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1. Lesu ocBOEHHS AMCHUITAHBI

LlensiMu ocBoeHust quciuiUIMHbl «KBaHTOBast paguodusnka» SIBISETCS W3yYCHHUE OCHOB
KBAaHTOBOW TEOPUHU B3aMMOJICHCTBHUS M3IIyUEHHS C BEIIECTBOM. PacCMOTpEHBI KBaHTOBAasi TEOPHUS
CBOOOJTHOTO AJIEKTPOMArHUTHOTO TOJIS, KBAHTOBAsE TEOPUS B3aMMOACHCTBUS TIOJISI C BEIIECTBOM.
MexaHu3Mbl ~ YIIUPEHHsT  CIEKTPAIbHBIX  JIMHWH, peNlaKcalus, KBAaHTOBas  KHHETHKA
paccMaTpHUBAIOTCS C TO3WIMI KBAaHTOBBIX CTaTHCTHYECKUX aHcamOied. Kypc Biimodaer B ceOs
o0cykIIeHre Hanboliee SIPKUX MPOSBICHUI KBAaHTOBBIX 3(h(heKTOB B HKCIIEPUMEHTE M MOCTICTHHIE
JOCTHKEHHUS B MX TEOPETHYECKOM OTHMCAHUH.

2. Mecto nucunminnsl B ctpykrype OII 6akanaBpuara

HucuumiuHa «KBaHTOBas paanopu3ukay OTHOCUTCS K Oa3oBoil wactu broka 1
00pa3oBaTebHON MTPOTPaMMBbI i BXOJIUT B MOAYJIb « DJEKTPOHUKAY.

Jlis OoCBOEHUsSI JAHHOM AMCUUIUIMHOM CTYJEHTHI JOJDKHBI BIIaJE€Th MaTeMAaTHYECKUM
annapaToM BEKTOPHOTO M TEH30PHOTO aHAIN3a, JHMHEHHOW anreOpsl, IudQepeHnnaaIb-Horo
UCUHUCIIEHUS, YMETh pPEIIaTh OCHOBHbIE THUMbI IU((epeHINaTbHbIX YPaBHEHUH, 3HaTh OCHOBBI
KBaHTOBOH (PH3HMKH U TEOPUU BEPOSTHOCTH.

ITonmyuennslie B kypce «KBaHTOBast paanodu3nkay 3HaHUS HEOOXOIUMBI [T TOHUMAHUS
q)HSI/II-ICCKI/IX IIPHUHIHIIOB (1)}/HKIII/IOHI/IpOBaHI/I$I U OCHOBHBIX XapaKTCPUCTUK KBAHTOBBIX
yCUJIMTENEeH M TEeHepaTopoB B Ipoliecce pabOThl ¢ HUMH Ha MPOU3BOJCTBE, a TaKXKe IS
NPOIOJDKEHUST 00yUEHHS B MarucTpaType o HanpasjeHnto Pagnodusuka.

3. [Ilnanupyemble  pe3yabTaTbl O00y4eHMsI 1O JMCUMILIMHE, COOTHECEHHbIe €
IVIAHUPYEMBIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTe/bHON MPOrpaMMbl

IIponiecc M3yueHHs AUCUUILIMHBI HAIIPaBiIeH Ha (JOPMUPOBAHHE CIEAYIONIMX JIEMEHTOB
komrereHmid B cootBercTBUU ¢ ®I'OC BO, OIl BO u npuoOpeTeHus: CleAyIoux 3HAHHA,
YMEHUH, HaBbIKOB U (WJIM) OIBITA AEATEIbHOCTH:

®opmupyemasn
NHaukaTop 10CTHKEHUSA
KOMIIeTeHIUS Ilepeyenn
KOMIIeTeHIN U
(xoa u IJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHUs
(kox 1 popMyJIMPOBKA)
¢opmynposka)
OomenpogeccuoHaJbHbIEe KOMIIETEHIIUT
OIIK-1 NA-OIIK-1.2 3HaTh:
Croco0Oen [IpumeHsieT MaTeMaTUIECKUAH | — COBPEMEHHOE MPEJCTABIECHUE O

PUMEHSTEH 0a30BBIE
3HAHUS B 001aCTH
hm3uKH 1
pannou3nKy 1
HCIIOJIb30BATh UX B
npodeccroHaIbLHOM
JIETEIILHOCTH, B
TOM 4HcIe B chepe
MeIarOru4ecKom
JeSITETbHOCTH

arrapar, (I)I/ISI/IquKI/IC 3aKOHBbI
" TCOPUH IJIsl pCHICHUA
IIPUKIIATHBIX U
TCOPETUYCCKUX 3a/lad, B TOM
YuCJIC HC,Z[aFOFI/IIIGCKOﬁ
JACATCIIBHOCTHU

(hOTOHHOU CTPYKTYpe
SJICKTPOMArHuTHOI'O 110JIA,

00 0COOCHHOCTSX 0JTHO(OTOHHOTO H
MHOTO()OTOHHOTO B3aUMOICHCTBUS TIOJIS
C BEIIECTBOM M UX KOHKPETHOM
NIPOSIBJIICHUH TIPH ITPeoOpa30BaHuH,
YCUJIEHHUHU U T€HEePaLUU KOT€PEHTHOTO
SJICKTPOMArHuTHOI'O U3JTYy4YCHHA B
KBaHTOBBIX YCHJIUTENAX U T€HEPaTOpax
paano- ¥ ONTUYECKOTO TUATIa30HOB
JUIMH BOJIH;

KOHICIITYAaJIbHOC TIOHUMAHUC
MEXaHU3MOB CO3JaHUs U
(YHKIIMOHMPOBAHUS KBAHTOBBIE
YCUJIUTEJIEH U T€HEPaTOPOB.

YMmerTn:

PACCUUTHIBATE BEPOATHOCTH HAXOXKACHUA




dopmupyemasn

HHauKaTop A0CTUKEHUSI

KOMIIETEHIUA Ilepeuennb
KOMIIeTEeHIIUH
(xox n IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHusl
(xoa u popmMyJIMpPOBKA)
(opmysmposka)

KBAaHTOBOU CHCTEMBI B OTIPEACIEHHOM
COCTOSHHUU U BepOHTHOCTI/I KBAHTOBBIX
MEePEX0J0B PA3TUYHBIX TUIIOB.
Buaagers HaBBIKAMM:
— TIOCTPOCHHS U YTCHHS YHEPTCTHICCKIX
;[HarpaMM KBAHTOBBLIX CUCTCM.

4. O0beM, CTPYKTYpA U co/iepKaHue T CHUTITHHbBI
OO6mias TpyJJ0EeMKOCTh AUCIUIUIMHBI COCTABIISIET 2 3aU€THBIE €AMHUIIBI, 72 aKkaj. Jaca.

JucuumninuHa peanusyercss ¢ MPUMEHEHUEM TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN
(JOT), npemocraBisieMbIX 00pa30BaTeIBLHON TUIOMIAIKON «DIEKTPOHHBIN yHHBepcuTeT Moodle

SApl'Y».
Ne Tembl (pa3aeibl) Bujabl yueOHBIX 3aHSITHI, @DopMBbI TEKYyLIEro
n/m AUCHHUIIJIHHBI, BKJIIOYASl CAMOCTOSITEIbHYI0 | KOHTPOJISA YCII€BAEMOCTH
HX CcO/Iep:KaHue padGoTy CTYAEHTOB,
1 UX TPYI0EMKOCTh dopMa NpoMeKyTOUHOT
o (B akageMHYeCKHUX 4Yacax) aTTecTAlMHU
§ KonrakTHas pa6ora (no cemecmpam)
g o| 2| 5|8 _| 8 ®opmut 30 u JOT
O g 2 B E oOpMbl ull
= ) S| 2|2E s¢g (npu nanuuuu)
= = g 415l &8
5| E| &| 2|82 g%
Sl gl 8| 2l8¢g 8"
5 = g E %
1 |BBenenue. 8 1
6 mom yucne ¢ 30 u J[OT 0,5
KBanrtoBas Teopus KomoxkBruyM 1o TeMam ist
) B3aUMOJICUCTBUS 3 4 2 1 CaMOCTOSITEILHON PaOOTHI.
3JIEKTPOMATHUTHOIO TOJIS Bompocs u3 ciimcka k
C BEILIECTBOM 3a4€TYy.
6 mom wucne ¢ 30 u J[OT
Kommoxsuywm o Temam st
3 |Masep 3 1 4 0.5 ;BsaMOCTOSITeHBHOfI paboTHI.
OTIPOCHI U3 CIIHUCKA K
3a4€Ty.
6 mom wucne ¢ 30 u JJOT
Konnoksuym no temam ajist
4 KBaHTOBBII1 reHeparop Ha 3 1 3 0.5 CaMOCTOSITENBHON PaboThI.
IIy4YKE MOJIEKYJI aMMHUaKa ’ Bompocs u3 ciimcka k
3a4€Ty.
6 mom uucne ¢ 30 u JJOT
Komnmoksuym 1o Temam st
5 CrangapTsl 4aCTOTHI U 2 1 1 0.5 CaMOCTOSITETbHON pPaOOTHI.
BpEMEHU ’ Bompocs! u3 crimcka k
3auéTy.
6 mom wucie ¢ 30 u J[OT
S nepHblil MAarHUTHBIN Bompock! u3 crmcka K
6 8 2 4 0,5 2 "
pe30HaHC 3a4éTy.




6 mom uucie ¢ 0 u JIOT 1
KonnokBuym no remam Jist
[TonynpoBOAHUKOBBIE CaMOCTOSITEILHOH paOOTHI.
7 8 2 4 0,5 2
JIa3epsl Bompock! U3 cniucka K
3a4€TYy.
6 mom uucne ¢ 30 u JJOT 1
2 [Tpubops! yrpaBieHus 3 1 ) 0.5 ) Bompockr u3 crniucka k
JIa3€pHBIM U3JIy4YEHUEM ’ 3a4€Ty.
6 mom wucne ¢ 30 u JJOT 1
KosnoxkBruyM 1o Temam st
9 BonokoHnHbI€ N1a3epbl U g 1 ) 0.5 | CaMOCTOSTEIbHON paboTHI.
JIa3€pHBIEC YCUIUTEIN ’ Bompocs! u3 crircka k
3a4éry.
6 mom wucne ¢ 30 u J[OT 0,5
10 |®oronpuéMHUKH 8 1 2 0,5 2 BO]IPOCH 13 CIHCKa K
3auéTy.
6 mom uucie ¢ 30 u J[OT 1
8 0,3 | 2,7 (3auér
TecT g caMonpoBeEpKU
6 mom wucie ¢ 30 u J[OT 1 116 pesylibTaTam
OCBOCHUS OUCIUILINHBI
OVK ¢ LMS Moodle
Bcero 3a 8 cemecTp 15 | 30 5 103 21,7
72 yaca
6 mom uucne ¢ 30 u ;10T 10
HUTOI'O 15 | 30 5 103 21,7
6 mom uucne ¢ 30 u ;10T 10

Ilpumeuanue: obvem (8 uacax) camocmosmenvHol pabomol 6 paAmMKax YCMaHo8IeHH020 OAHHOU
PII]] xonuuecmea uacos, evinoansemou cmyoeumom c¢ npumeneruem S0 u JJOT (8 DVK
«Keanmosass paouoghuzuxa» 6 LMS Moodle), onpedensemcs Kaxcovim cmyoeHmos 6
3a8UCUMOCMU O YPOBHSA €20 NOO20MOBKU U CNOCOO08 BbINOTHEHUS OAHHO20 8UOA PAOOM.

Conep:kaHue pa3aesoB TUCHUATIHHBI

Pazoen 1
Beeoenue

1.1. [IpeameT u BcTopuveckas CripaBKka pa3BUTHS KBAHTOBOH pagno(QpHu3uKH.
1.2. YacTtuia B 0OTHOPOAHON OECKOHEYHO T'TyOOKOM MOTEHIIHAIBHOM sIMeE.

Paszoen 2
Ksanmosas meopus e3aumooeticmeus 31eKmpoMazZHUMHO20 NOJIA C 8EULECINEOM

2.1. BeposSTHOCTh KBAaHTOBOI'O IIEPEXO/IA.

2.2. B3auMoIeiiCTBHE 3JIEKTPOMArHUTHOTO TOJISl C BEIIECTBOM.

2.3. DNEeKTpOaUIIONbHOE B3aUMOCICTBHE.

2.4. BepoaTHOCTb aacopOIiy U BEIHYKJICHHOTO UCITYCKAaHHUS.

2.5. BeposTHOCTB epexoja B cIyuyae HEMOHOXPOMATUYECKOW BOJIHBI.
2.6. B3auMo1eiiCTBHE TETJIOBOTO U3JIYYEHHUS C YaCTUIIEH.

2.7. CioHTaHHOE U3J1y4YECHHE.




2.8.
2.9.

3.1.
3.2.
3.3.
3.4.

4.1.
4.2.
4.3.

5.1.
5.2.

CooTHOLIEHU DUHIIITEWHA.
BzauMoneiicTBue  BHEUIHErO TIOJMSI M KBAHTOBBIX
TEPMOJUHAMHYECKOTO PABHOBECHSI.

Paszoen 3
Jlazep
[Tpunuun pa®oTsl nazepa.
PacxomnumocTs yya.
Pesonarop.
VYcnoBue reHepanym.
Pa3zoen 4

00BEKTOB

Keanmoeuiit 2eHepamop Ha nyuKe mojieKyi aumuaxka

CHeKTpH MOJICKYJIbl aMMHUaKa.

VYcTpoicTBO KBAHTOBOI'O T€HEpaTOpa Ha ITy4Ke MOJIEKYJ aMMHaKa (Masep).
YcnoBue peanuzaluy Ma3epHOTro U3yUYeHUs B pe30HaTOpeE.

Paszoen 5
Cmanoapmol yacmomaul u 6pemenu

VY CeTpoiCTBO reHepaTopa Ha Iydke aTOMOB BOJIOPOJIA.
Lle3ueBkblii CTaHAaPT YaCTOTHI U BPEMEHHU.

Pasoen 6
Hoepnutit macHummbwlit pezonanc

I/I3yquHC BCIICCTBA MAIrHUTOPC30HAHCHBIM MCTOAOM.

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.

7.7.

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.

Paszoen 7
Ilonynposoonuxogsle nazepul

30HHAas CTPYKTypa MOJYNPOBOIHUKA.

Craructuka ®epmu-/lupaxa.

Jlazep Ha MOTyNPOBOIHUKOBOM I'OMO-P-N-TIEPEXOJE.
[TomynpoBOAHUKOBBIE TETEPOCTPYKTYPHI.

Jlazep Ha aBoitHoOM retepocTpykType (AI'C-nazep).

B

COCTOAHUH

I'eTeponazep ¢ pa3nenbHBIM 3JIEKTPOHHBIM M onTHueckuM orpanuuenusmu (POAIC-

jasep).

I'ereponasep ¢ pacnpenenenHoi oopatHoit ceszpio (POAI'C POC-nazep).

Pazoen 8

Ilpuboput ynpaenenus nazepuovim uziyuenuem

JIuHeHHbII ¥ KBaIpaTUIHBIN JIEKTPOONITHYECKUE d(DPEKTHI.

Marautoontudeckuit 3P pexT.
[Tbe300nTHuecKuii 3P heKT.
Onrtuyeckuit MOIyJIATOP.
DIIEKTPOONTHYECKUH TEPIICKTOP.
AKYCTOONITHYECKHH JIe(ICKTOP.
Henunetinbie ontuueckue 3P GeKTol.



8.8. [NapameTrpuueckue mpeoOpa3zoBaTEIN YaCTOTHI.
8.9. [lapameTpuueckuii ONTHYECKUIN TE€HEPATOP.

Pazoen 9
Bonokonnsle nazepel u nazepuvie ycuaumenu

9.1. BoJIOKOHHBII JTa3ep Ha OCHOBE KBApIIEBOTO BOJIOKHA aKTUBUPOBAHHOTO HOHAMH SPOHSL.

Paszoen 10
DomonpuémHuxu

10.1. Xapakrepuctuku GHOTONPUEMHUKOB.

10.2. dotoBonpTamueckue 3PPEKTh B HEOAHOPOIHBIX CTPYKTYpaX.
10.3. p-i-n-poroauon.

10.4. JlaBuHHBINA (HOTOINO.

5. O0pa3oBare/ibHbIe TEXHOJIOTHH, B TOM 4YHCJe TEXHOJOTHH JIEKTPOHHOIO 00y4YeHMs W
AUCTAHIMOHHBIE 00pa3oBaTe/bHbIe TEXHOJOIHMH, HCHOJb3yeMble NPH OCYLIeCTBJICHHH
00pa30BaTeIbLHOIO MpoLecca M0 JMCHUIIINHE

B nporecce 00ydeHus UCTIONB3YIOTCS CleayIolue 00pa3oBaTeIbHble TEXHOJIOTUU:

BBoaHasi Jekunusi — 1aeT MEpPBOE IIEJIOCTHOE IMPEJACTaBICHHE O JUCHUUIUIMHE W
OPUEHTHPYET CTYJCHTA B CUCTEME€ M3Yy4YECHMs NAHHOW IUCHUIUINHBL. CTYyIEHTBI 3HAKOMSTCS C
Ha3HAaYeHHEM U 3aJayaMM Kypca, €ro pojbl0 U MECTOM B CHUCTEME yUEOHBIX IUCUUIUIMH U B
cucTeMe IMOATOTOBKM B LeioM. Jlaercs kpaTkuili 0030p Kypca, UCTOpPHs pa3BUTHs HAyKH U
NPaKTUKH, TOCTHXKEHUS B 3TOH cdepe, UMeHa U3BECTHBIX YUCHBIX, U3JIaraloTCs MEPCIIEKTUBHBIC
HampaBjieHUs1 uccienoBaHud. Ha 3Toll  JeKIWMM  BBICKA3bIBAIOTCS  METOAUYECKHE U
OpraHu3allMOHHBIE OCOOCHHOCTH paboOThl B paMKax JaHHOW IUCHMIUIMHBI, a TaKKe JaeTcs
aHaJIM3 PEKOMEHIyeMOW y4eOHO-METOANYECKON JINTEepaTyphI.

AxageMuyecKkasi JeKUus (WK JEKIHs 00IIero Kypca) — mocjieIoBaTeIbHOE N3JI0KEHHE
MaTepuaga, OCYIIECTBISIEMOE IPEHMYIIECTBEHHO B BHUAEC MOHOJIOra IpenoaaBaTels.
TpeboBaHus K aKaJeMHUYECKOH JIEKIMU: COBPEMEHHBIH Hay4HbBI YpOBEHb M HACBILIICHHAsS
UH(QOPMATUBHOCTb, yOeIuTeNbHAas apryMeHTalus, AOCTyIIHas W TMOHATHas pedb, 4YeTKas
CTPYKTypa W JIOTHKA, HaJWYMe SIPKUX MPUMEPOB, HAYUYHBIX JIOKA3aTEIbCTB, OOOCHOBAHHIA,
¢bakToB.

IIpakTHyeckoe 3aHATHE — 3aHATUE, IOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH H
HaBBIKOB U 3aKPEIUICHUIO TIOJYyYEHHBIX HA JICKIIUU 3HAHUH.

B mporecce 00y4eHHs HCHONB3YIOTCS CIEAYIOMNE TEXHOJIOTHH 3IEKTPOHHOTO 00yUeHHs
U TUCTAaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOIOIUHU:
JIEKTPOHHBIN y4eOHbIil Kypc «KBaHTOoBasi pagnopusuka» B LMS DiieKTpoHHBII
yHusepcurer Moodle ApI'Y, B koTropoM:
- TOPEACTABIICHBI TEKCTHI JIEKIUI MO OTAEIbHBIM TEMaM JUCLUIUINHBI;
- OCYWIECTBJIACTCA  IPOBEIEHUE  OTHCJIBHBIX  MEPONPHUATHM  TEKYIEro  KOHTPOJIA
YCIIEBAEMOCTH CTYCHTOB;
- TpeACTaBI€H CHHCOK Y4YeOHOM JuTepaTypbl, PEKOMEHIyeMOH [UIsl  OCBOEHUS
JUCIIUIIINHEIL,
- mpeacraBieHa HHpopMmauus o (opMe M BpEeMEHM IPOBEACHUS KOHCYJIbTALUM 110
AUCHUIIIIMHE B PCIKUMC OHHaﬁH;



- mocpenctBoM  (opyma  OCyIIECTBISICTCS CHHXpPOHHOE W (WIHM) aCHHXPOHHOE
B3aUMOJICHCTBHE MEXJy OOydalomMMHUCA U MpernojaBaTeleM B paMKaxX H3y4eHHs
JUCIUIINHBL,

IIPEICTaBICHBI IPABUJIA TIPOX0XKIACHUS aTTECTALUU 110 JUCLIUILINHE.

6. IlepeyeHb JHMIEH3MOHHOIO M (WJIH) CBOOOJHO PACIPOCTPAHSIEMOr0 IPOrpaMMHOIO
o0ecrieyeHusi, HMCNOJb3yeMOr0 INPH OCYLIECTBJIEHHMH 00pa30BaTeJbHOIO Ipouecca II0
AUCHHUILINHE

B mpomecce ocymecTtBieHus — 00pa3oBaTENbHOrO — MIpolecca MO0 JUCLMIIIMHE
UCHIOJIb3YIOTCS:

Ui OPMHUPOBAHUS MATEPHAJIOB I TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U MPOBEICHUS
IPOMEXKYTOUHOM aTTecTanuu, Juist popMHUpPOBaAHUS METOANMUECKUX MAaTEPUAJIOB MO JUCIUILINHE!

- mporpammsl Microsoft Office;

- m3marenbekas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX NPO(ecCHOHAJBHBIX 0a3 MJAHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIO0JIb3YyeMbIX NPH 0CYLeCTBJIeHUN 00pa30BaTeIbHOIO Mpolecca 1o
AMCHMILINHE (IPH He00X0AMMOCTH)

B mpomecce ocymectBieHus — 00pa3oBaTENbHOrO — MIpolecca MO0 JUCLMIIIMHE
UCIIOJIB3YIOTCS:

ABToMaTtusupoBaHHas  OuOnIMoTeyHO-uHPOpManmonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHbr OCHOBHOII W  /IONMOJIHUTEJbHOW  y4eOHOH JHTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HMHTepHeT» (NIPU HEOOXOAMMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHHUS AU CIHUIIINHBI

a) OCHOBHasI JIMTEPATypa

1. Adonun, A. A., KBantoBas pagnodusuka: yued. mocobue s By3oB / A. A. AdoHuH ;
Spocin. roc. yu-t, Apocnasns, Apl'Y, 2009, 98c.

2. reixos, B. B., KBanroBas pagnodusnka: yued. nocodue misa By3os / B. B. IlIteikos, M.,
Axagemus, 2009, 335c.

3. KsanroBas pagnodusuka: yue0. mocobue mist By3oB / noxa pen. B. . Umwxkuka, CII6., U3a-
Bo CIIOI'Y, 2004, 688c.

4. Illyxa, A. A. DOnektponuka B 4 4. Yacte 3. KBaHTOBasi M OonTHYECKas 3JIEKTPOHHUKA :
yueOnuK s By30B / A. A. lllyka, A. C. Curos ; otBercTBeHHBIN penaktop A. C. Curos. —
2-e u3a., ucmp. u gon. — Mocksa : UznatensctBo HOpaiit, 2021. — 117 ¢. — (Boiciiee
obpazoBanmne). — ISBN 978-5-534-01870-7. — TexkcT : anextponHbiii // OOpa3oBaTeabHas
iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470590

0) 10MOJTHUTEIbHAS JIUTEpaTypa

1. Kymnpusinosa I'. C. Ilpaktruueckast kBaHToBas paanodusuka: yued. mocodue ms By3o0B. / .
C. KynpusioBa; Pen.-usnar. coser Poc. roc. yH-ta um. . Kanra - Kanununrpan: 1U3a-so
PI'V um. 1. Kanra, 2008. - 127 c.

2. Tluxtun A. H. Ontudeckas u KBaHTOBas 3JIEKTPOHMKA: y4eOHUK Juid By30B. / A. H. [Tuxtun;
M-Bo ob6pazoBanus PO - M.: Beicmas mikona, 2001. - 573 c.

3. Kpacasun, A. B. KoMmmbioTepHblii IpakTUKyM B cpenie matlab : yueOHoe mocoOue 11t By30B
/ A. B. Kpacasun, . B. Xymarymnos. — 2-e u3n. — Mocksa : U3gatensctBo FOpaiit, 2021.



— 277 c. — (Boicmee o6OpazoBanue). — ISBN 978-5-534-08509-9. — Tekcr
ekTpoHHbIH  //  OOpaszoBarenbHas  minatgopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/474783

B) pecypcsl ceTn «UHTEpHET»
1. DnextpoHHas 6uGnHoTEKa yueOHbIX MaTepuaos Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

9. MaTepuajbHO-TeXHUYECKas 0a3a, He0OX0AUMAasl IIsl OCYLIeCTBJIeHHSI 00pa30BaTEIbHOI0
npoiuecca no ANCHUIINHE
MarepuanbHo-TexHHUeCKas: 0a3za, HeOOXOAMMas ISl OCYIIECTBICHHUS 00Pa30BaTEILHOTO
npoIriecca 1Mo JUCIUILTMHE BKIIOYAET B CBOM COCTAB CIIEIIHATBHBIC TIOMETIICHHS:
— y4eOHbIC ayTUTOPHUHU ISl TIPOBEIICHHS 3aHATHH JICKIIMOHHOTO THIIA;
— y4eOHBIC ayAUTOPUH IS POBEJCHUS MTPAKTUUECKHUX 3aHATHH (CEMUHAPOB);
— y4eOHBbIC ayTUTOPHUH /ISl IIPOBEJICHHS TPYTIIIOBBIX U MHINBUAYAIBHBIX KOHCYIIBTAIIHH,
— yucOHBbIC ayJAMTOPWUHU JUIS TPOBEICHHS TEKYIIEr0 KOHTPOJS M TMPOMEKYTOUHOU
aTTEeCTalluu;
— MOMCHICHHUSA OJIsA CaMOCTOSITEIILHOUN pa6OTI)I;
— IOMCHICHHUA IJid XpaHCHUA U HpO(l)I/IJ'IaKTI/ILICCKOFO O6CJ'IY)KI/IBaHI/I$I TEXHUYCCKUX
CpeACTB O0yUCHHS.
CHGHI/IaJ'IBHI)IG MOMCIICHHA YKOMIIJICKTOBAHLI CPEACTBAMU O6y‘ICHI/IH, ClIyXXallluMu JJ11
npeCTaBICHUs yueOHOM HHPOPMALIUU OOJIBIIION ayAUTOPHUH.
[Tomemienust 1T caMOCTOSATEIBHONH PAa0OTHl O0YUYAIONIUXCS OCHAIIECHBI KOMITBIOTCPHOM
TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOUCHHS K ceTH «MHTepHeT» M oOecredeHueM A0CTyma K
AJIEKTPOHHON MH(OpMAIIMOHHO-00pa3oBaTenbHOU cpeae Spl'Y.

ABTOD:

CTapI_HI/Iﬁ npenoaaBaTeiib Ka(i)el[pbl

MHPOKOMMYHUKAIMHI U pagrohu3uKu A.A. Abonun
Q0NIHCHOCMB, YYeHas CIenetb noonuco H.0. amunus



IIpuioxenne Nel k padoueil nporpamMme AUCHHUIIMHBI
«KBaHTOBasi paguogusuka»

DoH/ OLICHOYHBIX CPEACTB
JJIS IPOBeIeHUS TeKYlleil U MPOMe:KYTOYHOM aTTeCTAlluM CTYIeHTOB
0 JUCIHUILINHE

1. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MAaTePUAJIbI,
Heo0X0AuMbIe VIS OLICHKH 3HAHUH, YMeHHM I, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,
XapaKkTepu3yIMnX 3Tanbl GopMUPOBAHUA KOMIETEHIUH

1.1 KonTpoJbHbIe 3aJaHNS U MHbIE MAaTEePHAJIbI,
HCNOJIb3yeMble B IIpolecce TeKylleil aTTecTaluu

3aganus AJ151 CAMOCTOATEIbHON padoThl
Brruncnenue 3HEpreTH4eCcKuX ypOBHEW KBAHTOBBIX CHCTEM.
VYcnoBue reepanuu ngasepa.
VYcnoBue reHepanu Ma3epa Ha MOJIEKyJIaX aMMHaKa.

VYcnoBue reHepaliy Ma3epa Ha aToMax BOJOPOJa.
BapuaHTsl TOCTpOEHUS BOJOKOHHO-ONTUYECKUX YCHIIUTEIEH.

2. Cniicox BONPOCOB M (MJIH) 3aaHUi /11 IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTANMA
TecT 111 caMONPOBEPKH M0 pPe3yJibTATAM OCBOCHHUS JMCHUIIMHBI Nepes 32a4¢ToM

(Tect mpoBoauTest B YK «KBanToBasi paanogpusuka» 8 LMS Moodle)

B tecte 32 Bompoca, 3a mpaBUIIBHBIN OTBET Ha KaXKIbIi Bompoc Aaetcs 1 6amr. Ha

MMPOXOKACHUC TCCTA AACTCA BPCM 1 gac.

KonnuectBo HaOpanHbix 6amnoB He MeHee 70% OT MakCHMyMa COOTBETCTBYET OLIEHKE

«3a4TCHO».

N =

KomnuecTBo 6aminoB mensbIe 70% COOTBETCTBYET OLICHKE «HE 3aUTCHOY.

[IpuMepHBIe BONIPOCHI TECTA:
B dhopmyne BeposiTHOCTH Tepexo/ia 1aiiTe COOTBETCTBHE 0003HAYEHUH X HA3BaHUSM.
B dopmyne BeposTHOCTH Tepexoaa MPH HE MOHOXPOMATHYECKOM BO3JICUCTBUHM JaliTe
COOTBETCTBUE 0003HAUYCHUI UX HA3BAHUSM.
OTHoOlIEHNE KOJIMYECTBA 3JEKTPOHOB, Pa3MEIIEHHBIX Ha Pa3HBIX KBAHTOBBIX YPOBHSX B
COCTOSIHUM TEPMOJAMHAMHUYECKOTO paBHOBECHs, NoquuHseTcs (opmyne (BbIOpaTh U3
MPEJICTABICHHBIX BAPUAHTOB).
XapakTepHble YacTOTHl Jla3epa Ha pO30BOM pyOuHe (BBIOpaTh M3 MPEICTaBICHHBIX
BapUaHTOB).
Hcnonp3oBanne KBAaHTOBOpPa3MEpPHBIX CTPYKTYyp B akTuBHOM ob6mactu POJII'C-nmazepoB
MO3BOJISIET (BBIOpATh U3 MPEACTABICHHBIX BAPUAHTOR).
CocTtaBHbIE YacTH JIIOOOT0 Jlazepa.
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YpoBeHb J1a3epHON CHUCTEMBI, Ha KOTOPOM HAaKalUIMBAIOTCS 3apsijbl, MPEXIE YEM
c(hopMUpOBaTh JaBUHY, Ha3bIBaeTCs (BHIOPAThH U3 MPEICTABICHHBIX BAPHAHTOB).

HazoBute 4 s>ddexra, BO3HUKAIONIME B TETEPOCTPYKTYPaxX, KOTOPHIE MCHONB3YIOTCS MpPU
CO3/IaHUU JTa3€POB.

DHepreTuyecKue Nepexo/ibl B CIEKTPE KAKOro TUIA UCHOJB3YIOTCS B Ma3epe Ha MOJIEKYJax
aMMHuaka?

YacToTa Kakoro craHgapTa 4acTOThl B TOYHOCTHU BhIpakeHa B 11enbiX enunuiax CU [T'i]?
[TbezoonTuyeckuit 3¢(HeKT BO3HUKAET MO JEHCTBUEM (BBIOpaTh M3 MpPEACTaBICHHBIX
BapHaHTOB).

Kak  HaspiBaeTcsi  pabouee  BEHIECTBO,  HCIOJIb3yeMOE€ B JIIOMHUHECIICHTHBIX
npeoOpa3oBaTeNAX YaCTOTHI.

Ecnu Ha HenMHEWHBIN KpUCTaI MajaloT ABE BOJHBI, TO B KBaJAPATHYHOM MPUOIHKECHUH
HEJIMHEHHOCTH KPHUCTAJUIOM OyAyT H3JIydarcs O3JIEKTPOMArHUTHBIX BOJIH Ha 4YacTOTax
(BBIOpATh U3 MPE/ICTABICHHBIX BAPUAHTOB).

SAMP Oyner HaOmOmaThcsl B aTOMaxX W MOJIEKYJIaX CICIYIONIMX THIOB (BBIOpAaTh W3
MPEJICTABICHHBIX BAPUAHTOB).

Kakomy tumny ¢otoamnona COOTBETCTBYET CIEAyIOMIasi 3aBUCUMOCTh (DOTOTOKA OT SHEPTHU
MaJaroIIUX KBAHTOB M3Ty4YeHHsI (BHIOpATh U3 MPEICTABICHHBIX BAPHAHTOB).

Tonmuua ocBemaeMol p-o0JacTH TMOMYNPOBOJAHUKOBOTO (POTOAMONA JIOJDKHA OBITH
(BBIOpATh U3 MPEICTABICHHBIX BAPUAHTOB).

Cnmcox BONpocoB K 3a4€éTy

Yactuia B 0IHOPOAHON OECKOHEYHO ITyOOKOM MOTEHIMAIBHOM sIME.

BeposTHOCT, KBaHTOBOrO mnepexona U3 cocTosiHusl En, B cocTrosiHue En mona JNeicTBUEM
BHEIIHETO IOJISL.

B3anmoneiicTBre 3JIEKTPOMAarHUTHOTO MOJIS C BEIIECTBOM.

DJEeKTPOIUNIONBHOE B3aMMOJACHCTBHE. BeposTHOCTh aAcopOIMM W HMHIYLHUPOBAHHOTO
UCITyCKaHHS.

BeposTHOCTB nIEpexoa B Cilyyae HEMOHOXPOMATUYECKOU BOJIHBI.

B3anmoaeiicTBre TEMIOBOTO U3ITYUYEHHS C YACTULICH.

CnonranHoe uznydyeHre. COOTHOIIEHUST DUHIITEHHA.

B3aumopeiicTBue  BHEHIHET0 MOJS M KBAHTOBBIX  OOBEKTOB B COCTOSIHUH
TEPMOJMHAMHYECKOTIO PABHOBECHSI.

[Tpuntun padoTsl n1azepa. Pacxoaumocts nyda. Pesonarop. YcioBue reneparum.

30HHAas CTPYKTypa NOJYNPOBOJHUKA. Y CIIOBUE I€HEPALIUU TIOJTYTIPOBOIHUKOBOTO JIa3epa.
[Tpunuun pa®oTsl J1a3epa Ha TOMO-P-N-TIEPEXOE.

I'erepo-p-n-nepexon. D dexTsl, Bo3HUKaroLHe B HeM. Y crpoiictBo AI'C-nazepa.
[ToporoBas miI0THOCTH TOKa HHKeKIMOoHHOTrO J{I'C-na3epa.

lereponazepsl ¢ pasnenbHBIM JIEKTPOHHBIM H onTudeckuMm orpanudeHuem (POJIC-
nasepsl). ['ereponazepsl ¢ pacnpenenennoi oopatHoit cBsizpio (POAI'C POC-nazepsr).
BoJ1OKOHHBIN JIa3€pHBIN yCUIUTEIb.

Monekyna ammuaka. BpamarenbHsiid ciekTp. HBEpCUOHHBIN CIIEKTP.

VY cTpoiCcTBO KBAHTOBOI'O T'€HEpATOpa Ha ITyYKe MOJIEKYJI aMMHaKa (Masepa).

VYcnoBue peanu3aiuu Ma3epHOTO U3IyUYEeHHs B pE30HATOPE.

Y CeTpoiCTBO reHepaTopa Ha IydKe aTOMOB BOJOPOAA.

[{e3ueBbIil cTaHAAPT YaCTOTHI M BpeMeHU. Pabu- u Pam3eli-pe3oHanc.

[TpuGops! yrpaBieHus Ja3epHBIM U3ITYYSHUEM. DIEKTpoonTHUecKue 3 (eKThI.

[Tpubops! ynpaBieHus Ja3epHbIM H3IyyeHHEeM. MarHuTOONTHYECKHE U MbE300NTHYECKHE

3P PEKTHI.
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W3meneHne mokaszarens MpPEIOMIICHUS TPH DIEKTPOONTHYECKOM J(PQeKTe Ha Hpumepe
kpucrauia KDP.

DNEKTPOONTUYECKUN aMIUIUTY AHBIN MOZYJISTOP.

DJEeKTPOONTUYECKHH M aKyCTOONTHUECKUH nedekropsl. YcnoBue audpakuuu bperra npu
aKyCTOONTHYECKOM dPdeKTe.

Pazpemaromnias cnocoOHOCTh aKyCTOONTHYECKOTO AediexTopa.

[IpeobpazoBarenu gactorel. Henmueitaple ontudeckue 3 GeKThI.

[TapameTpuueckue npeodpazoBaTeNy YaCTOTHI. Y CIIOBUE BOJTHOBOTO CHHXPOHHU3MA.
[TapameTpuyecknii ONTUYECKUNA TEHEPATOP.

[TpeoOpa3oBarenb 4acTOTHI Ha aKyCTOONTHYECKOM 3 dekTe.

@oTonpruéMHUKU. XapaKTEPUCTUKU (POTONMPUEMHHUKOB.

®dotoBonbTandeckue 3pPeKTs B HEOTHOPOJHBIX CTPYKTYpax.

p-i-n-poroauon. JlaBuHHBINA HOTOINO.

SlnepHbli MarHWTHBIM pe3oHaHc. PaciieruieHue ypoBHEHW IOJ JEHCTBUEM CHIIBHOTO
MarHuTHOTO TOJIA.

N3y4eHnne BemecTBa MAarHUTOPE30HAHCHBIM METOOM.

KBaHTOBBIE yCHIINTENN HA 3JIEKTPOHHOM IIapAMarHUTHOM PE30HAHCE.

IIpaBuia BbICTaABJIEHHS OLIEHKH HA 3a4éTe

B Ouner BritoyaeTcst 0iMH TeopeTudeckuil Bompoc. Ha moaroroBky kK oTBETy maeTcst HE

MeHee 0,5 gaca.

IIo utoram 3a4€ra BEICTABISCTCS OdHA U3 OICHOK: «3a4YTCHO», «HC 3a4YTCHO».

Kpurtepun oneHnBaHNS 0TBETOB HA BONMPOCHI OMJeTa

Kpurepuii

Iloporosslii ypoBeHb
(HA «32aYTEHOY)

CootBeTcTBHe | XOTs OBl YACTHUYHOE (He OMHOCAWeecs K BONPOCY He NOONEHCUNM NPOBePKe)

0oTBeTa

BOIIPOCY

Hannuue NmeroTcst oTnenbHbIE TPUMEPHI

NMPUMEpPOB

Conepxanue [TonsTHITHBIE BOIPOCHI U3JI0KEHBI C KIacCU(PUKAIUSAME, TPOOTIEMHBIE C
0oTBeTa MMOCTAaHOBKOM MPOOJIEMBI U U3TI0KEHUEM PA3IIUIHBIX TOUCK 3peHus. imerorcs

OIMOKH WJIA TTPOOETIBI.
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