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8. HUOPOBOE OBIIECTBO:
TEXHOJIOTUYECKUE ACIIERTDI

Bbaoypun EBrenuii BnaguMmuposuy,
baboak Ueau JIMmurpuesua
Canxr-IlerepOyprexuii rocy1apCTBEHHBIM YHUBEPCUTET TEJIEKOMMYHUKATIUH

um. mpod. M. A. Bornu-Bpyesuua.
Hayuusrit pykoBoguresis — npenogaBatesb kadenpsl [IuBT B. K. Pesuuxos

ITPUMEHEHUWUE NCKYCCTBEHHOI'O UHTEJIJIEKTA
B BUIEOHABJIIOJEHUN

Ncnonbsosarme MckycctBemHoro HMHTesnexra HaYaIoch AJIEKO B
1956 r., omHako Toapko B XXI B. HavyaJ0Cch OOIIMpPHOE BHEIpPEHHE B pas-
JIMYHBIe HHPPACTPYKTYPHI oo1tecTBa. B 2016 r. kommmanusa Amazon Havaja
TEeCTUPOBATEH CUCTEMY «yMHOIro» cymepMapkera B CHAT/Ie U IOCJIe YCIIeIIHO-
ro tecrupoBauusa B 2018 r. Amazon Go (HasBaHHe «yMHOIO» Maras3muHa) OT-
KPBLJICS JJIsI MACCOBOT'O IIOTPEOJICHHSI, TEM CAMBIM KOMIIAHHS IIepeBepHyJIa
MUP PO3HHUYHOM TOprosJiu. VX cucrema 3akjodasiach B TOM, YTO II0 BCEMY
MarasuHy, Ha IIOTOJIKe, YCTAHOBJIEHBI JIECATKH KaMep, 3aXBaThIBAIOIIMeE
BCIO ILJIONIAIb 00BEKTAa, KAaKIbIH KBAIPATHBIA CAHTUMETP C PA3HBIX PAKyp-
coB. B ocrHoBHOM wmcmoab3yoTcss RGB-kamepsl, KoTopble HOIIOJTHEHBI OT-
IeJbHBIMH KaMepaMi ¢ JaTYHKaMHP TJIyOMHBI, O/ pean3aliiid aHaJIUTH-
KH JaHHbIX. M3o0paskeHmus, CHATBIe Ha HHX, Ccpa3y IIOCTyHaloT B
IEeHTPaJbHBINA IIPOIECCOP, KOTOPBIH BBIIOJIHSIET paboTy II0 MOeHTUPHUKA-
UK JIIOJeH, IPeaMeTOB M IIPOAYKTOB. TeM caMbIM, HMOKYIATEeJb MOYKET
3aMTH B MarasuH, B3ATb HY:KHBIM €My TOBAp U 0ECHpPemsTCTBEHHO BBLIATH
M3 MarasuHa 4yepes3 croernuajbHble pamMmku. CucreMa olrpeessieT JIMYHOCTD
YeJI0BeKa, KaKOM TOBap OH B3sJI, BEPHYJI JIX TOBAp 00pPATHO M aBTOMATHYe-
CKH CITHCBHIBAET CPeICTBA CO cueTa Amazon WU IIPUBA3AHHOMN B IIPUJIOKE-
HUM KapThl. YMHBIH CyIlepMapKeT II03BOJIMJI IOKYIATeJsIM He TPATUTh
BpeMs B ouepenu mepen Kaccoil, TeM caMbIM IPHUBJIEKAsI HOBBIX IIOTPeOMTE-
Jeii, a KOMOAHUU YBEJUYUTh IPHUOBLIL 34 CUET HMOBBIINIEHHON ITPOXOIHMO-
CTH 1 YMEHBIIIEHHUIO 3aTpaT Ha obeclieueHre COTPYIHHUKOB, KACCOBBIX AIIIIa-
paToB, IJIATEKHBIX TEPMHUHAJIOB, MHKAccAlUion. KEauHCcTBeHHAA mpobiiema,
BO3HUKIIIAS IIepe] MCKYCCTBEHHBIM HMHTEJIJIEKTOM, 9TO IOCTOBEPHOE OIIpe-
JleJIeHIe Bo3pacTa IIOKyIIaTesisd, II09TOMY IIOJTHOCTBIO OTKA3aThCS OT IIepCo-
HaJia B MarasuHe He IIOJIYYNTCS, HY:KHBI KOHCYyJabTaHTH [1, C. 133-142].

B 2019 r. Bo Bpemsa nmangemun COVID-19, HeoOXoqmMoCTbIO cTaIa CU-
cTeMa KOHTPOJIA 3a COOJIIOIeHHMEeM MAaCOYHOT0 PEsKMMA, YTOOBI BOCIIPEIIST-
CTBOBATh pacIpocTpaHeHunio Bupyca. s aToro macirrabHO MCII0IB30BAJIN


https://avidreaders.ru/book/zhizn-3-byt-chelovekom-v-epohu.html
https://www.mann-ivanov-ferber.ru/books/sverhderzhavy-iskusstvennogo-intellekta/
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MCKYCCTBEHHBIN MHTEJJIEKT B BuaeoHabmomennn. B mxosmax CIIA ma 100
YeJI0BEK HaCUHUThIBaeTcsa 16 xamep HaOmomeHus. VICKyccTBeHHBINA WHTEJ-
JIeKT UOeHTHUMUIIIPOBAJI YUeHHUKOB, YbH MACKU OBLJIN CIIYIIIEHbI HHKEe HOCa,
BCJIEJICTBME Yero yYeHHKAaM, HaPYIIaoIIAM MACOYHBIA PEKMM, BBIIBUTA-
JIOCh IIpenyIIpeskaeHe, B IIOCJIeICTBUU CaHKIu. JJ1sa coOomeHns Mmacod-
HOTO PEe:KMMAa M COOJIIOIEHMSI CAHNTAPHBIX HOPM B IITKOJIE€ KCIIOJIb30BAJIACH
JIUHeHKa cucreM (PUKCHPOBAHHON BHIEOCBSI3M, PACIIHNPEHHON aHAJIUTHKA
Y MHTEJJIEKTYaJbHBIX CHCTEM KOHTPOJIA Jocryma Avigilon, KoTopas sIBJIs-
eTcss yacTbio axkocucreMbl Motorola Solutions, nmpenmasHavyeHHOR 1J1g 00-
mecrBeHHOI Oesomacuoctu. CorsacHo, maHHBIM «HalmoHaIpHOTO IIeHTpa
CTATUCTUKYN 00pa30BaHUI» OCHAIIlEHIEe KaMep C NCKYCCTBEHHBIM NHTEJICeK-
TOM CJeJIajia BO3MOYKHBIM KOHTPOJIMPOBATh U IIPOBEPITH KAaK TeMIIepaTypy,
Tak ¥ Apyrue OmoMeTpudeckre (pakTopsl y yueHnKoB. Kommanwus 1mo TecTu-
POBAHUIO BUJIEOHAOJIONEHUSA YTBEPIKIAeT, YTO KaMepbl MOTYT U3MepPAThb
TeMiepatypy a0 30 desnoBek B cekyuay [2, C. 194-200].

E1te ogHO mpenHasHaveHre BUIEOKaMep C UCKYCCTBEHHBIM WHTEJIJICK-
TOM CBSI3AHO C AaHTUTEPPOPUCTUIECKON AeaTe/ibHOCThI. OHM HCIOJIb3YIOTCS
B KauecTBe COEP:KHUBAHMS IIPECTYIIHOM NeATeJIbHOCTH U IPUMEHIIOTCI JIJIs
CHIKEHHsI cTpaxa mepes IPeCcTYIHOCThI0 B 00IIecTBeHHBIX MecTax. Hame-
PBI C MCKYCCTBEHHBIM HHTEJIJIEKTOM HAMHOI'O0 TOYHEe, YeM TPAaIUITHOHHBIE
CHCTEeMBI, IIOCKOJIbKY OHM COBEpPIIAIOT B Pa3bl MEHbBIIE JIOMKHBIX OIIHOOK,
BBEISBAHHBIE (PAKTOpPAMI OKPYIKAIOIIEeN Cpelbl, TAKUMU KaK JIBHKYIIASICT
BeTKAa C JiepeBa MJIH MYCOpP, PA3HOCIIIUNICA II0 aBTOCTOSIHKE, KOTOPOI'0 BHU-
JIeoKaMepa MOKeT HMIeHTH(MUIIMPOBATH KaK dejoBeka. B mobOaBieHme K
9TOMY, MCKYCCTBEHHBLIM WHTEJJIEKT aHAJHU3UPyeT BCIO IMOJIYUeHHYIO IH-
opmarmio ¢ KaMep BHOEOHAOJIIOAEHUS W CPABHHBAET €€ CO MHOTHMU
MUJIJIMOHAMHU JSTAJIOHHBIX M300paskeHUH, KOTOphle OH 00pabaThIBaeT JIs
0os1ee appeKTUBHOTO O0OHAPYKEHUS IPECTYIHUKA MJIN OIIACHOCTH. JTO 3a-
METHO CHHMIKaeT KOJIMYEeCTBO JIOKHBIX cpadareiBanuii [3, C. 380—385].

B 2022 r. Ilepmcrkasa xommaums TrafficData, ocmoBammas B 2019 r.,
CUMTAETCS OJHOM M3 CaMBIX IIePCHEeKTUBHBIX KOMIAHUHN B cepe IIpuMeHe-
HUS KWCKYCCTBEHHOTO HHTeJLIeKTa B BuUAeoHaO/momeHnu B kadectBe WMTC
(MHTeJJIEKTyaJIbHO-TPAHCIIOPTHASA cucTeMa) ¢ BeIpyukoit 300 mMuaH pyOJsieit
[4]. Ux pemenns mo obmapy:xkenuoo JTII, ¢ mocaemyroiimm BBI30OBOM CO-
TPYOHHUKOB IIOJHUIIMKA K CKOPOM IToMoIH, peanudyiorcs B Mockse, CaHKT-
ITerepOypre, Ilepmu, Tromenu, Mpryrcre, Bopore:xe, Xabaposcke, Caie-
xapnae, TobOosbCcKe, a Tak:Kke Ha Joporax APYTHUX cTpaH, Takux kak Kapa-
nib, bpasunusa, Typuus u Y30ekucran, B HAYYHBIX IIEJISIX — PEATHU3YIOT
yHuBepcuteTsl bemopyccun n Tamxukucrana. Kpome merexiuum JITII u UC
(upesBBIUYAiHAS CUTyallWs) KOMIIAHHUSA IIpeajiaraeT peIlleHus B 00JIacTu
yIIPaBJEHUS CBETOPOPHBIMH OOBEKTAMH M MOHHUTOPHHIA TPAHCIOPTHOIO
nemskxeHud. IlocoenHue qBa mpoekTa pemramoT OpodJeMy 3aTopa Ha Joporax
KPYIIHBIX TOPOJOB, TaKiKe IIOMOraloT IPUOJHU3UTHCA K IIOJIHOM aBTOMATH-


https://coollib.net/b.usr/Andrey_Vladimirovich_Kurpatov_Chetvertaya_mirovaya_voyna._Buduschee_uzhe_ryadom.pdf
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3UPOBAHHOI CHCTeMe YIpPaBJICHHS OPOKHBIM ABM:KeHueM. Jy1a peasmsa-
MU 3TUX TPeX IIPOeKTOB KOMIAHU co3maJja deThipe mpoaykra: TrafficDa-

Puc. 1. Coop maHHEBIX Ha HmepeKpecTKe

TrafficData Macro — npenHasHaveHa ajsd coopa M aHaJIu3a IapaMer-
POB TPAHCIIOPTHBIX IIOTOKOB M IIEIIEXOJI0B ¢ KaMep BHIeoHAOIoAeHusa (1
IIp. ICTOYHMKOB JAHHBIX) B peaJbHOM BPeMeHH, a TAKyKe IIPeIOCTABJICHIS
9THX MAHHBIX B HATJISIHOM BHJE, IJIs IPOrHO3UPOBAHUS JOPOKHONA CUTYya-
IIAH C IEJIbI0 BEIPAOOTKH PEIIeHHH II0 YJIYYIIeHHI0 MOOMJILHOCTH Hacee-
ausa. TrafficData Edge — ycrpoiictBo 1 mmporpamMmmHoe obeciieueHme, IIpes-
Ha3HAYEeHHOe JIJIsI MOHUTOPHHTA U YIPABJICHHUS TOPOKHBIM IBHKEHHEM, a
TaK:Ke JeTeKIIMY MHIIMIEHTOB HeIIOCPeICTBeHHO Ha o0bhekTe. B kauecrse
WCTOUYHHUKA BUAe0 uciobayercs IP kamepa. Baaumogeticrsue TrafficData
Edge u rouTposiepa cBeToopHOro 00bEKTa Peain30BAHO IO IPOTOKOJIY
TrafiCam, 4To 103BOJISIET JIETKO €r0 BCTPOUTH B yIpaBJeHHe CBeTOOpOM
BMmecto BugeomerekTopoB TrafiCam mam CitiLog. TrafficData Land — I1O
(mporpaMMHOe obOecredeHme) OJIS OIIpeIesIeHIs BCceX ImapaMeTPOB TOPOIK-
HOTO JBHUKEHUsS II0 BUIE03AIINCIM C Ha3eMHBIX KaMep BHUIe0HaOII0IeHMI.
Pemtenne paspaboraHo s Tex, KoMy TpeOyeTcs AJIUTEeIbHOe BpeMs (CyT-
KaMM) BECTH II0JCYEeT aBTOMOOMJIEH M IIeIIexX0q0B C MHOKeCTBA CTalloHap-
HBIX KaMep W BBIBOIUTH PEe3yJIbTATHI II0 MOHUTOPHUHTY JIOPOKHOIO IBUKE-
HHuA B cooTBeTcTBHEe ¢ npukazom MwunaTpamca PO Ne 479. JlamHasa Bepcus
paboTaer ¢ 3aIUCAME ¢ KaMep C Pa3JINIHBIX paKypcoB, KpoMe BHIa CBEPXY.
TrafficData Air — I1O gis omeHKH JOpPOsKHOTO TpaduKa U IIapaMeTpoB I0-
POYKHOIO IBUKEHNS, IIPeIHA3HAUeHHOe IJIsI KOMIAHNIM, KOTOPhIE IIPOBOISAT
OOJIBIIIOE KOJIMYECTBO TPAHCHOPTHBIX M3BICKAHUN C IIOMOIIBI0 KBaIpPOKO-


https://trafficdata.ru/road-traffic-monitoring/
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IITEPOB, 3AHUMAIOTCS TPAHCIIOPTHHIM ILIAHMPOBAHME W MOEJIHUPOBAHUEM,
paspaborrkoii KCOJIJ] (xKommexcHas cxeMa OpraHU3alldH JOPOIKHOTO
memskenns) u IIKPTHU (mporpaMma KOMILJIEKCHOIO PAa3BUTHS TPAHCIIOPT-
HOM MHPPACTPYKTYPHI).

BonpnmecTBO yeTaHOBJIEHHBIX BHIEOKAMEP MCIIOJIB3YIOTCSI HCKJIIIOYM-
TeJBHO JJIS 3aIIMCHU OTPOMHEIX 00BeMOB JaHHBIX, ogHako 99,9 % Bumeoap-
XMBOB He IIPeCTaBJISAIT cO00M HUKAKOTO IIpaKTUdecKoro narepeca. Hairu
KOHKPEeTHOE COOBITHE B BHEOApXHBe 0e3 HCIIOJIb30BAHMS HCKYCCTBEHHOIO
MHTEeJIJIEKTAa KpalHe CJIOMKHO: IJIsI 00padOTKM T'MIaHTCKUX 00HEeMOB BHJIEO-
nHPOPMAIIMH TPeOOBAJINCH BBICOKOIIPOM3BOAUTEIbHBIE KOMIILIOTEPHI. Te-
Imepb BUIEOKAMepPhl MOTYT 00y4YaThCs HA Pa3MeUYeHHBIX TAHHBIX, a TaKiKe
Ha HOBBIX JAHHBIX, YTO IIOBBIIIAET TOYHOCTH BHICOAHAIN3A U II03BOJISET
o0OHApPYKHUBATh MMEHHO T€ COOBITHS, KOTOPhIe MHTEePECYIOT II0JIh30BATEJIA.
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Benwiii Hukonain Bnagumuposuya

Cauxr-IlerepOyprekmii rocyJapCTBEHHBINA YHUBEPCUTET
IPOMBINIJIEHHBIX TEXHOJIOTUU U JU3aiiHa

Hayumsiii pykoBoguTeIb — KAHAUIAT (PU3UKO-MATEMATHIECKUX HAVK,
nmorenT kadenper UuYC A. A. JKuxapesa

ITPOBJIEMBI ABTOMATU3AIINUA YIIPABJIEHUSA
OBPA30OBATEJ/IbBHBIMU ITPOITECCAMMU
N IIYTN UX PEIIIEHNUA

Crenys BceoOllel TeHOEHIIMM K aBTOMATH3AIMH PA3JIMIHOTO poaa
IIPOIIECCOB, IIPOTEKAIIINX B COBPEMEHHOM 00IIecTBe, cdepa 00pasoBaHUS
CTAJIKUBAETCS C PAIOM IIpo0JsIeM, 00yCJIOBIEHHBIX €€ CIIeITN(PIKOII.

ABToMaTH3alua yHOpaBJeHUS HEIIOCPEeICTBEHHO 00pa3oBaTeJIbHBIM
IIPOIeCCOM, KaK OCHOBHBIM, HE CTAHOBUTCS MCKJIIOUEHHEM, YTO 00yCJIaABJIU-
BaeT HeOoOXOOUMOCTb €r0 KOMILJIEKCHOTO KCCJIEJIOBAHHUS C IeJIbI0 BBISIBJIE-
HUsI HanboJiee cepbe3HbIX IIPO0JIeM U IIOMCKA IMyTeH uX perreHus [1].

Bamaya yupaBiieHHs 00pas30oBATEJILHBIM IIPOIIECCOM, IO CBOEH CYTH,
SIBJIETCA 3aJavell paclpeeseHUs PecypcoB, MMEIOIIeld Pl cIermguye-
CKUX orpaHumyeHmii. B mamHoMm ciydae Ion ompenesieHHEM «cIielrrudide-
CKHe OTpaHUYEHHUSI» IIOHHMAIOTCA WHIWBUIAYAJbHBIE KOJHUYECTBEHHBIE U
KadeCcTBEHHBIE ITapaMeTphl paclipefieliieMbIX PecypCcoB, XapaKTepHbIe HC-
KJIIOYUTEJILHO JIJIA paccMaTpHBaeMoOM HIpeaMeTHOir oOsactu. B kadecTtBe
IIPUMEPOB IIOMOOHBIX OTPAHMYEHUI MOMKHO PACCMAaTPUBATH YHCJIEHHOCTH
yUeOHBIX TPYII, KOJIMYECTBO YACOB HA KAKIYI0 KOHKPETHYIO JUCIIUILINHY,
IPeayCMOTPEHHYI0 y4eOHBIM ILJIAaHOM, HATPY3Ky IIpelogaBaTesiei, MHIU-
BUAYAJbHYIO TPAEKTOPHUIO 00yUYEHMs, CTelIeHb TeXHUYECKOM OCHAIIEHHOCTH
ayIuTOPUHU U T. .

Pemras mamnyio 3amauy B oOIieM Buae, IpHHHUMAas 3a 00BLEKT aBTOMA-
TH3AIIMU HEIIOCPEICTBEeHHO YUYeOHBIM IPOIlecC, a pacIHucaHie 3aHITUH 3a
MHOKECTBO ee pelleHuii, o0padaTeIBaeMble JaHHEIE, OIIEPUPYs TEPMUHOJIO-
ruell MOJeJIMPOBAHUSA IIPOIIECCOB, MOKHO yCJOBHO pa3lesiuTh HA CYITHO-
CTU-peCcypchl, CYHNIHOCTH-3aJa4M, CYIIHOCTH-OTPaHUYEeHUS U CYI[HOCTHU-
peleHns.

Hamnpumep, k cylrHocTsaM-pecypcaM MOTYT OBITH OTHECEHEI IIperogaBa-
TeJU W ayOUTOPUU, K CYITHOCTSIM-3azadaMm (KaK CYIIHOCTH, SIBJISIOIIHECST
azgpecaTaMy paciIpenesiseMbIX PeCYpPCOB U OIpPeIe IAIINMUI X TpedyeMoe
KOJIMYECTBO) — I'PYIIILI ¥ JUCIIUIIJINHEI, K CYIIHOCTAM-OTPAaHIYeHUIM — Xa-
pakTepHu3yoIne HAOOPHI JaHHBIX O IIapaMeTpe BPeMeHH, U K CYIITHOCTSIM-
pelreHusaM — MHOYKECTBO PeIlleHrH KaiKJI0H KOHKPEeTHOH 3amaun [2—4].
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HeobOxommmocTh crcTeMBbl aBTOMATHU3UPOBAHHONM 00paOOTKM JAHHBIX U
pacmpeeseHns PecypcoB B JAaHHOM IIpoliecce 00yCJIOBJIeHA YpPe3BBIYAHO
OOJBIIEM 00BEMOM Pa3HOOOPA3HBIX, 3aYaCTYI0 HECTPYKTYPHUPOBAHHEIX,
JAHHBIX, 00pa0d0TKa KOTOPHIX BPYYHYI0 HeN30€KHO IPHUBOIUT K IIOSIBJICHIIO
IIPOTUBOPEYNII U KpUTHUYEeCKUX oirurbok. Crcrema ke II03BOJISIET aBTOMA-
TUYECKH (pOPMHPOBATH MHOYKECTBO PEeIlleHUil 3aJayM, COTJIACHO IIapaMer-
paM, ompenessieMbIM €e OIepaToOpoM, IeHCTBYS IIPH I9TOM HEeCPaBHHMO
ObICTpee UessoBeKa M MPAKTHYECKH HCKJIIoYAasi BO3MOKHOCTH OIITHOKM, 00Yy-
CJIOBJICHHOH YeJIOBeueCcKuM parkTopom [2—4].

PaccmarpuBass MHOKECTBO pelleHUH 3aadd, IIPeaCTaBJIsSIoNiee Co0O0M
HEKOTOPOe KOJHYECTBO BAapPHAHTOB pacIIpeesIeHIs PeCypCoB BHYTPH IIHK-
JIMYHOTO BPEMEHHOI'0 MHTepBaJja, MOKHO CTOJIKHYTHCSI C HauOoJIiee 3HAYU-
TeJILHOI IIP00JIeMOM aBTOMATHU3AIINH 00pa30BaATEILHOI0 IPOIecca — OIeH-
KOM pe3yJIbTaTOB PAOOTHI CUCTEMHEL.

[IpryrHa BOSHUKHOBEHHS JAHHOM ITPO0JEMBbI — HAaJIWYME MHOKECTBA
pellleHu 3aaa4vi, BAPpUATHBHOCTL paciipenesieHus pecypcoB. Tak kak 3a-
Jadya pacupelesieHus PecypcoB He IpeaycMaTpHUBaeT eIUHCTBEHHOIO pe-
IIeHUsI, OHA IIOPOKIAeT OPYIyI 3agady — 3agady OIeHKH pPe3yJIbTaToB
pelleHus npeasiayie [1, 4].

JIIs1 OoIleHKM 9THX Pe3yJIbTATOB HEeOOXOOMMO OIpeaeINTh HEeKOTOPHIH
KPUTEPUNA MJIA KOI(PPUIIMEHT, TO3BOJIAIONININ YUCJIEHHO OIEHUTH apdeK-
TUBHOCTh paboTel cuctembl. OipeneseHne mOAOOHOIO ITOKA3aTeJId M ero
aHAJIU3 SBJIAETCS pellleHueM IIPOoOJIEMBI OIIEHKH pe3yJIbTaToB paboThI CH-
CTEMBI, OJHAKO IIOPOKIaeT BO3MOMKHOCTDL IIEPECMOTpa aJIropUTMa ee pabdo-
THI, T.K. BEPOSATHOCTE CYIIECTBOBAHMS 0Oojiee op(peKTUBHOIO BapHaHTa pe-
IIeHus: Oo0ycJaaBJIMBAET HEOOXOOHMMOCTh B €ro HAXOKICHHH WJIN
JIOKAa3aTeJIbCTBA €r0 OTCYTCTBHSI.

Orenra pe3yabTaToB pabOTHI CHCTEMBI IIPEIOCTABJISET IIIMPOKKE BO3-
MOYKHOCTH JIJISI 9KCIIEPUMEHTHUPOBAHHS C €e aJITOPUTMOM Pa0OTHI M €ro IIa-
pamerpamu. Takum o0pas3om, IIyTeM MHOKECTBEHHOI'O0 MOJIEJIHUPOBAHUS
IIOCTPOEHUS PeIleHuH psaga UAeHTUIHBIX 3a/1a4 C MIeHTUYHLIMU ITapaMeT-
paMu, MOKHO BBISIBUTH XapaKTep BJIHIHHSA HACTPOEK CHCTEMBI Ha ee a-
(pekTHBHOCTE 1 000CHOBATH UX M3MEHEeHHe U JOPa00TKY MJIN COXpPaHeHNe B
IIepBOHAYAJIILHOM Buie [4].

Ci0HOCTD OIMMCAHHBIX IIPO0JIEM, Ipeskae BCero, o0ycJIOBJIeHA Heoo-
XOOWMOCTBIO IIOMCKA M IPOBEPKH Ha COBMECTHMOCTH PA3JIMUHBLIX HHCTPY-
MEHTOB JUHAMMUYECKOI0 ITPOTrPaMMUPOBAHUS U BBHIYUCJIUTEIBHON MaTeMa-
TUKN, HEOOXOOUMBIX IJsa ux pemenusa. Cam mporecc HACTPOMKH U
JIOpabOTKU CHUCTEMBI MMEET CXOICTBO C IIPUHIIAIIOM Pa0OTHI TeHepaTHBHO-
cocta3aTeabHBIX HelipoHHBIX ceTeil (GAN). Ecau paccmatpuBaTth cuctemy
bopMUpoBaHMSI MHOMKECTBA PEIIeHH U CUCTEeMY MX OIeHKH KaK IBa dJIe-
MEHTA, COCTABJISIOIINX TPETHIO, eIUHYI0 CUCTEMY, a Pe3yJbTaT PadOThI BTO-
PO IIOPOKIAeT M3MEHEeHNe B aJIrOPUTMe PaAOOTHI IIEPBOM, CTAHOBUTCS OYe-
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BUIHOM aHAJIOTHS C T€HepaTopoM M JUCKPUMHUHATOPOM, HCIIOJIb3yIOIIHNMIU-
cs B MOJEJIN TeHepaTHUBHO-COCTA3aTeIbHBIX CeTeH.

Taxkum o0pas3om, MCXOASA M3 BCEr0 BBINIECKA3AHHOIO, MOMKHO CHeJIaTh
BBIBOJ, UTO IIPOOJIEMBI aBTOMATHU3AIIMH 00Pa30BATEJIBHOTO IIpoliecca 00y-
CJIOBJIEHBI KaK HEOOXOIMMOCTBIO OIIEHKU pPe3yJIbTAaTOB PAOOTHI CHCTEMEL,
TaK ¥ CAMUM HAJHYHEeM 3TON BO3MOKHOCTH. C IIeJIbI0 IIOJIyYeHHs Kade-
CTBEHHOI'0 pe3yJIbTaTa M HamOoJIbIel adp(peKTUBHOCTH HEOOXOIMMO IIPO-
BOJUTH IOMOJIHUTEIbHYI0 HACTPOUKY CHUCTEMBI 10 MOMEHTA IIOJIYIeHMs I10-
Kasaressd oQPQPEeKTUBHOCTH, COOTBETCTBYIOIET0 TPEOOBAHUAM, K HEMY
OpeIbaBasIeMbIM. B TO ske BpeMms, HaJIWYHe 9THUX IIPO0JIEM CTUMYJIHPYET
IIPpUMEHEeHNEe MOIIMHLIX HWHCTPYMEHTOB IIPOrPAMMUPOBAHHNS ¥ BBIUKCIIH-
TeJIbHOM MaTeMATHKH, KOTOpPhIE B IIPOIleCCe UX YCTPAHEHUS CIIOCOOHBI IIPH-
BeCTH paboTy CHCTeMbI Ha BBICOUAMIINI YPOBEHL TOUYHOCTU U 3(pPEeKTUBHO-
CTH.
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Bepeaun Anexcaunp IOppesuu

Camnkr-IlerepOyprckuii rocyapCcTBEHHBIN YHUBEPCUTET TEJIEKOMMYHUKAITHA
uM. npod. M. A. boru-Bpyesuua

Hayumprit pykoBOIUTE b — KAHAUIAT TEXHUUYECKUX HAYK, JOIIEHT

radenps [IporpamMmmvuoil nH:KeHepHUY U BeraucauTe bHOM TexHuku 1. Y. Benas

AJITOPUTM KJIACCUOPUKAIINN CETEBOI'O TPA®UKA
HA OCHOBE MAPRKOBCKOU MOJAEJIN

MainnaHOe 00yUYeHHe M CTATHCTUYECKHEe MOAXOObI CUMTAIOTCS 0oJjee
IEePCHEeKTUBHBIMH 1 YCTOMYHUBLIMH K IIHNQPPOBAHUIO, KOHPUICHIINAILHO-
ctH, o0(pyckarmu mporokosoB. Kmaccmduraims cereBoro Tpadura ompe-
JessieTcs KakK IIPOIecC aHajm3a IIOTOKOB TpaduKa M OTHECEHUs MX K pas-
JUYHBIM KATEropusaM CeTeBBhIX MNPHUJIOMKEHHH, YTO SABJSETCS BaKHOM
3aJiadyeil BO BCeM IIpollecce yIIPaBJICHHS CeThbI0 M oOecredeHns 0e30II1acHoO-
ctu. OOHAKO MOABJICHIE PA3JINYHBIX HOBBIX IIPHUJIOKEHNIH, TAKUX KaK MHO-
romoJib3oBaTesibckue omavH-urpel, P2P IPTV u mpouee, mesaer HeBO3-
MOKHBIM HIHTUPUKAIINIO KJIACCHYECKUMHU KJjaccuduxaropamum [1],
OCHOBAHHBIMM HA IIOPTAX TPAHCIOPTHBIX IIPOTOKOJIOB WJIA IIOJIE3HOM
Harpys3ke makeToB. bosiee Toro, paspaboTka MeTOJ0B MAaCKHPOBKHU Tpadu-
Ka, TAKNX KaK MHKAIICYJIAIINS IIPOTOKOJIOB, INMM(poBaHHASA Iepegada U
TPAHCIIOPTUPOBKA Yepe3 HecTaHIapPTHHIE HMOPTHI, eIlle OOJIbIlle 3aTPyaHSIeT
kaaccuduraimio Tpaduka. [losTomy, YTOOBI PeIIUThL 9TH IIPOOJIEMBI, MHO-
rHe HCIOJIL3YIOT IMOOX0[ HA OCHOBE MAIIMHHOIO 00yUYeHHSsI, MCIIOJIb3ys CTa-
THCTUYECKHE CBOMCTBA CETEBOro TpaduKa B KadyecTBe IIPU3HAKOB IJIs
KJIaccucpuKanny Tpaduia.

B mamnoil crathe OymeT paccMOTpeH aHaam3 Tpaduka Ha ypOBHE IIa-
KEeTOB CeTEeBOT0 ITOTOKA. TaKoil ceTeBOIl IIOTOK BKJIIOUAET TaKHe IIPU3HAKHU
Kak MesKIIaKeTHOe BpeMeHH pa3Mep I10JIe3HOoi Harpys3ku. CBs3HBIE CKPBI-
Thle MAPKOBCKHE MOJEeJHW MOTLYT ONMCBIBATHL JUHAMUKY JUCKPETHO-
BPEMEHHOI'0 MapPKOBCKOTO IIpollecca [2], KOTOPBIH CBSA3LIBAET BMECTe He-
CKOJIbBKO OTIEJIbHBIX CKPBITBIX MapKOBCKUX momeJsieii. IlociemoBaTerbHocTH
MEKIIaKeTHOTO BPpeMEeHH U IOJIE3HOH HATPY3KH MOKHO PacCMaTpPHUBATh KaK
IBA B3aMMOJEHCTBYIOIIMX IIPOIlecca, a He KaK He3aBHUCHUMBIE, IT09TOMY
MOYKHO MOJEeJIMPOBATH 9TH JIBA CBOMCTBA C IMOMOIIBIO CBI3AHHBIX CKPBITHIX
MAapPKOBCKHX MojeJiell IJjst 0oJjiee JOCTOBEpHOro pacmo3HaBauust. Hisxe
(puc. 1) mpuBemeHa MOJIeJb KJIACCH(PUKATOPA HA CBSI3HBIM CKPBITHIN Map-
KOBCKUX MOJeJiel, IPUHUMAs B KaueCTBe BXOIHBIX JaHHBIX MEKIIaKeTHOI'O
BpeMeHHU U I10JIe3HOU HATrpPy3KU.
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MB
nocneao BaTesibHO CTb
CKkpbITble cnomn “

MH
nocneao BaTesibHO CTb

Puc. 1 Crpyxrypa riraccuduraTopa Ha CBI3HBIX CKPBITHIX MAPKOBCKUX MOJIEJIeH

B monenu niBe 1iemu MapkKoBa CBA3AaHBI MekAy cobOoit. Jlyis mesxmaker-
HOTO BPEMEHU WCIIOJIb3yeTCs IUCKPETHBIM HAOOpP CKPBITBIX COCTOSTHUIM:
V = {v,,v,,...vy}, roe Kammoe HabGIIOmMaeMoe 3HadeHue (f) MMeeT CBOE CO-

cTosTHUE X, € {1, V5, ... Uy }. JlJ1g mo1e3HOM HATPYy3KH TPUBOIUTCS HAOOD
U == {ul,uz, - uq{},

r7e HaOJogJaeMble 3HaUYeHUs: V, € {u,,U,,...U,,}. Takum obpa3om obpasyer-
csa M + N CKPBITBIX COCTOSTHUIA.

Marpuy mepexoma MO:KHO 3ammcaTh Kak (M + N) x (M + N), rme
KaKIbIM 9JIEMEHT B MATPUIE 03HAYAET BEPOSTHOCTDH IIePexoda M3 OIHOTO
COCTOSTHHS B JIPYroe

A= {a”— = P(xt = Sjlxt—l = Si’)}’

rme 1 <1i,j < N+ M, u 10/I3KHO YIOBJIETBOPSATH CJIEIYIOIIUM YCJIOBUSIM

N
Z a;=11<iLj<M+N,
j=1

Martpuiia omnrrbox B aBiseTcss HelIpepbIBHLIM pacapeaesieHneM, KOTo-
poe 03HaYaeT YCJIOBHYIO BEPOATHOCTH HAOJII0JaeMOM IIepeMeHHOM B COCTO-
SHUU Si. B IpuUBeIeHHON MOMOeJH II0CJIeI0BATEILHOCTA MEKIIaKeTHOIO
BpeMeHU MU II0JIe3HOH HArPy3KH MIOMUYUHSIIOTCS PACIpPeIesIeHUI0 MOIe TN
l'ayccoBoit cmecu [2]. Momenb, IpeacTaBagioNias HOPMAaJILHO pacipene-
JIeHHBIe CyOIIOIIyJIAIuK BHyTpu momyisdmuu. Camo pacipenesieHue Is
MEKIIaKeTHOI'0 BPeMEeHM HJIN II0JIE3HOM HATrPy3KU BBITVIAIUT CJIEOYIOIIUM
obpaszom:

dMB I:tlxt = S;-)MB;- = ﬁ=1 C:‘mN(dMB (ﬂ- Him. U?m)'
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JIas ®askIIoro THIa CeTeBOTO ITOTOKA CTPOUTCSA 00beIMHEHHAs CKPBI-
THIX MAPKOBCKUX MOJeJell CO CBOMCTBAMU MEKIIAKETHOIO BpPEeMEeHH Ha
YPOBHE MAKEeTOB 1 MOJIE3HOH HATPY3KH II0CJIeJ0BATEeILHOCTH HAOJIIOOEeHIH,
Y UCII0JIB3ys aJaropuTM BuTepOm m MaTpHIly mepexoia COCTOSHHUM, MOKHO
BBIUHCJIUTH BEPOATHOCTH KaKI0I IOCJIEeI0BATEIBHOCTH, a 3aTeM BBIIEJINUTD
TUTBI ITPUJIOYKEHUH U3 CJIOMKHBIX CETEBBIX TTOTOKOB.

Jna xpurepuss momesn ['ayccoBoii cMecH MOYKHO MCIIOJIb30BATHCS
BaiiecoBcknit mupopmarmonnsii kpurepuit (BIC). BaitecoBckuii ma@OP-
MAIIMOHHBIA KPUTEPUH — 9TO KPUTEPHUH IJIs OIIEHUBAHUA MOJEJIN OOBIYHO
HCIIOJIB3yeTCsI MEeTO[ HAXOMKIeHMsI MaKCHMyMa (PYHKIIUH IIPaBIOIOg00Ms,
3HAUYeHMe KOTOPOr0 MOYKHO YBEJIHYUTH J00AaBJIEHHEM IOHOJIHUTEIbHBIX
ImapaMeTpoB, B JAHHOM CJIydae BEIUYUTAHHE CJIOKHOCTH MOIEJIH, UTO MOYKET
OBITH OIIMCAHO CJIEIYIOIIIM 00Pa30M:

BIC(6,;) =logP(67|8,;) — ékﬁi-log'ﬂ-. 1<i<N,

rae 8;; 9To HOMep J-0i Mojesm ['ayccoBod cMecr MOJIeNIA CKPBITOTO CJIOSA I B

MoOoOgeJ I FayCCOBOﬁ CMeECHh — MOJEJIN 11 MOKEeT OBITH OIIMCAH KaK:
M

_ E T 2
B:’j - C:’m.jw(qr' ' u:'m.j- U:'m.j]
m=1
Jlnsa momenn momesin I'ayccoBoii cMecH B COCTOSIHMH 1, BRIOOP MOIEJIN
3aKJII0YaeTCsa B IOUCKe B 111 MAaKCHMUSAPOBAHNUA

BIC(8;,): 8; = argmax;BIC(6},).

VpaBHeHne MakcUMU3aIlAK OJIs1 MoAesiell HaAOJMIOOeHUH MIeHTUYHBI
YpaBHEHUIM CKPBITHBIX MAapKOBCKUX MOJeJiei, II09TOMY MOYKHO OIIMCATH
TOJIBKO BBIBOJ IPAMOM M 00PATHON PEKYPCUHU IJIsI CBSI3HBIX CKPBITHIX Map-
KOBCKHX MOJEJICH.

ITocmenoBaTenpbHOCTHL HAOIIOMEHUNA

0 = {AT, BT},

rae AT 00o3HaUYaeT mocies0BaTeILHOCTh MEKIIAKeTHOr0 BpeMeHu, a B 060-
3HavaeT II0CJIeJOBATEJIbHOCTh MOJIe3HOM Harpy3ku. P(x;.,|x:, ¥:) — aTO Be-
POATHOCTH Ilepexo/ia U3 OJHOI'0 COCTOSIHUSA IPYroe B II0CJIeJ0BATEJIbHOCTH
MesKIIaKeTHOTO BpeMeHU, P(V..,|X;,V:) — 9TO BepOATHOCTh Iepexojia B CO-
CTOSTHWE TI0CJIeJOBATeJIbHOCTU I10JIe3HOM Harpyskwu, rme P(x;) m P(y,) Be-
POSTHOCTH TIOCJIEJOBATEJIbHOCTH MEKIAKeTHOTO BpeMeHW U II0JIe3HOMU
Harpysku. Kasayio mociemoBaTe JbHOCTE MOKHO OIIPeIeINTh KaK af U af .
N3 sToro ompenessgercsa popMysia peKypCHH:

ﬂ'f+1 = P(At+1|xt+1jﬂ‘ a’fa’fp(xﬁ1|xt,yt)dxtdyt
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@l = P(Beyy|¥ess) ﬂ‘ af af P(Vesq|Xe, V) dx,dy,

OGpaTHBIE peKypCHU JIs CTAHJAPTHBIX CKPBITHBIX MAPKOBCKUX MOJE-
JIeHi OIpeaeJIsioTCs CJIeIYIONIM 00pa3oM:

B, = f BeP(Syoy|Sy)P(OF, 1[Sp12)dS;

OOpaTHBIe PEKYPCHUM [IJIsI CBSI3HBIX CKPBITHBIX MAPKOBCKHX MOJEJIeH
IIJIs Ha0OPOB MEKIIaKEeTHOI'0 BPeMEeHM U II0JIE3HOM HATPY3KU HMeeT CJIedy-
TOIIH BUJI:

BE‘ - P(GE+1|ST:J
Be = ﬂ‘P(AL1-B§+1|xr+1-}’t+1)P(xr+1-J’r+1|xt-J’r)dxtﬂd}’tﬂ

Hcmonb3oBaB HaOOP MOCJIEIOBATEILHOCTEH MEMKIIAKETHOIO BPEMeHU
¥ TI0JIE3HOM HATrpy3KM B KAYecTBe BXOMAHBIX JAHHBIX MapKOBCKON MOIEJIH,
BBEIUMCJIUB OIIEHOYHOE 3HAYeHHe HCII0JIb3ysd aJaroputMm(irytb) Butepou
C HAXOKJIEHUEM BEPOATHOCTEN COCTOSHUM II0CJIeJIOBATEJIHbHOCTEU AJITOPUT-
Mmom forward-backward mMosxHO HOJIydMTh HpPeIOJIOMKEeHNe THUIEe HAHHBIX.
B urTore mpemocraBieHHas MaTeMaTHYeCKass MOJEJIb IIPeICTABJISeT KJIAc-
cupUKATOP CceTeBOro TpaduKa, KOTOPBHIM [IOJIKEH HIeHTUPHUIIIPOBATH
C TOYHOCTBIO 0T, IIpuMepHo, 80 % u GoJiee.

CroHcoK MCnoJIb30BAHHBIX HCTOYHHUKOB

1. Content-aware Internet Application Traffic Measurement and Analysis / Choi
T., Kim C., Yoon S. [et al.]. / IEEE/IFIP Network Operations & Management Sympo-
sium, NOMS. 2004. Vol. 1. P. 511-524.

2. Rezek 1., Gibbs M., Roberts S. J. Maximum a Posteriori Estimation of Coupled
Hidden Markov Models, Journal of VLSI Signal Processing-Systems for Signal, Image,
and Video Technology. 2000. Ne 32(1). P. 55-66.

3. Rezek 1., Roberts S. J., Sykacek P. Ensemble Coupled Hidden Markov Models
for Joint Characterisation of Dynamic Signals, Ninth International Workshop on Arti-
ficial Intelligence and Statistics. 2003. P. 233—-239
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INMUOPOBAA KPOCC-KOMMYTAIINA
OPTICAL TRANSPORT NETWORK

CoBpeMeHHBIH MUp IIPEACTaBJISAET U3 Ce0sI CI0MKHYI0 M JUHAMUYECKYIO
CHCTEeMY WJIM UX COBOKYIHOCTH. J[MHAMMKa HaIlel :KHU3HU OTPpaKaeTcs Ha
TeMmnax paboThl M PA3BUTUSA KHU3HEHHO BAKHBIX OTpPacjiell COBPEeMEHHOIO
obmrectBa. B manHO# cTaThe paccMaTpuBaeTcs Kak UMEHHO CTPEMUTEIbHOe
IBUKEHHs o0ImecTBa B obsactk muHoBaluil u IT-chepy ysBenumumiam oone-
MBI IIOTPEO0JIIeMOro HaMM TpadguKa M KaKue pelleHus Ipejjaraer CeKTop
TeJIEKOMMYHUKAITAN.

Kasxaeiit u3 Hac exxeMUHYyTHO MeHepupyeT o0beM Tpadgpura. 9TO MOKET
BBIPAYKATHCS B COOOIIEHUAX, JIAUKAX, IIPOCMOTPAaX, PEIIoCTax, TPAH3AKIIMIX
M T. . — IOCJIy*KHOH CIIMCOK KpaliHe Beauk. Hac, kak aboHeHTOB, 00C/Iy K-
BaeT, cepBep IIpoBaiijepa, MMEHHO OH IIPEeIOCTABJISIeT Ha HAaIlle TepMH-
HaJbHOE YCTPOMCTBO TOT KOHTEHT, KOTOPBLIM MBI 3alpallMBaeM B JAaHHYIO
MuHyTy. CepBephbl 0a3bl JAHHBIX CBSI3aHBI ME:KIy COOOI OIIpeaesIeHHOI ce-
THI0, KOTOpas HOJIy4Ynja HadBaHHe TPAHCIIOpTHOH cetu. Ilom TpaHciopTHOI
CeThbI0 MOHHMMAIT COBOKYIIHOCTH BCEX PECYPCOB, BBHIIMOJIHSIIOIINX (PYHKIHAH
TPAHCIIOPTUPOBAHUS B TEJIEKOMMYHUKAIIMOHHLIX ceTax. OHa BKJIHOYAET He
TOJIBKO CHCTEMBI Ilepegadr, HO X OTHOCSIIMEeCS K HUM CpeJCcTBa KOHTPOJII,
OIIePaTHUBHOIO IIepeKJIIOUeHHns, YIpaBJieHus, pedepBupoBanus [1]. Tpawc-
IOPTHASI CeTh oOecIieurBaeT Iiepenady CHUTHAJBHONM M II0Jb30BaTeJILCKOM
nHPOPMAIIUH MEKIy KOMIIOHEHTAMHU CEeTH peau3alluyd JIOTHKHU YCJIYT.
EcrecTBeHHO, MMEHHO B 9TOH CeTH KOHIIEHTPUPYIOTCS OOJIbIIINE IIOTOKH
IAaHHBIX, U Ha UX OOCIy:KHBaHHEe, IIepenady, oOpabOTKy HY:KHO COOTBET-
CTByIOIllee 000OpyHoBaHHe, KOTOpoe OymeT MMeThb XOPOIIYH IPOIYyCKHYIO
CIIOCOOHOCTD M IMPO3PAYHOCTH KOMMYTAIIH.

C orkprrrueMm TexHosiorur DWDM, Mup moHsJI, YTO BBITAIMAII CUACT-
JIUBBIN OMJIET, M HadaJl aKTUBHO €r0 BHEIPSITh — OITHUKA II03BOJISIET Iepe-
JTaBaTh MHOIO, JaJIeK0, KauecTBeHHO 1 HajeskHo (0esommacHo). Obopymosa-
Hue DWDM cranm wmcmonb3oBaTh B MATHCTPAJBHBIX CETAX, COEIMHSIS
TAKUM 00pa3oM 0a30BbIe CTAHIINM, 0a3a JaHHBIX U T. 4. VI B cuiIy TOro, 4TO
paboTa MPOMCXOIUT C II0JIb30BATEJILCKOM MHQOPMAIIMei, TO MBI II0JIyJYaeM
TaKkylo IIpo0dJIeMy KaK Pas3HOIIEePCTHOCTh TPpaduKa, KOTOPBIHA ImepegaeTcs IIo
CeTH, — KaKIbIM IIPOTOKOJI UMEEeT CBOM YCJIOBHSI PAaOOTHI, IporpaMMHOEe 00-
CIIysKMBAHIE — C TOUKHW 3PEHUS IIepeIadyy 10 MArucCTPaJbHBIM CEeTsIM, II0/-
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CTPOMKA IIOJ KaKIOTO OTIEJIbHOIO aOOHEeHTAa CTAHOBUTCSA TPYIOEMKOI,
HEeHAJIeKHOM 1 HedaPeKTUBHOM ¢ TOUKHU 3PEHIs pacIpeIeeHusl PecypcoB.
[TosToMy HJisg OOTHYECKHUX MArUCTPAJbHBIX JIMHUI ObLIA HPUIyMaHAa CBOS
tpaHcopTHasa cetb — Optical Transport Network, OTN — ontmueckas
TPAHCIIOPTHAS CeThb, KOTOpasl IIO3BOJISIET IIepenaBaTh JII000M BHUI Tpaduia
10 ONTHUYECKOM JIMHIUH CBA3Y ¢ MUHUMAJIbLHBIMI HACTPOMKAM.

OTN - ocHOBHAsI TEXHOJIOTHS IIOCTPOEHMS MATHUCTPAJILHBIX BOJIOKOH-
HO-OIITHYECKHX CeTeM CBA3M Ha CeTONHAIIHWN [eHb, CMeHHBIIAs
SDH/SONET [2]. lapHas TeXHOJIOTHS 34 OCHOBHOM IIPHMHIIUII IIepeIadun
KOHTeHTa OepeT KOHTeHHepHPOBaHHE II0JIb30BATEJIbCKOM HMHMOPMAIIUN B
CTEK IPOTOKOJIOB, KOTOPEIE PACIIOJIOMKEHEI B HePAPXUM.

Crex nmporoxosioB OTN

1. OoTudvecKkuit KaHAJ — HUYKHUNA YPOBEHB IPOTOKOJIOB.

2. Ilporoxor OPU — 0JI0K I10J1H30BATEILCKUX HAHHBIX ONTHUYECKOTO
kagaga miau Optical Channel Payload Unit — meoOxomum my1st paboOThI C
II0JIb30BATEJILCKON MHQOpMaIlimeil: oopadaThiBaeT pas3IMIHbIe BUILI TpPAa-
(puka, moaroraBJMBaeT MX OJIA IOCJEAVIONIEH Iepeqadvn/IIprueMy IO CeTH
(BBIpaBHHUBAHNE CKOPOCTEH U 1Ip.).

3. IIporoxosr ODU- 06siok maHHBIX omTH4Yeckoro kamasia mau Optical
Channel Data  Unit —  3aHmmaercss  MYJbTUILJIEKCHPOBAHIU-
em/nemyabTuILIeKcupoBanreM mpotokosioB OPU 1o ompenesieHHo#T ceTke
CKOPOCTeI, 3aBUCAIINX OT THUIA TpaduKa.

4. IIporoxkosr OTU- TpaHCHOPTHBIN OJIOK OITHYECKOTO KaHAJIA WJIHN
Optical Channel Transport Unit — oTBeTcTBeHEH BBl pacueT KOHTPOJIbHOM
cyMMbI KoHTedHepa, npucoenuaenns ¥ ODU kox mcopaBiieHMs OIIMOOK,
aTo kak npasuio koa-FEC u HemocpencTBeHHYyO IIepegady B JIMHIIO [3].

TaxkuMm oOpasoM, IpocIeauB Kak o0pabaThiBaeTcs JaHHBIE, MOKHO 34-
KJIIOYUTh, YTO II0Jb30BATEILCKUH TPA(PHUK II0 CeTH MAET IPO3PadHOo — T. €.
TeXHOJIOTUS II03BOJIAET IIepedaBaTh II0 TPAHCIIOPTHOM CeTH JaHHBbIE pas-
HBIX TUIIOB BHYTPU CTAHJAPTHBHIX KOHTEHHEPOB ¢ (PUKCHPOBAHHBIM BpeMe-
HeM JOCTaBKU. JTO TapAHTUPYET YTO BCE IIAKeThI, KOTOPhIe BOIILIU B CETh C
mepeaaIieil CTOPOHBI, 00d3aTeJIbHO BBIUAYT € IIPHUEMHOM, IIOTOMY YTO
JTAHHBIX KJINEHTAa HIYT IeJUMKOM OT IIYHKTA IepeladvH 0 IyHKTa IpHeMa,
a He pa30MBAOTCA HA IIaKeThl, KaK 3To mpoucxoauT B IP-ceTsx.
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IIpeumymecrea rexuosoruu OTN

1. Bo3aMoKHOCTE OIITUYECKUX JIMHUI CBA3W Pa00TATh C JIIOOBIM BHUIOM
Tpaduka.

2. Jlerkocts B MmacmrrabupoBauun cetu. [Ipu yBeamdeHNN KIIMEHTCKUIX
JAHHBIX IPOCTO OymeT miam cPOPMHPOBAH HOBBIM KOHTEHHEp WJIN Iiepe-
bopMupoOBaH yike UMEIOIINICS ¢ YBeJINIeHNEeM Pa3MepoB KOHTEHHEePOB.

3. 'mbrocts mamuoit cetu — texHosoruss OTN mosBossier mepenaBaTh
KJNEeHTCKHEe JaHHble Heo0sI3aTeJIbHO II0 TOMY KaHaJIy, B KOTOPBINT OHU OBbI-
JIX BeJeHbI, MOKHO ITPOTPAMMHO HACTPOUTHL CETh TaK YTOOBI, HAIIPHUMeEp,
CL2 mepemasasica mo kaHaay L4, T. e. BOBMOKHOCTb IIPOTPAMMHEO yIIpaB-
JIATH JaHHBIE — 9TO AKTUBHO HCIOJIb3YeTCA B PEKOHPUTYPUPYEMBIX MYJIb-
THUILIEKCOPAX ¢ BBOAOM/BBIBOIOM, KOTOPEIE CTOST B IIPOMEKYTOUYHBIX IIYHK-
TaxX — M TaK MBI OyJeM pa3BopavynuBaTh He BCe IMAKETHI, UYTO y HAC MMEIOTCSI B
OTU, a TobKO Te, KOTOPBIE BEIBOISATCS HA 9TOM CTOPOHE.

4. Taxxe mJaHHas TEXHOJIOTHS IIPEBOCXOIUT BCe OPyrHe B 00JIACTH MC-
IIpaBJieHus omnoOoK, Tak kKak Koa-FEC aBisaercs kpaiiHe Hae:KHBIM «KOP-
PEKTHUPOBIITUKOM» OIITNO0K — UcIIpaBiasa curHasibl ¢ BER pasubiv 10-2.

5. U, uto "e menee cymecrtsenno, OTN Oeper Ha cebs 0TBETCTBEHHOCTH
3a Iepegavy II0JIb30BaTeJILCKUX JAHHBIX, U IIepelaeT OT Havaja JIMHUU B
KoHeIl, 0e3 Ipo0JieHnd W IIoTeph HaKeTOB, Kak oTo mpoucxoaut B IP-ceTax.
9T0 00yCJIOBJIEHO TEM, UYTO C IEePUOTUIECKIME (BpeMeHHBIMI) N3MeHEeHMI-
MK o0Obema TpaduKa B JAHHOM TOUKH CETH — II0JIb30BATEJILCKUE IAHHBIE
OyOyT JOXOOUTH 0 HY:KHOI0 UM aDOHEHTA, a He TePAThCA IIe-TO IO JOPoTe.

Taxum obpasoMm, 3a texuosiorueit OTN ocraercsa Oymyiee, u IIpeamo-
JIOKUTEJIBHO ellle cBetrsiee ueM 3a IP-ceramu, Tak Kax B Mupe, riue Tpadpux
pacTreT ¢ apupMeTHUECKON IIporpeccueil — oTo KpaliHe HeHAIeKHbIE CEeTH, a
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COBpEeMeHHBIM a00HEHT X0UeT MoJIyJYaTh yeayru 3gech u ceiiuac, 1 OTN kax
pas3 s 9Toro u IIpuromHa. M BIoJHE BO3MOKHO, UTO JAHHAS TPAHCIIOPT-
Hasl CeTh CKOPO IIEPEKJIIOYNTCI U Ha IPYyTHe CeTH, IIOCTPOeHHbIe Ha OIITUKE,
"Hanpumep, Ha CWDM, kotophie Kak pa3 u OpegHa3HAYEHBI OIS 00CIY K-
BAHUS TOPOJICKUX WJIN JIOKAJIBHBIX CEeTEH.

Crucok UCIOJIB30BAHHBIX HCTOYHHUKOB

1. Generic functional architecture of transport networks. Recommendation G.805
(03/00). Approved in 2000-03-10. — 29 p.

2. Illudposasa kpocc-rkommytariusas OTN — T8 | DWDM-cucremsr (t8.ru). — URL:
https://t8.ru/?page_1d=6338&ysclid=19tsdvbefe388264578 (maTa obparleHus:
29.10.2022)

3. International Telecommunication Union // Optical Transport Network (OTN)
Tutorial. — URL: https://www.itu.int/ITU-T/studygroups/com15/otn/OTNtutorial.pdf
(mara obparmenus: 29.10.2022)
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PHYGITAL-ITPOABU:KEHUE B MAPKETUHT'E

PasBuTne 1 poBbIX TEXHOJIOTHUH TPUBEJIO K PACITUPEHUI0 BO3MOYKHO-
cTeil OmM3Heca W YBEJMYEHHUIO YHMCJIA MAPKETUHTOBBIX KaHAJIOB IJIs 0oJjiee
a(pperTHBHOTO B3aMMOMEHCTBHSI KOMIIAHHM ¢ morpeburesem. OMHMKA-
HAJBbHOCTL cefidyac y»Ke He IIPOCTO KOHIIEIIINS BCeoOheMJIIIIero Havaja
KOMMYHHUKATHBHBIX IIPAKTUK. OTO (PAaKT OYEBHIHOIO COCYIIECTBOBAHMUSI
IIBYX COBEPIIEHHO pa3Hbix MHPOB. C 0IHOM CTOPOHBI peaJbHbBINA MUP (pHU3H-
YeCKHUX 00BHEKTOB, OCHOBAHHLIN HA TAKTHJILHBIX OIIYIIEHHSIX W HeIocpes-
CTBEHHOM B3aMMOJIEUCTBUU, a4 C JAPYIrOM — MHUP BUPTYAJIbHBIU, TJe IIPO-
CTPAHCTBO (PAHTA3UH UM OMOBITA OUYEPUMBAETCS PaMKaMHU ITU(PPOBOI CpPeIIhI.
CocencTBo peaIbHOTO ¥ BUPTYAJILHOTO cefiuac HacTOJbKO TeCHOe, a KJIue-
BBIM MOMEHTOM TYT SIBJIIETCS ITU(PPOBU3AIINSA BCeX cep *KU3HU U OUEeBH/I-
HO, YTO COBPEMeHHBII ypoBeHb digital He B mosHOII Mepe oTpaskaeT IIOTeH-
I aJI JaHHOIO (peHOMeHaA.

Konmemmmma dgpumxuran (ot auri. physical + digital) mnm Tpamguirmd-
POBBIE TEXHOJIOTHM IIPEJCTABJISIET CO00H KOMILIEKC MAPKETHHIOBBIX KOM-
MYHUKAITUH, HAaIpaBJI€eHHBIX HA IIOJIydeHHe IIOTPEeOUTEeIMH YHUKAJIHLHOTO
uHTepakTuBHOTO ombiTa. Camo mmoHaTue «phygital» BomwIo B 00uxoxn ¢ Jjer-
kot pykm Kpumca Boiisa, reHepaJbHOr0 IHpPEKTOpa OPEHIUHIOBOIO
arearctBa Momentum Worldwide.

EcrecTBeHHO, UTO He TOJBKO HOBBLIE TEXHOJIOTHH IIOBJIMSJIN HA Pa3BU-
THEe TPamguIM@PPOBEIX KOMMyHukKanmii. KioueByio poJb ChIFpaad caMu
II0JIL30BATEJINM, B YACTHOCTH IIPEICTABUTEJIN CerMeHTa PBhIHKA ITOKOJIEHUS
Z, IJISI KOTOPBIX (PYHKIIMOHHPOBAHHNE B IBYX PEAJbHOCTAX SBJISIETCS HOP-
MO, a He 4YeM-TO YHUKAJIbHBIM.

Yro pmaer phygital-koMmMyHHKAIIIAM SBHOE IIPEMMYIIECTBO IIepes
KJIACCUYECKUMH HOAX0daMU K KOMMYHUKAITUSIM — 9TO MHTEPAKTUBHEIE pe-
IIeHUs, BUPTyaJIbHAsA W OOIIOJTHEeHHAas peaibHOCTb, BCE TO, UYTO IIPHHSITO
HaseiBaTh VAMR-TexHOIOrMsIMM, KOTOPBIE JaI0T WOW-3(p(eKT M 0CTAI0TCS
Ha IIHKe JIOSJIBHOCTU ¥ BUPAJIbHOCTH Y KOHEYHOI'0 II0JIb30BATEJIS UJIN KJIH-
eHrTa.

Oxomo 40% KJIMEeHTOB Pa3HBIX OPEHI0B OTHOCIATCSI K CeIMEHTY, Xapak-
TePUIYIOIIEMYCI TeXHUUYECKOM MOJKOBAHHOCTHIO, CIIOCOOHOCTBIO K OBICTPOI
00paboTKe U (pUIbTPAITH UH(POPMAIINH, IIpAarMaTUIeCKOMY IIOAXO0OY K pe-
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anbHocTH [2]. Mcmob3oBaHme MHTEPaKTUBHEIX phygital-koMmMmyHuKkaInii B
MAPKEeTUHIOBBIX CTPATETrusIX KOMIIAHWU CIIOCOOHO IIPHBJIEYL M yOEepPsKaThb
KaK IIOTpeOuTesiel, OTHOCSAIIUXCSI K IIOKOJIEHUWIO Z, TaK U Ty OOIIHUPHYIO
YacTh aygUTOPHUU, KOTopas 00JIaJaeT CXOKHMH C IIOKOJeHHUeM Z XapakTe-
PHUCTUKAM.

Phygital-TexmHomoruyu yopocTHUIM BOCIPUATHE PEKJIAMHOTO KOHTEHTAa
norpedurensvu. Hampumep, BHenpenme cepsuca IKEA Home Planner
II03BOJIMJIO KOMIIAHUHM BOBJIEYb OOJIbIIIe ITOTPeOuTe e Ogarogapsa BOSMOMK-
HOCTU IIpeIBAPUTEJIHLHOIO IIPOCMOTPa pPa3MelleHHs ToBapa B HHTepbepe
[3]. dpyruMm mpumepoM KCIIOJIb30BaHusA phygital-TexHooruit KoMIaHuaIMI
SIBJISIETCS IpPHMeHeHNe HEeKOTOPBIMI OaHKaMMK II0 COTJIACHIO IIOTPEeOHTeJIsd
CHCTeMbI OnonaeHTHQUKAIINYI. B 9TOM ciIydae mocjie CUYMTHIBAHUS TEXHOJIO-
ruei Face ID smiia kiamenra, eMy oTHpasJiigeTcs ITMQPPOBOI TAJOH C MH-
dopmalimeir o coTpygHUKE, KOTOPBIA OyaeT ero oocIyskuBaTh. B cBoio oue-
penb COTPYAHUKY TaKyKe IIPUXOJUT BCA HeoO0Xoammasa HWHQOPMAIIHUS II0
KJIMEHTY.

B samamupix crpaHax phygital-TexHooruii MCIoJIb3yoTcss B pabore
MarasuHoOB HoBoro tuna «Amazon Go», roe y moab3osaresein off-line Touer
€CTb BO3MOYKHOCTD OILJIATHUTHL TOBAp He Ha Kacce, a Yepe3 CBOM JIMYHBIN aK-
KayHT B MOOMJILHOM IIPHJIOKEHUHU yike Ha BbIXoJe m3 Mmarasumua [3]. Bia-
rogaps BHEIPEHHI0 HOBBIX TEXHOJIOTMH y 30H OILIAThI B MAaras3mHax
«Amazon Go» OTCYTCTBYIOT oOuUepeIH. JTO YBEJIUYHBAET HPUBJIEKATE]Ib-
HOCTH Maras3mHa B IJia3aX IIOTpeOuTesisd, a, CJIedoBaTeJbHO, 3HAUYNTEIHHO
BO3pacTaeT BEPOATHOCTh TOTO, YTO MOKYIIATeJb OTIACT IIPeIIlouTeHUe
MMeHHO MarasuHy «Amazon Go».

Biraromapss TakuMm cBouMM CBOIICTBAM KAaK MMMEPCHUBHOCTH, HEOT'PAHH-
YeHHOCTb KPEaTHBHBIX PeIlleHUi M MHTePaKTUBHOCTH, fashion-mumyctpus
ysKe He IIePBBIH o ABJSEeTCS OTHHM 13 IIePeJOBBIX 9KCIIePUMEHTATOPOB B
chepe mpmmenenmss phygital-texmomoruit. Ceitiuac AR-TexHosiormm wmc-
IOJIB3YIOTCS MOIHBIMH MarasuHAMU OJIs CTUMYJIHPOBAHUS ITOTPEOUTEII K
noxkynke. Tak, darmanckmii marasua Superdry B Bepimme obopymoBan
MHTEePaKTUBHBIM cMapT-3epKajioM. KinmeHThl MarasmuHa, UCIIOJIb3ys sKeCThI
PYK, MOTYT IPOCMATPUBATEH PA3JIMYHbIE MOJIEJIN M3 KOJLIEKIIUM, 9TO II03BO-
JIsIeT IIOCeTUTEJIAM MarasuHa BHPTYAJbHO IIPUMEPATH omesxay. Kpome To-
ro, CMapT-3ePKAaJIO IIPEJOCTABJIIET MHMOPMAIIMIO O I[BeTaX 1 pasMepax Mo-
Ieseil oIeskIbl, HHTepecyomux mokymnaresas [1]. Beé aTo cokparraer Bpems
IIOKYIIATeJIS Ha IIPUMEPKY OJEeKIbl 1 YBEeJIMYUBAET B JAJILHEHIIIeM IIaHC
IPHUOOPEeTeHnsI UM OO0JILIIIEro YHcjIa eIUHUIL ToBapa.

Phygital-rexmostoruu adppeKTUBHEI U B pecTopaHHOM Oma3Hece. ['naB-
Has ocobennocTh digital-pecropanos «KAJAHU» — mHTEepakTHBHOE MEHIO.
C momoIpb0 BMOHTHPOBAHHBIX B CTOJIBI CEHCOPHBIX IaHeJIel TOCTH PecTo-
paHa MOTYT CAMOCTOSTEJILHO JejIaTh 3aKa3bl, TAKKe MHTePaAKTHBHOE MEHIO
IIO3BOJISIET IIOCETUTEJIAM IIOHAOJJIIATh 34 IIPOIIECCOM IIPUTOTOBJICHUS
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0JIf0[T, TIPOYECTH OT3BIBBI M YBHUIETH OIIEHKHN OJIIOM, KOTOPhIe IMOCTABUIN PAa-
Hee Ipyrue rocTu pectopaHa. Ilomo0HbIe TEXHOJIOTHMN HE TOJBKO YBEJIMJU-
BaIOT KOHBepcHuio (B cpeqHeM 10 25 %), HO M CPeIHUN YeK 3a CUeT IIPOJaKI
JIOTIOJTHUTEJIbHBIX TOBApoB [1].

Oneo M3 TJIaBHBIX IIPEHMYINECTB phygital-KoMMyHMKAIMI — CHUKE-
HIe PacXo[I0B HA MAPKETHHT B IIepecyeTe Ha OJHOI0 IIOCeTUTEeJIS IIPU IIeH-
TPAJIN30BAHHOM yIIPABJIEHUH KOMMYHUKAIIUSIMH. ¥ BEJIMUYNUBACTCS CPEIHUII
YeK, pacTeT 00Ilee JHCJI0 IIOCEeTHTEJIeH, IIPUBJIeYeHHBIX YI00CTBOM M HO-
BU3HOUN IIPUMEHSEMBIX TEeXHOJIOTHH, TaK:Ke KOJIMYECTBO IIPOCMOTPEHHOI'O
IIOCEeTUTEeJIEeM TOBapa BO3pacTaer.

ILirocom BHenpeHus phygital-texmosoruit sBsieTcss yBeJIM4YeHUe IIPo-
XOOWMOCTH TOYEK IIPOdasK, 3aMHTEePeCOBAHHOCTL IIOTpeOuTes el KaK B TO-
Bapax KOMIAHUM, TAK U B e€e [esITeJIbHOCTH, YJIyYIleHne KJINeHTCKOTO cep-
BHCA, IIOBBIIIIEHHE Y3HABAEMOCTH M KOHKYPEHTOCIOCOOHOCTH OpeHmaa.
Takixe IOKyIaTe 0 CTAHOBUTCS JIOCTYIIHA HMCUEPIIHIBAIONIAS MHQOPMAITUSI
0 TOBape | [JIA €€ IOJIyUYeHUs He HY:KHO JOIIOJTHUTEJIHHO IPUBJIEKATDH IIPO-
masia. Off-line Touxa mpomasx TpeOyeT emuHOro IHQPPOBOrO PEIIeHHsS U
eIUHOM I(PpPoBOH MIATPOPMEI O YIIPABJIEHNUI BCEMH THUIIAMH KOHTEHTA
[1].

Pacmupenne TexHHYECKHMX BO3MOMKHOCTEH M yBeJHMUYEHHE YKCJIA IIO-
TpeOuTesiel, IMOCTOAHHO B3aWMOJIEHCTBYIOIINX C HOBBIMH TEXHOJIOTHSIMU,
001aJaIOIIIIMI OOJIBIIIMM OIIBITOM B3aHMMOJEMCTBUSA B HMHQPOPMAITMOHHOIM
cpene, CTAaBUT BOIIPOC BHEeApPEHUs B MapKeTUHT phygital-TrexHosoruii 6osee
octpo. Tak Kak IOKyIIaTeJu IIPeAIIoYnTaI0T TPATUTh BCe MEHBIIIE BpeMeHH’
Ha COBepIlleHHe IIOKYIIKM, IIPH NUCI0Jb30BaHUU phygital-rexHosoruu B3au-
MOefCcTBIe MeXKOy IIOTPpeOuTeaeM M KOMIIAHHEeH MOKeT CTAaThb MAKCH-
MAaJIbHO 3(pPEeKTUBHBIM U PE3yJIbTATUBHBIM IJIsI 00€HX CTOPOH.

[Tonydyenre HOBOrO MHTEPAKTHUBHOIO OIBITA IIOTPEOMTEJIEM TaKKe II0-
BBIIIIAET €ro JOSJIbLHOCTH K Kommauuu. HMHcTtpymentsl phygital mmeror
OOJIBIIIOE KOJIMYECTBO BapHAIlUil, U 9TO KOJMYECTBO IIOCTOSIHHO pacrteT. B
HUCIIOJIb30BaHUU phygital-TexHomoruii KoMOaHHS MOMKET IIPOSIBUTH CBOIO
KpPeaTUBHOCTDb, YTO CIIOCOOCTBYET YJIYUIIIEHUIO UMUIKA W IIOBBIIIIEHUIO MH-
Tepeca OOIIEeCTBEHHOCTH K €€ JesITeJIbHOCTH B II€JIOM.

Crnucox nuCnoJIb30BAHHBIX HCTOYHHUKOB
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TUBHON KOMMYHHUKAIIUHU C COBpeMeHHBIM moTpebuTresieM // Becruuk Poccuiickoro akomo-
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TEXHOJIOI'MYECKHUE OCOBEHHOCTH
CEPBUCA KAPIIEPUHTI

Kapmepunr (or anria. Carsharing; car — aBromoomib, sharing — coB-
MeCTHO€e IOJIb30BAHHE) — 3TO KPATKOCPOUYHAS apeHga aBTOMOOMJIS C OIpe-
JIeJICHHBIM BUIOM TapU(PUKAIIAEH.

3aayMBIBAJINCE JIA BBI, YTO IIPOMCXOOUT B CHCTEMeE, KOIJa BBl apeH/Iye-
Te aBToMOOMJIb? Kak m KakuMH MexaHHM3MaMH{ YOPaBJSIOT COTPYTHUKU
kommauuii? JJ1s1 oOBIBaTE IS KaMKyIIAsCAd IIPOCTOTA II0JIH30BAHHEM ITPHJIO-
JKeHUS CKPBIBAET CJIOMKHBINA MeXaHN3M, KOTOPBIM paboTaer Ojsarogaps co-
BPEMEHHBIM TeXHOJIOTUAM U yCePIHUI0 MHOTHM JIIOISIM.

Nrakr, paccMOTpUM TEeXHOJIOTHYECKHE COCTABJISIOININE PabOTHI Kapiie-
PHHTOBBIX KOMIIAHUH U IIPOIIECCHI, IMEIOIIIe MECTO IIPK 3aIIyCKe CepBHca.

Jlis ymajeHHOTO yIIpaBJIeHHS M CBSI3HM C aBTOMOOHMJIEM HEOOXOIMMO
OCHACTUTh ero TejeMaTuyecKkuMu Oyoxamu. CJI0OKHOCTDL 3aKJIIYAETCS B
TOM, YTO 3TO O0OPYIOBaHMNE WHIMBUIYAJILHO I KAMKIOH MApPKH aBTOMO-
Omist, a MHOTOA W OJIA Kasmoir momean. CTOMMOCTD YCTAHOBKH TAKOM CH-
creMoil Bapbupyetcsa oT 50 mo 70 TeIC. pyOJIeH IJI OSHOTO TPAHCIOPTHOIO
cpencrBa. B GoJIbIIHHCTBE CIIydaeB HCIIOJIB3yeTCs ABA TUIIA IIOIKJIIOYUEHUS
TaKoro 6JIoKa:

— mogkaodenne K CAN-mmuae. Berpoennsrii CAN (Controller Area
Network)-tpancuBep CaysRUT O ITHQPPOBOM CBSA3WM U yIPaBJIEHUS
YCTPOMCTB aBTOMOOMJIA, cOOpa HAHHBINA C OJATYMKOB M OOBEIWHEHMUS IIPO-
II€CCOB B OOIIYI0 CHHXPOHU3UPOBAHHYIO CHCTEMY;

— DIpUMeHeHne aHAJIOTOBBIX CXeM YIpAaBJICHHs, TaKHe KaK peJie 1 Cy-
X1e KOHTAKTHL.

K TenemarmieckoMy OJIOKY MOMKHO HOOKJIIOYUTH HHTEP(EHCHBIN Ka-
oeap, GPS/T'VIOHACC, GSM-autenny um apyroe obopyrmoBanme. Taxoe
YCTPOMCTBO, Yallle BCEro, OCHAIIEHO BCTPOEHHBIM aKKYMYJIITOPOM B Cpes-
HeM Ha 1100 mAuy, CAN-amamnrepoM u akKceJIepoMeTpPoM, KOTOPBIN (PUKCH-
pyeT pesKre YCKOPEeHUs B IBUKCHIMN.

Taksxe mMeeTcsT BO3MOKHOCTD IIOOKIIOUEHNS K OOPTOBOMY YCTPOMCTBY
IIPYToTo mepudeputHoTo 000PYJ0BAHNI:

® (TPEBOKHAS» KHOIIKA,
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e RFID (Radio-frequency identification)-meTkmu;

e JATUYNKH yIapa;

e NATUMKHU JHIMA U OP.

Ho ar0 siBJIsIeTCcst JOMOJIHUTEIFHBIMI PACXOJAMU CBEPX HA3BAHHOM CyM-
MBI,

Taxsxe yepes TeIeMaTHUYECKYI0 CHCTEMY IIePeIaloTCsa KOOPIMHATHI aB-
TOMOOMJISI B IIpHJIo:keHre. Pabora aToi miIaTgopMbl OIIpenessieT CTa0u/Ib-
HOCTH M KAYeCTBO M OBICTPOTY pabOTHI CEepBHCA, II0ITOMY €M yIesIseTCs
00JIBbIIIOE BHIMAHNE B pa3paboTKe U yCOBEPIIIeHCTBOBAHNM.

OnepannoHHBIE CEPBUCHI

[ToMmuMO TesiIeMATHYECKO CHCTEMBI B COCTAB II€PEIOBBIX TEXHOJIOTHI
KapIllepeHra BXOOAT CJIeAyIOIINe CHCTEMBI:

— ympasiieHne aBronapkoM (fleet managmet) — cucrema, 3amada KOTO-
PO OTCJIEKMBATH MECTOIIOJIOMKEHIE U COCTOSIHIE BCeX aBTO, YCTAHABJIUBATH
30HBI II0E3/I0K ¥ YIPABJIATEH 00CIYKUBAHNEM aBTOMOOMJIS,;

— CRM (customer relationship management) cucrema obecmeunBaer
yIIpaBJIEHNE B3aMMOOTHOIIEHUSIMU C KJINEHTAMH W OIITHMH3AIINKU OM3HEeC-
IIPOIIECCOB;

— crCTeMa UISHTU(PUKAIINN KIINEHTA;

— yIpasJieHue IIOAINCKOM — BBIOOP TapugHOIo ILIaHA;

— CHCTeMa OILIATHI — IIPUBA3KA OAHKOBCKMX KAPT KJINEHTA U yIIpaBJie-
HHe ero 0aJIaHCoOM;

— call-tiesT — Tex. moamep:KKa 1 00pabOTKa OOpAIleHUI KINEeHTA;

— aHAJINHUKA — JaeT BO3MOKHOCTE OTCJICKHBATH KJIIOUEBbIe IIapaMeTPhI
(PYHKIIMOHMPOBAHMUS CEpPBHCA, OTCJICKHBATH IUHAMUKY, BBIABJIATEH IIPO-
0JIeMHBIE IIOKA3aTEeJIMN.

Yaanenuoe ynpasiieHue asronapkom oneparopom CRM.

Bce TpancmopTHBIE cpeacTBa 0TOOPAKAIOTCA HA KapTe KaK Y KJIHEeHTa,
Tak u y omeparopa call-mierrpa. [ Toro, uTo0bI mHJOPMAIIHS 00 aBTOMO-
Oumsie ObLIa aKTyaJIbHOM M OOHOBJISJIACH, UYepes3 olIpedesIeHHOe BpeMs cep-
Bep omparruBaeT Bce aBTo. OmeparTop BumuT Bech aBrornapk B CRM u mo-
SKeT YIIPABJIATDH JIIOOOM MAIIHMHOM, He 3aBHCHUMO OT TOTO, B KAKOM CTaTyce
OHa HAXOOUTCS: «CBOOOOHA» MU «B apeHme». MHdopmaius o6 aBTo IIOKa-
3BIBAETCS B IHUAJIONOBOM OKHE.

Jls monms3oBateseit CRM mocTyIrHbl cienyiomime omimi (Hadop Ot
3aBHCHUT OT TeJEeMaTHYECKOI'0 O0OPYIOBAHHUSA M KOMILIEKTAI[MH aBTOMOOM-
JIs1):

* IIPOT'PEB aBTOMOOMJIA (B 3UMHEe BpeMsd);

* PeKUM OXJIasKIeHUs (B JIETHEee BpeMsd);

* 0JIOKMPOBKA/Ppa30JI0KUPOBKA IBEPEI;

* yIIpaBJIeHIEe 3BYKOBBIM CUTHAJIOM;
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* 3aIyCK JBUTATEJI.
I'eo30oHEBI cepBHCA

I'eo3ona cepsBuca — 00J1acThb, 0003HAUEHHASI HA KapTe, KoTopast 00cIy-
SKBaeTCs KOHKPETHBIM KapIIepUHIOBBIM IIpoBaiiepom. B aroit 30He orre-
paTop rapaHTHPyeT CTAOHJIBHYI padoTy cepBHCA M TeJIEeMaTHYECKOTo 000-
pymoBaHmsi aBToMoOMJIA. MecToHAXOMKIEHNE TPAHCIIOPTHOIO CpeaCcTBa
oupeneinsiercss GPS-matumxavu. BoabImmHCTBO KapIIepHHIOBBIX KOMIIA-
HUII TPeOyIOT COTJIaCOBBIBATH BBHIE3[I M3 30HBI C OIIEPATOPOM KOJI-IIeHTpa. A
3aBepllleHre apeHIbl BHe 30HBI JIM0O 3allpeleHo, JIu00 OrpaHuvYeHO KOH-
KPEeTHBIM BpeMeHeM, YKa3aHHBIM B JOT0BOPE, C MOCJIEIYIONINM II€PeroHOM
aBTO 00PATHO B 00J1aCTh 00CIYKUBAHUSI.

Npoenrudurkanusa KineHTa

Ecnu y cepBuca ecth mmogospeHne, YTo aKKayHTOM II0JIb3yeTech He BHI,
JI0O0 IIPOIILJI0 MHOI'O BPEMEHH C IIOCJIeIHEIH JAaThl apeHIbl, IporpaMMa Mo-
’KeT 3aIpocuTh y Bac doro Juiia. Jlaabiire oHa cpaBHHBAET IOJIyUYeHHOE
doTo ¢ Tem, KOTOpPOE OBLIIO CIEJaHO HIPU PEeTHUCTPalluHU KJINEHTA, U JIejaeT
BBIBOJ|, O paspelleHny MOoJb30BaHMs aBTo. JlaHHasd mpolemypa IOMOraer
00pPOTHCA ¢ PEeHKOBBIMU AKKAYHTAMHI U OJIOKHPYET TAKUX II0JIb30BATEJICH.

Taxrsxe ceiicac paspabarsiBaercsa cucrema MonGeoConnect, oma macr
BO3MOYKHOCTh YIIPABJIATH aBTOMOOMJIEM ¢ IOMOINBI0 cMmaptdoua. Ee cyrs
3aKJII0YAEeTCS B TOM, UYTO [JISA JOCTyHA K MAIIKHE He IOTPeOyeTcs II0IKJII-
YyeHHe K MHTEePHeTY: CBA3b MeKIy cMapTOHOM KJIMEHTa 1 00PTOBOTO 0JIO-
Ka YIIPABJIEHUS IIPOMCXOOUT II0 PASUOKAHAJIY OJIMKHEro pammyca Iei-
ctBud. IIpenmylmecTBO 9TOM CHCTEMBI COCTOMT B TOM, YTO OHA IIO3BOJIUT
COKPATHUTh BPEeMs CBS3HM C OIIEPATOPOM, YMEHBIIUTH KOJIMYECTBO BO3MOIK-
HBIX TeXHUYECKHX COOEB M IOBBICUTH YPOBEHH KAUeCTBA OOC/IYKHUBAHUS
KJIMEHTOB.

Crnucox ncCrnoJIb30BAHHBIX NCTOYHHUKOB
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2. Tpymrepunr // Kax aTo paboraer? TexHosiormyeckoe ocHaIleHNe KapIllepuHTa. —
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I'pyonu Yasaua Bnagumuposua

Canxr-IlerepOyprexutt mouTexuudeckuii yuusepcuret Ilerpa Bemukoro
Hayumsrit pykoBoguTe b — crapuruii mperogasatesb A. I'. Jlaroiiko

OBMEH SHAHUAMU Ob UTHCTPYMEHTAX IUCTAHIITMOHHO-
'O OBYYEHUA OUHJIAAHANN C APYTUMU CTPAHAMMU B I1E-
PNOJ PACITPOCTPAHEHUA KOPOHABUPYCHOU NTHOEKIINN

Cooprtusa mammemuu COVID-19 okasam BiImsiHHe Ha CHCTEMEBI 00pa-
30BaHMuA 110 BceMy Mupy. HIKoJIbI CTOJIKHYJINCH ¢ HAPYIIEHUEM TPaIuIli-
OHHOM opraHm3anuu oOpasoBaTeJbHOro mpoiiecca. IloBcemecTHO mpemoaa-
BaTeJM, POOUTEJN M, pasyMeercs, IIKOJbHUKK, CTOJIKHYJINCHL C
BBIHY:KJE€HHBIM II€PEeX0I0M Ha JUCTAHIIMOHHBIE (DOPMBI O0YUIEHHUSI.

Ouunemus COVID-19 oxasasna BiamsHme Ha Bce cephl *KU3HU (PHH-
croro obmrectBa. B mapre 2020 r. B cTpaHe OBLT BBeIEH Psid OTPAHUYICHUI,
IIo Mepe n3MeHeHU IITUIEMHUOJIOTHYECKONM 00CTAHOBKU 9TU OT'PaHHYEHUS
VCUJIMBAJIM WUJIN OCJIa0JIsaau. Bo n3besxaHme HeraTUBHBIX IIOCJIEJICTBUM, 3a
BeCh IIepHOJ CYIIEeCTBOBAHHUS KOPOHABHUPYyCA (PHMHCKHE IITKOJIBI OBLIM IIO0JI-
HOCTBHIO 3aKPBITHI ABAKIbI. B CBS3M CcO ciIo:KuBIIEiCS 00CTAHOBKOM, (DITH-
CKHE YYHNTEJsI ObLIN BBIHY KIEHBI MCKATh APyrHe IMyTH peasIn3aiidu odpa-
30BATEJILHBIX IIPOTPAMM.

QOUuHCKIE YYNTEeJsI AaKTHUBHO MCIIOJb30BANA PAa3JIHYHBIE OHJIAMH-
pecypchl B mpoliecce paboThl OHJIAMH B Mapte — mae 2020 r. u mapre — ail-
peste 2021 r. IlpemomaBaTtenu m3ydasii ¥ HPOIOJIAKAIOT M3ydaTh HOBBIE
U POBBIe MHCTPYMEHTHI JIJI TOTO, YTOOBI CaeJIaTh 00pa3oBaTeIbHBIN ITPO-
I1ecc He TOJIbKO 0oJiee MHTEPEeCHBIM JJId YJaIlluxcs, HO Tak:ke M 0oJjiee IIo-
HSITHBIM.

QOuHCKIEe KOMIAHHH IIOCTEIIEHHO pa3padaThiBajayd pas3IMdYHbIE OH-
JafH-pecypchl OJId IpemogaBaTesei, metel u ux poguresei. OcoObIi mH-
Tepec IPeICTABJISIOT ILIaTPOPMBI, KOTOPhIE IIPEIIoIaBaTe I UCII0Ib30BA I
IpH IUIAHHPOBAHUM M OPraHU3AIdN 3aHATUH B pesknMe «omHam. K ta-
KUM ILTaT(opMaM OTHOCHUTCS Sanomapro [1], co3maHHas cOeIraJIbHO JIJId
ITKOJIbHBEIX yuuTesied. C IIOMOIIBI0 MAHHON IJIaT(OPMBI HpPeIloaaBaTe In
MOTJIM BHEIPSATH B YPOKU Pa3JIMYHBIEC TOIIOJHUTEJIbHBIe MaTepuasibl. bo-
Jlee TOTO, HA 9TOM pecypce HAXOJUTCS CIIeIIHAJIbHBIN pas3ies OJIS POoJIuTe-
JIett 00yJaroITnuXCs.

Brimy:xaeHHEBIN IIepexo Ha OUCTAHIIMOHHOEe 00yueHue 0003HAYMJI 00-
IIIyI0 IIPOOJIeMY OPraHM3aIlMKU OOyUYeHMs [JId IIpelogaBaTesieil M3 Pas3HBIX
ctpaH. IloaToMy, 0OMeH OIILITOM B cepe OHJIAMH-00pa30BAHUSI MOYKHO OT-
HECTU K ITOJIOYKUTEJILHBIM IOCJaeACTBUAM IIaHgeMuu. CTOUT OTMETUTh, UTO
ysxe BecHor 2020 roma DuHIAHOWS HAJIAOWIa OOMEH 3HAHUAMU 00 MH-
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CTPYMEHTAX IHUCTAHIIMOHHOTO OOyJYeHHs ¢ [OPyIrUMH CcTpaHamMu. Tak,
HaIpuMep, IpeacTaBUTeIn PHUHCKOTO CEKTOpa 00pa30BaTEIbHBIX TEXHOJIO-
THUHA IPEeIOCTaBUIN OECILIATHBIN JOCTYII HI:IO-ﬁOpRCKHM YUUTEIAM K pas-
JIMYHBIM 00pa30BaTeJIbHBIM OHJIAMH-UHCTPYMEHTAM.

Bosee Toro, dpurckme pereHus B 001acT 00pa3oBaTeILHBIX TEXHOJIO-
THUM CTaJId 3HAYUTEJHHBIM BKJIAJIOM B pa3BuTHe mHHIIMAaTHUBBE Teach Mil-
lions [2], koTopas momMoraer ydmTeJIssM BO BceM Mupe. JTa mIargopma o0b-
equHseT B cebe pPSAI WHCTPYMEHTOB OJis paboThl oHaaiiH. Kime omumm
MHTEPECHBIM IIPHMEPOM B MEXKIYyHAPOIHOTO COTPYIHHUYECTBA B cdepe 00-
pasoBaHus sBisgercsa npoekT Funzi [3]. B IOAP 06win 3amyiieH oHjaiH-
kypc Funzi «COVID-19: agmantupyiics u pasBUBaiicsas» KaK OOUH U3 IPOEK-
TOB IIO IIPEJOTBPAIIEHNI0 PACIPOCTPAHEHUNSI MH(EKITHII.

Kommanusa Kide Science [4] y:xe B IepBBIe MeCAIBI TPYIHOIO ToIa
TakyKe OTKPBLIM HOBBIE BO3MOYKHOCTH I nerei. KommaHwums 3amycruiia
CBOM HOBBIU CEMEVHBIN OHJIAWH-IPOJAYKT II0 OPTaHU3aAIUN HPAKTUYECKUX
OIBITOB M JKCIIEPMMEHTOB B JIOMAIITHUX YCJIOBHUAX. boJiee Toro, maHHBII
IIPOEKT ObLI BHeApeH B KuTaiicKkuil phIHOK OHJIAHH-00pa30BAHUSI B COTPYI-
HUYeCTBe ¢ MecTHBRIM napTHepoMm. B mae u moue 2020 r. Kide Science mpo-
JIOJIZKAJIa PACIIHPATH CBOIO TJI00AJbHYIO CeTh, 3aKJIIOUUB CHEJKH CO
Starlight Education Group ma Taiisane u InNordics B ['oukonre. Bece atu
coTJIAllleHUsI JeMOHCTPUPYIOT BOCTPEOOBAHHOCTL (PMHCKHX 00pa3oBaTe Ib-
HBIX PECYPCOB JIAJIEKO 3a IIpeeiaMu CTPAHBL.

Pasymeercst, mHTepaKTUBHBIE IIPOTPAMMEI CO3[IaBAJIA HE TOJBKO JIJIS
IperioiaBaTesiei, HO u, padymeercsd, 0y mereii. Kommanusa Arkki [5] u mo
HaHIeMuu paspabaThiBajia KpeaTUBHBIE 00pa3oBaTe IbHBIE IIPOAYKTHI, OfI-
HAKO B IIEPHOJ, KOTOa JeTH HPaKTHUYECKH II0 BCEMYy MHPY OCTAJIHCH 0MA,
Arkki cosmana cmernmanbuBI pecypc Arkki@home. C momorrbo aToro pe-
cypca JeTH CMOIJIM BBIIOJHATH Pa3JINYHBbIE IPOEKTHI II0 apXUTEKType H
IU3aiHy, TeM CaMBIM pPa3BUBas CBOM CIIOCOOHOCTH W BooOpaskeHHe B JI0-
MAaITHUX ycJa0BUAX. CTOUT OTMETHTH, YTO JIOCTYII Ha JAaHHBIA pecypc ObLI
OecIyIaTHBIM 1 OBLI IIPEJICTABJICH B Pse eBpoIeiicKuX cTpal u B Kurae.

Haxomerr, ormetum mauimatusy Joy of learning. 9To HazBaume (piH-
CKOHM JIeTHEeM OHJIAMH-IIIKOJIBI, KOTOPYI OpraHM30BaJa M IIpOoBeJsia T'pymma
puaCKEX OoOpasoBarenbHbIXx KoMiaHuit Education House of Finland [6]
nasa gereit B O0bpequHeHHBIX Apabckux Omuparax. Llesrbio mpoexra OBLIO
OIIEHUTh, KaK TPAHCTPAHUYHOE JUCTAHIIMOHHOE 00yUYeHHe JeTel MJIAIIIero
BO3pacTa MOKeT paboTaTh Ha IpakTHUKe. B jJeTHel 1mkose yaacrsoBajo 15
nmeteir B Bo3pacTe oT 5 10 8 jer. OOydeHre BKJIIOUAJIO B ce0sI pasHbIe IPo-
rpaMMBbI II0 MaTeMaTuKe, apaOCKOMy SI3BIKY, a TaK:Ke II0 Pa3BUTHIO TBOpYe-
ckux HaBBIKOB. OmHiaiiH-IIkoJIa mpoxomwsia B aBrycre 2020 r. Jlamuas
MHUIIMATHBA [OKa3aja ILJIOJZOTBOPHOCTH COBMECTHOM palOOThl (PHHCKIX
KOMIIAHUI OHJIAMH-CeKTopa o0pa3oBaHHUSA M YCIEIIHOH HWHTerpalluy OH-
JIAFH-IIPOYKTOB B 00yUeHHe JeTell B APYTHUX CTpaHax.
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B zakaouenue, pasBuTHe CEKTOpa OHJIANH-00pa30BATEIbHBIX TEXHO-
JIOTHUH ABJsSeTCA OOJHUM M3 HEeMHOTHMX IOJIOYKUTEJILHBIX ITOCJIeICTBUI IIaH-
nevun. Bosiee Toro, B Hacrosiee BpemMs 00pa3oBaTEeIbHBIN CEKTOP IIOMOJI-
HsieTCsI HOBBIMH IIPOEKTAMHM, YTO O0OecIIeYHMBaeT pas3BUTHUE JAHHOHN Cepsl.
OtmenbHOro BHHMAHUSA TpeOyeT corpyaHudecTBO OUHIAHANN C IPYTHUMEI
cTpaHaMH B 00pas3oBaTeJIbHOII cdepe yiKe IIocje COOBITUM IaHIeMIN
COVID-19. IlockonbKy oHJIafiH-00pa3oBaHIe CTAHOBHUTCSA 00jiee aKTyaJIb-
HBIM JJIsI IIPeICTaBUTeJIe MHOTHX CTPaH, OJHO3HAYHO, pa3paboTaHHBIE
IIPOEKTHI OyAyT JopabaThIBaTh M BHEAPSATH B 00pas3oBaTe IbHBIE IIPOIIECCHI
TITKOJIHL.

Crnucox ucnoJIb30BAHHBIX HCTOYHHUKOB
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KBAHTOBLBIE KOMIIBIOTEPDI:
INEPCIIEKTUBbLI BJIINAHUA HA TUOPOBOE OBIIIECTBO

B macrosimiee BpemMsi KBAHTOBBIE TEXHOJIOTHH CTAHOBATCS Bce 0Ooiee
IOIYJISIPHBIM HaIIpaBJIEHHMEM Pa3BUTHSA (PU3HUKN U TEXHUKH, a TAKKe TeX-
HOJIOTUM Tepemaun gaHHbIX. CerogHs ocoboe BHUMAHUE YIEJISETCS WC-
II0JIb30BAHMIO KBAHTOBOTO KOMIILIOTEPA, IIPH 9TOM UAaIlle BCEr0 YIIOMUHAIOT-
Cs TOJIBKO HOBBIE BO3MOKHOCTH JIJISI IT(PPOBOIO 00IIIECTBA, OTHAKO BMECTE C
9THUM Hem30e:KHO QopMHUpyeTca psa mpodsieM m O0apbepoB. besyciioBHO,
KBAHTOBBIE KOMIIBIOTEPHI CMOTYT pellaTh Te 3aJadvHi, C KOTOPHIMHU He
CIIPABJISIOTCS MOII[HBIE CYIIE€PKOMIIBIOTEPhI COBpeMeHHOCTH. B HacTosammit
MOMEHT HaJl CO3JaHHEeM <IIOJHOIIEHHOT0» KBAaHTOBOI'O KOMIIbIOTepa pabo-
taioT Takue rurauTel UT-ungycrpun, kaxk IBM, Microsoft, Google u Intel.

B kauectBe OTIIpaBHOII TOYKHM MCCJIEIOBAHHS II€PCIIEKTUB BJIMSIHUI
KBAHTOBBIX TEXHOJIOTHI, B YaCTHOCTA — KBAHTOBBIX KOMIIBIOTEPOB, CJIEIYET
JaTh OIpeJeJeHre MJaHHOMY IIOHATHIO. HKBaHTOBBIA KOMIBIOTED —
9JIEKTPOHHOE BBIUYHCJIUTEJIBHOE YCTPOMCTBO, KOTOPOE HPHUMEHsSIeT KBaHTO-
BYIO IIPUPOAY MUKPOOOBEKTOB. IIpu aTOM B I1I€/10M KBAHTOBBIM KOMIBIOTED
HMeeT ApXUTEKTYPY, aHAJOTUYHYI0 KJIACCHYECKOMY KOMIILIOTEPY, OIHAKO
paboTa KBAHTOBBIX CHCTEM OCHOBAHA COBEPIIEHHO WHBIX appeKTax, TAKUX
KakK CYIIePIO3UIIHS U CIIyThIBAHIE MHKPOYACTHII, a UX OIIePAIlMOHHAS eIi-
HUIIA — KyOUT (KBAHTOBBII OUT).

B mHacrosiiee BpemMs maHHAs TEXHOJIOTUS SIBJISAETCS HEPCIIEKTHUBHOM,
HO Ha IyTH Pean3alliy «IIOJIHOIIEHHOI'0» KBAHTOBOI'0 KOMIIBIOTEPA CTOHT
pan 6apbepoB. OcHOBHBIE HpoOJIeMaMU peau3alluy HOCAT TeXHUYeCKHUH
XapaxkTep W SBJIAIOTCA CONPIKeHHBIMH, K TAKHM OapbepaM OTHOCSTCS:
BpeMs JEeKOTePEeHIINH, OIINOKN B KBAHTOBBIX BHIUHMCJIEHUAX, a TAKKe IIPO-
0J1emMa pa3pabOTKU apXUTEKTYPhI IIPoIleccopa.

MaxcumaibHOe BpeMs sKUM3HU KBAHTOBOM CHCTEMBI, COCTOSIIEH 13 He-
CKOJIPKUX 3allyTaHHBIX KYOHUTOB, B T€UeHME KOTOPOI0 OHA COXPAHSET CBOU
KBAHTOBBIE CBOMCTBA W MOYKET HCIIOJIb30BATHCS JJISI BBIIOJIHEHWS BBIYKC-
JIeHU, Ha3bIBAeTCs BpeMeHeM deKorepeHInn. AHAIN3UPYS CPABHUTEJIb-
HbIe TaOJIUIIBI IIapaMeTPOB BCeX CO3TaHHBIX KBAHTOBBIX CHCTEM, BO3MOYKHO
3aKJIIOUUTH, YTO BpeMs JeKorepeHiinu He npesbimiaer 200 mxc. OcHoBHAS
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mpobjieMa 3akKJIIovaeTcsa B TOM, 4To 4yepe3d 150 MKC BBIUYMCIIUTEILHAS CH-
creMa u3 N 3amyTaHHBIX KyOHMTOB HadyHET BHIJABATH BEPOSITHOCTHBIN Oe-
JIBIH IIIyM BMECTO BEPOSATHOCTHOI'O paciIpeaesieHus IIPABUJILHBIX PeIlleH’H.

Jpyroit bapbep CBsI3aH C TeM, YTO KBAHTOBBI€ BHEIUYHCJICHIS HOCAT Be-
POATHOCTHBIN xapakTep. OCHOBHBIMU THOAMHU OIIMOOK B KBAHTOBBIX BBI-
YHCJIEHUAX SBJIAIOTCS: OIIUOKU JIEKOTePEeHIINH, KOTOPhIE BHI3BAHBI CJI0KHO-
CTHIO CHCTEMBI M B3aMMOJIeHICTBHEM C BHEIIHEH cpenoii, a TaK:Ke OIIHOKMI
BBIUHMCINTEJIbHBIX BeHTHUJIeH (113-3a KBAHTOBOM IIPUPOILI BEIUYMCICHIH).

IIpobsieMa mOCTPOEHUSA APXUTEKTYPHI IIPOIeccopa, 3aKII0UYAETCI B TOM,
YTO BCE CYIIECTBYIOIIME KBAHTOBEIE IIPOIIECCOPHI IIOCTPOEHBLI TAKHM o0pa-
30M, UTO ODECIIeYMBAIOT 3alyThIBAHKE TOJIBKO OJHOTO KyOHMTa CO CBOMMU
coceIsIMH, KOTOPBIX He Oojiee mectu. Ecam 1-fi KyOuT 3amyrad ¢ 12-M, To
HeOoO0XO0/TMMO IIOCTPOUTH IEIIOYKY JIOMOJIHUTEIbHBIX OIlepalluii, YTO yBEJIH-
YyuBaeT OOIIy0 yacToTy ommbok. Ilpu aToM, BamKHO yYUTHIBATH BpeMd Jie-
KOTePEeHIINN —CYIIEeCTBYeT BO3MOKHOCTD UTO, KOTAa 3aKOHYHTCS IPUBA3KA
KyOHMTOB K HYKHOI cxeMme, TaHHOe BpeMs 3aKOHUYHTCSA U BCA cXeMa IIpeBpa-
THUTCS B reHepaTop 0eJsIoro Iwyma.

Kaxk y»xe ObL710 yIIOMSHYTO, KBAHTOBBIE KOMIIBIOTEPHI ABJISIIOTCS OIHOM
13 HamboJiee MHEePCIIeKTHUBHBIX HaIPaBJIEHHUH pas3BuUTUs TexHojorui. On-
HUM 13 IPHUMEHEeHHN KBAHTOBOI'O KOMIIbIOTEpPA SBJISETCSI Pa3jIoKeHHne Ha
npoctbie uncaall]. CoBpemMeHHass Kpunrorpadus ocHOBaHa Ha TOM (hakTe,
YTO Ha JAHHBI MOMEHT HEBO3MOYKHO OBICTPO Pas3yIoKHTh umcyo u3 30-40
CHMBOJIOB Ha ITPOCTHIEe MHOKUTEJI — Ha KJIACCHYECKOM KOMIbIOTEpPE TaKas
omeparus 3aiiMeT MUJLJIMAPIbl JIeT, TOTJa KaK KBAHTOBBIA KOMIIBIOTED
CMOJKET BBIIOJIHUTEL pasJioskeHue IIpuMepHo 3a 18 cek. Takum obpasowm,
KBAHTOBBbIE KOMIBIOTEPHI JOJIKHBI 00€CIIEUNTH 3HAYUTEILHBIM BBIMTPBIII
II0 BPpEeMEeHH BBIUMCJIEHHH, YTO IIO3BOJIUT I(PPOBOMY OOIIECTBY OCYIIECTB-
JISTH IIepeJ0BhIe MCCIEI0BAHUS B PA3JIUYHBIX 00JIACTAX.

IIpenmostaraercs, 4yTo pa3paboTKa W IpPUMeHeHNe KBAHTOBOTO KOMIIb-
[0Tepa II03BOJIUT IIePeHTH K IJI00aJIbHOM ITM(PPOBU3AIINH IIPOIIECCOB 3a CUET
UX OITUMHU3AIUN U 00eCIIeueH!sI COBEPIIeHHO HHBIM YPOBHEM KPHUIITOTPA-
un u mudposBas, a TakKe MO3BOJHUT BBIIIOJIHATH KAUYECTBEHHO HOBBIE MO-
mearpoBaHus (B ToMm umcie u B obosactu mcciaemopanuii JIHK), cosepien-
CTBOBATH AJITOPUTMEI 00PAOOTKM OOJBIIMX JAHHBIX, YTO B CBOIO OUYepeIb
o0ecIIeunT IIepCIIeKTUBHLIE Pa3paboTKH, K IpHMepy, HaIpaBJIeHHbIe Ha
co3aHMe HOBBIX MaTepHUAaJIOB 1 IIPerIapaTos.

B xauvectBe mpmmepa cieayeT HEepPeUYUCIATH HECKOJIbKO IIPOEKTOB U
obJiacTedl IIpHMMeHEeH!s KBAHTOBBIX KOMIObIOTepoB. OmHa m3 Takux obJia-
cTell — MHTeJJIEKTyaJbHbIe TPAHCIOPTHLIE CHUCTeMEI. B IpoekTe yipasiie-
HUs JOPOKHBIM OBMKeHHeM B JIrccaboHe B HacTosIee BpeMs HCIIOJIb3Y-
JOTCSI IIPOTOTUIIBI KBAHTOBBIX KoMIbioTepoB. 1lo muHeHmio Volkswagen, mus
IPOTHO3SUPOBAHMUS ABTOMOOMJIBHOIO TpadUKa M obecliedeHUsI cIpoca Ha
TPaHCIOPT HamboJiee MOAXONAINell CuCTeMOM 00pabOTKU MHQPOPMAIIUU SIB-
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JISIOTCS MMEHHO KBAHTOBBIE KOMIBIOTEPHI. AJITOPHUTM, pa3padaThIBAeMBIH
Volkswagen, cHauvaja aHaJIU3UPyeT AHOHHMHBIE IAaHHBIE O JOPOKHOM
TpadgHuKe ¢ IOMOIILI0 KJIACCHYECKHUX KOMIBIOTEPOB, a 3aTeM o0palaercsa K
KBAHTOBBLIM CHCTE€MAaM JJIsI X OITHUMHU3aIyu. KBaHTOBBIE MOJIEJH JOPOT
HaIpaBJIEeHbI HA COKpaIlleHrne BPpeMeHH! IIPOCTOsI OOIIeCTBEHHOI0 TPAHCIIOP-
Ta, PA3rpy3Ky JOPOr B YACHI IINK M AJAIITAIINI0 CBETOQOPOB K TEKYIIEH I0-
POKHOU CUTYAIINH.

Jlpyrum mmprmMepoM MOKET CJIY:KHUTH IIPHMMEHEHNEe KBAHTOBOI'O KOMIIb-
I0oTepa B CEJILCKOM XO3SIMCTBE, B YACTHOCTH — B MOJIEJHUPOBAHUU U pas3pa-
0O0TKe CII0CO00B CO3TaHusA YO00OpeHU Ha OCHOBE a30TQPUKCUPYIOMINX OaKTe-
pHi, KOTOphIe U3BJIEKAIOT a30T M3 BO3ayxa Oyarogapst ocooomy pepMeHTY.
KBaHTOBBIE KOMIILIOTEPHI MOIYT OBITH IIPMMEHEHBI JJIS MOIEJIMPOBAHMS
IaHHOro pepMeHTa 1 0oJiee TJIyOOKOTO M3yUeHHS ero CBOMCTB, UYTO II03BO-
JIAT B IEPCIEKTHBE pas3padoTaTh KaTaJIU3aTOp JJIS YIYUIIeHWS PeaKIlni,
OBBINIEHU UX 9PPEKTUBHOCTA M d9KOHOMUM dHepruu. B Hacrosiee BpeMs
ITaHHBIM IIPOEKTOM 3aHuMAaeTcsa kommauus Microsoft.

Omaaxo ciieayer OTMETHUTD, YTO B PA3JIMYHBIX HCTOYHHUKAX OTMEYAIOTCS
TOJIBKO IIO3UTHUBHLIE M3MEHEHUsI, KOTOPbIe MOTYT IIPOM30UTH B IIM(PPOBOM
obmrectse. Ilpu aTOM cyIlecTByeT M Psi PHUCKOB, OJHHM M3 KOTOPBIX SIBJISA-
eTcsa HeaOCOJIIOTHAS 3aluTa Takux cucreM [2]. B mpyroit cropowsl, cyie-
CTBYET OIIACHOCTH, YTO TAKHe CHCTEMBI MOI'YT OBITH YCOBEPIIIEHCTBOBAHEI 10
TaKOM CTEIleHW, YTO CMOI'Y pPacIiIm@pPOBLIBATEL 3aIllUINECHHbIE JaHHBIE, a B
IIePCIEeKTHUBEe — UCI0JIL30BATh TAKYI0 BO3MOMKHOCTh BO Bpe[ O0IIECTBY. Yike
CeroIHs pa3padaThIBAeTCA CBOJ dTHYECKUX IPAaBHUJI PAOOTHI ¢ KBAHTOBBIMU
cucremamu [3]. OToe/IbHO CTOUT YIIOMSHYTH BJIMSHNAE KBAHTOBBLIX KOMIIBIO-
TEPOB HA PBIHOK KPHUIITOBAJIIOT, KOTOPHIE TaKKe OCHOBAHBI HA APYTOH IIep-
CIIEKTHBHOM TEXHOJIOTMH paclpeesieHHBIX peecTpoB. CeromHs Ha Taxkom
PBIHKE coOJIIoaeTcss 0aIaHc 3a CYeT «PaBEHCTBA» BLIUMCJIUTEILHBIX MOIIL-
HOCTeH, Tor/a KaK BJIAJIeJIbIIbl KBAHTOBLIE KOMIILIOTEPOB CMOT'YT 3aXBATHUTH
PBIHOK, IIOJIYYUTH MOHOIIOJIMIO M KOHTPOJIb HAJl CeThio [4].

BesycioBHO, co3maHme «IIOJHOIIEHHOTO» KBAHTOBOI'O KOMIIBLIOTEpA
PACIINPUT TOPU3OHTHI PA3BUTHUS IIMEPPOBOro oO0IIMecTBa, OJHAKO IIPH 3TOM
cJIeIyeT YUYNTHIBATH M PUCKU TAKHX CHCTEM, CJIeS0BaTeJIbHO, JOJIKHBI OBITH
OPEeIIPUHATEL JeHCTBUS II0 CHHMKEHUIO0 PHMCKOB, a TaKiKe HOPMATHBHOMY
PeryJIupOBAHUIO IIPUMEHEHUI KBAHTOBLIX KOMIILIOTEPOB.
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HNU@O®POBOE OBIIECTBO 1 BUPTYAJIbBHAA PEAJIBHOCTD:
OB30P KOHIIEIIINU METABCEJIEHHOU

CerogHst OTHUM M3 OCHOBHBIX TPEHIIOB PA3BUTUS TEJICKOMMYHHUKAIIIN
SIBJIETCS CO3JaHNe U B3aHMMOJEMCTBHE II0JIh30BaTeJIel IIOCPEeICTBOM Me-
TaBJIECEHHBIX. B CBA3M ¢ 9TMM HaHHBIN TEPMUH 3a9aCTYI0 HEKOPPEKTHO IC-
II0JIb3yeTcs1, 0003HAUAd IIPAKTUYECKU JI00oe IIn(poBOe B3aMMOIEIHCTBHUE,
YTO C MAPKETHHIOBOM TOUYKHM 3PEHUs IPHBJIEKAEeT BHUMAHIE II0Jb30BaTe-
neii. Ilenb HacTOsIIEH PAOOTEI — 0030P KOHIEIIINKU MeTaBCeJIeHHOMH, oIIpe-
JleJIeHre OCHOBOIIOJIATAIONINX HPUHIIUIOB, KOTOpPhIE II03BOJIST BBIIBHUTH
«IIOJIJTMHHYIO» MEeTaBCEeJIeHHYI0 OT MAaPKETHHTOBOM «YJIOBKID.

MeraBcesieHHAss — TEPMHH, 0003HAYAIOIINA BHPTyaJbHOE IIPOCTPAH-
CTBO COOBITHII, B KOTOPOM OPTaHM30BAHO ITM(POBOE B3aMMOIEHCTBUE Uepe3
(pusuyueckre 00BEKTHI (I0JIH30BATEJILCKHE YCTPOMCTBA) B pPaMKax eIUHOMN
mi1atgopmbl. K KoHITEIIIMI MeTaBCceJIeHHON CeroaHsI 0COOEHHO IIPUMMEHNMO
IIOHATHE «pacirupeHHoi peanbHocTm» (extended reality, XR) — o0bequne-
HYe IIA(POBOH 1 (PU3UIECKON Cpeabl B PA3JIMUHON CTEIeHM, HaIpuMep, C
IIOMOIIIBIO JOIIOJIHEeHHOM peasbHocTH (AR), cmentannoii peanbHocTr (MR) 1
BUPTyaJIbHOM peasibHOcTH (VR), B TOM 4mcie ¢ mpuMeHeHHUeM UCKYCCTBEH-
HOTO MHTEJIJIEKTA.

MeraBceneHHasa SABJIAETCS CJEAYIOIINM IIOKOJIEHHEM TIJI00aJIbHOI ce-
TH, IIA(POBLIM MKUPOM, B KOTOPOM II0JIb30BATEJIH CMOI'YT Pad0TATh, IIPOBO-
IUTH CBOOOJHOE BpeMs 3a Pa3HOro poaa Pa3BICUeHUSIMH.

PaspaboTkoii MeTaBCce/IeHHBIX 3aHHMAIOTCS KOMIIAHUK BO BCEM MUpE,
OJHAKO Kaskgas Takas KOMIIAHWSA II0-Pas3HOMYy oIIpeessieT o0pas3 BHPTY-
AJILHOTO IIPOCTPAHCTBA — CETOMHS HeT eIUHON M IIOJHOIIEHHOU ITMdPPOBOI
BCEJIEHHOU.

Heobxommumo oTMeTuTh, YTO OJHO W3 HEePBHIX YIIOMHHAHUUA MeTaBce-
JeHHoir moaBuiochk B 1992 r. [3]. B xHure paccmarpuBajoch KHOEPIIPO-
CTPAHCTBO, KOTOPOE BOILIOIIAJIO CJEAYIOILYI0 cTaauio passutusa MHrepne-
Ta, B KOTOPOM BO3MOKHO OBIJIO B3aMMOJEHCTBOBATL TaKKe KaK B
HOILYyJIAPHON KOMIBIOTEPHON UTPe — CUMYJIATOpE KU3HU, C TeM OTJINYHEM,
YTO JIJISI IIOCTOSHHOTO HAXOMKIEHHUSA B CeTHU MCIO0JIH30BAJINCH IIIJIEMBI BUPTY-
AJIbHOM peaJIbHOCTH W Hpoume aTpuOyThl. B I1ejioM ceromHsAIHee IIpe-
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CTaBJIEHHE O METaBCEJeHHOM MOKHO HA3BAThb COOTBETCTBYIOIIIUM JaHHOMY
YIIOMHUHAHHIO.

PaspaboTka MeraBceeHHBIX PA3HBIMM KOMIIAHUSAMH B HACTOSIITHI
MOMEHT SIBJISIETCS IIPOOJIEMOM MJIsi MX IJI00AJbHOTO PA3BUTUS, IMOCKOJIBKY
TaKkue pa3po3HEeHHbIe YCHJIUA He HalIpaBJIeHbl Ha o0beJUHEHHe MeTaBce-
JIEHHOHM B €IUWHYIO ITM(PPOBYIO CYIITHOCTh. TaKiKe CTOUT OTMETHUTH, YTO HET
eIUHBIX IIPeNCTaBJIEHUII 00 o0Iel IMdppoBO BaJOTE, 0 IIPaBHJIAX IIOBE-
JIeHUA TI0JIb30BaTeJIEN U 0 3aKOHAX MeTaBCeJIEHHOM.

I[Tomumo aToro, 6apbepoM K BceoOIIeMy Iepexoay B IIH(ppoBoe IIPo-
CTPAHCTBO SBJISIOTCS JOPOTOCTOsINee O000OPyIOBAHME II0JIH30BATEILCKOIO
JIOCTyIIa, KOTOpPOe TaKKe He SABJISeTCSI KOMQPOPTHBIMH IJIS IJIUTEJIHHOIO
HOIITEHSI.

Ha cmenyromiem araire HacToAIIero 0030pa BUOIUTCA IIEJI€CO00Pa3HBIM
BBIIEJIUTH OCHOBHBIE ITPU3HAKK MeTaBceseHHOM. OCHOBBIBAsICh HA MHEHU-
SIX 9KCIepToB [2], a Takske Ha MHGOPMAIIMH U3 TEXHHUYECKHX OT4YeTOB [1],
COCTABJIEH TAKOU IIepeyveHb IIPU3HAKOB:

1) MeTaBcesIeHHAsI JOJIKHA PaboTaTh HempephiBHO (0e3 mmays3, BO3MOK-
HOCTH cOpoca ¥ T.[.) U CHHXPOHH3HUPOBAHO C PEaJIbHOCTHI0 (B peskmMe pe-
AJILHOI'O BPEMEHM);

2) KOJIMYECTBO eIMHOBPEMEHHBIX II0JIh30BaTe el HeOrpaHUuIeHHO, IIPU
9TOM y BCEX II0JIb30BaTesell MOJIXKHO OBITH CIeIraJIbHOoe 000pydoBaHUeE,
II03BOJISIOIIEe 00eCIedYnBAaTh IOCTYII K BUPTYAJILHOM pPeaIbHOCTH,

3) obecredyeHa IIOJTHAS WHTErpaivds ¢ (PYHKIIMOHUPYIOIIEH 9KOHOMU-
KO,

4) K eqUHON MeTaBCEJIEHHOIH MOJIKHBI OBITh HOMKJ/IIOUEHBI YaCTHEIEC U
OO0IIeIOCTYIIHBIE CEeTH, a TAKIKe OTKPBIThIE X 3aKPBITHIE ILIAT(OPMEI;

5) MeTaBceJIeHHAS MOJIKHA OBITH HAIIOJHEHA KOHTEHTOM H «OIIBITOMY,
IIPH 3TOM HOJIKHA OBITH oDeciieueHa COBMECTHMOCTH HAHHBIX, ITM(PPOBBIX
AKTHUBOB, KOHTEHTA.

OrMmeuaercsa Takske, UTO Pa3BUTHE METABCEJIEHHOM IOJIKHO IIPOMTH
TPU MOCJIeZOBATEJILHBIX JTalla, a UMEHHO peasu3allui0 ITU(POBBIX IBOM-
HUKOB, 3aTeM ITU(PPOBBIX a00PUTEeHOB M, HAKOHEII, COCYIIIeCTBOBAHIE (PU3MU-
YeCKOM ¥ BUPTYAJILHOM peaIbHOCTH — CIOPPEeaIbHOCTD.

Texyiuii ypoBeHb Pa3BUTHUSI METABCEJCHHOHN He II03BOJISIeT IIepPeHo-
CUTHh BUPTyaJbHBIE IIPEeIMETHI C OJHOM ILIaT(OPMBI HAa IPYTyH, HO IPH
9TOM HEKOTOPBIMH BO3MOKHOCTSIMH HOBOI ITM(PPOBOI SKOHOMHUKHN CTAJIO pPe-
aJIbHO BOCIIOJIB30BATHbCA B METABCEJIEHHOU 3a CUeT peaiM3alldyd TeXHOJIO-
run NFT. Ogaako B s1r000M ciiy4yae, CyIIECTBYIOIlee BHUPTYyaJbHBIE MUPHI
IIOXO3KK B OOJIBINIEH CTeIleH! Ha OHJIAHH-UTPhl B TOPTOBEIE IIEHTPHI, B KOTO-
PBIX KAMKIBIM Mara3uH UCIO0JIB3YeT COOCTBEHHYIO BAJIIOTY.

Bomee Toro, ceromHss pasjimuHBIE KJIYOBI BUPTYaJbHOUM peabHOCTH,
OPraHMU3YIOIINe KBECTHI M ATTPAKIIMOHBI, CTAJIM HCIIOJIL30BATh TPEHIOBOE
IIOHSATHE MeTaBCeJIEHHOH IJIsI IIPOABIIKEeHN CBouX ycJIyT. Ilpu aTom orcyT-
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CTBME BO3MOYKHOCTU yOAJIEHHOTO IIOAKJIIOUEHNS, a TaKKe OrpaHUIEeHHS II0
BpeMeHHt paboThl KBECTOB M II0 KOJIMYECTBY II0JIb30BaTeJIeH (SIBHOE HeCOOT-
BETCTBHE YKA3aHHBIM BHIIIEe IPpU3HAKAM), He II03BOJISIOT OTHECTH peaJsIn3a-
IO TAKUX COOBITHH K METABCEJICHHBIM.

Kaxk y:xe ObL10 OTMEUEHO, eIMHON pean3alliy MeTaBCeJIeHHOM Ha ce-
TONHAITHUYA TeHb He CyIIecTByeT. B 1esom, paspabaThiBaeMble MeTaBCe-
JIEHHBIE ABJIAIOTCSA OTOEJbHBIMI BUPTYAJBHBIMU IIpocTpaHcTBaMu. Ciemy-
eT IPUBECTH HECKOJHbKO BBISBJIEHHBIX IIPUMEPOB — IOIBITOK PeaIr3alliin
MeTaBCEeJIEHHOM:

1. Microsoft Mesh (Microsoft) — mimaTdopma 119 coBMECTHOR PadOTHI,
KOTOpasi M03BOJISIET IIPUCYTCTBOBATL B BUPTYAJILHOM MUpPe X 00MEHUBATHCS
OIIBITOM M3 JIIOOOTO MecTa M Ha JII0OOM YCTPOMCTBE C IIOMOIIBIO IIPHJIOKE-
HuM cmernagHoi peaabHocTr (MR).

2. Horizon Worlds (Meta Platforms) — omaiin-Bumeourpa ¢ MHTETPH-
POBAHHOU CUCTEMOU CO3JAaHUA UT'P U yIACTUA B HUAX C IIOMOIIBI YCTPOUCTB
BupTyaabHoi peanbHOCcTH (VR), Takmx kax Oculus Rift S u Oculus Quest
2.

3. MetaverseGo (Galaxy Digital) — mmardgopma, obecneunBaromias g0-
CTYI K HUI'PpaM B JKaHpPaAxX 9KOHOMHYECKOI'0 CHMYJIATOPA M CHMYJISITOPOB
sgr3an (B Tom umciae RPG) ¢ mcmoawp3oBarnmem NFT. Jlerom 2022 r. mHa
JTaHHOM ILTaTdopMe cocTosyiach mepBass B Poccum meracBagpba — K Mera-
JIOKAITUY OBLIM ITOAKJIFOYEHBI T'OCTU, (PHM3WMYECKH HaXOIdIuecs Ha yaalie-
HHUH, KayKJIOMY TOCTIO OBLIM IIpemocTaBjeHbl VR-oukm, Ha MeTaJIoKaIldn
OBIJI OPTraHU30BAH CAJIIOT U KeHTepUHT, paboTaau OpUITUAHTEI U T. .

IlepcrieKTHBLI pean3aliiy PAa3JINYHBIX COOBITHI B MeTaBCEJIEHHBIX
IPaKTUYECKH Oe3rpaHuYHBI. B YacTHOCTHM, BO3MOMKHO pa3padoraTh HeJIo-
BYIO cpedy IJIS KOHTeHT-aHAJHUTUKOB, KOTOPhIe CMOTYT B BUPTYaJILHOM cpe-
ne apderTrBHEe 00pabaThIBATL KOHTEHT, OCYIIECTBJISATH IIPE3eHTAIluH U
T. O. AHAJIOTUYHBIE BO3MOYKHOCTA MOTYT OBITH HMCIIOJIb30BAHBI PA3JIHUHBIMU
OpeHgaMu JJIs OCYIIEeCTBJIEHUS ITOKA30B U IPOoJdask B MeTaMarasuHax.

B kouTekrcre BamMaHMS Ha IIMEPOBOE OOIIMECTBO IIPEIIIOIATAeTCsI, UTO
MeTaBceJIeHHbIe CO3IaayT HOBbIe paboume MecTa, KaK CO CTOPOHBI pa3pa-
OOTUYMKOB, TAK K CO CTOPOHBI II0JIH30BATEJIEH, IIOCKOJIbKY II0JIb30BaTE N
CMOT'YT IIEPeHECTH CBOM PadOUHe IIPOIeCChl B BUPTYaJbHOE IPOCTPAHCTEO.

ITo pesyabpraTram ompoca [4], mposemernoro B CIIIA 8 2019 r., mosn3o-
BaTeJM yske cefvuac IOTOBBHI MCIOJIL30BATH cpeacTBa momoaHeHHON (AR)
nin BuUpTyasbHoi peanbHocTH (VR) mpu coBepmrenuu mokytok (39 % pe-
CIIOHJIEHTOB yKa3aJI1, YTO XOTeJH OBl MCII0Jh30BATh TAKHE BO3MOKHOCTH B
MHTEepHeT-Mara3uHax).

MeraBceeHHBIE PACIIHPSAT BO3MOYKHOCTH OHM3HEca, 0COOEHHO B JIIOXY
IOIYJIIPHOCTH yaajieHHo# paborel. KoMianmm y:ke cerogHsi pasMeInaiT
peKJIaMy B CYIIECTBYIOIIMX MeTaBCEJIEHHBIX, IIPOBOLAT MEPOIIPUATHSI, a B
OyayIieM TaKue IIPOCTPAHCTBA CTAHYT IJIOIIAOKON mys oOydenusa. Ilpum
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9TOM MeTaBCeJICHHbIe B HACTOAMNIMH MOMEHT HAXOOATCI Ha HAYAJILHOM
aTalle CBOEro Pa3BUTHS, 3a KOTOPBIM JOJIKHO IIOCJIEIOBATH OOBbeIHUHEHUE
maTdopM, a TaKKe COo3TaHue IOJHBIX ITU(PPOBLIX JBOMHUKOB II0JIHL30BATE-
JIeH.

Crucok UCII0JIb30BAHHBIX HCTOYHUKOB

1. Lee, L.-H., Zhou, P., Braud, T. All One Needs to Know about Metaverse: A
Complete Survey on Technological Singularity, Virtual Ecosystem, and Research
Agenda // Technical Report. 2021. 67 c.

2. Matthew B. «The Metaverse: And How It Will Revolutionize Everything».

3. Stephenson N. Snow Crash.

4. PeaynpraTtsr omrpoca «Willingness to use virtual assistants in combination with
AR or VR» // Statista. — URL: https://www.statista.com/forecasts/1038330/willingness-
to-use-virtual-assistants-in-combination-with-ar-or-vr-in-the-us#statisticContainer
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Nuxuu I'eopruit Kupuiaiosuu,
Bbaouuy Bacunuit Hukonaesuu

Cankr-IlerepOyprckuii rocy1apCcTBEHHBINA YHUBEPCUTET TEJIEKOMMYHUKAITHAN
um. mpod. M. A. Boruu-Bpyesuua
Hayumsrit pykoBogutess — accuctent JI. C. ['opbauesa

JEONEHTPAJINSOBAHHBIE ABTOHOMHBIE OPI'TAHU3AITIUN.
BO3MOJKHOCTH A ITPUHIINIIBI PABOTDI

PasButie m mcronb3oBaHue TEXHOJOTHMH OJIOKUYEHH IIPHBEJIO IH(po-
BOEe OOIIECTBO K JBYM BapHaHTaM JAJIbHEHNIIero NCII0JIb30BAHMI.

IlepBBIii BapumaHT — BCe IEPCOHAJIbHBIE TaHHBIE XPAHSATCA B 00IIEeM
osoxueiiae. JIr000# IpaBOMOYHBIN AKTOP, TOCYIAaPCTBEHHBIN MJIHM YaCTHBIM:
OTIeJI KaJIpoB, II0YUTA, OAHK, IIOJIHUIIHS — UMEIOT BO3MOYKHOCTEh 00paIlaThCI K
OJHOMY U TOMY K€ JOCTOBEPHOMY HCTOUYHHKY WHQOPMAIINH, II0Jy4aTh K3
HEero TOJIBKO TO, YTO II0JIaraeTcsi, M OCTaBJIATH 3allrch 00 oOparmrenun. He-
CMOTPsSI Ha BCe ellle COXPaHSIOIIeNcsa v OJIOKUeiiHa «OyHTapPCKUM IITUK», 9Ta
TeXHOJIOTUS JeJIaeT BO3MOYKHBIM OCYIIIECTBJICEHHE JKeJIAHUI, KOTOphble M3-
JIaBHA BBIHAIIIUBAJIYA MOTYIIECTBEHHBIE WHCTUTYTHI. BeposTHBIN mcxom —
0JI0K4UeitH OymeT 3axBadeH u mupucsoeH [1, C. 198-245].

Bropoit BapuaHT - POKYCHPOBKA Ha OCHOBHOM JOCTOMHCTBE OJIOKYEH-
HA, 4 UMEHHO B BO3MOYKHOCTH MAaCCOBOT'0 KOJLJIEKTHBHOI'O JIEHCTBHS, KOTO-
pble MaJIo IMOXOKKM HAa TOCyJapCTBEHHOE yIIpaBJIEHIEe B COBPEeMeHHOI dop-
Me. bosbmias 4dacth OeATEeJIbHOCTH, KOTOpas BeIeTCs CEeTroJHs B JTOM
HaOpaBJIeHWU W JaeT HaJeskIy Ha «ocBoOOKIaoIee» BINIHUE OJIOKUYeHHA
COoCpe/loToUeHa Ha TaK HAa3bIBA€MbBIX JeIleHTPAJIN30BAHHBIX aBTOHOMHBIX
opraumsanusax (JIAO).

B mepByio ouepens cTouT 00paTHUTH BHUMAHME, YTO OOJILIITMHCTBO IIPO-
exToB JIAO BRIIIOUAIOT B ce0s: TOKEH yIpaBJIEHU; KOHCTUTYIINIO HJIA IPY-
I'yI0 IOPUIAYECKYI0 JOKYMEeHTAIN; kaduadeiictBo (korresex Web3); coob-
mectBo (Discord, Telegram, Forum); cMapT-KOHTpPakKT, pasBEepHYTHIA B
os1okuerine; BeO-caiiT; GitHub/oTkpeITEIIT KOm; cTUMYyJ Bl (IJ1 pocTa cooO-
mectBa). bea BrImenepeunciaeHHbIXx cocraBidomux JIAO He mmeer Bo3-
MOYKHOCTH TOJIHOIIEHHO (PYHKIIMOHUPOBATh, a 3HAYHUT IIPU CO3TAHUHU COO-
ctBeHHOr0 JIAO HEeoOXoquMO BHIIIOJIHUTDL UX PEeaTHU3AIIHIO.

Pabora n dyurmmoruposanme JIAO ocHoBaHbI Ha Tpex (yHIaMEH-
TaJbLHBIX IPUHIINIAX OJIOKUYeHHAa: aBTOHOMHbBIE areHThI, pacIpeae/IeHHbIe
OPUJIOKEHUS U JelleHTpan3oBaHuble opranmsaruu [2, C. 90-150]. Ot
ABTOHOMHBIX areHTOB B3ATa HAed CAMOMCIIOJIHSIOIIEr0CsS IIPOrPaMMEOIO0
Koza (cMapT-KOHTPAKT), paboTailiero 0e3 ydactusa desioBeka. OT pacipe-
JeJIEHHBIX IMPUJIOMKEHUHN B3dTa KOHIIENIIUSA HauMa JIIJder NJId BBIIOJIHEe-
HUS ompenesieHHBIX 3amad. OT JelleHTpaIn30BAHHBIX OPTAaHU3AIUSI B3STO
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IIpaBo IpuUHATUA pemreHuii. OHO pacipemeeHo MeKIy BCeMH WIeHAMH U
VIIPABJISIETCS C IOMOIIBI0 TEXHOJIOTUHM MHOKECTBEHHOM IOMIINCH, KOTOpAas
TpelyeT, YTOOBI pellleHne OBbLIO IIOMIIMCAHO YCTAHOBJIEHHBIM KOJIMYECTBOM
CTOPOH, IIPEKIe YeM OHO BCTYIIUT B CILILY.

Pyccro-ramamckuii mporpammvuct Buranuit Byrepun onuceiaer JJAO
KaK «CYIITHOCTh, KoTopas skuBeT B MIHTepHeTe u cyIecTByeT aBTOHOMHO, HO
TaK:Ke B 3HAUUTEJIHLHON Mepe OMHpaeTcs HA IPUBJIeYeHNe HAeMHBIX MH/IH-
BUIOB [JIS BBIIIOJIHEHIS OIIPeIeJIeHHBIX 3a7a4, KOTOpPhIe caMO IPOTrpaMM-
HOoe olOecreveHne BHIDOJHUTL He Mmoxker [1, C. 221]. JlemenTpaan3oBaH-
Hble aBTOHOMHLIE OpPraHM3alluM HHUKAK He orpaHudeHbl gopmoii. OHu
MOTYT SIBJISATHCS KOPIIOpAIlHMeH, BJaJeTh MMYIIEeCTBOM, HAHUMATh JIIOJIeH,
mIpeaJaraTh TOBApPhl M YCJIYTH, BBEIIYCKATh akiuu u T. . Camoe riasHoe -
JAO ciayXuTh KOOPAWMHAIIMOHHBIM MEXAaHH3MOM JIJIS JII000¥ T'PYIIIBI JIIO-
Ier, o0beJUHEeHHBIX 00Iell 11eJIbi0, 0e3 ydeTa PacIIoIoKeHUs IPYT OT APY-
ra [1]. Takum obpasom, JeleHTPaAIN30BAHHBIE aBTOHOMHBIE OPTraHU3aIINHT
IIOIPa3aesIaI0TCa Ha IIeCcTh BUIOB, OIIMCAHHBIX B TA0JI. 1.

Tabmuma 1
Kinaccuduramusa JIAO
Buger JJAO Cdepa Bausums [Tpumep
I'pauToBBIE Jl06poBOJILHOE CIIOHCOPCTBO I'PAHTOBBIX IIPOEKTOB MolochDAO
[TpoBepra mHpoOpMAIIMY HA KAYECTBO, CO3aHNe COOCTBEHHON MH-
Nudopmanmonnsie posep (bu pMan ’ BanklessDAO
dopMaIOHHON CHCTEMEI
[Ipemocrasiienune GecrIaTHOM 00yYalOIIell IPOrpaMMBl BCEM JKe-
Ob6pasoBaTesibHBIE pea Y H-l porp Odyssey DAO
JIQIOIITAM
PaspaboTra moxymeHTAITUM ¥ IIPABUJI II0 BCEM BOIIPOCAM, CBA3AH-
IOpunnueckune b HU y 1 p p ’ LexDAO
HBIX C OJIOKUENH U €r0 COCTABJISIONNMU
C06op m aHaIN3 KOJMYECTBEHHBIX ¥ KAYECTBEHHBIX JAHHBIX O Je-
Ananutnueckue P DeepDAO
IEHTPAJN30BAHHBIX ABTOHOMHBIX OPTaHU3AIIUIX
NuBectuiimonunie Konnextnsaoe MHBECTUPOBaHUE B aKTUB U IIPOEKTHI CSP DAO

IIpoananusupoBas cyinectByoime Buabl JIAO, Oblau oOHApY:KEeHBI
MOMEHTBI, KOTOPbIe BBISLIBAIOT COMHEHMI.

IlepBBIii MOMEHT 3aKJIIOYAETCSI B PABHLIX IIpaBax HA I'0JIOC O IIPHHS-
TUW pelreHnusd. YeH IelleHTPaIru30BAHHON ABTOHOMHOM OpPraHH3AlIlNH,
nMesI TOKeH, II0JIy4aeT BO3MOKHOCTD BJIMATH Ha HMCXOJ T'OJIOCOBAHMUS, HO 9TO
BINAHHE TaKKe, KAK U B OJHOM H3 TPAIHUIIMOHHBIX CII0CO0AX HPUHSITUSI
peIlleHusI, COOTBETCTBYET KOJIMYECTBY UMEIOIINXCS TOKEHOB.

Bropoit momenT 6eper Havaso ¢ onucauusa JJAO xkak «He mepapxuue-
CKOID» OpTraHU3aIMN MJIN OpraHu3alu «0e3 jammaepa». OTO IIPOTHBOPEUUT
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cymiectBoBaHuio «Biaageabna» J[AO, ymosaHomMoueHHOro B JII000H MOMEHT
MEHATH IpaBUjIa yIaCTH.

W Tpertuii MOMEHT KacaeTcs IIPO3PAUYHOCTH TAKuX oprammsaimii. Ko-
rIa OPUHAIIEKHOCTh CKPBIBAETCA 34 «KPHUIITOrPAQHUECKON 3aHABECKOM»,
OTHOIIIEHUS MEKIY HHAWBUIAME, TPYIOAMH K OPraHU3alUAMU B MHpE
JIAO Oyayr majieko He IIPO3pavyHbLIME B COBPEMEHHOM IIOHMMAaHHWH 9TOIO
TepMUHA. OTa 0COOEHHOCTH, 3aKJIIOYAIOIIATICT B KOHQINKTE MEKIYy KOH-
(brmeHIIMAaIBHOCTRIO U IIPo3padHocThio, mepernia k JIAO ot 6irokueiiHa.

Tarxsxe paspaboTyMk He TapaHTUPYeT 0e30IaCHOCTh, YUTO SBJISETCS
OYEBHUIHBIM MIHYCOM. 3JI0YMbIILJIEHHUKH CMOTYT BBISIBUTH CJIa0bIe MeCTa B
OTKPBITOM KOJIe JelleHTPAaJIN30BAHHON aBTOHOMHOI OpPraHU3aIlud K II0JIY-
YUTH JOCTYII K JeHEeKHBIM cpeicTBaM. Tak mpomsorio ¢ mpoexTroM The
DAO B 2016 r. Ilocie aToro ciayvas sHAYUTEIHPHO YMEHBIIIHJICSI YPOBEHD
JIOBEePHUs K II0JIOOHBIM OpraHu3aIiuaM [3].

Taxum oopasom, JJAO mMeeT kak DpenMyIIecTBa, TAK U HEJOCTATKH.
B kauecTBe IIpemMyIIecTB BBIAEJISIOTCA aBTOHOMHOCTH HA OCHOBE CMAapT-
KOHTPAKTOB, KOH(HIEHIINAJIbHOCTL IIPH BBIIIOJHEHUH TPAH3AKIIMOHHBIX
omepanuii BHYTPH OJIOKYEITHA, BBHICOKASI CKOPOCTH PaOOTHI, IIPHUHIIAII JIe-
IeHTPaJIN30BAHHOCTH U IPO3PadHOCTh cucTeMbl. K HemocTaTkaM OTHOCSITCS
OTCYTCTBHE IOPHUIUYECKUX HOKYMEHTOB, PErJIaMeHTUPYIOIINX (PYHKIIMOHH-
poBaume JIAO co cTopoHBI rocymapcTBa, CIOpHAsS oP(PeKTUBHOCTH IKOCH-
CTeMBbI, OTCYTCTBHE TapaHTHU O0e30IIaCHOCTH CO CTOPOHBLI pPa3paboTYHKA,
puck croBopa wienos J[AO.

IIpoBensa aHaMM3 0 BO3MOKHOCTAX ¥ IpuHIuIIax padorel JJAO coeman
BBIBOJL O TOM, UTO KOHIIEIIIMS II0BCEMECTHOI'0 MCII0JIb30BAHUI JelleHTPAaJI-
30BAHHBIX ABTOHOMHBIX OPraHM3aIINi HAXOOUTCSI HA CTAIHUN aKTUBHOMN MO-
JepHU3AIMHE W IOCTOSHHO paciiupseT cdepy cBoeil mestenbHOcTH. Ha
JTAHHBIH MOMEHT YeJIOBEK SABJISEeTCS OOHOM M3 TJIABHBIX COCTABJISIOIIIX
JTAHHOM KOHIIEIIINH, OJHAKO B OyAyIIEM BO3MOKEH HCXOI, IIPH KOTOPOM
JIAO 1m1proOpeTyT BCce 3a4aTKU IIOCTTYMAHUCTHYECKOT0 YCTPOMCTBA MUpa U
CTAHYT CAMOJOCTATOYHBIMHK C OOJIBIIIMM PHUCKOM JIJII KOMGQOPTHOIO CYIIe-
CTBOBAHUS YEJIOBEYECTBA.

Crnucox ncCrnoJIb30BAHHBIX HCTOYHUKOB

1. 'puadwuang A. PagukaibHbIe TeXHOJIOTUH. Y CTPOMCTBO IIOBCEIHEBHON JKU3HMU.
CIIIA; Hewo-Mopk. 2018.

2. Menauu C. Biiokueitn: mpoext HoBoM sxoHomuku. CIIIA.

3. Kougeipes B. A. Jlemenrpann3oBaHHble ABTOHOMHBIE OPTAHU3AIIMUA: HOBBIN

myTh K mpuHaTuio perrenuit // Iludpposas skomomuka. 2018. C. 23—30.
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ITPEMMYIHIECTBA UCIIOJIB3OBAHUA
BUOMETPUYECKUX CUCTEM KOHTPOJIA
N VIIPABJIEHUA JOCTYIIOM

OcHoBoIT cucTeMbl MHMOPMAITMOHHON 0€30IIACHOCTH KaKIOM KOMIIA-
HUU SBJISIETCS CHCTeMa KOHTPOJS M pasrpaHmuyeHus goctymna. CucreMmsbl
KOHTPOJHPYEMOTO O0eCIIedeHusI OCTYIIa MOYKHO Pa30UTh HA HECKOJIBKO
TPYIIII B COOTBETCTBHM C T€M, UTO UeJIOBEK HaMepeBaeTCs IIPeICTABJIATH
crcTeMe: 3aceKkpeueHHBIe qaHHble (maposb, PIN), nmepcoHa IbHBIA HIEHTH-
duraTop (IIacTUKOBAs KapTa, TOKEH), UJIU CBOU II€PCOHAJIbHEIE CBEJIEeHUS
— OmoMeTpHUYecKHre JaHHEbIE.

YacTes mosib3oBaTesielil BBIITHUCHIBAET MAPOJIM, UTO JIejaeT J0ble HOCH-
TeJu WHQOPMAIUK O Imapojie (00BIYHO 9TO Oymara) JOCTYHIHBIMH TPEeThbUM
auiiaMm. IlosToMy KoMIIaHMAM HEOOXOIHMMO HCIOJIH30BATH HOBBEIE METOIbI
obeciieueHnsa 0e30MACHOCTHM, B YaCTHOCTH OmMOMeTpuio. bromerpudueckie
CHCTEeMBI [OCTyIla BecbMa KOMQOPTHEI IJIs II0Jb3oBaTesieil. B oramume ot
mapoJieii 1 HoCuTeJell JAaHHBIX, KOTOPble MOT'YT OBITH YTePSHBI, YKPaIeHbl,
CKOITMPOBAHbBI, OMOMETPHUUYECKIEe CHUCTEMBI JIOCTYIIa 0a3upPyIOTCA Ha YeJIoBe-
YeCKHUX ITapaMeTpax, BCeraa HaxXoOaIIINUXCs BMecTe ¢ HUMHU, II03TOMY BOIIPOC
00 UX COXPAHHOCTH He BO3HHUKAET.

[IpuMmeneHne OHMOMETPUYECKON MASHTHPUKAIIUU B CIy:KOe mHpopMa-
IIMOHHOM 0e30IIaCHOCTH KOMIIAHMM, BO-IIEPBBIX, JACT BO3MOKHOCTH COKpAa-
THUTBH JOCTYII K KOMIIbIoTepaMm, 0a3aM JaHHBIX JH00 UX YACTSIM, BO-BTOPHIX,
rapaHTHPYeT KOHTPOJIb JIMYHOCTH OIIepaTopa B OHJIANH-PeKIMe.

Briomerpudeckue crucTeMbl KOHTPOJIS JOCTYIIA JEJIATCS Ha KJIACCHI:

— CHCTEeMHBI, HCIIOJb3YIOIIue TUHAMHUYECKHe MeTOIbl (IIoYepK, T'0JIOCO-
BBIE U peueBble 0COOEHHOCTH, PUTM IIeYaTU Ha KJIaBUAType U T. 1.);

— CHCTEeMHBI, HCIIOJIL3YIOIe CTAaTHYeCKHe MeTOObl (PHUCYHKHU IIAITHJI-
JISPHBIX JUHUH IIAJIBIIEB, pagdysKKa-IjIa3, TeOMeTPUs PYK U T. I.).

JIrobas Omomerpuyeckass cucreMa padoTaeT IIOUTH OTMHAKO0BO. IIpumH-
IIAII PabOTHI 9TUX CHCTEM OCHOBAH HAa IIOJYyYEeHHH UYepTeska OT CKaHepa
OMOMETPHYECKOI0 CUUTBHIBATEJISA M IIPeo0pa30BaHUU €r0 B OIpedesIeHHBIN
11a0JI0H, KOTOPBIH BIIOC/IEICTBUU CPABHUBAETCS C TOTOBOIM 0a301i.

JlmHaMuueckre MeToabl OMOMETPUYECKO ayTeHTU(MUKAIINY OCHOBAHBI
Ha II0BeJeHYeCKNX CBOMCTBAX YeJOBEKA, JPYTUMU CJI0BAMM, OHI OCHOBAHBI
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HA 0COOEHHOCTSIX, CBOMCTBEHHBIX 0€CCO3HATEJIbHBIM IBHIKEHUSIM BO BpeMsd
BOCIIPOU3BeIeHU JeiicTBud [3]:

1) mo mouepry. OOBIYHO HPH TAKOM CIIOCO0OE MOCHTU(PHKAIINN YeJIoBe-
Ka HCIOJIb3yeTCs IIOAINCh (MM HammcaHue KoaoBoro cyosa). CioskHOCTD
MeTOIa 3aKJII0YaeTCsd B TOM, UYTO IIPH KAKION IIOOIHCHA ABTOPOM MOTYT
OBITH J00aBJIEHBI HEKOTOPhIe (PparMeHThI IIOIIMCH, KOTOPBhIE MOIYT CJIHM-
BaTbCs TaM, I'le X HeT B oOpasiie. Eiie ogHa cymiectBeHHas mpobaeMa —
CHUJIbHASI 3aBUCHMOCTh XAPAKTEPUCTUK CHUCTEMBI OT IICUXHYECKOTO COCTOSI-
HUS YeJI0BeKA W YCTOMYMBOCTHU €r0 IIoUepKa;

2) kIaBuaTypHOMY HaO0py. Bo3aMOKHOCTE HAeHTUPHUIIMPOBATL IOYEPK
YeJI0BeKa Ha KJIaBHATypPe BO3HHKAET IPH HAIKWCAHUN B KAaUeCTBe II1apOJIsd
dpassl, cocTosIel u3 JOBOJILHO 00JILIIIOr0 KoJIruYecTBa cuMBoJIOoB. CrcreMma
(buKCcHpyeT IPOmOIKUTEILHOCTD HAKATHN KJIABUII U PACCTOSHHUSI MEKIY
HaKaTUSAMHU KJIABHUII U OTIIyCKaHMeM (KOHTPoJbHBIE HapaMmeTpsrl) [3]. Ilpe-
MMYIIIECTBO 9TOI0 METOo[a 3aKJII0YaeTcsa B TOM, UYTO JJIA UIAeHTHPUKAIIAU
JIMYHOCTU He TpeldyeTcs IOHOJIHUTEJIbHOe 000pyaoBaHME, KpoMe OOBIYHOI
KJIaBUATYPHI,

3) rosocy. MeToabl T0JI0COBOM HMAEHTHMPUKAIINKI YACTO IIPEICTABJISIOT CO-
00if pasHOOOpa3Hble KOMOMHAIINN CTATUCTHUECKUX M YACTOTHBIX XapaKTepH-
ctuk roJioca. Cucrema aHAIH3UPYeT P IIPOU3HOIIEHUI 9TaJI0OHHON (Ppasbl,
IocJie 4yero (popMupyeTcss OMOMETPHUYEecKoe ITAJIOHHOe 3HAYeHHWe Ha OCHOBE
IIPOM3HOIIEHU XapaKTepHbIX QyHKINE. Hemocratkom MeTona sABjsieTcs He-
BO3MOYKHOCTBH COXPAaHUTh KOHTPOJILHYIO (Ppasy B CEKpeTe.

Cratuyueckue MeTOObI OMOMETPHUUYECKONM ayTeHTU(PUKAIINN 0a3UPYIOTCI
Ha (PU3MOJOTMYECKHUX CBOMCTBAX UeJI0BEKa, KOTOpPhIe He MOI'YT OBITH IIOTE-
PAHBI, VEPaJeHbl U CKOIMPOBAHEI, ¥ XapaKTePHBIX eMy OT POMKICHUSI M [0
CMEePTH, HAXOQSAIINXCS IIPH HEM Ha BCEM IIepHOe KU3HU.

1) otmeuaTku masbieB. MgeHTudUKAIMg 110 OTIEYATKY IaJIblla — ca-
MBIM TOIYJIIPHBIN OMOMETPHUYECKHUIT MeTOd UAEHTU(PUKAIIINA JIMIHOCTH.
XapakTepHble YepPThl Y30pa HMpeodpas3yoTcsa B YHUKAJIBHBINA KO, KOTOPBIM
coxpaHseT mH@opMmalmo 00 ormeuaTke maoopaxkenus [2]. [Ipeumyiiecrso
ayTeHTU(PUKAIIUNA II0 OTIIeYaTKAM HaJIbIeB 3aKJJaeTcs B OBICTPOTE H
IIPOCTOTE MCIIOJb30BAHUSA, a TaKKe B CPABHUTEJIbHO HU3KOM CTOMMOCTH
obopymoBanus. HemocratkaMu MeToma ABJISIOTCS HECIOCOOHOCTH HIEHTH-
purar mpu osKorax, mopesax M IlapanrHax IIAJIbIIeB, a TaKKe HeIo-
cTaToOUYHAsS 0e30IIaCHOCTH OT MOAJEJIOK, TAK KaK oTOT MEeTO[ IIIHPOKO IC-
II0JIb3YeTCH,

2) kxapra BeH. HMH(ppaxpacHas KamMepa HCHOJIb3YeTCA OIS CHhEeMKHU
M300paskeHnil ¢ BHEIIHeH MJIM BHYTpPeHHeIl CTOPOHBI pyKu. PucyHOK BeH
dopMupyeTcss 3a cueT TOro, YTO IeMOIJIOOMH KPOBHU IIOTJIOIIAET HMHpa-
KpacHOoe HM3JIydYeHue. JTO YMeHbIIIAaeT CTEeIleHb OTPAaKeHUs, 1 BEHBI 0T00-
paskaioTcsa Ha KaMmepe B BuIOe depHbIX JimHuii. CoermasgbHas IIporpamma
co3maeT IIM(PPOBYIO CBEPTKY HA OCHOBE IOJIyUYeHHBIX HaHHBIX [1]. IIpeumy-
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IIIECTBO METOJA 3aKJII0UAeTCSI B TOM, YTO JIJIs €r0 peau3alluu He Tpedyercs
KOHTAKT C CKaHHPYOIIMM ycTpoicrBoMm. Hemocrarkom ABsIeTCs TO, YUTO
UIEHTU(PUKAIINSA MOKeT OBITh OCJIOKHEHA M3-3a MHOIMX BO3PACTHBIX 3a00-
JIEBAHUI;

3) pagy:xkuas obosouka riia3a. CiIosKHBIN ITA0JIOH Y30POB PAaIysKHOM
000JIOUKHM II03BOJISIET BBHIOPATH OIpeeIeHHOe KOJIMYECTBO TOUEK, KOTOPHIE
o0ecreuynBaOT BBICOKYI0O 0Oe30macHOCTh ayTeHTudguramuu. llostomy aTOT
MeTo[ sBJsgeTcss Hambosiee TounbIM [1]. Hemocrarkom atoro meroma sBJis-
eTCs BBICOKAsI CTOMMOCTH OOOpPYHOBAHHS, A IIPEHUMYIIECTBOM — BBICOKAS
TOYHOCTh M OTCYTCTBIE (PHM3MUECKOTO KOHTAKTA CO CKAHEPOM;

4) ceTuaTka ryasa. MeTom OCHOBAaH HA YHUKAJBHOM H300paKeHUU
KPOBEHOCHBIX COCYIOB IJia3Horo mHa. llpm ckaHMpoBaHHMH CETUYATKH IC-
II0JIb3yeTcsl MH(ppaxpacHoe M3JIyuyeHHe HH3K0H mHTeHcuBHOocTH. V3 1pm-
HATOI'O CHUTHAJIA BBIIEJISIOTCS HECKOJIBKO COTeH CIeIIHMaJIbHBIX TOYeK, MH-
dopmanmss o KOTOpHIX XpaHuTCA B Iabsoue [1]. Takoit merom TpebOyer
YETKOI'0 M300paskeHns U YyBCTBUTEJEH K HEeIIPpaBUJIHLHO BHIPOBHEHHOM CeT-
vyatke. [losToMy IIpH MCIIOIB30BAHHUHM 9TOr0 MeETOOAa HEeOOXOIHMMO OBITH
OYeHb OCTOPOKHBIM, a HAJHYHE OIPeIesIeHHBIX 3a00JeBaHUI MOMKET IIO-
MeIllaTh ero peajusarmu. K HegocraTkaM TaKsKe OTHOCUTCS BBICOKOE Bpe-
Ms1 00paboTkm. IlpenmyiecTBa 3ak/II0YA0TCA B OUeHb HU3KOH BEPOSTHOCTH
OIITMOKH.

IIpuBenenunie paHee pas3JIUdYHbIE METOOBLI IIPUMEHIITCI B OMOMETPH-
YeCKUX CHCTEeMAaX KOHTPOJIS U yIIpaBJeHus gocrymnom. Kamapiil n3 MeToq0B
nMeeT KaK IPerMYIIecTBa, TaK U HeJOCTATKU, W JOJIKEeH IIPUMEeHITHLCS B 3a-
BHMCHMOCTH OT IIOCTABJIEHHOH 3amaun. Harpmmep, caMbiii OBICTPBII MeTom —
METOJT CKAaHNPOBAHUS OTIIEYATKOB IIAJIBIIEB, HEJOCTATOYHO HANEKHBINA, U IIPU
HeOOXOJMMOCTH peasin3anun 0ojiee HAOEKHON CHCTEMBI CJIEAYeT HCIIOJIb30-
BATh METOJ PACIIO3HABAHUS II0 Pamy:KHOI oboouke. OIHAKO JAaHHBIN METO/T
ropaazo 0oJsiee moporocrosiuii. J{ss MmaccoBoro paciosHaBaHUS JIOOEH JIyd-
IIIe BCETO IOAXOIAT MeTOIbI MAeHTU(MUKAIINY 110 TeOMEeTPUHN JINIIA.

HemocraTtku MeTomoB IIapobHOM ayTeHTU(PUKAIINY, a TaKKe MEeTOI0B
C WCIIOJIb30BAHMEM (PU3UUECKUX HUOeHTUPUKATOPOB, IPUBEJIN K OCO3HAHUIO
HeOOXOIHMMOCTH MCIIOJIB30BAHUS OMOMETPUYECKHUX CHCTEM KOHTPOJS U
yIIpaBJeHUS OOCTyIIoOM. B maHHOII cTaThe IIPoBeIeH aHaJII3 MeTOHOB Omo-
METPHUYECKUX CHCTEM KOHTPOJIS M YIPaBJEHUS OCTYIIOM, BBISBJICHBI IIpe-
MMYIIIECTBA M HEOOCTATKM PAa3JIMYHBLIX METONOB, a TaKyKe IIPeaCcTaBJIEHO
pellleHre O0OPYIOBAHHS IIPOXOJHON IIPENHPHUATHS C MWCI0JIH30BAHUIEM
OMOMEeTPUYECKOM CUCTEMBI JJIsI KOHTPOJISS (PU3MUECKOT0 JOCTYIIA.
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Kykymkun Ilasea Cepreesuu,
Kynurunua Exarepuna 9nyapaosHa
Canxr-IleTepOyprekuii rocy1apcTBEHHBIN YHUBEPCUTET

TesiekoMMyHuUKaImi uM. rpod. M. A. Boru-Bpyesuua
Hayumerit pyxoBogutess — accuctenT kadeaps: IIMBT I'. B. Crenrarneskos

CUCTEMA OBMEHA COOBIIEHUAMM 110 ITABJIOHY
ITPOEKTUPOBAHUA «<U3JATEJID - IIOAIINCYUK»

Cormacuo oruery DIGITAL 2022: THE RUSSIAN FEDERATION =
Poccun mHacuureiBaercsa 129,8 MUJLJIMOHOB MHTEPHET-II0JIb30BATEIIMU. T a-
KM 00pa3oM, YpOBeHb IIPOHHKHOBEHHS MHTepHeTa B Poccmm Ha Hauao
roga moctur 89,0 % or oOIIell YMCJIeHHOCTH HaceleHusd, uyto Ha 4,7 % BHI-
IIIe IIpoILIoro roma. Kasgaprii Mecsil Ha JoMeHe .r'u PerucTPUpPYIOT 00JIbIIIe,
veM 110 100 ThICAY HOBBIX JOMEHOB [1]. 9T0O MOCTOSSHHOE YBeJIMJYeHHe YHCJIa
HOBBIX CAWTOB W HMHTEPHET-II0JIb30BaTeJiell TpebdyeT 0OoJiee ONTHMAJIbHBIX
CIIOCO00B Pa3pabOTKM CHCTEM pacIpeeeHHOT0 o0MeHa COOOIIeHUsIMH,
JIJIS CBSA3U Meskay mmpuioskeHuAMU (A2A), a Taxkike MeKIY IIPUJIOKEHUSIMU
u 1ntosab3oBaTeaMu (A2P). OguuM 13 BApHaHTOB PeIlleHUs 9TOM IIP00JIeMBbI
MOZKeT CTATh HCIIOJIb30BaHMe IIa0JI0HA IIPOKTUPOBAHUA «HU30aTeJIb — IO -
IIACYKKD.

« Mamarenp — momnucuyuk » (Tak ke M3BecTHBRIM Kak Pub/Sub) — aro
1abJIoH oOMeHa COOOIEeHUSMH, IPU KOTOPOM OTIIPABUTEJI COOOIIEHMI,
Ha3bIBaeMble HU3JATEJISIMH, HAIIPIMYIO He IIPUBSA3aHbI IPOrPAMMHBIM KO-
JIOM OTIIPABKH COOOIIEHHUH K ITOJIydaTeJssIM, Ha3bIBA€MBIM IIOAIINCUNKAMU,
a BMECTO 9TOr0 KJIACCHU(HUIIUPYIOT OIIyOJIMKOBAHHBIE COOOIIEHHS II0 TOIIH-
KaM U He COIep:KaT CBeIeHMH, KaKkue IIOOINCUYNKN, €CJIH TAKOBLIe MMEIOT-
CsI, MOT'YT OBITH y 9TOT0 TOIIMKA. AHAJIOTHYHBIM 00pPa30M, HMOMIIMCUMKHN 00-
pamrapoTcsa K OTHOMY HMJIM HECKOJIBKMM KJIaccaM M IIOJIydaloT TOJIBKO
COODIIIEeHNs, IIPEICTABJISIONINEe HHTEpeC, He 3Has, KaKue M3JaTeJIH, eCJIHn
TaKoBbIe MMeoTcs, ecTh. [[labion «m3maTesib — MOAIIUCUNK» KOHIIEIITYAJIb-
HO OYeHb OJIM30K K IIapaJurMe ouepeau COOOIeHUH [2] 1 00BIYHO ABJISETC
YacThio 0oJiee KPYITHOM CHUCTEeMBI IPOMEKYTOYHOI0 IPOrpaMMHOI0 obeciie-
YeHUsI, OpUEeHTUPOBAHHON HA COOOIIEHMUI.

XOoTs1 9TOT MIA0JIOH OCHOBAH Ha 0oJiee paHHUX IIA0JIOHAX IIPOEKTHPO-
BaHWUsI, TAKUX KaK ouyepeab COOOIeHU 1 OpOKephl COOBITHI, OH 0OoJiee THuO-
Kuii m macmrrabupyemsurit. KimoueBoit daxTop aToro cmocoba B TOM, UYTO
Pub/Sub mosBosisser mepemeniath COOOIIEHUS MEKIY PA3HBIMU KOMIIOHEH-
TaMH CUCTEMBI, IIPU 9TOM KOMIIOHEHThI HHYEero He 3HAIOT 00 UIeHTUIHOCTHU

ApYyr Apyra.
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[ITabmou «u3maTenab — MDONIIMCYME» PA3BUJICA M3-3a HEOOXOIMMOCTH
pacIIupeHnsa MAcCIITA00B MHQOPMAIIMOHHBIX cucTeM. B amoxy mo MuTepHe-
Ta U Jaske B mepBble qHU VHTEepHeTa CHCTEeMbI B OCHOBHOM MACIITA0KMPOBA-
auchk cratudeckn. OpHaxo ¢ pacimmpenwem MHTepHera U BeO-
IIPUJIOKEHUM, BEI3BAHHOTO MAaCCOBBIM BHEIPEHMEM MOOHJIBHBIX YCTPOMCTB
u ycrpoiicTB IoT, cucTteMbl MOIKHBI OBLIIM JUHAMAYECKH MAacCIITa0HMpPOBaTh-
cs.

C momoIIbio 9TOM apXUTEKTYPHl Pa3pabOTYMK MOIKET IIPOrpaMMIpPO-
BaThb MOIYJM HA M30JHUPOBAHHBIE M YETKO OIIpedesIeHHbIe O00sI3aHHOCTH,
II03TOMY MOZYJISIM OOJIbIIle He HY KHO XPAaHUTh MH(OPMAIIHMIO O MECTOHA-
XOKOeHUM OPYyrux Moayseii. Moayam BBoga IMIPUHUMAIOT TOJIBKO II0JIH30BAa-
TeJILCKUU BBOMI, MOIYJIH 00pabOTKK 00padaThIBAIOT TOJILKO JaHHBIE, a MO-
JIyJIM BBIBOJA OTOOPAIKAIOT TOJIBKO BBIXOIHBIE JaHHBIE.

JlaHHasA apXuUTEKTypa MOKET IPHUMEHSATHCS B OOJIBIIIOM KOJIMYECTBE
CEepPBUCOB U BeO-mpuiao:keHUH. [IpumokeHns yaTa ABIsIETCA KJIACCHTYECKIM
IIPUMEPOM HCIIOJIb30BAHUSA 9TOTrO0 IIa0JIoHa. B mpuioxkeHnn yaTta yJIacTHU-
KH MOTYT IIOOIINCATHCS HA YaThI, KOTOPHIE ABJISIOTCSI OTAEIbHBIMU TOIIHKA-
MU COOOIIeHHI B IIA0JIOHE «M3aaTesIb — Imoanucuuk». Korma moab3oBaTesinb
OTIIPABJISIET COOOIIEHHE B YaT, €r0 JK3eMILIApP IPHIJIOKEHUSI JdaTa IIyOJIm-
KyeT coOOIIeHre B TOINKE, a MOMIIMCYNKHN TOIMKA II0JIy4aioT COOOIIeHMe.

Cosmanme macurTadHOM MHAOPMAIIMOHHON CHCTEMBI C HMCIIOJIb30BAHUEM
mabgora Pub/Sub mpuHocuUT 110JIB3y BCceM 3aMHTEPECOBAHHBIM CTOPOHAM,
paspaboTynkam, apxuTeKTopam, TectuponBiukaM. IIportecc paspadborku mpo-
TPaMMHOI0 O0ecIleueHMsI BBIUTPBHIBAET OT IIPOCTOTHI ImadsoHa Pub/Sub. U3
OCHOBHBIX IIPEHUMYILECTB JJI Pa3pabd0TUNKOB MOKHO BEIIEJINTE CJIEIYIOIINE.

Cucremsl, mocTpoerunie Ha Pub/Sub, mossossior paspaboTrumnkam pas-
JIeJISITH CHCTeMy Ha MOIYJIA Ha OCHOBE OM3HeC-JIOTUKU cucTeMbl. Moayabu-
3anus 1 paseseHie IpodJieM IPUBOLAT K YIYUIIIEHUIO KadecTBa Koa.

Paspaborrka mporpamMmuHOro obecrieueHus, He 3aBHCHMOIO OT S3bIKA -
MIPUJIOKeHNe pa3douTo Ha 0oJiee MeJIKHe JIOTUYeCKre YacTU. DT YacTU paas-
pabaTBEIBAIOTCA C MCIIOJIb30BAHHMEM MOAXOIAINEr0 S3bIKa IPOrpaMMHUPOBA-
HUuA. BaanmocBsas3p mMeskay vactamu mrpoucxonutT depesd Pub/Sub. @axtmye-
ckr, Pub/Sub cmmBaer KoOMIOHEHTHI B OZHO pabodyee IIPOrpaMMHOE
obecIieueHIe.

AcuocTs B Om3Hec-JI0rUKe - Opokep cooOIIeHuil Oeper Ha ceds OTBET-
CTBEHHOCTDH 34 HAJEKHYIO JOCTABKY COOOIIMEHMS, TeM CAMBIM OCBOOOKIAs
pas3paboTynKa OT HAIHMCAHUS HOIIOJHUTEJILHOrO0 Koma. B ciiemcTBuu vero
KoZoBas 0a3a CTaHOBUTCS IIPOIIEe 1 yao0Hee IJIS YTeHHs.

IToBhIlIIeHME OT3BIBUMBOCTH - B IIporpaMMHOM Itabsore Pub/Sub cBsa3b
ACHMHXPOHHA. JTO II03BOJIAET pa3pabdaThiBaTh OTHeJIbHBIE MOIYJIA TaKiKe
acuHxpoHHO. JlocTaBKa cooOIieHuii He OJIoOKMpyeT magartessd. Ksmateinb
BO3BpaIllaeTcss K CBOEH 3agadve cpasdy ske Iocje IIyOJHKAI[N COOOIIMEHMS.
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AHaJIOrMYHO, IIOIUCYNE IIPEPHIBAETCS TOJIbKO IIPH IIOABJICHHUMN COOOIIEHUS
Ha IOAINCAHHYIO TEMY.

Ho wrasxmprii 1mra0oH HPOEKTHPOBAHUS HMeeT CBOM OTPAHUYEHHUS U
KOMITpoMIECCEI. M ecTh clieHapuy MCII0Jb30BAHMS, KOrJa IMA0JIOH «H3da-
TeJIb — HOJIIMCUMEK» OydeT IIJIOXHUM BBEIOOPOM:

«Uspmarenp — momummcunk» OyaeT M30BITOYHBIM JJIS IIPOCTOM CHCTEMEI,
KOTOpBIe BPAL JIX OyayT MaciuTabupoBaThesa. B cucremax, roe quHaMHUde-
CKO€e MacIITabupoBaHue He TpedyeTcsa U rae OygeT JOCTaTOYHO CTATHYECKO-
ro MAacIITa0MPOBAHUS, HCIIOJIB30BATH 9Ty APXUTEKTYpPYy OyIeT He OIITH-
MaJIBHBIM BBIOOPOM.

IToTorkoBOE aymmo M BHOEO HMEIOT HIOAHCHI TPEOOBAHUSA K ILJIABHOMY
PEHIEePHUHTY CO CTOPOHBI I10JIb30BaTe Id. CHHXPOHHAS CBSI3b «TOYKA — TOY-
Ka» MEKIY ABYMS KOHEUYHBIMU TOYKAMU SBJISIETCS JIYUIINM PeIIeHnueM JIJIsd
IIOTOKOBOI mmepemadyu MyJbTuMenua. Pub/Sub He mogxomuT miis mepeHoca
tpadura VolP muinu Buneorenedonnu yepes MuTEpHeT.

HecmoTpss Ha mHOroumcaeHHsle gocrouucTBa Pub/Sub, kpaiinme BaskHO
BBIOpATh IIPABUJILHYIO HH(MPPACTPYKTYPY OJIs1 BHEIPEHUs ITOro ImabdJIoHa
IIPOEKTHUPOBAHUS. B IIpOoTHUBHOM CiIydyae 9TO MOKET IIOMeIlIaTh MacCIITalu-
PYEMOCTH CHCTEMBI 1 CO3[IaTh IPOOJIEMEI C HAAEKHOCTHIO.

Cucrema oOMeHa COOOIIEHUAMHU IO ITA0JIOHY IPOEKTHPOBAHUS «H3a-
TeJIb — IIOAIINUCYNEK» MOKEeT OBITH pa3BepHyTa CaMOCTOSTEJIHLHO UJIM pa3Bep-
HyTa B IIpeaBapUTeIbHO HACTPOEHHOM O00JaYyHOM MHQPPACTPYKTYpe u
IIPEI0CTABISATHCA pa3paboTINKaM KakK ycJayra.

CroHcoK MCnoJIb30BAHHBIX HCTOYHHUKOB

1. Texumueckuit 1eHTp MHTEpHEeT. JlHaMUKa M3MeHeHUS Yucsa JoMeHoB. 2022, —
URL: https://statdom.ru/tld/ru/report/domainsdynamic/#9:by=month (mara obpare-
Hus: 28.10.2022)

2. Microsoft. Message Queuing. 2022. — URL: https://learn.microsoft.com/en-
us/previous-
versions/windows/desktop/legacy/ms711472(v=vs.85)?redirectedfrom=MSDN (maTa
obparenus: 28.10.2022)
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Hayunsbrit pykoBouTe b — crapiruit nperogaBaressb E. I1. Boamosa

BOITPOCHI IPUMEHEHUA NTHOOI'PAOUKHN
B PEHHIEHUU ITPAKTUYECKHUX 3AJTAY

B macrosiiee BpemMs B CBSI3U ¢ pasBUTHEM MH(POPMAITMOHHBIX TEXHO-
JIOTUH 4YeJIOBEKAa OKpYy:KaeT 00JbIIoe KojmdecTBo mHpopmarinu. Heobxo-
JTUMO OBICTPO OPHUEHTHUPOBATHCS B PA3JIMIHBIX II0 O0BEMY U COJIEPIKAHUIO
JAHHBIX, YTOOBI MCIIOJIB30BATh UX B CBOEH JesaTeabHoCTH. IMEeHHO II09TOMY
BaYKHBIMH CTAHOBATCS 3(peKTUBHOCTL PabOTHI ¢ MHQPOPMAIIHEH, CKOPOCTh
eé ycBoeHUs U 00paboTku. BusyasnbHbIe 00pas3bl YeIoBedeCKruit MO3T oopa-
OaTbIBAeT 3HAUNTEJIBHO OBICTPEE TEKCTa, II03TOMY Hambojiee yIoOHBIM IJIs
BOCIIPUATHUSA CUUTAETCA Ipapuyeckoe IpeacTaBIeHue MHQOPMAIIH.

Nudorpacdura — rpadudeckuii crmocod mogauym mH@OpPMAIINH, obecIie-
YHUBAIONINI HATJIAIHOE U TAPMOHMYHOE BU3yaJIbHOE IIpe/ICTaBJICHIE IaH-
HBIX. K€ BO3MOKHO paccMaTpuBaTh Kak OOHY M3 PopM I'padUUuecKoro u
KOMMYHUKAITMOHHOTO quaaiiHa [1].

Nudorpacdura HaXoOuT IpPHUMEHEHHEe B PAa3JHUYHBIX 00JIACTAX Hesd-
TeJIbHOCTHA 4YeJI0BeKa, TaKUX KaK JKYypPHAJIMCTHUKA, 9KOHOMHKA, 00pas3oBa-
Hue, ou3Hec m MHorux Apyrux. OHa MoskeT OBITH Ipe[cTaBJIeHA Kak Ha
(pu3mUecKux, Tak M 9JEKTPOHHBLIX HocuTesax. C ImosBeHMeM TeXHOJIOTHH
BUPTYAJIBHOM U JIOHOJIHEHHOM peaJIbHOCTH, JAIOIINX HOBBIE BO3MOKHOCTH
IIpeacTaBJIeHUs WHQOpMAIINKU, HHPOrpapUKy MOKHO II€PEeHEeCTH B HOBYIO
cpeay OTOOpaskeHUs MJIS PACIIMPeHNs BO3MOYKHOCTEIl B3aHMMOIEHCTBUS C
nH@orpadpukoii 1 obeceueHnss 0ojIee MOJIHOIO IIPeACTaBIeHIA JaHHbIX.

B pemenun mpakTmueckux 3amad mHoOrpadura IPUMEHSIeTCsS IJIS
obeciieueHNsa OBICTPOr0 M TOYHOI'O0 BOCHPHUATHUS MHQOPMAIIUNA ayIHUTOPUEH.
Eé mcmosn3oBaHMe MO3BOJISIET CTPYKTYPHUPOBATH JAHHBIE, CHCTEMATH3HPO-
BaThb ux [1]. Kpome Toro, nxgorpaduka ucmoab3yercs IJsd THPOPMUPOBA-
HUs, IIPUBJIEUEHUs, a TAKiKe YBeJMJYEeHHUS 3aMHTEePEeCOBAHHOCTU IIeJIeBOI
aynutopunu. NuadQopmaliusa, mpeacTapieHHas B rpadguyeckoM, KOMPOPTHOM
JIJIS BOCIPHUATHUSA BUE, HEIIOCPEICTBEHHO BJIUSIET Ha IIPUHATHE PeIleHHIH.

Nudorpadura HATJIAIHO IIPEeOCTABJSIET OO0JBIIHE 00HLEMBI CTATHCTHU-
YeCKHUX JaHHBIX, JeMOHCTPUPYET CBSI3H, 3aBUCUMOCTH, CTPYKTYPbI, TeHIeH-
K, OTOOpaskaeT CpaBHEHME M SIBJISETCS COBPEMEHHBIM HMHCTPYMEHTOM
BH3YaJIbHBIX KoMMmyHuraiimii [2]. Takoii cmocod mepemaum mH@oOpMAIAN
obOJIafiaeT psAOOM IIPEUMYIIECTB II0 CPABHEHHUIO C TEKCTOBOI MH(popMAaIluei
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W TI03BOJIAET OBITh yOequTeJhbHBIM U IIPUBJIEKATEIbHBIM B JOHECEeHUN
CMBICJIOB 0 3PUTEJIA.

IIpu mpencraBiaeHnr Pa3IUIHON HHPOPMAIIMN KpaiiHe BaskeH BBHIOOD
TAKOT0 THUIA HHQOrpadUuKM, KOTOPBIA MO3BOJHUT IIPEICTABUTHL OTIEIHHO
B3SThIe JAaHHBIE B HATJISAIHON, YIOOHOM I/ aHAJIM3a, BOCIIPUATHSI K Pac-
cMOTpeHusa ¢opMe, IIOCKOJILKY OOHYy M Ty Ke HH(MOPMAIINI0 MOKHO IIO-
Pa3HOMY HHTEPIPETHPOBATh, W B JTOM CJydae CYIIEeCTBYyeT OIIaCHOCTH
HEOIHO3HAYHOI0 IIPOYTEHMI.

CymrectByeT 00JIBbIIIOE KOJIMYECTBO TUIIOB nHQporpadguiu. [Ipu sTom mc-
cJIeIoOBATeJ N IMpeaaraioT Pa3JINYHbIe CIIOCOOBI KJIACCHU(PUKAIIINA HMHQO-
rpauKy B 3aBUCHMOCTH OT KOHKPETHBIX IOCTaBJIeHHBIX 3amad. Ompeme-
JIéHHBIe TUIBI HHQPOIPAPUKN MOKHO BBIAEJIUTD II0 TAKUM KPUTEPUIM, KaK
cII0c00 BH3yaIH3ally WHPOPMAIIMH, XapaKTep IIPeICTABJIAEeMbIX JAHHBIX,
BO3MOKHOCTY B3aMMOJEHCTBUSA ¢ HAOJIIOIATEJIAMU U JP.

PaccmarpuBas npumenenue nHgorpadguru, K. B. HedenbeBa ormeua-
eT [3], YTo aTOT MHCTPYMEHT XOPOIII0 padoTaeT TaMm, Iae HeoOXOIMMO IIOKAa-
3aThb YCTPOMCTBO M AJITOPUTM pabOThI, TEHIEHIINI0 PA3BUTHSI 00HEKTa, pac-
KPBITH COCTABHBIE YACTH SBJICHUS 1 T.[I.

Kpome Toro, MosKHO BBIIEJIUTH CJIEMYIOIINEe ACHeKThI IIPUMMEHEHIS MH-
dorpadukmu B perreHuN OpaKTUYECKUX 3aaY:

— nHQorpadura Mo:keT ObITh d9Q(hpeKTUBHA IIPU OTOOPAKEHUH COOTHO-
IIeHUS ABJIeHUH, PAKTOB, IIPEIMETOB B IIPOCTPAHCTBE 1 BO BpEeMEHMH;

— mHQorpacdgura opraHU3yeT M CHCTEMATHU3UPYEeT OOJIbIIHEe O00BHEMBI
TEeKCTOBOI MH(OpMAaIINN;

— MHTePaKTHUBHASA HH@oOrpaduKra II03BOJIIET BBIOMPATH HEOOXOIMMEIE
JaHHbIE 13 BCeX IIPeICTABICHHBIX 1 PAa00TATh C HUMU;

— mHQorpaduKa II03BOJIIeT aKIeHTUPOBATh BHUMAaHNE ayIUTOPUN Ha
IIpeacTaBJIEHHON B HATJIAIHOM BUOAE MHQOPMAIIUH,

— MCHOJIb30BaHUE MHQPOTPAPHUKU CIIOCOOCTBYET IIOBBIIIEHUIO CKOPOCTU
CUNTBHIBAHUSA W 3aIIOMUHAHNA HHQPOPMAIINH.

Ncxons mua aToro, nHporpadmrra HAXOOUT IIPUMEHEHNEe B Pa3JIMYHBIX
00J1acTsAX gesdaTesibHOCTH desoBeka. OHa MCIIOIb3yeTcs B 00pa3oBaHUH, TIe
aBJsieTcsa ap(PEeKTUBHBIM CPEeICTBOM OOyUeHUs, IIPU 00pabOTKe M PacIpo-
CTpaHEeHHHW MHQOPMAIUU, THAe TaPMOHHUYHO M HATJIIIHO HMOKA3bIBAeT TeH-
JIeHITNY, WJLJTIOCTPUPYET PaKThI, B CTATUCTUKE ¥ TeXHUYECKUX TEKCTaX.

PaccmatpuBas cosmanme mHQOrpadgHUKN OIS IIOCJIEAYIOIIEro IIpHMe-
HEHHS B PelleHnH MPaKTUIECKUX 3aaY, CTOUT BBIIEJUTEH 9TAIILI €€ co3/1a-
aus. HMccmemoBaTenm IpemjiaraloT pas/IMdHBIE IIOAXOOBI K BBITEJICHHIO
9TaAIloB UM OCOOeHHOCTel co3mauusa mHporpadurmr. O0001as pasIMuHBIE
MAaTepPuaJsbl, MOKHO BBIIEJIUTH CJIEYIOIINe dTAIIEL:

— oIIpeeJsieHue IeJI CO3TaHUsa HHQPOrpapuKy;

— cOOp HEeOOXOOMMBIX JAaHHBIX U UX CHUCTEeMATH3AIINST;

— BBIOOP TUIIa MHQPOrpadUKH II0 CIOCO0Y BU3YyaIN3allIHT,
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— co3JaHue MakeTa WHQOTpapuK;

— OIleHKa MH@orpaduku, ompenesieHne CTeIeH! €€ COOTBETCTBHUS IIO-
CTaBJIEHHOH I1eJIN.

Jls mocTHKeHNSA KaKUX-JIM00 Pe3yJIbTaToOB B PEIIeHNH IIPAKTHYECKIX
3aJa4v HeoOXOIMMO co3gaBaTh MH@orpadukry, Koropas objgagaeT TaKUMU
KadecTBAMMU, KaK HATJISJTHOCTb, MHQOPMATHBHOCTD, II€JIOCTHOCTD, IIPOCTO-
Ta.

HariasnHocrs — sICHOCTD, CIIOCOOHOCTH MH(OrpaduKM OBITH JIETKO BOC-
npuHuMaemorn HaoOmomaresiem. Ilom wmH@OpMaTHBHOCTHI0O ITOHMMAETCS
HACBIIIIEHHOCTh N300pakeHnss 00beKTUBHOI nHpopMalueii. IlesocTHOCTE —
II0JIHOTA, 3aBEePIIEHHOCTh HHpOrpaduK, IpeacTaBjieHre B Hell BceX HeoO-
XoOUMBIX HaHHBIX. IIpocrora — OTCyTCTBHME CJIOMKHBIX, II€PErpy kKeHHBIX
9JIEMEHTOB, KOTOpPbIe He SIBJISIOTCS HEeOOXOOMMBIMHU JJIS HATJISIHOIO OTOO-
paskeHus NHQPOPMAIIHH.

Kpome Toro, mpeacraBiaeHHass ¢ IOMOIIBI0 HH(porpadgpuru mHpopma-
U JOJIKHA OBITH AKTyaJILHOM, T.€. COBPEMEHHOM, BAKHOM, 3HAUNTEILHOM
U1 aygUTOPHUHU, IIPU ITOM CJIEAYeT OTMETHUTh, YTO IPH CO3MaHMU HHJQO-
rpapuKy HeoOXOOMMO TaKiKe PYKOBOJCTBOBATHCI OCHOBHBIMI ITPHMHIIHIIA-
MU IpadIecKoro Ju3aiHa.

CaHncok MCnoJIb30BAHHBIX HCTOYHUKOB:
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KOHIOEIIIINA WEB 3.0.
I'PAOUYIECKAA PEAJIN3ALINA,
AHAJIN3 BOSMOKHOCTEU U HEJJOCTATKOB

IlepBorit saTanm pasButus BceMupHO# IMayTHHBI IIPUHSITO HA3BIBATH
WEB 1.0. Jl1a maHHOM ceTu XapakKTepHBI cTaTuuHble html-cTpammirs,
BO3MOYKHOCTh TOJIBKO UTE€HHS HMHQPOPMAIIMKU C CAWTOB, I'Je BJIAeJIbIIBI
pasMmerlajan cBoii KouTeHT. Ha mHQOpMAIIMOHHBEIX pecypcax TaKiKe pas-
MEIIAJINCh TUIIePCCHLIIKHM, KOTOPhIE IIO3BOJISJIN II€PEXOIUTh ¢ OJHOI0 Cai-
ta Ha apyro#i. CaWThl TAKMX (POPMATOB HEe HMMEJIM MHTEPAKTUBHBIX dJIe-
MEHTOB, BO3MOKHOCTH oOMeHa Qarinmamu. Hecmorps Ha mpocToTy m He
MHOTOTPAaHHOCTb MCIIOJIb30BAHUS HA JAaHHOM JdTalle Pa3BUTUS IIOSIBUJIACH
BO3MOYKHOCTD OTIIPABKU TEKCTOBBIX COOOIIEHUN O dJIEKTPOHHBIM ajapecaM
— 2JIEKTpOHHAs mouTa. PasMerka caiita ske ObLjIa IIOCTPoeHA Ha TaOJIH-
1axX, HAOHCAHHBIX Ha s3bIKe html co cI0KHBIM OIS IIPOYTEHHUS KOIOM.
Taxum oOpasom moxosenrme WEB 1.0. crour ommchiBaTh Kak IIepeHOC
offline-korTenTa B cetb WWW.

BropriM aTamomM m HBIHE HCIIOJIb3yeMBIM IPUHSATO HA3BIBATH CETh
WEB 2.0. Bropoe moxosieHHme — 2TO COIMAJbHBIE CETH, 00beIUHSIIOIIIe
II0JIb30BAaTeJ el B CeTH, TapreTHpOBaHHASA peKJama, OJIOTXOCTHHTU, wWeb -
ciy:k0bl. IlpemmyIiecTBeHHO OCYIIIECTBJIIETCS CO3JaHMe KOHTEeHTa Ha
web-cTpaHnIlax, BKJIOYAIOIIET0 HHTePAKTHBHLIE dJIeMeHTHl U MYJIbTHMe-
mua. WEB 2.0 orimuaerca mosBjieHHeM Wweb-IIporpaMMHUpOBaHUEeM U
web-qusaiinom caifiToB, yBeJIMYeHHEM ITH(QPOBOM 0e30IMaCHOCTH II0JIb30-
BaTeJIsI, HO B TO K€ BpeMs CHIKeHHeM YPOBHSI aHOHUMHOCTU B ceTu. Ilo-
koseHrne WEB 2.0. B oTsimuuu oT IIepBOIi BEPCHUH CTOUT OIIHMCHIBATH KaK
aTail online-reHepaliiy KOHTEHTA BHYTPHU CETH.
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Tabauma 1
Cpasuenwue Bepcuit WEB
Bepcusa Nuadopmarimsa BoamosxaOoCTH Texmosmorun
Cratuunsle html- Pasmemienre koHTEeHTA TOJIBKO BJIaleIbIIAMA HTML
CTPAHMUIIBI, HU3KOCKO- caifTa, YTeHus ¢ HHQOPMAIIMOHHBIX PECYPCOB U
POCTHOI JIOCTYII K CETH o0llleHre HA CIEeIINAIBLHO CO3IaHHBIX (POPyMax,
WNurepuer, orcyrcTBHE OTIIPABKA TEKCTOBBIX COOOIIEHMH C IIOMOIIHI0
VHTEePAKTUBHOCTH U 3JIEKTPOHHOM TOYTHI, IIEPEXO0]T MEMKIY calTaMu
MYJIBTUMEIAA CANUTOB. IIPY ITOMOIIYA TUIIEPCCHLIOK.
WEB 1.0
ConpaJibHbIE CETH, TAp- Viryuienne B pabore caiiToB, 0OHOBJIEHHE M- Dynamic
reTUPOBAHHASA peKJama, 3aiiHa ¥ IPOrPaMMHOM COCTABJISAIONIE, MHOTO- HTML,
online-rexeparnus KoH- II0JIb30BATEJILCKUM JOCTYII K IOJIyYEHHIO 1 3a- Javascript
TeHTa, wWeb-ciIy:k0bl, IIeH- | rpy3ke HHQOPMAIINK B CETh, JOCTYII K
TpaJIM30BaHHBIE TPUJIO- MyJIbTUMEINA, CO3JaHNe COITNATbLHBIX CETeHH,
SKEeHMU, BO3MOYKHOCTh MOHETU3UPOBATH CBOU JIAHHEBIE ITIPHU
WEB 2.0 | BBICOKOCKOPOCTHOIX 70- moMor# online-IIONIATIOK.
cTyn k cetu HTepHer.

WEB 3.0 — 310 coBpeMeHHAas KOHIIENIINA IIpeacTaBiaeHus cetu MH-
TepPHET, OCHOBHBIMH XaPAKTEePUCTUKAMH KOTOPOI0 SIBJISIOTCS IIOCTPOEHHE
ceTH Ha 0as3e TeXHOJOTHMH CeMAaHTHYECKON MayTHUHI, JelleHTPaJIN30BaHHO-
ro OJIoKYelHa, a TaKKe MAIIMHHOIO oOyueHus. B maHHONM KOHIIEIIIINH
JIOJI3KHBI pa00TaTh aJITOPUTMEI, KOTOPhIEe OYIyT 9KCTPAIIOJIMPOBATh JAHHEIE,
CreHepHUpPOBaHHBIE JeHCTBUSIMU II0JIb30BaTeJIeH, YTOOhI B JaJIbHEHIIIeM aJi-
TOPUTM BBISBJISJI HHTEPECHI 1 IIOTPEOHOCTH KasKI0T0, OCHOBBIBASICH HA IIep-
coHaJbHBIX IpenmnouTenusax [3]. Peamusamus WEB 3.0 mpexcrasisercs
KaK II0JHOe MOHMMAHHE MalllmHAMK JAaHHBIX O TOM, KakK C IIOMOIIIBIO
CPeICTB OITHUMHU3AIMKA K MAIIMHHOTO OOYYEeHMs PeIIailoTCsa IIPHUKJIAIHBIE
3amaun. Tem camMbIM Ha JAaHHBI MOMEHT OCHOBHAS 3aJiadya BKJIIOYAET B Ce-
04 pa3paboTky PyHIaMEHTAJIbHO HOBOM CHCTEMEI, CIIOCOOHOM CBOOOIHO IIe-
pegaBaTh JAaHHBIE MEMKIY PA3/IMIHBIMH YCTPOMCTBAMH B CETH, KOTOPHIE B
CBOIO OYepelb B3aMMOOEHCTBYIOT C peajIbHBIM MHPOM, a TaKiKe IIPeIocTaB-
JIEHUS BO3MOYKHOCTH B3aHMOJIEHCTBOBATE C JIIOOBIM YeJIOBEKOM MJIM MAIIIH-
HOII B Mupe 0e3 HeOOXOAMMOCTU IIPOXOAUTH dYepe3 IOCPETHUKOB IIOCPe-
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CTBAM OTCYTCBHS II€HTPAJIM30BAHHOIO BJIAaJIeHUS KOHTEHTOM ILIaTdopMa-
M.

IIpu TeopernueckoM aHam3e xoHiemu cetu WEB 3.0 0pL1u BeIzTE-
JIeHBI cJenylolire ocHOBHBIe HemocTtaTku [3]. HescHocTh B peanmsaiiim
TeXHOJIOTUM CeMAHTHYECKON HayTHHBI. Peasmsarius ceMaHTHYECKOH IIay-
THUHBI U3HAYAJIBHO paccMaTPUBajIacCh KaK HAICTPOMKA HAMJ yiKe CYIIEeCTBY-
fomei cerpio MHTepHET, 1 ceMaHTUYECKHe MaHHBIE IIPEICTABJISAINCH KaK
MOOUQPUKAIINA TaHHBIX B ceTH. (COOTBETCTBEHHO MOIM(PHUKAIIMSI TaAKHX
JAHHBIX WMeeT PAn IPo0JIieM: OOJHOTHUIIHOCTH JAHHBLIX Be0-CAliTOB B CETH,
HeOOXOJMMOCTh IIPeo0pa30BaHUSI HEePCOHAJIBHBIX JTAHHBIX, UTOOBI IIOCTPO-
UTH IIOJIHOIIEHHYIO CeTh C YHU(PHUIIMPOBAHHLIM THUIIOM JAaHHBIX IIOBCEMECT-
HO; pa3paboTka BeO-IIPUJIOMKEHHH, CIOCOOHBIX pPa3dMpaTh YeJIOBEUECKUI
3ammpoc 1 o0padaThIBATh €r0 Ha YPOBHE OIIPEeIeIEHHOI0 CeMaHTHYeCKOIO
SI3BIKA; eMUHBIM popMaT 3alHuCU JAHHBIX B CEeTHU; HATPY3KH Ha CEThb, TaK
Kak KaskJIoe He3aBHUCHUMOe IIPUJIOKEHIE IOJIKHO Ha YPOBHE CeTeBOr0 IIpo-
TOKOJIA PeaJIM30BBIBATH JEIeHTPaJIHU30BAHHOE YIIpaBJIEHINE OIIepaIlHusIMMU,
XpaHeHHe MAaHHBIX M IpeoOpas3oBaHHe MX B €IWHBINA (popMAT, MCIIOIb3Ys
eqUHBII ceMaHTuIecKuii rpad [1].

OcuoBurbie mpeumyinecrsa WEB 3.0 mocrurarorcss mpu BO3ZeHCTBHU
CTeKa TeXHOJIOIMH, MCIO0JIb3YeMbIX B CETH TPEThero IIoKoJIeHus. Psaa pyHK-
IUH SBJISIOTCA KJIIOUYEBBIMU U3MEHEHUSIMHU 10 CPABHEHHUIO ¢ IPEeIbLIyIIIIMUI
BE€PCUAMHU.

OtcyTcTBHE IIeHTPAJIBHOM TOYKHK JocTyna. JlanHasa pyHKIIUS pelraer
Ipo0JIeMy BO3MOYKHOCTU €IUHOJUYHOIO yAaJIeHUS JAaHHBIX C IIeHTPAJIbHO-
I'0o cepBepa BeO-cepBHca, TAK Kak IIepegaBaeMble 3alln(pPOBAHHEIE JaHHbIE
XpaHATCA B BHIE PE3ePBHBIX KOIIMI Ha I0JH30BATEJILCKOM YCTPOICTBE, a
Takske IIpeJoTBpaIiaeTcs IpodiemMa IpephbiBaHus PaOdOTEI cepBepa.

Yupomiennsiit crrocod aBropusaiuu B cetu. Cirocod aBTopu3aiuu Oy-
JIeT IIOCTPOEeH Ha CO3JaHUN eIWHOM ITPOCJIOMKH — ITM(POBOTO aBaTapa, Ko-
TOPBIN OyIeT ABJSATHCSA KJIFOYOM JIOCTYIIa KO BCEM pecypcaM CETH.

Torxeuusammma mamaeix. WEB 3.0 mosBoJsiger moJsib3oBaTesissM IIOJ-
TBEPKIaTh IIPABO BJIAAEHUS KOHTEHTOM, Pa3MeIlleHHBIM B CEeTH, 34 CUYET
TOKeHM3aInuu JaHHBIX. JlaHHas TeXHOJIOTHS KCIIOJIb3yeT ITUQPPOBOM KPHII-
Torpapuueckuii UIeHTHQUKATOP, KOTOPBIA 3aKpeIlIsgeTcs 3a BCeMHU IaH-
HBIMH B CEeTH W II03BOJISIET OIIPEeNesIsATh HAJIMYKNEe aBTOPCKUX IIPaB HA TOT
MJIA MHOM KOHTEHT, BRITPY KaeMbIi B ceTh [2].

s npunoxkenuit WEB 3.0 morpedHOCTE II0/Ib30BaTE A B IIPOCTOM U
rpaMoOTOM HHTepdeiice ABIAIOTCA HpuopuTeToM. KOHIEIua mpenjaraer
CaMOCTOSATEJILHOCTh B BBIOOPE BUPTYAJILHOIO KOIIIEJIbKA: He 3allpallliBaeT-
Ccsd aBTOMATHYECKOe IIOOKJIIoYeHHe K web-comep:KrMoMy, II0JIb30BaTesIb
00s13aH caesiaTh BEIOOP CaMOCTOSATEIbHO. J[JIs ImocTpoeHusI accoIimaTUBHOIO
MBIIIJICHUS Hy KHO MCIIOJIb30BATh OCMBICJIEHHBIA HHTEpP(eiic: YMEeHbIINTD
HCIIOJIB30BAHKE JIIOOBIX $KapPrOHN3MOB; OHOOPIMHT; PYKOBOICTBO JJIS II0JIb-
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3oBaTeJiel IIPU B3aMMOOEHCTBHH; OTCYTCTBHE OaHHEPHO peKJIaMbl;, JIH-
HelHbIN 103epdioy. Herb3a ckpbiBaTh MHEGOPMAIIUIO O TPAH3AKIIMAX: CJIe-
OyeT YeTKO YKa3bIlBATh KAKHUM TOKEHOM IIOJIb30BaTeb CMOIKET OCyIlle-
CTBUTH TPAH3AKIIMIO ¥ IMOJIYYUTH IIPEAYIIPE:KIeHHe O BO3MOKHBIX
M3MEHEHUIX ITeH WUJIM BBICOKMX KOMHUCCHUSAX; HYKHO IPEI0CTABJISATH II0JIb-
30BATEJII0 CChLJIKM HA TPAH3aKIIMU BHYTPH OJIOKA; BCerma JOJIKHO IIPHXO-
JIUTH COOOIIeHNe, YTO IIPOMCXOOUT Ha KaKIOM oTalle, HAaOpuMep, Koria
TpaH3aKIusA oTIpaBjeHa [2]. Baskueiimieil 1mesibio B peajm3aliiyd M MC-
II0JIb30BAaHUE MU3afHa SIBJISIETCSA - IIOCTPOUTDH JOBEepHe, IIOMOIIL II0JIb30Ba-
TeJII0 B OCBOEHUE OJIOKUYEHHe U JOCTYIIHOCTh BCe MH(OPMAIIIII.

ITogBomgs mroru, MOKHO cIeJjaTh BBIBOM, uTO peasma3aius cetu WEB
3.0 aBiIgeTcs KpyIIHOMACIITAOHBIM IIpoekToM. VI miisa manbHeHImi paboThl
HaJT HUM II0TpedyeTcs 3aTPOHYTh KaK M3MEHEeHHUS B CTPYKType cetu MH-
TepHeT, Tak U HHTepdelic, ¢ KOTOPBIM II0JIb30BATEh B3aUMOJIEHCTBYET
HAIPAMYIO.
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PABPABOTEKA 9YAT-BOTA
HA A3bIKE TPOPAMMUWPOBAHUSA PYTHOH
JJIA ITOJIVAEHU A
JOIIOJTHUTEJIBHOI'O J1IOXOJA B TELEGRAM

B coBpemMeHHBIX peamnsx Bce 00JIbIlle W 0OJIBbIE JIIOOel BBIOMPAIOT
HCIIOJIH30BaHNe MH(POPMAIIMOHHBIX HCTOUYHUKOB. KTO-TO CMOTPHUT HOBOCTH,
KTO-TO UMTAeT KHUIH, O00IImaeTrcs ¢ JIIOObBMH, ydacTByeT B OHJIAMH-
opymax, HO ecTh JIIOIH, KOTOPhIEe MOJIHOIIEHHO 3apadaThIBAIOT JeHbIW HA
IIpeoCTaBJIEHNN KOHTeHTAa. TaKuM JIIOAAM, IPUXOJUTCSI CAMOCTOSITEIHHO
WCKaTh peKJaMogaTesiel, JOTOBAapUBATHCA C HUMM, HOATOTABJIMBATH IIO-
CTBI, II09TOMY MBI PEIHJIN CIeJIaTh IeJIbI0 HAIIero IIPOeKTa CO3daHIe
YIOOHOTO HWHCTPYMEHTa MJII MOJIydeHUsS JOIMOJIHUTEJIBHOTO J0X0da OT
nyouranuy KouTeHTa B Telegram.

Yar-00T — BUPTyaJbHBII COOECEIHUK, KOTOPBIA BBIIIOJHSIET IIOCTAB-
JIeHHbIE 3aJa4yd U yMeeT OBICTPO BBIAABATL HYKHYIO MH(pOPMAIIHIO. JBO-
gonma 9at 6ora Havasiach ¢ Agama ThropuHra, KOTOPBIH PeIinia, YTo Ma-
IITMHA, 00JIaZaioniass HACTOAIINM HCKYCCTBEHHBIM WHTEJIJIEKTOM, CMOIKET
o0MaHyTH coOeceqHHKA, BHIIAB ce0a 3a yesioBexka. B 1950 r. om mpemio-
SKUJI TE€CT JJISI OLIEHKU MHTeJIJIEKTa KOMITbIOTepa, II03Ke Ha3BAHHBIN B €r0
JecTh. 3aTeM B 1966 r. Obly1a co3gama JJjaisa, mpodeccopom Maccauycer-
CKOI'0 TeXHoJIoruueckoro mucturyTa J:xosedpom Beitriembaymom. Oma mbI-
TajIach UMHUTHUPOBATEL IOBeaeHue Bpaua-tepamesTa. [locie ycmexa Jaii-
3bl CJIEOYIOIIMM 3HAaYuUMbBIM uyaT-0OoTom crtaj Ileppu. Ou OblI co3maH B
1972 r. u mpuKHIBIBAJICI OOJBLHBIM IMM30(gppeHueii. B To Bpems oH ObLI
HAaCTOJIBKO PEeaJIMCTUUYHBIM, YTO CMOT OOMaHyTh Jaske HeCKOJIbKUX Bpader.
B 1995 r. mogsuiica 6or A.L.I.C.E. 10 ObLI IIepBBIF 00T, KOTOPBIH MOT
B3aIIpaBay IIOAAep KUBAThL Oecey, a He TOJBKO IIepeapasHuBarh Bac. Jla-
Jiee OBLJI IIEPBBII M3BECTHBIN YaT 00T ¢ MCKYCCTBEHHBIM MHTEJLJIEKTOM «HAa
oopty» B 1997 r. m Watson B 2002 r. — 60T, KOTOpPEIII yMeJI padoTaTh C
OOJBIIMMHK JAaHHBIMU M HAXOOWTHh HY!KHBII OTBET B TepabaiiTax HMHQOP-
MaIluH 3a OOJH CeKyHObI [1]. 3aTeM MBI M JOIIIN 0 00Jiee COBPEMEHHBIX
vyaT-BoroB Takmx rkak Siri, Google Now,Alexa u Cortana. Kak-to Tax MbI
YU JOIILJI JI0 COBPEMEHHOI0 Pa3BUTHUS 00TOB M WX HPUMEHEHH!s B HaIlel
IIOBCEeTHEeBHOU sKHU3HU.
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CyiecTByeT OrpoMHOE MHOKECTBO S3BIKOB IIPOrPaMMUPOBAHUI,
HaunHasg ¢ C++ u sakanunBas AccemOJiepoM, OgHAKO HamboJIee IIOmyIsap-
HBIME ABJIsIOTCA JavaScript 1 Python. Mbr paccmorpesiu ux mogpooHee.

Python — BBICOKOYPOBHEBBII S3BIK IPOrPAMMUPOBAHHSI O0OIIEro
Ha3HAQUYeHHUs ¢ JUHAMHUYECKOM CTPOroN TUMNH3aIluell U aBTOMATHYECKUM
yIOpaBJIeHNEM NaMAThI0, OPUEHTHPOBAHHBLIA HA MOBBINIEHUE ITPOW3BOJIU-
TeJHHOCTU pa3paboTYHnKa.

OcuoBubIe TpenmMyiIectsa Python:

1) mpocToTa U3ydeHusd;

2) JIeTKO YNTaeMbIH KOJI;

3) UMeeT cpencTBa OBICTPOTO HPOTOTHUIIMPOBAHUSI M JUHAMUYECKOM
CEeMaHTUKH,

4) 00JIBITIOE KOMBIOHUTH;

5) BOBMOKHOCTh JIETKOM pacirapsaeMocTr (0OIMTHpPHOe KOJHUYECTBO
01OJIMOTEeK, BKJIIOYAET MHOKECTBO yiKe TOTOBBIX IIPOTPAMMHBIX KOHCTPYK-
IHH);

6) IIpegocTaBJIAeT JIeTKHEe MeXaHNu3Mbl MOIYJIbHOCTH.

Munycsr Python:

1) moxas moagepskKa MHOTOIIOTOYHOCTH,

2) cpencrsa nJist paboThI ¢ 0a3aMU JAHHBIX CUJIBHO OrPAHUYEHEI;

3) HU3KAas IMIPOU3BOIUTEILHOCTb.

JavaScript — MyJbTHIApAIUTMEHHBIH S3BIK HPOrPaMMUPOBAHUA.
[Togmep:xuBaeT 00bEKTHO-OPUEHTUPOBAHHBIN, UMIIEPATUBHBIN U PYHKITH-
OHAJIbHBIV CTUJIU.

OcuoBHBIE TIpeumyIecTBa JavaScript:

1) JavaScript HesameHUM 111 BeO-pa3paboTKY;

2) SI3BIK IIOCTOSHHO COBEPIIEHCTBYETCS 1 Pa3BUBAETCST,

3) UMeeT MOIIHYI0 HHQPPACTPYKTYPY;

4) UMeeT yIOOHBIHN TOJIb30BATEILCKUI NHTEPEeric;

5) B3aMMOJEeCTBOBATL C MNPHUJIOMKEHNE MOYKHO OCYIIECTBJIATH Yepe3

OOBIYHBIN TEKCTOBBIH PEIAKTOP.

Mumycsr JavaScript:

1) HU3KHI ypPOBeHb 0€30IIaCHOCTH;

2) HecTporas TUIIM3AIINA 1 BOJILHASI TPAKTOBKA,;

3) HeT BO3MOYKHOCTH YTE€HU U 3arpy3Ku PAMIoB.

TaxuMm o0pasoM, y KasKIOro sI3bIKA IIPOTPAMMHPOBAHNSA €CTh CBOU
ILJTIOCHI 1 MUHYCHI, OJHAKO MCXO/sI M3 CTATUCTUKU U U3 COOCTBEHHOM JIOTH-
KU IJIs HalucaHus daT-0oTa B MecceH skepe Telegram Oouiblite momgoigeT
Python, Tax kak ou 0oJiee IpoCT B HAIKMCAHUH, UMeeT MHOI'0 JOKYMEHTa-
MU W MMeeT OOJIBINION BBHIOOP OMOJIMOTEK, KOTOPhIe IIOMOTYT CO34aTh XO-
POIINI CEepPBUC.

BriOpaB s3BIK IIpOrpaMMHPOBAHMSA, MBI IPHUCTYIHJIN K IIPopaboTKe
KOHIIeIIInK 00Ta, 00AyMBIBAHUIO ero (pyHKIMoHAa a. Kcau paHee mpesrio-
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JIaraJoch, 4YTO peKJama OT OPTaHU3aIhi 110 MAPKETUHTY J0JIKHA OBITH C
eIUHBIM CMBICJIOM ITPEJICTABJIEHUS, TO B HACTOSIIEe BpPeMs CTOUT Jpyras
3alyMKa. Y KasKI0TO YeJIOBEKA eCTh CBOU IMOTPEOHOCTH U MePCOHATIU3UPO-
BAaHHBIA MAapPKeTHHT II0 MHEHHIO JKCIIepTOB B ccepe digital, OymeT ocuo-
BBIBATHCSA HA TEX CAMBIX GKEJIAHUAX» II0TPeOUTe 1.

B Hacrosmme BpeMss orpoMHOe KOJIMYECTBO JII0Aei BEIOMPA0T MMEHHO
Telegram g moaydyeHHs HMH(pOpMAIIMH. JTO SBJISIETCS OTPOMHOM BO3-
MOYKHOCTBIO [IJISI IIPOM3BOIUTEEH KOHTEHTA YBEJHYUTH 00BEeM ayIuTo-
puu, a ciaegoBaTesibHO Hoxoa. OgHAaKO ocTpo BecraeT Bompoc «Kaxk MoHeTH-
aupoBaTh KoHTeHT?». Y Telegram ecTth BCcTpoeHHOE CpeICTBO JIS
IIOJIYYEeHU JI0X04a OT HMyOJMKAIIMN Meaua — IIPOJAYKTOB, OJHAKO IOJIyda-
€MBIX CPEeJICTB OOBIYHO OBIBAET HEeJ0CTATOYHO. /[a KOHTEeHT-MelKephl MOTYT
CAMOCTOSIT€JIFHO MCKATh PeKJIaMogaTe e, JoroBapuBaThCA C HUMMU, I'OTO-
BUTH PEKJIAMHBIE-TIOCTHI, YTBEPIKIATh UX U T. A. Ho aT0 coBCceM He 1pocTo.

Mer mpensiaraeM BaM YJIOOHBIM U JIETKUM B HMCIIOJb30BAHUE WHCTPY-
MEHT JJIs BBIOOpa peKJaMoJiaTeJIedl W aBTOMATHYECKOM MyOJMKAIIUU WX
kKoHTeHTa B Telegram, KoTopeIii OyaeT MPUHOCUTH JOHOJTHUTEJIbHBIA J10-
X0/, He TpeOysI MOCTOSTHHOTO BMeIIaTe/IbCTBA BJIaesIbila KaHasa.

QOyHKIIMOHAJI U IIPUHITUAI Pa00ThI YaT-00Ta IIpeicTaBJIeH Ha puc. 1.

B saxmoueHne MOKHO CKa3aTh, YTO YaT-00THI — 9TO YAOOHBIN MHCTPY-
MEHT, OJiarogaps KOTOPOMY BO3MOYKHO YHIPOIIATH M ONTUMH3HPOBATH pPa-
oory. MIMeHHO c 9TO¥ IeJIbI0 OBLI CO3/aH ITPOEKT, KOTOPBIA ITOMOKET HC-
IIOJTHUTEJIAM TPUHOCUTDH JOIIOJTHUTEJBHBIN JIOXOM, a PeKJIaMOJIaTeJIAM —
Jierdye HaXOJIUTDh MecTa JIJIS PeKJIaMBbl.

Crnucox ncCrnoJIb30BAHHBIX NCTOYHHUKOB
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Hay4nslii pyKOBOAMTEINb — KAHAUAAT TEXHUYECKUX HAYK,

noueHt kadenpsr PCuB H. H. babun

KAK MOBMJIBHBIE TEXHOJIOT'MX U3MEHUWJIM HAIITY )KU3Hb

MoOuIibHbIE TEXHOJIOTUU — 3TO OOIIUNA TEPMUH, UCTIOIb3yEMbIH /1711 0003Haye-
HUSl TIOPTATUBHBIX YCTPOMCTB, KOTOPbIe 00ECIEYMBalOT MIHOBEHHBIM JAOCTYI K HH-
dopmarmu. K HuUM oTHOCATCS: cMapT(OHBI, HOYTOYKH, MJIAHIIETHI, 3JICKTPOHHBIC
KHUTH, IOPTATUBHBIC MY3bIKaIbHBIC IJICEPHI U IPYTHE TapKeTh [1].

VYcerpolicTBa CTaHOBATCA Bce 00Jee 3JEraHTHBIMA M (PYHKIMOHAIBbHBIMU. Tex-
HOJIOTMM PAacCIlO3HABaHUS JIMI U OTIEYATKOB MaJIbLIEB, IONOJHEHHAs PEalbHOCTh U
Jla)Ke BUPTyaJbHasl PEaIbHOCTh CTAHOBATCA MOBCEMECTHBIMU. HEKOTOpbIE aHATUTHKN
MPEANOIAratoT, YTO BUPTyaJIbHbIE MIOMOUTHUKH CKOPO CTAaHYT HAIUMU OpaThIMH IO
pazyMy, MaKCUMaJIbHO YIIPOCTHB >KH3Hb.

CeronHst Bbl MOXETE CBA3aTBCA C HYXHBIM YEJIOBEKOM OJIMHAKOBO JIETKO H
OBICTPO, HE3ABUCUMO OT TOT'O, HAXOUTCS JIU OH B COCETHEM JOME WIIM Ha IIPUPOJIE 32
THICSIYM KWJIOMETPOB OT Bac. Bbl MokeTe OTHpaBiATh Oonbliue 00beMbl HHPOpMa-
IIUU B JIIO0YI0 TOUKY MUpa B TEUEHHUE HECKOJIBKUX CEKYH]I, YTO OCOOEHHO Ba)KHO AJIsl
pa3IMyYHBIX OTBETCTBEHHBIX OM3HEC-3a/1a4. Bbl MoxeTe paboTaTh HaJl OJHUM NPOEK-
TOM BMECTE C JIFObMHU Ha JPYTrOM CTOPOHE IUIAHETHl. BBl MOXE€Te MOJIy4UTh MOJ-
TBEPKACHUE WK OJI00PEHHE MO CPOYHBIM, )KM3HEHHO BaXKHBIM BorpocaMm. [[pyrumu
CJIOBaMHM, MOOWJIbHBIE TEXHOJOTMM CEPhE3HO pacUIMpUiM Halu  Ou3Hec-
BO3MOKHOCTH. CTOUTh OTMETUTh, YTO KOMIIAHUU BBIHYK/I€HbI HAHUMATh HEOOy4eH-
HYI0 pabovylo CHIIy U MOArOTOBUTH €€ K paboTe ¢ 000pyJ0BaHUEM U TEXHOJIOTHYE-
CKMMH MPOLECCaMU HEMOCPEACTBEHHO Ha MPOU3BOACTBE. DTO OTPOMHAs TpaTa Bpe-
MEHHU U pecypcoB. Kpome Toro, cymecTByrOT BHICOKHE PUCKH KPUTUYECKHX OUIMOOK,
KOTOpPbIE€ MOTYT JOMYCTUTh HEKBAIM(DUIIMPOBAHHBIE COTPYJHUKH IPHU padboTe C co-
BpEMEHHBIM 00Opy0oBaHHEeM. MHTepecHbIM pellieHHueM SBIISIOTCS MOOWJIbHbBIE MPH-
JIO’KEHUS C BO3MOKHOCTBIO O0YUYEHHS B BUPTYyaJIbHOM peaJbHOCTH, B KOTOPBIX BOCCO-
3JIAI0TCS peajibHble padoune CUTyalud. DTO ropaszio MOHSATHEE, YeM PYKOBOJCTBA U
y4eOHUKH, a TaKKE MOYKET 3HAYUTENIbHO COKPAaTUTh BpeMs, HEOOXOAUMOe JUIsl mpe-
BpalllCHUs] BUEPALITHETO CTaKEpa B pabouyIo eUHUILY

brnaronapst pa3BuUTHIO MOOMIJIBHBIX TEXHOJOTHH CTajl BO3MOXKEH TaKOW CTpEeMU-
TEJIbHBIA POCT COIMATIBHBIX CETeH, KOTOPBIM HaOM0gaeTcs ceroaus. bes MoOuIbHOro
WNurepHeTa, cMapT()OHOB U IMJIAHIIETOB Mbl OBLIIM OBl MOJTHOCTHIO HE3aBUCUMBI KaK OT
HACTOJIbHBIX KOMIBIOTEPOB, TaK U OT CTAIlMOHAPHBIX TeiaedoHOB. B coBpemeHHOM
MUpE 3TO Jaxke TPYAHO ceOe MPeCTaBUTb.

C noMo1ib10 MOOMIIBHBIX TEXHOJIOTHI MbI TETIEPh MOKEM OIUIAYMBATH MAPKOBKY
npsMo ¢ TenedoHa. BcTpoeHHble KapThl MO3BOJAT BaM HE 3a0IyJIUThCA B JTHOOOM
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pailoHe HE3HaKOMOro ropoja. Pacnucanve mepeBo30K JOCTYIIHO HAM OJHUM HaxKa-
THEM KHOIIKH.

Tenepsr y HaC B KapMaHax M CyMKax JISKUAT OOJbIIe HHPOPMAIIUA O MHUPE, YeM
KOT/1a-Tn00 Mpexkae B HICTOpuU. Ha camom niene, 71t COTeH MIJIJTHOHOB JIFOJICH CTaJlo
BITOJTHE €CTECTBEHHBIM WM MPHUBBIYHBIM HEMEIJICHHO HMCKaTh WH(OPMAIIUIO O JTHO00M
NeSATETPHOCTH Ha cMapTdOHAX W TUTaHIIETax. Bamm rampkeTsl yke MOTYT IPEIBH-
NeTh, Kakasg UH(pOpMAaIUs MOXET HAC 3aMHTEPECOBATh, U MPEAOCTABIATH €€ HAM B
ynaoOHou (popme.

B nononHeHue K M3MEHEHUSIM B HAIlIEH COLMAIbHOW aKTHBHOCTU W paclIupe-
HUIO JIOCTYIHON MH(OpMaImu, MOOMIIbHBIE TEXHOJOTUM BCKOPE MOTYT HayaTh aK-
TUBHO BIIMSTH Ha HaIlle 3710pOBbe. B HacTosIee BpeMs akTUBHO pa3padaThIBAIOTCSA U
TECTUPYIOTCSI TEXHOJOTHH, KOTOPbIE, TEOPETUUYECKH, TTO3BOJISIT HAM T0JIy4aTh MEIu-
IIUHCKHE KOHCYJIBTAIIUU C TTIOMOIIBI0 cMapTHOHOB U IJIAHIIIETOB, B TOM YHCJIC Ha OC-
HOBE CTAaTUCTUKHU HAIlIeW MOBCEIHEBHOUN (PU3NUECKOW aKTUBHOCTU M CaMOYYBCTBUSI.
JloGaBbTe K 3TOMY AOCTYN "TeleqoKTOpa" K pe3ysibTaTaM aHAJIW30B YJAJICHHBIX Ma-
IIUEHTOB ¥ BO3MOXKHOCTh MU3MEPSTh OonpeAca¢HHbIe (PU3U0JIOTHYECKUE TTapaMeTPhI C
MOMOIIBIO JATYMKOB, BCTPOECHHBIX B MOOWIbHBIE yCTpoiicTBa. CpescTBa MTHOBEHHO-
ro oOIIEHHS MO3BOJISIIOT HAM YyBCTBOBATh CE€0sl HAMHOI'O OJIMKE K CEMbBE U JIPY3bsIM.
MBI MOKEM MOTOBOPUTH C HUMH B Jt000€ BpeMs, OOMEHATHCS HOBOCTSIMU, MOMPO-
CUTb COBeTa Wiu nomouu. M o0marbesi BU3yanbHO, UCIIOIb3Ys BUIEO 4aT, Mbl MO-
KEeM TOJIIEP>KUBATh CBA3b C OJIM3KMMH POJCTBEHHUKAMHU, JaKE €CITM HE MOXKEM OBITh
PAZIOM ¢ HEUMH. DTO ropasao BakHee, YeM Ka)KeTCs Ha mepBbli B3 [2]. JpoHsl
JEUCTBUTENIBLHO CTAJIM MOMYJISIPHBI B IMOCHEAHUE ToAbl. ['a/PKeThl, KOTOPbIE MOSIBU-
JIMCh KaK OpraHu3alus J0CYyra, MOJHOCThIO M3MEHWIM Hamly Ku3Hb. C MOMOIIBIO
JPOHOB Bbl MOXETE€ CHUMAaTh BUJEO, JOCTABJISITH MOCBUIKA B TPYAHOJOCTYIHBIE ME-
cta. Oxugaercs, 4To BCKOpe OSCIMIIOTHBIC JIETaTeIbHBIC amnmapaThl 3aloIHAT He0o,
OyIyT AeHCTBOBAaTh KaK YaCTHBIE BO3IYIITHBIC TAKCHU U BBIMOJHATH )KU3HEHHO BaKHBIC
3a/1a4M, TaKhe Kak JOCTaBKa JIEKapCTB, MOMOIIb B MOUCKOBO-CIIACATEIILHBIX OIepa-
[USIX ¥ TYIICHUH MMOKapoB [3].

Bce 310 nuib Manast 4acTh TOT0, Kak MOOUJIbHBIE TEXHOJOTUM TpaHC(HOpMUpPO-
BAJI, YIYUILIWIU U YOPOCTWIN KU3Hb MUJITHAPAOB Jtojieid. CeroHsIHIE TaKeThl
MOTYT YCTYHUTh MECTO MEHBIIUM U 0ojiee pa3HOOOpa3HbIM MOPTATUBHBIM YCTPOU-
CTBaM, C MOMOIIBIO KOTOPBIX Mbl MOXKEM COBEPILIaTh 3BOHKU, BHIXOAUTh B UIHTEpHET,
urpaTth B MarazuHax. OHU Taxke OyIyT CIeIUTh 32 HAIIIMM 3]I0POBHEM W HAITIOMUHATH
HaM O 3aIlJIAaHUPOBAHHBIX MEpONPUATHUSIX. Y 3TOT mpoliecc mMpoao0JKaeTCs C Pa3BUTH-
eM caMux TexHoJyiorui. Ham, 6e3 mpeyBeandeHus, oBe3J0, YTO MbI JKUBEM B JIIOXY
MOOHJIBHBIX YCTPOMCTB. OTH TEXHOJIOTMH CTajdd HE3aMEHHMBIMH TOMOIIHHKAMHU
npumepHo Ha 15 ner. CoBpeMeHHbIE TEXHOJIOTHHM XOPOIIU, HO MHOTHE M3 HMX HC-
MOJB3YIOT MX JJII MOUIEHHHUYecTBa. [[s 3TOro MCHOJIBb3YIOTCS COLMAIIbHBIE CETH,
MOOUIbHBIE TenedOHbI, KOMIBIOTEPHI. Terneph Jerko MojJieNaTh JaHHbIe O JIIOOOM
yesioBeke. J{oCTymHOCTh MepCOHAIbHBIX JIaHHBIX Takke omacHa. HekoTopwie sroau
MOTYT B3JIOMaTh CUCTEMY 0€30MaCHOCTH Y y3HATh JIMYHbBIC JIAHHBIC.
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Cauros Hukura Muxaiiiosuu,
KoaaoBa Anacracusa AslexkceeBHa
Cankr-IleTepOyprexuii rocy1apCTBEHHBIM YHUBEPCUTET TEJIEKOMMYHUKATTAH

um. mpod. M. A. Bouu-Bpyesuua
Hayumsrit pyxoBoguTe s — crapuruii mperogasatessb kageapsr MKC A. A. CaBesbeBa

OB30P OTAIIOB U ITEPCIIEKTHUB
PA3BBUTUA OBJIAYHBIX CEPBACOB

B macTosamiee BpeMsa IIpakKTHUECKU BCe CIY:KOBI 00pa0OTKI 1 XpaHEHU S
JTAHHBIX MOAKJIIOUEHBI K «00JIaKy» 1 MCIIOJIL3YIOT ero PyHKIImoOHAaJI, o0pada-
THIBAsI KOJIOCCAJIBHBIA 00BbEM MHMOPMAIIHH, XOTS He TaK JAaBHO 3Ta TEXHO-
JIOTHSI cUYUTajach HepeasmcTudHoil. Eé co3maHume mO3BOJIHIIO COBEPIIHUTD
mpopbeiB B pas3sutun Muposoil UT-unmycTtpun, a moIb30BaTEIN CETH II0JIY-
YHJINM BO3MOSKHOCTD IIePeiTH Ha a0COII0OTHO HOBBIM YPOBEHDb JKCILIYyaTAIIMN
11 PoBOTO IpocTpaHcTsa [1].

C Touku 3peHUA KJIMEHTa O0JIAKO IIpedcTaBjsaer coboii MHTepmHer-
cepBUC 110 paboTe ¢ JAaHHBIMH, PA3MEIIEHHBIMHU B XPAHUJIUIIE TOCTABIINKA
yesryru. TexXHOJIOrnYecKr O0JIAYHBIA CePBUC ABJISETCS MOCTOSHHO ITOTKJIIO-
yéaHbIM K VIHTepHeTy cepBepoM, KOTOPHIM, KaK IPABHJIO, IIPEICTABJISIET
co00IfI MAaCCHBHBIN KJacTep YCTPOMCTB C OOJBIION CTPYKTYPHUPOBAHHOMN
byHKIIMOHAIbHON 0a30i, obecmeumBamINeil XpaHeHHe HHQPOPMAIUH U
IIPOBeIeHNe C Heil MHOIOCTOPOHHUX OIIePalluii.

[TapasiessbHO CO CTPEMUTEJILHBIM YBEeJIUYeHHuEeM OO0IIEeMUPOBOr0 00h-
éMa JTaHHBbIX pa3BHBaJIach U 00JIaYHAsI MHPPACTPYKTYPaA, YTO XOPOIIIO IIPO-
cJIeKHBaeTcss B mcropuu eé cramoBienHuda: B 2002 r. kommanus Amazon
Web Services (AWS) samycTmiia cepuio cepBHCOB, OCHOBAHHBIX Ha 00Jad-
HBIX TEeXHOJOTMAX (BKJIIOUAs yOAJIEHHBIE BEIUYHCICHUS W XpaHeHue WH-
dopmarmm), a B 2006 r. oHa npeacrasuia Elastic Compute Cloud - cepsuc
apeHabl YIAaJIEHHBIX KOMIILIOTEPOB, Ha KOTOPBIX II0JIH30BATEJIM MOIJIH pa-
00TaTh CO CBOMMU IIPUJIOKEHUAMU 1 JaHHBIME [2].

C 2009 r. mo 2020 r. obmIuii 00BbEM ITH(MPOBBIX JAHHBIX B MUpPE BO3POC
1o ormeTkn B 40 3errabaiiT, 30 % KOTOPBHIX OBLIIM YCHEIIHO IIepeHeceHbl B
obmako. KpyIHble KOMOaHUHM IIPUCTYHHUJIA K IIEPEHOCY B HEToO yiKe CyIIle-
CTBYIOIIINX MH(POPMAIIMOHHBIX 0a3, a HOBBIE CTAJIM Pa3BOpavYUBATh CPa3y B
obsrauHOM IIpocTpaHcTBe [1]. Bekope oThesbHbIe OMYIApHBIE IILJIATQOPMEI
(mampumep, Mega u OpenDrive) ObBLIM OJHOCTHIO IIEPECTPOEHEI B O0JIAKE.
Opragmsanmuy IIPOJO/IKAIOT BHEIPEHHE O0JIAYHBIX TEXHOJIOTHH, BCJIeI-
CcTBHE 4Yero K Kouity 2022 r. ImporHo3upyeTcsa yBeJImueHne 00beémMa 0o0IIme -
CTYOHBIX yJIAJIEHHBIX cepBHCOB HaA 21,5 %, 4TO, B CBOIO OUepellb, OTpaskaeT
IIOTPEeOHOCTH ITHGPPOBOIO OOIIIECTBA B JAHHOM BOIIPOCE.
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B mportecce skcmayaTaruu y moJib3oBaTesiell (pOpMHPOBAJINCH HOBBIE
TpeOOBaHNA K MHPPACTPYKTYpPE — IIHPOKUM (PYHKIIMOHAJ, OTKPBLITOCTH U
BO3MOSKHOCTh HACTPOMKM IIOA JIMYHBbIE MHTEPEChl KJIMeHTa, UYTO B 3HAYHU-
TeJILHOM Mepe CIIOCOOCTBOBAJIO PA3BUTHUIO TEXHOJIOTHU. B CKOpoM BpeMeHH
OBLIH co3maHbl 3 Mojesn obaakos [2]: myoamumoe (Public Cloud, ¢ Heorpa-
HUYEeHHBIM KOJMYECTBOM II0JIb30BAaTe e, KOTOpPhIe MMEIOT JOCTYII K MH(ppa-
cTpykType omepartopa), dactHoe (Private Cloud, BerumcianrTenbHas u Cu-
cTeMHAasi MHPPACTPYKTypa COCpeIoToueHa Ha 00JIAYHON IIaTdopMe OTHOI
koMIiraumm), a Taxxke ruopuaaoe (Hybrid Cloud, Brimouaer B cebst pyHKITM-
OHAJI YacCTHOM M IIyOamdHo momeseir). Ciieayer OTMETHUTb, YTO B HACTOS-
I MOMEHT HauboJiee BOCTPEOOBAHHOMN SBJISETCS T'MOPHUIHAS MOIEeJb, II0-
CKOJIbKY IIPeIOoCTaBJIsIeT II0Jb30BATeJsIM HauWOoJiee IIUPOKUI CIEKTP
BO3MOSKHOCTEMN.

ITocie MmaccoBOro mepeMeInneHuss KOMIIAHUAMU PECyPCHBIX ILIAT(POPM B
00JIaKO IIOMUMO (PYHKIITUM XPaHEHUsS B HEM CTAJIU HMOABJISITHCS 0COOBIE cep-
BHCHI 10 9KCILIyaTAI[H IPeI0CTaABICHHOM II0JIb30BaTEJIIM UHPPACTPYKTY-
peI [1]. Ha cerogusmiamii meHb 001aK0 comep:kuT oosee 10 Takux MojesIed,
OCHOBHBLIMHY M3 KOTOPBIX SIBJISTIOTCS:

— «uH(pacTpykTypa Kak yeiayra» — laaS (Infrastructure as a Service);

— «iutatopma kak yeayra» — PaaS (Platform as a Service);

— «I1O raxk ycayra» — SaaS (Software as a Service).

IaaS: mogpasymeBaeT IIpaKTHUYECKH IIOJHYIO BUPTYaJIHU3AIUI0 HHQpPAa-
CTPYKTYPBI omeparopa. B KadecTBe OCHOBHOH yCJIyrd KJIMEHTaM IIPeJo-
CTABJISIIOTCSA yIaJIEHHbIE MAIIWHEL IS HACTPOHKH TPeOdyeMoro (pyHKIIHO-
HaJa. 3aKa3vyuK WMeeT BO3MOYKHOCTh KOH(PUIYPHPOBATHL BCE IIapaMeTpPhI
IIPOCTPAHCTBA, HAIIPpHMeEP, IIPOIIECCOPHBIE M OINePATHBHBIE MOIIHOCTH, a
TaKKe CPOK OKCILIyaTalllH, UCXO/IS U3 Yero u (popMUpyeTcss KOHEUHAs CTO-
MMOCTh TAKOM ycayru [3].

PaaS: BmecTe ¢ BUPTyaIbHBIMU BBIYHCIUTEILHBIMU pecypcaMiu 3aKas-
YUKy HpeaocTaBjseTcsa mporpamMmmuas cpema, cocrodmniasa ud OC, CYB/, a
Takke MHCTPYMEHTOB pa3padorku u Tectupoanus 110 (dpeiimBoprn) [3].

SaaS: OTKpBIBAET II0JIH30BATEJISAIM JIOCTYII TOJIbKO K KOHKPETHBIM ITH(-
poBeIM IIpomykram. IIpm atom camo 11O pacmososkeno B pusmuecKkoil cpeme
olmepaTopa 1 He TpedyeT yCTaHOBKHK Ha CTOpoHe KiameHTa. KimeHT He mme-
eT JOoCTyna K KOH(pHUIypalllsM, CTOMMOCTb YCJYTH 3aBUCHUT OT BpeMeHH
OKCILIyaTalluu cepBuca [3].

Cienyer oTMETUTh, UTO TEKYyIlee MHQJIAIINOHHOE NAaBJIEHNE U dKOHO-
MUYECKHe YCJIOBHUS ITU(PPOBOTO OOIIECTBA OKA3BIBAIOT BIUAHNE HA PACXOIbI
Ha obJiavHble TexHoJoruu. Ha cerogHamauii qeHsb IPOoBOIATCS HMCCIeq0BAa-
HUsI, HaIpaBJIEHHbIE HA OIIpeaesieHre BEePOSTHBIX PeaKIUi KJIMEHTOB 00-
JIAYHBIX CEePBHCOB HA BO3MOYKHBLIE HN3MEHEHHs YCJOBUI IIPeI0CTaBJICHMS
JOCTyIIa K ycJIyraM, W Ha TO, II0 KAKWUM HPHHIIUIIAM KOMIIAHHHN IOJI3KHBI
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aJamITHUPOBATh CBOUW IIPOAYKTHI M YCJIYTU IJIS VAOBJIETBOPEHUS BCEX IIOSIB-
JISTIOIIIUXCS II0TpeOHocTer obiecTsa [4].

Beuny yxasamubix pakTOpoB HAOHpPAET IIOMYJISPHOCTH MOOEJIb 00J1a4-
HOT'O cepBHca — «BCE Kak yciayra» (XaaS), KoTopas acCOIMHUPYETCS CO MHO-
TMMH OCHOBHBIMI KOHIIEIIIMSMI, BKJIIOYAS pPacCMOTpPeHHBIe Bhimre laasS,
PaaS u SaaS, a taxmxe «kommyHuranuu kak ycayra» (CaaS) m «xpaneHnue
maHHbIX Kak yeayra» (DaaS), mpu oToM B 9KOHOMMYECKOM IIJIaHe OHA SIBJISA-
eTcsi HamboJiee THOKOM.

2020 r. cTaJ TOBOPOTHBIM JJIg 00JIaKa, IIOCKOJILKY OHO CBIIPAJIO 3HA-
YNTEJILHYIO POJIb B CO3MAHUMN PEIeHUN I/ yIaJIeHHONR paboThl M 00beIu-
HEHMsI OPraHM3AIMOHHEIX IIPOIIECCOB C OOJIAYHBIMK TeXHoJoruamu, Ilax-
IeMus BBI3BAJIA COCPEIOTOYEeHHE BHMMAHHUS Ha PACIIMPEeHHM CIEKTPa
(byHKIIMOHAJIBHBIX BO3MOYKHOCTEH TEXHOJOTHH O00JIaKa, KoTopas craJja
HEOTHhEeMJIEMON YacThI0 HEIIPEePLIBHOIO OM3Heca M Pa3BUTHS IH(POBOIO
obmectBa. IIporaosupyercss, ¥To MEPOBBIE PACXOIBI HA 00JIAYHEIE CEPBUCHI,
BEJIIOUAS HHBecTuimu, K 2023 r. BeIipactyT 10 18 % [4].

Bosiee Toro, cramy mosBJIATHCA, TAK Ha3blBaeMble, cucreMbl Human
cloud — pexpyTtuHrossie odsaunbie maaTdopmel. B 2019 r. aTa TexHOJIOrHUI
IIpHHEeCJIa KOMIIAHHUH-CO3aaTeIi0 J0X0I B padmepe 178,56 MiIpa mos1apoB 3a
CUET yHaJIEHHOIO IIOAKJIIOUEHHS PaCCPEeIOTOYEHHBLIX PAOOTHMKOB K paas-
JIMYHBIM OpTaHU3AIUAM [4]. OTO IT03BOJIMJIO IPOIOJI:KATE PAOOUHIL IIPOIIECC
B YCJIOBUSX IIAHOEMUH B IIOJIHOCTHIO JUCTAHIIMOHHOM hopMare.

Ommako OO0 CHMX IIOp CYIIECTBYET PAL IKOHOMHYECKHX 0apbepoB IJIS
IIIPOKOI0 PACIIPOCTPAHEHHS PA3JIMYHBIX 00JIAUHBIX YCJIYT, KOTOPHIE BHI3BI-
BaOT 03aboueHHOCTL B obOmectBe. K mpumepy, 0aHKpPOTCTBO, peopraHm3a-
IS WINA Jaske M3MeHeHHe HAIIpaBJIEHWsS OM3Heca CO CTOPOHBI IIOCTABIIIH-
KOB OOJIAUHBIX YCJYr MPENCTABJISIOT 3HAYMTEJILHBIA PHUCK I
IoJIb3oBaTesieil. B xyammemM u3 BOSMOMKHBIX MCXOI0B KJIMEHTHI MOI'YT IIOJIHO-
CTBIO IIOTEPSTH CBOM JAHHBIE, XpaHsIIrecs B obsake. Pemrernem aroro Bo-
IIpoca MJOJIKHBI CTATh PErJIaMeHThl W CTAHJAPTHI O00JAaYHBIX CEPBHCOB,
HAIIpaBJIEHHbBIE HA oOeclleueHne YBePEHHOCTH B CTAOMIBHOCTH Y II0JIb30BAa-
TeJIeN.

BrimensiiosxenHoe 1aét oCHOBaHME I10JIATATh, YTO 00JIAYHEIE TEXHOJIO-
MU IIPONOJIKAIT AKTUBHO 3aXBATBHIBATHL PA3IMUHBIE cephl 00IIecTBa U
MMEIOT peaJibHBbIe MePCIIEKTHUBLI PA3BUTHS HA OCHOBE BHEIPEHUS HOBOIO
(pbyHKIIOHATIA M paCIIMpPEeHUs CIIEKTPa BO3MOMKHOCTeIl. 3a BpeMs CBOEro
CYIIIECTBOBAHMSA OOJIAKO KApPIUHAJIBHO H3MEHHJIO IIOOXO0I K CO3TaHHI0 M
OKCILJIyaTAI[IN CEePBMCOB M CETH B IIEJIOM, CTAB HEOTHEeMJIEMON YaCThIO Ce-
TOIHSIIHETO I POBOro 00IIIecTBA.
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Cepnyxo Muxawnna Biaagumuposuu

[ToBossRCKMI TOCYTaPCTBEHHBIA YHUBEPCUTET
TEJIEKOMMYHHUKAITUN 1 HUHPOPMATUKHA
Hayumbrit pykoBoauTe b — I01IeHT Kadeapsl mHocTpaHHoro si3eika 0. B. Oypep

ABTOHOMHBIN IIOJIET KBAIIPOKOIITEPA
JAJIAd JOCTABKU I'PY3A

Ilenu u 3adauu pabomour. Co3maThk OPOH, MOCTABJIAIOIINN JIETKHE T'PY-
3bI, KOTOPEIA OyaeT OpHMEeHTHPOBATHCSI B IPOCTPAHCTBE C IIOMOIIBI0 MOJIYJIS
RpLidar u ciryTHUKOBBIX CHCTEM.

B macrosamee BpemMs akTyasbHAa ObICTpasi gocTaBka rpys3oB. s BuI-
IIOJIHEHUS 9TOM 3aJavi pa3padoTaH KBAAPOKOIITEP C BO3MOYKHOCTHIO aBTO-
HOMHOI'0 II0JIeTA.

Jl1s1 meTaTesIbHOrO ammapaTa, BRIIOJIHAIIETro (PYHKIIMI0 aBTOHOMHOIO
II0JIeTa ¢ JOCTaBKOI TOBApPOB, HYsKHO COOTBETCTBYIOIIlee HAaBECHOE 000pyI0-
Banme. OmgHa m3 HawmboJiee Ba'KHBIX B ABTOHOMHOM IIOJIeTe (PYHKIIMH —
yMeHre OpHeHTaIluM JPOHAa B IIPOCTPAHCTBE. 3a 9TO OTBEUAIOT JIBA MOIYJIA
— GPS u RpLidar. GPS momoraer kKonrepy OpHeHTHPOBATHCS B MECTHOCTH
¥ IIPOKJIAOBIBATE MAPIIPYT OT HAYAJIBHOIO 0 KOHeuHoro ampeca. RpLidar
B CBOIO OYepeIb MO3BOJISIET BUIETH 00JIee MeJIKHe IIPEeIsITCTBHUS, TAKHue KaK
MeJIKHEe BeTKH JePeBheB, JIMHUHN dJIeKTPoIepenad, T0 €CTh, II03BOJIIET JPO-
Hy 0e30IIacHO MaHEBPHUPOBATH B IOPOJCKOM cpejle, YTO OYeHb BAKHO IpPH
TPAHCIIOPTUPOBKE I'Py3a, YTOOBI JIeTATEJbHBINA anmapar He pas30ouJcs 1 To-
Bap ocrtajicsa mesbiM. OOHapy:keHHe MeJIKHX 00HEeKTOB JOCTUIraeTcs C II0-
MOIIIBIO JIa3epHBIX Jydueil. Lidar cumTaeT CKOpOCTh, ¢ KOTOPOM OTPA3UTCS
JIy4 OT 00BEeKTAa M Ha OCHOBAHHWH IIOJYyYEHHBIX NAHHBIX IIOHMMAaeT, Ha Ka-
KOM PACCTOSHHMU HAXOOHUTCS IPOH OT mpeamera (II0 TAKOMY sKe IIPHHITHAILY
paboTaT HAPKTPOHUKH, YCTAHOBJIEHHLIE HA COBPEMEHHBIX aBTOMOOMJISX).
OrpanndyeHusa JHUIIb TOJBKO B €MKOCTH AKKyMYJISITOpPa, KOTOPOI'O B CPe-
HeM xBaTuT Ha 30 MUHYT IIJIaBHOIO II0JIETA IIPH HIOEAJbLHBIX IIOTOJHBIX
ycaoBuax. Kaskaplii aJIropuTM MTOrOBOIM COOPKH HEe MOMKET CYIIeCTBOBATD
Ipyr 0e3 gpyra, mojiydaeTcs HeKas II0CJIeNoBaTeJbHOCTh IeHCTBUH, 3aja-
IOIASICS CIIeIINAJIbHBIM IPOrPAMMHEBIM 00€CIIeUeHHIEM.

A Temepr pasbepeMcsa B JOPYyrUX HEMAJOBAMKHBIX KOMIIOHEHTAX
KBaPOKOIITEePA, IpeIHA3HAYEHHBIX JIJIS II0JIeTa.

JlanHasa paspaboTKka IpUMeHNMAa B PA3HBIX 00JIaCTSIX. OTO MOT'YT OBITH
U CeJIbCKOXO3SMCTBEHHBIE PA0OTHI HUJIN ke CJIeKeHUs 3a o0beKkTaMu (BhIIe-
JIeHHOII 00J1acTbI0), B JAHHOM CJIyyae IPUMeHHMAa TEeXHOJOTUS IJIs J0-
CTaBKM TPYy30B. JTa CHCTEMAa MOKeT OBITh WHTerpHpoBaHAa B a0COJIIOTHO
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JII000# IPOH HPH YCJIOBHU TPY30IIOIBEMHOCTH KBAaIPOKOIITEpPA B 2 KUJIO-
rpaMmMa.

3a aBTOHOMHLIHA II0JIET OTBEYAeT OMHOILIATHHIN KOMILIOTEP, OTJINYA-
IOIIUHACA CBOMM MAaJIbIM BeCOM M 3HAUYUTEJILHBIMU XaPaKTePHUCTUKAMI
(Raspberry Pi1), mMeHHO 9TOT KOMIILIOTEP HPOBOIUT YIIPpaBJIEHME aBTO IIO-
JIeToM II0 ryIobasbHOM cucteme koopamHaT GPS, mepemaBas Bce maHHBIE
Yepe3 MABJHHK B IOJIETHBIM KOHTPOJLIEP KBAJIPOKONITEpa, 9TO CTAaHIaApT-
Has cxeMa aBTOHOMHOro moJseta. J[jas Oojiee TOYHON OpHEeHTAIIUH JIeTa-
TeJILHOI'O ammapaTta B IIpocTpaHcTBe moHamoouress RpLidar, koTtopsiii Tak-
’Ke OTHpAaBJIsIeT CBOM JIaHHBIE O MECTHOCTM ¥ PACCTOSTHHUM JPOHA OT
o0opexToB Ha Raspberry. Raspberry anamusupyer moaydyeHHYy0 HH@OpPMA-
ITAI0, €CJIU PACCTOSTHHE OT 00BbeKTa J0 JpOoHa 2 MeTpa WJIM MeHbIlle, TO Ha
IIOJIETHBIA KOHTPOJIJIEP IIOCTYIIAeT CHUTHAJI O IIOJIHON OCTAHOBKE M 3aMIpPAa-
HUS B OJHOM TOYKE C IOMOIIBIO CITyTHUKOBBIX CHCTEM.

[TosreTHBINI KOHTPOJLJIEP BBINOJHSAET OMHY M3 BAKHEUINHNX (QYHKITAN
KBaQJpPOKOIITepa, a WMEHHO, yIIpaBJieHHe BceM O0OpyIOBaHHEM YCTAHOB-
JIEHHBIM Ha JpoHe. B 3agaun KOHTpoJIJIepa BXOIUT U3MepeHHe I0JI0KEeHUS
JIeTaTeJBbHOTO allliapaTa B IPOCTPAHCTBE, CKAHUPOBAHUE OIIUO0K, M3Mepe-
HUEe TeMIepaTypbl OKPY:KAIOIIEH cpeibl, CKOPOCTH JIPOHA, OaJIaHCHPOBKA
HATIPSIUKEeHUS HA KaKIbIA M3 KOMIIOHEHTOB YCTAHOBJIEHHBIX HA KBaJIPOKO-
nrepe. [IpencraBieHHBINT KOMIIOHEHT OTBETCTBEHEH 34 BCe IJIaBHbBIE 3a1a4u
paboTEI MexaHu3MOB [1].

He meHee BaskHBINT KOMIOHEHT KBAJIPOKOITEpPA — PEryJIATOP CKOPOCTHU
BparteHuss moropoB (IIM]I-perymnsTop), Taxske MoKeT OBITH HCIIOJIB30BAH
JIJISI TIOMCKA JIPOoHAa, TaK KaK m3gaeT xapakTepHbid nuck. I[TW]I-peryssTop
hopMupyeT yIpaBJISIONINA CUTHAJI, KOTOPBIA SABJISIETCSI CyMMOI Tpex cJia-
raeMbIX, IIePBOe M3 KOTOPBIX MPOIIOPIIMOHAJILHO PA3HOCTH BXOJHOTO CHUTHA-
Jla ¥ CUTHaJIa 00paTHOM CBSA3U (CUTHAJI PACCOTJIACOBAHMUS), BTOPOe — MHTe-
rpaJl CHUTHaJIa pPaccorlacOBaHUs, TpeThbe — IIPOM3BOAHASA CHUTHAJA
paccoryiacoBaHusa. ['0BOpsS HPOCTBIMH CJIOBAMHU, KOHTPOJLIEP, HA KOTOPHIH
IIOCTYyIIaeT CUTHAJI C allIapaTyphl YIIPaBJeHUA O Havajle BpallleHUs MOTO-
pPoOB m apMuHre (3amyck), mmepexaer oty komaHay Ha I [-peryssarop, xo-
TOPBIN B CBOIO OYepeab, 00padaThiBaeT CUTHAJ U 3aJaeT TOUHbIe 3HAYEHU
0 BpallleHWuH MOTOpa, IocJIe IIPUBUIEHUA MOTOpPA BO BpallleHUe, PeryasaTop
IoJIy4aeT JaHHBIE 0 KOJHYEeCcTBe 000POTOB JABUTATEJIS M IepeaaeT 3HaUe-
HUS Ha II0JIETHBIN KOHTPOJIJIEP KOTOPHIH, KAK pa3 U pacupenesseT HaTrpya3-
Ky II0 BCEM YeThIpeM MOTOopaM, MoJIydaeTcs 3aMKHYTHIN KpyT [2]. Koreumo,
BCE 9TO JIeJIaeTCsI C OYeHb OOJIBINIONM CKOPOCTHIO. UeM MoIHee KOHTPOJLIIED,
TeM BBIIIIEe MOYKHO IIOTHSTH CKOPOCTh 00PAOOTKM HAHHBIX, a TaK:Ke CTelleHb
3arpy3KH MaMSITH.

He mocsemso0 posab B JII000M JieTaTeJIbHOM alllapaTe 3aHuMAaeT Kop-
IIyc, Ha KOTOPOM YCTAHOBJIEHO Bce HaBecHoe obopyaoBamue. B mpone rias-
HOe J0OUThCSI MUHHMAJILHOTO Beca, XOpOoIlell IMPOYHOCTH, a TaKKe 00TeKa-
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eMocTH Kopiyca. B KBazgpokorrepe 0OBIUYHO MCIOJIB3YIOT KapOOHOBYIO pa-
My. IMeHHO aTOT MaTepuaJ sIBJIAeTCI HanmOoJee IIPOYHBIM IPH HaJeHHIX,
a TakKe JIETKMM, B CPaBHEHHM C MeTaJioM. JlJig aBTOHOMHOIO II0oJeTa
IIOJIXOQUT paMa THUIIA «aBTOOyC» M3-3a CBOEH BMECTUTEJILHOCTH.

B 3akgouenue ciaegyer pacckasaTh 0 BHIEO IIepeSaTInKe 1 IIPHEeMH-
Ke paguoynpasieHus. [[pueMHUK cYMTBIBAeT CUTHAJI, HMOJyYaeMbIHA C IIe-
peqaTynKa ammapaTypbl, B CBOIO OYepenb, IIepeJaTynK MoJIydaeT HMHGOop-
MAIIMI0 CO CTHUKOB, KOTOPBIMH yIIpaBiser IIujoT. Ilosyuenmble gaHHBIE
IIPUEMHIK IIepeaaeT Ha KOHTPOJLIED.

Bugeo mepegatunk TpaHCIHPYeT KAPTUHKY C KaMepPhbl, yCTAHOBJIEHHOM
Ha KBaJIPOKOIITepe Ha IIPHMEeMHHK, BCTPOCHHBINA B IILJIEM BHUPTYaJbHOI pe-
aJIbHOCTH, KaPTHUHKA BBIBOOUTCSA HA OHUCILJIEN ¢ MUHUMAJIBHOM 3aJIePiKKOMH,
KOTOpAasi TOJIBKO BO3MOIKHA.

Jlns n3yyeHns JaHHON TeMbI OBLIN HMPUJIOMKeHBI OoJbinue ycuiiusa. Ha
pa3paboTKy IPOJAYKTa yIleJ He OOuH rofa. B mamHom paboTe KOPOTKO OITH-
caHa paboTa KOMIIOHEHTOB T'OTOBOTO K paboTe yCTPOMCTBA, XOTSA, HA CAMOM
JieJie, BCe HEMHOIO cJIoskHee. | TaBHBIMU 3aadyaMy SIBJISJINCEH IIPe3eHTallMs
¥ KOHIIEIIIIHS CYIIIeCTBOBAHMS KOHEUHOT0 IIPOAYKTA.

Crucox MCnoJILb30BAHHBIX HCTOYHHUKOB

1. Kunown, B., Kunowu, T. Jpons: ¢ Hyss : mep. ¢ auri. «BXB-Ilerepoypm, 2016. 192 c.
2. Anenxos B. C. TBoit mepBoIil kKBagpoKoTep: Teopus u mpaktura. «bXB», 2016.
256 c.
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OIIEHKA PUCKOB HA ITPEAIIPUATHNN,
N CIIOJIB3YIOIIIEM BOJIOKOHHO-OIITUYECKHUE
JINHUU CBA3U

Hrimemniaee mpaBoBoe M METOI0JIOTHYECKOE oDecrieueHre MH@OpMAaIiu-
OHHOM 0e30IIaCHOCTH B OIITOBOJIOKOHHOM CBSI3H BKJIIOYAET BOCHHBIE M I'OCY-
JTapCTBEHHBIE CTPYKTYPHBI, He 3aTparuBasi JUYHOCTb U IIPeIIPUHUMATEIb-
ctBo. llockobky TpacdmkK uepe3 Takue ceTH Bcerga KOH(UMIeHIIMAJIEH,
HeOoOXO0MMO YIIEeJUTh JI0JKHOe BHUMAHHE OIleHKe PHCKOB 0e30IIaCHOCTH B
KOMITAHUHY, UCIIOJIb3yIOIIel OIITOBOJIOKOHHBIE CETH.

BayTpennwuii 1 BHeITHHHA TpaduK, IepegaBaeMbIi 10 KabeJsrio, IBJIsgeT-
Cs KOH(pHIeHITNATIBHLIM U BAKHBIM /11 PYHKIIMOHUPOBAHUSI 00BEKTa JII0-
OOro THIIA CEeTH.

KouduaenimmaabHoi ABIgeTCS Tak:ke MH@OpPMAIIUs, KOTopas IIHUPKY-
JIUpyeT B (popMe Pa3rOBOPOB COTPYIHUKOB MJIM PA3JIMUYHBIX 3BYKOB 000PY-
JIOBaHMU.

N3 aToro ciaenyer, uTo MHMpOPMAIIU, IIepegaBaeMasi 0 JUHUAM OIITO-
BoJiokoHHOU cBsa3u (masee — BOJIC), mogsepraercss 1ByM OCHOBHBIM yI'PO-
3aM 0e30IacCHOCTH, KOTOpPhbIe IPUHECYT IPEeIIPUITHI0 HeMaJble JeHeKHbIe
YOBITKH:

1) mepexBat TpadguKa;

2) mmepexBaT peueBOM MH(OPMAIIH.

Cay:xbe 0e30macHOCTH IIPEeOIPHUATUS BaKHO OIEHUBATh PHUCKU HH-
opmarimoHHOM 0e30IIacHOCTH JJI aHaJIu3a HPaBUJIBHOCTA BBIOPAHHBIX
METOJIOB 3AIIUTHI C 9KOHOMHUYECKON TOUYKU 3PEHUI.

YupasiieHre pruCKaMU —9TO II0CJIEIOBATEIbHOCTD COTJIACOBAHHBIX Heii-
CTBHH [IJII PYKOBOICTBA M KOHTPOJIS KOMIAHHUU B CHUTYAIMH, CBSI3AHHOMI C
PHCKOM, 1 BKJIIOUAET B ce0sd CHCTeMaTHYeCKOe BEISIBJIEHNE UM OLIEHKY PIC-
KOB, IPUHATHE HeOOXOIUMEBIX Mep U mepenavy HHQOPMAIIIN 0 PUCKAX BCEM
COTPYIHHUKAM KOMIIAHIIH.

AHan3 PHCKOB SBJIAEeTCS 00s3aTeJbHBIM TpeOOBaHUMEeM CTaHIapTa
CTO-BP UBBC gns obecneyennsa MHGOPMAIIMOHHOM 0e30IIaCHOCTH B OaH-
KoBcKkoM cekrope. IIpu ceprudmramnum B coorserctBum ¢ ISO/IEC 27001
aTa IIpolleaypa Tak:ke Heobxoguma [1].
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HamnbGosee wm3BecTHBIE MeETOIBI OIEHKH: KAYECTBEHHBLIM M KOJIHYe-
CTBEHHBIN aHAaJINU3.

KosmmuecTBeHHBINT aHANM3 MOMKET MIPOBOMUTHCI AHAJIUTUYECCKU WJIN
rpadudeckn. OH BKJIIOUaeT B ce0sS UYHMCIEHHOE OIpeJeseHre pa3Mepa oOT-
JIeJIbHBIX PHUCKOB M PHCKA IIPOEKTA B II€JIOM, YTO II03BOJISET YETKO PACCUM-
TaTh U apryMeHTHPOBATh MHBECTUIINN B 0€30IIaCHOCTD, HO 9TO Ype3BhIUYai-
HO TpyZoeMKo [2].

CyTh KadyeCTBEHHOI'0 AaHAJM3a PHCKOB 3aKJYAETCS B JIKCIIEPTHOM
OIleHKe 3HAYeHWHN PHCKA IIPU OTCYTCTBMU BO3MOYKHOCTH HN3MEPHUTH €ro KO-
JIMYECTBEHHO U OIIMCATh MATEeMATHYECKH.

DKCIIepTHASA OLIEHKA PHCKA — 9TO MEeTO[I IIPOTHO3MPOBAHUSI M aHaJIM3a
PHCKOB, OCHOBAHHBIN HA BHIBOAAX OIILITHBIX 9KCIIEPTOB, paHee yiKe peasiu-
3YIOIIHX ITPOEKTEHI.

PaccmoTrpum HekoTophle M3 CYIIECTBYIOIIUX BHUJIOB TAKOM OIIEHKH, a
TaKsKe UX MEeTOI0JI0THIo [3].

IlepBas rpyIma sKCIEePTHBIX OIIEHOK — 9TO MHANBHUIYAJbHBIE OIIEHKH.
JlarHasa rpynmna BKJIOYAET B ce0sI CIIeIyIoIie MeTOIbL.

1. Nuarepsrio. Heobxomumas nadgopmalinsa n3BjaeKkaeTcs B xome Oeceqnl
9KCIIepTa M OIPAIHBAOIIEro.

2. AHKeTHBIH ompoc. OKCIEPTy IIpeajiaraercs 3alloJHUTH aHKeTY, COo-
JIePKAIIYI0 PAL BOIIPOCOB, KAMKIBINA M3 KOTOPBIX JIOTUYECKU CBSI3aH C IIeH-
TPaAJIbHOM 3aJ1a4eu UCCIeJOBaAHUAI.

3. AHAIUTHUYECKUH MeTOJ. OJKCHepT IIPOBOIUT JIOTMYECKUU AaHaJIN3
IIPOTHO3UPYEMOH cuTyaruu. Pe3yJIbTaTOM ero JIesaTeJIbHOCTU SBJISETCS
aHAJIUTHYEeCKas JOKJIAaTHASI 3aIlHCKA.

Bropas rpyima oKCIEepTHBIX OIIEHOK — KOJIJIEKTHUBHBIE OIIEHKH, B Heé
BXOSAT CJIEIYIOII[HIEe METOIEL.

1) «kMoarosoit mtypm». OTOmpaercsa Tpymnma KBaJIU(PHUIIMPOBAHHBIX
9KCIIEPTOB, HO OIIEHKU M BBHIBOILI JeJIal0TCA B XOJie 3acemaHusd. Bce axcmep-
THI JeJIATCS Ha JIBe T'PYHIILL: IIepBas NeHepupyeT HOBATOPCKUEe uieu (BbI-
CTaBJISIET OIIEHKH), a BTOpas — UX aHAJIU3UPYeT.

2) MeTon BEKTOPOB IIPeAOUYTEHUII. DKCIEePT aHAJU3UPYeT KasKIbIi
M3 paccMaTPUBAaeMbBIX 00BEKTOB M BEIOMpPAET IPeIIIoUYTHUTEIbHBIN B (popMe
PAHKHUPOBAHMS.

3) Merox Jenbdu. Ilpenmosiaraer mocsemoBaTesbHOE AHKETHPOBA-
HIe MHEHUH 9KCIePTOB, He MMEIOIINX BO3MOMKHOCTH BCTYIIATh OPYT C IPY-
rOM B HEIOCPEICTBEHHBIA KOHTAKT M IIOJIyYaloIInX MH(OPMAIIUIO 0 3aKJIIO-
YeHUSIX IPYTUX JIHIIb II0 UX ITHUCHBMEHHBIM OTYeTaM [JIS OIpeIesIeHUs
CTEIIeHU COTJIACOBAHHOCTH JdKCIIEPTOB.

4) quckyccusa. OCHOBHOI 3aaveil OTKPBITOTO KOJIJIEKTUBHOTO 00CYK-
JeHUsI IPOo0JIeMBI SBJISETCS BCECTOPOHHUIM aHAJIN3 BCeX (PAKTOPOB, IIOJIO-
SKUTEJIBHBIX W OTPHUIATEJbHBIX IIOCJIEICTBUM, BBIABJICHIE IIO3UIIUHA yIaCT-
HUKOB.
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K skcrepry mpeqbaBisioT cileAyiolire TPeOOBAHMUS: CTAK, KpeaTHB-
HOCTb, MHTYHIINS, IPEIUKATHBHOCTh, HE3aBUCUMOCTD, BCECTOPOHHOCTE [4].

Tak kak cdepa 3aIIUTHI BOJTOKOHHO-OITHYECKUX KOMMYHUKAIIUHN IIOKA
He Pa3BUTA, TO CJIOYKHO OydeT OCTAHOBHUTHLCS HA MHEHHH OJHOIO 9KCIIePTa,
II09TOMY OCTAHOBHMMCSI Ha BBIOOpE KOJIJIEKTUBHOM OIleHKM. A MMEHHO Ha
Mmetone Jlenbdu, Tak Kak Takoi OIPOC He TpedyeT JIMYHOI'O IIPUCYTCTBUSI
OKCIIEPTAME HET JOMHUHHPOBAHNSI MHEHHUS OJHOI0 M3 dKCIIEPTOB.

[IpuBemem ImmpuMep aHKETHI OIS 9KCIIEPTOB — OIIpeesieHre BepOosITHO-
CTH peaIu3allui PHCKAa, rme 1—-8 cooTBeTCTByIoIe yrpoa3s! (Tad. 1):

1) mepexBaT TpaduKa KOHTAKTHBIM MeToaoM ¢ pa3psiBoMm OK;

2) mepexBaT TpaduKa KOHTAKTHBIM METOOOM C HPSMBIM [IOCTYIIOM K
OK;

3) mepexBaT TpaHKa KOHTAKTHBIM METOJOM OINTHYECKOTO TYHHEJIHPO-
BAHUSI;

4) mepexBaT Tpaduka IMCTAHIIMOHHO Ha OCHOBE IapaMeTPUIEeCKUX
METO/IOB;

S)umepexBaTr TpaduKka TUCTAHIIMOHHO IIyTeM PEeTHUCTPAIlMH ITOOOYHBIX
U3JIyYEeHU,

6) usmenenue napamerpos OB;

7) mepexBat peueBoii nHpopMmaluu B geiicryiomem OK;

8) mmepexsat pedesBoii nHpopmalnu B Hegelicteyooiiem OK.

Tabmauma 1
IIpumep aHKETHI SKCIEPTHON OIEHKN
YTrpoasl
Oxcreprr 1 2 3 4 5 6 7 8
[Terpos II. II.
Cupmopos  C.
C.

OKCIIEpPT OIleHMBAeT BePOATHOCTH peaim3alliyd yrpo3 Ha pac-
cMaTpuBaeMoM o0bekTe. BoaMoskHBIEe BapHUaHTHI OTBETA:

— BEPOSITHOCTDH BHICOKAS,

— BEPOSITHOCTD CPEeIHSIA,

— BEpPOSTHOCTH HU3KAS.

ITocse aTOr0 MPOBOAUTCS aHAJIN3 BCEX OIIEHOK dKCIIEPTOB C IE€JIHI0 BBI-
eJIeHUsI CpeqHero 1 KpaHuX 3HAYEHUH OIeHOK. JKCIePTaM COOOIIAI0TCS
pe3yJIbTaThl 00PAOOTKU IIEPBOr0 Typa OIpoca ¢ YKA3aHUEM PACIIOJIOMKEHUS
OIIEHOK KasKIoro aKcmepTa. Kciii olleHKa 9KCIIepTa CUJIBHO OTKJIOHSIETCS OT
CpeIHero 3HauveHHs, TO ero IPOCAT apryMeHTHPOBATh CBOe MHEHUEe WJIHN
n3aMeHuThb omeHky. IIpomenypa moBTopsiercss M IIPOBOASATCS IIOCJIEIYIOIIHE
TypHI [1].

TaxuMm oOpasom, OJIs OIIEHKM PHCKOB OPTaHM3AIIMH IIeJIecoo0pasHo
BBIOMpATh 9KCIEPTHYIO OIEHKY, TAK KaK OHA ObOecIIeuyrMBaeT HATJISIHOCTD,
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He TpebyeT OOJBIIMX 3aTpPaT HA OPraHU3AIlMI0 W IIPOBEJeHHE, IIOMOMKET
BBIIBUTH HamboJiee BEpOSTHBIE YIPO3bl CHUCTEMBI MH(OPMAIIMOHHOM 0e3-
omacuoctu BOJIC. Ha eé ocHOBaHMM MOKHO CHeJIaTh BBIBOM O TOM, UEeMY
CTOUT YyIEJIUTH 0Cc000e BHUMAHHE M KaKhe Yrpo3bl HeOoOXOIHUMO MHU-
HUMM3UPOBATH B IIEPBYIO OUepPeb.

CruCoOK MCIO0JIb30BAHHBIX HCTOYHUKOB
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IMNNOPOBU3AIINA OGIIIECTBA HA ITIPUMEPE KUTAS

I[TundpoBusamusa obirecTBa HaYajIach C HAYAJIOM IISTOM TEXHOJIOTHYE-
CKOM peBoJroiiu. IIporpecc ObICTPO IPOHUK B MOBCEIHEBHYIO sKU3HB 00IIIe-
ctBa Bo MmHOrux ciepax. Ilpasurenscrso KHP akTtuBHO mHBecTpoBaso B
MUPPOBYI0 MHPPACTPYKTYPY U B UTOTE YHCJIO MHTEPHET-II0JIh30BaTEJIEN B
Kurae Bospociio ¢ 620 teic. B 2000-x rr. 7o 1 mupa k 2018 r. B uém ke
CMBICJI IIA(PPOBU3AIIHH O0IIIECTBA, KAK 9TO YCTPOEHO U 3aUeM HY KHO.

B KHP B xozme 1udppoBu3aliuy IIpoXoauT HEOJHOKPATHOE TECTHPOBAa-
HMe CHCTEMBI COITMAJIbHOrOo peiTuHra. llesbio cormasbHOro pedTHHTa SB-
JIsIeTcsa KOHTPOJIb 3a HaceJeHHeM 3a cueT cOopa M 00pabOTKM MX IIepco-
HaJbHBIX HAaHHBIX. PaboTaerT cumcremMa II0 NPUHIIHNIY HAYHUCIEHUS U
CHUKeHHs KOJIMYeCcTBa 0AJIJIOB, 3a OIIpeesIeHHbIe JeHCTBUSI: CBOEBPEMEH-
Has yIlaTa HaJIOTOB, 9THYHOE IIOBeJeHNe B MHTEepPHeTe U II0:KePTBOBAHUS
Ha 0JIarOTBOPUTEJIBHOCTh — PEUTHHI MOBBICAT, a 3a Hapymenme ILJ[JI,
VKJIOHEHME OT IIOTAllleHus KpequTa — PedTuHr cHu3ar. KasmmoMmy BeIOAIOT-
csa craproBble 1000 6asoB, pedtunr 1050 - cumraercs OJaroHa e KHBIM,
IAIOTCSA JIBIOTHI M CKHUOKH, a <599 — aTo «yepHass METKa», C Hell BBOIATCS
OTpaHUYEHUS Ha II0JyYeHNe KPeIUuTOB, TPYIHOCTH IIOMCKA PadOThI, OTKA3 B
IIpoaaske OMJIETOB HA CAMOJIETHI U COIMaIbHAA 30 A1 [1].

Cucrema colaJIbHOTO KpeauTa HCIOJIb3yeT IIapaMeTphl, II0JIyYeHHbIe
C HCIIOJb30BAHMEM TEXHOJIOTHI MAaCCOBOTO HAOJIOAEHUSA W TeXHOJIOTHI
HelpoHHBIX ceTeii. B ropomax Kwuras ObLIo ycTamHoBJIeHO >1MJIH Kamep,
ocuarreHHbIXx UM u TexHooruei paciosuasanusa auil. HekoTtopsie Jriogu B
IIPOTECT HA MePHI II0 OTCJIEKMBAHUIO CTAJIM HCIOJIB30BATH 0COOBIE MAKMS-
SKM CO CJIYYAHHBIMHI IIaTTEPHAMH M CTAJIH HOCHUTH MACKU HJIS YCJIOMKHEHMS
UX pacmo3HaBauusd [1;2].

[MundpoBusarusa u cucrtemMa COIMAJIBPHOTO PEUTHHTA JOJIMKHBI, II0 MHe-
Huio npasutenabctBa KHP, obecmeuuTh cucTemy crpaBemIHMBOII OIEHKHU
neiicTBuil 4desoBexka. OQHAKO KPYIHBIM HEIOCTATKOM IIE€HTPAJIM30BAHHOM
TOCyJIapCTBEHHON CHUCTEMBI, COJepsKallle OrPOMHOEe KOJIMYEeCTBO JaHHBIX
rpaskoaH, SBJISETCI BOIIPOC O0ECIIeUeHMs 3aIllUThI JIMUHBIX JaHHBIX. Buro-
MeTpHuYecKre TaHHbIe, COOPaHHBIE C IIOMOIIBI0 CHCTEM BHIEOHAOIIONeHMS
mo pacmosuasanuio Jmil B Kurae, samumiens: JJoKyMeHTOM TeXHUYECKUX
TpeOOBAHUI K JMYHOM HWHQOpPMAIIMOHHOI Oe3omacHoctu. IlepBbIil peso-
HAHCHBIF CJIy4ail II0 BOIPOCY KOH(pHUIEHIIMAJILHOCTH IIpom3sornies B 2019
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roay. IIpodeccop mpasa UkoI3SHCKOTO YHUBEPCUTETA HAYKH KM TEeXHHUKHU
I'o bun moman B cyn Ha 3oomapk Xanu:koy. HarmmoHaIbHBIT TeXHUYECKUH
KOMHUTET II0 CTaHgapTU3anuu uH@opMaimonuon Oesomacuoctu (T'C 260)
OIIyOJIMKOBAJI IIPEIJIOMKEHIIe O IIePCOHAIBHBIX JaHHBIX 1 coryacuu. OaHaKo
9TO JINIIIHh PEKOMEHIAINY, He Jalolle YeTKUX OTBETOB [2].

[TundpoBusariusa odIiecTBa IpHU3BaHA YIIPOIIATE ILIATEKHBIE OIIePallin
B COBEPIIEHHO Pa3JIMYHBIX cdepax, OT yILJIAThI HAJIOTOB J0 3aKa3a eJIbl U
mokynku ommeroB. B 2017 r. WeChat 0b11 odmitmaapbHO IIpPHU3HAH Cpef-
ctBoM uaeHTuduraiuu gwogeii B Kurae. C ero momoibo KUTARIBL, 3ape-
THCTPHUPOBABIINCH, MOJIYUYMIN BO3MOYKHOCTH OILIAYHMBATL BCE M Beale 0e3
TpaThl BpeMeHH Ha IIpeocTaBJIeHne JOKYMEeHTOB, BeIb BCE XPAaHUJIOCh B X
ID-xapTe, 3ammTa KOTOPOil 00eCIeUNBAJIACH YHUKAJIbHBIM TUHAMIIECKHIM
QR-xomom, mensmomumess pas B 2 muHyThL. [IpoBommiock TecTupoBaHme
BUPTYAJIbHBIX IIACIIOPTOB JJISA HPOXO0MKICHUSI KOHTPOJISA B adpomopTax U Ha
"KeJIE3HOIOPOYKHBIX CTAaHIIMAX. MoeHTruduKalusa moib3oBaTeseil Ipomn3Bo-
IUJIACh IO YUYeTHBIM 3amucam B Alipay. [3]

B 2020 r. Kuraii Hauayg IIpOBOJUTH TECTUPOBAHUS CBOEH ITMQPPOBOI
HaIIMOHAJILHOM BasioTel — 1oaHs. Cmbica e-CNY cocTrouT B coxpallieHUH
PacXoa0B HA OMUCCHIO OYMAsKHBIX [JeHer, HCKJIIYeHNe IIOCPETHIKOB MEKIY
Haponueim 0aaxkom Kurasa u mosib3oBaTesieM, a Tak:ke oH paboTaer 0e3 mH-
tepHera u Wi-Fi, To ecth B 10001 Touke Kuras moxkHOo OymeT mM paciiia-
tutbesd. Emé e-CNY paspabateiBaerca kak asgbrepHatuBa SWIFT naa
€BPa3UMCKOr0 PeruoHa, YTO IIOBBICUT POJIb HAITMOHAJILHOM BaoThl Kutas
Ha MHPOBOM PHIHKeE. [4]

I'oBops mmpo muTepHeT, KMTail 1cmob3yeT oqHy M3 CAMBIX COBEPIIEeH-
HBIX CHCTEM II0 KOHTPOJII0 MHTEepPHeT-KOHTeHTa — «3osoroit mum», «Great-
FirewallofChina». B 2003 r. cucrema Havaja akTUBHYIO pabdoty. TexHoo-
TUsl IMeeT YEePHBIH CIIMCOK CaiToB, mpoBods OokupoBky mo IP- m URL-
ampecaM, OJIOKMPOBKA ITPOMCXOIUT HA MOMEHTE OTIIPABJIEHUS MAHHBIX C
cepBepa moJy4areso. Taksmke OJJOKHPOBKA OCYIIECTBJISIETCS, IO KJIIOUYEBBIM
cjioBaM, HampuMmep, «TIHbaHBMOHLY, «Iajai-iama» u apyrue. llomoOHbIe
3amIpoCchl K caliTaM OTIIPaBJISIOTCI B HUKyaa — HyJsieBoit mapmipyT (Mapii-
PyT YepHOI ObIphI). Mcmombayolmmecss MeToabl 1eH3yphl: dapamxenne DNS,
NN nsa mersypsl — BERT 1 0aHaIbHBINA pydHOR TPYI IIITATA COTPYIHUKOB
10 0e30IIaCHOCTH, YHAJISIOIINX 3aIIpPellleHHbIH KOHTEHT, KOTOPBIH He OBLI
3a0/IOKMpoBaH aBTOMAaTHYecKu. JlocTynl K HHOCTpAHHBIM pecypcam
YouTube, Facebook®, Wikipedia, Twitter u ap. HemocTyeH, KOJHMYECTBO
3a0JIOKMPOBAHHBIX calTOB HacuuTbiBaeT 130 Toic. [1].

ITonBomss mroru, crout ckasarhb, uro Ilndposusamua odbmecrsa B Ku-
Tae IOCIIOCOOCTBOBAJIA YJIVUIIIEHHIO IIOBCeIHEBHOM KU3HU IPaKIAH IIyTeM

* Ilpunanesxut kommanuu Meta Platforms, Inc., kotopas mpusuana (pererne Tsepckoro cyga MockBb
ot 21.03.2022) aKCTPeMUCTCKOI OpraHu3alimeii, ee neATeJIbHOCTh HA TeppuTtopuu Poccuu 3amperieHa.
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MIPUMUTUBHU3AIINN U 00BbeJIWHEHUs Pa3HBIX BHUJIOB YCJIYT; BO3POC YPOBEHb
3aIMIIEHHOCTH OOIIEeCTBEHHOM KM3HU, OJHAKO C JPYroil CTOPOHBI IIOSIBHU-
JIach yrpos3a mpaBaM 4YejIoBeKa, B YaCTHOCTU BOIIPOC O KOH(PUIECHIIHIAIHLHO-
CTH IIpH cOope 1 00paboTKe JIMYHBIX JAaHHBIX; TexHosorus Firewall sxe 1mo-
crocoocTBoBasia passutuio kuraidickumx IT-ruramTtoB Tencent, Baidu,
Alibaba m m300peTeHHsT COOCTBEHHBIX AHAJIOTOB KPYIIHBIX 3apyOesKHBIX
cepBucoB u mnpmiao:xkernuit WeChat (WhatsApp), BiliBili (YouTube), QIY
(Netflix).

Crnucox ncCrnoJIb30BAHHBIX HCTOYHHUKOB

1. Kak cosmaBasack u kak paboraer camasi MOIITHAS MHTEPHeT-IleH3ypa B mupe: //
Lenta.ru. 2022. — URL: https://chinanet.lenta.ru/chaptertwo (mara obpamesus:
22.10.2022).

2. Jloper/lagmu. Privacy concerns remain largely unaddressed in proposed Chi-
nese facial recognition standards: //  TheDiplomat. 2020. -  URL:
https://thediplomat.com/2020/03/chinas-ubiquitous-facial-recognition-tech-sparks-
privacy-backlash/ (mara oopamenus: 24.10.2022).

3. WeChat://TADVISER.2022. — URL:
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ITOTEHIIUAJI UCKYCCTBEHHOI'O UHTEJIJIEKTA
B PEHIEHUU HR-3AJIAY: PASPABOTKA MOJIE/IN
KOMIIETEHIIUU «IITUO®POBOI'O» COTPYIHUKA

PaboromaTtenun m COTpyIHMKN IIPH3HAIOT, YTO paboTa B IIEPBYIO OUe-
penb CTAHOBHUTCSA IIMQPPOBOI, M oTa HOBasA cpemga TpedyeT 0OHOBJIEHHBIX
HaBBIKOB. HysKHBI T€XHOJIOTMM, KOTOPbI€ IO3BOJIST BBISABJIATDH, a eIle JIyd-
Ille IIPOTHO3HPOBATEH 30HBLI POCTA KOMIIETEHIIHNI B peKMMe PeaIbHOro Bpe-
Mmernu. OmHoN M3 TaKUX TEXHOJIOTHIH M SBJSETCSI MCKYCCTBEHHBIN KMHTEJI-
JIEKT.

B cBoem HBIHeIIHEM BHUIe MCKYCCTBEHHBIM HHTEJJIEKT COCTOMT HE M3
YeJIOBEKOIIOJOOHBIX pPO00TOB, KOTOpPhIE MOTYT 3aMEHUTh PEKPYTEpPOB HJIU
Om3Hec-TpeHepoB, a CKOpee M3 aJIfOPUTMOB, ABTOMATHU3UPYIOIIHNX OOBIUHEIE
nmevicteua HR. Otm ajgropuTmbl IpUHHUMAIOT pelieHus ObICTpee, YeM oTO
MOJKET CHeJIaTh YeJIOBEUEeCKHI MO3T, U aHAJIHU3UPYIOT OTPOMHOE KOJIHMYIECTBO
JTAHHBIX.

CorsacHO ompocy (PMHAHCOBBIX JHUPEKTOPOB BEAYIINX KOMIIAHUI B
Poccun, mpoBemeHHOMY KOHCAJTHHIOBOM Kommauuei «JlesoBble perreHus
u TexHogorum», 60 % pecrioHIeHTOB ysKe MHBECTUPYIOT CpeJcTBa B Pa3BU-
THe TexHoJormdeckux pertenunit B HR-ciy:x0y u 19 % mianupyior aTo cue-
gartb B Onmskaiiiiee Bpemsa. Ilorenimman Al B cdhepe HR omnenuBaercsa xkak
BBICOKM, IIOCKOJIBKY B OJIM:KAMINME TOOBI OKHIACTCA Pa3BUTHE AJITOPHUT-
MOB IIOMCKA ¥ aHAJIM3a MH@OPMAIINU O PhIHKE TPyOa, IIOTeHIINAJIbHEBIX CO-
TPYOHHUKAX M KOHKYpPEHTaX, paspabOoTKM pPeKOMeHOAIInd M HEeCKOJbKHUX
ciieHapueB passutus HR-crpaTernm B 3aBUCHMMOCTH OT IIPHMHHMAEMOTO
pertteHus. VckyccTBeHHBIN WHTEJJIEKT YiKe ceiiuac CIIocO0eH OIITHUMU3UPO-
BaTb U yCKOpATh pyTuHHBIe HR-mpolieccrr, Takme Kak odpaboTka pesioMme,
IEePBUYHLIN KOHTAKT ¢ couckaresaeM, HR-amanuTuka, myabc-ompock, dop-
MHPOBAHHE KapbepHOro TpeKa, IoI00p o00pas3oBaTe/IbHBIX IIPOrPaMM U
pas3BUTHE HOBBIX HABBLIKOB COTPYIHHKOB, Pa3padboTKa MOOeJIH KOMIIETEH-
Ui u gpyrue [1; 3].

Ha ocuoBe amanmsa Al MOHO BBIZEJIUTH CJIEAYIOIIHE YeThIpe OJIOKA
KOMIIeTeHITUH «I1udppoBoro corpynuuka» HR-cdeprr, xoTopblie cooTBeT-
CTBYIOT CTaHgapTaM OyyIIero:
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1. Yopasiienne maHHBIMU. ¥ MeHMEe padoTaTh C Pa3IMYHBIMU JAHHBI-
MHU: YNTATh, aHAJIU3UPOBATDH, UCIIOJIb30BATh, PACCUUTHIBATE, IepegaBaTh 1
TPAHCINPOBATh IIOKA3aTeJH, IIpeBpaIias uX B MHQOPMAIIUIO OIS IPHUHI-
THS YIIPABJICHUYECKUX PEIeHII.

2. llounmanme Om3Heca. 3HaHMe OM3HEC-KOHTEKCTA W KJIMEHTOB, yMe-
HHe BBICTpaumBaTh Om3Hec-cTrpaTeruio u HR-mmomumTuky Ha ocHoBanmu maH-
HBIX 0 KOHEYHBIX II0TPEOUTEISIX.

3. Hudposas murerparms. 3HAHHE COBPEMEHHBIX TEXHOJOTHMH M HX
BHeIpeHue B paboTy, a Tak:xke opmupoBanme digital-KyapTyphl B KOMaHIe
JIJISI Pa3BUTUSA ITHPPOBBHIX BO3MOKHOCTEH KOMIIAHHUM.

4. 3ammura mHTEepecoB KoMaHabl. llocpemmHmyuecTBO Me:kay PYKOBOI-
CTBOM U PSIAOBBIMI COTPYIHUKAMI, IIOHUMAHNE CIEIIN(PUKH IesITeILHOCTH,
akxcreptHOCTh B HR-cpene.

AKTyaIbHOCTH HM3JIOMKEHHBIX OJIOKOB KOMIIETEHITUN ITOATBEPIKIAETCS
He TOJIbKO pe3yJIbTaTaMH aHaJIM3a KMCKYCCTBEHHBIM HWHTEJJIEKTOM IIpe-
CTaBJIEHUI 0 OyOyIlleM KOHKYPEHTOCIIOCOOHOM COMCKATeJe B 910Xy ITHU(PO-
BOII TpaHcopMaIlnu, HO U 3asaBjeHreM riaasbl MunoOpuayku Poccuu Ba-
nepusa DanpkoBa 0 «HEOOXOOZMMOCTH  CQOPMHPOBATH  IIM(PPOBEIE
KOMIIETEHITNN Y KaKJ0T0 BBIIIYCKHITKAY.

Bosee Toro, BO3MOKHOCTH HMCKYCCTBEHHOT'O HHTEJIJIEKTA B HaIpasJie-
HUU PadoT, CBA3aHHBIX C MOJEJIbIO «ITU(PPOBHIX» KOMIIETEHITUM, He OTpaHU-
YHUBAIOTCSA TOJBKO (POPMUPOBAHUEM CAMHUX OJIOKOB OIIEHMBAEMBIX KOMIIE-
teHiuii. Ilpu mpaBumibHO 3amaHHBIX ycaoBuax Al crocobeH IIPoBOAHTH
BeCh IIMKJI OIIeHKHU IIePCOHAJa CAMOCTOSITEIbHO.

AJITOPUTM OILIEHKH KOMIIETEHIIMN «II(PPOBOr0 COTPYIHHKA» C IIPHMeE-
"HeureM Al-TeXHOJIOTHHA MOYKHO IIPEICTaBUTD CJIEAYIOIIHNM 00Pa30M:

1) ¥ Kamgoll BBIOEJEHHON KOMIIETEHIIMKU (POPMUPYIOTCS IIOBedeHYe-
CKHEe HHIUKATOPBI, KOTOPhIe HEIIOCPEICTBEHHO YKAa3hIBAIOT HA HAJIWYNE Y
HCITBITYEeMOTO XapPaKTEePHOTO IPOSIBICHIS,

2) Ha OCHOBe MOBeIeHYEeCKUX HWHIMKATOPOB pa3padaThIBAaeTcs IIyJ BO-
npocoB (mis couckarteseir B HR-cpeme — «HTepBBIO 110 KOMIIETEHITUIM)
HaAOpPSAMYIO OIIEHUBAIOIIUX CTEIIeHb IPOSIBJIeHNUA KOMIETEeHIINH;

3) pa3paboTka MaTPUIIEI OTBETOB, HA OCHOBE KOTOPBHIX AJITOPUTMBI KC-
KYCCTBEHHOI'0 HHTEJIJIEKTAa CMOIYT CAMOCTOSITEJIBHO IIPOBOOAUTH OIIEHKY
KOMIIETEHITNH, POPMHPOBATEH OTYET O Pe3yJIbTaTax.

JlaHHBIIA AJITOPUTM UMEET PSII IPEeHUMYIIECTB:

— 3aIIuTa OT COIIMAJIHLHO KeJIaTeJIbHOTO OTBeTa;

— pabora ¢ Big Data c¢ menbio mombopa HamboJiee OIXOISAINETO IIAT-
TepHAa OTBETOB;

— CKJIOHHOCTA W YCTAHOBKH He IIPHPABHHBAIOTCI K KOMIIETEHIIHSIM.
AJNTOpUTM OIIeHKM He BKJIIOYAeT B ce0s JHIIMHETro Iara K OlleHKe CKJIOHHO-
cTeii:
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— YeTKasi TpaHb MeKOy IIPOSBJIEHUEM KOMIIETEHIIMU WJIA €€ OTCYT-
CTBHEM;

— BO3MOYKHOCTb CPABHEHMS M COIIOCTABJIEHUS C OOIIMPHOM 0a30i IaH-
HBIX.

Vixe ceituac mucTpymeHTsl Al mosBosistror Ha 94 % yBEJIMYHTH CKO-
POCTH 00PAOOTKH pe3oMe C YyUeTOM HAJWYUA y KAHIUIATOB OMMCAHHBIX
KOMIIETEHIIMH «IIM(PPOBOro coTpyaHuKa» [2]. AJTOpuUTMBEI aHAJIM3UPYIOT
IIePBOCTEIIEHHO (POpMaJIbHbIe IMPU3HAKH. 00pa3oBaHUe, CTAMK, IIOCJIYKHOI
CITHICOK.

Tax, B pamMrxax oreuecTBeHHOro crapramna Squadrille 0pL10 co3mano
KpeaTUBHOE TeXHOJIOTMYEeCKOoe PellleHne IJId OIleHKN KOMIIEeTeHIINI Ha 0ase
nckycctBenHoro muaTesiekra. Cepsuc Squadrille (KAJIPuap) cmocoben
MTHOBEHHO aHaJH3WPOBATH JAHHBIE THICAY KAHIWIATOB, B TOM YICJIE B
paspese deThIpex KOMIETEeHIINI: OpueHTallnu Ha JaHHbIe, OM3Hec-XBaTKH,
II(PPOBOM MHTETPAIlNM, 3allUTHl HHTEPECOB KOMAHIBI, — OIPeNeJIsis
HanboJee KOHKYPEHTOCIOCOOHBIX HOCHUTEJEH BOCTPEOOBAHHBIX KOMIIETEH-
muii. Paspaborumkm Squadrille Taxsxe 3ameiicrBoBasii BechbMa HECTAH-
JapPTHBIM MHCTPYMEHT, MeiMU(pUKAIINI0, BHEIPUB B HEUTI'POBYIO Cpedy WI-
POBEIE IIPOIIECCHI 15§ aTPUOYTHI. lNetimudpurarisa II03BOJISIET
MUHUMHU3UPOBATDH IIOTPEIIHOCTh PEe3yJIbTATOB IEePBUYHOIO TECTHPOBAHMUS.
Nrpoduraliusa HacTparBaeT Ha IIO3UTHB, 4 CaM IIPOIIECC OIeHKU CTAHOBUT-
CA IJIsI KaHOUIATOB JIETKUM W HEeIPHUHYKIEHHBIM, YTO TapaHTHPYEeT BBICO-
KYIO JOCTOBEPHOCTDH U PEIPe3eHTAaTUBHOCTD.

Taxkum oOpasom, He3aBUCHMO OT TOTO, B KakoMm 13 HampasjeHuii HR-
IesITeJIbHOCTH PaboTaeT COTPYIHHUK, eMy HeOOXOIMMO Pa3BUBATDH «IIHA(PO-
BBIe» KOMIIETEHIINM, YTOOBI OCTABATHCA BOCTPEOOBAHHBLIM CIIEIMAJIMCTOM H
HCII0JIB30BATh BO3MOMKHOCTA HCKYCCTBEHHOIO HHTEJIJIEKTa B YIPaBJICHUHN
IIePCOHAJIOM.

Crucox ncroJIb30BAHHBIX HCTOYHHUKOB
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KBAHTOBLBIE KOMIIBIOTEPDI:
OB30P TEXHOJIOTUYECKUX ACITEKTOB PEAJIN3AIINN

B obGmactu ob0paboTkm wmHGpOpMAIIMK BCe 3aMeTHee pacTeT KOHKY-
PEeHI MeKOIy KBAHTOBBIMH M KJIACCHYECKHMMM KOMIIbloTepamMu. B
HACTOsIIlee BpeMs HaOJIogaercsa o0OCTpeHMe TAaHHON CHUTyalluH, IIO-
CKOJIBKY HEBO3MOYKHO PEIIUTh HEKOTOPhIE KJIACCHI BHIUMC/INTEJILHBIX 3a-
a4 Ha KJIACCHMYECKOM KOMIIbIOTEpPE M3-3a OTCYTCTBUS 3P(PEeKTUBHBIX aJI-
TOPUTMOB BBIUMCJICHHS, TOTOA KaK HEOOXOOMMOCTh peIIeHUs TaKHuX
3agad Bo3pacraer. HecMoTps Ha ycmexu mcciieqoBAaHUU KBAHTOBOM Me-
XaHHUKH, II0JIHOEe IMpaKTUYeCKoe BHeIpeHre e€ B MH(OPMAITMOHHbIE TeX-
HOJIOTHU 3aMeJJIsieTcs MPo0JIeMAaTUYHOCTBIO CO3JaHUS, OPTaHU3AIIuH U
OIMCAHMNS KBAaHTOBBIX cmcTeM. CerogHs Ha KBAHTOBBIE KOMIIBIOTEPHI
BO3JIATAIOTCA HAEKObl BO MHOTHX OTPACIAX IIMQPOBOro oOIIecTsA.
Hacrosamas pabora HalmpaB/iaeHa Ha pelleHire 3aJady CHUCTeMaTH3aIK
3HAHHHA O KBAHTOBBIX KOMIBIOTEPAX, MX yCTPOMCTBE, a TaK:Ke 3ajgada
aHaJIN3a TEeKYIIEero COCTOSHUS MCCJIeJOBAHUU M Pa3padOTOK B JaHHOM
HAIIPABJICHINI].

B mepByio ouepenb, HEOOXOIMMO JaTh OIpeeeHre 1 KOPOTKO OIIH-
caTh 0COOEHHOCTH ycTpoiicTBa. KBAHTOBBIN KOMIIBIOTEP — BBEIUYHC/IATEIb-
HOE YCTPOMCTBO, MCIIOJIb3YIOIIee SIBJICHUSI KBAHTOBOM MEXaHUKU IJIS IIe-
pemaun u o0OpaboTkm mHGOPMAIINH, KOTOpoe paboTraeT He OMTaMU, KaK
KJACCUYECKHI KOMIBIOTEP, a KyOUTaMM, MMEIIIUMHU 3HAYEeHHS OIJHO-
BpeMmenno u 0, u 1. Ilpu atom, uem 0oJIbIIe KyOHUTOB CIIOCOOEH 00padaThI-
BATh KBAHTOBBII KOMIIBIOTEP, TeM OOJIbIIE OTHOBPEMEHHBIX BHIUMCIIEHMM
BO3MOJKHO ITPOBOJUTD. TakuM 00pa3oM, KBAHTOBBIN KOMITHIOTEP CIIOCOOEH
OBICTPO 00padaThEIBAThH OOJIBIIIHE MACCHUBBI JaHHBIX. CyIllecTByeT IIpeIio-
JIOMKeHMe, YTO KBAHTOBBIE KOMIIBIOTEPHI OyOyT MCIIOJIB30BATHCS IJISA pPe-
IIeHUsI CJIOKHBIX 3a0aY KOPPEJaIInH, HAIIpHuMep, HaX0MKIeHUI dJIeMeH-
TOB B 0a3ax JaHHBIX, ITH(PPOBKU U JeIINEPOBKN JAaHHBIX, TAKKe MOTYT
IPUMEHATHCS JIJI MOAEINPOBAHMA, 1, B TEOPHUH, 3HAUNTEJIHHO YCKOPATH
mepebop mapaMeTpPoB U IIOMCK HYKHBIX KOPPEJIAIIIA.

YerpoiicTBO KBAHTOBOTO KOMITHIOTEPA HA IEPBHIN B3TJISAL aHAJIOTHUY-
HO YCTPOMCTBY KJIACCHMYECKOT'0 KOMIIbIoTepa. KBaHTOBHINT KOMIIBIOTED CO-
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CTOUT 3. yCTpoiicTBAa BBOAA HH(OPMAIIWMH, YCTPOMCTBA BBIBOOA IIOJIY-
YeHHOM B X0Je 00paboTku mHQOPMAIINH, PEerucTpa IaMsaTH, IIPOIIeCCOp
(KBAHTOBBIN), a TAKIKE CHCTEMAa M3MEPEHUSI COCTOSHUSI KyOUTOB.

Cucrema maMepeHHs COCTOAHUS KYOMTOB CUMTBIBAET Pe3yJIbTAaThl U
3aMbIKaeT KOHTYpP YIIPaBJEeHHS KBAHTOBBIM KOMObIOTepoM. KBaHTOBBII
IIPOIIECCOP HEOOXOIMM, YTOOBI MEHATH COCTOSIHHE PETHCTPOB MOCPEICTBOM
pusmueckoro Bo3geHicTBUA HA KYyOHTHI IJIS M3MEeHEeHUsS M IIpeoOpas3oBa-
HUA uX comep:kumoro. IlamMsarTe KBAHTOBOTO KOMIIBIOTEpPA SBJISIETCS
HEKMM PEerucTpPoOM, KOTOPBHIA COCTOMT M3 OIpPeIesIeHHOI0 KOJIMYecTBa
ugp.

Pabora KBaHTOBBIX KOMIBIOTEPOB OCHOBAHA HA ABYX IIPHHITAIIAX
KBAHTOBOM MEXaHWKH: CIIYyTAHHOCTb W HPHUHIMI cyrepioduruu. [IpimH-
ITUAII CYIIEPIIO3UIINY IT03BOJISIET dJIEMeHTaM IIPOIleccopa HAXOMTUTCS OJIHO-
BpeMeHHO B IByX coctosauuax u 0, u 1. J;s paboThl KBAHTOBOTO KOMIIBIO-
Tepa KyOWUTHI JIOJIKHBI OBITH B3aMMOCBSI3aHBI M paboTaTh KakK equHAas
crcTeMa, 3a 9TO OTBeYaeT CIIyTAHHOCThb. J[aHHBIE CBOMCTBA MO3BOJISIOT
OJHOBPEMEHHO AHAJIM3UPOBATh 3HAUMTEJbHOE KOJHYECTBO PA3HBIX Ba-
PHAHTOB ¥ KOMOMHAIIMI.

Jlamee B paMKax HacTOAIIEH padbOThl HEOOXOOMMO PACCMOTPETh U CH-
CTEeMATHU3UPOBAThL MH@OPMAIINI0 00 YPOBHAX padOThl KBAHTOBOM CHCTe-
MEI. J[J1 9TOr0 IIpeIo:KeHo B KaUecTBe OTIIPABHOI TOYKHU MCCJIeI0BAHUS
BOCITIOJIB30BAThCA OCHOBHBIMU IIOJIOMKEHUSAMU YPOBHEH, M3JI0KEeHHBIMHU B
MOJEJH B3aUMOJEHCTBUSA OTKPBITHIX CHCTEM, KOTOpas OIIpeJesiseT
(pbyHKIIMOHAJIbHBIE YPOBHU TAKOTO B3aUMOIEMCTBUS B KJIACCHUYECKUX CH-
cTeMax.

Kaxk ObL7T0 yIIOMAHYTO BBIIIE, KBAHTOBBIA KOMIBIOTEDP OTIMYAETCS OT
KJIACCUYECKOr0 (PHM3WUECKOr0 YPOBHs, HA KOTOPOM HMCIIOJIB3yeTCs TaKas
eqUHHIIIA Kak KyouT (kyomdeckuii out). KyOUT B rpaHMYHBIX COCTOSHUIX
peanuayeT moxoskre Ha O m 1 COCTOSAHMS, a B CYHEpPIIO3UIIUN ITPeICcTaB-
JIsieT co0OM BepOSATHOCTHOE paciipedesieHre Hald CBOMMH T'PAHUYHBIMH
COCTOSTHUSIMU, ITPHU 9TOM YUYHUTHIBAIOTCS TaKiKe aMILJIUTY/IbI BEPOSTHOCTEMH,
KBaApaThl UX MoayJsei. Ilpu aTom JIMHUHN naIbHEeR CBA3U OyAyT CTPOUTh-
Cs C HMCIOJIb30BAHHEM IIEIIOUYEK ABTOMATHYECKHX KBAHTOBBIX IIOBTOPHUTE-
JIen.

B kauecTBe cpennl mepegaun KBAHTOBBIE KOMIIBIOTEPHI MCIOJIB3YIOT
OIITHYECKOe BOJIOKHO HJIM CBOOOJHOE IIPOCTPAHCTBO, BAKHYIO POJIb UIPa-
eT Iepegava YUCTHIX KBAHTOBBIX COCTOSIHUI B BHUAe POTOHOB Ha OOJIBIIIIIE
paccrossausi. B TepMHHOJIOTMM KBAHTOBBIX KOMIIBIOTEPOB CYIIIECTBYET
paszesieHue: Ha He3allluIeHHBIM KBAHTOBRIM KaHas (quantum channel),
KOTOPBIHA SIBJIETCA OTKPBITBIM-IIYOJIMYHBIM (J1F000H yYaCTHUK COeIHHE-
HHUS MOKeT o0padaThIBaTh IIepegaBaeMyio MHPOPMAIIMIO, B TOM YHCJIe U
IIepexBaThIBaTh), W 3alluIeHHb (quantum cryptographic link), x op-
TaHM3AIIIN KOTOPOro IIPHMMEHEHBI aJITOPUTMBI KBAHTOBOI'O pacIpeseie-
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HHUSA KJouel. bapbepoM I peau3alimy BBICOKOM 3aITHIIIEHHOCTH
KBAHTOBOM CETH SBJISIETCS HECOBEPIIEHCTBO IIPUEMHHUKOB CUTHAJIA, Heo0-
XOOUM IIEPeCMOTP HPHUHIIMIIOB HUX PAOOTHI M peau3alius HHIUTKATOPOB
MOIITHOCTH, KOTOPbIe HOJIKHBI IPEeIOTBPATUTh BO3MOYKHOCTH UMHUTHPOBA-
HUS IIpHeMa «JIOKHBIX» HyJIeH B II0CJIe0BATEILHOCTH.

CrenymomuM ypoBHEM PACCMOTPEHHS PAOOTHI TAKOM CHCTEMbBI SBJIS-
ercsa cereBoil. CeTb KBAHTOBBIX KOMIIBIOTEPOB AHAJIOTHYHO HA3BIBAETCS
kBauTOBOM. He yriy0mssich B 3aKOHBI KBAHTOBOM MEXAHHUKH CJIEIYeT OT-
METUTh, UTO TaKas CeThb SBJSETCS pPacIpelesIeHHOH U OelleHTPAaJII30-
BaHHOUM. B HEeKoTOphIX mcTOUHMKAX [1] ymoMuHaeTcsa Takas MOJeJb CeTH
Kak CIIMHoOBas 3Be3ma (spin-star network model), kotopas yuumrbiBaer
B3aMMOJEHCTBIE TAKUX YACTUI] KAK CIIMH M II03BOJIIET COeIUHSITHL B CETh
KBAHTOBBIE M KJIACCHYECKHE KOMIIBIOTEpPBI. Takike B pslie HMCTOYHUKOB
YTBEPIKIAeTCA, YTO KBAHTOBBIE CETH OYyAyT MCIIOJIb30BATH CYIIECTBYIO-
IIIYI0 CeTeBYI0 MHQPPACTPYKTYPY IJIsd 00MeHa KJIACCUIECKUMM COOOIIeHM-
SIMHU C IIeJIbI0 3aIlyCKa KBAHTOBBIX ITPOTOKOJIOB, a TaKiKe JIJII KOHTPOJIS U
yIIpaBJEHU CeThio. TaKike CyIecTByeT MHeHue [2], YTo KBAHTOBBIE CEeTH
OyayT paboTaTh KaK ceTh C KOMMyTallnell KaHAaJ0B, B KOTOPOM IIOTOK KY-
OMTOB MAHHBIX MOJIKEH IIePeaaBaThCs OT OJHOIN0 KBAHTOBOI'O KOMIIBIOTE-
pa K apyromy. OOHOM M3 OCHOBHBIX (DYHKIIMHA KBAHTOBOI CETH SIBJISIETCS
o0OMeH OOIIMMHU CEeKPEeTHBIMHU KJJdaMu. AHAJIM3 HUCTOYHUKOB IIOKA3aJl,
YTO B HACTOSIIEe BpeMs pa3padaThIBAIOTCS HOBBIE ITPOTOKOJIBI CETEBOTO
VPOBHs, IIPUMEPOM TakKoro mporokosia saBJsgeTrcs QNP  (Quantum
Network Protocol) [3].

CymectByeT Takke MOTPeOHOCTH B JQPQPEKTHBHBIX IIPOTOKOJIAX
TPAHCIIOPTHOT'O YPOBHS, CETOIHS TaKHe Pa3pabOTKH BeAyTCsS — B IIPOIlec-
ce peanusanuu mpoToros QTP (Quantum Transport Protocol), xoTopsrit
IpeanojaraeTcsa MCIIoJab30BaTh BMecTo kaaccuueckoro TCP (u13-3a 3ako-
HOB KBAaHTOBOM (PM3WKHN, TAKUX KaK TeopeMa O 3alpeTe KJIOHUPOBAHMUS)
[3].

MHuoroypoBHeBbIe APXUTEKTYPhI SIBJISIOTCA TPATUITHOHHBIM II0IXO-
JIOM K peIlleHII0 MHKeHEePHBIX 3aJa4u Bo MHorux oosactax UT. B ogmom
WCCJIEIOBAHUM Ipeajaraercsa apxuTexkrypa [4], cocTosdInas W3 IIATH
YPOBHEIl — B BepXHEH YaCTH TAKOI'0 CTeKA HAXOMUTCS HMPHUKJIATHOM ypo-
BEHD, I'Jle pean3yeTcs KBaHTOBBIA aJITOPUTM, a Pe3yJIbTAThl IIPEeI0CTaB-
JISSIOTCS moJb3oBaTeso. OTamune HaOIIOOAeTCsS B HIKHUX YPOBHSIX: (OI-
3UYECKHH YPOBEHb COMEP:KUT HeoOpaboTaHHBIE (PU3UUYECKIE IIPOIIECCHI,
IO PsKUBAIOIINE KBAHTOBBIA KOMIIBIOTED, IIPOMEKYTOYHEBIE YPOBHU
(BUpPTyaJIbHBIM, KBAHTOBAS KOPPEKIIHS OIIMOOK M JIOTHUYECKUI) Heo0XO-
IUMBI JIJI1 IpeoOpa3oBaHusa HEHUCIIPABHBIX KBAHTOBBIX IIPOIIECCOB Ha (PI-
3MYECKOM YPOBHE B CHCTEMY BBICOKOTOYHBIX OTKA30yCTOMUYMBELIX KYOHTOB
Y KBAHTOBBIX BEHTHJIEH Ha IPHKJATHOM ypoBHe. llpemiosxenHas mo-
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JleJTb TpedyeT JOIIOJIHUTEIHLHOI0 aHAIM3a B paMKaX JaJIbHEHIINX HuccIe-
JOBaHUM.

ITogBomst mrTor, ciaemyer BBIBOM: KBAHTOBBIA KOMIILIOTED — TEXHOJIO-
TUYECKU CJIOMKHOEe YCTPOMCTBO, IMpH pa3paboTKe KOTOPOro HeoOXOIMMO
VUUTBHIBATD PA3JIMYHBIE ACIIEKTHI, B T.4. IIEPCHEKTUBLI BIUSHHUSI HA Q-
poBoe ob1recTBo. Ero mpoexTrpoBaHMe M peau3alusa B HACTOSIIEe Bpe-
MsI CBSI3aHBI C HEKOTOPBIMI OapbepaMi Ha PAa3JIMJIHBIX YPOBHSIX M aTalax
co3manmusa. Taxske ompeneeHHOe KOJMYECTBO 3a7aY, KOTOPBIE peIlraeT
KBAHTOBBLIM KOMIIBIOTED, PEAIM3yeMbl M HA KJIACCUYECKMX, XOTS U Tpe-
OytoT OoJsibittero Bpemeru. IloaToMy co3manme KBAaHTOBBIX KOMIILIOTEPOB B
HACTOsIIee BpPeMs MOPOO0JIeMATHYHO, UTO CBSI3aHO CO 3HAUYUTEIbHBIMUI
TPYZIO- M pecypco3aTpaTaMu.

Concok ncnoJib30BAHHBIX HCTOYHUKOB

1. Korkmaz, U. Quantum-to-classical transition in a spin star network //
Pramana — J Phys. 2022. V.96. Ne 197.

2. Yangming. Z., Chunming Q. Quantum Transport Protocols for Distributed
Quantum Computing / Computer Science. Networking and Internet Architecture.
2021. V.2.

3. Kozlowski, W., Dahlberg, A., Wehner S. Designing a Quantum Network
Protocol // Proceedings of the 16th International Conference on emerging Network-
ing EXperiments and Technologies. 2020. V.1.

4. Cody Jones N., Van Meter R., Fowler A. G. Layered architecture for quan-
tum computing // Physical Review. 2010. Ne 2 (3).



9. TOPICAL SOCIAL, COMMUNICATION AND LANGUAGE ISSUES

9. TOPICAL SOCIAL, COMMUNICATION
AND LANGUAGE ISSUES

Aminov Stanislav Olegovich

The Bonch-Bruevich Saint Petersburg State University of Telecommunications
Supervisor — senior lecturer K. D. Tokareva

FEATURES OF ADVERTISING TEXT TRANSLATION
IN THE FIELD OF INFOCOMMUNICATIONS

The ICT industry revenue has doubled in the last ten years. From
small IT startups to enormous transnational companies: all are offering a
variety of IT-solutions all around the Globe. These products are grouped
into next four big markets: hardware, software, telecom and services. Due
to high competition in global markets, ad campaigns are usually adapted
to diverse national markets. Modern advertising toolkit enables compa-
nies to target audiences precisely based on a variety of socioeconomic and
psychographic characteristics. Transnational corporations use three ap-
proaches to advertise: they use universal ads for all countries, design ad-
vertisement locally or create global advertising strategy [1]. The last one
1s the most common approach. It means that the ad would have a global
concept that refers to a universal human motivation and values but it
would be adapted for different countries accordingly. Advertising agencies
and marketing departments develop customer journey maps to navigate
leads (persons who have shown interest in product) through the series of
steps from the first encounter to becoming a customer. ICT companies,
which usually deliver their products and services online, more frequently
use digital ways to promote their product. Today businesses have an ex-
tensive toolkit that they are obliged to use in order to stay competitive.
This toolkit includes but not limited to search engine optimization (SEO),
content marketing, social media marketing, email marketing and pay per
click advertising. All the text, which is used in digital ads, websites and
social media must be translated and adapted for each national market.
Thus, requirements to the quality of advertising texts translation as well
as quantity have increased.

Firstly, a translator must accurately interpret the text and convey
the point. Straightforward translation is undesirable. The main point of
any advertising message 1s to pass the idea to target audiences in order to
convince to perform a certain action. To adapt text to a given market in-
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terpreters use transcreation or creative translation [3]. This term stands
between translation and copywriting. Transcreation shifts to the sense
rather than the words. To achieve that translator must know both source
and target languages proficiently. Idioms, metaphors, humor and allitera-
tions are often used in advertising text and cannot be translated easily. In
some cases, 1t 1s impossible to deliver the original idea if it is strongly
linked to language or national peculiarities. Therefore, the goal of transla-
tor would be to rethink the whole message and adjust it to a targeted re-
gion. Unarranged advertising text would not serve its aims and will result
into wasted budget. As well, poor translation can worsen company’s image
if for example advertising contents unwanted double meaning. Translator
also has to know the values of people of targeted language. There is a list
of universal values for people around the world, but all the values must be
adjusted for the particular country. Primarily if the translation takes
place between distant cultures for example European and Asian. Without
a proper tuning of certain values advertising text would not serve its pur-
poses and in the worst scenario may even offend some audiences. Big
companies usually hire local advertising agencies to tune the ideas of the
global ad campaign to local markets.

Secondly, translated text must be optimized for search engine. Every
advertising text consists of keywords. After the translation each keyword
should be checked for the number of times, it was searched for [4]. For ex-
ample, two words, which are synonyms, may have various amount of
searches per month. Therefore, if the wrong one is used, the ad or website
will appear lower in search results. Considering that 75 % percent of peo-
ple never go beyond the first page of search results it is a significant
point. To be sure, that commercial text consists of the most commonly
searched words businesses should use services of the local SEO-
specialists.

After all steps, testing comes up. Testing is a constant process when
the same ads with slight differences are shown to a small audience with a
tiny budget. This job helps to determine the most effective ad and use the
main budget on it. The goal of a  translator or a marketer is to make a
few options of the advertising text for testing. The most important part of
any text is headline. Because it is the only chance to catch the customers’
attention as only 20 % would read further. That is why the most attention
1s paid to the words used in headline [2].

We have covered all major aspects of advertising text translation in
the field of infocommunications. Many particular aspects depend on the
source and target languages, type of IT product or service and targeted
audiences. However, any text with selling purposes contains easy to un-
derstand ideas and values adjusted for each country and optimized for
search engines like Google, Yandex or Baidu. The scope of required skills
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of a translator in the field of advertising translation has increased. Now it
1s necessary for him to understand the basics of SEO, testing and other
marketing tools in addition to main skills. Nevertheless, with new chal-
lenges comes new opportunities for the people who work in the sphere of
advertising translation.
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GENDER STEREOTYPES IN ADVERTISING

The influence of mass media on people is often achieved via stereo-
types and images. The stereotypes are actively introduced into the minds
of consumers by regulating their behavior. That is why watching some
advertisement that uses stereotypes (especially gender), makes men and
women follow the model they see and suit.

A stereotype 1s a mental evaluation of something that can be reflect-
ed in stereotypical behavior. They depend on geography and culture. To-
day there are stereotypes about any social group. There are gender stereo-
types among them, which are the most widespread. Gender stereotypes
are ideas in society about characteristics and behavior of representatives
of men and women.

Gender roles have also been impacted by the media and commercials.
These 1images are constantly used in advertisements because of the meth-
ods of psychological influence on people. Advertising is an important fac-
tor of socialization in modern societies. Gender advertising gives viewers
an opportunity to look into a world filled with socially defined and con-
structed gender relations, demonstrations and roles. These images are
designed to simulate real life. Many people misunderstand the concepts of
fiction and reality in relation to advertising. It leads to a disagreement in
the understanding of gender advertisement.

There are three types of gender stereotypes:

1) stereotypes about the character of women and men, their emotions
and behaviors. Such stereotypes include: "girls are quiet and shy and guys
are purposeful and brave," "men don't cry and women can be emotional";

2) stereotypes about professional and family roles of men and women.
It is worth noting that for a man a professional role is a priority and for a
woman a family role is the main one;

3) stereotypes about work. It is considered that men's work i1s guiding:
a man 1s a breadwinner. Women's work is considered to be serving: the
keeper of the hearth.

Typical examples for a man in advertising are an athlete, a careerist,
a favorite of women. It makes him more confident, courageous, independ-
ent, steady and businesslike. This man is being able to think rationally
and able to take the initiative. Usually, we can find such images in adver-
tisements for perfumes, cars, wristwatches, bank services [2].



9. TOPICAL SOCIAL, COMMUNICATION AND LANGUAGE ISSUES

For a woman typical images in commercials are housewife, mother,
wife, a beautiful woman, sometimes a silly woman (fond of only gossip and
TV series). We can see women in these images advertising cosmetics, hy-
giene products, household chemicals, goods for children.

Despite some disagreements, there are some advantages of using
gender stereotypes in advertisements. Stereotypes help an advertiser to
contact with consumer; marketers need less time to develop advertising
campaigns; it is the best way to segment the audience; the consumer pur-
chases the product as he / she wants to see the advertising hero looking
just like him / her.

However, there are some disadvantages of using gender stereotype.
The main disadvantage is that stereotypes lead to strengthening of ine-
quality in society. In commercial this technique is used to achieve the goal
that was set at the beginning from the point of view of marketing. In this
case the advertising message should be composed competently enough so
as not to offend the consumer. In addition, there are different interpreta-
tions and evaluations of one event due to belonging to the gender. As a
result, there is a slowdown in the development of those qualities that do
not correspond to the chosen stereotype [3].

Nowadays, the advertising industry is trying to navigate the chang-
ing norms surrounding gender within consumer culture. Gender equality
1s becoming an increasingly important factor when it comes to how con-
sumers perceive marketing messages and make purchase decisions.
Moreover, many companies and brands try to exclude using of gender ste-
reotypes in their advertising because of harming the brand image and
pushing away the consumer. They make a choice in favor of gender-
neutral marketing. Such campaigns are aimed at breaking patterns and
they teach customers to love themselves and be more free. The following
techniques are used in gender-neutral advertising: solidarity between
people; equality of all people, regardless of gender, skin color, country of
residence and age; motivating images that help you tune in to develop-
ment, change and success [1].

More and more countries adopt laws about forbidding of using gender
stereotypes in media. For example, a ban by the British Advertising
Standards Authority (ASA) on the use of negative gender stereotypes in
advertising has come into force in the UK. Now it is impossible to use im-
ages of a male breadwinner and a female housewife in campaigns. ASA
says that gender stereotypes limited choices, ambitions and opportunities.
They are reinforced by advertising, which plays a role in "unequal gender
outcomes" [2].

The media will continue to overwhelm people with exciting adver-
tisements. Nowadays, the perception of female and male images is chang-
ing. However, despite the fact that these changes are not happening so
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rapidly they should not be ignored. It is easy to create quite an attractive
but offensive advertising image for certain groups. It is important to stick
to the main rule: using gender characteristics and stereotypes in adver-
tisements in order to emphasize the advantages of the promoted product
or service while not belittling those for whom these ones are ultimately
not designed.
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PHYGITAL-TECHNOLOGIES AS THE EFFECTIVE
COMMUNICATION TOOL OF FASHION LUXURY BRANDS

The COVID-19 pandemic has made a huge impact on the fashion
world. 2020 was one of the most challenging years for companies in this
market, as they had to deal with declining sales, changing customer be-
havior and disrupted supply chains.

However, along with the threat of the coronavirus new opportunities
occurred. According to the McKinsey State of Fashion 2021 [2], the pan-
demic increased the demand for digital formats in the fashion industry,
which led to innovation and optimization of business processes and opera-
tions. It also had an influence on the communication of fashion brands
with consumers. Due to store closures and the inability to hold face-to-
face events, marketing and public relations specialists were forced to
transfer almost all communication into the online environment, including
the fashion show as the fashion industry's crucial PR tool, which signifi-
cantly pushed the boundaries of creative possibilities. Due to the fact that
the competition among the surviving brands for consumer attention in-
creased dramatically, fashion brands needed to come up with unique and
extraordinary ideas [4]. It was during this period that a new type of com-
munication appeared at the intersection of the physical and digital worlds
— phygital. In this article we will address this issue. Most importantly, we
should give a definition for this concept, to identify its advantages and
prospects.

We chose informal document analysis as the method of gathering and
processing of the empirical information. The leading fashion houses of the
luxury segment such as Gucci, Balenciaga, and Prada were chosen for the
analysis. The empirical base of the research was formed by the industry
reports on the state of the fashion market in 2020 and 2021, official web-
sites of luxury fashion houses, specialized media Business of Fashion and
Vogue Business. The chronological framework of the study is May 1, 2021
— November 1, 2022, as it was important to trace the use of phygital for-
mats in the post-pandemic period in order to draw conclusions about their
effectiveness.

For haute couture houses, the fashion show has always been the most
effective communication tool, and the pandemic necessitated its transfor-
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mation into new formats existing in the online environment. Fashion
shows in unusual locations and media projections using 3D appeared,
fashion films and fashion serials became widespread [4]. However, luxury
brands realized soon that formats where the consumer acts as a passive
viewer have weak efficiency and can't become a proper alternative to tra-
ditional promotion tools. There was a need for tools that would allow com-
panies to communicate effectively in a digital environment and not to lose
the sense of contact and the consumer's touch with the DNA of brands.
Thus, a new communication tool emerged, which can be defined as fol-
lows.

Phygital-communication is a type of communication that occurs when
using VR (Virtual Reality), AR (Augmented Reality), MR (Mixed Reality)
technologies in collaboration with a technology company or platform, sim-
ultaneously existing both in virtual reality and the real world, having a
high level of consumer involvement because of the large number of touch-
points with the brand.

The formats used in phygital-communication include the following:

1) gamification. The example of it is British luxury brand Burberry
that has teamed up with computer game Minecraft to create its virtual
universe Burberry: Freedom to Go Beyond. Users will be able to explore
Burberry's virtual world and download fifteen new skins. In addition to
the game, a capsule collection has been created, which customers can pur-
chase both online and in physical stores;

2) virtual fitting (virtual boutique). The fashion house of Prada im-
plements a virtual fitting of clothes and accessories using Snapchat
lenses. Prada's gesture recognition feature lets customers know when
they are ready to try on;

3) metaverse and NFT. The fashion house of Gucci unveiled a multi-
media exhibition called "Gucci Garden" on the Roblox platform. opened a
multimedia exhibition "Gucci Garden" on the Roblox platform. Users
walked the virtual halls and explored collections from different eras, had
the opportunity to purchase an exclusive Gucci dress or bag from old col-
lections that are no longer on sale as NFT, dress up their avatars or sell
1items at auction.

The advantages of phygital communication are that:

— firstly, the digital environment provides unlimited creative oppor-
tunities for brands to create vibrant and memorable campaigns using in-
novative technology, which in turn will be covered in the media;

— secondly, it provides efficiency through a high level of consumer en-
gagement, personalizing their experience and increasing their brand loy-
alty;
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— thirdly, it meets the needs of generation Z, which, according to Alt-
agamma’s research [1], over the next fifteen years will increase tenfold
and will soon become the main consumer group of luxury goods.

The implementation of such communication gives fashion luxury
brands the opportunity to nurture a young audience and increase their
brand loyalty already now by means of memorable images, and makes
their interaction with the brand unique.

Thus, if previously the promotion in the digital environment was per-
ceived by fashion brands as an addition to traditional marketing chan-
nels, then during the pandemic they have become an integral part of the
complex integrated marketing communications. Along with other digital
formats the phygital format appeared, which has proven its effectiveness.
It not only continues to be used today, but is also rapidly developing. Ac-
cording to McKinsey's State of Fashion 2022 [3], NFT, game “skins”, and
virtual fashion are becoming the mainstream and familiar components to
the fashion business.

The digital environment will continue to create new communication
opportunities for the fashion industry, including the use of phygital tech-
nologies, which have more advantages over separate physical and digital
formats.
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THE AUTISM EMPLOYMENT GAP IN THE UK AND THE US

The transition to adulthood is tough for everyone, but for autistic
youth it can be even more complicated. Young adults with autism have
lower employment rates and higher rates of complete social isolation than
people with other disabilities. Two-thirds of young people with autism
have neither a job nor educational plans during the first two years after
high school. For over a third of young adults with autism, this continues
into their early 20s.

This work 1s based on research, which took place in the United States
and in the United Kingdom. That is why it will be focused on the situation
in these two countries. Unfortunately, the actual prevalence of autistic
people in the Russian Federation is unknown. The approximate numbers
are: in Russia, only 536 adults [2] and about 300000 children [1] have the
diagnosis, compared to 700000 children and adults in the UK [4] and 5.4
million in the USA [3].

The majority of autistic people struggle to find a job, not to mention
the difficulties they have to overcome to keep it. Many struggle to work
full time. It is estimated that up to 74 % of autistic adults who have jobs
work fewer than 20 hours a week. Moreover, about 85 % of autistic adults
are either unemployed or underemployed, which means that they work
part-time or have low wage jobs.

There are various factors, which can help to better understand why
this i1s happening. First, many autistic people have co-occurring mental
health conditions such as depression, anxiety disorder, intellectual disa-
bility, seizure disorder, OCD, PTSD etc., which can increase their disabil-
ity. In addition, issues like executive dysfunction, sensory processing dis-
orders, chronic pain and fatigue. Moreover, autistic people are more prone
to have gastrointestinal disorders. All of the above will reduce the amount
of working hours autistic people can handle.

Secondly, workplace discrimination and bullying are huge hurdles for
getting and keeping a job. Additionally, workplace policies and job inter-
views are not designed for autistic employees. The biggest problem is that
the job interview process is mostly focused on socialization and communi-
cation skills, which puts many adults with autism at a disadvantage.

Thirdly, autistic burnout makes many autistic people leave their jobs.
It can be triggered by chronic life stress and a mismatch of expectations
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and abilities without adequate support. It causes long-term exhaustion,
loss of function, and reduced tolerance to stimulus (light, noise etc.).

Of course, there are many other factors, which affect the unemploy-
ment of autistic community.

So, what can be done to change this situation? What are government,
employers and autistic people themselves doing and what can they do to
create safe workspaces?

The United Kingdom has a special scheme called Access. It provides
grants that can be used to pay for special equipment or specialized sup-
port (help with getting to and from work, phone calls, meetings) of autistic
employees. Additionally, starting this year the Local Supported Employ-
ment (LSE) initiative is going to invest £7.6 million in grant funding to 24
local authorities in the UK over the next three years. These authorities
will support between 60 and 140 adults with autism and other disabilities
to enter the labor market and help them to maintain their jobs.

The United States has Vocational Rehabilitation agency. However,
this agency mainly focuses on the physically disabled individuals and only
few states have required qualification and resources to provide help to au-
tistic people. Recently, The White House advertised several strategies,
including the use of new internet-based tools, webinars and job search
systems. However, numerous research works show that the low-tech, one-
to-one process of guiding both job candidates and employers has much
better outcomes. Nevertheless, organizations, which provide such ser-
vices, are usually underfunded and rarely supported by the government.

Employers are expected to provide an opportunity to work-from-
home, which helps with autistic burnout management. In addition, they
can suggest break flexibility (many short breaks instead of one long
break), allow employers to use noise-canceling headphones, provide quiet
break spaces, comfortable lighting (non-fluorescent) and collaboration ac-
commodations (to contribute via texting or phone calls) etc.

Special attention is paid to the development of self-advocacy, which
ivolves knowing when and how to approach others to negotiate desired
accommodations to achieve mutual understanding and productivity. Usu-
ally it requires disclosure if the need for accommodation requires an ex-
planation.

Needless to say that it is impossible to make an instant change but
with time and appropriate support from the government, employers and
active autistic community a significant shift can be made. All three must
participate in raising awareness about autism, create and fund special-
1zed organizations, promote and make certain educational and healthcare
reforms, etc. And there is no doubt that autistic people should learn and
understand how to help themselves and have fulfilling lives and success-
ful careers.
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ENGLISH AS A KEY FACTOR OF POPULARITY
IN THE MUSIC INDUSTRY (ON THE EXAMPLE
OF MUSICAL GROUPS BTS, BLACK PINK, MANESKIN)

English is the language of world communication, which unites mil-
lions of people around the world. It plays a key role in contemporary mu-
sic. The situation is that the stronghold of the music industry is based in
America and Europe, where this language is often official. English is quite
simple for writing rhymes and very melodic, so not only native speakers,
but also other performers use it for their compositions.

The purpose of the work is to demonstrate the dependence of non-
English-speaking groups on the inclusion of English fragments of texts in
their work.

To achieve this goal, we need to perform the following tasks: to com-
pose a discography with songs of three bands, with lyrics entirely in their
native language and songs with English fragments included in them; to
compare the popularity of groups by years (or different periods) according
to the following parameters: the number of subscribers of the group, the
number of views of videos with clips, the place of individual songs in the
music charts of different countries; to draw conclusions about the connec-
tion between the growth of the groups’ popularity and the use of English
in their songs.

Methods that we use in our work: component analysis (for compiling
a sample of songs without English-language fragments and with English-
language components for further study), statistical (for calculating vari-
ous quantitative data on popularity), comparative (for conclusions about
the growth in popularity of groups over time). The results are recorded in
the form of diagrams and tables.

The material was the songs of three musical groups: BTS, BlackPink,
Maneskin. We obtained the following results:

1) BTS group. The growth in popularity increases in the segment
from 2017 to 2018: the beginning of their LOVE YOURSELF trilogy of
albums and worldwide recognition; these songs are: MIC DROP (Steve
Aokl Remix) and IDOL [3]. The main message of their campaign corre-
sponds to the name “love yourself’. Also 3 singles released entirely in
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English in the period from 2020 to 2021 contributed to the next increase
in indicators (figures, statistics are shown in Table 1).

2) From the group BLACKPINK, we got the following indicators:

The debut officially took place on August 8, 2016 with the single al-
bum “Square One”. All songs in this album are in English. A turning point
and a sharp increase in popularity after the release of the single “Ddu-Du
Ddu-Du”. Also, the single “How You Like That” dated June 26, 2020 hit
the Guinness Book of Records in five categories at once: as a video, music
video and clip of a keypop group with the most views on YouTube within
24 hours, as well as the video and clip that gathered the largest audience
at the time of the premiere (1.66 million people). The number of subscrib-
ers has grown as follows: in 2016 — 845 thousand subscribers, and already
in 2020 — 65.9 million subscribers. The group started singing in English
while recording the same songs in Korean and Japanese.

3) For the Italian rock band Maneskin, the results are shown in Table
1. Unlike the first two groups, they mostly sang in Italian. The turning
point was 2021, when the band won the Eurovision Song Contest [1; 2].
This event brought them international popularity. After Eurovision, the

musical group recorded another song in English.

Table 1

Quantitative indicators of the rise in popularity of non-English speaking groups

Group Year Number of Number of video Place in the music ranking
subscribers views
BTS Debut: 100 thousand 25 000 in first 24 | “No More Dream” debut-ed
June 13, hours at No. 84 on the Gaon (Ko-
2013 rean Chart)
Turning 8 million (2017) — 13 987 276 views | "MIC Drop (Steve Aoki Re-
Point: 20 million (2018) mix)" entered the Bill board
2017-2018 Hot 100 at 28 and stayed
there for 10 weeks
2020 — | 71 million; 100 million in Dynamite — 3 weeks 1 on
2022 years | 68 million first 24 hours the Billboard HOT 100
“Butter”: 108.2 Butter — 10 weeks of Bill-
million board HOT 100
“Permission to Pernisson to Dance - 1 week
Dance”: 72.3 mil- | Billboard HOT 100
lion
BLACKPINK The debut: | 845,000 Clip “WHISTLE”: | BLACKPINK Debuts New
August 8, 1 800 000 Album "Square Up" On
2016 “PLAYING WITH | Billboard 200 Chart
FIRE”: 2924 847 | On November 10, 2016,
"Playing with Fire" became
Blackpink's second single to
reach number one on the
Billboard World Digital
Song Sales chart
Turning 48.8 million on | The clip “Ddu-Du | The group's single "Ddu-Du
point: BLACKPINK’s Ddu-Du”: 250 | Ddu-Du" on the Billboard
2017-2019 | YouTube channel million Hot chart at 100
2020 — | 65.9 million The single “Ice | Blackpink featured on Lady
2022 Cream”: over 79 | Gaga's sixth studio album;
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million

“How You Like
That”: 86.3 mil-
lion

composition "Sour Candy".
On the US Hot 100, the
song debuted at number 33.
In the UK, the composition
was Blackpink's first to
enter the top 20 of the sin-
gles chart.

"Ice Cream" debuted at
number 13 on the Hot 100,
becoming the band's most
successful song on the chart.
Top Streamed Girl Groups
on Spotify in 2020:

1. BLACKPINK — 536 M

Maéneskin 2017 734 296 from 157 million
to 547 million

The composition "Chosen"
was released as a single in
November 2017, soon taking
the second line of the Italian
FIMI Singles Chart.

In the same year, Maneskin
took part in the 11th season
of the Italian version of the
X-Factor music competition

2021 4100 000 1451 553 731

In 2021, Maneskin rep-
resented Italy at the Euro-
vision Song Con-test and
took first place

The study made it possible to draw the following conclusions. We took
some time marks (the release of English songs, concerts, victories in com-
petitions and in the charts) and found that the quantitative indicators of
each group are growing from year to year. We have determined that with-
out lyrics with English fragments, their popularity was much lower, and
they would not be able to enter the Western arena and compete with the

“owners” of the market.
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THE PROBLEM OF UNDERSTANDING
AND DISTINGUISHING ENGLISH ACCENTS
IN EVERYDAY SPEECH

The purpose of this article is to reveal the problem of understanding
the varieties of English accents.

English is the third largest language in the world. Therefore, encoun-
tering different pronunciations of the same words in English is not a big
surprise.

The term «accent» is understood as the pronunciation of a word,
which expresses the features of a dialect, individual pronunciation, or the
native language. The accent often acts as a pointer to the ethnic compo-
nent of the speaker.

Pronunciation features are easy to recognize in representatives of na-
tions that use English as a second language. For example, a French accent
1s easy to distinguish from a Russian accent due to the peculiarities of
these languages. However, the situation becomes much more interesting
when we encounter the accents of the representatives of nations whose
native language is English. In our article we will outline three most popu-
lar accents.

British English, according to its pronunciation, can be divided into
Cockney, Yorkshire and Queen’s [1]. The Queen’s accent is also called
«Received Pronunciation». The actual character of «Received Pronuncia-
tion» developed as a partly conscious and partly unconscious attempt by
upper-class speakers to distinguish themselves from those of the ‘lower
orders’. If people from poorer parts of East London, also known as Cock-
neys, dropped their ‘h’s, in words like happy, then anyone wanting to be
thought cultured would not do so. If people in the South-West of England
pronounced the ‘r’ after a vowel, in words like cart, then cultured speakers
would not. If you want to hear it in person, we recommend watching
«Downton Abbey» and «Pride and Prejudice». Pronunciation features in-
clude the broad /a/ in words like "bath" and "father".

Yorkshire dialectal vocabulary is a wonderful reflexion of the British
history as it still contains words of Celtic, Anglo-Saxon, Norse, and Nor-
man origin, for instance, brock (‘badger’, Celtic), sam (‘gather up’, Anglo-
Saxon), addle (‘earn’, Norse), urchin (‘hedgehog’, Norman). This distinc-
tion was first recognised formally at the turn of the 19th / 20th centuries,
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when linguists drew an isophone diagonally across the county from the
northwest to the southeast, separating these two broadly distinguishable
ways of speaking. The Yorkshire accent can be easily recognized due to
the less pronounced timbre of the voice, as well as the transformation of
the «e» sound at the end of words into /eh/. So the word «funny» in a York-
shire accent would sound like «funnehy.

Perhaps the most popular and famous accent of English speech can be
called Cockney, whose history is directly connected with the London work-
ing class. The word Cockney has had a pejorative connotation, originally
deriving from cokenay, or cockeney, a late Middle English word of the
14th century that meant, literally, “cocks’ egg” (i.e., a small or defective
egg, imagined to come from a rooster—which, of course, cannot produce
eggs). That negative sense gave rise to Cockney’s being used to mean
“milksop” or “cockered child” (a pampered or spoiled child).

The word was later applied to a town resident who was regarded as
either affected or puny. A distinctive feature of the pronunciation of words
1s the sound /ai/, which 1s heard as /o1/, for example, in the word find,
which 1s pronounced as /foind/.

Let’s not forget about Scottish Gaelic. Before the unification of Eng-
land and Scotland with the population of the northern county, citizenship
was at two levels: Gaelic in the high part and Scott in the lowland. In
1707, the parliaments of the two countries signed the Act of Union - this is
how the state of Great Britain appeared on the map.

Scottish English is very different from British English. Even the citi-
zens of the United Kingdom do not always understand their neighbors.
For example, during the debates, Members of Parliament sometimes ask
the representatives of Scotland to speak more slowly and write down cer-
tain phrases on paper.

Interesting feature of Scottish English is using of different forms of
words. They are formed with the ending «—ie»: «sweetie», «shoppie». As in
Russian, the ending «-ie» in the speech of an adult is considered bad man-
ners. Such formulations are appropriate to use only in communication
with children.

Sometimes Scottish English speakers change words in a way that is
easy to confuse with other English vocabulary. For example, the verb
«ken» sounds like modal «can», which means something completely differ-
ent. With the word «how» they replace the word «why» and use a phrase
that misleads even the British English speakers.

Considered one of the major variations of the English language, Aus-
tralian English is the official language of Australia, having originally de-
viated from British English in the 18th century. Australian English’s rep-
utation as an amalgam of British and American English can be
understood more clearly when you look at its grammatical features. For
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example, in terms of spelling, Australian English most closely resembles
British English. The «u» is retained in words like «colour» and the «ise»
ending is used instead of the Americanised «ize» suffix on words like «real-
1se/realize».

We have studied the features of pronunciation and sounding of ac-
cents, we can conclude that the problem of their understanding and dis-
tinguishing is important and relevant.
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PEOPLE'S TRUST IN VACCINATIONS DURING THE COVID-19
EPIDEMIC

Vaccination is an effective method of preventing the spread of dan-
gerous infectious diseases. The immunity formed after its use is guaran-
teed to protect against dangerous diseases, therefore, vaccination of the
population is one of the most important national interests of any state.
Nevertheless, despite its benefits, vaccination is still the subject of contro-
versy and discussion among ordinary citizens and the scientific communi-
ty. The purpose of this study is to identify the percentage of confidence in
vaccination programs among the population of Russia and other countries
during the COVID-19 epidemic, the proportion and composition of oppo-
nents of vaccination, as well as to assess the potential effect of vaccination
against coronavirus on the dynamics of vaccination in general.

Since the invention of the first smallpox vaccine and the beginning of
its use, there have been people who considered such actions dangerous for
health. Then it was based on religious motives. Now some people still con-
sider vaccinations no less dangerous than the diseases themselves. The
main arguments of the opponents of vaccination are also based on distrust
of doctors and fear of side effects from the use of the vaccine [4].

The COVID-19 epidemic made it possible to see the real state of af-
fairs. Despite the large amount of negativity and distrust on social net-
works, most people were willing to get vaccinated. According to the global
survey, 13,426 people in 19 countries, according to data for June 2020,
71.5 % of participants are more or less likely to be vaccinated against
COVID-19, and 48.1 % replied that they are ready to be vaccinated if it is
necessary for work. At the same time, the highest percentage of positive
responses to this question was received from Chinese citizens — 88,62 %.
To the question, "would you agree to the vaccine if it was recommended by
your employer and approved by the government as safe and effective,"
China again had the highest proportion of positive responses — 83,7 %. In
general, people aged 25+ would be more likely to take the vaccine than
people aged 18-24. Wealthy people were 2.18 times more likely to take the
vaccine than low-income people. Citizens who have indicated that they
trust their government are more likely to be ready for vaccination. It
turned out that the countries in which the adoption of the vaccine exceed-
ed 80 % were Asian states with a high level of trust in the central gov-
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ernment (China, Republic of Korea and Singapore) [1]. Thus, the survey
results show that trust in the government is closely linked to the adoption
of the vaccine and can contribute to stopping the epidemic.

On November 18, 2021, WCIOM presented data from a survey of
Russians dedicated to vaccination. A third of the Russians surveyed
(35 %) replied that they had already been vaccinated, 31 % would vac-
cinate themselves against coronavirus with a Russian-made vaccine, 30 %
would not vaccinate themselves. Two-thirds of Russians (65 %) agree with
the opinion that it is possible to get infected even after vaccination, but
vaccinated people tolerate it more easily (68 % among residents of Mos-
cow, 70 % among residents of St. Petersburg), 27 % disagree with this.
More than half of Russians (61 %) agreed with the opinion that the death
rate from coronavirus among the vaccinated is much less than among the
unvaccinated (66 % among residents of Moscow, 65 % among residents of
St. Petersburg), 25 % disagree with this. According to these data, it is
clear that people's distrust of vaccination is at a fairly high level. Every
fourth Russian does not trust vaccination, which 1s of serious importance
on a national scale. At the same time, most of the population of large cit-
ies agree that vaccines are effective, which cannot be said about residents
of less developed areas [3].

According to the survey, as part of the UCL COVID-19 social research
conducted in the UK, which involved 32,361 adult respondents. It was re-
vealed that 16 % of respondents demonstrated a high level of distrust of
vaccines for one or several reasons, namely distrust of the benefits of the
vaccine, fear of possible negative effects, concerns about commercial gain
and preference for natural immunity. It is noteworthy that distrust of
vaccination was higher among respondents belonging to ethnic minorities
with low education and low income. It is noted that such citizens more
often neglect the measures introduced by the state to curb the develop-
ment of the epidemic, and are also poorly aware of the peculiarities and
dangers of COVID-19 [2].

Based on these data, it can be concluded that the main part of the op-
ponents of vaccination are illiterate people who do not understand the full
danger of the disease. Moreover, this problem is present in absolutely all
countries. Anti-vaccinators easily spread their ideas among trustworthy
and poorly educated citizens who, against the background of panic, are led
to lies and refuse vaccination. There are still many dangerous diseases in
the world that require the use of a vaccine to prevent their spread, and
distrust of vaccinations remains at a fairly high level, which poses a dan-
ger to the safety of both individual States and the world as a whole. The
inability of the Government to organize the flow of reliable information
regarding the danger of diseases can cause critical damage to the effec-
tiveness of measures aimed at containing the epidemic. Thus, distrust
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among the population to vaccinations due to misinformation and rumors
can hinder the process of vaccination of COVID-19 and have the same ef-
fect on vaccination programs against other diseases. Therefore, it is nec-
essary to establish control over information about the disease, promptly
expose myths and false theories about COVID-19 and vaccines, as well as
at least minimal informing of citizens on public health issues.
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SECURITY OF DATA TRANSMISSION
IN WIRELESS SENSOR NETWORKS

Wireless sensor networks (WSN) are the set of intelligence sensors
connected to each other by using a radio channel and providing data col-
lection of various physical nature. Particular interest in WSN is due to
the wide range of applications of the Internet of Things (IoT) concept built
on its basis for solving applied problems in many areas. The leading direc-
tions in the development of this technology are healthcare, industrial au-
tomation, “Smart Home”, systems for monitoring and responding to natu-
ral and man-made emergencies [1].

There are underwater, underground and air touch sensors. They
measure parameters of the environment such as temperature, sound, pol-
lution, wind, humidity, etc. Each node consists of modules for collecting
and processing data, a transmitter. The main features of WSN are limited
necessary resources such as energy, memory, computing speed and net-
work bandwidth which is caused by market’s requirements for small and
cheap nodes.

Wireless capability of information transmission in such networks is
an additional source for data leakage, because they have large volumes of
information easily available to possible signal interception. That is why
there is a problem of ensuring security of data transmission between
nodes which can be solved by using cryptosystem. Low power and simplic-
ity of the sensor device do not allow us to use traditional protection meth-
ods which make it difficult to widely distribute this technology for every
industrial area. However, the network must be protected in order to pre-
dict and prevent an intruder from entering the data transmission system.

This article discusses the main security threats to the wireless sensor
network and methods of protection against external attacks. At the end, a
conclusion 1s made about the effectiveness of the use of pre-key distribu-
tion schemes for solving the problems of passive threats and maintaining
the confidentiality of transmitted information.
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Security attacks on WSN can be classified into two different types [2],
namely Passive attacks and Active attacks, as shown in Fig.1.

Security Attack

|
| |

Active Passive

Attack Against Privacy

Monitoring and Eavesdropping Traffic Analysis Camouflage Adversaries

Fig.1 Schematic diagram of the types of attacks

Active attacks include all kinds of passive attacks, but their main
purpose 1s disrupting the correct functioning of the network based on the
collected data.

Passive attacks are unauthorized monitoring and wiretapping by
abusers. The main goal of passive attacks is private information which 1is
collected without interrupting the communication. The researchers identi-
fy several kinds of passive attacks against sensor privacy [3]:

Monitor and Eavesdropping - common attack on network privacy,
when unencrypted messages and commands are intercepted and read by
unauthorized recipients. Analysis of traffic can be used for encrypted
message to find the most important nodes in the network or servers col-
lecting information.

Active attacks are not mentioned, because using them is complicated
and less effective, since the main value 1s information that can be traded
or used for their own purposes, not the disruption of the network.

Protection methods are essential. Deundyak V.M. and Taran A.A dis-
tinguish three types of encryption protocols for protecting communication
in WSN: pre-key distribution schemes, public key distribution protocols
and generated key transfer protocols [4]. When selecting the most appro-
priate method of protection against external passive attackers, we must
take into account the limitation sensor’s parameters.

The pre-key distribution scheme does not consist in the distribution of
ready-made keys, but in the creation of key information, with the help of
which each device can independently calculate the shared secret key. It
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should be said that the key distribution server becomes unavailable after
the initialization stage. In generated key transfer protocols distribution
and generation keys are handled by a trusted center. The resulting secret
keys are obtained only at the request of the device, and not in advance as
in the first example. Public key distribution protocols work like pre-key
distribution schemes, but at the same time, users of the system have the
ability to exchange messages with each other over open communication
channels at the key organization stage.

The researchers draw the following conclusions. Generated key trans-
fer protocols do not agree well with wireless sensor networks, because af-
ter the network is launched, the trusted center is usually not accessible to
sensors. Public key distribution protocols are also not suitable, because
due to the use of heavy public-key cryptography algorithms, they will re-
quire additional computational and energy costs. Therefore, for wireless
sensor networks, the use of pre-key distribution schemes seems to be the
most appropriate [4].

This paper dealt with the scope of the WSN, the need to ensure the
security of sensor networks, the main types of threats for wireless data
transmission between nodes, as well as the most suitable encryption pro-
tocol based on the requirements for sensors, the pre-key distribution
scheme, which ensures the protection of transmitted data from an exter-
nal intruder, using the limited resource of the sensor's computing power.
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ZIGBEE WIRELESS NETWORKS

Being not involved in the concept of IoT (Internet of Things), it is dif-
ficult to decide on the final subject of study, because the «Internet of
Things» includes a vast number of terms and technologies. To understand
the basic principles of the Internet of Things, a study examining ZigBee
wireless networks was conducted and these networks were briefly com-
pared with other protocols.

Now the concept of IoT («IoT») is dealt with in a number of papers.
There 1s a «smart» home appliance that can connect to the network (Blue-
tooth/Wi-F1) via wireless interface and start sending out notifications that
the task of washing / cooking / boiling water is complete and it would be
good to do something about it. Most of these «smart» devices receive power
directly from the power grid. And it would be good to combine such devic-
es into a single distributed network, which can be controlled remotely and
which itself, based on the readings of sensors / detectors / meters, could
make some decisions [1].

For this purpose, the wireless technology ZigBee, which is under ex-
amination, was created.

= .
Logo @
Bl W ZigBee
uetoot LigBee
Technology Wi-Fi Bluetooth ZigBee Thread
Protocol| IEEE 802.11 | IEEE 802.15.4 | IEEE 802.15.4 | IEEE 802.15.4
Stream data rate| 300+ Mb/s 3 Mb/s 250 Kb/s 250 Kb/s
Energy consuption high low low low
Radio Frequency (GHz) 24 24 24 24
[P-technology support + - - +
Network topology "Star" "Star" "Mesh" "Mesh"

Fig. 1. Comparison table of protocols

ZigBee and Thread technologies were originally developed to create
reliable distributed networks of sensors and control devices with low data
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speeds. In these technologies network topology «mesh» of sleeping and
mobile nodes, as well as nodes that provide work relay and self-healing
algorithms, is implemented. The table shows a speed of 250 kbit/s - the
maximum bandwidth of the network. The effective speed will be about 30-
40 kbit/s within adjacent nodes and 5-25 kbit/s when using relay.

It seems important to focus on the structure of the ZigBee network it-
self and the types of devices that it may contain.

The coordinator is the node that created the network. It is the coordi-
nator that chooses network security policy, allows or forbids the connec-
tion to the network of new devices, as well as initiates the process of
transferring all devices in the network to another frequency channel if
interference in the radio broadcast occurs.

The router is a node that has a fixed power supply and can therefore
be permanently involved in the network. The coordinator is also a router.
Nodes of this type are responsible for routing network traffic.

A target device is a device that connects to the network via a parent
node - a router or coordinator - and is not involved in traffic routing. Tar-
gets are in sleep mode most of the time and send a control or information
message usually only on a specific event (press the switch button, open a
window or door). This allows them to maintain the energy of the built-in
power supply for a long time. Examples of endpoints in ZigBee networks
include wireless switches that control lamps and battery-operated ones,
water leak sensors, door opening/closing sensors.

It 1s also substantial to investigate the stages of the working process
of this technology in practice.

In ZigBee networks, a special node, the Trust Center, is responsible
for security. The default coordinator is the Trust Center. The Trust Cen-
ter can also be any router (FFD device) if the network was created in the
distributed Trust Center mode (this will be explained at the end of this
paper) [2].

Trust Center responsibilities are the following:

1) permission to connect other devices;

2) work with encryption keys (periodically updating keys, notifying
other nodes about key renewal) [1].

Thus, in ZigBee networks, two keys are used to establish a secure
connection:

1) Link Key — this key i1s used to establish a secure connection be-
tween two devices in the network for data exchange. The key that the de-
vice receives when it connects to the network is called Trust Center Link
Key, and all other keys that can be obtained during the device operation -
Application Layer Link Keys. By default, Trust Center Link Key is sent in
plain text, which represents a security hole, as this key can be intercepted
when a new device 1s connected to the network;
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2) Network Key — this key is used to encrypt data on the network lay-
er of the ZigBee stack. It is generated by the Trust Center and periodical-
ly updated. All devices in a given ZigBee network have a single Network
Key. It encrypts all network packets. By default, the Trust Center passes
the Network Key encrypted with Link Key.

Moreover, these keys are used to connect end devices with a router:

End Device (ZED) is a device that does not participate in the network
for traffic routing, connecting new devices, etc. Sleep mode 1s not provided
for this type of endpoints.

Sleeping End Device (SED) - Network duties for this type of device
are similar to the previous type. The only difference is in maintaining
sleep mode, which is announced in the specifications of ZigBee technology.
Such devices spend most of their time in sleep and can operate from a bat-
tery power source for a long time.

Mobile End Device (MED) is an analogue of a sleeping End Device
(SED), with the exception that it is stored in a child table of the parent
host for a short time - from a few seconds to several minutes (for a sleep-
ing endpoint, the record storage time can be up to 48 days) [3].

Thus, the end devices are directly connected with the polling mecha-
nism, namely with the polling intervals:

1) mobile and end devices can thus receive messages that are stored
for them in their parent node;

2) prevents deletion of a record about itself from the table of child de-
vices.

There are two polling intervals for sleeping endpoints: Short Poll and
Long Poll intervals.

Short Poll interval is used to wait for confirmation of transaction suc-
cess, for example, when sending a packet with sensor readings. This in-
terval is usually set to 1 second. Confirmation having been received, the
device goes into sleep and then the Long Poll interval is used.

Long Poll interval is usually large enough - from several minutes to
several days. This allows the sleeping destination to save space in the
parent’s child table [4].

This article has introduced the IEEE 802.15.4 standard and has ana-
lyzed the main features of ZigBee radio modules for energy-efficient and
secure information transmission. The technology itself is completely open
and all its specifications are available for download from the ZigBee Alli-
ance website. The Cluster Standard Library is a real language of interac-
tion between the devices that surround us every day: home automation
devices, security systems, sensor equipment and much more.
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THE IMPACT OF 5G DEVELOPMENT
ON THE INTERNET OF THINGS

Today, the world 1s waiting for a new technological revolution in wire-
less networks. The first launches of the fifth generation (5G) of cellular
communications are closely related to the development of a breakthrough
phenomenon of recent years - the Internet of Things (IoT). The Internet of
Things is the network of interconnected computing devices that can collect
and transmit data wirelessly without human intervention. Both of these
concepts are capable of radically changing business and society, providing
them with unique opportunities for interaction of "smart" devices. A ge-
neric IoT system consists of three different layers including Composite
Virtual Object, Virtual Object and Service layer, which are expected to
guarantee scalability as well as interoperability between heterogeneous
networks. In order to ensure that massive deployment of IoT is achieved,
networks which are deployed and currently in use must be optimized for
scale efficiently [1].

This article overviews the factors that have a positive impact on the
IoT, in the case of the implementation of 5G. It is also considered why com-
panies in the future will have to switch to the fifth generation anyway.

The initial deployment of commercial 5G cellular networks is current-
ly underway. 5G and IoT are in high demand on the market, both from
consumers and from enterprises, due to the increase in the number of de-
vices in which these technologies can be implemented. The 5G mobile cel-
lular networks that are being deployed today are built on the basis of ex-
isting 4G networks that will continue to serve customers and meet their
needs. Most 5G use cases can be grouped under three main categories -
enhanced mobile broadband (eMBB), massive IoT and critical communica-
tions, each with its own speed, capacity and latency, requirements. De-
spite the fact that 4G will be used for a long time, there are a number of
reasons why the use of 5G in IoT is an immediate advantage over other
technologies [2].

One of these reasons is that 5G can maintain a huge number of static
and mobile Internet of Things devices that impose a variety of require-
ments for speed, bandwidth and quality of service. The ultra-reliability
and low latency of 5G will allow self-driving cars, intelligent power grids,
1mproved production automation and other demanding applications to be-
come a reality. As the fifth generation increases network bandwidth, Al,
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cloud computing and advanced computing will help cope with the amount
of data generated by the Internet of Things. Further improvements to 5G,
such as network separation, public networks and the 5G core, will even-
tually help realize the concept of a global Internet of Things network sup-
porting a huge number of connected devices.

Companies using the Industrial Internet of Things should want to
switch to fifth-generation networks rather than work with existing 4G
networks. Therefore, such distinctive characteristics of 5G as: 20 times
more efficient throughput, latency of less than one millisecond, many
more terminals per antenna, bandwidth 10 times larger, energy savings,
should clearly interest the enterprises in using new generation networks.
Leveraging 5G as the ‘information highway’ to make IoT data increasingly
useful across an organization’s value chain will propel a range of next-
generation use cases [3].

Developers must not forget about the security of the network, because
the consumer will choose the reliability and safety of their data if the
speed of their transmission is fast. The concept of security of mobile com-
munication networks of the fifth generation is more based on the restruc-
turing of the relevant technologies adopted in the 4G-LTE standard.
However, 5G comes with many built-in security controls by design, devel-
oped to enhance the protection of both individual consumers and mobile
networks; this is more efficient that post-deployment add-on or extras.
Technologies such as Security Anchor Function (SEAF), Authentication
Server Function (AUSF), Security Context Management Function (SCMF)
and so on will ensure a high level of security of the Internet of Things
running on 5G. Whether it is talking about rebuilding networks or using
only built-in security systems, it is already obvious that our current net-
work will be more innovative and better than its previous version [4].

Summing up all that has been said, I must say that the full transition
to 5G technology in initialization will not be made very soon, but we can
say with confidence that this is a technological revolution in the wireless
network. Companies will sooner or later accept all innovations, as it is
1impossible to get away from them. But the question is, who will be able to
adapt and offer their services before others on the market? That is why
companies should hurry up and take their place in the sun by integrating
innovations in business, even taking into account the fact that people are
mostly conservative and they "feel good", but technology does not stand
still. 5G will have a huge impact on IoT in the coming years and will be-
come an integral part of life for both consumers and businesses.

Reference



10. RELEVANT RESEARCH PROJECTS IN ICT

1. Akpakwu G. A., Silva B. J., Hancke G. P., Abu-Mahfouz A. M. A Survey on 5G
Networks for the Internet of Things: Communication Technologies and Challenges //
IEEE Access. 2018. Vol. 6. P. 3619-3647.

2. Internet of Things in the 5G Era / GSMA. - URL:
https://www.gsma.com/iot/wp-content/uploads/2019/11/201911-GSMA-IoT-Report-IoT-
in-the-5G-Era.pdf (accessed: 25.10.2022).

3. 5G and IoT: the impact of the alliance. — URL: https:/novelis.io/news/5g-and-
1ot-the-impact-of-the-alliance/ (accessed: 23.10.2022).

4.5G  Security [/ GSMA. - URL: https://www.gsma.com/security/wp-
content/uploads/2021/11/T-ISAC-5G-Security-Nov21-Jyrki-GSMA.pdf (accessed:
28.11.2022).



XXIIT MEKIVHAPOJHBIN BAJITUNCKUN KOMMYHUKAITMOHHBIN ®OPYM

Bondarev Eduard

The Bonch-Bruevich Saint Petersburg State University of Telecommunications
Scientific supervisor — senior lecturer K. D. Tokareva

CRYPTOCURRENCIES AS A LINK
BETWEEN METAUNIVERSES AND REALITY

Cryptocurrencies are becoming an increasingly important part of eve-
ryday life as more and more platforms accept them as payment and more
businesses find ways to use the technology behind them to their ad-
vantage. This allows to accumulate efforts and give them real value. In
this way, you can move your focus flexibly across different services, appli-
cations, and games. Companies that introduce such technologies create
additional interest in their products, helping to materialize game content,
without loss through third-party services.

The purpose of this article is to consider creating value for the experi-
ence gained in every web3. In the past, there were a lot of games and ap-
plications that had internal points and goals become completely useless
when you lost interest to these services. Therefore, the introduction of
cryptocurrency gives developers the opportunity not only to increase user
retention, but in general to create material value for their achievements
artificially, and to equate their system with the real world.

The evolution of technical development contributes to the emergence of
new terms and technologies that allow expanding existing concepts. It
formed a non-stop cycle of generating new interconnections of technologies,
forming a single ecosystem. However, in the end, the creation of a huge
number of applications makes it difficult to use these systems, binding
them with restrictions and creating certain difficulties as disparate ser-
vices. Due to the familiar model, user actions inside the application are not
related to reality and only sometimes have weak interaction through third-
party resources.

The problem of the legacy web is moving to the new concept of web3
[1]. Firstly, often the emphasis is on what can help solve problems related
to privacy, security and centralization. And there are many benefits to
cryptocurrency, including anonymity and the elimination of third-party
intermediaries that provide more efficient transactions, a higher degree of
privacy in transactions, and a system that is not controlled by any cen-
tralized authority. However, in addition to this, there are much more op-
portunities and a sense of what was originally intended.

It seems necessary to discuss the possibility of creating own separate
virtual worlds with predetermined rules and content. Such virtual uni-
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verses are specified as Metaverses. These projects are gaining wide scope
to use the impact of the user on the system and the data generated by it.

Blockchain-based games are currently being developed with the help
of decentralized network protocols. For example, CryptoKitties is a game
where you buy digital cats that are unique because they have a lot of var-
1ables: fur patterns, eye colors and more. It is possible to sell these virtual
cats for real money on an online marketplace with cryptocurrencies - the
game has become popular very quickly because it has attracted both
blockchain enthusiasts and gamers who want to get their hands on some
rare digital items. Such projects are called GameF1 [2].

It should be taken into account that projects that may benefit from
such technologies may not be just games or applications. Such services
could be huge online platforms where each person could exchange large
amounts of information and different ways of communication. Speaking of
the metaverse, that platform could be Facebook®, which will change its
name to Meta [3] and become a metaverse company. In the past year,
Mark Zuckerberg continued to work tirelessly on his global experimental
1idea to create a huge world of virtual reality. After a while, one can un-
derstand that such huge projects now require large investments, which
the Meta company faced. The main difficulty in development is novelty,
which entails the lack of examples, guidelines, a clear development path,
as well as the distrust of people who are not ready to invest their finances
in such risky and wasteful projects.

Thus, humanity is moving away from the usual concept of currency.
Coins, although they carry monetary value, are used even in ordinary ap-
plications and games without producing anything useful. This has some
interesting implications for marketers and advertisers, but also for ordi-
nary people. It seems that such a currency was created out of thin air, but
it 1s subject to many laws as with the usual monetary system. Entertain-
ment and enjoyment are undoubtedly monetized. Sports games have built
a colossal infrastructure over the centuries and developed an impressive
cash flow in their own systems. The players perform on the fields, the au-
dience i1s happy to watch it. There are also a huge number of professions
associated with this. Many companies are founded and successfully devel-
oped thanks to the foundation that has been created for them. Thus, it
could be projected into the virtual world. It is possible to conclude that in
this way any information or item can be represented by an item in the
metaverse, which can then be traded for fiat currency and transferred to
another person's account.

* IIpuaamiexur xomnaguu Meta Platforms, Inc., koTopas nmpusuana (pemrenne Tsepckoro cyma MockBal
oT 21.03.2022) sKCTpeMHUCTCKOM OpraHu3alineil, ee IeaTeJIbHOCTh Ha Teppuropuu Poccuu 3amperneHa.
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NEURAL NETWORKS:
TYPES AND APPLICATION

Information technologies have become integrated in every aspect of
our lives. It is a neural network (NN) that is being rapidly developed
nowadays. Neural networks are demanded for its unique information pro-
cessing features such as nonlinearity, learning, the capacity to handle in-
exact and vague information and the ability to generalize [1].

The purpose of the current study is to investigate the potential of
main types of NNs and areas of its application.

The investigation of the potential of NNs started in 1943 when War-
ren McCulloch and Walter Pitts conceived the first neural network using
electrical circuits [2]. It 1s the human brain that inspired the name of
structure of NNs imitating the way biological neurons signal to one an-
other. There are several characteristics of real neurons being essential for
the processing parts of NNs:

»Many signals are received by the processing element;

»Weight at the receiving synapse can change the signal;

»The weighted inputs are added in the processing element;

*The neuron transmits a single output when the conditions are
right;

*A neuron’s output may be distributed to a large number of addition-
al neurons.

NNs are defined as a multi-input, multi-output systems made up of
artificial neutrons. To convert input into significant output is the essen-
tial function of NNs. NNs are subsets of machine learning and the back-
bone of deep learning algorithms. An artificial neural network is data-
processing system that resembles biological neural networks in terms of
performance [1]. Artificial neural networks (ANNs) are considered to be
the most successful technology in the last three decades. ANNs are being
designed by researchers from many disciplines with the aim to solve a va-
riety of problems like prediction, control, optimization, associative
memory, pattern recognition, etc.

The resurgence of interest in NNs can be observed now due to several
reasons. Firstly, modern high-speed digital computers allow better simu-
lation of brain processes. Secondly, there are technologies making possible
to create specialized software for NNs. Moreover, the research of biologi-
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cal brain networks may contribute to investigation of new methods to
parallel computing.

There are various types of NNs suitable to be applied in various
fields. Among the most common types of NNs the following ones should be
noted [1]:

— the perceptron is the oldest and simplest form of NN as it has a sin-
gle neuron created by Frank Rosenblatt in 1958.

— Feedforward NNs (multi-layer perceptrons (MLP’s) are of simple
types and are comprised of an input layer, a hidden layer or layers, and
an output layer. Data usually is fed into these models to train them, and
they are the foundation for computer vision, natural language processing,
and other NNs.

— Convolutional NNs (CNNs) have a similar structure to feedforward
networks, but they are usually utilized for image recognition or pattern
recognition. The layers can connect with each other and break down im-
ages into areas and record them with feature maps to identify patterns
within.

— Recurrent NNs (RNNs) are identified by their feedback loops. These
learning algorithms are primarily leveraged when using time-series data
to make predictions about future outcomes, such as stock market predic-
tions or sales forecasting.

Today’s best ANNs achieved so high levels of data processing that
they are used commonly in various commercial businesses as well as for
education, science, healthcare and entertainment. In lines of business
they are used for making trade decisions based on the data analysis, such
as predicting stock markets. Banks use them to process checks and post
offices use them to recognize addresses. NN’s are used for face recognition
in driverless cars to respond to their surroundings in real time. [1] Be-
sides, they are used to enable predictive diagnostics, biomedical imaging
and health monitoring in health sciences and public sector organizations
use them to support smart cities and security intelligence. It has a great
potential for applied mathematics to model 1ssues when the specific form
of connections between variables is still unknown.

NNs also have a great potential to be applied for solving various edu-
cational issues. Many researchers used NNs for predictions of students’
results. NNs allowed to determine factors influencing student’s perfor-
mance [3] as well as to predict students graduation rate [4]. Using Radial
Basis Function NN was possible to predict a students’ mark at a discipline
using data logged in learning management system at university with ac-
curacy of about 75-80 % [5].

In conclusion, it should be noted that using ANNs is of great signifi-
cance for many areas of life including educational process. Using NNs to
build a model of educational process, to predict students’ results, to adapt
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to a specific education task, the individual characteristics of the student
and a teacher may help to improve educational process and management
system at University.
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CURRENT THREATS IN SOCIAL NETWORKS:
MAIN CONCEPTS AND STUDENTS' EXPERIENCE

Nowadays, the topic of cyber threats is becoming increasingly im-
portant because of the growing dependence on computer systems and the
Internet, the wireless networking and the growth of smart devices. Mod-
ern life is abundant with these technologies which are rapidly evolving
and comprising the Internet of Things. However, with new technologies
new threats are emerging.

The relevance of this problem set a goal for the research on this issue
and to identify the level of cybersecurity knowledge and skills of second-
year students of The Bonch-Bruevich Saint-Petersburg State University
of Telecommunications in the field of social engineering in the context of
information security. The hypothesis of the study is IT students have an
experience but incomplete knowledge and understanding of different
types of information threats and social engineering (the science of human
hacking) [1].

According to the outstanding researches, their credible reviews and
current statistics on social engineering [1, 2, 3] the most common types of
threats and cyber fraud are the following ones mentioned in Table 1.

Table 1
Current types of information threats

No | Cyber threats Main features

1. | Phishing Attempt by a cybercriminal to steal personal data via email

2. | Vishing Attempt by a cybercriminal to steal personal data through phone
calls

3. | Smishing Attempt by a cybercriminal to steal personal data using SMS
messages

4. | Malware Software created and used with malicious intent

5. | Ransomware | Cyber threat aimed at ransom to extort money from victims by
displaying an on-screen alert

6. | Tailgating A type of physical security breach in which an unauthorized per-
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son follows an authorized individual to enter secured premises
(without the knowledge of the authorized person)

7. | Piggybacking | A situation where an unauthorized party gains access to some
system in connection with an authorized party

8. | Cryptomining | Stealthy software that mines cryptocurrency using the victim's
computer

9. | Fake WAP Hacking using a wireless access point (WAP)

Taking into consideration all data on this issue, the following main
aspects are considered to be revealed:

1) undergraduate students' behavior when accessing the Internet and
their ability to handle the technologies available on digital devices;

2) undergraduate students’ skills to cope with everyday problems in
the virtual world and their knowledge and attitude to cybercrimes;

3) observation of how students from different fields of study react
when they face / will face a cybercrime incident.

To study the level of cybersecurity awareness among technical stu-
dents of the SPbSUT (fig. 1), a questionnaire [4] was devised and 164 re-
spondents participated in it. This survey was based on an online platform
Google Forms. An important point was the question of the level of com-
puter literacy of students in the field of ICT.

The second factor used to measure awareness was based on as-
sessing participants' IT knowledge on three dimensions: frequency of use
of security tools / applications, whether they feel secure, and finally, 10
questions were asked about their experience/practices.

180

160 ~—
140 = | social networking

account hacking
120 »—

100 . B trojans

80 — M phishing

60 - B fake WAP
40+ |
M cryptomining
20~

0 —
95% 93% 86% 60% 27%

Fig.1. Awareness of SPbSUT students about various types of cyber threats.

The research shows that the majority of technical students at
SPbSUT (95 %) are strongly aware about distinct possibility of identity
theft on the Internet and social network hacking. At the same time, the
techniques of hacking in social networks via Wi-Fi (60 %) and using cryp-
tomining systems (27 %) are the least familiar to them as cryptomining is
supposed to be one of the most critical and unspoken problems at the mo-
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ment. Cryptocurrency enthusiasts have revealed that users with the most
powerful computer statistics are the ideal target for cryptocurrency min-
ing [5]. The cryptomining system can be found in "pirate" software. It
alms to mine cryptocurrency using the victim's computer without
knowledge. The longer the victim is unaware of this type of virus, the
more profit the hidden miner will bring to the attacker.

Almost half of the students (45% of respondents) have been victims of
a cybercrime, with more than half encountered the hacking or theft of a
social media page. The question on the update frequency of their security
tools and applications revealed various options: some students thought
the application was updated automatically, others updated it manually,
and few of them had no idea about it. It is clear the students studying in-
focommunication security showed higher results and better awareness of
such aspects as social engineering methods (malware, phishing, etc.),
permissible use of information, methods for secure data deletion, data en-
cryption and password management, data protection protocol, firewall
configuration and management, intrusion detection systems (IDS), inci-
dent response procedure etc.

Thus, since IT students are considered to be the most active users of
the networks and platforms as their future specialty is directly related to
information security, both training courses, special courses and electives
at the universities might have developed their culture on data protection
and increased their awareness about potential risks, as well as about new
cyber crimes and effective cybersecurity measures.
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ICT ACCESSIBILITY IN THE RUSSIAN FEDERATION

Today, most people use the Internet for a variety of purposes such as
paying for services, ordering groceries or having fun that make their life
rather comfortable. However, there is a large group of people who treat
the Internet as the only way to get education, find a job, or participate in
social life, maintaining communication and keeping active. By an accessi-
ble environment means elements embedded in the world, which provide
an opportunity for people with sensory, physical and intellectual disabili-
ties to freely move and interact with its various elements.

The paper studies the problem of introducing an accessible environ-
ment in the Russian Federation and proposes solutions based on re-
searches. About 10.5 million people have the status of a person with disa-
bilities, with about 500 thousand being disabled at the age of 18 to 30 [1].
For most of these users, information and services in the form they are now
presented on the web are partially or completely inaccessible due to their
incorrect design or layout.

The objective of the following paper is to increase people awareness of
the digital divide problem and offer principles that designers shall follow
to get better ICT accessibility and social inclusion.

The issue of web content availability for disabled people has been dis-
cussing since in 1994 (when resolution on ensuring the formation of acces-
sible environment for the life of disabled people was signed) with digital
divide issue being considered by researchers in the field of psychology, so-
ciology and design [2]. As the result, significant amount of recommenda-
tions and principles of inclusive design have been defined. Our analyses of
websites, however, showed that de facto a large amount of web studios do
not follow these recommendations. It is worth mentioning that 70 % of
governmental web sites comply with the recommendations and require-
ments to one degree or another, but only a few can be called fully accessi-
ble and inclusive.

The availability of an Internet resource is a process. Today the page
may be available, tomorrow an article with a photo will be added that vio-
lates the accessibility standards or the HTML specification in the design.
Part of the content will become unreadable by programmatic means,
which will immediately lead to the situation where the site is no longer
meet the above-mentioned requirements. Examples is Sochi 2014 websites
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that had been available to users of all categories in accordance with the
WCAG 2.0 standard, however, ceased to be such after filling in the infor-
mation. It is worth noting that in 2018 the DARE (Digital Accessibility
Rights Evaluation) index of the Russian Federation was 73/100, the 7th
place in the world, but in 2020 it dropped to 61/100, bringing our country
to the 26th place [2].

The discourse around web accessibility in Russia was theoretical until
April 2012, when Russia ratified the UN Convention on the Rights of Per-
sons with Disabilities. The ratification of the Convention made its provi-
sions binding on Russian territory, including the obligation to promote
appropriate assistance and support to persons with disabilities to ensure
their access to information, communications technologies and systems,
including the Internet (Article 9, paragraph 2.f., g) [3].

No doubt, specialists involved in design and programming are to take
measures to improve the Internet environment accessibility. Literature
analyses and personal experience enabled us to set up the following prin-
ciples for designers to observe when creating a website.

1. A designer shall consider digital divide issues, avoiding disabled
people exclusion from the target audience. Besides, different product us-
age scenario shall be worked out, with full range of circumstances in
which product can be used being taken into account.

2. Interface is to be regularly tested. During usability testing, person-
al techniques and individual settings are to be used.

3. When adding media content on the site, needs of deaf and blind
people are to be met. Therefore, such content is to be accompanied with
subtitles or a transcript of the text [4].

4. Design elements hazardous to health are to be properly treated.
For example, elements flashing more than three times per second shall be
omitted to prevent potential epileptic seizure [2].

5. There 1s a wide range of electronic accessibility requirements for
the font and type-face formulated in the National State Standard R
59587-2021”Flatbed enlarged font for the visually impaired”. For example,
font is to be increased to 200% that makes a page readable and functional
creating better and comfortable UX (user experience) without any necessi-
ty to scroll the page horizontally [4].

6. The meaning and structure of the page shall be intuitive, easy to
understand and navigate. Design shall be also simple enough enabling
users to find key information or complete some tasks quicker.

The implementation of the above-mentioned principles and require-
ments into designer’s work is believed to partly solve ICT accessibility is-
sue. However, fully accessible digital environment is possible to set only
in collaboration with content creators responsible for semantic layout,
marketing departments, educational institutions, as well as governmental
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agencies. On the positive side, it’s worth highlighting that the Russian
Federation already possesses all the prerequisites for building an accessi-
ble information environment, both on legislative and technological level.
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NATURAL LANGUAGE PROCESSING

With the development of mankind technology inevitably improves. It
simplifies our work and opens up new opportunities for people. The 19th
and especially the 20th century passed under the slogans of the scientific
and technological revolution, which resulted in a huge ever-increasing pow-
er of humanity, the so-called "global empire of man". Wishing to make life
easier for themselves, people began to develop various "smart" systems. So,
machine learning began to form.

In the present, computers face a couple of incredible tasks. One of these
1s natural language processing or NLP. This article shows how the machine
1s capable of understanding texts and why it is possible to analyze the
meaning of the text.

So, that i1s why this project implements an assessment of the relevance
of news. Namely, it was necessary to analyze a sample of unrelated infor-
mation channels and highlight the most important news for the client. That
is, based on the given interests of man, we need to offer relevant results not
only by keywords, but also by the sense of the text.

A definition of natural language processing is one of the important
points of the draft. Natural language processing is a field of programming
based on the intersection of machine learning and mathematical linguistics,
which i1s the research methods of analysis and synthesis of natural lan-
guage [1].

Separately, it should be noted the main three directions of develop-
ment: Natural language generation, natural language understanding,
speech recognition.

First of all, we analyze news sources on the Internet: organization of
operational screening of information and indicative description of trends.
Also, I should note that task type is multiclass classification. Therefore, we
need a great amount of data for the test. News resources that I used were
RIA N. — used 7.500 news, Fontanka — used 4,000 news, RBC — used 3,000
news.

Turning to the theory we can highlight the main approaches of our de-
velopment: reprocessing of data, stemming, lemmatization, vectorization
and semantic analysis. It seems significant to deal with each approach.
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Reprocessing of data is responsible for processing text and translating
it from natural language into a convenient format for further work. Repro-
cessing consists of various stages, which may differ depending on the task
and implementation. The following is a description of the set of mentioned
linguistic descriptions and details of the individual steps of the text analy-
sis:

e translation of all letters in the text into lowercase or uppercase;

e removing numbers or replacing them with a text equivalent;

e removing punctuation. it is usually implemented as removing charac-
ters from a predefined set from the text;

e removing whitespace characters;

e splitting the text stream;

e delete stop words;

e stemming;

e lemmatization;

e vectorization.

Stemming is based on the number of correct word forms, the meanings
of which are similar, but the spellings differ in suffixes, prefixes, endings,
etc., 1s very large. This complicates the creation of dictionaries and further
processing. Stemming allows you to bring a word to its basic form [2]. The
essence of the approach is to find the basis of the word, for these parts of the
word are sequentially cut off from the end and beginning of the word. The
cutting rules for the word are created in advance. They are most often regu-
lar expressions, which makes this approach time-consuming. That happens
because linguistic research is needed to connect the next language. The sec-
ond disadvantage of the approach is the possible loss of information when
cutting off parts, for example, we may lose information about a part of
speech.

Lemmatization is an alternative to stamping. The main idea is to bring
a word to a dictionary form — a lemma. For example, for the Russian lan-
guage:

¢ for nouns — nominative case, singular;

e for adjectives — nominative case, singular, masculine gender;

e for verbs, participles, adverbs — a verb in the infinitive of the imper-
fect form.

In natural language processing, word embedding is a term used for the
representation of words for text analysis, also it is called vectorization. Most
mathematical models work in vector spaces of large dimensions, so it is
necessary to display text in vector space. The main approach is a bag of
words (bag-of-words): a dictionary dimension vector is formed for the doc-
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ument, its own dimension is allocated for each word, a sign is recorded for
the document how often the word occurs in it, we get a vector.

Semantic analysis is an important subtask of natural language pro-
cessing. The stage in the sequence of actions of the algorithm of automatic
understanding of texts, which consists in the allocation of semantic rela-
tions, the formation of semantic representation of texts. In general, the se-
mantic representation is a graph, a semantic network reflecting binary re-
lations between two nodes — semantic units of the text [3].

These methods flow into each other. They form a single system which
we can use to create a machine learning model to our draft.

We have identified characteristics of trends in training and test samples:

Analysis of the occurrence of words and phrases and using the intersec-
tion of moving averages to identify clear trends, a set of real features, rank-
ing of words and phrases by frequency based on page screening.

Analysis of the source data: removed recurring news. We conducted
stemming and lemmatization of words and removed the "stop words", that
1s words that do not make sense for analysis: conjunctions, prepositions,
short words, punctuation, and so on. We analyzed the texts and removed
the frequency words that are in the top regardless of the category and re-
moved unpopular words.

One of the most important parts of creating ml is data markup. So,
sum up steps of our project:

e screening data from news sites;

e added dictionaries for each profession;

e created dictionaries for our tags.

The full-fledged interface, that tracks and offers relevant news to the
user, has been developed.

As future project development options we can see the following:

e to develop an improved algorithm for identifying trends;

e add dynamic updates of news and recommendations list;

¢ the expansion of the project into a full-fledged news.
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THE INFLUENCE OF WEBSITES ON CARBON FOOTPRINT

Ecological issues, nowadays, are one of the most vital and relevant
problems of humanity that affect people’s health and life quality. Climate
changes and global warming mainly caused by greenhouse gas emission
are among the major concerns.

This article focuses on the problem of the carbon footprint of websites.
The main purpose of this research is to analyze possible ways to reduce
the websites impact on the environment.

Despite the fact that emission standards have already been estab-
lished for the automobile industry, construction and even the telecommu-
nications industry [1], the amount of gas continues to grow without any
control. With that, carbon footprint of the Internet is among the main
culprits. Today, CO2 emission caused by ICT accounts for 830 million tons
per year, that exceeds the impact of the entire aviation industry.

Websites remains the carbon footprint due to the electricity consumed
when loading data. Such data includes images, videos, website’s scripts
and another types of sources, located at the websites.

In total, the network releases 2% of all greenhouse gas emissions.
This equals Germany’s total emissions caused by all possible factors, the
sixth largest polluting country in the world [2]. According to the calcula-
tions of HTTP Archive source, the weight of the average web page in 2022
1s more than 2 megabytes [3]. For each gigabyte of downloaded infor-
mation, electricity equivalent to 13 kilowatts per hour is consumed. One
gigabyte leads to the production of about 15.6 pounds of CO2 (approx. 7
kg).

This fact gives us the basis to identify the relationship between the
page size and the carbon footprint, and also makes it clear that reducing
the amount of information transmitted leads to a reduction in CO2 emis-
sions.

In case the site has a lot of heavy images, unoptimized scripts and
unupdated html code, it will result in increase of loading time, along with
the loss of energy. We believe, web designers and developers should keep
this fact in mind and take measures to reduce the negative impact of In-
ternet resources on the environment.

The analysis of the background papers and documents has shown
that there are several key areas where developers can make small yet
significant changes:
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e use eco-friendly hosting provider that uses renewable energy to
power its websites, some cloud services also are becoming more environ-
mentally friendly -Google, Apple and Rackspace partially use energy from
renewable sources;

e do not use video on the site, because video is the heaviest type of
media content and one of the biggest reasons why the site is slow and has
a lot of weight;

e optimize images by using one of the services that reduces the file
size without losing quality (Kraken.io, TinyPNG.com, Compressor.io, Im-
agecompressor.com, Jpeg-optimizer.com, etc.);

e refactor and clean a code in order to optimize it and remove unused
but taking up space parts on the site;

e use lazy loading, that means, that resources on a website i1s load on-
ly after the user scrolled down to this section of the page.

In addition to above-mentioned, it is offered to implement an instru-
ment called WCC into designer’s work. Website Carbon Calculator is a
tool that can measure web page carbon footprint [4]. One can input the
web page address to automatically calculate the amount of CO2 emitted
per year with a different number of visitors to the requested website.

The instrument takes into account a lot of factors, including data
transfer over the wire, energy intensity of web data, energy source used
by the data centre, carbon intensity of electricity, website traffic.

That i1s why if you don't know if your site is eco-friendly, you can
check it in this tool and if it is not, following recommendations from this
article.

Furthermore, the tool described enabled to examine another factor af-
fecting site environmental friendliness. Thus, it has been discovered that
sites developed using no-code technologies feature higher negative pollu-
tion parameters than those written in code.

No-code 1s a way to create websites or web applications without writ-
ing code using special platforms and constructors (Wordpress, Tilda, Wix
and ect). These platforms provide excellent opportunities for people who
do not know programming or organizations with a small budget to create
their own website. However, these constructors are usually very resource-
intensive, since by default they have a large number of plugins, additional
libraries and functionality installed.

Therefore, designers as well as users shall take it into account and
delete unnecessary resources in constructor settings when using the con-
structors.

It is worth mentioning that solutions described above are beneficial
both for environment and businesses that can improve productivity
through optimizing their website sources. Fast loading of pages gives
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pleasure to users, it leads to better conversion, moreover, pages are better
optimized for search engines.

Our research brings us to conclusion that rational use of website re-
sources features lack of proper regulation related to ecology. Nevertheless,
there exists some efficient approaches that enable to diminish negative
1mpact of websites on the environment and desires are to be aware about
them.

Reference

1. Federal Law No. 96-FZ of May 4, 1999 (as amended on June 11, 2021) "On the
Protection of Atmospheric Air"// SPS ConsultantPlus.

2. Greenpeace.org // URL: https://www.greenpeace.org/international/act/click-
clean/ (accessed: 20.10.2022).

3. HTTP Archive // URL: https://httparchive.org/reports/state-of-the-web (ac-
cessed: 20.10.2022);

4. Website Carbon Calculator // URL: https://www.websitecarbon.com (accessed:
22.10.2022).


https://www.greenpeace.org/international/act/click-clean/
https://www.greenpeace.org/international/act/click-clean/
https://httparchive.org/reports/state-of-the-web
https://www.websitecarbon.com/

XXIIT MEKIVHAPOJHBIN BAJITUNCKUN KOMMYHUKAITMOHHBIN ®OPYM
Smirnov Simon Vitalyevich,
Tselousov Grigoriy Andreyevich

The Bonch-Bruevich Saint Petersburg State University of Telecommunications
Scientific supervisor — senior lecturer N. V. Marsheva

SOCIAL MEDIA AND ACADEMIC PERFORMANCE:
PROS AND CONS

Student's academic performance at University reflects his or her
productivity in learning activities and can be determined by a number of
psychological and psychophysiological characteristics of the student, as
well as social and pedagogical factors [1].

There i1s a perception especially among the older generation even
among psychologists and academic staff that the constant and active use
of social media has a negative impact on students' achievements and af-
fects their performance. Social media is considered to be now an integral
part of young people's lives. According to Kepios as of January 2022 there
are 4.62 billion social media users in the world, representing 58.4% of the
population. The average user spends 2 hours and 27 minutes a day on so-
cial media [2].

The objective of this study is to examine the impact of social media on
academic performance of students. The hypothesis of the study is that so-
cial media has both positive and negative effects on student performance.
However, it 1s assumed that there is no clear correlation between academ-
ic performance and time spent online. In this regard, the following tasks
were set and achieved:

e to find out which social networks are used by students;

e to analyze the nature of social networks use;

e to investigate and analyze the dependence of students' progress on
the time of use of social networks.

In order to determine the extent to which social networks influence
productivity, a survey of 110 first-year technical students at Bonch-
Bruevich Saint-Petersburg State University of Telecommunications was
conducted [3]. There were included questions about the most popular so-
cial networks in Russia nowadays:

e VKontakte, a Russian social network that provides users with a va-
riety of functions: texting, viewing posts of interest, communities of inter-
est, etc.

e YouTube, the world's largest video hosting service that allows users
to share video content.
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e Telegram, a messenger that allows to exchange messages and be
members of thematic channels.

e TikTok, a social network for the distribution and consumption of
visual content, mainly short entertainment videos.

e Odnoklassniki, a once popular social network that provides the abil-
1ty to exchange messages and view news from thematic groups.

The questionnaire included the questions about the time each stu-
dent spends on the above social networks and the "usefulness ratio" of us-
ing a particular social network, reflecting the proportion of time spent on
it productively. The whole online time was divided into “useful”
(study/any kind of useful leisure, e.g. programming tutorial on YouTube)
and “harmful” (digital consumption or other futile activities).

These values were obtained according to the formulas derived:

N
Tusefu.!' = Z(#: * T;]-
i=1

Tharmfu! =T - Tuse_;l"u!'!

where p; is the share of “useful” pastime in the i-th social network, T; as
the average time spent in the i-th social network per day, T as the total
time, N as the number of social networks.

Having analyzed the data obtained some conclusions were made.
YouTube is considered to be preferable for watching videos. Freshmen also
believe that most of the time they spent there is productive. Next two social
networks consuming students’ time are VKontakte and Telegram. Only a
few students use TikTok, which is the least beneficial one from them. More-
over, the question about Odnoklassniki showed that young people do not use
this social network at all. The data also revealed a dependence of academic
performance on total time spent online, as well as on "useful" and "harmful"
time proportions. However, no negative impact of the social networks with
moderate use was registered. The impact becomes critical only after the 8-
hour mark of social networking per day as may be seen on figurel.

5

4

Academic performance

0 2 4 6 8 10

Time spent online, hours

Fig. 1. Academic performance dependence on time spent online
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The decrease in productivity occurs even from beneficial use of social
networks, but only if the time spent in the network productively exceeds
the 4-hour limit. Otherwise, no correlation is observed. Similarly, no aca-
demic performance dependence on unfavorable online time was observed.

Based on the research results rules for students to manage study load
at University successfully are elaborated:

¢ limit social media exposure to 4 hours;

e exclude the use of social networks early in the morning after wake
and evening/night 2 hours before sleep;

e disable social media notifications during work/study;

e divide long periods of social media usage throughout the day into
small sessions.

It can be concluded that despite the potential harm there is no defi-
nite correlation between students' performance and the average amount
of time spent online during the day, with moderate use of social networks.
What is more, in the course of the research, it was witnessed first-hand
the increase in efficiency and other positive effects after rejection of an
endless stream of notifications and a non-stop flow of newsfeed. Therefore,
with sufficient self-organization skills and good time management, social
networking is not detrimental to a student's academic performance at all.
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THE BRIEF OVERVIEW
OF THE SMART CITY CONCEPT RELEVANCE

Nowadays ICT have a great influence on modern society, various in-
formation technologies have become essential part of daily occurrence.
Meeting the needs of digital society, the number of researches and devel-
opments in sphere of info-communications rapidly increases. Modern citi-
zens cannot imagine a day without a smartphone, which is one of ways to
get access to favorite services. However, interaction with services through
personal devices i1s just one of numerous solutions that make modern life
comfortable, safe and dynamic. Convergence of mentioned solutions with
urban infrastructure is called Smart City conception. Now Smart City is
singled out as a separate trend within ICT, a large number of researches
are being carried out in this area and many countries are discussing in
their agenda a way to implement Smart City functions.

According to researches 54% of the world’s population live in cities
and this is expected to rise to 66% by 2050 adding a further 2.5 billion
people to the urban population over the next three decades. As the popu-
lation growths there comes a need to create more efficient management of
environmental, social and economic resources. Smart Cities are giving an
opportunity for citizens and government authorities to devolve execution
of services to ICT infrastructure.

Considering the publication statistics in the Scopus database, it is
possible to notice that starting from 2016 the number of studies in field of
Smart City and IoT have increased significantly. Therefore, the number of
publications was around 2500 in 2016 followed by an approximate annual
increase by 1500 researches so the publication activity reached a plateau
in 2019 with 7900 scientific publications. Indeed, this concept is no longer
so unattainable and largely unexplored and it would seem that it began to
lose its relevance. It may seem especially so, given the fact that at the
Smart Cities Moscow forum held in May 2021, Moscow became one of the
first 10 world capitals to receive the ISO Smart City certificate.

However, taking into account a number of barriers to the wide dis-
semination of the concept (including technological ones) the above thesis
cannot be considered legitimate. So the attention to the Smart City con-
cept is still tangibly high, peculiarly from the technical community.
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First of all, it is necessary to examine the architecture of concept to
figure out growing interest in Smart City projects. A Smart City is usually
defined as a city with driving forces including IoT and ICT that are en-
hancing infrastructure and services provided to citizens and businesses.
The main step for Smart City implementation is to define all layers of the
concept. First one is terminal devices and equipment. This group includes
variety of sensors, devices and equipment interacting directly with envi-
ronment or users. Next one is the access network layer. Constituent parts
of this group are plenty of network equipment that provide an access from
terminal devices to the global city network. Another one is a core network
which 1s providing main computing processes and grants access to ser-
vices. Last but not least is the application layer that provides services for
instance universal city application which allows Smart City residents a
digital to call a taxi, to pay utility bills, to receive data of the urban envi-
ronment, etc. Each layer defined above is not perfect in terms of technolo-
gy which in turn leads to the need for further research and development.

Thus, the next stage of this study should be consideration of such
technologies. Fundamental technologies keeping Smart City are: 5G net-
works that give an access for 100000 devices per square kilometer with
low latency, high data rate and reliability; massive IoT which is a data
transmission network between physical objects («things») equipped with
built-in tools and technologies for interacting with each other or with the
external environment; machine-to-machine (M2M) communication system
with large amount of autonomous or non-autonomous machines exchang-
ing information to each other; machine learning which is a class of artifi-
cial intelligence methods, the characteristic feature of which is not the
direct solution of a problem, but the learning process through the use of
solutions to many similar problems; edge computing which is a part of dis-
tributed computing concept that brings computation and data storage
closer to the sources of data [1]. So there is a lot of that based on men-
tioned technologies that already brings the smart functions in cities such
as: data centers, universal city apps, autopilot cars, smart parking, smart
light, solar batteries using, cameras, smart public transport, fire detec-
tors, smart bins, open sources of city information, etc.

Undoubtedly, this is not the end of the change in the usual paradigm
of the city and the introduction of technologies into the infrastructure.
The most promising technologies in the Smart City concept are: RFID-
based movement monitoring, moving access network systems, citywide
mesh networks, content for additional reality on city streets, data trans-
mission using visible light. At the same time one should also take into ac-
count the next stage in the development of communication systems such
as 6G, which will dictate new conditions and changes in the infrastructure
of existing networks [2]. Also with the development of artificial intelli-
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gence technologies which are planned to be widely used to analyze big da-
ta received from Smart City users, data security issues are exacerbated as
well as questions of the ethical provisions of artificial intelligence which
in turn will increasingly affect the digital society and should be explored
and carried out.

According to research, progress in the field of Smart Cities is moving
forward rapidly. High number of researches attracting investors and ven-
dors, as a result, funding for Smart Cities programs is also growing, for
example, according to Statista [3], global costs for the development and
management of Smart Cities may reach $189.5 billion by 2023. Moreover,
widespread introduction of 5G networks causes necessity of developments
and improvements due to high expansion of terminal devices. Technolo-
gies, principles and methods of transformation may change over time but
the philosophy of this concept will remain unchanged as long as the in-
formation technology takes an important part in our lives. Thus, a signifi-
cant decline in interest in Smart Cities in the coming decades should not
be expected based on the amount of attracted investments, the introduc-
tion of new technologies and the scientific research activity.

To draw the conclusion, the move towards wide introduction of smart
functionalities has huge economic and social impact for a digital society.
As prerequisite, the modern society should be well-prepared not only to
the technical, but also to the humanitarian and economic aspects of such
innovative technologies.
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DESIGN AND COLOR PERCEPTION

It’s a common truth that our perception of environment is significant-
ly determined by color of the objects we interact with. Certain colors are
capable of forming associations, evoking emotions and feelings, and there-
fore, affecting human behavior. Moreover, color is perceived subconscious-
ly and much faster that any verbal data, making businesses demonstrate
a prolific use of tones and hues to advertise their products and services.

Despite the fact that there exists a lot theoretical and empirical
works dedicated to color perception, websites analysis shows that choice of
color by many designers stay unreasonable, or even irrational.

This work aims to examine influence of color on content perception by
means of researching relationship between color and feelings it can evoke.

Different colors have different stimulation that affects both the psy-
che and the physiology and provoke different reactions. For example, pas-
tel shades evoke sense of peace, while red enhance the velocity of reaction.
Placebo pills of warm colors are more trustworthy, and, therefore, effec-
tive than placebo pills of cool colors. At the same time, researches show
that color perception is individual and differs from person to person. Thus,
Laimona Sliburyte and Ilona Skeryte developed hypothesis about depend-
ence of color perception and demographic factors such as gender, age and
education. It’s interesting to mention that gender is more influential fac-
tor rather than age or education [3]. Long Ren and Yun Chen highlight
that while kids choose a lot of bright colors, adults don’t want to experi-
ment and risk with color, preferring favorite color, while choosing of color
by highly educated people is much more complicated process [4].

Although color affect is individual, there are some steady properties
of color that are to perceived similarly. Thus, green usually signifies
growth and safety and health. The effect of green and non-green was re-
searched by M. Zheng, D. Tang, J. Chen who proved that green advertis-
ing increases the willing to pay premium for green agricultural products,
while, non-green does not. Bagchi R. and Cheema A. in their work re-
searched how red color of background can affect on customer’s willing-
ness-to-pay. While green gives safety and calmness, red brings excite-
ment, tension and aggression. Part of the respondents had to bid on an
auction for a product on a red background, and another part for the same
product on a blue background. The bids were almost twice as high for red
as for blue. On the other hand, in negotiation with the offer of a vacation
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package containing grey images on a red background, prices were offered
less than for the same offer on the blue one [2].

Research by S.R. Khattak, Y. Khan, and M. Shah investigating fast-
food restaurants use of color states that red affects metabolism while yel-
low increases appetite. Formal restaurants use calming and relaxing blue
that also an appetite suppressant. At the same time, blue color can evoke
feeling of trust and reliability, while some hues provoke sadness and grief.
These data are also confirmed by the survey carried out by the author.
Sixty-three Russian students were taken as population of the study. Ac-
cording to the respondents, yellow is predominant for joy, gray and blue
for sorrow, red for anxiety and danger, while green symbolizes nature,
and brown is associated with pollution. Black, red and grey are also con-
nected with fear. It is interesting to mention that 54 % of respondent
called black, white and golden expensive colors, while golden with grey
were called cheap.

However, the above mentioned data can vary from culture to culture.
For example, white that signifies purity for European countries is a sym-
bol of mourning in Asian cultures. Furthermore, different countries asso-
ciate colors with different terms. For example, the word "weak" in Nepal
and Saudi Arabia is related with grey, while other countries associate this
term with light and warm colors. Some countries choose red for "false",
the others prefer black. "True" is associated with white and green. Cul-
tural traditions, along with geographical location of the country have a
great importance in terms of colour perception and associations they
evoke. For example, the color palette of the northern latitudes is rather
poor: color of pines, grey stones, grey sea, grey-blue sky, meadow flowers
of delicate pale shades. Therefore, northerners prefer calm tones. On the
other hand, the lack of bright colors in nature makes people want to add
them. In the clothes of the Swedes, for example, the natural colors of fab-
rics are complemented by red. The British, who live in a similar natural
environment, bring floral motifs to their interiors. And the Scots, with the
bright cage of their skirts, denote belonging to a certain genus, each of
which has had its own colors strictly fixed since antiquity. The bleak,
frosty and foggy north and, in contrast to it, the picturesque south of Mo-
rocco with its sun, blue sea, white sand beaches, green gardens and ripe
fruits. Moroccan style is full of bright colors: all kinds of shades of red
from terracotta-red and crimson to purple-red and bordeaux. The most
unthinkable combinations of colors in the interior are possible in the Mo-
roccan style: purple with green and violet, blue with lilac and muted or-
ange. The color preference of the inhabitants of Western Europe 1s influ-
enced by theology, which 1s significantly focused on the idea of God and
the divine origin of everything beautiful in the world, including colorful-
ness. The main colors at all times they relied on were white, gold, purple
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and red. Green was considered more «earthly», and black was the most
distant from God, a symbol of negative concepts [1].

The analysis of literature together with empirical data lead us to con-
clusions that color does influence content perception, with peculiar tones
and hues evoking different feelings. Besides, the choice of color should be
determined by various factor including gender, age, cultural background
of target audience along with product or services features.
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METAVERSE: CONTROVERSY OF THE CONCEPT

"Metaverse" is considered to be the latest buzzword in technology and
business. The term "metaverse" is made up of two words, from the Greek
word "Meta" (beyond) and the English one "universe". Having stated his
company rebranding to Meta and intention to focus its future on the up-
coming "metaverse", Mark Zuckerberg renewed interest to the concept
"metaverse" late year 2021. It is assumed that in the next 10 years the
metaverse will have at least a billion users, and a new ecosystem for its
expansion will create millions of jobs in a couple of years both for develop-
ers of software products and services, and for content authors [1].

For the first time the concept of metaverse was introduced in the
Neal Stephenson's book "Snow Crash" in 1992 to describe the virtual
world in which people run away from the gloomy reality. Though this
concept has a fictional meaning, it is viewed as a dimension like "the
future of the internet" or time.

There is no concern on defining "metaverse" among researchers.
Some treat it as the next-generation social media platform, others as a
version of the internet or even as a specific type of technology [2]. It 1s
agreed that "metaverse" provides gripping alternative realm for human
sociocultural interaction [3].

Virtual worlds (VWs) are persistent permanent online computer-
generated environments where multiple users in remote physical loca-
tions can interact in real time for the purposes of work or play. VWs
worlds constitute a subset of virtual reality applications, a more general
term that refers to computer-generated simulations of three-
dimensional objects or environments with seemingly real, direct, or
physical user interaction. It is expected that a set of independent VWs
worlds should move to an integrated network of 3D VWs or Metaverse,
and it 1s a major challenge for VW developers [3].

The concept of metaverse is intertwined with artificial intelligence
(AI), augmented reality (AR), and virtual reality (VR) technologies. The
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metaverse’s foundation is supposed to be Web 3.0 to support a user-
owned cryptocurrency and data economy [2].

Education-based activations in the virtual world, cryptocurrencies
and shopping with them, internet-integrated games and digital-based
interactions such as virtual concerts, meetings, building a virtual city or
buying land in this game, online shopping sites can be perceived as a
metaverse. The metaverse i1s dominated by augmented reality, with
each user controlling a customized version of themselves in this virtual
world known as an avatar.

The relevance of this notable innovation set a task to find out stu-
dents’ awareness and enthusiasm for the concept of metaverse. In the
framework of study, 124 second-year students of two universities, the
Bonch-Bruevich Saint Petersburg State University of Telecommunica-
tions (SPbSUT) and Saint-Petersburg State University of Information
Technology, Mechanics and Optics (ITMO), whose future profession is
related to infocommunication technologies, technological management
and innovations were surveyed with the following results [4]:

e nearly the half of students (47 %) have a clear understanding of the
concept, while 37 % of respondents have only heard the term without
knowing the meaning;

e 14 % of students without understanding of the concept demonstrate
a strong intention to study it;

e only 1 % represents their lack of total interest to this phenomenon;

e another 1 % has a personal experience of interaction in metaverse
environment.

If to differentiate students’ polling from SPbSUT and ITMO, there
1s a slight discrepancy between them, e. g. ITMO students have heard
the term a bit more often, however, have not tried it personally, whereas
the students from SPbSUT have got some personal experience as their
digital avatar.

Regarding the predictive potential of metaverse as a facility for edu-
cational purposes the majority of students from both universities (64 %)
are not sure about it; although one third (30 %) find more benefits, and 6
% express concerns about threats as it may be seen on figure 1. In addi-
tion, some believe this phenomenon will neither harm nor benefit.
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@ More threats
No answer
@ More benefits

Figure 1. Students’ attitude to "metaverse" for educational purposes

Attractive features and shortcomings of the metaverse mentioned by
the university undergraduates are presented in Table 1.

Table 1
Pros & cons of the metaverse
Pros Cons
e provide more opportunities for com- | e require special high cost equipment and uni-
munication; fied platform solutions and their cross-
e broaden one's horizons; compatibility;
¢ simplify the search for information; e carry various security risks for password
e meet real-world locations; attacks / data privacy / online theft (and other
e testify to technological progress cybercrimes);
e develop escapism and user addiction

It seems Metaverse can offer several opportunities for higher educa-
tion. One of the applications is simulation and the development of role-
playing environments. Simulation can be an efficient tool through online
education [5].

There are some drawbacks that should be taken into consideration.
Students with disabilities as hearing and vision problems would need spe-
cial accommodation and might not be able to use it. Moreover, metaverse
addiction is a real possibility. Finally, if there is no access to metaverse
education due to the lack of VR headsets, it is limited to a selected num-
ber of students. Thus, contemporary virtual worlds are now complex im-
mersive environments with increasingly realistic 3D graphics, integrated
spatial voice, content creation tools, and advanced economies. These pro-
gressive capabilities enable them to serve as elaborate contexts for work,
socialization, creativity, and play and to increasingly operate more like
digital cultures than as games. It goes without doubt, this area requires
further consideration and highly qualified specialists as for its develop-
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ment a huge stack of breakthrough technologies will be needed such as
cognitive digital platforms, optical AR / VR devices, new types of control-
lers to transfer user actions from physical to virtual reality, 5G and newer
communication networks, cybersecurity technologies, and much more.
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