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AHHOTANMA
JluctruivHa mipeHa3HaYeHa IS CTY[EHTOB, MPOCIYIIABIINX Kypc OOmmel (M3MKKM M MMEIOMNX 0a30BBIC
3HaHUsl B 00JacTH (M3UYECKOW ONTHKH M KBaHTOBOM MexaHWKH. [IporpaMma Kypca BKIIOYAET CIEIyHOIINe
OCHOBHBIE pa3zzaenbl: Dypbe CHEKTPOCKOMNMS, HUIKOTEMIIEpaTypHas IIOMHUHECUEHUHUS, CIEKTPOCKOIMUS
paccesiHUS CBETa, MOIYJSIIMOHHAS CIEKTPOCKOIUS, METOIbl pump-probe (BO30YyXICHHE-30HIUPOBAHHKE),
KOH(OKATBHBIN MUKPOCKOII, JIA3EPHBIN MUHIIET (ONTHYECKas JOBYINKA), Ta3epHOE OXJIaxaeHne. B pesynsrare

OBIIQJICHUS] JUCIUTUTMHOW OOYYarolIUiics MONyYUT 0a30Bble 3HAHMS, KacalolIHecs COBPEMEHHBIX METOJIUK

OINITUYCCKOTO OKCIICPUMCHTA, O3HAKOMUTCA

C AaKTyaJIbHbIMH  3aJa4YaMu COBpeMeHHOﬁ OIITUKH H

CIICKTPOCKOIINH, a TAKKEC IOJTYYUT HAaBbIKA BBICTyrIJ'IeHI/Iﬁ Ha Hay4YHbIX CEMUHApax.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Ilenpio maHHOTO Kypca ABJsIETCS 00yueHHE CTYJCHTOB COBPEMEHHBIM 3KCIEPHUMEHTAIBHBIM METOAAM
HCCJIEIOBAaHUS ONTHUYECKUX M CHEKTPAIbHBIX CBOMCTB Pa3iMYHBIX CUCTEM, a TAaKKE O3HAKOMJICHUE
CTYJICHTOB C OCHOBHBIMH IPOOJIEMaMHU, CTOSIIIUMH Tepe]i COBPEMEHHOW ONTHKOM, CHEKTPOCKOIHECH,
na3epHoi Ppu3uKoi u GU3NKON B3aUMOACHCTBUS U3ITyUYCHUS C BELICCTBOM.

33]13‘[1/[ JAUCHUIIINHBI

- I/I3yquI/Ie OCHOBHBIX COBPECMCHHBIX MCTOJUK OITHYCCKOTO SKCIICPUMCHTA.

- PaCCMOTpeHI/Ie 0COOEHHOCTEH KOHKPCTHBIX MCTOAUK, UX IPCUMYIICCTB U OFpaHquHHﬁ.

- O630p AKTYyaJIbHbIX 3aJ1a4 COBpCMCHHOfI OIITUKU U CIICKTPOCKOIINHU.

- q)OpMI/IpOBaHI/Ie Y CTYACHTOB HABBIKOB BBICTYIUICHUA HAa HAYUYHBIX CCMHUHApax.

- Paciimpenue kpyro3opa CTyI€HTOB.

2. Ilepeyens opMupyeMBbIX 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

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poeCCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHoOHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

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

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaTeIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHON
MOJENN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

pe3yabTaThl
[IK-2.1 CnocoOen miaHupoBaTb M NPOBOAUTH Hay4yHBIE

ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WM B COCTaB€ HAy4YHOIO

KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA

KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalMI0 PE3yIbTaTOB

Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETAaMH PUKIIAIHBIX

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamMmm) B U30paHHON TpeMETHON 00JIaCTH
[IK-3.3 CnocoOeH oOneHHMBaTH TOYHOCTh IOJyYEHHBIX

IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)

B pesynbTrare 0cBOGHUS AUCLUIIIMHBI 00Yy4aIOIINECs JOIKHbI

3HATh:
- OcHOBHBIC HaIlPaBJICHUS MEPEIOBBIX MCCIENIOBAHUN B OONACTH HETMHEWHOW M KBAHTOBOW OITHKH,
Ja3epHOll  (PU3MKM, CIEKTPOCKONMU KOHJICHCHPOBAHHOTO COCTOSIHHS, HAHOONTHKH U (U3UKE
B3aUMOJEICTBUS DJIEKTPOMAarHUTHOTO U3ITYyYEHUS C BELLIECTBOM,;
- IPEeUMYILIECTBA M HEIOCTATKU SKCIEPUMEHTAJIbHBIX METONUK, HPHUMEHSEMBIX B COBPEMEHHbIX
ONTHYECKUX UCCIIETOBAHMSIX;
- NPUHOUIBI (YHKIMOHUPOBAHUS OCHOBHBIX THIIOB YCTAHOBOK, MCIIOJB3YIOIIMXCS Ul BBIIOJIHEHUS
ONTHYECKUX U3MEPEHUI.

YMETB:
- BpiOupare skcnepuMeHTaIbHBIE METOAMKH, HanOosee MOAXOMSIINE JUIsl BBIMOJHEHHUS TpeOyeMbIX
A3MEPEHUN;
- OPHEHTHPOBATHCA B IEPCIEKTUBHBIX HAIPABICHUSIX COBPEMEHHBIX ONTHYECKUX HCCIEN0BAHUMN;
- OBICTPO OCBAaMBATh HOBBIE METOIUKH.

BJIaJIETh:
- TEOPETUUECKUMU OCHOBAMU OCHOBHBIX METOZIOB IIPOBEIEHUS ONTUUECKUX U3MEPEHUH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 ®ypbe CeKTPOCKOMHS. 7 3
2 HuzkoremneparypHas TIOMUHECIICHIINS. 7 4
3 CreKTpocKonus paccesHus CBETa. 8 4
4 MonynsuoHHas CIIEKTPOCKOIHS. 8 4
5 Mertonst pump-probe 7 3
(BO30YK/IeHUE-30HIUPOBAHNE).
6 Kon¢okanbHblif MUKPOCKOTI. 7 4
7 JlazepHbIit [HUHIET (onTrueckas ] 4
JIOBYIIIKA).




8 JlazepHoe oxnaxkneHue. 8 4
Hroro wacos 60 30
[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue UCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennuii)

1. ®ypbe CeKTPOCKOMUSI.

[Mpuanmn paGotel W mpeumyiecTBa Dypve crnekrpomerpa. [Ipumepsl npumeHenus: CHeKTpbI
MPOMYCKaHUSI M OTPaXXCHUSI KPUCTAJUIOB B OOJIACTH OCTAaTOYHBIX JIy4yeil, (J)OHOHHBIC MOJISIPUTOHBI,
UCCIIEJOBAaHUE JIOKAJIBHBIX KOJNEOaHWH, CBA3aHHBIX C Je(peKTaMH KPHCTAIIMYECKOW pEIIeTKH,
OIpeICIICHUE SJHEPTETUYECKON LIENIN B CIIEKTPE CBEPXIIPOBOIHUKA.

2. HuskoremneparypHast TIOMUHECLEHIUS.

CHekTpbl CTalMOHAPHOH (OTOTIOMHHECIICHIIMM U CIIEKTPHl JIFOMHHECICHIIMM C BPEMEHHBIM
paspemeHueM. lccienoBanue OBICTPOIPOTEKAIOIINX TPOLECCOB: BPEMs-KOPPEIHPOBAHHBIA CYET
(OTOHOB,  CTpUK-KaMepa, onTmueckoe crpoOupoBanue.  CHeKTpocKomHs — BO30YXICHUS
¢doromomuHeceHIMY.  KaromomOMHHECHEHIUS. W DJIEKTPOIIOMHHECICHIMS.  [IpuMepsl
NPUMEHCHUSI: CHEKTPhI M3JIY4YEHHs IOJIYIPOBOIHUKOBBIX HAaHOCTPYKTYP, Ae(EKThl B KpHCTaJUIaX,
OIIpEICIICHNUE CKOPOCTH PEIaKCallii HOCUTENEH B MOTYIPOBOIHUKAX.

3. CriekTpoCKoIus paccesiHusI CBETa.

DKCIepUMEHTAIbHOE u3MepeHne CIIEKTPOB KOMOMHAIIMOHHOT'O paccestHus CcBeTa.
OKCIEpUMEHTAIbHOE  HM3MEpPEHHE  CHEKTpoB  bpminirosHoBckoro  paccesiHus.  Pe3oHaHcHoe
KOMOMHALIMOHHOE paccessHue cBeTa. [IpuMepsl mpuMeHeHHs.

4. MoaymnsioHHas CIIEKTPOCKOIHSI.

YacToTHO-MOAYIMPOBAaHHOE OTPAXKEHHUE U TepMooTpakeHue. IIbe300TpaxeHne. DeKTpooTpakeHUe
(3ddexr Ppanna-Kennpima). Poroorpakenne. CHeKTpOCKONHUS Pa3HOCTHOTO oTpaxkeHus. [Ipumepst
[IPUMEHEHMs: ONIpEAC]CHUE OHEPrMH KPUTHUECKUX TOYEK Ha JUCIEPCUOHHBIX KPUBBIX,
OECKOHTAaKTHOE ONpe/IeICHNE KOHIICHTPAlu CBOOOAHBIX HOCUTENEH 3apsi/ia B IIOIyIPOBOJAHUKAX.

Cemecrtp: 2 (Becennuit)

5. Metoasl pump-probe (Bo30yk1eHE-30HIUPOBAHIE).

HccnenoBanme SIIeKTPOHHON IMONCHUCTEMBI. V3MepeHne BpPEMEHHON 3aBUCHUMOCTH TPOIYCKAHHS U
orpakeHust. [IprMepsl UCTIONB30BaHUS: TIPOIIECCHI pesIaKCaluK U (pa30Bbie EPEXO/IBI B AIMEKTPOHHON
rmoyicucTeMe. MeToIpl MCCIeIOBaHUS KoeOaTeIbHON TOACHCTEeMBI. [IpuMepsl HCIONB30BaHUS:
WCCIIEZIOBAaHUE TEparepioBbix (OHOHOB B HAHOCTPYKTypaX, JETCKTHPOBaHUE MOBEPXHOCTHBIX
KoJIeOaHUH.

6. KongoxanbHbIli MUKPOCKOIL.

[Mpuanmn  pabotel. Mcmonb3oBaHuwe HenuHEHHBIX d3(dekToB: mnpeoponeHue AUGPAKIHOHHOTO
npezaena. [Ipumepsl NpUMEHEHHS: HMCCIICIOBAHUE CTATUCTHKH HCIYIICHHBIX (DOTOHOB, M3MEpEHHE
ABYX()OTOHHBIX KOPPEJISALIHIA, TPIMOE HAOMIOCHUE IKCUTOH-TIJIA3MOHHOTO B3aMMO/ICHCTBHSI.

7. JlazepHbIi MHHIET (ONTHYECKAs! TOBYIIKA).




Fpa)meHTHas{ CHJIa. MYJIBTI/IHJIGKCHBIG JIA3CPHBIC MHUHUCTHI. J'Ia3epHLIe IMHIOCTHI, OCHOBAHHBIC Ha
OIITUYCCKHUX BOJIOKHAX. Ha3epHLIe IMAHIETBI, OCHOBAHHBLIC Ha 3aTyXaloIUX IIOJIAX. I/ISMepeHI/Ie
OIITUYCCKHX CHJI.

8. JlazepHOE OXJIaXkKACHUE.

HomnepoBckoe oxnaxaenne. CusudoBo oxmaxaeHue. OXJIaxIeHHE METOIOM OOKOBOW ITOJIOCHL.
CenekTHBHOE MO CKOPOCTSIM KOTE€PEHTHOE IUICHEHHE 3acelNEHHOCTEH. AHTHUCTOKCOBOE HEYIpyroe
paccessHue cBeta. 3eemaHoBcKoe 3amemieHue. KomtekruBabie d¢dexTsl, HaOmonaempie B oOnmakax
YABTPAXOJIOIHBIX AaTOMOB.

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

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiTEparypa
1. OcHoBwl pu3uku nomynpoBogHukoB [Tekct]/1O. I1. Kapnona , -M., ®uzmatiaut, 2002

2. D. A. Bonnell, D. N. Basov, M. Bode, U. Diebold, S. V. Kalinin, V. Madhavan, L. Novotny, M.
Salmeron, U. D. Schwarz, and P. S. Weiss. Imaging physical phenomena with local probes: From
electrons to photons. Rev. Mod. Phys. 84, 1343 (2012)

3. F. J. Garcia de Abajo. Optical excitations in electron microscopy. Rev. Mod. Phys. 82, 209 (2010)
4. B.M. Arpanosuy, FO.H. I'aprmreitn. [IpocTpancTBeHHas qucnepcrs U OTpUIIATEIbHOE
npenomienue csera. 176, 1051 (2006)

5. C. E. Wieman, D. E. Pritchard, and D. J. Wineland. Atom cooling, trapping, and quantum
manipulation. Rev. Mod. Phys. 71, 253 (1999)

6. R. Ulbricht, E. Hendry, J. Shan, T. F. Heinz, and M. Bonn. Carrier dynamics in semiconductors
studied with time-resolved terahertz spectroscopy. Rev. Mod. Phys. 83, 543 (2011)

7. S. M.Block, Making light work with optical tweezers, Nature 360, 493 (1992)

JomnonHurenbHas aureparypa

1. ®uznueckas onruka [Tekcer] : yueonuk s By30B / C. A. Axmanos, C. 0. Hukutua .— M :
W3n-Bo MI'Y, 2004 .— 656 c.

. S.P. Davis, M.C. Abrams and J.W. Brault, Fourier Transform Spectrometry, Academic Press, 2001

. D. R. Vij, Handbook of Applied Solid State Spectroscopy, Springer-Verlag Berlin Heidelberg 2006

. P.R. Griffiths, J. A. De Haseth, Fourier Transform Infrared Spectrometry, 2nd ed., Wiley, 2007

. C. F. Klingshirn, Semiconductor Optics, Springer Berlin Heidelberg 2012

. A. Myers Kelley, Condensed-Phase Molecular Spectroscopy and Photophysics, Wiley, 2012

. A. Diaspro, Confocal and Two-Phase Microscopy: Foundations, Applications, and Advances, Wiley,
001

N9 Lk W

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nekumoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCss BO3MOXKHO UCIIOJIB30BAHUE TAKUX
MpOrpaMMHBIX CpeACTB, kak Matlab, Matematica.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CTyneHT, M3y4aoUuii IUCHUIUIMHY, AOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATHUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynbrare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTDH [10JIyUYEHHbIE 3HAHUS AJIs PELICHUS pa3IMuHbIX 3a/ad.

VYeneniHoe oOcBOcHHE Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITEIbHOH paboThl  CTyJeHTa B
COOTBETCTBMH C JaHHBIMH B pabouei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS],;

— pelleHue 3a/1a4, IpeAgaracMblx CTyIEHTaM Ha JIEKLUAX U IPAKTUUYECKUX 3aHATUAX;

— IIpU HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKUM 3aHITHSAM, KOJUJIOKBUYMaM.

ITokazareneM BIIQAEHUS MaTepUaoOM CIYXKHUT YMEHHE pemars 3aaadu. Jns GpopMHpOBaHHS yMEHHS
MPUMEHSThH 3HAHUA Ha MPAKTHKE CTYACHTY HEOOXOAMMO pelIaTh KaKk MOXKHO OOJIbIIe 3a/1a4.

BaxxHo 1oOuThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJIBTALUSMH K
JIEKTOPY WJI NIPENOoaBaTeiio, BEAYyeMy IPaKTUUECKUE 3aHATHSL.

Bo3MoxeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3a7a4 B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



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
kageapa KBaHTOBOU pagro(U3NKu

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: B.C. KpuBo6ok, kana. ¢pu3.-Mart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnoocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPU PEIICHUN HOBBIX 3a]a4, MPUMEHSsS 3HAHWUS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax HCCIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHHMA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 CnocoOeH TuIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpoBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX

MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenupoBaHKe) C HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «MCTO,I[BI (bHSH‘iCCKOfI ¥ KBAaHTOBOM OIITHKIDY 06y‘la}OH_IPII>'IC$I JOJIKCH:

3HAThb:




- OCHOBHBIC HAlpaBICHUS MEPEIOBBIX HCCIENOBAaHUI B 00JACTH HEIMHEHHON M KBAaHTOBOH ONTHKH,
Ja3epHOll (PU3MKM, CIEKTPOCKONMU KOHJICHCHPOBAHHOTO COCTOSIHHS, HAHOONTHKH U (U3UKE
B3aUMOJICHCTBUS IEKTPOMAarHUTHOTO U3ITyYSHHS C BEIIECTBOM;
- NpeuMylIecTBa M HEJOCTaTKH HKCIIEPUMEHTAIbHBIX METOAMK, MPUMEHSEMBIX B COBPEMEHHBIX
OINITHYECKUX HCCIICIOBAHUSX;
- IPUHOUINBI (YHKIMOHUPOBAHUS OCHOBHBIX THIIOB YCTAHOBOK, HCIIOJB3YIOIIMXCS Ui BBIIOJIHEHHUS
ONITHYECKUX M3MEPEHHH.

yMeThb:

- BpiOupare skcniepuMeHTaIbHBIE METOAMKH, HanOosee MOAXOMSAIINE JUIsl BBIMOJHEHHUS TpeOyeMbIX
A3MEPEHUN;
- OPHEHTHPOBATHCA B IEPCIIEKTUBHBIX HAPABICHUSIX COBPEMEHHBIX ONTHYECKUX HCCIEN0BAHUMN;
- OBICTPO OCBAaMBATh HOBBIE METOIUKH.
BJIaJeTh:

- TEOPETHYECKUMH OCHOBAMH OCHOBHBIX METOJIOB MPOBE/ICHHSI ONITHUECKUX U3MEPEHUI.
3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpoOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bormpocs! Ha 9 cemectp:

1. Tlpuanun paboTsl U peumyiecTBa Oypbe CEKTpOMETpa.

2. Ilpumeps! npumenenus:: COeKTpsl MPOIMYCKaHUSA U OTPaKCHUS KPUCTAJUIOB B 00JIACTH OCTATOYHBIX
JTy4en.

3.  CoekTpbl CTanMOHAPHON (OTOIIOMHUHECLUEHINH W CHEKTPhl JIOMHUHECLHECHIUH C BPEMEHHBIM
pa3peleHUEM.

4.  HccnenoBaHue OBICTPONPOTEKAIOUIMX IPOIECCOB: BPEMS-KOPPEIUPOBAHHBIN c4YeT (OTOHOB,
CTPHK-KaMepa, ONITUIECKOe CTPOOHPOBAHKE.

5. Crhekrpockornust BO30y»)aeHHs POTOTIOMUHECIICHITUH.
6. KaTomonroMUHECIISHITUS U SICKTPOITFOMUHECIICHITHS.

7. Tlpumepsl NpUMEHEHHUS: CIEKTPHl U3IYUYCHHS MOIYHPOBOAHHUKOBBIX HAHOCTPYKTYDP, AC(PEKTHI B
KpUCTAJUIAX, OIPEAEICHUE CKOPOCTH PEJIaKCALlMM HOCUTENEH B OIYIIPOBOJHUKAX.

8. DKcneprMEeHTaIbHOE U3MEPEHHE CIIEKTPOB KOMOMHAIIMOHHOTO PAaCCESHUS CBETA.
9. DxcnepuMeHTalIbHOE U3MEPEHHUE CIIEKTPOB bpHIlIto3HOBCKOTO paccesHUS.

10. Pe3onancHOe KOMOMHALIMOHHOE paccesHue cBeTa. [IpuMepsl mpuMeHeHus..

11. YacTOTHO-MOIYNHPOBAHHOE OTPAKEHHUE U TEPMOOTPAKEHHUE.

12. IIse300TpakeHue.

13. Dnekrpoorpaxkenue (3pdexr Opanna-Kenapima).

14. ®oTtooTpaxeHue.

15. CriekTpocKoIrs pa3HOCTHOTO OTPAKESHHUS.

16. Ilpumepsl IpUMEHEHUS: ONPEAEICHUE SHEPIUU KPUTUUECKUX TOYEK Ha JUCIIEPCHOHHBIX KPUBBIX,
OECKOHTAKTHOE ONpe/IEICHNE KOHIICHTPAlu CBOOOAHBIX HOCUTENEH 3apsi/ia B IIOIyIPOBOJAHUKAX.

Bompocs! Ha 10 cemecTp:

1. UccnenoBanue 3IeKTPOHHOU MOICUCTEMBI.
2. V3MepeHne BpeMEHHOM 3aBUCUMOCTH IPOITYCKAHUS U OTPAXKEHUS.

3. HpI/IMepLI HCIOJIb30BaHUA: TPOLECCChI pCilakCalluu U (1)&30BBIC nepexoansl B 3HeKTpOHHOI>'I
IIOACHUCTEMCE.

4. Metonbl UCCIIEIOBaHNS KOieOaTeIbHON IOACUCTEMBI.

5. [Tpumepsl UCTIONB30BAaHMS: HCCIEIOBAaHHE TEParepuoBbIX (OHOHOB B HAHOCTPYKTYypaXx,
JETEKTUPOBAaHHE MTOBEPXHOCTHBIX KOJIECOAHHH.



6. Tlpuanun pabotbl. Mcrnonbp3oBaHue HeMWMHEWHBIX 3(PQEKTOB: NpeosoneHre AUGPaKIMOHHOTO
npezena.

7.  Ilpumepsl NpUMEHEHHUS: HCCICIOBAHNE CTATUCTUKH MCIYILIEHHBIX (DOTOHOB, H3MepeHHe
IBYX(OTOHHBIX KOPPEIALUM, IpsMOe HaOIIOICHNE IKCUTOH-TIJIa3MOHHOTO B3aMMOCHCTBHSL.

8. I'pagnenrtHas cuna.

9. MynbTUIIEKCHBIE JIa3€PHBIE TUHIIETHI.

10. JIazepHble NMHIETHI, OCHOBAHHBIC HA ONTHYECKUX BOJOKHAX.

11. JIazepHble NUHIIETHI, OCHOBAaHHBIE HA 3aTyXaIOIIUX IOJISX.

12. I3amepenne onTHYECKUX CHJI.

13. Jomneposckoe oxnaxaenue. CH3ngoBo OXJIaKACHUE.

14. OxnaxneHne MeTogoM OOKOBOH MOJIOCHI.

15. CenexTuBHOE MO CKOPOCTSIM KOT€pEHTHOE IIJICHEHHE 3aCeIEHHOCTEH.

16. AHTHCTOKCOBOE HEYTIPYTOE paccesiHue CBeTa.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAaHHE
HNPUHATHIX PELLICHUAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO 8§ OamioB - BBICTABJIAETCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.

OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWUA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a]jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
" IO CYHIECTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIeTBOpUTENbHO 4 Oamya - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JIOTHYECKOW MOCIIE0BATEILHOCTH B U3JIOKEHUH MPOTPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jienibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHKa yHIOBICTBOPUTENBHO 3 Oajula - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciado
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHO!H MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AaIbHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMIMOKH B
(OpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh IOJyYCHHBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENHHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



HuddepeHurpoBaHHbIi 3a4eT NPOBOAUTCS MO Oumyeram. B kaxmom Owusere mnpencTaBieHO /Ba
TeopeTrueckux Bompoca. OOyuaromiemycsi mpenocrapisiercss 30 MHUHYT Ha TOATOTOBKY. Onpoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO ACTPOHOMHUYECKOT0 yaca.



