degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Marzerusm
10 HANPABJICHHUIO: MarepuanoBeseHe U TEXHOJIOTUH MaTepHUaIoB
npo¢uib NOArOTOBKHU: [TepciekTiBHBIE (DYHKIIMOHAIBHBIE MaTEPUAIIBI

®usrex-mrkoia Anekrporuku, otonnku u Monexymnsproit duzuku
kageapa npodiieM TeopeTHIecKor GU3NKN

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: N.B. Konokonos, 1-p ¢u3.-MarT. HayK, TOIEHT

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpsl npodiem Teoperudeckoit puzuku 01.04.2024



AHHOTANMA

Kpr MOCBALICH MPCUMYIICCTBCHHO (1)I/I3I/IKG MAaroHuToynopsaaO04CHHbIX  CpPCI: (1)Gpp0-,

Geppu - wu

aHTU(eppOMarHeTUkoB. [l HHUX ONpenensroTcs 3JIeMEHTapHble BO30YKAEHUS (MarHOHbI), M3y4yaroTcs
cTarucTHyeckass (M3MKa MarHOHHOTO ra3a W €ro B3aUMOJACHCTBHE C BHEIUHMMH MOJMsIMH. B Kypce
MPEACTaBICH TaKoke (POPMAIIM3M CPEIHETO IMOJS U METO/BI ONPEAETICHUS €ro TOUHOCTH. M3oxkenue BeneTcs
Ha TpUMEpe MarHeTHUKOB C CHJIBHOW OJHOOCHOW aHHM30Tpomnuei (Monenu M3uHra; B 3TOM Cllydae HOAXO.
rMeeT HazBaHue Mmeron Baxkca-Jlapkuna-lIluknna). Bmecte ¢ TeM n3ydaroTcsl TakKe 3ajadd, CBA3aHHBIE C
JUHAMUKOW M30JIMPOBAaHHBIX CIMHOB. B wactHOCTH, 3¢ ekt Jlanaay-3enepa u HeKOTOpbIe 3()(EKThI, BasKHBIC

TS QUBWKH SJCPHOTO MATHUTHOTO PE30HAHCA.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- U3y4eHue (PU3NKN MarHUTOYTOPSIOYCHHBIX cpe: dheppo-, peppu - 1 aHTH(PEPPOMATHETHKOB;

- U3y4YCHUC CTaTUCTUYECKOM (1)I/ISI/IKI/I MarHOHHOTO ra3a M €ro B3auMOJCUCTBUE C BHEITHUMU TIOJIAMU,
(bOpMaJ'II/BMa CpCAHCTIO MOJISL U MCTOAOB OIIPCACIICHUA €TO TOYHOCTH,

- W3yYeHHE 3a/1ay, CBS3aHHBIX C JIMHAMHMKOW M30JMPOBAaHHBIX CIUHOB; >pdekra Jlanmay-3eHepa u
HEKOTOPBIX dPPEKTOB, BAKHBIX JUIsl (PU3UKH SJIEPHOTO MATHUTHOTO pe30HaHCA.

3agauu AU CHUILIHHBI

- TIO3HAKOMUTH CTYJICHTOB C OCHOBHBIMH HOHSATHSIMH M UAESIMHU B 3TOM 00OJIACTH, C OCTAHOBKOM 33134
U IIOJXOJAaMHU K uXx peuieHusiM. Ilpeanonaraercs, 4To npociymas 3TOT Kype, CTyAEHTbl CMOI'YT YUTaTh
U TIOHUMATh TEKYIIYIO Hay4HYIO [IEPUOIUKY B 3TOH 00JacTu.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpAa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

OIIK-1 CriocoOeH perarh UCCieI0BaTeIbCKIe
3aj1a4i, Ha OCHOBE (PyHIAMEHTAIbHBIX 3HAHUH B
00JIaCTH MaTepHATIOBEICHHS U TEXHOJIOTUU
MarepuaioB

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JIACTH MaTepuajIoBeICHUS

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH

MaTepHalOBEeACHHS
OIIK-1.3 OpraHu30BHIBaET, BBITIONTHSET
SKCIICPUMEHTAJIbHBIE ~ HMCCJIEJOBAaHUS HAa COBPEMEHHOM

YPOBHE U aHAJIN3UPOBATh UX PE3YJIbTATHI

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcClIeI0BaHUN

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIINHEI.

YMETb:




- TIOJIb30BAThCS Pa3BUTHIMHU B paMKax JUCITUIUIMHBI METOAAMH UCCIIEOBAHMS, PElIaTh 3a7a4uH Mo TeMe
JUCITUILIUHEL.

BIAJCTh:
- MaTeMaTWYeCKUM U TOHSATHUHHBIM aImapaTtoM W METOJaMH HCCIICOBAHUN, COCTaBISIONUMHU
coJiepKaHue AUCIUTITUHBL.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OOMmeHHOE B3auMOJIeiicTBHE. 1 2 5
2 MarHuToauIoabHOE B3auMOIeHCTBUE. 2 1 5
3 Homennas CTpPYKTypa B 3 1 5
(dbeppomMarHeTHKax.
4 MarHoHsl B MarHeTUKaXx. 3 1 5
5 Huskoremneparypnass ~ TepMOAMHAMHUKA 3 ) 6
(dheppOoMarHeTHKOB.
6 B3aumoneiicTBrie MarHOHOB. 3 2 6
7 MarHeTukl B TIE€PEMEHHBIX BHEIIHHX 3 1 6
MOJISIX.
] MarneTnku K CHWJIIBHOH  OIHOOCHOM 3 1 6
aHU30TPOIHEH.
9 Mertox (pyHKIIMOHAIBHOTO HHTErpaia s 3 1 6
KBaHTOBBIX MarHeTHKOB.
10  |PeppoMarHeTH3M B MeTalIax. 3 1 5
11 MaraurtHsle NpUMECH B METaJuIax. 3 2 5
Hroro yacos 30 15 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. OGMeHHOE B3aUMOJEHCTBHE.

CnuHOBasi MpHpoJa CIIOHTAHHOH HaMAarHUYEHHOCTH (3aMOpPa)XMBAHHE OPOUTAIBLHOTO MOMEHTA).
Famunsronnan [ait3enOepra. MarHUTOyNOpSAOYCHHBIC IHAICKTPUKU: (Geppo-, aHTUPeppo- U
(beppUMarHeTHKH.

2. MarauToauIioibHO€E B3aUMOAEHUCTBHE.
PasmaranunBaromue gaxropsl. Kpucramiorpadguueckas aHH30TPOTIHSL.

3. JlomeHHas cTpyKTypa B (heppoMarHeTHKax.




OreHKa pa3MepoB MOJIOCKOBBIX IOMEHOB.
4. MargoHsl B MarHeTHKax.

Pore  MarHMTOAMMONBHOTO B3aUMOJECHCTBUS B HHM3KOYAaCTOTHOM 4YacTH CHEKTpa. MarHoHsl B
aHTu(eppoMarueTukax. OIEHKa KBAHTOBBIX IONPAaBOK K CHOHTAaHHOW HAaMAarHWYEHHOCTH IpU
HU3KUX TeMIIeparypax.

5. HI/ISKOTGMHepaTypHaH TCpMOJHAMUKA (beppOMaFHeTI/IKOB.

['a3 HeB3ammozeicTByIOMX MarHoHOB. CTaTHYeCKUE U IMHAMUYECKHUE MPOIOJIbHBIE U MOMEpeyHbIe
KOPPEATOPbl U BOCHPUMMYMBOCTU. PacXOAMMOCTH MAarHOHHBIX YHUCEJ 3alOJHEHUS B ABYMEPHBIX
MarHeTHKax B OTCYTCTBHE BHEIIHETO MOJIS.

6. BzanMozelicTBiie MarHoHOB.

laMunbTOHMaH MarHOH-MarHOHHOTO — B3aWMOJICHCTBHA B QeppomMarHeTukax (Tpex - U
YETHIPEXUYACTUIHOE CIIaraeMbIe).

Kunernueckoe ypaBHEHHUE U OIleHKa MAarHOHHBIX BPEMEH PETaKCaIlvH.

7. MarHeTUKy B MEPEMEHHBIX BHEITHUX TOJISX.

deppoMarHUTHBINA PE30HAHC U TTapaMeTPUIEeCKasi HEYCTOMYUBOCTh MAarHOHOB.

8. MarHeTuku ¢ CUJIbHOM OTHOOCHON aHU30TPOIHUEH.

Knaccuueckass mogens M3unra. [lpubnikeHne cpelHEro Mmojisi W MOCIeOBATEIbHOE BHIYHCIICHHUE
MOTPAaBOK K HeMy Juisi Mojienu M3uHra mpu KOHEYHOH Temrieparype B (eppoMarHUTHOU ¢aze
(mogxon Bakca-Jlapkuna).

9. Meton (pyHKIMOHAIBHOTO MHTETPaa AJsl KBAHTOBBIX MarHETHKOB.
N3noxenue merona. Ilpumepsl npruMeHeHUS.

10. ®eppoMaraeTusmMm B MeTajUIax.

Kocsennsiit oomen: PKKHU -- nenouxka.

11. MarauTHbIE IPUMECH B METaJIIax.

Beiciive mopsiikd  Teopuu Bo3MymieHHH B kuHetuke. Dddexkt Konmo u  oreHka Temmeparypsl
repexojia B HeTIPOBOAAIIYIO (ha3y.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopernueckas usuka [Tekcr] : B 10 T. T. 9, U. 2 : Craructuueckas ¢pusuka. Teopus
KOHJICHCUPOBaHHOTO COCTOSTHUS : yue0. mocoowue aiist By3oB / JI. JI. Jlangay, E. M. JIuduw .— M. :
®uzmatiut, 2000-2005 .— 496 c.
2. ©nykranuonHas treopus ¢a3osbix nepexonos [Texct]/A. 3. [larammnckuii, B. JI. [Tokposckuii, -M.,
Hayxka, 1982



3. Teopust marnetusma [ Texct] =The theory of magnetism, BBelileHHE B H3yUeHHE KOOTIEPATHBHBIX
seiieHuid/[]. Marruc , -M., Mup, 1967

4. ATT'ypesuy, I'A.MenkoB, MaruuTHsle KosieOanus ¥ BOIHEL, - M.: Hayka, 1994.

5. B.C.JIsBoB, Henunelinbie cinHoBbIe BONHEL, - M.: Hayxka, 1987.

JlomonHuTenpHAs IUTEpaTypa
1. Jlexuu o maraetu3my [Tekcr] : [yaeOnuk mist By30B] / E. C. bopoBuk, B. B. Epemenko, A. C.
MunbHep .— [3-e u3j., nepepad. u jpom.| .— M. : duzmarnut, 2005 .— 510 c. : un. - bubauorp.: c.
503-510. - ISBN 5-9221-0577-9 (B nep.).

2. KBanToBas teopus maraetu3ma [ Texcr] = Quantum theory of magnetism/P. Yaiit , -M., Mup, 1985

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

chair.itp.ac.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

ITpencraBnenue MaTepuasa Ha JOCKE W/WIN TP IOMOIIHM MeuanpoeKkTopa. Pemenne 3aiau no reme
JMCUUILIAHBL U1l pa3BUTHS  IPOBEPKH 3HAHUI U yMeHU. Bo3moxkHo ucnonb3oBanue [10 s
CHMBOJIbHBIX W/WJIM YHCJICHHBIX BBIYMCIICHHUM.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4alouMi TUCLUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnaparoM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NPAKTUKE.
B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEICICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUYSHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYeneniHoe OCBOcHHME Kypca TpeOyeT HanpsoKEHHOH CcaMOCTOSITEIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B padoduei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS;

— pellieHue 3a/1a4, IpeAgaracMblx CTyIeHTaM Ha JIEKLUAX U IPAKTUUYECKUX 3aHATUAX;

— IIpU HEOOXOANMOCTH MOJATOTOBKY K MPAKTHYECKUM 3aHITHSAM, KOJULIOKBUYMaM, IK3aMEHY.
[loka3zarenem BiaJeHHs] MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pemarh Kak MOXHO OoJbIe
3a/1ad.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalarbcs 3a KOHCYJIbTalUsAMHU K
JIEKTOPY WJIM NIPENOoaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJIb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: MarepuanoBeeHHE U TEXHOJIIOTUU MaTepUAIOB
npopuiIb NOArOTOBKHU: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa npobiem TeopeTrnueckor pu3nku (Teoprpymnma l'oppkoBa)
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: N.B. Konoxonos, a-p ¢pu3s.-mar. HayK, JOLIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

OIIK-1 CrocobeH pemars UccleI0BaTeIbCKHE
3aa4M, Ha OCHOBE (DyHaMEHTaJIbHBIX 3HAHUH B
o0JacTé MaTepHUaIoOBeICHNS 1 TEXHOJIOTHH
MaTepHasoB

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JACTH MaTepUaIOBEACHUS

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH

MaTepHaioBeICHHS
OIIK-1.3 OpraHu30BHIBAET, BBIMIOJIHSIET
SKCTICPUMEHTAIbHBIE ~ HMCCJIEOBAaHUSI HAa  COBPEMEHHOM

YPOBHC U aHAJIU3UPOBATH UX PCIYJIbTAThI

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaThI

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «Maraetusm» 06yqafom1/n71c5{ JOJIKCH:

3HAThb:

- OCHOBHBIC ITOHATHSA I10 TEMC JUCIHUITIIIMHEIL.

yMeTh:

- I[IOJIB30BATbCA PA3BUTBIMU B PaMKaX JUCHUINIMHBI MCTOAAaMU UCCICAOBAHUA, PCLIATh 3aa4H 110 TCMC

IUCIUTUIAHEL.
BJIAJETh:

- MaTreMaTH4YeCKUM W MOHATHUHBIM arnmaparoMm u METoAaMu PICCJIGI[OBZIHPIIZ, COCTaBJIAIOIINMHU

COACPIKAHUC NUCHUILIIMHBI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. HaiiTu MarHWTHYIO 3HEPTUIO CleAyIOIIed KOH(QUrypaluuu: BHYTPH OJHOPOAHO HAaMAarHMYEHHOTO
Iapa BBIAEIEHBI JIBE HENEpeceKaloIuecss MeXAy CcoOOi IIapoBble e 00JacTH, B KOTOPBIX
HAMarHU4eHHOCTb HMMEET APYTHe HANpaBiICHUs. JTH HalpaBlICHUS M pa3Mepbl OOJIACTEH SIBIISIOTCS

napamMeTpaMu 3aaqH.

2.BBIYMCANTD CIEKTP JABYXIOAPEHICTOYHOTO aHTU(EpPPOMarHeTHKa NpPWU HAIWYUH OJHOOCHOM
aHU30TpONMM (TUIA JIETKas OCh) NP MaJIbIX BOJIHOBBIX BEKTOpax. B ueM KauecTBEHHOE OTIMYME
BIIMSIHUS aHU30TPOIUH B CPABHEHUU C (DeppOMAarHETUKOM ?

3. BBIUUCIUTH 3aBHCUMOCTh CPEJHETO CIIMHA HAa KaKOM-HHOYIb Y3J€ PEIISTKH OT TeMIeparyphl B
aHTH(eppoMarHeTuke B CIMH-BOJIHOBOM TMPUOJIVKCHHH.

4. Tlycte monomnonb [lonsikoBa- TXodTa

C HEpEeIATUBHCTCKON CKOPOCTBIO V IPOJIETAET uepes

tdbeppomarauTHyro cpemy. s v > cmag, tae cmag— MakcuMaibHas (pa3oBas CKOPOCTh MarHOHOB
(mocturaemast TAe-TO B cepenrHE 30HBI bpuiniiosHa), OLIEHUTh MOTEPU SHEPTUU B €AMHUILY BPEMEHU
MOHOIIOJIEM 32 CUET YEPEHKOBCKOTO U3JIyUYEHHUSI MATHOHOB.

5. OLIeHI/ITL BKJIad B pPCIaKCalUio (beppOMaFHHTHOﬁ npeuecCcur 3a CUCT OJBJICKTPOMAIrHUTHOI'O

W3Ny4YeHHs (B TCOMETPUU 11apa).




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. O6mennoe B3aumozeiicteue. CinHOBasi NPUPOA CIIOHTAHHOW HAMarHMYEHHOCTH (3aMOpa’kuBaHKE
opbutanbHOro MomeHta). l'amwibToHMan [aiizeHOepra. MarHuTOyNOpSIOYEHHBIE AMAICKTPUKU:
deppo-, antudeppo- u heppuMarHeTHKH.

2.  MarautogunonbHoe B3auMonehHcTBre B (eppo- u (deppumarHeTHkax. Pa3zMarHM4YMBaromue
¢akrtopsl. Kpucrannorpapuueckas aHu30Tpomusl.

3. JlomeHnHas ctpykrypa B peppomarnerukax. CTpyKTypa U S3HEPIusi JOMEHHBIX CTEHOK.

4. ®eppOMarHUTHBIA PE30OHAHC

5. MarHoHsl B ¢eppomMardeTukax. Poib MarHUTOJUIONBHOTO B3aUMOJCHCTBUS B HHU3KOYACTOTHOM
yacTu crekrpa. MarHonsl B antudeppoMarerukax. OLEHKa KBaHTOBBIX MONPAaBOK K CHOHTaHHOHN
HaMarHM4E€HHOCTHU U HU3KUX TeMIleparypax.

6. HuskoremneparypHasi TepMOAMHAMUKA (PepPOMArHETHKOB (Ta3 HEB3aUMOJCHCTBYIOIINX MAarHOHOB).
PacxoauMoCTH MarHOHHBIX 4YMCEN 3allOJIHEHUS B JABYMEPHBIX MAarHeTHKax B OTCYTCTBUE BHEIIHEIO

OIS
7. laMunbTOHMAaH MarHOH-MarHOHHOTO B3aWMOJCHCTBHA B  QeppomMarHeTukax (Tpex- W
YeThIPexvyacTUUHOE cliaraemeie). PazHbie 00macTH JOMHUHAHTHOCTH MarHUTOAMIIONBHBIX M OOMEHHBIX
HEJIMHEUHOCTEN.

8. Kuneruueckoe ypaBHEHHE U OLIEHKA MArHOHHBIX BPEMEH PeJIaKCalUH.

9. MarHeTuku B IepeMEHHBIX BHEIIHUX NOJsiX. [lapameTpruyeckas HEyCTONUHNBOCTS.

10. MarHeTHky ¢ CHJIBHOW OZHOOCHOM aHM30TPONUeH: Kiaccudyeckas Monens M3unra. [Ipubmmxenne
CpEIHEro Moyl W I0CJIENOBaTeIbHOE BBIUMCIICEHUE IIONPAaBOK K HeMy Juisl Monenu Ms3unra npu
KOHEYHOH Temmeparype B ¢peppomarHuTHOl (aze (moaxoxn Bakca-Jlapkuna).

11. Craruueckne KOppensiiiud B JBYMEPHOM Tal3eHOEProBCKOM (eppoMarHeTHKe NpHU HU3KHX
Temmeparypax (ABymepHas curma-monenb). CraOwin3auusi HajibHEro MOPAIKAa MarHUTOJUIIONBHBIM
B3aMMOJICHICTBUEM IIPY HU3KUX TEMIIepaTypax.

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
buner 1.

1. PaccmoTpuM OOHOMEpPHYIO WEMOYKY CIHHOB BEIMYMHBL S ©  aHTU(EpPpO-MarHUTHBIM
B3aUMOJICHCTBUEM OnmKkaimmx coceneir. MoKHO cuuTarh, uto S 2> 1. B OoTCyTCTBHE aHM30TPOIUH
KBAaHTOBBIE (IIyKTyallud pa3pyllaloT AajJbHUHA TMOPAJOK YK€ B OCHOBHOM cocTosHuM. CuibHas
OJJHOOCHAs aHU30Tponus  JOJDKHA npuBecTH K HeeneBckomy ynopsaodeHuI0 IpU  HyJIeBOH
Temrieparype. [IpoBepuTs 3TO yTBEp)KIEHME W OIEHWTHh 3HaueHWe mapamerpa D, mpu koTtopom
KBaHTOBBIC (DITyKTyalluu CTAaHOBSITCS HECYILECTBEHHBIMH.

buner 2.

1. Paccmorpum d — MepHBIH (eppoMarHeTHK B COCTOSIHUM, KOTJa BCE CIMHBI HOJISIPU30BaHbl IPOTUB
OCH Z, ¥ TOJIBKO CITIMH B TOYKe I = ( MOJISIpU30BaH NPOTHB OCH z. Takoe HeCTallMOHAPHOE COCTOSTHUE
OyzeT HBOIIOLMOHUPOBATH CO BpeMeHeM. HaiiTu cpenHee 3HaueHME Z-IPOEKIMU CIIMHA B Touke r = 0
KakK (DyHKIIMIO BPEMCHHU.

buier 3.

1. BbIYMCINTH MarHOHHBIM BKJIAJ B TEIUIOEMKOCTh B (eppo- M aHTHU(eppOMarHeTUKE MPH HU3ZKHUX
TeMIepaTypax.

buner 4.

1. Borumcnuth 3aTyXxaHue JAIMHHOBOJIHOBBIX (ka<< 1) MarHoHOB 3a CUET TPEXYACTUYHBIX MPOLECCOB
CIMSIHMSL. YTOJI MEXAY BOJIHOBBIM BEKTOPOM UM HAMATHUYEHHOCTBIO PaBEH HYIIIO.

burer 5.

1. Haiitu wacroty (heppoMarHUTHOrO pe3oHaHca B cepe, HAMarHU4EeHHOCTh B KOTOpPOW oOpasyer
TOHKHE IIOCKOIapalIebHbIe TOMEHBI (IUCKN).

Kpurepun onennBanus



Onenka "ommuno" (10 Ganmos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 06amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0ayioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 OamioB) BBICTABISETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopuTedbHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IOKa3aBHIEMY (QparMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, IMOKa3aBIIeMy (parMeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT IpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynoBierBoputenbHO" (1 6aymn) BBICTABISIETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUM olleHWBaHMS 3HAHUK OOydYaroIIeMycs MPEJOCTaBIseTCs BpeMsl Ha IMOJITOTOBKY Ha
ycMoTpeHue sk3aMeHaropa. Omnpoc oOywaromierocss mo OWJIeTy Ha YCTHOM JK3aMEHEe He JOJDKEeH
MIPEBBIIIATH OJJHOTO aCTPOHOMHUYECKOro yaca. OleHnBaHuEe 3HAHWM MPOU3BOAUTCA B COOTBETCTBUU C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COAEPHKAHUEM TUCLUIUIIMHEI.



