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1. Ilesu u 3aaa4M QU CHUTLTHHBI

[Tporpamma pa3paboTaHa B COOTBETCTBUU C OCHOBHOW oOpa3oBaTenbHOU mporpammoit ®I'OC
o HampasieHuto 03.03.02 dusuka u npeaHa3zHayeHa g oOecniedeHus: kypca «du3nka MarHUTHBIX
SIBJICHUI», U3Yy4aeMOTr0 CTYJICHTaMU B T€UEHHUE BOCBMOI'O CEMECTpa.

OcHoBHas 1eJIb Kypca:

- JIaTh CTYJEHTaM IIEJIOCTHOE, B paMKaX CYIIECTBYIOIIUX €CTECTBEHHOHAYYHBIX MOJIOKEHUN U
COBPEMEHHOT0 Pa3BUTHUs PU3UKU KJIAaCCU(PHUKAIIUIO MATHUTHBIX MaTEPUAIIOB, UX OCHOBHBIE (hU3HUYECKUE
CBOWCTBA U 00JIaCTh MPUMEHEHUSI.

Jlnst nocTusKeHMs: JaHHOM 1eJiM ObLJIM MOCTABJIEHBI 3a1a4H:

- opMupoBaHUE y CTYICHTOB MPEACTABICHUN O (PyHIAMEHTAIbHBIC (PU3UIECKHUX IPOIeccax,
XapaKTEePHBIX JJIS1 CTPYKTYP C Pa3IMUHbIM TUIIOM MarHUTHOTO YIIOPSII0OYECHHUS,

- OCBOEHHE METO/I0B KBAHTOBO-MEXaHMYECKOTO ONMKMCAHUS MAarHUTHBIX CBOMCTB BEILIECTBA;

- 03HAKOMJICHHE CTYJCHTOB C PUMEHEHUEM BEILIECTB C PA3IMYHBIMU MarHUTHBIMU CBOMCTBaMHU
B Pa3HBIX 00J1aCTAX HAYKH U TEXHUKH,

2. MecTo nuciumiIuHbl B cTpykTtype OIIOII BO:

Jucuumuaa bB1.B.13  “@usuka MarHMTHBIX — SBJICHHH®  SBISICTCS  JUCHUILIMHON
MpoeCCHOHAIBHOTO IIMKJIAa. MeToauKa TMpeno/iaBaHusl HalpaBlieHa Ha CHCTEMHBIH IOIXOJ K
OOyYEHWI0O W HWHTETPAIWi0 JUCIUIUINH €CTeCTBEHHOHAYYHOTO IMKIA, T.K. MPU H3y4YEHUH Kypca
WCIIONB3YIOTCSA PA3AENbl U TEMbI CICAYIOMMX AUCHUIUIMH: ~MaremaTuueckuid aHanusz”, «KBaHnToBas
MexaHukay, «Ou3nka KOHJEHCUPOBAHHOTO COCTOSAHU Y. uctiumnnna “du3uka MarHUTHBIX SIBIEHUN”
SBISICTCS 0a30BOM IS MPOXOXKACHHS MPEIIUINIOMHON TPAKTUKH, a TaKKe I IMOATOTOBKH K
rOCYJapCTBEHHON MTOTOBOM aTTECTAIlMM W 3aIIUTE BBHITYCKHOM KBaIM(UKAMOHHONW paboThl. OOmas
TPYJOEMKOCTh AUCHUILTUHBI — 4 3a4eTHBIC €TUHUIIBL.

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

rOCYJJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa BbICHIET0 MPOQECCHOHATBLHOIO 00pa3oBaHUs NPHU
noArotoBke OakanaBpa 1o HampasieHuto 03.03.02 ®usuka, MO3BOJISET CTYIEHTY MpHOOpecTH
CIIeIyIOIIHe KOMIETEHIINH:

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

KOH/ICHCHPOBAHHOTI'0 COCTOSIHUS 1151 0CBOeHMsI MPOoPmiIbHbIX pusnyeckux mucnumimn (ITK-1).

ITepevenb miIaHMpyeMbIX pe3yJIbTATOB 00y4eHH s M0 JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHUS KOMIIETCHIIUH

KOMHETEHHI/Iﬂ I/IH)_II/IKaTOPLI PQSyJ'[I)TaTbI Oﬁy'—leﬂl/lﬂ
KOMIIeTeHIH I

IK-1 IK-1.1 3Haer:

Crioco6HOCTh Crioco0eH MpOBOANTE aHAIN3 - 00IIMe CBEJICHHUS O KJIACCU(UKALIMH BEIIECTB 10 UX

HCIIOJIB30BATh HaY4YHBIX JaHHBIX, PE€3YyJIbTATOB MAarHmMTHBIM CBOﬁCTBaM, HUX 0COOEHHOCTSIX M 00JIacTIX

CIICMUATM3UPOBAHHBIC OKCIICPUMEHTOB U Ha6J'II-O)IeHI/II\/’I, IIPUMEHCHU A,

3HaHMS B 001aCTH HCIOJIB3Yyd CIICUATTN3UPOBAHHBIC - OCHOBHBIC TCOPHUHU U MOJCIIN, O6’BHCH${I-OH_[I/IG MAar"HuTHBIC

(U3MKN 7151 OCBOSHUS | 3HAHMSA B 00J1aCTH QU3NKH CBOMCTBA TBEPBIX TEI

poQUITBHBIX MarHUTHBIX SIBJICHHUH. Ymeer:

¢busnIecKnx [K-1.2 - OLICHHMBATh IPE/IeNIbl IPUMEHNMOCTH KIIaCCHYECKOTO

JUCLUTIIIMH Cnoco6eH npoBOJUTH aHAIN3 MOJIX0/a, POJIb U BAKHOCTh KBAHTOBBIX 3()PEKTOB NPH
HOBBIX HalpaBJIeHUH onucaHnM (PU3MYECKUX IPOLIECCOB B BELIECTBAX C
UCCIIEJOBAaHUH U OIBITHO- Pas3IMYHBIM THIIOM MarHUTHOTO yTIOPSIIOYCHUS;
KOHCTPYKTOPCKHX pa3paboTOK B | - OLEHUBATh (PU3MUECKUE ITapaMETPhI

MAarouToynopsaa104€HHbIX BEIICCTB HAMAarHM4€HHOCTb,




COOTBETCTBYIOIICH 001aCTH BOCIIPHUMYHBOCTb, IPOHUIIAEMOCTH) IO

3HAHMIA. 9KCIIEPUMEHTAIHHBIM JaHHBIM;

- [10 3HAYCHUSM MarHUTHBIX MTapaMeTPOB, IMOJTYICHHBIX U3
SKCIEPUMEHTAIBHBIX TaHHBIX, IPOBOAHUTH
KJ1accu(UKAIIIO BEIECTB M0 UX MAarHUTHBIM CBOMCTBAM.
Baageer:

- METOJaMH KBaHTOBO-MEXaHNYECKOTO OIMMCAHMUS
MAarHUTHEIX CBOMCTB BEIIIECTBA;

- crioco0amMu pacueTa MarHUTHBIX XapaKTEPUCTUK
MarHUTOYMOPSIIOYEHHBIX CTPYKTYP B PaMKaX MPOCTHIX
0oOLIENPUHATHIX MOJIETeH

4. ConepskaHue M CTPYKTYpa JUCUMIIIMHBI (MOXYJIS)

OO0beM OUCIHHIUIMHBL COCTaBIIsieT 4 3adeTHBIX emuHHIEI, 144 yaca, B TOM umciie 59 yacos
KOHTaKTHOM paOoThl. 3aHATHUSA MPOBOAATCS TOJBKO B OUYHOM (opme 00ydeHHs C HPUMEHEHUEM
JUCTAHIIMOHHOTO KOHTPOJIS CaMOCTOATEIbHOW paboThl cTyaeHToB uepe3 DUMOC dakynbrera. Ha
MPAKTUYECKYIO TIOJrOTOBKY OTBOJUTCS 24 ayJUTOPHBIX YacoB (BO BpPeMsl BHIIIOJIHEHUS MPAKTUYECKUX
3amanuil). Dopma NPoOMEKYyTOUHOU aTTECTAIlUU: IK3AMEH.




4.1. Couepmanne AUCHUILJIMHBI, CTPYKTYPHUPOBAHHOC IO TEMaM, C YKa3aHUEM BU/10B y'leﬁHLIX 3aHSATHIL M OTBEJEHHOI0 HA HUX KOJIHMYeCTBA
AKAACMHUYIECCKHUX YaCcoB

Ne Paszgen pucuumiInHbl/TeMa Buasbl yueOHoii paborsl,
n/H BKJIIOYAs CAMOCTOAITEJIbHYIO PadoTy 00y4aromuxcs, @opMBbI TeKyILIEr0
MNPAaKTUYECCKYI0O NOATOTOBKY M TPYAOEMKOCTb (B qacax) KOHTPOJIsA
E YCIi€eBaeMoCTH;
2 g
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JadopaTopHble z £
3aHATHA ©
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. MarauTHbIE CBOIMCTBA aTOMa 8 5 2 2 2 4 Omnpoc
2 | Pazmen 2. IlapamarHuTHBIE BENIECTBA 8 6 2 2 2 8 Pemrenue 3amau
3 | Pazgen 3. JlnamMarHuTHEIC BEIIECTBA 8 6 2 2 2 8 Pemenue 3amau
4 | Paznen 4. MaruuTHbIe CBOICTBA METAJIIIOB 8 12 4 4 4 8 Pemenue 3amau
5 | Paznmen 5. ®eppomarneTusm 8 12 4 4 4 8 Pemenwue 3amau
6 | Paznen 6. Ilpupona peppomMarautHoro coctossHus | 8 6 2 2 2 6 Omnpoc
7 | Paznmen 7. AutudeppomarneTusm u 8 6 2 2 2 6 Ompoc
(beppuMarHeTusm
8 | Paznen 8. J/luHamMuKka MarHUTHOM PEMIETKH 8 6 2 2 2 5) Pemenue 3amau
9 | Pazmen 9. JlomeHHas cTpyKTypa 8 6 2 2 2 6 Ompoc
(heppoMarHeTHKOB
JK3aMeH 8 26 1 TectupoBanue
KO 8 10
HToro yacon 144 24 24 1 59




4.2. [1l.1aH BHeayIMTOPHOM CAMOCTOSITEJIbHOM PAa00ThI 00Y4AIOIIUXCS MO AUCHUIIINHE

CamocrosiTesibHas padoTa 00y4arIIUXCs YueGHo-
METOAUYECKOE
Cemectp | Ha3panmue pa3nesa, TeMbl Bua camocTrosiTeIbHOM Cpoxu BeinoiHeHust | Tpynoemkocth (4ac). | OneHo4yHoe cpeACTBO | ofecneyeHne
padoTsI CaMOCTOSATEIbHOM
padoTsI
8 Pasgensr 2,4,5,8 Pemenne momarramux B teuenne 29 3amauu u M3 crimcka
3azia4 cemecTpa yIIpaKHEHHUS JIUTEPATYPHI.
8 Paznensr 1,3,6,7 [Toxroroska k onpocy ITocne 24 Onpoc W3 cnincka
3aBEpUICHUS JUTEPATYPEI.
JISKIIUH 110
JIaHHBIM pa3eiaam
8 Paznen 9 [ToaroToBka K onpocy B xoHue cemectpa 6 Ormpoc 13 crincka
JINTEpaTypPHI.
8 [Toaroroska k Pabora ¢ neKImoHHBIM K xoH1y cemectpa 26 Tect U3 cnucka
DK3aMEHY MaTepuan U yaeOHOM JMTEPATYPBI.
JIUTEpaTypou
OO01uii 00beM caMOCTOATEILHON PAdOTHI MO TUCHMUILIUHE (Yac) 85




4.3. Conep:xanue y4eOHOIo MaTepuaJia
CoaepixaHue pa3aesoB ¥ TeM THCHUIITIHHBI
1. MarHuTHbIe CBOMCTBa aTOMA
1.1. [InanerapHas MoJenb aToMa
1.2. Mopens atoma bopa-3ommepdenbaa. AToMm Bogopoaa
1.3. [IpocTpaHCcTBEHHOE KBAaHTOBaHHUE
1.4. TIlpocras naHeTapHasi MOZEJb CIOKHBIX ATOMOB
1.5. DkcnepuMeHTaNbHBIC (DAKTHI, HE OOBSICHAEMBIC IPOCTOM IIAHETAPHON MO/Ie
1.6. Criua. CoOCTBEHHBI MArHUTHBII MOMEHT DJICKTPOHA
1.7. BextopHas mozielib aTomMa
1.8. MaruutHsbiii MoMeHT aToma. daxrop Jlanzae
1.9. Dddekr 3eemana
1.10. lmamaraeTi3M 3JIEKTPOHHON 00O0JIOUKH aToMa
2. [lTapamarauTHbIE BelleCTBA
2.1. Knaccuueckas teopust JlanxeBeHa
2.2. CBoiicTBa NapaMarHeTUKOB B MAJIbIX MOJISIX
2.3. CpaBHenue c¢ skcrnepuMmeHToM. [lapel menounsix MeramuioB. Colld peaKO3eMeNbHBIX
AJIEMEHTOB
2.4. MarHuTHbI€ CBOMCTBAa HOHOB NEPEXOAHBIX AJIEMEHTOB U BJIMSHUE NOJIS KPUCTAIUIMUECKON
pEETKH
2.5. HexoTtopble mapaMarHUTHbBIE MOJIEKYJIbI
2.6. CoiicTBa NapaMarHeTUKOB B CUJIbHBIX MOJISX
2.7. AnuabaTtvyeckoe pasMarHMYMBaHUE U CBOMCTBA IApaMarHETUKOB IPH TEMIEpaTypax
Menble 1 K
3. luaMarHuTHbIE BellecTBa
3.1. luamaruuTHasi BOCIPUUMYHBOCTH ATOMOB U HOHOB
3.2. CBolicTBa XUMUYECKUX COCAMHEHUI
4. MarHuTHBIE CBOIICTBa METAJVIOB
4.1. CBoiicTBa 3JIEKTPOHOB ITPOBOJIMMOCTH B METAJLIE
4.2. ITapamaraeTusm cBOOOIHBIX JIEKTPOHOB
4.3. Jlnuamaraetusm cBOOOHBIX 3JIEKTPOHOB
4.4. DKcnepuMeHTalbHbIE JaHHbIE O MArHUTHOW BOCIPUMMYHMBOCTH METAJI0B. CpaBHEHUE C
TeopHei
4.5. CoiicTBa IEpEXOAHBIX METAIIIOB
5. ®eppomarneTusm
5.1. KpuBasg HaMmarHMuuBaHusl U 0COOEHHOCTH CBOMCTB (peppOMArHETHKOB
5.2. ®opmanbHas Teopus peppomMarHeTuzma
5.3. 'upomMarHuTHBIE ONBITHI
6. IIpupona peppoMarHuTHOrO COCTOSIHUS
6.1. OcHOBHBIE HIEU
6.2. HexoTopsble CBeJIeHUs U3 KBAHTOBOW MEXaHUKU
6.3. Mozekyna Boiopo/ia ¥ OOMEHHas SHeprust
6.4. OOMeHHOe B3aMOJIEIICTBIE U KpUTepUil (heppomarueTuzma
6.5. 3aBUCHUMOCTb CBOWCTB (PeppOMarHETUKOB OT TeMIeparypbl. ATOMHbBIE MarHUTHBIE
MOMEHTHI (PepPPOMATHUTHBIX DJIEMEHTOB
7. AuTudeppomarneTusm u peppumarseTusm
7.1. AHTU(dEppOMarHeTu3M
7.2. ®eppUMarHeTUKu
8. luHaMMKa MAarHUTHOM PEIIETKH
8.1. O06mue mpeaCcTaBIeHHs O CIIMHOBBIX BOJIHAX
8.2. [lonyknaccuueckas Teopusi CHMHOBBIX BOJH B (peppOMarHeTHKe
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 paznena u TeMbl Tpynoe | Ouenounsie | Popmu
p py. pMUpY
n/n JHUCHUITINHBI (MOZ[yJ'IH) o MKOCTb CpeacTBa CMBIC
HaumenoBanue MPaKTUYCCKUX 3aHATHU
(gacsr) KOMIIETEH
U
1 2 3 4 5 6
1 | MaruuTHbIe cBolicTBa | [loBTOpEeHUE MOHATHIA U3 KYPCOB 2 onpoc K -1
aTOMHOU (PM3HUKU M KBAHTOBOU AOMAIITHIH
aToOM KOHCIEKT
MEXaHHUKH
2 | IlapaMarHuTHBIE Pemenue 3anad Ha pac4éT MarHUTHBIX 2 orpoc, K -1
XapaKTEePUCTHK MapaMarHUTHBIX KOHTPOTIRHOC
BelIeCTBa 3aJlaHue
BEILIECTB
3 | IuamarauTHbIE Pemenue 3amad Ha pacy€T MarHUTHBIX 2 omnpoc, IIK -1
XapaKTePUCTUK THaMarHUTHBIX KOHTPOIIPHOE
Belecrna 3alaHuC
BEILECTB
4 | MarnuTHble cBoiicTBa | Permenue 3agay Ha pacu€T MarHUTHBIX 4 ompoc, K -1
XapaKkTepuCTHK METAJLIOB KOHTPOJIPHOC
METALJI0B 3ajaHue
5 | ®eppomarmeTum Pewenue 3a1a4y Ha pac4€T MarHUTHBIX 4 ompoc, IK -1
KOHTPOJIBHOE
XapaKTEPUCTUK (pepPOMArHUTHBIX
p p (1) pp 3aJaHuC
BEIIECTB
6 | lpupona ITocTpoeHne raMuIbTOHUAHA, 2 ompoc, IK -1
OIKCHIBAIOIIETO TIPOCTEHIINIA CITydai KOHTPOILHOE
(eppoMarauTHOIrO 3a/1aHHe
(heppOMarHUTHOTO YIOPSAOUCHHUS.
COCTOSIHUSA
7 | Autudeppomarderuzm | IlpubnikeHne MOJIEKYJISIPHOTO OIS 2 ompoc, K -1
IUIL MATHUTHBIX CUCTEM C KOHTPOJIBHOC
U eppuMarHeTusm N 3ajaHKe
NOAPEIIETKAMH.
8 | ImnamMuka MarHuTHO# | Pemrenue 3ama4 Ha pacu€T BKiIajga 2 ompoc, TIK -1
. CIIMHOBBIX BOJIH B TEPMOJAMHAMUKY KOHTpOJIbHOE
pPelIETKU. 3a7laHue
(dbeppomarHeTrka
9 | Tomennas crpykrypa | OneHka pa3MepoB IOMEHOB JIs 2 onpoc, IIK -1
pasaMYHBIX (PEPPOMATHETHKOB. KOHTPOILHOE
¢eppomarneTnkon 3amaHue
4.3.2. Ilepevyenn TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITEIbHOE U3yYeHHe
CTYICHTAMH B paMKax camocTosiTe1bHOi padorsl (CPC)
Ne Tema Bun 3ananue Pexomennyemas Komu-
HEJl. CaMOCTOSITEIILHON quTeparypa YECTBO
paboThI 4acoB
1 IIpocras rmuianerapHasi MOZAEIb Bueayauropnast IToBTOpEHUE N3 cniucka 4
CJIO’KHBIX aTOMOB. pabota NIPOUJEHHOIO JIUTEPATYPBL.
DKcnepuMeHTanbHbIe (aKThl, HE paHee
00BICHSIEMEBIE Marepuajia.
IIPOCTOH MIaHeTapHOU
MOACJIBIO.
Criue. CoOCTBEHHBII MarHUTHBIN
MOMCHT 3JICKTPOHA
2 | Knaccuueckast Teopus BueaynuropHnas N3yuenue U3 cncka 8
napamarsetusma JlanxeBeHa pabota JIUTEPATYPBL. JIUTEPATYPBL.
Pewenue 3anau




3 | /luamarHuTtHble CBOHCTBa Bueaynuropnas Wzyuenue W3 cnncka 8
XMMHUYECKUX COCAMHECHHUI. pabora JUTEPATypPHI. JUTEPATypPHI.
4 DKCTIepUMEHTAIBHBIC TAHHBIC O Bueaynuropnas N3yuenue N3 cniucka 8
MarHuTHOH BOCTIPHUMYHUBOCTH pabora JIUTEPATypPHI. JIUTEPATypPHI.
MeTaiuioB. CpaBHEHHE C TEOPHEH.
CBoHiCTBa IEPEXOAHBIX METANIIOB.
5 ®eppomarnetusm. GopmanpHas Bueayauropnas N3yuenue N3 cniucka 8
Teopusl. pabora JIUTEPATypPHI. JIUTEPATypPHI.
Pemenue 3agau
6 | 3aBHCHUMOCTH CBOICTB BreaynuropHas Wzydenue U3 cnmcka 6
(eppOMarHeTuKoB OT pabora JUTEPATYPHL. JUTEPATYPHL.
TeMIepaTypbl. ATOMHbBIE Pemenue 3anau
MarHuTHBIE MOMEHTBI
(eppOMAarHUTHBIX JIEMEHTOB
7 | AaTH(EeppOMarHeTH3M U BueaynuropHas Wzydenue W3 cnmcka 6
(eppuMarHeTM pabora JIUTEPATYPHL. JIUTEPATYPHL.
8 JuHaMyKka MarHUTHOM PEIIETKH Bueayauropnas H3yuyenue N3 cniucka 5
pabora JIUTEPATYPHL. JIUTEPATYPHL.
Pemenue 3agau
9 | MomeHHas cTpyKTypa Bueayauropnas Nzyuenue U3 cniucka 6
(heppoMarHeTHKoB pabora JIUTEPaTypHI. JIUTEPaTypHI.
Pemenue 3amau
10 | Tekymue KOHCYIbTALIUU 1
11 | IloaroroBka K SK3aMeHY Bces murepatypa 26

4.4. Meronn4yecKue yYKa3aHUs M0 OPraHU3AIHUU CAMOCTOSATEIbHON PadOThHI CTYI€HTOB

K coBpemenHOMY clienManucTy OOIIECTBO MPEABSBISIET AOCTATOYHO IMUPOKUN TMEpPEUYCHb
TpeOoBaHUM, cpenad KOTOPBHIX HEMAJIOBAXXHOE 3HAYCHHE HMEET Halhuuhe Y BBITYCKHUKOB
OTPENIETICHHBIX CHOCOOHOCTEH M YMEHHUS CaMOCTOSITENIbHO JOOBIBaTh 3HAHMUS M3 Pa3IMYHBIX
HMCTOYHUKOB, CHUCTEMATH3UPOBATh IMIOJIYYCHHYIO HMH(OpPMAIMIO, JaBaThb OILIEHKY KOHKPETHOM
¢unancoBol curyanuu. OopMUpOBaHHE TAKOTO YMEHHUS HMPOMCXOJUT B TEUEHHE BCEro Iepuoja
oOyueHusi 4yepe3 y4yacTHe CTYIACHTOB B NPAKTHUECKUX 3aHATUAX, BBINOJIHEHHE KOHTPOJIBHBIX
3aJJaHWi, HAIMCAaHWE KYypPCOBBIX M BBINYCKHBIX KBaTH(UKaUMOHHBIX pador. Ilpum sTOoM
CaMoCTOsITeNTbHAsl paboTa CTYyJIEHTOB UTPAET PELIAIONIYI0 POJb B XOJ€E BCEro yueOHOro mpoiiecca.

TCOpCTI/IquKI/IC 3HaHUA, HOJ'IyquHI)IG CTYJIGHTaMI/I Ha HpaKTI/I‘IGCKI/IX 3aHATUAX U HpI/I
CaMOCTOATENIbHOM M3YYEHUM Kypca MO JHUTEPATYpPHbIM HCTOYHHMKAM, 3aKpPEIUIAIOTCS IpHU
BBITTIOJIHCHUU HpaKTI/I‘ICCKI/IX SaI[aHI/II\/'I.

[Ipu BBIMOMHEHUH MPAKTUYECKUX 3aJaHuil oOpariaercs ocoboe BHUMaHHE Ha BBIPAOOTKY Y
CTYIIGHTOB YMCHI/HI T‘paMOTHo BBIIIOJIHATHh U O(l)OpMJ'I?ITI) I[OKYMGHTaIII/IIO, YMCHI/HI IIOJIB30BATHCA
Hay4YHO-TEXHUYECKON CHpaBOYHON nuTepaTypoil. Kaxabli CTyIEHT JOJKEH MOArOTOBUTHCA K
3aIIUTE CBOETO OTYETA, PA300PABIIKNCH C TEOPUEH UCCIENYEMOTO SIBJICHUS.

Texymas pabota Haa y4eOHBIMH MaTepuaiamMH BKJIIOYaeT B ceOs CHCTEMAaTH3allMIo
TEOPETHYECKOTO MaTepHayia Ka)XJAOW MPaKTHUYECKOW paOOThl, 3amOJHEHUs MPOMYIIEHHBIX MECT,
YTOYHEHHUSI CXEM U BBIIETICHHUS TJIaBHBIX MBICICH OCHOBHOTO cojep:aHus padboTel. [[ns 3TOoro
WCIIONB3YIOTCS UMEIOIHECs] y4eOHO-METOAMYECKHE MaTepuaibl W JApyras pPeKOMEHIOBaHHAsS
nuTeparypa.

FpaHI/IIIBI Me>1<)1y paSHI)IMI/I BHUaMHU CaAMOCTOATCIIbHBIX pa60T JOCTATOYHO pa3MBITI>I, a caMu
BUJIBI pabOTHI MepecekaroTcs. TakuM 00pa3oM, caMOCTOATENbHONU paboTa CTYAEHTOB MOXKET OBITh
KaK B ayIUTOPUH, TaK U BHE €€.

3akperieHue BCEro HM3yUYeHHOr0 MaTepuana OCYIIECTBISETCS Ha KOHTPOJBHOU padore.
Taksxke MOKeT ObITh IPOBEJIEH OMPOC 10 BCeM TeMaM Kypca. [IpenomaBarens momoraer pa3ooparbes
C IPOOJIEMHBIMH BOTIPOCAMU U 33/1a4aMH (TI0 Mepe UX MOCTYIUICHHS ) B XO€ TEKYITUX KOHCYJIbTAIlUH.

4.5. [IlpumepHasi TeMATHKA KYPCOBBIX padoT (MPOeKTOB) (IPY HATUYHM)
KypcoBbie paboThl yueOHBIM IJIAHOM HE MPEAYCMOTPEHBI
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5. YueOHOo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE o0ecTiedeHne TUCIHUIIMHBI (MOIYJIs1)

MepeveHb JINTEPATYPhI

a) OCHOBHas Tumepamypa

1. baiikos, FO.A. ®u3nka KOHICHCHPOBAHHOTO COCTOSTHUS. [ DneKTpoHHbIH pecypc] / FO.A.

baiikos, B.M. Ky3nenoB. — DnektpoH. nan. — M. : U3narenscTBo "Jlaboparopus 3HaHuiA",

2015. — 296 c. — Pexxum nocryma: http://e.lanbook.com/book/70766

2. Emudanos, I'.1. ®duzuka TBEepaoro tena. [DIeKTpOoHHBIN pecypc] - DnektpoH. aaH. — CII6.:
Jlanb, 2011. — 288 c. — Pexum nocryma: http://e.lanbook.com/book/2023

3. aBpumiok A.A., 3yopurkuii C.M., IletpoB A.JI.. ®uzuka meramios nmocodue. Mpkyrck-2009, 93c.

0) nepuoouueckue uz0aHus
http://perst.issp.ras.ru/Control/Inform/perst.htm

8) CNUCOK ABMOPCKUX MEMOOUUECKUX pa3paAbOMOK

1. I'aBpmmrok A.A., CemupoB A.B., Mopozosa H.B., I'osbirua E.A. MarauTHbie CBOMCTBA TBEPABIX
Tein : yuel. mocodue. — Upkyrck : M3n-Bo UT'Y, 2014. — 163 ¢
https://www.pd.isu.ru/kaf/DocDESS/files/mps.pdf

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

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

* ObC «JIAHb» http://e.lanbook.com/

* ODBC «PYKOHT)» http://rucont.ru

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

[fofeco o 1D z/ﬁWf

6. MaTtepuajabHO-TeXHHYECKOe o0ecnedeHue JUCIUTLTHHBI (MOLYJIs)

6.1. YueoHo-12a00paTopHOEe 000pyA0BaHUE:

[IpakTHyeckue 3aHATUS MO JAHHOM AMCUUIUIMHE TMPOBOAATCA B Y4eOHOM ayAMTOpUHU IO
pacniucanuio. JlabopatopHoe o6opynoBaHMe HE NpeaycMOoTpeHo. MmeroTcs chucku 3aiaHuil u
METOAMYECKOE PYKOBOJICTBO B 3JIEKTPOHHOM U IIEYaTHOM BHJIE.

6.2. IlporpammHoe obecneyeHue:

CrangapTtHble cepBUCHI ceTH VIHTEpHET, cTaHAapTHBIE CPEACTBAMH MPOCMOTPA MPE3EHTAINH
U IPYTUX MaTepuasoB IO Kypcy.

6.3. Texun4yeckme M JIeKTPOHHbIE CPeACTBA:

HJ'ISI MMPOBEACHUA MPAKTHUYCCKUX W JICKIIMOHHBIX 3aHATHI B KadyecTBeE AEMOHCTPAlOHHOI'O
000py/IOBaHUs HCIONB3YIOTCS MMPOEKTOP, IKpaH U MelioBasi JocKa. Vcrnonb3yroTces COBpeMEHHbIE
oOpa3zoBaTeNnbHbIE TEXHOJOTMH: HH(OpManuoHHble (JleKuuu U npeseHTauun B Power Point),
MPOEKTHBIE (MYJIbTUMEHA, BUAEO, JOKYMEHTAIbHbIE UIbMBI).

Hcnonb3oBaHue ri100aibHOM KOMIBIOTEPHONW CETH MO3BOJISIET OOECIEeYUTh JOCTYIHOCTh

WHTepHET-pecypcoB U peann30BaTh CAMOCTOSITEIbHYIO PadOTy CTYIEHTOB, B XOJ€ KOTOPOH OHM


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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MOTYT BBIYMTBIBATH HAy4yHBIE CTaTbU IO TeMaM Kypca. Ha JeKnusx MOryT HCIOIb30BaThCs
MYJIbTUMEINIHbBIE CPEACTBA: MPOEKTOP MEPEHOCHOHM, dKpaH, HOyTOyK. Ha ¢dakynbrere mmeercs
KOMIIBIOTEPU3UPOBAHHASL ay[UTOPHs, TpeIHA3HAUYEHHAs I CaMOCTOATENBbHOM paboThl, C
HEOTrpaHUYEHHBIM JOCTYIIOM B MIHTEpHET.

Marepuansl: HaydyHble CTaTbM M3  PELEH3UPYEMBIX JKypHAJOB UM  MOHOrpaduu,
paccMaTpUBAIOIIME COBPEMEHHBIE TOXO/IbI U MCCIIEAOBAHMS B 001aCTH (PU3NKH MATHUTHBIX SIBJICHUI.

7. O6pa3oBaTe/ibHbIE€ TEXHOJIOTHH

B cootBerctBum ¢ TpeboBanusmu GI'OC BO, B yueOHOM mpoIiecce UCIOIb3YIOTCS aKTUBHbBIC
U UHTEepakTUBHbIE (HOPMBI MpoBeNeHUs 3aHATUH. VHTepakTHBHBIE (POpMBI pabOTHI Ha y4eOHBIX
3aHATUSX IPEIyCMaTPUBAIOT AKTUBHYIO IMO3UILIMIO CTYIEHTOB IIPU U3YYEHUU MaTepHaia, Halpumep,
CaMOCTOSITENILHO TOATOTOBUTH JOMOJHEHWE K TEME M BBIHECTH €ro Ha OOCYyXJeHue, IMPOBECTH
JMCKYCCHIO, BKJIIOUUTBH 3JIEMEHTbl COOCTBEHHBIX HAYYHBIX MCCIIEJOBAHUN U CAENaTh KPaTKYIO
IIPE3EHTAIMI0 CBOMX BBICTYIUIEHUH Ha HayyHbIX KOH(pepeHuusx. Bee 3To popmupyer ciocoOHOCTH
NPUMEHATh 3HAHHS, YMEHHS W JIMYHOCTHBIC KAayecTBa JUIS YCIEIIHOW AEATENIbHOCTH B 00JacTh
UCCJIEJOBAaHUM MarHUTHOI'O COCTOSIHUS BEIIECTBA.

Ha mpakTudeckux 3aHsATHSIX CTYIEHTBhl MCIONB3YIOT aBTOpPCcKue 3anauu. [lo mMarepuanam
HaOJIIOACHUH OHM TNPHOOPETAIOT HCCIIEA0BATEIbCKUE HABBIKM, HEOOXOAMMBIE A paboOThl IO
MEXIUCIUIUTMHAPHBIM HAIMPABICHHUSM, TOCJE MOJydeHHus: 0a30Boro oOpa3oBaHUS U (OPMHPYIOT
KOMIIETEHIIUI0 TOTOBHOCTU BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTb HpPO0JIEM, KOMIIETEHIUIO
TOTOBHOCTH  HCHOJb30BATh METOJbl TEOPETUYECKOH U  HKCIEPUMEHTAIbHOM (QU3MKH B
npo¢eCCHOHATILHOMN 1eATENFHOCTH JUISl U3YYEHUS] MarHUTHBIX BEILECTB.

[IporpaMMa oOcHOBaHa Ha HCIOJIB30BAHWU COBPEMEHHBIX O0pa30BaTENbHBIX TEXHOJIOTHIL:
nH(pOpMaLMOHHBIX (KUK U npe3eHTauuu B Power Point), mpoekTHBIX (MyJIbTHMEINa, BUIEO),
JUCTAHLIMOHHBIE, HAYYHO-UCCIIE0BATEIbCKOM HAIIPABICHHOCTH U T. II.

8. OneHoYHbIe MaTePUAJIbI VISl TEKYIIEr0 KOHTPOJISI U NPOMEKYTOYHOH aTTecTaluu

®onp oueHouHbIx cpeactB (POC) npencraBieH B NPUIOKEHHUH.

8.1.1. OueHoyHsbIe cpeacTBa 1JI BXOAHOI0 KOHTPOJIS

IIpoBoauTCs onIpoC Ha IEPBOM 3aHITHH.

8.1.2. OueHoYHbIE CPeICTBA TEKYIIero KOHTPOJISI

Conepxanne y4deOHOro Marepuana pas3fesieHo Ha aupaktudeckue eauHunbl ([IE) —
MpeIMETHBIE TEMBbI, MOJUIekKaIINe 00513aTeIbHOMY M3YYEHHI0O M YCBOEHUIO B Ipolecce 00ydeHusl.
VY4auThIBae€TCS ~ NMPOMEXKYTOYHAs  aTTeCTalMss IO  MTOraM  CaMOCTOSITEIbHOM  paboTHl,
IIPEyCMOTPEHHON IPOrpaMMoOi Kypca.

[IpumepHble TecTOBbIE 3aqaHUs MO (U3MKE MArHUTHBIX SIBICHUN NpuBeAeHBbI B (OHIAX

OICHOYHBIX CPCACTB.



8.1.3. OueHouHble cpeacTBa AJIA MPOMEXKYTOUYHOM aTTecTallun

[TpomesxyTouHas aTTecTanus IpOBOJUTCS B GopMe IK3aMeHa.

12

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

Ne Bun xonTpons KonTtpommpyemsie TeMbI (pa3esl) Komnerennumy,

m\n KOMIIOHEHTBI
KOTOPBIX
KOHTPOIHPYIOTCS

1 Ompoc MarauTtHbie CBOHCTBA aToMa IK-1

2 IIpoBepka pellieHus foMalIHeN 3a1a4u ITapamarHuTHbBIE BELIECTBA IK-1

3 IIpoBepka peleHus foMaliHen 3anauu | JluamarHuTHele BelecTBa IK-1

4 IIpoBepka pelieHus foMalIHeN 3a1a4u MaruuTtHble CBOMCTBA METAILIOB IK-1

5 IIpoBepka pemenus nomamHe 3agaun |  PeppoMarseTusm IK-1

6 [TpoBepka peenus gomarnei 3agaun | [Ipupona ¢peppomarHUTHOTO COCTOSHUS IK-1

7 KonrponbHas padora AHTH(EeppoMarHeTu3M 1 peppuMarHeTu3mM IK-1

8 IIpoBepka peuienus AomaiiHeil 3agaun | JlMHaMuUKa MarHUTHOW PEIIETKU IK-1

9 [IpoBepka pemenns fomamHe 3agadu | JloMeHHas CTpyKTypa (peppOMarHeTHKOB IK-1

[Tporpamma cocraBieHa B coorBercTBuu ¢ TpedboBanusimu @I'OC BO no HanpaiieHuIo 1

npoduitro moarotoBku 03.03.02 «@u3uka.

[TporpamMma paccMoTpeHa Ha 3aceanuu Kadeapsl o0IIel 1 dKCcriepuMeHTanbHON Guszuku UT'Y
«05» mapra 2026 r. [Ipotokon Ne 7

W.o. 3aB. kadenpoii (70~

Hacmosuwas npoepamma, He modxcem Oblmb 60cnpouszeedena Hu 6 Kaxkou ghopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeutleHus Kagheopvl-paspabomuuxa npospammol.
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