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: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: ®du3KKa MepCcreKTUBHBIX TEXHOIOTUIA: IEKTPOHNKA U KBAHTOBBIE TEXHOJIOTUH

®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

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

VYK-1.1 Ananuzupyer npoOJIEMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTabHBIC
Hay4HbIC 3HAHUS B 00NacTH (PU3NKO-MATEMaTHIECKUX HAyK

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

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 NpoQecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIINHEI.




YMETb:

- IIOJIb30BAaTbLCs Pa3BUTBIMU B paMKaX AUCHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIATh 3a1a4u 110 TEMEC

JAUCIUITIIIMHBI.

BJIAJIETh:

- MAaTEeMaTHYCCKHMM H IOHITUHHBIM afraparoMm M MCEToOHdaMUu PICCJ'Ie).IOBaHPIfI, COCTaBJIAOIIINMH

coJiepKaHue AUCIUTIITNHBL.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKa3aHueM
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 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
1 OOMmeHHOe B3auMOJIeiicTBHE. 1 2 5
2 MarHuToauIoabHOE B3aUMOJIEHCTBUE. 2 1 5
3 Homennas CTpPYKTypa B 3 1 5
(dbeppomMarHeTHKax.
4 MarHoHsl B MarHeTUKax. 3 1 5
5 HuskoremneparypHass ~ TepMOAMHAMHUKA 3 ) 6
(heppOoMarHeTHKOB.
6 B3aumoneiicTBrie MarHOHOB. 3 2 6
7 MarHeTukd B TIE€PEMEHHBIX BHEIIHHX 3 1 6
MOJISIX.
] MarneTtnku K CHWIIBHOH  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.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 2 (Becennuit)

1. OOMeHHOE B3aUMOJIENCTBYE.

CrimHOBasi TpUpPONa CIIOHTAHHOW HAMarHWYEHHOCTH (3aMOpaXKMBaHWUE OPOUTAILHOTO MOMEHTA).
l'amunbronnan [ait3enOepra. MarHuTOyNOpSOOYCHHBIE IUAJIEKTPUKH: (Qeppo-, aHTU(eEppo-

(heppUMarHeTHKH.

2. MargauToauIioabHOE B3aUMOAEHUCTBHE.

Pa3zmaranuuBatomue gaxropsl. Kpucramiorpadguyeckas aHU30TPOIIHSL.

3. JlomeHHas cTpyKTypa B (heppoMarHeTHKax.

u




OreHka pa3mMepoB MOJIOCKOBBIX IOMEHOB.
4. MardoHsl B MarHeTHKax.

Ponme  MarHMTOAMNONBHOIO B3aWMOJEHCTBUS B HU3KOYACTOTHOM 4YacTH cHEKTpa. MarsHoHsl B
anTudeppomMarneTukax. OILEHKa KBaHTOBBIX IIONPABOK K CIIOHTAaHHOH HAaMarHWYEHHOCTH NpHU
HU3KUX TeMIIeparypax.

5. HuzkoremneparypHas TepMoIuHaMHKa (heppOMarHeTHKOB.

I'a3 HeB3ammozecTByONMX MarHoHOB. CTaTHYEeCKUE U AMHAMUYECKHE TIPOJOJIbHBIE U TIOTIEpEUHbIe
KOPPENATOPbl U BOCOPUUMYUBOCTU. PacXoquMOCTH MAarHOHHBIX YKCEN 3allOJIHEHUS B JIBYMEPHBIX
MarHeTHKax B OTCYTCTBHE BHEIIHETO MOJIS.

6. BzanMozelicTBiie MarHOHOB.

l'aMunbTOHMaH MAarHOH-MarHOHHOTO — B3aWMOJIeHCTBHS B (eppoMarHeTukax (Tpex - W
YETHIPEXIYACTUIHOE CIIaraeMbIe).

Kunernueckoe ypaBHEHHUE U OIleHKa MAarHOHHBIX BPEMEH PETaKCaIlvH.

7. MarHeTuKy B MEPEMEHHBIX BHEITHUX TOJISX.

deppoMarHUTHBINA PE30HAHC U TTapaMeTPUIECKasi HEYCTOMYNBOCTh MAarHOHOB.

8. MarHeTuku ¢ CUJIbHOM OHOOCHON aHU30TPOIHUEH.

Knaccuueckass mogens M3unra. [lpubnikeHne cpelHEero Mmoiisi W MOCIeNOBaTEbHOE BBIYMCICHHE
MOTNPaBOK K HeMy Juisi Mojienu M3uHra mpu KOHEYHOH Temriieparype B (eppoMarHUTHOU ¢aze
(mogxoxn Bakca-Jlapkuna).

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

10. ®eppomMaraeTusmM B MeTajUIax.

Kocsennsiit oomen: PKKHU -- nenouxka.

11. MarauTHblE IPUMECH B METaJIIax.

Beiciive mopsiniku  Teopuu Bo3MmylieHH B kuHeTHKe. Dddext KoHIo u  OlleHKa Temreparypsbl
repexojia B HETIPOBOASAIIYIO (ha3y.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 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 aist By3oB / JI. JI. Jlangay, E. M. JIuduwn .— M. :
®uzmatiut, 2000-2005 .— 496 c.
2. ©nykranuonHas Teopus ¢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: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
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 Bnaneer cuctemolt pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

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

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

- OCHOBHBIC IIOHATHA I10 TEMC JUCIHUITIIINHEI.

yMeTh:

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

IUCIUTUIAHEL.
BJIAJETh:

- MaTreMaTHU4YECKUM U TMOHSITHWHBIM afraparoMm u METOAaMU PICCJ'IEIIOB&HPIIZ, COCTaBJIAIOIIMMU

COACPIKAHUC NUCHUILIINHBI.

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

1. HaiiTu MarHMTHYIO SHEpPIrHI0 CieAyloule KOH(UIYypauuu: BHYTPU OJHOPOJHO HAMAarHWUYEHHOTO
mapa BBIAEICHBI JIBE HEMEpeceKalouecss MeXAy coO0ol IIapoBble ke 00JacTH, B KOTOPBIX
HAMarHU4eHHOCTb HMMEET APYTHe HANpaBiICHUs. JTH HalpaBlICHUS M pa3Mepbl OOJIACTEH SIBIISIOTCS

napamMeTpaMu 3aJaqH.

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

3. BBIUUCIUTH 3aBHCUMOCTH CPEIHETO CIMHA Ha KaKOM-HHOYIb y3Ji€ PEIIeTKH OT TeMIIepaTryphl B
aHTH(eppoMarHeTuke B CIMH-BOJIHOBOM TMPUOJIVKCHHH.

4. Tlyctb monomnoib [lomskoBa- TXodra

C HEPESITUBUCTCKOM CKOPOCTBIO V TIPOJIETaeT dYepes

tdbeppomarautHyio cpeay. st v > cmag, rme cmag— MakcuManbHas (Da3oBas CKOPOCTh MarHOHOB
(mocturaemast TAe-TO B cepearHe 30HBI bpuiiio3Ha), OLIEHUTH MOTEPHU PHEPTHH B €AMHHILY BPEMEHU
MOHOIIOJIEM 32 CUET YEPEHKOBCKOTO U3JIyUYEHHUSI MArHOHOB.




5. OueHuTh BKJIaJA B pelakcauuio (EeppOMAarHUTHOM MPELEeCCHH 3a CYeT JIEKTPOMArHUTHOTO
U3Iy4YeHH (B TECOMETPUH 11apa).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. OOmennoe B3aunmozeiictBue. CiMHOBAs MPUPOJIA CHOHTAHHONW HaMarHU4eHHOCTHU (3aMOpakUBaHUE
opburanpbHOro MomeHta). [amunbroHman [aiizeHOepra. MarHUTOYNOPSJIOYEHHBIC AMAICKTPHKU:
dheppo-, antudeppo- u hGeppuMarHeTHKY.

2. MarautonunonbHoe B3auMopencTBue B (eppo- u ¢eppumarHeTukax. PasmarHuumBaroiue
¢dakrtopsl. Kpucrannorpaduieckast aHu30TpoOIusI.

3. JlomeHHas cTpyKTypa B ¢peppoMaraeTukax. CTpyKTypa U SHEprus JOMEHHbIX CTEHOK.

4. ®eppoMarHUTHBIA Pe30HAHC

5. MarHoHsl B ¢eppomarHeTukax. Ponb MarHUTOOUIIONBHOTO B3aUMOACHCTBUS B HU3KOYACTOTHOM
4acTH crekTpa. MarHoHsl B aHTH(eppoMarteThkax. OLeHKa KBAaHTOBBIX MOIPAaBOK K CHOHTaHHOU
HAMarHU4EeHHOCTHU NPU HU3KUX TeMIIeparypax.

6. HuskxoremmneparypHas TepMOJHMHAMUKa (peppoMarHeTHKoB (ra3 HEB3aUMOACHCTBYIOIIMX MarHOHOB).
PacxoguMoOCTH MarHOHHBIX YKCEN 3alOJIHEHUS B ABYMEPHBIX MAarHeTHKax B OTCYTCTBUE BHEIIHETO

TTOJIAL.

7. l'amMuneTOHMAH MarHOH-MarHOHHOTO B3aWMOJCWUCTBHUS B (peppoMarHeThkax (Tpex- H
YeThIpEeX4acTUUHOE cliaraemMbie). PazHble 001acTH JOMHUHAHTHOCTH MarHUTOAMIIONBHBIX M OOMEHHBIX
HEJIMHEHHOCTEH.

8. KmHeTnueckoe ypaBHEHHE U OLIEHKA MarHOHHBIX BPEMEH peIaKCaliy.

9. MarHeTuky B NIepeMEHHBIX BHEIIHMUX NOJAX. [lapameTpryeckas HEyCTOMYNBOCTS.

10. MarHeTHKH ¢ CHJIBHOW OJJHOOCHON aHM3OTPOINHUEH: Kiaccuieckas mozens M3unra. [Ipubnmxenne
CpPEIHEro MOJds M IOCIEAOBaTENIbHOE BBIUMCIEHHE IONPABOK K HeMmy Uil mozenu M3uHra npu
KOHEYHOI TemIeparype B peppomarHuTHol daze (moaxox Bakca-Jlapkuna).

11. Craruueckue KOppeisudd B ABYMEPHOM TIal3eHOCProBCKOM (eppoMarHeTHKEe NpHU HHUKHUX
TeMIeparypax (IByMepHas curma-mofeins). Crabuiaus3anus JaJbHETO IMOpsAKa MarHUTOXUIOIBHBIM
B3aUMOJIEICTBUEM NPU HU3KUX TEMIIEPATYpaxX.

[Tpumeps! 3K3aMeHAIMOHHBIX OUIICTOB

buner 1.

1. PaccMoTpuM OHOMEpHYIO I1EMOYKY CIIHHOB BEIWUYMHBI S ¥ aHTH(QEeppO-MarHUTHBIM
B3aHMMOJIENCTBUEM OMMKaHIIUX coceneit. MoxHO cuuTarh, 4ro S > 1. B oTcyTCcTBHE aHM30TPOIHMU
KBaHTOBbIE (IIYKTyallud pa3pyllaloT AaJbHUA TOPSJIOK YK€ B OCHOBHOM cocTosHHH. CHIbHas
OJTHOOCHAsT aHW30TPONHS  JO/DKHA TPUBECTH K HeeneBckoMy YIOPSIIOUYEHUIO TIpU HYJIEBOM
temneparype. [IpoBepuTh 3TO YTBEpXKJCHHWE W OLEHUTH 3HaYeHHWE mapameTpa D, mpu KOoTOpoM
KBaHTOBEIE (PITYKTyaIluu CTAHOBATCS HECYIIECTBEHHBIMHU.

buier 2.

1. Paccmorpum d — MepHBIi (heppOMarHeTHK B COCTOSHHHM, KOTJa BCE CITUHBI MOJSIPU30BAHBI IPOTHB
OCH Z, ¥l TOJIBKO CIIMH B TOYKe I = () MOJSIPH30BaH MPOTUB OCH z. Takoe HeCcTalMOHAPHOE COCTOSHHE
OyZeT HBOJIOLIMOHUPOBATH CO BpeMeHeM. HaliTu cpeiHee 3HaueHHE Z-TIPOCKIMU CIIMHA B TOYKe I = 0
Kak (DyHKIIMIO BPEMCHU.

Bbuner 3.

1. BbUMCIUTH MAarHOHHBIM BKJIAJ B TEMJIOEMKOCTb B (eppo- M aHTU(EPPOMArHEeTHKE MPH HU3KUX
TeMIIeparypax.

buier 4.

1. BbuuciuTh 3aTyxaHue JUIMHHOBOJMHOBBIX (ka<< 1) MarHOHOB 3a CHET TPEXYaCTUYHBIX HPOLECCOB
CJIMSHUS. YTOJI MEXY BOJHOBBIM BEKTOPOM M HAMAarHUYEHHOCTBIO PaBEH HYIIIO.

buier 5.

1. Haiitm yactory QeppoMarHUTHOTO pe3oHaHca B cdepe, HaMarHMYEeHHOCTh B KOTOpPOW oOpasyer
TOHKHE IUIOCKOIIapalIeIbHBIC JIOMEHBI (IHCKH).



Kpurepun onennBanus
Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0ydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynosierBoputenbHO" (1 0aymn) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHNM olleHWBaHMS 3HaHWK OOydYarolIeMycs MPEJOCTaBIsIeTCS BpeMsl Ha TMOJITOTOBKY Ha
YCMOTpeHHe 3K3aMeHaropa. Ompoc oOyuaromierocs 1mo OuiIeTy Ha YCTHOM 3K3aMEHE HE JIOJDKEH
MIPEBBIIIATH OJHOTO acTPOHOMHUYECKOro yaca. OlleHWBaHWE 3HAHUI MPOU3BOAUTCS B COOTBETCTBUH C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COACPKAHUEM TUCLUIUIMHEI.



