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Pabouast mporpamMma JUCIHUIIIAHBI (MOJTYJIS)

IIpuOopsI U YCTPOMCTBA MATHUTOIIEKTPOHUKH

3akperureHa 3a mojpasielieHieM Kadenpa TexHomornu MaTepuaioB 3JICKTPOHUKH
Harmpasnenue moaroroBku 28.04.01 HAHOTEXHOJIOI'MMA 1 MUKPOCUCTEMHAS TEXHUKA
Ipopuis HanortexHonoruu, MaTepuaibl MUKPO- 1 HAHOCUCTEMHON TEXHUKU
Kamnouxarus Maructp
dopma 00ydeHUS OoYHast
OO01mast TpyI0eMKOCTh 43ET
Yaco 1o yueOHOMY TUTaHY 144 ®DopMBbI KOHTPOJIST B CEMECTpax:
B TOM YHCJIE: 9K3aMeH 3
ayAUTOPHbIE 3aHATH 34
camocTosTenbHas pabora 56
YacoB Ha KOHTPOJIb 54
PacnpenesieHue 4acoB IMCUMILJIMHBI IO ceMecTpaM
Cemectp
(<Kypc>.<Cemectp Ha 320
Kypee>) Hroro
Henens 19
Bup 3ansaruii vII PIT yII PII
Jlexuuu 17 17 17 17
ITpaxkruueckue 17 17 17 17
Uroro ayn. 34 34 34 34
KonraxtHast paboTa 34 34 34 34
Cam. pabora 56 56 56 56
Yacel Ha KOHTPOJIb 54 54 54 54
HUroro 144 144 144 144




IIporpammy coctaBun(u):

Kk@mu, doyenm, buburkos Cepeeti Bopucosuu

Pabouas mporpamma
IIpuGops! u ycTpoiicTBa MATHUTOJIEKTPOHUKHU

Pazpaborana B coorBerctBun ¢ OC BO:

CaMOoCTOATEFHO YCTaHABIMBAEMBIH 00pa30BaTEeIbHBIN CTAaHAAPT BHICIIETO 00pa30oBaHus - MarucTpaTypa OenepansHoe
rocyJapCcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHHE BhICIIEro o0pa3oBanus «HallmoHanbHBIN HCCIe0BaTEIbCKUM
texHonornueckuit yauupepcutetr «MMUCuC» mno Hanpasienuto noarorosku 28.04.01 HAHOTEXHOJIOT'MU 1
MUKPOCUCTEMHAS TEXHUKA (mpuxa3s ot 05.03.2020 r. Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUH y‘I€6HOF0 IJ1aHa:

28.04.01 HaHOTEXHOJIOTMH M MUKPOCHCTEMHAs TeXHUKa, 28.04.01-MHTM-23-1.plx HaHOTEXHOIOTHH, MaTepHUaTbl MUKPO- U
HaHOCHCTEMHOM TEXHUKH, YTBepkAeHHOro YuensM coetoM HUTY MUCHUC B coctase coorsercTByrouein OIIOII BO
22.06.2023, mporokon Ne 5-23

YrBepxnena B coctase OIIOIT BO:

28.04.01 HanoTexHOMIOTHM 1 MUKPOCHUCTEMHASI TEXHUKA, HaHOTEXHOIOTMH, MaTepralibl MUKPO- 1 HAHOCUCTEMHOW TEXHUKH,
yrBepxkaAeHHOH YuensiM coBerom HUTY MUCHC 22.06.2023, mpotokon Ne 5-23

Paboyas mporpamMma onoOpeHa Ha 3aceaHun
Kadeapa TexHosiornn MmaTepuaJioB 31eKTPOHHKH

ITporokon ot 28.06.2021 r., Nel0

PyxoBogurens moapasaenenns Kocrumma Bagnmup ['puropseBny



1. HEJIX OCBOEHUA

1.1 | Llens - HAyYUTh MOHUMAHUIO (DI3UUECKUX MPUHIUIIOB pabOTHI, KOHIETINH BEIOOPa ()OPMBI MATHUTHOTO JJIEMEHTA U
IapaMeTpoB MAarHUTHOTO MaTepuana Al odecredeHus TpeOyeMbIX HapaMeTpoB pa3padaTbiBaeMON MarHUTONIEKTPOHHON

anmaparypebl.
1.2 | 3agaun:
1.3]1. PackpbITh CYIIHOCTH PE30HAHCHBIX MPOIECCOB, MPOTEKAIOMINX B MArHUTHOM MaTepHalie W yKa3aTh MyTH

BO3ﬂeﬁCTBHH Ha 3TH ABJICHUA.

1.4]2. CcdopmupoBaTh IMpeACTaBICHHS 00 OCHOBHBIX THIAX HEB3aMMHBIX MAarHUTOIEKTPOHHBIX IPHOOPOB U pONU
MarHuTHBIX MaTepHaoB B (JOPMHPOBAHUY UX [TapaMETPOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOT'PAMMBI

biox OIT: b1.B./IB.05

. BaHMS K NPEIBAPUTEILHOI MOATOTOBK merocs:
2.1 TpebGoBa enBa e 0l MOATOTOBKE 00yJaI0IIEroc

2.1.1 | BeicokoBakyyMHOE 000OPYIOBaHHE B TEXHOJIOTHH HAHO- 1 MUKPOCHUCTEM

2.1.2 | KomnbroTepHBIE TEXHOJIOTHU B HAYUYHBIX UCCIICAOBAHUSIX

2.1.3 | MarHuTHbIC MaTepHAIIBI ISl MUKPO- U HAHOCHUCTEM

2.1.4 | Meccbay3poBcKasi CICKTPOCKOITUS MATEPUaIOB MATHUTOICKTPOHUKH X MUKPOCHCTEMHON TEXHUKU

2.1.5 |Meroas! uccae0BaHUS MAaTEPHAIOB

2.1.6 | Merposnorus,cTaHIapTU3aMs U cepTU(UKALMA HAHOCTPYKTYP

2.1.7 | MuKpOIIpOLIeCCOPHBIE U MUKPOKOHTPOJUIEPHBIE CHCTEMBI. YacTh 2

2.1.8 |Hayuno-uccnenoBarenbckasi MpaKkTHKa

2.1.9 | CnennambHbIE BOIPOCH! (PU3MKH MAaTHUTHBIX SIBICHUH B KOHJCHCHPOBAHHBIX cperax. YacTs 2

2.1.10 | AkryansHBIE IPOOTIEMBI COBPEMEHHOH JIEKTPOHUKH M HAHOAIIEKTPOHUKH

2.1.11 |Hcropus u METORONIOTHS HAYKH ¥ TEXHUKHU B O0JIACTH EKTPOHUKHI

2.1.12 | Metoap! MaTEMaTHYECKOTO MOJIEIUPOBAHNUS

2.1.13 | MuKpo- 1 HAHOCUCTEMBI B TEXHHUKE U TEXHOJIOTHH

2.1.14 | MukponpoueccopHble 1 MUKPOKOHTPOJUIEpHBIE cCUCTEMBL. YacTs 1

2.1.15 | CoBpemMeHHBIE METO/IbI TMATHOCTHKH U UCCIIEIOBAHUS HAHOTETEPOCTPYKTYP

2.1.16 | CnenuaibHbIe BOIPOCH! (PU3MKHA MarHUTHBIX SIBICHUN B KOHICHCHPOBAHHBIX cpenax. Yactp 1

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NpeanecTByIee:

2.2.1 |IoaroroBka K MpOIEAype 3aIUTHI U 3aLIMATa BBITYCKHON KBaIH()UKAIMOHHOW pabOThI

2.2.2 |IIpenauruioMHas MpaKTHKA

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-2: Cioco0HOCTL ONTHMU3HPOBATHL IapaAMeTPhl TEXHOJIOTHYECKHUX Ollepalui

3HaTh:

TIK-2-31 ®usnyeckre 0CHOBEI pa60TI:I TIEPCIICKTUBHBIX MaTCPpUaJIOB HAHOKOMIIO3UIIMOHHBIX U HAHOCTPYKTYPUPOBAHHBIX
MaTepHraioB, METaMaTCpHaIOB, paAAHUOKCPAMUKU.

OIIK-1: Crioco0eH CTABUTH U peliaTh HH/KEHEPHbIE U HAYYHO-TEXHUYECKHeE 321a41 B 00J1aCTH HAHOTEXHOJIOTHIi 1
MHKpOCHCTeMHOﬁ TEXHUKH U HOBBIX MECKTUCHUIVIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbIX U
MaTeMaTH4YeCKUX Mojelieli, IPUMEHATH B MPO(ecCHOHAILHOM 1eATeIbHOCTH 3HAHUA PyHIaAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIACIHUTITHHAPHBIX 00J1aCTSX

3HaTh:

OIIK-1-31 ®u3ndeckue NPUHIMIIB paOOTH! (PEPPUTOBBIX HIEMEHTOB U YCTPOUCTB MarHUTOMIEKTPOHUKH, TexHUKH CBY u BnaneTs
OCHOBHBIMH ITPUEMAMH PACYETHBIX OIICHOK.

IK-2: Cnoco6HOCTH ONTHMHU3NPOBATH NAPAMETPhI TEXHOJOTHYECKHX ONepauii

3HarTb:

ITK-2-31 ®usnyeckie 0OCHOBBI padOTHI MEPCIIEKTUBHBIX MAaTEPHAIOB HAHOKOMITIO3UIIMOHHBIX H HAHOCTPYKTYPHPOBAHHBIX
MaTepUaIoB, METAMATEPHAJIOB, PaIUOKEPAMUKY.

[1K-2-31 dusnueckue 0CHOBBI pabOTHI MEPCIEKTHBHBIX MaTEPHaIOB HAHOKOMITO3UITHOHHBIX U HAHOCTPYKTYPHPOBAaHHBIX
MaTepHUajIoB, METAMATEPHAJIOB, PaJIUOKEPAMUKH.




OIIK-1: Cnoco0eH CTaBUTD U pelIaTh HHKEHEPHbIE H HAYYHO-TEXHHYECKHeE 3a1a4l B 00J1aCTH HAHOTEXHOJIOTHI U
MMKPOCHCTEMHOI TEXHHMKH H HOBBIX MeKIHCIUNIHHAPHBIX HANIPABJICHHUSX HA OCHOBE €CTECTBEHHOHAYYHBIX H
MaTeMaTH4YeCKHX MoJieJieil, IPUMEHATh B IPO(eCCHOHATBHOI JesiTeTbHOCTH 3HAHUS QYHIAMEHTAIbHBIX HAyK, 3HAHUS B
MEKIMCUUIIIMHAPHBIX 00/1aCTAX

3HaTh:

OIIK-1-31 ®u3nveckue NPHHIMITB paOOTH PEPPUTOBBIX HIEMEHTOB M YCTPOMCTB MarHUTOMICKTPOHUKH, TexHUKH CBY 1 BageTs
OCHOBHBIMHU TIPUEMaMH PACUETHBIX OICHOK.

OIIK-1-31 ®u3nveckue NpUHIMIE pabOTH (GEPPUTOBBIX HIEMEHTOB M YCTPOMCTB MarHUTOIEKTPOHUKH, TexHIUKH CBY 1 BnaxeTs
OCHOBHBIMU IIPUEMaMH PACUETHBIX OI[CHOK.

OIIK-1-31 ®usnueckre NpUHIMITEL Pa0OTH (HEPPUTOBBIX ITEMEHTOB U YCTPOHCTB MarHUTORJIEKTPOHHUKH, TeXxHUKkU CBY u BnageTsh
OCHOBHBIMH ITPUEMAMH PACUETHBIX OLICHOK.

OIIK-1-31 ®u3nveckue NPHHIMIE pabOTH PEePPUTOBBIX HIEMEHTOB M YCTPOHCTB MarHUTOICKTPOHUKH, TexHIUKH CBY 1 BageTs
OCHOBHBIMHU IIPUEMAaMU PACUETHBIX OLICHOK.

OIIK-1-31 ®u3nveckue NpUHIMIIB pabOTH! (PEPPUTOBBIX HIEMEHTOB H YCTPOHCTB MarHUTOMIEKTPOHUKH, TexHIKH CBY 1 BaxeTs
OCHOBHBIMH ITPUEMAMH PACYETHBIX OIICHOK.

IIK-4: Cnoco6HocThL GopMYIHPOBATH LeJIM U 32Ja4H HAYYHBIX HCCIEA0BAHHUI, PeaIM30BbIBATL HX BHEIPeHUE B 00J1aCTH
MaTepHaJIoBeeHNsI U TEXHOJIOTUH MATePHAJIOB /I MUKPO- 1 HAHOCHCTEM B COOTBETCTBHH € TeHIeHIMSIMHA H
NepCeneKTHBAMH Pa3BUTHS MHUKPO- H HAHOCHCTEMHOI TEXHHKH, JHeProcoeperalonmx TeXHOJ0THi U NCIOIb30BaHHEM
TOCJIEIHUX IOCTHKEHU i HAYKH U TEXHUKH

3HaTb:

I1K-4-31 HpI/IHHI/IHLI CO3JaHHUA U 0COOEHHOCTH MAaTCpHaAJIOB DJICKTPOHUKH C UCIIOJIb30BAHUEM OPraHUYCCKNUX COCZ[I/IHCHPlﬁ.

[1K-4-31 IIpuHIuIs! co3AaHuA M 0COOEHHOCTH MaTE€PUAIOB MEKTPOHHUKHU C UCTIOIb30BAHUEM OPTaHHUYECKUX COCIUHECHUI.

ITK-4-31 IIpuHIUIBI CO3MaHUS B 0OCOOCHHOCTH MaTEPHATIOB SJICKTPOHUKH C CIIOIb30BAHUEM OPTaHHMUECKUX COCTMHECHHM.

[1K-4-31 IIpuHIUIE CO3AaHUS 1 0COOCHHOCTH MaTEePHAJIOB MEKTPOHHUKH C UCTIOIb30BAHUEM OPTaHIMYECKIX COCIUHECHUI.

I1K-4-31 HpI/IHL[I/IHLI CO31aHUuA 1N 0COOEHHOCTH MaTepHraIoB JICKTPOHUKH C UCITOJIb30BAHUEM OPraHUYCCKUX COEJTMHEHMIA.

IIK-2: Cnioco6HOCTH ONTUMH3UPOBATH MAPpaMETPhI TEXHOJOTHYECKUX ONepanuii

3HaTh:

[IK-2-31 ®usnueckue 0CHOBBI pabOTHI MEPCIEKTHBHBIX MaTEPHAIOB HAHOKOMITO3HUITOHHBIX U HAHOCTPYKTYPHPOBAaHHBIX
MaTepuaaoB, METaMaTePHUaNOB, PaIUOKEPAMUKH.

ITK-2-31 ®dusuyeckue 0OCHOBBI padOTHI MEPCIIEKTUBHBIX MATEPHAIOB HAHOKOMIIO3UIIMOHHBIX H HAHOCTPYKTYPHPOBAHHBIX
MaTephajoB, METaMaTePHANIOB, PaHOKSPAMUKH.

IIK-4: Cnioco6HOCTH (hOPMYTHPOBATH LETH U 322491 HAYYHBIX HCCJIEIOBAHN, peaJIN30BbIBATH HX BHEAPEHHE B 00J1aCTH
MaTepuaJioBe1eHUS U TEXHOJOI'MU MAaTepUAJIOB 11 MUKPO- U HAHOCUCTEM B COOTBETCTBUU C TCHACHUUAMHA U
nepcneKTUBAMHU Pa3BUTHSI MHKPO- U HAHOCUCTEMHO# TeXHMKH, JHEProcoeperaoux TeXHOJI0rHil U NCN0JIb30BaHHEM
TOC/JeTHUX TOCTHKEHH HAYKH U TeXHUKH

3HaTh:

[1K-4-31 IIpuHIuIs! Co3AaHUA M 0COOEHHOCTH MaTE€PUAIOB MEKTPOHHUKHU C UCTIOIb30BAHUEM OPTaHHUYECKUX COCIUHECHUI.

IK-2: Cioco6HOCTh ONTHMH3NPOBATH MAPAMeETPhI TEXHOJIOTHYECKUX OTepanHii

3HaTb:

[1K-2-31 dusnueckne 0CHOBBI pabOTHI MMEPCIIEKTHBHEIX MaTEPHAIOB HAHOKOMITO3HUITHOHHBIX M HAHOCTPYKTYPHPOBaHHBIX
MaTepUaioB, METAMATEPHAJIOB, PaIUOKEPAMUKY.

YK-1: Cnioco0eH ocylmecTBJISATh KPUTHYECKH AaHAJIU3 HOBBIX M CJIOKHBIX MH/KEHEPHBIX 00bEKTOB, IPOLECCOB U CHCTEM B
MEKIMCUUIVIMHAPHOM KOHTEKCTe, MPO00JIeMHBIX CUTYallUii HA 0CHOBE CUCTEMHOI0 M0X0/1a, BLIOPATh M MPUMEHUTH
Hau0oJ1ee MOAXOAsIIINE U AKTYaJIbHbIE€ METOIBI U3 CYIIECTBYIOIIUX AHAJIUTHYECKUX, BBIYHCINTEIBHBIX U
IKCIEPUMEHTAJIbHBIX METOA0B WJIH HOBBIX 1 HHHOBALIMOHHBIX METO10B, BHIPA0aThIBATh CTPATErHIO AeiiCTBUIA

3HaTh:

VYK-1-31 OcHOBBI pacuéra paJHOTEXHUIECCKUX TTapaMeTPOB MAaTEPHAIIOB THIA (EPPUTOBOM KEPAMHUKH W KOMIIO3UITUOHHBIX
MaTepHajoB C MATHUTOMSTKAMH HATIOJTHUTEIISIMH.

YK-1-31 OcHOBBI pacdéra paJHOTEXHHYECKUX ITapaMeTPOB MaTEPHAIOB THIA (PepPUTOBON KEPAMHUKH M KOMIIO3HUIIMOHHBIX
MaTepuaIoB ¢ MArHUTOMATKUMH HAallOJTHUTEIAMH.

YK-1-31 OcHOBBI pacyéra paJHOTeXHHYECKUX ITapaMeTPOB MaTePHAJIOB THIIA (PEpPPUTOBON KEPAMHUKH M KOMIO3UIIMOHHBIX
MaTeprajIoB ¢ MArHUTOMSATKAMH HAaITOJTHUTEISMH.

YK-1-31 OcHOBHI pacyéra paJrHoTeXHHYECKUX ITapaMeTPOB MaTEPHAIOB THITA (GeppUTOBON KEPAMHUKH M KOMIIO3HUIIMOHHBIX
MaTepHajoB ¢ MArHUTOMATKAMHE HAaITOJTHUTEIAMH.

YK-1-31 OcHOBBI pacuéra pagHOTeXHHYECKUX TapaMeTPOB MaTEPHAIOB THIA (pepPUTOBON KEPAMHUKH M KOMIO3UIIMOHHBIX
MaTepHaioB ¢ MarHUTOMSTKIMH HaIlOJTHUTEISMH.




YK-1-31 OcHOBBI pacuéra paJHOTeXHHYECKUX TapaMeTPOB MaTEPHAIOB THIA (PepPUTOBON KEPAMHUKH M KOMIO3UIIMOHHBIX
MaTepHaioB ¢ MarHUTOMSTKIMH HAIlOJHUTEIISAMH.

MK-2: CnocodHOCTH ONTHMHU3NPOBATH NAPAMETPhI TEXHOJOTHYECKHX ONepauii

YMmerb:

[TK-2-V1 IIporao3upoBats N3MEHEHHE CBOMCTB MaTEpPHAIOB MPH BO3ACHCTBHH BHEITHUX (PAKTOPOB (TEMIIEpaTyphl H TIp.)

[IK-2-V¥1 IIporao3upoBaTs H3MEHEHNE CBOMCTB MAaTEPHUANIOB IIPH BO3ICHCTBUU BHEITHHUX (PAaKTOPOB (TEMIEPaTypsl U Mp.)

ITK-2-V1 IIporao3upoBath K3MEHEHHE CBOMCTB MaTepPHAIOB MPH BO3ACHCTBHH BHEITHUX (aKTOPOB (TeMIepaTyphl U TIp.)

[1K-2-¥1 IIporao3npoBaTs H3MEHEHNE CBOHCTB MAaTEPHAIIOB IIPH BO3ICHCTBUN BHEITHUX (DAaKTOPOB (TEMIEPaTypHI U Tp.)

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'beRTOB, nmpoueccoB U CUCTEM B
MEKIUCHUIIMHAPHOM KOHTEKCTE, l]pOﬁJ]eMH]:IX chyaum“a HA OCHOBE€ CMCTEMHOI'0 IMoaxoaa, BblﬁpaTb U NPUMCHHUTH
HanOoJIee MOAXOAsIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, Bl)lpaﬁaT])lBaTb crpaTreruro aeiicTBUii

Ymerb:

YK-1-¥1 IIporao3npoBaTh CBOHCTBA H3/ICIHI, BKIIOYAIOIMINX B Ka4eCTBE 0A30BEIX AIEMEHTOB (hePPUTOBYIO KEPAMHUKY, MAarHUTHBIC
CIIABHI U IPYre MarHUTHBIX MAaTEPHAIIBL.

YK-1-¥1 IIporao3upoBaTh CBOHCTBA U3/IEIHI, BKIIOYAIOMINX B KaUueCTBE 0A30BbIX AJIEMEHTOB (hepPUTOBYIO KEPAMHUKY, MATHUTHBIE
CIIAaBbI U IPyre MarHUTHBIX MaTePUAIBL.

MK-2: CnocodHOCTH ONTHMHU3NPOBATH NAPAMETPhI TEXHOJOTHYECKHX ONepauii

YMmerb:

[TK-2-V1 IIporao3upoBats N3MEHEHHE CBONCTB MaTEpPHAIOB MPH BO3ACHCTBHH BHEITHUX (PAKTOPOB (TEMIIEpaTyphl H TIp.)

IIK-4: Cnoco6HocTh (hOPMY/IHPOBATDH LEJIH M 32124 HAYYHBIX HCCJICI0BAHNI, Pealn30BbIBATh UX BHEJPEHHE B 00/1aCTH
MaTepHAI0BeJeHNs U TeXHOJOTHU MaTepUAJIOB /ISl MUKPO- M1 HAHOCHCTEM B COOTBETCTBUH € TeHIACHIUSIMH H
NepCeneKTHBAMH Pa3sBUTHS MHKPO- U HAHOCHCTEMHOI TEXHHKH, JHeprocdeperaloniux TeXHOJOTHii H UCNOJIb30BAHHEM
NOCJIEAHUX JOCTHKEHHMI HAYKH U TeXHUKH

YMeTh:

[1K-4-Y2 OnenuBatb NEPCIICKTHUBLI Pa3BUTUA HOBBIX 3JICKTPOHHBIX KOMIIOHCHTOB U MaTCpHUaJIOB.

[1K-4-¥Y'1 CamocTOosATENEHO BEIONPATH M OLICHUBATh IIEPCHIEKTUBHEIE pa3paboTK B 00J1aCTH MaTEepHATIOBECHUS IS COBPEMEHHOI
PagHOdNIEeKTPOHUKH, PAUOTEXHUKU.

[IK-4-¥Y'1 CamocTOATENBEHO BRIOUPATh U OLICHUBATH MIEPCICKTUBHEIC pa3paboTKU B 00J1aCTH MaTepUaIOBEICHU ISl COBPEMEHHOI
PaIHO3IEKTPOHHUKH, PATHOTEXHUKH.

IK-2: Cioco6HOCTH ONTUMH3HPOBATH MApaMETPhI TEXHOJIOTHYECKUX ONepanuii

YMmerb:

[1K-2-¥1 IIporao3npoBats H3MEHEHNE CBOHCTB MAaTEPHAIIOB IIPH BO3ICHCTBUN BHEITHHUX (DAaKTOPOB (TEMIEPaTypHI U TIp.)

IIK-4: Cnoco6HoCThL OpMYIHPOBATH LeJIM U 32Ja4H HAYYHBIX HCCIEA0BAHHUI, PeaIN30BbIBATL HX BHEIPeHUE B 00J1aCTH
MaTepHaJ0BeleHNsI U TEXHOJIOTUH MATePHAJIOB /I MUKPO- 1 HAHOCHCTEM B COOTBETCTBHH € TeHIEeHIMSIMHA H
NepPCneKTHBAMH Pa3BUTHS MUKPO- H HAHOCHCTEMHOI TEXHHKH, YJHEProcoeperalonmx TeXHOJ0THi 1 NCI0Ib30BaHNEM
TOCJIEIHUX IOCTHKEHU i HAYKH U TEXHUKH

Ymern:

ITK-4-Y1 CamMocTosTeNsHO BEIOMPATh U OICHUBATH ITEPCIIEKTHBHEIE Pa3pabOTKH B 00IACTH MaTEpHATIOBEICHHS ISl COBPEMEHHOM
PafuONIEKTPOHUKY, PATUOTEXHUKH.

[1K-4-¥Y'1 CamocTOSTENbHO BEIOUPATh U OLICHUBATh IEPCHEKTUBHEIE pa3paboTKU B 00JaCTH MaTepHaIOBEICHUS 1T COBPEMEHHOIT
PaaNOdIEKTPOHUKH, PAANOTEXHUKH.

ITK-4-Y1 CaMocTOsTEIFHO BEIOUPATh M OLICHUBATH IIEPCIICKTHBHBIC pa3pabOTKH B 00JaCTH MaTepHaIOBEACHUS IJIs1 COBPEMEHHOI
PaTMOANICKTPOHUKH, PATUOTEXHUKH.

[1K-4-¥Y'1 CamocTosATENEHO BEIONPATH M OLICHUBATh TIEPCHIEKTUBHEIE pa3paboTKH B 00J1aCTH MaTepHaIOBEICHHUS 1T COBPEMEHHOIM
PagHOdNEeKTPOHUKH, PATUOTEXHUKU.

YK-1: Cnioco0eH ocymiecTBJISATh KPUTHYECKH AaHAJIU3 HOBBIX M CJIOKHBIX MH/KEHEPHBIX 00bEKTOB, IPOLIECCOB U CHCTEM B
MEKIMCUUIJIMHAPHOM KOHTEKCTe, MPO00JIeMHBIX CUTYallUii HA 0CHOBE CUCTEMHOI0 N0X0/1a, BLIOPATh M MPUMEHUTH
HauboJ1ee MOAXOAsIINE U AKTYaIbHbIE METOIBI U3 CYIIECTBYIOIUX AHAJIUTHYECKUX, BBIYHCINTEIBHBIX U
IKCIEPUMEHTAJIbHBIX METOA0B WJIH HOBBIX 1 HHHOBALIMOHHBIX METO10B, BbIPa0aThIBATh CTPATErnIo AeiicTBUIA

Ymern:

VK-1-VY1 IIporHo3upoBaTh CBOICTBa N3AENHI, BKIIOYAIOMINX B Ka4eCTBE 0A30BBIX AIEMEHTOB (hDePPUTOBYIO KEPAMHUKY, MarHUTHBIC
CIUIaBBI U IPYTHE MAarHUTHBIX MaTePUAIIBL.




OIIK-1: Cnoco0eH CTaBUTD U pelIaTh HHKEHEPHbIE H HAYYHO-TEXHHYECKHeE 3a1a4l B 00J1aCTH HAHOTEXHOJIOTHI U
MMKPOCHCTEMHOI TEXHHMKH H HOBBIX MeKIHCIUNIHHAPHBIX HANIPABJICHHUSX HA OCHOBE €CTECTBEHHOHAYYHBIX H
MaTeMaTH4YeCKHX MoJieJieil, IPUMEHATh B IPO(eCCHOHATBHOI JesiTeTbHOCTH 3HAHUS QYHIAMEHTAIbHBIX HAyK, 3HAHUS B
MEKIMCUUIIIMHAPHBIX 00/1aCTAX

YMeTh:

OIIK-1-Y1 U3MepsTh 3neKTpOANHAMUYECKAE ITapaMeTphl (peppPUTOB Ha BRICOKHX U CBEPXBBICOKHX YaCTOTaX B 3aBHCHMOCTH OT
BEJIMYMHBI MAaTHUTHOTO TIOJISI YITPABIICHNSI.

OIIK-1-Y1 U3MmepsTh 3MeKTpOANHAMIYECKHE TapaMeTps! (JeppUTOB Ha BRICOKUX U CBEPXBBICOKHX YaCTOTaX B 3aBUCHMOCTH OT
BEJIMYUHBI MATHUTHOTO TIOJIS YIIPaBICHHUS.

IIK-4: CnocodHocThL OpMYIHPOBATH eJIM U 32Ja4H HAYYHBIX HCCIeA0BAHUI, PeaIN30BbIBATL HX BHEAPeHUE B 00J1aCTH
MaTepHaJI0BeeHUsI U TEXHOJIOTUH MATEPHAJIOB /I MUKPO- 1 HAHOCHCTEM B COOTBETCTBHH € TeHIeHIMSIMHA H
MepCHeKTHBAMHU Pa3BHTHS MHKPO- H HAHOCHCTEMHOI TeXHHKH, JHeprocoeperalounx TeXHOJOIHil M HCIO0JIb30BaHHEM
MOCJeTHUX AOCTH:KEHUH HAYKH U TeXHUKHU

Ymerb:

[TK-4-¥Y2 OueHrBath NepCrieKTUBBI Pa3BUTHSI HOBBIX AJIEKTPOHHBIX KOMIIOHEHTOB U MaTEPUAJIOB.

OIIK-1: Cnioco0eH CTaBUTh U pelIaTh HH KEHEPHbIE U HAYYHO-TEXHHYECKHeE 3a1a4H B 00/1aCTH HAHOTEXHOJIOTHI U
MHMKPOCHCTEMHOM TEXHHKH U HOBBIX MEKIMCUHIIIMHAPHBIX HATIPABJICHUAX HA OCHOBE €CTECTBEHHOHAYYHbIX H
MaTeMaTH4YeCKUX MojieJieil, IPUMEHATh B IPO(ecCHOHATBHOI JesiTeTbHOCTH 3HAHUSI QYHIAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIMCUHUIIIMHAPHBIX 00/1aCTAX

YMerb:

OIIK-1-Y1 U3MmepsTh 3MeKTpOANHAMUYECKUE TapaMeTphl (pepPUTOB Ha BHICOKHX U CBEPXBBICOKHX YaCTOTaX B 3aBHCHMOCTH OT
BEJIMYMHBI MAaTHUTHOTO TIOJISI YITPABIICHUSI.

OIIK-1-Y1 U3MmepsTh 3MeKTpOoANHAMIYECKHE ITapaMeTps! (PeppUTOB Ha BRICOKUX U CBEPXBBICOKHX YaCTOTaX B 3aBHCHMOCTH OT
BEJIMYMHBI MAaTHUTHOTO I0JIS1 YIIPABIICHUS.

OIIK-1-Y1 U3mepsTh 2MeKTpoAXHAMUYECKHE TapaMeTps! (PeppUTOB Ha BRICOKHX U CBEPXBBICOKHX YaCTOTaX B 3aBUCHMOCTH OT
BEJINYMHBI MATHUTHOTO TIOJS YIIPABICHHUS.

OIIK-1-Y1 U3MepsTh 3MeKTpOANHAMUYECKAE ITapaMeTphl (pepPUTOB Ha BRICOKHX U CBEPXBBICOKHX YaCTOTaX B 3aBHCHMOCTH OT
BEJIMYMHBI MAaTHUTHOTO TIOJISI YITPABIICHUSI.

YK-1: CriocodeH ocyliecTBJISATh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX HHKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKIMCHUIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYallUii HA 0CHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCINEPUMEHTANIBHBIX METO0B HJIH HOBBIX U HHHOBAIIMOHHBIX METO0B, BLIPA0aThIBAThL CTPATErHIO ACiCTBHIA

YMmerb:

VYK-1-VY1 Ilporuo3upoBatb CBOHCTBA U3/EIHiA, BKIIOYAIOIINX B KaUeCTBE Oa30BBIX 2IIEMEHTOB ()EPPUTOBYIO KEPAMUKY, MATHUTHbIE
CIIIaBBI U IPyrie MarHUTHBIX MaTepUabl.

IK-4: Cnioco6HOCTH (hOPMYTHPOBATH LETH H 337]a41 HAYYHBIX UCCJIETOBAHN, PeaIN30BbIBATH HX BHEAPEHUE B 00J1aCTH
MaTepHUaJIOBeICHUA U TEXHOJIOI'MH MATEePUAJIOB 11 MUKPO- U HAHOCUCTEM B COOTBETCTBUU ¢ TCHACHIUAMHA U
nepcneKTHBAMHU Pa3BUTHSI MHKPO- U HAHOCUCTEMHO# TeXHHKHU, JHEProcoeperaoux TeXHOJIOrHi U NCN0JIb30BaHEM
TOCJIETHUX JTOCTHKEHH HAYKH U TeXHUKH

YMmerb:

[1K-4-¥Y2 OueHnBaTh NEPCHEKTUBBI PA3BUTHS HOBBIX MIEKTPOHHBIX KOMIIOHEHTOB ¥ MaTEPHAJIOB.

YK-1: Cnocoden OCYIIECTBJIATH KPHTH‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKCHEPHBIX OGLQRTOB, npoueccoB U CUCTEM B
MEKIUCHUIVIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaunﬁ HA OCHOBE€ CMCTEMHOI'0 IMoaxo/1a, BblﬁpaTb N NIPUMCHHUTH
Han0oJIee MOAXOAsIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYIECCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, BblpaﬁaT])lBaTb crpaTreruro aeiicTBUi

Ymerb:

YK-1-¥1 IIporao3npoBaTh CBOHCTBA U3/IEIHI, BKIIOYAIOMINX B Ka4eCTBE 0A30BBIX AIEMEHTOB (hePPUTOBYIO KEPAMHUKY, MAarHUTHBIC
CIIaBHI U IPYrUe MarHUTHBIX MAaTePHUAIIBL.

VYK-1-VY1 Ilporno3upoBath CBOHCTBA U3EIHIA, BKIIOYAIOIINX B KaUeCTBE 0a30BBIX 2IEMEHTOB ()epPUTOBYIO KEPAMHUKY, MATHUTHBIE
CIIaBBI U IPyre MarHUTHBIX MaTEPUAIIBL.

IIK-4: CniocooHocTh (hOPMY/IHPOBATH eI M 32124 HAYYHBIX HCCJIeI0BAHNI, pean30BbIBATh UX BHeAPeHHe B 00/1aCTH
MaTepUaJIoBeJeHUs] U TEXHOJOTHM MAaTepHAJIOB VIS MUKPO- H HAHOCHCTEM B COOTBETCTBHHU € TEHACHUMSIMH U
neperneKTHBAMH Pa3BUTHS MHKPO- U HAHOCHCTEMHOI TEXHHKH, JHeprocdeperalumx TeXHOJ0THi 1 NCMOIb30BaAHHEM
MOCJIeHUX AOCTHKEHHMI HAYKH U TEXHUKH

YMmerb:

TIK-4-Y2 OueHuBaTh NEPCIEKTUBBI PA3BUTUS HOBBIX JIEKTPOHHBIX KOMIIOHEHTOB U MaT€pPHUasoB.

T1IK-4-Y2 OL[CHI/IBaTL NEPCIICKTHUBLI Pa3BUTUA HOBBIX 3JICKTPOHHBIX KOMIIOHCHTOB U MaTCpUaJIOB.




[1K-4-¥Y2 OueHnBaTh NEPCHEKTUBBI PA3BUTHS HOBBIX MIEKTPOHHBIX KOMIIOHEHTOB U MaTEPHAJIOB.

Baaaernb:

[TK-4-B1 U neHTndunuposaTh HOBBIE 00JIACTH UCCICIOBAHUI, HOBBIC IPOOJIEMBI (PH3HKHA MATHUTHBIX MAaTEPHAJIOB, TEXHOJIOTHH
W3TOTOBJICHUS M IPUMEHEHHSI MAaTEPHAJIOB ¥ TPUOOPOB MarHUTOAICKTPOHUKH.

[1K-4-B1 NnenTndunnpoBaTs HOBEIE 00IACTH HCCIICIOBAHNH, HOBBIE ITPOOIIEMBI (PU3MKH MATHUTHBIX MaTEepHAJIOB, TEXHOJIOTHH
U3TOTOBICHUS U IPUMEHECHUS MaTepPUaIOB U IPHOOPOB MAarHUTOMIEKTPOHUKH.

[1IK-4-B1 NaenTtuduuupoBaTh HOBbIE 00JIACTH UCCIEIOBaHU, HOBbIE POOIeMBbl (PU3UKH MATHUTHBIX MaTE€PUANIOB, TEXHOIOTUU
W3TOTOBIICHUS M TIPUMEHEHHSI MaTEepHAJIOB M IIPUOOPOB MArHUTOAIEKTPOHUKH.

[TIK-4-B1 UaenTrduuupoBaTh HOBbIC 00JACTH UCCICIOBAHIMA, HOBBIC MPOOIEMBI (PH3UKH MAarHUTHBIX MaTEPUATIOB, TEXHOJIOTHH
W3TOTOBJICHUS M IPUMEHEHVSI MATEPHAJIOB M MTPHOOPOB MarHUTOIIEKTPOHUKH.

[1K-4-B1 NnenTndunnpoBaTs HOBEIE 00IACTH HCCIICIOBAHHI, HOBBIE ITPOOJIEMBI (PU3MKH MATHUTHBIX MaTE€PHAJIOB, TEXHOJIOTHU
U3TOTOBIIEHUS U IPUMEHEHUS MaTepPUAIOB U IPHOOPOB MAarHUTOAIEKTPOHUKH.

TIK-4-B1 NUnenTuduimpoars HOBbIC 00JIACTH UCCIICAOBAHUH, HOBBIC IPOOJIEMBbI (PU3UKH MATHUTHBIX MaTEPUAJIOB, TEXHOJIOTHH
W3TOTOBJICHUS M IPUMECHEHMSI MATEPHAJIOB M TPUOOPOB MAarHUTOAICKTPOHUKH.

OIIK-1: Crioco0eH CTABUTH U peliaTh HH/KEHEPHbIE U HAYYHO-TeXHUYECKHeE 321a41 B 00J1aCTH HAHOTEXHOJIOTHIi 1
MHKpOCHCTeMHOﬁ TEXHUKH U HOBBIX MECKTUCHUIVIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbBIX U
MaTeMaTH4YeCKUX Mojielieli, IPUMEHATH B MPO(eCcCHOHAILHOM 1eATeIbHOCTH 3HAHUA PyHTaAMEHTAIbHBIX HAYK, 3HAHUS B
MEKTACIUTITHHAPHBIX 00J1aCTSIX

Baagern:

OIIK-1-B1 HaBbixamu HOATOTOBKH HCXOMHBIX AAHHBIX [UIS BEIOOpA MaTepHaia, TUIAa KOHCTPYKIHU B PEKUMOB KCILTyaTallIH
HU30CIIHH.

OIIK-1-B1 HaBblkamM# MOATOTOBKH MCXOMHBIX JTAHHBIX JJIsl BEIOOpA MaTepHalia, THITa KOHCTPYKIIUHN U PEKUMOB AKCILTyaTaI[H
W31,

OIIK-1-B1 HaBbIkamMu HOATOTOBKH MCXOMHBIX JAHHBIX [UIS BEIOOPA MaTepHaia, THITa KOHCTPYKIIMH M PEKUMOB KCIUTyaTaIlIH
U3JEIUH.

OIIK-1-B1 HaBblkamMy MOATOTOBKHM MCXOIHBIX JAaHHBIX 175l BEIOOpa MaTepHrala, THIIa KOHCTPYKUIUH U PeKUMOB AKCILTyaTalllH
U3JICTINH.

YK-1: Cnocoden OCYIIECTBJIATH KpHTH‘{eCKHﬁ AHAJIU3 HOBBIX U CJIOKHBIX MHIKCHEPHBIX 06'I>CKTOB, mpoueccoB U CUCTEM B
MEXKIUCHUIIIMHAPHOM KOHTEKCTE, l'lpOﬁJ'leMHbIX chyaunii Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaTb U NPUMECHHUTH
HauoboJ1ee NOAXOAAIINE U AKTYyaJIbHbI€ METOAbI U3 CYHICCTBYIOIIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIHIEPUMEHTAIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIIUOHHBIX ME€TOA0B, Bl)lpaﬁaT])IBaT]) crpaTreruro JaeiicTBU

Baanernb:

YK-1-B1 Merogamu pacdéra 31eKTpo- pagHOTeXHIHYECKUX ITapaMeTPOB MaTEPHAIOB THIIA (pepPUTOBOI KEPAMHKH H
KOMIIO3ULIMOHHBIX MAaTEPUANIOB C MATHUTOMSTKIMH HAIIOTHUTEISIMU.

VYK-1-B1 Merogamu pac4éTa 3J1eKTpo- pagHoTeXHHYCCKUX MapaMeTPOB MaTePHAIOB THIIA (pepPUTOBON KEPAMHKHU U
KOMITO3UIIMOHHBIX MAaTEPHAJIOB C MATHUTOMSTKAMH HATIOJTHUTEIISIMH.

YK-1-B1 Merogamu pacuéra 31eKTpo- pagioTeXHHYECKUX ITapaMeTPOB MaTEPHAIOB THITA (GepPUTOBOI KEPaMHKH
KOMITO3MLIMOHHBIX MAaTEPHAIOB C MATHUTOMSATKUMU HAIIOJTHUTEISIMHU.

VYK-1-B1 Merogamu pacuéra 31eKTpo- paJHOTeXHHUECKUX TapaMeTPOB MaTEPHAIOB THIA (pepPUTOBOI KEPAMHKHU H
KOMIO3UIIMOHHBIX MATEPUANIOB C MATHUTOMSTKHMU HATIOTHUTEISIMU.

VK-1-B1 Meromamu pacuéra 3J1eKTpo- paJHOTEXHHYESCKIX MapaMeTPOB MAaTEPHAIOB THIIA (epPHTOBOI KEPaMHUKH H
KOMITO3MIIMOHHBIX MAaTEPHAJIOB C MATHUTOMSTKAMH HATIOJTHUTEIISIMH.

IIK-2: Cnioco6HOCTH ONTUMHU3UPOBATH TApaMeTPhI TEXHOJIOTHYECKUX Onepanuii

Baagern:

[1K-2-B1 MerogaMu OLieHKH B IPOTHO3UPOBAHUS CBOHCTB MAaTEPHAIOB MIEKTPOHHBIX KOMIIOHEHTOB C LETBIO YITydIICHIS
(YHKIMOHATIBHBIX XapaKTEPUCTHUK U3JIEIHI U3 HUX.

ITK-2-B1 MeTtogamu OLIEHKH W IIPOTHO3UPOBAHHS CBOMCTB MATEPHUAIIOB 3JIEKTPOHHBIX KOMIIOHCHTOB C IR0 YITyqIICHHS
(HYHKIIMOHAITBHBIX XapaKTePUCTHK U3JISITUI U3 HUX.

[IK-2-B1 MeTonamu OLIEHKU U IPOTHO3UPOBaHUS CBOMCTB MAaTEPHAJIOB 3JIEKTPOHHBIX KOMIIOHEHTOB C LIE€JIbI0 YIy4IIEHUS
(hyHKIMOHATIBHBIX XapaKTEPUCTHK U3AENUI U3 HUX.

[IK-2-B1 MeTonamu OLlEHKH ¥ IPOTHO3UPOBAHMS CBOWCTB MAaTEPHAJIOB dJIEKTPOHHBIX KOMIIOHEHTOB C LETIbIO YAYUIIIEHUS
(YHKIMOHATBHBIX XapaKTEPUCTHUK U3JICIHI U3 HUX.

[TIK-2-B1 Metogamu OIIEHKH 1 TIPOTHO3UPOBAHUS CBOWCTB MaTEPUAIIOB SJIEKTPOHHBIX KOMIIOHEHTOB C IIEJBI0 YITYUIICHUS
(hYyHKIIMOHATTBHBIX XapaKTEPUCTHK U3IENTUI U3 HUX.

OIIK-1: CriocoGeH CTaBUTh U pelIaTh HH KeHEePHbIe U HAYYHO-TeXHHYeCKHe 3a1a4l B 00J1aCTH HAHOTEXHOJIOTHi U
MHMKPOCHCTEMHOM TEXHHKH U HOBBIX MEKIMCUHMIIIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBECHHOHAYYHbIX H
MaTeMaTH4YeCKUX MojieJieil, IPUMEHATh B NPO(ecCHOHATBHOI JesiTeTbHOCTH 3HAHUSI QYHIAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIHCIUIIIHHAPHBIX 00J1aCTSIX

Baanernb:

OIIK-1-B1 HaBbikamu MOATOTOBKH UCXOIHBIX JaHHBIX [UIS BRIOOpa MaTepHaia, TUIIa KOHCTPYKIIHH M PEKUMOB IKCIUTyaTalluH




WU3JICTINH.

OIIK-1-B1 HaBbixamMu HOATOTOBKH MCXOMHBIX JAHHBIX [UIS BEIOOpA MaTepHaia, THIIa KOHCTPYKIIHMH B PEKUMOB SKCIUTyaTaIlIH
U3OCTINH.

IK-2: Cnoco6HOCTL ONTUMHU3HPOBATHL NAPAMeTPhl TEXHOIOTHYeCKUX onepanuii

Baanernb:

[TIK-2-B1 Metogamu OIIEHKH 1 TIPOTHO3UPOBAHUS CBOWCTB MaTEPUAIIOB SJIEKTPOHHBIX KOMIIOHEHTOB C IIEJBI0 YITY4IICHUS
(bYyHKIIMOHATTBHBIX XapaKTEPUCTHK U3IEITUI U3 HUX.

YK-1: CriocodeH ocyliecTBJIsATh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX HHAKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKAMCUUIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYallUii HA 0CHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCNEPUMEHTANIBHBIX METO0B HJIH HOBBIX U HHHOBAIIMOHHBIX METO0B, BLIPA0aThIBAThL CTPATErHIO ACHCTBHIA

Baagernb:

VYK-1-B1 Merogamu pac4éTa 3J1eKTpo- pagHoTeXHHYCCKUX MapaMeTPOB MaTepPHAIOB THIIA (GepPUTOBON KEPAMHUKU H

KOMITO3UITUOHHBIX MAaTCPUAJIOB C MAHUTOMATKUMU HAITOJTHUTCIISIMU.

4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHSA

HanmeHnoBaHue pa3iesioB H
TeM /BU 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHIMKATOPBI
KOMIIeTeHI N

Jlnrepatypa
H 31
pecypchl

IIpumeyanue

KM

Boimoan
sieMble
padoThI

Pazgen 1. /ImnamMmuka
CIIMHOBOI'O MArHUTHOI'O
MOMEHTA U JIOMEHHOii
TrpaHUnbI B GpeppuTax

1.1

TeH3zop MarHUTHOU
NPOHHUIAEMOCTH B (hopme
Ionnepa.
DJeKTpOMarHUTHas BOJIHA B
deppure. DpdexTuBHBIC
MarHuTHBIC
npoHunaeMoctH. /JIex/

VK-1-31 OIIK-
1-31

J1.2
Ol

1.2

Pacuér kxommnoHeHT TeH30pa
MPOHUIIAEMOCTH YaCTHYHO
HaMarHUYEHHOTO (eppuTa
(ma II9BM). /TIp/

VK-1-¥1 YVK-1
-B1 OIIK-1-V1
OIIK-1-B1

JI1.4J13.1

1.3

JluHamMuKa ABUKEHUS
JIOMEHHOM I'PaHUIIbI B
MIEPEMEHHOM MarHUTHOM
nosue. YpaBHenue JlepuHra .
Pe3onanc 1oMeHHBIX rpaHull,
YaCTOTHBIN MHTEPBAI
00J1aCTH MarHUTHBIX

noteps. /Jlex/

[1K-2-31

JI1.4 JI1.5
€]

14

Pacuér nucnepcuu
MarHMTHOM MPOHUIIAEMOCTH
MIPH PE30HAHCE JIOMEHHBIX
rparut /TIp/

IK-2-Y1 IIK-2
-B1 IIK-4-V1
[IK-4-V2 TIK-4
-Bl

JI1.4J13.1

1.5

YpaBHeHUEe JBUKEHUS
HaMarHMYeHHOCTH B
HEOrpaHUYEHHOUN
(heppuToBOii cpene.
CoOcTBeHHBIE
BBIHYX/ICHHbIE KOJICOAHMSL.
[Ipeneccus
HaMarHM4eHHOCTH. /JIex/

[K-2-31 TIK-2-
V1IIK-2-Bl
I1K-4-31

J1.7
€]

1.6

DeppOMarHUTHBIN pe30HaHC
B deppute (MOJEINpPOBaHUE
Ha [I9BM). /TIp/

VYK-1-¥V1 YVK-1
-B1

1.7




1.7

W3y4yenue mpoueccos
HaMarHUYUBAHUS CPEJIBL,
pacmpocTpaHeHHs
3JIEKTPOMArHUTHOIO
U3ITydeHHs B
(heppOMarHUTHBIX
Matepuanax, [Ipupoast
aHU30TPOIHMU MarHUTHOU
MPOHUIIAEMOCTH IO/
BO3/ICHCTBUEM BHEIIHUX
noneit. /Cp/

19

VK-1-31 [IK-4-
31 IIK-4-V1
[1IK-4-Y2

JI1.1J11.2

Pa3nen 2. MaruuTHbIe
YCTPOiicTBa CBEPXBBICOKHUX
YacToT.

2.1

MarHuTHbIH CIIEKTp
tdheppura. Obmactsb
€CTECTBEHHOTO
(heppoMarHuTHOTO
pe3onanca. BnusHue
TEXHOJIOTMYECKUX (HaKTOPOB
U cocTaBa eppuTa Ha
(hopMupoBaHHE €T
MarHuTHOTO CIIEKTpa.

/JTex/

I1K-2-31

JI1.2 J11.4

2.2

VY4eT notrepb SHEPTUH B
ypaBHeHuu Jlannay-
JIncmma.
PeppOoMarHuTHBIN pe3oHaHc,
mupuHa Juaud OMP B
HNOJIUKPUCTATUINIECKUX U
MOHOKPHCTAITUECKUX
dbeppurax /Jlex/

OIIK-1-31
OIIK-1-B1

JI1.1 J11.7

23

Pacuér mapamerpoB nons B
MIPSIMOYT'OJIBHOM
BonHOBOzE. /TIp/

OIIK-1-Y1
OIIK-1-B1

J1.1

24

Pacuér pazmMarHuuuBaromux
(hakTopoB POPMBI
dbeppura /Tp/

JI1.4J13.1

2.5

®deppuTOBBIC MaTEepUANTBI HA
OCHOBE METaNIMYECKIX
CIu1aBoB. AMOp(dHBIe
MAarHUTHBIC CITJIABBI.
Papno¢usmueckue cBoiicTBa
KOMIIO3MIIMOHHBIX
MaTepHaJIoB C
AIIEKTPOIPOBOISIIAMH
HanoJHUTeIIMU. /JIex/

IK-2-31 IIK-4-
31

JI1.4J13.1

2.6

MarnuTtssle yctpoiictea CBU
TexHUKU. [TpuHIMIBI paboTHI
1 pac4€T OCHOBHBIX
XapaKTePHCTHK THIIOBBIX
YCTpPOWCTB
MarHMTOAIEKTPOHUKH -
BEHTWICH,

UPKYIATOPOB. /Cp/

19

IK-2-¥1

J1.1

Pa3nen 3. ®u3zuka u
KOHCTPYKIHH
PaaMoYaCTOTHBIX
MATHHTHBIX KOMIIOHEHTOB




3.1

®eppuTOBbIE BEHTUIIN U
LUpKyJsiTopsl. Llupkynsarop
tuna Y. TpeboBaHus K
(dhepputam I dIEMEHTOB
BEHTHJIEH U LIUPKYISTOPOB.
Br160p yactotHOTO
JIraria30Ha UCTIOIb30BaHUS
teppurta. /Jlex/

YK-1-¥1 OIIK
-1-31

JI1.4 J11.6

32

Paguonornomniaromniue
MaTepuaibl U
ycTpoticTsa. /JIex/

OIIK-1-Y1

J3.1

33

OCHOBBI U3MEpPEHUN
pannoduznyecKux
napamMeTpoB Kod(uirueHTa
OTpPa)KeHHsI U TIOTJIOIICHHS B
(epputax u
KOMIO3UIIMOHHBIX
MaTepuanos. /JIex/

VK-1-31 OIIK-
1-v1

JI1.6
JI1.7]13.1

34

Pacuer napamerpos
BBICOKOYACTOTHBIX JTMHHIMA
nepesayn ¢ JUAICKTPUKOM H
dbeppurom. /TIp/

VYK-1-¥1 VK-1
-Bl

3.5

Pacuer pagnodmsnyeckix
K03 pHIIIeHTOB
MOJUKPUACTATITAYCCKUX
(heppHuTOBBIX 00PA3LIOB IS
KoakcHuanbpHoOro Tpakta. /Ilp/

VK-1-V1 VK-1
-Bl

JI1.1 J11.3

3.6

W3mepenue cnekrpa
KOMIIJIEKCHOM MarHUTHOU
MPOHUIIAEMOCTH
tepputa. /Tlp/

[1IK-2-B1

JI1.1J13.1

3.7

Usmepenue gucnepcuu
JIUAIIEKTPUUECKON U
MAarHUTHOM MpOHUIIaEMOCTEN
B BU -CBY nuamnasone mis
00pasmoB
MarHUTOAUAIEKTPUKOB. /TIp/

I1K-2-31

JI1.1 J11.4

3.8

Pacuér pagnoduznueckux
napaMeTpoB GeppPUTOBBIX
KepaMUYECKUX MAaTEePHUaJIOB U
MarHUTOAMAIIEKTPUKOB Ha
OCHOBE UCXOJHBIX
MarHUTHBIX CBOHCTB,
JIUAIIEKTPUUECKOU
MPOHULIAEMOCTH U

noreps. /Cp/

18

I1K-4-B1

J1.1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbICe MepOnpUsiTHA (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIIPOCHI 115

CaMOCTOSITEJIbHOI MOJATOTOBKH

Kon
KM

KonrponsHoe
MEpOIPUATUE

IIpoBepsiemble
WHIUKATOPBI
KOMITETEHIUH

BOHpOCLI JUIA IOATOTOBKH




KM1

DK3aMeH

VYK-1-31;T1IK-2-
31;YK-1-V;IIK-2-
Vi

1. Ompenenenre u cBOWCTBA TEH30pa MAarHUTHOMN NPOHUIIAEMOCTH.

2. YacTOTHBIE 3aBUCMOCTH JI€HICTBUTENFHO 1 MHUMOM dacTeit
MarHuTHOH npoHunaeMocT. OcobeHHOCTH U (hr3HUecKre
OTpaHUYEHHUS.

3. Tursl pe30HAHCOB AIIEKTPOMArHUTHOTO U3TYUEHUS B
(heppOMarHUTHBIX MAaTEPHAIIOB B TIOJISIX MaJIOH HANPSHKEHHOCTH.

4. Yto TaKoe MOCTOSIHHAS PACIIPOCTPAHEHUS B MaTepHaiax?
3aBUCHMOCTb OT MarHUTHO MPOHUIIAEMOCTH U IOTEPb.

5. Pabouuit 4acTOTHBIN IHMANa30H BOJIHOBOIHOIO TPAKTa Ha MPUMEpPE
IIPSIMOYTOJIBHOT'O BOJIHOBOJA. I paHnuHas yacTora.

6. CTpyKTypa oIS OCHOBHOH MOZBI IPSIMOYTOIBHOTO BOTHOBO/A.

7. IloHsiTHE BOJTHOBOAHBIX MO/ B HANIPABISIOMIUX CTPYKTYpax Ha
IpUMepe NPSIMOYTOJILHOTO BOJIHOBOJIA.

8. Onenka BIUAHUS (GOPMEBI (peppHTa U pa3MEpOB JOMEHOB Ha
MaKpOCKOIMMYECKHEe ITapaMeTphl 00pa3IioB MaTepHaoB.

9. 3aBUCUMOCTb PAJUOTEXHUYECKUX MApaMETPOB IJIOCKONAPAIIIEIbHBIX
00pa3IoB MaTepralioB ¢ 0000IIEHHO-TUIIICKTPHIECKIMHA 1
MarHUTHBIMU ITOTEPSIMH OT TE€OMETPHH (TOJIINHEI).

10. punuun padorsl CBY ycTpoicTB THNIA LIUPKYASTOPOB U BEHTUIIEH
C 2IIeMeHTaMH (PePPUTOBOH KEPAMUKH.

11. IIpuHIMIT ¥ peXXUMBI pabOTH H3MEPUTEIFHON JINHAN.

12. Kak BIHAIOT MaTepualbHbIe TTAPaMETPhI CPEeIbl HA YCIOBHS
pacnpocTpanenus Bosinsl B CBU-Tpakre?

13. IpuaIun paboThl ABYXIIPOBOAHOMN KOAKCHATIBHON JIMHNH.
CrpyKTypa 1ojsl, 4aCTOTHBII JUana3oH.

14. Kak nu3aMepuTh morepu B Tpakre?

15. Jly1s1 uero u3MepstoT KBaApaTUYHOCTh AETEKTOPA U3MEPUTEIIbHON
JTUHUH?

16. Ionsatue KCBH, cBs13b ¢ K03 (HUINEHTOM OTpaXKeHHUS.

17. Yto takoe k03P PUIIHEHTHI OTpaskeHUs], IPOXOKACHHS, TOTIIOICHHS,
YTO OHU XapaKTepHu3yer?

18. IlpuBenuTe NpUMeEpHI BIUSHUSA HaTPy3KH Ha Kodddurment
OTpaKeHHUs UCIIelyeMoro o0pasiia B HallpaBJIsIoIeil CTPYKType.

19. Kakue napameTpbl MOKHO U3MEPUTH C ITIOMOIIBIO H3MEPUTEILHOM
JTUHUH?

20. IIpennoxxute crocods! aBToMaTH3anuu u3mepenuss KCBH.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexrt, PI'P, Pedepar, JIP, IIP u T.11.)

[IpoBepsiemblie
Konx Ha3panne
WHHKATOPBI Coneprxanne padoThHI
pabotsl pabotsl .
KOMIIETCHITUH
P1 ITP Nel YK-1-V1;YK-1-B1 Pacu€r koMmnoHEeHT TeH30pa MPOHUIIAEMOCTH YaCTUYHO
HaMarHHYEHHOTO (heppuTa.
P2 ITP Ne2 [MK-2-V 1;I1K-2-B1 Pacuér nucnepcun MarHUTHOM MPOHUIIAEMOCTH MTPH PE30HAHCE
JIOMEHHBIX TPaHHI
P3 ITP Ne3 YVK-1-Y1;VK-1-Bl ®DeppoMarHuTHBIN pe3oHaHc B ¢peppute (MopenupoBanue Ha [I9BM).
P4 ITP Ne4 Pacuér napameTpoB 1o B IPSIMOYTOJIbHOM BOJTHOBOJE.
P5 ITP Ne5 Pacuét pazmaramumBatomux GpaxTopoB GopMel eppuTa
P6 ITP Ne6 VK-1-V1;VK-1-Bl Pacuer napameTpoB BEICOKOYACTOTHBIX JIMHUH NIEpeaadn ¢
JUIEKTPUKOM U (HEePPUTOM.
P7 ITP Ne7 VK-1-V1;VK-1-Bl Pacuer pagnodmsndeckux K03 GUINEHTOB TOTHKPHCTATUTIYECKIX
(heppHuTOBBIX 00Pa3LIOB TSI KOAKCHAILHOTO TPAKTA.
P8 ITP Ne8 [TIK-2-B1 U3mepenune criekTpa KOMILIEKCHOW MarHUTHOW MTPOHUIIAEMOCTH
(deppura.
P9 ITP Ne9 [TK-2-31 U3mepenne aucrnepcuu TUAIEKTPUYECKOW U MarHUTHON

nponunaemocteit B BU -CBY gnamasone s 06pasnos
MarHUTOANUAICKTPUKOB.




P10 CamocrosTenpHas YK-1-31 H3yueHne npoueccoB HAMarHMYUBAHUS CPEAbL, PACIPOCTPAHEHUS
pabora Nel 3JIEKTPOMArHUTHOTO U3ITy4eHHUs! B peppOMAarHUTHBIX MaTepHaliax,
[MTpuposs! aHM30TPONMK MATHUTHOH ITPOHUIIAEMOCTH TOA
BO3JIEMCTBHUEM BHEIITHHMX ITOJICH.
P11 CamocrosTenbpHas IK-2-V1 Marnutssie yerpoiicta CBY texuuxu. [IpuHIMIE! paboTs! U pacuér
pabota Ne2 OCHOBHBIX XapaKTEePUCTUK TUIOBBIX YCTPONHCTB MarHUTORIEKTPOHHUKH -
BEHTHJICH, INPKYJIATOPOB.
P12 CamocrosiTeTbHAs Pacuér pagnopusmaecknx mapameTpoB GeppUTOBBIX KEPAMIYECKIX
pabota Ne3 MaTepHaIoB ¥ MAarHUTOIUAIEKTPHKOB HA OCHOBE NCXOIHBIX MAarHUTHBIX
CBOICTB, TUAIEKTPUIECKON IPOHUIIAEMOCTH U MOTEPD.

5.3. OueHovHbIe MaTepHalJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJIETOB, TECTOB U T.II.)

Vlcrionb3yroTcst OMIeTh, KaXKABIH COAEPIKUT TPU BOIIPOCa.
ITpumep Bonpocos Ouiera.
1. Tums! pe30HAHCOB AIEKTPOMArHAUTHOTO U3ITy4eHHS B (peppOMAarHUTHBEIX MaTEPHAJIOB B MOJISAX MaJOi HANPSHKEHHOCTH.
2. ITpunmun padotsl CBY ycTpoiicTB TUIA UPKYISATOPOB U BEHTHIIEH C 37eMEHTaMH (heppUTOBOIl KepaMUKH.

3. Kakue napaMeTpbl MOXHO H3MEPUTH C IIOMOIIBIO U3MEPUTENBHOMN JTNHAN?

5.4. MeToauka OueHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

IIpaBusbHBIE, pa3BEpPHYTHIC OTBETHI Ha 3 BOIpoca B OWIETax - OlleHKa "OTIUIHO" .
B 1ienoM npaBuITbHBIE OTBETHI HA BOTIPOCHI, C HE3HAYUTEITHHBIMIA HETOUHOCTSIMH, HITH TIOJJPOOHBIN pa3BEPHYTHIN OTBET Ha 2

BOIPOCa ¢ OIMOKaMH B OTBETE HAa OJJMH BOTIPOC - OLIEHKA "XOpoIIo".

IIpaBunBHBINA OTBET Ha OAUH BOIIPOC C OLIMOKAMU B OTBETE Ha JjBa BOIPOCA - OLIEHKA "yIOBIETBOPUTENBHO" .
OTcyTCTBYE WIIH HETTPaBIIIBHBIC OTBETHI, MIIM OTBETHI C TPyOBIMHU OIIMOKaMU Ha TPH BOIPOCA - OIICHKA ""HEYIOBICTBOPUTEIHHO" .

6. YHEBHO-METOAWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTEIHN

3aryaBue

Bubnnoreka

W3nmarenscTBO, TON

JI1.1 | Huxonbckuit B. B. DJIEeKTpOANHAMHKA U DJeKTpoHHAs OHOIMOTEeKa Mocksa: Hayka, 1973
pacIpocTpaHeHHe PaJHOBOIH
JI1.2 |Hloctak A. C. DJEeKTpOANHAMUKA CIUIOUIHBIX | DJeKTpoHHas OMOIMoTeKa Tomck: TYCVY (1, 2012
Cpell: Kypc JeKUUi: Kypc
JIeKIu i
JI1.3 | Jletrox JI. M., TexHomoOrus: PeppUTOBBIX DJeKTpoHHAsT OHOIMOTEeKa M.: Uzn-Bo MUCuC, 2005
Koctumuu B. T, MaTepuaioB
T'onuap A. B. MarHUTORJIEKTPOHUKHU
JI1.4 [Kanesa 1. 1., Marepuains! © KOMITOHCHTHI bubmorexa MUCuC M.: Yueba, 1990
Kpyrorun 1. T'., MarHUTORJIEKTPOHUKH: y4e0.
Jletiok JI. M., JleTiok rmocoOue A1 MPaKT. 3aHATUH
JI. M. crya. crert. 20.02
JI1.5 |[Jetrox JI. M., Marepuanosenenue deppuros. | bubmmoreka MUCuC M.: Yueba, 1986
Mopuenko A. T., Paznensi: [Iponeccs
3axapos H. A. BbIpalllUBaHUs
AMUTAKCUATBHBIX (DEPPUTOBBIX
mwieHoK. [Tommoxxeunsie
MaTepHabl, UX 0OCOOEHHOCTHU U
obacTu mpuMeHeHus: YueO.
nocobue s ctyn. cruem. 0643
JI1.6 |Kpyroruun /I.T. Matepuansl ¥ 3JI€MEHTbI bubmorexa MUCuC M.: Yueba, 2006
9JIEKTPOHHON TEXHUKHU: KypC
JIeKIUH
JI1.7 |Kpyroruu 1.T. DIeMeHTHI U yCTpOIicTBa bubmorexa MUCuC M.: Yueba, 2008
MarHUTOIEKTPOHUKH: J1a0.
MIPAKTUKYM
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3aryaBue Bubnmorexa W3narenscTBo, rox
JI3.1 |Kanesa U. 1., ®DeppuTOBBIC MaTEPUAITHI U bubimorexka MUCuC M.: Yueba, 2005
Kpyrorun JI. T, KOMIIOHEHTBI

Anpnpees B. T'., Jletrok
JI. M., Jletrok JI. M.

MarHUTORJIEKTPOHHUKH:
MIPAKTUKYM




6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

31 |IIpubops! u ycTpoiicTBa MarHUTORIEKTPOHUKH Zoom

6.3 IlepeueHnb NMporpaMMHOro oéecneyeHus

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasunauenune OcHarenue
JTro6oit Kopryc | YueOHass ayauTopus Uil TIPOBEACHUS | KOMIUIEKT ydeOHoW MeOenmu 10 36 MecT it 00ydaronIuxcs,
MynsTUMeHHHAS 3aHSATUN JCKIUOHHOIO THINA W/WIK Ul | MyAbTUMEAUNAHOe  00OpYyHOBaHHE, MAarHHTHO-MapKepHas

MPOBCACHUA IPAKTUYECCKUX 3aHSITHI:

Jocka, pabodee Mecto mpenonasatens, IIKc moctymom k
HUTC «Uurepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMUHBIN
kabuaer ©Ha tmiarpopme LMS Canvas, nIHIIeH3MOHHBIE
nporpammMel MS Office, MS Teams, ESET Antivirus

YuTaabHbIH 3a1
9JIEKTPOHHBIX PECYPCOB

KOMIUIEKT yueOHOH Mmebenu Ha 55 MecT i oOydaromuxcs,
50 HOK c¢ gmoctymom k MWTC «HMuTtepHer», 3UOC
YHHMBEpPCUTETa 4Yepe3 JIMUHbIH kaOuHeT Ha miatdopme LMS
Canvas, mmueHsnoHHele mnporpaMmsl MS Office, MS
Teams, ESET Antivirus.

JIro6oit Kopryc | YueOHast ayauTopusi IS TIPOBEICHUS
KomnerorepHslii kinacce IIPAKTUYECKUX 3aHATHH:

9KpaH, MPOEKTOp, JOCKA, KOMIUIEKT ydeOHOH Mebemn Ha 30
MIOCAJIOYHBIX MECT, MEPCOHANBHBIC KOMIIBIOTEPHI, AOCTYI K
OUOC yHuBepcurera LMS Canvas, JHIEH3UOHHBIC
mporpamMel MS Teams, MS Office

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

ITpn KOHCTEKTHPOBAHNH JIEKIMH B KOHCIEKT CIEIyeT 3aHOCHTh BCE, UTO peKOMEH/TyeT IpernoaBaTeib. M3ydenue u orpaboTka
MPOCITYMIAHHBIX JEKIUH 0€3 MPOMEATICHHUS 3HAaYUTEIFHO SKOHOMHUT BPEMS U CIIOCOOCTBYET JIydIIeMy YCBOSHHIO MaTepHaa.
CryneHTaM peKOMEHIYeTCsl C CaMOro Haualla OCBOCHHSI JIAHHOTO Kypca padoTaTh ¢ JIMTEPaTypol U NpeaIaracMbIMy 3aJ1aHUsIMHU B
(hopMe ITOATOTOBKU K OUEPETHOMY ayUTOPHOMY 3aHATHIO. [IpH 3TOM aKTyaIu3HpyrOTCsI HIMEIOIIUECS 3HAHUS, a TAKKe CO3/1aeTcs
6a3a 11 yCBOCHUSI HOBOTO MaTepralia, BOSHHKAIOT BOIIPOCKI, OTBETH Ha KOTOPHIE CTYACHT MOIy4YaeT B ayJUTOPHN.

IIpu 0ocBOEHMY JAaHHOTO Kypca CTYIESHT J0JKEH MOJIb30BaThCsl OMOIMOTEKOH By3a, a TAaKKe dJEKTPOHHBIMH 0a3aMu yaeOHOM

JINTEPATyphbl, B COOTBETCTBHUHU C HacTosen nporpaMMoﬁ.




