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LIEHTP KBAHTOBbLIX TEXHONOIMH
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NpUKaso

-ANA OCYLLe
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MOCKOBCKHH NOCYJAPCTBEHHBIH YHUBEPCUTET
umenn MLB, JOMOHOCOBA

IIPHKA3
ol "‘ig'."‘ggl Wi Mocwna Ne 125

O corxaamnn UenTpa KxBanToRBIx TEXHONOr IR

B nensx swnoawesns npoexta po cxksoanofl Texmnosorak  «Ksanmomie
TexHoormy ¢ Doiaom nogaepicku npoexton Hanmonunssol Texsoaoruyeckoi
HHHUMATHEL N0 PEIVALTATAM KOHKYPCHOTD OTOOpR W TOCYRPCTHECHHYIO
nojziepkKy HerTpos HauRORAUTHHOR TEXHOTOTHYECKOR HHMIHATHRM

ApHKAIEBANK

| Couars  crpyxrypuoe  noapaysenenne MUY na  dwosrieckom
thaxynurerne Lewrp xmanronsx Texuonoruft (nazee -~ Llentp) cornacno m.15
[Tpumin npesoctasacnun cybowaun wy depepannioro SiupKeTa WA OKasnRHe
rocyaaspersennol  nongepxxkw  menrpos Haumonmmmoll  Texwonormdeckon
upmipanskl  (nocrawomackne  [lpaswremiorns  Pocowiicxoit  Qeopepaunn
ot 16 oxtabps 2017 r. Ne 1251)

2 Haowasinre pyxonozmrenes LlesTpa aexann Quinyeckoro pakynirera

npoeccopa HH. Cucoesa
3 Coanats Halmoaarensssfl coser LiewTpa non MOHEM pyKOBOACTROM

HH. Cucoesy ssectw npeanomesnn no cocrasy Habmopareassoro coserns
Lentpa

B H.H, Cucoesy oprasmsosars pafory llestpa 8 COOTBETCTBMH ©
YCTORUAMH NPENOCTERICHIS QUHARCHPOBANNS, paspalotars HEOOXOILMMYIO JUIK
HYHKIHOHWPORIHMA Llexrpa OPrEHISSLMOHHO-PACHOPINTEARHYIO
ROKYMEHTEIINIO, B TOM WHC/1&: MPENCTARKTE NPOSKT nosowenne o LiewTpe, BHecT
MPETOAKEHIA 110 BAYIHOMY PYKOBOANTEmO LieHTpa, NOAroToBHTS IPEII0KEHHN O
BHOCCHHH COOTRETCTEYIOMMIX WIMEREHHA B CTRYKTYPY (PHINYECKOro GaKyisTeTa.

- KONTPOAL 38 HCUOJHEHNEM HACTONIIETD npiKass octasfio 3a coGoR.
/ .
Pextop 4 S
: > . ; / AP
MOCKOBCKOID YHHBEPCHTET) //, [/ ¢
AKRICMHK 7 L B.A. Canossmvuit

®U3IUYECKUWN DAKYNBLTET
MIY umenu M. B. TOMOHOCOBA

uTeTa co3aaH
N>

HHOU NOAAEPXKKU
onoruu P3®




CTPATEMMYECKUE LIENWN PEANN3ALIMN TIPOrPAMMBI @ OUSMIECKUA GAKVILTET

. NpeoaoneHue TeXHONOrMYeckuX paspbIBOB B 061aCTU KBAHTOBBIX
TeXHOMNOMUM - Mexay Hay4YHbIMU pa3paboTkamm B 061aCTU CpeAHeMaclTabHbIX KBAHTOBLIX KOMMbHOTEPOB
U CO3AAHUEM COOTBETCTBYHOLLeW 31ieMeHTHOU 6a3bl.

- BbIBOA, HA FNO6ANbHLIN PLIHOK TpeX TUMOB NPOAYKTOB:
1) - AN UCMNOMb30BAHUA B MArUCTPASTbHBIX
ONTOBOJTIOKOHHBIX NMUHUAX cBa3u (Mexay LLOOamwm);
2) Ha ocHoBe B MUKPOAUNOJIbHON NOBYLLKE
u C BO3MOXHOCTb YAA/IeHHOr0O CeTeBOro A0CTyNa AfS pelleHns TeCTOBbIX 3aAa4 Ha OCHOBe
KBAHTOBBIX ANITOPUTMOB;
3) BBICOKOCKOPOCTHbIE ManorabapuTHele - AN UCNOJIb30BAHMUA B
LUIMPOKOM CMeKTpe KpUNTorpacuyeckom annapaTypel.

, OPUEHTUPOBAHHBIX HA MOArOTOBKY CMELUUanUCTOB LMPOKOro
npoguna B 06,1aCTU NPUKNAAHBIX KBAHTOBLIX TEXHOMOMUW;

3aMNYyCK CUCTEeMbI ANS NOBbIWEHUS KBASIUPUKALMU pabOTHUKOB
TeXHONIorUYeCKUX NpeanpuUaTUA, 3aUHTEpeCOBAHHBIX BO BHeApPeHUU KBAHTOBLIX TeXHOMOMUIA;
3aMNYyCK CUCTeMbI NO KBAHTOBBIM TEXHOMOTUAM ANS MAKCUMAIBHO LWMPOKOIO Kpyra

cnywarenewu, BKNHoYas



LletTp ®OU3NYECKUI GAKYNLTET
IQ“H“M) KeaHTOBbIX YNEHLI KOHCOPLIMYMA: MFY umeru M. B. TOMOHOCOBA

TexHonornm
OBPA30OBAHME

e TIPOW3BOMCTBO
KOMMEPLIMANM3ALNS

TTIPABOBAS 3AULUNTA Q
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TTOTPEBUTEND G




l LleHTp
!l!ﬂ!["vm KeaHTOBbIX
!/ Texvonoruit

CyTb TexHON0OruuU

Mpobnema
N peweHune

TpeHAbI
& disruption

0630p TexHonorMn &) Smsisition

KBaHTOBbIE TEXHOMOITMN: NHCTPYMEHTbI XpaHeHUs, 06paboTKku,
obecneyeHmna 6e3onacHOCTM MHPOPMALIUK N ANITOPUTMbI PELLIEHUA 334aM
nocpeacTBOM KBAHTOBO-MEXaHUYECKUX CUCTEM.

LIE/Tb: noOHATb, KaK PyHAAMEHTA/IbHbIE 3aKOHbI
KBAHTOBOW PU3MKMU MOryT CNOCO6CTBOBATH YyULUEHUIO
TeXHONOrMin npmema, nepegavm u o6pabotTkm nHdopmauyum

MotuBauusa: Knaccuueckme MHGOPMaLUOHHbIE TEXHO/IOTUM
He obecneunsaloT noTtpebHOCTN Noab3oBaTeneun

PeweHue: NUcnonb3oBaHUe KBAHTOBbIX TEXHO/IOTUM

UHCTpYMEHTapuii: KBaHTOBble 6UTbl U cynepnosuLum;
KBAaHTOBbIW Napannenmnsm,
KBaHTOBble HenpepbiBHble U3MEPEHUSA;
nepenyTbiBaHMe KaK HOBbIA pecypc u Npou.



®U3NYECKUWN DAKYNBLTET
MIY umenu M. B. TOMOHOCOBA

LeHTp
I(I'MNMD KBaHTOBbIX 3AOENbI MIY

TexHonormnu
B KBAHTOBbLIX TexXHoOJNIOrmnax.

SYHOAMEHTAIbHBIN 3ALEN 6a3upyetcs Ha KONNEKTUBAX YeThIpex
BCEMUPHO U3BECTHBIX HAYYHbIX WKONAX PU3MNYECcKOoro garkynbteta MIY:

LLikona ksaHTOBOU onTuku O.H. Kneiwko

LLikona kBaHTOBBIX U3MepeHuU B.B. BparuHckoro

lLikona B3aumopeircteua usnyyeHus c sewectsom J1.B. Kengerwa

lLikona xsaHToBOM oaHo3nekTpoHuku K.K. Jluxapesa

B 3tux wkonax 6b1n10 nonyveHo 6onbloe
KOJSIUYECTBO HAYYHLIX pe3ysibTATOB, ONepeXarolux MUPOBOU ypOBeHb




aflfl Ks HTO ®UIUYECKUN GAKYNBTET
aHTOBbIX MrY umenn M. B. TOMOHOCOBA
TexHonorun

P

o

KsaHTOBbIE
BbIMUCTIEHUA

KeaHTOBAGSA
cBa3b

KeaHTOBGSA
ceHcopuka

KeaHTOBLIE CceHcopbr:
MArHUTOMETpLI, FPaBUMETPbI

OnNTOBONOKOHHLIE KAHASbI
CBA3U: CeTeBas T@IONorug

Fno6anbHas
3aWMLLeHHasa ceTb

308 MeTpOnorms
y ——Ta=

KesaHTOBGA NamsaThb,
KBQHTOBLIE MOBTOpPUTENU




®U3NYECKUA GAKYNBTET
(l"'l"ll'“) ?:3:;?12?3; 0630p MUPOBOIro NpuUmMeHeHus @ MIY umexun M. B. TOMOHOCOBA

AHANOIMMYHLIE LUIEHTPbI B MWUPE:

UccnenosaHua, TexHonorum, kommepumanusaums, obpasosaHue

AN | Centre for

Centre for

Quantum
W | Technologies
I Quantum 3aTep/100
Computing (Kanapga) 2003 ‘
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ﬁll L.\ PUINYECKUIA OAKYNLTET
AR/ MrY uvenn M. B. TOMOHOCOBA
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M) e | TEPCTIEKTMBLI KOMMEPLIMATIM3ALIAM

TexHonorun

KBAHTOBbIE
TTnaHupyemas CUMYNATOPBI
PLIHOUHAA LieHa \ CPEOHETO MACLUTABA
NpoAyKUUU cocTtasnset — - Na3epHbIe CUCTEeMBbI
20 mnH. py6. u CO CTabUNbLHOM (HayuHo-
cooTBeTCcTBYyeT NOTEeHUMANbHBIX 4YacTOTOWN; nuccnepoearenbckue u
Haubonee 6nu3kUM no noTpebutenei -annapaTHas 6asa obpa3soearersibHbIe
XAapakTepucTUuKam (Haquo- UHTEerpanbHo- opraHusauum,
3apy6exHbIM U3fenuam, uccneposartenbckue ONTUYECKUX R&D otpens:
noTeHumasnbHoO opraHusauum, KOMMOHEeHTOB U npou3BoACTBEHHDBLIX
AOCTYMNHLIM K NOKynKe R&D oTaensb: npou. KOMMGAHUW)
KOMNAaHUaSMU. MpoOun3BOACTBEHHbIX
KOMMNAHWIA) - I




MT'Y umenn M. B. TOMOHOCOBA

i IMIl KBaHTOBblx CBOAKA KNHOYEBbIX NPOEKTOB LLEEHTPA KBAHTOBbIX TEXHO/10TUIA ®U3NYECKUN GAKYNIBTET
TexHONoruit ®U3NYECKOTO GAKYILTETA MI'Y UMEHM M.B.JIOMOHOCOBA

m HanmeHoBaHue KpaTKoe onucaHue npoekKkTa

KeaHToBbIU CeTb C KBAGHTOBBIM pacnpefgeneHuem knrodeu (nanee - KPK) aensetca
TenedoH
VipNet pacwmupeHuem knaccuudeckoir cetu ViPNet. OHa npeactaenset cobois

BUPTYAsIbHYHO 3dlULLEHHYHO CeTb, KOTOpas MmoxeT ObITb passepHyTa
nosepx JOKANbHEIX WU rnobanbHbIX ceTe NHO60OU CTpykTypor. B
oTnuuue ot MHorux nonynapHerx VPN-peweHuu, texHonorus ViPNet
obecneuyuBaeT 3awmiieHHOe B3GUMOAEMUCTBUE MeXAy CeTeBLIMU Y3Namu

NO cXemMe «KIUEHT-KITUeHT> .
Bbrcoko- EavHaa wuHTerpupoBaHHas cuctema, BKNHOMAKOWAS YCTPOUCTBA
CKOPOCTHOI KBAQHTOBOrO pacnpegeneHUs Kikovenu U  Knaccuyeckue LWKUPPATOPSI.
Komnnekc  KBGHTOBO-KpUNTOrpaguU4eckou  annapaTypsl  3GLMUTHI

KBAHTOBLIU
UHPOPMALUMU npedHaA3HaYeH AnS nepeAayu Yepes ceTb cBa3u obuiero

wugpatop 106

NOnNb30BAHUA UHPOPMALUU U e€ KPUNTOrpagU4ecKou 3aLUUTHL.
3awmigaemas UHEPOpMALUA NepeAaeTcs OT UCTOMHUKA K MPUEMHUKY,
Haxopawmxca 3a npepenamu Komnnexkca B AOBepeHHLIX ceTax
nepeaayu.




Qm‘b»ﬂ) KaakToBbIX CBOZKA K/FOYEBbIX MPOEKTOB LLEHTPA KBAHTOBbIX TEXHO/IOT M @ MEY e ML B NOMOHOCOBA
TexHonorui OPUSNYECKOIO PAKYNIBTETA MTY UMEHU M.B.IOMOHOCOBA

MHOroky6uTHbIN MHOrOKY6UTHBIWN KBAHTOBBLIA CUMYNATOp nNpeacTasnseT cobou
KBAHTOBLIMA BLIMUC/IUTENbHYO CUCTEMY C OTKPLITHIM AOCTYNOM MO CeTu
Internet. BbruucnutenbHbIW yCTPOUCTBO BKAHOYaeT B ceba pAea
npoueccopa Ha OCHOBe ABYX Pa3SIUYHLIX EUIUNYECKUX CUCTEM-
XOnoAHbIEe ATOMLI B ONTUYECKOU NoByluKe U OAUHOYHbIE (POTOHLI B
NUHeUHo-oNTUYeckux cetax. KaxabI¥ U3 npoueccopos MoxeT
6bITb UCNONb3OBAH MO OTAenbHOCTU, nMbO, ecnu BO3MOXHO
pasbueHue 3aaaum, moryTt pabortatb napannesnbHo.

CUMYNATOP

HayuHo- Byner co3paH NpakTUKyM NO KBAHTOBOW OMNTUKE U KBAHTOBOW
obpasoBaTtesnibHBIA |UH(POPMATUKE, B PAMKAX KOTOPOro cTyAeHTsl BY3os wunu
NPAKTUKYM NO | COTPYAHUKU YYebHLIX, HAYYHLIX U UHAYCTPUGNBHLIX KOMMAHUM,
KBAHTOBOW ONTUKe | Npoxoaslme KypChI NOBLILWEHUS KBANUPUKALUU no
U KBAHTOBOW | HANPABNEHUAM, CBA3GHHBIM C KBAGHTOBLIMU TEXHOMOTUAMU, CMOTYT

UH(POpMaTUKe Ha NpakTUKe yBUAeTb, KAk paboTArOT 3QKOHLI KBAHTOBOU (PUSUKU B
peanbHOM 3KcNepumeHTe. TaKOU OnbIT NOo3BONUT obyuarowmmces
MOHATb MPUHUMNLI KBAHTOBOU (PUIUKM HA nNpumepe 3aaad
KBAHTOBOU UHPOPMATUKMU.




®U3NYECKUWN GAKYNBLTET
MIY umenu M. B. TIOMOHOCOBA

EeHTpP |
K!"' !'”“) KearroBbiX TTpeanoxeHue: texHonorua «QUANDOR>

ViPNet Quandor

Komnnexkc KBGHTOBO-KpUNTOrpapU4eCcKou annapartypbl 3aWmThI
UHpopmaumm, coctoawmm us 106G wupparopa kaHanbHOro ypoeHs (L2) u
obopyaoBsaHUA KBAHTOBOrO pacnpepeneHus knroven (KPK)

infotecs’

- KnneHT KPK - 7 § (  Cepsep KPK N\ Vv CKOpPOCTb WuneppoeaHUa no FTOCT
| ' x = \ KBaHTomn ‘ 34.12-2015 «Ky3Heuumk»:

o 20 Téut/c aynnekc
UHTepdeiic 3arpysku 'i

-
—
—_—

NHTepdelic 3arpysku v MMMTO3GLHM TAa

KBaHTOBbIX Knto4en KBaHTOBbIX Kntoyewn

« Vi

Winpparop e v 3apepxka ~15 mkc

Hanrsie UOA v ANTMHA JIMHUU KBAHTOBOW CBA3MU

100 km
v/ BO3AYLWHOE oxnaxaeHue

v GBTOMATUYECKUU pexum paboTbl

=
T
=pu
> i

LLEHTp Lo

npaB/ieHns
ynp N y, .




®U3NYECKUWN GAKYNBLTET
MI'Y umenn M. B. IOMOHOCOBA

infotecs’

LieHTp !
K""'m"“b KoarosL. TTpeanoxeHue: texHonorua «QUANTEL»
ViPNet Quantum Security System
Knnent KPK 1
-—i.__,
%:,

Ob6opynosaHue -
KBAHTOBOrO
pacnpepeneHus e e

knroyen (KPK)

conpsxeHHoe ¢ I‘b i
TTO ViPNet Client -

KBAHTOBbIMU KNO4Ya MU

M ConneCT - KaHan cBAa3un cetn ViPNet
Ha Te.n emOHGX B ONOKOHHO-ONTNYECKAA IMHNA
GGOHZHTOB _ __ __ Kanancessu, sawmuweHHbIi

NHTepdelic 3arpysKkm
KBAHTOBbIX KNHOYEN

JIoKanbHaAa ceTb

(LAN)

: Cepsep KPK

[/

TenedpoHbl 2 ... N

- —

Knnent KPK 2 ... N

13



®U3UYECKUWN GAKYNBTET
I(IMI""") KBaHTOBbIX npemoerMe . TeXHonorMﬂ <<QUANTEL>> @ MI'Y umenun M. B. TIOMOHOCOBA

TexHonornm

14




®U3NYECKUWN GAKYNBLTET
MIY umenu M. B. TIOMOHOCOBA

K""’””“) ?23:;%*:‘;; KBAHTOBBIE BLIUMCIIEHUS HA
OCHOBE HEMTPANbHLIX ATOMOB

Bpemu yHepmurvin o Jivsywne OAUHOYHOTO
aroma pybuausa oxono 100 c.

Co3naHWe KBAHTOBBLIX PerucTpos AN 3aAad
KBAHTOBOU CUMYNALMUU
U KBAHTOBBLIX BLIMUCIIEHUIA

DKCNEepUMEeHTAnNbHLIU KOMMIEKC MO OXSIaXAeHUHD, YAepKaHUH
U ONTUYECKOMY MOHUTOPUHIY OAUHOYHLIX GTOMOB
B AUNONBHOU MUKPOSIOBYLIKE




LlexTp ®U3UYECKUWN DAKYNBLTET
lll'l ||'1|l KeaHTOBbIX MY umenn M. B. TOMOHOCOBA
TexHoNnornm

OBPA3OBAHME

BOBJieYeHHOCTb B 0bpasosaTesnbHLIN Npolecc
HecKonbkux gakynbtetoB MIY:

npeymyLyecTsa
permytd - (PU3NYECKOrO, @

- BBIMUCIINTENIBHOU MATEeMAaTUKU U KubepHeTuku,

o B M K M l—y DAk NETET BEMUCIMTENEHON MATEMATHEN M KMGEPHETIER
}-.4-‘3' MoCKOECKOM Moy LapcT EEHHOM YHMESRCKTETS MieHM M. B. NomoHocoes

- MEXAHUKO-MATEMATUYECKOT O

NNAHUPYETCS OTKpLITUE TpeX CNeLmanmsmMpoBaHHLIX MArUCTEPCKUX MPOrPAMM, OH-SIGUH MPAKTUKYMG
WU NpOrpamm AOonNonHUTenbHoro obpasosaHus:

<<MH>KeHeprIl7l YKIOH>» ) m «anropMTMqucxmﬁ YKNOH»

BapuarmBHaqa 4acTtb




EeHTpP o
I(lhl"l!“) KBaHTOBbIX OH-naviH l'IPGKTMKYM:
Texxornomi COCTAB KOMMNJieKca, Mpumepb 3a4au

®U3UYECKUWN GAKYNBLTET
MI'Y umenn M. B. IOMOHOCOBA

NonapusaumoHHaA ONTUKA

1. [Monapusauyna ceeta

2. [lonAapus3auMOHHbIe 3/1eMeHTbI

3. Tomorpadusa nonsapmsaumMoHHOro Kybumra

4. [1pOTOKONbI KBAHTOBOM KpUNTOrpadpmm

5. Tomorpadusa ogHOKYOUTHOrO KBAHTOBOTO NpoLecca

KBaHTOBaA onTuKa

CnoHTaHHOE NapameTpuyecKoe pacceaHue
HepaBeHcTBa benna

Tomorpadumna KBaHTOBbIX COCTOAHUMN
KBaHTOBOe pacnpeaeneHme Kar4a
KBaHTOBbIN reHepaTop C/y4anHbIX Yncen
CTtaTucTuKa GOTOHOB

[lpoBan MaHaenA

[omOoAMHHOE AeTeKTUpOBaHMe

o
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I l - PUINYECKUUN DAKYNBTET
[ (oo o OHnaiiH-Kypc B A TET e

«KsaHTOBAS 351E€KTPOHUKA>

AsTtop Kypca— Cepreir Tlasnosuu Kynuk, A.¢p.-Mm.H. npogeccop, Hay4yHbIU pykosoauTensb LleHTpa
KBAHTOBBIX TeXHONOrumu gusmudeckoro gakynbtetra MY umeHu M.B.JlomoHocoea

KBAHTOBAJI

JNEKTPOHMK 4

dusndeexnit daxynerer MI'Y

Kypc nocesiieH @usmMuyecKUM OCHOBAGM KBAHTOBOW 3S1EKTPOHUKU, OCBOEHUHO OCHOBHBLIX MOHATUA Teopum
B3aUMOAEUCTBUA Nonsa U BellecTea (BbIHYXAeHHOe U3nydveHWe U nornoleHue,

UHBEpPCUA HacesleHHOCTeA U OTpuuaTesnbHAs TemMnepatypa, cedeHUe B3AUMOAEUCTBUA, AUINEKTpUYEeCcKas
BOCNPUMMYMBOCTb, periakcaums, CNOHTAHHbIE NepexOAbl, KorepeHTHoe

B3aUMOAEUCTBUE).

OcHoOBHbIE pasfenbl MPOrpaMMLI: BepOSTHOCTb NepexOAd B Cllyvyae KOrepeHTHOro U HeKOorepeHTHOro nons,
KO3(P(PULMUEHT nNOrfoWeHUs U YyCurieHUsa, JIMHEeUHAas nonapusauus cpefAbl, 3(@eKT HacbIWeHUs,
HeCTAUUOHapHbIe 3 @eKThl (CAMOUHAYLMUPOBAHHAA NPO3PAYHOCTb, ONTUYECKOe 3XO, CBepxXusnyuveHue).



LleHTp ~ y
|(phe) s OHnaumH -Kypc - T
' 4 Texxonorui «BseneHue B KBAHTOBLIE BLIMUCTIEHUS» —

ABTOp Kypca - CtaHucnae Cepreesud Ctpayne,
K.(p.-M.H., BeAyLLUUA HAYYHbIU COTPYAHUK LleHTpa KBAHTOBLIX TeXHOMOru
pusmdeckoro gaxkynbtera MI'Y umern M.B.JlomoHocosa

Cl

BBeneHue B KBAHTOBBIE
~  BBIYHCIIEHUS

B Kypce paccmoTpeHbI Takue Tembl, KaK remToBas Mofeslb KBAHTOBLIX BbIUYMCIIEHUU U YHUBepcasbHble Habopbl
KBAHTOBBLIX JIOTUYECKUX BeHTUNeW, OCHOBHbIe TUMbL KBAHTOBLIX ANTrOPUTMOB; npobrnembl 60pbbbr ¢
AeKkorepeHunen U OWUOBKAMU B KBAHTOBBLIX BEHTUNAX, BOMPOCLI NOCTPOEHUS KBAHTOBLIX KOAOB KOppeKuuu
owunbok. PaccmoTpeHbI BAPUGHTLI APXUTEKTYpbI KBAHTOBOrO KOMMbHOTEpPa, YCTOMYMBOrO K OWUbKam. Takxe B
pamkax Kypca 6yayT obcyxAaaTbCs BOMPOCHI MPUHLMMNUATBHOU BO3ZMOXHOCTU CO3AAHUS YCTOUUUBOIO K OLIMBKAM
KBAHTOBOIO KOMMbOTEPA U peafibHOe NosioXeHue Aen Npu COBpemMeHHOM YPOBHE pa3BUTUS TeXHONOMUM.



LienTp o ' y
Klmmuu) ceanroesx  QHMAUH-KypC «KBaHTOBASA KpU morpacsmsl» o8

TexHonorun
ABTOp Kypca - Cepreir Hukonaesuy Monotkos
-Npoeccop, A.p.-M.H., BeAYLUUIN HayUHBIN COTPYAHUK LleHTpa kBaHTOBbLIX TexHonoruu MY, npogeccop
KagpeApbI CYyNepKoOMMbrOTEpOB U KBAHTOBOW UH(POPMATUKU
(PAKYbTETa BLIMUCNIUTENIBHON MATeMaTUKU U kubepHetukm MI'Y umeHu M.B.JlomoHocoea
= : P

-

KBAHTOBAS

S

; _'K.{? M’nm’mu%

Ha nekumax paccmoTpeHbl 6a3oBble MPOTOKONBI  KBAHTOBOTO  pacrpeferieHUs  Knrodel;  OCHOBHbIE
(PYHAGMEHTanbHbIE MPUHLMUMBLI paboTbl U YCTPOMCTBO COBpeMeHHbIX CUCTeM KBAHTOBOrO pacrnpepeneHus
KPUNTOrpapUYecknx Krrouen, NOHATUMHBIA U MATeMAaTUYeCKUM annapat, UCMOMb3yemMbIU NpU AoKa3aTenbCTse
CTOMKOCTU CUCTEeM KBAHTOBOW KPUNTOrpacum, KAk B OMNTOBOSIOKOHHOM BApUaHTE, TaK U paboTtarowmx 4epes
OTKpbITOE MPOCTPAHCTBO; PA3NIUYHbIE BUALL ATAK HA TAKUE CUCTEMbI, a TaKKe MeTOAOB MpOTUBOAECUCTBUS UM.
Takxe onpepeneHbl MPUHUUNUASbHBIE OTNIUYUA U HOBbIE BO3MOXHOCTU, MO CPABHEHUHD C KNACCUYECKUMU
MeTOoAaMU pacnpepeneHus knrode. Cnylwarenu Kypca Hayyatcs aHasm3npoBaTb KpUNTOrpacpUUecKyro CTOUKOCTb
TAKUX CUCTEM MO OTHOLWIEHUHO K PA3SINYHBLIM ATAKAM HA HUX U MPUMEHSTb NOslyYeHHbIe 3HAHUS MpU pelleHun U
NOCTAHOBKe TUMOBbLIX 3aAaY B 0611aCTU KBAHTOBOU KpUNTOrpagpum.



L\ PUBNYECKUN QAKYNBLTET
S@ MY umenn M. B. TOMOHOCOBA

l LleHTp
il Y KearTosbix
' £ TexwHonorui

OHnauH-kypcor LIKT
peanusytotca LleHTpom passuTtus anekTpoHHbIX obpasosatenbHbiX pecypcos MIY Ha
nnatpopme «OTKpbIiTOe 0bpasosaHue» https://openedu.ru, HauuHas c BeceHHero
cemectpa 2019 ropaa.

TTo utoram obyuyeHus, B cnyvyae ycnewHou arrectaumm, BbIAAETCA CepTUPUKAT 06
OCBOEHUU Kypca, KOTOPLIA MOXeT ObITb 3aCYUTAH CTYAEHTAMU B YACTU OCBOEHUS
obpa3sosaTtenibHOUM NPOrpPaAMMELL BY3a.

Ana coTpyaHUKOB U Npenoaasateniey Bysa, umerowmx Bobiclwee obpasosaHue,
npeAyCcMOTpeH AONONHUTENbHLIA MOAYJ b MOBLIWEHUA KBANTUPUKALIUU NO MeToAUKe
npenoaasaHus B AAGHHOU npeAmeTHOU obnacTu.

ITrobbIe BONPOCHI MO OHMAWH-KYPCAM BbI MOXeTe 3aAaTh MO 3N1eKTPOHHOU nouTe

education@quantum.msu.ru
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[(pba) o KBAHTOBLIE BLISMCIIEHMS cumecn ouner
HA OCHOBE NMHENHOWU

OTTTUKUA

TTpotoTMN Nporpammumupyemoro onTUYecKoro Ymna - 6a3oBbIM 3MemeHT
KBAGHTOBOIO JIUHEUHO-OMNTUYECKOrO CUMYNaTopa/BbIMUCIUTENS
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I<"'lm!!“> EBG:JTOBI:IX Paspabotku pusgpaka MY

KeaHTOBLEIM AaTYUK cnyvarHbIx ymcen 100 M6/c
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