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KBaHTOBBIM  KOMIBIOTEP — THIOTETUYECKOE
BBIYUCIIUTEIILHOE YCTPOUCTBO, KOTOPOE MYTEM
BBITTOJIHEHM S KBAHTOBBIX aJTOPUTMOB
CYILIECTBEHHO MCIIOJIb3YET IpU PpabOTE€ KBAHTOBO
MexaHu4eckue 3(GhEKThl, TaKue KaK KBAHTOBBIM
napajuiean3M U KBaHTOBAs 3allyTAHHOCTb.



OcCHOBHas W€ KBAHTOBOTO BBIYMCIICHHS COCTOHUT B TOM,
YTOObl XpAaHWUTh JAHHBIE B SApaxX arOMOB, HM3MEHSS HX
OPUCHTAIIMIO B MPOCTPAHCTBE. OJIEMEHTapHas S4YCHKa
TAKOI0 KOMIBIOTEpA MOJyYHJIa Ha3BaHHME KBAHTOBBIA OHUT
(quantum bit = kyout). B oTamyue oT mpuUBBIYHONM HaM
eAMHULIBI uMHpopManuu - Owta (binary digits = bits),
KOTOPBIA MOXKET NMPUHUMATh TOJIBKO JBa 3Ha4YeHUA min ("
unn 1", KBaHTOBBIM OMT B COOTBETCTBUU C IMPHUHIIUIIOM
HEOIIPEICIICHHOCTH, MOCTYJIAPYEMBIM KBAaHTOBOM
MEXAaHUKOM, MOXET HaxXOAWUTbCA OJHOBPEMEHHO B
cocrtostHuu 1 "0", m "1".



Kak ycTpoeH KBAHTOBBIM KOMIILIOTEP

B 00bIYHOM KOMITBIOTEpPE MH(OpMALUI XpaHUTCSI B OMTAaX, KOTOPHIE
npuHuMaroT 3HadyeHua 0 wnm 1. SyelikamMyu nDaMsTH yIPaBISET
JOTUYECKUN BEHTHUJIb, BBIMOJIHSIONIMA SJIEMEHTAPHBIE JIOTMYECKUE

OIICpaIllnM.

Aueiikoit XpaHeHUs MHPOPMALMK B KBAHTOBOM KOMITBEOTEPE
SIBJIIETCS KBAHTOBBIM OUT (quantum bit, qubit), unu kyouT. 310
KBAHTOBAs YACTHIIA, KOTOPas MOKET UMETh JBA COCTOSHMUSA (0JJHO
npuHuMaeTcs 3a 0, apyroe - 3a 1). Ousndeck KyOUT MOKET ObITh
YCTPOEH TI0-PA3HOMY: 3TO MOKET ObITh ATOM, UIMEHOLIMHA /IBA
YHEPTETUUECKUX COCTOSHMS (YAIE UCTIOB3YETCS KBAHTOBAS TOUKA,
WM MCKYCCTBEHHbIN aTOM: MalICHbKUIA ()parMeHT MPOBOJAHMKA WU
MOy MPOBOAHUKA), ATOMHOE AP0 MIIM HIEKTPOH, UMEIOLINHA BA
BO3MO3KHBIX 3HAUCHHUS CIIMHA - BHA3 1 BBEPX, CBEPXIIPOBOJIALLEE
KOJIBLIO, B KOTOPOM TOK MOXKET TEUb B IBYX HAMPABIECHUAX, U T.1I.



Yro MOI'YT KBAHTOBbBIC KOMIIBIOTCPbI

[Toka 9yTO camo€ CII0)KHOE AEUCTBUE, IOCTYITHOE PEAIIBLHO
CYIIECTBYIOIIIUM KBAaHTOBBIM KOMIbIOTEepaM: pazpadorke IBM 2001
rojia ¥ AByM HEAABHUM pa3padOTKaM - 3TO pa3JIoKeHUE uncia 15 Ha
MPOCThIE MHOXKHUTENU. HO MOTEHIIMaIbHO OHM MOTYT ropas3fao OoJIbIIIE.

[lepBBIi aITOPUTM 111 KBAHTOBBIX KOMIIBIOTEPOB - Pa3JI0KEHUE YK CIa
Ha MPOCTHIE MHOXKUTENH - ObLT pa3padoraHn B 1994 roxy [Tutepom
[ITopoM. DTy 3aady yMEIOT peIIaTh U KJIACCUYECKUE KOMIBIOTEPHI, HO
BPEMEHU OHU Ha 3TO TPEOYIOT HEU3MEPUMO O0JIbIITE (KBAHTOBBIC JKE
CIIPABJISIIOTCSA C PA3JIOKEHUEM 3a BPEMS, MOJTUHOMHUAIIBHOE OT
PAaCKJIaJAbIBAEMOI0 YHMCIa).



IonbITKH BBINMYCKA NMEePBbIX KBAHTOBbIX
KOMIILIOTEPOB

YK€ ObIJIA COBEPINIEHBI TMOMBITKUA CO3/[aHUSI KBAHTOBOT'O KOMITBIOTEPA, KaHaJIcKas
komranus D-Wave 3zasBuna B ¢epane 2007 rojga o coszgaHuu oOpasiia KBaHTOBOTO
KOMIIBIOTEpPA, COCTOSINEro M3 16 KyOMT (YCTPOWCTBO MOJNyuWsio HazBaHue Orion).
Opnnaxo uHopMalys 00 STOM YCTPOMCTBE HE OTBEYalla CTPOTUM TPeOOBaHUSIM TOYHOTO
HAYYHOTO COOOINECHUS;, HOBOCTh HE IMOJyYHMJIa HAYYHOro TMpH3HaHUA. boiee Toro
JaJbHEHUINNE TJ1aHbl KOMITAaHUHU (co3/1aTh ke B Onukaimmem Oyayimem 1024-kyOuTHBIN
KOMITBIOTEP) BBI3BAIM CKEIICUC Y WICHOB HKCIIEPTHOTO COOOITECTRA.

B noa0pe 2007 roma ta xe kommaHus D-Wave mpojeMoHCTpUupoBasia paboTy
oOpasza 28-KyOMTHOIO KOMIIbIOTEpa OHJIAWH Ha KOH(MEpPEHIUH, MOCBAICHHOM
cylepkomIbioTepam. JlaHHasi JeMOHCTpalusl Tak)Ke BbI3Baja OIPEJCICHHOrO pPojia

CKCIICHC.



I Ipoiie roBops:

TCIICPb IMOABHJIACH BO3MOXKHOCTb CO3JJdHHS MAIIIHUHBI,
KOTOpasa CMOZKCT BBIIIOJIHATL 34 CUHUTAHHBIC YdCbl TAKHC

BbIYMCJICHUSA, HA KOTOPbIE Y HBIHECIIHUX KOMIIBIOTEPOB
YULYT CTOJIETUA.



