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AHHOTANMA

Kypc mnocesmen mnpeuMyliecTBEHHO (H3MKE MAarHUTOYIOPSIOYeHHBIX cpen: ¢eppo-, deppu - u
aHTU(EeppPOMArHeTUKoB. [l HHUX ompenensioTcs >JIeMEHTapHble BO30Y)KIECHUS (MAarHOHBI), H3YyHarOTCS
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 IpUMEpe MAarHeTUKOB C CHJIBHOM OJHOOCHOM aHu3orponued (Moxenu M3uHra; B 3TOM ciiyyae MOAXON
nMeeT HazBaHue Mmetonl Bakca-Jlapkuna-ITukuna). BMecte ¢ TeM M3ydaroTcsi Takke 3aJlaud, CBS3aHHBIC C
TUHAMUKOW M30JIMPOBAaHHBIX CIIMHOB. B wactHOCTH, 3 ekt Jlannay-3enepa u Hekoropsie 3((eKThl, BaXKHbIE
17151 QU3MKH SI€PHOTO MAarHUTHOTO PE30HAHCA.

1. lean u 3apa4n

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

- U3y4YCHHUC CTaTUCTUYECKOMN (1)I/I3I/IKI/I MarHOHHOTO Ta3a U €ro B3aMMOJICHCTBHE C BHEITHUMU IIOJISAMU,
(bOpMaJ'II/BMa CpCAHCTIO MOJISL U MCTOAOB OIIPCACIICHUA €TO TOYHOCTH,

- W3YYCHHUE 3a/1a4, CBS3aHHBIX C JHMHAMHKOW HM30JIMPOBAHHBIX CIUHOB; 3 ¢exra Jlanmay-3enepa u
HEKOTOPBIX dPPEKTOB, BAKHBIX JUIsl (PU3UKH SJIEPHOTO MATHUTHOTO pe30HaHCA.

3agauu AU CHUILIHHBI

- TIO3HAKOMUTH CTYJIEHTOB C OCHOBHBIMH HMOHSATHSIMH U UACSIMU B 3TOM 001acTH, C TOCTaHOBKOM 3a1a4
U NI0AX0JaMHU K ux peuieHusaM. [Ipennonaraercs, yTo nNpociayuiaB 3TOT KypC, CTyAEHTbl CMOI'YT YMTaTh
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 Cnocoben ocymectBisaTs kputnueckud | YK-1.1 Ananusupyer npoOineMHyI0 CUTYaluIo KaKk CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JIACTH MaTepuajIoBeICHUS

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

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
MaTepHaIOBEICHHUSI

OIIK-1.3 OpraHu30BHIBaET, BBITIONTHSET
JKCIICpUMEHTAJIbHBIE ~ HCCICJOBaHUS Ha  COBPEMEHHOM
YPOBHE M aHAJIU3UPOBATh UX PE3yIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcClIeI0BaHUN

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUeCKUe MOACTH Ui ONHCAaHUS — H3ydaeMbIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN SIBJICHUH ¥ MTPOLIECCOB, OLICHUBATh KAa4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHaJIM3MPOBATh HAyYHbIC MPOOIEMBI, oTy4ath [[IK-1.3 CrnocobeH NpUMEHATH TeOpeTHUeckhe H (WIIH)

HOBBIC HAYyIHBIC PE3YILTATHI JKCIEPUMEHTANIBHBIE METOABI UCCICIOBAaHUN K KOHKPETHOU
HaydyHOW 3ajjad€ W MHTEPIPETHPOBATh IOIYUYEHHBIC
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!
- OCHOBHBIE MOHATHSA 10 TEME JTUCLUIUTHBI.
YMETb:



- IIOJIb30BATLCs Pa3BUTBIMU B paMKaX AUCHHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIaTh 3a1a4u 110 TEMEC

JAUCIUITIIIMHBI.

BJIAJIETh:

- MATEeMaTHYCCKHMM H IOHITUHHBIM afraparoMm M MCETOodaMUu PICCJ'Ie).IOBaHPIfI, COCTaBJIAOIIINMH

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€PEeMEHHBIX BHEIIHHX 3 1 6
MOJISIX.
] MarneTnku K CHWJIIBHOH  OIHOOCHOM 3 1 6
aHU30TPOIHEH.
9 Mertox (pyHKIIMOHAJIBHOTO MHTETpaia A 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.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 2 (Becennuit)

1. OOMeHHOE B3aUMOJIENCTBYE.

CrimHOBasi TpUPONa CIIOHTAHHOW HAMarHUYEHHOCTH (3aMOpaXKMBaHWUE OPOUTAILHOTO MOMEHTA).
lamunbronnan [ait3enOepra. MarHuTOyNOpsSOOYCHHBIE IUAIEKTPUKH: (Qeppo-, aHTU(eppo-

(beppUMarHeTHKH.

2. MarauToauIioibHO€E B3aUMOAEHUCTBHE.

Pa3zmaranuuBatomue ¢gaxropsl. Kpucramiorpadguyeckas aHU30TPOIIHSL.

3. JlomeHHas cTpyKTypa B (heppoMarHeTHKax.

u




OreHKa pa3MepoB MOJIOCKOBBIX IOMEHOB.
4. MargoHsl B MarHeTHKax.

Ponme  MarHMTOAMNONBHOIO B3aWMOJEHCTBUS B HU3KOYACTOTHOM 4YacTH cHEKTpa. MarHoHsl B
anTudeppomMarueTukax. OIeHKa KBaHTOBBIX IIONPABOK K CIIOHTAHHOH HAaMarHWYEHHOCTH IpHU
HU3KUX TeMIIeparypax.

5. HI/ISKOTGMHepaTypHaH TCpMOJHAMUKA (beppOMaFHeTI/IKOB.

I'a3 HeB3ammozeicTByOIMX MarHoHOB. CTaTHYECKUE U JUHAMUYECKHE TIPOAOJIbHBIE U TIOTIEPEUHbIe
KOPPEATOPbl U BOCOPUUMYUBOCTU. PacXoquMOCTH MAarHOHHBIX YHCEN 3allOJIHEHUS B JBYMEPHBIX
MarHeTHKax B OTCYTCTBHE BHEIIHETO MOJIS.

6. BzanMozelicTBiie MarHoHOB.

laMunbTOHMaH MAarHOH-MarHOHHOTO — B3aWMoOJIeHCTBHS B (eppoMarHeTukax (Tpex - W
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 Moiisi W MOCIEeNOBAaTEbHOE BBIYMCICHHE
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 mopsiniku  Teopuu Bo3MmylieHHi B KuHeTHKe. Dddext KoHIo M OlleHKa TemIieparypsbl
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)

CryneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
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 Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS;

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

— IIpU HEOOXOANMOCTH MOJATOTOBKY K MPAKTHYECKUM 3aHITHSAM, KOJULIOKBUYMaM, IK3aMEHY.
[loka3zarenem BianeHUs MaTepUANOM CIYXXHT yMEHHUE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
IPUMEHATh TEOPETHYECKHE 3HAHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3a/1ad.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJIBTALUSMH K
JIEKTOPY WJIM NIPENOoaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.

Bo3MoxkeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3ala4 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 TeopeTHuecKor GU3NKU

Kypc: 1

kBaTuuKkanus: 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
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 cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JACTH MaTepUaIOBEACHUS

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh

MaTepHaioBeICHHS
OIIK-1.3 OpraHu30BHIBAET, BBIMIOJIHSIET
JKCTICpUMEHTANIbHBIE ~ HWCCJIC/IOBAaHUST Ha  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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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:

- MaTreMaTHU4YECKUM U TMOHSITHHHBIM afraparoMm Hu METOAaMU PICCJ'IEIIOB&HPIIZ, COCTaBJIAIOIIMMU

COACPIKAHUC NUCHUILIIMHBI.

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

1. HaiiTu MarHMTHYIO SHEpPIrHI0 CieAylouled KOH(UIYypaluu: BHYTPU OJHOPOJHO HAMAarHUYEHHOTO
Iapa BBIAEICHBI JIBE HEMEpeceKalomuecss MeXAy coO0ol IIapoBble ke 00JacTH, B KOTOPBIX
HAMarHU4eHHOCTb HMMEET APYTHe HANpaBiICHUs. JTH HalpaBlICHUS M pa3Mepbl OOJIACTEH SIBIISIOTCS

napamMeTpaMu 3aaqH.

2.BBIYMCANTD CIEKTP ABYXIOAPEUIETOYHOrO aHTH(EeppOMarHeTHKa MpH HAJUYAKW OJHOOCHOMN
aHM30TPONMM (THUIMA JIETKas OCb) NMPHM MajbIX BOJHOBBIX BEKTOpax. B deM KauecTBEHHOE OTIHYME
BIIMSIHUS aHU30TPOIUH B CPABHEHUU C (DeppOMAarHETUKOM ?

3. BBIUMCIUTH 3aBHCHUMOCTH CpPEIHETO CIMHA Ha KaKOM-HHOYIb y3Jie€ PEIIeTKH OT TeMIIepaTyphl B
aHTH(eppoMarHeTuke B CIMH-BOJIHOBOM TMPUOJIVKCHHH.

4. Tlyctb monomnoib [lomskoBa- TXodra

C HEPESITUBUCTCKOM CKOPOCTBIO V TIPOJIETaeT dYepes

tdbeppomarautHyro cpeay. st v > cmag, rme cmag— MakcuMaibHas (Da3oBas CKOPOCTh MarHOHOB
(mocturaemast TAe-TO B cepearHEe 30HBI bpuiiio3Ha), OLIEHUTH MOTEPHU PHEPTHH B €AMHUILY BPEMEHU
MOHOIIOJIEM 32 CUET YEPEHKOBCKOTO U3JIyUYEHHUSI MATHOHOB.

5. OLICHI/ITB BKJIaJl B pClIaKCanuro (1)6pp0MaFHHTHOI71 npeueccun 3a CUCT OSBICKTPOMATIHUTHOI'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. MarautonunonbHOe B3auMojelicTBue B (eppo- W ¢eppumarHeTnkax. PasMarHudmBaroie
¢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. HuzkoremneparypHasi TepMoArHaMuKa (heppOMarHeTHKOB (Ta3 HEB3aMMOJICHCTBYIOIINX MarHOHOB).
PacxoauMoCTH MarHOHHBIX 4YMCEN 3allOJIHEHUS B JABYMEPHBIX MAarHeTHKax B OTCYTCTBUE BHEIIHEIO

OIS
7. laMunbTOHMAaH MarHOH-MarHOHHOTO —B3aWMOJICHCTBHS B (eppoMarHeTHkax (Tpex- u
YeThIpexvyacTUUHOE cliaraembie). PazHpie 001acTH JOMHUHAHTHOCTH MarHUTOAMIIONBHBIX M OOMEHHBIX
HEJIMHEUHOCTEN.

8. Kuneruueckoe ypaBHEHHE U OLIEHKA MArHOHHBIX BPEMEH PeJIaKCalUH.

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

10. MarHeTuku ¢ CWJIbHOW OJHOOCHOM aHM30TPOMNHUEH: Kinaccuueckas moaens Msunra. [Ipubnmxenue
CpEIHEro IOoJsd U IIOCIEOBATEIbHOE BBIYMCIEHUE I[ONPaBOK K Hemy A mozpenu W3uHra npu
KOHEYHOH Temmeparype B ¢peppomarHuTHOl (aze (moaxoxn Bakca-Jlapkuna).

11. Craruueckne KOppensidd B JBYMEPHOM Tali3eHOCPrOBCKOM (eppoMarHeTHKEe NpPU HU3KHX
Temneparypax (ABymepHas curma-monensb). CraOwinsanusi HajibHEro MOPSIKa MarHUTOTUIIOIbHBIM
B3aMMOJICHICTBUEM IIPY HU3KUX TEMIIepaTypax.

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
buner 1.

1. PaccmoTpuM OZHOMEpPHYIO LEMOYKY CHHHOB BEJIMYMHBI S W aHTU(EPPO-MarHUTHBIM
B3aMMOJICHCTBHEM Ommkaimmx coceneil. MoxHO cuurarh, 4to S > 1. B oTCcyTCcTBHE aHH30TpONUH
KBAaHTOBbIE (IYKTyallud pa3pyllaloT AaJbHUH MOPSIOK YK€ B OCHOBHOM COCTOSHMM. CuibHas
OIHOOCHAs aHU30TpONUs  JOJDKHA IpuBecTd K HeeneBckoMy yHoOpsiiOoueHUIO IpU  HYJIEBOH
temrieparype. [IpoBepuTe 5TO YTBEp)KIEHHWE W OLEHUTh 3HaueHHE MapameTpa D, mpu KoTopom
KBaHTOBBIC (DITyKTyalluu CTAaHOBSITCS HECYILECTBEHHBIMH.

buner 2.

1. Paccmorpum d — MepHbIi (heppOMarHeTHK B COCTOSHUHM, KOTJa BCE CIIMHBI MOJSIPU30BAHBI IPOTHUB
OCH Z, ¥ TOJIBKO CIIMH B TOYKE I = () MOJIAPU30BaH NPOTHB OCH Z. Takoe HECTAMOHAPHOE COCTOSHHE
OyzeT IBOIIOLMOHUPOBATH CO BpeMeHeM. HaliTu cpenHee 3HaueHHE Z-IIPOCKIMU CIHMHA B Touke r = 0
KakK (DyHKIIMIO BPEMCHHU.

buier 3.

1. BBIYMCIUTH MAarHOHHBIN BKJIAJ B TEIUIOEMKOCTh B (eppo- W aHTU(EPPOMArHETHUKE NMPH HU3KHX
TeMIepaTypax.

buner 4.

1. BbuuciuTh 3aryxaHue JUIMHHOBOMHOBBIX (ka<< 1) MarHoHOB 3a CHET TPEXYaCTUYHBIX MPOIIECCOB
CIIMSHUS. YTOII MEXIY BOJTHOBBIM BEKTOPOM M HAMAarHWYEHHOCTBIO PaBEH HYIIO.

burer 5.

1. Haiitu yactoty (QeppoMarHUTHOro pe3oHaHca B cdepe, HaMarHMYeHHOCTh B KOTOpPOH oOpasyer
TOHKHE IIOCKOIapalIebHbIe TOMEHBI (IUCKN).

Kpurepun onennBanus



Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayza) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymur) BbICTaBISETCS CTYIACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHNM olleHWBaHMS 3HaHWK OOydYarolIeMycs MPEJOCTaBIsIeTCS BpeMsl Ha IMOJITOTOBKY Ha
yCMOTpeHue 3K3aMeHaropa. Ompoc oOyuaromierocs mo OuiIeTy Ha YCTHOM 3K3aMEHE HE JIOJKEH
MPEBBIIIATH OJHOTO acTPOHOMHUYECKOro yaca. OlleHHBaHWE 3HAHUI MPOU3BOAUTCS B COOTBETCTBUH C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COAEPHKAHUEM TUCLUIUIIMHEI.



