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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuyacTBOBaTh B MPOEKTHPOBAHUHU TOTYITPOBOTHUKOBBIX TPHOOPOB
NJI-1 leMoHCTpHUpYET 3HAHUE PUHIIUIIOB PaOOThI, PU3UIECKUX U MATEMAaTHYECKUX MOJIeeH
OCHOBHBIX MOJIYTIPOBOJHUKOBBIX TPHUOOPOB

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzamu: KommerorepHoe 3aganue
1. UtoroBoe TectupoBanue (TectupoBanue)

Popma peanmzanuu: ITncemenHas pabora
1. OcHoBHble OHATHA HaHOYJIeKTpoHUKU (KoHTponbHas padoTta)

Dopma peanuzanuu: YcrHas popma
1. AtoMHO-crit0BO# Mukpockort (JlaboparopHas padota)
2. 3aTouka 30H0B JIJIsl CKAHUPYIOLTUX 30HI0BBIX MUKPOCKOTIOB (JIabopaTopnas padoTta)
3. Ckanupyromuii TyHHeIbHBIH MUKpockor (JlabopaTopHas pabota)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nunekc KM- | KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4 5

Cpox KM: 4 8 12 15 16

OCHOBHBIC TTOHITHUS HAaHOJ3JICKTPOHUKH

Beenenue +

[loarnsapiBaeM U CO3UIaEM

XpOHOJIOTHSI pa3BUTHUSI MUKPOCKOIIUU + + +
MeTtopl uccie0Banusl HAHOCTPYKTYP + + +
HanorexHnomorun

MeTopI TOJTy4eHHST HAHOCTPYKTY]P +

MonekynspHas sieMeHTHas 0a3a HaHOAJIEKTPOHUKH




KBaHTOBO-MeXaHUYECKUI B3TJISI HA CTPOCHHUE MOJIEKYJT +

®u3nKa HaHOCTPYKTYP

KBaHTOBasi MexaHHKa — OCHOBA (PU3UKH HAHOPA3MEPHBIX +

CTPYKTYp

OcHOBHBIE CBOMCTBA MOJIYIPOBOIHUKOB +

I'eTepocTpykTypa +

VYrieposl — yHUKAJIbHBIN XUMUYECKUI DJIEMEHT +

JuHnaMuka 3JIeKTPOHOB B AJIEKTPOMATHUTHOM T10JIE

Dddext Xomra +

[TpuMmeHeHrne KBaHTOBO-Pa3MEPHBIX CTPYKTYpP B Mpubopax

MUKPO- U HAHOAJIEKTPOHUKHU

OrnTrueckre CBOMCTBa KBAHTOBOPA3MEPHBIX CTPYKTYP +

bannuctuyeckas npoBOAMMOCTD +

Pe3onancHOe TyHHETMpPOBAaHUE +

YHunosnspHbie TPaH3UCTOPHI HA «TOPIYUX» DIEKTPOHAX +

MonekynspHasi 3IEeKTPOHHKA

CrpoeHue MoJIeKyJl OpraHUYECKUX MaTEpPHaJIOB +

OCHOBBI CHUHTPOHUKH

OCHOBBI CHUHTPOHHUKH. +

KBaHTOBBIE KOMIIBIOTEPHI

KBaHTOBBIE KOMIIBIOTEPHI +

Dddext Ixo3edcona +

CoBpeMeHHbBIE KBAHTOBBIE KOMITHIOTEPHI +
Bec KM: 15 15 15 50

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTTecTarund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 U-1nka1  HdemoncTtpupyet | 3HaTh: OcHoBHbIE OHATHS HaHOAJIeKTpoHUKH (KoHTposibHas padoTa)
3HaHWE MPHUHIMUIIOB PaOOTHI, | COBPEMEHHbIE TEHCHIINH Ckanupyromuii TyHHeTbHBIH MUKpockor (JlabopaTopHas pabota)
bu3nIecKuX U | Pa3BUTHUSI HAHOAJICKTPOHUKU | ATOMHO-CHIIOBOW MUKpockort (JlabopaTopHas pabora)
MaTeMaTUYeCKux Mmojene | 3¢ HeKTUBHBIC METOIUKU 3arouka 30H]I0B 715l CKAHUPYIOIINX 30HIOBBIX MUKPOCKOIIOB
OCHOBHBIX AKCIEPUMEHTAIBHOTO (JTaboparopnas padota)
MOJTYTIPOBOTHUKOBBIX uccienoBaHus mapameTpoB u | torosoe TectupoBanue (TectupoBanue)
npuOopoB XapaKTEPUCTHUK
HAaHOCTPYKTYP Pa3IUYHOTO
(GYHKIIMOHATTBHOTO
Ha3HAYCHUS

(u3nyeckre OCHOBBI pabOTHI
pUOOPOB HAHOIEKTPOHUKHU
Ymers:

apryMEHTHPOBAaHHO
BBIOMPATH M PEaTN30BHIBATH
Ha NpaxkTHKe 3()(HEeKTUBHYIO
METOAMKY
HKCHEPUMEHTAIBHOTO
WCCIICIOBAHMSI TAPAMETPOB H
XapaKTePUCTHK CTPYKTYpP
AJIEKTPOHUKH H
HAHOAJIEKTPOHUKHU
Pa3IUIHOTO
(YHKIIMOHAIIBHOTO
Ha3HAYCHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHOBHBIE IOHATHS HAHO3JIEKTPOHUKH

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa npoBeaeHusi KOHTPOJIbHOTO MeponpusaTus: CTyIeHTY BbIIAETCS OWIIET C MepeuHeM
BOIIPOCOB, OTBETHI Ha KOTOpBIE OH MUIIET HA OyMa)kKHOM JUCTe. Bpems nmpoBeneHuss KOHTPOIbHON

paboThI - 2 aK. yaca.

KpaTkoe conep:kanue 3a1aHusi:

KonTponbHas paboTa Ha 3HaHHE JICKIIMOHHOTO MaTepuaiia mo pasaeny "OCHOBHBIC TOHSATHS

HaHODXJIEKTPOHUKHU".

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COBPCMCHHBIC TCHACHIIUHU
Pa3sBUTHUA HAHOIJICKTPOHUKHA

1.ITosicHuTe, B 4éM 3aKkir04aroTCa 3aKoHbl Mypa
(«mepBbIi» U «BTOPOI»). KakoBbl MpUUMHBI
IIPEKPALLEHUS NEUCTBUS «IIEPBOT0O» 3aKOHA?
2.I1osicuute, B 4éM 3aKII0YAETCSI OCOOEHHOCTh
CTPYKTYpPBbI «HAIPsYKEHHBIM KPEMHUI» 110 CPAaBHEHUIO C
OOBIUHBIM KpeMHUEM. [[7151 uero 3Ta cTpykTypa Oblia
npumeHeHa? M3o0pa3ure u nosicuute crpykrypy MOII-
TPaH3UCTOPA, BHITOJIHEHHOTO 110 JAHHOM TEXHOJIOIMH.
3.Ilosgcuure, B uéM 3akiarodaercs TexHoyiorusd FinFET
(«ru1aBHUKONOOOHBINY 3aTBOpP)? M300pasute u
nosicaute cTpykrypy MOII-tpan3ucropa,
BBITIOJTHEHHOTO MO JAHHOW T€XHOJIOTHH.

4.TlosicHUTE, YTO MpEACTaBISIET COOON TEXHOIOTUs
“high-k”? Kakue npo6yieMbl OHa TOMOTaeT peluTh U
nouemy?

5.5 yero Obliia cO3/1aHa TEXHOJIOTUS «KPEMHMI-Ha-
uzonarope»? B uém ona 3akmouaerca? M3o0pas3ure u
nosiciute cTpykrypy MOII-tpan3ucropa,
BBITIOJIHEHHOTO MO JAHHOW TEXHOJIOTHH.

6.[losicauTe, B 4éM 3akirovaercs nmpobdiema sgpdexra
kopotkoro kaHaia B MOII-TpaH3ucrope, Kakumu
TEXHOJIOTHSIMH MOXHO PELIUTh 3Ty npobiemy? B uém
3aKJIF0YAI0TCS 9TH TEXHOJIOTUU?

7.IlosicHuTE, KaKOBBI OCHOBHBIE ITPOOIIEMBI
MuHuaTopuzauud MOII-TpaH3uCTOPOB B MHTErPAIbHBIX
cxemax. Kak atu npoOiembl nposBistoTcs?
8.ITosicHuTe, B 4€M 3aKJIFOYAETCS TEHICHIUS PA3BUTHS
JJIEKTPOHMKHU.

Onucanune MKAJbI OIICHUBAHUA

Ouyenka: 5

Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-2. Ckanupyrommii TYHHeJIbHbI MUKPOCKOII

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBHOrO0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeeHnsi KOHTPOJIBLHOI0 MeponpusATHs: becena 1o BhINOIHEHHON paboTe

KpaTKOC CoA€cpKaHHuE 3alaHUA:
33.H_II/ITa na6opaTopH0171 pa6OTBI 10 METOAY UCCICAOBaHUA HaHOOOBEKTOB: CKaHHPYIOIHeﬁ

TYHHEJIbHOW MUKPOCKOIIMHU

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:

3HaTh: J(PQPEKTUBHBIC METOIUKU
9KCIIEPUMEHTAIILHOTO
UCCIICIOBAHMSI  TIApaMETpOB U
XapaKTePUCTHK HAHOCTPYKTYP
Pa3ITUIHOTO (YHKITMOHATILHOTO
Ha3HAYEHHS

1.ITosicanTe 3 (heKT TYHHETUPOBAHHS YaCTHUIIBI Yepe3
y3KUi TOTEHIIUATIbHBINA Oapbep

2.Pacckaxxute 0 MpUHIIUIE padOThl CKAHUPYIOIIETO
TYHHEJIbHOTO MUKPOCKOTIa

3.ITosicHuTe, KaK OCYIIECTBISIETCS TIOABO] 0Opasia K
30H7Y (WK 30HAa K 00pasily)

4.Kakue pexxuMbl MostydeHus n3oopaxenus: Bel 3Haere?
Kak oHn ocymectsistorcsa? B 4€m ux 10CTOMHCTBA U
HEJ0CTaTKU

5.Kakue pakTopsl MOTYT BIUSTh Ha KQUE€CTBO
nostyaeHHoro Ha CTM uzob6paxeHus

Ymers: apryMEeHTHPOBAaHHO
BHIOMPAaTh W pEaJIM30BHIBATH HA
HpakTUKe Y3PPEKTUBHYIO METOAUKY
HKCTIEPUMEHTATBHOTO
UCCIICIOBAaHUST ~ [ApaMeTpoB U
XapaKTEPUCTHK CTPYKTYD
AJIEKTPOHUKU U HaHO3JIEKTPOHUKHU
pa3IMYHOTO (bYHKIIMOHAIBHOTO
Ha3HA4YEHUs

1.<p>IIpoaeMOHCTpUPYITE PELICHNE CIETYIOIIETO
ciyyast:</p><ol><li>Ilpu ckaHupoBaHMM TOBEPXHOCTHU B
Pa3IMYHBIX MECTaX MEHSETCS 3JIEKTPOIIPOBOJHOCTD
y4dacTka, kakoB Oynet npoduib penbeda?</1i><li>Ilpu
CKaHUPOBAHWH NTOBEPXHOCTHU B PA3JINYHBIX MECTAX
MeHsIeTcsl paboTa BBIXO/1a DJIEKTPOHA U3 y4acTKa, KaKOB
oynet npoduis penbeda?</li></ol>

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu binoaneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4




Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-3. ATOMHO-CHJI0BOi MUKPOCKOII

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora
Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHust
nabopaTopHoi paboTe

KpaTkoe conep:kanue 3a1aHusi:

KOHTPOJIbHOTO

Meponpustusi: becema 1o BBINOJIHEHHOMN

3amuTa 1a00paTOPHON PadOTHI IO METOTY UCCIIEIOBAaHUS HAHOOOBEKTOB: AaTOMHO-CHIIOBOMA

MHUKPOCKOIIUHU

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3Hath: 3(QQPEKTUBHBIE METOIUKU
IKCIIEPUMEHTAILHOTO
UCCIIC/IOBAHHUST ~ MApaMETPOB U
XapaKTePUCTHK HAHOCTPYKTYP
Pa3InIHOTO (bYHKIIMOHAIBHOTO
Ha3HAYCHUS

1.PacckaxuTe 0 cunax MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBHSI.

2.Pacckaxkute IpUHLUI Pa0OThl CKAHUPYIOIIETO aTOMHO-
CHJIOBOTO MUKPOCKOIIA.

3.Kakue metoauku noaydeHus: n300pakeHus Mpu
oMot ACM Bel 3naere? Kak npoucxoaut
CKAaHMPOBAHUE B KAXJAOW U3 3TUX METOJIUK?
4.0nuiuTe MEXaHU3M I0JIBO/IA 30H/a K 00pa3Ily B
npudope «NanoEducator II». [loscaute mapamerpsi,
OTIpeAEIISAIONIME CUITY B3aUMOJICHCTBUS 30Ha C
o0pasIom.

5.00bsicHUTE IPUHLIUIT CKAHUPOBAHUS U PAOOTHI
cucTeMbl 00paTHOM CBsI3U. Pacckaxure o KpUTEpHIX
BBIOOpA MMapaMeTPOB CKAaHUPOBAHUS.

6.Kakue dakTopbl MOTY BAHATH Ha KAYECTBO
nostyqaeMoro Ha ACM nszoOpakeHus?

YMmerb: apryMeHTHPOBAaHHO
BHIOMPAaTh W pEaTM30BHIBATH HA
HpakTUKe Y3PPEKTUBHYIO METOAUKY
AKCTIEPUMEHTATBHOTO
UCCIICIOBAaHUST ~ [ApaMeTpoB U
XapaKTePUCTHK CTPYKTYDP
AJIEKTPOHUKU U HaHO3JIEKTPOHUKHU
Pa3JIMYHOTO (YHKIIMOHATTEHOTO
Ha3HA4YEHUs

1.<p>IIpoaemMoHCTpHUpYiiTE pelIeHUe CIeTYIOIEro
ciy4ast:</p><ol><li>IIpu ckaHupoBaHMM TOBEPXHOCTHU B
Pa3IMYHBIX MECTaX MEHSETCS 3JIEKTPOIPOBOJHOCTD
y4dacTka, kakoB Oyner npoduib penbeda?</1i><li>Ilpu
CKaHUPOBAHWH NTOBEPXHOCTH B PA3JINYHBIX MECTAX
MeHsIeTcsl paboTa BBIXO/1a DJIEKTPOHA U3 y4acTKa, KAKOB
Oynet npoduis penbeda?</li></ol>

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. 3aTo4ka 30H10B Jisl CKAHMPYIOIIUX 30HA0BbIX MUKPOCKOIIOB

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoAbHOrO MeponpusTus: Jlaboparopuas padora
Bec xonTposabHoro meponpusitust B bPC: 15
IIpouenypa npoBeaeHusi KOHTPOJIbHOI0 MeponpusiTUsi: beceaa mo npojenanHol J1abopaTopHOM

pabore

KpaTkoe conep:kanue 3a1aHusi:

3amuTa 1ad0paTopHO PabOTHI O U3TOTOBICHHUIO 30HA0B /ISl CKAHUPYIOMIMX 30HOBBIX

MHKPOCKOIIOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hath: 3(QQEKTUBHBIE METOIUKU
IKCIIEPUMEHTATILHOTO
UCCIIC/IOBAHHUST ~ MApaMETPOB U

1.IlepeunicinuTe OCHOBHBIE BUJIbl 30HI0B, IPUMEHSIEMBIX
B CTM. B ueM ux OCHOBHBIE TOCTOMHCTBA U
HEOOCTATKU?

XapaKTEPUCTUK HAHOCTPYKTYD 2.Kakue napaMeTpbl 30Ha U KaK BIUAIOT Ha KaYECTBO

pas3IMYHOro (GYHKLIMOHATIBHOTO MOJIyYEHHOT'0 U300pakeHus?

Ha3Ha4YCHMS 3.00bscHUTE, TIOYEMY BOJIb(pPaMOBEIE 30H/bI HE
XpaHATCs 10Aro?
4.00BsiCHUTE IEKTPOXUMHUUYECKHE TIPOLIECCHI,
IIPOUCXOJAIINE BO BPEMsI TPABJICHUS 30HJa B pacTBOpE
THIPOKCH/IA Kaiusl / HaTpHsl.

YMers: apryMEeHTHPOBAHHO 1.<p>Kak no-Baimemy, 4To npou3oinér ¢ popmoit 30H11a,

BBIOMPAaTh W pEaJTM30BHIBATH HA
HpaKkTUKe Y3PPEKTUBHYIO METOAUKY
AKCTIEPUMEHTATBHOTO
UCCIICIOBAaHUST ~ [ApaMeTpoB U
XapaKTePUCTHK CTPYKTYD
AJIEKTPOHUKU U HaHO3JIEKTPOHUKHU
pa3IMYHOTO (byHKIIMOHAIBHOTO
Ha3HA4YeHUs

€CJIM YBEJIMYUTh MOJILHOCTh PacTBOpa? TOK B
cucreme?</p>

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHNe
BBITIOJTHEHO B MOJTHOM O00BEME HIIH BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-5. UTorosoe TecTupoBaHue

®opmbl peaju3anuu: KoMIbloTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTpoabHoro meponpustusi B BPC: 50

IIpouenypa npoBeaeHusi KOHTPOJLHOr0 MeponpusaTus: ['pynmna noakmovaercs k cucreme CI1O
"IIpomereit" U1 MPOXOKIAEHUS TECTA HA KOMIIBIOTEPE.

Kpatkoe cogepixanue 3ajaHusi:
OTBeThTE HA BOMPOCHI TECTA

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: ¢busnueckue
paboThI
HAHORJICKTPOHHUKH

OCHOBBI
puOOpOB

1.B kBaHTOBO-pa3MepHBIX Ja3epax HAOIIOAAETCs TUTT
KBaHTOBBIX COCTOSIHUM AJIA. ..

1. TpexMepHOro citydas 2. IByMEPHOTO ciiydas 3.
OJIHOMEPHOTO citydas 4. HyJbMEPHOIO CIIyqast
2.KBaHTOBO-KaCKaIHBIN J1a3ep CICAYyeT OTHECTH K
KBaHTOBO-Pa3MEpPHOU CTPYKTypE THUIIA. ..

1. rereponiepexo10B 2. nipi-CTPYKTYp 3. KBAHTOBBIX
HUTEN 4. KBAHTOBBIE TOUEK 5. CBEPXPEIIETOK

3.BAX peanbnoro HEMT-Tpansucropa uzobdpaxxeHa Ha

PHUCYHKE. ..

44% o ﬂw ﬂ] GJ

Puc32
Figure 1 BonbT-amnepHble XxapaKTePUCTUKU NONYNPOBOAHUKOBbIX
npubopos

123456
4.BAX pe30HaHCHO-TYHHEJIBHOI'O 1M0J1a U300pakeHa Ha

PHUCYHKE. ..

]
B ol

e '3 4
Puc.3.2.
Figure 2 BAX pe30HaHCHO-TYHHEe/IbHOTO AnoAa U3obparkeHa Ha PUCYHKe...

123456
S.bannucTuyeckuii TpaHCIIOPT PeAIU3yeTCs B

CTPYKTYpax...
C pa3Mepom MeHblLLe AnnHbI cBo60AHOro npobera HocuTeNs

3apaaa; 2. c pasmepom 6osblie AMHbI cBoboagHOro npobera
HoCuTeNA 3apaaa

6.CTpyKTypa ¥ BOJbT-aMIIEpHAs XapaKTEPUCTUKA HA
PUCYHKE OTHOCHUTCS K... (@@image06.png
OZlHO3/1EKTPOHHOMY TPaH3UCTOPY; 2. Pe30HAHCHO-
TYHHE/IbHOMY AMoAy; 3. Nasepy Ha KBaHTOBbIX AMaXx; 4.
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$OoTOPE3NCTOPY HA KBAHTOBbIX TOYKAX

7.B ocHOBE pabOTHI OJIHOAIEKTPOHHOTO TPAH3UCTOPA
JICKUT SIBJICHUE. ..
KYJIOHOBCKOM 6/10KaAabl; 2. KBaHTOBOro addekTa Xonna

8.BosibT-amMIiepHast XapakTepUCTHKA PE30OHAHCHO-
TYHHEJIBHOT'O IM0Ja IPEACTABIICHA Ha PUCYHKE...
@@image05.jpg

123456

9.KBaHTOBas siMa MOIJIOIIAET U3ITYYCHUE B...
NK-ob6nactun cnektpa; 2. YP-obnactu cnekTpa; 3. BUAMMON
obnactv cnekTpa

10.®oTonpuémMHbIe YCTPOHCTBA HA OCHOBE KBAHTOBBIX
SIM TIO3BOJISIFOT U3MEHSTh KPACHYIO TPAHULLY
dhoTodrddekra, UIMEHSIS. ..

pasmep KBAHTOBOM AMbI; 2. XMMMUYECKMIA COCTAaB KBAHTOBOM
AMbI; 3. HE MO3BOJIAIOT YNPaB/ATb KPAaCHOM rpaHuLEein
doToadpdekTa

11.B xBaHTOBO-KacKaJHOM Jie3epe T'eHepaIHs U3TydeHUs
MIPOUCXOIUT Ojaroaaps...
MEeK30HHbIM NepexoAam; 2. MeKMnoA30HHbIM NepexoAam

12.C yBennyeHreM IUPHUHBI KBAaHTOBOU SIMbI B
CTPYKTYpE Jla3epa, CKOHCTPYMPOBAaHHOT'O Ha KBAHTOBBIX
sIMax, JIJIMHA BOJIHBI TEHEPUPYEMOIO U3ITyYEHHUS. ..
cagwvraeTcs B 061acTb A/IMHHbIX BOJTH

caguraetca B 061acTb KOPOTKMX BOJH

He MeHseTcs

13.ITo cpaBHEHUIO ¢ Ja3epaMu Ha KJIACCUYECKON
TpEXMEpHON aKTUBHOI 00J1acTH, J1a3epsl,
CKOHCTPYMPOBAHHbIE HA OCHOBE FE€TEPOCTPYKTYPHL...
NO3BOIAIOT OCYLUECTBNATL NEPECTPOIKY [/IMHBI BO/HDI
reHepupyemoro nsnyvyeHus

He NO3BOIAOT OCYLLECTBAATL NEPECTPOIKY AJ/IMHBI BO/HDI
reHepupyemoro nsnyyeHus

14.J1n151 n1a3epoB Ha OCHOBE FE€TEPOCTPYKTYPHI YCIOBUS
CO3/1aHHS NHBEPCHON HACEJIEHHOCTU B JByMEPHOM
ClIy4ae 110 CPaBHEHHUIO C TPEXMEPHBIM. ..

6onee 6raronpuATHbI

MeHee 61aronpuATHLI

He 3aBUCAT OT Pa3MEPHOCTU CTPYKTYPbI

15.Kpaii moiaocel COOCTBEHHOTO MOTJIOMIEHUS TSt
KBAHTOBOU SIMbI CJIBUTAETCS B 00JIACTb ...

60/1ee BbICOKMX YACTOT (MEHbLUMX AJIMH BOJIH)

6onee HM3KMUX YacToT (60NbLINX ANNH BOH)

He meHsAeTcs

16.KBaHTOBO-KacKaJAHbIH JIa3ep CIEAyET OTHECTH K
KBAHTOBO-Pa3MEpPHOM CTPYKTYPE...

11
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reteponepexonos
Nipi-CTPYKTYpP
KBaHTOBbIX HUTEMN
KBaHTOBbIX TOUEK
CBEPXpPELLETOK

17.B KBaHTOBO-pa3MEPHBIX JIa3epax HAOIIOJACTCS THIT
KBaHTOBBIX COCTOSTHUIA. ..

TPEXMepHbI cayyai

OBYMEPHbIN cnyyai

OAHOMEpPHbIN cnyyan

HYNbMEepPHbIN cny4yai

18.HEMT-tpaH3ucTOphl 1 pe30HaHCHO-TYHHEIIbHBIC
JTUOJTBI TTO3BOJISIFOT MIEPEUTH B 00JIACTb...

NOBbILIEHHbIX YacTOT PaboTbl (TeparepLoBbIi AMaNa3oH)
NMOHUMEHHbIX YacTOT PaboTbl (KMOrepLoBbIN AnanasoH)

19.Hannurie MarHuTHOrO MOJsi HPUBOJUT K TOMY, UTO
DHEPrus DJIEKTPOHHOIO rasa...

HauyMHaeT KBAHTOBATLCA MO APYIMM HAMNpPABAEHUAM
(Hanpumep, ABYMepPHbIV 3N1EKTPOHHbIN a3 nepexoauT B
OZHOMEpPHbIi)

nepecTaér KBAHTOBATLCA MO O4HOMY M3 HamnpaBAeHUAM
(Hanpumep, ABYMepPHbIV 3N1EKTPOHHbIN a3 nepexoauT B
TpEéXMepHbIi)

20.KBanTOBBI 3 ekt Xomia HabIogaeTcsl. ..

B CNabbIX MarHUTHbIX NONAX U HU3KMX Temnepartypax

B CUJIbHbIX MAarHUTHbIX MNONAX U HU3KUX TeMNnepaTypax

B CNabblX MarHUTHbIX NOASAX U BbICOKUX TemMnepartypax

B CUIbHbIM MArHUTHbIX MONAX U BbICOKUX TEMNEpPATYpPax

21.3aBUCHMOCTb MIOTHOCTH KBAHTOBBIX COCTOSIHUI OT
SHEPIrUU JJIs1 KBAHTOBOMW SIMbI MIPEICTaBIEHA HA
pHUCYHKE...

@@image0l.png

@@image02.png

@@image03.png

@ @image04.png

22 IllupuHa 3anpeni€HHON 30Hbl KBAHTOBOUW TOYKH C
YBEJIMYEHUEM pa3Mepa TOYKH. ..

yMeHblLUaeTcA

BO3pacTaer

He 3aBWCUT OT pa3mepa TOUKM

23.B KBaHTOBOW sIM€ JIBH>KEHUE AJIEKTPOHA
OTPaHUYECHO...

B OZLHOM Hamnpas/ieHUM

B ABYX HaMpaBAeHMAX

B TPEX HaMpaBiEHUAX

HET orpaHUYeHus

12
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24.B KBaHTOBOW HUTHU JBUKEHHUE AJIEKTPOHA
OTPaHUYEHO...

B OIHOM HanpasAeHMM

B [BYX HanpaBAeHMAX

B TPEX HanpaBAeHUAX

HeT orpaHuyeHuns

25.B KBaHTOBO# TOYKE JIBI)KEHUE IIEKTPOHA
OTPaHUYECHO...

B OAHOM HanpasaeHUn

B ABYX HanpaB/ieHUAX

B TPEX HanpaBAeHUAX

HeT orpaHuyeHuna

26.Pacniosiosxure cieqyrolye TUIIbl HAHOCTPYKTYD B
MOpsAKE BO3pacTaHUs pa3MEPHOCTH (HYJIbMEpHbIE ->
OJIHOMEPHBIE -> IBYMEPHBIE)

KBaHTOBasA TOUKa

KBaHTOBas HUTL

KBaHTOBas Ama

27.I'eTeporiepexo/1oM Ha3bIBAIOT KOHTAKT JBYX
MOJIYIIPOBOTHUKOB, UMEIOIIHX. ..

pa3Hoe 3HayeHue WIHPUHbI 3anpeLLEHHON 30HbI
pa3Hoe 3Ha4vYeHune pa6OTbI BbIXO4a

pa3HbIﬁ TN NPOoBOANMOCTU

28.J1ns1 GopMUPOBAHUS T€TEPOCTPYKTYPHI HEOOXOIMMO,
YTOOBI apAMETPhl KPUCTAIIIMUECKON PEIETKH 000UX
MOJIYIIPOBOTHUKOBBIX MaTE€PHUAJIOB...

6b121M KaK MOXKHO 6amKe

MME/IN KaK MOXHO 6O0JIbLLYIO pasHULY

TpeboBaHUA K NapameTpy KPUCTANINYECKON PELLETKM He
npeabaABAAeTCA

29.KBaHTOBO-pazMepHbie AP (HEKTHI MPOSBISIOTCS, KOTAa
XapakTEPHBIN pa3Mep CTPYKTYpPbI CPABHUM C...

ONVHOW BOAIHbI Ae bponns

pa3smMepoM 3N1eKTPOHa

pasmepom aToma

30.0OcHOBHOM XapaKTEpUCTUKON KBAHTOBOU CTPYKTYpPbI
SBIISIETCA. ..

BO/IHOBasA GYHKLMA

KOHLEHTpaLua HocuTenei 3apasa

SHeprus KBaHTOBOrO COCTOAHMSA

31.B HEMT-Tpan3ucropax yBenIn4eHHe MOABUKHOCTH
HOCHTENEH 3apsiia B KaHajie 00ecreynBaeTcs. .
OrpaHuYeHneM ABUKEHWUA HOCUTeNEel 3apaaa No OAHOMY U3
HanpasfeHuit (2D-ras)

0CO6EHHOCTbIO N1ErMPOBaHMA NOYNPOBOAHUKOBOTO
MaTepuana noaI0NKKM
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3. pabouei Temnepatypoii npubopa

Onucanue MIKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakxmepucmuxu bINOJIHEHUS SHAHUSL:

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuky 6bINOJHEHUsL SHAHUSL:

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuky 6bINOJHEHUsL SHAHUL:
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

CryneHnty BeIIaércs OWJIET C IIEpPEYHEM BOIPOCOB, OTBETHI HA KOTOpPbIE OH MUILIET Ha OyMa)KHOM
aucre. Bpems nposeeHust KOHTPOJIBHON paboTHI - 2 aK. yaca.

L Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuuss/Muaukarop: UJI-1nk-1 JleMoHCTpUpyeT 3HaHUE IPUHLUIIOB pa0OTHI,
(bu3nUecKuX U MaTEMaTHUECKUX MO/JIeJIeH OCHOBHBIX MOIYIPOBOJHUKOBBIX IPUOOPOB

Bonpocsl, 3aganus
1.Hanoanexrponuka. 3akonsl Mypa. Hapymienue BblnosHeHUs 3aK0HOB Mypa
2.Pe30oHaHCHO-TYHHENBHBINA AMO/A: 30HHAS AHarpaMMa, MPUHIUI paboThl, IPUMEHEHHE
3.Kynonosckas 0:10kaga. OQHOAIEKTPOHHBIN TPaH3UCTOP: CTPYKTYpa, BOJIbTaMIIEpHbIE
XapaKTEPUCTUKH, IPUHIUI paOOTHI
4.JlaBuHHBIN (OTOAMOA HA KBAHTOBBIX SIMAX: 30HHAs lMarpaMma, PUHIUI pabOThI
5.®@oropesucrop (PP) Ha KBAaHTOBOI! sIMe: 30HHASA JUarpamma, ClieKTp MOIJIOIEHUS, TPUHIIUIL
paboThl, OTIMYKE OT COOCTBEHHOTO U npuMecHoro OP
6.KBaHTOBO-KacKaHBIN J1a3ep: 30HHAS AMArpaMMa, IPUHLIUI PadOThI
7.JIazep Ha ABOMHOMN IeTepOCTPYKTYype: 30HHAS AMarpamMma, IpUHIMI PaboThl
8.OKCUTOHBI B OpraHMYECKUX MOJIYIPOBOAHUKAX, UX OTJIMYME OT Aunonei. OpraHndeckue
CBETOAMO/BL: CTPYKTYypa, IPUHLIUI pabOThl, CPABHEHUE C HEOPTAaHUUYECKUMHU CBETOIMOIaMU
9.HEMT-tpan3ucrop: CTpyKTypa, 30HHAs TUarpamMma, IpUHIIAI PadOThI, TIPUMEHEHNE
10.TynnensHb1i 3¢ ¢dext. Koaddunment npo3paunoctu. Pe3oHaHCHOE TYHHETUPOBaHHE
11.bannuctuyeckast npoBoauMocTb. [IpruOopbl Ha OCHOBE OAJTMCTUYECKOTO TPAHCIOPTa
12.KBanTtoBslii a3pdext Xomra. Llenouncnenusiii u ApoOHbINH 3P PeKThI. DTaTOHBI €AUHUILL
U3MEPEHUS
13.TexHOJIOTMN U3TrOTOBJIEHHS U IPUMEHEHNE KBAHTOBBIX TOUYEK
14.nipi-cBepXpemETKH: 30HHAS TUarpaMMa, TEXHOJIOTHs U3TOTOBIICHHS, OCHOBHBIC CBOMCTBA U
IIPUMEPBI TPUMEHEHHUS
15.KBanToBas siMma. JIByMepHBIN 3JIE€KTPOHHBIN Ta3. DHEPTEeTHUECKUN CIIEKTP AJIEKTPOHA.
CBepxpeméTk (MHOXKECTBEHHbIE KBAHTOBBIE SIMbl)
16.KBanroBas Touka (KT). HyneMepHbIil 371eKTpOHHBIHN ra3. DHEpreTHYecKuil ClieKTp
IeKTpoHA. [[10THOCTH KBaHTOBBIX COCTOSIHMI. 3aBUCUMOCTD IIMPHHBI 3anpeiéHHON 30HbI KT
oT €€ pazMmepa
17.KBanToBast HUTb. OTHOMEPHBI JIEKTPOHHBIN Ia3. JHEPIeTUUECKUI CIIEKTP AJIEKTPOHA.
II10THOCTH KBAaHTOBBIX COCTOSIHUI
18.I'ereponepexon. TpeyroyibHas noTeHIHaIbHAas siMa. J{ByMEpHBIN 2JIEKTPOHHBIN I'a3.
OHEpPreTUYeCKni CIIEKTP IEKTPOHA
19.I'erepocTpykTypbl. KBaHTOBBIE sIMBI. J[ByMEpHBII 2JIEKTPOHHBIN ra3. Pacnpenenenue
IJIOTHOCTU COCTOSTHUM
20.I'ubpuanzanus 3JeKTPOHHBIX opOuTaneii aroma yriepoaa. @ymnepensl. I'paden u rpadan.
[ToneBoii Tpan3ucTop Ha rpadeHe
21.MonekynsipHas 3J1eKTpoHUKa. CBA3BIBAIONIAS U PA3PHIXJISIONIAs MOJIEKYJIIPHBIE OpOUTAIH,
o- u n-opoutanu. [TonssTue HOMO u LUMO. Ilepenoc 3apsiia B OpraHuuecKux
MOJIyTIPOBOJHUKAX
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22.YrnepoaHas HAHOTpYOKa: XUPaJIbHOCTh, 3aBUCUMOCTh CBOMCTB TPYOKH OT €€ CTPYKTYpBHI,
npuMeHenre. Merajunueckue u noiaynpoBourkoBble YHT. Metoasl nonyuennss YHT
23.Tunsl murorpaduu. HeratuBHBIC U TO3UTHBHBIE (GOTOPE3UCTHI. DD DeKT Onmu3ocTh

24. TexHOJIOTHA MTOJIy4E€HUSI HAHOCTPYKTYP. MoJIeKyIsIpHO-ITyueBas U ra3o-ha3Hasi SMUTAKCUU.
TexHosorust aroMHO-CJ10€BOro ocaxaeHus (ALD)

25.Metozsbl uccienoBanusi MOPQPOJIOTUU U XUMUYECKOT'O COCTaBa MOBEPXHOCTU
HaHOMAaTepHAaJIOB: Pa3HOBUIHOCTH, IOTy4aeMasi HH(popMarus

26.I1po6neMsl pu3uKU IIPH MEPEX0/i€ OT MUKPO- K HAHOMETPOBBIM pazMepam

27. TexHosorus «HanpsHKEHHBIA KPEMHUI»: CTPYKTYpa, CBOWCTBA, IPUYUHBI TIOSIBIICHUS,
npecieayeMble 3a/1auu

28.«Tri-gate» MOII-Tpan3uctopsl, «high-k» rexnomnorus MOII-TpaH3uCcTOPOB: CTPYKTYpa,
CBOICTBa, IPUUMHBI MOSBJICHHUS, IPECIICAyEeMbIe 3a1a4l

29.KBaHTOBBIN KOMITbIOTEp. KBaHTOBast HeonpenenéHHOCTh. [IpuHimn cynepro3uiuu. Kyout
30.CnuaTponuka. CiuHOBBIE ()P EKTHI

MatepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.B kBaHTOBO-pa3MepHBIX Ja3epax HAOIIOAaeTCA TUIl KBAHTOBBIX COCTOSIHUM JIS. ..
OTBeTHI:

1. TpexMepHOro ciiydas 2. IBYMEPHOTO ciiydas 3. OJJTHOMEPHOTO ciiydas 4. HyJIbMEpHOTO

cirydast
Bepnbsiit otet: 2

2.KBaHTOBO-KacKaIHBIH Ja3ep caeayeT OTHECTH K KBAaHTOBO-Pa3MEPHOM CTPYKTYype THIIA. ..
OTtBeTsI:

1. reTeporiepexo1oB 2. nipi-CTPYKTYp 3. KBAHTOBBIX HUTEW 4. KBAHTOBBIE TOYEK 5.

CBEPXpEIIETOK
BepHsiii oTBeT: 5

3.BAX peanbnoro HEMT-Tpan3ucropa n3obpakeHa Ha pUCYHKE. . .

[ I VA,
TLET;@ *l/ﬂw

e '3 4 5
Puc32
OTBeTHI:
123456
BepHsiit oTBeT: 5
4.BAX pe30HaHCHO-TYHHENBHOTO IM0/1a M300pakeHa Ha PUCYHKE. ..

[ I VA,
TLET;@ *l/ﬂw

e '3 4 5
Prc.3.2

OTBeTHI:

123456
BepHsiit otBeT: 5

5.bannmuctuyeckuit TpaHCIOPT peann3yercs B CTPYKTypax...
OTBeTHI:

1. ¢ pasmepom meHbLle O/INHbI CBO6OAHOI’O npo6era HOCUTEenNnA 3apaga; 2.¢c pasmepom 6onblie AONNHDbI
CBO60/.'J,HOI'O npo6era HOCUTenNnA 3apaaa

BepHriit 0TBET: C pa3MepoM MEHbIIIE JUTMHBI CBOOOHOTO MPOOeTa HOCUTEINS 3apsiia
6.CTpyKTypa U BOJIbT-aMIIepHAasi XapaKTePUCTHUKA Ha PUCYHKE OTHOCUTCS K... (@@image06.png
OTBETHI:
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2.

04,HO03/TEKTPOHHOMY TPAH3UCTOPY; 2. PE30HAHCHO-TYHHE/IbHOMY AMoay; 3. Nasepy Ha KBAaHTOBbLIX AMAX;
4. boTOpPe3nCTOPY Ha KBAHTOBbIX TOUYKAX

BepHblil 0TBET: OJHORIEKTPOHHOMY TPAaH3UCTOPY
7.B ocHOBe paboThl OIHOAJIEKTPOHHOTO TPAH3UCTOPA JIEKUT SIBJICHHUE. ..
OTBeTHI:

KY/JIOHOBCKOM 6/10Kaabl; 2. KBaHTOBOro addeKTa Xonna

BepHbIii OTBET: KYJIOHOBCKOM OJIOKA B
8.BonpT-amnepHas XxapakTepUCTHKA PE30HAHCHO-TYHHEIBHOTO JIM0/Ia IPEICTaBIICHA Ha
pucyHke... @@image05.jpg
OTBeTHI:
123456
BepHsiii oTBeT: 5
9.KBaHTOBas siMa MOTJIOIAET U3ITYUYEHHUE B...
OTBeTHI:

MK-ob6nactn cnekTpa; 2. YP-o6nacTu cnekTpa; 3. BUAMMON 061acTM CneKkTpa

Bepnsriii orBeT: UK-0051actu criekTpa
10.@oTonpuéMHbBIE YCTPOHCTBA HA OCHOBE KBAHTOBBIX SIM ITO3BOJISIFOT H3MEHSTH KPACHYIO
rpanuny Goro3ddexra, UIMEHSIS...

OTBeTHI:

pa3mep KBAHTOBOW AMbI; 2. XMMMUYECKNA COCTaB KBAHTOBOM AMbI; 3. HE MO3BOAIOT YNPaBAATb KPAaCHOM
rpaHuuen potoadpdeKTa

BepHplil oTBET: pazmep KBaHTOBOW SIMbl XUMHUYECKHI COCTaB KBAHTOBOM SIMbI
11.B KkBaHTOBO-KacKaJHOM Jie3epe TeHepalus U3 TydeHUs: TPOUCXOIUT Omaroaaps...
OTBETHI:

MEMK30HHbIM nepexogam; 2. MeXnoa30HHbIM Nepexoaam

BepHblIi1 0OTBET: MEXKIOI30HHBIM ITEPEX01aM
12.C yBenn4yeHreM HIMPHUHBI KBAHTOBOM SIMBI B CTPYKTYpE J1a3epa, CKOHCTPYUPOBAaHHOT'O Ha
KBaHTOBBIX IMAaX, JUINHA BOJIHBI TEHEPUPYEMOTO U3IIYUYCHHUS. ..

OtBeTsI:

cOBUraeTca B obnactb ANNHHBIX BOJTH
cABUraeTca B obnactb KOPOTKUX BOJTH
HE MeHAEeTCA

BepHblii 0TBeT: caBUraercst B 00J1aCTh AJTUHHBIX BOJIH
13.I1o cpaBHEHUIO C Ja3epaMH Ha KJIacCHUYECKOM TpEXMEPHOI aKTUBHON 00JIaCTH, JIa3epshl,
CKOHCTPYHPOBAHHBIE HA OCHOBE F€TEPOCTPYKTYPHI...

OtBeThI:

NO3BOJIAKOT OCYLLECTBNATb nepeCTpoﬁKy ANNNHbI BOZIHbI TEHEPUPYEMOTO N3Ny4YeHUA
He NMO3BONAKOT OCYLEeCTBNATb I'IEpECTpOﬁKy ANNHbI BOJ/IHbI reHePUpPyeMOro n3ny4yeHuaA

BepHplil OTBET: MO3BOJISAIOT OCYLIECTBIISIT NIEPECTPOMKY JJIMHBI BOJIHBI TEHEPUPYEMOTO
W3TyYEHHUS
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14.J1n51 na3epoB Ha OCHOBE FETEPOCTPYKTYPHI YCIOBUS CO3/1aHNS HHBEPCHON HACENIEHHOCTH B
JBYMEPHOM CJIy4ae 10 CPABHEHHIO C TPEXMEPHBIM...
OTtBeThI:

6onee 6naronpuATHBbI
MeHee bnaronpusaTHbI
He 3aBUCAT OT PAa3MePHOCTU CTPYKTYPb!

BepHsiii oTBeT: 60s1ee 61aronpusiTHBI
15.Kpaii moiocsl COOCTBEHHOTO MOTJIOIIEHHS I KBAHTOBOH SIMBI T10 CPAaBHEHHUIO ¢ 00bEMHBIM
MaTepHaJiOM C/IBUraeTcs B 00JIacTb ...

OtBeThI:

60s1ee BbICOKMX YAaCTOT (MEHbLUMX OJIMH BOJIH)
60o/1ee HM3KKUX YacToT (boNbLINX ASIMH BOJH)
He MeHsieTcs

BepHnbiii 0TBeT: 0oJiee BRICOKMX 4aCcTOT (MEHBIIHX JJUH BOJIH)
16.KBaHTOBO-KaCKaIHBIH JIa3ep CIAEAYEeT OTHECTH K KBAHTOBO-Pa3MEPHOM CTPYKTYpE...
OTBeTHI:

reteponepexonos
Nipi-CTPYKTYp
KBAHTOBbIX HUTEWN
KBAHTOBbIX TOYEK
CBEPXPELETOK

BepHblii 0TBET: CBEPXPEIIETOK
17.B KBaHTOBO-pa3MepHBIX Jla3epax HAOII0JAEeTCsl TUIl KBAHTOBBIX COCTOSIHUM...
OTBeThI:

TPEXMEPHbIN cyyan
OBYMEpPHbI ciyyan

OAHOMEPHbIN Ccny4yai
HY/bMEPHbIN cnyyai

BepHbIil OTBET: IByMEPHBIN Clly4ail
18.HEMT-TpaH3uCTOpbI ¥ Pe30HAHCHO-TYHHEIBHBIE JHOABI TIO3BOJIIOT TIEPEHTH B 00JIACTb...
OtBeTsI:

NOBbILLEHHbIX Y4acTOT PaboTbl (TeparepLOBbIi AMana3oH)
MOHMMKEHHbIX YacTOT pPaboTbl (KMAOrepuoBbIv AManasoH)

BepHblil 0TBET: MOBBIIIEHHBIX YaCTOT pabOoThI (TepareploBblii AUaNa3oH)
19.Hanu4re MarHuTHOTO IOJIS IPUBOJIUT K TOMY, YTO SHEPIHs JIEKTPOHHOTIO Tasa...
OtBeThI:

HaYyMHaAEeT KBAHTOBATbLCA NO APYrMM HanpasBaeHUAM (Hanpumep, ABYMEPHbIA 31EKTPOHHbIN ras
nepexoguT B 04HOMEPHbIN)

nepecTaér KBaHTOBATbCA MO OAHOMY U3 HaNPaBAEHMAM (HanpMmep, ABYMEPHbIA 3/1EKTPOHHbIN ra3
nepexoguT B TPEXMEPHbIN)

BepHblil 0TBeT: HauMHAEeT KBAHTOBATHCS 1O APYIMM HAIPaBJICHUSAM (HaIIpuMmep,
JBYMEPHBIN IEKTPOHHBIN T'a3 MEPEXOJUT B OAHOMEPHBIIN)
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20.KBanToBHIi 3 dexT Xona Habmogaercs. .
OtBeTsI:

B CNabblX MAarHUTHbIX NOAX U HU3KNX TemMnepartypax

B CUNbHbIX MAarHMTHbIX NONAX U HU3KUX TeEMNepPaTypax

B CNabbIX MAarHUTHbIX NOJIAX U BbICOKUX TeEMnNnepaTypax

B CUNIbHbIM MAarHUTHbIX NONAX U BbICOKMX TeMMNepaTypax

BepHbIii OTBET: B CHJIBHBIX MAarHUTHBIX MOJISIX M HU3KUX TEMIIEpaTypax
21.3aBUCHMOCTb IJIOTHOCTH KBAaHTOBBIX COCTOSIHUIM OT SHEPTHH JUIsl KBAHTOBOU SIMBI
MIpEICTaBICHA HA PUCYHKE. ..

OTBETHI:

@@image0l.png
@@image02.png
@@image03.png
@@image04.png

Bepusriii otBeT: (@@image02.png
22 I1lupuna 3anpeiéHHOM 30Hbl KBAHTOBOIN TOUKU C YBEJIMYEHHUEM pa3Mepa TOUKH. ..
OTtBeThI:

YMeHbLLUaeTcs
BO3pacTaeT
He 3aBMCUT OT pa3mMepa TOYKH

BepHblii 0TBET: yMeHbIIIaeTCs
23.B KBaHTOBOMH sIM€ JBUYKEHHUE JIEKTPOHA OTPAHUYECHO...
OTBeThI:

B O4HOM HanpaB/ieHUN
B A,BYX HanpaB/eHUAX
B TPEéX HanpaBaeHUAX
HeT orpaHuyeHuns

BepHbIi1 OTBET: B OJHOM HAIIPABIICHUH
24.B KBaHTOBOI HUTHU JABM>KEHUE DIIEKTPOHA OTPAaHUYEHO. ..
OTBeThI:

B O4HOM HanpaeieHWM
B ABYX HanpaBAeHMAX
B TPEX HanpaB/eHUAX
HeT orpaHuyeHun

BepHbli1 OTBET: B ABYX HaIlpaBICHUAX
25.B KBaHTOBO TOYKE IBUIKEHUE 3JIEKTPOHA OTPAHUUEHO. ..
OtBerTsI:

B OAHOM HanpaB/ieHUM
B ABYX HanpaBAeHMAX
B TPEX HanpaBAeHUAX
HeT orpaHuyeHun

BepHblil 0TBET: B TPEX HAIIpaBIECHUAX
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26.PacnionoxuTe ClIeAyOIINe TUITHl HAHOCTPYKTYP B MOPSIKE BO3PACTAHUS PA3MEPHOCTH
(HyJIBMEpHBIC -> OJJHOMEPHBIC -> IBYMEPHBIC)
OTBeTHI:

KBaHTOBaA TO4YKa
KBaHTOBaA HUTb
KBaHTOBaA Ama

Bepnwsiit otBet: #1 KBanToBast Touka #2 KBantoBas Huth #3 KBanTtoBas sama
27 I'eteporniepexo10M Ha3bIBAIOT KOHTAKT JABYX MOJIYIPOBOJHUKOB, UMEIOIIHX...
OTtBeTsI:

pa3sHoe 3HaYeHMe WNPUHbI 3aNpeLlEHHOMN 30HbI
pa3Hoe 3HayeHune paboTbl BbIXoAa
pa3sHbIiA TMN NPOBOAMMOCTY

BepHbIi1 OTBET: pa3HOE 3HAYEHUE IIUPUHBI 3aIIPEIIEHHON 30HbI
28.J11s1 hopMupoBaHUs reTepOCTPYKTYPbI HEOOXOAMMO, YTOOBI MapaMeTpbl KPUCTAITMYECKON
pemETKH 000MX MOTYMPOBOTHUKOBBIX MATEPHAIIOB. ..

OtBeTsl:

ObIIN KaK MOXKHO banxKe
UMEIN KaK MOKHO B0/bLLYIO PasHULY
TpeboBaHUA K NapameTpy KPUCTaNIMUYECKOM PELIETKM He NpeabaBaaeTcs

BepHblii 0TBeT: ObUIH KaK MOKHO OJIXKe
29.KBanTOBO-pa3MepHsbIe 3 (HEKThI MPOSBISIOTCS, KOTAa XapaKTEPHBIN pa3Mep CTPYKTYPBI
CpaBHUM C...

OtBeTsI:

ONVMHOM BOAIHbI Ae bponnsa
pa3smepoMm 31eKTPOHa
pasmepom aToma

BepHslii oTBET: MIIMHOM BOJIHBI Ae bponis
30.OCHOBHOM XapaKTEPUCTUKON KBAHTOBOU CTPYKTYPHI SIBJISIETCA. ..
OTBeThI:

BO/IHOBAA QYHKLMA
KOHLLeHTpaLmMa HocuTenen 3apaga
SHeprua KBaHTOBOIO COCTOAHMA

Bepublil oTBeT: BoiHOBast (QYHKIMS
31.B HEMT-Tpan3ucTopax yBelnueHHe OJBHKHOCTH HOCUTENIEH 3apsiia B KaHalle
obecreunBaeTcs. ..

OtBerTsI:

OrpaHUYEHMEM ABUNKEHUA HOCUTENEN 3apaaa Mo OAHOMY M3 HanpasaeHui (2D-ras)
0COBEHHOCTbIO IerMPOBaHMA NOYNPOBOAHNKOBOrO MaTepuana NoAN0MKKM
pabouen Temnepatypoii npubopa

BepHblit 0TBET: OrpaHUYCHUEM JIBUKCHUS HOCUTEIICH 3apsiia 10 OJJHOMY W3 HalpaBJICHUMN
(2D-raz)
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6blnoixneHus 3Hanus: PaboTa BeIMoJHEHA B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB JAaHbl BEpHO. B wacTu Marepuana ecTh HE3HAUYUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAs 4acThb 3a/IaHUs BHIMOJIHEHA BEPHO. HA BOMIPOCHI YIIIyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cuUCTeMe AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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