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NMpoussoacTeo

HanpaBneHue Mo paspaboTke M U3roTOBAEHUIO npoaykuum non 6peHaomM INSTART ocHoBaHO
Ha 6a3e XongwHra CeBepo-3anagHoe 3nekTpoMexaHudeckoe Ob6begnHeHme (C3OMO) B 2013
rogy. MHOroneTHm onbiT pPaboTbl M M3ydeHWe TMPUBOLAHOWM TEXHUKW eBPOMencKux OpeHOoB
CTanu OTMPaBHOM TOYKOM ON19 OpraHM3aumm cobCTBeHHOro npomssoactea. COBMECTHO C Hay4dHOo-
TeXHUYECKUM LLeHTpoM KoMnaHua INSTART pa3spaboTana v npoTtecTMpoBania obpaslbl U oTnaguna
MPOM3BOACTBO COOBCTBEHHOM MPOAYKL MK, OTBeYatoLlen NoTpebHOCTAM POCCUMMCKOTO PbiHKa.
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KauecTtBO

BblcOkOoe KauyecTBO W HaOeXHOCTb MNpoayKLUMKM [OOoCTUraeTca 3a cuyeT TuwaTenbHoro otbopa
npom3BoauTENEN KOMMIEKTYIOLWMX, KOHTPOAA TEXHOMOMMYecKmMx npoueccoB 1 100% TecTMpoBaHUS
roToBbIX M3OeNMnN. [loCToAHHbIe WHXXeHepHble WM3bICKaHMA M ob6paTHad CBA3b OT KOHEYHbIX
rnosib3oBaTesie MoMoratoT HernpepbiBHO COBEPLLEHCTBOBATL BbiMyckaeMoe obopynoBaHue. Cry»xba
TexHun4yeckom nogaep>XkM INSTART oKa3blBaeT BbICOKOKBATMPULIMPOBAHHYK MOMOLLLb Ha BCeX 3Tamax:
oT noabopa obopynoBaHMA MoA KOHKpPeTHbIe 3afdadM OO0 BBOOA ero B aKCnyaTaumto. LLinpokas ceTb
CEPBUCHbIX LLIEHTPOB U CcepBUCHbIX NapTHepoB INSTART obecrneumBaeT ornepaTUBHOE BbiMOMHEHWE
YCIyT Mo nyckKoHananke, TexHMYeCcKoMy 06CNyXXMBaHUIO, AMArHOCTMKE U MOCTrapaHTUNHOMY PEMOHTY
obopynoBaHMA.

LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOP PasBUTUS M KOMIMJIEKC MeponpuaTtui, brnarogaps KOTOpPOMy
kKoMnaHua INSTART rapaHTUPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLUu.
Hanuume npencraButenbcTB U cknagoB INSTART Bo Bcex KpynHenLmx ropogax Poccum n Pecnybnmke
Benapycb nosBonsgeT onNTUMM3MPOBATb 3aTpaTtbl Ha JIOMUCTUKY U GOPMUPOBATb MMOKYHO LIEHOBYIO
NOAUTUKY 019 KITMEHTOB.
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1. MpeunMyLlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepuun SDI

MpeobpasoBaTenu 4YacToTbl cepun SDI — 3TO OAHU M3 CaMbiX KOMMaKTHbIX M MPOCTbIX YCTPOMCTB B
yrpaBneHUn snekTpoaBuraTenaMy B MHeNKe MnpeobpasoBaTenien YacToTbl INSTART. HagexkHble
npeobpasoBaTesiM 4acToTbl MOLWHOCTbO oT 0.4 go 4.0 KBT npencrtaBndatoT cobol mnpoctoe U
SKOHOMUYeCKU aPdeKTUBHOE peLlleHMe A9 yrpaBleHWa aNeKTpoaBMraTeneMm.

0)

[-X-X.}
[-X-X.}
[-X-X.}

BbICOKUM MYCKOBOW MOMEHT NPU
HU3KUX OBOPOTAX ABUIATENSA
MyCKOBOM MOMEHT B BEKTOPHOM pexkmnme
-150% npwn 1.0 Ty, 1 Bbiwe

CbEMHA4A NAHEJ1b YNPABJIEHUA
MaHenb MMeeT BO3MOYKHOCTb BbIHOCA
YOAUHUTENbHBbIM Kabenem anmHow go 50 m

KOMMNAKTHOCTb
OnTMManbHble rabapUTHbIE pPasMepbl

BCTPOEHHbIA CETEBOM NMPOTOKON
B 6a30B0OM KOMMMEKTaL MM BCTPOEHHbIN
Modbus RTU

OBJIACTU TTPUMEHEHINA

OMNMTUMAJIbHAA COBOKYIMNMHOCTb

3ALUTHBIX DYHKLIUA:

- TOKOBad 3alluTa OT NeperpysKm
aBuraTens;

- TOKOBad 3allKMTa MIHOBEHHOIO AeNCTBUS;

- 3alUMTa OABUraTena oT neperpesa;

- 3allUKTa OT 3aMblKaHUA BbIXOOHbIX da3 Ha
3eMno;

- 3allKTa OT NeperpeBa BbIXOOHbIX
Kackados;

- 3alUKTa OT MOBbILLUEHHOro UK
MOHMXEHHOIO HaMNpPaAXXeHs;

- 3alUMTa OT MponanaHunsa dasbl Ha BXoae;

- 3allKTa OT OLLIMBOK Nepenayn gaHHbIX;

- 3allMTa OT MponafaHunsa a3 Ha Bbixoae.

OcHoOBHOEe npnMeHeHne cepunmn SDI - cucTeMbl BEHTUNAUMM KM HACOCHbIE arperarbl. Takke 3Tu

npeo6pasoBaTenM YaCTOTbl MOOXOOAT OJ1A O6LLI,el'lpOMbILIJ]'IeHHOI_O NnPpMMeHeEHN4H.
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2. TeXHN4YeCKune XxapaKTepUCTUKH

Mopaenb ‘ MoLwHocTb agBUraTtend, kBt* ‘ Tok, A

Bxon: 1 pasa, 198-253B (+5% He 6onee 20 mc), 50/60 M + 2%

SDI-G0.4-2B 0.4 21

SDI-GO0.75-2B 0.75 4.7
SDI-G1.5-2B 1.5 7.5
SDI-G2.2-2B 22 10.0

Bxop: 3 pasbl 342-440 B (+5% He 6onee 20 mc), 50/60 My, + 2%

SDI-G0.75-4B 0.75 23
SDI-G1.5-4B 1.5 37
SDI-G2.2-4B 22 51
SDI-G4.0-4B 4.0 85

*HoMMHanbHbIM TOK ABUIraTeNna He JOMKeH MnpeBbllWaTb HOMWHaNbHbIN BbIXOOHOM TOK npeo6pasoBaTeng 4aCTOTbl

Cucrtema o603HaveHuda

AOMNOoNHUTENbHbIE OMNMLU N

XXX - GY/PY -UBF + XXX - ZZZ + C3C + omoyn + |IP54 + FM
1 23 45 6 78 °s o n 2 3
Cepusda
PexxmnM G - o6LenpoMblLLEeHHbIM*
MolLLHOCTb an1ekTpoaBuraTens (KBT) ona obuienpoMbllLieHHoro pexxima (G)
PexknM P - HacoCHbIN**
MoLHOCTb an1eKTpoaBuratensd (KBT) ong HacocHoro pexxmnma (P)
HoMUHanbHOEe HanpaXXeHue:
2: 1~230 (220) B, 50/60T11
4: 3~400 (380) B, 50/60T1
6: 3~690 (660) B, 50/60Tr,
7. BCTPOEHHbIM TOPMO3HOM Moy b
8. BcTpoeHHbIN gpoccenb MOCTOAHHOIO TOKa
9. TnaTbl paclunpeHunsa (aBnaeTca onumen ana npeobpasoBaTtenem yactotbl cepumn FCl u LCI)
10. JononHuUTenbHoOE 3alLUMTHOE MOKPbITUE MMaT J1akoM
1. 3awmTHOE MOKPbITME NAAT KOMMAayHAOM
12. IP54
13. MNoXXapHbIV peXxxmm

GRS SRS

*O6LwenpoMbllWNeHHbIN pexxum (G)

Mcnonb3syeTtca ¢ HarpyaKoM C MOCTOSIHHbIM  BpallaloWMM MOMEHTOM. B 3ToM cnyyae BefMYMHa Bpallatowero MOMeHTa,
HeobxoguMoro ans npueeneHMa B [nencTeme Kakoro-nm6o MeXaHM3Ma, MOCTOAHHa He3aBMCKMMO OT CKOPOCTM BpalleHNd.

MPUMepPOM TaKoro pexmma paboTbl MOFYT CNYXKUTb KOHBEWEPbl, SKCTPYAEPbl, KOMMPECCOopPbl, CKBaXKMHHbIE HAaCOChI.
**HacocHbln pexkum (P)

VIcnonb3yeTca ¢ Harpy3KoM C MepeMeHHbIM BpallalowmMM MOMEHTOM. DTOT MOMEHT MMeeT OTHOLLUEHME K HarpysKaMm, A9 KOTOpbIX
TpebyeTca HU3KMI BpaLLaloWMii MOMEHT MPU HU3KOM YacToTe BpallleHuWs, a Mpu yBeNMUYeHnM CKOPOCTH BpalleHusa TpebyeTca 6onee
BbICOKMI BpalLakoLWmMi MOMEHT. TUMMYHbBIM MPUMEPOM TaKoro pexmrma aBatoTCA HacoChl (HACOChI C BbICOKMM MYCKOBbIM MOMEHTOM
Heo6xoAMMO NoAbupPaTb MO 06LENMPOMbILIEHHOMY PeXXMMY (G); K TaKMM HacOCaM MOYKHO OTHECTU CKBaXKMHHbIE HacoChl, HacoChl

ONg nepekKaydykn BA3KUX XUOKocTew, BaKyyMHble HaCOCbI).
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3. TexHU4YecKasa cneundukauma

MapameTpbl

|

OonucaHue

OCHOBHbIe NapameTpbl

OuranasoH HanpssHxeHuns
M Y4acTOTbl Ha BXoae

1~198-253B (+5% He 6onee 20 Mc), 50/60 Iy + 2%
3~ 342-440 B (+5% He 6onee 20 mc), 50/60 My, + 2%

[OuranasoH HanpsHxeHus
M 4aCTOTbl Ha BbIxoae

3~0-U,, 0-599 Ty

[dnanasoH MoLLHOCTeMN

0.4~ 4.0 kBT

Tun nogkito4aeMoro
aN1eKTpoasuraTensa

ACUHXPOHHbIM ABUraTeNb C KOPOTKO3aMKHYTbIM POTOPOM

MeToabl ynpasneHus

CKanapHbI, BEKTOPHbIN 6e3 06paTHoM cBa3U (be3gaTymkoBbii SVC)

Meperpy3o4Has cnocobHOCTb
(He yawe 1 pasza B 10 MUHYT)

npu 180% oT HOMKWHAaNbHOIO ToKa 4 C; rMpwu 150% oT HOMKMHaNbHOro Toka 60 C;
npu 120% oT HOMUHaIbHOro Toka 60 MUH

Hecyulaa 4acToTa

2 -10 KIy,

[MycKoBOM MOMEHT

1.0 M /150% (SVC)

[Ouana3oH ckopocTen

1:50

TOYHOCTb OTOBPaAKEHUS
BbIXO[HOW YacToTbl

Lndpposoe 3agaHme: 0.01 Iy
AHanoropoe 3afjaHne: MakcuManbHag 4YactoTa X 0.025%

TOYHOCTb MOCTOSAHHOM CKOPOCTH

+ 0.5% (SVC)

YBenunyeHune KpyTauero MoMmeHTa (U/f)

ABTOMaTU4eckoe, pydHoe 0.1..10%

XapakTepucTuka sasmucnumocti U/f

Mpamag, kBagpatnyHag, NoMaHaa No HECKONbKMM TOYKaM, pasfefbHadqa

XapaKTepucTrKa pasroHa/3aMenneHms

4 NIUHEMHbIX peXmnMma, AmanasoH BpemMerHmn 0-3600 ¢

dyHKuMa AVR

ABTOMaTUYecKasa CTabunnmM3auma BbIXOAHOMO Hanpga>xxeHnqd

DYyHKLUOHaNbHbIE BO3MOXHOCTU

MaHenb ynpasneHus

CbeMHada 0o 50 m

YnpaBneHne B BEKTOPHOM pexxmme

Mo ckopocTn

BCTpoeHHble paclumnpeHHble GyHKLUN

TarimMep, CHETYMK UMMYbCOB, CHETUMK OJTUHbBI, CHETYMK PACCTOAHMA, GYHKLNA
yrpaBfeHUs 4acToTon konebaHu (MpuMeHaeTca B 000pyAOoBaHUM HAMOTKM
TEKCTUBHOM HUTK)

OuHaMuyeckoe TOpMOXKeHne

TOpMO)KeHl/Ie MOCTOAHHbBIM TOKOM

TONUKOBbIN PEXUM

TONYKOBYHO YacToTy 1 BpeMSA M3MeHEHWS CKOPOCTM MOXXHO 3aaBaTb OTAE/bHO.
MOYKHO HaCTPOUTb MPUOPUTETHbIN TONYKOBbIN PEXMM B paboyeM COCTOAHMM.
OwnanasoH 0 -50 Iy,

MpocTtowm MJ1K

3adaHue CKOPOCTU U BpeMeHU paboTbl Ha Kaykaon 13 16 cTyneHen

MHOroCTyneHYaTbl PEXUM

3afaHne CKOPOCTU C LIMDPOBbBIX KITEMM C MOMOLLbIO 16 KOMBUHaLWA

Ma-ynpasneHue

Vicronb3yeTca B npoLecce yrnpasieHWs CUCTEMOM C 3aMKHYTbIM KOHTYPOM

Be3ocTaHoBOYHanA pa60Ta

,D,onyCKae‘rcg aBTOMaTUYECKUM rnepesaryck

CeTeBble MPOTOKOIbI

Modbus RTU(RS485) BcTpoeH

Onuum 1 akceccyapsl

MaHenb, y,D,J'IVIHI/ITe]'IbeIVI Ka6eﬂb, MOHTaXKHbIM KOMMNEKT, 3aLUUTHbIE MNOKPbITUA NMaT,
OOononHnTernbHoe 060py,D,OBaHl/Ie

3alWmnTHblEe GYHKLNM

[MonHbIN KOMMeKc

3alMTHOE MOKpPbITUE MniaT

C2C 6azoBoe, C3C onuuda

CTeneHb 3almnTbl

1P20

YnpasneHue

KaHanbl KoMaHabl 3a nyCcKa

MaHenb, knemMmbl, ceTeBow NpoTokon Modbus RTU(RS485)

3afaHue YacToThl

MNpeobpasoBaTen YacToTbl cepum SDI

8 NCTOYHWMKOB 334aHMNSA YacTOTbl.

MCTOYHMKIM BXOOHOMO CHIrHana: moTeHUMOMETP NaHeNn yrnpaBieHnsa, BHELLHNIA
QHaNoroBbIM CUrHan, LMdPOBOM OMOPHbLIV CUTHAS, MMMYNbCHbBIM OMOPHbIV CUMHaT,
KOMaHAbl ANCKPETHbIX BxoaoB, MK, curHan WuHbl yrnpaBieHns, BHELLHUI
noteHunomeTp, curHan NMO-perynmpoBaHma



MNCTOUHUK MUTaHUS

+10 VDC 20 MA

Bxopmbl ynpaBneHus

5 umnoposbix Bxonos (S1~S5)

1T uMnynbcHbIM Bxof, (HDI), paccumTaHHbIM Ha MakcUMManbHyto YacToTy 50 Ky,

1 aHanoroBbln Bxof, (All), KOTOPbBIN MOYKHO MCMOMb30BaTb Kak Bxod, HampsxeHma (0-10 B)

nnu Toka (0-20 MA)

Bbixoabl ynpaBneHnd

TaHanoroBbIM Bbixoa (AO) MOXXHO MCMOMb30BaTb KaK Bbixod Hanps»eHua (0- 10 B) nnm

ToKa (0/4-20 MA)

1 penenHbin Bbixof, (He 6onee 30 B DC/3 A 1 He 6onee 250 B AC/3 A)

1 uMbpPOoBON BbIXOM C OTKPbITEIM KonnektopoM (Y), He 6onee 24 B 50 MA

Ycnoeus oKpy)KaloLuen cpeabl

MecCTo yCTaHOBKM

B nomelueHUK, BHe 30HbI A4ENCTBUS MPAMbIX COJTHEYHbIX nyqem, MblS1A, arpeCcCcrMBHbLIX

rasos, ropto4ero rasa, MacnsaHOW B3BECH, napa, 6e3 BbiMafeHWsa KoHaeHcaTa

BbicoTa Haf, yPOBHEM Mops

Huyke 1000 M (1000 - 3000 M - MCMoNb30BaHMeE C MOHMKEHHbIMK XapaKTepPUCTUKaMK)

TeMnepaTypa oKpy»KatoLLen cpefbl

OT -10 oo +40 °C (aKkcnayaTaums Co CHMXEHHbBbIMW HOMUHANbHBIMU XapaKTepUCTUKaMM

1.5% Ha kaykablv rpagyc oo +50 °C)

OTHOCUTENbHAA BNaXKHOCTb

OTHOCUTENbHAA BNaXXHOCTb HxKe 90%, 6e3 KoHaeHcaunm

OxnaxgeHue

Bo3pyuwHoe oxnaxpgeHue

Bubpauma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa xpaHeHUs

OT1-20 po +55 °C

4. CxeMbl noaK/oYeHus

1~230B

3~400 B

Brewwud
nomeHuuoMemp
1-10 kO,

1-2 Bm Il i

> GND
Myck —= ST Lugpobod bxod 1
Pebepc —@ S2 Lluppobod bxod 2
- YHKUURA —=@ S3 Luppobod bxod 3
- UHKUUA —— Sk Uugpobod bxod &
— UHKUUA — S5 Uudpobod bxod 5
AT

TopMo3HoU pesucmop

—

P+ PB

Modknoyenue Bns Modened
SDI-G04-2B
SDI-GO.75-28

SDI-G15-28

SDI-G2.2-28

Modkno4eHue B 0CMansHLIX
Modenel cepuu

U

v [Buzamens
3~220(230) B

W

U

v [buzamens
3~380 (400) B

W

Ananozobuil Beixod
0-10 B, 0(4}-20 mA

Penelnbil Bixod
<3A 2508 ~
<3A30B—

Ludpobou Beixod

C OMKPLIMBIM
KonnekmopoM 1

p 10V 20 B, 50 wA

e Ananozobeii bxod

0-10 B, 0(4)-20 mA

GND

["eHepamop umMnynbCob

INSTART®

1
O

p O MMnynbCHbIl Bxod
L ol 0.01-50 'y, 10-30 B

2 B L 59
V.oV ON A0 ADD

|| OFF HDl A2

RS-485 Modbus RTU

Mrdukamop aHanozobozo
CuzHaNa

Mrdukamop cuzHana

]

Ynpabnsiowas
GND Kamywka pene
A & \
B : : i :
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5. MaccorabapuTtHblie XapaKTepUCTUKM

n : — u
52 || = m
Oem = B
..%.: — = 0=
- e m =
% 000000066
A= = D
[ ] = i)
— C— u
Mogenb 1 Mopgenb 2
Bec
ra6apuTHble pasMepbl, MM Cnoco6
Tunopasmep Mopaenb (HeTTO), Twun Koprnyca
w B r d MOHTaXka
Kr
SDI-G0.4-2B
1 SDI-GO0.75-2B 0.86 82 145 ns 4
SDI-G1.5-2B
2 SDI-G2.2-2B 168 110 190 152 5 HacTeHHbI
[MnacTmMaccoBbIM . L
SDI-G0.75-4B Ha din-peiiky
1 SDI-G1.5-4B 0.86 82 145 15 4
SDI-G2.2-4B
2 SDI-G4.0-4B 1.68 110 190 152 5
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6. AKceccyapbl

6.1 NMNaHenb ynpasneHus

CeeToamonHasa CbeMHad MnaHes b ynpaBieHnd

npegHasHa4veHa aOngd nporpaMmMmMpoBaHNA
rlpeo6pa3OBaTenel7| YyacToTbl. [laHenb no3BondeT OCyLLeCTBNMATb 3alyCK, OCTaHOB, perynmpoBaHune
4Y4aCTOTbl K MOHUTOPWMHT MapaMeTPOB.

SDI-KP pna mogenen 0.4 - 4.0 KBT

/71

ae-lm D

“cTon
CEPOC

Fa6apuTHbie pasMepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HaumMmeHoBaHue
11} B r L B1 |
SDI-KP 60 72.8 37 - 66.8 131

6.2 MOHTaXXHble KOMIMJIEKTbI U yannHuTesbHbIe Kabenu

BHewHun BuA, O603HavyeHne OnucaHue
YonmHuTenbHbl kabenb ona naHenum SDI-KP
SDI-EC
(1-50 meTpoB)
MOHTaYKHbIV KOMMIEKT BKTKOYAET MOHTaXKHYO paMKy ana naHenn SDI-MK un
SDI-MK YOJTIMHUTENbHbIN Kabernb.
(1-50 meTpoB)
SDI-MF
L
E o 3
wr
L_J
. .
Fa6apuTHbie pasMepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HanmMmeHoBaHue
L B r L1 B1 |
SDI-MF 70.2 94 151 64.8 86.8 13.5
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7. JononHUTeNnbHbIE Oonuuu

7.1 NoKpbITUE NTAaKOM U KOMMNayHAOM

Ba3oBoe nokpbITMe nMeyvaTHbIX MaT - knacc C2C: NpMMeHaeTCa B MecCTaxX C HOPpMasibHbIM YPOBHEM
3arpAaA3HaOLLMX BELLECTB.

Mpun paboTe obopynoBaHUA B 3KCTPEMalbHbIX (arpeccurBHbIX) pabounx cpepdax pPekoMeHOyeTcd
OOMONHUTENbHadA 3allMTa — CrielManbHOE NOKPbITME NeYaTHbIX NAAaT TaKOM UM KOMMayHOOM.
[daHHaga onuma aendeTtca Hambonee onTUManbHOM A9 o6ecnedyeHna HageXXHOCTW PaboTbl YaCTOTHbIX
npeobpasoBatenew Mim ycTPOWCTB MNMIaBHOMo MyCcKa B YXECTKUX YCITOBUAX 1 MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX GaKToOpoOB (BMara, Mbiflb U T.M.).

KomMnayHa

Mpun paboTe obopynooBaHUA B 3KCTPEMalbHbIX (arpeccurBHbIX) pabounx cpepdax pekoMeHOyeTcd
OOMoNHUTENbHAA 3allMTa: chneumanbHoe MOoKpbITMEe MedaTHbIX MaT  KoMnayHaoMm. [daHHad
onuma dBndeTcad Haubonee onTUManbHoOM ONa obecrnedeHUsa HaOeXXHOCTUM PaboTbl YACTOTHbIX
npeobpasoBatenew Mim ycTPOWCTB MNaBHOMo MycKa B YXECTKUX YCITOBUAX 1 MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX GaKToOpoOB (BNara, Mbiflib U T.M.).

MJATbl C SALLUNTHDbIM NMOKPbITUEM — 3TO OOCTYINMHAA AJIbTEPHATUBA KJ/TACCY 3ALLANTDI IP54

lNoBbllLeHHaA MexaHn4Yeckas yCTOMYMBOCTb: 3PPEKTUBHO
3almMLLaeT oT BUbGpaL M, BO3HMKAOLIMX B MpoLuecce paboThbl

|-

7 D
/ N\
(! I BblcoKag TennooTaaYa: yCTPOMCTBO He HarpeBaeTcd B
=<7 npouecce akcnnyaTaumm
o
@@ MpoanieHne cpoka cny>6bl obopyaoBaHma
Jlak

MoKpbITUE NMakoM pekoMeHOyeTcs ONF NpenoTBpalleHUda noBpexaeHuin n gedopmaumit nnat npu
paboTe B 3aMbl/ieHHbIX pabodnx cpefax. BHe 3aBUCKMMOCTU OT TAXKECTW HarpysoK, AOMONHUTENbHOE
3alUMTHOE MOKPbITME MO3BONAET He TOMbKO MOBbLICUTb MPOYHOCTb PAAMO3INEMEHTOB, HO M MPOANNTb
CpOK cny>kbbl 06opyooBaHWA B LefoM. Jlak HageXHo 3aluuiiaeT npeobpasoBaTtesib 4YacToTbl WK
YCTPOMCTBO M/1aBHOMO MyCKa OT Mbi/in, UTO obecrnedmBaeT becnepeboHyto paboTy NpPor3BOACTBA.

YCTOMYMBOCTb K MblSA

Bblcokaga MexaHM4yecKasa NpoOYHOCTb PAaAMNOINEMEHTOB Ha
MneYyaTHbIX rMaTax

MpoafieHre cpoka cny>6bl obopyaoBaHmg

CpaBHeHVIe MOKPbITUA ANA NeYaTHbIX NAaT: JlakK U KOMnNayHA

Nak KomnayHp,

MpenmMyLwiecTBa

[Helwesne koMnayHOa [NoBbILWEHHasa YCTOMYMBOCTb K BIaXXHOW cpefe

[MoBbllWWEHHAA MeXaHMYeCKas yCTOl;ll—II/IBOCTb KOMMOHEHTOB Ha NeyaTHOM
nnaTte

NMpuMeHeHue

B cyxux 3anblyieHHbIX NOMeLleHnax | B moMeweHmax ¢ MOBbILLEHHOW BAXXHOCTbIO U arpeCCMBHOPI CpeD,Ol;I

MpeobpasoaTenu YacToTbl cepun SDI 10



8. lonofIHUTeNbHOEe o6opyaoBaHMe

[ononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMaibHO 3GGEKTUBHO
MCMNOb30BaTb GYHKLMOHAM YCTPOMCTB.

2 —
v - INSTART

CeteBow gpoccefib IMC dUNbLTP

8.1 TopMO3HbIe pPe3UCTOPbI

TopMO3HOM pe3UucTop obecrneyrBaeT BO3MOXHOCTb BbICTPOM OCTAaHOBKM 2MEeKTPOoABMIraTeNs B Cllydasax
TOPMOXKEHUA C MOMOLLbIO MpeobpasoBaTena 4YacToTbl. B mpoluecce TOPMOXKEHUA SMeKTpoaBMraTens
ero aHepruva paccenBaeTcd Ha 6MOKe Pe3nCTOPOB, KOTOPbIM, B CBOK oyepedb, NOAKMOYEH K LUMHe
MOCTOAHHOIO TOKa Ha MpeobpasoBaTeflb YacToThl, UTO AaeT 3alUMTy MNpeobpasoBaTesito YacToTbl OT
aBaPUIMHOIO OTK/TIOYEHMA MO MPUYMHE NepeHanpaxeHna.

TopMO3HOM pe3nucTop Heo6xoaAMUM B criy4vasx, Korga: - ConpoTumBneHme: 3 OmM - 600 OM
- HeobxogMMo 6onee adpPeKTUBHOE TOPMOXKEHUE; - MowwHocTb: 80 - 3000 BT

- eCTb MHEePLMOHHAasa Harpy3Ka Ha aM1eKTpoaBUraTenb; - KepamMumyeckaa mogenb

- MMeeTCs BO3MOXHOCTb MepeHanps<xeHuma. - Knacc 3awmtbl: IPOO

TOpMO3Hble pPe3nCTopbl ABAAKOTCA AOMOMHUTENbHOM OMUMEN M PEeKOMEeHAYTCA K YCTaHOBKe Mpu
HEeOobXOOMMOCTM 3aMed/IeHNa TOPMOXKEHUA aMneKTpoaBmuraTens ¢ TOPMO3HbIM MOMEHTOM MTOle 6onee
20% OT HOMWHaNbHOro MOMeHTa M

M.

8.2 Tabnuua nog6opa TOPMO3HbIX MOAYJIEA N TOPMO3HbIX PE3UCTOPOB

PekoMeHAyeMoOe TOPMO3HOE CONPOTUBIIEHMUE ANl HACOCOB, BEHTUIATOPOB, TOKAPHbIX U
Pppe3epHbIX CTAaHKOB, AbIMOCOCOB U Np. (KmPMs 1.0, MB = 10%)
Mopenb
TopMo3HoIA HomMuHan pesucropa UToroBoe 3HaueHue
Kon-Bo wr.
monynb (e]¥] KBT oM KBT
SDI-G0.4-2B BcTpoeH 600 0.16 2 300 0.32
SDI-GO0.75-2B BcTpoeH 250 0.4 1 250 0.4
SDI-G1.5-2B BcTpoeH 120 0.25 1 120 0.25
SDI-G2.2-2B BcTpoeH 80 0.4 1 80 0.4
SDI-G0.75-4B BcTpoeH 600 0.16 1 600 0.16
SDI-G1.5-4B BcTpoeH 200 0.16 2 400 0.32
SDI-G2.2-4B BcTpoeH 600 0.16 2 300 0.32
SDI-G4.0-4B BcTpoeH 180 0.6 1 180 0.6

INSTART 1 instart-info.ru



8.3 CeTeBble U MOTOpPHbIE Apoccenu

CeTeBble Apoccesin NCrNoNb3yrTcd aO194 CHUMXeHUNd 6pOCKOB TOKOB BXOOHOWM LEMNW 4YacTOTHOro

npeobpasoBaTtesnsd,

npn KonebaHunax Harps>xxeHnd B CeTY,

rapMOoOHUN4YeCKnX MCKaXKeHWM B CETb OT rlpeo6pa3OBaTenq 4acCTOThbl.

a TakKXxe Ond CHMXXeHUNd Bbl6pOC8

MOTOprIe Aapoccenu rpeaHasHa4dyeHbl g9 CHUMXeHNA CKOPOCTU HapaCTaHWA BbIXOOHOIO HalpaXXeHna

Ha BbIxoOoe 4YacCTOTHOro rlpeo6pa3OBaTenﬂ, CHMXakoT Bbl6pOCbI

Harnpa>XeHnd Ha KrleMMax OBUraTesid

MpPW WCMonb3oBaHMM ONIMHHOIO Kabensa nBuratena (cBblle 40-60 MeTpoB). TakyKe CHWMKAT PUCK
MOSTOMKM BbIXOOHbIX CUMOBbIX Lienen npeobpasoBaTend npu aBapuinHbliX CUTyaumax: npoboe nsonaumm
OBUraTesns, KOPOTKOM 3aMblIKaHUMU.

MapamMeTp CeTeBoOM gpoccenb MoTopHbIX gpoccesib
Pabouas yacToTa, Iy, 47 - 63 0-60
Ownana3oH MolHOCTK, KBT 2.2 ~ 630
3~ 400 +10%
Pabouee HanpsykeHne, B
3~690 +10%
MakcmManbHbIn TOK, A 1.5x IH (60 ¢)

Cnocob oxnaxkgeHusa

EcTecTBeHHOE BO3yLLIHOE

Pabo4asa TeMnepaTtypa

oT -10 fo +40 °C*

McnonHeHme

OTKpbITOE

CTeneHb 3aWunThbl

IPOO

Pexknm paboTbl

MpPOOOMKUTENbHbIN

* BO3MOXXHOCTb MCMOMb30BaHMa A0 +55 °C ¢ MOHMKEHMEM XapaKTepPUCTUK Ha 2%

8.4 CeteBble DMC dunbTpPLI

OMC ounbTpbl

(dunnbTpbI

2/1EKTpOMarH UTHOM COBMGCTVIMOCTVI)

Cny>Xat Ongd  CHUMXeHUNd

BbICOKOYaCTOTHbIX MNMOMEeX B Ce€Tb OT YAaCTOTHbIX rlpeo6pa3OBaTenel?| 0519 COOTBETCTBUA Tpe6yeMbIM

CTaHOapTaM CceTwn.

INSTART
areooi IMC dunuro
nIEF

MapameTp CeTteBoit SMC dunbTp MapameTtp CeTeBoit SMC dunbTp
Paboyasa TeMnepatypa oT -25 no +40 °C Paboyas yacTtoTa, 'y 50/60
CTeneHb 3aLuThl IPOO, IP20 Ownana3oH Mol HOCTU, KBT 0.75 ~ 630

Pexxmnm paboTbl

MPOAOIKUTENbHbIN

Cnoco6 oxnaxaeHusa

EcTecTBeHHOE BO3ayLLHOE

Pabouee HanpsaxeHue, B

1~198-253 B (+5% He 60nee 20 Mmc)

3~ 342-440 B (+5% He 6onee 20 Mc)

MNpeobpasoBaTen YacToThbl

cepumn SDI
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MoLwHocCTb, KBT

Mopenb G CeTeBOM gpoccenb MoTopHbI gpoccenb 3MC dunbTp
SDI-G0.4-2B 0.4 IMF-2.2/51-4 IEF-0.4/5-2
SDI-GO0.75-2B 0.75 IMF-2.2/51-4 IEF-0.75/9-2
SDI-G1.5-2B 15 ) IMF-4.0/8.8-4 IEF-15/16-2
SDI-G2.2-2B 2.2 IMF-5.5/13-4 -

SDI-GO0.75-4B 0.75 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4
SDI-G1.5-4B 1.5 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4
SDI-G2.2-4B 2.2 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4
SDI-G4.0-4B 4.0 ISF-4.0/10.5-4 IMF-4.0/8.8-4 IEF-4.0/10.5-4

MopoknoyeHUe K npeo6pasoBaTesIiM 4acTOTbl, YCTPOMCTBAM MJIaBHOro nycka M wkKadam
ynpaBneHus.

MY no3BoNdlOT pacllnMpuUTb GyHKLUKMOHaN obopynoBaHud, peansyd BO3MOXXHOCTb AMCTaHLMOHHOMO
yrpaBneHusa.

- 0o 10 MeTpOoB OT NPMBOAHOIO 060pPYAOBaAHMA — ModeNnun 1Y ¢ MOTEHLMOMETPOM,;

- 0o 50 MeTpoB OT NprBoAHOIo o6opynoBaHMa — Mmogenun MY 6e3 noTeHUMOMETPA;

Takyke, B 3aBUCHMMOCTM OT Moaenu MY, MOXHO OCyLLEeCTBNATb MOHUTOPUHI MapaMeTpoB,
perynmpoBKy 060pOTOB M 0TOGpaXkaTb COCTOAHME 3/1eKTpoaABMraTens.

Knacc 3awunTbl IP54.
nyex.

— ogHOMeECTHble Y,

— OBYXMeCTHble [TY;

— TpexMecTHble Y]
—YyeTblpexMecTHble Y.

Ny cron

Pesepc

§00
'Y Yelo)

Moppo6Hee o nynbTax ynpaeBreHus Ha Youtube: Moppo6Hee o NynbTax yrnpaeneHns B BKOHTaKTe:

https://youtu.be/pAWMHPNCcHzI?si=V--C-J2MFGttOXe3 https://vk.com/video/@instartinfo/all?z=vid

€0-204000724_456239040%2Fclub204000724

Mopapo6Hee o NynbTax yrnpaBneHus Ha Rutube: OcCyLecTBUTb 6bICTPbIA CaMOCTOATENbHbIA Noa6op:

https://rutube.ru/video/d25079a013623eb799bf4d4a0le7d5fe/ https://instart-info.ru/product-category/pulty-upravleniya/
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https://vk.com/video/@instartinfo/all?z=video-204000724_456239040%2Fclub204000724

(4AV) sBuHa*BdUeH

* * * * * * * * exaoduuAiad sexdsahuLenwoLay
+ + + + + + + + doisuAiad-IfyU uiaHHaod1og
woL
I+ i+ I+ i+ I+ i+ A T+ -Ha3WowW/oia100doxd auHauwaedug
UUMTHHAD
~ : : . i : .
% oom,m_ T A4l oom. avec /.*2 oom,m_ T %_z oomkm_ vZ /.*s_ oom.m_ YT . %2 ooN, W 0Z'g Ol /w_z OON» avc BUHELUL HMHROLOM MIGHHB0d15g
VYW Oz 'g oL vYWoz 'd oL VYW 0Z 'd OL VYW Oz 'dg oL VYW 0z 'd oL g+z'vywoL'a oL VYW oL'g oL
O ¢ OUHBRhAL 2 ¢ 9UHBhAL O ¢ 9UHBRhaL O ¢ 9UHBRhAL
g Bualeimad | 10 g slraleinan | 10 8 BUaLlelnad H| 10 8 BUaLlelnar H| 10
%O0SL D 09 dMHBRhaL 8 | %QOSL D 09 9UHBhaL 8 | %G| ‘D 09 SUHBNhaL g %051 0 09 dMHahaL g d
BLULEINET H| LO %0ZL | BUSLeINaT H| L0 %0ZL | BuaLeIMaD H| 10 %0zl BLUDLe1INET H| LO %0ZL (LAHMW oL 8
eced | @mMen 9H)
HWUIN Q| @MHBhaL g ¢ aUHahalL g 2 ¢ euHahal g 3¢ aUHahaL g 2 ¢ euHahal 8 ¢ aUMHahaL g 2+ aMHahal 8 ¢ aMHahaL g 91050HQ9O0d0UD
sualeina | 10 4oLl | Bueleinan |10 408l | Bueleaman | 10908l | Bualeinar |10 %08l | Bueleimam | 10 %408l | BUeLreinan |10 %408l | Bueleiman | 1o 408l | BueLeivam | 1o %081 seHhogAdJadal)
> 09 9MHahaL 8 D 09 9MHBhaL 8 D 09 9MHohal 8 D 09 SMHBhaL g D 09 9MHohaL 8 D 09 9MHBhaL 8 D 09 9MHohaL 8 D 09 9MHBhaL 8 o
sueleinad | 10 %05 | bualeiman | 10 4051 | BuaLleimad | 10 %0SL | Bualeimad | 10 %051 | busLreiman | 10 9%0GL | Bueleinsd | 10 %051 | bueleivan | 1o %05 | BuaLeinan | 10 %051
00Zg OT - BUTILO 00Z¢g O - BUTUO
665 -0 ( ) ( ) 665-0 665 -0 665-0 665-0 0¢g-0 ] ‘eloldoen seHoxiag
665-0 665 -0
% ¥ 09/05 %C ¥ 09/0S % ¥ 09/0S %C ¥ 09/0S %Z ¥ 09/0S %C ¥ 09/0S %Z ¥ 09/05 %C ¥ 09/0S ] ‘eroloen seHoxg
2 UIGHHOAXHW O UIGHHOAXHM 2 WIGHHOAXHM
WL 4 > WIGHHOAXHNOY WIGHHOAXHUOY WU Y > ‘NIGHHOAXHWMOY WU Y > WIGHHOAXHUDY WNIGHHOAXHMOY sUaLeinay umg
‘NIGHHOAXHWMOY ‘NIGHHOAXHWNDY ‘NIGHHOAXHWNDY
BUTLO - 9UaHewU BeH BUMUO - aUaHeU BeH
BeHWaAD) BEHWaD) BEHWaAD BEHWaAD BEHWaAD , BEHWaAD ) quaHel]
-OOHI99 ‘BEHWa909H -OOHI9g ‘BEHWa9D9H
NOJSTONHE D WOodaToMHE O WodatosHe
soHdonieg soHdoDieg NOJALHON 5 sondobiog ‘WodAL NOJALHON WOdALHOM NOJALHON
‘WOdALHOM ‘WOdALHON WiaLAHMWoeed o WIaLAHMWoEed O WigaLAHMWoeed o WiaLAHMWoeed o 20HdBLEMND
-HOX WidLAHMWoEeed D suHauaeduA godoud
WI9LAHMIWOEged O WIqLAH»Woeged o soHdo1a8/90H sondonos/eondsy SoHdoDIeg/e0HABL SoHdoDIeg/20H soHdopieg /eoHdBL ounHaugeduUA
soHdoe8/o0H soHdoIeg/a0H -dBLexo sanHaurgedug oo m::mwmmac -0 anHaugeduk -dBLexd snHaugeduAg -0 anHaugeduk
-dBuexo anHaugeduk | -dsuexdd amHavgeduk A
g 6SL-%6S | 9 6SL%65
- 00L~-T¢C - 00%L-¢2c - - - - . .
23 ¢g
g g
0g9-+%0 0%9 -3940 09 -SL0 008-%0 0% -SL0 o'sL-+%0 0% -SL0 SL-%0 [SVaarar Oy arars
‘d¢ ‘g L1ay
g ¢S¢-86L | 9 ¢S¢-86lL ULoOHmON
- - C¢-%0 ov-%0 2C-%0 SL-%0 2C-%0 C¢-%0 b DL Hogeueuny
g ¢S¢-86L | 9 ¢Sc-86L
- - - 2C-%0 - - - - ) )
b L b L
Toxiag Toxg
INIAdNI sBudas 124 sudas IDW sudas 121 Budas (s) 101 Budan IDN Buda) 1as sudas IDA sudas
ounHedaeeH

1H4VISNI 1910L0eh nauvalLegocedgoadu

minLomndaiiedex alqHaAuaLmMHaed) ‘6



INOLHON

-OW anHaLgeduA

‘anmKad woHda
-OMHeE g e1oged

INOLHON

-ON aMHaLgeduA

‘anmxad WoHdar
-OMHe g e1oged

INOLHBWOW
amHavugeduA 19w
-EVHEXOW SIGHHaLS

INOLHONOW
amHaLaeduA ‘@WK
-od WoHdJaToMHE
g eltoged

INOLHBWOW
amHavugeduA 19w
-EVHEXOW SIGHHaLS

IGNENHEXSIN SIGH
-Haumiawoduamoo

IANENHEXSW BI9H
-HaumiawodusimgQO

IGNEVHEXOW BI9H
-HaumIawodusimgo

BUHOHaWMUdL q91doewg9Q

. . . ‘BUNBLMLHOYG
IGNEVHEXSN SI9H IANEVHEXSIN SI9H -miawodusmoQO IANEVHEXSN SI9H -miawodusmoQO
-HaumIawodusmgQ | -Haumiawodusmoo -HaumiawodusimgQ
ocdl oczdl ocdl +%Sdl ‘ozdl ocdl ozdl oczdl oczdl lI9Luimes 9HauUa1D
BUH BUH
sMHadmmoed 9L -adumoed 1qLewuu Wmkad niaHdex -adumoed 19Lewuu Wimkad niaHdex Wmkad niaHdexx
- - " BHauwaeduAk BMHaLaeduA

-euu ‘BMHaugedul
quaHeU ‘IHaLLNON
NIGHXXELHOW

‘Winkad niaHdex
-ou ‘BuHauaedul
quaHeLl ‘IHaLLNON

-ou ‘BuHaugeduAl
quaHeU ‘IHaLLINON
NIGHXXELHOW

‘Wikad niaHdex
-ou ‘BuHaLgeduA
quUaHeU ‘IMaLLINON

-ou ‘BUHaugeduAl
quaHeu ‘IHSLLINOX
WIGHXXELHOW

-ou ‘BuHaugeduAl
quaHeU ‘IHaLLINON
NIGHXXELHOW

quaHel ‘IISLLINOA
NIGHXXELHOW

quUaHeU ‘IHSLrLINOX
WIGHXBLHOW

1adeAoso9d3e ‘uMnuo

‘THAeLINOM/MELS WIGH>KELHOW ‘THAeLINON/ el f WIGHYKELHOW ‘THAeLINON/ el ( ‘THAeLINOM/MeL( THAGLINOY/YeLS THABLIWOM/MELS
‘THABLWOM/MELS ‘THABLWOM/MELS
WHMaHS UNHMaHE
WWHMaHE -Fm>_x 00 - S8l .Fm>_x 059 - o8l WUHMaHE - 1gX
) ._..m_x ‘Haod1o8g ‘Hood1o8g 00%L - Og *Ho0d1o8 Haodlog Haodlog Haodlog Haod.log auAdow noHeonwdoj
SIS - 06 ‘H0d 108 - (d snwwmkad g)
S i@ S -0 - (d anWwkad g) - (d awmkad g) 19 O - S
19X 9'8L -S40 1G4 0¢ - %0
19ulj0id

12Ul]0ld “u_\_._u_EO
‘Hood 108 (58%-SY)

¥ da snqijoid
‘dI/dDL SNGPOW

Ha0d108 (58+-SY)

Ho0d 108 (58%-SY)

Ho0d 108 (58%-SY)

Ha0d 108 (§8+%-SY)

Ha0d108 (58+-SY)

Ha0d108 (§8+-Sd)

1auroxoiodu ai98g 913D

.14 SNAPOIN "(s8%-Sd) N1y NL1d SNgPON N1d SNgpPo N1d SNgpoiN N.1d SNgpPon N1d SNgpoin N.1d SNgpPon
SNQPOW MUTMILO
+ + + + + + - + €ed suHeTeuodu 10 eimmeg
+ + + + + + + + hL eaadiadau 10 eiLnmeg
+ + + + + + + + eluiTIeE BeAOMO]L
+ + + + + + + + OiMHaKBdUeH ou einimeg
19iumeg
z z L z L L L L 19oxi98 aI19HYaLad
Z/L (z+)l/(#+)9 0/S /9 0/S /v L/S (L+)o/s l1aoxiag/iatoxa alagodput]
L/z Z/(1+)T L/z /s L/ L/L /L L/L 19ox19g/197oxa 91989010UeHY
L /L o/L (L+)o/(1+)o 0/0 (L+)o/0 o/L L/(1+)o 19foxi98/19toxa 19HUAUWY
oL oL oL oL oL oL oL ol 13120d0oXD 08129hULIO)
z (7+)L z L L L L L MWed0oeH anHaLraeduUA 90HL0LOBK
+ + + + + + + + exol auainhmHed1o
z z z z Z L L L dawuel niaHHaodlog




OBOPYOOBAHMUE INSTART

NMPEOBPA3OBATEJIN HACTOTDbI

Cepwunga NCI

yHUBepcanbHasa cepua

Cepung SDI

SKOHOMUYHaga cepund

Cepuga LCI

yHUBEpCcanbHag cepus
06LLero npuMeHeHns
C pacLlUMpPeHHbIMN GYHKLMAMMI

Cepunga MCI

cepus obLLero
npUMeHeHus

Cepwnga FCI

YHWBepcanbHaa cepuna
ob6LLero NpuMeHeHna

Cepuda INPRIME

BbICOKOTEXHOMOrMYHas
cepudq

YCTPOWUCTBA MTABHOIO MYCKA

Cepung SSIP
cepund C BHeLWWHUM
6arnacHbIM KOHTaKTOpPOM

Cepunda SBIP

cepund C BCTPOEHHbIM
6annacHbIM KOHTakKTopoM

Cepua SBIM

06BOAHbIM KOHTa KTOpPOM

Cepumga SNI

cepua ¢ pacLUMpPeHHbIM
}YHKLMOHANOM U BCTPOEHHbIM

KOMMaKTHad cepnyd CO BCTPOEHHbIM

06BOAHbIM KOHTAKTOPOM (6anmnacom)

OOMOJTIHUTEJIbHOE OBOPYOOBAHWE

TOpMO3HbIe MoL4Oyn
HoMuHanbHbIM Tok: 15 ~ 200 A

TOpMO3Hble PeE3MCTOPI

MouiHocTb: 80 ~ 3000 BT
ConpoTtmeneHune: 3 ~ 600 Om

MoTOpHblE ApOoccenin
MoulHocTb: 2,2 ~ 630 KBT

CeTeBble Opoccerin
MouHocTb: 2,2 ~ 630 KBT

J:LpOCCGFI N MOCTOAHHOIO TOKa
MoLHocTb: 315 ~ 400 KBT

DPunbTpbl 9MC
MouHocTb: 0,75 ~ 630 KBT

MynbTbl yrpaBneHus

- OgHOMECTHbIe

- [1ByXMeCTHble

- TpexMecTHble

- YeTblpexmecTHble

OOMOJTHUTEJIbHbBIE O

I NSTART® 8 800 222 00 21 | info@instart-info.ru

MNokpbITMe nnat

- KoMnayHa
- Jlak

P54

BbICOKagd CTerneHb 3allNTbl

[oXapHbIN peXxmnm

6ecnepeborHada paboTa
B Upe3BblYanHbIX CUTYaLMAX

BcTpoeHHbI DMC dunbtp

CHWYKAEeT BbICOKOYACTOTHbIE
nomMexu B ogHom cetu ¢ MY

INSTART_P/CH_SDI_02/2025

[aHHbIN KaTanor 6bin pa3paboTaH A4 Toro, YTobbl AaTh 0630p CyLecTByoLLEN cepun NnpeobpasoBaTenei YactoTbl INSTART.
BcnencTBme Toro, YTo Hallew MoMTUKOM 9BNSETCH MPOLLECC HEMPEPbIBHOMO Pa3BUTULA, BO3MOXXHbI MU3MEHEHWSI TEXHUYECKUX
XapaKTepUCTUK 6e3 NpenBapuUTebHOro yBeaoMNeHUa. STOT KaTasor npegHasHadyeH ToNbKo A58 MHOOPMaTUBHbIX Lienein. Mbl
He HeceM OTBETCTBEHHOCTb 3a peLueHUs, MPUHATbIE MO AaHHOMY KaTanory 6e3 onpefaeneHHbIX TEXHUYECKNX KOHCYMbTaLMiA.
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