh NpUMEHSTh METO/Ibl aHaIN3a U 00pabOTKH SKCTIEPUMEHTANIbHBIX JAHHBIX,
CUCTEMAaTH3allMH HAyYHO-TEXHIUUECKON HHpOpMaIIn

y3 | yMeTh HCTI0Ib30BaTh 0230BOE KOHTPOJIBHO-U3MEPUTENBHOE 000pYyI0BaHHUE JIJIs
METPOJIOTHUECKOr0 00ecrieueH s UCCIIEe0BaHUI U POMBIIIIJIEHHOTO TPOU3BO/ICTBA
MaTepUajoB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH

y4 | YMeTh NpUMEHATh COBPEMEHHBIE METO/IbI CCIIEIOBAHUS AJI1 CUHTE3a U aHAJIN3a MaTepuajioB
1 KOMIIOHEHTOB HAHO- ¥ MUKPOCHCTEMHOMN TEXHUKHU

y5 | Bnagetr HaBbIkaMu aHaIM3a (PU3UKO-XUMUYECKUX CBOMCTB MAaTEpPUANIOB, HCTIOJIb3YEMbIX B
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MUKPOCHCTEMHOU TEXHUKE

y6

VmeTs ONpeaAcIAT, HAACKHOCTD, CTaOMILHOCTD U BOCITPONU3BOJUMOCTD XapPaKTCPUCTHK
MaTCpraJIOB U 3JICMCHTOB IMPHU HAJIMYNU BHCIIHUX BO3CHCTBUM

y7

BJIaIETh METOJaMU SKCIIEPUMEHTAIbHBIX HCCIICIOBAaHUMI APAMETPOB U XaPaKTEPUCTUK
MaTepHUaoB BaKyyMHOM, IIJIa3MEHHOM, TBEPAOTEIBbHON, MUKPOBOJIHOBOM JJIEKTPOHUKH U
HAHOYJICKTPOHUKH

y8

BJIaI[GTb HaBbIKaMHU HUCCJIICAOBAHUA OCHOBHBIX XapPaKTCPHUCTUK MATCPUAIOB MPIKpOCPICTeMHOfI
TCXHUKHU

y9

BJIal[eTb MCTOAaMHU SKCIICPUMCHTAJIbBHOI'O UCCIICAOBAHUSA MTAapaMETPOB U XapAKTCPUCTUK
MaTCprajIoB U KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOfI TEXHHUKU

yl10

YMETh IPOU3BOAUTH U3MEPEHUS FICKTPUUECKUX BEJIMUUH C TOMOIIBIO
ANEKTPOU3MEPUTETHHBIX AaHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, OMPEENIATH apaMeTPhl
PaZIMORIICKTPOHHBIX YCTPOMCTB, CAMOCTOSITEIBFHO Pa300paThes B MPUHIIMITUATBLHONW CXeMe
YCTPOICTB, BHINOJHUTH MOHTAX PaJMOAIEKTPOHHOTO YCTPOUCTBA

yll

YMCTb IPUMCHSATH MCTOABI U CPCACTBA U3MCPCHUS (1)I/I3I/I‘ICCKI/IX BCJINMYHMH

yl12

YMeTb Npou3BOIUTH 0OOCHOBAHHBIH BHIOODP JATYMKOB (PU3MUYECKUX H3MEPEHHI B MUKPO- U
HAHOBJIEKTPOHHOM HCIIOJIHCHUU

y13

YMeTb CHHTE3UPOBATh aHAJIOTOBBIE U IH(POBBIE YCTPOHCTBA HA OCHOBE JAHHBIX 00 UX
(YHKIMOHAJIBHOM Ha3HAYCHHMH, SJICKTPUUYECKHUX MMapaMeTPax M YCIOBUAX IKCIUTyaTalluu

IIK.10

rOTOBHOCTD paﬁoTaTb Ha COBPEMEHHOM TEXHOJOIMYIECCKOM 060py}]OBaHI/II/I,
HCIMOJb3yEMOM B IIPOU3BOACTBE MATEPHAJIOB H KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ
TEXHUKH

31

3HaTh 0a30BbIE€ TEXHOJIOTHUECKHE IMpoueCChl U O60py,Z[OBaHI/Ie, IMPUMCHACMBIC B IIPOHU3BOACTBC
MaTCpraJIOB U KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ TCXHHUKU

32

3HaTb COBPECMCHHOC TCXHOJIOTHUYCCKOC 060py,I[OBaHI/Ie, HCIIOJIB3YEMOC B IIPOU3BOACTBC
MaTCpraJIOB U KOMIIOHCHTOB HAHO- U MHKpOCHCTeMHOﬁ TCXHHUKU

33

3HaTh HU3MYECKYIO0 U XUMUYECKYIO CYIITHOCTh MPOIIECCOB U SIBJICHHI, TPOTEKAIOIINX B
aJIeMEHTaX, MPUOOpPax M CUCTEMaX ONTOAJIEKTPOHUKH

34

3HaTh Q)YHﬂaMeHTaJ'ILHLIe OCHOBBI IIPOLECCOB CUHTE3d MATCPHUAJIOB U KOMIIOHCHTOB HAHO- U
MI/IKpOCHCTCMHOﬁ TCXHUKU

35

3HaThL OCHOBHEIE BUIbBI U CBOMCTBaA HaHOMAaTCpHajIOB, TUIIOBBIC TEXHOJIOTHYCCKUEC ITPOLICCChI
HX TNOJYUCHHUS, a TAKIKC TUIIOBOC O60py,Z[OBaHI/IC

36

3HaTh KJIACCU(DUKAIIMIO MATEPHUATIOB MUKPOCUCTEMHON TEXHUKHU

37

3HaTh OCHOBHBIE BU/IbI M CBOICTBa HAHOOOBEKTOB, HAHOMATEPUAJIOB, YCTPOUCTB M PUOOPOB
Ha UX OCHOBE, TUIIOBbIE TEXHOJOTHYECKHUE MPOLIECCH] UX MOMyYEHHs, JIEMEHTHYIO 0a3y, a
TaKe TUIIOBOE 000pyI0BaHHE

38

3HaThL OCHOBHEIC (1)I/ISI/IKO-XI/IMI/I‘~I€CKI/IC CBOMCTBaA MaTepHraioB, UCIIOJIbB3YEMBIX B
MHKpOCHCTCMHOﬁ TCXHUKC

Branets HaBbIKaMH MPUMEHEHUS CIPABOYHOTO alllapaTa Mo BIOOpY TpeOyeMbIX MaTepruaaoB
Y KOMITOHEHTOB 3JICKTPOHHOM TEXHUKHU JIJI1 KOHKPETHBIX TPUMEHEHU N

YMETH pa6OTaTB Ha COBpCMCHHOM TCXHOJIOTHYCCKOM 060py;103aH1/H/1, HCII0JIb3YEMOM B
IIPOU3BOJACTBC MATCPUAIIOB 1 KOMIIOHCHTOB HAHO- 1 MHKpOCHCTeMHOﬁ TCXHUKHU

Brnaners cBeAeHUSIMH O TEXHOJIOTHUH M3TOTOBICHUS MaTCcpHraJioB MHKpOCHCTeMHOﬁ TCXHHUKHU

BJ'Ia)IeTI) HaBbIKaMU ITPUMCHCHUA PAa3JIMYHBIX MaTCPpHUATIOB JJIA CO3JJaHUS KOMIIOHCHTOB
MPIKpOCPICTCMHOfI TCXHHUKHU

YMeTh OCyIIeCTBIATh BRIOOP MAaTEpUAJIOB JJIsl pean3alliid KOMIIOHEHTOB MUKPOCHCTEMHOMN
TEXHUKHU C YYETOM KOHCTPYKIMH, TEXHOJOTHHU UX CO3JaHUs U YCIOBUN dKCILTyaTallluu

y7

VmeTs OCYIICCTBJIATH CPABHCHUEC XaPAKTCPUCTHUK MAaTCPHUAJIOB MHKpOCI/ICTeMHOfI TECXHHUKU U
OINPCACIIATH 00J1acTh UX pallOHAJIBHOI'O NPUMCHCHUS

IIpogheccuonanvrvie komnemenyuu (I1K) @I'OC, dononnumenvrovle K KOMIEMEHYUSIM OCHOBHO20 8UOA

oesamenvbHoCmu

IIK.1

CIIOCOOHOCTH MNPpOBOAUTD C])mmco-MaTeMaanecm)e MOAC/THUPOBAHUEC HCCIIENYEMBIX
mpouecCOB HAHOTCXHOJIOIMMA U 00bEKTOB HAHO- U MHKpOCHCTeMHOﬁ TEXHUKH C
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HCIMOJb30BAHUEM COBPEMECHHBIX KOMINBIOTCPHBIX TEeXHOJOTruil

31 | 3HaTh OCHOBHBIC MOJOKEHHSI KBAHTOBOW MEXAHUKH M CTATUCTUYECKON (DU3UKH
33 | 3HaTh (PU3HUECKUE TPUHLUIIBI PAOOTHI OCHOBHBIX CTPYKTYpP U KOMIIOHEHTOB HAaHO- U
MUKPOCHCTEMHOHN TEXHUKHU
34 | 3narh pusudeckue 3(HhHEKTHI U SBICHUS, JISKAIINE B OCHOBE TPUMECHEHUS MaTEPHUAJIOB B
MUKPOCHCTEMHOM TEXHHUKE
35 | 3HaTh PU3HKO-MaTeMaTHYECKUE U (PU3NKO-XUMHUECKUE MOJIEIH MTPOIIECCOB HAHOTEXHOJIOTUU
36 | 3HaTh MaTEMATUYECKUI ammapar U YUCIEHHbIE METO/IbI U1 MOJCIUPOBAHUS (PU3UKO-
XUMHUYECKHUX IPOLECCOB U SIBJICHUM, JI€KaIIMX B OCHOBE HAHOTEXHOJIOT MU
37 | 3HaTh OCHOBHBIE IPUHIUIIBI MOJIEITUPOBAHUS
38 | IMETh NPEJCTABJICHUE O 30HHOM CTPYKTYpPE SHEPreTUUECKOr0 CIEKTPA B TBEPABIX Telax
yl | YMeTh NpuMeHsTh METOABI MOACTHPOBAHUS C LIENbI0 () (HEKTUBHOW ONTUMH3AIMN CBOWCTB
MaTEpHaIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHOM TEXHUKH, IIPOLIECCOB
HAHOTEXHOJIOTUH ¥ METO/I0B HAHOIMArHOCTUKHU
y2 | Bnanets HaBbIKaMM onpesieeHus o01acTel paluoHaIbHOIO UCIIOIb30BaHMS
MHUKPO3JIEKTPOMEXaHUUECKUX 3JIEMEHTOB U YCTPOHCTB
y3 | Branerb OCHOBHBIMU METO/IaMH IIOCTPOEHUS] ONTOIEKTPOHHBIX CUCTEM U IPHOOPOB
y4 | Biagets MeTogamu pacuera, MOAEIMPOBAHUS U TPOESKTUPOBAHMS TATYUKOB (PU3MUECKUX
U3MEpPEHU B MUKPO- M HAHORJIEKTPOHHOM HCIIOJHEHUU
y5 | BiiageTs HaBbIKaMH pacueTa OCHOBHBIX ITapaMeTPOB MaTEpUaioB U KOMIOHEHTOB MUKPO- U
HAHOCHCTEMHOM TEXHUKHU
y7 | YMeTp ucnonap30BaTh MATEMAaTUYECKUI aNnapaT TEOpUU KBAHTOBOM ONTUKH
y8 | YMeTh ocyIiecTBIATh BEIOOP 2IEMEHTHOM 0a3bl aHAJIOTOBBIX U HU(POBBIX UHTErPATbHBIX
CXEM M TE€XHOJIOTUH UX U3TOTOBJIEHUS B 3aBUCUMOCTHU OT TPEOOBaHUMN K JIEKTPUUECKUM
XapaKTepUCTHKAM
y9 | yMeTb HHTEPIIPETUPOBATH IKCIIEPUMEHTAIbHbIE (PU3UKO-XMMUYECKHUE JaHHBIC B
MIOJTYITPOBOJTHUKAX HA OCHOBE (DyHIAMEHTAIBHBIX IOJIOKEHUH TEOPUH TBEPJOTO Tela
y10 | Bnagers HaBbIKaMH OLIEHKH U BO3MOXHBIX CLIOCOOOB M3MEPEHUSI KBAHTOBOMEXAHUUECKUX
BEJIMYMH
yl1 | BnaseTh HaBbIKaMH pabOThI ¢ MATEMAaTHUECKUM aIapaToM KBAHTOBOM MEXaHUKH
y12 | Bnagers MeTosiaMu pacyeta 1e()OpMUPOBAHHOTO COCTOSIHHSI MEXaHUYECKUX KOHCTPYKIUI
y13 | YMeTs nenonb30BaTh KBAHTOBOMEXAHUYECKYIO CYIIIHOCTD IPOLECCOB IIPU U3YyYEHUH U
UCCJIEIOBAaHUH pabOThI AJIEMEHTOB HAHO U MUKPOCUCTEMHON TEXHUKH
y14 | YMeTh cOCTaBIATh aJIeKBATHBIE MOJIEITH
I1K.4 CIOCOOHOCTH MPOBOIUTH NPEABAPUTEIBLHOE TEXHMKO-I)KOHOMUYECKOe 000CHOBaHH e
NPOEKTOB
31 | 3HaTh METO/IbI OLIEHKU TEXHUKO-?)KOHOMHYECKON 3(PPEeKTUBHOCTH NPOEKTOB
yl | yMETh BBINOJIHATH MIPEIBAPUTEILHOE TEXHUKO-3KOHOMUYECKOE 000CHOBAaHUE IPOEKTOB
IIK.5S TOTOBHOCTb PAaCCYMTBLIBATH H MPOEKTHPOBATH KOMIIOHEHThI HAHO- U MUKPOCHCTEMHOM
TeXHUKH
31 | 3HaTh METOJIBI pacyeTa 3JEMEHTOB AHAJIOTOBBIX U IIM(PPOBBIX HHTETPATbHBIX CXEM
32 | 3HaTh TEOPETUYECKHE OCHOBBI TEOPUU CUTHAJIOB, IPe0Opa30BaHUs CUTHAJIOB B Ipoliecce
nepeayu v nmprema, paboTy OCHOBHBIX PaJUO03JIEKTPOHHBIX YCTPONCTB, OCHOBHBIE TIOHSTHUS
CXEMOTEXHUKH
33 | 3HATh ATanbl MPOEKTUPOBAHUS DJIEKTPOHHON KOMIIOHEHTHON 6a3bl
34 | 3HaTh METO/IbI IPOEKTUPOBAHUS (PYHKIIMOHATIBHBIX y3JI0B KOMOMHAIIMOHHOTO U
MOCJIEI0BATEILHOCTHOTO TUIIOB, OCHOBHBIE THIIBI ()YHKIIMOHAJIBHBIX Y3JI0B COBPEMEHHOM
MEKTPOHUKHU
35 | 3HaTh METO/Ibl MPOEKTHUPOBAHMS SJIEKTPOHHON KOMIIOHEHTHOH 0a3bl
36 | 3HaTh KOHCTPYKIIMH, TAPAMETPbI, XapaKTEPUCTUKH TPUOOPOB U YCTPOUCTB BaKyyMHOM,
IIJIA3MEHHOW, TBEPAOTEIbHON, MUKPOBOJIHOBOM JJIEKTPOHUKHU
37 | 3HaTh MOHATUHHBIN annapar (TEPMUHOJIOTHIO) TUCIMILIIMHBI, OCHOBHBIE 3aKOHBI 0YyJ1€BOM

anreOppl, CIOCOOBI MPEJCTABICHUS JOTMUYECKUX (YHKITHI
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38 | 3HaTh CXEMOTEXHHKY M MapaMeTpbl 0a30BBIX JOTHYECKUX AIIEMEHTOB
39 | 3HaTh CTPYKTYPY MUKPOIIPOLIECCOPHOM CHCTEMBI, OCHOBHBIE PA3HOBUIHOCTH APXUTEKTYPbI
COBPEMEHHBIX MUKPOIIPOLIECCOPOB
310 | 3HaTh pU3HMYECKHE TPUHITUTIBI, YH(PEKTHI U MPOIECCHI, JSKAIINE B OCHOBE
(YHKIIMOHMPOBAHUSI MUKPOMEXaHUYECKHX M MUKPOAJIEKTPOMEXaHUYECKUX CUCTEM
311 | meTsb nmpeacTaBiaeHue 0 METOAaxX MPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3710B HUGPOBOH
NIEKTPOHUKHU
312 | meTsb nmpeacTaBieHre 0 HOBEHIINX CPeACTBAX Pa3pabOTKU U MOJEIUPOBAHUS
(YHKIIMOHATBHBIX Y3JI0B IU(PPOBOI 3TEKTPOHUKH
313 | ImeTb npeacTaBieHre 0 COBPEMEHHBIX IIPUHIUIIAX TOCTPOEHHS LU(POBBIX Y3JI0B U
IU(POBBIX MHTETPATLHBIX CXEM Ha UX OCHOBE
314 | UmeTs npencTaBiaeHUe O MEPCIEKTUBHBIX HAIIPABIICHUAX PAa3BUTHS MUKPOIPOLIECCOPHON
TEXHUKHU
315 | BmazeTh HOBBIMU TEXHOJIOTHUAMH, 00ECIICUNBAIOIIMMHU MOBBIIIEHHE 3((HEKTUBHOCTH MTPOEKTOB,
TEXHOJIOTUYECKUX MPOLIECCOB, SKCIUTyaTalluu ¥ 00CITy)KMBAaHUSI HOBOM TEXHUKHU B 00JIaCTH
AJIEKTPOHUKU U HAHOIEKTPOHUKHU
316 | BIageTh COBpEMEHHBIMU IIPOIPAMMHBIMU CPEICTBAMU MOJEIMPOBAHUS U IPOCKTUPOBAHUS
puOOPOB U YCTPOWCTB BaKyyMHOMH, IJIA3MEHHOM, TBEPOTEIBHOM, MUKPOBOIHOBOM
IEKTPOHUKU U HAHONIEKTPOHUKHU
317 | 3HaTh PU3UKO-TEXHOJOTHYECKNE U SKOHOMHYECKUE OTPaHIYEHHS] HHTETPALlUU 1
MUHHATIOAPU3ALMHU 3JIEKTPOHHON KOMIIOHEHTHOH 0a3bl
318 | 3HaTh OCHOBHBIE MOHATHSI MEXAaHUKH TBEPJIOTO Je(OPMHUPYEMOTO Tella, OCHOBBI PACYETOB Ha
CTaTHUYECKYIO M IMHAMUYECKYIO IIPOYHOCTD U KECTKOCTh IEMEHTOB KOHCTPYKIIH,
KMHEMATUYECKUN ¥ KUHETOCTAaTUYECKUN aHaIN3 MOBUKHBIX 3JIEMEHTOB KOHCTPYKIUI
319 | uMeTh IpeCcTaBIECHUE O COBPEMEHHBIX IPUHIMIIAX TOCTPOCHUSI MUKPOKOHTPOJUIEPOB
320 | UMETh MpeACTaBICHUE O METOAAaX OpraHU3alMi B3aUMOJICHCTBUS JIEMEHTOB
MUKPOKOHTPOJUIEPOB
321 | 3HaTh CTPYKTYPY MUKPOKOHTPOJUIEPOB
322 | 3HaTh APXUTEKTYPY sAIpa MUKPOKOHTPOJUIEpa
323 | 3HaTh OCHOBHBIE BUJIbI NAMSTH MUKPOKOHTPOJIEPOB
324 | 3HaTh CUCTEMY KOMAaH MUKPOKOHTPOJJIEPOB
325 | 3HaTh NOACHUCTEMY BBOJIa/BBIBOIa MUKPOKOHTPOJLIEPOB
yl | VIMeTh onbIT NpOeKTUPOBaHUSI KOMOMHAIIMOHHBIX U MOCJIE0BATEIbHOCTHBIX YCTPOMCTB
y2 | yMeTb obecneunBaTh KOHCTPYKTUBHYIO PEIN3aLMI0 MAaTEPHAJIOB U 3JIEMEHTOB JIEKTPOHHON
TEXHHUKHU B IpUOOpax U yCTPONUCTBAX JIEKTPOHUKU U HAHOAJIEKTPOHUKHU
y3 | YMeTh ucnonap30BaTh METOAUKY MPOESKTUPOBAHUS (PYHKIIMOHAIBHBIX Y3JI0B IIPH PELIEHUH
KOHKPETHBIX 3a7a4
y4 | YMeTh NpUMEHSTh TUIIOBbIE CXEMHBIE PEILIEHUS U TUIOBbIE (PYHKIIMOHAIBHBIE Y3JIbl B HOBBIX
pa3paboTkax
y5 | YMeTh npaBHIIbHO MCTIOIB30BaTh 3aKOHOMEPHOCTH JIJISl peaiu3aliii MOTEHIIMATbHBIX
BO3MOKHOCTEH MaTepHaloB MPH MPOSKTUPOBAHUU U CO3JJaHUU MPUOOPOB KBAHTOBOW U
ONTUYECKOM JIEKTPOHUKH
y6 | YMeTh IpoBOANTE aHAJIN3 IPOEKTHOTO PEIIEHUS] HA COOTBETCTBUE UCXOAHOMY 33JIaHUIO
y7 | BIageTb MaTeMaTHYeCKMMH METO1aMU 00pabOTKY U aHau3a AIEKTPUIECKUX CUTHAJIOB,
MOCTPOEHMSI TPOCTEHUIINX CXEM JUIs YCUIICHUs, PeoO0pa30BaHMs U TE€HEPUPOBAHHSI CUTHAJIOB,
VMMETh HaBBIKHM NMalKU U MOHTAXa PaJO3JIEeKTPOHHBIX YCTPONCTB
y9 | yMeTh OCYIIECTBIATH BEIOOP THIIAa MUKPOKOHTPOJIJIEPA B COOTBETCTBHUHU C MIOCTABICHHOM
3aaden
y10 | YMeTsb ncnonb30BaTh OCHOBHBIE METO/IBI M aJITOPUTMBI pac4€Ta MUKPOIIEKTPOMEXaHUUECKUX
CHUCTEM C YYETOM YCJIOBUI peaiu3alliy U TPAHUL] IPUMEHECHUS
yl1 | yMeTh UCHONIB30BaTh MUKPOKOHTPOJUIEPHI TPH PEIIEHNN KOHKPETHBIX 3a/1a4 aBTOMAaTH3aluU
SKCIIEPUMEHTA U YIIPABJIEHUs TPOU3BOJICTBEHHBIMU IPOLIECCAMHU
y12 | UMETh ONBIT MIPOEKTUPOBAHMSI ABTOMATU3MPOBAHHBIX CUCTEM YNPABJICHHUS HA OCHOBE
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MUKPOKOHTPOJIIIEPOB

y13 | UMETh ONBIT HAMCAHUS U OTJIAJIKU IPOrpaMM JJisi MUKPOKOHTPOJLIEPOB
y14 | YMeTs paccunThIBaTh U NPOEKTUPOBATh KOMIIOHEHTHI HAHO- 1 MUKPOCUCTEMHOM TEXHUKU
y15 | YMeTh oCylIecTBIATh MEPEX0]] OT PEAIbHBIX KOHCTPYKIIMIA K PACUETHBIM CXEMaM U

COOTBCTCTBYIOIIIUM UM MATCMATHYCCKUM MOACIIAM C LCIIbIO aHAJIM3a U CUHTC3a IOABHUIKHBIX U
HCEIIOABUKHBIX 3JICMCHTOB KOHCTPYKHI/Iﬁ

Oranbl HOPMUPOBAHUS KOMIIETEHIIUN BBITYCKHUKA TIPUBEACHBI B Ta0IHIIE 2.5.2.
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Jranbl (POPMUPOBAHUS KOMIIETEHIIUI BHINTYCKHUKA

Tab6muma 2.5.2

Kon
Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIIETCHIINHU
OK.1 Dunocodust
OK.2 Hcropus
Vmpasnenue
OK.3 OCHOBBI 5KOHOMHYECKUX MPOM3BOJICTBEHHBIMU
* 3HAHHUIA CHCTEMaMHU; DKOHOMHUKA
TPEAIPUSITHS
OK.4 IpaBoseenne
WHocTpaHHEIH A3BIK;
. Kynbrypa u auuHOCTD; . . KomMmyHuKaMoHHas
OK.5 HWHOCTpaHHbIi A3bIK K . WHOCTpaHHBIH 3BIK VIHOCTpaHHBIH S3BIK
yAbTypa Hay4HOU U Ky1pTypa MHTEpHETA
JIEJIOBOH peun
OpraHu3anoHHas
OK.6 ncuxonorus; ColuanbHble
TEXHOJIOTHHI
VYueOHast npakTHKa:
MPAKTHKA O HOIYYEHUIO OpraHu3alMoHHas
OK.7 BBe/leHHe B HATPaBIIeHIE TEePBHYHBIX rcuxonorus; ColuanbHbie
npodeccHOHANBHBIX YMEHHIt TEXHOJIOTHH
1 HaBBIKOB
OK.8 dusuyeckas KyIbTypa dusnueckas KynbTypa
OK.9 Besonacuocts
° JKM3HEEATENbHOCTH
TToBepXHOCTHBIC SIBIICHUS B
HAHOPA3MEPHBIX
CTPYKTypax;
Marematnueckuii aHams; Mertobl MaTeMaTUIECKOU IpousBojcTBeHHAs IIpousBoxacTBeHHas [IpousBonacTBeHHAs
Jluneiinas anre6pa; VyeOHast IpaKTHKa: ¢uznky; CrienuanbHbie MPAKTUKA: PAKTHKA MO MpaKTHKA: MPAKTUKA 10 MPAKTUKA: IPAKTUKA MO
OTK.1 M . HPAKTHKA M0 HOIyYEHUIO CrienanbHbIe IIaBbl rJ1aBbl MATEMATUKH; Teopernueckas husmka; HOJTYYEHHUIO MOITYYEHUIO MOITYYEHUIO
. TEeMaTHYCCKUIT aHAIH3; o o o
aremarniec anaims; MEePBUYHBIX MateMatuky; Ousuka CrennabHbI€ I71aBbl DneKkTpoIHaMHUKa npodeccHOHANBHBIX YMEeHHH | mpodeccoHabHBIX yMeHHI | mpodeccHoHanbHbIX YMEHHIT
Duznka npohecCHOHANBHBIX YMEHHI ¢usuku 2; CratucTrdeckas 1 OmbITa MpodecCHOHANBHOM | M onbITa MpodeccHoHaNbHOM | 1 OnbITa TPOodhecCHOHATBLHOM
1 HaBbIKOB; DH3NKa ¢dusnka nesitenbHocTH; Pu3nka JeSATEITbHOCTH JeSATEITbHOCTH
KOHJICHCHPOBAHHOT'O
cocrosHust; dusmka
TIOJTYTIPOBOTHHKOB
TToBepXHOCTHBIC SIBIICHHS B
HAHOPA3MEPHBIX
VeBHas MpaKTHKa: Kpucrannorpadus; CTPYKTYypax; IIpousBoacTBeHHast IpousBoacTBeHHAst
P : Matepuasibl EKTPOHHOI Tpou3sBocTBEHHAs! MpPaKTHKA: PAKTHKA 110 MPAKTUKA: IPAKTUKA [0
MPAKTHKA MO HOIYYEHUIO
. p 4 TexHukH; CriennanbHbie CrienraibHbIE TI1aBbI MPAKTUKA: PAKTUKA MO TOJIYYEHU IO TOJIYYEHU IO
OHK.Z Jluneiinas anre6pa; dusnka TNCPBUYHBIX . . .
HpodheccHORATbHEIX yMeHHii rJIaBbl MATEMATUKH; MaTeMaTHKH HOITY4YEHUIO npodecCHOHANBHBIX YMEHHI! | mpodecCHOHaTbHBIX YMEHHIT
CrenpanbHble IIaBbl npodeccHOHANBHBIX YMEHHIT | 1 onbITa mpod)eccHOHANBHOM | M OTBbITa TPO(ECCHOHATBEHOM
¥ HaBBIKOB; Du3nka; Xumus M
¢duznkn 1; Ousnka; Xumus 1 ONBITA MPO(eCcCHOHATBHON JeATEITEHOCTH JeATEITBHOCTH
nesTenbHocTH; Pu3nKa
TIOJTYTIPOBOJTHHKOB
OneKTPOTeXHHKa; MHUKpPOSIEKTPOHUKA;
Pagnosnexrponnka;
OIIK.3 OnemeHTHas Oasa DU3HYECKHE OCHOBBI
TBepaoTesbHas 2NEKTPOHNKA
IIEKTPOHHKH HIICKTPOHHUKH
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WnxenepHas rpaduxa; IpousBoacTBeHHAS TIpousBoacTBeHHAs IpousBoacTBeHHAS
VyeOHast npaKTHKa: NPAKTUKA: NPAKTUKA 1O MPAKTUKA: IPAKTUKA 110 NPAKTUKA: NPAKTUKA 1O
OIIK.4 MPAKTHKA M0 HOIYYEHUIO HOTYYEHUIO TOITYYEHUIO TOTYYEHUIO
* TIePBUYHBIX npod)ecCHOHANBHBIX YMEHHIT | podeccHOHANBHBIX YMEHHI! | podecCHOHATBHBIX YMEHHIT
npod)ecCHOHANBHBIX YMEHHIT 1 ONBITA MPOecCHOHANBHOM | M ONbITa MPOdecCHOHATBHOM | H OTBbITa TPO(ECCHOHATBEHOM
1 HAaBBIKOB JIeATEbHOCTH JIeATEIbHOCTH JIeATEIbHOCTH
Marepuaisl 2IeKTPOHHOH MHUKpPOIPOIIECCOPHBIE
OIIK.5 P P Merposoriis P e
TEXHHKH CHCTEMbI
Mudopmanuonnbie Ipou3sBoaCTBEHHAS. TIpousBoacTBeHHAs IpousBoacTBEHHAS.
TEXHOJIOTHH; YueOHas Hsdpopmanmonssic NPAKTUKA: NPAKTUKA [0 MPAKTUKA: IPAKTUKA 110 NPAKTUKA: NPAKTUKA 11O
OIIK.6 Hndopmanuonnbie HPAKTHKA: IIPAKTUKA 110 TeXHOHOFr;M‘ Matepuaist KoMMyHHKalHOHHAs HOJy4EHHUIO HOJIyYEHUIO OJyYEHUIO
. 5 o o -
TEXHONOTHH HOIYYEHHUIO IEPBUYHBIX STEKTPOHHOH TeXHHIH KynbTypa MHTEpHETA npod)ecCHOHANBHBIX YMEHHIT | podeccHOHANBHBIX YMEHHI | podecCHOHATBHBIX YMEHHIT
npod)ecCHOHANBHBIX YMEHHIT 1 ONBITA MPOecCHOHANBHOM | M ONbITa MPOdecCHOHATBHOM | H OTBbITa TPO(ECCHOHATBHOM
1 HaBBIKOB JIeATETbHOCTH JIeATEIbHOCTH JIeATEIbHOCTH
OJIHOKPHCTAIbHbIE
MukporporeccopHbie
DJIEKTPOHHO-
Hudopmanmonnsie CHCTEMBI; IpousBoicTeeHHas
BBIYHMCIIUTEIbHBIC MAIIHHBI;
TEXHOJIOTHH; YueOHas TIpousBoacTBEeHHAs MPAKTUKA: IPAKTUKA MO
K IpousBoacTBeHHas X
OIK.7 WHdopMmamoHHbIe [PAKTHKA: IIPAKTUKA 110 HWHdopmalmoHHbIe OnemeHTHas 6aza HpaKTHK: TIpAKTHK 110 MPAKTUKA: IPAKTUKA 110 MOJTY4YEHUIO
* TMOJIYYEHHIO TIEPBUYHBIX TEXHOJIOTHH INIEKTPOHHKH ) HOJTYYEHUIO npodecCHOHAIBHBIX YMEHHI
TEXHOJIOTHU IOy 9eHNIO . !
npohecCHOHANBHBIX YMEHHI .. | npodeccnonanbHbIX yMeHui | M onbiTa podecCHOHANbHOI
npodecCHOHAIBHBIX YMEHHIT o
1 HaBBIKOB .. | u onbiTa MpodeccronanbHOlM JeATEITbHOCTH
U OIBITa IPOGECCHOHATBHOK
JeATEITbHOCTH
JIeATETbHOCTH
OTIK.8 CranapTusanus u
° TEXHUYECKUE H3MEPECHHS
Nudopmaunonssie IpousBoacTBeHHAs IIpousBoncTBeHHAS IpousBoicTeeHHas
TEXHOJIOrHH; YueOHas NPAKTUKA: IPAKTUKA MO MPAKTUKA: IPAKTUKA 110 NPAKTUKA: IPAKTUKA IO
OIIK.9 WHdopmalmoHHbIe MPAaKTUKA: PAKTUKA MO Hndopmanuonnbie THOJTYYEHUIO TIOJTYYEHU IO TIOJTYYEHUIO
TeXHONOrMH HOJTYYEHHUIO EPBUYHBIX TEXHOJIOTHH npodecCHOHANBHBIX YMEHHIT | mpodeccHOHANBHBIX YMEHHI | podecCHOHATBHBIX YMEHHIT
npohecCHOHANBHBIX YMEHHI 1 OmbITa MPO(ECCHOHATBHOI |  OnbITa NPO(ECCHOHAIBHOM | U ONBbITA MTPO(ECCHOHATBHO!
1 HaBbIKOB JIeATeTbHOCTH JIeATETbHOCTH JIeATETbHOCTH
Marepuaist
KommnonenTst o
o MHKPOCHCTEMHON TEXHUKH;
MHKPOCHUCTEMHON TEXHUKH;
MHUKpPO3JIEKTPOMEXaHHKa;
IIpousBoncTBeHHas
MozpenupoBanue U
NPAKTUKA: IPAKTUKA MO KpanroBas u ontuueckas
MPOEKTUPOBAHUE MHKPO- H
MOJTYYEHUIO JUNEKTPOHHKA; MHUKPOONITHKA
o HAHOCHCTEM;
npodecCHOHANBHBIX YMEHHIT u (HOTOHMKA;
. [IpousBoncTBeHHAs
KBaHTOBast MexaHHKa; 1 ONBITA MPO(eCcCHOHATBHON TIpousBoacTBeHHas
MPAKTUKA: IPAKTUKA MO
MeTozbl MATEMATHYECKOTO JIeATENbHOCTH; MPAKTUKA: PAKTUKA 1O
OnemeHTHas 6asza TIOJTYYEHU IO
IIK.1 MOJIETMPOBAHHS; Pa/1u05J1eKTPOHHUKA; MOTyYeHHIO .
EKTPOHHKH .. | npodeccronanbHbIX yMeHuMi
MHUKpPO3JIEKTPOHHKA; CeHCOpHBIC MHKPOCHCTEMBI; | TPO(eCCHOHANBHBIX YMEHHUIH .
.. | u onbiTa mpodeccuonanbHOM
TpuknanHas MeXaHHKa TBepaoTeinbHas M OIbITa MPOECCHOHANBHOM
JIeATeNbHOCTH;
a1eKTpoHnKa; Pusnka nesTenbHocTH; dusnyeckue
Ipou3sBocTBEeHHAs
KOHJEHCHPOBAHHOTO OCHOBBI MUKPO- 1
. (MpeaMIIIOMHAs ) TPaKTHKA:
cocrosHust; Gu3nuko- HAHOCHCTEMHOH TeXHUKH
MPAKTHKA TI0 TOIYYEHUIO
XUMHYECKHE OCHOBBI o
npodecCHOHANBHBIX YMEHHIT
MPOLIECCOB MUKPO- M o
1 OMbITA MPO(ECCHOHATBHOM
HAHOTEXHOJIOTHH
JIeSITEIILHOCTH
OCHOBBI IPOEKTUPOBAHUS
3JIEKTPOHHOM KOMITOHEHTHOI|
6a3bl; [IpOM3BOACTBEHHAS
nK.4 OCHOBBI 5KOHOMHYECKUX (penaMIIOMHAs ) TPaKTHKA:

3HAHUH

MPAKTHKA 10 MOTYYEHHIO
npodecCHOHATBHBIX yMEHHit
¥ OTIBbITa MPO(ECCHOHANBHON

JCATCIIbHOCTH
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IK.5

MHKpPO3JIEKTPOHHKA;
le/lKﬂaﬂHaﬂ MEXaHUKa,
CxemortexHuka; Ousnyeckue
OCHOBBI HJIEKTPOHUKH

OnHOKpHCTAIBHbIE
JIIEKTPOHHO-
BBIYHMCIIUTEIIbHBIE MAILIHHBI

KBaHTOBas u onTH4eckas
DJIEKTPOHHKA; MI/IKPOOHTI/IKH
u oroHuka;
MukporporeccopHbie
CHUCTEMBI; dusnyeckue
OCHOBBI MHUKPO- U
HAHOCHCTEMHOH TeXHUKU

MHuKpOIIEKTPOMEXaHUKA;
MozenupoBanue u
TNPOCKTUPOBAHUE MUKPO- U
HAHOCHUCTEM; OCHUBI:]
MPOCKTHPOBAHUS IEKTPOHHOM
KOMITOHEHTHO# 6a3b1; OCHOBBI
PAJIMOTEXHHKH;
HpOH'}BO,ﬂCTBCHHaﬂ
(TIpeAnHIIIOMHAsT) IPAKTHKA:
TIPAKTHKA IO MOTY4EeHHI0
npo(heCCHOHATBHBIX YMEHUH 1
OIbITa NPO(eCCHOHANBHO
JACATECIIbHOCTH

Matepuainbl MUKPOCHCTEMHOI

KommoneHTst TEXHUKH;
MHKPOCHUCTEMHON TEXHUKH; MHKpPO9JIEKTPOMEXaHNKa;
IpousBoacTBeHHAs KBanToBas u ontuyeckas Mozennposatue u
NpPaKTHKA: IPAKTUKA 110 | 3JeKTPOHUKA; MUKPOONTHKA|  mpoeKkTHpoBaHue MUKPO- U
MeTo16l MATEMaTHYECKOTO
l'lOJ'Iy‘-IeHl/llO u (bOTOHl/IKa; HAHOCHUCTEM, H]JGI/I'SBOHCTBSHHE!}I
MOJIEJIUPOBAHHUS; .
npodecCHOHANBHBIX YMEHHIT IIpousBoacTBeHHAs MpaKTHKA: PAKTHKa 110
MHKpPO3IEKTPOHHKA; .
o 1 ONBITA MPO(ECCHOHANBHON|  TpaKTHKa: IPaKTHKa 110 TIOJTY4CHNIO TIPO(ECCHOHANBHBIX
Marepuaibl JIeKTPOHHOH DieMeHTHas 0a3za TeXHOIOTUsI MUKPOCHCTEM; .
IIK.8 JICSITEIIBHOCTH; MOTyYEHUIO YMeHuii 1 OmbITa
TEXHUKH JJIEKTPOHUKHI Texuonorus npubopos o .
o Paauonnexrponnka; npodecCHOHAIBHBIX YMEHHI npodeccHOHaNbHOM
MHUKPOCHCTEMHOH TEXHUKH; .
CeHCOpHbIE MHKPOCHCTEMBI; | M OIbITa MPOECCHOHAIBHOM JIeSITEIIBHOCTH;
DduznyecKkre 0OCHOBbI
A CKTDOHMKI TeeprorenbHas nearenpHocTH; dusnueckue IIponsBozCTBeHHAs
’ p aneKTpoHuKa; dusnko- OCHOBBI MHKPO- H (MpeUMIIOMHas) MPaKTHKA:
XUMHYECKHE OCHOBBI HAHOCHCTEMHOH TeXHUKU MpPaKTHKA 110 [0JTy4eHHIO
TIPOLECCOB MUKPO- U npod)ecCHOHAIBHBIX yMEHHUI U
HaHOTEXHOJIOTHUH OMBITa MPO(eCCHOHATBHOH
JICATCIIBHOCTH
KomnoneHTst Marepuaibl MUKPOCHCTEMHO#
M"KPOCHCTCMHOﬁ TeXH"K"; TCXHHUKH, OCHOBLI PanUOTECXHUKH,
Mertos! ananusa u
MerTo/bl HCClIeT0BaHHS KOHTPOJIS ITpon3sBocTBEHHAs MPaKTHKA:
TIOBEPXHOCTHU TBEPIBIX TEJI; P TPaAKTHKA MO NOJTYYCHUIO
HAHOCTPYKTYPHUPOBAHHBIX N
HpOHSBOZLCTBeHHaﬂ 1poheCCHOHANBHBIX YMEHUH U
MaTepHalIOB U CUCTEM; N
. MpaKTHKa: MPaKTUKA 110 OIBITa MPOQECCHOHANBHOM
Marepuaisl 3JIeKTPOHHOH IIpousBoncTBeHHAS
IIK.9 Metpouorust MUKpPO2JIEKTPOHHKA HOJIYYEHHUIO JIeSITEIBHOCTH;
TEXHUKH . MpaKTHKA: TIPAKTHKA [0
HpOCbECCl/IOHaﬂbeIX YMEHUUN TpoussocTBenHas
MOJTy4EHH IO

U OmBITa PO ECCHOHATBHOK
JCATECIIbHOCTH,
Pajnosnexrponuka;
CCHCOPHLIe MHKPOCHCTEMBI;
TBepnoTenbHas IEKTPOHUKA|

MpodeCCHOHABHBIX YMEHHI
M OMbITa NpodeccHOHaANbHOI
JCATCIIBHOCTH

(IpeUIUIOMHAs ) IPAKTHKA:
NPAKTHKA IO [OJTY4eHHIO
TPodecCHOHATBHBIX YMEHHI 1
OTbITa MPO(hECCHOHABHOT
JIESTENbHOCTH

K.10

MeTo/1bl HCCIIeI0BaHUS
TOBEPXHOCTH TBEPABIX TEI;
IMpousBoacTBeHHAs
MPAKTUKA: PAKTUKA MO
TOJTy4EHH IO
npodecCHOHANBHBIX YMEHHIT
1 OMbITA MPO(ECCHOHATBHON
JiesTeNbHOCTH; PH3HKO-
XUMHYECKUE OCHOBBI
TIPOLECCOB MUKPO- U
HAHOTEXHOJIOTHH

KBaHTOBast ¥ onTHYECKAst
DNEKTPOHHUKA, MCTO;U:I aHajmMsa u
KOHTPOJIsA
HaHOCTPYKTYPHPOBAHHBIX
MaTepHaoB U CUCTEM;
MVIKpOO"TVIKa n (bOTOHVIKa;
IIpousBoacTBEeHHAs PAKTHKA:
TPAKTHKA 110 TOJTY4EHUIO
TpodecCHOHATBHBIX yMEHHI 1
ombITa IPO(hecCHOHATBHOIT
JCATCIIBHOCTH, dDusnyueckue
OCHOBBI MUKpPO- U

HAHOCHCTEMHOM TEXHUKI

Marepuansl MUKPOCHCTEMHO#
Texunku; [IponssoacTeennas
NPAKTHKA: HPAKTHKA [0
TOJTY4eHHIO MPO(ECCHOHATIBHBIX
YMeHHU# ¥ onBITa
npodeccHonanbHOM
JIESTENBHOCTH;
TIpoussoxacrBenHas
(NpeHIIIOMHAsT) IPaKTHKA:
TIPAKTHKA MO MONYYCHHIO
TpodecCHOHATBHBIX YMCHHI 1
oIbITa IPOodhecCHOHATLHON
JISITENIbHOCTH
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3. Conep:xanue 00pa3oBaTeIbHOH MPOrpaMMBbl
3.1 CtpykTypa 006pa3oBaTe/ibHOI NMPOrpaMMbl
CtpykTypa 00pa3oBaTelIbHOM MPOTrpaMMBbI NpuBeneHa B Tabnuie 3.1.1, BKItoyaeT o0s3aTeIbHYIO

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

Tab6muma 3.1.1

CrpykTypa 00pa3oBaTeiIbHON MPOrpaMMbl OOBem mporpammel, 3.€.

baok 1 | IucuumianHbl (MOIYJIH) 209

bazoBas yacTp 113

BapuaruBHas yactb 96
baok 2  |IIpakTukn 22

bazoBas yacTh 0

BapuaTtuBHas yacts 22
baok 3 |TocynapcTBeHHast HTOroBasi aTTeCTAIUS 9

bazoBas gacth 9
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 240

3.2 XapakTepucTHKA COEP:KAHUS TUCIHIIIHH

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

3.3 IIpumensiembie 00pa3oBaTe/JbHbIC TEXHOJIOTHH

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

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

Y4eOHbIM IJJaHOM MPETYCMOTpPEHA CaMOCTOsATENbHAas paboTa CTYIEHTOB, KOTopas oOecnedeHa
HEOOXOJMMBIMU METOAWYECKMMH Marepuaiamu, pasMmenieHHbiMU B OBC u  uHpOpManuoHHO-
o0Opa3oBaTenbHOM cpejie By3a.

3.4 Opranuszanusi NPaKTUK
Jns  [OCTHKEHHs IUTaHUPYEMBIX —PE3yJIbTaTOB OCBOCHHS 0Opa30BaTEIbHOM  MPOTrpaMMBbI
peyCMaTPUBAIOTCS CIICIYIOIINE MTPAKTUKH:

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

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

- IlpomsBoxacTBeHHast  (NMpEIAWIUIOMHAsl)  MpaKTUKA:  NpPaKTHKa 10  MOJYYCHHUIO
npodecCHOHATBHBIX YMEHHUH U OMbITa TPO(ECCHOHATBHOM AEATSILHOCTH,
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YyeOHasi NpaKTHKA: MPAKTHKA MO0 MOJYYeHUIO NEePBUYHBIX NPOodecCHOHAIbHBIX YMEHUN U
HABBIKOB [IPOBOJIUTCSA B

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

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

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

Crnioco0 npoBeieHHs MPAaKTUK — CTallHOHApHASI.

IIpou3BoacTBEHHAS NMPAKTHKA: NMPAKTHKA M0 MOJYYeHHI0 NMPO(ecCHOHAIbHBIX YMEHUN W
onbITa NPo(ecCHOHATbHOM 1eITeJIbHOCTH IIPOBOJIUTCS B

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

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

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

Cnioco0 nmpoBeieHHs MPAKTUK — CTallHOHApHAS.

IIpousBoacTrBeHHass  (IpPeJAWIIOMHAs)  NPAKTHKA:  NPAKTHKaA 10  NOJYYEHUIO
npo¢eccCHOHATbHBIX YMEHUH U ONbITA NPO(ecCHOHATBHOM JesITeJIbHOCTH TIPOBOIUTCS B

1. Akunonepnom o6mectse «HoBocuOupckuii 3aBoj MoIynpoBOAHUKOBBIX pudopos ¢ OKb»
(AO «H3IIII ¢ OKby);

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

3. denepanbHOM TOCYJapCTBEHHOM OIOKETHOM YUPEKIACHUH HayKu MIHCTUTYT HEOpPraHUYECKOM
xumun uM. A.B. Hukomaesa Cubupckoro otnenenust Poccuiickoit akagemuu Hayk (MHX CO PAH).

Cnioco0 mpoBeieHHs MPAKTUK — CTallHOHApHAS.

Bbi0op MecT mpoxoxaeHHs MpakTHK A JIML C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3]I0POBbS
MIPOU3BOJIUTCS C YUETOM COCTOSIHUS 3/10pOBbs 00Yy4aroIUXCsl U TPEOOBAHUI 11O JOCTYITHOCTH.

4. YcaoBus peanuzanum o6pa3oBaTesibHOI IPOrpaMMbl NOATOTOBKH

4.1. OO0mecncreMHble TPeOOBAHHS K peaau3alMi NPOorpaMMbl

Peanuzamus 006pa3oBaTeIbHONM MPOTPAMMBI TTOJTHOCTBbIO 00€cTeueHa MaTepuaaIbHO-TEXHHUYECKOM
0a30l, COOTBETCTBYIOIEH  JEHCTBYIOIIMM  MPOTUBOMOXKAPHBIM  MIpaBUJIaM W HOpMaM U
o0ecrnieurBaroIIell MPOBEACHUE BCEX BHJIOB JUCHUIUIMHAPDHOW M MEXIUCLMILIMHAPHON IMOATOTOBKH,
NPAaKTUYECKOH M HayYHO-UCCIIEAOBATENbCKOW paboT o00ydaromuxcs, MpeayCMOTPEHHBIX Y4eOHBIM
TUTAHOM.

Kaxnplii oOyuatomuiicss B TedeHHE BCero mnepuojaa oOydeHHs OOeCleyeH WHIAMBHYaTbHBIM
HEOTPaHUUYEHHBIM JOCTYIIOM K HECKOJBKHM 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM (3JIEKTPOHHBIM
O6ubnuorekaM) M K 3JIEKTPOHHOU HH(pOpMaMOHHO-00pazoBatenbHOM cpeae HITY. Onexrponno-
OonbnroTeuHas cucteMa (dJIEKTpOHHAs OMOIMOTEKA) U SIIEKTPOHHAs HHPOPMAIIMOHHO-00pa3oBaTeIbHAS
cpeaa obecreunBalOT BO3MOXKHOCTh JOCTyIa OOydaromerocst u3 o000 TOYKH, B KOTOPOH HMeeTcs
JOCTYM K UH(OpPMaIIMOHHO-TEIeKOMMYHUKaMOHHOU ceTu "MHTepHeT" (nanee - cets "MHTepHet"), Kak
Ha TEPPUTOPUM OpraHU3aluy, TaK U BHE €€.

DJIeKTpOHHAS HHGOPMAIIHOHHO-00pa3oBaTeIbHas cpena OpraHu3aI|H (http://
www.nstu.ru/sveden/eos) obecrieunBaer:
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- J0oCTyn K Y4eOHBIM IUIaHaM, pabO4YMM MporpamMmaM IJUCHMIUIMH (MOAaynei), NpakTHK, K
U3JIaHUSIM DJIEKTPOHHBIX OMOIMOTEYHBIX CHUCTEM U DJIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam,
yKa3aHHBIM B pabouux Mporpammax;

- (ukcanmio xoza o0pa3zoBAaTEIBLHOrO MPOIECCa, PE3YJbTaTOB MPOMEKYTOUHOM aTTecTaluu U
pe3yIbTaTOB OCBOEHUS MPOrpaMMBbl OakallaBpHara,

- TPOBEIEHUE BCEX BHJOB 3aHATUN, MPOLEAYP OLEHKH pe3ylbTaTOB OOyueHUs, peaau3anus
KOTOPBIX  TNPEAyCMOTpEHa C  TIPUMEHEHHEM  JJIGKTPOHHOTO  OOY4YeHHs,  JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTU;

- (dopmupoBaHHE 3ICKTPOHHOTO MOPT(OIHO 00yUaroImEerocs, B TOM YHCIE COXpaHEHHE padoT
oOy4arolerocsi, peneHsuii U ONEHOK Ha JTH paboThl €O CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa3zoBaTEIHLHOTO MPOIIECCa;

- B3aMMOJCICTBHE MEXY YYaCTHUKaMH 00pa30BaTeIbHOIO MPOIIECCa, B TOM YUCIIE CHHXPOHHOE
U (UJIM) aCHHXPOHHOE B3aUMOJENCTBUS mocpecTBOM cetu "MHTrepHer".

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIMOHHO-00Pa30BaTEIbHON Cpeibl 0OecreunBaeTCs
COOTBETCTBYIOLIMHU CpeacTBaMu MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA "
kBaM(ukamyer pabOTHUKOB, €€ UCHOJB3YIOIMX M MOAAepXKHUBArOIMMUX. @OYHKIMOHUPOBAHUE
AJIEKTPOHHOH  MH(OPMAIIMOHHO-00Pa30BaTeIbHON  Cpelbl  COOTBETCTBYET  3aKOHO/ATEIIbCTBY
Poccuiickoit deneparuu.

KBamudukanus  pykoOBOOSIIMX M HAYYHO-TIENATOTMYECKHX  PaOOTHUKOB  OpPraHU3ALUU
COOTBETCTBYET KBaJIU(PUKAITTOHHBIM XapaKTepUCTHKAM, yYCTaHOBJICHHBIM B Enunom
KBaJTM(UKAIIMOHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOAMTENEH, CIICIIHAIMCTOB U CIY)KAIllUX, pa3jese
"KBanudukaoHHble XapaKTepUCTHKU JODKHOCTEH PYKOBOAMTENEH U CIENUAIMCTOB  BBICIIETO
npoeCCHOHATBHOTO ¥ JIOTIOJIHUTENIFHOTO NPOQECCHOHATIBHOTO 00pa3oBaHMs", YTBEpPKIECHHOM
npuKa3oM MUHHCTEPCTBA 3APAaBOOXPAHECHUS U COIMAILHOTO pa3BuTHs Poccuiickoit @eneparuu ot 11
sauBaps 2011 r. Ne 11 (3apeructpupoBan Munucrepctom rocturiuu Poccuiickoit denepanuun 23 mapra
2011 r., perucrparmonsbiit Ne 20237).

Jlonst mTaTHRIX HAYYHO-TIEAATOTHYECKUX pPAOOTHUKOB (B MPHUBEACHHBIX K IEIOYHCICHHBIM
3HAYEHUSIM CTaBOK) cocTaBisieT He MeHee S0 MpPOLEHTOB OT OOIIEro KOJIMYecTBa HAy4HO-
MeIarOrMYECKUX PAOOTHIUKOB OpTaHU3aIlNH.

4.2. KaapoBble yci1oBus peain3anuu NporpaMmsbl

Peanuzanuss mporpammbl  OakanmaBpuaTa O0OE€CHEUMBAETCS PYKOBOJAIIMMU U Hay4yHO-
MEeTarOrMYecKUMHA  Pa0OTHUKAMH OpPTaHM3alMU, a TaKXKe JIMIIaMH, MPHUBIEKAEMBIMH K peaH3aliu
porpamMMbl OakanaBpuaTa Ha yCIOBHSIX TPakKIaHCKO-TIPAaBOBOTO JIOTOBOPA.

Jlonst Hay4HO-TIENarorn4eckux pabOTHUKOB (B MPHUBEICHHBIX K IIEIOYHCICHHBIM 3HAYCHHUSM
CTaBOK), MMEIOUIMX 00pa3oBaHUE, COOTBETCTBYIOIIEE MPOGWII0 MPEnojaBaeMoil JAUCHUIUINHBI
(Momynst), B oOwmieM 4McIe HayyHO-NEJAarormyeckux pabOTHUKOB, peaM3YIOIUX Mporpammy
OakanaBpuaTa, cocTaBiser He MeHee 70 IpOLIeHTOB.

Jlonst Hay4YHO-TIEJarOTUYeCKuX paOOTHUKOB (B TPUBENCHHBIX IIEIOYUCICHHBIM 3HAYCHHUSIM
CTaBOK), UMEIOIIMX YYEHYIO CTENEeHb (B TOM YHCIE YYEHYIO CTENeHb, NPHUCBOCHHYIO 3a PYOeXOM U
npusHaBaemyto B Poccuiickoit ®denepauun) u (Uiau) ydyeHoe 3BaHHE (B TOM 4YHCIE YYEHOE 3BaHHE,
NoJIlydeHHoe 3a pyOexxoM M mnpu3HaBaemoe B Poccuiickoit ®@eneparuu), B oOIIeM dYHcie HayyHO-
MeIarOTMYeCKNX pPabOTHUKOB, pEaTH3yIONIMX IporpaMMmy OakaiaBpHuara, cocTaBiseT He MmeHee 50
MIPOIIEHTOB.

Jonst paOOTHUKOB (B TPHBEICHHBIX K IEJIOYUCICHHBIM 3HAUEHHMSIM CTaBOK) M3 4YHCIA
pykoBojuTeneil 1 pabOTHUKOB OpraHU3aIMi, AEATENILHOCTh KOTOPBIX CBS3aHAa C HAIpPaBICHHOCTBHIO
(nmpodunem) peamuzyemMol mporpaMMmbl OakanaBpuaTa (MMEIOIIMX CTaX pabOThl B JIaHHOM
npodeccuoHaIbHON 00JacT HEe MeHee 3 JieT) B 0011eM uuciie pabOTHUKOB, PEATU3YIOUINX MPOrpaMMy
OakanaBpuaTa, COCTaBIlIsIeT He MeHee 10 mpoIeHTOoB.

4.3. MarepuaibHO-TEXHHYECKOe M Y4eOHO-MeTOoAn4YecKoe obecneyeHue IporpamMMbl
O0axajaBpuara
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OO0pa3zoBarenbHas HpoOrpaMMa peaNnu3yeTcs B CHEIHATIbHBIX MOMELICHUSAX, MPEICTABIISIOMINX
co0oif ydyeOHBbIE ayIUTOPUU AJI MPOBENCHUS 3aHATHI JIEKIMOHHOTO THWIIA, 3aHATHH CEMHHApPCKOTO
TUIA, KYpCOBOTO IPOEKTHPOBAHUS (BBIOJHEHUS KYPCOBBIX paloT), TPYNIOBBIX M HMHIUBHIYaJbHBIX
KOHCYJbTAllMi, TEKyIIero KOHTPOJSI W  MNPOMEXKYTOYHOW  aTTeCTallud, TMOMEUICHHS  JUIs
CaMOCTOSITENILHOW pPa0OThl M TOMEIIEHHUS JUIS XpaHCHHS W NPOPHIAKTHUYECKOTO OOCTYKHUBAHUS
yueOHOro oOopynoBanus. CrenuanbHble TMOMENICHUS YKOMILIEKTOBAHbI —CIEHHUAIN3UPOBAHHOMN
MeOenbl0 M TEXHMYECKHMMM CpEACTBaMH OOyuYeHHs, CIy)KallUMHU [UIS TPEACTaBICHUS Y4eOHOU
nHpopManuu OOJIBIION ayIUTOPHH.

Jis mpoBeneHHs 3aHATHH JIGKIMOHHOTO THIA TMPEAJaraloTcsi HaOOpbl JIEMOHCTPAI[HOHHOTO
o0opynoBaHusi M y4eOHO-HAIVIAIHBIX MOCOOUH, obecrneunBarolue TEeMaTHYeCKHe WILTIOCTPAIUH,
COOTBETCTBYIOIIHE pab0YnM MporpaMmMaM JUCHUILIHH (MOZYIJEH).

[lepeueHr MaTepHaAIbHO-TEXHUYECKOTO  OOECHEYeHHs, HEeOOXOAMMOro s  peanu3aluu
mporpaMMbl  0akajaBpuara, BKJIOYaeT B ce0s Jmaboparopwd, OCHAIICHHBIE HEOOXOJIMMBIM
J1a00paTOPHBIM 000PYIOBAHUEM.

[TomerieHust UIsI CAMOCTOSATENBHON pabOThl 00YYArOIINXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO MoAkitoueHuss k cetu "MHrepHer" u obecriedeHbl IOCTYIIOM B 3JICKTPOHHYIO
nH()OPMAMOHHO-00pa30BaTEILHYIO CPEy OpraHU3aIiH.

OOpa3oBarenbHas  OporpamMma  IOJHOCTBIO — o0ecredeHa  HEOOXOIMMBIM — KOMILIEKTOM
JUIIEH3UOHHOTO TPOTPAaMMHOTO oOecredyeHus: (CocTaB oOmpenensercss B padoyux mporpaMmax
JUCIUILTAH (MOAYJEH) U €XKeroJHO OOHOBIISETCS).

ONEeKTPOHHO-OMOIIMOTEYHbIE ~ CUCTEMBI  (JJIEKTpOHHast ~ OuOIMOTeKa) M BJIEKTPOHHAs
nH(popMalnoOHHO-00pa3oBaTenpHasl cpefa O00ecreyrBaloT OJHOBPEMEHHBINM JOCTyn He MeHee 25
MPOIIEHTOB O0YYAIOUIMXCS 110 porpaMme OakaisaBpuara.

OOyvarommmMcst obecriedeH nocTyn (yOaJeHHBIM JOCTYI) K COBPEMEHHBIM NMPOQecCHOHATbHBIM
0a3aM JaHHBIX 1 HH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpEAEIseTCs B pad0oUnx
porpaMMax JTUCHUIUIMH (MOTyJIei) U €KEeroJHO OOHOBIISIETCS.

OOyuJaronyecss W3 YHUCIA JIML C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI 00OECIIEYEHBI
MEYaTHBIMU U (WJIHM) SJEKTPOHHBIMH OOpa30BaTENbHBIMU pecypcaMu B ¢GopMax, alalnTHPOBAHHBIX K
OTPaHUYEHUSIM HX 3/I0POBBSI.

5. OuneHka KayecTBa MOATOTOBKHU CTY€HTOB U BbIMIYCKHUKOB

OneHka KauecTBa OCBOCHHS OOpa30BaTEIbHOW MPOTpaMMbl BKIIOUAET TEKYIIUH KOHTPOJb
YCIEBAaEMOCTH, IPOMEXKYTOUHYIO aTTECTAlMI0 OOYYalOIIMXCSd W TOCYIapCTBEHHYIO HTOTOBYIO
aTTECTAIUIO BBIITYCKHUKOB.

KonkperHsie (opmbl MPOMEXKYTOUHOM W HTOTOBOM arrecTaliuid OOydaroluXcsl MO Kaxaoi
TUCIUILTAHE OTMPEENAIoTCS y4eOHbIM TIaHOM. TeKyias arTecTalus no JUCIUILTHHAM TPOBOAUTCS Ha
OCHOBE OaimbHO-peiiTMHroBON cuctemsbl. [lpaBuia arrectanuu MO AMCUUIUIMHAM OIPENEISIOTCS B
pabounx mporpammax U JOBOISTCS IO CBEIEHUS 00y4alolIMXcs B TEUEHHE MEPBOTr0 MecsIia U3ydeHus
JUCITUTITUHBL.

Jlnis arrectanuy OOYyYaroMIMXCsS HAa COOTBETCTBUE MX IMEPCOHATBHBIX JOCTHKEHUN TpeOOBaHUSIM
oOpa3zoBaTeNbHOM TIporpaMmbl  (TEKyIas W TPOMEKYTOYHAsT aTTECTaIlMs) CO3JAl0TCA  (DOHIIBI
OILICHOYHBIX CPEACTB, KOTOPHIE MOTYT BKJIIOYATh THUIOBBIE 3aJaHUsS, KOHTPOJbHBIE Pa0OTHI, TECTHI H
METOBI KOHTPOJISI, TIO3BOJISIONINE OIEHUTh 3HAHUS, YMEHUS U YPOBEHb MPUOOPETCHHBIX KOMITETCHIIHA.
@DOHIBI OLIEHOYHBIX CPEACTB pPa3pabaThIBAIOTCS W YTBEpXKOAIOTCSA Kadeapamu, 00ecredyrBaIONIIMU
y4eOHBIN TTPOIIECC MO AUCITUTUIMHAM 00pa30BaTeIbHON TPOTPAMMBI.

[Ipu pa3paboTKe OIEHOYHBIX CPENICTB AJSl KOHTPOJS KauecTBa M3YUYEHHS TUCIUIUIMH (MOIYyNeH),
MPAKTUK YYUTBHIBAIOTCS CBS3U MEXY BKIIOUEHHBIMH B HUX 3HAHWSIMHU, YMEHHSIMH, HABBIKAMH, UYTO
MO3BOJISIET YCTAHOBUTH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETCHIIUN Yy 00YyJarOIIHUXCSI.

B binok 3 '"['ocymapcTBeHHass HUTOroBas arTecTtanus’ BXOAUT 3allUTa  BBIMYCKHOMN
KBTM(DUKAIIMOHHOW paboThI, BKIIOYAs MOJATOTOBKY K MPOIEAype 3aIlMTHl U TMPOLEAYpYy 3allUTHI, a
TaK)Ke MOATOTOBKA K Claue U cJjauya rocyAapCTBEHHOT0 3K3aMeHa. TpeOoBaHus K COAepKaHUIo, 00beMy
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U CTPYKTYpPE BBIMTYCKHOM KBAIM(UKALMOHHOW pabOTHI M TOCYAaPCTBEHHOMY SK3aMEHY ONpEICISIOTCS
nporpammoit ['MA.

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

[Tpu HanMUKUK B KOHTUHTEHTE 00y4arouuxcs o o0pa3oBaTeIbHON MPOrpaMMe HHBAIHIOB U JIUI] C
OTPaHUYEHHBIMA BO3MOXKHOCTSMH 370poBbsi (JIOB3) obOpa3oBaTenbHas mporpaMma aJanTUPYeTCs C
y4eTOM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEN TAKUX OO0YUAFOIIHIACS.

[Tpu 00y4eHUH IO WHAWBUAYAILHOMY YU4€OHOMY TUIAHY JIMI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH
3JI0pOBbsI CPOK OCBOEHHUS 00pa3oBaTeNbHOI MPOrpaMMbl MOXKET OBbITh YBEIMUYEH MO HX KEJIAHUIO He
Oosiee ueM Ha 1 TOJ MO CPaBHEHHIO CO CPOKOM IMOTyYEHHsI 00pa30BaHuUs Il COOTBETCTBYIOIIEH (GOpMBI
oOyuenusi. OObeM mporpamMmbl OakajlaBpuata 3a OJIWH YYE€OHBIH TOJM TIpH OOYYECHHH IO
WHIVUBUAYAIBHOMY IIJIaHY BHE 3aBUCUMOCTH OT (OPMBI 00YUEHHUSI HE MOXKET COCTABIIATH OoJee 75 3.e.

[Ipu ucnonb3zoBaHuK GOPMBbI UHKIIFO3UBHOTO O0YUYEHUS COCTABIISETCS] MHAUBUIyallbHAs IPOrpaMMa
COIIPOBOKICHUSI 00Pa30BaTEIbHON ACATEIBHOCTH CTY/ICHTA.

NuauBuayaibHasi mporpaMMa CONpPOBOXIEHHUS 00pa3oBaTeNbHOM JESTENbHOCTH CTYACHTA
MOJKET BKIIIOYATh

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

- TIOCEUIeHHE IPYNIOBBIX U UHIUBUAYAIbHBIX 3aHATHH C ICUXO0JIOTOM;

- OpraHu3alMOHHO-TIEJarOTHYecKoe, MICUXOJIOTO-TIEAArOTUIECKOE, po(hUIaKTHICCKU-
03I0POBUTEIIHLHOE, COLMATBHOE COMPOBOXKACHUS Y4eOHOTO Mpoliecca.
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MNPUJIO)KEHHUE

CooTBeTCTBHE MEKIAY XapPAKTEPUCTUKAMHU 3TANOB OCBOCHUS KOMIIETEHIUI (BHAHUSIMH,
YMEHUSIMH U ONBITOM /IEATEJIbHOCTH BbINYCKHUKA) M 3J1IeMEHTAMH 00pa30BaTeIbHOM MPOrpaMMbl

(Y4eOHBbIMM TUCHMILIMHAMHA (MOXYJISIMH) M IPAKTHKAMH)

Kon
KOMITETEHI]
2078

Kon

CHUA

3HAHUS/yM

HaunmenoBanme AUCHUIUINH, 3HAHUA U YMCHUSA

Jlucyunaunvl (mooynu), 6azoswvie

NHocTpaHHbIN SA3bIK

OK.5 31 3HATh HHOCTPAHHBIN SA3BIK I MEXJINYHOCTHOTO OOILEHUS C HHOCTPAHHBIMU
napTHepaMu

OK.5 y2 YMETh BBICTPAauBaTh MEXKKYIbTYPHYIO, JEJIOBYIO, TPOPECCHOHATBHYIO
KOMMYHHKALIMIO C YYETOM IICUXO0JIOIMYECKHX, TOBEIEHYECKUX, COLUAIBHBIX
XapaKTEPUCTUK NapTHEPOB HA PYCCKOM U MHOCTPAHHOM SI3bIKaxX

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

Puitocopus

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

OK.1 y2 YMETb IPUMEHSATH OOIIEHAYUYHbIE METO/Ibl MCCIIEA0BAHNS, TOHUMATh OTJINYHE
HAY4YHOT'0 M10/1X0J1a OT HEHAY4YHOTO

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

HUcropus

OK.2 31 3HATh OOIIME 3aKOHOMEPHOCTU U HALIMOHAJIbHBIE OCOOEHHOCTH Pa3BUTUS
Poccuiickoro rocynapcrsa 1 o0uiecTsa

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

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

OK.2 y2 YMETb aHAJIU3UPOBATh TEHACHIIUH COBPEMEHHOTO 00IIECTBEHHO-

TMOJIMTHYCCKOTI'O U CONUOKYJIbTYPHOT'O PAa3BUTHUSA

OCHOBBI 3KOHOMHYECKHX 3HAHUH

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

OK.3 32 3HATh OCHOBHBIE KaTETOPUHU, 3aKOHOMEPHOCTHU U MPUHIUIIBI Pa3BUTHUS
SKOHOMMYECKHUX MPOILIECCOB HA MAKPO- U MUKPOIKOHOMHUYECKOM YPOBHE

OK.3 yl YMETh IPUMEHATH OCHOBHBIE MOJENIM U METOBI MAKPO- U
MHUKPO3KOHOMHYECKOI0 aHAJIN3a B MPOPECCUOHANBHOMN 1€ATEIbHOCTU

I1K.4 31 3HaTh METO/Ibl OIICHKH TEXHUKO-I3KOHOMHUYECKOH 3()(hEeKTUBHOCTH NMPOEKTOB

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

ITPOCKTOB

MaremMaTnuecKNd aHAJIU3

OIIK.1

38

3HaTh 0A30BBIC MOJOKEHUS (PYHIAMEHTAIBHBIX Pa3/IeJIOB MAaTEMaTHKH B
o0BeMe, HeOOXOIMMOM JUTSI BIAJICHUSI MATEMAaTUYECKUM ammmapaToM JUIs
00paboTku nHMOpPMAITUU U aHAIM3a JAHHBIX B 00J1aCTH TPodeCcCHOHATbHON
NeSATETbHOCTH

OIIK.1

39

3HATh YHUBEPCAIbHOCTh MAaTEMATUYECKUX METO0B B TO3HAHUH OKPY>KAIOIIETO
MHUpa

OIlIK.1

310

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

OIIK.1

y10

YMETD HUCIIOJIB30BATh 3JICMCHTHI MaTeMaTHIECKOM JIOTUKH JJI IOCTPOCHU A
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CY)KJICHUM U WX JIOKA3aTeIbCTB

OIIK.1 yll YMETb IPUMEHATH OCHOBHBIE METObl MATEMATUYECKOI0 arapara B
MaTEMaTHYECKUX MOJIENISIX 00BEKTOB U MPOLIECCOB

JInneiinas ajareopa

OIIK.1 38 3HaTh 0A30BBIC MMOJOKECHUS (PYHIAMEHTAIBHBIX Pa3/IeJIOB MAaTEMaTHKH B
o0beMe, He0OOXOJMMOM JUTS BJIa/ICHHUS] MAaTEMAaTUYECKUM amIapaToM s
00paboTku nHGOPMAITUK U aHAJIW3a JTAHHBIX B 001aCTH IPpodecCHOHaTbHON
JESITEIbHOCTH

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

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

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

Pusuka

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

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

OIIK.1 y8 YMETb IPUMEHATH OCHOBHBIE 3aKOHBI M MPUHIUIBI (PU3UKHU B CTAaHJAPTHBIX U
CXOIHBIX CUTYaIIUIX

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

OIIK.2 37 3HATh OCHOBHBIE MAaTEMaTUYECKUE METO/IbI, IPUMEHSIEMbIE B PA3IMUHBIX
pazzaenax GU3NKU

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

OIIK.2 y3 YMETBh IIJIaHUPOBATh U OPTaHU30BBIBATh IPOCTEUINE IKCIIEPUMEHTHI,
00pabaTbIBaTh U aHAJTM3UPOBATH MOJYUEHHbIE PE3YIbTAThI

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

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOJIENH (PU3UUYECKUX SIBICHUI, eaTh IPU ITOM
He0OXO0IMMBIE JIOMYILEHUS U OLIEHUBATh 00J1aCTh IPUMEHUMOCTH Pa3IUYHbIX
MoJieJIeH, IIIaHUPOBATh MPOCThIe PU3NUECKHUE IKCTIEPUMEHTHI U BHIIOIHSTh
(bu3nyecKre n3MepeHus

HNuxkenepHas rpadpuka

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

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

peaKTHPOBaHUS N300paKEHUN U YepTexen

Be3onacHoOCTD JKN3HeIeATEeILHOCTH

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

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

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

OK.9 yl BJIQJIETh 3aKOHO/IATEILHBIMH M MIPABOBBIMU OCHOBAaMH B 00J1acTH O€301TaCHOCTH
Y OXpaHbl OKpYXKarollei cpeibl, TpeOOBaHUSMH 0€30MTaCHOCTH TEXHUYECKHX
peryiaMeHToB B cepe nmpodhecCuOHATBLHOM IeSITEIbHOCTH

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

1eN1bI0 o0ecrieueHns: 6€30MaCHOCTH U 3alUThl OKPY)KAIOIIEH CpeJibl
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OK.9 y3 YMETh BEIOMPATHh METOIBI 3AIIUTHI OT OMTACHOCTEH MPUMEHHUTEIBHO K chepe
cBOEH MpodeccroHabHON NeATEeTHhHOCTH U CIIOCOOBI 00eCTIeUeHUS
KOM(OPTHBIX YCIOBH KU3HEICATEIBHOCTH

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

Xumus

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

OIIK.2 yl YMETb IPUMEHATH OCHOBHBIE dKCIIEPUMEHTAJIBHBIC U PACUETHBIE METOIbI
orpesieNieHUs] MaKPOCKOMTMYECKUX XapaKTEPUCTHK CUCTEM U METOJIbI
XUMHYECKOTO ¥ PU3NKO-XHUMHUUYECKOTO aHATN3a PA3IMYHBIX KIACCOB BEIICCTB

OIIK.2 y5 YMETh YCTaHABJIMBATh B3aUMOCBS3b ()YHIAMEHTAIBHBIX 3aKOHOB XUMHUU C

(1)I/I3I/IKO-XI/IMI/I‘I€CKI/IMI/I SABJICHUAMM 1A OOBSICHCHHS U IMPOTrHO3UPOBAHUA
HaIlpaBJICHUA XUMHUYCCKUX npeBpameHI/Iﬁ

NuadopmManmoHHbIE TEXHOJIOTHH

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

OIIK.7 yl yMeThb paboTath Ha epcoHanbHOM KommbioTepe B MS-DOS, OC WINDOWS c
MCTIOJIb30BAHNEM OCHOBHBIX MPHJIOKEHH 00pabOTKH TEKCTOBOM M YHCIOBOU
nH(OpMaIIUY, CHCTEM TPOrpaMMUPOBAHUS

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

OIIK.9 32 3HATh TEXHOJIOTHIO paboThl Ha [TIK B COBpeMEHHBIX OMEpallMOHHBIX Cpeliax,
OCHOBHBIE METObI Pa3pad0TKU AJITOPUTMOB U MPOTPaMM, CTPYKTYPHI IaHHBIX,
HCIOJIOb3yEeMBbIE JIJISl IPEICTABICHUS TUIIOBBIX HH(POPMAILIMOHHBIX O0OBHEKTOB,
TUIIOBBIE AJITOPUTMBI 00paOOTKU JaHHBIX

OIIK.9 33 3HATh OCHOBHI pa0OThI ¢ HH(pOpMalel B TTI00aTbHBIX KOMIIBIOTEPHBIX CETIX

OIIK.9 34 3HATh TEXHOJIOTHIO PEUIEHUs 3a/1a4, CBSI3aHHBIX C 00paObOTKON, XpaHEHUEM U
MPEJCTaBICHUEM YUCIOBOW MHPOPMALIUU C UCIOIb30BAHNEM NTEPCOHATBHOTO
KOMIIBIOTEpa

OIIK.9 y2 YMETh pelIaTh 3a7a4u 00padOTKU JaHHBIX C TOMOIIBIO COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEJICTB KOHEUHOTO MOJIH30BATENS

OIIK.9 y3 YMETb OCO3HaBaTh OMACHOCTh U YTPO3bl B PA3BUTUU COBPEMEHHOIO
MH(pOPMAIIMOHHOT'O 00IIeCTBA

OIIK.9 v4 BJIAJIETh METOIaMH Pa0OTHI C TII00ATTLHBIMU TTOMCKOBBIMU CUCTEMaMU

OIIK.9 y5 yMeTb paboTath ¢ nH(popMalel B ro0aIbHBIX KOMIIBIOTEPHBIX CETSIX

OIIK.9 yb BJIa/IETh CIOCOOHOCTHIO MOHUMATD CYIITHOCTh U 3HaYeHHE UH(POpPMAIUH B
Pa3BUTHH COBPEMEHHOT0 MH(OPMAIIMOHHOTO O0IIECTBa

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

OIIK.9 y8 yMeeT MPUMEHSATH OCHOBHBIE METO/IbI, CITOCOOBI M CPEJICTBA MOTYUEHUS,
XpaHeHUs U mepepaboTKu HHPOPMAIUH C TOMOIIBI0 KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CPEJICTB

DJIEKTPOTEXHUKA

OIlK.3 31 3HATHh METO]IbI aHAJIN3a YaCTOTHBIX U MIEPEXOJIHBIX XapaKTEPUCTUK

OIIK.3 34 3HaTh OCHOBBI TEOPUU AJIEKTPUUECKUX U MATHUTHBIX, TACCUBHBIX U aKTHUBHBIX,
JIMHEWHBIX U HETMHENHBIX LIeTIeH ¢ COCPEIOTOUCHHBIMU U C PaclpeIeICHHBIMU
napamMeTpamu

OIlK.3 35 3HATh OCHOBBI TEOPUH JIEKTPOMArHUTHOTO MOJISI

OIIK.3 36 3HATh SKBUBAJIEHTHHIE CXEMbI aKTUBHBIX AJIEMEHTOB

OIIK.3 yl YMETh aHAIM3UPOBATh BO3/IEHCTBHE CUTHAJIOB Ha JIMHEWHbIE U HEIMHEWHbBIE

OeIu
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OIIK.3 y2 BJIAJIETh METOJAAMHU aHAJIN3a MEPEXOJHBIX MPOILIECCOB B TMHEUHBIX U
HEJIMHEHUHBIX 1IEIIX

OIIK.3 y4 YMETh IPOBOJIMTH aHAJIN3 IENEN MPU MOCTOSHHBIX U CUHYCOUIAJIbHBIX
BO3/CHUCTBUSX, a TAKXKe IPH BO3CHCTBUU CUTHAJIOB IPOU3BOJILHON (OPMBI,
VIMITYJIbCHBIX CUTHAJIOB

MeTtpoJiorust

OIIK.5 32 3HATh METOJIBI 0OPAOOTKH SKCIIEPUMEHTATBHBIX JAHHBIX COBPEMEHHBIMH
MIPOrpaMMHBIMU TAKETAMHU

[1K.9 31 3HaTh 0a30BOE KOHTPOJIBHO-U3MEPHUTEIIBHOE 000PYI0BaHUE IS
METPOJIOTHYECKOT0 00eCieueH s UCCIIEA0BaHUI U IPOMBIIIJICHHOTO
MIPOU3BOJICTBA MATEPUAIIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN TEXHUKHU

I1K.9 38 3HAaTh OCHOBBI METPOJIOTUHU

I1K.9 39 3HATh OCHOBHBIE METO/BI M CPEJCTBA U3MEPEHUS (PU3UIECKUX BEITHUNH

[1K.9 310 BJIAJIETh METOIaMH 00paOOTKH U OIIEHKH IMOTPEITHOCTH Pe3yIbTaTOB
U3MEPEHUI

[1IK.9 y3 YMETb UCIOJIb30BaTh 0a30BO€ KOHTPOIbHO-U3MEPUTENLHOE 000PYIOBAHUE IS
METPOJIOTMYECKOro 00eCeYeHNs CCIEIOBaHUM U TPOMBIIIJIEHHOTO
MIPOM3BOJICTBA MAaTEPUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKHU

I1K.9 yll YMETh IPUMEHSTh METOBI M CPEJCTBA U3MEPEHUsT (PU3NICCKUX BEITHUNH

CTaHuameaul/m H TEXHUYICCKHUEC U3MEPCHUSA

OIIK.8 31 3HATh MPABOBHIE OCHOBBI M CHCTEMBI CTAHAAPTH3AINH U CepTUDUKATUT
OIIK.8 32 3HATh CTAHAAPTHI U TEXHUUYECKUE YCIOBUS
OIIK.8 yl YMETb IPUMEHSTh CTaHIAPThl U TEXHUYECKUE YCIOBUS K KOHKPETHBIM

cucreMam

IlpukiaagHas MeXaHUKA

IIK.1

yl2

Bnaners MeTonamu pacuera 1e()OpMHUPOBAHHOIO COCTOSIHUSI MEXaHUYECKHX
KOHCTPYKLUHU

IIK.5

318

3HaTh OCHOBHBIC MOHATHS MEXaHUKH TBEPJIOTO Ae(hOPMHUPYEMOTO Tea, OCHOBBI
pacyeToB HAa CTaTUYECKYIO U IUHAMUYECKYIO IIPOYHOCTD U )KECTKOCTh
3JIEMEHTOB KOHCTPYKIIMH, KHHEMATHYECKUN 1 KHHETOCTATUYECKUI aHAIINA3
MOJIBU)KHBIX 3JIEMEHTOB KOHCTPYKLIMMI

IIK.5

yl5

YMeTh OCYIIECTBIATH IIEPEXO0/T OT PEaTIbHBIX KOHCTPYKIMI K pACYETHBIM
CXeMaM ¥ COOTBETCTBYIOILMM UM MAaTEMAaTUYECKUM MOJEIISM C LEIbI0 aHAIN3a
Y CHHTE3a IMOJBUKHBIX U HEITOABUIKHBIX 2JIEMEHTOB KOHCTPYKIIHH

duszuka KOHACHCHPOBAHHOI'0 COCTOAHUS

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

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

OIIK.1 37 3HaTh (PyHIaMEHTaIbHbIE IOHATHS, OCHOBHbIE TEOPUHU U MPUOINKEHUS PUIUKU
KOHJICHCHUPOBAaHHOI'O COCTOSIHUSI

OIIK.1 v4 YMETb OLIEHUBATh MPEeIibl IPUMEHUMOCTH OCHOBHBIX TEOPHM U MPHUOIMKEHUN
(U3MKH KOHJEHCUPOBAHHOT'O COCTOSHUS

OIIK.1 yb HMMETH ONBIT CAMOCTOATEIBHOIO ITIOUCKA ,M3YYECHUS U aHAJIN3a HAYYHO-
TEXHUYECKOH JINTepaTyphl 10 BoIpocaM (PU3HKH KOHAEHCUPOBAHHOTO
COCTOSIHHSI

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

[IK.1 yll BJIa/IETh HaBbIKaMU pabOThI C MaTEMaTHUYECKHUM aIllapaToM KBaHTOBOM

MCXaHHMKHU

Du3uyecKue 0CHOBbI MUKPO- M HAHOCHCTEMHON TEXHUKHU

[IK.1

33

3Hath (pU3NUECKHe MPUHIMIIBI paOOTHl OCHOBHBIX CTPYKTYpP U KOMIIOHEHTOB
HAaHO- U MUKPOCUCTEMHOU TEXHUKH
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[K.1 yl YMeTb NPUMEHSTh METOJIbI MOJICTTUPOBAHHUS C IEJbIO 2P (HEKTUBHOM
ONTHMHU3ALMU CBOICTB MaT€pHaJIoB 1 KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOMN
TEXHUKH, POIIECCOB HAHOTEXHOJIOTMI U METOJJOB HAHOAMArHOCTUKH

IK.1 yS Bitagers HaBbIKaMM pacueTa OCHOBHBIX IIapAMETPOB MAaTEPUAJIOB U
KOMIIOHEHTOB MUKPO- U1 HAHOCUCTEMHOU TEXHUKH

IIK.5 yl4 YMeTh pacCUMTBIBATH U IPOCKTUPOBATH KOMIIOHEHThI HAHO- U
MUKPOCHCTEMHON TEXHUKH

I1K.8 315 3HaTh OCHOBBI KJIACCH(PHUKAIINKA 00HEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKH

[IK.10 31 3HaTh 0a30BbIC TEXHOJIOTHYECKHE TTPOIIECCH M 000pYI0BaHUE, IPUMEHSIEMBIC B

IIPONU3BOJACTBC MAaTCPUAJIOB 1 KOMIIOHCHTOB HAHO- MHKpOCHCTeMHOfI TCXHUKHU

Pduzuko-xuMHIecKHe

OCHOBBI NIPOE€CCOB MUKPO- U HAHOTCXHOJIOT'HH

[K.1 35 3HaTh (U3UKO-MaTEMATHICCKHE U (PU3UKO-XMMUYECKHUE MOJIEIIN ITPOIIECCOB
HAaHOTEXHOJIOTUU

[IK.8 32 3HaTh METO/IbI pacyeTa TEXHOJOTUYECKUX PEKUMOB U3rOTOBIICHUS 3JIEMEHTHOM
0a3b MUKPOSJICKTPOHUKH, KOMIIOHEHTOB HAHO-U MHUKPOCHCTEMHON TEXHHUKH

[IK.8 34 3HaTh HU3HUECKYIO, XUMUKO-(DU3HUECKYIO M TEXHOJIOTUYECKYIO CYIIIHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IPU U3FOTOBIEHUN MUKPOCHUCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YUCTOTY MarepuasoB u noMeuiennit; ECT/ u eé
MIPUMEHEHHE

[IK.8 36 MMETh MpeJICTaBlIeHne 00 OCHOBHBIX POMBIIUICHHBIX MPOIECCaX OUHUCTKU
10JIYTIPOBOJIHUKOBBIX MaTE€PHUAJIOB

[IK.8 38 3HaTh BO3MOKHOCTH IPUMEHEHHUSI METOJOB OUYMCTKHU U KOHTPOJISI YUCTOTHI
10JIYTIPOBOJIHUKOBBIX MaTE€pPHUAJIOB

[IK.10 31 3HaTh 0a30BbIC TEXHOJIOTUYECKUE MPOIIECCH M 000PYI0BaHKE, TPUMEHSIEMbIE B
IIPOM3BOJICTBE MaTEpUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

[IK.10 32 3HATh COBPEMEHHOE TeXHOJIOTH4eCcKoe 000pyI0BaHUE, UCIIOIb3yEMOE B
IIPOM3BOJICTBE MAaTEpUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

IK.10 34 3HaTh PyHAAMEHTaIbHbIE OCHOBBI IIPOILIECCOB CUHTE3a MATEPHAIIOB U
KOMIIOHEHTOB HaHO- 1 MUKPOCHUCTEMHOU TEXHUKH

IK.10 y2 yMeTb paboTaTh HA COBPEMEHHOM TEXHOJIOTHYECKOM 000PYAOBAHUH,

HCIIOJIb3YCMOM B IIPOU3BOACTBEC MATCPHUAJIOB U KOMIIOHCHTOB HAHO- U
MHKpOCHCTeMHOﬁ TEXHHUKU

BBenenue B HanpaBJieHH e

OK.7 33 3HaTh OCOOEHHOCTH MPOGECCHOHATHHOTO PA3BUTHS JTUIYHOCTH

OK.7 y2 YMETh BBICTpauBaTh UHIAUBHyalbHbIE 00pa30BaTEIbHbIE TPAEKTOPHUH,
npodeccHoHANBHBIN POCT U Kapbepy

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

IIpaBoBeneHue

OK.4 31 3HATh OCHOBOIOJIATal0IME IIPABOBbIE KATETOPUH, CYIIIHOCTh M COLUAIBHYIO
IIEHHOCTb ITPaBa

OK.4 32 3HaTh OTPACJIEBYIO HAIIPABJIEHHOCTH IPABOBBIX HOPM, B TOM UHCJIE C YYETOM
cOOCTBEHHOM PO ECCHOHATLHOMN IeATEIbHOCTH

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

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

poeCCUOHATHHON EATETLHOCTH

OCHOBBI THYHOCTHONH M KOMMYHMKATHBHON KyJAbTYpPbI (Moayab): KyJabTypa Hay4YHOH U 1e10BOM

peun

OK.5 32 3HaTh OCOOEHHOCTH JIEJIOBOTO OOLIEHHSI HA PYCCKOM M MHOCTPAHHOM $I3bIKaX
OK.5 yl YMETh aHAJIM3UPOBATh PeUb ONTIOHEHTA HA PYCCKOM U MHOCTPAHHOM SI3bIKE
OK.5 y2 YMETb BBICTPAUBATh MEXKYJIbTYPHYIO, 1€J0BYIO, TPO(ECCHOHATILHYIO

KOMMYHUKAIIUIO C YUCTOM MCHUXOJOTHYCCKUX, TOBCACHUYCCKUX, COLIUAJIbHBIX
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XapaKTePUCTHK MapTHEPOB HA PYCCKOM U MHOCTPAHHOM SI3BbIKAX

OK.5 y3 BJIaJICTh HaBbIKAMU MyOJIMYHOTO BBICTYIUICHUS, YCTHOM MpEe3eHTaH
pe3yabTaToOB NPO(EeCCHOHAIBHON AEATENbHOCTH Ha PYCCKOM M HHOCTPAHHOM
SI3BIKE

OK.5 y4 YMETb OCYIIECTBIIATH JICTOBYIO MEPENUCKY HA PYCCKOM SI3BIKE

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

MMCBMEHHYIO peub B chepe npodeccHoHaIbHON AesITeNbHOCTH Ha PYCCKOM U
WHOCTPAHHOM SI3bIKE

OcCHOBBI INYHOCTHOM

U KOMMYHUKATHBHOM KYJbTYPbI (MoayJb): KyabTypa n Ju4HOCTH

OK.5 32 3HATh OCOOCHHOCTH JIEIOBOTO OOIIIEHHS HA PYCCKOM M HHOCTPAHHOM SI3BIKaX

OK.5 yl YMETbh aHAIM3UPOBATh PEUYb ONIIOHEHTA HA PYCCKOM U HHOCTPAHHOM SI3bIKE

OK.5 y2 YMETh BBICTPAMBATh MEXKYIbTYPHYIO, ACJIIOBYIO, TPOPECCHOHATHHYIO
KOMMYHHMKAIUIO C YIETOM IICUXOJIOTHYECKUX, TOBEAECHYECKUX, COLIMAJIbHBIX
XapaKTePUCTHK NapTHEPOB HA PYCCKOM U HHOCTPAHHOM SI3bIKAX

OK.5 y3 BJIa/IETh HAaBbIKAMU IYOJIMYHOTO BBICTYIUJICHUS], YCTHON IIPE3€HTALUN
PE3yNbTaTOB MPOPECCUOHATBHOMN JAEITEILHOCTH HA PYCCKOM M HHOCTPAHHOM
SI3BIKE

OK.5 yS YMETb JIOTUYECKU BEPHO, APTYMEHTHUPOBAHO U SICHO CTPOUTh YCTHYIO U

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

Ilcuxojiorusi ¥ TEXHOJOTHH COUATIBLHOI0 B3aNMOAeHCTBUA (MO}IyJ’lb): COIH/IaJ'lI)HI)Ie TEXHOJIOI'nMn

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

OK.6 yl YMETbh N0J0MpaTh NapTHEPOB It 3PPEKTUBHON pabOTHI B KOMaH e

OK.6 y2 YMETh aIaliTHPOBATHCS B TPO(PECCHOHATBHOM KOJICKTHBE, BEICTPAUBAThH
NapTHEPCKHE OTHOLIEHHUsI B COLIMAJILHO-TPYI0BOM cdepe, padoTaTh B KOMaHe

OK.6 y3 YMETh BBICTPAUBATh NAPTHEPCKHUE OTHOIICHHUS B COIIMAJIbHO-TPYJOBOM cdepe

OK.7 31 3HaTh TPACKTOPUHU CAMOPA3BUTHUsSI M caMO0OOPa30BaHuUs B TEUEHHE BCEH KHU3HU

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

OK.7 yl yMEeT aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN 00pa30BaTeNbHbIN YpOBEHb, CBOU

BO3MOYHOCTH, CIIOCOOHOCTH U YPOBEHb COOCTBEHHOTO MPO(ECCHOHATU3MA

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

MCHXO0JOTHS

OK.6 31 3HaTh 3aKOHOMEPHOCTH (POPMUPOBAHUS U PA3BUTHUS KOJIJIEKTHBOB

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

OK.6 y2 YMETh aJIalTUPOBATHCS B MPO(EeCCHOHAIBHOM KOJIJIEKTHBE, BEICTPAUBATh
MapTHEPCKHE OTHOIICHHUS B COIMATILHO-TPYA0BOM cdepe, padboTaTh B KOMaHJe

OK.6 y3 YMETh BBICTPAauBaTh MAPTHEPCKHE OTHOILEHHSI B COLIMAIBHO-TPYAOBOM cdepe

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

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

OK.7 yl yMeeT aJIeKBaTHO OLIEHUBATh COOCTBEHHBII 00pa30BaTeNbHbIN YPOBEHb, CBOU

BO3MOKHOCTH, CIOCOOHOCTH M YPOBEHH COOCTBEHHOTO NMPOeCCHOHATH3MA

Jlucyunaunvl (Mooyau), eapuamuenvle

MeToabl aHAIHU32 U KOHTPOJISI HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB H CHCTEM

[1K.9 36 3HaTh OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI M CPEACTBA U3MEPEHUS
(bU3MYEeCKUX BETUUYUH

IIK.9 yl YMeTh NIPUMEHSTh COBPEMEHHBIE METOIbI HCCIIEA0BAHUS I CUHTE3a U
aHaJIM3a MaTepUaJIOB U KOMIIOHEHTOB MHKPO- U HAHOCUCTEMHOM TEXHUKHU

[1IK.9 y2 YMeTh NpUMEHSATh METO/IbI aHAIN3a U 00paOOTKU HKCIIEPUMEHTABHBIX

JaHHBIX, CHCTEMATHU3all1 HaYQHO-TCXHquCKOﬁ I/IH(i)OpMaI_II/II/I
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TIK.9 v9

BJ'IaI[eTB MCTOAaMHU SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA MAapaMETPOB U
XapPaKTCPUCTHUK MATCPHUAJIOB U KOMIIOHCHTOB HAHO- U MPIKpOCPICTGMHOfI
TCXHUKHU

IIK.10 37

3HaTh OCHOBHBIE BUJIBI M CBOHCTBA HAHOOOBEKTOB, HAHOMATEPHAJIOB,
YCTPOWCTB M MPUOOPOB HA UX OCHOBE, TUITOBBIC TEXHOJIOTHYCCKHE MTPOIIECCHI
WX MOJYYCHHS, JIEMEHTHYIO 0a3y, a TaK)Ke TUIIOBOE 000pYI0OBAaHUE

MoaeaupoBaHue 1 np

OCKTHPOBAHUEC MUKPO- U HAHOCHUCTEM

I1IK.1 33

3HaTh GU3NUECKUE MPUHIUIIBI PAOOTHI OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

I1IK.1 36

3HaTh MaTEeMaTUYCCKHI arrmapar 1 YMCJICHHbBIC MCTOAbI IJI MOACIIUPOBAHUA
(1)I/I3I/IKO'XI/IMI/I‘I€CKI/IX IIpoLeCCOB U HBHGHHﬁ, JICKallIUuX B OCHOBEC
HaAHOTCXHOJIOIT'NH

I1K.1 37

3HaTh OCHOBHBIE IIPUHIUIIBI MOJCIIMPOBAHUA

TIK.1 yl

YMeTh NpUMEHSATh METOIbI MOJICTTUPOBAHUS C 11eNbI0 3 heKTUBHON
ONTUMU3AIMH CBOMCTB MaTepPUaIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM
TEXHHKH, MPOIIECCOB HAHOTEXHOJIOTHI U METOJIOB HAHOJMArHOCTUKH

TIK.1 y5

BJI&I[GTI) HaBbIKaMHM pacdye€Ta OCHOBHBIX IapaMCTPOB MAaTCPpHUaJIOB U
KOMIIOHCHTOB MHUKPO- U HAHOCHCTEMHOM TEXHUKU

TK.5 y15

YMeTh OCyIIECTBIATH IIEPEXO0/T OT PEaJIbHbIX KOHCTPYKIMI K paCYETHBIM
CXeMaM ¥ COOTBETCTBYIOIIUM UM MAaTEMAaTUYECKUM MOJEIISM C LIEIbI0 aHAIn3a
Y CUHTE3a INOJBHUKHBIX U HEITOABUKHBIX AJIEMEHTOB KOHCTPYKIIHN

IIK.8 31

3HaTh TUIIOBBIE IIpOrpaMMHBIC IPOAYKTBI, ODUCHTUPOBAHHBIC HA PCHICHUC
3aaa4 MOJCIMPOBAHHA MAaTCPUAJIOB U KOMIIOHCHTOB HAHO-U MHKpOCHCTCMHOfI
TEXHUKH, YIIPABJIICHHUC IIPOLECCCAMU HAHOTCXHOJIOTHUH, o6pa60TKy PE3YyJIbTATOB,
IMOJIYYCHHBIX MCTOAAMU HAHOAUAIrHOCTUKHU

TIK.8 y2

Bnagets IMPOCKTUPOBAHUCM TCXHOJIOI'MHU U3I'OTOBJICHUA 9JIEMEHTHOM 0a3bl
HaHO- U MHKpOCHCTGMHOfI TCXHUKHU

Cneuna.m,nble IrJ1aBbl

MAaTEMAaTUKH

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUIMH (MaTeMaTHKa,
¢u3uka, XuMusi, OMOJIOTHS M IPYTUE CMEXKHbIE TUCIUITIIMHBI)

OIIK.1 yl Bnagers MeTOIaMU M CPECTBAMH €CTECTBEHHOHAYYHBIX JUCIUILUINH

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

OIIK.2 36 3HaTh OCHOBHBIE TTOHSATHSI U METOIbI MATEMATHUECKOTO aHaIN3a,

aHAJTMTUYECKON TeOMETPUH, IMHEHHOM anredpsl, Teopuu pyHKLIUH
KOMILUIEKCHOT'O IIEPEMEHHOT0, TEOPUH BEPOATHOCTEN U MAaTEMATUIECKON
CTaTUCTUKH, JUCKPETHON MAaTEMaTUKH

MeToabl MaTeMaTHYEeCKON (PU3HUKH

OIIK.1 33

3Hath npeobpazoBanne Pypbe, CBOWCTBA 000OIEHHBIX (YHKIINH,
OpPTOTOHAJLHBIE TIOJMHOMBI, cheprudeckyro pyHkiuto, pynkiuio beccens,
¢ynkuuto 'puna

OIK.1 |y2

YMeTh N0ab30BaThCs ClIENUaIbHBIMU U 0000IIEHHBIMU (PYHKIMSIMU, pa3iaraTh
uccliieayemMble (QYHKIIUH 110 OPTOTOHAJIBHBIM CUCTeMaM (YHKIIHUN U MTOJIMHOMOB

OIK.1  |y5

YMeTh MMPUMCHATH IMOJYUCHHBIC 3HAHWA JJIA MaTEMATUYCCKOTO MOACTITUPOBAHUA
IIPOLIECCOB NPU PELIEHUH KOHKPETHBIX 3ajjad U3 KypCOB: KBAHTOBAs MEXaHMKA,
cTaTucTuyeckas pusnka, Gpu3nKa TBEpJOro Tena

OIK.1  |y7

YMeTh pemath OAHOPOHBIE U HEOTHOPOIHBIE AU(depeHlInaabHble YpaBHEHUS
B 33/1a4ax, ONKCHIBAIOIINX OCHOBHBIE MEXaHUUYECKHUE, KBAHTOBOMEXaHUYECKHUE,
JJIEKTPOMATrHUTHBIE SIBJICHUS

MeToabl MATEMATHYECKOI0 MOJACJIMPOBAHUA

TK.1 | 35

‘ 3Hath PU3NKO-MaTeMaTHUYECKHe U PU3HKO-XUMUYECKHE MOJIETHU MPOIIECCOB
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HaAHOTCXHOJIOI'NH

IIK.1 36 3HaTh MaTEMaTUYECKUN armapaT U YUCICHHbBIE METO/IbI 1JI1 MOACIUPOBAHUS
(DUBUKO-XMMHUYECKUX MPOIIECCOB M SABJICHUH, JISKAITUX B OCHOBE
HAHOTEXHOJIOTHH

I1K.1 37 3HaTh OCHOBHBIE IPUHIIMIIBI MOJEIUPOBAHUS

I1K.1 y14 YMeTbh COCTaBIATh aJCKBAaTHBIE MOJCIIH

I1IK.8 319 Bragets MeTo1aMu 9MCIIEHHOTO MOACIUPOBAHUS (DU3UKO-XUMHUUYECKHUX

IMpoOHECCCOB U HBHCHHﬁ, JIC)KalX B OCHOBC HAHOTCXHOJIOI'MH

du3nvecKkne 0CHOBbI AJICKTPOHUKH

OIIK.3 32 3HaTh DJIEMEHTHYIO 0a3y aHaJoroBOM M ITUGPOBOM TEXHUKH, PUHITUTI
JEWCTBUS M METO/Ibl pacdeTa 3JeMEHTOB aHAJIOTOBBIX U IIH(PPOBBIX
HMHTETPAIbHBIX CXEM

IIK.5 36 3HATh KOHCTPYKLUH, IApAMETPBhI, XapaKTEPUCTUKU IPUOOPOB U YyCTPOMCTB
BaKyyMHOM, IIJIA3MEHHOM, TBEPI0TEIbHOM, MUKPOBOJIHOBOH AJIEKTPOHUKHU

I1K.8 313 3HATh OCHOBHI (PU3HMKH BaKyyMa, IJIa3Mbl M TBEPJIOTO TeJa

I1K.8 316 3HATh MPHUHIIMIIBI UCTIONIb30BaHMs Pu3ndeckux 3((HeKToB B BaKyyMme, I1a3Me U

B TBEP/IOM TeJie B IpUOOpax U yCTpOHUCTBAaX BaKyyMHOM, IJIa3MEHHOM,
TBEPAOTENBHON, MUKPOBOJIHOBOM 3JIEKTPOHUKHU

DJieMeHTHas 0a3a 3JIEKTPOHUKH

OIIK.3 32 3HAaTh AJIEMEHTHYIO 0a3y aHAJIOTOBOM U U(POBON TEXHUKH, TPUHIIUIL
JEWCTBUS M METO/IbI pacdeTa 3JeMEHTOB aHAJIOTOBBIX U IH(PPOBBIX
UHTErpaJbHbIX CXEM

OIlK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTUK MOIYIPOBOJIHUKOBBIX 3JIEMEHTOB

OIIK.3 yS YMeTh UCIIOIB30BATh OCHOBBI TEOPUU IOJIYIIPOBOJHUKOB JUUISl IOCTAHOBKHU U
peleHys 3a/1a4 ONKUCaHMsl TPOLIECCOB, MPOUCXOAAUIMX B ITpuOopax

OIIK.7 31 Nmets npeacraBiaeHue o MepCIeKTUBHBIX HAIIPABICHUAX PA3BUTHS
MOJTYITPOBOJTHUKOBOM 3JIEMEHTHOMN 0a3bl

IIK.1 y8 YMeTh 0CyLIeCTBIATh BBIOOP 3JIEMEHTHOW 0a3bl aHAIOTOBBIX U HU(POBBIX
MHTETPAJIbHBIX CXEM U TEXHOJIOTMH UX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBaHUH K JIEKTPUUYECKUM XapaKTEPUCTHKAM

I1K.8 314 NMets npeacraBiaeHue 0 COBPEMEHHBIX IPUHIIMIIAX TOCTPOCHUS
TEOPETUUYECKUX MOJIeNeH (PU3NUECKUX MPOLECCOB B MOJYIPOBOIHUKOBBIX
npubopax

I1K.8 318 3HaTh PU3NUECKUe MPUHIMIBI Pa0OTHI, PUINUECKYIO CTPYKTYPY, OCHOBBI

TEXHOJIOTMU U3TOTOBIICHUS U IPUHIUIIBI [IOCTPOCHUS MHTETPAIbHBIX
MHUKPOCXEM U (YHKIIMOHAIBbHBIX 3JIEMEHTOB

Marepuaibl 3J1eKTPOHHON TEXHUKHU

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX TPYIII MATEPUAJIOB: JUIEKTPHUKOB,
IIOJIYTIPOBOJIHUKOB, IPOBOJHUKOB, MArHUTHBIX MaTEPHUAJIOB

OIIK.2 32 3HATh KJIACCU(PHUKAIMIO TBEPBIX TEJT HA METAJLIBI, IIOJIYIIPOBOAHUKH U
JUBJIEKTPUKHU C TOYKHU 3PEHHSI 30HHON TEOpHUH

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

OIIK.5 32 3HaTh METOJIbI 00PabOTKM HKCIIEPUMEHTAIBHBIX JTAHHBIX COBPEMEHHBIMU
MIPOrpaMMHBIMH MTaKeTaMHU

OIIK.6 yl YMETb [IPOTHO3UPOBATh U3MEHEHUE CBOWCTB MAaTEPUAJIOB IIPH U3MEHEHUH
BHEUIHUX YCJIOBUI WM BO3ACHCTBUIA: TaBICHUSI, TEMIIEPATYPBhI, AMEKTPUUECKUX
Y MarHUTHBIX NI0JIEN, OCBELICHMUSI

OIIK.6 y2 YMETb UCIIOJIb30BaTh CIIPABOYHBIN MaTepuall 1o BbIOOpY TpedyeMbIX
MaTEPUAJIOB JUIsl KOHKPETHBIX YCTPONUCTB

I1K.8 317 3HATh (PU3HUECKYIO CYITHOCTD MPOLECCOB, MPOTEKAIOIIUX B MPOBOIHUKOBBIX,
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IMOJIYITPOBOAHUKOBBIX, TUIJICKTPUIYCCKUX U MArHUTHBIX MaT€puajiax B
PA3JIMYIHBIX YCIIOBUAX SKCILTyaTaAllUuN,;

I1K.8 yl Bragets odopmiieHreM OTYETHOM HAYYHO-UCCIIEOBATEIHCKON JOKYMEHTAIINHI

I1K.9 y7 BJIAZIETh METOJAMM SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN [1ApaMETPOB U
XapaKTEPUCTUK MAaTE€pUaIOB BAKyYyMHOM, IIJIa3MEHHOW, TBEPAOTEIbHOM,
MUKPOBOJIHOBOW JIEKTPOHUKHU M HAHORJIEKTPOHUKH

MuxponpoueccopHbie CHCTEMBbI

OIIK.5 31 3HaTh METO/IbI ¥ TEXHHUUECKUE PEIICHHs OpraHu3aluy oOMeHa nHpopmanuei B
MHUKPOIIPOLIECCOPHBIX CUCTEMAX

OIIK.5 33 3HaTh OCHOBHBIE BUIbl IAMSITH MUKPOIPOLIECCOPHBIX CUCTEM

OIIK.5 34 3HaTh CUCTEMY KOMaHJ MUKPOIPOIECCOpa

OIIK.5 35 HNmeTs nipeacTaBiieHUE 0 METOAaX OpraHU3aliy B3auMOJICUCTBUS JIEMEHTOB
MUKPONPOLIECCOPHON CHUCTEMBI

OIIK.5 yl HNMeTh ombIT HCTIOJIb30BaHUs CTaHAAPTHOTO HHTEp(erica MUKPOITPOIIECCOPHBIX
CHCTEM B YCTpOHCTBaxX coopa u 00paboTku nH(GOpMAINH, HATTMCAHHS
porpamm

OIIK.5 y2 YMeTh UCIIOIB30BATh MUKPOIIPOLIECCOPHBIE CUCTEMBI IIPU PELICHUH
KOHKPETHBIX 33]]a4 aBTOMATHU3aLM1 SKCIIEPUMEHTA U YIIPABJICHUS
IIPOM3BOJICTBEHHBIMU IPOLIECCAMHU

OIIK.5 y3 YMeTh 0CyIIEeCTBIATh BBIOOP CTPYKTYPBl MUKPOIPOIIECCOPHON CUCTEMBI B
COOTBETCTBUH C IIOCTABJICHHOM 3aJ1a4eil

OIIK.7 32 Nmetsb npeacraBiaeHue 0 COBPEMEHHBIX MPUHILINUIIAX TOCTPOEHUS
MUKPONPOIIECCOPOB U MUKPOIIPOLIECCOPHBIX CUCTEM

IIK.5 39 3HaTh CTPYKTYPY MUKPOIIPOLIECCOPHOM CUCTEMbI, OCHOBHBIE PA3HOBHUIHOCTH
ApPXUTEKTYPbl COBPEMEHHBIX MUKPOIIPOIIECCOPOB

IIK.5 314 Nmets npeacraBieHue o MepCIeKTUBHBIX HAIIPABICHUAX PA3BUTHS

MHUKPOIPOLIECCOPHON TEXHUKHU

du3zuka IMOJIYIIPOBOAHHUKOB

OIIK.1 35 3HATh OCHOBHBIE (PH3UYECKHE 3aKOHBI U SIBJICHUS

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

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SBIISIONIUECS Oa30BBIMU TSl PEUICHHS 3a/1a4
poheCCUOHATBHON IEATETLHOCTH

OIIK.2 33 3HaTh OCHOBHBIE AJIEKTPUUECKUE, MATHUTHBIE U ONTHYECKUE CBOMCTBA TBEPABIX
TEJ, MEXaHU3MbI IPOTEKAHMS TOKA

OIIK.2 38 3HaTh (PU3UKO-MATEMATHIECKHUE MOJICIIH MPOIIECCOB B 00bEME U Ha

ITOBCPXHOCTHU MMOJIYITPOBOJHUKOBBIX MATCPHUAJIOB

MaTepua.m)l MI’IKpOCI/ICTeMHOﬁ TEXHUKH

IK.1 34 3Hath ¢pusndeckue 3PPeKThl U ABJICHHUS, JISKAIHE B OCHOBE TPUMEHEHUS
MaTepHajoB B MUKPOCHUCTEMHON TEXHUKE

IIK.8 310 3HaTh KIacCU(pUKAIMIO TBEPBIX TEJI Ha METAJLIBI, IOJTYIPOBOAHUKH U
JIMDJIEKTPUKHU C TOYKH 3PEHUsI 30HHOM Teopuu

IIK.8 312 3HaTh CBOMCTBA Pa3JIMYHbBIX IPYII MATEPHAIIOB: JUAJIEKTPUKOB,
MOJIYTIPOBOIHUKOB, IPOBOIHUKOB, MAarHUTHBIX MaTepHajoB, MaTEpUajoOB C
namsThI0 (OPMBI, a1aNTHBHO-PE(IEKCUBHBIX MaTEpPHaJIOB

ITK.8 yl Bragets odopmiieHreM 0TYETHOM HAYYHO-UCCIIEIOBATENHCKON JOKYMEHTAIINHI

I1IK.9 37 3HaTh METO/IbI OLIEHKHA OCHOBHBIX CBOMCTB MaTepHaloB MUKPOCHCTEMHON
TEXHUKHU

[1K.9 y5 Brnanets HaBbIKaMu aHaliu3a PU3UKO-XUMUYECKUX CBOMCTB MaTepHalIOB,
HCIIOJIb3YEMBIX B MUKPOCUCTEMHON TEXHUKE

I1K.9 y6 YMeTh onpeenaTh HaJIeKHOCTh, CTAOUILHOCTh M BOCTIPOU3BOIUMOCTD

XAPAKTCPUCTHK MATCPHUAJIOB U 3JICMCHTOB ITPH HAJIMYNW BHCUIHUX BO3ACHCTBUI

36




I1K.9 y8 Brnanets HaBbIKaMU HCCIIEIOBAHUS OCHOBHBIX XapaKTEPUCTUK MaTEPUATIOB
MUKPOCHCTEMHON TEXHUKH

IK.10 36 3HaTh KJIaCCU(DHUKAIINIO MAaTEPHUAJIOB MUKPOCUCTEMHON TEXHUKHU

IIK.10 38 3HaTh OCHOBHBIE (DU3UKO-XUMHUYECKHE CBOMCTBA MAaTEPHAIIOB, HCIIOIb3yEMBIX B
MUKPOCHCTEMHOM TEXHHUKE

IIK.10 yl Brnaners HaBbIKaMH IPUMEHEHHSI CIPABOYHOTO amnmapara mo BeI0opy
TpeOyeMbIX MaT€pHUaIoB U KOMIIOHEHTOB IEKTPOHHON TEXHUKH JUIs
KOHKPETHBIX IPUMEHEHUN

I1IK.10 y3 Bnanets cBeieHUSMH O TEXHOJIOTUM U3TOTOBJIECHUS MaTEPUAIOB
MUKPOCHCTEMHON TEXHUKH

[IK.10 y4 Brnanetrs HaBbIKaMU MPUMEHEHHUS PA3IUYHBIX MAaTEPUAJIOB JJIsI CO3JaHUS
KOMIIOHEHTOB MUKPOCUCTEMHOM TEXHUKHU

IIK.10 y6 YMeTh OCYIIECTBIISATH BBIOOP MaTEpUAIOB JUISL peaT3aliil KOMIIOHEHTOB
MUKPOCHUCTEMHOM TEXHUKH C Y4€TOM KOHCTPYKIIMH, TEXHOJIOIMH UX CO3IaHUA U
YCJIOBUH 3KCILTyaTalluK

IIK.10 y7 YMeTh OCYyIIECTBIIATh CPABHEHUE XapaKTEPUCTUK MAaTEPHUAJIOB
MUKPOCHUCTEMHOM TEXHUKHU U OIPENEISITh 00JIaCTh UX PALIMOHAIIEHOTO
IIPUMEHEHHUS

Mukpo3/jeKTpoMexXaHuKa

IK.1 y2 Brnaners HaBbIkamMu onpeseneHus o01acTeil palMoHaIbHOIO UCTIONIb30BaHUS
MHUKPO3JIEKTPOMEXaHUUECKUX 3JIEMEHTOB U YCTPONCTB

IIK.5 310 3HaTh (pU3MUECKUE MPUHLUIBL, 3()(PEKTHI U IPOLIECCHI, JIeKALIHE B OCHOBE
(YHKIMOHUPOBAHUS MUKPOMEXaHHMYECKMX M MUKPOIJIEKTPOMEXaHUIECKUX
CUCTEM

IIK.5 yl0 YMeTh UCIIOIB30BATh OCHOBHBIE METO/IbI M AJITOPUTMBI pacuéTa
MHUKPO3JIEKTPOMEXaHUYECKUX CUCTEM C YYETOM YCIOBUH peanu3alii U FPaHuLl
IPUMEHEHUS

IIK.8 311 3HaTh 0COOEHHOCTH MPOsBIEHUS 3()(HEKTOB U MPOLIECCOB, JIEKAIIUX B OCHOBE
(YHKIIMOHUPOBAHMSI MUKPOMEXaHUYECKUX U MUKPOIJIEKTPOMEXaHUUECKUX
CHCTEM B 3JIEMEHTAX C MUKPOHHBIMU pa3MepaMu

IIK.8 y7 Bnagers HaBbIKaMU IPUMEHEHHUSI METOJIOB pacy€Ta U UCCIICJOBAHMUS
MHUKPO3JIEKTPOMEXaHUUECKHUX 3JIEMEHTOB U YCTPONCTB

KBaHTOBasi MexaHMKA

I1K.1 31 3HaTh OCHOBHBIE MOJIOKEHHUS] KBAHTOBOW MEXaHUKH M CTATUCTUUYECKON PU3UKU

IK.1 yl0 BrnaneTs HaBbIKaMM OLIEHKH U BO3MOXKHBIX CIIOCOOOB U3MEPEHUS
KBaHTOBOMEXAHWYECKUX BEJTMUYHMH

IIK.1 yll BJIaJIeTh HaBbIKaMM pabOThl ¢ MATEMaTHYECKUM aIllapaToM KBaHTOBOK
MEXaHHUKHI

IK.1 yl3 YMeTh UCTI0IB30BaTh KBAHTOBOMEXAHUUECKYIO CYLTHOCTD ITPOLIECCOB IIPU
M3Y4YEHHUHU U UCCIIEOBAHUN PAOOTHI 2JIEMEHTOB HAHO U MUKPOCHUCTEMHOM
TEXHUKHU

Jlucyunaunvt (Modynu), eapuamusHule, no 8b100py CMyOeHma

KoMIIoHeHTbI MUKPOCHCTEMHOM TEXHUKH

IIK.1 33 3HaTh pU3NUECKUE MPUHIMITBI Pa0OTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCHCTEMHON TEXHUKH

IIK.1 yl YMeTb NpUMEHSATh METO/Ibl MOJICTUPOBAHMS C 11eITbI0 3P PEKTUBHOM
ONTHMHU3AIIUU CBOMCTB MaTepHalloB M1 KOMIIOHEHTOB HaHO- U MUKPOCHCTEMHOM
TEXHHKH, IPOLIECCOB HAHOTEXHOJIOTHI U METOJI0B HAHOJUArHOCTHKH

[IK.1 v4 Biagets MeTonamu pacuera, MOIEIUPOBAHUS U IPOSKTUPOBAHMS TATUNKOB
(bU3NYECKUX U3MEPEHUI B MUKPO- U HAHODJICKTPOHHOM HCIOJHEHUHU

I1K.1 yS BitageTe HaBbIKaMM pacueTa OCHOBHBIX IaPAMETPOB MAaTEPUAJIOB U
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KOMITOHEHTOB MUKPO- U HAHOCUCTEMHOMN TEXHUKHU

I1K.8 35 3HaTh NPUHIMITEI paOOTHI U OCHOBHBIEC ITAPAMETPhI TATYNKOB (PHU3UUECKUX
U3MEPEHUN B MUKPO- U HAHODJIEKTPOHHOM HCIIOJHEHHUHU, TEXHOJIOTHIO HX
U3rOTOBJIEHUS

ITK.8 315 3HaTh OCHOBBI KJIacCH(PHUKAUU 0ObEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU

I1K.9 33 Bitagers MeTOnaMM 3KCIIEPUMEHTAIBHOIO UCCIIEIOBAHUS I1APAMETPOB U
XapaKTEPUCTUK MaTepUaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKHU

[1K.9 35 3HaTh COBPEMEHHBIC 00JIaCTH TPUMEHEHUSI MUKPO- U HAHOAJIEKTPOHHBIX
JATYMKOB B AJIEKTPOHHBIX MPHOOpaxX M YCTPOUCTBAX, TCHACHIIUU U
IIEPCIIEKTUBBI UX Pa3BUTHUS

I1K.9 yl2 YMeTb Npou3BOIUTH 0OOCHOBAHHBIHN BHIOOD JATUYMKOB (PU3MUECKUX U3MEPEHHI
B MUKPO- U HAHOJJICKTPOHHOM HCIOJIHEHUU

CeHcOpHBbIe MUKPOCHCTEMbI

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

IIK.1 y4 Bnagers MeToaMu pacueTa, MOAEIUPOBAHUS U IPOCKTUPOBAHUS JATYUKOB
(bU3NIECKUX U3MEPEHUH B MUKPO- U HAHODJICKTPOHHOM HMCIIOJTHEHUHT

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

IIK.8 35 3HaTh NPUHLHUIIBI PAOOTHI U OCHOBHBIE ITApaMETPhl JATYMKOB (PU3HUECKUX
MU3MEpPEHUIl B MUKPO- U HAHORJIEKTPOHHOM HCIIOJIHEHUH, TEXHOJIOTHUIO UX
U3rOTOBJIEHUS

[1K.9 35 3HaTh COBPEMEHHBIE 00JIACTH MPUMEHEHUSI MUKPO- U HAHORJIEKTPOHHBIX
JATYMKOB B AJIEKTPOHHBIX TPUOOpax M yCTPOHUCTBAX, TEHACHLIUU U
MEPCIIEKTUBBI UX Pa3BUTHS

I1IK.9 yl2 YMeTh Npou3BOIUTH 0OOCHOBAHHBIN BHIOOP JAaTUYMKOB (PU3MUECKUX U3MEPEHUI
B MUKPO- U HAHO3JIEKTPOHHOM HCIIOJIHEHUU

CxeMoOTexXHUKA

IIK.5 34 3HAaTh METO/Ibl TPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3J10B KOMOMHAIIMOHHOTO U
MIOCJIEI0BATEIBLHOCTHOTO TUIIOB, OCHOBHBIE TUIIbI ()YHKIIMOHAIBHBIX Y3JIOB
COBPEMEHHOM IIEKTPOHUKHU

IIK.5 37 3HaTh MOHATUIHBIN anmapaT (TEpMUHOJIOTHIO) TUCIIUIUINHBI, OCHOBHBIE 3aKOHbI
OynieBoii anredpsl, CIOcOObI MPEACTABIECHUS JIOTHYECKUX (PYHKITHIHA

IIK.5 38 3HaTh CXEMOTEXHHMKY U TapaMeTpbl 0a30BbIX JIOTHYECKUX IEMEHTOB

IIK.5 311 Hmetsb nmpeacTaBiaeHne 0 METOAAX MPOEKTUPOBAHUS (DYHKIIMOHAIBHBIX Y3J10B
1M (POBON ATEKTPOHUKHI

IIK.5 312 Hmetsb nmpeacTaBieHne 0 HOBEHUIINX CPeICTBAX pa3pabOTKU U MOJIEITUPOBAHUS
(YHKIIMOHAJIBHBIX Y3JI0B IU(PPOBOI 371EKTPOHUKHU

I1K.5 313 Hmetsb npeacTaBieHne 0 COBPEMEHHBIX MPUHIIMIIAX TOCTPOSHHSI LU(PPOBBIX
y3J10B U IU(POBBIX UHTErPATbHBIX CXEM Ha UX OCHOBE

IIK.5 yl HmeTh OnbIT NpOeKTHPOBaHUS KOMOWHAIIMOHHBIX U MOCIIEA0BATEIbHOCTHBIX
YCTPOWCTB

IIK.5 y3 YMeTh UCTI0Ib30BaTh METOAUKY TPOEKTUPOBAHUS (PYHKIIMOHAIBHBIX Y3JI0B IIPU
pELIEHNN KOHKPETHBIX 3a/1a4

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

IIK.5 yb YMeTh NPOBOANTH AHAJIN3 MPOEKTHOI'O PEIIEHUSI HA COOTBETCTBUE UCXOJHOMY
33JIaHUIO0

MuKpo03J1eKTPOHUKA
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OIIK.3 32 3HaTh JIEMEHTHYIO 0a3y aHaJoroBOM M ITU(GPOBOM TEXHUKH, PUHITUTT
JeWCTBUS M METO/Ibl pacueTa 3JeMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
UHTETrPaJIbHBIX CXEM

IK.1 y8 YMeTb OCYIIECTBIISATH BBIOOP 3JI€MEHTHOM 0a3bl aHAIIOTOBBIX U IIU(PPOBBIX
UHTETPAJIbHBIX CXEM M TEXHOJIOTMH UX U3TOTOBJICHUS B 3aBUCUMOCTH OT
TpeOOBaHUH K 3JEKTPUIECKUM XapaKTEPUCTHKAM

IIK.5 34 3HaTh METO/IBI TPOSKTUPOBAHUSI PYHKITMOHAIBHBIX y3JI0B KOMOMHAIIMOHHOTO U
MOCJIeI0BATEIbHOCTHOTO TUTIOB, OCHOBHBIE TUIIBI (PYHKIIMOHATIBHBIX y3JI0B
COBPEMEHHOM 3IIEKTPOHUKHU

IIK.5 37 3HaTh NOHATUIHBIN annapaT (TEPMUHOJIOTHIO) TUCIUIUIMHBI, OCHOBHBIE 3aKOHbI
OysneBoit anreOpsl, CIOCOOBI MPEICTABICHUS JJOTUYECKUX (DYHKITHI

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

IIK.5 311 Nwmeth npeacraBiaeHue 0 METOaX MPOSKTUPOBAHUS (DYHKITMOHAIBHBIX y3JI0B
UG POBOI AIEKTPOHUKHI

IIK.5 312 Wwmets nmpeacTaBieHne 0 HOBEWIINX CPEICTBAX Pa3paOdOTKU M MOJICITUPOBAHUS
(YHKIMOHATIBHBIX Y3JI0B IHU(PPOBOH 371EKTPOHUKU

IIK.5 313 Nwmets npencTabiieHrne 0 COBPEMEHHBIX TPUHIIMIIAX IOCTPOEHUS LIU(PPOBBIX
y3JI0B M HU(POBBIX MHTETPAJIbHBIX CXEM HA MX OCHOBE

IIK.5 yl VIMeTpb OmbIT MPOEKTUPOBAHNUS KOMOWHAIIMOHHBIX U TOCIIEA0BATEIHOCTHBIX
YCTPOMCTB

I1K.5 y3 YMeTh UCTI0IB30BaTh METOIUKY NMPOEKTUPOBAHMS (DYHKIIMOHAIBHBIX Y3JI0B IIPU
pELICHNN KOHKPETHBIX 3a/1a4

IIK.5 y4 YMeTb NpUMEHSTh TUTIOBBIE CXEMHBIE PEIICHHUS 1 TUTIOBBIE (DYHKIIMOHAIBHBIC
y3J1bl B HOBBIX pa3paboTKax

IIK.5 yb YMeTh NPOBOANTH AHAIN3 IPOEKTHOI'O PEUICHUS HA COOTBETCTBUE UCXOJHOMY
33JIaHUIO

I1K.8 318 3HaTh PU3NUECKe MPUHIMIBI PA0OTHI, PUINUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJIEHUS U NPUHIUIIBI TOCTPOECHUS NHTETPAJIBHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX SJIEMEHTOB

I1K.9 yl3 YMeTb CUHTE3UPOBATh AaHAJIOTOBBIE U ITU(POBBIE YCTPOMCTBA HA OCHOBE
JAHHBIX 00 UX (PYHKIIMOHAIBHOM Ha3HAUYE€HUH, IEKTPUUECKUX MapaMeTpax
YCIIOBUSIX 3KCILTyaTalluu

OCHOBBI IPOCKTHPOBAHHUS JJICKTPOHHONH KOMIIOHEHTHOM 0a3bl

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

I1IK.4 yl YMETh BBIIOJHSATH MIPEIBAPUTEIbHOE TEXHUKO-IKOHOMUYECKOE 0O0CHOBaHHE
IIPOEKTOB

IIK.5 31 3HaTh METO/Ibl pacyeTa 3JIEMEHTOB aHAIOTOBBIX U U(PPOBBIX HHTETPATILHBIX
CXEeM

I1K.5 33 3HATh 3Tallbl NMPOEKTUPOBAHMS JTEKTPOHHON KOMIIOHEHTHOM 0a3bl

I1K.5 35 3HATh METO]Ibl MPOEKTHUPOBAHMS SJIEKTPOHHON KOMIIOHEHTHOH 0a3bl

IIK.5 315 BJIAJIETh HOBBIMU TEXHOJIOTHSIMHU, 00ECIIEYNBAIOIIMMH ITOBLIIIIEHHE
3¢ EKTUBHOCTH MTPOEKTOB, TEXHOJOTHUECKUX MPOIIECCOB, IKCILTyaTallUH U
00CITy’KMBaH!sI HOBOM TEXHUKU B 00JIACTH 3JIEKTPOHUKH U HAHOAJIEKTPOHHUKHU

IIK.5 316 BJIa/IETh COBPEMEHHBIMH NIPOrPAMMHBIMU CPEACTBAMHU MOJAEINPOBAHUS U
MIPOEKTUPOBAHMSI TPUOOPOB U YCTPONUCTB BaKyyMHOM, TJIa3MEHHOM,
TBEPAOTENBHON, MUKPOBOJIHOBOM 3JIEKTPOHUKH U HAHOIEKTPOHUKHU

IIK.5 y2 yMeTh 00ecreuynBaTh KOHCTPYKTUBHYIO pealn3aliio MaTepruaioB U 3JIEMEHTOB
3JIEKTPOHHON TEXHHUKH B PUOOpax M yCTPOHUCTBAX AIEKTPOHUKH U
HAHO3JIEKTPOHUKH

OcCHOBBI pAIMOTEXHUKH

I1K.5

\32

‘ 3HATh TCOPETUUCCKHUEC OCHOBBI TCOPUH CUT'HAJIOB, Hp606pa3OBaHI/I$[ CHUT'HAJIOB B
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MpolLiecce Mepeaayu 1 npuema, paboTy OCHOBHBIX PaIM03JIEKTPOHHBIX
YCTPONCTB, OCHOBHBIE MOHSATUSI CXEMOTEXHUKHU

I1K.5 y7 BJIa/IETh MaTEMaTHUYECKUMU METOJIaMU OOpPa0OTKHU U aHaJIN3a JIEKTPHUIECKUX
CHTHAJIOB, TOCTPOEHHSI MPOCTEHUIIINX CXEM JUISl YCUIICHHS, IPE0Opa3oBaHUs U
TeHepUPOBAHUS CUTHAJIOB, UMETh HABBIKU MalKu U MOHTa)Ka
PaguOdJIEKTPOHHBIX YCTPOUCTB

[1K.9 y10 YMETb IPOU3BOJIUTh U3MEPEHUS FJECKTPUUECKUX BEIIMUUH C TTIOMOIIBIO

ANEKTPOU3MEPHUTEIHHBIX AHAJIOTOBBIX U MU(PPOBBIX PUOOPOB, ONIPEILIIAThH
napaMeTpsl PaiiodJIEKTPOHHBIX YCTPOUCTB, CAMOCTOSTENILHO pa300paThes B
MPUHIUIIAATIEHON CXeM€E YCTPOUCTB, BBHITTOJIHUTH MOHTAXK PaJMO3JIEKTPOHHOTO
YCTpOICTBA

KBaHToBasi M onTHYecKAas IJICKTPOHHUKA

IK.1 y3 Biiagets OCHOBHBIMM METOJaMU ITOCTPOEHHUS ONTOJIEKTPOHHBIX CUCTEM U
npubOpoB

I1K.1 y7 YMeTh UCIIOIB30BaTh MATEMATUUECKUI annapaTr TEOPUU KBAHTOBOW OITHUKU

IIK.5 y5 YMeTh NpaBUIBHO UCIIOJIB30BaTh 3aKOHOMEPHOCTH IS Pealln3aluu
MIOTEHLIMAJIbHBIX BO3MOKHOCTEN MaTEpUaoB IIPU MPOECKTUPOBAHUH U CO3JaHUU
IpuOOPOB KBAHTOBOM M ONTUYECKOH 3JEKTPOHUKHU

I1K.8 37 3uath pusndeckre 3pQeKTrl aexKamme B 0CHOBE MPUOOPOB OMTOIEKTPOHHBIX
puOOPOB

[1K.10 33 3HaTh GU3NYECKYIO U XMMUYECKYIO CYIIHOCTb MTPOIIECCOB U SIBJICHUH,
IPOTEKAIOIIUX B JIEMEHTaX, IPUOOpax M CUCTEMAaX ONTOAICKTPOHUKH

MuxpoonTuka u ()OTOHHKA

IIK.1 y3 Bnagers OCHOBHBIMU METOZAMU ITOCTPOEHUS ONTOJIEKTPOHHBIX CUCTEM U
puOOpoB

I1K.1 y7 YMeETh UCIIOIB30BaTh MATEMATUUYECKUI anmnapar TEOPUH KBAaHTOBOM ONTUKU

IIK.5 yS YMeTh NPaBUIIBHO UCIIOJIB30BAaTh 3aKOHOMEPHOCTH ISl peaIN3alun
MOTEHIIMAJIbHBIX BO3MOKHOCTEN MaTEpUAOB IIPU IPOEKTUPOBAHUU U CO3JaHUH
IprOOPOB KBAHTOBOM M ONTHYECKOH 3JIEKTPOHUKH

I1K.8 37 3Harb pusndeckue 3¢ eKThl exalire B OCHOBE IPUOOPOB ONTOIEKTPOHHBIX
npubopoB

IK.10 33 3HaTh (PU3NUECKYIO0 U XUMHUYECKYIO CYHITHOCTh IIPOLIECCOB U SIBJICHUI,

IPOTCKAOMIUX B DJICMCHTAX, HpI/I60an 1 CUCTECMAX ONTOSJICKTPOHUKU

CrnenvajbHbIe TJ1aBbI

¢pusuxu 1

OIIK.2 39 3HaTh 3aKOHOMEPHOCTH CTPOEHUSI 0OPATHOTO MPOCTPAHCTBA, IOCTPOSHHUE 30HbI
bpuirosna

OIIK.2 310 3HaTh OCHOBHbIE TEPMUHBI M 0003HAUYEHUS, IPUHATHIE JJIS1 ONTUCAHUS
KPUCTAIINYECKUX CTPYKTYP, KPUCTAJUINYECKUE PEHIETKU

OIIK.2 yl0 VYMeTh BBIOMPATh M NCHOIB30BATH JJIS pacueTa apaMeTpoB UCCIIEYyeMOTo
00BbEKTa KOHKPETHBIE METO/IbI, CPAaBHUBATh PE3YJIbTAThl pPaCUeTa, MOJyUYEeHHBIE
Pa3IUYHBIMU METOJJAMH, BBIYUCIATH 3IEKTPO(PU3NIECKHE U ONITHYECKUE
XapaKTePUCTUKHU TBEPJBIX Tell

OIIK.2 yll YMeTb UCIIOIB30BATh OCHOBBI TEOPUU CUMMETPUU TBEPAOIO Tela JJIs
MTOCTAHOBKH U PEILLEHUS 3a7au ONHUCAaHUs MTPOLECCOB, IPOUCXOSAIINX B
TBEpABIX TEJIaX

OIIK.2 yl2 YMeTb NpeACTaBIATh PE3YIbTATHI PEIICHUs OTACIbHBIX 3a/1a4, ONMCAHUE
pacueTHO-rpauuecKoro 3ajjaHus B yI00HO! Uit BOCOpUsITHS (popme

Kpucraniaorpagus

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

OIlK.2 310 3HaTh OCHOBHbBIE TEPMUHBI U 0003HAUEHHU S, IPUHATHIE JUIsI ONUCAHUS
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KPUCTAIINYECKUX CTPYKTYP, KPUCTAJUIMYECKUE PEHIETKU

OIIK2 | ylO

YMeTh BBI6I/IpaTb " UCIIOJIB30BATh IAJIA pacucTa rnapaMCTpoOB UCCIICAYCMOTO
00BeKTa KOHKPETHBIC METOAbI, CPAaBHUBATH PE3YJIbTATEI pacuc€Ta, IMOJIYUCHHBIC
Pa3IMUHbIMU MCTOAAMU, BEIYUCIIATH BHGKTpO(bI/I?,I/I‘IeCKI/Ie " OIITUYCCKHUEC
XapPaKTCPUCTHUKHU TBEPABIX TCJI

OIK2 |yll

VYMeTh HCII0JIL30BaTh OCHOBEI TCOPHUU CUMMCTPHUU TBEPAOIO TCJIa JIA
IIOCTAaHOBKH U PCIICHUS 3a4a4 OIIMCaHUA ITPOUECCOB, IIPOUCXOJAIINX B
TBCPABIX TCJIaX

OlK2 |yl2

YMeTh NPeCTaBIATh PE3YIbTaThl PEICHUS OTICIBHBIX 33124, OITUCAHUE
pacueTHO-rpa)UIecKOro 3aAaHus B yA0OHOH U1 BoCIpUATHS hopme

CHeHHaJIbeIe IJ1aBbI

$uszukm 2

OIIK.1 312 UMETH MPEJCTABICHUE O METOAAX CTATUCTUYECKON (PH3UKHU U TEPMOIUHAMUKH,
MCIOJIb3YEMBIX JIJIsl OTMCAaHUs KJIIACCHUECKUX SIBJICHUM B ra3ax M TBEPJbIX TeJIax

OIIK.1 313 3HaTh OCHOBHBIE 3aKOHBI TEPMOJIMHAMHUKHN U CTATUCTUYECKUE PACTIPECICHUS

OIIK.1 yl3 YMETh HCIIOJIB30BaTh (Pa30BOE MPOCTPAHCTBO JIJIS CTATUCTUICCKOTO OTIMCAHUS
CUCTEMBbI YaCTHI]

OIIK.1 y14 YMETh IPUMEHSTh TEOPEMY O pacpeAeTICHHH YHEPTUH TI0 CTETICHSIM CBOOOIBI

Craructudeckas puzuka

OIIK.1 312 UMETh MPEJCTABICHHE O METOAAX CTATUCTUYECKON (PM3UKU M TEPMOJANHAMUKH,
MCIOJIb3YEMBbIX JUIsl ONIMCAHUS KJIIACCUUYECKUX SIBJICHUH B ra3ax U TBEpAbIX Telax

OIIK.1 313 3HaTh OCHOBHBIE 3aKOHBI TEPMOJIMHAMMKHN U CTATUCTUYECKUE PACTIPEICICHUS

OIIK.1 yl3 YMETb HCIOJIb30BaTh (ha30BOE MPOCTPAHCTBO IS CTATUCTHYECKOTO OMUCAHUS
CUCTEMBI YaCTHUIL

OIIK.1 y14 YMETh IPUMEHSTh TEOPEMY O paclpeAeTICHHH YHEPTUH TI0 CTETICHSIM CBOOOIBI

MeToabl HccJie0BAHUSA MOBEPXHOCTH TBEPABIX TeJl

[1K.9 36 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METO/Ibl U CPEJCTBA U3MEPEHUS
(bu3nYeCKUX BEJTMYUH

I1K.9 yl YMeTh NIPUMEHATh COBPEMEHHBIE METObI HCCIIEIOBAHUS 111 CHHTE3A 1
aHaJIM3a MaTEpPUAJIOB U KOMIIOHEHTOB MHUKPO- M HAHOCUCTEMHON TEXHUKH

I1K.9 y2 YMeTh NpUMEHATh METO/Ibl aHAIN3a U 00PaOOTKU IKCIIEPUMEHTATIbHBIX
JAHHBIX, CHCTEMaTU3aIlM1 HAyYHO-TEXHUUECKOW HHPOpMAaLIUU

I1K.9 y9 Biagets MeTOaMM 3KCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS IAPAMETPOB U
XapaKTEpUCTUK MaTepUaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKHU

IIK.10 37 3HaTh OCHOBHBIE BHJIBI M CBOMCTBA HAHOOOBHEKTOB, HAHOMATEPHAJIOB,

YCTPOMCTB U MPUOOPOB HA UX OCHOBE, THUIIOBbIE TEXHOJIOTHYECKHE MTPOLIECCHI
UX MOJTyYeHHUs, DJIEMEHTHYIO 0a3y, a Takke TUIIOBOE 000pylI0BaHHE

IToBepXHOCTHBIE sIBJIE

HHSI B HAHOPa3MepPHBIX CTPYKTYypax

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

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

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PM3UKH, SABIIAIONIMECS OA30BBIMU JJISl PELLICHUS 3aa4
poeCCHOHATILHOM J1eATeIbHOCTH

OIIK.2 33 3HaTh OCHOBHBIE JJIEKTPUYECKUE, MATHUTHBIE U ONITHYECKHE CBOMCTBA TBEPABIX
T€J, MEXaHU3MBbI IPOTEKAaHUs TOKA

OIIK.2 38 3HaTh (U3UKO-MATEMATHIECKHUE MOJICIIH MPOIIECCOB B 00bEME U Ha

TTOBCPXHOCTHU MMOJIYITPOBOAHUKOBBIX MATCPHUAJTIOB

Teoperuyeckas pusuka

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

OIIK.1 yl Brnanets MeTogaMu 1 CpeIcCTBAMH €CTECTBEHHOHAYYHBIX TUCIIUIIINH

OIIK.1 y3 YMeTb IPUMEHATh 3HAHUSI €CTECTBEHHOHAYYHBIX AUCLUIUIMH JUIS PELICHHUS
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\ poeCCHOHATBHBIX 3a]1a9

DJIEKTPOAMHAMMKA

OIIK.1 32 3HaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCITUIUIMH (MaTeMAaTHKa,
¢busnka, XuMusi, OMOJIOTHS U APYTUE CMEKHBIC TUCITUTUTHHBI )

OIIK.1 yl Brnanets MeTogaMu 1 CpeicCTBAMU €CTECTBEHHOHAYYHBIX JUCIUIUINH

OIIK.1 y3 YMeTb NPUMEHSTh 3HAHUSI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH JIJISl PEILICHUS

HpO(beCCI/IOHaJ'IBHBIX 3aJa4

TexHo0orus MHUKPOCUCTEM

I1K.8

32

3HaTh MCTO/bI paCd€Ta TEXHOJOTHYCCKUX PCIKUMOB U3TIOTOBJICHHUA 3JIEMEHTHOM
0a3sl MUKPOSJICKTPOHHUKHN, KOMIIOHCHTOB HAHO-H MHKpOCHCTGMHOfI TCXHHUKHU

I1K.8

34

3HaTh GU3NUECKYIO, XUMUKO-(PU3NIECKYIO U TEXHOJOTHUECKYIO CYITHOCTh
IIPOLIECCOB, MPOTEKAOIINX IIPU U3TOTOBJICHUN MUKPOCHCTEM;
IIPOU3BOJICTBEHHYIO TUTHEHY: YNCTOTY MaTepuanos u nomewenuii; ECT/ u eé
IIPUMEHEHHE

I1K.8

BJI&I[GTI) MPOCKTUPOBAHNEM TCXHOJIOI'MH U3I'OTOBJICHUSA 9JIEMCHTHOH 0a3bl
HaHO- U MHKpOCHCTeMHOﬁ TCXHHUKHU

I1K.8

Bnagets mporieccamu cOOpKU U TepMETH3AIMK HAHO- 1 MUKPOCHUCTEM;
CUCTEMHBIM MOJX0JIOM K YIIPaBICHUIO KAYECTBOM MPOIYKIINH, K SKCILTyaTalluu
Y CEPBHCHOM OOCITY’)KHBaHHH TEXHOJIOTHIECKOT0 000pYIOBaAHUS

IIK.8

YMeThb BLI6I/IpaTb IMPAaKTHYCCKHUEC BaAPUAHTBI TCXHOJIOI'MHU U3IOTOBJICHUA HAHO- U
MHKPOCUCTEM, CCHCOPOB W AKTHOATOPOB JJI1 PCIHICHU A MHXKCHCPHBIX 3a1a4

IIK.8

YMeTh MPOBOAUTDH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOT'MYCCKOC
IMPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MI/IKpOCI/ICTeMHOI\/JI TCXHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHUCTEM, CCHCOPOB U AKTHOATOPOB

TexHoJ0orus HpHﬁOpOB MHKpOCI/ICTeMHOﬁ TEXHUKHU

I1K.8

32

3HaTh MCTOJbI pacd€Ta TEXHOJOTHYCCKUX PCIKUMOB U3TIOTOBJIICHHUA 3JIEMCHTHOM
0a3bl MUKPOI3JICKTPOHUKH, KOMIIOHCHTOB HAHO-1 MHKpOCHCTCMHOﬁ TCXHUKHU

I1K.8

34

3HaTh PU3NUECKYIO, XUMUKO-(PU3UUECKYIO U TEXHOJIIOTUYECKYIO CYIITHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IPU U3TOTOBJIEHUN MUKPOCHUCTEM;
MIPOU3BOJICTBEHHYIO TUTHEHY: YNCTOTY MaTepuanoB u nomeuenuii; ECT/ u eé
IIPUMEHEHNE

I1K.8

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

I1K.8

Bnagets mpoiieccamu cOOpKU U TEpPMETH3AIMN HAHO- 1 MUKPOCHUCTEM;
CUCTEMHBIM MOJIX0/I0M K YIPaBJICHHUIO KaU€CTBOM MPOAYKIINH, K IKCILTyaTalluu
Y CEPBHUCHOM OOCTY>KMBAaHUHU TEXHOJIOTUYECKOTO0 000PYI0BaHUS

IIK.8

YMmeTh BLI6I/IpaTI> IMPAKTHUYCCKUC BAPHUAHTBI TCXHOJIOTHU U3TOTOBJICHUA HAHO- U
MHUKPOCUCTEM, CCHCOPOB W AKTHOATOPOB JIJII PCIHICHU A MHXKCHCPHBIX 3a1a4

I1K.8

YMmeTh MMPOBOAUTH CKBO3HOC KOHCTPYKTOPCKO-TCXHOJIOTMYCCKOC
IMPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MHKpOCI/ICTeMHOﬁ TCXHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHUCTCM, CCHCOPOB U aKTIOATOPOB

Teepaoren

bHasl 3JICKTPOHUKA

OIIK.3

32

3HaTh 37EeMEHTHYIO0 0a3y aHaJIOroBOM U HU(POBON TEXHUKH, TPUHIIUIT
JeWCTBUS U METO/IbI PacyeTa 3JIeMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTETPaIbHBIX CXEM

IIK.1

y8

YMeTh OCYIIECTBIIATH BBIOODP 37I€MEHTHOM 0a3bl aHAJIOTOBBIX U IIU(PPOBBIX
MHTETrPaIbHBIX CXEM U TEXHOJIOTMH WX U3TOTOBJIEHUS B 3aBUCUMOCTH OT
TpeOOBAHUH K DJIEKTPUUECKUM XapaKTEPUCTUKAM

IIK.8

318

3HaTh (PU3NUECKHe MPUHIMIBI PA0OTHI, PUINUECKYIO CTPYKTYPY, OCHOBBI
TE€XHOJIOTUHU U3TOTOBJIEHUS U MPUHIUIIBI IOCTPOEHUS UHTETPAIbHBIX
MHUKPOCXEM U (YHKIIMOHAIbHBIX 2JIEMEHTOB
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I1K.9 yl3 YMeTb CHHTE3UPOBATh AaHAJIOTOBBIC U ITU(POBBIE YCTPOMCTBA HA OCHOBE
JTaHHBIX 00 UX (PYHKIIMOHAIBHOM HAa3HAYEHUH, FIEKTPHUUECKUX MTapaMeTpax u
YCIIOBUSIX SKCILTyaTalluu

PaunoaneRTponnRa

OIIK.3 32 3HaTh JIEMEHTHYIO 0a3y aHaJoroBOM U IUGPOBOM TEXHUKH, PUHITUTT
JEHCTBYS K METOJIBI pacdeTa 3JIEMEHTOB aHAJIOTOBBIX M IU(DPOBBIX
HMHTETPAIbHBIX CXEM

IK.1 y8 YMeTb OCYIIECTBIISATH BBIOOP 3J€MEHTHON 0a3bl aHAIOTOBBIX U IIU(PPOBBIX
MHTErPaIbHBIX CXeM U TEXHOJOTUH UX W3TOTOBJICHUS B 3aBUCHMOCTH OT
TpeOOBaHUH K 3JEKTPUYECKUM XapaAKTEPUCTHKAM

IIK.8 318 3HaTh (U3UYECKUE TPUHITUIIBI paOOTHI, GU3HUECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTMH U3TOTOBJICHUS U MIPUHIUIIBI IOCTPOCHUSI HHTETPATIbHBIX
MHUKPOCXEM U (PYHKIIMOHAIBHBIX SJIEMEHTOB

[1K.9 yl3 YMeTh CHHTE3UPOBATh AHAJIOTOBBIC U IIU(PPOBBIC YCTPOICTBA HA OCHOBE
JaHHBIX 00 UX (YHKIIMOHATHHOM Ha3HAYEHHH, DJIEKTPUUYECKUX MapaMeTpax u
YCJIOBHSIX SKCIUTyaTalluu

Jlucyunaunvl (Mooynu), 6apuamusHvle

JKOHOMMKA U YIIPaBJeHHe IPOU3BOACTBEHHBIMH CHCTeMaMu (MOAYJ1b): JKOHOMHKA
npeanpusaTus

OK.3 32 3HATh OCHOBHBIE KaTETOPUH, 3aKOHOMEPHOCTH U MPUHIUIIBI Pa3BUTHUS
OKOHOMHYCCKHUX IMMPOLCCCOB HA MAKPO- U MUKPOSKOHOMHUYCCKOM YPOBHC

OK.3 33 3HATh MOAXO/IbI K JOPMHUPOBAHUIO TPOU3BOJCTBEHHBIX 3aTpaT Ha U3TOTOBICHUE
npoaykuuu (pabot, yciyr)

OK.3 y2 YMETb MIPUMEHSITh METO/IbI OIpeIeJICHHs OTPEOHOCTHU (B COOTBETCTBHUH C

LESIMU IPEANPUSITHS) © CTOUMOCTHOM OLEHKH Pa3IMYHBIX (TPYIOBBIX,
TEXHUYECKHUX ¥ MaTepPHAIIbHBIX) PECYpCOB MPEIIPUITUS U TOKA3aTENN UX
HCIOJIb30BAHUS

OK.3 y3 YMETb OLICHUBATh JEATEIBHOCTD NPEANPUATHUS U €T0 NOAPA3IEICHNN,
OpPUEHTHUPYSICh HA MAKPO- U MUKPO3KOHOMHYECKHE MTOKA3aTENH

JKOHOMMKA U YNIPaBJeHHe NPOU3BOACTBEHHBIMH ccTeMaMu (MOAYJ1b): YIpaBJieHHe
NMPOU3BOJACTBEHHBIMH CHCTEMAMU

OK.3 34 3HATh MPUHILIMIIBI TIpoliecca pa3pabOTKU, MPUHSTHS, OPTraHU3AIMH UCITOJIHEHUS
YIIpaBJIEHYECKUX pEIIeHUH

OK.3 35 3HATh OCHOBHI OPTaHU3AIIMHU ¥ YIIPABJICHUS MPEANPHUIATHEM B YCIOBHIX PhIHKA

OK.3 v4 YMETh OLIEHUBATh yIpaBJIEHUE MPEINPUITHEM C TIO3ULUN BHYTPEHHETO
COCTOSIHUSI ¥ BHEIITHETO OKPY>KEHHSI

OK.3 y5 yMeTh (OPMHUPOBATH PaOOTOCIIOCOOHYIO KOMaHAY JUIsl pean3aliu

npodecCuOHAIBHBIX QYHKIIUN U cO371aBaTh () PEKTUBHYIO
KOMMYHUKAIIMOHHYIO CUCTEMY

Jlucyunaunvt (mooynu), 6azoswvie

Pu3nyeckas KyJbTYpPa U cOPT (MoayJib): @u3nyeckasi KyJabTypa

OK.8 31 3HATh OCHOBHI 3JJ0POBOTr0 00pa3a >KM3HU

OK.8 32 3HATh MOCJEACTBHSI OTKJIOHEHHUS OT 3/I0pOBOTO 00pa3a KU3HU

Jucyunnunvl (mooynu), eapuamusHvle

PDu3znyeckas KyJbTypa u criopt (MoayJs): Ilpukiaanas puznyeckas Ky/JabTypa (3JeKTHBHbIE
JAMCIUNJINHDI)

OK.8 ‘ yl ‘ YMETb NMOJAJIEP>)KUBATh 3/I0POBBII 00pa3 KU3HU

Ilpakmuxu

Y4yeOHasi NPAKTHKA: NPAKTHKA 10 MOJYYECHHUIO IEPBUYHBIX IPO(eCcCHOHAIBHBIX YMEHHUH H
HABbIKOB

OK.7 \ 33 \ 3HaTh OCOOEHHOCTH MPO(ECCHOHATHLHOTO PA3BUTHUS IMYHOCTH
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OIIK.1 32 3HaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUIUINH (MaTeMaTHKa,
¢bu3nKa, XuMusi, OMOJIOTHS M IPYTUE CMEXKHbBIC TUCIUITIIMHBI)

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

OIIK.1 39 3HaTh YHUBEPCAIBLHOCTH MAaTEMAaTUYECKUX METOOB B [I0O3HAHUU OKPYXKAIOILETO
Mupa

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PM3UKH, SBIISAIONINECS 0a30BBIMH IS PELICHUS 3a1a4
npoeccroHaIbHOI e TEeNbHOCTH

OIIK.1 yl Bitagets MeTonamMu M CpeICTBAMM €CTECTBEHHOHAYYHBIX JUCLUIIINH

OIIK.2 37 3HaTh OCHOBHBIE MATEMAaTUYECKUE METObL, IPUMEHSEMBIE B Pa3IUUHBIX
pazzaenax GU3MKU

OIIK.2 y8 BBIOMPATH MpoCTeHIre MOAETH (PU3HIECKUX 00BEKTOB M MPOIECCOB

OIIK .4 31 3HATh DJICMEHTHI HAYepTaTEILHON T€OMETPUU U MH)KCHEPHOH TpaduKu,
reOMETPUUYECKOE MOJEINPOBAHNE, IPOIPAMMHBIE CPEICTBA KOMIIBIOTEPHOMI
rpaduku

OIIK 4 yl YMETh IPUMEHSTh HHTEPAKTUBHBIE TpapuuecKrie CUCTEMBI ISl BBITIOJHEHUS H
peaKTHpOBaHUS N300paKEHUN U YepTexen

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

OIIK.6 y8 YMETb OIICHUBATh COCTOSIHUE U TCHJICHIIUU Pa3BUTHUS UH(OOPMALIMOHHBIX
TEXHOJIOTUH 1 HHPOPMATUKH B COBPEMEHHOM OOIIECTBE

OIIK.6 y10 YMETb OCYIIECTBIIATH MOMCK MHPOPMAIUH B JIOKATBHBIX U TNI00ATBHBIX CETAX

OIIK.7 yl yMeTh paboTaTh Ha epcoHanbHOM KomnbioTepe B MS-DOS, OC WINDOWS ¢
MCIOJIb30BAaHUEM OCHOBHBIX MPUJIOKEHUI 00pabOTKH TEKCTOBOM U YHCIOBOU
nH(POpPMAINY, CUCTEM ITPOTPAMMHUPOBAHUS

OIIK.7 y2 BJI4/IETh CBEJCHUSIMHU 00 OCHOBHBIX TEHJCHIIUSIX Pa3BUTHUS JIEKTPOHHOMN
KOMITOHEHTHOI1 0a3bl

OIIK.9 y4 BJIa/IETh METOJIaMU pabOTHI C Ir10O0ATbHBIMU IOMCKOBBIMU CUCTEMAaMHU

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

OIIK.9 y8 yMeeT MPUMEHSATh OCHOBHBIE METO/IbI, CITOCOOBI M CPEICTBA MOTYUYEHUS,

XpaHeHHUs U nepepaboTKu HH(OPMAIMH C TTOMOIIbI0 KOMITBIOTEPOB U
KOMITBIOTEPHBIX CPEICTB

IIpousBoaCTBeHHAS NMPAKTHKA: NPAKTHKA M0 MOJYYeHUI0 NPO¢ecCHOHATBHBIX YMEHHH M ONBITA
npodeccHoHAIbLHOM 1esITeJIbHOCTH

OIIK.1 36 3HATh 3aBUCUMOCTb (DU3MYECKUX CBOMCTB OT CTENEHU HEYNOPSII0YEHHOCTH

OIIK.1 yl BnageTts MeTOIaMU M CPEACTBAMH €CTECTBEHHOHAYYHBIX JUCIUILINH

OIIK.1 y3 YMeTh NPUMEHATh 3HAHUS €CTECTBEHHOHAYYHBIX JAUCIUIUIMH JUUIS PEIICHHUS
npodecCHOHANIbHBIX 3a]1a4

OIlIK.1 y8 YMETb IPUMEHATh OCHOBHBIE 3aKOHBI M IPUHIUIBI (PU3UKHU B CTAHJAPTHBIX U
CXOIHBIX CUTYaLUX

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

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

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

OIIK.2 31 3HaTh CBOMCTBA PA3JIMYHBIX I'PYIII MATEPUAJIOB: JUIEKTPUKOB,
IOJIYTIPOBOJIHUKOB, IPOBOIHUKOB, MAarHUTHBIX MaTEPHUAJIOB

OIIK.2 38 3HaTh PU3UKO-MaTEMaTHYECKHE MOENU POLIECCOB B 00beMe U Ha
ITOBEPXHOCTHU NOJYIIPOBOJHUKOBBIX MaTepUaJIOB

OIIK.2 yb YMeTh OCyIIecTBIATh IOCTAHOBKY LIeJeH U 3a/1a4 pabOThI ITPH BBIITOJIHEHUU
HAy4YHBIX UCCIIEJOBAHUNA U OPraHU3ALMH OIBITHO-IIPOMBIIIIEHHOTO
MIPOU3BOJICTBA

OIIK.2 y9 YMETh CTPOUTH TEOPETHUECKUE MOJIENH (PU3NYECKHX SIBICHUI, eTaTh IPH TOM
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He0OXO0IMMBIE JOTYILIEHUS U OLIEHUBATh 00JaCTh MIPUMEHUMOCTH Pa3IUYHbBIX
MoJIeTIeH, MIIaHNUPOBATh MPOCTHIE PU3NIECKUE IKCTIEPUMEHTHI U BBITIOJIHATh
(busnueckrue n3MepeHus

OIIK .4 yl YMETh IPUMEHATh UHTEPAKTUBHBIE rpa)uIecKre CUCTEMBI JJIsl BBIOTHEHUS U
peakTHpOBaHUS N300pAXKEHUN U YepTexen

OIIK.6 y5 BJIa/IETh [IEPCOHAIBHBIM KOMIIBIOTEPOM KaK CPEJICTBOM YIIPABJICHUS
nHpopmarmen

OIIK.6 y6 YMETb OCYIIECTBIIATH MOUCK NHPOPMAITUH B JIOKATHHBIX U TNI00ATBHBIX CETIX

OIIK.6 y9 YMETb UCITOJIb30BaTh A3bIKK U CUCTEMbI TPOTPAMMUPOBAHUS JIJISI PEILICHUS
npoeCCHOHANBHBIX 3a]1a4

OIIK.6 y10 YMETh OCYIIECTBIISATh MOMCK MHPOPMAIIMH B JIOKAJTBLHBIX U IT00ATBHBIX CETIX

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

OIIK.7 y2 BJIA/IETh CBEJCHUSIMHU 00 OCHOBHBIX TEHJCHIIUSIX Pa3BUTHUS JIEKTPOHHOMN
KOMITOHEHTHOI1 0a3bl

OIIK.9 y4 BJIa/IETh METOJIaMU pabOTHI C IN100AJbHBIMH TOMCKOBBIMU CUCTEMAaMHU

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

IIK.1 38 HMMETH NPEJCTABICHUE O 30HHOU CTPYKTYpE IHEPIreTUYECKOIO CIIEKTPA B
TBEPJIbIX TEJaxX

I1K.1 y14 YMeTh COCTaBIATh aJICKBaTHBIE MOJEIIH

I1K.8 315 3HaTh OCHOBHI KJ1accu(uKay 00bEKTOB HAHO- U MUKPOCHUCTEMHON TEXHUKH

[IK.8 318 3HaTh (hU3HUECKHUe MPUHILIUIIBI paOOThI, (PU3UUECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJIEHUS Y MPUHIUIIBI IOCTPOEHUS UHTETPAJIbHBIX
MHUKPOCXEM U (PYHKIIMOHAIBHBIX SJIEMEHTOB

[1K.9 31 3HaTh 0a30BOE KOHTPOJIbHO-U3MEPUTEIBHOE 000PYA0BaHUE IS
METPOJIOTHYECKOT0 00ecrieueH s UCCIIE0BaHUM U POMBIIIIJIEHHOTO
IIPOM3BOJICTBA MAaTEpUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

I1IK.9 36 3HaTh OCHOBBI METPOJIOTUH, OCHOBHBIE METOJIbI U CPEJCTBA U3MEPEHHUS
(bUBUYECKUX BEIUYUH

I1IK.9 y3 YMETh HCII0JIb30BaTh 0230BO€ KOHTPOJIbHO-U3MEPUTEIBHOE 000pyI0BaHNE IS
METPOJIOTHYECKOro 00eCeYeH s CCIIEIOBAaHUM U TPOMBIIIJIEHHOTO
ITPOM3BOJICTBA MAaTEPUAJIOB U1 KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

I1K.9 v4 YMeTh NIPUMEHATh COBPEMEHHBIE METObI UCCIIEIOBAHUA JIJI1 CHHTE3a U
aHaJIM3a MaTEpPUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON TEXHUKH

I1K.9 y6 YMeTh onpeensaTh HaJIeXKHOCTh, CTAOUIIBHOCTh M BOCIIPOU3BOIUMOCTD
XapaKTEPUCTHK MaTEpUAJIOB U 3JIEMEHTOB ITPH HAJIMYUH BHEITHUX BO3JEHCTBUM

I1K.9 y10 YMETbH MPOU3BOAUTH U3MEPEHUS IIIEKTPUUECKUX BEIMYUH C TOMOIIBIO
3JIEKTPOM3MEPUTENIbHBIX aHATOTOBBIX U IU(PPOBBIX MPUOOPOB, ONPENENATh
napaMeTpsl paliodJIeKTPOHHBIX YCTPOUCTB, CAMOCTOSITENILHO pa3o0paThes B
MIPUHLIMIIHAIBHONU CXEME YCTPONUCTB, BBINOIHUTh MOHTaX PaZM03JIEKTPOHHOTO
YCTPOWCTBA

[IK.10 31 3HaTh 0a30BbI€ TEXHOJIOTHUECKHUE MPOLIECCHl U 000pYyI0BaHUE, IPUMEHSIEMBIE B
ITPOU3BOJICTBE MaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

[K.10 32 3HaTh COBPEMEHHOE TEXHOJOTUUECKOe 000PYyI0BaHHE, UCIIOIH3YEMOE B
ITPOU3BOJICTBE MAaTEpUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU

[IK.10 38 3HaTh OCHOBHbBIE (PU3UKO-XMMHUYECKHE CBOMCTBA MaTEPHUAJIOB, UCIIOJIb3yEMBIX B
MUKPOCHCTEMHOM TEXHHUKE

[IK.10 y2 yMeTb paboTaTh HA COBPEMEHHOM TEXHOJIOTHYECKOM 000PYAOBAHUH,

HCIIOJIb3YCMOM B IMPOU3BOJACTBC MATCPHUAJIOB U KOMIIOHCHTOB HAHO- U
MHKpOCHCTeMHOﬁ TEXHUKU
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IIpousBoacTBeHHas (MpeIAUNJIOMHAs) NPAKTHKA: MPAKTHKA 10 MOJY4YeHHI0 NPO(ecCHOHATIBLHBIX

YMEHMI H ONBITA PO

€CCHOHAJBHOM 1eTeJILHOCTH

IK.1 31 3HaTh OCHOBHBIC MTOJIOYKEHUSI KBAHTOBOW MEXaHUKHU M CTATUCTHYECCKON (PU3UKHU

IK.1 33 3HaTh (PU3NUECKUE TPUHIMITBI paOOTHI OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB
HAHO- U MUKPOCUCTEMHON TEXHUKH

IK.1 34 3uate ¢pusndeckue 3peKTol U ABICHNUS, ISKAIINE B OCHOBE IPUMEHEHHUS
MaTEpUaJIOB B MUKPOCUCTEMHON TEXHUKE

I1K.1 37 3HaTh OCHOBHBIE IPUHIUIIBI MOJICTTMPOBAHUS

[K.1 38 HMMETh MPEJCTABICHUE O 30HHOM CTPYKTYPE IHEPTE€TUYECKOTO CIIEKTpa B
TBEPJIbIX TENAX

IK.1 yl YMeTb NpUMEHSATh METO/Ibl MOACTUPOBAHUS C 11ETbI0 (P PEeKTUBHOM
ONTHUMHU3ALMH CBOMCTB MATEPHAJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOMN
TEXHHUKH, IIPOLIECCOB HAHOTEXHOJIOTMM U METOJJOB HAHOAMATHOCTUKHI

[K.1 y5 Bnanets HaBbIKaMU pacueTa OCHOBHBIX MApaMETPOB MATEPUATIOB U
KOMITOHEHTOB MUKPO- U HAHOCUCTEMHON TEXHUKU

IK.1 y9 YMETh MHTEPIIPETUPOBATh SKCIIEPUMEHTANIbHbIC (PU3UKO-XUMHUYECKUE JaHHbIE B
MOJTYITPOBOTHUKAX HA OCHOBE (PyHAAMEHTAIBHBIX MTOJIOKEHUH TEOPHH
TBEPAOrO TeJla

I1K.1 y14 YMeTbh COCTaBIATh aJCKBAaTHBIE MOJEIIH

I1K.4 31 3HaTh METO/Ibl OLICHKHU TEXHUKO-3KOHOMHUYECKOH 3((hEeKTUBHOCTH NTPOEKTOB

[1K.4 yl YMETh BBINIOJIHATH MPEIBAPUTEIHHOE TEXHUKO-DKOHOMUYECKOE 000CHOBAaHUE
IIPOEKTOB

IIK.5 310 3HaTh pU3NYECKUEe MPUHIHIIBL, P HEKTHI U MMPOLIECCHI, JIeKAIIUe B OCHOBE
(YHKIMOHUPOBAHUS MUKPOMEXaHUYECKMX U MUKPOIJIEKTPOMEXaHNYECKUX
CUCTEM

IIK.5 317 3HATh (PU3UKO-TEXHOJOTHUECKUE U IKOHOMHUYECKUE OTPAHUYCHUS UHTETPAIIH
Y MMHUATIOApU3aIllIH 3IEKTPOHHONW KOMIIOHEHTHON 0a3bl

IIK.5 318 3HaTh OCHOBHBIE MIOHATUS MEXaHUKH TBEPAOTO AePOPMUPYEMOTO TEIa, OCHOBbI
pacyeToB Ha CTaTUYECKYIO U JUHAMMUYECKYIO IPOYHOCTD U JKECTKOCTb
3JIEMEHTOB KOHCTPYKIIMI, KHHEMAaTHYECKUM U KHHETOCTATUYECKUI aHAJIN3
ITOJIBMKHBIX 2JIEMEHTOB KOHCTPYKIIMH

I1K.8 31 3HaTh TUIIOBBIE IPOIPAMMHBIE TPOIYKThI, ODUEHTUPOBAHHBIE HA PELICHHE
3a/1a4 MOAEIMPOBAaHUs MAaTEPHUAIOB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHON
TEXHHUKH, YIPaBJIE€HUE MPOIIECCAMU HAHOTEXHOJIOTUH, 00pabOTKy pe3yIbTaToOB,
IIOJIYYEHHBIX METOJaMU HAHOJUArHOCTHKHU

I1K.8 34 3HaTh PU3NYECKYIO, XUMUKO-(PU3UYECKYIO U TEXHOJIOTMUECKYIO CYLTHOCTh
IIPOLIECCOB, MPOTEKAIOIINX IPU U3TOTOBJIEHUN MUKPOCHUCTEM;
MIPOM3BOJICTBEHHYIO TUTHEHY: YUCTOTY MaTtepuasioB u noMeuienuit; ECT/] u eé
IIPUMEHEHHE

IIK.8 310 3HaTh KJ1accu(UKALMIO TBEPABIX TEJ Ha METAJLIbL, OJYIIPOBOJHUKU U
JUDJIEKTPUKHU C TOYKHU 3PEHMSI 30HHON TEOPUH

I1K.8 315 3HaTh OCHOBBI KJIaccU(UKAIMN 00bEKTOB HAHO- U MUKPOCHCTEMHOM TEXHUKH

IIK.8 318 3HaTh pU3NUECKUEe MPUHIUIIBI paboThl, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJIEHUS U MPUHIUIIBI TOCTPOEHUS HHTETPaIbHBIX
MHUKPOCXEM U (PYHKIIMOHAJIBHBIX 3JIEMEHTOB

I1K.8 yl Brnanets odopmiieHHeM OTYETHON HayYHO-UCCIIEA0BATEIbCKONW JOKYMEHTAIH

IIK.8 y2 Brnaznets nmpoekTrpoBaHNEM TEXHOJIOTHH U3TOTOBIICHUS JIEMEHTHOU Oa3bl
HAHO- U MUKPOCHUCTEMHON TEXHUKH

IIK.8 yS YMeTh NpOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE

MMPOCKTUPOBAHNEC KOMIIOHCHTOB HAHO-U MHKpOCHCTCMHOfI TCXHUKU,
HWHTCJUICKTYAJIbHBIX MUKPOCHCTEM, CCHCOPOB U aKTIOATOPOB
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IIK.8 y7 Brnanets HaBbIKaMU MPUMEHEHHSI METOJIOB PacUy€Ta U UCCIICIOBAHUS
MHUKPO3JIEKTPOMEXAHUUECKUX 3JIEMEHTOB U YCTPOMCTB

[IK.9 36 3HaTh OCHOBBI METPOJIOTMH, OCHOBHBIE METO/IbI U CPEICTBA U3MEPEHUS
(U3HYECKUX BEIIMYNH

I1K.9 38 3HaTh OCHOBBI METPOJIOTUH

I1K.9 39 3HATh OCHOBHBIE METO/BI M CPEJCTBA U3MEPEHUS (PU3NIECKUX BEITHUNH

I1IK.9 y4 YMeTh NIPUMEHSTh COBPEMEHHBIE METO bl UCCIICA0OBAHUS 111 CUHTE3a U
aHaJIM3a MaTepUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKHU

I1K.9 y6 YMeTb onpeiesaTh HaJIeKHOCTh, CTAOUILHOCTh M BOCIIPOU3BOIUMOCTD
XapaKTEPUCTUK MATEPUAJIOB U 3JIEMEHTOB IIPU HAJIMYUHU BHEIIHUX BO3JEHCTBUMN

I1K.9 y9 Bitagers MeTOIaMM 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS I1APAMETPOB U
XapaKTePUCTHK MaTepUaIoB U KOMIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKU

[1K.9 y10 YMETb IPOU3BOJIUTh U3MEPEHUS FIECKTPUUECKUX BEIIMUYUH C TTIOMOIIBIO
AEKTPOU3MEPHUTEIHHBIX AHAJIOTOBBIX U MIU(PPOBBIX PUOOPOB, ONIPEILIIATh
napaMeTpsl PaiiodIEKTPOHHBIX YCTPOMCTB, CAMOCTOSTENILHO pa300paThes B
MPUHIUIIAATIEHON CXeME YCTPONUCTB, BBHITTOJIHUTH MOHTAXK PAJMO3JIEKTPOHHOTO
YCTPOMCTBA

I1K.10 31 3HaTh 0a30BbI€ TEXHOJIOIMUECKHUE IPOLIECCH U 000pYI0BAaHUE, IPUMEHSIEMbBIE B
MIPOM3BOJICTBE MAaTEPUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOMN TEXHUKHU

I1K.10 36 3HaTh KIaCCU(PUKAIMIO MATEPUATIOB MUKPOCHCTEMHON TEXHHUKH

[IK.10 38 3HaTh OCHOBHBIE (PHU3UKO-XUMUYECKUE CBOWCTBA MaTepUaIOB, UCIIOIb3YEMBIX B
MHKPOCHCTEMHON TEXHUKE

[IK.10 yl Brnanets HaBbIKaMu IPUMEHEHHs CIIPABOYHOIO amnmapara o BEIOOPY

Tpe6yeMI)IX MaTCpraJIOB U KOMIIOHCHTOB BHeKTpOHHOﬁ TCXHUKU ]I
KOHKPCTHBIX HpI/IMCHeHI/Iﬁ

Focydapcmeeﬁﬁa}z umoezoeas ammecmayusl

IToaroroBka k caaue u

caava rocyiapCrB€HHOro JKksaMeHa

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

OIIK.1 35 3HaTh OCHOBHBIE (PM3MYECKHE 3aKOHBI U SIBJICHHSI

OIIK.1 38 3HATh 0a30BbIE MOJIOXKEHUS (PYH/IaMEHTAIbHBIX Pa3/IeJIOB MAaTEMATHUKH B
o0beMe, He0OOXOJMMOM JUTS BJIa/IEHUs] MAaTEeMaTHYECKUM amapaToM JUis
00paboTku nHMOpPMAIUU U aHAJIM3a JAaHHBIX B 00J1aCTH TPO(eCcCHOHATTbHON
JESTEIBHOCTH

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, ABIISAIOIIMECS OA30BBIMU JJISl PELLIEHUS 3a1a4
poeCCHOHATILHOM 1€ TeIbHOCTH

OIlK.3 36 3HATh SKBUBAJIEHTHBIE CXEMbI AKTUBHBIX JJIEMEHTOB

OIIK.3 yo YMeTh NpOrHO3UPOBATH U3MEHEHNE CBOMCTB 3JIEMEHTOB IIPU U3MEHEHNUN
BHEUTHUX YCJIOBHI U BO3JIEHCTBUU BPEIHBIX (haKTOPOB

OIIK.6 y5 BJIAZIETh IEPCOHAIIBHBIM KOMITBIOTEPOM KAK CPEICTBOM YIPABJICHUS
nHpopmanuen

OIIK.6 y6 YMETh OCYIIECTBISATH MONCK HHGOPMAIIMH B JIOKAJIBHBIX M TI100aJTBbHBIX CETAX

IIK.1 33 3HaTh pU3NUECKUE MPUHIMITBI Pa0OTHI OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCHCTEMHON TEXHUKH

IIK.1 35 3HaTh PU3UKO-MaTEeMaTHUECKUE U (PU3UKO-XUMHUYECKUE MOJIEIH MPOIIECCOB
HAaHOTEXHOJIOTUU

IIK.1 36 3HaTh MaTeMaTUYECKUH almapar U YUCIECHHbIE METOBI U1 MOIETUPOBAHUS
(U3UKO-XMMHYECKUX MPOLIECCOB U SIBICHUM, JIEKAIIUX B OCHOBE
HAaHOTEXHOJIOTUU

I1K.1 37 3HaTh OCHOBHBIE MPUHIUIIBI MOJIETUPOBAHUS
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TIK.1 yl4 VYMeTh COCTaBIATh aeKBAaTHLIE MOJEIIN

I1K.8 310 3HaTh KIacCU(pUKAIMIO TBEPABIX TEJI HAa METAJLIBI, IIOIYIPOBOAHUKH U
JMDJIEKTPUKHU C TOYKHU 3PEHHsI 30HHOM Teopuu

I1K.8 315 3HaTh OCHOBBI KJIACCH(PHUKAIINK 00HEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKH

IIK.8 317 3HaTh QU3HYECKYIO CYITHOCTh IPOIIECCOB, TPOTEKAIOITUX B IPOBOJHUKOBBIX,
IOJIYIIPOBOIHUKOBBIX, AU3JIEKTPUUECKUX U MAarHUTHBIX MaTepHualax B
Pa3IMYHBIX YCIOBUSX IKCILTyaTallUu;

I1K.8 318 3HaTh pU3NUECKUE MPUHIUIIBI Pa0OThI, (PU3NUYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUU U3TOTOBJICHUS U MPUHIUIIBI TOCTPOEHUS HHTETPAIbHBIX
MHUKPOCXEM M (PYHKIIHOHAJILHBIX 3JIEMEHTOB

I1IK.8 319 Bragets MeTo1aMu 9MCIIEHHOTO MOACIUPOBAHUS (DU3UKO-XUMHUUECKHUX
IIPOLIECCOB U SIBJICHUH, JIS)KAIIMX B OCHOBE HAHOTEXHOJIOTUU

I1K.9 39 3HATh OCHOBHBIE METOBI M CPEJCTBA U3MEPEHUs (PU3NIECKUX BEITUUYNH

[IK.10 34 3HaTh (yHAaAMEHTAIBHBIC OCHOBBI ITPOIIECCOB CHHTE3a MaTEPHAJIOB U
KOMITOHEHTOB HAaHO- 1 MUKPOCUCTEMHON TEXHUKU

IIK.10 35 3HaTh OCHOBHBIC BUJIbI M CBOMCTBAa HAHOMATEPUAJIOB, TUTIOBBIE
TEXHOJIOTUYECKHE MPOLIECCHI UX MOJYUYEHHs], @ TAKKE TUIIOBOE 000PYJOBaHHE

3ammTa BINYCKHON KBAJIN(PUKAMOHHOH padoThl, BKJIKYasi NOATOTOBKY K IpoLeaype 3allUThl U

NpoueaypY 3alMThI

OK.1 y3 YMETh apryMEHTHPOBAHO BbICTPAUBATh JI0KA3aTENIbCTBA, JIOIMKY ITOHUMAHUS
aKTyaJIbHBIX TPO(ECCHOHATBHBIX M HDABCTBEHHBIX MPOOIIEM

OK.2 31 3HATh O0IME 3aKOHOMEPHOCTH U HALIMOHAJIbHBIE OCOOEHHOCTH Pa3BUTHUS
Poccuiickoro rocynapctsa u o0iecTBa

OK.3 33 3HATh MOAX0/IbI K (POPMUPOBAHUIO IPOM3BOICTBEHHBIX 3aTPAT Ha U3TOTOBJICHUE
npoayKuuu (pabot, yciyr)

OK 4 33 3HATh IIpaBa U 00SI3aHHOCTHU I'pakilaHuHa PO

OK.5 y3 BJIaJI€Th HaBbIKaMU MyOJIMYHOTO BBICTYIUIEHUS, YCTHOM Mpe3eHTallu
Pe3yJIbTaTOB NMPOPECCUOHANBHOMN AEITEIbHOCTH HA PYCCKOM M MHOCTPAHHOM
S3BIKE

OK.5 y4 YMETb OCYIIECTBIISITh JIEJOBYIO NEPENUCKY HA PYCCKOM S3BIKE

OK.5 y5 YMETb JIOTUYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
MMCBMEHHYIO peub B chepe npodecCHOoHaTbHON AeSITENbHOCTH HAa PYCCKOM U
MHOCTPAHHOM $I3BIKE

OK.6 yl yYMETh oAOHpaTh MApTHEPOB sl 3PPEKTUBHOIN pabOTHI B KOMaH/IE

OK.7 31 3HaTh TPACKTOPUU CAMOPA3BUTHUs M caMOOOPa30BaHNUs B TeUEHHE BCell JKU3HU

OK.7 33 3HaTh OCOOEHHOCTH MPOGECCHOHATHHOTO PA3BUTHS JTUIYHOCTH

OK.8 31 3HaTh OCHOBBI 3JTOPOBOT0 00pa3a JKU3HU

OK.9 31 3HATh MPOOJIEMBI HKOJIOTHH

OIIK.1 32 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUIMH (MaTeMaTHKa,
¢u3nka, Xumusi, OMOJIOTHS U IPYTUE CMEXHBIE TUCIUIIIIHBI)

OIIK.1 35 3HATh OCHOBHbIE (PH3NYECKIE 3aKOHBI U SIBJICHUS

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

OIIK.1 39 3HaTh YHUBEPCAIBHOCTb MATEMATUUYECKUX METOOB B IIO3HAHUU OKPYKAIOLIErO
MUpa

OIIK.1 311 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SBIISIONIUECS Oa30BBIMU JIJISl pEUICHHUS 3a/1a4
poheCCUOHATHHON EATEITLHOCTH

OIIK.1 yl Bnagetrs MeTO1aMU M CpPEACTBAMH €CTECTBEHHOHAYUHBIX JUCIUILINH

OIIK.1 y3 YMeTh NPUMEHATh 3HAHUS €CTECTBEHHOHAYYHBIX JUCIUIUIMH JUUIS PEILICHUS
npodecCHOHATBHBIX 3a1a4

OIlIK.1 y8 YMETb IPUMEHATH OCHOBHBIE 3aKOHBI M MPUHIMUIIBI (GU3UKH B CTAaHIAPTHBIX U

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

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

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

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

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

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

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

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

OIIK.2 yb YMeTh 0CyLIeCTBIATh IOCTAaHOBKY 1I€JIeN U 3aJ1a4 paOdOThI TP BBIITOJIHEHUU
HayYHbIX UCCJICJIOBAaHUI U OPraHU3alMU ONBITHO-IPOMBIIIIEHHOTO
IIPOU3BOJICTBA

OIIK.2 y7 Brnaners HaBbIkaMH pabOThI ¢ COBPEMEHHBIM UCCIIE0BATEIbCKUM
o0opynoBaHUEM

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

OIIK.2 y9 YMETbh CTPOUTH TEOPETHUECKUE MOACTH (PU3HUECKUX SBICHUH, eNaTh IPH STOM
HE00XO0/AMMBbIE IOMYIIEHUS U OLIEHUBATh 00JIaCTh IPUMEHUMOCTH Pa3InYHbIX
MOJIeIIeH, IIIAHUPOBATH MPOCThIE (PU3NIECKHE IKCTIEPUMEHTHI U BHITIOTHSTH
¢dusnyeckue N3MepeHust

OIlK.3 33 3HaTh 0COOEHHOCTH XapaKTEPUCTUK MOTYIPOBOJHUKOBBIX 3JIEMEHTOB

OIlK.3 35 3HATh OCHOBBI TEOPHUHU AJIEKTPOMArHUTHOTO MOJIS

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

OIIK .4 yl YMETb IPUMEHATh UHTEPAKTUBHbIE TPaQUUECKHe CUCTEMBI AJIs1 BHITIOTHEHUS U
pelakTUPOBaHMsI H300paKeHUH U yepTexe

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

OIIK.6 31 3HATh MIPABOBbIE OCHOBBI MH()OPMALIMOHHON O€30MaCHOCTH U IPUHLHUIIBI
3alIUThl aBTOPCKOT'O MTPaBa Ha MPOrPAMMHBbIE TPOYKTHI

OIIK.6 y3 YMETh MIPUMEHSATH OCHOBHBIE METO/IbI, CIIOCOOBI M CPEICTBA MOTYUYEHUS,
XpaHeHHUs U nepepaboTKu MH(OPMAIMH C TTOMOIIbI0 KOMITBIOTEPOB U
KOMITBIOTEPHBIX CPEJICTB

OIIK.6 y4 YMETh M0JIb30BATHCSI HanboJIee pacpOCTPaHEHHBIMU O(PUCHBIMU U
MaTeMaTHYeCKUMHU MaKeTaMU MPUKIIAJHBIX IPOTrpaMM

OIIK.6 y5 BJIAJIETh IEPCOHAIBHBIM KOMITBIOTEPOM KAK CPEICTBOM YIPABJICHUS
nHpopmanuen

OIIK.6 y6 YMETh OCYIIECTBISATH MONCK HHGOPMAIIMH B JIOKAJBHBIX M TI100aJTBHBIX CETAX

OIIK.6 y7 YMETb UCIO0JIb30BATh CIEIUAIN3UPOBAHHBIE IPOIPAMMHBIE CPEICTBA IIPU
peneHny npodecCHoHABHBIX 3a7a4

OIIK.6 y8 YMETh OLIEHUBATh COCTOSIHUE U TEHJICHIIMU PAa3BUTUS HHPOPMALITMOHHBIX
TEXHOJIOTUI ¥ NH()OPMATUKH B COBPEMEHHOM 00IIIeCTBE

OIIK.6 y9 YMETb UCIIOJIB30BATH SA3BIKM U CUCTEMBI IIPOIPAMMUPOBAHUS ISl PELICHUS

npodeccnoHaNbHBIX 3a1au

49




OIIK.6 y10 YMETh OCYIIECTBISATH MONCK HHPOPMAIIMH B JIOKAJIBHBIX M II100aJTbHBIX CETAX

OIIK.7 31 HMets npeacraBiaeHue o MEpCIEeKTUBHBIX HAIIPABICHUSAX PA3BUTHS
TIOJIYTIPOBOJTHUKOBOI 3JIEMEHTHOM 0a3bl

OIIK.7 yl yMeThb paboTaTth Ha nepcoHansHOM Kommbiotepe B MS-DOS, OC WINDOWS ¢
HCIOJIb30BaHUEM OCHOBHBIX MPUJIOKEHUI 00pabOTKHU TEKCTOBOM U YHCIOBOU
nH(pOpPMAIIUY, CUCTEM ITPOTPAMMUPOBAHUS

OIIK.7 y2 BJIQJICTh CBEJICHUSMH 00 OCHOBHBIX TCHJICHIIUSIX PA3BUTHS dJICKTPOHHOM
KOMIIOHEHTHO 0a3bl

OIIK.8 31 3HATh MPABOBBIC OCHOBBI U CHCTEMBI CTaHApTU3AIMU U CepTUUKAITUN

OIIK.9 yl yMEeT OCBanBaTh HOBBIE MPOTPAMMHBIE CPENICTBA ISl TPO(ECCHOHATEHON
NEeSATEIbHOCTH

OIIK.9 y4 BJIAJIETh METOIaMH PaOOTHI C TJI00ATLHBIMU TTOMCKOBBIMU CUCTEMaMU

OIIK.9 y5 yMeTh paboTaTh ¢ HH(pOpMaIMen B r100TbHBIX KOMIBIOTEPHBIX CETSIX

OIIK.9 y8 yMeeT IPUMEHSATh OCHOBHBIE METO/IbI, CITOCOOBI M CPEJICTBA MOTYYEHUS,
XpaHEeHUs U nepepaboTKi HHYOPMAIHH C TIOMOIIHI0 KOMITBIOTEPOB H
KOMITBIOTEPHBIX CPEJICTB

I1K.1 31 3HaTh OCHOBHBIE MOJIOKEHHUSI KBAHTOBOW MEXaHHMKH U CTATUCTHYECKOU (DU3UKH

[K.1 33 3HaTh (hU3HYECKHUe MPUHIIUIIBI pA0OTHl OCHOBHBIX CTPYKTYP U KOMIIOHEHTOB
HAHO- U MUKPOCHUCTEMHON TEXHUKH

[K.1 34 3Hath pusnueckue 3(HEKTH U SBICHUS, JIeXkKalllie B OCHOBE IPUMEHEHUS
MaTEepUajIoB B MUKPOCUCTEMHON TEXHUKE

IIK.1 37 3HaTh OCHOBHBIC MPUHIUIIBI MOJCITUPOBAHUS

[K.1 38 HMMETH MPEJCTABICHUE O 30HHOU CTPYKTYPE IHEPreTUYECKOIo CIIEKTPA B
TBEPABIX TEJIaX

[K.1 yl YMeTh NpUMEHSATh METOIbI MOJICTTUPOBAHUS C 1IN0 3 HEeKTUBHON
ONTUMHU3ALIUY CBOICTB MaTepHaJioB 1 KOMIIOHEHTOB HaHO- U MUKPOCHCTEMHOMN
TEXHMKH, POLIECCOB HAHOTEXHOJIOTUI U METOI0B HAHOJUArHOCTUKHU

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

IK.1 y9 YMETbh UHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbIE (PU3UKO-XUMHUUECKHE JJaHHbIE B
MOJTYIIPOBOJTHUKAX HA OCHOBE (hyHIAMEHTAJIbHBIX MOJIOKEHUH TEOpHH
TBEPAOro Tela

IIK.1 yl4 YMeTh COCTaBIIATh aJcKBaTHBIC MOJESIIN

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

[1K.4 yl YMETb BBINOJIHATH MIPEIBAPUTENLHOE TEXHUKO-3KOHOMHUECKOE 000CHOBAaHUE
IIPOEKTOB

IIK.5 310 3Hath PU3NUECKHe NPUHIMIIBI, 3()PEKTH U MPOIECCHI, JIEKAIUE B OCHOBE
(GYHKIIMOHMPOBAHUS MUKPOMEXaHMYECKMX U MUKPOIJIEKTPOMEXaHUYECKUX
CUCTEM

IIK.5 317 3HaTh PU3UKO-TEXHOJOTHUECKUE U IKOHOMHUYECKHE OTPaHUYCHUS UHTETPAIH
Y MUHHATI0apU3aliy AIeKTPOHHOW KOMIOHEHTHOM 0a3bl

IIK.5 318 3HaTh OCHOBHBIE MTOHATUS MEXAaHUKH TBEPJIOTO Je(POPMUPYEMOTO Tela, OCHOBBI
pacyeToB Ha CTATHYECKYIO U JUHAMHUYECKYIO IPOYHOCTh U KECTKOCTh
3JIEMEHTOB KOHCTPYKIINM, KHNHEMATUYECKUN U KUHETOCTATUUECKUI aHAIIN3
MTOJIBMKHBIX 3JIEMEHTOB KOHCTPYKIIMH

IIK.8 31 3HaTh TUIIOBBIE IPOIPAMMHBIE TPOYKTHI, ODUEHTUPOBAHHBIE HA PEIICHNE
3aJla4 MOJENUPOBAaHNS MaTEpHaIoB U KOMIIOHEHTOB HAHO-U MUKPOCHCTEMHOM
TEXHHUKH, YIpaBJIeHHUE MpolleccaMi HAaHOTEXHOJIOTUH, 00pabOTKy pe3ylbTaToB,
MIOJIYYEHHBIX METOJJaMU HAHOJMArHOCTUKH

IIK.8 34 3HaTh GU3NYECKYIO0, XUMUKO-(U3NUECKYIO U TEXHOJOTHUECKYIO CYITHOCTh

IMPOHECCCOB, MPOTCKAOIINX IPHU U3IrOTOBJICHUU MHUKPOCHUCTEM,
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MPOU3BOJACTBEHHYIO TUTUEHY: YUCTOTY MaTepuaioB u nomemennii; ECT/I u eé
IIPUMEHEHHE

IIK.8 310 3HaTh KJIacCU(HUKAIIUIO TBEPBIX TE HA METAILIBI, ITOTYIPOBOIHUKA U
JURJIEKTPUKHU C TOUKHU 3pEHMsI 30HHOM Teopuu

ITK.8 315 3HaTh OCHOBBI KJIacCH(PHUKAUU 0ObEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU

I1K.8 318 3HaTh PU3NYECKUE MPUHIUIIBI pabOThI, (PU3NYECKYIO CTPYKTYPY, OCHOBBI
TEXHOJIOTUHU U3TOTOBJICHUS U NIPUHIUIIBI IOCTPOCHUS HHTEIPAIbHBIX
MHUKPOCXEM M (PYHKIIHOHAJILHBIX 3JIEMEHTOB

ITK.8 yl Bnagets odopmiieHreM OTYETHOM HAYYHO-UCCIIEOBATEIHCKON JOKYMEHTAIIHI

IK.8 y2 Brnagets nmpoekTHpoBaHUEM TEXHOJIOTHUH H3TOTOBIICHUS JIEMEHTHOU 0a3bl
HAHO- U MUKPOCUCTEMHON TEXHUKH

IIK.8 y5 YMeTh TpOBOAUTH CKBO3HOE KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
IIPOEKTUPOBAHUE KOMIIOHEHTOB HAaHO-U MUKPOCHUCTEMHON TEXHUKH,
MHTEJUIEKTYAJIbHBIX MUKPOCHUCTEM, CEHCOPOB U AKTIOATOPOB

I1K.8 y7 Bitagers HaBbIKaMM IPUMEHEHUS METOJIOB pacd€Ta U UCCIECAOBaHUS
MHUKPO3JIEKTPOMEXaHUYECKHUX 3JIEMEHTOB U YCTPOUCTB

[1K.9 31 3HaTh 0230BOE KOHTPOJIBHO-U3MEPUTEIHHOE 000PYIOBAaHHE /IS
METPOJIOTHYECKOr0 00ecrieueH s UCCIIE0BaHUM U IPOMBIIIIJIEHHOTO
IIPOM3BOJICTBA MAaTEPUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

I1IK.9 36 3HaTh OCHOBBI METPOJIOTUHU, OCHOBHBIE METO/IBI U CPEJICTBA U3MEPECHMUS
(U3HYECKUX BEIIMUNH

I1K.9 38 3HATh OCHOBBI METPOJIOTUH

I1K.9 39 3HATh OCHOBHBIE METO/BI M CPEJICTBA U3MEPEHUS (PU3NIECKUX BEITHUNH

I1IK.9 y3 YMETh HCII0JIb30BaTh 0230BO€ KOHTPOJIBHO-U3MEPUTEIbHOE 000pYI0BaHNE IS
METPOJIOrMYECKOro 00eceyeHns UCCIeI0BaHUI U IPOMBIIIIIEHHOTO
ITPOU3BOJICTBA MAaTEPUAJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

I1IK.9 y4 YMeTh NpUMEHATh COBPEMEHHBIE METO/IBI HCCIIEIOBAHUS ISl CUHTE3a U
aHaJIM3a MaTEepHaJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCHCTEMHON TEXHUKH

I1IK.9 yo YMeThb onpenensTh HaIeXKHOCTb, CTAOMIIBHOCTh M BOCIIPOU3BOJMMOCTD
XapaKTePUCTHK MaTepUaJIOB U 3JIEMEHTOB IPU HAJIMYMH BHEITHUX BO3JEHCTBUIL

I1IK.9 y9 Bnagers MeTo1aMU DKCIIEPUMEHTAIBHOIO UCCIIEJOBAHMSI IAPAMETPOB U
XapaKTePUCTUK MaTepUaoB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN
TEXHUKHU

I1K.9 y10 YMETbh MMPOU3BOAUTH U3MEPEHUS AIICKTPUUECKUX BEIIUUHNH C IIOMOIIBIO
3JIEKTPOU3MEPUTENIBHBIX aHATOTOBBIX U IU(PPOBBIX MPUOOPOB, ONPENENATh
MapaMeTpsl PaiiodJIeKTPOHHBIX YCTPOUCTB, CAMOCTOSTENILHO pa300paThes B
MIPUHLIMIIHAIBHON CXEME YCTPOUCTB, BBINIOJIHUTh MOHTAX PaJHOIEKTPOHHOTO
YCTPOWCTBA

IIK.10 31 3HaTh 06a30BbIe TEXHOJIOIMUYECKHUE MPOLIECCHl U 000pyI0BaHUE, IPUMEHsIEMbIE B
MIPOM3BOJICTBE MAaTEpUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU

I1IK.10 32 3HaTh COBPEMEHHOE TEXHOJIOTHYeCKoe 000pyA0BaHUE, UCTIOIb3yEeMOE B
MIPOM3BOJICTBE MaTEpUAIIOB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHUKHU

I1K.10 36 3HaTh KIacCU(UKAIMIO MAaTEPUAIOB MUKPOCUCTEMHON TEXHUKH

I1IK.10 38 3HaTh OCHOBHbIE (PU3UKO-XUMHUYECKHE CBOMCTBA MAaTEpHAIIOB, UCTIOIb3yEMBIX B
MHKPOCHCTEMHON TEXHUKE

I1IK.10 yl Brnaners HaBbIKaMH TPUMEHEHHSI CIIPABOYHOTO ammapaTa 1o BeIOopy
TpeOyeMbIX MaTepHaioB U KOMIIOHEHTOB 3JI€KTPOHHOU TEXHUKH IS
KOHKPETHBIX IPUMEHEHUM

[IK.10 y2 yMeTb paboTaTh HA COBPEMEHHOM TEXHOJIOTHYECKOM 000PYAOBAHUH,

HCIIOJIb3YCMOM B IMPOU3BOJACTBC MATCPHUAJIOB U KOMIIOHCHTOB HAHO- U
MHKpOCHCTeMHOﬁ TEXHUKU
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KomMmyHukannonHasi KyabTypa UHTepHeTA

OK.5

32

3HATh OCOOCHHOCTH JCJI0OBOI'O 06HI€HI/I${ Ha PYCCKOM M MHOCTPAHHOM S3bIKaX

OIIK.6

32

3HATh CYIIHOCTh M 3HAYCHHE UHPOPMALIUU B PA3BUTHH COBPEMEHHOTO
o0111ecTBa, ONACHOCTH U YIp03, BO3HUKAIOILIME B 3TOM MPOLIECCe

OL[HOKPI/ICTaJILHbIe JICKTPOHHO-BBIYMUCJIHUTEC/IbHbIC MAIIMHbI

OIIK.7 33 HMMETh MpeJCTaBIeHUE 00 OCHOBHBIX HAIIPaBJICHUSX Pa3BUTHS
MUKPOKOHTPOJIEPHONU TEXHUKH

IIK.5 319 HMMETH IIPEJCTaBICHUE O COBPEMEHHBIX IIPUHIIAIIAX TOCTPOEHUS
MUKPOKOHTPOJIIEPOB

IIK.5 320 HMMETH IIPEJCTaBICHUE O METOJaX OPraHU3aLUU B3aMMOICUCTBUS JJIEMEHTOB
MUKPOKOHTPOJUIEPOB

IIK.5 321 3HaTh CTPYKTYPY MUKPOKOHTPOJIIIEPOB

ITK.5 322 3HATh APXUTEKTYPY Sapa MUKPOKOHTpOJLIEpa

ITK.5 323 3HATh OCHOBHBIE BUJbI NAMSITH MUKPOKOHTPOJUIEPOB

ITK.5 324 3HaTh CUCTEMY KOMAaHJl MUKPOKOHTPOJLJIEPOB

I1K.5 325 3HATh MOICUCTEMY BBOJIa/BbIBO/Ia MUKPOKOHTPOJLIEPOB

IIK.5 y9 YMETb OCYILLECTBIISITh BIOOP THIIA MUKPOKOHTPOJLIEPA B COOTBETCTBHUHU C
OCTaBJICHHOU 3agauei

IIK.5 yll YMETb UCII0JIb30BaTh MUKPOKOHTPOJUIEPH! IIPU PEILIEHUN KOHKPETHBIX 3a1a4
aBTOMATH3aLMK SKCIIEPUMEHTA U YIIPABJICHUS [TPOU3BOICTBEHHBIMU
npoleccaMu

IIK.5 yl2 HMETH OIIBIT IPOEKTUPOBAaHUS AaBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS Ha
OCHOBE MUKPOKOHTPOJUIEPOB

I1K.5 yl3 VIMETBH OIIBIT HAIIMCAHUS M OTJIAJKH ITPOrPAMM I MUKPOKOHTPOJIIIEPOB
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