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Ilepeuennb cBegennii 0 paboueii mporpaMmme MOayJIst

YuyeTHbIE JaHHBIE

Oo0pa3oBaTesbHass MporpaMma
1. ®usuka

Ko OI1
1. 03.03.02/33.01

HanpaBJIeHue MMOATOTOBKH

Kona HanpaBJICHUA U YPOBHSA MMOJATOTOBKH

1. ®uzuka 1.03.03.02
[IporpamMmma MozyJisi COCTaBIEHA aBTOPAMM:
®amunusa Ums Yuenas
Ne ni/m CTelNeHb, YYeHOe HoKHoCTD Ioapasaenenne
OtuecTBO
3BaHue
1 boctpem Upuna KaHIuaaT JlouieHT TEOPETUUYECKOMN U
['ennanpeBHA busuKo- MaTeMaTH4eCKou QU3UKHU
MaTEeMaTUYECKUX
HayK, TOUEHT
2 BacbkoBckuii TOKTOp (pr3nKO- 3aBeAyONIHiA MarHeTu3Ma U MarHUTHBIX
Bragumup MaTEeMaTUYECKUX Kadeapoit HaHOMATEPHAJIOB
OneroBuu HayK, ipodeccop
3 KartaeB Bacunmii KaHIuaaT JlotieHT MarHeTu3Ma U MarHUTHBIX
AHaTOJBEBUY buzuko- HaHOMAaTepHaJIOB
MaTeMaTHYECKUX
HayK, TOIEHT
4 Heznaxun JImutpuii KaHJIuaaT JlouieHT MarHeTu3Ma U MarHuTHBIX
CepreeBud busukKo- HaHOMAaTEPHUAJIOB
MaTEeMaTUYECKUX
HayK, 0e3
YYE€HOI'0 3BaHUS
5 CrenanoBa Enena KaHIuaT JlotieHT MAarHeTh3Ma U MarHUTHBIX
AnekcaHIpoBHA busuko- HaHOMAaTEPHAJIOB
MaTEeMaTUYECKUX
HayK, JOILICHT
CornacoBano:

ynpaBHeHI/Ie O6pa3OBaTeJ'IBHBIX nporpamm

E.C. KomapoBa




1. OBIIASA XAPAKTEPUCTUKA MOAYJISA ®uszuka MarunTHbLIX MATEPUATIOB

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

B Moayne BXOAST JIUCHUIUIMHBL «JlOMEHHas CTPyKTypa M MPOIECChl MNEepeMarHUUYUBAHUSY,
«Pe30HaHCHBICE W pEJIAKCAIIMOHHBIE SIBJIEHUS B MarHetukax», «KBaHTOBas Teopus MarHeTU3May,
«Du3znyeckoe MaTepruagIoBeICHUE», « IKCIIEPUMEHTAIbHBIE METOJIbl B MAarHETU3MeE». B TakoMm codeTaHuu
oHU (HOPMUPYIOT IIEJTOCTHOE MPEACTaBICHHUE O (PU3HKE, TEXHOJIOTHUAX MOJIyYeHUs U chepax MpUMEHEHUS
OCHOBHBIX TUIIOB MarHUTHBIX MaTepUaioB. B TeueHne HECKOIBKUX CEMECTPOB CTYICHThI U3Y4Yal0T OCHOBBI
KBaHTOBOM TEOPUU MArHUTOYIOPSIOYEHHOTO COCTOSIHUSA, (PU3NYECKHE 3aKOHOMEPHOCTU (POPMUPOBAHUS
(yHKIMOHAJIBHBIX CBOMCTB MAarHMUTHBIX MaTE€pUAJIOB, BKJIIOYAs HAaHOMATEPHANIbl, METOJIUKH M3MEPEHUs
TUX CBOMCTB.

1.2. CTpykTypa u 00beM MOaYJIsI

Tabmuma 1
O0BbeM TUCUUILTHH MOXYJIS
Ne " BCEro MOAYJISl B 3a4€THBIX
l'[epeqem) AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA

n/n eIUHUIAX
1 JloMeHHast CTPYKTypa ¥ MPOIECChl MepeMarHuYUBaHHSI 3
2 DU3NYECKOE MaTEPUATIOBECHUE 3
3 OKCIEpUMEHTAIbHBIE METO/IbI B MATHETU3ME 2
4 KBanrtoBas Teopusi Marueruzma 4
5 Pe3oHaHCHBIE U pellakCallnOHHBIE SIBJICHHUSI B MATHETUKAX 4
HUTOTI'O o moyso: 16

1.3.11ocienoBaTe/IbHOCTH OCBOCHHUSI MOYJISA B 00pa30BaTe/IbHOM MporpaMmme

IIpepexkBU3UTHI MOLYI5 1. OOmras ¢pusuka
2. OOmwuit puznyecKuit MpakKTUKYM
3. MarseTusm KOHJEHCUPOBAHHOTO COCTOSHUS

ITocTpeKBU3UTHI M KOPEKBU3UTHI He npexycmoTrpensl
MOAYJIst

1.4. PacnipenejieHe KOMIETEHUMI MO0 JHCUMIUIMHAM MOAYJs, INIAHMPYeMble pPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

TaOnwuma 2



Ilepeyennb
AUCHUTINH

Koa v HauMeHOBaHuUe

I[lnannpyemMble pe3yabTaThbl 00y4eHUsI

KOMIIEeTEHIIMH (MHAMKATOPBI)
MOYJIAA
1 2 3
Jomennas OIIK-1 - Cnocoben 3-2 - UnaTepnpernpoBaTh OCHOBHBIE
CTPYKTypa 1 HCIIOJIb30BATh TEOPETUUECKHE MOJIOKEHUS (PyHIaMEHTaIbHBIX
IPOLECCHI (dbyHIaMeHTalbHbIE pa3JesioB eCTECTBEHHBIX HAayK, HEOOXOAHMbIE
nepeMarHuuMBaH | 3HaHUs, IOJyYeHHbBIE B JUISL OCBOCHUS KOMITETEHITHH 110 MPOHITIO
ust o0jacTh MaTEMaTHYECKUX | JESTeIbHOCTH
U €CTECTBEHHBIX HayK, B
1PO(ECCHORANBHOI V-2 - AHaJn/i:mpOBaTb pe3yabTaThl
T HaOIIOACHUH 1 3KCHepI/H:/[eHTOB c
WCIOJIb30BaHNEM 3HAHUH (yHIaMEHTaIbHBIX
pa3JesioB ECTECTBEHHBIX HAYK U O0OBbEKTUBHBIX
3aKOHOB IIPUPO/IbI
[1-2 - /IleMOHCTpHpPOBATh HaBBIKU
MCIOJIb30BaHUS OCHOBHBIX
€CTEeCTBEHHOHAYYHBIX 3aKOHOB, TEOPUN U
MIPUHIIMIIOB B BAXXHEHIIINX MPAKTUYECKUX
MIPUIIOKEHUSAX
J1-1 - JleMOHCTpUpPOBaTh HABBIKH
camMoo0pazoBaHus
[1K-1 - CnocobeHn 3-1 - 3HaTh OCHOBHBIE METO/IbI TEOPETUUECKUX
HCIOJIb30BaTh 3HAHUS Y DKCIEPUMEHTATbHBIX (PU3UUECKIX
(byHIaMeHTaIbHbIX HCCIIeIOBaHUI
pasnenoB oOmiel u
TeOpeTHYCCKOM (HAMKH V-1 - CamocTosTenbHO (I)OpMan/Ip(jBaTB
S perneris 3a/1auy B paMKax paccMaTpyuBaeMou mpooieMbl
npodeccronanbubix 3a1a4 | [1-1 - [IpeamaraTs HCIONIL30BAHUE METOIOB
B 0071acTH PU3UKH TEOPETUYECKHUX U IKCIIEPUMEHTAIIbHBIX
MarHUTHBIX SBJICHHH, (bu3MYECKUX HCCTIET0BaHUMN TIPU PELICHUU
MEIUIMHCKON U MIOCTABJICHHBIX 3a7a4
TEOPETUYECKON PU3HKH,
buzukn
KOHJIECHCUPOBaHHOT'O
COCTOSTHUS
KBanrtoBas OIIK-1 - Criocoben 3-2 - UHTepnpeTupoBaTh OCHOBHbIE
Teopus UCIOJIb30BATh TEOPETUYECKHE MOJIOKEHUS (PyHIaMEHTaIbHBIX
MarHeTusma (byHIaMeHTalbHbIE pa3aesioB eCTECTBEHHBIX HAyK, HEOOXOANMbIE

3HAHMS, TTOJyYCHHBIC B
00JIacTH MaTeMaTHYECKHX
U €CTECTBEHHBIX HayK, B
npodeccnoHaNbHOMI
JeSTeIbHOCTH

JIJISI OCBOCHUS KOMITETEHIIMM 110 HpO(bI/IJ'II-O
ACATCIIbHOCTH

VY-1 - Onpenensate NyTH pelIeHUs 3aaa4
Ipo(eCCUOHAIILHOMN EATEIIBHOCTH, OIIMPAsCh
Ha 3HAHUS OCHOBHBIX 3aKOHOMEPHOCTE,
3aKOHOB, TEOPUU MAaTEMATUKH




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

H-1 - IleMOHCTpHUpPOBATh HABBIKU
camo00pa3oBaHus

I1K-1 - Cioco6en
WCTIOJIH30BATh 3HAHMS
(GyH1aMEHTaJIbHbIX
pasnenoB oOiel u
TeOpeTudecKon (hrU3nKu
IUTSL pEIICHUS
npodeccroHaNbHbIX 3324
B o0nacTu pusmku
MarHUTHBIX SIBJICHUH,
MEIUITTHCKON 1
TEOpeTUYECKON (PU3UKH,
bu3uKn
KOH/IEHCUPOBAHHOTO
COCTOSIHUS

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

VY-1 - CamocrosiTeasHO GOPMYITHUPOBATH
3a/la4y B paMKaxX paccMaTpUBaeMOM MpoOIeMbl

I[1-1 - [IpeanaraTek UCMONB30BAHUE METOOB
TEOPETUYECKUX U IKCIIEPUMEHTAIIbHBIX
(U3HYECKUX HCCIIEOBAHUN TIPU PEIICHUU
MMOCTaBJICHHBIX 3a/1a4

Pe3onancarie u
penakcaloHHbIE
SABJICHUSA B
MAar"HeTukKax

OIIK-1 - Criocoben
MCIIOJIb30BATh
(GbyH1aMeHTalbHbIE
3HAHUS, TIOJyYECHHBIC B
o0acTu MaTeMaTHYECKUX
Y €CTECTBCHHBIX HayK, B
po¢eCCuOHATBHON
JeSATEIbHOCTH

3-2 - UHTepnpeTupoBaTh OCHOBHBIE
TEOPETUUECKHE MOJIOKEHUS (PyHIaAMEHTaIbHBIX
pa3aesioB eCTECTBEHHBIX HAayK, HEOOXOAUMbIE
JUISL OCBOCHUS KOMIIETEHIIUH 110 MPOpHITIO
NEeSITeIbHOCTH

V-2 - AHanu3upoBaTh pe3yJbTaThl
HaAOII0/IEHUH 1 SKCTIEPUMEHTOB C
MCIOJIb30BaHUEM 3HAHUHN (yHIaMEHTaIbHBIX
pa3aesioB €CTECTBEHHBIX HAYK U OOBbEKTHBHBIX
3aKOHOB MPUPOJIbI

I1-2 - /IleMOHCTpHpPOBATh HaBBIKK
HCIIOJIb30BAHUsI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPHI U
MIPUHLUIIOB B BAXKHEUIIINX IPAKTUYECKHUX
MIPUIIOKEHUSAX

J1-1 - JleMOoHCTpUpPOBAaTh HABBIKU
camoo0pazoBaHus

[IK-1 - CniocoGen
WCTIOH30BATh 3HAHMSI
(dbyHIaMEHTaTBHBIX
pasnenoB oOmel u
TeopeTudeckoi pu3nKu
JUIS pellieHus
npodeccnoHanbHBIX 3a7a4
B o0y1actu (pu3uKH

3-1 - 3HaTh OCHOBHBIE METO/IBI TEOPETUUECKHUX
1 SKCIEPUMEHTATbHBIX (PU3UUECKIX
HUCCIIEIOBAaHUN

VY-1 - CamocrosTenbHO GOpMYyITUPOBATH
3a/la4y B paMKaxX paccMaTpuBaeMOU MpoOIeMbl

I1-1 - IIperaraTe UCIIONB30BaHUE METOOB
TCOPCTUYCCKUX U SKCIICPUMCHTAJIbHBIX




MarHUTHBIX SIBJICHUH,
MEIUIIMHCKOU U
TEOpeTHYECKON (PU3UKH,

(U3NYECKUX UCCIIEJOBAHUN NP PEIICHUH
IIOCTAaBJICHHBIX 3a/1a4

¢bu3uku
KOHJIEHCUPOBaHHOT'O
COCTOSTHUSI
®dusznyeckoe OIIK-1 - Criocoben 3-2 - UHTepnpeTupoBaTh OCHOBHbIE
MaTepHaJIOBEICHH | UCTIOIb30BATh TEOpPEeTUYECKHE MOJI0KEHNS PyHJaMEHTAIBHBIX
e (byHIaMeHTaJIbHbIE pa3ziesoB €CTECTBEHHBIX HaYK, HEOOXOIUMbIe
3HAHUS, MOJyYEHHBIC B U1l OCBOCHUS KOMIIETEHIIMH 10 TPOHITIO
00JIaCTH MaTEeMaTUYECKUX | AEATEIbHOCTH
U €CTECTBEHHBIX HayK, B
npodeceHoHaTbHO V-2 - AHaJII/\I'BI/IpOBaTI) pe3yabTaThl
eSTeLIOCTI Ha0JII0/IEHUH U SKCIIEPUMEHTOB C
MCIOJIb30BaHNEM 3HAaHUHN (yH/IaMEHTaIbHbBIX
pa3JesioB €CTECTBEHHBIX HAYK U OOBbEKTUBHBIX
3aKOHOB IIPUPOJIbI
[1-2 - JleMOHCTpHpPOBATh HaBBIKK
HCIOJIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYUYHBIX 3aKOHOB, TEOpU U
MIPUHITUIIOB B BXKHEHIIINX MTPAKTHYECKUX
MIPUIIOKEHUSAX
J1-1 - JleMOHCTpUPOBaTh HABBIKU
caMmoo0Opa3oBaHMs
[1K-1 - Criocoben 3-1 - 3HaTh OCHOBHBIE METO/Ibl TEOPETUUYECKUX
HCII0JIb30BaTh 3HAHUS U 9KCTIEPUMEHTAIIBHBIX (PU3HUUECKUX
(byHIaMeHTaIbHBIX HCCIIeI0BaHUI
paznenoB oO1ei u
TCOpETHYCCKOM (H3HKH V-1 - CamocrosATensHO (1)0pMy.]'H/Ip(333TB
S pereris 3a/layy B paMKax paccMaTpuBaeMoi mpoOiaeMbl
npodeccnonanbubix 3a1a4 | [1-1 - [IpeaaaraTs KCIOIb30BAHKE METOI0B
B 005acTn Hu3nKu TEOPETHYECKHUX M IKCIIEPUMEHTATBHBIX
MarHUTHBIX SBJICHUM, (U3NUECKUX UCCIIEJOBAHUH MPH PEILICHUH
MEUIMHCKON 1 MOCTaBJIEHHBIX 33144
TeopeTudeckon (hu3mKwy,
buzuku
KOHJICHCUPOBaHHOTO
COCTOSTHUSI
Okcnepumentans | OIIK-1 - CnocoGen 3-2 - UHTepnpeTupoBaTh OCHOBHBIE
HbIE METO/IbI B HCII0JIb30BATh TEOPETUYECKHE TOJIOKEHUS PyHTaMEHTAIBHBIX
MarHeTusme (byHIaMeHTaIbHbIE pa3aesoB ECTECTBEHHBIX HAyK, HEOOXOANMbIE

3HaHUA, HOJIy‘-IeHHI)Ie B
00J1aCTH MAaTEeMaTHYCCKUX
" €CTCCTBCHHBIX HaYK, B
npoQecCuoHAIbHON
JIEATEIBHOCTH

JUTSE OCBOCHHUSI KOMITETEHITHH 110 TIPOQIITIO
JEATEIIbHOCTH

V-1 - Onpenensts MyTH peIIeHus 3a1a4
po¢eCCUOHATILHOMN 1EATEIbHOCTH, OIIMPAsICh




Ha 3HaHHUA OCHOBHBIX SaKOHOMepHOCTef/'I,
3aKOHOB, TCOPUU MATCMATHUKU

V-2 - AHanu3upoBaTh Pe3yNbTaThl
Ha0JII0/IEHUH U SKCTIEPUMEHTOB C
HCIOJIb30BaHUEM 3HAHUN (YHIAMEHTAIbHBIX
pa3/eoB eCTECTBEHHBIX HAYK U OOBEKTUBHBIX
3aKOHOB IIPUPOIbI

I1-2 - JleMOHCTpUpPOBATh HaBBIKU
HCIIOJIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPUI U
IIPUHILIMIIOB B BKHEHILINX MPAKTUYECKUX
MIPUIIOKEHUSAX

H-1 - IleMOHCTpHUpPOBAaTh HABBIKU
camo00pa3oBaHus

I1K-1 - Cnioco6en
WCTIOJIH30BATh 3HAHHUS
(GyH1aMEHTaJIbHbIX
pasnenoB oOie u
TEeOpeTU4ecKon (PU3NKU
IUTSL pEIICHUS
npodeccroHaNbHbIX 3324
B 00J1aCTH PU3UKU
MarHUTHBIX SIBJICHUH,
MEIUIIMHCKON U
TEOPETUYECKON (PU3MKH,
(7371’1
KOH/IEHCUPOBAHHOTO
COCTOSIHUS

3-1 - 3HaTh OCHOBHBIE METO/IbI TEOPETUUECKHUX
1 SKCIEPUMEHTAIbHBIX (PU3NUECKUX
UCCIIEI0OBaHUI

VY-1 - CamocrosiTeasHO (GOPMYITHUPOBATH
3a/la4y B paMKaxX paccMaTpUBaeMOM MpoOIeMbl

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

1.5. ®opma o0yueHus

O6yqu1/Ie 10 JUCHUIIIIMHAM MOAYJIS MOKET OCYIICCTBIIATLCS B OYHOM (bopMax.




PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
JloMeHHasi CTPYKTYpa H MPouecchl
nepeMarHH4MBaHHA

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

[Ipotokon Ne 7 ot 29.09.2023 .



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

OcHOBHBIC (PU3NUECKHE XapaKTEPUCTHUKHA MarHETHKOB,
P1 BBenenne OTIPEIISIISIIONTIE KAUeCTBEHHBIC U KOJIMYECTBEHHBIC ITapaMeTPhI
MPOIIECCOB HAMArHUYMBAHUS U TIepeMarHNINBaHUSI.

KpuBble HaMarHN4YMBaHWs HEOTPAHUYEHHBIX MOHOKPHCTAJIIOB
reKCaroHaJIbHON M KyOW4ecKOi CHMMETPUH BJIOJIb OCHOBHBIX
KpUcTaorpaguueckux HanpasieHuil. HamaranauBanue
IUIACTUHBI OJTHOOCHOI'O MarHETUKA IIyTEM CMEILEHUST JOMEHHBIX
rpanul. KpuBble HaMarHUYMBaHUS SJUTUIICOUIATBHOTO
MarHUTOOJHOOCHOTO 00pasla Mpu yu€Te BpalleHus
HAaMarHU4eHHOCTU U CMEILECHHs JJOMEHHBIX TPaHULL.

W3zoTpomnHblil IByXHOAPEIETOUHBIN (PeppUMarHeTHK: KpUBast
HaMarHnauBaHme HaMarHMYMBaHUS; MATHUTHBIE (Da30BbIC TIEPEXOIHI,
P2 . -
MOHOKPHCTAIIIOB HWHAYLIHMPOBAaHHbIE MAarHUTHBIM NojieM; ¢a3oBas T-H nuarpamma.
KpuBas HamaranuuBanus TpEXNIOAPEILETOUHOTO (heppUMarHeTHKa.

MarsuTooaHOOCHBIH aHTH()EPPOMATrHETHK: KPUBBIE
HaMarHWYMBaHMS BJIOJIb U MEPIEHIUKYIIIPHO OCH JIETKOTO
HamaranuuBanusg (OJIH). Xapaxrep HamaramanBanus Baons OJIH
B 3aBUCHMOCTHU OT COOTHOIIEHHS BETUYMH OOMEHHOTO
B3aUMOJICUCTBYS U MATHUTHOM aHU30TpONHMH. MeTaMarHeTHKY.
30HHBIE MarHEeTHKH B CUJIbHOM MarHWTHOM TIOJI€.




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

MukpoMarHeTuka JOMEHHBIX
rpaHuI]

JloMeHHbIE IpaHULIBI B MHOTOOCHBIX KpUcTauiax. BausHue
BHEILHETO MOJISI HA CTPYKTYPY U SHEPTUIO0 JOMEHHBIX I'PaHULL.
BHyTpeHHSs CTpYKTypa IOMEHHBIX I'PaHULl B IUIACTHHAX U IUICHKAaX
C NEPIECHIUKYISPHON aHU30Tponuei. li3MeHeHne BHyTpeHHEN
CTPYKTYpPBI JJOMEHHBIX I'PaHUL] P U3MEHEHUH TONILHHBI IUIEHOK.
Oco0ple THIBI TOMEHHBIX TpaHUIl. ¥Y3KHe JOMEHHbIE TPaHUIIbI.
JIuHeiinbie TOMEHHbIE TpaHULbl. JJMHAMUKa TOMEHHOU CTPYKTYpHI.

P8

Pemenue 3agau

Pemenne OpUI'MHAJIBHBIX 3a/1a4 110 OCHOBHBIM pas3cjiaM
JUCHUIIIMHBL: HAMarHM4YnBaHUE MOHOKPUCTAJIJIOB,
HaMaron4mBaHUEC PCaJIbHBIX MAIrHETHUKOB, MarHUTHBIN TUCTCPE3HC.




1.3. HampaBiienue, BUIbl BOCITUTATEIBHOM JCSITEIBHOCTH U HCIIOJIb3YEMbIC TEXHOJIOTUU
Tabmura 1.2

Hanpasnenue Bn
p . A . TexHonorus
BOCITUTATCNIBHON | BOCHMTATENIBHON | poorroro e o KoMIeTe s .
NEATEIbHOCTU NEATENbHOCTU JeATENBHOCTH O0y4CHMA

Pe3ynbpTarsl

[1K-1 - Crocoben VY-1-
UCIIOJIb30BaTh CamMocToATenbHO
3HAHUA dbopMynupoBaTh
dbyHIaMEHTaBHBIX | 337]a4y B paMKax
pas3zienoB o01iei u paccMaTpuBaeMoit
TEOPETUIECKON pooIeMbI
buzuky 11
npodopHueHTano | TexHomorus peleHus

HHas CaMOCTOSITENILHOM | IPO(heCCUOHATTBHBIX
JIeATETbHOCTh paboThI 3a/1a4 B 00J1acTH
(U3UKN MarHUTHBIX
SIBIICHUIA,
MEIUIIMHCKOHN U
TEOPETUYECKOMN
busuku, QUK
KOHJICHCHPOBAHHOTO
COCTOSIHUS

[Ipodeccuonansu
O€ BOCIIMTaHUC

1.4. IIporpaMMa AUCHMIIIIMHBI PEATTU3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE JUCIUIIJINHBbI
JloMeHHasi CTPYKTYpa H Npolecchl NepeMarHH4uBaHUsA

JJIeKTPOHHBbIE pecypchl (U31aHMsT)

. bopoBuk, E. C.; Jlekumu 1o MarHetusmMy : Kypc Jekuui.; Pusmariur, Mocksa; 2005;
https://biblioclub.ru/index.php?page=book&id=75475 (DnekTpoHHOE U3TaHKE)

2. I'ypan, , A. 10.; ®uzuka MarHUTHBIX sBJIEHUH : y4yeOHuK.; M3marensctBo FOkHOTO QenepambHOro
yHUBepcutera, PoctoB-Ha-Jlony, Taranpor; 2020; http://www.iprbookshop.ru/115544.html (DnekrporHoe
W3/1aHKE)

3. MymnukoB, H. B.; Marauerusm u MarHuTHble (a30oBble MEpexonbl : yueOHoe mocoOue.; M3narenscTBo
Vpansckoro ynuBepcutera, ExarepunOypr; 2017; https://biblioclub.ru/index.php?page=book&id=695525
(OneKTpOHHOE W3/IAHHE)

IleuaTHBIE M3TaHUS

1. bopoBuk, E. C.; Jlekuuu no maraetuzmy; ®UIMATIIUT, Mocksa; 2005 (21 3x3.)

2. bokos, B. A.; ®u3nka MarHeTukoB : yuye0. nmocodue ans By3o0B.; DTU um. A. . Uopde PAH, Cankr-
[TetepOypr; 2002 (51 3k3.)

3. Usanos, C. B., Maptsiiko, II. C.; U36pannbie rnaBbl (puzuku. MarHeTn3M. MarHuTHbI pe30HAHC.
dazoBble nepexosl : Kypc aekuuii.; JIKM, Mocksa; 2008 (15 3k3.)



4. Mymnukos, H. B.; Marnetusm u marautHble (ha3oBble mepexoisl : yuyeOHoe nocodue.; MznatenbcTBo
VYpansckoro yauBepcuteta, Exatepunoypr; 2017 (5 7k3.)

5. Kanmaypoga, I'. C.; JlomeHnHas ctpykrypa MarHeTukoB. OCHOBHBIE BOIIPOCHI MUKPOMAarHeTHKH : y4eOHOE
nocobue.; YpalnbCKuil TocyapCcTBEHHBIN yHUBepcuTeT, CBepaioBck; 1986 (13 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI
1. DnexkrponHas HayuHas Oubnuoreka https://elibrary.ru
2. YHuBepcurerckas 6ubnuoreka onnaiiH: http://biblioclub.ru

3. 3onanbHas HayuyHas ouonuoreka YpdY. URL: http://lib.urfu.ru

Marepuansl aias aun ¢ OB3

Becy kontent OBC mpencraBineH B Buzae (aiiinoB crenuanbHOro (opmara it BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HH)OPMAIMOHHO-CIIPABOYHBIE H IOHCKOBbIE CHCTEMbI
1. Poccuiickas rocynapcrBenHas oudianorexa. URL: http://www.rsl.ru

2. l'ocynapctBeHHas myOandHasi Hay4HO-TexHu4eckas Ononuorexa Poccun. URL: http://www.gpntb.ru

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
/loMeHHast CTPYKTYpa M NPOLECCHI NepeMarHM4MBaHUusA

Caenennst 00 OCHAIICHHOCTH JHCHHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
o0opyroBaHHeM H IPOrPAaMMHBIM o0ecre4YeHneM

Tabmua 3.1

Ne Buapl 3anaTnii OcHaIEHHOCTH CNEeNHAJTbHBIX IlepeyeHb JMLEH3UOHHOTO
n/n NoOMelleHMi U OMeleHu i 11 NPOrpaMMHOIo0 obecne4yeHust
CAMOCTOATEIbHOM padoThI

1 Jlexmn MeGenb aymuTopHas ¢ Office Professional 2003 Win32
KOJIMYECTBOM pabOYMX MECT B Russian CD-ROM
COOTBETCTBHUH C KOJUIECTBOM
CTYZCHTOB

Pabouee mecto npenonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

[Tonkmrouenue k cetu MHTEpHET

2 [IpakTuueckue 3ansatust | Mebenb ayaAuTOpHas ¢ Office Professional 2003 Win32
KOJTMYECTBOM pabOYHNX MECT B Russian CD-ROM
COOTBETCTBHUH C KOJIMIECTBOM
CTYZCHTOB




Pabouee mecto npenoaasarens
Jlocka aynuropHas
[epugepuiinoe ycTpoiicTBO

[Tonkntouenue k cetu MaTEpHET

Koncynpranumn

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZCHTOB

Pabouee MecTo mpemnogaBaress

Jlocka aynuropHas

He Tpedyercs

Texymuii KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBHUH € KOJIUYECTBOM
CTYAECHTOB

Pabouee mecTo npenoaasarens
[Tepudepuiinoe ycTpoiicTBO

[Tonkntouenue k cetu UHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

CamocrosTenpHas
paboTa CTyIeHTOB

Meb6enb ayauTopHas ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYJCHTOB

He Tpedyercs




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

ITporokon Ne 7 or 29.09.2023 .



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
(a30BEIil cOCTaB MJIABOB JKENE30-YTICPO.

Bungsr Tepmudecknx o6padborok. TO, compoBoXxaaroImasics
(ha30BBIMH NIPEBpALICHUSIME 0€3 MOTUMOP(HBIX MPEeBpAICHUN;
CTapeHue 3aKalieHHBIX crIaBoB. TO, compoBoKaatoniascs
(ha30BBIMH IPEBPALICHUSIME OTHOBPEMEHHO C MOTMMOP(HBIMHU
npeBpanieHusMu. KuHeTrnka npeBpanieHus ayCTeHUuTa B
yraepoaucTol cranu. MapreHcuTHoe npespaiieHue. [IpeBparienus
MPU HArpeBe 3aKalleHHOM cTami. XMMHUKO-TepMUIecKas oopadboTka
CTaJH.

CrutaBbl Kemne30-yriepo/.
OCHOBBI TECOPHH TEPMHUICCKOM
P7 obpabotku. Kiaccudukarus u
MapKHPOBKa CTaJICH

Knaccugukanus craneil. MapkupoBKa cTajei.

1.3. HanpaBnenue, BU1bl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU
Tabmmua 1.2

Hamnpasienune Bn
p . 5 . Texnonorus
BOCIUTATENBHON | BOCHUTATENBHON | pooiiroron o ow KoMmeTeHmus ;
NesITeNbHOCTHU NesITeNbHOCTHU NeATeTbHOCTH O0y4CHM:A

Pesynbrarsl

[TK-1 - Ciocoben V-1-
WCII0JIH30BaTh CamocTosTeIbHO
3HaHUSA (dbopMynupoBath
dbyHIaMEHTANBHBIX | 3a7a49y B paMKax
pazzenoB obuieit u paccMatpuBaeMon
TEOPETHYECKOU poOIeMbI
bu3uKA 11
npodopuentanuo | TexHonorus pelieHus

HHas CaMOCTOSITENIbHOM | podecCHOHATbHBIX
JESITEIbHOCTD paboThI 3aja4 B 0051aCTH
(bU3UKN MAarHUTHBIX
SIBJICHUM,
MEIUIUHCKON U
TEOPETUYECKOUN
buzuku, GU3NKU
KOHJIEHCUPOBAaHHOTO
COCTOSIHUSI

[Ipodeccronansu
0€ BOCIIUTAHHE

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. IOm-Pozepu, 10., 10.; Beenenue B huznyeckoe MetasioBeieHue : Monorpadus.; Meramutyprus, b.m.; 1965;
https://biblioclub.ru/index.php?page=book&id=222289 (DnekTpoHHOE U3AaHKE)

3. Karae, B. A.; Metoasl uccnenoBanus (a3zoBOro coctaBa W CBOWCTB YIIEPOAMCTON CTald : y4eOHO-
MeTonudeckoe  mocobme.;  M3marenbcTBO  YpanmbCckoro — yHuBepcutera,  ExarepunOypr;  2016;
https://biblioclub.ru/index.php?page=book&id=689965 (DnexkrpoHHOE H3MaHKE)

ITeyaTHbIE U3TaHUSA

1. Crapony6ues, }O. H.; Maruutomsrkie MaTepuasl : SHIUKIL. CIIOB.-CIIpaB..; TexHocdepa, Mocksa; 2011 (2
9K3.)

2. Karaes, B. A., BacskoBckuii, B. O.; Meroas! uccienoBanusi (azoBOro cocraBa M CBOWCTB YIJIEPOIUCTON
cTanu : [y4eOHO-METOIMYecKoe MmocoOue Jyisi CTYJEHTOB, OOydYarOIIMXCs MO MporpaMme OakaiaBpuara Io
HanpasieHusaM noarotoBku 27.03.01 "Cranmaptuzanus u metposorus”, 03.03.02 "®uzuka"].; U3paTtenbcTBo
VYpanbckoro yauBepcuteta, EkatepunOypr; 2016 (35 3k3.)

3. Comnues, 1O. I1., bop3enko, E. U., Bonorkanuna, C. A.; Marepuanoseaenue. [Ilpumenenue u BIOOP
MaTepuasoB : yuel. mocobue A CTYACHTOB By30B, o0yuatoniuxcs no Hanpasienuto 140400 "TexH. puzuka".;
Xumusaar, Cankt-Iletepoypr; 2007 (10 sk3.)

4. Comnnues, 1O. I1., [Ipsxun, E. U.; MaTtepuanoBeneHue : yueOHUK JUIsl CTYA€HTOB BY30B, 00yUYaIOLIMXCs O
METaJLTyprUueCKUM, MAIIMHOCTPOUTENBHBIM U o0meTexHnueckuM creruanbHocTsIM.; XUMU3 AT, Cankr-
[TetepOypr; 2007 (11 3k3.)

5. 'ynsies, A. I1.; MeramioBeaenue : yaeOHUK aiist By30B.; AnbsHC, Mocksa; 2011 (20 3k3.)

6. Jlaxtun, 0. M.; MetamioBenenue u TepMudeckas o0paboTka MeTauioB : Y4uel. A MEeTauTypr. CIell.
BY30B.; Metamtyprus, Mocksa; 1984 (70 3x3.)

7. Tennep, 0. A., Paxmranr, A. I'.; MatepuanoBenenue : yue0. mocodue aiist By30B.; Mertamuryprusi, MockBa;
1989 (38 7K3.)

8. lllepOunun, B. E.; MaruuTHbili KOHTposb KauecTBa MeTaiios; YpO PAH, Exarepun0ypr; 1996 (5 3x3.)

9. Ky3Huenos, 1. A.; ®usndeckoe MeTaiioBeieHue : yaeonoe mocobdue.; YpI'Y, ExatepunOypr; 1993 (2 3k3.)

Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBI
1. DnekTpoHHas Hay4yHas onbmuoTeka https://elibrary.ru
2. YauBepcurerckas Oubnuoreka onnaiu: http://biblioclub.ru

3. 3onanbHas HayuyHas ouonuoteka YpdY. URL: http://lib.urfu.ru

Marepuaasb 1is jgun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro Qopmara i BOCHPOM3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUISl IIPOUYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.



Bba3bl JaHHbIX, ]/IH(l)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

1. DnexkTpoHHBIE pecypchl 00pa3oBaTeNbHOTO nopTaia edu.ru.

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

dusznyeckoe MaTCPpUAJIOBECACHUC

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

Tabmua 3.1

Ne Buapl 3ansaTnii

OcHaIEHHOCTH CNEeNHAJIbHBIX
noMelleHUii ¥ moMeleHuil 1
CaMOCTOATEIbHOM padoThI

IlepeyeHb JIMLEH3UOHHOTO
NMPOrpaMMHOro o0ecrnevyeHust

1 Jlexnu

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

[Tonkmrouenue k cetu MaTEpHET

Office Professional 2003 Win32
Russian CD-ROM

2 IIpakTrueckue 3aHATHS

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBHUH C KOJIHMUECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[Tonkmrouenue k cetu MHTEPHET

Office Professional 2003 Win32
Russian CD-ROM

3 Koncynpranun

Mebens ayauTopHast ¢
KOJINYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

He Tpedyercs

4 Texymui KOHTPOIIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

PabGouee mecto mpenogaBaTens

[Tepudepuiinoe ycTpoicTBO

Office Professional 2003 Win32
Russian CD-ROM




[Tonknrouenue k cetn UHTEpHET

CaMocTosTenbHas
paboTa CTyZCHTOB

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUU C KOJIUYECTBOM
CTYJICHTOB

He Tpebyercs




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

ITporokon Ne 7 or 29.09.2023 .



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
TEeMBbI

(DI/ISI/IHGCKI/IG BCJIIMYUHBI U CAUHUIIBI I/I3MepCHI/I§I; BHUJbI U METOAbI

P1 0611[3.51 XapaKTCpUCTHUKA HBMCPCHHﬁ; O HNOTrPCIIHOCTAX U3MCPCHUA; OCHOBHBIC ITIOHATHSA

mnmpounoecca I/I3Mep€HHﬁ OLICHKAa HOFpCH.IHOCTeﬁ IpAMBIX I/IBMepeHI/Iﬁg OLICHKAa
HOFpeIHHOCTeﬁ KOCBCHHBIX HSMCpeHHﬁ.
OO0m1as xapakTepucTHKa TPOOIeMbl MATHUTHBIX N3MEPEHUH;
MATHHTHBIE XapaKTeDHCTHKH MAarHuTHOC IIOJIC U MarHuTHasA UHAYKIUA; CAUHHUIBI U3MCPCHUA
P P HUHAYKIOUH U HAPSYKCHHOCTH MArHUTHOT'O MOJISI; MArHUTHBIC
P2 BEIIECTBA U MOJIs, €IMHHUILIBI
aMepe napaMeTpLI HaMarHn4nBacMbIX CpC,Z[; MAarHUTHBIC XapaKTepI/ICTI/IKI/I
HU3M HUS
P CUJIIBHOMAardMTHBIX BEHICCTB U MaTCpHUAJIOB; CAUHUIBI U3MEPCHUSA

MAaArHuTHBIX XapaKTepI/ICTI/IK MAarduTHBIX BCIICCTB.
OO01mue MoNoKeHNs TEOPUH MarHATHBIX IIeTIel; 00pasIlbl,
HaMaroHn4ynBaromme yCTpOfICTB&, AaHaJIN3 MAarHUTHBIX ueneﬁ;

P3 MaruuTHbI€e Lienu, 00pasibl, ) i
SaMKHYTaSI Mar"HuTHas [CIb, paSOMKHYTaSI MarsvuTHasa Oenb,

aHaJM3 MATHUTHBIX Tieneit
pa3MarHuuYMBaroIIee moje oopasiia; pacyer pa3MarHHIUBAOIIETO

(akropa.

Karymku ['enbMrosbna; coneHouas! (COMCHOM,
BOJIOOXJIOKAAEMBII COJIEHOU/, cosieHou1 butrepa,

P4 HaMarHquI parote CBEPXIPOBOJISIININ COJIIEHOU); SJICKTPOMArHUTHI; HCTOYHUKN
yerpouersa HUMITYJIBCHOTO TIOJIS; UCTIONIb30BAHUE TIJIa3MBbl [T TeHEepaIin
MarHUTHBIX TOJICH.
Mertonab!l 1 PUOOPHI IS OO6mIre 3aMevanus; yIeT MOMPaBKH Ha «BO3AYIITHBIN 3230DP»;
PS M3MEpEeHHsI MarHUTHOM 0aJTMCTUYECKUi TalbBaHOMETP; BeOepMeTp ((hITFOKCMETp); METOIbI

UHAYKIOHUU




aHajoroBoro u nudposoro uHTErpUpoBanus curHana JJ1C;
MCTOAUKH U3MEPEHUA B ITIOCTOAHHOM MarHuTHOM I10JIC.

OnpeneneHHe HaMarou4€HHOCTH 110 U3MCPECHUIO 3./.C.;
OIPEACIICHNE HAMAarHUYCHHOCTH 110 USMEPCHUTIO CUJIBI (MCTO,Z[
MarHuTHBIX BECOB, MAasITHUKOBBII MaFHI/ITOMeTp); OIIpEaACICHUC

MaTepHaioB

Pé6 U3mMepenne HaMarHMYeHHOCTH | HAMAarHWYEHHOCTH 110 U3MEPEHHIO TIOJISI paccestHus (METO/]
MarHUTHOH CTPENIKU, METOJ] aCTATUIECKOTO MarHUTOMETPa, METOT
BUOPOMAarHuTOMETpa), sIBIICHHE ‘““MarHUTHOTO H300paKeHUS ;
MarHuTomeTp Ha 3 dexre Xoia.
dusnyeckre 0CHOBBI U3MEPEHHSI HAPSHKEHHOCTH BHYTPEHHETO

MeToab! n3MepeHust MarHUTHOTO MOJIS; MJIOCKUE HAKITaJHbIe KaTyIIKH — KaTyIIKH ITOJIS;
P7 HanpsHKEHHOCTH MarHUTHOTO | MAarHUTHBIN MOTEHIMAIMETp; (Geppo30HT; Mpeodpa3oBaTen Ha
OJIst OCHOBE T'aJJbBAHOMAarHUTHBIX 3P (PEKTOB (AATYUK HA OCHOBE
a¢dekra Xoura, MAarHUTOPE3UCTOPHI).
SAnepHsie npeobpazoBaTenu (METOA PE30HAHCHOTO TOTIIOICHUS,
METO/T CBOOOTHOM SJICPHOM WHAYKIINH); ITapaMarHUTHBIC
KBanTtoBsie mpeobpazoBaTenu u

peoOpazoBaTeny; mpeodpa3oBareny Ha ocHOBE 3 dexTa

P8 peobpa3zoBaTey Ha OCHOBE
Meccbayspa; mpeoOpa3oBaTeny Ha OCHOBE (peppOMarHUTHOTO

CBEPXIIPOBOIUMOCTHU
pe3oHaHca; Ipeobpa3oBaTeny Ha OCHOBE SIBICHUS
CBEPXIIPOBOJIIMOCTH.
IIpeoOpaszoBaTenu Ha ocHOBe | B3ammoneiicTBue ynpyrux BOJIH CO CTEHKaMH MAarHUTHBIX
P9 MarHUTOYIIPYTUX JOMEHOB; B3aUMO/ICHCTBHE CIIMHOBBIX U YJIbTPa3BYKOBBIX BOJIH B
B3aUMOJIEUCTBUI (heppOMarHUTHBIX KpUCTAIIIaX.
YcnoBusa u3MepeHnit; AMHaMUYecKasi KpuBas HAMarHWYMBaHUS U
MeTJIs TUCTepe3nca (pacdyeT 3HaueHUH MHAYKLIUH U OIS,
IIpUMEHeHue (heppoMeTpoB ISl ONPEAETICHUS TUHAMUYECKUX
MarHUTHBIX XapaKTEPUCTHK); TIOTEPH SHEPTUU Ha
W3mepeHne AMHAMHYECKUX

nepeMarHuyuBaHue (MarHuTHBIE TIOTEpH) (METOJ aMIepMeTpa-

P10 MAarHUTHBIX XapaKTEPUCTUK

BOJIBTMETpPA, SHCKTpI/I‘IeCKI/Iﬁ MCTOJ IPSAMOTIO U3MEPCHUA
MOIIHOCTH, 3JIEKTPOAMHAMUYCCKHIA BATTMETP, SJCKTPOHHBIN
BaTTMETP C IEKTPOCTATUICCKIM MEXaHH3MOM, IPeo0pa3oBaTeIH
HAa 3JIEMEHTAaX C KBAJPATUYHON 3aBUCHMOCTBIO BBIXOJHOTO CUTHAJIA
OT BXOIHOTO).

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIBHOM ACATCIIBHOCTHU U UCII0JIb3YCMbIC TCXHOJIOTHU

Tabmnuua 1.2
Hanpasnenue Bun o L —
BOCMUTATENBHON | BOCHUTATENBHON | pooivroron oo KoMIIeTeHIus Pesynbratsl
NEITEILHOCTU NEITEIbHOCTHU NeATeTbHOCTH 00y4eHust
[Mpodeccuonansu | mpodopuentamnmo | TexHomorus [TK-1 - Ciocoben V-1-
0€ BOCITUTAHHE HHas CaMOCTOSITEIILHOM | MCTIOIB30BaTh CaMocTOsATEIHHO
JIESITEIbHOCTD paboThI 3HAHUA ¢dbopmynHrpoBaTh
dyHIaMEHTAIBHBIX | 3a7a9y B paMKax
paszenoB oomiei u paccMaTpuBaeMoi
TEOPETUUECKON poOIEMBI
bu3uKu 11t
perIeHus
po(eCCHOHATBHBIX




3a/1a4 B 00J1aCTH
(bU3UKN MAaTHUTHBIX
SIBIICHHI,
MEIUIIMHCKON U
TEOPETUYECKOMN
busuky, GU3NKH
KOHJICHCUPOBAaHHOTO
COCTOSTHUS

1.4. IIporpamMma JUCHUIUIMHBI pealii3yeTcsl Ha TOCYyIapCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
JKcNnepUMEHTAIbHbIE METO/Ibl B MATHETU3MeE

DJIEeKTPOHHbBIE pecypchl (M31aHNSA)

1. YUepnsimes, E. T.; MarauTHbie n3MepeHUsT Ha IIOCTOSTHHOM U TIEPEMEHHOM TOKE : MPAKTHYECKOE TTOCOOHE. ;
I'ocynapcTBeHHOE U31aTeIbLCTBO CTaHJIapTOB, Mockaa; 1962;
https://biblioclub.ru/index.php?page=book&id=599189 (DnexkrpoHHOE M3HaHNE)

2. Canpomupckuii, C. I'.; Pacder m ananmmu3 pasmarHuumBaroniero ¢axkrtopa ¢GeppoOMarHUTHBIX TeEI
MoHorpadwus.; bemopycckas nayka, Munck; 2015; https://biblioclub.ru/index.php?page=book&id=436596
(D7EKTPOHHOE H3/IaHHE)

ITeuaTHbIE N3AaAHUA

1. Yeuepuukos, B. 1., Konnopckwuii, E. W.; MarautHele u3mMepeHus : [yaeOHoe mocoOue ik YHUBEPCUTETOB]. ;
N3narensctBo MockoBckoro yuuepcurera, Mocksa; 1963 (4 7k3.)

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

3., CrenanoBa, E. A., Boneros, A. C.; CoBpeMeHHBIE METO/IbI UCCIIe0BaHMs MarHUTHBIX cBoMcTB: CKBU/I-
MarHUTOMETPHI : yueOHO-MeToanueckoe nocodue.; M3narenscTBo Ypaiabckoro yHuBepcurera, EkarepunOypr;
2011 (50 3k3.)

4. Uranos, C. B., Mapteimko, I1. C.; M36pannsie rmaBel pusuku. MarHetn3sm. MarHuTHBI pe30HAHC.
®dazoBble iepexosl : Kypce geknuid.; JIKU, Mocksa; 2008 (15 sk3.)

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

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI
1. DnexrponHas HayuHas Oubmuoreka https://elibrary.ru
2. YHuBepcurerckas 6ubnuoreka onnaiiH: http://biblioclub.ru

3. 3onanbHasg HayuyHas 6ubnmmnoteka Yp®dY. URL: http://lib.urfu.ru

Marepnansl pis aun ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmara It BOCIPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCIIOJIb30BAHUEM YKPAHHOM JTyTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.



ba3n1 JaAHHbIX, HHq)OpMallI/IOHHO-CHpaBO‘IHble U IMIOUCKOBBLIC CUCTEMBbI

1. Poccuiickas rocynapcrBenHas 6udanoreka. URL: http://www.rsl.ru

2. l'ocynapcTBeHHas MyOIuYHas HAy9HO-TeXHUYeckas onbmmoreka Poccun. URL: http://www.gpntb.ru

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

3KcnepnMeHTaanme METOAbl B MAarHeTU3MeE

CBeennsi 00 OCHAIIEHHOCTH JUCHUIJIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PATOPHBIM
000py/1I0BaHNEM U MPOTrPaAMMHBIM 0O0ecreyeHueM

Tabmnuma 3.1

Ne Buapl 3anaTui

OCHAIIEHHOCTH CNENNAJIbHBIX
MOMeIeH!ii ¥ MOMeIeHuii 1St
CaMOCTOATEIbHOI PadoThI

IepeyeHb JUEH3HOHHOTO
MPOrpaMMHOro odecreyeHust

1 Jlexnn

Mebenb aymuTopHasi ¢
KOJIMYECTBOM pabOvHX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepugepuiinoe ycTpoicTBO

[Toagxmrouenue k cern IHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

2 [IpakTudeckue 3aHATHS

Mebens aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUU C KOJIUYCCTBOM
CTYJICHTOB

Pabouee mecTo mpenogaBaTens
Jocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

[Toaxmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

3 Koncynpranuu

MeOenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUM C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto mpenogaBaTens

I[OCKa ayJJUTOpHAA

He Tpebyercs

4 Texymui KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJICHTOB

Office Professional 2003 Win32
Russian CD-ROM




Pabouee mecto npenoaasarens
[Tepucgepuiinoe ycTpoicTBO

IToaxmrouenue x cern HTEpHET

CamocrosTensHas
pa60Ta CTYACHTOB

Mebens aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUU C KOJTUYECTBOM
CTY/ICHTOB

He Tpebyercs




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

ITporokon Ne 7 or 29.09.2023 .



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
Kona
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TEeMbI
P1 Beenenune. OpOuTaibHbIil U OneKTpoH B MarHUTHOM 1iosie. Y poBHHM Jlannay. KBaHTOBBIH
CIIMHOBBIM MarHETU3M 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 Teopust cpenHero mnosms
CIIOHTAHHASI HAMATHUYEHHOCTh. TUIIBI MArHUTHOTO YIIOPSIOUYEHHUS.
Pemenue B orcyTcTBUe mojs. CnuHoBas 1ernouka va. [epexoapl
P5 Monens U3unra u XY mojaens y . P
Kocrepnuu-Taynecca B iBymepHoit XY mMonenu.
DneMeHTapHbIe BO30YK/ICHHUS U MarHOHbI. HelnmHelHbIe CTUHOBEIC
Po6 CHUHOBBIC BOJTHBI
BOJHBL. TepMOaUHAMUKA MAaTHOHOB.
Teopems! JIn6a-Mattuca-Illynsiia u Mapiiamna. Henuneiinas 6-
P7 KBaHTOBBIE CTUHOBBIC LIETIOUKU .
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




(U3UKN MAarHUTHBIX
SIBIICHH,
MEIULIMHCKON U
TEOPETUYECKOMN
(1071637097 11) 370 4
KOHJCHCUPOBAHHOT'O
COCTOSTHUS

JeSITeITbHOCTH JeSITeITbHOCTH
[K-1 - Cnocoben V-1 -
UCIIOJIb30BaTh CamocTosATeNnbHO
3HAHUA ¢bopmynrpoBaTh
(dyHIaAMEHTANBHBIX | 337a4y B paMKax
pa3zaenoB obuieii u paccMaTpuBaeMoi
TEOPETHUYECKOU po0sIEMbI
bu3uKy 11t
npodopueHTanuo | TexHomorus CIICHUS
[Ipodeccronansu podop . P
HHast CaMOCTOSITENIFHOU | TPO(ECCHOHATBHBIX
0€ BOCIIUTaHHE
JIeATEITLHOCTh paboThl 3a/1a4 B 00J1aCTH

1.4. IIporpamMmma AUCHUIUIMHBI pealii3yeTCsl Ha FOCYyIapCTBEHHOM si3blke Poccuiickoi denepanui .

2. YHEBHO-METOJUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJINHBI

KpanToBasn TEOpUdA MarHeTu3mMa

DJIEeKTPOHHbBIE pecypchl (M31aHNSA)

1. Bomncosckmii, C. B.; MarmerusMm: MarduTHBIE CBOWCTBa Oua-,

beppruMarHeTUKOB

MoHoTpadws.;

napa-,
Hayxka,

https://biblioclub.ru/index. php‘7page—book&1d =483412 (DneKTpOHHOE U3IaHNE)

ITeuyaTHbIe H3TaHUSA

1. Boncosckuii, C. B.; Maruerusm.

MaruuTHblE CBOMCTBA Jua-,

deppumarnerukoB; Hayka, Mocksa; 1971 (17 5k3.)

2. Jlaanay, JI. [I.; Teopernyeckas ¢usuka :

B 10 T.

HepenstuBucrckas teopusti; Hayka, Mocksa; 1989 (83 sk3.)

napa-,

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

dbeppo-, antudeppo-, u
Mockaa; 1971;
dbeppo-, anTHdeppo-, U

: yueOHoe mocobue. T. 3. KBaHTOBass MexaHHWKA.

4. Vaiitr Pob6ept, M., JIubepman, M. A., bopouk-Pomanos, A. C., [Turaesckuii, JI. I1.; KBanroBas teopus
MarHetusma; Mup, Mocksa; 1985 (8 7k3.)

5. Usromos, 10. A., Kannenscon, M. U., Ckpsbun, 0. H.; MaraeTusm KoJIJIeKTUBU3UPOBAHHBIX YJIEKTPOHOB;
Hayka, Mocksa; 1994 (4 5k3.)

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

7. Uztomos, 0. A.; ba3oBble Mojienu B kBaHTOBOM Teopuu marnetusma; [ YpO PAH], Exatepun0Oypr; 2002 (3

9K3.)

IMpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkrponHas HayuHas Oubnuoreka https://elibrary.ru



2. YHuBepcurerckas 6ubnunoreka onnaiiH: http://biblioclub.ru

3. 3onanbHas HayuHas 6ubnuoreka Yp®Y. URL: http:/lib.urfu.ru

Matrepnansl pis aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmarta It BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI

Y HaCTPOMKOM KOHTPACTHOCTHU.

ba3bl JaAHHbIX, mul)opMaunonﬂo-cnpanoqﬂme H IMOUCKOBbIC CUCTEMbI

1. Poccuiickas rocynapcrBenHas oudmanorexa. URL: http://www.rsl.ru

2. l'ocynapctBeHHas myOanyHasi Hay4HO-TexHu4eckas Ononuorexa Poccun. URL: http://www.gpntb.ru

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

KpanToBas TEOpUA MAarHeETU3Ma

Caenennst 00 OCHAIICHHOCTH JHCHHUIUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHMEeM H IPOTPAaMMHBIM O0ecredYeHneM

Tabmmia 3.1

Ne Buabl 3anarnii

OcCHAIIEHHOCTH CNENHATbHBIX
NnoMeleHUH U MoOMelleHui 15
CaMOCTOATEIbHOM padoThI

Ilepeyenb JMLEH3HOHHOTO
NPOrpaMMHOIo0 odecne4eHust

1 Jlexmm

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUU C KOJIMUYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

[Tonkmouenue k cetu MHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

2 [IpakTrueckue 3aHATHS

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabovMX MECT B
COOTBETCTBUH € KOJIUYECTBOM
CTYAECHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

He Tpedyercs

3 Koncynpranuu

Mebens ayauTopHas ¢
KOJIMYECTBOM pabOvHX MECT B
COOTBETCTBHUHU C KOJIUYCCTBOM
CTYJICHTOB

He Tpebyercs




PabGouee mecto nmpenogaBaTens

Jlocka aynuropHas

Texkymuii kKoHTposb 1 | MeGenb ayauTopHas ¢ He Tpebyercs
IIPOMEXKYTOYHAS KOJIMYECTBOM pabo4MX MECT B
aTTecTanus COOTBETCTBUH C KOJIMYECTBOM

CTYJICHTOB

Pabouee mecTo npenoaasarens
CamocrosiTenbHas Mebenb ayauTopHast ¢ He Tpetyercs

paboTa CTyICHTOB

KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYJCHTOB




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

[Ipotokon Ne 7 ot 29.09.2023 .



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
MarHeTUKOB

[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

(U3UKN MarHUTHBIX
SIBIICHUH,
MEIULIMHCKON U
TEOPETUYECKON
bu3uku, GU3NKU
KOHJICHCUPOBaHHOI'O
COCTOSTHUS

Tabmuma 1.2
HanpaBneHI/Ieu Bun ) o —— N
BOCIIUTATENBHON | BOCIMTATENBHON | pooirrnror oo KOMIIeTe IS 6)’
NEATEILHOCTHU NEATEILHOCTHU JeATeTbHOCTH O0y4CHM:A
TIK-1 - Crnocoben V-1 -
HCIIOJIb30BaTh CaMoCTOSTENILHO
3HAHUA dbopmynHrpoBaTh
byHIaMEHTaTBHBIX 3aJ1aqy B paMKax
paszaenoB odmien u paccMatpuBaeMon
TEOPETHYECKOU po0OIeMbI
buzuky s
npodopuentanuo | TexHomorus eIIEHUS
[Ipodeccronansu podop . P
HHAast CaMOCTOSITENIbHON | MpoheCCHOHATBHBIX
0€ BOCITUTAHUE
NEATEILHOCTD paboThl 3amay B o0ylacTu

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

: MoHorpadwus.;

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



2. bopoBuk, E. C.; Jlekumm 10 MarHetusmy Kypc Jiekuuid.; Pusmaraut, Mocksa;

https://biblioclub.ru/index.php?page=book&id=75475 (DnekTpoHHOE M3TaHKE)

2005;

IleuaTHble M31aHUSA

1. bopoBuk, E. C.; Jlekuuu no maraetusmy; ®UIMATIIUT, Mocksa; 2005 (21 3x3.)
2. ®unmumnmos, b. H.; Y. 1 : [B 2 u.].; YpO PAH, ExatepunOypr; 2019 (2 3k3.)
3. @ununmos, b. H.; Y. 2 : [B 2 u.].; YpO PAH, Exatepun0Oypr; 2020 (2 5k3.)

IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIC CHCTEMbI
1. DnexTpoHHas HayuHas Oubnuoteka https://elibrary.ru
2. YHuBepcuterckas 0ubnuoreka onnaifH: http://biblioclub.ru

3. 3onanbHas HayuHas oubnuoreka Yp®Y. URL: http://lib.urfu.ru

Matrepunansl ais aun ¢ OB3

Becy xontent OBC mpexacrarieH B Buue GaioB crenuaibHOro dopmara Jyisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJIb30BAaHUEM SKPAHHOM JTYTIbI

Y HaCTPOMKON KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI[]/IOHHO-CI[paBO‘lHLIe N NMOUCKOBbIC CHCTEMBbI

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

2. l'ocynapcTBeHHas MyOau4Has HaydHO-TexHu4eckas oubnmmnoreka Poccun. URL: http://www.gpntb.ru

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

Pe3onaHcHbIE 1 PCIAKCAIIMOHHBIC IBJICHUA B MAarHETHKAX

Caenennst 00 OCHAIICHHOCTH JHCHUIUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHNeM H IPOTPAaMMHBIM o0ecre4YeHneM

Tabnuma 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTDh CNEeNHAJTBHBIX Ilepeyenb JMLEH3HOHHOTO
n/n NoOMelleHMi U OMeleHu i 11 NPOrpaMMHOI0 odecne4yeHust
CAMOCTOATEIbHOI padoThI
1 Jlexumn Meb6enb ayauTopHast ¢ Office Professional 2003 Win32
KOJIMYECTBOM pabOYMX MECT B Russian CD-ROM
COOTBETCTBHUHU C KOJNYECCTBOM
CTYyJAEHTOB
Pabouee mecTo npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBoO
[Tonkmrouenue k cetu UHTEpHET
2 [TpakTuueckue 3ansatust | Mebenb ayaAuTOpHas ¢ Office Professional 2003 Win32
KOJTMYECTBOM pabOYHMX MECT B Russian CD-ROM




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[Tonkmrouenue k cetu UHTEPHET

Koncynbranun

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOUMX MECT B
COOTBETCTBHUH C KOJITUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynutopHas

He Tpebyercs

Tekymui KOHTPOIIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto npenonasarens
[Tepudepuiinoe ycTpoiicTBo

[Tongxmrouenue x ceru MHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

CaMocTosTeabHas
paboTa CTyACHTOB

Mebenb ayauTopHasi ¢
KOJINYECTBOM pabOUMX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

He Tpebyercs
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