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KBaHTOBBIM  KOMIIBIOTEP —  THUIIOTETHYECKOE
BBIYHCJIUTEIBHOE YCTPOUCTBO, KOTOPOE MYTEM
BBIITOJIHEHUS KBAHTOBBIX aJITOPUTMOB
CYIIECTBEHHO MCHOJB3YET HNpH pabOTe€ KBAHTOBO
MeXaHH4YeCKUe 3(D(PEKThI, TaKME€ KaK KBAHTOBBIM
[apauieiii3M ¥ KBAHTOBAsA 3aITyTAHHOCTb.



OcCHOBHasl W€ KBAHTOBOT'O BBIYUCIICHUS COCTOUT B TOM,
YTOOBl XPAaHUTh JAHHBIC B SJIpaX aTOMOB, M3MEHSS HX
OPHUEHTALIMI0O B MPOCTPAHCTBE. JJIEMEHTApHAs sSYEUKa
TAKOTO KOMIIBIOTEpA IMOJY4YMIa Ha3BaHWE KBAHTOBBIA OHUT
(quantum bit = kyOuT). B oTamyue OoT mpHUBBIYHONW HaM
equHuIbl uHpopManuu - Owuta (binary digits = bits),
KOTOPBIN MOXET IPUHUAMATH TOJIBKO JIBa 3HaYeHUs nin 0"
uiad "1", KBaHTOBBIM OUT B COOTBETCTBUH C IPUHIIUIIOM
HEOIIPEICIICHHOCTH, MOCTYJIMPYEMBIM KBAaHTOBOM
MEXAHUKOM, MOXET HaXOAUTbCA OJHOBPEMEHHO B
cocrostHuu u "0", 1 "1".



Kak ycTpoeH KBaAaHTOBbIM KOMIIBIOTEP

B 00b1yHOM KOMITBIOTEpPE MH(OPMALIUA XpaHUTCSI B OUTaX, KOTOPHIC
npuHuMaroT 3HadyeHusa 0 wmm 1. SyelikamMyu nDaMsTH - yIPABIAECT
JOTUYECKUN BEHTHUJIb, BBIOJHSIONIMA 3JIEMEHTAPHBIE JIOTUYECKUE

OIICpaIllnu.

Aueiikoit XpaHeHUs MHPOPMALMK B KBAHTOBOM KOMITBEOTEPE
SIBJIAETCS KBAHTOBBIN OUT (quantum bit, qubit), umu kyouT. 310
KBAHTOBAA YACTHIIA, KOTOPas MOKET UMETh JBA COCTOSHUSA (0JJHO
npuHuMaeTcs 3a 0, apyroe - 3a 1). usndecku KyOUT MOKET OBITh
YCTPOECH T0-PA3HOMY: 3TO MOXKET ObITh ATOM, UMEHOLIMHA /IBA
YHEPTETUUECKUX COCTOSHMS (YAIIE MCTIOJB3YETCS KBAHTOBAS TOUKA,
WM MCKYCCTBEHHbIN aTOM: MalleHbKUI (h)parMEeHT MPOBOAHMKA WU
MOJIYNPOBOAHUKA), ATOMHOE AP0 MM HEKTPOH, UMEIOLIUHA BA
BO3MO’KHBIX 3HAUEHUS CIIMHA - BHU3 U BBEPX, CBEPXIPOBOISAIIEE
KOJIbLIO, B KOTOPOM TOK MOXKET T€Ub B IBYX HAMPABJIECHUSX, U T.1I.



Yro MOI'YT KBAHTOBbBIC KOMIIBIOTCPbI

[Toka 4yTO camo€ CII0)KHOE AEUCTBUE, IOCTYITHOE PEAIIBLHO
CYIIIECTBYIOIIIUM KBAaHTOBBIM KOMIIbIOTEepaM: pazpadorke IBM 2001
rojia ¥ AByM HEAABHUM pa3pabdOTKaM - 3TO pa3JIoKeHue uncia 15 Ha
IPOCThIE MHOXKUTENU. HO MOTEeHIIMaIbHO OHM MOTYT ropas3io OoJIbIIIe.

[TepBBIi aIrOPUTM 111 KBAHTOBBIX KOMIIBIOTEPOB - PA3JI0KEHUE YK CIa
Ha MPOCTHIE MHOKHUTENH - ObLT pa3padoran B 1994 roay [Tutepom
[ITopoM. ITy 3aady yMEIOT pelIaTh U KJIACCUYECKUE KOMIBIOTEPHI, HO
BPEMEHU OHU Ha 3TO TPEOYIOT HEU3MEPUMO OO0JIbIITE (KBAHTOBBIC JKE
CITPABJISIIOTCSA C PA3JIOKEHUEM 3a BpEMS, MOJUHOMHUAIIBHOE OT
PACKJIaAbIBAEMOI0 YHUCIA).



IHonbITKH BBINMYCKA NMEPBbIX KBAHTOBBIX
KOMIILIOTEPOB

VYike ObLIM COBEPINECHBI MOMBITKH CO3/IaHUsl KBAHTOBOTO KOMITbIOTEpaA, KaHaJlcKas
komnanus D-Wave 3agBuiia B deppasie 2007 roga o cozgaHuu o0Opaslia KBaHTOBOTO
KOMIIBIOTEPA, COCTOSIEro M3 16 KyOMT (YCTPOWCTBO MOJY4YMSIO HazBaHue Orion).
Opnnaxo uHopMaiys 00 3TOM YCTPOMCTBE HE OTBEYAlla CTPOTUM TPeOOBaHUSIM TOYHOTO
HaAy4HOTO COOOINEHMS; HOBOCTh HE TOJYUYMJIa HAyyHOro mpusHaHus. boriee Toro
JaJbHEHUITINE MJIaHbl KOMITAaHUHU (CcOo3/1aTh yKe B Onukaimem Oyaymem 1024-kyOuTHBIN
KOMITIBIOTEP) BhI3BAIM CKEIICUC Y WIEHOB HKCIIEPTHOTO COOOITIECTRA.

B noa0pe 2007 roma ta xe xkommaHus D-Wave mnpojeMoHCTpUupoBasia paboTy
oOpasiia 28-KyOMTHOTO KOMIIBIOTEpPAa OHJAWH Ha KOH(MEPEHIMU, TOCBAINCHHON
cylepkomIibioTepam. JlaHHasi JAeMOHCTpalus Tak)Ke BbI3Baja OIPEICICHHOrO pPojia

CKCIICHC.



IIpo1e roBops:

TCIICPb IMOABHJIACH BO3MOXHOCTb CO3JJdHHS MAIIIUHBI,
KOTOpasa CMOZKCT BBIIIOJIHATL 34 CUHUTAHHBIC YdCbl TAKHC

BBIYMCIICHUS, HA KOTOPbIE Y HBIHEIIHUX KOMIILIOTEPOB
VULYT CTOJIETUS.



