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1. OBIIME ITO/IOKEHUA

1.1 ITepeyensb cokpaieHum
3.e. — 3a4eTHas eIHULA;
OIIK — obienpodeccroHanbHas KOMITeTeHLIS;
OI1IOII — OCHOBHas npodeccroHabHasi 00pa3oBaTe/bHas POrpaMMa;
OT®d — 0060011ieHHast TpyAoBasi GyHKITHS;
na — TmipodeccroHabHas [esiTe/IbHOCTh;
[TK — TmpodeccroHanbHas KOMITeTEeHLUS;
I1C — mipodeccroHabHBIN CTaHAPT;
YK — yHHBepcajbHasi KOMITeTeHLIUS;
®I'OC BO - (enepanbHbIi roCyapCTBeHHBIM 00pa30BaTe/bHbIN CTaHAAPT BBICIIIEr0 00pa30BaHUS

1.2 HopMmaTuBHBIe JOKYMEHTbI
OcHoBHasi TipodeccroHanbHasi obOpa3oBaTenbHasi TporpamMMa 0OakanaBpuara (manee -
OakasaBpuar) mporpaMMa 1o Haripap/ieHur0 nmoArotoBky 28.03.01 HaHOTeXHOIOTHH U MUKPOCHCTEMHAsT
TeXHUKa HarpaB/ieHHOCTh (mpodusb): IlomyrnpoBOJHUKOBbIE MUKPO- M HAaHOCHCTeMbl pa3paboTaHa B
COOTBETCTBUH C:

- ®ezepasbHBIM TOCYaPCTBEHHBIM 00pa3oBaTe/lbHBIM CTaHAAapTOM BbICIIEr0 00pa30BaHUS TI0
HarpasieHut0 28.03.01 HaHOTexXHOIOTMHM U MHKDPOCHCTEMHasl TeXHHMKa, YTBepKAEHHbIM IIprkasom
MunucTepcTBa oOpa3oBaHusl M HayKd Poccum oT 19.09.17 Ne924 (3aperucrpupoBaH MUHIOCTOM
Poccun 09.10.17, peructparioHHbii Ne48472).

- IIpodeccroHanbHBIM(U) CTaHapTOM(1):

29.007 Cnierjua/iucT 1o MpOeKTUPOBAHUIO MUKPO- Y HAHOPAa3MepHbBIX /1eKTPOMexXaHu4eCKUx
CUCTEM, YTBEpXK/EHHbIM TIpUKa3oM MWUHUCTepCTBA TpyZJa M COLMAJbHOW  3allUThl
Poccuiickoit  ®epepariu ot 15 centsbps 2016 . N 521H (3apeructpupoBaH
MunuctepctBoM  toctuiiid  Poccuiickoii  ®epeparum 27 ceHtsbps 2016 T,
perucrpatioHHbld N 43835)

1.3 Iens (Muccusi) o06pa3oBaTe/IbHONM NPOrpaMMbI

Muccus obpa3oBatesnibHOM mporpammbl  28.03.01 HaHoTexHO/OTMM W MHKPOCHCTEMHAsi TeXHUKA,
HarpaB/ieHHOCTb (rpo¢ub): [lonynpoBOJHMKOBbIE MHMKPO- M HAHOCHCTEMbI COCTOUT B TIOJTOTOBKE
GakanaBpoB, CIIOCOOHBIX OCYIIECTB/SATh HAyUHO-UCC/IEI0BATEIbCKYI0 U TIPOEKTHO-KOHCTPYKTOPCKYIO
npodeCCUOHANBHYIO [JIeSITeIbHOCTE B 00/IaCTH MHKPO- W HAHOZ/MEeKTPOHWKH, HAHOTEXHOJIOTHUH B
3/1eKTPOHKMKe, (PM3UKU MUKDPO- M HAaHOCHUCTEM, MaTrepuasoB U KOMIIOHEHTOB MUKPO- M HaHOCHCTEMHOU
TeXHUKH, MHUKPO3/IeKTPOMEeXaHUYeCKMUX CHUCTeM, OITO3/eKTPOHUKH, WCC/IefloBaHUA B cdepe (U3MKU
MOJy[IPOBOJHUKOB W JUSJEKTPUKOB, (U3MKU HH3KOPa3MEpPHBbIX CTPYKTYP, (U3UKU [IOBEPXHOCTH,
KOMIIBIOTEPHOTO MO/Ie/TMPOBAaHUSI ¥ TIPOEKTHPOBaHUS TIPUOOPOB U YCTPOWCTB HAHOTEXHOJOTUH W
MUKPOCUCTEMHOMN TEXHUKH.

1.4  $I3bIK peasu3anuy 00pa3oBaTe/IbHOM MPOrpaMMbI
O6pa3oBaTenbHast IporpaMMa OakajiaBpriaTa peaiu3yeTcsl Ha TOCY/JapCTBEHHOM si3bIKe PoCCHICKOM
®deneparyu.

1.5 Cpoku ocBoeHHsi 00pa3oBaTe/IbHOI MPOrpaMMbI

O6Owem mporpammbl OakanaBpuara cocTtaBisgeT 240 3.e. BHe 3aBUCHUMOCTH OT TIPUMEHSIEMBIX
oOpa3oBaTenbHbIX TEeXHOJIOTHH, peanu3aljid TpOrpaMMbl OakajiaBpyiaTa C MCIIO/Ib30BaHUEM CeTeBOM
dbopmMbI, peanu3alMy TIPOTpaMMbl 0OakajiaBpuata 110 WHUBHAya/JbHOMY yueOHOMY TIi1aHy, (3a
HCK/TIOUeHreM YCKOPeHHOTo 00yJeHust).

Cpok momyueHusi obpa3oBaHus 1O 0Opa3oBaTeNbHOW TpOrpaMMme B OUHOM Qopme o0yueHus,
BKJ/IIOUasi KaHUKYJ/Ibl, Mpe0CTaB/sieMble MOC/Ie MPOXOKEHUs] TOCyNapCTBEHHOW WTOrOBOM aTTecTaluH,
BHE 3aBUCHMOCTH OT TIPUMEHsSIeMbIX 00pa30BaTeIbHbIX TEXHOIOTHUI COCTaBIISAET 4 To/a.



O6bem nporpammMel OakasaBpuara, peaan3yeMbli 3a OfUH yueOHbIH rog, cocrasnsieT He Hosee 70

3.e.; TIpU yCKOpeHHOM o0yueHun — He 6ostee 80 3.e.

1.6  DekTpoHHOe 00yyeHHe U AMCTAHIIMOHHbIE 00pa3oBaTe/IbHbIe TEXHO/IOTHH.
[Mpu peanu3aip oOpa3oBaTesibHOM TPOrpaMMbI TIPUMEHSIETCST  37IeKTPOHHOe o0yueHre W

JUMCTAHIMOHHBIE 00pa3oBaTe/ibHble TEXHOJOTHM C WCII0/Ib30BAaHHEM 3/IEKTPOHHON HH(OpPMAIMOHHO-
obpa3oBarenbHOU cpeapl HI'TY.

1.7  CereBas popma peanu3anuu 06pa3oBaTe/IbHOI NPOrpaMMBbI.
OO6pa3oBaresibHast MporpamMMa OCYIIeCTB/ISIETCS] OpraHU3arjieii CaMoCTOsITebHO.

1.8  [/loKyMeHTBHI, perjlaMeHTHPYIOI[He COfiep)KaHHe W OpraHu3anui 00pa3oBaTe/ILHOr0
mporecca
OcHoBHasi mpodeccruoHanbHas oOpa3oBaTenbHasi TpOrpamMma, TIpe/CTaB/sieT CO0O0W KOMIIEeKC

OCHOBHBIX  XapaKTepUCTUK oOpa3oBaHus (00beM, cofep)kaHWe, T[UIaHUPyeMble  Pe3y/bTarhl),
OpraHu3aljMOHHO-TIe/JarOTMYeCKUX YCI0BUM, (OpPM arTecTalidd, KOTOPbIM IpejcTaBleH B BHJe
CJIeYIOLIero KOMILIEKTa JOKYMEeHTOB:

o01ieli xapaKTepuCTUKU OCHOBHOM TpodecCcHoHaIbHOM 00pa3oBaTelbHOM TPOTrpaMMbl BBICIIIETO
obpa3oBaHus;

yueOHOTrO TI/1aHa;

KasleH/lapHOTo y4eOHOTo rpaduka;

pabourx MporpamMm JUCIUIUIAH (Mopy/iet);

pabourx mporpamMm NpakTHK;

(dopMbI aTTecTal[ii BK/IIOUAIOIIMe OLeHOUYHbIe MaTepuabl B (oopMe (OHJOB OLIEHOYHBIX CPE/ICTB
Mo [JUCLMIUVIMHAM M TpakTWKaM; TpOrpaMMbl U OLleHOYHble MaTtepuanbl B (opme ¢oHza
OLIEHOYHBIX CPeZICTB TOCYJapCTBEHHOM UTOTOBOM aTTeCTalui;

MeTO/IMYeCKMX MaTepraroB;

paboueii TporpaMMbl BOCITUTAHMS M KaJIeH/JaPHOTO TIaHa BOCITUTAaTeIbHOM paboThI.

Wudopmaiius 06 obpa3oBaTe/ibHOM MporpaMme pasMelrieHa Ha oduiiiaabHoM caiite HI'TY B cetn

«WuTepHeT» http://www.nstu.ru/sveden/education.

Kowmriiekt AOKYMEHTOB TIIO 06p830BaTEHBHOﬁ nporpamMme oOHOB/IsI€TCSA eXeroaHo C YyudeToMm

pa3BUTHSL HAayKH, KYJIbTypbl, SKOHOMUKH, TEXHUKH, TEXHOJIOTUI U COLIUAIbHOM C(ephl.

1.8.1 B o6ieil xapakTepuCTUKe OCHOBHOMU TpodeccroHanmbHON 0Opa3oBaTebHON TPOrpaMMbI

YKa3bIBaIOTCS:

KO/l 1 HalMeHOBaHH1e HarlpaB/IeHusl TIOATOTOBKHU;

HarpaB/IeHHOCTh (Tpo¢dub) oOpa3oBaTebHON MMPOTPaMMBI;

KBa/IM(UKaLysi, pUCBariBaeMasi BhITTyCKHUKaM;

dopma monyueHus: 006pa3oBaHUS;

SI3bIK peann3aliiy 0o0pa3oBaTeibHOM MpPOrpaMmbl;

CPOK 0CBOEeHMsI 00pa30BaTeIbHOW TPOTPaMMBbI;

obmacts(u) rnpodeccroHanbHOMN AesITeTbHOCTH;

cdepa(bl) ripodeccrioHanbHOMN eATeNTbHOCTH;

TuUr(bl) 3aia4 NpodeCCUOHA/IbHON esiTeTbHOCTH;

3aiauu 1podeCCUOHAIBHOMW eATeNbHOCTH;

00BexT(bI) MpodeccroHanbHOMN AeITeTbHOCTA WK 00/1acTh (06/1acTH) 3HAHUS;

IUIaHWpYyeMble — pe3y/bTaTbl OCBOEHHWsS 00pa30oBaTesibHON TPOrpaMMbl, COOTHECEHHbIe C

WH/IMKAaTOPaMU JI0CTKeHUsI KOMIIeTeHL[HA:

* yHUBepcCaJbHbIe U 001iernpodeccroHanbHble KOMIleTeHI Iy, ycraHoBineHHbie @T'OC BO;

* rmipodeccuoHanbHble ~ KOMIIeTeHLIMH,  yCTaHOBJeHHble  OpraHu3aleli Ha  OCHOBe
npodeccHOHaNbHBIX ~ CTAaHJAPTOB M aHamu3a TpeOoBaHMK K MpogeCcCHOHATbHBIM
KOMIIETeHI[UsIM, TIpeJbsIB/IsIEMbIX K BBIIYCKHUMKAaM Ha pbIHKe Tpyza, 00001eHus
OTEUeCTBEHHOTO M 3apyOe)KHOTO OMbITa, TIPOBeIeHWs KOHCYJbTallMid C  BeAYyLIMMH



paborofarensiMi, o0BeAMHEHUsMU paboTofaTesiell OTpacivd, B KOTOPOM BOCTpPeOOBaHbBI
BBIIYCKHUKWY;

- T[JIaHUpyeMble pe3yabTaThl O0yueHWsI IO KaXJOW JUCLUIUIMHE (MOAY/II0) W TIpaKTUKe U
COOTHEeCEHHbIE C HUMM WH/AUKATOPBbI, XapaKTepH3yolre 3Tanbl (POPMUPOBAHUS KOMITETEHLIMU U
o0becrieunBaroIIye JOCTKeHNe TUIaHUPYeMbIX pe3ysisraToB ocBoeHus OITOIT;

- YCJIOBHS peanu3aliii OCHOBHOMH npodeccroHanbHOM 06pa3oBaTe/ibHOM POTrPaMMBI.

B KkauecTBe TPW/IOKEHUs K XapaKTePUCTHKE OCHOBHOW TpodeCcCHOHAIBHOM 00pa3oBaTebHOU
MpPOTrpamMMBbl MIPUBOAUTCS: TabnMija COOTBETCTBUS MeXKJy XapaKTepUCTUKaMH 3TarloB  OCBOEHHSs
KOMIIETEHI[UN U 3/IeMeHTaMu 00pa3oBaTeibHOM Mporpammbl (yueOHbIMU JTUCIUTIIMHAMU (MOZAY/ISIMH) U
TpaKTUKaMHu).

1.8.2 B yueOHOM TIaHe yKa3bIBaeTCs TiepeueHb JUCHMIUIMH  (MOAy/el), TpakTUK,
aTTeCTallMOHHbIX HWCTBITAHUM TOCY/apCTBEHHOW WTOTOBOM arTecTaliid OOyYaroL[uXcsi, JPYTHX BU/OB
yueOHOW [esiTelbHOCTH (#asiee BMeCTe - BUZBI yueOHOW [/1esiTe/IbHOCTH) C yKa3aHWeM WX oObema B
3aueTHBIX eJUHULIAX, [10C/Ie0BaTe/IbHOCTU U pacripe/iesieHus 1o TiepuogaM obyueHus. B yuebGHoM riaHe
BbIZle/IsieTCs 00beM paboThl 00yUaroLMXCsl BO B3aUMO/IEMCTBUM C TIperojaBaresieM (fjajsiee - KOHTaKTHast
pabora obyuaroiuxcs c rperojaBareseM) (M0 BUJAM yueOHBIX 3aHSTHUN) U CAMOCTOSITeJIbHON pabOThI
o0yuaromuxcs B akaleMUuecKnx yacax. st KaxgoW AUCHUATUIAHBL (MOZY/Is) Y MPAKTUKU YKa3bIBAHOTCS
(dhopMbI TeKyIIei aTTecTaliu (KOHTPOJIS) ¥ TIPOMEXKYTOUHOM aTTeCTal[iy 00yJaroIuxcsl.

1.8.3 B kasmenzapHoM yueOHOM rpaduke YKa3bIBalOTCS TE€PUOALI OCYIIeCTBIEHUS BU/OB
yueOHOM J1esiTe/TbHOCTH U TIepPUO/ibl KAHUKYI.

1.8.4  Pabouasi mporpaMma JUCIMITIMHBI (MOZIy/isl) BK/IIOYAeT B ce0si:

- HavMeHOBaHMe WCLUIUIMHBI (MOAY/Is);

- TIepeyeHb TTAHUPYEMBIX Pe3y/IbTaToB 00yUeHUs 110 AUCLUIIINHE (MOZYIT0), COOTHECEHHBIX C
VH/AMKAaToOpaMH J0CTH)KeHUs] KOMITeTeHL1;

- yKasaHHe MeCTa JUCLUIUIMHBI (MOAY/Is) B CTPYKType 00pa3oBare/ibHOM IPOTrpaMMBbl;

- obbemM AucIMIUTMHBI (MOAY/si) B 3a4eTHBIX eAMHHUIAX C YKa3aHWeM KOJIW4yecTBa
aKa/[eMUYeCKMX UacoOB, BbIeJIeHHBIX HAa KOHTAKTHYIHO paboTy  oOyvarmoumxcs C
nperiofiaBatesieM (10 BHJaM Yy4yeOHBIX 3aHATHN) M Ha CAMOCTOSTEeNbHYIO paboTy
00yyJaroImxcs;

- Ccopep)KaHWe JWCLUIUIMHBI (MOAY/s), CTPYKTypPHPOBaHHOE TI0 TeMaM (pasziesiaM) C yKa3aHheM
OTBeJJIeHHOTO Ha HUX KOMYeCTBa aKaIeMHUUeCKHX YacoB ¥ BU/IOB YUeOHBIX 3aHSATH;

- yKaszaHue (popMbl IPOMEKYTOUHOM aTTeCTalj|u 10 AUCLIMIIMHE (MOAYIIO);

- TiepeyeHb yueOHO-METOAMUEeCcKOro obecreyeHust [Jisi OpPraHU3alud CaMOCTOSITE/TbHOM PabOThI
00y4JaroIMXcs 1Mo JUCLIUTITMHE (MOJYITHO);

-  OlLleHOYHble Marepyanbl B ¢opMe (OHJOB OLEHOUHBIX CpEe/ACTB /Jisi TPOBeJeHUs
TIPOMEe)KYTOYHOM aTTecTal[ii 00yuaroImyxcsi 1o AUCLUIIMHe (MOZYJIIO);

- KOMIUIEKT KOHTPOJIMPYIOLIMX MaTepuasos;

- TepedyeHb OCHOBHOU W JIOTIOJTHUTEbHOM yueOHOM /uTepaTypbl, HEOOXOJUMOM /11 OCBOEHHSsI
JNVCLIMTLTUHBI (MOZAY/ISA);

-  TepeueHb PeCypcoB MH(OPMAalMOHHO-TeIEKOMMYHUKALIMOHHOW ceTH "VIHTepHeT" (manee -
ceTb «/IHTepHET»), HeEOOXOAUMBIX [I7IST OCBOEHUST AUCIUTUTUHBI (MO/Y/Is);

- TepedyeHb METOJUUeCKOT0 U MPOrpaMMHOT0 obecrieueHust JUCLIMTUIAHBI (MOAYJIs);

- 1epeyeHb  WH(OPMALMOHHBIX  TEXHONOTWM, WCHOMb3yeMbIX TIPU  OCYILeCTB/I€HUU
oOpa3oBareibHOTO TpoLjecca o JUCLUTIIMHE (MOAY/I0), BK/IOUas TiepeueHb MPOTrPaMMHOIO
obecrieueHysi 1 THPOPMALIMOHHBIX CTIPABOYHBIX CHCTeM (TIpH HEOOXOAMMOCTH);

-  OMMcaHWe  MarepuajabHO-TeXHUYeCKOM  0a3bl, HeoOXoquMOW  [jis  OCYILeCTB/IeHUS
oOpa3oBareIbHOTO TIPOIiecca Mo JUCLUTUTUHE (MO/YITIO).

1.8.5  Pabouasi mporpaMma rpakTUKU BK/TIFOUaeT B cebst:

- yKasaHWe BH/a MPAKTHKH, criocoba 1 ¢popmel (hopm) ee ipoBeseHus;

- TepedyeHb TUIAHUPYEMBIX pe3y/bTaTOB OOyueHWs TMPOXOXJeHHs MPAKTUKHU, COOTHeCEHHBIX C
VH/IMKaTOpaMu [JOCTWKEeHHUsI KOMIIeTeHLIU;

- yKa3aHWe MecTa MPAKTUKU B CTPYKType 00pa30oBaTe/IbHOM MPOrpaMMbl;

- ykKa3aHue o0bema MPaKTHKH B 3aUeTHBIX eJUHHUIIAX U ee MPO/I0/DKUTETbHOCTH B HeZlemsixX Mbo
B aKaJileMHueCK1X WU aCTPOHOMHUUEeCKUX Yacax;



1.8.6

coZiepKaHue MPaKTUKY;

yKasaHue (hopMbl IPOMEXKYTOUHOW aTTeCTaLUU 10 MPaKTHUKE;

yKa3aHue (hopM OTYETHOCTH T10 TIPAKTUKE;

OLleHOUHble MaTepuanbl B (opMe (¢OHJAa OLIEHOUHBIX CPeACTB [/l TPOBeJeHHs

TIPOMEKYTOUYHOM aTTecTal[ii 00yUaroIIuXCsl TI0 TIPAKTHKE;

repeueHb yuyeOHOM JiUTepaTypel U pecypcoB ceTu "MHTepHeT", He0oOXOAWUMBIX /s

TPOBe/|eHUS NIPAKTUKY;

repeyeHb WH(GOPMALMOHHBIX TEXHOJOTMM, MCIOAb3yeMbIX TMpPU TIPOBEJ€HUM TMPAKTHKHY,

BKJTFOUasi TepeyeHb MPOTPAMMHOTO 00ecriedeHus U MHPOPMAI[MOHHBIX CITPABOUHBIX CHUCTEM

(Tpy HeOOXOAUMOCTH);

OIMCaHKWe MaTepUaTbHO-TEXHUUYEeCKOUW 0a3bl, HEOOXOMMOM [I7Is TPOBE/IEHUS MPAKTUKH.
OueHouHble MaTepuanbl B (opme (GOHJOB OLIEHOUHBIX CpEeACTB [J/s1 TIPOBeeHUs

MIPOMEXKYTOUHOH aTTecTaliyd OOyYaroluXcs M0 JUCIUIUIMHE (MOJY/II0) WM TIPAKTUKE, BXOZSIIUN B
COCTaB COOTBETCTBYIOLeM paboueli TporpamMMbl AWCLUIUIMHBI (MOAY/s) WM paboueil TPOrpaMMEI
TMIPaKTHKH, BK/TIOYaeT B cebst:

1.8.8

repeueHb KOMIIETEHIMH C yKa3aHWEM STaroB WX (OPMUPOBaHUS B TPOLIECCE OCBOEHHUS
oOpa3oBaTebHOM TIPOrPaMMBbI;
OIMMCaHWe TOKa3aTesiel U KPUTEPUEB OIIEHWBAHUS KOMITETEHIIMH W COOTHECEHHBIX C HUMMU
WH/JVKAaTOPOB Ha Ppa3/IMUHBIX JTanaXx WX (OPMUPOBAHWS, OMNMKMCaHWE INKAal U TIPOLEAyp
OLIeHUBaHMS /IS K&XK/IOTO pe3ysibTaTa 00yueHus 10 JUCLUTUTMHE (MO/Y/TI0) WX TIPAKTHKE;
TUIOBbIE KOHTPOJIbHBIE 3aJlaHKsi WM WHbIe MaTepuasbl, HeoOXOAWUMbIe [ OLeHKU
(bopMUpOBaHUS KOMMETEHLIUHA U COOTHECEHHBIX C HUMM WH/UKAaTOPOB B IMPOIECCE OCBOEHUS
oOpa3oBaTe/bHOM TIPOrPaMMBbI;
METOJMUeCKHe MaTepHasibl, OMpe/essIoIIe TPOIeAypbl OLIEHWUBAHUS, XapaKTepU3YIOIIUX
Tarnbl (POPMHUPOBAHUS KOMITETEHLIUI U COOTHECEHHBIX C HUIMHU WH/IUKATOPOB.

[Tporpamma rocyapCTBEHHOW UTOTOBOM aTTeCTalliy BK/TIOYaeT B cebs:
0000I1IeHHYI0 CTPYKTYPY rOCY/IapCTBEHHON UTOTOBOM aTTeCTal[|H;
coziepkKaHue U TIOPSZI0K OpraHr3al[iy TOCYAapCTBEHHOTO 3K3aMeHa;
CoZiep>KaHue BBIMYCKHOM KBaTM(PHUKAIIMOHHOUM paboThI;
TIOPSIJIOK 3allUThI BBITYCKHOM KBaTM(UKAIIMOHHOW paboThI;
CITUCOK MCTOYHUKOB /IJIsl TIOAATOTOBKH K FOCY/IapCTBEHHOM UTOTOBOM aTTeCTAaLIUH.

OtleHOUHBbIE MaTepuasnbl B (opMe (OHA OIEHOYHBIX CPEACTB [jisi TOCYAAapCTBEHHOMU

WTOTOBOM aTTeCTal[uy BKJIFOUaeT B Cebs:

riepeueHb KOMIETEHIUH U COOTHEeCEHHBIX C HUMHU MHMKAaTOPOB, KOTOPBIMH [JOJDKHBI OB/a/IeTh
oOyuaroliiiecst B pe3ysibTaTe 0CBOeHHs1 00pa30BaTebHOM MPOrPaMMBI;

OTHMCaHKe TIOKasarejell ¥ KPUTEPUEB OLIHUBAHUS KOMIIETEHL[MH M COOTHECEHHBIX C HUMH
WH/IMKaTOPOB, a TaK)Ke IIKaI U MpoLeyp OLeHUBAHUSI;

TUTOBblE KOHTPO/bHbIE 3aJiaHKsl WM WHble MaTepHanbl, HeoOXO[UMble [ OLIEHKU
pe3y/JIbTaToOB 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMBE;

MeTOJMYeCKHe MaTepHasbl, OTIPeesSoLIYe MPOLeJypbl OLIEHUBAHUS Pe3yJIbTaTOB OCBOEHHS
oOpa3oBaTe/bHOM TIPOTPaMMBI.

1.9 OmmuuTe/TbHBIE 0CO0EHHOCTH 00pPa30BaTe/ILHONM MPOrPaMMbI

O1nrurTe/bHBIMA 0COOEHHOCTSIMU 0Opa3oBaresibHOM NporpaMmbl I10/1yrnpoBOAHKKOBBIE MUKPO- U
HaHOCUCTeMbl 10 Harpas/ieHuro noaroroBku 28.03.01 HaHoTexHO/MOrMM U MUKPOCHUCTEMHasl TeXHUKa
SIBJISIFOTCSL:

yUeT pervoHaibHbIX 0COOEHHOCTeM TpodecCHOHATBHON [eSTeTbHOCTH BBIMYCKHUKOB U
notpebHocCTelt paboTofarenei;

opueHTalruss Ha o6mactb(u) IIl B dyHIaMeHTanbHBIX WCCIENOBaHUSAX 10 (DU3MKe
TIO/TyTIPOBOJJHUKOB W /IU9JIEKTPUKOB, (U3MKe HHU3KOPAa3MEPHBIX CTPYKTYp, (U3UKe
TIOBEPXHOCTH, TPOU3BO/ICTBE MTPUOOPOB U YCTPOUCTB MUKPO- M HAHOCHUCTEMHOW TEXHUKHU U
MHKDO3/IEKTPOMEXaHUYECKUX CUCTEM, B KOTODBIX BBITYCKHUKU B [Ja/JbHEHIIIEM CMOTYT
OCYIIeCTBJIATH CBOKO MPOQ)e CCHOHAIBHYIO /IeSITe/TbHOCTD;



- COueTaHWEe THIIOB 3ajlad HAyYHO-MCC/Ie[J0BaTeTbCKOM M MPOEKTHO-KOHCTPYKTOPCKOM, UTO
TI03BOJIUT BBIMyCKHUKaM TIOJlyYMTh BCECTOPOHee TMpejcTaBieHre o6 obsmactu I1[] u
chopMUpoBaTh HEOOXOIUMbIE YMEHHUSI U HABBIKY;

- COBOKYMHOCTb 00bekToB I1]I, marouux BO3MOXKHOCTb Pa3BUBATHCS CTYEHTY B Pa3/MYHBIX
00/1acTAX HAyKW W TIPOMBIIIJIEHHOCTH, KAaCaloIUXCsS TO/yTIPOBOJHUKOBBIX MHUKPO- U
HAHOTEXHOJIOTHH.

1.10 BocTpeGoBaHHOCTH BHIMYCKHHUKOB

BeirmyckHyky  0Opa3oBaTenibHOWM TpoOrpaMMbl  BocTpeOoBaHbl DesiepasbHBIM TOCYAAPCTBEHHBIM
OrO/IKEeTHBIM yupexieHueM HayKu MIHCTUTYT U3HKHU TOyTIPOBOJHUKOB UM. A.B. PxaHoBa Cubupckoro
ornenenust Poccutickoii akaziemuu Hayk (MPIT CO PAH), ®enepasbHBIM TOCYJaPCTBEHHBIM OFO/IKETHBIM
yupekieHneM HayKud MIHCTUTYT HeopraHuueckod xumuu um. A.B. HukosnaeBa CHOMpPCKOTO OT[esieHUs
Poccutickoit akazemuu Hayk (MHX CO PAH), akumoHepHbIM 00IiectBoM «HoBoCHOMpCKUE 3aBOf
TOJTYTIPOBOJHUKOBBIX TIprbopoB BocTok» (AO «H3IIIT BocTtok»), akijoHepHbiM ob61riectBoM «CubMCx»
Y aKI[MOHepHbIM 00111ecTBOM «Karom».

[ToaroroBka no HanpasieHuto 28.03.01 «HaHOTexHO/IOTMU ¥ MUKPOCUCTEMHAsl TeXHUKa» BeJeTCs
kadezpoii [TomyrpoBOJHUKOBBIX TIPUOOPOB U MUKPO3/IEKTPOHUKH HI'TY COBMeCTHO C mpeAnpUsTHSIMU
3JIEKTPOHHOM MPOMBIIIIEHHOCTH . HoBoCcHMOMpCKa Ha OCHOBAHWU [JOTOBOPOB.

B pamkax 3TUX [0roBopoB CTyzeHTh! HarpasieHus 28.03.01 «HaHOTexHO/I0rMA U MUKPOCHUCTeMHast
TEXHUKa»  BBIMOJIHSIOT  BBIMYCKHble  KBa/U(UKAMOHHbIe paboTbl Ha  peajibHble  HAy4yHO-
WCCJIe/JOBaTebCKHe WM TPOEKTHO-KOHCTPYKTOPCKHE TeMbl, CBSI3aHHBbIE C Mpo0OjeMami, pelllaeMblie B
JlaHHBIX OpraHu3aLysX.

2. XAPAKTEPHCTHUKA ITPO®ECCUOHATBHOM
AEATE/IBHOCTMHA BbIITY CKHUKA

2.1 O6s1acTH, cdepsl, TUIBI 33/1a4, 3afa4H U 00beKThI I1]/] BBIMYCKHUKOB
[nsi obpa3oBaTenbHOM MPOrpaMMbl T1o/yipOBOJHUKOBbIE MUKDPO- ¥ HAaHOCKHCTEMbI TI0 HarpaB/ieHUIO
noArotoBkM 28.03.01 HaHOTeXHOMOTMH M MUKDPOCHUCTEMHas TexHWKa OTpeZiesieHbl Crefyrole 00/1acTy,
cdepsl ¥ Thrbl 3agau [1/] (Tabmuia 2.1.1).
Tabmwa 2.1.1

Oo6sacrn(u) IT]] (B Cdoepa(ebr) I Tun(br) 3agau I1J 3agaum I1[ OobexT(b1) I1]]
COOTBETCTBHH C (0o0/1acTh(u) 3HAHHKSA)
Peectpom obsacreit
u BupoB I1]T)
29 B cepe Hay4HO- ITpoBenenue MeTozb
TIPOeKTUPOBAHUS U WCCiieloBaTenbCKAn 9KCIIepUMeHTa/IbHBIX | HMCCIIel0BaHUMH,
TIPOM3BO/CTBa WCCIieloBaHUM 0 | WCIBbITaHWH,
MaTepuasioB U CUHTE3y U aHa/M3y | AUAarHOCTHKHU u
KOMITOHEHTOB HaHO- U MaTepua’soB U | KOHTPOJIA  KauecTBa
MHUKDPOCUCTEMHOMN KOMITOHEHTOB MarepHasoB u
TeXHUKH HAaHOTeXHOJIOTUA U | KOMIIOHEHTOB HaHO -
MUKPOCHCTEMHOU U MHUKPOCHUCTEMHOMU
TeXHUKHU TeXHUKHU
29 B cepe HAy4HO- IIpoBenenue ITpoueccor
TIPOEKTUPOBaHUS U WCCTIe[J0BaTe/TbCKUN 9KCIIePUMEHTA/IbHbIX | HAHOTEXHOJNIOTMH U
TIPOM3BO/CTBA HCCIieIoBaHUM MO | MEeTOABI
MaTepuasoB U CHMHTe3y U aHaJu3y | HaHOAWArHOCTUKU
KOMIIOHEHTOB HaHO- 1 MarepHasoB u
MHKDPOCHCTEMHOMN KOMITOHEHTOB
TeXHUKHU HaHOTEXHOMOTUU U
MHUKPOCHCTEMHOU
TeXHUKHU
29 B ctepe Hay4yHO- [IpoBenenue Marepua’bl u
TIPOeKTUPOBaHUS U WCCIie/loBaTenbCKAN 9KCIIepUMEHTa/IbHbIX | KOMIIOHEHThI HaHO - U
TIPOU3BO/ICTBA WCCTIeZJOBaHUM Mo | MMKDPOCHUCTEMHOU
MaTepuasioB U CHUHTE3y U aHalu3y | TeXHUKU
KOMITOHEHTOB HaHO- U MaTepuasoB u




MHKDPOCHCTEMHOMN KOMITOHEHTOB
TeXHUKU HaHOTeXHOJIOTHU
MHUKPOCHCTEMHOM
TeXHHUKH
29 B ctepe Hay4HO- OU3NKO- Iporecchr
TIPOEKTHUPOBaHUS U WCCrie[j0BaTe/IbCKUN MaremMaTH4ecKoe HaHOTeXHOJIOTMU U
TIPOU3BO/CTBA MOZleNlipoBaHue MeTO/bI
MarepuasoB 1 HCCTIeyeMbIX HaHOJMArHOCTUKH
KOMIIOHEHTOB HaHO- U TIPOLIeCCOB
MHUKDPOCHUCTEMHOMN 00beKTOB
TeXHUKU HAHOTeXHOJIOTUH
MHUKPOCHCTEMHOU
TeXHUKU
WCII0/Tb30BaHHEM
COBPEeMeHHBIX
KOMIIbIOTEPHBIX
TEeXHOJIOTH
29 B ctepe Hay4HO- OU3NKO- Mertogpl
TIPOEKTHUPOBaHUS U WCCTIeJ0BaTe/TbCKUN MaremaTrhyeckoe WCCIIeJOBaHNH,
TIPOU3BO/CTBA MoZleNipoBaHue WCTIBITaHWH,
MarepHuasoB U UCCeyeMbIX JVarHOCTUKU u
KOMIIOHEHTOB HaHO- U TIPOLIeCCOB KOHTPO/JSI ~ KavyecTBa
MHKPOCHCTEMHOMN 00BEeKTOB MarepHasoB u
TeXHUKU HAHOTEXHOJIOTHUH KOMITIOHEHTOB HaHO -
MHUKDPOCHCTEMHOMN U MUKPOCHCTEMHOU
TeXHUKU TeXHUKU
WICTI0/1b30BaHHEM
COBPEeMEeHHBIX
KOMITbIOTEPHBIX
TEeXHOJIOTH
29 B ctepe Hay4HO- Du3sUKo- Marepuarbl u
TIPOEKTHUPOBAHUS U WCCTIe[J0BaTe/TbCKUN MaremaTrhyeckoe KOMIIOHEHTHI HaHoO - U
TIPOU3BO/CTBA MOZIeNIpOBaHue MHKDPOCHCTEMHOM
MarepHuasoB U HCcreyeMbIxX TeXHUKU
KOMIIOHEHTOB HaHO- U TIpOLIeCCOoB
MHUKDPOCUCTEMHOMN 00bEKTOB
TeXHUKH HaHOTeXHOJIOTHH
MHKDPOCHCTEMHOMN
TEXHUKU
WICTI0/Ib30BaHHEM
COBpeMeHHBIX
KOMIIbIOTEPHBIX
TeXHOJIOTHH
29 B ctepe MPOEKTHO- Pacuer ITpoueccer
TIPOEeKTHUPOBaHUS U KOHCTPYKTOPCKUH MIPOEKTHUPOBaHNe HaHOTeXHOJIOTMU U
TIPOMU3BO/ICTBA KOMITOHEHTOB METOZbI
MarepuasoB 1 HAHOTeXHOJIOTHH HaHOJMArHOCTUKH
KOMIIOHEHTOB HaHO- U MHUKPOCHCTEMHOMN
MHUKPOCHUCTEMHOMN TeXHUKU
TeXHUKHU
29 B ctepe MPOEKTHO- Pacuer TpUbOpEI u
TIPOEKTUPOBaHUS U KOHCTPYKTOPCKUM NIPOEKTHUPOBaHNe YCTPOICTBA HaHO - U
TIPOU3BO/ICTBA KOMITOHEHTOB MHKDPOCHCTEMHOMN
MarepHasoB 1 HaHOTeXHOJIOTHH TeXHUKU
KOMIIOHEHTOB HaHO- U MHKPOCHCTEMHOMN
MHUKDPOCHUCTEMHOMN TEXHUKU
TeXHUKU
29 B ctepe MPOEKTHO- Pacuer KOMITbIOTEPHOE
TIPOEeKTHUPOBaHUS U KOHCTPYKTOPCKUH MIPOEKTHUPOBaHNe MIpOrpaMMHOe
TIPOU3BO/ICTBA KOMITOHEHTOB obecrieuenrie IUTsE
MarepuaoB 1 HAHOTEXHOIOTUH 06paboTku
KOMIIOHEHTOB HaHO- U MHUKPOCHCTEMHOM SKCIIepUMeHTa/IbHbIX
MHUKPOCHCTEMHOMN TeXHUKU JAHHBIX u
TeXHUKH MOZIeNTMPOBaHUsI
TIPOLIECCOB,




MarepuanoB u
KOMIIOHEHTOB HaHO -
U MUKPOCHUCTEMHOU
TeXHUKU

29 B cepe TIPOEKTHO- Pacuer U | mpubopsI u
TIPOEKTHUPOBaHUS U KOHCTPYKTOPCKUM NIPOEKTHUPOBaHNe yCTpOWCTBa HaHO - U
TIPOU3BO/CTBA rapameTpOB MHUKPOCHCTEMHOMN
MarepuasoB 1 HaHOCTPYKTYPHBIX TeXHUKU
KOMIIOHEHTOB HaHO- U MarepHasoB
MHUKDPOCHUCTEMHOMN Pa3IMYHOTO
TeXHUKU (hyHKIIMOHAIbHOTO
Ha3HaueHUst
29 B ctepe MPOEKTHO- Pacuer U | KOMIBIOTEPHOE
TIPOEKTUPOBAHUS U KOHCTPYKTOPCKHH MIPOEKTUPOBaHKe MIPOrpaMMHOe
TIPOU3BO/ICTBA rapamMeTpOB obecrieuenvie IUTsE
MarepuasoB U HAHOCTPYKTYPHBIX 06paboTku
KOMIIOHEHTOB HaHO- 1 MarepHuasoB SKCIIepUMeHTa/IbHbIX
MHKDPOCHCTEMHOMN PEEYIZE1Z(040] JIAHHBIX u
TeXHUKU (DyHKLMOHAIbHOTO MOZIeNTPOBaHUsI
HasHaueHust TIPOLIeCCOB,
MarepHasoB u
KOMIIOHEHTOB HaHO -
U MHKPOCHUCTEMHOMU
TEXHHUKU
29 B ctepe MPOEKTHO- Pacuer u | Ilpoueccsr
MIPOEKTUPOBaHUS U KOHCTPYKTOPCKUH MIPOEeKTHUPOBaHNe HaHOTeXHO/IOTMH U
TIPOU3BO/ICTBA rapameTpoB MEeTO/IbI
MarepuasoB 1 HAHOCTPYKTYPHBIX HAHOJMarHOCTUKHU
KOMIIOHEHTOB HaHO- 1 MarepHasoB
MHUKPOCHCTEMHOM Pa3/InYHOrO
TeXHUKU (DYHKLIMOHAIbHOTO
Ha3HaueHUst
29 B cepe MIPOEKTHO- COop u  aHamu3 | mMpUOOPHI u
TIPOEeKTHUPOBaHUS U KOHCTPYKTOPCKUH WCXOOHBIX  [JAHHBIX | YCTPOWCTBa HaHO - U
TIPOU3BO/CTBA 1St pacueTta U | MUKPOCUCTEMHOMN
MarepuasoB 1 MIPOEKTUPOBaHUSA TeXHHUKU
KOMIIOHEHTOB HaHO- U HaHO- U MUKPOCHCTEM
MHUKPOCHCTEMHOMN PasIMUHOro
TeXHUKU (hyHKIMOHAIEHOTO
HasHaueHUst
29 B ctepe MPOEKTHO- Cbop u aHalu3 | KOMIIbIOTEpHOe
TIPOEKTUPOBAHUS U KOHCTPYKTOPCKHUH WUCXOOHBIX  JAHHBIX | TIPOrpaMMHOe
TIPOU3BO/ICTBA J1st pacueTta u | obecrieuenue LTSt
MarepuasoB U MPOEKTUPOBAHMSI 06paboTku
KOMIIOHEHTOB HaHO- U HaHO- U MUKPOCHUCTEM | 3KCIIepUMeHTa/IbHbIX
MHUKDPOCHCTEMHOMN Pa3JIMYHOTO JJAHHBIX u
TeXHUKH (DYHKIMIOHAIbHOTO MO7IeNTPOBaHUsI
Ha3HaueHust TIPOLIeCCOB,
MarepHuasoB u
KOMIIOHEHTOB HaHO -
U  MHUKDPOCHCTEMHOU
TeXHUKU
29 B cepe MPOEKTHO- C6op u aHamu3 | [Ipoueccor
TIPOEKTHUPOBaHUS U KOHCTPYKTOPCKHH WCXOOHBIX  [JAHHBIX | HAHOTEXHOJOTMH U
TIPOU3BO/CTBA Juist pacueta U | MeTofibl
MarepuasoB 1 MIPOEKTUPOBaHUS HaHOJMarHOCTUKHU
KOMIIOHEHTOB HaHO- U HaHO- U MUKPOCHUCTEM
MHKPOCHCTEMHOM Pa3/InYHOTO
TeXHUKU (DYHKLIMOHAIbHOTO
Ha3HaueHUst

2.2,
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[Tepeuens I1IC, cootHeceHHbix ¢ OIIOIl B COOTBETCTBMM C peecTpoM IMpo¢eCCHOHANTbHBIX
CTaHJapToB  (TlepeyHeM  BUJOB  TPO(eCCUOHANbHOM  JesiTeIbHOCTH),  pasMelleHHOM  Ha
CreLyaavM3upoOBaHHOM calTe MUWHMCTEPCTBA TpyZa U COLMaNbHOW 3amuThl Poccuiickor denepaiyu
«[IpodeccronanbHble  ctanAapTel»  (http://profstandart.rosmintrud.ru), cooTBeTCTByeT 006aCTH(sIM)
npo¢eCcCOHaNIBbHON [IeITeTbHOCTU BbIITYCKHUKOB.

Tabmia 2.2.1

Kog n OTd TD
HauMmeHoBaHue I1C YPOBEHb

YpOBeHb
KOJ, HanMeHOBaHHue HaMMeHOBaHHe KOJ, (moaypoBeHb)
KBanupukanuu
KBa/TM(PUKaIuu

Onpenenenve
29.007 CrnieLipanucT Pa3pabotka BO3MO>KHBIX
T10 TIPOEKTUPOBAHUIO TIPUHLUTHATBHOMN BapUaHTOB
MUKpPO- U 3/1eKTpUYe CKOM peanv3anyu A/01.
HaHOpa3MepHBIX CXeMbl 3/IeKTPOHHBIX 6
3/IeKTPOMEeXaHude CKH MHKPO3JIeKTPOMeXa KOMITOHEHTOB
X CHUCTeM HUYeCKOW CUCTeMbI MHKpOMeXaHUYeCK
O crCTeMbl

Bri60op MeTofi0B
ripeobpa3oBaHus
¢bu3ruecknx
BeJIMYUH U
ToBeJieHue CKUX
Mo/jieneit
s/iekTpoMexanuuec | A/02.
KUX, ONTHUYECKHUX, 6
CBEPXBBICOKOUACTO
THBIX,
MHKPOXXHUAKOCTHBIX
YCTPOWCTB U
TUIOBBIX
PaJi0371eMeHTOB

Pa3pabotka
TepBUYHOTO
BapuaHTa
OTMCaHUs AJO3.
MUKDO3JIeKTpOMexa 6
HUYeCKOM CHCTeMBI
Ha ypOBHe
NIPUHLUIHATBHOU
CXeMbl

Pa3pabotka
KOHEUHOTO
BapWaHTa
OIMCaHUsI
MHUKpo37eKkTpoMmexa | A/04.
HUYeCKOW CUCTEMBI 6
Ha OCHOBe
YTOUHEHHBIX
Mozesel
3/IeMEeHTOB

Bo3mooicHble HaumeHosaHusi doaxcHocmell, npogeccutl u3 npogeccuoHanbHbIX cMaHoapmos (Cm.
mabauyy 2.2.1), OT®, TD komopbix 8bideneHbl HI'TY 0 camocmosimenbHo ¢popmupyembix TTK:
1. 29.007 CriepaiMCT TO NPOEKTHPOBAHUID MUKPO- U HAHOPA3MEpHBIX 3JIEKTPOMeXaHUYeCKUX
CUCTEM:
- VHkeHep-3/1eKTPOHUK I10 pa3paboTKe cxeM

3. TPEBOBAHMS K PE3Y/IbTATAM OCBOEHMHS ITPOI'PAMMBbI
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3.1 Ouenka c(h)OpMHUPOBAHHOCTH KOMIIETEHIIWI BKJ/IIOUAeT B CeOst:
- TeKYIL1i KOHTPOJIb yCIIeBaeMOCTH;
- TIPOMEXXYTOUHYIO aTTeCTaL[HI0 00yJaroIxcs;
- TOCYAApCTBeHHYIO UTOTOBYIO aTTeCTalUIO BBIITYCKHUKOB.

Teky1¥ii KOHTPOJIb ¥ TPOMEXYTOUHAsI aTTeCTalys Mo AUCHUIIMHAM U TMPAKTUKaM MTPOBOJUTCS Ha
OCHOBe 0a/TbHO-PeHTHHIOBOM crcTeMbl. DOPMBI IPOMEXKYTOYHOM aTTeCTalh 00yUarOIUXCS 10 KaXKA0H
JVCLIUTUTIHE OTIpeJiesItoTCsl yueOHbIM 11aHoM. [IpaBusia aTTecTalyu 10 JUCLIMTUTMHAM OTIPeJesIsiFOTCS B
pabourx mporpaMmax | JIOBOJSATCS [0 CBeZieHHs 00ydJaroIuxcsi B TeueHHe IMepBOro Mecsila W3ydeHUst
JVCLIATUTAHBI.

st aTTectary 00yUaroIMXCs Ha COOTBETCTBHE WX TIePCOHA/BHBIX IOCTH)KeHUH TpeOOoBaHUSM K
pe3y/nbraTaM OCBOeHHsI 00pa3oBaTe/lbHOM MpOrpaMMbl CO3/AIOTCs OLleHOUHble MaTepuanbl B ¢opme
(bOH/I0B OLIEHOUHBIX CPeJCTB, KOTOPbIe MOTYT BK/TIOUATh TUIIOBbIE 3a/laHMsl, KOHTPOJIbHBIE PabOThI, TECTHI
Y IpyTye MeTO/bl KOHTPOJISA, TIO3BOISIIOLIHe OLIEHUTH COPMUPOBAHHOCTH NMTPUOOPETEHHBIX KOMIIeTEHLIUH.
OtuleHOUHbIe MaTepuanbl pa3pabaThIBAIOTCS U yTBepsKAAroTcs Kadegpamu, 0b6ecreurBaOIMK yueOHbIH
rnporjecc 1o obpasoBare/ibHOM IIporpamMme.

3.2 OIIOII Bksrouaer B cebst camocTosTesibHO ompesienieHHble HI'TY opHy wnmm Heckonbko 1K,
c(hopMHpOBaHHbIe MCXOAS U3 HalpaB/eHHOCTH (MPOo(uU/s) NMporpamMmbl, Ha OCHOBe MPO(eCcCHOHAaIbHbIX
CTaHZAPTOB, COOTBETCTBYIOIIUX MPO(heCCUOHATbHON eI TeTbHOCTH BBIITYCKHUKOB, YKa3aHHBIX B Ta0/HLIe
2.2.1.

3.3 TIpodeccuoHanbHbIe KOMTIeTeHL|H, a TaKxe WH/IUKaTOPBI YHUBEPCA/IbHbIX,
o6rernpodecCcuoHaNIbHBIX U TIPOGeCCHOHA/BHBIX KOMIIeTEHIMH ChOopMyTMpoBaHbl Ha OCHOBE aHajM3a
TpeOOBaHUH, TperbsB/seMbIX K BBIMYCKHUKAM Ha pbIHKe TpyJa, 0000LeHUs OTeyeCTBEHHOTO U
3apyOeXXHOTO OIbITa, TIPOBEJEHUs KOHCY/bTAllMi C BeAylMMU paboTofarenssMy, OO0beAMHEHUSIMU
paboTozareseli oTpaciu, B KOTOPOM BOCTpeOOBaHbl BBITY CKHUKH.

3.4 Pesynbratel o0Oy4yeHUsi 10 [AUCLUIUIMHAM (MOAY/siM) U TIPAaKTHKaM COOTHECEHBbI C
yCTaHOBJIEHHBIMH B TIpPOTpaMMe OakaslaBpyaTa WHAUKATOPaMH /I0CTVKEHUsT KOMIIETeHI[UI:
- yYHHUBepcajbHble U 001enpodeccroHaNbHble KOMITeTeHIIUMH BBIMYCKHUKOB U WHWKATOPbI
uX fgoctwkenus (tabmmia 3.1.1).
- TipodeccroHa/IbHbIe KOMIIETeHIIMU BBITTYCKHUKOB M MH/IUKATOPhI UX JOCTKeHus (Tabiuia
3.1.2).
- 3Tanbl GOpMUPOBaHUs KOMITETEHITMM BBITTyCKHUKA (Tabsuija 3.1.3)

3.5 COBOKYITHOCTb 3alUIaHWPOBAHHBIX DPe3y/lbTaToB O0yueHUs M0 [JUCLMIUIAHAM (MOAY/ISIM) U
MpakTHKaM oOecrieunBaeT (OPMHUpPOBaHWE Yy BBIMYCKHUKA BCEX KOMITETEHIUH, YCTaHOBJIEHHBIX
nporpaMMotii 6akanaBpuara.

TocymapcTBeHHasi UTOTOBAst aTTeCTALHsI BK/IFOUaeT B cebst:
-  BroIrosiHeHMe U 3alTa BLITyCKHOM KBani(pHUKAI[MOHHOMN PaboTHL.
TpeboBaHUsI K COAep)KaHHMIO, 00BEMY M CTPYKTYpe BBITYCKHOW KBaJHU(PUKALIOHHOW pPabOTHI
oTpe/iesIsTFOTCS MPOrpaMMOi TOCYapCTBEHHOM UTOTOBOM aTTeCTarlyu.

YuuBepca/ibHble M 00menpodecCHOHA/IbHbIE KOMIETEHIIMH BBINMYCKHUKOB M HWHUKATOPbI HX
JAOCTHOKEHHS
Tabmua 3.1.1

HaumeHoBaHue Kop 1 HatMeHOBaHHe KOMIIeTeHIIMH NupukaTopbl KoMIeTeHIui
Kareropuu (TpyImibi) BbINYCKHHKA
KOMIeTeHI[HI
YHusepcanbHble komnemeHyuu (YK)
CucreMHoe U YK-1 CriocobeH oCy11ieCTBAATh MOUCK, KPUTHUECKUN aHan3 U CUHTe3 MH(GOPMAIUK, MPUMEHSITh
KpUTHYECKOe CHCTeMHBIN TTOJXO07, /71 PelleH!s TIOCTaBIeHHbIX 3a/a4
MBIIIIJIEHHEe

¥YK-1.1 3Haet npuHLMIILI cOopa, oTOopa U
0000111eH1sT HH(OPMAIUH.
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YK-1.2 YmeeT COOTHOCUTH PA3HOPO/JHbIE SIBJIEHUS U
CHCTeMaTU3UpOBaTh UX B pPaMKax M30paHHbBIX BH/IOB
npo(eCCUOHAILHOMN flesiTe/IbHOCTH.

YK-1.3 VImeeT npakTHUeCKHit OTBIT PaboTHI €
MHGOPMaLMOHHBIMUA UCTOYHUKAMH,
MH(OPMaLMIOHHBIMU TeXHOIOTUSIMHY, OIIBIT HAyUHOI'0
TIOMCKA, CO3/laHUs Hay4YHBIX TEKCTOB

Pa3spabotka u
peanusaryst IPOeKTOB

YK-2 CriocobeH oripefie/iiTh KPyT 3afiau B paMKax MOCTAB/IEHHOH 11eJId U BbIOWPATh ONTUMAaJIbHbIE
CHoCo0bI UX PEIIeHHs, UCXO/Is U3 JeHCTBYIOIIUX MTPABOBLIX HOPM, UMEIOIIUXCS PeCYPCOB U

OrpaHUYeHui

YK-2.1 3HaeT HeoOXOUMBbIe /1JIsl OCYLLeCTBIEHUS
rpode CCUOHATBLHOU ZiesITeTbHOCTY TIPaBOBBIE
HODMBI.

YK-2.2 Ymeer onpefiesiiTb KPyr 3aZia4y B paMKax
M30paHHBIX BU/I0B MIPOdeCcCHOHaTbHON
JiesATe/IbHOCTH, TUIaHUPOBaTh COOCTBEHHYIO
JlesITe/IbHOCTb MCXO/Sl M3 UMEIOLLXCSl PeCypCoB;
COOTHOCHTS ITIaBHOE 1 BTOPOCTeIeHHOoe, pellaTh
TIOCTaBJIeHHbIe 33/ja4l B paMKaxX M30paHHBIX BUJIOB
ripodeCcCOHA/IBHOM AesATeIbHOCTH.

YK-2.3 CriocobeH NpUHUMATh ONTHUMAabHbIE
9KOHOMMUECKHE U yTpaB/ieHueCKre pelleHus,
HCXOAS U3 UMEROLUXCS] peCYPCOB M OTPaHUYeHU

KomanzHas pabota u
JINJIEPCTBO

YK-3 CriocobeH oCy1ieCcTBATh COL[MATBHOE B3aUMO/IEMCTBIE U Pean30BbIBaTh CBOIO POJib B

KOMaH/e

YK-3.1 3HaeT pa3MuHbIe TIPHEMBI ¥ CTIOCOObI
COLMa/IU3aL[iY IMYHOCTH U COLIMAIbHOTO
B3aMMOJeHCTBUSI.

YK-3.2 YmeeT CTPOUTb OTHOLLEHUS C
OKPY’KarIIMMHU JIFOJbMH, C KOJITIeraMH.

YK-3.3 ImeeT npakTUUeCKUI OMBIT YYaCTUs B
KOMaHJHOM paboTe, B COLMAIbHBIX POEKTAX,
pacrnpe/esieHUs poseil B yCJI0BUSIX KOMaHHOTO
B3aUMOJIEHCTBYSI.

KommyHuKarus

YK-4 CriocobeH oCyLeCTB/ISITh Je/I0ByI0 KOMMYHHKALIMIO B YCTHOW ¥ TIMCBMEHHOH (hopMax Ha
rocyziapcTBeHHOM si3biKe Poccutickoii ®epepaiiii 1 HHOCTpaHHOM(bIX) si3bIKe(ax)

YK-4.1 3HaeT MTeparypHyto GpopMy U
(yHKIMOHAMbHBIE CTHJIM TOCYAAapCTBEHHOTO
(pycckoro) si3blka, OCHOBBI YCTHOM W TUCHMEHHOM
KOMMYHUKALIMU Ha rOCy[,apCTBeHHOM (PYCCKOM)
MHOCTPaHHOM(bIX) sI3bIKe(ax).

YK-4.2 YmeeT BbIpakaTb CBOU MBIC/IU Ha
rOCyZjapCTBEHHOM (PyCCKOM) U MHOCTPaHHOM(BIX)
SI3bIKax B Ie7IOBOM O0IIeHHH.

YK-4.3 limeeT npakTUUeCKUi OMBIT COCTaB/IeHHUs
TEKCTOB Ha TOCYJapCTBEHHOM (PyCCKOM) U
MHOCTPAHHOM(BIX) SI3bIKAX, OTIBIT TIePeBO/a TEKCTOB C
MHOCTpaHHOro(bIX) s13bIKa(0OB) Ha rOCY/japCTBEHHBIN
(pPycckuit), onbIT TOBOPEHUSI Ha TOCYAapCTBEHHOM
(pycckom) ¥ MHOCTpaHHOM(BIX) sI3bIKaX.

MeXXKynbTypHOe
B3aUMO/IeNCTBUE

YK-5 CriocobeH BOCIIPUHUMATh MEXKY/IBTYPHOE pa3HooOpa3sue 0011eCTBa B COL[UATBHO-

HCTOPUYECKOM, 3TUYEeCKOM U (hrocodckom

KOHTEKCTaXx

YK-5.1 3HaeT ocHOBHbIE KaTeropuu ¢unocoduu,
3aKOHBI ICTOPHUYECKOTO Pa3BUTHS1, OCHOBEI
Me)KKY/IbTYPHOH KOMMYHHKALUH, TIPOSIB/ISIET
yBa)XUTe/IbHOe 1 Oepe’xHoe OTHOLIeHHe K
HCTOPHUECKOMY HaC/IeAUI0 U KylIbTypPHBIM
TPa/IULIUSIM.

YK-5.2 YmeeT BeCTH KOMMYHUKALUIO C
TIpe/ICTaBUTE/SIMA MHBIX HallMOHAIBHOCTEN U
KoH(eccuii ¢ cobMoIeHreM STUUECKUX U
MEe>KKY/IbTYPHBIX HOPM, JIeMOHCTPUpPYeT
TOJIepaHTHOE BOCTIPUSITUE COLUA/IbHBIX U
KY/IbTYPHBIX pa3/Inyuil.

YK-5.3 MImeeT ripakTHueCcKHi ONBIT aHaIM3a
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¢dunocockux, UCTOpUUeCKUX (PaKTOB, Pa3BUTHS
KY/TBTYPbI, TOCYAPCTBEHHOCTH U COI[HA/IbHO-
TIOJTATHYECKUX SIBJIEHUH, CO3HATE/TbHO BhIOHPAEeT
LIEHHOCTHbBIE OPUEHTHPbI U TPAK/JAHCKYIO TIO3HUIIMIO.

Camoopranu3zanus u
caMopa3BUTHE (B TOM
yncie
3[10pOBbecOepexeHe)

YK-6 CriocobeH yrpaB/isiTe CBOMM BpeMEHEeM, BBICTPAaUBaTh U Peai30BbIBaTh TPAEKTOPHIO
CaMOpa3BUTHs Ha OCHOBe IIPUHIMIIOB 00pa30BaHus B TeUeHHe BCeH )KU3HU

YK-6.1 3HaeT OCHOBHBIE IPUHLIUIIEI
CaMOBOCIIMTaHUs U caMoobpasoBaHus,
npodeCCOHABHOTO U JIMYHOCTHOTO Pa3BUTHS,
HCXOZIsl U3 3TalOB KaPbePHOT0 poCTa U TpeboBaHuiA
PbIHKA TPY/ia.

YK-6.2 ¥YMeeT niaHMpoBath CBOe pabouee Bpems U
BpeMst /i CaMOpa3BUTHs], HOPMY/IMPOBATh Lie/h
JIMYHOCTHOTO U Ipo(heCCHOHANIBHOTO Pa3BUTHS U
YCJIOBUSI MX AOCTYDKEHUS], UCXO/isl U3 TeHJeHL N
pazBuTHs 061acTy MpodeCcCUoHaTBHON
JlesITe/IbHO CTH, UH/IMBUya/IbHO-TMYHOCTHBIX
0Cco0eHHOCTEH.

Camoopranu3sanys u
camopasBuUTHe (B TOM
unce
370poBbecheperkeHue)

YK-7 CriocobeH nofiiep>KUBaTh JOJDKHBINA YPOBeHb (pr314eCKOM MOArOTOBIEHHOCTH AJIst
obecrieueHust MOMHOLIEHHOW COLMAIbHOM U MpodeCcCHOHAILHOH JesTeNbHOCTH

YK-7.1 3HaeT 0CHOBBI 37J0POBOT0 00pa3a XKU3HH,
37I0pOBbeCOeperaroivx TeEXHOIOrul, hru3ruecKou

KY/IbTYPBL

YK-7.2 YMeeT BbINOJHATH KOMIIJIEKC
(bU3KYNIBTYPHBIX YIIPa)KHEHUM.

YK-7.3 VImeeT ripakTrueCcKuii OMBIT 3aHATHI
¢hu3rueCcKOM Ky/bTypoii.

BesomnacHocTh
JKU3HeJesITe/IbHOCTH

YK-8 CriocobeH co3iaBath U NOALEP)KUBaTh B I0BCEJHEBHOM JKU3HHU U B IPOGeCcCHOHATBHON
JiesaTe/IbHOCTH Ge30racHble YCI0BUS KU3HEeATeIbHOCTH i1l COXpaHeHHsl TIPUPOJHON Cpefibl,
obecrieueHurs1 yCTOMUMBOTO Pa3BUTHS 00IIeCTBa, B TOM UKC/Ie TIPH YIPO3e U BO3HUKHOBEHUH
Yype3BbIUaliHbIX CUTYaLi M BOEHHBIX KOHQIMKTOB

YK-8.1 3Haer ocHOBbI 6€3011aCHOCTH
JKU3He[|esITeJIbHOCTH, UMeeT Tpe/iCTaB/IeHue 0
cnocobax co3fanus 6e30MacHbIX YCI0BUH,
obecrieunBaroIIuX yCTOWYUBOE Pa3BUTHE 00IeCTBa
B TIpo¢heCCUOHANBHON U TTOBCeHEBHOU
JlesITe/IbHOCTA U COXPaHeHHe MIPUPOJHON CpeJibl.

YK-8.2 ¥meeT npuMeHATh B TpodeCCUOHATBHON U
TIOBCE/JHEBHOM /lesITe/IbHOCTH MEeTO/IbI 3aIlUThI OT
0IaCHOCTeH, B TOM UMCJIe TIPU yTpo3e U
BO3HUKHOBEHUM Upe3BblYalHbIX CUTYaLUH 1
BOEHHBIX KOHQUIMKTOB, U CIIOCOOBI 0OecrieueHus
Ge30MacHbIX yCIOBUM )KU3HEAESITeIbHOCTH.

YK-8.3 BnafieeT HaBbIKaMU OKa3aHUs [1ePBOM
TIOMOLLY MOCTPaaBILIUM.

OKOHOMMYECKast
KYJIbTypa, B TOM Uumcjie
¢mHaHCOBas
rpPaMOTHOCTh

YK-9 Criocoben TIpUHUMATb 000CHOBaHHBIE SKOHOMUYE CKIie pelieHns B pa3/IMUHbIX obmacTax

JKHM3HeAeATe/IbHOCTH

YK-9.1 [ToHuMaeT 0CHOBBI (YHKLIMIOHUPOBAHKS
X035IICTBYIOIINX CyOHEKTOB, PETYIUPOBAHUS U
YIIpaB/ieHusi UX JeATe/IbHOCThIO; CIIOCO0eH
MPUHUMAaTh 000CHOBAHHbIE SKOHOMHUECKHE
pelleHus B pa3MYHbIX 00/1acTsIX
JKU3HE|eSITe/IbHOCTH

YK-9.2 [IpumeHsieT MeTObl JIMYHOTO
SKOHOMHUECKOT0 U (PMHAHCOBOTO T/TAHWPOBAHUS /151
JOCTYDKEeHUs! TEeKYIIUX U [I0JIT0CPOYHBIX
(hMHAHCOBBIX 1iesiel, UCTIoNTb3yeT (PMHAHCOBBIE
WHCTPYMEHTBI 15 yTIpaB/ieHUst TMYHBIMU
¢buHaHCaMu (JIMYHBIM OFO)KETOM), KOHTPO/IUPYET
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| coBCTBeHHbIE SKOHOMIUYECKHE ¥ (PUHAHCOBBIE PHCKH

I'pakpaHckas no3uuys

YK-10 CriocobeH popmMupoBaTh HETEPITUMOE OTHOIIEHKE K TIPOSIB/IEHHSIM SKCTPEMHU3MA,
Teppopu3Ma, KOPPYILMOHHOMY TOBeJleHHI0 1 IIPOTUBO/eHCTBOBATh UM B IIpO(eCCUOHANbHOMN
JlesITeJIbHOCTH

YK-10.1 3HaeT CyIIHOCTb KOPPYIL{MH, SKCTPEMU3MA
Y TeppOpH13Ma, UX BpeZ, AJIsI TUUHOCTH, 001jecTBa U
rOCyAapCTBa; POCCUHCKYIO MOUTHKY U
3aKOHO/|aTe/ILCTBO T10 TIPOTHBOZEHCTBUIO
KOPPYIILIMH, SKCTPEMHU3MY U TEPPOPH3MY; OCO3HAeT
OTBETCTBEHHOCTb 3a TEPPOPUCTUUECKHE,
9KCTPEMUCTCKUE /1efICTBUS U KOPPYILIMOHHbIE
TIpaBOHApYyIIeHNs

YK-10.2 BelpakaeT HeTeprMMoe OTHOLIEeHHe
K TIPOSIB/IEHUSIM KOPPYITLIUH, SKCTPEMHU3Ma U
Teppopu3Ma 1 MPOTHUBO/IEMCTBYeT UM B
ripodeCCOHA/IBHOM AeATeIbHOCTH

ObwenpogeccuoHanbHbie komnemenyuu (OI1K)

IIpumenenue OIIK-1 CriocobeH perats 3a/1aur podeCcCOHAMBHOM /1eSITeNTbHOCTH Ha 0CHOBe TIPUMEHEHUSsT
(byH/IaMeHTaTbHbBIX €CTeCTBeHHOHAYYHbBIX U OOIIeMH)XeHEePHBIX 3HaHWH, METOJJOB MaTeMaTHUeCKOT0 aHa/I13a 1
3HaHWI B MO/Ie/TUPOBAHUS

ripodeccOHaNBEHON

JlesATe/IbHOCTU

OIIK-1.1 Brageer MaTeMaTU4eCKHAM arirapaTtoM JJist
OMNMCaHUS, aHaI13a, TeOPeTUYEeCKOro u
3KCIIepUMEeHTa/IbHOI0 UCC/IeZlOBaHUs U
MO/IeJTUPOBAHUS (PU3NUECKUX Y XUMHUECKUX CHUCTEM,
SIBJIEHUI U TIPOLIECCOB, UCIO/Th30BaHUs B 00yUeHHN U
nipodeccrOHaNBEHOM AesATeIbHOCTU

OIIK-1.2 Wcnionb3yeT ¢pusnueckre 3aKOHbl U
TIPYHLIWIIBI B CBO€H NpodeCcCHoHaTbHOM
JlesITeIbHOCTH.

OIIK-1.3 Vcnonb3yeT 3KCrieprMeHTabHble MeTO/ bl
orpefiesieHust (GPU3UKO-XVMHUeCKUX CBOWCTB
HeOpraHM4eCKUX ¥ OpraHndyecKrX BelljeCTB

OIIK-1.4 ITpoBOAXT U3MepeHHe OCHOBHBIX
3/IeKTPUUeCKUX BeIMUMH, OTpefie/isieT apaMeTpsl U
XapaKTepUCTHK 3/IeKTPUYeCKUX U 3/1eKTPOHHBIX
YCTPOUCTB

OIIK-1.5 Wcnonb3yeT NpuK/IagHble MIPOrpaMMbl U
CpeZicTBa aBTOMaTH3MPOBaHHOT'O MPOEKTUPOBaHUS
TIpY pelleHHWH UHKeHepHBIX 3a7iad

OTBeTCTBEHHOCTH B
ripodhecCOHATBEHON
JIesITeIbHOCTH

OIIK-2 CriocobeH 0CylIieCTBIATh MPO]eCcCUOHANBHYIO AeATeTBbHOCT C yUETOM SKOHOMUYECKUX,
9KOJIOTUYeCKUX, COLMaNbHbIX M JPYTUX OrpaHUYeHHH Ha BCeX 3TaraxX )KU3HeHHOI'0 L{UKJIa
00BEKTOB, CHCTEM U NPOLIECCOB

OIIK-2.1 ITpoBOAUT TEXHUKO-3KOHOMHAYECKOe
000CHOBaHKE U YKOHOMHUYECKYIO OLIeHKY MPOEKTHBIX
pelleHUH U MHKeHepHbIX 3a7iau

OIIK-2.2 PaccuuThIBaeT AJIUTETbHOCTb BBIOJHEHUS
TeXHOJIOTMUeCKUX Orlepalyil C UCIo/b30BaHUeM
HOPMAaTUBHBIX CIIPaBOYHUKOB

OIIK-2.3 AHanusupyerT Y OLleHHBaeT 3aTpaThbl
TIPOEKTa C YUYeTOM MHKEHEPHBIX PUCKOB

OI1K-2.4 Vcnosib3yeT UCTOPUYECKUM MOAXO0,
KaTeropyvy MCTOPUYECKOTrO MO3HAHUS JI/1s1 aHa/Iu3a
TIPOLIeCCOB, (DAaKTOB U sIBIEHUI B TIPOLLTIOM U
HaCTosiIeM

OIIK-2.5 ITpoBOAUT 3KOJIOTUUYECKYIO OLIeHKY
TIPOEKTHBIX pellleHWi U MHKeHepHbIX 3a/ja4

VccnenoBarenbckast
JIeSITe/TIbHOCTh

OIIK-3 CriocobeH pOBOAUTE U3MepeHHs U HaOsroieHusi, 00pabaThiBaTh U MPe/ICTaBISTh
JKCIepUMEeHTa/IbHbIE aHHbIe

OIIK-3.1 CocTaB/isieT OTUeTHI 10 yuebHO-
HCC/Ie[OBaTeIbCKOM IeSTeIbHOCTH, BKITFOUAsT aHA/TH3
9KCMEPUMEHTA/IbHBIX Pe3y/IbTaTOB, COMOCTABIEHHUS
WX C U3BECTHBIMHU aHA/IOTAMHU

OIIK-3.2 ®opmupyeT AeMOHCTPALMOHHbIA MaTepuasl
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U TIPE/ICTaBJISIET Pe3y/bTaThl CBOEH
WCC/Ie[I0BaTe/TbCKOM /IesITe/TbHOCTH Ha HayUHbIX
KOH(epeHLMsIX, BO BPeMsI TPOMEXKYTOUHBIX U
WUTOTOBBIX aTTeCTal[li

Bnanenne
“H(bOPMAaLIMOHHBIMU
TeXHOJIOTUSIMU

OIIK-4 CriocobeH mMoHUMAaTh IPUHLUMEI Pab0Thl COBPeMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHI 1
WICTI0/1b30BaTh UX /IS pellieHust 3a7,a4 NpoeCCOHAILHOM JlesITeNIbHOCTH

OIIK-4.1 3HaeT NpUHLUITBI pabOThI COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHUHA ¥ IPOTrPaMMHBIX
CpeJiCTB, B TOM UHCJ/Ie OTeueCTBEHHOTO NIPOU3BO/CTBA

OIIK-4.2 YMeeT NpuMeHSATb COBPeMEHHbIe
nH(GOPMALIMOHHO-KOMMYHUKAIIMOHHbIE TeXHOIOTUH
Y TIpOrpaMMHbIe CPeJICTBA /ISl pellieHus 3a/1au
nipodeCCHOHABHOM JIeSITENTLHOCTH C COOMoieHreM
HOPM WH(OPMALIMOHHOH 6e30MacHOCTU

SddekTUBHOCTH U
6e30MacHOCTb
TEXHUUECKUX PelleHUH

OIIK-5 CriocobeH npuHUMaTh 000CHOBAaHHbIE TEXHUUECKUE PEIleHuUs B TPOQeCCHOHATHHOM
JlesATe/IbHOCTH, BBIOWpATh 3¢ deKTrBHbIe 1 Oe30macHbIe TeXHUYeCKHe CPeiCTBa U TeXHOJIOTUH

OIIK-5.1 OmnpepessieT nepeueHb 000pyAOBaHUS Ha
MPOU3BO/ICTBE U B Jlabopartopuu, 00ecreunBaroiiee
Ge3omacHoe NPOW3BO/ICTBO B 00/1acTu
HAHOTEXHOJIOTUH U MUKDOCHCTEMHOU TEXHUKH

OIIK-5.2 OneHuBaeT UCII0/Ib3yeMble TeXHOJIOTMU Ha
MPOM3BO/CTBE U B 1ab0paToOpyu M0 KPUTEPHSIM
6e30macHOCTU U 3G EKTUBHOCTH

BnaseHne HopMaTUBHON

OIIK-6 CriocobeH yyacTBOBaTh B pa3pabOTKe TEXHUUECKOM JOKYMEHTALIUH, CBSI3aHHOH C

JOKyMeHTaL[1el, nipodeCCHOHAMBHOM JIesITeNTbHOCTBI0 HAa OCHOBe TIPUMeHeHHs CTaHjapToOB, HOPM U TIPaBUJ/

TrpaBoBast

OTBETCTBEHHOCTb
OIIK-6.1 Vcnosb3yeT TeXHUYECKYH0 U CIIPABOYHYIO
JIUTeparypy, HOpMaTUBHbIE JOKYMEHTHI [IPU
BbITIOJIHEHUH HCCTIeZi0BaTe/IbCKOM paboThl B 06/1acTi
HAHOTeXHOJIOTMHA M MUKPOCHCTEMHOM TeXHUKU
OIIK-6.2 CocraBssieT OTYeThI 10
9KCIepUMEeHTa/IbHBIM U TeOpeTHYeCKUM
UCC/Ie[J0BaHUSM, [IPAKTUUECKOH [esATeTbHOCTH B
COOTBETCTBHH C yCTaHABIMBaeMbIMH TPeOOBAHUSIMU

[IpoextrpoBanue OIIK-7 CriocobeH pOeKTUPOBaTh U COMPOBOXK/ATh MPOU3BO/ICTBO TEXHUUECKUX 0ObEKTOB, CUCTEM

00BEKTOB, CHCTEM U U [pOL{eccoB B 006/1aCTH HAHOTEXHOJIOTMA M MMKPOCUCTEMHON TeXHHUKH

TIPOLIeCCOB

OIIK-7.1 Vcrionb3yeT MeTOAWKN OpraHu3aLuu
paboThI epcoHasa, CobMOeHNs TEXHOIOTHUECKOM U
TPY[0BOM JUCLIUTUIAHBI

OIIK-7.2 Vcnonb3yeT NpUKIIagHble IIPOrPaMMBl U
Cpe/iCTBa aBTOMaTXM3UPOBAHHOIO [IPOEKTUPOBAHUS
TIPY peLIeHUH UHXeHePHBIX 3a/1a4

16




Hpodmccnonam;nme KOMITIE€TEHIIMH BBINTYCKHUKOB H HHAUKATOPbI UX JOCTHXXEHUA

Tabnwuua 3.1.2

Ko n
Ko u HaviMeHOBaHUe
3apaua 1] O0BeKT Wi HauMeHOBaHHe HH/JMKATOpa OT® T® OcHoBanme
00/1aCTh 3HAHWSA npo¢)eCCHOHA/THHOM JOCTIDKEHHST
KOMITeTeHLIUU npodeccroHaTLHON
KOMIETeHIH
[TpoBepeHue Marepuaiibl u | TIK-1 Cnocoben | TTK-1.2 Ymeer | Paspabotka Bribop MetozoB | 29.007 Crermanuct
IKCMEPUMEHTA/IbHBI | KOMITIOHEHTBI HAHO - | TIPOBOAUTL (U3UKO- | peliaTh 3a7laud, | MPUHLMITHATEHOM npeobpa3oBaHus MO TIPOEKTUPOBAHUIO
X WCC/IeOBAaHUN MO | 1 MUKPOCHMCTEMHOHM | MaTeMaThdecKoe HCIIO/Tb30BaTh 3/7IEKTPHYe CKOH CXeMbl | (U3NYEeCKUX BEIUYHUH U | MHUKpPO- U
CUHTEe3y W aHa/Mu3y | TeXHUKH MOJIe/TMPOBaHUe MareMaThye CKUi MHKPO3/IEKTPOMEXaHUUECKO | TIOBeIeHUeCKMX  Mojesiell | HaHOpa3MepHBIX
MarepHasoB " WCCIIeyeMbIX anrapar U | ¥ cuCTeMbl 3/IeKTPOMEeXaHUYe CKUX, 3/IeKTPOMeXaHu4e CKU
KOMITOHEHTOB TMPOLIeCCOB YKC/IeHHBIE METOZBbI OTTHUYECKUX, X CHUCTEM ,
HAHOTEXHOJIOTUM U HAHOTEXHOJIOTUX U | KOMIIbIOTEPHOTO CBEPXBbICOKOUACTOTHBIX, Amnanuruueckas
MHUKDPOCHCTEMHOMN 00BEKTOB HaHO- U | MOJEe/IHUpPOBaHUS MUKPOXXUIKOCTHBIX 3ammcKa
TeXHUKH MUKDOCUCTEMHOU 00BEKTOB YJCTPOHCTB W THUIIOBBIX
TeXHUKU C | HAaHOTEXHOJIOTUU U Pa/IM03/IEMEHTOB
WCI0JIb30BaHHEM MUKDPOCHUCTEMHOMN
COBPEMEHHBIX TeXHUKU
KOMITBEOTEPHBIX
TeXHOJIOTUI
MMK-1.1 3Haer | Pa3paborka Bribop MetozoB | 29.007 Crermanuct
¢busnyeckue Y | MIPUHLMITHATBHOM npeobpa3oBaHust MO TPOEKTUPOBAHUIO
MareMaThye cKue 3/IEKTpHYe CKOU CXeMbl | (U3NYEeCKUX BEIUYHUH U | MHUKpPO- U
3aKOHBl W MOJIe/IU | MUKPO3JIeKTPOMEXaHUYeCKO | TOBEeJEHYeCKUX  Mofesed | HaHOpa3MepHBIX
¢usnuecknx Wi cucTeMbl 3/IeKTPOMEXaHUYe CKUX, 3/IeKTPOMeXaHu4e CKU
TIPOLIeCCOB, OTTHUYECKUX, X CHUCTEM ,
JIeXKAIUX B OCHOBE CBEPXBbICOKOUACTOTHBIX, Amnanuruueckas
TIPUHLIUTIOB MUKPOXXUIKOCTHBIX 3armcKa
JeHCTBUSI 0OBEKTOB YJCTPOHCTB ¥ THUIIOBBIX
HAHOTEXHOJIOTUUA U Pa/I03/IEMEHTOB
MHUKPOCHCTEMHOU
TEXHUKH
IIK-1.3 Brazmeet | Pa3paboTka Bri6op MetozoB | 29.007 Cneuuanuct
MaTeMaTuye CKUM TIPUHLIMTHAIBHON npeoOpa3oBaHus 10 TMPOEKTUPOBaHMIO
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anraparoM U | 3/1eKTprUYeCcKou CXeMbl | (DM3MUECKMX BEeJMUMH U | MHUKPO- u
MeTozaMu MHKDPO3/IeKTPOMEXaHUUeCKO | MOBeleHUeCKMX  Mojesell | HaHOpa3MepHBIX
KOMITbFOTEPHBIX Wi crucTeMbl 3/1IeKTPOMEeXaHUYe CKUX, 3/IeKTPOMeXaHu4e CKU
TeXHOJIOTHH IS OITHYe CKUX, X CUCTEM ,
MO/eJIUPOBaHuUs CBEPXBbICOKOYACTOTHBIX, AHanuTtnyeckas
00BeKTOB MUKPOXXUAJKOCTHBIX 3ammckKa
HaHOTEeXHOJIOTUU U YCTPOMCTB U THUIOBBIX
MUKPOCHUCTEMHOU pajiu0371eMeHTOB
TeXHUKU
ITK-2 ToroB | T1K-2.3 Bnageer | Pa3pabotka Onpenenenve Bo3MOXxHbIX | 29.007 Cnenuanuct
TIPOBOJUTH HaBbIKAM{ BbIOOpa | MPUHLMITHAIBHON BapUaHTOB peanM3alyy | M0 TPOEKTUPOBAHUIO
3KCIIePUMEeHTa/IbHbl | ONTHUMAaIbHBIX 3/1eKTpHUYe CKOH CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
e MCCe[0BaHus 10 | MEeTOZOB MHKDPO3/IeKTPOMEXaHUUeCKO | MHUKPOMeXaHHYeCKOU HaHOpa3MepHBIX
CUHTe3y U aHa/au3y | NpoBejeHUus Wi crucTeMsl CUCTeMBbI 3/IeKTPOMeXaHu4e CKU
MaTepHasioB U | WCCiiefloBaHN X CUCTEM ,
KOMITOHEHTOB MaTepHasioB u AHanuTtnyeckas
HaHOU KOMIIOHEHTOB HaHO- 3ammckKa
MHKPOCHCTEMHOU Y MHKPOCHCTEMHOMN
TeXHUKHU TeXHUKHU
IK-2.1 3Haer | Pa3paborka Onpegenenve Bo3MOxHbIX | 29.007  Cnenuanuct
OCHOBHBIE TIPUHLIMNNAIbHON BapUaHTOB peanMsaliy | MO0 TNPOEKTUPOBAHUIO
MeTO VKU 3/1eKTpHUYeCKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
9KCIepUMEHTa/IbHBl | MUKDO3/IeKTPOMEeXaHUUeCKO | MUKpOMeXaHu4eCKOU HaHOpa3MepHBIX
X WCCIe[lOBaHUM | 1 chCTeMbl CUCTeMBbI 3/IeKTPOMeXaHu4e CKU
CUHTe3a U aHaau3a X CUCTEM ,
MarepuaioB U AHanuTuueckas
KOMITOHEHTOB HaHO- 3ammckKa
U MUKPOCHCTEMHOM
TeXHUKU
IK-2.2 Ymeer | Paspaborka Onpepenenve Bo3MOXHBIX | 29.007 Cnenuanuct
M/IaHUPOBATh Y | TIPUHLMITHAIBHON BapUaHTOB peanMsaliy | 0 TMPOEKTUPOBAHUIO
TIPOBOAUTH 3/IeKTprYeCKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
WCC/IeIoBaHNsl 10 | MMKDPO3/eKTpPOMeXaHUUeCKO | MUKpOMeXaHWueCKOH HaHOpa3MepHbIX
CUHTe3y M aHaiusy | ¥ cucTeMsl CUCTEMBI 3/IeKTPOMeXaHu4e CKU
MaTepuasioB u X CUCTEM ,
KOMIIOHEHTOB HaHO- AHanuTtnyeckas
U MHUKPOCUCTEMHOMU 3aruMcKa

TeXHUKH
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IIK-5 Crocobnocts | TTK-5.1 Ymetsb | Pa3pabotka Bri6op MetozioB | 29.007 Cneuuanuct
OCYIIIeCTB/ISATH OTIpeZiensTh MPUHLIMNNAIbHON npeobpa3oBaHus 10 TPOEeKTHPOBaHUIO
TIPOEKTHYIO nipobemy U | 27eKTpuyeCcKou cxeMbl | (DM3MUECKMX BEJMUMH U | MHUKPO- "
JlesITelbHOCTh ~ Ha | CriocoObl ee | MUKpPO3/1eKTPOMeXaHUUeCKO | MOBeleHUeCKUX  MoJesell | HaHopa3MepHbIX
BCeX JTanax | pelleHHs B IIPOEKTe | 1 CUCTeMbI 3/1eKTPOMEeXaHuYe CKUX, 3/IeKTpOMexXaHuyve CKU
JKU3HEHHOTO 1UK/Ia OTNTUYeCKUX, X cucTeM ,
TIpoeKTa CBEepPXBbICOKOUACTOTHBIX, Amnanuruyeckas
MUKPOXXUKOCTHBIX 3anmcka
YCTPOWCTB W THUIOBBIX
paJti0371eMeHTOB
IK-5.3 Ymetb | Pa3zpabotka Bribop MetozoB | 29.007 Cnenuanuct
ornpenensaTsb TIPYHLINNATbHON nipeobpa3oBaHus [0 TMPOEKTUPOBAHUIO
HeoOXouMbIe 3/1eKTpHUYe CKOH cxeMbl | (M3MUECKMX BEeJMYMH U | MHUKPO- "
pecypcel JJ11 | MUKpO3/IeKTPOMeXaHUUuecKko | TMOBeJjeHYeCKUX  Mofeseli | HaHOpa3MepHbIX
peasnu3alu 1 cucTeMbl 3/IeKTPOMeXaHUUeCKUX, 3/IeKTpOMexaHuue CKU
TIPOEKTHBIX 3a/ja4y OTITUYeCKUX, X cucTeM ,
CBEpPXBbICOKOUACTOTHBIX, Amnanurnyeckas
MUKPOXXU/KOCTHBIX 3ammcka
YCTPOWCTB U THUIOBBIX
paJi0371eMeHTOB
ITK-5.2 Ymeth | Pa3zpaboTka Bribop MetozoB | 29.007 Crerpmanuct
OpraHM30BbIBaTh U | MPUHLMIIHATBHON npeobpa3oBaHust 10 TMPOEKTUPOBAHUIO
KOOPJVHHUPOBATh 3J/IeKTpUYe CKOU cxeMbl | (DM3MUECKMX BEeJMYMH U | MHUKPO- u
paboTy Y4YaCTHUKOB | MUKPOJEeKTPOMEXaHUUeCKO | IOBefleHUeCKMX  Mofesiel | HaHopa3MepHbIX
TIpoeKTa Wi crucTeMsl 5/1eKTPOMeXaHU4eCKUX, 3/1eKTpOMexaHu4e CKU
OITHYe CKUX, X CUCTEM ,
CBEepPXBbICOKOYACTOTHBIX, Amnanmurnyeckas
MUKPOXXUJKOCTHBIX 3arMcKa
YCTPOWCTB U THUIOBBIX
paJiM0371eMeHTOB
IK-5.2 Ymets | Paszpaborka Onpepenenve BO3MOXHBIX | 29.007 Cnenuanuct
OpraHM30BbIBaTh U | MPUHLMIIHANBHOU BapUaHTOB peasM3alyy | 10 TMPOEKTUPOBAHHUIO
KOOpPAVHHPOBATh 3/1eKTprYe CKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
paboTy YYaCTHUKOB | MUKPOJIEKTPOMEXaHUYeCKO | MHUKpOMexaHWJeCKOU HaHOpa3MepHbIX
TIpoeKTa Wi crucTeMbl CHCTEeMBI 3/1eKTpOMexaHuve CKH
X CUCTEM ,
Ananutrueckas
3anMcKa
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IIK-5.3 Ymetsb | Pa3pabotka Onpepnenenrie  Bo3MOXHBIX | 29.007 Cnenuanuct
ompeiensTh TIPUHLUTTHATEHOM BapUaHTOB peay3avy | 10 TPOEKTUPOBAHUIO
HeoOXouMbIe 3JIeKTpHYe CKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHKPO- u
pecypchbl JO7s1 | MHUKDOYJIEKTPOMEXaHWYeCKO | MHUKpOMeXaHUueCKOU HaHOpa3MepHbIX
peanu3anuu 1 cUCTeMbl CUCTEeMBI 3/IeKTPOMEeXaHuue CKU
TIPOEKTHBIX 3a7iau X CUCTEM ,
Ananutuueckas
3arnuMcKa
IK-5.1 Ymets | Pa3pabotka Ornpenenenve Bo3MoXxHbIX | 29.007  Crenuanuct
orpesiensTh TIPUHLUIHATBHOMN BapUaHTOB peayM3aliyy | 10 TIPOEKTUPOBAHHUIO
npobsiemy U | 3/1eKTprUYeCcKout CXEeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHKPO- u
Croco0Obl ee | MUKpPO3/IeKTPOMeXaHUUeCKO | MUKpPOMeXaHWUeCKOMH HaHOpa3MepHbBIX
pelleHys B TIPOeKTe | 1 CUCTeMbI CUCTEMBI 3/IeKTPOMEeXaHude CKU
X CUCTEM ,
AHanmdTtudeckast
3ammckKa
Mertopst IK-1 Criocoben | TTK-1.3 Bnageer | Pa3paboTka Bribop MetozoB | 29.007 CrewLuanucT
HCCeJOBaHUM, TPOBOJIUTL (PU3UKO- | MaTeMaThyeCKUM TIPUHLUIHNA/IEHOMN rpeobpa3oBaHuUs 10 TPOeKTHPOBAHUIO
WCTIBITaHUH, MaTemaTHhyecKoe armapaTrom U | 27eKTpUYeCKOu CXeMbI | GDU3NUYEeCKUX BEMUUH U | MHKDO- u
JIUarHOCTUKU U | MOJe/lupOBaHue MeToaMu MHUKDO3/IeKTPOMeXaHUUeCcKO | MOBeJeHUeCKUX  Mogesed | HaHOPa3MepHBIX
KOHTDOJISI KauyecTBa | MCCJIeLyeMbIX KOMITHFOTEPHBIX 1 cucrembl 3/1IeKTPOMEeXaHuue CKUX, 3/IeKTPOMeXaHuue CKU
MaTeprasioB U | TpOLIeccoB TeXHOJIOT UM Anst OTTHUYECKHUX, X CUCTEM ,
KOMIIOHEHTOB HaHO | HaHOTEXHOJOTMM U | MOZe/MPOBaHUs CBePXBBICOKOUACTOTHBIX, AHanuThueckas
- U | OOBEKTOB HaHO- U | 0OBEKTOB MUKPOXXHKOCTHBIX 3ammcka
MHKPOCHCTEMHOU MHKPOCHCTEMHOU HaHOTEXHOJIOTUU U YCTPOWCTB U THUIOBBIX
TeXHUKHU TeXHUKU C | MUKPOCUCTEMHOMU Paivio3/1eMeHTOB
WCTIO/Tb30BaHUEM TeXHUKHU
COBpEeMEeHHbBIX
KOMITbIOTEPHBIX
TeXHOIOTUH
IK-1.2 Ymeer | Paspaborka Bribop MetozioB | 29.007  Crieranuct
pelliaTh 3a/laud, | MPUHLIUITAATBEHOU rpeobpa3oBaHus 10 TPOeKTHPOBAHUIO
WCII0JIb30BaTh 3/1eKTpUYEeCKOM CXeMbl | GDU3NUECKUX BEMUUH U | MHKDO- u
MareMaTuyde CKUi MHKDO3/IeKTPOMeXaHUUeCKO | MOBeJeHUeCKUX  Mogesed | HaHOPa3MepHBIX
anrapar u | # cucrembl 3/1IeKTPOMEeXaHuue CKUX, 3/IeKTPOMeXaHuue CKU
YHC/IeHHbIE MeTOZbl OTTHUYECKHUX, X CUCTEM ,
KOMIBIOTEPHOTO CBePXBBICOKOUACTOTHBIX, AHanuThueckas
MO/IeJTUPOBAHUS MUKPOXXHKOCTHBIX 3ammckKa
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00BEKTOB YCTPOWCTE YW THUIOBBIX
HAaHOTEXHOJIOTUU U PaIu0371eMEHTOB
MHUKPOCHCTEMHOU
TEeXHUKU
[K-1.1 3uaet | Pa3paboTka Bri6op MmeTogoB | 29.007 Cneuuanuct
¢du3nueckue Y | TIPUHLUITAATbHON npeobpa3oBaHus 10 TIPOEKTUPOBAHUIO
MareMaTuyeckue 3/IeKTpHYe CKOM cxembl | (U3MUECKUX BeIMYMH U | MHUKDO- u
3aKOHbI U MOJEIU | MUKDO3/eKTPOMeXaHWUeCKO | MOBeJeHYeCKUX  Mojesel | HaHOpa3MepHbIX
(hr3nuecKux U CUCTeMBbl 3/7IeKTpOMeXaHUue CKUX, 3/IeKTPOMEeXaHuue CKU
TIPOLIECCOB, OIITHYe CKUX, X CUCTEM ,
JIe)Kalllix B OCHOBe CBEPXBBICOKOYACTOTHBIX, AHanuTtuueckas
TIPUHIUTIOB MUKPOXKUKOCTHBIX 3aruMcKa
JeUCTBUsL 00BEKTOB YCTPOWCTB W THUIOBBIX
HaHOTEXHOJIOTUM U paJiu0371eMeHTOB
MHKDPOCUCTEMHOMN
TeXHUKHU
IK-2 Totos | TIK-2.2 Ymeer | Paspaborka Onpepenenue Bo3MOXHBIX | 29.007 Cnenuanuct
TIPOBOJUTD T/IaHUPOBATh U | MPUHLUMNHAILHON BapUaHTOB peanu3aliui | 0 MPOEKTUPOBAHUIO
9KCTMepUMeHTa/bHbl | MPOBOAUTD 3/1IeKTpUYeCKOM CXeMbI | 3/IEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
€ WCC/e/JOBaHUs TI0 | UCC/IeJOBAHMSI [0 | MUKPO3/eKTPOMEeXaHUUeCko | MUKpOMeXaHHueCKOi HaHOpa3MepHbIX
CUHTe3y W aHaau3y | CMHTe3y YW aHalu3y | ¥ CUCTeMbl CUCTEMBbI 3/IeKTPOMeXaHuue CKU
MaTeprasoB U | MarepuasioB u X CUCTEM ,
KOMITOHEHTOB KOMIIOHEHTOB HaHO- AHanuThueckas
HaHOU U MHKPOCHCTEMHOM 3ammcka
MHKPOCHCTEMHOU TeXHUKU
TeXHUKHU
IK-2.3 Bnageer | Pa3pabotka Ornpenenenve Bo3MoxHbIX | 29.007  Crenuanuct
HaBbIKAMU BBIOOpA | MPUHLMITHATBHOU BapUaHTOB peajsM3aliyy | 10 TPOEKTUPOBAHHUIO
ONTHMaJIbHBIX 3/IeKTprYeCKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
METOZIOB MHUKDO/IEKTPOMEXaHUUIeCKO | MHUKPOMeXaHWdeCKOU HaHOpa3MepHBIX
TIpOBe/IeHUsI 1 cucTembl CUCTEMBI 3/IeKTPOMeXaHuue CKU
HcceJOBaHUM X CUCTEM ,
MaTepuasioB u AHanuThueckast
KOMITOHEHTOB HaHO- 3ammckKa
U MHUKPOCHCTEMHOM
TEeXHUKHU
IK-2.1 3naet | Pa3paboTka Onpenenenve Bo3MOXxHbIX | 29.007 Crenuanuct
OCHOBHbBIE TIPUHLUIINATLHOM BapUaHTOB peajiM3alliy | 10 TPOEKTUPOBAHHUIO
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MeTOAUKHU 3/1IeKTpUYe CKOM CXeMbI | 3/IEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
9KCTIePUMEHTa/IbHBl | MUKDPO3JIEKTPOMEeXaHUUeCKO | MUKPOMeXaHuueCKOn HaHOpa3MepHbIX
X WCCIIeIOBaHUMN | I cruCcTeMbl CUCTeMBI 3/IeKTPOMeXaHude CKU
CHHTEe3a W aHa/lu3a X CUCTEM ,
MaTepuasoB u AHanuThueckas
KOMITOHEHTOB HaHO- 3ammcka
U MHKPOCHCTEMHOM
TeXHUKU
IIK-5 Crocobnocts | ITIK-5.3 Ymets | Pa3pabotka Bribop MetozoB | 29.007 Creupanuct
OCYILIeCTB/ATh orpesiensTh TIPUHLUIHATBHOMN npeobpa3oBaHus 10 TIPOEeKTUPOBAHHUIO
TIPOEKTHYIO HeoOXoUMbIe 3J/IeKTprYe CKOU cxembl | (M3MUECKUX BeIMUMH U | MHUKpO- u
JleATeNlbHOCTb ~ Ha | pecypchl IIsT | MAKDO3/IEKTPOMEXaHWYeCKO | TOBeJeHUeCKUX  Mofesed | HaHOpPa3MepHBIX
BCEX JTarax | peaju3alyn 1 cucTembl 3/IeKTPOMEXaHUUe CKUX, 3/IeKTPOMEeXaHude CKU
JKU3HEHHOTO LIMKJIA | MPOEKTHBIX 3ajau OIITHYe CKUX, X CUCTEM ,
TpoeKTa CBePXBbICOKOUACTOTHBIX, AHanuThueckast
MUKPOXKHAKOCTHBIX 3ammckKa
YCTPOWMCTB YW THUIIOBBIX
pajii03/IeMeHTOB
[IK-5.1 Ymeth | Pa3pabotka Bri6op MmeTogoB | 29.007 Cneuuanuct
ompesiensTh TIPUHLUTINATEHOM npeobpa3oBaHus 10 TIPOEKTUPOBAHUIO
npobnemy U | 3/IeKTprUYeCcKo cxembl | (U3MUECKUX BeIMYMH U | MHUKDO- u
CrIoco0bI ee | MUKpPO3/IeKTPOMeXaHWYeCKo | TMOBeIeHYECKUX  Mofesiell | HaHOpa3MepHBIX
pellieHys B TIPOeKTe | 1 CUCTeMBbI 3/7IeKTPOMeXaHUue CKUX, 3/IeKTPOMEeXaHuue CKU
OTITHUe CKUX, X CUCTEM ,
CBEPXBBICOKOYACTOTHBIX, AHanuTtuueckas
MUKPOXKUKOCTHBIX 3aruMcKa
YCTPOWCTB W THUIOBBIX
paJiM0371eMeHTOB
ITK-5.2 Ymetsb | Pa3pabotka Bri6op MetozioB | 29.007 Cneuuanuct
OpPraHM30BBIBAaTb U | MPUHIUITAATBHOU npeoOpa3oBaHus 10 TIPOEKTUPOBAHUIO
KOOPAWHHPOBATh 3JIeKTpUYe CKOM cxembl | (U3NUECKUX BEIUYMH U | MHUKDO- u
paboTy YYaCTHHKOB | MHKDPO3/IEKTPOMEXAaHUUECKO | TIOBEJEHUECKUX  MOJiesield | HaHOpa3MepHbBIX
NpoeKTa 1 cuCTeMbl 3/IeKTpOMeXaHuYeCKHUX, 3/IeKTPOMEeXaHuve CKU
OIITHYe CKUX, X CUCTEM ,
CBEPXBBICOKOYACTOTHBIX, AHanuruueckas
MUKPO>KUKOCTHBIX 3aruMcKa
YCTPOMCTB W THUIOBBIX
paJiM0371eMeHTOB
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IIK-5.3 Ymetsb | Pa3pabotka Onpepnenenrie  Bo3MOXHBIX | 29.007 Cnenuanuct
onpeJesnsTh TIPUHLUTTHATEHOM BapUaHTOB peanu3alyy | 10 MNPOEKTUPOBAHUIO
HeoOXouMbIe 3JIeKTpHYe CKOU CXeMbI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
pecypchl JO7s1 | MHUKDOYJIEKTPOMEXaHWYeCKO | MHUKpOMeXaHUueCKOU HaHOpa3MepHbIX
peanusanyu 1 cUCTeMbl CUCTEeMBI 3/IeKTPOMEeXaHuue CKU
MPOEKTHBIX 3a/au X CUCTEM ,
AHanuTuyeckas
3anmcka
IK-5.2 Ymets | Pa3pabotka Ornpenenenve Bo3MoXxHbIX | 29.007  Crenuanuct
OpraHM30BbIBaTb U | MPUHLUITHATBHON BapUaHTOB peany3alyy | IO MPOEKTUPOBAHUIO
KOOpP/ZIMHUPOBaTh 3J/IeKTprYe CKOU CXeMbI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
paboTy y4YaCTHUKOB | MMKDO3JIEKTPOMEXaHMUECKO | MHKpPOMEXaHUueCKOU HaHOpa3MepHbBIX
MpoeKTa 1 cucTembl CUCTEMBI 3/IeKTPOMEXaHUYe CKU
X CUCTEM ,
Ananutnueckas
3arnvcKa
IK-5.1 Ymets | Paszpaborka Onpepenenue Bo3MOXHBIX | 29.007 Cnenuanuct
onpe/iesisiTh TIPUHLUIHNA/IEHOMN BapUaHTOB peanu3aliui | 0 MPOEKTUPOBAHUIO
npobiemy W | 3/1eKTprUYeCcKou CXeMbI | 3/IEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
Croco0Obl ee | MUKpPO3/IeKTPOMeXaHUUeCKo | MUKpOMeXaHUueCKOM HaHOpa3MepHbIX
pellieHs B TIPOEKTe | ¥ CUCTeMBI CUCTEMBI 3/1IeKTPOMEeXaHUye CKU
X CUCTEM ,
Ananutrueckas
3anvcka
ITpoweccer IK-1 Cnocoben | TTK-1.2 Ymeer | Paspabotka Bribop MetozoB | 29.007 Cnenuanuct
HAaHOTEXHOJIOTUH U | TIPOBOAWUTEL (PU3MKO- | pelrarhb 3a/lauy, | MPUHLIUIIAATBEHOU npeoOpa3oBaHus M0 TPOeKTHPOBAHUIO
MeTO/IbI MaremarrhyecKoe UCII0JIb30BaTh 3JIeKTPUYe CKOU CxXembl | (U3NYeCKUX BEMYMH U | MHUKDO- u
HaHO/[MarHOCTUKU MO/le/TMpOBaHue MaTeMaTuye CKUi MHKDO3/IEKTPOMeXaHUUeCKO | TMOBeJeHYeCKUX  Mofesieil | HaHOpa3MepHBIX
HccesyeMblix arnmnapar U | i cucTeMbl 3/IeKTpPOMeXaHUYeCKUX, 3/1IeKTPOMEeXaHuye CKU
TpOLIeCCOB YUC/IeHHbIE MeTO/bl OINTHUYECKHUX, X CUCTEM ,
HaHOTEXHOJIOTUM U | KOMITbIOTEPHOIO CBePXBbICOKOUACTOTHBIX, AHanuTthueckas
00bEKTOB HAHO- U | MOZETMPOBAHUS MUKPO>KUKOCTHBIX 3armMcka
MUKDPOCHUCTEMHON 00BEKTOB YCTPOMCTB W THUIOBBIX
TeXHUKU C | HAHOTEXHOJIOTUU U Pasiri03/1eMeHTOB
WCII0/Ib30BaHUEM MUKPOCHUCTEMHOM
COBpEMEHHBIX TeXHUKU
KOMITbIOTEPHBIX
TeXHOJIOTU
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IK-1.1 3HaeT | Pa3paboTtka Bri6op MetozioB | 29.007 Cneuuanuct
¢duznueckue Y | TIPUHIUITAATbHOU npeoOpa3oBaHus 10 TIPOEKTUPOBAHUIO
MareMaTuyecKre 3JIeKTpHYe CKOU cxembl | (U3NUECKUX BeIMYMH U | MHUKDO- u
3aKOHBI U MO/JeIN | MUKPO3/eKTpOMeXaHUUeCKO | MOBeleHUeCKUX  MoJesell | HaHopa3MepHbIX
¢usnuecknx W cuCcTeMbl 3/1eKTPOMEeXaHuYe CKUX, 3/IeKTpOMexXaHuyve CKU
TIPOLIECCOB, OIITHYe CKUX, X CUCTEM ,
JIe)Kalllux B OCHOBe CBEPXBBICOKOYACTOTHBIX, AHanuTtuueckas
TIPYUHLINTIOB MUKPOXXUKOCTHBIX 3anmcka
JedCTBUST 0OBEKTOB YCTPOMCTB ¥ THUIIOBBIX
HaHOTEXHOJIOTUU U paJiu0371eMeHTOB
MUKPOCHUCTEMHOU
TeXHUKHU
IK-1.3 Bnageer | Pa3pabotka Bribop MetozoB | 29.007 CrewLyanucT
MaTeMaTuyeCcKUM TIPUHLUIHAIBHON npeoOpa3oBaHus 10 TPOEKTUPOBAHHUIO
anraparoM U | 3/1eKTprUYeCcKou CXeMbl | (DM3MUECKMX BEeJMMUMH U | MHUKPO- "
MeToaMHu MHUKDO3/IeKTPOMeXaHUUeCKO | TOBeJeHUeCKUX  Mogesed | HaHOpPa3MepHBIX
KOMITBFOTEPHBIX 1 cucrembl 3/IeKTPOMEeXaHuUe CKUX, 3/IeKTPOMeXaHuue CKU
TeXHOJIOTHH s OITHYe CKUX, X CUCTEM ,
MO/eJIUPOBaHHUs CBEPXBbICOKOYACTOTHBIX, AHanuTtnyeckas
00BEKTOB MUKPOXXHAKOCTHBIX 3ammcka
HaHOTEXHOJIOTUM U YCTPOWCTB U THUIOBBIX
MUKPOCUCTEMHOU pajiu0371eMeHTOB
TeXHHUKU
ITK-2 Toros | IIK-2.1 3Haer | Pa3paborka Onpenenenve Bo3MOXxHbIX | 29.007 Cnenuanuct
TIPOBOJUTH OCHOBHbIE TIPUHLUIHATBHOMN BapUaHTOB peayM3alyy | 10 TPOEKTUPOBAHHUIO
3KCIIePUMEHTa/IbHbl | METOJUKU 3/1eKTprUYe CKOH CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
€ WMCC/Ie[JOBaHUS TI0 | SKCIIePUMEHTA/bHBI | MUKDPO3/IeKTPOMEeXaHUUeCKO | MUKpPOMeXaHMUeCKOM HaHOpa3MepHBIX
CUHTe3y W aHaqm3y | X WCCieloBaHUi | i cuCTeMbl CUCTEMBI 3/IeKTpOMexaHuue CKU
MaTepHasioB U | CMHTe3a M aHaau3a X CUCTEM ,
KOMITOHEHTOB MaTepuasoB u AHanutnueckas
HaHOU KOMITOHEHTOB HaHO- 3ammckKa
MHKPOCHCTEMHOU U MHKPOCHCTEMHOMN
TeXHUKHU TeXHHUKU
IK-2.3 Bnageer | Pa3pabotka Onpegenenve Bo3MoxHbIX | 29.007  Cnenuanuct
HaBbIKAMU BBIOOpA | MPUHIMITHATBHOU BapUaHTOB peay3alvy | 10 TPOEKTUPOBAHUIO
ONTHMaJIbHBIX 3/1eKTpHUYeCKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
MeTOZI0B MHUKPO/IeKTPOMEXaHUYeCKO | MUKpPOMeXaHHW4eCKOU HaHOpa3MepHBIX
TIpOBe/leHUsI 1 cucrembl CUCTEMBI 3/IeKTPOMeXaHuue CKU
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HcceJOBaHUM
MaTepuasoB u
KOMITOHEHTOB HaHO-
U MHUKPOCUCTEMHOMN
TeXHUKU

X CUCTEM s
AHanuTh4deckas
3aruckKa

IK-2.2 Ymeer | Paspabotka Onpegenenve Bo3MoxHbIX | 29.007  Cneyuanuct
TI/IaHUPOBATh Y | TIPUHLMITHATbHON BapUaHTOB peayM3alivy | 10 TPOEKTUPOBAHUIO
TIPOBOAUTH 3/IeKTpHUYe CKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
HUCCIef0BaHUS 10 | MUKPO3JIEKTPOMEeXaHUUeCKO | MUKpOMeXaHu4eCKOU HaHOpa3MepHBIX
CUHTe3y UM aHalu3y | ¥ CUCTeMbl CUCTEMBI 3/IeKTpOMeXaHuue CKU
MaTepuasioB u X CUCTEM ,
KOMITOHEHTOB HAaHO- AHanuTtnyeckas
U MHUKPOCHUCTEMHOMN 3ammckKa
TeXHUKHU
Pacuer U | KOMIBIOTEPHOE IK-3 T'oroB | T1K-3.2 Ymeet | PaspaboTka Pa3paboTka koHeuHoro | 29.007 Cneuuanuct
TIPOEKTUPOBaHKE TPOrpaMMHOE PacCUUTHIBATh U | TIPOBOAWTH TIPUHLUTINATEHOMN BapuaHTa OMWCAHWs | TI0 TIPOEKTUPOBaHUIO
KOMITOHEHTOB obecrieueHre il | MPOEKTHPOBATh OLleHOYHbIe 3JIeKTpUYe CKOM CXeMBI | MUKDO3JIEKTPOMEXaHUUeCKO | MHUKDO- u
HAHOTEXHOJIOTMA U | 00paboTKu KOMITOHEHTHl HaHO- | pacyeTsl MHUKPO3/IeKTPOMeXaHWYeCcko | ¥ CHUCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
MUKPOCHUCTEMHOU 3KCIIepUMEHTa/IbHbl | U MUKPOCUCTEMHOM | XapaKTepUCTHK W cuCTeMbl YTOUHEHHBIX Mozesieil | sreKTpoMexaHWuyeCKU
TeXHUKU X JIaHHBIX U | TeXHUKH KOMITOHEHTOB HaHO- 3/IeMEeHTOB X CUCTEM ,
MO/Ie/TUPOBaHUS U MHUKPOCHCTEeMHOM AHanuruueckas
TMPOLIeCCOB, TeXHUKHU 3ammcka
MaTepHasoB u
KOMITOHEHTOB HaHO
- u
MHKDPOCHCTEMHOMN
TeXHUKHU
IK-3.1 3Haer | Pa3paborka Paspabotka koHeuyHoro | 29.007 Cnenuyanuct
TIPUHLUIIBI TIPUHLMIHAIBHON BapuaHTa OMHMCaHUs | IO TPOEKTHPOBaHUIO
KOHCTPYUPOBaHUS 3JIeKTpUYe CKOU CXeMBI | MHUKDO3JIeKTPOMEXaHNUeCKO | MHUKDO- u
OT/IeNIbHBIX OJIOKOB | MUKPO3JIEKTPOMEXaHUYECKO | M CUCTeMbl Ha OCHOBE | HaHOPa3MEpHBIX
KOMIIOHEHTOB HaHO- | i CUCTeMBI YTOUHEHHBIX Mojesieil | sreKTpoMexaHuyeCcKu
U MHKPOCHCTEMHOMN 3JIEMEHTOB X CUCTEM ,
TeXHUKU AHanuTthueckas
3ammckKa
[IK-3.3 Bnazgeet | Pa3paboTka Paspabotka koHeuHoro | 29.007 Cneuuanuct
HaBbIKaMU NPUHLUINAIBHON BapHUaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
TIOJITOTOBKU 3JIeKTpHUYe CKOU CXeMbl | MUKDO3JIEKTPOMEXaHUUeCKO | MHKPO- u
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TIPUHLIMTIMATBHBIX MHUKDO3/IeKTPOMEXaHUYeCKO | i CHCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
3/IeKTpUYe CKUX ¥ crcTeMbl YTOYHEHHBIX Mogernelt | ameKTpoMexaHuue CKU
cxeM 3/1eMEHTOB X cucTeM ,
AHanuTuueckas
3anmcka
IK-4 Totos | ITK-4.3 Bnageer | Pa3pabotka Paspabotka nepBuuHoro | 29.007 Creupanuct
paccumnThiBaTh Y | HaBbIKAMM OLIEHKM | NMPUHLMNHAIbHON BapuaHTa OTMCaHUs | 110 TPOEKTUPOBaHUIO
TIPOEKTHPOBAaTh BITASTHUSA 3/IeKTpUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHUUeCKO | MHKPO- "
OCHOBHBI® Pa3/TNUHBIX MHKDO3/IeKTPOMEXaHHYeCKO | ¥ CHUCTeMbl Ha YPOBHe | HaHOpPa3MepHBIX
TapameTpsl BO3/efCcTBUI Ha | U cucTeMsl TIPUHLIMNMAIBHON CXeMBbl 3/1eKTpOMexaHu4e CKH
TeXHUKU rapameTpsl X cucTeM ,
HaHOCTPYKTYPHBIX | HaHOCTPYKTYPHBIX Amnanmuruyeckas
MarepHasioB MarepHasoB 3armcKa
pasIMUHOro
(YHKIMOHANMBEHOTO
Ha3HaueHUs
IK-4.1 3Haet | Pa3pabotka PaspaboTka nepBuuHoro | 29.007 Cnenpanuct
TIPUHLIUTIBI MIPYHLIMTHATEHON BapuaHTa OTTMCAHUS | TI0 TPOEKTUPOBaHMIO
TIPOEKTUPOBaHUS 3/1eKTpUYe CKOH CXeMbl | MUKDO3/IEKTDOMEXaHUUeCKO | MHKPO- U
OCHOBHBIX MHKDO3/IeKTPOMEXaHUYeCKO | M cucTeMbl Ha YpOBHe | HaHOpa3MepHBIX
rapameTpoB Wi crucTeMbl NIPUHLIMNMAIBHON CXeMBbl 3/1eKTpOMexaHnve CKH
HAHOCTPYKTYPHBIX X cHucTeM ,
MarepuaaoB AHanuTuueckas
3anMcKa
I1K-4.2 Ymeer | Paspabotka Pa3pabotka nepsuyHoro | 29.007 Crneyuanuct
TIPOBOZIUTH TIPYHLIVTNHATEHON BapuaHTa OTTMCAHUS | TI0 TIPOEKTHPOBaHMIO
OLIeHOYHbIe 3/1eKTprUYe CKOH CXeMbl | MUKPO3/IEKTPOMEXaHIUeCkO | MHKpO- "
pacueTbl OCHOBHBIX | MUKPO3/IeKTPOMeXaHW4YeCKO | 1 CHUCTeMbl Ha YpOBHe | HaHOpa3MepHbIX
rapameTpoB Wi crucTeMsl NIPUHLIMNMAIBHON CXeMBbI 3/1eKTpOMexaHu4e CKU
HaHOCTPYKTYPHBIX X cHUCTeM ,
MaTepuasoB AHanuTthueckas
pasUyYHOro 3anmcka
(hyHKIMOHAMBHOTO
Ha3HaueHust
IK-6 Cniocoben | TTK-6.2 Ymeer | Paspabotka Paspabotka koHeuHoro | 29.007 Cnernuanuct
OCYIIIeCTBIISITh aHa/IM3UPOBaTh MIPYHLIMTNIHAIBHON BapuaHTa OTIMCAHUs | TI0 TIPOEKTUPOBAaHMIO
npodeccuoHalbHy | AesiTelbHOCTh 3/1eKTpUYe CKOH CXeMbI | MUKDO/IEKTPOMEXaHUUeCKO | MHKpO- "
10 JIeSITe/IbHOCTh C | TIpe/NpUsITUI Y | MUKPO3/IeKTPOMeXaHU4YecKO | M cuCTeMbl Ha OCHOBe | HaHOpasMepHbIX
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y4eToM opraHu3anui 1 cucTeMbl YTOUHEHHBIX Mojesieil | sreKTpoMexaHuuyeCcKu
peruoHaIbHbIX MpodUILHON 3/IeMEeHTOB X CUCTEM ,
ocobeHHOCTeM 1 | oTpaciu CBOEro AHanurtnueckas
norpebHOCTeM pervoHa. 3ammcka
paboTonaresiei
IK-6.1 Nwmeet | Pa3paboTka Paspabotka koHeuHoro | 29.007 Cnernuanuct
npe/icTaB/ieHde 00 | MPUHLMITHATBEHOU BapuaHTa OMHCaHUs | TI0 TIPOEKTHPOBaHUIO
0C06EHHOCTSIX 3/IeKTpHUYe CKOU CXeMBI | MUKDO3/IeKTPOMeXaHUUeCKO | MHMKPO- "
peruoHanbHOro MUKPO/IeKTDOMEXaHUYeCKO | B CHCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
pasBUTHS W 3HaeT | ¥ CUCTeMbl YTOUHEHHBIX Mojesieil | sneKTpoMexaHuyeCcKu
crieliirKy pbIHKa 3JIEMEHTOB X CUCTEM ,
Tpyla B obmacte AnanmuTryeckas
npodheCcCUOHaTBEHON 3ammckKa
JlesITe/IbHOCTH.
[TK-6.2 Ymeet | PaspaboTka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct
aHa/IM3MpOBaTh TIPUHLUTINATEHOMN BapuaHTa OMWCAHWs | TI0 TIPOEKTUPOBaHUIO
JIesITeJTbHOCTh 3JIeKTpUYe CKOM CXeMBI | MUKDO3JIEKTPOMEXaHUUeCKO | MHUKDO- u
TIpe/INPUSITHI W | MUKDO3JIEKTPOMEXaHMUeCKo | i CHCTeMbl Ha YpOBHE | HaHOpa3MepHBIX
OpraHu3aLui W cuCTeMbl TIPUHLUIHAIBHON CXeMbl 3/IeKTPOMexaHuyde CKU
MpoUILHON X CUCTEM ,
oTpaciu CBOEro AHanuTthueckas
pervoHa. 3anmcka
[IK-6.1 Nwmeetr | Pa3paboTka Paspabotka nepsuyHoro | 29.007 Creyuanuct
npe/icTaB/ieHde 00 | MPUHLMITHATBEHOU BapuaHTa OMHCaHUs | TI0 TIPOEKTHPOBaHUIO
0COOEHHOCTSIX 3/IeKTprYe CKOU CXeMBbI | MUKDO3/IeKTPOMEXaHUUeCKO | MHUKPO- u
peruoHanbHOro MUKPO/IeKTPOMEXaHUYeCKO | B CHCTeMbl Ha YpPOBHe | HaHOPa3MepHBIX
pa3BUTHS U 3HaeT | ¥ CHUCTeMbI MIPUHLIMTNMATBHON CXeMBbI 3/IeKTPOMeXaHuy4e CKU
crieliirKy pbIHKa X CUCTEM ,
Tpysa B obmactu AHanuTtuueckas
npodheCcCUOHaTBEHON 3ammckKa
JleSITe/TbHOCTH.
TIpUOOPBI u | I[IK-3 T'oroB | T1K-3.3 Bnazgeet | Pa3paboTka Pa3paboTka koHeuHoro | 29.007 Cneuuanuct
YCTPOMCTBA HAaHO - | PACCUUTHIBATH 1 | HaBbIKAMH TIPUHLUIHNAIBHON BapuaHTa OMHYCaHUs | 0 TPOEKTHPOBaHUIO
W MHUKDOCUCTEMHOM | TIPOEKTUPOBAaTh TIOATOTOBKU 3JIeKTpUYe CKOM CXeMBbI | MUKDO3JIeKTPOMEXaHUUeCKO | MHUKDO- u
TeXHUKHU KOMITOHEHTBl HaHO- | TPUHLIUMHAAIBEHBIX MHUKDO3/IeKTPOMeXaHUUYeCcko | i cucTeMbl Ha OCHOBe | HaHOPa3MepHBIX
1 MHKPOCHCTEMHOW | 3/71eKTpUUeCKUX W cuCTeMbl YTOUHEHHBIX Mozesieil | sreKTpoMexaHuyeCcKu
TeXHUKH cxeM 3/1eMEeHTOB X CUCTEM ,
AHanuTtnueckas
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3dI1MCKa

IK-3.1 3Haet | Pa3pabotka PaspaboTka koHeuHoro | 29.007 Cnewnuanuct
TIPUHLIUTIBI MPUHLIMNNAIbHON BapuaHTa OTMCAHUs | 10 TPOEKTUPOBaHUIO
KOHCTPYWPOBaHUs 3/IeKTprYeCKOU CXeMbI | MUKDO3/IeKTPOMEXaHUUEeCKO | MHUKPO- u
OT/leNIbHBIX  OJIOKOB | MUKPO3JIEKTPOMEXaHU4YeCcko | M CHCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
KOMITIOHEHTOB HaHO- | ¥ CUCTeMbI YTOYHEHHBIX Mogerneli | ameKTpoMexaHuueCKU
U MHUKPOCHCTEMHOM 3/1eMEHTOB X cucTeM ,
TeXHUKU AHanuTtnyeckas
3anmcka

IK-3.2 Ymeer | Paspabotka Pa3spabotka koHeuyHoro | 29.007 Cnenyanuct
TIPOBOJUTh NIPUHLIMNNAILHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
OLleHOUHbIe 3J/IeKTpUYe CKOU CXeMBI | MUKDO3/IeKTPOMeXaHUUeCKO | MHUKpO- u
pacueTsl MHKDO3/IeKTPOMEXaHUYeCKO | ¥ CHUCTeMBl Ha OCHOBe | HaHOpPa3MepHBIX
XapaKTepUCTUK Wi crucTeMsl YTOYHEHHBIX Moglerneli | ameKTpoMexaHuueCKU
KOMITIOHEHTOB HaHO- 5/1eMEHTOB X cHucTeM ,
U MUKPOCHCTEMHON Amnanmurnyeckas
TeXHUKU 3anmcKa

IK-4 T'oroB | T1K-4.2 Ymeet | PaspaboTka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct

paccunThIBaTh U | TIPOBOAUTH TIPUHLUIHNAIBHON BapuaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO

MIPOEeKTHPOBaTh OLleHOUHbIe 3/1eKTpHUYe CKOM CXeMbl | MMKDO3/IEKTPOMEXaHUUecko | MHUKpO- "

OCHOBHbIE pacueTbl OCHOBHBIX | MUKPO3/eKTPDOMeXaHW4YeCKO | B CHUCTeMbl Ha ypOBHe | HaHOpa3MepHbIX

rapaMeTpsl rapameTpoB W cucTeMbl TIPUHLUIHAIBHON CXeMbl 3/IeKTPOMexXaHude CKU

TeXHUKH HaHOCTPYKTYPHBIX X CUCTEM ,

HaHOCTPYKTYPHBIX | MarepHasoB Amnanuruyeckas

MarepHuasoB pasIMuHOro 3armcKa

pasIuyHOro (yHKIMOHATBHOTO

(yHKIMOHANMBHOTO | Ha3HAUeHUs!

Ha3HaueHUsl
IIK-4.1 3Haer | Pa3paborka Paspabotka nepsuyuHoro | 29.007 Crneyuanuct
TIPHUHLIUTIBI TIPYHLINNATbHON BapHUaHTa OMHUCaHUs | 10 TPOEKTUPOBaHUIO
TIPOEKTUPOBaHUS 3/1eKTpHUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHHUeCcko | MHKpO- "
OCHOBHBIX MUKpPO/IeKTPOMeXaHUUecko | i CUCTeMbl Ha YpOBHe | HaHOpa3sMepHbIX
rapamMmeTpoB 1 cucTeMbl TIPUHLUMNHAIBHON CXeMbl 3/IeKTpOMexaHuue CKU
HAHOCTPYKTYPHBIX X cucTeM ,
MarepuasoB AHanuTthueckas

3ammcka

[1K-4.3 Bnazgeet | Pa3paboTka Paspabotka nepeuuHoro | 29.007 Cneyuanuct
HaBbIKAMU _ OIIeHKU | TMPUHLMITHAIBHOU BapuaHTa OIMCAHUs | 110 NPOEeKTUPOBaHUIO
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BITASTHUS 3/IeKTpUYe CKOH CXeMbl | MUKPO3JIEKTPOMEXaHUUEeCKO | MHKPO- "
Pa3IMYHBIX MHKpO3/IeKTPOMeXaHHUecko | i CHCTeMbl Ha ypOBHe | HaHOpa3MepHBIX
BO37efCTBUM Ha | I cucrembl TIPUHLUTNATBHON CXeMBI 3/IeKTPOMeXaHude CKU
rapameTpsI X cHucTeM ,
HAHOCTPYKTYPHBIX Amnanmuruueckas
MaTepraJioB 3anuMcka
ITK-6 Cnocoben | TTK-6.1 Nmeet | Pa3paboTka Pa3pabotka koHeuHoro | 29.007 Cnenyanuct
OCYIIIeCTBIISATh npejcTapjaeHrie 00 | MPUHLMMHAIBHON BapuaHTa OTTMCAHUs | TI0 TIPOEKTUPOBaHMIO
npodeccuoHanbHy | 0COGEHHOCTSIX 3/IeKTprUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHIUeCKO | MHKpO- "
10 JesTeNbHOCTh C | PerMOHabHOTO MUKPO3/IEKTPOMEXaHHUeCKO | B CHCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
yueTom pasBUTUsI W 3HaeT | ¥ CUCTeMbl YTOUHEHHBIX Mozesield | 3/1eKTpoMexaHUueCKU
pervoHabHBIX cnequduKy pbIHKa 3/1eMEHTOB X CHCTeM ,
ocobeHHOCTeli  u | Tpyja B obmactu Amnanutuueckas
notpebHoOCTEH ripoeccroHabHON 3armMcKa
pabotoparenei JIesITeTbHOCTH.
I1K-6.2 Ymeer | Paspabotka PaspaboTka koHeuHoro | 29.007 Cnenuanuct
aHaM3UPOBaTh MIPUHLAITAATEHOH BapHaHTa OIMHUCaHUs | 10 TIPOEKTHPOBAHHIO
JIesITeIbHOCTh 3/1eKTpUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHUUEeCKO | MHKPO- "
TIpe/INPUSITHI Y | MUKPO3JIEKTDOMEXaHUYeCcKo | M CHCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
OpraHu3aruit 1 cucrembl YTOUHEHHBIX Mojesiell | 37eKTpoMexaHude CKU
npo¢uILHON 3/IeMEeHTOB X CUCTEM ,
oTpac/iu CBOETO Amnanmuruueckas
pervoHa. 3ammcKa
IK-6.1 Nmeet | Pa3paboTka Pa3spabotka nepBuuHoro | 29.007 Creupanuct
npejcrapjaeHrie 00 | MPUHLMITHAIBHON BapHaHTa OIHCaHUs | M0 TIPOEKTHPOBAHHIO
0Cc06eHHOCTSIX 3/IeKTprUYe CKOH CXeMbl | MUKDO/IEKTPOMEXaHIUUeCKO | MHKPO- "
peruoHaIbHOr0 MHKDO3/IeKTPOMEXaHHYeCKO | ¥ CHUCTeMbl Ha YPOBHe | HaHOpPa3MepHBIX
pasBUTUsI W 3HaeT | ¥ CUCTeMbl NPUHLMNNANBHOM CXeMbI 3/IeKTpOMexaHnve CKU
crienudUKy pbIHKA X CUCTEM ,
Tpyla B obmacte AnanmuTryeckas
ripodeCcCOHANTBEHON 3ammckKa
JIesITeIbHOCTH.
[T1K-6.2 Ymeet | PaszpaboTka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct
aHaM3UPOBaTh MIPUHLAITHATEHOH BapHaHTa OIMHUCaHUs | 10 TIPOEKTHPOBAHHIO
JiesATeNIbHOCTD 3/IeKTpHYe CKOI CXeMbl | MMKPO3/IeKTPOMEXaHHUEeCKO | MHKpPO- U
TIpe/INPUSITHI Y | MUKPO3JIeEKTDOMEXaHUYeCcko | M CHUCTeMbl Ha YpOBHE | HaHOPa3MepHBIX
OpraHu3aLi ¥ crucTeMsl MIPUHLMTNMATBHON CXeMBI 3/IeKTpOMeXaHu4e CKH
nipoduIbHON X CUCTEM ,
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oTpaciu CBO€Ero AHanuTtnueckas
pervoHa. 3anmcKa
IIpoueccsl IK-3 Totos | TIK-3.3 Brazeer | Paspaborka PaspaboTka KoHeuHoro | 29.007 Cnenpamuct
HaHOTEXHOJIOTHM U | pPacCUMTHIBATh 1 | HaBbIKAMH TIPUHLUIHNAIBHON BapuaHTa OMHYCaHUs | 0 TPOEKTHPOBaHUIO
MeTO/bI TIPOeKTUPOBAaTh MOATOTOBKU 3J/1eKTpHYeCKOU CXeMBI | MUKDO3/IeKTPOMEXaHUUEeCKO | MMKPO- u
HaHO/JMarHOCTUKU KOMIIOHEHTbI HaHO- | MPUHLMNMAIbHBIX MHKDPO3/IeKTPOMEXaHUYeCKO | M CHUCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
Y MMUKPOCHCTEMHOM | 3/1eKTpHUeCcKUX Wi crucTeMbl YTOYHEHHBIX Mogerneli | ameKTpoMexaHuueCKU
TeXHUKHU cxemM 3/1eMEeHTOB X CUCTEM ,
AHanuTuueckas
3anMcKa
IK-3.1 3Haer | Pa3paborka Paspabotka koHeyHoro | 29.007 Cnenuanuct
TIPUHLIATIBI MPUHLUINAIBHON BapHUaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
KOHCTPYUPOBaHUs 3/1eKTpHUYe CKOH CXeMBI | MUKDPO3/IeKTPOMEXaHUUeCKO | MHKPO- u
OTZie/IbHBIX  O/IOKOB | MUKDO/IEKTPOMeXaHU4YeCKO | M cucreMbl Ha OCHOBe | HaHOpa3MepHbIX
KOMITIOHEHTOB HaHO- | ¥ CUCTeMBI YTOYHEHHBIX Mogereli | 3meKTpoMexaHuveCKU
U MUKPOCHCTEMHON 3/1IeMEHTOB X cHUCTeM ,
TeXHUKU AHanuTtnyeckas
3ammcka
IK-3.2 Ymeer | Pa3pabotka Pa3pabotka koHeuHoro | 29.007 Cnenumanuct
TIPOBOJUTh MPUHLIMNNAIbHON BapuaHTa OTMCAHUs | 1I0 TIPOEKTHPOBaHUIO
OLleHOUHbIe 3/1eKTpHUYe CKOM CXeMbl | MMKpO3/IEKTPOMEXaHUUeCcko | MHKpO- "
pacueTsl MHUKPO/IeKTPOMEXaHWYeCKO | ¥ CHUCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
XapaKTepUCTHUK W cuCcTeMbl YTOUHEHHBIX MoJesieil | sneKTpoMexaHWyeCcKu
KOMITOHEHTOB HaHO- 3/1eMEHTOB X cucTeM ,
U MHUKPOCHCTEMHOM Amnanuruyeckas
TeXHUKU 3anmcka
IK-4 Toto | T1K-4.2 Ymeer | PaszpaboTka Pa3pabotka nepBuyHoro | 29.007 Cnenuanuct
paccumnThiBaTh U | TIPOBOAUTD NIPUHLIMNNAILHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
TIPOEeKTHUPOBaTh OLleHOUHbIe 3/1eKTpHUYe CKOH CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
OCHOBHbIE pacyeTbl OCHOBHBIX | MUKDO3/IEKTPOMEXaHMUecko | 1 CHCTeMbl Ha YpOBHe | HAaHOPa3MepHBIX
TapameTpsI rapameTpoB ¥ crucTeMsl MIPUHLIMNMATBHON CXeMBbl 3/IeKTpOMexaHn4e CKH
TeXHUKU HaHOCTPYKTYPHBIX X cHucTeM ,
HaHOCTPYKTYPHBIX | MaTepuasioB AHanuTtnueckas
MarepHasoB pasIMyHOro 3armcKa
pasyIMyHOro (yHKIMOHAbHOTO
(YHKIMOHANMBHOTO | Ha3HAUeHUs
Ha3HaueHUsl
IMK-4.1 3Haetr | Pa3pabotka Paspabotka nepeuuHoro | 29.007 Creuuanuct
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TIPUHLIUTIBI MIPYHLIMTHATEHON BapuaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
MIPOEeKTUPOBaHUs 3/1eKTpHUYe CKOM CXeMbl | MMKDO3/IEKTPOMEXaHUUecko | MHUKpO- "
OCHOBHBIX MHKDO3/IeKTPOMEXaHUYeCKO | M CcucTeMbl Ha YpOBHe | HaHOpa3MepHBIX
rapameTpoB W cuCTeMbl TIPUHLUIHAIBHON CXeMbl 3/IeKTPOMexaHuyve CKU
HAHOCTPYKTYPHBIX X CUCTEM ,
MarepuasoB AHanuTtnueckas
3anMcKa
[1K-4.3 Brnazmeet | Pa3paboTka Paspabotka nepsuyHoro | 29.007 Crneyuanuct
HaBBIKAMU  OL[eHKU | TIPHUHLUNHATEHON BapuaHTa OMHUCaHUs | 0 TPOEKTHPOBaHUIO
B/TUSTHUSA 3/1eKTpUYe CKOMN CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
Pa3IMUHbIX MHUKpPO/IeKTpOMeXaHNuecko | i CUCTeMbl Ha YpOBHe | HaHOpasMepHbIX
BO37IeMCTBUM Ha | U cucTeMsl MIPUHLIMNNAIBHON CXeMBI 3/IeKTPOMEeXaHuy4e CKU
riapameTpsl X cHUCTeM ,
HaHOCTPYKTYPHBIX Amnanmutuyeckas
MaTepHasoB 3anmcka
[K-6 Cnocoben | ITIK-6.1 Nmeet | Paspaborka PaspaboTka koHeuHoro | 29.007 Cnenuanuct
OCYIIIeCTB/ISATH npescTapjeHre 00 | MPUHLMITHAAIBHOR BapuaHTa OTIMCAHUs | 10 TPOEKTUPOBaHUIO
npodecCcHOHaBHY | 0COOEHHOCTSIX 3/IeKTprYeCKOU CXeMBbI | MUKDO3/IeKTPOMeXaHUUeCKO | MHUKPO- "
10 [leATeILHOCTh C | perdoHanbHOro MHUKPO/IeKTPOMEXaHWYeCKO | ¥ CHUCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
yueToMm pasBUTUS U 3HaeT | ¥ CUCTeMbI YTOYHEHHBIX Mogerneli | ameKTpoMexaHuyueCKU
pervoHanbHbIX criefuUKy pbIHKa 3/1eMEHTOB X cucTeM ,
ocobeHHOCTel ¥ | Tpyga B o6mactu Amnanuruueckas
noTpebHOCTeH ripode CCHOHATBHOM 3ammcka
paborozarenei JlesITe/IbHOCTH.
IK-6.2 Ymeer | Paspabotka Pa3spabotka koHeuyHoro | 29.007 Cnenuanuct
aHa/IvM3MpoBaTh MIPUHLUIHAIBHON BapHUaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
JlesITeJIbHOCThb 3/1eKTprUYe CKOH CXeMBI | MUKDPO3/IeKTPOMEXaHUUEeCKO | MHKPO- "
TIpe/iNpUSTUIN U | MUKPO3/IeKTPOMeXaHU4YeCKo | 1 cucTeMbl Ha OCHOBe | HaHOpa3MepHbIX
opraHu3aLun Wi crucTeMsl YTOYHEHHBIX Mogereli | 3meKTpoMexaHuueCKU
MPoGUILHOU 3/IeMeHTOB X CUCTEM ,
oTpaciu CBOEro AHanuTthueckas
pervoHa. 3ammcka
[T1K-6.2 Ymeet | PaszpaboTka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct
aHa/IM31pOBaTh MPUHLIMIINATbHON BapuaHTa OTIMCAHUs | 10 TPOEKTHPOBaHUIO
JesITe/IbHOCTh 3/1eKTpHUYe CKOM CXeMbl | MMKpO3/IEKTPOMEXaHUUeCcko | MHKpO- "
TIpe/INPUSITHI W | MHUKPO3JIEKTPOMEXaHUUeCKo | i CHCTeMbl Ha YpOBHE | HaHOpa3MepHBIX
OpraHu3aLui W cuCcTeMbl MIPUHLUINHAIBHON CXeMbI 3/IeKTpOMeXaHuyve CKU
nipoduIbHON X CUCTEM ,
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oTpaciu CBOETO AHanuTtnueckas
pervoHa. 3anmcKa
IK-6.1 Nmeet | Paszpaborka PaspaboTka nepBuuHoro | 29.007 Cnenuanuct
npesicTaB/ieHle 00 | MPUHIMITHATBHOU BapuaHTa OMHYCaHUs | 0 TPOEKTHPOBaHUIO
0COOeHHOCTSIX 3J/1eKTpHYeCKOU CXeMBI | MUKDO3/IeKTPOMEXaHUUEeCKO | MMKPO- u
pernoHanbHOro MHKDO3/IeKTPOMEXaHUYeCKo | M cucTeMbl Ha YpOBHe | HaHOpa3MepHBIX
pasBUTHS U 3HaeT | ¥ CUCTeMsI NIPUHLIMNMAIBHON CXeMbl 3/1eKTpOMexaHuve CKH
cnequdUKy pbIHKa X CUCTEM ,
Tpyla B obnactu AnanmuThyeckas
nipodeccroHanbHON 3ammcka
JlesITe/IbHOCTH.
Pacuer KOMITBIOTEpHOE TIK-3 ToroB | TIK-3.1 3uaet | Pa3paboTka Pa3paboTtka KoHeuHoro | 29.007 Cnenpanuct
NIPOeKTUPOBaHUe NporpamMMHOe pacCcunThIBaTh U | TIPUHLUIBI TIPYHLINNATbHON BapHUaHTa OMHUCaHUS | 10 TPOEKTUPOBaHUIO
rapameTpoB obecrieueHue 71 | IPOEKTUPOBATh KOHCTPYUPOBaHUs 3/1eKTpUYe CKOH CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
HaHOCTPYKTYPHBIX 06paboTku KOMIIOHEHTbI HaHO- | OTZeJbHbIX O/IOKOB | MUKDO/IeKTPOMeXaHW4YeCcKO | M cucreMbl Ha OCHOBe | HaHOpa3MepHbIX
MarepHasoB 3KCIIePUMEHTa/IbHbl | 1 MHUKPOCHCTEMHOM | KOMIIOHEHTOB HaHO- | i CUCTeMbI YTOYHEHHBIX Mogereli | 3meKTpoMexaHuyue CKH
Ppas/IMuHOro X JAHHBIX U | TEeXHUKHU ¥ MHKPOCHCTEMHOM 3/1eMEHTOB X cucTeM ,
(YHKIIMOHANBHOTO | MOJe/MPOBaHMs TeXHUKU AHanuTtnueckas
HasHa4yeHusl TIPOLIECCOB, 3arMcKa
MarepHasoB u
KOMIIOHEHTOB HaHO
- U
MHUKPOCHCTEMHOU
TeXHUKU
IK-3.2 Ymeer | Paspabotka Pa3pabotka koHeuyHoro | 29.007 Cnenuanuct
TIPOBOJUTH MIPUHLUIHAIBHON BapHUaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
OLleHOUYHbIe 3/1eKTprUYe CKOH CXeMBI | MUKDPO3/IeKTPOMEXaHUUEeCKO | MHKPO- u
pacueTsl MMKpPO/IeKTPOMeXaHNUecko | i CUCTeMbl Ha OCHOBe | HaHOpa3sMepHbIX
XapaKTepUCTUK Wi crucTeMsl YTOYHEHHBIX Mogereli | 3meKTpoMexaHuueCKU
KOMIIOHEHTOB HaHO- 3/1IeMEHTOB X cHUCTeM ,
YU MHKPOCHCTEMHOM Amnanurnyeckas
TEXHHUKU 3ammcka
IK-3.3 Bnaneer | Pa3pabotka Pa3pabotka koHeuHoro | 29.007 Cnenuanuct
HaBbIKaMH MPUHLIMIINATbHON BapuaHTa OTIMCAHUs | 10 TPOEKTHPOBaHUIO
TIO/ITOTOBKU 3/1eKTpHUYe CKOM CXeMbl | MMKpO3/IEKTPOMEXaHUUeCcko | MHKpO- "
TIPUHLUMHAIbHBIX MHUKPO/IeKTPOMEXaHWYeCKO | ¥ CHUCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
371eKTpHUYeCKUX W cuCcTeMbl YTOUHEHHBIX MoJesieil | s7eKTpoMexaHWyeCcKu
cxeM 3/1eMEHTOB X cucTeM ,
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AHanmuTuyeckas
3arMcKa

[K-4 Totos | ITK-4.1 3Haet | Pa3pabotka PaspaboTka nepBuuHoro | 29.007 Cnenuanuct
PaCcCUUTHIBATh Y | TIPUHLUIIBI TIPYHLIMTIHATEHON BapuaHTa OMHYCaHUs | 0 TPOEKTHPOBaHUIO
TIPOeKTUPOBAaTh TIPOEKTUPOBaHUS 3J/1eKTpHYeCKOU CXeMBI | MUKDO3/IeKTPOMEXaHUUEeCKO | MMKPO- u
OCHOBHbIE OCHOBHBIX MHKDO3/IeKTPOMEXaHUYeCKo | M cucTeMbl Ha YpOBHe | HaHOpa3MepHBIX
rapameTpsl rapameTpoB Wi crucTeMbl NIPUHLIMNMAIBHON CXeMbl 3/1eKTpOMexaHuve CKH
TeXHUKH HAHOCTPYKTYPHBIX X CUCTEM ,
HaHOCTPYKTYPHBIX | MaTepHhasoB AHanuTtnyeckas
MarepHuasoB 3ammcKa
pas/IMUHOro
(YHKIMOHANMBEHOTO
HasHaueHMs
[IK-4.2 Ymeer | Paspabotka Paspabotka nepsuyuHoro | 29.007 Crneyuanuct
TIPOBOJUTH NIPUHLIMNNAILHON BapuaHTa OIUCaHUs | 1I0 TPOEeKTUPOBaHUIO
OLIeHOUHbIe 3/IeKTpHUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHHUeCko | MHKpO- "
pacueTbl OCHOBHBIX | MUKPO3/eKTPOMeXaHW4YeCKO | B CHCTeMbl Ha ypOBHe | HaHOpa3MepHBIX
rapamMmeTpoB 1 cucTeMbl TIPUHLUMNHAIbHON CXeMbl 3/IeKTpOMexaHuue CKU
HAHOCTPYKTYPHBIX X CUCTEM ,
MarepuasoB AHanuTthueckas
pasIMyHOro 3armcKa
(yHKIMOHAILHOTO
Ha3HaueHUs
IK-4.3 Bnageer | Pa3pabotka Pa3spabotka nepBuuHoro | 29.007 Creupanuct
HaBbIKAMU  OLIeHKU | MPUHLMITHAIBHOU BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
BJTUSTHUS 3J/IeKTpUYe CKOU CXeMbI | MUKDO3/IeKTPOMeXaHUUeCKO | MHUKpO- u
PpasIAYHbIX MHKDO3/IeKTPOMEXaHHYeCKO | ¥ CHUCTeMbl Ha YPOBHe | HaHOpPa3MepHBIX
BO37elCTBUN Ha | ¥ cucTeMsl NIPUHLIMNMAIBHON CXeMBbl 3/1eKTpOMexaHu4e CKU
rapameTpsl X cHucTeM ,
HaHOCTPYKTYPHBIX Amnanmurnyeckas
MarepHasoB 3anmcKa
ITK-6 Criocoben | ITK-6.2 Ymeet | PaspaboTka Pa3paboTka koHeuHoro | 29.007 Cneuuanuct
OCYILIeCTB/IATh aHa/IM3MpoBaTh TIPUHLUIHNAIBHON BapuaHTa OMHYCaHUs | 0 TPOEKTHPOBaHUIO
npodecCcOHaMbHY | [eATebHOCTD 3/1eKTpHUYe CKOM CXeMbl | MMKDO3/IEKTPOMEXaHUUeCcko | MHMKpO- "
10 JIeTe/IbHOCTh C | TIPeANpUsITHI Y | MUKPO3/IeKTPOMeXaHU4YeCKO | M cucTeMbl Ha OCHOBe | HaHOpa3MepHbIX
y4eToM OpraHu3aLui W cuCTeMbl YTOUHEHHBIX Mozesieil | sreKTpoMexaHuyeCcKu
permuoHanbHbIX nipouIbHON 3/1eMEeHTOB X CUCTEM ,
ocobeHHOCTe W | oTpaciu CBOETO Ananuruyeckast
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notpebHOCTeMH pervoHa. 3ammcKa
paboToaresneit
IK-6.1 Nmeet | Paszpaborka PaspaboTka KoHeuyHoro | 29.007 Crnernuanuct
npesicTaB/ieHle 00 | MPUHIMITHATBHOU BapuaHTa OTTMCAHUS | TI0 TPOEKTUPOBAaHMIO
0COOeHHOCTSIX 3/1eKTpUYe CKOH CXeMbl | MUKPO3JIEKTPOMEXaHUUeCKO | MHKPO- U
pernoHanbHOro MHKDPO3/IeKTPOMEXaHUYeCKO | M CHUCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
pasBUTHS U 3HaeT | ¥ CUCTeMsI YTOYHEHHBIX Mogerneli | ameKTpoMexaHuueCKU
cnequdUKy pbIHKa 3/1IeMEHTOB X cHucTeM ,
Tpyla B obnactu AnanmuThyeckas
nipodeccroHanbHON 3ammcka
JlesITe/IbHOCTH.
[1K-6.2 Ymeer | PaszpaboTka Pa3paboTtka nepBuyHoro | 29.007 Cnenuanuct
aHa/IM3UPOBaTh TIPYHLINNATbHON BapuaHTa OITMCAHUS | TI0 TIPOEKTUPOBaHMIO
JLesITe/IbHOCTh 3/1eKTpUYe CKOH CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
TIpe/iNpUSTUI U | MUKPO3/IeKTPOMeXaHU4YeCKO | 1 CHUCTeMbl Ha YpOBHe | HaHOpa3MepHbIX
OpraHu3arui 1 cucTembl TIPUHLUTINATBHON CXeMBI 3/IeKTPOMEeXaHude CKU
NpodUILHON X CUCTEM ,
oTpaciu CBOETO Amnanmuruueckas
pervoHa. 3anmcKa
IK-6.1 Nmeet | Paszpaborka PaspaboTka nepBuuHoro | 29.007 Cnenuanuct
nipesicTapjeHre 00 | MPUHLMITHAAIBHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
0COOeHHOCTSIX 3/IeKTpUYe CKOH CXeMbl | MUKPO3/IEKTPOMEXaHUUeCKO | MHKPO- U
peruoHaabHOr0 MHUKDO3/IeKTPOMEXaHUYeCKO | ¥ CHUCTeMBl Ha YPOBHe | HaHOpa3MepHBIX
pasBUTUS U 3HaeT | ¥ CUCTeMsl NIPUHLIMIMAIBHON CXeMbl 3/1eKTpOMexaHuve CKH
criefu(UKy pbIHKa X cucTeM ,
Tpyla B obnactu AnanmuThyeckas
ripode CCHOHATBHOM 3armcKa
JlesITe/IbHOCTH.
nprubopbI u | IIK-3 Toros | IIK-3.1 3Haer | Pa3paborka Paspabotka koHeuyHoro | 29.007 Cnenuyanuct
YCTPOMCTBA HAHO - | PAaCCYUTHIBATH Y | TIPUHLUITBI TIPYHLINNATbHON BapuaHTa OITMCAHUS | TI0 TIPOEKTHPOBaHMIO
¥ MUKDOCHCTEMHOW | TIPOEKTHPOBATh KOHCTPYUPOBaHUS 3/1eKTpHUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHHUeCcko | MHKpO- "
TeXHUKU KOMIIOHEHTbI HaHO- | OT/ieJIbHbIX O/IOKOB | MUKDO/IeKTPOMeXaHW4YeCcKO | M cucreMbl Ha OCHOBe | HaHOpasMepHbIX
¥ MHUKDPOCHCTEMHOM | KOMITOHEHTOB HaHO- | ¥ CHCTeMbI YTOYHEHHBIX Mogerneli | 3meKTpoMexaHuue CKU
TeXHUKH ¥ MHKPOCHCTEMHOM 3/1eMEHTOB X cucTeM ,
TeXHUKU AHanuTnyeckas
3ammcKa
[IK-3.3 Bnazgeet | Pa3paboTka Paspabotka koHeuHoro | 29.007 Cneuuanuct
HaBbIKaMH NIPUHLIMNHAIbHON BapuaHTa OIMCAHUs | 110 NPOEeKTUPOBaHUIO
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TIO/ITOTOBKH 3/IeKTpUYe CKOH CXeMbl | MUKPO3JIEKTPOMEXaHUUEeCKO | MHKPO- "
TIPUHLIMTIMAIbHBIX MHKDO3/IeKTPOMEeXaHUUeCKo | ¥ CHUCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
3/IeKTPUYe CKUX Wi crucTeMbl YTOYHEHHBIX Mogerneli | ameKTpoMexaHuyueCKU
cxeM 3/1IeMEHTOB X cHucTeM ,
AHanuTuueckas
3anMcKa

IK-3.2 Ymeer | Paspabotka Pa3pabotka koHeuHoro | 29.007 Cnenyanuct
TIPOBOJUTH TIPYHLIMTHATBHON BapuaHTa OTTMCAHUs | TI0 TIPOEKTUPOBaHMIO
OLIeHOUHbIe 3/IeKTprUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHIUeCKO | MHKpO- "
pacueTsl MUKpO3/IeKTpOMeXaHNUecko | i CUCTeMbl Ha OCHOBe | HaHOpa3sMepHbIX
XapaKTepUCTHK Wi crucTeMsl YTOYHEHHBIX Mogerneli | ameKTpoMexaHuueCKU
KOMIIOHEHTOB HaHO- 3/1eMEHTOB X CHCTeM ,
U MUKPOCHCTEMHON Amnanmurnyeckas
TeXHUKU 3anMcKa

IK-4 T'oroB | T1K-4.2 Ymeet | PaspaboTka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct

pacCUnThHIBaTh Y | IPOBOAUTH MIPYHLIMNHAIbHON BapMaHTa OTMCAHUS | TI0 TPOEKTUPOBaHMIO

MIPOEeKTHPOBaTh OLleHOUHbIe 3/1eKTpHUYe CKOM CXeMbl | MMKDO3/IEKTPOMeXaHUUecko | MHKpO- "

OCHOBHbI® pacueTbl OCHOBHBIX | MUKPO3JIEKTPOMEXaHUYeCKO | M CHUCTeMbl Ha YpOBHe | HaHOPa3MepHBIX

rapameTpsI rapamMeTpOB W cucTeMbl MIPUHLIMTNATBHON CXeMBbI 3/IeKTPOMeXaHu4e CKU

TeXHUKH HaHOCTPYKTYPHBIX X cucTeM ,

HaHOCTPYKTYPHBIX | MarepuasoB Amnanuruyeckas

MarepHrasioB PEEYIZEIE0Y0) 3ammcka

pasIuyHOro (yHKIMOHATBHOTO

(yHKIMOHANMBHOTO | Ha3HaueHUst

Ha3HaueHUsI
[1K-4.3 Brazmeet | Pa3paboTka Pa3pabotka nepBuyHoro | 29.007 Cnenuanuct
HaBbIKAM{  OL|eHKU | TIPUHLUNHATBEHOMN BapMaHTa OITMCAHUS | TI0 TIPOEKTHPOBaHMIO
B/IUSTHUSA 3/1eKTpHUYe CKOH CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
Pa3/IMUHbIX MHUKpPO/IeKTPOMeXaHNUUecko | i CUCTeMbl Ha YpOBHe | HaHOpa3MepHbIX
BO37eHCTBUM Ha | ¥ cucTembl TIPUHLUTINATBHON CXeMBI 3/IeKTPOMEeXaHude CKU
rapameTpsl X cucTeM ,
HAHOCTPYKTYPHBIX Amnanmuruueckas
MarepHasoB 3anmcka
IK-4.1 3Haet | Pa3pabotka PaspaboTka nepBuuHoro | 29.007 Cnenuanuct
TIPUHLIUTIBI TIPUHLIMINAIbHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
TIPOEKTUPOBaHUS 3/IeKTpUYe CKOH CXeMbl | MUKPO3/IEKTPOMEXaHUUeCKO | MHUKPO- U
OCHOBHBIX MHKDO3/IeKTPOMEXaHHYeCKO | i CHUCTeMBbl Ha ypOBHe | HaHOpa3MepHBIX
rapamMeTpoB W crucTeMsl NIPUHLIMNMATBHON CXeMbl 3/1eKTpOMexaHu4e CKH
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HAHOCTPYKTYPHBIX X cHucTeM ,
MaTepuasoB AHanuTthueckas
3anMcKa
[IK-6 Cnocoben | TTK-6.2 Ymeer | Pa3pabotka Paspabotka koHeuHoro | 29.007 Cnenmanuct
OCYIIeCTBIISITh aHa/IM3UPOBaTh TIPYHLIMTHATBHON BapuaHTa OTIMCAHUs | TI0 TIPOEKTUPOBAaHMIO
npodeccUOHabHY | [eATelbHOCTD 3/1eKTpHUYe CKOM CXeMbl | MMKpO3/IEKTPOMEXaHUUecko | MHKpO- "
10 JIeTe/IbHOCTh C | TNpeANpUsITHI Y | MUKPO3/IeKTPOMeXaHU4YeCKO | ¥ cuCTeMbl Ha OCHOBe | HaHOpasMepHbIX
yueTom OpraHM3aLi W crucTeMbl YTOYHEHHBIX Mogerneli | 3mMeKTpoMexaHuue CKU
PervoHabHBIX TpoduIbHON 3/1IeMeHTOB X cHucTeM ,
ocobeHHOCTE ¥ | OTpaciu CBOETO Amnanuruyeckas
noTpeGHOCTEH pervoHa. 3arnmcKa
paboToaresniei
ITK-6.1 Nmeet | Paspabotka Pa3paboTka koHeuHoro | 29.007 Cmenuamuct
npejcrapjaeHre 00 | MPUHLMITHAIBHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
0CO0OEeHHOCTSIX 3/1eKTpHUYe CKOM CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
peruoHaIbHOro MHKDO3/IeKTPOMEXaHUYeCKO | M CHUCTeMbl Ha OCHOBe | HaHOpPa3MepHBIX
pasBUTHS W 3HaeT | ¥ CUCTeMbl YTOYHEHHBIX Mogernelt | ameKTpoMexaHuue CKU
cnequdUKy pbIHKa 3/1IeMEeHTOB X cHucTeM ,
Tpysa B obmactu Amnanmuruueckas
ripodeCcCOHANIBEHON 3ammckKa
JlesITe/IbHOCTH.
[IK-6.1 Nwmeetr | Pa3paboTka Paspabotka nepeuuHoro | 29.007 Cneyuanuct
npejcTapjaeHrie 00 | MPUHLMMHAIBHON BapuaHTa OTTMCAHUs | TI0 TIPOEKTUPOBaHMIO
0Cc06eHHOCTSIX 3/1eKTpHUYeCKOM CXeMbl | MMKpO3/IeKTPOMeXaHUUeCcko | MHKpO- u
perroHanbHOro MMKpO3/IeKTpOMeXaHNuecko | i CUCTeMbl Ha YpOBHe | HaHOpa3sMepHbIX
pa3BUTHS U 3HaeT | ¥ CHUCTeMbI MIPUHLIMTIMATBHON CXeMBbI 3/IeKTpOMexaHu4e CKH
cneuduKy pbIHKa X CHUCTeM ,
Tpyia B obsnactu Amnanmuruyeckas
ripoeccroHabHON 3arMcKa
JIesITeIbHOCTH.
I1K-6.2 Ymeer | Paspaborka PaspaboTka niepuyHoro | 29.007  Crienmanuct
aHa/IM3UpoBaTh NIPUHLIMNNAILHON BapuaHTa OIMCaHUs | 1I0 TPOEKTUPOBaHUIO
JIesITeIbHOCTh 3/1eKTpUYe CKOH CXeMbl | MUKPOJIEKTPOMEXaHUUeCKO | MHKPO- "
TIpeANPUSITHI Y | MUKPO3/IeKTPOMeXaHU4YeCcKO | B CHUCTeMbl Ha ypOBHe | HaHOpasMepHBIX
OpraHu3aruit 1 cucrembl TIPUHLUTNATBHON CXeMBI 3/IeKTPOMeXaHude CKU
nipoduIbHON X cHucTeM ,
oTpac/iu CBOETO Amnanmuruueckas
pervoHa. 3anMcKa
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TIporeccer TIK-3 T'oroB | T1K-3.3 Bnazmeet | Pa3paboTka Pa3paboTka koHeuHoro | 29.007 Cneuuanuct
HAaHOTEXHOJIOTUM U | PacCUUTHIBATh U | HaBBIKAMH TIPUHLUTTHATEHOM BapuaHTa OTHCaHUs | TI0 TIPOEKTHPOBaHUIO
MeTO/IbI TIPOEKTUPOBATh TIOATOTOBKU 3JIeKTpHYe CKOU CXeMBbI | MUKDO3JIEKTPOMEXaHUUeCKO | MHUKPO- u
HaHOZAWAarHOCTUKU KOMITOHEHTBl HaHO- | MPUHLUNHAIbHBIX MHUKPO/IeKTPOMEXaHWYeCKO | ¥ CHUCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
W MUKPOCHUCTEMHOW | 3/1eKTpUUeCKUX W cuCcTeMbl YTOUHEHHBIX MoJesieil | seKTpoMexaHWyeCcKu
TeXHUKHU cxem 3/IeMEeHTOB X CUCTEM ,
AHanuTuyeckas
3anmcka
IIK-3.1 3Haer | Pa3paborka Pa3paboTka KOoHeyHoro | 29.007 Croenuanuct
TIPUHLIUIIBI TIPUHLUIHATBHOMN BapuaHTa OMHCaHUs | TI0 TIPOEKTHPOBaHUIO
KOHCTPYUPOBaHUs 3J/IeKTprYe CKOU CXeMBbI | MUKDO3/IeKTPOMEXaHUUeCKO | MHUKPO- u
OTZENbHBIX OIOKOB | MHUKDOYJIEKTPOMEXaHUYeCKO | M CHUCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
KOMITOHEHTOB HaHO- | 1 CUCTeMbI YTOUHEHHBIX Mojiesiell | 37eKTpoMexaHude CKU
U MHKPOCHCTEMHOM 3JIEMEHTOB X CUCTEM ,
TeXHUKU AHanuTtnueckas
3ammckKa
IK-3.2 Ymeer | Paspaborka PaspaboTka KoHeuyHoro | 29.007 Crnernuanuct
TIPOBOAUTH TIPUHLUIHNAIBHON BapuaHTa OMHYCaHUs | 0 TPOEKTHPOBaHUIO
OLIeHOUYHbIe 3/1eKTpHYe CKOU CXeMBI | MUKDO3/IeKTPOMEXaHUUEeCKO | MMKpO- u
pacyeTsl MHUKDO3/IeKTPOMeXaHWYeck0 | i cucTeMbl Ha OCHOBe | HaHOPa3MepHBIX
XapaKTepUCTUK 1 cucrembl YTOUHEHHBIX Mojesiell | s7eKTpoMexaHuye KU
KOMIIOHEHTOB HaHO- 3/1eMEeHTOB X CUCTEM ,
U MHKDPOCUCTEMHOMH AHanuTtnyeckas
TeXHUKU 3ammckKa
ITIK-4 Toros | IIK-4.1 3Haer | Pa3paborka Pa3pabotka nepsuyHoro | 29.007 Crneyuanuct
pacCcunThIBaTh U | TIPUHLUIBI MIPUHLUIHAIBHON BapHUaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
MIPOEKTUPOBAaTh NPOEKTUPOBAHUS 3/1eKTprUYe CKOH CXeMBI | MUKDPO3/IeKTPOMEXaHUUEeCKO | MHKPO- u
OCHOBHbIE OCHOBHBIX MHKDO3JIEKTPOMeXaHUUeCcKo | i CHUCTeMbl Ha YpOBHE | HaHOpa3MEepPHBIX
rapamMeTpsl rapameTpoB 1 cucTeMbl TIPUHLUNHAIBHON CXeMbl 3/IeKTpOMexaHuue CKU
TeXHUKHU HaHOCTPYKTYPHBIX X CUCTEM ,
HaHOCTPYKTYPHBIX | MaTepHhasioB AHanutnueckas
MaTepHasioB 3ammcka
pas/IuyHOro
(yHKLMOHATBHOTO
HasHaueHUs
[1K-4.2 Ymeer | Paszpabotka Paspabotka nepeuuHoro | 29.007 Cneyuanuct
TIPOBOAUTE NPUHLUINAIBHON BapHUaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
OLleHOYHbIe 3JIeKTpHUYe CKOU CXeMbl | MUKDO3JIEKTPOMEXaHUUeCKO | MHKPO- u
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pacueTbl OCHOBHBIX | MUKPO3JIEKTPOMEXaHUYeCKO | M CHUCTeMbl Ha YpOBHe | HaHOPa3MepHBIX
rapamMeTpoB ¥ crcTeMbl MIPUHLIMIMAIBHON CXeMbl 3/1eKTpOMexaHn4e CKH
HaHOCTPYKTYPHBIX X cucTeM ,
MarepuaioB AHanuTuueckas
PEEYZEIE0Y0) 3anmcka
(YHKLIMOHATBHOTO
HasHaueHus!
[1K-4.3 Brnazmeet | Pa3paboTka Paspabotka nepsuyHoro | 29.007 Crneyuanuct
HaBBIKAMU  OL[eHKU | TIPHUHLUNHATEHON BapuaHTa OTTMCAHUS | TI0 TIPOEKTHPOBaHMIO
B/TUSTHUSA 3/1eKTpUYe CKOMN CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
Pa3IMUHbIX MHUKpPO/IeKTpOMeXaHNuecko | i CUCTeMbl Ha YpOBHe | HaHOpasMepHbIX
BO37IeMCTBUM Ha | U cucTeMsl MIPUHLIMNNAIBHON CXeMBI 3/IeKTPOMEeXaHuy4e CKU
riapameTpsl X cHUCTeM ,
HaHOCTPYKTYPHBIX Amnanmutuyeckas
MarepHasoB 3ammcKa
[K-6 Cnocoben | ITIK-6.2 Ymeer | Paspabotka PaspaboTka koHeuHoro | 29.007 Cnenuanuct
OCYIIIeCTB/ISATH aHa/IM3UpOBaTh MIPUHLIMNNATbHON BapuaHTa OTIMCAHUs | 10 TPOEKTUPOBaHUIO
npodecCHOHANBHY | JeATebHOCTD 3/1eKTpUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHUUEeCKO | MHKPO- "
10 JIeITeIbHOCTh C | TIPeATPUSITHI Y | MUKPO3JIEKTDOMEXaHUYeCcKo | M CHCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
yUeToM OpraHu3aruit 1 cucrembl YTOUHEHHBIX Mojesiell | 37eKTpoMexaHude CKU
peruoHanbHbIX npo¢uILHON 3/IeMEeHTOB X CUCTEM ,
ocobeHHOCTeHl U | OoTpac/M CBOEro Amnanmuruueckas
noTpebHOCTeH pervioHa. 3anmcka
paboTonareneit
IK-6.1 Nmeet | Pa3paboTka Pa3pabotka koHeuyHoro | 29.007 Cnenuanuct
npefcTaB/ieHde 00 | TPUHLMTHAATBHON BapuaHTa OTTMCAHUS | TI0 TIPOEKTHPOBaHMIO
0C06eHHOCTSIX 3/1eKTprUYe CKOH CXeMbl | MUKPO3/IEKTPOMEXaHIUeCkO | MHKpO- "
PervoHanbHOro MMKpPO/IeKTPOMeXaHNUecko | i CUCTeMbl Ha OCHOBe | HaHOpa3sMepHbIX
pasBUTHA U 3HaeT | ¥ CUCTeMBI YTOYHEHHBIX Mogereli | 3meKTpoMexaHuueCKU
cnequduKy pbIHKa 3/1IeMEHTOB X cHUCTeM ,
Tpyla B obmactH Amnanurnyeckas
nipodecCcOHaTBHON 3ammcKa
JIesITeIbHOCTH.
IK-6.2 Ymeer | Paspaborka PaspaboTka nepBuuHoro | 29.007 Cnenuanuct
aHa/IM3UpOBaTh TIPUHLIMINAIbHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
JIesITeIbHOCTh 3/IeKTpUYe CKOH CXeMbl | MUKPO3/IEKTPOMEXaHUUeCKO | MHUKPO- U
TIPeINPUSITHI ¥ | MUKPO3JIeKTPOMeXaHU4YeCcko | 1 CHUCTeMbl Ha YpOBHE | HaHOPa3MepHBIX
OpraHu3anui i cucrembl TIPUHLUIHAAIBHON CXeMbl 3/IeKTPOMeXaHuue CKU
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nipoduIbHON X cHucTeM ,
oTpaciu CBOEro AHanuTthueckas
pervoHa. 3anMcKa
IIK-6.1 Nwmeetr | Pa3paboTka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct
npesicTaB/ieHe 00 | MPUHOMITHATBEHOU BapuaHTa OTIMCAHUs | TI0 TIPOEKTUPOBAaHMIO
0Cc06eHHOCTSIX 3/1eKTpHUYe CKOM CXeMbl | MMKpO3/IEKTPOMEXaHUUecko | MHKpO- "
pervoHanbHOro MHKDPO3/IeKTPOMeXaHUYeCcKo | M cucTeMbl Ha YpOBHe | HaHOpasMepHBIX
pa3BUTHS U 3HaeT | ¥ CHUCTeMbI MIPUHLIMTNNATBHON CXeMBI 3/IeKTpOMeXaHu4e CKH
cnequdUKy pbIHKa X cHucTeM ,
Tpyia B obmactu Amnanuruyeckas
nipodeccroHanbHON 3ammcka
JIesITeIbHOCTH.
Cbop ¥ aHa/mU3 | KOMITbIOTEPHOE IK-3 Totos | TTK-3.3 Bnageer | Pa3pabotka Paspabotka koHeuHoro | 29.007  CreLyanuct
UCXOHBIX JIaHHBIX | IpOrpaMMHOe paccunThiBaTh U | HaBbIKaMU NIPUHLIMNHNAILHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
J0Js pacueta U | obecrieueHHe il | NIPOEKTHPOBAaTh TOAATOTOBKU 3/1eKTpHUYe CKOM CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
TIPOEKTUPOBaHUS 00paboTku KOMITOHEHTbI HaHO- | MPUHLMNHMAIbHBIX MHKDO3/IeKTPOMEXaHUYeCKO | M CHUCTeMbl Ha OCHOBe | HaHOpPa3MepHBIX
HaHo- Y | 9KCTIepUMeHTalbHbl | U MUKPOCHCTEMHOM | 3/1eKTpHUecKUX ¥ crucTeMbl YTOYHEHHBIX Mogernelt | ameKTpoMexaHuue CKU
MHUKDPOCHCTEM X JIAHHBIX U | TEXHUKH cxeM 3/1IeMEeHTOB X cHucTeM ,
Pa3/MUHOrO MOJIe/TMPOBAHUS Amnanmuruueckas
(YHKIMOHANBbHOTO | TIPOLIeCCOB, 3armcKa
HasHaueHus MarepH1asoB "
KOMIIOHEHTOB HaHO
- "
MHUKPOCHCTEMHOMN
TeXHUKU
IK-3.2 Ymeer | Paspabotka Pa3paboTka KOoHeyHoro | 29.007 Croenuanuct
TIPOBOZUTH TIPYHLIMTINATbHON BapMaHTa OITMCAHUS | TI0 TIPOEKTHPOBaHMIO
OLleHOUHbIe 3/1eKTpHUYe CKOH CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
pacueTsl MUKpPO/IeKTPOMEeXaHNUUecko | i CUCTeMBl Ha OCHOBe | HaHOpa3sMepHbIX
XapaKTepUCTHK ¥ crucTeMsl YTOYHEHHBIX Mogereli | 3meKTpoMexaHuyue CKH
KOMITOHEHTOB HaHO- 3/1eMEHTOB X cucTeM ,
U MHUKPOCHCTEMHOMN Amnanmuruueckas
TEXHHUKU 3anmcKa
IK-3.1 3Haet | Pa3pabotka PaspaboTka KoHeuyHoro | 29.007 Crnewnuanuct
TIPUHLIUTIBI TIPUHLIMINAIbHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
KOHCTPYMPOBaHUS 3/IeKTpUYe CKOH CXeMbl | MUKPO3/IEKTPOMEXaHUUeCKO | MHUKPO- U
OTZE/bHBIX O/IOKOB | MUKDOYJIEKTPDOMEXaHUUYECKO | i CHUCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
KOMIIOHEHTOB HaHO- | ¥ CUCTeMbl YTOYHEHHbIX Moglerneli | ameKTpoMexaHuueCcKU
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U MMKPOCHCTEMHOMN 3JIEMEHTOB X CUCTEM ,
TeXHUKU AHanuTthueckas
3ammckKa
TIK-4 ToroB | T1K-4.2 Ymeet | Paszpabotka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct
PaCCUUTHIBATh Y | TIPOBOAUTH TIPYHLIMTHATBHON BapuaHTa OMHYCaHUs | 0 TPOEKTHPOBaHUIO
TIPOEKTUPOBATh OLleHOYHbIe 3JIeKTpHUYe CKOU CXeMBI | MUKDO3JIeKTPOMEXaHUUeCKO | MHUKDO- u
OCHOBHEIE pacyeTbl OCHOBHBIX | MUKDO3/IeKTPOMEXaHMUECKO | I CHUCTeMbl Ha YpOBHe | HaHOpa3MepHBIX
rapaMeTpsl rapameTpoB W cucTeMbl TIPUHLUIHAIBHON CXeMbl 3/IeKTPOMeXaHuyde CKU
TeXHUKH HaHOCTPYKTYPHBIX X CUCTEM ,
HaHOCTPYKTYPHBIX | MaTepuasoB AHanuTtuueckas
MaTepuasioB pa3/IMnyHOro 3ammcka
pas/Iu4yHOro (hyHKIMOHABHOTO
(YHKUMOHANMBHOTO | Ha3HaYeHHs
HaszHaueHUs
[IK-4.1 3uaeT | Pa3paboTtka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct
TIPUHLIUTIBI TIPUHLUTINATEHOMN BapuaHTa OMWCAHWs | TI0 TIPOEKTUPOBaHUIO
TIPOEKTUPOBAHUS 3JIeKTpUYe CKOM CXeMBI | MUKDO3JIEKTPOMEXaHUUeCKO | MHUKDO- u
OCHOBHBIX MHUKPO3/IeKTPOMeXaHWYeCko | i CHUCTeMbl Ha YpOBHe | HaHOPa3MepHBIX
rapamMmeTpoB W cuCTeMbl TIPUHLUIHAIBHON CXeMbl 3/IeKTPOMexaHuyde CKU
HaHOCTPYKTYPHBIX X CUCTEM ,
MaTepuasoB AHanuTthueckas
3anmcka
[1K-4.3 Brazeet | Pa3paboTka Paspabotka nepsuyHoro | 29.007 Creyuanuct
HaBbIKAMU  OLI€HKHU | TIPUHLIUITHATbHON BapuaHTa OMHCaHUs | TI0 TIPOEKTHPOBaHUIO
B/USIHUS 3/IeKTprYe CKOU CXeMBbI | MUKDO3/IeKTPOMEXaHUUeCKO | MHUKPO- u
Ppa3MUYHbIX MUKPO/IeKTPOMEXaHUYeCKO | B CHCTeMbl Ha YpPOBHe | HaHOPa3MepHBIX
BO37leMCTBUM Ha | U cucTeMsl MIPUHLIMTNMATBHON CXeMBbI 3/IeKTPOMeXaHuy4e CKU
rapameTpsl X CUCTEM ,
HaHOCTPYKTYPHBIX AHanuTtuueckas
MaTepuasioB 3ammcKa
[1K-6 Cnocoben | ITIK-6.2 Ymeer | Paspaborka PaspaboTka koHeuyHoro | 29.007 Cnewnuanuct
OCYILIeCTB/IATh aHa/M3MpoBaTh TIPUHLUIHAIBHON BapuaHTa OMYCaHUs | IO TPOEKTHPOBaHUIO
npodecCHOHANBHY | JeATebHOCTD 3/IeKTprYeCKOU CXeMBbI | MUKDO3/IeKTPOMeXaHUUeCKO | MHUKpO- "
10 [IeATeNIbHOCTb C | TIpeJIpUSATHIA ¥ | MHKPO3JIEKTPOMeXaHHUeCKo | i cucTeMbl Ha OCHOBe | HaHOpa3MepHBIX
yUeToM OpraHu3aruit 1 cucrembl YTOUHEHHBIX Mojesiell | 37eKTpoMexaHude CKU
permuoHanbHbIX nipoduIbHON 3JIEMEHTOB X CUCTEM ,
ocobeHHOCTeH U | oTpaciu CBO€Ero AHanuTtnyeckas
norpebHOCTeH pervoHa. 3ammckKa
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paborozareneit

IK-6.1 Nmeet | Paspaborka PaspaboTka koHeuHoro | 29.007 Cnewnuanuct
npescTapjeHrie 00 | MPUHLMITHAAIBHOR BapuaHTa OTMCAHUs | 10 TPOEKTUPOBaHUIO
0COOEHHOCTSIX 3/IeKTprYeCKOU CXeMbl | MUKPO3/IEKTPOMEXaHUUeCKO | MHKPO- "
peruoHanbHOro MHUKPO/IeKTPOMEXaHWYeCKO | ¥ CHUCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
pasBUTUS U 3HaeT | ¥ CUCTeMsl YTOYHEHHBIX Mogerneli | ameKTpoMexaHuueCKU
criefuUKy pbIHKa 3/1eMEHTOB X cucTeM ,
Tpyla B obnactu AnanmiThyeckas
ripode CCHOHATBHOM 3armcKa
JlesITe/IbHOCTH.
IK-6.1 Nmeet | Pa3paboTka Paspabotka nepsuyHoro | 29.007 Crneyuanuct
npejcTaB/ieHde 00 | TPUHLWTHAATBHOU BapuaHTa OTTMCAHUS | TI0 TIPOEKTHPOBaHMIO
0C06eHHOCTSIX 3/71eKTpUYeCKOH CXeMbl | MUKPO3/IEKTPOMEXaHIUeCkO | MHKpO- "
PervoHanbHOro MHKpPO/IeKTpOMeXaHUuecko | i CcuUCTeMbl Ha YpOBHe | HaHOpa3sMepHbIX
pasBUTHA U 3HaeT | ¥ CUCTeMBI NIPUHLIMNHMAIBHON CXeMBbI 3/1eKTpOMexaHU4e CKU
cnequduKy pbIHKa X cHUCTeM ,
Tpyla B obmactH Amnanurnyeckas
npodeccruoHanbHON 3arMcKa
JlesITeJIbHOCTH.
IK-6.2 Ymeer | Paspaborka PaspaboTka nepBuuHoro | 29.007 Cnenuanuct
aHa/IM3UpOBaTh NIPUHLIMIINAIbHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
JlesITeJIbHOCTh 3/1eKTprYe CKOU CXeMbl | MUKPO3/IEKTPOMEXaHUUeCKO | MHKPO- U
TIPeINPUSITHI ¥ | MUKPO3JIeKTPOMeXaHU4YeCcko | 1 CHUCTeMbl Ha YpOBHE | HaHOPa3MepHBIX
OpraHu3aruit 1 cucrembl TIPUHLUIHAATBHOMN CXeMbl 3/IeKTPOMeXaHuue CKU
npo¢uIbHON X CUCTEM ,
oTpaciu CBOEro Ananutrueckas
pervoHa. 3armcKa
npruOOopkI u | IIK-3 Toros | IIK-3.2 Ymeer | Paspabotka Paspabotka koHeyHoro | 29.007 Cnenuanuct
yCTpOMCTBA HAaHO - | PaCCUUTHIBAThH U | TIPOBOAUTH NIPUHLIMNHNAILHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
¥ MUKDPOCHCTEMHOW | TIPOEKTHPOBATh OLIeHOUHbIe 3/1eKTpHUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHHUeCkO | MHKpO- "
TeXHUKH KOMITOHEeHTbI HaHO- | pacyeThl MHKDO3/IeKTPOMEXaHUYeCKO | M CHUCTeMbl Ha OCHOBe | HaHOpPa3MepHBIX
Y MHUKPOCHCTEMHOM | XapaKTepUCTHK Wi crucTeMsl YTOYHEHHBIX Mogereli | ameKTpoMexaHuueCKU
TeXHUKU KOMITOHEHTOB HaHO- 3JIEMEHTOB X cHUCTeM ,
¥ MHKPOCHCTEMHOM Amnanurnyeckas
TeXHUKU 3anMcKa
IK-3.3 Bnaneer | Pa3paborka Pa3pabotka koHeuHoro | 29.007 Cnenuanuct
HaBbIKaMH MIPYHLIMTNIHAIBHON BapuaHTa OTIMCAHUs | TI0 TIPOEKTUPOBAaHMIO
TIO/ITOTOBKU 3/IeKTpUYe CKOM CXeMbl | MMKpO3/IEKTPOMEXaHUUeCcko | MHKpO- "
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TIPUHLMMHAIbHBIX MHUKPO3/IeKTPOMeXaHWYeCcko | ¥ CcHUCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
J/IeKTpUYe CKUX ¥ crcTeMbl YTOUHEHHBIX Mogernelt | ameKTpoMexaHuue CKU
cxem 3/1eMEeHTOB X CUCTEM ,
Ananutrueckas
3anmcka
MMK-3.1 3uaer | Pa3paborka Paspabotka koHeuHoro | 29.007 Cnernuanuct
TIPUHLIUIIBL TIPUHLIMNNAIbHON BapHvaHTa OMUCaHUs | 0 TPOEKTUPOBaHUIO
KOHCTPYHWPOBaHUs 3/IeKTpHUYe CKOU CXeMBI | MUKDO3/IeKTPOMeXaHUUeCKO | MHMKPO- u
OTZe/IbHBIX  O/IOKOB | MHUKDOJIEKTPOMEXaHUYeCKO | M CHUCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
KOMIIOHEHTOB HaHO- | ¥ CUCTeMBI YTOUHEHHBIX Mogeneli | ameKTpoMexaHuueCKU
U MHUKPOCHCTEMHOM 3JIeMEeHTOB X CUCTEM ,
TeXHUKU AHanuTuueckas
3anmMckKa
IT1K-4 Toros | IIK-4.3 Bnageer | Pa3pabotka Paspabotka nepsuyuHoro | 29.007 Crneyuanuct
pacCyYnThIBaTh U | HaBblKaMU OLIEHKU | TIPUHLUNHAIBHON BapHvaHTa OMUCaHUs | 10 TIPOEKTUPOBaHUIO
MIPOEKTUPOBAaTh BJIUSIHUS 3/IeKTpHUYe CKOH CXeMBI | MHKDO3/IeKTPOMEXaHUUeCKO | MHKPO- u
OCHOBHBIE pas/IUYHBIX MHKDO3/IeKTPOMEXaHUUeCKo | ¥ cucTeMbl Ha YPOBHe | HaHOpa3MepHBIX
rapaMeTpsl BO3/leliCTBUI Ha | i cucTeMbl TIPUHLUMNHAIbHON CXeMbl 3/IeKTpOMexaHuue CKU
TeXHUKHU rapameTpsl X CUCTEM ,
HaHOCTPYKTYPHBIX | HAHOCTPYKTYPHBIX AHanuTtnyeckas
MaTepuasoB MaTepuasioB 3ammckKa
pasIMyHOro
(YHKIMOHANMBEHOTO
Ha3HaueHHUsl
IK-4.1 3Haer | Pa3paborka Pa3spabotka nepsuyHoro | 29.007 Crneyuanuct
TIPUHLIUIBI MIPUHLUIHAIBHON BapHUaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
NPOEKTUPOBAHUS 3/1eKTprUYe CKOH CXeMBI | MUKDPO3/IeKTPOMEXaHUUEeCKO | MHKPO- u
OCHOBHBIX MHUKpPO/IeKTpOMeXaHNuecko | i CUCTeMbl Ha YpOBHe | HaHOpasMepHbIX
rapameTpOB Wi crucTeMsl NIPUHLIMNMAIBHON CXeMBbI 3/IeKTPOMeXaHu4e CKU
HaHOCTPYKTYPHBIX X CUCTEM ,
MaTepuasoB AHanuTthueckas
3ammcka
[1K-4.2 Ymeet | PaszpaboTka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct
MIPOBOAUTH MPUHLIMIINATbHON BapHUaHTa OMUCaHUs | 10 TPOEKTUPOBaHUIO
OLIeHOYHbIEe 3/1eKTpHUYe CKOM CXeMbl | MHKDO3/IeKTPOMeXaHUUeCKO | MMKPO- u
pacueTbl OCHOBHBIX | MHUKDO3JIEKTPOMEXaHMUeCKO | i CHCTeMbl Ha YpOBHE | HaHOpa3MepHBIX
rapameTpoB W cuCcTeMbl MIPUHLUINHAIBHON CXeMbI 3/IeKTpOMeXaHuyve CKU
HaHOCTPYKTYPHBIX X CUCTEM ,
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Marepuaios AHanuTuueckas
pasIMyHOro 3armcKa
(YHKLIMOHATBHOTO
HasHayeHUsl
TIK-6 Cnocoben | TTIK-6.2 Ymeer | Paspabotka Pa3spaboTka koHeuHoro | 29.007 Cnenuanuct
OCYIIIeCTB/ISATh aHa/IM31pOBaTh NIPUHLIMIHAIbHON BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
npodeccUOHaNMbHY | JieATelbHOCTD 3/1eKTpHUYeCKOM CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHUKpO- u
10 [leATeNIBHOCTb C | MpeJnpUsATHN Y | MUKPO3JIEKTPOMeXaHWUUeCKo | i CHCTeMBl Ha OCHOBE | HaHOpa3MepPHBIX
y4eToM OpraHu3arum 1 cUCTeMBl YTOUHEHHBIX MoJesieil | sreKTpoMexaHWye KU
pervoHanbHbIX NIpOQUILHON 5/1eMEeHTOB X cucTeM ,
ocobeHHOCTeN U | oTpaciu CBOETO Amnanuruyeckas
noTpebHOCTeH pervoHa. 3ammcka
paboToaresnieit
IK-6.1 Nmeet | Pa3paboTka Paspabotka koHeuyHoro | 29.007 Cnenuanuct
npejcTapjaeHre 00 | MPUHLMITHAIBHON BapuaHTa OIUCaHUs | 1I0 TPOEeKTUPOBaHUIO
0Cc0o6eHHOCTSIX 3/IeKTpHUYe CKOH CXeMbl | MUKDO3/IEKTPOMEXaHHUeCko | MHKpO- "
perroHanbHOro MHKDO3/IeKTPOMEXaHUUeCKo | M CHUCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
pasBUTHs U 3HaeT | Ul CUCTeMBI YTOUHEHHBIX Mojesieil | sreKTpoMexaHuuyeCcKu
cnequduKy pbIHKa 3JIEMEHTOB X CUCTEM ,
Tpyda B obmacte Amnanurnyeckas
ripodeccroHaNbHON 3ammcka
JesITe/IbHOCTH.
[IK-6.1 Nwmeetr | Pa3paboTka Paspabotka nepsuyHoro | 29.007 Creyuanuct
npeficTapjeHrie 00 | MPUHLMITHAAIBHON BapuaHTa OTMCaHUs | 110 TPOEKTUPOBaHUIO
0Cc06eHHOCTSIX 3/1eKTpHUYe CKOMN CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHKpO- u
peruoHanbHOro MUKPO/IeKTPOMEXaHUYeCKO | B CHCTeMbl Ha YpPOBHe | HaHOPa3MepHBIX
pa3BUTHS U 3HaeT | ¥ CHUCTeMbI MIPUHLIMTNMATBHON CXeMBbI 3/IeKTPOMeXaHuy4e CKU
criefU(UKy pbIHKa X cucTeM ,
Tpyja B obsmactu Amnanutuyeckas
npodheCcCUOHaTBEHON 3ammckKa
JIesITe/IbHOCTH.
[TK-6.2 Ymeet | PaspaboTka Pa3paboTka nepeuuHoro | 29.007 Cneyuanuct
aHa/IM3MpoBaTh TIPUHLUIHNAIBHON BapuaHTa OMHYCaHUs | 0 TPOEKTHPOBaHUIO
JlesITe/IbHOCTh 3/1eKTpHUYe CKOM CXeMbl | MMKDO3/IEKTPOMEXaHUUeCcko | MHMKpO- "
TIpeiNpUSITHI Y | MUKPO3/IeKTPOMeXaHU4YeCKO | i CHUCTeMbl Ha ypOBHe | HaHOpa3MepHbIX
OpraHu3aLui W cuCTeMbl TIPUHLUIHAIBHON CXeMbl 3/IeKTPOMexXaHude CKU
nipouIbHON X CUCTEM ,
oTpaciu CBOEro AHanuTtnueckas
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pervoHa. 3anmcka
IIpoueccsl IK-3 Totos | IIK-3.3 Brazeer | Paspaborka PaspaboTka kOoHeyHoro | 29.007 Cnenuanuct
HAaHOTEXHOJIOTUM U | PacCUUTHIBATh U | HaBBIKAMH TIPUHLUTTHATEHOM BapuaHTa OTHCaHUs | TI0 TIPOEKTUPOBaHUIO
MeTO/IbI TIPOEKTUPOBATh MOATOTOBKU 3/IeKTprYeCKOU CXeMbI | MUKDO3/IeKTPOMEXaHUUEeCKO | MHUKPO- u
HaHO/[[MaTHOCTUKHU KOMITOHEHTBl HaHO- | MPUHLUNHAIbHBIX MHUKPO/IeKTPOMEXaHWYeCKO | ¥ CHUCTeMbl Ha OCHOBe | HaHOPa3MepHBIX
M MUKPOCHCTEMHOU | 3/7eKTpUUeCKUuX 1 cucrembl YTOUHEHHBIX Mojesiell | 37eKTpoMexaHude CKU
TeXHUKHU cxem 3/IeMEeHTOB X CUCTEM ,
Ananmutrueckas
3anmcka
MMK-3.1 3Haer | Pa3paborka Pa3spabotka koHeuyHoro | 29.007 Cnenyanuct
TIPUHLIUIIBI TIPUHLUIHATBHOMN BapuaHTa OMHCaHUs | TI0 TIPOEKTHPOBaHUIO
KOHCTPYUPOBaHUs 3J/IeKTpUYe CKOU CXeMBI | MUKDO3/IeKTPOMeXaHUUeCKO | MHUKpO- u
OTZE/bHBIX OIOKOB | MUKDOYJIEKTPOMEXaHUYeCKO | M CHUCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
KOMITOHEHTOB HaHO- | ¥ CUCTeMBl YTOUHEHHBIX Mojesieil | s7eKTpoMexaHuyeCKu
U MHKPOCHCTEMHOM 3JIEMEHTOB X CUCTEM ,
TeXHUKU AHanuThueckas
3ammckKa
IK-3.2 Ymeet | PaspaboTka Pa3paboTka koHeuHoro | 29.007 Cneuuanuct
TIPOBO/IUTh TIPUHLUIHNA/IEHOMN BapuaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
OLleHOYHbIe 3JIeKTpUYe CKOU CXeMBI | MUKDO3JIeKTPOMEXaHUUeCKO | MHUKDO- u
pacyeTsl MHUKDO3/IeKTPOMeXaHWYeck0 | i cucTeMbl Ha OCHOBe | HaHOPa3MepHBIX
XapaKTepUCTUK W cucTeMbl YTOUHEHHBIX Mozesieil | sreKTpoMexaHuyeCcKu
KOMITOHEHTOB HaHO- 3/1eMEeHTOB X CUCTEM ,
U MHUKPOCHCTEeMHOM AHanuruueckas
TeXHUKU 3ammckKa
TIK-4 ToroB | T1K-4.1 3naet | Pa3paboTka Paspabotka nepsuyHoro | 29.007 Crneyuanuct
pacCcuuThIBaTh U | TPUHLUIIBI TIPUHLUMNHNAIBHON BapHUaHTa OMHCaHUs | 0 TPOEKTHPOBaHUIO
TIPOEKTUPOBATh TIPOEKTUPOBAHUS 3J/IeKTprYe CKOU CXeMBbI | MUKDO3/IeKTPOMEXaHUUeCKO | MHUKPO- u
OCHOBHbIE OCHOBHBIX MHKDO3JIEKTPOMeXaHUUeCcKo | i CHUCTeMbl Ha YpOBHE | HaHOpa3MEepPHBIX
rapaMeTpsl rapaMeTpoB ¥ crucTeMbl MIPUHLIMTNMATBHON CXeMBbl 3/IeKTPOMeXaHuyve CKU
TeXHUKHU HaHOCTPYKTYPHBIX X CUCTEM ,
HaHOCTPYKTYPHBIX MaTepuasioB AHanuTtuueckas
MaTepHasioB 3ammcka
Pa3IMYHOTO
(yHKLMOHATBHOTO
Ha3HaueHUst
[1K-4.2 Ymeer | Paszpabotka Paspabotka nepeuuHoro | 29.007 Cneyuanuct
TIPOBOANTH TIPUHLMIINATBHOMN BapuaHTa OMHWCaHWs | TI0 TIPOEKTHPOBaHUID
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OLIeHOUHbIe 3/IeKTpUYe CKOH CXeMbl | MUKPO3JIEKTPOMEXaHUUEeCKO | MHKPO- "
pacyeTbl OCHOBHBIX | MUKPOYJIEKTPOMEXaHUYeCKO | i CUCTeMbl Ha YpOBHe | HaHOpa3MepHBIX
rapaMeTpoB ¥ cucreMsl TIPUHLUIIATBEHOM CXeMbl 3/IeKTpOMeXxaHue CKH
HAHOCTPYKTYPHBIX X cHucTeM ,
MarepuaioB AHanuTuueckas
pasM4HOro 3anmcka
(yHKLMOHATBHOTO
Ha3HaYeHUs
[1K-4.3 Brazmeet | Pa3paboTka Pa3paboTtka nepBuyHoro | 29.007 Cnenuanuct
HaBbIKAMH  OLIEHKU | MPUHL{UITHAIBHON BapHaHTa OIHCaHUs | M0 TIPOEKTHPOBAHHIO
B/IUSIHUS 3/IeKTpUYe CKO CXeMbl | MUKPO3/IeKTPOMEXaHHUUEeCKO | MHUKpO- U
Pa3/INUHBIX MHKDO3/IeKTPOMEXaHUYeCKO | ¥ CHUCTeMbl Ha YPOBHe | HaHOpPa3MepHBIX
BO37eHCTBUM Ha | ¥ cucTembl TIPUHLUTINATBHON CXeMBI 3/IeKTPOMEeXaHude CKU
rapaMeTpsl X CUCTEM ,
HAHOCTPYKTYPHBIX Amnanmuruueckas
MaTepraioB 3anmcka
[K-6 Cnocoben | ITIK-6.2 Ymeer | Paspaborka PaspaboTka KoHeuyHoro | 29.007 Crnernuanuct
OCYIIIeCTBIISITh aHa/IM3UPOBaTh MIPYHLIMTHATEHON BapuaHTa OTTMCAHUS | TI0 TPOEKTUPOBaHMIO
npodecCHOHANBHY | JeATebHOCTD 3/1eKTpUYe CKOH CXeMbl | MUKDO3/IEKTDOMEXaHUUeCKO | MHKPO- U
10 JesTeNbHOCTh C | TpeJTpUsTHIA U | MUKDO3/JIeKTPOMeXaHHUecko | i CUCTeMBbl HAa OCHOBe | HaHOpa3MepHBIX
yUeToM OpraHu3aruit 1 cucrembl YTOUHEHHBIX Mojesiell | s7eKTpoMexaHuye KU
PervoHabHBIX nipoduIbHON 3/1IeMEHTOB X cHucTeM ,
ocobeHHOCTell U | OTpac/M CBOETO Amnamuruueckas
noTpeGHOCTEH peruoHa. 3anmcka
paborozarenei
IK-6.1 Nmeer | Pa3paboTka Pa3paboTka KOoHeyHoro | 29.007 Croenuanuct
npeficTaB/ieHde 00 | TPUHLMIHAATBHON BapMaHTa OITMCAHUS | TI0 TIPOEKTHPOBaHMIO
0Cc06eHHOCTSIX 3/IeKTpUYe CKO CXeMbl | MUKPO3/IeKTPOMEXaHHUUEeCKO | MHUKpO- U
PeruoHaabHOro MUKPO3/IeKTPOMEXaHMUeCcko | B CHCTeMbl Ha OCHOBe | HaHOpa3MepHBIX
pa3BUTHSI U 3HAET | ¥ CUCTEMBI yTOUHEHHBIX Mogesield | 37eKTpoMeXaHyeCKH
crieriu$UKy PpBIHKA 3/IeMEeHTOB X CHUCTEM ,
Tpysa B obmactu Amnanmuruueckas
nipodeccrOHaIbLHON 3anmcka
JesTe/IbHOCTH.
IK-6.2 Ymeer | Paspabotka Paspabotka nepBuuHoro | 29.007 Creuuyanuct
aHa/IM3UPOBaTh MIPYHLIMTNIHAIBHON BapuaHTa OTIMCAHUs | TI0 TIPOEKTUPOBAaHMIO
JlesITeIbHOCTh 3/1eKTpUYe CKOH CXeMbI | MUKDO/IEKTPOMEXaHUUeCKO | MHKpO- "
TpeJIIpUSITHH U | MUKDO3/JIeKTpOMeXaHHUecko | i cHCcTeMbl Ha ypOBHe | HaHOpa3MepHBIX

45




opraHu3anui 1 cucTeMbl TIPUHLUNHAIBHON CXeMbl 3/IeKTpOMexaHuue CKU
MpodUILHON X CUCTEM ,
oTpaciu CBOEro AHanuTthueckas
pervoHa. 3ammcka
[IK-6.1 Vwmeetr | Pa3pabotka Paspabotka nepeuuHoro | 29.007 Cneyuanuct
nipeficTapjeHre 00 | MPUHLMITHAAIBHOR BapuaHTa OIMCaHUs | 110 TPOEKTUPOBaHUIO
0Cc06eHHOCTSIX 3/1eKTpHUYeCKOM CXeMbl | MMKpO3/IeKTPOMeXaHUUecko | MHUKpO- u
peruoHanbHOro MHKPO/IeKTPOMEXaHUYeCKO | i CHUCTeMbl Ha YpPOBHe | HaHOPa3MepHBIX
pasBUTUA U 3HaeT | U CUCTeMBI TIPUHLUIHAIBHON CXeMBI 3/IeKTPOMeXaHuy4e CKU
criefu(UKy pbIHKa X cucTeM ,
Tpyia B obsnactu Amnanuruyeckas
ripodeCCHOHATBHOM 3armcKa
JIesITeIbHOCTH.
Du3snKo- MarepuyaJbl u | IIK-1 Cnocoben | TTK-1.2 Ymeer | Paspabotka Bribop MetozoB | 29.007 Cnenuanuct
MareMaTHyecKoe KOMIIOHEHTHI HaHO - | TIPOBOJUTH (DM3HMKO- | pellaTh 3a7iauy, | MpUHLIMNHMAILHON npeobpa3oBaHus 10 MPOEeKTUPOBaHUIO
MOZieNMpoBaHue ¥ MUKPOCHCTEMHOW | MareMaTH4ecKoe WCTI0/Ib30BaTh 3/IeKTpHUYe CKOH cxeMbl | (M3MUECKMX BEJMYMH U | MHUKPO- "
HcciieyeMbIX TeXHUKH MOZleNpOBaHue MaremaTHye CKUi MHKDPO3/IeKTPOMEXaHUUeCKO | MOBeleHUeCKUX  Mojesell | HaHOpa3MepHBIX
TIPOLIECCOB u HCCelyeMbIX anmapar U | i cucTeMbl 3/IeKTPOMeXaHUUe CKHX, 3/IeKTpOMexaHuue CKU
00BbeKTOB TIPOLIECCOB YUC/IEHHbIE MeTOJbl OITHYe CKUX, X CUCTEM ,
HaHOTEXHOJIOTUM U HAHOTEXHOJIOTMM U | KOMIIbIOTEPHOTO CBEepPXBbICOKOUACTOTHBIX, Amnanurnyeckas
MUKPOCHCTEMHOM 00BEKTOB HAHO- W | MOZeIUpOBaHUs MHKPOXXHU/KOCTHBIX 3armcKa
TeXHUKU c MHUKPOCHCTEMHOU 00BeKTOB YCTPOWCTB U THUIOBBIX
HCIO/Ib30BaHUEM TeXHUKHU C | HAaHOTEeXHOJIOTUM U pajiu0371eMeHTOB
COBPEMEHHBIX WCTI0/Ib30BaHKEM MHUKPOCHCTEMHOM
KOMIIBIOTEPHBIX COBpEMEeHHbIX TeXHUKU
TeXHOJIOTHN KOMITbIOTEPHBIX
TeXHOJIOTUH
IK-1.1 3Haer | Pa3paborka Bribop MetozoB | 29.007 Cnenuanuct
¢usnueckue Y | IPUHLMIHATBHON npeobpa3oBaHus 10 MPOEeKTUPOBaHUIO
MaremaTryecKre 3/1eKTpHUYe CKOH cxeMbl | (M3MUECKMX BEeJMYMH U | MHUKPO- "
3aKOHbl U MOJe/Id | MUKPO3/eKTPOMeXaHU4YeCKO | TOBeJeHYeCKUX  Mogesell | HaHopasMepHbIX
¢usnuecknx 1 cucTeMbl 3/IeKTPOMeXaHUUeCKHX, 3/IeKTpOMexaHuue CKU
TIPOLIECCOB, OITHYe CKUX, X CUCTEM ,
JIeXKalluX B OCHOBe CBEepPXBbICOKOUACTOTHBIX, Amnanurnyeckas
TIPUHLIUIIOB MHKPOXXHU/KOCTHBIX 3armcKa
JeHCTBUST 0OBEKTOB YCTPOWMCTB U THUMOBBIX
HaHOTEXHOJIOTUH U pajiu0371eMeHTOB

MI/IKIJOCI/ICTQMHOI‘/JI
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TeXHUKU

IK-1.3 Bnageer | Pa3pabotka Bribop MetozoB | 29.007 CrewLyanucT
MareMaTude CKUM TIPUHLUTTHATEHOM npeoOpa3oBaHus 10 TIPOEKTUPOBAHUIO
armapaTom U | 27eKTpuYeCKOu CXeMbl | GDU3NUEeCKUX BEMUUH U | MHKDO- u
MeToJamMu MUKDO3/IeKTPOMEeXaHUYeCKo | MOBeJeHUeCKUX  Mogfesell | HaHOpa3MepHbBIX
KOMITBFOTEPHBIX 1 cucrembl 3/IeKTPOMEeXaHuUe CKUX, 3/IeKTPOMeXaHuue CKU
TeXHOJIOT Ui LISt OIITHYe CKUX, X CUCTEM ,
MO/Ie/TUPOBaHUSI CBEPXBBICOKOYACTOTHBIX, AHanuTHuecKas
00BEKTOB MUKDPOXKUKOCTHBIX 3ammcKa
HaHOTEXHOJIOTUM U YCTPOWMCTB U THUIOBBIX
MUKPOCHUCTEMHOU paJiu0371eMeHTOB
TeXHUKHU
IIK-2 Totos | T1K-2.3 Bnageer | Pa3pabotka Ornpenenenve Bo3MoxHbIX | 29.007  Cnenuanuct
TIPOBOJUTH HaBbIKAMU BBIOOpA | MPUHLMITHATBHOU BapUaHTOB peayM3aliyy | 10 TPOEKTUPOBAHHUIO
5KCIIePUMEHTa/IbHbl | ONTHMaJIbHBIX 3J/IeKTprYe CKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
€ WCC/eJOBaHus TI0 | MEeTO/[OB MHUKPO/IEKTPOMEXaHUUIeCKO | MHUKPOMeXaHHWdeCKOU HaHOpa3MepHBIX
CUHTe3y U aHa/ou3y | MpoBe/eHUs 1 cucTembl CUCTEMBI 3/IeKTPOMeXaHuue CKU
MaTeprasoB U | UCCiefloBaHUM X CUCTEM ,
KOMITOHEHTOB MaTepuasoB u AHanuTtHueckKas
HaHOU KOMITOHEHTOB HaHO- 3ammckKa
MHUKPOCHCTEMHOU U MHUKPOCHCTEeMHOM
TeXHUKHU TEeXHUKHU
[K-2.1 3naet | Pa3paboTka Onpenenenve Bo3MOXxHbIX | 29.007 Crenuanuct
OCHOBHbBIE TIPUHLUTTHATHEHOM BapUaHTOB peayM3alvy | 10 TPOEKTUPOBAHUIO
MeTOVKHU 3/IeKTprYe CKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
JKCTIEPUMEHTA/IbHBI | MUKDPO3/IEKTPOMEXaHUUECKO | MUKPOMeXaHWJeCKOU HaHOPa3MepHBIX
X WCCIIeIOBaHUM | 1 CUCTeMBbI CUCTEeMBI 3/IeKTPOMEeXaHuue CKU
CUHTe3a U aHaau3a X CUCTEM ,
MaTepuasioB u AHanuTtuueckas
KOMITOHEHTOB HaHO- 3ammckKa
U MHKPOCHCTEMHOM
TEeXHUKU
[K-2.2 Ymeet | PaszpaboTka Onpenenenrie  Bo3MOXHbIX | 29.007 Cnenuanuct
TI/IAHUPOBATh Y | TIPUHLMITAATbHON BapUaHTOB peaym3ayy | 10 TPOEKTUPOBAHUIO
TIPOBOAUTH 3JIeKTpHYe CKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHKPO- u
WCCIeJOBaHUSI  TI0 | MHUKDO3/JIEKTPOMeXaHWYeCKO | MHUKpDOMeXaHUueCKOU HaHOpa3MepHbIX
CUHTEe3y W aHa/iu3y | U cucTeMbl CUCTEeMBI 3/IeKTPOMEeXaHuue CKU
MaTepuasoB u X CUCTEM ,
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KOMITOHEHTOB HaHO-
U MHKPOCHCTEMHOM
TeXHUKH

AHanmuTuyeckas
3arMcKa

IIK-5 Crocobnocts | TTK-5.1 Ymetsb | Pa3pabotka Bri6op MetozioB | 29.007 Chneuuanuct
OCYILIeCTB/IATh orpesensThb TIPUHLUINAIBHON npeobpa3oBaHus 10 TMPOEKTUPOBAHHUIO
TIPOEKTHYIO nipobemy U | 27eKTpuyeCcKou cxeMbl | (M3MUECKMX BEJMUMH U | MHUKpO- "
JleATebHOCTb ~ Ha | CIIOCOOBI ee | MUKPO3/IeKTPOMeXaHUUeCKO | MOBefleHUeCKUX  Mojesell | HaHOpa3MepHbIX
BCeX JTanax | pelleHHs B IIPOEKTe | 1 CUCTeMbI 3/1eKTPOMEeXaHuYe CKUX, 3/IeKTPOMeXaHuyde CKU
JKU3HEHHOIO LIMKJIa OITHYe CKUX, X CUCTEM ,
TIpoeKTa CBEepPXBbICOKOUACTOTHBIX, Amnanuruyeckas
MUKPOXXHUKOCTHBIX 3arnmcKa
YCTPOWCTB W THUIOBBIX
paJr0371eMeHTOB
IK-5.3 Ymetb | Pa3zpabotka Bribop MetozoB | 29.007 Cnenuanuct
OTIpefienaTh NIPUHLIMNNAILHON npeobpa3oBaHus 10 MPOEeKTUPOBaHUIO
HeoOXoUMble 3/IeKTpHUYe CKOH cxeMbl | (M3MUECKMX BEJMYMH U | MHUKPO- "
pecypchl IUI | MUKpO3JIeKTpOMeXaHUUecko | TOBeJjeHYeCKHX  Mojeseil | HaHOpa3MepHbIX
peasnusalu 1 cucTeMbl 3/IeKTPOMeXaHUUe CKHX, 3/IeKTpOMexaHuue CKU
TIPOEKTHBIX 3a7iau OITHYe CKUX, X CUCTEM ,
CBEepPXBbICOKOUACTOTHBIX, Amnanurnyeckas
MHKPOXXHU/KOCTHBIX 3armcKa
YCTPOWCTB U THUIOBBIX
pajii031eMeHTOB
ITK-5.2 Ymeth | Pa3zpaboTka Bribop MetozoB | 29.007 Crerpmanuct
OpraHM30BbIBaTh U | MPUHLMIHATLHOU npeobpa3oBaHus 10 TPOEeKTUPOBaHUIO
KOOPJVHHUPOBATh 3J/IeKTpUYe CKOU cxeMbl | (DM3MUECKMX BEJMYMH U | MHUKPO- u
paboTy yUYaCTHUKOB | MUKPO3/IEKTPOMEXaHMUECKO | TOBeJeHUeCKUX  Mojesell | HaHOpa3MepHBIX
TIpoeKTa Wi crucTeMsl 5/1eKTPOMeXaHU4eCKUX, 3/1eKTpOMexaHu4e CKU
OMNTUYeCKUX, X cHucTeM ,
CBEepPXBbICOKOUACTOTHBIX, Amnanmurnyeckas
MHKPOXXHUKOCTHBIX 3armcKa
YCTPOWCTB U THUIOBBIX
PaJiM0371eMeHTOB
IK-5.2 Ymets | Paszpaborka Onpepenenve BO3MOXHBIX | 29.007 Cnenuanuct
OpraHM30BbIBaTh U | MPUHLMITHATBHON BapHaHTOB peanusaljiy | IO TPOEKTUPOBAHHUIO
KOOpPAVHHPOBATh 3/1eKTprYe CKOU CXEeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
paboTy yuYaCTHUKOB | MUKPO3/I€KTPOMEXaHUUECKO | MHKPOMEXaHWUeCKOH HaHOpa3MepHbIX
TIpoeKTa W crucTeMsl CUCTEMBI 3/1eKTpOMexaHu4e CKH
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X CHUCTeM ,

Ananutuueckas
3arMcKa
IIK-5.3 Ymetsb | Pa3pabotka Onpenenenrie  Bo3MOXHBIX | 29.007 Cnenuanuct
onpeJesisaTh TIPUHLUIHNA/IBHOMN BapuaHTOB peaiu3alyy | 0 MPOEKTUPOBAHUIO
HEOOX0JUMBIe 3JIeKTpHUYe CKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHKPO- u
pecypcel [/l | MUKPO3/IeKTPOMEXaHUYeCko | MUKpOMeXaHHueCKOH HaHOpa3MepHbIX
peanu3anuu 1 cUCTeMbl CUCTEeMBI 3/IeKTPOMEeXaHuue CKU
TIPOEKTHBIX 3a/ja4u X CUCTEM ,
Ananutuueckas
3aruMcKa
IK-5.1 Ymetsb | Pa3pabotka Onpenenenve Bo3MoXxHbIX | 29.007  Crienuanuct
onpeJessTh TIPUHIUTINATEHOMN BapuaHTOB peasu3alyy | 0 MNPOEKTUPOBAHUIO
npobsiemy U | 3/1eKTprYeCcKout CXEeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHKPO- u
CIoCco0bI ee | MUKpO3JIeKTPOMeXaHUUYeCKo | MHUKpOMeXaHUueCKOU HaHOpa3MepHbBIX
pelleHrs B TIPOeKTe | 1 CUCTeMbI CHUCTEMBI 3/IeKTPOMEeXaHude CKU
X CHUCTEM ,
AHanmdTtudeckast
3aruMcKa
Mertopst IK-1 Cniocoben | TTK-1.3 Bnageer | Pa3paboTka Bribop MetozoB | 29.007 CrewLuanucT
HCCeJOBaHUH, TIPOBOAUTL (PU3UKO- | MaTeMaThyeCKUM TIPUHLUTINATEHOM npeobpa3oBaHus 10 TIPOEKTUPOBAHUIO
WCTIBITaHUH, MaTemMaThyecKoe armapaTrom U | 37eKTpUYeCKOu CXeMbl | (DU3NYEeCKUX BEMUUH U | MHKDO- u
JMarHOCTUKU U | Mofe/lMpoBaHye MeToJamMu MUKDO3/IeKTPOMEeXaHUYeCKO | MOBeJeHUeCKUX  Mofesiell | HaHOpa3MepHbBIX
KOHTPOJII KauyecTBa | MCCJIeyeMbIX KOMITHFOTEPHBIX 1 CHUCTeMBbl 3/1IeKTPOMEeXaHuue CKUX, 3/IeKTPOMeXaHuue CKU
MaTepHasioB U | TIpoLieccoB TEeXHOIOT UM TSt OTITUYECKHUX, X CUCTEM ,
KOMIIOHEHTOB HaHO | HaHOTEXHOJIOTMM U | MOZe/MPOBaHus CBePXBBICOKOUACTOTHBIX, AHanuThueckas
- U | OObeKTOB HaHO- U | OOBLEKTOB MUKDPOXKUKOCTHBIX 3arcKa
MHKPOCHCTEMHOU MHKPOCHCTEMHOU HAHOTEXHOJIOTUA U YCTPOWCTB U THUIOBBIX
TeXHUKU TeXHUKU C | MUKPOCUCTeMHOMN pajii03/IeMeHTOB
HCII0/Tb30BaHUEM TeXHUKH
COBpeMeHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUM
IK-1.1 3Haet | Pa3pabotka Bribop MetozioB | 29.007  Crieranuct
¢du3nueckue Y | TIPUHLUITAATbHON npeoOpa3oBaHus 10 TIPOEKTUPOBAHUIO
MaTeMaruyeckKue 9/1IeKTpUYeCKOM CXeMbl | (DU3NUEeCKUX BEIMUUH U | MHKDO- u
3aKOHbI U MOJEIU | MUKDPO3/eKTPOMeXaHWUeCKO | TMOBeleHYeCKUX  Mojeseil | HaHOpa3MepHBIX
hur3nyecKux W CUCTEMBbI 3/1IeKTPOMeXaHnuue CKUX, 3/IeKTPOMeXaHuue CKU

49




TIPOLIECCOB, OTITUYe CKUX, X cHucTeM ,
JIe)Kalllux B OCHOBE CBEPXBBICOKOYACTOTHBIX, AHanutnueckas
TIPUHLUTIOB MUKPOXKHAKOCTHBIX 3ammckKa
JeHCTBUST 0OBEKTOB YCTPOMCTB U THUIIOBBIX
HAHOTEXHOJIOTHHA U paZr0371eMeHTOB
MUKPOCHUCTEMHOM
TeXHUKHU
IK-1.2 Ymeer | PaszpaboTka Bribop MetozoB | 29.007 Creupanuct
pelarb 3a7iauy, | MPUHLWMNHAAILHON npeobpa3oBaHus 10 TPOEeKTHPOBaHMIO
WCTI0/Ib30BaTh 3/IeKTprYe CKOU cxembl | (U3MUECKUX BeMMUMH U | MHUKDO- u
MaTeMaTuyeCKUi MHKDO3/IEKTPOMEXaHUUeCKO | TMOBeJeHYeCKUX  Mofesieil | HaHOpa3MepHBIX
arrapar Y | ¥ cHCTeMbl 3/1eKTPOMeXaHNye CKUX, 3/IeKTpOMexaHn4e CKH
YHC/IeHHbIE MeTOJbl OITTHYe CKUX, X CUCTEM ,
KOMITbFOTEPHOTO CBEPXBBICOKOYACTOTHBIX, AHanuTtuueckas
MO/IeNTMPOBaHUsI MHUKPOXXUIKOCTHBIX 3ammcKa
00BEKTOB YCTPOWCTB UM THUIOBBIX
HaHOTEXHOJIOTUU U paJiM0371eMeHTOB
MHKDPOCHCTEMHOMN
TEeXHUKHU
[IK-2 Totos | I1K-2.2 Ymeer | Paspabotka Onpegenenve Bo3MOxHbIX | 29.007  Cnenuanuct
TIPOBOJUTD TI/IaHUPOBATh Y | TIPUHLMITHATbHON BapUaHTOB peayM3alvy | 10 TPOEKTUPOBAHUIO
3KCIIEPUMEHTA/IbHBI | TIPOBOJUTH 3/IeKTpUYe CKOH CXeMBbI | 3JIEKTPOHHBIX KOMITOHEHTOB | MHKpPO- "
€ WCC/Ie/JOBaHMs TI0 | UCCIeA0BAHUS  TI0 | MUKPO3/eKTPOMeXaHN4YeCKO | MHUKPOMeXaHHW4eCKOH HaHOpPa3MepHBIX
CUHTe3y W aHaau3y | CMHTe3y UM aHalu3y | ¥ cucTeMsl CUCTEMBI 3/IeKTpOMeXaHuue CKU
MaTepuasioB U | MarepuasoB u X CUCTEM ,
KOMITOHEHTOB KOMIIOHEHTOB HaHO- Amnanmuruyeckas
HaHOU U MHUKPOCHUCTEMHOMN 3ammckKa
MHKPOCHCTEMHOU TeXHUKU
TEeXHUKHU
IK-2.3 Bnageer | Pa3pabotka Ornpegenenve Bo3MOxHbIX | 29.007  Crnenuanuct
HaBbIKAMU BbIOOpA | MPUHIMITHATBHOM BapUaHTOB peaym3ayy | 10 TPOEKTUPOBAHUIO
OTITUMAabHBIX 3/1eKTpUYe CKOH CXeMbI | 3JIEKTPOHHBIX KOMITOHEHTOB | MHKPO- "
METOZ0B MHUKDO3/IEKTPOMEXaHUUeCKO | MHUKPOMeXaHHYeCKOU HaHOpPa3MepHBIX
TIpOBe/IeHUsI 1 cucrembl CUCTeMBI 3/IeKTPOMeXaHude CKU
HcceJOBaHuM X CUCTEM ,
MarepHasoB " Amnanmuruueckas
KOMIIOHEHTOB HaHO- 3ammcka

41 MI/IKpOCI/ICTEMHOI‘/JI
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TeXHUKU

IK-2.1 3Haet | Pa3pabotka Onpepenenve Bo3MOXHBIX | 29.007 Cnenuanuct
OCHOBHBIE TIPUHLUTTHATEHOM BapUaHTOB peaym3ayy | 10 TPOEKTUPOBAHUIO
MeTOAUKHU 3/1IeKTpUYe CKOM CXeMbI | 3/IEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
9KCIepUMeHTaIbHbl | MUKPO3/IEKTPOMEXaHWYeCKO | MHUKpPOMeXaHUueCKOU HaHOpa3MepHbIX
X WCCIIeIoBaHUM | I cuCcTeMbl CUCTEMBI 3/IeKTPOMeXaHuue CKU
CHHTe3a W aHaau3a X CUCTEM ,
MaTepuasoB u AHanuThueckas
KOMIIOHEHTOB HaHO- 3aruMcKa
U MHKPOCHCTEMHOM
TeXHUKHU
IIK-5 Crocobnocts | ITIK-5.3 Ymetsb | Pa3pabotka Bribop MetozoB | 29.007 Creupanuct
OCYILLeCTB/IATb onpeJessTh TIPUHIUTINATEHOMN npeoOpa3oBaHus 10 TMPOeKTHPOBAHUIO
TIPOEKTHYIO HeoOXoUMBbIe 3J/IeKTprYe CKOU cxembl | (M3MUECKUX BeIMUMH U | MHUKPO- u
JlesiTe/IbHOCTh  Ha | pecypchl [l | MAKpPO3/IeKTPOMeXaHWYeCcKO | MOBeJjeHUeCKUX  Mogesed | HaHOpa3MepHBIX
BCEX JTarax | peaju3alyn 1 cucTembl 3/IeKTPOMEXaHUUe CKUX, 3/IeKTPOMEeXaHude CKU
>KU3HEHHOTO LIMKJIa | TIPOEKTHBIX 3a/iau OITTHYe CKUX, X CUCTEM ,
TpoeKTa CBepXBbICOKOUACTOTHBIX, AHanuThueckast
MUKPO>KUKOCTHBIX 3aruMcKa
YCTPOWMCTB YW THUIIOBBIX
paJ[M0371eMeHTOB
[IK-5.1 Ymeth | Pa3pabotka Bri6op MmeTogoB | 29.007 Cneuuanuct
onpeJessaTh TIPUHLUIHNAIBHOMN npeoOpa3oBaHus M0 TMPOeKTHPOBAHUIO
npobnemy U | 3/IeKTprUYeCcKou cxembl | (U3MUECKUX BeIMYMH U | MHUKDO- u
Croco0bl ee | MUKpPO3/IeKTpOMeXaHUUeCKo | TOBeleHUeCKUX  Mojesell | HaHopa3MepHbIX
pellieHys B TIPOeKTe | 1 CUCTeMBbI 37IeKTpOMeXaHUue CKUX, 3/IeKTPOMEeXaHuYe CKU
OITHUYECKHUX, X CUCTEM ,
CBEPXBBICOKOYACTOTHBIX, AHanuTtuueckas
MUKPOXXUKOCTHBIX 3ammcka
YCTPOWCTB W THUIOBBIX
pafii0371eMEeHTOB
ITK-5.2 Ymetsb | Pa3pabotka Bri6op MetozioB | 29.007 Cneuuanuct
OpraHW30BbIBaTh U | TIPUHLIUIIAAIBEHOU rpeobpa3oBaHus 10 TPOeKTHPOBAHUIO
KOOpAWHHPOBATh 3JIeKTpUYe CKOM cxembl | (U3NUECKUX BEIMYMH U | MHUKDO- u
paboTy Y4YaCTHUKOB | MUKPO3JEKTPOMEXaHUUYECKO | MOBEJAEHUYECKUX  MOje/el | HaHOpa3MepHbIX
NpoeKTa 1 cuUCTeMbl 3/IeKTpOMeXaHUYeCKHUX, 3/IeKTPOMEeXaHuve CKU
OTTHUYECKHUX, X CUCTEM ,
CBEPXBBICOKOYACTOTHBIX, AHanuruueckas
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MUKPO>KUKOCTHBIX 3ammcka
YCTPOWCTB UM THUIOBBIX
pajiio371eMeHTOB
IIK-5.3 Ymetsb | Pa3pabotka Onpenenenrie  Bo3MOXHBIX | 29.007 Cnenuanuct
orpesensThb TIPUHLUINAIBHON BapUaHTOB peayM3alyy | N0 TMPOEKTUPOBAHUIO
HeoOXouMbIe 3JIeKTpHUYe CKOU CXeMbI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHUKPO- u
pecypchl [/l | MUKPO3/IeKTPOMEXaHUYeCko | MUKpOMeXaHHueCKOH HaHOpa3MepHbIX
peanusanyu W cucTeMbl CUCTEMBI 3/IeKTPOMeXaHuyde CKU
MPOEKTHBIX 3a7a4 X CUCTEM ,
AHanuTnueckas
3anvcka
IK-5.2 Ymetsb | Pa3pabotka Onpenenenve Bo3MoXxHbIX | 29.007  Crienuanuct
OpraHMU30BBIBaTh U | MPUHLMITHAIBEHOU BapUaHTOB peaiMsalyy | 0 TMPOEKTUPOBAHUIO
KOOpP/ZIMHUPOBaTh 3J/IeKTprYe CKOU CXeMbI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MUKPO- u
paboTy YYaCTHUKOB | MUKPO3JeKTPOMEXaHUYeCKO | MHUKPOMeXaHW4eCKOH HaHOpa3MepHbIX
MpoeKTa 1 cucTembl CUCTEMBI 3/IeKTPOMEXaHUYe CKU
X CUCTEM ,
Ananutnueckas
3anmcka
IK-5.1 Ymets | Paszpaborka Onpepenenue Bo3MOXHBIX | 29.007 Cnenuanuct
onpeJesnsTh TIPUHLUTINATEHOM BapUaHTOB peanu3alyy | IO MPOEKTUPOBAHUIO
nipobiemy W | 3/1eKTprUYeCcKou CXEeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
Croco0b1 ee | MUKpPO3/1eKTPOMeXaHUUYeCko | MHUKpOMeXaHHUeCKON HaHOpa3MepHbIX
pellieHHs B TIPOEKTe | ¥ CUCTeMBI CUCTEMBI 3/1IeKTPOMEeXaHUye CKU
X CUCTEM ,
Ananutrueckas
3anmckKa
ITpoweccer IK-1 Cnocoben | TTK-1.2 Ymeer | Paspabotka Bribop MetozoB | 29.007 Cnenuanuct
HaHOTEXHOJIOTUM U | TIPOBOAWTE (PU3MKO- | pellaTh 3afjaud, | MPUHLUIHUAIBHOMN npeobpa3oBaHus 10 IPOEKTHPOBAHHUIO
MeTO/IbI MaTeMaTh4yecKoe HCIO/Ib30BaTh 3/1eKTpHUYe CKOH cxeMbl | (DM3MUECKMX BEJMYMH U | MHUKPO- u
HaHOJMarHOCTUKH MOZleTUpOBaHue MareMaTude CKUi MHUKPO/IEKTPOMEXaHUUeCKO | TOBeJjeHUeCKUX  Mojeseld | HaHOpa3MepHBIX
HccesyeMblix arnmnapar U | i cucTeMbl 3/IeKTpPOMeXaHUYeCKUX, 3/1IeKTPOMeXaHuye CKU
TIPOLIECCOB YUC/IeHHbIE MeTOJbl OITHYe CKUX, X CUCTEM ,
HaHOTEXHOJIOTUM U | KOMITbIOTEPHOIO CBepXBbICOKOUACTOTHBIX, AHanuTthueckas
00LEKTOB HAHO- U | MOJEe/JUPOBaHMUS MHUKPOXXKUKOCTHBIX 3aruMcka
MHKPOCHCTEMHOU 00BbeKTOB YCTPOWMCTB U THUIOBBIX
TeXHUKHU C | HAaHOTEeXHOJIOTUM U paJiM0371eMeHTOB
WCI10/Ib30BaHUEM MHUKPOCHCTEMHOU
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COBpPEMEHHBIX TEeXHUKU
KOMITBIOTEPHBIX
TeXHOJIOTUN
IK-1.1 3Haet | Pa3paboTtka Bri6op MetozioB | 29.007 Chneuuanuct
duznueckue Y | TIPUHIMITHATBHON npeoOpa3oBaHus M0 TPOeKTHPOBAHUIO
MareMaTuyecKre 3JIeKTpHUYe CKOU cxembl | (U3NUECKUX BeIMYMH U | MHUKDO- u
3aKOHBI U MO/JeJI | MUKDPO3/IeKTPOMEXaHUUECKO | TOBeleHUeCKUX  Mojesiell | HaHOpa3MepHbBIX
(hr3nyeCcKux ¥ crCTeMBI 3/7IeKTpOMeXaHuue CKUX, 3/IeKTPOMEeXaHuue CKU
TIPOLIECCOB, OTTHUYECKHUX, X CUCTEM ,
JIe)Kalllux B OCHOBe CBEPXBBICOKOYACTOTHBIX, AHanuTtuueckas
TIPUHLUIIOB MUKPOXXHJKOCTHBIX 3ammcka
JeHCTBUSI 0OBEKTOB YCTPOMCTB ¥ THUIIOBBIX
HaHOTEXHOJIOTUA U PaIM031eMEHTOB
MUKPOCHUCTEMHOU
TEeXHUKU
IK-1.3 Bnageer | Pa3pabotka Bribop MetozoB | 29.007 CrewLuanucT
MareMaTude CKUM TIPUHLUTINATEHOM npeoOpa3oBaHus 10 TIPOEeKTUPOBAHUIO
anraparoM U | 27eKTpuYeCKOu CXeMbl | GDU3NUEeCKUX BEMUUH U | MHKDO- u
MeToJamMu MUKDO3/IeKTPOMEeXaHWYeCKo | MOBeJeHUeCKUX  Mogfesiell | HaHOpa3MepHbBIX
KOMITBFOTEPHBIX 1 cucrembl 3/IeKTPOMEeXaHuue CKUX, 3/IeKTPOMeXaHude CKU
TeXHOJIOT U LISt OIITHYe CKUX, X CUCTEM ,
MO/Ie/TUPOBaHUS CBePXBbICOKOUACTOTHBIX, AHanuTHuecKas
00BEKTOB MUKPOXKUKOCTHBIX 3ammckKa
HaHOTEXHOJIOTUM U YCTPOWCTB U THUIOBBIX
MUKPOCHUCTEMHOU paJiu0371eMeHTOB
TeXHUKHU
TIK-2 ToroB | TTK-2.1 3uaer | Pa3paborka Ornpenenenve Bo3MoxHbIX | 29.007  Crenuanuct
TIPOBOJUTH OCHOBHbIE TIPUHLUIHATBHOMN BapUaHTOB peajsM3aliyy | 10 TPOEKTUPOBAHHUIO
3KCIIepUMEHTa/IbHbl | METOAUKU 3/IeKTprYeCKOU CXeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MMKPO- u
€ WCC/IeJOBaHUS TI0 | SKCIIePUMEHTA/IbHBI | MUKDPO3/IeKTPOMEeXaHUUeCKO | MUKpPOMeXaHWueCKOMH HaHOpa3MepHBIX
CUHTe3y W aHa/mm3y | X WCCIIeIoBaHUM | 1 chCcTeMbl CUCTEMBI 3/IeKTPOMeXaHuue CKU
MaTepHasioB U | CMHTe3a M aHaau3a X CUCTEM ,
KOMITOHEHTOB MaTepuasioB u AHanuThueckast
HaHOU KOMITOHEHTOB HaHO- 3ammckKa
MHUKPOCHCTEMHOU U MHUKPOCHCTEMHOM
TEeXHUKHU TEeXHUKHU
[IK-2.3 Brazeet | Pa3paboTka Onpenenenve Bo3MOXxHbIX | 29.007 Crenuanuct
HaBbIKAMU _ BbIOOpA | MPUHIMITHATBHOU BapUaHTOB peajiM3alliy | 10 TPOEKTUPOBAHHUIO
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OIITUMAJIbHBIX BHEKTPHHECKOﬁ CXeMbI 3J/IEKTPOHHBIX KOMIIOHEHTOB MMKPO- u
MEeTO/[0B MHKPO3/IEKTPOMEXaHUYeCKO | MUKPOMeXaHHUdeCKOU HaHOpPa3sMepHbBIX
npoBeAeHus 1 CUCTeMBI CUCTEeMbI JJIeKTpOMeXaHnYue CKr
HCCIeloBaHUH X CHUCTeM ,
MaTepuaioB u AHanmuThyeckas
KOMITOHEHTOB HAHO- 3dIlIhCKa

U MHKPOCHCTEMHOM

TeXHUKU

IK-2.2 Ymeer | PaszpaboTka Ornpenenenve Bo3MoXxHbIX | 29.007  Crenuanuct
TI/IaHUPOBATh Y | TIPUHLMIIHATbHON BapUaHTOB peayM3aliyy | 10 TIPOEKTUPOBAHHUIO
TIPOBOAUTH 3J/IeKTprYe CKOU CXEeMBI | 3JIEKTPOHHBIX KOMIIOHEHTOB | MHKPO- u
WUCCIeOBaHUS.  TI0 | MHUKPO3JIEKTPOMEXaHWUeCKO | MUKPOMeXaHWJeCKOU HaHOpa3MepHbBIX
CHHTe3y W aHa/n3y 1 CUCTeMBI CUCTEeMbI JJIEKTPOMeXaHnvue CKr
MaTepHrasoB u X CUCTEM ,
KOMITIOHEHTOB HAHO- AHanmutuyeckas

U MHKPOCHCTEMHOM 3ammckKa

TeXHUKH

Ob6snacty, chepsl, THITB 3a7a4, 00bekThI [1/] ¥ npodeccroHanbHbIe KOMITETEHLMH 10 00pa3oBaTesibHOM nporpamMMe I10/yrpoBOHUKOBbIE MUKPO- U
HAaHOCUCTeMBI I10 Harpas/eHUro noAroroBky 28.03.01 HaHOTeXHO/I0rMU U MUKPOCUCTEMHAas TeXHUKA COOTBETCTBYIOT:
HarpaBJ/IeHUIO MOJTOTOBKY U Mpo¢ o obpa3oBaTebHOM MPOrpaMMBbl;
TpeboBaHusIM K oOpa3oBaHuto, mnpenbsiaseMbiM [IC B coorBeTctBUM € OOIIEPOCCUHCKHM K/IacCU(UKAaTOPOM  CITeLMaIbHOCTeH TI0
obpazoBannio (OKCO), BBemeHHbIM B feiictBue 01.07.2017 mpuka3zom @enepasbHOTO areHTCTBA 10 TEXHUYECKOMY PEryIMPOBAHUIO U

MeTtposioruu ot 8 fekabpst 2016 r. N 2007-cT.
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JTanbl (l)OpMI/IPOBaHI/Iﬂ KOMHETEH]_[I/Iﬁ BBIITYCKHHKA

Ta6muua 3.1.3

Ko,
A Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIIeTeHIJUH
VHdopmaLioHHbIe .
MHocTpaHHBIN S3BIK;
TEXHOJIOTHH 1 OCHOBBI HVHbopMaioHHbIe VIHOCTpaHHbIii A3bIK; . o
VIHOCTpaHHBIH A3bIK (A1 MHocTpaHHbIH 513bIK (/151 .
MpOrpaMMUPOBaHUSI; TEeXHOJIOTMH U OCHOBBI HMHdopmaroHHbIe WHOCTpaHHBIH A3bIK (A7151
MPOJ0/DKAIOLMX 00yueHue); . MPOJO/DKAIOLUX 00yueHue);
o NpOrpaMMHPOBaHHS; TEeXHOJIOTUH B o VIHOCTpaHHBIH 3bIK (A1 TIPOZIO/IKAOIIMX 00ydeHue);
OCHOBBI IPOEKTHOMH - . MeTozbl MaTeMaTuyecKoi Du3KKa KOH/|EHCHPOBAHHOTO
YK-1 OCHOBbI TMUHOCTHOM U npodeccroHanbHOM MPOAO/IKAIOLIMX 0ByueHue); CHCTeMBI UCKYCCTBEHHOTO
eATETLHOCTH: OCHOBbI o ¢usvky; CrienipiabHble cocTosiHusT; DU3HYecKre
A ) KOMMYHHKAaTUBHOU KYJIbTYPB] [1esaTe/IbHOCTH, le/lKﬂaAHaﬂ MeXaHUKa UHTeJ/JIeKTa U MallInHHOe
HCKOM (Moayrb); OCHOBBI CrieLjiasbHble I71aBbl [V1aBBI MATEMATHKH; OCHOBBI MUKpO- 1 obyueHue
poccuickon y7b); Dunocodpus HaHOCHCTeMHOM TeXHUKH Y
TIPOEKTHOH JleATe/TbHOCTH; Maremaruky; Pusuka
rOCYAapCTBEeHHOCTH;
Ddusuka
Dusuka
o . DKOHOMUKA U yTIpaB/IeHue
OCHOBBI IPOEKTHOM OCHOBBI IPOEKTHOM
YK-2 TlpaBoBeseHne MPOM3BOCTBEHHBIMU
eATENbHOCTH JesITeTbHOCTH
A cucTeMamu (MOJY/Ib)
OCHOBBI TMYHOCTHOMU 1
VK-3 OCHOBBI [POEKTHOM KOMMYHHUKATUBHOMH Ky/IBTypbl
NeATeNbHOCTH (Moﬂyfzb); OcHosb!
IIPOEKTHOM JlesTe/IbHOCTH
VIHOCTpaHHBbIH 513bIK;
YK-4 OCHOBBI IMYHOCTHOM U THOCTDAHHIH S36K VIHOCTpaHHbIN A3bIK (A1 VHocTpaHHbIH A3bIK (1151 VIHoCTpaHHbIH 513bIK (17151 VHoCTpaHHbIH A3bIK (4151
KOMMYHHKATHBHOH KY/IBTYDb] P poio/DKatoIux obyueHue) | npogomkaromux obyuenre) | mpozo/pkaomux obydeHre) | IpoJo/pKaroIpx obyueHue)
(Mozayb)
Wcropust Poccuu; OcHoBet OCHOBBI TMYHOCTHOM K
K- 0CCHIICKOM KOMMYHHKATHBHOH KY/IBTYDB] Punocodpust
p
(Mozayrnb)
roCy[,apCTBeHHOCTH
VK-6 OCHOBBI IPOEKTHOM OCHOBBI IPOEKTHOM
NIeSATeNILHOCTH AeATEbHOCTH
VK-7 DusmyecKast KyIbTypa 1 PuspuecKast KyJabTypa U
cropt (Mogiyib) criopt (Mozy/ib)
YK-8 besonacHocTh
JKH3He/[esITeIbHOCTU
o . DKOHOMMKA U yIpaB/IeHue
OCHOBBI NPOEKTHON OCHOBBI IPOEKTHOMN
YK-9 T HOCTH MPOU3BO/CTBEHHBIMU
JesTe/IbHOCTH A cucTeMamu (MOJY/Ib)
YK-10 TlpaBoBe/ieHHe
OIIK-1 Juneiinas anre6pa; MmxenepHast u Dusuka; Xumus Mertposnorus, Ilpuknagnas MexaHuka; | ®dusuueckue OCHO:BbI MUKPO-
M . KOMITbIOTEepHast rpaduika; CTaHJapTu3aLus U TexHo/0rKst KOMIOHEHTOB | ¥ HAHOCUCTEMHOM TeXHUKU
aTeMaTHIECKIM aHaN3; | \faremarnyeckuit aHams; cepTUhUKaLHS; MUKpO- ¥ HAHOCHCTEeMHOH
dusrka Duzrka; Xumust O/eKTpOoTeXHHUKa TeXHUKH, YueOHast
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TPAaKTHKa: HayYHO-
uccefoBaresnbckas pabora
(noyyeHue NnepBUYHbIX
YMEHHI 1 HaBbIKOB HayuHO-
HCCIIeI0BATeIbCKOM PaboThI)

OIIK-2

YuebHast IpaKTHKa:

03HAKOMUTeJ/IbHAs TpaKTHKa

TexHOon0rusi KOMIOHEHTOB
MUKPO- ¥ HAHOCHCTEeMHOH
TeXHUKM; YueGHast
TIpaKTHKA: HAY4YHO-
ucciesioBaTenbCKas pabora
(ro/TyueHe epBUYHbIX
YMeHHil ¥ HaBbIKOB Hay4HO-
1CCIe/J0BaTeTbCKOI paboThi)

OIIK-3

dusnka

dusnka

du3nka

YueGHasi IPakTHKA: HAy4HO-
HcciefjoBaTennbCKast paboTa
(nonyqel-me TIEPBUYHBIX
YMEHH 1 HaBbIKOB HayuHO-
HCCIIeI0BATe/ILCKOM PaboThI)

OIIK-4

VndopmaLioHHbIe
TEXHOJIOTUU U OCHOBBI
NpOrpaMMHpPOBaHMS;
YyebHast TIpakTHKa:

03HAaKOMUTEeJ/IbHAs! IpaKTHKa

VmwxeHepHas 1
KOMITbIOTEepHast rpaduika;
WHdopmaLMoHHbIe
TeXHOJIOTMU Y OCHOBbI
NpOrpaMMHPOBaHHs

YuyebHast MpaKkTHKa: Hay4HO-
HccIieioBaresibCKasi pabora
(noyueHue repBUYHbIX
YMeHHi1 1 HaBBIKOB Hay4HO-
HCCIIei0BaTeNbCKOM PaboThI)

OIIK-5

YyebHast IpaKTHKa:

03HaKOMHTeJIbHas MpakTHKa

YueGHast NpaKkTHKa: Hay4HO-
HcciefioBaTennbCKast pabora
(rIo/IyyeHHe TIepBUYHBIX
YMEHHI1 1 HaBBIKOB HayuHO-
HCCIIeI0BATeILCKOM PaboThI)

OIIK-6

MuxenepHast u
KOMIIbIOTepHast rpadyka

MeTtpoorusi,
CTaHZapTU3aLUs U
cepruduUKarus

OIIK-7

YyebHast IpaKTHKa:

03HAKOMUTeJ/IbHAs TpaKTHKa

VmxeHepHas 1
KOMIIbIOTepHas rpaduka

Yue6Hast paKTHKa: Hay4HO-
HccrIeioBaTesbCKasi pabora
(TI0/TyueH e TepBUYHBIX
yMeHl/Iﬁ 1 HAaBBIKOB Hay4YHO-
MCC/Ie/|0BATe/IbCKOI paboThI)

IIK-1

WHdopmaroHHbIe
TEeXHOJIOTUU B
ripoche CCUOHAIbHON
JesiTeNIbHOCTY; Marepuarsl
3/7TeKTPOHHON TeXHUKH;
CrieljasbHble T/1aBbl
MaTeMaTUuKu

KomrmoHeHTbI BJTEKTPOHHOﬁ
TeXHUKH, MeTOABI
MareMarnyeckoi ¢usuky;
CrieliiabHble [71aBbl
MareMaTHKH

KBaHTOBast MexaHHWKa U
CTaTUCTUYEeCKast ClJH3I/lKa;
MeTo/ibl MaTeMaTH4yecKoro
MO/|e/TUPOBaHHs;
TpuknafHas MeXaHMKa;
CxeMOTexHHKa

MuKpornpoLeccopHeie
ycTpotictBa; OCHOBBI
KOHCTPYMPOBaHHs 1

TeXHO/IOrMM MPOU3BO/CTBA
3/TeKTPOHHBIX CPe/ICTB;
IpowsBoacTBeHHas
MpaKTHUKa: NPaKTHUKa 1o
TI0JTyYEeHUI0
NpodeccHOHABHBIX YMeHHH
¥ OTIbITa TPoeCCHOHaTbHON
JeaTeIbHOCTH;
TeeppoTenbHas

2/1eKTpOHUKa; Pusuka

KBaHTOBas 1 ONTHYECKast
3/IeKTPOHHKA;
MarepuanoBefieHre
HAHOCTPYKTYPHPOBaHHBIX
Marepuanos; MeTozpst
aHa/M3a ¥ KOHTPOJIS
HAHOCTPYKTYPHPOBAHHBIX
MarepHasoB U CUCTEM;
TIpousBoACTBEeHHAs
TPaKTHKa: HayuHO-
ucciesioBaTenbcKast pabora;
CHCTeMBI HCKYCCTBEHHOTO
YHTeJIUTeKTa U MallIMHHOe

Marepuarbl U MeTOAbI
HaHOTeXHO]'IOF]/lﬁ;
Marepuasbl
MHKDPOCHCTEMHOH TeXHUKH;
MUuKpO3/IeKTpOMeXaHHKa;
OCHOBBI POEKTUPOBaHUsI
3/1eKTPOHHOW KOMITOHEHTHOH
6as3b1; [IporpamMmHbie
cpeZicTBa
ripoce CCHOHAMTBHON
JedaTe/IbHOCTH;
IpousBoacTBeHHas
paKTHUKA: HayyHO-
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KOH/IeHCHPOBAaHHOTO
cocrosHust; Pusmka
T10/TyTIPOBOJJHUKOB;

®dusnueckre 0CHOBbI MUKDPO-

obyuenve; CrieL{ia/ibHbIe
I71aBbl TBEpP/OTE/LHON
9/1eKTpOHUKY; Pr3rKa

M0/IyIPOBOAHUKOB; Pu3rka

HccIieioBaTesbeKasi pabora;
IpousBoacTBeHHas
TpaKTHKa: NpeJAUIIOMHast
TIPaKTHKA; J/IeMeHTbI U

N TIOJTyTIPOBOZHUKOBBIX
Y HAHOCUCTEMHOU TeXHUKH l'lpl/l60pb[ HaHO3/IEKTPOHUKU
ipr6opoB
OcHOBbI KOHCTpyHpoBahus v| KBaHTOBas 1 OnTHYeCKas
TeXHOJIOTUH TIPOU3BOACTBA 3/IeKTPOHHKa;
Marepuarnbl U METO/bI
3/MEKTPOHHBIX CPE/CTB; MarepuanoBeseHve .
HaHOTEXHOJIOTHH;
TIpou3BO/CTBeHHAs HaHOCTPYKTYPHPOBaHHBIX Marepram:
NPAKTHKA: NPAKTHKA 10 Marepuaso; MeTogpl pra
MHKPOCHCTEMHOU TEXHHUKH;
. TI0/IyYeHHIO aHasIM3a ¥ KOHTPOJIst
KOMIIOHEHTbI 3/1eKTPOHHO#M . MHKDO3/IeKTPOMEXaHHUKa;
- nipoeCCHOHaMBLHBIX YMEeHNH | HAHOCTPYKTYPHUPOBAHHBIX
Marepuarbl 37eKTPOHHO# TeXHUKH; MeTpoJiorus, . TIpou3BO/ACTBeHHas!
HK—Z CxemMOoTexXHHKa U OIbITa npocl)eCC]/IOHa}'leOH Marepua’sioB U CUCTEM;
TEXHUKH CTaHJapTH3aLKs 1 TPaKTHKa: HayYHO-
JlesTe/IbHOCTH; TIpou3BojCTBEHHAs
cepriduKaLys UCCTIef0BaTe IbCKast paboTa;
TBepyoTenbHas MpaKTHKa: HayyHO-
IIpousBojcTBeHHast
3/IeKTPOHHKa; PH3nKa UcCreoBare bcKast pabora;
MPaKTHKA: Mpe/AUIUIOMHAst
T0JTyIPOBOAHHMKOB; Pu3KKo-| Pu3KKa 10/1yIPOBOAHHUKOB;
TPAKTHKa; DJIEMEHTBI 1
XUMHUYeCKHe OCHOBBI dusuika
NpUGOPbI HAHO3JIEKTPOHUKH
TPOL{eCCOB MUKPO- 1 T0JTyIPOBOAHUKOBBIX
HaHOTEXHOJIOTHH nprbopos
MukporiporieccopHbie
ycTpoiicTBa; OCHOBBI
MHUKpPO3/1eKTPOMEXaHHKA;
KOHCTPYMPOBaHHUsl 1
OCHOBbI [POEKTUPOBAHHS
TEeXHOJIOTWH NTPOU3BOACTBA KBanToBast 1 onTrueckas - ~
3/IEKTPOHHOM KOMITOHEHTHOH
S/IEKTPOHHBIX CPefCTB; S/IEKTPOHHUKA;
6as3b1; [IporpaMmHbIe
TIpou3BOACTBeHHas! TIpou3BOACTBEHHAs chencrBa
TNpPAKTHKa: MPAKTHKA 10 MPAKTHKA: HAy4YHO- PeA .
npo¢eccuoHaNIbLHON
.. | CxemorexHuka; TexHomOrUst TIO/TyYeHHI0 UCCrIe/0BaTe IbCKast pabora;
KoMrioHeHTbI 9JIEKTPOHHOU o [leATe/IbHOCTH;
IIK-3 KOMIIOHEHTOB MMKPO- ¥ | IpO)e CCHOHATbHBIX YMeHHiA Criela/ibHbIe T/1aBbl
TEXHUKH N T[1pou3BOACTBeHHas
HAHOCUCTEMHOU TeXHUKU

U oMbITa podeCcCroHanEHOM
[esATe/IbHOCTH;
TeeppoTenbHast

9/1eKTpOHMKa; Pu3rKa

TI0/TyIIPOBOJHUKOB; Du3smko-

XUMHUYeCKHe OCHOBBI
POLIeCCOB MUKPO- U
HAHOTEeXHOJIOI UK

TBEp/0Te/IbHON
9/1eKTpOHUKY; Pr3rKa
TIO/TyTIPOBOZIHUKOB; Pu3MKa
TI0/TyTIPOBO/JHAKOBBIX
npu6opos

TIPaKTHKA: Hay4HO-
HcCIeioBaTesibCkasi pabora;
IIpousBojcTBeHHast
TPaKTHKA: TIPeAAUILIOMHAst
PAaKTHKa; DeMeHTh! U
TprbOPEI HAHO3IEKTPOHUKHI

IIK-4

Marepuarns! 371eKTPOHHOH
TeXHUKH

KBaHTOBast MexaHHKa U
cTaTucThyecKas GpusKka;
CxeMoTexHHKa; TexHomorus

KOMITOHEHTOB MUKPO- 1
HAHOCUCTEMHOW TeXHUKU

MuKporpoLieccopHble
ycrpoiicta; OCHOBBI
KOHCTPYUPOBaHUA U

TEXHOJIOTHH TTPOU3BO/CTBA
3/IEKTPOHHBIX CPeJCTB;
IIpousBojcTBeHHas
MPaKTHKa: IPaKTHKa 110
TIO/TyYeHHUI0
npodeCCHOHABHBIX YMeHHUH
U OmbITa podeCcCHoHaNbEHOM

JleATe/IbHOCTH;
TeeppoTenbHas
3/1eKTpoHMKa; Pusrika

KBaHTOBast ¥ onTHyecKas
9/1eKTPOHHUKA;
MarepuanosezieHre
HaHOCTPYKTYPUPOBaHHBIX
MarepuanoB; MeTozbl
aHasiM3a U KOHTpOJIs
HaHOCTPYKTYPUPOBaHHbIX
MarepuasoB U CUCTeM;
TIpousBogcTBeHHAs
MpaKTHKa: Hay4yHO-
nccrefoBaTenbcKast pabora;
CrieliuasbHble [71aBbl
TBepZOTeTbHOM

T10/TyITPOBOJHHUKOB; Du3MKo-

Marepuarbl U MeTO/bI
HAHOTEXHOJIOTMif;
Marepuarnsl
MHKDPOCHCTEMHO TeXHUKH;
MUuKpOo3/1eKTpOMeXaHUKa;
OCHOBBI IPOEKTUPOBAHUS
3/1eKTPOHHOM KOMIIOHEHTHOM
6a3b1; [TporpamMmHbIe
CpeACTBa
npodeccruoHaIbLHON
JleATe/IbHOCTH;
IpousBocTBeHHasI
MpaKTHKAa: HayYyHO-

SJIEKTPOHUKU; Dusurka

WCCie0BaTe/IbCKast pa60Ta;
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XMMHYeCKHe OCHOBBI
TMPOLIECCOB MUKPO- U
HAHOTEeXHOJIOTHUH,;
®dusnueckre 0CHOBbI MUKPO-
11 HAHOCHCTeMHOM TeXHUKH

TOJTy TIPOBOAHUKOB; Pr3HKa
T10/IyIIPOBOJHUKOBBIX
rpubopoB

IIpousBojcTBeHHAast
MPaKTHKA: Npe/AUIIOMHast
TNPaKTHKa; D/IeMeHThI K
MpUOOPbI HAHO3IEKTPOHUKH

TIpoexTHas fieATe/bHOCTb;

IIpousBojcTBeHHast

[Ipon3BOACTBeHHAs
TIpoeKTHast [AesATeNbHOCT; MPaKTHKa: Hay4HO-
TpaKTHKa: MPaKTHKa T10
T[IpoM3BOACTBEHHAS HcCreioBaTeNbcKast paboTa;
TpoekTHast fesitennbHOCTE | IIpoekTHast AesitensHOCT | [IpoeKTHast esITenbHOCT TIO/TyYeHHIO
. MpaKTHKa: HayuHo- [IpoM3BOCTBEHHAS
npoeCCHOHAIbHBIX YMEHHH
.| mccnenosarensckas pabora | mpaxTuKa: TpeAUTIIOMHAs
U OIIbITa IPOeCCHOHATBHOM
HpaKTHKa
JesiTeIbHOCTH
[IpoM3BOACTBEHHAs [IpOM3BOCTBEHHAS
TPaKTHKa: NPaKTHKA T10 PaKTHKA: Hay4HO-
OKOHOMUKA U yTpaB/leHue TIpOM3BOACTBEHHAs
TIOTyYeH IO WccreioBaTeNbCKast pabota;
TIK-6.B/TIK MPOU3BO/CTBEHHBIMU . NpaKTHKa: HayuHO-
npoe CCHOHANIbHBIX YMEHHUH Tpown3BoACTBeHHas
cucTeMaMu (MOZYIb) .| wccnenoarensckas pabora
U OrbITa MPodeCcCUoHanbHOR MPAKTHKA: TIPe/IUIUIOMHast
A&ﬂTEJ‘IbHOCTM HpaKTl/IKa
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4. CTPYKTYPA U COJIEP)KAHUE OBPA30BATEJ/IbHOM ITPOT' PAMMBI

4.1. CtpykTypa o0pa3oBare/IbHON IIPOrpaMMbI
CrpykTrypa oOpa3oBaTenbHOM TporpaMMbl TpuBeZieHa B Tabiuue 3.1.1, BK/IOUYaer
00s13aTesTbHY0 YacTh U YacTb, JOPMHUPYEMYIO YIaCTHUKaMU 00pa30BaTe/IbHbIX OTHOIIEHHI.

Tabmuma 4.1.1

CtpyKTypa 00pa3oBaTe/IbHON MPOrpaMMbI O0BeM nNporpamMmel, 3.e.
bsok 1 Jductynaussl (Mogynn) 209
Bok 2 ITpakTHKU 25
bsiok 3 locynapcTBeHHast UTOroBas arTecTalus 6
O0bemM o0pa3oBaTe/IbHON MPOrpaMMbI 240

4.2. O0s3aTeIbHAsA YaCcTh MPOrpaMMbI akalaBpuara
ObbeM oOsi3aTesibHOM uyacTh, 0Oe3 ydyera oObeMa TOCYapCTBEHHON WTOTOBOM
arrectanyu cocrasssieT He MeHee 40% ob11ero o6bemMa MporpaMMBel.

4.3. KonTakTHas pabora
O6pa3oBarenbHasi AeATeNbHOCTh IO TPOrpaMMe TIPOBOJUTCS B ()OpMe KOHTAKTHOM
paboTbl 00yYaroIMXCs C TiejarornyeCKUMU paboTHUKaMHU.
MuHUManbHEI 00beM KOHTAKTHOW pabOTHI TpU TPOBeJeHWH yueOHBIX 3aHATHHA 110
rporpamMmMe yCTaHOBJIeH JIOKaabHbIM akToM HI'TY.

4.4. DneKTUBHBIE JUCLHMIIIMHBI U (PaKy/1bTaTUBBI

OOyuatorumcst  0becrieurBaeTCsi BO3MOXXHOCTb OCBOEHHSI 3/IEKTMBHBIX —TUCLIUTUIAH
(Monmyneld) ¥ (akyabTaTUBHBIX [JUCLMIVIMH B TOPsiZKe, YCTAaHOBJIEHHOM JIOKA/JbHbIM
HOpMaTuBHBIM akToM HI'T'Y.

M30paHHble  0OydYaroMMCsi  3/eKTWBHbIE  JUCLUIUIMHBI  (MOZY/IH)  SIBJISFOTCS
00si3aTeIbHBIMU /1J151 OCBOEHMUSI.

N36panHble oOyvaromyMmcs  ¢akyJbTaTHBHBIE —AWCHUIUIAHBL  (MOAYIA)  SIBJISFOTCS
00si3aTeIbHBIMU /1J151 OCBOEHMUSI.

4.5. XapakTepuCTHKa CO/iepKaHus JUCLUII/IMH
Cogep)xaHve AUCHUIUIMH (MOAY/el), MPaKTHK, TPeAyCMOTPEHHBIX Y4eOHBIM IIJIaHOM,
oripefiesisieTcss  TpeOOBaHMSIMM K pe3y/bTaTaM OCBOEHHsI 00pa30BaTe/JIbHOM IPOTrPaMMBI
(xomnieTeHLMsiMU). COOTBETCTBHE MEXKY XapaKTePUCTUKAMM STarioB OCBOEHUS] KOMITeTeHLIU
(MHOVKaTOpamMM) U 37eMeHTaMd OOpa3oBaTebHOW TMporpaMMbl (YueOHBIMH AUCLIATITMHAMU
(MopmynsiMK) U MpakTUKaMK) MpuBesieHo B [IpunoxeHUu.

I[Tpu nipoBeieHNM yueOHBIX 3aHATUN 00eCcTieurBaeTCsl pa3BUTHe Y 00yUarOINXCS HAaBbIKOB
KOMaH/THOW pabOoThbI, ME)KTMYHOCTHON KOMMYHHUKAL[UH, TIPUHSTHS PELLIeHUH, TUJePCKUX KaueCTB
B COOTBeTCTBMM C YyHUBepcajbHbIMU KomIleTeHIusAMU YK-1, YK-2, YK-3, YK-4. Ux
(dbopMHUpOBaHHe OCYIIECTBISETCS Ha MEXAUCLUIUIMHADHOW OCHOBe, BK/IIOYaroiledl B cebs
MOZYJ/IbHbIE KYpCbl «OCHOBBI JTMUHOCTHOM M KOMMYHUKAaTUBHOU Ky/bTyphl», «[lcuxonoruss u
TeXHOJIOTUH COLIMA/IbHOTO B3aUMOAEUCTBUSI» U [Ip.
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4.6. IlpumensieMble 00pa3oBaTe/IbHbIE TEXHOIOTUU

Onsi hopMUpOBaHMsI YHUBepCa/bHBIX, 001enpodeccoHaNbHBIX U TPodeCcCroHaMbHbBIX
KOMTIETEHI[UH, TIPeyCMOTPEHHBIX OCHOBHOW 00pa30BaTe/IbHOM TIPOTPAMMOM, pean3yrTCs
JIeKIIMOHHBIE, TTPAKTUYeCKUe 3aHATHs U 1abopaTopHbie paboThI.

[lpu opranm3aguu  00pa30BaTeNbHOTO  TpOLleCCa TIPUMEHSIFOTCS  aKTHBHbIE U
VHTEepaKTHBHbIE ()OPMbI TIPOBEZIEHUS 3aHSITUM.

KonkpeTHble BuzibI 00pa3oBaTe/ibHbIX TEXHOJOTUM OTpesiesieHbl B pabounx MporpaMmax
JVCLIUTUIVH.

YueOHBIM TIJIAHOM TIpeyCMOTpPEHa CaMOCTOsiTe/lbHasi paboTa CTY#eHTOB, KOTOpast
obecrieyeHa HeoOXOAWMBIMHA MeTOAMUECKHMH MaTephajiaMH, pasMelleHHbIMH B 3/IeKTPOHHOMN
nH(popMaLMoHHO-00pa3oBarensHOM cpege HI'TY.

4.7. TIpaKkTHUYecKasi MOAr0TOBKA 00y4aroIMXcs
[MpakTHyeckast TOAroTOBKAa 00yYaroluXCsi OpraHU30BaHa:

- TIyTeM MpoBe/leHUs MPAKTUUeCKUX 3aHSATHH, MPAKTUKYMOB, 1a00paTopHBIX pabor,
MpeJlyCMaTpUBAIOLIMX ydacTHe OOyYarol[uXcsi B  BBITIOJTHEHUM  OTZAeIbHbBIX
371eMeHTOB paboT, CBsI3aHHBIX C OyAyIel MpodeCcCHoHaNbHOM /1esITeTbHOCTHIO, 110
JUCLIMTIZIMHAM, ¢opMUpYIOLUM obiiernipodeccroHanbHble U MpodeccroHambHbIe
KOMIIeTeHLIMH Y 00yJaroIuxcs;

- TpU  TIPOBeJleHWU  TIPAaKTHK,  TPeAyCMOTPeHHbIX  yueOHbIM  TJIaHOM
oOpa3oBaTe/bHOM MporpamMMel [10TyTIpOBOIHIKOBBIE MUKPO- ¥ HAHOCUCTEMBI 10
HaripaBieHuto roaroroBku 28.03.01 HaHorexHonoruvd ¥ MHUKPOCUCTeMHast
TeXHUKa.

4.8. Opranusanys NpakTHUK
[nisi AOCTW>KeHUs] TUIaHUPYeMbIX pe3y/bTaToB OCBOeHHusi 00pa3oBaTe/bHOM MPOrpaMMBI
rpelyCMaTpUBAIOTCA C/IeAYOIIe MPaKTUKU:

- YuebHas: YueOHasi MpakTHKA: HAyYHO-MCC/IeOBaTeNbCKash paboTa (TojyueHre MepBUYHbIX
YMeHHU 1 HaBBIKOB HayUHO-HCC/Ie/|0BaTeIbCKOM paboThl) ,

- YueOHas: YueOHasi MPaKTHKA: 03HAKOMHTE/TbHAsI TPAKTHKA ,

- TIpousBoacTBenHas: [Ipou3BoCTBEHHAs MTPAKTHKA: HayYHO-HCC/Ie0BaTe/IbCKasi paboTa ,

- IIpousBoacTBeHHas:  [IpOM3BOACTBEHHas  MpaKkTHKA:  [PakTHKa [0  [OJIyYEHHIO
MpOQeCCHOHANTBHBIX YMEHHH U OTIbITa MPO(eCCHOHABHOM /IeSITeNIbHOCTH ,

- TlpousBoacTBeHHast: [TIpor3BOACTBEHHAsI TIPAKTHKA: MPE/JUIIOMHAst MPAKTHKA ,

Tunbl, BUABL, CII0CO0BI H (POPMBI IPOBEAeHHA MPAKTHK
Tabnua 4.7.1

Bujpbl ¥ TUNIBI IPAKTHKH Cnioco0b1 dopma

npoBejieHust npoBefieHust

NPaKTUKH NPaKTUKU

1| YuebHass TIpaKkTMKa: Hay4HO-WUCC/IeAOBaTesNbckas pabora | CrayuoHapHas JYCKpeTHast

(monyueHWe TMEPBUUHBIX yYMeHWA W HaABBIKOB HAy4YHO-
WCCJIe[JOBaTeIbCKOM paboThl)

2 | YuebHasi [TpaKTHKA: 03HAKOMUTe/IbHAsl IPAKTHKA CraiuoHapHas JMCKpeTHas

3 | Ilpon3BoACTBeHHass TpaKTWKa: HAy4YHO-MCC/enoBarenbckas | CrauuoHapHast JVICKpeTHast
pabora

4 | IlpousBoACTBeHHasl IpakTUKAa: MpakThKa Mo rmosydeHuto | CranuoHapHas HelpepbIBHas
npodeCcCUOHANBHBIX YMEHM U OIbiTa MpodeccroHanbHOM
JleSITeIbHOCTH

5 | ITpou3sBozaCTBeHHAs TIPAKTHKA: MPeAUIIOMHAs! ITPAaKTHKA CrauoHapHast HerpepbIBHas
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Turbl ¥ BUABI MPAKTHK, a TAaK)Ke MeCTa WX TMPOBEIeHUs] COOTBETCTBYHOT 00/IaCTH(sIM),
cdepe(am), Tury(am) 3agau, 3asauam 1 oobekTam I1/], ykazaHHbIM B Tabm. 2.1.1.

B BuJe WCK/IIOUEHUS TIPAaKTHKAa MOXKET TIPOBOJWUTHCS B CTPYKTYPHBIX TIOZpa3/eeHusIX
HI'TY.

BbIOOp MeCT TpOXOXKZAeHHUs TIPAaKTUK [jiss JIMI] C OTPaHWYeHHbIMH BO3MOKHOCTSIMU
3[J0POBBSI TIPOM3BOJUTCS C YUETOM COCTOSIHUSI 3/I0pPOBbsi OOyuarolfuxcss W TpeOoBaHUM TI0
JIOCTYITHOCTH.

4.9. Bociutanue 00y4aromuxcsi
Bocnuranue oOyuaromyxcsi TpPU  OCBOEHMHM UMK 00pa3oBaTe/ibHOM TPOTrpPaMMBI
obpa3zoBarenbHOY NTporpaMmbl [10myTIpOBOJHUKOBEIE MUKPO- 1 HAHOCHCTEMBI TI0 HarpaB/IeHHI0
nogroroBkd 28.03.01 HaHoTexHO/MOTMM ¥ MUKPOCHMCTEMHAas TexXHUKa OCYLLeCTB/seTCs B
COOTBETCTBUM C yTBepxAeHHoW B HI'TY paboueli mporpaMMoil BOCHHMTaHUS, KaJjieH/apHBIM
TJIaHOM BOCIIUATATeTbHOM paboThl U MHBIMU YueOHO-MeTojuueCKUMH MaTepraiaMu.

5. YCJIOBUA PEAJIU3AIINN OBPA30OBATEJILHO¥ ITPOI' PAMMBI

5.1. ObuecucTeMHble TPe0OBaHUA K peaiu3alju NPorpamMMbl

HI'TY Ha 3aKOHHOM OCHOBaHWHM pacriojiaraeT MaTepUaJTbHO-TEXHUUeCKUM 00ecrieueHueM
oOpa3oBarenlbHOM JieITeTbHOCTH  (TIOMelleHUsIMU ¥ 000pyZoBaHMeM), COOTBETCTBYHOILIUM
JIeliCTBYIOLIM TTPOTUBOIIOKAPHBIM TIPaBW/laM ¥ HOpMaM U 00eCTieqrBaroIiM TIPOBe/IeHHe BCeX
BUJOB  JUCLMIUVIMHADHOM U  MEXAWUCLMIUIMHADHOW  TIOATOTOBKW, /Ui peajiv3alyy
oOpa3oBaTebHO TIPOTPaMMBbI B COOTBETCTBUM C YIeOHBIM TI/IAHOM.

Kaxzapiii  oOyuaromuiics B TeueHHMe BCero rmepuoja oOyueHMs obecrieueH
VH/IMBU/yallbHBIM ~ HEOrpaHWUUeHHbIM  JIOCTYIIOM K  3/71eKTPOHHOW  MH(OPMaLMOHHO-
oOpa3oBaresbHOM cpefie U3 /000N TOUKH, B KOTOPOUM MMeeTCsl IOCTYI K ceTh «VHTepHeT», Kak
Ha Tepputopun HI'TY, Tak u BHe ee. YwioBuS [ (QYHKLMOHUPOBAHUS 3/1€KTPOHHOMN
MH(pOopMaLMoHHO-00pa30BaTeIbHOM Cpe/ibl CO3/laHbl, B TOM YKCJ/ie, C UCII0/Ib30BaHHEM PecypCcoB
VIHBIX OpraHH3aLui.

OneKTpoHHast rH(MOopMaI[OHHO-00pa3oBaTe/ibHast cpenia HI'TY (http://
www.nstu.ru/sveden/eos) coorBerctByeT TpeboBanusim Pa3zena IV ®I'OC BO.

5.2. MarepuanbHO-TeXHHUUECKOe M yueOHO-MeToqUuecKoe  olecmeueHue
nporpamMmMsbI
O6pa3oBaTenbHasi TpPoOrpaMMa peayiM3yeTcsi B yueOHBIX ayJAUTOPHUSX /il TIPOBe/eHHUS
yueOHBIX 3aHATHM, OCHAIL[eHHBIX 00OpyZOBaHHMEM U TeXHWUECKHMHU CpeACcTBaMU OOyueHwUs,
COCTaB KOTOPBIX OMpe/iesisieTcss B pabourx nmporpaMmMax JUCHUIUIAH (Mofyeit).

[TomelnieHust Ajisi CaMOCTOSITeNIbHOM PabO0Thl 0OyUaroIUXCs OCHAIleHbl KOMITbIOTE@PHOM
TEXHUKOM C BO3MO)KHOCTBIO TIOAK/IIOUeHUs] K cetu «VIHTepHeT» W obecrieueHWeM [OCTyIa B
3JIEKTPOHHYI0 ~ MH(bOpMaI[MOHHO-00pa3oBaTe/ibHyl0 cpenqy HI'TY. [lomyckaeTrcs 3ameHa
000opy10BaHus €ero BUPTYaIbHBIMU aHa/IOTaMH.

HI'TY obGecrieueH HeoOXOAMMBIM  KOMIUIEKTOM  JIMI[€H3MOHHOTO U CBOOOJHO
PacCIpOCTPaHsIEMOro MPOrPaMMHOTO 00eCIieueHusi, B TOM UHC/Ie OTeYeCTBEHHOTO TPOU3BO/ICTBA
(cocraB onpefesnsieTcss B pabounx mporpammax JUCLUIUIAH (MOAy/ieii) v MOAIeXXUT 0OHOBIEHUIO
TIpY He0OXOJUMOCTH).

[ns ucrionb3oBaHus B 06pa3oBaTe/lbHOM TIpOLiecce TeuaTHbIX W3JaHui BubmoTeuHbIit
(dhoH/l YKOMIJIEKTOBAH MeYaTHbIMU WU3[jaHUsIMU U3 pacueTa He MeHee 0,25 3K3eMIUIsipa KaXKZoro
13 W3/IaHWM, yKa3aHHBIX B pabourx rporpaMMax JUCIUIUIMH (MOAY/iel), TIPaKTUK, Ha OFHOTO
oOyyaroIerocst U3 4Mcia Jii, OJHOBPEMEHHO OCBAWBAIOIIUX COOTBETCTBYIOIIYIO JUCLIATITUHY
(Mozy/ib), MPOXOASALIMX COOTBETCTBYIOLLYIO MPAKTHKY.

OOGyuaromumcst  obecrieueH AoCTymn (yAajJeHHbIM [JOCTYI), B TOM UHC/Ie B CJIydae
TIPUMEHEHHsI 3/IeKTPOHHOTO OO0yueHMs], JUCTAaHIIMOHHBIX 0Opa3oBaTeNbHBIX TEXHOMOTHM, K
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COBpeMeHHbIM TpodeccHOHaMbHBIM 0a3aM JaHHBIX W MHGMOPMALMOHHBIM  CIPAaBOYHBIM
CUCTeMaM, COCTaB KOTODBIX OIpefiesisieTcss B paboumx TMporpaMMax AUCHUIUVIMH (Moayneid) u
o6HOBnsieTCst (TIpU HEOOXOAUMOCTH).

OO6yuaroiiecss M3 uucia WHBAIWAOB U vl ¢ OB3 obecriedeHbl TeuaTHBIMU W (W)
3/IEKTPOHHBIMU 00pa30BaTe/lbHBIMUA pecypcamy B popMax, aJ[aliTUPOBAaHHBIX K OrPaHUUEHUSIM
WX 37I0POBBSI.

5.3. Kajpossle yc/10Bus pean3aniy IporpaMmal

Peanu3aiusi mporpammbl OakanaBpuara obecrieyeHa IefarorndyecKUuMu pabOTHUKaMU
HI'TY, a Taxxe nuijamMu, NpUB/ieKaeMbIMU K peau3aliii IporpamMmbl Ha UHBIX YC/IOBHSIX.

KBammdukauusi  mefarornyecknx — pabOTHHMKOB — OTBeUaeT  KBa/TU(HUKALMOHHBIM
TpeGOBaHUsIM, YKa3aHHBIM B KBa/U(UKAL[MOHHBIX CIIPAaBOUHMKAX W (W/K) MpodeCccuoHalIbHBIX
CTaHzapTrax (Mpy HaJIMYuM).

He w™menee 70 TIPOLIEHTOB UWC/AEHHOCTA TeJaroruueckux pabotHukoB HI'TY,
y4YaCTBYIOLMX B peajM3aliuM IIporpaMMbl, U Jivll, MpusiekaeMmbix HI'TY K peanusanuu
NporpaMMbl Ha MHBIX YCIOBUAX (MCXOZs M3 KOJMYECTBA 3aMellaeMbIX CTaBOK, TPUBEEHHOIO K
1eJIOYMC/IEHHBIM 3HaueHWsIM), BeyT HAyYHYI0, yueOHO-MeTOoANYeCcKy o U (M/TH) MPaKTHUeCcKyIo
paboTy, COOTBETCTBYIOIYIO TIPOGUIIO MPeriojaBaeMoi JUCITUTUIUHBI (MOIY/IS).

He w™meHee 5 TpOLIEHTOB UYWCIEHHOCTU Tieflarornyeckux paborHukoB HI'TY,
y4acTBYIOLMX B peaju3aldyd IIporpammel, U JjuL, npusiekaemblx HI'TY k peanvsanuu
IIpOrpaMMbl Ha MHBIX YCIOBUAX (MCXOZS M3 KOJMYeCTBa 3aMelljaeMblX CTaBOK, NTPUBEEHHOIO K
L[eJIOUMC/IEHHbIM 3HaueHUsiM), SIBJISIFOTCS PYKOBOAWTENSIMH UM (WIM) pPaOOTHUKAMU HWHBIX
OpraHusalii, OCYLIeCTB/SIOLIMMUA TPYZOBYHO [esiTeJIbHOCTh B TMpodeccMoHaNbHOU cdepe,
COOTBETCTBYIOLEN MPOQeCcCUOHaNbHOW [esITeIbHOCTH, K KOTOPOM TOTOBSITCSI BBIMTYCKHHKU
(umeroT cTaxk paboThI B JaHHOM MpoeCcCOHAMBbHOU cdepe He MeHee 3 JIeT).

He menee 60 TIPOLIEHTOB UHCIEHHOCTH Tiefarormueckux pabotHukoB HI'TY wu jui,
TIpUBJIeKaeMbIX K oOpa3oBatenbHOW fesiteibHOCTA B HI'TY Ha WHBIX yCIOBUSIX (MCXOAs U3
KO/IMUeCTBa 3aMellaeMbIX CTaBOK, IPUBEJEHHOIO K LIeJIOYUC/AEHHBbIM 3HaueHUsIM), UMEIOT
yUeHyIo CTereHb (B TOM UMCJie YYEHYHO CTeleHb, [0JYyYeHHYH0 B MHOCTPaHHOM TOCY[apCTBe U
ripu3HaBaemyto B Poccutickoit ®esiepalium) u (Uiv) yueHoe 3BaHUe (B TOM YKC/ie yUeHOe 3BaHue,
TI0JIly4YeHHOe B MHOCTPaHHOM I'OCyZapCTBe U Npr3HaBaeMoe B Poccuiickon @epepajum).

5.4. duHaHCOBBIE YC/I0BHSA pea/M3aliy IporpaMmbl
duHaHcoBoe  obecrieyeHue — peanu3alldd  MporpaMMbl  OakanaBpuaTta  [JOJDKHO
OCYIIeCTBIATECS B O00beMe He HIDKe 3HaueHWi 0a30BbIX HOPMAaTHMBOB 3aTpaT Ha OKa3aHWUe
roCy/lJapCTBEHHBIX YCIYT T0 peasu3aliuv obpa3oBaTe/bHBIX TIPOrPaMM BhICIIEro oOpa3oBaHUs -
nporpaMM OakasiaBpyMata ¥ 3HaueHWH KOPPEKTHUPYHOUMX Ko3(duimeHToB K 06a30BbIM

HOpMaTHBaM 3aTpart, orpe/enseMbix MuHobpHayku Poccum.

6. OIIEHKA KAYECTBA OBPA3OBATEJ/IbHOW JEATE/IBHOCTU U
IIOAI'OTOBKH OBYYAROIINXCH

6.1 KauecTBo 00pa3oBaTe/IbHOM /IeATE/THHOCTH U MOATOTOBKH 00y4alomuxcs
KauectBo ob6pa3oBarenibHOM ieSITe/TLHOCTH U MOATOTOBKH O0YyYarOIIUXCS 10 TIporpaMme
onpeJensieTcsl B paMKax:
- CUCTeMbl BHyTpeHHel OL|eHKU;
- CHUCTeMbl BHEILlIHEeW OL[€HKH.

6.2 Cucrema BHyTpeHHell OLIeHKH KauecTBa
CucTeMa BHYTPeHHeH OIleHKU KaueCTBa BK/IOYaeT B ceOst:
- PerynspHyI0 BHYTPEHHIOIO OLIeHKy KaueCTBa 00pa3oBaTelbHOW [IesiTeTbHOCTH
MOZITOTOBKM 00yuaroluxcs 1o mnporpamMMe OakasaBpuara C TpuB/edeHHeM pabotogareneil u
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() ux oObeJUHEHWM, WHBIX OPUAWYECKMX W (WiM) GU3NUEeCKUX ML, BK/IIOYas
nieflarorunyeckux pabotHukos HI'TY;

- eXerojHoe aHKeTHpOBaHHe OO0ydJaromuxcsi C Lelbl0  OLeHWBaHUS  YCJIOBUH,
COZlep)KaHusi, OpraHM3al[Mii M KadecTBa 00Opa30oBaTe/bHOTO TIpoliecca B LIeJIOM U OTZAeIbHbIX
OUCLMIUIMH (MOZJY/el) W TpPakKTHK, pe3y/bTaTbl KOTOPOrO pacCMaTpUBaOTCS Ha 3ace/laHusixX
BbIMyCKarollel Kadepsl, YueHoro CoBeTa (paky/nbTeTa U SIBJASIOTCS OJHUM W3 OCHOBAHWUW [i/Ist
BHeceHus u3MmeHeHH B OTTOIT B paMKax ee e>KeroJHOro 0OHOB/IEHUS C yUETOM Pa3BUTHSI HayKH,
KYJIbTYPbI, 5KOHOMUKH, TEXHUKH, TEXHOJIOTHI U COLIUA/IbHOU Cephl.

6.3 Cucrema BHellIHeH OL[eHKHM KauecTBa

CucTeMa BHeIlIHel OLIeHKU KaueCTBa BKJ/IFOUAeT B ceOst:

- TOCYJApCTBEHHYIO  aKKpeJuTalMioo  oOpa3oBaTe/nbHOM — TiporpamMmbl  28.03.01
HaHOTeXHO/IOTHM W MUKPOCHCTEMHAsl TeXHWKa, HarlpaBIeHHOCTh (Mpodusb): I[TomynpoBOgHUKOBbBIE
MHUKPO- ¥ HAHOCHUCTEMBI C T1eJIbI0 TTO/ITBEP)KI€HUSI COOTBETCTBUSI 00pa30BaTe/IbHOM /eI Te/TbHOCTH
o iporpamme TpeboBanusM PI'OC BO c yuetom cootBeTcTBytOMe TTOOIT;

7. OCOBEHHOCTH PEAJIU3AITNY OBPA3OBATE/IGHOM ITPOT'PAMMBI
AJII UTHBAJ/IMAOB 1 JINL C OT'PAHMYEHHBIMU BO3MOXXHOCTAMMA
340POBbBA

[lpy Ha/mMuM¥ B KOHTHHreHTe OOydYaroLuXcsi 10 0Opa3oBaTesbHOM TIporpamme
VHBa/WJIOB U JIUL] C OrpaHUUeHHbIMU BO3MOXHOCTSIMH 370pOBbs (Hamee — OB3)
obpa3oBaresibHasi IPOrpamMMa aJanTUPyeTcs: C y4eToM 0Co0bIX 0Opa3oBaTe/ibHBIX TTOTpeOHOCTeH
00yUaroLUXCS.

[Tpu obyuyeHny TI0 WHAMBUYaTbHOMY yueOHOMY rylaHy WHBa/nuAoB U i ¢ OB3 cpok
ronyueHusi 00pa30BaHUsI MOXKeT OBbITh YBelWYeH 10 MX 3asiB/ieHHI0 He Oosee uem Ha 1 rof mo
CPaBHEHMIO CO CPOKOM II0o/iyueHHWs] 00pa30BaHMsl, YCTAHOBJIEHHBIM [ijii COOTBETCTBYHOILEH
¢dbopmbl 06yueHuUs.

O6bem miporpamMmbl 0OakanaBpuara 3a OAWH Yy4eOHbIM Trof TIpU  OOyueHWH TIO
WH/IMBU/Iya/IbHOMY TIJIaHy BHE 3aBUCHUMOCTH OT ()OpPMbI 00yueHUsI He MOXKET COCTaBJIsAITh Oosee
70 3.e.

HI'TY npepocraBasier uHBanugam u jutiam ¢ OB3 (Mo ux 3asB/lieHUI0) BO3MOYKHOCTH
oOyueHusi TI0 TIporpaMMe OakasiaBpuUaTa, yUWThIBalOIIeld 0COOEHHOCTH WX TCUXO(U3NUECKOTO
Pa3BUTHSA, WHAWBH/YaTbHBIX BO3MOXKHOCTEH U, TPH HeoOXoquMocTH, obecreunBaroiei
KOPPEKLMIO HapyllleHni pa3BUTHS M COLIMABHYO a/lalTallvi0 YKa3aHHBIX JIUL].

[Tpu ucnosb30BaHUM (HOPMBI MHK/TFO3UBHOTO OOYyUEHHUs] COCTaB/SETCS WHIUBUAYyaTbHasI
TIpOTrpaMMa COTIPOBOXK/IeHUST 00pa30BaTe/IbHOM JeaTeTbHOCTH CTYJeHTa.

MupuBuayanbHasi mnporpaMMa COTIPOBOXKJEeHHs 00pa30oBaTeslbHOM  /1esITe/TbHOCTH
CTyZieHTa MOXXeT BK/TFOUaTh

- COTNpPOBOX/EHWE JIeKIIMOHHBIX U TIPAaKTHUECKUX 3aHATUH MpsAMBIM M  00paTHbIM
NepeBOZIOM Ha PYCCKUI YKeCTOBBIM SI3bIK (/151 CTyZeHTOB C HapyLLIeHUsIMU CJTyXa);

- TOCeIeHye TPYNIOBbIX U UHAWBUYATbHBIX 3aHSITUI C TICUXO/IOTOM;

- OpraHW3alMOHHO-TIeZIArOrMYecKoe,  TICMXOJIOTO-Tie[arOTHUeckoe,  MPOGUIaKTHYeCKH-
03[I0POBUTE/IbHOE, COLIMAbHOE COMPOBOXKAEHUS yueOHOro rporiecca.

OOyuaroruecs: U3 yncaa UHBaMUAOB U vl ¢ OB3 10/mKHBI 00ecrieyeHbl MeUYaTHBIMU U
(W) 2MEeKTPOHHBIMK  00pa3oBaTe/ibHBIMU ~pecypcamMyd B (opMax, aflaTUPOBAHHBIX K
OTPaHUYEHUSIM UX 3[]0POBbSI.

Hns vnBamuzaoB U vl ¢ OB3 ycTaHoB/eH 0COObIN TIOPSAOK OCBOEHHs JUCIUIUIMH
(Mopyneli) mo ¢u3MUeCKoW KylIbType W CIOPTy C Y4eTOM COCTOSIHUSI WX 3[0pOBbs, B
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COOTBETCTBUM C ycTaHoBjeHHbIM B HI'TY Ilopsinkom mpoBefeHust 1 00beMOM TOATOTOBKH 10
¢bu3nueckoil Ky/bType 10 nporpaMMamM OakasiaBpyaTa U MporpaMmmam CrielidanureTa Mpyu O4HO-
3a0YHOM M 3a04HOM Qopmax oOyueHWs, TP COYETAaHWH pa3IMuHbIX (opM oOyueHus, MpH
ocBoeHuu OIT nuBanugamu u JIOB3.
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INPWIOXEHUE

CooTBeTCTBHE MeX/]y HHUKAaTOPaMH JOCTI)KeHHs KOMIIeTeHIUH U 3/1leMeHTaMH
oOpa3oBare/IbHOM MPOrpamMMsbl (y4eOHBIMH AUCHHUIUIHHAMH (MOJY/IAMH) H NPAKTHKAMH)

Kon
KOMITIeTeHII
nu

WNupukarop

Jucyuniunbl (Modyau) obsizamenbHOU yacmu

Wcropus Poc

CHH

YK-5

YK-5.1. 3HaeT ocHOBHbIe Kareropuu ¢punocoduu, 3aKoHbI ICTOPUUECKOTO Pa3BUTHSI, OCHOBBI
MEe>KKY/IbTYPHOM KOMMYHHWKALWH, TIPOSIBIISIET YBaXKUTE/IBHOE 1 OepeskHOe OTHOLIeHHe K
HCTOPUYEeCKOMY Hac/le[UI0 U KYIbTYPHBIM TPaAULIUSIM.

YK-5 YK-5.3. IMeeT npakTUueCKUi OMBIT aHair3a ¢punocoCKUx, UCTOPUUeCKUX (aKTOB, PAa3BUTHUS
KY/IBTYPBI, FOCYAAPCTBEHHOCTH U COLMAIbHO-TIONIMTHYE CKUX SIB/IEHHUH, CO3HATe/ILHO BEIOMpaeT
1[eHHOCTHbIE OPUEHTHPbI ¥ FPaXJAHCKYH0 MO3ULMIO.

MaremaTnuecKHH aHa/Iu3

OIIK-1 OIIK-1.1. Bnaseer maTreMaTueCKUM arraparoM /i ONUCAHUS, aHaan3a, TeOPeTUYeCKoro u

SKCIIepUMEHTa/IbHOI'O NCC/1Ie0BaHWs U MOJAe/TMPOBaHWA CbI/IBI/I‘-IECKI/IX U XMMHWYeCKHX CUCTeM,
SIBJICHUM U mponeccoB, UCII0Jb30BAHUA B O6ylleHI/II/I 41 HpO(bECCI/IOHEI]'[I)HOi;I AeATe/IbHOCTHU

JIluneiinas anreépa

OIIK-1 OIIK-1.1. Bnaseer maTreMaTueCKUM arraparoM /i ONUCAHUS, aHaan3a, TeOPeTUYeCKOro u
9KCIIepUMEeHTaIbHOr0 UCC/le/|0BaHUSL M MOZeIMPOBaHUs (PU3MUeCKUX U XUMUUECKUX CUCTEM,
sIBJIEHUH M ITPOLIeCCOB, MCTI0/Ib30BaHUs B 00yUyeHNH 1 rpodeCcCHOHAMBHON flesiTelTbHOCTH

dusuka

YK-1 YK-1.2. ¥MeeT COOTHOCUThL Pa3HOPO/IHbIE SIB/IEHUSI U CUCTEMAaTHU3UPOBaTh UX B PaMKax W30paHHbIX
BUJIOB NpOdeCCHOHATbHOU JesiTe/IbHOCTH.

OIIK-1 OIIK-1.2. Vicnionb3yeT ¢hri3nuecKre 3aKOHBI U TIPUHLUITBI B CBOel NpodeCCHOHAMBbHON
JlesITe/IbHOCTH.

OIIK-3 OIIK-3.1. CocTaB/sieT OTUeThI 110 yueOHO-UCC/Ie0BATe/ILCKOM IeSITeIbHOCTH, BK/IFOUas aHa/TU3

SKCIIepUMeHTAaJ/IbHBIX Pe3y/ibTaTOB, COINNOCTAaB/I€HUA X C M3BeCTHBIMH dHaJ/I0r'aMU

I/IH(l)OpMaI.[I/IOHHble TEXHO/IOTUH U OCHOBBI IPOrpaMMHUPOBAHUA

YK-1 YK-1.1. 3Haer npuHIWIIel c6opa, oTbopa 1 06061eHMsT HH(bOPMAIHH.

YK-1 YK-1.3. IMeeT npakTU4eCKHUi OTIbIT paboThl C HH(GOPMALIOHHBIMH UCTOYHUKAMU,
MH(OPMaL[MOHHBIMU TeXHOJIOTHSIMH, OTIbIT HAyUYHOTO NOVCKA, CO3/laHKsl HAyYHBIX TEKCTOB

OIIK-4 OITK-4.1. 3HaeT NpUHIUITBE paboThl COBpeMeHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH U TIPOrPaMMHBIX
Cpe/ICTB, B TOM YHC/Ie 0TeueCTBEHHOIO ITPOU3BO/CTBA

OIIK-4 OITK-4.2. YmMeeT NpUMeHSTb COBpeMeHHble HH(OPMaIjIOHHO-KOMMYHHKAIMOHHbIE TEXHOIOTHH U

NporpaMMHbIe CpeJiCTBA /IS pellieHus 3a/au IIpodeCCHOHATBHOMN [1esTe/TIbHOCTH C COOMoeHreM
HOPM MH(OPMAaIMOHHOM 6e30MacHOCTH

OCHOBBI HpoeKTHOﬁ AeATEe/TbHOCTH

YK-1 YK-1.1. 3HaeT npuHLMIIEL cOopa, 0TOopa U 06001IeHNs] MHPOPMaLUH.

YK-2 YK-2.2. ¥YMeeT orpegensaTb KPYT 3a/iad B paMKax W30paHHBIX BUOB MpodeCccroHaMbHON
JlesITe/IbHOCTH, TIJIAHUPOBaTh COOCTBEHHYTO [1eSITeIbHOCTh UCXO/s U3 UMEIOIUXCS PeCyPCOB;
COOTHOCHUTB IVIABHOE U BTOPOCTEMNEHHOe, PelliaTh MOCTaB/IeHHbIe 33/jaud B PaMKaX W36paHHbIX BU/IOB
ripodeCCOHA/ILHOM AesATeIbHOCTH.

YK-3 YK-3.1. 3HaeT pa3/uuHbIe PUEMbI U CII0COObI COLMAIM3aAlMY JIMUHOCTH U COLMA/IBHOTO
B3aUMO/IEICTBHSI.

YK-3 YK-3.2. YMeeT CTPOUTb OTHOLLIEHUsI C OKPY>KAtOLIMMU JIFO/IbMU, C KOJIJIeraMu.

YK-3 YK-3.3. IMmeeT npakTU4eCKHUi OIbIT YUacTHsl B KOMaHJHOU paboTe, B COLMA/MBHBIX TIPOEKTaX,
pacripe/iesieHyst posieii B yCJI0BUSIX KOMaHJHOTO B3aUMO/IeHCTBYSI.

YK-6 YK-6.1. 3HaeT 0CHOBHBIe TTPUHLIMIIBI CAMOBOCITUTAHUS ¥ CaMO00pa30BaHus, TpoQe CCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHsI, MCXO/sl U3 9TANlOB KapbePHOIr0 POCTa U TpeboBaHUH PhIHKA TPY/A.

YK-6 YK-6.2. ¥MeeT 11aHUpOBaTh CBOe pabouee BpeMsi U BpeMs JIsi CaMOPa3BUTHS, GOPMY/MPOBATh LieJIH
JIMYHOCTHOTO U TpO(heCCHOHANBHOTO Pa3BUTHS M YCIOBUSI UX AOCTYDKEHUS], NCXO/sl U3 TeHJeHLMH
pa3BuTHsi 061acTy MPOdeCcCUOHATBHOM [IeATeNbHOCTH, WHMBU/YaTbHO-TUUYHOCTHBIX 0COOEHHOCTE.

YK-9 YK-9.2. IIpumMeHsieT MeTO/[bl JITUHOTO SKOHOMUYECKOTO M (PYHAHCOBOTO I/TAHUPOBAHNS JIIst

JOCTIKeHUsI TEeKYIIMX U [J0/ITOCPOYUHBIX (PMHAHCOBBIX 1ie/iel, MCIo/b3yeT (PMHaHCOBbIe
WHCTPYMEHTHI J|jIs1 YIIPaB/IeHus] TMYHBIMU (pUHaHCaMU (JTMUYHBIM OO[PKeTOM), KOHTPOJIMPYET

COOCTBEHHBIE 9KOHOMHUECKHE U (1)I/IHaHCOBI)Ie PUCKH

MHocTpaHHBIN A3bIK

65




YK-1 YK-1.1. 3HaeT npuHLHIIBEL cOopa, 0TOOpa U 06001IeHHsT HHPOPMALUH.

YK-4 YK-4.1. 3Haet nutepaTypHyto Gopmy 1 (HYHKIMOHATBHBIE CTH/IM TOCYAapCTBEHHOTO (PyCCKOTO0)
A3bIKa, OCHOBBI YCTHOM U ITMCbMEHHON KOMMYHMKALMX Ha TOCYlapCTBEHHOM (PyCCKOM)
MHOCTPaHHOM(bIX) si3bIKe(ax).

YK-4 YK-4.2. Ymeet BeIpakaTh CBOM MBIC/IM Ha TOCY/lapCTBeHHOM (PYCCKOM) M MHOCTPaHHOM(BIX) SI3bIKax
B /1eJIOBOM OOILeHHH.

YK-4 YK-4.3. IMeeT npakTUUeCKUM OMBIT COCTAB/IEHHsI TEKCTOB Ha rOCyAapCTBEHHOM (PYCCKOM) U

MHOCTPaHHOM(bIX) sI3bIKaX, OTIbIT lepeBo/ja TEKCTOB C MIHOCTPAHHOTO(bIX) si3bIKa(0B) Ha
rOCyZlapCTBEHHBIN (PYCCKUI), OTIBIT TOBOPEHUSI Ha TOCYIapCTBEHHOM (PYCCKOM) U MHOCTPAaHHOM(BIX)
SI3bIKAX.

OCHOBBI POCCHHCKOH rOCYyAapPCTBEHHOCTH

YK-1

YK-1.2. ¥MeeT COOTHOCUTb Pa3HOPOAHbIE SIB/IEHHUS M CUCTeMaTU3UPOBaTh NX B paMKax M30paHHbIX
BHZI0B NPode CCHOHATBHOM [esTeTbHOCTH.

YK-5

YK-5.1. 3HaeT OCHOBHBIe KaTeropur ¢puaocodun, 3aKOHbI HCTOPUUYECKOTO Pa3BUTHS, OCHOBEI
Me)KKY/IbTYPHOH KOMMYHHKALUH, TIPOSIB/IsSIeT YBaKUTE/IbHOE U Oepe)kHOe OTHOIIEHHE K
HCTOPUYECKOMY Hac/IeUI0 U KY/IbTYPHBIM TPaJULIUSIM.

YK-5

YK-5.2. YMmeer BeCTH KOMMYHHKALMIO C ITPeZCTaBUTE/ISIMA MHBIX HalJMOHAIbHOCTeN 1 KOH(eccuit ¢
co0moieHueM STHUeCKUX U MEXXKY/IBTYPHBIX HOPM, /IeMOHCTPUPYET TOJIePAHTHOE BOCIIPHUSITHE
COLIMA/IbHBIX U KYJIbTYPHBIX Pa3/jNuuil.

YK-5

YK-5.3. IMeeT npakTU4eCKHi OMBIT aHanr3a GunococKux, UCTOPUUeCKUX (DaKTOB, Pa3BUTHS
KYJ/IBTYPBI, FOCYAaPCTBEHHOCTH U COLMAIbHO-TIONITHYE CKHUX SIBJIEHHUH, CO3HATe/ILHO BEIOMpaeT
1|eHHOCTHbIe OPUEHTHPbI U IPaKJAHCKY0 TO3ULIMIO.

I/IH)KeHepHaﬂ H KOMIIbKOTepHas rpa(bm(a

OIIK-1 OIIK-1.1. BnageeT MaTemaTrueCKHM arirapaToM JJ1s1 ONMCaHus, aHaan3a, TeOpeTHUeCKOro 1
JKCIIepUMEHTaIbHOr0 UCC/Ie/0BaHUSI M MOZeMPOBaHUs (PU3HMUECKMX U XUMUUECKUX CHCTEM,
sSIBJIEHHH Y MPOL|eCCOB, UCIIOIb30BaHusl B 00y4eHHH U NTPodeCCHOHATILHOM JesiTeNbHOCTH

OIIK-1 OIIK-1.5. Mcnons3yeT npuk/aZHble IPOrpaMMbl U CPefCTBa aBTOMaTHU3MPOBaHHOIO
TIPOEKTUPOBaHUs NIPU pellieHUY MHKeHepHBIX 3a/a4

OIIK-4 OIIK-4.1. 3HaeT NpUHOMNBI paboThl COBpeMeHHbIX HH()OPMALMOHHBIX TEXHO/IOTHI U MPOrPaMMHBIX
CpeJiCTB, B TOM UHCJ/Ie 0TeueCTBEHHOIO NTPOU3BO/CTBA

OIIK-6 OIIK-6.1. cnonb3yeT TeXHUYECKYIO U CIIPABOYHYIO JIMTepPaTypy, HOpMaTUBHbIE JOKYMEHTHI [1IpU
BBITIO/THEHUHY MCCIIe/I0BaTebCKOM paboThl B 06/1aCTH HAHOTEXHOIOTHA M MUKPOCHCTEMHOM TeXHUKU

OIIK-7 OIIK-7.2. Vcrionb3yeT NpUK/IaZHble IPOrpaMMBI U CPeZiCTBa aBTOMAaTHU3MPOBaHHOIO
TIPOEKTUPOBaHUs [IPU pellieHUY UHKeHepHBIX 3a/1a4

Xumus

OIIK-1 OIIK-1.1. BnageeT MaTemaTrueCKHM arirapaToM JJ1s1 ONMCaHus, aHaan3a, TeOpeTHUeCKOro U
JKCIIepUMEHTaIbHOr0 UCC/Ie/0BaHUSL M MOZeMPOBaHUS (PU3HMUECKUX U XUMUUECKUX CUCTEM,
sSIBJIEHHH Y MPOL{eCCOB, UCIIOIb30BaHusl B 00y4eHHH U TpodeCCHOHATILHOM JesiTeNbHOCTH

OIIK-1 OIIK-1.3. Vicrionb3yeT 3KCIiepuMeHTalbHbIe MeTO/IbI OTpeZieneHus HGU3UKO-XUMHIUeCKUX CBOWCTB
HeopraHUuueCcKUx M OpraHMyecKux BelllecTB

dunocodus

YK-1 YK-1.1. 3HaeT npuHIwIibl c6opa, oTbopa u 06061eHUsT HHbOPMAIHH.

YK-1 YK-1.2. YMeeT COOTHOCUTh Pa3HOPO/HbBIE SIBJIEHUS] U CUCTEMATH3UPOBATh UX B paMKaX U30paHHbIX
BU/I0B ITPO)e CCHOHAILHOM JlesiTe/TbHOCTH.

YK-5 YK-5.1. 3HaeT OCHOBHBIe KaTeropuv ¢puaocopun, 3aKOHbI HICTOPUUYECKOTO Pa3BUTHS, OCHOBEI
MeKKY/IbTYPHOH KOMMYHHKALMH, TIPOSIB/ISIET YBaXKUTE/bHOE 1 OepeyKHOe OTHOLIeHHE K
HCTOPHUYEeCKOMY Hac/leAUI0 U KYIbTYPHBIM TPaULIKsIM.

YK-5 YK-5.3. IMeeT npakTU4eCKHi OMBIT aHanr3a GunococKux, UCTOPUUeCKUX (DaKTOB, Pa3BUTHS
KYJ/IETYPBI, FOCYAaPCTBEHHOCTH U COLMA/IbHO-TIONIMTAYE CKUX SIBJIEHHUH, CO3HATe/ILHO BEIOMpaeT
L[eHHOCTHBIE OPUEHTUPBI U FPaXJAHCKYH0 MO3ULIMIO.

JJIeKTPOTeXHUKA

OIIK-1 OIIK-1.1. BrageeT MaTemaTrueCKHM arirapaToM JJ1s1 ONMCaHus, aHaan3a, TeOpeTHUeCKOro U
JKCIIepUMEHTaIbHOr0 UCC/Ie/0BaHUSI M MOZeMPOBaHUs (PU3HMUECKMX U XUMUUECKUX CUCTEM,
sSIBJIEHHH Y MPOL{eCCOB, UCIIOIb30BaHusl B 00y4eHHH U TPodeCCHOHATILHOM JesiTeNbHOCTH

OIIK-1 OIIK-1.2. Vicnionb3yeT hr3nuecKre 3aKOHBI U TIPUHLUITLI B CBOeH NpodeCCOHATbHON
JlesITe/IbHOCTH.

OIIK-1 OIIK-1.4. TTIpoBOAUT U3MepeHUe OCHOBHBIX 3/IeKTPUUeCKUX Be/IMUMH, OINpejesisieT apaMeTpsl U

XapaKTEPUCTHUK /1eKTPHUUeCKUX U 3/IeKTPOHHBIX YCTPOMCTB

be3onacHoCcTh JKHU3HeAeATe/TbHOCTH

YK-8

YK-8.1. 3HaeT 0CHOBBI 6e30MaCHOCTH KU3HeesITe/IbHOCTH, UMeeT Npe/iCTaB/IeHre 0 criocobax
co3/iaHust 6e30MacHbBIX YC/I0BUH, 00eCreunBarOIIMX YCTOWYMBOE pa3BuTHe 0OIIeCTBa B
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nipod)eCCHOHAILHON ¥ TIOBCEIHEBHOM /1esITe/TbHOCTH M COXpaHeHHe PUPOJHON CPeibl.

YK-8 YK-8.2. YmeeT IpUMeHSITh B TIPOQ)e CCOHATBHOM U TIOBCEIHEBHON AeATeTbEHOCTHA METO/bI 3aIlIAThI
OT OMACHOCTeH, B TOM YHCJIe TIPU YIPO3e U BO3HUKHOBEHUH Upe3BblUaiiHbIX CUTYal|Uii U BOEHHBIX
KOH(/IMKTOB, U criocobbl obecrieueHusi 6e30MacHbIX YCIOBUM )KU3HEeATeNbHOCTH.

YK-8 YK-8.3. BnageeT HaBbIKaM{ OKa3aHUsI [1ePBOY TIOMOILH MTOCTPaZaBIINM.

MeTpoJiorus, craHAapTH3anysa U ceprudukanms

OIIK-1 OIIK-1.4. TTpoBOfUT U3MepeHye OCHOBHBIX 3JIeKTPUUeCKUX Be/IMUKH, OIpejie/sieT [1apamMmeTphl U
XapaKTePUCTHUK /1eKTPUUeCKUX U 3/IeKTPOHHBIX YCTPOMCTB

OIIK-6 OIIK-6.1. Mcnonb3yeT TeXHUYeCKYIO U CIIPABOYHYIO JIUTepaTypy, HOpPMaTUBHbIE JOKYMEHTHI [1IPU
BBITIOTHEHUH MCCJIe0BATeNbCKON paboThl B 06/1aCTH HAHOTEXHOJIOTUA M MUKPOCHCTEMHOMN TEXHUKH

OIIK-6 OIIK-6.2. CocraBsieT OTUeThI 110 3KCIepUMeHTalbHbIM U TEOPETUYECKUM HUCC/e[JOBaHUSM,
NPaKTHUECKOH [IesTeNbHOCTH B COOTBETCTBUU C YCTaHAB/IMBaeMbIMU TpeOOBaHUSMU

IIK-2 ITK-2.1. 3HaeT 0CHOBHbIe METOAUKH 3KCTIepUMeHTalbHbIX UCCIe0BaHUM CUHTe3a U aHau3a
MaTrepHasIoB M KOMIIOHEHTOB HAHO- 1 MUKPOCHCTEMHOM TEXHUKH

IIpaBoBepeHne

YK-2 YK-2.1. 3HaeT HeoOXoMMBIe /171 OCYIIeCTB/IEHUs IPO(eCCUOHANBHOM [IeSITeIbHOCTU TIPAaBOBbIe
HOPMBI.

YK-10 YK-10.1. 3HaeT CyL[HOCTb KOPPYIILIMH, SKCTPEMU3Ma U Teppopu3Ma, WX BpeZ, /sl TUYHOCTH,
001IecTBa ¥ TOCYJapCTBa; POCCHUICKYIO MOUTUKY M 3aKOHOAATE/IBCTBO T10 TIPOTHUBOZEHCTBHUIO
KOPPYILIMH, 5KCTPEMU3MY U TeppOpU3MY; 0CO3HaeT OTBETCTBEHHOCTh 3@ TePPOPUCTHUECKHUE,
9KCTPEMHCTCKHe [eHCTBUS U KOPPYIILMOHHbIe TIPABOHAPYILIEHHS

YK-10 YK-10.2. BelpakaeT HeTepruMoOe OTHOLIIEeHUe K MPOSIBJIEHUSIM KOPPYILIAY, 3KCTpeMu3Ma U

Teppopy3Ma U IIPOTUBO/EHCTBYET UM B IIpOdeCCHOHA/IBHON /1esITe/TbHOCTH

TexHo/10rHsi KOMIIOHEHTOB MHUKPO- U HAHOCHCTEMHON TeXHUKHU

OIIK-1 OITK-1.3. Vcrionb3yeT 3KCriepuMeHTaIbHbIe METO/IbI OTIpe/ie/IeHus (PU3NKO-XUMITUe CKX CBOMCTB
HeOpraHn4eCKHUX U OpraHuueCKUX BelecTB

OIIK-2 OITK-2.2. PaccuuThIBaeT [IUTEbHOCTD BBIMOSTHEHHS TEXHOIOTHUeCKUX Omepariuii ¢
VCII0/Ib30BaHHeM HOPMaTHBHBIX CIIPABOUHUKOB

IK-3 ITIK-3.2. YMmeeT NIpOBOAUTE OLIEHOUHBIE paCueThbl XapaKTePUCTUK KOMIIOHEHTOB HAaHO- U
MHKPOCHCTEMHOM TEXHUKHU

IIK-4 ITK-4.3. BnajeeT HaBbIKaMU OLIeHKU BMSHUS pa3/IMUHbIX BO3JeMCTBUIl Ha TapamMeTphbl

HAHOCTPYKTYPHBIX MaTepyasioB

HpHKTIaAHaH MeXdaHHKad

YK-1 YK-1.2. ¥MeeT COOTHOCHUTh Pa3HOPOAHbIE SIBJIEHHUS M CHCTEMaTU3UPOBaTh MX B PaMKax M30paHHBIX
BU/I0B NTPO(he CCUOHAILHOM flesiTe/IbHOCTH.

OIIK-1 OIIK-1.1. BnaseeT MmaTeMaTlueCKUM arraparoM Jyisi OIIMCaHUs], aHaau3a, TeOpeTUYeCcKoro u
IKCIIePUMEHTAIbHOr0 MCCIIe/[0BaHNSI M MOZETMPOBAHUS (PU3HNUeCKIX U XUMHUEeCKUX CHCTEM,
SIBJIEHAH U TIPOLIeCCOB, UCTIOIB30BaHus B 00y4eHHH U podeCCHOHATILHOU JesiTeNbHOCTH

[IK-1 ITK-1.1. 3HaeT ¢r3nyecKre ¥ MaTeMaTUUeCKHe 3aKOHBI U MOZiesTi (pr3nuecKuX MPOLIeCCOB, JIeyKall{ux

B OCHOBE€ IMPHUHIMUIIOB AEﬁCTBHH 00BHeKTOB HAHOTEXHOJIOTUH U MI/IKpOCI/ICTEMHOﬁ TeXHUKH

dusnka KOH/J€HCHPOBAHHOI'0 COCTOAHUA

YK-1 YK-1.2. ¥MeeT COOTHOCHUTh Pa3HOPOAHbIE SIBJIEHHUS M CHCTEMaTU3UPOBaTh MX B PaMKax M30paHHBIX
BU/I0B NTPO(he CCUOHAILHOM flesiTe/IbHOCTH.

YK-1 YK-1.3. ImeeT npakTU4eCKUi OnbIT paboThbl ¢ UHPOPMALMOHHBIMU UCTOUHUKAMM,
MHGOPMALMOHHBIMU TeXHOJIOTHSIMH, OTIBIT HAYYHOTO TTOMCKA, CO3/[aHMs HAayUHbIX TeKCTOB

IK-1 [TK-1.1. 3Haetr ¢u3nyeckre 1 MaTeMaTHUeCKHe 3aKOHBI U MOZe/Ti (Pr3HUeCKUX TPOLeCCOB, JIEXKAIL[X
B OCHOBe IIPUHLIMIOB flefcTBUSI 00BbEKTOB HAHOTEXHOJIOTMHY M MUKPOCHCTEMHOMN TEXHUKU

Pu3znyecKkyue 0CHOBBI MUKPO- M HAHOCHCTEMHOM TeXHUKH

YK-1 YK-1.1. 3HaeT npuHLWMIIBI cbopa, 0TOopa U 06001IeHHsT MHPOPMALUH.

OIIK-1 OIIK-1.2. Vicnionb3yeT ¢hr3nuecKre 3aKOHBI ¥ TIPUHLUITBI B CBOel Tpo¢eCCOHAMbHOMN
JlesITe/IbHOCTHU.

IK-1 ITK-1.3. Bnageet MaremMaTHueCcKUM arrapaToM U MeToJaMu KOMIbIOTEPHBIX TeXHOJIOTHI [Jijist
MO/IeJIMPOBaHUsI 0ObEKTOB HAHOTEXHOJIOTUM U MUKPOCUCTEMHOW TeXHUKH

I1K-4 ITK-4.1. 3HaeT NpUHLMIBI IPOEKTUPOBAHNUS OCHOBHBIX [1apAMETPOB HAHOCTPYKTYPHBIX MaTepuasioB

OCHOBBI JINYHOCTHOI ¥ KOMMYHHKAaTHBHOH KYJbTYpbI (Mofy/ib): KysibTypa HayuYHOI U J1e10BOH peun

YK-1 YK-1.3. ImeeT npakTU4eCKUi OnbIT paboThbl C UHPOPMALMOHHBIMUA UCTOUHUKAMM,
MH(OPMAL[MOHHBIMU TeXHOJIOTHSIMH, OTIbIT HAYYHOTO MOVCKA, CO3/laHKsl HAyYHBIX TEKCTOB

YK-4 YK-4.1. 3HaeT nurepaTypHy0 GopMy U GYHKIMOHA/IBLHBIE CTUIUA TOCYJAPCTBEHHOTO (PYCCKOT0)
sI3bIKA, OCHOBBI YCTHOM Y MMUCbMEHHOM KOMMYHHKALIK Ha rOCyIapCTBEHHOM (PYyCCKOM)
HMHOCTPaHHOM(BIX) si3bIKe(ax).

YK-4 YK-4.2. YMeeT BblpakaTb CBOM MBIC/IM Ha FOCY[,APCTBEHHOM (PYCCKOM) M MHOCTPAaHHOM(BIX) s13bIKaX
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B /1eI0BOM OOIL[eHHH.

YK-4 YK-4.3. ImeeT npakTU4eCKH# OTbIT COCTAB/IEHHS TEKCTOB Ha rOCYZjapCTBEHHOM (PYCCKOM) U
HMHOCTPaHHOM(bIX) SI3bIKaX, OTIBIT [1ePeBo/ja TEKCTOB C MHOCTPAHHOIO(bIX) s13bIKa(0B) Ha
rOCy/lapCTBEHHBIN (PyCCKHIA), OTBIT TOBOPEHUs Ha TOCY,apCTBEHHOM (PYCCKOM) ¥ MHOCTPaHHOM(bIX)
SI3BIKaX.

YK-5 YK-5.2. YMmeer BeCTH KOMMYHHKALMIO C ITPeZCTaBUTE/ISIMA MHBIX HalJMOHAIbHOCTeH 1 KOH(eccuit ¢

cobmofieHNeM 3THUeCKUX U MeXXKY/IbTYPHBIX HOPM, /IeMOHCTPUPYET TOJIePAaHTHOE BOCIIPUSTHE
COLIMa/IbHBIX U KY/JIbTYPHBIX pPa3/Muuil.

OCHOBBI JINYHOCTHON M KOMMYHHKAaTHBHOH KY/IBTYPbI (Moay/1b): Ky/ibTypa u IMYHOCTH

YK-3

YK-3.1. 3HaeT pa3/uuHbie MPUEMbI U CII0COObI COIMAMM3al|K JIMUHOCTH U COLIMA/TBHOTO
B3aMMO/IeCTBUSL.

YK-5

YK-5.1. 3HaeT OCHOBHBIe KaTeropur (pUa0co(uH, 3aKOHbI UCTOPUUECKOTO Pa3BUTHS, OCHOBBI
MeKKY/IbTYPHOH KOMMYHHKALWH, TIPOSIB/ISIET YBaXKUTE/TBHOE 1 OepeyKHOe OTHOLIEHHE K
VCTOPUYECKOMY HaC/Ie/Iui0 U KY/IbTYPHBIM TPaJULIMSIM.

YK-5

YK-5.2. YMeeT BeCTH KOMMYHHKALUIO C MPeCTaBUTEISIMA WHBIX HAalJMOHAbHOCTeH 1 KOH(eCCHii ¢
COO/MIOIEHUEM STUUECKHUX U MEXXKY/IBTYPHBIX HOPM, 1EMOHCTPUPYET TOJIEPAHTHOE BOCIIPHUSITHE
COLMAJIBHBIX U KYJIBTYPHBIX PA3/IMUMH.

YK-5

YK-5.3. IMeeT npakTU4eCKHi OMbIT aHanr3a GpuinococKux, NCTOPpUUYeCKUX (hakToB, Pa3BUTHS
Ky/bTYpPBl, TOCYJAPCTBEHHOCTH 1 COLMATBbHO-TIO/IMTHYE CKUX SIBJIEHUH, CO3HATe/TBHO BhIOMpaeT
1|eHHOCTHbIE OPUEHTHPBI U IPKAAHCKYIO TIO3ULIUIO.

Jucyunaunbl (Modyau) yacmu, popmupyemoli yuacmHukamu obpazoeameibHbIX OMHoWeHull

Marepua/ibl 371eKTPOHHOIN TeXHUKHU

IIK-1 ITK-1.1. 3HaeT dusnuecKre U MaTeMaTUueCKUe 3aKOHbI U Mofiesiv (hr3uueCKUX MPOLeCCOB, JeXKalluX
B OCHOBE MPUHIUIIOB AeHCTBUS 00bEKTOB HAHOTEXHOJIOTUY M MUKPOCHCTEMHOM TEXHUKHU

[K-2 ITK-2.1. 3HaeT 0CHOBHBbIE METOAVKH SKCTIePUMeHTaIbHBIX UCCIeJOBaHUM CHHTe3a U aHa/m3a
MaTepuasoB M KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TeXHUKHU

[1K-4 [TIK-4.2. YmeeT poBOAXTE OLIEHOUHbIe pacueThl OCHOBHBIX [1apaMeTPOB HAaHOCTPYKTYPHBIX
MaTepHasIoB pa3IuuHOro QYHKIMOHAIBHOTO Ha3HAYeHUSI

IIK-4 ITK-4.3. BnageeT HaBbIKaMH OL|eHKH BJIMSTHUSI Pa3/IMUHBIX BO3/€MCTBUI Ha TTapaMeTphl

HAHOCTPYKTYPHBIX MaTeprasioB

VHdopmanoHHbIe TEXHOIOIHH B IPo¢eccHoOHAIbHOH AeaTe/IbHOCTH

YK-1 YK-1.1. 3HaeT npuHIMIILI cOopa, 0TO0pa ¥ 000011eHHsT HH)OPMAITHH.

IIK-1 [TK-1.2. ¥meeT pemiaThb 3a/iaud, UCII0b30BaTh MaTeMaTH4YeCKHI anmapaT U Yic/eHHbIe MeTOZbI
KOMIBIOTEPHOTO MO/I/IUPOBaHMsI 00bEKTOB HAHOTEXHOJIOTUYA U MUKPOCHCTEMHOM TEXHUKU

IK-1 ITK-1.3. Bnageet MmareMaTH4eCcKUM arrapaToM U MeToJaMy KOMIbIOTePHBIX TeXHOJIOTHI [iis

MOJe/IMPOBAHUA 00BbEKTOB HAHOTEXHOJIOTHH U MHKpOCHCTEMHOﬁ TeXHUKH

CHEL[I/IHJIBHI)IE I/laBbl MdAT€eMdTHUKH

YK-1

YK-1.1. 3HaeT npuHLMIIBI cOopa, 0TOOpa U 00001IeHHsT HHPOPMALHH.

IK-1

ITK-1.3. Bnageet MareMaTHueCcKUM arrapaToM U MeToJaMy KOMIbIOTEDPHBIX TeXHOJIOTHI [ijist
MO/IeJTUPOBAHHST 00BEKTOB HAHOTEXHOJIOTHM ¥ MMKPOCHCTEMHOH TeXHUKHU

MeTopbl MaTeMaTnuecKoi Gu3nKu

YK-1 YK-1.1. 3HaeT npuHLWMITBI cOopa, 0TOOpa U 06001IeHHsT HHPOPMALIUH.

YK-1 YK-1.3. ImeeT npakTU4yeCKUi OnbIT paboThbl C UHPOPMALMOHHBIMUA UCTOUHUKAMM,
MH(OPMaLMOHHBIMU TeXHOJIOTHSIMH, OTIBIT HAYUHOTO MOWCKA, CO3/laHNsl HayYHBIX TEKCTOB

IIK-1 ITK-1.1. 3Haet ¢u3nyeckre U MaTeMaTHueCKre 3aKOHBI U MOZe/Ti (P3HUeCKUX MPOLeCCOB, JIEXKAIL[X

B OCHOBe TIPUHLIMIIOB AEﬁCTBHH 00BLeKTOB HAHOTEXHOJIOTHH U MHKPOCHCTEMHOﬁ TeXHUKHU

KoMnoHeHTbI 31eKTPOHHOI TeXHHKHU

[IK-1 ITK-1.1. 3HaeT ¢u3nyecKre ¥ MaTeMaTUUeCKHe 3aKOHBI U MOZiesTi (pr3nueCcKUX MPOLIeCCOB, JIeyKallux
B OCHOBe TIPUHIUIIOB fIeHCTBHsI 00beKTOB HAHOTEXHOIOTMHM U MUKPOCHCTEMHON TeXHHUKH

[IK-2 ITK-2.1. 3HaeT 0CHOBHbIe METOAUKM 3KCIIepUMeHTalbHbIX UCCIe0BaHUNM CUHTe3a U aHanu3a
MarepHasJoB U KOMIIOHEHTOB HaHO- U MUKPOCHCTEMHOM TeXHUKHU

IIK-3 ITK-3.1. 3HaeT NpPUHILUIBI KOHCTPYMPOBAHUS OT/e/IbHBIX OJIOKOB KOMITOHEHTOB HaHO- U
MUKDPOCUCTEMHON TEXHUKU

IK-3 ITK-3.2. YMmeeT IpoBOAUTE OLIEHOUHbIE pacueThbl XapaKTePUCTUK KOMIIOHEHTOB HAaHO- U
MHUKPOCHCTEMHOM TEXHUKU

CxemMoTexHHKaA

IIK-1 [TK-1.2. YMeeT peluaTs 3a[aul, UCI0/Ib30BaTh MaTeMaTUUECKHU anmnapar U UMCc/IeHHbIe MeTOAbI
KOMITHFOTEPHOTO MO/IeJIMPOBAHMsI 00BbEKTOB HAHOTEXHOJIOTUU U MUKDOCHCTEMHOW TEXHUKH

[IK-2 [TIK-2.2. Ymeet naHUpOBaTh ¥ NPOBOAUTH UCC/IEI0BAaHUS 110 CUHTE3Y U aHa/IM3y MaTepuaioB U
KOMITOHEHTOB HaHO- M MUKPOCHCTEMHOM TeXHUKU

I1K-3 ITK-3.1. 3HaeT NpPUHLMITBEI KOHCTPYMPOBAHUSI OT/e/bHBIX OJIOKOB KOMIIOHEHTOB HaHO- U
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MI/IKPOCI/ICTGMHOﬁ TeXHUKH

MK-3

ITK-3.3. BnasieeT HaBbIKaMU MOATOTOBKU MPUHLMINUAIBHBIX 3/IEKTPUUECKUX CXeM

ITK-4

ITK-4.1. 3HaeT NPUHLIITEI IPOEKTUPOBAHKsSI OCHOBHBIX TIapaMeTPOB HAaHOCTPYKTYPHBIX MaTrepHrasoB

KBaHTOBasg MexaHHKA U CTaTUCTHUeCKasi dmmxa

IIK-1 ITK-1.1. 3Haet ¢u3nyeckre 1 MaTeMaTHueCKre 3aKOHBI U MOZe/Ti (Pr3HUeCKUX MPOLeCCOB, JIEXKAIL[UX
B OCHOBE TIPUHLIUTIOB JIeHCTBHsI 00bEKTOB HAHOTEXHOJIOTUH U MUKDOCHCTEMHOW TEXHUKU

[IK-1 ITK-1.2. ¥YMeeT pelaTh 3a[jaul, MCII0/Ib30BaTh MaTeMaTUUeCKHii arimapar U Yic/ieHHbIe MeTOAbI
KOMITbIOTEPHOTO MO/Ie/IMPOBaHUsI 00beKTOB HAHOTEXHOJIOTUM M MMKPOCUCTEMHON TeXHUKH

IIK-4 ITIK-4.2. YmeeT NIpOBOAUTE OLIEHOUHBIE pacueThl OCHOBHBIX [1apaMeTPOB HAHOCTPYKTYPHBIX

MaTep1asIoB pa3nuyHOro QyHKIMOHAIBHOIO Ha3HAUEeHUSI

METO,lIbl MdaTeMdTH4YeCKOro Moae/imnpoBaHUus

[IK-1 ITK-1.1. 3HaeT ¢u3nyecKre ¥ MaTeMaTUUeCKHe 3aKOHBI U MOZieTi (pr3nueCcKUX MPOLIeCCOB, IeyKallux
B OCHOBE TIPUHIUIIOB fIeHCTBHsI 00beKTOB HAHOTEXHOIOTMHM U MUKPOCHCTEMHON TeXHUKH

IIK-1 ITK-1.2. YMeeT peluaTs 3a/aud, UCM0/Ib30BaTh MaTeMaTUUECKU anmnapar U YuCc/IeHHbIe MeTOAbI
KOMITbIOTEPHOTO MO/e/IMPOBaHMsI 00beKTOB HAHOTEXHOJIOTUH M MUKPOCUCTEMHON TeXHHUKH

IK-1 ITK-1.3. Bnageet MaremMaTHueCcKUM arrapaToM U MeToJaMu KOMIbIOTEPHBIX TeXHOJIOTHI [Jijist

MOJe/ITMPOBAHUA 00BHeKTOB HAHOTEXHOJIOTHH U MI/IKpOCI/ICTEMHOi;I TeXHUKN

MuUKpONpPOLeCCOPHBIE YCTPOHCTBA

IK-1 ITK-1.3. Bnageet MaremMaTHueCcKUM arapaToM U MeToJaMy KOMITbIOTePHBIX TeXHOJIOTHH [Jijist
MOZ|e/IMPOBaHUs1 00beKTOB HAHOTEXHOJIOTUM M MUKPOCUCTEMHON TeXHUKH

I1IK-3 ITK-3.1. 3HaeT NpUHLUITEI KOHCTPYMPOBAaHKS OT/e/IbHBIX OJIOKOB KOMITOHEHTOB HaHO- U
MHUKDPOCUCTEMHON TEXHUKU

I1K-3 ITK-3.3. BiasieeT HaBbIKaMy MOArOTOBKY NPUHLMIUAJIBHBIX 3/IEKTPUUECKUX CXEM

IIK-4 ITK-4.1. 3HaeT NpYHLMIBI IPOEKTUPOBAHHKS OCHOBHbIX [1aPAMETPOB HAHOCTPYKTYPHBIX MaTepyasoB

TBepaoTe/bHaA J1eKTPOHUKA

IIK-1 ITK-1.1. 3HaeT pu3nueckre U MaTeMaTHUeCKHe 3aKOHBI U MO/e/TH (PU3UUeCKUX TMPOLeCCOB, JIEXKAIL[UX
B OCHOBe MPUHLIMIIOB fleficTBUsI 00BbEKTOB HAHOTEXHOJIOTHHA M MUKPOCHCTEMHOMN TEXHUKH

[IK-2 ITK-2.1. 3HaeT 0CHOBHBbIE METOJVKH SKCTIepUMeHTaIbHBIX UCCIeJOBaHUM CHHTe3a U aHa/3a
MaTepuasoB M KOMIIOHEHTOB HAHO- ¥ MUKPOCHUCTEMHOM TeXHUKHU

I1K-3 ITK-3.3. BiajieeT HaBblKaMU [O/rOTOBKY NPUHLIMITUAIBHBIX 3/IEKTPUUECKUX CXeM

IIK-4 ITK-4.2. YMeeT NpOBOAUTH OLIEHOYHBIE pacyeThl OCHOBHBIX [1TaPAMETPOB HAHOCTPYKTYPHBIX

MaTepHasIoB pa3luyHOro (yHKIMOHAIbHOI0 Ha3HAYeHUs

dusmka MoJIynpoBOJHUKOB

IIK-1 ITK-1.1. 3HaeT du3nueckre U MaTeMaTUuUeCKUe 3aKOHbI U Mofiesiv (hr3uueCKUX MPOLeCCOB, JeXKalluX
B OCHOBE TIPUHIIUIIOB JIeWCTBUs1 00bEKTOB HAHOTEXHOJIOTUU Y MUKDOCUCTEMHOM TEXHUKHU

[K-2 ITK-2.1. 3HaeT 0CHOBHBbIE METOAVKH SKCTIepUMeHTaIbHBIX UCCIeJOBaHUM CHHTe3a U aHam3a
MaTepuasoB M KOMIIOHEHTOB HAHO- ¥ MUKPOCHUCTEMHOM TeXHUKHU

IIK-3 [TK-3.2. YmeeT npoBOAUTH OLIEHOYHbIE pacueThl XapaKTepUCTUK KOMITIOHEHTOB HaHO- U
MHUKDPOCHUCTEMHOW TeXHUKU

IIK-4 I1K-4.2. YMeeT NpOBOAUTH OLIEHOYHBIE pacyeThl OCHOBHBIX [TaPAMETPOB HAHOCTPYKTYPHBIX
MaTepuasoB pPa3/IMuHOro GyHKIMOHA/JIBHOTO Ha3HaueHUs!

[1K-4 ITK-4.3. BnasieeT HaBbIKaMU OLIeHKH B/IWSIHUSI Pa3/IMUHBIX BO3/eHCTBUIN Ha IapameTphl

HaHOCTPYKTYPHBIX MaTepHasioB

DHU3UKO0-XMMHUYeCKHe 0CHOBBI npouneccoB MUKpPO- 1 HAHOTEXHOJ/IOTHUHA

IIK-2 ITK-2.3. BnageeT HaBbIKaMy BbIOOpa ONTUMAbHBIX METOZOB IPOBEIEHUs UCCIIeJOBaHUH
MarepHasIoB U KOMIIOHEHTOB HaHO- U MUKPOCHUCTEMHOM TEXHUKU

IK-3 ITK-3.1. 3HaeT NMPUHLUITEI KOHCTPYUPOBAHUS OTAENBHBIX OJIOKOB KOMITOHEHTOB HaHO- U
MHUKDPOCHUCTEMHOW TeXHUKU

IIK-4 ITK-4.1. 3HaeT NpyHLMIIBI IPOEKTUPOBAHKS OCHOBHbIX [1aDAMETPOB HAHOCTPYKTYPHBIX MaTepyasoB

METOJILI dHA/TU3d U KOHTPO0JIA HAHOCTPYKTYPHUPOBAHHBIX MdATEPHUA/I0B U CUCTEM

IK-1 [TK-1.1. 3Haet ¢u3nyeckre 1 MaTeMaTHUeCKHe 3aKOHBI U MOZe/Ti (PH3HUeCKUX TPOLeCCOB, JIEXKAII[X
B OCHOBE TIPUHLIMTIOB JIefCTBHsI 00beKTOB HAHOTEXHOJIOTUH U MUKPOCHCTEMHOW TEXHUKU

IIK-2 ITK-2.1. 3HaeT 0CHOBHbIE METOAUKH 3KCIIepUMeHTalbHbIX UCCIeJ0OBaHUM CUHTe3a U aHaM3a
MarepHasoB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKU

I1IK-4 ITIK-4.2. YMmeeT NIpOBOAUTE OLIEHOUHBIE pacueThl OCHOBHBIX [1apAMeTPOB HAHOCTPYKTYPHBIX
MaTepHasIoB pa3NIuyHOro QYHKIMOHAIBHOTO Ha3HAYEeHHS

IIK-4 ITK-4.3. Bnajeet HaBbIKaMU OLIeHKU BMSIHUS pa3/IMUHbIX BO3JeMCTBUI Ha TapamMeTphbl

HAHOCTPYKTYPHBIX MaTepyasioB

MarepnanoBefieHHe HAaHOCTPYKTYPHPOBaHHBIX MaTepHuasioB

IK-1

[TK-1.1. 3Haet ¢u3nyeckre 1 MaTeMaTHUeCKHe 3aKOHBI U MOZe/Ti (P3UUeCKUX TPOLeCCOB, JIEXKAII[HX
B OCHOBe IPUHLIMIOB flefcTBUSI 00BbEKTOB HAHOTEXHOJIOTMHY M MUKPOCHCTEMHOMN TEXHUKU
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IK-2

ITK-2.1. 3HaeT OCHOBHBIE METOAVKH 3KCIIepIMeHTa/IbHBIX NCC/Ie0BaHMI CHHTe3a U aHaln3a
MaTepHaJIoB ¥ KOMIIOHEHTOB HaHO- M MUKPOCHCTEMHOMN TEXHUKHU

IIK-2 ITK-2.3. BnageeT HaBbIKaMy BbIOOpa ONTUMAbHBIX METOZOB MPOBEEHUs UCCIIeJOBaHUH
MaTepuasoB U KOMIIOHEHTOB HAHO- ¥ MUKPOCHUCTEMHOM TeXHUKHU
IIK-4 I1K-4.2. YMeeT NIpOBOSUTH OLIEHOYHBIE pacyeThl OCHOBHBIX [1TaPAMETPOB HAHOCTPYKTYPHBIX

MaTepHasIoB pa3NuyHOro YHKIMOHAIBHOIO Ha3HAYEeHHS

du3nKa NOIyNpOBOJAHUKOBBIX NPHOOPOB

[IK-1 ITK-1.1. 3HaeT ¢r3nyecKre ¥ MaTeMaTUUeCKHe 3aKOHbI U MOZieJTi (pr3nuecKuX MPOLIeCCOB, JeyKall{ux
B OCHOBE TIPUHLIMTIOB JefCTBHsI 00bEKTOB HAHOTEXHOJIOTUH U MUKDOCHCTEMHOW TEXHUKU

IK-2 ITK-2.3. Biajieer HaBbIKaMy BbIOOpA OMTUMA/IbHBIX METOZIOB MPOBEIEHHUS UCC/IeJOBAaHUH
MarepuasoB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHON TEXHUKU

IIK-3 [TIK-3.2. YMmeeT IpoBOAWTE OLIEHOUHbIE pacyeThbl XapaKTePUCTUK KOMIIOHEHTOB HAHO- U
MHKPOCHCTEMHOM TeXHUKHU

IIK-4 I1K-4.2. YMeeT NpOBOAUTH OLIEHOYHBIE pacyeThl OCHOBHBIX [1TapPAMETPOB HAHOCTPYKTYPHBIX

MdTepuajIoB pa3/IMYHOr0 ClJy'HKI_H/IOHaJ'IbHOFO Ha3HaueHud

KBaHToOBas U onTHyecKas JIEKTPOHUKA

IK-1 ITK-1.1. 3Haet ¢u3nyeckre 1 MaTeMaTHUeCKHe 3aKOHBI U MOZe/Ti (PH3HUeCKUX TPOLeCCOB, JIEXKAIL[HX
B OCHOBE TIPUHLIMTIOB JIefCTBHsI 00beKTOB HAHOTEXHOJIOTUH U MUKDOCHCTEMHOW TEXHUKU

IIK-2 ITK-2.3. BnageeT HaBbIKaMy BbIOOpA ONTHUMAbHBIX METOZOB MPOBEIeHUs UCCIIeJOBaHUH
MarepuasoB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKU

IK-3 ITIK-3.2. YMmeeT NIpOBOAUTE OLIEHOUHBIE paCueThbl XapaKTePUCTUK KOMIIOHEHTOB HAaHO- U
MHKPOCHCTEMHOM TEXHUKHU

IIK-4 ITK-4.3. BnajeeT HaBbIKaMU OLIeHKU BMSHUS pa3/IMUHbIX BO3JeMCTBUIl Ha TapamMmeTphbl

HAHOCTPYKTYPHBIX MaTepyasioB

Cucremsl HCKYCCTBEHHOI'0 MHTE/I/IEKTAd U MAILIMHHOE oﬁyqenne

YK-1 YK-1.1. 3HaeT npuHIWITBL cOopa, 0TOOpa U 06001IeHHsT HHPOPMAIUH.

[IK-1 ITK-1.2. ¥YMeeT pelaTh 3a[jaul, UCII0/Ib30BaTh MaTeMaTUUeCKHii arimapar U Yic/ieHHbIe MeTOAbI
KOMITBIOTEPHOTO MO/IeJTMPOBaHUsl 00bEKTOB HAHOTEXHOJIOTMH ¥ MMKPOCHUCTEMHOM TEXHUKHU

[IK-1 ITK-1.3. BnaseeT MmareMaTUueCKUM arirapaTtoM U MeTOlaMy KOMITbIOTE@DHBIX TeXHOJIOTUM ISt

MO e/TMPOBAHUSA 00BLEKTOB HAHOTEXHOJIOTUN U MI/IKPOCI/ICTeMHOﬁ TeXHUKH

Cneunanbnble I/1aBbl TBEp,lIOTEJIbHOﬁ I/IEKTPOHUKH

IK-1 ITK-1.3. Bnageet MaremMaTHueCcKUM arrapaToM U MeToJaMu KOMIbIOTEPHBIX TeXHOJIOTHH [Jijist
MO/IeJIMPOBaHMUsI 0ObEKTOB HAHOTEXHOJIOTUM U MUKPOCUCTEMHOW TeXHUKH

IK-3 ITK-3.1. 3HaeT NMPUHLUITbI KOHCTPYUPOBAHUS OTAENbHBLIX OJTOKOB KOMITOHEHTOB HaHO- U
MHUKPOCHCTEMHOM TEXHUKHU

I1K-3 ITK-3.3. BnazieeT HaBbIKaMu MOATOTOBKY NPUHLIMOMAIBHBIX /IEKTPUUECKUX CXeM

IIK-4 ITIK-4.2. YMmeeT 1IpoBOAUTE OLIEHOUHBIEe pacueThbl OCHOBHBIX [1apaMeTPOB HAHOCTPYKTYPHBIX

MaTepUasIoB Pa3IMUHOr0 GYHKIMOHA/ILHOTO Ha3HAUeHUsT

IIporpamMmHBIe cpeacTBa NpodecCHOHAIBHOM 1eaTe/TbHOCTH

IIK-1 ITK-1.2. ¥YMeeT pemiaTh 3a[jaud, MCII0/Ib30BaTh MaTeMaTUUeCKHUii arimapar U YiC/ieHHbIe MeTOAbI
KOMITBIOTEPHOTO MO/IeJTMPOBaHUsI 00beKTOB HAHOTEXHOJIOTMH M MUKPOCHCTEMHOM TEXHUKHU

IIK-1 ITK-1.3. BnasieeT MaTeMaTUueCKUM arrapaTtoM U MeTo/laMy KOMITbIOTE@PHBIX TeXHOJIOTUM AJist
MO/|eJIMPOBaHUs1 00bEeKTOB HAHOTEXHOJIOTUM M MUKPOCUCTEMHOW TeXHUKH

IK-3 [TK-3.2. YmeeT NpoBOAWTE OLIEHOUHbIE pPACUeThl XapaKTePUCTUK KOMIIOHEHTOB HAaHO- U
MHUKDPOCUCTEMHON TEXHUKU

I1K-4 ITK-4.1. 3HaeT NpyHLMIBI IPOEKTUPOBAHNUS OCHOBHBIX [1apAMETPOB HAHOCTPYKTYPHBIX MaTepuasioB

OCHOBBI IPOEKTHPOBAHHUsI J1EKTPOHHOH KOMIIOHEHTHOH 0a3bl

IK-1 ITK-1.3. Bnageet MmaremMaTHueCKUM arrapaToM U MeToJaMy KOMITbIOTePHBIX TeXHOJIOTHI [Jijist
MOZleNTMpOBaHUsl 00bEeKTOB HAHOTEXHOJIOTUM U MUKPOCUCTEMHOMN TeXHUKU

IIK-3 ITK-3.1. 3HaeT NpUHLUITEI KOHCTPYMPOBAHKS OT/e/IbHBIX OJIOKOB KOMITOHEHTOB HaHO- U
MHUKDPOCHUCTEMHOW TeXHUKU

ITK-3 ITK-3.3. BnasieeT HaBbIKaMU MOArOTOBKU NPUHLMIMUAIBHBIX 3JIEKTPUUECKUX CXeM

I1K-4 ITK-4.1. 3HaeT NpyHLMIBI IPOEKTUPOBAHKS OCHOBHBIX [1apAMETPOB HAHOCTPYKTYPHBIX MaTepuasoB

Hucyunaunbl (Modyau) uacmu, popmupyemoli yuacmHukamu 0bpazosamesnbHblx OmHoweHuil, no 8blbopy cnmydeHma

Marepuassl 4 MeTOAbI HAHOTEXHOJIOT U

IIK-1 [TK-1.1. 3Haet ¢u3nyeckre 1 MaTeMaTHUeCKHe 3aKOHBI U MOZe/TH (Pr31UeCKUX IPOLIeCCOB, JIeXKaIL[X
B OCHOBE TPUHIIUIIOB fIeHCTBUsI 00beKTOB HAHOTEXHOJIOTUM U MUKPOCHCTEMHON TEXHUKU

IIK-2 ITK-2.1. 3HaeT 0CHOBHbIE METOAUKH 3KCIlepUMeHTalbHbIX UCCIe0BaHUM CUHTe3a U aHau3a
MaTepHaoB M KOMIIOHEHTOB HAHO- M MUKPOCHCTEMHOMN TEXHUKH

IK-2 [MK-2.2. YmeeT raHUpPOBATh ¥ MPOBOJAUTH UCC/IEI0BaHUSI 10 CUHTe3y U aHa/li3y MaTepuaioB U

KOMITOHEHTOB HaHO- U MHKPOCHCTEMHOP'I TeXHUKH
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IIK-4

[TK-4.3. BnageeT HaBbIKaMH OL|eHKH BJIMISTHUSI Pa3/IMUHBIX BO3/€MCTBHUI Ha TIapaMeTphl
HaHOCTPYKTYPHBIX MaTepuanos

MaTepnanbl MPIKpOCPICTEMHOﬁ TEeXHUKH

[IK-1 ITK-1.1. 3HaeT ¢r3nyecKre ¥ MaTeMaTUUeCKre 3aKOHbI U MOZieJTi (pr3nuecKuX MPOLIeCCOB, JIeyKallux
B OCHOBE TIPUHLIMTIOB JIefCTBHsI 00beKTOB HAHOTEXHOJIOTUH U MUKDOCHCTEMHOW TEXHUKU

IK-2 ITK-2.1. 3HaeT OCHOBHBIE METOAVKH 3KCIIepIMeHTa/IbHBIX NCC/IeJ0BaHMI CHHTE3a U aHalr3a
MarepuasJoB U KOMIIOHEHTOB HaHO- U MUKPOCHUCTEMHON TEXHUKU

[IK-2 [TIK-2.2. Ymeet naHUpoBaTh ¥ POBOAUTH UCC/IEI0BAHUS [10 CUHTe3Y U aHa/lM3y MaTepuaoB U
KOMIIOHEHTOB HaHO- ¥ MUKPOCHCTEMHOM TeXHUKH

IIK-4 ITK-4.3. BnageeT HaBbIKaMH OL|eHKH BJIMISTHUSI Pa3/IMUHBIX BO3/€MCTBHUI Ha TIapaMeTphl

HAHOCTPYKTYPHBIX MaTepHajioB

J/1eMeHThI U

MPUOOPHI HAHOY/IEKTPOHUKHU

IK-1

[TK-1.1. 3Haet ¢u3nueckre 1 MaTeMaTHUeCKHe 3aKOHBI U MOZe/Ti (PH3HUeCKUX TPOLeCCOB, JIEXKAIL[HX
B OCHOBE TIPUHLIMTIOB JIefCTBHsI 00beKTOB HAHOTEXHOJIOTUH U MUKDOCHCTEMHOW TEXHUKU

IIK-2 ITK-2.1. 3HaeT 0CHOBHbIE METOAUKH KCTIepUMeHTalbHbIX UCCIeJ0OBaHUM CUHTe3a U aHaM3a
MarepHuasoB U KOMIIOHEHTOB HaHO- U MUKPOCHUCTEMHOM TEXHUKU

IK-3 I1IK-3.2. YMmeeT NIpOBOAUTE OLIEHOUHBIE paCueThbl XapaKTePUCTUK KOMIIOHEHTOB HAaHO- U
MHKPOCHCTEMHOM TEXHUKHU

IIK-4 ITK-4.1. 3HaeT NpYHLMIBI IPOEKTHPOBAHKS OCHOBHBIX [1apaMETPOB HAHOCTPYKTYPHBIX MaTepuasoB

MI/IKPOBJIEKT OMeXdaHHKa

IIK-1 ITK-1.1. 3Haetr ¢u3nyeckre 1 MaTeMaTHUeCKHe 3aKOHBI U MOZie/Ti (Pr3HUeCKUX MPOLieCCOB, JIEXKAIL[X
B OCHOBE TIPUHLIUTIOB JIeHCTBHsI 00bEKTOB HAHOTEXHOJIOTUH U MUKDOCHCTEMHOW TEXHUKU

IIK-2 ITK-2.1. 3HaeT 0CHOBHbIE METOAUKH SKCTIepUMeHTabHBIX UCCIeJ0BaHUM CHHTe3a U aHaIM3a
MarepHasoB U KOMIIOHEHTOB HaHO- U MUKPOCHUCTEMHOM TEXHUKHU

IK-3 ITK-3.2. YMmeeT IpoBOAUTH OLIEHOUHBIEe pacueThbl XapaKTePUCTUK KOMIIOHEHTOB HAaHO- U
MUKDPOCUCTEMHON TEXHUKU

IIK-4 ITK-4.1. 3HaeT NpyHLMIBI IPOEKTHPOBAHKS OCHOBHBIX [1aPAMETPOB HAHOCTPYKTYPHBIX MaTepuasoB

Jucyunaunbl (Modyau) uacmu, popmupyemoti y4acmHukamu 06pazoeamenbHbiX OMHOWEHUL

JKOHOMHUKA U YrpaBJ/ieHHe ITPOM3BOJCTBEHHBIMH CUCTEMAMHU (MOAyJIb): JKOHOMHKA npeanpusaTus

YK-2 YK-2.3. CriocobeH MpyHUMATh ONTUMaJbHbIe 5KOHOMUUECKHe U yTIpaBjieHYeCcKre pelleHus], HCXOZs
13 UMeHOILXCsl PeCYPCOB U OrpaHUueHni

YK-9 YK-9.1. TToHMMaeT 0CHOBbI (PYHKLIMOHUPOBAHMUS XO3AHCTBYIOIIUX CyObEKTOB, PEry/TMPOBaHUS U
yTIpaB/IeHus! UX JlesiTe/IbHOCTBIO; CrIocoOeH IPUHHUMAaTh 000CHOBaHHbIE SKOHOMHUUECKHe PelleHus B
Pa3/TMUHBIX 00/1aCTsAX KU3HE/IeSITeTbHOCTH

IMK-6.B/TIK | TTK-6.B/TIK.1. IMeeT nipe/icTaBieHre 06 0COOEHHOCTSIX PErMOHAIBHOTO PAa3BUTHS U 3HAET
crieliUKy phIHKa Tpy/a B 061acT MpodeCCUOHANIBHON AeATebHOCTH.

ITK-6.B/TIK | TTK-6.B/ITK.2. YMeeT aHa/IM3UPOBaTh AEATETLHOCTD TPEATTPUATHI U OpraHu3avii MpoQHILHON

OTpaC/ii CBOEro peruoHd.

JKOHOMHMKA M yIIpaB/ieHHe MPOHU3B0/[CTBEHHBIMHU CHCTeMaMH (MO/y/Ib): YIIpaB/ieHHe NPOU3BO/CTBeHHBIMH

cucTeMaMH

YK-2 YK-2.3. CniocobeH MpyHUMATh ONTUMaJbHbIe 5KOHOMUUECKHe U yTIpaBjieHYeCcKre pelleHus], HCXOZs
13 UMERLLMXCS] peCYPCOB U OrpaHUYeHu

YK-9 YK-9.1. TToHMMaeT 0CHOBbI (PyHKLIMOHUPOBAHMUS XO3AHUCTBYIOIIUX CyObEKTOB, PEry/TMPOBaHUS U
yIIpaB/ieHus] UX [ieATe/IbHOCTbIO; ClIoCcoOeH PUHUMAaTh 000CHOBaHHbBIE SKOHOMUUECKHe pellieH s B
pa3/TMUHBIX 00/1aCTAX KU3HEe/IeSITeTbHOCTH

IMK-6.B/TIK | TIK-6.B/TIK.1. iMeeT mnipeicTaBieHre 06 0COOEHHOCTSIX PerMOHAIBLHOTO Pa3BUTHS U 3HAET
cneluUKy pPbIHKA TPy/a B 0061acTH NpodeCCHOHANbHOM /IeSITeTbHOCTH.

IMK-6.B/TIK | TIK-6.B/TTK.2. YMeeT aHa/IM3HUPOBATh AeATebHOCTD TPeANIPUATHI U OpraHu3aluii poQuILHON
OTpac/M CBOEro peruoHa.

@Pusnueckas KyJabTypa U ciopT (MoAy/b): @usnyeckas Ky/J1bTypa U CIIOPT

YK-7 YK-7.1. 3HaeT 0CHOBBI 3/10pOBOr0 00pa3a >KHU3HH, 37[0pPOBbeCOeperaroiux TeXHOI0THH, hu3ruecKkon
KYJ/IbTypBbI.

YK-7 YK-7.2. YMeeT BbINOMHSITH KOMIUIEKC (PU3KYIbTYPHBIX YIIPa)KHEHHH.

YK-7 YK-7.3. IMeeT NpakKTUUECKUH OTIBIT 3aHATHI (PU3MUECKOUN KYJIBTYPOH.

Jucyunaunbl (Modynu) obsizamenbHoll yacmu

dusznyeckas KyJabTypa u cnopT (Mofy/b): dusnyeckKas KyJbTypa

YK-7 YK-7.1. 3HaeT OCHOBBI 37I0POBOI0 00pa3a >KHU3HH, 310pOBbeCcOeperarolx TEXHOIOTHH, (hH31UeCKOU
KY/BTYDBIL.

YK-7 YK-7.2. YMeeT BbINOMHSITh KOMITIEKC (PHU3KYIbTYPHBIX YIIPa)KHEHHH.

YK-7 YK-7.3. IMeeT npakTU4eCKH# ONbIT 3aHATHH (hU3MUeCKON KY/IBTYPOM.

IIpakmuku
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YueOHasn NMPAKTHKA: 03HAKOMUTE/IbHAA MPAKTHKA

OIIK-2 OIIK-2.1. TIpoBOJUT TeXHUKO-3KOHOMUYECKOe 0O0CHOBaHHE U SKOHOMUYECKYIO OLIEHKY TTPOEKTHBIX
pellleHu U NH)KeHePHBIX 3aja4

OIIK-2 OI1K-2.4. Vcrionib3yeT UCTOPUUECKUI 1T0AX0A, KaTerOpHUH UCTOPUUECKOT0 MT03HAHKS /1/1s1 aHa/13a
TporieccoB, (akToOB U sIB/IEHUH B MIPOLIJIOM U HACTOSII|EM

OIIK-4 OITK-4.2. YmeeT IprMeHSITb COBpeMeHHbIe HH(OPMaI[IOHHO-KOMMYHHKAIVIOHHbIE TeXHOJIOTHH U

MpOrpamMMHbIe CPeZCTBA /IS pelleHus 3aJa4 podeCCUOHANBbHOM [IeSITeIbHOCTH € COOJTI0ieHueM
HOPM MH(GOPMAaIMOHHOH 6e30MacHOCTH

OIIK-5 OIIK-5.1. OripezernsieT nepeueHs 000Py0BaHKs Ha TIPOM3BO/ICTBE U B J1abOpaTopuy,
obecrieunBaroiiiee 6e30macHoe MPOU3BOACTBO B 00/1aCTH HAHOTEXHOIOTHM U MUKPOCHCTEMHOMN
TeXHUKHU

OIIK-5 OIIK-5.2. OueHrBaeT UCIOb3yeMble TeXHOJIOIMY Ha TIPOU3BOACTBE U B 1ab0PaTOpUU TI0 KPUTEPHUSIM
Ge3onacHOCTU U 3)HEKTUBHOCTH

OIIK-7 OIIK-7.1. Vicnionib3yeT METOAVKH OpraHM3aliy paboThI IepcoHaa, COOMOeH s TEXHOIOTYe CKOU

Y TPYAOBOM JUCLUIIMHBI

Y4yeOHas MpakTHKa: HAyYHO-HCC/Ief0BaTe/IbCKasa padoTa (moryyeHre NEPBUYHBIX YMeHHIl M HABBIKOB
Hay4HO-HMCC/IeJ0BaTe/ILCKOW PadoThi)

OIIK-1 OIIK-1.5. Vcrionb3yeT NpUK/IafHble IPOrpaMMBI U CPeZCTBa aBTOMAaTHU3MPOBAaHHOIO
TIPOEKTUPOBaHMsI IIPU pellleHNH MHXeHepHbIX 3a/iau

OIIK-2 OIIK-2.3. AHaM3upyeT U OLleHMBAEeT 3aTPaThl MPOEKTa C YYETOM MH)KEHEPHBIX PUCKOB

OIIK-2 OITK-2.5. TIpoBOAXT 3KOJIOTMUECKYIO OIleHKY NPOeKTHBIX pellieHHi U MH)KeHepPHBIX 3334

OIIK-3 OIIK-3.2. dopmupyeT JeMOHCTPALMIOHHBIN MaTepras U TIpeJiCTaBsieT pe3y/bTaThl CBOeH

HCCHEAOB&TEHBCKOﬁ AeATeJIbHOCTHU Ha HayUHbIX KOHClJepEHL[I/IHX, BO BpeMsA IPOMEXYTOUHBIX U
HNTOI'OBBIX aTTECTaLII/II‘/’I

OIIK-4 OIIK-4.1. 3HaeT NpUHLOMMEI paboThl COBPeMeHHBIX HH()OPMALMOHHBIX TEXHOIOTHI U MPOrPAMMHBIX
CpeJiCTB, B TOM UHC/Ie OTeueCTBEHHOIO MPOU3BO/CTBA

OIIK-5 OIIK-5.1. OripezensieT nepeueHb 060py0BaHKsI Ha TIPOU3BOACTBE U B J1ab0paTopuy,
obecneunBaroiee Ge3oracHoOe IIPOU3BO/CTBO B 06/1aCTH HAHOTEXHOIOTMI Y MUKPOCHCTEMHOM
TeXHUKU

OIIK-5 OIIK-5.2. OLjeHrBaeT UCMo/b3yeMble TEXHOIOTUY Ha TIPOM3BO/CTBE U B 1aO0OPaTOPHH M0 KPUTEPHSIM
Ge3omacHOCTH U 3()(HEKTUBHOCTH

OIIK-7 OIIK-7.1. Vicnionb3yeT METOAMKA OpraHy3ariuy paboThl mepcoHaa, CoOIeHUs TeEXHO/IOTMYe CKON
Y TPY[OBOH IMCLMIIJIMHEI

OIIK-7 OIIK-7.2. Vcrionb3yeT NpUK/IaZHble IPOrpaMMBl U CPeZCTBa aBTOMAaTHU3MPOBAaHHOIO

TMPOEKTHPOBAHMS IPU pelleHUH MHXXEHEPHBIX 3aJa4

ITpou3BopCcTBeHHAs! NPAKTHKA: MPAKTHKA I10 I0/Ty4eHUI0 npodeccrHoHa IbHBIX YMEHHH U ONbITa
npodecCHOHATLHOM AeSITe/ILHOCTH

IK-1 ITK-1.1. 3Haet ¢u3nyeckre U MaTeMaTHUeCKHe 3aKOHBI U MOZe/TH (Pr31UeCKUX MPOLIeCCOB, JIEXKaIL[X
B OCHOBE TPUHIIUIIOB fIefiCTBUsI 00beKTOB HAHOTEXHOJIOTUM U MUKPOCHCTEMHON TeXHUKH

IIK-1 ITK-1.2. ¥MeeT peliiaTh 3a/ia4uy, UCTIOIH30BaTh MaTeMaTHUeCKHii arrapar U Ydc/ieHHble MeTO/IbI
KOMIBIOTEPHOTO MO/I/IUPOBaHMsI 00EKTOB HAHOTEXHOIOTUYA U MUKPOCHCTEMHOM TEXHUKU

IK-1 ITK-1.3. BnageetT MmaremMaTH4eCKAM ariapaToM U MeTOJaMUi KOMITbIOTEPHBIX TeXHOJIOTHH [Ijist
MOZIeNIMpOBaHUsI 00bEeKTOB HAHOTEXHOJIOTUM U MUKPOCUCTEMHOMN TeXHUKU

IIK-2 ITK-2.1. 3HaeT 0CHOBHbIe METOJUKH KCTIepUMeHTabHbIX UCC/Ie/JOBaHUM CHHTe3a 1 aHa/lr3a
MaTepuasoB M KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TeXHUKHU

IK-2 ITK-2.2. YMeeT m1aHUPOBaTh U MPOBOAUTH UCC/IEI0OBAHNS 110 CUHTEe3y U aHa/Iu3y MaTepuaioB U
KOMIIOHEHTOB HaHO- M MUKPOCHCTEMHOU TeXHUKHU

IIK-2 ITK-2.3. BiajieeT HaBbIKaMH BbIOOpA OMTHUMAaJIBHBIX METO/IOB TTPOBEIEHUS HCC/Ie0BAaHUN
MaTepuasoB ¥ KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TeXHUKHU

IK-3 ITK-3.1. 3HaeT NMPUHLUITEI KOHCTPYUPOBAHUS OTAENBHBIX OJI0KOB KOMITOHEHTOB HaHO- U
MHKDOCHUCTEMHON TEXHUKU

IIK-3 [TK-3.2. YmeeT npoBOAUTH OLIEHOYHbIE pacueTbl XapaKTepUCTUK KOMITIOHEHTOB HAaHO- U
MHUKDPOCHUCTEMHOW TeXHUKU

IK-3 ITK-3.3. BnasieeT HaBbIKaMU MOATOTOBKU NPUHLMIUAIBHBIX 3JIEKTPUUECKUX CXeM

IIK-4 ITK-4.1. 3HaeT NpyHLMIIBI IPOEKTUPOBAHKS OCHOBHbIX [1aPAMETPOB HAHOCTPYKTYPHBIX MaTepuasoB

IIK-4 [TK-4.2. Ymeet 11poBOAXTE OLIEHOUHbIE pacyeThl OCHOBHBIX [1aDaMeTPOB HAHOCTPYKTYPHBIX
MaTepHasIoB pa3uyHOro QyHKIMOHAIBHOTO Ha3HAYeHHS

IIK-4 ITK-4.3. BnageeT HaBbIKaMH OL|eHKH BJIMISTHUSI Pa3/IMUHBIX BO3/€MCTBHUI Ha TIapaMeTphl

HAHOCTPYKTYPHBIX MaTepHajioB

ITK-5.B/HA | TTK-5.B/HA.1. ¥MeTb onpe/ie/isiTh MPOOJIEMY M CITOCOOBI €€ pellleHus! B MPOEKTe

IMK-5.B/HA | TIK-5.B/HA.2. ¥MeTb OpraHu30BbIBaTh M KOOPJWMHUPOBATh PAOOTY YUaCTHMUKOB MPOEKTa
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IMK-5.B/HA | IIK-5.B/HA.3. ¥MmeTh onpe/ie/isiTb He00X0JMMbIe PeCYpChI /i/isl pear3alii MPOeKTHBIX 3a/iau

IMK-6.B/TIK | TTK-6.B/TIK.1. ImeeT nipe/icTaB/ieHre 06 0COOEHHOCTSIX PerMOHAIBLHOTO Pa3BUTHSA U 3HAET
cnequQUKy PbIHKA TPy/a B 001acTH podeCcCOHANMBHOM /1eSITeTbHOCTH.

IIK-6.B/TIK | TIK-6.B/TIK.2. YMeeT aHa/IM3HUPOBAaTh JAeATeJbHOCTb NPeANPUATHI U OpraHu3aluii NpopuILHOR

OTpaC/ii CBOEro pervoHa.

ITpon3BojCTBeHHAsI NPAKTHKA: HAyYHO-HCC/Ie/l0BaTe/IbCKast padoTa

[IK-1 ITK-1.1. 3HaeT ¢r3nyecKre ¥ MaTeMaTUUeCKre 3aKOHbI U MOZieTi (pr3nuecKuX MPOLIeCCOB, JIeyKall{ux
B OCHOBe NIPUHLIMIIOB fleficTBUSI 00BEKTOB HAHOTEXHOJIOTMHY M MUKPOCHCTEMHOMN TEXHUKU

IK-1 ITK-1.2. YMeeT peluaTs 3a[aud, UCI0/Ib30BaTh MaTeMaTUUeCKUI anmnapar U YUCc/IeHHble MeTOAbI
KOMITBFOTEDHOI0 MOJIe/TUPOBAHUSI 00BEKTOB HAHOTEXHOMIOTMH Y MUKPOCHCTEMHOM TEXHHUKH

IK-1 ITK-1.3. Bnageet MmareMaTHueCcKUM arrapaToM U MeToJaMu KOMIbIOTEDPHBIX TeXHOJIOTHI [ijist
MO/|e/IMPOBaHUs1 06beKTOB HAHOTEXHOJIOTUM M MUKPOCUCTEMHON TEXHUKH

IIK-2 ITK-2.1. 3HaeT 0CHOBHbIe METOAUKH 3KCTIepUMeHTalbHbIX UCCIe0BaHUM CUHTe3a U aHau3a
MaTrepHasIoB M KOMIIOHEHTOB HAHO- 1 MUKPOCHCTEMHOM TEXHUKH

[IK-2 [TIK-2.2. YMmeet niaHUpOBaTh ¥ NPOBOAUTH UCC/IE0BAHUS 10 CUHTe3Y U aHa/IM3y MaTepuaioB U
KOMITOHEHTOB HaHO- M1 MUKPOCHCTEMHOM TeXHUKU

[IK-2 ITK-2.3. BiazieeT HaBbIKaMy BbIOOpA OMTUMa/IbHBIX METOZIOB MPOBEIEHHUS UCC/IeJOBAaHUH
MaTrepHasoB ¥ KOMIIOHEHTOB HAHO- 1 MUKPOCHCTEMHOM TEXHUKH

IIK-3 ITK-3.1. 3HaeT NpPUHILUIBI KOHCTPYUPOBAHKSI OT/e/IbHBIX OJIOKOB KOMITIOHEHTOB HaHO- U
MHMKPOCHUCTEMHOMN TEXHUKU

IK-3 ITIK-3.2. YMmeeT NIpOBOAUTE OLIEHOUHBIE paCueThbl XapaKTePUCTUK KOMIIOHEHTOB HAaHO- U
MHKPOCHCTEMHOM TEXHUKHU

I1K-3 ITK-3.3. BiasieeT HaBblKaMy MOArOTOBKU NPUHLMIUAJIBHBIX 3/IEKTPUUECKUX CXeM

I1K-4 ITK-4.1. 3HaeT NPUHLIMITBI TPOEKTUPOBAHUSI OCHOBHBIX NTApAMETPOB HAHOCTPYKTYPHBIX MaTepUaioB

IIK-4 ITIK-4.2. YmeeT NIpOBOAUTE OLIEHOUHBIE pacueThl OCHOBHBIX [1apaMeTPOB HAHOCTPYKTYPHBIX
MaTepHasIoB pa3luyHOro QYHKIMOHAIBHOTO Ha3HAYeHHS

IIK-4 ITK-4.3. Bnageet HaBbIKaMU OLIeHKU BIIMSHUS pa3/IMUHbIX BO3JeMCTBUIT Ha TTapamMeTphbl
HAHOCTPYKTYPHBIX MaTepyasioB

IMK-5.B/HA | TIK-5.B/HA.1. ¥MeTh onpe/ie/isiTb pobeMy U CIIoco0bl ee pellieHusi B IPOeKTe

ITK-5.B/HA | TIK-5.B/HA.2. ¥MeTb OpraHu30BbIBaTh M KOOPJWMHUPOBATh PAOOTY YUaCTHUKOB MPOEKTa

IMK-5.B/HA | [IK-5.B/HA.3. ¥meTh onpe/ie/isiTb He0OX0JMMbIe PECYPChI Ji/Isl peai3alvi MPOeKTHBIX 3ajiau

IMK-6.B/TIK | TTK-6.B/TIK.1. IMeeT nipe/icTaBieHre 06 0COOEHHOCTSIX PErMOHAIBHOTO PAa3BUTHS U 3HAET
crielUKy phIHKa TPy/ia B 00671acT rpodeCcCHOHATBHOU AeATeTbHOCTH.

ITK-6.B/TIK | TTK-6.B/ITK.2. YMeeT aHa/IU3UPOBaTh A€ATETLHOCTD TPEATTPUATHI U OpraHu3avii MpoQHIEHON

OTpac/y CBOEro PermoHa.

IIpou3BojcTBeHHas NPAKTHKA: NMPeUIIJIOMHas NPAaKTHKA

IIK-1 ITK-1.1. 3HaeT pu3nueckre U MaTeMaTHUeCKHe 3aKOHBI U MOJe/TH (P3HUeCKUX MPOLeCCOB, JIEXKAIL[UX
B OCHOBe TIPUHIUIIOB JIeHCTBUsI 00beKTOB HAHOTEXHOJIOTMH U MUKPOCHCTEMHON TeXHUKH

IK-1 ITK-1.2. ¥MeeT peraTh 3a/lauM, UCII0/Ib30BaTh MaTeMaTHYeCKH anrmapaT ¥ Yic/eHHble MeTO/bl
KOMITHIOTEPHOTO MO/e/IMPOBaHHMsI 00beKTOB HAHOTEXHOJIOTUH M MUKPOCHCTEMHOW TeXHUKH

IIK-1 ITK-1.3. Bnageet MmaremMaTH4eCcKUM arrapaToM U MeTo4aMy KOMIbIOTEPHBIX TEXHOJIOTHI [/
MOZIeNTMPOBaHUsI 00beKTOB HAHOTE@XHOJIOTUHM M MUKPOCUCTEMHOMN TeXHUKU

[IK-2 ITK-2.1. 3HaeT 0CHOBHBbIE METOVKH SKCTIepUMeHTaIbHBIX UCC/IeJOBaHUM CHHTe3a U aHa/M3a
MarepHasoB U KOMIIOHEHTOB HaHO- U MUKPOCHCTEMHOM TEXHUKU

[IK-2 [IK-2.2. YMmeer njiaHUpOBaTh Y [IPOBOAUTH UCC/IEI0BAHUS 110 CUHTe3Y U aHa/lM3y MaTrepuaoB U
KOMIIOHEHTOB HaHO- M1 MUKPOCHCTEMHOM TEXHUKHU

[IK-2 ITK-2.3. BnazieeT HaBbIKaMy BbIOOpA ONTUMA/bHBIX METOZOB MPOBEIEHUs UCCIIeJOBAHUH
MarepHasoB U KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHUKU

IIK-3 ITK-3.1. 3HaeT NpUHLUITEI KOHCTPYMPOBAHKS OT/e/IbHBIX OJIOKOB KOMITIOHEHTOB HaHO- U
MUKDOCUCTEMHON TEXHUKU

IK-3 ITK-3.2. YMeeT NpoBOAUTH OLIEHOYHBIE pAaCYeThl XapaKTepPUCTUK KOMIIOHEHTOB HaHO- U
MHKDOCHUCTEMHOW TeXHUKU

I1K-3 ITK-3.3. BiasieeT HaBblKaMU [OrOTOBKU NIPUHLMITUAIBHBIX 3/IEKTPUUE CKUX CXeM

I1K-4 ITK-4.1. 3HaeT NpUHLMIIBI IPOEKTUPOBAHUS OCHOBHBIX [1apAMETPOB HAHOCTPYKTYPHBIX MaTepuasoB

IIK-4 I1K-4.2. YMeeT NIpOBOAUTH OLIEHOYHBIE pacyeThl OCHOBHBIX [TaPAMETPOB HAHOCTPYKTYPHBIX
MaTepHasIoB pa3luyHOro (yHKIMOHAIbHOI0 Ha3HAYeHUS

[1K-4 ITK-4.3. BnasieeT HaBbIKaMU OLIeHKH B/IWSIHUSI Pa3/IMUHBIX BO3/eHCTBUIN Ha IapameTphl
HaHOCTPYKTYPHBIX MaTepHaJioB

IMK-5.B/HA | TIK-5.B/HA.1. ¥MeTb ompeiesisiTb Ipo6eMy U CIIOCOOBI ee pellieHus B IPOeKTe

IMK-5.B/HA | TIK-5.B/HA.2. ¥YMeTb OpPraHU30BHIBaTb M KOOPAWHHUPOBAaTh PA0OTY YUaCTHUKOB MPOEKTa

IMK-5.B/HA | IK-5.B/HA.3. ¥MeThb onpejiessitTe HeoOX0MMbIe PeCYPChI /7Sl peau3alvd MPOeKTHBIX 3ajiau
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IMK-6.B/TIK | TTK-6.B/TIK.1. Imeet nipe/icTaBieHre 06 0COOEHHOCTSIX PerMOHAIBLHOTO Pa3BUTHSA U 3HAET
crienqUUKy pbIHKA TPyza B 0bsacT Mpode CCHOHATBHOM JIesITe/TbHOCTH.
IIK-6.B/TIK | TIK-6.B/TIK.2. YMeeT aHa/IM3HUPOBAaTh JAeATeJbHOCTb NPeANPUATHI U OpraHu3aluii NpopuILHOR

OTpacC/iM CBOEro peruoHd.

T'ocydapcmeennas umozoeasi ammecmayust

BpIno/IHeHHe U 3alUTa BhINYCKHOW KBa/TM(HUKAIMOHHOH PadoThI

YK-1 YK-1.1. 3Haet npuHIwIiel c6opa, oTbopa u 060061IeHNsT HHGOPMAIHH.

YK-1 YK-1.2. YMeeT COOTHOCHUThL pa3HOPO/HBIE SIB/IEHUSI U CUCTEMaTHU3UPOBaTh UX B PaMKax U30paHHbIX
BHZIOB NMPode CCHOHATBHOM [esTebHOCTH.

YK-1 YK-1.3. IMeeT npakTU4eCKUi OMBIT paboThl C HHGOPMALMIOHHBIMU UCTOYHUKAMHY,
MH(OPMaL[MOHHBIMU TeXHOJIOTHSIMH, OTBIT HAYUHOTO NOWCKA, CO3/laHNsl HayYHBIX TEKCTOB

YK-2 YK-2.1. 3HaeT HeoOXoMMBIe /171 OCYIIeCTBIEHUs TPO(eCCUOHANBHOM [IesITeIbHOCTU TIPAaBOBbIe
HOPMBI.

YK-2 YK-2.2. Ymeet onpefieniaTh KPyT 3ajiau B paMKaxX W30paHHBIX BU/OB TPOheCCUOHATbHOMN
JiesTe/IbHOCTH, TVIaHUPOBaTh COOCTBEHHYIO [iesTe/IbHOCTb UCXOZs U3 UMEIOIIUXCsl pECypCOB;
COOTHOCHUTB IVIaBHOE U BTOPOCTeNeHHOe, pelliaTh [I0CTaB/IeHHbIe 33/jaui B paMKax U30paHHbIX BU/IOB
npodhe CCUOHATLHOU JeATeTbHOCTH.

YK-2 YK-2.3. CriocobeH IpUHUMaTh ONMTUMasbHBIe SKOHOMHUUECKUE U YTIPaBlIeHYeCKUe PeLeH s, UCXOZsI
13 UMeIOILXCsl PeCYpPCOB U OrpaHUueHni

YK-3 YK-3.1. 3HaeT pa3iuuHble MPUeMbI U CI10COObI COLMAMM3al|y JIMYHOCTH U COLMA/IbHOTO
B3aUMOJIEHCTBYSI.

YK-3 YK-3.2. YMeeT CTPOUTb OTHOLLIEHHS C OKPY>KAIOIUMU JIFOABMH, C KOJJIeraMHu.

YK-3 YK-3.3. IMeeT npakTU4YeCKUH OTbIT yUacTHsi B KOMaHJHOM paboTe, B COL[UAJIBHBIX MTPOEKTax,
pacrpe/iesieHus1 poseil B yC/I0BUX KOMaHJHOIO B3aUMOJIeHCTBYSL.

YK-4 YK-4.1. 3Haet nurepaTypHyH0 GopMy U GYHKIMOHA/ILHBIE CTHAIA TOCYAAPCTBEHHOTO (PYCCKOT0)
S13bIKa, OCHOBBI YCTHOW M ITMCbMEHHON KOMMYHMKALX Ha TOCYapCTBeHHOM (PYCCKOM)
HMHOCTPaHHOM(bIX) si3bIKe(ax).

YK-4 YK-4.2. YMmeeT BbIpaXkaTb CBOM MBIC/IM Ha TOCYZ,ApCTBEHHOM (PYCCKOM) M MHOCTPaHHOM(BIX) s13bIKaX
B /1eI0BOM OOIL[eHHH.

YK-4 YK-4.3. ImeeT npakTU4eCKH OTIbIT COCTAB/IEHHS TEKCTOB Ha rOCyZ|apCTBeHHOM (PYCCKOM) U
HMHOCTPaHHOM(bIX) SI3bIKaX, OTIBIT [1ePeBo/ja TEKCTOB C MHOCTPAHHOIO(bIX) s13bIKa(0B) Ha
rOCY/lapCTBEHHBIN (PyCCKHiA), OTBIT TOBOPEHUs Ha TOCY,apCTBEHHOM (PYCCKOM) ¥ MHOCTPaHHOM(bIX)
S3bIKaX.

YK-5 YK-5.1. 3HaeT OCHOBHBIe KaTeropur ¢puaocohun, 3aKOHbI HCTOPUUYECKOTO Pa3BUTHS, OCHOBBI
Me)KKY/IbTYPHOH KOMMYHUKALUH, TIPOsIB/IsSIeT YBaXKUTE/IbHOE U Oepe)kHOe OTHOIIEHHE K
HCTOPHUYEeCKOMY Hac/leAUI0 U KYIbTYPHBIM TPaULIMSIM.

YK-5 YK-5.2. YMeer BeCTH KOMMYHHKALMIO C MTPeZCTaBUTE/ISIMA MHBIX HalJMOHAIbHOCTeH 1 KOH(eccuit ¢
co0moieHueM STHUeCKUX Y MeXXKY/IBTYPHBIX HOPM, /IeMOHCTPUPYET TOJIePAHTHOE BOCIIPHUSITHE
COLIMA/IbHBIX U KYJIbTYPHBIX Pa3/Muuil.

YK-5 YK-5.3. IMeeT npakTU4eCKHi OMBIT aHanr3a GunocoCKux, UCTOPUUeCKUX (DaKTOB, Pa3BUTHS
KY/IETYPBI, FOCYAapPCTBEHHOCTH U COLMAIbHO-TIONIMTHYE CKUX SIBJIEHHUH, CO3HATe/IbHO BEIOMpaeT
1|eHHOCTHbIe OPUEHTHPbI U IPaKJAHCKYO TO3ULIUIO.

YK-6 YK-6.1. 3HaeT OCHOBHBIe TTPUHLIUIIBI CAMOBOCITUTAHHS ¥ CaMO00pa30BaHusl, TpOQeCCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHsI, MCXO/sl U3 9TANOB KapbepPHOIr0 POCTa U TpeboBaHUH PhIHKA TPY/A.

YK-6 YK-6.2. ¥MeeT 11aHUpOBaTh CBOe pabouee BpeMsi U BpeMs [Jisi CaMOPa3BUTHS, GOPMY/MPOBATh LieJIH
JIMYHOCTHOTO U TpO(heCCHOHANTBHOTO Pa3BUTHS M YCIOBUSI UX AOCTYDKEHUS], NCXO/sl U3 TeH/eHLMH
pa3BuTHsi 061acTy MPOodeCcCUOHATBHOM [1eATENbHOCTH, UHMBU/YaTbHO-TUUYHOCTHBIX 0COOEHHOCTEM.

YK-7 YK-7.1. 3HaeT OCHOBBI 3ZI0POBOI0 00pa3a >KU3HH, 310pPOBbeCcOeperarolx TEXHOIOTHH, (hH31deCKOM
KY/IbTypBbI.

YK-7 YK-7.2. YMeeT BBIIOTHATH KOMILIEKC (DU3KY/IBTYPHBIX YTIPAyKHEHUH.

YK-7 YK-7.3. ViMeeT npakTHueCKUH ONBIT 3aHATUH dr3nueCcKor KylIbTypOH.

YK-8 YK-8.1. 3HaeT 0CHOBBI 6€30MaCHOCTHU KU3HEeATeTLHOCTH, UIMEET TpeCTaB/IeHre 0 criocobax
co3aaHus 6e30MacHbIX YC/IO0BUH, 00eCIeunBaroIIMX YCTOMUMBOE pa3BuUTHe 0O0IIeCTBa B
ripodeCcCOHANBPHON U TIOBCeAHEBHOW [IesiTe/IbHOCTH Y COXPaHeHHe MPUPOAHOU Cpefbl.

YK-8 YK-8.2. YMmeeT NPUMEHSTh B TIPOQ)e CCUOHATBHOMN U TTIOBCEHEBHOMU AeATETLHOCTHA METO/bI 3aIIIUThI
OT OTacHOCTeM, B TOM YMCJ/ie [IPU yTrpo3e U BOSHUKHOBEHUU Ype3BbIUaiiHbIX CUTYalMii U BOEHHBIX
KOH(JIMKTOB, U Crioco0bl obecrieueHus: 6e30MacHbIX YCIOBUN XKU3HEIeATeTbHOCTH.

YK-8 YK-8.3. Bnagieet HaBbIKaMU OKa3aHUs TIePBOM MTOMOLIM [TOCTPAABIINM.

YK-9 YK-9.1. IloHMMaeT 0CHOBBI (YHKLIMOHUPOBAHUS XO3HCTBYIOIINX CyOBbEKTOB, Pery/IMpOBaHUs 1

YyripaB/ieHUA UX AeATe/IbHOCTBIO, criocobed MNPpUHUMATb 000CHOBaHHbIE SKOHOMUUECKIe pellieHuda B
Pa3/IMYHbIX obacTax JKM3HeaedaTe/IbHOCTH
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YK-9 YK-9.2. [IpumMeHsieT MeTO/[bI JITUHOTO SKOHOMUYE CKOTO ¥ (PYHAHCOBOTO I/TAHUPOBAHUS ISt
JOCTIDKEeHUsI TEeKYIIUX U J0JITOCPOYUHBIX (PMHAHCOBBIX Iie/iel, NCII0/b3yeT (PMHAaHCOBbIe
WMHCTPYMEHTHI J|jI51 YIIpaB/eHus] THUHBIMU (pUHaHCaMU (JIMUHBIM O0/PKeTOM), KOHTPOJIMPYET
coOCTBeHHBIE SKOHOMHUYECKHe U HHHAHCOBBIE PUCKH

YK-10 YK-10.1. 3HaeT CyL[HOCTb KOPPYILMH, SKCTPeMH3Ma U TeppOpU3Ma, UX BpeJ /s IMUHOCTH,
001I1ecTBa ¥ TOCYApCTBa; POCCUICKYIO MOJIMTUKY M 3aKOHOZAATEeTBCTBO 10 TIPOTUBOZEHCTBHIO
KOPPYIIL{MH, S5KCTPEMU3MY U TEPPOPH3MY; OCO3HaeT OTBeTCTBEHHOCTh 3a TepPOPHCTUUECKUE,
9KCTPEMUCTCKHUE /1efICTBUSL U KOPPYNLIMOHHBIE NTPaBOHAPYILIEHUS

YK-10 YK-10.2. BelpakaeT HeTepImuMOe OTHOLIIeHUe K MPOSIBJIEHUSIM KOPPYIMLIAY, SKCTpeMu3Ma U
Teppopu3Ma M NMPOTUBOAEHCTBYeT UM B ITpode CCUOHATBHOM /1esITeTbHOCTH

OIIK-1 OIIK-1.1. BrageeT MaTemaTrueCKHAM arirapaToM Jj1s1 ONMCaHus, aHaan3a, TeOpeTHUeCKOro 1
9KCIIePUMEHTAIbHOr0 UCCIIe/0BaHNSI M MOZEMPOBaHUS (PU3NUECKIX U XUMUUECKUX CHCTEM,
sSIBJIEHHH Y MPOLIeCCOB, UCIIOIb30BaHusl B 00y4eHHH U NTpodeCCHOHATILHOM JesiTeNbHOCTH

OIIK-1 OITK-1.2. Vcrionb3yeT Gu3nuecKye 3aKOHBI U TIPUHLUILI B CBOei TTpodeCcCOHaTBHOM
JlesITe/IbHOCTH.

OIIK-1 OITK-1.3. Vcriosb3yeT 3KCIepUMeHTaIbHbIe METO/IbI OTIpe/ie/IeHus (PU3NKO-XUMIUYeCKUX CBOHCTB
HeopraHuuyeCKUx U OpraHnyecKux BelllecTB

OIIK-1 OIIK-1.4. TTpoBOgUT U3MepeHre OCHOBHBIX 3/IeKTPUUECKUX Be/IMUKH, OTpejie/isieT [1apaMeTphl U
XapaKTepUCTHK IeKTPUUYeCKUX U JeKTPOHHBIX YCTPOMCTB

OIIK-1 OIIK-1.5. Vcnons3yeT npuk/iaZHble IPOrpaMMbl U CPefCTBa aBTOMaTHU3HMPOBAHHOIO
TIPOEKTUPOBaHUs NIPU pellieHUY UHKeHepHBIX 3a/1a4

OIIK-2 OIIK-2.1. TIpoBOAUT TEXHUKO-3KOHOMHUUECKOe 000CHOBaHNE U IKOHOMHUUECKYIO OLIEHKY TIPOEKTHBIX
pelleHUH ¥ MH)KeHepHBIX 3a/iau

OIIK-2 OI1K-2.2. PaccunThIBaeT AJIUTENLHOCTh BBIOJIHEHHUS TEXHOJIOTHYECKUX OrepaLui ¢
VCTI0/Ib30BaHHeM HOPMaTHBHBIX CIIPABOYHUKOB

OIIK-2 OIIK-2.3. AHanM3upyeT M OL[eHUBAET 3aTpaThl IPOEKTa C YYETOM UH)KEHEPHBIX PUCKOB

OIIK-2 OI1K-2.4. Vicriosib3yeT UCTOPUUECKUI NTOX0, KaTerOpyy UCTOPUUECKOT0 M03HaHKS /1711 aHaM3a
TIPOLIeCCOB, (DAKTOB U SIBJIEHUH B TIPOIIJIOM U HACTOSIIIIEM

OIIK-2 OITK-2.5. TIpoBOAXT 3KOJIOTMUECKYHO OLIeHKY IIPOEKTHBIX pellieHHi ¥ MH)KeHepHbIX 3a/au

OIIK-3 OIIK-3.1. CocTaB/sieT OTUeThI 110 yueOHO-UCC/IeI0BaATe/ILCKOM IeSTeIbHOCTH, BK/IFOUasi aHa/TU3
9KCIepUMEeHTa/IbHBIX pe3y/IbTaToB, COMOCTAaB/eHUs UX C M3BeCTHBIMM aHajoraMu

OIIK-3 OI1K-3.2. ®opMupyeT [eMOHCTPaljMOHHbII MaTepuas U NpeZCTaBsieT pe3y/bTaTbl CBOeN
HCC/Ie[loBaTe/IbCKOM JlesiTe/IbHOCTH Ha HayuHbIX KOH(epeHLIHsIX, BO BpeMsl IPOMEKYTOUHBIX 1
WTOTOBBIX aTTeCTalUl

OIIK-4 OITK-4.1. 3HaeT NpUHIUIB! paboThl COBpeMeHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH U TIPOTPaMMHBIX
Cpe/ICTB, B TOM YHC/Ie 0TeueCTBEHHOIO TPOU3BO/CTBA

OIIK-4 OITK-4.2. YmMeeT IpUMeHSTb COBpeMeHHble HH(OPMaIjIOHHO-KOMMYHHKAIMIOHHbIE TEXHOIOTUH U
NporpaMMHbIe CpeJiCTBa /IS pellieHus 3aau IIpodeCCHOHAIBHOMN [1esTe/IbHOCTH C COOMoeHreM
HOPM MH(GOPMAaIMOHHOM 6e30MacHOCTH

OIIK-5 OIIK-5.1. OripezessieT nepeueHs 000pPy[0BaHKs Ha TIPOM3BO/CTBE U B J1ab0paToOpuy,
obecrieunBaroiiee 6e30macHoe MPOU3BOACTBO B 00/1aCTH HAHOTEXHOIOTHM U MUKPOCHCTEMHOMN
TeXHUKU

OIIK-5 OIIK-5.2. OueHrBaeT UCIOIb3yeMble TeXHOJIOIMY Ha TIPOU3BOACTBE U B 1ab0paToOpyy 110 KPUTEPHUSIM
Ge3omacHOCTH U 3()(HeKTUBHOCTH

OIIK-6 OIIK-6.1. Mcnonb3yeT TeEXHUYECKYIO U CIIPABOYHYIO JIUTEpPAaTypy, HOPMaTUBHbIE JOKYMEHTHI [IPU
BBINIOJIHEHUH HMCC/Ie/I0BaTe/IbCKOM paboThl B 00/71aCTH HAHOTEXHOIOTMHA U MUKPOCHUCTEMHOM TEXHUKU

OIIK-6 OIIK-6.2. CocrasisieT OTUeThbI I10 3KCIIePUMeHTa/IbHbIM U TeOPeTUYe CKUM HUCC/Ie[JOBaHUsIM,
MPaKTHUYeCKOH [IeATeNbHOCTH B COOTBETCTBUU C YCTAHAB/IUBAEMBbIMU TpeOOBAHUSIMU

OIIK-7 OIIK-7.1. Vicrionb3yeT MeTO[MKA OpraHv3ariuy paboThl epcoHasa, CoO/HeHUs TEXHOIOMYe CKOH
Y TPYAOBOM JUCLIUIIIMHBI

OIIK-7 OIIK-7.2. Ucnionb3yeT NpUK/IaZHble IIPOrpaMMbl U CPefCTBa aBTOMaTHU3KMPOBAHHOIO
TIPOEKTUPOBaHMs NIPU pellleHNY MHKeHepHBIX 3a/ia4

IIK-1 ITK-1.1. 3HaeT ¢pu3nyecKre ¥ MaTeMaTHUeCKHe 3aKOHBI U MOZieJTi (pr3nueCKUX TPOLIeCCOB, JIeyKalux
B OCHOBe IIPUHLIMIIOB fleficTBUSI 00BbEKTOB HAHOTEXHOJIOTHHM M MUKPOCHCTEMHOMN TEXHUKH

IIK-1 ITK-1.2. YMeeT peluaTs 3a[aul, UCI0/Ib30BaTh MaTeMaTUUECKHU anmnapar U Uic/IeHHbIe MeTOAbI
KOMITHFOTEPHOTO MO/IeJIMPOBAHMsI 00BbEKTOB HAHOTEXHOJIOTUU U MUKDOCHCTEMHOW TEXHUKH

IK-1 ITK-1.3. Bnageet MmaremMaTHueCcKUM arapaToM U MeToaMy KOMITbIOTePHBIX TeXHOJIOTHH [Jijist
MO/|e/IMPOBaHUs1 00beKTOB HAHOTEXHOJIOTUM M MUKPOCUCTEMHON TeXHUKH

[IK-2 ITK-2.1. 3HaeT 0CHOBHbIe METOAUKM 3KCIIepUMeHTalbHbIX UCCIe0BaHUM CUHTe3a U aHaIu3a
MaTepuasoB M KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TeXHUKU

ITK-2 [TK-2.2. YmeeT n1aHMpPOBATh ¥ IPOBOJAUTH UCC/IEI0BAHUSI 10 CUHTE3Y U aHa/IM3y MaTepuaioB U
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KOMITIOHEHTOB HAaHO- 1 MI/IKPOCHCTEMHOﬁ TeXHUKH

IK-2 ITK-2.3. Biazieer HaBbIKaMy BbIOOpA OMTUMa/bHBIX METOZIOB MPOBEIEHHUS UCC/IeJOBAaHUH
MarepuasoB U KOMIIOHEHTOB HaHO- U MUKPOCHUCTEMHON TEXHUKU

IIK-3 ITK-3.1. 3HaeT NpUHLUIBI KOHCTPYMPOBAHUSI OT/e/IbHBIX OJIOKOB KOMIIOHEHTOB HaHO- U
MHKDPOCHCTEMHOM TeXHUKHU

IK-3 ITK-3.2. YMeeT NpOBOSUTH OLIEHOYHBIE pacyeThl XapaKTePUCTHUK KOMIIOHEHTOB HaHO- U
MHMKPOCHUCTEMHOMN TEXHUKHU

I1K-3 ITK-3.3. BiazieeT HaBbIKaMu MOATOTOBKY NPUHLIMOMABHBIX JIEKTPUUECKUX CXeM

I1K-4 ITK-4.1. 3HaeT NpUHLMIIBI IPOEKTUPOBAHUS OCHOBHBIX [1apAMETPOB HAHOCTPYKTYPHBIX MaTepuasioB

IIK-4 ITIK-4.2. YMmeeT NIpOBOAUTE OLIEHOUHBIE pacueThl OCHOBHBIX [1apaMeTPOB HAHOCTPYKTYPHBIX
MarepHasIoB pa3nyHOro (yHKIMOHAIbHOIO Ha3HAYeHUs

IIK-4 ITK-4.3. Bnajeet HaBbIKaMU OLIeHKU BMSIHUS pa3/IMUHbIX BO3JeMCTBUIT Ha TapamMmeTphbl
HaHOCTPYKTYPHBIX MaTepyanoB

IMK-5.B/HA | IIK-5.B/HA.1. ¥meTh onpe/ie/isiTb pobieMy U CIIoco0bl ee pellieHusi B MPOEKTe

IMK-5.B/HA | TIK-5.B/HA.2. ¥MeTb OpraH130BbIBaTh ¥ KOOPJJUHUPOBATh Pab0Ty yYaCTHUKOB MIPOEKTA

ITK-5.B/HA | ITK-5.B/HA.3. ¥MeTb oripee/isiTb HeoOX0AUMbIe PeCypChI /IS pean3aljiy IMPOeKTHBIX 3a/au

ITK-6.B/TIK | TIK-6.B/TIK.1. iMeeT mnipecTaBieHre 06 0COOEHHOCTSIX PerHOHAIBLHOTO Pa3BUTHS U 3HAET
cnelMUKy pbIHKA TPy/a B 00/1aCTH 1podeCcCHOHAIbHOM 1eSITeTbHOCTH.

IIK-6.B/TIK | TIK-6.B/TIK.2. YMeeT aHa/IM3UPOBaTh AeATeIbHOCTD TIPeANIPUSTHI U OpraHu3auii mpopuisHON

OTpPAaC/ii CBOETr0 PErvoHa.

@GKyflbmamUGHble alICl{un/lUHbl

MHocTpaHHbIN A3bIK (/15 HPOJ0/DKAIOIIMX 00yUeHHe)

YK-1 YK-1.1. 3HaeT npuHLMIIEL cOopa, 0TOopa U 06001IeHNs] MHPOPMaLUH.

YK-4 YK-4.1. 3Haet uTepaTypHyto Gopmy U (HYHKIMOHANIbHBIE CTUIM TOCYAapCTBEHHOT0 (PyCCKOTO0)
S13bIKa, OCHOBBI YCTHOW M TTMCbMEHHOW KOMMYHMKALIY Ha TOCY1apCTBeHHOM (PyCCKOM)
MHOCTPaHHOM(bIX) sI3bIKe(ax).

YK-4 YK-4.2. YmeeT BbIpakaTb CBOM MBIC/IM Ha FOCYZlapCTBEHHOM (PYCCKOM) M MHOCTPaHHOM(bIX) SI3bIKax
B /IeJIOBOM 0OILIeHUH.

YK-4 YK-4.3. IMeeT npakTUUeCKUI OMBIT COCTaB/IEHNsI TEKCTOB Ha rOCYAapCTBEHHOM (PYCCKOM) U

HMHOCTPaHHOM(bIX) sI3bIKaX, OTIbIT lepeBo/ja TEKCTOB C MHOCTPAHHOrO(bIX) si3bIKa(0B) Ha
TOCYZjapCTBeHHBIN (PyCCKHiA), OTBIT TOBOPEeHHs Ha TOCYJapCTBEHHOM (PYCCKOM) ¥ MTHOCTPaHHOM(bIX)
sSI3bIKaX.

IIpoexTHas A

eATe/IbHOCTb

ITK-5.B/HA | TIK-5.B/HA.1. ¥meTh onpe/ie/isiTb pobeMy U CIIoco0bl ee pellieHusi B IPOeKTe
IMK-5.B/HA | TIK-5.B/HA.2. ¥YMeTb OpPraHU30BbIBaTb M KOOPAWHHUPOBAaTh PA00TY YUaCTHUKOB MPOEKTa
IMK-5.B/HA | TIK-5.B/HA.3. ¥MeTb onpeie/isiTh HeoOX0MMble PeCypChI /sl peaii3aliid TPOeKTHBIX 3a/[ad

OCHOBBI KOHCTPYHPOBAHMSA U TEXHOJ/IOTHH IPOU3BO/JACTBA 3/IEKTPOHHBIX CPeACTB

IIK-1 ITK-1.1. 3HaeT du3nuecKre U MaTeMaTUuUeCKUe 3aKOHbI U Mofiesii (hr3uueCKUX MPOLeCCOB, JeXKalluX
B OCHOBE TIPUHIIUIIOB JIeWCTBUs1 00bEKTOB HAHOTEXHOJIOTUU Y MUKDOCUCTEMHOM TEXHUKHU

IK-2 ITK-2.2. YMeeT m1aHUPOBaTh U MPOBOAUTH UCCIIEIOBAHNS 10 CUHTEe3y U aHa/Iu3y MaTepuaioB U
KOMIIOHEHTOB HaHO- M1 MUKPOCHCTEMHOU TeXHUKH

IIK-3 ITK-3.1. 3HaeT NpUHLUITBI KOHCTPYMPOBAHKSI OT/e/IbHBIX OJIOKOB KOMITOHEHTOB HaHO- U
MHUKDPOCHCTEMHOW TeXHUKU

IK-3 ITK-3.2. YMeeT NpOBOJUTH OLIEHOYHBIE pacyeThl XapaKTePUCTHUK KOMIIOHEHTOB HaHO- U
MHUKDOCHUCTEMHON TEXHUKU

[1K-4 ITK-4.3. BnasieeT HaBbIKaMU OLIeHKH B/IWSIHUSI Pa3/IMUHBIX BO3/eHCTBUIN Ha IapameTphl

HaHOCTPYKTYPHBIX MaTepHasioB
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