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PaHHee npenynpexneHne, HoBble ﬂpO@ﬂeMbl N NepcnexkTnBbl

PacTyw,ee BnusHue uuppoeusauum

CnpaBo4Has uHdpopmauus

3a ny6avkaumto aHanuTuyeckx 0630poB oTBeYaeT NporpaMmma
OpraHuzaummn O6beMHeHHbIX Haluunii o okpy»atoLLer cpeae; nx
Lenbto ABNSETCS OCBeLleHne NPobaeM SKOMOrMYEeCKNX M3MEHEHWIA,
npeAcTaBfeHne HOBOW Hay4YHOI TeMbI UM 0OCYXKAEHVE TekyLLel
aKonoruyeckor npobnemsl. LLinpokue Kpyrv nnu nonyyaroT
BO3MOXHOCTb Y3HaTb, YTO MPOUCXOANT C MEHSAIOLLENCSH OKPY>KatoLLeln
Ccpefioi U KakoBbl MOCAeACTBUA MOBCEAHEBHOMO BbIOGOPA, @ TakxXe
nopasMbIWAATL 0 6YAYLLMX HanpaBAeHWAX NONUTUKK. B 27-M
BblMycKe aHanuTuyeckoro o63opa KOHEN paccmaTpusaeTcs BIMsaHne
MCNONb30BaHNUA VIHTepHETa Ha OKPYXKaOLLYHO cpedy U pacTyLias
uMdpoBMU3aLNS IKOHOMUKN. B HEM M3NarakoTcs HEKOTOPbIE Mepbl MO
CMSArYEHNIO NOCNEACTBUIA, BHEAPEHNE KOTOPbIX MO3BONUT MOBbLICUTb
9KOMOMMYHOCTb Halllero Undposoro 6yayLlero.

AHHOTaUUA

C 2010 rofa 4vcno nonb3oBatenen VIHTepHeTa no BCeMy MUpPY
YABOWIOCh, @ 06beM MUPOBOrO MHTEPHeT-TpadurKa yBennymcs

B 12 pas. Lindposble ycnyru, KOTOPbIMU Mbl MONb3YeMCS, MHOr4a
Ha3bIBalOT «TEXHONOMMSAMU B HEMATepUanbHoi hopmMer, HO Tak
3TO Ha caMoM [fene? KoMnbloTepbl, CepBepbl U Apyrye a1eKTPoHHble
yCTpOWCTBa TPeByoT 6OMbLIOIO KONMMYECTBA NPUPOAHBIX PECYPCOB.
dHeprus, HeobxoanMasa Ans ux paboTbl, CTAHOBUTCS MPUYMHON
BbI6GPOCOB 60M1bLIOro KonndecTea CO,, a NaHoBOe ycTapesaHue

M HWU3KWIA MPOLEHT NepepaboTKX NPUBOAST K 06pa30BaHuto
3MEeKTPOHHbIX OTX0L0B. MNoaasnstoLlee 60MbLIMHCTBO AaHHbIX B
061a4HOM XPaHUNLLE HE MCMONb3YETCS. TV TEXHONOMMN NPUHOCAT
MHOXECTBO NPeVMYLLECTB, B TOM YMCe A5 OKPY»KatoLLEen cpeabl,
OAHAKO HEOBXOAMMO, YTOObI MOIb30BATENM, MOCTABLLMKN YCYT U
nvua, onpesenstoLLye NoAUTUKY, MOHWManK, KakoBO BO3AeCTBMe
3TUX TEXHONOT WA, 1 paspabaTbiBany NyT1 nepexoaa K 6onee
9KOMOMMYHBIM LUMOPOBBIM TEXHOMOTUSAM.

PaHHee npeaynpexxaeHue, Hoeble ﬂ[)O(’j;’T(}FxAh\ M nepcnekTyBbl

BBepeHue

3a nocnefHee gecAtuneTne 3HaveHne VIHTepHeTa 1 CBA3aHHbIX C
HVM UM(DPOBbBIX TEXHONOMMIA B HaLLEN NMYHOM 1 NpodheccMoHanbHoM
XKN3HW BO3POCIO B FEOMETPUYECKOW MPOrpeccun. «KnsHo B
o6nake», TO eCTb C HalLllei My3bIKOK, hoTorpadusamu, unbmamu,
3M1EKTPOHHONM MOYTON, LOKYMEHTaMU, CoLManbHbIMU CETAMMY,
XpaHAWMMUCH Ha yaneHHbIX cepBepax, MTHOBEHHO AOCTYMHbIMU C
MK, HoyTByKa nnm MobunbHoro TenedoHa NpakTUYecKn U3 noboro
yronka 3emnu, ctana npvebI4HOR. Kpome Toro, 60bLUIMHCTBO HaLLUKX
9KOHOMMYECKMX onepaLmin Tenepb LndpoBble. COrnacHo oLeHKamMm,
MupoBsoit BBIM cTaHeT Ha 60% undpoBbIM K KoHLY 2022 roaa, n 70%
HOBOW CTOVMOCTW, CO3[JaHHON B SKOHOMWKE B TeYeHWNe CrneaytoLLero
LecATUNeTs, NpuaeTcs Ha uMdpoBble nnaTdopMbl (BCeEMUPHbI
3aKOHOMMYecKmMit dopyMm, 2019 roa).

XOT$i NOIOBMHA HAaCeNeHNA 3eMHOrO Lapa He nMeeT AocTyna K
MHTepHeTy (TeHepanbHblil cekpeTapb OOH, 2020 roa), B HacTosLee
Bpema 4,2 MUNnvapha 4enoBek nosb3ytoTca coumanbHbIMm

ceTAMU. CeroaHA MOBUAbHBIMK TenedoHaMm NoAb3YKTCA

5,2 Mrnnvapaa 4enoBek, YTo AenaeT 9TW YCTPOMNCTBA CaMbiM LUMPOKO
MCMNOMb3yeMbIM YCTPOWCTBOM C [OCTYNOM K VIHTEPHETY BO BCEM
Mupe (Kemp 2021). C 2010 rofia 4nicno nonb3oBaTenei HTepHeTa B
MUpe yABOWNOCh, @ 06beM MUPOBOrO MHTEPHET-TpaduKa yBeamumnncs
B 12 pas (MexayHapoaHoe sHepreTnyeckoe areHTcTeo [MOA], 2020
rofl). B 2020 rosly VIHTEpHETOM MONb30BaNOCh 60see NMoIoBMHbI
HaceneHvst 3eMHoro wapa (4,7 Munnnapaa 4enoBek), npuyem
eXxefiHeBHO 60/1ee MUNIMOHA YenoBeK BbIxoannw B MIHTepHeT
BMepBble.

Kpwnauc naHaemun COVID-19 yckopun umdpoByto TpaHchopmaLumto.
3HauMTeNbHasa YacTb Hallel CnocoB6HOCTH NpoTUBOCTOSATL COVID-19
Oblfla OCHOBaHa Ha UMMPOBbLIX TEXHONOIMAX, BKIHOYaA paspaboTKy
BaKLWH, MOLENMPOBAHNE PUCKOB U OTCAEXMBAHNE KOHTAKTOB.
MHorue paboTofatenu v ydebHble 3aBefieHVa TakxKe nepeLwunmn Ha
OHNaH-hopMaT, a Be6-KOHMePeHLMM B 60/bLIMHCTBE Pa3BUTbIX
CTpaH CTanu cTaHAapToM Ans paboTbl U y4ebbl, a Takxke Ans
NoAfep>XaHns CBA3W C CEMbEN U APY3biMU.

HAYYHbIV OTAEN

Hos6pb 2021 roga
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ABTOpCTBO (hoTO: beneH [ecme3oH

Lindposble ycnexu oWwenomasatoT, y4nTbiBas KOPOTKNE BPEMEHHbIE
paMKM NX TEXHUYECKOW peanmnaaunn. Ho OHM TakKe CONpsdXKeHbl

C HEKOTOPbIMU U3LepPXKaMK, MOCKONbKY MPON3BOACTBO
annapaTHOro obecnevyeHns 1 aNeKTPOIHEPTUN, HEOOXOANMON ANA
NOAAEPXKKM Takoro KOIM4ecTBa YCTPOMCTB, CEPbe3HO BMAET Ha
oKpy»atoLLyto cpeay. LindbpoBas akoHOMMKa MO3BOASIET CHU3NUTL
Hallle BO3[EeVCTBME Ha OKPY>XatoLLYHO Ccpeay, Hanpumep, npeanaras
BVAEOKOH(EPEHLMY BMECTO MONETOB Ha BCTPEYM M MHOMUX APYrnX
npeuMytecTs (cM. FOHEM 2019a; OHEM 2020 r.). Takum 06pasom, B
[laHHOM aHanMTUYeCcKOM 0630pe NpeAcTaB/IeH O4MH BONPOC U OTBET
Ha Hero: Kak Mbl MOXKeM caenaTtb Hallle undpoBoe byaylilee 6onee
3KOMOTUYHbIM?
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Cnpoc Ha UMdpoBbIe YCyry CTUMYNMPYET NPOM3BOACTBO M NMOCTaBKY LMbPOBbLIX YCTPOICTB, YTO YBEMUMBAET NOTPEBHOCTL B 9/1EKTPOIHEPT UK. CHABKeHWe 3N1eKTPOSHEPr1ei 3a CHeT UCKONaeMblx BUOB TOMIMBA,
KOTOPbIE 3arpA3HSAIOT OKPYXKaIOLLYHO CPefly ¥ YBENMUMBAIOT BbIGPOCH! MapHMKOBbIX Fa30B, yCyryouT U3MEHeHWe KMmaTa, 4To, B CBOKO O4epefb, HeraTMBHO CKaXkeTCs Ha 3J0poBbe Yenoseka. Lindposble ycTpoiicTBa,
npu vx pa3paboTke v NpYMeHEHUM C NCMOMb30BaHNEM BO30GHOBSIEMbBIX UCTOYHUKOB SHEPTUW 1 KOMMOHEHTOB, NMPUrOAHbIX ANS BTOPUYHOM NepepaboTKy, Takux Kak 6aTapeun, MOMOryT NONOXKWUTENbHO NMOBAWSATb
Ha 3[J0POBbE YeNIOBEKa 3a CYET COKPALLEHUs 3arpasHeHns 1 3aMeaneHuns npoLecca amMeHeHus Knumata. Takoi NoAxof, B CBOK o4epefib, NPUBOANT K 60/1ee yCTOMYMBOMY POCTY Clpoca Ha LUudpoBble ycnyru. (+)
BnusaHve B 04HOM HanpasneHuy, (-) BAUsiHUE B MPOTUBOMOOXHOM HanpaBieHum

PaHHee npeaynpexaeHune, HoBble NPo6aembl 1 NePCneKTUBbI
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MoyeMy aTOT BOMpPOC Ba)KeH?

NHTepHeT-TpaduK pacTeT B reOMeTPUYECKOI NPOrpeccum,

npv atom 2020 rof ctan nepenoMHbIM MOMEHTOM, MOCKObKY
rno6anbHbli UHTepHeT-TpadurK yBennyuics noyt Ha 40% B
nepuopa NepBon BoHbl NanHaemun COVID-19. 91o TeHaeHUMs,
KoTopast 6yAeT yCunmBaTbCa No Mepe CoKpaLLeHns LndpoBoro
paspbiBa. ATOT pPocCT 6bIN BbI3BaH yAaNeHHON paboTow, pe3kinm
CMNPOCOM Ha BUAEOKOHMEPEHLMW, OHNANH-UIPbl, NOTOKOBOE BUAEO
1 coumanbHble ceTu. XOTA UX BNSAHWE TPYAHO OLEHUTb, 3TH
M3MeHeHUst AeNCTBUTENBbHO CHU3WAN NOTPEBHOCTL B MOOUABHOCTM
¥ CONyTCTBYHOLLME BbIGPOCHI, HO KakOBO OblfI0 BO3AENCTBME CaMUX
TEXHOMOIMI Ha OKPYXKatoLLyto cpeay?

OAHO3HAYHO OTBETUTL HEMPOCTO, MOCKOSbKY OTBET 3aBUCUT OT
MHOMMX (PaKTOPOB, Tak1x Kak Cnoco6 Nony4YeHns aneKTposSHeprum
L7151 NPOM3BOACTBA 1 UCMOMb30BaHMA LidpoBOro o6opyaoBaHUs,
Hanpumep, 3a cHeT BO306HOBASEMbIX UCTOYHUKOB SHEPT UM 1NN
YrOMbHbIX 91EKTPOCTaHUMI. BOT HekoTopble cpefHue undpbl:
MOWCKOBBbIN 3aNpoc Npou3BoAnT oKkono 1,45 rpamma CO, (Groger,
2020). Mpw 50 3anpocax, COBEPLIAEMbIX EXXEHEBHO, HA OLHOMO
venoseka Npuxogntcs 26 kr CO,e (3KBMBaNeHT guokcuaa
yrnepopa) B roj. Lindpa He kaxeTcsi CyLLeCTBEHHON, OfJHaKO ee
HEOBXOAMMO YMHOXUTb Ha MUNNAPAb! NFOAEN, Kax bl AeHb
nyLmx nHdopmaumio B MHTepHeTe. KomnaHua Google coobuimna
06 yrnepoaHom cnefe 3a 2018 r. 8 pasmepe 4,9 MnH ToHH CO,e

1 noTpebneHnn anekTpoaHeprum B paamepe 10 TBT-4' (Google,
2019 1.), 4TO COCTaBNSET YETBEPTb OHEPrM, MOTPedNAeMoin HoBoOw
3enaHavein vnu Benrpuein (MOA, 2021 r.). Hke nepeuncneHsi
HeKOoTOopble U3 NOCNEACTBUIA Takoro MaclTabHOro CNoNb30BaHUs
NHTepHeTa 1 undpoBuaaumm.

YBenuyeHue cnpoca Ha 3/1IeKTPO3IHEpPruio

Ecnu 6b1 IHTepHET 6bIn CTpaHoK, OHa cTana 6bl LWecTbIM No
BENMYMHE NOTPEBUTENEM SNIEKTPOSHEPT UM Ha NaHeTe, pacxoays
110 7% MWPOBOro NoTpebnexns anekTposHeprm (Andrae 2020;
eon 2021) 1 ABNASICb NPUYNHON 3,8% rNobanbHbIX BbIGPOCOB
napHukoBbix rasos (M) (Bordage 2019), uto 601bLUe, Yem
MeXXyHapoAHOe BO3/yLWHOe COObLLeHNe, Ha A0 KOTOPOro
npuxoanTcs 2,5% Bbibpocos Ml (Lee et al. 2021).

T TBT-4 =1 000 000 000 000 BTy

PaHHee npeaynpexxaeHue, Hoeble UJ(?"}JH,‘,MM nnepcr

KL Ecnu 61 Hnmeprem 6orn cmparotl,
OM oxasanca b wecmvim
no sesuviHe nompebumesem
IAEKMPOIHEPZUL HA NAAHEME, ... V)

Andrae 2020; eon 2021 ‘
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Hanpwumep, cornacHo noacyetam, B 'epmanumm 400 KpynHbIx v 60nee
50 000 ManblIx UeHTpoB 06paboTKN AaHHbIX ToNbKo B 2018 roay
notpe6nanu 14 TBT-4, 4To cocTaBnsaeT 2,7% oT 06LLIero notpedneHus
SN1EKTPOSHEPT UM B epMaHnm, 1 MPUMEPHO CTOMBKO Xe, CKONbKO
HeobxoanMo Lenomy bepnmHy (Hintemann 2019). Bece UeHTpbI
06paboTKN AaHHbBIX, CETU 1 YCTPOMCTBA B [[epMaHmnm NoTpebnsaoT

55 TBT-Y, 4TO 9KkBMBaNeHTHO 10 yroNbHbIM 3N1EKTPOCTaHUMAM
cpefiHero pasmepa (Klumpp 2018; Statistica 2021). 3Ta umdpa nouTy
Ha 40% 60nblue, Yem B 2010 rogy (Hintemann 2019).

X0OTa 9KOHOMUS 3HEpPrunm 3a c4eT NoBbllLeHNst 3hOEKTUBHOCTU
BbIPOBHANA KPVBYIO aHepronoTpebneHus, rnobanbHble

TEeHIEHUMW, TaKne Kak 106bl4a KpUNTOBasoT, UCMOIb30BaHme
06/1a4HbIX BbIYUCNEHMIA, UCKYCCTBEHHbIN MHTENNEKT, BUPTyanbHas
1 OMNOJIHEHHAs! peanbHOCTb, aBTOHOMHOE BOXAeHWE, «IHTepHeT
Belllei» U npeAnonaraeMoe BHeAPEHNe TeXHONOrMIM 5G, npuseayT K
[anbHenweMy yBeIMYeHMIO CNpoca Ha SHEPTUHO.

ABTOpCTBO (hoTO: beneH [ecme30oH

ABTOpPCTBO (poTO: beneH [lecme3oH

Bo3peiicTBMe LienoyYeK NoCTaBoOK Nosie3HbIX UCKONaeMbiX
M MeTannoe, Heo6XxoAUMBIX AN LUPPOBbIX MPOAYKTOR U
3HEepreTUYeCKMUX TEXHONOTUi

BuTbl 1 6aiiTbl HEBUAVMbI AN HALUKX 183, HO MEXaHU3Mbl,
yNpaBnstoLLMe 3TON CKPbITOM CETbIO, CO3aHbl N3 MaTepuasnos,
L0ObITbIX U3 HeAp 3emu. 3TOT NPoLECC A0ObIYWM, @ TakxKe
NMPOV3BOACTBEHHbIN NPOLECC MO NPeBPaLLEeHNO NOE3HbIX
MCKOMNaeMblX B MOBWbHbIe TenedOoHbl, KOMNbIOTEPbI 1 CEPBEPDI
0KasblBatOT CBOE BIMAHWE Ha OKPYXXatOLLYO Cpefly Ha MPOTAXEHMM
BCEro XXM3HEeHHOro LMka. TOYHO TakXKe NoBbILatoLLMica

YPOBEHb TEXHOOMMI «3e1eHOM» SHEPreTUKY, NOALEPXKMBAOLLMX
LUMbPOBbIe TEXHONOM UM, BKITKOYAET LIENOYKM MOCTaBOK, OCHOBaHHbIE
Ha LWMPOKOM UCMONb30BaHUN METaIOB 1 peKo3eMe bHbIX
MUWHEpanos.

B cTpaHax ¢ HecTabunbHOM NONUTUYECKOW CUTyaLmnel, rae
ynpagieHve ropHoA06bIBatOLLMM CEKTOPOM HeO0CTaTOUYHO, A06bIYa
3TUX MONE3HbIX MCKOMAEMbIX MOXET 6bITb CBA3aHa C HACUINEM,
KOHMANKTaMK, HapYyLUEHNAMM NpaB YenoBeka 1 cepbe3HbiM
yllepbom oKkpy»KatoLLel cpeae. Bo MHorvx cnyyvasx rnobasnsHble
3anachbl 3TUX KTKOYEBbIX MOJIE3HbIX MCKOMaeMbIX PACMNOJIOXEHbI B
paioHax, rae NpoLBeTaloT HeCTabUNbHOCTb, KOHMIMKTLI 1 HAacCKINe.
Ko6anbT, rpaduT, Meflb 1 pelko3eMefbHble MeTans bl BbI3bIBAtOT
0Ccobyto 03a604EHHOCTb, MOCKOJbKY MX OCHOBHbIE MECTOPOXAEHNS
COCpeﬂOTOqubIByﬂ3BMMbD(p€FMOHaX.3HaHMTeﬂmee3aHaCH

18 KNtOYEBbIX MOME3HbIX MCKOMaeMblx O6HAPYXKEHbI B CTpaHax,
3aHMMaloLLMX BbICOKME MeCTa B PENTUHIe MHEKCa BOCNPUATUA
Koppynummn 3a 2017 roa (MexayHapoaHblii UHCTUTYT YCTOMYMBOrO
passuTusa [IISD], 2018 rog).

HAYYHbBIV OTAEN
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ABTOpCTBO (hoTo: Shutterstock.com

YBenunuyeHue KonmyecTBa 3/1IeKTPOHHbIX OTXOA0B
Cpok cny>6bl Hallero LndpoBoro annapaTHoro obecneyeHus
OTHOCUTENBHO KOPOTOK — 4aCTO BCEr0 HECKObKO NET, TOrAa
Kak npobaemMbl NpaBubHOro cb6opa U, B nyyLlem crydae,
nepepaboTKM NO-NPEXHEMY OFPOMHbI.

B 2019 roay 66110 Npon3BeAeHO pekopAHbix 53,6 MuanMoHa
METPUYECKMX TOHH 3N1EKTPOHHbBIX OTXOA0B, YTO 9KBMBANEHTHO
Becy 125 000 ruraHTcKkmx camoneToB Boeing 747, 4To 60MbLue,
4eM BeC BCeX KOrfja-nméo co3fjaHHbIXx KOMMEPYECKMX CaMOSIETOB.
113-3a 9TOro 8NEKTPOHHbIE OTXOAbI MPEACTaBASAOT CO60 Camblit
6bICTPOPACTYLLMIA MOTOK HbITOBbBIX OTXOA0B B MVPE, MMaBHbIM
06pa3oM 3a CHET 6onee BbICOKMX NoKasdaTtenei notTpebneHns
3NEKTPUYECKOrO U 3NEKTPOHHOIrO 060PYAOBaHMS, KOPOTKMX
YKNZHEHHBIX LMKIIOB U NNLLb HECKONIbKMX BAPUaHTOB PEMOHTA.
Tonbko 17,4 NnpoLeHTa 3N1eKTPOHHbIX OTXOA0B Oblnn, COrNacHo

oduruUManbHbIM 0TYeTaM, CoBpaHbl M OTNpaB/eHbl Ha NepepatoTKy.

PaHHee npeaynpexxaeHue, Hoeble ﬂ[)()éﬂ(‘,!\/\h\ M nepcnekTnebl
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Tonbko B 78 cTpaHax [leCTBYeT 3aKOHOAATENbCTBO B 061acT
3NeKTPOHHbIX 0Tx0A0B (Forti et al., 2020).

Mockonbky odurumanbHo nepepabaTbiBaeTcs MeHee 20%
3N1eKTPOHHbIX OTXOA0B, OCTaNbHble 80% NME0 NonafaroT Ha CBaskuy,
nmbo nepepabaTbiBaOTCs HeOPULIMaNbHO, MPU 3TOM 6OMbLLIAaA YacTb
NpOLECCOB NPOM3BOANTCS BPYYHYHO B Pa3BMBaKOLLMXCS CTpaHax,
noaBepras paboTHVMKOB BO3AENCTBMIO OMACHbIX M KaHLEePOreHHbIX
BELLECTB, TaKmx Kak pTyTb, CBUHEL, U KaAMWI. SNEKTPOHHbIE
OTXO[bl, MONaAAKOLLME Ha CBaKW, 3arpA3HAIOT MOYBY U FPYHTOBbIE
BOAbI, NOABEPras PUCKY CUCTEMbI CHAGXEHUSI MPOAOBOLCTBUEM

1 UCTOYHMKM Boabl (Oprannsaumns O6beanHeHHbix Haumit, 2017 1;
tOHEM 2019b; Forti et al. 2020 1.). 3T1 onacHble BeLLeCTBa yrpoxatoT
3[10POBbIO YesloBeKa Npu HeENocpeACTBEHHOM KOHTAKTe, a Takxe
npu 3arpa3HeHN NOYB 1 BOAbI. B OCHOBHOM CTpajaeT 6efHelwee
HaceseHve HavMeHee pPa3BUTbIX CTPaH W, cefoBaTeNlbHo,
BO3/eNCTBYE Ha OBLLECTBO 1 OKPYXKatoLLYtO Cpefly OKa3dblBaeTcs
3HAYNTENbHbBIM.

L 4
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KakoBbl OCHOBHblE BbIBOAbI?

MockonbKy NepeBoA ycnyr B Lndposoit hopmat 1 noTpebnexune
UMdPOBbLIX YCAYr yBENMYMBAtOTCS 1 ByAyT YCKOPSATHCA B 6y AyLLem

no Mepe yCTpaHeHNsA UMbPOBOro HEPaBEHCTBA, BaXKHO YYUTbIBATb
BNMSHNE, KOTOPOE 3TOT MPOLLECC OKa3bIBAET Ha OKPY>XKAIOLLLYIO Cpeay.

+  Motpe6neHune sHeprum n Bbi6poCchbl CO,: XOPOLLIEN HOBOCTbHIO
ABNAETCA TO, YTO BbICTPOE NOBbILLEHNE 3HeProahOEeKTUBHOCTH
3a nocneaHue rofbl NOMOrI0 OFPaHNYUTb POCT Clpoca Ha
SHEpruto CO CTOPOHbI LEHTPOB 06paboTKM AaHHbIX (PUCYHOK 1)
(M3A 2017 r.; Shehabi et al. 2018; Masanet et al. 2020).

TeMm He MeHee, o6Liee NOTpebeHne sHEPrm 1 CBA3aHHbIe
C 9TVM BbI6GPOCHI MapHMUKOBbIX ra30B, MPUYNHOI KOTOPbIX
ansatoTca VKT, HeyKNOHHO pacTyT.

+  ToTpe6neHune aHeprum: Boipocno ¢ 700 TBT-4 8 2010 rogy Ao
1500-3000 TBT-4 B 2020 roay n 8000 TBT-y, BKtO4asa cepyro
SHEPIUIO, HEOBXOANMYIO ANA NMPOM3BOACTBA 060PYA0BaHNS
(Bordage 2019; Andrae 2020).

mo6anbHble TEHAEHUUN B MHTEepHeT-Tpaduke,
paboumnx Harpy3Kax LLleHTpPOB 06paboTKU AaHHbIX U
3HepronoTpebrneHnn LLEeHTPOB 06paboTKM AaHHbIX,
2010-2019 rr.

MHaeke (2010 = 1)
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PUCYHOK 1. [1106a/1bHble TeHAEHUWUN B UHTEPHET-TPauKe, paboymnx Harpyskax
LeHTPOB 06pabOTKU JaHHbIX Y SHEPronoTPe6IeHUM LUEHTPOB 06pabOTKM AaHHbIX,
2010-2079 rr. (M3A, 2020 r.)
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MoTpe6neHune anekTpoaHeprun UKT B 2018-2030 roaax
(TBT-v)
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PucyHok 2. CueHapuii ucrosib3oBaHus anekTpoaHeprum MKT. (Andrae, 2020)

+  BbI6pocbl NapHUKOBbIX Fa30B: 06 beMbl BbIGPOCOB YBENNYUINCH
¢ 0,8 10 1,5-2 I'T CO,e 63 y4eTa NPOM3BOACTBEHHOrO MPOLiecea,
13-3a KOTOPOro 3HayeHus BbipacTyT elle Ha 10-40% (Malmodin
and Lundén 2018; Bordage 2019; Bieser et al. 2020).

CueHapwuu 6yayuiero aHepronoTpebnexuns MKT nporHosupyoT
3HaUNTENbHbBIN POCT (PUCYHOK 2): OLIEHKM CaMbIX ONMTUMUCTUYHbBIX
1N NECCUMUCTUYHbBIX UCCNEeA0BaHMI NoKasblBatoT, 4To 4o 2030
rofia CnpocC Ha 9HePruo Ha aTane CNob30BaHMUA MOXET
He3HaunTenbHO BblpacTn 4o 2000 TBT-4, @ MOXET NOBbICUTHCSH
[0 6onee Yyem 8000 TBT-4 (Andrae and Edler, 2015; Belkhir and
Elmeligi, 2018; Hintemann, 2018; Bordage, 2019; Efoui-Hess, 2019;
Andrae, 2020; Bieser et al., 2020; Obringer et al., 2021).

+  CokpalueHue BbI6pOCOB: NMOBbILLIEHNE SHEPTO3(DHEKTUBHOCTM
Ha aTane 1Cnonb30BaHUs UMENO BaXKHOE 3HAYEHWE B NOCeAHNe
roApl; 0HaKO OHO 60JIbLe He CMOCOBHO KOMMEHCUMPOBaTb
BCe BO3pacTatoLLye TpeboBaHNsa KOHEYHOro Monb3oBaTend K
NPOAYKLIMM, HAampUMEp pasMepy aKpaHa Wiav sHEPronoTpetneHuo,
TO eCTb NPOABNAETCH Knaccuyecknii «<athdeKT oTaaum».

PaHHee npeaynpexxaeHue, Hoeble ﬂ[)O(’j;’T(}FxAh\ M nepcnekTyBbl
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C LieNIOCTHOM TOYKM 3PEHUs BO3AEVCTBUA Ha OKPY>KaIOLLYHO cpeay
HeaBHOK TEHAEHLUMIO K OHNalH-BUAEOKOHMEePEHUMAM 1 paboTe
13 AOMa, BbI3BaHHY0 naHgemunern COVID, MOXHO paccMaTpmnBaThb,
NO KpaWHeih Mepe, YaCTUYHO, Kak MNOIOXKUTENbHYIO 415
COKpaLLleHNst BbIBPOCOB: HECMOTPS Ha HEAOCTaTOMHbIV 414
c6opa NoApobHbIX faHHbIX CPOK, eCTb OCHOBaHWS nosarath,

4YTO BbIOPOCHI MAPHMKOBBIX Fa30B, CBA3aHHbIe C TPAHCMOPTOM,
CYLLIECTBEHHO COKPATATCA 3a Nepuof Kpuanca. PacTylee
noTpebieHne aHeprum n3-3a Bce 6onee MaclUTabHOro nepexosa
Ha UMdpoBble peLleHws, BEPOSITHO, COCTaBNAET NULLb Manblii

MPOLIEHT OT 9TOIO CHUXKEHNSA NOTPEBNEHNS SHEPrM (M BbIGPOCOB).

+ Bupeomartepmanbi: JOCTYMHbI Ha pa3Hbix nnatdopmax, Npu 3ToM
[Ns NPOCMOTpa He TpebyeTcs 3arpy3ka (MOTOKOBOe BellaHue)
— Ha Takue Bnaeo npuxoanTtca Ao 80 NpoLeHTOB rnobanbHoOM
nepefayv farHbix (Efoui-Hess 2019). BONbLIMHCTBO 13 9TUX
BWAEOPOSIMKOB HE CBA3aHbI C pPabOTON, a NpefiHa3Ha4eHbl Ans
npocmMoTpa Ha focyre. 3a ofHy MuHyTy Ha Netflix TpaHcnnpyeTtcs
okono 400 Tbicay YacoB GUIbMOB, a Nofib3oBaTenu YouTube
cMOTPAT 4,5 MunvoHa Buaeo (PucyHok 3) (Lewis 2019;
Statista 2020).

MwuHyTa B ceTu NHTepHeT B 2020 roay

Mpeanonaraemblii 06bEM AaHHbIX, CO34aBaeMblli B
ceTn IHTepHeT 3a 04HY MUHYTY

NETFLIX u

404 444 yacos npocmMoTpa
BIAEO MONb30BaTENAMN

500 4acoB BUAEO, BbINOXKEHHbIX
nonb3osatensmu

MpunoxeHue 3arpyxeHo

347 222 vcTopuii
2704 pasa

B Instagram

[floctaBneHo 6 659
nockINoK

I~ 52 083 NoAK/NIOYEHHbIX
nonb3osarens

zoom

208 333 yyacTHuka
BCTpey

L

319 HoBbIX
noneb3osarenei

[NVHa BCex OTMPaB/eHHbIX
coobLueHnit - 41,7 meTpa

¥ 28 HOBbIX KOMNO3ULWMIA
A06aBieHO B 616MOTEKY

WcTouHnk: Visual Capitalist

@®G statista %

PucyHok 3. OueHKa flaHHbIX, CO3JaHHbIX 3a MUHYTY B VIHTepHeTe. (Statista, 2020)

3 5
s ®
L Cezodms Mo UCnOLLIVEM MOSBKO
6% cosdasaemuix JarHbIX.
Ocmanvrvie 94% nonadarom

68 MeCma, Xomopoie 8 HA3HIBAL0
COANKAMU OAHHBIX DD .

AHTOHWO Hepw, reHepanbHbIii AupekTop Hewlett Packard Enterprise,
3asBneHne Ha BcemmpHoOM akoHoMMYeckoMm opyme B [laBoce B
2020 ., uutata Lucy Ingham (2020 r.).

LleHTpbl 06paboTKM AaHHbIX: Oyaydun «kapkacoM» VIHTepHeTa,
BO BCEM MUPE CYLLECTBYET BCErO HECKOMBbKO ThICAY KPYMHbIX
LieHTPOB 06pabOoTKN AaHHbIX, B KOTOPbIX Pa3MELLEHO He 6osee
67 MunnvoHoB cepeepoB (Bordage 2019; Statistica 2021). OHu
notpe6tnstoT okono 400—-500 TBT-4 an1ekTpoaHeprum,
Bbi6pacbiBas 200-250 MT CO,e (Bkto4as NPOU3BOACTBEHHbIE
Bbl6pochl) (Bieser et al. 2020). Okono 60 NpoLeHTOB BbIGPOCOB
MapHUKOBbIX ra30B LEeHTPOB 06paboTKM AaHHbIX MPUXOANTCS
Ha VIT-KOMMNOHEHTbI, Takne Kak CepBepbl, CUCTEMbI XPaHEHUS
[laHHbIX 1 ceTn. COPOK NPOLIEHTOB BbIGPOCOB MNapHUKOBbIX
rasoB NPUXOANTCA Ha MH(DPACTPYKTYpPY, OCOBEHHO Ha
YyCTPOMCTBA ANA OXNaXAEHWA U KOHANLMOHNPOBAHUS

BO3/YXa, a TakxXe HaeXXHOro anekTpocHabxeHns. Ana
OXNaXXAEHWS 9TUX CUCTEM TPebyeTcs OrPOMHOE KOMMYECTBO
SHepruu. XoTs TenNo, BbipabaTbiBaeMOe Ha CEPBEPHbIX
hepmax, MOXeT 6bITb MCMONb30BaHO, HaNpuMep, Anst oborpesa
611M3NexaLLMX JOMOX035NCTB, MOBTOPHO €ro MCMOMb3YoT
TONbKO 19% MUPOBbLIX LEHTPOB 06paboTKM AaHHbIX. Ha aTan
Mcnonb3oBaHus NpuxoanTcs 90% BbIGPOCOB NAPHUKOBbIX
rasoB (Bieser et al. 2020).

Kpome Toro, orpomHble 06beMbl JaHHbIX, XPaHALLMXCS «B
o6nake», COCTOSAT U3 CTapbIX W yCTapeBLWMX hparMeHToB
NHGOpMaumn. AHTOHWO Hepw, reHepanbHbiii gupexkTop Hewlett
Packard Enterprise, cunTaeT, 4TO MCNONb3yeTCs TONbKO 6%
reHeprpyeMblx faHHbIX; OCTanbHble 94% OTNPaBAAOTCA B
XPaHWWLLA, KOTOPble OH Ha3blBaET «CBasikaMy aHHbIX»
(Ingham 2020).

TeﬂeKOMMyHVIKaLWIOHHbIe CeTu: ceTun, coegmHdaroune
Nnonb30BaTeNIbCKME TEPMUNHAsIbl APYT C APYrOM 1 C LUEHTpamMu
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MOSIBUTLCH Ha PbIHKE, YTO MPMBELET K TOMY, YTO UCMONb3yeMble
B HacToslLee BpeMst MOOGWIIbHble TenedoHbl, a Takxke Apyrve
TeXHMYecKMe yCTPonCcTBa ByAyT CUMTaTbCS YCTapeBLUMMMU.
[oBOSIbHO 60/1bLIOE BMAHME 5G OKaXeT Ha eMKOCTb
aKKyMynAaTopa 13-3a BO3POCLLEro CNpoca Ha BbIYNCUTENbHYHO
MOLLIHOCTb.

* WUckyccTBeHHbI HTennekT (MN): CKYCCTBEHHbIN MHTENNEKT
BCe 60oMblLe MPOHNKAET B YeloBeYeckoe 06LLEeCTBO U BO
BCe cepbl ero »KM3HW, 0T FOCTUHON C Pacno3HaBaHeM
peyn A0 06M1aYHbIX PeLLeHnt ANA NPUIOXEHWA F1y60oKOro
06y4eHns 419 MCNONb30BaHUS B KPUTUYECKM BaXKHbIX
MHOPacTPyKTypax. VICKYyCCTBEHHbIN MHTENNEKT MOXET
NPUBECTU K YBENNYEHWIO 9HEPronoTpebneHns LeHTpamu
06paboTKN AaHHbIX. Viccnefosatenn n3 MaccayyceTckoro
TEXHONOMMYECKOrO MHCTUTYTA NOACHNUTANN, YTO 0BYYEHNE OJHOMO
MPUIOXEHNS UCKYCCTBEHHOIO MHTeNNeKTa AN pacno3HaBaHus
peun reHepupyeT B NaTb pas 6osblie CO,, Yem ofHa MallmHa
Ha NPOTsKEHMM Bcero cpoka akcnnyaTtaumum (Hao 2019; Strubell,
Ganesh and McCallum 2019).

ABTOPGTEO (hoTO: Shutterstock.com +  TexHonorus 6noKyeitHa: 0OgHa GUTKOMH-TPaH3aKLMs NOTpebNaeT
oKofo 660 KBT-4 (Digiconomist 2020), 4TO 9KBUBANEHTHO
06paboTKM AiaHHbIX, COCTOAT M3 1,1 MunAnapaa onTOBOMOKOHHbIX 2019), ana obecnedyeHns NATOro NoKoneHus ceaA3n TpedyeTtcs aKcnnyaTaumy 150-BaTTHOMO XONOAUbHUKA B TeYeH e
MapLupyTn3aTopos, 10 MUNIMOHOB PETPAHCIATOPOB MOOUBHOMN 60/blUee KONMMYECTBO aHTEHH, YTO YBENUYMBAET CMNPOC Ha npPUMeEpPHO BOCbMM MecsLieB. Ecnn 6bl BUTKOWH 6bIN CTpaHow,
cBAay 1 200 MUNNIMOHOB MHTEPHET-«CoeaANHNTenNe» (Bordage anekTpoaHeprnio. C 4G undpoBble yCTPONCTBA OGHOBPEMEHHO TO ¢ noTpetneHnem 60-80 TBT-4 OH 3aHAN 6bl 38-e MeCTO Mo
2019). SHepronoTpedneHre TeNeKOMMYHUKaLUWOHHbBIX CETENR NOAKOYAIOTCSA K OAHOMY 91EMEHTY MHAPACTPYKTYPbI (BbIlIKE
B 2020 roay coctaBmno okono 200-550 TBT-4, a BbI6pOChI COTOBOW CBsI3K), KOTOpas NepefaeT AaHHble Ha CNeayHoLLyo
NI coctasunu 200-250 maH T CO,e (BKNKOYan saTpadeHHoe BbILLUKY 1 Tak fanee. MNpu nogkmtoyeHnn K 5G ycTpoincTea u
Ha NPOM3BOACTBO NPMEOPOB). Ha hasy ncnonb3oBaHKs 060opyfoBaHWe 6yayT B3aUMOAENCTBOBATL C HECKObKUMM
TeNeKOMMYHVKaLUWOHHbIX ceTel npuxoantes 90% oT obLyero BbILLKaMMW COTOBOW CBA3W W APYror MHPPaCTPyKTYpPOK
o6bema BbIGPOCOB NapHUKOBbIX ra3os (Bieser et al, 2020). 0HOBPEeMEHHO. TpaAnLUMOHHbIX LLEHTPOB 06paboTKM faHHbIX
6yfeT HeAOCTaTOYHO AN 06ecneyeHns Takon BO3SMOXHOCTY
* KoHeuHble ycTpoiicTBa: NCMOIb30BaHVE KOMMbIOTEPOB, NOAKIOYEHVA N BPEMEHN OXMAAHWA. [INA YyMEHbLUEHNA BPEMEHN
HOYTOYKOB, NNAHLWETOB 1 CMapTHOHOB NPUBOANUT K BbIGPOCY OXunaaHvA noTpebyeTcsi ropasfo 60/blue LLeHTPOB 06paboTKM
aononHuTenbHbix 900-1100 meTpuyeckux ToHH CO,e. Ha [aHHbIX; MHOTME 13 3TUX «MUKPOLIEHTPOB 06PaboTKM AaHHbIX»
NPOV3BOACTBO U TPAHCMOPTUPOBKY KOHEYHbIX YCTPONCTB pacnosnoXeHbl MPSIMO Ha rpaHuLLax CeTn (T. €.y OCHOBaHWs
npvxoanTcst 6onee 50% Mx BbIGPOCOB NapHWKOBbLIX Fa30B, v 3Ta BbILLKW COTOBOW CBSI3M), YTO MOXET MPUBECTU K YBEIUYEHWIO
umdpa MoxeT BospacTy (Bieser et al. 2020). o6LLero sHepronoTpeénerus cetv Ha 150-170 npoueHTos K 2026

rogy (EMFSA 2019).
»  5G: NoCKONbKy 4YacToTbl 5G MOryT nepeaaBaTbCs TOMIbKO Ha

KOPOTKWMeE pacCTOAHNSA, HeGOMbLUME BbILLKM COTOBOW CBA3M B noknage rosoputcs, 4To cetu 5G Bo ®paHumm

pa3MepoM CO CpeAHUit YeModaH Heo6X0AMMO OyaeT pa3mellaTb OTBETCTBEHHbI 3a BbIOGPOC B aTMocdepy OT 3 4O 7 MUNINapAoB
Ha paccTostHuK 250 MeTpoB Apyr OT Apyra. [ns paboTbl Takow A0MONHNTENbHbBIX TOHH CO,, 4TO cocTaBndeT 1-2% TeKyLnX
Avelikm Tpebyetca oT 200 go 1000 BT MowHoCTM. XOTHA B pamkax Bbl6pocoB (PpaHuwma, Haut Conseil pour le Climat 2020). B

5G TpebyeTcst MeHblLIe SHEPrUK ANs nepefadun Kaxagoro b, [IONONHEHVE K HOBbIM CETEBbIM TPeBOBaHMAM, HOBOE MOKONEHME
4yeM Ans nepefadn ¢ ucrnonb3osaHneM 4G (GSMA 2019; t3n MOGUbHBIX YCTPOWCTB, CNOCOBHOE NoAAep»KMBaThb 5G, JOMKHO

ABTOpPCTBO (hoTo: Shutterstock.com

PaHHee npeaynpexaerve,

0Bble NpobnemMbl 1 NEPCNEKTUBb HAYYHbIVI OTAEN



AHAJIUTUYECKUNA

0630p

noTPebneHnto aNeKTpoaHeprnm Mmexay benbrueit n ABcTpueit.
C 37 MunavoHamu TOHH BbIBPOCOB YrNEKUCNOro rasa bUTKOMH
3aHsN 6bl MecTo Mexay Hosoi 3enanavent n Vipnanaven
(Kamiya 2019; Digiconomist 2020). VipaH peLunn 3anpeTuTb
NpPOV3BOACTBO OBUTKOMHOB, Tak Kak 13-3a 9TOro npotecca
BO3HMKNa HexBaTka anekTpoaHeprum (Turak 2021). Takoe
3HauYUTeNbHOE BAMSHME CBA3AHO C BbIOOPOM METOA0OMMM
MalHWHra 6UTKOMHOB. He BCce TexHoMornm 6ok4yeriHa TpebyroT
TaKOro KoMMyecTBa aHepruun. AnbTepHaTVBHbIE LMMPOBbIe
BaNtOTbl CO34at0T TOKEHbI APYrUMM CNOcO6amMm 1 MOTOMY
TPeOYIOT MeHbLLIE SHEPTUN.

* becnunoTHoe BOXAEHMeE: XOTst aBTOMOGUIM C 6ECTIUIOTHBIMM
TEXHOMOrMsAMU BCe ellle HaXOAATCSA Ha paHHel cTaaun
pa3paboTKM, pacLUMpeHme NX UCNONb30BaHNS CYLLECTBEHHO
YyBENNYNT NOTPEBHOCTU B MPOMYCKHOM CNOCOBHOCTN MOBUNBHOM
CBA3N 1 HTepHeTa. [oacymTaHo, 4To ynpaBaseMblil aBTOHOMHO
aBTOMOOWMb reHepupyeT OT YeTblpex 10 BOCbMW TepabaiT
[aHHbIX B 1eHb 1 3arpyxaeT B 061ako 25-250 rurabaiiT gaHHbIX
B yac (Kallenbach 2017; it-daily 2021).

ABTopcTBO (oTo: Shutterstock.com

PaHHee npeaynpexxaeHue, Hoeble ﬂ[)()(’)ﬂ(}Mh\ M nepcnekTnebl

ABTOPCTBO (poT0: beneH [Jecme3oH

Kakue Mmepbl npeanpuHuMatoTca?

B oTpacnu pacTeT BHUMaHMWe K o6LleMy LindpoBOMY crefy, a
TakXXe MHTepec K MOUCKY SKONOMMYECKM YCTONUMBDIX PELLEHWIA ANs
rno6anbHON LndpoBu3aLmm:

+ 06s3aTenbcTBa B 0611aCTU HYNEBbIX BbIGPOCOB: KPYyrHble
onepaTopbl 06/1a4YHbIX BbIYMCIEHWI 1 LIEHTPOB 06paboTKM
[aHHbIX, B TOM 4ncne Amazon, Google n Microsoft, a Takxe
6o/1ee Mefkue 1 HalMoHanbHble MpoBaiaepbl, MPUHANK
06a3aTeNbCTBa MO AOCTUXKEHMIO Lienelt B 061acTi HyneBoro
cokpallleHnst BbI6pocos K 2030 rofy unu paHee (Stramski
2020). MHOr1e 13 HUX y>ke NPUHAK onpeaeneHHble Mepbl,
Takune Kak KpymnHble MHBECTULMK B BETPSIHbIE TYPOUHbI
1 (DOTOSNEKTPUYECKME YCTAHOBKM. MHOIe KoMnaHmm
KOMMEHCHPYHOT CBOM BbIGpOChI CO,, Hanprmep, HBECTUPYA
B TEXHOJOMMK COKpaLLeHnsa Bblopocos CO, niu meTaHa
WY B MPOEKTbI peEreHepaTUBHOMO CeNbCKOro X03sIMCTBa U
necosoccTtaHoBneHus (Apple 2020; RegenNetwork 2021).

+ [lepemelleHmne KpynHbIX cepBepHbIX hepM: HeKoTopble
KOMMaHMM MNOTHOCTbHO NEPEHECN CBOU CepBepHble (hepMbl B
paioHbl, 6oraTble BO30GHOBAAEMbIMU UCTOYHMKAMU SHEPT N,
Takue kak Hopeerus.

° [MoBTOpHOE UCNONb30BaHUE Tena: HEKOTOPbIE LEHTPbI
O6pa6OTKVI OaHHbIX Ha4asln NPOEKTbI, HarpaB/1€HHble Ha
NMOBTOPHOE MCMOIb30BaHUeE Terna, BblAeAEMOro B npouecce

2

oxnaxaeHns, Ana oborpeBa 6Msnexallmx 3aaHnia
(Borje 2019).

MoBbiweHne aHeproaeKTUBHOCTU: 3DHEKTUBHOCTb
3Ha4YMTeNbHO BO3POCa Ha BCEX YPOBHSAX TEXHONOrMK. Tak
HasblBaeMble «runepmacluTabHble»? LeHTpbl 06paboTKM
[aHHbIX, HaNpuUMep, 3Ha4YUTENbHO MOBbLICUIN COOCTBEHHYHO
9HeProaddOEeKTUBHOCTb.

MexxayHapoaHble MUHULUaTUBbI: 3e/ieHas LUnppoBas
JAeknapaymsi EC: 26 reHepanbHbIX AMPEKTOPOB KOMMaHWM
noanucanu Jeknapaunto B NoaAep>KKY 3eNeHOM 1 LndpoBoi
TpaHchopmaumn EC. BaauaTb ceMb cTpaH EC nutoc ete 2
rocyfapcTBa-yfieHa noanvcany aeknapaumto EC, 06a3biBatoLLyto
MNX BO3MNaBUTb 3e/1eHy UMM POBYHO TpaHCHopMaLmio.
«LInpposmsaums 451 yCTONYMBOro pa3BuTus — Hayka kak 4acTb
amanora» (D4S): 9To HOBasi eBponelickas nccnefoBaTebcKas
rpynna, KoTopas 3aHMMaeTCcA pa3paboTKON NPOrpecCBHOro
BMAEHUS UMDPOBMU3aLMK, CNOCOOCTBYIOLLEN IKONOrMYECKOM 1
counanbHON yCTOMYMBOCTU. [TpOEKT HanpaB/ieH Ha yCuneHune
Hay4YHO-NOSINTUYECKOro ANCKypCa nyTemM rnpoeseaeHns
BCECTOPOHHEr0 aHanM3a BO3MOXHOCTEW, PUCKOB 1 BapuaHTOB
ynpaBeHnsa B OTHOLIEeHWN LMdPOBM3aLMMA 1 YCTOMYMBOrO
pasBUTHUS.

rMI’IepMaCU.ITa6Hb\e CeTn — 3TO BblYUCNNTENbHbIE CETU ANA COBepLUeHNSA MacLUTabHbIX

BbluvcneHuit B chepe 06nadHbIX BbIMUCIEHWIA 1 60NbLUMX AaHHbIX. VIHbpacTpyKTypa
runepMacLliTabHbIx ceTel CrpoeKTUpoBaHa TakiM 06pa3oM, YTO CTaHOBUTCS BO3MOXKHA
ropu3oHTanbHas MaclTabrpyemocTb. COOTBETCTBEHHO, FMNepMacLLTabupyemMble

LI0/] o6ecneynBatoT 04eHb BbICOKUIA yPOBEHb NPOU3BOAUTENBHOCTYM U NPOMNYCKHON
CMNOCOBHOCTK, @ TakKe Co3A4atoT U3BbITOYHOCTb.

HAYYHbIM OTAEN
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Kakue BbiBOAbI CneayeT caenatb Npu
pa3paboTKe NOITUKU?

O4eBMAHO, YTO LMDPOBM3aLMA OTKPbIBAET MHOXECTBO
BO3MOXHOCTeN A1 06beAnHEHWS NtOAEN, MPOEKTOB W naew.
TeHAeHUWs o4eBNAHA, MO3TOMY 3KOHOMMKA (DOPMUPYETCS BOKPYT
3TUX HOBbIX TEXHONOMMK. OIHAKO AMst TOro, YTOo6b! LMbpoBM3aLms
cama no cebe He NpeBpaTUIach B 9KONOMMYECKYHo Npobaemy,
NOMIUTUKK, KOMMNAaHWKW, NOCTaBLUMKN YCYT 1 NONb30BaTENN MOTYT
NpeanpuHATb pasnnyHble Mepbl U CTUMYAUPYIOLLME AENCTBUS:

»  [pou3BOACTBO 3/IEKTPOIHEPIUN: YCKOPUTb BHEAPEHMWE U
NpeAocTaBUTb MHHOOPMALMIO O BO3OGHOBASAEMbIX MCTOYHMKAX
9Hepruun ans otpacne VIKT, Bktovast NnponsBoauTesnei
n cepBepHble GepMbl. Cloa OTHOCUTCS TakKe NOKYyMKa
cepTndrKaToB, NOATBEPXKAAIOLLMX BbIPAabOTKY BO30GHOBNAEMOW
aHeprum.

*  9konorusauusa uenoyvku noctaBok UKT: ynyymnTs ynpasnexHue
LiernoyKoit nocTaBok cekTopa VKT, 0CO6EHHO B TOM, UTO
KacaeTcst 00bIYN pPefiKO3EMEIbHbIX MUHEPaoB 1 MeTassoB,
nepepaboTKM 3NeKTPOHHbIX OTXOL0B 1 6€30MacHON yTuamMsaumm
TOKCUWYHbIX MaTepranos.

+  [poAoMKUTENbHOCTb XXU3HEHHOMO LUKNA: yBEeNNYUTb
CPOK CNy>K6bl CEPBEPOB U APYIrUX YCTPOWCTB, UCMOSMb3YS
SBOJIFOLMOHHbIN AM3aiiH 1 MOAENN LIMKIIMYECKOM 9KOHOMUKN,
4YTOb6bI 06ECNEUNTb MOAEPHU3ALIMIO N BOSMOXHOCTb
3aMeHbI KIOYEBbIX KOMMOHeHTOB. O6ecneynTs NOBTOpHOE
MCNoNb30BaHWe UK NOHYHO NepepaboTKy Npu BbIBOAE U3
aKcnyaTaumn.

«  OxnaxkgeHue: yMeHbLLUNTb KONMYECTBO KOHAMLMOHEPOB,
HEOB6XOAMMbIX N5 cepBePHbIX hepM, U MOBTOPHO MCMONb30BaTb
BbleNsieMoe TENIo ANa ApYrux Lenei.

+  Uudposoi Mycop: NpusbiBaThb Nofb30BaTeNeil 1 yupesxaeHns K
yAaneHno HeUcnonb3yeMoro COAEPXKMMOro 06/1a4Horo
XpaHWauLla nnu apxmeaumn nHGopmMaumuy Ha BHeLLHWe AUCKMY,
KOTOPbIE OTK/IOYEHbI MPU ANTUTENBHOM XPaHEHWUN.

* 5G: N3y4nTb NPpENMYLLIECTBA N HEraTUBHbIE NOC1eACTBNA
9TOW HOBOW TEXHOMOTMW, @ TaKXe afibTEPHATUBbI, Takme Kak
BbICOKOCKOPOCTHbIE ONMTOBOJTIOKOHHbIE Ka66ﬂM.PaCCMOTpeTb
BO3MOXXHOCTb YCTaHOBKM OZIHOW CETU aHTEHH, KOTOpble MOTryT
COBMECTHO MCMNOJIb30BaTbCA Pa3/IM4HbIMK OnepaTopaMu,
4TOG6bI YMEHbLWNTb KOTMYECTBO aHTEHH, TEM CaMbIM CHM>XaA

PaHHee npeaynpexxaeHue, Hoeble HF)O(,)F\OMM M nepcnekTnebl
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KOMIMYeCcTBO HEOBXOAMMOrO 060PYA0BaHWS, a Takxe
paavaLnoHHoe 0byydeHue.

+ TlMoBepeHue B UIHTepHeTe: LMPOKOMACLUTaBHOE BHEAPEHWE
3KOJIOrMYeCKN OTBETCTBEHHOMO NoBefeHUs B VIHTepHeTe
MHOMMMM JIIO[IbMM UMEET XKN3HEHHO BaXKHOE 3HaYeHne s
60pb6bl C U3MEHEHMEM KTMMATa U COAENCTBIUS YCTONYNBOMY
pasBUTUIO. ManeHbKue Liary, Takme Kak OTK/o4eHe BUEO BO
BPeMs BUPTyaNibHOW BCTPEUU, CHUXKEHWE KayeCcTBa MOTOKOBbIX
CEPBUWCOB, COKPALLIEHNE UTPOBOIO BPEMEHU, OrpaHnyeHmne
BPEMEHM B COLMaNbHbIX CETAX, OTNPaBKa MeHbLLIEro KonmyecTsa
3M1EKTPOHHbIX NMUCeM (1 6e3 HEHYXXHOrO KONMPOBaHWs), yaaneHue
31EKTPOHHbIX MUCEM W HECYLLIeCTBEHHOIO KOHTEHTa B 061a4HbIX
CNy>K6ax XpaHeHUs UM OTMeHa NOAMMUCKM Ha CTIMCKM PacChbIKK,
MOTYT 3HaUNTENbHO CHU3UTb BO3AEMCTBUE HA OKPYIKAIOLLYHO
cpeay 1Ucnonb3oBaHus MHTepHeTa.

+  KpunToBanioThbl: C/ieflyeT OLEeHUTb CTPYKTYPY TEXHONOI Wit
KpunToBasntoT. MpaBuia 1 NoUTUKA HEOBXOAUMbI 4719
onpefeneHnsa T1na Ncnosib3yemblx TEXHOMOTM 1 CBA3AHHbIX C
HUMW NOTPEBHOCTEN B 8/1EKTPOSHEPTUN.

+  LUudposble nacnopTa NpoAyKToOB: B HACTOsLLee BPeMS B
EC paspabaTbiBaeTcsi KOHUEeNUMs UMdpoBoro «nacrnopta
npofykTa». B Hem ByfeT cofepykaTbcs Undposas nHdopmaums
0 NPOVCXOXAEHWUN NPOLYKTA, CPOKE CMY>K6bl, COCTABE,
3KOJIOrMYECKOM W YrIepOAHOM Clefle, BO3MOXHOCTAX
MOBTOPHOIO UCMOMb30BaHUSA, PEMOHTA U AEMOHTaxa, a
TaK>Ke obpalleHnm nocsne NcTedeHnsa cpoka rogHOCTU.
PasnunyHble BapvaHTa nacnopTta NnpoaykTa 6yayT 4OCTYMHbI A5
NpeanpusTUiA, NPaBUTENbCTB U NOTPeBUTENEN.

* [ocypapcTBeHHble 3aKynKu akonornyeckun yuctbix UKT: no
Mepe TOro, Kak NpaBUTENbCTBa 1 MeXAyHapOAHble OpraHunsaLunm
06HOBNAKOT COBCTBEHHYO MHDpacTpykTypy KT ans ynyduenns
CBOWX YCNYT WX NpeofoneHns umdpoBOro pas3pbisa,

OHW AOJIXKHbI CllejoBaTh NepeoBol MpakTKe B 061acTy
aKosiormyeckm Ymctbix VKT,
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BbiBoabl

PacTyLumit noTeHuman MHTepHeTa 1 UMbPOBbIX MHCTPYMEHTOB
COMPSKEH Kak C MpenMyLLecTBamMu, Tak 1 ¢ npoénemamu. C ogHOM
CTOPOHbI, OHM COKPaLLatoT NOTPEBHOCTb B MOE3AKaX; CHMKAOT
3aTpaTbl Ha MOHWUTOPWHT 1 0OBMEH AaHHbIMU 1 HHOPMaLMEN;
o6ecneyrBaloT COBMECTUMOCTb U, ClIelOBaTENbHO, CBA3b MeXAY
cepBepamyi; NpeasiaratoT AaHHbIe MOYTH B PeXMME peanbHoro
BpPeMeHUN ANS YNYHLWEHNSA HALWUX PELLEHN UK 418 CO34aHMs
YMHbIX FOPOAO0B C Lienbto 6onee ahHeKTUBHOrO CNONb30BaHNS
BO306HOBAAEMbIX MCTOYHUKOB SHEPTUM NPU UX BHEAPEHWN; @ TaKxKe
OHW MO3BOAIAOT NErKo 0B6LLATLCA C APY3bSMU U CEMbEN MO BCEMY
Mupy. B 6nmkariwem 6yayLemM oHU NpeanoXaT HoBble MOAXOAb!

1 peleHnst AN MHOTMX akTyanbHbIX COLMANbHO-9KONOMMYECKMX
BOMPOCOB.

C Apyroit CTOPOHbI, BO3AaeicTBMe UndPOoBOM MHPPACTPYKTYpb!

Ha OKpY>KatoLLyto cpeay NpeacTaBAseT Cepbe3Hyo yrposy ans
Hallel nnaHeTbl 1 6yayLIMX NokoneHuin. CNpoc Ha AparoLeHHble/
pefKue MeTansbl, Heo6XoanMble AR NPOM3BOACTBA U
3Ha4YUTeNbHOro NOTPebIeHNs SHeprun Ans ynpasneHns
NHMPACTPYKTYPOWA, NMpeAcTaBNseT cob0i cepbe3Hyto Npobemy,
€Cnv Mbl HaMepeHbl MCMob30BaTh LMdpoBM3aLmto Ans 60pbbbl
C MBMEHEHWEM KmaTa 1 CHM3WUTb Hallle BO3JeiCTBME Ha
OKPY>KaloLLyHO cpeay.

ECTb BO3MOXHOCTW, KOTOPbIMW CleayeT BOCMNONb30BaTLCSA, 1
MHOM1e KOMMaHWU AeNCTBUTENBHO MHBECTUPYHOT B 9KONOrM3aLmto
CBOWX NpeanpuaTuit. OfHaKo TPebytoTCs fanbHENLWMe yCunus,
ocobeHHo npu nepexofe Ha 100% BO30OHOBSIEMbIE UCTOYHUKN
3Hepruu, oNTUMK3NPOBAHHbIE CUCTEMbI OXaXAEHNs LLEHTPOB
06paboTKN AaHHbIX ¥ NOBTOPHOE MCMOMb30BaHNE NPON3BEAEHHOMO
Tenna, a Takxke 6/y matepranos. MoTpebunTensm Heo6xo4nMMo
aflanTupoBaTb CBOE NoBefeHNe B VIHTepHeTe B LieNsx yMeHbLUEHNS
COBCTBEHHOrO OHMalH-cNeaa: MeHblUe BUAEO C BbICOKMM
paspeLleHneM, MeHbLLE BPEMEHN B VIHTEpPHETE, YacToe yaaneHue
SNEKTPOHHOW MOYTbI 1 COKPALLEHNE NCNONb30BaHNS 061a4HOr0
XpaHunuLia ana doTorpaduii n 9NeKTPOHHBIX MUCEM.
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