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HAYYHO-OBPA3OBATEJIbHbIN
SHEPIETUYECKUW KOMMNEKC IOPI MY

HaymggkuosaTeanbM 9HEpPreTnyecKknn
komnnekc (HO3K) Bkritovaet

 HUW SHepreTtmku

« OO0OO «HWUW aHeproTexHonormm»

« OO0 «MUIT «Cuncrtembl AMarHOCTUKU»
o OJHepreTnyecknn dakyneret

B HO3K HanaxeHa n ycnewHo dyHKUMOHMPYET TEXHOMOMNS CO30aHNS HOBOM TEXHUKM OT
noeun oo
cepuinHoro obpasua:

* CO3daHMe MakeTHOro obpasLa 1 3CKM3HOro (TEXHUYECKOrO) NPOEKTa;
paspaboTky PKL;

N3roTOBMEHNE U NPOBEAEHNE UCMbITAHMIN ONbITHLIX 00Pa3LOB;
N3roTOBMEHME M NOCTaBKa CEPUNHbLIX 06pa3LOB;

rapaHTUMHOE N NocnerapaHTMnHoe obecnyxmBaHue.

MpPUOPUTETHBLIM HanpaBneHMEM B Hay4YHO-TEXHUYECKOWN AeATENBHOCTM SBMSAETCS
BbINOMHEHME OMbITHO-KOHCTPYKTOPCKMX PpaboT, M3rOTOBIEHNE 1 NOCTaBka U3genun ans
CYOOCTPOMUTENBHOM NPOMbILLNIEHHOCTW.



eHanpaBneHna 0eAaTenbHOCTH

eCuncrtemMsbl ANarHOCTUpPOBaHUS
* DreKTponpuBo cneLunanbHOro HazHadeHus
ePenenHasa 3awmTta n aBTomaTuka

e ArperaTbl 6becnepebonHoro NnuTaHus n cetTeBble npeobpasoBarenu



e ArperaTbl becnepebonHoro nuTaHus u cetTeBble NpeobpasoBarenm
e Arperatbl 6ecnepebomnHOro NnnTaHNsa NOCTOSIHHOIO TOKa

*CeTeBble npeobpasoBaTenu

e Arperatbl becnepebonHoOro NnMTaHus NepeMeHHOro Toka



ArperaTbl [MNTaHNA NOCTOAHHDbLIM
TOKOM

[NpenHa3HaveHbl AN annapaTypbl U 060pyaoBaHUA CTabUNU3MPOBaHHBIM
HanpsiXeHneM NoCTOAHHOro Toka 27+230B.  BecnepebonHOCTb 7
NoBbILLEHHAss HaAeXHOCTb obecneynmBaeTcsl 3a CYET MNUTaHUSA OT ABYX
AMNEKTPUYECKMNX ceTel, napannenbHon paboTbl cy6OroKoB M MOAKMAYEHUS
[OOMNOMHUTENbHOW  akKyMynaTopHOW Gatapewn. [lapaMeTpbl  BbIXOOHOMO
HanpsKeHUs: HeCTabUNbBHOCTD - He bornee 1+2%, Nynbcaummn - He 6onee 50+100
MB, perynupoBka - B npegenax +5%. VmewT 3alumTbl OT NEperpysku u
KOPOTKOIO 3aMblKaHUS MO TOKY, CHWXXEHUS W TOBbILEHUS BXOOHOMO U
BbIXOAHOrO HanpsikeHus. [QUcTaHUMOHHOE YynpaBrieHne W curHanusaums -
onToperne u uUHTepdeinc RS485. McnonHeHne 3salwumiieHHoe. OxnaxkaeHue -
€eCTEeCTBEHHOe; ANA Wu3nenuii, ycTaHaBNMBaeMbIX B CTOMKY — MPUTOYHO-
BbITSPKHAsA BEHTUNALUS.
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BbixogHasa moLHocTb - 1200 BT

[1Be ceTn NOCTOSIHHOro HanpsixeHusd, 175 +320 B
Kri - 0,87

YnpaBneHue - ontopere

BbixogHasa moLHoOCTb - 600 + 1000 BT

[1Be ceTn nepeMeHHOro HanpsxxeHus, 3¢, 380 B, 50 'y
Bpemsa paboTtbl oT Ab - 16 + 60 MUH

Krpa - 0,85

YnpaeneHue - ontopene n nHtepdenc RS485

BbixoaHasa mowHoOCTb - 1600 BT (230 B), 350 BT (28,5 B)
[1Be ceTn nepeMeHHOro HanpsxxeHus, 3@, 220 B, 50 'y
Krpa - 0,85

YnpasneHue - uHtepgenc CAN

BbixogHasa mowHoCTb - 1000 BT

OpHa ceTb NnepeMeHHOro HanpsxeHus, 3d, 220 B, 400 (50)
My

Krigj - 0,87

YnpasrneHue - ontopene



000 000Co00Ng ®  BbixogHasa moLHocTb - 1200 Bt
@  [lBe ceTn nepeMeHHOro HanpsikeHusi, 220 B, 50 'y
@ Krij-o,87
®  YnpasreHue - ontopene n nHtepdenc RS485
® BbIxogHast MowWHOCTb - 1000 BT

® OpHa ceTb NepeMeHHoro HanpsxxeHns, 380 B
NIIN MOCTOSIHHOMO HanpsiXeHusi, 220 B

Krpg - 0,87

® YnpasreHue - ontopene n nHtepdenc RS485

®

® BbIixogHas mowHocTb - 1600 BT (230 B), 700 BT (28,5 B), 80 BT (80

B)
® [1Be ceTu NOCTOAHHOrO HanpsxeHus, 175 B + 320 B
® KnAa-o,85
® YnpasreHue - ontopene
® BbIxogHasa molHOCTL - 2500 BT
® OpHa ceTb NepeMeHHOro HanpsixeHus, 3¢, 380 B, 50 'y
@ KpAg-o,85
@ YnpasneHue - ontoperne



ArperaTtbl NMTaHNA NEPEMEHHbIM
HanpsaXxeHnem 400(50) 'y

[pegHa3HayeHbl AN NUTaHMs  annapaTtypbl U 0o6opyaooBaHus
NnepemMeHHbIM CTabunnmManpoBaHHbLIM HANPSKEHUEM.

BecnepebonHOCTb anekTponuTaHus obecnednBaeTcs NEPEKNYEHNEM C
OCHOBHOW CETU NMUTAHUSA Ha PE3EPBHYIO NNOO NUTAHMEM OT aKKyMYISAITOPHOW
batapen. YctponctBa npenHasHadeHbl Ana paboTbl B CIOXHbLIX YCITOBUSX
aKcnnyaraumm, MMerT HeBONbLUNE BENUYMHBI KOS dULUMEHTA HENTMHENHBIX
nckaxenmin (KHW), H13knM ypoBeHb paanornomex, obecneymsaoT paboTy Ha
TpaHC(POPMATOPHYO W  BbINPAMUTENBbHYKO Harpy3ky. OxnaxgeHue -
eCTECTBEHHOE, ONs M3Oenui, yCTaHaBMMBAEMbIX B CTOWKY - MPUTOYHO-
BbITS>)KHAA BEHTUNALMS.



®  BbixogHasa mowHocTb - 1200 Bt

@  [1Be ceTn NOCTOAHHOro HanpsxeHna 175 + 320 B nnun 380 (220) B, 50
My

@ Krg-o,s

®  BbIxogHasa MowHOCTb - 350 +700 BT
®  [1Be ceTn NOCTOAHHOro HanpsXxeHna 175 + 320 B

® Krg-o,7

®  BbIxogHas MowWwHOCTb - 1500 BT

®  Bpemsa pabotbl o1 Ab 5 MUH

®  OpHa ceTb NOCTOAHHOIO HanpsxeHunsa 175 + 320 B, Ab 48 B
@ Krg-o,81

—— ® BbixogHasa moLHocTb - 1500 BT
VNI ®  OpgHa ceTb NOCTOSIHHOIO HanpsikeHus 24 B
| N\ ® Kfg-o,8



BxogHoe HanpsxeHue - 2 cetn, 380 B

BbixogHoe HanpsikeHue - ogHodasHoe, 230 B, 400
My

BbixogHaga MowWwHOCTL - 15 kBT

Bbicokast HaAeXHOCTb 3a CHET ABYX
napannenbHbIX KaHANoOB 1 NUTaHMS OT ABYX CETEN

Kr4 - He meHee 0,8
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eCuUctemMbl ANArHOCTUKN U MOHUTOPUHIa
e[lnarHocTuka conpoTumeIieHnA N3oJiaunn

e MOHUTOPUHI aKKyMYNATOPHbIX BaTapei

e[lnarHoCcTuUKa TOKOnM pPOBOAHbIX KOMMyHVIKaLI,I/IlZ



CuncTeMbl KOHTPOMNSA U MOHUTOPUHTA
COMNPOTUBIEHNSA N30MNALUN

[MpenHa3Ha4eHbl AN ANEeKTPUYECKMX CETEN MNEePEMEHHOIN0 U MOCTOSIHHOIO
ToKa HanpsbkeHnem [0 400 B.  AganTuBHbl K W3MEHEHUIO TOMOMNOruu
anekTpuyeckon cetu. [lpMHUMN U3MEepeHust - HamnoXeHue Ha CeTb
3HaKoONepeMeHHOro MMMynbca HanpskeHust Benn4mHom 60+200 B.

[M03BONSAOT NPY HANMUYUN NN OTCYTCTBUN HANPSKEHMA UCTOYMHMKA NNTaHWS,
6e3 oTkn4YeHus noTpebuteneun:

N3MepATb obLLee CONMPOTMUBIIEHME N3ONSLIUN BCEN CETY;
N3MEPATbL COMPOTUBIEHUE N30NALNU NPUCOEONHEHUN;
onpenensTb NPUcCoegnHEHNE C NOBPEXOAEHHOW N30NSLUNEN;

OCYLLECTBMATb MOHUTOPUHT MpoLiecca CTapeHna n3onsaumnm
npucoeguHeHNn u BCen CeTu.



Cuncrtema KOHTPOSs U MOHUTOPUHra
COMNPOTUBIIEHUSA U30ONALUKN O CETEN NEPEMEHHOTIO
TOKa
HanpsixeHnem 0o 400 B

CoaepxuT: Bnok LieHTpanbHbIN, 6510KM 0BLLIErO KOHTPOSA CONPOTUBIEHUS
n3onauum ¢ mnnsTpaMmmn NogKNKYeHNs (N0 0AHOMY Ha KaXkabl y4acTokK); 6rioku
KOHTPONS CONPOTMBIEHMA U30NALUNN NPUCOEANHEHUI (KaXKabIn Ha 16 KaHarnoB),
npeobpasoBaTenu Toka yTe4vkm npucoegmHeHnin (No Yncny npnucoeanHeHni)

[onyctnmast eMKOCTb ceTu - 400 MKP
[onyctnmas eMKocTb maepos - 20 MKP
Tok Harpy3ku domaepos - 4o 1600 A
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[dnana3oH namepeHns odLuero conpoTUBNEHUS
N30MAUMN OTHOCUTENBHO 3eMIIUN - 5+400 KOM

® [duanasoH namepeHunst ConpoTUBNEHUA MN30NSLUY:
npucoeamnHeHnn - 5+-100 KOMm |



Cuncrema KOHTPOIa U MOHUTOPUHra CONpoTUBIEHUSA
n3onsumm ans cetem NoCToAHHOIro Toka
HanpsixeHnem 0o 400 B

CoaepxuT: Bnok LieHTpanbHbIN, 6r10KKM 0BLLIErO KOHTPOSA CONPOTUBEHUS
N3onaumMn ¢ PUNsTpamm NOAKMIYEHNS (MO OAHOMY Ha KaXKAbIW Y4aCTOK CETN),
Br10KM KOHTPOMS CONPOTUBIIEHUS U30MALUM NMPUCOEANHEHNI (B KaXKOOM 16
KaHarnoB), NnpeobpasoBaTeny Toka yTe4Ykn (No YNcny npucoeauHeHui)

[lonyctnmast eMKOCTb ceTu - 200 MKP

[lonyctumas eMKOCTb OTAEeNbHbIX dnaepos - 20
MK®D

® [nanasoH namepeHusi obLiero conpoTmBeHUs
n3onauum - 5+800 kOm

® [manasoH namepeHmsa conpoTUBREHNS N30NSLINN
npucoeamHeHnn - 5200 KOm




MHTennekTyanbHaa cuctemMa KOHTPOnS
COMPOTUBIIEHUA N30NALUN ONA CETEN MEPEMEHHOIO
(MOCTOAHHOrO) TOKa HanpsaXxeHuewm o 400 B.

Coaepxut:
® bnok oTtobpaxeHuns tHpopmauum;
® bnokn obuiero KOHTpPoNSA (NO YNCNY y4acTKOB);

® WHTennekTyanbHble 4aT4YMKMN TOKa YTEYKMN
npucoeanHEHNN (Mo YNCITY KOHTPOSTMPYEMbIX
npucoeanHeHnn).




CuncremMmbl MOHUTOPWUHIA U
ONarHOCTUKNU aKKYMYIATOPHbIX
baTtapen

[MpeaHa3Ha4veHbl ONa akKyMYnaTOPHbIX 6aTapen pasnnyHoro TMna n eMKoCTH

ObecneymnBatoT:
® KOHTPOSib NapamMeTpPoB OTAENbHbIX aKKYMYIATOPOB;
@ onpegereHne 3apagHon, paspagHoON M OCTaTOYHOM EMKOCTU;

© onpepeneHmne conpoTnBrieHNAa N3oJ1AUnn.




Cucrtema KOHTPOSiA U AUArHOCTUKU OOCITyKMBAEMBbIX
CBUHLOBO - KUCIOTHbIX Ab ¢ becrnpoBogHOW CBA3bIO

Copepxut:

NHTENNEeKTyarnbHble YCTPOUCTBA KOHTPOMS NapaMeTPOB akKyMynATOPOB
(Hanps>keHnsa, ypoBHSA U TeMNepaTypbl aNeKTponuTa)

YCTPOMCTBA KOHTPOSA TOKA, HANpsXXeHna u conpotuerneHnsa Ab oTHoCUTenbLHO
3emMnu

naHenbHbIN KOMMNLIOTEP

CBA3b MeXay 3eMeHTaMM - CMELLIaHHOro Tmna.
Obecne4vnBaeT 100% - KOHTPONb NApPaMETPOB
(HANpPSYKEHUS!, YPOBHSA, TeMnepaTypbl AreKTponuTa).
OnpenensieT ocTaToOYHYI EMKOCTb C
NOrpeLHOCTbIO 40 5 %; CONPOTUBIIEHUSA N30NALMN
ABb oTHOCUTENBHO 3eMNN.

l = -



Cuncrtema MOHUTOPUHIra n gnarHoctukm Ab ¢
becrnpoBOaHOWN CBA3bIO

I'IpeuHasHaqua Aand HeO6CJ'Iy)KVIBaeMbIX MOLLHbIX aKKYMYJITATOPHbIX GaTapePl
aBTOHOMHbIX OOBEKTOB.

CopepXxur:
YCTPOMCTBA KOHTPOSISA NapaMeTPOB akKyMYNATOPOB: HAMPSXXEHUSA U
Temnepartypbl akKymynsaTopa (Mo YMcny KOHTPOSbHbIX aKKyMynsiTOPOB)

6rok ynpasJieHNA (C KOHTpONeM TOoKa, HanpaAXXeHUs U CoNPOTUBNEHUS Ab
OTHOCUTESNBbHO 3EMIMN).

BbinonHeHa Ha ocHoBe 6eCnpOBOAHON CBA3M MeXAY SNeMeHTaMn CUCTEMBI.
ObecneunBaert:

KOHTPOSb NapaMeTpoB (HanpshKeHUsa n TemnepaTypbl akkymynaTopa)
KOHTPOSbHbIX akkymynatopos Ab v napametpos Ab;

onpeaeneHne octaTovyHOM eMKOCTU U BPEeMeHM [0 NosnHoro paspsaa Ab
C MOrpeLLHoCTbIo A0 10 % (anroputm MelikepTa



KomnnekT annapaTtypbl ANA nomcka 3aMblkaHUU B
Kabensx

CocrTaB: reHepaTop 3BYKOBOW YaCTOTbl MOLLHOCTbI0 1000 BA 1
KOMOWHMPOBaHHbLIN ABYXKaHaNbHbIW NPUEMHUK C
NHOYKUNOHHBIM OaT4YUKOM.

OneKTponuTaHue — ceTb NepeMeHHOoro Toka 220 B;
akkymynsitopHas 6arapes 12 B.

BbixogHou TOK reHepaTtopa nogaepkmpaeTcs Ha HEM3MEHHOM
YPOBHE MpPn CHUXKXEHNN COMNPOTUBIIEHNS HArpy3Kkn 40 KOPOTKOIO
3aMblKaHUA.

Kanan npuemHuka, paboTtatowmin Ha Yactote 1071 'y,
obecneymBaeT BbICOKYHO U3OUpaTENbHOCTL 3a CHET
NCMNONb30BaHNS ANIEKTPOMEXaHNYECKOro punstpa. KaHan
npuemMHuKa Ha YactoTte 50 [ M03BOSISET OCYLLECTBNATD
TpacCUpoOBKY KabesribHbIX JIMHUI NOA4 HanpsiKeHUEM.



eAneKTponpueoa cneunanbHOro HasHayeHus
o 5e3peuyKTopr||7| AreKkTponpmeo anda CUCtem CriexxeHnd, HaseaeHnAa N TAroBblX CUCTEM

e Manowymawmn MHOYKTOPHLIW 31IEKTPONPMBOL,

e bnoku ynpaBleHnda Ana aCMHXPOHHbIX MaJ1olyMALNX SHGKTpOﬂ,BMFaTeﬂeM



ManoLwymsaLmm cuioBou anNeKkTponpuneoa

O6nacTtn NPpUMEHEHUS:

BuHTOBbIE, BaKyyMHble, LEHTPOOEXHbIE BOOOOTNNBHbLIE HACOCHI,
HaCOCbl KOMMNPECCOPHbIX CTAHLUWIA U TMOPaBINKU

® becnepebonHOCTb - 3a CHET NUTAHUSA OT ABYX CETEN MOCTOAHHOIO UIn
NepeMeHHOro Toka

Bbicokmn Kl - oo 0,9
HacTpouka xapakTepucTumk nycka n octaHoBa
[MnaBHaga perynupoBka Yncna obopoTos

OxnaxaeHue - KOHBEKTUBHOE
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BcTpoeHHas cuctema amarHocTMpoBaHMUS




be3penyKTopHbIM 3NekTponpmneoa

Obnactn NnpUMeHeHns:

ONOMOMONO)

Kopa6eanb|e N Ha3eMHblE€ CUCTEMDbI CI1eXXeHUA N HaBeaeEHNA

Bbicokas TO4YHOCTb

Bbicokoe bbicTpogencTeme

ALanTuBHblE anropuTMbl yripaBreHuns nNpu nycke n octaHoBe
Bbicokast HaOeXXHOCTb U ANNTENbHbIN CPOK SKCMyaTaunm
Manasi cToMMoCTb U rabapuThl




ePenenHasn sawimta u aBTomaTmka
e PenenHas 3awinuta ceten NnocTossHHOro ToKa

e 3alLNTbI OT 3aMbIKaHNIN Ha 3EMJTIO
e Pe3epBHble 3alnTbl pacnpenenuTeribHbIX CETeN

e [1yroBble 3awntbl KPY



bbicTpoaencTByoLLME OYyroBble pernenHble 3alnThbl

i I'Ipe,qHa3Haqua ANnda OTKITIO4EHNA KOMIMTEKTHbIX

PO3-018

pacnpegenutenbHbiX ycTponcts (KPY) npn BO3HMKHOBEHUU
COMPOBOXAAKLLNXCA OTKPbLITOW 31IEKTPUYECKOU YO KOPOTKNX
3aMblKaHU BHYTPW OTCEKOB.

JlokanbHble YCTPOMCTBA UCMONb3YHTCA AN 3aLMThl OONHOYHbBIX
4Yeek, CeKLMM U rpynMnbl S4YEek.

KoHTponunpyeT cBETOBOM NOTOK B OTCeKax adeek KPY:
TpaHcopmMmaTopoB TOKa, KabenbHOW pasgenky, Belkntovarens,
MNPOXOAHbIX N30SIATOPOB, LUMHHOIO MOCTA.

°
°
°
°
°
°
°
°
°
)

TECT
PA3-017M
o P TY M cBPOC

i vangon

Q

e el



PeneunHble 3awmTbl ONmXHero n ganbHero
PE3EPBMNPOBAHNS

YCTpOnUCTBO aganTUBHOM 3aLlLUTLI NpeaHasHavYeHo angd
OarbHero pesepBnupoBaHns pernenHom 3allumnTbl BO3AYLHbIX
pagnanbHbIX U TPAH3UTHBLIX FIMHUA C OTBETBNEHUAMMU MPU
NOAKMNYEHNN K HUM TpaHCPopMaTopoB MOLLHOCTbIO 2,5+40

MBA o

OcobeHHOCTLI0 AaHHOM 3aLUNThI ABMAETCA ee aganTtaung Ll
- = |

K pexxMmy 3aLimiiaemon cetu L

B ycTpouncTtee npeaycmMoTpeHa BO3MOXHOCTb MU3MEHEHMUA

CTPYKTYPbI 3aLUUTbI M YCTaBOK 3aLLMThbl B AUANOrOBOM
pexunme




3aliuTta oT 3aMblKaHUW Ha 3eMJSTH0 B CETAX
HanpsiXeHmnem 6-35 kB

YcTpoucTtBa npeaHasHadeHbl Ansg 3aluTbl (CMrHanusauum) ot
3aMblKaHMW Ha 3EMII0 B CETSX C N30SIMPOBAHHOW HENTPATIbIO.

Yctpounctea tmna PHM npegHasHayeHbl Ang ceTen ¢
N30SIMPOBaAHHOW HEUTPATbLIO.

Yctpowncteo Tmna PEHOM npeaHasHayeHo ans cetemn ¢ niobbim
peXnmMomM paboTbl HEUTPanw.

KoHTponupytoT pasbl n MOAYyNN NEPBLIX N BbICLUUX
rAPMOHUYECKUX COCTaBMAOLWMX TOKa U HANPS)KEHNA HYNEBOW
nocnegoBaTenbHOCTW.

BbiaBNAKOT onacHble Ans 3alulaeMon CETU NepeHanpsiXXeHus _
NpY 3aMblKaHNAX Ha 3EMITI0 YEPES MNepeMeEXatoLLyoca ayry. . . ]
metoT 6r1oKk TeCTOBOro U yHKUNOHANBbHOIo KOHTPOMS. ik
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Hay4yHo-nccnenoBaTenbCKU UHCTUTYT QHEPreTUKn
FO>xHO-Poccunckoro rocyaapcTBEHHOMO NOSIMTEXHUYECKOTO YHUBEPCUTETA
(HoBo4epkacckoro NosIMTEXHUYECKOTO MHCTUTYTA)

[npekTop
LUynak BukTop 'puropbeBuy, K.T.H., npodyeccop
Ten. (8635) 22-28-12, 22-31-56, dakc. (8635) 24-80-68
e-mail: niesl.schul@gmail.com

[lnarHocTnpoBaHme conpoTUBAEHNSA N30NALNN HU3KOBOJSBLTHbBIX 3NTEKTPUYECKUX CETEN,
ANarHOCTUPOBAHME COCTOSIHUA akKKyMYNATOPHbIX baTtapen:
Hopavn AHaTtonun CtedaHoBuY, K.T.H. Ten. (8635) 22-28-01

Cuctembl 6ecnepebonHOro NMTaHUs U cTaTu4eckne npeodpasoBaTen NOCTOSIHHOIO U
NepeMeHHOro Toka:

KannuH Banepun Hukonaesuy, K.T.H. Ten. (8635) 22-27-03;
KOpuubiH AHApen Buktoposuy Ten. (8635) 22-27-51;

YcTponcTea pernenHon 3alunTbl 1 aBTOMaTUKN:
Haran Bnagnmup ViBaHoBwWY, O.T.H., npodeccop  Ten./ pakc (8635) 25-52-91;

346428, r. HoBouepkacck, PoctoBckomn 0bn., yn. lNpoceeweHus, 4. 132, a/sa 67
e-mail: niie.office@gmail.com WWwWw.niieng.ru



