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1. Ilesu u 3aaa4M QU CHUTLTHHBI

[Tporpamma pa3paboTaHa B COOTBETCTBUHU C OCHOBHOW oOpa3oBarenbHOU mporpammoit ®I'OC
o HampasieHuto 03.03.02 dusuka u npeaHa3zHayeHa g oOecniedeHus: kypca «du3nka MarHUTHBIX
SIBJICHUI1», U3y4aeMOT'0 CTYJICHTaMH B TEUEHHUE BOCBMOI'O CEMECTpa.

OcHoBHas 1eJIb Kypca:

- JIaTh CTY/EHTaM IIEJIOCTHOE, B paMKaX CYIIECTBYIOUIUX €CTECTBEHHOHAYYHBIX MOJOKEHUN U
COBPEMEHHOr0 pa3BUTUs (U3UKK KJIAacCH(UKAIMIO MArHUTHBIX MaTepHUajoB, HX OCHOBHbBIE
(u3nUuecKre CBOMCTBA U 001aCTh TPUMCHECHHUS.

Jlnst nocTuKeHMs1 JAHHOM 1eJIM ObLJIM MOCTABJIEHBI 32141

- opMupoBaHUE y CTYICHTOB MPEACTABICHUN O QyHIAMEHTAIbHBIC (PU3UUIECKHUX IpOIeccax,
XapaKTEePHBIX JJIS1 CTPYKTYP C Pa3IMUHbIM TUIIOM MarHUTHOTO YIIOPSIIO4YEHHUS,

- OCBOEHHE METO/I0B KBAHTOBO-MEXaHUYECKOTO OMMCAaHUsI MArHUTHBIX CBOMCTB BEILIECTBA;

- O3HAaKOMJICHHE CTYJIEHTOB C MPUMEHEHHEM BEUIECTB C pPa3jIMYHbBIMH MarHUTHBIMU
CBOMCTBAMH B Pa3HBIX 00JIACTAX HAYKU U TCXHUKH;

2. MecTo nuciumiIuHbl B cTpykTtype OIIOII BO:

Jucuumuaa B1.B.13  “@usuka MarHMTHBIX — SBJICHHH®  SBJISCTCS  JUCHUILIMHON
MpoeCCHOHAIBHOTO ITMKJIAa. MeToauKa IIpPEenoiaBaHusl HampaBlieHa Ha CHCTEMHBIH MMOJIXOJ K
OOyYEHWI0O W WHTETPAIWI0 JUCIUIUINH €CTeCTBEHHOHAYYHOTO IMKJIA, T.K. MPH H3y4ECHUH Kypca
WCIIONB3YIOTCSA PA3Aesbl U TEMbI CIEAYIOIIMX AUCHUIUIMH: ~MartemaTuueckuid aHanusz”, «KBaHnToBas
Teopus», «Teopernueckne OCHOBBI (PU3UKU KOHJIEHCUPOBAHHOTO COCTOSHUY». JucuuminuHa “®Pusnka
MarHUTHBIX SIBICHUW™ SIBIISETCS 0A30BOM IS TIPOXOKICHUS NPEIIUTIIIOMHON TPAKTUKH, a TAaK)Ke JIJIs
MOJATOTOBKH K TOCYIapCTBEHHOW HMTOTOBOW aTTECTAIlMM W 3alIUTE BBITYCKHOW KBaTU(UKAIMOHHON
paboTel. O01Ias TPYAO0EMKOCTh AUCHHUIUIMHBI — 4 3a4€THBIC SUHUIIBL.

3. TpeGoBaHus K pe3yJabTaTaM OCBOCHUS JUCHUILIMHBI:
Kypc «®usuka MarHUTHBIX  SBIIEHHUW», COTJAaCHO  TOJOXKEHUsM  (heaepaabHOro

rOCYJJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa BbICHIETO0 NPOQECCHOHATBLHOIO 00pa3oBaHUs NPHU
noArotoBke OakanaBpa 1o HampasieHuto 03.03.02 ®usuka, MO3BOISIET CTYIEHTY MpHOOpecTH
CIIeIyOIIe KOMIETEHIINN:

- Cnnoco0eH MCNOJIL30BaTh CHEUATN3MPOBAHHbIC 3HAHUSA B 00/1acTH (PU3UKHM U PU3NKH

KOH/ICHCHPOBAHHOTI'0 COCTOSIHUS IJI51 0CBOeHMsI NPOoPmiIbHBIX pusnueckux mucnummn (IIK-1).

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4eHHs MO JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHUS KOMIIETCHIIUH

KOMHCTEHHI/Iﬂ I/IHZ[I/IKaTOpr Pe3y.]'leaTbl 06yqemm
KOMIIETEeHIUI

IK-1 IK-1.1 3Haer:

Crioco6HOCTh CriocobeH MpoBOANUTE aHAJIN3 - o011He cBeIeHNs 0 KJIaCCU(HUKAIMN BEIIECTB MO UX

HCIIOJIB30BATh Hay4YHBIX JaHHBIX, PE3YJIbTATOB MAariuTHBIM CBOﬁCTBaM, HX 0COOEHHOCTSIX U 00JIaCTsAX

CHEeMaTN3UPOBAHHBIE | IKCIIEPHIMEHTOB U HAOIOCHNH, TIPUMEHEHHS;

3HaHMS B 00aCTH HCIIOJIB3YS CICIUATIN3UPOBAHHBIC - OCHOBHBIC TCOPHUHU U MOJCIIN, 06T)HCH5[}OHII/IC MAarHuTHBIC

(U3UKHN 1T OCBOSHHSI | 3HAHMA B 00J1aCTH QU3UKU CBOICTBA TBEPABIX TEI

poQUITBHBIX MarHUTHBIX SIBJIICHHUH. Ymeer:

¢busnIecKnx [K-1.2 - OLICHMBATH NPE/IENbl IPUMEHUMOCTH KIIaCCHYECKOTO

JUCLUTIIIMH Crnioco0eH poBOUTE aHAIU3 I0/IX0/Ia, POJIb U BAKHOCTh KBAHTOBBIX 3((eKTOB NpH
HOBBIX HallpaBJICHUI OIMMCaHNH (PU3MYECKUX MPOLIECCOB B BEIIECTBAX C
MCCIIEI0BaHUI U ONBITHO- Pa3JIMYHBIM THUIIOM MarHUTHOTO YIIOPSI0YEeHNS,
KOHCTPYKTOPCKHX pa3pabOTOK B | - OIIEHUBATh (PU3HUECKUE TapaMeTPhI
COOTBCTCTByIOH.Ieﬁ obmactu MAarouToynops104CHHBIX BEHICCTB HAMArHM4€HHOCTD,




3HAHWH. BOCIIPUUMYHUBOCTb, IPOHUIIAEMOCTH) IO
AKCIIEPUMEHTAITLHBIM JTAHHBIM;

- 110 3HAYCHHUSIM MarHUTHBIX ITapaMeTPOB, MMOTYICHHBIX U3
SKCIEPUMEHTANBHBIX TaHHBIX, IPOBOIHUTH
KJIacCH()UKAITUIO BEIIECTB IT0 WX MarHUTHBIM CBOMCTBaM.
Buaajgeer:

- METOJIJaMH KBaHTOBO-MEXaHNYECKOI'O OMMMCAHUS
MAarHUTHEIX CBOMCTB BEIIICCTBA;

- croco0aMu pacyeTa MarHUTHBIX XapaKTEPUCTUK
MarHUTOYMOPSIIOYEHHBIX CTPYKTYP B paMKaX MPOCTHIX
OONICTIPUHATHIX MOJICIICH

4. ConepskaHue M CTPYKTYpa JUCUMIIIMHBI (MOXYJIS)

OO0beM OUCIHUIUIMHBL COCTaBiIsieT 4 3adeTHBIX eNWHHIEI, 144 dYaca, B TOM umciie 59 dyacos
KOHTaKTHOM paOoThl. 3aHATHUSA MPOBOASATCS TOJBKO B OUYHOM (opme 00ydeHHs] ¢ MPUMEHEHHEM
JUCTAHIIMOHHOTO KOHTPOJIS CaMOCTOATEIbHOW paboThl cTyaeHToB uepe3 DUMOC dakynbrera. Ha
MPAKTUYECKYIO TOJArOTOBKY OTBOJUTCS 24 ayAUTOPHBIX YacoB (BO BPEeMsl BHIIOJIHEHUS MPAKTUYECKUX
3amanuil). Dopma NPoOMEKyTOUHON aTTECTAIlMU: IK3AMEH.



4.1. Couepmanne AUCHUINIJIUHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BU10B y‘leﬁHbIX 3aHSATHI M OTBEJEHHOI'0 HA HUX KOJIHYECTBA
AKAACMHUYIECCKHUX YaCcoB

Ne Pa3zgen qnucuuMIInHbl/TeMa Bunbi yue6Hoii paéoThl,
n/H BKJIIOYasl CAMOCTOSITEIbHYI0 padoTy 00y4yaromuxcs, @opMBbI TEKYLIET0
MNPAKTUYCCKYIO ITIOATOTOBKY M TPYA0EMKOCTH (B qacax) KOHTPOJIA
5 YcneBaeMoCTH;
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= Jlekuuu Cemunapckue/ Kouncyabrauuu e 8
npakTu4yeckue/ 3 =
JadopaTopHble z g
3aHATUA ©
1 2 3 4 5 6 7 8 9 10
1 | Pasgen 1. MarauTHbIE CBOIMCTBA aTOMa 8 5 2 2 2 4 Ompoc
2 | Paznen 2. IlapamarHuTHBIE BeniecTBa 8 6 2 2 2 8 Pemenue 3amau
3 | Pa3gen 3. JInamarHuTHBIC BEIICCTBA 8 6 2 2 2 8 Perienne 3amau
4 | Pa3gen 4. MaruuTtHble CBOMCTBA METAJIIIOB 8 12 4 4 4 8 Pemenne 3amaq
5 | Pazmen 5. ®eppomarneTnsm 8 12 4 4 4 8 Pemenue 3amau
6 | Paznen 6. Ilpupona peppomMarautHoro coctosHus | 8 6 2 2 2 6 Omnpoc
7 | Paznmen 7. AuTudeppomaraeTusm u 8 6 2 2 2 6 Omnpoc
dbeppumMarHeTusm
8 | Paznen 8. /lunamMuka MarHUTHOW PEIIETKH 8 6 2 2 2 5 Pemenue 3amau
9 | Pazmen 9. JlomenHas cTpykTypa 8 6 2 2 2 6 Omnpoc
dbeppoMarHeTHKOB
JK3aMeH 8 26 1 TectupoBanue
KO 8 10
Hroro yacos 144 24 24 1 59




4.2. [1l.1aH BHeayIMTOPHOM CAMOCTOSITEILHOM Pa00Thl 00YYAIOIIMXCS M0 AU CHUIINHE

CamocrosiTesibHas padoTa 00y4arOIIMXCH Yuebno-
METOANYECCKOC
Cemectp | Ha3panmue pa3sneiia, TeMbl Bun camocTosiTenbHOIM Cpoxn BeinosiHeHus:t | Tpynoemkocth (4ac). | OneHo4yHoe CpeACTBO | ofecrmevyeHne
padoTsl CaMOCTOATEJIbHOM
padoThI
8 Paspmener 2,4,5,8 Pemenne nomamnaux B teuenue 29 3amaun u W3 cnmcka
3a1a4 cemecTpa YIIpaKHEHHUS JUTEPATYPHL.
8 Pazgensr 1,3,6,7 IToaroroska k onpocy Ilocne 24 Onpoc W3 cnucka
3aBepIICHHUS JIUTEPATYPBHIL.
JIEKIHH 110
JTAHHBIM pa3zeiiam
8 Paznen 9 [ToaroroBka k omnpocy B konie cemectpa 6 Omnpoc U3 crmcka
JIUTEpaTypHI.
8 IToaroroBka K PaboTa ¢ n1eKIIMOHHBIM K xonmy cemectpa 26 Tecr U3 crncka
JK3aMEHY Martepual 1 yueOHoI JTATCPATypEL.
JUTEPATYPOU
OO01uii 00beM caMOCTOATEILHON PAdOTHI MO JUCHUILIUHE (Yac) 85




4.3. Conep:xaHue y4eOHOro MaTepuaJa
CoaepixaHue pa3aesoB ¥ TeM THCHUIITIHHBI
1. MarHuTHbIe CBOMCTBa aTOMA
1.1. [InanerapHas Mojenb aToMa
1.2. Mopens atoma bopa-3ommepdenbaa. ATom Bogopoaa
1.3. [IpocTpancTBEHHOE KBAHTOBaHUE
1.4. TIlpocras riaHeTapHasi MOZEIb CIOXKHBIX ATOMOB
1.5. DkcnepumeHTaNbHBIC (DAKTHI, HE OOBSICHIEMBIC POCTON IJTAHETAPHOM MOJIE
1.6. Criua. CoOCTBEHHBIN MArHUTHBII MOMEHT 3JICKTPOHA
1.7. BextopHas Mozelb aTomMa
1.8. MaruutHsiii MoMeHT aToma. dakrop Jlannae
1.9. Dddekr 3eemana
1.10. InamarHeTu3M 3JIEKTPOHHON 00OJIOYKH aToMa
2. [lTapamarauTHbIE BelleCTBA
2.1. Knaccuueckas teopust JlanxeBena
2.2. CBoiicTBa NapaMarHeTUKOB B MAJIbIX MOJISIX
2.3. CpaBHenue c¢ skcnepuMeHToM. [lapbr mienoynbsix MetamuioB. CoM peaKo3eMeNTbHBIX
AJIEMEHTOB
2.4. MarHuTHbI€ CBOMCTBA HOHOB MEPEXOAHBIX AJIEMEHTOB U BIUSHUE MOJI KPUCTAIIIMUECKON
pEETKH
2.5. HexoTtopble mapaMarHUTHbIE MOJIEKYJIbI
2.6. CoiicTBa NapaMarHeTUKOB B CUJIbHBIX MOJISAX
2.7. AnuabaTtvyeckoe pa3MarHMYMBaHUE M CBOMCTBA NapaMarHETHKOB IPH TEMIEpaTypax
Menble 1 K
3. luaMarHuTHbIE BellecTBa
3.1. luamaruuTHas BOCPUUMYHBOCTH ATOMOB U HOHOB
3.2. CBolicTBa XUMUYECKUX COCAMHEHUI
4. MarHuTHBIE CBOIICTBa METAJVIOB
4.1. CBoiicTBa 3JIEKTPOHOB ITPOBOJIMMOCTH B METaJLIE
4.2. ITapamarueTusm cBOOOIHBIX 3JIEKTPOHOB
4.3. Jlnamaraetusm cBOOOJHBIX 3JIEKTPOHOB
4.4. DxcnepyuMeHTalbHbIE JaHHBIE O MAarHUTHOW BOCHIPUUMYHMBOCTH METAJI0B. CpaBHEHUE C
Teopuen
4.5. CoiicTBa IEpEXOAHBIX METAIIIOB
5. ®eppomarneTusm
5.1. KpuBas HaMarHM4MBaHUsl U 0COOEHHOCTH CBOMCTB (peppOMarHeTUKOB
5.2. ®opmanbHas Teopus peppomMarHeTuzma
5.3. 'mpomMarHuTHBIE OIBITHI
6. IIpupona peppoMarHuTHOrO COCTOSIHUS
6.1. OcHOBHBIE HIEU
6.2. HexoTopele CBeJIeHUS U3 KBAHTOBOW MEXaHUKU
6.3. Mozekyna Boiopo/ia ¥ OOMEHHas SHeprust
6.4. OOMeHHOEe B3aMOJIEIICTBUE U KpUTepHil (peppomarueruzma
6.5. 3aBUCHUMOCTb CBOWCTB (PeppOMarHETUKOB OT TeMIeparypbl. ATOMHBIE MarHUTHBIE
MOMEHTBI (PepPPOMATHUTHBIX DJIEMEHTOB
7. AuTudeppomarneTusm u peppumarseTusm
7.1. AHTU(dEppOMarHeTu3M
7.2. ®eppUMarHeTUKU
8. luHaMMKa MAarHUTHOM PEIIETKH
8.1. OGmmue mpencTaBiIeHNs O CIMHOBBIX BOJHAX
8.2. [lonyknaccuueckas TeOpUsi CHMHOBBIX BOJIH B (peppoMarHeTuke
9. JloMeHHasi CTPYKTYypa (peppoOMarHeTUKOB



9.1. IlpuynHa 0Opa30BaHMs JOMEHOB
9.2. [lepexoaHble CIOU MEXAY TOMEHAMU

4.3.1 IlepeyeHb CEMHUHAPCKUX MPAKTHYECKUX 3aHATHIA U J1a00paTOPHBIX padoT

Ne Ne pazgena u Tembl Tpynoe | Ouenounslie | Popmupy
/11 JUCHHUITIIMHBI (MO,Z[yJ'IH) o MKOCTb CpeacTBa CMBIC
HaumenoBanue MPAaKTUYCCKUX 3aHATHU
(gacsr) KOMIIETCH
o
1 2 3 4 5 6
1 | MaruutHble cBoiicTBa | [ToBTOpeHME MOHSITHI U3 KypCOB 2 onpoc K -1
ATOMHOM (PM3HMKU M KBAHTOBOM AOMaIlHHH
aToM MEXAHUKH KOHCIEKT
2 | IlapaMarHuTHBIE Pemenue 3agau Ha pac4éT MarHUTHBIX 2 ompoc, IK -1
XapaKTEPUCTHK MapaMarHUTHBIX KOHTPOILHOC
Belecrsa BEIIECTB 3aJlaHue
3 | InmamMarHaTHBIE Pemenue 3amad Ha pacu€T MarHUTHBIX 2 onpoc, IIK -1
XapaKTePUCTHK JHaMarHUTHBIX KOHTPOIIbHOE
BelecTna BEIECTB 3aaHuc
4 | MarauTHble cBoiicTBa | Pemenue 3agay Ha pacu€T MarHUTHBIX 4 ompoc, K -1
XapaKkTepuCTHK METaJLIOB KOHTPOIIBHOC
METaJ/1JI0B 3a7JaHue
5 | ®deppomarHernsm Pemenune 3a1a4 Ha pac4€T MarHUTHBIX 4 ompoc, IK -1
KOHTPOJIBHOE
XapaKTEPUCTHUK (PepPOMArHUTHBIX
Beilecnf bevp SALaHe
6 | Hpupona ITocTpoeHue raMuiIbTOHUAHA, 2 ompoc, IK -1
o s - KOHTPOJIBHOE
ONUCHIBAIOUIETO MPOCTEHIINMA CITydal
(eppomaranTHOro 3a/[aHne
(heppOMarHUTHOTO YIOPSIOYCHUS.
COCTOSIHMS
7 | Autudeppomarderusm | IlpubmkeHne MOIEKYISIPHOTO MO 2 ompoc, K -1
UL MATHUTHBIX CUCTEM C KOHTPOJILHOC
U (peppUMarHeTu3m N 3a/1aH1e
MOAPEIIETKAMHU.
8 | Jlumamuka MarHuTHoi#l | PenreHune 3amay Ha pacu€T BKIIaga 2 ompoc, I[IK -1
" CIIMHOBBIX BOJIH B TEPMOIMHAMUKY KOHTPOIIbHOE
PElIETKU. 3a/1aHHe
(beppomarHeTnka
9 | lomennas cTpyktypa | OueHka pazMepoB JOMEHOB JIJIs 2 omnpoc, IK -1
pa3IMYHBIX (PEpPPOMArHETHKOB. KOHTPOIILHOE
¢eppoMarHeTukoB 3aaHue
4.3.2. Ilepevyenn TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITEIbHOE U3yYeHHe
CTYICHTAMH B paMKax camocTosiTe1bHOi padorsl (CPC)
Ne Tema Bun 3anaHue Pexomennyemas Komu-
Heq. CaMOCTOATEIIbHON JuTeparypa YECTBO
paboThI 4acoB
1 IIpocras rmanerapHas MOJEIb Bneayauropnas IToBTOpEHUE W3 cniucka 4
CJIOHBIX aTOMOB. pabota IIPOHJIEHHOT O JIUTEPATYPHI.
OKkcnepuMeHTaNbHbIe (haKTHI, HE paHee
00BICHSIEMEIC MaTtepuaia.
MPOCTOH MIaHeTapHOU
MOJCJIBIO.
CrimH. CoOCTBEHHBIN MarHUTHBIN
MOMCHT 3JICKTpPOHA
2 | Knaccuueckas Teopust BueaynuropHas Nzyuenne W3 cnucka 8
napamarsetusma JlaHxeBeHa pabota JIUTEPATYPHI. JIUTEPATYPHI.
Pemenue 3anay




3 | /IlnamarHuTHBIC CBOWCTBA BueaynuropHnas Wzyuenue W3 cnucka 8
XUMHYECKHX COEIMHEHH. pabota JIUTEPATYPBHL JIUTEPATYPBHL
4 DKCTIepUMEHTAIBHEIE TaHHBIE O Bueayauropnas Usyuenue N3 cniucka 8
MarHUTHOH BOCIIPUUMYUBOCTH pabota JIUTEPATYPHIL. JIUTEPATYPHL.
MeTauioB. CpaBHEHHE C TEOpHEH.
CBO¥CTBa IEPEXOAHBIX METAJIJIOB.
5 | ®eppomarnermzm. ©opmanpHas Bneayauropnas N3yuenue W3 cniucka 8
Teopusl. pabota JIUTEPATYPHIL. JUTEPATYPHIL.
Pemenue 3anau
6 | 3aBHCHMOCTH CBOMCTB BreaymutopHas Uzyuenne U3 cimcka 6
(eppoMarHeTHKOB OT pabota JUTEPaTypHl. JUTEPaTypHl.
TeMmIreparypsl. ATOMHbIE Pemenue 3anau
MarHUTHbIE MOMEHTHI
(heppOMarHUTHBIX HIEMEHTOB
7 AHTH(EpPOMArHETH3M U Bneayauropnas W3y4enue W3 cniucka 6
(eppumarseTism pabota JIUTEPATypHL. JIUTEPATypHL.
8 JluHamMuKa MarHUTHOM pEIETKU Bneayauropnas W3y4enue W3 cniucka 5
pabota JUTEPATypHI. JUTEPATypHI.
Pemenue 3anau
9 | JoMmeHHas CTpYKTypa Bneayauropnas Nzyuenue W3 cniucka 6
(heppoMaraeTHKoOB pabora JIUTEPATYPHL. JIUTEPATYPHL.
Pemenue 3anau
10 | Tekymue KOHCYTBTAITNH 1
11 | TloaroroBka K SK3aMeHY Bces nmutepatypa 26

4.4. Meronn4yecKue yYKa3aHUs M0 OPraHU3AIHUU CAMOCTOSATEIbHON PadOThHI CTYI€HTOB

K coBpemenHOMY crienuanucTy OOIIECTBO MPEABSBISIET JOCTATOYHO IIUPOKUN TEpPEUCHb
TpeOOBaHUM, cpeld KOTOPBHIX HEMAJIOBAXXHOE 3HAYCHHE HWMEET Halhuue Y BBITYCKHUKOB
OTIPE/ICTICHHBIX CIIOCOOHOCTEH M YMEHHSI CaMOCTOSITCIIBHO JTOOBIBATh 3HAHHS W3 PA3THMYHBIX
HMCTOYHUKOB, CHUCTEMAaTH3UPOBATh IMOJIYYCHHYIO HH(OpMalNIO, AaBaTh OLEHKY KOHKPETHOM
¢dbuHaHCcOBOW cuTyaruu. @opMUpOBaHKE TAKOTO YMEHHS MPOMCXOJUT B TEUYCHHUE BCErO IMEpHOIA
oOyueHusi yepe3 y4yacTHE CTYACHTOB B NPAKTHUECKUX 3aHATUSAX, BBINOIHEHHE KOHTPOJIBHBIX
3aJlaHul, HAMHCaHWE KYPCOBBIX U BBIMYCKHBIX KBaIH(HUKAIMOHHBIX pabor. [lpm 3TOM
CaMoCTOsITeNIbHAsl padoTa CTYJIEHTOB UTPAET PELIAIONIYI0 POJb B XOJ€ BCEro yueOHOro mpoiiecca.

Teopernueckue 3HaHUS, TOJYYCHHBIC CTYJACHTAMH Ha MPAKTUYECKHX 3aHATHSAX M TIpU
CaMOCTOATENIbHOM M3YY€HUM Kypca MO JHUTEPATYpPHbIM HCTOYHHMKAM, 3aKpEIUISIOTCS IpHU
BBITIOJITHCHUH MPAKTUYECKUX 3aaHUH.

[Ipu BBIMOMHEHUH MPAKTUYECKUX 3aJaHuil oOpaiaercss oco0oe BHUMaHHUE Ha BBHIPAOOTKY y
CTYJICHTOB YMEHHS TPAaMOTHO BBIMOJHATH U O(OPMIIATH JOKYMEHTAIIUIO, YMEHHUS TOJIH30BATHCA
Hay4YHO-TEXHUYECKON CIpaBOYHON nuTepaTypoil. Kaxablii CTylEeHT IOJIKEH HOATOTOBUTHCS K
3aIlIUTE CBOETO OTYETA, PA300PABIIKICH C TEOPUEH UCCIETYEMOTO SIBJICHUS.

Texymas pabota Hax y4eOHBIMH MaTepuaniamMHu BKJIIOYaeT B ce0s CHUCTeMaTHU3allHio
TEOPETHYECKOTO MaTepHayia Ka)XJAO0W MPAKTHUYECKOW palOOThl, 3alOJHEHUs MPOMYIIEHHBIX MECT,
YTOYHEHHSI CXEM U BBIIEJICHHs TJIaBHBIX MBICIIE OCHOBHOTO cojepykaHusi paboTel. Jlns atoro
WCIIONB3YIOTCS UMEIOIHECs] y4eOHO-METOJAMYECKHEe MaTepuainbl W JApyras peKOMEHIOBaHHAs
nuTeparypa.

['panuiisl MEXTy pa3HBIMU BUAAMHU CAMOCTOSITEIBHBIX PA0OT TOCTATOYHO PA3MBITHI, 4 CAMU
BUJBI pabOTHI mepecekaroTcs. Takum o0pa3oM, caMOCTOSTENBHON paboTa CTYIEHTOB MOKET OBITh
Kak B ayJIMTOPUH, TaK U BHE €e.

3akperieHue BCEro HM3yYeHHOr0 MaTepuana OCYIIECTBISETCS Ha KOHTPOIBHOW padore.
Takke MOXeT OBITh TPOBENECH OMpOC MO0 BceM TemaMm Kypca. IIpenmomaBatens momoraer
pa3obpaThCs ¢ TPOOIEMHBIME BOIPOCAMHU U 3aJa4aMu (110 Mepe MX MOCTYIUJICHHS) B XOA€ TeKYIIHX
KOHCYJIbTAINH.

4.5. IllpumepHasi TeMAaTHKA KyPCOBbIX Pa0d0T (POEKTOB) (MPH HAJIUYUM)
KypcoBbie paboThl yueOHBIM MJIAHOM HE MPEAYCMOTPEHBI
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5. YueOHOo-MeTOAUYeCcKOEe 1 MH(OPMAIITMOHHOE O0ecneyeHue TUCIUIIUHBI (MOYJIf)

nepeyeHb JIUTepaTyphl

a) ocHOGHas Tumepamypa

1. baiikoB, }0.A. ®u3uka KOHACHCUPOBAHHOTO COCTOSIHUSA. [ DIeKTpoHHBIN pecypc] / F0.A.

baiikos, B.M. Ky3nenoB. — OnektpoH. nan. — M. : U3narensctBo "Jlaboparopus 3nanuii",

2015. — 296 c. — Pexum pocryma: http://e.lanbook.com/book/70766

2. Enudanos, .. ®usuka tBepaoro Tena. [ DnekTpoHHbIH pecype] - Dnekrpos. nad. — CII6.:
Jlanb, 2011. — 288 ¢. — Pexum pocryma: http://e.lanbook.com/book/2023

3. I'aBpumok A.A., 3yopunkuit C.M., Ilerpo A.JI.. ®u3uka metamuioB nocodbue. Mpkyrck-20009,
93c.

0) nepuoouneckue uz0aHusl
http://perst.issp.ras.ru/Control/Inform/perst.htm

8) CNUCOK ABMOPCKUX MEMOOUUECKUX pA3PAOOmMOK

1. I'aBpumok A.A., CemupoB A.B., Mopo3zosa H.B., I'onsirun E.A. MarauTtHbie CBOCTBa TBEPABIX
Ten : yueo. nocobue. — Upkyrek : U3n-so UI'Y, 2014. - 163 ¢
https://www.pd.isu.ru/kaf/DocDESS/files/mps.pdf

2) 6azvl OAHHBIX, NOUCKOBO-CAPABOYUHBLE U UHPHOPMAYUOHHBLE CUCTEM
». Kuuragonn - Onbnuoreka onaaid yreHus. Www.knigafund.ru

* DU3 «BUBJIMOTEX» https://isu.bibliotech.ru/

* ObC «JIAHb» http://e.lanbook.com/

* OBC «PYKOHT» http://rucont.ru

* ApxuB HayuHbIX KypHasoB JSTOR (http://www.jstor.org)

(fopewo o #D f/ﬁWf

6. MaTtepuajabHO-TeXHHYECKOe o0ecnedeHue TUCIUILTHHBI (MOYJIs)

6.1. YueoOHo-12a00paTopHOEe 000pyA0BaHUE:

[IpakTudeckue 3aHATUS MO JAHHOW MUCIUILIUHE TPOBOASTCS B y4eOHOW ayIUTOpUU IO
pacniucanuio. JlabopaTopHoe o0opynoBaHME HE NpeaycMOoTpeHo. MmeroTcs chucku 3ajaHuil u
METOAMYECKOE PYKOBOJICTBO B 3JIEKTPOHHOM U IIEYaTHOM BHJIE.

6.2. IlporpammHoe obecneyeHue:

CrangapTHble cepBUCHI ceTH VIHTEepHET, cTaHAapTHBIE CPEACTBAMH MPOCMOTPA MPE3EHTAINH
U APYTUX MaTepHalioB MO Kypcy.

6.3. Texunueckue M 3J1eKTPOHHbIE CPeACTBA:

21.]'[5{ MMPOBEACHUA MPAKTHUYCCKUX W JICKIIMOHHBIX 3aHSTUN B KAUeCTBE AEMOHCTPalMOHHOT'O
000pYIOBaHUSI UCHOIB3YIOTCS TPOEKTOP, dKpaH W MEJoBas JOocKa. Mcmonb3yroTesi coBpeMeHHbBIE
o0Opa3oBaTenbHbIe TEXHOJNOTHUU: HH(pOpManMOHHBIE (JIeKIUU W mpe3eHTanmu B Power Point),

IMPOCKTHBIC (MyJIBTI/IMe,Z[I/Ia, BUJCO, JOKYMCHTAJIbHBIC I/IJ'ILMBI).


http://e.lanbook.com/book/70766
http://e.lanbook.com/book/2023
http://perst.issp.ras.ru/Control/Inform/perst.htm
https://www.pd.isu.ru/kaf/DocDESS/files/mps.pdf
http://www.knigafund.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://www.jstor.org/
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Hcnonws3oBanne TI00AIBHOW KOMIBIOTEPHON CETH TO3BOJISIET 00ECIEeUUTh JIOCTYITHOCTD
HHTEepHET-pecypcoB U pealn30BaTh CAMOCTOSITEIbHYIO PadOTy CTYJCHTOB, B XOJ€ KOTOPOW OHHU
MOT'YT BBIYMTBIBATH HAyyHbIE€ CTAaTbU IO TeMaM Kypca. Ha Jeknusx MOryT HCHOJIb30BaThCs
MYJIbTUMEIUMHbBIE CPEACTBA: MPOEKTOP MEPEHOCHOM, 3KpaH, HOyTOyK. Ha ¢dakynbrere mmeercs
KOMIIbIOTEPU3UPOBAHHAsA ayIUTOpHsl, MpeIHAa3HAuYE€HHas M CaMOCTOATENBbHOM paboThl, €
HEOrpaHUUYEHHBIM JOCTYIIOM B VIHTEpHET.

Marepuansl: HaydyHble CTaTbM M3  PELEH3UPYEMBIX JKypHAJOB W  MOHOTpaduu,
paccMaTpUBAIOLIME COBPEMEHHBIE IIOXOAbI M HCCIENOBaHUS B 001acTH (PU3MKM MarHUTHBIX
SIBJICHUI.

7. O6pa3oBaTe/ibHbIE€ TEXHOJIOTHHU

B cootBerctBum ¢ TpedoBanmsimu @I'OC BO, B yueOHOM mporiecce UCHOIb3YIOTCS aKTUBHBIE
U UHTEepakTUBHbIE (OpMBI MpoBeeHUs 3aHATUN. VHTepakTHBHBIE (POpMBI pabOTHI Ha y4eOHBIX
3aHATUAX OPEIYCMAaTPUBAIOT aKTUBHYIO MTO3UIMIO CTYEHTOB IIPU U3yYE€HUH MaTepualla, HalpuMmep,
CaMOCTOSITEJIbHO IOATOTOBUTH JIONOJHEHUE K TEME U BBIHECTH €ro Ha OOCYXKIEHHE, IPOBECTU
JUCKYCCHIO, BKJIIOYUTH AJIEMEHThl COOCTBEHHBIX HAyUHBIX MCCIEJIOBAHUNH M CHAEIaThb KpPaTKYHO
IIPE3EHTAIMI0 CBOMX BBICTYIUIEHUI Ha HayyHbIX KOoH(pepeHuusx. Bee aTo popmupyer cnocobHoctu
IPUMEHATh 3HAHMSI, YMEHHUS U JIMYHOCTHBIE KauyecTBa Ul YCHEIIHOW JEesATeIbHOCTH B 00JacTu
UCCJIEJOBAaHUM MarHUTHOT'O COCTOSIHUS BEIIECTBA.

Ha mpaxkTuyeckux 3aHsITUSIX CTYIEHTBhl HCIIONB3YIOT aBTOpckue 3amaud. [lo maTtepuanam
HaOIIOACHUH OHM INPHOOPETAIOT HCCIIEAOBATENIbCKUE HABBIKM, HEOOXOAMMBIE Ui PabOThl MO
MEXIUCIUIUIMHAPHBIM HAIPABICHUAM, IOCIE MOJy4eHHs 0a30BOro oOpa3oBaHUS M (POPMHUPYIOT
KOMIIETEHIIMI0 TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTH IpPOOJIEM, KOMIIETEHIIHIO
TOTOBHOCTU  MCIIOJIb30BaThb METOAbl TEOPETUYECKOM M  OKCIEpUMEHTAIbHOM (U3UKU B
npo¢eCCUOHATILHOMN AEATENHOCTH JUIsl U3YYE€HUS! MATHUTHBIX BEILECTB.

[IporpamMma OCHOBaHa Ha HCIIOJIB30BAaHMHM COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOIMM:
nH(pOpMaLMOHHBIX (JIeKIMK U npe3eHTauuu B Power Point), mpoekTHBIX (MyJIbTHMEINA, BUJIEO),
JTUCTAHIIMOHHbBIE, HAYYHO-UCCIIE0BATEIbCKON HAIPaBICHHOCTH U T. II.

8. OneHoYHbIe MaTePUAJIbI VISl TEKYIEro KOHTPOJISI U IPOMEKYTOYHOH aTTecTAlUH

®onp oneHouHbIX cpencTB (POC) mpeacTaBieH B MPUIOKEHHH.

8.1.1. OueHo4HsbIe cpeacTBa 1 BXOAHOI0 KOHTPOJIs

[IpoBoauTCst onpoc Ha MEPBOM 3aHITHH.

8.1.2. OneHo4HbIe cpeacTBa TEKYIIEro KOHTPOJIA

Conepxanue ydyeOHOro Marepuana pas3/ieleH0 Ha aunaktudeckue enununbsl (AE) —

MpeIMETHBIE TEMBI, MOJyIekKaIINe 00513aTeIbHOMY M3YUYEHHUIO M YCBOEHUIO B IpoIecce 00ydeHus.
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VYyuTbIBaeTCS ~ NPOMEXKYTOYHAs  aTTecTallus MO  WUTOTaM  CaMOCTOATEIbHOW  paboThl,

IIPEAYCMOTPEHHOM IPOrpaMMOM Kypca.

OIICHOYHBIX CPCACTB.

8.1.3. OueHouHbIe cpeacTBa AJIA MPOMEKYTOUYHOM aTTeCTallun

[TpomexyTodHas aTTecTamus MPOBOIUTCS B PopMe IK3aMeHa.

[IpumepHble TecTOBbIE 3aJaHUs MO (U3UKE MATHUTHBIX SIBICHUH NpuBEAEHBI B (OHIAX

MaTepI/IaJ'IBI JJIs1 IPpOBEACHUSA TEKYIIETO U IIPOMEKYTOYHOT'O KOHTPOJIA 3HAHUH CTYACHTOB!:

Ne Bun koHTpOIs KonTtpomupyemsie TeMbI (pa3mensr) Komnerenmuu,

o\ KOMIIOHEHTHI
KOTOPBIX
KOHTPOJIUPYIOTCS

1 Omnpoc MarHuTHble CBOMCTBA aTOMa [K-1

2 IIpoBepka pelieHus nomaiiHen 3anaun | IlapamaraurtHele BelecTBa [IK-1

3 [IpoBepka perieHus JOMaIlIHEN 3a1a4n JnaMarHuTHbIE BellecTBa IK-1

4 [IpoBepka perieHus JOMalllHEN 3aaa4u MarHuTHbIE CBONCTBAa METAIIIIOB IK-1

5 [IpoBepka pemieHus JOMallIHEN 3a1a4u ®deppoMarHeTusm IK-1

6 [TpoBepka perenus goMaiineit 3agaun | I[Ipupona GpeppoMarHUTHOTO COCTOSHUS [IK-1

7 Kontponbnas pabora AHTH(EppOMarHeTusm u peppuMarHeTu3m [IK-1

8 IIpoBepka pemienus goManiHei 3agaun | JlMHaMUKa MarHUTHOH peIIETKH IK-1

9 IIpoBepka pemeHns fomamnHe 3agaun | JloMeHHas CTpyKTypa (peppOMarHeTHKOB IK-1

[IporpaMMa cocTaBiieHa B COOTBETCTBUHM ¢ DenepalbHbIM TIOCYIapCTBEHHBIM 00pa30BaTEIbHBIM

cTaHAapToM 1o HarnpasieHuio moaArotoBku 03.03.02 «Duszukay.

Pa3zpaborumk:

Hacmosuwas npoepamma, He modcem Oblmb 60cnpouszeeoena Hu 6 Kaxkoil ghopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeutleHus Kagheopvl-paspabomuuxa npocpammol.

ITporokon Ne 7 ot 26. 03.2024 .

K.(h.-M.H., ToueHT Mopo3osa H.B.

3aB. Kagenpoii /7/ I'aBpumtok A A.

[Tporpamma paccMoOTpeHa Ha 3acelaHuu Kadenpbl 001eil U IKCIepUMEHTATbHON (PU3NKH




