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)

N0 THCHUTIJINHE: CreKTpocKoIus KOHICHCUPOBAHHBIX CpeJl
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKU ¥ TEXHUKU HU3KUX TEMIIEPaTyp

Kypc: 1
KBaJIMpUKALS: MarucTp

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

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy cocrasuin: B.H. I'mazkoB, kanj. ¢pus.-mar. Hayk

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3NKU U TEXHUKKA HU3KUX Temneparyp 06.03.2025



AHHOTANMA
Kypc paccunrtan Ha u3ydeHHE CIIyHIaTeIsIMH OCHOBHBIX CHEKTPOCKOMMYECKHUX METOIOB, NMPUMEHSIEMBIX B
WCCIIeIOBaHUAX B (hM3HKE TBEPAOTO Tena (B OCHOBHOM IPU M3YyYEHUM MATHUTHBIX SIBIICHWN): HEUTPOHHON
TUQpakiny, MeccOaydpOBCKON CHEKTPOCKONUH, MAarHUTOONTHYECKMX METOJOB W METOJ0B MAarHHTHOTO

pesonanca. OOcyxnaworcs Qu3nYecKue

OKCIICPUMCHTAJIBHBIX PC3YyJIbTATOB.

IMPUHIUIIBI
OKCIICPUMCHTAJIbBHBIX YCTAHOBOK [Jid HUX IMPHUMCHCHUA W TPUMEPHI

9TUX  MCTOHAOB, MPAKTHYCCKUC pcain3aliuu

INOJIYYCHHBIX OTHUMHU METOAAMU

Kypc opuentupoBan Ha cTyneHToB 5 Kypca (1 rog Maructparypsl).

1. leau u 3apa4u

eap AUCUMNIMHBI

- HU3YyIUTH pas3jinuHbIC

CIICKTPOCKOIMNYICCKUC

MCTOHI, OPHUMCHICMBIC B HUCCIICOOBAHUAX

KOHJICHCUPOBaHHBIX CpeJl IIPU HU3KUX TeMIleparypax.

3agauu AUCHUILIHHBI

- O3HAaKOMJICHUC C pa3JIUYHbIMH CIICKTPOCKOIIMYECKNUMU METOAaMH, INPHUMCHIACMBIMU B (1)I/I3I/IKC

KOHACHCUPOBAHHOTO COCTOAHUH.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANBHOMN ESTEIbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHE 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METO/bl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

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

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiyio

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA




[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

IMK-3.1 TloHuMmaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB

UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX

. o 00opynoBanus (TTAKETOB MPUKIAIHBIX POTPAMM
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH Py ( P porpamm)

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIb30BAHUEM HCCIIC0BATEIBCKOTO

OKCIICPUMCHTAJIBHBIX (‘lI/ICJ'IeHHBIX) PE3YJIIbTATOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:

- OCHOBHBIE CIIEKTPOCKOMUYECKUE METO/AbI U3YUEHUSI KOHACHCUPOBAHHBIX CPEI.
YMETb:

- BBIOMPATH ONTUMAJILHBIA CHEKTPOCKOMUYECKUN METO/.
BJIaJIETh:

- MCTOJaMH aHaJIn3a CIICKTPOCKOIMNYICCKUX NAHHbIX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MarnuTtHble BO30OYKICHUS M CIIMHOBBIC 10 10 15
BOJIHBL. PaccesiHne HEUTPOHOB.
Paccesnue cBera, M pa3iIM4HbIC BHJIBI
2 > P 10 10 15
MarHUTHOTO PE30HAHCA.
3 CnuHOBBIN raMHJIBTOHHAH M pellaKkcanus 10 10 15
MarHUTHBIX BO30YXKICHU.
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. MarnutHbIe BO30YX/IeHHS U CIIMHOBBIC BOJHBI. PaccessHue HEHTPOHOB.

MarnutHble BO30YX/I€HHS B KOHAEGHCHPOBaHHBIX cpenax. CrmmHoBble BonHbL. IIpeoOpazoBanue

XommreliHa-ITpumaxoBa.

CHeKTp CIIMHOBBIX BOJIH. 3KCHCpHMeHTaJ’ILHLI€ MCTOABbI OIMPCACIICHUS MapaMCTPOB CIIMH-BOJIHOBOT'O

CIIEKTpA.

Paccesnune neiitponoB. OcHOBBI MeToAa HEHUTPOHHOH Oudpakuuu. B3anmonelcTBre HEHTPOHOB C
BELIECTBOM: SIEPHOE U MATHUTHOE PACCEsSHUE, KOTEPEHTHOE U HEKOTEPEHTHOE paccesiHue, YIPyroe u

HEYIIPyroe paccesHue.



[IpuMepbl MOCTAaHOBKU 3KCIIEPUMEHTA 10 HEUTpOHHOW mudpaknuu. TpéxocHb audpakTomerp,
MaJIOyIJIOBOE pacCEesHUE, BPEMAINPOIETHAS CIIEKTPOMETPHSI.

[Ipumenenne wmerona audpakuud HEUTpPOHOB. OmpeneneHue KPUCTALIMYECKUX W MAarHUTHBIX
CTPYKTYD, OILIpEJEJIEHUE CIIEKTPOB KBa3UYACTHUI] B )KUIKOM I'€JIMU U B TBEPABIX TeJlax.

Paccesnue cBera. PaccesHue cBera Ha (poHOHax W MarHoHax (KOMOHMHAIIMOHHOE pacCesHHE).
Oddexkr Keppa u sddexr Dapanes. I[IpuMeHeHHE ONTHYECKHX METOJOB B CIIEKTPOCKOIHH
KOH/ICHCHPOBAHHBIX CPE/.

2. Paccesaue CBCTA, U PA3JIMYHBIC BUJIbI MAIrHUTHOTO PEC30HAHCA.

MIOOHHBIM CIMHOBBIA PE30HAHC M MeccOaydpoBCKasl CHeKTpocKonusi. OCHOBBI METOMIOB, IPUMEPHI
MOCTAHOBKHU 3KCIEPUMEHTA U IPUMEHEHNUS B (Pr3nKe KOHICHCHPOBAHHBIX CpeEl.

CriekTpoCKonusi MarHUTHOro pe3oHaHca. OCHOBBI TEOPUM MAarHUTHOro pe3oHaHca. CouH B
MarHUTHOM Tojie (KBaHTOBOE pPAacCMOTPEHHE), MPEIeCCHs] MAarHUTHOTO MOMEHTa (KJIacCHYecKoe
paccMoTpeHue).

HenpepoIBHBIA 1 UMITYNbCHBI MarHUTHBIA pe3oHaHc. CIIMHOBOE 3X0. YCTPOMCTBO CIIEKTPOMETPOB
MarauTHoro pezoHanca (OI1P u SIMP).

DJIeKTPOHHBIH MapaMarHUTHBIM PE30HAHC HM30JUPOBAHHBIX MOHOB. D(P(EeKTs CHHH-OPOUTAIBLHOTO
B3aMMOJICHCTBHS: aHU30TPOIHUS g-PakTopa, OAHOMOHHAS AHU30TPOIIHA.

CHUHOBBIM raMUJIETOHHAH.

Penakcarust MarHuTHBIX BO30OykeHMH. Kiaccndeckast Teopusi pesiakcaniy Mperneccud MarHuTHOTO
MomeHTa (ypaBHeHus bioxa), mpomonbHas U momnepevHas penakcanus. KBaHToBast Teopusi MIUPUHBI
mmauu DI1P.

OnyKTyallMOHHO-IMCCUTIATHBHAs Teopema. Ymupenue nuHuu OIIP numonb-gunonbHBIMA U
AHU30TPONHBIMU CIIMH-CIIMHOBBIMH B3auMopaeHcTBUsIME. OOMeHHoe cyxeHue tuHun JIIP.

3. CnuHOBBIM TraMUIBETOHHAH U peirakCanus MarHuTHbIX BO36y>KI[GHPII>i.

MarHuTHbI pPE30HAHC B YHOPSAOYEHHBIX cpefax. AHTH(GEPPOMAarHUTHBIN U (eppoMarHUTHBII
pe3onanc. CiuH-BOJIHOBOM pe30oHaHC. YOKepoBckue Mozbl. [lapamerpudeckuii pesoHaHc

[Ipumeps! nprMEHEHHU METOAAa MATHUTHOTO pe30HaHCa. AHTH(EPPOMArHUTHBIN B TBEPAOM rellnu-3.
Wnentudukanys MarHuTHBIX (Da30BBIX NMEPEXOAOB U CIIMHOBBIX CTPYKTYpP B aHTH(EPPOMArHeTHKAX.
Onpenenenue JTOKAIbHON CHUMMETPUN MarHUTHBIX HOHOB B Pa30aBICHHOM [1apaMarHeTHKE.

N3yuenue HU3KOAPHEPIeTUUECKOTO CIIEKTPa BO30YKICHHUI B KBAHTOBBIX MarHETHKAxX (CIUH-IIEICBBIX
cUCTEeMax).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYylIeCTBJIEeHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Aynuropus, 6unnorexa.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Beenenue B husuky tBepaoro tena [Texct] : yaeOnuk mist By30B / U. Kutrens ; mep. mox pex. A. A.
I'yceBa .— 2-e u3g., crepeorur. / nepened. ¢ u3a. 1978 r. — M. : Meaua Crap, 2006 .— 792 c.
2. KBanToBast Teopus TBepabix Ten [Tekct] : yue6. mocobue st By3os / U. Kutrens ; ep.c anm. A. A.
I'yceBa .— M. : Hayka, 1967 .— 491c.
3. C.A.Anprmrynep, 5.M.Ko3bipeB «91eKTpoHHBIH NapaMarHUTHBINA pe30HAHC COCAMHEHUH 3JIEMEHTOB
MIPOMEXYTOUYHBIX Tpymim», MockBa «Haykay, 1972
4. I.A. Zaliznyak and S.-H. Lee. “Magnetic Neutron Scattering.” In Modern Techniques for
Characterizing Magnetic Materials, edited by Y. Zhu (Springer, Heidelberg, 2005).

JomnonHurensHas aureparypa



1. G. Khitrova, H. M. Gibbs, F. Jahnke, M. Kira, and S. W. Koch. Nonlinear optics of
normal-mode-coupling semiconductor microcavities. Rev. Mod, Phys. 71 (5), 1591 (1999).
2. 4. Hui Deng, Hartmut Haug, and Yoshihisa Yamamoto. Exciton-polariton Bose-Einstein
condensation. Rev. Mod. Phys. 82, 1489 (2010).

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Jnist ocyiiecTBieHus: 00pa3oBaTeIbHOTO MPOIEcca M0 TUCIUILTUHE He0OX0AUM HOYTOYK U
MeIuanpoeKTop. B oTAenbHBIX ciaydasx o0ydarommecss MOTyT B paMKax CaMOCTOSITEIIbHOM padoThI
BBITIOJIHATE pacdeThl B cucreMax Mathematics, Mathlab, Mapple u T.1.

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

CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHWs NHUCLHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONPEAEICHUS W MOHATHSA,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAgaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10OWTHCS MOHMMAaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAYeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpEeNoAaBaTelio.

Bo3MoxeH nmpoMeKyTOUHBINH KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHUKU HU3KUX TEMIIEPaTyp
Kypc: 1

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

PaszpatGoTunk: B.H. I'na3koB, kanx. ¢us.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

[MK-1 Crocoben 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-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

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

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TIPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyueHus AUCHMIUIAHBL « CIIEKTPOCKONUS KOHACHCUPOBAHHBIX Cpe» 00yJatomIMNCs JOIKEH:

3HATb:

- OCHOBHBIC CIICKTPOCKOIIMYCCKUEC METOAbI NU3YUCHUS KOHACHCUPOBAHHBIX CPCI.

yMeThb:

- BBIOMpATh ONTUMAIILHBIA CIIEKTPOCKOMUYECKUI METO/.

BJA€Th:

- METOJAaMHU aHaJIn3a CIICKTPOCKOIMNYCCKUX JaHHBIX.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIH B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. MaruuTHble BO30YKAEHHUS B KOHICHCHPOBaHHBIX cperax. CnmHoBble BoiHBL [IpeoOpasoBanue
XommrelriHa-ITpumaxoBsa.

2. CrHekTp CIIMHOBBIX BOJIH. DKCIIEPUMEHTAIbHBIE METO/IbI OTIPEIEIICHHUS TapaMETPOB CIIMH-BOJIHOBOTO
CIIEKTpa.

3. Paccesnue HeiitpoHoB. OCHOBBI MeToJa HEUTPOHHOH audpakuuu. B3anMoneiictBue HEUTPOHOB C
BELIECTBOM: AJIEPHOE U MarHUTHOE pacCcesiHUEe, KOTEPEHTHOE U HEKOTEPEHTHOE pacCcesiHUE, YIpyroe u
HEYTIPYTO€ paccesiHueE.

4. llpumepbl MOCTAaHOBKM IKCIEPUMEHTA IO HEUTpOHHOW Audpakuuu. TpEXocHbI audpakroMeTp,
MaJIOyIJIOBOE pacCesHUE, BPEMNPOIETHAS CIIEKTPOMETPHUS.

5. Ilpumenenme merona audpaxuum HeHTpoHOB. OmnpenencHue KPUCTAUIMYECKUX M MArHUTHBIX
CTPYKTYD, OIpeaesieHUE CIICKTPOB KBa3UYACTHI] B KUAKOM T'€JIMH U B TBEPABIX Telax.

6. Paccesnue cBera. Paccesnne cBeta Ha (OHOHAX M MarHoHax (KOMOWHAIIMOHHOE pacCEsHHE).
Opdexr Keppa u sddexr @Dapanmes. IlpuMeHeHne ONTHYECKUX METOJAOB B CHEKTPOCKOITUH
KOHJICHCUPOBaHHBIX Cpe/l.

7. MIOOHHBII CIMHOBBIH pe30HaHC U MeccOay3pOBcKas CEKTPOCKomus. OCHOBBI METO/IOB, TPUMEPHI
MMOCTAaHOBKH 3KCIIEPUMEHTA U MPUMEHEHHS B (PU3HMKE KOHACHCUPOBAHHBIX CPE.

8. CnexTpockonmusi MarHMUTHOTO pe3oHaHca. OCHOBBI TEOPHMHM MAarHUTHOTO pe3oHaHca. CnuH B
MarHuTHOM TMoJie¢ (KBaHTOBOE pPAaCCMOTPEHHUE), MPELEecCHs] MAarHUTHOTO MOMEHTa (KJIacCHYeCKOe
paccMOTpeHHue).

9. HemnpepbIBHBIN U UMIYJIbCHBIN MarHUTHBIN pe3oHaHc. CIIMHOBOE 3X0. YCTPOMCTBO CHEKTPOMETPOB
MarauTHoro pezoHanca (OI1P u SIMP).

10. DnexkTpoHHBIN MapaMarHUTHBIM PE30HAHC M30JIMPOBAHHBIX HOHOB. D()(EKTH CIUH-OPOUTATBEHOTO
B3aUMOJICHCTBHUS: AaHU30TPONHSA g-(haKTopa, OJHOMOHHAS AaHU30TPOIIHSL.

11. CnuHOBBIN TaMUIIBTOHUAH.

12. Penakcauuss MarHUTHBIX BO30ykaeHud. Kilaccuueckas Teopus penakcauud NpPeecCHH
MarHUTHOTO MOMEHTa (ypaBHeHus biioxa), mpononbHas u nonepeyHas penaxcaiust. KsantoBas teopus
mupuHbl InHUA DIIP.

13. ®nyKTyaunOHHO-TUCCHUIIATHBHAA Teopema. YmupeHue nuaud OIIP aunonb-munonbHbBIME U
AHW30TPOIHBIMH CIIMH-CIIMHOBBIMH B3auMozaencTBuaAMU. OOMeHHoe cyxeHue tuHun JI1P.

14. MarHuTHBIA pe30HaHC B YMOPSJOYCHHBIX cpefax. AHTH(eppOMarHUTHBIM U (QeppOMAarHUTHBIN
pe3onanc. CIMH-BOJTHOBOH pe3oHaHC. YOKepoBckue Mojbl. [lapamerprueckuii pe3oHaHC

15. Ilpumepbl NpUMEHEHHS METOAAa MArHUTHOTO pe3oHaHca. AHTH(EPPOMArHWTHBIA B TBEPIOM
renun-3.  VpenTudukanus MarHUTHBIX  (DAa30BBIX IEPEXOJOB UM CIMHOBBIX  CTPYKTYp B
antudeppomaraerukax. OnpeneneHue JOKaIbHOW CHMMETPUM MAarHUTHBIX HOHOB B Pa30aBICHHOM
rapaMarHeTuke.

16. V3ydeHue HH3KOPHEPreTHYECKOTO CIEKTpa BO30YXKICHMH B KBAaHTOBBIX MAarHeTHKax
(CTIMH-IIIENIEBBIX CHCTEMAX ).

HpI/IMepBI OK3aMCHAIIMOHHBIX OUJIECTOB:

burer 1.

1. Paccesnue HeiitponoB. OCHOBBI MeTOIa HEUTPOHHOH Judpakiuuu. BzanmoseiicTBue HEUTPOHOB ¢
BEILECTBOM: SIIEPHOE W MAarHUTHOE PacCesHHe, KOTEPEHTHOE U HEKOTEPEHTHOE paccesHue, yIpyroe u
HEYIIPyTroe paccesHue.

2. CHeKTp CIIMHOBBIX BOJIH. DKCIIEPUMEHTAJIbHbIE METObl ONPEEICHUS IAPAMETPOB CIIMH-BOJIHOBOI'O
CIEKTpa.

buier 2.



1. HempepbIBHBIN U UMITYABCHBIM MarHUTHBIA pe3oHaHc. CIIMHOBOE 3X0. YCTPOWCTBO CHEKTPOMETPOB
MarauTHoro pezoHanca (OI1P u SIMP).

2. MarautHbeie BO30Y)XIEHHS B KOHACHCHUPOBaHHBIX cpenax. CrnmHoBble BonHBL [IpeoOpasoBanue
Xonrenna-1Ipumakosa.

Kpurepun onennBanus
Onenka ormuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELLICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopoio 7 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHBIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIJIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISECTCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTH B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka ymoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYIACHTY, MOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX MOHSTHH,
HapyLIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBLHO 2 Oajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oanm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Ok3aMeH npoBoAuTcs mo Owneram. IIpu npoBenennn sk3aMeHa oOyuaromiemycs npepoctasisiercs 30
MHUHYT Ha MOAroToBKYy. Ompoc oOydaromerocsi He JO/DKEH HPEBBIIIaTh OJHOTO AaCTPOHOMHYECKOTO
yaca.



