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KBaHTOBBIE BBIYHCJ/JIEHHUSI HEOXKMIAHHO IMOMOTI' JIN
HCKYCCTBEHHOMY HHTEJ/IVICKTY YJIYUYIIATD INIaMATH

ata myonukaruu: 08.06.2026

Bosnbiye si3bIKOBHIE MOAEJIM CTPEMUTEJIBHO MEHSIOT MUP UU(GPOBBIX TEXHOJIOTUH.
YaT-60TEl, MHTEJJIEKTyaJibHbIe TTOMOIIHUKMN, aBTOMaTU4YeCKHe IePEeBOOYUKU U
CUCTEMEI TeHepalluy KOHTEeHTa yKe CTajll YacCThi0 TOBCEOHEBHOM XKU3HU MUJIJIMOHOB
nmiopeyi. OgHAKO II0 Mepe pocTa BO3MOXKHOCTEN UCKYCCTBEHHOTO UHTEJIJIEKTa PacTyT U
3aTpaThl Ha ero pa3BuTue. CoBpeMeHHBIe MOOenu TPeOyiT BCcE OOJIbIlE MMaMsTH,
BHIYMCJIUTEIILHON MOIIHOCTH U 3HEPTHUU, YTO IIOCTENEHHO MIpeBpallaeTCs B OOHY U3
rJIaBHBEIX IP00OJIEM OTpPacCiIu.

Ha npoTsaxkeHuu MOoCJiefHUX JIeT Pa3BUTHE SI3BIKOBBIX MOOEJEe MPOUCXOOUIIO TI0
OTHOCUTEJILHO IIPOCTOMY CIlleHapuio: 4eM OOoJbllle TapaMeTPOB COOEPKUT CUCTEMA,
TEeM JIydllle OHa CIpaBJiseTCcs C 3ajadaMu. MIMeHHO NMO3TOMY HOBLIE ITOKOJIEHUS
Mofesiell CTaHOBSITCS BCé KpyIHee. Ecnu paHHUMe BepCUM HelpoceTel olmepHupoBalIu
MUJIIMOHAMU NapaMeTpPoOB, TO COBPeMEHHBIE CHUCTEMBI MCHOJIb3YIOT COTHHU
MUJIJINApPOOB U HaXKe TPUJJIMOHBI HaCcTpauBaeMBIX 3HAa4YEeHUMH.

Kaxpbiii mapaMeTp npencTaBisieT coO00M YacTh MaTeMaTU4YeCKOM CTPYKTYPHI,
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KOTopasi ollpelenseT, KaK MoOJelb aHaIu3upyeT uHpoOpMaIMI0O, PAaCIO3HAET
3aKOHOMEPHOCTU U popMUpyeT OoTBeTHl. YeMm OO0JbIlle TaKHUX ITapaMeTpPoB, TeEM
CJI0OXKHee MOoBeleHWe CUCTEMBI U TeM BEHIIIEe €€ CIIOCOOHOCThL MOHMMATh KOHTEKCT.
OpHako yBenmuyeHHe pa3Mepa Mojeniel TpebyeT OrpOMHBIX 0OBEMOB ITaMSATHU U
BBIYMCJINTEJIbHBIX PECYPCOB.

HMMeHHO MMO3TOMY MCCIEeOoBaTEeNN 110 BCEMY MUPY UINYT ajlbTePHAaTUBHLIE MYTHU
MMOBHIINIEHUST 3(PGHEKTUBHOCTHU MCKYCCTBEHHOTO MHTennekTa. OmHuM u3 Haubolee
HeOOBLIYHBIX HAIlpaBI€HUM CTajla MHTEerpalrs KBaHTOBBIX BEIYUCJIEHUN B apXUTEKTYPY
SI3BIKOBBIX MOMEJIeH.

'pynna cnenmumanuctoB KoMnaHuum Multiverse Computing mog pykKOBOACTBOM
Bopxu Ansnypya IpejioKuiia HOBBIM MOOXO0M, KOTOPHIM 00beOuHSAET KIlaCCUUeCKUi
HCKYCCTBEHHBIM MHTEJIJIEKT U KBAHTOBHIE TeXHOJOTUU. VUX paboTa moKa3bIBaeT, YTO
HeOONbIlINe KBAHTOBHIE KOMIOHEHTH MOTYT BHIIIOJNHSATHL YaCThb BHIYHUCIEHUN
3HAYUTENbHO 3G (PEeKTUBHEE TPAOUIIMOHHBIX METOMOOB.

BMmecTo TOro 4uToOBI PaguKaJIbHO YBEJIMYHWBATH KOJIMYECTBO IIapPpaMETPOB,
HCCiieooBaTeJId BCTPOUIIM KOMIIAKTHBI€ KBAHTOBEIE CX€MEBI BHYTPBb yXKe O6yT-IeHHBIX
SI3BIKOBEIX Mofeyiei. TaKkue cXeMbI CIIOCOOHBI KOOUPOBATHE CJIOZKHBIE MaTeMadTU4YEeCKUue
B3aNMOCBsA3U t-Ip(:‘,‘3BI:I‘-IE)_I>'IHO KOMHOAKTHEIM CIIOCOOOM. To, 4TO B KJIaCcCHUYECKOU
HeprOCGTI/I MOXKeT HOTpe6OBaTB OEeCSATKOB ThICAY OOIIOJTHUTEJIBHBIX IIaPaMeTpPOB, B
HEKOTOPHIX CJIydasdaXx y'JIaéTCH nIpenCTaBUTh C IIOMOIIOBIO TOPAa340 MEHBIIETrO YKCJIa
KBAHTOBBIX onepauHﬁ.

[TonyyeHHas cucTeMa IIpeAcTaBisieT co00M THOPUOHYI0 apXuTEeKTypy. OCHOBHas
YacTh MOJENM NPOmoJixKaeT paboTaTh HAa OOBIYHBLIX KOMITbIOTEPAX U rpaduUeCcKux
IIpolieccopax, a ClellajbHbIe BEIYUCIIUTEIbHBIE OJIOKM BBIMTOJIHSIOTCS Ha KBAHTOBOM
npoiieccope. B mccrmemoBaHMM HCIIONBL30BAJICS CBEPXIIPOBOASINNNM KBAHTOBBIM
kKomnbioTep IBM, comepxkamuii 156 KyOUTOB.

Ky6uT cunTaeTcs KBaHTOBHIM aHAJIOTOM KJlaCCMYeCKOro 6uTa, ogHakKo obJjiagaeT
MIPUHIUIINAJIBHO MHBIMM CBOWCTBaMHu. Ecnu OOBIYHBIM OUT MOXKET NMPUHUMATH
3Ha4YeHHWe TOJIbKO HOJIb UM OOWH, KyOUT CIoco0eH HaAaXOOUTHCS B CYNEPHO3UILUHU
CoCTOsTHUU. Braromaps 3TOoMy KBaHTOBBEIE CHCTEMBI MOTYT OOQHOBPEMEHHO YYUTHIBATH
MHOX€ECTBO BapHMAHTOB BHIUMCIIEHUHN M MOTEHIIMAJIbHO BHIMIOJIHSATH OMpEaeEHHbIe
3afav¥ ropasno 3pdeKTUBHEE TPAOUIIMOHHBEIX KOMIIBIOTEPOB.

[711 IpOBEPKY CBOEM HUAEeU MCCIeIoBaTelIN HCII0Ib30BaJIM IOMYISIPHYIO I3BIKOBYIO
mopenb Llama 3.1 8B, comepzKamiyro 0OKOJI0 BOCBMU MUJUIMAapPAo0B ITapaMeTpoB. [Tocre
BHEIPEHUSI KBAHTOBBIX CXEM TOUYHOCTH ITpefiCKa3aHus MOAEJN yIy4IlIniach, HECMOTPS
Ha TO 4TO OBIJIO MOOaBIEHO BCET0 OKOJIO IIECTU THICSTY HOBBIX ITapaMeTPOB. DTO MeHee
OIHOM MEeCATUTBICIYHON MPOIIEHTa OT OOIIero pa3Mepa CUCTEMHEI.
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OcoObIM HHTEPEC BEI3BAJ TOT (AKT, YTO CTOJIb HEOOJIbIIOe H3MEeHEeHNe IIPUBEJIO K
3aMeTHOMY YIVYIIeHWI0 MoKas3aTejs MNepIJIeKCHH. DTOT IIapaMeTp IITHPOKO
HCIIONIb3yeTCs B MAIlIMHHOM OOYYEeHHM M OTPaxKaeT CII0COOHOCTL MOMEeIN MPaBUILHO
IIpenCKa3kIBaTh CJIEYIOIee CI0BO B TeKCTe. UeM HUXKe 3HaUYeHHe IePIIeKCUU, TEM
0oJiee yBePEHHO U TOYHO paboTaeT SI3BIKOBAsT MOMEIb.

[lomoJTHUTENTbHO KOMaHOa IIPOTEeCTUPOBajla TEXHOJIOTUIO Ha 3HAUYUTENbHO OoJiee
KOMIIAKTHOM Mopenu SmolLM2. Bnaromaps MeHbBbIIEMY pa3Mepy CHUCTEeMHI
HCCefoBaTeIM CMOTJIM OEeTajIbHO M3YYUTh BIIUSHUE PaA3JIMYHBIX KOHGUTYypaIUn
KBAHTOBBHIX OJTOKOB. Pe3ynbTaThl MOKa3alW YCTOWYMBYI TEHOEHIIHUIO: IO Mepe
YBEIUYEHUST BO3MOXKHOCTEH KBAHTOBBEIX KOMIIOHEHTOB Ka4deCTBO PabOTH MOOenu
TaK’ke BO3pacTarlo.

B pspge TecToB rubpupHasi cucTeMa YCIIEIIHO CIIpaBisjach C 3amadaMH, Ha
KOTOPHIX KJIaCCUYEeCKHEe BEPCUU TOU Ke MOJesIN OONYyCKalau OIMOKU. XOTS pas3nudust
II0Ka HeJb3s Ha3BaTh PEBOJIIOLMOHHBIMU, OHU OEMOHCTPUPYIOT BaXKHBIM IMPUHITUII —
KBAHTOBBLIE BBLIYMCJIEHUS CIIOCOOHBI IIPUHOCUTH NMPAKTUYECKYIO0 ITONIb3y OaxkKe B
COBPEMEHHBIX YCIIOBUSX, KOTHa KBAHTOBBIE KOMIIBIOTEPHI €Il€ HaXOOsSTCS Ha PaHHEM
aTare pa3BUTHS.

CeropHs OOJIBIIMHCTBO CYIIECTBYIOIINX KBAHTOBBIX ITPOLIECCOPOB CTAJIKUBAIOTCS C
CEepbE3HBIMU OTpaHUYeHUsIMU. Cpeaum HUX BBICOKHMUW ypOBeHb OIIUOOK,
HeCcTabuJIbLHOCTh KyOUTOB, KOPOTKOE BpeMsl COXPaHEHUS KBAHTOBHIX COCTOSIHUHM U
OTPaHUYEHHOE KOJIMYEeCTBO BBIYMCJIUTEJIBHBEIX oOIlepauuii. MMMeHHO II03TOMY
COBpeMeHHBIe KBAHTOBBE CHCTEMBI IIOKa HE MOTYT IIOJIHOCThIO 3aMEHUTH
TPAgUIIMOHHBIE CYIIEPKOMIIBIOTEPHI.

TeM He MeHee MHOTHE CIIEIIMaIUCTH CYUTAIOT, YTO CUTyallusl MOXKET CYIIeCTBEHHO
M3MEHUTHLCS yKe B Onukalimre gecsaTuneTus. Pa3BUTHe TEXHOJIOTUU KOPPEKIIUU
ommboK, co3maHue 0ojiee yCTOMUYMBEIX KYOUTOB U yBeJIMUeHNe Pa3MepPOB KBAHTOBBIX
IIPOLIECCOPOB CIOCOOHB 3HAUUTEJIBHO pPaACHIUPUTH 00JIaCTh UX NPAKTUYECKOTO
IIPUMEHEeHUS.

Oco6eHHO MEepPCHeKTHUBHBLIM BHITJISOUT HallpaBlIeHHE KBAaHTOBO-KJIACCHUYECKUX
TUOPUIHBEIX CUCTEM. BMECTO KOHKYPEHIIMM MeXOy ABYMS MOOXOJaMM HCCIeI0oBaTeIn
BCEé uYallle pacCMaTPHUBAIOT BO3MOXKHOCTH MX COBMECTHOHW paboTel. B Takou
APXUTEKType KIIaCCUYEeCKHe KOMIIbIOTEPHI BHIIIOIHSIOT OCHOBHYIO YaCTh BEIYKMCIICHUH,
a KBAHTOBHIE YCKOpPHUTenu 0epyT Ha cebs Hambojiee CIIOXKHEIE MaTeMaTUYEeCKHe
3aayvH.

Ecnu mopmo6Hasi cTpaTerus OKaXKeTCs yCIEeIIHOM, OHa IT03BOJIUT CYILIeCTBEHHO
3aMeJIUTh POCT TpeOOBaHUM K BHIYUCIUTENIbHON MHPPACTPYKTYpPE UCKYCCTBEHHOTO
HHTEeJJIeKTa. 9TO 0COOEeHHO BaXXHO Ha (OHE CTPEMUTENIbLHOTO yBEeIUYEHUS
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sHepronoTrpebeHNsI maTa-IeHTPOB U PAcXOmoB Ha oOydyeHUe KPYIIHBIX MOJesei.

HekoTopsie 3KCIIepTH yKe Ha3blBal0T KBAHTOBOE YCUJIEHNWEe HeUPOCeTeN OOHUM U3
Hauboyiee MEPCHEKTUBHBEIX HalpaBleHUM pa3Butus WU cnemyroliero moKOJIeHUS.
XO0Ts OO MOSIBJIEHUWS IOJIHOIIEHHBIX KBAHTOBHIX S3BIKOBEIX MOJeEJIed eIle gajeko,
IIepBble pe3yJibTaThl IOKA3BBAKT, YTO AaXKe OrpaHW4YeHHBle KBAHTOBBIE PECYpPCHI
CIIOCOOHEBI IPUHOCUTDH U3MEPHUMYIO ITOJIb3Y.

HoBoe uccnegoBaHue He O3HAYaEeT, YTO KBAHTOBHIE KOMITBIOTEPH B OuxXKaiIiee
BpeMs MMOJTHOCTHIO U3MEHAT UCKYCCTBEHHBIN UHTEJUIEKT. OOHAKO OHO JEeMOHCTPUPYET
BaxXHBIN ¢akT: Oynyimiee MM MoxkeT 3aBUCETh He TOJLKO OT HapallWBaHUSA
KOJINYeCTBa ITapaMeTPOB U BLIYUCIIUTEIbHBIX MOMNIHOCTEUN, HO U OT IIOSBIEHUS
MIPUHITUIINAIBPHO HOBBEIX METOHOB 00paboTkKu mHGopMaluu. KBaHTOBEIE TEXHOJIOTHUU
CTAHOBSITCS OOHUM H3 HauboJiee MHTEPECHBIX KaHOIWUOATOB Ha POJb TaKOTO
MHCTPYMEHTa, OTKPHIBasi MyTh K CcOo3maHui0 0ojiee 3pGHEeKTUBHBIX U S9KOHOMUYHBIX
WHTEJIEKTYaJIbHBIX CUCTEeM OyayIero.

Cchuika: «KBaHTOBO-yydllleHHbIEe OObIINE $S3BIKOBBIE MOAEIN Ha KBAHTOBOM
o00OpyogoBaHUU C IOMOINbI0O YHUTaAapHBIX apgantepoB Kanu» DOI:
10.48550/arxiv.2605.05914.
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