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1. IIpeamOy.1a, BBeieHUE, 0011Iee onucanue HanpapJjenusi pa3purusa CIHT

Hopoxnast kapra (JAK) mo pasBututo B P® ckBo3noit 1mudpoBoii texunomoruu (CLIT)
«kBanToBble TexHomorum» (KT) paspaboraHa ¢ 1enbl0 TIONYyYeHUS B CPEIHECPOYHOMN
U JOJrOCPOYHOM NEPCHEKTUBE MPAKTHUYECKH 3HAYMMBIX HAYYHO—TEXHUYECKUX M IMPAKTHYECKUX
pe3yJIbTaTOB MHPOBOTO YPOBHS IO CIEAYIOUIUM CYOTEXHOJIOTUSM: KBAaHTOBBIC BBIYHCIICHUS,
KBAaHTOBbIE KOMMYHMKAIlUd M KBaHTOBbIE ceHcophl. IlapamnenbHo ¢ paboTodl Halx AOPOXKHOMN
KapToil BefeTcs paboTa 1Mo MCCIeI0OBaHNI0 MATEHTHOTO JIaHAMA(PTa KBAHTOBBIX TEXHOJIOTHA.

HeoOxonumeiM ycioBuem namsi mpopbiBa B ob0nactu KT siBnsiercss HE TOJIBKO MOIJEPIKKA
UCCIIEIOBAaHUM M 3allycKk HMHQPACTPYyKTYpPHBIX MPOEKTOB HAIMOHAIBHOTO Maciitaba, HO
U peanu3anvs OpraHU3alMOHHBIX MEPONPHUATHH MO MpeojosieHuto OapbepoB. OOmmilt OromKeT
nporpaMmel, npeziaraemoi Hacrosiuen JIK, cocrasnsier 51,1 mupn pyO., BKitouass BHEOIOIKETHOE
dbunaHcupoBanue B pazmepe 8,7 mupa py6. MHBecTULIMU A pa3BUTHS KBAHTOBBIX TEXHOJIOTHUI
B Poccuu HyXHBI yKe ceroassi.

K pabore Ham nopoxHOHM KapToi ObumH MpuBiIeYeHBI OoJiee 120 SKCIEPTOB M3 BEAYIIHX
Hay4dHbIX opranusauuii P® u npeacrasureneit uuayctpuu. KimroueBbIMU NIPEIIOKEHUAMU JAaHHOU
JIOPOKHOM KapThl SBIISAOTCS:

1. Bcectoponnsiss mnopaepxka MOpPOPBIBHBIX HAYYHO—TEXHOJOTMYECKHX IPOEKTOB,
HarpaBieHHbIX Ha pazsurue KT.

2. KoHconupanust HaydHOro M TEXHOJIOTMYECKOTO COOOLIeCTBa B paMKax CO3JAaHUS
IPOEKTOB HAIlMOHAJILHOTO M IN100aTbHOTO MacIITaba.

3. Co3nanue B Poccun MHHOBAIlMOHHOM 3KOCHUCTEMBI M (DOpMHUpPOBaHHE YCIOBUM s
nepexo/a KBaHTOBBIX pa3paboTOK U3 1abopaTopuii B MHAYCTPHIO, a Takxke (popMupoBaHUe OU3HEC—
coo011ecTBa.

4, Opranuzanus COTPYJTHHYECTBA MEXITY HAayYHO—MCCIEN0BATEIbCKUMH
HOJpPa3/IeNIEHUSIMHI U MTOTEHIIUAIBHBIM TOTPEOUTENIMU KBAHTOBBIX TEXHOJIOTHH U3 KIIIOUEBBIX chep
IIPOMBIIIJIEHHOCTH.

S, Pa3BuTHe KkaapoBOro mnoTeHIMana B O0JIaCTH KBAaHTOBBIX TEXHOJOTHUH IyTeM
BHEJJPEHUS HOBBIX TUIIOB 00Pa30BaTEIbHBIX MPOrPaMM BCEX YPOBHEH.

6. IIpoBenenne KOMIUIEKCA  OpPraHM3AllMOHHBIX  MEPOIPHUATHI, HalpaBICHHBIX
Ha CHM)KEeHHUE OIOPOKPATUYECKOTO TPEHHS.

Passutne KT nonHOCTBIO cooTBeTCTBYET CTpaTerum Hay4HO—TEXHOJOTHYECKOTO Pa3BUTHUS
Poccuiickoit  ®eneparun (CHTP), Crparerun pasButusi uH(pOpMaAmoHHOTO  0OIIecTBa
Poccuiickoit ®@eneparun (CPUO) u 204 VYkazy Ilpesugenta P® «O HauMOHAIBHBIX MLEJSAX
U CTpaTerMyeckux 3amayax passurusi Poccuiickoit deneparuu Ha nepuos 1o 2024 ronar.

. Onucanue «CKBO3HOIN» HU(POBON TEXHOIOTHH
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«[lepBast KBaHTOBasi PEBOJIIOLMS», O3HAMEHOBABIIIAsl pa3BUTHE (U3UKHU B MIEPBOM MOJIOBHUHE
XX Beka, NpUBeEa K MOSBICHUIO JIA3€pPOB, TPAH3UCTOPOB, SAEPHOIO OPYXKUs, a BIIOCICACTBUU —
MOOWJIBHOW Tene(OHHOW CBSI3M M HMHTEpPHETA. TEeXHOJOIMHM «IEPBOH KBAaHTOBOW PEBOIIOLIUI
CEroAHsl MPUMEHSIOTCS MPAKTUYECKHM MOBCEMECTHO: B KOMIIBIOTEpaxX, MOOWIBHBIX TeledoHax,
IUTaHIIeTaX, IU(POBBIX KaMmepaxX, CHUCTeMax CBS3HM, CBETOJIMOAHBIX Jammax, MPT-ckannepax,
CKaHUPYIOIUX TYHHEJIbHBIX MHKPOCKOIIAX W MHOTUX Jpyrux mpubopax. Ilo paznuyasiM
DKCIIEPTHBIM OLIEHKaM OLIEHKa WHIYCTPUM «II€PBOM KBAaHTOBOM pEBOJIOLMHW» B JICHEKHOM
BbIpaxkeHuH coctapigeTr 3 TpiaH aojui. CIIA B roxa. Ilpu stom 3akoH Mypa, OnuChIBalOIIMNA POCT
MIPOU3BOUTENILHOCTH COBPEMEHHBIX KOMIIBIOTEPOB, 0OJIbIIIE HE paboTaeT.

C xonna XX Beka MHUp HaXOJUTCS Ha IOPOre «BTOPOW KBAHTOBOW PEBOJIIOLIMMY, KOTOpas
MOJKET OKa3aThb Ha MHp ele Ooibliee BiausHUE. Ee KitoueBoe OTIMYME OT «I1€pBOM KBAaHTOBOM
PEBOJIIOLIUN», B KOTOPOW TEXHOJIOTUHM M MPHUOOPHI CTPOWIMCH HA YHPABICHUU KOJUIEKTUBHBIMU
KBAaHTOBBIMH SIBJICHUSIMH, 3aKJIIOUAETCS B CIOCOOHOCTH YIPABIATH CIOKHBIMH KBAaHTOBBIMHU
CUCTeMaMH Ha YypPOBHE OT/AEIBbHBIX YACTHIl, Hampumep, artoMoB u (QortoHoB. TexHonoruw,
OCHOBaHHbIE UMEHHO Ha TAKOM BBICOKOM YPOBHE KOHTpPOJISl HaJ WHIMBUYaIbHBIMU KBAaHTOBBIMHU
00BEKTaMU, MPUHATO OOBETUHATH TEPMUHOM «KBAHTOBBIE TEXHOIOTHI.

Ceromuss KT HaumHatoT urpatb Bce Oojiee BaKHYIO pOJIb B BOMNpPOCAaxX HaIMOHAJIbHON
0€30IIaCHOCTH, a TaK)Ke B TaKHUX CTPATETHUECKH BaXHBIX OTPACIAX, KaKk HH(GOpMAIMOHHbBIC
TEXHOJIOTMHU U MeaulHa. KBaHTOBbIE TEXHOJIOIMH BOCTPEOOBAHBI AJIs 1aJbHEHIIEro Nporpecca Bo
BCEX CTPAaTErMYEeCKMX HAalpaBIEHUSAX LU(POBOM OSKOHOMHUKH, HampuMmep, Al pPa3BUTHSA
HCKYCCTBEHHOI'O HMHTEJUIEKTa B JOJITOCPOYHOU IepcreKkTuBe. HecMOTpss Ha TO 4YTO KBaHTOBBIE
TEXHOJIOTUM 00J1a/1at0T OOJIBIION HayyHON COCTABISIOLIECH, 3TOT (haKT HE SABJISAETCSA MPENATCTBHEM
JUist uX ObICcTporo pa3BuTuUd W BHeApeHUss B uHayctputo. KT nensitcs Ha Tpu OCHOBHBIX
CyOTEeXHOJIOTHH.

KBaHTOBBIC BRIUMCICHHS — HOBBIM KJIACC BEIYMCINTEILHBIX YCTpOﬁCTB, I/ICHOJ'IBSYI-OH_II/Iﬁ JJIs

pelieHus 3aJay IPUHLUIBI KBAHTOBOM MeXaHWKHU. IIporHosupyercs, 4ro B LEIOM psle 3anay
KBaHTOBBII KoMIbIOTEp OyAeT crnocoOeH JaTh MHOTOKPAaTHOE YCKOPEHHE 110 CpPaBHEHUIO
C CYILECTBYIOUIMMH CYNEPKOMIBIOTEPHBIMU TexHoJorusmMu. I[lpumepamu sBistorcs cdepbl

KI/I6Cp6C3OHaCHOCTI/I, HCKYCCTBCHHOI'O MHTCJUICKTA U CO3AaHUC HOBBIX MAaTCPUAJIOB.

KBaHTOBEIE KOMMVYHHUKaAIIUM — TEXHOJJIOI'UA KpHnTorpa(quecxoﬁ 3allIHUTHI I/IH(I)OpMaI_II/II/I,
HUCIIOJIB3YIOomass i1 1nepeaavdu KITFIOUeH WHIAWNBUAYAJIIbHBIC KBAHTOBBIC YaCTULHI. I'maBHOC
NpEUMyHIECTBO KBAHTOBBIX KOMMyHI/IKaHI/Iﬁ — 3allIMIICHHOCTH I/IH(bOpMaIII/II/I, rapaHTUpOBaHHas
3aKOHaMH (I)I/I3I/IKI/I.

KBaHTOBBIE CEHCOPHI M _METPOJIOTHS — COBOKYIMHOCTb BBICOKOTOYHBIX H3MCPUTCIIbHBIX

npuOOpPOB, OCHOBAHHBIX Ha KBaHTOBBIX 3(¢ekTax. Bricokas creneHb KOHTPOJS HaJ COCTOSHUEM



OTJICTIbHBIX MUKPOCKOITMYECKUX CHUCTEM IMO3BOJISIET CO3/1aBaTh CBEPXTOUYHBIE KBAHTOBBIE CEHCOPHI
C IIPOCTPAHCTBEHHOM pa3pelaroliell cioCOOHOCThIO, CPABHUMOMN C Pa3MEPOM OJAMHOYHBIX aTOMOB,
a TaK)K€ BHICOKOTOYHBIE ATOMHBIE YaCHI.

Haubonee 0in3Kk0oil K KOMMEPUYECKUM NPUMEHEHUSIM SBIISIETCS TEXHOJIOTHSI KBAaHTOBBIX
KOMMYHHKAIIUI, KOTOpask y’Ke MOHATHA PBIHKY.

B TexHonmormuecku pa3BUTHIX CTpaHax HccienoBaHus W pa3pabotku B obmactu KT
HAXOJATCS 1MoJ OAMTENbHBIM BHHUMAaHHEM rocynaapctBa. KpymHbie rocyiapcTBeHHbIE WHBECTHIIMU
B 3Ty HAay4YHO-TEXHOJIOTUYECKYIO O0JIACTh OOBSICHSIOTCS CTPATETMYECKOW Ba)KHOCTHIO KBAHTOBBIX
TEXHOJOTHI I  oOecreueHusl 3alMIIEHHOCTH HWHTEPECOB TOCYyAapCTBa, B  YaCTHOCTH,
B nH(popMamonHoi cdepe. I'eononmTuueckne ITUAEpsl CO3AAIOT IIENEBBIE MPOTPAMMBbl Pa3BUTHUS
KT. B CIIIA Konrpeccom yrBepxeH nmpoekt pazsutus KT oobemom 20 muipa nosnapos, B EBpone
neiictByet nporpamma «Quantum Flagship» ¢ Oromkerom 6osee 3 Mapn eBpo (mociie 3aBepIeHus
npensinymeir nporpammel  2013-2016 rr.), B Kutae co3maercas HanumonanbHas KBaHTOBas
naboparopus ¢ OroKeTOM 110 12 MIIpJ TOJUIapOoB.

Kpome rocynapCTBEHHBIX HporpaMm, 3HAUUTENIbHOE yckopeHue pasButhio KT mnpupanu
WHBECTHIIMU CO CTOPOHBI KPYITHEHIINX MUPOBBIX Kopropaiuii, Takux kak Google, Microsoft, Intel
u IBM. [Ipyrue kommanuu, Takue kak Airbus m Volkswagen, yxe pemator ¢ nomoripio KT
KOHKpETHbIE TeXHoJormueckue 3agaud. CyMMapHble MHBECTULMU 4YacTHbIX KommnaHuii B KT
npUOMIKAIOTCd K MWUIMApAy JA0JIapoB B roj. YacTHble MHBECTULIMHM B KBAHTOBBIE IPOEKTHI
CTPEMHTEIBHO pacTyT, ocobeHHo B Kutae, Sinonuu u Cunramnype.

KT B 3HauuTEeNnbHON Mepe OCHOBBIBAIOTCS HA JOCTIXKEHUSAX (PyHIaMEHTaIbHON HayKH B TE€X
HaIpPaBJICHUAX, B KOTOPBIX POCCHMCKHE YYEHbBIE TPAaJULMOHHO CHJIBHBI. COBETCKO—POCCUICKas
IIKOJIa KBAaHTOBOW (DPM3HKH SBIISIETCS OJTHOW M3 cuiibHeWuX B mupe. Bce HoGeneBckue mpemun 1o
(Gu3MKe COBETCKUX U POCCUMCKHX YYEHBIX CBSI3aHBl C JOCTHXKEHUSIMH B OOJACTH KBaHTOBOM
¢u3uku. Hay4Has 1mkosa 3HaUUTENBHO MOCTpaiaia M3—3a MacCOBOIO OThE3/a YUECHBIX 3a I'PaHMIlY
B 90—x u 2000—x roxax, 4yTo, 0HAKO, C(POPMHUPOBATIO B 00JIACTH KBAHTOBOH (DM3UKU CHIBHEHIIYIO
PYCCKOTOBOPSIIYIO MEXAYHapOAHYIO0 HayuHyto auacnopy. [Ipu a3tom B Poccun ocranmuch necsaiTku
HAy4YHBIX TPYII, MPOBOJSALINX HCCIENOBaHHUS MHPOBOro ypoBHs. [losBuBIIasics B mociegHee
JECATUIIETUE TEHJCHIMS K BO3BPAIICHHUIO COCTOSBLIIMXCS 3a TPAHULEH POCCUHCKHUX YUEHBIX
U K TPHUBJICYCHUIO 3apyOCKHBIX YUYEHBIX 0€3 pPOCCHHCKOrO OIBbITa MO3BOJIUT 00ECHEUUTh ISt
Poccun moreHnman 1 mpopbiBa U 3axBaTa JUAUPYIOMIMX MO3ULUN B OTAENBHBIX HaIlPaBJICHUIX
KT.

YcunuBaer 3Ty MO3UIMIO TOT (akT, YTO MHAYCTPHUsS KBAHTOBBIX TEXHOJIOTHH B MHpeE
HaXOJUTCs TOJBKO Ha cTaauu popMupoBanus. [103ToMy B TaHHBIIT MOMEHT UMEETCS] BO3MOXKHOCTb

IIPU  PE3KOM CTapTe MPUCOECIAWHUTHCS K KBAaHTOBOM TEXHOJOTHYECKOW TOHKE, HECMOTps
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Ha uMeroleecs Ha ceroass orcraBanue. llenesas nopnepxka pazsutusa KT mo3BoauT coxparuts
paspbIB B TAKUX HAIPABJIICHUAX KaK KBAaHTOBBIC BBIYMCIICHMS, a 110 PsAly HAIPABICHUM, HAIIpUMED,
B 00JacTH KBAaHTOBBIX KOMMYHHUKAallU{, CO3[aThb KOHKYPEHTHBIE IPOIYKTHl C 3KCIOPTHBIM
IIOTEHLIMAJIOM U BBIMTH Ha MEKIYHAPOHBIE PHIHKH.

Ponb KT yxe oco3znana Ha BeIcIIeM ypoBHE. Bo MHOIOM I03TOMY KBaHTOBBIE TEXHOJIOTMH
OTHOCATCS K TPHOPUTETHBIM HAMPABICHUSAM HAayYHO—TEXHOJOTHYECKOTO PAa3BUTHA M ObUIM
ynomsayThl [Ipesunearom PO B.B. Ilytunasiv B Exeroqnom Iocnanun ®enepansnomy CoOpanuto

B 2016 roxy.

E:xeronnoe mocinanue Ilpe3unenta Poccuiickoii @enepannu B.B. Ilyruna ®enepaibHOMY cOOpaHHIO:
«HaM HYXHBI COOCTBCHHBIC IEPEJOBBIC Pa3pabOTKU W Hay4yHbIe pemieHUs. L[udpoBbie TEXHOIOTHH, Opyrue
TaK Ha3bIBACMbIC CKBO3HBIC TEXHOJIOTHH, KOTOPHIC CETOJHs OMPENCIIOT OONMMK BceX cdep kusHu. CTpansbl,
KOTOphIE CMOTYT UX F€HEpUpOBaTh, OYAYT HMETh JOJATOCPOYHOE TMPEUMYIIECTBO. Jlpyrue OKaxyTcs
B 3aBUCHMOM, VS3BUMOM  TIOJIO)KEHHH. OTO MU(PPOBBIC, KBAHTOBbIE TEXHOJOIHH, pOOOTOTEXHHUKA,
HEHPOTEXHONOTHUS | T.NI. B mH(pOBBIX TEXHONOTUAX KPOIOTCSA M pUCKH. HeoOX0IMMO yKpeIusiTh KHOep3amury.
PasButne nnpoBoif SKOHOMUKH, B €€ pealii3alny OyaeM OMUPaThCsl IMEHHO Ha POCCHHMCKHE KOMITaHHUM

o Ilepeuens cyoTexHo0rHi corsacHo npotokony HC:

. KBaHTOBBIE BHIUMCIICHUS.

. KBaHTOBBIE KOMMYHUKALIUU.

. KBaHTOBBIE CEHCOPBI U METPOJIOTHSL.

. KavecTBeHHBIE KpUTEPHH, TIO3BOJISIIOIINE ONPEACTUTh CyOTEXHOJIOTHUIO U3 BBIOOPKU

0O0JIBIIIOrO KOJIMYECTBA TEXHOJIOTMYECKUX PEHICHUH (MTPU3HAKH ISl KQXKI0W CyOTEXHOJIOTHH):

- KBanToBBIE BBIUHCICHHUS. WCIOIb30BAHNE KBAHTOBBIX 3(1)(1)€KTOB AJi1 pCHICHUA

BBIYUCIUTCIIPHBIX 3a1a4.

= KBaHTOBbIE KOMMYHMKAIIMU. TEXHOJIOTWH, HAIPABJICHHBIE Ha YCTPAHEHHUE YIPO3BI
MH(pOPMaLMOHHON 0€30M1aCHOCTH, B TOM YHUCIIE CO CTOPOHBI KBAHTOBBIX KOMITBIOTEPOB, BKJIIOUAIOT
HCIIOIB30BaHUE CBOMCTB KBAHTOBBIX CHCTEM AJig nepeaaqyun karouer. OCHOBHAsT TEXHOJIOTHUS —
kBaHToBoe pactpenenenue kimoueit (KPK). I'maBnoe npeumymecrso KPK — 3ammmieHHOCTH
UHpOpMalKK, TapaHTUPOBAHHAS 3aKOHAMU (PU3UKH.

u KBanToBbIC CCHCOPKI: HUCIIOJIB30BAHHUC CBOICTB KBAaHTOBBIX CUCTEM HJIA

BBICOKOTOYHOT'O U3BMCPECHUA (bHSI/I'—IGCKI/IX BCJIMYNH, MUHUATIOpU3allluu UJIN 3Hep1"03(1)(fbeKTI/IBHOCTI/I.

o Kparkas xapakTepucTika cyOTeXHOJIOTHI.

KBaHTOBbIE€ BLIUMCJIEHHUS.

Omnpenesnenne. KBaHTOBbIE KOMITBIOTEPHI U CUMYJISITOPBI — 3TO BBIYMCIUTEIbHBIE CUCTEMBI,
WCIIONIB3YIONTUE I PEIICHUsT 3a/ad KBAaHTOBBIC SIBJICHHS. Y CTPOMCTBA, CO3JaHHBIE HAa OCHOBE
KBAaHTOBBIX BBIYMCIICHHH, MOTYT MHOTOKPAaTHO MPEBOCXOAUTH KIACCHYECKUE KOMIBIOTEPHI MpU

pemiCHUN 3aaa4 KpuUITOaHalIM3a, MOJACIHUPOBAHUA CJIOXKHBIX CHCTCM, a TaKXKC MAllMHHOI'O
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Oo0y4eHHMsI M HCKYCCTBEHHOIO HHTe/uleKkTa. Ilo Mepe pa3BUTHS CYIIECTBYIOIIMX KBaHTOBBIX
KOMIIBIOTEPOB IOSIBJIEHMSI MEPBBIX NPUKIATHBIX PE3YyJIbTaTOB MOYKHO OXHJaTh B HAIPaBICHUU
YCKOPEHUs 3a71ad MAIIMHHOTO O0Y4YEHUS ¥ MOJICTIMPOBAHNUS HOBBIX IIEPCIIEKTUBHBIX MAaTEPHAJIOB.

IIpnopurerHsie orpacau. Hanbonee nmepcnekTUBHBIM M JIMAMPYIOIIMMHU IIATGOpMaMu
B MUPE CYUTAIOTCS TPU: CBEPXIIPOBOISAILNE HENIOYKH, HEUTPAIbHBIE ATOMBI M HOHBI B JIOBYIIKAX.

YpoBuu roroBuoctu. Cornacao kiaccudpukammun QTRL paspaboTku xommanuii B Mupe
Ha JIaHHBI MOMEHT cooTBeTcTBYeT YpoBHAM QTRL 4-5, T.e. B BBIYMCIUTENBHBIX CUCTEMAX
JAHHBIX KOMIIAaHUH IOKa He pellleHa 3a/laya peaju3alMd KBAHTOBBIX KOJOB KOPPEKIMH OLIMOOK
U, COOTBETCTBEHHO, Ha HHMX HE MOTYT OBbITb B IIOJIHOM O0BEME pealu30BaHbl NPAKTHUYECKU
3HauYMMBbIe aNropuTMbl (Hampumep, anroput™ llopa). B PO nHa cerogHsAmHuil 1eHb peaqn30BaHbl
IPOTOTUIIBI KBAHTOBBIX KOMIBIOTEPOB ¢ 2 KyOutamu (mo nanHeiM JIK ®PIIN 2-10 kybutammn)
U KBAaHTOBbIE cUMYJIATOpHI ¢ 10-20 kyOuTamu. 310 coorBercTBYeT YpoBHI0O QTRL 3-4.

KiroueBble TeXHMYeCKHe XAPAKTEPHCTHKH: KOJMYECTBO KyOUTOB, pEaIM30BAHHBIX
B KBAaHTOBOM KOMIIBIOTEPE — pa3Mep KBAHTOBOIO pErucrpa; CTENeHb CBSI3HOCTU KyOHUTOB
B PErucTpe; TOUYHOCTb MHUIMAJIM3ALNK KBAHTOBOI'O PErucTpa, TOYHOCTh HM3MEPEHUS! COCTOSHUMN
KyOUTOB; BpeMsl >KU3HM KyOMTOB; HAOOp AONMYCTUMBIX JIOTMYECKHUX OINEpaIHii; 10CTOBEPHOCTh
(TOYHOCTB) peanu3aluu Habopa JOrMYECKUX OMepaluil, KOTOpble MOTYT OBITh BBINOJIHEHBI Hajl
KBaHTOBBIM PETHCTPOM.

BbruncnuTenbHble  BO3MOKHOCTH KBAHTOBOI'O CHMYJSATOPAa ONPEICISIOTCS  KJIACCOM
CHCTEM U SIBJICHUH, KOTOPBIE C €r0 MOMOILbIO MOTYT OBITh TPOMOJICIIMPOBAHBI, @ TAK)KE TOUHOCTHIO
pe3yibTaToB MojenupoBaHus. [loaToMy mpH oOlLleHKe X pealn3aluy 1enecoo0pa3Ho CpaBHUBATH
HE KOJIMYECTBO B HHMX KBAHTOBBIX YaCTHIl, & CHEKTP U BOCTPEOOBAHHOCTHb 33/ay, peIIaeMbIX
JAHHBIM THUIIOM CUMYJISITOpA.

ConocraBiaenune Poccusi—-Mup. B Poccum co3man 3HauMTEeNnbHBIN HAay4dHBIA 3aJ1€71
B 00JIaCTM KBAaHTOBBIX BBIYMCICHMH, TaK)K€ pa3BUBAIOTCS pa3IMYHbIE SJIEMEHTHbIE 0a3bl Ul
MOCTPOCHMSI KBAaHTOBBIX KOMITBIOTEPOB U KBAaHTOBBIX CUMYNIATOpoB. Hanbonee nmepcrneKTUBHBIM U
JUAUPYIOIKMMU IIaTGOpPMaMU B MUPE CUMTAIOTCS TPU: CBEPXIPOBOJSAIINE EOYKH, HEUTpaJIbHbIE
aToMbl W HWOHBI B JoBymikax (ypoBeHb passutus QTRL-4-QTRL-5). Dtu HanparieHus
noctatouHo cuiibHO pas3Buthl B Poccum (QTRL-2-QTRL-4). Mmeercs 3amen 1O KBaHTOBBIM
BBIYUCIICHHUSIM C UCIOJIb30BaHUEM (POTOHOB M MHTErPAIbHOW ONTHKH, KBa3MYacTUL[ (IIOJSIPUTOHBI),
a TaK)Ke BeyTCs MOMCKOBBIE UCCIIEIOBAHMS 110 IPUMECHBIM aTOMaM B KPEMHUU.

Benytcs oOmmpHble TeOpeTHUECKHEe HCCIeI0OBAaHUS B CIEAYIOMIUX 00JacTsaX: ToMorpadus
KBAHTOBBIX COCTOSIHMMI W TIPOLECCOB, IMOJIABJCHHWE OIIMOOK B KBAaHTOBBIX KOMIIBIOTEpAX,

BAapHUAIlMOHHBIC KBAHTOBLIC AJITOPUTMBI, aJITOPUTMBI KBAHTOBOI'O MAIlTMHHOTO 06y‘{eHI/I${, OMYJIIu-d



KBAaHTOBBIX BBIUMCJICHUN, ONTUMHU3alMs KBAaHTOBBIX OMNEpaluid, HCCIENOBAaHUE pecypca
CYILECTBYIOIIMX KBAHTOBBIX KOMITbIOTEPOB.

Jlugupyromme opranmsamun: BHUHUA um. HJL [yxosa; UAD CO PAH; Hucruryt
npukiagHo Gusuku PAH (Hwknauit HoBropon); Muctutyr cniekrpockonuun PAH (MCAH); UT®
uMm. JI.J1. Jlangay PAH; U®IT A.B. Pxxanosa CO PAH; U®II um. I1.JI. Kanuiet PAH; UOTT PAH;
KHUTY-KAUW; KOTU; KOY; MockoBCKHI TOCYJapCTBEHHBIN NEAaroruueckuii yHHUBEPCHUTET
(MIIT'Y); MI'TY um H.D. baymana; MOTU; HUTY MUCuC; HoBocubupckuii rocyapCTBEHHBIH
texundyeckuii yauBepcuteT (HI'TY, HoBocubupck); Poccuiickuii kBanToBbiii nentp (PKIL, OOO
«MKIT»); CkonkoBckudi HHCTHTYT Hayku u TexHosormii (Ckoinrex); YuuBepcurer UTMO

(UTMO); ®UAH wuwm. I1.H. Jle6eneBa; ®TU um. A.®. Nodde; DTUAH um. K.A. Bamuera PAH,;

Lentp xBanTOBBIX TexHONOTHM MI'Y um. M.B. Jlomonocosa (LUKT MI'Y um. M.B. JlomoHocoBa).

WHpycTpus

@ O6nayHas nnatpopma

ANropuTmbl NporpaMMmnpoBaHuns,
KOMMUASITOP U T4

IR

: T T S D a — 735

: Ceepxnpo  WoHbl Xonoauble KBaHTOBbIe anropuTMbl amynaTop

SRR ATOME Ha KNaccuyeckom [NSi KBAHTOBBIX
KoMnbloTepe BbIYUCIIEHUI

Puc. 1. Keanmossie gviuucnenus 0 peutenuss 3a0ay unoycmpuu k 2024 2.

KBaHTOBBIE KOMMYHHUKAIIUH.

Onpenenenne. TexHonoruu, HampaBiIeHHbIE HAa YCTpaHEHHE YTpO3bl WH(GOPMAIMOHHOMN

6C3OHaCHOCTI/I, B TOM YHUCJIC CO CTOPOHBI KBAHTOBLIX KOMIIBKOTCPOB, BKIIHOYAKOT HCIIOJIB30BAHUC
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CBOMCTB KBAHTOBBIX CHUCTEM Il nepenaun kiroded. OcHoBHas TexHonoruss — KPK. I'maBHOe
npeumyniectBo KPK — 3ammimeHHocTs nHpOopManuu, rapaHTHpOBaHHAsL 3aKOHAMHU (DU3HKH.

IIpuopurerHsbie 0TpacJu. 3amura HAIlMOHAJIbHBIX MH(POPMAIMOHHO—
TEJIEKOMMYHHUKAI[MOHHBIX CeTel, o0ecredeHne 3auThl HPopMauuu i (GUHAHCOBOTO CEKTOPA,
rOCYIapCTBEHHBIX OPIaHOB, KPYIIHBIX TEXHOJIOIMYECKHX KOMIIAHWM M JeprKaTesied KpUTHYECKON
UH(POPMALIMOHHON HHPPACTPYKTYPHI.

YpoBHM rOTOBHOCTH. YPOBEHb I'OTOBHOCTU B Mupe coctaBisieT TRL-9 kak B pemeHusix
TOYKa—TOYKa, TaK M B CETAX C JoBepeHHBIM y3iaoM. OOopymoBanme KPK mius cereit
C HEJIOBEPEHHBIMU Y3J1aMH HaXOAUTCS Ha ypOBHE JJabopaTopHOro TecTupoBaHusi. CeroiHs ypoBeHb
TFOTOBHOCTH OTE€YECTBEHHBIX PELICHUI TOUKa—TOUYKa MOXHO oueHuTh kak TRL—-8. B 1o Bpems, kak
B YacTU KBAaHTOBBIX CETE€H HAa OCHOBE JOBEPEHHBIX Y3JIOB OTEUECTBEHHbIE Pa3pabOTKU KBAaHTOBBIX
cerelt cuiibHO oTcTatoT oT ypoBHs Kuras u EC: TRL—-6 mpotus TRL-9.

KiroueBble XapaKTepHMCTHKH: IpEICIbHAas JAIbHOCTb PACIpEACIICHUS CEKPETHBIX
KIIIOUYEH, CKOPOCTb DACIpPEAETICHHUS] CEKPETHBIX KIIIOYEH, CTENEHb CEKPETHOCTHU KIIOYEH, IIEHa,
TpeboBanue kK mHppacTpykrype. Ilapamerpsl MOTyT OBITH B AajdbHEWIIEM IOMOJHEHBI 110 UTOTaM
oOcyxnenus ¢ Perynaropom.

Conocrasaenue Poccusi-Mup. Vcropuueckn nuMHaMHMKa JBUKCHHSI POCCUNCKHX KOMAaHJ
OueHb NO3UTHBHas. B pe3ynbrare mo3gHero crapra Ttosbko B 2016M roay OblIM IpeaCTaBIIEHBI
II0JIEBbIE HCHBITAaHUS MPOTOTUIIOB, YTO COOTBETCTBYET OTcTaBaHuio B 12-14 ser. 3a 3 rona
OTCTAaBaHUE II0 PEIIECHUSM TOYKAa—TOYKAa COKpPATWIOCh A0 3—X JeT. 3a ciuenywomue 3—4 rona
HE00X0/IMMO 3a BpeMsl JIeHCTBHsI MPOrpaMMbl JIMKBUAMPOBATh OTCTaBaHUE MOJHOCTHIO. B naHHOM
obmact B Poccun MMEIOTCS CyLIECTBEHHbIE HAYYHO—TEXHMUYECKHE M TEXHOJIOTHYECKUE 3aJIeIIbl.
@OYHKIIMOHUPYET HECKOJBKO KOMaHJ], KOTOpbIE JAEMOHCTPUPYIOT MPOTOTHUIBI HOBBIX pEIIEHUMN
(B8 Tom uncine nporotuns! cereit KPK) u npoBoasT ncneiTanus B peanbHbIX yCIOBHIX. 32 MEPHOJ
(GYHKLIMOHUPOBAHUS MPOrpaMMBl, MpepiaraeMoil B Hacrosimed K, npeanonaraercs co3nats psia
pbIHOYHBIX pemeHuid as cucteM KPK, cepTuduuupoBaHHBIX PEryIsTOpPOM.

AKTyanu3anus yrpo3bl KBaHTOBOTO KOMIIbIOTEpA YBEIHMYUT CKOPOCTb Pa3BUTHS pPbIHKA
KBaHTOBbIX KOMMYHHKaluii kak B Poccum, Tak u 3a pybexxom. Ilomnepkka cTpouTenbcTBa
KBAaHTOBBIX C€Tel C(OPMHUPYET CHIBHBIX UIPOKOB PBIHKA, KOTOPBIE CO3JaAYyT KaK MarucTpasbHbIe
CETH, TaK U PA3BETBICHHBIE TOPOJICKHE.

HoBrle pemieHus 10KHBI TO3BOJIUTH MEPEHTH OT PElIeHUN «TOYKa—TOYKa» K apXUTEKType
«3Be3/1a» CO CHIKEHHWEM CTOMMOCTH TMOAKIIOYEHUS U K pelIeHusM 0e3 TpeOoBaHMs K JOBEPHUIO
IIPOMEXYTOUHOMY Y3IJIy. Y CKOPEHHOE Pa3BUTHE OTEUECTBEHHBIX UTPOKOB ITO3BOJIUT 3aXBaTUTh 8%
MHUPOBOI'O pPBIHKA, YTO, B CBOIO OY€PE.b, JOJDKHO OOECIEUUTh Pa3BUTHE OTPACIU 32 TOPU30HTOM

nporpammel 19.
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Jlugupyroume opranuzamun: 3A0 «CBepXIpoOBOIHUKOBBIE HAHOTEXHOJIOTHIY (CKOHTEN);
HU®DIT A.B. Pxanosa CO PAH; MIIT'Y; ITAO «Pocrtenekom»; PKL[ (coBMecTHO C KOMIAHUSIMHU
KyPaiit, C-Teppa, Kpunrollpo, Amuxon, Kox besomachoctu, MUAH um. B.A. Creknosa);
Yuusepcurer HUTMO (coBmecTHO ¢ KommaHusMu KBaHTOBble KoMMyHHKanuu, Cwmaprte,
Ksantrenekom u KantoBeim llentpom KHUTY-KAW); LIKT MI'Y um. M.B. JlomoHocoBa
(coBmectHo ¢ komnanusmu UupoTeKC u Kpunrocodr).

CankT-lNeTepbypr Teepb Mocksa HwxHuin Hosropog KasaHb

Qunuan 1
& CBEPBAHK
oo
TexHonorus MDI gg — :
BHyTpu oaHOrO ne Sk { Ounuan
CcepBepa — MOXHO
«He 10BepATb»
cepee @ cazeROMBANK T
i ‘ dunuan 1
oo o[T]o
oo
S P [ oo
oo
BHyTpuropoackue
ckopoctu KPK >100
kbs, yto nossonsiet P e HenpepbiBHble NepeMeHHbIe:
MCNONb30BaTh! T YpelueBneHne KOHEYHbIX
oo NoAKNHOYEeHUI
* ycunexue bg
CEeKpPeTHOCTU Ans (==
60nblnX 06beMOB
AaHHbIX B
* 0AHOPa308BbIN [oo]
6N10KHOT ANnA og
CBEPXCEKPETHbIX oo

AaHHbIX

Puc. 2. Ilpumep ungppacmpyxmypot keanmoswix cemeil 6 PO x 2024 2.

KBaHTOBBIE CEHCOPbI 1 METPOJIOTHSI.

Onpenenenne. KBaHTOBbIE CEHCOpPbl — BBICOKOTOUYHBIE HW3MEPHUTENbHBIE MPUOOPHI,
OCHOBaHHbIE Ha KBAaHTOBBIX 3(]dexrax. Oxugaercs, 4TO KBAHTOBbIE CEHCOPbI OyAyT HMETh
BBICOKO€ IPOCTPAHCTBEHHOE M BPEMEHHOE pA3pELICHHE, 4YTO I103BOJMUT IOBBICUTH TOYHOCTH
VU3MEPEHUI B CPaBHEHMM C CYIIECTBYIOUIMMM KJIACCHUYECKHMH CEHCOPaMH, a HCIOJIb30BaHUE
CBOMCTB CyNEpIO3UIMHU, 3allyTaHHOCTH, CXaTHsl KBAaHTOBBIX COCTOSIHUH, B CBOIO OY€pelb,
o0ecreyuT B MEpPCHEKTHBE MAaKCUMalIbHO BO3MOMKHYIO UYBCTBUTEIBHOCTH W3MEpPEHHUS 3a CUeT
IIPEOOJIEHNS CTAaHJAPTHOTO KBAHTOBOTO MIpeiea.

IIpuopurernbie orpaciu. Bbicokas cTeneHb KOHTPOJS HAJX COCTOSHHMEM OTIEJIBHBIX
MUKPOCKOIIUYECKUX CUCTEM, OoOecrieunBaeMasi KBaHTOBBIMU TEXHOJIOTHSIMH, MO3BOJISIET CO3/1aBaTh
KBaHTOBbIE CEHCOpPHI C BBICOKOM YYBCTBUTEIBHOCTHIO. Pa3BuTHE TEXHOJOTUI pPa3sHOOOpa3HbBIX
JATYMKOB HOBOTO MOKOJEHHS MOXET JaTh MOIIHBIH HUMIYJIbC Cpa3y B HECKOJIBKHX OOJIACTSIX:

06op0Ha n 6630HaCHOCTB, HaBHUTI'alluA (KOCMOC, OCeCIMIIOTHBIN TpchnopT); CTPOUTCIILCTBO,
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He(Teno0bYa U reosIoropa3BeloYHbIe paboThl; MEAWIMHCKAS IMArHOCTUKA/TEpanus; HHIYCTPUS
4.0.

YpoBHu roroBHocTH. OOImas OIEHKAa YPOBHS TOTOBHOCTH TEXHOJOTHI KBaHTOBON
cencopuku B Mupe TRL 3-9 u 8 PO TRL 1-5.

KiroueBble xapakrepucTHKH: KBaHTOBBIE CEHCOPBI MO3BOJSAIOT M3MEPATH PAa3IMYHBIC
¢u3nueckrue BenMUMHBL. B o0mieM ciyyae KIIFOYEBBIMH XapaKTEPHUCTUKAMH CEHCOPOB SIBIISIFOTCS:
IPELU3UOHHOCTb, YyBCTBUTEIbHOCTh K H3MEHEHHMIO BEJIMYMHBI JETEKTMPYEMOI'O CHUTHAja,
CHEeUU(PUYHOCTh K aHAIM3UPYEMOMY CHUTHATY; IPOCTPAHCTBEHHOE U BPEMEHHOE pa3pelICHUE;
JUHAMUYECKUH Juana3oH; paOoumil [uana3oH (YacTOTHBIM, TeMIepaTypHbIH, W T.JA.); BpeMs
OTKJIMKA WJIM aHalu3a; OTHOCHTEIbHAs BOCIPOU3BOAMMOCTH YacCTOTHI (CTaHAAPTHl BpeMEHH /
YacTOThI); BO3MOKHOCTh MHOTOKPAaTHOT'O MCIIOJb30BaHUS 3a CUET PEreHepaluy JeTEKTUPYIOLIeH
MOBEPXHOCTU (HampuMep, B OHWOCEHCOpax); SHepromnorpebdieHue; radaputhl / MOOHIBHOCTB;
CJIO)KHOCTb  OOCIIy’)KMBaHUSI M IKCIUIyaTaluH; CPOK CIIy’ObI, CTOMMOCTb (KamHUTaJbHbIE
U DKCIUTyaTallUOHHBIE 3aTpaThl).

Comnocrasiaenue Poccusi-Mup. B mupe HaOmogaercs ycTOMYMBBIA TpPEHJ Ppa3BUTUA
KBAHTOBBIX TEXHOJIOTMM M, B YaCTHOCTH, KBAaHTOBOH CEHCOPHKH. YPOBEHb OOLIEH IOTOBHOCTU
(B 3aBUCUMOCTH OT TUNa ceHcopa) B mupe oueHusaercss TRL 3-9. Ha peiHke pemenust B o6iacTu
KBaHTOBOI CEHCOPHUKHM IIPEJCTABIEHbl B OCHOBHOM 3apyOeXHbIMM KommnaHusimMu. B Poccun
(ypoBeHb pa3ButHs TexHOJOrud TRL 1-5) OCHOBHBIMH pa3paOOTYMKAMU SIBJISIFOTCS YHUBEPCHTETHI
Y HAyYHO—MCCIIEJ0BATEIbCKUE HHCTUTYTBHI.

B Hactosmmii MomeHT B P® cymectByeT psJ MEpPCHEKTUBHBIX peUIeHHH B 001acTH
KBAaHTOBOM CEHCOPUKH, ONUPAIOIIMXCSA HA TEXHOJIOTMYECKMH 3a/e]l Hay4YHO—MCCIIEN0BATENbCKUX
OpraHu3alui U NIPOU3BOICTBEHHBIX KOMITaHUN. K 4nciny Takux pemeHnii, UMEIOINUX TPaKTUYECKHE
NPWIOKEHUST M KOMMEpPYECKHE MEPCIEeKTUBBI, MOXHO OTHECTH: ONTUYECKHE AaTOMHBIE Yachl;
IpaBUMETPBI/aKCEIEePOMETPhl Ha aToMax pyOUaAMs; THPOCKONBI HAa aHCAMOJISIX CIMHOB B TBEPJOM
Tese; JIOKAJbHBIE CEHCOPbl MAarHUTHOTO IO M TEMIIEpaTypbl Ha OCHOBE a30TO—3aMELEHOU
BAaKaHCHUHU B ajMa3e U JIEKTPUYECKOIO IMOJId — Ha LIEHTpaX OKPACKHU; JAaTUMKH 3JIEKTPOMArHUTHBIX
nojie Ha OCHOBE KOTEPEHTHBIX COCTOSHUN CIMHOB B MAarHUTOYHOPSIAOYEHHBIX CpEeAax;
CIMHTPOHHBIE CEHCOPbI; MAarHUTOIUIa3MEHHBIE CEHCOpbI;, TBEpAOTENbHbIE (HOTOYMHOKUTENH;
cnekTporpad (3MEKTPOHHBII HOC) C  MCIOJB30BAaHMEM MHKPOPE30HATOPOB; HCTOYHUKHU
Y TIPUEMHUKH OJIMHOYHBIX (POTOHOB. BakHOM moaepKUBaroIIei TEXHOJIOTHI sIBisieTcs pa3paboTka

JICIIEBBIX JIA3€PHBIX MOTYJICH.
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MacwTtaébupoBaHue HoBble MeToAbl Bbicokas TOYHOCTb
CEHCOpPHbIX ceTen ONarHoCTUKN U reoniokauuu (CaHTUMeTpbI)
(6e3 3aTpaT Tepanuu 3a6onesaHui

Ha 06CnyXXuBaHue)

Puc. 3. Obnacmu ucnonvzosanus KeaHmoswix cencopos 8 P® k 2024 2.

Jlugupyromme opranuszamun: AO UCC um Pemernesa; AO PUPB; BHUN®OTPU; Bpems—
Y; NJI® CO PAH; UII® PAH; UCAH; U®TT PAH; MI'Y um. M.B. JlomonocoBa; MOTU; HUTY
MUCuC; MUDU; O6benuHeHHbI UHCTUTYT siAepHbIX uccienoBanuii, ®TU um. Uodde; OO0
«erextop ®oronusiii Ananoroseiit» (OO0 «JED®AH»); PKL; Yuusepcurer U'TMO; ®UAH
uM. ILH. Jlebenesa; UIKT MI'Y um. M.B. JlomonocoBa; LIeHTp nepcrneKTHBHBIX TEXHOJOTUH

U anmnapaTypbl.

. [TpuopuTtH3zanus cyoTexXHOJIOTUH.

[Mognepxka Bcex Tpex ocHOBHBIX cyOTexHosoruit CL{T siBisieTcsi KpUTHYECKH BaXXHOM JIJIst
pa3Butus PO.

C ToOukM 3peHHMs CTPAaTErMYECKUX HHTEPECOB CTPaHbl OJHOM M3 KIIOUEBBIX SBIIAETCS
TEXHOJIOTUSI KBAaHTOBBIX BbIUMCICHMH. Kak /uig Oyaymux phIHKOB, Tak M Ul IOCyJapCTBEHHON
6e30macHOCTH, 3P (EeKThl OT NMPUMEHEHUs JaHHOM CyOTexHOJoruu OyqyT OoueHb BeNuKU. Taxoke
B JAHHOW 00JIaCTH CYLIECTBYET PHUCK OIPAaHUWYEHMs JOCTyHna K TMPOAYKTaM 3apyOexHBIX
IIPOU3BOUTEIICH.

C ToukM 3peHMs TEXHOJOTHMYECKOM 3penocTH Hambosee OJIM3KOM K BBIXOAY Ha PBIHOK
SBJISICTCS TEXHOJIOTUSI KBAHTOBBIX KOMMYHUKALIMHM, 00€CIIeUrBarOILasi, B TOM YUCIIE HAIIHOHAIBHYIO
Oe3omacHocTh. B  maHHOM oOmactu crpaHe TpeOyeTcsi HMEeTh COOCTBEHHBIE MPOAYKTHI
C MAakCHMaJbHOW CTENEHBIO JIOKAIM3AallMM TPOU3BOJACTBA (KaK KOHEUHBIX YCTPOMCTB, Tak
U KOMIIOHEHT) JJIsi MCKJIIOUEHHs] PUCKAa HAIWYMS 3aKJIaJOK B 0OOpYJOBAaHUU U, KaK CJIEICTBHE,
JIOCTYTIA K 3aIIUIIaeMOi HH(POpMAIIHH.

[IpoayKThl Ha OCHOBE KBAHTOBOM CEHCOPHKM U METPOJIOTMH CMOTYT IpPeoOpa3uTh MHOTHE

UHAYCTPUH, OJIHAKO JJISi PACKPBITUS KX PHIHOYHOIO MOTEHLHMana TpeOyeTrcs B3auMoJIelCTBHE
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¢ uHaycTpuen. PaccMoTpeHme BONMPOCOB MPUOPUTHU3AIMU TMPOIYKTOB JAaHHOW CYOTEXHOJOTHUH
HE00XO0UMO MTPOBOJUTH OTAEIBHO JUISl KaXKJI0TO OTAEIBHOIO MPOIYKTa.

. Oddexter ot pasButus CLT (TexHOIOTHYECKOE IUACPCTBO, IKOHOMHUYECKOE
pa3BUTHE, COLMAIBHBIN MPOTpecce).

HanumonanbHas 6e3onmacHocTb. KBaHTOBBIE TEXHOIOIMHM MOTYT CHIFpaTh KIHOYEBYIO pPOJIb
JUISL CO3/IaHUsl KOHKYPEHTOCIOCOOHON SKOHOMHUKM 3HAHMI M BBICOKUX TEeXHOJIOTWi. Peanuzanus
HAI[MOHAJILHBIX TEXHOJIOIMYecKUux MpoekToB B obnactu KT Oyaer cnocobcTBOBaTh 0O€CIiedeHIIO
HAIIMOHAJFHON 0€30IaCHOCTH M TEXHOJIOTUYECKOI He3aBUCUMOCTH.

TexHonornueckoe JHMIEPCTBO, COLMAJBHO-JKOHOMHMYeCKOe pasBuTHe. KBaHTOBBIE
TEXHOJIOTMM OCHOBAHbI HAa JOCTHKEHUSIX (PYHAAMEHTAIbHOW HAYKU B TPAJAULIMOHHO CHUJIBHBIX JJIS
Poccun nHayunbix obnacTsx. X pasBuTHe CHOCOOCTBYET TEXHOJIOTMYECKOMY IUAEPCTBY PD,
a TaKk)K€ SKOHOMHUYECKOMY Pa3BUTHIO U COLMAIBHOMY Mporpeccy. B ciydyae noCTHXKEHHUs 1€J1€BOT0
ypoBHs ¢ dekToB Hacrosmas JIK mo3Bomut obecneunts k 2024 roay BHeAPEHUE U pa3BuTHE B PD
OCHOBHBIX TEXHOJIOTMYECKUX HWHHOBALMOHHBIX HAMPABICHUM, KOTOpPbIE IO3BOJIAT YKPENHUTH
MO3UIMN CTPaHbl Ha MEXIYHApOIHOW apeHe M obecrmeuyaT AO0JITOCPOYHOE JHIEPCTBO B 00JacTU
1M (POBBIX TEXHOJIOIMH U MHHOBALMOHHOTO pa3BuTHs. LleneBoll nmokasarens Mo MecTy B peUTHHIE
GCl unnexca (Global Competitiveness Report) — tom 20 (ceituac 43 mecto).

BcecroponHnee pa3BuTHe KBaHTOBBIX TEXHOJOTHI HE TOJBKO OKAaXKET 3HAUYUMBIN 3D dexT Ha
TEMIIbl Pa3BUTUSA HPKOHOMHMKH, HO W IO3BOJIUT KAYECTBEHHO YJIYUYLIUTh €€ CTPYKTYpPY, 3HAYUMO
noBsicuT oo BBII, mpuxoasiyrocss Ha HAYKOEMKYI0 M1 UHHOBAIMOHHYIO IPOAYKIINIO, PACIIMPUT
CKOPOCTh aJlalTallid HMHHOBAIlMOHHBIX PEIIEHUN OTIEIbHBIMH YYaCTHUKAMM pPBIHKA, 3aJI0KUT
OCHOBY JUJIsl CO3JAHMsI JIOJITOCPOYHOrO 3af€fla TEXHOJIOTMYECKOro pa3BuUTHA. JlpyruMu cioBamu,
MOBBICUT HE TOJIBKO MEXIyHApOAHbIN MHIEKC IM(POBU3ALINHU, HO U UHbIE IPU3HAHHBIE MTOKA3aTeN

YPOBHA pa3BUTHUA CTPAaHbI U €€ BOBJICUCHHOCTU B MUPOBYIO DKOHOMUKY.

. KitoueBbie ppiHOYHBIC TeHAeHIMHU U ApaiiBepsl pa3suTusa CIT.

KBaHTOBBIE BBIYMC/ICHHS.

. I'maBHBIM TIOTpeOMTENEM KBAaHTOBBIX TEXHOJOIMH SIBISETCS TOCYIapCTBO. OTO
OOBSICHAETCS  CTPATErMYeCKOM  BaXXHOCTHIO  KBAHTOBBIX  TEXHOJNOTHHM s oOecredeHus
HaIIMOHAJIBHOI O€30II1aCHOCTH.

. CornacHo nanneiM Markets and Markets ocHOBHBIMU JpaiiBepaMu pocTa JUIsl pbIHKa
KBAHTOBBIX BBIYUCIEHHH CcTaHeT Oopb0a ¢ KHOEpHpecTYMHOCThIO, MCHOJIb30BaHHWE KBAaHTOBBIX
BBIYUCIICHUH B aBTOMOOMJIBHOW M OOOpPOHHOW MPOMBIIIICHHOCTH, a TaKKe yBEJIMYEHHE 00beMa
rocynapctBeHHbIx uHBecTunuid. B EBpome, CHIA, Kurtae, BenukoOpuranuu, Anonuun, Kanane

1 ABCTpainu CO3JaHbl IPOrPaMMBbI 110 Pa3BUTHIO KBAHTOBBIX TEXHOJOTHM.
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. Hpyrum npaiiBepoM pa3BUTHS KBAHTOBBIX BBIUHMCICHUN SIBJIIETCS pPa3BUTHE
MaIIMHHOTO OOy4YeHHMS W MCKYCCTBEHHOTO MHTeuleKkTa. Ilo manHeIM Accenture MOJOBHMHA pocTa
HSKOHOMHKH DPa3BUTHIX cTpaH K 2035 r. Oyzmer 3a cuer Al — 310 2.5 Tpnu gomt. B roa. Ecnm
MIPEANOJIOXKHUTh, YTO JOJsS TNPUMEHEHMH KBAHTOBBIX BblumcieHuid B Al coctaButr 20%, TO
COOTBETCTBYIOUIUN JICHE)KHBIN YKBUBAJICHT MOXKET COCTaBUTH 10 SO0 MiIp/ AOJIJI. B TOI.

. Hapsiny ¢ rocynapcTBeHHBIMH TporpamMMaMiu MOJJIEPKKH, MHTEPEC K KBAHTOBBIM
TEXHOJIOTHSM TPOSIBISIFOT Takue kommaHuu kak Google, IBM, Microsoft, Intel Alibaba, Hewlett
Packard Enterprise, Nokia Bell Labs, u Raytheon. B mupe yxe mossBuianch nepBbie MOTPEOUTENH
KBaHTOBBIX TexHoJoruid. K HuMm otHOCcsTcss Lockheed Martin, Airbus, Volkswagen u nip.

. KBaHnTOBBIE KOMIMBIOTEPHI MOTYT OBITH NPUMEHEHBI ISl MOJICIMPOBAHUSI HOBBIX
MatepuanoB. [1Iupoko obcyxmaaeTcsi BOPOC 0 BO3MOXKHOM MPUMEHEHUH KBAHTOBBIX KOMITBIOTEPOB
JUIsL CHHTE3a MaTepuaioB CO CBONCTBAMHU CBEPXIPOBOJUMOCTH IMPU KOMHATHOW TeMIleparype,
KOTOpPBIE MTO3BOJISIT HUBEIUPOBAThH MOTEPHU IIPH Nepeiade dJIEKTPOIHEPTUH.

. 3a cuer mMOTPeOJICHHUS] MEHBIIETO KOJMYECTBA SHEPTUUM B OyaylleM KBAHTOBBIC
KOMIIBIOTEpPBl OYyIyT JelieBlI€ B HCIOJIb30BAaHUU, YEM KIIACCUYECKHE CYHNEPKOMIIBIOTEPHI.
DHepronotpebdieHrue KBaHTOBBIX KOMIBIOTEPOB OyeT 6osee yem B 100 pa3 MeHbIIIE, YTO MO3BOIUT
B OyIyIlIeM S5KOHOMUTH JAECATKH MUJUIUAPAOB J0JIAPOB B IO/,

KBaHTOBbIE KOMMYHMKALIMH:

. Poct obmero uncna manueix. [lo mporrnozam IDC k 2020 r. mudpoBasi BceneHHAS
nocturHeT oowvema B 40 3ettabaiit. Beero ¢ Hauana 2010 r. 06bem gaHHBIX BeIpoc B 50 pas.

. Poct nponm pmanHbiX, Hyxnpawomeiics B 3amwure. [lo mporHozam IDC  pons
uHpOpMalny, HyXaarollelcs B 3amre, HeykiIoHHO pacteT: ¢ 30% no 40% k 2020 roxy. B o xe
Bpemss okcnepramu (Positive Technologies) ormewaercsi, 49TO ypPOBEHb 3alMTHI JAHHBIX
HEJ0CTaTOYHO BBICOK.

= Poct nnBectuuunii B IT-uHdpactpykTypy (XpaHeHue u ymnpasjieHue UHpopmanuei,
o0opy/noBaHue, TEJIEKOMMYHUKAMM W mepcoHan) B mepuon ¢ 2012 mo 2020 r. wHa 40%.
NuBectuiinu B Xpanenue u 3amuty uHpopmanuu, Big Data u Cloud Computing Oyayt pactu
3HAYUTEILHO OBICTpEE.

. Poct uncna uHIMAEHTOB MHPOPMAITMOHHON Oe30macHOCTH. PocT 00eCrIOKOCHHOCTH
WHAYCTPUHA B OTHOUICHHH COXPAHHOCTH AaHHBIX. CymMMapHbIe MOTEpU OT KUOEpHpecTyIIeHUI
ceituac — 6onee $ 1 TpiH. B rof, B ToMm uncie 600 mipa py6. B Poccun. ITpornos va 2020 r. — 10 $
2,1 TpiH.

. «UudpoBuzaius» >IKOHOMUKH: OBICTPOE BHEAPEHHE OONAYHBIX TEXHOJIOTHN
u OnokueiinoB. [lo mpornozam IDC k 2020 r. ¢ ucnoib30BaHHMEM OOJAYHBIX CEPBUCOB OyaeT

obpabateiBaThcst moutu 40% MaHHBIX.
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. Y CcKOpeHHEe TEMITOB POCTAa TEXHOJIIOTUU KBAHTOBBIX BBIYMCICHHN 33 CUET YBEITHUCHHSI
MHBeCTUIIMI co ctoponbl rocyaapersa (CIHA — 20 mupa nomnapos, Kuraii — 10 mipa nosuiapos,
EBponeiickuii coto3 — 3 MIpI €BpO U T.1.), CO CTOPOHBI YacTHbIM komnanuii (Google, Intel, IBM,
Microsoft, Alibaba, Huawei u T.1.), a Takke co CTOPOHBI BeHUypHBIX (oHI0B. [lo manubiM The
Economist, BeHuypHble HHBECTOPHI BJIOKUIA B MPOCKTHI B Chepe KBAHTOBBIX TEXHOJIOTHIA OOJIbIIIE
250 MiH fmoNIapoB 3a TOCIETHHE TOJbl. JTO KacaeTcss KaK CTapTanoB, pa3padaThIBAIOIIMX
<OKEIIe30» JJIS1 KBAHTOBBIX KOMITBIOTEPOB, TaK U IPOTPAMMHOE 00ECIIEYCHHE U IPYTHUE TEXHOJIOTHH.

. KpymHble MeXayHapoIHbIe KOMIIAHUM B OOJIACTH KOHCAJITHHIA U  ayauTa
(PwC, Accenture, Deloitte u ap.) peKOMEHIYIOT IEPECMOTP IOJTOCPOYHOro IUIaHa 00CCIIEUCHHMS

UH(POPMALIMOHHOM 0€30MaCHOCTH H3-3a KBAHTOBBIX KOMITHIOTEPOB.

KBaHTOBBIE CEHCOPBI:

. OpnHoil U3 TJIaBHBIX TEHACHLMEN pbIHKA CTaHET MPUMEHEHHUE KBAaHTOBOM CEHCOPUKU
B O6HaCTI/I MCEIUILINHEI. B YaCTHOCTH, HX HCIIOJbB30BaHUC 6YZ[€T BOCTpe6OBaHO B IIMTOJIOIUH
U CO3JaHUM HOBBIX MCIAUITNMHCKUX yCTpOfICTB, Harpumep, A AUArioCTUKHM HW  JICUCHUA
OHKOJIOTUYECKUX U APYTUX 3a00JICBaHUIA.

. Eme ogHuM U3 riaBHBIX TPEHIIOB SIBISIETCS PACTYIIMM CIpPOC HAa MHTEPHET BelIeH,
YTO B 3HAYUTEJIBHOU CTEIIEHU CTUMYJIMPYET POCT PbIHKA KBAHTOBBIX CEHCOPOB.

= Taxke pocT COOTBETCTBYIOUIETO pbIHKA CTHUMYJIMPYET pa3BUTHE TIJI00aNbHbBIX
HABUTAIIMOHHBIX CHUCTEM, KOTOPBIE IIMPOKO HCIOIB3YETCS B adPOKOCMHUYECKONH W aBTOMOOMIHLHOU

oTpacyiaxX 4Jis1 HaBUT'alluH.

o BepxHeypoBHeBas OlleHKa HATMYKS CHHEPreTUYecKuX 3(pPeKxToB.

Ha 3aceganuu HC AHO «lludpoBas DxoHOMuKa» HpuUHATO peunieHue pa3BuBath KT
B pamkax otaensHou CLIT.

KBaHTOBBIE TEXHOJOrMH BOCTpeOOBaHBI JJs JalbHEHIIEro mporpecca BO  BCEX
CTpaTETMYECKUX HANpPaBICHUAX LHU(POBOI SKOHOMUKHU:

- boapmme JAHHBIC: HCIIOJIb30BAHHME KBAHTOBBIX aJITOPUTMOB [JIA YCKOPCHHA

00pabOTKH OOJNBITUX JTAHHBIX.

- HelipoTeXHOIOTHU M HMCKYCCTBEHHBIM HHTEIJICKT: MCIIOJb30BaHUE KBAHTOBEIX

ITOPUTMOB JUISl YCKOPEHMS PELIeHU 33]]au MAlllMHHOTO 00Y4eHUsI M UCKYCCTBEHHOT'O MHTEJUIEKTA,;
KBAHTOBBIE CEHCOPHI JIsl HEUpOUHTEp(EIicoB.

. CucreMbl pacnpe/IeNIeHHOTO peecTpa («OJOoKYeHH»): 3alluTa paclpererleHHbIX

peecTpoB U GJIOKUYEHHOB MPU MOMOIIIM KBAaHTOBOM KpUNTOTpaduu U MOCTKBAHTOBBIX aJIFTOPUTMOB.
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- Hosrie IIPOU3BOACTBECHHBIC TCXHOJIOTHUH KBaHTOBas OIITUMH3 AU

MMPOU3BOACTBCHHBLIX IIPOLCCCOB IIPH IMOMOIIMW KBAHTOBBIX BLI‘IPICJIGHPIﬁ; 3alTa KpPpUTUYCCKU
BAXKHBIX IMTPOU3BOACTBCHHBIX CCITMCHTOB IIPU ITOMOIIH KBAaHTOBOM KpI/IHTOI‘pa(I)I/II/I X ITIOCTKBAHTOBBIX
AJITOPUTMOB,; HHTECPAKTUBHOCTE IIPOMU3BOJACTBA C UCIIOJIB30BAHUEM KBAHTOBBIX CCHCOPOB.

- IIpoMBIIIICHHEIA HHTSPHET: HHTErpanusa KBaHTOBBIX CCHCOPOB B HpOMBIIHJIeHHBII;'I

WHTEPHET BeUlei.

. KoMIIOHEHTEI DO6OTOTCXHI/IKI/I u CCHCOPHUKA. KBAaHTOBBIC u KBaHTOBO—

BJIOXHOBJICHHBIC AJITOPUTMBI JIJIsi pOOOTOTEXHUKH, B YACTHOCTH, NMPH HHTETPALUU MAITUHHOTO
o0y4eHHsT B POOOTOTEXHUYECKHE CHCTEMbI; Pa3BUTHE CEHCOPHBIX CHUCTEM Ha OCHOBE KBAHTOBBIX
CEHCOPOB, HAaNpUMep, I cOopa sHepruu (energy harvesting).

. TexHosoruy  OecHpoBOJAHOM  CBA3M:  3alUTa CETed  Mepelayd  JaHHbBIX

M BBIYMCIUTENBHBIX KOMILIEKCOB O00JaYHOM I/IH(I)paCTp}IKTprI Inpyu IIOMOHOIM KBAHTOBOI'O
pacupCaciICHuA KJII0YEH ¥ MMOCTKBAHTOBBIX AJIr'OPHUTMOB.

- TexHomorun BHDTVaHLHOfI u I[OHOJIHGHHOfI PCAITBHOCTH : UCITOJIB30BaAHHUC KBAHTOBBIX

BBIYHCIICHHI JJIA YCKOPCHUA IIponeccos, PCAIN3YyCMBIX TEXHOJIOTUAIMU BHpTyaJIbHOﬁ

u ﬂOHOHHCHHOﬁ PCaIbHOCTH.

. [lepeueHp pUCKOB M BO3MOMKHBIX OrpaHWyeHHil pa3Butus 3azenoB no CHT,
CO3J1aHUs NEPCIIEKTUBHBIX POCCUICKUX PELIeHUH Ha ux 6ase.

OCHOBHBIM MEXaHU3MOM YCTPaHEHUSI PUCKOB sBJsieTcs 3anyck B P MacmTaOHbIX HaydyHO—
TEXHOJIOTMYECKUX MPOrpaMM MOJAECPKKM KBAHTOBBIX TEXHOJIOTMM M IOAAEPKMBAIOLINX

TEXHOJIOTUH.

Tabnuna 1 — HanpaBnieHus, 3Tanbsl 1 MEPOTIPUSATHS 1O PEILIEHUIO TEXHOJIOTUYECKUX 3a/1a4

Pucku n O:xugaeMbIid Cpoku
MeponpusiTie 1Js pelieHusI WU MPeoa0JeHHs
OrpaHHYeHUS pe3yabTaT HCIIOJTHEHHS
Peanm3anus KOMIUIEKCHBIX HAYIHO— Paspaboran mexaHn3M
TEXHOJIOTHYECKUX MPOCKTOB MO JAHHOU TEeMaTHKE i yrpasieHus IK
MexnyHapoaHOe COTPYJHUYECTBO
BricTpoena
OpranuzanroHHbie GOPMBI JJIsl OOHOBICHUS U MIPUOPUTU3ALUS
Hayuno— IPUOPUTHU3ALMH JOPOKHOIN KapThl HaIPaBJICHUN Pa3BUTHL
TEXHOJIOTHYECKHUE
. 2019-2024
(moxpoGHee cm. Pa3BuTne coOCTBEHHBIX TEXHOJIOTHIECKHUX PEIIEHNH | Peamn3oBaHbI IPOESKTHI
Tabu 3) 10 HanboJiee BaKHBIM HalpaBJICHUSM 0 pa3paboTKe
COOCTBEHHBIX
IMonnepxxa B Poccun npoussozacTea TEXHOJIOTHYECKHUX
BBICOKOTEXHOJIOTHYHOTO 000PYI0BaHHS — Pa3BUTHE | pELICHUH 1o Hanboiee
MOIEP )KUBAIOIINX TEXHOJIOT Ui Ba)KHBIM
HaIpaBJICHUSIM
Co3maHne OpraHu3anuoHHON (POPMBI YyIIPAaBICHHS Co3znana
OpraHu3anoHHbIE A p t (bopmer ynp A
JAK OpraHM3aIHOHHASL
(moapobHee cM. 2019-2024
Ta6n 5) Co3gaHne KOMMYHHUKAIIMOHHBIX TJIOMIA0K JUIS ¢dopma ympasnenus 1K
00MeHa epeAOBBIM OITBITOM, PErYIIIPHBIC HAyYHBIE
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ceMUHapbI ¥ TPOQUIILHBIE KOH(EpEeHINN

CHIDKeHHE OIOpPOKPAaTUYECKOTO TPEHHS U CO3/IaHNe
KoM(OpTHOH MHPPACTPYKTYPHI yIst pabOTHI

Peanm3zanust HOBBIX 00pa30BaTENbHBIX IPOIPaMM, PeanzoBansl
Npexe BCEero, B NPO(UILHBIX YHUBEPCUTETAX, o0pazoBaTebHbIC
paboTa ¢ TANaHTIMBEIMH IIKOJBHUKAMH U HPOrPaMMBl, B T4
Kanpossie KPY)KKOBBIM JIBH)KCHHEM MEXIyHapOIHOe
(moxpoGHee cM. COTPYAHUYIECTBO 2019-2024
Tabx 5) IIporpammsl 1715t BO3BpaIeHns H3—3a pyoeka
TaJIAHTIMBBIX CIICIUATIMCTOB (TIpUMeEp, PorpamMma PeannzoBana
«1000 tamanToB» B Kutae) mporpaMma 1o padboTe ¢
JIAAcTOpoit
Yuactue npencTaBuTeneld HHAYCTPUU B YBenMYeH crpoc Ha
(hopMHPOBaHMH TUIAHOB KOMITJIEKCHBIX HAYYHO— OCHOBaHHBIC Ha
TEXHOJIOTUUECKHX MTPOCKTOB, a TAKXE KBAHTOBBIX
roCyAapCcTBEHHas MOJJIEpKKa CIpoca TEXHOJIOTUSIX
TPOIYKTHI
Co¢urHaHCHPOBaHUE CTPOUTEIBCTBA [TpoBeneno
UHPPACTPYKTYPHI KBAHTOBBIX KOMMYHHKAIHI co(pHHAHCHPOBaHHE
PrrHOYHBIE CTPOHTEIHCTBA
(moxpoGHee cm. Bgenenmne cootBercTByroumx KPI ms HHPPACTPYKTYPHI 2019-2024
Ta6n 3 u 5) TOCKOMITaHUH KBaHTOBBIX
KOMMYHHKaIUI
IIpoBenenbl
MEpOIIPUSTHUS 110
CTUMYJIMPOBAHUIO
Crpoca Ha yCJIyTH B
00J1aCTH KBAaHTOBBIX
KOMMYHHKaLIUN
2. Tekymee cocrossHHe W LeJeBble mNoka3atean pasputuss a0 2021 u 2024 roana
(TeXHOJIOTHYECKHE U OT/eIbHbIe IKOHOMHYECKH )
Tao6numa 2 — IleneBsie mokazatenu CL[T
IMokazarenn 2019 2021 2024
KosyecTBo ny0JMKaluii 10 KBAHTOBBIM TEXHOJIOTHSIM, B TOJT 560 800 1200
B TOM YHCJIC. KOJMYECTBO IMyOIHKaIHi B )kypHanax ¢ |F 6onpme 3 190 290 480
Kommmuectso PUJL, B rox 30 50 60
Keanmoasuvie svtuucnenus
KonmuecTBo KyOMTOB B CBEPXIPOBOHUKOBOM
2 5-10 30-50
KBaHTOBOM KOMIIBIOTEPE
KonmuecTBo KyOUTOB B KBAHTOBOM KOMITBIOTEPE
. 10 50 100
Ha HEHTpaNbHBIX aTOMAaX
KonnuecTBo KyOUTOB B KBAHTOBOM KOMITBIOTEPE
1 5 55
Ha MOHax
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IToxa3zarenn 2019 2021 2024
Konm4ecTBo KaHAJIOB B KBAHTOBOM KOMITBIOTEPE

10 50 100
Ha poTOHAX
Konm4ecTBo 4acTUIl B KBAHTOBOM

50 100 1000
KOMIIBIOTEPE/CHMYIISITOPE Ha TOJSIPUTOHAX
KonunuectBo 3KkCiepruMeHTOB
Ha KBaHTOBOH 00s1a4HOi mardopme 0 20 10000
Keanmoswvie kommynukayuu (C y4eTOM NHIOTHBIX BHEIPEHHUIT)
OO01as MPOTSHKEHHOCTh CETEH, KM 100 1000 10000
[NoxnepxuBacMoe KOIMYECTBO OPTOB
B CETAX TOUKa—MHOTOTOUYKA 24 64 128
[IpenenpHas TaTbHOCTH BHE J1a0OPaTOPUH, KM 100 200 250
CKOpPOCTh T€HEPAILMU CEKPETHOI'0 KJIF04a, KOUT/C Ha 25 KM 10 100 5000
Ceprudukanys 000pyoBaHus - + +
Keanmosvie cencoput
Pa3paboTaHo KOJIMYECTBO TUIIOB MPOMBIIIIEHHBIX
00pa3I0B KBAHTOBBIX CEHCOPOB 2 4 6
[pumep: cpeaHee KBaapaTHYECKOE OTHOCHTEIBHOE IBYXBHIOOPOYHOE
OTKJIOHEHHE M3MEPEHHOTO 3HAYEHHsI MEPBI 9aCTOTHI 38 MHTepBan 10 u 1016 10Y 1018
[pumMep: MpocTpaHCTBEHHOE pa3pelIeHUe CCHCOPOB Ha IIEHTPaX OKPACKH,
MKM 10 2 0.5

B cBsi3u ¢ Tem, 4TO TEXHWYECKHE XapaKTEPUCTUKU KBAHTOBBIX CEHCOPOB HE MOTYT OBIThH
YHHMBEpPCAJIbHBIM 00pa3oM ONpEIENIEHbl s BCEX THUIIOB KBAaHTOBBIX CEHCOPOB, ONpEIEIICHHE
LENEeBbIX IIOKa3aTeleil ¢ yd4eToM HX B3aUMOCBSI3M MeXay co0oil TpeOyer o0cyxaeHui

C IMOTCHIIMAJIbHBIM HOTpe6I/ITeJ'I$IMI/I. KpOMe TOr'0, HAIIpaBJICHU PAa3BUTHA B paMKax CY6TeXHOJ'IOFI/II/I

KBAaHTOBBLIX CCHCOPOB 6y,Z[YT IMPUOPUTU3HUPOBAHBI.




3. [lnan nelicTBUII M0 pa3BUTHIO «CKBO3HOI» iU poBoii TexHoI0run «KBaHTOBBIE TEXHOJIOTHI»

Tabnuua 3 — Hanpapnenus, sTansl 1 Me

OTIPUSATHUS TIO PEIICHUIO TEXHOJIOTHUECKUX 3a1a4 (OTACIBHO JUIsl KAXKJI0W CYyOTEXHOJIOTHN)

Heo0xoanMble MeponpusaTHs

OTBeTCTBEHHBIE onmepaTropsl

Ne . O:xuaaeMblii pe3yJabTar ¢ Cpox IIpenyaraemMblii HHCTPYMEHT
/n (neiicrsus) mo PEUICHIIO yKa3aHHEM XapaKTePUCTHKHA peanu3anuu TOTePKKI ™ Vep noutepaic
TEXHOJOTHYECKOH 32124
1 CyoTtexnoJiorusi: KBaHTOBble KOMMYHMKAIIUM
1.1 TexHoJornyeckas 3a/1aua: peaju3anus MPoeKTOB, HAIPABJIEHHBIX HA PA3BUTHE KBAHTOBBIX KOMMYHHKAIMI
111 [TunoTHbIE MPOEKTHI MO B 5 xpynHbIX KOMOaHHUIX 2019-2020 [Moanepsxka KOMIAaHUH—ITUAECPOB, AO «PBKy,
BHEJIPCHHIO KBAHTOBOTO cepTUhHUIMPOBAHHBIC TPOYKTHI HA IMonnepxka peruoHAIBHBIX TPOCKTOB Poccuiickuit ponn pa3putus
pacnpeseneHus Kiouei B ocHoBe KPK ucnomns3yrorcst kak HH(POPMAMOHHBIX TEXHOJIOTHIT
KOMITaHUHU 9JIEMEHT CUCTEMBI 3aIlIUTHI
nHpOpMALIUH
112 MynbTHIDIeKCHpOBaHUE KBaHTOBOK | OOecrmeueHa coBMecTHas pabora 2019-2021 [Monnepsxka mporpamMm IesTETbHOCTH AO «PBK»,
M KJIACCUYECKOU CBA3U KBaHTOBOI'O KaHalia JINL, donp conelicTBUS NHHOBAIIUAM,
€ KITaCCHYECKUM I'panTOBast MOIIEPIKKA MAJBIX HammonaneHerit mpoekt «Haykay»
MpeANPUATHIA MunobpHayku Poccrin
Poccutiickuit ponn pazpurus
HH(POPMAIMOHHBIX TEXHOJIOTHIT
1.1.3 Peanuzanus cimyTHUKOBOM VYcenemnas peanuzanus KPK B 2019-2023 ['panToBast moamep:kKa MabIx Donpa comeicTBUS HHHOBAIIHSIM,
KBaHTOBO# KpHUnTorpadpuu pexnme «3eMinss—CITyTHUK» HIPEAIPUATHH, Munnpomropr Poccuy,
[Moxnepxka pazpaboTKH U BHEAPEHUS Hauuonaneheiit npoekt «Hayka»
IIPOMBIIIJIEHHBIX PEIICHUN Muno6pHayku Poccin
114 Peanmzanus 3xciopTHOTO [NosiBnenue B P® mpoaykToB s 2020-2024 ITonneprxka myTemM cyOCHANPOBAHUS Munkomcs3b Poccnn,
noreHuuana pemenuit ansa KPK KPK ¢ KOHKYpeHTHBIMU AJIst MIPOLIEHTHON CTaBKHU MO KPEIUTY, AO «PBK»
rI100aNEHOTO PHIHKA [oanepxka KOMIaHUH—IIUIEPOB Poccutiickuit ponn pazpurus
XapaKTepUCTHKAMHU HHPOPMAIMOHHBIX TEXHOJIOTHI
2 CyortexnoJiorusi: KBaHTOBbIE BHIYMCIEHHS
2.1 TexHoJornyeckasi 3a1a4a: peajn3anus MPoeKTOB, HAPABJIEHHBIX HA PAa3BUTHE KBAHTOBBIX BHIYHCJIEHUH
2.1.1 Co3naHue MepBhIX MPOTOTUIIOB Peanuzanus KBaHTOBBIX 2019-2021 I'panTOBas MOAIEPIKKA MAJTBIX Doup coneicTBAS MHHOBAIHASIM,
KBaHTOBBIX KOMIIBIOTEPOB mporeccopoB ¢ 5—10 kyouramu MpeANPUITHH, AO «PBKby,
[Monnepskka mporpaMm JesITeTbHOCTH HammonanmesHerit mpoekt «Haykay
CdhopmynupoBaHa 3a/1a4a o JINL] MunoOpHayku Poccun
JOCTIKEHHH KBAHTOBOTO
IIPEBOCXOJICTBA (PEIICHUS
KBaHTOBBIM KOMITBIOTCPOM 33/1a4H,
KOTOpasi He TMOIaeTCsl PEIICHUIO
KJIACCHYECKUMU TEXHOJIOTUIMHU
2.1.2 3amyck obmauHOU taTgopmel s | bonee 10 xoMmaHuid UCTIONB3YIOT 2019-2024 I'panToBas nmoaaep kKa MabIx Donj comeicTBUS HHHOBAIIHSIM,
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Heo0xoauMbie MeponpusiTust

OTBeTCTBEeHHbIE 0NIEPATOPBI

Ne . O:xupaeMblii pe3yabTar ¢ Cpox IIpeanaraeMplii HHCTPYMEHT
n/n (neficrBHs) no PEUIEHHIO YKa3aHHeM XapaKTepUCTHKHU peaju3zanuu NOJePKKI™* Mep HotepKKn
TeXHOJIOTHYeCKON 32124
KBAHTOBBIX BBIYMCIICHUN obnaunyto mardopmy s HpENpUSITUH, AO «PBK»,
(obecneunBaromas API u KBaHTOBBIX BBIYHACICHUM. Ilonnep:xka MporpaMm IesATeIbHOCTH Hanuonaneueiii mpoekt «Hayka»
HMMEIOIIasi BLICOKOYPOBHEBEIE JINLY Muno6pHayku Poccun
SI3BIKU IPOTPAMMUPOBAHUSA) U PazpaboTannas obnauHas Poccwuiickuii honxa pazBuTHs
SMYJISITOP KBaHTOBOT'O ITpolieccopa; | ruaTdopma UCrob3yeT He MeHee 3 nH(OPMALMOHHBIX TEXHOJIOTUI
Ha peaNbHbIX (PU3HYECKUX Pa3JIMYHBIX THIIOB KBAaHTOBBIX
CUCTEMAaX MPOTECTUPOBAHBI IIPOLIECCOPOB U UMeeT He MeHee 10
METOJIbI ToaBeHus 1 Koppekiun | 000 3armyckoB B TOJ IS peIICHUS
OIMOOK 3a7a4. B Hee mHTErpHpOBaHBI
METO/IbI TIOAABIICHHS U KOPPEKLIUH
omHOOK
213 MacmrabupoBaHre KBaHTOBBIX Co3maHo 3 MpOTOTHIIA KBAHTOBBIX 2021-2024 IMonnepsxka pa3paboOTKH U BHEAPCHUS MusamnpomTopr Poccun,
KOMIIBIOTEPOB nporneccopos ¢ 30—50 kyOuTamm; MIPOMBIIIJIEHHBIX PELICHUH, AO «PBKby,
pelleHa 3a1a4a O JOCTKECHUN Ilonnep:xka NporpaMm JesATEIbHOCTH HanuonaneHeiii mpoekt «Hayka»
KBAaHTOBOI'O IPEBOCXOJCTBA; JINLL MunobpHayku Poccuu
peanu30BaHbl U MPOTECTUPOBAHBI 5 Poccuiickuii o pa3Butus
KBAHTOBBIX QJITOPUTMOB ISt nH(OPMALMOHHBIX TEXHOJIOTHI
peleHust HHAYCTPHAIBHO
BOCTPEOOBAaHHBIX 3a/1a4
3. CyoTtexnoJiorusi: KBaHTOBbIE CEHCOPbI H METPOJIOT M
3.1 TexHosornyecKkas 3a/1a4a: peaan3anys NPOEKTOB, HANMPABJEHHBIX HA PAa3BUTHE KBAHTOBBIX CEHCOPOB H METPOJIOTHH
3.1.1 JleMOHCTpanus IpOTOTHIIOB HdemoncTpanus 2 TamoB kBaHTOBRIX | 2019-2020 I'panTOBast MOAIEPIKKA MAJTBIX Doup coneicTBUS MHHOBAIASIM,
CEHCOpPOB JIJIsl UHIyCTPUHU CEHCOpOB MpeaNPUITHH, AO «PBKby,
[Monnep:kka nporpamMm AEsITEIbHOCTH Hanwnonansuelii npoekt «Hayka»
JINL MunoOpHayku Poccun
3.1.2 TectupoBaHHe CEHCOPOB B Tectupyrotcst 3 THIIa KBAHTOBBIX 2019-2021 [Monmeprkka oTpaciaeBBIX PEIICHUH, ®onp «CKOITKOBOY,
pEaNbHBIX YCIOBHAX CEHCOPOB I'panTOBast MO IEPKKA MAJIBIX ®DoHJt coseiicTBISI MTHHOBALUSIM
HIpeANPUATHH
3.1.3 Brenpenne cencopos B 10T u 3amymieHo 5 mpoeKTOB 10 2019-2023 IMonneprxka pa3paboOTKH ¥ BHEAPESHUS MusanpomTopr Poccun,

MCIUIUHY

BHCAPCHUIO KBAHTOBBIX CCHCOPOB

MIPOMBIIIJICHHBIX PEIICHUH,
IMonneprxka mporpaMM AesTeNbHOCTH
JINL,

I'panToBast momAepIkKKa MaJbIX
HOpeanpUsSTHI

AO «PBKy,

Dony comecTBUS HHHOBAIIHM,
HaunonaneHerit npoekt «Hayka»
Muno6pHayku Poccim
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Heo0xoauMbie MeponpusiTust

OTBeTCTBEeHHbIE 0NIEPATOPBI

Ne . O:xupaeMblii pe3yabTar ¢ Cpox IIpeanaraeMplii HHCTPYMEHT
(zeiicTBMA) N0 peLIEHUIO - Mep NOJJAePKKH
n/n N YKa3aHHEM XapaKTePHCTHKH peanu3anuu MOAAEPKKH
TeXHOJOTHYecKoi 3a1a4u
3.14 MenkocepuiiHoe POU3BOACTBO Co31aH0 6 TUIIOB KBAaHTOBBIX 2019-2024 Ionnepxka KOMIaHUN—TUAEPOB, AO «PBK»,

CCHCOPOB

B P® nosiBU10CH HOBOE MOKOJICHUE
MPOAYKTOB Ha 0a3e CEHCOPOB

I'panToBas nognep:kka Mablx
HIPEANPUATUH

DoHJ CONEHCTBUSA MHHOBALUSAM
Poccwuiickuii honxa pazBuTHs
nH(OPMALMOHHBIX TEXHOJIOTUI

*—HekoTopsie HampaBiieHUs MOTYT OBbITh YaCTUYHO MpoUHAHCHPOBAHKI 3a cueT HarmonansHoro nmpoekra «Haykay»
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4. Ouenka TpedyeMbIX pecypcoB B NPUBA3Ke K HHCTPYMeHTaM noaaep:kku (10 2024 r.)

Ta6mmma 4 — OneHka moTpeOHOCTH B (PMHAHCHPOBAHUH 10 HAITPABJICHUSAM Pa3BUTHSI, MIIPA PYO.

IMoanblii 6r0mKeT K

IIpuoputu3anus ¢ y4yeTom
YTBep:KIeHHOT0 OI0IKeTa
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KBaHTOBEIE BLIYMCIICHHUS 49 2,1 3,2 2,8 0 2,2 0 12,8 2,4 0 81% 9,93 2,4
— 8 PAMKAX B100NCEMHbIX 3.7 21 3 23 1,7 0 12,8 0 0 78% 9,93 0
cpeocme
— 8 PAMKAX 8HEBI00IICEMHO20 12 0 02 05 0 0,5 0 0 2,4 0 100% 0 2,4
Gunancuposanus
KBaHTOBBIE KOMMYHUKALUU 0,15 0,81 3,120 1,840 1,17 2,94 0 6,59 3,44 1,25 100% 6,59 3,44
~ & pamKax Gioooicemvix 015 | 081 | 2180 0,875 0385 | 219 0 6,59 0 125 | 100% | 659 0
cpedcme
— 8 pamKax 6HebI0HCEMHO20 0 0 0.94 0,965 0,785 | 0,75 0 0 3,44 0 100% 0 3,44
Gunancuposanus
KBaHTOBBIE CEHCOPBI 2 1 1,5 2 0 1 7 0,5 0 76% 5,189 0,541
— 8 pamKax 0100HCeMHbIX 2 1 15 15 0 1 7 0 0 74% 5,189
cpedcme
— 8 pamMKax 6Heb0IHCEMHO20 0 0 0 0.5 0 0 0 0 05 0 100% 0,541
Qunancuposanus ’ ’ ]
HToro OFIKETHBIX CPEJICTB 5,85 3,91 6,680 4,675 0,385 4,89 0 26,39 0 1,25 21,709
Htoro BHEOIOIKETHBIX 12 0 114 1,965 0,785 1,25 0 0 6,34 0 6,381
CpeCcTB
Bcero 7,05 3,91 7,820 6,640 117 | 6,14 0 26,39 6,34 1,25 21,709 | 6,381




B cnydae mononHuTensHOTO (GPMHAHCUPOBAHHMS TI0 OTACIBHBIM CTAThIM OCBOOOKIAIOIIHECS

cpencTBa OyAyT HampaBleHbI HA TO(GUHAHCUPOBAHUE OCTAITBHBIX CTATEH.

Ta6mmma 5 — OneHka moTpeOHOCTH B (PMHAHCHPOBAHUH TTOJIJICP>KUBAIOIITUX, OPTaHU3aIMOHHBIX
U OTPACJIEBBIX MEPONPHUATHI, MIIPJ pYO.

Onucanue npoekra

Honubiii 6101xeT K

I[IpuopuTH3anus ¢ y4eTomMm
yTBepakIeHHoro 0romkera 19

BromkeTHoe
¢uHaHCH-
poBaHune

BuebGromxer-
HOE
¢uHAHCHpO-
BaHME

IIpoueHnT
¢uHAHCH-
pOBaHHSA

Hroro no
cyoCLT
(6romxeT

1))

Hroro
o cyoCL[T
(BHEOTOI-
xet [19)

Opraan3anus TpoQUIBHBIX CIEIKYPCOB B
paMKax IporpamMMBbl MIKOJILHOTO
o0pazoBaHus, Kadeap KBaHTOBBIX
TEXHOJIOTHH Ha 0a3e By30B, a TaKkKe
LIGHTPOB JOIOJHUTENbHOTO 00pa30BaHus

50%

0,5

®opmMupoBaHUe CTAHAAPTOB U
BepUDHUITUPOBAHHBIX METOTUK JIJIS
o0pa3oBaTeNbHBIX KypPCOB B IIKOJAX,
Komiekax, BY3ax

0,5

70%

0,35

Opranuzanuys JOAroCpOYHON
HHPOPMAINOHHO—TIPOCBETUTEIHCKON
KaMIIaHWUH JIJIS IPUBIICUCHUS
OTCUYECTBCHHBIX CIICIIMAINCTOB B
pOcCCHiicKIe UCCIeI0BATEIbCKIE U
KOMMEpYECKHE OpraHu3aluu

0,2

100%

0,2

[TponsikeHne mpoQeccHoHaIbHOr0
o0pa3oBaHusA: JalbHEHIIee pa3BUTUE
KOMIIETEHIIMH B 00JIACTH KBAHTOBBIX
texHosorui Ha miatgopme WorldSkills

0,05

100%

0,05

DopmupoBanne HHYPACTPYKTYPHI U
KOMILIEKCa Mep MOANCPIKKH JUTS Pa3BHTHS
NpoGHUIBHBIX CTAPTAIIOB HA TEPPUTOPHUSIX
POCCHICKHX HAYKOTPAJIOB M TEXHOIIAPKOB
(CxonkoBo, anononuc, napk Cupuyc u

ap.)

50%

2,5

OpraHu3anysi Cepuy XakaTOHOB (KOHKYPCOB
pa3paboTKH) ¢ TOCIEAYIOIIHM
(HHAHCHPOBAHHEM JIYUYIIHX MPOSKTOB

0,3

100%

0,3

Opranuzanus paboThl MEXKOTPacIEBOTO
nentpa Baeapenus KT B nedarenbHOCTh
OTEYECTBEHHBIX KOPIOPALNH

0,7

50%

0,35

Opranuzanus paboTbl MEXOTPACIEBOTO
[IEHTpa yIpaBJeHMsI 3HAHUSIMU B opmaTe
web—pecypca

0,4

50%

0,2

Opraau3anus J0JIroCpPOYHON
HHPOPMALMOHHO—TIPOCBETUTEIHCKON
KaMITaHUH JIJIs IPUBJICUEHHS 3apyOe:KHBIX
KaJIpOB B POCCHICKHE HCCIIEA0BATEILCKUE U
KOMMEpYECKHE OpraHu3alnu

0,3

100%

0,3

KoncynpTaTHBHOE COMPOBOXK/ICHIE BEIXOa
POCCHICKHX ITPOQHIBHBIX NPEATIPUSTHI Ha
MEKIYHAPOIHBIN PHIHOK

0,5

100%

0,5

PazpaboTka u peanmzanys KOMIUIEKCHON
IIpoTrpaMMBbl IPOABUKCHUA CO3JaHHBIX
POCCUHCKMMM CTapTanaMu IpOAYKTOB U
YCITYT Ha BHEITHEM PHIHKE

100%

Co3maHne OT/AeIbHOM OpraHn3alluOHHON
CTPYKTYpHI o yrpasieHuto K

1,2

100%

1,2
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. IIpuopurH3anus ¢ yuerom
Honpui Gro1xer 1K yTBep:KIeHHOro 0romkera 1D
o BuebGromxer- [ponent Hroro o Hroro
NUCAHKHe NPOEeKTa BromxeTHoe
(punancu- HOE ¢unancu- | cyoCHT | mo cy6oCLT
WHAHCUPO- OBaHUS (6romxeT (BHEOTOI-
poBanue P p
BaHHE 119) xet [19)
®opMHPOBaHUE OTPACIIEBBIX MIPOCKTOB 3,6 2,4 70% 2,52 1,68
HUTOT'O 14,75 2,4 9,97 1,68

B ciyyae monoaHUTENsHOTO PUHAHCHPOBAHHMSI I10 OTACIBHBIM CTAThIM OCBOOOKIAIOIIHECS
cpencTBa OyAyT HampaBleHbI HA JO(GUHAHCUPOBAHUE OCTAITBHBIX CTATEH.

Takum oOpazom, Bce Meponpustus K mnpenmomarator Bbeienenue 51,15 mupa pyo.
(Brirovast 8,74 mupa pyO. BHEOIO/DKETHBIX CPEACTB) HA pealld3allvio MpejlaraéMblX HHHUIIUATUB,
B ToMm uyucie 34,00 mapn pyO. Ha OCHOBHBIE TPOCKTHI pasputus u 17,15 mupn pyo.

Ha OpraHu3aliMOHHLBIC, KaJIPOBLIC U OTPACIICBBIC MCPOIIPUATHA.

o [IprOpPUTETHOCTh BBIIEICHUS JCHEKHBIX CPEICTB MO HHCTPYMEHTaM MOAJIEPKKH
B pa3pe3e CyOTEeXHOIOTUH.

[Io mpuymHE TOrO, YTO PBHIHKM KBAHTOBBIX TEXHOJOTHMHM Ha JaHHBII MOMEHT TOJIBKO
bopMHUpYIOTCS, a TakkKe 00J1alatl0T OOJBIION HAYYHOM—TEXHMYECKOW COCTAaBISAIONICH, B MEPBYIO
ouepens Heooxomumo moiepxkuBate HUOKPs (R&D cranums), Hauenenusie Ha pazButre CLT
U co3laHue B OyIyleM KOHKPETHBIX PBIHOYHBIX NMPOJYKTOB. Takke HEMaJOBaKHOW SIBISETCS
HOJ/IEP)KKa OTPacieBbIX M MHYPACTPYKTYPHBIX MPOEKTOB IO BHEAPEHUIO, 0COOEHHO MO0 KBAaHTOBBIM
KOMMYHHUKAIUSIM, KaK HanOosiee OJIM3KOM K PBIHKY TEXHOJIOTHH.

B pamkax yTBep:kneHHOro Oro/pkeTHOro gpuHancupoBanusi HanmonaneHoi nporpammsl 11D
Obula MpOBEJCHA NMPUOPUTHU3ALNSA (PUHAHCUPOBAHMS B pa3pe3e OTAENbHBIX MPOEKTOB (MoapoOHee
cMm. Ilpunoxenue 1). B wurore, ¢ yderoM NpUOPUTH3ALMU NPOEKTOB, Meponpustus [IK
npeanonararoT BeiaeneHue 40,99 mapna py6. (Bxirouas 8,061 mipa py0. BHEOIOKETHBIX CPENICTB),
B ToM uucie 29,34 wmupa pyO. Ha OCHOBHBIE TMPOEKTH pa3Butus u 11,65 miapa pyo.
Ha OpraHu3alliOHHbIE, KaJPOBBIE U OTPACIEBbIE MEPOTIPHUATHS.

o BbIBO/IbI

Jlns mpopsiBa HeoOxouMa BeecTopoHH:s noanepxka KT. Ilpu atom ocobo xoTtenock Ob
OTMETHTb POJIb OPraHU3aLMOHHBIX MEPOIIPUATHI:

. OmHUM W3 KPUTHYECKHX OapbepoB Ha IYTH K pealM3allii MpOTrpamMMbl W IIaHa
nevicteuii JIK siBnsieTcss HemocTaTodHash KOHCOJMWIAIMS HAYyYHO—TEXHOJOTHYECKOTO COOOIIEeCTBa
u ee cBa3p ¢ uHaycrtpue. C uenbto ynpasiaeHus Hactosmedl K npemnaraercs cozpaHue

OT/1eJIbHOI OpraHu3anMoHHoM cTpYKTYpHI (110 npuMepy AHO «L{udpoBas DxkoHOMHKAY).
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. MesxkayHapoaHoe COTPYJAHHYEeCTBO W padora ¢ aumacnopoi. BaxHbm
KOHKYPEHTHBIM TIPEUMYIIECTBOM Poccum siBIsieTcss OOMIMpHAs, BBICOKOKBATH(PUIIMPOBAHHASL
W T[acCHOHApHAs  PYCCKOs3bIYHAS ~ Hay4yHas  jguacmopa 3a  pybOexom. [IpuBieueHue
MHTEJJICKTYaJIbHBIX PECYpPCOB ThICSIU YYEHBIX, OKa3aBIIMXCS 3a T[paHULEH Mocie pacrnaaa
Coserckoro Coro3a, o0ecrneuuT pe3Kuil pocT TBOPYECKOro MOTEHIMajda CTPaHbl B KIIIOYEBOM
Hay4yHOU oOmactu. Ananorudnas nporpamma («1000 TamaHTOB») yK€ HECKOJIBKO JIET YCIEIIHO
peanusyercs B KHP.

B utore kommnekcHas peanuzanus JIK nmo3Bosur:

1. CokpaTuTh OTCTaBaHME IO TaKUM KPUTHYECKH BaXKHBIM TEXHOJIOTHUYECKUM
HaIpaBJICHUSIM, KaK KBAHTOBBIC BHIYMCIICHHUS.

2. [To HampaBieHUIO KBAaHTOBBIX KOMMYHHUKAIIMI CO3/1aTh KOHKYPEHTHBIE IPOYKTHI
C KCIIOPTHBIM MOTEHIIMATIOM U BBINTH Ha MEKIYHAPOIHBIC PHIHKH.

3. Peanu3oBaTh HalMOHANBHBIE TEXHOJIOTMYECKWe TMpoekTel B obmactu KT,
CIOCOOCTBYIOIIME  OOECIEUEHUI0  HAIMOHAIbHOM  0E€30MacHOCTM M TEXHOJIOTHYECKOU
HE3aBUCUMOCTH.

[To utoram pexomennanuit HabmonarensHoro coera 11D B qaHHBI MOMEHT C KCIIEPTaMU

npopa6aTblBaeT051 aM6HHH03HBII>i IUIaH 110 pain3aluu IIporpaMmMbl KBAHTOBBIX BBIYMCIICHUH.



[Tpunoxenune 1 — [Ipuoputn3zanus GuHAHCUPOBAHUS B pa3pe3e OTACIbHBIX HAMIPABICHUNA, MIPA PYO.

IIpuopuTH3anus ¢ y4eTOM YTBeP:KIEHHOI0

Moanblii 6101KeT 1K oromxkera 119
Bromxer |Buebron | bromker | Beero | IIpoment | bromker |Buebromxker | Bromxer Bcero
xer |(BHe L1D) ¢uHaHCHp (sre 11D)
CyOTexHoJI0THsI OBaHUsI
KBaHTOBBIE BLIYHC/ICHHS 12,800 | 2,400 15,200 9,930 2,400 12,330
CBepXIpPOBOAHUKOBEIE KBAHTOBBIE KOMITBIOTEPHI U CUMYJISITOPBI 3,000 | 1,200 4,200 100% 3,000 1,200 4,200
KBaHTOBBIE KOMIIBIOTEPHI 1 CUMYJIATOPHI HA HEUTPATBHBIX aTOMax 2,250 | 0,600 2,850 100% 2,250 0,600 2,850
KBaHTOBBIE KOMIIBIOTEPHI M CHMYJISTOPEI HA OCHOBE HOHOB B JIOBYIITKAX 1,500 | 0,600 2,100 100% 1,500 0,600 2,100
KBaHTOBBIE KOMIIBIOTEPHI M CHMYIISTOPEI HA OCHOBE ()OTOHOB H
HHTETPaITBHON ONTHKU 1,000 1,000 30% 0,300 0,300
CHUMyIATOPHI HA OCHOBE MOJIIPUTOHHBIX KOHACHCATOB 1,100 1,100 30% 0,330 0,330
KBaHTOBBIC BEIUNCIICHHUS HA IPUMECHBIX aTOMaX W KBAHTOBBIX TOYKaX B
KPEMHHUU 2,000 2,000 30% 0,600 0,600
KBanToBbIE METOIBI [TOJABIIEHUS OLINOOK 0,350 0,350 100% 0,350 0,350
KBaHTOBBIC KOBI KOPPEKITUH OIIHOOK 0,400 0,400 100% 0,400 0,400
KBaHTOBbIE aNrOpUTMBI 0,300 0,300 100% 0,300 0,300
DMYyIATOP KBAHTOBBIX BEIYHCICHUH 0,450 0,450 100% 0,450 0,450
Oo6navHas matdopMa sl KBAHTOBBIX BEIYUCIICHHHA 0,450 0,450 100% 0,450 0,450
KBanToBble KOMMYHHKAIUH 6,590 | 3,440 | 1,250 | 11,280 6,590 3,440 1,250 11,280
KBaHTOBOE pacnpeieieHue KIYel TOYKa—TOoYKa 0,662 | 1,228 | 0,950 1,890 100% 0,662 1,228 0,950 1,890
KBaHTOBFIE CEeTH HAa OCHOBE JIOBEPEHHBIX Y3JIOB 3,238 | 1,477 | 0,200 4,715 100% 3,238 1,477 0,200 4,715
KBaHTOBEIE CeTH Ha OCHOBE HEJIOBEPCHHBIX Y3JIOB 1,400 | 0,250 | 0,050 1,650 100% 1,400 0,250 0,050 1,650
KPK B OTKpBITOM IPOCTPAHCTBE IJIsi CIYTHUKOBBIX PEILIEHUH U
OECITMIIOTHBIX CPEJICTB 1,040 | 0,335 | 0,050 1,375 100% 1,040 0,335 0,050 1,375
ITocTkBaHTOBast Kpunrorpadus 0,250 | 0,150 0,400 100% 0,250 0,150 0,400
KBaHTOBBIE CEHCOPBI M METPOJIOTUS 6,959 | 0,541 7,500 5,189 0,541 5,730
OpraHu3annoHHbIe MEPONIPUATHS 14,750 | 2,400 17,150 9,970 1,680 11,650
Opranu3anys TpoQHIBHBIX CIEIKYPCOB B paMKaX MPOTrPaMMBbI IKOJIEHOTO
o00pa3oBanusl, Kadeap KBAHTOBBIX TEXHOJIOTHH Ha 0a3e BY30B, a TAKKE
LEHTPOB JOMOTHUTEIEHOTO 00pa30BaHHUS 1,000 1,000 50% 0,500 0,500
DopMHUPOBAHKE CTAHIAPTOB U BEPUPHUIIMPOBAHHBIX METOIUK IS
00pa3oBaTeNbHBIX KYpCOB B IIKOJIAX, KOJulekax, BY3ax 0,500 0,500 70% 0,350 0,350
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IIpuopuTH3anus ¢ y4eTOM YTBeP:KIEHHOI0

Moanblii 6101KeT 1K oomxkera 119
Bromxer |Buebron | bromker | Beero | [Ipoment | bromker |Buebromxker | Bromxer Bcero
ket | (BHe 11D) (huHaHCHp (BHe 11D)

CyOTexHoJ0THsI OBaHUsI

OpraHu3anys J0JIrOCPOYHON HHPOPMAITMOHHO—TIPOCBETUTEITLCKON

KaMITaHUH JJIS TIPUBIICYCHUS OTEUECTBCHHBIX CITCIIHAIIIICTOB B POCCHICKHE

HCCIICOBATEILCKIE W KOMMEPUYECKIE OpraHU3aIiH 0,200 0,200 100% 0,200 0,200

[Ipoxsmxenne npodeccnoHaTbHOT0 00pa30BaHus: JalbHEHIIee pa3BUTHE

KOMIIETEHIINH B 00JIaCTH KBAaHTOBBIX TEXHOJIOTHI Ha IIATGOpMe

WorldSkills 0,050 0,050 100% 0,050 0,050

dopmupoBaHre HHPPACTPYKTYPHI U KOMIDIEKCA Mep HOIIEPIKKU JITs

pa3BUTHS MPOPIIIEHBIX CTAPTAIOB Ha TEPPUTOPUIX POCCHUCKUAX

HAyKOTpanoB u TexHomapkoB (CkonkoBo, IHHOMOMNMC, Tapk Cupuyc u ap.) 5,000 5,000 50% 2,500 2,500

OpraHu3anus cepuy XakaToHOB (KOHKYPCOB pa3pabOTKH) C MOCIIEAYFOLTHM

(bMHAHCUPOBAHUEM JIyUIIUX TIPOEKTOB 0,300 0,300 100% 0,300 0,300

Opranuzanys paboThl MeKOTpacieBoro eHTpa Bueapenus KT B

JIESATENIbHOCTh OTE€UECTBEHHBIX KOPIIOpaIuil 0,700 0,700 50% 0,350 0,350

Opranuzanus paboThl MEKOTPACICBOTO IICHTPA YIIPABICHUS 3HAHUSIMHU B

(opmare web—pecypca 0,400 0,400 50% 0,200 0,200

Opra"u3anys J0JroCpOIHOH HHPOPMATNOHHO—TIPOCBETUTEIIECKON

KaMITaHWH JJIS IPUBIICYCHUS 3apyOeKHBIX KaJIPOB B POCCHHCKUE

HCCIIEIOBATENIBCKIE U KOMMEPUYECKHE OpraHU3aI[iH 0,300 0,300 100% 0,300 0,300

KoHCysIbTaTHBHOE CONPOBOXKJICHNE BBIX0/Id POCCUICKUX MPOQUITBHBIX

MPEANPUATHNA Ha MEKTyHAPOIHBIA PHIHOK 0,500 0,500 100% 0,500 0,500

Paspabotka u peanm3anysi KOMIUIEKCHON TPOTPaMMBI TIPOIBHKCHUS

CO3/IaHHBIX POCCHICKAMU CTapTarlaMy MPOAYKTOB U YCIYT Ha BHEIITHEM

PBIHKE 1,000 1,000 100% 1,000 1,000

Co3zziaHue OTAeNbHON OpraHu3alMOHHON CTPYKTYpHI 10 ynpasienuto K 1,200 1,200 100% 1,200 1,200

®dopMHpOBaHKE OTPACICBBIX IPOCKTOB 3,600 | 2,400 6,000 70% 2,520 1,680 4,200
HUTOIro 41,099 | 8,781 | 1,250 | 51,130 31,679 8,061 1,250 40,990




