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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM oty Ha 3acefqannu kapeapsl Duznku

[Iporokom or 20 1. Ne

3aB. kadenpoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu Kadeapsl DPU3UKU

[Iporoxom oT 20 1. Ne

3aB. kadenpoit M.B.XpKmec




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

enssMu 0cBOCHUS TUCUUIUIMHBI «DU3UKA MATHUTHBIX SIBICHUID) SBIISIOTCS:

1) NOAroTOBKAa CTYJACHTOB MO JUCHUIUIMHE B COOTBETCTBHH C TPeOOBaHHSIMHU
denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa Beiciiero oopasosanus (GI'OC
BO) no nanpasnenuto 03.04.02 —«®Pu3zuka» (npoduins Ousrka KOHICHCUPOBAHHOTO COCTOSHUS);

2) hopmupoBaHHe HEOOXOIUMBIX KOMIICTCHIIUH JJIsl aHAIN3a U PEIICHUST COBPEMEHHBIX
HAYYHBIX ¥ TEXHUYECKHUX MPOOIIEM, CBSI3aHHBIX C HCIIOJIb30BAaHINEM MarHUTHBIX SIBJICHUH B HayKe
Y TEXHUKE.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmsbl

Juctunnuna ®@u3nKa MarHUTHBIX SBJICHHH BXOIUT B 00s3aTENbYI0 YacTh y4eOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTrPAMMBI.

Jnst  u3ydeHHus  TUCHUIUIMHBI ~ HEOOXoauMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
chopMUpOBaHHBIC B pe3y/IbTaTe U3yUEHUS AUCITUTUTHH/ TPAKTHK:

Teopus TBepaoro Tenma

dusznyeckas akycTuka

CoBpemeHHbIe Tpo0IeMbl PU3UKU

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW NUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

CriericeMuHap 10 HAYYHBIM HAPABJICHHUSIM

BosHOBEIE TTpOTIECCH B KOHACHCHPOBAHHBIX CPEIax

JlonoTHUTEIBLHBIC TJIaBbI 00IIeH PU3UKN

OCHOBBI CIUHTPOHHUKHU

DIEKTPUYECKUE U MATHUTHBIE CBOMCTBA TBEPBIX TEI

TeopeTnueckre OCHOBBI CIEKTPOCKOITUHU

[ToaroroBka K 3amuTe U 3alUTa BBITYCKHONW KBATHU(DUKAITMOHHON PabOThI

[IpounsBoacTBEHHAS - MPEAIUINIOMHAS IPAKTUKA

3 KomnereHuuu ody4yamwuerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHMsS AUCHUIUIMHBI (MOIyisi) «®Pu3MKa MarHUTHBIX SIBICHUI
oOyuarouuiics 1okeH 001a1aTh CASAYIOIMMI KOMIETECHITUSIMHU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIIETCHITUN

OIIK-1 Crnocoben mpuMeHsTh (yHAAMEHTaJIbHbIE 3HAHUS B 00NMACTH (DU3HUKH JUISl pEIleHUs
HAyYHO-HMCCIICIOBATEIbCKUX 3a/1a4, a TAKXKE BIAJETh OCHOBAMH MEIArOrMKH, HEOOXOIUMBIMU
JUIsL OCYIIIECTBIICHUS ITPETIOIaBATEIbCKOM IS TEIIbHOCTH;

OIlK-1.1 Hcnonb3yet 3Hanus HU3HMUECKUX 3aKOHOB U MPUHIUIIOB, MaTeMaTHUECKUN
anmapar Jjs ONHCaHus, aHallu3a, TEOPETHUECKOTO M SKCIIEPUMEHTAILHOTO
UCCIICJIOBAaHUS U MOJEIUPOBAaHUS (U3NYECKUX M CHUCTEM, SIBICHUNU U

MPOLIECCOB, perieHus Hay4HO-UCCIEA0BATEIbCKUX 3a1a4 H
npodecCHOHATLHBIX 33144

OIIK-1.2 3HaeT W UCHOJIb3YeT 3aKOHBl M MPHUHIMIBI, METOAbl MEJaroTUKu |
npuMeHsieT  (QyHIaMeHTalbHble  (uU3MYeckue, MaTeMaTHYecKue W

MCKIAUCHUIUIMHAPHBIC 3HAHHUA [UIA OCYHICCTBJIICHUSA HpeHOHaBaTeHBCKOﬁ
JACATCIIbHOCTH I10 y‘-IC6HBIM JUCIMITIIIMHAM (((I)I/ISI/IKa», ((ACTDOHOMI/I}I»

OIIK-4 Cnocoben ompenensats cdepy BHEAPEHHUS pPE3yIbTATOB HAyYHBIX HCCIEIOBAHHWHA B
00J1acTH CBOEH MPodecCHOHATBLHON AESITEILHOCTH.

OIlK-4.1 OneHuBaeT NOCTOMHCTBA M HEAOCTAaTKH, PE3YJIbTAaT CBOEH AEATEIbHOCTH,
3HAET 3Talbl BHEAPEHUS PE3YIbTATOB, IPE3EHTYET CBOE UCCIIEI0OBAHUE,




BBIOMpAeT WM TpeaiaraeT BO3MOXKHBIE BapuaHThl M cepbl BHEAPEHHUS
pe3yabTaTOB  HAYYHO-HCCIICAOBATENBCKOM  JESATEIBbHOCTH B CBOCH
npodeccuoHanbHOW 001acTH, MMEET MpPEICTaBICHHE O TPeOOBAaHUAX K
CONPOBOXKIAIONICH JOKYMEHTAIINH




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 60,25 akas. 4yacos:
— ayauTOpHas — 57 aKkaj. 4acoB;

— BHeayuTopHas — 3,25 akaJl. 4acos;

— camocTosTenbHas padbota — 12,05 akay. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o KOHTaKTHas paboTta E E ®opma TeKyIero
S B
5 B aKaJ. yacax 5] it KOHTPOJIst
Paznen/ Tema 3 ( A ) E R . e Kon
g 3 © | camocrosTenbHOM | ycrieBaeMOCTH U
JACLIMITIIMHEI S 2 = . | KomnereHuuu
O 5 8 & paboThI MPOMEKYTOTHON
1a6. | mpaxr.
Jlek. san E o 5 L?é aTTecTaluH
1. DEeHOMEHOJIOTHYECKOE
ONMCAHUE MATHUTHOT'O TOJIS
ITpopaboTka
yeOHUKOB
11 OCHOBHEIE Y . ITpoBepka
XapaKTEPUCTUKHU Y4eOHBIX nocobui, KOIFCHGIE)TOB OIK-1.1,
P P 3 7 3 | KOHCHEKTHPOBaHHU ’ OIlK-1.2,
MAarHUTHOTO oISt B orpoc,
e, ITOATOTOBKA K OIIK-4.1
MarHeTHKax o0cyxieHHe
MPAaKTUYECKOMY
3aHATHIO
1.2 denomeHOIOrHYECKAS ToxrorosKa
KaccHpuKas MPAKTHYECKOM
MarHeTUKOB.  MarsuTtHas P BRSO y TpoBenka
BOCHPHHMIUBOCTE 1 KOHCIEKTH 0;3aH1/1 KOI—?CHGIE)TOB OIK-1.1,
MarHuTHast 2 3 8 4 o eGmeOB OIDOC ’ OIIK-1.2,
MIPOHUIIAEMOCTb. e > poc, OIlK-4.1
OcoGerHoct yueOHBIX TOCOOUH, o0CyXIIeHHE
MOHOrpaduit
HaMarHA4HuBaHUs pacuit,
(bePpOMATHETHKOB MEPBOUCTOYHUKOB
IToaroroska k
MMPAKTHIECKOM
1.3 TepmoarHaMuKa p SAHSTHO y IMposepka
MAarHATHBIX SIBIEHHM. COHCIIEKTH O;SaHI/I KOI—?CHGIE)TOB OIIK-1.1,
OCHOBHEIE 3 6 1 o e6HI/II)KOB OIDOC ’ OIlK-1.2,
TEPMOTUHAMUYECKUE i . poc, OIlK-4.1
COOTHOLIEHS yueOHBIX TOCOOUH, o0CyXIIeHHE
MoHorpadui,
MIEPBOUCTOYHUKOB




IloaroroBka K

MPAKTHIECKOMY
AHATH IIpoBepka
1.4 JlomeHsl W JOMCHHAS KOHcgneKTI/I K());%aHI/I KOIf:n;E)TOB OIK-1.1,
: A 2 5 1 p : OIIK-1.2,
CTPYKTYpa ¢ yu4eOHHKOB, orpoc,
. OIIK-4.1
y4eOHBIX TOCOOHH, o0CyKIeHHe
MOHOTrpaduii,
MEPBOMCTOYHUKOB
Hroro 1o pasneny 11 26 9
2. KBanToBoe OIHUCAHUC
MartHeTu3Ma
IloaroroBka k
MPAKTHIECKOMY
3aHATHIO, IIposepka
. OIIK-1.1,
2.1 MaruuTHble CBOMCTBA 4 4 1 | xoucrexTHpoBany KOHCIIEKTOB, OIK-1.2
OT/ENBHBIX aTOMOB € yueOHUKOB, orpoc, o
. OIIK-4.1
yueOHBIX TOCOOUH, o0cy>kaeHe
MoHorpadmif,
MEPBOMCTOYHHUKOB
ITonroroska k
MPAKTHIECKOMY
HITH IIpoBepk
2.2 ObwmerHoe KOHC?;'?CKTPI K());aam/l Kox—?coneefT(?B OIK-1.1,
B3aMMO/ICICTBHE, 2 4 1 P ’ OIlK-1.2,
€ y4eOHHUKOB, orpoc,
MarHuTHOE YIOPsA0YCHUE . OIlK-4.1
yueOHBIX TOCOOUH, o0cyxieHHe
MoHorpadui,
MEPBOUCTOYHUKOB
TToaroroBka k
MPAaKTUIECKOMY IpoBepka
3aHATHIO KOHCITEKTOB
2.3 MarnutHbeie (a3oBbie KOHCIIEKTH 0;3aH1/1 orpoc , OIIK-1.1,
' 2 4 |105 p poc, OINK-1.2,
MePEeXO/IbI ¢ y4eOHHKOB, o0CyxIeHHe, OIK-4.1
yueOHBIX TOCOOUH, KOHTPOJIbHAS '
MoHorpadui, pabora
MEPBOUCTOYHHUKOB
Wroro no pasaeny 8 12 3,05
HUroro 3a cemectp 19 38 112,05 3K3aMEH
Uroro o aucuumuinye 19 38 12,05 3K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Pesynbrar ocBoeHUs quCUUIUIMHBI «DPU3MKa MarHUTHBIX SBICHUID» — (popMupoBaHue y
CTYJACHTOB KOMIIETEHIMH MpPEICTaBISIIOIIMX COOON JMHAMUYHYKO COBOKYIHOCTb 3HaHUM,
yMEHUH, BIAJACHUH, CIOCOOHOCTEH M JMYHOCTHBIX KadeCcTB, KOTOPYIO CTYIEHT MOXKET
IIPOJIEMOHCTPUPOBATh II0OCJIE 3aBEpLIEHUS OOY4YEHHs IO Marucrepckoid o00pazoBaTenbHOU
nporpamme. st GOpMUPOBAHHS STHX KOMIIETEHIIMNA U pealn3aliy MPEeIyCMOTPEHHBIX BUIOB
yueOHON paboTbl, B y4eOHOM IIpolecceé B KadecTBe OOpa30BaTENbHBIX TEXHOJIOTHMA
UCHOJIb3YIOTCS  TPAJAMLIMOHHAS M TEXHOJIOTUS HMHQPOPMALMOHHO-TIPOEKTHOrO OOy4yeHwus,
II03BOJISIIOIIASL CTYJIEHTY B Ipoliecce 00yueHus: caMoOMy BbIOMpaTh GOpMUPYEMbIE KOMIIETEHIIUU
Y IMYHOCTHBIE KaU€CTBa, TEM CaMbIM ITPOEKTUPYS AJ1s ce0s1 00pa3oBaTeIbHbIN MPOLIECC.

VY4eOHble 3aHATHUS IPOBOJIATCS B BUJE JIEKIIUH U TPAKTUUECKUX 3aHITHH

Jlexunu npoBOIATCA B BUE:

- 0030pHBIX — /1711 CUCTEMATU3ALMH U 3aKpETICHUS 3HAaHUH 10 IUCHUTIINHE

- ”H(GOPMALIMOHHBIX — JUIsl 03HAKOMJIEHHSI CO CTaHIapTaMU U CIIPaBOYHOM nHpopMannen

- IpOoOJIEMHBIX — JJISl Pa3BUTUS MCCIEI0BATEIbCKUX HABBIKOB M U3YyY€HHUS CIOCOOOB
peuieHus 3aaay.

Jlexuuu TPOBOAATCS B MOTOYHBIX AYAUTOPUAX C IPUMEHEHHEM KOMIBIOTEPHBIX
npe3eHTanyil. KoHuenTyaabHy:0 OCHOBY JIEKIMOHHO-CEMHHAPCKOW TEXHOJIOTMU COCTaBJISIOT
MPUHLAIIBI [TEJAarOruKi: Hay4HOCTH, MOCJIEN0BATEIbHOCTH U CHCTEMATHYHOCTH, JTOCTYITHOCTH,
IIPOYHOCTH, CO3HATEIIBHOCTU M aKTHUBHOCTH, HAIJIATHOCTH, CBSI3U TEOPUU C NMPAKTUKOW, ydeTa
WHIMBHUIYATBHBIX 0COOCHHOCTEH CTYICHTOB.

Ha mnpaktnueckux 3aHATHSAX TNPUMEHSIIOTCA KakK aKTUBHBIE, TaK W WHTEPAKTHBHBIC
METOJbl 00Yy4eHUs, KOTOpble B OTJIMYME OT AaKTUBHBIX METOJIOB, OPHEHTUPOBaHBI Ha OoJiee
LIMPOKOE B3aUMOJCHCTBUE CTYJECHTOB HE TOJIBKO C MPEMOJAaBaTEeNIeM, HO U APYT C APYTOM M Ha
JOMUHHPOBAHHUE AKTUBHOCTH CTYAECHTOB B IpoLiecce 00y4eHusl.

Kpome TOro, Ha mNpaKkTUYECKMX 3aHATUAX HCIOIB3YETCS TEXHOJIOTHS IE€JarOruKu
COTPYOHMYECTBA IPEINONABATENsl CO CTYACHTaMH, B OCHOBE KOTOPOH CIENYyIOIINE LEJICBBIC
OpUEHTAlMM: IepexoJ OT MeJarorukd TpeOOBaHMM K  MEAaroruke  OTHOLIEHHH,
I'YMaHHO-JINYHOCTHBIN MOAX0/ K CTYJIEHTY, €AMHCTBO OOY4YEHUS U BOCIIUTAHHUS.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA 1/l MPOBEAeHU POMEKYTOUYHOH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqHYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIHHBI (MOYJIsT)

a) OcHoBHas1 IUTEpaTYypa:

1. Minsromonok A. B. ®usuka: Yuedbnoe nocodue / A. B. Mneromonox, I1. B. Acraxos, U.
A. T'onuapenko u ap. - M.: HUL] Uudpa-M [u np.], 2013. - 600 c.: un. - (Beicuiee oOpa3oBanue).
- ISBN 978-5-16-006556-4 Pexxum moctyma: http://znanium.com/bookread.php?book=397226

2. AnnecnuH, C. C. OCHOBBI 3J€KTpoAWHAMMKH. Teopus, 3a7auu U TECThl . yuyeOHOe
nocobue / C. C. AnnecnuH, JI. U. Yepubimoa. — Cankr-IlerepOypr : Jlans, 2016. — 576 ¢. —
ISBN 978-5-8114-2058-2. — Tekct : aiektpoHHbiil // JlaHb : 2JIEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/reader/book/87725/#1 (nara obparuenus: 29.09.2020).
— Pexxum goctyna: s aBTOpU3. MOJIb30BaTeNeH



0) lonoiHMTeIbHAA JTUTEPaATypa:

1. Kann K. b. Kypc o6me#t ¢pusuku : yueonoe nocodue / K. b. Kann. - M.: KYPC: HUL]
NHOPA-M, 2014. - 360 c¢. - ISBN 978-5-905554-47-6 Pexum pocryma:
http://znanium.com/bookread.php?book=443435

2. CepreeB, H. A. OCHOBBI KBaHTOBOW TEOpUH SJEPHOTO MArHUTHOTO pE30HAHCA !
monorpadust / H. A. Ceprees, I. C. PsaOymkun. — M. : Jloroc, 2013. — 272 c. - ISBN
978-5-98704-754-5 Pexxum nocryna: http://znanium.com/bookread.php?book=469025

3. Bucman I'.A., Togec O.M. Kypc obmeli ¢usuku. B 3 1. Tom 2. DnexrpudecTBo u
MarHetusMm:  ydeOHoe mocobme. U3marembctBo  Jlamp, 2019. Pexum  goctyma:
https://e.lanbook.com/reader/book/115201/#4

B) Meroauyeckue yKasaHus:

[Ipy BBHITIOJIHEHUM JIOMAITHETO 3aJaHHS PEKOMEHAYETCS CJIEJ0BaTh CIEIYIOIIEMY
00111eMy aITrOpUTMY:

1. IIpopaGoTaTh KOHCHEKT JEKIHMH Ha TPEAMET BBHISBICHUS HEMOHSATHBIX MOMEHTOB
TE-MBI.

2. B cimydae HaM4Ius HEMTOHATHBIX MOMEHTOB C(POPMYTHPOBATH BOITPOCHI.

3. HaiiT 1 M3y4HTh JOTIOTHUTEIBHBIA MaTepHall IO TEME, HCI0JIb3YS PEKOMEHI0BAHHYIO
JUTEPaTypy U AIEKTPOHHBIE pecypchl yueOHbIX mocobuit B ceti HTepHeT.

4. OTBETHTH HAa BO3HUKIIIHE B XO/I€ U3YICHHS TEMBI BOTIPOCHI.

5. Beimucate TPaKTOBKHM OCHOBHBIX TMOHSTHH, 3aKOHOB, MPHWHIMIIOB W T.I. TIO TEME
JIEKITUH.

6. V13 nepeuHs BOMPOCOB K 3a4€Ty BBIOPATH T€, KOTOPBIE OTPAKAIOT COJCPIKAHHUE JIEKIIUH.

7. HaliT OTBETHI Ha 3TH BOIIPOCHI B TEKCTE JICKITUH U JIOTIOTHUTEIIHHOM MaTepHaie.

r) [Ilporpammuoe o0ecieuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

HaumenoBanue N

10 Ne moroBopa Cpok AeiCTBUS JIUIICH3UN
MS Office 2007 |, 135 1 17.09.2007 Gecepouro
Professional
7Zip CcBOOOTHO 0eCCpPOUHO
Bpayzep Mozilla|cBoGoaro
F%jrei‘lgxp pacnpoctpansiemoe [10 Oecepotino
Bpaysep Yandex|cBo6oaH0 0eCCpPOUHO
Adobe Reader |[cBoGomHO 0eccpouHO
Maple 14
Classroom K-113-11 o1 11.04.2011 OeccpoydHo
License

IIpodeccuonaibHubie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

HazBanme kypca Ccblika

Wndpopmanmonnas cucrema - bank

https://bdu.fstec.ru/
JTAHHBIX yrpo3 0€30MacHOCTH

DJNEeKTpOHHBIE  pecypchl  OMOIMOTEKU
MI'TVY um. I'.1. HocoBa

Wndopmanmonnas cucrema - EnuHoe
OKHO _JocTyna K HMH(OPMalMOHHBIM

https://magtu.informsystema.ru/Marc.html?locale=ru

URL.: http://window.edu.ru/




IMouckoBass cucrema Axagemus Google (Google URL: https://scholar.google.ru/

Scholar)

HaI_[I/IOHaJILHaSI I/IH(i)OpMaI_[I/IOHHO-aHaJII/ITI/I‘-IeCKaSI URL

cucreMa — PoccuiiCKui HHIEKC HAyYHOTO LIMTUPOBAHUS h al; . .
ttps://elibrary.ru/project_risc.as

DnekrpoHHas 6a3a nepuoandeckux usganuii East View
Information Services, OO0 «MIBUC»
9 MaTepHua/IbHO-TEXHHYECKOE o0ecneueHne JUCIUILINHBI (MOaYJIs)

https://dlib.eastview.com/

MatepuanbHO-TEXHUUYECKOE 00eCIIeYeHNE IMCIUIUINHBI BKJIIOYAET:

VY4eOHble ayAUTOPUHU JUIs IPOBENECHUS 3aHATUN JIEKIIMOHHOTO TUna. OCHaIlleHHe: JJoCKa,
MYJIBTUMEIUNHBIN IPOEKTOP, IKPAH.

VYdeOHble ayIUTOPUM JUIS TPOBEACHUS TPAKTUYECKUX 3aHSATHH, TPYINIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJIbTAIlMH, TEKYIIEr0 KOHTPOJS W MPOMEKYTOYHOW AaTTeCTallWH.
OcHaileHue: 10cKa, MyJbTUMEAUWHBIN TPOEKTOP, IKPaH.

[Tomernenus ajsi caMOCTOSITEILHOM paboThl 0Oyuatomuxcsi. OCHaleHne: IEPCOHATTLHBIE
kommbioTepsl ¢ maketoM MS Office, Boixomom B MHTEpHET M JOCTYIIOM B 3JICKTPOHHYIO
00pa30BaTeNIbHYIO Cpe/ly YHUBEPCUTETA.

[lomemienne s XpaHeHUS U NPOQUIAKTHYECKOTO OOCITY)KHMBaHUS  y4eOHOIo
obopynoBanus. OcHamieHue: WKadbl A8 XpaHEHUs y4eOHO-METOIWYECKOM ITOKyMEHTalluH,
yueOHOro 000DVIOBAaHUS U VIEOHO-HATJISIHBIX TOCOOUH.



IIpunoxenne 1

Ilpumepnuie ayoumopnsie konmpovtvie pavomol (AKP):
AKP Nol « Denomenonozuueckoe onucanue MazHummuo20 noisy.
1. OrneHuTh HANPSHKEHHOCTh MATHUTHOTO TIOJIS, HEOOXOAMMOTO JIJIS  CO3JaHHS

Hamaramdensoctt M =1,2-10% I'c B xenese npu Temmeparype T =1000°C . CpaBHHTH
BEJIMYMHY 3TOTO IOJI C BEJIMYMHOM 1oJis Beiica.

2. Beluncnute napaMarHUTHYH0 BOCIPUUMYHMBOCTD KUCIOPO/1a IIPU HOPMAJIbHBIX YCIOBUAX
B CJ1a00OM MarHUTHOM I10Jie. MarHUTHBII MOMEHT MOJIEKYJIbI KHCIIOpOoa paBeH 2,8up .

3. Haiitu B pamkax monenu Jlannay—Jlugmuna ToaumHy MarHUTHOTO IOMEHa.
AKP Ne2 «Keanmogoe onucanue mazHemuzmay.

1. AtoM BoiopoJia B OCHOBHOM COCTOSTHMM HaXOJUTCSl B OJHOPOJHOM MarHUTHOM roJie B.
BoruncnuTh Hanps>KeHHOCTh MAarHUTHOTO MOJIs, OOYCJIOBJIEHHYIO IpPELecCUeil 3JIEKTHUPOHHOTO
o0yaka B IIEHTpe aToMa.

2 . Haiitu Temnepatypy Heens nis antudeppoMarHeTvka ¢ JByMsl 3KBUBAJEHTHBIMU
TOJIpelIeTKaMH, KOHCTAHTOH MOJIEKYIISIPHOTO  B3aMMoJeiicTBus paBHOH 105, 0OMEHHBIM
B3amMoieiicTBueM BemmauHoi —0,5-10° u moctosmuo# Kiopu 1072 K.

3. [lomyuuTh TEMIIEPATYPHYIO 3aBUCUMOCTh CIIOHTAHHOTO HaMarHu4eHus heppoMarHeThKa
BOM3M Touku Kropu.

Ilpumepnuie unousudyanvuuvie domawinue 3aoanusn (H/13):
HJ[3 Nel «Denomenonocuueckoe onucanue MazHumHo20 NOsy».

1. Kucnopong HaxoauTcsi B OJHOPOJAHOM MAarHUTHOM TIOJIE€ H=10° A/M. Haiitu
3¢ ()EeKTUBHBI MAarHUTHBII MOMEHT aTroMa KHCIOpoJa W OOBEMHYIO IapaMarHUTHYIO
BoCIpUUMYHKBOCTH IpH Temriieparypax 200 u 400 K cOOTBETCTBEHHO.

2. Ymopoctuth GopMyiny i HAMAarHMYEHHOCTH TapaMarHeTHKa, MOJTYyYeHHYIO C y4eTOM
SIBIICHHSI IPOCTPAHCTBEHHOTO KBAHTOBAHMS B CIydae a) KIIaCCHYECKOTO Mpeena | —» oo, Tae | —
KBaHTOBOE YHMCJIO MOJHOTO MEXaHHMYECKOTO MOMEHTA, KOrJa MarHUTHBI MOMEHT aToMa MMeEET
OECKOHEYHOE MHOYKECTBO Pa3pEIICHHBIX OPUEHTAIIMI B MATHUTHOM TI0JIe; 0) ClTa0BbIX MAarHUTHBIX
0JIEH M BBICOKUX TEMIIEPATYpP; B) KBAHTOBOIO mpenena | =1/2.

3. B pamkax monenu Jlannay—JIudmmna HalWTH CKOPOCTh IBIKEHHS JOMEHHOW CTEHKH BO
BHEIIIHEM MarHUTHOM T10JIe, HAaIlpaBJIECHHOM BJIOJIb OCH JIETKOTO HaMarHUYMUBaHUS.

HJ[3 Ne2 «Keanmosoe onucanue macHemusmay.

1. OHpe,[[eJ'II/ITb JAUAMAriuTHYO  BOCIIPUMMYUBOCTL  aTOMApHOro BOJAOpOJa IIpH
HOPMAJIbHBIX YCJIOBUAX, C€CJIU PACIIPEACICHUC IUIOTHOCTU 3apsdla JJICKTPHYCCKOI'O oOjaka B

e o .o
atome paBHo p(r) = —5exp (-2rlag), roe ap— paxuyc nepBoit 60poBCKOM OPOUTHI.
T ao
2. V3BecTHO, YTO JUIsi MAarHOHOB B (heppOMarHeTUKax ¢ MPOCTOM KyOMYECKOW PEIIeTKOM
FIMeeT MeCTO TpHONMKEHHBIH 3aKOH aucriepcuu: o =bk?, Tme b — mocTosHHAas BenMYMHA.

Onpenenuth, KakoW BKJIaJ BHOCAT MAarHOHbl B TEIUIOEMKOCTh KPHUCTANIOB MPH HHU3KUX
TeMIneparypax.

3. BeIpazuthe mIMpuHy JOMEHHOU CTEHKH 4epe3 KOHCTAaHThl OOMEHHOTO B3aWMOICHUCTBUS U
MarauTHo# anm3otpormu K = M /2 Ha ocHoBe Moxenu Jlangay—JIndmuna. Ouenuts | ms

Ni (Te =630 K, M{=480, nocrossaHas pemerkn a=3,5- 108 ¢m, p=17).



IIpunoxenne 2

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBEIeHHA

l'lpOMC)KyTO‘lHOﬁ arrecranmun.

CTpyKTYPHBIA
PYKTYP [Inanupyembie pe3ynbTaThl
SJIEMEHT
00y4eHus
KOMIIETEHI[U

OneHouHbIE CpeICTBA

OIIK-1: CniocoGen npuMeHATH pyHIaMeHTAIbHbIE 3HAHUSA B 00/1acTH (PU3MKH 1J151
peleHus HAYYHO-HCCIeA0BATEIbCKUX 32/1a4, 4 TAKKe BJIaJeTh OCHOBAMH Ie1arOrMKH,
He00XOAMMBbIMH JIJISl OCYIIeCTBJICHHS NPENoiaBaTe/bCKOMH 1esiTeJJbHOCTH;

OIlIK-1.1 Hcnone3yer 3HaHUS
(bU3UYECKUX 3aKOHOB H
MIPUHIIUATIOB,
MaTeMaTHYECKUW armnapar
JUIS ONTUCAaHMs, aHaJIN3a,
TEOPETUYECKOTO U
9KCIEPUMEHTAIbLHOTO
HCCIIeIOBAaHUS U
MOJENTUPOBAHUS
(DUBUYECKUX B CUCTEM,
SIBJICHUW U MPOLIECCOB,
pelieHus
Hay4YyHO-HCCIIEI0BATEIbCKUX
3a/1a4 ¥ IPOPeCCHOHAIBHBIX
3a1au

1.

Hepeltenb meopemu4ecKux 6onpocoe

Marsetuku. OCHOBHBIE XapaKTEPUCTUKU

MarduTHOTO oJs B Mar"HeTHukax.
E quanier U3MEpPEHUS MarHATHBIX
MapaMeTpoB B  Pa3JIMYHBIX  CHUCTEMax
€TUHUII.

. MaruuTHbI€ 3apsibl © MarHUTHBINA JTUTIOJNb.

I'mnmoresza Ammepa.

deHoMEeHOJIoOTUYEeCKash  KilacCU(pUKaIus
MAaro€TukoB. MaranTtHas
BOCIIPUMMYHUBOCTh u MarHuTHast
IIPOHUIIAEMOCTb.

OcobenHoctu HaMarHUYUBaHUS
(beppoMarHeTuKoB. Kpusas
HAaMarHUYMBaHUs W TETJIs TUCTepe3uca.
OcrarouHoe HaMarHU4MBaHUE u

KODPIUTHBHAS CHJIA.
Hudbdepenumanbas W WHTETpajbHAs
dopmbl 3amucu  ypaBHeHWil MakcBeia.

MarepuasibHble  ypaBHEHHS. Y paBHEHUS
Makcsenna B MarHUTOCTaTHYECKOM
npuOIMKeHUH. YCJIOBHS HA  TpaHULE

pasjiesia MarHeTUKOB.
Pemenue ypaBHenun Makcsemna s
CTAallMOHAPHBIX ~ MArHUTHBIX  TOJEH  C
HCIIOJIb30BAHUEM BEKTOPHOTO MarHUTHOTO
MMOTEHIIAAIA.

Pemienue ypaBHenunn MakcBeia i
CTAllMOHAPHOTO  MArHUTHOTO  TOJSL  C
WCIIOJIb30BAHUEM CKAJISIPHOTO MarHUTHOTO
MOTEHIAaNa.

MaruautHoe Tmosie B 00pasiax KOHEYHBIX
pasmepoB. [loHsaTHe pasmMarHuyYMBaroLIEro
nmoJis M pa3MarHUYUBAKOIUX (AKTOPOB.
Pa3maranumnBaromniue (bakTopsI s
MPOTSHKEHHOTO UUJIMHPA, TOHKOTO JIUCKA.

9. MarauTHEIE nenu. Pacyer MarHUTHOTO HOJIsA

TOpOHAA. 3aKOHBI MArHUTHEIX LICTIEH.

10. Mar HUTOABWXKYIIAass CHII W MArHUuTHOC

Kupxroda.
CTEHOK

COIIPOTHUBIICHHUE.
DKpaHupyroliee

[IpaBuna
JIEUCTBUE




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

JKEJIE3HOTO CeP/ICTHHKA.
DHEpPreTUYeCKue COOTHOIICHUS ISt
MarHeTHKOB. Bplumcienue paboOThl 10
HaMar°HUYUBaHUIO Tela. Paznmnunsie
BapUAHTHI 3aIMCH BBIPAKCHHS PaOOTHI IO
HaMar°HUYHUBaHUIO. I'padmaeckas
UHTEPIIPETAIIHSL.
Pabora

11.

12. nepeMarH4MBaHus.
TepMmoauHaMHUeCKUe  TMOTEHIMANBl s
HaMarHMYeHHOro  TeJa. Buyrpennss

sHeprusi. CB0O0AHAs SHEPTUSL.

OIIK-1.2

3HAeT U UCHOJb3YET 3aKOHBI
W TPUHIMIBL,  METOIBI

MeJaroruku W MpHUMEHSIeT
(GyHIaMEHTaJIbHbIE
¢buznueckue,
MaTeMaTH4eCKHe u
MEXAUCLIUTIITMHAPHBIE
3HAHMS JJIS1 OCYIIECTBICHUS
MPETOo/1aBaTEIbCKON
NEeSITEIbHOCTH 10 y4eOHBIM
mucuummHaM  «Dusnkay,
«ACTpOHOMUSD

1. OHGHI/ITI) HaMps>KCHHOCTL MArHuTHOI'O

o, HE0OX0IMMOTO s CO3JIaHMs
Hamaranuennoctt M =12-103 I'c B kenese
mpu  Temmepatrype T =1000°C CpaBHHUTH

BEJIMYMHY JTOTO IT0JIsI ¢ BEIMYMHOM noJist Belica.
2. AToM BOJOpOJIa B OCHOBHOM COCTOSIHUM
HaxoOJUTCA B OJHOPOJHOM MarHuTHOM mojie B.
BeruuciuTh HanpsHKEHHOCTh MAarHUTHOTO TTOJIS,
OOYCJIOBJICHHYIO  TIPEIECCHEl  AJIEKTUPOHHOTO
o0Jlaka B IIEHTPE aToma.
3. Kucmopon HaxoguTcss B OJHOPOJHOM

marauTHOM  moje  H=10° A/m.  Haiitu
5(h(GEKTHBHBIH ~ MATHHTHBIH ~ MOMEHT  aTOMa
KHCIOpOJa M OOBEMHYI0  IapaMarHUTHYIO

BOCIPUUMYHUBOCTH Ipu TeMieparypax 200 u 400 K
COOTBETCTBEHHO.

4. Onpenenuthb JIMaMarHUTHYIO
BOCIIPUMMYHUBOCTh aTOMapHOTO BOAOPOJA IpH
HOPMaJbHBIX YCJIOBHSX, €CIH paclpeleleHne
IUIOTHOCTU 3apsja DIEKTPHUYECKOro oOliaka B

atome paBHo p(r) = is exp(—2r/ag), roe ag—
paauyc nepBoit 60pOBCKO OPOUTHI.

OIIK-4: Cnioco0en onpenensite cpepy BHeAPEHHS Pe3y/JIbTATOB HAYYHBIX HCCJICAOBAHUI B
o0J1acTu cBOei MPoecCHoOHAIBHOI 1eATeJIbHOCTH.

OIlK-4.1

O1eHUBAET IOCTOMHCTBA U
HEJIOCTATKH, Pe3yJIbTaT
CBOCH JICATEIILHOCTH, 3HAET
9TaIbl BHEPEHUS
Pe3yIbTaTOB, MPE3CHTYET
CBOE HCCIIC/IOBaHUE,
BBIOMpAET WK Mpe/ijiaract
BO3MOJKHBIC BAPUAHTHI U
cdepbl BHEAPEHUS
pe3yabTaTOB

Ilepeuensv meopemuueckux 6onpocos
1. KBantoBas mnpupona MarHetusma. CnuH u
CIMHOBBIA  MarHUTHBIM ~ MOMEHT  3JIEKTPOHA.
Marneton bopa. OpOuTanbHbI MEXaHUUECKUH U
MarHuTHBIN MOMEHTHI JJIEKTPOHA.
MarHuToMexaHu4ecKkoe OTHOIIEHHe M (aKTop
Jlange.
2. MHorosnekTpoHHsle aToMbl. OcoOeHHOCTH
3aI10JIHEHHSI SJIEKTPOHAMHU 000JI04EK aTOMOB.
3. OOMeHHOe  B3aMMOJCHUCTBHE.  DHeprus




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

HAY4YHO-UCCIIEIOBATENBCKOU
JIEATEIIBHOCTH B CBOEH
npodeccrnoHaTbHO M
001aCcTH, UMECT
MPE/ICTABIICHUE O
TpeOOBaHUAX K
COIPOBOXKJAIOILIECH
JTOKYMEHTAIU!

O0OMEHHOTO  B3aUMOJCWUCTBUSI U  KpPHUTHYECKas
TeMmIieparypa. deppoMarHeTusM,
anTH(eppoMarHeTusM u GpeppuMarHeTU3M.

4. Teopus MonekynspHoro mnons Beiica.
Temmneparypa Kropu. 3aBUCHUMOCTb CIIOHTaHHOM
HAaMarHMYEHHOCTU OT TEMIIEpaTypbl U BHEIIHETO
HOJISL.

5. Kpucrannorpapudeckas MarHuTHas
AHU30TPONUS U ee pU3NYecKas MPUpPoaa. DHEPIus
KpucTauiorpaduyeckoi MarHUTHON aHU30TPOTIUU
JUIS  OJHOOCHBIX U KyOMYECKHX KpHCTAJJIOB.
KondurypanrionHas MarHutHas aHU30TPOMHS
(aam3oTporus (opmbel). HaBeneHHass mMarHUTHas
AHU30TPOTIHSL.

6. CylIHOCTb SIBJI€HUSI MarHUTOCTpUKIUU. O01mne
COOTHOIIEHUA  [JI1  HM30TPOIMHON  JIMHEHHOMU
MarHUTOCTPUKIIMH. MarsuToCTpUKIHS
OJIHOOCHBIX KPUCTAJIJIOB.

7. ®uszndeckas NpUPOJa TMOSBICHUS JIOMEHHOM
CTpYKTYypel B (deppomarnerukax. @Dopma u
pa3Mepsl  TOMEHOB.  3aMBIKAIOLIUE  JIOMEHBI,
JIOMEHBI BOJW3M HeogHOpoAHOCTeH. JloMeHHbIe
rpaHuIbl  (CTEHKH). ODHEpPrusi W paBHOBECHAs
TOJILIIMHA TOMEHHOMN CTEHKH.

8. Oco0eHHOCTH HaMarHHYHUBaHUS i
nepeMarHiIuBaHus (heppoMarHeTHKOB H
beppuToB.

9. MarnuTtHas BSI3KOCTb, (pu3uyecKkas NMpupoja u
MaTeMaTHYECKOE OITHCAHHE. Oco0eHHOCTH
HaMarHU4uBaHUs (heppoMarHeTHKOB B

MePEMEHHbIX MAarHUTHBIX TOJsIX. KoMruiekcHas
MarHuTHasl MPOHHUIIAEMOCTb.

10. Cratnyeckue W JUHAMHYECKHUE MOTEPHU IPH
nepeMarHi4rBaHuH. [ToTepu Ha
nepeMarHiYrBaHue B CJIA0OBIX MArHUTHBIX IOJISX.
[ToTepu Ha BUXpEBBIE TOKH.

3aoauu:

11. Brruucnauts napamMarHUTHYHO
BOCIIPUUMYHUBOCTh KHCIIOPOJAa MPU HOPMAJIbHBIX
YCIOBUSX B CIA0OM MarHUTHOM ToJie. MarHUTHBIH
MOMEHT MOJIEKYJIbl KUCIOpoJa paBeH 2,8up .

12. Haiitu  temmneparypy — Heens JUTS
aHTH(eppoMarHeTuka ¢ JAByMs SKBUBAJCHTHBIMU
NOJPEIIETKAMY, KOHCTAaHTOM  MOJIEKYJISPHOTO
B3auMojeiicteus  paHoit  10°,  0OMeHHBIM
B3ammojeiictBueM  Bemmumuoit  —0,5-10%  wu
nocrosuHoi Kropu 1072 K.

13. Yopoctuts Gopmyny Uil HaMarHUYEHHOCTH
[apaMarHeTHKa, MOJIYYEHHYI0 C YYE€TOM SIBJICHHUSA
IPOCTPAHCTBEHHOTO KBAHTOBAaHUS B CIydae a)




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemsle pe3ysbTaTsl

O1LieHOYHBIE CPECTBA
oOyueHus p

KIaCCHMYECKOTO TMpefena j—>oo , T©Ae | —

KBAaHTOBOE YHCJIO [OJIHOTO  MEXaHMYECKOIO
MOMEHTA, KOI'/1a MAarHUTHBIM MOMEHT aToMa UMEET
OeCKOHEUHOE MHO>KECTBO pa3peleHHbIX
OpUEHTAllMii B MarHUTHOM 1ojie; 0) craadbIx
MarHUTHBIX IOJIEH M BBICOKUX TEMIIEpaTyp; B)
KBaHTOBOTO mpenena | =1/2.

14. HUsBecTtHO, 4YTO II  MAarHoHOB B
dbeppoMarHeTukax ¢  TMPOCTOM  KyOMUYECKOM
pelIeTKOM HMEeeT MECTO MNPUOIMKEHHBIN 3aKOH
mucnepenn: @ =bk2 | tme b — mocrosHHas
BenuunHa. OmnpenenuTs, Kakoil BKIaJ BHOCST
MarHoHsbl B TEIJIOEMKOCTh KPUCTAIIJIOB MPU HU3KUX
TeMIepaTypax.

15. Haittm B pamkax monenu Jlanmay-JIudmmma
TOJIIIUHY MarHUTHOTO JIOMEHA.

16. IlomyuuTe TEMIEpPaTypHYHO 3aBHCHUMOCTH
CIIOHTAaHHOTO HaMarHuuyeHus (QeppoMarHeTuka
BOM3U Touku Kropu.

17. B pamkax mozaenu Jlangay—JIudmmumna HalTi
CKOPOCTb  JBWKCHHS JOMEHHOW CTEHKH BO
BHEIIHEM MarHUTHOM II0JI€, HAIIPABJIEHHOM BJIOJIb
OCH JIETKOTO HAMarHM4MBaHUS.

18. BpIpa3uTh MUPUHY TOMEHHOW CTEHKH 4Yepe3
KOHCTaHTbl ~OOMEHHOIO  B3aUMOJCWUCTBUS U
MarautHo# anmsorpornu K = uMg/2 Ha ocHOBe

mogenu Jlangay—JIndmuma. Onennts | mst Ni- (
Tc = 630 K, M =480, nocrosHHas peLIeTKU

a=35-108cm, f=17).

0) Ilopsinok npoBeeHUsI MPOMEKYTOUYHOM aTTeCTALIMM, IOKA3aTeJId U KPUTePUH
OlleHUBAHMUSL:

[IpomexyTouHas arrecTalus Mo AUCHUIUIMHE «DH3MKa MAarHUTHBIX SIBJICHUID BKIIIOYACT
TEOPETUYECKUE BOMPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHBb YCBOSHUS O0yYAIOMIMMUCS 3HAHUM, U
MPAKTUYECKUE 3aJaHusl, BBISBISIONINE CTENeHb CHOPMUPOBAHHOCTH YMEHHH W BIaJCHH,
MPOBOAUTCS B OpME IK3aMeHa.

DK3aMeH O JaHHOW TUCIHUIUIMHE MPOBOJUTCSA B YCTHOHM (opMe Mo dK3aMEHAIIMOHHBIM
ouneram, KaKIbIH M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BOMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IMoka3aTenu n KpUTEPUN OLICHUBAHMUS IK3aMEHA:

— Ha OIEHKY «OTJHYHO» (5 0annoB) — o0yJaromuiics JEMOHCTPUPYET BBHICOKUI YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CUCTEMATHYECKOE W TIyOOKOe 3HaHUe
y4eOHOro Marepuana, CBOOOJHO BBHITIONHSET MPAKTHUYECKHUE 3aJaHusi, CBOOOJHO OMEpUPYET
3HaHUSIMU, YMEHUSMU, TPUMEHSET UX B CUTYallUSAX MOBBIIIEHHOW CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 Oamna) — oOyJaromuiics IeMOHCTPUPYET CPEAHHI YpOBEHBb
c(hOpPMUPOBAHHOCTH KOMIICTEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKH, HETOYHOCTH, 3aTPYJHEHHUSI IPU aHATHTUYECKHUX OTEpaIusX, epeHoce




3HAHUW U YMEHUH Ha HOBbIE, HECTAHAAPTHBIEC CUTYALUH.

— Ha OUEHKY «YAOBJETBOPUTEJbLHO» (3 Oamna) — oOy4aromuiicss JAEMOHCTPHPYET
MOPOTOBBII YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETCHIIMN: B XOJ€ KOHTPOJIBHBIX MEpPONPHUSATHN
JOITyCKAIOTCSl OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWUM, YMEHUIl, HaBBIKOB,
0Oy4aromuiicsi MCHBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS IPH OINEPUPOBAHUH 3HAHUAMHU U
YMEHUSMHU IPU UX IEPEHOCE HA HOBBIE CUTYAIUH.

— Ha OLICHKY «Hey10BJeTBOPUTEJbLHO» (2 Oaiia) — oOyyarouiuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPETHYECKOTO MaTepHaia, JOIMYCKAeT CYIICCTBCHHBIC OIIMOKH, HE MOXKET
[I0Ka3aTh MHTEJJIEKTyaIbHbI€ HABbIKU PELICHUS MPOCTHIX 3a/1a4.

OreHKa «Hey10BJIeTBOPUTEIbHO» (1 6amT) — HE MpeyCMOTpeHa.
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