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Pabouas mporpamma
CnenuajbHble BONPOCH! (PM3MKH MATHUTHLIX SIBJIeHUIl B KOHAEHCHPOBaHHBIX cpeaax. Yacts 1

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 HaHOTEXHOJIOTHH M MUKPOCHCTEMHAs TeXHUKa, 28.04.01-MHTM-22-1.plx HaHOTEXHOIOTHH, MaTepHUAaTbl MUKPO- U
HaHOCHCTEMHOM TEXHUKH, YTBEPKIEHHOr0 YueHbIM coBeToM GI'AOY BO HUTY "MUCuC" B cocrase coorsercTByromein OIIOII
BO 22.09.2022, mpotokon Ne 8-22

YrBepxnena B coctase OIIOIT BO:

28.04.01 HanoTexHOMIOTHM 1 MUKPOCHUCTEMHASI TEXHUKA, HaHOTEXHOIOTMH, MaTepralibl MUKPO- 1 HAHOCUCTEMHOW TEXHUKH,
yrBepxkieHHON YueHbiM coBeToM PI'AOY BO HUTY "MUCuC" 22.09.2022, npotoxon Ne 8-22

Paboyas mporpamMma onoOpeHa Ha 3aceaHun
Kadeapa TexHosiornn MmaTepuaJioB 31eKTPOHHKH

ITporokon ot 29.06.2022 r., Nel0

PyxoBogurens moapasaenenns Kocrumma Bagnmup ['puropseBny



1. HEJIX OCBOEHUA

1.1 | Orpa3uts nocienHue JOCTUKEHUSA B YUCHUU O MarHETU3Me KOHJECHCUPOBAHHOIO COCTOSIHUS BEILECTBA, UX POJIb B
CO3JJaHUH HOBBIX (DYHKIIHOHAJIBHBIX MATHUTHBIX MaTEPUAJIOB, PACHIUPSAIOIINX BO3ZMOXKHOCTH MTOCTPOEHHUS TEPCHEKTUBHBIX
3JIEMEHTOB M YCTPOICTB MarHUTHOM 3I€KTPOHUKH, HAHORIEKTPOHUKH 1 MUKPOCHCTEMHOH TexHUKH. ChopMupoBaTh
IIPE/ICTABIECHIS O COBPEMEHHOM COCTOSTHUH (PU3MKH MarHUTHBIX SIBJICHHUH, KIIACCU(PHUKAIIMN BUOB MarHETH3Ma
KOHJIEHCHPOBAHHBIX CPeJ], B TOM YHCIIe HU3KOPa3MEPHBIX 00BEKTOB PA3THIHON TOMOIOTUH, Pa30aBIEHHBIX U
TeTEPOreHHBIX CUCTEM, O MEXaHU3MaX MX IepeMarHi4nBaHus, 00 0COOCHHOCTSIX MAarHUTHBIX SIBIICHUH M IIPOLIECCOB B
9TUX CUCTEMaX U MarHUTOAMHAMUKE B IIEPEMEHHBIX MArHUTHBIX MOJISX.

1.2 | IpoeMOHCTPHPOBATE NIPUMEPHI HCIIOIb30BAHMS SIBJICHUI U MPOLIECCOB, UMEIOLIUX MECTO B MArHUTOYIIOPSIJOUYCHHBIX
TeJlaxX CO CIIOKHOW CTPYKTYpPOH € y4eTOM pa3MepHOro (pakTopa, B COBPEMEHHBIX YCTPOHCTBAX MarHUTORICKTPOHUKH,
CHMHTPOHHUKH, MUKPO- ¥ HAHOCHCTEMAX.

1.3 | [IoATOTOBHUTH OCHOBY JUISl OCBOCHUSI KypcOB (DM3HUKU (PEPPHUTOB, HMEKTPOIUHAMHIKA THPOMArHUTHBIX CPEl, TEXHOIOTHH
MaTepuaoB U IEMEHTOB CIIHHTPOHUKH U CIIMH-BOTHOBOI! AMEKTPOHUKH, (DM3UKU U TEXHUKH MarHUTHOH 3aIHCH,
MarHUTHBIX MaTE€PUAIOB U1 MUKPO- U HAHOTEXHHMKH, PaJHOIIONIOIIAIOIINX U PAJHO0TPAKAIOIIMX MATEPHAJIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bbnox OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aroerocs:

2.2 Jucuunianubl (MOIY/IM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJI51) HEOOX0AUMO KaK
NnpealecTByIIee:

2.2.1 | BeicokoBakyyMHOE 00OPYIOBaHHE B TEXHOJIOTHH HAHO- 1 MUKPOCHUCTEM

2.2.2 | KoMmnbroTepHBIE TEXHOJIOTHU B HAYUYHBIX UCCIICAOBAHUSIX

2.2.3 | MarHuTHbIC MaTepHAIIBI 11 MUKPO- U HAHOCHUCTEM

2.2.4 | Meccbay3poBcKasi CIEKTPOCKOITUS MAaTEPUaIOB MATHUTOICKTPOHUKH X MUKPOCHCTEMHON TEXHUKH

2.2.5 |Meroasl Uccae0BaHUS MAaTEPHAIOB

2.2.6 | Merponorus,cTaHIapTU3AMS U cepTUUKALMA HAHOCTPYKTYP

2.2.7 | MHEKpOIIpOLIECCOPHBIE U MUKPOKOHTPOJUIEPHBIE CHCTEMBI. YacTh 2

2.2.8 |Hayuno-ucciemoBarenbckas MpaKTHKA

2.2.9 |CroennambHbIe BOIPOCH! (PU3MKH MAaTHUTHBIX SIBICHUH B KOHJCHCHPOBAHHBIX cperax. YacTs 2

2.2.10 |Marepuaisl 4 31€MEHTbI CIMHTPOHUKU U CIUHBOJIHOBOMH JIEKTPOHUKU

2.2.11 |MeramnyrieponHsle KOMIO3UIMOHHbIE HAHOMATEPUAIIbI

2.2.12 | Meronbl cuHTE3a YIIEPOIHBIX HAHOMATEPHAIOB

2.2.13 | MonekynsipHo-iyakoBas ¥ MOC-ruapuaHasi TEXHOIOTUA

2.2.14 |IlpaxTuka HayIHO-TEXHUYECKOTO IIEPEBOIA H JET0BAsI IePEIHCKa, BTOPO HHOCTPAHHBIH A3BIK (AHTIIMHCKUN S3BIK)

2.2.15 |IlpakTuka HayYHO-TEXHUYECKOTO IIEPEBOA M JETI0BAas IEPEIHCKa, BTOPOH HHOCTPAHHBIH S3BIK (HEMEIKHIH S3BIK)

2.2.16 |IIpakThKa HAy9HO-TEXHUYIECKOTO NIEPEBOIA U JICNIOBAs TIEPEIICKA, BTOPOH HHOCTPAHHBIH SI3bIK ((PpaHITy3CKHI S3BIK)

2.2.17 |IIpuGopsl U ycTpOHCTBA MArHUTOIIEKTPOHUKH

2.2.18 |Ilpomecchl moydyeHusi HAHOYACTHUI] U HAHOMATEPHUaIOB

2.2.19 | TexHOJOrHH MOTYYCHHUS MATEPUATIOB

2.2.20 | DnekTpeTsl, MyIbTU(EPPOUKH, MATHUTOIICKTPHUYCCKUC SBICHUS

2.2.21 | DnuoHHast TEXHOJOTHS B MUKPO- U HAHOMHIYCTPHUU

2.2.22 |IloaroToBKa K MpOLEAype 3alIUThI U 3alUTa BBITYCKHON KBaTU(PHKALIXOHHON pabOThI

2.2.23 |IlpennumniaomMHas MpaKkTUKa

3. PE3YJIbTATBI OBYYEHUMAA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHA

OIIK-1: CnocoGeH CTaBUTh U pelIaTh MH KeHEePHbIe U HAYYHO-TeXHHYECKHe 3a1a4l B 00J1aCTH HAHOTEXHOJIOTHi U
MHMKPOCHCTEMHOM TEXHHKH U HOBBIX MEKIMCUHMIIIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbIX H
MaTeMaTH4eCKUX MojieJieil, IPUMEHATh B NPO(ecCHOHATBHOIl JesiTeTbHOCTH 3HAHUSI QYHIAMEHTAIbHBIX HAYK, 3HAHHUS B
MEKIACIUIIIHHAPHBIX 00J1aCTSIX

3HaTh:

OIIK-1-31 Nmetp o01ernHKeHEepHbIE 1 €CTECTBEHHOHAYYHbIE 3HaHUS B 00J1aCTH (PU3UKHU TBEPJOTO TENa, OCHOB MarHeTH3Ma

OIIK-1-32 O6nagaTs 3HaHUAMH B 007acTH 00pabOTKH JaHHBIX C TIOMOIIBIO AKETOB MPHUKIAIHBIX IPOIpPaMM, METOJIOB
CTAaTHCTHYECKOTO aHAJII3a M MOAEINPOBAHHS




IIK-4: Cnioco6HocThL (hOPMY/IHPOBATH LEJIH U 32a4H HAYYHBIX HCCJICI0BAHNI, Pealn30BbIBATh UX BHEJPEHHE B 00/1aCTH
MaTepHAI0BeJeHHs] U TeXHOJOTHU MaTepUAJIOB ISl MUKPO- 1 HAHOCHCTEM B COOTBETCTBUHU € TeHJACHIUSIMHU H
NepCeneKTHBAMH Pa3sBUTHS MHKPO- H HAHOCHCTEMHOI TEXHHKH, JHeprocdeperalonux TeXHOJOTHi H UCNOJIb30BAHHEM
NOCJIEAHUX JOCTHKEHHMI HAYKH U TeXHUKH

3HaTh:

ITK-4-31 - ¢u3nveckue cBOWCTBa MarHUTHBIX CHCTEM Pa3IMYHON Pa3MEpHOCTH, BIMSHHS TIOHWKECHHS Pa3MEPHOCTH Ha (DH3HYCCKHC
SIBIICHUSI B MHKPO- M HAHOCHCTEMaX JIJIsl X MCITOJIh30BaHUS B COOTBETCTBHU C TEHJICHIIUSMH U TIEPCIIEKTUBAMHU Pa3BHUTHS
COOTBETCTBYIOLINX OTpPACIIeil TEXHUKU

YK-1: CriocoGeH ocylecTBIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLIECCOB U CUCTEM B
MEKIUCHUIIINHAPHOM KOHTEKCTe, IPOOJIEMHBIX CHTyallHil HA OCHOBE CHCTEMHOT0 IO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTyaJbHbIC METOIbI U3 CYLIECTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATbHBIX METOAOB /U HOBBIX U HHHOBAIIHOHHBIX METO/10B, BLIPA0ATHIBATh CTPATETHIO AeiiCTBUI

3HaTh:

VK-1-33 - pusndeckue IBICHH, ONPEACISIONIe padoTy NPHOOPOB U YCTPOWCTB MArHUTHOW 3JIEKTPOHHKH, HAHOIIEKTPOHUKU H
MUKPOCHUCTEMHON TEXHUKH;

VK-1-32 - B3auMOCBsI3b MEXy IOJIOKEHUEM XUMUYECKOr0 JIEMEHTA B IIEPUOANYECKON CUCTEME, CTPOCHUEM €0 MIEKTPOHHBIX
000JI0YEK U MarHETU3MOM aTOMOB (MOHOB)

VYK-1-31 - knaccudukannio MarHUTHBIX BEIIECTB M0 Pa3JIMUHBIM IMpU3HAKaM (CTPYKTYpHOE COCTOSIHUE, BUJ MarHetusma (cinabo- u
CHJIbHOMAarHUTHBIE BEIIECTBA C Pa3IMYHON BHYTPEHHEH MarHUTHOM CTPYKTYpoi), ToJpa3ieeHne Ha MarHUTOMATKUE 1
MarHUTOTBEP/IbIC MATHETHKN);

IIK-4: Cnioco6HocThL (hOPMY/IHPOBATH LeJIM M 3a1a4H HAYYHBIX HCCJICI0BAaHNI, pealn30BbIBATh UX BHeJAPeHHe B 00/1aCTH
MaTepHaIoBeJeHHs] U TeXHOJOTHU MaTepUAJIOB /IS MUKPO- M HAHOCHCTEM B COOTBETCTBUH € TeHIAeHIUSIMHU H
NepcneKTHBAMHU Pa3BUTHSI MUKPO- H HAHOCHCTEMHOI TEXHUKH, JHeprocoeperaounx TeXHOJOTHii M NCI0JIb30BaHHEM
MOCJIeIHUX TOCTHKEHN HAYKH 1 TeXHUKH

YMmerb:

TIK-4-Y'1 dpopMynmupoBaTh HEIH U 3302491 HAYIHBIX UCCICIOBAHUIM

OIIK-1: Crioco0eH CTABUTH U pPeliaTh HH/KEHEPHbIE U HAYYHO-TEXHUYECKHeE 32]a41 B 00J1aCTH HAHOTEXHOJIOTHIi 1
MHKpOCHCTeMHOﬁ TEXHUKH U HOBBIX MECKTUCHUIVIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbIX U
MaTeMaTH4YeCKUX Mojelieli, IPUMEHATh B MPOGeCcCHOHAILHOM 1eATeIbHOCTH 3HAHUA PyHTaAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIACHUIITHHAPHBIX 00J1aCTSIX

YMmerb:

OIIK-1-Y1 pemats 3aga4qu B 001aCTH IPOGeCCHOHANBHOI NeATeTbHOCTH

YK-1: Cnocoden OCYIIECTBJIATH RpHTH‘-leCKPIﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'I>CKTOB, nmpoueccoB U CUCTEM B
MEKIUCHUIVIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHbIX chyaunﬁ HA OCHOBE¢ CUCTCMHOI'0 IMOaX0/1a, BblﬁpaTb U NPUMCHUTH
Hauo0oJ1ee MOAXOAAIINE U AKTYaJbHbIC€ METOAbI U3 CYHICCTBYIOIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, B])IpaﬁaT])IBﬁTb crpaTreruro JaeiicTBUi

YMmerb:

VK-1-V1 - npeacraBiarh pe3ynbTaThl HCCIEN0BaHUN, pACUETOB B BUJE HAYyUYHBIX OTUETOB U IPE3EHTAIUI

IIK-4: CnocodHocTh opMYIHPOBATH LeJIM U 32Ja4H HAYYHBIX HCCIEA0BAHUIN, PeaIN30BbIBATL HX BHEIPeHUE B 00J1aCTH
MaTepHaJoBeeHUsI U TEXHOJIOTUH MATEPHAJIOB /I MUKPO- 1 HAHOCHCTEM B COOTBETCTBHH € TeHIeHIMSIMHA H
NMepPCneKTHBAMH Pa3BUTHS MUKPO- H HAHOCHCTEMHOI TEXHHKH, YJHEProcdeperalonmx TeXHOJO0THi 1 NCI0Ib30BaHNEM
MOCJeTHUX AOCTH:KEHUH HAYKH U TeXHUKHU

Baanernb:

[IK-4-B1 - HaBBIKaMH JIOTUYCCKOI'0, TBOPUYCCKOT0 U CUCTECMHOI'O MBIIIJICHUS TP U3YUCHUHN (1)1/131/1‘-IGCKHX SIBJICHUH B N3 ACIUAX
OJICKTPOHUKHU YU MUKPODJIEKTPOHUKH,

YK-1: Crioco6eH ocylecTBIsATh KPUTHYECKUH aHAJIM3 HOBBIX U CJIOKHBIX HH/KEHEPHBIX 00bEKTOB, IIPOLIECCOB M CUCTEM B
MEKIMCUUINIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAallUii HA 0CHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
IKCHEPHUMEHTAJbHbBIX METOA0B WM HOBBIX M MHHHOBAIIMOHHBIX METO10B, BbIPA0ATHIBATh CTPATErHIO el cCTBUIH

Baaaernb:

VYK-1-B1 - 0cHOBHBIMH IPOrPaMMHBIMHU IPOIYKTAMH IS TPEACTABICHUS OTYyYCHHBIX PE3YIbTATOB

OIIK-1: Crioco0eH CTaBUTH U peliaTh HH/KeHEPHbIEe U HAYYHO-TeXHUYEeCKHe 321241 B 00J1aCTH HAHOTEXHOJIOTHIl U
MP[KpOC]/ICTeMHOﬁ TEXHUKH U HOBBIX MECKTUCHUIVIMHAPHBIX HAIIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbIX U
MaTeMaTH4YeCKUX Mojelieli, IPUMEHATH B NPo¢ecCHOHAILHOM 1eATeIbHOCTH 3HAHUA PyHIaMEeHTAIbHbIX HAYK, 3HAHUS B
MEKIACIUTIITHHAPHBIX 00J1aCTSX

Baangern:

OIIK-1-B1 meronamu MaTeMaTHYeCKOro aHaIN3a U MOAETHUPOBAHUS




OIIK-1-B2 naBbikamu npohecCHOHATBHOMN JeITETbHOCTH Ha OCHOBE MPUMEHEHHSI €CTCCTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX

3HaHUMN
4. CTPYKTYPA U COAEP)KAHUE
Kon Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemble | Jlureparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pa3gen 1. Marneruzm
MHMKPOYACTUI U ATOMHBIX
MATHUTHBIX CHCTEM

1.1 VdeHne o0 MarHeTu3me ¢ 1 3 VK-1-32 OIIK- JI1.1
JIPEBHEHIIINX BPEMEH 10 1-31 JI1.2J12.1J13.
HAIIUX JTHEH. 1
AHaNoruM U CBSI3H B €]
ANIEKTPUIECTBE U
MarHeTu3Me.

VYpasHenus Maxkcsemia 1
MOHONOJb J{upaxa.
MarserusM MUKpPOYacTHIl U
ANIEKTPOHHOI 000IOYKH
aToMa: BEeKTOpHast

Mojens /JIex/

1.2 MarserusM MUKpPOYacTHIl U 1 4 VYK-1-B1 IIK-4 | JI1.2J12.1J13.
ATOMHBIX MarHUTHBIX -Bl 4
cuctem /Ip/ 21

1.3 MarserusM MUKpPOYaCTHIL U 1 12 VK-1-¥1 VK-1 JI1.1
aTOMHBIX MarHUTHBIX -B1 OIIK-1-32 | JI1.2J12.1J13.
cuctem /Cp/ 4

21
Paznen 2. Buabl
MAarHeTu3Ma B TBePIbIX
Tesax. Knaccupuxanus
MarHeTukoB. OCHOBHBIE
BH/JBI B3aUMOJAEHCTBHI B
MAarHeTUKax

2.1 Bunbl Marseruzma. 1 2 VYK-1-31 OIIK- | JI3.1 JI1.1
Knaccugukaryst MarHeTHKOB. 1-31 JI1.2J12.1J13.
CucteMbl HU3NIECKUX 5
BEJIMYUH B 007aCTH (HH3UKU €|
MarHHUTHBIX siBJICHU# /JIex/

2.2 DHeprus B3auMOACHCTBUN 1 2 VK-1-31 YK-1- | JI3.1JI1.1
Pa3IUYHOTO THUIIA B 32 JI1.2J12.1J13.
Mar"eTukax. 6
OOMeHHOE B3aUMO/IEHCTBHE. 21
B3aumoneiicTBue ¢ BHELTHUM
MarHUTHBIM TioJieM /JIex/

2.3 PazmaranamBaromiee moie. 1 2 VK-1-32 JI3.1
MarunurocraTuyeckas JI1.2J13.10
SHeprusi. AHU3OTPOIHS 21
dhopmet /Jlex/

2.4 Maruauroynpyroe 1 3 YK-1-32 JI3.1 JI1.1
B3aUMOJIEIICTBUE U JI1.2J12.1J13.
MarHUTOCTPHUKIIUA. 6
MarHuToKpUCTaIUINYECKas €]
QHU30TPOIIHSL.

OpnHoHampaBiIeHHas
AQHU30TPOIHUS.
Hagenennas
aHuzorponus. /Jlex/

2.5 DHeprus, CBsI3aHHAs C 1 7 VK-1-B1 OIIK- JI3.1
MarHMTHBIM COCTOSTHUEM 1-¥1 OIIK-1- | JI1.2J13.4J13.
TBEPJBIX TEJ. ONPEACICHUE B1 OIIK-1-B2 6
PaBHOBECHOT'O COCTOSIHUS B [IK-4-B1 21

MarHuTHbIX cucremax /I1p/




2.6 Bunpl marsetrusma B TBEpABIX 35 VK-1-¥1 YK-1 JI3.1
tenax. Knaccubukanms -B1 JI1.2J12.1J13.
MarHeTukoB. OCHOBHBIC 8
BUJIBI B3aUMOJIEHCTBUM B 21
marnetuzme /Cp/

Paznen 3. lomennast
CTPYKTYpPA M MPOLECCHI
nepeMarHH4uBaHUS.
MarauToiMHAMHUKA U
MarHMTOONTHKA

3.1 JlomeHHas cTpykTypa 3 YK-1-31 JI3.1
MarHMTOYIOPSIOYEHHBIX JI1.2J12.1
ten /Jlex/ JI3.4J11.1

21

3.2 [Ipoueccer 3 VK-1-33 T1IK-4- JI3.1
nepeMarHUYuBaHuUs. 31 JI1.2J12.2J13.
MarauToauHaMHAKa 10

/JTex/ 21
33 MarauroonTiuieckue 1 YK-1-33 [IK-4- | JI3.1JI3.6J12.
sBienus /Jlex/ 31 1
21
34 MaruutHsie pe3oHaHCHI /JIex/ 2 YK-1-33 TIK-4- | JI1.2J12.1J13.
31 10
21

3.5 OCHOBHBIE BUIBI U 2 VK-1-¥1 VK-1 JI3.1
XapaKTEPUCTUKU JOMEHHOU -B1TIK-4-B1 | JI1.2J13.4J12.
CTPYKTYpbI MarHeTHkoB /I1p/ 1

21

3.6 Jlnnamuka mpoieccoB 2 YK-1-¥1 VK-1 | JI3.1J13.5J13.

nepemaranunBanus /T1p/ -B1 I1IK-4-B1 10
21

3.7 MarauroonTu4ecKkue 1 YK-1-¥1 VK-1 | JI3.1J13.6J13.
SIBJICHUS 1 UX -B1 I1IK-4-V1 9
npumenenue /TIp/ TIK-4-B1 21

3.8 MarseTuky B IEpEMEHHBIX 2 VK-1-V1 VK-1 J3.1
noJisix. MarHuTHBIE -B1 I1K-4-B1 | JI1.2J13.4J13.
pe3onancel /TIp/ 10

21

3.9 JlomeHHas cTpykTypa u 25 YVK-1-Y1 VK-1 JI3.1
MIPOLIECCHI -B1 I1K-4-Y1 JI1.2J13.4
repeMarHiuuBaHusl. TIK-4-B1 JI3.6J13.10
MarsutonuHaMuKa 1 21
MarautoonTuka /Cp/

Pasnen 4. Maruerusm
HHU3KOPa3MepHBIX,
pa30aBJIeHHbIX U
reTeporeHHbIX CUCTEM

4.1 CucTeMbl MOHKEHHON 2 VK-1-33 TIK-4- | JI3.1J11.1JI3.
pPa3MepHOCTH 31 9

/Jex/ 21

4.2 MarneTnsm pa30aBIICHHBIX U 2 VK-1-31 YK-1- JI1.1 JI1.1

reTeporeHHsIx cpen /JIex/ 33 TIK-4-31 JI3.5J12.1J13.
10
21

43 Kpurtnueckue pasmeps B 4 VK-1-¥Y1 VK-1 JI3.1
MAarHeTUu3Me. -B1 [1K-4-B1 JI1.2J12.1
MarauTHOE COCTOSIHHE JI2.1
OJIHOJIOMEHHBIX YaCTHI[ JI3.8J13.10
cyleprapaMaroeTu3M 21

Mp/

4.4 MarunetusMm paz0aBiieHHBIX 2 VK-1-Y1 VK-1 JIL.1J11.1

CUCTEM -B1 IIK-4-V1 JI3.5J12.1
Mp/ IK-4-B1 JI3.9J13.10

€|




4.5 MarseTusM reTeporeHHbIX 1 2 VYK-1-¥1 YVK-1 JI1.1J11.1
cpen /Tlp/ -B1 IIK-4-B1 | JI2.2J13.9J12.
1
€|
4.6 Marserusm 1 21 YVK-1-¥1 VK-1 JI3.1J11.2
HU3KOPa3MEPHBIX, -B1 ITIK-4-V1 JI3.5
pa30aBICHHBIX H TIK-4-B1 JI2.2J12.1
reTeporeHHsIx cucrem /Cp/ JI2.1 JI3.8
JI3.9J11.1
€]
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoJibHbICe MeponpusiTHs (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BOIIPOCHI 115
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonrponsHoe 1_1{11;){01;85;[6(1)\4516 B
KM MepOTpHATHC I pEL OTIPOCHI AJIs MOATOTOBKH
KOMIIETEHLU I
KM1 Ok3ameH VYK-1-31;YK-1- 1. IIpupona marneTu3Ma, MarHUTHbI MOMEHT,
32;VK-1-33;VK-1- HaMarHu4eHHOCTh
V1;YVK-1-B1;0IIK-1 |2. AHaJIOTHH U CBSI3M B DIIEKTPUUECTBE W MarHeTH3MeE.
-31;0IIK-1-32;0IK | 3. VYpaBHenus MakcBeiula 1 MOHONOJNb Jlupaka.
-1-Y1;0I1K-1- 4. MarseTusM MHUKpPOYacTUI] U SJIEKTPOHHOH OOOJOYKH aToMa:
B1;0IIK-1-B2;IIK-4 |BexropHas Mozenb
3LIIK-4-V1;IIK-4- | 5. IIpaBuna Xynna
B1 6. Tumbl (BUABI) MarHeTu3Ma M MarHUTHBIX BEUIECTB (MX
KiaccupuKarys)
7. JlnamarsHeTusM W mapaMarHeTU3M
8. OCHOBHBIE BHUIIbI B3aUMOJCHUCTBHI (SIBICHUIT), CBSI3aHHBIX C

MarHUTHBIM COCTOSIHHEM BEIlleCTBa (XapaKTepHas SHEPTUs ITHX
B3aMMOJCHCTBUI)

9. OOMeHHOe B3aMMOAEHCTBIE W MarHUTOYHOPSAOYCHHOE
COCTOSIHUE B BEILECTBE

10. deppomarueTusm u heppomMarHeTHKU

11. AnTndeppomarseTisM u GeppuMarHeTusM, ciuadbIit
(dheppomarseTuzm

12. HekonnuueapHble MarHUTHBIE CTPYKTYPbl U CHUCTEMBI
13. AMOPQHBIA MarHeTH3M

14. [Ipoueccyl HaMarHUYUBaHUS, METIS TUCTEpe3nca

15. IlepemarnyuuBaHue MarHeTUKOB, NETJIA TUCTEPE3UCA U €€
OCHOBHBIE TTAPAMETPBI

16. MarauTtHas BOCIPUUMYHUBOCTh M MarHUTHAS
IIPOHULIAEMOCTh

17. OCHOBHBIE XapaKTEPUCTUKH MAarHUTHBIX BEILECTB

(HaMarHUYEeHHOCTh, MArHUTHASI aHU30TPOIIHS, Pa3MarHUYMBAIOIICe
none (aHU30TponHs (POPMBEI), KOIPIIUTUBHAS CHIIA)

18. Bausuue GopMsl Tena Ha KPUBYI0 HAMarHHYHBAHUS,
pa3MarHHYUBaroImui Gakrop

19. TemnepaTypHasi 3aBUCHMOCTh HAMarHWYEHHOCTH B
MarHeTHKaX, KPUTUIECCKUE TEMITEPATYPhI

20. JloMeHHasi CTPYKTypa, BUIBI TOMEHOB

21. Knaccugukarus TOMEHOB ¥ JOMEHHBIX CTEHOK

22. PaBHOBecHBIE (CTAIlMOHAPHEIE) COCTOSHUS B OJHOPOTHO

5.2. Ilepeyensb padoT, BLINOJIHAEMBIX 110 JUCHHMILINHE (Moay10, npakTuke, HUP) - 3cce, pedepaThl, NpakTHYECKHE U
pacueTHo-rpaduyeckne paéoThl, KYPCOBbIe PA0OThI, IPOEKTHI U 1P.

Jomamuss pabora Nel (VK-4-V1, VK-1-V1, VK-4-B1, YK-4-B2, YK-4-B3, YK-1-B1, I[IK-4-B1)

o pe3ympTaTaM KaskI0ro MPAKTHYECKOTO 3aHATHS IPOBOAATCS KOHTpobHBIe Meponpustus (YK-1-Y1, YK-4-B3, [IK-4-B1)
IIpumeps! 3a1a4 17151 KOHTPOJIBHBIX MEPOIPUATHI:
1. PaccunTaiite (hakTOpBI CIIEKTPOCKONUYECKOTO PACIIEIIEHUS UIsl OCHOBHOTO cocTostHUs HOHOB Gd3+, Nd3+ 1 ux MarHUTHbIC
MOMEHTEI, TIOJIB3Y$ICh JaHHBIMHU TaOIHITEI MeHeneeBa 1 ANIeKTPOHHOH KOH(UTypareil dIeKTpOHHOH 000I0IKH.

2. CUIIBHO BBITSHYTAs! BAOJIb OCH Z OCECUMMETPHYHASI OXHOAOMEHHAs YaCTHIA, U3TOTOBIEHHAS U3 ()eppPOMArHUTHOTO MAaTepHaIa co
3HQUEHUSMH HAMarHUYEeHHOCTH HACBIIIEHHs U KOHCTaHTHI OMHOOCHOM MarHUTHON aHU30TponHH, paBHbIME M u Ku
COOTBETCTBEHHO, TIOMEIEHA B MATHUTHOE T0JIE HaNpskeHHOCThIo H, HanpaBnenHoe BAonk ock y. HanpapieHue ocH 1erkoro
HaMaTHIYUBAHUS COBIAAET ¢ OChI0 y. ONpeneuTh paBHOBECHYIO OPHEHTANNIO BEKTOPAa MAaTHUTHOTO MOMEHTa JacTUIIHI (6,0).
HapucoBats rpaduku sHeprun 4acTHIBI U TOIAPHOTO yria 0 kak ¢ynkiuu BHemHero noist: E(H), sin 6(H), 6(H).




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

OK3aMeHallMOHHBIH OMJIET COCTOUT U3 OZHOTO TEOPETUYECKOro BOIpoca U IBYX 3aj1ad. B Ounere mpuBOIATCS TUIOBBIC 3aa4H,

KOTOPBIC PCIIAIMCh Ha IPAKTUYCCKUX 3aHATUAX B TCHCHUE CEMECTpPaA. bunersr XpaHsATCA Ha Kac])ezlpe.

5.4. MeToauka oueHKH OCBOEHUS JUCHUILIMHBI (Moayis, npakTuku. HUP)

KoHTposb kauecTBa OCBOSHUS TUCIMIUIMHEL (MOYIs) BKIIOUAET B ce0s TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHYIO
aTTECTAIHI0 00yJaIOIINXCS.
Tekymuii KOHTPOIb YCIIEBAEMOCTH 00ECIIEUNBACT OI[CHUBAHUE X0J]a OCBOCHHUS TUCIIUIIINHEI (MOAYIIS), IPOMEKYTOUHAS

aTTecTalus O0yJaroIuxcs - OLEHUBAHKE IPOMEKYTOUHBIX U OKOHUATEIbHBIX Pe3ylbTaTOB O0YUEHHUS 0 IUCHMILIMHE (MOIYIIIO).
Tekymuit KOHTPOJIb YCIIEBAEMOCTH BKIIFOYAET B €051 3aJaHUS ISl CAMOCTOSTEIIBHOTO BEIITOJTHEHUS M KOHTPOJIEHBIC MEPOIIPHSTHS
10 UX IIPOBEPKE.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pekomenayemas iuTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpI:I, COCTaBUTCIIN

3arnasue

bubanoreka

UsnaTenscTBo, roj

JI1.1 | Kpynnuka C. ®usuka heppuToB U DneKTpoHHast OMOIMoTEeKa Mockga: Mup, 1976
POACTBEHHBIX UM MarHUTHBIX
OKHCIIOB
JI1.2 | bopoBuk E. C.,, Jlexiu o MarHeTm3My: yae6. | bubmmoreka MUCuC XapbkoB: I'oc. yH-T um. A. M.
Muinsnep A. C. noco6ue s Gus. crell. yH-TOB T'opekoro, 1966
6.1.2. JlonoHUTeIbLHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIU 3armaBue Bubnmorexa W3narenscTBo, rox
JI2.1 |Kekano H. B., Awmop¢HBIC HAaHO- U OnexTpoHHas OnONMMOTEKA M.: U3n-so MUCuC, 2008
ITyBaesa E. A. MUKPOKpPHUCTAIIIINYECKHE
MAarHUTHBIE MaTE€pHAbL: J1al.
MPaKTHKyM: y4e0. Imocodue uis
CTyZ. By30B Hamp. Ous.
MaTepuagoBeJeHUE U CIell.
Hanomarepuais
JI2.2 | Tapacos B. I1., CaoiicTBa aMOp(HHBIX bubimoreka MUCuC M.: U3a-Bo MUCuC, 2011
Kpusonanosa O. H., (heppOMarHUTHBIX
Jy6siauHa J1. B. MHKpPOIIPOBOJIOB: y4el.
nocodue s CTYI. By30B,
00y4. o Hamp. "Metamryprus’'
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue bubnnoreka W3znarenscTBO, roj
JI3.1 | Kpunuuk I'. C. ®uzrka MarHUTHBIX SBJICHHUMA DneKTpoHHast OMOIMoTeKa MockBa: MOCKOBCKUI
YHUBEpCUTET, 1976
JI3.2 | Kpynnuka C. Owuznka peppuToB 1 OnexTpoHHas OnMONMMOTEKA Mocxksa: Mup, 1976
POZACTBEHHBIX UM MarHUTHBIX
OKHCIIOB
JI3.3 | Boncosckuii C. B. MarseTusm: MarHUTHbIE DnexkTpoHHas 6ubIMoTeKa Mocksa: Hayka, 1971
CBO¥iCTBa JMa-, mapa-, heppo-,
anTudeppo-, u
(hepprMarHeTHKOB:
MOHOTpadus
JI3.4 | Kuttens Y., ['yceB A. | BBenenue B hpu3uKky TBEpaAOTo bubimoreka MUCuC M.: MemuaCrap, 2006
A Tena: yaed. pyKOBOACTBO
JI3.5 | Jletrox JI. M., TexHonorust GeppuUTOBBIX DneKkTpoHHass OUOIMOTEKa M.: Uzn-Bo MUCuC, 2005
Koctummu B. T, MaTepHuaioB
I'onuap A. B. MarHUTORJIEKTPOHUKHI
JI3.6 |Kpyrorun /JI.T. OneMeHTHI U ycTpoiicTBa bubmorexa MUCuC M.: Yueba, 1985

MAarHUTORJIEKTPOHUKH: Paz.:
MarauToCTpHUKIIHOHHBIE 1
MarHUTOONTHYECKHE
yerpoiictBa: Kypce nexmuii amst
crya.cren.0643




ABTOpBI, COCTABUTEIH 3armaBue Bubnnorexa WznarenscTBo, rox
JI3.7 |Jetrox JI. M., Marepuanosenenue deppuro. | bubmoreka MUCuC M.: Yueba, 1986
Mopuenko A. T., Paznensi: [Iponeccr
3axapos H. A. BbIpaIllUBaHUs
AMHUTAKCHATBHBIX (PePPUTOBBIX
mwieHoK. [Tommoxxeunrie
MaTepHaibl, X 0COOCHHOCTH H
obacTu mpuMeHeHus: Yue0.
nocobue s ctyn. cruem. 0643
JI3.8 |Jletrok JI. M., du3uKa MarHUTHBIX Bubmuorexka MUCuC M.: Yueba, 1986
Anyopues A. H., MaTepuason: JIad. mpakTHKyM
Mopuenko A. T. Jui cTyn. cren. 0648
JI3.9 [Kexkamo 1. b. Hanokpucraniuueckue Bbubmorexa MUCuC M.: Yueba, 1999
MarHUTHO-MSTKUE MaTepHAaIbL:
KypC JICKIUH JUTst CTYI. Qu3.-
XHUM. (hak-Ta
JI3.10 |Kanesa U. U., DeppuUTOBbIE MaTEpUAIIbl U Bbubmorexa MUCuC M.: Yueba, 2005
Kpyrorun /1. T, KOMIIOHEHTHI
Anppees B. I'., JIeTiok | MarHUTO3JIEKTPOHUKHU:
JI. M., Jletrok JI. M. IIPAaKTUKYM
6.2. IlepeyeHs pecypcoB HH(OPMANHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 |elibrary elibrary.ru
6.3 Ilepeuenb MPOrpaMMHOro odecnedeHust
I1.1 | Win Pro 10 32-bit/64-bit
I1.2 |Microsoft Office
.3 [MATCAD
I1.4 |Microsoft Visual Studio 2015
6.4. Tlepeyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
N.1 | 9BC «YHuBepcurerckas oubnmoreka ornaita» (http://biblioclub.ru/)
N.2 | OnexrpoHHo-O0ubMMoTeuHas cucteMa M3natenncrBa Jlans (https://e.lanbook.com/)
N.3 |Hayunas snekrponnas 6ubnunoreka eLIBRARY.RU (http://elibrary.ru/)
N.4 |Scopus (www.scopus.com)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue | OcHaieHue
Jlro6oit Kopryc | YueOHass ayauTopus UIsL TPOBEACHUS | KOMIUIEKT yueOHoW Mebenu 10 36 MecT At 00ydaromuxcs,
MynbsTUMeanitHas 3aHATUN JICKUMOHHOI'O THIA W/WIK UL | MyJbTUMEAMHHOE  00OpyIOBaHHE, MAaTrHHTHO-MapKepHas
MIPOBEJICHHSI IPAKTUYECKUX 3aHATHIA: JocKa, pabodee Mecto mpenonasarens, IIKc moctymoMm k
UTC «Uuteprer», DUOC yHuBepcuTETa 4Yepe3 JUUYHBIN
kabuner Ha mnargopme LMS Canvas, nIMIIEH3MOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus
Jlro6oit Kopnyc | YueOHass ayauTopus Uil NPOBEACHUS | KOMIUIEKT yueOHoH mebenu 10 36 MecT At 00ydaromxcs,
MynbsTuMeanitHas 3aHATHH JICKIMOHHOTO THIIA W/WIM JUISA | MyAbTUMEAHWHHOE  00OpyHOBaHHE, MarHHUTHO-MapKepHas
MIPOBEJCHUSI TPAKTUYECKUX 3aHATHIA: Jocka, pabodee Mecto mpemonasarens, I[IKc moctymoMm k
UTC «Mureprer», DUOC yHHBepcHTeTa depe3 IHYHBIHA
kabuHer Ha miarpopme LMS Canvas, IHIIEH3HOHHBIE
nporpamMel MS Office, MS Teams, ESET Antivirus
YuranpHBIN 3al1 KOMILJICKT y4eOHOi MeOenu Ha 55 MecT uis 00yJarouuxcs,
3NEKTPOHHBIX PECYPCOB 50 TIK c¢ pmocrymom k MUHTC «Uutepuer», DOUOC
YHUBEPCUTETa 4epe3 JIMUHBIN kabuHeT Ha miatdopme LMS
Canvas, nuueHsuoHHsle mnporpammsel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

®dopmamu pabOThI B ayTUTOPUH SIBIISIOTCS JICKIIMN W TPAKTUYCCKUE 3aHATHS.

UreHwe JIEKIUI TPOBOAMUTCS KaK B KJIACCHIECKON (pOpMe, TaK U C UCTIOIB30BAHUEM MYJIbTUMEAMUHBIX MTPE3CHTAIIMN W CMETIaHHBIX
(hopMaToB mogaun JEKIMOHHOTO MaTepuana. [Ipe3eHTamus mo3BoiseT WITIOCTPUPOBATD JIEKIIUIO HE TOJIBKO CXeMaMU U PUCYHKaMH,
KOTOpBIE €CTh B JUTEPATYpPE, HO U IEMOHCTPALUAMH pabOThI TPOrPaMM pacueTa mapaMeTpOB MAarHUTHBIX CUCTEM B PeabHOM
BpemeHd. CTyleHTaM IIpeoCTaBIseTCS BO3MOKHOCTh KOITMPOBAHUS MTPE3ECHTALUMN JJIs1 CAMOIIOITOTOBKH U MOJITOTOBKH K
WUTOTOBOMY KOHTPOJIO. B citydae mpoBeaeHus: MeponpusTuii B popMe COBMECTHOTO OYHO-TUCTAHIIHOHHOTO O0YYEHHS CTYIEHTOB,




OTHOBPEMEHHO MPHUCYTCTBYIOLINX B ayAUTOPUH U HAXOSIIUXCS OHJIAHH, UMEETCSI BO3MOKHOCTh CKAUMBAHUS BUAC03AIINCH 3aHSATHSL.
ITpu npoBeneHnH MPAKTUYECKUX 3aHATHI NPEnoAaBaTelio pekoMeHryercs He MeHee 1 yaca u3 aAByx (50% BpeMeHn) OTBOIUTH Ha
CaMOCTOSITENBFHOE pelIeHne 3a1ad. [IpakTnaeckne 3aHATHS eJIecO00pa3HO CTPOHUTH CIIEAYIOIINM 00pa3oM:

- BBOJHOE BBICTYIUICHHE IIPEIOaBaTels (I[eTH 3aHATHsI, OCHOBHBIE BOIIPOCHI, KOTOPBIE IOMKHEI OBITH PACCMOTPEHEI);

- pelleHHe THUIOBBIX 3334 MPernoJaBaTeieM ¢ MPUBJICYSHUEM CTYIEHTOB K yJacTHIO B 00CYXKIICHUN MyTeH PEeLeHNs;

- CaMOCTOSTENBHOE PEIICHHE PaCIINPEHHON 3a/1au¥l ¢ IEMOHCTpaNUel CTy/ICHTaMH BapHAaHTOB PEIICHHUH Y JOCKU H\WJIK Ha
KOMIIBIOTEPE;

- BBINIOJIHEHHE UHIUBUIYATbHBIX 3aIJaHUH B ayIUTOPUU JUISI CTYAEHTOB MPOABHUHYTOTO YPOBHSI.

1 ycBoeHMs MaTeprana HeoOXOAUMO BBIIIOJHUTE JAOMOMHUTENbHBIE 3aaHUs IS CAMOCTOSITENBHOIO PELICHHS.

[Ipu opranm3anuy BHEAYAUTOPHOI CaMOCTOSTENBHOM PaboThI O JaHHON JUCHUIIIMHE IPENoJaBaTeIi0 PEKOMEHIyeT s
UCTIONB30BAaTh CIAEAYOUINE €€ (POPMBI:

- BBIIOJIHEHHUE IOMAIIHUX 33/IaHUH Pa3HOOOPa3HOTo Xapakrepa. ITo — pa3paboTKa alrOpUTMOB, OO0 U U3ydCHHE
JIATEPaTypPHBIX HCTOYHUKOB, ITONCK (PaKTHIECKUX JaHHBIX, HEOOXOMMUMBIX JUIS PeIICHHUS 3a1aY; HOA00p MILTIOCTPATHBHOTO H
OIMcaTeTbHOT0 MaTepuaa Mo OTJeIbHBIM pa3zieniaM Kypca B ceTi HTepHeT;

- BBINOJHEHNE WHIUBHIYaIbHBIX 33JaHUH, HATIPABICHHBIX HAa PA3BUTHE y CTYAECHTOB CAMOCTOSITEIbHOCTU U MHUIIUATUBBL.
VunuBuaya bHBIC 3aaHUS MOTYT ITOTY4YaTh KaK KaKABIA CTYAEHT, TaK M BCE CTYACHTHI TPYIIIIHL.

KoHcynpTanmy MOTyT IPOBOJUTELCS B T.4. C UCIIOIB30BAaHHEM HHTEpHET-TeXHONIOrHii: e-mail, Skype, MS Teams (B wacTHOCTH, B
(hopme BueoKoH(EpeHIil), oprann3auy padodel TPyMIbl B COUUATBHON ceTH U Apyrux ¢popm B3aumozaencTsus (Teaedon, Viber,
WhatsApp, etc.)

Jlexiuu TOMKHBI HOCUTH YCTAaHOBOUHBIH U 0030pHEIH XapakTep. CTyIeHT 3HAKOMUTCA ¢ 00Iel MpodaeMaTHKOi U TepMHHOIOTHEH
(B TOM uHCIIE U HAa QHTTIMHCKOM s3bIKE), OCHOBHBIMU MOJIOXKEHUSMH paccMaTpuBaeMoil TeMsl. IIpu npesncTaBieHnn MaTepuana
PEKOMEHIyeTCs UCIIONB30BaTh IPE3EHTAINH, HOATOTOBIeHHBIE B PowerPoint. Craifipl TO/KHEI HOCHTH WIUTIOCTPATHBHEBIN XapakTep
¥ HE JJOJDKHBI U3JIUIITHE TIePerpykaThCsi TEKCTOM U CTAHIAPTHBIMHA MAaTeMaTHIECKIMH ITPe0Opa30BaHUSIMU.

ITo oxoHYaHHMU U3TI0XKEHHUS ICKIIMOHHOTO MaTeprana 0003HauaeTcsl MepedeHb TeM MPAKTUUECKUX 3aHITHIH, TTOCBAIIEHHBIX
PAacCMOTPEHHBIM BOIPOCAM, YKa3bIBaeTCs Ipa(uK UX pacCMOTPEHUS M PEKOMEHIOBAHHAs JOTIOIHUTEIbHAS JINTEPATypa s
YIIyOJIEHHOTO U3YdEHHS IPOOIIEMBI.

K MoMeHTy npoBeeHUsI MPAKTHYECKOT0 3aHATHS CTYICHT JOIDKCH H3yYHTh MaTEpHUAaIbI 110 3asBICHHON TeMe Ha YPOBHE
TIOHMMAaHHS, B paMKaX HCTOYHHUKOB, ITPEITIOKEHHBIX JIGKTOPOM, HITH IO BEIOOPY CTyIeHTa. B wacTHOCTH, A7 yrioyOIieHHOTO
OCBOCGHHS OT/IETIFHBIX BOIIPOCOB MO BCEM pa3jeiaM IMPOrpaMMbl BeCbMa IeJIecO00pa3HO PYKOBOACTBOBATECS CIIEAYIOIIAMHU
y4eOHHMKaMH, HAIMCAHHBIMU COTPYIHUKAMHU Kadeapsl TeXHOIOrU MaTepHaioB MEKTPOHHUKH:

®du3rKa MarHUTHBIX SBJICHHHA B TBepAbIX Tenax // JI.M. Jlettok, M.H. [llunko, A.T. Mopuenko u ap. (tmudp 11-6 ®-503): T.1, 1995,
T.2, 1996.

IIpakTrdeckue 3aHATHUS IPOBOIATCA B (POPME AUANOra MEXKIY CTYJCHTOM H MPENnoaBarelieM, U PU3BaHbl POPMUPOBATH Y
CTYICHTOB YIIIyOJIGHHOE IIOHUMAaHHE KaK OOIIIX, TAK U YaCTHBIX BOIIPOCOB (PU3MKHM MarHUTHBIX SIBJICHUH KaK B 00bEMHBIX
CIUIOIIHBIX TeNaX, Tak M B pa30aBICHHBIX U HU3KOPAa3MEPHBIX CHCTEMAaX, TeTePOTeHHBIX Cpeflax U CTPYKTypax, a TakxkKe
BO3MOXHOCTH IIOCTPOCHUSI IPHOOPOB B MHTETPATEHOM HCIIOTHEHUH, HAaHO- 1 MEKPOYCTPOHCTB Ha MX OCHOBE. B mepByro ouepens
nperoaBaTelib JOIKCH IOMHTEPECOBAThCS, BCE JIM ACTICKTHI PACCMATPHBAEMOM IPOOIEMBI H3JI0)KEHBI MOHSITHO M OTBETUTH Ha
BOITPOCHI CTYACHTOB, a 3aTeM, Oeceysl C ayIUTOPUEH, BEISICHUTE IPABUIIBHOCTD, LEIOCTHOCTD M JIOTHYECKYIO CTPOHHOCTD
C(hOPMHPOBABIINXCS y CTYICHTOB IIPECTaBICHHUII 1, B CITydae HEOOXOIUMOCTH, YCTPAHNUTH IPOOEITBI M CKOPPEKTUPOBATH
CKJIaJBIBAIONIYIOCS KapTUHY.

B nporiecce npoBeeHns MpakTHYECKOTO 3aHsITHS CTYICHTHI JIOJDKHBI B KPATKOI MUCEMEHHO# (hopMe 3a(hUKCHPOBATh CYTh
PacCMOTPEHHBIX 3a7ad U METO/IOB UX PEIICHUS.

IIpu BEIOTHEHNY 3a/IaHU, CBSI3aHHBIX C KOMITBIOTEPHBIM MOJICITHPOBAHUEM B paMKax MPEJCTABICHNH (H3UKH MarHeTu3Ma
pekoMeHayercs ucnoib3oBaTh Excel, Mathcad u T.11. mporpaMMHBIE IPOAYKTHL.




