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1. ®usuka 1. 03.03.02/33.01
HanpasJieHue NoaAroToBKU Konx HanpaBJ/ieHUs1 ¥ YPOBHSI OATOTOBKHU
1. ®usuka 1.03.03.02
[IporpamMmma MozyJisi COCTaBIEHA aBTOPAMM:
Yuyenas
Ne ni/mn @ammist Hus CTeleHb, Y4eHoe Jo/zkHOCTH Ioapasaenenne
OT4ecTBO ’
3BaHue
1 Bboctpem Upuna KaHauzaaT JoueHt TEOPETUYECKON U
I'ennanbeBHa ¢buzuko- MaTeMaTH4eCcKOH (pr3uku
MaTeMaTHYeCKUX
HayK, JOLIEHT
2 BacbekoBckuit JIOKTOP (pr3UKO- 3aBeayroniuit MAarHeThu3Ma U MarHUTHBIX
Bnagnmup MaTEMaTHYECKUX Kadenpoi HaHOMAaTEPUaIoB
OneroBu4 HayK, podeccop
3 NBanoB Brnagumup KaHaugaT CTapIIui Hay4YHbIN OTtnen MargeTusma
EnuzapoBuu (buszuko- COTPYAHUK tBepAbix Ten HU OIIM
MaTeMaTHUYECKUX
HayK
4 KaraeB Bacunuii KaHAUatT Houent MarHeTU3Ma U MarHUTHBIX
AHaToIbeBUY ¢uzuko- HaHOMAaTEPHAJIOB
MaTeMaTHYECKUX
HayK, JOLIEHT
5 Hes3naxun Jmutpuit KaHIuaaT HoueHt MarHeTn3Ma U MarHuTHBIX
CepreeBuu ¢buznKo- HaHOMAaTEPHAJIOB
MaTeMaTHYeCKUX
HayK, 0e3
YYEHOTO 3BaHHS
CoraacoBaHo:

praBHeHI/Ie 06paSOBaTeJIBHLIX nporpamm

E.C. Komaposa




1. OBIIAA XAPAKTEPUCTUKA MOJAYJISl ®u3uka MAarHUTHBIX MAaTePUAJIOB

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

B wmoayne BXOmAT aucuMIUIMHBL «JlOMEHHass CTPYKTypa M MpPOLECCHl IE€pEMArHUYUBAHU,
«Pe30HaHCHbIE M pellaKCallMOHHBIE SIBJICHUS B MarHeTukax», «KBaHTOBas TeOpHsl MarHeTU3May,
«Duznyeckoe MaTepuagoBeAeHUE», « IKCIIEPUMEHTAIbHbIE METO/Ibl B MarHeTu3Me». B TakoM couetanuu
oHH (OPMHUPYIOT IIEIOCTHOE MPEACTABICHUE O (PU3UKE, TEXHOIOTHIX MOTYUYeHUS U cepax MPUMEHEHHUS
OCHOBHBIX THUIIOB MarHUTHBIX MaTEPUAJIOB. B T€UeHNE HECKOJIBKUX CEMECTPOB CTYICHTHI U3YUYatOT OCHOBBI
KBaHTOBOU TEOPHH MarHUTOYTIOPSAOYCHHOTO COCTOSHUS, (PU3NIECKUE 3aKOHOMEPHOCTH (HOPMUPOBAHHUS
(YHKIIMOHATLHBIX CBOWCTB MarHUTHBIX MaTepUasOB, BKIIOUYAsh HAHOMATEPHUAJbl, METOIUKHA H3MEPCHHUS
9THUX CBOMCTB.

1.2. Ctpykrypa u 00beM MOYJIA

Tabnmuma 1
O0beM AMCUMIIIMH MOAYJIS
Ne 1 BCEro MOIYJIsl B 3a4eTHBIX
Iepeyensb TUCHUATUIMH MOTYJISI B OCJEA0BATETLHOCTH HX OCBOECHHS

n/n eTHHUIaX
1 JloMeHHasi CTpyKTypa ¥ NpOLECChl IEpeMarHuYMBAHUS 3
2 KBaHTOBas Teopust MarueTusMa 4
3 Pe3oHaHCHBIE U peflakCallMOHHBIE SIBJIEHUSI B MArHETUKAX 4
4 du3nyecKkoe MaTepUaIOBEICHUE 3
5 BKCHepI/IMCHTaJ'IBHBIe METOAbI B MATrHETU3ME 2
HUTOTI'O o moyso: 16

1.3.11ocsienoBaTE ILHOCTH OCBOEHHMSI MOYJIS B 00pa30BaTeJIbHOM NporpaMmme

IIpepexkBU3UTHI MOYJIS 1. OO6mas ¢pusnka
2. OO6muit pu3nuecKuit NpaKTUKyM
3. MarneTusm KOHJEHCUPOBAHHOTO COCTOSHUS

ITocTpeKBU3UTHI M KOPEKBU3UTHI He npexycmoTrpensl
MOYJIst

1.4. PacnipenejieHue KOMIETEHUMII IO AUCHMIVIMHAM MOAYJsl, IUIaHHpyeMble pe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

TaOnwuma 2



Ilepeyennb
AUCHUTINH

Koa u HauMeHOBaHMe

IInanupyemble pe3yJbTaThl 00yUeHHs

KOMIIeTeHIIMH (MHAUKATOPHI)
MOYJIAA
1 2 3
Jomennas OIIK-1 - Cnocoben 3-2 - UHTepnpeTupoBaTh OCHOBHBIE
CTPYKTypa u HCIOJIb30BATh TEOPETUYECKHUE MOTOKEHHS PyHIaMEHTATbHBIX
MIPOLIECCHI (byHIaMeHTalbHbIE pa3aesioB eCTECTBEHHBIX HAayK, HEOOXOAUMbIE
MepeMarHu4yMBaH | 3HaHUSA, IOJyYEHHBIE B JUISL OCBOCHUS KOMITETEHIIUH 110 MPOHITIO
us o0jacTy MaTEMaTHUECKUX | JeSTeIbHOCTH
U €CTECTBEHHBIX HayK, B
PO eCCHOHATbHOM V-2 - AHaJII/‘IJSI/IpOBaTB pe3yabTaThl
eSITENBHOCTH HaOIOICHUH 1 C-)KCHepI/I%\’/IeHTOB c
MCIOJIb30BaHNEM 3HAHUHN (yHIaMEHTAIbHBIX
pa3aesioB ECTECTBEHHBIX HAYK U O0OBbEKTUBHBIX
3aKOHOB IIPUPOJIbI
I1-2 - JleMmoHCTpHUpOBaTh HABBIKK
HCIOJIb30BAaHUSI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPUN U
MIPUHIIMIIOB B BAXKHEHIIINX MPAKTUYECKUX
MIPUIIOKEHUSAX
-1 - JleMOHCTpUpPOBaTh HABBIKU
camMoo0pazoBaHus
[IK-1 - Criocoben 3-1 - 3HaTh OCHOBHBIE METObI TEOPETUUECKUX
UCIOJIb30BaTh 3HAHUS Y DKCIEPUMEHTATbHBIX (PU3NIECKUX
(byHIaMeHTaIbHbIX UCCIIeIOBaHUI
pasnenoB oOmel u
TEOpETHYCCKOH (H3HKH V-1 - CamocTosTeNnbHO (bopMmep?BaTb
JU1 pereHus 3aJjauy B paMKax pacCMaTpUBaeMOM MpoOIeMbl
npodeccronanbubixX 3a1a4 | [1-1 - [IpeanaraTs HCIIONB30BAHHUE METOIOB
B 0011acTH (PU3HKH TEOPETUUYECKUX U IKCIIEPUMEHTATbHBIX
MarHuTHBIX SBJICHUH, (bu3NYECKUX HCCIeT0BaHUN NIPU PEeLICHUN
MEJULIUHCKOU U MOCTaBJICHHBIX 3a7a4
TeopeTHYecKor (PU3UKH,
¢buzukn
KOHJICHCUPOBAHHOI'O
COCTOSTHUSI
KBanToBas OIIK-1 - Criocoben 3-2 - UaTepnpeTupoBaTh OCHOBHbBIC
Teopus UCIIOJIb30BAaTh TEOPETUYECKHUE MOTOKEHHS PyHIaMEHTATBHBIX
Mar"HeTusma (dbyHIaMeHTalbHbIE pa3aesoB eCTECTBEHHBIX HAyK, HEOOXOANMbIE

3HAHHMS, MTOJyYCHHBIC B
00JIaCTH MaTEeMaTHYECKUX
Y €CTECTBCHHBIX HAYK, B
npodeccroHanbHOM
ACATCIIbHOCTHU

JIIS. OCBOCHHS KOMITETCHIIUM T10 HpO(i)I/IJ'IIO
ACATCIIBHOCTHU

V¥-1 - OnpenensaTs NyTH pelieHUs 3aaa4
npodecCHOHATIBHON AEATEIHOCTH, OIIUPAsICh
Ha 3HaHUS OCHOBHBIX 3aKOHOMEPHOCTEH,
3aKOHOB, TEOPUH MaTEMaTUKU




I1-2 - JleMOHCTpUpPOBaTh HaBBIKU
HCIOJIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPUI U
IIPUHLIMIIOB B BKHEHILINX MPAKTUYECKUX
MIPUIIOKEHUAX

H-1 - IleMOHCTpHUpPOBAaTh HABBIKU
camo0o0pazoBaHus

I1K-1 - Cnioco6en
WCTIOJIH30BATh 3HAHHUS
(byHIaMEeHTaIbHBIX
pasnenoB oOe u
TeOpeTndecKon Hpu3nKu
IUTSL pEIICHUS
npodeccroHaNbHbIX 3324
B oOyiactu pu3uKu
MarHUTHBIX SIBJICHUH,
MEIUIIMHCKON U
TeopeTudeckoi (hu3mkKwy,
(107637091
KOHJCHCUPOBAHHOTO
COCTOSTHHS

3-1 - 3HaTh OCHOBHBIE METO/IbI TEOPETUUECKHUX
Y SKCTIEPUMEHTAIIBHBIX (PH3HUECKUX
UCCIIEI0OBaHUI

VY-1 - CamocrosiTeasHO (GOPMYITHUPOBATH
3a/la4y B paMKaxX paccMaTpuBaeMoi mpoOi1eMbl

I1-1 - Ilpenyarats HCNIONb30BaHUE METOI0B
TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX
(U3NIECKUX UCCIIEIOBAHUH TP PEIICHUH
IIOCTAaBJICHHBIX 3a/1a4

Pe3onancuele u
penakcaloOHHbIE
SIBJICHUS B
MAaArHeTukKax

OIIK-1 - Criocoben
WCIIOJIb30BATh
(byHIaMEeHTaIbHBIC
3HAHUS, TIOJyYCHHBIC B
00J1aCTH MaTEMaTUYECKUX
Y €CTECTBCHHBIX HayK, B
npo¢eCcCuOHAITBHON
JeSITeTbHOCTH

3-2 - UHTepnpeTupoBaTh OCHOBHBIE
TEOPETUYECKHUE MOTOKEHHUS PYHIaMEHTATbHBIX
pa3aesoB eCTECTBEHHBIX HAayK, HEOOXOAUMbIE
JUIsL OCBOCHUS KOMITETEHIIUH 110 MPOpHITIO
NeSITeIbHOCTH

V-2 - AHanu3upoBaTh pe3yIbTaThl
HaOJI0IEHUH U HKCIIEPUMEHTOB C
UCIOJIb30BaHUEM 3HAHUN (PYHIAMEHTAIBHBIX
pa3zenoB eCTECTBEHHBIX HAYK U 0OBEKTUBHBIX
3aKOHOB IIPUPOJIbI

I[1-2 - JleMOHCTpUpPOBATH HaBBIKU
HCIOJIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPUN U
IIPUHIUIIOB B BXKHEHIIINX MTPAKTUYECKUX
MPUIIOKEHUAX

JI-1 - JIeMOHCTpUPOBATh HABBIKU
camoo0pazoBaHus

ITIK-1 - Cnocoben
MCIIOJIb30BaTh 3HAHUS
dbyHIaMEHTATBHBIX
pasnenoB oOmei u
TEOPETHICCKON (PU3UKHU
IUTSL peIICHUS
npoeCCHOHATBHBIX 33124
B o0ylacT (pu3uKu

3-1 - 3HaTh OCHOBHBIE METO/IbI TEOPETHUECKHUX
Y SKCIEPUMEHTATbHBIX (PU3NIECKUX
HUCCIIEIOBAaHUN

V-1 - CamocrosiTenbHO GOPMYIHPOBATH
3aJjauy B paMKax paccMaTpUBaeMOi mpooaembl

II-1 - [Ipenarate NCIONB30BaHUE METOZOB
TCOPCTUICCKUX U SKCIICPUMCHTAJIbHBIX




MarHUTHBIX SIBJICHUH,
MEIHUIIMHCKON 1
TEOpeTHYECKON (PU3UKH,

(U3NIECKUX UCCIIEJOBAHUH NP PEIICHUH
IIOCTAaBJICHHBIX 3a/1a4

buzukn
KOHJIEHCUPOBaHHOI'O
COCTOSIHUSI
dusnueckoe OIIK-1 - Cniocoben 3-2 - HTEpnpeTupoBaTh OCHOBHBIE
MaTEpUAIIOBEICHU | UCIIOJIB30BATh TEOpPETUYECKHE MOJIOKEHHS (PyHIaMEHTaIbHbIX
e (byHIaMeHTalIbHbIE pa3zenoB eCTECTBEHHBIX HAYK, HEOOXOIUMbIE
3HaHUS, TIOJyUYEHHBIE B U1 OCBOCHUS KOMIIETEHIIMH 10 TPOHITIO
00JIaCTH MaTEMaTUYECKUX | ACATEIbHOCTU
U €CTECTBEHHBIX HayK, B
HpOecCHORATBHOM V-2 - AHanpisnpOBaTL pe3yJIbTaThI
ESTENBHOCTH HaOJt0IeHU 1 3Kcnep1/n:/[eHTOB c
MCIOJIb30BaHNEM 3HAaHUHN (yH/IaMEHTaIbHbBIX
pa3zeoB eCTECTBEHHBIX HAyK U 0OBEKTUBHBIX
3aKOHOB IIPUPOIbI
I1-2 - JleMOHCTpUpPOBaTh HaBBIKU
HCIIOJIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYUYHBIX 3aKOHOB, TEOpU U
IIPUHLIMIIOB B BKHEMILINX MPAKTUYECKUX
MIPUIIOKEHUSAX
J1-1 - JleMOHCTpUPOBAaTh HABBIKU
caMmoo0pa30oBaHMs
[1K-1 - Criocoben 3-1 - 3HaTh OCHOBHBIE METO/Ibl TEOPETUUECKUX
HCIIOJIb30BaTh 3HAHUS Y 3KCTIEPUMEHTAIIBHBIX (PU3HMUECKUX
(byHIaMeHTaIbHBIX HCCIIeI0BaHUI
paznenoB oO1ei u
TeopeTHUeCKOi (H3HKH V-1 - CamocTosiTeNnbHO cbopMmep(v)BaTL
JU1 pereHus 3aJjady B paMKax pacCMaTpUBAEMOM MpoOIeMbl
npoeccuonanbHbIX 3a1a4 | [1-1 - [IpemiaraTs HCHOIBE30BAHUE METO/IOB
B 001aCTH QU3UKH TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX
MarHUTHBIX SBJICHUM, (U3NYECKUX UCCIIEJOBAHUH NP PEILICHUH
MEJULUHCKON U [MOCTABJEHHBIX 3a/1a4
TeopeTuieckon (hu3mKwy,
(107637091
KOH/IEHCUPOBAHHOT'O
COCTOSIHUS
Okcnepumentans | OIIK-1 - CnocoGen 3-2 - UHTepnpeTupoBaTh OCHOBHBIE
HbIE METO/IbI B HCII0JIb30BATh TEOPETUYECKHE MOJOKEHHS (PyHIaMEHTaIbHBIX
MarHeTus3me (byHIaMeHTaIbHBIE pa3enoB eCTECTBEHHBIX HAYK, HEOOXOIUMBbIE

3HaHUA, HOJIy‘ICHHBIC B
00J1acTH MaTEMaTHYECKHUX
" €CTCCTBCHHBIX HaYK, B
npodeccrnoHaTbHOM
NEATETLHOCTH

JUTSE OCBOCHHSI KOMITETEHITHH 110 TIPOQIITIO
JEATEIIbBHOCTH

V-1 - Onpenensate MyTH peuieHus 3aj1a4
npodeccroHaNbHO 1eATeNbHOCTH, OMUPAIChH




Ha 3HaHUs OCHOBHBIX SaKOHOMepHOCTef/'I,
3aKOHOB, TCOPUHU MATCMATHUKNU

V-2 - AHanu3upoBaTh pe3yJbTaThl
HaOJII0/IEHUH ¥ SKCIIEPUMEHTOB C
MCIOJIb30BaHHEM 3HaHUH (yH/IaMEHTaIbHbBIX
pa3aesioB €CTECTBEHHBIX HAYK M OObEKTHUBHBIX
3aKOHOB TIPUPOJIbI

I1-2 - JleMOHCTpUpPOBaTh HaBBIKU
HCII0JIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYUYHBIX 3aKOHOB, TEOPUI U
IIPUHILIMIIOB B BKHEHILINX MPAKTUYECKUX
MIPUIIOKEHUSAX

J-1 - IleMOHCTpHUpPOBAaTh HABBIKU
camo00pazoBaHus

I1K-1 - Cnioco6en
WCTIOJIH30BATh 3HAHHUS
(byHIaMEeHTaIbHBIX
pasnenoB oOie u
TeopeTndeckon Gpu3nKu
IUTSL pEIICHUS
npodeccroHaNbHbIX 3324
B o0nacTu pusnku
MarHUTHBIX SIBJICHUH,
MEIUIIMHCKON U
TEOPETHUECKON (PU3UKH,
(107637091
KOHJEHCUPOBAHHOTO
COCTOSTHUS

3-1 - 3HaTh OCHOBHBIE METO/IbI TEOPETUUECKHUX
Y SKCTIEPUMEHTAIIBHBIX (PH3HUUECKUX
UCCIIEI0OBaHUI

VY-1 - CamocrosTensHO GOPMYITHUPOBATH
3a/layy B paMKaxX paccMaTpuBaeMoi mpoOi1eMbl

[1-1 - [IpeanaraTe UCMONB30BAHUE METOOB
TEOPETUYECKUX U IKCIIEPUMEHTAIIbHBIX
(U3HYECKUX HCCIIETOBAHUIN TIPU PEIICHUN
MOCTaBJICHHBIX 3a/1a4

1.5. ®opma o0yuenust

OOy4enue 1Mo TUCIUIUTMHAM MOIYJISI MOKET OCYIIECTBIISITECA B OUHON (opMax.




PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
JloMeHHasi CTPYKTYpa H MPouecchl
nepeMarHH4MBaHHA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHue
1 BacekoBckuii Bnagumup JIOKTOP (pr3HKO- 3aBeyIOIIMit MarHeTusMma u
Onerosuy MaTeMaTHYEeCKHX kadeapou MarHUTHBIX

HayK, mpodeccop HaHOMAaTEePHaIoB
2 WBanos Bragumup KaHauAaT (PU3HKO- CTapIInii Otaen MmarueTu3Ma
Enuzaposuu MaTeMaTHUYECKUX Hay4HbIN TBepAbIX Ten HUN

HayK COTPYIHUK OIIM

PeKOMeHIIOBﬂHO y‘leﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTUTYTA EcTecTBeHHBIX HAayK U MaTCMAaTUuKA

ITIpoTtokon Ne 3 ot 17.03.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Bacbkosckuii Bnagumup Ogerosuy, 3aBeayrommii kadeapoii, MarHeTu3Ma 1 MArHUTHBIX
HAHOMATEPHAIOB

e WsanoB Bragumup Enusaposuy, crapmuii Hay4Hbli COTPYAHHMK, OTaeJ MarHeTu3Ma TBepaAbIX
Te1 HUU ®IIM

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs ) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepennnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOMHCHO obecneuums opmuposanue 3aniaHupOBAHHLIX KOMNEMeHYul U NOo360aUm
06yuarOuemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHIAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YpOBeHb KAK NO COOEPICAHUI0, MAK U NO 21ybuHe npopabomxu
Mamepuana OUCYUNIUHbl. Mo npoUcXo0Um 3a cuem KIo4eHUss OONOIHUMENbHOU unpopmayuu. JJannbvlii ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 PAMKaX Kypcad U CMENCHbIX KyPco8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPozpammbl
Oeticmeuil. Ocsoerue OaHHO20 YPOBHS Pe3VIbMamoe 00yueHUs NO380AUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCIU
U OMEEemMCmMEEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. SHAHUU U YMEeHUL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kona
Pasnen, Tema
pasaea, MHCHHILIAHBI Copnepxanue
TEeMBI

OcHoBHBIE (pr3HYECKHE XapaKTEPUCTUKN MarHETHKOB,
P1 Beenenne OTIPEEISIONINE KaUeCTBEHHBIE U KOJMYECTBEHHBIE apaMeTphl
MPOIIECCOB HAMArHUYMBAHUS U IepeMarHUYMBaHUSI.

KpuBble HamarHM4YMBaHMUs HEOTPAHUYEHHBIX MOHOKPHCTAJIIOB
reKcaroHaJlbHOH M KyOW4ecKOW CHMMETPUH BIIOJIb OCHOBHBIX
KpHUcTaiorpaguyeckux HanpasieHuil. HamaranuuBanue
IJIACTUHBI OJHOOCHOTO MArHETUKA IyTEM CMEILCHUS JOMEHHBIX
rpanul. KpnuBble HaMarHHYMBaHYsI SJUTUIICOUIATBHOTO
MarHUTOOJHOOCHOTO 00pa3sla Npy yuéTe BpalleHus
HaMarHWYeHHOCTH U CMEIIEHUS TOMEHHBIX TPaHMUII.

M30TpOonHbIN ABYXIIOAPEMIETOUHBIN (hepprUMardeTUK: KpuBas
Hamarunuusanue p Y P bepp p
P2 HaMarHU9IMBaHUS; MarHUTHBIC ()a30BBIC TIEPEXOIHI,
MOHOKPHUCTAJIJIOB
WHIYIMPOBAaHHBIC MATHUTHBIM 10JIeM; dazoBas T-H aumarpamma.
KpuBast HamarHuauBaHus TPEXTOAPEIETOUHOTO eppUMarHeTHKa.

MarauTooJHOOCHBIH aHTH(DEepPOMArHETHK: KPUBHIC
HaMarHWYUBAaHUS BJIOJb M MIEPIICHIUKYIISIPHO OCH JIETKOTO
Hamarunuusanus (OJIH). Xapakrep nHamaranuuBanus saosns OJIH
B 3aBUCHMOCTHU OT COOTHOLICHUSI BEJTMYMH OOMEHHOTO
B3aUMOEHCTBYSA U MarHUTHON aHU30Tponuy. MeTaMarHeTHKH.
30HHBIE MATHETUKHU B CHJIBHOM MarHMUTHOM IIOJIE.




P3

Hamaramuupanme PpCaIbHBIX
Mara€TuKoOB

OcHOBHBIEC XapaKTEPUCTUKH MPOLECca HAMAarHUYUBaHUSL.
OwMnupuyeckuii 3akoH Pemest.

HamaranumnBanwue myTéM BpaiieH!s] HAMarHMYEHHOCTH B CI1a0bIX
TIOJISIX : HaYaJIbHAS! BOCTIPUIMYUBOCTD B TTOJTMKPHCTAITTIECKIX
obpasiax ¢ pa3InIHBIM XapaKTEPOM MarHUTHOW aHU30TPOITHH.

HamaranunBaHue B CHIIBHBIX MAarHUTHBIX MOJISIX: 3aKOH
MIPUOJIMDKEHUS K HACBIILEHHIO U1l OJJHOOCHBIX U MHOTOOCHBIX
MarHeTUKOB. 3aKOH MPHUOIKEHHUS K HACHIIIEHUIO B aMOP(PHBIX
MarHeTHKax.

HamarnunumBanue nyTéM cMENIEHUS JIOMEHHBIX TPaHMUII.
YpaBuenue sHepreTudeckoro 6ananca Konmopckoro. Pazmmunbie
MOJIENIN HaYaJIbHOM BOCTIPUMMYHMBOCTHU: HANIPSKEHUH, THOKOM
JIOMEHHOW CT€HKH, BKIFOUEHUU.

P4

MarHuTHbIN TUCTEPE3UC

®dopManpHOE OMUCAHUE MATHUTHOTO THCTEepe3nca. [leTs
rucrepesuca Penes. luarpamma Ilpeiizaxa.

HeoOparumoe BparieHrne BeKTopa HAMarHI4eHHOCTH B OJJHOOCHOM
¥ MHOTOOCHBIX KpHCTaJlIax.

MuKpoMarHuTHBIN MOJAXO0J] K ONMCAaHMIO MTpoIlecca
nepeMaroHnivuBaHusA. MOI[GJII/I HEOOHOPOOHOTI'O IEpEMArHn4uBaHus
OECKOHEYHOT0 IWINHpa: "3akpyuuBanue", "u3rud".

ITapagokc bpayna. Bousaue nedekToB Ha MAarHATHBIN THCTEPE3HC,
00yCIIOBJICHHBI HEOOPAaTUMBIM BpalllcHUEM HaMarHHYCHHOCTH.
OCc0o0EHHOCTH MarHUTHOHN CTPYKTYPBI 1 MAarHUTHOTO THCTEPE3UCa
MEJIKUX YaCTHII.

Heobpatumoe cMmenienne TOMeHHBIX TpaHull. KospiuTtusHas cuma
B MOJIETISIX HAIPSKEHUM, BKItOUeHU. TOHKUE JOMEHHBIE
rpaHuLBbL.

PS

MarauTHas JOMeHHas
CTpYKTypa

Metoapl U3y4YCHHS TOMEHHOW CTPYKTYPhI i UX CPaBHCHHE.
OKCIEPUMEHTAILHBIC METOBI U3YUCHUS JOMEHHOM CTPYKTYPHI.
[Ipobnema MarHuTOCTATUKH. MOMENN TOMEHHON CTPYKTYPBI
Kurrens, Jlannay-JIudmmia, Maneka-Kambepckoro, Koii-DHiia.

Pe

DEeHOMEHOTIOTMYECKNE MOJEITN
JIOMEHHOM CTPYKTYpBI

0O0630p BUIOB TIOMEHHOM CTPYKTYPBI HAa Pa3INIHBIX
KpHUCTAIIIOrpaQUUeCcKUX MIOCKOCTSIX, BIUSHUE TONIIMHBL. BiusHue
BHEIIHUX BO3JEHCTBUI: TeMIepaTypbl, MEXaHUIECKUX
HaNpsDKEHUH, MarHUTHOW TPEABICTOPHH Ha TOMEHHYIO CTPYKTYPY
MarHMTHBIX KPUCTAJUIOB. MI3MeHeHNe JOMEHHOH CTPYKTYpBI IPH
JeCTBUY BHEIITHETO MOoJIsL. JJOMeHHast CTPYKTypa TOHKHX IUICHOK,
ee ¢azoBas TuarpaMma.

P7

MukpoMarHeTika JOMEHHBIX
TPAHHIL

JloMeHHbIE IpaHULIBI B MHOTOOCHBIX KpUcTauiax. BausHue
BHEILHETO MOJISI HA CTPYKTYPY U SHEPTUIO0 JOMEHHBIX I'PaHULL.
BuyTpeHHsg CTpyKTypa JOMEHHBIX IPaHUIl B INIACTUHAX U IJIEHKaX
C NEPIECHIUKYISPHON aHU30Tponuei. li3MeHeHne BHyTpeHHEN
CTPYKTYPBI JOMEHHBIX TPAHUIL IPU U3MEHEHUH TOJIIIUHBI TJIEHOK.
Oco0ble TUTIBI JOMEHHBIX TPaHUIl. ¥Y3KHE JOMEHHBIE TPAHUIIBI.
JIuHeiinble TOMEHHbBIE TpaHULbl. JJuHA-MUKa TOMEHHOU

CTPYKTYPBHI.




P8 Pemenue 3agau

Pemenne OpUIMHAJIBHBIX 3a/1a4 110 OCHOBHBIM pasacjiaM
JUCHUIIIIMHBL: HAMarHM4YnBaHUE MOHOKPUCTAJIJIOB,
HaMaron4muBaHUC pCaIbHbIX MAariH€TUKOB, MarHUTHBIN TUCTECPE3HC.

1.3. HanpaBneHI/Ie, BU/JIbl BOCOUTATEIBbHOMN ASATEIBHOCTH U HCIIOJIb3YyCMBIC TCXHOJIOTUH

Tabnuna 1.2
Hanpasnenu Bu
e i . i Texnonorus Pe3ynbpTarsl
BOCIIUTATEIIBHON | BOCHMTATENBHOM | popioroo oo KoMIeTeHms o6yqu1/1;1
JESTCIIEHOCTH NESTSIIEHOCTH NeSTEIPHOCTH y
[IK-1 - Criocoben I1-1 - ITpeanarats
UCIIONIb30BAaTh UCIOJIb30BaHUE
3HAHUA METOJIOB
(GyHIaMEHTAIBHBIX | TEOPETUYECKUX U
pasziesnoB o01ei u IKCIIEPUMEHTATIbH
Texnomorus N
IeJICHaIIPaBICHHA TEOPETUIECKON BIX (PU3UUYECKUX
¢dbopmupoBaHus .
g pabora c bu3uky s UCCIIEI0OBaHUM NTpU
. YBEPEHHOCTH U
uHpopManuen peleHus pelieHun
[Mpodeccronansu TOTOBHOCTH K
JUTST .. | mMpoecCHOHANBHBIX | MOCTABJIEHHBIX
0€ BOCIIUTaHHE CaMOCTOSITEIILHOM
UCIIOJTb30BaHUS B . 3a1a4 B 00JIaCTH 3a1a4y
YCHENIHON
MPAKTUIECKIX (U3UKN MAarHUTHBIX
poQeCCUOHAIIbH .
HEJIsIX . SIBIICHUH,
O eSATCIILHOCTH .
MEIUIIMHCKON U
TEOPETUYECKOMN
¢buzuku, Gusuku
KOHICHCHPOBAHHOTO
COCTOSTHUS

1.4. IIporpaMMa AUCHMITIIMHBI PeATU3yeTCsl Ha TOCy1apCTBEHHOM si3blke Poccuiickoil @enepanui .

2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

I[OMeHHaﬂ CTPYKTYpPaA M IPOUECCHI NNIEPEMATHUYNBAHUA

DJIEKTPOHHBIE pecypchl (M31aHNSA)

I. bopoBuk, E. C.; Jlekuuu 10 MarHeTusmMy

KypC JIEKLUU.;

https://biblioclub.ru/index.php?page=book&id=75475 (DnekTpoHHOE U3TaHKC)

2. I'yban, , A. 1O.; ®usuka MarHUTHBIX SBJICHHUI

W3/IaHHE)

IleuaTHBIE M3TaHUS

1. bokos, B. A.; ®u3nuka MarHeTuKoB :
[TetepOypr; 2002 (50 3k3.)

2. Uganos, C. B., Maprteimko, II. C.; M30pannbie rnaBsl Gu3ukud. MarHetusm. MarHUTHBIM pe30HaHC.

dazoBble nepexosl : Kypce aekuuii.; JIKM, Mocksa; 2008 (15 3k3.)

3. MymnukoB, H. B.; Maruetusm u MarHuTHble (a30Bble MEPEXObl :

®du3MaTiInT,

Mocksa;

yueOHuk.; M3marensctBo IOkHOTO (hemepanbHOro
yHUBepcutera, PocroB-Ha-Jlony, Taranpor; 2020; http://www.iprbookshop.ru/115544.html (DnekrporHOE

yueb. nmocobue i By30B.; ®TU um. A. ®. Moddpe PAH, Cankr-

yaeOHoe mocobue.; M3marenscTBo

2005;



VYpansckoro yausepcuteta, Exatepunoypr; 2017 (5 sk3.)

4. Kannaypoga, I'. C.; [lomeHHas CTpyKTypa MarHeTUKoB. OCHOBHBIE BOIMPOCHI MUKPOMArHETHUKH : Y4eOHOE
nocobue.; YpainbCKuil TocyapcTBEHHBIN yHUBepcuteT, CBepaioBck; 1986 (13 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

1. 3onanbHast HayyHast 6ubnanorexa Yp®dY. URL: http://lib2.urfu.ru/rus/

Marepnansl pis aun ¢ OB3

Becy xontent OBC mpencraBineH B Buje (ailioB crenuanbHOro (opmara Jisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIOJIB30BaHUEM SKPAHHOM JTYTIbI
Y HACTPOUKOM KOHTPACTHOCTH.

Ba3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMbI

1. Poccwuiickas rocynapcrBenHas oudmmorexa. URL: http://www.rsl.ru

2. l'ocynapcTBeHHas myOJMyHas HayqHo-TexHu4eckas ouommoreka Poccun. URL: http://www.gpntb.ru
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

JloMeHHasi CTPYKTYPa M NMpouecchl nepeMarHu4uBaHus

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CTIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM 00ecriedyeHueM

Tabnuua 3.1
Ne Buapl 3anaTui OCHAIIEHHOCTD CIeNHATbHBIX IlepeyeHb JMLIEH3UOHHOTO
n/n noMelleHuii U moMeleHuii as NMPOrpaMMHOI0 o0ecneYeHust
CaMOCTOATEIbHOM padoThI
1 Jlextuu Mebenb aytuTopHas C Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabounX MECT B RUS OLP NL Acdme
COOTBETCTBHUH C KOJIUYECTBOM

Office 365 EDUAS ShrdSvr ALNG

CTY/ICHTOB SubsVL MVL PerUsr B Faculty EES

Pabouee mecto npenoaasarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO

[Tonkmrouenue k cetn HTEpHET

2 [TpakTudeckue 3ausaTust | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOunX MECT B RUS OLP NL Acdmc
COOTBETCTBUH C KOJIMYECTBOM

Office 365 EDUAS ShrdSvr ALNG

CTYACHTOB SubsVL MVL PerUsr B Faculty EES

Pabouee mecto npemnonaBarens
Jlocka aynuropHas

[Tepudepuiinoe ycTpoiicTBO




[Toaxmrouenue k cetn HTEpHET

Koncynpranumn Pabouee mecTo npenoaasarens Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdme
Jocka aynuropHas
. . Office 365 ProPlusEdu ShrdSvr
Hepugepuittioe yctpoficrso ALNG SubsVL MVL PerUsr
[oxkmrouenne k cetr Muteprer | STUUseBnft Student EES
CamocrosTenpHas Mebenb ayauTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit

paboTa CTyICHTOB

KOJIM4YECTBOM pa60q1/1x MECT B
COOTBETCTBHHU C KOJIMYECTBOM
CTYACHTOB

[Tepugepuiinoe ycTpoicTBO

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaromuxcs

[Tonkmrouenue k cetu MHTEpHET

RUS OLP NL Acdme

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texymui KOHTPOJIb U
IIPOMEXKYTOUHAS
aTTecTanus

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYJCHTOB

Pabouee mecTo npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

[Tonkmrouenue k cetu MHTEPHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
KBaHTOBasi TEOPUS MArHETH3MA

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4eHOe 3BaHue
1 Bboctpem Upuna KaHIUAAT (PU3UKO- HoueHt TEOPETUYECKON U
I'ennanbpeBHA MaTEMaTUIECKHUX MaTeMaTU4ECKON
HayK, TOLICHT ¢buzukn

PeKOMeHZIOBaHO y‘lCﬁHO-MeTOJII/[‘leCKI/IM COBE€TOM MHCTHUTYTA EcTtecTBeHHBIX HAayK U MaTEMaTUuKu

ITporoxon Ne 3 or 17.03.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e bocrpem Upuna I'ennaabeBHa, /loneHT, TeopeTHYeCKOi U MaTeMaTHYECKON (PU3HUKHU

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMbI
P1 Beenenune. OpOuTaibHbIil U OneKTpoH B MarHUTHOM 1iosie. Y poBHHM Jlannay. KBaHTOBBIH
CIIMHOBBIM MarHeTH3M a¢ ekt Xomna. [lapamaruerusm [Naynu. Kpucrammyeckoe nose.
. IIpsamoii 06meH. Metons! Xaprpu-Poka. Ceepxodomen. Teopus
P2 OOMEeHHOE B3aUMOICUCTBUE P . PTp P P
Anzepcona. KocBeHHBII 00MeEH.
P3 MarnutHsie (ha3oBbIC ®da30BEIC MEPEXOIBI BTOPOTO MOpsiaKa. KoppensiuoHHas iiHa.
TIePEXOIBI. Kpurtnueckue SKCTIOHEHTHI. 3aKOHBI CKEHIIMHTA.
MonekynspHoe none. MarHuTHasi BOCIPUUMYUBOCTb U
P4 Teopus cpennero mosms.
CIIOHTAHHAsl HAMarHWYE€HHOCTh. THUIIBl MATHUTHOTO YIIOPSI0UYEHUSI.
Pemenune B orcyrcTBre nonsd. CrnuHOBas nenodka 2. Ilepexonnr
P5 Mopens M3unra u XY Mojenb. y . P
Kocrepnuu-Taynecca B iBymepHoit XY mMonenu.
DneMeHTapHbIe BO30YK/ICHHUS U MarHOHbI. HelnmHelHbIe CTUHOBEIC
Pé6 CIMHOBBIE BOJIHEL.
BOJHBL. TepMOaUHAMUKA MAaTHOHOB.
Teopems! JIn6a-Mattuca -1llynbia u Mapmramia. Henuneiinas o-
P7 KBaHTOBBIE CIHHOBBIE IIETIOYKH N
MOJIETh JUIsl aHTU(EPPOMATrHIUHOH IIETIOYKH.

1.3. HanpaBnenue, BUibl BOCIUTATEILHON JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
Hanpasnenue Bun Texnonorus KoMmnerenmnus Pesynprarsl
BOCIIUTATEIbHON | BOCIMTATEIBbHON | BOCIUTATEIbHOU o0ydeHus
IeSITEILHOCTH




JACATCIIBHOCTH JCATCIIBHOCTH

TIK-1 - Crocoben 3-1 - 3uarte

UCIIOJIb30BaTh OCHOBHBIE METO/IbI
3HaHUS TEOPETUYECKUX H
(GyHIAMEHTAJIBHBIX | DKCTIEPUMEHTAIbH
pazzenoB oouei u BIX (PH3UUECKUX
Texnonorus N .
LieJIeHallpaBIeHHA TEOPETUUECKON HCCIeI0BaHUI
dbopmupoBaHus
a1 paboTa ¢ bu3uKy IS
dopmMupoBaHue . YBEPEHHOCTH U
uHdopmarmen peleHus
WHPOPMAIIMOHHO TOTOBHOCTH K
. JUTS .. | mpoeccroHaNbHBIX
i KyJTbTYpHI B CaMOCTOSITENIbHOM
HCIIOJIL30BaHUS B . 3a1a4 B o0J1acTu
CETHU UHTEPHET yCIEUIHON
HNPaKTUYECKUX (U3UKN MarHUTHBIX
po¢eCCHOHAIIbH .
LEeJIsAX SBIICHUH,

OU IeATENbHOCTHU .
MEIUIUHCKON U

TEOPETUYECKOMN
(1071637097 11) 370 4
KOHJCHCUPOBAHHOT'O
COCTOSTHUS

1.4. IIporpamMmma AUCHUIUIMHBI pealii3yeTCsl Ha FOCYyIapCTBEHHOM si3blke Poccuiickoi denepanui .
2. YYEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
KBanToBasi Teopusi MarneTusma

DJIEeKTPOHHbBIE pecypchl (M31aHNSA)

1. Boncorckmii, C. B.; Marnetu3sm: MarHuTHbIE CBOWCTBa JAua-, mapa-, ¢eppo-, antudeppo-, u
beppruMarHeTUKOB : MoHoTpadws.; Hayka, Mockaa; 1971,
https://biblioclub.ru/index. php‘7page—book&1d =483412 (DneKTpOHHOE U3IaHNE)

ITeuyaTHbIe H3TaHUSA

1. Jlannay, JI. /1., Iluarposckuid, JI. I1.; Teopernueckas ¢pusuka : Yue6. nocodue mis ¢pus. cren. yu-tos : B 10
1. T. 3. KBanToBas mexanuka. HepenstuBucrckas teopus.- 4-e uza., ucnp. ; Hayka, Mocksa; 1989 (34 »k3.)

2. Levy, L.-P.; Magnetism and superconductivity; Springer, Berlin; 2000 (1 3k3.)

3. Vaiit, P. M.; KanToBas Teopust Maruetuzma; Mup, Mocksa; 1972 (7 3k3.)

4. Uzromos, 0. A.; MaraetusMm KOJUIEKTUBU3UPOBAHHBIX AIEKTPOHOB; duzmatiut, Mocksa; 1994 (1 sk3.)

5. Skomski, R.; Simple models of magnetism; Oxford University Press, Oxford; 2012 (1 3k3.)

6. Uztomos, 10. A.; ba3oBble Mojenu B kBaHTOBOM Teopuu Marnetusma; [ YpO PAH], Exatepun0Oypr; 2002 (3

9K3.)

Hpocbeccnonaﬂbﬂme 0a3bl AAHHbIX, I/lH(l)OpMaIlI/IOHHO-Cl'[paBO‘-lHI)Ie CHUCTEMBbI

3oHanbHast HayuHas 6ubnuoreka Yp®@Y. URL: http://lib2.urfu.ru/rus/

Marepnansl pis aun ¢ OB3



Becy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEIEHUS

CHHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BH/JI€, IPUTOTHOM ISl TPOUYTEHUS C UCTIOJIb30BAHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe U MOHUCKOBBIC CUCTEMbI

1. Poccwuiickas rocynapcrBenHas oudmmorexa. URL: http://www.rsl.ru

2. l'ocynapcTBeHHas myOJMyHas HayqHo-TexHu4eckas ouommoreka Poccun. URL: http://www.gpntb.ru

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

KBanToBas TEOpUSA MarHeTusma

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000py/1I0BaHNEM U MPOrPAMMHBIM OOecledyeHuemM

Tabmuma 3.1
Ne Buabl 3anaTui OCHALIEHHOCTD CIeNHAJTbHBIX IlepeyeHb JIMLEH3UOHHOTO
n/n l'lOMe].l.[eHﬂﬁ )78 l'lOMe].l[eHPlﬁ aJIs nporpaMmMHoOro ob0ecneyeHus
CaMOCTOATEIbHOM PadoThI
1 Jlexuu Mebenb aytuTopHas C Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOunX MECT B RUS OLP NL Acdme
z;’c’;‘;z‘;?m © KOTHACCTBOM 1 O ffice 365 EDUA3 ShrdSvr ALNG
4 SubsVL MVL PerUsr B Faculty EES
Pabouee mecto mpenoaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO
[Tonkmrouenue k cetn HTEpHET
2 [TpakTudeckue 3austusi | Mebenb ayaAuTOpHAs ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabO4MX MECT B RUS OLP NL Acdme
z;’(’;zzz?m © KOTHACCTBOM 1 O ffice 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo nmpenoaBarens
Jlocka aynutopHas
[Tonkmtouenue k cetn MaTepHeT
3 Koncynbsramuun Pabouee mecto npemnonaBarens Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc
Jocka aynuropHas
a 1 Office 365 EDUAS ShrdSvr ALNG
OAIHOTCHHE K CETH MIHTEPHET | o bsVL MVL PerUsr B Faculty EES
4 CaMocTosTenbHas Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
paboTa cTyIeHTOB KOJIMYECTBOM paboOvMX MECT B RUS OLP NL Acdmc
z;"’;zzzf:”“ © KOTHACCIBOM 1 O ffice 365 EDUAS ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES




[TepcoHanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00yYaromuxcs

[Tonkmrouenue k cetu MHTEpHET

Texymuit KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYACHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

IToaxnrouenue x ceru MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 ProPlusEdu ShrdSvr
ALNG SubsVL MVL PerUsr
STUUseBnft Student EES




PABOYASA ITPOTPAMMA JUCHUITJIMHBI
Pe3onaHcHbBIE U peJJAKCALMOHHbIE SIBJICHUSA B
MAarHeTHKax

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 BacekoBckuii Bnagumup JIOKTOP (pr3HKO- 3aBeyIOIIMit MargeTusma u
Onerosuy MaTeMaTHYECKHUX kadeapou MAarHUTHBIX
HayK, mpodeccop HaHOMAaTEPHAJIOB

PexoMeHg0BaHO y‘lCﬁHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUuKA

[Iporokon Ne 3 ot 17.03.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Bacbkosckuii Bnagumup Ogerosuy, 3aBeayrommii kadeapoii, MarHeTu3Ma 1 MArHUTHBIX
HAHOMATEPHAIOB

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TeMBbI

JvHamMu4eckre MarHUTHbIE XapaKTEPUCTUKU: JUHAMUAYECKas
METJIA TUCTEepEe3nca U €€ KOJMYECTBEHHBIE MapaMeTPhl;

P1 Bsenenue KOMIUIEKCHAs! MarHUTHAsI POHUIIAEMOCTh U €€ CBSI3b C
napaMeTpaMu 3JIeKTpruueckoi uenu. [IpuHuunsl u3mepeHus
JMHAMUYECKUX MAarHUTHBIX XapaKTEPUCTHUK.

MarsauTtHOE TI0JIe B MPOBOSAIIEM (hEPPOMArHUTHOM
MOJIyIIPOCTPAHCTBE. BiMsiHME BUXPEBBIX TOKOB HA COCTABIISAIOIINE
KOMIUIEKCHON MarHUTHOM IPOHULIAEMOCTH U IIOTEPU SHEPTHH HA
nepeMarHuuuBanue. Poib TOMEHHBIX rpaHul] B GOpMUPOBAHUH
noTeps 3Hepruu. [lyTu CHUKEHUs OTeph SHEPTHU B
3NEKTPOTEXHUUYECKOM CTaJIN.

BrusiHue BUXpEBBIX TOKOB Ha
P2 Mar"HuTHBIE CBOMCTBA
MarHeTHKOB.

[TepeMenHOE MarHUTHOE MMOJE B AUAJICKTpUKE. PasMepHBbIit
pe3oHaHc. MarHUTOCTPUKIIUOHHBIN pe30oHaHC. MarHUTHOE
nocieneucTBre. Y paBHEHUE MATHUTHOM BSI3KOCTH.
PenakcauuonHsblil ciekTp. BivsHre MarHuTHOro nociaeneucTBUs
Ha COCTABJISIFOIIIEC KOMIUICKCHOW MarHUTHOW TTPOHUIIAEMOCTH.
Tepmuaeckoe mocneneiicteue. Juddy3nonnoe mocmeneiicTeme u
CBSI3aHHBIE C HUM OCOOCHHOCTH CBOMCTB MarHETHKOB.

Pe3onancHbie U
peiIaKCallMOHHLIC SABJICHUSA B
00J1aCTH CPEeTHUX YaCTOT
nepeMarHuYHBaHUs

P3

[Ipupona marauTHOTO pe3oHaHca. YpaBHeHue Jlannay-Jludmmura.
IIpeneccrss MarHUTHOro MOMeHTa 0€3 3aTyXaHUs U IIPU HATWIUN
quccurnanyy 3Hepruu. Kiaccuueckas HHTepIpeTarys Iprupo bl
MarHUTHOTO Pe30HaHCa. DIEMEHTHI KIIaCCHYECKOH Teoprun
MAarHUTHOI'O PE€30HaHCa. MarHuTHBIN criekTp. PeppOMarHuTHBII

P4 MarHuTHbIA pe30HaHC




pe3oHaHC B 00pa3iax KOHESYHBIX pa3MepoB. BiusHue MarHUTHOM
AHU30TPOIINHU U JOMEHHBIX I'paHul Ha yactoTy ®MP. MaruurtHslil
pe3oHaHc B ¢eppu- u anTH(GeppoMarueTukax. CHHUHOBBIC BOJIHBI B
JIMHEMHON IIeMO0YKe MarHUTHBEIX MOMEHTOB. CIIMH-BOJIHOBOM
pe3oHaHc. Penakcanus MarHUTHOrO MOMEHTA. Y paBHeHue bioxa.
SnepHblit MarHUTHBIN pe3oHaHc. Ero 0ocOOEHHOCTH B
CIIILHOMarHUTHBIX BemlecTBax. DPdext Méccoayspa. Y cnoBus
HaOmoieHNs. PaKTOPHI, BIUAIONINE HA PE30HAHCHBIN CTIIEKTP.

DIeMEHThI JUHAMHUKHU

Mexanuzm ABWXXCHHA JOMCHHBIX I'paHUI] C IO3UIIUN YPABHCHUA

PS5 Jlanpay-Jludpmmna. DddhexTuBHas Mmacca TOMEHHON TPaHULIBL.
JIOMEHHBIX TPaHHUIT N
VYpaBuenue Jl€punra. Penakcanus 1 pe3oHaHC TOMEHHBIX IT'PaHHULI.
Pemenne opurnHanbHbBIX 33a4 O TEMATUKE TUCIUITIINHBL:
P6 Pemenue 3agau MarHMTOJAMHAMUKa HU3KHX U CPEJHUX YaCTOT EpEMarHUUMBaHUS;

MarHUTHBIN PE30HAHC; JMHAMUKA NOMCHHBIX I'DAHUILI.

1.3. HanpaBneHHe, BHUbI BOCITUTATSIIbHOM ACATCIIBHOCTH U UCII0JIB3YCMbBIC TEXHOJIOTHHN

on ACATCIIbHOCTH

MEIULIMHCKON U
TEOPETUYECKON
bu3uku, GU3NKU
KOHJICHCUPOBaHHOI'O
COCTOSTHUS

Ta6muma 1.2
Hanpasnenue ) Bun ) o —— T
BOCIIUTATENBHON | BOCIMTATENBHON | pooirrnror oo KoMIeTe s o6yquHs[
JEeSTEIIbHOCTH JEeSITEIbHOCTH JeSTeIBHOCTH y
[IK-1 - Cniocoben V-1-
UCIIOJIb30BATh CaMocCTOsATEIHHO
3HAHUA dbopmynHrpoBaTh
dyHIaMEHTAIBHBIX | 3a7a9y B paMKax
a3/1eJI0B O0IIENr U accMaTpHUBaEMOM
TexHoorus P N P P
IeJICHAIIPaBICHHA TEOPETUICCKON POOIEMBI
(dbopMupoBaHUS
s pabora ¢ bu3uKy 11t
. YBEPEHHOCTH U
uHdopmarmen peteHus
[Ipodeccronansu TOTOBHOCTH K
JUTSt .. | mpodeccrnoHaTbHBIX
0€ BOCITUTaHHE CaMOCTOSITENIbHOM
HCIIOJIb30BaHUs B . 3aj1a4 B 0051aCTH
yCHEIIHOMN
MPAKTHYECKHUX (bU3UKN MAarHUTHBIX
npodeccuoHanbH .
HEJSIX SBIICHUH,

1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .

2. YHEBHO-METOAUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

Pe3oHaHcHbIE U Pe¢IaAaKCAlIMOHHBIC AIBJICHUA B MArHCTHKAX

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. aBpos, B. I'.; ®eppoMarHuTHBIN PE30HAHC B YCJIOBHUSAX OPUEHTALIMOHHOTO MEpexonaa

®dusmatiut, Mocksa; 2018; https://biblioclub.ru/index.php?page=book&id=612825 (DnekTpoHHOE H3AaHUE)

: MoHorpadwus.;



2. bopoBuk, E. C.; Jlekumm mno wmarnmetusmy : Kypc Jjekuuid.; Pumsmatiaur, Mocksa; 2005;
https://biblioclub.ru/index.php?page=book&id=75475 (DnekTpoHHOE M3TaHKE)

IleuaTHble M31aHUSA

1. ®ununmos, b. H.; Y. 2 : [B 2 u.].; YpO PAH, ExarepunOypr; 2020 (2 3k3.)

2. bopoBuk, E. C., Epemenko, B. B., Munshep, A. C.; Jlekiuu no maruetuzmy; ®UIMATIINUT, Mocksa; 2005
(2 7k3.)

IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIC CHCTEMbI

1. 3onanbnas HayuyHas 6ubimoreka Yp®dY. URL: http://lib2.urfu.ru/rus/

Matrepuansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Buzae (aiiioB crenuanbHOro Qopmara I BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Ba3bl JaHHBIX, HHPOPMALHMOHHO-CIPABOYHbIE U MOUCKOBBIE CHCTEMBI

1. Poccuiickas rocygapctBeHHast ononuorexka. URL: http://www.rsl.ru

2. locynapcTBeHHas MyOau4Has Hay4HO-TexHu4eckas onbmmoreka Poccun. URL: http://www.gpntb.ru
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Pe3oHaHCHBIE U pesIaKCAIHOHHBIE SIBJEHUS B MATHETHKAX

CBe}leHI/Iﬂ 00 OCHAINCHHOCTH JUCHHUIIJIUHBI CIICHUAJIUIUPOBAHHBIM U .]'IaﬁopaTOprlM
060py}101saHneM U NMpOorpaMMHbIM odecneyeHHEM

Tabnuna 3.1
No Buasl 3ansTuit OCHANIIEHHOCTH CIIEHATLHBIX IepevyeHb JUHEH3HOHHOTO
n/n NoMeIlleH!ii ¥ MoOMeleHu i AJIst NMPOrpaMMHOI0 obecneyeHust
CaMOCTOATEIbHOI PadoThI
1 Jlexmun Mebenb ayauTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
COOTBETCTBHH C KOJIMYECTBOM

Office 365 EDUA1 ShrdSvr ALNG

CTYACHTOB SubsVL MVL PerUsr Student EES

Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepudepuiinoe ycTpoiicTBo

ITongxmrouenue x cern IHTEpHET

2 [TpakTrueckue 3anatus | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
COOTBETCTBHUH C KOJIUYECTBOM

Office 365 EDUA1 ShrdSvr ALNG

CTYACHTOB SubsVL MVL PerUsr Student EES

PabGouee mecto mpenogaBaTens




Jocka aynutopHas
[Tepucgepuiinoe ycTpoicTBO

IToaxmrouenue x cern HTEpHET

Koncynbranuu Pabouee mecTo mpenoaBarens Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc
Jlocka aynuropHas
Mepuepuittoe yerpoiicTso Office 365 ProPlusEdu ShrdSvr
ALNG SubsVL MVL PerUsr
Hoxxiouenue k cetn Mareprer | STUUseBnft Student EES
CamocTosiTenpHast Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit

paboTa CTyIeHTOB

KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

[Tepucgepuiinoe ycTpoicTBO

IIepcoHasbHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkntouenue k cetu MHaTEpHET

RUS OLP NL Acdmc

Office 365 ProPlusEdu ShrdSvr
ALNG SubsVL MVL PerUsr
STUUseBnft Student EES

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb ayTuTOpHas C
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZICHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

[Tonkmrouenue k cetn HTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA ITPOTPAMMA JUCHUITJIMHBI
PDu3nyecKoe MaTepHaJIoOBeIeHUe

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4eHoe 3BaHHe
1 Karaes Bacwimnii KaHAuJaT (PU3HUKO- Jouent MarHeTusMa u
AHaTonbeBUY MaTeMaTHYECKHUX MarHUTHBIX
HayK, TOLICHT HaHOMaTEPHUAJIOB

PeKOMeHZIOBaHO y‘lCﬁHO-MeTOJII/[‘leCKI/IM COBE€TOM MHCTHUTYTA EcTtecTBeHHBIX HAayK U MaTEMaTUuKu

ITporoxon Ne 3 or 17.03.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Karaes Bacuinii AnarosibeBu4, J[oeHT, MATHETU3MA 1 MATHUTHBIX HAHOMATEPHAJIOB

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Koxn
Paspneu, Tema
pazaeia, HCHATITMHBL Copepxanue
TEMBI

OnexTpoHHast CTpyKTypa aroma. Cuiia CBSI3U U BUJIBI CBA3H MEX]T

P1 ATOMHOE CTPOCHHE METaJIOB p PYKTYP Y
atoMamu. Kpucraminueckas pemierka.
WHaexchl KpUCTAUINYECKON PEeIeTKH. AHU3OTPOIHS CBOICTB

P2 Kpucramnmyeckas ctpykrypa | meramioB. [lomumopdHsie u MarHuTHBIE nipeBpauieHus. CTpoeHne

METaJIJIOB peabHBIX MEeTAIOB. JleeKThl KPUCTAIITNUECKOTO CTPOSHHS.

ToHKas CTpyKTypa METaJlIOB.
OOm1as xapakrepucTika. TepMoanHAMHKA KPUCTAILIH3AIINH.
MexaHn3M Kpuctajum3anuy. KuneTnka kpuctaminsans.

P3 Kpucrannusanus MeTanios
Ctpoenue MeTamT4eckoro cauTka. [lonydenrne MOHOKPHUCTAIIIOB.
CrexnoBanue, amopu3anusi.
OcHoBHbIe TOHATHA. J{MarpaMma pacTspkeHusl. MexaHu3Mbl

P4 Ympyras u miacTaueckas TUIACTHYECKOH neopMaliy U ynpouHeHus. JIucIoKamoHHbIH

JneopMaIysi METaJsIoB MeXaHHU3M TUTacTHYecKoi negopmarun. [lnactnaeckas
nedopManys NOIUKPUCTAIIIOB.
Bunsinue HarpeBa Ha Bo3sBpar u pexpucrtainuzanys npu Harpese. M3MeHeHne cBONCTB
Ps CTPYKTYpY U CBOMCTBa HaKJIETIaHHOTO MeTaJljia P OT)KUTE.
TUIaCTUYECKH
JIe(QOpPMUPOBAHHBIX METAJLIOB
OcHoBHbIe TOHATHA. TBepabIe pacTBOPHI AedopMarus U
CnnaBsl. J{luarpamMmsl P P P $op
P6 . peKpHUCTAIIN3ALNS METAJUIOB. XUMHYECKHE COSTUHEHUS U
COCTOSIHMM CHUCTEM CIUIaBOB

MIPOMEKYTOUYHBIE (Dazbl.




IIpaBuyo da3. JlmarpaMmsl COCTOSTHUM OMHAPHON CHCTEMBI.
HemnpeprIBHBIH psia TBEPABIX PAaCTBOPOB. DBTEKTHKA C OTCYTCTBHEM
pacTBOPUMOCTH B TBEPAOM COCTOSIHUH. DBTCKTHKA C OTPAHUYICHHON
PaCTBOPHUMOCTBEIO B TBEPAOM COCTOAHUU. HCpI/ITCKTI/IKa.
KoMmoHeHThI 00pa3yroT XUMHUYECKOE COCTUHEHHE,

CBs13b TUarpaMM COCTOSIHHSI M CBOMCTB CIUIaBOB. J{narpaMmbl
COCTOSIHUS TPOMHBIX CUCTEM.

Juarpamma ciuiaBoB kene30-yriaepol. MUKpOCTpyKTypa 1
(a30BEIi cOCTaB MJIABOB JKEIE30-YTIIEPO]

Bungsr Tepmudecknx o6padborok. TO, compoBoXxaaroImasics
(ha30BBIMH NIPEBpALICHUSIME 0€3 MOTUMOP(HBIX MPEeBpAICHUN;
OCHOBBI TEOPUH TEPMUUECKOW | CTapeHUE 3aKaJleHHBIX cIu1aBoB. TO, COMPOBOXKIAIOIIASCS

P7 00paboTKn (ha30BBIMH IPEBPALICHUSIME OTHOBPEMEHHO C MOTMMOP(HBIMHU
npeBpanieHusMu. KuHeTrnka npeBpanieHus ayCTeHUuTa B
yraepoaucTol cranu. MapreHcuTHoe npespaiieHue. [IpeBparienus
MPU HArpeBe 3aKalleHHOM cTami. XMMHUKO-TepMUIecKas oopadboTka
CTaJH.

CruaBbl JKene30-yriaepos

Knaccudukariyst 1 MapKHpOBKa
craneu

Knaccugukanus craneir. MapkupoBka craiei

1.3. HanpaBnenue, BU1bl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
HanpaBiaenue Bu
p . A . TexHnonorus PesvibTathl
BOCIIUTATENBHON | BOCIMTATENBHON | pooimnrore oo KoMIeTeHuus o6yqum
EeATEIbHOCTH IEeATEIbHOCTH NeATENBHOCTH y
TIK-1 - Crnocoben 3-1 - 3HaTh
HCIIOJIB30BAaTh OCHOBHBIE METOBI
3HAHUA TEOPETUICCKUX U
(GyHIaMEHTAIBHBIX | SKCIICPUMEHTAIbH
paszienoB obmel u bIX (PU3NYECKHUX
TexHonorus N N
1eJIeHanpaBIcHHa TEOPETHYECKOU HUCCIIEOBAHUI
hopmMupoBaHUs
s pabora ¢ bu3uKA 11
. YBEPEHHOCTH U
uHdopmarmen perieHus
[Ipodeccronansu TOTOBHOCTH K
TS . | mpodheccruoHaTbHBIX
0€ BOCIIUTAHUE CaMOCTOSITENLHOMN
HCIIOJIL30BaHUS B . 3a1a4 B o0y1acTu
yCHEIIHOM
MPaKTUYECKHUX (Y3UKHA MarHUTHBIX
npodeCCuOHAIIbH .
LEAX s SIBJICHUH,
Ol JIeATENLHOCTH .
MeIUIMHCKOMN U
TEOPETUYECKOUN
buzuku, GU3NKU
KOHJCHCUPOBAHHOTO
COCTOSIHUS

1.4. IIporpaMMa AMCHMILIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .



2. YHEBHO-METOANMYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
PDu3nyecKoe MaTepuaJIOBeIeHIE

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. CraponyOues, 1O. H.; MaruuToMsarkue MaTepuabl: SHIMKIONEIUYECKUN CIOBAPb-CIIPABOYHHUK : CIIOBAph.;
TexHocepa, Mocksa; 2011; https://biblioclub.ru/index.php?page=book&id=496593 (DnexTpoHHOE H3aHKE)

2. Connues, 1O. I1.; MarepuanoBeaeHue: NpUMEHEHUE U BEIOOP MaTepHalloB : yueOHoe nocobue.; XuMHu3aar,
Cankr-IlerepOypr; 2020; https://biblioclub.ru/index.php?page=book&id=102722 (DnexTpoHHOE U3IaHKE)

3. FOm-Po3zepu, 10., 1O.; BBenenue B pusznueckoe MeramioBeaeHue : MoHorpadus.; Metamnyprus, b.m.; 1965;

https://biblioclub.ru/index.php?page=book&id=222289 (DnexTpoHHOE H3/1aHUE)

ITeyaTHbIE U3TaHUSA

1. Karaes, B. A., BacekoBckuii, B. O.; Meroas! uccienoBanusi (azoBoro cocraBa ¥ CBOWCTB yIJIEPOIUCTON
cTanu : [ydeOHO-MeToIMYecKoe mocodue Jyisi CTYJEHTOB, OOydYarIMXCs MO MporpaMMme OakaiaBpuara Io
HanpasyieHusM noarotoBku 27.03.01 "Cranmapruzanus u metrposorus”, 03.03.02 "®uzuka"].; U3paTtenscTBo
VYpanbckoro yauepcuteta, EkatepunOypr; 2016 (35 3k3.)

2. Connues, 1O. I1., bop3enko, E. U., Bomorkxanuna, C. A.; Marepuanosenaenue. [Ipumenenue u BbIOOp
MaTepHuaoB : yue0. mocoOue Ijisl CTYJIEHTOB BY30B, 0Oy4aromuxcs rmo Hanpasienuto 140400 "TexH. puzuka".;
Xumuzaat, Cankt-IlerepOypr; 2007 (10 5k3.)

3. 'ynses, A. I1.; MerannoBeaenue : yueb. 1ist BTy30B.; Metamnyprus, Mocksa; 1977 (22 5k3.)

4. Jlaxtun, 0. M.; MerannoBenenue u tepMudeckas o0OpaboTka MeTayuloB : Y4eO. /Ui MeTaJuTypr. CIHell.
By30B.; Metamnyprus, Mocksa; 1984 (70 3k3.)

5. Tennep, FO. A., Paxmtaar, A. I'.; MarepuanoBenenue : yuebHoe nocodue.; Meramnyprus, Mocksa; 1989 (9
9K3.)

6. lllep6bunun, B. E.; MaruuTHslil KoHTpoJb KauecTBa MeTawios; YpO PAH, Exarepun0ypr; 1996 (5 3x3.)

7. Ky3uenos, U. A.; ®usndeckoe meTaioBeneHue : Yuebd. mocodue.; Ypl'Y, Ekarepun0Oypr; 1993 (2 7k3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHGPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
1. Cuctema Texakcnept: http://sk5-410-lib-te.at.urfu.ru/docs/
2. DnextpoHHas oubnuorexka YpdY opac.urfu.ru

3. Mopran napopmannoHHO-00pa3oBaTeNbHEIX pecypcoB YpdY study.urfu.ru

Matrepunansi aas jauy ¢ OB3

Becy kontent DBC mpexacrarieH B Buue GaiioB crenuaibHOro ¢opmara Jyisi BOCIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJIb30BAaHUEM SKPAHHOH JTYTIBI
Y HaCTPOMKON KOHTPACTHOCTH.

ba3nl JaHHbIX, I/IH(])()pMaIIPIOHHO-CleaBO‘lHLIe H IMOUCKOBbLIC CUCTEMbI

1. DiekTpoHHBIE pecypchl 00pa3oBaTeIbHOrO MmopTaia edu.ru.



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Puznueckoe MaTepuajJoBeACHUEC

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

[Togxmrouenue k cetn HTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

paboTa CTyA€HTOB

KOJINYCCTBOM pa60tmx MCCT B
COOTBCTCTBHUH C KOJIMYCCTBOM
CTYACHTOB

[Tepugepuiinoe ycTpoicTBO

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaroINXCs

[Tonkmrouenue k cetu MHTEpHET

2 [TpakTudeckue 3ausaTus | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOuuX MECT B RUS OLP NL Acdme
o o CROTEEIEON ] Office 365 EDUAS ShrdSve ALNG
e SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemomaBarens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO
[Tonkmtouenue k cetn MaTEpHET
3 Koncynpramuu Pabouee mecto npenoaaBarens Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdme
Jocka aynutopHas
0 . . Office 365 EDUA3 ShrdSvr ALNG
epucepuiiHoe yCTpOHCTBO SubsVL MVL PerUsr B Faculty EES
IToagxnrouenue x ceru MHTEpHET
4 CamocrosTenpHas Mebenb ayauTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit

RUS OLP NL Acdme

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




Tekymui KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

[Togxmrouenue x ceru MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
JKCNepUMEHTAJIbHbIE METO/IbI B MATHETHU3Me

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4eHoe 3BaHHe
1 Hesnaxun Jmurpuii KaHAuJaT (PU3HUKO- Jouent MarHeTusMa u
CepreeBuu MaTeMaTHYECKHUX MarHUTHBIX
HayK, 0e3 y4eHOro HaHOMaTEPHUAJIOB
3BaHUS

PexomMengoBaHo y‘lGﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK U MaTEMAaTUuKu

ITporoxkon Ne 3 or 17.03.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e He3naxun ﬂMHTpHﬁ CepreeBuq, I[OIICHT, MAarHeTusMa 1 MAarHuTHbIX HAaHOMaTEpPUaJIoB

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TEeMbI

dusnyeckre BEIMYMHBI M €AMHULIBI U3MEPEHUs; BUbl 1 MeTO b

P1 OO0w1as xapaKTepuCTHKa n3Mepenuit; O norpenHocTsIX u3Mepenns; OCHOBHbIE TOHATHS;

MpoLecca N3MEPEHNI OneHka norpem-ocTel NpsAMbIX u3MepeHuit; Ornenka
MOTPEIIHOCTE KOCBEHHBIX H3MEPEHUII.
OO0m1as xapakTepucTHKa TPOOIeMbl MATHUTHBIX N3MEPEHUH;
MarsuTtHoOe 10JIe ¥ MarHUTHAs MHAYKUWs; EQUHALEI 13MepeHus
MarsuTtHbIe XapaKTePUCTHKH

WHAYKIUH ¥ HAOPSHKEHHOCTH MAarHUTHOTO 10Jisl; MarHUTHbIE

P2 BEIIECTBA U MOJIS, AMHULIBI

aMeDe napamMeTpsl HAMarHH4MBaeMbIX cpell; MarHuTHbIe XapaKTepUCTUKU
H3MEepeHus
P CHJIbHOMAarHUTHBIX BELIECTB U MaTepHajoB; EMUHUIIEI H3MEepeHHs
MarHUTHBIX XapaKTEPUCTUK MAarHUTHBIX BEUICCTB.
OO0u11e nonoXXeHNsl TCOPUK MarHUTHBIX Lenei; OOpasupbl,
HaMarHUYMBAIOLIME yCTPOMCTBA, aHAJIN3 MArHUTHBIX LIeTIEH;
MarHuTHsbI€ 1iend, 00pasibl,
P3 3aMKHyTasi MarHWTHas 11eMb; Pa30MKHyTasi MarHuTHas LEMb;

aHaJM3 MATHUTHBIX Tieneit
Pa3maranumnBaromiee mosie oopasiia; Pacyer pa3MarHHuHBaOIIEro

(akropa.

Karymku ['enmemromnbna; Conenonnsl (CoreHou,
BOJIOOXJIOKAAEMBII COJIEHOU/, cosieHou1 butrepa,

HamaranuuBarommue N
P4 . CBEPXIPOBOIAIINN CONEHON); DIEKTPOMAruuThl; CTOUHUKHI
yerpouersa HMMITyJIbCHOTO T0J1s1; Mcronb3oBanue m1a3Mbl 17151 TeHepalun
MarHMTHBIX TOJEH.
Mertonab!l 1 PUOOPHI IS OO6mwme 3amedanusi; Y4UeT MOMpPaBKU Ha «BO3IYIIHBIN 3a30D»;
PS5 U3MEPEHUsI MATHUTHOU Bannuctuueckuii ransBaHomerp; BeGepmerp (drokemerp);

UHAYKIOHUU




MeTo1p1 aHAIOTOBOTO U II(PPOBOTO WHTETPHPOBAHHS CUTHATIA
O/1C; MeTtoauky u3MepeHusl B TOCTOSHHOM MarHUTHOM TIOJIE.

Onpenenenne HAMarHAYEHHOCTH 110 H3MEPEHUIO 3.71.C.;
Omnpenenenne HAMarHAYEHHOCTH 110 H3MepeHuto ciitel (Meton
MarHMTHBIX BeCOB, MasTHUKOBBII MaraHuTOMETp); Ompenenenre

MaTCpUuaIoB

P6 M3mepenne HAMarHM9eHHOCTH | HAMarHMYEHHOCTH 110 U3MEPEHUI0 mMoJts paccessaus (Meton
MAarHuTHOM cTpenku, MeToJ1 acTaTuuecKoro Marnuromerpa, Meroz
BUOpOMAarHuToMeTpa), SBieHue “MarHUTHOTO N300pakeHus”;
Marunutometp Ha 3pdexTe Xoia.
®u3uvecKre OCHOBBI M3MEPEHNS HAPSXKEHHOCTH BHYTPEHHETO
MeTtob1 U3MEpEHUs MarauTHoro nouis; Ilnockre HakmagHbIe KATYIIKK — KaTyIIKU TOJIS;
P7 HanpsHKEHHOCTH MarHUTHOro | MaruuTHbli noteHnuanmetp; ®epposonn; [Ipeodpazosarenu Ha
OIS, OCHOBE T'aJIbBAHOMarHUTHBIX 3P QekToB (laTurk Ha OCHOBE
a¢dekra Xomra, MarHUTOPE3UCTOPHI).
SAnepusie npeobpazosarenu (MeToa pe30HaHCHOTO MOTIIOMICHUS,
Merton cBoOOAHOM siaepHOi nHAYKIMK); [lapaMarHuTHEBIE
KBanTtoBsie mpeobpazoBaTenu u
npeoOpazoBateny; [IpeobpazoBarenu Ha ocHOBe d(hdekTa
P8 peobpa3zoBaTey Ha OCHOBE
Meccbayapa; [IpeoOpazoBarenn Ha OcCHOBE (peppOMarHUTHOTO
CBEPXIIPOBOIUMOCTH
pe3oHnaHca; IIpeoOpa3zoBarenn Ha OCHOBE SIBICHUS
CBEPXIIPOBOTUMOCTH.
[Tpeobpa3oBaTeNH Ha OCHOBE BsaunmoneiicTBue ynpyrux BOJIH CO CTEHKAMH MarHUTHBIX IOMEHOB
P9 MartuToynpyrux B3anMoielicTBUE CIIMHOBBIX M YJIBTPO3BYKOBBIX BOJIH B
B3aUMOZICUCTBIN (eppOMarHUTHBIX KPUCTAILIAX.
VYcnoBus uamepenuil; JlunaMuueckas KpuBasi HAMarHU4MBaHUs U
neTns rucrepesuca (Pacuer 3HaueHUi HHAYKIMH U TIOJIS,
[Ipumenenue GpeppoMeTpoB IS ONpEeTCHNs AMHAMUYECKUX
MarHUTHBIX XapakTepucTuk); IloTepu sHepruu Ha
N3sMepenne TuHaMU4eCcKuX
repeMaranurBanue (MarHUTHBIC TToTepH) (Merox aMmiiepMeTpa-
P10 MAarHUTHBIX XapaKTEPUCTUK

BOJIBTMETPA, DIEKTPHICCKUN METOT TIPSIMOTO H3MEPCHIS
MOIITHOCTH, DIEKTPOINHAMUYICCKAN BATTMETP, DICKTPOHHBIHA
BaTTMETP C AJICKTPOCTATHYCCKUM MeXaHu3MoM, [IpeobpaszoBatenu
Ha AJIEMEHTAaX C KBaJ[paTHUYHON 3aBUCUMOCTBIO BBIXOJTHOTO CUTHAJA
OT BXOJIHOTO).

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabnwuma 1.2
Hanpasnenune Bun TeXHONOLHs
BOCHUTATEIBHON | BOCHUTATEIHHOMN BOCIHTATENLHOI KOMITETeHIIHS Pesynbratsl
EeATENILHOCTH EATEILHOCTH ESITETBHOCTH 00yueHHs
[IpodeccrnonansH | yueOHO- Texnomnorus [1K-1 - Criocoben I1-1 - [Ipenmarate
0o€ BOCIIUTaHUE MCCIIEI0OBATENbCK | (POPMHUPOBAHUS HCIOJIL30BATh HCIIOIL30BaHIE
asi, Hay4HO- YBEPEHHOCTH U 3HAHUA METOJ0B
HCCIIEI0BATEILCK | TOTOBHOCTH K byHIAMEHTANBHBIX | TECOPETUYECKUX U
as CaMOCTOSITEIIBHON | pa3/iesioB o0mel u AKCIIEPUMEHTAIbH
YCIEITHOM TEOPETHUCCKOU bIX (pU3NYECKUX
npodecCuoHaNbH | (PU3UKH JTS HCCIeA0BaHUMN TIpH
OM IeATEIbHOCTH | pelIeHUs perieHun




MpO(ECCHOHANIBHBIX | TTOCTaBICHHBIX
3amad B o0yacTu 3aja4

(M3UKA MarHUTHBIX
SIBIICHH,
MEIUIIMHCKON U
TEOPETUYECKOMN
busuky, GU3NKH
KOHJCHCUPOBAaHHOTO
COCTOSIHUSI

1.4. IIporpamma AUCHUIUIMHBI pealii3yeTCsl Ha TOCYyIapCTBEHHOM si3blke Poccuiickoi denepanum .
2. YYEBHO-METOAUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
JKcHepUMEHTAIbHbIE METO/Ibl B MATHETU3MeE

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. YUepnsimes, E. T.; MarauTHbie H3MEpEHUS Ha MIOCTOSTHHOM U TIEPEMEHHOM TOKE : MPAKTHYECKOE TIOCOOHE. ;
I'ocynapcTBeHHOE N31aTeIbCTBO CTaHJIapTOB, Mockaa; 1962;
https://biblioclub.ru/index.php?page=book&id=599189 (DnekrpoHHOE H3AaHUE)

2. Canpomupckuii, C. I'.; Pacder m ananmmu3 pasmarHuumBaroniero ¢axkrtopa ¢GeppoOMarHUTHBIX TeEI
MoHorpadus.; benopycckas nayka, Munck; 2015; https://biblioclub.ru/index.php?page=book&id=436596
(OnexTpoHHOE U3aHHE)

ITeyaTHbIE U3TaHUSA

1. Yeuepnukos, B. U., Kongopckuii, E. U.; Marauthasie uamepenus : [yueOHOe mocoOue 1151 YyHUBEPCUTETOR]. ;
W3narensctBo MockoBckoro yuuepcurera, Mockpa; 1963 (4 sk3.)

2. KaraeB, B. A., HBanoB, O. A.; MeToapl H3MEpEHUN DOICKTPUYECKUX W MATHUTHBIX CBOWMCTB
(yHKIIMOHATBHBIX MaTepUajoB : yuel. mocobue s By30B.; U3n-Bo Ypai. yH-ta, EkatepunOypr; 2010 (79
9K3.)

3., CrenanoBa, E. A., Boneros, A. C.; CoBpeMeHHBIE METOJIBI UCCIIeN0BaHMs MarHUTHBIX cBorcTB: CKBU/I-
MarHUTOMETPHI : yueOHO-MeToanueckoe nocodue.; M3narenscTBo Ypaiabckoro yHuBepcurera, EkarepunOypr;
2011 (50 5k3.)

4. Vranosg, C. B.; 36pannsbie riaBbl puszuku: Margetusm. MarauTHsiid pezoHanc. ®a3oBbie mepexoibl : Kype
nexuwmii.; [M3a-Bo JIKM, Mocksa; 2008] (1 9k3.)

5. Hubert, A.; Magnetic domains : The analysis of magnetic microstructures.; Springer, Berlin; 2000 (2 3k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

1. 3onanpHast HayuHas oubnuoreka Ypd@Y. URL: http://1ib2.urfu.ru/rus/

Matrepnainsl ais jaun ¢ OB3

Becy xontent OBC mpexacrarieH B Buue GaioB crnenuanbHOro ¢opmara Jyisi BOCIPOU3BEICHHS
CHUHTE3aTOPOM PEeUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOJIb30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(l)OpMaI.[I/IOHHO-CI[paBO‘lHLIe N MOUCKOBbIC CHCTEMBbI



1. Poccuiickas rocynapctBennas 6uodauoreka. URL: http://www.rsl.ru

2. l'ocynapcTBeHHas MyOauyHas HaydHO-TexHu4eckas oubnmuoreka Poccun. URL: http://www.gpntb.ru

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

3KCHepHMeHTaJIbHLIe METOAbI B MArHETU3ME

Caenennst 00 OCHAIICHHOCTH JHCHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHMeM H IPOIPAaMMHBIM O0ecre4YeHneM

Tabnuma 3.1
Ne Buapl 3ansaTnii OcHaIEHHOCTH CNEeNHAJIbHBIX IlepeyeHb JIMLEH3UOHHOTO
n/n l'lOMe].l[eHﬂﬁ M OMelleHni 1J1s NnmporpammHoOIo o0ecneyeHust
CaMOCTOATEIbHOM padoThI
1 Jlexmn MeGenb aytuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabO4MX MECT B RUS OLP NL Acdme
2;’(’;2;1‘2:““ ¢ KOMMCCTEOM 1 Office 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO
[Tonkmrouenue k cetu MaTEpHET
2 [TpakTnueckue 3ansatust | Mebenb ayaAuTOpHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabO4MX MECT B RUS OLP NL Acdmc
E‘T’O:ZE‘;BHH ¢ KOMMCETEOM 1 Office 365 EDUA3 ShrdSvr ALNG
4 SubsVL MVL PerUst B Faculty EES
Pabouee mecto npemnonaBarens
[Tepudepuiinoe ycTpoicTBO
[Tonkntouenue k cetu MaTEpHET
3 Koncynbsramun Pabouee mecTo mpemnogaBarens Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc
Jocka aynutopHas
0 1 Office 365 EDUA3 ShrdSvr ALNG
OFIHOTCHHE K CETH MIHTEPHET | o hsVL MVL PerUsr B Faculty EES
4 CamocrosrenbHas MeGenb aytuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
paboTa cTyAeHTOB KOJIMYECTBOM pabOYMX MECT B RUS OLP NL Acdmc
z;"’;zzz‘;?m ¢ KOMIECTEOM 1 Office 365 EDUA3 ShrdSvr ALNG
4 SubsVL MVL PerUsr B Faculty EES
[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOINXCs
[Tonkmouenue k cetu MHTEpHET
5 Texkymuii koHTposb 1 | MeGenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
IIPOMEXKYTOUHAS KOJIMYECTBOM pabo4MX MECT B RUS OLP NL Acdmc
aTTecTanus




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[Tonkmrouenue k cetu UHTEPHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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