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Cemectp
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Kypee>) HUroro

Henens 19

Bun sanstuit Vi PII viI PII

Jlexunu 17 17 17 17
IIpakrudeckue 17 17 17 17
Hroro ayn. 34 34 34 34
KonraktHas pabota 34 34 34 34
Cawm. pabora 56 56 56 56
Yackl Ha KOHTPOJIb 54 54 54 54
HWroro 144 144 144 144




1. HEJIX OCBOEHUA

1.1 | Ilenbto 0CBOEHUS NUCLMILIMHEL "ONEKTPETHBIE U MATHUTONIEKTPUYECKUE MaTepHabl U TEXHOIOTUHU UX MOTy4YeHus"
SIBIISIETCS IOATOTOBKA BBIITYCKHUKOB K HAyYHO-HCCIIEA0BATENbCKON ESTebHOCTH MIPU BBIOTHEHHU
MEXJUCIUILIMHAPHBIX TIPOEKTOB B IPO(ECCHOHANIBHOI 00JaCTH, B TOM YHCIIE B MHTCPHAIIMOHAIEHOM KOJUICKTHBE, B
YacTH KacaroIeicss GU3NKH U TEXHOIOTHH 3JIEKTPETHBIX M MATHUTORIEKTPHYECKAX MaTEPHAIOB, NX IPUMEHEHHS.

2. MECTO B CTPYKTYPE OBPA30OBATEJIGHOI ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.01

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 |KoMIbIOTEpHBIE TEXHOJIOIUU B HAYUHBIX UCCIIEAOBAHUAX

2.1.2 |Marepuansl 1 3I€MEHTHI CIUHTPOHUKH U CIIMHBOJIHOBOM 311€KTPOHUKU

2.1.3 | MeccbayspoBCKasi CIIEKTPOCKOIIHS MATEPHAIOB MATHUTORIEKTPOHUKH I MEKPOCHCTEMHON TEXHUKH

2.1.4 | Meroap! uccnenoBaHus MaTEPHAIIOB

2.1.5 | Merpomorus, CTaHIapTH3ALMS U cepTH(OUKAINSI HAHOCTPYKTYP

2.1.6 |Hay4Ho-uccinenoBarenbckasi MpaKTUKa

2.1.7 | CrenmnambHbIE BOIPOCH! (PU3MKH MarHUTHBIX SIBJICHUH B KOHJCHCHPOBAHHBIX cpenax. YacTs 2

2.1.8 | OU3UKO-XUMHUS U TEXHOJIOTHSI HAHOCTPYKTYP

2.1.9 | AkryanbHbie TpoOJIeMbl COBPEMEHHOM JIEKTPOHUKH U HAHOAJIEKTPOHUKHU

2.1.10 | Hcropus 1 METOAONOTHS HAYKH U TEXHUKU B 00JIaCTH DIIEKTPOHUKHU

2.1.11 | Merombl MaTeMaTHYECKOTO MOJICTTUPOBAHUS

2.1.12 | OcHOBBI TEXHOJIOTHH YTJIEPOIHBIX HAHOMATEPUAIOB

2.1.13 | CoBpeMeHHbIE METO/IbI JUATHOCTUKU M UCCIIEIOBAHUS HAHOTETEPOCTPYKTYP

2.1.14 | CneunanbHbie BOIPOCH! (PU3MKKA MarHUTHBIX SBJICHUN B KOHIEHCUPOBAHHBIX cpeaax. Yactsp |

2.1.15 | TexHonornu MaTepHanoB s PaJHONOIIAIICHUS U IEKTPOMArHUTHOTO 3KPaHHPOBAHUS

2.1.16 | ®u3uka KBaHTOBOPA3MEPHBIX MOIYIPOBOAHIKOBBIX KOMITO3HITIH

2.2 JucuuIuIMHbI (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAYJ/Is1) HE00X0AMMO KAK
npelecTByloniee:

2.2.1 |IloaroToBka K MpOIEAype 3aIIXTHI M 3aIITa BBITYCKHOH KBATH(UKAIHOHHON paboTHI

2.2.2  |IIpepnumioMHas IpaKTUKa

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIUAMHA

IIK-4: Cnoco0HOCTH (hOPMYIUPOBATH LU U 32Ja4M HAYYHBIX UCCIIeJ0BAHNU, pealu30BbIBaTh UX POBeIeHHe B 00J1aCTH
(u3uKN MArHUTHBIX AIBJIEHMIl, MaTepHAJOBEICHUS H TEXHOJOITMH MATHUTHBIX MAaTEePHAJIOB B COOTBETCTBHU € TeHAeHUUSIMHA
U MepcrneKTUBAMH Pa3BHTHSA TBePAOTEIbHOMN 3JIeKTPOHUKH, MUKPO-HAHO3JIEKTPOHHKH, TPUMEHeHHs SHeprocéeperamux
TeXHOJIOTHi ¥ MCIOJIL30BAHMS MOCTAETHUX TOCTHKEHHI HAYKH U TEXHUKH

3HaTh:

[1K-4-31 Crioco0sI morydeHnst HOBBIX 3HAHHUH B MpodeccnoHaIbHON 001aCTH; KITaCCH(HUKAIIIO Pe3yIbTaTOB HAYIHOH
JeSATEILHOCTH;

OIIK-1: Cnoco0eH npecTaBIsAATh COBPEMEHHYI0 HAYYHYI0 KADTHHY MHPA, BbIABJISThH €CTeCTBEeHHOHAYYHYIO CYIIHOCTh
npodJieM, ONpeAeIsATh MMYTH UX PellieHNsI U OLeHUBATH 3 (eKTHBHOCTH CAJAHHOTO BHIOOPA, MPHUMEHSTH B
npodeccHOHAILHOM IeATeILHOCTH INIy00KNe 3HAHUS (yHIAMEHTATBHBIX HAYK, 3HAHUS B MEKINCIHIUVIMHAPHBIX 00J1acTAX

3HaTh:

OIIK-1-31 OcHOBHBIE BUIbI IIEKTPETHBIX M MATHUTOAIEKTPUUECKUX MATEPUATIOB

IK-2: Cnoco6HOCTH ONTUMH3UPOBATH NAPAMETPHI TEXHOJIOTHYECKUX ONepanuii

3HaTh:

TIK-2-31 TexHuueCKnii aHTJIMICKHII SI3BIK

ITK-4: Cnoco6HOCTb (G OPMYJIUPOBATH LM H 32241 HAYYHBIX HCCIe10BAHUI, PeaIN30BbIBAThL HX NIPOBeeHHE B 00J1aCTH
(pM3MKH MarHATHBIX SIBJICHHUI, MATEPHAIOBECHUS U TEXHOJOTHH MATHUTHBIX MaTEPHAJIOB B COOTBETCTBHH C TeHIACHIUAMHA
U MepcrneKTHBAMH Pa3BHTHA TBEPAOTEIbHOMN 3JIeKTPOHUKH, MUKPO-HAHO3JIEKTPOHHKH, TPUMEHeHHs YHeprocoeperaonmux
TEeXHOJIOTHil M HCIOJIb30BAHMS MOCIeTHUX TOCTHKEHUH HAYKU H TeXHHKH

3HaThb:

[1K-4-32 Crioco0BI HCHONTB30BaTh PE3yIbTATH OCBOCHHS (yHIAMEHTANBHBIX U NpuKIaaHbix aucuuimna OOIT marnctpartypst




YK-1: Crioco0eH ocylIecTBIATh KPUTHYECKUH aHAJIN3 HOBBIX U CJIOKHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKIUCHUIIIHHAPHOM KOHTEKCTe, MPOOJIEMHBIX CHTYyallHil HA 0OCHOBE CHCTEMHOT0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECCTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCHEPUMEHTATbHBIX METOOB HJIU HOBBIX U HHHOBAIIHOHHBIX METO/10B, BLIPA0ATHIBATh CTPATETHIO AeiiCTBUI

3HaTh:

VYK-1-32 MupoBoii OIBIT pa3BUTHS TEXHOJIOTHUECKUX IPOIIECCOB H3TOTOBIICHUS] HAHOIEKTPOHHOTO M3/ICIIHST; OIBIT Pa3pabdoTKu
HAHOBJICKTPOHHOM AJIEMEHTHOH 0a3bl U3AEITHS

VK-1-31 I'paxknanckuii cMbich Oymymiei mpodecCHoHanbHOM NesTeNbHOCTH; TPABOBBIE H ATHYECKUE HOPMEBI IPH OIICHKE
MOCIIEACTBUH CBOEH MpodecCHOHaIbHOM AesITeNbHOCTH, TPU pa3paboTKe U OCYIIECTBICHUH COLMAIBHO 3HAYUMBIX ITPOEKTOB

IIK-4: Cnoco6HoCTh () OPMYJIHPOBATH LM U 3224 HAYYHBIX HCCIe10BAHUI, PeaIN30BbIBAThL UX NPOBeAeHHEe B 00/1aCTH
(pM3MKN MAaTHUTHBIX SIBJICHHUI, MATEPHAIOBeJeHUS U TeXHOJOTHH MATHUTHBIX MaTEPUAJIOB B COOTBETCTBHH C TeHICHIUSAMHU
U NePCreKTHBAMH Pa3BUTHSA TBEPAOTEIbHOM 3JIEKTPOHHKH, MUKPO-HAHOJIEKTPOHUKH, IPUMEHEHH dHeprocoeperaomux
TeXHOJIOTHH U UCI0JIb30BAHMSA IOC/IEIHUX JOCTHKCHHI HAYKH M TeXHUKH

Ymerb:

ITK-4-Y1 ®opmynupoBaTh LM U 3aJa4l HAYIHBIX HCCIIETOBaHUN B 00JIaCTH (PU3UKH U TEXHOIOTHH IEKTPETHRIX U
MarHUTORJIEKTPUYECKUX MATEPHAIIOB B COOTBETCTBUM € TEHACHIMSIMU IPAKTUUECKOTO IPUMEHEHUS YKa3aHHBIX MATEPUAJIOB U
HepCIeKTUBAMU Pa3BUTUSI MATHUTHOH MHUKPO- M HAHOJIEKTPOHUKU

IK-2: Cnoco6HOCTh ONTHMH3UPOBATHL MAPaMeTPhl TEXHOJIOTHYECKUX ONepanuii

YMeTh:

ITK-2-Y1 PabotaTh Ha TEXHOJIOTUIECKOM 000pYJOBaHUH (BBIIONHSITE BCE IEHCTBHS, KOTOPHIE JCNAcT OIepaTop)

OIIK-1: CriocoGeH npeacTapiasiTh COBPEMEHHYI0O HAYYHYI0 KADTHHY MHPA, BLISBJIATH €CTeCTBEHHOHAYYHYIO CYLIHOCTh
npod.jeM, onpeesiTh MYTH UX PellleHUs] U OLeHUBATh 3(P(PeKTUBHOCTH CAeJAHHOI0 BLIOOPA, MPUMEHATH B
npogecCHOHAIBHOI 1eITETLHOCTH ITy00KHe 3HAHUS (PYHIAMEHTAJIbHBIX HAYK, 3HAHUS B MEKIMCIUIUTMHAPHBIX 00/1aCTSIX

YMmerb:

OIIK-1-¥Y2 OuennBats 3()(heKTUBHOCTH BHEAPEHHS PE3yIbTAaTOB HAYYHOH NEeATEIbHOCTH

YK-1: Cnocoden OCYHIECTBJIATH KpI/ITI/l‘leCKI/Iﬁ AHAJIU3 HOBBIX H CJI0KHBIX HHKCHEPHBIX 06'])EKTOB, nmpoueccoB U CUCTEM B
MEXKIUCHUIUIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaunﬁ HA OCHOBE€ CMCTEMHOI'0 IMOaxXo0/1a, BblﬁpaTb U NIPUMCHHUTH
HanOoJIee MOAXOAsIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, BblpaﬁaT])lBaTb crpaTreruro aeiicTBUi

Ymerb:

VYK-1-Y1 OuenuBaTh NOCIEACTBUS CBOCH Mpo(heCcCHOHATBHOMN eI TSTFHOCTH; NCTION30BaTh 3HAHMS MPABOBBIX M STHYECKUX HOPM
IIPH OLIEHKE TTOCTEACTBUH CBOEH NMPOQeCcCHOHANBHOMN AeSATENbHOCTH, IIPU pa3paboTKe U OCYIECTBICHUH COLUATBHO 3HAUMMBIX
HPOEKTOB

VK-1-Y2 CoBeplieHCTBOBATh U Pa3BHBATh CBOI HHTEIUIEKTYaIBHBIA M OOIEKYIBTYPHBIH yPOBCHB

OIIK-1: CniocoGeH npeacTap/iasiTh COBPEMEHHYI0O HAYYHYI0 KADTHHY MHPA, BLISBJIATH €CTeCTBEHHOHAYYHYIO CYLHOCTh
npoodJieM, ONpeaesiTh IYTH UX PEeIleHHUs U OLeHHBATh 3Q(PeKTHBHOCTD Ce1aHHOI0 BbIOOPA, IPUMEHATH B
npodeccHoOHAILHOI IeATeIbHOCTH IIY0OKHe 3HAHUSA (yHIaMEHTANBHBIX HAYK, 3HAHUSA B MEKAHCIHMILIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-¥1 IInanupoBaTh ¥ IPOBOAUTH TEXHOIOTHYECKUE IKCIIEPUMEHTHI

IIK-4: Cnoco6HoCTh (OPMYJIHPOBATH LI H 32Ja4H HAYYHBIX HCCIe10BAHUI, PeaIN30BbIBAThL HX NIPOBeeHHe B 00/1aCTH
(u3uKH MATHUTHBIX SBJIEHHI, MAaTEePHAJOBEIEHHS H TEXHOJOIMH MATHUTHBIX MAaTEPHAJIOB B COOTBETCTBHH € TEHJCHUUSIMH
U NepCHeKTUBAMHU Pa3BUTHS TBEPAOTEIbHOI 31eKTPOHUKH, MUKPO-HAHO03/1eKTPOHUKH, IPUMEHEHH s Heprocéeperamux
TeXHOJIOTHH ¥ HCI0JIb30BAHMS NOCJIEAHUX NOCTHKEHHI HAYKHU U TEXHHKH

Baanernb:

[MK-4-B1 CriocoOHOCTEIO BBISIBIISITH MIEPCIICKTUBHBIC HAITPABIICHUS UCCIICOBAHUI B 00JIACTH (DU3UKH, XUMUHU M TEXHOJIOTUH
3JIEKTPETHBIX U MAarHUTOIEKTPUUECKUX MATEPUAJIOB C LEJIBIO MOJIyYEeHUsI MAaTEepHaAJIOB U HAHOCTPYKTYP C KOHTPOJIUPYEMBIMU
CBOMCTBaMHU

YK-1: Cnocoden OCYHIECTBJIATH Kpl/ITI/l'leCKl/lﬁ AHAJIU3 HOBBIX U CJ0KHBIX HHKCHEPHBIX 06']>EKTOB, nmpoueccoB U CUCTEM B
MEXKIUCHUIIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaunﬁ HA OCHOBE€ CMCTEMHOI'0 IMoaxo/1a, BblﬁpaTb N NIPUMCHHUTH
HanOoJIee MOAXOAsIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, Bl)lpaﬁaT])lBaTb crpaTreruro aeiicTBUi

Baanernb:

YK-1-B1 CriocoOHOCTBIO K CAMOCTOSTEIEHOMY 00YYEHHIO HOBBIM METO[aM HCCIICIOBAHMS, K M3MEHEHHUIO HAYIHOTO M HAyYHO-
MPOU3BOJCTBEHHOTO IMpoduiIs cBoei MpodeccroHaTbHON AESTENFHOCTH; CAMOCTOATEIBHO IIPHOOPETaTh U HCIOJIB30BaTh B
NPaKTHYECKOH JeATeTbHOCTH HOBBIC 3HAHMS U YMEHUS, B TOM YHCIIE B HOBBIX 00JIaCTAX 3HAHHMH, HEOCPEACTBEHHO HE CBSI3aHHBIX
co cepoit TeATeTLHOCTH




OIIK-1: CniocoGeH npeacTap/iIiTh COBPEMEHHYI0O HAYYHYI0 KADTUHY MHPA, BBISBJIATh €CTECTBEHHOHAYYHYIO CYLIHOCTh
npod.jeM, onpeeNsiTh MyTH UX PellleHUs] U OLeHUBATh 3P PeKTUBHOCTH CAeJAHHOT0 BLIOOPA, IPUMEHATH B
npodgeccHoHAILHOM AeATeILHOCTH IIY0OKHe 3HAHUSA (yHIaMEHTANBHBIX HAYK, 3HAHUSA B MEKIHCIHMILIMHAPHBIX 00J1aCTAX

Baagern:

OIIK-1-B1 CriocoOHOCTBIO UCTIOIB30BATh HA MMPAKTUKE YMEHHS U HaBBIKH B OPraHU3alU HCCIEIOBATEIbCKUX U MPOEKTHBIX PadoT,
B YIIPABJICHUH KOJUIEKTUBOM; CIOCOOHOCTBIO IEMOHCTPHPOBATh HaBBIKK PaOOTHI B HAYYHOM KOJUICKTHBE, IOPOXKAATh HOBBIE U/ICH
(XpeaTHBHOCTB)

YK-1: Crioco6eH ocylecTBIATh KPUTUYECKUH aHAJIN3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IPOLECCOB M CUCTEM B
MEKAMCUHIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAllUli HA 0CHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh M IIPHMEHUTH
Han0oJ1ee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTANIBHBIX METO0B HJIH HOBBIX U HHHOBAIIMOHHBIX METO0B, BLIPA0aThIBATh CTPATErHIO ACiCTBHIA

Baagern:

YK-1-B2 CriocoGHOCTb MPOBOAUTE J1aOOpAaTOPHBIE M MPAKTUUECKUE 3aHATHS CO CTYAEHTaMH, PYKOBOIAUTH KYPCOBBIM
HPOCKTHPOBAHUEM U BBIIIOJTHEHUEM BBIITYCKHBIX KBAIM(QHUKAMOHHBIX pabOT OaKanaBpOB; CIIOCOOHOCTH OBJIA/IEBaTh HaBBIKAMHU
pa3paboTKH y4eOHO-METOINIECKIX MaTEPHAJIOB JUISI CTYICHTOB ITO OTACIBHBIM BUIaM YIEOHBIX 3aHATHI

ITIK-2: Cnoco0HOCTh ONITUMHM3UPOBATHL NAPAMETPbI TEXHOJIOTHYECKHX ONepanuii

Baagern:

[IK-2-B1 CriocobHOCTBI0 TOHUMATh OCHOBHBIE ITPOOJIEMBI B CBOEH IMTPEAMETHOI 00/1aCTH, BEIOMPATh METOJBI B CPEJICTBA HX
pelIeHUs




