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PABOYASI MIPOI'PAMMA JUCHUIIJIMHBI
TexHomorns co3aanusl HAHOKIACTEPOB U HAHOCTPYKTYP
Hanpagienne noarorosku 11.03.04 DinekTpoHUKAa M HAHOYIEKTPOHUKA
HaHOTeXHOIOTHH B 3JIEKTPOHUKE
®opmMa MOArOTOBKH 0YHAS

kypc 4 cemectp 8

nekuuu 22 dac.

NpaKTHYECKUE 3aHATUS HE IPETyCMOTPEHbI

naboparopHsie paboTel 44 yac.

B TOM 4HCIIe ¢ ucrojib3oBanneM MAO nek. - /mop. - /[ma6. 16 wac.
BCET0 YacOB ayIUTOPHOM Harpy3ku 66 udac.

B TOM 4Hclie ¢ ucrons3oBanneM MAO 16 wac.

camocTosTeabHas padota 78 wac.

B TOM YHCJIE Ha MIOJTOTOBKY K 9K3aMEHy -  Yac.

KOHTPOJIbHBIE PA0OTHI (KOJIMYECTBO) HE MPETYCMOTPEHBI

KypcoBasi paboTa / KypCOBOH MPOEKT HE MPEYCMOTPEHbI

3ager 8 cemecTp

9K3aMEH He MPEeayCMOTPEH

Pabouass mporpamma cocTaBlieHa B COOTBETCTBHM ¢ TpeOoBaHMsMU DenepanbHOTO TOCYAAPCTBEHHOTO
o0pa3oBaTeabHOI0 CTaHiapTa 1o HampasieHuto noaroToku 11.03.04 DyiekTpoHHKA M HAHOIJIEKTPOHUKA
YTBEP)KICHHOTO TpUKa3oM MuHucTepcTBa obpasoBanus M Hayku PD or  19.09.2017 r. Ne 927 (c
WU3MEHEHUSIMH U JIOTIOJTHEHUSIMHU).

Pabouass nporpamma oOCykzIeHa Ha 3acedaHUH
JerapTaMenTa o0IIel U SKCIIePUMEHTATLHON (QH3UKH
npotokon Ne 3 0T« 29 » HOAOps 2021 r.

. o. nupexropa
JermapTaMeHTa
CocraButens (n): A.¢.-M.H. ['opomuko JI.JI.

K.X.H., JnoueHT Kopoueniies B. B.




O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHMH Kadeapbl/IenapTraMeHTa;

[IpoTokoi oT « » 20 1. Ne

Hupextop JenapramenTa

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/qenapramMeHTa:

IIpotokoun oT « » 20 1. Ne

Hupexrop Jenapramenra

(moamucs) (1.0. damunus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3acelaHNH Kadeapbl/1enapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

Hupextop JenapramenTa

(oammcp) (1.0. damumus)

V. PaGoyasi nporpaMMa nepecMoTpeHa Ha 3acelaHUM KadeaApbl/AenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

Hupekrop Jlemapramenrta

(moamuce) (1.0. ®amumnms)



HCJII/I H 3aJaY4 0OCBOCHUA JUCIHUIIIMHBI.

Heas: dopmupoBanue y 0oO0ydaromMXCs MPEACTABICHUA O BUJAX, Ha3HAYCHUH U
crnoco0ax TMOJMYyYEeHUS] OPraHUYEeCKUX ¢ HEOPraHWYeCKUX HaHOMATepHaloB U
HAHOCTPYKTYP Ha UX OCHOBE.

3agaun:

1. chopmupoBaTh MpeACTaBICHHE O HAHOKIACTEpaX W HAHOCTPYKTypax, WX
KJ1Iaccu(UKaIUH;

2. TIO3HAKOMHUTH C OO0JACTSAMH IPUMEHEHHS CYIIECTBYIOIIMX M TEPCHEKTUBHBIX
HAaHOMATEPUAJIOB;

3. HN3YyYCHUC TEXHOJIOTUM U3TOTOBJICHUS HAaHOKJIACTCPOB U HAHOCTPYKTYP.

JI1st yecnemHoro u3y4eHus: TMCUUIIMHb « TeXHONIOrus co3/1aHns HaHOKJIACTEPOB
U HAHOCTPYKTYp» y OOy4aroumxcs JOJDKHBI OBITh C(HOPMUPOBAHBI CIEIYIOIINE
IpeIBapUTEIbHbIE KOMIIETEHIUU:

- OIIK-1.3 wucnons3yer 3HaHUS (U3UKM W MaTEMaTUKU TPU PEUICHUU
MPaKTUYECKUX 3a]a4

- OIIK-2.1 HaxoaUT U KPUTUYECKH aHAJU3UPYET MHPOpPMAaLKI0, HEOOXOAUMYIO
JUISL pELIEHUS TOCTaBICHHON 3a/1aun

B pe3ynbrare uzydyeHus: JaHHOW AUCIUIUIMHBI y 00y4aromuxcst popMupyroTcs

crieayroIme mpogeccruoHaabHbIe KOMIICTESHIIUN:

Twum 3agay Kox u HaumenoBanue
npodeccuoHaIbHON Kon n HaumeHoBaHME MHAUKATOPA TOCTIKCHUS
KOMIICTCHIIN KOMIICTCHIIUHN
(pe3ynbTaT OCBOSHHSI)
IIPOU3BOJCTBEHHO- I1K-3 Criocoben [1K-3.2 OcyiecTBisieT HaCTPOHKY
TEXHOJIOTMYECKUI BBITNIOJHATH pabOTHI 110 BBICOKOTEXHOJIOTHYHOT'O 000pYy10BaHUS
TEXHOJIOTHYECKOU IIPOM3BOJCTBA MATEPHAIIOB U U3AEIUI
ITOATOTOBKE HAaHOMJIEKTPOHUKU B COOTBETCTBHUH C
IIPOU3BOJICTBA IIpaBWJIaMU HACTPOMKHU M dKCILTyaTallun
MaTepHaJIOB U U3AEIINN
IIEKTPOHUKH U
HaHORJIEKTPOHUKH




Twum 3amau Kox 1 nammMenoBanue
PO eCCHOHATTEHOM Kon n HaumeHOBaHNE MHAUKATOPA TOCTHKCHIS
KOMIIETEHLIUU KOMIIETEHLIUU
(pe3ynbTaT OCBOCHMSI)

CEpBHCHO- ITK-5 CnocobeH k [IK-5.1 Cobmtomaer mpaBuiia
IKCILUTYaTallMOHHBIHI CEpBUCHOMY 9KCIUTYaTallUHl TEXHOJIOTUIECKOTO
00CITyKUBaHUIO 00opyI0BaHuUs

U3MEPHUTEIBHOTO,
JUArHoCTU4Y€CKoOro,
TEXHOJIOTUIECKOTO
000py10BaHUs

KOI[ U HAMMCHOBAHUC MHUKATOPpA
JOCTHIXCHHA KOMIICTCHIIMH

HaumeHoBaHue mmokasaress OleHUBaHUS
(pe3ynbraTta 00y4YeHUs MO JUCITUILUIHHE )

[1K-3.2 OcyiecTBisieT HaCTPOUKY
BBICOKOTEXHOJIOTUYHOTO
000py1I0BaHUS POU3BOJICTBA
MaTepHaiOB U U3CIHIt
HAaHOJJICKTPOHUKH B
COOTBETCTBUU C IIPABUIIAMHU
HaCTpOfIKH H OKCILTyaTalunuu

3HaeT nmpaBuia HAaCTPOMKH U SKCILTyaTaluu
BBICOKOTEXHOJIOTUYHOTO 000PYI0BaHHUS MPOU3BOICTBA
MaTepuaIoB U U3JEJIHI HAHOAIEKTPOHUKHU

YMmeeT HacTpauBaTh BBICOKOTEXHOJIOTUYHOE
000py/10BaHUE MPOU3BOJICTBA MAaTEPHUAJIOB U U3ACTHMA
HaHO3JIEKTPOHUKH

Brnaneer npueMamMu HaCTPOMKHU BBICOKOTEXHOJIOTHUYHOTO
000pyI0BaHUsI TPOU3BOJICTBA MATEPHATIOB M U3AETUIl
HAHOXJIEKTPOHUKH B COOTBETCTBHU C IIPaBUJIAMH
HAaCTPOMKHU U HKCILTyaTaluu

[1IK-5.1 CobGmronmaer mpaBuia
HKCIUTyaTallul TEXHOJIOTUYECKOTO
00opyIoBaHUs

3HaeT HOpMaTUBHYIO 0a3y MpaBWJl FKCILTyaTalluu
TEXHOJIOTUYECKOT0 000y 10BaHUsI

YMeeT IKCITyaTHPOBaTh TEXHOJIOTUIECKOE
o0opyioBaHue

Brnaaeer mpueMaMu 3KCIUTyaTalMiyi TEXHOJIOTHYECKOTO
000pyI0BaHUs B COOTBETCTBUU C YTBEPKICHHBIMU
MpaBWJIaMU

2. Tpyno€MKOCTh TUCIUILIMHBI M BUOB YUCOHBIX 3aHATUHI 110 AUCITUTIIINHE

OO6mast TpyAO0€MKOCTh JAUCHUIUIUHBI COCTaBisAeT 4 3adyéTHble eauHuibl 144

aKaJeMHUCCKHX Yaca).

(1 3aueTHas eqMHUIIA COOTBETCTBYET 36 aKaJeMUUYECKUM Yacam)

Bunamu yuyeOHBIX 3aHATHM W paboThl O0OydYarowerocs Mo JUCHUIUIMHE

SABJISAXOTCA:
O06o3HaueHne Bunbl yueOHBIX 3aHATHH 1 pabOThI 00yYaromerocs
Jlex Jlexun
JIab JlabopaTopHsle paboThI
CP CamocrosiTesnibHas paboTa 00y4Jaromerocs B IepuoJi TCOPETHIECKOro 00ydeH s
KoHThOI CamocrosrenbHast paboTa 00ydaromerocsi 1 KOHTaKTHast paboTa 00yJaromerocs ¢
p Iperno/iaBaTeleM B IepHo/l IPOMEKYTOYHOH aTTecTalluu




CTpyKTypa TUCUUTIIINHBL:

®dopma 00ydeHHUs: — OUHasl.

KomnnyectBO 9acoB no BUaamM y‘le6HI)IX
o 3aHATHI B pabOTH 00yYaOMIErocs
= DopMbI
HanmenoBanue pasznena 54 = o
No S 3 IIPOMEKYTOUHON
JOUCHUATLIAHBI > 5 e o x ~a o
O = = = o O = aTTecTaluuu
Q
R~
Paznen |. Hanouacturer u
! HaHOMaTEePHAIBI 8 11 22 - 78 - YO-1; I1P-6
2 | Pazgen 2. HanoTtexHonornu 8 11 22 -
Hroro: 22 44 - - 78 -
l. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTHU KYPCA
JleknmuoHHbIe 3aHATHS (22 Yac.)
Paznen 1. HanouacTuubl 1 HaHoMaTepuaibl (11 gac.)
Tema 1. IlosryyeHHe HAHOYACTHIl METAJJIOB M UX coequHeHmi (3 yac.)
Hanoknacrepsl u  HaHOKpucTauibl. HeynmopsigodeHHBIE  HAHOKIIACTEPHI.
Marunueckue HAHOKJIACTEPBHI. Texnonorus HCIIAPEHUSA-KOHACHCAIH.
[Tna3MoxuMuyecKui CHHTE3. MexaHOXUMUYECKU, JICTOHAIIMOHHBIN 5

AJIEKTPOB3PBIBHOKW CUHTE3. CHHTE3 KPHUCTAUIMYECKMX HAHOYACTHI[ B MAaTpHULAX.
®opMHUpOBaHNE HAHOPAZMEPHBIX OCTPOBKOB MPY OCAXKIECHUH Yy KEPOIHBIX ATOMOB Ha
ITOBEPXHOCTH TBEPJOTO TENA.

Tema 2. @ysiepensl (2 4ac.)

[Tomumopdusm yriepoaa. Oymnepen C60 u ero anagoru. Bujbsl mpou3BOIHBIX
¢bynepeHos: 3ar0JIHCHHbBIE GbyepeHs, GbynnepeHoBbIe aJTyKThl,
rerepodyiieperHsl. Meronbl monydeHus: Bosronka rpadura ¢ mociemyromen
necyOmuManen v mupoJiu3 yriieBOJOPOBO.

Tema 3. Yriepoanbie HaHOTPYOKH (2 yac.)

XupanbHble W axupaibHble HAHOTPYOKH. OIHOCIOWHBIE M MHOTOCIIONHBIE
HaHOTPYOKU. CTpykTypHble aedekTbl. CBOMCTBA. DHI03ApaAIbHBIE, SK303/ApabHbIC

yTJIEPOJIHbIE HAHOTPYOKHU U reTepoHanoTpyOku. Katanutnueckuit cuntes. Bo3ronka-
5



necyonmumanusa rpadurta. [luponus yrieBogopoaoB. DIEKTPOJIUTUYECKUM CHUHTE3.
Heyrneponnbsie HaHOTPYOKH.

Tema 4. Heoprannieckue HAaHOCTPYKTYPbI: PeKHMbI CAMOOPraHM3anuu (2
qac.)

ToHKHMe TUIEHKH, HAHOMPOBOJIOKH, KBAaHTOBbIE TOUKH. Pa3zmepHbie 3((eKTsI.
XUMUYECKOE OCAKICHHE U3 ra30Boi (pa3pl. MoseKysapHO-TyuyeBas dMUTAKCHUs. TpH
OCHOBHBIX M€XaHHM3Ma pocTa TOHKHUX IUIeHOK: Dpanka-Ban nep Mepse, Bonbmepa-
Bebepa, Crpanckoro-KpacranoBa. @opMmupoBaHHE KBaHTOBBIX IPOBOJIOK Ha
BUIIMHAJBHBIX IOBEPXHOCTAX. @DOpPMHpPOBAHME KBAHTOBBIX TOYEK B PEKUME
Crpanckoro-Kpacranosa. Jlutorpagus. [DKK-mexanu3 s mosydeHus BUCKEPOB.
[1nenku JIaarmropa-biiomkerT.

Tema 5. Hanonmopucrsie MmaTepuaJsbl (2 yac.)

3onb-rens Meroa. Hanomopucteie meMOpanbl. Ocmoc. OOpatHblid  OCMOC.
Huanuz. Yastpagunbrpanuud. Lleonutsl. IlopucTeiii KpeMHUN. DIEKTPOXUMUYECKOE
TpasiieHuEe. MoJieKysipHbIe cuTa. TeMIUIaTHbIN CUHTE3. [ MaApOTEpMAIIBHBIN CUHTES.

Paznen 2. Hanorexnosorum (11 gac.)
Tema 6. IlonsaTue 00 OpraHuYecKMX HAHOCTPYKTYpax (3 yac.)

Opranunyeckue moiiekybl. Cynepmonekyibl. Munesisl. JIumocomsl.

Tema 7. HaHOCTPYKTYpPBI 3 PACTBOPOB (2 yac.)

KosutoniHble  pacTBOpBI: HAHOCYCIIEH3WHM, HAHOAMYJIbCUH, HAHOA3PO30JIH.
CeauMeHTallMOHHAsT M arperaTuBHasi yCTOWYMBOCTb. KOHIEHCAIlMOHHBIM METOI.
JlucniepralinOHHBIN METOJ. Meron MEeNTU3ALUH. Camonpon3BoOIBHOE
JTACTIEPTUPOBAHMUE.

Tema 8. @opmupoBaHNe yNOPAI0YEeHHBIX HAHOCTPYKTYP (2 yac.)

Hanonutorpadusi: sneKkTpoHHas, WOHHAs, pPEHTreHoBckas. HaHomeuaTs:
YEpPHWJIbHAA M€YaTh, TACHEHHUE.

Tema 9. buomoJiexkysbi (2 yac.)

HyxnennoBsie kucnotsl, benku, depMeHTbI. BHOMOJIEKYIISIPHBIE KOMIJIEKCHI.
TyOynsipHbIe, CIIOUCTBIC ¥ THOPUTHBIE OMOHAHOCTPYKTYPHI.

Tema 10. 3oH10BbIE HAHOTEXHOJIOTHH (2 Yac.)



Hapam]eanLIe U INCPINCHAUKYIIAPHBIC ITPOICCCHI IIEPEHOCA aTOMOB. JlokanpHOE

OKHCJeHUE. JIOKaIlbHOE XMMHUYECKOE OCaAXXKIACHUC U3 ra3oBou (1)331)1.

Il. CTPYKTYPA U COAEP’)KAHUE NPAKTUYECKOM YACTU KYPCA U
CAMOCTOATEJBbHOU PABOTHBI
JlaGopaTopHble padoThl (44 yac.)

JlaGopaTopnas padora Nel. (11 yac.)

MonekynsipHo-iiyyeBass ~ snuTakcus. [loarotoBka K — 3OUTaKCHAIbHOMY
BBIPAIIMBAHUIO Ha KPEMHHEBBIX MOJUIOKKaX. [IpeaBapurenbHas odncTka oOpasiia,
MOJATOTOBKA MCTOYHUKOB, 3arpy3Ka B CBEPXBBICOKOBAKYYMHYIO Kamepy, MOJydeHUe
CBEPXBBICOKOI'O BaKyyMa.

JlaGopaTopnasi padora Ne2. (11 gac.)

®opMUpOBaHUE TOHKHUX IUICHOK. [loimydyeHHe aTOMapHO-4MCTON MOBEPXHOCTH
KpeMHHEBOro o0pasna. KoHTposib CTpYKTYpbl 1 XUMUYECKOTO cocTaBa. KannbpoBka
CKOPOCTU UCTOYHUKOB.

JlaGopaTopnas padora Ne3. (11 yac.)

@opMUpOBaHUE ANUTAKCHAIBHBIX HM30TUIHBIX P-N mepexonoB. OcaxneHue
JIETUPOBAHHOM W  HEJIIETUPOBAHHOW JMUTAKCUAJIBHOM IUIEHKM KPEMHHS Ha
MOHOKPHUCTAININYECKYIO MTOJIIOXKKY.

JlaGopaTopnasi padora Ne4. (11 gac.)

KonTpons mnpouecca ¢opMupoBaHHs SNUTAKCUAIBLHOW IJICHKM B XOJ€ €€
ocaxkaeHus. Judpakuumsa  ObICTPHIX M MEUIEHHBIX  3JEKTPOHOB,  Macc-
CHEKTPOMETPUUYECKHM aHaIu3 aTMocepsl pocToBoi kamepbl. KonTposib Mopdonoruu

SIMUTAKCUATIHLHOU TUIEHKHU.

3amaHud I CaMOCTOSATEIbHOI PadoThI

CamocrosiTesnbHas padora Nel. Buasl HaHoMaTepuaJioB.
Tpebosanusi:
1. Knaccuduxanus wnanomatepuanoB. Hanouactuupsl. HaHocTpykTypHBIE
MaTepHuabl.
2. HanouacTurpl: HAHOKJIaCTEPHI, HaHOKPHUCTAJLIbI, byniepeHsl,
7



HAHOTPYOKH, CyTIEpMOJIEKYJIbl, OMOMOJIEKYJIbI, MUIIEILIbI, TUTOCOMBI.

CamocrosiTeibHas padota Ne2. YrjiepoaHble HAHOMAaTePUAJbI.
Tpebosanusi:
1. IMomumopdusm yriaepoaa. Anmas. ['padut. OynepeH.
2. Tepmudeckoe pacnbiieHue rpadura. Yciosus GopMupoBanus QyiepeHoB
U HaHOTPYOOK.
MeTo/1bI TTOJTydeHHEe OTHOCTOMHBIX HAHOTPYOOK.
JleiicTBHE KaTaau3aTOPOB MPU TEPMUUYECKOM paCIbIICHUH rpadura.
Hpyrue MeTosl popMHUpOBaHUS HAHOTPYOOK U (DyIITIEPEHOB.
6. Pasmepnsbie r3pdexTo. KBaHTOBBIE OrpaHUYCHHS.

o s~ w

CamocrositenbHas padora Ne3. ToHkHe NVIEHKH.
Tpebosanus:

1. ®opMupoBaHUE TOHKUX IUICHOK. XHUMHYECKOE OCAXKICHUE U3 Ta30BOMU
da3pl. MomnekynsipHO-TyueBast SMUTAKCUSl. TpU OCHOBHBIX MEXaHH3Ma
pOCTa TOHKUX TUJIEHOK.

2. @opMupoBaHHEe HAHOMPOBOJIOK MeTogaoM MJID. OcaxneHne B pexuMe
®panka—Ban-nep-Mepse. Buckepsl.

CamocrosiTtenbHasi padora Ne4. KBaHTOBBIE TOUKH.
Tpebosanus:

1. ®opmupoBaHue KBaHTOBBIX TOueK. OcaxaeHue B pexkume CTpaHCKOro-
Kpacranosga.

2. Komnoumueie cuctemsl. JucmepcHas ¢dasza. JlucmepcHas cpena.
CeauMeHTallMOHHAS U arpEeraTUBHAsl YCTOMYUBOCTh. METOABI MOJTYyYEHHUS:
KOHJICHCAIUsl, TUCTIEPTrUPOBaHUE, MTETITU3ALIHS.

CamocrosiTenbHast padora Ne5. HanHonmopuctbie MaTepuaJibl.
Tpebosanus:

1. Hanomnopucteie MeMOpaHbI, IICOJUTHI M MOPUCTHIM KpemHuil. Ocmoc.
OOpartHsbIit ocmoc. Jlnanus u yiabTpadruiibTpanus.

2. 30H70BBIE HaHOTEeXHOJOTWHU. [lapamnensHbie W TEPIEHIUKYJISAPHBIC
IIPOLIECCHI.

I1l. YYEBHO-METO/JMYECKOE OBECIIEUEHUE CAMOCTOSTEJBbHOM
PABOTbBI OBYYAIOLINUXCHA

VY4eOHo-MeTonnyecKoe 00ecredeHre CaMOCTOsTENIbHON paboThl 00yUaroXCs
10 JUCLIMIUIMHE BKJIFOYAET B CeO:

- IUTaH-TpapUK BBHIMOJHEHHUSI CAMOCTOSTEIBHONH pPadOTHI MO TUCIMIUIMHE, B
TOM YHCJIC TPUMEPHBIE HOPMbI BPDEMEHH Ha BBITIOJHEHHUE 110 KAXKIOMY 3a/IaHUIO;



- TpeboBaHUs

K npeaCTaBJICHUIO

CaMOCTOSITENILHOM paboThI;

u  odopmieHHIO

- KPUTEPUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENIbHOU PaOOTHI.

HJIaH-I‘pa(l)l/IK BBINIOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbl o IMCIOMIIJIMHE

Ne Jara/cpoku Buna camocrositesibnoit | Ilpumepnbie ®opMa KOHTPOJISI
n/n BbIINOJIHEHUSA padoThI HOPMbI
BpeMeHH Ha
BBINIOJTHEHH
1 | B reuenue IToaroroBska k 7 yacoB YO-1
cemecTpa n1abopaTopHBIM padoTam, (cobecemoBanme/yCTHBIH
U3yYCHUE JTUTEPATYPHI orpoc)
2 | 1-3 mepens Brinonnenue 7 yac. YO-1
cemecTpa CaMOCTOSITEIILHOM (cobecemoBaHue/yCTHBIH
pabotsr Ne 1 0TIpoc)
I1P-4 (pedepar)
3 | 4-6 nepens BrimonHenue 7 gac. YO-1
cemecTpa CaMOCTOSITEIILHOM (cobecemoBaHme/yCTHBIH
paboThl Ne 2 0npoc)
4 | 7-9 wenens Brmmonnenue 7 yac. VO-1
cemecTpa CaMOCTOSITEIIbHOU (cobecemoBanme/yCTHBIH
paboTsl Ne 3 0mpoc)
5 | 10-12 wenens Brmmonnenue 7 yac. VO-1
cemecTpa CaMOCTOSITEIIbHOU (cobecemoBanme/yCTHBIH
pabotsl Ne 4 0mpoc)
6 | 13-15 nenens Brimonxenue 7 gac. YO-1
cemecTpa CaMOCTOSITEIILHOM (cobecemoBaHme/yCTHBIH
paboThr Ne 5 0TIpocC)
ITP-4 (pedepart)
7 | 16-18 megens [ToaroroBka k 3a4eTy 36 wacoB 3a4eT
cemecTpa
Hroro: 78 Jac.

PexoMeHnaanum 1o caMoCTOATEIbHOM padoTe CTYACHTOB

pE3yIbTaTOB

IInanuposanue u opeanuzayus epemenu, 0meedeHHO20 Ha GbINOIHEHUe 3A0aHULL
CamMoCmosmenbHou pabomeol.

N3yuuB rpaduk BHIMOTHEHUSI CAMOCTOSTEIILHBIX pa0doT, CIEAYeT MPAaBUIBHO €&
OpraHu30BaTh. PEKOMEHIYeTCS HM3Y4YHTh CTPYKTYpPY Ka)XJAOTO 3aJaHus, OOpaTHUTh
BHUMaHHEC Ha TpaduK BBIMOJHCHUS pabOT, OTUYETHOCTh IO KaXJAOMY 3aJaHUIO
MPEIOCTABIICTCS B MOCICIHIO HENeno coriacHo rpaduky. OOpaTuTh BHUMAaHHE,
YTO UTOTH CaMOCTOSTEIBLHON PabOThI BIMSAIOT HA OKOHUYATEIBHYIO OIICHKY 10 UTOTaM
OCBOCHHUSI Y4COHON JUCITUTIIHHBI.

Paboma c numepamypoii.

[Ipu BbIMONHEHMM psAga 3adaHuii TpedyeTcss padoTaTh C JIMTEPATypOH.



PekomeHmyeTcss MCHOJIb30BaTh Pa3IMUHbIE BO3MOXXHOCTH PabOThHI C JUTEPATYpPOU:
donbl HayuHOU oubmmoreku JIBOY (http://www.dvfu.ru/library/) u npyrux Beaymnumx
BYy30B CTpaHbI, a TaKXe JOCTYMHBIX JISI MCIOJB30BaHUS HAyYHO-OMOIMOTEUHBIX
CUCTEM.

B mpotiecce BbIMOMHEHUS CaMOCTOSATEIBLHON paboThl peKkoOMeHAyeTcs paboTaTh
CO CIEAYIOIMMH BUAAMH U3TaHUM:

a) HayuHble wu3maHus, TMNpeqHA3HAYEHHBIE JUIsI HAydyHOM paboThl W
coJiepKalllie TEOPETUYECKUE, IKCIEPUMEHTAIbHbIE CBEACHHUS 00 HCCIIEIOBAHMSIX.
Onmn moryT myOnmMkoBaThes B (popme: MOHOTpadHii, HAyUYHBIX CTaTel B KypHaIax
WIM B HAYYHBIX COOPHUKAX;

0) YueOnas murepaTypa moapasesseTcs Ha:

- yueOHbIe u3/1aHus (y4eOHUKH, y4eOHbIe TOCOOUSI, TEKCTHI JIEKIIHH ), B KOTOPBIX
COJEPKUTCS HanboJIee MOJIHOE CUCTEMHOE U3JI0KEHUE TUCITUIIIMHBI MJIH KaKOT0-TO €€
paszena;

- CIIPAaBOYHUKH, CJIOBApU U SHUUKIIONEIUU — WU3JIaHUs, COJIEpKallue KpaTKue
CBEJEHUS HAYYHOTO WM MPUKIATHOTO XapakTepa, HE NpelHa3HAuYCHHbIC s
CIUIOLIHOTO 4TeHMs. VX 1enb — BO3MOXKHOCTh OBICTPOrO MOJIyYEHHSI CaMbIX OOIIMX
MPEJICTABICHUI O IPEAMETE.

CymiecTByIOT ABa M€TO/1a pabOThI Ha/l HCTOUHUKAMHU:

— CIUIOIIHOE YTEHHE 00sI3aTENIbHO MIPU U3yUEHUH yueOHMKa, TJ1aB MOHOrpaduu
WIH CTaThbd, TO €CTh TOT0, YTO HMMeeT ydeOHoe 3HaueHue. Kak mpaBuio, 31ech
TpeOyeTcsi MOBTOPHOE YTEHUE, JJIsl TOTO YTOOBI MOHATH HanucaHHoe. Crapaiitech npu
CIUIOLTHOM YTEHUH HE MPOIYCKaTh KOMMEHTApPUHU, CHOCKH, CIIPABOYHBIE MATEpUAJIbI,
TaK KaK OHM MPEJHA3HAYEHBI JUIA MOSICHEHUM M MOMOLIU. AHAIU3UPYWUTE PUCYHKH
(kapThl, JuarpaMmbl, TpauKu), CcTapaiiTecb TNOHATh, KaKW€ TEHAECHUUU U
3aKOHOMEPHOCTH OHU OTPAXKAIOT;

— METOJ] BBIOOPOUYHOTO YTEHUS JOMOJHAET CIUIOIIHOE YTEHUE; OH IPUMEHSETCS
JUISL IOMCKOB JTOTIOJTHUTEJIBHBIX, YTOUHSIOMIMX HEOOXOAUMBIX CBEJCHHUM B CIOBApsX,
SHIMKJIONEANSIX, WHBIX CIPABOYHBIX HM3AAHMUSIX. DTOT METOJ KpailHe BaKeH s
MOBTOPEHHUS U3YUYEHHOTO U €r0 3aKpEeIIeHUsI, 0COOCHHO NPH MOATOTOBKE K 3a4EeTy.

JInst Toro 4ToOBl Ka)Iblii METOJ MpuHeC Hanbodbiui 3¢dexT, HeoOXOoaAUMO
(UKCUpPOBATh BCE BaXKHbIE MOMEHTHI, CBSI3aHHBIE C MHTEpecyolel Bac TeMoi.

Te3ucbl — 3T0 OCHOBHBIE TOJIOKEHHSI HAYYHOTO TpyAa, CTaTbU WU APYroro
IPOM3BENICHUS, a BO3MOXHO, W YCTHOIO BBICTYIUICHHUS; OHM HECYyT B cebe
Ooonpmmii 00beM wHGOpMaIUU, Hexenu TiaH. [IpocThie TE3UCHI JTAKOHUYHBI T10
dopMme; cloXKHbIE — MOMHUMO TJIAaBHOM aBTOPCKOW MBICIHM COJEp)KaT KpaTKoe ee
00OCHOBaHME U JOKa3aTelbCTBA, MpUAAIOLIME Te3ucaMm Oojiee BECOMBbIA U
yoenuTenbHblil Xapaktep. Te3uchl NpOYUTAHHOTO MO3BOJIIOT IITy0’Ke PacKphITh €ro

cojJiepKaHue; 00y4Jasich U3Jiarath CyTh IPOUUTAHHOTO B TE3UCHOM (popMe, BbI CyMeeTe
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BBIICJISITH M3 MHOXKECTBA MbICJIEH aBTOPOB CaMmble TJIaBHbIE U LIEHHbIE U JIeNIaTh
00001IeHMS.

KoHcnekT — 370 crnocod camMoCTOsITENIbHO M3JIOKUTH COACPKAHUE KHUTH WIH
CTaThbU B JIOTMYECKOM IMOCIENI0BATENbHOCTH. KOHCIIEKTHPYST KaKOW-TUOO MCTOYHUK,
HAJI0 CTPEMUTHCS K TOMY, UTOOBI HEMHOTMMH CJIOBAaMH CKa3aTh O MHOTOM. B Tekcrte
KOHCIIEKTa JKeJIaTeIbHO MOMECTUTh HE TOJBKO BBIBOJABI WU MOJIOKEHHUS, HO U HX
apryMEHTHPOBaHHBIC JI0Ka3aTeNIbCTBA ((haKThl, U PHI, IIUTATHI).

[lucaTh KOHCIEKT MOKHO M MO Mepe HM3y4eHHs MPOU3BEACHHS, HAIpPUMED,
ecliy mpopadaThiBaeTCs MOHOTpadus U HECKOJIBKO KypHAJIbHBIX CTATEH.

CocTaBisisi Te3UCHl WIM KOHCIIEKT, BCET/a JENaliTe CChUIKA HA CTPAHUIIBI, C
KOTOPBIX BBl B3sUIM KOHCIEKTHUPYEMOE MOJIOKEHUE WM (aKT, — 3TO MOMOXKET BaM
COKPAaTUTh BpPEeMsl Ha MOKMCK HY>KHOTO MECTa B KHHIE, €CIM BO3HUKAET MOTPEOHOCTH
rmy0xe pa3o0paThCsi € U3JaraéMbIM BOIPOCOM WM YTO-TO YTOYHHUTH NIpU
HaNMCaHUM MMCbMEHHBIX padoT.
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IV. KOHTPOJIb JOCTUXKEHUSI IIEJIEM KYPCA

000pyI0BaHUS B
COOTBETCTBUH C
YTBEPIKICHHBIMH
MPABHIIAMU

Ne | Konrposmpyem | Koa mnaukaropa
OuneHouHbIe CpeACTBa —
n/n ble MOYJIu/ JOCTHKEHUS Pe3yabTaThl 00yueHust
HAauUMCHOBAHHEC
pa3aeibl / KOMIICTCHIIMN
TEMBI . NPOMEKYTOY
JUCHUIIJINHBI TeRylunH Hasd
KOHTPOJIb
aTrecranuda
1 Paznen I. I1K-3.2 3HaeT mpaBuia
Hanowactuipl | QcymiecTsisier HACTPOWKH U
1 HAaCTPOMKY SKCIUTyaTaluu .
HaHOMATCPHAl | pp1cOKOTEXHOIO | BHICOKOTEXHOJIOTHYHOIO vo-
B 5 cobecenoBanue /
TAYHOTO 000pyaOBaHUSA yCTHBIH ompoc
obopymoBaHus MIPOU3BOACTBA
MPOU3BOJICTBA MaTepHUaJIOB U U3
MaTepHaoB U HAaHOYJICKTPOHUKH
HA3IeTTAN YMeer HacTpanBaTh
HAHOJJIEKTPOHUK | BEICOKOTCXHOJIOTHYHOE
U B o0opyaoBaHue YO-1
cobecenoBaHue / BOMPOCHI K
COOTBETCTBHUU C MPOU3BOACTBA } yCTHBIH ompoc sasery
MpaBUIaMHU MaTepUaJIOB U U3JICIIUM 1-12
HACTPOMKU U HAaHOXJICKTPOHUKH
JKCIUTyaTalluu Bnaneet npuemamu
HAaCTPOMKHU
BBICOKOTEXHOJIOTUYHOTO
000pyI0oBaHUA
MPOU3BOJCTBA
P A . [1P-4 pedepar
MAaTEepHAIIOB U 31N
HAHOBJIEKTPOHUKHU B
COOTBETCTBHH C
IIpaBUJIAMU HaCTPOMKHU U
JKCIUTyaTaluu
2 Paznen 2. ITK-5.1 3HaeT HOpMaTUBHYIO 0a3y
Hanotexunomnor (Co6momaer IPABUII DKCILTyaTalu vo-1
un cobecenoBanue /
[paBuIIa TEXHOJIOTHYECKOTO VCTHBIH OTIPOC
DKCIUTyaTalun 000pyI0BaHUs
TEXHOJIOTHYECKOT | YMeeT dKCIIyaTUPOBAaTh VO-1
0 o0opyaoBaHUs TEXHOJIOTHYECKOEe cobecenoBanue /
060py,Z[0BaHI/Ie YCTHBIN OIIpOC BONPOCHI K
3a4eTy
Bnaneer mpuemamu 13-23
JKCIUTyaTaluu
TEXHOJIOTHYECKOTO

ITP-4 pedepar

Tumnosbie KOHTPOJIBHBIC 3aJaHNusiA, MCTOOAUYCCKHUC MATCpHUAJIbl, OIIPCACIIAIOIINC

MpOIEAYPHI OLICHUBAHUS 3HAHUIN, YMEHUIN U HABBIKOB U (WJIA) ONBITA IESITEIHLHOCTH, a
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TaK)K€ KAueCTBEHHBIE KPUTEPUU OLIEHUBAHUS, KOTOPbIE OIUCHIBAIOT YPOBEHb
c(hOpMHPOBAHHOCTH KOMIIETEHITNH, TIpencTaBiieHsl B pa3aene VI,

V. CIMCOK YYEBHOM JIMTEPATYPbBI W WH®OPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHasi iuTEpaTypa

1. PakoB DO.I'. Heopranmueckue HaHOMaTepHaibl: ydeOHOe mocobue — W3m.
"bunom. JlaGoparopus 3HaHU", 2013. - 477 CTp.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l 1d=8683

2. PeoxonkoB JI.W., JI€suna B.B., I3um3urypu 3.JI. HanomaTtepuasnsl: yueOHOE
nocoone — M3a. "bunom. Jlabopatopus 3nHanumit", 2010. - 365 cTp.
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=3134

3. T'onoBun 10.M. OcHoBel HaHoTexXHONMOTUH — W31, "Mammunaoctpoenue", 2012. -
656 ctp. http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=5793

4. Banaackuit C.1. Hanomatepuansl [D1eKTpOHHBIN pecypc] : JIECHTMIOPOBCKHUE
mwieHku. YueOHoe nocooue / C.U. Bansackuii, E.K. Haumu. — DnexTpoH.
TEKCTOBBIC JaHHbIE. — M. : Usmarensckuii Jlom MUCuC, 2014. — 188 ¢
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-56568 &theme=FEFU

JlonmoiHUTEILHASA JIUTEpPaATypa
1. PamOouaun H.I'., bepé3kun A.B. ®uszmyeckue M XHUMHYECKHE OCHOBBI

Ha"HoTtexHosiorud — U3a. "®usmariut"”, 2009. - 456 cTp.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2291
2. Crapoctun B.B. Matepuaiibl 1 MeTObI HAHOTEXHOJIOTHI: yueOHOE TTocoOue —
W3n. "bunom. Jlaboparopust 3nanuit”, 2012. - 431 ctp.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l 1d=8688
3.T'yces A.l. Hanomarepmasibl, HAaHOCTPYKTYpbI, HAHOTEXHOJOTHH. — M.
OU3MATIINT, 2005. 416¢Tp.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l 1d=2173

IIpodeccnonasibHbie 0a3b1 JAHHBIX M HHGOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. Baza mannbix Scopus http://www.scopus.com/home.url

2. basza mauaeix Web of Science http://apps.webofknowledge.com/
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VI. METOAUYECKHUE YKA3AHUSA ITIO OCBOEHUIO JUCHUTIJIMHBI

I[lnanupoBaHue M OpraHu3alnusi BpPeMEHH, OTBEAEHHOI0 HAa H3y4YeHHe
AUCHUIIMHBI. [IpUCTYNUTh K OCBOEHUIO NUCHMIUIMHBI CIEIYyEeT HE3aMeIJUTEIbHO
B CAMOM Haualie ydeOHOro cemecTpa. PekomeHyeTcst u3y4uTh CTPYKTYPY M OCHOBHBIE
noyioxkeHus: Paboueit mporpaMMmbl qucHUIUIMHBL. OOpaTUTh BHHUMaHHE, YTO KPOME
ayIUTOpHOM  paboThl  (IEKUMHM,  TPAKTUYECKUE  3aHATUA)  IUIAHUPYETCS
caMoCTOsITeNIbHAsl pab0oTa, UTOTU KOTOPOM BIUSAIOT Ha OKOHYATENIbHYIO OIIEHKY IO
UTOTaM OCBOCHMS YyueOHOW auciuiuiiHbl. Bce 3amanus (ayauTopHble U
CaMOCTOATENbHbIE) HEOOXOJAMMO BBINOJHATH U TMPEJOCTABIATH HA OLEHKY B
COOTBETCTBHUH C IPaPUKOM.

B npomecce wu3yueHus warepuaigoB YyuyeOHOTO Kypca MpeajiararoTcs
cieayomnme GopMbl pabOT: YTEHUE JIEKIUH, MPAKTUYECKUE 3aHSATUSA, 3aJaHUs IJIs
CaMOCTOATENIbHON pabOTHI.

Jlexyuonnvie 3auamusi OPUCHTHUPOBAHBI Ha OCBEIIEHHWE BBOJAHBIX TEM B
KOKIBIM pa3esn Kypca W IpHU3BaHbl OPUEHTUPOBATH CTYJIEHTOB B MpejjiaraeMoMm
MaTepuaie, 3ajJ0KUTh HAy4YHbIE M METOIOJOTUYECKHE OCHOBBI I JalbHEHIIen
CaMOCTOATENbHOM pabOThI CTYIEHTOB.

IIpakmuueckue 3anamusi akKIECHTUPOBAHbI Ha HamOoJee MPUHIUIUATIBHBIX U
POOJIEMHBIX BOIPOCAaX Kypca U MPU3BaHbI CTUMYJIHMPOBATh BRIPAOOTKY MPAKTHIECKUX
YMEHUM.

Oco60 3HaunMoM 1t TpoheCCUOHAIBHOW MOATOTOBKHU CTYAEHTOB SIBIISICTCS
camocmosmenvHas paboma 1o Kypcy. B xone 3Toi paGoThl CTyA€HThI OTOMPAIOT
HEOOXOIMMBIA MaTepHual Mo U3y4aeMOMY BOIPOCY U aHAMM3UPYIOT ero. CTyIeHTaM
HE0OXOMMO 03HAKOMHUTHCSI C OCHOBHBIMU HMCTOYHUKAMH, 0€3 KOTOPHIX HEBO3MOMKHO
MOJIHOIIEHHOE TIOHUMaHKEe MPOOJIeMaTHKH Kypca.

OcBoeHMe Kypca CHOCOOCTBYET Pa3BUTHUIO HABBIKOB OOOCHOBAaHHBIX W
CaMOCTOSITETIbHBIX OIIEHOK (DakTOB U KoHIenuid. [ToaToMy BO Bcex (popMax KOHTPOJIs
3HaHUM, OCOOCHHO MpH cAade 3auera, BHUMaHHE oOpaliaercs Ha IOHUMAaHHE
poOIeMaTHKH Kypca, Ha YMEHHUE TTPaKTUYCCKHA TPUMEHSTh 3HAHUS U JIeJIaTh BBIBOIBI.

PaGora ¢ Jureparypoii. PekoMeHAyeTCs HCIOJb30BaTh Pa3IMYHBIC
BO3MOXKHOCTH pabOThl ¢ JuTeparypoil: (oHasl Hay4yHoil Oubmuorexku JIBOY
1 anekTpoHHble ouommoreku (http://www.dvfu.ru/library/), a Takxe gocTymHbIe IS

WCIIOJIb30BaHUs JIPYTUe HAyYHO-OMOJIMOTEUHBIE CUCTEMBI.

IMoaroroBka k 3adery. K cpaue 3adera jgomyckaroTcs oOydaromiuecs,
BBITIOJTHUBIIIUE BCE 3aJiaHusl (J1Ta0OpaTOpPHBIE, CAMOCTOSITEIBHBIC), IPETyCMOTPEHHBIC
y4eOHOM MpOTrpaMMOM JTUCHUIUIMHBI, MOCETHBIIME HE MeHee 85% ayAauTOpHBIX
3aHATHM.
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VilI. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI

[lepeyerr MaTepUATBHO-TEXHUYECKOTO W  IMPOTPAMMHOTO  OOECICYCHHS
JTUCITUTIIMHBI IPUBEJICH B TAOJIHIIE.

MaTepnanbﬂo-TeXaneckoe U NIporpaMmmMHoe¢ o0ecmeuyeHue AUCHHUIIIINHbI

OcCHaIEHHOCTh IlepedeHs TMIIEH3NOHHOTO
HaunmenoBanue cnenuaibHbBIX .
N N CHEUAIILHBIX TOMEIIEHNHI 1 MIPOTPAMMHOTO O00ECIICUCHHS.
TOMEIIEHUHN U ITOMEICHUH o
" MHOMEIIEHUN I PexBU3UTHI TOATBEPKAAIOIIETO
TUTSL CAMOCTOSITEITFHOM PabOThI .
CaMOCTOSITEITLHOM pabOTHI JIOKYMEHTa

690922, IIpumopckuii kpaif, T.
BnagusocTok, octpoB Pycckui,
nonyocTpoB CanepHsli, TOCEIOK
Asike, 10, xopmyc L, ayn. L 502.
VYueOHast ayauTOpHs IS

[TomernieHne YKOMITJICKTOBAHO
CIeIHANTN3APOBAHHON y4eOHOH
MeOeIbIo (ITOCaIOYHBIX MECT —

MIPOBECHUS 3aHATUI o 60py:i2))BaHHe' IIEPEYEHG [1O
FERIIOIIOTO T, DYIIONIN | 0 e, 47", Full HD, LG
KOHCYJIbTAIUM, TEKYIIETO hgf;ii iCBHATo_ L;;T'
KOHTPOJISI U IPOMEKYTOUHOMI yATOpHad.
aTTecTalluu
O6opynoBanue:
Mouno6nox Lenovo C360G-
690922, ITpumopckuit kpaid, . -
r.BraguBocTok, octpoB Pycckuii, |34164G500UD1< 15 . o
. WHTEerprupoBaHHbIi CEHCOPHBIHA
noiyocTpoB CanepHsIi, TOCEIOK wereii Polvmedia ElioBox -
Asike, 10, kopm. A (JIut. IT), A y P TIEPEYEHBD I1O

1 mr.
Konup-npunrep-usetHoit
ckanep B e-mail ¢ 4 notkamu
Xerox WorkCentre 5330
(WC5330C — 1 mT.)

Orax 10, ka6.A1017.
Aynauropus 1uis
CaMOCTOSTEIFHON pabOTHI

B nensx obecnieueHusi crienuaibHbBIX YCIOBUM OOyYE€HHs] MHBAJIUAOB U JIMIL C
OTpaHUYECHHBIMU BO3MOXKHOCTAMH 3710poBbsi B JIBDY Bce 3maHus oOopynoBaHbI
naHgycamu, JUPTaMu, MNOJABEMHUKAMH,  CIEUUAIU3UPOBAHHBIMU  MECTAMH,
OCHAalICHHBIMU  TyaJeTHBIMH  KOMHATaMd, TaOJauMukamMu  HWH(OPMALMOHHO-
HABUTAIMOHHOM IMOJIEPKKH.

VIiIl. ®OHJAbI OHEHOYHbBIX CPEJACTB

Jlis aucuuIInHbl « TeXHOJIOTHST CO3/IaHUsl HAHOKJIACTEPOB M HAHOCTPYKTYP»
UCIIOJIB3YIOTCS CIIEAYIOIINE OLICHOYHBIC CPEICTBA:

Y CTHBIN OnpocC:

1. Cobecenopanue (YO-1)

[TucemenHbIe PabOTHI:

1. Pedepar (ITP-4)
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YcTHBIN Onpoc

VYCTHBII Onpoc MO3BOJSET OLEHUTh 3HAHUS M KPYro3op CTYIEHTa, YMEHHE
JIOTUYECKA TOCTPOUTH OTBET, BIAJEHUE MOHOJOITMYECKOM pEYbl0 U HUHBIE
KOMMYHUKATHUBHBIE HABBIKH.

OOyuaromias (pyHKIMS COCTOUT B BBISIBIICHUU J€Talei, KOTOPbIE 0 KAaKUM-TO
MPUYMHAM OKa3aJIMCh HEJIOCTATOYHO OCMBICIICHHBIMU B XOJI€ YUEOHBIX 3aHATUN U TIPU
MOATOTOBKE K 3a4ETY.

CoOecenoBanrie (YO-1) — cpencTBO KOHTPOJISA, OPraHM30BaHHOE Kak
cnenquanbHas Oecena mnpenogaBaTedss ¢ OOyYarONIMMCS Ha TEMBI, CBSI3aHHBIE C
M3y4yaeMOl JHUCIUIUIMHON, M pPacCUYMTAHHOE Ha BBISICHEHHE O0beMa 3HAHUU
00yJaroIIerocs Mo onpeAeieHHOMY pa3zieiy, TeMe, MpodieMe U T.11.

IIncsMeHHbIE PAdOTHI

IIncbMeHHBI OTBET MPUYYaeT K TOYHOCTH, JIAKOHWYHOCTH, CBSI3HOCTH
U3JI0KEHMS MbIciU. [ IucbMEeHHast MpoBepKa UCIIONIB3YETCS BO BCEX BUAX KOHTPOJIS U
OCYIIECTBIISIETCS KaK B ayIUTOPHOM, TaKk U BO BHEAYAUTOPHOM padore.

Pedepar (ITP-4) — cpencTBO IPOBEPKH YMEHHI PUMEHSTH MTOJTyYSHHBIC 3HAHS
10 3apaHee OINPENECICHHON METOAUKE Il PEUIEHU 3a7a4 WIH 3aJaHUl 110 MOYJIIO
VI TUCUUILIIUHE.

MeToanueckue PEKOMECHAAINHA, OIIPEACIAIONINE NMMPOHEAYPbI OCHUBAHUA

Pe3yJabTaTOB OCBOCHHUA TUCHUIIJINHBI

OueHoOYHBbIE CPEACTBA IS POMEKYTOYHOM aTTeCTalMu

IIpomexyTouHnass arrecralusi CTYJEHTOB N0 JucCHUIUIMHE «TexHosorus
CO3[aHMsI HAHOKJIACTEPOB M HAHOCTPYKTYP» MNPOBOJAUTCA B COOTBETCTBHM C
JOKaldbHBIMM HOpMaTuBHbIMH akTaMu JIB®Y u sBngercs oOss3atenbHOU. Dopma
OTYETHOCTH 900)
IUCIUILTNHE — 3adeT (8-i, BeceHHMi cemecTp). 3a4eT MO JUCHUILUIMHE BKIIIOYACT
OTBETHI Ha 2 Bompoca. OMH 13 BOMPOCOB HOCHUT OOIIHil Xapaktep. OH HalpaBJieH Ha
pacKpbITUE CTYJEHTOM 3HAaHUM 10 «CKBO3HBIM» BOMIpOcaM U IpodiemMam
HAHOKJIACTEPOB W HAHOCTPYKTYyp. BTopoit Bompoc kacaercs 0coOEHHOCTEH
TE€XHOJIOTUH HAHOKJIACTEPOB U HAHOCTPYKTYP.

MeToanyeckue ykazaHus 1o caave 3ayera

3ader mpuHUMaeTcd BeAylUM MpenojasaresieM. [Ipu GosiblioM KoJIM4YecTBe
Ipynn y OJIHOTO MpernojaBaTeNis WM MpU OOJBIION YUCICHHOCTH MOTOKa I10
pacmopsDKeHUI0 3aBefyroliero kadeapoi (3amecturenst AUPEKTOpa MO y4yeOHOM U
BOCIHUTATEIbHOW paboTe) [OMyCKaeTcs MPUBJICYCHHE B TIOMOIIb BEAyLIEMY
MIPENOAABATENI0 JAPYIUX MpenojasBaTeneil. B mepByro odepenb NPUBIEKAKOTCA
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IpenoAaBaTesid, KOTOpble MPOBOAWIN JAOOPATOPHBIE 3aHATUSA IO AMCLUILIIMHE B
rpynmnax.

B HCKITIOUNTENBHBIX CTy4asix, M0 COrJIACOBAHMIO C 3aMecTuTeneM aupekropa Lkoms
no y4eOHONl M BocHHTaTeNbHOM palboTe, 3aBeAyrOmMi Kadenpoil HMeeT MpaBo
INPUHATH 3a4€T B OTCYTCTBHE BEIYIErO MPENo aBaTers.

®dopma npoBeneHus 3aueTa (yCcTHas1, MIUCbMEHHAs U Ap.) YTBEP)KIAETCs Ha 3acelaHuu
Kadeapsl MO COIJIACOBAaHMIO C PYKOBOJUTEIEM B COOTBETCTBHUM C paloueit
IPOrpaMMOl TUCIUIUINHBI.

Bo Bpems npoBeneHus 3aueTa CTYJEHTBI MOTYT MOJb30BaThCs pabouel mporpaMmon
JUCHMIUIMHBL, a TaKXKe C pa3pelieHusl IMpenojaBaTelis, MPOBOJSALIETO 3ayer,
CHPAaBOYHOM JIUTEPATypOd M JpPYIrMMH [OCOOUsIMHU (y4eOHUKaMH, Y4EOHBIMU
OCOOMSIMU, PEKOMEHIOBAaHHOMN JIUTEPATYPOH U T.I1.).

Bpewmsi, npenocraBisieMoe CTYACHTY Ha MOJATOTOBKY K OTBETY Ha 3adeTe, JOJIKHO
cocTaBiATh He Oonee 20 muHyT. [lo MCTEeUeHNN TAaHHOTO BPEMEHHU CTYJEHT JOJDKEH
OBITh TOTOB K OTBETY.

[TpucyTcTBHE HA 3a4eTe MOCTOPOHHUX JIHII (KPOME JTUI], OCYIIECTBISIONIUX TIPOBEPKY)
0e3 pa3pelieHrs] COOTBETCTBYIOIIMX JHI (peKTopa b0 MpopeKkTopa Mo y4eOHOU U
BocnuTaTenbHO pabote, aupekropa Llkonbl, pykoBogutens OIIOIl wnnm
3aBelytoliero kageapoil), He pomyckaercd. VHBanmuabl U JiMla ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbsSl, HE MMEIOIMIME BO3MOXXHOCTH CaMOCTOSATEIBHOIO
NEePEIBUKEHUS, TOMYCKAIOTCSI 3a4€T C COMPOBOK/IAIOIIUMHU.

[Ipu nDpomexyTOuHON aTTecTalMyd OOYYarOUIMMCS yCTAHABIMBAETCS  OLEHKA
«3aUTEHO» WU «HE 3aUTEHO».

B 3auyeTHyl0 KHHMXKY CTyJE€HTa BHOCUTCSI TOJIBKO 3aIlUCh «3aUTEHO», 3allUCh «HE
3aYTEHO» BHOCHUTCS TOJIBKO B K3aMEHAIIMOHHYIO BeOMOCTh. [Ipu HesiBKe cTyieHTa Ha
3a4eT B BEJIOMOCTH JETACTCS 3aIUCh «HE STBUIICS.

Bonpocsl k 3auery

1. Pa3zHoBHIHOCTH HAHOMATEPUATIOB U HAHOTEXHOJIOTHH.

2. Hanouactuma. TexHonornn ucnapeHUA-KOHICHCAUIMU U TIA3MOXUMHUYECKUN
CUHTE3.

3. Hanouactuma. MexaHOXMMHYECKHAM, JETOHAIMOHHBIA W 3JIEKTPOB3PBIBHOM
CUHTE3.

4, Oynnepensl. Buasl npousBoasbix (ysuiepeHoB. Bosronka rpadura c

MOCJIEYIONIEH TecyOInMaIifei.

5 Oynnepensl. Buasl mpon3Boaubix GyiepeHoB. [luponaus yrieBogopoaos.

6 VYriepoaHbie HAHOTPYOKU. DIEKTPOIUTUYECKUN CHHTES.

1. VYrneponnsie HaHOTPYOKH. Katanutuueckuii cuntes. Bo3ronka rpagura.

8 3anoJgHEeHHbIE yIiiepoiHble HAaHOTPYOKHU. HeyriepoaHbie HAaHOTPYOKHU.

Q. Mertoabl hopmrpoBanus HaHoIUIeHOK. [lnenku JIsurmiopa-biomxkerr.

10. Hanonpososioku. Buckepsl. Metob1 hopMupoBaHus.

11. Metonbl GpopMHUPOBAaHUS KBAHTOBBIX TOUEK.

12.  CynepMoJlieKyJibl, MULIEIUIbI U JTUTIOCOMBI.

13. Hanomopuctble Marepuanbl: MEMOpPaHbl, LEOJUTHI, MOPUCTBIA KPEMHUMU.
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MeTtonbl osrydeHus.

14.  3onp-renb MeroA. ['mapoTepMalibHBINA CUHTES.

15. Komnouaueie pactBopsl. KoHneHcanmoHHbiii MeToa. MeTo nenTu3aiuu.

16. Kommoumgasie pacTtBopsl. JlucepraiimoHAbId MeToA. MeTo MenTH3aIuu.

17. Hawnomurtorpadus: syiekTpoHHas, MOHHAs, peHTreHOBCKas. HaHomevaTs.

18. KoHcomumupoBaHHBIE HaHOMaTepuaiabl. HaHOKpHCTaIMUECKHE MaTepHAaIbI.
TexHooruss KOMIAaKTUPOBAHUSI HAHOTIOPOIIIKOB.

19. Hanokpucramindyeckue MaTepHuabl. TexHomnorus MJIaCTUYECKOTO
nedhopmupoBanus. Kpucran-nuzanus u3 aMmopGHOro COCTOSIHHUSL.

20.  KonconmaupoBaHHble HaHOMaTepuaibl. Oyeputsl. DOTOHHBIE KPUCTAIUIBL.
21.  KoHconuaupoBaHHbIe HAHOMAaTepuaibl. HAHOKOMITO3UTEI.

22.  bUOMOJEKYJbI: HyKJIECHHOBBIE KUCIOTHI, OCIKHU,(PEPMEHTHI.

23. 30HI0BBIE HAHOTEXHOJIOTHUH.

KpuTtepun BoicTaBJIeHNS OLEHKH CTYEHTY HA 3a4yeTe
K 3auery pomyckaroTcsi 00y4aromuecs, BhIIOJIHUBUINE MTpOorpaMmy OOy4YeHHs
10 TUCUHUIUIMHE, POLIEAIINE BCE ATANbl TEKYILEH aTTECTAl[H.

Ouenka TpedoBanus kK cGpOpMHUPOBAHHBIM KOMIIETEHUMAM
CryzaeHT moka3an pa3BEpHYTBhIM OTBET, MPEACTABISAIOIUNA COOOM
«324TEHO» CBSI3HOE, JIOTUYECKOE, Moce0BaTeNbHOe packpbITHE

IIOCTaBJICHHOT'O BOIIPOCA, IIMPOKOE 3HAaHUE auTeparypsl. CTyAeHT
OoOHapy’XKWJ NMOHMMaHME MaTepuana, 0OOCHOBAHHOCTb CYXKIEHHH,
CIIOCOOHOCTh TNPUMEHUTH IIOJIyYEHHbIE 3HAHUS HA IPAKTHKE.
JlonyckaroTcs HEKOTOPbIE HETOYHOCTH B OTBETE, KOTOPBIE CTYIEHT
MCIPABIIIET CAMOCTOATEIIBHO.

«HE 324YTEHO» CryneHT oOOHapyXHBaeT He3HaHHe OousiblIeld wyacTu Mpobiem,
CBS3aHHBIX C M3YYEHHEM BOIIPOCA, JOMYCKaeT OLIMOKU B OTBETE,
UCKa)XKaeT CMBICI TEKCTa, OeCropsJOYHO M HEYBEPEHHO H3JlaraeT
Marepuan. JlaHHas OLIEHKa XapakTEpU3yeT HEJOCTATKH B
MOATOTOBKE  CTYJIEHTa,  KOTOpbIE  SBIAIOTCI  CEPbE3HBIM
NPEMsSITCTBUEM K YCIEUIHOW MNpOQPEecCUOHANbHON U Hay4yHOU
JeATEIbHOCTH.

OueHo4YHbIE CPeACTBA IS TEKYlLIeH aTTecTalun

Tekyias arrectanys CTyAEHTOB 10 JUCLHUIUIMHE IIPOBOJIUTCS B COOTBETCTBUU C
JIOKaIbHBIMU HOpMaTUBHbIMU akTamMu [IBDY u siBrsercs 00s3aTenbHOM.

Texymiass arrectanysi TPOBOAUTCA B (POpME KOHTPOJBHBIX MEpPONPUSITHIA
(cobecenoBanusi, pedeparoB, CaMOCTOATENIBHBIX pPabOT) MO  OIEHUBAHUIO
(dakTUYeCKuX pe3yJbTaTOB OOYYEHHs CTYJEHTOB M OCYIIECTBIISIETCS BEIyIIUM
IIPENoAaBaTeIeM.

OObekTaMy OLICHUBAHUS BBICTYIIAIOT:

— yueOHas JUCHMIUIMHA (AaKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTh
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BBITIOJIHEHUS PA3JIMYHBIX BUJOB 3a/IaHHM, MOCEIAEMOCTh BCEX BHUJOB 3aHATHHA IO
aTTECTyEMOM JUCHUILINHE);

— CTEIEHb YCBOCHUS TEOPETUICCKUX 3HAHU;

— YpOBEHb OBJIQJICHUS MPAKTUYECKUMH YMEHUSIMH W HaBBIKAMH IO BCEM BHJIaM
y4eOHOM paboTHI;

— pe3yabTaThl CAMOCTOSITEIbHON PaOOTHI.

CocraBnsieTcss  KaJeHAAPHBIM  TUIAH  KOHTPOJBHBIX ~ MEPONPUSTHH  TIO
mucuuruinHe. OleHKa MOCeaeMOCTH, aKTUBHOCTHM OOYYalOIIMXCSl Ha 3aHSTHUSX,
CBOCBPEMEHHOCTh BBHITIOJIHCHUS PAa3IMYHBIX BHUJIAOB 3aJaHUN BENETCS HA OCHOBE
KypHaJia, KOTOPBIA BEAET MPENOoaBaTellb B TCUEHNE yIeOHOTO CEMECTpa.

Bomnpocsl pis1 codeceoBaHus / yCTHOIO Onpoca
Paspean 1.

1. Tepmuueckoe BakyymMHoe HambuieHue. CyTh TaHHOTO MeToJa (OPMUPOBAHUS
MaTepuasa U €ro peajan3anusl.

2. PesuctuBHOe HambuieHHe. CyTh JaHHOTO MeToa (hOpMHUPOBaAHHS MaTepuaia u
€ro peaju3alusl.

3. Manyxumonnoe HambuieHue. CyTh JaHHOTO MeTOa (POPMHUPOBAHUS MaTepraja
U €ro peayn3anusl.

4. DnekTpoHHO-TydyeBoe HambuleHHe. CyTb JaHHOrO MeToja (OpMUpPOBaHUS
MaTepuala v €ro peajan3anusl.

5. JlazepHoe HanbuieHue. CyTh JaHHOTO METO/1a (HOPMHUPOBAHMS MaTepHalla U €ro
peanu3anus.

6. KaromHoe pacnpiieHHe, MAarHETPOHHOE OC@XKIEHHE W BBICOKOYACTOTHOE
pacnbuienne. CyTh KaxJIoro wmerona (OpMUPOBAHMS MaTepuaga M €ro
peanu3anus.

7. MexaHu3Mbl pOCTa IUJIEHOK HAa OPUEHTUPYIOLIUX MOAJOXKKAX (MEXaHU3MBI
®panka-Ban gep Mepse, ®onpmepa-Bebepa u Crpancku-KpacranoBa) u ux
IIPUYHHBI.

8. MonekynsipHo-nmyueBasi snuTakcusi. CyTb JaHHOTO Merojaa (HOpMHpPOBAHUS
MaTepHuasa U ero peann3anus.

9. TI'azoaznas HMUTAKCUS U3 METAIUIOOPTAaHUUECKUX coenuHeHnil. CyTh JaHHOTO
MeToa GOpMUPOBaHUS MaTEpHalla U €ro peain3alus.

10.AtomHO-cnoeBoe  ocaxkaeHue. CyTh JgaHHOTO MeToAa (OPMHPOBAHUS
MaTepHuasa U ero peajan3anus.

11.JlyroBoii MeTOh CO3AaHUS YIJIEPOAHBIX HaHomaTepuanoB. CyTh JaHHOIO
MeTo 1a GOpMUPOBAHUS MaTepraja U €ro peaau3alus.

12.JTazepHoe ucnapenue rpadura Juisi CO3aHMs YIIIEPOJHBIX HAHOMATEPHUAJIOB.
CyTb ganHoro metoja GOpMHUPOBAaHUS MaTepUaia U €ro peaanu3aius.
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13.CuHTe3 yriaepoAHbIX HaHOMAaTEpUAIOB U3 yIuepojconaepkamux razoB. CyTb
JaHHOTO MeToma ¢opmupoBanus Marepuana u ero peanmsanus (HiPCO wu
CoMoCAT).

14 TTuponu3s yrneBogopoioB. CyTh JaHHOTO MeToaa (OPMUPOBAHUS MaTepUaia U
ero peanusanus (¢ KaTaau3aToOpoOM Ha HOCUTEJNE U C JIETyUYUM KaTalau3aTOpOM).

Paznen 2.
1. I'ereporienku. PopMupoBaHUE HCKYCCTBEHHBIX HaHOTYOOK GaAs/InAs wu3

rereporuiecHKn  GaAs/InAs/AlAs/InP. Ponp kaxkmoro BemiectBa B OTOM

npouecce. ['1e MOKHO MPUMEHUTH?
dopMupoBaHUE MOJYNPOBOAHUKOBBIX W METAUIMYECKHMX HAHOBOJIOKOH U
ciupasiei. M310%uTh CyTh KaXxAaoro wMerojaa. [ e MOXHO NPUMEHUTH
HAHOBOJIOKHA U CTIUpaIn?
HanorodpupoBanusie ctpyktypsl. [lonyuenue HaHOrO(pprUpOBaHHOM CTPYKTYpPHI
u3 rereporieHkn  GaAs/InAs/AlAs/InP.  Mcnonb3oBaHue  reTepoIsICHKA
InAs/AlAs/InP nnst dopmupoBaHus HaHOTOQPUPOBAHHOM CTPYKTYpPHI C OJHOU
MOJIyBOJIHOM B 3a30pe. Kak cpopMupoBaTh MJIEHKY C MHOTOKPAaTHOI rOppHpOBKOM
(pa3MeCTUTh HECKOJIBKO MOIYBOJIH B 3a30p€e)? 3aueM HyKHbl HAHOTO(PUPOBAHHbIE
CTPYKTYpbI?
TexHonorusa co3aaHvsg KBAaHTOBBIX TOYEK M HUTEH (MpoBosiok). OcobeHHOCTH
dbopMHpoBaHUS KBAaHTOBBIX TOYEK M3 CHJIMIMI000PA3yIOMMX MeETauioB. Yem
OTJINYAIOTCS KBAHTOBBIE TOYKH, HUTH U MBI OT OOBIYHBIX OCTPOBKOB M TOHKOM
TIJICHKA?
Hanoneuarnast nutorpadus. CyTs JaHHOTO MeTOZa U ero peanuzaius. OTinuue
ee OT myuykoBoi sutorpadun. HemoctaTku W JOCTOMHCTBA HaHOMEYATHOM
auTorpadpuu.
HNoHHBI CHHTE3 KBAaHTOBBIX HAHOCTPYKTYp. CyThb HaHHOTO METOJa U €ro
peanu3anus.
Cepxpemerka. Hynb- 1 ogHOMEpHBIE CBEpXpELICTKU. BKiaa cBepXpeleTku B
AJIEKTPOHHYIO CTPYKTYpY NOIYyNpoBOoAHMKA. [loiyueHne cBepXpemieTox.
MeTonbl uccien0BaHus pa3MEPOB BHIPAILIEHHBIX HAHOCTPYKTYP (aTOMHO-CUIIOBAS

MUKPOCKOIHUSA, PAcTpoBasi JJIEKTPOHHAS MHUKPOCKOMNUSA, MPOCBEUUBAIOLIAS
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anexkTpoHHas Mukpockonus (II9M), Beicokopaspemaromias [I9M). CyTh 1aHHBIX
METOJIOB U UX peaju3alius.

9. AumnotpornHbsie MOAU(PHUKAIIUY YTIIIEpOaa. ATMa3HbIE ICHKU.

10. I'padpen — nByMEpHBIF MOHOKPHUCTALII.

11. Hanotpy0xu u ¢ymnepensl. Ux npuMeHeHHe.

12. Knaccudukarus MyasTa()EppPOUKOB.

13. MaruuTHbI€ TTOTYTIPOBOIHUKH.

14. CouH-31eKTPOHHBIEC CIIOUCTHIE CTPYKTYPHL.

Kpurepuu ouenuBanus
Ouenka TpeboBanus

«324YTEHO» CryzaeHT nokasaj pa3BepHYThIH OTBET Ha BOIIPOC, 3HAHUE
JUTEpaTyphl, OOHAPYXMJI IOHUMAaHUE MaTepuana,
000CHOBAHHOCTb CYX/I€HUI, HETOYHOCTH B OTBETE UCIPABISAET
CaMOCTOSITEIILHO.

«He 324YTEeHO0» CryzneHT oOHapyKUBaeT HE3HAHHE BOIIPOCA, HEYBEPEHHO M3JIaraet
OTBET.

Temaruka pedeparon

Tema 1. HaHo4yacTHIIBI M HAHOMATEPHUAJIBI
1. Ha"ocTpykTypHble MaTepHayibl: KOHCOJUIUPOBAHHBIE  MaTepHUabl,

HaHO/IMCIICPCHH.

2. HanotpyOku. XwupanpHocTh. CBoWCTBAa:  MNPOYHOCTh, THOKOCTH,
AIACTUYHOCTh, TEIJIONPOBOJHOCTh, OSJEKTPONPOBOAHOCTh, MarHUTHAS
BOCITPUUMYHBOCTb.

Tema 2. HanoTexHoJioruu
1. Texuonoruu GopMUPOBAHUS KOHCOTUIUPOBAHHBIX HAHOMATEPHUAIIOB.

2. OcoOeHHOCTH W3TOTOBJCHHWSI M  CBOWCTBA, KOTOPBIE TMPOSBISIOT
HAaHOKPHUCTAJUTMYECKUE MaTepuaibl, QyaepuTsl, (GOTOHHbIE KPUCTAILIbI,
CJIOUCTBIE HAHOKOMIIO3UTBI, MATPUYHBIE HAHOKOMIIO3UTHI, HAHOIIOPUCTHIE
HAaHOKOMIIO3UTHI U HAHOAJPOTEJIN.

Kpurepuu ouenku pedeparon

‘ Onenka TpebdoBanus
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«3aumeno)

CtymeHT BnajeeT HaBBIKAMH CaMOCTOSITENIBHONH pabOThl MO TeMe
HCCIeIOBaHus, pedepupoBaTrh JUTEpaTypHble HCTOYHHKH; METOAAMHU
aHaJIM3a TEOPETHUYECKUX W/WIIM TMPAKTUYECKUX aCIEKTOB H3y4aeMoun
obnactu. Pedepar xapakrepusyercsi CMbICIOBON LEIbHOCTBIO, CBA3HOCTHIO
W TOCIeIOBATeNbHOCThIO u3NokKeHusi. CTyaeHT ymeer 0000mmaTh
(dakTuuecKkuii MaTepuain, JeNnaTh CaMOCTOSITENbHBbIE BBIBOJBL. Pabora
COOTBETCTBYET TPEOOBAHUSIM U BHITIOJIHEHA B YCTAHOBJICHHBIE CPOKH.

«HE 3a4YmeHo)

He packpeita cTpyKTypa H T€OpeTHYeCKasi COCTaBIsIoNIast TeMbl. CTyIeHT
HEe yMmeeT 0000maTh (hakTHYECKHid MaTepual, NIelaTh CaMOCTOSTEIbHBIC
BBIBOJIbI, HE BIIAJICET HABBIKOM pe(epupoBaTh JUTCPATYPHBIC UCTOYHHUKH.
Pedepar He BBINOIHEH.
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