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AHHOTANMA
JlucturuivHa mipeHa3HaYeHa IS CTY[EHTOB, MPOCIYIIABIINX Kypc OOIIed (U3WKN W MMEIIHX 0a30BbIC
3HaHUsl B 00NacTH (U3MUECKol ONTHKH M KBaHTOBOM MexaHWKH. [IporpaMma Kypca BKIIIOYAET CIETYIOIUE
OCHOBHBIE pazzaenbl: @Dypbe CHEKTPOCKOINHUS, HHU3KOTEMIIEpATypHas JIIOMUHECLCHIUS, CIEKTPOCKOIUS
paccesiHUS CBETa, MOIYJIAIMOHHAS CHEKTPOCKOMUS, METOAbl pump-probe (Bo30OyxkIeHUE-30HAUPOBAHUE),
KOH(OKAITBHBIN MUKPOCKOII, JIA3EPHBIA MUHIIET (ONTHYECKas JOBYIIKA), TJA3ePHOE OXJIaXAeHHE. B pesynbsrare
OBIIQJICHUS] JMCUIUIUIMHOW OOyYaroNMiicss MOMYyYUT Oa30BbIC 3HAHUS, KAcCArOIIMECs COBPEMEHHBIX METOIHMK

OINITUYCCKOTO  OKCIICPUMCHTA, O3HAKOMUTCA

C AKTyaJIbHBIMH  3aJa4aMU COBpeMeHHOfI OIITUKH H

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

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Llenpro maHHOTO Kypca sBIseTCsl 00ydeHHE CTYAEHTOB COBPEMEHHBIM JKCIIEPUMEHTAJIbHBIM METOIaM
HCCJIEIOBAaHUS ONTHYECKUX M CHEKTPAJIBHBIX CBOWCTB PA3JIMYHBIX CHCTEM, a TAK)KE O3HAKOMIIEHHE
CTYJICHTOB C OCHOBHBIMH IMPOOJIEMaMH, CTOSIIIUMHU IEpe]] COBPEMEHHOW ONTHUKOW, CIIEKTPOCKOIHEH,
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 UmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHoOHaTbHON e TEHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKHMMH U BBIYUCIUTEILHBIMHA
METOJaMU 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

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

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




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE

pe3yabTaThl
[IK-2.1 CnocoGeH IUIaHUPOBaTh M MPOBOAWUTH HAyYHBIE

ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIEOBAHUS CaMOCTOSTEIBHO WIM B COCTaB€ HAay4YHOI'O

KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA

KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH [1IK-2.2 CnocobeH MNpoBOAUTH ampoOalMi0 Pe3yIbTaToB

Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
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 HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamMmm) B U30paHHON TpeMETHON 00JIaCTH
[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX

IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

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

B pesynbTrare 0cBOGHUS AUCLUIIIMHBI 00Yy4aIOIINECs JOIKHbI

3HATh:
- OcHOBHBIC HampaBJCHUS MEPEIOBBIX HCCIEIOBAHUN B 00JACTH HEIMHEHHOW M KBAaHTOBOW ONTHKH,
7a3epHOll  (PU3MKM, CIEKTPOCKONHUU KOHJCHCUPOBAHHOTO COCTOSIHUSI, HAHOONTHKH U  (U3HKe
B3aUMOJEICTBUS DJIEKTPOMAarHUTHOTO U3ITYyYEHUS C BELLIECTBOM,;
- IpeuMylLIecTBa M HEIOCTAaTKH HKCIIEPUMEHTAIbHbIX METOAMK, NPUMEHSEMBbIX B COBPEMEHHBIX
ONTHYECKUX UCCIIETOBAHMSIX;
- IPUHOUNBI (PYHKIMOHUPOBAHUS OCHOBHBIX THUIIOB YCTAaHOBOK, MCIHOJB3YIOIIUXCS JAJISI BBIOJHEHUS
ONTHYECKUX U3MEPEHUI.

YMETB:
- BpiOuparh sKCHiepUMeHTaJbHbIE METOAMKH, Hauboliee MOAXOASIIUE Ui BBIIOJIHEHUS 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. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennuii)
1. ®ypbe CeKTPOCKOMUSI.

[Mpuanmn paGotel W mpeumymectBa Pypre crnekrpomerpa. [lpumepbl npumenenus: CHeKTpb
MPOMYCKaHUSI M OTPAKECHUS! KPUCTAJUIOB B OOJACTH OCTATOYHBIX JIy4ed, ()OHOHHBIE TOJISPUTOHBI,
UCCIIEJOBAaHUE JIOKAJIBHBIX KOJNEOaHWH, CBA3aHHBIX C Je(peKTaMH KPHCTAIIMYECKOW pEIIeTKH,
OIpeICIICHUE SJHEPTETUYECKON LIENIN B CIIEKTPE CBEPXIIPOBOIHUKA.

2. HuskoremneparypHast TIOMUHECLEHIUS.

CHekTpbl CTalMOHAPHOW (DOTONIOMHHECHEHIIMM M CHEKTPHl JIIOMHHECLUEHLIUH C BPEMEHHBIM
paspemeHueM. lccnenoBanue OBICTPONPOTEKAIOIIUX IPOIECCOB: BPEMSI-KOPPEIUPOBAHHBIN CUET
(OTOHOB,  CTpUK-KamMepa, onThueckoe crpoOupoBanue.  CHeKTpockomus  BO30YXKJICHUS
¢doromomuHecieHIME.  KaromomoMHHECHICGHIIMST M DIEKTpOIOMUHecueHnms.  [Ipumepsr
NPUMEHEHUSI: CHEKTPbl M3JIy4eHHsI MOJIYIIPOBOJHUKOBBIX HAHOCTPYKTYp, Ae(EeKThl B KpUCTaILIaX,
OIIpEICIICHNUE CKOPOCTH PEIaKCallii HOCUTENEH B MOTYIPOBOIHUKAX.

3. CriekTpoCKoIus paccesiHusI CBETa.

DKCIepUMEHTAIbHOE U3MepeHue CIIEKTPOB KOMOMHAIIMOHHOTO paccestHus cBeTa.
OKCIEpUMEHTAILHOE ~ M3MEPEHHE  CHEeKTPOB  bpuiumosHOBckoro  paccestHua.  Pe3oHaHcHOe
KOMOMHALIMOHHOE paccessHue cBeTa. [IpuMepsl mpuMeHeHHs.

4. MoaymnsioHHas CIIEKTPOCKOIHSI.

YacToTHO-MOAYIMPOBAaHHOE OTPaXXEHHUE U TepMooTpakeHue. IIbe3o00Tpaxenue. DIeKTpoOTpaKeHUE
(3ddexr Ppanna-Kennpima). Poroorpakenue. CHEKTPOCKONUS pa3HOCTHOTO oTpaxkeHus. [Ipumepst
[IPUMEHEHUs: ONIpEeAeNCHUE OJHEPrMM KPUTHYECKUX TOYEK Ha JUCIEPCHOHHBIX KPUBBIX,
OECKOHTAaKTHOE ONpe/IeICHNE KOHIICHTPAlu CBOOOAHBIX HOCUTENEH 3apsi/ia B IIOIyIPOBOJAHUKAX.

Cemecrtp: 2 (Becennuit)
5. Metoasl pump-probe (Bo30yk1eHE-30HIUPOBAHIE).

HccnenoBanue SIEKTPOHHOW TONCHUCTEMBI. M3MepeHrne BPEMEHHOH 3aBHCHMOCTH TPOITYCKAaHUS H
orpaxkeHust. [IpuMepsl UCTIONB30BaHMS: IPOLIECCHI PeNlaKcaly U (a3oBbie MEPEXOIbI B JIEKTPOHHOM
mosicucTeMe. MeETOIIbI UCCIIEOBaHMS KOJIEOATeTbHOM MONCUCTEMBL. lIpuMepsl HCIIONBb30BaHUS:
WCCIICZIOBAHUE TEparepuoBbix (OHOHOB B HAHOCTPYKTYpax, JACTEKTUPOBAHHE IMOBEPXHOCTHBIX
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).




rpaI[I/IGHTHaH cHuiia. MYJ'IBTI/IHJ'ICKCHBIG JIA3CPHBIC TTHMHICTHI. .HaSepHLIG IWHICTBI, OCHOBAHHBIC Ha
OIITUYCCKUX BOJIOKHAX. Ha3eprIe IMUHIECTBI, OCHOBAaHHBLIC Ha 3aTyXaloluX IOJIAX. I/I3Mep6HI/Ie
OIITUYCCKHX CHJI.

8. JlazepHOE OXJIaXkKACHUE.

HomnepoBckoe oxnaxaenue. Cusudoo oxmaxneHue. OXiaxIeHHE METOIOM OOKOBOW IOJOCHI
CenekTUBHOE O CKOPOCTSIM KOTEPEHTHOE IJICHEHHE 3acelIEHHOCTeH. AHTHCTOKCOBOE HEYIPyroe
paccessHue cBeTa. 3eemaHOBCKoe 3amemieHue. KomrekruBabie 3¢ dexTsl, HaOmonaembpie B o0Oakax
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
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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)



CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJIHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus MUCHUIUIMHBI CTYAEHT TOJDKEH 3HAaTh OCHOBHBIC ONPENECICHMS AMCLIMIIINHBL,
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 yueOHOro Marepuasna, IMOATOTOBKY OTBETOB Ha BOIIPOCHI, MpeIHA3HAYCHHBIX IS
CaMOCTOATEJILHOIO U3yUCHMUS],;

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

— IIpU HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKUM 3aHITHSAM, KOJUJIOKBUYMaM.

ITokazaTteneM BiaJeHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHusS yMEHUs
MPUMEHSThH 3HAHUA Ha MPAKTHKE CTYACHTY HEOOXOAMMO pelIaTh KaKk MOXKHO OOJIbIIe 3a/1a4.

BaxxHo 100UTHCA NMOHMMAHUS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEOyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTOPY WJI NIPENOoaBaTeiio, BEAYyeMy IPaKTUUECKUE 3aHATHSL.

Bo3MoxeH npoMexXyTOUHbIM KOHTPOJb 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: 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 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

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

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH 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 aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], 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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccroHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH 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

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

[MIK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
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 TloHuMaeT NPUHIUIBI PabOTHI HCIOIHE3YEMOTO

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

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
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 HAlpaBJICHUS MEPENOBBIX MCCIENOBAaHHUI B 00JACTH HEIMHEHHOW M KBAHTOBOW OITHKH,
7a3epHOll  (PU3MKM, CIEKTPOCKONHUU KOHJCHCUPOBAHHOTO COCTOSIHUSI, HAHOONTHKH U  (U3HKe
B3aUMOJICHCTBUS IEKTPOMAarHUTHOTO U3ITyYSHHS C BEIIECTBOM;
- NpeuMylIecTBA M HENOCTATKH SKCIEPUMEHTAIBHBIX METOIUK, NPHMEHSEMbIX B COBPEMEHHBIX
OINITHYECKUX HCCIICIOBAHUSX;
- IPUHOUNBI (PYHKIMOHUPOBAHUS OCHOBHBIX THUIIOB YCTAaHOBOK, MCHOJB3YIOIIUXCS AJISI BBIOJHEHUS
ONITHYECKUX M3MEPEHHH.

yMeThb:

- BpiOuparh sKCHiepUMeHTaJbHbIE METOAMKH, Hauboliee MOAXOASIIUE Ui BBIIOJIHEHUS 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 nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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. Ilpumepsl npumeneHus: CIeKTpbl IPOITyCKaHUS M OTPAKEHHsI KPUCTAIUIOB B 00JIACTH OCTATOUHBIX
JTy4en.

3. ChekTpbl CTalMOHAPHOH (OTONIOMUHECLUEHIMM W CHEKTPHI JIOMHHECLEHIMH C BPEMEHHBIM
pa3peleHUEM.

4.  HccnemoBaHue OBICTPONPOTEKAIOIIMUX IPOLECCOB: BPEMA-KOPPEIMPOBAHHBIH CcueT (HOTOHOB,
CTPHK-KaMepa, ONITUIECKOe CTPOOHPOBAHKE.

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

7. Ilpumepsl NPUMEHEHUS: CIEKTPBHl M3IYUCHHUS IMOJIYIPOBOIAHUKOBBIX HAHOCTPYKTYD, HE(EKTH 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 IpUMEHEHUsI: ONPEAEICHUE IHEPIUU KPUTUUECKUX TOYEK Ha AUCIIEPCUOHHBIX KPHUBBIX,
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/IMCpBI HUCIOJIb30BaHUSA: TPOLECCChI pCllakKCalluu ¢ (l)aBOBLIe nepexoansl B SHGKTpOHHOﬁ
IIOACHUCTEMCE.

4. Metonbl UCCIIEIOBaHNS KOieOaTeIbHON IOACUCTEMBI.

5. [Tpumepsl HMCTIONB30BAaHMA: HCCIEJOBAHHE TepareploBbIX (OHOHOB B HAHOCTPYKTYpax,
JETEKTUPOBAaHHE MTOBEPXHOCTHBIX KOJIECOAHHH.



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

7.  Ilpumepsl TpPUMEHEHHUS: HCCICIOBAHUE CTATHCTUKU HCIYIIEHHBIX ()OTOHOB, H3MEpEHUE
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 ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELLICHUAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylmIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopo1o 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYILLECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3a]jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAaTcpHraj, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATL MOJYUYCHHBIC 3HAHUS HaA IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBIETBOPUTENHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepuasia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIC Ul JajbHEHIIero o0y4eHus, u
MOKET MPUMEHSTH TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBIETBOPUTENHHO 3 Oajia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET HCIOIb30BaTh NOIYYCHHbBIC 3HAHUS P PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOIyCKaeT rpyOeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



HuddepeHnpoBaHHbIli 3a4eT NPOBOAMUTCS MO Ouieram. B kaxmom Owuiere mnpencTaBieHO Ba
TeopeTrueckux Bompoca. OOyuatronemycst mpenocrasisiercs 30 MUHYT Ha TOATOTOBKY. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO ACTPOHOMHUYECKOT0 yaca.



