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AHHOTANMA

JucuuruiiHa TpefHa3HaueHa Ui CTYIEHTOB, BIAACIOIIMX Oa30BBIMHM 3HAaHUSIMH B 00JacTH KBaHTOBOU
MEXaHUKH, (PH3UKH HAHOCTPYKTYp, (U3MYECKOWM M KBaHTOBOM ontwku. IIporpamma Kypca BKIIOYaeT
CJIEAYIOLINE OCHOBHBIE PAa3leibl: OCHOBBI CYOBOJHOBOW ONTHUKUA M MHKPOCKOIHMH OJIMKHETO TOJS, OCHOBBI
TEOpUH TIOTJIOLICHUS M PAcCEesHUS CBETa MAalbIMH YacTUI[AMH, ONTHUKA THOPHUIHBIX JBYXCIOMHBIX H
TPEXCIOWHBIX HAHOYACTHUI] METaJUl/IMAIEKTPUK M METaJUl/TIONyPOBOIHUK, 3PPEKThl MI1a3MOH-3KCUTOHHOTO
B3aUMOJICHCTBUS, ONTHYECKHE CBOWCTBA IOJIYHNPOBOJHHKOBBIX KBAaHTOBBIX TOYEK M KBAHTOBBIX SIM,
OpraHM4ecKrue ¢ THUOPUIHBIC CBETOM3IyYalllue Auonbl. B pesynbrare OBIAACHUS TUCHMILIMHON
oOydJaroruiicst momy4JuT 6a30Bble 3HAHHUS B 00JIACTH HAHOONTHKH U COBPEMEHHOM (DOTOHHKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

¢dbopmupoBaHre 0a30BbIX 3HAHWKH B WHTCHCHUBHO pa3BUBAIONICHCS OOJACTH HAHO(MOTOHHKH IS
JaTbHEUIIEr0 HWCIOJIB30BAaHUS B JPYrHUX O0JacTsaX (U3MYECKOTO0 3HAHWS W JUCIMIUIMHAX
€CTECTBEHHOHAYYHOIO COJepKaHus; (OPMUPOBAHUE KyIBTypbl B OOJAaCTH COBPEMEHHOH ONTHKH,
HAaHO(HM3UKH M HAHOTEXHOJIOTHH, UCCIIEIOBATEIbCKAX HABBIKOB M CIIOCOOHOCTH MPUMEHSATH 3HAHHS Ha
HPaKTHUKE.

3anauu QUCHUTNIHHBI
* (¢opmupoBaHue y 00ydaronIuxcsi 0a30BbIX 3HAHWUH 110 HAHOOTITHKE;

. (dopmupoBanre o00mEeU3NIECKON KyIbTypbl B OOJACTH COBPEMEHHOW (DOTOHHMKH: yMEHHWE
OPHEHTHPOBATHCS B COBPEMEHHBIX HANPABICHUSIX HAHODU3UKU U HAHOTEXHOJIOTUH;

. (dopMupoBanre 3HaHWI 00 OCHOBHEIX MOHOTPAa(sIX U KIHOYEBBIX OO30PHBIX CTAThAX IIO
JHMCLMIIINHE;

. (dbopMupOBaHHE CAMOCTOSATENBHBIX YMEHHMH W HABBIKOB IIOIOMPATh COBPEMEHHYIO HAy4YHYIO
JIUTEPATYPY IO MPEAMETY.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyer npoOJIEMHYIO CUTYaLHIO KaK CUCTEMY,

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
BBISIBIISISL €€ COCTABIISIFOLIME M CBSI3U MEX/Y HUMHU

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH opMax Ha rocylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepauuy U HE MEHEE 4YEM Ha OJHOM

YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE MHOCTPAHHOM A3BIKC

KOMMYHHUKaTUBHbIE TEXHOJIOTHH, B TOM uucie |YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJeMU4YecKoll W Mpo(decCHOHATIbHON IesITeTbHOCTH Ha
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
B3aMMOJICHCTBHS MEXKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTabHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyanamentanbabix |OIIK-1.2 CriocoOeH 0000miaTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PpE3yNabTaThl HAy4YHBIX HCCIEIOBaHUI B 001acTu
(hM3HKO-MaTeMaTHIEeCKUX HayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH




OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPH PEIICHUN HOBBIX 3a]a4, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 Crioco6eH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrocobeH TpuUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMurcss K TOIXYYEHUIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKalUK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETB:

. crienuguIecKre CBOIMCTBA  3JIEKTPOMArHUTHBIX IOJIEH, JIOKAJIM30BAaHHBIX HAa HAHOMETPOBBIX
MaciuTadax, CnocoObl MX CO3JaHMS U IETEKTUPOBAHUS;

* OCHOBBI TEOPHH MPOXOXKIEHHS CBETa uepe3 CyOBOJIHOBOE OTBEPCTHE B METAUIMUECKOM JKpaHeE, B
ToM uncie popmyrny bere;

* 0COOCHHOCTHU IPOXOXKIEHHS CBETa Yepe3 MeTaJUIN3NPOBAHHBIC ONTOBOJIOKOHHbIE HAHOBOJIHOBOABI U
WIHHIPUYECKHE CyOBOITHOBBIE KaHAIIBI B METAJLIC;

*  addexr D60eceHa st AUGpaKIUK CBETOBBIX BOJH Ha MEPHOIWYECKON CHCTEME HaHOMETPOBBIX
IBIPOK B METAJUIMIECKOH TIJICHKE;

* TIOBEICHHUE IEKTPOMArHUTHOTO TOJIS B KOHYCE C UACaTbHO MIPOBOAAIINMY CTCHKAMH;

*  OpUHIMIB QYHKIMOHHUPOBAHUS MHUKPOCKOIOB OJIIKHETO IIOJISI alepTYyPHOTO M PacCEeUBAIOIIETO
THUIIOB;

. OCHOBHBIC PE3YJIbTaThl TEOPUM Mu JUIi OJHOPOAHOTO IIapa M ee 0000IIeHHe Ha Ciy4an
MHOT'OCJIOWHBIX KOHIICHTPUYECKUX cep;

* aHAIMTHYECKHE PEHICHUs JUIS IIapa B KBAa3UCTATHUECKOM MPUOIIKSHUH;

. CTPYKTYPY M CBOMCTB METAJUIMUYECKUX HAHOYACTHII M KIJIACTEPOB, a TAKKE KOJUIOWIHBIX
MOJTYIPOBOJTHUKOBBIX KBAHTOBBIX TOYEK U KBAHTOBBIX SIM;

* BUJ JIOKAJIHOM TUAIEKTpUYECKON (DYHKIMH OJIaropoJHbIX METAJIOB C Y4€TOM BKJIAJOB CBOOOIHBIX
Y CBSI3aHHBIX DJICKTPOHOB;

* OCHOBHBIC CBOWCTBA JIOKAJIN30BAaHHBIX MTOBEPXHOCTHBIX IJIA3MOHOB;

* TMPUYHHBI Pa3MEPHBIX 3PPEKTOB B METAILUTMYSCKUX HAHOYACTHIIAX;

. BUJ CHEKTPOB MOIVIOIICHHUSA CBETa METAJUIMUYECKUMHM HAHOOOOIOYKAMU C JU3JIEKTPUYCCKUM
(TOJTyIpOBOAHUKOBBIM) SIAPOM;

* ONTUYECKHUE CBOMCTBA MOJIEKYJISIPHBIX J-arperaroB OpraHU4eCKUX KpacuTene;

. XapaKkTep CIEKTPOB TIIOTJIONICHUS W PACCEesHUS CBETa JBYXCIOWHBIMH M TPEXCIOWHBIMH
HAHOYACTHUIIAMH C METAJUIMICCKUM SJIPOM U BHEIIHEH J-arperarHoii 000JI09KOif;

* (usHMYecKyr0 OCHOBY B3aWMOJCHCTBHUS IKCUTOHOB DpEHKENs ¢ AUIOIBHBIMUA U MYJIBTHUIIOIBHBIMH
TIa3MOHAMH B PEKUMax CIIa00H M CUIIBHOW CBS3H;

* OCHOBHBIC KOMIIOHEHTHI yCTpoiicTBa 1 mpuHIUN GyHkuuonuposanus OLED;

*  IpoIEeCcChl M OCHOBHBIC MEXaHU3MbI 3JIEKTPOJIIOMHHECHEHLH, B ToM uncie DepcrepoBckuit
MEXaHU3M NePEeHOCca SHEPTUU IKCUTOHHOTO BO30YKIIEHHUS OT OPraHUYECKUX MOJIEKYJ B TPAHCIOPTHBIX
CIIOSIX MOJa KBAHTOBBIM TOUYKAM;

* crnenuduKy OPraHMYeCKUX CBETOAMOAO0B Ha KBaHTOBBIX Toukax (QD-OLED).

* BBIMKCATh (POPMYJIBI IS TIOJIS IEKTPUICCKOTO TUTIOJIS B OJIM)KHEH U TaJIbHEH 30HaX;

. MPUBECTH KOHKPETHBIC TPUMEPHl JBAHECICHTHBIX TOJCH U MPOKOMMEHTHPOBATh OCHOBHBIC
MPUHIIMIIBL ¥ CHOCOOBI MX CO3/IaHMSI U IETCKTUPOBAHUS;

* JaTh KAYECTBCHHOE M KOJIMYECCTBEHHOC OOBsICHeHHE d((EKTYy OTCEUKH BOJH B IMIMHAPUYCCKHUX
BOJIHOBOJIAX;

. OOBSICHUTh OCOOCHHOCTH TOBEICHUS CBETOBBIX BOJIH B CYXAIONIMXCS ONTHYCCKUX 30HAAX
OJIMKHETO T10JIS;

*  TPOKOMMEHTHPOBATh OCHOBHBIC PE3yJbTAaThl TEOPUU MU JUIS MODIOIICHUS W PACCESIHUS CBETa
OJIHOPOJIHBIM IIIAPOM MaJIOTO pajnyca;

. OOBSICHUTh (U3WUYECKHE TPUHIUIBI YIPABICHUS ONTHYESCKUMH CBOWCTBAMH THOPUIHBIX
HaHOYAaCTHII;
. MIPUBECTH TMPOCTYI0 (OpPMyIly Ui OINMCAaHWS TOJOKECHUW DSHEPreTUYECKUX YpPOBHEH B

MOJTYTIPOBOTHUKOBBIX KBAHTOBBIX TOUKAX;
* 0OBSCHUTH NMPUHITUIIBI ICHCTBUS OPraHWMYECKUX CBeToM3mydarmux quogaos (OLED) u rubpuaasix
CBETOJMOOB Ha KBaHTOBBIX Toukax (QD-OLED).

BJIAJIETD:

. METOJIJaMH OITMCAHUSl TIPONYCKAHHWS CBETOBBIX BOJH dYepe3 CyOBONHOBOE OTBEPCTHE B
WIeanbHO-IIPOBOAIIEM IKPAHE;

* AHAJUTUYECKUMU MOAXOAAMHU ISl pacyeTa MPOXOKIACHUS BOJIH Yepe3 LIUIMHAPUYECKUE BOTHOBOIBI
U CY)KaloIUeCs] ONTHYECKUE 30HIbI OIMIKHETO TOJIS;

. OCHOBaMHM MATE€MAaTUYECKOIrO amnmapara TEOPUU IOMIOLIEHUS W PACCESIHUS CBETa MaJlbIMU
YacTULIAMM;

. MPOCTHIMU AHAMTUYECKAMH CIIOCOOAMH OIMUCAHUS CTPYKTYpPhl JHEPTeTUYSCKUX YPOBHEH B
KBaHTOBBIX TOYKaX;

. CIOCOOOM pacueTa TMOJIOKEHUH JIOKAIM30BAHHBIX IUIA3MOHHBIX PE30HAHCOB B CHEPUIECCKUX
METaJUIMYECKUX HAHOYACTHUIIAX PA3IIUYHOTO MOPAIKA MYJIBTUIIONBHOCTH.



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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OcHOBBI ~ CyOBOJTHOBOW  ONTHKH H 5 )
MUKPOCKOIIHHU OJIMKHETO TOJIA.
) OCHOBBI ~ TEOpPUH  TODIOWICHHS U 5 )
paccesiHus CBeTa MaJIbIMH YaCTHIIAMHU.
CTpykTypa M CBOWCTBa METAJUIMYECKUX
3 HAHOYACTHII u KJIACTEPOB. 5 3
Jlokanu3oBaHHbIE HIOBEPXHOCTHBIE
TUIa3MOHBI.
Onrtuka THOPHIHBIX IBYXCIOWHBIX U
TPEXCIOMHBIX HAHOYaCTHI
4 MeTaJlJI/ AUAIIEKTPUK 51 5 3
METaJJI/ IOy IPOBOIHUK. Db dekTs
IIa3MOH-3KCUTOHHOTO B3aUMOACHCTBUSI.
CTpykTypa W ONTHYECKHE CBOWMCTBA
5 [IOJIYIIPOBOJXHUKOBBIX KBAHTOBBIX TOYEK U 5 2
KBaHTOBBIX 5IM.
6 Oprannueckue u ruOpuHbIE 5 3
CBETOM3IIYYaIOLIUE TUOABI.
Hroro yacos 30 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. OcHOBBI CyOBOJTHOBOM ONTHKH M MUKPOCKOITUH OJIMKHETO TOJIA.

» Jlokanu3oBaHnHble ontuueckue mnois. [Ipumeps! 3BanecueHTHBIX noneld. CrnocoObl co3ganus U
JETEKTUPOBaHMSL.
* [lone snekTpuYecKOro TUMNosst B OMMKHEH U JaTbHEH 30HaX.

* IlpoxoxneHue cBera uyepe3 CyOBOJHOBOE OTBEPCTHE B METAUTMYECKOM JKpaHe. ILmoTHOCTH
SHEepruu moiisi B OmmkHer 30He. [loTok 3Heprun B nanbHIOKO 30HY. @opmyrna bere. KoMriekcHsbit
TIOTOK.

. [MpoxokneHne cBeTa depe3 METaUIM3UPOBAHHBIC ONTOBOJIOKOHHBIE HAaHOBOJIHOBOABI M
MWINHAPUYEeCcKre CyOBOTHOBbIC KaHanbl B MeTauie. TM- u TE-monbt. ddekr orceukn.

® 9JIEI(TpOMaFHI/ITHbIe I10JIA B KOHYCC C UACAJIbHO IMPOBOAAIIMMHA CTCHKaMU.

» Cyxaromuecs ONITHYECKHE 30HIbI OJIMKHETO TO0JIA U KOHBEPTEPHI I MPeoOpa3oBaHusl U3ITyUCHUS
B JIOKAJIM30BaHHBbIC cBeToBble mnouis. [lpuHnmn gelictBus u  npumeHeHus. KoadduimenTs
MPOIMYCKaHUs B OJIIMKHIOIO U JAJIbHIOKO 30HBI.

° HOJ'IyrIpOBOI[HI/IKOBLIG OINTUYCCKNUC HAHOBOJIHOBOABI C MCTAJUIMYCCKHUM IMOKPBITHCM.
» Ilma3MoHHEIE HaHOBOJIHOBO/HEI.



 Jludpakius CBETOBBIX BOJIH Ha MEPHOIUUCCKON CHCTEME HAHOMETPOBBIX JIBIPOK B METAJLTHUECKOM
mieHke. Dddexr D00eceHa.

° MI/IKpOCKOHLI OJIM>KHETO OIS alCpTypHOTO U PpAaCCCUBAOLICTO TUIIOB.
2. OCHOBEI TCOPHUH NMOMIOUICHUA U PACCCAHUA CBCTA MaJIbIMU YaCTUILIAMMU.

. Teopus Mu gus omHopomHoro mapa. Bxumaast T™M u TE wop pasnuyHoro mnopsiaka
MYJBTUIIONBHOCTH B CEYEHHUS MTOTIIOIICHHS U pacCcesiHUs CBETA.

» O06o0muieHne TeOpUU Ha CIyvaid MHOTOCIOWHBIX KOHIIEHTPUYECKUX cdep.

+ KBazucrarnueckoe npuOImKeHne. AHaIMTHYSCKUE PELICHHs JUIA 1apa u chepouna.

* Mogp! mienyymiei rajgepen B JUAIEKTPUYECKOM U MOITYTIPOBOIHUKOBOM LIApax.

* IlonHoe ceueHne SKCTUHKIMH. KOHKYPEHIIUS TPOLIECCOB MOITIOMICHUS U PACCESHUS CBETA.

3. CrpykTypa u cBoOiicTBa METAJUIMYECKUX HAHOYACTHL M KiacTepoB. Jlokaln30BaHHbIE
[TOBEPXHOCTHBIE TIA3MOHBI.

» Teopernyeckue MOAXOIBI U METOABI OMMCAHUS IEKTPOHHOU CTPYKTYPBI M CBOMCTB HAaHOYACTHI] U
KJIACTEPOB.

* DIeKTpOHHAas CTPYKTYpa METAJUINUECKUX KIaCTEpPOB.

» JlokanbHas audnekTpuyeckas QyHKIHs OIaropoIHbIX METAIIOB: BKJIaJl CBOOOMHBIX U CBSA3aHHBIX
AJIEKTPOHOB.

. Jlokanu3o0BaHHBIE TOBEPXHOCTHBIE IIa3MOHBI. JMIIOJBHBIE M MYJIBTUIOIBHBIE PE30HAHCHI.
Yacrora Openuxa.

* Pa3mepnsbie u HenmokanbHbIE 3()(HEKTH B METAIUINYECKUX HAHOYACTHUIIAX.

4. OnTuka THOPUAHBIX JBYXCIOHHBIX M TPEXCIOWHBIX HAHOYACTHUI[ METAJUI/AUIIEKTPUK U
MeTaJJI/IOoIyIpoBOAHUK. D()(EKThI M1a3MOH-3KCUTOHHOTO B3aUMOACHCTBUSI.

* Merammuieckre HaHOOOOIOUYKH C JUIIEKTPUUIECCKUM (TIOITYIPOBOAHUKOBBIM) SIPOM.
* Ilpunoxenus Kk MeauLrHe U pa3padoTke 3HHEeKTUBHBIX (POTOBOIBTANYECKUX IIEMEHTOB.

. Monekynsipabie  J-arperatbl OpraHMYecKHX Kpacurtened. JMdpjmekTpuueckue CBOiCTBA U
CIIEKTPAJIbHBIE XapaKTEePUCTUKU. DKCUTOHBI DpEHKEIS.

*  JIByXCHOWHBIE M TPEXCJIONHBIE YACTULBI C METAUIMYECKUM SIPOM WU BHEIIHEW J-arperarHoit
000JI0UKOH.

* AHanuTtudeckas MOACIb JI 4aCTOT FI/IGPHI[HBIX MO KOMIIO3UTHOM CHCTEMBI.
* Meranndeckue HaHOO6OJ’IOLIKI/I, IMOKPBITHIC J—arperaTaMH Kpacheﬂeﬁ.

. B3aumopeiictBue 3KCUTOHOB DpPEHKENS C JUIOJBHBIMH W MYJIBTUIOIBHBIMU IUIa3MOHAMU.
Pexxumel ¢i1a00# ¥ CHIIBHOM CBS3M.

Db ekt hopmel 1 pazmepa.

VrpasneHne ONTUYECKUMHU CBOMCTBAMU THOPHIHBIX HAHOCHCTEM.
5. CTpyKTypa 1 ONTHYECKHUE CBOWCTBA I10JIyIPOBOIHUKOBBIX KBAHTOBBIX TOUEK U KBAHTOBBIX SIM.

» KBanToBOpaszmepHbie d3PPEKTHI.
* DJeKTpOHHAas CTPYKTypa.
 CrekTpbl MOMIOIMIEHHS U (POTOTOMUHECIICHIIMM KBAHTOBBIX TOUYCK.

. I'uOpumHble KBAaHTOBBIE TOUYKH ‘‘sipo-000nouKa” chepruueckod UM CIOXKHOH (QOpPMBI
(HaHOTETPAITOTBI ).

* CHexTpoCKOmHst KBAHTOBBIX SIM.
6. Oprannyeckue U THOPHUIHBIE CBETOM3ITYYaIOIUE TUO/EI.

* OcHOBHBIE KOMIIOHEHTHI ycTpoiicTBa. [Ipunimn ¢pynkunoruposanust OLED.
» IIpomecchl 1 MEXaHU3MBI AIEKTPOTIOMHUHECLIEHIINN.

° CDCpCTepOBCKI/Iﬁ MCXaHU3M MNCPCHOCA SHCPIrUU 3KCUTOHHOIO B036Y)K)ICHI/I$I OT OPraHUYCCKUX
MOJICKYJI B TPAHCIIOPTHBIX CJIOAX JUOAa KBAHTOBBIM TOYKAM.



» Cnenuduka OpraHMIeCKUX CBETOANOJOB Ha KBAaHTOBBIX Toukax (QD-OLED).
* DnekTpodu3HUYecKue mapaMeTpsl U u3nydareiababie xapakrepuctiuku OLED.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
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JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

* Ha neKMoHHBIX 3aHATUAX UCHOIB3YIOTCS MYJIBTUMEANMHBIE TEXHOJIOTHH, BKIIIOUas IEMOHCTPALINIO
npe3enTanuil. [loaToMy He0OX0aMM HEOOXOAUM KOMITBIOTEP U MEIHAIPOEKTOP.

* B mponecce camocToaTensHOM paboThl 00y4YarOIUXCsl BO3MOKHO HCIIOIb30BAaHUE TAKUX
MpOrpaMMHBIX CpeAcTB, kak Mathematica, Matlab, Mathcad u ap.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CTyneHT, M3y4aouuii IUCHUIUINHY, AOJDKEH C OIHOH CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnapaToM, a ¢ JPyroil CTOPOHBL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NPAKTHKE.
B pesynerate M3ydeHUs NUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3JIM4HbIX 3a/ady.

VYeneniHoe OCBOcHHME Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITEIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B padodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B cedsl:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuaja, IMOATOTOBKY OTBETOB Ha BONPOCH], MPEIHA3HAYCHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelleHue 3a/1a4, IpeAgaracMblx CTyIeHTaM Ha JIEKLUAX U IPAKTUUYECKUX 3aHATUAX;

— Tpud  HEOOXOAMMOCTH  TOATOTOBKY K  IPAKTHUYECKUM  3aHATUSAM,  KOJUIOKBHYMaM,
I epeHIMPOBAHHOMY 3a4ETYy.

[loka3zarenem BianeHUs] MaTepUANOM CIYXHT yMEHHUE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
MPUMEHATH 3HaHUS Ha NIPAKTUKE CTYJCHTY HEOOXOANMO peIaTh Kak MOYKHO OoJIbIIe 3a1ad.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIPENOAABATENIO0, BEAYIIEMY IPAKTHUECKHUE 3aHATHS.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUNU CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa KBaHTOBOU pagro(U3NKu

Kypc: 2

kBaTuuKkanus: MarucTp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: B.C. JleGenes, n-p ¢u3.-mMar. HayK, CTapIINKA HAyYHBIA COTPYIHHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.2  OcymiecTBisieT TIOHCK BapHaHTOB
MOCTAaBIICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peleHust
OCHOBE

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MPoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

YK-4.1 CniocobeH Bectd 0OMEH jenoBoi nHpopmanueid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyd M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

YK-4.3 Crniocoben MIPECTABIATD Pe3yNbTaTh
aKaJIeMU4ecKoll U TMpo(decCUOHATIBHON JesITeThHOCTH Ha
Pa3IMIHBIX Hay4YHBIX MEpOIIPUATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3YyJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHKu W (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1alaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS




OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, mpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMurcss K TIONXYYECHUIO HOBBIX 3HAHHM,

IpoQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CACTEMHO
aHaJIM3MPOBaTh HAy4HbIE TPOOIEMBI, [TOy4aTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nH(popMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJAaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(AKTyaJ'H>HBIe HpO6J'IeMLI HAaHOOIITUKN) O6y‘IaIOH_H/II\/’IC$I JOJIDKCH:

3HATDb:
. crienuuIecKue CBOMCTBA

QJICKTPOMAarHuTHBIX HOJIeI\/’I, JIOKAJIM30BAHHBIX Ha HAHOMCTPOBBLIX

MaciTadax, Coco0bl MX CO3JaHHS U JICTEKTUPOBAHUS;
* OCHOBBI TCOPUHU MPOXOXKJCHHS CBETAa Yepe3 CYyOBOJIHOBOE OTBEPCTHE B METAUIMYCCKOM JKpaHe, B

ToM uncie popmyny bere;

* 0COOCHHOCTH TIPOXOXKICHUS CBETA YePe3 METaJUTM3UPOBAHHBIC ONTOBOJIOKOHHBIC HAHOBOJIHOBOBI H
MWIMHAPUYECKHE CyOBOJTHOBBIC KaHABI B METAILIE;
*  addexr D00ecena st qUGPaAKIMKA CBETOBBIX BOJH Ha TEPUOMUYECKON CHCTEME HAHOMETPOBBIX

ABIPOK B METaJUTUYECKOM IIJICHKEC,

* TOBEJICHHUE IEKTPOMAarHUTHOIO TOJIS B KOHYCE C HIEaIbHO MPOBOAAIINMHI CTEHKAMU;
*  IpUHIMIBI (YHKIMOHHMPOBAHUS MHUKPOCKOIOB OJMKHETrO IOJIS alepTYpPHOTO M PacCEUBAIOLIETO

TUIIOB;

. OCHOBHBIE pE3yJbTaThl TEOPUH Mu Al OTHOPOTHOro miapa MU ee o0oOIIeHHe Ha ciydai

MHOTOCJIOWHBIX KOHIIEHTPUIECKUX cep;

¢ AQHAJIUTUYCCKHEC PCHICHUS AJIs 1Iapa B KBa3UCTATUICCKOM HpI/I6JII/I)KeHI/II/I;

° CTPYKTYypYy H CBOMCTB METaJIMYCCKHUX HAHOYACTUI] MW KIACTCPOB, a TAKXC KOJUIOMAHBIX
MOJYITPOBOAHHUKOBBIX KBAHTOBBIX TOYCK 1 KBAHTOBBIX SIM;

® BH] JIOKaJIbHOM I[HSJIGKTpI/I‘{eCKOﬁ (I)YHKL[I/II/I 6JIaFOpOI[HBIX MCTAJIJIOB C YUYCTOM BKJIAIO0B CBO60,I[HBIX

1 CBA3AHHBIX 3JICKTPOHOB;

* OCHOBHBIE CBOMCTBA JIOKAJIN30BaHHBIX TOBEPXHOCTHBIX IJIA3MOHOB;
* TMPUYHMHBI Pa3MEPHBIX IPPEKTOB B METATMYECKIX HAHOYACTHLIAX;
. BHJ CIEKTPOB MODJIOIIEHUS CBETa METAUIMYECKMMU HAHOOOONOYKAMH C JUAJICKTPUUYECKUM

(IO TIPOBOTHMKOBBIM) SIAPOM;

* ONTHYECKHE CBOMCTBA MOJEKYISPHBIX J-arperaToB OpraHM4eCKUX KpacuTenew;

. XapakTep CIHEKTPOB IONJIOLIEHUs U pPACCEsHUs CBeTa JBYXCIOHHBIMH U TPEXCIOWHBIMU
HAHOYACTUIIAMH C METAJUIMYECKUM SIPOM U BHEIIHEH J-arperarHoii 000J104KOii;

* (husnYecKkyro OCHOBY B3aMMOJAEHCTBUS IKCUTOHOB DpEHKENs ¢ AUIOIBHBIMUA U MYJIbTHUIIOIBHBIMU
IUTa3MOHAMH B PEKUMax claboi U CHIIBHOM CBA3H;

* OCHOBHBIE KOMIIOHEHTHI YCTPOWCTBA ¥ MpUHIUT QyHKIMoHupoBanust OLED;

*  MPOLECCHl M OCHOBHBIE MEXAaHH3MBI JJIEKTPOIIOMHHECIEHIIMM, B TOM uuncie DepcrepoBCKUil
MEXaHN3M HEepeHOca YHEPIHH SKCUTOHHOTO BO30OYKIECHHUS OT OPraHUYECKUX MOJIEKYN B TPAHCIOPTHBIX

CJIOAX JUOoJa KBAHTOBBIM TOYKaM,

nenudu raHMYECKUX CBETOAMOIOB Ha KBAHTOBBIX TOUYKAX - .
e cCIIe Ky opra €CKHMX CBETOJIMOJIOB HA KBAHTO OYKa. D-OLED



yMeThb:

* BEIIHUCATh (DOPMYITBI JIJIS TIOJIS SJSKTPHUSCKOTO JTUTIONS B OMKHEN U JaTbHEH 30HaX;

. NPUBECTH KOHKPETHBIC MPUMEPHI JBAHECIICHTHBIX TMOJIEH U TPOKOMMEHTHUPOBATh OCHOBHBIC
MIPUHITUIIBL ¥ CTIOCOOBI UX CO3aHUS U JIETEKTUPOBAHUS;

*  JaTh KAQUECTBEHHOE M KOJIMYECTBEHHOE OOBsicHeHWE A((EKTy OTCEYKH BOJIH B IHIMHAPHUYECCKHX
BOJIHOBOJAX;

. OOBSICHUTh OCOOCHHOCTH TIOBEICHUSI CBETOBHIX BOIH B CYXAIONIMXCS ONTHYECKUX 30HJIAX
OJIMKHETO IMOJIS;

*  TPOKOMMEHTHPOBATH OCHOBHBIC PE3yNbTaThl TEOPUHU MU JUIs MODIOIICHUS W PACCESIHUS CBETa
OJTHOPOJTHBIM IIIAPOM MAJIOTO Pajnyca;

. OOBACHUTH (pU3HMYECKHE TPHHLUIBI YIPAaBICHUS ONTHYECKMMHU CBOMCTBAMHU THOPHIHBIX
HAHOYACTHLI,
. NPUBECTH NPOCTyI0 (opMyny I ONHCAHUS IOJOKEHUH DHEPreTMYecKuX YypOBHEH B

MTOJTyIIPOBOJHUKOBBIX KBAHTOBBIX TOUKAX;
*  OOBSICHUTH MPUHITUIIBI JIEHCTBUSI OPraHUUYECKUX cBeTonznydarmux auoaos (OLED) u ruGpuaHbix
CBETOIMOJOB Ha KBaHTOBBIX Toukax (QD-OLED).

BJIaJeTh:

. METOJJaMU OINMCAHMS IIPOIYCKaHUS CBETOBBIX BOJH uepe3 CyOBOJIHOBOE OTBEpCTHE B
HJeanbHO-IIPOBOIAILIEM IKPAHE;

* AHAJIMTUYECKUMM IOAXONAMHU Ui pacueTa IPOXOKIEHUS BOJIH Yepe3 LMIMHAPUYECKUE BOJIHOBOIbI
U CY’>KaIOIMeCs] ONTHYECKUE 30H bl OJIMKHETO MOJIS;

. OCHOBaMHM MAaTe€MaTH4yecKOro ammnapara TEOpPUU IODIOIIEHUS U PAacCEesiHUsl CBETa MaJlbIMU
YaCTHUIIAMH;

. IPOCTBIMU AHAJIUTHYECKUMH CIIOCO0AMU ONHMCAHUS CTPYKTYpbl SHEPreTHUECKHX YPOBHEH B
KBaHTOBBIX TOUYKaX;

. CIoCco0OM pacdeTa IOJOKEHUH JIOKAJIM30BAaHHBIX IUIA3MOHHBIX DPE30HAHCOB B cepuyecKux
METaJUIMYECKNX HAHOYACTHUIAX PA3IIMYHOTO MOPAIKAa MYIBTUIIOIBHOCTH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0
He nmpexycmorpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

»  Jlokanu3oBaHHble omTHdeckue mois. [Ipumepsl 3BaHecIeHTHBIX moneil. CrocoObl co3manus |
JIETEKTUPOBAHUS.

* Ilome QJICKTPUYICCKOT'O JUIIOJIA B OMMKHEH U ):[aHBHeﬁ 30Hax.

» IlpoxoxaeHue cBeTa uepe3 CyOBOJIHOBOE OTBEPCTHE B METAJUIMYECKOM 3KpaHe. [ImoTHOCTh sHeprun
nonist B OnmkHel 30He. [1oTok sHeprum B AanbpHIO0 30HY. Popmyna bere. KomrmiekcHbIH MOTOK.

. [Ipoxoxxnenue cBera dYepe3 METAUTM3UPOBAHHBIE ONTOBOJIOKOHHBIE HAHOBOJIHOBOIBI H
IWIMHAPUIECKIE CyOBOTHOBBIC KaHAbl B MeTaiuie. TM- u TE-Monbl. D¢ dekt oTceuky.

° 3JICKTpOMaFHHTHBIG IOJIsI B KOHYCC C UICAJIbHO ITPOBOAAIINMMU CTCHKAMU.

+ CyKarommecs: ONTHYSCKHE 30H bl OJIMKHETO MOJIsl U KOHBEPTEPHI IS Pe0oOpa30BaHus U3IYUICHUS B
JIOKQJTU30BAHHBIC CBETOBBIC MOJIsi. [IpuHIMI AeHcTBUS U puMeHeHus. KoadduimeHTsI npornyckanus B
OJIMDKHIOKO U JAJBHIOO 30HBL.

® HOHynpOBOZ{HI/IKOBLIe ONITUYCCKNE HAHOBOJHOBOAbLI C METAINIMYCCKUM ITOKPBITHEM.
* [Ima3MoHHBIC HAHOBOJHOBO/IHI.

» Jludpakius CBETOBBIX BOJIH HAa MEPUOANYECKON CHCTEME HAHOMETPOBBIX JBIPOK B METAJLTHUECKOM
meHke. Dddekr D00eceHa.

° MI/IKpOCKOHLI OJIM>KHETO OIS alCpTypHOTO U PpACCCUBAOIICTO TUIIOB.

» Teopernyeckre MOAXOIBI H METOBI OIMCAHKS IEKTPOHHON CTPYKTYpPBI M CBOWCTB HAHOYACTHI] H
KJIaCTEPOB.

* DJIEKTPOHHAs CTPYKTYpa METaNINYE€CKUX KI1aCTEPOB.

» JloxanpHast nudnexkrpuyeckas (QyHKUIUS OIaropofHBIX METAJJIOB: BKJIAJ CBOOOAHBIX M CBS3aHHBIX
JJIEKTPOHOB.

+ Jlokann3oBaHHBIC IOBEPXHOCTHBIE TUIA3MOHBI. JIMMONBHBIE U MYJIBTUIIONBHBIE Pe30HAHCHl. YacToTa
Openuxa.



+ Pa3mepnsbie u HenmokanbHbIE 3()(HEKTH B METAIUINYECKUX HAHOYACTUIIAX.

» KBanToBOpaszmepHbie d3PPEKTHI.

* DJeKTpOoHHAas CTPYKTypa.

* CrekTpbl MOMIOIMIEHHS U (POTOTOMUHECIICHIIMM KBAHTOBBIX TOUYCK.

. ['mOpuaHbIe KBAaHTOBBIE TOUYKM ‘‘sIpo-000NOuKa” chepuyeckod U CIOKHON  (popMbr
(HaHOTETpAIOBI).

* CHekTpocKonus KBAaHTOBBIX SIM.

Kpurepuu onieHuBaHus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCA ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
INPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Ouenka ommMyHO 9 OamwioB -  BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTaBISETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MIPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHSTHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UETaMHu.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSATh IOJYYCHHbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NONTy4YeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTABISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTNMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUN NIPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKH B (OPMYIHPOBKaX 0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeI0BAaTEIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMy y4eOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COJep)KaHUsl y4eOHOW MpOorpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHbIEC 3HAHHS NP PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnmpoBaHHblld 3a4eT TPOBOAUTCS IO OmieraM. B kaxaom Owuiere mpencTaBiIeHO JiBa
TeopeTuuecKux Bompoca. [Ipu mpoBeneHnn 3adera oOydaromiemycsi npenocrasisercss 30 MUHYT Ha
noxrotoBky. Onpoc 00yJaromerocsi He JOJDKEH IPEBbINIAaTh OHOTO ACTPOHOMUYECKOTO Yaca.



