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



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

AHHOTANMA

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00NacTH (PU3NKO-MATEMaTHIECKUX HAyK

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

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

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

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

3HATb.

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIINHEI.




YMETh:
- TIOJIb30BAThCS PA3BUTHIMHU B paMKax JUCITUIUIMHBI METOAaMH UCCIIEOBAHMS, PElIaTh 3a7a4uH Mo TeMe
JUCITUILIUHEL

BIAJCTh:
- MaTeMaTWYeCKUM U TOHSATHUHHBIM almapaTtoM W METOJaMH HCCIICOBAHUN, COCTaBISIONUMHU
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 MarHeTukl B TIEPEMEHHBIX BHEIIHHX 3 1 6
MOJISIX.
] MarneTtnku K CHWIIBHOH  OIHOOCHOM 3 1 6
aHU30TPOIHEH.
9 Mertox (pyHKIIMOHAIBHOTO HHTErpasia 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.en.

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

CnuHOBasi MpHUpoJa CIIOHTAHHOH HaMAarHUYEHHOCTH (3aMOpPa)XMBAaHUE OPOUTAIBLHOTO MOMEHTA).
Famunsronnan [ait3enOepra. MarHUTOyNOpSAOYCHHBIC IHAICKTPUKU: (Geppo-, aHTUPeppo- U
(heppUMarHeTHKH.

2. MargauToauIioabHOE B3aUMOAEHUCTBHE.
PasmaranunBaromue gaxkropsl. Kpucramiorpadguueckas aHH30TPOTIHSL.

3. JlomeHHas cTpyKTypa B (heppoMarHeTHKax.




OreHka pa3mMepoB MOJIOCKOBBIX IOMEHOB.
4. MardoHsl B MarHeTHKax.

Pore  MarHMTOAMMONBHOTO B3aUMOJECHCTBUS B HHM3KOYAaCTOTHOM 4YacTH CHEKTpa. MarHoHsl B
aHTueppoMarneTukax. OICHKa KBAHTOBBIX IONPAaBOK K CHOHTAaHHOW HAaMAarHWYEHHOCTH IpU
HU3KUX TeMIIeparypax.

5. HuzkoremneparypHas TepMoIuHaMHKa (heppOMarHeTHKOB.

['a3 HeB3ammozeicTByIONMX MarHoHOB. CTaTHUeCKUE U TWHAMUYECKHUE MPOIOJIbHBIE U MOMEpeyHbIe
KOPPEATOPbl U BOCHPUUMYMBOCTU. PacXoAMMOCTH MAarHOHHBIX YHUCEJ 3alOJIHEHUS B JABYMEPHBIX
MarHeTHKax B OTCYTCTBHE BHEIIHETO MOJIS.

6. BzanMozelicTBiie MarHOHOB.

laMunbTOHMaH MarHOH-MarHOHHOTO — B3aWMOJICHCTBHA B QeppomMarHeTukax (Tpex - U
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 cpelHEro Mmoiisi W MOCIeNOBATEIbHOE BHIYHCIICHHUE
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 mopsiikd  Teopuu Bo3MymieHHH B kuHetuke. Dddexkt Konmo u  oreHka Temrmeparypsl
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)

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: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

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

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

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

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

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

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «Maraetusm» o6yqafom1/n710${ JOJIKCH:

3HAThb:

- OCHOBHBIC IIOHATHA I10 TEMC JUCIHUITIIINHEI.

yMeTh:

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

IUCIUTUIAHEL.
BJIAJETh:

- MaTreMaTH4YeCKUM W MOHATHUHBIM arnmaparoMm U METoAaMu PICCJICI[OBZIHPIIZ, COCTaBJIAIOIINMHU

COACPIKAHUC NUCHUILIINHBI.

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

1. HaiiTu MarHWTHYIO 3HEPTUIO CleAyIOled KOH(QUrypaluu: BHYTPH OJHOPOAHO HAaMAarHMYEHHOTO
Iapa BBIAEIEHBI JIBE HENEpeceKaloIuecss MeXAy CcoOOH IIapoBble e 007JacTH, B KOTOPBIX
HAMarHU4eHHOCTb HMMEET APYTHe HANpaBiICHUs. JTH HalpaBlICHUS M pa3Mepbl OOJIACTEH SIBIISIOTCS

napamMeTpaMu 3aJaqH.

2.BBIYMCANTD CIEKTP JABYXINOAPEHICTOYHOTO aHTU(EpPPOMarHeTHKa NpPU HAIWYUH  OJHOOCHOM
aHM30TPONMM (THUIA JIETKash OChb) MpPHU MAaJbIX BOJHOBBIX BEKTOpax. B uem kauecTBeHHOE OTIIMYHE
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 monononb [lonsikoBa- TXodTa

C HEpEeIATUBHCTCKOM CKOPOCTBIO V IIPOJIETaeT uepes

tdbeppomarauTHyro cpeny. 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 MArHOHOB.




5. OueHutpb BKIaA B peJakcanuio (eppoOMarHUTHOW MPEHEeCCHH 3a CYEeT SICKTPOMArHUTHOIO
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.  MaraurogunonbHoe B3auMonedcTBHe B (eppo- u (deppumarHeTukax. PasMarnnuuBaromme
¢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. HuskoremmeparypHas TepMOAMHAMHKA (PepPOMArHETHKOB (I'a3 HEB3aUMOJIEHCTBYIOINX MAarHOHOB).
PacxoguMoOCTH MarHOHHBIX YKCEN 3alOJIHEHUS B ABYMEPHBIX MAarHeTHKax B OTCYTCTBUE BHEIIHETO

TTOJIAL.

7. l'amMuneTOHMAH MarHOH-MarHOHHOTO —B3aWMOneWCTBUA B (eppomarnernkax (Tpex- u
YeThIPEeX4acTHUHOE cliaraeMbie). PazHble 00acTH JOMHHAHTHOCTH MAarHUTOAUIIONBHBIX M OOMEHHBIX
HEJIMHEHHOCTEH.

8. KmHeTnueckoe ypaBHEHHE U OLIEHKA MarHOHHBIX BPEMEH peIaKCaliy.

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

10. MarHeTHKy ¢ CHJILHOW OJIHOOCHOW aHM30TPOIUeH: Kiaccuyeckas Monenb Maunra. [Ipubmmkenue
CpPEIHEro MoJis M MOCIENOBAaTEIbHOE BBIUMCICHHE IIONPAaBOK K HeMy Juid Moxaenu MsmHra npum
KOHEYHOI TemIeparype B peppomarHuTHol daze (moaxox Bakca-Jlapkuna).

11. Craruueckue KOppeisiidd B ABYMEPHOM TIai3eHOEProBCKOM (eppoMarHeTHKEe NpHU HHU3KHX
TemIeparypax (IByMepHas curma-mozeinb). Ctabuiam3anus JajdbHEro MOpsIKa MarHUTOJUIIOIbHBIM
B3aUMOJIEICTBUEM NPU HU3KUX TEMIIEPATYpaxX.

[Ipumepsl 5K3aMEeHALMOHHBIX OUIIETOB

burer 1.

1. PaccMOoTpyM OIHOMEpHYIO LENOYKYy CIHMHOB BEIMYMHBI S M aHTU(QEPPO-MarHUTHBIM
B3aUMOJICHCTBUEM Onmmkaimmx coceneil. MokHO cuuTarh, uto S 2> 1. B OoTCyTCTBHE aHH30TpOITUH
KBaHTOBBIC (IYKTyallud pa3pyllaloT JaJbHUHA MOPSJIOK YK€ B OCHOBHOM cocTosSsHMU. CuibHas
OJHOOCHAs AaHMU30TPONHA  JOJDKHA MpuBeCTH K HeeneBckoMy yHoOpsSIOYEHHIO IIPU  HYJIEBOH
temneparype. IlpoBepuTh 3TO yTBepXkAE€HUE M OLEHUTh 3HaueHUEe Napamerpa D, mpu KoTopom
KBaHTOBBIE (PIYKTyallul CTAHOBSTCS HECYLICCTBEHHBIMU.

buier 2.

1. Paccmorpum d — MepHBIi (peppOMarHeTHK B COCTOSIHHUM, KOTAA BCE CIMHBI HOJISPH30BAHBI IPOTUB
OCH Z, ¥ TOJIbKO CITUH B TOUKe I' = 0 MOJSPU30BaH NMPOTUB OCH z. Takoe HECTAIOHAPHOE COCTOSHUE
OyZeT HBOJIOLMOHUPOBATH CO BpeMeHeM. HaiiTu cpenHee 3HaueHHE Z-POCKIMU CIIMHA B Touke r = 0
Kak (DyHKIIMIO BPEMCHU.

Bbuner 3.

1. BpUMCINTE MAarHOHHBIH BKJIQA B TEIUIOEMKOCTh B (eppo- M aHTU(EPPOMArHETHKE MPH HU3KUX
TeMIIeparypax.

buier 4.

1. BpuuciuTh 3aTyxaHue JIMHHOBOMHOBBIX (ka<< 1) MarHoHOB 3a CUET TPEXYACTHUYHBIX MPOLECCOB
CJIMSHUS. YTOJI MEXY BOJHOBBIM BEKTOPOM M HAMAarHUYEHHOCTBIO PaBEH HYIIIO.

buier 5.

1. Haiitn wacroty (heppoMarHUTHOTO pe3oHaHca B cdepe, HAMarHU4EeHHOCTh B KOTOpPOW oOpasyer
TOHKHE IUIOCKOIIapalIeIbHBIC JIOMEHBI (IHCKH).



Kpurepun onennBanus
Onenka "ommuno" (10 Gamos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka "ormnmumuno" (8 0ayioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 337134, IPaBUIbHOE OOOCHOBAHHUE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0anoB) BBICTAaBIISIETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 OammoB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha INPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
Onenka "ynosneTBopuTedabHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW MporpamMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
Onenka "HeynoBieTBOpUTENbHO" (2 Oama) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HaeT OoJbLIei
YacTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynoBierBoputenbHO" (1 6ami) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKAX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUM olleHWBaHMS 3HAHUK OOydYaroIIeMycs MPEJOCTaBIseTCS BpeMsl Ha TMOJITOTOBKY Ha
ycMOTpeHue 3k3aMeHaropa. Omnpoc oOywaromierocss mo OWJIeTy Ha YCTHOM JK3aMEHEe He JOJDKEeH
MIPEBBINIATH OJJHOTO aCTPOHOMHUYECKOro yaca. OleHWBaHuE 3HAHWM MPOM3BOAUTCA B COOTBETCTBUU C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COACPKAHUEM TUCLUIUIMHEI.



