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KBaHTOBass HHHLIHAaTHBA

CeropHst MOJHO FrOBOPUTD O uuq)posusau,uu 3KOHOMMKU U KBAHTOBbIX TeXHONOrUAX, CTpa-
HULbI AHAZIMTUYECKUX M3AAHUIA 3aN0/IHEHbI KpacCuBbIMK AUarpaMmamu € aHa/IM30M CTaTh-
CTUYECKMX CBEAeHMIi 0 MaTeHTaX, MHHOBALMOHHDBIX BAMBAHUAX U COMOCTaBAEHUAMU Hayy-
Horo noTeHuuana Poccum ¢ 3apy5E)KHbIMVI CTPpaHaMM.

WcTopus C030aHMS KBAHTOBLIX TEXHOMOTWI MOMHA
COEBHOBATENbHOMO 33pTa M C/IOKHBIX NOBOPOTOB
Yye/oBeyeckMx CTpacTeil. B 3ajadax wcmonb3oBaHws
KBAHTOBLIX TEXHONOTWI BLIAEAKIOT TPU  KPYMHBIX
HanpaB/eHus: KBAHTOBLIE BbIYMCAEHNS, KBAHTOBbIE
KOMMYHUKALWMK W KBAHTOBLIE CeHCOpbl. Cpepu reo-
rpauyeckoro pacnipesenexns nMAepoB GoKyC BHU-
MaHWs 3axBarvnn Kutai, CLLIA, OpaHumio, fepManmio,
Poccuio, Benukobputanmio, Sinonmto, KOxHylo Kopeo,
Wugmio, Kaxagy. C 90-x rofoB MpoLoro CToneTis
LLen MOLLHbIA NOTOK 0BMeHa TEXHONOTYeCKMMM HOBO-
CTAMK. BCKOpe CTano MOHSTHO, YTO 6e3 rocyAapCTBeH-
HOM (MHAHCOBOW MOMOLLYM OpraHM30BaTb TpaHcdep
TEXHONOMWIA He YAAETCA Hl OLHOM M3 3TUX CTPaH. Ove-
BUAHbIA KpU3NC robanm3aLmy ele bonblue 060CTpun
KOHKYPEHLIMIO MEXAY KOMMaHUSMU-NAAEPaMK.

Ho KaK Tonbko OTKPbLITbIE MHHOBALMY B MPOeKTax
M0 KBAHTOBLIM TEXHOMOrMAM 3aTPOHYAM WMHTepechl
roCyAapCTBEHHON 6e30MacHOCTH, BCe NWAEpbI KBAH-
TOBbIX TEXHOMOMWI PE3KO PA3BEPHYAM CBOW MPOEKTbI
B MPOKPYCTOBO JIOXE MEXaHU3MOB 3aKpbITbIX MHHO-
BauUMA. AKTUBIM3MPOBANACH 3AKOHOZATENbHAs fest-
TeNbHOCTb FOCYAAPCTB-MWAEPOB MO PerynMpoBaHIo
KBAHTOBO-YCTONYMBOI  MHQOPMALMOHHOW  be3onac-
HOCTW. Befib 3TO He TOMbKO CBSI3b, HO M METPONOrus,
0becneynBatOLLas CTAHAAPTLI YACTOTbl A4S MOABO-
[IHbIX, HAABOAHBIX 11 BO3MYLUHBIX CYAOB, CMIYTHUKOBbIX
60pToB.

CoBpeMeHHasi KBaHTOBASA (BA3b MOKA JeWCTBYeT
TONLKO Ha KOpOTKMX AMCTaHumax o 100 km. CBg3aHO
370 C N10OTEPAMMI B OMTUYECKOM BONIOKHE. B NpuBLIYHON
KNACCMYECKOM MHUN (BS3W 3Ty Mpobnemy pewaiot
C MOMOLLbIO MOBTOPUTENEN WA YCUAUTENeiA. B KBaHTo-
BOV CUCTeMe CBA3M YCUANTEND ByaeT M3MeHSTb GOTOH
1 BOCMPUHUMATLCS KK 3M0YMbILLIEHHVK. Pa3paboTku
BEAYTCS N0 CO3AAHMIO YCTPOICTBA KBAHTOBOMO MOBTO-
puTens. [Ing ero peanu3aumi HeobxopuMo CO3AATb
TEXHWKY KBAHTOBOW TeNenopraums W 3neMeHTbl KBaH-
TOBOW ONTI4ECKOI NAMSTH.

HepasHo 6bina OMybAMKOBAHA Hay4Has CTaTbs
0 TOM, u4T0 Kasyku Mkepa u3 YHusepcuteta CToHu bpyk
YAQM0Cb MPOAEMOHCTPUPOBATL  KBAHTOBYIO Teneno-
PTaUMIO Heprin. Teopust Mepefaqi 3Hepruv Mexay
CNYTAHHBIMK YaCTULIAMY 6bina pa3paboTaHa AMOHCKUM
du3nkom Macaxupo XotTa u3 YHuBepcuteta Toxoky,
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KOTOpbIA MPEANONOXNA, YTO C MOMOLLbIO Tenenopra-
LM MOXHO MepezaBaTb He ToNbKo MHGOPMALMIo, HO
W 3Heprvio (2008 rof). SKCNEpUMEHTANIbHO Mpoae-
MOHCTPUPOBATb TaKylo Nepeaaqy Hepruw yaaBanoch
TONLKO B HOBOM KCMIEPUMEHTE, HO HA PacCTOsHue pas-
MEPOM C KOMIOTEPHIA YK

XoTTa 0TMETA, 4TO Ntoboe M3MepeHme KBAHTOBON
CMCTeMbI Hen36eXHO BBOSKT B CUCTEMY SHEpriAto. ECn
cucTema COCTOMT U3 JIBYX CNYTaHHbIX YaCTWL, 3Heprus,
MoNy4eHHast NepBOA, MOXET BbITb M3BAEYEHA U3 BTO-
POiA. Tp1 3TOM 3Heprusi He BO3HWKAET HUOTKYA, OHA
MpOCTO NepeaaHa OT OAHOM YaCTULbl APYrOM.

MepBo CTPaHOM C KBAHTOBOW WHWLMATMBON
BLICTYNMAA Benukobputanms B 2013 rogy. Ha cerogHs
06beM UHBECTULWA AOCTUT 1 MAPZ GYHTOB CTEPAMHIOB,
MNaH AencTayeT 0 2024 roga.

B fexabpe 2018 roga CLUA MpuHSIN 3aKoH 0 Haum-
OH/IbHOI KBAHTOBOM MHMLMaTUBE. ITO QefepanbHas
MpOrpaMma Mo YCKOPEHMIO KBAHTOBLIX UCCIEL0BAHI
11 pa3paboTok B MHTEPeCax 3KOHOMUYECKOM W Hauu-
OHa/bHON  6e3omacHocT  CoeaHeHHbIX  LLiTaToB
(kopoTko: HauwoHalbHas KBaHTOBAA MHMLMATMBA —
NQI). MnaH KoopauHMpyeTca HalMoHa/IbHbIM KBaH-
TOBbIM KOOPAMHALWMOHHLIM 6t0p0. B 4MCnO areHTCTB,
MOAUMHAIOLLNXCS 3aKOHY, Oblan BKKOYeHbl Hauwo-
HabHbIA UHCTUTYT CTAHAAPTOB ¥ TexHonoruid (NIST),
HauMoHaNbHbIA HayuHbiiA GOHA (NSF) M Muhwctep-
T80 3HepreTuku (DOE). Mog pykoBoacteom NQI NSF
1 DOE co3nann HOBble WCCNIeoBaTeNbCkue LIeHTpbI
W UHCTUTYTbI, @ NIST y4peaun KoHcopuvym KBaHTOBOMO
KOHOMYYeckoro passuTus (QED-C), KOHCOPLIMYM Mpo-
MbILLIEHHDIX, AKAZAEMUYECKUX 11 NPABUTENLCTBEHHDIX
OpraHu3auyit.

B 2020 rogy, 6bin0 JOMOMHUTENLHO BbiAeneHo
1 MApA ZOMN. HA CO34aHMe T2 UCCNefoBaTebCKIAX LieH-
TPOB MCKYCCTBEHHOTO MHTENNIEKTA U KBAHTOBOW MH(OP-
MaL{uv N0 BCeit CTpaHe.

Kutain ewe B 2016 rogy npuctynun K 3anycky
«HaumoHaNbLHOM N1abopaTopui KBAHTOBLIX MHGOpMA-
LIMOHHDIX HayK», KOTOPOW BblAEAMA NepBOHAYIbHOE
(MHaHCMPOBaHMe B pasmepe 1 MApz A0,

MpaBuUTeNLCTBO SIMOHWN 3aMNaHMPOBANO MO3Tan-
Hoe ¢uHaHCKpoBaHue Ha 10 neT B obbeme 100 MApS
i1eH, Ho paciumpuno ero £0 200 MApA eH. Oxuaaetcs
pa3paboTka W BBOA B 3KCMAYATauMO MOMHOLEHHbIX

KBAHTOBLIX KOMMbIOTEPOB /1 LUMPOKOTO  CrekTpa
MPUNOXEHNA.

Mporpamma Pecnybauki  Kopest npeanonaraet
3aBepLueHue K 2023 rogy 3Tana papaboTkin 5-kybuTHoi
KBAHTOBOM KOMMBIOTEPHON CUCTEMbI C HAAEXHOCTbIO
bonee 90% npu GUHAHCOBOW NMOAZEPXKe B pasmepe
40 mMnH Jonn., a TaKke 12 MAH [OAN. WHBECTULMNNA
B KBAHTOBbIE TEXHONOrM CNIELYHOLLEr0 NOKONEHMS.

WHams B 2020 ropy 06bsIBUAA O BKIOYEHHOM B 610
KT Mporpammbl HaLoHanbHas MICCUS 1O KBAHTOBbLIM
TeXHOMOMMAM W mpunoxeruam (NM-QTA). Ha uccneno-
BaHMS W pa3paboTku Ha Bamxailume 5 neT BbigeneH
Tmnpa gonn.

MpaBuTenvctBo  KaHaabl WMHBECTUpoBano bonee
1 MApA [oAn. B 06MacTb KBAHTOBBIX BbIMUCIEHMM.
B 2020 rogy 6bbina 3anyleHa HaLMOHANbHAS MHBECTU-
LIMOHHaA cTparteris 06bemom 100 MAH ZOAA., B pamKkax
KOTOpOA KoMMaHuy D-Wave Systems (0mHOIA U3 KpynHeii-
LUMX YaCTHLIX KOMMaHWIA B 06AACTI KBAHTOBLIX BbIYC-
JIEHWiA B MMpe) LOMONHUTENLHO UHBECTUPYET 480 MAH
[ON. B UCCNENOBAHME M Pa3paboTkvt M Mpusneder
B NPOEKTLI CTY/AEHTOB ¥ akaZeMuyeckue rpymbl.

B Poccum cospaHa «HauuoHanbHas KBaHTOBAs
naboparopus» LS M3y4eHus NepefoBoro MexayHa-
POAHOIO OMbITA, KOHCOMMAALIMIA HAYYHOM 1 PeCypCHOM
6a3bl  YHMBEPCUTETOB,  Hay4HO-UCCNELOBATENLCKMX
WHCTUTYTOB, TEXHONOTMYECKUX KOMMAHWIA U CTApTanos.
B 2014 rogy a3npom Bbigenun 450 MAH py6. Ha NpoexT
CO3[aHNS CUCTEMbI 3ALUMLLEHHOM KBAHTOBOW (BSI3M
B TOPOACKVX YUIOBUSIX.

OWHAHCMPOBaHIe B CTPaHe WAET MO TPeM Harnpas-
NEHNSIM: 32 Pa3paboTKy TEXHONOMMI KBAHTOBbIX BbI4MC-
NeHuiA oTBeyaet Pocarom (23,7 mnpa pyb.); paspaboTka
W Co3haHue MHGPACTPyKTYpbl B CdEpe KBAHTOBbLIX
KOMMYyHUKaLWiA nopyuerbl PX (16,7 mapa py6.); cos-
JaHMeM KBAHTOBIX CEHCOPOB 3aHUMAETCA rOCKOpMopa-
uws Poctex (18,4 mpg py6.). B sHBape 2020 ropa 6bino
06bsBNEHO, YTO P MNaHMpYeT BAOXMTD B Pa3BUTHE
KBAHTOBLIX TexHonorui B Poccun 24,7 mapg pyb., w3
KoTopbix 12,9 mapg py6. byayT B39Tbl U3 BtomKeTa Poc-
vn, 5,3 Mapg pyb. 3atparwT cama PXL, a 6,5 mapg pyb.
byoyT MpuBNEYeHbl M3 BHEOIOMKETHLIX WCTOYHYKOB.
HepnasHo n3paHme CNews coobiuino, 4to PXJ u «fa3-
npom» BbIAOXAT 100 MAH py6. 32 KBAHTOBBIN TeNeQoH.
BHenpuTh «Cynep3almiLenHylo» TenedoHu1io HOBOrO
MOKONEHUS AN BeAEHUS 0060 BAXHDLIX NeperoBopoB
rockoprnopavmv cobupatotcs 8 2023 rogy.

H. 1. Ucmomura, HYY MAW, kad.317
«Ynpaenexue UHHOBAUUAMUY
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