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: CemuHap no GOTOHHKE
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 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

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

[Iporpammy cocrasuin: O.A. PaOymikuH, kaHj. Guz.-Mar. HayK, CTApIINA HAYIHBIH COTPYTHUK

[Iporpamma obcyxaena Ha 3aceganuu kadenpst poronuku 29.05.2020



AHHOTANMA

Kypc "Cemunap mo ¢oTtoHuke" mnpeaycmarpuBaeT NPHOOPETECHHE TEOPETUYECKUX 3HAHUK B 0O0JIACTH
(OTOHMKH, BKJII0Yasi KBAHTOBOM MIEKTPOHUKY, HHTETPAIbHYIO U HEJIMHEHHYIO ONTHUKY.

3amaun Kypca:

* 3HAKOMCTBO C HEJIMHEHHBIMU NTPE0OPa30BaAHUAMH N3ITyUEHHS;

* OJTy4€HHEe 3HAHUH [T OCMBICIIEHHOTO Pa3pyLIEHHUs] KPUCTAIJIOB;
* IOHATHSA O JIa3€PHOM KOJIOpUMEPPUHL.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:

* TEOPETHUYECKUE OCHOBBI KOMOWHAIIMOHHOTO M BBIHY)KJICHHOTO PACCESTHUS;
* IPUHIIMIIBI TEHEPAIlUU TAPMOHHK;

* OCHOBBI pa3pylICHUs] KPUCTAILIOB,

* OCHOBBI H3MEPEHHS TEPMUIECKHUX KOAPPHUIIMEHTOB B KpUCTAILIAX.

YMeTs:
* CaMOCTOSITEIILHO M3Yy4aTh JINTEPATypy U HAyYHBIC CTaThH 1O ()OTOHUKE;

* pa3OupaThcsi B OCHOBHBIX METO/IaX, HCIIOB3yEeMbIX B KBAHTOBOW AJIEKTPOHUKE, HETMHEWHOM, BOJIOKOHHOW 1
MHTETrpajgbHON ONTHKE.

Bnaners:

* TEOPETUUECKUMH MOJAECISIMU, HCIOIBb3YEMBbIMHU JUISL OTIMCAHMS MPOLIECCOB U SIBICHUN Pa3IMYHBIX 00JacTei
(hOTOHUKH.

OcHOBHOE coJepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:

1. Henuneitnoe nmpeoOpa3oBaHue Ja3epHOTO U3ITyUEHHS B BOJIOKOHHBIX CBETOBOAX

2. HenuneitHoe npeoOpa3oBaHue N3MyUeHHs B KPUCTAIIIAX

3. JlazepHast KOIOPUMETPUS

4. ®usnueckue NPUHLUIBI TeHEPAMU UMILYJIbCHOTO JIA3€PHOI0 U3JIy4eHUs IMKOCEKYHIHOMN JUIMTENbHOCTH
5. ®usnueckue NPUHIUIIBI TeHEPaLuH Ja3epHOTo N3IydeHHs (eMTOCEKYHIHON JUTUTENbHOCTH

1. lean u 3apa4un
Heab nucUMMINHBI

* IpuoOpeTeHNe TEOPETUYECKUX 3HAHWU B 007acTH (DOTOHHMKH, BKIFOYAs KBAHTOBOW 3JICKTPOHUKY,
MHTETPATGHYIO ¥ HETMHEHHYIO ONTHKY.

33]13‘1]([ JAUCHUIIINHBI
* 3HAKOMCTBO C HEIIMHCHHBIMH HpeO6p3.30BaHI/I$[MI/I H3JITYyYCHUA,
¢ IIOJIyUCHUC 3HAHUH AJI1 OCMBICJICHHOT'O pa3pylcHUA KPpUCTAJIJIOB,
¢ IIOHATHA O na3epHoﬁ KOJIOpUMEPppHUU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

ATTATITIND TTAAATAMIIT TV ATITUATITIN 1Ta ANTTADA




anaJirio lleU\JJlblVlﬂDlA \/Ill.y aunriyi na vviiavbnw
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTo0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
NesITeTbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

¢ TCOPCTUUCCKUC OCHOBBI KOM6I/IH3.L[I/IOHHOFO " BbIHYKACHHOTO PACCCAHUA,

* IPUHLIUIIBI T€HEpaLuy FrapMOHHK;
* OCHOBBI pa3pyIlEHUs KPUCTAIJIOB;

* OCHOBBI M3MEPEHHsI TEPMHUYECKUX KO3()(HUIIMEHTOB B KpUCTaIax.

YMETb:

¢ CaMOCTOATCIIBHO U3YyYaTh JIMTCPATYPY U HAYYHBIC CTAThHU 110 (bOTOHI/IKe;

* pa3buparbcsi B OCHOBHBIX METOAX,

BOJIOKOHHOM U MHTErPAIIbHOU OITHUKE.
BJIAJIETh:

WCIIONb3YEMBIX B KBAaHTOBOM DJIEKTPOHUKE, HEIMHEHHOM,

¢ TCOPCTUUYCCKUMU MOIACIAMH, HUCIOJB3YCMBbIMU JId OINHUCAHUA IPOLCCCOB U SIBIICHUM Pa3INIHBIX

obnacreil GOTOHHUKH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Henuneiinoe npeoOpazoBaHue 1a3epHOTO 15 ]
W3ITyYeHHS B BOJIOKOHHBIX CBETOBOAAX
2 Henuneitnoe npeobpazoBaHue 15 7
U3JIy4YEeHUs B KpUCTAIUIax
3 l'enepanuss  MMIYIBCHOTO  JIA3€PHOTIO 30 15
U3ITyYCHUS
Hroro yacos 60 30
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. Henuneitnoe nmpeoOpazoBaHue Ja3epHOTO U3ITyUEHHS B BOJOKOHHBIX CBETOBOAX

KomOunanmonnoe paccesHue cBeTa (BBIHYKACHHOE W CIIOHTaHHOE). BBIHYyXIeHHOE paccesHue
Mangensmrama-bpuinrosHa.  UeTBIPEXBOJIHOBOE CMELICHUE JIa3€pHOro u3irydyeHus. Pazopas
CaMOMOJAYJISALNSA Ja3€pHOTO U3ITYUYEHUS.

2. HenuneitHoe npeoOpa3oBaHue U3MYyUSHHS B KPUCTAILIAX

l'enepaumsa 2-0iff rapMOHHMKH HTTEpOMEBOTO BOJIOKOHHOTO Jiazepa. lenepaums 3-eii TapMOHHKH
UTTEepOMEBOrO BOJIOKOHHOTO JIa3epa.

Cemecrtp: 2 (Becennuit)
3. TeHepatinsi UMIYJILCHOTO JIA3€PHOTO M3ITyUCHHUS

@dusnueckue NPUHLUIBI TIEHEpalud MMITYJIbCHOTO JIA3€PHOIO M3JIy4YEHUS IHUKOCEKYHIHOM
JUIUTEIBHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0MMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTuTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. CrexTpockomnusi BOJIOKOHHBIX cBeTOBOAOB [ Tekcr]: yuel. mocobue mis By3os / FO.H. [TeipkoB; M-Bo
oOpazoBanus u Hayku Poc. @enepanuu, Mock. (u3.--TexH. MH-T (roc. YH-T), Kadenpa BonokoHHO
ontuku. - M.: MOTU, 2007. - 56 c.
2. Springer Handbook of Lasers and Optics, Frank Trager, 2007

JlononHuTenbHAs TUTEpaTypa
1. Modern spectroscopy. J. Michael Hollas (Fourth Edition), 2004
2. CoBpeMeHHas a3epHas criekrpockornus [ Tekcr]: [[yueOHoe mocodue mist By30B] / B. Jlemtpenep;
niep. ¢ anm1. M.B. Pabununoii u no.; mox pen. JI.A. MenbHuKoBa - [4-e 3. nepepad. ] -
Honronpynnstii: Uatennekt, 2014. 1072 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

http://www.sciencedirect.com/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATUAX UCTIOJIB3YIOTCSA My.]'ILTPIMeI[HﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAauO Hpe3eHTaL{HI7L

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



CTyneHT, IpoCIyIIaBIIMKA KypC CEMHHApOB, MOJDKEH OBIAJETh OOIIUM TMOHSATUHHBIM armaparoM U
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MPAKTUKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemeHus: Bcex CeMHUHAPOB, NPEAYCMOTPEHHBIX yUeOHBIM IJIAHOM; BEJCHUE KOHCIIEKTOB 3aHITHI;
aKTHBHOE y4JacTHe B 00CYKAEHUH CEMUHAPOB;

2) BayKHO AOOWTHCS MOHMMAHUS MU3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUH W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
JOKJIQAYUKy HA CEMHUHApE.



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 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

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

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «CCMI/IHap 110 (I)OTOHI/IKG» O6y‘laIOH_H/II\/’IC$I JOJIDKCH:

3HAThb:

¢ TCOPCTUUCCKUC OCHOBBI KOM6I/IH3.L[I/IOHHOFO 1 BbIHYKACHHOTO PACCCAHUA,

* IPUHLIUIIBI T€HEpaLuy FrapMOHHK;
* OCHOBBI pa3pyIEHUs KPUCTAIIIOB;

* OCHOBBI M3MEPEHHsI TEPMHUYECKUX KO3()(HUIIMEHTOB B KpUCTaIax.

yMeThb:

¢ CaMOCTOATCIIBHO U3YyYaTh JIMTCPATYPY U HAYYHBIC CTAThU I10 (bOTOHI/IKe;

* pa3buparbcsi B OCHOBHBIX METOJAX,

BOJIOKOHHOH U HHTGFpaJ'ILHOﬁ OIITHUKCE.
BJIad€Th:

WCIIONb3YEMBIX B KBAaHTOBOM 3JIEKTPOHUKE, HEIUHEHHOM,

¢ TCOPCTUUYCCKUMU MOIACIAMH, UCIOJB3YCMBIMU JId OINUCAHUA IPOLCCCOB U SIBIICHUM PAa3INIHBIX

obnacreil GOTOHHKH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

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

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

o0yuyarommxcst

1. HenuneitHnoe nmpeoOpa3oBaHue Ja3epHOTO U3ITyUEHHS B BOJOKOHHBIX CBETOBOJAX.

2. HenuneitHoe npeoOpa3oBaHue U3NyUYSHHS B KpUCTAILIAX.

3. JlazepHast KOJIOPUMETPHSL.

4. ®usnueckue MPUHIHUIIBI
JUINTEIIEHOCTH.

TEHEpallul MMIIYyJbCHOIO JIa3€PHOIO U3JIy4EHUs IIMKOCEKYHIIHOM




5. ®du3nyeckue NPUHIMILI TeHEPAIMH JIA3EPHOTO U3IYYEeHUS (PEMTOCEKYHIHON ATUTEIbHOCTH.

6. OnTuueckoe paspylleHHE KpUCTAJIOB B YCJIOBUSX HEJIMHEHHOIO IIPUMEHEHHUs Ja3epHOro
W3ITy4EHUS.

7. ObpazoBanue ToueuHBIX Ie((HEKTOB B KPUCTAJIE B YCIOBHUIX reHepanun YO u3mydeHusl.

Kputepun onennBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CcHCTEMaTU3MpOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 10 BCEM paszesiaM yueOHOH mporpammebl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPELEIIbl;
. TOYHOE HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  Oe3ympeyHOE BIIAJICHUE HWHCTPYMEHTAapUEM Y4eOHOW IUCIMIUIMHBI, yMeHHE ero 3(QeKTHBHO
UCIIONIb30BaTh B TIOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1ay4;
. BBIPOKCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIaTh CIOXKHBIE INPOOIEMBI B
HECTaHIAPTHOW CUTYallHuu;
*  MOJIHOE W TIIyOOKOE YCBOGHHWE OCHOBHON M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHON MPOrpaMMOi TUCTIMITIIHEI;
* yYMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENLUAX U HAIPABICHUAX 10 U3y4aeMOH AUCLUIUIMHE U
JaBaTh UM KPUTHUYECKYIO OLICHKY, HCIIOJIb30BaTh HAYYHBIE TOCTIXKEHHS JPYTUX JUCLUTUINH;
*  TBOpYECKas CaMOCTOsTENIbHAsi PaboTa Ha NPAKTHUYECKHUX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIJCHUEC MHCTPYMEHTApHEM Y4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIBHO W TBOPYECKH PEIIATh CIOXKHBIE MPOOJIeMbl B HECTaHIAPTHON
CUTyallul B paMKax ydeOHOW NporpamMMbl, IOJHOE€ YCBOEGHHE OCHOBHOM U JIONOJHHU TEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocCToATeNbHas paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSAX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.
8 6amnoB — (IIOUYTHU OTIIMYHO):
* CHCTEMaTU3UWPOBaHHbIEC, ITYOOKHE U MOJHBIC 3HAHUS IO BCEM MOCTABICHHBIM BOIIPOCaM B 00bEMe
y4eOHOH MPOrpaMMbl;
*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IPaBUIIbHOE
W3JIOKEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;
* BIQJICHUE WHCTPYMEHTapueM yuyeOHOH AMCUMIUIMHBI (METOAaMU KOMILJIEKCHOTO aHaN3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTHI), YMEHHE €r0 HCIOJIb30BaTh B IOCTAHOBKE W PEIICHHM HAyYHBIX U
npoeCCHOHANBHBIX 337a4; CIOCOOHOCTh CaMOCTOSTENIBHO PELIaTh CIOXKHBIE NMPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;
*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYyphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCLUUTUTHHBL,
*  yYMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpPaBICHUIX 0 U3ydaeMoOM
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLEHKY C MO3ULHMHA TOCYIapCTBEHHOW HAeonoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);
* aKTHBHAs CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATUAX, CUCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.
7 6amnoB — (OYEHb XOPOLIO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;
* HCIOJb30BAHUE HAYYHOW TEPMUHOJIOIHHU (B TOM YHCIIEC HA HHOCTPAHHOM S3BIKE), TUHTBUCTHYECKU U
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHNE OTBETA Ha BONIPOCHI, YMEHHUE JeNIaTh 000CHOBAaHHBIE BBIBOIBI;
* BJIQJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI, YMCHHE €r0 MCIHOJIb30BaTh B MOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;



*  YCBOCHHE OCHOBHOW W JIOTOJIHUTEILHOW JINTEPATYpPhl, PEKOMECHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

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

*  caMmocCTofATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aJaHUH.

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

° HCIIOJIBb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC NCJIAaTh 000CHOBaHHBIE BBIBOJBI,

*  BJAQJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOoGEeCCHOHANBHBIX 33J1a4; CIIOCOOHOCTh CAMOCTOSATENILHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAas CaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPAaTOPHBIX 3aHITHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTarO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

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

*  BIQJCHHEC HMHCTPYMECHTapueM Y4YeOHOH IMCIMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEHICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX yueOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIENIUSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCLUUIUIMHE M JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocCTosTelbHas padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amia — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  HUCIOJb30BaHUE HAaydHON TEPMMHOJIOTUM, CTHJIMCTUUYECKOE U JIOTUYECKOE W3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOJABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

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

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HANpaBICHUIX 10 U3ydaeMO
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM NpenojaBaresii Ha NPAKTUYECKHX, J1a0OpaTOpHBIX 3aHATHUSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYZAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTrpaMMOi TUCIUILTHHBL;

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOIUU, H3JIOKCHHUC OTBETA Ha BOIIPOCHI C CYIIECTBCHHBIMU
JIMHTBUCTHYCCKUMU U JIOTHYCCKHUMHU OIHI/I6KaMI/I;

. cmaboe BIaJCHWE WHCTPYMEHTApUeM YYeOHON IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEHICHUH
CTaHJIAPTHBIX (TUIOBBIX) 3aJ1a4;

*  HEyYMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHIEMIHMSIX W HANpaBICHUSIX H3ydaeMon
JIHCIHILIAHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

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



° HCYMCHUEC HCIIOJIB30BATh HAYYHYIO TEPMUHOJIOIMIO AJUCHHUILIMHBI, HAJIN4YUC B OTBCTC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

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

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoenennn auddepeHIMpoOBaHHOTO 3ayeTa oOyuaromemycs: mnpefocrasinsercd 30 MUHYT Ha
noaroroBky. Onpoc obyuaromierocs Mo OMIETy He JODKEH MPEBBILATh ABYX aCTPOHOMHUYECKHX YacOB
B YCTHOW W (WJIM) TUCBMEHHOMU (hopMe.



