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: HOJ'IyrIpOBOZ[HI/IKOBBIe JIa3€pPhbl
0 HANIPaBJICHUIO: SHGKTpOHHKa 1 HAaHOQJICKTPOHHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: dusnka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

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

Kypc: 2

kBaTuuKkanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: O.A. Pa0OymikuH, kang. pus.-mar. HayK, CTapIIMA HAyYHbBIH COTPYIHUK

[Iporpamma obcyxneHa Ha 3aceqanuu kadeapsl poronnku 29.05.2020



AHHOTANMA

Kypc "llomynpoBopHuKOBBIE Ja3epbl" NpeaycMaTpuBaeT H3ydeHHE (HU3MUYECKHX OCHOB, YCTPOWCTBA H
NpUHINIA pabOTHI MOIYTIPOBOAHUKOBBIX Ja3€POB.

3amaun Kypca:
* 1I3ydeHue CBOMCTB MOIYIIPOBOJHUKOBBIX I€TEPOCTPYKTYD;

* N3yyenue ycTpoiicTBa M CBOMCTB pa3iIMUYHBIX THUIIOB I10OJYNPOBOIHUKOBBIX Ja3€pOB, M3rOTOBJIECHHBIX Ha
OCHOBE IFETEPOCTPYKTYP.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:
YCTpOUCTBO ¥ IPUHIAI PaOOTHI OTYTIPOBOHUKOBEIX JIA3€POB
Haznauenue u 061acTh MPUMEHEHHS TOTYIIPOBOIHUKOBBIX J1a3€POB

VYMeTs:
[lorumarh W aHaNWM3WPOBATH COBPEMEHHYH) HAY4YHYIO JHUTEpaTypy II0 TIOJYIPOBOIHUKOBBIM JIa3epam

Bnaners:
TeopeTrueckMMH aclieKTaMH OTMCAHUS CBOMCTB IMOJYIPOBOIHMUKOB U MOJIYIIPOBOAHUKOBBIX T€TEPOCTPYKTYD.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

1. DneKTpOHHO-ABIPOYHBIH (p-N) TEpexox

2. JIBoitHas reTepocTpyKTypa p-n-n+

3. dusnueckre NPUHIKIBI pabOTHI MOIYIPOBOAHUKOBBIX J1a3€pOB

4. Mo1HbIe MOIYIPOBOIHUKOBBIE JTa3€PHBIE THOIBI

5. IomaynpoBOJHHUKOBBIE JIa3ePhl C 0OPATHOM CBSA3BIO

6. OCOOCHHOCTH M YCTPOICTBO Pa3IMYHBIX TUIIOB MOJYIPOBOIHUKOBBIX JIa3€POB

1. leau u 3apauun
eap AUCUMNIMHBI

¢ HU3YYCHUC (1)H3PI‘IGCKI/IX OCHOB, YCTpOﬁCTBa U HIpUHOUIIA pa60TBI MOJIYIIPOBOAHUKOBLIX JIa3CPOB.

3agaum AU COMIIHHBI
* M3y4eHHUE CBOMCTB MOIYIIPOBOJHUKOBBIX FE€TEPOCTPYKTYP;

* U3y4EHUE YCTPOMICTBa U CBOMCTB pa3iIMUYHBIX THUIIOB I1OJIyIIPOBOJHUKOBBIX J1a3€pOB, U3TOTOBIEHHBIX
Ha OCHOBE F€TEPOCTPYKTYP.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
[IK-1 CrocoGen craBuTh, HOpMann30BLIBaTh U |PC3Y/IBTAThI

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |ABJIEHUH M MPOLECCOB, OLEHUTh KavyeCTBO pa3pabOTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJy4YaTh |MOJEIN




HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoaWTh, aHAIM3UPOBATH M 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- YCTPOKCTBO ¥ MPUHITUN paObOTHI MOIYITPOBOIHUKOBBIX JIA3€POB;
- Ha3HaueHHUE U O0JIACTh MPUMEHEHUS MOTyPOBOIHUKOBEIX JIa3€POB.
YMETh:
- IOHUMATh U aHAJIU3UPOBATH COBPEMEHHYIO HAyUHYIO JIUTEPATypPy MO MOTyIPOBOJHUKOBBIM JIa3epaM.
BIIA/IETh:
- TEOPEeTHYECKMMH acleKTaMH OMNHCAHHUS CBONCTB TMOJYMPOBOAHUKOB U TOIYNPOBOAHUKOBBIX
FETEPOCTPYKTYP.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 DNEeKTPOHHO-ABIPOUHBIH (p-1) Mepexosn 2 4
2 JIBOiiHasI reTepOCTpyKTypa p-n-n+ 4 4
3 dusnueckue TPUHIIATIBI paboTHI 3 4
MOJTYTIPOBOJJHUKOBBIX JIa3€POB
4 MoliHble MOTYTIPOBOAHUKOBBIC JIa3EPHBIE 6 4
JHOJIBI
5 [TonmynpoBOTHUKOBEIE Ja3epol c 4 6
00paTHOH CBS3BIO
6 Oco0eHHOCTH M yCTPOHCTBO Pa3IUYHBIX 6 3
THUIIOB MTOJYTIPOBOTHUKOBBIX JIA3€POB
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. DneKTpOHHO-ABIPOYHBIH (p-N) TEpexoa

DNEeKTPOHHO-ABIPOYHBIN (P-n) Iepexoa. DHepreTHueckas 30HHas AuarpaMmma p-n Iepexoaa, ypoBeHb
@epmu. XuUMHUYECKMH IIOTEHLMAJ, 3JEKTPOHHOE CpeacrBo . PacnpeneneHue 3JIEKTPOHHBIX
COCTOSSHUH B TOMOTEHHOH CTPYKType p-n mepexona. lloreHumanbHbIi Oapeep B p-n mepexoie.
luprna u EMKOCTh 00MacTH p-n nepexona. MHXKeKIus HeOCHOBHBIX HOCHTENEH B p-n Mepexojie Mpu
NPWIOKEHUH TPSIMOTO HalpsKEHUS.

2. JIBoitHas reTepocTpyKTypa p-n-n+




OHepreTudecKkas 30HHAs AuarpaMma JBONMHON I€TepOCTPYKTYpbl p-n-n+ B YCJIOBUSAX TEILIOBOIO
paBHOBecHsl. DHEpreTUdecKkas 30HHAs AdarpamMma JBOMHOM TeTepoCTPYKTYpBl p-N-n+ B YCIOBHAX
IIPUJIOKEHHOIO BHEILIHEr0 IEKTPUUYECKOro I0jsl. MeToibl H3TOTOBJIEHHUS I0JIYNPOBOIHUKOBBIX

TeTepPOCTPYKTYP.

3. dusnueckrue NPUHIKIBI pabOTHI MOIYIPOBOAHUKOBBIX J1a3€pOB

KBaHTOBBII TeHepaTrop, akTWBHAsl Cpena, CIIOHTaHHOE W BBIHYKACHHOE H3imydeHue. ONTHYeCKHUi
pe3oHarop, Mozl pe3oHatopa. KsasmypoBHu ®epmu Al SJIEKTPOHOB M JBIPOK, pacHpesieseHHe
Depmu. Ontuyeckue CBOWCTBA TETEPOCTPYKTYP. DPPEeKTsl B rerepocTpykTypax: 3¢pdexT
IIMPOKO30HHOTO  «OKHa», d(®dEKT OJHOCTOPOHHEW WHXKEKIUH, 3(PPeKT CcynepuHKeKIInH,
BOJIHOBOZIHBIN 3P eKT. YcoBHe yCHUIICHHUs, 3JIEKTPOHHAS TEMIIepaTypa.

4. MOH_IHLIG MOJIYIIPOBOJAHUKOBBIC JIA3CPHBIC JUOAbI

JIBoliHasi reTepoCTPYKTypa AJsl MOIIHOTO IOJYNPOBOIHUKOBOTO Jja3epa. IlosoCKOBBIM Ja3epHBIH
o Ha ocHoBe GaAs/AlGaAs rerepoctpykryp. [lapaMeTpbl MHOTOMOJOBOTO HM3ITyYEHHSI MOIITHOTO
MOJTYIIPOBOJHUKOBOTO  JIa3€pHOrO  AMOAA. MoOIIHbIE TOJXYIPOBOAHUKOBBIE JIA3€PHBIC JIHUOIBI
MHOT'OMOJIOBOTO H3JIy4€HHS Ul ONTHYECKONH HaKayKW BOJIOKOHHBIX JiazepoB. [loporosoe 3HaucHMe
TOKa WHXEKIMH MOLIHBIX MOJTYIPOBOJHUKOBBIX JIA3€PHBIX AUOIOB.

5. IonaynpoBOJHHUKOBBIE JIa3e€Phl C 0OPATHOM CBSA3BIO

YerpolicTBO, IPUHIMI PabOThI MOTYNPOBOHUKOBBIX JIA3€POB € pachpepeEHHON 0OpaTHOW CBA3BIO
(DFB). YcrpoiicTBo, MIpUHLIKIT PaOOTHI MOIYIPOBOAHUKOBBIX JIA3€POB C 0OPAaTHOM CBS3bIO HA OCHOBE
Bparrosckoro orpaxenus (DBR).

6. OcoOEHHOCTH U YCTPOMCTBO Pa3IMYHBIX TUIIOB MOITYTPOBOJHUKOBBIX JIa3€POB

[ToBepXHOCTHO U3I1y4arolKe [10JyTIPOBOIHUKOBBIE J1a3€phl C BEPTUKAIBHBIM PE30HATOPOM.
Kackannsle nomynpoBonHUKOBbIE Ja3epsbl. [1oaypoBoqHUKOBBIE J1a3epbl HA KBAHTOBBIX TOYKAX.
DOTONETEKTOPHI HA OCHOBE TE€TEPOCTPYKTYP.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHNS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

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

OcHOBHas JIuTEparypa
1. 1O IMutep, M. Kapnona. OcHoBbI pusuku nomynpoBonHukos. [lep. ¢ anrn. M. W. Pemmmnoii. [Tog pen.
b. I1. 3axapuenu. — 3-e uzn. — M.: ©DUIMATIINT, 2002.
2. Zh. 1. Alferov, Semiconductor heterostructures: Physical processes and applications. MIR, 1989.
3. Ulyp M. ®usuka noaynpoBOJHUKOBEIX MpHOOpoB. B 2-x Tomax. [lep. ¢ anr1. M.: Mup, 1992.
4. W. W. Chow and S. W. Koch. Semiconductor-Laser Fundamentals. Springer, Berlin 1999.
998.

JomnonHurensHas aureparypa
1. K.B. IllanumoBa. dusnka noiaynpoBoAHUKOB. M.: DHeproatomuszar, 1985.
2. bonu-bpyesuu B.JI.,Kanamnukos C.I. ®uzuka nonynposoanukos. M.:Hayka, 1990
3. H. Reick. Semiconductor Lasers:Basic Physics, Technology, and Design. Macdonald & Co, 1970.

7. llepedyeHn 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 TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHSATUAX UCIIOJIB3YIOTCA MYJIBETUMEIUUHBIEC TEXHOIOTUH, BKIIIOYAsl IEMOHCTPALIUIO IPE3CHTALIHIA.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, IpOCIyIIaBIIMA KYypC CEMHHApOB, JOJKEH OBJIAJACTh OOMIMM MOHSATHHHBIM ammaparoM H
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

1) mocerieHust BCeX CEMHUHAPOB, NMPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM; BeICHUE KOHCIIEKTOB 3aHSATHIA;
aKTHUBHOE y4yacThe B O0CYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMA M3y4aeMOro MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUH W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K
JOKJIaUUKy Ha CEMUHAape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QOTOHUKHU

Kypc: 2

kBaTuuKkanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: O.A. Pa0OyumikuH, kang. pus.-mar. HayK, CTapIINA HAyYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
[MK-1 CriocobeH cTtaBuTh, GoOpMann30BbIBaTh 1 |PC3YIBTAThI

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHUH M MPOILECCOB, OLEHHUTh Ka4eCTBO pa3pabOTaHHOMN
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoaWTh, aHAIM3UPOBATH M 0000LIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quctuiuinHbl «[lomympoBoHUKOBEIE J1a3ephly» 00yJaronUics JOIDKEH:

3HATh:

- YCTPOMCTBO U MPUHIUI PaOOTHI OTYIIPOBOJHUKOBBIX JIA3€POB;

- Ha3Ha4YeHHEe U 001aCTh MPUMEHEHHS OITYIPOBOJHUKOBBIX JIa3€POB.
YMeThb:

- IOHUMATh U aHAJIM3UPOBATh COBPEMEHHYIO HayUHYIO JIUTEPATYpPY IO IOITYIPOBOAHUKOBBIM JIa3epaM.
BJIaJeTh:

- TEOPETUYECKHMMM acleKTaMy OIMCAaHUSl CBOMCTB IOJyIPOBOJHUKOB M IIOJIYIPOBOAHUKOBBIX
FETEPOCTPYKTYP.

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

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marcepuraja InpoOBOAUTCH YCTHBIfI OorpocC B
Ha4aJIC 3aHATHA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

BOHpOCLI AJId TIOATOTOBKH K 3K3aMCHY:

1. DneKTpOHHO-ABIPOYHBIH (p-N) TIEpeXox

2. JIBoitHas reTepocTpyKTypa p-n-n+

3. duznueckre NPUHLHIBI pabOTHI MOJTYIPOBOAHUKOBBIX J1a3€pOB

4. Mo1HbIe MOIYIPOBOIHUKOBBIE Ja3€PHBIE THOIBI

5. IomaynpoBOJHHUKOBBIE JIa3e€Phl C 0OPATHOM CBSA3BIO

6. OCOOCHHOCTH M YCTPOHCTBO Pa3INUHBIX TUIIOB MOJYIPOBOIHUKOBBIX JIa3€POB

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.
1. JIBoiiHast reTepoCTpyKTypa p-n-n+
2. ®U3nuUecKre NPUHIUIBI padO0THI OTYIPOBOAHUKOBBIX J1a3€POB

[Ipumep 2.
1. DneKTpOHHO-ABIPOYHBIH (p-N) TIEpexox
2. OcoOEeHHOCTH U YCTPOMCTBO PAa3IUUHBIX THIIOB ITOJIYIPOBOJIHUKOBBIX JIa3€POB



Kpurepun onennBanus
10 6amtoB — (ITIPEBOCXOHO):

*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOI mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIIbI;

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUECKHM peIIaTh CIOKHBIE HpoOiIeMbl B
HECTaHJAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE YCBOEHHE OCHOBHOW M JOMOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI;

* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha NPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CAMOCTOSATEIIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JOMOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUILIIHBEI;

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

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHB KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

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

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

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCA B OCHOBHBIX TEOPHUSAX, KOHLEMLHUSIX M HAMPABICHHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

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

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJITHBIE 3HAHMUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHUE HAyYHOM TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

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

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUSAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;



*  camocTosTeNnbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTAaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

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

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

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBAThCS B 0A30BBIX TEOPHUAX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIUIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, J1A0OPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBBIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, YMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCHUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CIIOCOOHOCTH CAMOCTOSITENIFHO MPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSIX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCLUUIUIMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

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

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

® HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

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

* yYMEHHE [0 PyKOBOACTBOM ITPENOAABATENs PELIaTh CTaHJAPTHBIE (TUIIOBBIC) 3aJa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX H HAIPABJICHHUAX II0 I/IsyqaeMoﬁ
AUCHUIUIMHC U 1aBaTh UM OLICHKY,

. pabora moOx PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIHA YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAaHHON Y4eOHOM MPOTpaMMOi TUCIIUILTHHB;

® HCII0JIb30BaHUC HaquOﬁ TCPMHHOJIOTUH, H3JIOKCHHUE OTBETA Ha BOIPOCHI C CYIIECCTBCHHBIMU
JIMHTBUCTHYCCKHUMU U JIOTHYCCKHUMHU OIHI/I6KaMI/I;

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCUIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

® HEYMCHUC OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLUCHLHUAX W HAIPABICHUAX H3y11aeM0171
JUCIMITIIIMHBI;

* IMacCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHI UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mMporpaMmmoi
JIHCIHILIAHDI,

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

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOTHEHUS
3aIaHUH.



1 6amn — (HEVIOBJIETBOPUTEJIBHO):
* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu npoBenennn sk3aMeHa obydaromeMycs npeaocTaisercs 10 60 MUHYT Ha MoArotoBky. Ompoc
oOyyaromerocsi Mo OuseTy He JODKEH MPEBBIIIATh ABYX ACTPOHOMHUYECKHX YacOB B YCTHOHU M (WIIN)
MUCHMEHHOM (hopMe.



