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: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 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

[Iporpammy cocrasuin: O.A. PaOymikuH, ka1, puz.-Mar. HayK, CTapIINi HAYYHBIH COTPYTHUK

[Iporpamma obcyxaena Ha 3aceqanuu kadenpst poronuku 29.05.2020



AHHOTANMA

Kypc "Cemunap mno ¢oroHuke" mpegycMaTpuBaeT MPUOOPETEHHE TEOPETHUYECKUX 3HAHWKA 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 paspylueHus KpHUCTaJUIOB.
* OCHOBBI H3MEPEHUS TEPMUUECKUX KOA(PPHUIIMEHTOB B KPUCTAIUIAX.

VYMeTs:
* CAaMOCTOSITENTLHO M3YyYaTh JUTEPATypy U HAyUHBIE CTAThU MO (DOTOHUKE;

* pa30upaThCcsi B OCHOBHBIX METO/AX, UCIIOIb3yEMbIX B KBAHTOBOW 3JIEKTPOHUKE, HEIMHEHHOM, BOJIOKOHHOW H
HWHTETPaJIbHOM OITHKE.

Bnaners:

* TEOPETUYCCKUMH MOJICIISIMU, HCIIOIb3YEMbIMHU JIJIsI OMIMCAHKS MTPOIIECCOB U SBJICHUN Pa3IHM4YHBIX oOiacTeit
(hoToHUKY.

OcHOBHOE cofepX)aHue Kypca H3JIOKEHO B CIEAYIOMINX pa3aesax:

1. HenuueitHoe npeoOpa3oBaHue J1a3epHOTO U3ITYYECHHUS B BOJOKOHHBIX CBETOBOAAX

2. HenuneitHoe npeoOpa3oBaHue W3MTYyUSHHS B KPUCTAILIAX

3. JlazepHas KOJIOPUMETPHUS

4. dusznueckre NPUHLMIBI TeHEPAMA UMITYJIBCHOTO JIA3EPHOT0 M3JIyUeHHs MTMKOCEKYHAHOHN JUTUTEIbHOCTH
5. dusnyeckue NPUHLMITEI TEHEPALNH JIA3EPHOT0 U3ITyueHHs (PeMTOCEKYHAHOHN IUTENbHOCTH

6. OnTryeckoe pa3pyLIeHHE KPUCTAIIOB B YCIIOBHUIX HEIMHEHHOTO MIPUMEHEHHS JIA3€PHOTO N3ITYUYCHUS

7. ObpazoBanue ToueuHbIX 1e((HEKTOB B KPUCTAJIE B YCIOBUSIX TreHepauuu YO u3inydeHus

1. leau u 3apauu

eap AUCUMNIMHBI

* MPUOOpPETEHHE TEOPETHUYECKUX 3HAHWK B 007acT (POTOHMKH, BKIIIOYAs KBAHTOBYIO DJICKTPOHHKY,
HUHTETPAJIbHYIO U HEJIMHEHHYO OITHKY.

3agaun AUCHMIIHHBI
* 3HAKOMCTBO C HEJIMHEHHBIMHU NPEOOPa30BAHUAMU U3ITy4EHHUS;
* [10JIyY€HHE 3HAHUH U1l OCMBICIIEHHOTO pa3pylLIeHUs KPUCTAJUIOB;
* [IOHATHUS O JIA3€pHON KOJIOPUMEPPUH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS 10 PELICHUIO 3a1a91

YK-1 CriocobeH oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

19}
TTATIAAATTAOMT ATIATMOMMTITIT ITT TTATIVAT TTTTa AATITATTITI O

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU




LPMIMUAZLLD UMV LUMADLI HUAAUA AJ pultivinn
HOCTAREHHEIX 38/ VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
UH(pOpMALINIO, HEOOXOAUMYO ISl PELICHUS [1OCTABIEHHON
3a7a4n
I1K-1 CnocobeH miaHupoBaTh U IPOBOIUTH I1K-1.9 3naer nepeueHb BeAyIUX NEPUOAUIECKUX HAYUHBIX
HAy4HbIC OKCIICPUMECHThI (B I/I36paHHOI71 I/ISI[aHI/Iﬁ nu CHOCOGeH BBIACIATL aKTyaJIbHBIC HAYy4HBIC
[peAMETHOM 001acTh) U (WIK) TeopeTHdecKue |IyOnMKanuu B mpoeCCHOHaNIbHON 001acTu
(aHATMTMYIECKUE ¥ MIMUTALMOHHBIC) I1IK-1.2 Hmeer riyOokoe 3HaHHE U IOHUMaHHE 0a30BBIX
UCCIIEJOBaHUs MaTeMaTHYeCKUX AUCIUILIH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATE!
* TEOPETHYECKUE OCHOBBI KOMOWHAIIMOHHOTO U BBIHY)KJICHHOT'O PACCESIHHUS;
* IPUHLIUIIBI T€HEpaLuy FrapMOHHK;
. OCHOBBI pa3pyeHus KpPHUCTAJLIOB;
* OCHOBBI M3MEPEHHsI TEPMHUYECKUX KO3()(HUIIMEHTOB B KpUCTaIax.
YMETb:
* CaMOCTOSITEIILHO U3Yy4aTh JINTEPATypy U HayYHBIE CTAThH 1O (POTOHUKE;
* pa3buparbcs B OCHOBHBIX METO/AX, HCIIOJIB3YEeMBIX B KBAaHTOBOW 3JIEKTPOHMKE, HEIMHEHHOM,
BOJIOKOHHOM ¥ HHTETPAJIBHON ONTHKE.
BIIAJIETh:

* TCOPETHYECKHMMHU MOJEISIMH, HCIOIBb3YEMBbIMU Ul ONHMCAaHUs MPOLECCOB M SBICHHH pPa3IMYHBIX
obnacrei HOTOHHUKH.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
| HenuneitHoe npeoOpa3oBaHue Ia3epHOTO ] 6
W3TyYCHHS B BOJIOKOHHBIX CBETOBOAAX
2 Henuneitnoe npeobpazoBaHue 10 4
U3JIy4YEeHUs B KpUCTAILUIax
3 JlazepHas xonopumetpus 10 4
NmmnynscHOE Ma3epHOE U3TydeHue 16 8

OnTuueckoe pa3pyllieHUE KpPHUCTaIOB B
5 YCIIOBUSIX ~ HEJTMHEWHOTO NPUMEHEHUS 8 6
JIA3€PHOTO U3JIyUYECHUS

ObpazoBanue TOYEUHBIX Je(P(PEKTOB B

6 KpUcCTaje B YCIOBHUSX TreHepauun YO 8 2
M3ITy9CHUS

Hroro wacos 60 30

[loaroroska k sK3aMeHy 0 gac.

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

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)




1. Henuneitnoe nmpeoOpa3oBaHue Ja3epHOTO U3ITyUEHHS B BOJIOKOHHBIX CBETOBOAX

KomOunanmonnoe paccesHue cBera (BBIHY>KICHHOE W CIOHTaHHOE). BbIHyXIeHHOe paccesHHe
Mangensmrama-bpuinrosna, YeTBIPEXBOJIHOBOE CMELICHUE JIa3€pHOro u3iryyeHus. Pazopas
CaMOMOJAYJISALNSA Ja3€pHOT0 U3ITYUYEHUS.

2. HenuneitHoe npeoOpa3oBaHue W3MYyUYSHHS B KPUCTAILIAX

l'enepaumsa 20# rapMOHMKM HTTEpOMEBOrO BOJIOKOHHOrO Jiazepa. [eHepauus 3eldl TapMOHHUKH
UTTEepOMEBOrO BOJIOKOHHOTO JIa3epa.

3. JlazepHast KOIOPUMETPUS

W3mepenne kod(pQuIMEHTa TMOMIOMICHHST B HEITMHEHHO-ONTHYECKOM KpHcTawie. M3mepeHue
kod(duimenTa TeriooOMeHa (C OKpyXKarollel cpenoil) B HEIMHEHHO-ONTHYECKOM KpHUCTAllIe B
YCIIOBUSIX HETMHEHHOTO MPeoOpa30BaHMsL.

4. MMmnynbCHOE Ja3epHOE UITyUCHUE

dusnyeckue MNPpUHIMUIIBI TCHCpALMKM HUMIIYJIBCHOTO JIa3€pHOTO0 HU3JIYyUCHUSA HHKOCGKYHI[HOﬁ
JJIIUTCIIBHOCTU.

5. OnTuueckoe paspylleHHE KpPUCTAJJIOB B YCIIOBMSAX HEJIMHEHHOro NPUMEHEHUS J1a3epHOro
W3ITy4YEeHHA

Onruyeckoe paspymicHuc KpHUCTAJUIOB B  YCJIOBUAX HCJIMHEHHOTO NOPUMCHCHUSA JIa3CPHOI'O
H3JIy4YCHUA.

6. O6pazoBanune ToueuHBIX JIe(h(HEKTOB B KPUCTAJIE B YCIOBUSIX TeHepanuu YO u3inydeHus
O06pa3oBanue ToueuHBIX JIe(h(HEKTOB B KPUCTAIUIE B YCIOBUAX reHepanuu YO u3myueHusl.
5. Onucanne MaTepuaILHO-TEXHHYECKOIi 0a3bl, HEOOXOMMOIi 1151 OCYLIeCTBJIEHUsI 00PA30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsI, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUIHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Springer Handbook of Lasers and Optics, Frank Tréiger, 2007

JlononHuTEIbHAS TUTEpPaTypa
1. Modern Spectroscopy J. Michael Hollas (Fourth Edition), 2004

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

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

MYJIETUMEIUUHBIE TEXHOJIOTHH, BKJIIOUAs I€MOHCTPALIUIO TPE3CHTALIUIA.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, IpOCIyIIaBIIMA KypC CEMHHApOB, JOJKEH OBJIAJCTh OOIMIMM MOHSATHHHBIM ammaparoM U
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocerieHust BCex CEMHUHAPOB, NMPEAYCMOTPEHHBIX yUeOHBIM IUIAHOM; BeICHUE KOHCIIEKTOB 3aHSATHIA;
aKTUBHOE y4YacThe B O0CYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMA M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKed K
JOKJIaUUKy Ha CEMUHAape.



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: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

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

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
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

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[1K-1.9 3naeT nepeyeHb BeAyLIUX MNEPUOTUICCKUX HAyUHBIX
U3aHUH W CIIOCOOEH BBIIENATH AaKTyaJbHbIC HAy4HBIC
myOIMKanuy B Mpo¢ecCHOHANBHOM 061acTn

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydenus quciumuinHbl « CeMuHap 10 (POTOHUKE» 00YUArOIIHIACS TOJIKCH:

3HATh:
* TEOPETHYECKUE OCHOBBI KOMOWHAIIMOHHOTO M BBIHY)KJICHHOT'O PACCESIHHUS;
* IPUHLIUIIBI T€HEpaLuy FrapMOHHK;
. OCHOBBI paspylieHus
* OCHOBBI M3MEPEHHsI TEPMHUECKUX KO3()(HUIIMEHTOB B KpUCTaIax.
YMeThb:

KpHUCTAJUIOB;

* CaMOCTOSITEIIbHO U3Yy4aTh JINTEPATypy U HayYHBIC CTAThH 1O (POTOHHUKE;
* pa3buparbcs B OCHOBHBIX METO/AX, HCIIOJIB3YEeMBIX B KBAaHTOBOW 3JIEKTPOHMKE, HEIMHEHHOM,
BOJIOKOHHOM M HHTETPAJIBHON ONTHKE.

BJIaJeTh:

* TCOPETHYECCKHMMHU MOJCIISIMH, HCIOIBb3YEMBbIMU Ul ONHMCAaHUs MPOLECCOB M SBICHHH Pa3IMYHBIX
obOnacrei HOTOHHKH.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocsr:

1. HenuneitHoe npeoOpa3oBaHue Ja3epHOTr0 N3Ty4YEHHs B BOJIOKOHHBIX CBETOBOAAX
2.Henunelinoe nmpeoOpa3oBaHue U3ITyYECHUS B KPUCTAIIAX

3.JlazepHas KOIOpUMETpHUS

4.Dusnyeckue
JUIMTEILHOCTH

IPUHLUIOBl TIEHEpaluy HMIIYJbCHOIO JIa3€pHOIO M3JIyYEHUs] ITUKOCEKYHIHOU

5. ®dusndeckue MNPUHIUIIBI TCHECPALUU JIA3CPHOI'0 U3JTYYCHUA q)eMTOCCKYHILHOﬁ JJIUTCIIbHOCTHU
6.0nTHueckoe PaspymceHueC KpucTalJIoB B YCJIOBUAX HEJIMHEHHOrO NPUMCHCHUS JIa3CPHOTO U3ITYUCHUS

7.00pazoBanue ToueUHbIX Aeh(eKToB B KpUCTalle B YCIOBUSX reHepannu YO uzinydeHus

Kpurepun onennBanus
10 6amtoB — (ITIPEBOCXOHO):

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




. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

. Oe3ynpedHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()()EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUU HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

. BBIP&KCHHAs! CIOCOOHOCTh CAMOCTOATEIBHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMBbI B
HECTaHIAPTHOW CUTYallHU;

* TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;

* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLEIIMIX U HalpaBIEHUAX 110 U3y4aeMOM AMCLUIUINHE U
JaBaTh UM KPUTHUYECKYIO OLICHKY, HCIIOJB30BaTh HAYYHBIE TOCTIKEHHS JPYTUX JUCLHUTUINH;

*  TBOpYECKas CaMOCTOATENIbHAs PaboTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

9 6amto — (OTJIMYHO):

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

. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHUHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTHJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

*  BIAJCHUE MHCTPYMEHTApUEM Y4YeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;

*  CIOCOOHOCTH CAMOCTOSITENIbHO M TBOPUYECKH peEIIaTh CIOXKHBIC MPOOJIIEMBl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM NporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHAOBAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMocTosATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.

8 6amnoB — (ITIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbBIC, [IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;

*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOW IUCHUILIUHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M DPEIICHUH HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4y; CIIOCOOHOCTh CAMOCTOSITENIbHO pPElIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLEHKY C IO3WIHUI TOoCyJapCTBEHHOH wHIeojaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* aKTUBHAas CaMOCTOsTEeNIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSAX, CHCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

7 6amnoB — (OYEHb XOPOLIO):

* CcHCTEMaTU3UPOBAHHbBIE, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

* HCIIONB30BaHME HAYYHOUW TEPMUHOJIOTHH (B TOM YHCJIE€ HA HHOCTPAHHOM SI3bIKE), IMHIBUCTUYECKH H
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHHE OTBETA Ha BONIPOCHI, YMEHHUE JeNIaTh 000CHOBAaHHBIE BBIBOIBI;

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

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

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

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

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTH3UPOBAHHBIC 3HAHUS B 00beMe yueOHOH MporpaMMel;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOEC, JIOTUYCCKHU
MMPpaBHUIIbHOC U3JI0OKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;



*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHATBHBIX 33a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUAX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1AOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC Yy4YyacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
M3JI0)KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JENaTh BBIBOJKI;

*  BIAQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
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, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JTUCIUIUIMHE U 1aBaTh UM CPaBHUTEIBHYIO OLIEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

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

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMIMOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0l PyKOBOJACTBOM ITPENOAABATENs PELIaTh CTaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYZAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTAHIAPTA;

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

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, M3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLMIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOHLENLMSAX M HAIpPaBICHUAX H3ydaeMOU
JVCLUUTUTHHBL,

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPhl UCTIONHEHUS
3alaHUN.

2 6amna — (HEYIOBJIETBOPUTEJIBHO):

* (parmeHTapHbIC 3HaHUS B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HAHMUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHMKOB, PEKOMEHIOBAHHBIX Yy4eOHOW IporpaMMoi
JVCLUUTUTHHBL,

*  HEYMEHHE HCIIOJb30BATh HAYYHYI) TEPMHUHOJIOTUIO IUCLMIUIMHBI, HAJM4YWE B OTBETE TIPyOBIX
CTHIMCTHYECKHX M JIOTUYECKUX OLIHOOK;

* TACCHUBHOCTbH Ha NMPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KHH YPOBEHb KyJIBTYPbl HCIIOIHEHUS
3aJaHni.

1 6a1 — (HEYAOBJIETBOPUTEJIBHO):

* OTCYTCTBHE 3HAHUH M KOMIIETEHIMH B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



[Ipu mposenenun auddepeHunpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noArotoBky. Onpoc oOyuaromerocs Mo OMiIeTy He JOJDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



