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MMPOTHO3UPOBAHUE NOBEJEHUS TIOTPEBUTEJIENA C TIOMOIIBIO
HEHPOMAPKETHUHI OBBIX CPEJICTB

HxpamoB Mypat AKpamoBu4

1.9.H., mpod. kadenpsl « MapKeTHH
TamkeHTCKOro rocy1apCTBEHHOTO SKOHOMHYECKOTO YHUBEPCUTETA
E-mail: ikramov.m@mail.ru

HOapames Kamimug AopapoBuyd
PhD, nou. kadgenpsr « MapkeTHHI
E-mail: jamshid.yuldashev2121@gmail.com

AHHOTAIUS

B manHO# cTaThe MoApoOHO paccMaTpUBaCTCs MPUMEHCHUE HEUPOHHBIX CETEH B
MapKETUHTE C aKIICHTOM Ha MPOTHO3WPOBAHUE TOBEACHHS TMOTPEOUTENCH B PEKUME
peanbHOro BpeMeHH. COBpEMEHHBIM MapKETHHI CTaJKUBAETCS C HEOOXOIUMOCTHIO
OTICPAaTUBHOTO aHajgu3a OONBIIMX OOBEMOB JIaHHBIX, KOTOPHIC ITOCTOSHHO
OOHOBJISIFOTCSI B YCJIOBHAX IU(PPOBOM SKOHOMUKHU. TpagulIMOHHBIC TOAXOIbI, TAaKUE
KaK OIpOChl, (POKYC-TPyNIbl WM CTAaTUCTHYECKUE MOJCIIH, YaCTO OKa3bIBAIOTCS
HEJIOCTATOYHBIMH, TaK KaK OHU (PUKCHUPYIOT MOBEJACHUE MOCTPAKTYM U HE CIIOCOOHBI
OTIEPaTUBHO pearupoBaTh HA W3MEHEHH. HellpoHHBIC CETH, HAIIPOTHUB, UCIIOIB3YIOT
APXHUTEKTYPY, BJIOXHOBJIECHHYIO YEJIOBEUCCKUM MO3TOM, COCTOSIIYI0O M3 MHOXKECTBA
B3aMMOCBSI3aHHBIX y3JI0B, YTO TO3BOJISICT BBISBJIATH CKPBHITHIC 3aKOHOMEPHOCTH B
TAHHBIX W TPEICKa3bIBaTh JEHCTBUS MOTPEOUTENIEH C BRICOKOW TOYHOCTHIO TIPSIMO B
MOMEHT UX COBEPIIICHUSI.

HccnepoBanne onupaercda Ha OOWMPHBIA HAOOp JAHHBIX, BKIIIOYAIOIIMMA
HUCTOPUIO TIOKYTIOK B MHTEPHETE, B3aUMOJCHCTBUE C PEKIAMHBIMHU OOBSBICHUSIMH,
MOBEJICHUE TI0JIh30BaTEICH Ha BeO-caiiTax, a Takke COIMaIbHO-IeMorpaduueckue
XapaKTepUCTUKU. TeM He MeHee, NI MOJTHOTO PaCKPBITHS MOTEHIIMAala TeXHOJIOTHU
TpeOyeTcsl yIelnaTh BHUMAaHHME JSTHYSCKHMM acIleKTaM €€ MPUMEHEHHUs, BKIIOYas
BOIIPOCHI KOH(HICHIIMATLHOCTH JAHHBIX M CIIPABEIJIMBOCTH aJITOPUTMOB, a TaKKe
MIPOIOJIKATh HAy4YHBIC pa3paObO0TKH ISl YCTPAHEHUS CYIICCTBYIOMNX OIPAaHUYCHUI.

KuoueBsble cjioBa: HelipoMapkeTuHr, nosejaeHue norpedureneit, TMRI, EEG,

eye-tracking, HMOLMOHAJIbHBIE TPUITEPHI, MAapKETHHIOBBIE CTpaTeruu,
M0JICO3HATENIbHOE MPUHATHE PEIICHU, ITUUECKUE aCIEKThI, IIU(PPOBbIE TEXHOJIOTHH
Annotatsiya

Ushbu maqola marketingda neyron tarmogqlardan foydalanishni, aynigsa
iste’molchilar xatti-harakatlarini real vaqtda bashorat qilishga qaratilgan holda batafsil
ko‘rib chigadi. Zamonaviy marketing raqamli iqtisodiyot sharoitida doimiy ravishda
yangilanib turadigan katta ma’lumotlar hajmini tezkor tahlil qilish zarurati bilan
yuzlashmoqda. So‘rovlar, fokus-guruhlar yoki statistik modellar kabi an’anaviy
yondashuvlar ko‘pincha yetarli emas, chunki ular xatti-harakatlarni fagat sodir
bo‘lganidan keyin qayd etadi va o‘zgarishlarga darhol javob bera olmaydi. Neyron
tarmoqlar esa inson miyasidan ilhomlangan arxitekturadan foydalanadi, bu ko*p sonli
o‘zaro bog‘langan tugunlardan iborat bo‘lib, ma’lumotlardagi yashirin qonuniyatlarni
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aniqglash va iste’molchilarning harakatlarini yuqori aniqlik bilan, ular sodir bo‘layotgan
paytda bashorat qilish imkonini beradi.

Maqola mualliflari neyron tarmoqlardan marketingda foydalanishning
afzalliklarini batafsil bayon qiladilar. Bularga yanada aniq shaxsiylashtirilgan takliflar
yaratish, real vaqtda maqgsadli reklama kampaniyalarining samaradorligini oshirish va
mijozlar bilan o‘z vaqtida va dolzarb munosabatlar tufayli ularning sodiqligini
mustahkamlash kiradi.

Kalit sozlar: Neyromarketing, iste’molchilar xatti-harakati, fMRI, EEG, eye-
tracking, hissiy triggerlar, marketing strategiyalari, ongsiz qaror qabul qilish, axloqiy
jihatlar, ragamli texnologiyalar

Abstract

This article provides an in-depth exploration of the application of neural networks
in marketing, with a particular focus on predicting consumer behavior in real time. In
today’s fast-paced digital economy, marketers are tasked with analyzing vast and
continuously evolving datasets to keep up with shifting consumer preferences.
Traditional approaches—such as surveys, focus groups, or statistical modeling—often
fall short, as they capture behavior only after the fact and lack the agility to respond to
rapid changes. Neural networks, however, leverage a brain-inspired architecture of
interconnected nodes to uncover hidden patterns within data, enabling highly accurate
predictions of consumer actions, such as purchases or interactions with advertisements,
precisely as they occur.

The authors elaborate on the transformative benefits of neural networks for
marketing professionals. These include the ability to craft highly personalized
customer experiences, optimize advertising campaigns through real-time targeting, and
foster greater customer loyalty by delivering relevant interactions at critical moments.

Keywords: Neuromarketing, consumer behavior, fMRI, EEG, eye-tracking,
emotional triggers, marketing strategies, subconscious decision-making, ethical
aspects, digital technologies

BBEJIEHUE

B ycinoBusx uudpoBoil TpaHchopMalMM MapKETUHT CTAJIKUBAETCA C
HEO00XOJIMMOCTHIO OTIEPATUBHOIO aHAJIN3a OOJIBIINX OOBEMOB JIAaHHBIX JJIS aJlalTalluu
K OBICTPO MEHSIOIMMCS MpEeANnoYTEeHUsIM noTpeduTeneil. HelipoHHsle ceTu, Kak
MHCTPYMEHT HMCKYCCTBEHHOT'O HMHTEJUIEKTA, CTAHOBATCS KJIKOYEBBIM PEIICHHUEM 3TOU
3aauu Ojarojapsi uX CrOCOOHOCTH BBISIBIISITH CJIIOKHBIE 3aKOHOMEPHOCTH B JIAHHBIX.
OTu MoJiedH, OCHOBAHHbIE HA UMUTALMU PabOThI YEJIOBEUECKOIO MO3ra, COCTOST U3
CJIOEB HEUPOHOB, KOTOPbIE 00YUYaIOTCS Ha OCHOBE BXOJIHBIX JTAHHBIX, YTO JEAeT UX
UJCANbHBIMA JIJIT 0OpaOOTKM HECTPYKTYPUPOBAHHBIX W JUHAMHUYECKHUX TOTOKOB
uH(popmaIuu.

[IporHo3upoBanue TOBEACHHUS TOTPEOUTENe B  pealbHOM  BPEMEHH
MPEACTABISIET O0COOYI0 IIEHHOCTh JJIi MapKeToJoroB. OHO MO3BOJSIET HE TOJIBKO
MOHUMAaTh TEKYIME MOTPEOHOCTH KIMEHTOB, HO M MpeayraiblBaThb UX Oyaylue
NEUCTBUS, TAKAE KaK MTOKYIIKA, IEPEXO/ [0 CChUIKE WIIM B3aUMOJIECTBUE C PEKIAMOM.

B ornuuune ot TpaI[I/IHI/IOHHBIX METOJOB, TaAKHX KakK OHpOCBI WM CTATUCTUYCCKHUU
_________________________________________________________________________________________________________________|
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aHaJlu3, KOTOpble (UKCUPYIOT MOBEACHHE MOCTPAKTyM, HEHPOHHBIE CETH
o0ecreunBarOT aHaIU3 JAaHHBIX B MOMEHT MX IMOCTYIUICHHS, YTO JAeT KOMIIAHUSM
KOHKYPEHTHO€ NMPEUMYLIECTBO.

[lenp maHHOW CTaTbU — PACCMOTPETh, KAK HEHUPOHHBIE CETH MOTYT OBIThH
NPUMEHEHBbI I TMPOTHO3WPOBAHUSA MOTPEOUTENHCKOTO TOBEACHUS B peajbHOM
BPEMEHHU, U OLEHUTHh MX BIIMSHUE HA MAPKETHHIOBbIE CTpareruu. Mbl uccieayeM
METOJOJIOTUIO  Pa3pabOTKM TaKUX MOJIENEH, MPEACTABIsIEM pe3yJbTaThl HUX
IPUMEHEHUS U 00CYXAaeM X NMPAKTUYECKYIO 3HAUUMOCTb.

JUTEPATYPHBINA OB30P

CoBpeMeHHbIE UCCe0BaHMS B 00JaCTH HEHPOHHBIX CETEH U MX MPUMEHEHHUS B
MapKETUHT€ MPEAOCTABISAIOT MOLIHYIO TEOPETHUECKYIO OCHOBY ISl IPOTHO3UPOBAHUS
NOBEACHUS MOTpeduTenell B peanbHOM BpemeHH. JluTeparypa, HUCMONb30BaHHAS B
JAHHOM cTaThe, OXBAaThIBACT KaK KJACCHUYECKHE pabOThl MO MAPKETHHTY W
HEUPOMAPKETUHTY, TaK M CIIEIUAIU3UPOBAHHBIE HCCIIEIOBAHUS IO INPUMEHEHUIO
uckycctBeHHoro wuHreiviekra (M) B aHanuze mnoTpeOUTENHCKOTO MOBEICHHUS.
Hanpumep, B tpymax @.Kommepa, X.Kaprmkaina, A.CeTroBaH BIEpBbIE BBEACHA
koHuenuusa «Mapketusr 5.0», B KOTOPOW aKIEHTUPYETCS BHUMAHUE HA MHTETPalUn
Mepe0BbIX TEXHOIOTUH, BKiItouast I u HelipoHHbIE ceTH, ¢ TIIyOOKUM MOHUMaHUEM
YEJI0BEYECKOro MoBeneHus [1]. ABTOpBI NOAYEPKUBAIOT, YTO NPOTHO3UPOBAHHE
MOBEJEHUS MOTPEOUTENEN B pealbHOM BPEMEHU CTAHOBHUTCS BO3MOKHBIM Onarogaps
aHaJn3y OOJBIIMX JAHHBIX, YTO HANpSMYIO CBA3aHO C Hallel paccMaTpuBacMoOn
TEMOM.

B npyroii knure, 3TuMu e aBTOpaMu, ObLI C/I€JIaH IIar [0 ONPEAEIECHUI0 MOIETU
MapxketnHr-6.0, NpeacTaBIsAONIYI0 METaMAapKETHHI — B IOJJIMHHOM  CIIHSHHUH
nuppoBoro M (HU3MYECKOrO0 MHPOB, KOTOPOE TMOPOKIAET HWHTEPAKTUBHBIA U
3aXBaThIBAIONIMN KIMEHTCKUM onbIT [ 2 |. Tako# moaxoa paccurMTaH Ha MOKOJICHUS Z
u Anbga, HabuparoIIMe CeroiHs MOKYNaTeIbCKYI0 CIIOCOOHOCTb.

Hpyroii amepukanckuii Mapketonor P.Jlynn B CBOMX Hay4YHBIX MCCIIEIOBAHUSIX
0co00e BHUMAaHHE YyJENseT HEMPOMAapKETUHIY, KaK MHCTPYMEHTA ISl TOHUMaHUs
MOJICO3HATENIbHBIX MOTUBOB noTpeduTeneit [ 3 |. ABTOp OOBSACHSET, KaKk HEHPOHHBIE
ITPOLIECCHI BIUSAIOT HA NPUHATHE PELICHUN, U MPEIJIAaracT NPakKTHIECKUE MOAXO0IbI K
MCIIOJIb30BAHUIO 3TUX 3HAHUI B peKJiaMe U OpEHIUHTE.

Tlpyrue 3apy6exusie asropsl U. T'yndemnoy, M. benmkno, A. Kypeumis B cBonx
MPOU3BEICHUAX OOpAIalOT BHHMAaHUE Ha KIIIOYEBBIX HCTOYHHMKAX IO TIyOOKOMY
0oOy4eHHIO, BKJIIOYasi HEMPOHHBIE CETH, U OINHKCHIBAET MX MPUMEHEHHE B 00paboTKe
OONBIINX MAaHHBIX. ABTOPBI OOBICHSIOT, KaK apXUTEKTYypbl TIIyOOKOTO OO0yuYeHus
MOTYT OBITh aIalITUPOBAHBI JUIS 33]1a4 TPOrHO3UPOBAHUS, YTO HANIPSAMYIO IPUMEHUMO
K MapKETHUHTOBBIM CLICHapHsM [4].

M.JIuaactpoM OCOOBIM ymop JenaeT Ha TO, KaKk HEWpoHayKa pacKphIBACT
CKPBITbIE MOTHBBI TOTPEOUTENEH, U MPUBOIUT NpumMepsl ucnonb3zoBanud fMRI u EEG
IUISl aHAJIM3a PEaKIUMi Ha pekjIaMy. JTO JOIMOIHSAET MOHMMAaHUE TOrO, KaK JTaHHbBIE O
MO3TOBOM aKTUBHOCTU MOTYT OBITH [5].
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Hayunbie uccnemoBaHus pocCUMCKUX YUE€HBIX, TaKUX Kak C.XalKWH NOCBAIICHO
TEXHUYECKUM aCleKTaM HEUPOHHBIX CETEH, BKJIIOYAs UX apXUTEKTYpPY, aJrOpUTMBbI
oOy4eHHS W TIPUMEHEHHWE B pa3Nu4HbIX oOjacTsax. Kuura oOBscHsAET, Kak
pekyppenTHbie HeiiponHble cetd (RNN) u ux pasHoBugHocTH, Takue kak LSTM,
MOTYT 00pabaThiBaTh IMOCJIEIOBATEIBHBIC MaHHBIE, YTO KPUTHYECKH BAKHO IS
aHaM3a MoBeACHMs moTpedutenei [6]. B anamutuuecknx goxmanax Beiciiei mKoIbI
6usHeca Poccun 0co0oe MECTO 3aHMMAIOT TAKUE UCCIIEIOBAHUS, KOTOPBIE IPECIEAYIOT
JIBE OCHOBHBIE 1IEJIU: BO-TIEPBBIX, IO3HAKOMUTH ayIUTOPHUIO C KIIFOYEBBIMA METOIAMU
HEWPOMAPKETHUHTOBBIX MCCIIEN0BAaHUM, ONPEIEINB BO3MOKHOCTH UX TPUMEHEHUS UX
B  Ou3Hece, a  BO-BTOPBIX, INPOAHAJIU3UPOBATH  OCOOEHHOCTH  PBHIHKA
HEHPOMAPKETUHI OBBIX UCCJIEIOBAHUN U BBISIBUTH €TI0 OCHOBHBIE JIpaiiBephl U Oapbephl
[7].

B Pecnybnmuke VY30ekucTtaH Takke HMEIOTCS MCCIEIOBaHUS, MOCBSIIECHHBIC
pPa3BUTHIO TU(DPOBU3AIUA U UCKYCCTBEHHOTOI MHTEJEKTAa B HAIlEH CTpaHe, a TakXKe
MPUMEHEHUSI UX B HEUPOHHOBBIX ceTaX. Hampumep, K TakuMm aBTOpaM, KOTOPBIC
YYaCTBYIOT B TAKMX MCCIIEIOBAHUAX MOKHO OTHeCTH akaaemuka ['ymsimosa C.C. [8,9],
npodeccopoB Axmenona [[.K. [10], XomumoBa A.A. [11] u MHOTUX IpyTHX.

METOJ0JI0TI'us

JIns  u3y4yeHHWs TNPUMEHEHHs HEUPOHHBIX CETEed B  IPOTHO3UPOBAHHUU
MOTPEOUTETHCKOTO IMOBEICHUS OBLT pa3paboTaH KOMIUIEKCHBIN ITOXO0/1, BKIIFOYAFOIITHIA
cOOp MaHHBIX, X 00PabOTKY, 00yUeHHE MOJIETH U OLIEHKY €€ A((HEKTUBHOCTH.

Coop nannbix. McxonHble JaHHbIE ObUTH COOpaHbl U3 HECKOJIBKUX UCTOYHUKOB,
OTpaXAIOITUX MOBEACHUE MTOTpeOuTeNneit B 1iudpoBoii cpene:

 McTopust MOKyIIOK B OHJIaifH-Mara3uHax 3a nocieaHue 24 mecsua.

« BzaumogeiicTBue ¢ pexiamoit (KJIMKH, TPOCMOTPBI, BpEMS 3a/ICPKKH ).

o [loBenenne Ha BeO-calTax (mepexoabl MEXAYy CTPaHUIAMH, JITUTEIHLHOCTD
ceccuit).

« ConmogemorpapuyecKue XapakKTEPUCTHKH (BO3PACT, IO, PETHOH).

OOt 00beM JaHHBIX COCTAaBWII Oojiee 1 MMIIMOHA 3amUCced, 4TO 00ECIICUHIIO
JOCTaTOYHYIO OCHOBY JIJIsT OOYUCHUS MOJICITH.

IoaroroBka aaHHbIX. J[aHHBIE MNPONUIM MPEABAPUTEIBbHYI0 00pabOTKY:
yAaJIeHbl AyOJaUKaThl W TMPOIYIICHHBIC 3HAYCHUS, a KaTeTOpPHAIIbHBIC MEPEMEHHBIC
(Hanpumep, peruoH) npeoOpa3oBaHbl B YHUCIOBBIE C TOMOLIBI0 MeToha one-hot
encoding. /I YMCIOBBIX AaHHBIX MPHMEHEHA HOpMalM3alus MeTtojgoM Min-Max
scaling, 4ToOBI MpUBECTH 3HaYeHUs B Auana3oH [0, 1], 94TO yIydIImiao cXOoAUMOCThb
MOJICIIH.

AHAJIN3 U PE3YJIBTATDI

[IpumeHnenre HEMPOHHOW CETH TMOKa3al0 BBICOKYIO J(h(EKTUBHOCTH B
MIPOTHO3WPOBAHUH TIOBEICHHSI OTPEOUTEINEH B pealbHOM BPEMEHH.

MeTpukrd NpPOU3BOIUTEILHOCTH, Ha TECTOBOW BBIOOPKE MOJIEIb JOCTHTJIA
CIICIYIOLINX MTOKA3aTeIIeH:
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Puc.1. TouHOCTH MOJIEJIH 10 3MOoXam’

« TounocTs (accuracy): 92%.

o Precision: 8§9%.

« Recall: 91%.

« F1-score: 90%.

[Mnomanes moxg ROC-kpuBoit (AUC) cocraBuna 0.95, yto mnoxarBepxaaecT
BBICOKYIO CITOCOOHOCTH MOJIENH K KJIacCU(pUKAIINK, & TOYHOCThH , BRIpakeHHast B 92 %,
MOKA3bIBAET O POCTE ATOTO MMOKA3ATEIIS.

IIpakTuyeckni nmpuMmep. B kauecTBe WIUTIOCTpallMM PacCMOTPUM CiIydai,
KOTJ]a TOTPEOUTENIh TPOCMaTpUBaJl TOBAPhI B OHJIatH-MarasuHe. Mojenb B pealbHOM
BPEMEHU MPOAHAIM3MPOBANIa €ro MOBEJCHHE (BpeMs Ha CTpaHULE, KIUKUA) H
npejcKa3aja BEeposITHOCTh MOKYNku B 87%. Ha ocHoBe »TOro mporHosa cucrema
aBTOMATHYECKU OTIPaBWIA MEPCOHAIM3UPOBAHHOE MPEIJIOKEHUE CO CKUIKOW, UYTO
YBEIIUUUIIO BEPOSITHOCTh 3aBEPIICHUS CIICTKH.

Pe3ynbTaThl uccneqoBaHUsS MOATBEPKAAIOT, UYTO HEUPOHHBIE CETH SIBIISIFOTCS
3¢ (PEKTUBHBIM MHCTPYMEHTOM IS TIPOTHO3UPOBAHMS TOBEACHHUS IMOTpeOUTENCH B
peanbHOM BpemeHu. Boicokue meTpuku (TouHocTh 92%, AUC 0.95) cBUAETENbCTBYIOT
0 TOM, YTO MO/JIEJIb YCIICIIHO BBISIBJISIET 3aKOHOMEPHOCTH B JAHHBIX U aIaITUPYETCS K
JUHAMHYECKUM YCIIOBUSM.

Hcnonb30BaHne HEMPOHHBIX CETEN B MAPKETUHIE ITO3BOJISIET:

o [lepconanu3upoBaTh MNPEIIOKEHUS B 3aBUCUMOCTH OT TEKYIIEro MOBEIACHUS
KJINCHTA.

1

Pa3“a60TaHa aBTO“OM.
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o ONTUMU3UPOBAThL pEKJIaMHbIE KaMmmaHuu, (QOKycupysch Ha HauboJliee
MEPCHEKTUBHBIX CETMEHTAX ayJIUTOPHUH.

o [IOBBICUTH JIOSIBHOCTHh KJIMEHTOB 34 CUYET CBOEBPEMEHHBIX WU PEJICBAHTHBIX
B3aMMOJICCTBUI.

BbIBO/JIbI U NPEIVIOKEHU S

HelipoHHble ceTH OTKpBHIBAIOT HOBbIE€ TOPH3OHTHI JUISI MApKETHHTa, MO3BOJISS
MPOTHO3UPOBATh IMOBEACHHE TOTpeOUTEeNe B pealbHOM BPEMEHH C BBICOKOMU
TOYHOCTBIO. DTO HE TOJIBKO YJIy4lllaeT MOHUMaHUE KIMEHTCKUX MOTPeOHOCTEH, HO U
JaeT KOMITAaHUSIM BO3MO>KHOCTh ONEPATHUBHO aJAalTHUPOBATh CBOM cTpaTeruu. OaHaKo
UIT  MakKCUMaldbHOW J(PQGEKTUBHOCTH HEOOXOIUMO YYHUTHIBATH OTPAaHUYCHUS
TEXHOJIOTHH U MTPOJ0IHKATh NCCIICIOBAHUS B 3TOH 00J1acTH.

[To cpaBHEHHWIO C KIACCUYECKHMH IOAXOJaMH, TAaKUMU KaK pPErpecCHOHHBIN
aHaJu3, HeUPOHHBIE CeTH 00J1aJIal0T MPEUMYILIECTBOM B 00pad0TKe OOJIBIINX 00BEMOB
JAHHBIX W y4YeTe HEJIMHEWHBIX 3aBHUCHMOCTEH, YTO jaenaeT ux Ooyiee TOYHBIMU B
YCIIOBHUSIX PEAbHOTO BPEMEHH.

HecMmotps Ha ycniex, MO/ieTIb IMEET OTPaHHYCHUSI:

o TpeOyroTcsi 3HAUMTENbHBIE BBIYUCIUTENBHBIE PECYpPChl I OOydYeHUs W
IKCILTyaTaIiH.

« HeoOxoaumb1 60mbIe 00eMbl JAHHBIX [T TIOCTHXKEHUST BBICOKOH TOYHOCTH.

« lHTepniperanus pemeHnii MOJENM 3aTpyAHEHA U3-3a €€ "9epHOro sSmKa'.
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