Bynyuwee paspab6otku MO: rnaBHbie Bbi30Bbl 1 BO3MOXHOCTH

Anekcanpp Makapos,
pa3paboTunk nporpaMMHOro obecrneyeHns

AHHOTaUMSA:

B maHHOI cTaTbe paccMaTpuBaloTCs pas/inyHble Bbi30Bbl 1 MEPCMNeKTUBbI, C KOTOPbIMA CTONIKHETCS
nHoyctpus paspabotkm MO B Gnnxaiiwee necatuneTue.

KnioueBble cnoBa: paspabotka MO, UCKYCCTBEHHbI UHTENNEKT, MaWMWHHOe 0byyeHne, 6NoKYeliH-
TexHonorum, VR n AR, KkBaHTOBbIE BblYncneHus, loT.

TexHnyYeckue MHHOBaUMM NPeACTaBnstoT cobON He TONbKO HOBblE BO3MOXHOCTW, HO W MPUBHOCST
HOBblE BbI30Bbl, KOTOPbIE HYXXHO ByaeT npeononeTb. NoHMMaHe TeHOeHUMA B cdoepe UHOPMALMOHHbIX
TEXHONOrMi MoMoraeT NOHATbL 06LWyo KapTUHY 1 NpeacTaBnseT cobo He3aMeHUMYI0 OCHOBY ONS TeX, KTO
CTPEMUTCS K COBEPLIEHCTBOBAHMIO B chepe paspaboTku NporpaMMHoOro obecneyeHus.

Byayuiee pa3paboTKu: rnaBHble NepcnekTUBbI

B aTOoM pasgene Mbl paccMOTPUM OCHOBHblE MEPCMEKTUBLI, KOTOpble (OOpMUPYyOT Oyayuwee
paspabotku. Kaxpas m3 Hux npenctaensiet coboi KoY K HOBbIM BO3MOXHOCTSIM U JanbHelweMmy
nporpeccy.

Passutue UCKYCCTBEHHOIo nHTennekKkTa u MaLUMHHOro oﬁyqel-wm

NcKyCCTBEHHbBIA MHTENNEKT M MalWnHHOE 0by4yeHne No3BONSIOT CMCTEMaM aHann3npoBaTb AaHHble,
BbISIBNSITb 3aKOHOMEPHOCTU W MPWHMMATb PELEHUS C YOMBUTENbHOW TOYHOCTb. OOHWM U3 TrNaBHbIX
HanpaBneHuin pa3sutus N aBnsietcs ero cnocobHOCTb K aBToMaTM3aumu 3apgady, B TOM 4ucne npu
paspaboTtke [1O. [lepcnekTvBbl B Pa3BUTUN WCKYCCTBEHHOrO WHTENNEKTa OrpoMHbl. YnyudweHue
anroputMoB 0byuyeHus, pacwurpeHne obnacTein X NPUMEHEHUS U CO3L4aHME YMHbIX CUCTEM, CMOCOOHbLIX
aganTmpoBaTbCs K PasnMyHbIM CLEHapusiM — BCE 3TO OTKPbIBA€T HOBble FOPWU30OHTHI ANS PaCTyWUX
TEeXHonornin. A mupoBoi pblHOK UMW pacTteT oyeHb ObicTpo: ero obbem B 2022 romy oueHuBancs
B $454 mnpa, a k 2032 rogy oxupaetcs, 4To oH gocturHet $2575 mnpa.



Obtem PblHKa MCKYCCTBEHHOIo MHTEINeKTa

Pa3BuTtue BUpTyanbHOM U O,O0MONIHEHHOW peanbHOCTU

B 6nuxaiiwne rogbl BUpTyanbHas 1 OOMONHEHHAs peanbHOCTb 06peTyT HOBblE rpaHu, nepectynas
paMku pasBnevyeHuin 1 BCTynasi B MOBCeOHEBHY XWU3Hb. OcHoBHble obnactu, roe AR n VR okaxyT
6onbwoe BNMSAHWE, SBNSIOTCA MeavuuHa, WHXEHEPHOe Oeno, HeABMXMMOCTb, Po3Huua, obpasoBaHue
1 ccpepa passneyeHnin. Tem He MeHee, Ha 2025 ron Ha cdpepy pasBneyeHnii NPOrHo3npoBanocb 6onbwune
MONOBUHBI PAcxo4oB, YeM Ha apyrue cdepbl — $18,9 mnpa, npoTtus $16,1 mapa.

BnokyenH-TexHonornmn

BnokyeitH npoaonxaeT NpoHVKaTb B pasHble cdpepbl XU3HM. dTa TexHonorus 6ynet octaBaTbes
KNIOYEBBIM WHCTPYMEHTOM B (PUHAHCOBOW cdoepe, 3a CYET TOro, YTO HE WCMONb3yeT MOCPEenHUKOB
N CHMXaeT PUCKM MOLWEHHNYECTBA, yBENMYMBaAET 3P EKTUBHOCTb U HAEXXHOCTb CPUHAHCOBOW CUCTEMDI.
Kpome Toro, oHa No3BonsieT 1 SKOHOMUTb AEHbIW: UCMONb3Ysl 6/10KYEnH, (PUHAHCOBBLIE YYPEX AEHNS MOTYT
IOBMTbCA CHUXEHUsi pacxonos 4o $12 Mnpa kax abli rog.

Pa3BuTue KBaHTOBbIX BbIYNCIIEHUN

B nocnegHve pnecsTuneTuss KBAHTOBbIE BblYMCNEHMSI cTannm o6bekToM Bceoblwero WHTepeca
W MHTEHCUBHbIX uccnenoBaHmin. OXmpoaeTtcsi, 4To 3TOT cermMeHT BblpacteT ¢ $928 mnH B 2023 roay
0o $6528 mnH k 2030 rony, AEMOHCTPUPYS COBOKYMHbIA rof0BOR Temn pocTta 32%. 9Ta obnacte obewaet
PEBOIOUMOHHBIE UBMEHEHUS B cdhepe BbIYUCIUTENbHBIX TeXHONornin. OOHUM U3 KOYEBLIX NPEUMYLLECTB
KBAHTOBbIX BbIYUCNEHWIA SABNSETCA WX CNOCOOHOCTb pewaTb 3agayn, KOTopble AN KNACCUYECKMX
KOMNboTEpPoB Obiny Obl HEBLIMONHUMBI B pa3yMHble CPOKU. KpoMe TOro, TEXHONOrMU MOTYT NPUMEHATLCS
B obnactsx, roe Tpebyetcs aHanns 60nbwnx 06 bEMOB AAHHbBIX, MOAENNPOBAHUE CNOXHbBIX XUMUYECKUX
1 6MONOrNYECKMX CUCTEM, a TakXe ONTMMU3aLUS NPOLECCOB B pa3fiMyHbix 061acTsax NPOMbIWNEHHOCTHN.



Obbem pkliHKa KBaHTOBLIX BblYyucneHun CesepHon AMepUKK

Fno6anusaumsa n nokanusauus

Mnobanmaaums 1 nokanu3aums urpatT BaXHyl ponb B pa3paboTke NpodykToB, KOTOPbIE AONXHbI
ObiTb aganTUpoBaHbl K PasnMyHbIM pernoHam u Kynbtypam. [nobanusauvs npegnonaraet co3naHue
yHUBEpCanbHbIX MPOAYKTOB CMNOCOOHbIX paboTatb B pasHblX CTpaHax W  KynbTYpHbIX Ccpenax,
a nokanusauus npegnonaraet 6onee rnybokylo apanTauuilo NpoaykTa K KOHKPETHOMY PEeruoHy.
Komnanun, ymeiowne 3pPEKTUBHO peann3oBbiBaTb 3TW HamMpaBneHWs, MONyyYaloT MpenMylecTBo
Ha MUPOBOM PbIHKE.

Bbi3oBbl B pa3pabotke MO

CTpeMVITeJ'IbHoe passutmne TEXHONOrnmn co3paet He TONbKO HOBble BO3MOXHOCTH,
HO W CTaNkmBaeTCcd C pPAOOM 3Ha4YnTeNlbHblIX Bbl30OBOB, Onpenensdalowmnx nyTb TEXHMYECKOro nporpecca
Ha 6nuxanwue rogpl. U abconoTHO HOpMal/lbHO, 4YTO OOHA MU Ta Xe TEeXHONOrnsa sABndetTca He TOJIbKO
MCTOYHMKOM HOBbIX MepcnekTms, HO N HOBbIX pr,lJ,HOCTGI7I.

McKycCTBEHHbIN UHTENNEKT U MalLMHHOE 00y4YeHne

NcKycCTBEHHbIA MHTENNEKT U MawuHHoe obyyeHue Kak OOHM U3 MepenoBbiX TEXHONOrui HecyT
¢ coboli He TONbKO BO3MOXHOCTM B OynylleM, HO U Bbl30BbI, KOTOpPble HEOBXOOMMO pelaTb yXe ceiyac.
OnHn 13 Nnpobnem — HepocTaTok o6 beMa AaHHbIX Ans 3 PEKTUBHOrO 06y4YeHNs B HEKOTOPbIX 06nacTsx
N CNOXHOCTb B MHTEprpeTaunn peweHuin, ocobeHHO B CNOXHbIX CTpykTypax. OueHb BaXHbl BOMPOCHI
6esonacHocTu u yctoiuymeoctn N-cuctem. K ToMy Xe BaXHO MOMHUTb 06 3TUYECKOI cocTaBnsioLlei
N 3aBUCUMOCTU OT BbIYMCNNTENbHbLIX PECYPCOB, YTO BedeT 3a coboi akonormyeckme Bonpockbl. YTobbl
TexHonorun VM sBHeopsanuce 30 PEeKTMBHO M OTBETCTBEHHO, peleHne aTux npobnem tpedyeT NOCTOSHHbIX
YCUNNIA CO CTOPOHBI BCEX YYACTHUKOB npoLiecca.

BesonacHOCTb N KOHhMAEHUNANbHOCTb AaHHbIX

KomMnaHum v opraHvMsaumy cTankvmBaloTCs C MOCTOSIHHO MEHsIloWMMUCS yrpo3amu, Tpebysi 6onee
CNOXHbIX N HALEeXHbIX METOAOB 3aWMTbl NepCoHaNbHbIX AaHHbIX. PaspaboTynkym OONXHbl obecneynTb
HaLeXHble MexaHu3Mmbl WNPOBAHUS, KOHTPONS JOCTyna u ayTeHTudpukaummn. Kpome Toro, Heob6xoammo
MOCTOSIHHO MOHWUTOPWUTbL YSI3BMMOCTWM W pearupoBaTb Ha HoBble yrpo3bl. C pasBUTMEM TEXHONOrUiA
NosIBNSOTCS HOBble nonxodbl k obecneyeHuto 6e30MacHOCTM [HOaHHbIX, HanpuUMep, WCKYCCTBEHHbIN

EBpasuincknii Hay4Hbll XypHan 3



WHTENNeKT, MawuHHoe obyyeHne wn  6nok4yeiH-TexHonorun. Takum obpa3om, 6e3onacHoOCTb
N KOHMOEHUMANBHOCTb AAHHbIX SBNSAIOTCA HEOTBEMNIEMON YacTbi0 COBPEMEHHOW pa3paboTku.

dkonornyeckue TeXHONOrnMn n yCTOVIqMBOCTb

C pacTywmm BAUSIHNEM TEXHONOrMIA, BOMPOCHI 9KOMOrMYECKON YCTOMYMBOCTM B 3TOW cdoepe
CTaHOBATCS BCe Honee akTyanbHbiMW. Pa3paboTumku CTankvMBawTCs C BbI30OBOM CO3[0AHUS TEXHOMOMMNM,
KOTOpble He TOnbko obecneynBaldT MPOrpecc, HO W  MWHUMU3MPYIOT HeraTMBHOE BO3LENCTBUE
Ha okpyxatouwyio cpegy. Obunne HOBbIX pPaspaboToK U TEXHONOrUiA MOBbIWAKT NOTPeONeHNe aHepruw,
a 6bicTpoe ycTapeBaHvne co3gaeT TOHHbI Mycopa IT-uHpyctpun. Komnawum Bce 6Gonbwe obpawaroT
BHMMaHMe Ha 3e/eHoe NporpaMMMpoBaHne, WUCMONb30BaHME BO30OHOBASEMbIX WMCTOYHWKOB 3HEPruw,
nepepaboTky W co3gaHue Ouopasnaraemblx MatepuanoB. CokpalleHWe HeraTMBHOrO BO3OENCTBUS
Ha npupody 6yneT nrpatb BaXHy pofib B TEXHONOIrMYECKOM Nporpecce.

Mo6unbHas paspaboTtka u loT

C pa3Butnem nHTepHeTa Bewei, MobuIbHbIE NPUIOXEHUS NPUobpeTalT HOBYIO 3HAYMMOCTb. OHM
CTAHOBSITCS MOCTOM MeXJay (OU3M4YeckuMm MUpoM n umndpoBoin cpenoit. OnHako, obecneyeHne HaneXHoM
n 6e3onacHoin CBA3NM Mexay YCTpohcTBamu, 3MEKTUBHOrO YyNpaBfeHUs AOaHHbIMKA, a TakXe
rapaHTMpOBaHMN KOHOUOEHUMANbHOCTM UHPOPMALMM CTAHOBATCS HOBbIMM Npobnemamu pa3paboTynkos
B aTOi obnacTn. KpoMe TOro, BaXHO y4nTbiBaTb acnekTbl SHEProadpdPEKTUBHOCTW, MOCKObKY MHOrune
YyCTPOWCTBA C 3TOW TexHonoruer pabotatoT Ha HaTapeiikax n TpebytoT ONTUMU3NPOBAHHOIO NOTPebneHns
SHepruu.

Fno6anusaums n nokanusauus

Mnobanusaumsa TpebyeT 6onee TWATENbHOrO aHanMaa KynbTypPHbIX OCOOEHHOCTEN 1 NPeanoYTEHWIA
pasnuyHbIX ayauTopuii. IDTOT BbI30B TpebyeT OT pas3paboTuyMkoB rnybOKOro MOHWMaHUS TOro, Kak
Monb30BaTENN B Pa3HbiX YacTaxX Mupa B3aMMOLEWCTBYIOT C TexHonorusmu. [Mpobnema He TONbKO
B ajantaumm UHTepdeRcoB 1 KOHTEHTA NOA PasHble A3blKWU, HO 1 Y4eT MECTHbIX HOPM U 3aKOHOB, a TakXe
npueblyek noTpeduteneii. C poCTOM KOHKYPEHUMM Ha rnobanbHOM pbiHKE, CnocoBHOCTb 3P PEKTMBHO
aganTupoBaTb NPOLYKT MOA pasHble Ky/lbTYpHble KOHTEKCTbl CTAHOBUTCS $IBHbIM (PAKTOPOM ycriexa
W ynydwaeT BOCMPUSTME NPOLyKTa HA MUPOBOI apeHe.
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