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B HacTos11ee BpeMs pa3padaThIBAIOTCS IPOPLIBHBIE MHYOPMALVOHHO-KOMMYHUKAL[IOHHBIE
TEeXHOJIOTMY, CBsI3aHHbIe ¢ TaKTIIbHBIM VHTepHeToM (Tactile Internet) i moaHBIM HOTpysKe-
HIEM B BUPTYa/lbHYIO PealbHOCTD. VIX peannsanmsa oXXumaeTcs B CIeAyIoLieM fecATUIETUN,
HO yKe ceifdac HeoOXOMYIMO IIPeIBIJIeTh BO3MOYKHBIE COLMAIbHO-Teorpadydeckye NocIes-
cTBuA 310ro. Hambonee KpUTUYHBIN MapaMeTp HOBBIX TEXHOTOIMII — 3aflepyKKa CUTHAJIA.
ITosToMy Ha OCHOBe aBTOPCKOII 6a3bl HAHHDBIX O TMHUAX SMEKTPOCBs3K OblTa paccuMTaHa
3afiep>KKa CUTHaIa MEXAy BceMu ropogamm makpopernona Cubupyu un JaabHero Bocroka.
C y4eToM TOTO, YTO KOMIIAHMY — Te€HepaToOpbl HOBBIX YCIYT IO MPOPBIBHBIM TEXHOMOTUAM
OymyT pasMelaTbcs B TOPOfiaX WM MX CKOIUICHVIAX C YUCTIEHHOCTDBIO HaCelIeHUA He MeHee
0,25 MJIH 4ell., a peanm3alysi HOBBIX TEXHOIOIMII OyleT BO3MOXKHA IIpK 3ajiep>KKe CUTHasIa
mo 1 mc, BoifeneHa 21 nudposas armomepanys roponos. [TokasaHo, 4TO peannsanus mpo-
PBIBHBIX TeXHOJIOTHIT TPUBeEfieT K HOBOMY IM(bPOBOMY HEPaBEHCTBY, KOTZla TAKTU/ILHbIN VIH-
TEpHET B IIOTHOM 00beMe MOXeT OBITb HOCTYIIEH TOMbKO IIPUMMEPHO B IIOTIOBMHE TOPOJOB,
U KOCHeTCst HeMHOrUM 6071ee 80 % BceX ropoykaH Makpoperuona. OmpeniesieHa pernoHanbHas
crienuduKa peaans3alyy IPOPHIBHBIX TEXHONOTWII B a3MaTCKON yacTu Poccun, mpossiaio-
IIAsCsl B OTCYTCTBUM HOBOrO IjndpoBoro HepaseHcTBa B KemepoBckoit 0671. u Pecrry6mm-
ke Xakacys, B He3HaUUTeTIbHOM (MeHee 5 %) HepaBeHCTBe B OMcKoil 1 ToMckoit 06macTsx,
a TaK>Ke B HEBO3MOXXHOCTY IIPEIOCTaB/IeHNA YCIyT TaKTU/IbHOTO VIHTepHeTa B IecTu perno-
Hax Cubupu u Janpaero Bocroxa.

Kntouesvie cnosa: nudpoBoe HepaBeHCTBO, CBA3HOCTb IPOCTPAHCTBA, CETh MEKTPOCBSI3H,
3afiep)KKa CUTHA/IA, TaKTWIbHBIN VIHTepHeT, nmdpoBas armoMepauns ropogos, Cubups,
HanbaN BocToK.

* CraTbsA MOATOTOB/IEHA ITpU GMHAHCOBOI NoAnep>kke OTeeHNs TYMaHUTAPHBIX U 0011eCTBEHHbIX
Hayk PO®V B pamkax mpoexra Ne 17-03-00307-OT'H «Onenka conmanbHO-TreorpaduuecKx nocaefcTBui
HapyLIEeHUA CBA3HOCTY MHPOPMAIMOHHO-KOMMYHMKALIOHHOTO IIPOCTpaHcTBa Poccym».
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1. BBemenue

O6o6maromiee yrepxenue Y. Tobnepa, caenanHoe B 1970 I. 1 Ha3BaHHOE «IIEPBBIM
3aKOHOM reorpadum» (BIOC/IEACTBUM YIOMMHABIIeeCs APYTMMU MCCIefOBaTeIsIMU KaK
Tobler’s first law, i TFL), rmacut: «Bce cBA3aHO cO BCeM OCTaAbHBIM, HO OypKaime
BeI[M CBsI3aHbI CUIbHee, YeM oThaneHHbie» (Tobler, 1970, p.236). 9to YTBEpPKAeHue OT-
paXkazo CyTb NMIPOCTPAHCTBEHHOTO aHaN3a, CGOPMUPOBABIIETOCA B MEPHOT, «KOMIYe-
CTBEHHOII peBomoLun» B reorpaduu. [Tocnenosasias 3aTeM paguKaabHass PeBOJIIOLV
B 9TOJI JVICHUIUIMHE TIpVBeIa K PasMbIBAHMIO MTOCTY/IaTa 06 YMeHbIIEHNN B3aMMOfieil-
CTBUsA 00'bEKTOB 110 Mepe UX yfaneHus apyr ot apyra (Harvey, 1982). ITapannenbHo pas-
MBIBa/IIICh KTACCHYECKNe IMpefcTaBaeHNs o reorpadudeckoM mpocrpancTse (CMupH:-
ruH, 2016). [lanpHeiie coObITHSA, CBSI3aHHBIE C paclipocTpaHeHneM VIHTepHeTa 1 1O-
sIBJICHVeM BO3MOXKHOCTY MIHOBEHHO IlepefaBarh Oosblve 0O0beMbl MHPOpPMALMy Ha
3HA4YMTE/IbHBIE PACCTOSAHNUSA, HOATONKHY/IM HEKOTOPbIX MCC/IeffoBaTeIell c/ieflaTh MOCIIel-
HOe 3asiBjIeHye 0 «koHLe reorpadum» (Graham, 1998; Greig, 2002). OgHaxko HoBeliLIVe
paspaboTKy B 06/1aCTH BUPTYAIbHOI PeabHOCTYU VM MHTEPAKTMBHBIX IPUIOKEHNII JIs
abOHEHTCKUX YCTPOMCTB ceTy 5G, KaK 3TO HM IapafoKCalbHO, peabuINTUPYIOT BIUA-
HII€ PACCTOSHNSA Ha YeTOBEYeCKYIO e TebHOCTD, a IPUOIIDKAIOMIAsACS 3110Xa OO/IbIINX
HDaHHBIX (IPeMMYILECTBEHHO IeOfJaHHbIX) NPUBENET K PeHeCCaHCy reorpaduieckoro
npocrpancta (branya, 2017b).

Ecmt ocHOBHOI 06'beKT MCCIIelOBaHMA B COIMIATTbHO-9KOHOMIIECKOII reorpadmm —
TeppUTOpMA/IbHAS OpPraHN3aINs 00IecTBa, TO He0OX0AMMO CHOPMYIMPOBATD IIPEACTaB-
JIeHMe O COOTBETCTBYIOMIE) OpraHN3aluy HOBOr0 — MH(OPMALMOHHOTO — 00IIecTBa.
B manHOIT cdepe MO3HAHMSA HACTONIBKO MHOTO HEM3BECTHOTO, YTO 9TO CIIOCOOCTBOBAJIO
3apOK7IEHII0 HOBOTO HAyYHOTO HAIIPaB/IeHNA — MHPOPMAIVIOHHO-CETEeBOI reorpadum
(Bbranyua, 2015; branya, 2016), KOTopoe HalelleHO Ha M3y4YeHue IpoLeccoB GopMu-
pOBaHMA TEPPUTOPMATBHON OpraHmsanyy mHGopMaumoHHOro obmiecTBa. Takad Ha-
L[e/ICHHOCTb IIPMBeJIa K IIOCTAHOBKe CIIAYIOLell IPOO/IeMBl: KaK OLIEHUTb BO3JeIICTBIE
OyRYLIVX HPUHIUIINATBHO HOBBIX (IIPOPBIBHBIX) MH(OPMAIVIOHHO-KOMMYHMKAIIMOH-
HBIX (MH(OKOMMYHMKAI[MIOHHBIX) TEXHO/IOTMI Ha (YHKLUMOHMPOBAHNE YeTOBEYeCKUX
COOOIIeCTB B IIPOCTPAHCTBE.

ITpu peanusanyy MacumITaOHON 3afiadyl IMOAKIIOYEHMs K BOTOKOHHO-OHNTUYECKNM
JIMHWAM CBA3Y BCEX HACENIEHHBIX ITYHKTOB C 4MCIOM XuTenen ot 250 go 500 gerr., mmo-
craBeHHol B DeepanbHoM 3akoHe oT 3 ¢deBpansa 2014 r. Ne 9-O3 «O BHeceHUM us-
MeHeHmit B DepepanbHplit 3akoH “O ¢BA3KM » YCIYroil LIMPOKOIOIOCHOTO HOCTYIIA
B VIHTepHeT OyzeT oxBaueHo 97 % Hacenenus Poccuiickoit @epgepannn. Torga mpumep-
HO K 2025 1. B Poccun pemmnrest mpo6nema 1 poBoro HepaBeHCTBa (B COBPEMEHHOM
noHumMannu). OZHAKO MOKa OYAyT IPOKIAaJbIBATbCA ONTOBOJIOKOHHBIC JTMHUU [0 IO-
cregHMX cen (4TOOBI peann3oBaTh B HMX BO3SMOXKHOCTD IIPEOCTAB/ICHNUSA IaKeTa YCIyT
cetr 2G/3G), B ropojjax ¢ MIWUIMOHHBIM HaceleHMeM YKe 3aIyCcTAT cety 5G, 4To mpu-
BeJleT K HOBOMY I pOBOMY HepaBeHCTBY. IIpy 3TOM CBA3HOCTD MOCENeHNiT U3MEHNT-
cs. Kak mmeHHOo — HemsBecTHO. [IoaToMy B cTaTbhe IpeficTaB/IeHbl pe3ynbTaTbl IepBOIl
HOTIBITKM UIeHTU(UIIMPOBATh CBASHOCTb HACETEHHBIX ITYHKTOB MOC/IE Peann3alyn Tex
MH()OKOMMYHUKAIIMOHBIX TEXHOIOTMII, KOTOpPbIE ellle TOMbKO paspabarbiBaioTcs. [yt
MICCTIeNIOBaHMA BBIOpaHBI TOPOfIa a3MaTCKol yacTu Poccun, MHGOKOMMYHMKAIIMOHHbIE
B3aMMOJIEIICTBIUA MEX/Y KOTOPBIMI OLIEHMBA/INCh 110 aBTOPCKOIT 6a3e JaHHBIX «JIMHUM
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aneKTpocBsi3u Poccuiickoit Pemepariyin», a coranbHble OCIEACTBISI HOBOTO LnppoBoO-
o HepaBeHCTBA — I10 JaHHBIM «PoccTata» O YMCTIeHHOCT HacCeIeH s MyHUIUITATbHBIX
obpasoBanuii (Ha 1 suBaps 2017 r.).

2. CBA3HOCTD IPOCTPAHCTBA

Ecnu HenpepbIBHOE MPOCTPAHCTBO NPEACTAaBUTD B BUJE JUCKPETHOI IMHEHO-Y3-
JIOBOJI CTPYKTYPBI (CETH), TO CBA3HOCTb IMIPOCTPAHCTBA MOYKHO BBIYMC/IATD IIPY IIOMO-
oy MaTeEMaTM4€CKOT o0 aIrapara Te€Opun I‘pa(l)OB. He Bl1aBaACb B OIIMCaHME pa3/INIHbIX
CBOJICTB CBA3HBIX rpadoB (Muxeesa, 1983; [Tonkos, 2000), oTMeTNM, YTO Ipy reorpadu-
YeCKOM U3y4eHUY NTHPOKOMMYHUKAIVIOHHBIX ceTeil (Branyma, 2016) TeopeTnko-rpago-
BBIII ITOAXOJ Hanbo/Iee IPYMEHNM Ha IIepBOM YPOBHE IIO3HAHNUSA CBA3HOCTH, KOT/ja U3y-
vaeTcst KoHurypaius cetn. Panee 6b1710 yctanosteno (branyna, 2017a), uro usyuamo
CBA3HOCTD y3JI0B CETY MOXKHO Ha TPeX YPOBHSX:

nepeuviti — pusndeckuii (IIpoCcTpaHCTBO KaK KOHPUTYpaLVs IVTHNUIT 97IeKTPOCBI3N),

6MOpoLi — SIKOHOMMUYECKMII (KaK OTHOIICHNUA MeX/ly OIlepaTOpaMi CB3N),

mpemuti — COLMANbHBI (KaK B3aMMOJIEVICTBIUA MEX/Y II0Tb30BATE/ISIMU CETH).

[Tocnenyrouye McCaefOBaHNA IPUBEIN K IIOHUMAHUIO TOTO, YTO CYLIECTBYET Yem-
éepmulii ypoBeHb — LMPPOBast CBI3HOCTD, IIOf, KOTOPOJ ITOHMMAETCsI CBOICTBO CETH
COXpaHATDb B3auMopelicTeye (MHGOPMALVIOHHBI IOTOK) MEX/y BCeMM y37IaMI IIPU UX
KJIacTepM3aLyy 110 TUITY IIPefioCTaB/IsAeMbIX IU(POBBIX YCIYT (MapaMeTpaM IIOTOKA).

B nuHeiHO-y3/10B0OI CTPYKTYPE, COCTOALLEN 13 TOPOJOB U COENVHAIOIINX MX JIMHNIA
97IEKTPOCBSI3Y, MOXKHO BBIZIEISITh TePPUTOPUAIbHbIE KIACTePhl KaK CKOIIEHMs O/IM3KO
PACIIOTIO>KEHHBIX MTOCETIeHNI, 00beHAEMBIX BOSMOXKHOCTBIO Pean30BaTh ONpefie/IeH-
HBIII TUII YCIyT. Bce MHPOKOMMYHMKAIMOHHBIE YCTYTH 1[e7leCO00pasHO pasie/inuTh Ha
ZIBa KJIacca:

1) IIOBCEMECTHDIEC, IPEAOCTABJIEHNE KOTOPBIX HE 3aBUCUT OT YIa/ICHHOCTN OTHOCU -
TE/IbHO TOPOJia — II€HTpPa FeHepaLuy YCIIyT;

2) NPOCTPaHCTBEHHO-pPACIpefie/IeHHbIe, KOT/la Ka4eCTBO YC/IYT 3aBUCUT OT OI130-
CTU K OTMe4eHHOMY ropoay-ueHTpy (TFL-o6ycnoBnenusie ycmyrn).

Janee paccMaTpMBaIOTCA TUIIBI YCIYT TOIBKO BTOPOTrO Kiaacca. B aToM ciyvae mpo-
VICXO[JUT «CTATMBaHMe» (aIJIoMepypOBaHyie, KIaCTepu3alyisa) HOCeeHN T K LIeHTPaTbHO-
My TOPOZY B CBA3M C BO3MOXKHOCTBIO ITONTYYaTh YCIYTHU ornpefeneHHoro Tumna. CooTBeT-
CTBEHHO, BHE TAaKMX arjloMepalnii, KOTOpble MO>KHO HasBaTb LM(PPOBBIMI, HaCETIEHUIO
HeJOCTYIIHO TapaHTMPOBAHHO BBICOKOe kKadecTBO obcmykmBanusa (Quality of Service,
QoS). Otcropa crenyer, 4YTO Hauu4dMe CBSI3HOCTY PacCMaTpyBAaeMBbIX OPOZIOB Ha (-
3'9eCKOM YPOBHE ellle He O3Ha4aeT MX CBA3HOCTb Ha IUQpoBoM yposHe. Ha xaxmom
U3 YIIOMAHYTBIX YeThIpeX YPOBHEN CYIIECTBYeT CBOS CBSA3HOCTD, U B HACTOAIIee BpeMs
HeU3BeCTHO, KaK OHJ B3aMMOOOYC/IOB/IeHbI. Pelenne aToil po61eMbl BO3MOXHO TOJb-
KO ITOCTIe MI3y4YeHMsI KaKTOTO YPOBHS, YTO BBIXOAMT 32 paMKM JJAHHOI CTaTbI.

3. HpOprBHbIe I/IH(i)OKOMMYHI/IKaIH/IOHHbIe TEXHOJIOTUMN

B xofie pasBUTHA YelOBEYECKOTO OOILIECTBA MEPUOAMYECKN CO3JAIOTCSA TEXHOTIO-
TUY, CYI[ECTBEHHO M3MEHSIOIIIe XV3Hb JIIOfIell I B 9TOM CMBbIC/Ie SIBJIAIOLINECs «IIPO-
poiBHBIMID (World. .., 2015). 1511 nHPOKOMMYHMKALMOHHOI cepbl B HACTOsIIee BpeMs
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OCHOBHOII TeHEPaTOP HOBBIX TEXHOJOTUI — KOHI[EMIMsI MEXMAIIMHHOIO OOMeHa WH-
dbopmanmeit M2M (Machine-to-Machine). Ha ee ocHoBe co3natoTcst VIHTepHeT Belueli,
VIHTepHeT HaHOBeIlell, TAKTU/IbHBIN VIHTepHeT, BUPTya/lbHas peasbHOCTD, HOMOTHEH-
Hasl peaJbHOCTb, ronorpaduyeckyie 3BOHKM, MHTEPAKTUBHbIE HMPUIOKEHMs I/ abo-
HEHTCKUX YCTPOICTB ceTnt 5G, «3/IeKTpOHHOe 3710poBbe» (e-health) n HekoTopsIe Apyrue
npopsiBHble TexHomornu (Handbook..., 2011; Martin, et al., 2016; ®oxun 1 Kupnuex,
2016; SIctpebosa u fip., 2016; Axmen u np., 2017).

Tunonornio mepevncIeHHbIX TeXHOMOTMII MOXKHO IPOBOAUTH IO PasHBIM OCHOBa-
M. OffHaKo celfyac 1, 0COOEHHO, B OyAyLeM, KOI/ja 9T1 TEXHOIOTUY HAdYHYT pean-
30BBIBAaThCsI, OCHOBHOE BHUMaHUeE CNIeAYeT YAeATb KauecTBy obcmyxuBanus (TuxsuH-
ckmit 1 boueuka, 2014). [Ina nHGOKOMMYHUKALMOHHBIX YCIYT U 06€CIIeYNBAIONINX UX
TEXHOJIOTMII OCHOBHBIMM mapaMeTpamy QoS sBI0TCS:

— CKODPOCTb TIepefaun nHGOpMaInL;

— VJIe/NbHBIL BeC IOTEPSHHBIX IIAKETOB;

— 3afiepKKa CUTHAa;

— mKuTTep (KomebaHMst 3ailep>KKI BO BpeMeH, OT aHIL. jitter — po>KaHMe).

B Hacrosimee Bpems B ceTsX 4G CKOpPOCTb Iepefiauy CUTHaAa HPUOTVKAETCS
K 1 T'6ut/c, 4TO y>Ke IO3BOJIAET peann3oBaTb MHOTVE pa3pabaTbiBaeMble IPOPHIBHbIE
TEXHOJIOTMY, a B OyayuieM (B cetsax 5G) oHa MoxeT foctuub 20 I'6ut/c. JanpHeiiiiee
pasBuUTHE CIIOCOOOB KOMMYTALM!U NAKETOB ¥ TEXHMYECKUX BO3MOXKHOCTEII Y3/I0B CBSI-
31 BO/DKHO CBECTM IIOTEpU U PKUTTEP K IpueMieMoMy MuHuMyMmy. OTciofa momayda-
eTCs1, UTO Hambomee KPUTUYHBI TTapAMETP CeTell AMEeKTPOCBI3M — 3afiep)KKa CUTHaIa
(nadopmanmonnoro noroka). Ommpasch Ha peKOMeHAAIVI0 MeXIyHapORZHOrO Coo3a
anektpocssasu (Recommendation..., 2011) y4muThIBaTh KpUTHMYeCKMe 3afilep>KKu B 1,
10 n 100 Mc, a Tax>Ke Ha IIPEMJIO’KEHIE Ha3bIBaTh IIEPBhIE [IBAa M3 YKa3aHHbBIX 3HAYEHMII
«CBEpXMaIoi» 1 «Masoi» 3agepxkoil (Kyuepsaseit n fp., 2016), MOXHO BBIJJeIUTD de-
ThIpe THIA NHHOKOMMYHMKALMOHHBIX YCIyT: 1) co cBepxManbiMu (o 1 Mc), 2) ManbMu
(1-10 mc), 3) 60omprunmu (10-100 mc) u 4) cBepx6ombuimmu (cBoitre 100 Mc) 3amepiKKa-
MU MHGOPMALMOHHOTO ITOTOKA.

4. 3apep>xka MHGPOPMALVIOHHOTO IMTOTOKA

3ajlep)kKKa CUTHa/lIa 3aBUCUT OT CPelbl ero pacrnpocTpaHeHysa. OHa MUHMMasbHA
Py PacIpOCTPAHEHMN CBeTa B BaKyyMe. B COBpeMEHHBIX CeTsIX /IeKTPOCBSI3U CUTHAII
PacCIpOCTpaHAETCA IO CIeLMATbHBIM KabelTbHbIM JTMHUAM (B OCHOBHOM OIITOBOJIOKOH-
HBIM ¥ MEJHBIM), @ TAK)Ke B BO3[[YIIHOJ Cpefie ¥ KOCMIYECKOM IIPOCTPAHCTBE (COTOBas,
panmopereliHas 1 CIyTHUKOBasA CBA3b). [lepenada MHGOPMaLMOHHOTO IIOTOKA 11O BOJIO-
KOHHO-OIITMYeCKUM JIMHISIM CBSI3U B HacTosIee BpeMs Hanbosee adpdekTuBHa, TaK Kak
IPOUCXOAUT C HaVIMEHBIIIEN 3aePHKKOIL.

PacuetHast 3ajep)kka MHPOPMAIMOHHOTO MOTOKa T ompepensercs o ¢Gpopmyrie
(Ky4epssblit u fip., 2016)

T=Rt+06,

rie R — paccrosiHue, KM; T — 3aJlep>KKa, CBs3aHHas ¢ pU3MYECKMMU OrPaHNYEHUSIMU
IO Tlepefaye CUTHAajA, MKC/KM; © — 3aJiep>XKKa, BHOCUMAs TeXHUYECKUMU CPeiCTBaMMU
CBSI3U, MKC.
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COBepIHeHCTBOBaHI/Ie TEXHOJIOTUN IIE€pENAIN CUTHAJIA BENET K TOMy, 410 @ CTpEMUT-
Cs K HY/IIO. B ONITOBONIOKOHHBIX MMHUAX T = 5 MKC/KM. OTCIOfa CrIefyeT, YTO MCKOMOe
3Ha4YeHJe HMKAK He MOXeT ObITh MeHee 5R MKc. VIMEHHO OHO MCIIONb3yeTcs flanee Jiis
pacdeTa 3afjep>kKkyi MHGOPMALMOHHOTO IIOTOKA IO KpaTyaiilieil ONTOBOIOKOHHON JIN-
HIM CBA3Y MEX/Y KaXK/I0M IIapoii TOPO/IOB.

J71st KaXk[Ioro roposja — LieHTpa reHepaLyy HOBBIX YCIYT MOXKHO BBIIE/IUTD YeThIpe
30HbI 3HaYeHuit 1. B 6mypkaiiiiei K KOMIIaHUM-TeHepaTopy 30He OyzieT BO3MOXKHO IIpe-
IBOCTaB/IATb BCe YeThIpe TUIIA YCIYT, B CIEAYIOLell — BCe YCIYTH, KpOMe YCIyT IIepPBOro
TUIIA, B TPETbEN — YCIYIU TPEThEro U YeTBEPTOrO TUIIA, B IIOC/IEHEN 30HE — TOJIbKO
yCIIyTu 4eTBepTOoro tuma. [IockompKy 6y/eT HEBBITOSHO CO3[aBaTh KOMIIAHUY — TeHe-
PpaTOpbl HOBBIX YCHyI‘ B Ka>XJOM He60}IbIlIOM HaCeJIECHHOM HyHKTe, TO yKa3aHHbIe 30HbI
11e71eCO00PasHO PacCUUTHIBATD TOJNBKO OT TOPOKOB € OOJIBILIOI YMCTEHHOCTBIO Hacese-
HuA (MOgHOCTHI0). Ecnm ncxomuts u3 Toro, 4to 3deKT armoMeprpoBaHsi TOPOIOB 3a-
IYCKaeTCsl OTHOCUTETIBHO LieHTpa (s1pa), B KOTOPOM Ipo>KuBaeT He MeHee 100 ThIC. Yert.,
U TIPOSABIIAETCS TP 0O1Iell YncineHHocTr Tropoxkan 6omee 250 toic. (Iomsn, 1988), To
IJIs1 TIpEefBapUTE/IbHBIX PACYeTOB MOYKHO MCIIONIb30BATh 3TH IIOPOroBble 3HadeHus. bo-
Jie€ TOYHbIC BbIYMCJIEHNA BO3MOXXHDBI B 6y,[[yHJ,'eM TOJ/IPKO IIOC/IE peann3anny NMJI0THOTO
BHEIPeHMsI OTMEeYEeHHBIX BBILIIe IPOPBIBHBIX TEXHONOT WL, KOTa ITOSIBUTCS BOSMOXXHOCTD
HOJICYUTATh CTOMMOCTD T'€Hepalyii HOBOJ YC/IYTH U €€ OKYIIaeMOCTb IIPU IIpefjoCTaBIe-
HUY OIIpefielIeHHOMY YVCITy XKUTeJIell B IIpefiefiax 30H CO CBEPXMaJIoi M Majloil 3a/jepiK-
K0T MH(POPMAI[MOHHOTO TIOTOKA 13 AZpa.

5. MeToanka uccieqoBaHus

CBSA3HOCTDb TOPOZIOB a3MaTCKoii YacTy Poccum B yacTu mpemocTaBieHNs YCIyT 4eT-
BEpTOro TuUma yxxe cymjectsyer. OcTajbHble TPM THUIIA YCIYT Pa3OMBAIOT e€AVHYIO VMH-
(HOKOMMYHMKALMOHHYIO CETh HAa MHOXECTBO IIOficeTeil (KIMKOB, KIaCTEPOB, arioMe-
paumit), BHyTpU KaXX/I0il 13 KOTOPBIX IOAJEP>KUBACTCS CBSA3HOCTb IOPOJIOB, HO MEXAY
HOZICETSIMU TAKOIl CBASHOCTM HeT. UTOOBI M3YYNTh BO3MOXKHOCTb BHEIPEHMsI YCIYT CO
CBEpXMasIoii 3a/iepKKoii (IIepBbIit TUIL), TPEJIATaloTCs IBa MOAXO/IA K BbIIe/IeH N0 -
POBBIX arJIoMeparuit:

1) korpma 3ajiepXXKy CUTHajIa PAaCCYUTHIBAIOT OTHOCUTE/NILHO SfIpa,

2) KOIfa ee pacCUMTBIBAIOT MEXAY 0007 Iapoil TOPOKOB BOKPYT sAApa.

Hanee paccMaTpUBaEeTCA TONBKO NEPBbIT MOAX0J. IIpy 3TOM IIOgYepKHEM, YTO €C/IN
IpaHNIa KIACCMYECKON arjioMepannuy MPOBOAUTCA IO M30XpOHE 1,5-4acoBoil TpaHC-
noprHoit focrynHoctu Anpa (Ilonsan, 1988), To rpanuna unudpoBoit armoMepanuy — o
M30XPOHe 3afIePXKKU CUT'Haa ot sAapa B 1 Mc. Takum 06pa3oM, IpaHNLIbI 30H peaj3aiyn
YCIYT BTOPOT'O ¥ TPETHETO TUIIA COOTBETCTBOBaNMM M30XxpoHaM 10 1 100 mc.

Ist BoienieHus UQPOBBIX TOPOICKNX aIIOMepaLyil IpeajaraeTcs aaropuTM, co-
CTOAIMIA U3 C/IE[yIOIINX IIaroB:

1) M3 MHOXeCTBa aHaMVM3UPyeMbIX TOPOJOB BBIOMPAIOT OfiMH (PO WU ropoj —
LIEHTP HOTEHI[MAaTbHO aryioMepanyn) ¢ HanboIbllelt YMCTEHHOCThIO HaCeTeHIs
(1O He MeHee 100 ThIC. YeTL.);

2) mo 6ase HaHHBIX O NMHUAX IMEKTPOCBSI3U PACCUUTHIBAIOT 3a[|eP>KKy CUTHa-
Jla OT BBIJIEJICHHOTO Ha Iare 1 sipa o BCeX OCTaBLIMXCs FOPOOB (Ipy Hamu-
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MY HECKOIbKMX MApLIPYTOB MEXAY ABYMs TOPOfiaMi BBIOMPAIOT KpaTdaiimit
M3 HUX);

3) OTHOCHUTENIbHO OIpefie/IeHHOTO Ha Iare 1 Aapa ycTaHaBIMBAIOT 30HBI CO CBEPX-
MaJIbIMU, MaJIbIMI, OOTIBLIVIMM ¥ CBEPXOO/IbIIMM 3afepPyKKaMy MHPOPMALIMOH-
HOTrO II0TOKa. Jopojia B 30He CBepXMaJIbIX 3aJjePiKeK, T. €. pacIlO/IO>KeHHbIe B IIpe-
Jefax M30XPOHBI 1 MC 3a[jep)KKM CUTHA/Ia OT TOPOJa-LeHTpa, NPEeABapUTEIbHO
BK/TIOYAIOT B M POBYIO aI/IOMEPALIVIO;

4) HpOBepsIIOT CYMMAapHYIO YVMCIEHHOCTb HaCeleHUs sipa ¥ TOPOLOB-CIIyTHUKOB,
BBIIE/IEHHBIX Ha Imarax 1 u 3. 3Ty ropoja BKIIOYAIOT B aI7IOMepaINio, eC/II Ipe-
BBILIEH YCTAHOBJIEHHBIN NOPOT B 250 ThIC. )KUTENIEN; B TAKOM C/Iy4ae ApO arjio-
Mepauuy MCKIIOYAKT U3 MHOXECTBA aHA/IU3UPYEMbIX TOPOJOB I IEPEXONAT
K IIary 5; B IPOTUBHOM Cry4ae (Korga HaceseHue MeHee 250 TBIC. Yesl.) BO3Bpa-
LIAIOTCA K 1Iary 1;

5) waryu 1-4 MOBTOPSIOT 1O TeX 0P, IOKa He 3aKOHYATCSI TOPOJja — IIeHTPBI IIOTEH-
ITMa/TIbHbIX ar}IOMepauMﬁ{; IIpy 3TOM Ka)K,T_[bII‘/'I pa3 ropoza-CiiyTHIUKM, BOIIEOINe
B paHee BbIfIe/IeHHbIe aI7IOMepally, BK/IIOYAIOT B pacueThl Ha marax 2 u 3. Ecin
JI0 HOBOTO sI/jpa 3a/iep>KKa CUTHa/IA OyJeT MeHbIIle, YeM JI0 IPeAbIAYIero ropo-
Ha-1eHTPa, TO TOPOJ-CITY THUK BK/ITIOYAIOT B HOBYIO aIJIOMepaunio (B IPOTUBHOM
CIydae OH OCTaeTCs B IPEXXHEN arIoMepalivi).

6. lludpoBas cBA3HOCTH TOPOLIOB

[lna mpoBemeHMsi pacyeToB ObUIa COCTaB/IeHa MaTpulla pasmepa 226X226, rae
226 — 9TO 4KCIIO TOPOJOB B asumarckoit yactu Poccunm Ha 1 suBaps 2017 r. (Uucnen-
HOCTb..., 2012). MexXay Kax/i0il IIapoil TOPOLOB ONpeNe/IAAca KpaTdailllinii MapupyT
MH(OPMALMOHHOTO IIOTOKA M PAcCUMTHIBANIACh 3aflep>KKa CUTHAjIa IO IPUBENEHHON
BbILIe popmyrte. [lanee cpefyt Bcex ropofioB ObIM BbIeneHbI 37 (B HUX NPOXMBaIo 60-
nee 100 TbIC. 4el.) KaK IOTEHIMAIbHbIE Siipa aroMepanyii. VI3 Hux y 21 6pum ropo-
[a-CIYTHUKU C CYMMapHOJ 4MCTIEHHOCTBIO HaceseHus 6oee 250 ThIC. 4el., MOIAAk0-
1¥ie B 30HY 3aJlepyKKM curHazia 1o 1 mc (ta6m. 1). B atu udposbie armomepanyy Bomm
10 noreHumanpHbIX Axep (AHrapck, ApreM, AunHck, bepack, buitck, Haxonka, Hedre-
IoTaHCK, [IpokonbeBck, CeBepck U YcCypuiicK) B cuty UX 61mM30CTy K 60/1ee KPYITHBIM
ropogaM. OctaBumecst 6 norennuanbHbIx sAuep (Koisvur, Hoseiit Ypenroit, Hopuibcek,
Hos6pbck, Ilerponasnosck-KamuaTckuit n Py61oBck) He MMeny [OCTaTOYHOTO YMCTIA
TOPOJIOB-CITyTHUKOB, (POPMUPYIOIINX CKOIUIEHVE C OOIIeil YMC/IeHHOCTbI0 HACe/IeHNs
250 ThIC. Yen. B Ipefienax 30HbI C 3afeP>KKOI CUTHama o 1 Mc.

Boiienennble nu¢poBble aroMepanyy MOTEHIMAJTbHO TOTOBBI K peaau3alun
B UX Ipefenax NHPOKOMMYHUKAIIMOHHBIX YCIYT CO CBEPXMAIOil 3aiep>KKOJl CUTHAIA.
OpHako Ha CerofgHA OTCYTCTBYIOT U TaKue YCIyTH, M KOMIIAaHUM — T'eHepaTOphl 3TUX
ycnyr. ITostomy 21 nudposas armoMepanys B OyaymieM MoXeT OBITh paclIMpeHa Ha
CYeT NOSIB/IEHNsI HOBBIX TOPOJIOB 1 IIPOK/Ia/KM 60/lee KOPOTKUX JIMHUI CBS3YU IO IIO-
ceJIeHM1, He BXOJALINX B arioMepanyn. He MCKII049eH 1 pOCT YMC/IEHHOCTH HaceleHNUs
OCTABIINXCS IOTEHIVA/IbHBIX SAl€P U X TOPOOB-CIYTHIKOB, 4TO IpUBeReT K popMu-
POBaHNIO HOBBIX arnoMepanuii. Bnomxe jomycTnmo, 4To rocygapcTso 6ymer cyocnam-
pOBaTb BHepeHMe MPOPbIBHBIX MHPOKOMMYHUKAI[MOHHBIX TEXHOJIOTUII B IIOCE/IeHM-
AX, YUC/IEHHOCTb Hace/leHNsA KOTOPhIX MEHbIIE IIOPOTra, 3aJlaHHOTO B MCCIEOBAHNIL.
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Tabnuya 1. Tndpossle armoMeparyy a3uaTckoit yactu Poccun

Arnomepanusa Yucno ropoxkan | MakcumanbHas
Topon
(6es smpa arnomepamm) Ha 01.01.2017 3a7iepyKKa
Ne HasBaune (TbIC. YerL.) CUTHAJIa, MC
1 HoBocnbupckas  |Beppck, Vckutum, O6b, Toryuns, 1869,6 0,91
Yepenanoso, bonornoe, Yynpim, Kaprar
2 Kpacnospckas AunHck, JKenmesHOTOpcK, 3e1eHOropcCK, 1441,9 0,92
CocHoBO6OOpPCK, [JUBHOTOPCK,
bopopuHo, Yap, 3ao3epHblit
3 Omckas Tarapck, Vicunpxynp, Kamaunuck, 1269,9 0,85
HassiBaeBck, Trokanmuck
4 Hosokysneuxas IIpoxonbesck, MexpypedeHnck, 1169,9 0,83
Kucenesck, benoso, Ocnaunkm, MpICKH,
Tamrrarom, Iypeesck, Kanran, Camanp
5 BmaguBoctokckaa | Yccypmiick, Haxonka, Aptem, bomburoit 1134,3 0,83
Kamenp, [Taptusanck, ®oxnno
6 UpxkyTckas AHrapck, Yconbe-Cubupckoe, 1071,0 0,84
Yepemxoso, lllenexos, CroaaHKa,
CBupck, batikanbck
7 bapnaynbckas Buiick, Hopoanraiick, 3apuHck, Aneiick 985,7 0,83
Tromenckas SAnyroposck, pbur, Taspa, 914,7 0,93
3aBOfOYKOBCK, TypuHck, Tammia
9 KemepoBckas Jlennnck-Kysnenxmit, IOpra, 876,0 0,84
bepesoscknit, Mapumnck, Tomku,
IlonbicaeBo
10 Tomckas Cesepck, Anxepo-CymKeHcK, ACHHO, 801,2 0,73
Tarira
11 XabapoBckas Bupobumxkan, Basemckuit 703,5 0,87
12 CypryTckas Hedreroranck, Koransim, ITbitp- X, 632,1 0,90
Jlanrop
13 Ynau-YusHckas I'ycunoosepck, IlerpoBck- 476,3 0,95
3abaitkanbckuit, babymkny
14 Hmwxnesaprosckaa [Mernos, Jlanremnac, Pagy xubiii, 469,2 0,83
Crpexesoii, [Tokaun
15 Ab6akaHckas Yepnoropck, Munycnnck, CasgHOropck, 401,6 0,96
Ab6asa, Copck, ApTeMOBCK
16 Brarosemjenckas  |Bermoropck, CBo60HbII, PailunXmMHCK, 373,4 0,84
3aBUTUHCK
17 YurmHcKasa — 347,1 —
18 SAxyTckas IToxposck 317,1 0,39
19 IO>xHO- Kopcaxos, Xonmck, [Jonnuck, Heenbck, 291,9 0,93
CaxanmHckas Anusa, Tomapn
20 KomMmcomonbck- Amypck 289,9 0,27
AMypckas
21 bparckas Buxopeska 252,9 0,15
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TeMm He MeHee yCTONYMBOCTD CUCTeMbI pacce/ieHus B asuarckoit yactu Poccun, orpa-
HIYeHHOCTD (efiepanbHOro GMHAHCUPOBAHMA U HEBO3MOXKHOCTD YMEHBIINTD 3a/jePiK-
Ky HIDKe 5R MKC IpefoIpe/e/IsloT MOTeHIIMaTbHOEe CYIeCTBOBaHIE B MaKpOPEroHe
B 2020-x rT. He 6071ee 21 undpoBoit armoMepannmn.

7. O6¢cyKaeHne pe3yibTaToB

Crenmduka pasMelieHNs TOPOIOB B a3MaTCKON YacTu Poccynm TakoBa, 4TO 607b-
MMHCTBO LU$POBBIX armoMepariuit (15 13 21) pacmonoskeHbl B TIABHONM IMOMTOCE pac-
cenmeHNA BAOMb TpaHCCMOMPCKON SKee3HOMOPOXKHO MAruCTpamy C OTBETBIEHMAMNU
Ha TEPPUTOPUM C ITOBBIIIEHHO! IVIOTHOCTBIO HaceleHusA. BHe 3Toi OI0Chl HaXoATCA
camble Masble (110 YMCIeHHOCTV Hace/eHNs; cM. Tabn. 1) armomepanun fxyrcka, IOx-
Ho-CaxanuHcka, KoMmcoMmonbcka-Ha-AMype 1 bparcka, a Taxoke iBa CKOIITIEHUA TOPOJIOB
B XaHTbI-Mancuiickom AO (cMm. pucyHok). [Ipu aToM B armomepanyy UUThI cyLiecTByeT
TOJIBKO AAPO, a JAKyTcK, KoMcoMomnbck-Ha-AMype 1 BpaTck MMeIoT TOIbKO IO OTHOMY
rOpOAly-CIOYTHUKY, YTO IO3BOJIAET PAaCcCMAaTpMBaTh UX KaK IOTEHLMAIbHbIE CKOIJIEHNS
WM KBasyarmoMepanuy. YTo kacaeTcs aryoMepanmii-MIUIMOHHUKOB (IepBble HIeCTb
HOMepOB B TabO. 1), To oHM cocToAT U3 6-11 roponos. 6 arnomepanuii (bapuaynbckas,
Upxkytckas, KpacHosipckas, HoBocubupckas, Cypryrckas u ToMckas) MMeIOT BTOpoe
anpo (Topog ¢ uncioM >xureneit 6omee 100 ThIc.), a BragnBocTOKCKast — JOIOMTHUTENTBHO
Tpu sAppa (B Yecypuiicke, Haxonke n Apreme).

B ornmume oT KmaccMyecKMxX arnomepanuii, BbIfIeNIA€MBIX IO BPEMEHM TpaHC-
HOPTHOM JOCTYIHOCTH sifipa Ipy MasTHMUKoBoN Murpanvu (ITomsan, 1988), uudposoe

Puc. Pacripepienenne nyudpoBbIX aroMepalyii o TeppUTOPUN asyaT-
ckoit gacTu Poccun:

1 — appo (1eHTp) aroMepanum, 2 — ¢ YUCIOM XuTeneit 6omee 100 ThIC.,
3 — menee 100 ThIC. YesL.; HOMepa arjioMepanuit cM. Tabm. 1
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CKOII/IEHVI€ TOPOOB HE 3aMbIKA€TCA B I'paHMIaX afIMNHNUCTPATUBHO-TEPPUTOPMNATIbHDBIX
eqyHNI. B asmarckoit yacty Poccun BeIenieHo 7 TpaHCTPAaHMYHBIX arJIoMeparuit:

1) TiomeHckas (BkIO4aeT yeTblpe ropoga CeepmrioBckoit 061, — Vp6ur, Tasny,

Tamuny n Typunck);

2) Abaxanckas (ApreMoBck 1 Munycunck u3 KpacHosipckoro xpas);

3) Tomckas (Anxepo-Cymxenck u Tarira us Kemeposckoii 0611.);

4) HwxueBaprosckas (Crpexxesoit u3 Tomckoit 061.);

5) Owmckas (Tarapck n3 HoBocnbupckoit o611.);

6) Ymau-Ynauckas (ITeTpoBck-3abaitkanbckuit 13 3ab6ailkaabCKOTO Kpas);

7) Xabaposckas (bupobupmxan).

9TO MPOM3OLIIO MOTOMY, YTO AJiA IepedMCIeHHBIX OpPOJOB 3aJepKKa CUTHA-
Ja OT Afpa U3 COCeTHEro peryoHa MeHblIlle, YeM OT I[eHTpa CBOeil afMUHUCTPATNB-
HO-TEePPUTOPUATBHON eNUHULBl (MCKIIOYeHNe — He SBAAIIUICT AAPOM LEHTP
EBpeiickoit AO). CpaBuenne knaccudecknx (ITonsu n CennBanosa, 2007) u yudpo-
BBIX (CM. Tabj. 1) armoMeparnuii IO3BOJIAET IIPUITH K BBIBOAY, YTO BTOpPbIE MHOTO-
qycieHHee 1epBbIX (21 mpotus 10 wau 14, ecny yuyuThiBaTh 4 IOTEHIMAIbHBIE AI/Io-
meparun B 2002 1.), a KaXgoe obpa3oBaHue B 30HE CBepXMasoit 3afep>Kku nHpop-
MAaIlJIOHHOTO IIOTOKa BKJIIOYaeT OOJIblliee YMCIIO TOPOJOB, YeM B COOTBETCTBYIOLIE
K/IaCCUYeCKoil armoMepanuu. Ecny onmpaTbcs Ha OLEHKY COCTaBa TOPOACKUX aro-
Mmepanuit Cubupu no manusiM 2008 1. (Jlekciora, 2010), To B 8 armomeparnusax (Ho-
Bocubupckoir, Omckoir, HosokysHenkoit, KpacHospckoit, Vpkyrckoii, bapuayib-
ckoit, Tomckoit u KemepoBcKoit) HaCUUTHIBAIOCHh 27 TOPOJIOB, a B COOTBETCTBYIOLINX
8 nudpossix arnomepanusax 2017 r. — 60 ropogos (cm. Tabmn. 1). Ilpu atom pacxoxe-
HIE B TOJaX OIeHK! BIMA/NIO B OCHOBHOM Ha YJCJIEHHOCTDb Hace/leHN:, a He Ha YUCIIO
TOpOZIOB.

OreHKa CBA3HOCTY TOPOROB a3MaTCKoOi YacTy Poccyy mokasanma, 4To peanmsanys
B OymylleM NPOPLIBHBIX MH(POKOMMYHMKAIIVIOHHBIX TEXHO/IOTUII IpUBENET K HOBOMY
ppoBoMy HepaBeHCTBY. C y4eTOM CTIOKMBIIVXCS CUCTEM PACCENICHUS U 37IEKTPOCBS-
31, IpYU TeHepalyy HOBBIX MHPOKOMMYHMKAIIVIOHHBIX YCIYT 13 21 AApa, TaKTVIbHBII
VIHTepHeT M mpyrue yCayru cO CBepPXMA/bIMM 3aJlep>KKaMyl CUTHama OYAyT JOCTYITHBI
B 114 ropogax (cM. puc. ¥ TabJL. 1, rjie IPUCYTCTBYIOT 4 TOPOJa, HAXOAALIECs BHE paccMa-
TPMBaEMOro Makpopernona). B ocrasmuxcs 112 ropogax takue ycnyru OyAyT HeIOCTYII-
HBI B [IOJIHOJ Mepe (BMecTO 0OMeHa TaKTVJIbHBIMM OLYIIEHUAMU B PeXJMe PeabHOTO
BpeMeHM IIPUIETCs VICIONb30BaTh 3aIMCh TaKTIUIbHOI MHpopManyn). Ceifdac CIOKHO
IPOTHO3MPOBATDb YAEIbHBIN BeC XXUTe/ell 9TuX 112 roposos B 00IeM 4yc/ie TOpOXKaH
MaKpOpermoHa, Ho, €C/ii OMpaThcs Ha JaHHble «PoccTaTa» Ha Hayaso 2017 1., OH MOXeT
coctaButhb 18,7 %. TakoBa mpefgBapuTenbHasA OLIEHKA COLMAIBHON 3HAYMMOCTY HOBOTO
11pPOBOro HepaBeHCTBA MeXLy Topofamy asuarckoit yacty Poccun. ITpu nepexope ot
MaKpOpernoHa K OTHEbHBIM pernoHam uppoBoe HEPaBEHCTBO MIPUHUMAET HECKOTBKO
VHbIe 3HAYEHMsI, OTPA’KAIOLIVie perMOHaNbHYI0 criennduky (tadi. 2). B gByx pernonax —
Kemeposckoit 0671. 1 Pecrry6/mke Xakacus — HOBBIE YCTYTY OyyT ZOCTYIIHBI BCeM TOpO-
YKaHaM, eltle B IBYX (B Omckort n TOMCKOIT 06/1aCcTSIX) MMM CMOTYT BOCIIO/IB30BaThCs1 O0tee
95 % ropofCKIX )XUTENEN, a B IIeCTH (Pecnme/IKI/I Asrrait n TeiBa, KamuaTckuit kpait, Ma-
raflaHckas o611, SImano-Heneuxuit u UyKoTcKuil aBTOHOMHBIe OKpPYTa) OHY CTAaHYT BO-
o6uie HepocTynHbL. CeBepHee 63° C. II. HU B OZHOM ropojie He Oy/ieT IIOTHOLEHHOTO TaK-
TUIBHOTO VIHTEpHeTa, 4TO HpefoIpenensieT HeoOXOAMMOCTb paspaboTKy Cliel{uaaIbHO
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Tabnuya 2. IloTeHIaNbHAs JOCTYITHOCTh NHPOKOMMYHMKAI[VIOHHBIX YCITYT
CO CBepXMa/IbIMU 3a/iep)KKaMM B PerMoHaXx a3uaTckoil yactu Poccun

Yucmo ropofioB, B KOTOPBIX flonst ropoican peruona ( %)
Ha 01.01.2017, 11 KOTOPBIX
Pernon B MepeneKtBe yoryri B IIEPCIIEKTUBE YCIYT
HOCTYIHBI | HEFOCTYIHBI | TOCTYIIHbI HEJOCTYIHBI
Pecrry6muka Anrait 0 1 0 100
AnTaitckmit Kpait 5 7 78,3 21,7
KemepoBckas 067acTb 20 0 100 0
HoBocubnpckast 06mactb 10 4 94,3 5,7
Owmckas 06macTb 5 1 97,8 2,2
ToMmckas o6macThb 2 96,7 3,3
TromeHcKasA 061acTh 3 2 83,2 16,8
XaHTbI-MaHCUIICKNIT aBTOHOMHBIN 10 6 75,3 24,7
oxpyr-IOrpa
SAmano-Henenxnit aBTOHOMHBIN OKPYT 0 8 0 100
Bcezo no 3anaonoii Cubupu 57 31 86,1 13,9
Pecnry6nmka Bypstus 3 3 89,3 10,7
Pecniy6nuka ToiBa 0 5 0 100
Pecniy6nuka Xakacus 5 0 100 0
3abarikanbCKuil Kpait 8 70,6 29,4
KpacHosapckuii kpait 11 12 74,2 25,8
VIpkyTckasa obmacTp 10 12 78,3 21,7
Bcezo no Bocmounoii Cubupu 31 40 76,1 23,9
Pecniy6muka Caxa (SIkyTys) 2 11 62,5 37,5
Kamwyarcknit kpait 0 3 0 100
IIpumopckmii Kpai 7 5 85,6 14,4
XabapoBcKuit Kpait 4 3 93,9 6,1
AMypckas 061acTh 5 5 80,4 19,6
Marapanckas 061acTb 0 2 0 100
CaxanmHcKas 001acThb 7 8 80,1 19,9
EBpeilickas aBTOHOMHas obmacTh 1 1 89,4 10,6
YyKOTCKMIT aBTOHOMHBII OKPYT 0 3 0 100
Bcezo no [lanvnemy Bocmoxky 26 41 76,1 23,9
Wroro 114 112 81,3 18,7

crparerun MHQOKOMMyHMKanmoHHoro pasputus Cesepa Cubupu u Jlampaero Boc-
TOKa C (efepanbHBIM (GMHAHCMPOBAHUEM CO3JJAHMA Afep KaK MMHUMYM B XaHTBI-
Manucuiicke, HoBom Ypenroe, Hosi6pbcke, Hopunbcke, Maragane u IlerpomasioBcke-
Kamyarckom.

3akiroueHue

PaspabarsiBaeMble B HACTOsIIIlee BpeMsi IPOPbIBHBIE MHPOKOMMYHMKAIVIOHHBIE TX-
HOJIOTUH, CBA3aHHBIE C IIOJTHBIM IIOTPY>KE€HNEM B BUPTYaIbHYIO PeabHOCTD, ellle HU Pa3y
He OLICHMBA/INCh C IO3MLIMYU COLMAaIbHO-TeorpadpuyecKux OCIefCTBUI UX pealnusalui.
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ITepBas MOMBITKA TAKOJ OL|EHKM, ONMMPAIOIAsICsA Ha aBTOPCKYI0 06a3y JaHHBIX O JIVMHMU-
AX 97IeKTPOCBA3N, GOPMYIy pacueTa 3afep>KKi MHPOPMAIVOHHOTO MOTOKA U JaHHbIE
«Poccrara» 0 4MCIeHHOCTY HaceleHNs, I03BO/IN/IA Ha IIpuMepe 226 TOPOLIOB a31aTCKOM
vgacTty Poccyn mokasare npennocsuiky GopMupoBaHuA B OyfylieM HOBOTO LU(pPOBOTO
HEepaBeHCTBA, KOTOpoe OyfeT TPYAHO IPEOROIeTb B CUIY CIOXKMBIIMXCS CUCTEM pac-
CeleHNsA U 3MeKTPOCBA3U. PacdeTsl mokasamm, 4yTo 112 ropofos, KoA KOTOPBIX B 4MC-
JIEHHOCTU BCEX TOPOXKaH MAaKpOpernoHa cocraspnseT 18,7 %, He CMOTyT IIOTy4aTh HOBbIE
MH(OKOMMYHUKAIIVIOHHBIE YCITYTY CO CBEPXMAsION 3afiep>kKKoit u3 21 Afpa, Tak Kak Ha-
XOZIATCS BHe IM(POBBIX arnmoMepanuii, opMupyeMsIx aTuMu sApamu. Takum o6pasom,
CBSIBHOCTb TOPOJIOB, CYLIECTBYIOIAsA B Mpefie/ax arloMepalnii 1 OTCYTCTBYIOIas BHE
UX, CTABUT 3afja4y CO3JaBaTh B HeOOMbIINX TOCeTIEHNAX AMpa (LeHTPbl) KOHI[EHTPAINK
KOMIIaHMII — T€HEPATOPOB YCYT, IepefaolNX CUTHA CO CBEPXMaIbIMM 3aleP>KKaMIL.
B 9TOM Cry4ae 4MCIeHHOCTb Hace/leHus OymeT HybKe IMOPOTOBBIX 3HAYEHMII, 3aJaHHBIX
B IIPOBeleHHOM JMcciefoBanuu (B agpe 6omee 100 ThIC., a BO BCell ar/loMepaly — CBBI-
e 250 Tbic. yen.). Co3faHme CTpaTerny MMHMMM3ALNY I111ppOBOro HepaBeHCTBA B a3M-
arckoit gactu Poccnn 3a cyeT cyb6cuapoBaHus AeATeNbHOCTY KOMIIAHUIT — TeHeparo-
POB YC/IyT B HeOOIBIINX rOpoax — Aeno 6yayiero. Uto kacaeTcst O/yDKaImX UCCIIER0-
BaHMII 110 JAHHOJI ITpo6/IeMaTyKe, TO UX C/eflyeT HallpaBUTh Ha aHAIN3 pacIpee/ieHNs
IIOCEJIKOB TOPOJCKOTO TUIIA U CEMbCKUX MOCENIEHNUIT MEXK/Y BbIJI€TIEHHBIMU 1nbpoBBIMU
arJoMepanysAMy, YTOObI ONIPeleNINTDh YNCTIeHHOCTh BCETO HacelIeHNA B 30HaX CBepXMa-
JIBIX 3afIepKeK CUTHAJIA, a He TOIbKO YMC/IEHHOCTb TOPOXKaH.
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Currently, breakthrough information and communication technologies are being developed,
related to Tactile Internet and full immersion in virtual reality. Their implementation is ex-
pected in the next decade, but now it is necessary to foresee the possible socio-geographical
consequences of such implementation. The most critical parameter of new technologies is a
signal delay. Therefore, based on the author’s database on telecommunication lines, the mag-
nitude of the signal delay between all the cities of the macroregion of Siberia and the Far East
was calculated. Based on the fact that generators of new services for breakthrough technol-
ogies will be located in cities or congestions of cities with a population of at least a quarter
of a million people and the possibility of implementing new technologies with a delay of up
to 1 millisecond, digital urban agglomerations have been singled out. Twenty-one digital ag-
glomerations are identified. It is shown that the implementation of breakthrough technologies
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will lead to a new digital inequality when the Tactile Internet in its entirety can be accessed
only in about half of the cities and will touch just over 80 percent of all the townspeople. The
regional specifics of the implementation of breakthrough technologies in Asian Russia are
revealed, manifested in the absence of a new digital inequality in the Kemerovo region and the
Republic of Khakassia, insignificant (less than five percent) inequality in the Omsk and Tomsk
regions, and in the impossibility of providing tactile Internet services in six regions.

Keywords: digital inequality, connectivity of space, telecommunication network, signal delay,
Tactile Internet, digital urban agglomeration, Siberia, the Far East.
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