MMHOBPHAYKHN POCCHUHA
®EJIEPAJTLHOE I'OCYJIAPCTBEHHOE BIOJ’KETHOE OBPA30BATEJILHOE YUYPEK/IEHUE
BBICIIET'O OBPA3OBAHMS

«BOPOHEKCKHWI T'OCYJIAPCTBEHHBIA YHUBEPCUTET»
(®I'BOY BO «BI'Y»)

YTBEPXJAKO
\};ﬁaseﬂymmwﬁ Kadpeapom

// HOTUKA_ U CMEKTPOCKONUn
V/'/L (OBumHHMKOB O.B.)

'noﬁuc:b, pacuwchposka nodnucy

14. 06.2024 o.

PABOYAS TIPOTPAMMA YYEFHOM JUCIATIIAHBI

b1.B.JIB.06.01 KBaHTOBbIE KOMMYHUKAIIHA

Koo u naumenosanue ()MCZ{Mn]lqul 6 coomeemcmeuu ¢ YueOnvlm naanom

1. llludp u HauMeHOBaHN e HATIPABJIEHUS MOATOTOBKH/CNEeNNAJIBLHOCTH:
12.03.03 — @omonuka u onmourpopmamuxa

2. Ilpoduiab noaAroToBKM/ crienuaJIn3anus/ MarucTepcKas mnporpamMmma:
Domonuka u onmoqu)opMamuKa

3. Kpanudukauus (creneHb) BbINYCKHUKA:
Buvicuiee obpazosanue (bakanasp)

4. ®opma o0pa3oBaHuA: OuHas

5. Kadenpa, orBevaronias 3a peaju3anuio JUCHUININHBI:
Kagheopa onmuku u cnekmpocKkoOnuu_

6. CoctaButenu nporpammbl [ onosunckuil Ilasen Abpamosuy, 0okmop u3zuxo-
mamemamuiecKkux HaykK, npod)eccop

7. PekomennoBana: HMC dusuueckozo dh-ma BI'Y npomokoaNe 6om 13.06.2024

(Haumeno8aHUe peKOMEeHOYIOWel CIMPYKmypbl, 0amd, HoMep NPOmoKoIa)

8. Yueonniii ron: _2027/2028 Cemectp(-b1): 8




9. llesiu u 3aga4n y4eOHOW TUCUMIJIMHBI:

Lenamu oceoenus yueOHOU OUCYUNIUHL ABTIAIOMCA:
c(opMHpOBATh 3HAHUS 00 OCHOBHBIX NPHUHLMIAX M MOAXO0JAX K IMOCTPOEHHIO CUCTEM KBaHTOBOM
KOMMYHMKAIUU U PACIpPEIEICHHBIX 3alIUILNCHHBIX CETEH Ha MX OCHOBE; OCHOBHBIX IPHHIMIIAX
dbopMHUpOBaHUA, TEpeNayd M PETUCTPAlMM KBAHTOBBIX CHTHAJIOB B BOJIOKOHHO-ONTHYECKHX H
aTMOC(epHBIX KaHajgax Iepefadd JaHHbIX; HM3y4UTh 0a30Bble IPOTOKOJBI, IOAXOIbl K
00OCHOBAHHUIO UX CTOWKOCTH, METOJIbI SKCIICPUMEHTAIBHON peau3aiii.

3aoauu yuebHotl OucyunIunbl:
- U3YYUTh OCHOBHBIC NMPUHLHUIIBI U MOAXOAbl K TOCTPOCHUIO CUCTEM KBAaHTOBOW KOMMYHHMKAIUU U
pacrpeiesIieHHbBIX 3alUIICHHBIX CETeH Ha UX OCHOBE,
- OCBOWTH MNPUHIMINBI (OPMUPOBAHUSA, TEpeIadd W PETUCTPAllMU KBAaHTOBBIX CHTHAJIOB B
BOJIOKOHHO-ONITHYECKUX M aTMOC(EPHBIX KaHaJlaX Mepeavyn TaHHBIX
- U3Y4YUTh 0a30BbIE TPOTOKOJBI, MOIAXOABI K OOOCHOBAaHMIO WX CTOHKOCTH,
AKCIICPUMEHTAIBHON pealin3aliuu
- OBJIQJICTh HABBIKAMH Pa0OTHI C IKCIIEPUMEHTAILHBIMU CUCTEMAaMU KBAHTOBOW KOMMYHHKAIIUH;
- OBJIQJIETh HABBIKOM CAMOCTOSITENTLHOM pabOThl C TEXHUYECKOW JOKyMEHTAlMeW YCTPOWCTB
KBAaHTOBON KOMMYHHUKAIIUH.

METObI

10. Mecto yueOHOii nqucHumiIuHbl B cTpyktype OOIl: uacms, gopmupyemas yuacmuuxamu
00pa306ameNIbHbIX OMHOWEHUN, OUCYUnIulbl no evlbopy (b1.B.J[B.6), baox b1.

11. Komnerenuuu ody4yawiuerocs, popmupyemMsbie B pe3y/ibTaTe 0CBOCHUS AHUCHHUILINHBI:

Kon HazBanue Kon(sr) Wunnkatop(sr) [TmarupyeMble pe3yapTaThl O0yICHUS
KOMITETEHIIMU
I1K-2 Cnoco0eH K aHalu3y IK-2.1 YrTounser u 3HaTh: TpeboBaHus K napamMeTpam
MOCTABJICHHOH 3a]a4u KOPPEKTHPYET pa3pabaTbiBaeMOro OIITHKO-3JIEKTPOHHOTO
HCCIIeIOBaHUI B TpeOoBaHUS K npubopa.
obsactu pOTOHUKH U napaMmeTpam YMerb:  YTOUHATH W KOPPEKTHPOBATH
onTOMH(GOPMATHKH paspabarbiBaeMoro | TpeOoOBaHUS K MapamMeTpaM pa3padaThiBaeMOTO
OTITHKO- OIITHKO-3JIEKTPOHHOTO Iprbopa.
3JIEKTPOHHOTO Baaners: HaBBIKaMH TUTAHUPOBAHUS
npudopa KOPPEKTHPOBKH TpeOOBaHMH K Iapamerpam
paspabaTpIiBaeMOro OIITHKO-3JIEKTPOHHOTO
pudopa.
[K-2.2 CornacoBsIBacT 3HaTh: TEXHUYCCKUE TpeOoBaHUS K
TEXHUYECKHE napaMeTpaM pa3padaThIBaeMOro W3JEIUS |
TpeOoBaHUsl K npubopa,  CPOKM  BBINOJHEHUs  JTaroB
napaMmeTpam pa3paboTku, nepeyHs u o0bema
pa3pabaTbiBaeMOro | JTOKyMEHTAIWH.
u3zienus u npubopa, | YMers: COTJIACOBBIBATH TEXHUYECKHUE
CPOKH BBITIOJIHEHHUSI | TpeOOBaHUsI K mapamerpam pa3pabaTbiBaeMoro
9TANoB pa3paboTKH, | W3Aeiaus U [pudopa, CPOKH BBINOJIHEHUS
nepeyHst ¥ o0beMa | 3TanoB  pa3paboTKu, TIepedHs u o0bema
JIOKyMEHTaIN JIOKyMEHTAIHH.
Baaners: HaBBIKAMHU COTJIaCOBaHUS
TEXHMYECKUX TpeOOBaHMI K Mapamerpam
pa3pabaTpIBaeMOro u3/esus ¥ Ipudopa, CpoKu
BBITIOJTHEHHSI 3TaroB pa3pabOTKH, MepedyHs U
0o0BpeMa JOKYMEHTAINN.
IK-2.3 ITpoBoaut mownck 3HaTh: TIPUHITAITBL MIONCKa HAY9HO-
Hay4HO- TEXHHUYECKOH HMH(pOpMAIMU JJIsl OTpeesieHUs
TEXHUYECKOU KOMIUIeKca TpeboBaHUil K pa3pabaThiBaEMOMY
nHdopmanmu s OMTHKO-3JIEKTPOHHOMY NPUOOPY.
orpeiesIeHust Ymers: MIPOBOAUTD MTOUCK Hay4HO-
KOMILIEKCa TEXHUYECKOM MH(OpMAIMU ISl ONpeesIeHUs
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TpeOOBaHUI K
pa3pabatbiBacMOMY
OIITHKO-
3NIEKTPOHHOMY
npuodopy

KOMILIEKCa TPeOOBaHMA K pa3pabaTbIBACMOMY
ONTUKO-3JICKTPOHHOMY MIPHUOOPY.
Baamers:  HaBBIKAMH ~ TMOWCKa  HAYyYHO-
TEXHUYECKOH MH(OpMAaIuu Ui ONpeaciIcHUs
KOMILIEKCa TPeOOBaHUA K pa3pabaTbIBACMOMY
ONTUKO-3JICKTPOHHOMY MIPHOOPY.

[1IK-2.4 | IlpomsBomut aHanu3 | 3HATh: UCXOIHbIE TPeOOBAHMS K IapaMeTpam
MCXOIHBIX pa3pabaTbIBaeMOro OTITHKO-3JIEKTPOHHOTO
TpeOoBaHUH K npudopa.

rapameTpam YMerb: TOpPOBOAWTE  AHAIN3  HCXOJHBIX
paspabaTbiBaeMOro | TpeOOBaHMIA K MmapameTpaM pazpadaThIBaeMOTo

OIITHKO- ONITHKO-3JIEKTPOHHOTO Iprbopa.
3JIEKTPOHHOTO Biagerb: HaBBIKAMH — aHaNM3a HCXOIHBIX
npudopa TpeboBaHuil K apaMeTpaM pa3padaThIBAEMOro

OIITHKO-3JIEKTPOHHOTO Mpubdopa.

IIK-3 | CnocobeH k pacuery, IK-3.1 PaspabatriBacT 3HaTh: KOHCTPYKTOPCKYIO JOKYMEHTAIIMIO Ha
MPOEKTHPOBAHHIO U KOHCTPYKTOPCKYIO | ONTHYECKHUE, ONTHUKO-3JICKTPOHHBIE,
KOHCTPYUPOBAHUIO B JOKYMEHTAIMIO Ha | MeXaHW4YeCKue OJIOKH, Y3JIbl U

COOTBETCTBUH C ONTHYECKUE, JIETAJIN B COOTBETCTBHHM C TpeOOBaHUSIMHU
TEXHUYECKUM OIITHKO- TEXHHMYECKOTO  3aJaHus, CTaHAapTOB U
3aJ]aHUEM THIIOBBIX 3JIEKTPOHHBIE, TEXHOJIOTUYHOCTH.
cHcTeM, MPUOOPOB, MEXaHHIECKHUE YMernb: pa3pabaTbiBaTh KOHCTPYKTOPCKYIO
JeTayeil u y3/1oB Ha 6110KH, y3IIBI U JOKyMEHTAI[MI0O Ha ONTHYECKHE, OITHKO-
CXEMOTEXHUYECKOM H JICTallv B JJICKTPOHHBIC, MEXaHWYECKUE OJOKH, Y3JIbI U
3JIEMEHTHOM YPOBHSX COOTBETCTBHH C JIETIN B COOTBETCTBHHM C TpeOOBAHUSIMHU
TpeOOBaHUSIMU TEXHHUYECKOTO  3aJaHus, CTaHAapTOB U
TEXHUYECKOTO TEXHOJIOTUYHOCTH.
3ajJianusl, craHnapToB | Biagers: HaBbIKAMHU pa3paboTku
U TEXHOJOTUYHOCTH | KOHCTPYKTOPCKOW JIOKyMEHTaI1H Ha
OINTHYECKUE, ONTUKO-3JICKTPOHHBIE,
MEXaHWYeCKUe OJIOKHM, Y3/l M JeTalh B
COOTBETCTBHH C TPEOOBAaHUSAMH TEXHHYECKOTO
3aJaHusl, CTAHIAPTOB M TEXHOJOTHIHOCTH.
[1K-3.2 PazpabarsiBacT 3HaTh: JOKYMEHTANUIO 10 OOECIeYCHUIO
JIOKyMEHTAIMIO IO | KauecTBa, HAJEKHOCTH M Oe30MacHOCTH Ha
obecrieueHnIo BCEX 3Talax >KU3HEHHOTO UKJIA ONTOTEXHUKH,
Ka4ecTBa, ONITHYECKHUX u OIITHKO-3JIEKTPOHHBIX
HaJIe)KHOCTH H pruOOPOB M KOMILIIEKCOB.
6e30macHOCTH Ha YMmerb: pa3zpabaTeiBaTh JOKYMEHTAIHIO IIO
BCEX 3Tamax O0ECIleUeHHI0  KauecTBa, HAJIEKHOCTH U
’KM3HEHHOTO 1IMKJIa | 0E30IIacHOCTM Ha BCEX JTalax >KH3HEHHOTO
OIITOTEXHHUKH, LMKJIA ONTOTEXHHWKH, ONTHYECKUX U OINTHKO-
OIITHYECKUX U JIEKTPOHHBIX MPHUOOPOB U KOMILIEKCOB.
OTITHKO- Baaners: HaBBIKaMH pa3paboTku
3JIEKTPOHHBIX JIOKyMEHTaIlMM 110 OO0ECHEYEHUIO KadecTsa,
pudopoB u HaJIS)KHOCTH M 0E€30ITaCHOCTH Ha BCEX JTamax
KOMIUTEKCOB JKM3HEHHOTO [IMKJIA ONITOTEXHHUKH, ONTHIECKIX
U ONTHUKO-AJICKTPOHHBIX ~ NpPHUOOPOB U
KOMIUIEKCOB
IK-3.3 CornacoBsIBaeT 3HaTh: paspabaTbIBaeMyIo IIPOEKTHYIO
pa3pabaTbiBaeMyl0 | KOHCTPYKTOPCKYIO, pabouyto
MPOCKTHYIO KOHCTPYKTOPCKYIO IOKYMEHTALHUIO.
KOHCTPYKTOPCKYI0, | YMeTh: COINIacOBbIBaTh pa3padaTbiBacMylo
pabouyro MPOEKTHYI0  KOHCTPYKTOPCKYIO,  pabouyro
KOHCTPYKTOPCKYIO | KOHCTPYKTOPCKYIO IOKYMEHTALHUIO.
JIOKYMEHTAIHIO Baaners: HaBBIKAMU COrJIacOBaHUs
pa3pabaTpiBaeMOi JOKYMEHTAIHH.
I1K-3.4 PazpabarsiBaet 3HaTh: JKCIUIYyaTalUOHHO-TEXHUYECKYIO
9KCIUTyaTallMOHHO- | JIOKYMEHTAlMI0 Ha  ONTHKO-3JIEKTPOHHBIE
TEXHUYECKYIO pUOOPBI U KOMIUIEKCHI.
JOKyMEHTAIMIO Ha | YMeTh: pa3palarbiBaTh OKCILTyaTallMOHHO-
OIITHKO- TEXHUYECKYIO JIOKYMEHTAallMI0 Ha ONTHKO-

JJIEKTPOHHEIE

OJICKTPOHHBIC HpI/IGOpBI " KOMIIJICKCBHI.
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npubopHI 1 Baaners: HaBBIKaMH pa3paboTku
KOMIUIEKCHI 9KCILTyaTallHOHHO-TEXHUIECKON
JIOKYMEHTAIHIO.

IK-3.5 PaspabatsiBacT 3HaTh: (QYHKIMOHAIBHBIE W CTPYKTYpPHBIC
(YHKIMOHANBHBIE U | CXEMBl ONTOTEXHUKH, ONTHYECKUX U OINTHKO-
CTPYKTYPHBIE CXEMBI | 3JICKTPOHHBIX PUOOPOB U KOMIUIEKCOB.

OIITOTEXHHUKH, YMeTb: pa3pabarbiBaTh (QYHKIHOHAIBHBIE U
OIITHYECKUX H CTPYKTYpHBIE CXEMBI OINITOTEXHHKH,
OIITHKO- OIITHYCECKUX u OIITHKO-3JIEKTPOHHBIX
3NEKTPOHHBIX NpHOOPOB M KOMIUICKCOB C OHpeleseHHeM
nprOOpPOB U (H3NYECKUX NMPUHLUIIOB IEHCTBUS YCTPOMCTB,
KOMILIEKCOB C UX CTPYKTYp M YCTaHOBJICHHEM TEXHHYCCKHX
olpeieNicHueM TpeOOBaHMIT Ha OTIENbHBIC OJIOKU U HJIEMEHTHI.
bu3HYeCcKuX Baaners: HaBBIKaMH OIpeeeHHs
NPUHLUIIOB (bU3UYeCKUX TPUHIUIIOB AEHCTBUS YCTPOKCTB,
JeUCTBHUS UX CTPYKTYp ¥ HaBBIKAMHM YCTAHOBJICHUS
YCTPOWCTB, UX TEXHUYECKUX TPEOOBAHMIA.
CTPYKTYp U
yCTaHOBIICHUEM
TEXHUYECKUX
TpeOoBaHUI Ha
OTZENbHBIC OJIOKU U
JJIEMEHTBI
I1K-3.6 PaspabatsiBacT 3HaTh: NPUHIUIEI pa3pabOTKH TEXHHYECKOTO
TEXHUYECKUE 3a/IaHUs Ha NPOCKTUPOBAHUE "
3aJ[aHusl Ha KOHCTPYHUPOBAaHUE ONTOTEXHHUKH, ONTHYECKHX
NPOEKTUPOBAaHUE U | M ONTUKO-DJICKTPOHHBIX  NPHOOPOB |
KOHCTPYUPOBAaHUE | KOMILJIEKCOB.
OIITOTEXHHUKH, YMeThb: pazpabarbiBaTh TEXHUYECKUE 3aJaHUS
OINITHYECKUX U Ha TMpPOCKTUPOBaHHE ¥ KOHCTPYHPOBAaHHUE
OIITHKO- ONTOTEXHUKH, ONTHYECKUX U  OITHKO-
JNIEKTPOHHBIX 3NIEKTPOHHBIX MPUOOPOB U KOMIUICKCOB.
npubOpPOB U Baapersb: HaBBIKaMH pa3paboTku
KOMILJICKCOB TEXHUYECKOro 33JaHusl Ha MPOCKTHPOBaHHE U

KOHCTPYHUPOBAHUC ONTOTCXHUKH, ONTUYCCKUX
n OIITUKO-3JICKTPOHHBIX HpI/I60pOB n
KOMIIJICKCOB

12. O6bemM AMCOMIIMHBI B 3249€THBIX eHHUIAX/9AC. (¢ coomeemcmeauu ¢ yuebuvin naanom) — 5/180.
dopma NPOMeKYTOUYHON ATTECTALMM: dKk3amen

13. Buabl yueoHoii paGoThi:

TpynoeMkoCTb
Bun yue6HO# paboTh Bcero Ilo cemectpam
Ne 8
AYIUTOpHEIE 3aHATHS 60 60
JIEKIAH 36 36
B TOM YHCIIE: MpaKTHYECKUE 24 24
nIabopaTopHbIe
CamocrostensHast paboTa 84 84
B TOM YHCJIe: KypcoBast paboTta (IpoeKT)
@dopma IpoMeKyTOUHOH aTTecTalul 36 36
9K3aMeH
HUroro: 180 180




13.1 ConepxaHueMCIUIIMHBI

n/m HaumenoBanue pazziena
Copeprxanue pasjena AUCIUITHHBI
JMCIUIUIMHBI
1. Jleknumn

11 Beenenue KBanroBble cocTosiHus. KBanToBas nHdopmanus 1 KBaHTOBBIC
u3MepeHus. 3alyTaHHble COCTOAHNUS. KBaHTOBBIHM reiiThl U KBAaHTOBBIE
anroputMsl. KBaHTOBOE KIIOHUpOBaHUe. KBaHTOBas Tenenopranus.
KonuecTBo kinaccudeckoii 1 kKBaHTOBOW nHpopMarmu. Kinaccuueckoe
W KBaHTOBOE KoaupoBaHue. Kpunorpadus ¢ OTKpPBITHIM KITFOYOM.
ITpobnems! pactipeieeHus KIII0YeH 11 COBPEeMEHHOMN 3aIHTHI
nHPOPMALIIH.

1.2 IIpOTOKOBI KBAHTOBOTO OCHOBHBIE TIPHHIUTIBI KBAHTOBOTO paclpeneineHus kioueid. CucTeMbl
pacrpeneneHus KIova KBaHTOBOTO pacmpezaeneHus Kio4a.0030p OCHOBHBIX IPOTOKOJIOB

KPK. ITpotokosr BB84 ¢ monspu3annoHHEIM KOAUPOBaHUEM (TIpHUMeEp).

1.3 KBanToBble KOMMyHMKanmuu 10 | KoHuenuus KBaHTOBOW ceTH. MYyNbTUIIEKCUPOBAaHUE B CHUCTEMax

BOJIC KBaHTOBOM KOMMYHHMKanuM. KBaHTOBbIE KOMMYHUKALlMM WU Iepenaya
JIAHHBIX 110 OZHOMY KaHaiy. KBaHTOBBIE TOBTOPHUTEIH.

1.4 AKTyasbHbIE 337]a4H PA3BUTHA YBenmUUeHHe  CKOPOCTH W JAIBHOCTH  CHCTEM  KBAaHTOBOH
CHCTEM KBAaHTOBOTO KOMMYHUKAIWU. Y BEIMYEHUE CHEKTPaIbHOW 3()(HEKTHBHOCTH CHCTEM
pacrpeneneHys Kiroda. KBAaHTOBOI KOMMYyHMKaluu. Pa3paboTka KBaHTOBBIX NOBTOPHUTEINEH.

[ToBbieHue 3¢pHEeKTUBHOCTH UCTOUHUKOB U MPUEMHHUKOB OJJMHOYHBIX
dotoHoB. Pa3zpaborka MeTomOB OOpHOBI C aTakaMH Ha KBaHTOBBII
KaHaJl, MCHOJB3YIOIIHE HECOBEPUICHCTBO YCTPOMCTB (KBaHTOBBIM
B310M, quantum hacking).

15 KBaHTOBBIC KOMMYHUKAIIUH B OKCHEepUMEHTHI T10 Tiepeiaue KBaHTOBBIX KIIOUEH gyepe3 aTMoc(epHbIN
CBOOOHOM TIPOCTPAHCTBE U B KaHall cBA3M. KBaHTOBas KOMMYyHHMKAIMsS 0 aTMOC()EpHOMY KaHaly
KOocMoce CBSI3M B YCIOBHAX NpAMOH BHAMMOCTH. Ilepemada 3amyTaHHBIX

¢oToHHBIX mTap TO arMochepHOMYy KaHaly CBs3H. KBaHTOBas
KOMMYHHUKaIUs MEXKIYy MABWXKYIIUMCA W HA3eMHBIM OOBEKTAMHU.
KBanToBas KOMMYHUKaIIHS MEXIY Ha3eMHBIMHU u
HU3KOOPOUTANBHBIMU  JIeTaTeNbHBIMH  oObekTamMu.  KBaHTOBas
KOMMYHHUKalMsi €  HCHOJNB30BaHWEM  (DOTOHOB,  00JaJaroIInX
Op6I/ITaJ'II>HI)IM YIrJI0BBIM MOMEHTOM

. Ilpakmuueckue 3auamus

2.1 ITpoTOKOJIBI KBAHTOBOTO O630p ocHoBHeIx mpoTokosoB KPK. IIporokom BB84 ¢
pacnpelesIeHus KIoJa MOJISIPU3AIMOHHBIM KOJUPOBaHKEM (IIpUMeED)

2.2 KBantoBbie kommyHukanuu 10 | KoHieniusi KBaHTOBOH ceTH. MyNbTUIUIEKCHPOBAHUE B CHCTEMax
BOJIC KBAaHTOBOI KOMMYyHHMKarui. KBaHTOBBIE KOMMYHHKAIMM M Ieperada

JIAHHBIX TT0 OAHOMY KaHaJly. KBanToBrie TIOBTOPUTCIIN.

2.3 AKTyasbHBIE 337]a4H PA3BUTHA VYBenmuueHne - CKOpPOCTb W JAIBHOCTH  CHCTEM  KBAaHTOBOM
CHCTEM KBAaHTOBOTO KOMMYHHUKaIWH. Y BEIMYCHNE CHEKTPaIbHOW 3()(HEKTUBHOCTH CHCTEM
pachpeieneHus KioJa. KBaHTOBOH KOMMYHHKaIuu. Pa3paboTka KBaHTOBBIX INTOBTOpPHUTEINEH.

[MToBeienye 3¢pHeKTUBHOCTH NCTOYHUKOB U IPUEMHHUKOB OJIMHOYHBIX
(dotoHOB. Pa3zpaborka MeromoB OOpHOBI C aTakaMH Ha KBaHTOBBII
KaHaJl, WCIOJb3YIONIEe HECOBEPIICHCTBO YCTPOHCTB (KBaHTOBBIN
B3J10M, quantum hacking).

2.4 KBaHTOBBIE KOMMYHHUKAITIH B IlepBelii OJKCHEPUMEHT IO IEpeAade KBAHTOBBIX KIIOYEH uepe3

CBOOOTHOM TIPOCTPAHCTBE U B
KOCMOCE

aTMocepHbIi  KaHald CBA3u. KBaHTOBasg KOMMYHHKAIWs IO
aTMOocepHOMY KaHaly CBS3M B YCJOBHSX TNPSIMON BUIAMNMOCTH.
Ilepemaua 3amyTaHHBIX (DOTOHHBIX Tap IO aTMOC(HEPHOMY KaHAITy
cBs3u Ha 144 kM. KBaHTOBasi KOMMYHUKAIUSA MEXKIY ABUXKYITUMCS U
Ha3eMHbIM  OObeKkTamMH. KBaHTOBasgs  KOMMYHHKAIUS — MEXIY
Ha3¢MHBIMH ¥ HH3KOOPOHWTAIBHBIMH JICTATCILHBIMH OOBEKTaMHU.
KBaHTOBasT =~ KOMMYHUKAamuss C  KCIONB30BaHHEM  (DOTOHOB,
00J1aJAFOIUX OPOUTAITHEHBIM YTIIOBBIM MOMEHTOM

13.2. Temsl (pa3aesibl) IMCHUTLUIMHBI M BH/IbI 3aHATHH

Ne HaumeHnoBaHHe pa3/iena JUCIUIITHHBI Buet sanswit (4acos)
n/n pasiiena et Jlekuun | IIpakr. | JIab6. |CPC| Kourpoas | Beero
1. Beenenue 4 4




2. ITpoTOKOIBI KBAHTOBOTO pacHpeAeIeH s KIoua 8 6 20
3. KBanToBble koMmmyHuKkanuu o BOJIC 8 6 20
4 AKXTyanbHble 3371241 Pa3BUTHSI CHCTEM KBAaHTOBOTO 8 6 20
pacmpe/ieneHus KIrya.
5 KBaHTOBBIE KOMMYHUKAIIMU B CBOOOHOM IPOCTPAHCTBE U B 8 6 20
KocMoce
Hroro 36 24 84 36 180

14. MeTO):[I/I‘{eCKI/Ie YKazaHus QJisd 06yqalomnxc51 10 OCBOCHHUIO JUCIHHUIIJIMHBI

*  Usyuenue yuebHOU, HAYUHOU U MemOOUUeCKOU JIUmepamypsl, MAMepualos nepuooudeckux u30aunutl ¢
npugieyeHuem NeKMPOHHBIX CPeOCms HAYUHOU UHGOpMayulL.

*  Paboma c mexcmom KOHCHEKmMA JeKyul.

»  [loozomoska Kk 1a60paAMOPHBIM 3AHAMUIM, COCMAGLEHUE OMUEMO8.

o Tloocomoska 00k1a008.

15. IlepeyeHb OCHOBHOI U TOMOJHUTEILHOI JJUTEPATYPbI, PECYPCOB HHTEPHET, HEOOXOAUMBIX

AJIA OCBOCHMA JUCHUITIIMHBI
Cnucok JIuTepaTyphl

a) OCHOBHAsl JINTEPATypa:

Ne n/n Hcroynuk

OcHosbl K8aHMOBOU KOMMYHUKayuu . yyebroe nocooue / A. B. Kozybos, A. A. I'avioaw, C. M. Kvineg [u op.]. —
Canxm-Ilemepbype : HUY UTMO, 2019 — Yacmv | — 2019. — 85 ¢. — Texcm : anexmponnuwii // Jlans :
anekmponno-oubnuomeunas cucmema. — URL: https://e.lanbook.com/book/174699 (0ama obpawenus: 27.09.2023).
— Peoicum docmyna: ons asmopus. nonvzosamenell.

0) TOTONHUTENBHAS TUTEPaTypa:

Ne n/n Hcroynuk

Mapoosan JI., llococan I'., Cucaxan A. - Keanmosvie cucmemvi co ckpvimoti cummempuetl. Mesxcoasuchvle

2. | pasnooscenus - Hzoamenvcmeo "@usmamaum" - 2006 - 240c. - ISBN: 5-9221-0688-0 - Texcm snexkmponnwiii // I5C
JIAHB - URL: https://e.lanbook.com/book/59425

Xpennuros A.IO. - Bsedenue 6 keanmosyro meopuio ungpopmayuu - Mzoamenvcmeo "@usmamaum” - 2008 - 284c. -
3. ISBN: 978-5-9221-0951-2 - Texcm snexmpounwiii // I5C JIAHD - URL: https://e.lanbook.com/book/217

4. Keanmosvie cucmemsi, kananvl, ungopmayus, Xoneso, A. C., 2010

B)UH(DOPMAIIMOHHBIC YJIEKTPOHHO-00pa30BaTEIbHBIC PECYPCHIL:
Ne o/m Pecypcer UaTpEHET
5. Dnexmponnwitl kamanoe 3HE BI'Y https://'www.lib.vsu.ru/
6. OB C "Hzoamenvcmea "Jlanv" https://e.lanbook.com
7. OB C "Vnusepcumemckas dubauomerxa online” https://biblioclub.lib.vsu.ru
8. Hayuonanwvnoiii yughposoii pecypc "PYKOHT" https://rucont.ru

16. YueOHO-MeTOANYECKOE o0ecTieyeHne IVIs OPraHM3anui CAMOCTOSITeIbHON PadoThI:

Ne i/ Hcrounnk
1 Yuebno-memoouueckue  ykasanuss Kk nabopamopnvim  3amamusm  oucyuniunvl  "Keanmoguvie
KOMMYHUKayuu' .
2 Dnexmponnviil yuednviil Kypc "Keanmoguvle kommynuxayuu'.
Ksanmosgvie kommynuxayuu. Yacme 1. H3yuenue keanmoguix a6ieHull. 1a60pamopHuiil RPAKmuKym
3 /A.M.Bvinuna, A.U. Anopronun, A.B. @pasz; CII6I'YT. — Cankm-Ilemepoype, 2022, - 62 c.
https://reader.lanbook.com/book/279344#1

17. UudopmaniuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IJIf Peain3aunu y4eOHOM TN CIUIIINHBI,
BKJIIOYasi IPOrpaMMHoe o0ecrieyeHre 1 HHGOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI (IIPH

HEe00X0IMMOCTH)

B yuebnom npoyecce ucnonvzyiomes ciedyiowue obpazoeamenvhvle mexuorozuu. Ilo obpazosamenvhbim
Gopmam: nexyuonnvle u npaxmuveckue 3ausmus. Ilpeobradaiowumu memooamu u npuemam OOyYeHus SGNTIOMCH:
00bACHUMENbHO-UWIIOCIMPAMUGHbLE (00bCHEHUe, NOKA3 — 0eMOHCMpayus y4eOHo2o mamepuaia u Op.);, aKmueHvle
(ananuz yuebHOU U HAYYHOU TUMEPamypsl, COCIMAGIEHUE CXeM U Op.) U UHMEPAKMUGHbIE, 8 MOM HUCIe U 2PYRNOSbLE
(63aumHoe obyueHue 8 opme n0020MOBKU U 0OCYIHCOeHUS OOKAA008);, UHDOPMAYUOHHbIE, MYTbmUuMeOulinble (paboma
¢ caumamu aKademMudeckux CmpyKmyp, HAyYHO-UCCIe008AMEeNbCKUX OP2AHUZAYUL, DNeKMPOHHbIX OubIuomex u op.,
paspabomia npezenmayuil, coooujenull u 00K1a008, paboma ¢ NeKmp OHHbIMU 00YUAIOWUMU NPOSPAMMAMY U M.T.).
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Opeanu3ayuonnas cmpykmypa i1ekyuonno2o 3anwamus. 1. @opmynupoexa membvl, yenel 3aHAMUA, HOCHAHOBKA
npobdnemnozo eonpoca. 2. Pasvacnenue 60npocog meopemuyecko20 U HpaAKMuuecko2o HAAHA ONf  peuieHus
nocmasgnentol npobnemul. 3. Paccmompenue nymeii pewenuss npobiemnozo 60npoca Ha KOHKPEMHbIX Hpumepax. 4.
3axnouenue, opmyruposka 6vi60008. 5. Dopmynuposxka 3a0anus Ons CAMOCOAMENLHOU OdoMawiteln pabomol.
O3¢yuusanue memvl c1e0yOuje20 3aHAmusl.

Texywuii KOHMpPOL NPOBOOUMCS HYMeEM NPOBEPKU GbINOTHEHUS OOMAUIHE20 3a0aAHUs, BXOOH020 KOHMPOJIA (6 8ude
CAMOCMOAMENbHBIX U KOHMPOIbHLIX pabom, 00K1A008 u pedhepamos).

Ipu peanuzayuu OUCYUnIUHbL C UCNONLIOBAHUEM OUCTIAHYUOHHBIX 0OPA308AMENLHBIX MEXHOI02UU UCHOb3VIOMCS
UHCMPYMEHMbL INeKMPOHHOU UHDOPMAYUOHHO-00pasosamenvHoll cpedvl BI'Y «Onexmponnviii ynusepcumem BI'V»
(https:/fedu.vsu.ru) wunu “MOOK BI'Y” (https://mooc.vsu.ru), cepsucwl eudeokongepenyuii (BigBlueButton, Zoom,
Discord u 0p.), snexmponnas nouma, mecceHoxicepuvl U coycemu.

18. MaTepuajJbHO-TeXHUYECKOe o0ecneyeHne JUCIUIINHBI:

Aynutopus 11l ISKIIMOHHBIX 3aHATHH, OCHAIICHHAst HOYTOYKOM Asus, C BO3MOXXHOCTBIO MOJIKITIOYEHUS K CETH
"UuTepHer" u oOecrieyeHUEM JOCTyIa B 3JICKTPOHHYI0 MH(GOPMAIIMOHHO-00pa3oBarenbuyio cpeny BI'Y, mpoexktopom
BenQ MS 612ST, nocka MmarauTHO-MapkepHasi 100%200.

[Iporpammuoe obecneuerune: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft Office
(OfficeSTD 2013 RUS OLP NL Acdmc). IlporpamMmmHasi cuctema it OOHApPYKCHHsT TEKCTOBBIX 3aHMMCTBOBAHUU B
yueOHBIX M Hay4HbIX paborax «Anrtumiarunat.BY3y. Office Standard 2019 Single OLV NL Each Academic Edition
Additional Product. Tlporpammubiii komruieke mias OBM - MathWorks. Cuctema WHXEHEPHOrO MOICIUPOBAHUS
ANSYS HF Academic Research.

Peanuzanus JUCUMILIAHBI ¢ TPUMEHEHHEM DIIEKTPOHHOTO OOyYEeHWS W JHCTAHIIHOHHBIX 0OPa30BaTENBHBIX
TEXHOJIOTH OCYIIIECTRIIAETCS uepe3 00pa3oBaTenbHbIi mopTan "DiuekTponHslid yHuBepcuter BI'Y" (https://edu.vsu.ru).

19. ®oH OLIEHOYHBIX CPEICTB:

19.1 Ilepeyens KOMMETEHIUH ¢ YKa3aHHEM 3TanoB (POPMHUPOBAHUSA H
IJIAHUPYEMBIX Pe3yJbTATOB 00y4eHus

Kon u conepxanue [Tnanupyemsble pe3yabTaThl 00y4YeHUs Orarnsl HOPMUPOBAHUS
KOMIIeTeHIINHY (UK ee | (IOKa3aTesn JOCTHKEHHUS 3aJaHHOTO YPOBHS KOMIIETEHIIUH DOC*
9acTH) OCBOEHHS KOMIIETEHIINH TIOCPECTBOM (pa3nesnsl (TeMbI) (cpencTBa
(bopMupOBaHUs 3HAHUH, YMEHHH, HABBIKOB) JICIUIITMHBI HITH OLICHUBaHUs)
MOJIyJIsl U UX
HauMEHOBAHMNE)

[IK-2.1. YTouHseT u 3narp:  TpeboBanusi Kk mapamerpam | Pasgensr 1.1-1.5 KM
KOPPEKTHPYET pa3pabaTbIBa€MOr0  ONTHKO-3JIEKTPOHHOTO
TpeOOBaHUS K mpudopa.
rapameTpam YMeTb: YTOUHATH W KOPPEKTHPOBATH
pa3pabaTbiBaeéMOro TpeboBaHUA K rapamerpam
OIITHKO-3JIEKTPOHHOTO | pa3pabaThIBa€MOr0  ONTHKO-3JIEKTPOHHOTO
npubopa mpubopa.

Buagern: HaBbIKAMHU TUIAaHUPOBAHUS

KOPPEKTHPOBKH TpeOOBaHMH K Hapamerpam
pa3pabaTbIBa€MOTO  ONTHKO-3JIEKTPOHHOTO

pubopa.

IK-2.2. 3HaTh:  TeXHHWYeCKHe  TpeboBaHHMA K
CormnacoBsIBaeT rmapameTpaMm pa3padaTbIBA€MOr0 H3JENUS |
TEXHHYECKHE npudopa, CpPOKM  BBINIOJHEHHS  STalloB
TpeboBaHus K pa3paboTku, HepedHs u o0bema
rapameTpam JOKyMEHTAIHH.

pa3pabaTbiBaeMOro Ymern: COIJIACOBBIBATH  TEXHUUYECKHE
n3zenus ¥ npudopa, TpeboBaHus K rapamerpam
CPOKH BBITIOJTHEHHS paspabaTbiBaeMOro U3zeNus M 1puodopa,
3TAIoB Pa3paboTKH, CPOKHM BBINOJHEHHUs] OTalloB pa3paboTKy,
nepevHs u oobemMa IepevHs u o0beMa JOKYMEHTAINH.
JOKyMEHTaINH Buagern: HaBbIKAMU COTJIaCOBaHUSI

TeXHUYECKHX TpeOOBaHWH K mapameTpam



https://mooc.vsu.ru/
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pa3pa6aTLIBaeMoro u3acinAag M npn6opa,
CPOKHM BBITIIOJIHCHUSL OTAlloOB pa3pa60TKM,
NEepeyHAa 1 o0beMa JAOKYMCHTalMU.

I1K-2.3. IIpoBoaut
MIOUCK Hay4HO-
TEXHUYECKON
HHPOPMALINH [T
OTIpENETICHUS
KOMIIIEKCa
TpeOoBaHMUit K
pa3pabaTbiBacMOMY
OIITHKO-3JIEKTPOHHOMY

3HaTh:  OPUHIUNBI  TOMCKa  HAy4YHO-
TEXHUYECKOI nHdopManuu ULt
OTpEeNeTICHUs] KOMITIeKca TpeOoBaHMI K
pa3pabaTbIBAEMOMY  ONTHUKO-3JICKTPOHHOMY

pudopy.
YMeTh:  IPOBOOUTH  IIOMCK  HAy4YHO-
TEXHUYECKOH uH(pOpPMaIUH ISt

OTpelieTICHUsT KOMIUIEKCca TpeOoBaHMI K
pa3pabaThIBAEMOMY  ONTHKO-3JIEKTPOHHOMY

npubopy npubopy.
Bnapers: HaBbIKAMM TIOMCKAa  HAy4YHO-
TEXHUYECKOI nHdopManyu IS
onpeJeNieHusl KOMIUIeKca TpeOoBaHWil K
pa3pabaTbIBAEMOMY  ONTHKO-3JICKTPOHHOMY
mpuoopy.

[IK-2.4. ITpousBoaut 3HaTh: HUCXOJHbIE TpeOoBaHUSA K

aHaJN3 UCXOTHBIX mapaMeTpaM  pa3padaThIBAeMOTO  ONTHKO-
TpeOoBaHMUil K AIEKTPOHHOTO TIpHOOpa.
mapameTpam YMerb: TPOBOIUTH aHAN3 HCXOIHBIX
pa3pabaTbiBaeMOro TpeOoBaHUI K mapaMmeTpam
OINTHKO-3JIEKTPOHHOTO | pa3padaThiBaeMOr0  ONTHKO-3JEKTPOHHOTO
npubopa npudopa.
Buagerb: HaBbIKAMH aHAIN3a HMCXOJIHBIX
TpeGoBaHuit K napameTpam
pa3pabaThIBAEMOrO  ONTHKO-3JIEKTPOHHOTO
pubopa.
IK-3.1. 3HaTh: KOHCTPYKTOPCKYIO JOKYMEHTAIUIO
PaspabatriBacT Ha  ONTHYECKUE,  OITHUKO-3JICKTPOHHEIE,
KOHCTPYKTOPCKYIO MeXaHuJecKue OJOKH, Y3IIbl ’

JAOKYMCEHTAIUIO Ha

J€tajin B COOTBETCTBHUHU C Tp€6OBaHI/I$IMI/I

ONTHYECKHE, OTTHKO- TEXHHYECKOTO  3aJaHus, CTaHIapTOB U
JNEKTPOHHBIE, TEXHOJIOTUYHOCTH.
MeXaHU4YeCKue OJI0OKH, | YMeTh: pa3padaThiBaTh KOHCTPYKTOPCKYHO
Y3JIbI 1 JOKYMCHTAlIMIO Ha ONTHUYCCKUE, OITHKO-
JCTaJIu B OJICKTPOHHBIC, MEXaHUYCCKUEC 6J'IOKI/I, Y3JibI 1
COOTBETCTBHUU C JeTali B COOTBETCTBHHM C TPEOOBAaHUSIMU
Tpe6OBaHI/I$[MI/I TEXHUYCCKOI'O 3aJaHus, CTaHJapTOB u
TEXHUYCCKOTI'O TEXHOJOTHYHOCTH.
3aJ[aHusl, CTaHIApTOB U | Biamers: HaBBIKAMHU pa3paboTku
TEXHOJIOTUYHOCTH KOHCTPYKTOPCKO# JIOKyMEHTAI[HH Ha
ONTHYECKHE, OITHUKO-3JICKTPOHHBIE,
MeXaHWUYeCKue OJOKH, Y37l M JCeTadl B
COOTBETCTBUU c TpeOOBaHUSIMHU
TEXHUYECKOTO  3aJaHWs, CTaHIApTOB U
TEXHOJOTHYHOCTH.
T1K-3.2. 3HaTh: JOKYMEHTAIMIO IO OOECIeUEHUIO
PaspabatsiBaer KauecTBa, HAJEKHOCTH M OE30TacCHOCTH Ha
JOKYMCEHTAIUIO I10 BCEX ranax JKHU3HCHHOT'O OUKJIIa
o6ecnequH}0 OIITOTCXHUKH, OIITHYCCKHUX u OIITUKO-

Ka4yeCTBa, HAJACKHOCTH
1 0€301aCHOCTH Ha
BCEX dTamax
JKM3HEHHOTO LIMKJIA
OITOTEXHHKHU,
OIITHYECKHUX U OITHKO-

3NEKTPOHHBIX MPHUOOPOB M KOMIUIEKCOB.
YMerb: pazpabaTeIBaTh JOKYMEHTAIHIO II0
o0ecrieueHHI0  KauecTBa, HAJEKHOCTH H
0€30I1acCHOCTH Ha BCEX JTanax »XH3HEHHOTO
LUKJIa ONTOTEXHUKHU, ONTUYECKUX U ONTHUKO-
JICKTPOHHBIX NPHOOPOB M KOMILIEKCOB.
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JIEKTPOHHBIX Buagern: HaBBIKaMHU pa3paboTku
pubopoB u JOKYMEHTAIMU 10 O0ECIICUCHHIO KayecTBa,
KOMIUIEKCOB HaJIS)KHOCTH M 0€30MacCHOCTH Ha BCEX dTamnax
KM3HEHHOTO LUK OINTOTEXHHKH,
ONTHYECKHUX u OIITHKO-3JIEKTPOHHBIX
IpuOOpPOB ¥ KOMILJIEKCOB
IK-3.3. 3HaTh:  pa3pabaThiBacMyl0  IPOCKTHYIO
CornacoBbIBaeT KOHCTPYKTOPCKYIO, pabouyro
pa3pabaTbiBaeMyto KOHCTPYKTOPCKYIO IOKYMEHTALIHUIO.
MPOCKTHYIO YMeTb: COTMIacoBBIBaThH Pa3padaThiBACMYIO
KOHCTPYKTOPCKYIO, MPOCKTHYI0 KOHCTPYKTOPCKYIO, pPabouyio
pabouyio KOHCTPYKTOPCKYIO IOKYMEHTALIHUIO.
KOHCTPYKTOPCKYIO Buagern: HaBBIKAMU COTJIaCOBAHHUS
JIOKYMEHTAIHIO pa3pabaThIBaEMOi TOKYMEHTAIHH.
[IK-3.4. 3HaTh: 9KCIUTYaTaI[HIOHHO-TEXHIYECKYIO
PaspabarsiBaet JOKYMEHTAIMI0 Ha ONTHKO-3JICKTPOHHbIC
IKCILTyaTal[HOHHO- pUOOPHI U KOMILIEKCHI.
TEXHHUYECKYIO YMeTb: pa3zpabarbiBaTh 3KCIUTyaTallMOHHO-

JOKYMCHTAIUIO Ha
OIITUKO-3JICKTPOHHBLIC

TEXHUYECKYI0 JOKYMEHTAIMI0O Ha ONTHKO-
3JIEKTPOHHBIE IPUOOPHI U KOMILICKCHI.

IpuOOopHI 1 Baapers: HaBBIKAMHU pa3paboTku

KOMILIEKCHI 9KCILTyaTallHOHHO-TEXHUYECKOU
JIOKyMEHTAIIHIO.

IK-3.5. 3HaTh: (QYHKIHMOHAIBHBIE M CTPYKTYpHbIE

PaspabatsiBaet CXEMBI ONITOTEXHHUKH, ONITHYECKHX U ONTHKO-

(YHKIIMOHANBHBIC U
CTPYKTYPHBIE CXEMBI
ONITOTEXHHKH,
ONITHYECKUX U OTITHKO-
JIEKTPOHHBIX
npudopoB U
KOMIIJIEKCOB C
OTpesieIeHueM
(busngeckux
TIPUHLIUIIOB JIEUCTBUS
YCTPOMCTB, UX
CTPYKTYp U
YCTaHOBJICHHEM
TEXHHYECKHUX
TpeOOBaHU Ha
OTJeTbHbIE OJOKH 1

JIEKTPOHHBIX IPHOOPOB U KOMILIEKCOB.
YMeTh: pa3pabaTeiBaTh (DyHKIMOHAJIBHBIEC U

CTPYKTYpHBIE CXEMBI ONTOTEXHMUKHU,
ONTUYCCKUX Hu ONTUKO-3JEKTPOHHBIX
puOOPOB MW KOMILIEKCOB C ONpEACICHUEM
(busngeckux MIPUHLIUIIOB JNeWCTBUS

YCTPOMCTB, UX CTPYKTYpP M YCTaHOBJICHUEM
TCEXHUYCCKUX Tpe6OBaHHﬁ HA OTACJIBbHBIC
OJIOKU U DIIEMEHTHI.

Biaanern: HaBBIKAMU onpeeaeHus
buzHIeCcKuX MIPHHITAIIOB IeHCTBUS
YCTPOMCTB, WX CTPYKTYp W HaBBIKAMH
YCTaHOBJIEHHS TEXHUIECKUX TPEOOBAHHIA.

JJIEMEHTBI
I1K-3.6. 3HaTh: MIPUHITAIIBI pa3paboTku
PaspabatsiBaeT TEXHHUYECKOTO 3aJ[aHusl Ha MPOEKTHPOBAHHUE
TEXHUYECKHE 3aJaHusl | U KOHCTPYUPOBaHHE OIITOTEXHHUKH,
Ha IPOCKTUPOBAaHME U | ONTHYECKUX u OIITHKO-3JIEKTPOHHBIX
KOHCTPYHPOBaHHUE prUOOPOB ¥ KOMILIEKCOB.
OINTOTEXHHKH, YMerb:  pa3pabarbiBaTh  TEXHHYECKHUE
ONITHYECKHX U ONTUKO- | 3a/IaHMs Ha MIPOEKTUPOBAHHUE "
JIEKTPOHHBIX KOHCTPYHPOBaHHUE OTNITOTEXHHKH,
pubopoB u ONITHYECKHUX u OIITHKO-3JIEKTPOHHBIX
KOMIUIEKCOB IpuOOPOB M KOMILIEKCOB.
Buagern: HaBBIKaMHU pa3paboTku
TEXHMYECKOTO 3aJaHusl Ha IPOEKTHPOBaHUE
u KOHCTPYHUPOBaHHE OINTOTEXHUKH,
ONITHYECKHX u OIITHKO-3JIEKTPOHHBIX

IprOOPOB ¥ KOMILIEKCOB

IIpomexyTouyHas aTTecTanus
(hopma KOHTPOJIS — IK3aMEH

KM
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19.2 Onucanue KpuTepHeB H MIKAJIBI OLEHHBAHHUS KOMIETeHI U (Pe3yJIbTaToB 00y4eHNsT) IPH MPOMEKYTOTHOMH

aTTeCTallnu

s oyenusanus pe3yiomamos 00yueHus Ha IK3AMeHe UCNOTb3YIomcs credylowue nokazamenu (3YHer uz 19.1):
1) 3uanue yuebnoeo mamepuana, eiadeHie NOHAMUIHLIM ANNAPAMOM U MEOPEMUHECKUMU OCHOBAMU OUCYUNTUHbL,

2) yMeHue cea3v18aMb MeOPUIo ¢ NPAKMUKOLL;
3) ymenue onucviéams 0CHOBHbBIE XAPAKMEPUCUKU CNEKMPATbHBIX NPUOOPOS;

4)6]1(1()€Hl/l€ SHAHUAMU O meopemuiyecKux OCHo6ax U CO6PEMEHHbIX Memooax MOJZeKyJZ}ZpHOﬁ cnekmpockKkonuu.

CooTHolIeHHe NOKa3aTeell, KpUTepueB M IIKAJIbI OLeHUBAHUS Pe3yJbTATOB 00yUeHHsI.

KpI/ITepI/II/I OLICHUBAHUS KOMIICTCHIUM

YpoBeHb
c(hOpMHUPOBAHHOC
TH KOMIIETEHIIAHN

IIxana oreHok

Iocewenue nexyuonuvlx 3ausmuti. Omeem HA BONPOC KOHMPOTILHO-
usMepumenvbHo2o  mamepuaia 60  epema  sauema. Omeemvl  Ha
OdonoanumensvHvle gonpocel. Obyuarowutics 6 NOIHOU Mepe 8iddeem
NOHAMUIIHBIM  ANNAPAMOM U THEeOPEMUUEeCKUMU  OCHOBAMU  OUCYUNTUHDL,
CNOCObeH  UNTOCMPUpo8amsv Omeem npuMepamu, Gaxkmamy, OaHHLIMU
HAYUHBIX UCCIe008AHUL, NPUMEHAMb Mmeopemuyeckue 3HaHus Ons PeueHus
NPaKmu4ecKux 3a0ay.

Tlosviuennwiii
YposeHs

Omauyno

Omeem Ha KOHMPOIbHO-USMEPUMENbHbIL MAMepual He COOMmEemcmeyem
O00HOMY (08YM) U3 NepeqUCIeHHbIX NoKazamenel, HO obyyalowuics oaem
npasuibble omeemvl HA  OONOJHUmMeNbHble 6onpocwl. Hedocmamouno
NPOOEMOHCIPUPOBAHO TEOPEMUUECKUX OCHO8 OUCYUNTIUHBIL.

bazosviii yposens

Xopowio

Omeem Ha KOHMPOIbHO-UIMEPUMENbHbIL MAMepUal He COOmEemcmeyem
06bIM 08YyM(Mpem) U3 NepeyucienHbiX nokasamenei, 00yuarwuics oaem
HenoHble Omeemvl HA OONOAHUMENbHble 60npochl. Hmeem He noanoe
npedcmagienue 0 Meopemuyeckux OCHO8AX., OONYCKAem CYueCmEeHHble
ouwuoKU.

Tlopozosuiii
YpogeHb

Yooenemsopumens
HO

Omeem Ha KOHMPOIbHO-USMEPUMETbHBIL MAMepual He COOMBEmcmeayen
mobbiM mpem(uemvipem) u3 nepeuucienHvlx noxaszamenei. ObOyuarowutics
OeMOHCmpPUpyem ompuvleouHble, hpacMenmapHvle 3HaHUus, OonycKaem epyovle
owudKu.

Heyoosenemsopume
JILHO

19.3 TunoBble KOHTPOJIbHbIEC 32IaHUSI UM MHbIE MaTepPHAJIbl, HE00XOAMMBbIE ISl OLECHKHU
3HAHMH, yMeHMi, HABBIKOB W (WJIHM) ONBITA AeATEJLHOCTH, XaPAKTEPHU3YIOIHE ITaMbl
(popMHpoOBaHMs KOMIIETEHIIHI B Ipolecce 0CBOCHUsI 00pa30BaTeJIbHOM NPOrPaMMbl

19.3.1 IlepeueHb BOMPOCOB K IK3aMeHY:

OO Uk WNPE

. [IpoGniembl pactipesieneHus KIto4en Ui COBPEMEHHOM 3aluThl HHPOPMAIHH.

. OCHOBHBIE IPUHIIMITEI KBAHTOBOTO pacnpeeneHus kiodeil. CHCTeMbI KBAHTOBOTO pacIIpe/ieeHus Kiroya.
. 0030p ocHoBHbIX poTokosioB KPK. ITporokon BB84 ¢ mosnsipu3aninoHHbIM KOJUpOBaHHEM (IIPUMED).
. Konnenust kBaHTOBOI ceT. MynbTHIIIIEKCHPOBAHUE B CHCTEMaX KBAHTOBOW KOMMYHHKAIIUH.

. KBanToBEIC KOMMYHHUKAIIMU U IE€peaavda JaHHbIX 10 OJHOMY KaHally.
. KBanToBEIC IMOBTOPUTCIIN.
. YBennueHne CKOPOCTH U JAJIbHOCTU CUCTEM KBaHTOBOM KOMMYHUKAIU.

. YBennueHne CHCKTpaHLHOﬁ 3(1)(1)€KTI/IBHOCTI/I CHCTEM KBaHTOBOU KOMMYHUKAIUu.

. Pa3paboTka KBaHTOBBIX TIOBTOPHUTEIIEH.

10. IToBeimenne 3¢h(heKTHBHOCTH HCTOYHUKOB M IPUEMHHUKOB OJMHOYHBIX (DOTOHOB.
11. Metoap! 60pb0BI ¢ aTaKaMU Ha KBAHTOBBIN KaHAJI, UCTIOIB3YIOIINE HECOBEPIIEHCTBO YCTPOUCTB (KBAHTOBBIA B3JIOM,

a
1

1
1
1
1
1
1
2

uantum hacking).

2. TTepBblii SKCIIEPUMEHT M0 Tepe/iade KBAaHTOBBIX KIIIOYeH uepe3 aTMOC(hepHbIil KaHal CBSI3H.
3. KBanroBass KOMMyHHKaIHsI IO aTMOC(EPHOMY KaHAITy CBSI3H B YCIIOBUSIX NPSMOI BUAMMOCTH.
4. Ilepenaqa 3amyTaHHBIX (POTOHHBIX Map MO aTMOc(epHOMY KaHaITy CBsI3M Ha 144 kM.

5. KBanroBas KOMMYHUKAIA MEXKAY ABMKYIIUMCA U HA3EMHBIM 00BEKTaMU.

6. Ksanrosas KOMMYHUKAIUA MEXKAY HA3EMHbIMU 1 HI/I3KOOp6I/ITaJ'II)HBIMI/I JIeTaTeIbHBIMU 00 BEKTAMU.
7. KBanroBas KOMMYHHUKANKWA ¢ UCIIOJIb30BaAHUECM (bOTOHOB, 06naz[afom1/1x Op6I/ITaJ'ILHLIM YTJI0BBIM MOMEHTOM.

9. buts! 1 KyOUTHI.
0. KBaHTOBEIE T€HTEI.
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21. KBaHTOBBIE aNTOPUTMBI.

22. KBaHTOBas TelenopTanusi.

23. KBaHTOBOE H3MEpEHHUE.

24. ITapanoxc OIIP.

25. Knaccuueckoe KoIUpOBaHUE.

26. KBaHTOBOE KOTUpPOBAHNE.

27. 3amyTaHHBIE COCTOSHUS M UX CBOMCTBA.
28. KBaHTOBOE KIIOHHPOBAHHE.

29. KBanroBas nHpOpMAaIHS.

19.3.2 Tembl pechepatoB

KBaHTOBBIE KaHaIBI Iepeaadn HHPOPMAIIH

[lepenaua xkBanTOBOH MH(pOPMAIH Yepe3 aTMOCc(epHBIil KaHaI.
[lepenaga kBaHTOBOH MH(POPMAIIH Yepe3 ONMTHIECKOE BOJIOKHO.
ITomexu n mrymsl B aTMOC(EpHOM KaHaJIE.

ITomexu 1 IIyMBI B ONITHYECKOM BOJIOKHE.

HcTouHnKkn OANHOYHBIX (DOTOHOB.

Haﬂe)KHOCTI) KBAaHTOBBIX KaHAJIOB CBA3H.

II10THOCTH KBAaHTOBOT'O KOJUPOBaHMH.

. KBanToBkie HN3MEPCHUA CMCIIAHHBIX COCTOSIHUH.

10. M3mepeHust 3anyTaHHBIX ()OTOHOB.

©CoNoOGORA~WNE

19.4. Meroanueckue MaTepuaJibl, onpeae/siiomme npoueaypbl OeHUBAHUA 3HAHUH, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeSITeJILHOCTH, XaPAKTePU3YIOIIUX ITANbl GOPMUPOBAHNS
KOMIIeTeHIN i

OreHKa 3HaHHMH, YMEHUI W HaBBIKOB, XapaKTepH3ylollas dTarnbl (OPMHUPOBAHHMS KOMIETEHIMH B paMKax H3y4CHUs
JUCUUILIMHBI OCYILECTBISECTCA B X0J€ TEKYyIEl U IPOMEKYTOUHOU aTTecTaluil.

Tekymiast aTrecranysi NPOBOAMTCA B COOTBETCTBHM C [lojokeHMeM O TeKylleil arTectanuu OOydaromuxcs IO
IporpaMMaM BBICIIETO 0Opa3oBaHUS BOpPOHEKCKOTo TOCYyJapCTBEHHOTO YHHMBepcuTeTa. Tekymas aTTecTanus
npoBoauTCs B (popMe: yCTHOro ompoca (MHAMBUAYaIbHBIH ONpoC, (QpoHTanbHas Oecena); TECTHPOBAHUS; OLEHKU
pe3yIbTAaTOB MPAKTHYECKOH esITeNbHOCTH. KpUTepru OIleHnBaHUS IIPUBEICHBI BBIIIE.

IIpoMexyTouHast arrecTanys INPOBOJUTCA B COOTBETCTBUU C IlojlokeHHMEM O IIPOMEXYTOUHOM aTrTecTalyuu
00y4aromuxcs 1o NporpaMMamM BbICILIETO 00pa30BaAHUSL.

KoHTpoapHO-N3MEpUTEIbHBIE MaTepHaIbl POMEKYTOYHON aTTeCTalMy BKIIOYAIOT B ce0s TeOpeTHYEeCKHe BOIPOCHI,
[IO3BOJIIOIUE OLEHUTH YPOBEHD MIOJIyUYEHHBIX 3HAHUM.

[Ipu oLileHMBaHUH UCTIONB3yETCA KaUeCTBEHHAs IITKaJla OIIeHOK. KpuTepru olleHUBaHUs IPUBEACHBI BBIIIE.

Bomnpocsl 151 TecToB 0€3 0TBETOB

Yro Ttakoe 6T nHpOpMAITUH?

UYro takoe KyoHuT?

UYro takoe cdepa broxa?

UYro Takoe 3aIyTaHHOE COCTOSTHHE?

Yro Takoe MoJisipu30BaHHbIN (HOTOH?

Yro Takoe kpunrorpadus?

Uro Takoe KoupoBaHue?

UTto Takoe rpaHuUIa XoJeBo?

Uro Takoe nmapagokc IIIP?

0. YTo Takoe KBaHTOBAs TEJICIIOPTALHA?

1. Yro Takoe KBaHTOBOE M3MepeHne?

12. Yro Takoe cMeNIaHHOE KBAaHTOBOE COCTOSTHHE?
13. Yro Takoe KBaHTOBBIH MPOTOKOJ Nepeaadn HHPOpMaLu?
14. Yro Takoe KBaHTOBBIN aaropuT™?

15. Yro Takoe KBaHTOBBIH TeHT?

16. Yo Takoe yHUTApHBII onepaTop?

17. Yro Takoe omnepartop Anamapa?

18. Yo Takoe KBaHTOBBIH KaHaN CBA3U?

19. Yro takoe arMochepHbIii KaHal CBsI3U?
20. Yto Takoe ONTOBOJOKOHHBIH KaHa CBSI3H?
21. Yro Takoe X3uI-(pyHKIUsS?

RBPoOooo~NoORrwWNE
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22. Urto Ha3bIBACTCS CXEMOU JCKTPOHHOM MMOIITHCH?

23. Yto Takoe KOrepeHTHas ataka HOACITyIIHBaHHs?

24. Yto TaKkoe K04 KPUNTOCHCTEMBI?

25. YTO MOHMMAIOT MOJ KOJUIAIICOM BOJHOBOM (DyHKIMHN?
26. Yo takoe aoroput™ Juddu-Xenmana?

27. Yro Takoe yHUTApHBIH orepaTop?

28. Uro Takoe CIy4aifHOE YHCII0?

29. UYro Takoe KOJ C OTKPBITHIM KITFOYOM?

30. UYro Takoe mpOEKIHOHHBIN oniepaTop?

BOHpOCLl JJId TECTOB C OTBETAMH

1. Yem oTIM4aIOTCS MATPHIBI OT BEKTOPOB?
A) BexTopbl 1 MaTpHIbl JHCTBYIOT B MIPOCTPAHCTBAX Pa3HON pa3MEpHOCTH.
b) NMmerot pazHble HOPMHUPOBKH.
B) Bekrop - 3T0 MarpuIia ¢ 0lHUM CTOJIOLOM MM OHUM CTOJIOIIOM.
I') Matpuiisl MOTYT OBITH KOMIUIEKCHBIE, & BEKTOPBI — TOJIBKO JEHCTBUTEIBHBIE.

2. UYro Takoe KBaHTOBOE COCTOSIHHE?
A) CocrosiHEE, KOTOPOE MOXKET MEHATHCS TONBKO CKAYKOM.
B) Cocrosiane, xapakTepu3yeMoe BOTHOBON (YHKIIUCH.
B) CocrosiHre ¢ KBAHTOBAaHHOW HEPTHUEH.
I') CocrostHre MUKPOYACTHIIBI.

3. YTo Takoe aMIJIUTY/1a BEPOITHOCTH?
A) Jlons moyiHO#M BepOSTHOCTH HAXOXKIEHHUS YaCTUIBI B JaHHOW 00JacTH MPOCTPAHCTBRA.
B) BeposiTHOCTHas! XapaKTEpPHUCTHKA KBAHTOBOTO COCTOSHUSL.
B) CBs13p MeXIy COCTOSHUSAMHE KOJCOIOMIUXCS YaCTHIL.
I') MakcumainbHasi BeTMYMHA KOJIeOaHUi KBAHTOBBIX CUCTEM.

4. Yrto Takoe JuHeiiHbII onepaTop?
A) IIpocToit onepatop.
B) Omneparop, oToOpaxaromuii CcyMMy BEKTOPOB B CYMMY UX OTOOpayKeHHH.
B) Omeparop, KOTOpHI MOKET OBITh NIPEJCTaBIICH MaTPHLIEH KOHEYHOTO pa3Mepa.
I') Oneparop, kBajipaT KOTOPOTO PaBEH CaMOMY OIEPaTopy.

5. B 4eM cOCTOSIT KBAHTOBBIE H3MePEeHHsT?
A) B mpoexTupoBaHNHU BEKTOpa Ha HOATPOCTPAHCTBO.
B) B onpenenennu cpeaHero 3Ha4eHUs TOM WM HHOH (pU3HUECKON BEIMUHHBL.
B) B pacuere BepoaTHOCTH Ipo1iecca.
I') B HaOmroieHnH KBaHTOBBIX CKauKOB.

6. Kakum ypaBHeHMeM onuchIBaeTCs IBOJIONHUS H30JUPOBAHHON KBAaHTOBOW cucTeMbl?
A) KBantoBbIM ypaBHeHHEM JINyBHIILIA.
B) YpaBuennem bonprmana.
B) YpaBHennem Maxkcsera.
I') YpaBuennem lpennnrepa.

7. Urto Takoe yHUTapHBIii onepatop?
A) Orniepartop, KpaTHBIH €AMHUIHOMY.
B) Oneparop, coxpaHstomuii HOpMHPOBKY BEKTOpa.
B) Omneparop, coBnafaromuii ¢ TpaHCIOHUPOBAHHBIM.
I') Oneparop, 3amaroImii 3BOTIONNIO0 KBAHTOBOTO COCTOSIHHS BO BPEMEHH.

8. UYto Takoe cMemIaHHbIE COCTOSTHHA?
A) AHcaMOJIb YUCTBIX COCTOSTHHM.
B) CocrostHne, onuceiBaeMoe MaTPHUIIEH INIOTHOCTH.
B) CocrosiHne COBOKYITHOCTH TTOJICHCTEM.
I') CocrostHre KBaHTOBBIX YaCTHII TIOCIIE B3aUMOJCHCTBUS.
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11.

12.

13.

14.

15.

16.

17.

18.
ooneMe
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YTo Takoe NepenyTaHHbIe COCTOSTHUSA?

A) CocTosiHHS, MHTEPIIPETAINS KOTOPHIX BBI3BIBACT 3aTPYAHCHHUSI.

b) B3auMocBsi3aHHBIE COCTOSIHUS, BOSHUKAIOIIME B PE3yJIbTaTe B3aMMOICHCTBHSI KBAHTOBBIX CUCTEM.
B) Cocrostans ¢ yacTH4HOI moTepel nHpopMaIum.

I') CocTostHHS cCHCTEM MHOTHX YacCTHII.

Mapangokc Jiinmreiina-Po3ena-Ilonoabckoro 3To:

A) OmmboyHOe yTBepKIeHNe DUHIITEITHA.

B) SlBnenue, yka3biBarolee Ha OMIMOOYHOCTh KBAHTOBOM MEXaHUKH.
B) KBaHTOBBII mapaioKC H3MEPECHHUS TIPSy TAHHBIX COCTOSHHA.

I') HenaluromaeMelif JTOrnaecKuii mapagokc.

Yro Takoe KyOuThI?

A) YeTsIpeXOUTHBIE COCTOSHHSL.

B) /IByXKOMIIOHEHTHBIE KBAHTOBEIE COCTOSIHUSI.

B) Heompenensemble hyHaaMeHTaNbHBIE €IMHUIBI KBAHTOBOI HHQOPMATUKH.
I') BuptyanbHble COCTOSIHHUS.

Yro Takoe rpannua XoJieBo?

A) MakcuManbpHO YHCIIO TIEPEeJOBAEMBIX [0 KBAHTOBOMY KaHAILy COCTOSTHUM.
B) Bepxusist rpanuniia uHGopMaly B KBAHTOBOM COCTOSTHUU.

B) Crenens nepenyTaHHOCTH ()OTOHOB.

I') Cnenr MaTpuIbl IIOTHOCTH (DOTOHOB.

Yro 03HayaeT 3anpeT KJIOHUPOBAHUS COCTOSHUI?

A) B03MOXXHOCTb IIPOITyCKaHHs Yepe3 PUIBTP TOIBKO OIHOTO (poTOHA.
b) Heomnpenenennocts B s3HEprun (HOTOHA.

B) HeB03MOXXHOCTB CO3/JaHHSI TOYHOM KOIIMM KBAHTOBOTO COCTOSTHHS.
I') HeompeneneHHoCTh B mossipu3aniy ()OTOHA.

B ueM cocTouT McIpaB/eHHEe KBAHTOBBIX OIIMOOK?

A) Koppexkius noToka oTOHOB 01epaTopoMm.

b) Meton ucnpaBiieHHs TOTEPH KOTEPEHTHOCTH 3a CUET N30BITOYHOCTH MH(OPMALIHH.
B) KoppensinnonHa nonpaska kK MaTpuie IIOTHOCTH (POTOHOB.

I') UuBepTHpOBaHue BOMHOBON (YHKIIMHN HA BBIXOAE KBAHTBOTO KOMITBIOTEPA.

YT0 Takoe KBAHTOBOE paclpe/eeHne Kiarovei?

A) I'enepanus KiIr0ueii ¢ TOMOIIBI0 KBAHTOBOTO KOMIIBIOTEPA.

b) Haxosxnenne HamIy4Immx KIro4eil MeTo10M KBAaHTOBOTO ITOUCKA.
B) Meton nepenaun kinroda 1o 3alMIIEHHOMY KBAaHTOBOMY KaHay.
I') Co3pmanue map CIETIICHHBIX KITIOYEH.

B 4em cocrouT KBaHTOBas Tejenoprauus?

A) MrHoBeHHOE TiepeMelieHre KBAaHTOBON YaCTHUIIBI U3 OJHON TOUKH B JPYTYIO.

B) Ilepemernienne 4acTHIl CO CBEPXCBETOBBIMH CKOPOCTSAMH.

B) PazpymieHne KBaHTOBOTO COCTOSIHUS B OJTHOM MECTE C MOSIBICHUEM €TI0 B IPYTOM.
I') Ilepenava nHpOPMALIIT CO CKOPOCTHIO OOJIBIIIE CKOPOCTH CBETA.

Kak nopmupyercsi BoJiHOBast (pyHKIMSA CBOOOHOI YacTHIbI?
A) He HOpMHupYyeTCS.

B) HopmupyeTcs B 60IBIIOM SIIUKE.

B) HopmupoBo4HBIH KO3 QUIIEHT paBeH eANHHILE.

I') HopmupoBka npousBosbHa.

Kaxk onpeaeasaeTcss BEepoATHOCTDh oﬁnapymemm 3JIEKTPOHA Yepe3 €ro BOJIHOBYIO q)y}lKlll/llO lp B MaJiIoM
dv?

A)-l/)dV
plyl2aV
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B) YV
ny/av

19. Yro mpeacrasasier codoii BostHa ne-bpoiian?
A) Pacxopmsmrytocst BOTHY.
B) Inockyto BoHY.
B) Cxopsurytocst BoJHY.
I') Crosayto BonHY.

20. Yto Takoe pa3MepHOe KBAHTOBaHMe?

A) BOo3HMKHOBEHHE TUCKPETHBIX YPOBHEW SHEPTHU M3-3a OIPAHUYCHHUS JIBUIKCHHSL.
B) 3aBHCHUMOCTB SHEPTUHU OT pa3MEPOB YACTHIIBL.

B) 3aBucuMOCTb pe3ynbTaToB KBAHTOBAHUS OT €AMHHIl H3MEPEHHUSI.

I') Paznenenune nBrKeHUS YacTHUIBI HA AUCKPETHBIE TOA00IAaCTH.

21. Yto Takoe peayKuusi BOJHOBOIH GpyHKIUH?
A) CokpallleHHOE ONMCaHNe BOJIHOBOW (YHKIIHH.
b) 3ameHeHue BOIHOBOI (DYHKINH B pe3yJbTaTe H3MEPCHHSL.
B) Ilpoexmus BomHOBOM (GYHKIMH Ha hr3ndecKuii 6a3mc.
I') 3mepeHne BONHOBOM (yHKIMN

22. Kak noJiy4YdTh NoJIApHU30BaAHHBINA (poTOH?
A) Habmonars GoToH Ha OOJIBIIOM PACCTOSIHUM OT UCTOYHHKA.
b) Pa3menuts 1y4un cBeta Mocie NPOXOKICHHUS CTSKIITHHON IPU3MBL
B) Paspenuts ayqu nocie NpoxoxIeHUs TUPPAKIUOHHON PELICTKH.
I') [IponyctuTh (OTOH Yepe3 moJsipu3aTop.

23. Yto Oyner HA0II0IAaTHCS NOCTE MPOX0KIEHUS] YCKOPEHHOT0 MyYKa TEeIMIOBBIX JIEKTPOHOB Yepe3
HEeO/IHOPO/IHOe MAarHUTHOe mnoJie?
A) Byzner pa3mMbITas mojoca Ha SKpaHe.

B) Oynet mmpoxoe IATHO Ha SKpaHe.
B) Ily4ok pacmenuTcs Ha 1Ba.
I') Ily4ok OTKIIOHUTCS BJOJIb IpaUeHTa MOJIs.

24. Yto TaKkoe KBAaHTOBasi TOYKa?
A) Touka c KBAaHTOBBEIMH CBOICTBaMHU.
B) IMoxynpoBOJHUKOBBI HAHOKPHUCTAILT.
B) CocrosiHue ¢ HeompeIeneHHOM YHepTHeH.
I') MuHnMansHOE 10 HEPTHH COCTOSIHHE KBAHTOBOW CHCTEMBI.

25. Yto TaKoe CTAIIMOHAPHOE COCTOSIHNE B KBAHTOBOIi MexaHuKe?
A) CocTosiHHE C OIIpeeNICHHOM TOCTOSTHHOM YHEepTuei.
b) CocrosiHre, KOTOpO€ HE 3aBUCUT OT BPEMEHH.
B) Cocrosiaue, GpopMupyroleecs B IIOCTOSHHOM 3JIEKTPHYECKOM TOJIE.
I') Cocrosiaue, popMupyomieecs: B HOCTOSIHHOM MarHUTHOM TIOJIE.

26. Yro Takoe MOTEHIUAJ HOHHU3AMH aToMa?
A) DHeprus OTphIBa MIEKTPOHA OT aTOMa.
B) TToTeHmua 3IeKTPUIECKOrO OIS, TIO3BOJIIOIIHIA OTOPBATh 3JIEKTPOH OT aTOMa.
B) Bo3M0OXHOCTB aTOMa 00pa30BaTh HOHHYIO CBS3b.
I') CreneHp TOKaM3aIUK JICKTPOHA B MOJSPHON MOJICKYJIE.

27. B 4eM oTIMYMe CIOHTAHHOTO U3JIy4eHHUs OT HHAYIHPOBAHHOTO?
A) Bo3HnKaeT caMOIpon3BOIBEHO B OTCYTCTBHE BHEITHUX HOJEH.
B) He tpebyeT Hanu4us pe3oHaTOpA.
B) He 3aBucur ot BHemHUX (OHOHOB.
I') DHeprus cucTeMsl B pe3yJIbTaTe 3TOr0 MPOLecca yMEHbIIaeTCs.

28. YTo Takoe CIMH JJIeKTpPOHa?
A) OTobOpakeHue IIEKTPOHA Ha KOMIIJIEKCHOE T10JIE.
B) BHyTpeHH:s cTeneHb CBOOOIBI, CBSI3aHHAS C BPAIICHHEM.
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B) BpamarensHoe ABMKEHHE JIEKTPOHA.
I") Bo3MOXHOCTB ONIMCaHUs DJIEKTPOHA MATPHIIAMH.

29. KakoB cnuH ¢otona?
A) Henprit

b) ITonmynensrit

B) 1.2.

I')9.999...

30. Kakoii craTncTinke noguuHsAI0TCs POTOHDBI?
A) bo3e-DiiHmITeliHa.
b) ®depmu-/lupaxka.
B) Bonbimana.
I') MakcBemna.

IIpumepsI 3a1a4 ¢ perieHUAMHA
1. Cnoxwuts 1Be MaTPHIBI
I
2. IlepeMHOXWTH JBE MaTPHIIBI
A=C 9o-C D)
3. HaiiTi BeposITHOCTh OOHAPYKUTh KBAHTOBYIO CUCTEMY B OJTHOM U3 JIByX COCTOSIHHIA, €CIIN €€ BOJIHOBas

GyHKUIUsS UMeeT BUA |q) = \E |0) + \E [1).

4. TIpoBepuTh yCIOBHE HOPMHUPOBKH BOJHOBON QYHKIUH |q) = \E [0) + \E [1).

5. Haiitu ckanspHOE MpOMU3BEIEHHE BEKTOPOB
(14 (-
u) = (2 _ Zi)’ v) = <1/2)'

6. Hopmanuzosats BexTop |q) = |0) + |1).
7. Boipasurs npoektopsl |0)(0] u |1)1| B MaTpuuHOM BHIE.

1+ 1—i),

8. HaiiTi 5pMHTOBO-COTIPSHKEHHYO MATpUIy A = ( _1 1

9. Brruucauts ciien MaTpuil X = ((1) (1)),1 = ((1) (1))

10. IlpoBepuTh yHUTAapHOCTH OnepaTopoB [laym X = ((1) (1)), Y = (0 _i),Z = (1 0 )

_(0 1 _(1 0
11. BprauciuTh KOMMYTaTOp MaTpurn X = (1 0),2 = (0 _1).

12. Haiitu criekTpalibHBIe pa3ioKeHHst onepaTopoB Z u X.

13. HaiiTu TeH30pHOE MPOM3BEACHUE ONIEPATOPOB X = ((1) (1)) Y = ((l) _Ol)
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14. Tlpumenuts BeHTHIb Aamapa H = 1 )K cocrostausM |0) u |1).

&6 4

15. Tlycts umeetcs coctosiaue |q) = a[00) + $]01) + y|10) + §|11). Haiitu BeposiTHOCTh mOTy4nTh|0) pH
M3MEPCHHUH B BBIYUCINTEIBHOM 0a3ice IIepBOro Kyoura.
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