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MUHUCTEPCTBO OBPA3SOBAHWA U HAYKHU POCCHUCKO

Harmpagiienue nmoaroToBKu

BBICILIEr0 00pa30BaHUA
«Ky0OaHckuii rocy1apCTBEHHBIA YHUBEPCUTET
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PaGouass mporpamMma NpAaKTUKM COCTaBlIeHa B COOTBETCTBHH ¢ DenepaibHbIM

FOCYZapCTBEHHBIM ~ 00pa30BaTeNbHBIM CTaHAAPTOM  BBICIIETO 00pa3sOBaHHZ, ;
yTBEpPIKICHHBIM TIpHKazoM MunoOprayku Poccuu ot 30.07.2014 Ne 867 mo r
HarpasieHnio noarotosku 03.06.01 dusuka U acTpoHOMHUS (YPOBEHD IOATOTOBKH
KaJJpOB BBICIIEH KBAIM(UKALIMH).

ABTOP(BI): H.A. SIkoBEeHKO, JOKTOp TeX. HayK, Ipodeccop,

|

3aB. Kadepoii ONTOIEKTPOHUKH (PU3UKO-TEXHHYECKOro (aKyJIbTeTa KyoI'Y; l
: H.M. bBoraroB, mOKTOp (u3.-Mar. Hayk, |

H

npodeccop, mpejacenaTenb METOAUYECKOM KOMHMCCHU —(DPU3UKO-TEXHUIECKOIo

dakynpTeTa Kyol'Vy.

[TporpaMmma ogoOpeHa Ha 3acelaHuy Kadeaphl ONTOJIEKTPOHUKA
OT K {1» AR 2017 rona, mpotokoi Ne & .
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L. LLEJIH W 3AJIAYY U3YYEHUS AMCUMIIIMHBI

Llestns niposeienns ueuiuinnbl odecnevyenue nojAroToOBKH aCliHpaHToOB s

CAOMI KATITCKOTO dK3aMena 1o nayunoii cneupmansioctn 01.04.05 OnTHka.

HacTosas nporpaMmMa OCHOBAHA HA CIACAYIOUUX JUCIHIIIHHAX! SJICKTPOMAarHuT-

HOI TCOPIIT CRETA, T'COMETPHUCCKON onTHKe, (PH3MYECKOIl ONTHKE, B3aUMOJICH-

CTHHI CBOTA C BEHICCTBOM, OIITHKE JIA3¢pOB, MPUKIIAJHOU ONTHKE, CIIEKTPOCKOIHH,
CTAOTHCTHUCCKON 1 KBAHTOBON OITHKE,

| Ilporpamma paspaborana SKCIEpTHLIM coBeToM BriciieH aTTeCcTallHOHHOMN

koMueenit Munuerepersa o6pasosanust Poceuiickoii Menepatuu mo GpuU3nke MpH

yuacTin Mockonekoro rocyapersennoro ynusepeutera uM. M. B. JloMmoHocOBa

n Ousnveckoro nnernryra um. ILH. Jlebenena PAH.

Jaaun nennmiHnbL:

¢ NOJIYYEHNE AclMPAHTaMH OCHOBOIOJIAralolMX IpeJcTaBIeHui 00
OCHOBHBIX T1OJIX0/1aX K OIMCAHHUIO ONTHYECKHX MPOLECCOB U SIBJICHHH,

g GOPMHPOBAHME Y ACITHPAHTOB CHCTEMATHYECKHX 3HAHMH O MeToJax
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JICUCTBUEM M3JIYYEHHS C BEIIECTBOM, (DU3MYECKUMHU TEXHOJIOTUAMHU CO3JaHHUs OIl-

TUYECKUX MaTepPHajioB U CTPYKTYp, 3HAHUSAMHU B 00JIaCTH MHTErpajbHOU U BOJIO-
KOHHOM OINTUKH, a TaKXe B 00J1aCTH METO0B U CPEJICTB AUArHOCTUKH ONITHYECKUX

MaTepUaJIOB U cucTeM (OpMUPOBaHUS HH(OPMALIMOHHBIX CUTHAJIOB.

3. TPEBOBAHUSI K PE3YJbBTATAM OCBOEHUSA JAUCIIH-
IJIMHBbI
IIpouece m3ydeHusi JHCHHILUIMHBI HanpaBJjieH Ha (GopMHpoOBaHHE

ayromux komnereHuuni (coriiacio ®I'oOC u OOII):

HaunMeHoBaHUE KOMITETEHLIUU
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[JIEKCHBIE HCCJIENOBaHUS, B TOM YHUCJIE MEXIUCIIUIIHU-

UCTOPUM U QUITOCODUU HAYKH
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- COZIEp)KaHUe Ipoliecca 1elienojaranus npoheCcCUOHAIBHOIO U JIMYHOCTHOTO |

Pa3BUTHS, €ero0 OCOOEHHOCTH M CIIOCOOBI peaju3alliy MpH PEelIeHUU IpPOoQeccro- |
HaJIbHBIX 3aJ1a4, UCXOJS M3 3TAllOB KAPhePHOr0 pocTa M TpeOOBaHUM PBIHKA TPy/Ja
(udp: 3 (YK-5)-1); k

TEOPHUIO U KOHIEMIHIO PacIpOCTpaHEHHUsI CBETa M €ro B3aMMOJECHCTBHE C

BeuiectsoM (udgp: 3 (IIK-1)-1);

- OCHOBBI TEXHOJIOTHH mepe-Jauvd MU 0O0pabOTKH HH(pOpMalUh H SHEp-
rud (uadp: 3 (IIK-1) - 2).
YMerhb:

GopMyaHpoBaTh LEJH JUYHOCTHOIO U IPO(ECCHUOHAIBHOrO Pa3BUTUS H
YCJIOBUSL MX JOCTHOKEHHS, UCXOIS U3 TEHAEHLHA pa3BUTUS 00JaCTH IPOQECCHO-
HaJIbHOM JIeSTEJbHOCTH, 3TAallOB IPO(ECCUOHAIBHOIO pPOCTa, HHAWBHAYAIBHO-
muYHOCTHBIX ocobeHHoctel (Iudp: Y (YK-S) —1);

- IIPUMEHATH MPUHIMIIBI U METOJBI MCCIENOBaHU B3aMMOJECHCTBUS CBETa C
BemecTtBoM (Ilugp: ¥ (IIK-1)-1); B (xS .
- IIPUMEHSTH MPHUHIUIIBI U METOABl AMArHOCTHKH DPas-J BIX Of
cucteM (Iludp: Y (IIK-1) -2). b,

Baanern:
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| Pedepar (P) T
T

| Icce (O)
CaMOCTOSITEILHOE H3YUCHHE PAa3IelIOB
KonTposnbHas pa6ora o i

CaMomoaroToBka

[ToaroroBka u ciava dK3aMeHa 36
Bua urorosoro KourpoJis m IK3aAMEH

4.2. Coneprxanue pa3aesioB JHCHHIIHHBI «ONTHKA»

4.2.1. O0mas cTpykTypa Kypca

Yasi CaMOCTOSITENIbHYIO paboTy
aCITUPaHTOB U TPYAOEMKOCTH (B

DJIEKTPOMAarHuTHAasI TEOpHS
CBETa
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pacyeTHOro
KOMILIEKCa

YcTHBIN onpoc

pacyeTHOr o

9. | BosiHOBO/IHAs OITO3JEKTPO- 2 2 4
HUKa/ HHTErpajbHas ONTHKA
: KOMILIEKCa

| Beero = (18 T 18 T 10 | soun .

- —

T
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4.2.2. Coaep:xxkanue Kypca «Onruka

1). DleKTpOMarHuTHasl TEOPHs CBeTA

VYpaBHeHus MakcBeiuia. Bekrop YmoBa—IloitHTHHra. BosiHOBOE€ ypaBHE-
Hue. [nockue u chepudeckue BoaHEL. [lapabonunyeckoe npubamxeHue. Mojbl
CBOOOHOIO MpocTpaHcTBa. Pa3zoBas U IpyInoBas CKOPOCTH CBETA.

[Tonspuzaius ceeta. Bekrop [[>xonca. ITapamerpsr Ctokca. Chepa Ilyanka-
pe. PacuerHsie Metonsl JxoHca u Mrwiuiepa. Tumbl NOIIpHA3ALHOHHBIX
YCTPOUCTB.

OTpaxkeHHe U NpEJOMIICHHE CBETAa Ha TPaHHULIE pa3/iesia H30TPONHBIX CPE.
Oopmyiiel Ppenens. [lonHoe BHyTpeHHEe oTpaxeHue. KoMiuiekcHas maneﬁpz—

yecKas NMpOHULaeMOoCTh. OTpaXKeHHe CBETa OT IOBEPXHOCTH POBO

Ha IIPOHUKHOBCHHA.
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[lonsiTue ontuyeckoro usobpaxenus. [lapakcuansHoe npubmmwkenue. IIpe-

JIomiieHre Ha cdepuueckoi nosepxHoctu. Chepuueckue 3epkana u JuH3bl. O6pa-
30BaHHE KayCTUK B ONTHYECKUX cUCTeMax. | eomeTpuyeckue abeppalliii TPETHErO
H 0oJiee BBICOKHMX MOPSAAKOB. XpomaTtuyeckas abeppauusi. TUIIBI ONTHYECKUX TPH-
OOpOB.

3). Uurepdepenunst v 1udpakius cBeTOBBIX BOJIH

MHTepdepeHrsT 4YaCTHYHO KOTepEeHTHOro u3nydeHus. KoMILieKcHas cre-

[IeHb KOrepeHTHOCTH. Teopema Ban—ILlurrepra—IlepHuxke.

JIByxnyueBass u MHorosjydeBas HHTepdepeHius. CaBurosas H CIEKII-

HHTep(pepomMeTpHsi. MHOTOCIOHBIE IIOKPBITHS.

Juppakuus. [udpakiuuonnsie uHTerpaisl Kupxrogpa—Iroiirenca. Jlu-
dhpakuus Ppenens u Opaynropepa. Iddexkr Tans60. Biausaue nudbpakuyuyu Ha
pa3pelarollylo CHIIy CHCTEM, 00pasyrolmux uzoOpaxeHue. JudpakipoHHas pe-
metka. Ilapabonnueckas teopust audpakiuu, raycckuii my4ok. ABCD -meToxn;
KOMIUIEKCHBIM ITapaMeTp KpHUBH3HBI. OCOOEHHOCTH AM(paKIih HEKOT€pEHTHOI'O

H3JIy4eHus. OCHOBBI BEKTOPHOM TEOPUHU JU(PpaKIIHH.

OOpatHble 3amayud Teopuu Audpakmuu. CHHTE3 ONTHYECKHX SJIeM< ITOB.

KunodopmHas OIITHKA.

!

4). Teopusi H3Jy4YeHHS H Bsanmoneu‘c'm s

C BCIICCTBOM
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OnHOMOTOHHBIE U MHOTO(OTOHHBIE ITPOLIECCHI. BEPOATHOCTU CIIOHTAHHBIX U

BBIHYXA€HHBIX nepexonaoB. Koadduumentsl DiiHiTeHa. KBaapynojisHble ¥ Mar-
HUTO-AUIOJIbHBIE niepexoabl. KooneparusHeie 3¢ dekThl. CBepxusznyyenue. Kore-
PEHTHOE YU KOMOMHAIIMOHHOE PaCCesiHUA.

Henunelinple BOCIPUUMYMBOCTH. PacrpocTpaHeHWe BOJIH B HEJIUMHENHOU
cpene. Meto MeUIEHHO MEHSIOIMXCS aMIUIUTYA. Y clIoBUe CUHXpoHU3Ma. | eHe-
pauMsi ONTHYECKUX TrapMOHHUK. TpexBonHoBoe B3aumojencteue. Ilapamerpude-

cKoe npeodpazoBanue 4actoThl. CamodokycupoBka cBeTa. BoIHYKAEHHOE U KOM-

MaHaensuiTamMa—

OMHAILlMOHHOE  paccessHUe. BbIHYXJIEeHHOE  paccesHue
BpunmrosHa. YeTslpexBoJIHOBOEe B3auMojencTue. OOpailieHue BOJHOBOro ()poH-
Ta. BelecTBo B CBEPXCUIIBHOM CBETOBOM I1OJIE.

S). CraTucTH4YecKasi ONTHKA

BpeMeHHas ¥ NpOCTPaHCTBEHHAA KOTEPEHTHOCTh CBETOBBIX ITOJIEH.

KBaHTOBBIE CBOMCTBA CBETOBBIX I10JIE. DOKOBCKOE, KOTEPEHTHOE U CKATOE
COCTOSIHHUE T10JIS.

Pacnpenenenue boze—OIlHiuTelHa. [TapameTp BBIpOKIAECHUS MOJIA.

PaccesiHue cBeTa B OMOTKaHHU. 50y BRI sa?
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CTBHE cBeTa ¢ ()OHOHHOM moacucteMoil. [lepexonsl B 37I€KTPOHHOH MOACHCTEME.
[lornomenue cBera B MeTtayax. 3ampeleHHas 30Ha M 00JIAaCTh IIPO3PaYHOCTH B
JW3JIEKTpUKax. JDKCUTOHBI Banbe—Motra 1 @penkens. O0nacte QyHIaMeHTaIb-
Horo noryonieHus. [lepexoasr ¢ ocToBHBIX ypoBHEH. Db dekTsl Oxe u PaHo. Db-
(hexThl Ha Kpasx octoBHOro noryiouieHus: EXAFS u XANES. [ToHsTHe 0 NOIIPH-
ToHaxX. CniekTpockonus AedeKTHBIX COCTOSHHH B KpHCTaLlaX. ABTOJOKAIH3AIUs
3KCUTOHOB M JBIPOK B JU3JIEKTpUKax. BropuuHbie 3¢ (heKThl B KpUCTAUIaX: JIFOMH-
HECLIEHLIMs, (POTOIMHUCCHS, 1edheKTooOpa3oBaHKUE 101 IEHCTBHEM CBETA.
JIromunecuenms. Knaccuduxanms JTIOMHHECHEHIMH 10 JIHTEILHOCTH CBeE- ;

YeHHUS U Cnoco0y ee BO30yxaeHHus. MolieKyisspHas ¥ peKOMOWHAIHOHHAS JIFOMH-

HecleHlusA. 3akoH Crokca—JlomMens. [lpaBuio 3epkajibHOM CHMMETPHH CHEK-

TPOB IIOIVIOICHHUSA U JIOMHUHCCILICHIIUHU JleBIIMHA U YHHUBCPCAJIBHOC COOTHOILICHHC

Mexxay HuMU CtenanoBa. 3akoH BaBuiioBa. TpuIieTHEIE COCTOSHHS MOJIEKYJI H HX
poJIb B IIpoLieccax Aerpajallii U MUTPALMU SHEPTHUH 3JIEKTPOHHOTO BO30YKIEHHS.
Cxema Tepenuna—IJIstouca. Tymenue (TeMepaTypHOe, KOHIEHTPAIIHOHHOE, I10-
CTOPOHHHMH BEIIECTBAMH) JIIOMUHECLICHIIMU. be3bI3ydaTenbHbli IIEPEHOC SHEp-

THH 3JIEKTPOHHOIO BO30YXJeHUA. JIFOMHHECHEHIIHS MOJIEKYIISPHBIX

Teopus JlaBeinoBa. KoonepaTuBHbIE TPOIECCH B IIOMHHECIIE
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XapaKTepUCTHKU NPUOOPOB: anmnapaTtHas (yHKUHMs, pa3pelieHre, CBETOCHIIa, AUC-

nepcus. JlazepHas CrieKTpOCKOIIHS.

3anuch U 00paboTka onTuvyeckor MH(popmauuu. MexaHu3M 3alliCh U BOC-
[IPOU3BEJIEHUS BOJIHOBBIX ITOJIEH C MOMOUIBIO JABYMEPHBIX M TPEXMEPHBIX I'0JIO-
rpaMM. [{udpossie ronorpamMmsel. Ilepexo/iHbie U MepeiaToyHble (PYHKIUU OITH-

yeCKUX cucteM obpaborku uHbopmainuu. M3omianapHocTs. Micrmons30BaHHE Me-

To0B DPYyphe-ONTHKH JUUIS ONTHYECKONW (UIBTpALMU U paclio3HaBaHUs 00pa3o0B.

Koppekuusi ¥ peKOHCTPYKIUS H300paXkeHnid. MeTo1bl KOMIIBIOTEPHON ONTHKH.

BosiokoHHass onTuka. THUIbl BOJOKOHHBIX CBETOBOJOB. MO,I[BI OIITUYECCKHUX ' §

BOJIOKOH. 3aTyxaHue M aucrnepcus Moja. HampasieHHble OTBETBUTENH. BOIOKOH- ;j‘;"
HbIe JIMHUM CBA3U. HenuHelnnbie 2 (eKThl B OIITUYECKUX BOJIOKHAX.
8). OnTHKa J1a3epoB
[TpuHumn pabotsl Jazepa. CxeMbl Hakauku. Teopus JIamba. D dexTsl 3aT
TMBAaHMS YaCTOTHI U BBITOpaHUs AbIp. JIsSMOOBCKUM IpoBal.
OnTHYecKre pe3oHaTopbl. MOJBI ONTHYECKHX Pe30HaTOpoB. CBOMCT ﬁt_,;“i -"t'.:‘ ;
3epPHBIX Ty4YKOB. ' o
Tunel nmazepoB. TBepmorenbHblEe Jia3epbl. l'a3oBbIE JIas j.
HEUTpaJbHBIX aTOMax, HOHHBIE JIa3ephl, MOJIEKYJISIPHEIE nasep 1, naze
OTPaHUYEHHBIX Iepexonax. Xumuieckue yaszepsl. Ilos
Jlazepsl Ha LIEHTpaxX OKPACKH. '

PexxuMebl pa6o'rm J1a3epOB. Henpepmnsregg JIBCHBI!
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UHTEIrPAJIbHOM  OIITHUKH. HuTerpaibHO-

DOKYyCUPYIOLIHUE HJIEMEHTHI
ONTUYECKHE DJIEMEHTHI Ha OCHOBE AU(PPAKIIMOHHO-PELIETYATHIX CTPYKTYP.

OCHOBHBIE THIIbI TPEXMEPHBIX ONTUYECKHUX BOJHOBOAOB. MeTOABI pacyeTa

TPEeXMEpPHbIX ONTHYECKUX BOJHOBOJIOB. MeTtoa 3(P(MEeKTUBHOro IoKa3areys mpe-

JIOMJIEHHMS.
Bribop mapamMeTpoB KaHaJIbHBIX W MOJOCKOBBIX OINTHYECKHUX BOJIHOBOIOB.

CoelMHEHHUST TPEXMEPHBIX ONTHYECKUX BOJHOBOJIOB Ha 001IEN MOI0XKKe. BOIHO-

BOJIHBIE TT€PEXObl U PYNopbl. M3ruObl ¥ M3JI0MBI ONITHYECKUX BOJTHOBOAOB. BOJI-

HOBOJIHbIE€ HAIIpaBJICHHbIE OTBETBUTENU. Pa3BeTBIEHUA U NEpEeCeUYeHHUss TpeXMep-

HBIX ONTHUYECKUX BOJIHOBOJIOB. DJIEMEHTHI BBOJA U3JIYYEHHUS B OIITUYECKUE BOJIHO-

¥ o y \ _._'

BOJbI.
ba3oBeie BJIEMEHTBI IJISI ONTUYECKUX UHTErpaJIbHBIX CXEM U OCHOBHBIE Me-

. ey .;-:"“)f\, o

Bt

TOJAbI MOJIYYEHUSI BOJHOBOIHBIX CTPYKTYp. MeETOAbl COrJIaCOBaHUS ONTHYECKHX

BOJIHOBOJIOB M BOJIOKOHHBIX CBETOBOJOB. ONTUYECKHE COMIACYIOIIUE DJIEMEHTEL.

CornacoBaHu€e UCTOYHHUKOB H3JIyYE€HHUS C ONTHYECKUMH BOJIHOBOJAaMHU U BOJIOKOH-

HBIMHU CBCTOBOJaMHU.

pekiaoyarened. DJIEKTPOONTHIECKUE MOMYJISATOPHI m—’rrepcl)epe

AKYyCTOONTHYECKHE MOIYJIATOPHI U AE(IICKTOPHI.
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2 MMPOSKTHBIE METO 1bl O0OYUECHHS; f
° HCCJIe10BAaTEeIbCKHE METO/1bl B 00YUYEHHUH;

@ npoOJIEeMHOE O0OYYEHHE.

e e i i i e e e

YcneuHoe 0CBOGHHE MaTepHasa Kypca Ipearnosiaraet OoJbIIyl0 CaMOCTOs-

TEJIbHYI padOTy aCMHPAHTOB H PYKOBOJICTBO 3TOH pabOTOH CO CTOPOHEI NMpenoaa-

BaTeJICH.

B yueOHOM mpoliecce HCIOAB3YIOTCS aKTHBHBIE H HHTEPAKTHBHBIE (YOPMEI
[IPOBEACHHS 3aHATHH: METOJ MPOSKTOB, METOJ MOUCKa OBICTPHIX PELIEHHH B IpyIl- i
!

1€, MO3rOBOH IITYPM.

6. YUYEBFHO-METOJUYECKOE OBECIIEYEHHE CAMOCTOS-
TEJbHOH PABOTHI ACIMPAHTOB. OIIEHOYHBIE CPEJICTBA IS
TEKYIIEIO KOHTPOJISI YCHOEBAEMOCTH, NNPOMEXYTOYHOH =
ATTECTAIOIMM IO HTOI'AM OCBOEHMSI JHCLHUILIMHBI «O
KA»

Bonpocsl Ha 3k3amMeH «OnTHKa»:

.' 3
Tuda Y ode

1. OnTHYeckue CBOMCTBAa OJHOOCHBIX H JIBYOCHBIX

| ¢ "
= e

»
‘

- -y “\’ ‘-'.Jl.lk-

qYenpeIoOMIIEHHE.

2. IlornomeHnue B HHQpaKpacHOM

(GOHOHHOM ITOJICHCTEMOM.
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8. Bropuunsle 5p(eKTsl B KpUCTAUIAX: JIOMHHECLECHIUA, (DOTOIMHUCCHS, Jie-

GexToobpazoBaHue MO AEMCTBUEM CBETA.

9. DOKyCUPYIOLIHUE 3JIEMEHThI HHTETPAJIbHOU OIITHKH.

10.0nqH0¢0TOHHBIE 1 MHOTO(OTOHHBIE ITPOLIECCHl. BEPOATHOCTA CIIOHTAHHBIX
M BBIHYXXJIEHHBIX niepexoioB. KoadhduunenTs DUHIITENHA.

11.MCTOYHHUKH ONTHYECKOro M3Jy4dyeHHs. |eIuioBeI€, ra30pa3psAAHbIC U JIa3ep-
Hbl€ HCTOUYHHUKH.

12.AHTerpaibHO-ONTUYECKHE  DJIEMEHTHI Ha  OCHOBE  JM(PAKIMOHHO-
pelIeTYaThIX CTPYKTYP.

13.KBafpymnonbHble U MarHUTO-AUIONBHBIE Hepexobl. KoomnepaTuBHEIE 3(-
(dexTbl. CBEpXU3ITyUYECHHUE.

14.JTromunecuennus. Kiaccubukanus JIIOMAHECUCHIUN 10 UIMTEIBHOCTH
CBEYEHMS U CIIoco0y ee BO30Y X IEHUS.

15.0OcHOBHBIE THIIBI TPEXMEPHBIX ONTHYECKHUX BOJIHOBOAOB U METOABI

e SRy o ,A
16.KorepenTHoe ¥ KOMOMHAIIMOHHOE pacCesiHUE. w8
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24 MeTonbl COIIAaCOBAHUS OINTHYECKUX BOJIHOBOJAOB M BOJIOKOHHBIX CBETOBO-

JIOB.

25.BpeMeHHas ¥ IPOCTPAHCTBEHHAs KOT€PEHTHOCTh CBETOBBIX ITOJIEH.

26.CBeTOGUIBTPHI, MPU3MEHHBIE U AU(PPAKIHOHHbIE CIIEKTpalbHbIE NPHOOPEL,
uHTepPepomeTpbl. Dypbe-CIIEKTPOCKOITHS.

27.CoryiacoBaHue HCTOYHUKOB M3JIyYEHUS C ONITUYECKUMMHU BOJTHOBOJAAMH H BO-
JIOKOHHBIMHU CBETOBOJIAMH.

28.CnexTpockonus TBepaoro tena. [lepexonsl moa AeUCTBHEM CBETA B U€aJIb-
HOM KpHUCTaJLIe.

29.0OcHOBHBIE XapaKTePUCTUKH MpUOOPOB: annaparHas QyHKIHs, pa3pelIeHuE,
CBeTOCHJIa, JUcIiepcus. JlazepHas CrIeKTPOCKOIIHS.

30.0OcHOBHBIE XapaKTEPUCTHUKHA ONTUYECKUX BOJIHOBOIHBIX MOAYJISITOPOB M II€-
pPEKIIFOYaTEIIEH.

31.3amuce U 06paboTka onTHYeCKOM MH(opMauuu. MexaHnu3M 3alucH U BOC-

roJIOTPaMM.

32 ITpunuun pabotel 1azepa. CXeMbl HaKaYKH. LB

33.0JIEKTpOONTHYECKHE MOLYIATOPBI I/IHTep(bepeHl i OH‘;H . 55

f\"‘v

34.Moapl ONTHYECKHUX BOJIOKOH. 3aTyxaHne 28 nncnepc_, 151 MO, 1. Bonoko HHBIE
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43.3BYKOBbBIE U yJIapHBIE BOJIHBI.

44 TlornolieHue U paccessHue CBeTa.
45.HenuHeWHbIE ONITUYECKUAE SIBJICHUA.
46.PaccesiHue 31eKTpOMarHUTHBIX BOJIH Ha 3apsjax.

4°7.Y cuneHue cBeTa, Jia3ephl.

48.1Ipunumn Ilaynu. Tabauna Menaesneesa.

49 U3nyyenue 3apsaa, ABHKYIIErocs Mo okpyKHOCTd. OCOOCHHOCTH H3ITy4de-
HUS [IPH 6OJIBI.II‘HX CKOPOCTSIX.

50.UuTepdepeHids cBeTa, BpeMEHHas U IIPOCTPAHCTBEHHass KOIr€peHTHOCTH,
MHTEeP(PEPOMETPHI.

51. DneMeHTapHbIe YaCTHIIbI, UX CBOMCTBA U KJIaccupukauusd. YacTuupl A aH-

TUYACTHILI 6

52.3aKkoHBI peoOpa3zoBaHUs YHEPIUUd U UMILYJIbCa, CBA3b JHEPIHH,

MAacCChl ¥ CKOPOCTHU PEIATUBUCTCKON YaCTULIBI.

53.PacnpocTpaHeHue ONNTUYECKUX BOJIH B aHU30TPOIIHEIX cpeaax.

54.3akoHbl TemmoBoro m3nydeHus [lnanka, Buna, Penes-/Dxunca,
bonsumana, Kuproda. Meroz peructpanuu diieMeE

55.YpaBHeHnuss MakcBemia B cpefie, MaTepHabHbIE ypaBHEE
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56.1snyuenue BaBunopa-Uepenkosa.
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64.J[ftoMUHECIIEHIIMSA U €€ OCHOBHEIE 3aKOHBI.

05.¥YpaBuenue Ilayccona u Jlaraca.

66./Indpaxius Openens u Gpaynrodepa.

07.110ABHXHOCTH 3JIEKTPOHOB U JIBIPOK B IMOJYIIPOBOJHUKAX.
68.YpaBuenue Illpenunrepa mis kpucrajia B 001eM BUIE.
69.ITonspuzarys MpeJoMIeHHBIX JTy4deit. J[BoitHOe JiydenpeoMIIeHHe.

70.MexaHu3Msl Ipo00s n-p nepexoja.

71.CBsi3b MEXIy MUMIYJI5COM U JUIMHON BOJHBI CBOOOJHOIO JIEKTPOHA, BOTHO-

BOC 4YHUCIJIO. At

72.KBaHTOBBIE I'eHEPATOPHl U YCHIMTENH. MeTObI CO3JaHusl UHBEPCHOM Hace-

JICHHOCTH.

CamocTosTenbpHas paboTa acClMpaHTOB MPOBOAUTCS B Gopme nsyqeﬂm
NIEJTBHBIX TEOPETHYECKHX BOIIPOCOB MO MpejaracéMou JIUTEparype U

TEJILHOTO PEIIeHHS 3aJay C JaJbHEWIIMM HX pa300opoM WU 06;~ ..

._”
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1 6uOIMOTEYHBIM (POHJAM H JOCTYIIOM K CETH I/IHTepHeT., g

B paMkax BBIIIOJIHEHUS CAMOCTOSTEIBHOM ,..pa60'; " \HTBI pa3padars

BalOT pPaCHYCTHBIC KOMIIJIEKCHBI HA OCHOBE sxcne Q '
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2. PacyeTHBII KOMIUIEKC IO paclIM(pOBKE CIIOXKHOH MOJIOCH! MOIJIOLICHHS,

OCHOBAHHBIH Ha (YHIaMEHTAJIbHBIX TTOHATUAX JTIOMHHECLICHIIHH U paAHallHOHHOIO

BPEMEHH >KU3HHU.

3. PacueTHbIi KOMIUIEKC 10 MozaeaupoBanuio npouecca I'BI, cymmapHOH U
Pa3HOCTHOM YacTOTHI B HEJIMHEMHBIX KpUCTA/IAX HAa IpUMepe HuobaTa JIUTHS.

4. PacyeTHBIM KOMIUIEKC IO MOJECJIMPOBAHUIO MPOIECCOB pacIpOCTPaHCHHA

3JIEKTPOMArHUTHOIO MOJISi B BOJTHOBOAHBIX CTPYKTYpax.

7. VAEBHO-METOJIMYECKOE U MTH®OPMALIMOHHOE OBEC-
. MEYEHUE JUCIUAILIAHBI «OnTuka»
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l. BsaumopeiicTBue N1a3epHOro u3iydeHus ¢ BemecTBoM. CHiioBas C nm
B. Il. Be#iko, M. H. JIubencomn, I'. B Yepssikos, E. B ﬂKbBJIéé: 10) '3' pe
U. Korosa. - M. : DUSMATIIUT , 2008. - 309 c. i
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7. Henuueiinas onTuka U obpalleHue BoJHOBoro ¢ponra / / JImurpues, Ba-
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