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)

10 JMCHMILIMHE: CoBpemMeHHbIe Tpo0IIeMbl (DOTOHUKH
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa MEPCHEKTUBHBIX TEXHOJIOTHUIN: JIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

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

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

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

[Mporpamma obcyxneHa Ha 3acefqanuu kadeapsl poronnku 29.05.2020



AHHOTANMA

Kypc "CoBpemenHsle npobiembl (OTOHMKH" MpenycMaTpuBaeT H3YUCHHE COBPEMEHHBIX HANpPAaBICHUNH W
mpo6aeM (HOTOHHKH.

3amaun Kypca:

* U3y4YEeHHUE ONTUYECKOTO Pa3pyIIEHHUs] KPHCTAIIIOB.

* n3y4yeHue Gu3nku GOTOHHBIX KPUCTAIIIOB U MUKPOCTYPKTYPHBIX ONTHYECKHX BOJIOKOH;
* 3HAKOMCTBO C HAaHO(OTOHHKOI;

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:
- TEOPETHUYECKNE OCHOBBI (U3UKU (POTOHHBIX KPUCTAIIIOB U MUKPOCTPYKTYPHBIX BOJIOKOH.
- TEOPETHUYECKNE OCHOBBI (PU3UKHU ONTUYECKOTO PAa3pyIICHHs KPUCTAIIIOB

YMeTs:
- OPUEHTHPOBATHLCS B COBPEMEHHBIX HANPABICHUAX (POTOHUKHU

Bnagers:
- IPEJICTaBICHUEM O COBPEMEHHBIX MPOoOIeMax OTOHUKH

OcHOBHOE cofepxKaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:
. BomnoBonnas ¢poronnka

. ®OTOHHBIE KPUCTAILIbI

. MUKpOCTpYKTYpHUpOBaHHbIE BOJIOKHA

. OnTuueckoe pa3pylieHHe BOJOKOH U KPUCTAJIOB

. OnTuueckoe pa3pylieHHe BOJOKOH U KPUCTAJIOB

. OnTHKa HaHOYACTUI]

~N O D bW~

. OnTHKa KBAaHTOBBIX 5IM, CBEPXPEIIETOK U KBAHTOBBIX TOYECK
1. lean u 3apa4un

Henp AucoMnInHbI
* M3y4eHHE COBPEMEHHbIX HAIPaBIEHUH U PpobieM (pOTOHUKH.

3agaum AU COMIIHHBI
* M3y4EHHUE ONTHYECKOIO pa3pylleHus: KPUCTAILJIOB;
* n3y4yeHue Gu3nKku GOTOHHBIX KPUCTAIIIOB U MUKPOCTYPKTYPHBIX ONTHYECKHX BOJIOKOH;
* 3HAKOMCTBO C HAaHO(OTOHHKOM.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM

IIK-1 Criocob6en craButh, GOpPMaIN30BEIBATE U |ACATCIIBHOCTH




pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATH  THIOTE3bI, CTPOUTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)

SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
Hay4yHOH 3ajadye W HHTEPHPETUPOBATh  IOJy4YECHHBIE
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

- TEOPETHYECKNE OCHOBBI (PU3UKH (POTOHHBIX KPUCTAIUIOB U MUKPOCTPYKTYpPHBIX BOJIOKOH;
- TEOPETHYECKUE OCHOBBI (PU3UKU ONTHUECKOTO PAa3pyLICHUS KPUCTAIIIOB.

YMETB:

- OPpUCHTHUPOBATHCA B COBPCMCHHBIX HAITPABJIICHUAX (bOTOHI/IKI/I.

BJIAJIETh:

- IpCACTABJICHUCM O COBPCMCHHBIX HpO6J'I€MaX q)OTOHI/IKI/I.

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

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BonnoBoanas ¢oronnka 4 4
2 @DOTOHHBIE KPUCTAIIIIBI 4 4 15
3 MUKpOCTpYKTYypHPOBAaHHBIE BOJIOKHA 5 5
4 OnTuueckoe paspylleHHE BOJOKOH H ) 5
KpUCTAJUIOB
5 OnTuueckoe paspylleHHE BOJIOKOH H 5 5 )
KPHUCTAJIIOB
6 OnTHKa HAHOYACTHII 5 5 2
7 OnTHKa KBaHTOBBIX 5IM, CBEPXPELIETOK U 5 5 2%
KBAaHTOBBIX TOYEK
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CoznepxaHue AUCIMIUIMHBI (MOIYIIS), CTPYKTYPHUPOBAHHOE IO TeMaM (paszaenam)

Cemecrtp: 1 (Ocennwii)

1. BomHoBonHAst pOTOHMKA

1.1. IlnanapHbI€ ¥ MOJIOCKOBbIE BOJTHOBO/IBI

1.2. MexaHu3Mbl IOTEPh B ONTHYECKUX BOJIHOBOAAX. YIPABJIECHUE H3IYyYEHHEM B ONTHYECKHX
BOJIHOBOJIAX




1.3. Metoabl pacuéra MON W JUCIEPCUOHHBIX XapaKTEPUCTUK Ul TPEXMEPHBIX ONTHUYECKUX
BOJIHOBOJIOB

2. ®OTOHHBIE KPUCTAIIIBI

2.1. OgHoMepHBIE AByMEPHBIE U TPEXMEPHBIEC ()OTOHHBIE KPUCTAIUIBI

2.2. B3aumopelcTBHE ONTHYECKOTO H3JIy4eHHUS C (POTOHHBIMH KPHUCTALUIAMH, POJIb IUIOTHOCTH
(OTOHHBIX COCTOSIHUH. YTpaBlieHHE CBETOM B ()OTOHHBIX KPUCTAILIAX

2.3. OnTuyeckoe U3JIyyeHHE B JIMHEHHBIX U HETIMHEMHBIX ONITUYECKUX CTPYKTypax

3. MUKpOCTPYKTYpHUpOBaHHbIE BOJIOKHA

3.1. CnocoObl  W3rOTOBJIICHUSI  MUKPOCTPYKTYPHBIX  BOJOKOH.  OmNTHYecKHe  CBOMCTBa
MHUKPOCTPYKTYPHBIX BOJIOKOH

3.2. I'enepauus CynepKOHTHHYYyMa € TIOMOLIbI0 MUKPOCTPYKTYPHBIX ONTHYECKUX BOJIOKOH

4. OnTuyeckoe PaspymicHruC BOJIOKOH U KPpUCTAJUIOB

4.1 JluneliHoe W HENWHEHHOE ONTHYECKOE IOTIIONICHUEe, CIIOCOOBI HM3MEpPEHHUS OINTHYECKOTO
noryomeHus (JiazepHasi KaJIOPUMETPHSI, TbE30PE30HAHCHAS CTIEKTPOCKOTIHSI)

Cemecrtp: 2 (Becennuit)
5. OnTryeckoe pa3pylieHue BOJIOKOH M KPUCTAILIIOB

5.1. MexaHHU3MBI ONITHYECKOTO Pa3pyIIeHHUs AUNICKTPUKOB U CIIOCOOBI OITMCAHUS
5.2. Metofbl onpeieneHus Iopora ONTUYECKOTO pa3pylleHs] HEIMHEHHO-ONTHYECKUX KPUCTAJIOB

6. OnTrKa HaHOYACTHIL

6.1 Onruueckye CBOMCTBA METAJUIMYECKUX HAHOYACTHI]

6.2 OnTHyeckne CBOWCTBA MOMYTPOBOJHIUKOBBIX HAHOYACTHI]

6.3 [IpuMeHeHne HaHOYACTHI, CBA3aHHOE C UX ONTHYECKUMH CBOMCTBAMU

7. OnTHUKa KBaHTOBBIX 5IM, CBEPXPELIETOK U KBAHTOBBIX TOUEK

7.1 Pa3mepHOe KBaHTOBaHWE OJJEKTPOHHBIX cocTosHUi. [IpaBuna orTbopa TpHM ONTHYECKHX

nepexonax
7.2. Pe3oHaHCHOE OTpa)KeHHE U MOIVIOLIEHUE CBETA B CTPYKTYpax ¢ KBAHTOBBIMU siMaMH. KBaHTOBBIE
MHUKpPOPE30HATOPHI

7.3. OnekTpoH-QOHOHHOE B3aMMOJICHCTBHE B KBAaHTOBBIX TOYkax. ONTHYECKHUE METOJBI

HUCCIICAOBAHUA U IIPUMCHCHUEC KBAHTOBBIX TOUCK

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayTuTOpHsl, OCHAIlEHHAs! MyJIbTUMEINA IIPOEKTOPOM, SKPAaHOM U MUKPO(OHOM.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPHI

OcHoBHas nuTeparypa



1. B.®. [llabanos, C.4. Berpos, A.B. [llabanoB. Ontuka peanbHbIX (POTOHHBIX KPUCTAJIIOB,
XKUIKokpucTtaueckue aedekrsl, HeogropoaHoctu. CO PAH Hosocubupck. 2005.

2. ManupizoB b.1. KorepentHas u HenuHeHas onTHKa (POTOHHBIX KPUCTAJUIOB: yueOHOe mocodue. M.
®usmatiuT, 2009.

3. ®OTOHHBIE KPUCTAIUIBI U HAHOKOMIIO3UTHI: CTPYKTYPOOOpa30BaHHE, ONITUUYECKHUE U TURIICKTPUIECKUE
cBoiicta / mop pea. B.®. [1labanoga, B.A. 3sipsinoBa, CO PAH HoBocubupck, 2009.

4. C.B. I'anonenxo, H.H. Po3anos, E.JI. Usuenko, A.B. ®enopos, A.B. bapanos, A.M. bonu-bpyesnu,
T.A. Bapransu, C.I'. [Ipxubensckuii. Ontuka Hanoctpykryp / o penakuueiit A.B. @enoposa, CI16
«Henpa», 2005.

JomnonHurenbsHas auTeparypa

1. S. Obayya. Computational Photonics. John Wiley & Sons, Ltd 2011.
2. Huxonopor H.B., lllannapo C.M. BonroBonHas hoToHuka: yaedHOe mocodue, Kype aekiuit. CI16:
CIIoI'y UTMO, 2008.

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

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

3. http://www.sciencedirect.com
4. http://www.books.google.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIMOHHBIX U CEMUHAPCKUX 3aHATHIX UCIIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYast
JIEMOHCTPALUIO MPE3CHTALIUM.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CtyneHT, NpOCHyLIaBIIMKA Kypc JIGKUMH W CEMHHApOB, JOJDKEH OBIAJEeTh OOLIUM MOHSTHIHBIM
arnaparoM U HayqUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPaKTHUKE.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

1) mocemeHus Bcex JIEKIUI U CEMUHAPOB, MIPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM; BEJICHUE KOHCIICKTOB
3aHATUH; aKTUBHOE y4acTHe B 00CYKICHUU JIEKLUH 1 CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMA M3y4aeMOro MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cienyeT oOpamarbcsi 3a KOHCYJAbTalued K
IIPETIO/IaBaTEI0 Ha JIEKLIMU WK K JOKJIa{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: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: O.A. Pa0OymikuH, kang. pus.-mar. HayK, CTapIIMi HAyYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiinabl « CoBpeMeHHbIC TTPOOIeMbl POTOHUKIY 00yUJarONUIACS JOIDKEH:

3HATh:
- TEOPETHYECKUE OCHOBBI (PH3UKH (POTOHHBIX KPUCTAIUIOB U MUKPOCTPYKTYPHBIX BOJIOKOH;
- TEOPETUYECKHE OCHOBBI (PU3UKH ONITHYECKOTO pa3pyLICHHs KPUCTAIIIOB.

yMeThb:
- OPMEHTUPOBATHCS B COBPEMEHHBIX HAIIPABICHUSIX (POTOHUKH.

BJIaJIeTh:
- IPEJICTaBICHUEM O COBPEMEHHBIX MPOoOIeMax OTOHUKH.

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

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

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

Bomnpocs! a5 TOATOTOBKY K 9K3aMEHY:

BonHoBonHas ¢oToHMKa

@DOTOHHBIE KPUCTAJLIIBI
MuKpocTpyKTYypUpOBaHHBIE BOJIOKHA
OnTHueckoe pa3pylLieHUe BOJIOKOH U KPUCTAJJIOB
OnTHKa HAaHOYACTHIL

AN D bW N =

OnTHKa KBAaHTOBBIX 5IM, CBEPXPEILETOK U KBAHTOBBIX TOUECK
ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.
1 BonHoBogHas poToHMKA
2. OnTuka KBaHTOBBIX 5IM, CBEPXPEIIETOK M KBAHTOBBIX TOUCK

[Ipumep 2.
1. MUKpOCTPYKTYpHpPOBaHHbIE BOJIOKHA
2. OnTuyeckoe pa3pylleHHe BOJIOKOH U KPUCTAJIOB




Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):

*  CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOH MporpamMMel, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIIbI;

. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  OesympeuHoe BIAJCHUE HWHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
HCIOJIb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP@XXEHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPUYECKU peEIIaTh CIOXKHBIE NPOOJIIEMBI B
HECTaHJAPTHOW CUTYyalUu;

*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JONOJHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI;

* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUIX U HANPABICHUAX MO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHSIX, 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 HCIOJIb30BAHUE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BIIaJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIApTHOM
CUTyalluh B paMKax yd4eOHOH NporpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOTMOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUILIIHBEI;

*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMoOM
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;

*  caMocCTosTelIbHAas paboTa Ha MPAKTHUYECKHUX, JaOOpAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHB KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3MPOBAaHHbIE, INTyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJIb30BaHHE HAyYHOM TEPMUHOJOTMH, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTApHeM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

* YCBOCHHME OCHOBHOW W JIOTOJIHUTENIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

* yYMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHUEMIMAX M HANpaBICHHUIX MO H3y4aeMOU
JUCLMIUIMHE U JaBaTb UM KPUTHUYECKYI OLIEHKY C IO3ULMH TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUSAX, CHCTEMaTHYECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

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

* HCIOJIb30BaHHE HAyYHON TEPMUHOJIOTUH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BJQJICHUE MHCTPYMEHTAapUeM y4eOHOW AWCUUILUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAyYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHE OCHOBHOW W JIOTIOJIHUTEILHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX O H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;



*  caMmocCToATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
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,

*  BJAQJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOo¢EeCCHOHANBHBIX 33J1a4; CIIOCOOHOCTh CAMOCTOATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH NpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OIICHKY; AaKTHBHAs CaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTAa0OPaTOPHBIX 3aHITHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

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

® HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTMYECKU ITPABUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, YMCHHC [1CJIaTh BBIBO/bI,

*  BIQJCHHEC HMHCTPYMEHTapueM YYeOHOH MWCIMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
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 TEOPHSX, KOHIENIUSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCLUUIUIMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocCToOsTelbHas padoTa Ha MPAKTUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
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 TCPMHHOJIOTUH, CTUJIIMCTUYCCKOC U JIOTUYCCKOC H3JIOKCHHUE OTBETA HaA
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHE WHCTPYMEHTapueM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €T0 HWCIIONh30BaTh B PEHICHUHU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

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

® YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 I/IsyqaeMoﬁ
AUCHUIUIMHC U 1aBaTh UM OLICHKY,

. pabora mox PpPYKOBOACTBOM HpernojaBaresii Ha NPAKTUUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
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;

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOIUHU, H3JIOKCHHUC OTBETAa Ha BOIIPOCHI C CYIIECTBCHHBIMU
JIMHTBUCTHYCCKHUMU U JIOTHYCCKHUMHU OIHI/I6KaMI/I;

. cmaboe BIaJCHWE WHCTPYMEHTapueM Y4YeOHON IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEHICHUH
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

® HCYMCHUEC OPUCHTUPOBATHCA B OCHOBHBIX TCOPHAX, KOHLCIIHUAX W HAIIPABICHUAX I/ISy‘IaeMOﬁ
JUCIMITIIIMHBI;

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

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAaHUSl OTJCNBHBIX JUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILIAHDI,

. HEYMEHHE WCIIOJIb30BaTh HAYYHYH) TEPMHUHOJIOTHIO IUCIUILIMHBI, HAJIMYHUE B OTBETE TPyObIX
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. MeTonuyeckne MaTepuaJbl, onpeaeasiiolne NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu npoBenennn udQepeHInpoBaHHOIO 3a4eTa Wi dK3aMeHa 00ydaroeMycs peJoCcTaBIsieTcs 10
60 muHyT Ha noarotoBky. Ompoc oOydaromierocss mo OuiIeTy He JOJDKeH NPEBBIIAaTh IBYX
ACTPOHOMHYECKHX YacOB B YCTHOH W (MJIM) MMCbMEHHOH Qopme.



