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MAPMA cTpemuTCcA co34aBaTb COBPEMEHHYI0 TEXHUKY
N cUCTeMbl ANA SHepreTuKky, obecneunBasn BbICOKUA YPOBEHD
cepBuca. Hawwy KnmeHTbl MOryT ObiTb yBepeHbl, 4TO BCe
3aKkasbl U MoXKenaHma Mbl Byfem cTapaTbCA YOOBNETBOPUTL
B MPpeAenbHO KOPOTKME CPOKM 1 C MAKCMMasbHbIM KaueCTBOM.
3a Kaxgonm UuMdponm TeXHUYECKUX XapaKTepUCTMK HaLmx
YCTPOWCTB M CUCTEM CTOAT TlaTeNbHble pa3paboTKy
N TeCTUpOBaHUA B CO6CTBEHHOM NabopaTopuru, 3aTem B TyULLNX
ncnbITaTeNbHbIX LIEHTPax, NOC/e Yero NMpPonCcXoamnT NpoBepKa
B peanibHbIX ycnoBuax. Mbl AOPOXMM Hallen penyTauuen
NPON3BOANTENA KaYeCTBEHHOW N HaAEXHOW NPOAYKLNN.
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O KOMNAHUN

Poccuiickaa komnanus «MAPMA» ¢ 1992 roga 3aHUMaeT nuaupyowme no3muumn cpegn npovssoguteneii obopynoBaHms
N CUCTEM A5 SNIEKTPOIHEPreTUKMN.

«MAPMA» nprBnekaeTca BefyLMmM OTpacieBbIMU MHCTUTYTaMu PoccTaHaapTa, KpYNHbIMY SHEPreTUYeCKMMU KOMMNaHUAMM
B KauyecTBe KBanMOULMPOBAHHOIrO 3KCrnepta B 0OMacTU CUHXPOHU3MPOBAHHBIX BEKTOPHbIX M3MEPEHMUN 3NeKTPUUYEeCKmUX
NpPOoLIeCCoB, N3MEPEHNA KauyecTBa NeKTpuyeckon sHeprum. CneumanmcTbl KOMNaHUM perynsapHoO BbICTYMNaloT C JoKnajamu
Ha KoHdepeHUuax, dopymax, KPYribix CTONax U COBeLaHUAX, B TOM uncne Ha meponpuatmax CUIMP3, npuHumaloT akTrBHOe
yuyacTue B pa3paboTKe 1 SKCNEPTHON OLeHKe HOBbIX HOPMATUBHbIX MaTepuasnos (IEEE, TOCT, CTO).

Cpepu napTHepoB KomnaHum — «<EFR» (fepmanuns), <PROTECTA» (BeHrpus), <ELPROS» (CnoBeHus), «Arbiter Systems» (CLUA),
HTL, ESC (Poccus).

«MAPMA» siBnsieTCA NOCTOAHHBIM YYaCTHUKOM HaLMOHaSbHbIX Y MEXAYHapPOAHbIX BbICTaBOK, NPodeCcCMOHanbHbIX KOHKYPCOB
1 yoOCTOeHa MHOXEeCTBa Harpaz 1 A1MnioMoB, B TOM uncie 1 3a 60blUo BKNaA B Pa3BUTHE 3M1eKTPo3HepreTuku Poccun.

O6opynoBaHMe KOMMAHUK YCNeLHOo aKcnnyaTupyetca B Poccum, benapycu, YkpanHe, KasaxctaHe, Mongose, [py3suu, ApmeHun,
Knprusuum, Y36ekunctaHe, dctoHun, MoHronuu, Benrpun, Kybe, Mnanwv, banrnagew, AHrone, VipaHe n page Apyrix cTpaH.

CerogHsa npoaykuuein OO0 «MAPMA» ocHaweHbl «XonamHr MPCK», «OCK ESC», < MHTEP PAO ESC Poccuuy», «PocaHeproatom»,
«P>K[», «faznpomy», «TpaHCHedTb», «Jlykonny», <HIIMK», «<Pycan», «<Apcenop Muttan», «<Pycrugpo» u mHorve gpyrue.

Bonee uem 25-neTHUI OMbIT, HANNYME COOCTBEHHOW I'IpOI/I3BO,D,CTBEHHOIh 6a3bl, 0CBOEHVE BHeapeHne HOBENLINX TEXHONOT N,
TeCHOe B3aUMOAENCTBUE C napTHepamMnm " 3akasddymkamu, NCNONIb30BaHMNE MeXOYyHapO4HOro OnbiTa, Hanan4ymne cneunanncTtoB
- I'IpOd)ECCI/IOHaJ'IOB CBO€ro gena, TBOpPYECTBO N MHNLMATUBA KOJITEKTUBA ABJIAIOTCA OCHOBOM ycnexoB KOMMaHuun «MAPMA»
N NOKOMOTUBOM €€ pa3BuUTuA.



BOCTUXEHMNA

1993 . nepsble Komnnekcbl PAC GUKCMPYIOT CUCTEMHYI0 aBapurio B KomuaHepro
1997-98 . B cotTpygHuuecTse c cozgatenamu FTOCT 13109-97 pa3paboTaHa nrHelika npubopos peructpauum MNK3
2002 . pa3paboTaH nepsbilt B Poccum LndpoBor aBToMaTnyeckuin Bonstamnepdasometp BAO®-A
2007 - BbINONIHEH NUMIOTHBIN NPOEKT CUCTEMbI YNPaBNeHUA Harpy3kon Ha yposHe 0,4 KB B MO3CK
2006-09 - pa3paboTaHa 1 BHeApeHa Ha psge ob6bekToB cepus MIT P3A Europrot
2009 - co3paHa 1 BBedeHa B akcnnyataumo WAMS SctoHum
2011 - no 3agaHuto CO E3C BbinonHeH nunoTtHbIn npoekt CMIP Ceepo-3anaga
« KOMMNaHus cepTudurympoaHa no ISO 9001-2008
2013 . ceptudnumposaH peructpatop MAPMA Pl 4.11, coueTatowmin dyHkumoHan PAC n PMU
2014-15 - co3pganbl CMIMP/PAC CLLU '3C, HBASC-2, KanuHuHrpagckom TIL-2, Yepenoseukon PIC n gpyrue
« peructpatop Pl 4.11 attectoBaH B [NAO Poccetn
2016 - pa3paboTaHbl 1 cepTUPMLIMPOBaHbI HOBble Npubopbl: TEH30P-2 1 BAO®-A(C)
2017 - co3paHue HoBblIx permuctpaTopos [TAPMA PI14.12, B KOTOPbIX peanr3oBaH GyHKLMOHaN perncrpaumm
COCTOAHNA AUCKPETHbIX cnrHanos no npotokony IEC 61850-8-1 GOOSE
2018 - pa3paboTtka u ceptndukaums 6nokos P3A cepun Px-2
2019 - co3paHue 1 BBefeHue B skcnnyataumio WAMS MoHronmm

2020 - pa3paboTaH yHMKanbHbIN KOMMNAKTHbIN Nprubop BAD®-A(M2) ¢ dyHkumen PAC



LNDOPOBDLIE
PEFTUCTPATOPDI
ABAPUMNHBIX COBbITUN
MAPMA PM4.12
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NMPEAHA3HAYEHWUE

Pernctpatop aBapuiiHbix CO6bITUI B BuAe MOHOGIOKA UCMOJb3yeTcsA B KauecTBe MHorokaHanbHoro PAC, ycTpolicTea
OMI1, YCBW/PMU B cuctemax CMIP.

KOM®OPTHAA PABOTA

+ BO3MOXHOCTb MpMEMa KaK aHaIoroBbIx (40 16) U ANCKPETHDBIX (4O 32) CUFHANOB MO «<Meau,
TaK 1 no npoTtokonam 61850-8-1 GOOSE (7o 32 HabopoB AaHHbIX MO 32 CMrHana B KaXxgom
Habope), 9-2 SV (5o 14 nakeToB)

+ nonHocTbto cootBeTcTBYeT FOCT P 58601-2019

+ PErucTpaLma aBapuii, B TOM YnCie ANNUTENbHbIX, KACKAAHbIX, C MPUBA3KON N3MepeHuit
K acTpoHoMuyeckomy BpemeHy UTC ¢ NorpeLHocTbio 1 MKC

+ yactoTa anckpetunsaumm o 19200 Iy BHe 3aBNCUMMOCTM OT KONMyecTBa CUrHanoB
* pacWMPEHHbIN HOPMUPYEMbI ANANa30H N3MepPEeHN

+ BO3MOXHOCTb YAAIEHHOrO 1 MeCTHOrO yrnpasieHuns

« rMOKas NorMKa ycTaBoK 3anmcy aBapuinHbIX NPoLieccoB

« OpyXentobHbIli web-nHTepdeic

+ OTINYHOeE peweHne ana LNC
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NMPEAHA3HAYEHMUE

Mcnonb3yeTcs B KaueCcTBe MHOFOKaHabHOMO perncTpatopa aBapuiiHbix cobbitui (PAC), yctponctasa OMIM, YCBU/PMU B
cnctemax CMIP.

MocTpoeHue pasnnUHbIX CUCTEM MOHUTOPVIHTA SNEKTPOMArHUTHBIX U NTIEKTPOMEXaHUYECKIMX MNEPEXOAHbIX NMPOLLECCOoB,
oTnuyHoe peweHmne ana LNC pasHbix ypoBHEN.

KOM®OPTHAA PABOTA

nonHoctblo cootBetcTByeT FOCT P 58601-2019

MHoroyHKuUmoHanbHocTb: PAC, YCB//PMU, OMIN, MM

BO3MOXXHOCTb NMprema Kak aHanoroblx (4o 176) n auckpeTtHbix(go 1312) curHanos no
«Meau», TaK 1 no npoTtokonam 61850-8-1 GOOSE (ao 32 HabopoB AaHHbIX MO 32 curHana
B KaXKgoM Habope), 9-2 SV (fo 14 nakeToB)

pasHeceHHas CTPYKTYpPa, MO3BOMAWAsA pa3meLyaTb npeobpasoBatenu 4o 1 KM

pervncTpauma aBapui, B TOM YNCSIe ANUTENbHbIX, KAaCKaAHbIX, C MPUBA3KOWN N3MEPEHUN
K acTpoHoMumyeckomy BpemeHn UTC c norpewwHocTbio 1 MKC

yacToTa guckpeTtusaumm Ao 19200 Yy BHe 3aBMCMMOCTY OT KOIMYecTBa CUrHanoB

PacLUVPEHHBIN HOPMUPYEMbII AVana3oH N3MepeHNin

BO3MOXHOCTb YAaJIEHHOIO N MEeCTHOTO ynpaBJIeHNA

rM6Kas Norvika ycTaBoK 3anuncu aBapuiiHbIX NpoLeccos

* ApyXentobHbIli web-nHTepdeic



YCTPOMCTBA CUHXPOHWU3UPOBAHHbBIX BEKTOPHbIX U3MEPEHWUN

PETUCTPATOPbI NAPMA PMN4.11, PN4.12 OBNNAAAKOT OYHKLUOHAJNIOM YCBU/PMU:
+ NOALEPKUBAIOT BblUMCIIEHNE 1 Mepefady AaHHbIX B pexkume on-line no npotokony C37.118-2011

+ UMeIOT [1Ba BCTPOEHHbIX HTepdelica Ethernet gna nogknioueHus K JIBC o6beKkTa yCTaHOBKM

+ COXPaHsAIOT JaHHble AnA nocnegytoulero goctyna no FTP — pexum off-line

CootBeTcTBYIOT TpeboBaHmaM cTaHgapTa AO «CO E3C» CTO 59012820.29.020.011-2016 «PeneliHas 3awwuta n aBToMaTuKa. YCTponcTaa
CUMHXPOHU3VPOBaHHbIX BEKTOPHbIX M3MepeHuiA. Hopmbl 1 TpeboBaHus» Knacc M.

W3mepeHus ot kaxpgoro YCBU/PMU:
U,I,F, ¢, dF/dt,P,Q,Z,
Ao 50 pa3 B ceKyHay

| |

| |

| |

| |

| |

I | X X

| 1 m m

| MeTKKn |

| BpemeHn |

o GPS |

| |

| TMNNBTH T | curHan x(t)

| |

1 YCBU N 1

I /PMUT I

‘ N ‘

| |

| | 1 1 \ L 1 1 1
! LRZRERT mo! !

| v M !

, /PMU2 \

I \' \ I t=0 t=0

! } (1PPS) (1PPS)

! eee 1

| |

| |

| |

1 1213 T4 Tn 1 — -jm/2
| | X=X_/N2 X=(X_/V2) e
! l

: mu N : (0 rpapycos) (-90 rpagycos)
| |

| |




Lndposoi pernctpaTtop aBapuiiHbIX MPOLECCOB
MAPMA PT14.12 — BO3MOXHOCTb NOAKNIOUYEHMA [0
[BYX MpUCOefuHeHNI 1 Lenei Bo30yXaeHuna ¢
yuyeTom ncnonb3oBaHua GyHKumm CBU.

LndpoBoi pernctpaTtop aBapuiiHbIX MPOLECCOB
MAPMA PI14.11 - nogknoyeHne K ogHOMY
perucTpatopy Ao 22 npucoeguHeHunn CMIIP.
MimeeT BbIHOCHbIe 610K/ 4151 BO3MOXKHOCTY
NOAKINIOYEHUS Lieneln Bo30yKAeHNs B
HernocpeacTBEHHON 61M30CTY OT UCTOUYHMKA
curHana, uto ymeHbwaet CMP v yBenuyneaet
HafleXXHOCTb CUCTEMbI B LIEJIOM.



CUCTEMbl MOHUTOPWHITA MEPEXOAHbBIX MPOLUECCOB (CMNP)
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« CneuranncTbl KOMNaHUM NofdepyT TEXHNYECKoe peLleHre, Mo3BonsAtoLiee onTManbHo noctpoutb CMIP Ha Balwem o6bekTe

ba3bl faHHbIX
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Koneaus...

06paboTka AaHHbIX

——
OTo6paxeHue napameTpos
TEKYLLEro peXxvMa




000 «MAPMA» BbINOJIHAET NOJIHbI KOMNNEKC PABOT
Nno CO3AAHUIO CMNP «MOA KNOY»

B NPEANATAEMDbIX CUCTEMAX
NMPUMEHAIOTCA:

- Peructpatopbi TAPMA PM4.11,
NAPMA PI4.12 B kauectBe YCBW/PMU.

« MO TRANSWAVE - peanu3auna ¢yHKLMOHana
eIHOro 06bEKTOBOIO CepBepa 06pPaboTKM
1 nepepaun nHGopmaLMm o NepexofHbIX
pexxnmmax paboTbl 3N1eKTPOYCTaHOBKM.
MO npolwno Bce Heo6XOAMMbBIE UCMbITAHUA =~
n ceptuumymposaro AO «COE3C» 7
Ha cooTBeTcTBME TpeboBaHuam CTO
59012820.29.020.003-2018.

« WAProtector — nporpammHbIi KOMMIeKc
BepxHero yposHsa CMIP (ypoBeHb
sHeprocucTembl). Cny>kut nnatGpopmorn
[ANA CO3AaHVA KOMMNEKCOB akTVBHO-aAanTVBHOIO
ynpaB/ieHNA 3NeKTPOIHepreTnyecKmMm
pexnmamu WACS n WAPS.

Mo3BonAeT 3¢pPeKTUBHO peLuaTb Lienblii pag
3a/lay B peXKmme peasibHoro BpemMeHu:

— KOHTPOJIb 3araca yCTOMYNBOCTU 1 MPOMYCKHOW
CMOCOGHOCTY Ha OCHOBE U3MepeHMIt GpasHbIX
YITI0B HaMpPAXXeHWA B y3/1aX SHeProcncTembl

— MOHWTOPVIHT HM3KOYaCTOTHbIX KonebaHnin
1 OLleHKa KonebaTesibHOM YCTOMUYNBOCTY

- BblIBNIEHNE 1 NAeHTUPUKALNA UCTOYHNKOB
HV3KOYaCTOTHbIX KonebaHni

— MOHUTOPVIHT CTaBUNbHOCTUN HanNpPAXKeHWA.



MPOTPAMMHOE OBECNEYEHWE TRANSWAVE

MpepHa3HaueHo Ans peanu3auunmn ¢yHKLUMOHaNa eAUHOro o6beKTOBOro cepepa cbopa, 06paboTKM 1 nepegaum
MHOpPMaLMM O NEPEXOAHBIX PeXrMax PaboTbl 3neKTpoycTaHoBKU Kak KCBJ, Tak 1 cobopa dalinoB aBapuiiHbIX
OoCLMANorpamMm no npoTokony ctaHgapta MK 61850-8-1 (MMS).

KOHLUEHTPATOP CUHXPOHU3UPOBAHHbIX BEKTOPHbIX AAHHbIX (KCBJA):

« cOop, apxMBaLuAa 1 Nepeaaya B aBTOMAT3UPOBaHHbIE CUCTEMbI AAHHBIX CUHXPOHM3UPOBAHHbBIX BEKTOPHbBIX M3MepeHu (aanee —
CBW), xapakTepur3yioLumx SNeKTpoMexaHnyecKmne nepexofHble NpoLecchl, No npotokony ctaHgapta IEEE C37.118.2-2011

+ [OCTYM OMNEepaToOPOB K COXPaHEHHbIM faHHbIM LIMKIIMYECKMX 1 aBapuiiHbIx apxnBoB CBU, K dpaiinam aBapuiiHbIM OCLMIONPaMm B
dopmarte IEEE C37.111-2013, a Takxe K Tekywmm CBU B peanbHOM BpemeHU

+ Nepefava apxnBHOI MHGOPMaLMK B AUCNeTYePCKIMe LeHTPbI MocpencTBoM web-ceperc SOAP-3anpocos no npotokony HTTP

« cepTndnLMpPoBaHO Ha cooTBeTCcTBME TPpeboBaHMAM CTO 59012820.29.020.003-2018 AO «CO ESC» «PefeliHas 3aLyMTa U aBTOMaTUKa.
KoHUeHTpaTopbl CMHXPOHM3MPOBAHHbIX BEKTOPHbIX AaHHbIX. HoOpMbl 1 TpeboBaHMs»
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CBOP ®ANNIOB ABAPUNHbBIX
ocUUNNOrPAMM NO NMPOTOKONY
CTAHAAPTA M3K 61850-8-1 (MMS)

« cbop dalnnoB aBapUiHbIX OCLUIIOrPaMM MO
npotokony MMS, a Takxe npotokony DO
cyctpowcts P3A, MA, OMIMN n PAC

+ eAUHbBIN cepBep cbopa Ans BCex yCTPOWCTB,
nopaepxunBatoLwmx ctangapt MoK 61850-8-1

+ OT/INYHOE peLLEHMEe MO BbINOHEHNIO
TpebosaHuit AO «CO E3C» B yactn
LieHTpasiM30BaHHOW cncTemMbl cbopa
HeonepaTNBHOI TEXHONTOTNYECKOW
nHpopmauum (CCHTW)

R TRANSWAVE R

TRANSCOP

GE Redundant (PRP/HSR) Station Bus

TepmuHan P3A N1

1 :

Q
5

TepmuHan P3A No2

Tepmuran P3A NeM

Il ::

IEC61850-8-1 (MMS, GOOSE), IEEEC37.118.2 v ap.
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TRANSCOP — NMPOTPAMMA TMPOCMOTPA N AHAJIN3A OAHHBIX
SDNEKTPUYECKUX MPOLUECCOB

« Mporpamma npegHasHayeHa 41 NPoCMoTPa, NocTobpaboTky 1 aHanm3a GannoB aBapuNHbIX OCLMINIONPaMM, CAMOMMCLEB, APYTUX
dannos apxrnBOB faHHbIX, 3anrcaHHbIX peructpatopamu OO0 «[MAPMA», ycTpocTBaMmn peneiHo 3aLuUTbl U aBTOMATVKLN, aBTOHOMHbIMU
YCTPONCTBaMV CUHXPOHM3NPOBAHHbIX BEKTOPHbBIX M3MEPEHNI, KOHLLeHTpaTopamyi CUHXPOHM3MPOBAHHbIX BEKTOPHbIX AaHHbBIX 1 MPOYMMU
MUKPOMNPOLIECCOPHbIMIY YCTPOMCTBAMMN aBTOMaTM3aLMM 1 3aLlWKTbI.

« Pabotaet nop ynpasnenuem OC Windows / Linux, 1 no3sonsaeT oTKpbiBaTb paninbl popmatos «COMTRADE» Bepcmii 1991, 1999 1 2013 rogos (8
ToM yuncne B Buge eguHoro COMTRADE-datna «CFF»), «*.DO» («*.TO»), ucnonbsyembix peructpatopamut OO0 «[TAPMA».

« MonHocTblo cootBeTCTBYET TPeboBaHNAM FTOCT P 58601-2019.

« Mo3BonAeT BbINONHATL Nto6Oble onepauuy € 3an1caHHbIMK CUrHanamm 6narogapa HanMuKo BCTPOEHHOTO KalbKynAaTopa.

+ ObecneunBaeT NocTpoeHme rpaprkoB YacTOTbl, MOLHOCTY, CUMMETPUYHbIX COCTaBAOLMX, roforpadoB CONPOTMBIIEHUA, BEKTOPHBIX
AMarpamm, rapMOHMK, BbIMOJIHEHME CNEKTPaNIbHOMO aHan3a fo6boro 13 3anrcaHHbIX, UV PacCUYMTaHHbIX CUTHAMOB.

+ 1aéT BO3MOXXHOCTb YCTaHaB/MBaTb Ha NPOCMaTPUBaeMbIX OCLMIIIOrpaMmMax MHGOPMaLIMOHHbIE METKM C pe3yfibTaTaMn U3MepPeHin 1
HeoOX0AMMbIMY KOMMEHTAPVAMM, @ TaKXKe METK/ BPEMEHN.

+ 3anoMVHaeT CNMCOK BbIBEAEHHbIX Ha SKPaH CUTHANO0B, X NOC/IeA0BATENbHOCTb U MacLTab, yCTaHOBMIEHHbIE MHPOPMALMOHHbIE METKMU,
1 NO3BOJIAET COXPaHUTb pe3ynbTaT paboTbl B BuAe HOBOrO daiina AN fanbHenwen 06paboTKm nocie CUnTbIBaHUA (B TOM YnCHIe PpYrvm
nonb3oBatesieM 1 Ha apyrom [K).
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OYHKUUWOHAJIbHBIE BO3MOXHOCTU:

NPOCMOTP cYnTaHHbIX ocuyunorpamm PAC, P3A, MAA

BO3MOXHOCTb Bbl6Opa CUrHanoB, 0Tobpaxkaembix Ha OCLUIOrpaMmMe

BO3MOXHOCTb M3MeHeHs NopsaKa PacronoXeHWs CUrHaNoB Ha NpeACTaB/IEHHOW OCLUIIOrpamMmmMe NocpeacTBOM X
WHAVBUIYANIbHOTO NepemelleHus

BO3MOXHOCTb M3MeHeHUsA MacliTaba rpadprueckoro oTobpakeHns CUrHanoB Nno ocy BpemeHu (obLiee MacliTabripoBaHe) 1 Mo ocK
aMnnTyabl (MHAUBUAYaANbHO UK B rpynnax)

aBTOMaTMYeCKas rpynnupoBKa CUTHANOB Mo ONpeAeNiéHHbIM KpUTepUsam

aBTOMaTMyYecKas cbopKa NoCneaoBaTeNIbHOCTM 3anCaHHbIX OCLNIONPaMM OAHOMO aBapUNHOIo COOLITUA B OAHY OCLUIIOrpammy
npocmoTp pe3ynbratos OMI1

dopmupoBaHme daina otTyeTta cornacHo TpebosaHusm FOCT 58601-2019

Bbl moXkeTe pa6oTaTb c nporpaMmmoii Nio6bimM ya06HbIM cnoco6om:

+ NPUNOXEHMNE Ha BallemM KOMIbioTepe
+ yepes BCTPOEHHbIN web-nHTepdenc

+ Ha calTe www.transcop.ru

+ Yepe3 MmobunbHoe npunoxexue ana Android
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NMPEAHA3HAYEHMUE

B naHHOM npubope peanusoBaHbl Bce GyHKLMM TpexdasHoro BosibTaMmnepdasomeTpa, a TakKe perncrpauuns aBapunHbIx
coObITU 1 perncTpaumsa rpadunkos Harpysku!

He3ameHum npwv Hanagke, Npriemke, MpoBeeHN NCMbITAHWI 1 OMbITHON SKCMyaTaLmm 371eKTpoobopynoBaHms,

a TakXKe Npu NocsieaBapuNHON NPOBepPKe YCTPONCTB PefieMHON 3alnTbl U aBTOMATUKK, YCTPONCTB NPOTNBOaBapUNHON
aBTOMATUKW, LUTOB 1 Lienen NOCTOAHHOIO TOKa, KOHTPOsA Gpa3npoBKY Lieneln yyeTa.

KOM®OPTHAA PABOTA

+ MyCKO-HanafouHble PaboTbl 1 TEXHNYECKOE OOCTyKMBaHMe: « MyCKO-HanafiouHble paboTbl 1 NoCeaBapuiiHasa NpPoBepKa
YCTPONCTB peniefiHOM 3aluTbl 1 aBTOMATUKK, yCTPONCTB
- TPaHCHOPMATOPOB TOKA 1 HANPsiKeHNs NPOTMBOaBapPUNHOWN aBTOMAaTUKM
-~ BbICOKOBOJIbTHbIX BbIKNOYATENNEN - perucTpauus (ocumnnorpadupoBaHue) rpadnkos Harpysok,

aBapuiiHbIX cobbITUI C PyHKLUMen OMIT B HOpMasbHbIX

- LUMTOB U Lieneii MOCTOAHHOIO TOKa .
" H 1 aBapPUINHbIX NMePeXOAHbIX PeXxnmax

- aneKTpoaBuraTenen
« ocumnnorpadpriposaHme paboTbl KOHTaKTOPOB

- YCTDOIZCTB KOMMEeHCcaunmy peakTBHON MOLLHOCTM MNEPEKTIOUAIoLLMX yCTPONCTE

- WYHTVPYIOLLX PEaKTOPOB + KOHTPOJIb MPaBuibHOM Gpa3npoBKY Lienel yueTta

+ CHATME CYTOUHbIX rPadrKOB Harpy3sKu

- PMH cnnosbix TpaHcpopmatopos




BOJIbTAMNEP®A3OMETPbI
MAPMA BAO®®-A(C)

Hab6op usmepumesbHbiX UjyNnoe «yHUBEPCAsbHbIU»
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NMPEAHA3HAYEHMUE

Mpubop aBnaeTca BeEPHbIM MOMOLHMKOM Ana cyy6 P3A n A, sHeproc6bIToBbIX KOMMNaHWUA, CJ1y»0bl FaBHOIO
SHepreTnka. HesameHuM Npu n3mepeHunmn asnekTpuyecknx sennumnH Bo spems NMHP 1 neprnognyeckoro tTexHnyeckoro
06CnyKMBaHMA BTOPUYHbIX Lienen TT, TH, cueTurkoB aneKTposHeprum n obopynosaHus 0,4 KB.

KOM®OPTHAA PABOTA

+ yaobeH 1 NpoCT B 3KCNJlyaTaLum, MOXET ANUTeNIbHOe Bpems paboTaTb B aBBTOHOMHOM
pexrnme oT BCTPOEHHOro akkymynaTopa (tun AA), no3sonsaeT NpoBoAnTb
BbICOKOTOUHblE M3MepPeHNA B NONEBbIX YCIIOBUAX B LUMPOKOM TeMIepaTypHOM
[1ana3oHe, a TakXKe B YCNOBUAX CN1aboi OCBELLEeHHOCTU

* U3amepeHune ot 4 MA, uTO [aeT BO3SMOXHOCTb NPOBOANTb N3MEPEHUA
Ha HEOrpy>KeHHbIX UenAax

« MUTaHVe Yepe3 pazbém microUSB, MOXKHO MCMOb30BaTh LUTATHbIE 3apAJKN
B Ntobom mecTe (@aBTOMOOUIIb, powerbank)

- GnaropgapA BCTPOEHHOMY MarHuTy, Mprbop NIerko 3aKpenuTb Ha CyMKe v noboi
MeTasIMyecKon NoBEPXHOCTA

* PEXMM NMPO3BOHKM
+ iBa pexxrMmMa nsmepeHuna: RMS nnv nepeas rapmoHumka

* UBMEHEHNEe APKOCTU gncnnesa n peXxmm aBToOOTKNIOYEHNA



PETUCTPATOP KAYECTBA
DNEKTPOSHEPIUN
MAPMA PK1.01
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NMPEAHA3HAYEHMUE

N3mepeHne, pernctpauma u pacyeT nokasartesneln KauecTBa SNeKTPOIHEPrmm, a TakxKe oLeHKa X COOTBETCTBUA
TpeboBaHuaM MOCT 32144-2013. KoHTposb KauecTBa SHeprun B ogHodasHbIX CETAX Ha NPeAnPUATUAX U XKIMbIX
nometleHusx. MlonyyeHne faHHble N3MeEPEHWI, KOTOPbIe MOXHO CMNOJIb30BaTh B KauecTBe OCHOBAHWA /s TpeboBaHUI
BO3MeLlleHUs yulepba npu pa3bupaTenbCcTBax, CBA3aHHbIX C KAUECTBOM 3/IEKTPOIHEPT N,

lNpoBepeHne NPOBEPOK 1 BbIACHEHWE UCTOUYHMKA YXY[LWEeHNA KauecTBa dNEKTPOIHEePrm B MHOrOKBapTUPHbIX AOMAX,

B TC)K, B GU3HEC-LieHTpax.

Pernctpartopbl cootBeTcTBYIOT Knaccy S no FOCT 30804.4.30-2013.

KOMO®OPTHAA PABOTA

+ HeMnpepbIBHbIN MOHUTOPUHT ceTn 220 B

« ynpaBneHue npubopom 1 cunTbiBaHe nHdopmaLmm Yepes nHtepoelic Bluetooth

+ 3anucb UHGopmaumm Ha SD-KapTy

* N3MepeHMe rapMOHNYECKMX 1 MHTEePrapMOHUYECKMX COCTaBAALWMX A0 50 BKNIOUNTENBHO
+ noTpebnaemasn perncTpaTopom MOLYHOCTb He 6onee 4 B-A

+ yAo6CTBO 1CNOMb30BaHMeE — MPOCTO «BKIIOUM B PO3ETKY»

+ KOMMaKTHOCTb

JNydwaa CTOMMOCTb B CBOEM knacce!
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MHOTO®OYHKLMNOHAJNIbHbIN
M3MEPUTENbHbIN
NMPEOBPA3OBATEJD

MAPMA T400
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NMPEAHA3HAYEHUE

M3mepeHune napameTpoB 31eKTPUYECKON SHeprum B ceTsax TpexpasHoro unv ogHodasHoro Toka ¢ nocsegyoLlen nx
nepepayen Ha BepxHuin yposeHb ACY TT1.

YcTpoincTBo HUXKHero ypoBHs B ACY TN Ha o6beKkTax reHepaLmm, npeobpa3oBaHus, nepeaaum 1 pacnpegeneHms
3NeKTPO3Hepruu.

KOM®OPTHAA PABOTA

* YH/BEPCaNbHOCTb — BO3MOXHOCTb MCMOJIb30BaHUA B LieNAX C AeNCTBYIOLMM 3HaYeHEeM
Hanps»KeHnA NnepemMmeHHoro Toka 57,7 n 220 B

* TPU N3MEPUTENbHbIX KaHana Nno TOKy 1 HanpaXeHuto
+ Nepegava MHGopMaLm Ha BepxHUi1 yposeHb ACY T

« cny>ke6HbIi HTepdenc USB na koHdurypauum n guarHoctrkm npeobpasosatens c MK
+ BO3MOXHOCTb MOHTaa Kak Ha DIN peliky, Tak 1 Ha naHenb

+ KOMNaKTHOCTb

notpebnsaemasa MowHoCTb — 2 B-A



ILKA®bl ABTOHOMHOWN
TOKOBOW 3ALWUTDI
MAPMA W3 A3T-30T1
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NPEAHA3HAYEHWUE

JononHutenbHas pesepBHas 3aLiMTa — 41 UCMONb30BaHUSA B KauecTBe aBTOHOMHOW (He TpebytoLel NuTaHus oT uenen
onepaTrBHOrO TOKa) 3alWunTbl TpaHcpopmaTopa nav aBToTpaHCPopmaTopa U pe3epBHO aBTOHOMHOW TOKOBOA
3alUKMTbl HYNIEBOW NOC/IeA0BaTeNIbHOCTM BbICOKOBOMBTHBIX JIMHUI MPY OTKa3e OCHOBHbIX 3alUT UM HEUCNPaBHOCTU
Lenen onepaTrMBHOroO ToKa.

KOM®OPTHAA PABOTA
 MTaHUe OT ToKoB K3

¢ BCTPOEHHaA 6aTapeﬂ KOHOAEHCATOPOB, o6ecnqu|Balou.|aﬂ HaKkonneHme sHeprun ana nMTaHnA Katywek
OTKJTIOYEHWA BbIK/TKOYaTeENA

+ MOJIHOCTbIO aHANOrOBOE HAZleXKHOEe YCTPOWCTBO

+ SMIEKTPOMEXAHNYECKME CHETUMKI MYCKOB 1 CPabaTbiBaHNI 3aLWmMThI
+ 06paTHO3aBUCKMAn BPEMATOKOBAsA XapaKTepucTnka

« perynupyemas BblgepKKa BpemeHu

+ YCTAHOBKa HEMOCPeACTBEHHO BO3Je TPaHCHOPMATOPOB TOKA MMM BbIKNOYaTeNA, B TOM YMC/e Ha
OTKpbITOM Bo3ayxe (Ha OPY) - muHumunzauma CMP

* pacLVpeHHbI fMana3oH TeMrnepaTypbl OKpYy»KaloLiero Bo3ayxa B pabouux ycnosusx: ot -40 go +55 °C
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YCTPOUCTBO (PENE)
MPOTUBOABAPUUNHON
ABTOMATUKMN

MAPMA YAYP 12




NMPEAHA3HAYEHMUE

Ona nuksupaumn gedrymTa akTMBHON MOLHOCTY B CETU NMYTEM aBTOMATUYECKOro OTKIIOYEHUs NoTpebuTenel npu
CHUXKEHUM YacToTbl C MOCNEAYIOLIM aBTOMATUYECKMM MOBTOPHbIM BKITIOUEHMEM OTKITIOUEHHbIX paHee noTpebutenen
NPy BOCCTAHOBJIEHNI YaCTOTbI, @ TaKXKe Ans NKsugauny gedrumta peakTMBHOM MOLLHOCTM B CETU MYTEM OTK/TOUYEHUA
noTpebuTenen Npu CHYXeHNY HanpsXKeHUs, C NoceayoLUM aBTOMaTUYECKUM NMOBTOPHbIM BKITIOUYEHNEM OTKITIOUEHHDbIX
paHee noTpebuTenen Npy BOCCTAHOBMIEHUN HaMpPXKeHWA.

KOM®OPTHAA PABOTA

* MPOCTOTa HACTPOWKM 1 CMEHbI YCTaBOK

« GbICTPBIN MOHTaXK nocpencTeom DIN peiiku

+ Hannune Heobxoammoro dyHkumoHana: AYP-1, AYP-2, YATB, AOCH, AYP-C
« VHTerpauus B ACY

« ocuymnnorpad 1 KypHan coobITuiA

* WWAPOKMI AmnanasoH temnepatyp (-40... +55 °C)

» ABa ucnonHeHuaA: Ha 100 B n 380 B

+ cooTBeTCTBYeT TpebosaHmam CTO 59012820.29.020.003-2016 AO «CO ESC»

+ Camoe [JOCTYMHOE pere B CBOeli LleHOBOW KaTeropuu!
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NPEAHA3HAYEHWUE

Mo3BonAeT CyLecTBEeHHO YNPOCTUTL NpoLeaypy NPOBEPKM, HACTPONKN 1 AeMOHCTPaLMM MAKPOMPOLLECCOPHBIX 6/IOKOB
penenHon 3awmnTbl.

KOM®OPTHAA PABOTA

« npoBepka 3awmnt MT3 1 033, B TOM umcne HanpasneHHbIx, 3MH, 3MH, 300

npoBepka ¢yHKLUM aBTOMaTKK 6nokos P3A, Hanpumep YPOB, AlB, ABP

BCTpOQHHbII;I MIMNTATOP BbICOKOBOJIBTHOIO BbIK/Il0OYaTe1A NO3BOJIAET BOCNPON3BOAUTDb
HOpPMaJibHYIO pa60Ty BblKnto4vaTenAa 1 BO3MOXHble HENCNPABHOCTN

CO CTeH[a MOXHO NoAaTb HaNPAXeHVe Ha AUCKPETHbIE BXOAbI MUKPOMPOLeCCOPHbIX
6nokoB P3A c ypoBHem HanpskeHua 110 nnm 220 B nocToAHHOro ToKa

BO3MOXKHOCTb NoAkntoyeHnsa o 20 AUCKpeTHbIX BXOAO0B 1 0 20 ANCKPETHbIX BbIXOAOB
oT 6nokoB P3A

OGHbI NIACTUKOBbI KOPMYC — MOXHO MOHTMPOBATL B CTaHAAPTHY0 19” CTONK
ya pny p AapTHY y

OonNTMaJibHOE COOTHOLLIEHNE CTOUMOCTU U ¢yHKuMOHaﬂa
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PEJIE TOKOBON 3ALNTDI
MAPMA Px-2




NPEAHA3HAYEHWUE

OTnnuyHoe 6loaKeTHOE peLleHne Ans 3aWnTbl IMHUIA 6, 10 KB. ONTManbHO NogXoAUT Npu peTpodurTe AUeek st 3aMeHbl
yCTapeBLUVX pesie C BblK/oyaTenem ftoboro Tmna, B TOM YMcie U NPU UCNOfb30BaHUN CXeMbl AellyHTUPOBaHUS.

KOM®OPTHAA PABOTA

¢ BblCOKaA Haf€XXHOCTb

. yHVI(IDVIKaLlVIﬂ N KOMMNaKTHOCTb

MWHUMM3aUUA SKCyaTauMOHHbIX 3aTpaT

onTnMalibHOe COOTHOLUEeHME LUeHbl N (I)yHKLWIOHaJ'Ia

coyetaeT B cebe OOCTOUNHCTBA MUKPOMPOLECCOPHDbIX 3alUT 1 MPOCTOTY penel?lelx CXeM Ha
TPaANUNOHHbIX 3JTEKTPOMEXaHNYECKUX N SNEKTPOHHDbIX pene

pacLVpeHHbI inana3oH TeMrnepaTtypbl B pabourx ycnosusx — ot -40 go +55 °C

nHterpauma B ACY Tl no npotokony obmeHa MODBUS

BeeHne XypHanos aBalel?n 1 co6bITUI C I'IpVIBﬂ3KOVI K aCTPOHOMUYECKOMY BpeMeHN C
ANCKPETHOCTbIO 1 mMc

3anuncb OCLUINONPaMM aBapUMHBIX NMPOLIECCOB 1 coxpaHeHue 1x Ha MK B dopmate COMTRADE

CBETOAMOAHAA MHAVKALIMA MYCKOB 1 CpabaTbiBaHW Bcex GyHKLUMIA

ynpaeJieH/e BbIKo4vaTenem n C6pOC CUrHanmsauum c J'IVILl,eBOI;I naHenn nnn ANCTaHUNMOHHO
no nocsiegoBate/ibHOMY KaHany

CYNTbIBaHME XYPHANOB aBapuii U COBLITUI, OCLMNNOrPaMM, U3MEHEHME YCTAaBOK Mo KaHany RS-485
nnu no USB-nopTy, B TOM Yncie 1 Npu OTCYyTCTBMU ONepPaTUBHOMO NUTaHMUA
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NPEAHA3HAYEHWUE

MHoroo6pasue pexumoB paboTbi:

c «ANdNIeKTpnYecKne napameTpbi» — N3MepPeHNA eMKOCTU 1 TaHreHCa yrjia AN3NEKTPUYeCKUX noTepb (tg 0)
BbICOKOBOJIbTHbIX BBOAOB (KOHLIEBbIX BbIBOAOB 3J'IEKTpO,EI,BI/II'aTEHEVI, NPOXOAHbIX I/I30ﬂF|TOpOB) C NtoObIM TUMOM
n3onaunm nog pa6quM M ncnblTaTe/ibHbIM HanpAXeHnem

+ <kK03pPULMeHT TpaHchopmaLum» — onpegeneHne KoadpduumeHTa TpaHchopmaumm ogHodasHbIX U TpexdasHbIX
CUNIOBbIX M UIBMEPUTENIbHBIX TPaHCchopmaTopoB

+ KMUMNEHAAHC» — BblYMCIeHre nMneAaHca (MOIHOro CONPOTUBIIEHUA) U COMPOTUBNIEHUA KOPOTKOTO 3aMblKaHUA
TpaHchopmaTopoB

+ KMOLHOCTb» — BblUMC/IEHNE AaKTUBHOW, PEaKTVBHOW 1 MOJIHOM MOLHOCTU U NOTEPb XOM0CTOro XoAa (Ccos(¢))
TpaHcpopmMaTopoB

* KBEKTOPbI» — U3MEHEHNE TOKa, HaNnpPAXeHUA 1 yrna nx ¢a3osoro caBura

KOM®OPTHAA PABOTA

* KOMNaKTHOCTb — yaaponpqubu?l, B repMeTn4HO 3aKpbITbIM Kernce ¢ y£|06HOI7I pyqKOI?I, NPUMEHEHNE KaK
B CTaMIOHaPHbIX, TaK N B MOOUITbHBIX na6opaT0p|/|ﬂx, B MOJIEBbIX YCJIOBUAX

. MHOFOd)yHKLI,I/IOHaJ'IbHOCTb — NOoAKNKYeHne K YCTpOIZCTBy STaJIOHHbIX KOHAEHCATOpPOB 1 TH Pa3NnNYHbIX
HOMWHaJIOB

« 6e30MacHOCTb — ynpaBneHue Npnbopom (Ha pacctosHnm fo 10 M) € nomoLbto nynsta Y

+ COXpaHeHne JaHHbIX N3MepPeHUit 1 pacyeToB Ha SD-kapTte

BO3MOXHOCTb U3MEPEHNA NMapamMeTpOoB N301AU11 C y4eTOM KOMNeHCaUnn TOKOB BNNAHUA






NMPEAHA3HAYEHMUE

[na ncnonb3oBaHUsA NPV M3MEPEHMN EMKOCTY 1 TaHTEHCA YIa AUSNEeKTPUYECKX NOTEPb BbICOKOBOJILTHOWN M30A5LUN
(koHAEHCATOPOB, BBOAOB, TPAHCPOPMATOPOB, N30NIATOPOB).

KOM®OPTHAA PABOTA

+ 3TaJIOHHOE 060opYyAOBaHE 4NA NPOBeeHsA BbICOKOBOJIbTHbIX UcnbiTaHWiA (10 KB, 20 KB)
* BO3MOXHOCTb MCNOSIb30BaHNA B KaUeCTBe AeNUTeNA Hanpa>KeHNA 1 3TallOHHOM eMKOCTU
« HebosbLwe rabapunTbl 1 Macca

e npuBnekatesibHaA CTOMMOCTb
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NMPEANATAEMDBIE CACTEMODI

«"MAPMA» npepnaraet ycnyrm no o6cnefoBaHuto, pa3pa60TKe TEXHUKO-IKOHOMUYECKMX OOOCHOBaHWIA, COCTaBAEHUIO TEXHUYECKUX
Tp66OBaHVIVI N 3apaHunn, TEXHNYECKOMY WU pa6oqemy NPOEKTNPOBaAHNIO, KOMIMNEKCHOWN MoCTaBKe O60py,E|OBaHI/Iﬂ n nporpamMmmHoro
obecneyveHus, OpraHn3aunn MOHTaXHbIX U MNYCKO-HaMaAOYHbIX pa60T, TeEXHNYECKOMY O6CJ'Iy>KVIBaHVIIO n O6y‘4€HI/IIO nepcoHana anAa Wwnpokoro
Kpyra aBTOMaTU3npoOBaHHbIX CUCTEM YyNpaBneHnAa 3Hepr006beKTaMVl.

PaboTbl BbINOMHATCA KONNEKTVBOM BblCOKOKBaNUGULMPOBAHHBIX COTPYAHUKOB C MHOFONIETHMM OMbITOM PaboTbl B OTPAC/N 1 MPAKTUKOM
YCMELIHOrO CO3[aHNA CNIOXKHbIX aBTOMATU3UPOBaHHbIX CUCTEM YrpaBneHnsa 06GbeKTaMu S1eKTPOIHEPTETHKM.

C TPaAULMOHHO BbICOKMM KauecTBOM NMPOAYKLUY 1 PaboT, BHUIMAHMEM K »KeNlaHWAM U MoTPeOHOCTAM 3aKa3umnKOoB, ONTYMabHbIMU CPOKaMK-
NCMOJSTHEHNA N BbITOAHBIMW YCOBUAMM OMJIaThl, Mbl MPefJiaraem co3fiaHne crefyoLwmx CUcTem:

+ MOHUTOPWHTA NePexofHbIX pexnmoB 3Heprocuctem (CMIP)

+ KOMIMJIEKCOB TefIeMeXaHUKM 1 AUCNeTYEePCKUX LIeHTPOB aBTOMAaTU3MPOBaHHbIX CUCTEM AncneTyepckoro ynpasnenua (ACAY, ACATY)

« perncTpauum aBapuinHbix cobbituin (PAC)

+ KOMMEPYECKOrO U TEXHNYECKOTo yyeTa sneKkTposHeprim (AUNC KY3/TY3)

MOHUTOPUHIa 1 YNPaBieHNA KauecTBOM anekTposHeprum (CMunYK3)

+ penenHom 3almTbl U NPOTUBOABAPUINHOWN aBTOMATUKN (P3nA)

KOHTPONA 1 ynpasnieHnA sHeproadpdeKTnBHoCcTbio (ACY3)

aBTOMATM3VPOBAHHOIO yrnpaBneHus Harpyskoi notpeduteneii (CAYH)




JWUEH3UU N CEPTUOUKATDI

JInueHsun POCTEXHaFBOpa Ha KOHCTpynpoBaHMe N N3rotoesieHne ana 06bekToB K «PocaTomy.
AtTecTtat aKKpeanTaunn Ha NnpaBo NOBEPKNU. CBupetenbcTBa o Aonycke Ha NpoeKTnpoBaHMe N CTPOUTENbCTBO.

Crctema MeHepKkmeHTa KayectBa OO0 «[MAPMA» cepTudumLMpoBaHa Ha COOTBETCTBUE TPeOOBAHUAM MEXAYHAPOAHOIO CTaHAapTa
ISO 9001:2008 (-2011, -2015) 1 mexrocynapcteeHHoro ctaHgapTa FOCT ISO 9001-2011 (-2011,-2015) ¢ 2011 roga.




KOMMNAHWA «MMAPMA» ABAETCA BEAYLWLWM PASPABOTYNKOM
N MNMPOU3BOAUTEAEM COBPEMEHHOTIO OBOPYAOBAHWA
M CUCTEM ONA SHEPTETUYECKOW OTPACIIN.

KomnaHus «[TAPMA» 611a200apum c8oux K/1ueHmoa 3a oosepue!

000 «MAPMA» 198216, Poccus, Ten.: (812) 346-86-10,
r. CaHKT-TleTepbypr, dakc: (812) 376-95-03
JNleHnHcknin npocnekt, 140  E-mail: parma@parma.spb.ru

www.parma.spb.ru



