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1. BBegeHue

B mae 2016 roga l{eHTp pa3pabOTKU pelieHui ¢
HCII0JIb30BAHMEM OECIUIOTHBIX JIETATEIBHBIX aIlllapaTOB
PwC BBIITyCTHJI HAIII TEPBBIH [JI00aJIBHBIN OTYeT « Ham
ceepxy 8UOHO 8ce», B KOTOPOM PACCMaTPUBAIOTCS
BO3MOKHOCTH KOMMEPYECKOTO IIPUMeHEHH I OeCITUTOTHBIX
JieTaTeJIbHBIX aIllIapaToB B PA3JINYHBIX CEKTOPAX Y9KOHOMHUKH.
CocraBUTeNIN OTUETA CTABWJIH IIepe]] cOO0M 3a/1auy
pacckasarh O HOBBIX HaIIPABJIEHUAX KOMMEPUYECKOTO
NpUMeHeHUsI 6eCITUIOTHBIX JIETaTeIbHBIX allllapaToB,
006cyIuTh 0COGEHHOCTH HOPMATHBHO-ITPABOBBIX 0a3,
PeryJIMpYyIONINX OTHOLIIEHUS B 3TOU cepe B pa3HBIX CTpPaHAX
MUPa, AATh OIIEHKY JOCTYIIHOH eMKOCTH PhIHKA
KOMMEPYECKOTO IPUMEHEHU PelIeHUH ¢ UCIIOIb30BaHUEM
6eCIIMIOTHBIX YCTPOMCTB B OCHOBHBIX OTPACIIAX
MIPOMBIIIUIEHHOCTU. JTO ObLIA IIepBast MOMBITKA OLIEHUTD
MaKCHMAaJIbHBIN DHIHOYHBIN IOTEHIINA UCIIOTb30BAHUSA
JIDOHOB B 3TUX oTpacisax. ITo manusiM oTyeta «Ham cBepxy
BH/THO BCEe», JIOCTYIIHASA EMKOCTh PbIHKA /71 BHEJIPEHUA
peIIeHnH ¢ UCIIOTb30BaHEM OECIIHJIOTHBIX YCTPOHCTB
npesslmaet 127 MuipA Aosut. CIIA. Bosiblie Beero
TIepCUEKTUB JIJI1 IPUMEHEHU STUX PElleHU UMeeTC B
nHOPpACTPYKTYpHOU oTpaciu (45,2 mipz gosut. CIIA),

B CeJIbCKOM X03s1#cTBe (32,4 Muipz aosut. CIITA) u Ha
Tpancropre (13 muipy osut. CIITA). B oTuere Takske
paccmaTtpuBauch chepa 6esomnacHoctrr, CMU u HHAyCTpUS
pasBJiedyeHn, CTpaxOBaHUE, TEJIEKOMMYHHUKAITNOHHBIE
YCJIYTU ¥ TOPHOA0OBIBAIOIIAS IPOMBIIILIEHHOCTb.

ABTOZIOPOKHBIN U JKeJIE3HOI0POKHBIA CEKTOPHI MOTYT
TIOJIyYUTH OOJIBIIIE IPEUMYIIECTB OT UCIOIb30BAHUS
6eCIIMIOTHBIX JIETATEIBHBIX AIllIIapaTOB, YeM OCTAIbHBIE
OTpAaCyy, IPUYEM CZeIaTh 3TO UM, BEPOATHO, Y/IACTCA
ObIcTpee. DTOT OTYET IOCBSAIIEH PEIHBHBIM BO3MOKHOCTSIM U
IepcreKTUBaM IPUMeHEHUs PelleHUH C UCII0Ib30BaHUEM
6eCIIMIOTHBIX JIETATEILHBIX AMIIAPATOB B 3THX JABYX
UHOPACTPYKTYPHBIX CEKTOPAX.
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Joxynan CMur

ITapTHEp, PyKOBOIUTEb MEXK/IyHAPOAHOMN
npakTuku PwC 1o npepocraBieHUIO yCIyT
MIpeANPUATUAM CeKTOPa TPAHCIOPTa U
JIOTUCTUKH

Muxasa Masyp

TZO/\/\/

IMaptHep, LeHTp pa3paboTKu
PEILIeHUH C UCII0Ib30BAHUEM
GECIUIOTHBIX JIETATEIBHBIX ATIIIAPATOB

KoMIIaHUU 5TUX JIBYX CEKTOPOB BKCILUIYaTHPYIOT
Pa3BeTBJIEHHBIE TPAHCIIOPTHBIE CETH, COCTOSIITHE U3
KOMILJIEKCHBIX 00BEKTOB HH(PPACTPYKTYPHI,
pacIpezieJIeHHBIX 110 OTPOMHOM TEPPUTOPUH, UYTO TpEOyeT
GOJIBIINX 3aTPAT HA KOHTPOJIb 32 HHBECTUIIUSMH,
WHBEHTAPU3AIUI0 AKTUBOB M TEXHUUECKOE 00CITy:KIBaHUE.
Cerojiasi 61aroziapst pa3BUTUIO TEXHOJIOTHEH MbI MOXKEM
HCII0JIb30BATh HOBBIE CIIOCOOBI /151 BHIIIOJTHEHUS STOH
BayKHOU paboTrhl. KoMIaHUAM, HAXOASAIUMCS B aKTHBHOM
TOMCKE HOBBIX CITOCOOOB BBITIOJIHEHUSI YKa3aHHBIX 33/1a4,
ceyer oOpaTUTh BHUMAaHUE Ha PEIIeHUs ¢
HCIIOJIb30BaHNEM OECITMIOTHBIX JIETATEIbHBIX allllapaToB,
KOTOpbIE€ MOTYT OKa3aThCsi ObICTpee, SKOHOMUUHEE 1
Ge3omacHee, YeM TPAIUITHOHHBIE METO/TI paOOTHI.

Birarozapsi BO3MOKHOCTH IIOJIyY€eHUs Pa3HOOOPA3HBIX
JIAHHBIX IPOHBI CTAHOBATCS HE3aMEHUMBIMH
ITOMOII[HUKAMH Ha CTPOUTEJIBHBIX ILTOMIA/IKAX, & TAKIKE
[IPY BBIITOJIHEHUH TEKYIIIET0 PEMOHTA U IIPOBEJIEHUN
MHBEHTApU3aIUU AKTHBOB.

Oskuzaercs, 9To B OIvKaNIIIe TObI IPUMEHEHe IPOHOB
IIPUBEZIET K PEBOJIIONIMOHHBIM U3MEHEHUAM B CEKTOpE
TPaHCIOPTHOH HHGPACTPYKTYPHI. BHEIpeHne sToi
TEXHOJIOTUH Ha PaHHUX dTanax u ee addexTrBHOE
IIpUMeHEeHNEe MOXKET IIPEJIOCTABUTH CYI[ECTBEHHbIE
IIpEeuMyIIecTBa Ha 3TOM pBIHKe. Takum obpasom,
0eCIUIOTHUKY, OCHAII[EHHbIE MHTEJIJIEKTYaIbHBIMHI
cucreMamy, B OyyrieM OyZyT BO MHOT'OM OIIpeZieATh
3(pdeKTUBHOCTH OIIEPATOPOB TPAHCIIOPTHBIX CETEU.

MpbI HajieeMcs, YTO BaM Oy/ieT HHTEPECHO 03HAKOMUTHCH C
nybiukanueit « Ham ceepxy suoHo 8ce: mpaHcnopmHas

ungdpacmpyxkmypa».

JAmurtpuii Koasiesn

[TapTHEp, PykoBoguTENIb IPAKTHKY 110
TIPE/IOCTABJIEHUIO YCIIYT IPEAIPUATAAM
CEKTOpa TPAHCIOPTA U JIOTUCTUKHU, MocKBa




2. TeH/IeHIINY HA PBIHKE

TpaucnoprHast UHPPACTPYKTypa — 3TO KPOBEHOCHAsI CHCTEMA
JII000T0 COBpEeMEHHOr0 001ecTBa. IIOCTOSHHBIN poCT
YHCJIEHHOCTU HACeJIeHUs, Bce DOJIbIIAst JOCTYITHOCTD
TPAHCIIOPTA ¥ BO3PACTAOIIAsI MOOWIIBHOCTD HACEIEHUS —

3TO BCErO JIUIIb HECKOJIBKO ITPHUYUKH, [I0YEMY YBETUIHNBAETCS
OTPEOHOCTH B PA3BUTHH UHMPPACTPYKTYPBI. ITON TEHJEHIINN
COOTBETCTBYET U AKTUBHOCTD OLIEPATOPOB UH(MDPACTPYKTYPHI

B cdepe uHBecTUIUH. OKHU/IAeTCs, UTO B IEPUOJL 10 2020 TO/A
TEMII POCTa KAIIUTAIBHBIX BJIOKEHII B MUPE COCTABUT 4,5%

B TO/1 (B COBOKYITHOCTH 30%). DTO HaM/IET CBOE OTPasKEHUE U
B YBEJIMUEHUH PACXOJIOB HA TEXHUYECKOE 0OCTyKUBaHUE, TAK
Kak Oy/IeT BBEZJIEHO B DKCIUIyaTaIlUIO0 OOJIBIIIOE KOJTUIECTBO
nHOPACTPYKTYPHBIX 0OBEKTOB, KOTOPbIE HEOOXOIUMO OyieT
MOJIZIEPKUBATH B pab0YeM COCTOSTHUU.

PocT KanuTaIBHBIX BJIOXKEHUH B TPAHCIIOPTHYIO
uHbpacTPyKTypy Habsoaercs Bo BceM Mupe. Camble
BBICOKHE TEMIIBI pOcTa 0xkuAaioTces B Abpuke u JlaTuHCKOU
AMepuKe, T7ie K 2020 Tofly UHBECTHIIUY B TPAHCIOPTHYIO
UHGPACTPYKTYPY YABOATCA. A3Us, Te KalluTaIbHbIe
BJIOJKEHUS YBeJIMYaTCA IOUTH Ha 200 Mipy os. CIIIA,
TOKe BHecCeT CBOM BKJIQJ B Pa3BUTHE CUTYAI[UU: STOT PETUOH
obecriequT 63% OOIIEMUPOBBIX KAIUTAIBHBIX BIOKEHUH B
TPAHCIOPTHYIO HHOPACTPYKTYPY. B pernonax ¢ pazsutoi
5KOHOMHMKOH, TAKUX KaK cTpaHbl 3anaiHoi EBponsr u CIIA,
NIPOTHO3UPYEMBIH POCT PACXO0B B TeUeHUe IIepUo/ia 10
2020 rojia COCTaBUT B cpeiHeM 15 %.

O0urue 3aTpaThl HA TEXHHYECKOE 00CTy:KMBaHUE
TPAHCIOPTHOMN MHPPACTPYKTYPHbI, MUIpA Ao, CITIA
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CozeprkaHue 1 00CTy:KiBaHe 0OBEKTOB — ATO ellle O[HA
CTaThsI PACXO/I0B, M3-32 KOTOPOH PacCTyT OlepalliOHHbIE
3aTPAThI OIIEPATOPOB JKeJIE3HBIX K ABTOMOOMIBHBIX IOPOT.
B nmepuoz ¢ 2000 1o 2012 roz B crpanax O9CP pacxoast
Ha PEMOHT, COZIepIKaHue U 00CITy>KUBaHUE TOPOKHOU
UH@PaCTPYKTYPHI BBIPOCIN HA 20%, a pacX0/ibl HA
TeXHUYECKOe 00CTyKUBAHUE 3KeJIe3HbBIX 10por — Ha 80%.
Takol POCT MOKET OBITh YACTHIHO 00YCIIOBJIEH
yBeJIMYeHNEeM HHBECTUIIUH B BBICOKOCKOPOCTHBIE
JKeJIE3HOZIOPOXKHBIE MarucTPaIN BO BCEM MHUPE.

B TO 2xe BpeMs ecTb IPU3HAKHU TOTO, YTO B JJOJITOCPOYHOMN
IepCIEeKTUBE TEKYyIasa TeH/IeHITUA U3MEeHUTCA U ABHATCKO-
THXOOKEAHCKUU PETUOH MEPECTAHET ObITh €IMHCTBEHHBIM
JIOKOMOTHUBOM POCTa MHBECTHUITUI B HHPPACTPYKTYPY.
Crabuu3anus MOJTUTHIEeCKOH U 9KOHOMUYIECKOH 06CTaHOBKU
B OOJIBITUHCTBE cTpaH ADPUKH, a TAKIKe CTPEMUTETBHBIH POCT
YHCJIEHHOCTH HAaCeJIeHUA 3TOI0 KOHTUHEHTA IIPUBEJYT K POCTY
WHBECTHUIUY B TPAHCIIOPTHYIO UHPPACTPYKTYPY. JJaHHbIN
PEeruoH OTJINYAETCA CAMbIM HU3KUM YPOBHEM Pa3BUTHA ceTel
aBTOMOOWJIBHBIX JIOPOT U 7KeJIE3HO/IOPOKHBIX IIyTeH 1
HYKJIA€TCSI B OTPOMHBIX HHBECTHUITUAX, UTOOBI CO3/IaTh
He0OXO/TUMBbIE YCIIOBUS ISl yCTOMUMBOTO 9KOHOMIYECKOTO
pocra. Bmecre ¢ TeM, 5KOHOMUYECKHE€ UH/IUKATOPHI YKA3BIBAIOT
HA TO, YTO BeZylre cTpaHbl A3NaTcKO-TUX00KeaHCKOTro
peruoHa, Takue kak Kurait u TH0He3u A, HAXOATCA B
CUTYyallH «IleperpeBa SKOHOMUKH» U HE CMOTYT B
JlaJIBHEHIIIEM II0/I/IEP>KUBATD TEKYIIIME TEMIIBI POCTA.

B CJ10KUBIINXCSA YCIIOBUSAX /IJIsL TOTO, YTOOBI TIOBBICUTD CBOIO
peHTabeIbHOCTD U ITO/ITOTOBUTHCS K IIPEZCTOAIIIM
PEBOJIIOIIMOHHBIM U3MEHEHUAM, OTPAC/IEBBIM JIM/IEPAM B
KauecTBe OYEPETHOTO II1ara cjelyeT HHBECTHPOBATh CPE/ICTBA
B pellleHus, oTInyanInuecs 3G (eKTHBHOCTHIO C TOYKU
3peHus 3aTpar. JIpyriuM BaxKHBIM GaKTOPOM, OT KOTOPOTO
Ha ¢oHe OBICTPO MEHAIOIINXCS BHENIHUX YCIOBUI 3aBUCUT
3¢ HeKTUBHOCTH OIIEPATOPOB aBTOMOOMIBHBIX U JKEIE3HBIX
JIOPOT, SIBJISAETCS MIUPOTa IPUMEHEHUs HMU NHHOBAIIOHHBIX
TEXHOJIOTUI Ha CTPOUTEIBHBIX IIIOIIaKaxX. OZH U3
HanboJIee HaJIEIKHBIX CIIOCOOOB MOA/IEPKAHUSA CTAGHUIBHOTO
YPOBHs IPUOBUTIHPHOCTH B JIOJITOCPOYHOM IEPCIIEKTHUBE —
CTIIOCOGHOCTD 3aBEPUIATH POEKTHI KAITUTAIBHBIX BIOJKEHUH
BOBpEM U B paMKax O1o/KeTa [Ipy 006ecriedeHuY BBICOKOTO
YPOBHS KaUeCTBa M CHIKEHUU PACXO/I0B Ha COZiepKaHIe U
ob6city:kuBanue. VI3MeHUTD [IPaBUIa UTPHI B 3TUX
HaIPaBJIEHUAX JIEATEIBHOCTU MOTYT PEIIeHNUs C
HCTI0JIb30BAHNEM OECIHIOTHBIX JIeTaTeIbHBIX allllapaToB.
AT pelleHus, OTIMYAIOIINECs CBOEH SKOHOMUYHOCTHIO 1
5KOJIOTUYHOCTBHIO, TI03BOJIAT 00ECIIeUNTh GECIIPUCTPACTHOE
HabJIIO/IeHE 32 CTPOUTEIPHBIMU IUION[AIKAMH U
JIEUCTBYIOIUMU 00'beKTaMu NHPPACTPYKTYPHL. I1o HaIum
MIPOTHO3aM, [I0 Mepe IPO/I0JIKEHUST PA3BUTHUS STHX
TEH/IEHIUH, PEIIeHNsI C HCII0Ib30BaHNEM OECIIMIOTHBIX
JIeTaTeIbHBIX AllIapATOB HAYHYT UTPATh BAYKHYIO POJIb B
CEKTOPE aBTO/IOPOKHOU U JKEJIE3HOJOPOIKHOMN

UH@PaCTPYKTYPHI.

enesHble foporu O6LWwas NPOTAKEHHOCTb, KM

CesepHas Amepuka 280 349
OxHas Amepuka 102 460
EBpona 158 694
Poccusa n CHI 208 117
Asus 203 330
BrivokHuin BocTok 26 091
Adpuka 75 676
Bcero B Mmupe 1054 717

Vcrounuk: ananus PwC Ha ocHOBe aHHBIX 06 HHPpacTpyKType BcemupHoro 6anka
3a 2014 TO/L

KanurajabHbI€ BJIOKEHUA B TPAHCIIOPTHYIO
uHPpacTpyKTypy B Mupe, mupa gosui. CIITA

9T10T rpaduK coCTaB/IeH Ha OCHOBE TEKYIIEro IIPOrHO3a PACXOZ0B HA
uHGPACTPYKTYPy B 2016 TOAY IO ZAHHBIM IOCJIEAHNX MPorHo30B Oxford
Economics. Bee iannble ykasanb! B Mp/; 107171, CIIIA MCX0/ist U3 TIOCTOSHHOTO
06MEHHOT0 Kypca B 2014 TOIy.






CozaacHo pesyasmamam npogodumozo PwC Edxce200H020 onpoca pykogodume.ell KpynHetuwux
KOMNAHUll Mupa, 8 mevyeHue 6Audxcaliiuux namu Aem 0CHOB8HOU NPUUUHOT KOPEHHbLX nepemeH

60 MHO2UX OMPAcAnX 00NHCHBL CMAMb HAYUHO-MexHUYeckue docmudcerus. I1o cgoell saxcHocmu
HAy4YHO-mexHuuecKue 0OCIMUMCEHUS onepexcarom makue gakmopbwvl, Kak c08u2 8 pacCmMAaHo8Ke Cu1 8
MUpOB0U IKOHOMUKe U demozpaduvecKue uameHeHUs. /[POHbL KOMMepUeCK020 NPUMEHEHUSL MONCHO
OmHecmu K CambiM 3HAUUMbIM HAYHHO-MeXHUHeCKUM pa3pabomram, u 8 mom uucae 015 cekmopa
mpancnopmHoll uHgpacmpyxkmypsl. becnunomusie aiemamenvHble annapamut U OAHHbLE, KOMOPblEe
OHU cobuparom, padukaabHO MEHAOM CUMYAayU0 HA 8CeX IMANAaxX UHBECMUYUOHHO20 NPOeKma 8
cexmope mpaxcnopmuoll uH@pacmpyxkmypst. COOp MOUHBLX U CONOCMABUMbBLX OAHHBLX 015
3D-modenuposaHus 8 pexcume peanbHO20 8peMeHU U2paem UCKAIHUMEAbHO 8AHCHYIO POAb HA
amanax no020MmMosKu K CmpoumensCmasy u 8 npoyecce Cmpoumenascmaea, a makoice
IKCNAYaAMAayUOHHbLIl nepuod uH8eCMUYUOHHO20 npoexma. Bce amu Heobxoduwmble daHHble Mo2ym
ObIMBb NOAYHUEHBL NPU NOMOWU UHMEANEKMYANbHBLX, IKOHOMUHUECKU dPHeKmuUBHbIX peuleHUll ¢
UCN01b308aAHUEM DECNUNOMHBLX 1eMAMeNbHbIX ANNApamos.

3.1. /[pOHBL 0151 MOHUMOPUH2A 00BEKMO06 UHeecmuuuil

MOHUTOPUHT 00BEKTOB MHBECTUIIUH U HAJZ[30D 32 XOJI0M
paboT B paMKax HHBECTUI[HOHHBIX IIPOEKTOB — 3TO OJ{HA U3
IJIABHBIX 33J1a4, CTOSAIINX IIepe] KaK/IbIM OIIEPATOPOM
aBTOMOOMJIBHBIX U KeJIe3HBIX JIopor. Tak Kak HOBbIE
UHOPACTPYKTYPHBIE IPOEKTHI SBJIAIOTCS BechMa
KaIIUTI0EMKUMH, IPaBUJIbHASA OPTaHU3aUA U
HaJ|jIeKalee UCIoIHeHe paboT ABIAIOTCS OCHOBHBIMU
dakxTopamu, onpeeIAIOIIIMY yCIleX NHBECTUINH, a TAaKKe
CIIOCOOCTBYIOIIUM YCHJIEHHUIO KOHKYPEHTOCIIOCOOHOCTH
WHBecTOpa. J[poHbI, HapsA/y ¢ HOBEUIINMHU CHCTEMaMU
TPEXMEPHOT'O MO/IEJINPOBAHUS, MOJKHO YCIIEIITHO IPUMEHATh
Ha KaXK7IOM 3TaIle CTPOUTEIIbCTBA.

Obwas docmynHas emMKocms pbiHKa 01
8HedpeHUs peuwleHUll C UCTI0Nb308AHUEM

9 MApO
doaa. CIIIA

6ecnua0mHbLX YCmpoticms 8 Yeasix
MOHUMOPUH2a UHBeCTNUYULL

JIpoHbI 0b6ecrednBatoT ObICTPHIN U TOUHBIH COOP JaHHBIX,
KOTOPBIE B COBOKYITHOCTH C HOBEHIITUMU UHCTPYMEHTAMU
TPEXMEPHOTO MO/IEJIMPOBAaHUS HE3AMEHHUMBI B IIPOIIECCE
IUTAHUPOBAHMUS. 32 CUET MPE/IOCTABJIEHHUS TOYHBIX
TeONPOCTPAHCTBEHHBIX JJAHHBIX JIPOHBI HE TOJIBKO
00J1er4aroT MpoIecchl MPOEKTUPOBAHUS, HO U TO3BOJISIIOT
OTPaHUYMTH 3aTPAThl HA KOPPEKTHPOBKY ILJIAHOB U
MIPOEKTHBIX PELIeHUH.

Erte ogHIM KaMHEM IPEeTKHOBEHUSI BO BpEMSI
MO/ITOTOBUTEIBHBIX PAOOT K CTPOUTEIIBCTBY KaK JIJIS
WHBECTOPOB, TaK U JIJIS IOTEHIINATbHBIX TOAPSITUNKOB
SIBJISIETCS TOYHAS OLIEHKA CYMMBI KOHTpaKTa. [y
MO/IPSTIUKOB PACUET TOYHOU CMETHI 3aTpaT 00ecreurnBaeT
CTaOUIILHYIO HOPMY JIOXOZHOCTH IIPU CHUYKEHUH YPOBHSI
PUCKa, CBA3aHHOTO C HEOIIPE/IEJIEHHOCTHIO. B cBOIO 0uepesp,
MHBECTOPaM, BKJIA/IBIBAIOIIIM CPEZICTBA B PA3BUTHE
UHOPACTPYKTYPHI, IPOIIE BBIIOIHATh pAOOTHI TEXHUUECKOTO
MIPOEKTUPOBAHUS U KAITUTAIBHOTO OIO/I?KETHPOBAHUS, €CITH
OHH UMeIOT 60JIee MOTHOE MIPEJICTABIEHHE O TEPPUTOPUH,
IUIAHUPYEMOH I10/T CTPOUTENIBCTBO. Kpome Toro, ymeHbIlIeHue
pasMepa HeOOXOZUMOTO pe3epBa Ha Hellpe/IBU/IeHHbIE
Ppacxozpl, MOXKET CIIOCOOCTBOBATH CYIIIECTBEHHOMY
COKPAI[EHUIO OOIIUX KATUTATIBHBIX 3aTPAT IO IIPOEKTY.

Ha sTamne cTpouTesIbCTBa PELIeHMUs ¢ HCII0Ib30BaHHEM
6eCIIIOTHBIX JIETATEIBHBIX AIAPATOB MOKHO [IPUMEHSTD /{711
BBIIIOJIHEH U 11€JI0T0 psizia 337ja4. [IpOeKThI CTPOUTEIHCTBA
TPAHCIIOPTHOU UHQPACTPYKTYPHI, TPEOYIOT OOJIBIITHUX
KalUTaJIbHBIX U TPYZOBBIX 3aTPAT, H, /11 TOTO YTOGBI pabOTHI
BEJIHICH 110 IUTAHY U B PAMKaX OI0/I?KEeTa, a TAKIKe JJIsI PEeLIeHHs]
JIPYTHX 337ja4, B YaCTHOCTU obecrieueHnst 6€30I1aCHOCTH Ha
IJIOIIA/IKE, HEOOXOIUM CTPOTUY KOHTPOJIb. PeluTh Bee 3Tu
BOIIPOCHI MOKHO 6J1aro/iapsi TOYHOCTH, IIPOCTOTE HCIIOIb30BAHI
Y 5KOHOMUYHOCTH JPOHOB. CaMbIM BaKHBIM HallpaBJIeHUEM
KOHTDOJISA C HICIIOJIb30BAHUEM JIPOHOB SIBJISIETCS OTCIIEXKUBAHNE
XO0/1a BBITIIOJTHEHUSA U Ka4uecTBa paboT, a TaKKe CpaBHEHHe
(axTyeckoro pacxoza MaTEPUAIOB € POEKTHBIM PelIeHUEM 1
rpaduKOM peanu3aluy IpoeKTa.

MOHWTOPWHTI BbINOMHEHWSA NPOEKTa CTPOUTENBCTBA JOPOrU C
ncnons3oBaHuem npunoxeHus PwC Geospatial . App



K npounm o6J1acTAM IpUMEHEHUS JIPOHOB OTHOCATCS
obHapy:KeHHe U IpeAoTBPAllleHe He3aKOHHOTO
MIPOHUKHOBEHUS Ha TEPPUTOPUIO IIOCTOPOHHUX JIUIL K
obecrieueHye 6€30IIaCHOCTH HA CTPOUTEIBHBIX ILJIOMA/IKAX.
ITo pacueram cienuanucToB u3 LlenTpa pazpaboTku
peIIeHnH ¢ UCI0Ib30BaHNEM OECIIMIOTHBIX JIeTaTeIbHBIX
arnmapaToB PwC, KosimyecTBO aBapui ¢ yrpo30H JJIs )KU3HU
Ha CTPOUTEIFHOU IUIOIIA/IKe, HAXO/ISIIEHCs 10/l KOHTPOJIEM
JIDOHOB, CHIJKAeTcs B cpeffHeM Ha 91%. Pacrnosnaras sToi
nHbOpManyei, MOXKHO OIIEPATHBHO PearnpoBaTh Ha JIIOObIE
OTKJIOHEHUS OT IUIAHA, & B XyZIIIeM CIydae ee MOKHO
HCII0JIb30BATh B KAUECTBE JI0KA3aTENIbCTB B XOZIe CyZIeOHOTO
pasbuparenberBa. Hanpumep, Ipy BBITOJTHEHUH OJTHOTO U3
MIPOEKTOB KAIIUTAJIBHOTO CTPOUTEIILCTBA, PeATN3YEMBIX IO,
HasBopoM LleHTpa pa3paboTKu pereHui ¢
HCII0JIb30BAHIEM OEeCIUJIOTHBIX JIETaTeIbHBIX AlllIapaToB
PwC, nHBECTOp CMOT COKOHOMUTbH IIPUMEPHO 2,94 MJTH
oy, CIITA Ha cyieOHBIX U3JEPIKKAX B XO/I€
YPeryJINpOBAaHUSA IPETEH3UH O1arofaps HAIMIUIO
VHHUKaJIbHBIX JI0OKA3aTEIbCTB.

Ha sTane nnoairoroBku k BBO/IY B 9KCITyaTalluIO POHBI
IIO3BOJIAIOT TOYHO OU€EHUTD PE3YyJIbTaT BBITIOJTHEHHOM
paﬁOTBl B CpPaBHEHHH C [IEpBOHAYAJIbHBIM IIPOEKTOM U
O6Hapy}KI/ITB JII00BbIE BO3MOKHBIE OTKJIOHEHHUS.

B monostHeHMe K 3TOMY pelleHus ¢ IpUMeHeHUeM
OeCIUIOTHBIX JIETATEJIbHBIX allllapaTOB MOXKHO
WCIIOJTb30BATh JIJISI OIEHKHU BO3/IEHCTBUS IIPOEKTa Ha
OKPY’KaIOIIyI0 CPEeZy, a TAaKXKe Ha IIpovne
3aMHTEPECOBAaHHbBIE CTOPOHBI. A JJaHHbIE, COOpaHHbBIE HA
JTare MOATOTOBKU K CTPOUTEIBCTBY U B XO/Ie
CTPOUTEIBCTBA, MOTYT OKa3aThCs HE3aMEHUMBIMH B
IpoIiecce MOCIeIYIOIIEeN SKCIIyaTallii BO3BEIEHHBIX

00BEKTOB.

Peanmusanmua JONMOJTHUTENBHBIX BBITOJ[ HA KAXKAOM dTare IIPOCKTA KAIIUTAJIBHOTO CTPOUTE/IBCTBA

Tengep IIpoexkTupoBanue
-Onpezenenue peabeHbIX IlpenocraBiaenue
YCJIOBUH U PHUCKOB, CBI3AHHBIX ~ BBICOKOKAYECTBEHHBIX

C UTHBECTUIIUOHHBIM ITPOEKTOM.

-IIpeBapuTenbHAS IPOBEPKA
crenupUIecKuX yCI0BUH
CTPOUTEJIBHOH ILJIOMA/IKHU.

BU3YaJIbHBIX JAHHBIX, KOTOPBIE
TIOZIBEPTaOTCSA TOYHOH
(doTorpammerprueckoit
obpaboTke (1udpoBbie MOETH
MECTHOCTH, OPTO(OTOILIAHBL,
TpexMepHBbIe MOJIENIN).

%e’:?;'—?w 4
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CTpouTebCcTBO

«PeryJisipHbIE OTYETHI O XOJIe
BBITIOJIHEHHSI PAbOT ¢
OIMCAHUEM M aHAJIU30M
KOJINYECTBEHHBIX ITOKa3aTeIen
(Hampumep, MOTEHITHATBHBIX
PHUCKOB ¥ TIpobieM
6€e30I1aCHOCTH).

'OHeHKa COCTOAHHUA U X04a
BBIIIOTHEHUA pa60T U ux
COOTBETCTBUA Tpe6OBaHI/I$[M
HpOGKTHOﬁ OTYETHOCTH.

ITo 3aBepuIeHUHU CTPOUTEIBCTBA

«ITOTOBBIN OTYET CO CBOIHOM
uHpOpManue 0 IPOBEJEHHBIX
MPOBEPKAX U OTYETHI 10
6€e30I1aCHOCTH U OTIEPAIIMOHHBIM
BOIIPOCAM, BBISIBJIEHHBIM B XO7I€
peanusanuu mpoeKTa.

*YHUKaIbHBIE JaHHBIE 1
MOJIFOTOBKY BCEH HEOOXOMMOMN
JIOKYMEHTAIHH C KOMILJIEKCHBIMH U
JIOCTOBEPHBIMHU JIOKA3aTeIbCTBAMU
JUISL TOTEHITHAJIBHOTO Cy/1e0HOTO
pasbuparenbcTBa.




3.2. /IpoHbBlL 0411 MeXHUUEeCK020 00CAYHCUBAHUSA

TpaHcnopTHast ”HYPACTPYKTYPa, B YaCTHOCTH
ABTOMOOWJIbHBIE U JKeJIE3HBIE JIOPOTH, — 3TO APTEPUU JTFOOOTO
COBPEMEHHOTO 00IIIeCTBa. B HAIIIN JTHU BCJIE/ICTBHE AKTUBHOTO
poctra MOOGMJIIBHOCTH HaCeJIeHUsI MUJLTHAP/IBI JIFOJIEN
BBIHY’K/IEHBI KOK/IYI0 HEZIEJTIO IPOBO/IUTD IECSATKU YacoOB B
IyTH OT OZTHOTO MECTa JI0 APYTroro. 3arpy>KEHHOCTh
BHYTPHUTOPOZCKUX TPAHCIIOPTHBIX CETEH, a TAKIKE CHCTEM
MEK/IyTOPO/IHUX TIEPEBO30K YBEJTUUNBAETCS C KAYKIBIM T'OZ[OM.
B 3TO1 CBsI3U HA IEPBBIN IJIAH BHIXOAUT 3a71aUa 06ecredeHust
(QYHKIIMOHUPOBAHHUS CYIIECTBYIOIIEH NHPPACTPYKTYPHI HA
TIOJTHYIO MOIIHOCTb.

Obwasn docmynHas eMKoCmdb PblHKA 015
8HedpeHUs peuleHUll ¢ UCT0Ab308aHUeM
becnuaomHbLx yecmpoiicme 8 yeasix
CO0ePHCaHUA U 00CAYHCUBAHUS
MPaxHcnopmHoil uHPpacmpyxkmypbt

4 mapo
doaa. CIIIA

B chepe nnbpacTpyKTYpHI IPOHBI BIIEPBBIE HAYAIN
MIPUMEHAT JJIA1 COZIEPIKAHUA U 00CIIYKUBAHU OIIOP
BBICOKOBOJIBTHBIX JIDII, BO3/IYIIHBIX TYpPOUH, BBIIIEK COTOBOM
CBSI3U U MOCTOB. VIMEHHO JIJIs 3TUX KOHCTPYKIUI HEOOX0IUM
NIepUOAUYECKUH U TOUHBIH MOHUTOPHHT, YTOOBI 0OeCcIeuuTh
ux Gesomnachyo u 3¢ derTHBHYI0 paboTy. BeciniotHbie
yCTpOIicTBa, 060py0BaHHbIE GOTOBH/IEOKAMEPAMU BHICOKOTO
paspelieHus 1 JaTINKaMU, MOTYT IPUATH Ha CMeHY YeJIOBEKY
IIPH IPOBE/IEHIH TOUHBIX IPOBEPOK. VCII0Ib3yst HOBEIIIIVE
JIOCTHIKEHHSA B obtacTe 00paboTKH N300paskeHUH, MOKHO
JIOCTUYb TAKOU TOYHOCTU BOCIIPOU3BE/IEHI, KOTOPAs
HEJIOCTYITHA YeJI0BeuecKoMy 1y1a3y. OcOGEHHO 3TO Ba’KHO B TeX
CIIy4asx, KOr/ja IOCTYI K HHGPACTPYKTYpe 3aTpyAHeH Win
COIPSIKEH € OMACHOCTHIO IS JKU3HU WU 3710POBbsI. JIPOHBI
JIAI0T BOBMOKHOCTH BBIBECTH IIPOBEPKU HA HOBBIH YPOBEHb:
TaK, HAIIpUMep, OeCIIIOTHBIN alapar, OCHAIIEHHBIH
nHPPAKPACHOU KaMepPOH, MOXKeT Oe3 Tpy/ia BBIYUCIUTH MeCTa
reperpesa IIpoOBOZIOB, BOSHUKAIOIIETO B Pe3yJIbTaTe KOPPO3UU
OTIOp JINHUU 3JIEKTPOIIEPEaun, HEIPABUIBHOTO
MTO/IKJTIOUEH NS WJIX II€PENazioB HAIPSKEeHUs], IPUYeM
MTOJIYYUTh 3Ty HHGMOPMAIIIIO MOXKHO 6e3 Bpe/ia [1s1 3/[0POBbs
YyesIOBeKa U IPU HUBKUX 3aTpaTtax. Kpome TOro, JaHHbIE,
[Ipe/ICTaBJIEHHbIE B BUJIE TEIUIOBOI KapThl, JIETKO
HMHTEPIIPETUPOBATD, UX MOKHO UCIIOJIb30BATh /JIs
IJIAHUPOBAHI PEMOHTHBIX PaboT. BecuioTHbIE
JIeTaTesIbHbIE alIapaThl MOKHO 000PYZ0BATh U APYTUMU
JIATYNKAMHU, KOTOPbIe OYAyT [IPe/IOCTaBIIsATh OllepaTopaM
aBTOMOOIJIBHBIX U KeJIE3HBIX IOPOT IAHHbIE TAKOTO YPOBH,
KOTOPBIE CETO/(Hs CTOAT OUEHbB ZI0POTO, €CJIN UX BOOOIIE
BO3MO3KHO HOJIyYUTh.

PerynsspHbIF MOHUTOPHHT — 3TO Ba3KHEHIIIAsl COCTABJISIONIAS
BCEX ITPOLIECCOB TEXHUIECKOTO OOCITYyKUBAHUA, U
TPAHCIOPTHASA HHPPACTPYKTYPA HE ABJISAETCA UCKIIOUeHNEM
W3 5TOT0 MpaBwIa. [pOHBI MOTYT B Pa3HBIX HAIIPABIEHUAX
MOBBICUTH 9 PEKTUBHOCTD 3TOTO Iporiecca. Ecu n1poHs!
HCII0JIb30BATB JJIs BBIIIOJTHEHUS PETYJIPHBIX IIPOBEPOK, 9TO
obecrieunBaer c60p HaMHOTO 60JIee TOUHON UH(POPMAIUU O
npobJieMe J1r060T0 Xapakrepa. [I[penMyIecTBEHHO 3TO
00BACHAETCS IPOCTOTOMN IIPOIELYyPBI COIIOCTABIEHUS JAHHBIX
¢ TeUeHHeM BPEMEHHU, UTO [T03BOJISIET OLIEHUTh H3HOC U
COCTaBUTH IIPOTHO3 OTHOCUTEJIBHO OYAYIEro COCTOSHUS
00BbeKxTOB. C y4€eTOM MOBBIIIEHNS YPOBHS aBTOMATH3AIIUH,
MO>KHO IIPEZIIOIOKUTD, YTO B HETATIEKOM OyayIeM 5TH
omnepanuy OyAyT BBIIIOJTHATHCS B aBTOHOMHOM PEXKHMe.
ABTOHOMHBIE OECITUIIOTHBIE YCTPOUCTBA C HEMTO/IBIKHBIM
KpPBLJIOM CMOTYT COBEpIIATh 00JIEThI aBTOMOOMJIBHBIX TPACC U
JKeJIE3HBIX JIOPOT IPOTKEHHOCTHIO B COTHU KUJIOMETPOB U
IIPEIOCTABJIATh TOUHENIIINE JJAHHBIE TPH HU3KHUX 3aTPaTax.

ITosiBJIeHVE MTHHOBAIMOHHBIX PENIEHUH C HCII0JIb30BAHUEM
JIDOHOB — 3TO IIOBOPOTHBIN MOMEHT 151 chephl
MOHUTOPHUHIA 00BEKTOB HHMPACTPYKTYPHI C HECKOJIBKUX
TOoueK 3peHus. [Ipex/ie BCero, 3TH pelleHus IeneBye
TPAJUIIMOHHBIX HHCTPYMEHTOB, TAKXKE OHU ITPETOCTABIISIOT
JIeTTBHYI0, CPABHUMYIO BO BpeMeHU nHdopManuio, 6e3
KOTOPOY CJIOKHO OOOHTHCH B ITPOLIeCCe IUIAHUPOBAHUS
TEXHUYECKOTO O0CITyKUBAHUS.

MoHUTOPUHT paboT No MoAepHM3aLMN U TEXHUYECKOMY
06CNyXMBaHWUIO KEeNe3HO40POXKHOM NHPPACTPYKTYpPbI C
ncnons3osaHnem npunoxeHuns PwC Geospatial.App



3.3. /[poHbl 04 uHBeHMapu3aUUU AKMUB08

Eie ofHUM HalpaBjieHUEM IPUMEHEHUS JPOHOB B
TPAHCIIOPTHOM OTPAC/IH, K KOTOPOMY IIPOSIBIISIIOT
MTOBBIIIEHHBII HHTEPEC, SIBJIIETCS MHBEHTAPU3AIUs U
Karajaorusanusa 00beKToB. IIpoece KOHTPOJIUPOBAHUS COTEH
WJIH THICSY OT/IEJIbHBIX O0BEKTOB TpeOyeT OOJIBIINX 3aTpaT
BpeMeHH u TpyzAa. OZHUM 13 IPUMEPOB aBTOMATH3AIUN
IpoIiecca C UCIO0Ib30BAHUEM JPOHOB SIBJISIETCSI MOHUTOPHHT
Y MHBEHTaPHU3aI[{sl BATOHOB Ha TEPPUTOPUH JIEIO.
ABTOHOMHBIE IPOHBI pA0OTAIOT B MpeZiesiaX 33/JTAHHOU 30HBI,
Ha HUX YCTAHOBJIEHBI CKAHEPHI, C IOMOII[HI0 KOTOPBIX OHU
OIIpe/IeISIIOT KOHKPETHDIE BATOHBI, 4 TAKXKE KAMEPHI ¢
CHCTEMaMU aBTOMATUYECKOTO IIIJIOTAXkKa B PEIKUMeE
PeasIbHOTO BPEMEHH, KOTOPbIE HE JIOIYCKAIT CTOJIKHOBEHU.
Pa3paboTKH B 3TOM HAIPABJIEHUH [IPHU3BAHBI PEIINUTD 33124y
ABTOHOMHOTO OOHAPYKeHUs TOBPEKIEHUH BarOHOB, YTO
CYILI[ECTBEHHO YCKOPSIET IIPOLECCH OCMOTPA U
MHBEHTAPU3AIIH [I0/IBUKHOTO COCTaBa U II03BOJISIET CHUBHUTH
3aTpaThI HA SKCIUIyaTAIHIO [IapKa BATOHOB ¥ YIIPABJIEHHE M.

VIHBEHTapU3AIUIO MOKHO IIPOBOAUTH IIaPAJIETIHHO C
MOHUTOPHHIOM PabOT TEXHUIECKOMY 00CITYy’KHBAHUIO.
MOHUTOPHUHT U KaTaJIOTH3anusa 00 BEKTOB, PACIOJIOKEHHBIX B
HEIIOCPE/ICTBEHHO! OJIN30CTH OT 00'b€KTOB HHPPACTPYKTYPHI
aBTOMOOMJIBHBIX TPACC U 2KEJIE3HBIX IOPOT, B YACTHOCTU
TpaHCchOPMATOPHBIX ITOJICTAHIINH U IOPOKHBIX 3HAKOB,
TpebyeT GOIBIINX 3aTPAT BPEMEHH U TPYZA OLIEPATOPOB
aBTOMOOWJIBHBIX U JKEJIE3HBIXT0OPOT. JTOT IIPOLIECC TOKE
MOKHO aBTOMAaTHU3UPOBATH 32 CUET HCIIOJIb30BAHIA JIPOHOB.
Eciiu Ha 5TH 00BEKTHI YCTAHOBUTH ITPHUEMOIIEPE/IAIONIIE
ycTpoiicTBa 6OJIBIION JaIbHOCTH 0 TexXHOIoruu LoRa,
LITPUXKO/BI, PA/IOYACTOTHBIE 3JIEKTPOHHBIE SIPJIBIKH WU
JIpyrye uieHTUGUIUPYIOIEe METKH, TO, IPUOIHU3UBIIHCH K
HUM C [TOMOIIIBIO IPOHA, MOXKHO CKAaHUPOBATh HHGOPMAIIHIO,
4TOOBI CPABHUTD €€ C KATAJIOTOM JIAHHBIX JIJ151 BBISIBIIECHUS
U3MEHEHUH U ¢ CAMUM OO'bEKTOM.
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TexobcnyxmBaHne aBTOMOBUINBHBIX MOCTOB U ynpaBneHne
akTMBamm ¢ ucnonb3oBaHnem npunoxenns PwC Geospatial. App






/15 moeo umobbt nosvicums adexmusHoCmMb MOHUMOPUH2A UHBeCTNIUYULL U pabOM NO MexXHUUecKoMy
06CcAYHCUBAHUIO, ONEPAMOPbL ABMOMOOUALHBIX U HCeAe3HbIX 00PO2 MO2YM 80CNONb308AMbCA UYeAbIM
apceHanoM HOBbIX MexHOA02Ull Ha base 6ecnUA0MHbIX AemamenbHbix annapamos. O0HuM u3 Haubo.ee
UHMEPeCcHbIX NPUMePOo8 A8aemces 6HeOpeHUe 8 6ecCnUA0MHble AemamenbHble CUCTEeMbl MexXHO02UU
MawuHHo20 0byueHus. Cetiuac 60avwuHCMB0 onepauuil 06pabomxu u aHaAu3a OaAHHHLX 8bINOAHAIOMCA
nod konmpoaem wenosgeka. Tem He MeHee IMOom NPouecc MOXCHO YCOBEPUIEHCINE08AMb, HAY1UE
MAWUHBL 8LINOAHAMb IMU 3a0aYU CAMOCMOSAMENLHO.

4.1. HngpopmauyuonHoe
MOOeaUuposaHue coopyriceHull

Beeznenue cranzjapTa, mpeycMaTpPUBAIOIIETO UCIIOIb30BaHNE
GeCIIMIOTHBIX JIETATeIBHBIX AIIIapAaTOB, HHTETPUPOBAHHBIX C
MeToz0JIoTHeH HHGOPMAIMOHHOTO MOJIe/IMPOBAHUSA COOPYKEHHUH
(BIM), npu BO3BeZIeHUH 0OBEKTOB KaIIUTAIBHOTO CTPOUTENIBCTBA
TI03BOJIUT CYIIECTBEHHO IOBBICUTD 3(PHEKTUBHOCTD HE TOJBKO
Tpoliecca CTPOUTEILCTBA, HO U MIPOIECCOB KCIUTyaTallui U
06CITy>KUBaHUA 00BbEKTOB HHPPACTPYKTYPHI IIOCJIE €TO OKOHUAHUA
CTPOUTEJIbCTBA. 3a/la4l YKPEIJIEHUA JJOBepUA U COTPYTHUYECTBA,
MOJIKpeIyIeHHOTo HHpopManuel, Mex/1y BceMHU 3aHHTePeCOBAHHBIMU
CTOPOHAMH BXOJAT B UHCJIO IIEPBOOYEPENHBIX Ha JJI0O0M JTare
IIPOEeKTa KalluTAJIBHOTO CTPOUTEIBCTBA. IMEHHO 110 9TOH IPUYKHE
HMHTErpanys IPOHOB U METO/I0JIOTHH NH(GOPMAIITOHHOTO
MO/IeJIUPOBAHUS COOPYKEHHH CII0COOHA IOJTHOCTHIO U3MEHUTD
oIleparoHHble MO/Ie/IM KOMIIAHUH HA NPOTsXKEHUH BCEH IEeMOUKU
CO37IAHUA CTOMMOCTH B T€UEHHUE )KU3HEHHOTO IUKJIa 00BEKTOB
“HGPACTPYKTYPHL. JIPOHBI CIIOCOGHBI B OIIEPATHBHOM PEKHME U Ha
NIEPUOANIECKOH OCHOBE COOUPATH CO CTPOUTEIBHOU IIJIOIAIKH
BBICOKOKa4eCTBEHHBIE Te0IIPOCTPAHCTBEHHBIE JAHHBIE, YTO NTO3BOJIAET
10JIy4aTh TEXHUYECKYI0 MHPOPMAIIHIO O IPOEKTaX KaTUTAJILHOTO
CTPOUTEJIBCTBA KAUECTBEHHO HHOTO YPOBHA. DTa HH(DOPMALIUS JIEKUT
B OCHOBE MeTO/I0JIOTMU HHGOPMAI[HOHHOTO MOJIeJINPOBAHUSA
COOPY’KEHUH U, MOKET OBITh YCIIEIIHO UHTerpupoBaHa ¢ BIM-
MOZIeJIAMH U UCIIOIb30BaHa B IIpolieccaX IPOeKTHPOBAHUSA,
CTPOUTEJIbCTBA, CAAYH B SKCILIyaTalluIo, COAECPKAHUA U
00CITyKUBaHUS O0BEKTOB.

4.3. /lonoaneHHasa u
sUPMYANbHAA PEATBHOCMDL

E1ne ofHO# TexHOIOTHEH, IPU IPUMEHEHUH KOTOPOH BO3MOKHA
CHUHEpPTrus ¢ [POHAMH, ABJIAETCSA TEXHOJIOTUSA JIOTIOJIHEHHON peayIbHOCTH,
KOTOPYIO B HAIIIM THY HAYHHAIOT UCIIOJIb30BATh, YTOOBI IIOBBICUTH
JIOCTYITHOCTD BasKHeMIIel HH(OPMaIUU O CTPOUTEIbHBIX IUTOIMIAKAX.
Busyayinzanus JaHHBIX, B YaCTHOCTH IUIAHOB 37IaHUH, HA MOOUJIBHBIX
YCTPOHCTBAX UJIH KacKax II03BOJIAET OpUTa/iaM CTPOUTEJIEH Ha MecTe
BeZleHHUs paboT HOHATH, KAKUM 00pa3oM B IIPOIECCE CTPOUTENIBCTBA
cJIeflyeT yCTaHABJIMBATD PA3JIMUHbIE CUCTEMBI U KOMIIOHEHTHI 110
OTHOIIEHUIO IPYT K IPyTy. TeXHOIOTHA JONOTHEHHOH peaybHOCTH
MO>KET HaJIOXKUTb MOJIeIb KOHCTPYKITHH HEeIOCPeICTBEHHO Ha peasbHOe
n3o06paxkeHne 06BbEKTA, TEM CAMbIM I103BOJIAA pAaGOYUM YBUAETH TOYHOE
Ppacrioyio’keHue, MHCTPYKIIUHY 110 MOHTaXKy, UH(OPMAIUIO 0 MaTepHuaax,
IIpeyNpesKJeHUA U IPoUyIo HH(POPMAaLNIO, CBA3AHHYIO C IIPOEKTOM. ITO
YIIPOILAeT U yOBICTPSIET BECh IIpoLiecc crpouTesbeTBa. CoBMenasn
coGpaHHBIE ¢ IIOMOIIBIO IPOHOB JAHHBIE C BO3MOKHOCTSAMU TEXHOJIOTHU
JIOTIOJIHEHHOH peasIbHOCTH, paboyre MOTYT ITOJIyYUTb JOCTYI K cCaMOH
aKTyaJIbHOH HHGOPMAIUH O TOM, IJle U KOT7la yCTaHABIUBATh
CJIeIYIOIMIMH 3JIEMEHT KOHCTPYKITUH WM PEMOHTHPOBATD CJIOMaHHYIO
Jietasb. Eciiy TeXHOIOoTUs JONOJTHEHHOH peaIbHOCTH MOYKET IOMOYb
CTPOUTEJIAM, TO BUPTyaJIbHASA PEaIbHOCTD I103BOJISET
IIPOEKTUPOBIIUKAM 1 aPXUTEKTOPAM BU3yaJTU3UPOBATh COOPYKEHUE U
IIOCMOTPETb, KaK OHO OyZieT BBIIVIAZeTh. OHU MOTYT cpasy e BHECTU
HeoOX0/IMMble U3MEHEHHA U TOTYAC YBU/IETH PE3YJIbTAT, He PUCKYS
3a/1ep KaTh paboTy MU CeIaTh CEPbE3HYIO OIIUOKY.

4.2. MawuHHoe oo6yueHue

ITporpaMMHOe 0becriedeHne /Il CUCTEM UCKYCCTBEHHOTO HHTEJUIEKTa
HCIOJIB3YET AJITOPUTM, CIIOCOOHBIH HAYIUTHCS PEIIATh CI0JKHbBIE
33/1a4U Ha OCHOBE CHCTEMBI 00yUeHHsI, AaHAJIOTUYHON IPUHIIHITY
paboThI YesI0Be4ecKoro Mo3ra. IIpuMeHHB B IPOHAX MEXaHU3M
JIyOMHHOTO 00Y4eHUsI, MOXKHO COKPATUTh BpeMsI U 3aTPaThl Ha
06paboTKy, MHTErPALIUIO ¥ aHAJIN3 JAHHBIX, COOPAHHBIX B XO/I€
ocMmoTpa. IIpon3BOANTE N HAUUHAIOT J1e/1aTh OeCIIUIOTHBIE
JleTaTeJIbHbIE AIIIapaThl, CIOCOOHBIE BBIIIOJIHATD IIOJIETHI B
ABTOHOMHOM peKuMe, 61aroapsi 4ueMy IPOUCXOJUT aBTOMATH3AIUS
paboThI IPOHOB, IPUYEM He TOJIBKO OTIEPALUI aHAIN3A JAHHBIX, HO U
caMUX I0J1eTOB. B camom Ourpkaiiniem Oy yIneM JIpoHbI Oy Ly T
BBIIIOJIHATH ABTOHOMHBIE II0JIETHI B 33/IaHHbIE TOUKH, COOUPATh
JlaHHBIE 00 00BEKTaxX UHPPACTPYKTYPHI, ITOCIIE YETO CIIOKHBIE
porpamMmsl Ha 6a3e aropuTMoB 00ydeHust OyAyT UX aHAIU3UPOBATD
U TIepe/jaBaTh OIepaTopaM IPeAYIIPeKAeHUs O IOBPEKAECHUX WK
TI0/IO3PUTEIBHOM JIEATETHHOCTH.
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4.4. /[poHbl 8 Kavecmae
CMPoUMEAbHO20 UHCMPYMeHma

MOHI/ITOPI/IHF 061)6KTOB I/IHBeCTI/IIII/Iﬁ YU UHBEHTApHU3alua

AKTUBOB — HE €JUHCTBEHHbIE Pa3BHUBAIOIIHUECA O6JIaCTI/I IIpUMEHEHUA
JIPOHOB B UH(PACTPYKTYPHOU OTpaci. MOKHO 03KH/IaTh, UTO APOHBI
Oy/IyT MCII0JIB30BATH /IJIsl BBITIOJIHEHHSI OMTACHBIX PAbOT HA 3HAYNTETHHON
BBICOTE B paMKax HeOOJIBIINX 337124 110 CTPOUTEJILCTBY U PEMOHTY. JIpOHBI
Oymy1ero 6yayT epeMeniaTh CTPOUTEbHBIE MATEPHAJIBL, 8 TAKIKE
BBIIIOJIHATH OIlepaliid MOHTa»a, CBapKU 1 (I)mccaupm JJIEMEHTOB
KOHCTPYKIHH. OZTHUM U3 BIIEUAT/ISIOIIUX IPHMEPOB BO3MOMKHOTO
MIPUMEHEHUsI IPOHOB B ATHX 00JIACTSIX SBJISIETCS IPOEKT «BozyiiHoe
CTPOUTEJIBCTBO», PeaIN30BaHHBIN IPYNIIOH yueHbIX u3 IIBeinapckoit
BBICIIIEN TEXHUYECKOH MKOJIBI [[10prxa mo/1 pykoBoACTBOM ITpodeccopa
Paddassto IT'Auzpea. [IpoekT 6bUT HAlIPABJIEH HA PA3BUTHE METO/IOB U
C1I10c000B BO3/YIIIHOTO POOOTH3UPOBAHHOIO CTPOUTEJIBCTBRA.
HWccenenosarensam u3 1ropuxa y/1aaoch IOCTPOUTh KAHATHBIN MOCT €
IIOMOIIBIO «3CKAIPUJIbH» ABTOHOMHBIX JIDOHOB, CHOC06HI)IX
[IPE0/I0JIeBATh PA3JIMYHbIE BU/IbI IpersiTcTBUil. Cnenuanuctel PWC
MIPpEeABUIAT IMIOABJICHUE aHAJIOTHYHBIX «scxanpunuﬁ » aBTOHOMHDBIX
JIPOHOB, KOTOPbIE OY/IYT UCIIOIH30BATHCS JIJISI CTPOUTEIHCTBA HEOOJIBIINX
00bEKTOB ¥ BHyTPeHHEH HHOPACTPYKTYPhI (HAapUMep, BEHTHIALUOHHBIX
CI/ICTeM). OHI/I 6yllyT BBITIOJIHATH 5THU 3aa4YH 6I;ICTpee, YeM JIrogu, 1Ipu
9TOM CHU3UTCA PUCK HECUACTHBIX CJIy4aeB. Bnaro;:[ap;{ HOBeﬁmHM
AaTYrUKaM U IIporpaMmam, ApOHbI CMOI'YyT CaAaMOCTOSATEJIbHO
OPHEHTHPOBATHCA B IIPOCTPAHCTBE, a TaKKe €3 IIOMOIITY YeI0BeKa
TPAHCIIOPTUPOBATH MaTe€pUaJsIbl.



5. BoamoxxHOCTH
U [IPO0OJIEMBI




5.1. OCHOBHbBLE 803MOJMCHOCINMU

Crienmanuctsl PwC onpeiesiiin Tpu OCHOBHBIX pakTopa,
KOTOpBbIE, TI0 HAIlleEMy MHEHHUIO, Oy TyT ClI0COOCTBOBATH BCE
60JIbIIIEMY PACIIPOCTPAHEHUIO PEIIEHUH C UCIIOJIb30BAaHUEM
0eCIIMIOTHBIX JIETATEIBHBIX CHCTEM B CEKTOPAX
ABTOMOOWJIbHOU U JKEJIE3HOJIOPOKHON HH(PPACTPYKTYPHI.

@ duHaHCOBaA U IMPABOBAas IOAEPIKKA

Korzia peub 3aX0IUT O TOM, KaK TEXHOJIOTHYECKIEe NHHOBAIIU
MOTYT ITOBJIUATh HA MUPOBYIO 9KOHOMHUKY, TEMOH JJIs
00Cy>KJIeHUS BO MHOTHX CJIy4asiX CTAHOBATCSA JIPOHBL. J[yis
OOJIBIIMHCTBA IPABUTEJIBCTB M KPYITHBIX IIPEANIPUATHH
MIPEUMYIIIECTBA UCII0Ib30BAHUS JPOHOB JJIsI BHIIOJTHEHUS
IPOrpaMM ITPOU3BO/ICTBEHHOT'O KOHTPOJISA, B OCOOEHHOCTH B
nHOPACTPYKTYPHOM CEKTOPE, CTAHOBATCSA BCe bosiee
O4YeBHHBIMU. V1 HEYIUBUTEILHO, YTO GOJIBIITMHCTBO CTPAH C
BBICOKHM YPOBHEM Pa3BUTHS TEXHOJIOTHH yKe IPUHUMAIOT
MepBbI IOJ/IePIKKY, HAIIPABJIEHHbIE HA YCKOPEHHE TEMIIOB
Ppa3paboTKu U BHEIPEHUS TEXHOJIOTHH € HUCI0JIb30BAHIEM
6eCIIMIOTHBIX JIETATEILHBIX aIllIapaTOB BO MHOTHX OTPACIIAX
npoMbIIeHHOCTH. Tak, mpaBuresnbeTBo CIIIA BbIE/INIIO

35 MutH gosut. CIIIA Ha mporpammy, [1eIb KOTOPOH — B
KpaTJyanIime CpoKU T0OUTHCA MIOHUMAaHUSA TOT0, KAKUM
06pa3oM MOKHO PAITUOHAIIBHO U 9()PHEKTUBHO IPOEKTHPOBATH,
KOHTPOJIMPOBATh U IPUMEHSATD IPOHBI B TAKUX cepax, Kak
MOHUTOPHHT U IPOBEPKA 00BEKTOB NH(MPPACTPYKTYPHI.
AHaJIOTUYHBIE TPOTPAMMBI, B COUETAHUU C BECOMOH IIPABOBOH
TIOJIIEPKKOM, PeATU3YIOTCS IpaBuTeabcTBaMu Kuras u
V3pawis, KOTOpble HaMePEHbI YCKOPUTD U YIIPOCTHUTD HOPSZOK
BHEJIPEHU JIPOHOB U UX IPUMEHEHUS B IOBCEIHEBHOU
JIeTeTbHOCTA MECTHBIX KOMITAHUH.

IToBbrmenue 3P PheKTUBHOCTH
00paGoOTKHU U JOCTYITHOCTU JAHHBIX

K/IneHTHI pacCUnUTBHIBAIOT HA TO, UTO JIAHHbIE, TIOJIyIeHHBIE B
XOJIe OCYIIIECTBJIEHUSI IPOU3BO/ICTBEHHOTO KOHTPOJIA, OyAyT
cpasy ke JIOCTYITHBI Ha YCTPOo#cTBe ytoboro tuna. Hampumep,
HWHBECTOP, GUHAHCUPYIOITUI CTPOUTEILCTBO JIOPOTH, YKeJIaeT
MoJIy4aTh HH(MOPMAIIUIO O TEMIIAX BHITOJIHEHHSA paboT, O
JII00BIX 33/IEPKKAX U IIPOUCIIECTBUAX Ha 00HEKTE B MOMEHT UX
Bo3HUKHOBeHUs. CoKpalleHrne BpeMeH! Ha 00paboTKy
JIAaHHBIX U obecriedenue ocTyma K uadopmauu 6y/eT emre
OTHUM (PAKTOPOM, CITIOCOOCTBYIOIINM aKTHBHOMY BHEAPEHUIO
6ECIMIOTHRIX TEXHOJIOTHI OIlepaTopaMy aBTOMOOUIIBHBIX U
JKeJIE3HBIX JIOPOT.

@ Bpicoxkue TeMIIbI

TEXHUYECKOro rnmporpecca

VeleBieHre APOHOB U CHUKEHHE OTIEPAI[MOHHBIX 3aTPaT
Ha WX UCIIOJIb30BaHUeE y?Ke 00eCIeUnii CTPEMUTETHHBIHN
POCT TOMyJIsIPHOCTU GECTTUIOTHBIX JIETATETbHBIX allllapaTOB
B MaccoBOM cermeHTe. Kpome Toro, mpuBJIeKaTeIbHOCTh
JIDOHOB PacCTeT U 3a CYET HOBBIX JIOCTHIKEHUN B TEXHOJIOTUSIX,
[TO3BOJISIIOIIUX YJIYUIIIUTh SKCILIyaTallHOHHbBIE
XapaKTEPUCTUKHU U BOBMOKHOCTH OECITUIOTHUKOB, TEM
caMbIM CYIIIECTBEHHO pacCHIUpsis 00/1aCTh UX MPUMEHEHHUS.
Ecsu B GmiskatinieM OyayIieM, Kak O3KU/IaeTcs, yAaCTCs
JIOOUTHCS YBEJTMUEHUS EMKOCTH aKKyMYJISITOPOB, TIOJIyUYUTh
HOBbIE KOHCTPYKITHOHHBIE MaTepUasbl 1 HOBbIE
WHTETPUPOBAHHBIE C IPOHAMH ITPOTPAMMHBIE ITPOIYKTHI, B
YaCTHOCTH UMEIOIIe OTHOIIIEHHE K HH(POPMAIHOHHOMY
MOJIETUPOBAHUIO COOPY>KEHHH, 3TO PACIIUPHUT BO3MOKHOCTH
HCITOJTh30BaHUsI OECITUJIOTHBIX JIETATEIHBIX allllapaToB B
paMKax MporpaMm IIPOU3BO/ICTBEHHOTO KOHTPOJIA.
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5.2. OcHOBHblE NPOO6.1EeMDBL

B mporecce HHTerpanuy PemeHui ¢ HCII0Ib30BaHUEM
0eCIUIOTHBIX JIETATEIFHBIX AIIIAPATOB B CYIECTBYIOIIIE
6u3Hec-Iporecchl UHPPACTPYKTYpHbIE KOMIAHUU
CTOJIKHYTCS C PSAZIOM IIPOGJIEM.

a’ ABHManlMOHHBIE PUCKHA

Peryiupyromnm aBuanuio TocyAapCTBEHHBIM OPraHaM B
COTPYZHUYECTBE C YACTHHIMU KOMIIAHUAMH HEOOXOUMO
paspabotats 7151 6eCIIUIOTHDIX JIETATETbHBIX allIIapaTOB
KOMILIEKCHYIO CUCTEMY YIIPABJIEHUS BO3YIIHBIM JIBUKEHHEM,
IpeZHa3HAYEHHYIO U1 IPEAOTBPAIeHNs CTOTKHOBEHHUA
JIPOHOB C IPYTHMHU BO3/LYIIIHBIMU Cy/JaMU. TH CUCTEMBI
JIOJI’KHBI OBITh CIIPOEKTUPOBAHBI TAKKM 00pa3oM, 4TOOBI
JlaBaTh IPOHAM BO3MOKHOCTb BU/IETH IPYTHE JIeTaTeIbHbIE
amnmnaparsl ¥ IOTEeHI[UAIbHbIE IPENATCTBUA 1 U36eraTh
CTOJIKHOBEHHUS C HUMH, a TAKXKe 00eCIeYnBaTh CBA3b C
aBuazaucnerdyepamu. Ilomumo storo, pazpabaTbiBaeMble
CHCTEMBI JIOJKHBI OBITh 00'be/TUHEHBI C CHCTEMAMH
yIpaBJIeHUs BO3/YIIHBIM IBHKEHUEM THWIOTHOHM aBUAI[UU
JIPYTUX CTPaH, YTOOBI TapaHTUPOBATH OECIIPENISTCTBEHHBINA 1
oTepaTUBHBIN 0OMeH MHbOpMaIe.

‘ 3anurTa JaHHbIX

KoHdueHITMaIbHOCTD TAHHBIX — 9TO OJIUH U3 BOIIPOCOB,
BBI3BIBAIOIUX HANOOJIbIIIEe OECIIOKOHCTBO, KOTZ]A PEYh
3axXOJUT O J[POHAX. BeCUIOTHBIE JIeTaTeTbHbIE anmapaThl
BBIIIOJIHAIOT IIOJIETHI HAZl CAMBbIMU paSHI)IMI/I OG’beKTaMI/I,
cobupast 60sbIIHe 00hEMbI JAHHBIX, KOTOPbIE HHOT/IA
c011ep>1<aT KOH(i)I/IﬂeHHI/IaIII)HI)Ie nin CereTHI)Ie CBeieHusd o
YaCTHOU COOCTBEHHOCTH WJIM YaCTHOM Xu3HU. IToka He
CyIIIeCTByeT YeTKUux HpaBI/IJ'I nim peKOMeHHaHI/Iﬁ B
OTHOILLIEHUHU TOrO, KaKOfI HOp}IZ[OK KOMIIaHUAM cnezlye'r
HCIIOJIb30BAaTh JId XpaHeHI/I}I JAHHBIX, KAKH€ BUbI JAHHBIX
cobupaTh 3arnpenieHo, KakuM 06pa3om GU3nIecKue JINIa u
KOMIITaHHUU MOTYT 3alllUIIATh CBOE IIPABO HaA
HEIIPUKOCHOBEHHOCTb LIaCTHOI‘/JI JKHU3HU.

HeOHpeZ[eJ'IeHHOCTI) B OTHOLIEHUHU BO3MOXKHOT'O
HNCITIOJIb30BAHUA coGpaHme JAPOHAMH JaHHBIX MOXET CTaTb
NpEnATCTBUEM JJIA KOMHaHI/Iﬁ Ha IIyTU BHEAPEHUA peI]_IeHI/Iﬁ
C IPUMEHEHUEM 6eCHI/IJIOTHI>IX JIETAaTEJIbHBIX allllapaTOB.




6. PerieHus ¢ UCoJib30BaHUEM
OeCIINJIOTHBIX YCTPOMCTB

IleHTp pa3pabOTKU PEIIeHUH C UCIIOIb30BAaHUEM OECITUIOTHBIX
IIupoKHEe BO3MOKHOCTH: JIeTaTeJIbHBIX anmapaTos (ganee — «IleHTp» ) — 3TO
pacriosioxkeHHbIH B EBpoIie MeKyHapOTHBINA IEHTP ITEPEZOBOTO
onbITa. CoTpyaHuKH LIeHTpa IOMOTraloT KJINEHTaM U3 Pa3IHYHbIX
oTpacsiell IOJIyYUTh MAKCUMAJIBHYIO BBITOZY OT BOBMOKHOCTEH,
OTKPBIBIIUXCS B CBSI3U C HOsIBJIEHHEM OECIIMIOTHBIX JIETATETBHBIX
arnmaparos.

+00pabOoTKA U AHAINTHKA BU3yaJIbHBIX TAHHBIX;
eTpaHchOpPManUs IPOIECCOB;
eHacrpouka cucrem UT. o

LenTp dyuxnuonupyert B LlenTpanbHo- Boctounoit EBpore ¢
2015 rojia U sIBJIAETCs IepBOi MpodeccHoHaTbHON
KOHCAQJITHHTOBOH I'PYNIION B MUPE, COCPEIOTOUNBIIEN CBOE
BHUMAaHUeE Ha BOIIPOCAX IIPOMBIIIJIEHHOTO ¥ KOMMEPYECKOI'0
npuMeHeHus poHoB. ToT daxT, uto LleHTp pazMecTuiica UMEHHO
B [Tosbiite, He cly4aeH: 3TO OfHA U3 NIEPBBIX CTPAH B MUDE, T7e
OBLIO IPUHSATO MOAPOOHOE 3aKOHO/IATEIBCTBO, PETYIUPYIOIIEe
BOIIPOCHI IIPOMBIIIJIEHHOTO HCIIOJIH30BAHUSA IPOHOB (B 2013 TOAY).

3a HeOOJIBIIION CPOK CBOETO CyIecTBOBAHUA LleHTp ycnesn
HAKOIIUTD OIIBIT pa6OTbI C KJINEHTaMU U3 PA3JINYHBIX CEKTOPOB
9KOHOMMUKH 110 TECTUPOBAHUIO IDUMEHEHUA 6ECHI/IJ'IOTHBIX
TEXHOJIOTUH. BecIIOTHBIE TEXHOIOTHH Y2Ke TTIOKA3aIu cebs Kak
MOIIHBI HHCTPYMEHT B PA3JIMIHBIX OTPACIIAX. MBI YBEPEHBI, UTO
TEXHUYECKU I'PaAaMOTHOE UCIIOJIb3OBAHUE BOSMO)KHOCTeﬁ,
OTKPBIBAE€MBbBIX 6J1aro,uapﬁ 9THUM TEXHOJIOTHAM, CMOXKET
CYII[ECTBEHHO [TOBBICUTH KAYECTBO IIOBCETHEBHBIX IIPOIIECCOB 32
cyer OG’beI[I/IHeHI/IH TAKHUX COCTABJIAKIIHNX, KAK BbICOKAsA TOYHOCTbD,
[IPOCTOTA U YHUKAJIBHOE COOTHOIIEHUE 3aTPAT U BBITOJI.

IIeHTp pa3padOTKH PELIEeHU I C HCII0Ib30BaHUEM

GecruIOTHBIX JIeTaTeIbHbIX ANMAPaTOB — NEpBBIN Biarogaps o6urupromy oty PwC B 06J1aCTH CTPATErNYECKOTO U
B MHPp€ LEHTP I1€PEJOBOro OIbITA, 3AaHUMAIOIINHNCA OIEPAIMOHHOTO [JIAHUPOBAHUS U CO/IEHCTBUSA B peain3aliuu
BONPOCAaMH NPOMBINJIEHHOT'O U KOMMEP1IECKOTO pa3paboTaHHBIX IIAHOB, LIeHTp mMOMOraeT KOMIIAHUAM He TOJIBKO
IIpUMEHEHUA IPOHOB. BBIOpPATh ONITUMAJIBHOE TEXHUYECKOE PeIlIeHNe, HO U BHEIPUTD

TOJIHOI[EHHBIE OIIEPAIIOHHBIE CHCTEMBI. B 06'beM OKa3bIBaeMbIX
- -~ HaMH YCJIYT BXOJIUT pa3paboTka crpaTeruu, Tpanchopmanus
3* T . OIepaIOHHBIX MPOIECCOB, HAaCTpOiKa cucrem UT, o6paboTka u
- aHamM3 n300paskeHnu . DTH KOMIIETEHI[UH TIO3BOJISIOT
corpyzaHukam LleHTpa mpejocTaBIsTh KJIHEHTAM KOMILIEKCHBIE

¥ e .- yesyru. IleHTp Takske pa3zpaboTas coOCTBEHHOE TPOrpaMMHOe
o ”f B —0.—,—.0— obecrreuenne (PwC Geospatial. App) 71 HHTErparyu i
> : ' i = BU3yJIN3allM1 MAaCCUBOB JJAHHBIX U yIIpaBjeHusa uMu. biaarogaps
~ A IUPOKOMY Hab0py (PYHKIMH JAHHBIA HHCTPYMEHT COIEHCTBYET
% o I 60J1ee JIETKOMY U OTIEPATHBHOMY IPUHSATHIO PEIIEHHH.

| .0 i Cuernuanvcrsl [{eHTpa HAKOIMIM YHUKAIBHBIH OIBIT, UMU
h pa3paboTaHbl COGCTBEHHBIE PEIIeHUs U MeTo0I0Tur. Ho MBI He

cobupaeMcst OCTAaHABIUBATHCS HA IOCTUTHYTOM. MBI IOCTOSTHHO
paspabaTbiBaeM HOBBIE U/IEU U TEXHOJIOTMH (HAIPUMED, MAIIIMHHOE
o0yueHre), YTOOBI OKa3bIBATh HAIITUM KIHEHTaM 3O (PEKTUBHYIO
TIOJIZIEP?KKY B YCJIOBUSIX HOBOU CpeJIbl, I7ie GECIIMIOTHbIE
JleTaTeJIbHBIE AlIapaThl HAYMHAIOT UTPATh Bee O0JIee BAXKHYIO
pOJIb.
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Cocmasumeau

Crpareruuyeckoe pyKOBOACTBO U
IOATrOTOBKA IIyOJIUKAITUN

Muxan Masyp

IMapTHep, lleHTp pa3paboTKu peleHut ¢
HCIIOJIB3OBAHHUEM 66CHI/I.TIOTHI>IX
JIETAaTEJIbHBIX aIlllapaTOB

Anam BunineBCKui

Jupekrop, [leHTp pa3pabOTKHU peIeHni ¢
KCII0JIb30BAaHUEM OECITUIOTHBIX
JleTaTeJIbHBIX allllapaToB

Jxyanan CMut

[TapTHEp, PyKOBOAUTENH IVI00ATBHOMN
npakTuky PwC 1o npezpocraBiieHuIo yeIyT
MIPEANPUATHAM CEKTOPA TPAHCIIOPTA U
JIOTUCTUKU

:xxeddpu MakMuwuian
Jupexrop no kommyHukanusam, PwC B
ITentpasbHOU U Bocrounoii EBporie
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PemakTopckuii KOJLJIEKTUB

Mupocias TirecHOBCKUIA
Koopaunarop npoekra

Axy6 Aresuto
KoopaunaTop npoekra

Ouann OpJanHCKUHR
Baprom ITamkoBCKUi
EBa boryuiesckas
Axy6 Kypam

MuxaJ I'osreGeBekuii
EBa 3apoeBsI

dpuka Mwuiep

Komanga PwC B ITosbine



Ecau ébt xomume 60.1ee nNOOpooHO
00cydumv paccmMompeHHy1o memy,
cesIcUMeCH CO CAeOYUWUMU AUUAMU:

PyxoBoaurtenu moapasaenenuii PwC B Poccun

Amurpuii Kosanes AJstexceii Perenus

ITapTtHep, IIpakTnka no
TIPEZIOCTABJIEHUIO yCIIyT
NIpeAIPUATHAM CEKTOpa
TPaHCIIOPTa U JIOTUCTUKHA

[TapTHep, [IpakTuka no
IIpe/IOCTaBJIEHHUIO ayIUTOPCKUX
YCJIYT NIPEIPUATUAM CEKTOpa
TPaHCIIOPTA U JIOTUCTUKHU

dmitry.kovalev@ru.pwc.com : alexey.fegetsyn@ru.pwe.com
Ten.: +7 (495) 223 5028 2 Ten.: +7(495) 967 6403
PwC B Mockse &

PwC B Mockse

T'aanna HaymeHko

ITapTHep, IIpakTuka no
NIPeIOCTaBJICHUIO HAJIOTOBBIX
YCJIYT IPEAIPUATUAM CEKTOpa
TPaHCIIOPTA U JIOTUCTUKHU

‘ galina.naumenko@ru.pwc.com

i Ten.: +7 (495) 287 5199
PwC B Mockse

IleuTp pa3spadoTKH PENIeHU ¢ UCIIOJIb30BAHUEM 0EeCITMIOTHBIX JeTATEIbHbIX
anmaparoB (1ieHTp nmepeaoBoro onbiTa PwC)

Muxaua Masyp Anam BunrHe BCKkuin

IMapTHEp, LleHTp pa3paboTKU pelieHni Jdupextop, LleHTp pazpaboTku

C UCIOJIH30BaHUEM OECIUIOTHBIX PELIeHHH C UCII0Ib30BAHIEM
JIeTaTeIbHBIX alllapaToB 6eCIIUIOTHBIX JIeTaTeIbHBIX allllapaToB
michal.mazur@pl.pwc.com adam.wisniewski@pl.pwc.com

Ten.: +48 502 184 684 "a Ten.: +48 501 049 409

PwC B ITosbiie PwC B ITosp1ie

PykoBoauTe N MeKAYHAPOXHBIX MToApasaeaeHuii PwC

Puuapna d6aau Jaxynaunan CMuUt

PyxoBogurenn
MEK/IyHaPOHOH ITPAKTUKHU
PwC B 00s1acTé KAaIUTATBHBIX
NIPOEKTOB U UHPPACTPYKTYPBI TPaHCIIOPTA U JIOTUCTUKHU
richard.abadie@uk.pwc.com smith.julian@in.pwc.com
PwC B BestukoGpuranuu PwC B InoHE3UN

PykoBoguTes1b MeXK/IyHAPOIHON
npaktuku PwC o npegocrasieHuo
YCJIYT NIPEAIPUATUAM CEKTOPa
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PykoBouTe IM pErHOHABHBIX IOpasaeaeHuii PwC mo mpexocraBjieHUI0 yCaIyr
NPEaNPUATUAM CEKTOPa TPAHCIIOPTA U JIOTUCTUKH

PoGepTt Yuiabamce

PyKOBOAMTEIH TIPAKTHUKH I10 TIPEJOCTABJIEHUIO YCIIYT
MIPEANPUSTUAM CEKTOPA TPAHCIIOPTA U JIOTHCTUKU B ABCTPAJIUU
robert.williams@strategyand.pwc.com

PwC Strategy& B ABcTpanuu

Poapur }Kunsoep

PykoBozauTE b IPAKTUKH 10 IIPEAOCTABIEHUIO YCIIYT
NpeJIIPUATUAM CeKTOpa TPAHCIIOPTA U JIOTHCTUKY B Kanaze
rodrigue.gilbert@ca.pwec.com

PwC B Kanajie

JAmutpuii Koasien

PykoBOAUTEIb IPAKTHKH IO IPEAOCTABIEHUIO YCIYT
NpeaNPUATUAM CEKTOPA TPAHCIOPTA U JIOTUCTUKU B
Poccuun

dmitry.kovalev@ru.pwe.com

PwC B Poccuu

Buncenr I'ex

PyKOBOAMTEIb IPAKTHKHY 110 IIPEJOCTABIEHHIO YCIIYT
MIPEANIPUATUAM CEKTOPA TPAHCIIOPTA U JIOTUCTUKU BO PpaHInu
vincent.gaide@fr.pwe.com

PwC Bo ®pannuu

Manum IITapma

PyKOBOZ[I/ITeJ'Ib IIPAKTHUKHU I10 IIPEAOCTABJIEHUIO YCIIYT
NIPpEeAIPUATHUAM CEKTOPA TPAaHCIIOPTA U JIOTUCTUKU B Nupun

manish.r.sharma@in.pwe.com
PwC B Unuu

I'ynpo Cuposin

PyKoBO/IUTENIb IPAKTUKU 110 IIPE/IOCTABIEHUIO YCIIyT
MIPEANIPUATHAM CEKTOPA TPAHCIIOPTA U JIOTUCTUKY B Taniumn
guido.g.sirolli@it.pwe.com

PwC B Utanuu

Anunia Xypana

PyKoBO/IUTENIb IPAKTUKHU I10 IIPE/IOCTABIEHUIO YCIIYT
MIPEANIPUATHAM CEKTOPA TPAHCIIOPTA U JIOTUCTUKY Ha BirkHeM
Bocroke

anil.khurana@pwc.com

PwC na biimkaem Bocroke

duapio o
PyxoBozauTE b IPAKTHKH I10 IIPEIOCTABIEHUIO YCIIYT
TIPeNPUATHAM CEKTOPa TPAHCIIOPTA U JIOTHCTUKH B IOAP

andrew.shaw@za.pwc.com
PwC B IOAP

Tomac bpyaenun

PyKOBOIUTEIb IPAKTUKH 10 IIPEOCTABIEHUIO YCIIYT
MIPEANPUSTUAM CEKTOPA TPAHCIIOPTA U JIorucTuKY B [IIBelnapun
thomas.bruderlin@ch.pwe.com

PwC B IlIBefinapun

Kyaun lecau

PykoBoAuTEINb IPAKTUKU 110 IIPEIOCTABIEHHUIO YCIIYT
MIPEANPUATUAM CEKTOPA TPAHCIIOPTA U JIOTHCTUKU B
BenukoGputaHuu

coolin.desai@uk.pwc.com

PwC B BestukoGpuTanuu

16 Ham cBepxy BWAHO Bce: TpaHCMopTHas UHGpaCcTpyKTypa

Mapuo JIarrep6ax

PyKOBOZMTEIH IPAKTUKH TI0 TIPEIOCTABJIEHHIO YCIIYT MIPEAIPUATHAM
CEeKTOpa TPAHCIIOPTA U JIOTUCTUKHY B Bpasumnu
marcio.lutterbach@br.pwc.com

PwC B bpasuiuu

Muxasa Masyp

PykoBozuTEb IPAKTUKHU 10 IIPEAOCTABIEHUIO YCIJIYT IPEAIPUATHAM
cekTopa TpaHcnoprta u goructuku B IIBE u crpanax CHT'
michal.mazur@pl.pwe.com

PwC B ITosbie

Auan Hr

PyKOBOAWTEIb IPAKTHKH 110 IPEJOCTABIEHHIO YCIIYT IPEAIPUATHAM
CeKTOpa TPAHCIOPTa U JlorucTuky B Kurae/ ToHKOHTe
alan.ng@hk.pwec.com

PwC B Kutae

JAurmap IIpromm

PyKoBOAMTEH IPAKTUKH 10 IIPEAOCTABIEHUIO YCIIYT IPEAPUATHAM
CEeKTOpAa TPAHCIIOPTA U JIOTUCTUKY B ['epMaHuu
dietmar.pruemm@de.pwc.com

PwC B I'epmarnn

Jaxynaunan CMuAT

PyKOBOAMTEH IPAKTUKH 10 IIPEAOCTABIEHUIO YCIIYT IPEAIPUATHAM
CEKTOPA TPAHCIIOPTA ¥ JIOTUCTUKY B IH/IOHE3U U
smith.julian@id.pwec.com

PwC B UH10HE3U N

Tarmy BaranaGe

PyxoBoauTe b MPAKTUKY IO IPEOCTABJIEHUIO YCIIYT IPEeANPUATAAM
CeKTOpa TPaHCIIOPTA U JIOTUCTUKU B AnoHUN
tatsu.t.watanabe@jp.pwc.com

PwC B flmonuun

Kok JIeonr Co

PyKOBOAWTEIb IPAKTHKH 110 IPEJOCTABIEHHIO YCIIYT IPEAIPUATHIM
CeKTOpa TPAHCIIOPTA U JIOTUCTUKY B CUHTaIype
kok.leong.soh@sg.pwc.com

PwC B Cunramype

Kaiierano CoJsiep MopeJuia

PyKOBOAWTEIH IPAKTHKH 110 IPEJOCTABIEHHIO YCIIYT IPEAIPUATHAM
CeKTOpa TPAHCIIOPTA U JIOTUCTUKY B VicaHuN
cayetano.soler.morella@es.pwc.com

PwC B Ucnianuu

J:KeHK Yoy

PyKOBOAWTEIH IPAKTHKH 110 IPEJOCTABIEHHIO YCIIYT IPEAIPUATHAM
CeKTOpa TPAHCIIOPTA U JIOTUCTUKY B Typriuu

cenk.ulu@tr.pwe.com

PwC B Typriuu

JxkonaraH Kireruesab

PykoBo/iMTE b TPAKTHUKU 110 IIPE/IOCTABIIEHUIO YCIIYT MPEATIPUATHAM
ceKTopa TpaHcHopTa u ioructuku B CIITA
jonathan.kletzel@pwc.com

PwC B CIITA






WWW.pwc.ru

PwC B Poccun (Www.pwe.ru) IIpeiocTaBIIsIeT YCIyTy B 06JIacTH ayAuTa 1 Gu3Hec- KOHCYJIbTUPOBAHUSA, a TAK)Ke HAJIOTOBBIE U IOPUANYECKHE YCTYTH KOMITAHUAM Pa3HbIX
otpaciieii. B opucax PwC B Mockse, Cankr-Ilerepbypre, Ekarepunbypre, Kazanu, HoBocubupcke, Pocrose-Ha-/lony, KpacHomape, Boponexe, BiasukaBkase u Yde
paboratot 6osiee 2 500 crenuaaInucToB. Mbl HCIIOIb3yeM CBOHM 3HaHUsI, OOTaThIN OMBIT U TBOPUYECKUH IIO/IXO/ [JIst Pa3pabOTKU IPAKTUIECKUX COBETOB U PelleHHIH,
OTKPBIBAIOIINX HOBBIE IIEPCIEKTHBHI /151 Gu3Heca. [lox «PwC» nmoHnmaercst cerb PwC 1/Min 0fiHA UIIH HECKOJIBKO (GHUPM, BXOASILINX B Hee, KayK/ast U3 KOTOPBIX SBJISIETCS
CaMOCTOSITEJIbHBIM IOPH/INYEeCKUM JuIioM. I1o6anpHast cetb PwC o0beinHseT 6ojiee 223 000 COTPYAHUKOB B 157 cTpaHax. bosee mozipobHas nHbopManus npe/cTaBieHa Ha
caiite www.pwe.ru/ru/about/structure.jhtml
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