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Annotation. This paper presents a methodology
for measuring the intensity of traffic flows, which
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CpCACTB U MPCACTABJICH B BUAC IMAaCIIOPTOB HMH-
TCHCHUBHOCTH JJIA KaXKI0I'0 ITYHKTA Yy4€Ta.

Knwoueevie cnosa: WHTEHCHUBHOCTDL Keywords: INTENSITY OF TRAFFIC FLOWS,
TPAHCIIOPTHBIX ITOTOKOB, PEOPT'A- REORGANIZATION OF TRAFFIC, TYPES
HU3ALUA AOPOXHOI'O JABMXEHMA, OF VEHICLES, MEASUREMENTS OF
THUIIbI TPAHCIIOPTHBIX CPEJICTB, 3A- TRAFFIC FLOWS.

MEPBI TPAHCIIOPTHBIX ITOTOKOB.

! demop ons eedenus nepenucku

1 CocTosiHue BONPOCA UCCJIETOBAHNS H AKTYAJIbHOCTH PadoThI

WNuTencusHocTh aAwxkenus (/1) onpenensier skcniayaTalluOHHOE BO3JEHCTBUE Ha aBTOMO-
OMIJIbHBIE JOPOTH KaK BU/Ia COOPYKEHUS U 00JIaJaeT CaMOCTOSTENIbHBIM 3HaueHueM. [Ipu sTom ona
SABJISICTCS CIIy4aifHOW BETMYMHON Kak (PYHKIIMEH MpOCTPaHCTBEHHBIX U BpeMEHHBIX (pakTopoB [1].

B xozne KOHTpOJs M perucTpaluy JBUKEHUS B TOPOJICKOM uepTe 3HaueHu e npuodperaer
yZeJIbHasl UHTEHCUBHOCTD, IIPU 9TOM TEPMUH «IIPUBEJECHHAsI HHTEHCUBHOCTH» UCIIOIb3YETCs IPU
MPOBEICHUH 0oJiee AeTANBHBIX PACYETOB MPOIYCKHON CTOCOOHOCTH TOPOTH. /laHHbIE HHTEHCUB-
HOCTH OIpEAeIIAI0TCS IPOCTPAHCTBEHHOW HepaBHOMepHOCThIO ABMkeHus (ITH/]) mo paznuynbiM
y4acTKaM JOpOT B MacmTadax WX pacnpeiesieHus yiIudHo-maopoxHou cetu (YJC) or Mambix
y4acTKOB ceTell palloHOB 10 KpYIHBIX ceTeil peruoHoB. Cxematuuno [TH]] nzoOpaxaercs Ha kap-
TorpamMmax ¢ ykazanueM cymmapHoit /] B oboux nanpasienusx [2]. [lmanorpamma uzobpaxa-
ercs Ha miane uccaenyemoit ¥ JIC ropoaa o scem HanpasieHusm M/, B Tom uucie, 1 o Kaxaou
M10JIOCE paccMaTPUBAEMOMN JIOPOTH.

B xoae npoBoAMMBIX HCCIe0BaHMH TakKe MOXKET OBbITh MCIOJIb30BaHA IM(PpOrpaMMa, Ha
kotopoi ]I o6o3navaercs B uuppoBoM Gopmare.

M3BecTHBIE CTATUCTUYECKHUE JAHHBIE ITOKa3bIBAIOT, 4TO M/] cylecTBeHHO paznuvaercs Ais
ropoackux YJIC u 3aropoJHOro IBUKEHUS IO TaKUM MapamMeTpaM Kak HepaBHoMepHocTh M/l mo
BPEMEHH BCJIE/ICTBUE LIUKINYHOCTH B MacIiTabax MecsIeB, HeJlelb, CyTOK, 4YacOB, IATUMUHYTHBIX U
MATUCEKYH/IHBIX MHTEpPBaOB, cpeTodopHbIX 1UKIoB [1-5]. Jns ropoackoit U1 B HenenpHOM Mac-
mrade BbIJIeNIAETCs MATHHUIIA KaK CaMblii HArpy>KEeHHBIN JIeHb, a Cy000Ta U BOCKpPECEHbE - KaK HauMe-
Hee HarpykeHHble 1HHU [4]. ExxeqneBHo /] B ropose MmakcumMaibHa U UMEIOT MECTO €€ MIUKHU B YTPEH-
HUE U BeuepHHe Yackl. B 3aropoHbIx Joporax B BeIxoAHbIe 1HH W] Hanbosee BBICOKH, a €KEIHEB-
HbI€ MUKOBbIE HATPY3KH HE TaK 3aMETHBI, IPH 3TOM BEYEPHUE TUKU OoJiee BHICOKH [5].

B 3aBucuMocCTH OT LIENM U 33724 IPOBOJIUMBIX MCCIIEA0OBAaHUN, HAIIPABJICHHBIX Ha JAE€Tallb-
HOE U3y4YeHHE 0COOEHHOCTEN TOPOKHOTO JIBHXKEHHS, OJIydaeMble JaHHbIE HAXOIATCS C UCIOJb-
30BaHUEM JIOKYMEHTAJIbHBIX METOJIOB UCCIIEIOBAHMS, MATEMAaTHYECKOI'0 MOJIEIUPOBAHHUS U T.J.

B paMkax miaHOBOrO 4aCTUYHOTO 3aKpBITHs JABHMXKEHHs TpaHcmopTa mo yi. IlepBomaii-
CKHI MPOCIIEKT B CBSI3U C BHIMOJHEHUEM PEMOHTHBIX PaboT TEIIOTPACCHI INIAHUPYETCSI pACCMOT-
peTh U3MEHEHHE OpTraHU3alllU IOPOKHOIO IBHKEHUS Ha LIEHTpaJIbHOM apTepun ropoja Ps3zanu.

[TnanupoBaHue U MPOBEIeHHE TPAHCIIOPTHBIX UCCIIEIOBAHUH BKIIIOYAET B ceds cOOp U aHAIN3
JAHHBIX 00 MHTEHCHUBHOCTH JBM>KEHUS TPAHCIIOPTHBIX MOTOKOB B KITFOUEBBIX y3J1aX U pa3paboTKy Me-
POIIPUATHI IO PEOPTaHU3ALMH JOPOKHOTO IBUKEHHSI C YIETOM TAITHOCTU IEPEKPBITHS IBUKEHUS.

Ilenpto uccnenoBaHus sBISIETCS cOOp M aHAJIU3 JAHHBIX O MapaMeTpax JOPOKHOTO JIBH-
KEHUs, a TAKKE MCCIIEI0BAHNE UHTEHCUBHOCTH JBUKEHUS TPAHCIOPTHBIX MOTOKOB B LEJAX pe-
OpraHU3alUU TOPOKHOIO IBHKEHUS U MEepeHanpaBiIeHUs TPAHCIIOPTHHIX MOTOKOB.

3amaun UCCIIeI0BaHUN BKIIIOYAIOT B ceOs:

1. COop n aHanU3 JaHHBIX IO MHTEHCUBHOCTH TPAHCHOPTHBIX TOTOKOB.

2. [IpensioxkeHue Mo peopraHu3aluy JOPOKHOTO JBUKEHHUS HA MEpUOJ NMPOBEIACHHUS pe-
MOHTHBIX paboT.
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2 MarepuaJbl H METOIbI

[TocTpoeHme TPaHCIIOPTHON MOJETH SIBJISICTCS MHCTPYMEHTOM JUIsl OIICHKH 3P PEKTUBHOCTH
MEpOIPHUATHI 10 OpraHU3alllui JOPOKHOTO ABMKEeHUS [6, 7]. B maHHOM OoTyeTe mpemiaraercs pac-
CMOTPETh HECKOJIBKO KITFOYEBBIX Y3JIOB, ONPEACIUTh MAPIIPYThl 00bE3/1a U TOTYyYUTh MPOTHO3 d(-
(eKTUBHOCTH MpeAsIaraéMbIX MEPOIIPHUATHIA.

B BBIOpaHHBIN BpeMEHHOM WHTEpBA Ha 00CIIEyeMOM TPAHCIIOPTHOM Yy3JI€ Ha CTaIlMOHAp-
HBIM IITAaTUB yCTAaHABIMBACTCS BUJICOKAMEPa, B MOJI€ 3pEHUSI KOTOPOH MOMaialoT BCe U3MEpPSIEMbIe
TPAHCIIOPTHBIE TOTOKH.

[Tpu HEBO3MOKHOCTH OOECTIEUUTH MOMAalaHue B M0JI€ 3PEHUSI BUACOKaMEPhl BCEX PETUCTPH-
PYEMBIX TPAHCHOPTHBIX MOTOKOB, B TPAHCIIOPTHOM Y3JI€ OJJHOBPEMEHHO YCTAaHABIIMBACTCS JIBE BU-
neokamepsl. JlomyckaeTcsl OCyIIEeCTBICHHE BUIEOChEMKH U3 aBTOMOOMIISL IPU 0OECIIeueHU peru-
CTpAallM¥ BCEX HAMPABICHUN BUKEHUS B TPAHCIIOPTHOM Y3JI€.

VYcraHoBKa cpelcTB BUACOPUKCALMN TOJKHA OBITh BHINOJHEHA HAa HEOOXOJUMYIO BBICOTY
JUTSE 00€CTICUCHHSI TOBBIMIEHHOW BUIMMOCTH OOBEKTOB M MCKJIFOUCHHUS JOJITOBPEMEHHOTO 3 deKTa
«3aropakuBaHus» 0030pa TpaHcnoprom (puc. 1).

S

T
.

Pucynok 1 — YcranoBka 060pynoBaHus Ui 3aMepa HHTEHCUBHOCTH ITOTOKOB
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[Tpu mpou3BoACTBE PabOT MO y4eTy MHTEHCUBHOCTU JIBFDKCHUS MPUMEHSETCS CIEIYIOIIee
obopynoBaHue:

- TIO3BOJIAIOIIEE OCYIIECTBIISITh BUEOCHEMKY B YCIOBHUSX OCAIKOB (OBITH TbIJIC- U BJIaro3a-
ITUIIICHHBIM);

- pa3zpeuienue He menee 1280x720;

- yacToTa KaapoB — He MeHee 20 KaJIpoB B CEKYHY;

- TPAHCIIOPTHOE CPEJICTBO, OOPTOBOM KOMITHIOTEP (HOYTOYK) C TUTaHKEM OT OOpTOBO#i cetr 12 B;

- )KeCTKHe AUcKu 00bEMoM He MeHee 1 TO mist perynsipHOro KomupoBaHusi UHGOPMAIUH;

- GPS/T'nonacc-mMoynu (KOOPAUHATHI MECTA TIPOBEACHHUSI PadOT) JJIsl 00eCIIeYeHHsT yCTOMIN-
BOT'O BBIYUCIICHUS KOOPJUHAT MECTOMOIOKEHUSI.

BuneocbeMka nomkHa GUKCHPOBATH paclpeielieHue TPAHCIIOPTHBIX TTOTOKOB MO BCEM pa3-
pEIICHHBIM HANpPaBICHUSM JIBXKEHUS, U 00ECIeunBaTh BO3MOKHOCTh PACIIO3HABAHUS KAaTErOPHi
TPAHCIIOPTHBIX CPEACTB. BpeMs BBITPYKaeMBIX NAaHHBIX COCTaBIsCT 14 CTAIMOHAPHBIX MYHKTOB

y4eTa CyTOYHOW MHTEHCUBHOCTHU JJOPOKHOTO JIBIKEHUS (Tadbnuua 1).

Tabmuma 1 — [lepedens cralMOHapHBIX MYHKTOB

cTa Cy’TO‘lHOﬁ HHTCHCUBHOCTH IOPOKHOI'O IBHMIKCHU

Ne IIupora Hoarora HaumeHoBaHUe nmepeKpecTKa

1 54.63089776616082 39.70472929937044 | Ilepeceuenwue IlepBomaiickuii mpocr. - yi1. BokzanpHas
3 54.62903976406798 39.71620378953575 | Ilepeceuenwue IlepBomaiickuii mpocil. - yi. J3ep>KHHCKOTO
4 | 54.629357217590254 39.7242182300721 | Iepeceuenue [lepBomaiickmii mpocrr. - yi. Kamupuaa

5 | 54.637106048343966 | 39.72309181426251 | Ilepeceuenue yu. Kamunpuna - yn. ConHevdnas

7 54.62927941039186 | 39.721798989516905 | Ilepeceuenue [lepBomaiickuii mpoc. - yi1. Bok3anbHas
8 | 54.629215011454534 | 39.733657039760956 | Ilepeceuenue [lepomaiickuii mpocl. - yi. MasikoBCKOro
9 54.62920567455805 | 39.736097849964416 | Ilepeceuenue [lepBomaiickwmii mpocrr. - yin. CobopHas

10 | 54.63151492761052 | 39.740201629756925 | Ilepeceuenue yiu. Jlennna - yi. CobopHas

11 | 54.62517505858783 | 39.716592826007435 | IlepeceueHue yi. JI3ep>KHHCKOTO - YII. BRICOKOBOJIBTHAS
19 | 54.62124563613431 39.70447182215826 | Ilepeceuenue yi. BoicokoBosbTHas — yi. Becenusis

23 | 54.63288578907059 | 39.724213205771015 | Ilepeceuenue yn. Cemunapckas - yiu. Kammpuna

31 | 54.624098511807894 39.6993537197832 | Ilepeceuenue yi. Ukanosa - yi. BeceHnsis

32 | 54.631412654410646 | 39.70307662589545 | Ilepeceuenne MockoBckoe 1 - MuXaioBckoe I

Knaccugukarus u moac4er TpaHCIIOPTHBIX CPENICTB, a TAK)XKE MPEJCTABICHHE PE3yIhTaTOB
OyZayT BBINOJHEHBI COTJIACHO pa3paboTaHHBIM (GopmylisipaM. JlaHHBIE 1O MPOBEACHHBIM 3aMepaM
He00X0IMMO MPEIOCTaBUTh C Pa30MBKOIL 10 Kaxaomy Jacy [8].
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3 Pe3yabTaThl HCCJIEI0BAHUI

(DI/IKcal_II/ISI PE3yIbTAaTOB Ha6HIOI[CHHﬁ BBITIOJIHACTCA B COOTBETCTBHUU C HpeI[CTaBJIeHHOﬁ HHNXKE
KJIaccH(UKAIIUeH, TTO3BOJISIFOIICH MPUBECTH PE3yIbTaThl K CHCTEMaM TpaHcopTa (puc. 2).

Pucynok 2 — @oTo ¢ kamepsl (C OTMEYEHHBIMU HalpaBJICHUSMU JIBUKECHUS
TPAHCIIOPTHBIX CPEJICTB)

OO0OpaboTka 1 aHATU3 PEe3yabTATOB HCCIICIOBAHUS WHTEHCHBHOCTH TPAHCIIOPTHBIX MOTOKOB
npoBoautcst corpyaaukamu OO0 «Dukctpadur» (puc. 3).

Pucynoxk 3 — O6paboTka 1 aHaIU3 pe3yIbTAaTOB UCCIICIOBAHNS HHTCHCUBHOCTH
TPAHCIIOPTHBIX TOTOKOB
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THIbI TPAaHCTIOPTHBIX CPEACTB, MOJJICKAIIHIE K YUeTy, IPUBEICHBI B Ta0uLe 2.

[Tocne Toro, kak ObLIO OTCHSITO BUJEO HAa BHIOPAHHBIX MEPEKPECTKAX, ObUIO MOJCYUTAHO KO-
JIMYECTBO TPAHCIOPTHBIX CpeAcTB. [lomyueHHbIE NaHHbIE ObUIM 3aHECEHBI B TaOJMIly, B KOTOPOU
TPAHCIIOPTHBIE CPEJCTBA MPOKIacCCUPHUIMPOBaHbI 10 BUAY (rpy3oBbie TC, ierkoBbie aBTOMOOWIH U
T.4.). Ha pucyHke 4 npeicraBiieHO paciojioKeHue TOYeK 3aMepoB MHTeHCUBHOCTH TC Ha KapTe.

Tabnuna 2 — Tunsl TPaHCIIOPTHBIX CPEJCTB

Tpynma Koadpduunent npusene-
TC Tun TpancnmopTHOroO cpecTBa HHSI K JIETKOBOMY aBTO-
MOOHJIIO
1 JlerxoBble aBTOMOOWIIN, HEOOJIBIIINE I'PY30BUKHU (PYyproHBI) U APYyTHE aB- 10
TOMOOWIH ¢ IPHUIIETIOM 1 0e3 Hero '
2 JIByXOCHEIE TPY30BEIE aBTOMOOWIIH 1,5
3 TpexocHbIE TPY30BEIE aBTOMOOWIIH 1,8
4 YeThIpexXOCHBIE TPY30BbIC aBTOMOOWIH 2,0
5 YeThIpeXOCHBIE aBTONOE3/a (IBYXOCHBII IPy30BOH aBTOMOOHIIb C MPHIIE- 29
TIOM) '
6 [IaTrnocHbIe aBTOMOE3a (TPEXOCHBIH IPYy30BOM aBTOMOOIIIb C TIPHIICTIOM) 2,7
7 TpexocHble ceelIbHbIC aBTONOe3/1a (ABYXOCHBIH CelleNIbHbIH Tsrad ¢ mo- 29
JTYTIPUTICTIOM ) '
8 YeThIpeXOCHBIE CeIeNBHbBIC aBTOIOE3/1a (IBYXOCHBII CeIeNbHBIH TArad ¢ 27
TTOJTYTIPUTICTIOM ) '
9 [IsTHOCHBIE ceneNbHbBIe aBTOIOE31a (ABYXOCHBIH CeeNbHBIN TArad ¢ Ho- 27
JYTIPUTICTIOM ) '
10 [IsaTHOCHBIE ceeNbHBIC aBTONOE31a (TPEXOCHBIH CelleNbHbIN TArad ¢ Ho- 27
JTYTIPUTICTIOM ) '
11 IllecTHoCHBIE CelieTbHbIE aBTONOE3 /A 3,2
12 ABTOMOOHIIH C CEMBIO U 00JIee OCSIMH H PyTHe 3,2
13 ABTOOYCHI 3,0

Pucynok 4 — PacniosnioskeHue To4eK MpOBEICHUS 3aMEPOB Ha KapTe

N3ydeHHble HanmpaBieHUs IBUKEHUS TPAHCHOPTHBIX CPEACTB Ha mnepekpectke [lepBomaii-
CKUI IPOCHEKT — yJI. Bok3anpHas npeacTaBiieHbl Ha pucyHKe 5. KakoMy HalpaBiIeHHIO IBUKEHUS
MIpUCBaNBaeTCs CBOM HOMEP AJIsl yA0OCTBa JabHEHIIIET0 BHECECHHS 3HAYEHH I UHTEHCUBHOCTH TPaHC-
IIOPTHBIX IOTOKOB.
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PI/ICYHOK 5 —Cxema HaIlpaBJICHUS ABUIKCHUA TPAHCIIOPTHBIX CPEACTB

Jlanee ObUIM OJBITOXKEHBI BCE 3HAUEHUS, [TOJydeHHbIE ITocie o0cyera, U copMupoBaHa 00-
11as TabJauIa ¢ MPOLEHTHBIM COOTHOIICHHEM KaKJIOTO BHUJa TPAHCIIOPTHOTO CPEICTBA (ISl HATJIsI -
HOCTH MOCTPOEHA auarpamma) (puc. 6).

Pacnipenenenme mo timam TC
Jlerkoesie I'pyz0BEIE AETOMODHIH ArTobycsr Tponmettbye
azToMobuy, 2 ocn 3 ocu 4 ocu 3 oceit 6 ocefi T 50‘«1.183 Mazpo- Cpepumne | Bonsmme BI
dyprosst oceft aBTODYCEI
Hroro 88.9% 2.7% 0.3% 0.0% 0.1%| 0.0%) 0.0% 2.0% 3.3%| 1.1% 1.5%
Bpeus Cywma pocx 0,0% I aMMa pacmopeneneHns mo TanaM TC
00:00-01.00 425 o1 0.0% Harp pactpexn
01:00-02:00 348.2 U V]
02:00-03.00 2552 0.0% . A0 11e 5%
03:00-04:00 2453 N 7[0),.?;,3% \ |
04:00-05:00 330.6 : .
05-00-06:00 521.8 = JlerkoEEIe AETOMOOHIH, QVProHE
06:00-07:00 1233.7
07-00-08-00 22043 = 'py20EEIE AETOMOOHTH 2 OCH
08:00-09:00 22427 = [pY30BEIE AETOMOOHTH 3 OCH
09:00-10:00 2440.6 | = ['py30BHIE 2BETOMODHIHA 4 OCH
10-00-11-00 24556  Tpysosste aBTowoBmm 5 ocefi
11:00-12:00 2604.8
12:00-13.00 2653.3 = Tpysossie apTomobu 6 ocedt
13:00-14:00 27202 = I'pyzoEEIe aETOMOOHETH 7 E Doxee ocelt
14:00-15:00 25327 = ApToGycs Muxpo- a8T0GYCE
15:00-16:00 2644.5 ,
16:00-17:00 2688.6  Asrobycst Cpeeme
17-00-18:00 27842 = ArTofycr Bonkmae
18:00-19:00 26058 = Tpomneiidyce
19:00-20:00 21345
20:00-21:00 20453
21:00-22:00 1692 88.0%
22:00-23-00 1067 8
23:00-24:00 6755

Pucynox 6 — [lonyueHHOE KOTMYECTBO TPAHCIIOPTHBIX CPEICTB

[To maHHBIM 3HAYEHUSM BHTHO, YTO IPEUMYIIIECTBEHHO B IIOTOKE HAXOJISATCS JIETKOBBIC aBTO-
MOOWIIH, GYPrOHBI, YTO CBOHCTBEHHO IS IIEHTPaAJIbHOM YacTH ropoaa [9—11].
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4 O0cy:x1eHue U 3aKJII0YeHne

PaccmoTpenHast MeToiMKa 3aMepOB MHTEHCHBHOCTH TPAHCIIOPTHBIX IMOTOKOB OOECIICUUBAET
MoJTy4yeHHe HEOOXOJUMBIX MCXOIHBIX JAHHBIX JUIS IOCTPOCHUS KAUE€CTBEHHOM TPAHCIIOPTHOM MOZEIIH.

JUnis nanpHEUIINX pacuyeToB OBUIO MPOU3BEICHO HATYPHOE 00CIIeIOBaHNE HEOOXOAMMBIX /IS
aHaJiM3a MyHKTOB yueTa. [lonyueHHbIl B pe3ysbTaTe 00ciea0BaHuil BUieoMareprai oopaboTaH co-
IJIACHO JIEWCTBYIOIEH HOPMATUBHON IOKYMEHTALIUHU 110 BCEM TUIIaM TPAHCIIOPTHBIX CPEJCTB U MPEJI-
CTaBJICH B BUJIE IACIIOPTOB MHTEHCUBHOCTH JIJIS1 KAKJOT0 IIyHKTA y4eTa.

[TocTosiHHas 6Ga3oBast MOJIEINb MO3BOJIUT OLEHHUTH 3()(HEKTUBHOCTH M3MEHEHUS! OpraHU3alnuu
JIOPOKHOTO JABMXKEHHUSA B y3Ji€, HAlpUMep, MPOBECTH ONTUMHU3ALINIO CBETO(GOPHOTO PEryIupOBaHNUS,
npoBepuTh 3(PPEKTUBHOCTH JIOKATBHO-PEKOHCTPYKIIMOHHBIX MEPONPUATHH, OLIEHUTh HW3MEHEHHE
JBUKEHUS T10 T10JIOCaM, OLIEHUTh BIMSHUE NAPKOBKH HA IOPOKHYIO CUTYALMIO.

B pesynbTare TpaHCTIOpTHAS MOZEIH CIY>KUT HHCTPYMEHTOM JUIsl TPOTHO3UPOBaHHS S hek-
TUBHOCTH IIPEJIAraéMbIX MEPOIPUATUN KaK 10 OPraHU3aLUU JOPOKHOIO ABUKEHUS, TAK U IO ONTH-
MU3alUK MapLIPYTHOM CEeTH OOIIECTBEHHOI'O TPAHCIIOPTA.
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