degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TeOpeTI/I“IeCKI/IG OCHOBBI BOJIOKOHHOM 1 I/IHTeraJII:HOfI OIITUKH
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)HJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa GOTOHUKHU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[IporpamMmy cocraBunu:

A.B. KonsiiukuH, kana. ¢pu3.-MaT. HayK
A.Jl. lllarpos, n-p ¢huz.-MaT. HayK, Mpodeccop

[Iporpamma obcyxaena Ha 3aceqanuu kadenpst poronuku 29.05.2020



AHHOTANMA

Kypc "Teopetnueckne OCHOBBI BOJIOKOHHOM M HMHTETPAJIbHOM ONTHUKH'" MpeaycMaTpUBacT M3yYeHHE OCHOB
BOJIOKOHHOM Y MHTErPAJIBHON ONTUKHU.

3amaun Kypca:
* U3y4eHHe 0COOEHHOCTEH CBETOBOJIOB PA3IMYHBIX THIIOB;

¢ OCBOCHHEC OCHOBHBIX METOHOB OIIMCAaHHA PACHPOCTPAHCHUA HU3ITYUCHHA B CBCTOBOAAX M IIPOLECCOB,
MMPOUCXOAAIINX B CBECTOBOAAX MPHU PACTIPOCTPAHCHUUN U3JTYUYCHUA,

¢ U3YUCHHUC XaPAKTCPUCTUK PCAJIbHBIX ONITUYCCKUX BOJIOKOH
Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT NOJIKCH:.

3HaTh:
* TEOPETUYECKHUE OCHOBBI OTIMICAHUS PACIIPOCTPAHEHUS JIEKTPOMArHUTHBIX BOJH B CBETBO/IAX;
* OCHOBHBIC SIBJICHUS, BOSHUKAIOIIUE TPY PACTIPOCTPAHCHUH JIEKTPOMArHUTHBIX BOJH B CBETOBOJAX.

VYMeTs:
* CAMOCTOSITENTLHO M3Yy4aTh JUTEPATyPy U HayYHBIE CTAThU IO BOJIOKOHHOM OITHKE;
* PACCUUTHIBATH OCHOBHBIC MTAPAMETPhI BOJOKOHHBIX CBETOBOJIOB Pa3IMYHOTO THUIIA.

Bnaners:

¢ OCHOBHBIMU TCOPCTUYCCKHUMU MOIACIAMH, UCIOJB3YCMBbIMU IJI paC‘léTOB U OnHrCaHUus pacrpoOCTpaHCHUA
H3JIYyYCHUA B PA3JIMIHBIX CBETOBOAAX U MMPOUCXOAAIINX ITPU 3TOM HPOLICCCOB.

OcHOBHOE coziep)aHue Kypca U3JI0KEHO B CIIAYIOLIMX pa3jienax:
. OCHOBHBIE YpaBHECHUsI BOJIHOBOW OITUKH
. IImockue BOJNHBI B OAHOPOIHBIX CPeaax
. MaTepdepenus u qudpakiins CBETOBBIX BOJH
. CHUMMeTpHYHBIE IUIAHAPHBIE CBETOBO/IBI

1
2
3
4
5. IlimaHapHbIE CBETOBOJBI U1 UHTETPAIbHOM ONTHKHU
6. Kpyriibie BOJIOKOHHBIE CBETOBO/IBI

7. XapaKTEepUCTUKN PEAJIbHBIX ONTUYECKUX BOJOKOH

8. ludpaxums mI0CKUX BOJIH HA TUAJIEKTPUUYECKHUX Tesax
9. JInMHHbIE BOJIHOBbIE ITy4KH

1

0. BonHBI B IEpHOJMUECKUX CTPYKTYpax
1. lean u 3apa4n

Henp AucoMnInHBI
* U3y4YECHHE OCHOB BOJIOKOHHOW U MHTETPAIbHOUN ONTHKHU.

3agaun AUCHMIIHHBI
* N3y4eHHe 0COOEHHOCTEH CBETOBOJIOB PA3IMYHBIX THIIOB;

¢ OCBOCHHEC OCHOBHBIX MCTOAOB ONHCAHUA PACIIPOCTPAHCHU HU3JIYUCHHS B CBCTOBOAAX U IMPOLICCCOB,
MPOUCXOAAIINX B CBECTOBOAAX MPHU PACTIPOCTPAHCHUUN U3JTYUYCHUA,

* U3y4EHHUE XapaKTEPUCTUK PEATBHBIX ONTHYECKUX BOJIOKOH.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, VK-1.1 AnanusupyeT 3a7a4y, BbIIEISAS TAIbl €€ PEIICHHUS,
KPUTHYECKUHN aHAJIN3 U CHHTE3 HH(popManuy, |AEHCTBHS 10 PEIICHHIO 3a1a4u




OPUMCHSATH CACTEMHBIN MOAXOA Ui peieHnst | VK-1.3 PaccmarpuBaeT pasiudHbIC BapHaHTBl PEIICHUS

NOCTaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEAOCTATKHU

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
T1K-1 Coocoben IUIAHUPOBATh U IPOBOAUTH 3aKOHaMHU U TCOPUIMHA COBpeMeHHOI\/'I (bI/I?:I/IKI/I
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM [IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
MpPEeIMETHOM 001acTH) U (M) TEOPETUIECKUE |OMMCAHMS M MCCIENOBAHMS MPOLECCOB W SABJICHUNA B
(aHanUTHYECKUE U UMUTALIUOHHBIE) COOTBETCTBYIOIINX HayYHBIX 00JaCTIX
HCCICAOBaHUA [IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE O0a30BBIX

MaTCeMaTUYCCKUX AUCIUITIINH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!
* TEOPETHYECKHE OCHOBBI OIIMCAHUSI PACHPOCTPAHEHHS HIEKTPOMArHUTHBIX BOJIH B CBETBOJIAX;
* OCHOBHBIC SIBJICHHSI, BO3HUKAIOILIUE MIPH PACIPOCTPAHEHUH 3JICKTPOMATHUTHBIX BOJIH B CBETOBOAAX.
YMETB!
* CaMOCTOSITEIILHO M3Y4aTh JINTEPATypy U Hay4HBIEC CTaThH 110 BOJOKOHHOW OINTHKE;
* PaCCUUTHIBATH OCHOBHBIE MTApPAaMETPHI BOJIOKOHHBIX CBETOBO/IOB Pa3JIMYHOTO TUIIA.
BIIAJICTh!
* OCHOBHBIMH TCOPETHUECKUMH MOJIEJISMH, HCIOIb3YEeMbIMU [UIi pacdéToB M ONHUCAHUS
pacnpocTpaHeHHs U3TYUCHHUS B Pa3IUYHBIX CBETOBOAAX M MPOUCXOAALINX IPU 3TOM IIPOLIECCOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHOBHBIEC ypaBHEHHSI BOJIHOBOH ONTHKH 2 2 2
2 [Inockue BOIHBI B OHOPOIHBIX Cpelax 4 4 2
3 Unrepdepenuus u audpaxusi CBETOBBIX 4 4 3
BOJIH
4 CuMMeTpuYHBIE TUTAHAPHBIE CBETOBOIBI 4 4 3
5 [1nanapusie CBETOBOJbI Ui 4 4 3
WHTETPaTbHON ONTUKU
6 Kpyribie BOJTOKOHHBIE CBETOBO/IBI 4 4 3
7 OnTuyeckue BOIOKHA 2 2 3
8 Hudpakuus BoiIH 2 2 3
9 JUTMHHBIE BOJTHOBBIE ITyYKH 2 2 3
10 |BonHBI B IEPHOINYECKHUX CTPYKTypax 2 2 5
Hroro yacos 30 30 30
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (OceHnuii)




1. OcHOBHBIE YpaBHEHHSI BOJTHOBOH ONTHUKH

1.1. VYpaBuenuss MakcBemia B BakyyMe. YpaBHeHUsT MakcBemia Al KOMIUIEKCHBIX aMILTUTYI.
YpaBHenus MakcBeiia B cpeax.

1.2. KommekcHas audnexkTpuyeckass npoHunaeMoctb. YactotHas aucrnepcusi. COOTHOLICHHS
Kpamepca-Kponura. BonnoBoe ypaBHeHue. J|ByMepHble 3J1€KTpOMarHUTHBIE M10JIA.

2. IInockure BOIHBI B OTHOPOAHBIX Cpeax

2.1. Ilnockme BOMHBI B  M30TPONHOM  cpeae.  JIMHEHHO-NIONAPU30BAaHHBIE  BOJHBIL
Kpyro-nonspusoBannsle BonHbl. IImockue BosmHbl B cinabo momtomaromeil cpeae. OTpaxkeHue u
MIPEJIOMIIEHHE TUIOCKUX BOJIH HA TUIOCKOM IPAHMIIE pa3zeiia U30TPOIHBIX Cper.

2.2. 3akon Cuemnmmyca. @opmynel ®Openens. [lomHoe BHyTpeHHee oTpaxkenme. Yronm bproctepa.
[I;mockue BOJHBI B aHU3OTPOIHOM cpene. YpaBHeHue Dpenens. JIuHelWHas MOISIPU30BaHHOCTh U
OPTOTOHAJILHOCTh IUIOCKHMX BOJH. OnTHueckas wuHAMKarpuca. ONTHYECKWE OCH aHU3O0TPOIHOM
cpensl. IIpenomMienue iI0CKUX BOJIH HA TPaHuULE pa3fena U30TPOITHOM U aHU30TPOITHOU Cpe.

3. Unrepdepentyst u audpakius CBETOBBIX BOJTH

3.1. Hutepdepeniuss mpu KoumHeapHOCTH BekropoB El u  E2. WnTepdepennus npu
HekouHeapHocTu BekTopoB E1 u E2. MHTepdepenys KBa3UMOHOXpOMAaTHYECKUX BOJIH.

3.2. BnusiHue pa3MepoB HEKOT€PEHTHOTO M3JIydaTessl Ha BUIHOCTh MHTEP(PEPEHINOHHONW KapTHHBI.
MmuoronyueBasi untepdepenuus. Uureppepomerp Dadbpu-llepo. Iudpakuronnas pacxomuMocCTb
BOJTHOBBIX My4KOB. J{n(paKiiust MIocKoi BOJHBI HA MIENN B SKpaHE U Ha PEIICTKE MIEeJICH.

4. CuMMeTpUYHBIE TIJIaHAPHBIE CBETOBOIBI

4.1. TlnanapHbI CBETOBOJA CO CTymeHYaTbiM mnpoduieMm. BomHoBas teopus. JlyueBas Teopwsl.
Uucnosas anepTypa cBeToBOa. BeiTekatomye Moabl. da3oBas U IrpynIoBas CKOPOCTH MOJ.

4.2. IlnaHapHble CBETOBOIBI C TPaJUEHTHBIMU MpoduisiMu. [pagueHTHBIH CBETOBOH C HYJIEBOM
MEKMOIOBOH nucniepcueil. CBeToBox ¢ mapaboanuecKuM mpoduiieM NoKa3aTesst IPeIoMIIeHuUs.

4.3. Merton BKb. Cas3b TyueBbIX U MOJOBBIX MPECTaBICHUN.
5. IlitaHapHbIE CBETOBOJBI I HHTETPAIbHOM ONTHKHU

5.1.  TpexcnoWHbplii HECUMMETPHUHBIM  cBeToBOoA. (CBfA3aHHBIE IUIaHApHBIE  CBETOBOJBI.
UnTepdepenius 4eTHON 1 HeYeTHONH MOA B CBETOBOJIE U3 IBYX Pa3/eJCHHbIX CJIOEB.

5.2. YpaBHEHUS CBSI3aHHBIX MOJI. HarpaBieHHBIN OTBETBUTENb.
6. Kpyribie BOJIOKOHHBIE CBETOBOABI

6.1 BomHoBasg Teopus BOJOKOHHOIO CBETOBOJA CO CTYNEHYaTbiM NOpoduiIeM IoKa3aTess
MPEIOMIICHUSI.

6.2. XapakTepucTU4ecKoe ypaBHEHHE IJIs BOJIHOBBIX uuces MoJ. CuMmmeTpuyHbie Mozbl. [ mOpuaHbIe
MOJIBL.

6.3. Cnabonarpasisioliee BOJIOKHO. [ pynmbl KBa3UBBIPOXKACHHBIX MOJ. JIMHEWHO MONspU30BaHHBIC
MOJIbI CITa00HAIPABIISIONIETO BOJIOKHA.

6.4. I'pagueHTHBII MHOTOMOMAOBBIM BONOKOHHBINM cBeroBog. Meton BKbB. JlyweBas onTuka

I'paAUCHTHBIX BOJIOKOHHBIX CBECTOBOJOB. OnTtuMainbHbIe HpO(bI/IJ'II/I.
7. OnTrueckue BOJIOKHA
XapaKTepI/ICTI/IKI/I PCaIbHbIX OITUYCCKUX BOJIOKOH B U3JACIUAX.

8. dudpaxuust BoIH

HI/I(I)paKL[I/ISI IJIOCKHUX BOJIH Ha JUIJICKTPUUICCKUX TCIIaX.



9. JInMHHbIE BOJIHOBBIE ITy4KH

9.1 INapabonuueckoe ypaBaenue. ['ayccoBbl myuku. JluazoBas nuHus. Pe3oHaTop co cepuiecKkumu
3epKaJIaMHU.

10. BostHBI B IEpHOAUYECKUX CTPYKTYpax

10.1. TIlepmommueckasi KycO4yHO-OCTosiHHas cpena. CHHycOMIallbHO-MOIYJIMPOBAaHHAS —Cpena.
YpaBHEHUS CBsI3aHHBIX MOJ. 30HBI IPO3PAYHOCTH U 30HBI HEIIPOIYy CKaHUSI.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, He0OXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS MyJIbTHUMEANA IPOEKTOPOM, IKPAHOM U MUKPO(POHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BomOKOHHO-ONITHYECKHE CUCTEMBI Tiepeaaun: YueOHuK Jutst By30B /M.M. bytycos, C.M. BepHuk,
C.JL l'ankwn, u ap. M.: Panuo u cBs3s, 1992,
2. Ix. I'aysp. Ontryeckue cucteMsbl cBA3U. M.: paano u cBa3b, 1998.
3. A.b. IBaHOB. BonokoHHas ONTHKA: KOMIIOHEHTHI, CUCTEMBI ITepeaun, namepenus. M.: Kommnanus
CAMPYC CUCTEMC, 1999.
4. Heranos B.A. DnekrpoanHaMuka 1 pacrpocTpanenue paanoBoid. M.: Paguorexnuka, 2009.

JomnonHurenbpHas auTeparypa
1. Comumeno C., Kposunbsiau b. Ilopro [1. Iudpakuus u BOTHOBOJHOE pacpoCTpaHEeHHE
onrtuyeckoro n3nydenud: [lepeson ¢ anrmuiickoro. M. Mup, 1989.
2. Hukonopos H.B., Cunopos A.W. Matepuaiibl ¥ TEXHOIOTHH BOJIOKOHHOM ONTHUKH: ONITUYECKOE
BOJIOKHO 15t cucteM nepenadu uadopmarm. ['YUTMO Cn6. 2009.

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

1. http://www.opticsinfobase.org
2. http://www.elsevier.com

3. http://www.sciencedirect.com
4. http://www.elibrary.ru

5. http://www.books.google.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MYJIBTUMEIUNHBIE TEXHOJIOTHH, BKIIIOYAs IEMOHCTPALIUIO MPE3EHTALIUN.
9. MeTogu4yeckue yKkazaHHus /151 00y4aI0IMXCS M0 0CBOEHUIO TMCIUIJIMHBI (MOXYJIsl)

1) mocemienue Bcex JEKUUI U CEMUHAPOB,IIPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM; BEJICHHE KOHCIIEKTOB
3aHATUH; aKTUBHOE y4acTHe B 00CYKICHUU JIEKLUH U CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTICNIBbHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalMed K
IIPETIo/IaBaTeIo0 Ha JIEKLIMY WK K JOKJIa4MKy Ha CEMUHape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QOTOHUKHU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaspaGorunkm:

A.B. KonsiiikuH, kaHa. ¢u3.-MaT. HayK
A Jl. Warpos, a-p ¢uz.-Mar. HayK, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

2. Iloka3are i OLleHUBAHUS KOMIIEeTeHITHH

B pE3YIbTATC HU3YUCHUA AUCHUIIAHBI <(TeOp€TI/ILIeCKI/I6 OCHOBBI BOJIOKOHHOM H I/IHTeraJILHOfl OIITUKK»

00yJaromuiics JOKeH:

3HATb:

* TCOPECTUICCKHUEC OCHOBLBI OIMMCAHUS paCIPOCTPAHCHHS SJICKTPOMAariMTHBIX BOJIH B CBE€TBOAAX;,
¢ OCHOBHBIC ABJICHHA, BO3HUKAIOIINUEC IPU PACTIPOCTPAHCHUHN 3JICKTPOMArHUTHBIX BOJIH B CBCTOBOJAX.

yMeTh:

¢ CaMOCTOATCIIBHO U3YyYaTh JIMTCPATYPY U HAYYHBIC CTAThHU 110 BOJIOKOHHOH OIITUKE,
¢ paCCYUTLIBATH OCHOBHBIC ITApaMETPhl BOJIOKOHHBIX CBETOBOAOB PAa3JIMIHOIO THUIIA.

BJIAA€Th:

¢* OCHOBHBIMHU TCOPETUYCCKMMHU MOACIISAMU,

HCIIOJIB3YEMbIMU  [1JIA paC‘IéTOB n  OIIMCaHHA

pacupoCTpaHCHUSA U3JTYUCHUS B PA3JIMIHBIX CBECTOBOAAX U MPOUCXOAAIINX IIPU 3TOM IPOUCCCOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOLUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /1J1 IPOBeJAeHHs POME:KYTOUHOH aTTecTaluu

o0yuaruuxcst

1.OcHOBHBIE ypaBHEHUS BOJIHOBOW ONTUKU

2.ITnockue BOIHBI B OQHOPOAHBIX Cpellax

3.UnTtepdepennns u qudpakius CBETOBBIX BOJTH

4.CI/IMMCTpI/I‘IHLIe IJIaHapHbBIC CBETOBO/bL

S.HnaHaprIe CBCTOBOJIbI OJIsA PIHTCFpaJ'ILHOfI OIITUKH

6.prrn1,1e BOJIOKOHHBIC CBETOBOBI

7.XapaKT€pI/ICTI/IKI/I PCaIbHbIX OIITUYCCKNUX BOJIOKOH

8.I[I/I(1)paKLII/I$I IJIOCKUX BOJIH HAa JUBJICKTPUYCCKHUX TCIaX

9.JIMMHHBIE BOJIHOBBIE ITyYKHU

10.BosiHBI B IEpHOINYECKUX CTPYKTypax
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Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIB30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE NpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE YCBOEHHE OCHOBHOW M JOMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* YMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.



9 6amto — (OTJIMYHO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMUS 110 BCEM pa3zielaM yueOHOM mporpaMmel;

. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHUHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTHJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

*  BIAJCHUE MHCTPYMEHTApHUEM Y4eOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;

*  CIOCOOHOCTb CAaMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIE MPOOJIIEMBI B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM Nporpammbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEpaTyphl, PEKOMEHAOBAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocTosATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbIC, IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
y4eOHOM porpaMMBsl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JIOKEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOW IUCHUILIUHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IIOCTAHOBKE W PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPEIIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3WLHUI TOoCyJapCTBEHHOH wHIeoiaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* AaKTUBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSIX, CHCTEMAaTHUECKOE
y4acTHe B IPYNIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

7 6anoB — (OYEHb XOPOLIO):

* CcHCTEMaTU3UPOBAHHbBIE, ITTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

* HCIIONB30BaHME HAYYHOUW TEPMUHOJIOTHH (B TOM YHCJIE€ HA HHOCTPAHHOM SI3bIKE), IMHIBUCTUYECKH H
JIOTMYECKH MPAaBUIIHOE M3JI0’KEHNE OTBETA Ha BONIPOCHI, YMEHHUE JefIaTh 000CHOBAaHHBIE BBIBOIBI;

* BJAJCHHE MHCTPYMEHTapHeM y4eOHOW IUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IOCTAHOBKE U
pEIIeHUH HAay4YHbIX U MPO(eCCHOHATBHBIX 3a1ay;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

*  yMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAaKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMsl;

*  HCHOJIb30BaHUE HEOOXOIUMOI HAay4YHOW TEPMHMHOJOIHMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCHI, YMEHHE AeNaTh 000CHOBAaHHbBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPo(ecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CaMOCTOSATEIEHO MPUMEHSITh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TIPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe yueOHOM MPOrpamMMmel;

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,



*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOPECCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATENIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAHHOW y4eOHOM MPOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUECHIMAX M HANPABICHUAX IO H3Y4aeMOM
JUCLUIUIMHE U JaBaTh UM CPABHUTEIbHYIO OLEHKY;

*  camocTosTenbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCHOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE W3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, yMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

* YMEHHE 0] pyKOBOACTBOM IpENoJaBaTelis perarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. pabota TOA PYKOBOJACTBOM IMpEMoOJaBareisi Ha MPAaKTHUYECKUX, JAOOPAaTOPHBIX 3aHATHSX,
JIOIIYCTUMBIM YPOBEHB KYJIBTYpPhI UCIIOJIHEHHUS 3aJJaHUN.

3 6amra — (HEYIOBJIETBOPUTEJIbBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO IOJHBIA 00BEM 3HAHUH B paMKaxX 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMH M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/I1aPTa;

. 3HAHWS OTAEIBHBIX JINTEPATYPHBIX HCTOYHUKOB, PEKOMEHJIOBAaHHBIX YYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAllMYUe B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKaxX 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenenun nudQepeHInpoBaHHOrO 3a4era odyyaromemycs: npenocrasusgercs 10 60 MUHYT Ha
noAroroBky. Onpoc o0yyaromerocs Mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacOB
B YCTHOW W (MJIM) TUCBMEHHOMU (hopMme.



