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AHHOTaNUA

VYuebnas nucnumianHa «JlazepHas ¢usuka» sBIseTCSs BaXHOHM COCTAaBHOM YacThIO
Y4eOHOro IuUlaHa MPOrpaMMbl HMOATOTOBKM HAyYHBIX M HAy4YHO-TIENArOTMYECKHX KaJpOB B
acrmpantype MMO® PAH. Kypc nazepHoil ¢Gu3UKM SBISETCS JIOTMYECKHM IPOJOKEHHEM
JTUCLUUIUIMH, U3YYaeMBbIX B OakalaBpHaTe U Maructparype (U3UKO-TEXHHYECKHX (aKyIbTETOB
BVY3os. [IporpamMmma opueHTHpOBaHA HA aHATU3 OCHOBHBIX JIOCTUKEHUN COBPEMEHHOM Ja3epHOi
¢u3uku M TeHAeHUMI pa3BuTHi. B pamkax aucrumiuabl «JlaszepHas ¢usuka» oOyuarommuecs
Janee — acHHUpaHThl) MojydyarT 0a30Bble 3HAHHS MO OCHOBHBIM paszzeiiaM Ja3epHoW (U3MKH,
ONTHKU ¥ HEIWHEHHONW oOnTHKU: 00 YCTPOMCTBE Ia3epoB, YCTOWYMBOCTU PE30HATOPOB,
KBaHTOBOIl OCHOBE JIa3€pHBIX MCTOYHUKOB, BHUJIOB T'€HEpallMM, B3aUMOJCHCTBUU HU3IYyYEHUS C
BELIECTBOM.

HucuuiuinHa «JlazepHas Qusnka» sBiseTcss BaxHbIM (PaKTOpoM (OPMHUPOBAHUSA Y
acrnypaHTa LEJIOCTHOIO HayYHOI'0 MUPOBO33PEHHUS, pa3BUTHS (PU3NYECKOTO MBIIUIEHUS, YMEHUS
UCMOJb30BaTh 0a30Bble (PU3MUYECKHE 3aKOHBI, BKJIOYAs 3aKOHbl KBAaHTOBOW (HM3UKU MU
HEJIMHEWHOM ONTHUKH, JUI1 aHAJIU3a PAa3IMYHBIX SBICHUM, CBSA3aHHBIX C JIA3€PHBIM M3Iy4CHHEM.
OcBoeHue AMCUUIUIMHBI TO3BOJIUT BBIPAOOTaTh y AaclHUPAHTOB MPAKTUYECKHE IOAXOJBl K
PELICHUIO COBPEMEHHBIX MpoOiieM B 00JacTu Ja3epHOW (UBMKM M CMEXHBIX 00IacTIX
ecTecTBEeHHbIX Hayk. JlucuumnuHa «JlasepHas ¢u3uKa» TakKe HaNpaBieHa Ha IOATOTOBKY
acIMpaHTOB K cJlaue KaHAUJATCKOro 3k3ameHa no cnenuaibHoctu 1.3.19. Jlazepnas ¢usuka.

OOmast TpynoeMKocTh y4yeOHOM aucuuiuiuHbl «JlasepHast ¢u3nka» cocraBiser 5
3aueTHbIX enuHull (180 yacoB).

KoHTponb ypoBHS OCBOCHUS AUCHUILTMHBI aCIUPAHTAMH ITPOBOAUTCS B (popMax TEKyIIe
U HUTOTOBOM arTecraumu. Tekymias aTTecTalus IPEIoJaracT OLEHKY 3HaHWMM M yMEHMM Ha
JEKUMOHHBIX 3aHATUSX C T[IOMOILBIO YCTHBIX OIIPOCOB, OLEHKUM Ppa3JIMYHBIX BHUJIOB
CaMOCTOSTeNIbHON paboThl acnupaHToB. [IpomexxyTouHast aTTecTanus acliipaHToOB IPOBOAUTCS B
dopme 3aueroB (B 3, 4 u 5 cemecrpax). MroroBas arrectanus IPOBOIUTCS B paMKax
KaHIMJIaTCKOI0 3K3aMeHa o crenuanbHocTh «JlazepHas ¢pusuka» (6 cemectp).

1. Ieab u3yvyeHust JMCHUTIMHBI

enb n3ydeHust JUCHMILIMHBI COCTOUT B OCBOEHUHU OOy4aromumucs (¢pyHIaMeHTalIbHbIX
3HaHUH B 00JacTu JNa3zepHOM (M3MKM, OBIAJEHUM METOAaMHU M BBIPAOOTKE MPAKTUUYECKUX
HABBIKOB pELICHUS 3aj1ad Jla3epHOW (u3uku, (HOpMHUpPOBAHUM YMEHUH, HEOOXOIUMBIX MJIsi
YCIIEIIHOTO OCYIIECTBJICHUSI HAy4YHO-HCCIIEAOBATENBLCKOM AEATENbHOCTH B 00JacTH JIa3epHOit
¢bu3uky, GopMHUpOBaHUE Y ACTUPAHTOB aKTyaJIbHOTO MPEJCTABIEHUS O MPEAMETE, YIIyOJIeHUN U
3aKpEIIEHUH YK€ MTOJIyYEHHBIX 3HAHUH.

2. 3aia4yu AMCUUITUHBI

1) ocBoeHue acmupaHTaMH 0a30BBIX 3HAHUI B O0NACTH Jla3epHOM (HU3UKU Kak
JUCLUIUIMHBL, HWHTErpupytomeid oOmedu3nyeckylo U OOIIETEOPETUYECKYI0 IMOATOTOBKY
(1)I/I3I/IKOB n O6CCH€‘II/IB3IOHICI>'I HAaYYHO-TCXHUYCCKUC OCHOBBI COBPCMCHHBIX HWHHOBAIIMOHHBIX
chep AesITENBHOCTH;

2) o0y4eHHe aclUpaHTOB OCHOBHBIM IMPUHIIMIIAM pEIICHHS 3a/la4 B 00JIACTH JIa3epHOM
(1)I/ISI/IKI/I 1 OCBOCHHUEC OCHOBHBIX TCOPETHUYCCKUX METOJ0B, IPUMCHHUMBIX K OIMMCAHUIO SIBJICHUI B
3TOM 0o0nacTu PpuU3MKM;

3) ¢dopMupoBaHHE NPaBHIBHBIX TEOPETHYECKUX IIOJIXOJOB K BBINOJHEHHIO HAayYHBIX
UCCJIEIOBAaHUM B 00J1aCTH J1a3epHOU (DU3HKH.



3. MecTo AUCHMILUINHBI B CTPYKTYP€ MPOrpaMMbl aCIUPAHTYPbI

HMucuunnmuHa «JlazepHas  ¢usmka» OTHOCUTCS K  OJCKTUBHBIM  JAMCHUILIMHAM
OO0pa3oBarenbHOTO KOMIIOHEHTa «JlMCUMIUIMHBL (MOIYJHM)» TPOTPaMMBI aCHUPAHTYPHI IO
crenpansHocTd 1.3.19. JIazepnas ¢pusnka.

Hucuuiumna «Jlazepras ¢usuka» peanusyercs B coorBerctBuu ¢ OI'T, OIIOIl BO u
Yyeobnoro mnana acnupantypel MO® PAH no cnermansHoctr 1.3.19. JlazepHas ¢usuka.

Wzyuenne aucrumuinael «JlasepHast ¢pusnka» onupaercss Ha 3HaHUSA 0A30BBIX PA3]IEIOB
MaTeMaTUYeCKOro aHanus3a, AudQepeHinanbHbIX ypaBHEHHH, oO0meld QU3uKU, KBAaHTOBOM
MEXaHHUKH, ONTHKH, aTOMHOW (PU3UKH, IEKTPOJUHAMHUKH, TEPMOIMHAMHKH, MPUOOPETEHHBIX
acmUpaHTaMd B paMKax OCBOCHHMS MpPOTrpaMM MAarucTpaTypbl WIH CIEUUaIUTeTa IO
€CTECTBEHHOHAYYHBIM U TEXHUYECKUM CIICIUATIEHOCTSIM.

4. TpeGoBaHus K pe3yJIbTaATaM OCBOCHHS TUCHUIINHBI

Nzyuenune pucuumiuHbl «JlazepHas (u3uKa» HampaBleHO Ha (OPMHUPOBAHUE Yy
aCIHUPAHTOB CJIEAYIOIUX KOTHUTUBHBIX YMEHUI U HaBbIKOB:

- CIOCOOHOCTh K KPUTUYECKOMY aHalIM3y M OLEHKE COBPEMEHHBIX HAay4HBIX
JOCTUKEHUH, TEHEPUPOBAHUIO HOBBIX MW MPU PEIICHUN HCCIEA0BATENbCKUX U MPAKTUYECKUX
3aj1a4y B 00JIaCTH Ja3epHON (PU3HMKH, a TAK)KE B CMEXKHBIX U MEKAUCLHUIUIMHAPHBIX 00J1aCTAX;

- CHOCOOHOCTBH IMPOEKTHPOBATh U OCYLIECTBIISTh KOMIUIEKCHBIE MCCIEI0BaHUS, B TOM
qUCciIe MEXIUCLUIUIMHAPHBIE, HA OCHOBE 1IEJIOCTHOIO CUCTEMHOI'0 Hay4yHOI'O MUPOBO33PEHUs C
MCIIOJIb30BaHUEM 3HAHUH B 00J1aCTH JIa3epHOM (PU3UKHU.

B pe3synbrare n3ydeHus AUCUUIUTUHBI aCHUPAHT JJOJDKEH:

3Harh:

- MECTO U pojb OOLIMX BOIPOCOB HAYKH B HAYYHBIX MCCIIEJOBAHUSIX; €CTECTBEHHOHAYUHYIO
CYIIHOCTB TPO0JIEM, BOSHUKAIOIIHUX B X0OZ€ MPOPECCHOHAIBHOM AEATEBHOCTH B 00JIACTSX;

- COBpEMEHHbIE MPOOIeMbl PU3UKU U MaTEMaTUKHY;

- B3aMMOCBS3U U (PyHIaMEHTaJIbHOE €JMHCTBO €CTECTBEHHBIX HAYK;

- OCHOBHBI€ 3aKOHBI, SIBICHUS U 3P PEKTHI B Ja3epHOH (r3uke;

- TEOpETUUECKHEe MOJIENH (PYHIaMEHTAIBHBIX MPOLIECCOB U SBJICHUI B JazepHOil (usuke u
€€ TPIJIOKEHHSX;

- HOBEUIIINE OTKPBITHS €CTECTBO3HAHMUS B 00JIACTH J1a3epHOM (QU3HKH;

- TIOCTaHOBKY HpoOJieM MOJEIUPOBaHUS (PU3MUECKUX MPOLECCOB, MPOTEKAIOIUX B
Ja3epHBIX CHCTEMAaXx U MPU B3aUMOJICHCTBIH JIA3EPHOTO M3ITYIEHHS C BEIIECTBOM;

- OCHOBHBIE Pa3Jiefbl Ja3epHON (PM3MKU: OCHOBBI (PU3MKH JIa3€pOB U JIa3epHOM TEXHUKH,
B3aMMOJICUCTBUE JIA3€PHOIO M3JIyYEHHUs C BEIIECTBOM, BOJIHOBBIE MPOLECCHI, HEIMHEIHAs ONTHKA,
AIIEMEHTHI KBAHTOBOM OIITHKH;

- OCHOBHBIE (pU3MUECKHE CBOMCTBA MCTOYHMKOB JIA3€PHOIO M3IYYEHHUS, aKTUBHBIX Cpes,
MCTOYHMKOB HAKaYKM M PE30HATOPOB JIA3€POB, ONTHUYECKUX CpPEl, ONTHYECKHX HMITYIbCOB
pa3IMYHOrO BpeMEHHOT0 MaciTada.

YMmersn:

- 9(h(heKTUBHO HCTIONIK30BaTh HA MPAKTHKE TEOPETHUYECKUE KOMIIOHEHTHI HAYKH: TIOHSTHS,
CY)KIEHUsI, YMO3AKIIOYEHHUs, 3aKOHBI, a Takke (yHAaMEHTaJIbHbIE 3HAHUS Ui TTOHUMAHUS
CYIIHOCTHBIX SIBJICHUI OKPY’KAIOIIEro MHUpa;

- TPENCTaBUTh TIAHOPaMy YHHBEPCAJBHBIX METOJOB W 3aKOHOB COBPEMEHHOTO
€CTECTBO3HAHUS,

- pemraTh MPakTHYECKUE 3aa4r 1O IKCIIEPUMEHTAIBHBIM U TEOPETUIECKUM MCCIIEOBAHHSIM
B 00J1aCTH J1a3epHOi pu3uKy;

- 000CHOBBIBaTh NPUMEHEHHE MaTeMaTHYeCKUX M (PU3NUECKUX MOJeNe HCccIeTyeMbIX
MPOLIECCOB, SIBJICHUI U 0OBEKTOB, OTHOCAIINXCA K JIa3epHON (PU3UKE;

- paborark ¢ uH(popMalueil B 001acTy Ja3epHOM (HU3MKH, MOITYYEHHOH W3 pasiMYHbIX
MCTOYHUKOB: HAy4HOW NEPUOJMUYECKON JMTEpaTypbl, MOHOTpapuil M y4eOHHMKOB, DJIEKTPOHHBIX
pecypcoB cetu IHTepHET;



- aKTUBHO W IICJICHANPABICHHO MPUMEHSTH TOJYUYCHHbIC 3HAHWS, HABBIKU M YMEHUS IS
BBIOOpa TEMAaTWKU BBINOJHEHHWS HMHIVUBHIYATbHOW  HAyYHO-HCCIIEMOBATEILCKOW  paboThl,
TUIAHUPOBAHKS ONTUMAJIBHOTO MIPOBEACHHS SKCIIEPHUMEHTA B 00JIaCTH JIa3epHOU (PU3UKH,

- BBUBIITH CCTCCTBEHHOHAYYHYIO CYIIHOCTh MpOOJIeM, BO3ZHUKAIOMIMX B  XOJE
npo(heCCHOHATIBHOM JIESITEIbHOCTH MPY aHAITM3€ ONTHYECKUX CBOMCTB PE30HATOPOB, AKTUBHBIX CPEJI
1 00BEKTOB BO3/ICHCTBHS, HEJTMHEHHBIX CPET;

-  TpUBIEKaTh ISl PEHICHUS]  OCBOCHHBIA  (PU3MKO-MaTeMaTW4ecKWd  ammapar
MaTeMaTHYeCKOro MojempoBanus, Dypbe-npeoOpa3oBaHus, METOJIBI PEIICHHs 3a/1a4a 00pPaTHOTO
paccesiHus,

- IPUMEHSITh Ha MPAKTUKE YMECHUS M HABBIKA B OPTaHHU3AIIUH HCCIIEIOBATEIICKUX PadOT U
NPOBOJIMTH HAYYHBIE UCCIICIOBAHUS, TOTOBHOCTh K YUACTHIO B HUHHOBAIIMOHHOM JICSITEIbHOCTH.

Baagers:

- IUTAHKPOBAHUEM, TTOCTAHOBKON U 00pabOTKOM pe3ysIbTaToB (PM3UYECKOTrO SKCIEPHMEHTa B
o0acTu na3zepHoi GU3uKH;

- MaTeMaTUIeCKUM MOJICIIMPOBAHNEM (PU3NIECKUX 3a/1a4 B JIa3epHON PHU3UKE;

- HAYYHOH KapTHHON MHUpA B JIA3ePHOI (PU3UKE U CMEKHBIX 00JIACTSIX €CTECTBO3HAHNS,

- TBOPYECKMM TMOJXOJOM B pealiM3alii HAyYHO-TEXHHYECKHUX 3a/1a4, OCHOBAHHOMY Ha
CHCTEMAaTHYECKOM OOHOBJICHUM IIOJyYCHHBIX 3HAHWH, HABBIKOB M YMCHHUH M HCIOJIB30BAHHUU
HOCJICTHUX JOCTIDKEHUH B 00J1aCTH JIa3epHOU (PU3UKH.

5. O0bem u BUJ y4eOHOI padoThI

Ob6mas TpynoéMKoCcTh AUCHUIUIMHBL «JlasepHas ¢usuka» cocrapuser 5 3a4. en. (180
4acoB), UX pacmpeiesieHue o BUAaM padoT mpeacTaBieHo B Tabnue 1.

Tabmuua 1
Pacnpenesienne Tpya0€MKOCTH JUCHHUILVIMHBI 110 BHaM padoT
TpynoémkocTh
Buj yueOHoii padoThl 3ad4. B T.4. [10 ceMecTpaM
yac.
el. 3 4 5 6

OO0mas TpyA0éMKOCTb AUCITUIUIMHBI 110

5 180 54 54 36 36
y4eOHOMY IUIaHy

AynuTopHas padora: 2 72 36 36 - -
nexyuu (J1) 72 36 36 - -
cemunapul (C) - - - - -

CamocTosiTe1bHAs1 padoTa: 3 108 18 18 36 36

camonodzomoska (npopabomka u
noemopenue N1eKYyuoHHo20 Mamepuaid,
0C80eHUe Mamepuana y4eOHUKo8 u 60 14 14 32 -
YueOHblX nocobuil, N0020MoBKa K
ceMunapam u m.o.)

Iloozomoexa k 3auémy 12 4 4 4 -
Iloozomoska x sx3ameny 36 - - - 36
Bua xourTpoas (3 —zauem, 3 — 3 3 3 9

KaHOUOAmMCKull 9K3aMeH)




6. Conep:xaHue TUCHUILINHBI

Tabmauua 2
TemaTnuyeckuii MJIaH y4eOHOM M CHUIIITHHbBI
AyauTopHas Bueayauro
HaumeHoBaHue pa3/iejioB M TeM IUCHUIIMHBI | Bcero padora pHast
JI C padora CP
Paznen 1. BBenenue B nazepHyro GU3NKy
Tewma 1.1. BBognoe cioBo. Mctopus nasepa. 4 3 0 1
Tema 1.2. Pezonarop 5 3 0 2
Tema 1.3. AKTUBHBII 271eMEeHT 0 4
10 6
Tewma 1.4. Hakauka nazepa 5 3 0 2
Tema 1.5. T'enepanus 8 6 0 2
Tewma 1.6. Xapakrepu3zaius J1a3epHOTO 8 5 0 2
W3ITy4eHus
Tema 1.7. Manunynsiuuu ¢ 1a3epHbIM 5 3 0 2
U3ITy4YEHUEM
Tewma 1.8. [IpumeHeHue J1a3epHOro U3TYUCHUS 5 3 0 2
Tema 1.9. IlepcriekTHBHBIC HAIIPaBICHUS 4 3 0 1
pa3BUTHS Ja3epHON QUUKU
Bcero 3a 3 cemecTp 54 36 0 18
Pa3nen 2. BosHoBas v HENMHEMHAsI ONTHKA
Tema 2.1. BoHOBasi ONTHKa CBETOBBIX MTyYKOB U 4 3 0 1
UMIYJTbCOB
Tema 2.2. OTKJIHK BellecTBa Ha IEHCTBUE 5 3 0 2
AIEKTPOMArHUTHOTO TIOJIS.
Tewma 2.3. BoiHbI B c1TaOOHETMHEWHBIX U 5 3 0 2
JMCTIEPTUPYIOIUX Cpeaax.
Tema 2.4. I'enepanusi ONTHUYECKUX TAPMOHUK. 5 3 0 2
Tema 2.5. TeH3opsl TMHENHON U HETMHENHON 5 3 0 2
BOCIIPHMIMYUBOCTEH BEIIECTBA.
Tema 2.6. 'enepanusi cyMMapHBIX U pa3HOCTHBIX 8 6 0 2
9acTOT. BEIHY)KICHHBIE pacCesTHMsL.
Tema 2.7. MHOTOOTOHHBIE PE30HAHCHbIE 4 3 0 1
TIPOIIECCHI
Tewma 2.8. PacipocTpaneHue UMITYJIbCOB B 5 3 0 2
cpemax
Tema 2.9. BosiHBI B IPOCTPaHCTBEHHO- 5 3 0 2
MIEPUOJTNIECKUX CpeJax.
Tema 2.10. CaMmOBO31EHICTBHE CBETOBBIX ITyUKOB. 8 6 0 2
Bcero 3a 4 cemecTp 54 36 0 18
Paznen 3.Bonpock! s caMOCTOSATENBHOTO 36 0 0 36
W3YYCHHSI TUCITUTUTHHBI
Bcero 3a 5 cemectp 36 0 0 36




AyautopHast Bueayauro

HaumeHoBaHue pa3ie/ioB U TeM IMCHUIIMHBI | Bcero pabota pHast

JI C padora CP
Pazgen 4. Bonpock! 17151 caMOCTOATENBHOTO
M3y4YEHUs JTUCIUTIIMHBI 10 TpOorpamMme 36 0 0 36
KaHJIMJATCKOTO SK3aMEHA IO CIIeUaTbHOCTH
Bcero 3a 6 cemecTp 36 0 0 36
HToro no pucuuninHe 180 54 18 108

Pa3znes 1. BBegenue B s1azepHyo Gpusuky
Tema 1.1. BBognoe ciioBo. UcTtopus s1a3epa.

[Iporpamma kypca. Hcrtopus. OOmiee cTtpoeHue jazepa. AHalau3 IUHAMHKU DPbIHKA
Ja3epoB. JuarpaMmel pocta cpelHE U MUKOBOM MOILIHOCTEN OT BPEMEHH.

Tema 1.2. Pe3onarop

Monbsl  pe3onHatopa. Buabl pe3onaropoB. CocTaBHBIE 3JIEMEHTHl pPE30HATOPOB.
YcroitunBocTh pezonaropos. [Ipsmoii. KonbiieBoii. Pactipenenennas oOpatHast CBs3b.

Tema 1.3. AKTUBHBIH 3JIeMEHT

BpeMs{ )ku3nu. Ceuenue H3JTy4CHUS. Ceuenune IIOIJIOIIICHMUA. CHCKTp JJIOMUHECIICHIINH.
Crnektp nornouienus. Junamuka. Cxembl ypoBHeW. Knaccugukaius akTHBHBIX 3J€MEHTOB.
Tennoas Harpy3ska. TepMonnH3bl. JIydeBas CTOUKOCTb.

Tema 1.4. Hakauka

Tuner wakauku. Onrtudeckas (nuox, Jgamma, jnasep. Tok. Pazpsa. Xumuueckas.
OddexTuBHOCTh HaKayKK (MoNIHAsA, AuddepeHnanbaas, KBaHTOBbIN aAedexT). Xapakrepusanus
HaKayku. MeXMOHHOE B3aUMOJICHCTBHE.

Tema 1.5. I'enepanus

Buner reHepaumu. Pexxumbl reHepanmu. CKOpocTHblE ypaBHeHUs. (CTalMoHapHas
reHepauus. Moaymsiuust  noOpoTtHocTH. Mogaymnsanus  ycwieHus. CHHXpOHM3aIUs MOJ.
CmemanHble pexxuMel. ['apMoHMUeckas cuHXpoHu3anus MoJ. CaMOCKaHMPOBAaHUE YaCTOTHI.

Tema 1.6. XapakTepu3zauus jJ1a3epHoOro u3Jjy4eHust

Junamuka un3nydeHus. CnekrtpansHblii  coctaB. Ilmpuna smHuu. I[lymossle
xapakTepucTuku. JlmurenbHocTh. CrnektpanbHblii coctaB. Illupuna nuauu. YactoTHas
Moaysauusa. Pa3oBble IUIYMBI.

Tema 1.7. MaHuNyJISILUM C JIa3ePHBIM U3JTyYeHHEM

Cnoxenue korepeHTHoe. CioxeHne cnekrpaibHoe. @okycnpoBka. CxaTue UMITYIbCOB.
Pactsxenne uMIynnbcoB. Y CHIIEHUE JIa36pHOTO U3JIy4EHUS.

Tema 1.11. IIpuMeHeHne J1a3epHOT0 U3TyYeHHUS

JlazepHblii HarpeB BemiecTBa. JlazepHOe IUIABICHHWE W UCIAPCHHE IMOBEPXHOCTH.
JlasepHblil OTXKHT M JISTUPOBAHUE MOJYNPOBOAHUKOB. JlazepHas 3akanka MeTauioB. [Iporecch
abcopOuunuy u 1ecopOIMH B MOJIE JTa3ePHOTO U3ITyUEHUSI.



Tema 1.12. [lepcnieKTUBHbIE HATIPABJIEHUS PA3BUTHS JIa3ePHOH (PU3UKHU

[IpocTpaHcTBeHHO-BpeMEHHass CHUHXpoHHu3anuss Mona. Konuenmuss «yMHOro» masepa.
Hosrie MCTOABI USMCPCHUA TUHAMHKHU JIa3CPOB.

Paznen 2. BoanoBasi 1 HeJIMHeHHHASI ONITHKA

Tema 2.1. BosiHOBasi OITHKA CBETOBbIX MMYYKOB U HMITYJILCOB

BonHOBas onTHka CBETOBBIX ITY4YKOB M HMIIYJIBCOB: YpaBHCHUA MaKCBCHHa, BOJIHOBOC
YpaBHCHHUEC, YPABHCHUA KBA3UOIITUKHU, YPABHCHUA JJI MCAJICHHO MCHAKOIINUXCS aMILIUTY.
Tema 2.2. OTKINK BelleCTBa HA ﬂeﬁCTBHe IJICEKTPOMATrHUTHOI'O IMOJIA.

OTkiIMK BemiecTBa Ha JEWCTBHUE AJIEKTPOMArHUTHOro mousid. Bekropa monspuzanuu u
HaMarHM4eHHOCTH cpenbl. PaziokeHue molispu3aiui B psif MO CTeneHsMm mnois. Bpemennas
(yacTOTHAas1) ¥ MPOCTPAHCTBEHHAS TUCIIEPCHUS.

Tema 2.3. BosiHbI B cJ1a00HeJIMHEHHBIX U JUCTEPTUPYIOIIUX Cpeaax.

Bonabl B cnaboHENMHEWHBIX W JUCHEPTUPYIOLUIMX CpeJax: METOJIbl ONUCAHHS U
KJaccu(uKanus HeTMHEHHBIX 3()(HeKToB. YpaBHEHHE PACIIPOCTPAHCHHUS.

Tema 2.4. 'eHepanusi ONTHYECKUX FTAPMOHHK.

I'enepanms onTuyeckux rapMOHMK. @a30BbIi CHHXPOHM3M M €r0 pealu3anus,
rpymnmnoBod cuHXpoHu3M. CHOHTaHHOE IapaMmeTpuueckoe paccesiHue csera. Ilapamerpuueckoe
YCUJICHUE U T'€Hepanusl.

Tema 2.5. Tenzopbl J1uHeiiHON U HeJIMHEIHOW BOCTIPUUMYHBOCTEI BellecTBAa.

TeH3opbl TUHEHHON U HEJTMHEWMHON BOCIPUMMYHUBOCTEN BelllecTBA. BiausHue cummerpuu
Cpelbl Ha HEJTMHEWHBIN OTKJIMK. MeXaHU3MbI IOBEPXHOCTHOTO HEJTMHEUHOTO OTKJIMKA.

Tema 2.6. T'eHepanmusi CyMMapHBIX M Pa3HOCTHBIX YacTOT. BbIHyXKIeHHbIE
paccessHusl.

I'eHepanusi CyMMapHBIX M Ppa3HOCTHBIX YacTOT. BbIHYXJeHHOE€ KOMOWHAIMOHHOE
paccesiHue. PaMaHOBCKHE yCUITUTENN U TeHEpaTopbl. BeiHyXIeHHOE paccesiHie MaHaenbiTama-
Bbpunmtosna. O6parienne BoJTHOBOTO (PpoHTA.

Tema 2.7. MHorogoToHHbIe pe30HAHCHBIE MPOIECCHI

MHorooToHHbIE ~ pE30HAHCHblE  Hpolecchl.  MHOTO(QOTOHHOE  MOIJIOLICHHE.
Boiny)kneHHOe KOMOMHalMOHHOE paccesHue. ['eHepanust rapMoHuk. CMelleHHE YacToT.
[TapameTpuueckoe paccesHue.

Tema 2.8. PacnipocTpaneHue uMInyJibCcoB B cpeaax

MarepunanbHast Jaucriepcusi CIUIOIIHOM  cpenbl. PacmpocTpaHeHue HMITYIbCOB B
JUCTIEPTUPYIOIINX Cpelax: TpyIIoBas CKOPOCTb, IUCIIEPCHUOHHOE pAacCIUIbIBaHHE, 3((EKThI
JIUCIIEPCUU BBICIIMX MOPSAKOB. CIIEKTPATIEHO OTPaHUYEHHBIA UMITYJIbC.

Tema 2.9. BosiHBI B IPOCTPAHCTBEHHO- IEPHOMYECKHUX CPeAax.

BonHbl B IpOCTpaHCTBEHHO- MEPUOAWYECKUX Cpefax. 3ampelieHHas 30Ha. DOTOHHbBIE
KPUCTAJIJIBI U MX JUCIIEPCUOHHBIE CBOMCTBA.



Tema 2.10. CamoBo31eiicTBHE CBETOBBIX IYYKOB.

CamoBO3/I€iCTBHE  CBETOBbIX My4koB. Ilpupoma kyOuueckoi  HETWHEHHOCTH.
CamooKycHpoBKa B CpeljaXx ¢ KEPPOBCKON HETMHEHHOCTBHIO, KPUTHUYECKAsT MOIIHOCTD, JTMHA
camodokycupoBku. MenkomacmtabHas camopokycupoBka. Ounamentanus. CamoBo3aelcTBrE
CBCTOBBIX HMITYJIBCOB B CpCaax C Ky6I/I‘-IHOI7I HEJIMHEHHOCTRIO: caMmoMoyJrsinus, COJIMTOHBI,
KOMITpeccus U paciuibiBanue. OnTuueckrue OMCTaOuIbHbIC U MYJIbTUCTAOUIIbHBIE CUCTEMBI

Pasznes 3. Bonipocskl 11 caMOCTOSITEILHOTO U3YY€eHH S AU CHUIIMHBI
Pazpgenbl, pekoMeHyeMbIe 1711 CAMOCTOSITEIBHOTO U3YUEHHUS:

(mpuBOIATCS pa3fenbl, BO3MOXKEH IIE€PEHOC CIELMalIbHBIX BONPOCOB M3 OCHOBHOM
HpOrpaMMBbI WJIM TIPOTPaMMBbI KaHAUJIATCKOTO K3aMeHa)

3.1. BenrecTBO B Jia3epHOM moJe. JIazepHasi AMarHOCTHKA

OTkiMK BewlecTBa Ha JAEWCTBHUE AIEKTPOMAarHUTHOro mnosis. BekTtopa nomsipuzauuu u
HaMarHWYEHHOCTU cpenbl. PasnoskeHue nossipuzalvy B psii IO CTENEHAM INois. BpemeHHas
(yactoTHasi) ¥ TNPOCTPAHCTBEHHas jaucrepcus. TeH30pbl JIMHEWHOW W HEJIMHEWMHOU
BOCIIPUMMYHMBOCTEH BEIECTBA. BiMsIHME CHUMMETPUM Cpelbl Ha HEJIWHEHHBIM OTKIIMK.
MexaHn3mMbpl ~ ITOBEPXHOCTHOTO  HEJIMHEWMHOIO  OTKIMKA.  PE30HAaHCHBIE  IIPOLIECCHI.
JIByxypoBHeBbIi aToM. YpaBHeHus bioxa. KorepeHTHble HecCTallMOHApHBIE IIPOLECCHI:
ONTUYECKash HyTaIMs, 3aTyXaHHe CBOOOJHOW MOJIIPU3AIMU, COJIMTOHBI CAMOMHIYLUPOBAHHON
IPO3pavyHOCTH, (POTOHHOE 3X0, cBepxu3iyueHue Jluke. CBeTOMHAYLIMPOBAHHBIN Apeiid B razax.
OO6oOmennass ByxypoBHeBass cuctema. MuorogoroHHoe mornomenue. [lapamerprudeckoe
paccesHue. BzauMoaelcTBHE 3JIEKTPOMArHUTHOTO M3JIIyYEHUS C KpUCTAJUIaMHM. 3OHHAas
CTpPYKTypa »3HepreTudeckux ypoBHed. Oueprus @Pepmu. JMAIEKTpUKH, MOIYINPOBOIHUKH,
MeTauibl. Bo30yxaeHuss B KpucTamigax: (OHOHBI, HOJSPUTOHBL, 3KCUTOHBI. (OCHOBHBIE
HeJHMHENHble KpucTaylibl. CHEKTPOCKOIUS HACBHIIEHNS HEOJHOPOJHO YIIMPEHHBIX MEPEXOJI0B.
JIByX(OTOHHAsT CHEKTPOCKOMNHUS, CBOOOAHAs OT JOIJIEPOBCKOro ymupeHus. CHeKTpOCKOIMs
KOI'€pEHTHOI'0 aHTUCTOKCOBA paccessHus cBeTa. CIEeKTPOCKOINs MHOTOBOJHOBOI'O CMEIIEHHUS.

3.2. Bo3paeiicTBHe J1a3epHOro M3JIy4YeHHMsi Ha BeuecTBo. JlazepHasi ¢orodpusuka u
(poTodmnonorus. ®usnyeckne 0CHOBBI J1a3ePHBIX TEXHOJIOT Uil

OnHO- 1 MHOTOOTOHHAS MOHHU3AIMsI aTOMOB M MOJIeKyJ. TyHHeNbHas U Haj0apbepHast
MOHM3AIMsI aTOMOB U HWOHOB. [loHzIepoMoTOopHOE yckopeHue (OTOINEKTPOHOB. YIIUPEHUE
cnekTpa. ['eHepanus BBICOKMX ONTUYECKUX TAPMOHUK U CYNIEPKOHTHHYyMa. [ eHepanus kackaga
KOMOWHAIIMOHHBIX 4acToT. JlazepHblii mpoOoit razoB. JlazepHast uckpa. JlazepHas mia3zma.
JlazepHbIli TEPMOSAEPHBI CHUHTE3. OHEPreTUYECKUE CHEKTPBl JJIEKTPOHOB, HOHOB U
PEHTIE€HOBCKOIO M3JIyYEHHs Ja3epHOM IUIasMbl. SlnepHble peaknuuu B JIa3€pHOM IUIa3Me.
MHuorogoToHHas aucconManUs MOJEKyl B JazepHoM 1one. CTOJKHOBHUTENbHBIA U
OECCTONKHOBUTENBHBIA PEXKUMBI  MHOTO(GOTOHHOW auccomnumanuu. JlazepHoe pasneneHue
n30TonoB. ONTHYECKOE CTUMYIMpPOBAaHME XUMHMUYECKHX peakuuid. JlazepHoe ynpasieHue
JIBUKEHHEM dYacTull. ONTHYecKoe OXJIaXJAEHHWE M 3aXBaT aTOMOB M HMOHOB. ATOMHBIE Yachl.
VYrpaBieHrne aTOMHBIMH ITy4YKaMHU C ITOMOLIBIO JIa3epoB. JlazepHble METOABI YCKOPEHHS YaCTHULI.
[Tornomienre u penaxcamnusi SHEPrUM Ja3€pPHOIO U3JIyUYEHHUs B MOJYNPOBOJHUKAX M MeTaljiax.
DJEeKTPOH- AIIEKTPOHHASA, JIEKTPOH- (poHOHHass U (HOHOH- (PoHOHHas penakcanus. Bpemena
penakcauud. HopmanbHblii v aHoManbHBIH CkuUH 3pdext. JlazepHas GOTOXUMHS, THIIBI
doroxummuueckux peakiuid. @oToakycTuyeckue apieHus. MeXaHU3MBbl Ja3epHOT0 BO30YXKIECHUS
3Byka. @oroakycTtuyeckass CHEKTpockonusi u MuKpockomnus. JlazepHas doToOuonorus.
doTobnogIorHYecKre peakuuu: sHepreTudyeckue ((porocunHres), nHbOpMALMOHHBIE (3pEHUE),
OMOCHUHTETHYECKHE, JNECTPYKTUBHO- MoauUIMpYIOIIKE (porocencubumm3zanus,
¢doToroHM3aMA) U JIa3epHbIE METOJbl M3 M3ydeHus. JlazepHas MUKPO- U MaKpOJMAarHOCTHKA
O1OMOJIEKYI, KJIETOK 1 OnoTkaHeil. JlazepHas onTHKO-aKycTHYeCKasi ToMorpadusi.



3.3. DjieMeHTbI KBAHTOBOI ONTUKHU

KBanroBanue moinsa. Onepatopbl poXKAECHUS U YHHUUTOXKEHHUS] (OTOHOB. ['amuibTOHMAH
KBaHTOBaHHOro  mojs. KoMmMMyTanuMOHHBIE  COOTHOLIEHUS I ONEPaTOpoOB  IOJIS.
[IpocTpancTBeHHass M BpeMeHHas: KOrepeHTHOCTb. KoppensuuoHHble (GYHKIMH MEPBOrOo U
BTOpOro mnopsaka. KorepeHTHOCTh BbICHIMX MOPAIKOB. POKOBCKOE, KOTEPEHTHOE U CXKAaToe
cocrosiHust mons. IlyaccoHoBckasi, cyOImyacCOHOBCKasi M CYIEpPIyaCCOHOBCKas CTaTHUCTHKA
doronoB. I'pynnupoBka u anTUrpynmnupoBka ¢oroHo. Cuet ¢poroHOB. [podoBoii mym. CBs3b
cTaTUCTUKH (OTOHOB U (hoToOTCUeTOB, (hopmyna Manaens. [lepenyranHble COCTOSIHUSI CBETA.
Ontuueckas peanuzanus KyOuToB W ux mnpeodpasoBanus. Cocrosaus bemna. Ilapamokc
Oiamreitna-ITogonsckoro-Po3ena. HepaBencTBa bemna. KBantoBas kpunrorpadus. KBantosas
TEJENnopTaLus.

Pa3znes 4. Bonpochl 1Uisi cCaMOCTOSITEILHOTO M3YYeHUS TUCHUILIMHBI 10 IIPOrpamMme
KaHIUJIATCKOr0 K3aMeHa 0 CHenHaJILHOCTH

IlepedyeHb BONPOCOB JUIsl CAMOCTOATEIIBHOTO N3Y4EHUS TUCLMILINHGI «JIa3zepHas pusuka»
IpU HOJrOTOBKE K KaHIUJATCKOMY SK3aMEHY [0 CIELUAIbHOCTU COOTBETCTBYET IpPOTrpaMMe
KaHJMJIATCKOI'0 3K3aMeHa IO clequalbHOCTH «JlasdepHast (u3ukay, yTBEp)KIACHHOM Y4eHbIM
cosetroM MOD PAH (mmporokosnn Ne. oT «_ » 20 1.).

5. [IpuMepHasi TeMaTHKA:

5.1. KypcoBbix paGoT

He npexycMoTpeHo yueOHBIM IJIAaHOM

5.2. HayuHo-uccjie1oBaTeIbCKUX padoT U NPOEKTOB
He npexycMoTpeHo yueOHBIM IJIAaHOM

5.3. Pepepaton

He npexycMoTpeHo yueOHBIM IJIAaHOM

6. PecypcHoe o0ecnieueHue.

6.1. KagpoBblii moTeHuua

Acnupantypa MMO® PAH pacnonaraer KaapoBbIMH pecypcaMH, I'apaHTHUPYIOIIUMHU
Ka4ecTBO MOJTOTOBKH acmupanTa 1o cnenuaibHocT 1.3.19. JlazepHas gusuka B COOTBETCTBHH
cDI'T.

6.2. MarepnabHO-TeXHHYECKOe OCHALIICHHUE.

Jns mpoBeneHMs 3aHATHMH 1o auctuiuiMHe «JlazepHas ¢usuka», mpeaycMOTpPEHHOM
y4eOHBIM IIJJAHOM MOJTOTOBKM aCIUPAHTOB, UMEETCS HE0OXOouMas MaTepHUaIbHO-TEXHUUECKas
0a3a, COOTBETCTBYIOIIAsl JCWCTBYIOLIIUM CAaHUTApHBIM M MPOTHUBONOXKAPHBIM TMpaBUIaM U
HOpMaM, oOecreuuBarolias TIpPOBEICHWE BCEX BHUJOB TEOPETHMUECKOM M IPAKTHUECKOMN
MOTOTOBKH:

— ayJIMTOPUH JUISl JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHI, OCHAILICHHbIE MTPE3EHTAllMOHHBIM
o0opynoBaHueM (HOyTOYK, TPOEKTOP, 3KpaH) U MAPKEPHBIMU JOCKAMU;

— oOopynoBaHue [Uid TPOBEACHUSA JIEKIMOHHBIX M CEMHHApCKUX 3aHATUH B
TUCTaHIIMOHHOM (hopmarte (B ciiydae HEOOXOJUMOCTH);

— JIMIIEH3UOHHOE MPOrpaMMHOE oOecTieueHue sl JEMOHCTPAlUY Npe3eHTauil B hopmare
PowerPoint, OpenOffice uau Portable Document Format.

— ydyeOHasi IUTepaTypa U METOAMYECKHE MaTepUabl JUIsl IPOBEIEHUS CAMOCTOSATEIbHON
paboThI 1O TUCIUITIIMHE.

6.3. O0pa3oBaTe/bHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IdyHBIX BUIOB Yy4eOHON palbOThl  (JIEKIMHM, CEMHUHapBhI,
caMmocTosiTeNlbHas paboTa) UCHONB3YIOTCS CIEAYIOIIME COBpPEMEHHBbIE 00pazoBaTelbHbIE
TE€XHOJIOTHH:

- JIeKIIMOHHAsl CUCTeMa O0yUYeHHUS;



- H(POPMALIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

- UCCIIEI0BATENILCKUE METO bl B O0YyUCHHH.

[Mlporpamma  nucuuminuHbl  «JlazepHas  ¢u3uka»  OpeaycMaTpuBaeT  IIUPOKOE
UCIIOJIb30BaHUE B YU€OHOM MPOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX (POPM IIPOBEAECHUS 3aHATUH B
COYETaHUM C BHEAYIUTOPHON CAMOCTOSATEILHOM paboToOl C 1enbio (OPMUPOBAHUSA U PA3BUTHS
po¢eCCHOHATIBHBIX HABBIKOB y 00ydaromuxcs. I(P(PeKTUBHOCTh NIPUMEHEHUS WHTEPAKTUBHBIX
dbopM oOyueHust obecrieunBaeTCs peau3annueil CIeIyOIMNUX YCIOBHIA:

- CO3/1aHUE JUAIOTHYECKOro MPOCTPAHCTBA B OPraHU3allMK yueOHOro Mpolecca;

- WUCTOJIB30BAHUE TPHHLHUIIOB COLMAIBHO-TICUXOJIOTHYECKOTO OOydeHHUs B Y4eOHOH H
HAy4YHOU JEATECIBHOCTH;

- IPUMEHEHUE UHTEPAKTUBHBIX (hOpM 00yueHHsI, HAIIPABICHHBIX HA Pa3BUTHE BHYTPEHHEH
AaKTUBHOCTH acCMpaHTa, CTUMYJIMPOBAHHME MOTHUBALMM W HMHTEepeca B 00JacTH YIiyOJIEHHOro
U3ydeHHsl Ja3epHOW (U3MKM B 00ImEe0o0pa3oBaTeNbHOM M HPOQPECCHOHATIHHOM IIIAHE;
IIOBBIIIEHUE YPOBHS AKTUBHOCTH M CAMOCTOSITEIHOCTH HAy4HO-HCCIIEAO0BATENILCKOM paboThI;
pa3BUTHE HAaBBIKOB aHAJIN3a, KpUTUYHOCTU MBILUICHUS, HAYYHOM KOMMYHHKAIUU.

OO0pa3zoBarenbHble TEXHOJOIMH IPEINONaraloT IPOBEICHUE 3aHATUI B QopMe JIeKLUi C
00BSICHEHHUEM TEOPETUUYECKOT0 MaTepuaia, CEMUHApOB ¢ pa30OpoM JIEKLIMOHHOTO MarepHuaia u
pelIeHreM 337ad U CaMoCTOsTeNbHYI0 pabory. CamocrositenbHas paboTa acHUpaHTOB
OpOBOIUTCS B (hOpME H3YUEHHS OTHCIBHBIX TEOPETUYECKUX BOIPOCOB MO TpeajaraeMoi
JUTEpaType U CaMOCTOSITEIBHOIO pELIeHMs 3aJad C JadbHEHIIMM HUX pa30dopoM WiIH
00CYXJIEHUEM Ha ayIUTOPHBIX 3aHATHUSAX.

Ha 3aHATHAX MOXKET HCIOJIB30BATHCA IPOMEXYTOUHBIM KOHTPOJb B BUJAE PEILICHUS 3a1a4
10 JIEKUMOHHOMY U CEMUHAPCKOMY MaTepHuaiy.

7. YueOHO-MeTOANYECKOe U HH(OpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI

7.1. OcHoBHAasi IMTEpaTypa
7.1.1. DeKTpOHHbIe Y4eOHbIe U31aHusA (Y4eOHUKH, yUYeOHbIe T0Co0us).

7.1.2. D1eKTpoHHbIe 0a3bl JAaHHBIX, K KOTOPBIM 00ecrne4eH J0CTYII.

- nTepHeT-pecypebl Hay4YHO-TEXHUYECKON O6ubIMoTeKu NO® PAH
https://www.gpi.ru/about/library/education/

- Hayunas snextponHnas Oubnuoreka elibrary.ru;

- DnektpoHHble 6a3pl Web of Science u SCOPUS;

- XKypnanel no ontuke u nazepHoil puzuke (KBanrosas snexkrponuka, KOT®D, [Tucema B
KOTD, Venexu ¢usuueckux Hayk, Nanoletters, Optics Letters, Applied Optics, Laser
Physics Letters, Journal of Lightwave Technology, u ap.);

- Hayunble 1 Hay4HO-TeXHHYECKHE KypHaibl u3narensct8 American Physical Society,
American Institute of Physics, Institute of Physics, Nature, Springer Verlag, 6a3a nanubix
Web of Science.

7.1.3. YueOHukun

1. H.B. Kapinos. Jlekuuu 1o kBaHToBOM 3nekTpoHuke. M., 1988

2. N.P. Uen. IlpuHiuns! HenuHENHHOM onTHKU. M., 1989

3. O.3 Beuaro. [Ipunnune! nazepos. M., 1989

4. S1.11. XanuH. OCHOBBI JUHAMUKH J1a3epoB. M., 1999

5. JI. Annen, JIx. D06epnu. OnTruueckuil pe30HaHC U IBYXypPOBHEBBIE aTOMbI. M.,
1978

6. C.A. Axmanos, C.}O. Huxutna. ®uszndeckas ontuka. M., 1998

7. M.b. Bunorpaznosa, O.B. Pynenko, A.Il. Cyxopykos. Teopus BonH. M., 1979

7.2. JlonoTHUTEIbHAS JIUTEPATYypa



1. Emenmur M.IO., Ps6uxua M.IO. OCHOBBI ATTOCEKYHJIHOMU ®U3MKU
(anmekTpoHHOE mocobue): Yuebnoe nocodbue. — Hmwxauit Hosropoa: Huwxkeropoackuit
rocynuBepcuret, 2014. — 52c.

2. 10.A. Unbunckuit, JI.B. Kennpim. B3zanMoaeicTBre 2IEeKTPOMAarHUTHOTO U3JTYYCHHS
¢ BemecTBOM. M., 1989

3. J.H. Knpimko. ®u3nyeckue 0OCHOBBI KBAHTOBOM AJIEKTPOHUKH. M., 1986

4. C.A. Axmanos, B.A. Breicinoyx, A.C. Yupkud. OnTrka (peMTOCEKYHIHBIX JIa3€PHBIX
UMnyJabcoB. M., 1988

5. JI. Mannens, 3. Bonbd. OnTuyeckas KOrepeHTHOCTh M KBaHTOBas ontuka. M. 2000

6. B.M. Axymun, H.B. KapnoB. VHTeHcHBHBIE pE30HAHCHBIC B3aUMOJCHCTBUS B
KBaHTOBOM 3JIeKTpoHUKE. M., 1987

7. Jx. I'ynmen. Beenenne B @ypne-ontuxy. M., 1970

JIx. T'u66¢. Ontudeckast OuctadbunsHoCcTh. M., 1988

9. AIL CyxopykoB. HenuHeiiHble BOJHOBBIC B3aUMOJACWCTBHS B OINTHKE U
pagunodusuxe. M., 1988

10. B.C. Jleroxos, B.I1. UebGoraeB. [IpuHIUIBI HEMMHEHHON JTa3epHON CHEKTPOCKOIUH.
M., 1990

11. A.B. IIpuesxes, B.B. Tyuun, JL.II. llly6oukun. JlazepHas auarHoctuka B OMOJOrUU
U Meaunuue». M., 1989

12. B.B. Tyuun. Jlazepbl 1 BOJOKOHHAsI ONTHKA B OMOMEIUIIMHCKHUX HMCCIECIOBAHUIKY.
Caparos. 1998

13. B.I1. XKapxos, B.C. JletoxoB. JlazepHasi onTUKO-aKycTHYECKast CIIEKTPOCKOMHs. M.,
1984

14. A.B. Augapees, B.. EmenbanoB, FO.A. Unbunckuii. KoonepatuBHbie sSBICHUS B
onrtuke. M., 1988

15. B.O. I'yceB, A.A. KapabytoB. JlazepHas onroakyctuka. M., 1991

16. T'omsaua JI.JI., HoBukosa I'.11. BBenenue B kBanToByt0 (pru3uky. - M.: Hayka, 1988.

o

7.2.1. YueOHO-MeTOAMYECKHE MOCOOH (YyUeOHbIE 3aaHusl)

Amynun /1. A., Manbskos 1O. A., bonpos C. b. DEMTOCEKYH/IHA OIITUKA
(anmexTpoHHOE mocobue): YuebHo-metoandeckoe nocooue. — Huwxuuit Hosropon:
Huxeropoackuit rocynusepcurert, 2014. —40c.

7.2.2. JIuteparypa a5 yriay0/J1eHHOro U3y4eHHs, NOATO0TOBKHU pedepaToB

8. Arrecrauusi mo aucummiauHe. dopMa NPOMEKYTOUHOW aTTECTAllMd MO HTOTaM
o0ydeHust B 3, 4 u 5 cemecTpax — 3a4eT, NpoIeaypa aTTecTauu B 3 U 4 ceMecTpax BKIIIOYAET
pelleHne KOHTPOJIBHBIX 33J1a4 U OTBET Ha BONPOCHI, B 5 CEMECTPE — OTBET Ha BOIIPOCHI.

UroroBas arrectanus MO AMCUMIUIMHE BKIIOYAET clady KaHIUAATCKOIO 3K3aMeHa
HK3aMEHALIMOHHONW KOMHUCCHH, YTBEPKIECHHOM JIOKAIbHBIM HOpMaTUBHBIM akToM 1O® PAH.

9. OneHo4HbIE CPeICTBA AJs TeKYLIero KOHTPOJISA YCIeBAeMOCTH M MPOMEKYTOYHOI
aTTecTallMHy 10 UTOraM OCBOEHHS IMCHHMIJIMHbI

9.1 OuneHoyHble  CpeACTBAa  TEKyLIEro  KOHTPOJSI  YCIeBaeMOCTH W
c¢(popMHUPOBAHHOCTH KOMIIETECHIUI



JUis  TeKymero KOHTPOJS YCIIEBAEMOCTH IPUMEHSAETCS KOMIUIEKC METOAUK U

JIMAarHOCTUYECKOTO HMHCTPYMEHTApHUsA: YCTHBIM ONPOC, PEUICHHE AOMAIIHUX 3a/Jad IO TEeMe
3aHATHUH, YUET MMOCEIIAEMOCTH 3aHATUA U AKTUBHOCTHU aCIIMPAHTOB B XOJI€ 3aHATHH.

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.

27.

28.

29.

30.
31.

9.2 IlpuMepHbIii MepeYeHb BONMPOCOB K 3a4eTy MO TUCIHUTLINHE

OcCHOBHBIE NPUHIIUIIBI JEHCTBUS JTA3€POB

OcHOBHbIE CBOMCTBAa JIa3epHOTO0 M3IY4YeHUS (MOHOXPOMATHYHOCTb, MOJIAPU3ALUS,
HaIpaB-JIEHHOCTh, KOT€PEHTHOCTh )

YPpOBHU 3HEPruM aTOMOB, MOJIEKYJ, KPUCTAJLJIOB.

BeposTHOCTM CIOHTaHHBIX W HMHAYLUMPOBAHHBIX NEPEXOAOB.  be3bznmyudarenbHble
nepexoibl Koaddunuents! DiiHmTeliHa. BpeMs )KU3HM ¥ IMPUHA JIMHUH ITEPEeX0/1a.
Knaccudukanus akTuBHBIX 35eMeHTOB. (Cxembl ypoBHEH. JIByXypoBHEBasi CHUCTEMa.
Crnektp nornonienus. 3 - X U 4 -X ypoBHEBbIE CHUCTEMBI I1EPEXO0/I0B

Crnextp momuHecueHuuu. Bpems xu3nu. Ceuenue nznydenns. CedeHue MorIoneHusl.
TenmoBass Harpy3ka Ha aKTHUBHBIA 23yieMeHT. Tepmomnuu3bl. JlydeBas CTOMKOCTH
3JIEMEHTOB PE30HATOPA.

OcHoBHble YacTu J1a3epa Peanuzaius o6patHO cBsSI3U

[IpuHnunuaneHas cxema jasepa. JINHEMHBIA U KOJIBLEBON PE30HATOPHI

YcroliunBocth pezoHatopoB CrnekTpanbHas cenexuus [lonspuzanronnas cenexuus
MonoBas cenexuus. Cenexuys HalpaBJICHUS.

VYnpaiieHue BpeMEHHbIMH XapaKTEePUCTUKAMU U3TyUEHUS

Pexumbl renepanuu CtalnioHapHasi reHepanus

CaMmockaHUPOBAHHUE YaCTOTHI

Mopynsys 10OpOTHOCTH U HaKAYKH.

Cunxponuszanus MoJl. 'apMoHuYecKasi CHHXpOHU3ALUs MOJI.

XapakTepusaluus. HENpPepbIBHOTO Ja3epHOro usiyueHus. CHeKkTpaiabHbIH COCTaB.
[IvpuHa nuHUN.

Xapaktepusalusi HMITYJIbCHOTO JIA3€PHOTO0 W3Iy4YeHUs. [[IUTENbHOCTh HMMIYJIBCOB.
CrnexTpanbHblii cocTaB. HacTOTHast MOYJISIIUS.

XapakTtepusalus NONepeyHOro COCTaBa JIA3EPHOTO U3TyUEHUs

Cnoxenue xorepeHTHOE. CJI0KEHHE CIIEKTPAJIBHOE.

Cxarue uMIynbCcoB. PacTskeHne uMIyJibCcoB

Ycunenue nazepHoro uzinydeHus. OcialieHue 1a3epHoro U3JIydeHHs

VYpasuenue llpenunrepa. @ynkuus Jlarpanxa, oneparop I'amuibToHa.

[Iepexon OT KaccHYecKoM K KBAHTOBOM MexaHUKe. [[pUHIIMI HanMEHBLIEro IEUCTBHUS.
KBanToBbIe onepaTopbl. CaMOCONPSKEHHBIN UM 3PMUTOB ONIEPATOP.

BonnoBas ¢ynkius. Pemenne ypaBuenue lllpeaunrepa s 4acTUIlbl, HAXOASIIEHCS B
MOTEHIIUATIBHOU siMe. JIBH)KEHUS YaCTHUIIBI B IME KOHEYHOUN TITyOMHBI

[loTreHunanpHass  mpsMOyrojbHas  ssiMa  KOHEYHOM  rayOounsl.  Ilpeonmonenue
MOTEHLIMAJIbHOTO Oapbepa mupuHoi R.

VpaBHenust MakcBemia. OObeMHBI pe3oHATOp, BOJHOBOE YypaBHeHHE. Mobl
pPE30HaTOPOB

OTtkpbIThIe pe3oHaTopsl. [loTepu B pe3oHaTope (BHEIIHKME, TpaHUYHBIE, TU(PAKINOHHbIE
MOTepH).

CxopocTHbIe ypaBHEHU U1 3 - X U 4 -X YPOBHEBBIE CUCTEMBI IIEPEXO0B

Tunbl Hakauku. Onruyeckas, sJeKTpUueckas. XUMHUYECKas, Ta3oJuMaHUYecKas, Ha
MIEPEMEHHOM 3J1/Mar IoJIe.



32. BrIHYyXJI€HHO€ KOMOWHAIIMOHHOE paccesiHue. PaMaHOBCKHE YCHIIMTENIM W TE€HEpPaTOpHI.
BrinyxaenHoe paccesnue Manaensintama-bpunmtosna. OOpaiiieHre BOTHOBOTO (PpOHTA.

33. MHOro)oTOHHBIE  pE30HAaHCHBIE  TpOIecChl.  MHOro(QOTOHHOE  TOTJIOIICHHE.
BrinyxneHHoe koMOMHaMOHHOE paccestHue. ['enepanus rapmoHuk. CMelIeHne 4acTor.
[TapameTpuueckoe paccesHue.

34. T'enepauusi ONTUYECKHX TapMOHUK. Da30BbIi CHHXPOHHM3M H €ro peaau3alus,
rpynnoBoii  cuHXpoHu3M. CIIOHTaHHOE  IapaMETPUUYECKOE  paccesHue  CBETa.
[TapameTpuueckoe ycuaeHHe U FreHeparusl.

10. MeToanyeckue peKOMeHAAIUH ACNIMPAHTAM 110 OCBOCHM IO U CHHUILIMHBI

AcnupaHThl JODKHBI OBITh 3apaHee O3HAKOMIICHBI ¢ rpadukoM y4eOHOTO mpoliecca,
coJlep’)KaHueM AMCUMILUIMHBI U METOAMKOW mpoBeneHus 3aHaTui. IlocemaeMocTs yueOHBIX
3aHITHHA SIBIISICTCS 00S3aTeNbHON I OOydarolmuXcs, KaK M BEJCHHE KOHCIIEKTOB, 3aIlMCeil.
OtpaboTKka MPOMYIICHHBIX 3aHATHH MPEANoyiaraeT CaMOCTOSITENbHYI0 paboTy acmupaHTa C
y4eOHOU JIUTEPATypOll M OCYIIeCTBIsETCS B (hopMe coOeceoBaHUS MO0 TEME IMPOITYIICHHOTO
3aHATHUA.

11. MeToauveckne peKOMeHIAMU MPENOAABATEISIM M0 OPraHU3aluN 00yYeHHusl 1Mo
AUCHUILINHE

11.1 Mopsinok npoBeaeHHUsI JIEKINH

Beéoonas wacme BKIOYaeT (GOPMYIUPOBKY TEMBI JIGKIIUM C KpPaTKOH aHHOTAIHCH
npe/UiaraeMbIX Ui U3yUeHHsI BOTIPOCOB, XapaKTEPUCTHKY MECTa M 3HAYCHUS JTaHHOW TEMbI B
Kypce.

OcHosHas uyacmb JEKIIMM WUMEET CBOCH IICJIBI0 PACKPBITHE COJEpKaHUS OCHOBHBIX
BOIIPOCOB U OIIPENEISAETCS JOTUYECKON CTPYKTYPOU IUIaHA JIEKIIHUH.

B saxnrouumenvuoit wacmu nEKTOp NPOBOAMT 0000mIeHHe HaubOoyee BaKHBIX U
CYIIECTBEHHBIX BOIPOCOB, JIEJAeT BBIBOJBI, OTBEYACT HA BOIPOCHI CIIyIIATeNeH, (GOopMyIupyeT
3ajauyd ISl CaMOCTOSITEJIbHOM pabOThl aCIHPAHTOB M PEKOMEHAYET COOTBETCTBYIOIIYIO

JUTEPATYPY.

11.2 Iopsinok npoBeaeHNsi cCeMUHapa

Bo BBOAHON 4YacTuM pelIalOTCs OpPraHU3alMOHHBIE 33Ja4d CEMMHAPCKOIO 3aHATHUSA:
IIPOBEpPKA FOTOBHOCTHU ayIUTOPUHU U MOJTOTOBICHHOCTH aCIUPAHTOB K 3aHATHUIO, (HOPMYJIHPOBKA
TEMBI, LIEJIH U 3324 3aHsTHS.

OcHOBHasi 4YacTh 3aHATHS MPEANOJaraeT OpraHU3aldi0 JUCKYCCHH: IOCTaHOBKY
npo0JeMbl, BbIIEJICHNE OCHOBHBIX HalpaBiieHUH. BeicTyninenne n0KIa 4MKoB, PacKpPBIBAIOIIMX
OCHOBHBI€ IOJIOXKEHUSI TI0 BOIIPOCY. BBICTYIUIEHHSI ONMOHEHTOB, PACKPHIBAIOLIUX CBOE BHJIEHUE
npo0IeMbl, TUCKYCCHS 110 JTOKJIALy.

B 3akmounTenbHOM YacTW MOABOJSTCS WTOTH 3aHSATHS, JAETCsl OLIEHKAa pe3yibTaToB
paboThI ACIUPAHTOB.

11.3 Opra"nu3anusi caMOCTOATEIbHOI PadoThl ACNUPAHTOB

OCHOBHBIMH ()OPMAMHU CAMOCTOSITEITLHON PaOOTHI M KOHTPOJISI aCTIMPAHTOB SIBIISTFOTCSI:

BeinonHenne WHAMBUIYANbHBIX 33/laHUi (KaK pEenpoOAyKTHBHOIO, TaK M TBOPYECKOTO
XapakTepa), TMO3BOJSIOMINX JHATHOCTHPOBATH YPOBEHb C(OPMHUPOBAHHOCTH Y acCHUPaHTOB
3HAaHUH, YMEHUH 1 HaBBIKOB 1O AUCLUILINHE.

CobGecenoBanue — popma yaeOHOMN IesATETLHOCTH, CTICIHAIbHAS Oecena mpenoaaBaTes ¢
aclMpaHTOM, PACCUYMTAHHAs Ha BBbIICHEHHE O0beMa 3HAHWH aclupaHTa MO OMNpEAETICHHOMY
pazzmeny, Teme, mpoOieMe W T.I., MO3BOJSIOMIAs ONEHUTh WX yMEHHE apryMeHTHpPOBATh
COOCTBEHHYIO TOYKY 3pEHHs, Iperojiaraiiiee BCECTOPOHHEE OOCYXAEHHE KaKoro-inbo
BOIpOCa, MPOOJIEMbI HJIM COTIOCTaBI€HUN HH(POpMAIUK, UJIeH, MHEHUN, IPEI0KEHHH.



12. Onucanue KpUTEepHUeB OlleHMBAHMS 3HAHUIT 00yUaeMbIX, KA UX OlleHUBAHUS

12.1. Kputepuu oueHuBaHHus 3HAHUI 00yuyaeMbIX Ha 3a4eTe MO JUCIIHIJIMHE:

Onenka «3auteno»: OOyvaromuiicss OOHApYXKWJI 3HaHME OCHOBHOTO Y4eOHO-
IPOrpaMMHOI0 Marepuajga B oObeMe, HEOOXOIUMOM [Uld JanbHelIIel yd4eObl U MpeacToseH
pa6OTBI no CrneuualbHOCTHU, CIIPAaBUJICA C BBIIIOJIHCHUCM 3aIIaHHfI U KOHTPOJIBHBIX pa60T,
IPEIYCMOTPEHHBIX IPOrPaMMOM TUCIUILINHBI.

Onenka «He 3auteno»: OOyvaromuiicss 0OHapyXUJl 3HAUUTENIbHbIE TPOOETBI B 3HAHHUIX
OCHOBHOI'O y4eOHO-IIPOrpaMMHOTO Marepuana, JONYCTWJ IPUHLUIHNAIbHBIE OLIMOKH B
BBITIOJIHEHUH TIPEyCMOTPEHHBIX MPOrpaMMOil 331aHuil M HE Croco0eH MPOJOKUTh 00ydeHHe
WIA HOPUCTYHNUTh [0 OKOHYAHMM AaCHUPAHTYPbl K HPOPECCHOHATIBHOM JeATEeNIbHOCTH 0e3
JOITOJIHUTCIIbHBIX 3aHATHH I10 COOTBGTCTBYIOH_ICI\/JI JAUCHUITIINHE.

12.2. Kputepuu oueHMBAHHUA 3HAHMII 00y4aeMbIX HA KaHIMAATCKOM JK3aMeHe IO
CIEelHATbHOCTH

OneHka CTaBUTCS 1O KaXJAOMy U3 BOIPOCOB KAaHAMJATCKOIO 3K3aMEHa IO
CHELMaNTbHOCTH, OLIEHKA 33 3K3aMEH ONpeessieTcs Kak cpeaHee apu(MeTnueckoe U3 OLEHOK 110
TPEM BOIIPOCAM 3K3aMEHa ¢ COOTBETCTBYIOIIMM OKPYTJIEHUEM /0 LEJIOYUCICHHON 110 ITpaBUiIaM
apupmeTnueckux onepanuil. IIpy HaJIMYMKM OLEHKH «HEYIOBIETBOPUTEIBHO» IO OJHOMY M3
BOTIPOCOB CTABUTCSI 00IIIast OI[CHKA «HEYIOBICTBOPUTEILHOY.

Onenka «Otnum4yHO»: B 0OTBETE KaueCTBEHHO pACKpBITO coiepkaHue Tembl. OTBET
XOpolo CTpyKTypupoBaH. [IpekpacHO OCBOEH MNOHATUHHBIA anmapar. lIpomemoHCTpupoBaH
BBICOKMIM YPOBEHb IOHMMaHus Marepuana. lIpogeMOHCTpUpOBaHO IPEBOCXOJHOE YMEHHE
(opMyIUpOBaTh CBOU MBICIIH, 00CYX/IaTh IUCKYCCUOHHBIE MOJI0KeHU. [IpencTaBieHbl MoinHbIe
OTBETHI Ha JONOJIHUTEIbHBIE BOIIPOCHI 110 TEME.

Onenka «Xopouio»: OCHOBHBIE BOIPOCHI TEMbI PACKPbITHl. CTPYKTypa OTBETa B LIEIOM
aZekBaTHa TeMe. XOpOLIO OCBOEH MOHATUHHBINA anmapar. [IpoaeMoHCTpUpoOBaH XOpOIIMN
yYpOBEHb TOHMMaHHs Matepuana. [IpogeMoHCTpHpoBaHO Xopoliee yMmeHue (GpopMyIupoBaTh
CBOU MBICIIH, 00CYXJaTh TUCKYCCHOHHBIE MON0XeHus. [IpencTaBieHsl 4acTHUHBIE OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI 110 TEME.

Onenka «YnoBieTBOpUTeNbHO»: Tema packpbiTa yacTMUHO. OTBET CTPYKTYypUpPOBaH
HeN0CTaTo4YHO. [IOHATHMIHBIA ammapaT OCBOEH YacTHYHO. IIpoeMOHCTPUPOBAHO IOHMMAaHHE
OTZEIBHBIX IOJOKEHUM U3 Marepuana 1o teme. IIpoaeMoHCTpUpOBaHbl yIOBIETBOPUTEIBHOE
yMeHue (GOpMyJIHpOBaTh CBOM MBICIH, 00CYKJaTh TMCKYCCHOHHBIE NoJjiokeHus. [IpeacraBieHsl
(parmMeHTapHble OTBETHI Ha JIOTIOJIHUTENbHBIE BOIIPOCHI IO TEME.

Onenka «HeynosnerBoputenbHo»: Tema He packpbita. OTBET HE CTPYKTYpHUPOBAH.
[TonaTuitHbIl ammapaT oOCBOEH B HeJOCTaTOYHOM oObeMe. IloHumanue Marepuana
¢parmeHTapHoe win OTCYTCTBYeT. IIpogemMoHcTpupoBaHO HEyMeHHE (OPMYIUPOBATH CBOU
MBICIH, OOCYXJaThb JHUCKYCCHUOHHblEe TMoJio)keHMs. He mpeacraBieHbl OTBETHl  Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI 110 TEME.
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