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CUCTEMA YMHOMH MAPKOBKHU «SMARTPARKING»

bexkmypoooe bez2300 Aoxam yanu
Kapwunckuii I'ocyoapcmeennviti Texuuueckuii Ynugepcumem

CMYOeHm Ma2ucmpamypbul

Annomayusa: Ilocmosanno pacmyujee Hacenenue npuseno K XAOMUyHOMY
2opoockomy Ogudcenuio. B pesyremame npoyecc noucka mecma 0nsi NAPKOSKU
CMAHOBUMCS  YMOMUMENIbHbIM. Omo  mpyooemKas 3a0aud, npueooauwas K
ouckomgpopmy. H3-3a maxux cyeHapues pacxo0 MONIUBA YEEIUUUBACTNCAL.
Yeenuuenue asmomobunvnoco mpaguxa oxazvieaem necamugHoe 8030elicmaue Ha
oxpydicarowyro cpedy. B snoxy "ymmozco eopooa” smu npobremvl npusoosm Hac K
HeoOxooumocmu  "ymnoeo" pewenus. UYmobvl pewumsv mu  npoobremvi U
YO08IemBOpUms  pacmywuii Cnpoc HaA HNAPKOBOYHbIE MeCmd, Op2aHU3AYUU NO
VNPABNeHUl0 NAPKOBKAMU NbIMAACL 6HEOPUMb  Jyuuiue U MexHON02UYeCKU
npoosunymele pewenus. Oobnaunoe npunodxcenue smart-parking nozeonum 6
pedicume  peanvbHO20  BpeMeHU  OMCIeHCU8ams  OOCMYNHOCMb  NAPKOBKU U
pe3epeuposams ee, mem CamblM npedoCcmasisis 0onee KauyeCmeeHHvle YCiyeu
KOHEeUHbIM NONb308AMENAM, A MAKJCE CHUJICAS HA2PY3KY HA AOMUHUCIPAMOopa
NapKOBKU.

Knwuesvie cnosa: Smart-parking, Humennexmyanvuas  napxosxa,

Texnonoeust RFID, npoepammmoe obecneuenue.
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Abstract: The ever-growing population has led to chaotic urban traffic. As a
result, the process of finding a parking spot becomes tedious. This is a time-
consuming task that leads to discomfort. Because of such scenarios, fuel consumption
increases. The increase in automobile traffic has a negative impact on the
environment. In the era of the "smart city", these problems lead us to the need for a
"smart" solution. To solve these problems and meet the growing demand for parking
spaces, parking management organizations are trying to implement the best and
technologically advanced solutions. The smart-parking cloud application will allow
you to monitor the availability of parking in real time and reserve it, thereby
providing better services to end users, as well as reducing the burden on the parking
administrator.

Keywords: Smart-parking, Intelligent parking, RFID technology, software.

BBenenue

[Tone3nas Monmenb OTHOCUTCSA K MH(GOPMAIMOHHO HIEHTU(HUKALMOHHONW U
BBIYHUCIIUTEIHLHON TCXHHUKC, MMPCAHASHAYCHHAA IJISI OIITUMAJIbHOI'O MCIIOJIb30BAHUWA
IMIapKOBOYHBIX MCCT C IIOMOIIIbIO MAITKMHHOI'O 3PCHUAI.

YMHas IIapKOBKa CCroaHdg - 3TO 6OJ'II>III€, yeM HGO6XOI[I/IMI>Iﬁ FOpOI[CKOﬁ
DJIEMECHT I/IH(I)paCTp}IKTypBI. I/IHTCJIJIGKTyaJIBHaH IIapKOBKA IIO3BOJEICT JIIOAAM
OBICTPO W JIETKO HaXOIuTh CBOOOJHBIE MecTa. [IpencraBbTe cebe HMHCTPYMEHT,
KOTOPBIN O3BOJISLIT ObI 0€3 0COOBIX YCUIINN COCTABUTh YETKOE MTPEACTABICHUE O TOM,
A€ MOXHO HaﬁTI/I, AOCTYIIHBIC ITAPKOBOYHLIC MECTAa U KaK HAJOJIT'O 3aHATO KaXKJ0¢€
MECTO. DTO TAKXKE MO3BOJISET JIFOASIM 3ape3epBUPOBATh MAPKOBKY 3apaHee WM, 1O
KpaliHEN Mepe, TOYHO OINPEAEIUTh KENAEMOE MECTO I MapKoBKU. KomiuiekcHoe
MHTEIJICKTYaJIbHOE PELIeHUE sl MaPKOBOK MOXKET TIOMOYb COKPAaTUTh BBIOPOCHI B
aTMocdepy, OT aBTOMOOWIIEH B TOPOACKUX paliOHAX 3a CUET COKPAIIECHUS BPEMEHU
Ha TIAPKOBKY, a TaKXXe TMO3BOJIUTh OS(PPEKTUBHO YNPaBIATH MAPKOBOYHBIM
IIPOCTPAHCTBOM. ITone3nas MOACIb MOXKET OBITh HUCIIOJIB30BaHa B

CIICHNHUAJIN3UPOBAHHLIX ITAPKOBOYHBIX KOMIITICKCAX M aBTO IIAPKUHI'aX IIPKU TOPI'OBBIX

M BBLICTABOYHBIX KOMIIJIICKCAX, a TaKXKE IIPHU I'OC
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Bce 00beKThI, T/1€ CyliecTByeT He0OX0IUMOCTh B3UMaHMsI OIUIATHI 32 MOJIb30BAHKE
MTaPKOBOYHBIMHU yCITyTaMH.

[Tepen BBE310M Ha TEPPUTOPHUIO CUCTEMA YMHOU MAPKOBKH aBTOMATHIECKU
pacro3HaeT JHIO BOAUTENS, CHIALIETO 32 PYJIEM C MOMOUIbIO BUAEO (PUKCAINH U
OTKpPBIBAECT OJOKUPYIOIIYI0 YCTaHOBKY (murarbaym). Cuctema aBTOMATHYECKU
3aMKChIBACT JJAHHBIE O TOM, KOTJ[a aBTOMOOMIIb 3aeXall, BhIeXall U CKOJILKO BpEMEHHU
HAXOJIUJICS Ha TTApKOBKE.

Omnpenaesienne npoodJieMsbl.

[Ipunoxenue Smart Parking mpuszBaHO mOMOYb MOJIB30BATENSIM HAWTH
HamOoJee MOIXOSIIEe MECTO JIJIsl TApPKOBKHU, 3a0pOHMPOBATH MECTA U MPOJIUTH UX,
ecnu morpedyercs. DTO TMO3BOJSET aIMUHUCTPATOpaM TMAPKOBOK OMPEAEIATh
MapKOBOYHBIC MECTA W YNPABJISATh UMH, a TAK)KE MO3BOJIIECT OMEPaTOpaM MapKOBOK
MPOBEPATHh TMOJUIMHHOCTH  IOJNB30BATEICH 1O WX OpOHUPOBAHHAM, KOTIA
MOJB30BAaTENM BHEIKAIOT Ha mapkoBKy. [lomb3oBarenu moaydyaroT IOCTYH K
uHGOpMAIlMd O MECTOMOJOXKEHWU U 3alpaliuBalOT CHUCTEMHBIE YCIyTd 4Yepes
MOOWJIbHBIE TPUJIOKEHHUS, a ONEepaTophl MAPKOBOK MPOBEPSIOT OPOHUPOBAHHUE C
MTOMOIIbI0 MOOMJIBHBIX MPWIOKEHUH, B TO BpeMsl KaK aJMUHUCTPATOPHI MapKOBOK
MOTYT YHOpPaBJISTH HH(MOpMaIMed O 30HE€ MApKOBKHU Yepe3 BeO-TIPHIIOKEHHE.
[Tpunoxxenue smart-parking ucronb3zyer o0jlauHble BBIYMCICHUS IS YIIyUIICHUS
00CITy>KMBaHMS TIOJIB30BATENEH.

AKTYaJIbHOCTH MPOEKTA.

UToOBI yAOBJIETBOPUTH PACTYIINH CIIPOC HA MAPKOBOYHBIC MECTA, OPTaHMU-
3aIy 10 YIPABJIICHUIO IMAPKOBKAMHU TBITAIOTCS BHEIPUTH OOJiee COBEPIICHHBIC H
TEXHOJIOTUYECKH MPOJIBUHYTHIE pelieHus. 3a pyOeKoM ObLIT BHEAPEH IEIBIA P
METO/IOJIOTHH JJIsl paCIpOCTPaHECHHS NH()OPMAITUHU O HATMYHH CBOOOTHBIX MTAPKOBOK
yepe3 paznuuHbie miatdopmbl. [Ipunoxenue smart parking mo3BOJIUT B peKUME

PCAIIBHOT'O BpPCMCHH IIPOBCPATH HAJIUYIHC CBOGO)_IHI)IX MCCT Ha IIapKOBKC H

PE3CPBHUPOBATL HUX, TCM CaMbIM IIPCAOCTABIIAA I10JIb30BATCIIAM OecpoOIEMHOE
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aMUHHUCTPATOPOB OT 3aJlay TEXHUYECKOro OOCIY>KMBaHUS, HO U JIETAET CUCTEMY
OoJiee Ipy>KECTBEHHOM K OKPYXKaIOIIEH cpejie.

ConyrcrByromasi padora.

CymiecTByromume CHCTEMBI, MpejaraeMble sl yMHOW IApKOBKH,
BKJItOUaroT: MHTEewIekTyanbHas napkoBka ¢ ucnosb3oBaHnem RFID Texnonorus
RFID - 310 TexHomorus aBTOMAaTHU3allid, OCHOBHBIMM KOMIIOHEHTaMU KOTOPOM
apisitorcs RFID-cunthiBaTeny, 3TUKETKHU, KOMIIBIOTEPHI, Oapbepbl, MPOrpaMMHOE
obecnieuenue U T.1. [IporpammHoe obecrnieueHue NnpeaHa3HaueHo AJis yIpaBIeHUs,
KOHTPOJIS,, OTYETHOCTH O TPaH3aKLMAX M 3a]ad JKCIUlyaTaluu IapKOBOK. OTH
JaHHBIE O TPAHCIOPTHOM CPEACTBE M3BJIEKAIOTCS M3 0a3bl NaHHBIX JJI MPOBEPKHU
TPAHCIIOPTHOT'O CPEJCTBA ITPU BbE3/I€ HA MAPKOBKY ¢ nomoibio RFID-cunteiBaTens.
Korpa tpaHcnopTHOE CpeACTBO XOUYET Bbl€XaTh, ayTEHTU(HUKALUS BBIOJHAETCS
MyTeM aHajiu3a CBEICHUH O peructpanuu. Bogutenu OyayT yBeZOMIIECHBI O HATUIUU
MapKOBOYHBIX MECT y camoro Bxoja. Takum oOpa3om, Bbl HE TpaTUTE BpeMs Ha
ITIOMCKH MapKOBOYHOT O MECTA.

NurtennekryanbHas MapKOBKa Ha OCHOBE OpOHHMpOBaHUS.
WuTennexTyanpHas cucTeMa NapKOBKM HAa OCHOBE OpOHHMPOBAHMS NpeaHA3HAUECHA
U1 TIepelay BOAUTENIAM UH(OpMAIK O TApKOBKE B PEKUME PEAIbHOTO BPEMEHU
yepe3 mnpuioxkenue. CucremMa B OCHOBHOM HCIONBb3YyeT JaTyuku Zigbee u
NOAJEPKKY CMapT(OHOB [JIsi  pa3BepThIBAHMS. JTa CUCTEMA TO3BOJISIET
MOJIB30BATENISIM 3apaHEEe 3ape3€pBUPOBATH OMNPENEIIEHHOE NMAapKOBOYHOE MECTO,
MOJTYYWB IOCTYI K UH(OPMAIIUK O €T0 HAIMYUH B OMIPEIeTICHHOM pailOHE TApKOBKH.
OH Takke OCHAlleH BO3MOXXHOCTBIO OIUIAThl, BKJIOYas JUHAMHUYECKOE
1IeH00Opa3oBaHue i Mojib3oBaTenel. JlaTunkyu cBeta U BUOpALMU OMpPEEIsioT,
MPUCYTCTBYET JIM TPAHCIIOPTHOE CPEACTBO Ha cTostHke. Monynb Bluetooth orBeuaer
3a CBS3b MEXKAY Ioib30BareneM U uHpopMmanuedl aaruyuka. K OCHOBHBIM
HEJ0CTaTKaM OTHOCATCS MEHbLIMHI panuyc aeWictBus Bluetooth u curyanuum c

Y3KUMHU MCCTaMH, KOTOPBIC MOI'YT BOBHUKHYTDH B CJIIY4a€ HHTCHCUBHOI'O
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WNHurennexryanpHas cucreMa OpOHUPOBAaHMS MApPKOBKHU C MCIOIb30BAHUEM.
Ota cucTema Mo3BOJISET MOJIb30BATENSM PE3EPBUPOBATH CBOM MAPKOBOYHBIE MECTa
¢ nomomisio SMS. Tlocne monTBep:kaeHus OPOHUPOBAHUS MOIH30BATENN MOTyYaT
oHOpa30BbIii maposb (OTP) s Bxoaa Ha MapKOBKY M HOMEP MECTA JJIsl HAPKOBKH.
Ecnu oM mpeBbICAT Bpemsi, HEOOXOAUMOE ISl TOTO, YTOOBI 100OpaThCs IO MecTa
MapKOBKH, CPOK JIUCTBHUS MApOIsl UCTEUET, U OpOHUpOBaHKE Oy1eT aHHYIHMPOBAHO.
Cucrema mnozpasziensercsi Ha CHCTEMY COXPAaHEHMSI M CHCTEMY JOCTYIIA.
PezepBupoBanne obOpadareiBaetcsi Mukpo-RTU (YnaneHHbIM TepMUHAIBHBIM
6110k0M), HacTpoeHHBIM ¢ momoibelo cepBepa SSE OPC (OLE ana ympaBieHus
npoueccamu). Crucrema JqoCTymna ympasiisgercss MUKpokoHTpoiepoM -IC 16F877,
KOTOPbIN U3MEPSET NEPUObI BPEMEHH ICUCTBUS Maposiei, XpaHUT / MPeJOCTaBIIIET
uHGOPMAIUIO O HATMYMH MAPKOBOYHBIX MECT, a TaK)Ke pa3peliaeT Uil 3amnperiaet
JOCTYNl K MapKOBOYHOM 30HE. JlaTuMK Beca pacroioKeH Ha CTOSIHKE, UYTOOBI
OIPEAENINTh NPUCYTCTBUE TPAHCIIOPTHOT'O CPECTBA.

[TapxHer: Ympasnsiite aBToMOOMIEM, OTCIEKNBAs CTATUCTUKY MapKOBKHU
Ha obouuHe. Park Net - 370 MOOMJIbHAs CHCTEMa, COCTOSINAs U3 TPAHCIIOPTHBIX
CPEICTB, KOTOpblE COOHMparoT HH(GOPMALMI0O O HAJUYMHU MAPKOBOYHBIX MECT,
npoe3kasi MUMO. ABTOMOOWIb ocHameH GPS-mpueMHMKOM U yJIbTPa3BYKOBBIM
JaTbHOMEPOM CO CTOPOHBI MAcCAXKUpa ISl ONpeIesIeHrs CBOOOIHBIX MAPKOBOYHBIX
MecT. CoOpaHHbIE JaHHbIE UHTETPUPYIOTCS HA LIEHTPAJIbHOM CEpBEpe, co3iaBas
KapTy JAOCTYHHOCTH MapKOBOK B PEXHUME peaJbHOrO0 BPEMEHH, TEM CaMbIM
oOcy>kKrBasi 3arpochl MOJIb30BaTeNe. s AOCTHXKEHUs TOUHOCTH OIpENeTeHUs
MECTOTIONIOKEHMsI ObUT pa3pad0TaH TMOAXOM K CHSATHIO OTIIEYAaTKOB TMAJbIEB C
oKpyxaroliei cpeapbl. OH ucnonb3yer Moayinb GPS u ynbTpa3BykoBbI€ JaTUUKU IS
ckBO3HOM cBsi3u. Co3gaercss KapTa B pealbHOM BpPEMEHH, OTpaxkarouas
3aM0JHAEMOCTh O OTHOUIEHWIO K OTMETKEe BpeMeHH. HemoctaTku B OCHOBHOM
CBSA3aHbl C OrPaHUYECHMSMHU JAaTYMKOB U CIOKHOCTSAMH, CBSI3aHHBIMHU C MHOIO-

MIOJIOCHOM ITapKOBKOM.
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3anmauel, Ha pelieHrue KOTOpOi HalpaBiieHa MoJie3Hast MOJIelb, SBIISIETCS TO,
YTO HBIHCNIHUE WHTEUICKTyaJIbHbIE TAapKOBKU HCIIONB3YIOT CHCTEMY BHJICO
(uKcary ¢ MOMOIIBI0 MAIIMHHOTO 3PEHMSI, KOTOPHIE CIYMTHIBAIOT aBTOMOOWITEHBIC
roc. HoMepa. B oTimume OT BCeX CYIIECTBYIOIIMX CHUCTEM ITAPKOBKHU, JTaHHAS
CHUCTEMa HCIIONb3yeT pacrno3HaBaHUE JMIIAa CaMOro BoauTens. To ectb B 0ase
JAHHBIX JIOCTATOYHO UMETH OJHY (poTorpaduro BOIUTENS, a HE 3aMUChIBATh BCE TOC.
HOMEpa aBTOMOOWJIEH, KOTOpbIe OH BOAUT. TakuM oOpa3oMm, B JaHHOW CHUCTEMeE
aIMUHUCTPUPOBAHUS TAPKOBKM BOJUTENIb MOXET IMPOe3kKaTh HA aBTOMOOWIIE C
mo0bIM TOC. HOMepoM. Ha mpumep, aBTOMOOWIL pOIUTENEH, KEHBI, JETeH WU
npyseit. Cucrema ymHOM mapkoBku Smart Parking Gyniet moiaHOCTbIO HE3aBUCUMA OT

YeJI0BEYECKOro (hakTopa, TO €CTh MOJIHOCTHIO aBTOHOMHOIA!

OrpannyeHus.
CrabunsHoe noakmtoueHue Kk Murtepuery. [lpennaraemas cucrema tpedyer
cTabmibHOTO NoAKII0YeHUs K UHTepHeTy niist 3 HEKTUBHOTO (DYHKIIMOHUPOBAHUS.

B ciyuae orknrouenuss UaTepHera cucrema MoKeT BBIATU U3 cTpos. [losb3oBarens,
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CrnenoBarenbHO, CTAOWIbHOE TMOAKIIOYEHHE K MHTepHeTy sBisieTcs OCHOBHBIM
TpeOOBAHUEM PTOW CUCTEMBI.

Macmrabupyemasi apXuTeKTypa ¢ BhICOKOH CTEneHbI0 MacIITabupyeMOCTH
[Ipennaraemasi WHTEIJIEKTyalbHasi CHUCTEMa TIMAPKOBKM JODKHA OBITH JIETKO
Macimtabupyemoil. Mcmonb3oBanue O0OJAYHBIX CEPBUCOB I 0a3bl JTaHHBIX
o0ecreynBaeT MacITabuPyeMOCTh, IIOCKOJBKY BCs 0a3a TAaHHBIX MOKET XPAHUTHCS
B 00J1aKe ¥ MacIITabUpPOBATHCS B COOTBETCTBUU C ITOTPEOHOCTIMHU.

OO6paboTKa OJHOBPEMEHHOI'0 JIOCTyNa K I[EHTPAIM30BaHHON 0a3e JaHHBIX.
NHrennektyanbHas cucTeMa MapKOBKU JOJDKHA OBITh CHOCOOHAa 00pabaThIBaTh
OJTHOBPEMEHHBIHN JIOCTYN MOjb30BaTenel K 6a3e maHHbIX. [lockonbKy 0a3a qaHHBIX
[IEHTPAJIN30BaHa, MHOTHE IOJIb30BATEId MOTYT OJHOBPEMEHHO IOJYYUTh K HEU
JOCTYTI, ¥ BO3MOXXHO, YTO MHOTHE ITOJIb30BATEIM MOTYT 3a0pOHUPOBATH OJHO M TO
KE TIAPKOBOYHOE MECTO OmHOBpeMeHHOo. Cucrema oDKHA OBITH CIIOCOOHA
00pabaThIBaTh TAKHE CITyYaH.

JdoCTynHOCTb.

[TockonbKy mONB30BaTENlb HCHOJB3YET YCIyry "ymHas mapkoBKa" uepes
MOOWJIbHOE TPHUIIOKEHUE, CTATyC JTOCTYITHOCTH B PEXKHUME PEaJbHOTO BPEMEHHU
JOJDKEH TIPEAOCTABIATHCS MOJIB30BATEII0 10 MEpe HEOOXOJMMOCTH, T.€. CHCTEMa
JTOJKHA OBITh JIETKO JOCTYITHA KOHEYHBIM MOJIb30BATEIISM.

TpeGoBanus K anMapaTHOMY M IPOrPaMMHOMY 00eCIIe4eHHUIO.

[Ipennaraempie CUCTEMBI MOTYT OBITh pPEATU30BaHBI C HCIOJIL30BaHUEM
MOAXOMAsIeld TIaThOpMbl OOJAYHBIX BBIUMCICHWHM, Takol kak Amazon Web

Services (AWS) wunu Microsoft Azure. TpeOGoBaHusi K pa3BepTHIBAHHIO C

ucnosibzoBanueM AWS ykazaHbl HUXKeE.
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MobunbHOE TPUIIOKEHHE

» CepBepubiii cepep: AWS Elastic Compute Cloud (EC2)

 baza nannbix: baza nanasix MySQL

Henocrarkamu CyImecTBYIOIMHUX CUCTEM SIBIISIOTCS:

N3BecTtHa mone3nas Mopenb, pacmo3HaBaHue roc. Homepor. Cucrtemsl ¢
pacro3HaBaHUEM T'OC. HOMEPOB aBTOMOOWICH SIBISIFOTCS JOCTATOYHO YAOOHBIMHU U
OTYACTH YMPOINIAIOT amNmapaTHyl0 YacTh CHUCTEMbI, MOTYT OBITh HEIOCTATOYHO
3G ()EKTUBHBIMU B CBSI3M CO CIOXKHOCTBIO PACIIO3HABAHUS TPSI3HBIX WU
MOBPEXKJICHHBIX HOMEpoB. Hambosnee pannoHanbHOE HCMONb30BAHHWE B KAueCTBE
BCIIOMOTaTE€IbHON UICHTU(PUKALIMK B IEJISX 3alUThl OT MOLLIEHHUYECTBA.

Henocrarkom paHHOW MOIENW SIBISIIOTCS TPYAHOCTH CO CUYUTHIBAHUEM
TPS3HBIX HOMEPHBIX 3HAKOB, TPYAHOCTH C pAclO3HaBAaHUEM B YCIIOBHUSAX
OTPaHUYCHHON OCBEIICHHOCTH U MTOBPEKICHHBIE HOMEPHBIE 3HAKH.

3akiouenmue.

brmaromapst pa3BUTHIO TEXHOJIOTHI BOAWTENIN TPEOYIOT 0OJiee MPOCTBHIX U

MCHEC TPYAOCMKHUX ITaPKOBOYHBIX MECT. CYH_IGCT

HHTeHHeKTyaHBHOﬁ ITapKOBKH, KOTOP
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0ojiee KaueCTBEHHBIX YCIYI KOHEUHBIM IMOJIb30BATENSIM M YIy4YIIEHUS OOUIEro
YOPaBJIEHUs CYIIECTBYIOIIEW CUCTEMOM MAPKOBKU. MOHUTOPUHI JOCTYIIHBIX
MapKOBOYHBIX MECT B PEXKUME PEATbHOTO BPEMEHHU W BBIJICICHHUE MOIXOSIICH
MapKOBOYHOW 30HBI IIyTEM MPEABAPUTENHHOIO OPOHUPOBAHUS - 3TO HEKOTOpHIE U3
XapaKTEePHBIX YCIYT, MPEAOCTABISIEMBIX KIMEHTAM WM KOHEYHBIM MOIb30BaTENsIM
gyepe3 yaoOHbIN uHTepdeiic, Takoi Kak MOOMIBHOE TIPHIIOKEHUE WA C TTIOMOIIBIO
SMS-cepBucoB.
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