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: MeTozb! IEYaTHON IEKTPOHUKH
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM U HAHOMAaTEPHAaJIOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - 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 cocraBui: B.B. UBanos, 1-p ¢u3.-Mat. Hayk, podeccop

[Iporpamma obcyxieHa Ha 3acefianny Kadeapsl HAHOMETPOJIOrHK U HaHoMaTepuainoB 04.04.2023



AHHOTANMA

Kypc "Meroasl mneyaTHOM 3JIEKTPOHUKH" TNpeaycMaTpuBaeT  H3ydeHHE (U3MKO-XMMUYECKHUX CBOMCTB
HAHOPa3MEPHBIX OOBEKTOB

3anauu IUCLUILIUHBL

* 3HaKOMCTBO C OCHOBHBIMH THUIIAMU HAaHOPA3MEPHBIX 0OBEKTOB;

* N3y4eHUE MOBEACHUS HAHOPa3MEPHBIX 00BEKTOB B pa3HBIX Cpeax;

* (PM3UKO-XMMUYECKHE CBOMCTBA HAHOPA3MEPHBIX OOBEKTOB, UX IPUMEHEHHS B JIEKTPOHHKE U (POTOHHUKE.

ITo pe3ynbTaram oCBOEHHS Kypca CTYJCHT JIOJDKEH 3HATh!

Knaccudukanuioo HaHOpasMepHBIX OOBEKTOB, TEOPHUIO WX TOBEICHUS M METOABl M3MEPEHHUs] OCHOBHBIX
IapaMeTpoB B Pa3HbIX cpefax, (PU3NKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX THIIOB HAHOPa3MEPHBIX 0OBEKTOB U
WX MIPUMEHEHUS B JIEKTPOHUKE U (DOTOHHKE.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

1. O6ure MOHATHS 0O HAHOPa3MEPHBIX 0OBEKTaxX

2. CTpyKTypHBIE H pa3MepHbIE XapaKTEPUCTUKH HAHOPA3MEPHBIX OObEKTOB

3. Obumme (HhrU3NKO-XMMHUYECKUE CBOMCTBA U MOBEICHNE HAHOPA3MEPHBIX OOBEKTOB B PAa3HBIX Cpeaax
4. OCHOBHBIC TUIIBI HAHOPA3MEPHBIX OOBEKTOB, IPUMEHSEMbIC B 3JICKTPOHUKE U (POTOHHUKE

5. llpuMeHeHns HaHOpPa3MEPHBIX OOBEKTOB B YCTPOMCTBAX AEKTPOHUKH U (DOTOHUKH

1. leau u 3apauun

eap AUCUMNIMHBI
- m3y4eHNe (PU3NKO-XUMHUIECKHUX CBOHCTB HAHOPA3MEPHBIX OOBEKTOB JJIS ITEYATHOU AIEKTPOHUKH.

33]13‘11/[ JAUCHUIIINHBI
¢ 3HAKOMCTBO C OCHOBHBIMHU THIIAMU HAHOPA3MCPHBIX 06’L€KTOB;
¢ U3YUCHHUC MMOBCACHUA HAHOPA3SMCPHBIX 0OBEKTOB B Pa3HbIX CpCaax;

* (pU3MKO-XMMHYECKHE CBOWCTBa HAHOPA3MEPHBIX OOBEKTOB, WX IPUMEHEHUS B JJIEKTPOHUKE H
¢doroHuKe.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIINH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MaTeMaTHUeCKUe MOAEIM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, 0Iy4ath [[IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue u (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye H© HHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
- KJaccU(pUKAIMIO HAHOPA3MEPHBIX 00BEKTOB, TEOPUIO WX MOBEICHUS 1 METOJIbl U3MEPEHUSI OCHOBHBIX
mapaMeTpoB B pasHBIX CpeAax, (U3UKO-XUMHUUYECKHE CBOICTBa OCHOBHBIX THIIOB HaHOPa3MEPHBIX
00BEKTOB M UX MIPUMEHEHHS B DIIEKTPOHUKE U (POTOHHUKE.

YMETh:
- ONpeAeNsATh MapaMeTpbl CTPYKTYPbl M (DU3MKO-XMMHYECKUX CBOMCTB HAHOPa3MEPHBIX OOBEKTOB,
paccuuThIBaTh Y3PQPEKTH UX MPUMEHEHHUS B YCTPONCTBAX INEKTPOHUKU U POTOHUKH.




BJIAJIETh:

- TEOPETHMYECKUMHU MOJIEJISAMU M METOAAMU H3MEPEHUM, UCIOJIb3yeMbIMU Ui pacuy€ToB IapaMeTpoB

CTPYKTYPBI U (PU3UKO-XUMHUYECKUX CBOUCTB HAHOPA3MEPHBIX OOBEKTOB.

4. Coaep:xanue TUCUMILIUHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OOumme TMOHATHA O HAHOPa3MEPHBIX ) )
o0BeKTax
CrpyKTypHBIE u pasMepHbIe
2 XapaKTEPUCTUKU HaHOPa3MEpPHBIX 4 2
00BEKTOB
3 HanopasmepHble 00BEKTBI B  pa3HBIX ] 16
cpenax
OCHOBHBIE ~ THIIBI HaHOPa3MEPHbIX
4 00BEKTOB, IPUMEHSIEMbIE B SJIIEKTPOHUKE 8 5
1 POTOHUKE
5 [IpumeHeHnst HaHOpa3MEPHBIX OOBEKTOB 8 5
Hroro yacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. O6ue MOHATHS 0 HAHOPa3MEPHBIX 0OBEKTaX

Ilonsarue HaHOOG’LCKTa, HaHOMAaTCepuajaida, HAHOTCXHOJIOTHHU. dusndeckue MMPHUYNHBI CHCL[I/I(I)I/IKI/I

HAHOYACTHUI] 1 HAHOMATEPHAJIOB.
2. CTpyKTypHBIE U pa3MEpHbIE XapaKTePUCTUKN HAHOPA3MEPHBIX 00bEKTOB

OObeMHbBIE HAHOCTPYKTYpHPOBaHHbIE MaTepualibl. HaHOKIacTephl, HAHOYACTHIIBI, HAHOTIOPOIIKH.

MHOrocioiHbple HAaHOIUIEHKM, MHOTOCJIOWHBIE HAHOCTPYKTYpPbl, MHOTOCIOWHBIE HAHOIIOKPBITHS.

OyHKUMOHATIBHBIE (YMHBIE) HaHOMaTepuaibl. OyiepeHsl U UX NPOU3BOAHBIE HAHOTPYOKH.

Buonornueckue u OMOCOBMECTHBIE MaTcpUualibl. HaHOCTp}IKTypI/IpOBaHHLIe KHUAKOCTHU:. KOJIJIOUIBI,

rejiv, B3BE€CH, IOJIMMEPHBIC KOMITIO3UTHI. HaHnokoMmo3uThl.

3. Hanopa3smepHble 0OBEKTHI B Pa3HBIX Cperax

Oobmme Gpu3nKo-XMMHUYECKHE CBOWCTBA U TIOBEICHNE HAHOPa3MEPHBIX 00BEKTOB B Pa3HBIX Cpejiax.




4. OCHOBHBIE THITBI HAHOPA3MEPHBIX OOBEKTOB, IPUMEHSAEMBIC B HICKTPOHUKE U (POTOHHKE

dotonHbIE KprcTaLTbl. ONTHYECKUE BOJIOKHA ¢ (DOTOHHO-KPUCTALITHYECKON CTPYKTYPOH.
[MonynpoBoTHUKOBBIE HAHOCTPYKTYPHI M HAHOYCTPOHCTBA. JIa3zephl Ha KBAaHTOBBIX d(eKTax.

5. llpuMeHeHHs HAaHOPAa3MEPHBIX 0OBEKTOB

[TpumeHeHNst HaHOPa3MEPHBIX OOBEKTOB B yCTPOICTBAX 3JIEKTPOHUKH U (POTOHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

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

OcHoBHas JuTeparypa
1. Xumus HOBBIX MaTepHasioB U HaHoTexHonoruu. b. @axneman (Ilepeson oz pex. Tperssaxosa 0. /1.,
I'ymunuaa E.A)) "Uatemnext"-2011, Jonronpynasiid, 464 c.
2. Hanomup 6e3 dopmyin. FO.U. Tonosun, burom-2012, 544 c.
3. Oprannueckue cBeronsnyyaromue auogasl (OLED). M.H.boukapes, A.I.ButyxHoBckuid,
M.A Karkosa. JIEKOM-2011, 351
4. llyka A.A., Dnextponuka, Mocksa, FOpaiit, 2016.

JomnonHutenbpHas auTeparypa

1. HAHOMATEPUAJIbI. Knaccugukamus, 0COOCHHOCTH CBOMCTB, IPUMEHEHNE M TEXHOJIOTHH
nonyyerus. b.M. banosu, A.I. Konmakos, M.U. AnsimoB, A.M. KpotoB. MexayHapoaHbIit
YHHUBEPCUTET NPUPOJIBI, 001iecTBa U uenoBeka «Jlyona» dwiman «Yrpema». 2007, 125 c.

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

1. http://www.elsevier.com
2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha CEMUHAPCKUX 3aHATHIX UCIOIB3YIOTCSA MYJIBTUMEINITHBIE TEXHOIOTUH, BKITIOYas! IEMOHCTPALIHIO
Npe3eHTAlUN.

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

CryneHT, NpOCIyIIaBIIMA KypC CEMHHApOB, JOJKEH OBJIAJACTh OOIMIMM MOHSATHHHBIM ammaparoM U
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocerieHust BCeX CEMHUHAPOB, NMPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM; BeCHUE KOHCIIEKTOB 3aHSATHIA;
AaKTUBHOE y4yacThe B OOCYXICHHH CEMUHAPOB;

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM ¥ HAHOMAaTEpPHAaJIOB

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: B.B. UBanos, 1-p ¢u3.-Mat. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAETM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, MoIy4arh [[IK-1.3 CrocobeH NpUMEHATh TeopeTHueckue u  (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTANIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « METOBI TIEYaTHOHN 3JIEKTPOHUKI 00yUJarONUICs JTOJDKEH:

3HAThb:

- KJIaccu(UKALUI0 HAHOPa3MEPHBIX OOBEKTOB, TEOPHIO MX TTOBEACHHS U METObI H3MEPEHUSI OCHOBHBIX
mapamMeTpoB B Pa3HBIX cpelax, (U3MKO-XMMHUYECKUE CBOMCTBAa OCHOBHBIX THIIOB HAHOPa3MEPHBIX
00BEKTOB M UX MIPUMEHEHHS B DIIEKTPOHUKE U (POTOHHUKE.

yMeThb:

- ONpenensaTh MapaMeTpbl CTPYKTYphl M (PU3MKO-XUMHYECKHX CBOIMCTB HAHOpPa3MEPHBIX OOBEKTOB,
paccuuThIBaTh 3PQPEKTH UX MPUMEHEHHUS B YCTPONCTBAX IEKTPOHUKH U POTOHUKH.
BJIaJeTh:

- TEOPETUYECKHUMH MOJEISIMU M METOJaMH H3MEPEHHH, UCIHOIb3yEMBIMHU IS PAcy€TOB MapaMeTpoB
CTPYKTYPbI U (PU3HKO-XUMHUYECKUX CBOHCTB HAHOPa3MEPHBIX OOBEKTOB.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylIeMy KOHTPOJII0

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC B
Hayaje 3aHsATHUsl.

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

Bomnpocs! k 3k3aMeHy:
. CTpyKTypHBIE U pa3MEpHbIE XapaKTePUCTUKN HAHOPA3MEPHBIX 00BEKTOB.
. Ob6mue PpU3NKO-XUMHUYECKHE CBOMCTBA U TIOBEJICHNE HAHOPA3MEPHBIX 0OBEKTOB B Pa3HBIX Cpejax.
. OCHOBHBIE THITBI HAHOPA3MEPHBIX OOBEKTOB, IPUMEHSAEMBIC B HICKTPOHUKE U (POTOHUKE.
. IlpumMeHeHnss HaHOPa3MEPHBIX OOBEKTOB B YCTPONWCTBAX IEKTPOHUKU U (DOTOHUKH.

1
2
3
4
5. ®dusnyeckue NPUIMHBI CIEUU(PUKH HAHOYACTUI] 1 HAHOMATepHAIIOB
6. MHorocoitHble HaHOIUIEHKHU, MHOTOCIIOMHBIE HAHOCTPYKTYPBI, MHOTOCIIOIHBIE HAHOTIOKPBITHS.
7. ®yHKIIMOHAIbHBIE (YMHBIC) HAHOMATEPUAIBI.

8. @yiepeHsl U X IPOU3BOIHBIC HAHOTPYOKH.

9. buonornueckue n OMOCOBMECTHbBIE MaTEPUAIBL.

1

0. HanoCTpyKTYypHpOBaHHBIEC KUIKOCTH: KOJUIOUBI, T€JIH, B3BECH, IIOIMMEPHbIC KOMITO3UTHI.
ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.
[Ipumep 1.

1. CTpyKTypHBIE U pa3MEpHBIC XapaKTePUCTUKU HAHOPA3MEPHBIX 0OBEKTOB.
2. O0mue GU3NKO-XUMHUECKHE CBOMCTBA U TIOBEJICHNE HAHOPa3MEPHBIX 00BEKTOB B Pa3HBIX Cpejax.




[Ipumep 2.
1. OcHOBHBIE THUITBI HAHOPA3MEPHBIX 0OBEKTOB, IPUMEHAEMbIE B JIEKTPOHHKE U (DOTOHUKE.
2. IlpuMeHeHHsT HaHOPAa3MEPHBIX OOBEKTOB B YCTPOWCTBAX IEKTPOHUKU U (DOTOHUKH.

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXO/IHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIbI;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IMCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIp2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE NpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE YCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI,
* YMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYYHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HayYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOSATEIIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUITITHBEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUUIUTMHE U JaBaTh UM KPUTHYECKYIO OLECHKY;
*  caMOCTOsTENbHass padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3UpPOBaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;
*  HCHOJNb30BaHHE HAYYHOM TEPMHUHOJOTHH, CTHIMCTHYECKHM TI'PaMOTHOE, JIOTMUECKH MpPaBHIBHOE
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 PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;
*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHON NMpOrpaMMoit
JUCLUIUIMHBL,
*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLMIUIMHE W JaBaTh UM KPUTHUYECKYIO OLIEHKY C IO3ULMI rocyqapCTBEHHOH wujeoioruu (1o
JUCLHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
* HCII0JIb30BAHKUE HAyYHOU TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;
* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
*  YCBOCHHME OCHOBHOW W JIOTIONIHUTENHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,



° YMEHUE OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

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

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

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

*  BIAJCHUC HMHCTPyMEHTapUeM Yy4YeOHOH IUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHATBHBIX 3aa4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  YMCHHE OPHEHTUPOBATHCS B 0A30BBIX TEOPHSX, KOHIECIIMAX M HANPABICHUSAX I10 W3y4aeMOu
IMCUUIUIMHE ¥ JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTUBHAas CaMOCTOsTENbHas pabora Ha
NPAKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, NEPUOIUYSCKOE YdYacTHEe B TIPYIIOBBIX OOCYKICHHSX,
BBICOKHI YPOBEHb KYJIBTYpPbI UCTIOTHCHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

*  HCIOJB30BaHHWE HAYYHOW TEPMHHOJOTWH, CTHIMCTUYECKH TPaMOTHOE, JIOTHYECKH MpPaBUIILHOE
U3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JIeJIaTh BBIBOIbI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4€OHON MPOrpaMMbl;
* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

° YMCHHUC OPpHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  caMmocTosTenbHas padoTa Ha MPAaKTHUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

4 6amra — (YJOBJIETBOPUTEJIbHO), 3AUYTEHO:

* J0CTaTOYHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTAHIAAPTA;

* YCBOCHHE OCHOBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOW y4eOHOM MPOrpaMMOi AUCIIUILTAHEL,

*  HCIONb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpCTIOAaBaTCyid pCllaTh CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPATyphl, PCKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHWE HAyYHOU TEPMUHOJIOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOil
JUCIUTIINHEL,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HWCTOYHHKOB, PEKOMEHJIOBAaHHBIX YYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIMOOK;



* TACCHBHOCTh HA MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aIaHUH.
1 6amt — (HEYIOBJIETBOPUTEJIBHO):

¢ OTCYTCTBHUC 3HAHUM U KOMHGTGHL[I/Iﬁ B paMKax 06pa3OBaTeJ'ILHOFO CTaHAapTa UK OTKa3 OT OTBCTA.

5. MeTonuueckune MaTepuasbl, onpeaeasionie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

IIpu mpoBeneHMM 3K3aMeHa oOydaroniemycs npegocrtaBisercs 30 MUHYT Ha mToArotoBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



