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O INVT

NVT, ocHoBaHHbI B 2002 rogy, CTpeMUTbCS ObITh BEAQYLLMM NOCTaBLMKOM B MpeaocTaBrieHne NpoayKToB U
ycnyr B 06nacTax:aneKkTponpuBo, NPpOMbILLINIEHHbIN KOHTPOMb 1 BO30OHOBNsSieMast aHepreTuka. Mveet akumm
Ha boHaoBOM 6UpxK B LLUSHBYKIHbL,6upxkeBor kog: 002334. INVT — 3T0 04HO 13 KtoYeBbIX
BbICOKOTEXHOMOMMYHbIX HALIMOHANbHbBIX TPEANPUATUIA, B COCTaB KOTOPOro B HAacToslee BpeMs BXxoaaT 11
[0YEepPHUX KOMNaHnn. AT KoMnaHuy paboTatoT co crneayLWUMN KNYEeBbIMU TEXHOMOTUAMU:IHEPTETUKMN U
3NeKTpOHUKa, aBToMaTn3auus, ynpaBrneHus ABUratensaMu, 3KOHOMUS SHEPTUN Y OXpaHa OKpyXatlLlen
cpeabl,morucTnka n uHpopmaTmsaumm 1 T.4., U OCHOBHbBIMY NPOAYKTaMu: BKIoYasa npeobpas3oBaTenu 4acToThl
(MHBEPTOPbLI) BLICOKOFO,CPEAHETO Y HU3KOFO HaMNps>)KeHWs, NoAbEMHO-TPAHCNOPTHOE 06opyaoBaHue,
cepBoaBuratenu n npuesoabl, PLC, HMI,anektpoasuratenu, SVG, UPS n cbotoanekTpuyeckme MHBEPTOPbI 1
T.4.. B HacTosiwee Bpemsi INVT umeet 6onee yem 1600coTpyaHUKOB U 4 KPYMNHBIX MPOU3BOACTBEHHbIX 6a3bl 1
€e MapKeTUHroBasi CETb pacnpoCTpaHsieTcs No BceMy Mupy, 6onee yem B 60cTtpaHax..

INVT ob6ecneuymBaeT BbICOKOE Ka4e€CTBO NPOAYKLMM U YCAYT, YTO NO3BONSAET KNMMeHTaM CTaHOBUTbCS bonee
KOHKYPEHTOCNOCOBOHbIMMN Ha pbIHKE, 1 6epeT Ha cebs MHULMaTBY NO UCCNeaoBaHulo TpeboBaHM KNMeHTOoB. B
komnaHum INVT ectb 9 R&D LeHTpoB,KOTOpbIE pacnpeaeneHbl Mo BCEW CTpaHe 1 3aHMMarTcsa pa3paboTkon
HOBbIX TEXHOMNOIMNN B 3NEKTPONPUBOAE, MHAYCTPUaANbHOM KOHTPOME M HOBOW aHepreTuke. Tem cambiM
[O0CTUras BbICOKMX CTaHOapTOB, Kak Ha BHYTPEHHEM U BHELLHEM pbIHKax. MimeeT 6onee

yem 310 pa3fnmMyHbIX NAaTEHTOB.

INVT obecneumBaeT camble NOAXOASILME NPOAYKTHI U peLleHnsa Ansa nonb3oBaTtenei, YTobbl yq0BNeTBOPUTb
nx TpeboBaHMS C TOYKM 3PEHNSA BLICOKOW NPOM3BOANTENBHOCTH, 3HEprocbepexeHus, 3aLnTbl OKpYKatoLLen
cpenbl U T.4.. Belcokoe kayeCcTBO,HeNpepbIBHOE YCOBEPLUEHCTBOBAHME TEXHOMOIMMU 1 BbICOKOE Ka4eCTBO
yenyr ynydwatot penyTtauunio INVT B cepauax niogen

INVT noctossHHO paboTaeT Hag yny4lleHnem kayecTBa NpoAyKLmm, NpoBoauT BcecTopoHHee R&D
TectupoBaHue nsgenui.lNMpoaykuunio INVT oTnmyaeT BbiCOKasd HageXHOCTb U 3 ekTMBHOCTbL. CeTb
CEePBUCHbLIX LIEHTPOB pacnpeAeneHHbIX No Bcemy Mupy obecneunsaeT TexHonornyeckoe obyyenume
rapaHTUIHYIO 1 CEPBUCHYIO MOAAEPXKKY MONb30oBarteneun. Beicokoe ka4ecTBO, K KOTOpoMy ctpemutcs INVT
no3eonsieT eMy obecneynTb Hagnexal i ypoBeHb 06CnyXnBaHUs CBOMX 3aKa34MKOB.

' . ! B 6yayuwee necatunetue, INVT npogonxut HacnegoBaTb “‘KOHLENLUIO 06LLECTBEHHOW MUCKPEHHOCTMU,
F N . BbICOKOI0 JOCTOUHCTBA U CTPEMUTLCS K YCOBEPLUEHCTBOBaHMIO cBoel paboThl”, cocpegoTaymBaThbCs B
- : ! . - ) OCHOBHbIX 06M1acTAX NPOMbILLUNEHHOCTU U TEXHOMOIUSAX, BKITIOYas 9HEPTreTUKY, aBTOMaTn3aLuuio, ynpaBrneHue
r- o v R, § _-h- [ asuratenamu. CtaHoBUTbLCHA 6onee cunbHbIMU B 06r1acTu aneKkTponpuBoAa, MPOMbILLIIEHHOTO KOHTPOS U
. 4 i - - HOBOW aHepreTukn. OcylecTBnATbL rMobanbHOe pa3BnTue cTtpaterum 6peHaa,coTpyaHUYECTBO C NogbMNU BO
’ ] BCEX OTpacnsax, co3faBaTb NPOMbILUMEHHYIO FPYNMNy C rApMOHUYHON KOPNOPAaTUBHOW CPEAO0N, U BbICOKOM
- ] couManbHOW OTBETCTBEHHOCTM..
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OB30OP MNMPOAYKLUH

MpeobpasoBatenn 4yactotbl cepum Goodrive5000 - HOBOe MoKoNeHWe CUCTEM YynpaBreHus
CKOPOCTbIO MEPEMEHHON YacTOTbl BbICOKOrO HanpsxeHus, npoumsBegeHHbix INVT. B gaHHbIX
npeobpasoBaTensax 4YacToTbl MPUMEHSAETCA MHOrooOMOTOYHbLIN TpaHcdhopmaTtop ANA NUTaHUSA
cunoBbix mMopynen, texHonorua3-core DSP+PFGA+ARM pgns cuctembl ynpaBneHuUs wu
yCOBEPLUEHCTBOBAHHOE BbICOKOI(EeKTMBHOE 6e3naTunkoBOe BEKTOPHOE ynpaBneHne CKOPOCThbIo,
ynpaBsneHne SVPWM, BbICOKOTOYHOE yMpaBrieHue BpalallinuM MOMEHTOM Ha HU3KUX YacToTax C
ObICTPbIM ANHAMUYECKMM OTKITMKOM U ABOMHOE TOpMOXeHue, n T.4. Kpome Toro, n3-3a KOMMNakTHOWN
CTPYKTYpbl, cuUCTeMa MOXeT ObiTb ycTaHOBMeHa Yy CTeHbl Ansg obecneyeHWss OLHOCTOPOHHErO
obcnyxuBaHus, n ero HTepdenc aenaeTcs Handonee NOAXOAAWMNM ANA NOKANbHbIX MPUITOXEHUNA.

CEMEMUCTBO NPOAYKUUU

11«kB

10kB

6. 6kB

6kB

3. 3kB

3kB

Cepusa GD5000

185kBT

1000kBT 2000kBT

COEPbLI MPUMEHEHUA

TennoaHepreTuka

Tﬂl’O-ﬂyTbeBble BEHTUJIATOPbI, CETEBbIE
HacoCbl UMPKYIALMOHHbIE HAaCOChlI,
KOHAEeHCaTHbl€ HacocCbl U Apyrme HacocCbl

Metannyprua

Bo3agyxogyBku Ans AOMEHHbIX NeYen,
BbITSD)KHbIE BEHTUNATOPbI,AYThEBbIE
BEHTUNATOPbI, LMPKYMSLMOHHbLIE HACOCHI,
NPOKaTHbIE CTaHbl

LlemeHTHan NMPOMBLIWNMEHHOCTb

BblCOKOTeMI‘IepaTyprIe BEHTUITATOPI,
BbITAXXHbl€ BEHTUNATOPbI, BEHHTUNATOPbI
CbIpbEeBbIX MemnbHUL, LNPKYIALNOHHbIE
BEHTUNATOPbI UEMEHTHbIX MEJTbHNL,
LapoBble MeNbHULbI

Xumunuyeckan NMPOMbLIWMNEHHOCTb

BeHTUIATOP CEepOOUUCTKM, KOMMPECCOpPbI
[Ans a30Ta, KoMnpeccops! Ans CO?
KOMMpeccopsb! A ammumaka,

ra3oBble BEHTUMSATOPSI,
LIMPKYNALMOHHBIE HAcOChI

5000kBT 9000kBT

FopHopo6bIBaloWasn

NPOMBILLIIEHHOCTb

OCHOBHbIE BEHTUNATOPI,

TArOBbIE W BbITSXHbIE BEHTUNATOPSI,
BO3/lyLUHbIE KOMMPECCOopbl, HACOCHI,
NEHTOYHbIE KOHBENEepbI

HedTtexnmunueckan

NMPOMBILLIIEHHOCTb

OCHOBHbIE HacoCbl, HETSHbIE
HacoChl, LMPKYISILNOHHBIE HACOChI,
OyCTepHblE HACOChl, KOMMPECCOPbI

BoaHoe xo3aucTBO

[Morpy>xHble Hacochl,
HacoChl YACTOW BOAbI,
HacoCbl CTOYHbIX BOA,
KMCNOPOAHble BO3AYXOAYyBKU

Opyrue

dPapmaueBTUYeckas, bymaxHasi 1
Apyrue oTpacnu, Hanpumep:
BEHTUNSITOPbI, HACOCHI, BETPOBbLIE
TYpOUHbI U T.A.
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OCOBEHHOCTU NPOAYKUWNA

[Ba pexumMaynpaBrneHus \

® [lepekroyeHne pexrMoB ynpaBneHus nytem
HACTPOWKMN NapamMmeTpoB

[Bapexuma
ynpasneHus BekTopHoe

SVPWM ynpasneHuel
06we BbICOKaA TOYH
.Ul ynpasneuu

® BbICOKOMNPOW3BOAUTENBHOE BEKTOPHOE
yrnpasrieHne B pa30oMKHYTOM KOHTYpe
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Bpewms paboTbl 63 Harpysku B Te4eHun 2 cexk

e SVPWM (BekTOpHOE ynpassiieHne ¢
LIMPOTHO-UMMYNbCHOWN MOAYAALMEN)

fnpboe Tocherbimins. WK L 08 B30k 211
mawyg § B & 2 SOW B AR

LH ¥ PN et [ e | wm

Bpewmsi pabotbl 6e3 Harpy3ku B TedeHumn 3.9 cek

OBaTuna gBuratenen \

® COBMECTVM C CUHXPOHHBIMU U aCUHXPOHHBLIMU
ABuraTensimu.

o [Mepekntoyenune mexay ABuratensmu nytem
HaCTpOWK/ NapameTpoB

e EE R T
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ABTOHacTponka napameTpoB \

® ABTOHACTpOVKa C BpalleHem

NBuratens 6e3 Harpy3ku

Asuratens Harpy3ka

TOpMO)KeHVIe MaArHUTHbIM NOTOKOM \

L4 BbICTpoe TOpMOXeHne apurartens

3awmnTa oT NOBbLIWEHHOro
HanpaXeHUWd npu noTepu CKOpPoCcTHu

® be3 curHanusauum HeuncrnpaBHOCTN BO BpeMA
3amMeqrieHnsa B crny4vyae HenpaBUIlbHOIo BpeMeHn

YnpaBneHue Master-slave (onuyus) \

® YnpasneHue B pexume «Master-slave»
Pexunm Master-slave

KoHTponnep

]

Master - slave

CBA3b

(=) =

® YnpaerneHue B pexmme «master-slave» ¢ rubkon
W XKECTKOWN CBA3bIO
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® YnpaeneHue Ao 8 —Mu an. gBuratenen B
pexume «master-slave»

® YnpasneHue ot ogHoro MY HeckonbkMMK gBuratenamm
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Meperpy3o4yHasa cnoCOGHOCTb

® 120% o T HomuHanbHoro Toka: 120 cek, 150% o T
HOMUHarnbHoro Toka: 5 cek, 200% 0 T HOMUHANbLHOIO
TOKa: MFHOBEHHas 3aluTa

lvpokun gnana3oH Kone6aHMN HaNpPsAXeHn \

e HopmanbHas pa6oTa, Npy HanNpskeHun B guvanasoHe
oT -15% ~ +10%

® PaboTa 6e3 OCTaHOBKW, NPWU CHUXXEHUN HaNPsHKEHUSA
85% ~ 65% OT HOMWHaMNbLHOIO NN NPEBbILLEHN
Ha110% ~ 120% B KOpoTKOe Bpemsi

® AVR, aBTOMaTtu4eckasi HaCTPOMKa BbIXOLHOTO
HanpsPKeHUsT cornacHo konebaHnsM HanpsikeHns
DC-LwimnHbI

Pa6oTta6e3 ocTaHOBKM Npu
KPaTKOBPEeMEHHON NOTepPU MOLHOCTH

® [lpogormkeHne paboTbl 6e3 OCTaHOBKM, Npu
OTKIMIOYEHUN NUTAHNA B TeYeHumn 1-5 cek

- agiwel Shbroiopas R L B4 D4 8542 Wi

B LT L] i 1] ARMED | mima e e
1 ‘H# * -+ 1 -+ 2T A -
; ;
CHkeHuWe vacTtoTbl Ha 30l Npum Harpy3ke nocne OTKMIYeHNs 2 - vy
s
HanpsbkeHUs B TeveHun 1cek _-_‘
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MonHbIN cNeKTP CKOPOCTH, NWpeanbHaa BbiIxogHaa cMHycouaa \ ® Bailnac cUNoBbIX MOAYNeit: OuarHocTtuka HewcnpaBHOCTew(omMGOK)
PyHKUUNA cnexeHns
e OTCrexuBaHume CKOPOCTHU BPaLLEHUs ® daszocaBurarWwmm MHoroypoBHeBbii PWM ® Ob6ecneynBaeTcsa 3anucb cocTosHuaA MY,
ABUraTens u BOCCTaHOBINEHME And 3anycka B (6 kB:11ypoBeHb, 10kB:17 ypoBeHb), AnarHoctmka c60eB v HencrnpasHoOCTE
CTAaTUYEeCKOM UITN AUNHAMUNYECKOM COCTOSAHUM cuHycoupaa Ha Bbixoge MY
FS—— N——— ® BhLixOoOHble rapMOHUKN <2% Npu NOMTHON Harpy3ke
L I R L MporpammHoe obecneyenue ans MK
S L N R ET
e e L
® PepakTupoBaHMWe U 3arpyska napaMeTpos
N MOHUTOPUHT cocToAHMA MY cnomouwbio MK
OnNeKTPOHHbIA NN MexaHnyeckunii 6anacHbIn KOHTAKTOP
Kor,qa cunoBown MoAynb HeuUcnpaBeH, ero MOXHo
- CT S| aezee] frer HEEEGARNEIAEEEd >O0TKMYNTL. B aTom cnyyae npousongeTt

KpuBble HanpsxxeHus n Toka npun 500y CHUXeHWe BbIXoaHOW MmolHocTu MY

>Bpemsi cpabaTbiBaHus 6arinaca — 200 mcek

>MpumeHAeTca NpM HOpMabHbIX yCIOBUAX
aKkcnnyartauum

>MexaHn4yecKkMn KOHTaKkTop (onuusa)

- CUHXpPOHHOE NepekrnyYeHne (onums) \

® CUHXPOHHOE NepeknYeHne Mexay
BbICOKOBObTHbLIM BblKITloYaTenem Harpysku u M4y,
AN YMEHbLEHNS BIUAHNSA HA NMUTAKOLWLYI0 CeThb,
CHUXeHMe BPOCKOB TOKa MPU NepekioYeHnn,

OTcnexuBaHne CKOPOCTM BpalweHns c 5y

Bbicokasi MOWHOCTb U 3cbd)eKTV|BHOCTb

® BLinpaMUTENbHbIN AUOAHBIA MOCT B KaX40M
6noke NnuTaHusa obecneynBaeT KOIPPULNEHT
MowHocTn =0.97 Nnpu NONHOWM Harpy3ke

e leyfemgiogpry L ELL )l

® O6ecneyeHne apPEKTUBHOCTU
cuctembl =96% Npu NOMHON Harpyske

BENMYMBas CPOK CNyxObl 31. ABUratensar
100 = W LI L s ; ﬂ;l = y
— 2 B BE
(%) 90 1 Kpusas Tokanpu 17y ® Baiinac cunoBbIXx MoAyNen: HelTpanbHas [r—— NS
’ . ¥ T R N .
cos@ c0s9>0.97 | 1n>0.96 ToYka,apend 634”303
BannacHble cxeMbl \
50 GD5000
® "PyyHoun" 6annac
20 Boikntoyarerns Raptonal)!
QF1 Qs1 Qs2
Bbicokoe
50 100 e B Q
n(%) ] [11%]
st o+ 8 gmas | e B e el B
Hu3knu ypoBeHb rapMoHUK \ 7
e Cyxon cpbasocaBurawmm TpaHcgopmaTtop > Korga oauH HeucnpaBeH, NPOUCXOAUT ero

A y y o6xoA 1 ocTanbHbie Moaynu paboTaloT no OpnHocTOpoHHee o6cnyxuBaHue (onuusa) \
MHoronynbCHbI AUOAHbIV BbiNpAMUTENb (6 KB:

HOpPMallbHOMY anropuTMm
30 nynbcHas, 10 kB: 48 nynbcHas) B CTporom P y P y

cooTBeTcTBMM ¢ IEEE519~1992 1 cTaHpapTamm >MakcumanbHO BO3MOXeH 6annac gnsa 2-x e OgHOCTOpPOHHEe 0BGcnyXMBaHME AOCTYNHO
GB/T14519~93 CUMOBbLIX MOAYMNEN B KaXA0n pase ANnd BCero psafa mMoLlHOCTEN Npun
T 2020 >TprMeHsieTCs Npu NIOXUX YCNOBUAX EEUCIRHAUTERERHEN HEETERHOM MORTERS
o .
® BxogHble rapMOHUKN < 2% Npu NONHOW Harpyske ) § 5 skcnnyaTauum
® “ABTOMaTudeckuin" 6annac “
B ey Ll X LN
LBE_ I N L B L T L |
g NMpoTokonbl cBA3MU
blKnto4YaTens
Bbicokoe | art Qs1 KM1 KMz Qs2 @
. - - | Ha"Pﬂ*eH"6| '/ /] |epamo [T ® CTtaHpapTHO - Modbus [1onONHUTENBHO -
Profibus-DP n Ethernet
| OnekTpuueckas
1 Km3 | OnokupoBka
‘ Modbus
MpoTtokonbl Profibus (onuua)
cBA3N
= Ethernet (onuus)
W(1000) AN 15Kl
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BeHTunAaTopsl

KOHCTPYKLUUA NY « Bewtunsopsi o

GonbLnM BO34YyWHbLIM

NOTOKOM, HU3KWUM CunoBou moaysnb
YPOBHEM WyMa U

BbICOKOWN HAa4EXHOCThbIO

A A A T |

o n O
Fu ——
AAanx |L JLﬂ

—> DoTOo3NEeKTPUYECKUI
j CUrHan

—> Cunosasnnata — > INTACE LED)

® Kaxpabli cunoBon MOAYMb 3KBMBANEHTEH
0AHOMAa3HOMY UHBEPTOPY HU3KOTO
HanpsxeHna AC-DC-AC

® [1oAHbIV BEINPSIMUTENbHbLIN MOCT

® BhLixo4 BTOPUYHOW 0GMOTKM CUMOBOTO
TpaHcdopmaTtopa (690V), nogaetca nutaHue
K MOAYMIo Yepes NnaBKUi NpefoXpaHuTens;
Korga cuctema 6*n nynbcHas, NOMHbIN
MOCTOBOW HeynpaBnseMblii BINPpSAMUTENb B
nonyvyaetnutaHne NOCTOSAHHbIM TOKOM nocne J >
dunbTpoBaHnNs, HanpsxeHne bygeT :
WHBEPTUPOBAaHO B 0AHO(a3Hoe NuTaHne
nepemMeHHblM Tokom PWM B mocTe H

Wkad ¢ dpasocasurarowmm LWkad ¢ cunoBbiMM Moaynsmu LLikad ynpaBneHus CeHcopHas naHenb
TpaHchopmaTopom ® CepuiriHas TeXxHONorus e 10'C VAVUILEHHBEIM KAYECTBOM
coeamMHeHUs BrIOKOB NMTaHMs * 3-core ynpasnetue DSP+FPGA+ARM Y
e 3HayuTenbHO ynyywaeT - 6 n3obpaxeHus
B3anmo3lameHseMble MoAynu obecne4dymBaeT TOMHOEe ynpaBneHune
HanpsaxXeHune nntaHua CKOPOCTbH U MOMEHTOM L4 MOHVITOpVIHrp,aHHbIXBpe)KVIMe
ceTn nnopasnAer Hanpaxenne| Ko/Msectoo clo8bx peero peanbHOro BpeMeHu n
BXOAHbIE€ FApMOHUKN P - - e CurHanbl 4Na ynpaBneHns CUNoBbIMU oToGpaxeHne curHanos
e [apaHTuUsA HafeXHOoro sanycka 6 kB 5 15 MOAynAMuM nepeaalnTcs no
1 KOHTPOTb TEMMEpaTypbi 6.6 KB 5 18 OgTOBOJ‘IOKOHHbIM NUHVUSIM CBS3U N5t
TpaHcthopMaTopa B pexume 10 kB 8 24 obecneyvyeHns BbICOKO
9 27 nomexo3alluLeHHOCTH

peanbHOM BpeMeH! KB,
ER
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HMI - YenoBeko-malWMHHBLIN UHTepdenc

e i

Cumaals |
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® LCD gucnnein, 65536 uBeTOB, BbICOKasi APKOCTb Y KOHTPACTHOCTb, LUMPOKKIA yron o63opa
® Pasnun4yHble A3bIkK1, NepeknyeHne B pexnme "oHnamH"
OGHoBREeHMe, KONMpOBaHMUE MHOPMaLIUK U JaHHbIX C noMoLwbio USB
® JOKpaHHble MEHI0 NCMONb3YHTCA ANs oToOpaxeHus napameTpoB paboTbl Ha BCEX YPOBHSX,
® (hbyHKUMOHamNbHbIX KOOOB NapamMeTpoB, CUTHANU3aLMM HeNCNpaBHOCTEN U Apyro nHopmMaumm

CxemMa noaKknw4YeHUs

RST

} AHanorosbii
GD5000 BbIXO/,
Undposble
—
BXO/,bl _
PenerHble
AHanorosble { BbixoAbil
BXO/,bl
BblCOKOYaCTOTHbI

MMNYNbCH bl BXOo4
BbICOKOYACTOTHbIM

MMNYNbCH bl BbIX0A,
RS-485

B
‘-"‘:"_-\.

mBucoxoaoﬁﬁb‘l‘tﬂoﬁ_loﬁpaaoBa‘r‘ 4acToThl
CTBY N0 dKCNnyaTauuu, UNu CBSXXUTECH

.
!

. 1

0,06paTuTechb k 06LWMM Na
RICCO., LTD.

TEXHUYECKUE XAPAKTEPUCTUKWH

L;_‘ - Haumenosanue .

3 kB

3.3kB

6 kB

10 kB

11 kB

HaI'IpH)KeHVIe nnTaHna

AC 3¢. 3 kB

AC3d.3.3kB

AC 3.6 kB

AC3.6.6 kB

AC3d.10kB

AC 3. 11«B

[lnana3oH OTKNOHEHUN

-15%~+10%

BxogHasiyacTtoTa

50/60Tu  +5%

Bxopn
KoacduuneHT mowHoctn  =0.97 (Monnas Harpyska)
SdppekTnBHOCTL =96% (MonHas Harpyska)
FapMoHMKM <2 %, cooTBeTCTBME CTaHAapTam -IEC IEEE519~1992 1 GB/T14519~93 Quality of electric
energy supply—Harmonics in public supply network
BbiXogHOE HanpsxeHune 0~3 kB 0~3.3kV 0~6kV 0~6.6kV 0~10kV 0~11kV
BbIXOAQHOM TOK 0-216A 0-219A 0-216A 0-219A 0-205A 0-223A
BomoE MowHocTb B KBA 0-1120 kBA 0-1250kVA 0-2240kVA 0-3550kVA = 0-3550kVA 0-4250kVA
MouwHocTb B KBT 0-900 kBT 0-1000kW 0-1800kW 0-2000kW | 0-2800kW 0-3350kW
BbixogHas YacTtoTa 0~120Ty
FapmoHukmn <2%
Pexumbl ynpasneHuns BekTopHoe ynpaBneHue B paaMkHyToM KoHType (SVC ), SVPWM
CucTtema KoHTpons DSP FPGA ARM
HMI 10’ ceHcopHas naHenb
Nvanasox perynuposanuna 1:50 (SVPWM); 1:100 (SVC)
YnpaeneHue TouyHoCTb perynuposaHusa = +1% ot HoMUHanbHom ckopoctn ( SVPWM) ; +0.4% oT HOMMHanbHoW ckopocTn (SVC)

OTKNMK MO MOMEHTY

200 mcek (SVC)

[MyckoBOW MOMEHT

150% O T HOMWHaANBLHOTrO MOMEHTA

Meperpy3oyHas
cnocobHocCTb

120% o THOMUHanbHoro Toka: 2 cek: 150% oT HOMMHaNbLHOro Toka : 5 cek
200% o THOMWHaNbHOTO TOKA: MTHOBEHHas 3awWwuTa

Bpewmsi pasroHa/
TOPMOXEHUS

0-3600 cek, HacTpanBaemoe

CurHansi 1/0

LindpoBbie Bxoabl

16 uMdpoBbIX BXOAOB

PeneiiHble BbIXOAbl

20 penenHbiX BbIXOO0B

AHanorosble BX0oAbl

3Bxopa: Al1,Al2:0~10B/0~20 mA; Al3:-10B~+10B

AHanoroBble BbIX0Abl

4 Bbixoga: AO1,A02:0~10 20mA

Bbicoko4yacT. umMn. Bxog
Bbicoko4acT. UMM. BbIXO4

MpoTokon cBs3un

Cuctema (MY)

1Bx04: ananasoH 0~50 klMy

1 BbIXOA: Anana3oH 0~50 kly

Modbus, RS485 ,0nuusa: Profibus-DP, Ethernet

Meperpyska no Toky, NnepeHanpsi>keHne, NOHWXKEHHOE HanpsKeHne, neperpes
ABuratens, neperpyska M4, o6pblB BXOAHbIX/BbIXOAHbIX a3

3awnTHble Meperpes, ownbka kKOHTponnepa TemnepaTtypbl, cbon cBsi3u, owmnbka goctyna, cbon cBsa3n ¢
dyHKUMN MKunu PLC, c6oin cBSI3n Npu 3arpy3ke, neperpes BEHTUNATOpa

Mogynu C601 NUHKUM ONTUYECKOI CBSA3U, NepeHanpsixeHne, NOHUXKEHHOE HanpsikeHve, neperpes

cunosoro Moayns,o6pbiB BXoAHbIX a3, owmnbka VCE, oTkas npu 6ainace

Cnoco6 yctaHoBKM LikadHoe ncnonHexnne

Knacc 3awuThbl IP30

YpoBeHb Wyma <75dB

Moasoa kabenen CHun3y, ocTanbHble cnocobbl AOMONHUTENbHbIE (OMLUK)

OxnaxgeHue MpuHyAMTEenbHOE BO3AYLWHOE OXNaxaeHune

HnapsxeHune nutaHus AC 380B+10%
OcTanbHoe

MTBF Hapa6oTka Ha oTka3 - 100000 yacos

TemnepaTtypa -5°C~+40°C, c HUxeHue mowHocTn Ha 1.5% npu yBenuyeHumn Ha 1°C n putemenpeatype

oKpyxatLien cpeab

Bbiwe 40 °C ,makcumansHas temnepatypa 50 °C; 3anyck 6e3 Harpyaku npu 60°C.

BbicoTa Hag ypoBHeM mops

1000 M; CHUXEHWE BbIXOAHOW MOLWHOCTM Ha 1% 3a kaxable 100 M, ecnu ypoBeHb Mopsi Beiwe 1000 m

XpaHeHune

XpaHuTb BAANN OT NbINKW, NPAMbIX COMTHEYHbIX NTy4Yel, NTerkoBOCMNNaMeHSoWNXCa nm
KOPPO3MOHHbIX ra3oB, HedTu, napa n Bubpauuit

Bubpauyusa

2~9TycmeweHne 3 mm; 9~20 Ny ACC 9.8m/c2; 20~55Ty ACC 2 m/c2;55~200 Ty ACC 1 m/c2
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Koa obo3HavyeHnsa npu 3ak3e

Cepusn 3 kB

GD5000-00250-03 250 3200X1200X2720 1559
GD5000-00280-03 280 54 225 3200X1200X2720 1559
GD5000-00315-03 315 61 250 3200X1200X2720 1559
D: pByxcTopoHHee oGenyxuBarmne GD5000-00375-03 375 72 300 3200X1200X2720 1587
@ O603HaueHne MY GD5000:B bICOKOBOMBTHBINA MY ® [Oon.kog f:: MOE::r(:)Tv?[?(?:aHHe:b?eGACAJ;{u)'mi?Hme Gd5000-00400-03 200 77 315 3200X1200X2720 1607
Masnoi MoWHoCTH GD5000-00425-03 425 82 335 3200X1200X2720 1647
@ Tun aBuratens é 2;::;23::5:7('3(?;\;) ® [on. koA )3::glqe:zgSagﬁgﬂy:n%?&?rm?oce.rb Gd5000-00450-03 450 87 355 3200X1200X2720 1657
5 . GD5000-00500-03 500 96 400 3200X1200X2720 1669
® MowHocTs 0500: 500 KBA @ [Hon.kon O RS R G GD5000-00560-03 560 108 450 3400X1200X2720 1744
X: 3Hauetne noymonsatmio GD5000-00630-03 630 121 500 3400X1200X2720 1826
03:3kB GD5000-00710-03 710 137 560 3400X1200X2720 1881
3.3:3.3kB P: NeHTOoYHbIN KOHBEWEP GD5000-00750-03 750 144 600 3400X1200X2720 1881
® Hanpsxenne 266:2(2.(3 [lon. koa ey aab o v GD5000-00800-03 800 154 630 3400X1200X2720 1999
lbiidKB gﬁggﬂ:‘lggBano Ana apyrux GD5000-00850-03 850 165 670 3400X1200X2720 2082
11:11kB GD5000-00900-03 900 173 710 3600X1200X2720 2082
GD5000-01000-03 1000 192 800 3600X1200X2720 2137
¥GD5000-A0800-06-DX: BLICOKOBONLTHbLIA Npeo6pa3oBaTenb YaCcTOThl CPeHEro HanpaxeHns cepun GD5000, GD5000-01120-03 1120 216 900 3600X1200X2720 2347
BEKTOpPHOE ynpaBneHune, aCUHXPOHHbIN 3. ABUraTenb, HOMUHanbHas MowHocTb 800 KBA, HanpsixxeHune 6 kB,
ABYXCTOpPOHHee o6cnyxuBaHue, ABYX KBaApaHTHOE yrpasreHune Cepusi 6 kB
T Mg e ST o0
B bl 6 o p n q GD5000-00315-06 3800X1200X2720 2835
GD5000-00355-06 355 34 280 3800X1200X2720 2885
GD5000-00400-06 400 38 315 3800X1200X2720 2965
‘m GD5000-00450-06 450 43 355 3800X1200X2720 2995
GD5000-00500-06 500 48 400 3800X1200X2720 3035
GD5000-00560-06 560 54 450 3800X1200X2720 3170
GD5000-00630-06 630 61 500 3800X1200X2720 3320
Gd5000-00710-06 710 68 560 3800X1200X2720 3390
GD5000-00750-06 750 72 600 3800X1200X2720 3420
GD5000-00800-06 800 77 630 4400X1200X2720 3635
H GD5000-00900-06 900 87 710 4400X1200X2720 3785
GD5000-01000-06 1000 96 800 4400X1200X2720 3885
GD5000-01120-06 1120 108 900 4800X1200X2720 4268
" GD5000-01250-06 1250 120 1000 4800X1200X2720 4408
GD5000-01400-06 1400 135 1120 4800X1200X2720 4758 ™ - —
1 GD5000-01600-06 1600 154 1250 4800X1200X2720 5058
1 GD5000-01800-06 1800 173 1400 4800X1200X2720 5610
- - GD5000-02000-06 2000 192 1600 4800X1200X2720 5810
| GD5000-02240-06 2240 2.1_9_ - {1 1800_ ! 4800X1200X2720 6060 -
3 L T e *m—
5 T T s
= F o - bﬂmﬁ. wrm - : '.'JEE'H" :
. i . . ¥ r 'I- 2 !"Il#." __ !l ] -|
I e F.m::‘ - —T T = T o Ty | _ ”gl:-._, ] T ' v
S i g L o e 2l : - - -— '-;-_.?1 ._._.. 7& " E;qn ' H“I W T
i 15 ! il || a i . L TR . gL L
st AEE :--;.r-g-i'n-_'lr'l::-i':_- _:r-.!-.--.--_ﬂﬂ:--_-I-H-_'-lh‘n";‘l'_ﬁ-'r':-’_‘-‘# e T L . s “""f"i‘ur-'"r-rt- 'r:r"‘" et = M-f!-ﬁ'ln".’"‘jjh.""-gr B 2 yeitins
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Cepus 10 kB Cepwus 6.6 kB
S e A O _-___-
GD5000-00400-10 315 4600X1200X2720 3370 GD5000-00315-6.6 315 4000X1200X2720 2977
GD5000-00450-10 450 26 355 4600X1200X2720 3460 GD5000-00355-6.6 355 31 280 4000X1200X2720 3029
GD5000-00500-10 500 29 400 4600X1200X2720 3550 GD5000-00400-6.6 400 35 315 4000X1200X2720 3113
GD5000-00560-10 560 32 450 4600X1200X2720 3590 GD5000-00450-6.6 450 39 355 4000X1200X2720 3145
GD5000-00630-10 630 36 500 4600X1200X2720 3660 GD5000-00500-6.6 500 44 400 4000X1200X2720 3187
GD5000-00710-10 710 41 560 4800X1200X2720 3960 GD5000-00560-6.6 560 49 450 4000X1200X2720 3329
GD5000-00800-10 800 46 630 4800X1200X2720 4080 GD5000-00630-6.6 630 55 500 4000X1200X2720 3486
GD5000-00850-10 850 49 670 4800X1200X2720 4120 GD5000-00710-6.6 710 62 560 4600X1200X2720 3591
GD5000-00900-10 900 52 710 4800X1200X2720 4370 GD5000-00800-6.6 800 70 630 4600X1200X2720 3817
GD5000-00950-10 950 55 750 4800X1200X2720 4416 GD5000-00900-6.6 900 79 710 4600X1200X2720 3974
GD5000-11000-10 1000 58 800 4800X1200X2720 4506 GD5000-51000-6.6 1000 87 800 4600X1200X2720 4079
GD5000-01060-10 1060 61 850 4800X1200X2720 4526 GD5000-01120-6.6 1120 98 900 4600X1200X2720 4481
GD5000-011200-10 1120 65 900 4800X1200X2720 4680 GD5000-01250-6.6 1250 109 1000 5000X1200X2720 4628
GD5000-01180-10 1180 68 950 4800X1200X2720 4776 GD5000-01400-6.6 1400 122 1120 5000X1200X2720 4995
GD5000-01250-10 1250 72 1000 4800X1200X2720 4976 GD5000-01600-6.6 1600 140 1250 5000X1200X2720 5310
GD5000-01400-10 1400 81 1120 5200X1200X2720 5271 GD5000-01800-6.6 1800 157 1400 5000X1200X2720 5891
GD5000-01600-10 1600 92 1250 5200X1200X2720 5421 GD5000-51900-6.6 1900 165 1500 5000X1200X2720 6101
GD5000-01700-10 1700 98 1400 5200X1200X2720 5621 GD5000-02000-6.6 2000 175 1600 5000X1200X2720 6101
GD5000-01900-10 1900 110 1500 5800X1200X2720 6181 GD5000-02240-6.6 2240 195 1800 5000X1200X2720 6363
GD5000-02000-10 2000 115 1600 5800X1200X2720 6270 GD5000-02500-6.6 2500 219 2000 5000X1200X2720 6363
GD5000-02120-10 2120 122 1700 5800X1200X2720 6381
GD5000-02240-10 2240 129 1800 6200X1500X2720 6876 Cepus 11 kB
GD5000-02500-10 2500 144 2000 6200X1500X2720 7276 BT
T R 65 R R T _-_— s
GD5000-03150-10 3150 182 2500 6200X1500X2720 8210 GD5000-00400-11 4800X1200X2720 3707
GD5000-03350-10 3350 193 2650 6200X1500X2720 8810 GD5000-00450-11 450 24 355 4800X1200X2720 3840
GD5000-03550-10 35500 205 2800 6200X1500X27200 9310 GD5000-00500-11 500 26 400 4800X1200X2720 3905
GD5000-00560-11 560 29 450 4800X1200X2720 3950
Cepus 3.3 kB GD5000-00630-11 630 33 500 4800X1200X2720 3980
T GD5000-00670-11 670 35 530 5000X1200X2720 4026
_-_— - GD5000-00710-11 710 37 560 5000X1200X2720 4190
GD5000-00250-3.3 3200X1200X2720 1559 GD5000-00750-11 750 39 600 5000X1200X2720 4356
GD5000-00280-3.3 280 49 225 3200X1200X2720 1559 GD5000-00800-11 800 42 630 5000X1200X2720 4532
GD5000-00315-3.3 315 55 250 3200X1200X2720 1559 GD5000-00900-11 900 47 710 5000X1200X2720 4858
GD5000-00355-3.3 355 62 280 3200X1200X2720 1559 GD5000-01000-11 1000 52 800 5000X1200X2720 4979
GD5000-00400-3.3 400 70 315 3200X1200X2720 1587 GD5000-01120-11 1120 59 900 5000X1200X2720 5254
| GD5000-00450-3.3 450 79 355 3200X1200X2720 1647 GD5000-01250-11 1250 66 1000 5000X1200X2720 5474
% GD5000-00500-3.3 500 88 400 3200X1200X2720 1669 GD5000-01400-11 1400 73 1120 5400X1200X2720 5798
i GD5000-00560-3.3 560 98 450 3200X1200X2720 1669 GD5000-01500-11 1500 79 1180 5400X1200X2720 5963 4
} GD5000-00630-3.3 630 110 500 3400X1200X2720 1744 GD5000-01600-11 1600 84 1250 5400X1200X2720 5963
~ GD5000-00710-3.3 710 124 560 3400X1200X2720 1826 GD5000-01800-11 1800 94 1400 5400X1200X2720 6799
| GD5000-00800-3.3 800 140 630 3400X1200X2720 1881 GD5000-01900-11 1900 100 1500 6000X1200X2720 6799
GD5000-00900-3.3 900 158 710 3400X1200X2720 1999 GD5000-02000-11 2000 105 1600 6000X1200X2720 7019
GD5000-071000-3.3 1000 175 800 3600X1200X2720 2082 GD5000-02120-11 2120 110 1700 6000X1500X2720 7564
S5 6D5000-01120-3.3 1120 195 900 3600X1200X2720 2137 GD5000-02240-11 2240 118 1800 6400X1500X2720 7564 |
GD5000-71250-3.3 1250 219 1000 3600X1200X2720 2347 GD5000-02360-11 2360 124 1900 6400X1500X2720 8004 E 1]
B ] ' ' ~ GD5000-02500-11 2500 131 2000 6400X1500X2720 8004

| GD5000-02800-11 2800 147 2240 6400X1500X2720 8334
GD5000-03150-11 3150 165 2500 6400X1500X2720 9031
GD5000-03550-11 3550 186 2800 6400X1500X2720 9691
GD5000-04000-11 4000 210 3150 6400X1500X2720 10241
GD5000-04250-11 4250 223 3350 6200X1500X2720 10241

j XIf the value exceeds the rated data, please contact with SHENZHEN INVT ELECTRIC CO., LTD.
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anIHLIMHVIaanaﬂ cXeMa cucTtTembl :

NMpumeHeHune
LLkad cuctemel Cxema B03byxaeHus

N4Ycepun GD5000, npumeHseTcH Ans it
CUHXPOHHBbIX 3fIeKTpoABUraTesien B MeTannypruu

® [lpeaucnosue

H Boikntovatens Qs1 QSs2
CTanennasunbHOMY 3aBogy B TsIHbL3WHE NPUHaANexaT YeTbipe GOMbLUMX arfoMEPaLIMOHHBLIX MaLLMHbI C anpsixexne MY GD5000 M

eXerofiHow BblpaboTkow 4.76 MUNNMOHOB TOHH. [N ynpaBneHus SxnaxaatoLLmMMmn BEHTURATOpaMK aTanA
(nnowaak oxnaxaeHnsa 200M?) NCMOMb3YIOTCA CUHXPOHHBIE ABuraten Ha 3500 kBT 1 Ha 5000 kBT

COOTBETCTBEHHO. BHauyane ncnonb3oBanoch rmapaBnMyeckoe CoOnpoTUBAEHNE ANA 3anycka ABuratenem, Ho KM1 KM2
npu aTom cnocbe HeoCTaToK BO3AYLLUHON cTabunusaumm ctaHoBuscs Bce 6onee 1 6onee o4eBUAHbBIM. Lt

YT006bI CegoBath HaLMOHAabHOWM NOMUTUKN 3KOHOMUU 3HEPTUM 1 COKPaLLLEHNSI BbIOPOCOB U yryuLLEHMWS
(PYHKLMOHUPOBAHMS 1 KOHKYPEHTOCMOCOOHOCTU OCHOBHBIX, MNOCIE UCCIeg0BaHUS U CPaBHEHWS, 3aBOg
BblOMpaeT ansa ycraHoku MY komnanmm INVT cepumn GD5000 cpeaHero HanpsbkeHUst UHBEPTOpPbI Anst

ynpaBneHns CUHXPOHHbIMK Auratenamu 3500 kBt n 5000 kBrT.
® PeweHue

Oeuratenb

Qs3

KM3

Pe3VICTOpr C BOOAHbIM OoXIna*kaeHnem

Cuctema peryrnmpoBaHmsi CKOPOCTU NepeMeHHON YacToTbl AN CUHXPOHHbIX ABUraTenei BKIoYaeT: e DKOHOMMUYecKkasa 3cp¢hpeKTUBHOCTb

BbICOKOBOJSILTHBIN BbikNtoyaTens, MY, 6annacHbin Wwkad, CMHXPOHHBIN ABUraTens v Wwkadg Bo3byxaeHus, ¢ 1.AHanu3 pa6oTbl BEHTUNATOpa oxnaxaeHus 5000 kBT

nomoLbto kotoporo MY ynpaensieT nyckom/oCTaHOBOM U perynupyeT 4YacToTy BpalleHust ABuraTens,
CpaBHeHue oo u nocne yctaHoBku M4
ynpaensisi TOKOM B LWKady BO30Y>KOEHWUSI C MOMOLLIbIO CUTHAroB.

Pa6oTta ot nutaouwen cetu Pa6oTtaot MYy

PabouasyactoTa 50Hz Pa6ouasi yacTtoTa 40Hz
BxoaHoe HanpsixeHue 6.1KV BxoaHoe HanpsixeHue 5.8kV
BxogHoW Tok 432.3A BxogHoW Tok 257.7A
KoadppuumneHt mowHocTtm | 0.9 KoadppuumneHTt mowHoctn | 0.96
MowHocTb gBUTraTENA 4111 kW | MouwHocTb gBUraTens 2508kw

MpuBeaeHHbIe Bbillle AaHHble MOKa3biBaT, YTO SKOHOMMS 3M1. SHEPTUN NPU MOLLLHOCTM 311.
asuratenst 5000 kBt gocturaet 39 %.Ecnu, B cpeqHem, obopyaoeaHue pabotaet 300 gHel B rogy
1 24 yaca exenHeBHoO B LeHe 0,4 oaHer 3a KunoBaTtT-4ac, 9TO No3BONUT cakoHomMuTb 300 * 24
*(4111-2508) * 0,4 = 4.617 MWUNIIMOHOB toaHEW Ha ONnaTy 3NEeKTPO3IHEPrMUN KaXKabIN rof.
OHeprocbepexeHune, cTabunbHas NPOU3BOAUTENBHOCTb U HAaOAEXHOCTL B paboTe nossonsioT INVT
Nony4YnTb XOPOLLYIO penyTaumuio cpean KImeHTos.
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NMpumeHneHune N4 cepnn GD5000,
ANA NeHTOYHbIX KOHBEeUEepoB B LWWaxrax

e NlpepaucnoBue

JIeHTOYHbIN KOHBEVEP — 3TO MallMHa, UCMonb3yemble B WaxTax. /13=3a 60nbLUoi AMWHBI 3N1aCTUYHOM NEHTbI
KOHBeWepa, CornacHo npaeunam 6e30nacHOCTU B YroNbHbIX LWAaxTax, Npy 60nbLIOM MOLLHOCTY 3M. ABUraTens
[OMKHO ObITb YCTAHOBMEHa YCTPOWUCTBO C MSITKMM MYCKOM, KOTOPbIM B HACTOSILLLEE BpEMS SBNSAETCA
rmapasnuyeckas mydta u CST (uHTerpupoBaHHas KI, pa3BeTBUTENN, 3MEKTPUYECKOE U TMApaBnnuyeckoe
ynpasneHue). MNiapaenuyeckas MydTa MOXET YaCTUYHO PELLNTb NPOGeMbI MIABHOIO Mycka, HO YBENWUYMBAET ee
coaepxaHue 1 NoTpebrieHne aHeprum 1 yCTaHaBNMBAET BbICOKME TPEOOBaAHUA MO HATSXKEHUIO NEHTLI. C
pa3suTreM M4, nocTeneHHo 3amMeHsEeTC rmapasnuyeckas mydrTa.

e [lpenmywecTtBa BHeapeHusa M4

= [TnaBHbIN NYyCK NEHTOYHOrO KOHBENepa

s Bornee HU3KOE HaTSHKEHNE NEHTHI e Hanagka 4 cpegHero HanpsaxeHusa cepun GD5000

» OHepreTuyeckuii 6anaHc HECKONbKMUX 3. ABuraTenei CornacHo nokansHOMY UCCrefoBaHuMIo 1 paboTe ¢ NoTpebuTensaMu, Halla KoMMaHWa NPoU3BoOANNa Hanaaky Asyx MY
= yHKUNA NPOBEPKM cpenHero Hanpsxenus cepu GD5000 HOMUHANBHON MOLLHOCTbIO 450 KBT, HOMMHATbLHbIN TOK 54 1 HOMUHANBHOE
= CTabunbHbIN Myck NOA Harpyskol HanpsbkeHne 6 KB, C BEKTOPHLIM yrpaBneHnem,/n /.
= ABTOMATU4ECKO® PerynmpoBaHne ckopocTu B pe3ynbTaTe aBTOMATUYECKOM HACTPOIKU MapaMeTpoB, NPy CPAaBHEHUM MapaMeTpoB [ByX ABUraTenei ecTb HeGomnbLume
= DKOHOMWS 371. SHeprum OTNNuKS Npu paboTe B pexnMe / 1 BEKTOPHOM PEXMME Ha TOM Xe CaMoii YacToTe, Y BLIXOAHOIO HaMpsKeHWs 1 Toka
MY Takke ecTb HeBorbLMe oTnnymMsA. ATo AokasbiBaeT, yTo N4 paboTaert, 1 aBToMaTUYeckast HacTPolka NapamMeTpoB
e HamecTe BHeagpeHud npon3BeaeHa KOPPEKTHO.

LaxTa, pacnonoxeHHas B NpoBuHUMK KyaHr HUHb Bo BbeTHamMe NpUHAANEXUT NpaBUTenLCTRY. B Mo okoH4yaHuu Hanagku oauH MY paboTaet B pexume-ot 0 'y - 50 Ny n 3aTem Habnogaem BbIXOgHOE
crenytouiei Tabnuue NPUBEAEHE! NAapaMeTPhl NEHTOHLIX KOHBEIHePOB B WaxTe: HanpsbkeHne 1 Tokn. Hanagka sakaHunBaetcs Toraa, koraa MY pabotaloT HopManbHO U CTabunbHO

3anyckatroT 3. gsuratenu.

PacuetHas CkopocTb | WupuHa Yron HaknoHa Ob6bem
e e 3akniouveHune
4557 /uac 2m/ cek 1000mm 9-16 900 kr/m3
Tun MowHocTs| Hanpsikenue | HoMMHaNbHbIA Tok | Koad. MOLWH Mpumenenmne MY INVT cepun GD5000 B crcTeme NpUBOAOB NEHTOYHOrO KOHBEEpa He TOMbKO yrydliaeTt
Oeura . .
Tens | YBPT400-4 |355kBT | 6B 42 5A 0.86 9(PDEKTUBHOCTb, HAAEKHOCTb U MOHWKAET n0'rvpe6neHV|e OHEPIN, HO TaKKe NO3BOMAET AOCTUIHYTb NPEBOCXOAHbIX
TEKYLLMX pabo4mx XapakTepucTUK npy yao6HOM NoKanbHOW yCTaHOBKE.






