rpynna KoMnaHuii

SKCMNEPTHbIMX MOOXon
K TASOBOMY MOXXAPOTYLUEHUIO

Bepa Ca3zoHOBa
3KCNepT No paboTe C NPOEKTHLIMU MHCTUTYTaMU K «ClT»



MHHOBALINOHHbBIE CNCTEMbI NMOXAPOBE3OITACHOCTI

[Tpon3BOAMM MOAY/N FA30BOrO
noXxapoTyLweHna «3APH»

n «MMTIMEPATOP», aBTOHOMHbIE
YCTPOWCTBA «YNbTpaZ»

14 neT

Ha PbIHKE

[MpoeKTUpyeM CUCTEMDI
MOXapPHOM 6e30MacHOCTU

1000+

[TpoBOOAMM PEMOHT U KITMEHTOB

OCBUOETeNbCTBOBaHME Moayen
ra30BOro MOXKapoTyLUeH NS

OKa3blBaeM TEXHUNYECKYIO U
KOHCYNbTALLMOHHYIO MOOAEPIKKY

TOMN-5

npounsBoauTeneu




&

N

9001:2015

CobcTBEHHOE NPOU3BOACTBO
no texHonornm ISP FIRST
C OBOMHbBIM KOHTPOJIEM Ka4yeCcTBa

ISO 9001:2015
cepTmMdPmKaT CUCTEMBbI
MeHeOyKMeHTa KauecTBa

IOBenmMpHaa TOYHOCTb
[Mpon3BegeHoO Ha BbICOKOTOYHbIX
ob6pabaTbiBatoOLWMX LLeHTPax
DMG MORI

CTpoXanwmm pernaMeHT NCNbITaHNI
KAXOOIO nponssogmnMoro Moaynsd

POCCUMMNCKOE MPOM3BOOCTBO MOJTHOMO LUMKIIA




[@ COBCTBEHHbIY OTAEN NPOEKTUPOBAHMS
)

900+

MNPEOEKTOB MNMoAroToBEHO

[MpoeKkTnpoBaHMeE caboTOYHbIX CUCTEM U TEXHUNYECKOoe
COMPOBOXAEHWMe 00 peanm3aLnm npoeKTa

OnbIT NPOXOXKOEHUSA PermoHanbHbIX U
rocygapCTBEHHbIX DKCMNepPTU3 Mo BCEM CTPaHe

BecnnaTHble KOHCYJ1IbTalMUN N COMpPoBOXOEHNE TNPOEKTAa

CneumanuncTbl € onblToM padoTbl oT 5 0o 30 neT




LIEHA MAHWOY AL
B MOXAPOTYLWWEHWW
CITNLLUKOM BbICOKA

Cepren JleKTopoBUMY, ocHoBaTenb 1 Bnageney, 'K “NCT1”



SKCMEPTHbIV MOOXOO K TA3OBOMY MOXAPOTYLUEHUIO

- [TpoooyKTbl TONMBbKO C CepTndmkKaums B
@ NOKa3aHHOW 2PPEKTMBHOCTbLIO @ 3apeKoMeHO0BaHHbIX
& " N XapaKTeEPUCTUKAMMU 2 MCIMblTaTENbHbIX
npeBbliwWatowmmMm OCT nabopatopmax

MoLlHa4g MNPOEKTHA4H,
KOHCYJ1bTaUWNOHHAaA U
TEXHNYHECKad Nnogaep>xKKa

o PaboTa ¢ JoKa3aHHbIMU
daKTaMu, a He
L

) MaPKETUHIOBbIMIN «YJTOBKaMKN»




BblBOP
A3OBDbIX

OI'HE
BE

YLIWALMX

LIECTB

KOHCTPYKTUBHDBIE
OCOBEHRHOCTW
N KAYHECTBO
[MTPOLYKTA

POEKTNPOBAHWE,

KOHCYJIbTA
N PACHET

N

»]



OMHETYLLUALWNE <
BELLIECTBA



NoeaJibH bl [ASOBDIEOIHETYLLUALWME BELLECTBA

NyYLlmm
aOCOMNKOTHDbIN

eOdNHCTBEHHbIN

CaMblU




MOEAJIDHDIX TOTB
HE CYLLECTBYET



BOIMNPOC BESOHACHOCTU [OTB HOJ1d HEJTOBEKA

—CJ1IN 2TO PEAJIbHOE TYLWERHWE

TO MMaBHYKO OMACHOCTb NpeactaBngdeT He camMmo [ OTB,
a BblgengeMble npm ropeHnm BelecTtBa U NPOoaOYKThbl pacnaga

—CJTN 2TO JIOKHOE CPABATBbIBARHWM

TO JaXke xN1agoHbl 125 mn 227 ea ¢ Me@HbLWMM KOPPULUMNEHTOM BE30MacHOCTU
0at0T JOCTAaTOYHO BpPpeEMeEHM a9 CMOKOMHOW 3BaKyaLUKU




BOIMNPOC SOOEKTUBHOCTU TYLLUEHWNA TOTB

TONbKO O/19 ®K-5-1-12 B ClM485 BBEOEHO MNOHATUME
MNHNMAJTbHOWM HOPMATUMBHOW OTHETYLWWALWEM KOHLIEHTPALIN

66

CH-dK crieayeT BblYMCNATb KaK 3HadeHne MOK, yMHOXXeHHOe Ha KODDULIMEHT 6e30macHoCT,
paBHbIM 1,2. 3BHaYeHne MOK gna ®K-5-1-12 chneayeT NPpUHATb NO pe3y/ibTaTaM UCMbITaHUU

npu noarTsepX>XxXageHmMm CooTBeTCTBUA, NpoBeAeHHbLIX NO neﬁCTByIOLLIMM HOPMaTUBHbDBIM
AOKYMEeHTaM.

Cl1.485.1311500.2020., Tabnuua .12

OTO OAET BONbLUOW MPOCTOP
a4 MPOM3BOOUNTEJTEW



BOINMPOC 2OOEKTUBHOCTU TYLLUEHMA TOTB

MMHMManbHaa KoHUeHTpaumna OK-5-1-12,
YKa3aHHaa B MUPOBbLIX CTaHOapTaxX
N B OOKYyMeHTaunm npomssoamntenem OTB

MUMHMManbHaa KoOHUeHTpaumna OK-5-1-12,
KOTOPaa BCe Yallle ncnonbilyetca B Poccnm




KOHCTPYKTUBHDBIE
OCOBEHHOCTU
1 KAYECTBO MPOOYKTA



3 BAXHbIX MOMEHTAX, HA KOTOPbIE HEOBEXOOMNMMO ObPALLUATDE BHVMAHWE

HaxoxageHmne MeMbpaHHOro yCTpoMcTBa M MaHoOMeTpa
CO CTOPOHbI razoBou ¢pas3bl HasInoHa MOAYNA

CneunanunsmnpoBaHHasa POpPCyYyHKaA O/19 CUCTEM
NoXXapoTyLweHmnda Ha ocHoBe OK-5-1-12

CobnoaeHme pernaMeHToB NPOBEPKKM KadyecTBa U
o69a3aTesibHbIX UCNbITAaHUMU MNPU NMPOUN3BOACTBE




MEMBPAHA N MAHOMETP B TABOBOU ®A3EY MTTI “3APA”

MOAYJ/IN TASOBOIO
NMNO>XXAPOTYLUEHWUA

MIT1 3APA 3/10/22

[MacnopT 1 pyKOBOACTBO
MO 3KCNAyaTaumm ver. 05

3aBOACKON HOMED MOAYNA

HaxoxxoeHme MeMOpaHHOro yCTpPOMCTBaA U
MaHOMETPa CO CTOPOHbI ra3oBou das3bl
6annoHa Moayna NoaTBEPXKOEHO NaTEHTOM
M YKa3aHo B nmacrnopTe




2 4
L 4

OOPCYHKA OJ14 CDK—S—]/(Z% [T "BAPH"

]
'

M /

CneumnanusmnpoBaHHada dopcyHKa o149 OK-5-1-12 obecneyumBaeT
3PPEKTUBHBIN NepeBod PTOPKETOHA U3 XXNOKOWM B ra3oBYO a3y,
a TaKXXe HOpMaTUBHOE BpeMs BbIMyCKa.



PEFMAMEHT NCMbITAHUW TK “NCT”

[ MopaBindeckme [THeBMaTM4yecKkume [THeBMaTM4yecKkume cnblTaHMe B
MCMbITaHMNEG cocyaa McrblTaHmga 3M1Y NCMblITaHNA MOOY N4 KNMMMaTUNYECKOU
Ha MPOYHOCTb U Ha repMeTUYHOCTb Ha repMeTUYHOCTb KamMepe Moayng

repMeTUHYHOCTDb clOIB






NMPOEKTDI MOo4 KJ1ko4

OT NMNoaArotoBkKM JOKyMeHTOB OJ1H
TeHaepa N NnpoeKTnpoBaHUA
00 NMOCTaBKM MM MOHTa>Xa

MEPCOHAJIbHOE
COMNPOBOXOEHWE

C NMepBOro 3BOHKa 3a Ka)AblM KITMEHTOM
3aKpensiaeTca NepcoHanbHblv aKCNepT

PACYHET Kl 3A15 MUHYT

noaorotToBmMM rnepcoHasibHoe
npegioxXeHmne rnoa Balu 3agaudm

887

PEMTUHI NPS

MPEMWAIbHbIV CEPBUNC

ABTOMATUNYECKOE
NMHOOPMWPOBAHWE

SMS-yBegomneHmnsa ob6o Bcex
aTanax Npom3BoOCTBa M OOCTaBKU

CEPBNCHOE OBCJ1IYXXNUBAHWNE
B OONH KJTUK

J1OCTaTO4YHO HanmcaTb B nodom
MecceHaxXepe NJinm rno3BoOoHUTb -
OCTa/ibHOE BO3bMeM Ha cebd

NMOJIESHbIE MATEPUNATJIDI

npenocTaBngemM nocobus,
PYKOBOACTBA, YeK-NTNCTbIl OT
npodeccrMoHanoB oTpac/u




MNoco6ue no npoektuposaHuio MM «3APH»

NoCOBKWE
No NPOEKTHPOBAHWHD

YCTAHOBOK TAIDBOM0
NOMAPOTYLWEHHA

e nEmapOTYLEARE

o ]

CKAYATDb &

JlnuHbIA KA6GMHET Ha zarya.one

NEPEUTU -

MonesHble MaTepUuansl gNA NPOeKTUPOBAHKSA

g

e, e RAITY 2355 g sttt
o £2 ralamss (i 3 mssoms 11 B TR EHASRE MR G
a PpsTe—,

= T W

P 8 LIATOB 10 CEOPY
Py ~——  WCXOAHBIX JAHHBIX

o mpoarrpcames STTIT

CKAYATDb &

MNpumepbl npoekToB U 2d Mmogenu B dwg

CKAYATD &

MATEPWADBL HJH KNNERTOB

MNacnopTa u ceprudukaTt Ha MM «3APH»

MOOYNK TA30OBOIo
MO APOTYLUEHWA

BT 3APA 37100522

MacnopT ¥ DYKOBOACTED
Na FKCNAYETALAY wes 05

AIBUIDHDA HOMED WAL

CKAYATDb &

buénuoteka BIM-mogenei

CKAYATD &




MOAYJINTA3OBOIO
MOXAPOTYLUEHUNA «3APHA» e

NOABECHOIO MCINOJTIHEHNA




MOLYJIb TA3OBOIO NOXAPOTYLLUEHWNA
«3APH» NOLABECHOIO NCIOJTHEHWNA

[MpoengHa3sHadveH O TyLLeHMs NoXKapoB K/lacca

«A» (TBepOble roptoyme BeLecTBa)
«B» (XXKnokume roptoyme BeleCcTBa
2nekTpoobopynoBaHMe noa HanpsxeHunem o 10 KB

Coepbl NPUMEHEHUS

—- AKKYMYINATOPHbIE U = | =

,,,,, — = _ ApPXUMBbI, XPAHUAULLA, e yMy P I-!.I [Toon3BOOCTBEHHbIE
..... —1 CepBepHble 1 UOL ——=21  SEnMOTeKM +__—| Auv3elb-reHepaTopHbie ) ~TQHKU U MOMe

== LLIEeHWA

""" i — YCTOHOBKM I —

9:}’ A HayudHble n f )| SnexkTpowmnToBbIE, OnepaTopHbIe U 0

& MeOnLUMHCKME — | PocnpenenuTensHbie [l KOMMYTOLUMOHHbIE |'=':: I.||||||| Briok-KoHTenHePDI

naéopaTopum —  WnTbI Y3rbl




HINPOKAA BAPUATUBHOCTb JIMHEWKIA
1O3BOJIHET PELWWATb PASHOOBPA3HDIE SALAYHN

«3APYH 22» «3APH 10» «3APH 3»

Ouametp 360 MM Ouametp 310 MM Ouametp 210 MM
BoicoTa 505-545 MM BeicoTa 350-395 MM BbicoTa 305-350 MM
Macca 11-13,6 kr Macca 7.7-10,3 kr Mlelelele 4,4-7 kr



3 BUOA 3ATTOPHO-MYCKOBbLIX YCTPOWCTB O19 PA3TNYHbIX 3A0AY

3MY C TEPMOKONBOU 3MY C AMK 31y C PBA

0719 noMeLeHMM 0719 noMeLeHMM 015 3aLUMThl
6e3 CI‘IeLI,l/Id)l/IquKl/IX yC.ﬂOBl/ll;l C BbICOKNMMHW pa6OL'|l/|Ml/| CIDaJ‘IbLLII‘IpOCTpaHCTB

TeMneparypamm N NMOKasbHbIX OObEMOB



[MTPOEKTUPOBAHWE B 2 PA3A
BbICTPEE N INMPOLLE

[ MOopaBIM4YeCcKMM pacyeT
He TpebyeTcH

ol
2|
N

AKCOHOMEeTpUYecKada cxeMa
He TpebyeTcH

s””—
Rl

MNpepocTtasngeM 2\3 roToBoro npoekKTa:
pacyeTbl M OKYMEHTbI

3””_
EAN

ol )
B |1
NN

MMHMManbHaa cneymndmkaumnsg




B 3 PA3A bblCTPEE
N TTPOLLE MOHTAX

MoHTUMpyeTca 6e3 TpybonpoBoaa
1 CBAPOYHbIX paboT

[TONMHOCTbIO FOTOBO K MOHTA)KY: KOMJTEKT
KpernaeHMM N MOHTaXXHbI Habop B
KOMMJIeKTe

[Tocne MOHTa)Ka He TpebyeTcH
NPOBOONTb UCMbITaHUA TPybonpoBoaa

MOHTaXX MOYXHO MPOBECTU Ja)ke
B paboTatloLeM MoMeLLeHNM

OTcyTCcTBME TPpybOonpoBoaa obecneymBaeT
MOOUNBbHOCTb BCEMN CUCTEMDbI

BB G DG




NMPVMEPBI MOHTAXA HA OBbEKTAX

l \ ¥ . \ - ;
“w N ‘ :".':::"'"'-._

3APH-22 B CEPBEPHOW 3APH-22 B 3JTEKTPOLLMNTOBOWM  3APHA-10 019 CTAHKA YRy



_—

g'“ ANAJIBHOE KAHECTBO INPONSBOLCTBA

>200 KOHTPOMNPYEMDbIX
NapaMeTpoB
60 TOYEeK ABOMHOIO
KOHTpO4

BMOa o6a3aTesIbHbIX
4 MCMbITAaHUW KaXXOoro Moayng

10 JIET TAPAHTNIN

MEPBbI MOOY/Tb TA3OBOIO
MOXXAPOTYLWEHMA C CEPTUOUKATOM
TP EADC 043/2017
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PEAJTM3OBAHHbBIVN KENC

LLUTAB-KBAPTUPA TTAO «MEI'r ADOH»

CYAVEVANCVAY

3
3awmnTuTb 50 cepBepHbIX M MBI nnowanbto 2765 M

oT 10 0o 60 KB.M. C panblLUMPOCTPAHCTBaMM ALMLEEMbI OBbEM

BbllNMOJIHEHHDBIE PABOTDI

O MoMolLLb B MPOEKTUPOBaHMN 1 BbIOOP TEXpeLleHns
O Mpomn3BoaCcTBO M NOCTaBKa Moaynemn

O Pa3paboTka 1 Npomn3BOACTBO MHAOMBUAYANbHbIX CTOEK KperieHns

PE3YJIbTAT

3a cuyeT NpUMeHeHna Moayen NogBeCcHOro NCNOMHEHWSA yaasloCbh OCBOOOONTb YacTb
nnowanen (paHee npegHasHavYeHHbIX 4N49 Pa3MeLlleHns cTalMoHapPHbIX 6an1oHOoB) U

nepenpoduUnmpoBaTb UX a4 APYrMx 3a4au.

CTOMMOCTb peanusaumm Ha MIT 3APY okasanacb HU»ke Ha 1/3
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' rpynna KoMnaHmii

PEAJTM3OBAHHbBIVN KENC

H3K «BOCTOK» AHTAPKTUNOA

CYAVAVALSYAN

3alUUTUTb NMOMEeLLeHUS Ha MoNIAPHOM CTaHL UMK,
OTPE3aHHOM OT MMPa 9 MecALEB B rofy.

C MaKCcMManbHO KOMMNaKTHbIMW NMOMeELLEHUAMW U
HEBbICOKMMU MOTOKaMMU.

NMnomMeLleH1M4H

BblNMOJIHEHHDbIE PABOTDI

O MoMoLLb B MPOEKTUPOBAHMNM U BbIOOP TeXpelleHns

O Mpon3BoACTBO M MOCTaBKa Moaynen

PE3YJIbTAT

N3-3a HEBBICOKWMX MOTOJTKOB NCMOJ/1Ib30Ba/IMCb B OCHOBHOM

MIT1 «3apa-10», MOCKOMbKY OHW MO3BOMNIN COKOHOMUTb MOJ1€3HOE MECTO Ha CTaHLLMN.
MoampmKaLmo NPUHANM C SNEKTPOMArHMTHbIM KNarnaHoM 0149 YIPOLLIEHUSA U
yaelweBneHma npoLuecca obCcny>XmMBaHMa OaHHbIX YCTAaHOBOK



PEAJTM3OBAHHbBIVN KENC

[TOJTNMKITNMHNKIN «HOBOT O
MOCKOBCKOIO CTAHLOAPTA»

CYAVAVALSYAN

3alnNTUTb MoMeLlleHmnsa cepBePHDbIX, KPOCOCBbIX, 2JTEKTPOLWWNTOBDBIX, KapPTOXPaHWJTULL, B
HOBbIX MOTMKITMHUMKAaX MOCKBHbI.

BbINMOJIHEHHbIE PABOTDI

O MNMoMolLLb B MPOEKTUPOBAHMNM M BbIOOP TEXpeLleHUs

O Mpon3BoACTBO M MOCTaBKa Moaynemn

O MoHTaX ACIT Ha page oObekToB

PE3YJIbTAT

bonee 2000 moaynen "3APA" 3alUMLLaOT OETCKNE U B3POCble MONMUKITUHUKN
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MOOVYIIN FTA30OBOIO
NMOXXAPOTYLWEHUA «<«UMMNEPATOP»
C TPYBHOU PA3BOOKOW




=3 |l MOLYJ1b TA3OBOI O NMOXAPOTYLWEHWA «MMITEPATOP»
HAIMNOJIbHOIO NCIOJTHEHWYH

Cohepbl NoUMEHEHUS

[~ = A
——= CepBepHble 1 UO == PXVBBI, XPAHUANLLA,
| B B Y rrr o = OM6NNOTEKM
M C_?=}’ N HayuHble v MegmnumHckmne My3enHble 3a5bl,
N & naéopaTopPUn XPAHUNULLO
A ) AKKYMYTIATOPHBIE 1 [Toon3BOOCTBEHHbIE
T +_-| An3eNb-TeHepPATOPHbIE CTAHKM 1 MOMELLEHUS
C YCTOHOBKM
\ °F
| ger B Bt E@ %nMeMpﬁ;ialgt:i :e Brok-KOHTEMHEPb!

| \ y3/bl




POCCHMCKOE NPOM3BOOCTBO
NONHOTO UMKIA

@&

Cpok noctaekw oo 30 geei! He sasucum
ST COHELMA 1 MEXAYHOPOOHOR
narMcTkKl

NMPEMWMAJIBHOE KAHECTBO

TexHONCrvA NPOUIE0OACTED C NECHAHLIM
EOHTRONEM M CTROHOMLLIAM
PEFNOMEHTOM WCNBITaHMA KAX OO
NPCHIBOOUMOrD MOSYNA

NOOATBEPALOEHHAA HALEXHOCTbL

Ceprvpvumposan $FEOY BO «Akvcpnemua
MC MYC Poccuus no TP EASC 043/ 2007 -
NEEASC RU C-RU.NE-97.B.00437/23

TO0-P>TMISS

:!1
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nA4pTIMAZET §

E
&

i 104pTMazs @

YHUKATBbHBIM OW3AWH

CTHNEHEIE M NOKOHAYHES MY T ONA
COMBX BOMHBX M 3HOUMMEY OOLEKTOR

SKOHOMWA HA SKCTNNYATALUWK

®

OCEMOETENLCTEOBOHME £a3 B 15 net
CHMEOST CTOMMOCTE BNOOSHWA B
TEYEHWE XMIHEHHOMS uvkna, MNocne
CROSaTHBOHMA MOAYNE MOXHC Nepea-
npaanate oo 10 pas

NYYLWME PELLEHMA

©

OfnerdyanHee SannoHsl” M3
BEICOKSNROYHOND QNKDMAHMEBOND
CAN3EQ © BRCOKOR KO DDOIMAHDH
CTORKOCTEID, HCNONEIYHOLENOCA B
OBEMAUMOHHOA W KOpPQGNesTROMTENEHOR
OTPOCIK

ana sannoHse 160 1 180 n



pa3Mepor 6ANNOHOE!

40 / 60 /80 /100 /120 /
140 /160 /180 n

emoc MOTB:

DK-5-1-12
¥NopoH 22720
®NcaoH 125
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CPROK CNy#ok

netTt

OC Nepeorca
QCEMOEeTENECTBOBOHKWA

goJile

FOpRQHTIAM
npoW3eooMTens



YCTPOUCTBO NFA30BOIo
NMOXXAPOTYLUEHNY ABTOHOMHOE e
«YJIbTPAZ»




YA «YJTIBbTPALZL»

EOVWHCTBEHHOE B POCCHNKA
aBTOHOMHOE YCTPOWMCTBO Nra30BOIro MOXXapoTyLLUEeHNS

c cepTndmkaToM TP EASC 043/2017

[TpeoHa3HAYeH Ong 3ALLUNTLI OT MOXAPOB

3NEKTPOLLKADOB ) x/n TPAHCMNOPTA
0O O

B>

0pgp| 2neKkTpoLmTOB

—
6bITOBBIX r AN J pacnpenenuUTenbHbIX M OPYrMX O6bEKTOB
Ooood|  o6bemoM 0o 830n

| I aNeKkTPoOnPréoPOB YCTOOWCTB
Q)| g & &




TeMnepaTypbl
cpabaTbiBaHUA

pasMepoB
COCYOB

BMAOA
MycKa

68 /79 /93°C

oT 0,08 0o 0,45 n

aBTOMaTUYeCKNI
NPUHYOUTENbHbIN




[TpocTaa yCcTaHOBKaA

KPperimTtcd C rMoMoLbro
CKOObI U AOBYX BUHTOB

be3 3aTpaT Ha
Texobcny>xmBaHue

HOCTaTOHYHO BHeELWLHETO OCMOTPA
MHOWKaTOPa AaBJ1eHWNHA

10 neT cny»x6bl

C BO3MOXXHOCTbIO
0o 10 nepesanpaBoK

KoMnaKTHbIX pa3Mep B
3aHMMMaeT MHNMYM I'IOﬂ@B»HOFO \

S

MPOCTPAHCTBa, MOXKET pa3M&LLI,aTbCS:I'i
rOPWN30HTa/IbHO U mpTMK bHOs
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(l ' rpynna KoMnanui

OCTABDbTE 3AH4BKY -
Mbl OTINPABUAM BAM HABOP

MATEPUNAJIOB O TA3OBOM
NMOXAPOTYLLEHW

e INFO@ZARYA.ONE

(®) 8800 500 30 26

WWW.ZARYA.ONE

SURVEY.ZARYA.ONE



