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Pa3BMTUE KBAHTOBbIX TEXHOJIOMUI, @ TaKXKe MOosIBJIEHNE NMEPBbIX KBAHTOBbIX KOMIMbIOTEPOB, BO3MOXKHOCTH
KOTOPbIX B HefanekoM byayliem 6yayT B pa3bl Bbllle, 4EM BO3MOXXHOCTW COBPEMEHHbIX BbIHUCNTESbHbIX
MaLUUH, MOXXET KapAMHaJlbHO N3MEHUTb NOJIoXKeHNe Bellen B IT-oTpacin n TeneKkoMMyHuKaumax. Kak
OTMeYaloT CNeunasnucTbl, OT KBAHTOBbIX BbIYUCIEHUA UCXOOUT Yrpo3a 6e3onacHoOCTM Npu nepegaye un
XPaHEHUN AaHHbIX. MOCKOJIbKY CKOPOCTb BbIYMC/IEHWS KBAHTOBbIX KOMIMbIOTEPOB 3HAYMTE/bHO BbILLE, YEM Y
COBPEMEHHbIX BblYNCINTESIbHbLIX YCTPOWCTB, TO UM HE COCTAaBUT Tpy/la NpPeoaosieTb BCE COBPEMEHHbIE
ANropnUTMbI LUNMPOBAHUSA. B TaKOM CJlyyae XKM3HEHHO Ba)KHOW CTaHOBUTCS pa3paboTka HOBbIX METOL0B
3alMThl AaHHbIX. EANHCTBEHHbLIM BapUaHTOM CTAaHOBATCA MeTOoAbl LUNMPOBAHNSA, OCHOBaHHbIE Ha KBAHTOBbIX

TEeXHOJIOrMAX, a UMEHHO - KBaHTOBasa Kpuntorpadu4.
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Hanpumep, B Google pelwunnm He cCMaeTb B 0OXKUOAHUN CO34aHNA KBAHTOBOIO KOMMblOTepa TakoW MOLHOCTH,
YTO OH CMOXKET C JIErKOCTbO B3JlaMblBaTb BCE COBPEMEHHbIE CPeACTBa LWNPPOBaHNSA, a onepeanTb CobbITHS
M HavaTb y>Xe cenvac paboTaTb C METOAAMU NOCT-KBAHTOBOroO WndpoBaHus. MpUATHO, 4TO Takas
MPO30PJ/IMBOCTb XapaKTepHa He TOJIbKO ANA MHOCTPaHHbIX Kopnopauui. B Poccnun Takxxe 3anycTuam nepsyto
rOPOACKYIO JIMHMIO CBSA3M C KBAHTOBOW KpunTorpaduen. CospatesnieM NpoekTa BbICTYNuA Poccnmnckum
KBaHTOBbIN LEeHTp (PKLL), a aKcnepuMeHTMpOBaTb C HOBbIM BUAOM CBsi3M Bbi3BaacA "MNa3znpombaHk". OnvHa
OMNTOBOJIOKHa Mo KOTopoMy ByayT nepefaBaTb AaHHblIe, COCTaBUT 0K0J10 30 KMJIOMETPOB.

LndpoBaHHbI OTOH

CoBpeMeHHbIe [OCTUMXXEHNSA Ha HUBE KBaHTOBOW CBSA3M NMOKa He MO3BOJIAIOT NepefaBaTh 6onblime 06beMbl
MHgopMaunm Ha BonblLUMe PAaCCTOSHUS, MO3TOMY MO 3KCNEPUMEHTANIbHOM NMHUK ByayT NepenaBaTbCs NNLb
KJIO4N WngpoBaHns, Heobxognmble Ona paclinpPoBKN CoobLLEHNI, NepedaBaeMbIX MeXOy oTAenamMun
6aHka. HecmMoTps Ha 6onblive MUHYChI, Y Nepefayvyn AaHHbIX METO0M KBAHTOBOIO LUNMPOBAHNS eCTb
CyLLLIeCTBEHHOE MPENMYLLECTBO Nepen 0CTasibHbIMU: 3TO CaMbIfl HAAEXHbIN MeTo4 WNdPoBaHNSA Ha
CerofHsLWHNN OEHb.

MpoekT "MaznpombaHka".

K pa3BuTuto KBaHTOBOW KpunTorpadun NogTanKMBaT rPOMKUE CKaHAa bl MOCNEHUX NeT, CBA3aHHbIE C
XULLEHNEM OaHHbIX, "MPOCAYLIKON" N B3/IOMOM KOHMUAEHLUWANbHbIX NEPENNCOK, B TOM YNC/E N NEPBbLIX NUL,
rocygapcrtea. HecMoTps Ha To, 4TO MeToAbl LWWNEHPOBAHUA MPUMEHAOTCSA NOBCEMECTHO (eABa NN He KaXkabIl
MeCCeHO )Kep NPUMEHSET alropuTMbl LUNGPOBAHNA COOBLLEHNI), FAPAaHTUN HadEeXXHOW 3alUMNTbl OaHHbIX,
nepefaBaeMblX NO KaHasiaM CBA3U, NPefoCcTaBUTb HE MOXKeT HUKTO.

Kak oTMe4aloT akcnepTbl PKL, eCTb MHOXEeCTBO (haKTOpPOB, ONMUPAACh Ha KOTOPbIe MOXKHO C YBEPEHHOCThIO
yTBEpXAaTb, YTO COBPEMEHHbIE MeTOAbl KpUNTorpaun y>xe He AaloT CTONPOLEHTHOM 3aWwnTel. K npumepy,
KynnTb Npubop Ans B3/IOMa ONTOBOJIOKOHHOW JINHUK - He nNpobneMa. Ero ueHa B ceTn KpyTUTCS BO3Jie
oTMeTKN B 200%. TakKe, B CETU MHOI0 MHCTPYKUWUN, KOTOpPbIe TWaTesIbHO Pa3bACHAKT, Kak HalT BOJIOKHO
rnoA 3emMien N Kak ero B3noMaThb.

Bnpoeo o ToM, Kak HaliTK JINHUIO CBSI3U, UHPOPMALIMIO C KOTOPOWN HYXKHO CYMTaTb.

Bnpeo Kak "B3n1oOMaTb" ONMTOBOJ/IOKHO.

Mnoc Ko BCeMy, MosiIBAIEHNE 1 YCOBEPLLUEHCTBOBaHWE KBAaHTOBOIrO KOMMbloTepa, B 6avKaillen nepcnekTmee
MOXKeT MPUBECTN K 06eCLIeHBaHNIO COBPEMEHHbIX aJIFTOPUTMOB LN POBaHUSA. UIMEHHO 3TOro, KCTaTy,
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onacaeTca "l'yrn".

HemHoro ucrtopum

CoBpemMeHHas cncTeMa Kpuntorpadum oCHoBaHa Ha MaTeMaTUYeCKMX meToaax wudgposaHus. KesaHTosas
e kpunTorpadusa npegnaraet o6paTnTbCs K 3akoHaM dr3mkKn. B ocHOBY MeTofa nerna, Tak Ha3blBaeMas,
Teopus "KBaHTOBOW 3anyTaHHOCTK". COrsiacHO el HEBO3MOXXHO N3MePUTb Kakon-nmbo 13 napamMeTpos
hOTOHa, He nckasmB Apyron. NMpakTnyeckoe NpMMeEHEHNEe 3TOro PU3NYECKOro ABaeHNsa No3BosseT
CMOLEeNNPOBaTb CUCTEMY CBA3U, MPOCAYLUMBAHNE KOTOPON MOXHO ByaeT nerko obHapy>X1Tb, MOCKO/bKY
nobas nonbiTKa MepexBaTuUTb CUrHaJ NMPUBELET K €ro N3MEHEHUIO, KOTOPOe sierko obHapyXmnBaeTcs.

NazepHeli NOTOK
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3anyTaHHele QOToHI

leHepauns KBAHTOBOIro COCTOSIHUA

BnepBbie 0 BO3MOXXHOCTU 3alLUThl MepesaBaeMon nHHopMaL M C MOMOLLBIO MOCTY/1IaTOB KBAHTOBOM
PU3MKN, 3aroBOpMAN NOYTU NATLAECAT NeT Ha3al. Minesa 6bina npepnoxxeHa CTuBeHOM BusHepoMm, a crnycTs
necatTuneTne eé nogxesatuam Yapsb3 beHHeT u3 IBM n Xunb bpaccap ns MoHpeanbCKOro yHMBepcmTeTa.
3T npeanpunMymMBbIE pebsaTa NpeanoXnnm nepefaBaTh CEKPETHLIN KJOY, UCMOJb3YS KBAaHTOBbIE
06bekTbl. B 1984 nmun 6bi1a npeano)xeHa cxemMa CO34aHMA KaHala nepefayvn AaHHbIX C MOMOLLbIO
KBAHTOBbIX COCTOSHUN.
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Ha cxeme nonb3oBatenun Anuca n bob obmeHnBaroTCcsa nHpopMaumen B Buae (OTOHOB, a 3/1I0YMbILLIIEHHUK
EBa nbiTaeTcsA 3Tu AaHHble NnepexBaTuTb. OQHaKo caenaTb 3TO 6e3 nCKaXkeHns nepefaBaeMbiX AaHHbIX Y
Hee He noJsiy4aeTcs. To eCTb, NerajbHble NOJIb30BaTeN MPOBEPSAIOT U CPaBHUBAIOT CUMHabl, yCTaHaBnBas
He 6blJ10 1M NONbLITKM NepexBaTa. B aTom cny4ae bob ceBepsan curHan, oTnpaBsieHHbIN AINCON, NOCJe Yero
nepesoamnn ero B 6MTbl. ECiv ownbKmn He BbIABAAINCH, TO MHHPOPMaLMIO MOXXHO BbII0 CHMTATb CIIyYanHo
pacnpefesieHHOW - TO €CTb, CJZIy4YalnHOW N CEKPETHOMN.

ANWCA BOB

LEEHTP LEEHTP
SIS ) KBAHTOBO-OMTUMECKWN [ ol i S
KIHOYEN KAHARN CBASK KIKOYEN

©OTOHbI

LEHTP
MEPEKNMHOYEHWNSA
KNKOYEN

LIEHTP
NEPEKNKYEHMS
KNKOYEN

CoxpaHHOCTb NepegaBaeMoil MH(OPMaL MM HAMPAMYHO 3aBUCUT OT UHTEHCMBHOCTM BCMbILLEK CBETA,
KOTOpble NPUMEHSIOT ANs nepefayn curHana. Cnabble BCMbIWKN MPUBOAAT K Macce owmnbok y
MPUHUMAIOLLEN CTOPOHbI. BbiCOKas MHTEHCUMBHOCTb CBETOBbLIX BCMbILLEK HaobopoT no3eonseT nsbexaTb
NorpeLHOCTEN NPUHUMaLOLLE CTOPOHE, HO U obneryaeT 3afadvy nepexsaTynky curHana. Mpu sTomMm,
JierasjibHble NMoJsib30BaTeNn NyTeM aHaM3a oWnboK MOTYT y3HaTb Kakas 4acTb MHGOPMaL MK nonasna K
3JI0YMbILLJIEHHUKY.

Brnepsble xxe nepefaTb MHMOPMaLMIO C MOMOLLbIO KBAHTOBOW KpunTorpadum nonpobosann natb net
cnycTa. Bce Te e beHHeT n bpaccap pa3paboTann KBaHTOBbIN KaHaJsl, C NepefatoLwmm annapaTomMm Aauncsl 1
npuHuMatrowmm annapatoMm boba. O6opyaoBaHme pacnonarasocb Ha ONTUYECKON CKaMbe OJIMHOWN BCEro
Wb OANH METP - B CBETOHENPOHMLAaEMOM MOJyTOPaMeTPOBOM KoXyxe pa3mepom 0,5 x 0,5 m.
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Tak BbIr1a4UT ONTUYECKas CKaMbs

CobcTBEHHO, KBAaHTOBLIV KaHas npeactasnsan cobom cBo60AHbIN BO3AYLIHbIA KaHal AJINHOW OKOJ10 32 CM.
MakeT ynpaBsisa/ica OT NePCOHa/IbHOr0 KOMMblOTEPa, KOTOPbIM CoAep kan NporpaMMHoe npeacrasieHmne
nonb3oBaTenen Anucel n boba, a Takxe 310yMbIWNEeHHUKaA. B ToM e rogy nepenada coobuieHns
nocpeacTBOM MOTOKa (POTOHOB Yepes BO34YLIHYIO cpefy Ha paccTosiHMe 32 CM C KOMMbloTepa Ha
KOMMblOTEp 3aBepLunnaack ycnewHo. OcHoBHasa npobsema npu yBennyeHnn pacCToaHNSA MeXay
NPUEMHNKOM N NepefaTYNKoM — COXpaHeHne noasprsaumm oToHOB. PelieHne nmeHHo 3Ton npobaemeol
CMOXXEeT CTaTb Ka4yeCTBEHHbIM CKa4YKOM B Pa3BUTUMN KBAHTOBOW CBA3U B LIESIOM.

Mpo6seMbl 1 MUHYCBI

NaBHbIN MUHYC, TOPMO3ALWNN LWIMPOKOE PacrpoCTpPaHeHEe KBaHTOBOW KpunTorpagum, 3To HEBO3MOXXHOCTb
pacrnpoCcTpaHeHUs CMrHasa Ha JasibHUe AncTaHuum 6e3 ero CylecTBEeHHbIX N3MeHeHun. Knaccruyeckas
rnepefada cMrHanaa no ONTOBONIOKHY NPOUCXOANT C MOMOLLBIO JTa3ePHOro CBeTa, KOTOPbLIN 3aTyXaeT C
npoxoxgeHnem 60sbLlUnNX pacCTOAHMA. B KBaHTOBOM Nepegaye AaHHbIX NCMOJb3yeTCa MUHUMalbHOE
KOJINYeCcTBO DOTOHOB, HO 4TObbI N36eXaTb 3aTyxXaHUs NPU OaNIbHUX PACCTOAHUAX, Ha yYaCTKaxX JIMHUN
VCMONb3YIOT YCUANTENN CUrHaMa, KOTOpble 3apsXKaloT €ro AoMoJHUTEesNbHbIMK (hOoTOHaMKU. 019 KBaHTOBOWN
CBA3U BaXXHbl UMEHHO oTAesibHble DOTOHbI N UX KBAHTOBbIE COCTOSAHUSA, MO3TOMY YMHOXXEHUe 4yncsaa
(hOTOHOB HEBNAroNPMATHO CKaXKeTCHA Ha CUrHane. MakcuManbHasa 4asibHOCTb Nepefayvn AaHHbIX MO
ONTOBOJIOKHY C MOMOLLBIO KBAHTOBOMN KpUNTorpagummn, KOTOPYHO MOKa YTO CMOM/IN [OCTUYb YYEHble,
cocTaswuia okoso 150 kmunomeTpoB. Takne fanbHUE PacCTOSHMUSA NO3BONAIOT NepefasaTb UHPOPMaLUIO
JINLWb CO CKOPOCTbI0 0K0J10 10 6UT B CEKYHAY, @ Ha AUCTaHUUK NopsAaKa NATUAECATN KUJIOMETPOB, CKOPOCTb
cocTaBnseT npuMepHo 10 K6UT B cekyHAy, 4To, 6€3yC/IOBHO, C/INLLKOM Majo Npu HbIHELHUX MacCuBax
OaHHbIX, NepefaBaeMblX Mo CeTAM.

Peanu3auusa Ha NnpaKTuke

Kak noscHunm koppecnoHaeHTy NAG.ru B POCCMNCKOM KBAHTOBOM LIEHTpPE, B HAaCTOSALLEEe BpeMS yKe
OOCTYMHbI HECKOJIBKO CrMocoboB peann3aunm KBaHTOBOM nMepefayun AaHHbIX. Hanbonbliee pacnpocTpaHeHune
noay4duna rnepefaya no BOJIOKOHHO-ONTUYECKUM JIMHUAM. ITO XapaKTepusyeTcs TeM, 4TO B Mupe
MPOJIOXKEHO [OCTAaTOYHO 60O/IbLLIOE KOSIMYECTBO ONTUYECKOro kabens, KoTopkI 40JIroe BpeMs He
NCMNOJb3yeTCa 1 BpAL Nn byaeT NnpuMeHaTbCca B bavxkanwve rogbl. Takme onTUYeCKMe BOJIOKHA Ha3bIiBaloT
"TeMHbIM BOJIOKHOM" - OHU OTJ/INYHO NOAXOAAT AN TeCTUPOBaHUA MeToda nepefaydun AaHHbIX KBAHTOBbIM
wngposaHueM.

BnepBbie KOMMepYeckas CMcTeMa KBaHTOBOM KpunTorpadgumn bbina npeseHToBaHa B LLsenuyapun B 2002
roay. H>xeHepbl U3 WwBenyapckon komnaHum GAP-Optique co3aanm KoOMMakTHOe YCTPONCTBO, KOTOpoe
MOAKJII0YaI0Ch K MEPCOHasIbHOMY KOMMblOTepy. B pesynbTaTe akcrnepumeHTa bbisia ycTaHOBIEHA CBA3b MO
OMNTOBONIOKHY Mexay XXeHeBoun n JlyzaHHon. CurHan co3faBaJsics Jla3epoM, a CKOPOCTb nepefayn cocTaBmna
He 6onee 117,6 kbuT/C.
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KeanTossie KOMMYyHWKAUHK

HecMoTps Ha TO, YTO B HacTosALLEe BPEMSA TEXHONOINA KBAHTOBOW KpunTorpagum no 6onbluen 4actu
MPUMeHsIeTCA B 3KCNepMMeHTasIbHbIX MPoeKTax C NpuLLesioM Ha Byayliee, 1 3TO CKOpee TEXHOJI0rMs Ha
MepcneKkTuBY - KBAHTOBOE W poBaHme yxxe bbisio onpoboBaHOo B psAfe cepbe3HbIX MPOEKTOB. Hanpumep,
MHOopMaLnoHHoe obcnyxmneaHme YemnuoHaTta Mupa no ¢yTtbony B 2010 roay.

B 2011 roay B TokMo npowsia geMoHcTpauma npoekTta "Tokyo QKD Network", B xoge KoToporo
TeCTMPOBaJIOCh KBAHTOBOE LN POBaHNE TETIEKOMMYHUKaLMOHHbIX ceTeln. bbina nposeneHa npobHas
TenleKoHpepeHUNs Ha paccTosaHUN B 45 kM. CBA3b B cucTeMe obecnedmBanacb 06bl4HbIMU
OMTOBO/IOKOHHBIMU JINHNSAMMW.

Ultra-stable frequency dissemination

Fig. 1 Network Layout of the Tokyo QKD Network

Cenyvac camble MaclwTabHble MPOEKTbI MO MOCTPOEHMN MOLHbIX KBAaHTOBLIX ceTen peannsytotca B CLUA n
Kutae. MNpuyem, B NMNoaHebecHO Noxo)Ke yBuUAeAN peasibHyto NEPCNEKTUBY KBaHTOBOW KpunTorpadun,
MOTOMY Kak MMeHHO TaM B nocsiegHue Mmecsubl nossnasetcs 6onblwas YacTb pa3paboTok B 3Ton obnacTw.
Hanpumep, ceTb KBaHTOBbIX KOMMYHUKaLW, KOTOpas O0JI>KHa coeauHUTb Mexxay cobon MNekuH n LaHxan
npoTsAHeTcsA Ha 1000 knnomeTpoB. Kpome Toro B MNogHebecHoOM y>ke roToBATCA 3anyCcTUTb B HE6O CNYTHUK
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KBAHTOBOW CBA3U, KOTOPbIN CTaHET CBOEro pona HavasoM An4 NoCTPOEeHUSA "KBAHTOBOIr0 KOCMUYECKOro
NHTepHeTa".
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B 3TOM cilydae peyb naeT y>Ke He TOJIbKO O KBAaHTOBOM KpunTorpaguu, a ewe u 0 BOSMOXKHOCTH
OOCTUTHYTb 3Ha4YNTEsIbHO BObLLINX CKOPOCTEN Nepeaydn AaHHbIX C MOMOLLbIO KBAQHTOBOW TesienopTaLnu.
MnaHnpyeTcs, 4YTO Ha CNYTHUKe ByaeT pacrnosaraTbCsa KpUCTasl, KOTopbin ByneT reHepupoBaTh U
3anyckKaTb Napsbl "3anyTaHHbIX" POTOHOB 1 OTMNPABJIATE UX Ha NPUHMMaOLW e cCTaHuun B Kutae n AsCTtpumn.
Takum obpa3oM, yYeHble CMOryT y3HaTb, NOJYYUTCA JIN OCTaBUTb CBSA3b MeXAY 3arnyTaHHbIMU dOTOHaMu
npu ux rnepepnaydye Ha 1200 kmnomeTpoB. ECnm akcnepuMeHT yoacTcs, TO 3Ta TEXHOJI0MNA CTaHET MOLLHbIM
TOJIYKOM K Pa3BUTUIO KBAHTOBOIro MHTEpHeTa.

KoMMepuyeckui ceKTop

MacwTabHble 3KCMepuUMEHTbI, MPOBOAUMbIE YYEeHbIMW C rOCYAapCTBEHHOW Noaaep XKon 3To, 6e3ycsioBHO,
XOPOLO, HO HACTOSALLMM TOJTYKOM OJ1 PA3BUTUS TON NN MHOW TEXHOJIOMUK SABAAETCH €€ KOMMepPYeCKuni
ycnex. 3a npoweawue roabl K pa3paboTkamM B KBAQHTOBOW KpuUNTorpagum nogkAoynanCb Takme rmraHThl,
kak Toshiba, NEC, IBM, Hewlett Packard, Mitsubishi, NTT . Ho Hapsay C HUMK CTann NOSBAATHLCA Ha PbIHKE U
MaJleHbKNEe, HO BbICOKOTEXHOJI0rMYHble KoMNaHuu: MagiQ , Id Quantique , Smart Quantum. Pa3paboTku 3Tux
KOMMaHUMN MMEIOT NOJIHOLEHHYIO KOMMEPYECKYI0 cocTaBnsawwyto. Hanpumep, Id Quantique npegnaraet
MacCy peLleHnin oSS KOMMEPYeCKOoro cekTopa. Ha cariTe KoMnaHMn AOBOMbHO LUMPOKUIA CMTIMCOK PasiInyHOro
obopynoBaHNA A5 FeHepaLun KIYen WngpoBaHUS N CO30aHUA COCTOAHNA KBAHTOBOW 3anMyTaHHOCTH
¢oToHOB. /IMEHHO 3Ta WBeLapckas KoMnaHua bbiia co3gaTesieM NepPBOro reHepaTopa CyYalHbIX YMucen
OJ1 KJIOYEN, C MOMOLLbIO KOTOPbIX OCYLLLECTB/ISETCA KBAHTOBOE LM pOBaHme.
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FeHepaTop Kato4Yen LWNppoBaHUs

LLIBeruapubl NpeanaratoT NOTEHUMANbHLIM NOKYNaTENAM Leylo TMHENKY pa3Hoobpa3Horo obopyaoBaHus
KaK OJ19 MOCTPOEHUS HOBbIX CETEN KBAHTOBOIO LWN(POBaHUSA, Tak U 4S8 BCTpanBaHUA LWNGPOBasIbHOro
obopynoBaHus B COBCTBEHHbIE CETMU.

B Poccuun pa3paboTky B KBaHTOBOM KpUnTorpaduy noka He Tak yCnelluHbl, KaK 3a FpaHuLen, 04HaKo 1
OoTeyeCTBEHHbIE YYeHble YAeNAT 3TOMY BONPOCy HeMano BpeMeHun. O IMHNN KBAaHTOBOW Nepefayn AaHHbIX,
nocTpoeHHon ans "MasnpombaHka" POCCMNCKMM KBAHTOBbLIM LLEHTPOM Mbl y>Ke yrnoMuHanu Bbiwe. B PKL,
OTMEYaloT, 4TO UX COBCTBEHHbIE pa3paboTKM B TeHeHNEe HECKONbKUX NET YXKe AO0JIKHbI BbINTU Ha MacCOBbIN
PbIHOK.

MepcnekTushbl

Kak oTmeyatoT B PKLL, pblIHOK KBaHTOBOIr0 LUMPOBAHNA NOKa3biBaeT cCTabusbHbI pocT 1 K 2018 roay bynet
ornepexxaTb M0 3TOMY MOKa3aTe o PbIHOK annapaTHoOro wndposaHnsa bonee 4em Ha 10%.

O6bembl pbiHKa KNaccU4ecKoi U KBaHTOBOW KpunTorpadum

PbIHOK annapaTHoro WwudposaHua, PbIHOK KBaHTOBOW KpunTorpaduu,
CAGR (+62%7 .. -
162%) 166 CAGR}]'QV;/
——=" 1.000
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Mo crioBam cneumanncToB, B NEPCMNEKTUBE CO34aHNE KBAHTOBbIX KaHasl0B C YMJIOTHEHMEM MO AJINHE BOJIHbI;
MoBbILLIEHNE CKOPOCTU (POPMUPOBAHNSA KtoYEN. B CKOPOM BpeMeHN NPOTAXKEHHOCTb KBaHTOBbLIX KaHaJI0B
CBS3M OOCTUNHET yCcTon4mBbix 100 KMIOMETPOB, a paclumpeHne obacTen NpakTUYECKOro BHeAPEHUS
3HaYNTENbHO yBennynTCS. MNpuyemMm, yxxe B 6avxaniwme nsatTb N€T KBAHTOBOW KpunTorpadgun
MpeacKasbiBaloT MHTErpaunto C CyLWeCcTBYOWNMN TEJIEKOMMYHNKALNOHHBIMY CETAMN, @ TakXe C CETAMMU
5G. BAn3nTcsa nosiBieHne CNyTHUKOBbIX KBAHTOBbIX CETEN, @ Tak)Xe 06/1a4HbIX TEXHOJIOMNIA Ha OCHOBE
KBaHTa. KBaHTOBOM KpunTorpacun He CTPaLLHO NOSBJIEHME MOJIHOLLEHHOr0 KBAaHTOBOIr0O KOMMbIOTEPA, a
HaobopOoT ero nosBaeHNE N1LLb AACT OFPOMHbIA TOMYOK L1 Pa3BUTUA TEXHOOrMN. A NOCTOSHHO pacTyllee
KOJINYECTBO NOTEHLMabHbIX KNbepyrpos, oenaeT TEXHONOrMIO KBAaHTOBOM Nepedaydn AaHHbIX Kak HUKorga
BocTpeboBaHHOW BO BCEM MUpeE.
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