
OT3bIB oQuqrraJrbHoro orrroHeHTa

o Alrccepraurru Ha coHcKaHHe yu6uofi crefleHrr r(aHArrAara rfturnrco-

MareMaruqecrcrrx HayK Crcpn6uua Hnrcolas HurcoJraeBuqa

Ha reMy : <<3.nervreurbr JrH Hefi uo-onru qecKlrx KBa HToBbIx Bbrrrr,r c.n en n ft ua

oc Ho Be II HTe rpaJl bHo-oIITlI rlecKl|x q II II()B>>

ro crequaJrbHocru 1.3.19. Jlasepuan Qnsurca

Arcrya;rruocrb reMbl.

,{raccepraqnoHHat pa6ora Cxpr6uua H.H. [ocBquleHa reMe rulHeftno-o[Tr.rqecKr{x

KBaHToBbIx BbIrIlIcJIeHIrfi, r4e [pr,rMeH.srorc, oAuHorrnrre SoroHrr, luuefiuufi nnrep$epoMerp,

cocrorulufi Ir3 cBero.uerurerefi u (fasorparrlarerefi, r,r AereKToprr Soronon. I4nrep$epoMerpbr,

Koropble BbInoJIHrIor ocHoBHoe upeo6pasoBaHr{e, MoryT 6rnr peanr{3oBaHbr B BHAe

IrHTefpzlrlbHo-onrl,IqecKr,rx qr{tloB, rrro .sBr.seTcs BecbMa BaxHbrM luaroM /g,tr CO3AaHH'

rloJlHoMaclxra6sux KBaHToBbIx KoMrrbrorepoB. flp, groM oco6euuo BaxHo aAeKBarHo

oxapaKTepl{3oBarb roqHocrb BblnoJrHreMbrx olreparlufi u upuroraBJrr.rBaeMhrx cocrorHufi. Kpoue

Toro, n uuoro$oroHHblx gKclepr{MeHTux Iroreprn B rrrrnax craHoBsrc, cyuecrBeHHbrM

orpaHl4tluBilroulaM Saxropou, rlogToMy onrlrMr,r3aqlu rexuoJrorlru lr3roroBJreHl{s qunoB u

pa:pa6orxa 6oree KoMnaKTHbIx apxI,ITeKTyp lrHTep$eponrerpoB c rorrKr.r 3peHuq yMeHbrxeHr,rq

[orepb flBlaflercs, He MeHee naxnofi saAa.refi. Taruu o6pasou, aKTyzlnbHocrr nu6panuofi reuu

He Bbr3brBaer conaneuprfi .

O6r{as xaparTeprrcrrrKa rr coAepxanne pa6orrr

fluccepraqu, cocrol,IT LI3 BBeAeHIrr, ilIecr]I DIaB, 3€tKJI]oqeHIrq, cuplcKa pa6or aBTopa ]r

cnucKa nrlreparypu. O6qnfi o6reu pa6oru cocraBJrrer 767 crpanuu, BKJrroqarr 65 pucyHxoa n

16 ra6maq. Cnucor nr{reparypbr coAepxur 178 ucroqHr.rKoB.

llepnaa DIaBa co.{epxuT BBoAHyIo un$oprrraquro rro reMe lunefiHo-o[Tr{rrecKzx

KBaHToBbIx BblrrucJleHufi c arIleuroM Ha peanl{3arluro gJIeMeHToB c IroMorrlblo I{HTerpalruofi

oIITLIKIT, a raKxe o6sop nuTeparypbr rro rexHonorur.l $eurocexyu4uofi nasepuofi 3arfircvt H

rIpoBeAeHHIO KBaHTOBO-BbITTHCJII,ITeJIbHbIX 9KCTIepHMeHTOB Ha OCHOBe TIUIIOB, II3TOTOBJIeHHbIX IIO

Aanuofi TexHoJroruu.

Bo ntopofi rJIaBe rIpI,IBeAeHbI ollucaHlr.,r 3Kcnepr{MeHTaJlbHbrx ycraHoBoK, a raKxe

paccMaTpl,IBarorc, I,Icnonb3yeMble MaTepuaJrbr u MeToAbr npoBe.{eHrrs 3Kcnepr4MeHToB, B TOM

qr,rcJre An, ToMorpa$uz xnanroBbrx cocro.f,Hr,rfi r,r KBaHToBbrx flporreccoB.



Tpetrr HIaBa flocBrlrleHa I,I3roroBJreHr,rro ,t xapiu(Tepu3arluu nporpaMMr,rpyeMoro

4ayxxy6uilroro nunefino-otlTl,IqecKoro KBaHToBoro npoqeccopa. Toquocrr BhrrroJrHeHru

laccl{BHoro upeo6pasoBarll{fl I{HTerpaJlbHo-orrrr{qecKoro qrnrt4 rrroroBJreHHoro rro rexHoJroru]r

$erratocexyuAHofi lasepnofi 3arlucll B KBaprreBoM creKJre, 6rua orleHeHa qepe3 Marpuqy

KBa(paroB rrlo.rylefi yuumpuofi MarpEIIbI unrep([epoMerpa Il cocraBum 99.1802. Kaqecrno

oguory6urnrm refiton oueHI{BaJIocb Kar( coorBercrBr{e xeJraeMofi reoperu.recrofi Marpr{rlhr H

sKcleprrMeHTa,JrBHo peaJll{3yeMofi. To.rHocu o.ryroxy6r{TrrhD( refiron R, n cpe4reM cocraBr{Jra He

MeHee 99,98yo, a oguory6l{THbf,x refiros Rx - 98,92%. lutfl orIeHKH KaqecrBa 4nyxry6nruoro
refira CNOT 6rura rpoBeAeHa rpolleAypa nonuofi ronaorpa(pnr rpoqecca c ucnoJrb3oBaHueM

AByx Hepa3Jll,rql{Mbf,x oAuHotrHbrx Qorouon r{3 [rcro!ilrr{Ka Ha ocHoBe CIIP. @uAem.rrn MexAy

noJryueHHofi srcuepuueHTaJrbHo xr{-Marpurlefi upoqecca u reoperuqecrofi cocraBr{Jro 97,I6yo.

B uetn€profi rnase npeAcraBJleubr peyJrbrarbr no eKclepr{MeHTaJrbHofi pearusaquu

cxeMbl reHepaqxH 4nyxrcy6urHoro cocroaHus,c oloBerrleHueM c rrpor{3soruHofi 3arryraHHocrbro.

ltn gToro uctloJlb3oBaJracb HeAaBHo reoperr,rqecxr,r [peAJroxeHHaf, cxeMa il qerbrpe

Heptr|Jrl{qurrarur QoroHa I{3 ucrorrHr,rKa Ha ocHoBe rsaHroaofi ToqKr,r. lta r{3roroBJreHr{,

[oAxoArlqero l{HTep$eporraerpa cnequanbHo 6rur paspa6oran pexr{M 3an}rcu BoJrHoBoAoB c

HIT3KHMH [oreprMla. feuepaUur coctocHllfi [poAeMoHcrpr{poBaHa Ar.f, Tpex pa3Hhrx crenenefi

3anyraHHocru or cenapa6emuoro cocroflHHs c QuAennrn 92,3yo Ao MaKcr.rMaJrbHo

3a[yraHHoro cocrorHu.f, Berra c Qngeauru 98,5Yo.

flsta"s rrla,na [ocBflIrleua parpa6orre BoJrHoBoAoB r{ pa3Jrr{qrrLD( Aerurereft B Kpr{craJrne

HAf AJrff Ilelefi co3Atulrs s.refiKr,r rnanrosofi [aMrrr,r Ha ocHoBe Qorouuoro 3xa.

flpo4erraoncrplrpoBaHo pelleHr{e upo6reuu uarofi cBr3r{ MexAy BonHoBoAaMr{ c

Aelpecc[ponannoi o6ono.rKofi nyreM rrpouycxarrns. gaililcr HecKoJrbKHx rperoB o6ono.rer

BonHoBoAos s o6racrl{ BalrMoAeficta[r. Tarofi [oAxoA [o3BoJrHJr yBenuqlrb rosQQnqrnenr

cBr3I{ MexAy AByM, BonHoBoAaMr.r c Ae[peccupoBaHHofi o6oloqxofi .uo 2,7 cv_-t ll co3Aarb

HanpaBneHHbre orBerB[TeJrr.r 2 x 2, I x 2 u3 x 3.

B ruecrofi HIaBe reoperuqecKu flccreAyercs apxr,rrerrypa nepecrpalrBaeMoro

unrepQepoMerpa Ha ocHoBe pelueroK rlpsMhrx BoJrHoBoAoB, rAe BosMoxHa rrepecrpofira

nocrotHHofi pacupocrpaHeHl{, oTAeJIBHED( BonHoBoAon. Ilpe4loxeHHa, apxr,rrexTypa 6una

uporecrupoBaHa Ha KaqecrBo BBrrroJrHeHr{, 3a,AaHHhD( yHr{Tapnbrx npeo6pa:onauufi, cpelu

KoropED( 6nuru crryvaliuue ro Mepe Xaapa yHr{Tapnhre Marpr,rqbr, ArrcKperHoe upeo6pasoBaHr.re

Oypue, Marpr,rrlbr Agalaapa r,r Marpr{rlbr nepecraHoBoK.

B 3itKJIIorreHHI{ aBTop IroABoAr,rr r,rrorn rrpoBeAeHHbD( r{ccJreAosaHlrfi u rrpHBoAr{T

ocHoBHLre pByJrBTarLr Ar{cceprarluouuofi pa6orbr.
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creneHr oo0cnosaHHocrrr rroJrolxeHrrfi, nrrnocnMbrx rra 3aqnry, H BbTBOAOB

pa6oru

3aru'rulaervmre noJloxeHufl H BhrBoAbr pa6oru ,Br.f,rorcfl g AocraroqHofi Mepe

o6ocHosaHHBrMH. onu nanpaMylo cneAylor [r3 pe3yJrbraroB, rroJryqeHHbx gKcrrepaMeHTilnbHo n

c [cnoJrb3oBrlHlreM lrr.rcJreHHhrx pacqeToB.

.{ocronepnocrb rr HoBu3Ha peynbraroB

Bce pesynbrarbl 6ruru [oJryueHlr c Ec[onb3oBaH]reM coBpeMeHHoro o6opyAoBagr.rs 1a

HaAexHbrx I{3MepI'ITenbHbrx MeroAoB, n o6l44ator sHcoxofi creleHbro HoBr.r3Hbr. ,(ocronepnocrs
I{ HoBI{3Ha pBynbraroB [oATBepx.qaerc, uy6lrnraquxMl{ B flsrr,r Bhrcoropefiruuronrx (c

I'IMIaKT- Saxtoporra 6olee 3.0) peqen3rrpyeMbD( xypHanax r{ AoKJraAaMr{ Ha reMarr,rqecKr.rx

rou$epeuqurx.

l.

3aueqannfl rro rryHKTaM.

B $oprrayrry (1.45) 4nr QugenI{rLI B pBAeJre 1.2.8 (crp. 37) nxo4xr erreMeHrhr yu}rrapnBx

MaTpuII, 3aAalollll{e cooTBeTcTByloque aM[JII{T"yAbI BeporTHoctefi nepexoAoB. B roxe
BpeMt B KoHIIe pa3AeJIa 2.4.5 (cry.63) ronopurcr, trro 3ra xe Qoprtayla rpr,rMeHrercs r.r

Ar-s MarpHII, cocraBJleHHhrx I{3 coorBercrByrorqEx BeporrHocrefi uepexo4on. Hacxonrxo

KoppeKTHo rIpI{MeIrf,Tb AJL Marpr{rl Beporrnocreft ry xe Soprrayrry, .rro rlr AJrlx aM[Jrr{TyA

aeporrnocrefi?

B rnase 3 uprn oueHKe KaqecrBa o4nory6urHrx refiros yqr,rrhrBaerc, ToJrbKo HerotrHocrb

BbIcraBJIeHux Qasrr IB-3a AI{cKperHocrI{ ToKa, a HeroqHocrb o[peAeJrenu.a xoa$QprugeHTa

[ponopq[oHaJlbHocrll o u ToeSQEIII{eHToB Aeneur{, cBeroAeJrr{reaefi He yquThrBaercs.

@uAerztu, noJrytraeMbre gKcrrepl{MeuTaJrbHo, ocHoBaHu na crry.railHhD( crarr{crr{qecKux

nrr6opounrrx 3HarreHrrflx r{, T€IKI{M o6parou, caMr{ ,BJUIIorcr crry.rafiHBlMl{ BeJIr,rqI,IHaMu,

Koropble uMelor coorBercrByloqfle crarr.rcruqecrure paa6pocu. OAHaro, B HraBe 3 npr.r

oIIeHKe KaqecrBa gnyxxy6utnoro refira CNOT, a raKxe B uraBe 4 npu orIeHKe KarrecrBa

upL[oraBJII{BaeMhD( cocrosHuft [oJryqeHnble gKc[ep[MeHTaJrbHrre pe3yJrbrarBr lJtl-

Qu4enuru yKa3arrhr 6es raK[x-nra6o crarncrlrqecKr{x pas6pocon.

Buecre c reM, yKa3aHHbIe 3aMeqaHI{, He yMaJrf,ror 3Harrr,rMocrr{ Ar,rccepraquoHuofi

pa6otu. ,{rnccepmqufl orBetlaer rpe6onarulf;, ycrarroBJreHnbrM Mocroncrr.rfi rocy4apcrBeHgbrM

yHI'IBepcI{TeroM I{MeHH M.B. JloMonocosa K pa6omrra uo4o6Horo pola. Cogepxanue

AHcceprallurl coorBercrByer crreur{aJrbHocru 1.3.19. Jlasepna-n Surura (uo Susurco-
MareMarI{qecKHM uayrau), a raKxe Kpl{Tepr{flM, olpeAeneHHhrM nn. 2.1-2.5 floloxennr o

npEcyxAeHEu ytIeHhD( cteueHefi n MocroncKoM rocyAapcrBeuHoM yHr,rBepcr,rrere uueun M.B.
J
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Jlouorocosa, u oQopunena cornacEo rpe6oaarrnrr floaoxesu, o coBere 11o 3arryrre

.ucccparyfi Ea cof,cKaEue yrexof, crerteHu rau.ul{Aara Hayr(, Ha corrcKauue yrenof, cre[eHn

AoKTopa nayr MocroBcxono rocyAapcrBeHHoro yHuBepclref,a r{Merr}r M.B. Jlorr,rouocoBa.

Tarunr o6paaou, col{cKareJlb Crcpr6nx Hruconari Hnxoaaestr.r 6esycnonHo 3acJryxr{Baer

IIpucpKAeHll, crerleHl{ KarliqlrAara Qusnro-uareMarr{qecKra( HayK rro c[eqr{aJrbrocrn 1.3.19.

Jlasepnar Qrsma.

OQrqnamnrffi ouuonenr:

InasHBfr naywrr,fr corpyAlrr{K na6oparopnn Qusuror KBarrroBbD( KoMrErorepos OOTU

nrr. K.A. Barurega tilq <Kypvaloacruft mrmuryr), Aorrop Qns.-uar. HayK rro cueqriaJrrHosru

05.13.18 Mateuarnsecroe yoAemrposau[e, q]rcJreuHlre Mero.qBr, KoMrureKclr flporpau]i

IO.I4. BorAaHos
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IOprft }Inanosu.r EorAauoa

Oe4epanruoe rocyAapcrBeuHoe 6rcAxEruoe yqpex.(eHue <Haunosalrurui

PlccneAoBarearcxufi IIeHTp <Kypvaroacruft HHcrlrryr), Jla6oparopnx Quruxu KBaHroBbD(

KoM[brcTepoB OtAerenu.f, Qusuro-rexHororfiqecKux r{ccJreAosanufi r{MeHr{ K.A. Banuena

I{enrpa nepc[erTnnnofi uurpo gJrercrpoHuKu, ruraBHnfi nay.rurrfi corpy.uHuK.

Agpec: 123182, Mocra4 nl. AraAeuura Kypvarog4.(.1

TeneQon: +7(499)129-63-66

E-mail: labJhys_quant_comp@mail.ru
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3auecrureJrB Auper

HI4II <Kypvaroncr Arerceesa O.A.
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