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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 JlemoHCTpHUpYET 3HAHUE PUHIIUIIOB paObOTHI, PU3UUECKUX U MATEMATUIECKUX MOZEIICH
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 HaHOAJIEKTpoHUKHU (KoHTponpHas padoTta)

Dopma peanuzanuu: YcrHas popma
1. AtoMHO-crit0BO# Mukpockort (JlaboparopHas padota)
2. 3aTouka 30H0B JIJIsl CKAHUPYIOLTUX 30HI0BBIX MUKPOCKOTIOB (JIabopaTopnas padoTta)
3. Ckanupyromuii TyHHeIbHbIH Mukpockon (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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 U-1nka1  HdemoncTtpupyet | 3HaTh: OcHoBHbIe OHATHS HaHORJEKTpoHUKH (KoHTposbHast paboTa)
3HaHWE MPHUHIMIOB paboThl, | pusnueckre OCHOBHI paboThl | CKaHUPYIOMIHMI TYHHENbHBIN MUKpockon (JIabopaTopHas paborta)
bu3nIecKuX U | IpruOOpPOB HAHOAIEKTPOHHUKH | ATOMHO-CHIIOBOW MUKpockor (JJabopaTopHas pabora)
MaTeMaTUYeCKUX MOJIENIel | COBPEMEHHbIE TeHICHIINH 3arouka 30H]I0B 715l CKAHUPYIOIINX 30HIOBBIX MUKPOCKOIIOB
OCHOBHBIX pa3BuTus HaHOAJIEKTpoHUKH | (JIaGopatopHas paboTa)
MOJTYTIPOBOTHUKOBBIX 3¢ HeKTHUBHBIE METOIUKU Hrorosoe TectupoBanue (TectupoBanue)
npuOopoB JKCIEPUMEHTAIBHOTO
WCCIIETIOBaHUS MTapaMeTPOB U
XapaKTePUCTHK
HaHOCTPYKTYP Pa3IUYHOTO
(YHKIIMOHAJIBHOTO
Ha3HAYCHUS
YMers:
apryMEeHTHPOBAHHO

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. OcHOBHBIC IOHATHS HAHO3JIEKTPOHUKH

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 MeponpuaTus: CTyIeHTY BbIIAETCS OWIIET C MepeuHeM
BOIIPOCOB, OTBETHI Ha KOTOPBIE OH MUIIET HA OyMa)kHOM JUcTe. Bpems npoBeaeHuss KOHTPOIbHON

paboThI - 2 aK. yaca.

KpaTkoe conep:kanue 3a1aHusi:

KonTponbHas paboTa Ha 3HaHHE JICKIIMOHHOTO MaTepuaa mo pasaeny "OCHOBHBIC TOHITHS

HaHODXJIEKTPOHUKHU".

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COBPCMCHHBIC TCHACHIIUU
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

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJJaHuE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBHIOIHEHO

KM-2. Cxkanupywouuii TyHHeJbHbIII MUKPOCKOI

®opmbl peanusanun: YcrHas Gopma

Tun KOHTPOJIBLHOT0 MeponpusiTus: Jlaboparopras padora
Bec kouTposabHoro meponpusitusi B bPC: 15
IIpouenypa npoBeaeHnst KOHTPOJILHOr0 MeponpusaTHA: becena Mo BEIMOTHEHHON paboTe

KpaTkoe conep:kanue 3a1aHusi:

3amuTa 1abopaTopHO PabOTHI IO METOAY MCCIEIOBAHU HAHOOOBEKTOB: CKAaHUPYIOIIEH

TYHHGHBHOﬁ MHUKPOCKOIINHU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hath: 3(QQPEKTUBHBIE METOIUKU

1.ITosicaute 3¢ pexT TyHHENTUPOBAHUS YACTUIIBI Yepe3

JKCIIEPUMEHTAIBHOTO y3KUI TOTEHLUAJIbHBINA Oapbep
UCCIIEJOBaHMsI  IapaMEeTpoB U 2.Pacckaxkure o npuHIMIE Pa0OThl CKAHUPYIOIETO
XapaKTePUCTHK HAHOCTPYKTYD TYHHEJIbHOTO MUKPOCKOTa
pa3IM4HOTO (GYHKIIMOHATIBHOTO 3.ITosicHuTE, KaK OCYIIECTBIISIETCS MOABO] 0Opa3ia K
Ha3HAYCHUS 30HAY (MK 30H7Aa K 00pasity)
4.Kakue pexxuMbl OTydeHus: u3o0paxeHus Bel 3HaeTe?
Kaxk onu ocymectsisitores? B uém nx 1o0cTOMHCTBA U
HEJ0CTaTKU
5.Kakue pakTopsl MOTYT BIIUATH HA KAYECTBO
nosydyeHHoro Ha CTM n3o0pakeHus
YMers: apryMEHTHUPOBAHHO 1.<p>IIpoaemMoHCTpUpYHTE pELIEHUE CAEAYIOLIETO

BBIOMpPAaTh W pEaIM30BbIBATH Ha
npakTHKe 3PPEKTUBHYIO METOUKY
AKCIEPUMEHTAIBHOTO
UCCIIEIOBaHMsI  MapaMeTpoB U
XapaKTEpUCTHK CTPYKTYp
AIIEKTPOHUKU U HAHOA3JIEKTPOHUKU
pa3IM4HOTO (bYHKIIMOHATIBHOTO
Ha3HAYCHUS

ciyyasi:</p><ol><li>Ilpu ckaHMpOBaHUN TOBEPXHOCTH B
Pa3IMYHBIX MECTAX MEHSETCS AIEKTPOITPOBOTHOCTh
y4yacTka, kakoB Oyzet npoduis penbeda?</li><li>IIpu
CKaHMPOBAHUH TIOBEPXHOCTH B PA3JIMYHBIX MECTaX
MeHsieTcsl paboTa BBIX0/1a AJIEKTPOHA U3 yUacTKa, KaKOB
oynet npodmiib penpeda?</li></ol>

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2

Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-3. ATOMHO-CHJI0BO#i MUKPOCKOII

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora
Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBexeHus
nabopaTopHoi paboTe

KpaTkoe conep:kanue 3a1aHusi:

KOHTPOJIbHOTO

Meponpusitusi: becenra 10  BBINOJHEHHOU

3amuTa 1adopaTopHON PadOTHI IO METOAY HCCIIEIOBAHNS HAHOOOBEKTOB: aTOMHO-CHIIOBOM

MHUKPOCKOIIUHU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hath: 3(QQPEKTUBHBIE METOIUKHU
IKCIIEPUMEHTAILHOTO
UCCIIC/IOBAHHUST ~ MApPaMETPOB U
XapaKTePUCTHK HAHOCTPYKTYP
Pa3IM4HOTO (G YHKITMOHATILHOTO
Ha3HAYCHUS

1.Pacckakute 0 crilax MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS.

2.Pacckaxkure NpUHIMIT PaOOThl CKAHUPYIOLET0 aTOMHO-
CHJIOBOTO MHKPOCKOIIA.

3.Kakue MeToauku mosyyeHus n300paskeHus Mpu
nomor ACM Brl 3naere? Kak npoucxoaut
CKaHUPOBAHUE B KAXKIOW U3 ITUX METOIUK?
4.0nuiuTe MEXaHU3M MOJIBO/IA 30H/a K 00pa3ily B
npubope «NanoEducator II». [Tosicaure mapamerpsl,
OTIpeeIISIONIME CUITY B3aUMOJIEHCTBUS 30Ha C
o0pasIom.

5.00bsicHUTE IPUHLIUIT CKAHUPOBAHUSI U PaOOTHI
cucTeMbl 00paTHOM CBsI3U. Pacckaxure o KpUTEpHSIX
BBIOOpA MMapaMeTPOB CKAaHUPOBAHUS.

6.Kakue ¢akTopsl MOT'Y BIMATH Ha KAYECTBO
nostyqaeMoro Ha ACM nzo0pakeHus?

YmeTb: apryMEHTHPOBAaHHO
BHIOMPAaTh W pEaJM30BHIBATH HA
NpakTUKe Y3PPEKTUBHYIO METOAUKY
AKCTIEPUMEHTATBHOTO
UCCIICIOBAaHUS ~ MApaMETpoOB U
XapaKTEPUCTHK CTPYKTYD
AIIEKTPOHUKU W HaHO3JIEKTPOHUKHU
pa3IMYHOrO (GyHKIIMOHAJILHOTO
Ha3HA4YEHUs

1.<p>IIporeMOHCTpUPYITE pELICHUE CIEAYIOIIETO
ciyydast:</p><ol><li>Ilpu ckaHupoBaHHM TOBEPXHOCTHU B
Pa3IMYHBIX MECTaX MEHSETCS 3JIEKTPOIIPOBOIHOCTD
y4dacTka, kakoB Oynet npoduib penbeda?</1i><li>Ilpu
CKaHMPOBAHWU NTOBEPXHOCTHU B PA3JINYHBIX MECTAX
MeHseTcsl paboTa BBIXO/A JIEKTPOHA U3 Y4acTKa, KAKOB
Oynet npoduis penbeda?</li></ol>

Onucanue MKaJbl OLICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO

KM-4. 3aTouka 30H10B /51 CKAHUPYIOIIUX 30HA0BbIX MUKPOCKOIIOB

®opmbl peanusanun: YcrHas popma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec koutposabHoro meponpusitusi B BPC: 15

IIponenypa npoBexeHnsi KOHTPOJIbHOIO0 MeponpuATHA: becena o npojenanHoi 1abopaTopHOH
pabore

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
38.H_II/ITa na6opaTopH0171 pa6OTBI 110 U3IroTOBJICHUIO 30HA0B IJIsI CKAHUPYIOIIHUX 30HAOBBIX

MHUKPOCKOIIOB

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: S(PQPEKTUBHBIE METOJUKHU

1.Hepe‘II/ICJ'II/IT€ OCHOBHBIC BU/JIbI 30HJI0B, IPUMCHACMBIX

HKCIEPUMEHTATBHOTO B CTM. B yeM ux OCHOBHBIE JOCTOMHCTBA U

UCCIIEIOBaHMsI  MapaMeTpoB U HEOCTATKN?

XapaKTepUCTHK HaHOCTPYKTYP 2.Kakue mapameTpsl 30H/1a U KaK BIUSAIOT Ha KAYECTBO

pa3IuYHOTO (YHKIIMOHATTEHOTO MOJTYYEHHOTO U300paKeHUs?

Ha3HA4YEHUs 3.00bscHUTE, TOYEMY BOJIb(paMOBbIE 30H/bI HE
XpaHATCS A0AT0?
4.00bCHUTE INEKTPOXUMUYECKHE MTPOIIECCHI,
MIPOUCXOJISATINE BO BpeMsI TPABIICHHS 30H/1a B PACTBOPE
THJIPOKCUIA KaJusl / HATPHsL.

YMers: apryMEHTHUPOBAHHO 1.<p>Kak no-BaiiemMy, yTo Npou3ouaET ¢ hopmoii 30H1a,

BBIOMpAaTh W pPEaTM30BbIBATH Ha
npakTHKe 3PPEeKTUBHYIO METOUKY
AKCIEPUMEHTAIBHOTO
UCCIIEIOBaHMsI ~ MapaMeTpoB U
XapaKTEpUCTHK CTPYKTYp
AIIEKTPOHUKU U HAHOA3JIEKTPOHUKU
pa3IM4HOTO (bYHKIIMOHATIBHOTO
Ha3HAYCHUS

€CJIM YBEJIMYUTH MOJIBHOCThH pacTBOpa? TOK B
cucreme?</p>

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5




Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIH 3aJJaHHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIUISl PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-5. UTorosoe TecTupoBanme

®opmbl peajusanuu: KomnsroTepHoe 3a1anue

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTposbHOro meponpustusi B BPC: 50

IIponenypa npoBeneHuss KOHTPOJIBHOrO0 MeponpuATHA: ['pynna noxkimouaercs k cucreme C/10
"ITpomereit" U1 MPOXOKAEHUS TECTA HA KOMIIbIOTEpE.

Kpartkoe cogepxanue 3ajaHusi:
OTBeTHhTE HA BONPOCHI TECTA

KoHTpoJibHbIC BONIPOCHI/3aJaHNA:

3HaTh: ¢buznueckue OCHOBBI 1.B kBaHTOBO-pa3MEpPHBIX Ja3epax HaOII0JAETCsl TUIT
paboThI npubopoB KBAHTOBBIX COCTOSIHUH JUIAL. ..
HAHORJIEKTPOHUKHU 1. TpexmMepHOro ciydas 2. IByMEpPHOTO ciryvast 3.

OJIHOMEPHOTO citydas 4. HyJIbMEPHOIO CIIydast
2.KBaHTOBO-KacKaIHBIH J1a3ep cleayeT OTHECTH K
KBaHTOBO-Pa3MEpPHOU CTPYKTypE THUIIA. ..

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

3.BAX peansnoro HEMT-Tpan3ucropa usobpaxxeHa Ha

PHUCYHKE. ..

44% o ﬂw ﬂ GJ

Puc32
Figure 1 BonbT-amnepHble XxapaKTePUCTUKU NONYNPOBOAHUKOBbIX
npu6opos

123456
4.BAX pe30oHaHCHO-TYHHEIBFHOTO JIN0J1a U300pakeHa Ha

PHUCYHKE. ..
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Puc32
Figure 2 BAX pe30HaHCHO-TYHHENbHOro 4uoAa u3obpaxkeHa Ha PUCYHKe...

123456
S.bamucTUyecKuil TpaHCIIOPT peaiu3yeTcs B

CTPYKTYypax...
C pasmepom MeHblLUe J/IHbI cBo6oAHOro npobera HocuTens

3apaaa; 2. c pasmepom 6osblie AMHbI cBobogHoro npobera
HocuTenA 3apaaa

6.CTpyKTypa 1 BOJIbT-aMIIEpHasi XapaKTEPUCTUKA Ha
PUCYHKE OTHOCHTCS K... (@@image06.png
OAHO3/1IEKTPOHHOMY TPAH3UCTOPY; 2. PE30HAHCHO-
TYHHeNbHOMY Anogy; 3. nasepy Ha KBAHTOBbIX AMaX; 4.
doTOpPE3UCTOPY HA KBAHTOBbIX TOUKAX

7.B ocHOBE pabOTHI OJTHOAIEKTPOHHOTO TPAH3UCTOPA
JICKUT SIBJICHUE. ..
KYJIOHOBCKOM 6/10Kaabl; 2. KBaHTOBOro adgdekTa Xonna

8.BonbpT-amriepHast XapakTepUCTHKA PE30HAHCHO-
TYHHEJIBHOTO JUOJAa IPEACTaBICHA HA PUCYHKE...
@@image05.jpg

123456

9.KBaHTOBas siMa MOTJIOMIAET U3TYUYCHUE B...
NK-obnactu cnekTpa; 2. YP-o6n1acTu cnekTpa; 3. BUAMMOM
obnactv cnekTpa

10.®@oTonpuémMHbIe yCTpOIICTBA HA OCHOBE KBAHTOBBIX
SIM TIO3BOJISIFOT U3MEHSTh KPACHYIO TPAHUIY
¢dorodddexra, U3IMEHsIS. ..

pa3mep KBAHTOBOW AMbI; 2. XMMMUYECKUIN COCTaB KBAHTOBOW
AMbI; 3. HE NO3BOIAIOT YNPaBAATb KPACHOM rpaHuLLEen
doToadpdekTa

11.B KBaHTOBO-KacKaJHOM Jie3epe TeHepalus U3 TyIeHUs
MPOUCXOAUT Omarojaps...
MEX30HHbIM Nepexoaam; 2. MeKNoA30HHbIM Nepexoaam

12.C yBenmmueHneM NIMPUHBI KBAHTOBOU SIMBI B
CTPYKTYpE€ JIa3epa, CKOHCTPYMPOBAHHOI'O Ha KBAHTOBBIX
AMax, JJIMHA BOJHBI TEHEPUPYEMOTO U3ITYUYEHHUS. ..
caBuraetca B 061aCTb AIMHHbIX BONMH

cAsuraetca B 06/1aCTb KOPOTKUX BOJH

He MeHsAeTcs

13.I1o cpaBHEHHIO C Ja3epaMu Ha KIIACCUYECKOU
TpEXMEpPHON aKTUBHOI 00J1acTH, J1a3epsl,
CKOHCTPYHPOBAHHBIE HA OCHOBE F€TEPOCTPYKTYPHI...
NO3BO/IAIOT OCYLUECTBAATL NEPECTPOIKY [/IMHbI BO/HDI
reHepupyemoro nsnyyeHus

11
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He MO3BO/IAIOT OCYLLECTB/IATL NEPECTPONKY AJMHbI BOHBI
reHepMpyemoro usnyyeHus

14.]J1n51 J1a3epOB Ha OCHOBE I'€TEPOCTPYKTYPBI YCIOBUS
CO3/JaHUsI NHBEPCHOM HACEJIEHHOCTU B IBYMEPHOM
ClIy4ae 10 CPaBHEHUIO C TPEXMEPHBIM. ..

6onee 6aaronpuATHbI

MeHee bnaronpuATHbI
He 3aBUCAT OT PAa3MEPHOCTU CTPYKTYpPbI

15.Kpaii moockl COOCTBEHHOTO MOTJIOMICHUS JJIS
KBAHTOBOM SIMBI CIIBUTa€TCs B 00JIACTbh ...

60/1ee BbICOKMX YacTOT (MeHbLIMX AJNH BOH)

60/1ee HU3KNX YacToT (60bLINX ANUH BOH)

He meHseTca

16.KBaHTOBO-KacKaJAHbIH JIa3ep CIEeyeT OTHECTH K
KBaHTOBO-Pa3MEPHOU CTPYKTYpE...
reTeponepexosos

Nipi-CTPYKTYp

KBaHTOBbIX HUTEN

KBaHTOBbIX TOYEK

CBEpPXpPELETOK

17.B KkBaHTOBO-pa3MEpHBIX JIa3epax HAOFOIACTCS THIT
KBAHTOBBIX COCTOSIHUIA...

TPEXMEPHbIN C/Ty4ai

OBYMEPHDbIN cnyyai

OZLHOMEPHbIN Cnyyait

HY/IbMEpPHbIV Cyyali

18.HEMT-tpanH3ucTopbl ¥ pe30HAaHCHO-TYHHEJIbHEIC
JTUOJTBI TTO3BOJISIFOT MIEPENTH B 00JIACTb...
MOBbIWEHHbIX YacTOT pPaboTbl (TeparepLoBbIit ANanasoH)

MOHMMKEHHbIX YacTOT PaboTbl (KMNOrepuUoBbI ANanasoH)

19.Hanuuue MarHuTHOTO I0JIst IPUBOJUT K TOMY, YTO
9HEPrus JIEKTPOHHOTO rasa...
Ha4YMHaEeT KBAHTOBATbLCA NO APYIrMM Hanpas/ieHNAM

(Hanpumep, ABYMEPHLI 3NEKTPOHHbIN ras NepexoauT B
OlHOMEPHbIN)
nepecTaér KBaHTOBATLCA MO OAHOMY U3 HanpasBAEHUAM
(Hanpumep, ABYMEPHbDI 3NEKTPOHHbIN ras NepexoauT B
TpEéXMmepHbIi)

20.KBanTOBBIH 3¢ dext Xomna HabmoaeTcs. .

B CN1abbIX MarHWUTHbIX MOAX U HU3KUX TeMMNepaTypax

B CWJIbHBIX MAarHUTHBIX MOJAX M HU3KWX TeMMepaTypax

B CNabblX MarHUTHbIX MO/AX W BbICOKMX TEMMEPATypax

B CWJIbHBIM MarHUTHbIX MO/IAX U BbICOKWX TEMMepaTypax

21.3aBUCUMOCTD IJIOTHOCTHA KBAHTOBBIX COCTOSIHUU OT
SHEPIrUU JJIsl KBAHTOBOM SIMbI IIPEACTABICHA HA

PHUCYHKE...
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@@image02.png
@@image03.png
@@image04.png

22 Illupuna 3anpeniéHHON 30Hbl KBAHTOBOM TOUKH C
YBEJIMYEHUEM pa3Mepa TOUKH. ..

yMeHbLUaeTcA

BO3pacTaer

He 3aBMCUT OT pPa3Mepa TOUKM

23.B KBaHTOBOM sIM€ JIBH)KEHUE AJIEKTPOHA
OTpaHUYECHO...

B OZHOM Hanpas/ieHnUm

B A,BYX HanpaBAeHUAX

B TPEX HanpaBneHUAxX

HeT orpaHn4yeHmA

24.B KBaHTOBOW HUTHU JBUKEHHUE AJICKTPOHA
OTPaHUYCHO...

B OZIHOM HanpasAeHMM

B [1BYX Hanpas/ieHUAX

B TPEX HanpaBAeHUAX

HeT orpaHuyeHuns

25.B KBaHTOBOI TOUYKE ABMKEHHE AJICKTPOHA
OrPaHUYEHO...

B O4HOM HanpaB/ieHUU

B ABYX HanpaB/ieHNAX

B TPEéX HanpaB/ieHUAX

HeT orpaHMyeHmna

26.Pacnionoxure cieayroiye TUIIbl HAHOCTPYKTYD B
MOpsiAKE BO3pacTaHUs pa3MEPHOCTH (HyJIbMEpHBIE ->
OJIHOMEPHBIE -> IBYMEPHBIE)

KBaHTOBasA TOuKa

KBaHTOBaa HUTb

KBaHTOBaa AMa

27.I'eTeporiepexo/1oM Ha3bIBAIOT KOHTAKT JBYX
MOJIYITPOBOIHUKOB, UMEIOIHUX. ..

pa3Hoe 3HayeHue WMPUHbI 3anpeLLEHHON 30HbI
pa3Hoe 3Ha4vyeHune pa6OTbI BbIXOAa

pa3HbIl‘/‘1 T™MN NPOBOAMMOCTU

28.J11s1 popMUpOBaHUS FeTEPOCTPYKTYPHI HEOOXOUMO,
YTOOBI apaMETPhl KPUCTAIIIMUECKON PEIIETKH 000UX
IIOJIYIIPOBOXHUKOBBIX MaTE€pPHAJIOB...

6b11M Kak MOXHO Banke

MUMESIM KaK MOXKHO 60AbLUYI0 pasHuULy
TpeboBaHMA K MapameTpy KPUCTa//IMYECKON PeLLETKN He
npeabaABAseTcs

29.KBaHTOBO-pazMepHbie A (EKTHI MPOSIBISIOTCS, KOTAa

13




XapaKTEPHBIN pazMep CTPYKTYpPhl CPABHUM C...
ANVHON BOIHbI Ae bpoins

pa3smepoM 3N1eKTPOHa

pasmepom aToma

30.0OCHOBHOM XapaKTEPUCTUKOM KBAHTOBOM CTPYKTYpbI
SIBJISICTCSL. ..

BO/IHOBasA QyHKLMA

KOHLEeHTpauusa HocuTenel 3apaaa

9HEPryA KBAHTOBOTO COCTOAHMA

31.B HEMT-Tpan3ucropax yBeIn4eHHe MOABUKHOCTH
HOCHTENEH 3apsiia B KaHaie 00eCIeYnBaeTCs. .
OrpaHUYEHMEM ABUNKEHUA HOCUTENEW 3apAaa NO OAHOMY U3
HanpassieHui (2D-ras)

0COBEHHOCTbIO IeTMPOBaHMA NOYNPOBOLAHNKOBOTO
maTtepuana NnoLN0MNKKM

paboyei Temnepatypoii npubopa

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu 8bINOJIHEHUS] SHAHUSA:

Ouyenka: 4

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku bINOIHEHUs] SHAHUSA

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 8bINOIHEHUS] SHAHUSL

Oyenka: 2

Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CIIY 3a/1aHUE BBITIOJTHEHO HEBEPHO
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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 HAaHOTPYOKa: XMPaJIbHOCTh, 3aBUCUMOCTh CBOUCTB TPYOKHU OT €€ CTPYKTYPHI,
npuMeHenre. Merajunueckue u noiaynpoBourkoBble YHT. Metoasl nonyuennss YHT
23.Tunsl murorpaduu. HeratuBHBIC U TO3UTHBHBIE (GOTOPE3UCTHI. DD DeKT Onmu3ocTh

24 . TexHonorus Noy4eHus: HAHOCTPYKTYp. MoJeKyIsspHO-Ty4yeBasi U ra3o-(hazHas SITUTaAKCUU.
TexHosorust aroMHO-CJ10€BOro ocaxaeHus (ALD)

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

26.ITpobnembl pu3MKHU TIpH MEpexo/ie OT MUKPO- K HAHOMETPOBBIM pa3Mepam

27. TexHosorus «HanpsHKEHHBIA KPEMHUI»: CTPYKTYpa, CBOWCTBA, IPUYUHBI TIOSIBIICHUS,
IpeciielyeMble 3a7a4u

28.«Tri-gate» MOII-Tpan3uctopsl, «high-k» rexnomnorus MOII-TpaH3uCcTOPOB: CTPYKTYpa,
CBOMCTBA, IPUYMHBI [IOSBJICHUS, ITPECIIEyEMBIE 3aa4l

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

MatepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.B kBaHTOBO-pa3MepHBIX Ja3epax HaOII0JaeTCs TUIT KBAHTOBBIX COCTOSIHUM IS . .
OTBeTHI:

1. TpexMepHOro citydas 2. IByMEpHOTO ciiydasi 3. OIHOMEPHOTO ciiyuyas 4. HyJIbMEpPHOTro

cirydast
Bepnbsiit otet: 2

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

1. reTeponiepexo1oB 2. nipi-CTPYKTYp 3. KBAHTOBBIX HUTEH 4. KBAHTOBBIE TOUYEK 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.bamIMCTUYECKU TPAHCIIOPT PEATU3YETCS B CTPYKTYpaXx...
OTBeTHI:

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

BepHsIit 0TBET: ¢ pa3MepoM MEHBIIIE JITHHBI CBOOOTHOTO Tpo0Oera HOCUTENs 3apsaa
6.CTpyKTypa 1 BOJIbT-aMIIEpHasi XapaKTePUCTUKA HA PUCYHKE OTHOCHUTCA 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 TPaH3UCTOPY
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
pHCYHKE... (@@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.®oTonpuémMHbIe yCTPOICTBA HA OCHOBE KBAHTOBBIX SIM TMO3BOJISIIOT U3MEHSATh KPACHYIO
rpanuny Goro3ddexra, UIMEHSIS...

OTBeTHI:

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

BepHplil oTBET: pazmep KBaHTOBOM SIMbl XUMUYECKHUM COCTaB KBAHTOBOU SIMBI
11.B kBaHTOBO-KaCKaIHOM JIe3epe reHepaIs U3JIy9eHHs IPOUCXOAUT Oraroaaps...
OTBETHI:

MEMK30HHbIM nepexogam; 2. MeXnoa30HHbIM Nepexoaam

BepHblIi1 0OTBET: MEXKIOI30HHBIM ITEPEX01aM
12.C yBenu4yeHreM HIMPUHBI KBAHTOBOM SIMBI B CTPYKTYpE J1a3epa, CKOHCTPYMPOBAHHOT'O Ha
KBaHTOBBIX IMAaX, JUINHA BOJIHBI TEHEPUPYEMOTO U3JIYUCHHUS. ..

OtBeTsI:

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

BepHblii 0TBeT: caBUraercst B 00J1aCTh AJTUHHBIX BOJIH
13.ITo cpaBHEHHIO C Jla3epaMu Ha KIIACCUYECKON TPEXMEPHOM akKTUBHOW 00JIaCTH, Ja3ephl,
CKOHCTPYHPOBAHHBIE HA OCHOBE F€TEPOCTPYKTYPHI...

OtBeThI:

NO3BOJIAKOT OCYLLECTBNATb nepeCTpoﬁKy ANNNHbI BOZIHbI TEHEPUPYEMOTO N3Ny4YeHUA
He NMO3BONAKOT OCYLEeCTBNATb I'IEpECTpOﬁKy ANNHbI BOJIHbI TEHEPUPYEMOTO N3NYy4YEeHUA

BepHplil OTBET: MO3BOJISAIOT OCYLIECTBIISITH IEPECTPONKY JIIMHBI 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:

60/1ee BbICOKMX YAaCTOT (MEHbLUMX AJIMH 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-TpaH3ucTOphI ¥ Pe30HAHCHO-TYHHEIBHBIE JHOIBI IIO3BOJIIOT TIEPEHTH B 00JIACTb...
OtBeTsI:

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

BepHblil 0TBET: MOBBIIIEHHBIX YaCTOT pabOoThI (TepareploBblii AUaNa3oH)
19.Hann4re MarHuTHOTO MOJIS IPUBOJIUT K TOMY, YTO SHEPI'Us JIEKTPOHHOTI'O Tasa...
OtBeThI:

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

nepecTaér KBaHTOBATbCA MO OAHOMY M3 HanpaBAeHUAM (HanpuUMep, ABYMEPHbI 31EKTPOHHbIN ra3
nepexoguT B TPEXMEPHbIN)

BepHblii 0TBET: HAUMHAET KBAaHTOBATHCSA 10 IPYIMM HAIIPaBJICHUSM (HalpUMED,
JBYMEPHBIN IEKTPOHHBIN T'a3 MEPEXOJUT B OAHOMEPHBIIN)
18
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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 CNabblX MAarHUTHbIX NOJIAX U BbICOKNX TemMnepartypax

B CUNIbHbIM MAarHUTHbIX NONAX U BbICOKMX TeMMNepaTypax

BepHbIii OTBET: B CHJIBHBIX MAarHUTHBIX MOJISIX M HU3KUX TEMIIEpaTypax
21.3aBUCHUMOCTbD MJIOTHOCTH KBAaHTOBBIX COCTOSIHUM OT SHEPTUU ISl KBAHTOBOU SIMbI
MIpEICTaBICHA HA PUCYHKE. ..

OTBETHI:

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

Bepusriii otBeT: (@@image02.png
22 I1lupuna 3anpeiéHHoi 30Hbl KBAHTOBOM TOYKH C YBEIMYEHHEM pa3Mepa TOUKHU...
OTtBeThI:

YMeHbLLUaeTcs
BO3pacTaeT
He 3aBMCUT OT pa3mMepa TOYKH

BepHblii 0TBET: yMeHbIIIaeTCs
23.B KBaHTOBOH sIM€ JBUYKEHUE IJICKTPOHA OIPAHUYECHO...
OTBeThI:

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

BepHblil OTBET: B OTHOM HaIlpaBIECHUN
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 ClIeAyIOIINe TUITBI HAHOCTPYKTYP B MOPSJIKE 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'eTeponepexo/IoM Ha3bIBAIOT KOHTAKT ABYX MOJTYIMPOBOJHIUKOB, HMEIOIIHUX. ..
OTtBeTsI:

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

BepHbIi1 OTBET: pa3HOE 3HAYEHUE IIUPUHBI 3aIIPEIIEHHON 30HbI
28./1n1 opMUpOBaHUS I€TEPOCTPYKTYPbl 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

BepHblil 0TBET: OBUIM KaK MOKHO OJIMKe
29.KBanTOBO-pa3MepHsbIe 3 (HEKThI MPOSBISIOTCS, KOTAa XapaKTEPHBIN pa3Mep CTPYKTYPBI
CpaBHUM C...

OtBeTsI:

ONVMHOM BOAIHbI Ae bponnsa
pa3smMepoMm 31eKTPOHa
pasmepom aToma

BepHslii oTBET: MIIMHOM BOJIHBI Ae bponis
30.OCHOBHOH XapaKTEPUCTUKON KBAHTOBOW CTPYKTYPHI SIBJISETCA. ..
OTBeThI:

BO/IHOBAA QYHKLMA
KOHLLeHTpaLmMa HocuTenen 3apaga
SHeprua KBaHTOBOIO COCTOAHMA

Bepublil oTBeT: BoiHOBast (QYHKIMS
31.B HEMT-Tpan3ucropax yBeIM4eHHE MOJABUKHOCTH HOCUTEINIEH 3aps/ia B KaHaJe
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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Il. Onucanue wikanvt ouenusanus

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
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 J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WK BBITOJTHEHA
MPEUMYIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHON COCTABIISIFOLIUX.
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