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PABOYASI MIPOI'PAMMA JUCHUIIJIMHBI
OnTHueckre U TpaHCTIOPTHBIE CBOMCTBA HAHOCTPYKTYP
Hanpasaenne noaroroBku 11.03.04 JeKTpoHHKA M HAHOIJIEKTPOHHKA
HaHOTeXHOIOTHH B 3JIEKTPOHUKE
®opmMa MOArOTOBKH 0YHAS

kypc 4 cemectp 7

neknuu 30 yac.

npaktuaeckue 3ansatst 30 gac.

n1abopaTopHble paOOTHl _ HE MPEJyCMOTPEHBI

B TOM 4HCJIe ¢ ucrons3oBanneM MAO nek. - /mp. 18 /mab. - wac.
BCETO YacoB ayIMTOpHOM Harpy3ku 60 wac.

B TOM 4YHclie ¢ ucnonb3oBanneM MAO 18 wdac.
camocrosTenbHas paborta 84 wac.

B TOM YHCJIE Ha MIOJATOTOBKY K 9k3aMeHy 27 wdac.
KOHTPOJIbHBIE Pa0OTHI (KOJIMIECTBO) 2

KypcoBasi paboTa / KypCOBOH MPOEKT HE MPEyCMOTPEHbI
3a4er HE MPEeYyCMOTPEH

9K3aMeH { ceMecTp

PaGouast mporpamMma cocTaBieHa B COOTBETCTBHH ¢ TpeOoBaHmsiMH DenepanbHOrO rocyaapCTBEHHOTO
00pa30oBaTeIbHOTO CTaHAapTa 10 HampasieHuo moAroToBkH 11.03.04 DjieKTpoHUKA U HAHO3JIEKTPOHMKA
YTBEPKJCHHOTO TpuKa3oM MuHuUcTepcTBa obpasoBanusi U Haykun PD ot 19 centsdps 2017 r. Ne 927 (c
WU3MEHEHUSIMH U JIOTIOJTHEHUSIMHU ).

Pabouass nporpamma oOCykzIeHa Ha 3acedaHUH

JerapTaMenTa o0IIel U SKCIIePUMEHTATLHON (H3UKH

nporokon Ne 3 or« 29 » HOAOps 2021 r.

. o. nupexropa
JieTapTaMenTa
Cocrasurens (1u): 1.¢.-M.H. [opomrko [1.J1.

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




ObopoTHasi cTOPOHA TUTYJBHOTO JucTa PIIJ]

|. PaGouas mporpaMma nepecMoTpeHa Ha 3acelaHUH KadeaApbl/AenapTaMeHTa;

IIpotokomn oT « » 20 1. Ne

Hupexrop Jenapramenra

(moamucs) (.0. dammnus)

Il. Padouasi mporpaMma nepecMoTpeHa Ha 3aceJaHuH Kadeapsl/IenapraMeHTa;

[IpoTokoi oT « » 20 1. Ne

Hupextop [Jenapramenra

(moamch) (1.0. damumus)

111. Pagouyasi mporpamMma nepecMoTpeHa Ha 3aceaHnu Kadeapbl/IenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

Hupekrop Jlemapramenra

(moamuce) (1.0. ®amumms)

1V. PaGouass mporpaMMa nepecMOTpeHa Ha 3acelaHHM Kadeapbl/IenapTaMeHTa;

IIpoTokomn oT « » 20 1. Ne

Hupextop Jenapramenra

(oamch) (1.0. damumus)



HCJII/I H 3aJaY4 0OCBOCHUA JUCIHUIIIMHBI.

Heanb: 3HakOMCTBO ¢ (U3HUUECKUMU MPOIIECCaAMU, JISKAIIUMHI B OCHOBE TOTJIOIIECHHUS
U U3IYyYEHUS ONTUYECKUX KBAHTOB, a TAKKE KMHETUUYECKHUX SIBIICHUNA B OOBEMHBIX U
HAHOCTPYKTYPUPOBAHHBIX MOJTYTPOBOTHUKAX.

3agaun:
1. MO3HAKOMHUTH C MEXAaHU3MaMU MOTJIONIEHUS U U3TyUYCHHS B MOITYTPOBOJHUKAX;

2. W3yYUThH TPAHCHIOPT HOCHUTEIEH 3apsaa B MOJIYITPOBOTHUKAX;

3. maTh mTpeacTaBlieHWe O (U3WYECKHUX MPUYMHAX OTIUYHS MEXaHH3MOB
MOTJIONICHUS, W3JIy4eHUs: (OTOHOB W TpaHCIOpTa HOCHUTENeH 3apsajna B
O00BEMHBIX U HAHOPA3MEPHBIX CTPYKTypax.

JIns ycnemHoro H3y4eHus IUCHUIUIMHBL «ONTUYECKHE W TPaHCIOPTHBIE
CBOMCTBAa HAHOCTPYKTYp» Yy OOydYalommxcs JODKHBI OBITh  CPOPMHUPOBAHBI
CJIEAYIOIINE TTPEeABAPUTEIBHBIE KOMIIETCHITUU:

- OIIK-1.1 dopmynupyer dhyHAaMEHTANIbHBIE 3aKOHBI MPUPOJBI U OCHOBHBIC
(dbu3nyecKre MaTeMaTUYECKUE 3aKOHbI

- OIIK-1.2 nmpumensieT ¢pu3MYECKHe 3aKOHBI U MAaTEMAaTHYECKHE METOJbI IS

pemcHus 3aaa4 TCOPCTHICCKOTO U ITPUKIIATHOI'O XapaKTCpa

B pe3ynbrare uzydeHus: JaHHOW AUCITUIUIMHBI Y 00y4aromuxcsi GopMupyroTcs

cienyromue npodeccuoHaabHble KOMIETEHIUH:



Twum 3amau

Kon u naumenoBanue
PO eCCHOHATTEHOM
KOMIIETEHIINU
(pe3ynbTaT OCBOCHMSI)

Kon n HaumeHOBaHNE MHAUKATOPA TOCTHKCHIS
KOMIIETEHIINHN

Hay4HO-
HCCIIEI0BATEIbCKUN

I1K-1 Crioco6eH cTpouth
npocreiime Gu3nIecKre
U MaTeMaTH4yecKue
MOJIENI TIPUOOPOB, CXEM,
YCTPONCTB U yCTAaHOBOK
AIIEKTPOHUKHU H
HaHORJIEKTPOHUKH
Pa3IUYHOTO
(YHKIMOHAIBHOTO
Ha3HAYCHUS, a TAKKE
UCIIOJIb30BaTh
CTaHJapTHBIC
porpaMMHBIE CpeACTBa
UX KOMITBIOTEPHOTO
MO/JICJINPOBAHUS

ITK-1.2 PabGoTtaeT ¢ KOHTPOILHO-
U3MEPUTEIBHBIM 000PY/TIOBaHUEM,
HCIIOJIb3YCMBIM B HAHO3JICKTPOHUKEC

Hay4HO-
HCCIIEI0BATEIbCKUN

ITK-2 Cnocoben
apryMeHTHPOBAHO
BbIOUpATH U
peaan30BbIBATh HA
NPaKTUKE YPPEKTUBHYIO
METOAUKY
HKCIIEPUMEHTAIBHOTO
UCCIIC/IOBaHMS
napamMeTpoB U
XapaKTePUCTUK
pUOOPOB, CXEM,
YCTPOHCTB U yCTaHOBOK
DIIEKTPOHUKH H
HaHORJIEKTPOHHUKH
Pa3IMIHOTO
(YHKIIMOHAIBHOTO
Ha3HAYCHUS

[IK-2.1 BriOupaer meToaUKH
MIPOBEICHHS MCCIICIOBAHUN ITapaMeTPOB U
XapaKTEPUCTUK YCTPOUCTB U YCTAHOBOK
AJICKTPOHHUKHU U HAHODJICKTPOHUKH




Kon u HanMeHoBaHMEe UHIMKATOPA HanmenoBanue noka3zaresnst OLleHUBAHUS
JOCTHUKEHUS] KOMITIETEHIIUU (pe3ynbTaTa 00y4eHus MO TUCIUILINHE)

3HaeT KOHTPOJIbHO-U3MEPUTEIbHOE 000y I0BaHUE,

TIK-1.2 Pa0coTaeTr C KOHTPOJIBHO- HCII0JIB3YyEMOC B HAHOJJICKTPOHUKE

U3MEPUTEIILHBIM O60pyI[OBaHI/IeM, VYmeer pa60TaTB C KOHTPOJIbHO-U3MCPHUTCIIbHBIM

HUCIOJIE3YEMBIM B O60py,HOBaHI/IeM, HCII0JIb3YEMBIM B HAHODJICKTPOHHUKC

HAHOJJICKTPOHUKE Brnaneer criocoOHOCTRIO KOHTPOJHUPOBATh U U3MECPATH
XapaKTCPUCTHUKHU U TapaMETPhl HAHOSJICKTPOHHBIX CUCTEM
1 IpuOOPOB

3HaeT METOJUKH MPOBEJICHUS UCCIICIOBAHUI
MapaMeTPOB U XapaKTEPUCTUK YCTPOUCTB U YCTAHOBOK

[1K-2.1 BwiOupaet MeTOIUKH 3JIEKTPOHUKH U HAHOJJIEKTPOHUKU

MIPOBEICHUS UCCIICI0BAHUIM YMeer mpoBOIUTh UCCIIEOBAHUS ITAPAMETPOB U
MapaMeTpoB U XapaKTEPUCTHUK XapaKTePUCTHK YCTPOUCTB M YCTAHOBOK 3JIEKTPOHUKU U
YCTPOWCTB U YCTAHOBOK HaHORJIEKTPOHUKHU

QJICKTPOHUKHU U HAHOJJICKTPOHUKHU Bmaneer CIIOCOOHOCTBIO IMPOBCACHUA HCCIICOBAHMIA
IIapaMETpPoOB U XapaKTCPUCTUK YCTpOﬁCTB " YCTAaHOBOK
OJICKTPOHHMKH YU HAHOBJICKTPOHUKHU

2. pr,Z[OéMKOCTI) JUCHHIIIIMHBI 1 BUOB y‘-I€6HbIX 3aHATUM 1O JUCHUITIINHC

OO0mass TpyI0€MKOCTh JUCHUIUIMHBI COCTaBisAeT 4 3aduéTHble eauHuIlbl 144
aKaJeMHYECKHX Yaca).
(1 3aueTHas eIUHMIIA COOTBETCTBYET 36 aKaJeMUUECCKHUM YacaMm)

Bunamu y4yeOHBIX 3aHATHM W paboOThl 00ydYaromerocs IO JUCIUIUIMHE
SABJISIFOTCSI:

O6o3HaueHNe Bunps! yqeOHBIX 3aHATHH U pabOTHI 00ydarouerocs
Jlex Jlexuun
IIp [IpakTHdeckue paboTHI
CP CamocTrosiTenpHas paboTa 00y4Jaromerocs B NepUoI TEOPETUIECKOTo 00yIeHHS
K KonTponbnas pabota
KoHTpostb CamocTosaTenpHast pabota 00ydaromerocs u KOHTaKTHavaa6OTa obyuaromerocs ¢
NpernoiaBaTelieM B IEpHo/I IPOMEXKYTOYHOM aTTecTaluu

CrpyKTypa JUCUUILIAHBIL:

dopma 00ydeHus: — OUHasl.

KonnuecTBo yacoB 1o BuaaM y4eOHbBIX
o 3aHATHN ¥ paboTHI 00yUaIOIIeTroCs
& DopMbI
Hawmmenosanue pasznena 3 = o
Ne o S » © g MIPOMEKYTOUHON
S| 2 = S5 8 E‘ aTTecTaluu
S
o
Pazpnen |. IloBepxHOCTHBIE U
1 A P 7] 8 - | - | - |57 ] 27 | YO-1; IIP-2
00beMHBIE HAHOCTPYKTYPHI




2 Pasnen 2. CsoiicTBa 7 29 ) 30
HaHOCTPYKTYD
Hroro: 30 - 30 - 57 27

l. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTHU KYPCA
Jlekunonnble 3ansatusa (30 yac.)
Pa3nen 1. [ToBepXHOCTHBIE M 00beMHbIE HAHOCTPYKTYPHI (8 uac.)

Tema 1. @opMupoBaHre HAHOCTPYKTYP HA MOBEPXHOCTH KpeMHus (4 yac.)

Co3maHne  BBICOKOIUIOTHBIX ~ MAacCHBOB  HAHOPAa3MEPHBIX  OCTPOBKOB
MOJIyITPOBOJTHUKOBBIX CHJIUITUIOB MEPEXOAHBIX METAJIIOB HA MOHOKPHUCTANINYECKOM
KpeMHUU. BriusHue opHeHTalMM TOJJIOXKKH W MPEIBAPUTEIHHO CHOPMUPOBAHHBIX
MOBEPXHOCTHBIX PEKOHCTPYKIHMK Ha (POPMHUPOBAHHE BBICOKOIUIOTHBIX MAaCCHBOB
HAHOPA3MEPHBIX  OCTPOBKOB  MOJIYIPOBOJHUKOBBIX  CHJIMIIHJIOB  MEPEXOJIHBIX
METAaJIJIOB.

Tema 2. O0beMHbIEe HAHOCTPYKTYPHI (4 yac.)

dopmupoBaHue 3apalieHHbIX KpEMHHEM MacCHBOB OCTPOBKOB
MOJIYIIPOBOJHUKOBBIX ~ CHJIMIIMJIOB JKeJie3a H  Xpoma, CPOPMHUPOBAHHBIX Ha
MOBEPXHOCTH MOHOKpHUCTAUTMYECKOTOo KkpemHus. Co31aHue MHOTONEPHOIHBIX
HAHOKOMIIO3UTOB CO BCTPOCHHBIMH HAHOKPUCTAJUIUTAMH TMOJYTPOBOIHUKOBBIX
CUJIMIIMIOB B KPEMHHUEBOU MaTpuile. IOHHass UMITaHTAIS U TIOCTUMIUTAHTAIIHOHHAS
oOpabotka st (OopMUPOBaHUS HAHOCTPYKTYP CO BCTPOCHHBIMU KPUCTAJLUTUTAMU
MOJTYTTPOBOTHUKOBBIX CHITAIIAIOB.

Paznen 2. CBoiicTBa HaHOCTPYKTYP (22 yac.)
Tema 3. OnTHyeckasi CHEKTPOCKONMS AJIS1 XaPAKTePU3aALMHU HAHOCTPYKTYP

(4 gac.)

OmnpeneneHue napamMeTpoB  (YyHIAMEHTAIBHBIX MEXK30HHBIX  IEPEX0JI0B
HAaHOKOMIIO3UTOB C HAHOKPUCTAINIMTAMH OJHOTO W JBYX MOJYNPOBOJHUKOBBIX
CUJIMIUAOB. MeTOI ONITHYECKOW CIIEKTPOCKOIIHH.

Tema 4. OnpenesieHne KHHETHYECKUX TAPAMETPOB

HAHOCTPYKTYPHPOBAaHHBIX cucTeM (3 yac.)



MexaHn3MBbl IEPEHOCA HOCUTEIIEN 3apsiia PYU HU3KUX U BBICOKUX TEMIIEpaTypax
B HAHOKOMIIO3UTaX CO BCTPOCHHBIMHU HAHOKPUCTAJUIUTAMU IOIYIPOBOJHUKOBBIX
CUIMUMIOB. TEpMOIJIEKTPUYECKHE CBOWCTBA HAHOKOMIIO3UTHBIX MAaTEpHAJIOB.
CeNleKTUBHOE JIETUPOBAHUE TEPMOAJIEKTPUKOB.

Tema 5. U3ayuyaTenbHble H GOTOCTIEKTPAIbHBIE CBOHCTBA HAHOCTPYKTYP (3
qyac.)

JIroMUHECLIEHTHBIE CBOMCTBA CBETOAMOI0B HA OCHOBE KPEMHHUS CO BCTPOCHHBIMHU
HAHOKPHUCTAJUINTAMM  TMOJyIPOBOJHMKOBOrO  aucwimnuaa — xeneza.  doro
CIIEKTPAJIbHBIE CBOKCTBA IMOJIOB HA OCHOBE MOJYIPOBOJIHUKOBBIX HAHOKOMIIO3UTOB.
Pacmipenrie  CHeKTpajJbHOrO  JUara3oHa  YyBCTBUTEIBHOCTH  KPEMHHEBBIX
JIETEKTOPOB.

Tema 6. Hanopa3mepHble MeTaJNIMYECKHE YACTUIBI: MOJIy4YeHHe, CBOCTBA
(3 uac.)

Mertaninyeckue HaHOYACTHIIBL: ONTHYECKHME CBOMCTBA, OOYCIIOBJIEHHBIE
BO30YKJICHMEM TUIa3MOHOB. ['paHylMpOBaHHBIE METAUTMYECKUE IUICHKH: BpeMs
neda3zupoBKY IIa3MOHA.

Tema 7. Dy1eKTPOHHBII a3 MOHUKEHHOH pa3MepHOcTH (3 yac.)

OHEPreTUYeCKUd CIEKTP DJIEKTPOHHOIO ras3a IOHWKEHHOM pPa3MEpPHOCTH.
OnrTryeckoe MOTJIOMIEHUE AIEKTPOHHOTO ra3a NOHMKEHHOM pa3MEepHOCTH. BrusHue
YIPYTUX HANPSIKEHUM KPUCTAUIMYECKOM PEIIETKM HAa DSHEPreTUYECKUM CIEKTP
AIEKTPOHHOTO ra3a.

Tema 8. @oroBoabTandeckue 3QpPexkThl U GOTONPOBOAUMOCTD B
KBaHTOBOPAa3MEePHBIX reTepocTpykTypax (3 uac.)

Cnektpockonus (orodac u (oToToka Ha Oapbepax KBaHTOBOPA3MEPHBIX
TETEPOCTPYKTYP C METAITIOM.

Tema 9. Kosie6aTesibHBbIE 30HHBIE COCTOSIHUS B cCBepxpenieTkax (3 yac.)

®oHOHBI B 00bEMHBIX M OTPAaHUYEHHBIX CTPYKTypax. PamMaHOBCKOE paccesiHie Ha
CIIOKEHHBIX aKyCTH4YeCKUX (oHoHax. DOHOHBI B HAHOKpPHUCTAIAX.  PacdeTsl

KoJ1e0aTeNbHbIX CIIEKTPOB HAHOKPHUCTAILIOB. Pa3mepHO-orpaHuyeHHbIe



KPpUCTAINIMYCCKHUE  CPCABI. KBaHTOBaHHBIE KOH(i)aI\/iMeHTHI)IC OIITUYECCKHUE H

AKYCTHYCCKHC MOJBbI.

Il. CTPYKTYPA CO,E[EP)KAHI/IE NMPAKTUYECKOH YACTHU KYPCA "
CAMOCTOSATEJBHOU PABOTHI
IpakTnyeckne 3anaTusa (30 yac.)
IIpakTuyeckoe 3ansitue Nel. OnpeneieHne KHHETHYECKHX MAPAMETPOB
HAHOCTPYKTYPHPOBAHHBIX cucTeM (7 yac.)
1. Kputepuu CHIBHOTO M CIa00T0 MarHUTHOTO OIS B OTHOIIEHUH HOCHUTENEH
3aps/I0B B TMOJTYTIPOBOTHHKE.
2. BiusHHe MEXaHHW3MOB pacCesHUs Ha TEMIICPATYPHBIA XapakTep JABMIKCHHS
3JICKTPOHOB.

3. Ocobennoctu 3(pdexra Xoia B HEOAHOPOIHBIX cpeax.

IIpakTuyeckoe 3ansaTue Ne2. AHAJIU3 CHEKTPAJbHBIX 3aBUCUMOCTEH (POTO-
IAC u ¢poToTOKA B reTepocTpyKTypax (8 uac.)
1. Kak BamusieT CKOpoCcTh NOBEPXHOCTHOW PEKOMOMHALIMK HOCUTENEH 3apsaa Ha
dhoTodac?
2. KaxkoBa cBsI3b MEX]ly HIMPUHOMN 3aMpeIieHHON 30HbI M KpaeM IOTJIONICHUS B
reTePOCTPYKTYypE?
3. B uem oTiinuune BHeNTHEH U BHYTPEHHEW KBAaHTOBOU 3(pdekTuBHOCTUA?

4. Teoperuueckuii npenen KIIJ comneunoro snemeHTa.

IIpakTnueckoe 3ansitue Ne3. AHaJIu3 CHEKTPOB JIIOMHMHECHEHUHNH
HAHOTeTEePOCTPYKTYP (8 uac.)
1. Yto Takoe peKOMOMHALIMOHHOE U3TyUeHHUE?
2. UYem 00ycCIOBIIEHO pa3audue B CrieKTpax GOTO U AIEKTPOTIOMUHECIICHITHN ?
3. OrauunMe  JIOMUHECUEHLMHM  HAHOTETEPOCTPYKTYp M OOBEMHBIX

IMOJIYIIPOBOAHUKOB.



IIpakTudeckoe 3ansitue Ne4. I dexT 3eedexa B CTPYKTYPHO OAHOPOAHBIX U

HEOHOPOIHBIX MOJYNPOBOAHUKAX (/ 4ac.)

1. Yro xapakrepusyer napameTrp ZT B TEPMOIIEKTPUKAX ?

2. Kak cBs3an kod(PUIIMEHT TEPMO3JAC C€  DBIEKTPONPOBOJHOCTHIO B

KJIACCUYECKHUX U HAHOCTPYKTYPHPOBAHHBIX TEPMOIIIEKTPUKaX?

3aganus 11 CAMOCTOATEILHOM PadoThI

CamocrositesibHast pabotra Nel. @opmupoBaHre HAHOCTPYKTYP HA

MOBEPXHOCTH KPEMHHUSI.

Tpebosanusi:

1.
2.

Uto Takoe anuTaKcuaiabHas CTpyKTypa?

Kak u36exats oOpa3zoBanue nedekToB uHTEpdeiica Mpu reTepodNMUTaAKCUU?
B dem cocTouT 0OCOOEHHOCTH B3aMMOJICUCTBHUS JKelie3a M KPEMHHS TpHU
MOJIEKYJISIPHO-JIyYEBOM SMTUTAKCUN?

JBrkyias cuia mpoiecca caMoGOpMUPOBAHUSI MAacCHMBa BBICOKOILJIOTHBIX
OCTPOBKOB Ha KPEMHUMU.

Kak Biusger opueHTanus TMOBEPXHOCTHM  IOJJIOXKKM Ha  IIPOLECC
caMOOpraHu3anumn’?

3adyeM HY>KHbI IOBEPXHOCTHBIE PEKOHCTPYKILIMU MPH I€TePOINUTAKCUU ?

CamocrosiTeibHas padora Ne2. OnTuyeckasi ClieKTPOCKONUS J1JIs1

XapaKkTepu3anuu HAHOCTPYKTYP

Tpebosanusi:
1.

XapakTepHble OCOOCHHOCTH CIIEKTPOB OTPAKEHHUSI M MPOMYCKaHUs
KPEMHUEBOU MOJIOKKHU.

SIBnenue unTepdEepeHIINM B CIOUCTHIX T€TEPOCTPYKTYPaAX.

OnpeneneHue 3HEPTrUM  HENPSIMOTO MEK30HHOIO Tepexofa Ha TOHKUX
oOpa3max.

Yro Takoe cOOCTBEHHOE MOTJIONIEHUE?

B dem coctout npaBuiio oTO0pa JIs AIEKTPOHHBIX MEPEXOA0B?



6.

Ponb poHOHA NTpU HENPSIMBIX TIEPEXOAAX.

CamocrosiTe/ibHAas paﬁoTa Ne3. HaHOpa3Meprle MeETAJVINYECCKHUE

JacTUuObI: MMOJYY€CHHC, CBOMCTBA

Tpebosanus.

1. Tlna3meHHble BO30YXIECHHS B TBEPABIX TelaX H OJHODJIECKTPOHHOE

BO30YKICHHE.

3aBHUCHMOCTD YaCTOTHI IIA3MOHOB OT ()OPMEBI M pa3Mepa YacTHIL.
TemmnepaTypHass  3aBUCHMOCTb  CIEKTPOB  OKCTHHKIIMM  MAacCHBOB
METAJUTNYECKUX HAHOYACTHII.

CHexkTp OSKCTUHKIIMM IIA3MOHOB, JIOKQJU30BAHHBIX B METAJUIMYECKHUX
JaCTHUIIaX, €ro MHUPHUHA.

MCTOI[I/IKI/I aHaJIn3a CIICKTPa S9KCTUHKIIUU.

CamocrosiTenbHasi padota Ned. J1eKTPOHHBIN ra3 NOHUKEHHOM

pa3MepHOCTH

Tpebosanus.

1.
2.

[Tpupoaa BOZHUKHOBEHUS 3JIEKTPOHHOTO Ir'a3a MOHUKEHHON pa3MEPHOCTH.
Tunel TOKaIM3alKUK 3IEKTPOHOB B KBAHTOBBIX AMaX.

Yem ompeaensiercss (OTOIIEKTPUUECKUN CIEKTP KBAHTOBO-PAa3MEPHBIX
oOpazoBaHuUii?

CyliecTBYIOT JIM OTPaHUYEHMS 10 pa3sMepy KBAHTOBOM SIMBI, IPU KOTOPBIX
KBaHTOBAs TOUKA MPOSIBISIET CBOU CBOMCTBA?

[Ipy Kakux yClOBHS MOXET HaOMOAAaTbCs pa3MepHbll Addext B

HaHOCTPYKTypax:

CamocrosiTtenbHast padora NeS. dotoBoJibTan4veckue 3¢ ¢ekTbl 1

(GoTONPoBOAMMOCTH B KBAHTOBOPA3MEPHBIX reTEPOCTPYKTYpax

Tpebosanus.
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1. Kakue Qakrtopel HaJ0 yYeCTh TMPH OIEHKE CIIEKTpa pealbHOMH
IeTEPOCTPYKTYPBI C KBAHTOBOM SIMOM?

2. Mogenu ai1st OMMcaHusi KBAaHTOBBIX SIM M KBAHTOBBIX TOYEK.

3. Kak 3aBucut k03¢ (QHUIMECHT MMOTIIONICHUS KBAHTOBOW MBI OT SHEPTHH?

4. Yem OrpaHUUYMBACTCS IMUCCHUS DJICKTPOHHO-IBIPOYHBIX IMap W3 KBAHTOBOM
SIMBI?

5. Kak TommuyHa TOKPOBHOTO CJIOS  TE€TEPOCTPYKTYPHI  BIIMSECT  Ha
DYHEPTEeTUYECKUNA CTIEKTP KBAHTOBBIX TOYCK?

6. Kak ¢orosnekTpuueckas CIEKTPOCKOIUS MPUMEHSCTCS IS HCCIICIOBAHUS

nehekTooOpa3oBaHus B MOJIYIPOBOTHUKAX ?

I1l. YYEBHO-METOJINYECKOE OBECIHEYEHUE CAMOCTOSTEJBbHON
PABOTbBI OBYYAIOLINUXCA

VY4ebHo-MeTonuecKoe 00eCeyeHne CaMOCTOSATEIbHOM paboThl 00yYaIOIUXCs
10 IUCUUIIMHE BKIIIOYAET B CEO:

- MIaH-Tpa@uK BHIIOTHEHHUS] CAMOCTOSITENFHOM pabOThl MO AWCIMILIAHE, B
TOM YHUCJI€ TPUMEPHBIE HOPMBI BPEMEHHU Ha BBIITOJIHEHUE TI0 KXKIOMY 3aJaHUIO;

- TpeOOBaHUS K  NPEICTaBICHUIO U  OPOPMIICHHIO  pE3yJIbTaTOB
CaMOCTOSATENbHOM pabOThI;

- KpUTEPUHU OLICHKH BBIIIOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.

Ilnan-rpaduk BBINOJTHEHUS CAMOCTOSATEIbLHON Pad0ThI M0 TUCHUILIHHE

Ne JlaTta/cpoxn Bua camocrositenbHoii | IlpumepHbie dopmMa KOHTPOJIA
n/n BbINOJIHEHH S padoThI HOPMbI
BpeMeHHU Ha
BBINOJIHEHH e
1 | B Teuenue [ToaroroBka k 6 gacos YO-1
ceMecTpa PaKTUYECKUM (cobecenoBaHMe/yCTHBIH
3aHATUSAM, U3yUYECHUE ompoc)
JUTEPATYPHI
2 | 1-3 Hepens Brimonaenue 3 vac. YO-1
cemecTpa CaMOCTOSITEJIbHOU (cobecemoBaHme/yCTHBIH
pabotsr Ne 1 oTIpocC)
I1P-2 (KontponbHas
pabota)
3 | 4-6 Henens Brinonnenue 3 yac. YO-1
cemecTpa CaMOCTOSITENIbHOI (cobecenoBanme/yCTHBIH
pabotbr Ne 2 o1poc)

11



4 | 7-9 uenens Brimonnenue 3 yac. YO-1
cemecTpa CaMOCTOSITEIIBHOU (cobecenoBanue/yCTHBIN
pabotsl Ne 3 onpoc)
5 | 10-12 wenens Brmmonaenue 3 yac. YVO-1
cemectpa CaMOCTOSITEIILHOM (cobecemoBanme/yCTHBIH
paboThl Ne 4 onpoc)
6 | 13-15 negens Brimonxnenue 3 gac. YO-1
cemecTpa CaMOCTOSITEIILHOM (cobecemoBaHme/yCTHBIH
pabotsr Ne 5 0mpoc)
I1P-2 (KonTpombHast
pabota)
7 | 16-18 wenens [ToaroToBka k 3k3amMeHy | 36 4acoB JK3aM€EH
cemecTpa
Hroro: 57 ygac.

PexoMeHAalIUM 110 CAMOCTOSITEILHOM padoTe CTYAEHTOB

lInanuposanue u opeanuzayus epemeHu, 0meeo0eHHo20 Ha 8bINOIHeHUe 3a0aHUll
CamocmoamenbHou pabomeol.

N3yuuB rpauk BBIMOTHEHUS] CAMOCTOSTENBHBIX padoT, CIEAYET MPABUIIBHO €€
OpraHM30BaTh. PexoMeHIyeTCsl M3Y4YUTh CTPYKTYpPY KaXKJIOro 3aJaHus, OOpaTUTh
BHUMaHHE Ha TpaduK BBINMOJHEHUS pabOT, OTYETHOCTh IO KaXIAOMY 3aJaHUIO
IPEIOCTABIISCTCS B MOCIEIHIO HENENI0 corjiacHo rpaguky. OOpaTuTh BHUMAaHHE,
YTO UTOTH CAMOCTOSITEJIbHOM pabOThI BIUSAIOT HA OKOHYATEIbHYIO OLEHKY 10 UTOTaM
OCBOCHHSI YUEOHOU JUCIUTIINHBI.

Paboma ¢ numepamypoii.

[Ipu BeIMOSHEHUM psga 3agaHuil TpeOyeTcs paldoTaTh C JIMTEPATYpOH.
PexkoMenayeTcsi MCMONb30BaTh pa3iMyHble BO3ZMOXKHOCTH pabOThI C JIMTEPATypOM:
douas! HayuHoU oubmmoTeku JIB®Y (http://www.dvfu.ru/library/) u apyrux Beaymmx
BY30B CTpaHbl, a TaKXe JOCTYMHBIX [JIsl MCIOJIb30BaHUS HAay4YHO-OMOJIMOTEUHBIX
CUCTEM.

B npoliecce BBINOMHEHUS CaMOCTOSATENBLHON paboThl peKkOMEHAYeTCS paboTaTh
CO CJIEAYIOINMHU BUAAMH U3TAHUM:

a) HayuHble wu3maHus, MNOpeaHA3HAYEHHbIE JUIsI HAy4dyHOM paboOThl W
COJIEpIKaIlle TEOPETUUYECKUE, IKCIIEPUMEHTAJbHbIE CBEIEHUS 00 HCCIIEJOBaHMSIX.
Onu moryT nmyOnukoBaTbest B popMe: MOHOTpaduii, HAyYHBIX CTaTe B >KypHaitax
WJIM B HAYYHBIX COOPHUKAX;

0) YueOnas nurepaTypa MmoapasiesnseTcs Ha:

- yueOHbIe n3nanus (yueOHUKH, yueOHbIe TOCOOUS, TEKCTHI JIEKIUI ), B KOTOPBIX
COJIEP>KUTCSI HanboJiee MOJTHOE CUCTEMHOE U3JI0KEHUE JUCIUTIIIMHBI MIIH KaKOT0-TO €€
pasnena;

- CIPAaBOYHUKHM, CJIOBAPU U SHLMKIONEINN — U3AAHUS, COAEPIKAIIUE KPATKHE
CBEJICHHS] HAYYHOIO WJIM NPUKIATHOIO Xapakrepa, HE MpelHa3HAYEHHbIE IS
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CIUIOIIHOTO 4TeHHs. VX 1enb — BO3MOXKHOCTh OBICTPOro MOJYYEHHUS! CaMbIX OOLIMX
IIPEACTABICHUN O IIPEAMETE.

Cy1iecTByIOT ABa METO/1a pabOThI HaJT UCTOYHUKAMMU:

— CIUIOIIHOE YTEHHE 00sI3aTENbHO MPHU U3yUYeHUH yueOHHKaA, TT1aB MOHOTpaduu
WIH CTaTbd, TO €CTh TOr0, YTO HMMeeT ydyeOHoe 3HaueHue. Kak mpaBuio, 31ech
TpeOyeTcs MOBTOPHOE YTEHUE, JJIsl TOTO YTOOBI MOHTH HanucaHHoe. Crapaiitech pu
CIUIOIIIHOM YTEHHH HE MPOIyCKaTh KOMMEHTApUH, CHOCKH, CIIPABOYHBIE MaTEPHUAIIBL,
TaK KaK OHM IpEIHa3HAYEHBbl JJI MOSACHEHUH M NMOMOUIM. AHAJIU3UPYHTE PUCYHKU
(kapThl, JuarpaMMmbl, TIpauKd), CcTapalTechb NOHATh, KAaKWE TEHACHUUU U
3aKOHOMEPHOCTH OHU OTPAXKAIOT;

— METOJ1 BHIOOPOYHOI'O YTEHUS JOTOIHAET CIUIOUTHOE YTEHUE; OH MPUMEHSIETCS
JUISL IOUCKOB JIOTIOJTHUTEJIbHBIX, YTOUHSIOMMX HEOOXOAUMBIX CBEJEHHUM B CIOBAPSX,
SHIMKJIONEAMSIX, MHBIX CIPABOYHBIX H3AAHMUSIX. DTOT METOJ KpailHe BaXKeH IS
HNOBTOPEHMSI U3YUEHHOI'O U €T0 3aKpEIIeHusl, 0COOCHHO NP MOJArOTOBKE K IK3aMEHY.

JInst Toro 4ToOBl KaXXIbIi METOJ MpHHEC HanbOonbmui 3¢hdexT, HeoOX0aUMO
(UKCUpPOBATh BCE BaXKHbIE MOMEHTHI, CBSI3aHHBIE C MHTEpecytolel Bac TeMoi.

Te3nucel — 3T0 OCHOBHBIE TOJIOKEHHSI HAYYHOTO TPyAa, CTaTbU WM APYroro
NPOU3BEJCHUS, a BO3MOXXHO, M YCTHOI'O BBICTYIUIEHUS; OHHM HECyT B cele
OonbMii 00beM HHQOpPMAIMK, HEXKETW IulaH. [IpocTble Te3WChl JTAKOHWYHBI IO
dopMe; CloKHbIE — MOMHUMO TIJIaBHOM aBTOPCKOW MBICIHM COJIEP)KAaT KpaTKoe ee
O00OCHOBaHME M [JI0Ka3aTeiabCTBa, MPHUAAIOIIME Te3ucaM 0Oojee BECOMBIM U
yOeauTenbHbIi XapakTep. Te3uchl MPOYMTAHHOTO MO3BOJISAIOT TIIy0KE PACKPBITH €T0
coJiep>KaHue; 00ydasch U3JiaraTh CyTh IPOUYUTAHHOTO B TE3UCHOM (popMe, BBl CyMeeTe
BBIJICNISITH M3 MHOXKECTBA MBICJIEH aBTOPOB CaMble TJIABHBIE U LIEHHBIE U JENIaTh
00001IeHMS.

KoHcnekT — 3710 crnoco0 caMOCTOATENbHO U3JIOKHUTh COACPKaHWE KHUTH WU
CTaThbU B JIOTUYECKOM IMOCIEeN0BATEIbHOCTH. KOHCIIEKTHPYST KaKOW-THOO MCTOYHUK,
HaJ0 CTPEMUTHCS K TOMY, 4YTOObI HEMHOTMMU CJIOBaMH CKa3aThb 0 MHOTOM. B Tekcrte
KOHCIIEKTa >KEJaTeJIbHO MOMECTUTh HE TOJBKO BBIBOABI MM TOJIOXKEHHUS, HO U UX
apryMEHTUPOBAHHbIE JOKa3aTenbCTBA ((haKThl, HUDPHI, IUTATHI).

[lucaTh KOHCIEKT MOKHO M MO Mepe M3y4YEeHHs MPOU3BEACHMS, HAIpUMED,
€CJIM MpopadaThIBAETCsl MOHOTpa( sl MU HECKOJIBKO JKYPHAIBHBIX CTATEH.

CocraBiisis T€3UChl UM KOHCIIEKT, BCErja JeiaiTe CChUIKM Ha CTPAHMUIIBI, C
KOTOPBIX BBl B3sUIM KOHCHEKTHUPYEMOE MOJIOKEHUE WM (akT, — 3TO MOMOXKET BaM
COKpAaTUTh BpeMsl Ha MOMCK HY>KHOTO MeCTa B KHHUI€, €CJIM BO3HUKAET MOTPEOHOCTH
rmy0xe pa3o0paThCsi € U3JaraéMblM BOIMPOCOM WM YTO-TO YTOYHHUTH MIpU
HAIMCAaHWUU MMCbMEHHBIX paloT.
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IV. KOHTPOJIb JOCTHUXKEHUWSI IIEJIEM KYPCA

N YCTAaHOBOK JJICKTPOHHKH H
HAHOJ3JICKTPOHUKH

Ne | Konrposmpyem | Koa mnaukaropa
OuneHouHbIe CpeACTBa —
n/n ble MOYJIu/ JOCTHKEHUSI Pe3yabTaThl 00yueHust
HAauUMCHOBAHHEC
pa3aeibl / KOMIICTCHIIMN
TEMBI . MPOMEKYTOY
JUCHUIIJINHBI TEKYIINH Hast
KOHTPOJIb
aTrecranuda
1 Pazmen I. IIK-1.2 3HaeT KOHTPOJIbHO-
[loBepxHOCTH | Pa@oraer ¢ MU3MEpUTENBEHOE vVO-1
ble U KOHTPOJIBHO- o0opynoBaHue, C06606HUOBaHI/Ie /
CTHBIHN OIIPOC
00BEMHBIE M3MEpUTENbHbIM | MCTIOTE3yeMOe B y p
HaHOCTPYKT HAHODJICKTPOHHKE
TPYKTYP | oGopynoBanuem, P
bl Ymeer paboTath ¢
HCTIOJIB3YEMBIM
KOHTPOJIBHO-
B VO-1
M3MEPHUTETHHBIM COBeCeIOBaRNE / BOTIPOCHI K
HAHOSJICKTPOHUK | o66pyioBanneM, N 9K3aMeHy
e YCTHBIN OIIpOC
HCIIOJIb3YEMBIM B 1-4
HAHODJICKTPOHHKE
Bnageer ciocoGHOCTEIO
KOHTPOJIMPOBATH U [1p-2
U3MEPATh XapaKTePUCTHKH i
ADAMETDDL KOHTpOJIbHAs
1 1ap p pabota
HAHORJICKTPOHHBIX CUCTEM
1 prOopoB
2 Pazpgen 2. [MK-2.1 Beibupaet 3HaeT METOIUKA
CaoiicTa MCTOMHKA IPOBEIEHHS MCCIIEN0BAHMMI
HAHOCTPYKTyp [WPOBC/CHHI apameTpoB 1 YO-1
M CCICIOBaHUH o cobecemoBanue /
HapaMeTpoB 1 XapaKTEPUCTUK YCTPOHCTB U yerppit ompoc
XapaKTECPHUCTHK YCTaHOBOK 3JICKTPOHHUKU U
yCTPOHCTB 1 HAHOYJICKTPOHHUKH
yCTaHOBOK VMeer MpOBOINTE
PJICKTPOHUKHU 1
HAHO/IEKTPOHHKH HUCCIICO0OBAaHUA HapaMeTIZOB VO-1 BOIIPOCHI K
1 XapaKTEPUCTUK YCTPOUCTE cobeceoBanue / 9K3aMeHy
YCTHBI orpoc 5-20

Brnaneer cnocoOHOCTBIO
MPOBEJICHUS UCCIIETOBAHUI
napamMeTpoB U
XapaKTEPUCTUK YCTPOUCTB Y
YCTaHOBOK JIEKTPOHHUKHU U

HAHOJ3JICKTPOHUKH

I1P-2
KOHTPOJIbHAs
pabora

TunoBbie KOHTPOJIBHBIC 3alaHNsA, MCTOAUYCCKUC MATCPHAJIbI, OIIPCACIAIOINEC

MPOLIETypbl OLICHUBAHUS 3HAHUM, YMEHUIN U HABBIKOB U (KUJIM) ONbITA IEATEILHOCTH, a

TAKKC KAa4YCCTBCHHLIC KPUTCPHUKU OLCHHUBAHUAA,

KOTOPLIC OIIMCBIBAIOT YPOBCHDb

c(hopMHUPOBAHHOCTH KOMIIETESHIINH, peacTaBicHbl B pasaene VIII,

V. CIIMCOK YYEBHOM JIMTEPATYPbBI W WH®OPMAIIMOHHO-

14




METO/JUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHasi iuTEpaTypa

1. JlozoBckuii B.H., KoncrantnnoBa I'.C., Jlo3oBckuii C.B. Hanorexnosorus B
ANIeKTpOHUKE. BBeneHune B cnenuanbHOCTh. YueoHoe nocodue. Jlanp 2008, 336
c. Pexxum noctyma: http://e.lanbook.com/books/element.php?pll _1d=232

2. Cyzmanes WM. II. HanorexHonorus. @DUMKO-XHUMHsS  HAHOKJIACTEPOB,
HAHOCTPYKTYp W HaHOMaTepuasoB. JIubpokom, 2013, 592 ctp. Pexxum nocryma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:242083&theme=FEFU

3. Crapoctun B.B. Matepuanibl U MeTO/Ibl HAHOTEXHOJIOTUHU: Y4ueOHOoe mocodue /
[Tox ob6m. penakuueii JI.H. Ilatpukeesa. - M.: BUHOM. JlaGoparopusi 3HaHu#,
2008. - 431 c. Pexxum nocryma: http://window.edu.ru/resource/622/64622

4. HanorexHosioruss B Omkaifmem jgecatuwietud. [IporHo3 HampaBieHus
uccnenoBanuil./ (JIx. Yaitrcaiiac, Ournep ., P. Aunepc u ap. Ilox pea. M. K.
Poko, P. C. Yunbsamca u Il. AnuBucaroca) M.: Mup, 2002, 292 ctp. Pexum
noctymna:  http://log-in.ru/books/nanotekhnologiya-v-blizhaiyshem-desyatiletii-
prognoz-napravleniya-issledovaniiy-1-dzh-uaiytsaiyds-eiygler-d-r-anders-i-dr-
pod-red-m-k-roko-r-s-uilyamsa-i-p-alivisatosa-nauka-i-obrazovanie/

5. I'yce A.. Hanomarepuansl, HAHOCTPYKTYpPbI, HAHOTEXHOJOTUHU. - 2-€ H31.,
uernp. - M.:  ®wuszmanmimar, 2007. - 414 c¢. Pexmm pgocryna:
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_la
n/data_lan+%285574%29.xml&theme=FEFU.

JlonosiHUTEIbLHAS JIUTEpaTypa
1. Tankun H.I'. u np. @opMupoBaHue HaHOpa3MepHbIX OCTpoBKOB CrSi2 Ha

Si(111)7x7 m MOKPBIBAIOIIMX IMUTAKCUATIBHBIX CIOEB KPEMHHS B T€TEPOCTPYKTypax

Si(111)/manokpucramnutsl CrSi2/Si // XKypnan texaudeckoit puzuxu 2007, 1. 77, BbII.

8, ¢.120-126.
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2. Galkin N.G. et. al. Formation and transport properties of Si(111)/b-FeSi2/Si
nanoclusters structures //6-th Japan-Russia Seminar on Semiconductor surfaces.
Abstracts, October 10-17, 2004, Toyama University, Japan, p. L3.

3. Tanxun H.I'. u np. dopMupoBanue, KpucTauinueckas CTpyKTypa ¥ CBOMCTBa
KpEMHHA CO BCTPOCHHBIMU HAHOKPUCTAIMTAMUN AUCUIIMIOKIAA KCJIC3a Ha IMOAJIOKKAX
Si(100) // ®dusuka u TeXHUKa MOJIynpoBogHUKOB, 2007, Tom 41, BeIm. 9, ¢.1085-1092.

4. Galkin N.G. et. al. Silicon layers atop iron silicide nanoislands on Si(100)
substrate: island formation, silicon growth, morphology and structure // Thin Solid
Films, V. 515 (No 20-21) (2007) 7805-7812.

5. Tankun H.I'. u np. BnusHue TONMMHBI €O XpoMa Ha MOP(OJIOTHI0 U
ontuueckue cpoictBa rerepoctpykryp Si(111)/mHanokpuctammmrer CrSi2/Si(111) //
®dusuka tBepaoro tena, 2008, T. 50, Bom. 2, ¢.345-353.

6. Tankun H.I. w ap. DnOUTakCHANBHBIA pPOCT KpPEeMHHS Ha KpPEMHUH,
MMIUTAHTUPOBAHHOM MOHAMMU JKEJI€3a, U ONTUYECKUE CBOWCTBA MOJIYYEHHBIX CTPYKTYP
/I Kypnan texunueckont ¢puszuku, 2008, T. 78, BhIII. 2, ¢.84-90.

7. Goroshko D.L. et. al. Electrical Properties of Thin Iron Films Grown on Clean
Si(100) and on Si(100)-c(4x12)-Al Surface Phase // e-Journal of Surface Science and
Nanotechnology Vol. 7 (2009) 167-172.

8. Komnik Yu. F. The 2D conducting system formed by nanocrystallites CrSi2
in the (111) plane of silicon: New object // Physica E 64 (2014) 165-168.

9. Galkin N.G. et. al. Morphological, structural and luminescence properties of
Si/B-FeSi2/Si heterostructures fabricated by Fe ion implantation and Si MBE // J. Phys.
D: Appl. Phys, 40 (2007) 5319-5326.

10. lamup3zaes T.C. u ap. CBeronuoansie 1.5-MKM 3IEKTPOTIOMUHECIICHTHBIC
u3nydareian Ha ocHoBe cTpykryp p+-Si/HK beta-FeSi2/n-Si // ®TII, 2015, tom 49,
BhIMycK 4 c. 519-523.

11. K. Bopen, /1. Xadmen. [lornomenue u paccessHue CBETa MAJILIMU YaCTUIIAMHU.
M. Mup. 1986.

12. Ontuka Hanoctpyktyp. [lox pen. A.B. denopoa. U3n-Bo «Hexapay, CIIO,

2005.
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13. lemuxoBckuii B.S., Byranerep I'.A. ®@u3nka KBaHTOBBIX HHU3KOPa3MEPHBIX
cTpyktyp. M.: Jloroc, 2000.

14. Kapnosuu U.A. u ap. ®OTO3/IEKTpUYECKHE CBOWCTBA 3MHUTAKCUATBHBIX
retepocTpykTyp GaAs/InGaAs ¢ kBanToBoM simoit. ®TII 1990, 24, 2172.

15. Munexun AlT. CnekTpockomnus KOJIeOaTEIbHbIX COCTOSIHH I
HU3KOPa3MEPHBIX MHOTOCIIONHBIX CTPYKTYp. UHCTUTYT pusnku moaynpoBogaukoB CO
PAH. HoBocu6upck, 2006.

16. ITutep 10., Kapgona M. OcHOBBl (H3UKH MOJYNMPOBOAHUKOB. M.:
duzmatiut, 2002. - 560 c.

IIpodeccnonasibHble 0a3b1 JAHHBIX M HHGOPMALIMOHHBbIE
CIIPABOYHbIE CUCTEMBI

1. baza mannsix Scopus http://www.scopus.com/home.url

2. basza nauaweix Web of Science http://apps.webofknowledge.com/

VI. METOANYECKHUE YKA3AHUSA IO OCBOEHUIO TUCHUTIJINHBI

IlnanMpoBaHue M OpraHu3anusi BPeMEHH, OTBEACHHOIO0 Ha H3y4YeHHeE
AUCHUIIMHBI. [[pUCTYNIUTh K OCBOEHWIO NHUCLMIUIMHBI CIEIYET HE3aMEIJIUTEIBHO
B CaMOM Hayalie yueOHOro cemectpa. PekoMeH1yeTcsi U3y4uTh CTPYKTYPY U OCHOBHBIE
nosioxkeHus: Paboueidl mporpaMMmbl JUCUHUIUIMHBL. OOpaTUTh BHHMAHHUE, YTO KPOME
ayIUTOpHOM  paboThl  (JIEKUMM,  TPAKTUYECKUE  3aHATUA)  IUIAHUPYETCS
caMoOCTOATENbHAsA pabdoTa, UTOTM KOTOPOWM BIMSIIOT Ha OKOHYATENIbHYIO OLEHKY I10
UTOTaM OCBOEHMs yueOHOW aucuuiuinHbl. Bce 3amanus (ayauTopHble U
CaMOCTOSITENIbHBIE) HEOOXOJWMO BBINOJHATH W TPEAOCTaBISATH Ha OIEHKY B
COOTBETCTBHH C IPaPUKOM.

B nmpouecce wu3ydeHus MarepualioB Y4eOHOrO Kypca MpeaararoTcs
cieayome GopMbl paboOT: YTEHUE JIEKIUH, MPAKTUYECKUE 3aHSATHSA, 3aJaHus IJIs
CaMOCTOSATENbHON pabOTHI.

Jlexyuonnvie 3amsamusi OPUEHTUPOBAHbI HAa OCBEUICHUE BBOAHBIX TEM B
KKl pa3jesn Kypca U NpHU3BaHbl OPUEHTUPOBATH CTYACHTOB B IpeajiaraeMoMm
MaTepuaie, 3ajJ0KUTh HAay4HbIE M METOAOJOTMYECKHE OCHOBBI I JaJbHEUIIEH
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.
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Ilpaxmuueckue 3auamus aKICHTUPOBAHBI HA HanOoJiee MPUHIMITUATIBHBIX U
POOJIEMHBIX BOIIPOCAaX Kypca U MPU3BaHbI CTUMYJIHUPOBATH BEIPAOOTKY MPAKTUUECKUX
YMEHUM.

Oco60 3HauMMOMN 1151 MPOoGeCCHOHATHHONW TOATOTOBKH CTYJICHTOB SIBJISIETCS
camocmosimenvHas paboma 1o Kypcy. B xonme 3Toi paboThl CTyAEHTH OTOMPAIOT
HEOOXOMMBIA MaTepuaj 1Mo U3yd4aeMOMY BONPOCY U aHAIM3HPYIOT ero. CTyaeHTaM
HEOO0XO0MMO O3HAKOMHTHCSI C OCHOBHBIMU MCTOYHHKAMH, 0€3 KOTOPHIX HEBO3MOYKHO
MIOJTHOIICHHOE TIOHUMaHUe MPoOJIeMaTHKH Kypca.

OcBoeHne Kypca CHOCOOCTBYET pa3BUTHIO HABBIKOB OOOCHOBAaHHBIX U
CaMOCTOSATEILHBIX OIIEHOK (hakTOB 1 KoHIenIi. [ToaToMy BO Becex (hopmax KOHTPOJIS
3HaHWU, OCOOCHHO MpH cAaue 5K3aMeHa, BHUMaHUE oOpalaercs Ha MOHUMAaHHE
npo0JieMaTHKH Kypca, Ha YMEHHE MPAKTUYECKU MPUMEHSTh 3HAHKSI U JIe1aTh BHIBOIBI.

Padora ¢ JurTepatypoili. PexkoMeHIyeTcs UCIOJIb30BaTh  Pa3IMYHbIE
BO3MOXKHOCTH pabOThl C JuTeparypoil: (oHasl Hay4yHoil Oubiuoreku JIBOY
U sekTponHbie oubmmoteku (http://www.dvfu.ru/library/), a Takxe A0CTyIHBIC IS
WCITOJIB30BAHUS APYTHE HAYYHO-ONOITHOTEIHBIC CHCTEMBI.

IMoaroroBka k 3kx3ameny. K cmaue sk3ameHa IOmMycKaroTcsl 0Oydaroluecs,

BBITIOJTHUBIIIUE BCE 3aJlaHusl (JTaOOpaTOpPHBIE, CAMOCTOSITEIBHBIE), IPETyCMOTPEHHBIC
y4eOHOM MPOTrpaMMOM JTUCHUIUIMHBI, MOCETHBIIME HE MeHee 85% ayauTOpHBIX
3aHITUN.

VilI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

HCpC‘ICHB MAaTCpUAIIbHO-TCXHUYCCKOTO W MPOIpaMMHOIO obecrieueHus
AUCHUILIIMHBI IIPUBCIACH B Ta6JII/II_[e.

MarepnanbHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecredeHue AU CUUIIIMHbI

OcHaIeHHOCTh IlepedyeHs TUIIEH3NOHHOTO
HanMenoBaHue cienuagbHbIX .
N N CHEUAJILHBIX [TOMEIIEHNHI 1 MIPOrpaMMHOT0 0OecrieueHusl.
HOMEIIEHNNA 1 TOMENIEHHUNA N
" TOMEILEHUI JUTS PekBU3UTHI IOATBEPKIAIOIIETO
JUISL CAMOCTOSITEIILHON pa0OThI N
CaMOCTOSITeJIbHON PabOThI JIOKyMEHTA

690922, ITpumopckuil kpai, T.
Bnagusoctok, octpoB Pycckui,
nosyoctpoB CanepHbli, TOCET0K
Asike, 10, xopmyc L, aya. L 502.
Y4eOHast aymuTopus IJIs

IlomeleHue yKOMIIJIEKTOBAHO
CHEHAIN3NPOBAHHON y4eOHOH
MeOeNbIo (ITOCaIOUHBIX MECT —

IIPOBEJCHUS 3aHATUI 30) INEPEYEHG I10
eKIIMOHHOTO THIA, TPYNIIOBBIX U Obopynosane:
eIoT oS T Y KK-nanens 47", Full HD, LG
KOHC JfLTa III/I}I;I TEKYILEro M4716 CCBA — 1 .
YIIBTAIUH, TERYIIETO Jocka ayanTopHast.
KOHTPOJISL M IPOMEKYTOYHOM
aTTecTalyn
690922, Tpimopexwii kpai, Oo6opynoBanue: IEPEYEHG I10

r.BiagusocTok, octpoB Pycckuid,
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nosiyoctpoB CanepHblii, TOCEI0K Momno6ok Lenovo C360G-

Asike, 10, kopr. A (JIut. I0), i134164G500UDK — 15 .
Orax 10, ka6.A1017. WHTerprpoBaHHbIl CEHCOPHBIIA
Aynuropus aist mucruieit Polymedia FlipBox -
CaMOCTOATENBHOM PaboThI 1 .

Konup-npunrep-1iseTHOM
ckanep B e-mail ¢ 4 motkamu
Xerox WorkCentre 5330
(WC5330C — 1 mT.)

B nensix obGecnieueHus crielMaldbHBIX YCIOBUN OOyYeHMsS] HMHBAJIMIOB M JIUIL C
OTpaHUYCHHBIMU BO3MOKHOCTSAMH 3710poBbsi B JIBDY Bce 3manus oOopynoBaHbI
naHgycamu, JudTaMu, MOJBEMHUKAMH,  CIEUUATU3UPOBAHHBIMU  MECTAMH,
OCHAILIEHHBIMU  TyaJIeTHBIMM  KOMHATaMmH,  TaOJM4YKaMud  HH(QOpMaIMOHHO-
HAaBHUTallMOHHOW IOJICPIKKH.

VIll. ®OHJbl OHEHOYHBIX CPEJACTB

Jnsa nucnumuinebl « ONTUYECKUE M TPAHCIIOPTHBIE CBOWCTBA HAHOCTPYKTYP»
WCIIOJIB3YIOTCS CIEAYIOIINE OLIEHOYHBIE CPEICTBA!

Y CTHBIN OnpoC:

1. CobecenoBanue (YO-1)

[TuceMeHHBIE PabOTHI:

1. KonrponbHas padora (I1P-2)

YcrHbii onpoc

VYCTHBIA ONpOC MO3BOJSIET OIEHWUTHh 3HAHUS M KPYro3op CTYJIE€HTa, YMEHHUE
JIOTUYECKU TMOCTPOUTH OTBET, BIIAJICHUE MOHOJIOTUYECKOW pPEUYb0 W HWHBIE
KOMMYHUKATHUBHBIC HABBIKH.

OOyuatomas (pyHKIMS COCTOUT B BBISIBIICHUU JeTalIel, KOTOPbIE MO0 KaKUM-TO
MpUYMHAM 0Ka3aJUCh HEJJOCTATOYHO OCMBICIICHHBIMU B X0/1€ YUYCOHBIX 3aHATUN U TIPU
MOJITOTOBKE K 3a4€ETy.

Cobecenoanre (YO-1) — cpeACTBO KOHTpPOJS, OPraHU30BaHHOE Kak
cnenuanbHas Oecena mpenogaBaTedss ¢ OOYyYarOUIMMCS Ha TEMBbI, CBSI3aHHBIE C
U3y4aeMOW JUCUMIUIMHON, ¥ pAcCYMTAHHOE Ha BBIACHEHHE O0O0beMa 3HaHUU
00yuJaroIerocs Mo onpeAesieHHOMY pa3zieiy, TeMe, MpodieMe U T.11.

IMucbMmeHHbIE PA0OTHI

[TucbMeHHBIA OTBET MPUYYaET K TOYHOCTH, JIAKOHUYHOCTH, CBSI3HOCTH
n3JI0’KeHust MbIC)IH. [TuChMeHHas MpoBEpKa UCIOJIB3YETCS BO BCEX BUIAX KOHTPOJIS U
OCYUIECTBJISIETCS KaK B ayIUTOPHOM, TaK U BO BHEAYAUTOPHOU padoTe.

KontponsHast pabora (I1P-2) — cpencTtBo TpoBEpKH YMEHUH MPUMEHSTH
MOJIyYEHHbIEC 3HAHUA 10 3apaHee ONMPEACIICHHOW METOAMKE JJIsl PEIICHUs 3a7a4 WIH
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3aIaHUH TI0 MOIYJIIO WA TUCIUIUIMHE.

MGTOI{H‘ICCKI/IG PEKOMEHIAIINNA, ONIPEACTAIONINE MMPOUEAYPbI OLICHUBAHUA

Pe3yJabTaTOB OCBOCHHUA TUCHHUILINHDI

OueHo4YHbIE CPeACTBA ISl MPOMEKYTOUYHOM aTTecTauuu

[IpomexxyTouHast aTTecTalsi CTYJACHTOB MO JIUCHUILIMHE «ONnTHYecKHe u
TPaHCIIOPTHBIE CBOMCTBA HAHOCTPYKTYP» MPOBOJUTCA B COOTBETCTBUU C JIOKATbHBIMU
HOpMAaTUBHBIMH akTamu JB®Y u sBigerca oOs3arenpHO. PopMa OTYETHOCTH MO
JTUCIMILTAHE — 9K3aMeH (7-i, OCeHHUH ceMecTp). DK3aMeH 10 TUCITUIUIMHE BKITIOYacT
OTBETHI Ha 2 Borpoca. O uH U3 BOMPOCOB HOCUT 001N xapaktep. OH HampaBJeH Ha
PACKpBITHUE CTYJIEHTOM 3HAaHUM IO «CKBO3HBIM» BOIIPOCAaM U IpobaeMaM 00bEMHBIX U
MMOBEPXHOCTHBIX HAHOCTPYKTYpP. BTOpO#1 BOompoc KacaeTcsi CBOMCTB HAHOCTPYKTYP.

MeToanuecKkue yKa3aHus 10 caa4ve 3K3aMeHa

DK3aMeH MPUHUMAETCS BeIyIUM TpernoaaBateseM. [Ipu 001b1110M KOIMYeCTBE
IpynIn y OJHOTO TMpernojaBaTelsl WX TMpU OOJBIIOW YHMCIEHHOCTH IOTOKA IO
pPacCHoOpsKEHUIO 3aBeAyromero kadeapon (3aMecTuTess TUpPEKTopa Mo y4eOHOU H
BOCIIUTATEILHON paldoTe) JOMyCKaeTCs TMPUBJICUCHHE B TOMOIIL BEIyIIEMY
NpernojaBaTesito JIpyrux mnpenogaBateneil. B mepByro ouepenb NpUBIEKAIOTCS
MpernoilaBaTesid, KOTOpble MPOBOAWIN JAOOPATOPHBIE 3aHATHS IO JUCHUIUIMHE B
rpyImax.

B ucKIIOYMTENBHBIX ClydasX, M0 COrJIaCOBAHUIO C 3aMECTUTENIEM TUPEKTOpa
[Ixop1 IO y4eOHOM U BOCIIUTATEIbHON paboTe, 3aBeAyONIuil Kadeapoi UMeeT MpaBo
MPUHATH K3aMEH B OTCYTCTBHE BEIYIIETO MPEnoaaBaTers.

®dopma mpoBeaieHUs dK3aMeHa (yCTHasi, MUCbMEHHAs U JIp.) YTBEPKAAeTCsS Ha
3aceaHuu Kadeapsl MO COrJIaCOBAHUIO C PYKOBOJUTEIEM B COOTBETCTBUH C paboyeit
MPOTrPaMMON TUCIUIUINHBI.

Bo Bpemsi mpoBeseHHs dK3aMeHAa CTYJIEHTHI MOTYT TMOJB30BaThCs paboueit
MpOrpaMMON JTHCIUIUIMHBI, @ TAKKE C pa3pellieHHs] MpenoaaBaTesis, MPOBOSILIETO
9K3aMeH, CIIPABOYHOM JTUTEPATYPOM U APYTUMH MOCOOUSIMU (YUeOHUKAMU, YYCOHBIMU
MOCOOUSIMHU, PEKOMEHI0BAaHHOM JIUTEPATYPOH U T.11.).

Bpewmsi, npenocrtaBisemMoe CTyA€HTY Ha MOJATOTOBKY K OTBETY Ha JK3aMEHE,
JOJKHO cOCTaBIATh He Oosiee 20 MuHyT. [lo MCTeYeHUM TaHHOTO BPEMEHU CTYACHT
JIOJKEH OBITh TOTOB K OTBETY.

[TpucyTcTBHE Ha 3K3aMEHE MOCTOPOHHUX JIUIL (KpOME JIUII, OCYILECTBIISIIOIINX
MPOBEPKY) 0e3 pa3pemieHnuss COOTBETCTBYIOMUX JHUI] (PEKTOpa MO0 MPOPEKTOpa 1O
y4eOHOM 1 BocnuTaTebHOU padoTte, aupekTopa Illkomnsl, pykoBoautens OIIOIT wm
3aBeytolero kadeapoi), He momyckaercs. MHBanuabl U JiMlla C OTPaHUYCHHBIMU
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BO3MOXKHOCTSIMM ~ 3[I0pPOBbsl, HE HMCEIOIIME BO3MOXXHOCTH CaMOCTOSITEJIBHOIO
NEPEABIKEHMS, IOIYCKAIOTCS 3K3aMEH C CONPOBOXKAAIOLIIUMHU.

[Ipu mpoMexyTOUHOM aTTecTaluu OOYy4YaloUUMCSl YCTaHABJIMBACTCS OIECHKA
«OTJIMYHO», "XOpowo", " yTOBIETBOPUTEIBHO ' WIIH «HEYJAOBIETBOPUTEIBHOY.

B 3a4eTHYI0 KHM)KKY CTyJAE€HTAa BHOCUTCS TOJIBKO 3alIUCh «OTIIMYHOY, "'XOpouo"
Wi "yJOBIIETBOPUTENBHO" 3allCh «HEYJOBJICTBOPUTEIBHO» BHOCUTCS TOJBKO B
DK3aMEHALMOHHYIO BEIOMOCTb. 1IpH HEsABKE CTyIEHTa B BEIOMOCTH JAEJIaeTCs 3aINCh
«HE SABUIICS.

BOHpOCbI IK3aMCHY

1. Co3nanue BBICOKOIUIOTHBIX ~ MAacCHBOB HAaHOPA3MEPHBIX  OCTPOBKOB
MOJIyITPOBOJHUKOBBIX CUJIMLIUIOB MEePEXOIHBIX METaJIOB Ha
MOHOKPHUCTAINTIMYECKOM KPEMHHUH.

2. BnusHue oOpueHTanuu TOMJIOXKKH U MPEABAPUTENBHO CHOPMHUPOBAHHBIX
MOBEPXHOCTHBIX PEKOHCTPYKIUNA Ha (POPMUPOBAHUE BBICOKOIUIOTHBIX MAaCCHBOB
HAaHOPa3MEPHBIX OCTPOBKOB MOJIYITPOBOJAHUKOBBIX CHUJIMIUIOB IEPEXOAHBIX
METaJIOB.

3. ®opmupoBaHue 3apalleHHbIX KPEMHUEM MacCUBOB OCTPOBKOB
MOJIYIPOBOJHUKOBBIX CHJIMIIMIOB JKeJie3a M XpoMa, C(HOpMUPOBAHHBIX Ha
MOBEPXHOCTU MOHOKPHCTAJIMYECKOTO KPEMHHUSI.

4. Co3nanue MHOTOIIEPUOTHBIX HaHOKOMITO3UTOB co BCTPOEHHBIMH
HAaHOKPHUCTAJUTUTAMHU MOJIYITPOBOJHUKOBBIX CHJIMLIUIOB B KDEMHUEBOW MATPUIIE.

5. Omnpenenenvie  mapaMeTpoB  (yHAAMEHTAIBHBIX  MEX30HHBIX  IEPEXOOB
HAaHOKOMIIO3UTOB C HAHOKPUCTAJUIMTAMHU OJHOIO M JABYX MOJYyIPOBOJHUKOBBIX
CUITMLIUAOB. MeTOT ONTHYECKON CIIEKTPOCKOIIHH.

6. MonHasg uMIiaHTaus ¥ NOCTUMILIAHTAIIMOHHAs 00paboTka st GOpMUPOBAHUS
HAaHOCTPYKTYpP CO  BCTPOEHHBIMHU  KPUCTAUIUTAMH  MOJIYNPOBOJHUKOBBIX
CUJIMLIUJIOB.

7. MexaHu3Mbl IEpeHOCa HOCUTENEH 3aps/ia MNPy HU3KUX U BHICOKUX TeMIIepaTypax
B HAHOKOMIIO3UTaX CO BCTPOCHHBIMU HAHOKPUCTAJUIUTAMHU MOIYTIPOBOJHUKOBBIX
CUJIMIUIOB

8. TepMonyeKTpuUecKre CBOMCTBA HAHOKOMITO3UTHBIX MaTepuaioB. CeleKTHBHOE
JIETUPOBAHUE TEPMOIIIEKTPUKOB.

9. JIroMUHECIICHTHBIE CBOIMCTBA CBETOIMOIOB Ha OCHOBE KPEMHHS CO BCTPOCHHBIMH
HAHOKPHUCTAJUTUTAMHU MOJIYITPOBOJHUKOBOIO TUCHIIUIIMAA JKETe3a.

10.@ot0 chHekTpadbHble CBOMCTBA JUOJOB Ha OCHOBE IMOJYNPOBOJIHUKOBBIX
HAaHOKOMIIO3UTOB. Paciipenne CrekTpaabHOTO Arana3oHa YyBCTBUTEILHOCTH.

11.Meraimuueckue HAHOYACTHIIBI: ONTHUYECKHE CBOMCTBA, OOYCJIOBJIICHHBIE
B030Y>KJICHUEM ILJIA3MOHOB.

12.T'panynupoBaHHbIE METALTUYECKUE TUICHKU: BpeMs Jeha3upoBKH TUIa3MOHA.

13.OHepreTuueckuii CHEKTp AJIEKTPOHHOTO Ta3a IOHWKEHHOW pPa3MEpHOCTH.
OnTuyeckoe NOrIOUIEHUE JIEKTPOHHOTO ra3a MOHWKEHHON pa3MEPHOCTH.

14.OHepreTUdecKuil CIEKTP DJJIEKTPOHHOTO Ta3a [OHWKEHHOW pa3MEpHOCTH.
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BnusiHue ynpyrux HarpspKeHU Ha SHEPreTHUeCKUi CIIeKTp IEKTPOHHOTO rasa.

15.®otoBonbTanueckue 3pdexTsl U (HOTOMPOBOAMMOCT, B KBAHTOBOPA3MEPHBIX
TeTepOCTPYKTypax.

16.Cnektpockonus ¢otodac U (PoTroToka Ha Oapbepax KBAaHTOBOPAa3MEPHBIX
TeTePOCTPYKTYP C METAJUIOM.

17.KonebaTenbHble 30HHBIE COCTOSTHUS B cBepxperieTkax. MOHOHBI B 00BEMHBIX U
OTPaHUYEHHBIX CTPYKTYpax.

18.KonebaTenbHble 30HHBIE COCTOSHUS B CBepXpelieTkax. PamaHOBCKoe paccesiHue
HAa CJIOKEHHBIX aKyCTUYECKUX (POHOHAX.

19.®oHOHBI B HaHOKpHUCTAJIJIaX. PacueTsl KOJIeOATENbHBIX CIICKTPOB
HaHOKPUCTAJIJIOB.
20. PaSMepHO-OI‘paHHLIeHHBIG KPpUCTAJNINYCCKHC CpCInl. KBaHTOoBaHHEBIC

KOH(baI‘/’IMCHTHBIG OIITHYCCKHUC N aKYCTHUYCCKHNC MO/IbI.

KpuTtepun BbicTaB/IeHUSI OLHEHKH CTYIEHTY HA IK3aMeHe
K sx3ameny nonmyckarorcst 00y4aroniecs, BEIIOJHUBILKE POTpaMMy 00ydeHUs
10 TUCUHUIUIMHE, POLIEAIINE BCE ATANbl TEKYILEH aTTECTAl[H.

Ouenka TpeboBanusi K cGOPMUPOBAHHBIM KOMIIETEHIUAM
€CJIM OTBET MOKA3bIBACT, YTO CTYACHT IIyOOKO M IPOYHO
«OTIAn4YHO» YCBOWJI ~ IPOTPaMMHBII  Marepuan, HUCYEPIbIBAIOLIE,

MOCJIEI0BATENbHO, 4YE€TKO M JIOTUYECKH CTPOHHO €ro
U3JIaraeT, yMeeT TEeCHO YBA3bIBaTb TEOPHUIO C MPAKTUKOIA,
MpaBWIbHO OOOCHOBBIBAET NPUHATOE peElIeHHE. 3HAET U
yMeeT CTPOUTH npocTreime ¢duznyeckue u
MaTeMaTHYeCKUe MOJIENHU MPUOOPOB, CXEM, YCTPOICTB U
YCTaHOBOK IEKTPOHUKHU U ONTORJIEKTPOHHUKH Pa3INYHOIO
(YHKIIMOHAJILHOTO Ha3HAYECHMUSI.

«Xopomo» OTBET, OOHApyXMBAIOLIUI YTO CTYAEHT TBEPAO 3HAET
MaTepual, TpaMOTHO M IO CYHIECTBY H3JIaraeT €ro, He
JIONIyCKasl CYLIECTBEHHBIX HETOYHOCTE B OTBETE Ha
BOIPOC, IPABUIIBHO IPUMEHSET TEOPETUYECKHUE MTOJIOKEHUS
[P PELICHUH MPAKTUYECKUX BOIPOCOB. 3HAET U yMEET
CTpPOUTH TMpocTedime ¢(U3NYEeCKue M MaTeMaTHYecKue
MoOJield MpUOOpOB, CXEM, YCTPOMCTB H  yCTaHOBOK
ANEKTPOHUKHU u OITORIEKTPOHUKHU pa3IM4HOTO
(GyHKIMOHATBHOTO Ha3HaueHus1. OJTHaKO I0MyCKaeTCs OHA
- JIB€ HETOYHOCTHU B OTBETE.

«Y10BJICTBOPHUTEIbHO» OLICHUBAETCS OTBET, CBUIECTEIBCTBYIOIIMM YTO CTYIEHT
UMEEeT 3HaHMsI TOJIbKO OCHOBHOI'O MaTepualia, HO He yCBOWII
€ro JeTajed, JOMyCKAaeT HETOYHOCTH, HEAOCTAaTOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HapYLIEHHUs JIOTHYECKOM
MIOCJIEZIOBATEIBHOCTH B U3JIO)KEHUM  NPOTPaMMHOIO
MaTepuana. 3HaeT He Bce Mpocredmme (u3nyecKkue u
MaTeMaTHYeCKue MOJEIH NPUOOPOB, CXEeM, YCTPOMCTB H
YCTaHOBOK 3JIEKTPOHUKU U ONTOAIEKTPOHUKHU PA3IUYHOTO
(YHKIIMOHATBLHOTO Ha3zHaueHUs. JlomyckaeTcs HECKOJIBKO
OLIMOOK B COAEPKAHUH OTBETA.
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«HeynoB/1IeTBOPUTEJIBHO» | OTBET, OOHAPYKHUBAOIIUNA YTO CTYJEGHT HE 3HaeT
3HAQUUTEJIbHOM  4YacTH  NPOTPaMMHOIO  Marepuaina,
JIOITyCKaeT CylIeCTBeHHbBIE omMOKu. He 3HaeT mpocreiime
¢du3nyecKkue u MaTeMaTHYECKUe MOJETN IMpUOOpOB, CXEM,
YCTPOMCTB M YCTAHOBOK JIEKTPOHUKHU U ONTOIEKTPOHUKHU
Pa3IMYHOrO (PYHKIIMOHAIBHOTO Ha3HaUeHus. JlomyckaroTces
CepbE3HbIE OIIMOKH B COJICP>KAHUH OTBETA.

O1neHo4HbIEe cpeacrea aJist TeKyll_leﬁ arTrecranmmn

Tekymas arrectanys CTyI€HTOB IO JUCLHUIUINHE IPOBOJIUTCS B COOTBETCTBUU C
JIOKaJIbHBIMH HOPMATUBHBIMU akTamu BV u sBisiercs 00s3aTenbHOIMA.

Texymass arTecranus MPOBOAUTCS B (OpME KOHTPOJBHBIX MEpPONPUATHI
(cobecenoBaHMs, KOHTPOJIBHBIX PabOT, CaMOCTOATEIbHBIX PabOT) MO OLIEHHWBAHUIO
(aKkTUYECKUX pe3yibTaTOB OOYYEHHs] CTYJEHTOB M OCYIIECTBISIETCS BEIyIIUM
IIPENoAaBaTeIEM.

OObeKkTaMu OLICHUBAHUS BBICTYIAIOT:

— yueOHas JucCUMIUIMHA (AKTUBHOCTh Ha 3aHATUSAX, CBOEBPEMEHHOCTH
BBITIOJIHEHNS PA3JMYHBIX BUJOB 3aJaHHM, MOCEHNIAEMOCTh BCEX BHUIOB 3aHATHU IIO
aTTECTYEeMOM JUCIUIUIMHE);

— CTENEHb YCBOCHHUs TEOPETUUECKUX 3HAHUM;

— YPOBEHb OBJIAJICHUS TPAKTUYECKUMHU YMEHUSMH U HaBBIKAMH IO BCEM BHUJIAM
y4eOHOM padOoThI;

— pe3yabTaThl CAMOCTOSITEIbHON PaOOTHI.

CocraBnsieTcss  KaJ€HOApHbIM IUIAH  KOHTPOJIBHBIX ~ MEPOINPHUATHH IO
qucuuiuinHe. OneHka MOCelaeMOCTH, aKTUBHOCTHM OOYYaloOlMXCSl Ha 3aHATHUSX,
CBOEBPEMEHHOCTh BBINOJHEHHS PA3JIMYHBIX BHUJIOB 3aJaHUM BEIETCS HAa OCHOBE
KypHasa, KOTOpbIN BEAET NMpEenojaBaTelib B TEUEHUE yUeOHOTO CeMecTpa.

Bonpocsl aJ151 codeceoBanusi / yCTHOTO Onpoca
Paznen 1.

1. 3oHHas CTpyKTypa OOBEMHBIX MMOIYITPOBOIHUKOB.

2. TlpuuynHBl BO3HMKHOBEHMS PAa3pEUICHHBIX M 3allPEIIEHHBIX JHEPTreTHUYECCKHUX
30H. DHEPreTUYECKOE COCTOSIHUE.

3. Pacnpenenenue pa3pemieHHBIX COCTOSHUN B MPOCTPAHCTBE KBA3WHUMITYJIbCA.
JlonvHBI, TOBEPXHOCTU NOCTOSIHHOW JHEpruu. lIpumecHble COCTOSHUA. XBOCTBI
HHEPreTUYeCKUx 30H. [ [pUurHbI MX BOSHUKHOBEHHS.

4. DKCUTOHBI. DHEPTUsI HOHU3ALNH YKCUTOHA.

5. Oxcuton @penkensi, Banbe-MoTTa.

6. YcnoBus CymiecTBOBaHMS SKCUTOHA: BIMSHHUE TEMIEPATypbl, KPUTUUYECKHUE
TOYKH K-ITPOCTPAHCTBA, CHIIBHOE JIOKAJIBHOE MOJIe, 1e(hOPMALMOHHBIN MOTESHIIHA.
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7. DKCUTOHHBIE KOMIUIEKChl. OJHEpPrusi CBSI3W OSKCUTOHHOTO  KOMILIEKCA.
OKCUTOHHBIE HOHBI, MOJEKYJbl. CBsA3aHHbIA 3KCUTOH. [Ipumepsl CBA3aHHBIX
SKCUTOHOB.

8. DOkcutoHHOe morNomIeHWE. [IpsiMple W HEMpsSMBIE DKCHUTOHBI. JHEPTHS
HKCUTOHHOTO TOTJIOIICHMS, XapaKTep 3aBUCUMOCTH KO3 (HUIIMESHTA TIOTJIOMICHUS OT
SHEPruM. OKCUTOHHOE TMOTJOIIEHUE B JJeKTpuueckoMm mone. llornomenue,
CBSI3aHHO€ C H30DJICKTPOHHBIMU  JIOByHIKaMu. CHEKTp TMOIJIOLIEHUS Ha
M303JIEKTPOHHBIX JIOBYIIKAX.

9. BnmsHue  BHEMIHMX  BO3ACHCTBMM  Ha  MOJYNpPOBOAHUK.  JlaBieHue
(TUapOCTaTUYECKOE, OJHOOCHOE). 3aBUCHUMOCTb IMOJOXKEHUS HSHEPreTUYECKHUX
YPOBHEHN, KOHIIEHTpPAllMM HOCUTENICH 3apsga OT JAaBJleHUdA. |emmnepaTypHbIE
b (dexThl, ylHMpeHue 3HEPreTUYECKUX YpPOBHEH. DiekTpuueckoe moise: 3hQexT
[lIrapka, a3¢dext Dpanna-Kenapima. MarautHoe moje: pacuieruieHue Jlanmay,
addekt 3eemana.

Paznea 2.

1. Tlornomenue. CoOCTBEHHOE TIOTJIONIEHWE OOBEMHBIX TMOJYIPOBOJHUKOB.
3aBUcUMOCTh KO3(uIMeHTa COOCTBEHHOTO TOTJIONICHUS OT DJHEPruM st
Pa3pEILICHHBIX MPSMBIX TIEPEXO0/I0B; /1 HETPSIMBIX MEPEXO0JA0B MEXKIY HEMPSIMbIMU
nonvHamu. ['paduk 3aBucuMocTy kKodhGUIeHTa MOTIOMIEHHS OT SHEPTuu GOTOHA
JUISL HEMIPSIMBIX TIEPEXOJIOB MPY HU3KHUX U BBICOKUX TEMIIEpaTypax.

2. Tlornomenue GOTOHOB € FHErpUEH O0JIbIIIE YeM IupuHa 33. Cnur bypiireiina-
Mocca. HenpsiMble nepexoibl MKy OpsIMbIMU JoJduHaMu. [lepexonbl U3 CruH-
OpOUTANBHO OTIIETIJIEHHON BAJICHTHON 30HBI.

3. Tornomenue GoTOHOB C PHETPUEH MEHbIIIEe YeM IHpUHA 33. [lepexopl Mex Ty
XBaCTaMU 30H: CIly4ail — BBIpOXKAEHHOro  marepuana p-tumna. CoOcTBEeHHOE
MOTJIOIIEHUE B CUJIBHOM SJIEKTPUYECKOM MOJi€ — TYHHEIMPOBAHUE C Y4YaCTUEM
¢oToHa. BnusiHue nOKanbHBIX BHYTPEHHHMX IIOJIEM HAa Kpaid TMOIJIOHICHUS Ha
npuMepe mnoryomieHuss B (GaAs p-TUna B 3aBUCUMOCTH OT TeMIIEpaTyphl.
[Tepexoabl MeXy MPUMECHBIMU YPOBHSIMU U 30HaMU. Koadduiient mnoriomeHus
Il TEpEeXojoB € ydactueM npumecen. Ilepexoasl MexaIy HOHOpaMH U
akuenropamu. [lornomnieHue ¢ yyacTueM ropsiuux 3J1€KTPOHOB.

4. TennoBble KoneOaHUS KPUCTAJUIMUECKONW pElIeTKH, (POHOHBI, TUITHI (POHOHOB.
®oHOHHBIN cEKTp. PemerouHoe normioueHue.

5. WznyuarenbHble — miepexojnl. JlromuHecneHius. Buabsl THOMHUHECHEHIIUU.
OddextuBHOCT  M3NMydeHMs. WM3nmywyaTenbHOE BpeMsl JKUM3HH B Pa3IMYHBIX
MOJTYTIPOBOJHUKAX.

6. DOxcuToHHas pexkoMOMHanmmsa. PexkomOmHaIus CBOOOAHOTO DJKCHTOHA B
NPSIMO3OHHBIX U HENPSIMO3OHHBIX  MOJYNPOBOJHUKAX. Poib  (HOHOHOB.
PexoMOuHanusi CBS3aHHOTO OHKCUTOHA. MDOTOJIOMHUHECIEHIIUSI B OOBEMHOM
KPEMHUHU.

7. W3nydarenbHble TEpPEeXOJibl 30HA MPOBOAUMOCTH — BaJIeHTHas 30Ha. [IpsiMble
nepexo/ibl. 3aBUCUMOCTh Kpas CIIEKTpa M3Iy4YeHHUsS OT DHEPTUH.
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8. Henpsmble nepexoibl, yyacTre (pOHOHA B TakUX nepexonax. CamomnoriomneHme
Ha IPUMEPE CIEKTPa U3IIyUEHHS T€pPMaHUs.

9. Hzmydenwme mpu B3aUMOJCHCTBUU C HOCUTEIeM. HU3K0IHEpreTHIeCKniA XBOCT
W3JIyYEHUs1, CBA3aHHBIM C pa30TPEBOM HOCHUTEIIEH.

10. M3nyuyaTenpHbIE TIEPEXObI, CBSI3aHHBIC C TPUMECKIO. [lepexombr Mexay 30HOU
U TPUMECHBIM YPOBHEM: MEIKHE IE€PEXOJbl, MPHU KOTOPBIX IMPOUCXOTUT
HEHTpaIn3alus HOHU3UPOBAHHBIX JOHOPOB MJIN aKIIENTOPOB.

11. JloHOpHO-aKLENTOPHbIE ~ M3TydyaTeJIbHbIE TMEPEXOJbl, UX CIEKTpalbHas
CTpykTypa. [lpuMep u3IIydeHUs, CONPOBOXKIAIOMIETOCS TYHHEIUPOBAHUEM B
KOMITIEHCUPOBAaHHOM GaAs TpH HU3KUX M BBICOKUX CKOPOCTSX BO30YXKICHUS.
BpemeHnH as 3aBUCHUMOCTB JOHOPHO-aKIIENTOPHBIX MEPEXOIOB.

12. be3biznydarenbHas pekoMOUHaIus. Buabsl 6e3b131ydaTeIbHON PEKOMOWHAIINH.
Oxe addexr. [ToBepxHocTHass pexomOuHaus. PekomOuHaiust depe3 AedeKTsl U
BKIJIFOUCHHS.

13. DHepreTuyeckass CXeMa MHOTOCIOWHBIX TeTepecTpyKTyp. OIWHOUYHBIHA
reTepornepexoj, ABOMHON rerepornepexon. CBepxpemietka. Knaccudukarus
cBepxpeuieTok. ToncrobapbepHasi CBEpXpelIeTKa.

14. DHepreTuyeckuii CHEKTpP 3JEKTPOHHOTO Ta3a IMOHMKEHHOW pPa3MEpHOCTH.
YcnoBue kBanTtoBaHus. [1oaHas SHEPrUs ANEKTPOHA B KBAHTOBOU SIME.

15. JlonosHuTenpHble (HaKTOpbl MpU pacyére crekTpa peanbHol KS: koHeuHas
rIyOMHa SMBbI; BIMSHUE YIPYTUX HANPSOHKEHUH Ha DSHEPreTHUECKUl CIEKTD;
JIOKAJIM30BaHHbIE COCTOSIHUA 3JIEKTpoHOB B K. DnektponHsIil 0D ras.

16. 3aBUCHUMOCTD SHEPIHUH MEePexo10B OT pazmepa u Gpopmbl KT. MuHUManbHbIN U
MAaKCUMAJIBHBIA pa3Mep TPEXMEPHOW MNOTEHIMAIBLHON sMbI, pu KoTopoil KT
IIPOSIBIISIET CBOM CBOWCTBA.

17. MexX30HHOE€ ONTHYECKOE TIOTJIONIeHHe KBaHTOBOW sMbl. KoadduimeHnr
nornomenus oguHouHoil KA. Cnextp ¢poto3IC cTpyktypsl ¢ KA.

Kpurepuu oueHuBanus

Ouenka TpebdoBanus

«32YTEHO» CryzaeHT nokasaj pa3BepHYTHIN OTBET Ha BOIIPOC, 3HAHUE
JUTEepaTyphl, OOHApYX W NOHUMaHUE MaTepuaa,
000CHOBaHHOCTb CY/I€HUI, HETOYHOCTH B OTBETE UCIPABIISET
CaMOCTOSITEIIBHO.

«HE 3a4YTCHO» CTyI[eHT O6H21py>KI/IBaeT HE3HAHHUEC BOIIPOCAa, HCYBCPCHHO HU3JIaracTt
OTBCT.

TemaTuka KOHTPOJIBLHBIX PadOT

Tema 1. O0beMHBIE HAHOCTPYKTYPbI

1. Otnmuyrie W CXOACTBO  SIBJICHUH OOBEMHOTO U  MOBEPXHOCTHOTO
nceBaoMopdu3ma.

2. llpeumymiecTBa W HEJOCTATKHM MOJICKYJISIPHO-TyYE€BOW AMUTAKCUU  JJIS
dbopmupoBaHUS 00BEMHBIX HAHOCTPYKTYD.
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3. Uem 00ycoBieHa BOZMOXHOCTh TPUMEHEHUSI UMITYJILCHOTO HOHHOTO OT)KHUTa
C TOYKH 3pEHUS (PU3UKO-XUMUYECKUX MPOLIECCOB?
4. BOo3MOXHO JHM BOCCTAHOBJIEHUE KPHUCTALIMYECKON CTPYKTYpPbl MOJJIOKKH
[10CJIE MIOHHOW UMIUIAHTALUN?
5. Jlns dero TpedyroTCs MHOTOKOMITOHEHTHBIE (KaCcKaJHbIC) HAHOKOMIIO3UTHBIE
MaTepHuaibl?
Tema 2. Koseb6aTesibHbIe 30HHbIE COCTOSIHMS B CBepXpelIeTKax
1. [Tpr4rHBI BOSHUKHOBEHUS Pa3pEIICHHBIX JIEKTPOHHBIX U
K0J1€0aTeNbHBIX COCTOSIHUM.
OnHoMepHas MOJIENb KpUCTAIUIA: TUCTIEPCUOHHAS 3aBUCUMOCTb.
OnTuyeckre U akyCTUYecKrue BeTBU (POHOHOB U AJIEKTPOHOB.
UTo Takoe CI0KEHHbIE aKyCTUYECKUE U ONTUYECKUE MOJIbI?
[Ipupoaa pamaHOBCKOTO paccessHHsI HA POHOHAX.
Monenu, npuMeHsieMble 17151 onrcaHusi JOHOHOB B HAHOKPUCTAJIIAX:
TURIIEKTPUYECKOr0, MEXaHUYECKOTO U YIIPYTOro KOHTUHYYMa.
1. KosnebaTenbHbli CIIEKTP HAHOKPUCTAJIIIOB U €TI0 pacyer.

Souhkwn

Kpurepuu onieHKkM KOHTPOJIbHO-PACYeTHBIX Pa0doT

Ouenka TpebdoBanus

CTyneHT BBINOJHWII KOHTPOJBbHYIO paboTy B IOJHOM 00béMEe ¢

COOIIOIEHNEM HEOOXOIMMOM IOCIIE0BATEIEHOCTH 3TAlloB IMPOBEICHUS
«3aumenoy» paloThI.

«He 3aumeno» | CTyleHT BBINOJHWI PabOTy HE IOJIHOCTBIO; B XOZAE PadOThI JOIMYyCKAaeT

rpyOble OLIMOKH, KOTOPbIE HE MOXKET MCIIPABUTb.

KoHTposbHasi paboTa He BbIIOJHEHA.

26



