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KBaHTOBBIN KOMNblOTEP

BbldnucneHusd
CO CKOPOCTbIO

cBéeTa

HoBas TexHonorus OTKPbIBAET TaKMUE NePCneKTMBLI, OT KOTOPbIX NMPOCTO
3dXBaTbIBA€T AyX: AJiA HOBOINO KOMMNbIOTEPA 6_\/}J,eT [0CTaToyHo Bcero 50 arto-
MOB, 1 OH 6y,[|,6T MOLLHee BCeX HbIHEWHMX KOMNbIOTEPOB HaLlen NNaHEeTHI.

B nabopartopuu noBucna HanpsxKeHHas TULWK-
Ha, HapyLlWaeMas Nnlb NErkuM rynom npubo-
pos.. JIoByLUKa NOArOTOBNEH], U TENepb yye-
Hble U3 MHCTUTYTa KBAHTOBOW ONTUKW UMEHU
Makca lMnaHka, KoTopblilt HaxoAMUTCA B GaBap-
CKOM ropofike [apxuHr, ayT «4o6bluy». Ha
MOBEPXHOCTM, PaBHO NPUMEPHO pasmepy

ABYX TEHHUCHbIX CTOJIOB, pacnoiaralTcs NnH-
3bl, KOHLLEHTPATOPbI, PacnpegenuTenu u oT-
KNOHAOLME YCTPOMCTBA, KOTOPbIE COeLUHEHbI
ceTbio 13 nasepHbix nyyen. «Cepauem» Bceit
3TOW TAMHCTBEHHOW CUCTEMbl ABNAETCA TaK
Ha3blBaeMas MOHHas noBylwka. C ee nomoLybio
rpynna uccneposareneit Bo rmase ¢ npodec-



» CcopoMm Banbrepom 13 naGopatopuu nasepHoil

(hU3MKM XOUET 30NMPOBATL OTAE/bHbIE aTOMbI
1 CrpynnupoBaTh UX B CUCTEMY, CNOCOGHYI0
BbIMOJHATb BbIYUCIEHUA.

B cBA3u c TeM, 40 BCA paboTa no oTI0BY
HEMPUPYYEHHbIX» aTOMOB U CO3[AHUI0 U3
HUX BbIYNCIUTENBHOTO Y3/1a CBA3aHa C OrPOM-
HbIMW PacXOAamu, BO3HUKAET 3aKOHOMEPHbl i
BOMPOC: a /15 Yero 310 HyxHO? Bepb gaxe
00bIYHbI LOMALIHUIA KOMMBIOTEP CYMTAET A0-
CTaTo4yHO 6bICTPo. KOHEYHO, FrOBOPAT yueHble,
AN NpoBefeHus pacyetos, Hanpumep, B Excel
mowHocTu MK BnoaHe foctatoyHo. A ecau
peyb uaet o pacwundposKe KOAA C KTIOYOM B
266 6uT? Torga NpUAETCH KHEMHOMOY» NOAO-
XaaTtb oTBeTa. Beab KOMNMYECTBO BO3MOXKHbIX
KOMOUHALMIA, COMEPIKALUMXCS B TAKOM KoY,
6osblUe, YeM KOMYECTBO aTOMOB BO BCeil
BceneHHoit, n faxe camomy GbiCTpoMy cynep-
KOMMbIOTEPY Ha pelleHne 3TOW 3ajaun nyTem
nepebopa BapuaHToB notpebyercs bonee 14
MUAAUAPAOB NeT. [InA cpaBHEHUA CKaXeM, YTo
370 60/blUe, YeM CyLeCTBYET Halwa Bcenex-
Has. A BOT KBAHTOBbLII KOMMbIOTED, COCTOSA-
WM BCETO U3 HECKONbKMX aTOMOB, MOT Obl pe-
WKTb 3Ty 3afavy GYKBaNbHO 33 HECKONbKO
MUHYT.

[1BONCTBEHHOCTb — 3TO CUJIa
KBaAaHTOB

YTo6bl onucatb NpUHLUN PaboTbl KBAHTOBOTO
KOMMblOTEPa, HYXHO NOTPY3NUTLCA B MYYUHBI
KBAHTOBOM (U3MKM, KOTOPYIO YenoBeyecKoe
CO3HaHWe BOCMPUHUMAET C BONbLIUM TPYLOM.
OTgenbHbIit aToM BeaeT cebs BHelHe BNOHE
npucToiiHo. Hanpumep, npu cooTBeTCTBY!O-
Lem BO36YKAEHUN OH NepexoAnT Ha Gonee
BbICOKWI 3HepreTuyeckunii yposeHb. Ecau Ho-
BOE ero COCTOfHME CYMTaTh 3a 1, a cocToAHNe
HU3KOr0 3HEpreTUyeckoro ypoBHs 3a 0, Ml
NoNY4YUM aTOMApHbIi 3KBUBANEHT MUHWUMab-
HOI efuHMLbl MHDOPMALUK 06LIYHOTO KOM-
nbtotepa. OfAHaKo He BCe TaK MpOCTO: ecnu
6T 03HaYyaeT CTPOro onpefeneHHoe 3Haye-
Hue (unu 1, unmn 0), To aTOM CO3AaET Tak Ha-
3blBaeMbIil «KBAHTOBbII GUT» (MK G-6uUT).
CBoe cocTosiHME |-OUT BbIAAET NNLWb B TOM
Cllyyae, eciv ero cnpawmnBsaioT u3BHe. Mexay
TeM OH HaXxO[MTCA B TAKOM TPYAHO AOCTYMHOM
4eNoBe4yeCKOMY NOHUMAHUIO COCTOAHWM, KOTO-
poe MOXHO Ha3BaTb «M HOJIb, U eAUHNLA B 0f-
HO 1 TO e BpeMaA». Jlydle BCero ato cocTos-
HUE MOXHO CPaBHUTb C BpalyatoLlencs
MOHETOIA, Koraa nepep, BaMu NonepemMmeHHo
OKa3bIBAETCA TO KOPeN», T0 «pelwkay. N Tonb-
KO €CIM N0 MOHETe XNOMHYTb PYKOM, MOXHO

Y3HaTb, YTO Nepej HaMKU HaXO[MUTCA B AaHHbIN
MOMEHT BpeMeHU. B ciyyae c aToMOM «xnonok
Mo MOHeTe» 03HayaeT 3anpocC Ha pe3ysibTat
BblYncneHns. Kako orpoMHblii noTeHLuan
HeceT B ce6e 3Ta [|BOICTBEHHOCTb q-OGUTOB,
OyAeT BULHO, ecu K OAHOMY aToMy 106aBUTb
BTOPOWA.

Torga «Aya3T» 3TUX aTOMOB OyAET B COCTOSA-
HUW OLHOBPEMEHHO NPUHUMATbL YeTbipe 3Ha-
yeHna: 0m 0,11 0,0m 1, 1ul. Tpn atoma
AAAVT yXKe BOCEMb COCTOAHUMN, YeTbipe —
WeCcTHaALaTe, a N aTOMOB — [iBA B CTEMEHM N.
Takum ob6pasom, komnbioTep Bcero u3 50 ato-
MOB OyaeT UMeTb 6ONbLLYI0 BbIYUCAUTENBHYIO
MOLLb, YEM BCE KOMMbIOTEPbI 3eMaN BMecTe
B3ATble. TaKOBa TeOpMs, a Ha NpaKTUKe yue-
Hble CTOAT nepes npobaemoit, Kakum 06pazom
“30N1POBATb aTOMbl, CORAUHUTb UX BMECTe,
Hay4YMUTbCA NO OTAENBHOCTU UX BO3OYKAATH U,
HaKoHeLl, KakuM 06pa3oM nosyyarb OT HUX
pesynbrat BoluncneHunit. Kak pas nocnegHui
MYHKT W ABNAETCA CaMblM CNOXHbIM. Befb
€C/I1 KBAHTOBBIN KOMMNbIOTep cnocobeH npep-
CTaBUTb OHOBPEMEHHO BCE pe3ynbTarkl, T
KaK cpefiu HUX OTbICKaTb NPaBUbHbIN?

U3 nywKn no noHam

Mpoponkas cpaBHeHMe C BpalakoLLenca Mo-
HETOIA, 3aMeTUM, 4TO UCCNEA0BATENN He NpPo-
CTO «X/10NalT» MO HE NafoLW KO, YToObI No-
cMoTpeTb Ha pesynbtat. OHK perucTpupyiot
COCTOsIHME BCEI CUCTEMBI B LLEIOM C MOMOLLbIO
TaK Ha3blBaeMOro MHTepepeHLMOHHOro Me-
TOAQ, KOTOPbI NO3BONAET ONPEeLEeNuTb He
TO/IbKO TO, YTO BUAUT Habnogarens («open»

UMW «PELLKY»), HO U YroN MeXay 3TUMU ABYMA

KBaHTOBbLW KOMNbIOTEDP

COCTOAHMAMU. Yron e 3TOT 3aBUCUT OT CMo-
co6a 3anycka MOHETbI, C KOTOPbIM MOXHO
CPaBHMTb NPOLLECC NPOrPaMMUPOBAHNA KBaH-
TOBOro KoMmnbtoTepa. Cneynduyeckoe Bo3-
GyXKaeHue oTAeNbHbIX aTOMOB, a TaKXKe UX Lie-
NIeHanpaBieHHOE COefjMHEHNE NO3BOAAIOT
NpUBECTU K eAMHOMY XapaKTepHOMY UHTepde-
peHLMOHHOMY 06pasLyy MHOTWe OTAENbHbIE
COCTOSHMSA KBAHTOBOTO KOMMblOTepa. 3T0T 06-
paseu 1 OyfeT COOTBETCTBOBAThL TOTAA 3anpo-
rpaMMUpOBaHHOMY 3anpocy.

Y1o6bI NONBLITaTLCA Peanu3oBaTh MAek
KBaHTOBOTO KOMMbloTepa XoTs 6bl B MacluTa-
6ax naboparopuu, npocdeccop Bansrep nome-
LAeT aToOMbl MarHus B BaKyyMHbIi LUANHAD U
3aTeM NofBEPraeT UX MOHU3ALMN C NOMOLLbIO
na3epHoi nywku. Npu 3ToM MOLWHbIN CBETO-
BOW Jly4 BbIOMBAET 3NIEKTPOH (HAMOMHUM, OH
UMeeT OTPULATENbHbIN 3aPAJ) U3 INEKTPOHHOM
0060/104KM aTOMa, @ MONYYMBLLMIA BCeACTBUE
3TOr0 NMONOXKMUTENbHBbI 3apaj aToM (MOH)
YNaBNMBAETCA C MOMOLLbI0 NOHHON NOBYLLKN.
Takas NoBYLIKA COCTOUT U3 TPYBOK, COTHYTHIX B
KOJbLLO, KOTOPbIE CHABKEHbI MOLLHBIMU 3N1EKT-
poMarHuTamu. 3a cuet BbICTPO MEHSAIOWNXCH
3/1IEKTPUYECKUX NONeN MOHU3NPOBAHHbIE aTo-
Mbl TaK GbICTPO KONEBAIOTCS, YTO YCOBHO MX
MOXHO CYUTaTb HEMOLBUKHBIMU. ITW ATOMbI
pacnonaranTcs BA0Jb 0CEBOW JIMHWUK JIOBYLIKM
B PAL W NPeACTaBNAOT CO60M TENepb HYXHble
-61Tbl (TEOPETUYECKN UX KOJIMYECTBO MOXKET
pocturatb 30 Tbicsy). [Ins conpsxeHUs KBaH-
TOBbIX OUTOB MCMOMb3YIOT KONEbaHWe, BO3HM-
Kaloluee BHYTPU 3TOM LiENOYKM aTOMOB.

3701 KonebatenbHbIN 3P DEKT CBA3bIBAET
aToOMbl B ejHYI0 CUCTEMY TakuM 06pas3om, »

CUMBOIMYECKUIA
cTaguoH u3 76 aro-
MOB 3KeJjlie3a Ha
MeJHOM OCHOBa-
HUMU, CO3AaHHbIA
y4€HbIMU, AE€MOH-
cTpupyet 60nblune
ycnexu, AOCTHUr-
HyTble B 3TO#
06nacTu HayKu
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» 4TOGbI KBAHTOBbII KOMMbIOTEP YCNEWHO (YHK-

LMoHuUpoBan. Ho TyT MMeeTca ManeHbKUN U3b-
AH: 1O CUX NOP Y[ABaNO0Ch COEANHUTbL BMECTe
JNWb Manoe KonnM4ecTBo aTOMOB, f1a U TO Ha
THICAYHYIO fONI0 ceKyHAbl. Ho n aToro focra-
TOYHO, YTOObI ;OKA3aTh NPUHLMUNUANBHYIO
BO3MOXXHOCTb CO3/JaHNA KBAHTOBOTO KOMMbIO-

Tepa. [ns npakTMYecKoro peleHus Takux uH-
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Takum 06pa3om, 06bI4HbII KOMNbIOTED AOMKEH nepebparb Bce
BO3MOXHbIE BApUAHTLl OAMH 33 APYTUM W, OTGPOCHB OWNGOYHbIE
BapUaHTbl, 0CTABUTL €IMHCTBEHHO BEPHBIIA.

TexHonoruu 6yayuwero

TEepecHbIX 3aAay, Kak, HanpuMmep, BCKPbITUe
KOJo0B, ellie NPeACTONUT HEMANO NOTPYAUTHCA. ..
Ho camu no ce6e coejHeHHbIe aTOMbl —
37O elle He KBAHTOBbIN KoMnbioTep. Beab 6e3
BBOJa W BbIBOAA I/IHCIJOpMaLlI/IVI HU4Yero He 6y-
net. Wiccneposatenu B fapxuHre ncnosb3yor
ANs 3TON Lenu Bce ToT Xe nasep. bnarogaps
MCMNONb30BAHMIO Na3epa OnpeAeneHHoi

1 coeguHeHue,

Pesynbrar:

MioHxeHa.

2c-e

-
KeaHToBas dusmka: ﬂ/ 1

Kak v Bpawaiouasncs MoHeTa,
KBAHTOBbIE OUTbI B 0OLIYHOM
CBOEM COCTOAHUM NOCTOAHHO

MEHSIOT CBOE 3HayeHue ¢ 1 Ha i 0 /'_'__
0 1 06parHo. W TonbKO npu n'k,_///o .
«OMPOCE» UX C MOMOLbIO ﬂ i
N1a3ePHOTO Jly4a MOXKHO y3HaTb \0 ,r}'
pesynbrar \m
3anporpaMMupoBaHHOMo i
3anpoca. *

IHEPTUN KOTJIOBNEHHbIE» MOHBI BO30YXKAAIOT-
€S NOOAMHOYKE W TaK e LefeHanpaBieHHo
BO3BPALLaloTCA Ha bonee HU3KKIA IHepreTu-
yeckuii yposeHb. Takum 06pa3om, nporpam-

Mbl L1l KBAHTOBOTO KOMMbIOTEPA peanu3ytoT-
€A He B MAWWHHOM A3bIKE, KaK B 0ObIYHOM

MK, a B UMNynbCax Na3epHOro MU3yYeHus.
N3MepeHMe COCTOSHNUA CUCTEMBI U CBSA3AHHOE »

PELUEHWE

Kaxpgoe 13 onpepeneHHbix C NOMOLbI0 1a3epa MoNOKEHN KMOHETbI»-KBaHTOBOrO G1UTa COOTBETCTBYET
HanpasJieHUI0 MEXAY ropoAamu, 1 3T0 NO3BOJIAET BbIABUTE ONTUMaNbHbIIA MapuwpyTt ot FaM6ypra ho

A BT VY CT 2 0 0 2



MeTop pe3oHaHca AfAepHOro cnuHa

KBaHTOBbLW KOMNbIOTEDP

»

HBaHTOBbLIW KOMNbIOTEP B NPOOMpKe

«BOT 370 1 ecTb MO KOMMbOTEPY, — 3aABAAET
noKTop Aii3ek YaHr u, ropfo yneibasce, NOAHUMA-
eT BBEpX NPO6UPKY C XKUAKOCTbIO, CBETALLENCS
JKENTOBATbIM CBETOM. XMMUYeCKas cybcTaHuus, a
TOYHee, aToMbl GTOPa, HAXOAALMECS B HEl, Npej-
CTaB/AIOT COO0M OCHOBY NpoBOAUMbIX B Cunmnko-
HOBOW fonunHe onbiToB IBM no co3paHuto KBaHTo-
BOTO KOMMbtoTepa. AMEpUKaHLbl XOTAT 3aCTaBUThb
paboTarb 3TM aTOMbI C MOMOLYbIO TaK HAa3bIBAEMOTO
ANEpPHO-CMMHOBOrO Pe30HaHca, Nojly4yaeMoro 3a
CYeT BO3AENCTBUA MarHUTHbIX NONe U MUKPOBOJI-
HOBOTO M3Jly4yeHus.

B oTn4ne oT repMaHCKuUX yYeHbIX, aMepuKaH-
CKWe He U30AMPYIOT OTAENbHbIE aTOMBI, @ UCMOJIb-

3yI0T TOT (baKT, 4TO BCE YaCTuULbl, KOTOpblE UMEIOT

C 3TUM CYUTbIBAHWE Pe3yabTaToB NPONU3BO-
AATCS TAKXKE C NOMOLLbI0 HAMPaBNEHHOrO Na-
3epHoro nyya.

Mexay mMeuToi U peanbHOCTbIO
OcTaetcs TONbKO MaNeHbKUi BOMpOC: Korpa
XK€ KBAHTOBbIE KOMNbIOTEPbI HAYHYT peLlaTb
npakTuyeckue 3apaun? «Ecnu cpaBHMBaTh €
06bIYHBIM KOMNBIOTEPOM NPOLECC Pa3BUTUSA
KBAHTOBOIo KOMNblOTEPA, TO CEroaHA Mbl Ha-
XOAMMCS Ha TOM e 3Tane, rae 661 B 19 Be-

OAMNHAKOBBIN MUMMY/bC BPALLEHNA — CMUH, —
13Ny4aoT OANHAKOBBI Pe30HAHCHBIN curHan. Mo-
Ka YTO yYeHble JOBOJIbHbI TEM, YTO YAANOCh U30/U-
pOBaTh B ONPeAENeHHbIX YCNOBUAX U CMPOrpamMMu-
pOBaTb CEMb KBAHTOBbIX GUTOB.

B npobupke pokTopa YaHra cogepxarcs aro-
Mbl hTOpa, «yNaKoBaHHbIE» B 6OMbIIMX MONEKYNAX
XUAKOCTU. ITU aTOMbl COEANHEHbI fpYT C APYTOM U
MOTYT MCMONb30BATLCS KaK 3NeMEHTbl KOMMboTep-
HOW cuctembl. OCHOBOW Ans Mocnegylowmux aKcne-
PUMEHTOB CTaHYT pacTBOPbI, COLEPKALLME Keneso
1N xnopoopM. YyeHbIM NOHATHO, YTO Nepep,
HUMU NIEXUT elle AANHHBIA NyTb. «[pobnembl 13
peanbHoOro MUpa Mbl MOKa YTO PeLUTb He B COCTO-

SHUN», — NPU3HAETCA AOKTOP YaHr.

ke Yapnb3 b366uax», — cKkasan rog Hasag
HblHEe MOKOWHbI Ponbd JlaHpayep, aBnss-
WIUACA OAHUM W3 BeJylWMUX CneynanncTos
“ccneaoBaTenbCKoit nabopatopun Kopnopa-
uuun IBM.

Kak u3sectHo, Yapnb3 b366uax, nsobpe-
TaTesNb KOMNbIOTEPA, HE UMEN HU Maneiero
WwaHca NOCTPOUTb MPU CBOEH XKU3HU Crpo-
eKTUpOBaHHOe UM ycTpoicTBo. Mo3ToMy
npodeccopy Banbtepy 6onblue HpaBuTCs
cpaBHeHMe c nuoHepom asuauuu 0110 Jlunu-

blYUCJ/IUTEJIbHaAA MOLlb KBAHTOBOIro KomMmnbiotepa Bo3pacrtaeTt
3KCMOHEHLUUaNbHO (AN CpaBHEHUA NMOKa3aHa
NPOU3BOAUTENIbHOCTb COBPEMEHHbBIX BbIYUC/IUTE/IbHbIX CPECTB).

Pentium 1

€HTasNeM, KOTOPbIA, NpaBLa, TOXE He YBUAeN
NPOM3BOACTBA CAMOJIETOB B NMPOMbILAEHHBIX
macwrabax.

AmepuKaHcKunii yueHblit Paiimonp Kypu-
BaliNb He COrNaceH W ¢ 3TUM cpaBHeHueM. OH
3aABNAET: «...KaK pa3 KOMMbIOTEPHbIE TEXHO-
JI0TUM Pa3BUBAKOTCA CO CKOPOCTbIO, KOTOpPas
BO3pacTaeT Mo 3KCMNOoHeHTe. BoT noyemy s uc-
XOXY M3 TOr0, YTO B TEYEHME NOCTEAYIOLLNX
20 neT BCe e OyeT co3AaH MOWHbINA KBAHTO-
BbIl KOMMNblOTepy. A

Mupa

I
MoLLb Bcex
KoMnbaloTepoB
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