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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

0 TUCHUILINHE: ®duznyeckre 0CHOBBI (DOTOHUKH
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOArOTOBKHU: ®du3nKa MePCIeKTUBHBIX TEXHOJIOTUN: JIEKTPOHUKA ¥ KBAHTOBBIE TEXHOJIOTHH

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 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
O.A. PaOymikuH, kang. pus.-mar. HayK, CTapIINA HAyYHbBIH COTPYIHUK

[Iporpamma obcyxnena Ha 3aceganuu kagenps! poronuku 03.03.2023



AHHOTANMA

Kypc "®usnueckue OCHOBBI (HOTOHHUKH" MpPEAyCMarpuUBacT H3Y4YCHHE OCHOB (DOTOHMKH, BKIIOYAIOIIEH
KBAaHTOBOH 3JIEKTPOHUKY, UHTETPaJIbHYIO U HEITMHEHHYIO OITHKY.

1. lean u 3apa4un

Henp AucoMnInHbI
- U3y4eHUE OCHOB (DOTOHMKH, BKIIOUAIONICH KBAaHTOBOM IEKTPOHUKY, HHTETPAJbHYIO U HEIMHEHHYIO
OITHKY.

33)13‘11/[ JAUCHUIIINHBI
- U3YyUCHUC MCTOA0B I'CHCpAllU, pCTUCTPALIUU 1 Hp606p3.30BaHI/I$I CBCTOBOT'O U3JTYUCHMU,
- 3HAKOMCTBO C pa3JIMYHbIMU OIITUYCCKUMU IJICMCHTAMU U YCTPOﬁCTBaMH;
- U3YUCHUC OCHOB KPUCTAJUIOOIITUKH, BOJIOKOHHOH M HHTeraJ'IBHOfI OIITUKH,

- 3HAKOMCTBO C COBPEMEHHBIMH ONTHYECKHMH TEXHOJOTHSAMHU Nepenayd, 3alliucH H 0o0padoTKu
nHpOpMaIInH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30oBbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIBUTAaTh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAUeCTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- TEOPETHYECKHUE OCHOBBI KBAaHTOBOW JJIEKTPOHUKH, HEIWHEHHOW ONTHUKH, KPHUCTAIIOONTHKH,
BOJIOKOHHOM M MHTErPAJIIBHOW ONTUKH;
- YCTPOICTBO ¥ NPUHIMI PaOOTHI PA3IMYHBIX ONTUYECKUX IEMEHTOB, UCIIOJB3YEMBbIX I TeHEepaluHy,
perucTpanuy u npeodpa3oBaHus U3ITyUSHHS ONTHYECKOTO ANaMa3oHa.

YMETb:

- CAaMOCTOSITEIBHO U3y4aTh JIUTEPATypy U HaydHBIE CTAThU 110 (POTOHHUKE;

- pa3duparbCsi B CBOWCTBAX M XapaKTEPUCTHKAX PA3IMYHBIX KOMIIOHEHT, NPHOOPOB M YCTPOMCTB,

UCTIONIb3YEMBIX B KBAHTOBOM DJICKTPOHUKE, HEJTMHEHHOM ONTHKE, BOJIOKOHHOW M MHTETPAIbHON ONTHKE.
BIIAJICTh!

- TCOPETHYECKHMMHU MOJEIISIMH, HCIOJIBb3YEMbIMU JUIS OMMCAHUS MPOIECCOB M SIBICHUH pPa3IHMYHBIX

obnacreil GOTOHHUKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Ieneparnms ANEKTPOMArHUTHOTO ] 5
U3ITy4eHHS
OcHoOBHBIE 3JIEMEHTbI
2 MOJYIPOBOJJHUKOBOH  ONITOAICKTPOHUKHU 8 5
3 OCHOBHBIC SIBJICHUSI HEIMHEWHON ONTUKU 3 3
4 Hcrnonb3oBaHne KPUCTAIIOB B ONITHUKE 6 2
5 OCHOBHBIE ~ 2JIEMEHTHI  BOJIOKOHHOM 10 5
OIITHKH
6 OCHOBHBIE ~ DIIEMEHTBl ~ MHTETPaJbHOU 10 5
OIITHKH
7 OCHOBBI ~ ONTHYECKOW  mepenayun Hu 10 5
00paboTKy HHPOPMALTUT
Hroro yacos 60 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. I'enepanus 3MeKTPOMAarHUTHOTO U3TY4YCHUS

1.1. HpI/IHL[I/IHLI TeHCpallun  3JICKTPOMArHUTHOI'0  U3JIYUCHUA. Yp ABHCHHUA JI1  OINMCAaHHA
3JICKTPOMArHUTHBIX BOJIH.

1.2. KorepeHTHBIE HCTOYHHUKHU CBETA — JIa3€PHI.
1.3. KBaHnTOBBIE T€HEPATOPHI JIa3€PHI.

2. OCHOBHBIE 3JIEMEHTBHI [10JIYIIPOBOIHUKOBOM ONTOAIEKTPOHUKH

2.1. TlonynpoBomHWKKH P U n TUNOB, p-n mepexoa. CBeroamonsl. [ToaympOBOJHUKOBBIC J1a3ephl.
[TonynpoBOJHUKOBBIE — ONTHYECKHE  YCHIUTENH. [lodynpoBOIHHKOBBIE — (OTONPUEMHUKH U
(hOTORIIEMEHTHI.

3. OCHOBHBIC SIBIICHUSI HEIMHEHHOW OITHKU

3.1. PaneeBckoe paccesHUE CBETA .
3.2. KomOuHanmoHHOe paccesHue cBeTa, MaHaenbpITaM- bpriuito3HOBCKOE paccestHue CBETa.
3.3 MHoro(hoTOHHBIE MTPOLECCHI.

4. Mcrionp30BaHue KpUCTAJUIOB B OIITHUKE

4.1. JlazepHble kpuctamuibl. HenumHelHO-oNTHYECKHUE KpUCTAIIbl. [eHepanus rapMOHUK JIa3€pHOrO
W3ITy4eHHUd, TIPSIMOE JETEKTUPOBAHUE CBETA.

4.2. DAEKTPOONTHYECKHE KPUCTAIBI (MONSPU3ANMOHHO 3aBucuMbie 3(dekror). Kpucrammsr B
aKyCTOOIITHKE.



5. OCHOBHBIE JJIEMEHTEI BOJIOKOHHON OIITHKHU

5.1. TlaccuBHBIE KBapleBble BOJIOKHA. AKTHUBHBIE KBAapLEBHIE BOJOKHA, JIETHPOBAHHBIE
PEAKO3EMENBbHBIMU MOHAaMU. bperroBckue pemeérkd. BoJOKOHHBIE OTBETBUTENU. BOJIOKOHHBIE
M30JTOPBI. BOTOKOHHBIE T1a3ephl. BOJIOKOHHBIE YCUITUTENH.

6. OCHOBHEIC DJIEMEHTHI HHTGFpaJ'ILHOﬁ OIITUKH

6.1 IlnanapHbIe CBETOBOABI, NEpeaya ONTUYECKUX BOJIH IO IUIAHAPHBIM BOJMHOBOAaM. IlnanapHeie
MYJIBTUILIEKCOPBL. JleMynbTHIIeKCOpbl. FIHTerpajibHble ONITHYECKHE CXEMBI.

7. OCHOBBI OITUYECKOH Mepeiadyi 1 00padoTKU HHPOPMAILTUU

7.1 @opmupoBanne WHPOpPMAIMM C TIOMOINBIO ONTHYECKHX CUTHAJIOB. BBeneHue wu
pacnpocTpaHeHHe B Cpe/ie ONTUYECKOro U3IIydeHus, Hecyero ndopmanuio. [Ipuém u n3sneuenune
OINITHYECKON MHpOpMALINH.

7.2 TlocTpoeHre U OCHOBHBIC AJIEMEHTHI BOJOKOHHO-ONTUYECKUX JIMHUN CBSI3H (MH(POpMAIMOHHBIC
cetr). ONTUYECKUI KOMITBIOTED.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
1. Imutpues B.I", Tapacos JI.B., [Ipuknaanas HenuHeiHas ontuka / 2-e nuzganue M.: Ou3mMaTiuT,
2004.
2. IMuxtun A.H. OnTuueckas 1 KBaHTOBas 2MeKTpoHUKa. M.: Bricmas mkosna, 2001.
3. biucranoB A.A., Kpucramibl KBAaHTOBOHM M HelMHEHHON onTHkH / M.: «Mucucy, 2000.
4. Arpasain I'. Henunelinasg BonokoHHas ontuka. Mup, M., 1996

JomnonHurensHas aureparypa

1. lyp M. ®usuka noaynpoBOIHUKOBEIX IpuOopoB. B 2-x Tomax. Ilep. ¢ anrm. M.: Mup, 1992.
2. K. U. Andepos. «JIBoliHBIEC TETEPOCTPYKTYPhI: KOHIICTIIIUN U IPUMEHEHHS B (DU3HKE, IITEKTPOHUKE U
texHomorum» // YOH, T.172, Ne 9, ¢.1068-1086, 2002.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATUAX UCTIOJIB3YIOTCS My.]'ILTPIMeI[HﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAauO Hpe3eHTaL{HI7L

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CTyneHT, W3ydYaroNmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerate M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA 111 PELICHUs Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTEIEHOM PaboThI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAaaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKON 3aHATUH.



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: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaspaGorunkm:

A.B. KonsiiikuH, kaHa. ¢u3.-MaT. HayK
O.A. PaOymikuH, ka1, Guz.-Mar. HayK, CTApIINA HAYIHBIH COTPYTHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemiars 3ajadu, B ToM uncie paspadareBarh u  [[IK-1.2  CmocoOGeH  BbIABUTATH  THIOTE3BI, CTPOUTH
KCCJIeIOBAaTh MaTEMAaTHYECKUE MOICTH MareMaTH4ecKue MOJAETH JUISl  OMUCAHHWS H3y4aeMBIX
M3y4YaeMbIX SIBIICHUN U TIPOIIECCOB, CHCTEMHO  |SIBJICHHI W TIPOIECCOB, OIICHUBATH KAYECTBO pa3pabOTaHHOMN
aHAIIM3UPOBATh HAYYHbIC TPOOJIEMBI, TONyYaTh |MOJEIH

HOBBIC HAayYHBIC PE3YJIbTaThI [MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
AKCIIEPUMEHTAIIHBIE METOABI UCCIIENOBAHUN K KOHKPETHOU
HAy4YHOW 3aJa4e W HHTEPIPETUPOBATH  IOJyYCHHBIE
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus quCIUIUIMHE « DU3NYeCKre 0CHOBBI (DOTOHUKM» O0YUarOIIHIICS TOJIKEH:

3HAThb:

- TEOPETHYECKHUE OCHOBBI KBAaHTOBOW DJJIEKTPOHWUKH, HEIWHEHHOW ONTHUKH, KPHUCTAIOONTHKH,
BOJIOKOHHOM M MHTErPAJIIBHONW ONTUKU;
- YCTPOICTBO ¥ NPUHIMI PaOOTHI PA3IMYHBIX ONTUYECKUX IEMEHTOB, UCIIOJIB3YEMbIX I TeHEepaluHy,
perucTpanuy u npeodpa3oBaHus U3ITyUSHHs ONTHYECKOTO ANaMa3oHa.

YMeThb:

- CaMOCTOSITEIILHO U3Yy4aTh JINTEPaTypy U HAyYHBIEC CTaThH 1O (POTOHHUKE;

- pa30uparbCsi B CBOMCTBAX M XapaKTEPUCTHKAX PA3IMYHBIX KOMIIOHEHT, HPUOOPOB M YCTPOMCTB,

HCIIOJIB3YEMBIX B KBAHTOBOW AJIEKTPOHUKE, HETMHEHHON ONTHKE, BOJIOKOHHON M HHTErPaJbHOM ONTHKE.
BJIaJeTh:

- TCOPETHYECKHMMHU MOJCIISIMH, HCIOJIb3YEMbIMU JUIS OMMCAHUS MPOIECCOB M SIBICHUH pPa3IHMYHBIX
obnacreil GOTOHHKH.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJISL OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpoC B
Hayaje 3aHATUSA 110 TeME IPEABIIYIIEro 3aHATHS

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. IlpuHuunBl TreHepaluu  3JIEKTPOMAarHUTHOIO  W3IY4YeHMsA. YpaBHEHHUs s OIMCaHMs
3JIEKTPOMArHUTHBIX BOJIH.

. KorepeHTHBIC HCTOUHUKHU CBETA — JIa3ePhI.

. KBaHTOBEIC TeHEpaTophl Ma3ep

. [ToympOBOHUKH P ¥ N THUIIOB, P-N MEPEXO/I.
. CBeTOUOMdBL.

2

3

4

5

6. IlonynpoBOAHUKOBBIE JIA3€PHI.

7. IlomynpoBOTHUKOBBIE ONITHYECKHUE YCUIIUTEITH.

8. IomynpoBogHIKOBEIE POTOMPUEMHUKH U (HOTOAIIEMEHTHI
9. PaneeBckoe paccesiHue CBETa

1

0. KOM6I/IHaL[I/IOHHOG paccesasHuc CBCTa, MaH,[[eJIBHJTaM-BpI/IHJI}OI)HOBCKOC paccesaHuc CBCTA.

11. MHOTrOhOTOHHBIE IPOTIECCHI
12. JIazepHble kpuctaiuibl. HenmnHeiHo-onTHYeCKUE KPUCTAIIIBL.
13. I'eneparnys rapMOHUK JIA3€PHOTO M3IYUYEHUs, IPIMOE AETEKTUPOBAHNE CBETa




14. DnekrpoonTHYecKUe KPHUCTAUIBI (MONSPU3ANMOHHO 3aBHCHUMBbIe d(dekTs). Kpucramier B
aKyCTOONTHKE

15. IlaccuBHBIC KBapUCBbIC BOJIOKHA. AXTHBHEBIE KBapUCBbIC BOJIOKHA, JICTUPOBAHHBIC
PCAKO3EMEIIbHBIMA HOHAMMU.

16. bperroeckue peméTKu.

17. BojoxkoHHBIE OTBETBUTENHU. BoONOKOHHBIE H30MATOPHL. BonokoHHBIE Ja3epbl. BoloKkoHHBIE
YCUIIMTENN.

18. [InanapHbie CBETOBOJBI, IEpEaaua ONTUYECKUX BOIH MO IJIAHAPHBIM BOJIHOBOAAM.

19. I[InanapHbie MyIBTUILIEKCOPHL. [JeMynbTurekcopsl. UHTerpanbHble ONTUYECKUE CXEMBI
20. @opmupoBanue HHPOPMAIIH C IOMOIIBIO0 ONTHYECKUX CUTHAJIOB.

21. Beenenue u pactipoCcTpaHEHHUE B CPEIe ONTHIECKOTO H3ITYUYSHUS, HECYIIeTo NH()OPMAIIHIO.
22. Ilpuém u U3BIICUCHUE ONTHYECKON HHPOpMAIIHH.

23. TlocTpoeHHE W OCHOBHBIC DJICMCHTHI BOJOKOHHO-ONTHYCCKUX JIMHHUHA CBSI3M (MHOOpMAIMOHHBIC
CETH).

24. OnTU4ecKuit KOMITBIOTED.

Kpurepun onennBanus
10 6amnoB — (ITIPEBOCXOHO):

*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEIEIbI;

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIb30BaTh B MIOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP@KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHU peIIaTh CIOKHBIE NpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,

* yMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLEHIMIX 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):

* CHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HayYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CAMOCTOSATENIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOieMbl B HECTaHIAPTHOM
CUTyallud B paMKax Y4eOHOW MpOorpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHOW POTpaMMO TUCTIUITITHBI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLUUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHUX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

8 6awios — (IIOYTU OTVIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MPOrpaMMel;

*  HCHOJb30BaHHUE 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 TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON NpOrpaMMel;

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



*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCIUIUINHE U JlaBaTh UM KPUTHYECKYIO OIICHKY C TO3WIMA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

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

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHOW MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PaAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO NPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH NpOrpaMMel;

®* YCBOCHHUC OCHOBHOH JINTCPATyphl, peKOMeH,Z[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSAX, KOHUEHIMAX M HANPABICHUAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAs CcaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA HAa BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTAapHeM y4eOHOW IHMCHUIUIMHBI, YMEHHE €ro WCIOJIbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSTENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCII0OJIb30BaHUC Haquoﬁ TECPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHNE WHCTPYMEHTApueM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX M HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTAHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOMH MPOTpaMMOi TUCIUILTHHBL;



*  HCHOJb30BaHHE HAYYHOW TEPMHUHOJOTHH, M3JOKEHHE OTBETAa HAa BOMPOCHI C CYIIECTBEHHBIMHU
JIMHTBUCTHYECKUMH U JIOTHYECKUMU OIINOKAMU,

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCUIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (TUIOBBIX) 3a]1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HANpPaBIECHUSX H3ydaeMou
JIHMCIHILINHDI,

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

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaH/APTa;

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

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO UCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOHEHUS
3aJIaHH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

IMpu npoBenecHun auddepeHUpPoBaHHOrO 3aueTa oOydaromemycs npeaocrtapisercs 30 MUHYT Ha
noAroToBky. Onpoc 00ydaromerocs mo OUIeTy He JOJDKESH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacOB
B YCTHOU ¢opme.



