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: MCTOI[BI IeYaTHOMI QJICKTPOHUKHU
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)HJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATb TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
- KJIaccU(pUKAIMIO HAHOPA3MEPHBIX 00BEKTOB, TEOPUIO WX MOBEICHUS ¥ METOJIbl U3MEPEHUSI OCHOBHBIX
mapaMeTpoB B PasHBIX CpeAax, (U3UKO-XUMHUUYECKHE CBOIMCTBa OCHOBHBIX THIIOB HaHOPAa3MEPHBIX
00BEKTOB M UX MIPUMEHEHHS B DIIEKTPOHUKE U (POTOHHUKE.

YMETh:




- ONpenensaTh MapaMeTpbl CTPYKTyphl M (PU3MKO-XUMHYECKHX CBOICTB HAHOPa3MEPHBIX OOBEKTOB,
paccuuThIBaTh 3PQPEKTH UX MPUMEHEHHUS B YCTPONCTBAX IEKTPOHUKU U POTOHUKH.

BIAJIETh:
- TEOPETUYECKHUMH MOJEISIMHU M METOJaMH M3MEPEHHH, UCIHOIb3yEMBIMHU I PAcyETOB MapaMeTpoB
CTPYKTYPbI U (PU3HKO-XUMHUYECKUX CBOHCTB HAHOPA3MEPHBIX OOBEKTOB.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OOmue TOHATHS O HaHOPa3MEPHBIX ’ )
00beKTax
CtpyKTypHBIE u pasMmepHbIe
2 XapaKTePUCTHKHU HaHOPa3MEepPHBIX 4 2
00BEKTOB
3 Hanopa3smepHble 00BEKTBI B Pa3HBIX 3 16
cpenax
OcHOBHBIE THUIIBI HaHOPa3MEPHBIX
4 00BEKTOB, TIPUMEHSIEMBIC B AJIEKTPOHUKE 8 5
u HOTOHUKE
5 [TpumMeneHust HaHOpa3MEPHBIX OOBEKTOB 8 5
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. O6me MOHSTHS 0 HAHOPa3MEPHBIX 0OBEKTAX

[TonsiTne HaHOOOBEKTa, HaHOMaTepHaja, HAHOTEXHOJNOrMH. Du3nyecKue NPUYMHBI CHENU(UKU
HAHOYACTHUI] 1 HAHOMATEPUAJIOB.

2. CTpyKTypHBIE H pa3MepHbIE XapaKTEPUCTUKH HAHOPA3MEPHBIX OObEKTOB

OOBbeMHBIE HAHOCTPYKTYPHUPOBAHHBIC MaTCPUAJIbL. HaHOKJ'IaCTepLI, HaHOYaCTHUIbl, HAHOITIOPOLIKH.

MHorocioiHbple HAaHOMJIEHKHA, MHOTOCIOWHBIE HAHOCTPYKTYpPBI, MHOTOCIOWHBIE HAHOIOKPBITHSL.
@yHKIMOHANbHBIE (YMHBIE) HAaHOMaTepHasbl. DyiIepeHsl U UX HIPOU3BOIHBIC HAHOTPYOKH.

buonornyeckue n GMOCOBMECTHBIE MaTepuanbl. HaHOCTpyKTypupOBaHHBIE >KUAKOCTH: KOJJIOWMBI,
TeJlN, B3BECH, TOJIMMEPHBIE KOMITO3UTHI. HaHOKOMITO3UTEI.

3. Hanopa3mepHble 00BEKTHI B Pa3HBIX CpeAax




Oobmme GpU3nKo-XMMHYECKHE CBOWCTBA U TIOBEJICHNE HAHOPa3MEPHBIX 00BEKTOB B Pa3HBIX Cpejiax.
4. OCHOBHBIE THIIBI HAHOPA3MEPHBIX 0OBEKTOB, IPUMEHIEMBIC B DJIEKTPOHUKE M (POTOHHKE

dotoHHBIE KprcTaLTbl. ONTHYECKUE BOJIOKHA ¢ (DOTOHHO-KPUCTALITHYECKON CTPYKTYPOHA.
[MonmynpoBoTHUKOBBIE HAHOCTPYKTYPBI M HAHOYCTPOHCTBA. JIa3zephl Ha KBAaHTOBBIX AP eKTax.

5. llpuMeHeHHs HAaHOPAa3MEPHBIX 0OBEKTOB
[TpumeHeHust HaHOPa3MEPHBIX OOBEKTOB B yCTPOICTBAX 3JIEKTPOHUKH U (POTOHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

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

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

JomnonHurenbsHas auTeparypa

1. HAHOMATEPUAJIbI. Knaccugukanus, 0COOCHHOCTH CBOMCTB, IPUMEHEHNE M TEXHOJIOTHH
nonyyenus. b.M. banosu, A.I. Konmakos, M.U. AnsimoB, A.M. Kpotos. MexayHapoaHbIit
YHHUBEPCUTET PUPOJIBI, 001IecTBa U yenoBeka «Jlyona» dwiman «Yrpema». 2007, 125 c.

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

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha CEMUHAPCKUX 3aHATHIX UCIONB3YIOTCSA MYJIBTUMEINITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIHIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 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 y4eOHBIM IUIAHOM; BeCHUE KOHCIIEKTOB 3aHSATHIA;
AaKTUBHOE y4YacTHe B OOCYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCA 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: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
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(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

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  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « METOBI TIEYaTHOHN 3JIEKTPOHUKI 00yUJarONUICs JTOJDKEH:

3HAThb:

- KJIaccu(UKALUI0 HAHOPa3MEPHBIX OOBEKTOB, TEOPHIO MX TTOBEACHHS U METObI H3MEPEHUSI OCHOBHBIX
nmapamMeTpoB B Pa3HBIX cpenax, (U3MKO-XMMHUYECKHE CBOMCTBAa OCHOBHBIX THIIOB HAaHOPa3MEPHBIX
00BEKTOB M UX MIPUMEHEHHS B DIIEKTPOHUKE U (POTOHUKE.

yMeThb:

- ONpenensaTh MapaMeTpbl CTPYKTypbl M (PU3MKO-XUMHYECKHX CBOICTB HAHOpPa3MEPHBIX OOBEKTOB,
paccuuThIBaTh 3PQPEKTH UX MPUMEHEHHUS B YCTPONCTBAX IEKTPOHUKU U POTOHUKH.
BJIaJeTh:

- TEOPETUYECKHUMH MOJEISIMU M METOJaMH M3MEPEHHH, UCHOIb3yEMBIMHU IS PAcYETOB MapaMeTpoB
CTPYKTYPbI U (PU3HKO-XUMHUECKUX CBOHCTB HAHOPa3MEPHBIX OOBEKTOB.

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

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

Bomnpocs! k 3k3aMeHy:
. CTpyKTypHBIE U pa3MEpHbIE XapaKTePUCTUKN HAHOPA3MEPHBIX 00BEKTOB.
. Ob6mue pU3NKO-XUMHUYECKHE CBOMCTBA U TIOBEJICHUE HAHOPA3MEPHBIX 0OBEKTOB B Pa3HBIX Cpejax.
. OCHOBHBIE THITBI HAHOPA3MEPHBIX OOBEKTOB, IPUMEHSEMBIC B HICKTPOHUKE U (POTOHHKE.
. IlpumMeHeHnss HaHOPa3MEPHBIX OOBEKTOB B YCTPOWCTBAX IEKTPOHUKU U (DOTOHUKH.

1
2
3
4
5. ®duznyeckue NPUYMHBI CIEUU(PUKH HAHOYACTHUI] 1 HAHOMATepHAIOB
6. MHorocoitHble HaHOIUIEHKHU, MHOTOCIIOIHBIE HAHOCTPYKTYPBI, MHOTOCIIOIHBIE HAHOTIOKPBITHS.
7. ®yHKIIMOHATIBbHBIE (YMHbIC) HAHOMATEPUAIBI.

8. @ymepeHsl U X MIPOU3BOIHBIC HAHOTPYOKH.

9. buonornueckue n OMOCOBMECTHbBIE MaTEpUAIBL.

1

0. HanocTpyKTypUpOBaHHBIE )KUKOCTHU: KOJIJIOUBI, T€IU, B3BECH, [10OJJUMEPHBIE KOMIIO3UTHI.
[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.
1. CTpyKTypHBIE M pa3MepHbIE XapaKTEePUCTUKN HAHOPA3MEPHBIX 00bEKTOB.




2. O0mue GU3NKO-XUMHUECKHAE CBOMCTBA U TIOBEJICHNE HAHOPa3MEPHBIX 00OBEKTOB B Pa3HBIX Cpejax.

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

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHU peIIaTh CIOKHBIE NpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W DIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTaOOPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOJTHEHHS 3aJaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 331a4;

*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOseMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHOW POTpaMMO TUCTIUITITHBI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, 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 PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 3a/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHUYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* 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;

* HCII0JIb30BAaHKUE HAyYHOU TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

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



*  YCBOCHHME OCHOBHOW W JIOTIONHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOM
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTeNnbHas padoTa Ha MPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aJaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTO4YHO MOJHbIE U CUCTEMAaTU3UPOBAaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWHU, CTHIMCTUYECKH T'PaMOTHOE, JOTHYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 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 OICHKY; AaKTHUBHAas CaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBBIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTarO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

*  HUCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
U3JI0KEHUE OTBETA HA BOIPOCHI, YMEHHUE JI€JIaTh BHIBODI;

*  BIQJCHUE 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
JUCLUUIUIMHE M JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTHE B TPYMIIOBBIX
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

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

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

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

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

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
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;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUM, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKAMH U JIOTHYECKUMH OLIHOKAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PEILICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILIAHDI,

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

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAHHUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHKOB, PEKOMEHIOBAHHBIX Yy4eOHOW mporpaMMoi
JVCLUUTUIHHBL,



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

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

1 6amt — (HEYIOBJIETBOPUTEJILHO):

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

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

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromierocsi mo OusaeTy He JODKEH MPEBBINIATh ABYX ACTPOHOMHUYECKHX YAacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



