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: dusnyeckue 1 MaTeMaTHIECCKUE OCHOBBI TCHCpallur U3JTYyYCHHU B aKTUBHBIX CBCTOBOJAAX
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb 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

[Iporpammy cocrasuin: P.Y. Nakxynnus

[Iporpamma obcyxaena Ha 3aceqanuu kadenpst poronuku 29.05.2020



AHHOTANMA

Kypc "®usnyeckme u MaTeMaTHUECKHE OCHOBBI TEHEpallMd M3JIy4YeHUS B aKTUBHBIX CBeTOBOJax"
IpeayCcMaTpuBaeT O3HAKOMJIGHHE ciymarened ¢ (u3n4ecKMMH NPUHIUIAMH TeHEpalud W YCHJICHHS
W3JIy4eHHd B aKTHBHBIX BOJIOKOHHBIX CBETOBOJAX, OCHOBAaMH CO3JaHUS M OKCIUTyaTallMM MOIIHBIX
HEIPEpbIBHBIX BOJIOKOHHBIX J1a3€pOB.

3amaun Kypca:

* mpuoOpeTeHne CTyIEeHTaMH TEOPETUYECKUX 3HAHMHM M HABBIKOB B OONACTH CO3JaHUS M NpeoOpa3oBaHUs
JIa3epHON reHepaluy B aKTUBHBIX ONTHYECKUX CBETOBOAAX;

* TIOATOTOBKA CIyIIAaTeNed K HW3YyYCHUIO CMEXKHBIX  JUCHUIUIMH JIa3epHOW (HU3HMKH, PaguopU3UKH U
TETUIOU3UKY;

¢ OCBOCHHC TCXHOJ’IOFHﬁ, MNPUMCHACMBIX MJIsI CO3AaHHsl MOIIHBIX BOJIOKOHHBIX JIa3€poOB H yCHHHTeHCﬁ.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

[] OCHOBHBIE TOHSTHS BOJOKOHHOW ONTHKH W Ja3ePHOU (GHU3UKH

[] OCHOBHBIE JIEMEHTHI KOHCTPYKIIMH HEITPEPHIBHBIX BOJIOKOHHBIX JIa3€POB

[] cBOMCTBA PEIKO3EMEIIBHBIX HOHOB, UCITOJIE3YEMBIX JIJISl CO3/IaHUSI aKTUBHOM CpeIb

O OCHOBHEIC MEXaHU3MBbI pasorpesa B AKTUBHOM JIa3epHOM cpene

n

YMeTs:

0 pacCUUTBIBATL OCHOBHBIC IIAPAMETPbI AKTUBHBIX  OINTUYCCKUX CBCTOBOAOB U  HMHTCIPAJIbHBIX
BOJIOKOHHO-OIITHYCCKHUX KOMITIOHCHT, HeO6XOILI/IMBIX AJId CO3JaHu4d Jia3epa C Tpe6yeMLIMI/I XAPaKTCPUCTHUKAMU

[J paccuuThIBaTh KOA(GGUIMEHTH yCUICHNUS U HHBEPCHH B aKTUBHOM cpejie
[ onpenensaTh KOJIMYECTBO NPOCTPAHCTBEHHBIX MO/ BOJIOKOHHOTO JIazepa

Bnaners:
[] Teopueil pacrpoCTpaHESHUS U IPEOOPa30BaHUS ONTHYSCKOTO H3ITYICHHS B AKTHBHOM BOJIOKHE

[] MeTrogaMu MaTeMaTHYeCKOTO MOJECIMPOBAHUS TEIUIOBBIX MPOIECCOB B aKTUBHOM BOJIOKHE B YCIIOBHSX
npeoOpa3zoBaHys Ja3ePHOTO U3ITyUCHHS

[l 3HAaHUAMH O npo6neMax reHCpaly MOIIHOT'O JIa3€PHOI'0 U3JIYUCHHS B OIITUYCCKUX CBETOBOAAX

OcHOBHOE coJepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:

. OCHOBHBIE TOHATHS JIa3epHON PU3NKN

. IlpuHIMIBI co31aHus 1 pabOThI BOJIOKOHHOTO JIazepa

. CBolicTBa peaKo3eMeNbHbIX HOHOB, UCIIONb3YEMbIX Ul CO3/laHUsI aKTUBHOM Cpelibl BOJIOKOHHOTO J1a3epa
. KoMmoneHTs! nHTErpanbHON BOIOKOHHOM ONTHKU

. [TonynnpoBOJHUKOBBIE JIa3€PHBIE TUOJbI, UCIIOIb3yEMBbIE JJI HAKAYKU BOJIOKOHHBIX JIA3€pOB

. Metoznel pacuera pabounx napameTpoB BOJIOKOHHOTO Jla3epa

. TerutoBbie 3 PEKTH B BOJIOKOHHBIX Jla3epax

. Henuueitnplie 3¢ ekt B BOTOKOHHBIX Jiazepax. PaneeBckoe paccesaue, BKP, BPMb

9. Tunel NOIMMEPOB, UCTIOJIB3YEMbIX ISl IIOKPBITUS ONTHYECKUX CBETOBOIOB U UX CIIEKTPaJIbHbIE CBONCTBA

0 3O L AW~

10. PaguoyacToTHas MIMIIEJaHCHAS! CHIEKTPOCKOIUS ONITHYECKUX BOJIOKOH
11. Metonsl omnpeseneHUsi KOHBEKTHBHOTO KOX(QQHUIIMEHTa TEmIooOMeHa OINTHYECKOTO BOJOKHA C

OKpY>Karolleu cpenoit
12. ®u3nveckoe U MaTeMaTHIECKOE MOJISITMPOBAHIE PA30TPeBa aKTUBHOTO BOJIOKHA

1. leau u 3apauu

eap AUCUMNIMHBI



®* O3HAaKOMJICHHUC cnymaTeneﬁ C (I)I/ISI/I‘IGCKI/IMI/I OpUHOHUIIAMU T'CHCPAIMU W YCWJICHUA U3JIYUCHUSA B
AKTUBHBIX BOJIOKOHHBIX CBETOBOJAaX, OCHOBaMHU CO3JaHHA U IKCIUIyaTallud MOIIHBIX HETPECPLIBHBIX
BOJIOKOHHBIX JIA3CPOB.

33]13‘[1/[ JAUCHUIIINHBI

* [pHOOpETeHHE CTYACHTaMH TEOPETUUYECKHX 3HAHMA W HAaBBIKOB B OOJIACTH CO3JaHUS H
npeoOpa3zoBaHusl Ja3epHOil FeHepaly B aKTUBHBIX ONITHYECKUX CBETOBOJAX;

* MOATOTOBKA CIIyIIaTeNled K M3yYCHHIO CMEXKHBIX JUCLUIUIMH JIa3epHOW (U3UKH, PagHMOPHU3UKH U
TEIIOU3UKY;

* OCBOCHHUE TEXHOJIOTUH, IPUMEHAEMBIX ISl CO3JaHUS MOIIHBIX BOJJOKOHHBIX JIA3€POB U YCHUIIUTENCH.
2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HamMeHOBaHNE KOMITETEHITUT WHIuKaTophl JOCTHKEHUST KOMITETSHITUI
YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VK-1.1 AnanusupyeT 3a7auy, BbIICISAA dTallbl €€ PEIICHHUS,
KPUTHYECKUHN aHAJIN3 ¥ CHHTE3 HH(poOpManuy, |AEHCTBHS 110 PEIICHHIO 3a1a4u
OPUMCHSATH CACTEMHBIN MOAXOA i pemieHnst | VK-1.3 PaccmarpuBaeT pasiddHbIC BapHaHTBl PEIICHUS

NOCTaBJICHHBIX 3aa4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEOCTATKHU

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  HOHATHUSIMH,
T1K-1 Coocoben IUIAHUPOBATh U IPOBOAUTH 3aKOHaMHU U TCOPUAIMHA COBpeMeHHOI\/'I (1)1/131/IKI/I
Hay4HbIE SKCTICPUMEHTHI (B N30paHHON [IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
MpEeIMETHOM 001acTH) U (MJIM) TEOPETUIECKUE |OMHCAHMS M MCCIEIOBAHMS MPOLECCOB W SABJICHUNA B
(aHanUTHYECKUE U UMUTALIUOHHBIE) COOTBETCTBYIOIINX HayYHBIX 00JaCTIX
HCCICAOBaHUA [IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX

MaTCeMaTUYCCKUX AUCIUITIINH

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HaTh:
[J OCHOBHBIC TIOHSITHS BOJIOKOHHOW ONTHKH M JIAa3epHON (DU3UKH;
[/ OCHOBHBIE 2IEMEHTHI KOHCTPYKIIMH HEMTPEPBIBHBIX BOJIOKOHHBIX JIA3€POB;
[J cBoifcTBa peAKO3EMENIbHBIX MOHOB, UCIIOJIb3YEMBbIX AJIS CO3JJaHUsl aKTUBHOMU Cpeibl;
[/ OCHOBHBIE MEXaHU3MBI Pa30rpeBa B akTUBHOM JTa3€pHON cpere.

YMETb:
[J paccunuThlBaTb OCHOBHBIE IapaMeTpbl AKTUBHBIX ONTHYECKUX CBETOBOAOB M MHTErPaJIbHBIX
BOJIOKOHHO-ONTHYECKUX KOMIIOHEHT, HEOOXOOUMBIX [UIA CO3JaHusl Jlazepa ¢  TpeOyeMbIMH
XapaKTePUCTUKAMU;
[J paccuuThIBaTh KOX(PPHUIMEHTH! YCUICHUSI 1 HHBEPCUU B aKTUBHOH cpele;
[J onpenensTh KOJIMUECTBO MIPOCTPAHCTBEHHBIX MOJ] BOJIOKOHHOI'O JIa3epa.

BJIaJIETh:
] Teopueil pacnpocTpaHeHHs U IPeoOpa30BaHuUs ONTHYECKOTO N3Ty4YEHHs B aKTUBHOM BOJIOKHE;
[J MeTomaMu MaTeMaTHYeCKOro MOJEIMPOBAaHUS TEIUIOBBIX IPOLECCOB B AaKTHBHOM BOJIOKHE B
YCIOBHUSIX PeoOpa30BaHUsI Ja3epHOTO U3ITyUCHHUS;
[J 3HaHUSMH O TpolIeMax reHepaluy MOIIHOTO Ja3epHOT0 U3IY4YEeHHUS B ONITHYECKUX CBETOBOAAX.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT



Jivnunn | cumnuepon | siauupai. peuuio pabora

1 OcHOBHBIE TOHSITHS Ja3€PHON (PHU3UKH 2 2 3

) [lpunmuner  co3ganwst W pabOTHI ) 5 3
BOJIOKOHHOTO JIa3epa
CBolicTBa  peAKO3eMENbHBIX  HOHOB,

3 WCIIONIB3YEMBIX JJIsl CO3/1aHUsl AKTUBHOMN 2 2 2
Cpebl BOJIOKOHHOTO Jia3epa

4 KoMnoHeHThI HHTErpaIbHOM BOJIOKOHHOM > > 2
ONITUKHU
[TonmynpoBOHUKOBBIE JTa3€pHBIE THOIBI,

5 HCTOJIB3YEMBIE JIJI1 HAKaYKH BOJIOKOHHBIX 2 2 2
J1a3epoB

6 Mertonsl pacuera pabouMx MapamMeTpoB ) 5 )
BOJIOKOHHOTO JIa3epa

7 TeroBeie  3(dekTbl B BOJIOKOHHBIX 4 4 )
Jazepax
Henuneitapie 3¢ ¢ekThl B BOJOKOHHBIX

8 nazepax. PameeBckoe paccesnue, BKP, 2 2 3
BPMb
Tunsl MOTUMEPOB, HCHOIB3YEMBIX IS

9 MOKPBITUS ONTUYECKUX CBETOBOIOB U HX 4 4 2
CIIEKTPAJIBHBIEC CBOKCTBA

10 PamuouactoTHas UMITEIaHCHAS ) 5 3
CHEKTPOCKOIHUS ONITUYECKUX BOJIOKOH
MeTtoasl ompeneneHds KOHBEKTHBHOTO

1 K03 uIeHTa Tenn006MeHil ) 5 3
ONTUYECKOTO BOJOKHA C OKpY’Karomei
cpenoi
duznyeckoe u MaTeMaTH4YECKOE

12 |MomenupoBaHHEe pa3orpeBa aKTUBHOTO 4 4 3
BOJIOKHA

Hroro wacos 30 30 30

ITonroToBka k 3K3aMeHy 0 gac.

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

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 7 (OceHHwmi)
1. OcHOBHBIC TOHSTHSI Ja3epHON HUBUKH
1.1. KBanTtoBas mpupona cera. CooTHomieHusi OWHIITeHHA. [IpHHIMIBI Cco3laHus WHBEPCHOU

3aCEJICHHOCTH U MHIyIIMPOBAHHOTO M3Iy4eHus. CeJIeKTUBHBIC 3JIEMEHTHI Ja3epa.
1.2 Tunsl 1a3epoB ¥ 001aCTH UX IPUMEHEHUSL.

2. HpI/IHLII/IHLI CO3JaHuA 1N pa6OTBI BOJIOKOHHOTO JIa3cpa

2.1 AXTHBHBIE M TIACCUBHBIC ONTHYECKHE BOJOKHA. OIHOMOJOBBIE M MHOTOMOJIOBBIC PEIKUMBI
n3iy4yeHus. MeToabl BBOA ONITUYECKON HAKaYKU B BOJIOKHO.

2.2 Co3naHue aKTHBHOW CpeJibl BOJIOKOHHOTO JIa3epa.
2.3 Coznanuie pe3oHaTopa. BooKOHHBIE OPITTOBCKHE PEIIETKH.




3. CBoiicTBa peKo3eMeNbHBIX HOHOB, HCTIONb3YEMBIX JI1 CO3AAHUS aKTUBHOW CpeJlbl BOJOKOHHOTO
nazepa

3.1 DHepreTHyecKkue YpPOBHH JJIEKTPOHHBIX COCTOSIHUNA MOHOB UTTepOus. CedeHHs MOIVIOMICHUS H
JIOMHUHEcLeHIuH. TeMinepaTypHasi 3aBUCUMOCTb 3TUX CEYEHUH.

3.2 DHepreTUYecKue ypOBHH JICKTPOHHBIX COCTOSHHUI MOHOB 3pOwust. MtTepOuii-opOuenas nazepHas
cpena. MexaHu3M Kpocc-pellakcanui.

3.3 CgoiicTBa Opyrux peIKO3eMEeIbHBIX HOHOB: TYJIHNA, HEOIUM.

4. KOMIIOHEHTHI UHTErPATbHONU BOJIOKOHHOM ONTUKU

4.1 BoJOKOHHO-ONTUYECKUE OTBETBUTEIN U OOBEANHUTEIH.
4.2 BonokoHHo-onTrdeckue n3onaropsl. ekt Dapanes.
4.3 Bonokonnsie WDM-(unsTpsl.

5. HOJ'IyrIpOBO):[HI/IKOBBIC JIA3CPHBIC NUOABI, UCITIOJIB3YCMBbIC TSI HAKAQYKU BOJIOKOHHBIX JIa3€POB

5.1 IlonynpoBOAHMKOBEIE JTa3€pHBIE JUOABI HA IBOMHOMN reTEPOCTPYKTYpE.
5.2 CBolicTBa MOTYNPOBOIHUKOBBIX CTPYKTYP Ha OCHOBE apCEHUAA TaJUIHs.

6. MCTO,Z[BI pacucTa pa60‘lI/IX napaMeTpoOB BOJIOKOHHOIO JIa3Cpa

6.1 Ompenenenue nopora reHepanuu U 3QPeKTUBHOCTH MPeoOpa30BaHUsl BOJIOKOHHOTO J1a3epa.
6.2 Pacuer k03¢ $UIIMEHTOB yCUIICHHUS U MTHBEPCUH B aKTUBHOM Cpejie.

6.3 OueHka ynciia IpOCTPaHCTBEHHBIX MOJ B PE30HATOPE.

6.4 Pacuet sHepruu Ja3epHbIX UMITYJIbCOB.

7. TennoBsie 3 QEeKTH B BOJIOKOHHBIX Jla3epax

7.1 OCHOBHBIE MEXaHNU3MBI pa30rpeBa aKTUBHOTO ONTHYECKOTO BOJOKHA.

7.2 Teoperwmueckuii pacyeT BENMYMHBI pa3orpeBa HA OCHOBE pCIICHHS  YpPaBHEHHS
TETIONPOBOIHOCTH.

7.3 TernoBble 3¢ (heKThl B aKTUBHOHN Cpejie BOIIOKOHHOTO Jia3epa.

7.4 OnieHKH IpeaeTbHBIX MOIITHOCTEN B BOJIOKOHHBIX JIa3€POB.

7.5 DKkcniepuMeHTaIbHbIE METOJUKH U3MEPEHHUS TEMIIEPaTyPhl B BOJIOKHE.

8. Henmneiinbie 3¢ ¢exThl B BOJIOKOHHBIX Jla3zepax. PaneeBckoe paccesnue, BKP, BPMb

8.1 BzanmopeiicTBre ONTHYECKOTO U3IYYEHHSI CO CPEIOH.
8.2 Tlornomienue u paccessHue U3TyUEHUS B Cpee.

8.3 BrinyxaenHoe KOMOHWHAI[MOHHOE paccesiHue, BBIHYKJCHHOE paccesiHue
MannensmtaMma-bpusitoeHa.

9. Tunsl MOIUMEPOB, UCHOJB3YEMBIX JIJISi HOKPBITUS ONTHYECKUX CBETOBOJIOB U UX CIEKTPaJbHBIC
CBOMCTBa

9.1 OcHoBHBIE KJIacChl TOTUMEPOB, UCTIOIB3YEMBIX B BOJJOKOHHOW OTTHKE.
9.2 lomumumetmincmiokcansl (PDMS) n ux Mexanndeckue, ONTHUECKHE U TEIIJIOBBIE CBOMCTRA.

9.3 TeMmnepaTypHble 3aBUCUMOCTU JUAJIEKTPUYECKON MPOHUIIAEMOCTH M IOKa3arels IperloMIICHUs
MTOJINMEPOB.
9.4 TemnieparypHble 3aBUCUMOCTH ONTHYECKUX CIIEKTPOB MIOJIUMEPOB.

10. Pa,[[I/IO‘laCTOTHaSI HUMIICJaHCHAs CIICKTPOCKOIHNA ONITUYCCKUX BOJIOKOH



10.1. OcHoBHBIE TPHUHIMIBI M OONACTH MPUMEHEHUS METOAa PaJHOYaCTOTHOW HMMIICIaHCHON
CHEKTPOCKOIIHH.

10.2. Meroauka u3MepeHus: TeMIIepaTypbl OIITUYECKOTO BOJIOKHA B YCJIOBUSX FE€HEpALlUU U YCUIICHUS
MOIIIHOTO ONTHYECCKOTO W3IyYEHHs, OCHOBaHHAs Ha METOAE pPaJuo4acTOTHOW HMIIEIaHCHOU
CIIEKTPOCKOIIUH.

11. MeTonp! omnpeneneHus] KOHBEKTUBHOTO KOA((UIMEHTa TEINIO0OMEHa ONTUYECKOTO BOJOKHA C
OKpY>Karoleu cpenoit

11.1. VYpaBHeHHME TEIUIONPOBOAHOCTH. 3HadeHue Kkoddduuumenra TtermiooOMeHa [UIsl pacuera
TEMIIEpPaTyPHOTO paclpeeIeHus.

11.2. Dmmmpuueckue GopMyIbl AJisl pacdeTa KOHBEKTHBHOTO ko3 duiineHTa TernoooMeHa.

11.3. Yucno buo u 3akon Hetorona-Puxmana.

11.4. DkcriepuMEHTaIbHBIE METOJBI OMpPENEIeHNs KOHBEKTHBHOTO Ko3(dduimenra temmoooMeHa
ONTUYECKOTO BOJIOKHA C OKPYKAIOUIEH Cpelon.

12. ®u3ndecKoe 1 MaTeMaTHYECKOC MOACIIMPOBAHUC PA30rpeBa aKTUBHOT'O BOJIOKHA

12.1. ®dusnyeckoe MOAEIMPOBAHUE PA30TPEBa ONTHYECKOTO BOJIOKHA M pacyeT KOHBEKTHBHOTO
ko3 urieHTa TEMI00OMEHA TTOMMEPHOH 000JIOUKH C OKPYKAIOIIEH CpeIoH.

12.2. Co3nanue MoJieu ONTHYECKOTO BOJIOKHA B MaremartmueckoMm nmakere COMSOL Multiphusics.
I'eomerpuueckoe pazdreHne U METOL KOHEUHBIX 3JIEMEHTOB.

12.3 3aganue pu3NIECKUX CBOWCTB MaTe€prajIoB, MOACIbHBIX YPAaBHEHHUI U TPAHUYHBIX yCIOBHH.
12.4 Pacuer TemmnepaTypHBIX IOJieHi B BOJIOKHE C BapbHPOBAHWUEM MapaMETPOB U HCIOJIL30BAHUEM
pa3IMuHbIX MOJEJIEH pa3orpesa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Imutpues B.I"., Tapacos JI.B., [Ipuknaanas HenuHeiHas ontuka / 2-e nznanne M.: OuU3MatiuT,
2004.
2. IImxtur A.H. OnTrueckas 1 KBaHTOBas eKTpoHuKa. M.: Breicmras mkomna, 2001.
3. briuctanos A.A., Kpuctaiuiel KBaHTOBOM 1 HenMHEHON omrtuku / M.: «Mmucwucy, 2000.
4. VUanoB A.b. BonokoHHas ONTHKA: KOMIIOHEHTBI, CHCTEMBI TTepeiavyn, U3MepeHus. M.:
CAUPYC-CUCTEMC, 1999.

JomnonHurensHas aureparypa
1. Hlyp M. ®wuzuka moaynpoBOIHUKOBEIX IpruOOpoB. B 2-x Tomax. Ilep. ¢ aarn. M.: Mup, 1992.
2. XK. 1. Andepos. «/IBoliHBIEC TETEPOCTPYKTYPbI: KOHLIEIIUN U IPUMEHEHNS B (PU3UKE, SIEKTPOHUKE U
texnoaorum» // YOH, T.172, Ne 9, ¢.1068-1086, 2002.

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

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



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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JICKIIUOHHBIX 3aHATUAX UCIIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIIOYad ACMOHCTpPAUIO

MpEe3EHTALUN.
9. MeTonuyeckne yKazaHus JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

1) nocerenue Bcex JEKUUI 1 CEMUHAPOB, MIPETYCMOTPEHHbBIX y4eOHBIM IJIAHOM; BEAEHHE KOHCIIEKTOB
3aHATUH; aKTUBHOE y4acTHe B 00CYKICHUU JIEKLUH 1 CEMUHAPOB;

2) BaXXHO AOOUTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K
[IPETIO/IaBaTeI0 Ha JIEKIIMY WK K I0KJIa{4MKy 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

Pa3paborunk: P.U. laitnynnux



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)

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

UCCIIE0BaHNA [MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX

MAaTEMAaTHYCCKUX TUCIUIIIINH

2. Iloka3are i OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrate uszydyeHus: QUCHUILUIUHBL «DU3UUYECKUE U MATEMaTUYECKHE OCHOBBI I'€HEpPAllMM U3Iy4YCHUS B
AKTHUBHBIX CBETOBOJIAX» OOYUAIOIIMNACS JOJKCH:

3HATb:

[J OCHOBHBIC TIOHSITHS BOJIOKOHHOMW ONTHUKH M JIA3epHON (DU3UKH;

[/ OCHOBHBIE 2IEMEHTHI KOHCTPYKIIMH HEMTPEPHIBHBIX BOJIOKOHHBIX JIA3€POB;

[J cBoicTBa peAKO3EMENIbHBIX MOHOB, UCIIOJIb3YEMBbIX AJIS CO3JJaHUs aKTUBHOU Cpeibl;
[/ OCHOBHBIE MEXaHU3MBI pa30orpeBa B aKTUBHOM JTa3epHON cperie.

yMeThb:

[J paccuuThlBaTb OCHOBHBIE I1apaMeTpbl AKTUBHBIX ONTHYECKUX CBETOBOAOB M MHTErPaJIbHBIX
BOJIOKOHHO-ONTHYECKUX KOMIIOHEHT, HEOOXOOUMBIX [UIA CO3JaHUs Jlazepa ¢ TpeOyeMbIMH
XapaKTePUCTUKAMU;
[J paccuuThIBaTh KOA(PPHUIMEHTH! YCUIICHUSI 1 HHBEPCUU B aKTUBHOU cpere;
[J onpenensTh KOJIMYECTBO IIPOCTPAHCTBEHHBIX MOJ] BOJIOKOHHOI'O JIa3epa.

BJIaJeTh:

] Teopueil pacmpocTpaHeHHs U IPeoOpa30BaHuUs ONTHYECKOTO N3Ty4YEHHs B aKTUBHOM BOJIOKHE;

[] MeromaMM MAaTeMaTHYeCKOTO MOJCIUPOBAHMS TEIUIOBBIX IPOLIECCOB B AKTHBHOM BOJIOKHE B
YCIOBHUSIX PeoOpa30BaHUsI Ja3epHOTO U3ITyUCHHUS;

[J 3HaHUSAMH O TpolIeMax reHepaluy MOIIHOTO Ja3epHOT0 U3IY4YEeHHUS B ONITHYECKUX CBETOBOAAX.

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 JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHON TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI JJIS IIOATOTOBKH K HH(b(bepeHHHpOBaHHOMy 3a4CTy:

1. OcHOBHBIE TOHSTHSA Ja3epHON (PUZUKU
2. IlpuHnunel co3ganus U paboThl BOJIOKOHHOTO Jiazepa

3. CBoiicTBa peaKO3eMENbHBIX HOHOB, MCIOIb3YEMbIX IS CO3JaHUsl aKTHBHOW Cpebl BOJOKOHHOTO
naszepa

4. KoMmoHeHThI HHTErpajJbHONW BOJIOKOHHOM ONTHKH

5. IomynpoBOIHHUKOBBIE Ja3epHbIE AUOBI, HCIIOJIB3yEMbIE [l HAKaYKH BOJIOKOHHBIX JIa3€pOB
6. Mertozp! pacyera paboynx napaMeTpoB BOJIOKOHHOTO J1a3epa

7. Tennosblie 3(h(heKThl B BOTOKOHHBIX JIazepax



8. Henwunueiinbie 23 QeKThl B BOJIOKOHHBIX Ja3epax. PaneeBckoe paccesnue, BKP, BPMb

9. Tunsl n0IMMEPOB, UCIOJIbB3YEMbIX AJIS IOKPBITUS ONTHYECKHUX CBETOBOIOB M UX CIEKTPAJIbHBIE
CBOICTBa

10. PagrioyacToTHas IMITEJaHCHAS CIIEKTPOCKOIHSI ONTHYECKUX BOJIOKOH

11. Metoapl ompeneneHusi KOHBEKTUBHOTO KO3(QQHIMEHTa TermIooOMeHa ONTUYECKOr0 BOJOKHA C
OKPY’KaroIllel cpenoit

12. ®dusnyeckoe U MaTeMaTHYECKOE MOZIEIMPOBAHUE Pa30rpeBa aKTUBHOI'O BOJIOKHA

Kpurepun oneHnBanus
10 6ainos — (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 YHWCIIE Ha HMHOCTPAaHHOM SA3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPOPECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CIOKHBIE NpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI;
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEIIMIX U HAPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CHCTEMaTU3UPOBAHHbBIE, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHUE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOM U JIOMOJHU "TEIbHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOPaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHI), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHAIBHBIX 3a/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MPOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI TrocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* aKTHBHAs CaMOCTOsTeNIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

¢ MCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUU (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,



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

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

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaTbhb UM KPUTHUYCCKYHO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3NPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMBl;

*  HCIOJIb30BaHUE HEOOXOIUMOH HAay4YHOW TEPMHMHOJOIMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCH], YMEHHE AeNaTh 000CHOBAaHHBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPo(ecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CaMOCTOSATEIEHO MPUMEHSTh 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 CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HCITIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

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

* CHOCOOHOCTh CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 porpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

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

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

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

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCMOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

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

* YMEHHE 0] pPyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpPaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO TMOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOMW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJIOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUIECTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

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

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

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

° (I)paFMeHTapHLIe 3HAHUA B paMKax 06pa30BaTean0r0 CTaHdapTa,



. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO JUCIUIUIMHEI, HAJIWYUE B OTBETE TI'PYOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

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

1 6amt — (HEYIOBJIETBOPUTEJIBHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaX 00pa30BaTeIbHOTO CTAHIAPTa WU OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuasbl, onpeaesonue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBenenun auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs 1Mo OMiIeTy He JOJDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



