MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl . HaHOTeXHO/10THs B 3JIEKTPOHHMKE
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MAT'HUTHBIE MATEPHUAJIBI

BJok:

Baok 1 «/Iucuuniaunbt (MoxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHHUI

Ne qucumnuInHbI 10 yyeOHOMY
IJIaHY:

b1.4.01.13

TpyaoeMKOCTb B 3a4eTHBIX
e/IMHHIIAX:

7 cemecTp - 5;

Yacos (Bcero) no yueGHomy
IJIaHy:

180 yacoB

Jexknun

7 cemecTtp - 32 yaca;

IIpakTnyeckue 3aHATHSA

7 cemecTp - 16 4acos;

JlabopaTopHble pa6oThI

7 cemecTp - 16 4acos;

Koncynbranumn

MPOBOJUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI

CamocrosiTesbHasi padora

7 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
IIpoBepounasi paGora
JlaGopaTopHas paGoTa

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

JK3aMeH

7 cemectp - 2,5 yaca;

Mocksa 2019




IMPOI'PAMMY COCTABNII:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeegeHus o Bnagensue L3N M3K C C
Bnageney CepebpsaHHnkos C.C. T

HpeHOI[aBaTeJ'IL WaeHTudHKaTop R[7593b58d-SerebriannikS5-1e9481 Cepe6p${HHI/IKOB

(ZOIKHOCTD) (moamnuce) (pacurpoBKa MOIMUCH)
COI'TACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PyKOBOI[HTeHL w CeesieHun o Bnagensue U3N M3aK
06pa3OBaTeHBHOH Bhanenel, XonoaHbIA A.C. .
POrPaMMBI WaerTibnKaTop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHHE)

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»
CeesieHun o Bnagensue U3N M3aK

3aBeyIOIUHA BBITYCKAIOIEH Braenes CHaBUHCKIN A3, .
Kadeaphl [T — RO9b3b9ab-5lavinskyAZ-c0815214 A.3. CnaBuHCKHI

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)
3BaHHE)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI
Heab ocBoeHUust AMCHUILUIMHBI. [lenpio W3ydeHHs IOUCHUIUIMHBL sABIsSeTca (HOpMUpOBaHHE Y

CTYAECHTOB CHCTEMHBIX 3HAHUH IPOLECCOB M SBJICHUHN, MPOUCXOIALIMX B MarHUTHBIX MarepHaiax,

UCIOJIb3YIOLIMXCS IPU CO3JaHUM U3/I€TUI 3JIEKTPOTEXHUKH, SHEPTETUKHU U 3JIEKTPOHUKH.

33[{3‘11/1 AUCHHUITIMHbI

- u3ydeHue (PU3NKO-MaTeMaTHYECKUX MOJIENICH, TPAKTYIOIUX (pr3nuecKre Mporecchl U SBICHUS,
HaOJro1aeMble B MATHUTHBIX MaTepHuajax B 3aBUCUMOCTH OT UX COCTaBa, CTPYKTYpbI, CBOICTB B
MacCHBHOM, TUIEHOYHOM, aMOP(HHOM U HAHOKPUCTAIUTMYECKOM COCTOSIHUY;;

- Hay4uThb aHAJIN3UPOBATh, PACCUNTBIBATH U HKCIIEPUMEHTAIBLHO UCCIIE0BATh OCHOBHBIE
¢du3nveckre sIBIEHUS B MArHUTHBIX MaTepUaiax MMpH Pa3InYHbIX BHEIIHUX BO3ACHCTBHUIX
(371EKTPUYECKOr0 U MarHUTHOTI'O MOJIEH, TeMIIEpaTypsbl, U Jp.);

- HAY4YUTh OLICHUBATh I1apaMETPbl MArHUTHBIX CTPYKTYP MHKCHEPHBIMU U HAYYHBIMUA METOAAMU C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

- O3HaKOMMTb CO COBPEMEHHBIM METOJAMU UCCIIEN0BAHUS PAIMOYACTOTHBIX IAPAMETPOB U
MarHUTHBIX CBOMCTB MaTe€pHaJIOB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3aIllJTAaHUPOBAHHBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAaHHUEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-2 criocoben
CaMOCTOSITEITEHO TPOBOIUTH
9KCIIEPUMEHTAIBHBIC
UCCIICIOBaHUS U
UCIIOJIb30BAaTh OCHOBHEIC
npruemMbl 00padOTKH U
IpeCTaBICHUs
MOJTYYEHHBIX JIAHHBIX

N 1-20nk-2 PaccmaTpuBaer
BO3MOYKHBIC BapUAHTBI
peIICHHS 33]1a4H, OIICHUBAsT UX
JIOCTOMHCTBA M HEJIOCTATKH

3HATH:
- MaTepHalbl, IPUMEHSIEMbIE B
ANEKTPOTEXHUKE U PATUOIIEKTPOHUKE, UX
KJIaCCU(UKALIUIO U MAPKUPOBKY.

YMETb:
- BEIOMPATh MarHUTHBIE MaTEPUAIIBI JJIS
M3TOTOBJICHUS U3JICNIUI B 3JIEKTPOTEXHUKE
Y PAJIMODJIEKTPOHHUKE B 3aBUCUMOCTH OT
yCIIOBHH pabOTHI.

[TK-2 Cnocoben
y4acTBOBaTh B MIPOBEJICHUHU
MCCJIEeI0BAHUI MaTepuaIoB
3JIEKTPOHHOM TEXHUKH,
MUKPO- 1 HAHO3JIEKTPOHUKH

NJI-1nk-2 JlemoncTpupyer
3HAaHUS METOJIOB KOHTPOJIS
IIapaMeTpoB MaTEpPHAIOB
ANIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJIEKTPOHUKNU

3HATH:

- OCHOBHBIE UICTOYHUKHU HAYYHO-
TEXHUYECKON MH(POPMAIMH 110 MarHUTHBIM
MaTepuaiaMm B JJIEKTPOTEXHUKE.

TIK-2 Crnocoben
y4acTBOBaTh B IPOBEACHUH
MCCIIEIOBAHUI MAaTEpHUAJIOB
3JIEKTPOHHOU TEXHUKH,
MI/IKpO- nu HaHOBJ'IeKTpOHI/IKI/I

N I-2rk-2 O0nagaeT 3HaHUSIMHI
0 CTPYKTYpe U (HhU3HKO-
XUMHUYECKHX CBOMCTBAX
MaTepHualoB JIEKTPOHHOU
TEXHUKH, MHKPO- 1
HaHORJIEKTPOHUKH

YMETh:
- TEOPETUYECKH aHAJTU3UPOBATD,
paccUMTBIBATh U DKCIIEPUMEHTAIBHO
UCCIJIEIOBaTh OCHOBHbIE (PU3NYECKUE
SBJICHUS] B MATHUTHBIX MaTepuaiax npu
Pa3JIMYHBIX BHCITHUX BOSﬂGﬁCTBHﬂX.

ITK-2 Criocoben
y4acTBOBaTh B IPOBEACHUH
MCCIIEIOBAHUI MAaTEpHUAJIOB
3JIEKTPOHHOU TEXHUKH,
MI/IKpO- nu HaHOBJ'IeKTpOHI/IKI/I

NJI-3nk-2 JlemoncTpupyer
3HaHUS 0 PU3UUECKUX U
MAaTEMATUUYCCKUX MOACIIAX
SIBJIEHUW U MPOLIECCOB,
MMPOTCKAOIINX B MaTCpHraax
AIIEKTPOHHON TEXHUKH, MUKPO-
Y HAHODJIEKTPOHUKHU

3HATh!
- MaTepHaJIbl, TIPUMEHSIEMEIC B
AIIEKTPOTEXHUKE U PAIMOITEKTPOHUKE, UX
KJIAaCCU(UKALIUIO U MAPKUPOBKY.

T1K-3 Criocoben

N J1-1nk-3 3HaeT 6a30BbIe

YMETB:




Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

y4acTBOBaTh B IPOBEACHUH
TEXHOJOTHYECKHUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepuaioB AMEKTPOHHOU
TEXHHUKHU, MHKPO- 1
HAHOBJICKTPOHUKHU

TE€XHOJIOTUYECKHUE ITPOLIECCHI
W3TOTOBJICHHS MAaTEPUAIIOB
AIIEKTPOHHON TEXHUKHU, MUKPO-
Y HAaHODJIEKTPOHUKNU

- MPOBOAUTH IUATHOCTUKY MAarHUTHBIX
MaTepuaioB, MATHUTHBIC U
JIUDJIEKTPUYECKHE CBOM-BA.

[IK-3 Cniocoben
y4acTBOBATh B IIPOBEACHUH
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB JIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

NJ1-2nk-3 3HaeT 00 Gu3uKo-
XUMHYECKHX OCHOBaxX 9
TEXHOJIOTMYECKUX MPOLECCOB
W3TOTOBJICHHS MAaTEPUAIIOB
AIIEKTPOHHON TEXHUKHU, MUKPO-
Y HAaHODJIEKTPOHUKU

3HaTh:

- TEXHOJIOTHIO U3rOTOBJIEHUS
(beppOMarHUTHBIX CIJIABOB U OKCHJIHBIX
(heppUMarHUTHBIX COCTUHEHUIA.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOI'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Hanorexunonorus B snexkrponuke (nanee — OIIOII), nanpaBnenus noarotoBku 11.03.04 DnexTpoHuka u
HAHOAJICKTPOHUKA, YPOBEHb 00Opa30BaHU: BbICIIee 00pa3oBaHUE - OaKanaBpuar.

bazupyercst Ha ypoBHE cpeiHero o01ero oopa3oBaHus.

Pe3ynbTraThl 00y4eHus, MOIy4YE€HHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBITIOJTHEHUH
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIMHBI COCTABISAET 5 3aUeTHBIX equHuUIl, 180 gacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TexHoNOTHS CHHTE3a 25 7 5 3 3 - - - - - 14 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
HOJIMKPHCTATTIHICCKHX W3ydenne matepuana mo pasneny "TexHomorus
MarHUTHBIX CHHTE32 MOJIUKPUCTAIUTHYESCKUX MarHUTHBIX
MaTepHaoB, MaTepHaloB, KPHCTAIIOB U IUICHOK"
KPHCTAJUIOB ¥ IJICHOK MOATOTOBKA K BBHITIOJIHCHUIO 33/IaHUI Ha
1.1 TexHoIoTHs CHHTE3a 25 5 3 3 - - - - - 14 - MIPAKTUYECKUX 3aHATUAX
MOJIMKPHUCTATITUYECKUX Camocmoamensnoe uzyuenue
MarHMTHBIX meopemuueckozo mamepuana: Visyaenue
MaTepHaJIoB, JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
KPHUCTAJJIOB U IJICHOK "TeXHOJIOTHA CUHTE3a MOJIUKPUCTAIUINIECKUX
MarHUTHBIX MaTepHaIOB, KPHUCTAJUIOB U
IJIEHOK"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 44-93
2 CrpoeHue U cBoiicTBa 24 6 2 2 - - - - - 14 - CamocmosamensbHnoe usyuenue
MarHUTHBIX meopemuueckozo mamepuana: Vzyuenue
MaTepHaJioB JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 Crpoenue u cBoiicTBa 24 6 2 2 - - - - - 14 - "CTpoeHue U cBOIICTBa MAarHUTHBIX
MarHUTHBIX MaTepHuaaos"
MaTepualioB Ioozomoeka Kk npaKmuuecKum 3aHAMUAM:

Nzydenne matepuana no pazaeny "CtpoeHue u
CBOMCTBA MAarHUTHBIX MaTEPUAIOB" MMOATOTOBKA
K BBITIOJTHCHHIO 33JJAaHUH Ha MTPAKTUICCKUX
3aHATHAX

Iloozomogka Kk 1adopamoproii pavome: J{ns
BEITTOJTHEHUS 3aJJaHUI TI0 JIA00OPaTOpHOU paboTe
HE00XO0IUMO TPEABAPUTEILHO U3YUUTh TEMY H
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3aJaud BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paznene "CTpoeHue U CBONCTBAa MATHUTHBIX
MaTepHuajoB" Marepuanty.

H3yuenue mamepuanog iumepamypnoix
UCIOYHUKOB:

[1], 23-45
[3], 43-87
3 Mar=uTHbIE 25 14 CamocmoamensHnoe usyuenue
MaTepHasl, meopemuueckozo mamepuana: V3yuenue
HPUMCHSICMBIC B JOTIOJTHATEIEHOTO MaTepHalia o pasueiy
PaJHOICKTPOHUKE "MarHuTHBEIC MaTEpUAJIbL, IIPUMEHIEMbIC B
3.1 MarHuTHEIE 25 14 paano3IeKTpOHUKeE"
MaTepHasl, H3yuenue mamepuanos numepamypHsix
HPUMCHSICMBIC B UCIOYHUKOB:
panuodIeKTPOHHKE [2], 12-32
[3], 96-123
4 MarueTtusm 25 14 Ilo0zomogKka K npaKmu4ecKum 3aHAMUAM:
MHUKPOYACTHII. Wzyuenne maTepuana no paszaeny "MarseTusm
Kraccuyeckas u MUKpoyacTHll. Kiaccuueckas 1 KBaHTOBas
KBaHTOBAs TCOPUHU TEOPHUH MapaMarHeTi3Ma' ImoJroToBKa K
napaMarHeTu3zmMa BBITIOJTHEHHIO 3aJaHUI HA IPAKTHYECKUX
4.1 Maruetnsm 25 14 3aHATUAX
MHKPOYACTHILI. Camocmoamensnoe uzyuenue
Kiaccnueckas u meopemuueckozo mamepuana: Vzyuenue
KBaHTOBAs TCOPUHU JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiny
napaMarseTusma "Marnetu3M Mukpovactul. Kiaccuueckas u
KBAaHTOBAsg TEOPHUHU MapaMarHeTuzma'
5 DeppuThl C pa3IMYHOM 23 14 Camocmosamenvhoe usyuenue
CTPYKTYpOii meopemuyeckozo mamepuana: 1zyuenue
5.1 Depputsl ¢ pa3InyHON 23 14 JIOTIOJTHUTEIBHOTO MaTepuala 1o pasaeiy

CTPYKTYpOi

"®@eppuTHI C pa3IUIHON CTPYKTYpOi"
ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
W3yuenne matepuana no pasgeny "®epputsl ¢
Pa3IUYHON CTPYKTYpOi" MOArOTOBKA K
BBINOJIHEHHIO 33JaHUH Ha MIPAKTHYECKUX
3aHATUAX

Iodzomoeka Kk Konmponvnoii pabome:
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W3yuenue MatepuanoB 1o pasneny OeppuTsl ¢
Pa3IUYHOM CTPYKTYPOU U NOJATOTOBKA K
KOHTPOJILHOM padoTe

Ilodzomoeka K nadbopamopnoit padome: Jns
BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHO padore
HEOOX0AMMO TPEIBAPUTEIBHO U3YUHUTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3yYUTh BOIPOCHI BApUAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pasznene "®eppuTHl ¢ Pa3INIHON CTPYKTYpOi"
MaTepuay.

6 JwmsnexTpudeckue 22 10
cBoOiicTBa (eppHUTOB
6.1 JwsnexTpudeckue 22 10

cBolicTBa (peppHUTOB

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUI TI0 JTaOOpaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1aud BBITIOJTHEHUS Tab0opaTOpHOH paboTEHI, a
TaK K€ U3yUUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "JlusnekTpuueckue cBOWCTBa
(beppuToB" Matepuaiy.

Ilod20moeKa K KOHMPOIbHOU padome:
Wzydenne maTepuaioB Mo pa3uery
JmsnexTpudeckue cBoiicTBa (EppPUTOB H
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHPOBAHBI Ha PEIICHUS MUHH3a1a4 110
pazneny "IusnexkTpuueckue cBOMCTBa
¢beppuros"”. CTyAeHTH HEOOXOIUMO TIOBTOPHUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNsT aHATOTHYHBIX 3a]1a4. TPOBECTH
pacyeThl Mo BapHaHTy 33/I1aHUS U C/IeNaTh
BBIBOJIBI. B KkauecTBe 3ajaHUS HCTIONB3YOTCS
CIIeIYIONINE YIPaXXKHEHUSI:

Camocmoamenvnoe uzyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJHUTEILHOTO MaTepHaa o pa3aeny

" InanekTpudecKne CBOWCTBa (heppruToB”
1lo020mo6Ka K nPAKMUu4ecKuM 3aHAMUAM:
N3yyenue Matepuana no pasaeny

" ludnekTprueckne CBocTBa PeppuTOB"
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IOJITOTOBKA K BRIIIOJTHCHUIO 3aJaHUHA Ha
TMIPAKTUYCCKUX 3aHATHAX

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6?

[3], 3-34
OKk3aMeH 36.0 - - - 25 - 335
Bcero 3a cemecTp 180.0 32 16 16 25 80 335
Hroro 3a cemecTp 180.0 32 16 16 - - 25 1135

IIpumeuanue: Jlek — nexnuu; JIab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — aynutopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Texnonoeus cunmesa NOIUKPUCMALIUYECKUX MACHUMHBIX MAMEPUATIO8, KDUCALILO08 U
NIeHOK

1.1. TexHomorus CHHTE3a IMOJIUKPUCTANIMYCCKHUX MarHUTHBIX MaT€praioB, KPUCTAJLJIOB U

IJICHOK
TexHoJiorns cuHTE3a IMOJIMKPUCTAINIMYCCKUX MAarHUTHBIX MaTCPHUAJIOB, KPHUCTAJIJIOB U IJICHOK.

2. Cmpoenue u ceoticmea MA2HUMHbIX MAMepudios

2.1. CTpoeHue 1 CBOMCTBa MArHUTHBIX MaTEPUAIOB
CrtpoeHue u CBOMCTBA MarHUTHBIX MaTEPHAIIOB.

3. Maznumuvie mamepuanvl, npUMeHaeMble 8 Da()MOSJZeKI’I’lDOHuKe

3.1. MarautHble MaTepHalbl, IPUMEHSIEMbIE B PaJUO3IEKTPOHUKE
MarauTtHble MaTepuabl, IPUMEHSIEMbIE B PAIHOIICKTPOHUKE.

4. Maeuemusm muxpouacmuy. Knaccuueckas u keanmosas meopuu napamacHemusma

4.1. Margetusm MHUKpPOYACTHULI. Kmaccnueckast 1 kBaHTOBas TCOPHHU ITapaMard€Tu3ima
Marserusm MHKPOYaCTHII. Knaccudeckas u KBaHTOBas TCOPHHU IMapaMarHeTui3ma.

5. @eppumul ¢ pazruyrHol cmpyKkmypou

5.1. @eppuThl ¢ pa3InYHON CTPYKTYpOH
DeppuUThl C pa3IMuHON CTPYKTYPOU.

6. [lusnexkmpuueckue ceovicmea (heppumos

6.1. ludnekTpudeckre CBONCTBA PeppUTOB
Husnextpuueckue cBoicTBa (HheppuTOB.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. pe3yapTUPYIOIIEr0 MArHUTHOTO MOMEHTA U (akTop JlaHie MHOTr03J1€KTPOHHOTO aTOMa;
2. Pacyer MarHUTHOrO MOMEHTa aToMa. BennunHa AMaMarHUTHONW BOCIIPUUMYHUBOCTH;
3. Pacuer JOMEHHO CTPYKTYpbl MarHUTHBIX MaTepuanoB. PasMeprl TOMEHOB U BEIUYUHA
rpanui foMeHoB. Ctenku brioxa u Heens. Llunuaapuyeckrie MarHuTHbIE IOMEHBI;
4. Pacuer HAaMarHU4YEeHHOCTH ()EPPUTOB CO CTPYKTYPOM MarHEeTOTUTIOMOUTA.

3.4. Tembl 1a60paTOPHBIX PadoT
1. TexHOMOTHSI U3TOTOBIEHUS KEPAMUKH, MIPOIIECCHI IEPEMENINBaHMUs, pPa3MoJia 1
dbopMoBaHuUS;
2. Usmepenue S-mapamMeTpoB KOMIIO3UIIMOHHBIX MATHUTHBIX MaT€pPUAIIOB, ONIPEICTICHIE
HIMPHUHBI ITOJIOCH pab0YnX 4acToT;
3. Tepmorpaduueckuii aHaaTnu3 KOMIO3UIIMOHHBIX MATHUTHBIX MaTepUaIOB U KEPAMHUYECKHX
CHCTEM;
4. I3MepeHune 4aCTOTHOM 3aBUCUMOCTH MarHUTHOM U AMAJIEKTPHUECKON MPOHUIIAEMOCTH
KOMITO3UITHOHHBIX MaTEPUAIIOB.



3.5 KoncyabTanum

o

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

OO6cyxnenue MaTepHualioB o Kercam pazzaena "TexHomorus CHHTE3a

MOJIMKPUCTAIUTMYECKUX MArHUTHBIX MAaTEPUAJIOB, KPUCTAIIIOB U IJICHOK"

OO6cyxnenne MarepuajioB To kehicam paszaena "CTpoeHHE W CBOMCTBA MarHUTHBIX

MarepuanoB"

OO0cyxaeHrne MaTepHalioB 10 KelicaM paszjena "MarHuTHble MaTepualibl, IPUMEHSIEMbIC B

pagno3JeKTpOHUKE"

OO6cyxaeHrne MaTepualioB 1Mo Keicam paszzaena "Marnetu3sm MukpodacTull. Kinaccuaeckas

U KBaHTOBAsl TEOPUU Mapamarseruzma’

OO6cyxaeHrne MaTepralioB 1o Keicam pasjaena "deppuTsl ¢ pa3audHOl CTPYKTypoit"”

Ob6cyxaeHne MaTepuasoB Mo Kelcam pazzaena "Jusnekrpuueckue cBoiicTBa peppuToB"
Texywuii konmpons (TK)

KoHcynpranuu HanpaBiaeHbl Ha NOJYyYE€HUE MHAWBUIYALHOTO 3aaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX MEpPONPUATHNA MO pazfeny "TeXHOJIOrus CHHTe3a MOJUKPUCTAIIMYECKUX
MarHMTHBIX MaTE€pPUAJIOB, KPUCTAJJIOB U IJIEHOK"

KoHcynbranuu HanpapieHbl Ha MOJyYEeHUE WHAWBUYAIbHOTO 3a/1aHUs ISl BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zeny "CTpoeHue U CBOMCTBA MATHUTHBIX MaTepHasioB"
KoHcynbranuu HanpasieHbl HA MOJYyYEeHUE WHAWBUIYAIBHOTO 3a/laHUsl JUIsl BBIIIOJIHEHHS
KOHTPOJBbHBIX MEPONpUATUN 1O pa3feny "MarHuTHble MaTepuasbl, NPUMEHSEMbIE B
paarosIeKTpoHukKe"

KoHncynpranum HanpaBieHbl Ha NOJyYE€HUE MHAWBUYATbHOTO 3aaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX MEpONpUATHI 1o pazfeny "Marhetusm Mmukpouactull. Knaccuueckas u
KBaHTOBas TEOPUU NapamMarserusma’”

KoHcynbranuu HanpapieHbl Ha MOJy4YEeHUE WHAWBUIYAIbHOTO 3a/1aHUs ISl BHIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 110 pa3neny "depputhl ¢ pa3inuyHON CTPYKTYypoit"”
KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl U1l BBIIOJTHEHMS
KOHTPOJIbHBIX MEPONIPUATHH 10 pa3zaeny "/lusnekTpuueckue cBoiictBa pepputon"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa HEe MPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3yabTaThl 00yUeHUs

Howmep pasznena

O1LeHOYHOE CPEACTBO

Konpr JTUCIUIUIAHEI (B (T ¥ HAUMEHOBAHUE)
10 JTUCLUTUINHE
(B COOTBETCTBUH C pazzenom 1) HHATIATOPOB :CLOIOTZB E]T%TBIHZI T H53| 16)3

3HaTh:
MaTrepHuabl, IPUMEHSIEMBIE B JlabopaTtopHast pabora/JIaboparopHas padota Nel TexHomorus
AJIEKTPOTEXHUKE U Palno3IeKTpoHuke, ux | MJ1-2omnk-2 + M3TOTOBJICHHS KEPAMHKH, TIPOIIECCHI IEPEMEIINBaHUS, pa3Moiia
KJ1acCU(UKALMIO U MAPKUPOBKY U popMOBaHMUsI
OCHOBHBIE HCTOYHUKH HAYYHO- JlaGopatopHnas pabora/JlaboparopHas padora Nel Texnonorus
TEeXHUYECKOH MH(pOopMaIMu 1o V-l + M3rOTOBJICHUSI KEPAMMKH, IPOLIECCH] IEpeMEIIMBaHuUs, pa3Moa
MarHuTHBIM MaTepuaiam B ) u (opmoBaHU
JIEKTPOTEXHUKE
MaTepHabl, IPUMEHSICMEIC B Jlaboparopuas padota/JlabopaTopHas padora Ne2 «M3mepenue
JIEKTPOTEXHUKE U PaIuO3IeKTpoHuKe, ux | MJ1-3nk-2 + S-nmapaMeTpoB KOMIIO3ULIMOHHBIX MarHUTHBIX MaTepHAaJIOB,
KJ1aCCU()UKALIMIO M MAPKHUPOBKY OTpeieIeHNe IMUPUHBI IOJIOCH PA0OYHX YaCTOT
TEXHOJIOTUIO U3TOTOBJIECHHUS JlaGopatopHnas pabora/JlaboparopHas padota Ne2 «M3mepenune
(beppOMarHUTHBIX CIUTaBOB M OKCUIHBIX | M/I-2nk-3 + S-mapaMeTpoB KOMITO3UIIMOHHBIX MAarHUTHBIX MaTepHAJIOB,
(beppUMarHUTHBIX COeIMHEHUN olpeieNeHue UPUHBI TOJI0CHl PA0OYHMX YaCTOT»
YMersb:
BbIOMpATh MarHUTHbIE MaTepUabl s JlaboparopHnas padota/JlabopaTtopHas pabora Nel TexHonorus
W3TOTOBJICHUS U3JIENIUN B WT-201mc2 + M3TOTOBJICHUS KEPAMMKH, IPOIIECCHI IEpeMEIINBaHus, pa3Moia
AIIEKTPOTEXHUKE M PAIMOIIEKTPOHUKE B 1 GOpMOBaHUS
3aBHCHUMOCTH OT YCJIOBHH pabOTHI
TEOPETUYECKU aHAIIU3UPOBATh, [TpoBepounas pabora/MarHuTHbIE CBOWCTBa MUKPOYACTHII.
paccUUTHIBATh U SKCIIEPUMEHTAIBHO MarnuTHble cBOicTBa 3JIeKTpOHa. MOMEHT KOJIM4yecTBa
HCCIIEIOBAaTh OCHOBHBIC (PM3UIECKUE JBYOKEHUS 1 OpOUTAIBHBIM MarHUTHBI MOMEHT. MarHeToH
SBJICHHUSI B MAaTHUTHBIX MaTepHaiax npu N-2nk-2 + | bopa. OpburanbHoe MarHeToMexaHndeckoe oTHomenue. Criux
Pa3INYHBIX BHEIIHUX BO3JEHCTBUIX Y CIIMHOBBIN MarHUTHBIA MOMEHT 3JIeKTpoHa. OpOuTaIbHBIN

MarHUTHBIH MOMEHT CJIOKHOTO aTtoMa. [IpocTpancTBeHHOE

KBaHTOBaHWE. BEeKTOpHAs MOJIEIb SJIEKTPOHHON 0OOJIOYKH.
IIPOBOANTH JUATHOCTHKY MAarHUTHBIX N-1nk-3 + | JIaboparopnas pabota/JlabopaTopnas padora Nel TexHonorus
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MaTeprajIoB, MArHUTHBIC U
AUDJICKTPUYCCKUEC CBOM-Ba

W3TOTOBJICHHS KEPAMUKH, MTPOLIECCHI IEPEMEITUBAHUS, pa3Moia
1 (hopMoBaHUS

Jlaboparopuas pabota/JlabopaTopHas padora Ne2 «M3mepenue
S-mapamMeTpoB KOMIO3UIIHOHHBIX MArHUTHBIX MAaTCPHAJIOB,
OMpeJIeIICHNE MUPUHBI TIOJIOCHI PA0OYHMX YACTOTY
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
7 cemecTp

®Dopma peanuzanuu: buners! (MUCEMEHHBIN OMPOC)
1. MarHuTHBIE CBOMCTBA MUKPOYACTHLl. MarHuTHbIE CBOMCTBA 3JIEKTpOHA. MOMEHT
KOJIMYECTBA JIBFKCHUSI M OPOUTATIBHBIA MAarHUTHBIM MOMEHT. MaraetoH bopa. OpouransHoe
MarHeTOMEXaHH4eCKoe OTHOIIEeHHE. CIIMH ¥ CIMHOBBIA MarHUTHBI MOMEHT 3JIEKTPOHA.
OpOuTanbHBIA MAarHUTHBIA MOMEHT CJI0HOTO aToMa. IIpocTpaHcTBEHHOE KBaHTOBaHHUE.
BekTopHas Mojienb 35ekTpoHHOo# 06oouku. (IIpoBepounas pabora)

Dopma peanuzanuu: 3aniuTa 3aTaHUSA
1. JJaboparopHas pabota Nel TexHOJIOTHS M3TrOTOBJICHUS KEPAMUKH, IIPOLIECCHI
nepeMennBanus, pasmona u popmosanus (Jlaboparopras padbora)
2. JlaboparopHas pabota Ne2 «3mepenue S-napamMeTpoB KOMIIO3UIIMOHHBIX MAarHUTHBIX
MaTepUasoB, ONpeAciieHNe IMUPUHBI TTOJIOCH pabouux yactoT» (JlabopaTopHas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp Ne7)

CTaHAATTHBIC

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. bokos, A. I'. UccnenoBanue u pa3paboTka HCTOYHUKOB CHJIBHBIX MAarHUTHBIX MOJIEH JIs
UCIBITaHUSI MarHUTOTBEPAbIX MaTepuanos : 05.14.07 - TeopeTrueckre OCHOBBI 3JIEKTPOTEXHUKH :
Huccepranus kanauaata rexuuueckux Hayk / A. I'. bokoB, Mock. anepr. un-t (MOU) . — 1976 . —
140 c. - ABropedepar ecTsb .;

2. KpaBuenko, A. @. MaruutHas snekrponuka / A. @. Kpasuenko ; OtB. pen. 1. I'. HenspecTHsli ;
Poc. akan. nayk, Cu0. otn-uue, UH-T ¢pusuku norynpoBogHukoB . — HoBocubupcek : M3a-so CO
PAH, 2002 . —400 c. - ISBN 5-7692-0485-0 .;

3. A. b. bopucos, B. B. Kucenes- "KBa3zuonnomepHble MarHUTHbIE COJTUTOHBI", MI31aTenbCcTBO:
"®duzmarnut", Mocksa, 2014 - (519 c.)

https://biblioclub.ru/index.php?page=book&id=467704.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereii";

2. Office;

3. Maitun Buneoxondepenum;

4. GPSS World Student.
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5.3 UnTepHeT-pecypchl, BKJIWYAA NPodeccCuoHATbHbIE 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-
CNPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMemeHunst Homep aynuropun, OcHamnenue
HAMMEHOBaHHe

OTCYTCTBYCT
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

MarsuTHbIe MaTCpHUaJibl

(Ha3BaHME AUCIUILINHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1 MaruuTHsle cBOIICTBa MUKPOYACTULl. MarHuTHbIE CBOMCTBA AIEKTpOHA. MOMEHT KOJIMYECTBA
JBIDKCHUSI 1 OpPOUTAIIbHBIN MarHUTHBIA MOMeHT. MaraetoHn bopa. OpOurtansHoe
MarHeToMexaHuueckoe oTHomeHne. CuH ¥ CIMHOBBIA MarHUTHBI MOMEHT 3JIEKTPOHA.
OpOuTanbHBI MATHUTHBIA MOMEHT CJIOXKHOTO atoma. [IpocTpaHcTBEHHOE KBaHTOBAHHE.
BekTopHas Mmojens snekTpoHHoi 06omouku. ([IpoBepounas padora)

KM-2 JlaGopaTtopHas padora Nel TexHomorus u3roToBiaeHus KEpaMUKH, POLECCH IEpeMelINBaHuS,
pasmoia u popmoBanus (Jlaboparopuas padota)

KM-3 JlaGopatopHas pabora Ne2 «M3mepenue S-nmapaMeTpoB KOMITO3UIITMOHHBIX MATHUTHBIX
MaTepUasoB, ONpeciieHNe IMUPUHBI TTOJIOCH pabounx yactoT» (JlabopaTopHas padora)

Buja npomexyTouHOI aTTecTAMU — DK3aMEH.

Nnanexc KM- | KM- | KM-
Howep Paznen aucuumimHbl KM: L 2 3
paznena Henens 4 8 15
KM:
1 TexHONOTHsI CHHTE3a MOTUKPUCTAIIMYECKUX MAarHUTHBIX
MaTepHaoB, KPUCTAIOB U IJIEHOK
11 TexHONOTHsI CHHTE3a MOTUKPHCTAITHYECKUX MAarHUTHBIX +
' MaTepHaoB, KPUCTAJIOB U IJIEHOK
2 CrpoeHre 1 CBOHCTBa MAarHUTHBIX MaTEPHAJIOB
2.1 CtpoeHue u cBOMCTBa MarHUTHBIX MaTEpHUaJIOB +
3 MarHuTHBIE MaTepUaNbl, TPUMEHSIEMBIE B PAIHOITEKTPOHUKE
3.1 MarHuTHBIE MaTepUabl, TPUMEHSIEMBIE B PAINOITEKTPOHUKE +
4 Marnetusm Mukpoyactul. Knaccuyeckast 1 KBaHTOBasi TEOPUU
napaMarHeTu3ma
41 Marnetusm Mukpoyactul. Knaccuyeckast 1 KBaHTOBast TEOpUU 4
' IapaMarHeTusma
5 DeppuUThl C pa3IMYHON CTPYKTYPOU
5.1 DeppuThI C pa3IUYHON CTPYKTYpOH +
6 JusnexTpudeckue cBOiCTBa (heppUTOB
6.1 JmsnekTpudeckue cBoiCTBa GeppUTOB + + +
Bec KM, %: | 30 30 40
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