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1. Ilen ocBOEHNS TUCHMIIJIMHBI

[lensamMn ocBoeHust AucLUIUIMHBL «KBaHTOBas paguoCBsA3b» SBISETCS HM3YUYEHHE OCHOB
KBAHTOBOM TEOPUM B3aMMOJECHCTBUS M3IIyYEHHUsS C BEIIECTBOM. PacCMOTpEHBI KBaHTOBAsi TEOpPUS
CBOOOHOTO 3JIEKTPOMArHUTHOT'O TOJIs, KBAaHTOBAsl TEOPHsI B3aMMOJICHCTBUS MOJIS C BEIECTBOM.
MexaHnu3Mbpl ~ yIIUPEHMs]  CHEKTPAJIBHBIX  JIMHUM, peEJlakcalys, KBAaHTOBAas  KUHETHKA
paccMaTpUBaIOTCS C MO3MLMH KBAHTOBBIX CTAaTUCTHYECKHUX aHcamOiuel. Kypc Bkimrouaer B cebs
o0cykJeHrne Hanbolee SIPKUX MPOSBICHUI KBAaHTOBBIX 3()()eKTOB B HKCIIEPUMEHTE M MOCTICTHHIE
JOCTHKEHUS B UX TEOPETUYECKOM OIUCAHUH.

2. Mecto aucuuminnsl B crpykrype OII 6akanaBpuarta

HucuumimHa «KBaHTOBas paauocBsi3b» OTHOCHTCA K ©0a3oBoil wactu bioka 1
00pa30BaTeNbHOI MPOrpaMMbl U BXOAUT B MOAYJIb « DIEKTPOHUKA».

Jlisi OoCBOEHUsSI JAHHOM AHMCUUIUIMHOM CTYJEHTHI JOJDKHBI BIAJE€Th MaTeMAaTHYECKUM
annapaToM BEKTOPHOTO M TEH30PHOTO aHAIN3a, JHMHEHHOW anreOpsl, IudQepeHInaaIbHOTo
UCUHUCIIEHUS, YMETh PEIIaTh OCHOBHbIE THUIbI JU((EepeHINaTbHbIX YPaBHEHHUH, 3HaTh OCHOBBI
KBaHTOBOH (PM3UKHU U TEOPHH BEPOSTHOCTH.

[Tomyuennsle B kypce «KBaHTOBast paguocBsA3b» 3HAHUS HEOOXOJUMBI Ul TOHUMAaHUS
¢u3nUecKuX TPUHIMIOB (YHKIMOHHPOBAHUS W OCHOBHBIX XapaKTEPHCTUK KBAHTOBBIX
yCUJIUTENeH M TEeHepaTopoB B Ipolecce pabOThl ¢ HUMH Ha HPOM3BOJCTBE, a TAKXKE JUIA
IPOJOKEHUs 00yUeHHs B MarucTpaType 1o HampasiieHuto Pagnodusuxka.

3. Illlanupyemble  pe3yJbTaTbl  O0yYeHHsi MO JUCUUILUIMHE, COOTHeCEeHHble ¢
IJIAHUPYEMBIMH pPe3yJibTaTaMH 0CBOCHHs 00pa30BaTe/IbHON MPOrpaMMbl

IIponiecc n3yueHus AUCUUILIMHBI HAIIPaBieH Ha (YOPMUPOBAHHE CIEAYIONIUX JIEMEHTOB
komrereHmii B cootBerctBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus: CleayIoux 3HAHHM,
YMEHUH, HaBbIKOB U (MJIM) OIBITA AEATEIbHOCTH:

®opmupyemasn
NHaukaTop 10CTHAKEHUSA
KOMIIeTeH LU Ilepeyenn

KOMIETEHIINU
(xoa m MJIAHUPYEMBIX Pe3y/IbTATOB 00y4YeHHUs
(xox m (hopMyJIMPOBKA)
(¢opmyposka)
OomenpogeccnoHaJbHbIe KOMIIETeHIMA
OIIK-1 HUI-OIIK-1.2 3HaTh:
Crocoben [IpumeHsieT MaTeMaTHYECKUA | — COBPEMEHHOE MPEJCTABIECHUE O
NpUMeHATH 0a30BbIe | ammapart, pusndeckrue 3aKOHBI (OTOHHOI! CTPYKTYpE
3HaHHUS B 00J1aCTH Y TEOPUH ISl pELICHUS 3JIEKTPOMArHHTHOTO OIS
b
dusuxn 1 TpARITA/HBIX 1 — 006 0cOOEHHOCTAX 0THO(GOTOHHOTO U
pazmo@mmm u TCOPETUICCKUX 3ala4, B TOM

MHOTO()OTOHHOTO B3aUMOJCHCTBHUS OIS
C BELIECTBOM U UX KOHKPETHOM
MPOSIBIICHUU TPU TIPeoOpa3oBaHuUH,
YCUJIEHUU U T'€HEepalii KOTEPEHTHOTO

UCIIOJIb30BATh UX B | YHCIIE MEarOruyecKon
npohecCHOHATBHON | AEATETBHOCTH
JIESITEILHOCTHU, B
TOM 4HCIie B cepe

1€ 1arOr 4 ecKoii 3JIEKTPOMATHUTHOTO U3JIyYEHHS B

JIEATENHHOCTH KBAHTOBBIX YCHJINTEISIX U TEHEPATOPAX
paaro- ¥ ONTUYECKOTO AUANIa30HOB
JIJIMH BOJIH;

— KOHILIENTyaJbHOE MOHUMaHUE
MEXaHNU3MOB CO3aHUS U
(YHKIIMOHUPOBAHUS KBAHTOBBIE
YCWJINUTEJIEH U T€HePaTOPOB.

Ymers:

— pacCUYHMTBIBATh BEPOATHOCTH HAXOXKICHUA




dopmupyemasn

NHauKATOP AOCTUKEHUS

KOMIIETEHI[UA Ilepeuennb
KOMIIeTEHIIN U
(xox u IIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus
(xox u popmyIMpPOBKA)
(opmysmposka)

KBAaHTOBOW CHCTEMBI B OTIPEACIEHHOM
COCTOSAHHUU U BepOHTHOCTI/I KBAHTOBBIX
MePEX00B PA3TUYHBIX TUIIOB.
Buaagers HaBBIKAMM:
— TIOCTPOCHHUSI M YTCHHS YHEPTETHICCKIX
I[I/IanaMM KBAHTOBBIX CUCTCM.

4. O0beM, CTPYKTYpPA U coiep:KaHne TUCIHTITHHBI
O61ua$[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 3 3a4YCTHBIC CIUHUIIBI, m aKaz. gaca.

JlucuuiuiiHa peaau3yercss ¢ MPUMEHEHHEM JIMCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHIM
(J10T), mpemocraBisieMbIx 00pa30BaTEIbHOM TIOIMIAAKONW «DICKTPOHHBINH yHUBepcuTeT Moodle

Spl'Y».
Ne Tembl (pa3aeibl) Buabl yueOHbBIX 3aHATHIA, DopMBbI TEKYLLETro
n/m AUCHHUTIIJIHHBI, BKJIIOYASl CAMOCTOSITEIbHYI0 | KOHTPOJISAA YCIE€BAEMOCTH
HX CcO/iep:KaHHe padGoTy CTYAEHTOB,
U UX TPYI0E€MKOCTh dopMa NpoMeKyTOUHOI
o (B akageMHYeCKHUX 4acax) aTTecTAMHU
3 Konrakrnas pagora (no cemecmpam)
g o| 2| 5|8 | B ®opmut 30 u JOT
S 2l 8 B2y 2 | PopnwdOud
= 2 S| E|2E s¢g (npu nanuuuu)
= = = = = & = @
5| E| & 2|EZE g%
Sl g1 8| 2l8¢gl 8"
5 = g E §
1 |BBencnue. 8 1
6 mom uucie ¢ 30 u J[OT 0,5
KBanroBas Teopust KosoxkBruyM 1o TeMam ist
2 B3aUMOJCUCTBUSA 8 4 8 05 CaMOCTOSTEIBHON pabOTHI.
3JIEKTPOMATHUTHOIO TOJIS ’ Bompocs! u3 ciiricka k
C BEIECTBOM 3a4CTy.
6 mom wucie ¢ 30 u J[OT
Kommoxsuym o Temam st
3 |JTasep 8 5 4 05 ;:SaMOCTo;ITeanoﬁ padoTHI.
OTIPOCHI U3 CIIHCKA K
3a4€Ty.
6 mom wucne ¢ 30 u JJOT
Konnoksuym no temam asst
4 KBaHTOBBII reHeparop Ha 8| 21 3 05 CaMOCTOSITEIbHON pabOTHI.
IMy4YKe MOJIEKYJ aMMHaKa ' Bomnpocs! u3 ciucka K
3a4€Ty.
6 mom uucne ¢ 30 u JJOT
KomnmokBuym mo temam Juist
5 CrangapTsl 4aCTOTHI U 8 5 1 05 CaMOCTOSATEIHHON pabOTHI.
BpEMEHU ’ Bompocs! u3 criucka k
3auéTy.
6 mom wucie ¢ 30 u J[OT
6 S nepHblil MarHUTHBIN 8 9 2 0.5 Bog'pocm M3 CIIHCKA K
pE€30HAHC 3a4éTy.




6 mom yucne ¢ 30 u JJOT 1
KonnokBuym no remam Jist
7 [TonynpoBOAHUKOBBIE 8 2 4 05 5 |camocTosTeNbHOM paboTHI.
J1a3epsl Bornpock! u3 ciincka k
3a4€Ty.
6 mom uucie ¢ 30 u JJOT 1
8 [TpuGops! yrpaBieHus 8 9 2 05 2 Boqpocm U3 CIHCKA K
JIA3€PHBIM U3JIYUYEHUEM 3a4€Ty.
6 mom wucne ¢ 30 u JJOT 1
KosnokBruyM 1o TeMam st
BonokoHHbIe n1a3epbl U CaMOCTOSITEIbHON pabOTHI.
9 8 2 2 0,5 1
JIa3€pPHBIE YCUIMTEIN Bompocs! u3 crnircka k
3a4éry.
6 mom wucie ¢ 30 u JJOT 0,5
10 |@oTonpuEmHuK 8| 2|2 0,5 o [Bompocki 3 cricka Kk
3a4éTy.
6 mom uucie ¢ 30 u J[OT 1
11 BeeneHne B KBaHTOBYIO 8 | 25| 2 05 6 Boqpocm U3 CIHCKA K
KpUnrorpaduro 3a4éTy.
6 mom uucie ¢ 30 u J[OT 1
8 0,3 | 2,7 |3auér
Tect 11 caMOIPOBEPKU
6 mom yucne ¢ 30 u JJOT 1 |10 pesyibTatam
OCBOCHUSI AUCHUIIIINHBI
OVK ¢ LMS Moodle
Bcero 3a 8 cemecTp 45 | 30 5 103 27,7
72 yaca
6 mom uucne ¢ 30 u JIOT 11
HUTOI'O 45 | 30 5 103]| 27,7
6 mom uucne ¢ 30 u 0T 11

Ipumeuanue: obvem (8 uacax) camocmosamenbHoOU pabomvl 8 pamMKax YCMAaHO81eHHO20 OAHHO
PIIJ xonuuecmea uacos, evinoansemou cmyoenmom c npumenenuem S0 u JOT (8 DVK
«Ksanmosas paouocsssv» 6 LMS Moodle), onpeodensiemes kaxcovim cmyoenmos 6 3asucumocmu
Om YPoeHs €20 N0O2OMOBKU U CNOCOO08 BbINOIHEHUsL 0AHHO20 8U0a pabom.

Conep:xaHue pa3ie0B IMCUUILINHBI

Paszoen 1
Beeoenue

1.1. Ilpeamer U HWcTOpUYECKasi CIIpaBKa Pa3BUTHUS KBAHTOBOW paavO(U3MKU U KBAHTOBBIX
KOMMYHUKAIAM.
1.2. Yactuna B 0AHOPOIHOM OECKOHEUHO ITyO0KOM NOTEHIIMATIBHOH SIMe.

Pa3zoen 2
Keanmoeasn meopus e3aumooeiicmeus InNeKmpomMacHUMHO20 ROJIS C 6eU{eCMEOM

2.1. BeposTHOCTh KBAaHTOBOTO MEPEX0/a.
2.2. BzaumogeiicTBue 3J€KTPOMAarHUTHOTO TOJIS C BELLIECTBOM.
2.3. DIIEKTPOAUTIONBHOE B3aUMOJICHCTBHE.




2.4.
2.5.
2.6.
2.7.
2.8.
2.9.

3.1.
3.2.
3.3.
3.4.

4.1.
4.2.
4.3.

5.1.
5.2.

BeposTHOCTE a1copOIIMHU ¥ BBIHYKICHHOTO UCITyCKAHUSI.
BeposTHOCTE IEpexoa B Ciiyyae HEMOHOXPOMATHUYECKOUW BOJIHBI.
BzaumopeiicTBue TEMIOBOrO U3IyUYEHUS C YACTULICH.

CrnoHTaHHOE U3ITyYEHHE.

CooTHotieHust DUHIITEIHA.

B3aumopeiicTBue  BHENIHETO TMOJS M KBAaHTOBBIX  OOBEKTOB
TEPMOJIUHAMUYECKOTO PABHOBECHSI.

Paszoen 3
Jazep
[Tpunnun pa®oTsl Nazepa.
PacxonumocTs nyya.
Pesonarop.
VYcnoBue reHepanym.
Pa3zoen 4

Keanmoeniit 2eHepamop Ha nyuKe mMoJieKyi ammuaka

CHeKTpBI MOJICKYJIbI aMMHUAKa.

VY cTpolcTBO KBAHTOBOT'O T€HEpaTOpa Ha ITyYKe MOJIEKYJI aMMHaKa (Masep).

Ycnosue pean3anu Ma3epHOro U3JIy4YCHH B pC30HATOPC.

Paszoen 5
Cmanoapmol yacmomul u 6pemenu

Y CTpoiCTBO reHepaTopa Ha IIydKe aTOMOB BOJOPOAA.
[{e3ueBblil cTaHAAPT YaCTOTHI U BPEMEHU.

Paszoen 6
Hoepnuotit macnummbwlit pezonanc

I/I3y‘-IeHI/I€ BCIICCTBA MAarHMTOPE30HAHCHBIM MCTOIOM.

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

1.1,

8.1.
8.2.
8.3.

Paszoen 7
Ilonynposoonuxogsle nazepul

30HHAas CTPYKTYypa MOTYNPOBOIHUKA.

Cratuctuka ®epmu-/lupaxa.

Jlazep Ha MOTyNPOBOIHUKOBOM rOMO-P-N-TIepexo/e.
[TomynpoBOAHUKOBBIE TETEPOCTPYKTYPHI.

Jlazep Ha aBoitHOI retepocTpyktype (AI'C-nazep).

B

COCTOAHUH

I'eTeponasep ¢ pa3nenbHbIM 3JIEKTPOHHBIM M onTHueckuM orpanuuenusmu (POAIC-

Jasep).

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

Paszoen 8
IIpuéboput ynpasnenus nazepHvim UziyueHuem

JIuHelHbII 1 KBaIpaTUIHBINA JIEKTPOONITHYECKHUE d(PPEKTHI.
Maruauroontudeckuit 3P hexT.
[Tee300nTHueckmii 3P dekT.



8.4. OnTudeckuii MOAYIATOP.

8.5. Dnektpoontuyeckuii aedaexTop.

8.6. AxycToonTHueckuii 1eQIIeKTOP.

8.7. Henunelinbie ontrueckue 3¢ (HeKTol.

8.8. [Tapamerpudeckue mpeoOpa3oBaTeIIN YaCcTOTHI.
8.9. [TapameTpuueckuii ONTHUECKUI TeHEPATOP.

Pazoen 9
Bonokounsle nazepel u nazepuvie ycuaumenu

9.1. BonmoKOHHBIH JIa3ep Ha OCHOBE KBAapIIEBOT'O BOJIOKHA aKTUBUPOBAHHOTO HOHAMU dPOHSI.

Paszoen 10
DomonpuémHuxu

10.1. Xapaktepuctuku GOTONPHUEMHHUKOB.

10.2. doroBompTanmdeckue 3H(HEKTH B HEOTHOPOIHBIX CTPYKTYPAX.
10.3. p-i-n-porommos.

10.4. JlaBuHHBIHA (HOTOAMOI.

Pazoen 11
Beeoenue ¢ keanmogyro Kpunmozpaguio

11.1. Kpartkas uctopus kpunrorpapuu.

11.2. [udpoBanue CHMMETPUIHBIM KITFOYOM.

11.3. HludpoBaHre aCHMMETPUYHBIM KIIFOUOM.

11.4. KsanroBoe mmudpoBaHue (KBaHTOBOE pacnpeneneHue kiouein — QKD).
11.5. OcHOBBI KBAaHTOBOM KpUMITOTpapUH.

11.5.1.  TIpocTpaHCTBO KBAaHTOBBIX COCTOSIHUH.

11.5.2. KBaHTOBas cymnepno3uIus.

11.5.3.  KpanrtoBas cynepro3unus ¢ He3aBUCUMBIMU COCTOSIHUSIMH.
11.5.4.  Tlocrymat KBaHTOBOTO U3MEPCHHSI.

11.5.5. H3mepeHue Noasipu3alMOHHBIX COCTOSHUM (HOTOHA.

11.6. Ontryeckue KOMIIOHEHTHI CHCTEM KBAaHTOBOM KpUIITOTpadum.

11.7. Cpena pacnpocTpaHeHUs.

11.8. Peamm3zammu QKD.

11.9. Tocrobpabdorka QKD.

11.10. OrpannveHue JIMHBI KBAHTOBOT'O KaHaa M CIIOCOOBI €€ yBETMUCHHUS.
11.11. MeTozp! B3710Ma CUCTEM KBAaHTOBOM KpUIITOrpaduu U 3aIUTA.

5. O0pa3oBaTe/IbHbIe TEXHOJIOTHH, B TOM 4YHCJ€ TEXHOJOIMH FJIEKTPOHHOI0 O0y4eHHs W
JUCTAHIHOHHbIE 00pa3oBaTe/ibHbIe TEXHOJOTHH, HCHOJb3yeMble TPH OCYIIeCTBJIEHUH
00pa3oBaTe/ILHOIO NMpouecca mo JMCUMILIHHE

B nporiecce o0ydeHust HCMIONIB3YIOTCS CIASAYIOIIHME 00pa30BaTEIbHBIC TEXHOJIOTHH:
BBognasi Jiekums — JaeT MEpBOE IEJIOCTHOE TMPEJCTaBICHUE O JUCLUMIUIMHE U
OPHUEHTHPYET CTYJICHTa B CHUCTEME W3YUYeHHUs NaHHOW MUCHUIUIMHBI. CTYIEHTBI 3HAKOMSTCS C
HAa3HA4YCHUECM U 3aJavaMinu Kypca, €ro pOHI:IO U MECTOM B CHCTEMC yqe6H1>1x JUCHUIIJIMH U B
CHUCTEME TOATOTOBKM B IesioM. JlaeTcsi KpaTkuii 0030p Kypca, UCTOpPHUS Pa3BUTHS HAyKH W
HpaKTI/IKI/I, JOCTUXKXCHUA B 3TOI>1 cq)epe, HUMCHA U3BCCTHLIX yquHx, HN3J1araroTcCsa HepCHCKTI/IBHBIC
HampaBjieHUs ucclenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS  METOAUYECKHE U



OpraHHU3al[MOHHbIE OCOOEHHOCTH paboOThl B paMKax JaHHOW AHMCLUUIUIMHBI, a TaKXKe JaeTcs
aHaJIu3 PEKOMEHIyeMOM yueOHO-METOIMUECKOM IUTepaTyphl.

AxageMu4ecKasi JeKIus (WIK JEKIHs 00ILEero Kypca) — ociieJ0BaTeIbHOE U3JI0KEHHE
MaTepuasga, OCYyIIECTBISEMOE IPEHMYIIECTBEHHO B BHUAEC MOHOJIOra IpernojaBaTels.
TpeboBaHusl K akaJeMUYECKOM JIEKIIMU: COBPEMEHHBI HAy4yHBIH YpPOBEHb W HACBIILIEHHAs
UHPOPMATUBHOCTh, yOeIUTeNbHAs apryMeHTalus, JOCTyNHas W TOHSATHas pedb, 4YeTKas
CTPYKTypa W JIOTHKA, HAJIMYKME SPKUX MPUMEPOB, HAYUYHBIX JIOKA3aTEIbCTB, OOOCHOBAHHIA,
¢dakToB.

IIpakTH4Yeckoe 3aHSATHE — 3aHIATHE, ITOCBAIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HaBBIKOB U 3aKPEIUICHUIO TIOJYUYEHHBIX HA JIEKIUU 3HAHUH.

B mpornecce 00y4eHHs HCIONB3YIOTCS CIEAYIOMNE TEXHOJIOTHH 3IEKTPOHHOTO 00yUeHHs
Y TUCTaHIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH:

DJIeKTPOHHBIH y4eOHbIH kypc «KBaHTOBasi paguocBsizb» B LMS DiextponHbIii
yuusepcurer Moodle SIpI'Y, B koTopom:

- TIPEACTaBJICHBI TEKCTHI JIEKIUH 110 OTACIHHBIM TeMaM TUCIHILUIHHEI,

- OCYIIECTBJSIETCS NPOBEACHHWE OTIACIHBHBIX  MEPONPHITUH  TEKYIIEro  KOHTPOJIS
yCIIEBaEMOCTH CTY/ICHTOB;

- TpeACTaBIEH CHOHCOK Yy4YeOHOW IJIUTEepaTyphl, pPEKOMEHAYeMOH sl  OCBOCHHMS
JVICTIATUTHHEL,

- mpezacraBieHa WHpopManms o (opMe W BpPEMEHH IPOBEACHHS KOHCYJIBTALUH 10
JMICIIUTUIAHE B PEKUME OHJIAH;

- mocpeacTBOM  (opyMa  OCyIIECTBISETCS CHHXpPOHHOE H  (WJIM) aCHHXPOHHOE
B3aUMOJICHCTBHE MEXTy OOydYaloNMMHUCS W TpETNofaBaTeleM B paMKax HW3ydeHHs
JMCIUTLIHHBL,

MIPECTABIICHBI MPaBHUJIA TIPOXOXKACHHUS aTTECTALNH 110 TUCIUILTHHE.

6. IlepeyeHb JIMIIEH3HOHHOT0 M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaAMMHOIO
o0ecrevyeHusi, HMCNOJIb3yeMOr0 IPH OCYLIECTBJICHMH 00pPa30BaTeJbHOIO Iponecca Iio
AMCUHMILINHE

B mpouecce ocymiectBieHuss 00pa3oBaTENbHOTO — Ipolecca MO AMCHUILIIMHE
UCIIOJIB3YIOTC:

Uit (popMHpOBaHUS MAaTEpUANIOB AJIs TEKYIIETO0 KOHTPOJISI YCIEBAEMOCTH U MPOBEACHMUS
IPOMEKYTOUHOM aTTecTaluy, A1 (OPMUPOBAHUS METOIMUYECKUX MAaTEPUANIOB 110 AUCIUILIUHE:

- mporpammbl Microsoft Office;

- u3narenbcekas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMeHHBIX NPO(ecCHOHAJBHBIX 0a3 JaHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYHIECTBJIECHHH 00Pa30BaTEJIbHOIO MpoLecca 1o
JUCUMILINHE (TPH He00X0IMMOCTH)

B mpomecce ocymectBieHus — 00pa3oBaTENBHOTO — MIpolecca MO JUCIHIUIMHE
UCITIOJIb3YIOTCSA:

ABToMaTtusupoBaHHas  OubOnIMoTeyHO-MHPOpManmonHas cucrema «BYKH-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb, OCHOBHOII W  /IONMOJIHUTEJIbHON  y4eOHOH JHTepaTypbl, pecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTH «HMHTepHer» (MpPH HEOOXOAMMOCTH),
PeKOMEeHAyeMbIX /151 0CBOCHHMS AUCHHMIIIUHBI

a) OCHOBHAasl JIUTepaTypa

1. Adonun, A. A., KBanroBas paanodusuka: y4ued. mocodbue ans By3oB / A. A. AdoHuH ;
SApoci. roc. yH-T, Spocnasins, SApl'Y, 2009, 98c.

2. Ilteikos, B. B., KBanroBas pamnodusnka: yued. mocodue s By3os / B. B. IlIteikos, M.,
Axanemus, 2009, 335c¢.

3. Ksanroas pamunodusuka: yued. mocobue mis By3oB / moxa pen. B. . Umxkuka, CII6., U3a-
Bo CIIOI'Y, 2004, 688c.

4. Ilyxa, A. A. DnexktpoHuka B 4 4. Yacte 3. KBaHTOBas u omnTuuyeckas 3JIEKTPOHHKA :
yuebHuk g By30B / A. A. lllyka, A. C. Curos ; orBeTcTBeHHBI! penaktop A. C. Curos. —
2-¢ m3a., ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2021. — 117 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-01870-7. — TekcT : anekTpoHHbIH // OOpa3oBaTenbHas
wiatdopma IOpaiir [caiir]. — URL: https://urait.ru/bcode/470590
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1. DnexrponHas 6nbmuoTeka yueOHbIX MaTepuanoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

9. MaTepuajbHO-TeXHHYeCKas 0a3a, He0OXoAUMAs 1/ OCYIEeCTBJIEHUSI 00Pa30BaATEJIHLHOTO
npouecca no JUCHHUILINHE
MarepuanpHo-TexHUYECKas 0aza, HeoOXoauMast ISl OCYIIECTBICHHUs] 00pa30BaTEILHOTO
nmpounecca no JUCHUILIMHE BKIIIOYACT B CBOH cOCTaB CIICIINAJIbHBIC IIOMCIHICHU A
— y4eOHbIe ayIUTOPUU AJIs1 IPOBEJCHUS 3aHATHI JIEKIIMOHHOTO TUIIA;
— y4eOHbIC ayAUTOPUH JJIS POBEJCHUS MTPAKTUUECKUX 3aHATHH (CEMUHAPOB);
— yu4eOHbIe ayIUTOPUU AJIsl IPOBEACHUS TPYIIOBBIX M MHIUBUIYATbHBIX KOHCYJIbTAIIUM,
— yueOHble ayIUTOPUHU [UIsl TPOBENEHHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUYHOM
aTTeCTalluu,
— MNOMCUICHHUSA OJIsA CaMOCTOSITEIILHOUN pa6OTBI;
— IMOMCHICHUA IJid XpaHCHUA U HpO(i)I/IJ'IaKTI/ILIeCKOFO 06CJ'IY)KI/IB3HI/IH TEXHUYCCKUX
CpEACTB OOy4YCHHS.
CHGLII/IaHI:HBIe MOMCIIICHHA YKOMIIJICKTOBAaHbI CpCACTBAMU O6y‘IeHI/I5I, CJIyXallluMu JJIs1
MIpPEACTaBICHUS YUueOHOW HH(POpMAIMK OOJIBIIION ay IUTOPHH.
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[TomemeHust 1T CaMOCTOSATEIBHONH PAa0OTHl O0YYAONIUXCS OCHAIICHBI KOMITBIOTCPHOM
TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOUCHHS K ceTH «MHTepHeT» M oOecredeHneM J0CTyma K
AJIEKTPOHHON MH(OpPMAIIMOHHO-00pa3oBaTenbHOU cpeae Spl'yY.
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Crapumii npenogaBaTens Kadeapsl
MHTEJUIEKTYaJTbHBIX WH(POPMAIIMOHHBIX
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Q0NIHCHOCb, YUeHas CIenetb noonuce U.0. Damunus



IIpuioxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«KBaHTOBasi paMOCBA3b»

DoHJ OLICHOYHBIX CPEICTB
JJIS TIPOBe/IeHUs TeKyIleil U MPOMEe:KYTOYHOM aTTeCTAllUN CTYIeHTOB
0 JUCIHUILINHE

1. TunoBble KOHTPOJIbHBbIE 32/IaHUSI UJIM HHbIE MAaTepHaJIbI,
Heo0X0AuMBbIe VISl OLCHKH 3HAHUH, YMEHHM I, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,
XapaKkTepu3yInX 3Tanbl GopMUPOBAHUA KOMIETEHIUH

1.1 KoHTpoJbHbIe 32IaHUS ¥ HHbIE MATEPHAJIbI,
HCIO0JIb3yeMble B Npolecce TeKyllel aTTecTaluu

3aganus AJ151 CAMOCTOATEIbHON padoThl

Brluncnenue 3HEpreTHYeCKUX YpOBHEH KBAHTOBBIX CUCTEM.
YcnoBue reHepanuu gasepa.

YcnoBue renepanun Ma3epa Ha MOJICKYJIaX aMMHAKa.
VYcnoBue reHepany Ma3epa Ha aToMax BOAOPOJa.

BapuaHTsl TOCTpOEHNS BOJJOKOHHO-ONTUYECKHUX YCUIIATEIEH.

2. Ciucoxk BONPOCOB M (WJIM) 3a/IaHMI /151 TPOBeAeHUsI IPOMEeKYTOYHON aTTecCTAUM

Tect 1715 caMONpPoOBEPKH MO Pe3y.IbTaTaM 0CBOEHHS THCHUIINHBI Nepe] 3a4éToM
(tect mpoBoautcsi B YK «KBanroBas paauocssizs» B LMS Moodle)

B tecte 32 Bompoca, 3a mpaBUIIBHBIN OTBET Ha KaK bl Bompoc Aaetcs 1 6amr. Ha
MIPOXOXKICHHUE TECTa JaeTcs BpeMs | yac.

KonnuectBo HaOpanubix 6amnoB He MeHee /0% OT MakcUMyMa COOTBETCTBYET OLIEHKE
«3a4TECHOM.

KonnuecTBo 6aminoB mensbite 70% COOTBETCTBYET OLICHKE «HE 3a4TCHO».

IIpyMepHBIE BOIIPOCHI TECTA:

1. B ¢opmye BeposSsTHOCTH Mepexoia JaiTe COOTBETCTBIE 0003HAUCHUI X HA3BAHUSIM.

2. B dopmyne BEpOATHOCTH mMepexoaa NP HE MOHOXPOMATHUYECKOM BO3JICUCTBUHM JalTe
COOTBETCTBUE 0003HAUCHUI UX HA3BAHUSM.

3. OTHOIIEHHE KOIMYEeCTBa 3JEKTPOHOB, Pa3MELIEHHBIX HA pa3HbIX KBAHTOBBIX YPOBHSX B
COCTOSIHUM TEPMOAMHAMHUYECKOTO paBHOBECHs, NoguuHseTcs (opmyne (BbIOpaTh u3
IPEJICTABICHHBIX BAPHAHTOB).

4. XapakTepHble 4YacTOTHl Jla3epa Ha pO30BOM pyOuHEe (BBIOpaTh U3 MpPEICTaBICHHBIX
BapUAHTOB).

5. Hcnonp3oBaHue KBaHTOBOpa3MEpPHBIX CTPYKTyp B akTuBHON ob6mactu POJI'C-nmazepoB
MO3BOJISIET (BBIOpATh U3 MPEACTABICHHBIX BAPUAHTOB).

6. CocraBHbIE YacTH JI0O0T0 J1a3epa.
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10.
11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

22.
23.

P w

O Noa

10.
11.
12.

YpoBeHb J1a3epHONl CUCTEMBI, Ha KOTOPOM HAaKalUIMBAIOTCS 3apsibl, MPEXIE YEM
c(hopMHpOBATH JIaBUHY, Ha3bIBaeTCs (BBIOPATH U3 MPEACTABICHHBIX BAPHAHTOB).

HazoBure 4 s>ddexra, BO3HUKAIOMNE B TETEPOCTPYKTYPaX, KOTOPHIE MCHONB3YIOTCS TpPU
CO3JIaHUM JIa3€POB.

DHepreTuyecKue Nepexo/ibl B CIEKTPE KAKOro TUIA UCIOJB3YIOTCS B Ma3epe Ha MOJIEKYJax
aMMHaka?

YacToTa Kakoro cTaHaapTa 4acTOThl B TOYHOCTH BhIpakeHa B 1enbiX enunumax CU [T']?
[Tbe3oonTuuecknii 3¢dekr Bo3HUKAeT moxa JeiicTBUeM (BbIOpaTh M3 NPEICTaBICHHBIX
BapHaHTOB).

Kak  HaspiBaeTcss  pabodee  BEIIECTBO,  HCHOJNb3YyeMOE€ B  JIFOMMHECLEHTHBIX
npeoOpa30BaTeNsAX YaCTOTHI.

Ecnu Ha HenMHENHBI KpUCTAJUT MaJaloT JBE BOJIHBL, TO B KBAaJPAaTUYHOM HPUOIMKEHUU
HEJIMHEWHOCTH KPHUCTAJUIOM OyAyT H3JIydarcs OSJIEKTPOMArHUTHBIX BOJIH Ha 4YacTOTax
(BBIOpATh U3 MPEICTABICHHBIX BAPUAHTOB).

SAMP Oyner HaOmOmaThcsl B aTOMaxX W MOJICKyJIaX CJCAYIONIMX THIIOB (BBIOpaTh H3
IpEeCTaBICHHBIX BAPUAHTOB).

Kakomy tuny ¢oTtoamnona COOTBETCTBYET ClEAyIOUIast 3aBUCUMOCTh (DOTOTOKA OT SHEPTHU
Na/lalolIMX KBAaHTOB U3JIy4eHUs (BbIOpaTh U3 NPECTAaBICHHBIX BAPUAHTOB).

Tonmuua ocBemaeMol p-o0JacTH MOMYNPOBOJAHUKOBOTO (OTOAMONA JIOJDKHA OBITh
(BBIOpATh U3 MPEICTABICHHBIX BAPUAHTOB).

HazoBute mpenmymiecTBa KBaHTOBOTO MIM(pPOBaHUS (KBAHTOBOTO paCIpENCICHUS KIIOUYer
— QKD) no cpaBHeHHMIO C KJIacCHYECKMMM CHCTeMaMM Kpumrtorpaduu (BeIOpaTh Hu3
IIPEJICTAaBICHHBIX BAPUAHTOB).

W3mepenne nonspu3almoHHBIX cocTosiHUN (oToHa B Oasucax {|H), [V)}, {|D), |A)}, {IL),
|R)} u mpousBonbHOM Oasuce (BIOpATh M3 MPEACTABICHHBIX BAPHAHTOB).

Kakue BapuaHTBl NMOCTPOEHUS OAHO(POTOHHBIX HMCTOYHHKOB CYIIECTBYIOT (BbIOpaTh H3
IPEJICTAaBICHHBIX BAPUAHTOB).

Kakue BapuaHThl CcO34aHUs 3alyTaHHbIX (OTOHOB CYWIECTBYIOT (BbIOpaTh U3
IIPEJICTAaBICHHBIX BAPUAHTOB).

HazoBute BapuanTsl peanuzaunu QKD (BbIOpaTh U3 MpeICTaBIEHHBIX BAPUAHTOB).
HazoBwure stamnsr mocrodpadorkn QKD (BbIOpaTh U3 MpeACTaBICHHBIX BAPHAHTOB).
Vkaxure BapuaHTbl yBeJWdeHus paccrosHus nepegaun QKD  (BeiOpats  u3
IIPEJICTAaBICHHBIX BAPUAHTOB).

Cnncok BONMPOCOB K 3a4€Ty

Yacrtuiia B 0IHOPOIHOM 0€CKOHEYHO TTy0O0KOM MOTEHIIMATBHOM SMe.

BeposiTHOCTE KBaHTOBOrO mepexona u3 coctosiHus En B coctosHue Em mop neiictBuem
BHELIHETO IOJIS.

B3anmoneicTBre 31€KTPOMarHuTHOTO IOJIS C BEIECTBOM.

ONEeKTpOIUNONbHOE B3auMMOJAEHCTBHE. BeposTHOCTh aacopOUMM W HMHIYLHUPOBAHHOTO
UCITyCKaHHS.

BeposTHOCTE nIEpexoa B cllydae HEMOHOXPOMAaTHYECKOM BOJIHBI.

BzaumopeiicTBue TEMIOBOrO U3Ty4YEHUS C YACTULICH.

CnonTansHoe uznyuyenue. COOTHOLIEHHs DUHIITEHHA.

B3aumonelictTBue  BHEHIHEr0  MOJS W KBAaHTOBBIX  OOBEKTOB B COCTOSSHUU
TEPMOJUHAMHYECKOIO PABHOBECHSI.

[punun padots! nazepa. Pacxomumocts myda. Pesonarop. YcnoBue reHeparum.

30HHAas CTPYKTypa NOJYNPOBOJHUKA. Y CIOBUE I€HEPALIMU MOJYTIPOBOIHUKOBOTO JIa3epa.
[Mpuniun paboTs! 1a3zepa Ha rTOMO-P-N-TIepexoe.

['eTepo-p-n-nepexon. DddexTsl, BozHuKaromue B HeM. Y crpoiictBo JAI'C-na3zepa.
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13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.

46.

[Toporosas mioTHOCTH TOKa MHKeKIMoHHOTrO J{I'C-n1azepa.

['eTeponazepsl ¢ pa3feNbHBIM DIIEKTPOHHBIM W omnThueckuM orpanudenueMm (POIIC-
nasepsl). ['ereponazepsl ¢ pactpenenennoit oopatHoit cszbio (POAI'C POC-nazepsr).
BoJIOKOHHBIN a3epHBIN YCUIIUTED.

Monekyna ammuaka. BpamarenbHsiid crieKTp. IHBEpCHOHHBIN CHEKTP.

YcTpoicTBO KBAHTOBOTO TeHEpaTOpa Ha MyYKe MOJIEKYJ aMMHaKa (Maszepa).

VYcnoBue peanuzanuy Ma3epHOro U3IyYEHUs B pe30HATOpE.

VYerpoiicTBO reHepaTopa Ha IydyKe aTOMOB BOJOPOA.

[le3ueBbIit cTaHAapT YaCTOTH U BpeMeHu. Pabu- u Pam3eii-pe3oHanc.

[Tpubops! yrpaBieHus Ja3epHBIM H3TyYCHHEM. DIEKTpoonTHYecKnue 3 (HeKThI.

[Ipubops! ympaBiieHUs JIa3epHbIM H3TyuyeHHEeM. MarHMTOONTUYECKUE U MbE300NTHYECKUE
3¢ exTsI.

N3menenue moxasaTens MPEIOMIICHUS TPHU DJIEKTPOONTHUYECKOM 3(dexTe Ha mpumepe
kpuctamia KDP.

ONEeKTPOONTHYECKUN aMIUIUTY AHBIN MOIYJISTOP.

DNEKTPOONTHYECKUN M aKyCTOONTHYeCKUid AeduekTopsl. YcnoBue audpakuuu bperra mpu
aKyCTOONTHYECKOM dPdeKTe.

Paspemmaroniast cmocoOHOCTh aKyCTOONTHYECKOTO AeieKTopa.

[IpeobpazoBarenu yactorel. HenmuHeiHble onTrdeckue d3PPEeKTHI.

[TapameTpuueckuie mpeoOpa3oBaTeIN YaCTOTHI. Y CJIOBHE BOJHOBOTO CHHXPOHHU3MA.
[TapameTpudecknii ONTUYECKUNA TEHEPATOP.

[TpeoOpa3oBaresnb 4aCTOTHI Ha aKyCTOONTHUECKOM 3 deKTe.

@DoTonpruéMHUKH. XapaKTEPUCTUKU (POTONPUEMHHUKOB.

®doroBonbTandeckue 3hpPexTsl B HEOTHOPOAHBIX CTPYKTYPAX.

p-i-n-poroauos. JlaBuHHBIH HOTOAUOI.

SlnepHbli MarHWTHBIM pe3oHaHc. PaclueruieHue ypoBHEHW IMOJ JAEHCTBUEM CHIIBHOTO
MarHMTHOTO MOJS.

N3yueHne BelecTBa MArHUTOPE30HAHCHBIM METOJIOM.

KBanroBoe mmdpoBanue (KkBaHTOBOE pacnpeaenenue kimodeid — QKD), ero nmpenmymecTsa
10 CPaBHEHUIO C KIIACCUYECKUMU CUCTEMAMU KPUIITOTpa(UH.

[IpocTpaHCTBO KBAaHTOBBIX COCTOSIHUM.

KBaHTOBas Cyneprno3uius ¢ HE3aBUCUMBIMHU COCTOSTHUSIMH.

[TocTynat KBaHTOBOTIO U3MEPEHMUSL.

M3mepenune mossipu3allMoOHHbIX cocTosiHui GoToHa B Oasucax {|H), [V)}, {|D), |A)}, {|L),
|R)} u mpousBonbHOM Gasuce.

OnHO(OTOHHBIE HCTOYHUKH U UCTOYHUKH 3aITyTAaHHBIX (DOTOHOB.

OnHO(hOTOHHBIE 1ETEKTOPHI.

Bapuantsl peanmzanuu QKD.

[TocTrobpaborka QKD.

[TpyunHBl OTpaHUYEHUS JUIMHBI KBAHTOBBIX KAHAJIOB M CIHOCOOBI YBEIMUYEHHUSI PACCTOSHUS
nepeaaun QKD.

MeTto/1b1 B3710Ma CUCTEM KBaHTOBOI KpunTorpadpuu.

IIpaBusia BbICTaABJIEeHHS OLIEHKH HA 3a4éTe

B Ouner BritouaeTcs OJIMH T€OpeTUYECKUid Borpoc. Ha moaroToBKy K OTBETY JaeTcsi HE

meHee 0,5 yaca.

IIo utoram 3a4€ra BEICTABISCTCS OOHA U3 OICHOK: «3a4YTCHO», KHEC 3a4YTCHO».
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Kpurtepun oueHnBaHNs 0TBETOB HA BONPOCHI OMJeTa

Iloporosslii ypoBeHb

Kpurepuii (Ha «32YTEHO»)
CoorBercTBHe | XOTs OBl YaCTUUHOEC (He omHOcCAUujeecs: K 60NPOCy He NOOAEHCUM NPOBePKe)
0TBeTa
BOIIpPOCY
Hannuue Nmerotes oTnenbHbIe TPUMEPHI
NpuMepoB
Conep:xanue [TonsTHiiHBIE BOIPOCHI U3JI0KEHBI C KIaccu(pUKaIUsIMU, TPOOIEMHBIE C
oTBeTa MMOCTAHOBKOM MPOOJIEMBI U U3TI0KEHUEM PA3IMIHBIX TOUEK 3peHus. Mimerorcs

OIMOKH WJIA TTPOOETIBI.

13




	Направление подготовки
	Раздел 1
	Раздел 2
	Раздел 3
	Раздел 4
	Раздел 5
	Раздел 6
	Изучение вещества магниторезонансным методом.
	Раздел 7
	Раздел 8
	Раздел 9
	9.1. Волоконный лазер на основе кварцевого волокна активированного ионами эрбия.
	Раздел 10
	Раздел 11
	Фонд оценочных средств
	1. Типовые контрольные задания или иные материалы,
	1.1 Контрольные задания и иные материалы,
	Задания для самостоятельной работы
	Список вопросов к зачёту



