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AHHOTanus. AKmya/abHocmb. B coBpeMeHHON KapTorpaduu HenpepbIBHO MPOUCXOAUT BHEAPEHNE MepeIOBBIX IUPPOBBIX
TEXHOJIOTHH, MOBBIMIAIINX Ka4eCcTBO U BOCTPEOOBAHHOCTh KapTorpadudeckoi npoaykunu. OJHUM M3 TaKUX WHHOBAL -
OHHBIX HANPaBJIEHNUH SBJISETCS TEXHOJIOT U JOTIOJHEHHONW PeasbHOCTH, C TIOMOILIBI0 KOTOPOH MOXKHO PacCIIMPUTh COAEepKa-
HUe KapThl, UCII0/Ib3Ysl 3JIEKTPOHHbIE MOGUJIbHBIE YCTPOMcTBa. PacnpocTpaHeHUIO JONOJHEHHONW peaslbHOCTH CIIOCOOCTBY-
eT LIMPOKOe NMPOHUKHOBEHNEe CMapT(OHOB U BbICOKOCKOPOCTHOTO MOGUJILHOI'O UHTEPHETA He TOJIbKO B KPYIIHBIX TOPO/ax,
HO U B CeJIbCKOM MEeCTHOCTH, a TaKXKe CHI)KeHHe CTOMMOCTH 3JIEKTPOHHBIX YCTPOUCTB U yC/IyT. B 3aBUCMMOCTH OT Hampas-
JIeHUsI IPUMeHeHHsI JIOTNI0JIHEeHHON peaslbHOCTH B KapTorpaduu MeHsieTCsl TOAX0/| K BbIOOPY NIPOrpaMMHOTO U aliapaTHOIo
obecnevyeHus. Lesb: MpoaHaJIU3UPOBATh U CUCTEMATHU3UPOBATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTMU JIONOJHEHHOU pe-
aJIbHOCTH B KapTorpapuu. 06sekmul: TeXHOJIOTHH JJ0II0JHEHHON peaJbHOCTH B KapTorpaduu, TeXHUYECKHe CPeJCTBa J0-
MOJIHEHHOW peaJbHOCTH U MX KOMIIOHEHTbl. Memodsl: KOHTEeHT-aHaIu3 UHPOpMaLMY 110 TEXHOJIOTUAM, allllapaTHOMY U
HIPOrpaMMHOMY 06ecreyeHHIO J0M0JIHEHHON peaslbHOCTH B KapTorpaduu. Pezy1bmamel. [IpoaHaIu3upoBaHbl alnapaTHo-
IporpaMMHble Cpe/iCTBa JO0NO0JHEHHON peaJbHOCTH B KapTorpaduu. [IpessioxkeHbl BapuaHThl paboThbl € JOMOJHEHHOH pe-
aJILHOCTBIO B BU/IE CLieHAPHBIX MJIAHOB JJIS TPeX CNoco60B MPUMEHEHUs JJONOJHEHHOH peaJlbHOCTH B KapTorpaduu: Map-
KepHOH, 6e3MapKepHOH M NMPOCTPAaHCTBEHHOW TEeXHOJIOIMH. BblJeseHbl MUHHMMaJIbHbIE TeXHHYeCKHe TpeGoBaHUA paspa-
GOTYMKOB JIJISI UCIOJIb30BAHMS CYILIECTBYIOUIUX KapTorpado-HaBUTallMOHHBIX MPUIOXKeHUH. PaccMoTpeH psfi 1udpoBbIX
Cpes AJIsl peaIM3alvK 3JIEMEHTOB JIOTIOJIHEHHONW peasbHOCTH B KapTorpaduu, OTMeyeHbl IPerMyIlecTBa KaXKA0H U3 HUX.
CocTaB/ieHa CTPYKTypHas CXeMa THUIIOBOr'O alllapaTHO-NPOTPAMMHOI0 KOMILJIEKCA CUCTEMBI JONOJHEHHOW peasbHOCTH B
kapTorpa¢uu u reouHpopmaTtrke. CcTeMaTU3MPOBAHbI BU/IbI IATYUKOB, KOTOPble 06ecrneYrBaloT pelleHue reouHpopma-
[IMOHHBIX U KapTorpadpuiecKrx 3a/1a4 C UCI0JIb30BAHUEM TEXHOJIOTHH JIOTIOJTHEHHOHN peasbHOCTH.

KinrwueBblie ci10Ba: UMMepCcUBHOCTD, J0NOJHEHHAA peaJbHOCTb, TEXHUYECKUE CPeJCTBa, CUCTeMa KpUTepUeB, TeMaTHuye-
ckue KapThbl, AR-npuoxenue
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Abstract. Relevance. In modern cartography, the introduction of advanced digital technologies is taking place continuously,
increasing the quality and demand for cartographic products. One of such innovative directions is augmented reality
technology, with which you can expand the content of the map using electronic mobile devices. The spread of augmented
reality is facilitated by the widespread penetration of high-speed mobile Internet not only into large cities, but also in rural
areas, as well as the reduction in the cost of electronic devices and services. Depending on the direction of application of
augmented reality in cartography, the approach to the choice of software and hardware is changing. Aim. Analysis and
systematization of the technical means and technologies of augmented reality in cartography. Objects. Augmented reality
technologies in cartography, augmented reality technical means and their components. Methods. Content analysis of
information on technologies, hardware and software for augmented reality in cartography. Results. The authors have
analyzed hardware and software tools of augmented reality in cartography. They proposed the options for working with
augmented reality in the form of scenario plans for three types of augmented reality in cartography: marker, markerless and
spatial technologies. The minimum technical requirements of developers for the use of existing cartographic and navigation
applications were highlighted. The paper considers a number of digital environments for implementation of augmented
reality elements in cartography. The advantages of each of them were noted. The authors compiled a block diagram of a
typical hardware-software complex of an augmented reality system in cartography and geoinformatics. They systematized
types of sensors that solve geoinformation and cartographic tasks using augmented reality technologies.
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BBegeHue

CerojHst Bce dalle 3BYYHUT MOHSATHE «UMMEPCHB-
HOCTB», KOTOPOE O3HAUYaeT MOTPY)KCHUE B OIPEIIEICH-
HEIE, HMCKYCCTBEHHO C(OPMHPOBaHHLIE ycioBus [1].
MMMepCHBHOCTD BKIIFOUAET B ce0s1 TOMOJIHEHHYIO pe-
anpHOCTh (augmented reality AR), BupTyanbHyio pe-
anpHOCTH (Vvirtual reality VR), cMelianiyio peanbHOCThb
(mixed reality MR) W WCKYCCTBEHHBI WHTEIUICKT
(artificial intelligence Al).

JlomoytHEeHHasT peanbHOCTh — OJIHA M3 MEPCICKTHB-
HBIX Ha CCTOJIHANIHUN JIEHb TEXHOJIOTMH B KapTorpa-
¢uu, ¢ TOMOIILI0 KOTOPOH MOKHO, HAIIPUMED, PaCIIH-
PUTHh COJICp)KAHME aAHAJIOTOBOM KapThl, HCIOJIb3YS
cMapT®OHBI, IUIAHIIETHI W JIPyTHe SICKTPOHHBIC
YCTPOHCTBA. DTO CYIIECTBEHHO IOBBINIAET IIEHHOCTh
KapTorpauyecKoi MmpoyKIuu, KOTopas IpruoopeTaeT
HOBBIM (DYHKIIMOHAJ M HAYWHAET B3aUMOJICHCTBOBATH C
none3oBatTeneM [2, 3]. Ha kaprorpaduyeckyro mpo-
JIYKITUIO MOYKHO «100aBUTh)» BHJICOPOJIMKH, (hOTOTANIC-
pen, mwxymmecs urypsl, 3D-00bexThl U T. 1. Me-
MOHCTpAIHS BHPTYAIbHBIX OOBEKTOB MPOUCXOIMWT Ha
JIMCITIEE MOOMJIBHOTO TejiehoHa WIIW TUIAHIIeTa, KOTO-
pBIM pacro3HaeT W300payKEHUE MPU TOMOIIM BCTPOCH-
HOW KaMmepsl U, TI0 CYTH, SIBJISETCS MHTEepdeiicoM B3a-
HMOJICHCTBUS MOJb30BATENsI U KapThl. Takxke momon-
HEHHAsl PEAbHOCTh KCIIOIB3YeTCsl B HABUIALIMOHHOM
KapTorpahupoOBaHWH.

B nudposoit kaprorpaduu oT BeIOOpa IporpamMm-
HOTrO OOecCIleYeHUs] BO MHOTOM 3aBUCST TIEPEUCHb W
COJIEpP)KaHUE TEXHOJIIOTHYECKUX 3TAIoB, a TAKXKE Opra-
HU3aIMs IPOU3BOJICTBA B 11eJIoM. HeoOX0uMo yauThI-
BaTh TaKHE XapaKTEPUCTUKU IPOTPAMMHOI0 obecrie-
YEeHUS, KaK KauyeCTBO BHU3YAIM3aIlMH MPOCTPAHCTBCH-

HbIX 00BEKTOB, (PYHKIIMOHAILHOCTH, IPOU3BOIUTEIIb-
HOCTb, JIETKOCTH B OCBOCHHUH, IICHA, TEXHIMUYECKAs TIO/I-
JIepkka ¥ Ap. JlaHHBIH acleKT HEIOCTATOYHO H3Y4eH
MPUMCHUTEIFHO K TEXHOJIOTMU JOTOJHEHHON peaib-
HOCTH B KapTorpaduH.

TakuM 00pa3oM, ILENBI0 KCCICIOBAHUS SIBISCTCS
aHAJIM3 W CHUCTEMaTH3allisd COBPEMEHHOTO MpOrpaMM-
HOTO 00ECIEUYCHUSI W TEXHHYECKUX CPENCTB, IPHMeE-
HUMBIX JUISI COCTaBICHUS KapT U aTjiacoB C JIEMEHTa-
MU JIOTIOJTHEHHOHN PeaIbHOCTH.

Breigensitor Tpu Hanpasnenusi npuMmenenus AR B
KapTorpaduu ¢ moJipa3IelIeHueM 110 CIIoco0y ornpejie-
JeHUs 00BEKTa (TOYKU) IPUBSIZKA [2]:

1) Ge3mapkepHasi AR-TeXHOIOTHS;
2) npoctpaHcTBeHHasi AR-TexHo0THS;
3) mapkepHasi AR-TexHOMOTHS.

B Ge3mapkepHOi AR-TeXHONIOTHH Ba)KHO KaueCTBO
noarotoBineHHoN 6asbl naHHbIX (B/) mis uaentudu-
Karu 00BEKTOB PEabHOTO MHUpA. 31eCh Ha TIEPBBIN
IUTaH BBIXOMAT KAUeCTBO OCHOBHOHM KaMepbl MOOWIIb-
HOT'O YCTpOHCTBa, oOecreunBaronield BHICOKOE paspe-
IICHUE, a TaK)Ke HaJIW4Ihe KaMepbl TIyOuHBI. besmap-
KEpHBIC TEXHOJIOTHH B HACTOAIICE BPEMs Pa3BHBAIOTCSI
OYC€Hb aKTUBHO M CYIICCTBCHHO Pa3JIMYarOTCA B 3aBU-
cumocTH oT npousBoautes u [10.

IIpocTpancTBenHas AR-TeXHOIOTHS OmUpacTCs Ha
GNSS-ganHBIe M IPEAyCTAaHOBJICHHBIC HABUIAIIMOH-
Hele npwioxkeHus. Kpome BJ] Gonbinyto ponbs B Heil
UTPAIOT aJITOPUTMBI 00PaOOTKH CIYTHHKOBBIX HaBUTa-
IIMOHHBIX TaHHBIX.

MapkepHasi TEXHOJOTHsS Ha JIaHHBIH MOMEHT
HanOoJiee XOPOIIIo MpopadoTaHa, B TOM YHCJIC JUIS Lie-
neit kaprorpaduu M TeoMH()OPMATHUKH, KaK C TOYKH
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3peHHUs aNTOPUTMOB PACIIO3HABAHUS MaPKEPOB, TaK U C
TOYKH 3PCHHUS Pa3BUTHIX HHCTPYMEHTOB pPa3padOTKH
MIPUIIOKEHHM JIOTIOTHEHHON pearbHOCTH (B TOM YHCIE
u OecIUIaTHBIX). DTa TEXHOJOTUs HE SIBISIECTCS pecyp-
COEMKOMH, MTOCKOJIbKY alTOPUTMBI PACIIO3HABAHUS Map-
KEpPOB XOPOILO ONTUMHU3UPOBAHBI U TPeOyIOT HEOOIb-
LIMX 3aTpaT pecypcoB IMpoueccopa ycrpoiictsa. Takum
00pa3oM, Ha MEPBBIN MJIaH BBIXOJUT KAYECTBO KaMepbl
YCTPOICTBA.

B 3aBucumocTH oT HanpaBneHus npuMenenus AR B
KapTorpaduu, MEHICTCS MOAXO0/ K BEIOOPY MPOTrpaMM-
HOT'O ¥ alliapaTHOro 00eCIIeYeHUs.

PasButne coBpeMeHHON KapTorpauu OCHOBBIBACT-
Csl Ha IHUPOKOM UCIIOJIb30BaHUH TeOMH(DOPMAIMOHHBIX
texHosoruii. Kakum obpaszom cBszanbl cerojus ['MC-
texHosoruu 1 AR-texnonoruu? KakoBbl mepcrieKTUBbI
Pa3BUTHSI 3TOT0 TaHaeMa? DTH U JPYTrHe BOIPOCHI HC-
MOJIB30BaHUS TEXHOJIOTUN TOMOJTHEHHON PEalbHOCTH B
KapTorpaduu HeoOXOAMMO MPOAHAIN3UPOBATL U CJie-
J1aTh 000OCHOBAHHBIC BHIBOJIBI.

AHa/IM3 NporpaMMHOro0 o6ecne4eHus
U TEXHUYECKUX CPEeACTB AONOTHEHHOH
peajbHOCTH

MonenupoBaHue OKpY’KaIOLIEro MUpa IMpHU IMOMO-
LY KapTbl SIBJIETCS] MPUBBIYHBIM, HO B TO € BpEMs
CPaBHUTENBHO CIIOXKHBIM JUISI BOCHPHUATHS CIIOCOOOM
O0TOOpaXCHUSI TPOCTPAHCTBA, KOTOPBI HMEET CBOH
orpanuucHus. Peanm3amms CBs3M KapTOrpagHIecKoro
MIpeJICTaBIICHUs] 0OBEKTOB, MPOLECCOB U ABJICHHUM C UX
PEAIMCTUYHBIMU MOJEIIAIMU  YBEJIMYUT HAarJIsIHOCTh
KapTbl, YINPOCTUT OPUEHTUPOBAHME HAa MECTHOCTH,
pacUIMpHUT apceHan U300pa3sUTENIbHBIX CPEACTB KapTo-
rpaduu, 0COOCHHO 3TO aKTyaJbHO VIS ACTCKOU ayaH-
TOpPHUU.

TexXHONIOTHYECKUH TOAX0 K peann3anuy HyHKIUA
JIOIIOJIHEHHOM PEaJbHOCTH IIOAPA3yMEBAeT IIPUMEHE-
HUE CIEeUUaIN3upOBaHHOTO AR-mpuioxeHuss — mpo-
IPaMMHOIO IIPOAYKTa, PEAJIU3YIOIIEr0 TEXHOJIOTUU
JIOTIOJIHEHHON PeabHOCTH JJIsl  PA3/IMYHbIX Lenel
(oOyueHne, HaBUTAIWS, Pa3BICUCHUS, TYPU3M H Jp.).

Peanuzanus konkperHoro AR-mpoekTa cocTouT u3
anmnapaTHOM, IPOrpaMMHON YacTW M CLEHAPHOIo Iula-
Ha. PaccMoTpuM Kaxabli MX ATHX KOMIIOHEHTOB C
TOYKH 3pEHHUsI IPUMEHEHUS B KapTorpaduu.

PaboTa ¢ momoOTHEHHON peaTbHOCTHIO HA KapTrax
MPEeIoiaracT MCIIOJIF30BaHUEe CMapTQOHa, TUIAHIIEeTa
WM «yMHBIX» OUKOB C BUIEOKaMEpPOM U COOTBETCTBY-
IOIIMM TIPOTPAMMHBIM 00€CTICICHUEM.

[Topsinok Bocnpou3BeeHNss KOHTEHTa ¢ JJIeMEHTa-
MU JOINOJIHEHHON PEaJbHOCTH Pa3iIU4acTCs B 3aBUCH-
MOCTH OT crocoba ompejelieH|s] o0bekTa (TOYKH)
npuBs3KA. [IpencTaBuM mMociaenoBaTenbHOCTE PabOTHI
C JIOIOJIHEHHOW PEaJIbHOCTBIO B BUJE CLEHAPHBIX ILIA-
HOB Ul TpeX HampasiieHuil npuMeHenus AR B kapTo-
rpadun.

CyeHapuii 4.1 mapkepHOll mexHo102Uu
Ecnu kamepa ycTpoiicTBa HampaBieHa Ha KapTo-

rpaduyeckoe n300pakeHue, To MPOrpaMMHOe odecrie-

YeHHE OIO3HAET €ro IO TPEIBAPUTEIHHO OINpEIeciICH-

HOMY Mapkepy (XapakTepHOMY OOBEKTY KapThl) HIIH

nociie ananusa ero ¢opmel. B mpornecce uaeHTHuKa-

LMY TIpoTrpaMma coeuHsieTcst ¢ koprnoparuBabiM [1C-

CcepBepoM MM O0JIaKOM, TJe HaxXoauTcs UudpoBOi

nBOWHUK 00BekTa. Jlamee AR-ycrpoiicTBo 3arpyxaer

TpeOyeMyro HH(POPMAIIHIO M HAKIAAbIBACT €€ Ha H300-

pakeHne oObeKTa Ha KapTe. PesymbratoMm sBisieTcst

n300pakeHHe Ha SKpaHe JucIuiess cMapThoHa WIH

JIMH3 0YKOB (PU3UIECKON ¥ IH(PPOBOHA PEaNTbHOCTH.
TpexmepHast MOETb KapTOrpauuecKoro o0ObeKTa

HHTETPUPYETCS B CPEAy pa3pabOTKU IMOCPEICTBOM BBI-

Oopa W3 YHCIIa TPEUTOKEHHBIX MIA0JOHOB Ha caiTe

pa3paboTumka, JJMOO €€ MOKHO CO31aTh B CTOPOHHHUX

IIporpamMmax 4 3aTe€M UMIIOPTUPOBaTh B poekT. ITpen-

JIOKCHHBIE B KAUeCTBE IIA0JIOHOB TPEXMEPHBIC 00BEK-

TBI, KaK TPaBHUJIO, MOKHO PEIAaKTHPOBATh — 3a/1aBaTh

TEKCTYpY, LIBET, IPO3PAYHOCTh, 3aKPEIHUThH UX 32 OIpe-

IEJICHHOM METKOMH.

Ecnu TpexmepHblil kKapTorpaguueckuii 00BEKT co-
3maeTcsi B CTOpOHHHMX  mporpammax  (Blender,
AutoCAD u np.), TO pacuimpeHre cOOTBETCTBYIOIIETO
(aiina TOHKHO BXOIUTH B IEPEUCHB MTOICPIKIBAEMBIX
¢dopmaroB, 1100 HEOOXOAUMO MPEABAPUTEIBHO KOH-
BEpPTUPOBATH ero [4].

TaxuM 00pa3oM, MOPSIOK peai3anuyl JOMOTHEH-
HOU PEANbHOCTH ISl pacIIupeHust QYHKIUH aHAIOro-
BOM KapThl CIICTYIOLIHHA:

1. Kamepa ycrpoiictBa (cMaptdoHa, IMIIaHImeTa HIN
CMapT-0YKOB) (UKCUPYETCs HA KapTorpaduaeckom
M300pakeHUH.

2. AR-mpunoxenue, yCTaHOBJIEHHOE Ha YCTpPOMCTBE,
OIIO3HAET MOJyYeHHOEe M300paXkeHue M IoJ0upaeT
HOJXOJSIIEE BU3yalbHOE JOIOIHEHHE.

3. AR-npunoxeHne COBMEIIACT peanbHoe (KapTy) H
BUPTyanbHOE H300paKEHHE M BOCCO3JACT CIICHY
JIOTIOJIHEHHOM pealbHOCTH Ha yCTpoucTBe [5].

CyeHapuii 319 npocmpaHcmeeHHOolU mexHo102uU
B maBuranmum mnpouecc peanu3alud TEXHOJIOTMU

JIOTIOJTHEHHON PeajbHOCTH BBITJISIUT CIEAYIOIIMM 00-

pa3oM.

1. B HaBUragMoHHOM NPWIOKEHUU OIpPeIeseTcs
MECTOIIOJIOKEHHE [10JIB30BATENIs, 110 3aIPOCY MOJIb-
30Barelisl MPOKIAAbIBAETCA MapLIpyT, 3allycKaeTcs
MIPOLECC OTCJIEKUBAHUS TEPEMELICHUs 110 Maplll-
pyTy.

2. Bkmowaercss (yHKIMS JTOTIOJIHEHHOW pPeaqbHOCTH
(anroput™ NEHCTBUI B pa3HBIX HABHUTAIMOHHBIX
TIPUIOKEHHUSIX MOXKET OTIMYATHCS), TIPH ATOM TIPO-
HCXOAMT TPOIECC COBMEUICHUS BUPTYaAJIbHBIX 00b-
€KTOB C peaJIbHbIMU Ha OCHOBE JAaHHBIX JaTUYUKOB
YCTpOMCTBA.
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CyeHapuii 04151 6e3mapKepHoill mexHoao2uu [6, 7]

1. Kamepa ycTpoiicTBa HaBOJUTCS Ha OKpY’Karolee
IPOCTPAHCTBO, HA OOBEKTBl PEANBHOIO MHpPA
HaKJTaJbIBACTCS BUPTyaIbHAs CETKA.

2. Tlpoucxomut pacrozHaBaHue KOHTYPOB W Xapak-
TEPHBIX AJIEMEHTOB 00BbEKTOB MeCTHOCTH. C momMo-
IIBI0  CIICIMATBHBIX TPOTPAMMHBIX ~ aJTOPHUTMOB
BBIOMPAIOTCS OTIOPHBIE TOYKH, OTHOCUTEIFHO KOTO-
PBIX OIPEIEISIFOT TOYHOE PACIIONOKECHUE 00BEKTOB
JIOTIOJIHEHHON peaNbHOCTH.

3. B 3aBUCUMOCTH OT HallpaBJIEHUS KaMepbl yCTpOU-
CTBa BOCIIPOU3BOAMUTCSA COOTBETCTBYIOIINNA KOHTEHT
TIOTIOTHEHHOH PeabHOCTH.

IIpu peanusanuu NepeunuCIEHHBIX CLEHAPHBIX ILIa-
HOB HCITIONB3YETCSl MENbIA KOMIUIEKC —aIapaTHo-
MPOTPaMMHEIX cpeAcTB. PaccmoTpum Golee meTambHO
OCHOBHBIE COCTaBHBIC YaCTH TAaKOTO KOMIIJIEKCA, C yue-
TOM crienuduku Kaprorpadpuu (puc. 1).

ATmmapaTtHbIii KOMIUIEKC BKITIOYAET B ceOs:

YCTPOMCTBA cliekeHus: (MOOMIbHas kKamepa) [8];

TaKTHJIbHbBIE YCTPOMCTBA (HOCHMBIE TATUUKH);

ycTpoiicTBa otoOpaxkeHwust [9];

CHUCTEMY PEH/ICPHHTa;

JIATYUKHA IPOCTPAHCTBEHHOW OPUEHTAIUH.

Cucrema peHieprHTa OTHOCHUTCS KaK K anmapaTHON

yactu (Buaeornpoueccop) [10, 11], Tak u x nporpamMm-

HOM (3D-mpuiioskeHue ¢ onpeeNeHHbIMI AIrOpUTMa-

MU IIpeo0pa3oBaHus TPEXMEPHOU CIIEHBI B JBYMEPHOE

M300pakeHNE HA YCTPOHCTBE OTOOPAKEHN).

/:K' N @ wloriar

[TporpamMMHBIIi KOMIUIEKC BKJIFOYaeT B ceOs Imiat-
dhopMmer 151 pazpaboTku kaprorpaduueckoir AR [12] u
(YHKIOHANT ONEpPallMOHHON CHCTEMBbI, KOTOpbIE MO-
BBIITAIOT KA4EeCTBO OTOOPaKCHHS DJIEMEHTOB JOTIOJI-
HEHHOU peanbHOCTH.

[IpoBeneHHbIM aHANM3 MOKa3al, YTO B HACTOsIEe
BpeMsi AR-npuiiokeHus He CBSA3aHbl HANPSAMYIO C T€Oo-
HH(POPMAIIMOHHBIMU CHCTEMaMH, KOTOphIe Ha JTaHHOM
9Tane SBJSIIOTCA OCHOBHBIM HMHCTPYMEHTOM B KapTo-
rpaum, 3T0 BO MHOTOM SIBIISICTCSI HEKUM HPEISITCTBU-
eM 1J1s pacrpocTpaHeHus AR-3ieMeHTOB B KapTorpa-
¢un. Bo3mokHO, 9TO B Onipkaiiiem OymaymieM JIomoJ-
HCHHAsl PEabHOCTh OTKPOET HOBBIC IMEPCHCKTHBHI U
BOCCO3/1aCT BUPTYAJIbHBIC 3JEMEHTHI HAMHOTO peaju-
CTHYHEe, U 3aiiMeT cBoe MecTo B ¢pyHkunonane ['MC.

Haubonee mepcneKTHBHONW BUAWTCS OpraHU3aIHs
JBYHANPABICHHOTO  OOMEHa  MPOCTPAHCTBEHHBIMU
nannsivu Mexay BJI THC u I1O AR.

Kak BumHO U3 prc. 1, BaykHOE MECTO B armapaTHOM
KOMITJIEKCE 3aHUMAIOT JaTunku. B ncrounuke [13] nan
MIPOTHO3 OTHOCHUTENBHO PA3BUTHUS TEXHOJIOTHH UMMeEp-
CHUBHOW peanbHOCTH. [10 MHEHHWIO BKCIEepTOB, B OJIH-
JKaimeM OyayIieM NMpUMEHEHHE TaTYUKOB PACIIAPUT
pBIHOK mepudepuiinelx ycrpoiicts B 10-20 pa3
(puc. 2). ITockoibKy JOTMONHEHHAS PEeabHOCTh OCHO-
BaHA Ha MMOCTOSTHHOM B3aWMOJCHCTBHH OOBEKTOB BHUP-
TyalbHOTO U PEATbHOTO MHUPA, POJb JAaTUUKOB HEBO3-
MOYKHO NEPEOLIEHUTb.
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CucteMaTH3UpyeM BHUIBI TaTYHKOB, KOTOpBIE obec-
MICYNBAIOT PEIICHHE TEeOMH(POPMAIMOHHBIX U KapTo-
rpapUecKuX 3a1a4, UCIONb3Ysl TeXHOoIoruu AR.

1. Jamuuku na mene — 3TO UHCTPYMEHTHI ISl OTCIIE-
KUBAHWSI M MJICHTH(HUKAIINN TI0JIb30BaTENCH 1 00b-
€KTOB BOKPYT HUX, YTOOBI TOYHO OTPa)KaTh IBIKE-
HUS UX KOHEYHOCTEH W (pu3myecKue OOBEKTHI BO-
KPYT HUX B BHPTYaJbHOM MHpE (Hampumep, nopra-
TUBHBIC YCTPOWCTBA WJIM YCTPOKHCTBA, pa3MeIlICH-
HBIC B HOCUMBIX YCTPOWCTBAX).

C moMOIIBIO TaTYMKOB HA TEJIE YIpaBJCHUE KapTo-
rpaduaeckuM AR-mpuinokeHneM OymeT MpaKTUYHBIM
IUTS TIOTB30BATENS, TIPEAOCTABIISISI BOSMOYKHOCTD YIIPaB-
JISITH 3JIEMEHTaMU JIOTIOJTHEHHON peajbHOCTH Ha KapTe,
YUHUTBIBAS YETIOBEYCCKYIO MUMHKY U JIOBSI JIBHIKCHHUSL.

HermocpencTBeHHOE MaHUITYTUPOBAHUE — 3TO MOJIEIb
BBOJIa, KOTOpasi MPEroaracT MPUKOCHOBEHUE K TPEX-
MEPHBIM MOJIEIISIM HETIOCPECTBEHHO pykaMmu. CyTb 3To-
TO TPHHIWIA 3aKTI0YACTCS B TOM, YTO OOBEKTHI BEIYT
cedst Tak e, Kak B pealbHOM Mupe. HerocpenctBenHoe
MaHHITYJIMPOBaHHE OCHOBAHO Ha BO3MOYKHOCTSIX MHTEp-
(eiica, u 0HO yJ00HO JyTs TIONTB30BaTenel [14]. B kapro-
rpaduu 3TH BO3MOKHOCTH KOHTEeHTa AR Moryr ObITh
UCTIONB30BAHBI I MEPEMEIIEHUS TPEXMEPHOTO 00bEKTa
B BUPTYaJIbHOM TIPOCTPAHCTBE, VIS TIEPCKITIOYCHNS aTpH-
OYTUBHOM W MYJBTUMEIMUHON HH(pOpMAIU (TEKCTA,
(oTO, BUICO, CCHUTIKH HA TEOMOPTANBI).

2. Jlamuuku ene mena TO3BOJSIIOT TOYHEE BOCCO37AA-
BaTh 3JIEMEHTHI (PM3MUECKOTO MHpPa B BUPTYATHHBIX
MPOCTPAHCTBAX C MOTPEOUTEIECKUMHE TPIIOKCHU-
sMu, TakuMu kak Nintendo Wii, i KoprnopaTus-
HBIMHU TIPIJIOKCHUSIMH, TAKUMH Kak 000pyJOBaHHE
JUTS IPOCTPAHCTBEHHOTO KapTOrpahpOBaHHSL.
Takue JaTYMKA MOHTHPYIOTCS TakKUM 00pa3om,

9TOOBl O0ECTIeunTh OCCHPEnsSTCTBEHHBI 0030p s

AR-ycTpoiicTBa. BHemHne kaMepsl WM AaTYUKA MO-

T'YT OBITh TCOPETUUCCKHU CKOJIb YTOIHO OOJBIINMU H HE

HUMETb JKECTKHX OIPAHUYCHHI B BBIYMCIUTEIBHBIX Pe-

cypcax. Ilomydenue mpenmymecTBa B (pyHKIHOHANIb-

HOCTH 03HAa4aeT OJHOBPEMEHHO TTOTEPI0 MOOMIILHOCTH.

Taxue TaTUYUKU CITy>KaT IS YIyUIICHHUS KauecTBa MH-

TErpaluy BUPTYAIbHBIX OOBEKTOB B 00BEM pEAILHO

CYIIECTBYIOMIETO IOMETICHHUS 32 CUET UX PaBHOMEPHO-

IO pacrpeneNieHusI 0 €T0 TIEPUMETPY.

3. Taxmunvuvie ycmpoiicmsa (HapuMep, TAKTUIIbHbIC
MePYATKU WU SKHWIETHI) MEPeAaloT MOJIb30BATEII0
OIYIIEHUE OCSI3aHUS C TOMOIIBI0 BHOpAIMA IS
YCUJICHUSI BUPTYaJIbHOTO ombiTa. Hampumep, BHp-
TyalbHbII OOBEKT MOYKHO «3aXBAThIBATBHY, «IIepe-
MEIIaTh» C TIOMOMIIBIO TAKTHIIBHBIX TIepuaTok. Ode-
BUJIHO, YTO TaKHe TAKTWJIbHBIC YCTPOMCTBA MOMO-
I'YT TOJIB30BATENIO YNPABIATh OOBEKTAMH, BHU3ya-
TU3UPOBAaHHBIME B AR-niprnosxennu.

TaxkTHIbHBIC OIIYIICHUS IOTONHSIOT CEHCOPHEIC
9KpaHbl, IMO3BOJISII MMUTHPOBATH B3aUMOJCHCTBHE C
BUPTYyaJIbHBIMH O0OBbeKTamMH. Ha TaHHBIH MOMEHT CTO-

UMOCTh TaKTHWJIBHBIX YCTPOHCTB BBICOKA, a MX d(Pdek-

THBHOCTH HEJOCTATOYHO HccieaoBana [15].

K TakTUIBHBIM JaTYMKaM MOXHO OTHECTH Te, KO-
TOPBIC MCHONB3YIOT METOJ DIIEKTPOMHUOTpahun — Me-
TOJ WCCIICAOBAHUS OMODJICKTPHUCCKOH aKTUBHOCTU
MBI YeJoBeKa. B kapTorpadudeckoil WHIYCTPUH
anekrpomuorpadus (OMI') MoKeT MPUMEHSATHCS IO
MPUHIMITY TAaKTWIBHBIX YCTPOUCTB AJIS JIONCH ¢ orpa-
HUYEHHBIMH BO3MOXHOCTSIMHM Ie€pelBHKeHUusa (1epe-
OpaJIbHBIM MMapajxudoM), TaK KaK MOTCHIHAIBHBIM
MOJIL30BATENSIM CTOUT TOJBKO MOJIYyMaTh O JBWKCHUU
Y TIOCIIATh DJIEKTPUUECKUI CUTHAI KOHEUHOCTSIM [ 16].
4. Muxposnexkmpomexanuueckue cucmemvr (MIOMC)

WCTIONB3YIOTCS sl cOOpa JaHHBIX 00 OKpYXKaromien

cpelie 1 OCHOBAHBI Ha KOMOMHAIIMM MUHUATIOPHBIX

MEXaHUYECKHX U JIEKTPOHHBIX deMeHToB. Cylie-

CTBYIOT Kak MUHUMYM Tpu Buaa MOMC:

e WHEPIHAIbHBIC JATYUKH U JATYUKH, OTHOCSIITHECS
KO BCEM BHJaM JBIKCHUS;

e JIaTYMKH, KOHTPOJHMPYIOIIUE COCTOSIHHE OKPYXKaro-
et cpessl;

e TATYWKH, COACPIKAIIIE ONTHYCCKHUE dJICMEHTEI.

5. Hamuuxu enympu mobunvhvix ycmpoticms. CtaH-
JIApTOM JIJIsl COBPEMEHHOTO MOOMIIBHOTO YCTPOMCTBA
SIBJISICTCSl HAMYNE MHEPIUATBHBIX JaTIYHKOB, TAKHUX
KaK THPOCKOII U akcenepomerp. Takke UCIoNb3yoT-
Csl MEXaHU3Mbl HJICHTU(DHUKALUK (CKAHUPOBAHUE JIH-
14, CUUTHIBATEIb OTIEYATKOB IAIBIIEB) HA OCHOBE
JATINKOB M ONTHYCCKHUX CHCTEM, BBITOJHEHHBIX II0
texHonorun MOMC [17]. B kaprorpadguu >tu nart-
YUKHA CIY)KaT ISl OMPENCTICHHUS MECTOIOIOKCHUS
MOJTB30BATEISI W JAJBHEHIIEro BOCTIPOM3BEICHUS
KOHTEHTa, C KOOPAMHATHOW TPUBSI3KOM.
PaccMoTpeHHbIE BbIIE THUITBI JATYUKOB MMO3BOJISIOT

PEATMCTUYHO MPENICTABUTH BUPTYaATIbHBIE OOBEKTHI, KOP-

PEKTUPOBATh U300pAXKEHUE B PEAIbHOM PEKUME BpeMe-

HH, YTOOBI TICPEMEIIICHHUSI HAOIoIaTessl, 3MEHEHHE I10-

JIOKEHHSI YCTPOUCTBA, M3MEHEHHE OCBEIIIEHHOCTH U JIPY-

rye JeHCTBUs He Hapymaiu dQdexT norpyxeHusl.

DopMHUpPOBaHUE JTONOJIHEHHONW PEaibHOCTH IMPOMC-
XOJIUT Ha YCTPOHCTBaX, KOTOPBIE MOXHO TMOJpa3jie-
JIUTh Ha CIICAYIOIINE BUIBL:
® MOOUIbHBle, K KOTOPBIM OTHOCSATCS CMapT(OHHI,

IUTAHIIETHI, OYKH, OOBEKTHUBHI (B Oymymem OymyT

JI00aBJICHBI TMH3BI JIOMOJTHEHHOW PEabHOCTH );

e cmayuonaprvle (KpaH MOHUTOPA, TEIIEBU30D);

e cneyuanvHvle uHcmpymenmel (HaIpUMep, CIelua-
TU3UPOBaHHbIE IEMbI KapTorpados) [2].
TexHuueckne XapaKTEPUCTHKH IIEPEUHCICHHBIX

BUJIOB YCTPOMCTB UTPAIOT OFPOMHYIO POJIb B Tiepeaaye

nHbOpMAIM KOHEYHOMY IOJIb30BATEII0 B XOPOIIEM

kadgecTBe. Kaprorpaguaeckue cepBUCH U TPIIIOKECHUS

HCIIOJIB3YIOT BECOMBIM 00BEM PECYpPCOB YCTpPOMCTBA

M3-32 OJIHOBPEMEHHOTO BOCHPOM3BEACHHUS BUAEO pe-

AIBHOTO OKPY>KCHHSI ¥ COBMEIICHUS BUPTYAIBHBIX Me-

TOK ¥ TPEXMEPHBIX 00bEKTOB [18].
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Fig. 2. Sensors for implementing immersive reality functions

B cBsi3u ¢ 9TUM HEOOXOIMMO BEBISIBUTH MHHUMAIb-
HBIC XapaKTEePUCTUKH, KOTOPHIMU JOJDKHBI 00JIaaaTh
YCTPOKCTBA, nojaepxkuBaronne AR-rexHomnoruu.

Psin dupm, Hanpumep, HaBurten, mounw mo myTH
pa3pabOTKK  anmapaTHOro OOECIeUeHHs, KOTOpOe
aIalTHPOBAHO IO/ TPEOOBAaHUS BBITYCKAEMOIO IIPO-
rpaMMHOTO TIpoaykTa. [lpemycraHoBneHHBIC HaBHTA-
[UOHHBIC TPIIOKECHUS C (QYHKIWSIMA JOMOJHEHHOH
peansHoctn Ha manmere NAVITEL RE 5 DUAL
(NAVITEL RE900) u cmaprdone SAunekc.Tenedon
[19] Bemyckarorcsi kommanusimu HaButen u SHaekc
cootBercTBeHHO. Komnanuu Google [20] u AutoNavi
[21] He BBIMYCKAIOT HABHTAIMOHHOE O0OpPYIOBaHUE
MoJl COOCTBEHHBIM OPEHJIOM, OHH SIBIISFOTCSI MOCTaB-
[IMKaMHU YCIIyT BeO-KapTorpadUu W HABUTAIUU IS
CTOPOHHETO 000PYIOBAHHS.

Breum HCCJICIOBAHbI U MPOAHAJIU3UPOBAHbI HABUTA-
ITMOHHBIC q)yHKHI/II/I, KOTOPBLIC NPEACTAaBJICHBI B CIICIU-
ammupoBanHoM [10, mommep KWBaroIeM IOMOIHEH-
HYIO PEaIbHOCTb.

Hasuren Hasurarop: momnepxxuBaer GPS u co-
NEPKUT TIPEAyCTaHOBJICHHBIC KapThl 47 cTtpaH EBporsl
n Kazaxcrana.

SAnnexc-Kapter:  momnepxkuaer GPS, A-GPS,
I'NIOHACC, nonpo6Hee Bcero otpakeHsl Poccust, Ap-
menus, bemapyce, ['py3us, Kazaxcran, Jlateusa, Typ-
usi, YKpauHa u DCTOHUSL.

Google Kaprer: momnepxusaer GPS, I'NIOHACC,
COJICP)KUT KapThl Ooubinei yactu Aszuu, Adpuku, Jla-
TUHCKON Amepuku u EBpombl, a takke CoequMHEHHBIX
[ItaroB u Kanazsl.

AutoNavi: nojgnepxuBaetr GCJ-02, B/I-09 Baiiny,
opueHTHpoBaH Ha Kuraii.

Crnenyromue (pyHKIMU €CTh BO BCEX MPUIIOKCHUSAX:
BO3MO’KHOCTb 3arpy3KH JIONOJIHUTENBHBIX KapT;
OecruiaTHOE OOHOBJIEHHUE KapT;

TPH aJbTEPHATUBHBIX MapIIPYTa;

rOJIOCOBBIE TIOJCKAa3KHU;

cepsuc [Ipobku.

MuHHMAITBHBIE CUCTEMHBIC TPEOOBAHUS PO PAMMHO-
ro o0ecriedyeHusi, PeJICTaBICHHOro0 Ha pbiHKe PD u pea-
JM3yIoIero (Z)YHKIMH JOTOJIHEHHOW PEealbHOCTH, K TeX-
HIYECKIM XapaKTEePHCTUKAM YCTPOKCTB JIAHBI B TAOIHIIE.

OrneHuBasT MUHMMAQJIBHBIC TEXHHUYECKHE TpeOoBa-
HUS K COBPEMEHHBIM HABHTAIIMOHHBIM TPUIIOKECHHUSM C
(hyHKIUEH TOMOTHEHHOH peajbHOCTH, MOXKHO OTMeE-
TUTh, YTO OHHU YJIOBJICTBOPSIOTCSI OONBIIMHCTBOM CO-
BPEMEHHBIX CMapT(HOHOB.

PaccmaTpuBas ~ TexHMYECKHE ~ XapaKTEPUCTHUKH
YCTPOUCTB ¢ (PYHKIMEH JONMOJHEHHOW pPealbHOCTH,
NPUMEHUTENIPHO K 3aJadaM KapTorpaduu, MOXKHO
c(OpPMYITUPOBATH HTOTOBBIA IEPEUYCHh MHHUMAIBHBIX
XapaKTepPUCTUK JAHHBIX YCTPOMCTB:

e Tum ’Kkpana — [PS;

00BeM onepaTUBHOM maMsaTh He MeHee 1 ['0;
oneparronHas cuctema Android 6.0. u BeIIC;
MPOU3BOJIMTENBHOCTH Tiporieccopa He MeHee 1,2 T
paspemienue skpana 1024x600 dpi;

BHYTpeHHs naMaTh 16 I'b;

eMKOCTh akkyMmyJsiTopa 800 MA -4 U BbIIIIE;
nojiepkka microSD-kapr o 128 I'b;

e wnamuuue Wi-Fi, 2G/3G (mu6o 3G/4G).
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Ta6auya. MuHumanbHble cucmemHble Mpebo8AHUS K MeXHUYeckuM Xapakmepucmukam ycmpoticmea, peaausyouezo
@yHKyuu dono1HeHHOU peaabHOCmMU 8 cneyuaausuposaHHom 10
Table. Minimum system requirements for the technical characteristics of a device implementing augmented reality
functions in specialized software
XapaKTepUCTUKU YCTPOUCTB HaBuTtesn HaBurarop Aunexc.KapTol Google KapTbl AutoNavi
Technical specifications Navitel Navigator Yandex.Maps Google Maps
Tun skpaHa/Screen type IPS
MaroHasb 3KpaHa .
A p 5 qroiimoB/5"

Screen size

WHTEepaKTUBHOCTb 3KpaHa
Screen interactivity

JKpaH
Screen

CeHCOpHBI/Sensory

Paspemienue akpaHa
Screen resolution

1024x600

l'lo/:u(moqeﬂne BHEIIHETro

OnepauroHHas cucTeMa Android 6.0 (¢yrxuus Android 8.1 (Iugekc. | Android 6.0 1 BeILue, Android 6'.0 1 Gozee
Overatin tem JOCTYITHA TOJIbKO A1 C dom) i0S 13.4 nosaHue, i0S 10.0 u
o  |Perating syste NAVITEL RE 900) MapTon - Beiime BBIIIE
Q o
£ o [poueccop MTK8382 Cortex-A7 |Qualcomm Snapdragon 4-x AnepHBI éRM 4-x apepHbId ARM
S| . . 64-GUTHBIH .
= £ |Central processing unit Quad Core SDM630 64-6UTHBIN poLeccop
8 cEs poLeccop
= 5 |Yacrora npoueccopa, [T
S )
a E CPU Frequency procesor, GHz 13 2.2 12 12
e
5 BuyTpennsasa namato, I'b 16 64 16 16
= Storage memory, GB
OnepatuBHas namsaTh, ['b
Random access memory (RAM), GB 1TB/GB 4 2 2
TUI AKKYMYISTODA BCTPOEHHBIN BCTPOEHHBIN BCTPOEHHBIN
Tvpe of t}),at}t’er p JINTUNA-UOHHBIN Li-pol JINTUNA-UOHHBIN JIUTUNA-WOHHBIN
° yp y Built-in lithium-ion Built-in lithium-ion Built-in lithium-ion
S & |EMKOCTb akKyMyJiATOpa, MA-4
o yMy. pa,
E % Battery capacity, mA'h 800 3050 3000 3000
a
=

HcTOYHMKA nuTanus (12 B) Ectp/Yes

Working current (12V)

UHuTepderice . . Bluetooth 4.1, 3G/4G, | USB 2.0, Bluetooth, USB 2.0, Bluetooth,
Interfaces Mini-USB, 2 microSD NFC Wi-Fi, 2G/3G Wi-Fi, 2G/3G
SIM-kapThl

SIM cards Het/No 2 1 1

[oppmepkka microSD-kapT

microSD card capacity Ao 64T/ to 64 GB

Pa3beMbl U MOJAKII0YEHHST
Connectors and connection

50128 'b/to 128 GB

OCHOBBIBasICh Ha THIIOBBIX CHCTEMHBIX TpeOoBa-
HUAX Pa3pabOTYUKOB, MOXHO CHAENaTh CJEAYIONIHH
BBIBOJI: Pa3pabOTYMKKM OTHAIOT MPEANOYTEHUE COO0-
CTBEHHOMY OOOPYIOBaHUIO, MOAICPKHUBASI TIPH ITOM
YCTaHOBJICHHBIC TPUIIOKEHUSI Ha CTOPOHHUX YCTPOWi-
cTBax (HaBUraToOpbl, cMapT(OHBI, MYIbTUMEIUIHbIC
CHUCTEMBI B aBTOMOOWIAX W np.). OTcioma ciemyer,
9TO MOMHMO OOHOBJICHUS HABUTAMOHHOTO MPHIIO-
XKEHHA C (PYHKIMSIMU AOTIOTHEHHON PEaNbHOCTH, OHU
TaKXKe BBIMYCKAIOT HOBBIC YCTPOMCTBA MO/ COOCTBEH-
HBIM OpeHJOM JHOO COBEPIICHCTBYIOT HMCIOIIHECS
(Buytpennee I10, xommuiekryromue). Kak mpasuio,
CHaYaja JOCTYIHBI OOHOBJICHHS HABUTALMOHHOTO
OPUIOKCHUS [UIS YCTPOWCTB TOX COOCTBECHHBIM
OpeHsoM, a 3aTeM JUIsS OCTAIBHBIX (HE SBISIETCS 0051-
3aTENbHBIM yYCIOBHEM ).

3akro4yeHue

Anamu3 Kaprorpado-HaBUTAIIMOHHBIX —IPUIIOKE-
HUM, UCIONB3YIOMINUX 3JIEMEHTHI JOMOJHEHHON peallb-
HOCTH, OTpeaenus TpeOyeMble TEXHUYEeCKUE XapaKTe-
PHUCTHKH YCTPOMCTB AJIS peanau3aluyl JTaHHOTO (DyHK-
muoHana. OHU pa3uYaloTcsl Croco0OM IpHeMa CITyT-
HUKOBOI'O CUT'HAJIa, BEPCUEH ONEPALIMOHHOM CHUCTEMBI,
MECTOM 3arpy3ku kapT u ycraHoBku 110. Ecnu paspa-
oorumku 10S, Kak MPaBWIIO, TOJICPKUBAIOT TOCIEI-
Hue Bepcuu cBoero 10O u oOHOBIEHHE TPEeayCTaHOB-
JIEHHBIX MPUJIIOKEHUN JOCTYIMHO HCKIIOUUTEIBHO ISt
obnoieHHbIX [10, TO mns Android-ycrpoiicTB 60iib-
10 3HAUYEHHUE MMEET PelleHHe pa3paboTIHKOB O IO/~
JIEPIKKE TeX WU MHBIX BEPCUH MPOIYKTA.

Kaprorpaguueckoe MOKpHITHE PAa3HUTCS U OpUCH-
TUPOBAHO Ha KOHEYHOTO IIOJNB30BaTeNs MH(POBOTO
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NpOJyKTa. YKa3zaHHble Kaprorpaguyeckue MpHIIoKe-
HUSS B Ppa3HOM CTeNeHH KOMMEpIHaIn3UpPOBAHBL.
HmeHHO 3TOT (hakT COCOOCTBYET MX Pa3BUTHUIO H IO-
SIBJICHHIO HOBBIX (DYHKIHIA B TPUIIOKCHUSIX.
KonkypeHTocnocoOHOCTh 1H(POBOTO Kaprorpadu-
9EeCKOTO MPOAYKTA 3aBUCUT OT KadeCcTBa MPOMYKIIHH.
KadecTBO 3aBHCHT OT MPOrpaMMHOTO OOECICUCHUS,

BBIOPAHHOTO JIJISI CO3JIaHUS KapTOrpa(uuecKoro mpo-
nykta. OTe4ecTBeHHBIN PHIHOK JI0 HEJAABHETO BPEMEHU
OTJaBajJ MPEANOYTCHHE 3apYOCHKHBIM MPOrPAMMHBIM
peLIeHNIM, MHOTHE U3 KOTOPBIX CETOTHS HEIOCTYITHBI
JUISl POCCUMCKOTO PBIHKA. B 3TOM CBSA3M BO3HMKAET TIO-
TpeOHOCTh B OTEYECTBEHHBIX pa3pabOTKax, CIpoc Ha
KOTOpPBIE BBIPOC B MOCIIEAHEE BPEMSL.
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