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Hacrosiee pykoBoacTBO 10 3kcrutyatauuu (PD) copepKuT cBeneHus o Ha3Have-

HUU, KOHCTPYKIIMH, XapakTepucTukax TpaHcpopmatopoB Toka TOJI-10-11 (mamee —
«TtpanchopmMaTophl»), MpeAHA3HAYEHHBIX IS DJIEKTPOIHEPTEeTUKH, JJII ATOMHBIX

craniuit (AC) u ykazanusi, HEOOXOUMBIE JIJIsl IPABUIIBHOW UX DKCIUTyaTallUH.

1 HopmaTuBHBIE CCHUIKH

1.1 B HacrosmeM pyKOBOJCTBE IO 3KCIUTyaTalldd HCHOJIb30BAHBlI CCHUIKM HA
CJEAYIONIUE CTaHIapPThI:

['OCT 8.217-2003 I'CHU. Tpancdopmatopsl Toka. MeToauka MOBEPKHU.

I'OCT 9.014-78 EC3KC. BpemeHHass mpOTHBOKOPPO3WOHHAS 3allldTa W3/IEJIHI.
OO6mume TpeboBaHMs.

['OCT 1516.3-96 DnexkrpoobopyaoBaHUE MEPEMEHHOTO TOKA HA HAMPSDIKEHUS OT |
10 750 xB. TpeboBaHus K 3JIEKTPUYECKON MTPOYHOCTH H3OJIAIUU.

['OCT 3134-78 VYaiit-cnuput. TeXxHUYECKUE yCIOBHUS.

['OCT 4751-73 Poim-0ontel. TexHuueckue yCaoBHsl.

['OCT 7746-2015 TpauchopmaTtopsl Toka. OO1THE TEXHUYECKHUE YCIOBHS.

I'OCT 8865-93 Cuctemsl 31eKTprU4ecKo n3oJisiiuu. OueHKa HarpeBOCTOMKOCTH U
KJ1IacCcuUKaIs.

I'OCT 10877-76 Macno koncepBaunonHoe K-17. TexHuueckue yciaoBusl.

['OCT 15150-69 Mamunel, npuOOpbl M JPYrHe TEXHUUYECKUE U3ENHUA.
WcnonHenuss g pa3iMyHBIX KIMMaTU4YecKux pailioHoB. Kareropum, yciaoBus
AKCIUTyaTallK, XPAHEHUSI U TPAHCIIOPTUPOBAHUS B YACTH BO3ACHCTBUS KIIMMATUYECKHUX
(haKTOpPOB BHENTHEH CPEIBI.

I'OCT 15543.1-89 MU3aenust SAEKTPOTEXHUYECKHE U JIPYTH€ TEXHUYECKUE
uznenusi. OOmme TpeOOBaHMS B YACTH CTOMKOCTH K KIMMATUYECKUM BHEUTHUM
BO3JICUCTBYIOMUM (haKTOpam.

['OCT 23216-78 U3genust 35eKTPOTEXHUUECKHUE. XPAHEHUE, TPAHCIIOPTUPOBAHHE,
BpEMEHHas MPOTUBOKOPPO3HOHHAA 3aluTa, ynakoBka. O01mue TpeOoBaHUS U METO/b
VICIIBITAaHUU.

I'OCT 28779-90 Marepuansl SIEKTPOU3OJAILMOHHBIE TBEpable. MeToabl

onpCACIICHUA BOCINNIAMCHACMOCTH 110G BOBHeﬁCTBHeM HCTOYHHKA 3aXUTI'aHUA.
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I'OCT 30631-99 OO6uue TpeboBaHus K MalluHaM, MPUOOpaM U IPYTUM TEXHHUYE-

CKMM M3JEIHSAM B YacCTH CTOMKOCTHM K MEXaHWYECKHM BHEIIHUM BO3JEHCTBYIOLIUM
(dakTOpaM mpH SKCILTyaTallUu.

I'OCT 32137-2013 CoBMECTUMOCTh TE€XHMYECKHX CPEJICTB JJICKTPOMArHUTHAS.
TexHuueckue cpeacTBa Juisi aTOMHBIX CTaHIMA. TpeOOBaHMS U METO/IbI UCTIHITAHUH.

I'OCT 32144-2013 Dnextpuueckass 3Heprusi. COBMECTUMOCTh TEXHUYECKUX
CpencTB 3ieKTpoMarHuTHas. Hopmbl kadecTBa 3JEKTPUYECKON SHEPIHMH B CHCTEMAax
AIIEKTPOCHAOKEHUS 00IIEro Ha3HAYCHHUSI.

['OCT 33757-2016 IloanoHb! IIIOCKKE IepEBIHHBIE. TEXHUUECKHE YCIOBHUS.

I'OCT P 50648-94 CoBMecTHMOCTh TEXHHYECKHX CPEACTB AJIEKTPOMATHUTHAS.
Y CcTOWYMBOCTh K MATHUTHOMY TOJIFO MPOMBIIIEHHON 4acTOThl. TexHHuecKkue TpedoBa-
HUSI U METOJIbI MCTIBITAHU.

I'OCT P 51318.11-2006 CoBMECTUMOCTh TEXHUYECKHX CPEJICTB JICKTPOMATHUT-
Has. [Ipombinuiennsle, HayuHble, MeaunuHckue u ObiToBbie ([IHMB) BhICOKOUACTOT-
HbIE ycTporcTBa. Pagnonomexu nHaycTpuaibable. HOpMbI 1 METOBI N3MEPEHU.

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUH JIEKTPOOOOPYTIOBAHHUS.

[IpaBuna TEXHUYECKOW DOKCIUIyaTallud DJJIEKTPUYECKUX CTAaHLUUHM U CeTeu
Poccuiickon ®eneparun.

[IpaBuna 1no oxpaHe TpylJa @pU  3KCIUIyaTallUd  3JEKTPOYCTaHOBOK
(ot 24 wronsa 2013 1. Ne 328#H).

[TpaBuia TeXHUYECKON HKCILTyaTallMK 3JIEKTPOYCTAaHOBOK MOTpeOUTenei.

[IpaBuna ycTpoiicTBa 3J€KTpOyCTaHOBOK. Ce1bMO€E U3/IaHHE.

[IpaBuiia ycTpoiicTBa 3nekTpoyctaHoBoK. [llecroe nznanue.

HIT-001-15 O0ume nmomoxenus odeciieueHus 0€30IMacHOCTH ATOMHBIX CTAHIIHM.

HIT-031-01 Hopmbl pOEKTUPOBAHMS CEICMOCTOMKUX aTOMHBIX CTaHLUH.
2 TpeOoBanusi 6e30NMaACHOCTH

2.1 Ilpu npoBeaeHUH BceX pabOT JOJIKHBI BBIMOIHATHCS MTpaBUiia TEXHUKHU Oe3-
OMacHOCTH, AEHCTBYIOUIUE HA MPEANPUATUH, SKCIUTYaTUPYIOIIEM TPaHCPOPMATOPHI.
[Tpu moAroTOBKE K AKCIUTyaTalllH, IPU MPOBEACHUH TEXHUUYECKOTO 00CTy>KUBaHUS

(9MEKTPUYECKUX UCTIBITAHUM U IPYTUX padOT) JOJKHBI BHITOMHATHCS «IIpaBuna



ITT.671 213.031 PO
YCTPOMCTBA 3JIEKTPOYCTAaHOBOKY, «[IpaBuia mo oxpane Tpyja npu 3KCIUTyaTaluu

AIIEKTPOYCTAaHOBOK.
2.2  TpeGoBanus Ge30MmacHOCTH MpH MoBepke Tpanchopmaropos - o 'OCT 8.217.
2.3 BHUMAHHME! TIIPU DOKCIUIYATAIIMMA TPAHC®OPMATOPOB
HEOBXOJUMO NCKIIFOUUTH PASMBIKAHWUE BTOPUYHBIX OBMOTOK!
2.4 IlpousBonctBo paboT Ha TpaHcpopmaTopax Oe3 CHATHUS HAINPSHKEHUS C Mep-
BUYHON OOMOTKH HE JIOITYCKaeTCsl.
2.5 BapuaHT 3a3eMJICHUSI BTOPUYHBIX OOMOTOK OTpeAemseTcs MmoTpedureneM B

COOTBETCTBUU CO CXEMOU BTOPUYHBIX IPUCOECTUHEHUN TPAHCHOPMATOPOB.
3  Omnmucanue u padora TpancGpopmMaToposn

3.1 Haznauyenue TpancpopmMaTOpOB

3.1.1 TpauchopmaTopsl npenHa3HAYECHBI JIJIS MepeAadyd CUTHala U3MEPUTEIIbHON
uHbopMaIuu NpudopamM HU3MEPEHHUs, 3alIUThl, aBTOMAaTUKW, CUTHAIM3AIMN U yTpaBie-
HUS B JIEKTPUUECKHUX LIETSAX MEPEMEHHOr0 Toka yacToTtoi 50 I'm.

3.1.2 TpanchopmaTopsl MpeaHa3HAYEHBI AJI1 YCTAHOBKM B KOMILIEKTHBIE pacrpe-
nenurenbHble yerpoiictBa (KPY).

3.1.3 TpanchopMaTtopsl UMEIOT KIMMaTHYecKoe ucroiaHenue «Y XJI», kareroputo
pasmemienusa 2 no 'OCT 15150 u npenHasHadeHbl s SKCIUTyaTalMy B CIEAYIOIIHMX
YCIIOBHUSX:

- BBICOTA YCTAHOBKHU HaJl ypoBHEM Mops - He 6osiee 1000 M;

- BEpPXHEE 3HAYEHUE TEMIIEPaTypbl OKPYKAIOIIETO BO3/1yXa, C YYETOM IEperpena
Bo3ayxa BHyTpu KPVY, 50 °C;

- HWKHEE 3HAYEHUE TEMIIEPATypbl OKPYKAIOLIETO BO3/IyXa MPH AKCIUTyaTallid, OTHO-
CUTEJIbHAs BJIAKHOCTbh, JAaBJICHHUE BO3yXa - cornacHo HopMaM ['OCT 15543.1;

- OKpy’Karouiasi cpefia HEB3PBIBOOIIACHAS, HE COJEpIKalllas arpeCcCUBHBIX IMapOB B
KOHIIEHTpAIUAX, pa3pylIalonnX MeTauibl U u3oisinuio (atMocdepa Ttuma I mo
['OCT 15150);

- pabouee noJIoKeHHE TpaHC(HOPMATOPOB B MIPOCTPAHCTBE - JIHOOOE;



1IT.671 213.031 PO
- TpaHc(OpMaTOphl MNpPEeJHA3HAYEHbl ISl AKCIUTyaTallMM B 3JEKTPOYCTAHOBKaX,

MOJIBEPTaIOIIMXCS BO3JEHCTBUIO TPO30BBIX MEPEHANPSDKEHUM NMpU OOBIYHBIX Mepax
IPO303alIHUThI, U UMEIOT HOpMaJbHYI0 u30msnuio ypoBHs «6» mo 'OCT 1516.3 knacca
HarpeBoctoiikoctu «B» o I'OCT 8865 u knacca Bocmamensiemoctu FH (IIN) 1 mo
I'OCT 28779;

- TpaHc(hOpMaTOphl COOTBETCTBYIOT TPYIIE YCIOBHHA OSKCIulyatauuu M6 1o
I'OCT 30631;

- TpaHc(opMaTopbl CEHCMOCTOMKY MPU BO3ACHCTBUM 3eMIICTPSICEHUI NHTEHCHB-
HOCThIO 8 GamoB mo MSK-64 npu ypoBHE yCTaHOBKHU HaJ| HYJIEBOM oTMEeTKOM 110 70 M;

- TpaHchopMaTopsl, MpeaHa3HaueHHble il mocTaBku Ha AC, COOTBETCTBYIOT
kiaccy 6ezomacuoctu 2H (o cornmacoBanuio ¢ 3akasunkom), 3H, 4H mo HIT-001-15 u
IT xareropum cericmoctoiikoctu o HIT-031-01;

- TpaHc(hOpMaTOpbl COOTBETCTBYIOT TPEOOBAHHSM YCTOWYHMBOCTH K 3JIEKTPOMArHUT-
HbIM TIOME€XaM MpU BO3JCUCTBUM MATrHUTHOTO TIOJII MPOMBIIUICHHOM 4YacTOThI IO
['OCT P 50648, ycranoBneHHsM 1 rpyninsl ucnoiaHenus [V no 'OCT 32137,

- TpaHchOpMaTOphl YAOBIETBOPAIOT HOPMAaM HHIYCTPUAIBHBIX PaIHONOMEX,

yctanoBieHHbIM B 'OCT P 51318.11, knacc A, rpynmna 1.
3.2  TexHuYecKHe XapaKTEPUCTUKU

3.2.1 OcHoOBHbBIE TEXHUYECKUE XAPAKTEPUCTUKU MTPUBEACHBI B Ta0MIIE 1.

Tabnua 1
HaumeHnoBanue napamerpa 3HavyeHue
HomuHansHOE Hanpsiokenue, kB 10
HaunGounpmiee pabouee HanpsikeHue, KB 12
HomunanbpHas yactora nepeMeHHoro Toka, ' 50
HomuHanbHbIM BTOPUYHBINA TOK*, A 5

5, 10, 15, 20, 25, 30, 40, 50, 75, 80, 100, 150, 200,
250, 300, 400, 600, 750, 800, 1000, 1200, 1500, 2000

HomunanbHbI IepBUYHBIN TOK, A

KonndyecTBO BTOpUYHBIX 0OMOTOK 2

Knacc Tounoctu mo I'OCT 7746:

BTOPUYHOW OOMOTKH JIJIsI U3MEPECHHI 0,2S; 0,2; 0,5S; 0,5; 1
BTOPUYHOW OOMOTKH JIJIsI 3aIIUTHI 5P; 10P
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npu cos ¢ = 1
npu cos ¢ = 0,8 (Harpy3ka UHIYKTUBHO-aKTHBHAsI)

HaunmenoBanue napamerpa 3HayeHue
HomunanbHas BTopruyHas Harpyska, B-A:
BTOPUYHOM OOMOTKH U1 U3MEPEHUI
1;2;2,5

3;5;10; 15; 20; 25; 30

BTOPUYHONU OOMOTKH JIs 3alTUTHI
nipu cos ¢ = 0,8 (Harpy3ka WHIyKTHBHO-aKTHBHAs)

3;5;10; 15; 20; 25; 30

Homunansaas npeaciibHass KpaTHOCTb

BTOPUYHOW OOMOTKH JIJISI 3aIIUTHI**, HE MEHee 10
Homunanbueiii ko3¢ duiment OezonmacHocTu
NpUOOPOB BTOPUYHOM OOMOTKH ISl HM3MEpe-
HUR*** He Oomee, B Kilaccax TOYHOCTU TIPHU
HOMMHAJILHOM MIEPBUYHOM TOKE, A:
0,28;0,2; 0,58; 0,5; 1 5-400 10
0,2S; 0,2; 0,5S 10
0.5: 1 600-2000 15
OnHOCeKyHAHBIN TOK TEPMUYECKON CTOMKOCTH,
KA, Ip¥ HOMUHAJIBHOM NIEPBUYHOM TOKE, A:
5 0,40
10 0,78
15 1,20
20, 25 1,56
30 2,5
40 3,0
50 5,0
75 5,85
80 6,23
100 10,0
150 12,50
200, 250 20,0
300-2000 40,0
TOK 371eKTpOIMHAMUYECKON CTOMKOCTH, KA, TTpH
HOMUHAJILHOM TIEPBUYHOM TOKE, A:
5 1,00
10 1,97
15 3,00
20, 25 3,93
30 6,25
40 7,56
50 12,80
75 14,70
80 15,70
100 25,50
150 31,80
200, 250 51,00
300-2000 102,00
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[Tpumeuanus

1 * WzroTtoBieHue TpaHCHOPMATOPOB C HOMHHAIBHBIM BTOPUYHBIM TOKOM 1 A

YTOYHSIETCSI IIPH 3aKas3e.

2 ** 3HayeHWe HOMHUHAJIBHOW MpPEAENIbHON KPATHOCTH BTOPUYHOU OOMOTKH ISt
3aIMThI IPUBEICHO IPH HOMUHAJIBHON BTOPUYHOU Harpy3ke 15 B-A.

3 *** 3gayeHne HOMUHAIBHOTO KO3 (uIMeHTa 6€30MacCHOCTH MPUOOPOB BTOPUUHON
0OMOTKH JI U3MEPEHUI MPUBEACHO NMPU HOMUHATILHON BTOpUUHOM Harpy3ke 10 B-A.

4 Knaccel TOyHOCTHM, 3HAau€HUST HOMHUHAIBHBIX BTOPUYHBIX HArpy3ok,
HOMUHAJIBHOW TpPENeIbHOM KpPAaTHOCTH BTOPUYHBIX OOMOTOK JUIsl 3alllUThl U
HOMHUHAJIBHOTO KOod(pduiineHTa 0e30MacHOCTH NPUOOPOB BTOPUYHBIX OOMOTOK IS
VU3MEPEHUN YTOUHSIOTCS B 3aKas3e.

5 TpanchopmaTopbl MOTYT U3TOTAaBIMBATHCA C BHIBOJAMU BTOPUYHBIX OOMOTOK M3
rMOKOTO0  MHOTOXWJIBHOTO — MpoBoja. JliuHA  BBIBOJOB  BTOPHYHBIX  OOMOTOK

OTrOBapnBaCTCA B 3aKa3c.

3.2.2 HauOGonbmuii pabouunii MepBUYHBIN TOK MPUBEJIEH B TaOIUIIEC 2.

Tabmuma 2
HomunanbsHbli Haubonpmmii pabounii
TIEPBUYHBIN TOK, A TIEPBUYHBIN TOK, A
5 5
10 10
15 16
20 20
25 25
30 32
40 40
50 50
75 80
80 80
100 100
150 160
200 200
250 250
300 320
400 400
600 630
750 800
800 800
1000 1000
1200 1250
1500 1600
2000 2000
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3.2.3 PacueTHble 3HAUE€HUS CONPOTHUBIIEHUSI BTOPUYHBIX OOMOTOK IIOCTOSSHHOMY

TOKY IIPUBEICHBI B TabuIIe 3.

Ta6numa 3
HomunanbHbIH Ucnonuenune ComnpoTuBiieHrE 0OMOTOK
NEPBUYHBIN TOK, A BTOPUYHOM OOMOTKH IIOCTOSIHHOMY TOKY, OM
5-30; 50; 75; 100; 150; 0.25;0.2; 0,55 0,064
300 0,5 0,07
5P; 10P 0,1
0,2S;0,2; 0,58 0,1
40; 80; 200; 400 0,5 0,085
5P; 10P 0,14
0,2S;0,2; 0,58 0,12
250 0,5 0,11
5P; 10P 0,18
0,2S;0,2; 0,5S; 0,5 0,14
600 5P; 10P 0,22
0,2S;0,2; 0,5S 0,11
750 0,5 0,17
5P; 10P 0,16
0,2S;0,2; 0,58 0,11
800 0,5 0,18
5P; 10P 0,2
0,2S;0,2; 0,58 0,14
1000 0,5; 5P; 10P 0,23
0,2S;0,2; 0,5S; 0,5 0,2
1200 5P; 10P 0,26
0,2S;0,2; 0,5S; 0,5 0,26
1500 5P; 10P 0,42
0,2S; 0,2; 0,5S; 0,5 0,34
2000 5P; 10P 0,56

3.2.4 Crpyktypa yCJIOBHOrO 0003HaUY€HHS TpaHCHOPMATOPOB IMpHBEACHA B MPHU-
JI0KEeHUU A.

3.2.5 PacyeTHble 3HaYEHUSI HOMUHAJILHOM MpEeIbHOW KPATHOCTH BTOPUUYHBIX 00-
MOTOK JJIsl 3aIlIUThl B 3aBUCUMOCTH OT HOMUHAJIbHOW BTOPUYHOM HAarpy3KH MPUBEICHBI
B IIPUJIOKEHUU b.

3.3 VYcrpoiicTBO

3.3.1 TpauchopmaTopbl BHIIIOJHEHBI B BHUJI€ ONMOPHOW KOHCTPYKIMH. TpaHcdop-
MaTOpPBI COIEPKAT MArHUTOIIPOBO/IBI, IEPBUYHYIO U BTOPUYHBIE OOMOTKH.

Kamnaﬂ BTOpHUYHAsA 00MOTKa HaxogWTCA Ha CBOEM MArHUTOIIPOBO/JC.



ITT.671 213.031 PO
3.3.2 O6MoTKa, IpeaHa3HaueHHAs I U3MEPEHUS U y4eTa dJIEKTPOIHEPTruu, 000-

3Hauaercs Nel; oOMOTKa JJIsi MUTAHMS LENed 3alUThl, aBTOMAaTUKU, CUTHAIM3AIUN U
ynpaBieHus - Ne2.

[Ipu ucnomnenun tpancdopmatopos 0,25(0,2;0,5S;0,5;1)/0,25(0,2;0,5S;0,5; 1)
o0e BTOpUYHBbIE OOMOTKHM TMpEIHA3HAYCHBI JJII U3MEPEHUS U y4eTa 3JICKTPOIHEPTHH,
npu ucnonHenuu Tpanchopmaropo SP(10P)/5P(10P) oGe BTopuuHBIE OOMOTKH
MpeIHa3HAYECHBI JUIsl 3aIUTHI.

3.3.3 Ilpu 3akaze TpancPOpMaTOpPOB C HECTAHAAPTHHIM HAOOPOM KATYIIEK II0
KJlaccaM TOYHOCTH, Ha3Hau€HHEe OOMOTOK YyKa3aHO B MAaCIOpTe Ha M3/eliue U Ha Tal-
JIMYKE TEXHUYECKUX JAHHBIX.

3.3.4 IlepBuuHas u BTOpUYHBIE OOMOTKU TPAHC(HOPMATOPOB 3ATUTHI SMOKCHUIHBIM
KOMITayHJOM, 4YTO OOECIEUYMBAET AJIEKTPUUECKYIO H3O0JLMIO U 3alIUTy OOMOTOK OT
POHUKHOBEHUS BJIard M1 MEXaHUYECKUX MOBPEKACHUM.

3.3.5 Jlns kpemienus TpancopmMaropa B TUTOM OJIOKE HA OMOPHOM MOBEPXHOCTH
UMeI0OTCs 6 BTYJIOK C pe3b00BBIMU OTBEPCTHUSIMHU.

3.3.6 BbIBO/BI BTOPUYHBIX OOMOTOK PACIIONOKEHBI B HUKHEHN YacTu TpaHchopma-
TopoB. Y TpancpopmatopoB Toka TOJI-10-11.1(19) BeIBOABI BTOPUYHBIX OOMOTOK BHI-
NOJHEHBl JJIsi TOACOCAMHEHHsS MPOBOAOB CHH3Y, a y TpaHcpopMaTopoB TOKa
TOJI-10-11.2(20) - cBepxy.

3.3.7 T'abaputHble, YCTAaHOBOYHBIE, MPUCOCIAUHUTEIBHBIE pa3Mepbl U Macca

TpaHC(hHOPMATOPOB MPUBEICHBI B TIPIIIOKEHUH B.
3.4 MapxkupoBka

3.4.1 BpiBosbI IEpBUYHON 0OMOTKM 0003HaueHsl JI1 u JI2.

3.4.2 BpiBonabl BTOpUYHONW OOMOTKH AJisi u3MepeHur obo3znauatorcs 1M1 u 112,
00MOTKH Juts 3amuThl - 211 u 212.

3.4.3 Ha tpancdopmaTopax mMeercs TaOIUYKAa TEXHUYECKUX JAHHBIX C TMPEIy-

NpeKIAr0Ie HAAMUChIO O HAPSDKEHUU Ha PA30MKHYTBIX BTOPUYHBIX OOMOTKAX.
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4  Dxkcmiayaranusi TpaicopMaTopoB

4.1 TloarortoBka TpaHCPOPMATOPOB K IKCIUTyaTALUN

4.1.1 IlIpu ycranoBke TpanchpopmaropoB B KPY nomxHbI ObITh IPOBEACHDI:

- yIajieHue KOHCEpPBHUPYIOUIEH CMa3KM M OYMCTKa TpaHchopmaTopa OT MbUIM U
IPsI3M CyXOW BETOLIBIO, HE OCTABJIIOLIEH BOPCAa WM CMOYEHHOM B YAaWUT - CIIMPUTE
I'OCT 3134;

- BHEWIHUK OCMOTp JJIs1 IPOBEPKU OTCYTCTBUS TPELIMH U CKOJIOB M30JISILIUU, KOP-
pPO3UM HAa METAIUTMYECKUX JECTAAX.

4.1.2 Tlpu pasmemenuun TpanchopmatopoB B KPVY, paccrosiHue mexay ocsiMu co-
cenHux (a3 JOJDKHO COCTaBIAThH: Al TpaHcopmaropoB Toka TOJI-10-11.1(2) (6e3
U30JSIIMOHHBIX 0apbepoB) He MeHee 200 MM, OHO MOXKET ObITh yMeHbIEeHO 10 180 MM
IIPpU NPUMEHEHUH H30JISIUOHHBIX MEPEropofOK M3 CTEKJIOTEKCTOJMTA TOJIIMHON HE
menee 4 Mm; 11t TpancopmaropoB Toka TOJI-10-11.19(20) (¢ uzonsmoHHBIMEA OAPb-
epamu) MeHee 148 Mm, IpH yCIOBUU U30JIMPOBKY IIHMH 33 rabapuToM TpaHchopmaropa.

4.1.3 JlomkHbl OBITH MPOBEJIEHBI HUCMBITAHUS B OOBEME, YCTAHOBJIECHHOM IIpe-
npustuem-usrorosureneM KPY n HopmatuBHOM nokymenTanuen Ha KPY.

Mertonbl ucnbiTaHui TpancpopMaTopoB J0KHBI cooTBeTcTBOBaTH ' OCT 7746.

[Ipu ucneiTanusax tpanchopmaTopoB, n0 yctaHoBku B KPY wmnm B ero cocrase,
JOMYCKAEeTCsl OJHOKPAaTHOE MCHBITAHHE DIIEKTPUUYECKOW MNPOYHOCTH  M3OJSLUU
TpaHchHOPMATOPOB HAMPSKEHUEM MPOMBINLIEHHOUN yacToThl 42 kKB B TeueHue 1 MuH.

B ocranbHbBIX Cllydasx MCOBITATEIbHOE HAMPSDKEHHUE MEPBUYHON OOMOTKHU JTOJIKHO
cocTaBisATh 37,8 kB npu BeIAEpKKE BPEMEHU - | MUH.

4.1.4 TInomOupoBaHUE BBIBOJIOB BTOPUYHOW H3MEPUTEIHLHON OOMOTKH MPOU3BO-
JUTCSI TIOCJIE MOHTa)Ka BTOPUYHBIX COETMHEHUHN YITOJIHOMOUYEHHOM Ha 3TO CIIYXO00i1.

4.1.5 VYcunue npu 3aKpydyuBaHUM OOJITOB BO BTYJIKM Ha OMOPHOW MOBEPXHOCTU

TOJDKHO OBITh (25£3) H-M., B oTBepcTHSI MepBUUHON 0OOMOTKH - (45+2) H-Mm.

4.2 DKcrutyaTalMOHHBIE OIpaHUYEHUS
4.2.1 DxcrutyaTtanus TpaHc(OpMaTOPOB JOKHA NMPOU3BOJIUTHCS B COOTBETCTBUU

¢ «I[IpaBunamu ycTpocTBa 3IEKTPOYCTAaHOBOK», «IIpaBunamm TEXHMYECKOM JKCILTya-

10
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TalUU AJIEKTPOYCTAaHOBOK MoTpeOutenei», «llpaBunamMu TeXHMYECKON SKCILTyaTalluu

AJIEKTPUYECKUX CTAaHUMM U ceTer Poccurickon denepanumny.

4.2.2 HaubGonpiiee padouee HaNpsKeHHE, BTOPUYHBIE HATPY3KH U TOKU KOPOTKO-
IO 3aMbIKaHUS HE TOJDKHBI IPEBBIIIATh 3HAUECHUH, YKa3aHHbIX B 3.2.1.

HaubGonbimmii pabounii TOK He JOJKEH MPEBBIIIATh 3HAYCHUN, YKa3aHHBIX B 3.2.2.

4.2.3 JlomyckaeTcs KpaTKOBpEeMEHHOE, He Oosiee 2 4acoB B HEJENIO, MOBBIIICHHUE
NEPBUYHOr0 Toka Ha 20 % MO OTHOLIEHHUIO K HauOoJbIIeMy paboueMy TOKY.

4.2.4 KauecTBo 3JIEKTPOIHEPTHH JIOTDKHO COOTBETCTBOBAThH TpeboBanusim ['OCT 32144,

S Ilosepka TpancpopmaTropos
5.1 Tpanchopmaropsl Toka noBepsitorcsi B cootBerctBuu ¢ ['OCT 8.217. Un-
TepBaJ MEXy nHoBepkamu 16 jer.
6 Texnudeckoe 00Cay:KUBAHME

6.1 Ilpu TexHUYECKOM OOCITYKUBAHUH MMPOBOMATCS CICAYIOIINE PaOOTHI:

OUYHMCTKA TPaHC(HOPMATOPOB OT MBLUIN U TPSI3U;

BHEILIHUNA OCMOTpP TPaHC(HOPMATOPOB JIJIsi TPOBEPKU OTCYTCTBUS HA MIOBEPXHOCTU

H30JIUU TPCIIUH U CKOJIOB,

IpOBepKa KperuieHus TpaHc(hopMaTopoB;

IMPOBCPKA HAJICKHOCTU KOHTAKTHBIX COGI[HH@HHﬁ;

UCIIBITaHUs, 00bEM U HOPMBI KOTOpPbIX ycTaHoBJIeHbI Pl 34.45-51-300-97.
Meronpl WCHBITAHUW - B COOTBETCTBMM C «lIpaBunamMu TeXHUYECKOU
AKCIUTyaTallMU SJIEKTPUUYECKUX CTaHUUM M ceted PD» U ¢ ydeToM JOMOIHUTEIBHBIX
yKa3aHui HacTosiero PO.

6.2 PaboThl MO TEXHUYECKOMY OOCIIYKHBAHHUIO CJIEAYET MPOBOJIUTH B CPOKH,
YCTaHOBJICHHBIE JJIS1 YCTPOUCTB, B KOTOPOM SKCILUTYaTUPYIOTCS TpaHC(POPMATOPHI.

6.3 VYkazaHus U peKOMEHJALMU M0 METOAAM IMPOBEACHUS UCTIBITAHUN U OLICHKE
UX PE3YJIbTATOB:

- IIPU OPOBEIECHUN HUCIBITAHUMN AIEKTPUYECKOW MPOYHOCTH M30JIALMU NEPBUYHON
00MOTKH, HAIPsIKEHUE TIPUKIIAJIBIBACTCS MEXITY COCIMHEHHBIMU BBIBOJAMU OOMOTKH U
3aKOPOYCHHBIMH U 3a3€MJICHHBIMH BBIBOJIAMU BTOPUYHBIX OOMOTOK;

- IIPHU UCIIBITAHUU HU30JIOUU BTOPHUYHBIX O6MOTOK, HAIIpsHKCHUEC IMMPUKIAAbIBACTCA
11
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K COCIMHEHHBIM BMECTE BBIBOAAM KaXKIOW M3 OOMOTOK IIPU 3aKOPOUEHHBIX M 3a3€M-

JICHHBIX BBIBOJAX JIPYrOif OOMOTKHU;

- MPU U3MEPEHUH CONMPOTHUBICHUS M30JSAIUU OOMOTOK METAOMMETP MPUCOEIUHS-
eTcs TaKuM ke 00pa3oM, Kak HCIBITaTeNbHBINA TpaHC(hOpPMATOp MPHU UCHIBITAHUH SJIEK-
TPUUECKOIN MPOUYHOCTH U30JISAIHH;

- W3MEpEeHHe TOKa HaMarHWYMBAaHUS BTOPHUYHBIX OOMOTOK JJIsl 3aIIUTHI JOJKHO
MPOU3BOAUTHCS MPHU 3HAUCHUAX HANPSIKEHUH, YKa3aHHBIX B TabnuIe 4;

- pacueTHOe HampsDKEHHE IS MPOBEPKH KOdpUIMeHTa 6e301macHOCTH MpUuOOopoB
0OMOTOK JJIsl U3MEPEHHUS IPUBEICHO B Tabnuiie 5;

- pacueTHOe 3HaUYEHHUE HANPSDHKEHUS U CHATHS BOJIbT-aMIIEPHON XapaKTepUCTUKU
0OMOTOK /ISl U3MEPEHHUS IPUBEICHO B Tabnuiie 6;

- JUIS U3MEpEeHHs] TOKOB HaMarHMYMBaHUS K HCIBITYEMOW BTOpUYHOW OOMOTKe,
IpU Pa30MKHYTON NMEPBUYHON LIETIH, TPUKIAIbIBACTCS HAIMpsDKEHHUE, yKa3aHHOE B Tal-
muuax 4, 5 u 6. [Ipu 5TOM 10JKEeH NCIOIB30BATHCS BOJIBTMETP 3 (DEKTUBHBIX 3HAUCHUI

kjacca TouHocTH 0,5 ¢ BXOAHBIM conpoTuBiieHHeM He MeHee 10 MOwm.

Ta0muma 4
HomuHanbeHbII
. PacuerHoe Hanpspkenue*, B
NEPBUYHBIN TOK, A
5-30; 50; 75; 100; 150; 300 34
40; 80; 200; 400 36
250; 600 40
750 39
800 41
1000 43
1200 48
1500 56
2000 70
[Tpumeuanwue - * [Ipu HOMHUHATBHOI BTOpHYHON Harpyske 15 B-A.
Tabnuna 5
. Pacuetnoe nanpspkenue*, B,
HomunanbeHbIi
. A B KJIacce TOYHOCTHU
HEPBUYHBIN TOK, 0.25. 0.35. 0.2 | 051
5-30; 50; 75; 100; 150; 300 23
40; 80; 200; 250; 400 25
600 27 42
750; 800 26 45
1000 28 52
1200 35 48
1500 40 55
2000 43 67

[Tpumeuanwue - * [Ipu HoMHUHANTBHON BTOpHYHOM Harpy3ke 10 B-A.

12
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Tabmura 6
HomunanbHbIH
N Kitace Tounoctn Pacuetrnoe nanpsixenue, B
NEPBUYHBIN TOK, A
5-2000 0,2S; 0,2; 0,58S; 0,5; 1 4,5

3HaYeHUs UCTIBITATEIBHBIX HAIPSHKEHUH JU1 IPOBEICHUS UCTIBITAHUMN JIeKTprUYe-
CKOM MTPOYHOCTH M30JISAIIMN TIEPBUIHON U BTOPUYHBIX OOMOTOK, COTIPOTUBIICHUS U30JISITUU
00OMOTOK ¥ U3MEPEHHbIE 3HAYEHHSI TOKOB HAMarHWYMBAaHUS BTOPUYHBIX OOMOTOK MPHU
HaNpsLKEHUSIX, IPUBEACHHBIX B TA0IUIax 4 U 6, yKa3bIBalOTCS B MACTIOPTE HA U3/IEITHE.

6.4 TpanchopmaTopbl HEPEMOHTONPUTOAHBI. [IpU HECOOTBETCTBUU TEXHHYE-
CKHX TapameTpoB TpaHchopmaTopoB HacTosiemy PO, TpancopmaTopbl HEOOX0AUMO

3aMEHHUT.
7 TpeboBaHuA K NOATOTOBKE MEPCOHAIA

7.1 Ilpu ycranoBke tpanchopmatopoB B KPY pabGoTsl m0KHBI TPOBOIUTHCS
noJl pykoBojacTBoM U HaOmonenueM UTP paGounmu, oOydeHHBIMH BBIMOJHEHHUIO He-
00XOAMMBIX OTEpaluii ¥ UMEIOIIMMHU KBaTHU(PUKAIIMOHHBIN pa3psi He HUxKe 3.

7.2 Ilpu TexHU4YeCKOM OOCTYKMBAHUU TPAHCPOPMATOPOB U MPOBEACHUU UCTIBI-
TaHW PabOTHI JOJHKHBI MPOBOJUTHCS OOYUYEHHBIM MEPCOHAIOM, MPOMICAIINM CIELH-
aJIbHYIO0 TIOJITOTOBKY M CTaKUPOBKY U JIOMYIIEHHBIE K MPOBEICHUIO UCIIBITAHUN B JIEH-
CTBYIOILEH 3JIEKTPOYCTAHOBKE.

bpuraga, mnpoBopasmias TeXHUYECKOE OOCITYXMBaHHE M HWCHbITAaHHE, OJDKHA
COCTOSITh HE MEHEE YEeM U3 JIBYX UEJIOBEK, U3 KOTOPBIX MPOU3BOIUTEND PabOT TOJIKEH
UMETh KBaIM(UKAMOHHYIO TpPYHIy IO 3jeKkTpoOe3omacHocTH He Hmwke [V, a

OCTaJIbHBIC WIeHbI Opuraabl - He Huxe 1.
8 VYmnakoska. XpaHnenue

8.1 TpauchopmaTopbl OTIPABISAIOTCS C MPEANPUATHS - U3TOTOBUTEINSA B TAPHBIX
SIIIMKAaX WIM KOHTEHHEpax.

8.2 Jlo ycranoBku B KPY Tpanchopmatopbl MTOMKHBI XpaHUTHCS B YCIOBHSX,
cooTBeTCTBYIOIMX ycinoBusM xpaHeHus S 'OCT 15150.

8.3  Ilpu xpaneHuu TpaHchopMaTopoB O€3 Tapbl JOJIKHBI OBITH MIPUHSTHI MEPHI
IPOTUB BO3MOKHBIX TOBPEKIACHUM.

8.4  Cpok 3ammThl TpaHCHOPMATOPOB KOHCEPBAILIMOHHON CMa3KOM, HAHECEHHOM

Ha NPCAINPHUATHH - U3TOTOBHUTCIIC, COCTABJILICT TPHU I'O/J4.
13
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Cpok ucumcigercs OT AaTbl KOHCEPBALMY, YKA3aHHOW B MMACIIOPTE HA U3/EIIHE.

[lo wucTedeHMM  yKa3aHHOTO CpOKa  METaJUIMYeCKHe YacTH  IOJJIeKAT
MEPEKOHCEPBAIMU C TPEABAPUTEIbHBIM yIAIICHUEM CTAPO KOHCEPBALIMOHHOW CMAa3KH.
Konceppanuto nposogute 1o I['OCT 9.014 xkoncepBauroHHbiM MacioMm K-17
['OCT 10877 wnu npyrum meroaom u3 npeaycmorpensbix ['OCT 23216.

9 TpaHcnopTHUpoBaHue

9.1 TpaucnoptupoBanue TpaHcHOPMATOPOB BO3ZMOKHO JIFOOBIM 3aKPHITHIM BHU-
JIOM TpaHCIopTa B yciaoBusaX TpaHcnoptupoBanus JK cormacno 'OCT 23216.

9.2 JlomyckaeTcsl TpaHCIIOPTUPOBaHKUE TpaHCHOpMaTOpOB O€3 UHAUBUAYATHHON
YIIAKOBKM B KOHTEWHEpax W 3aKphIThIX aBToMammHax. Ilpu sToM Tpanchopmaropsl
JIOJKHBI OBITh KECTKO 3aKpEIUIEHBbI IEPEBIHHBIMUA OpyCKaMu, WK C MIOMOILBIO APYTUX
CPEICTB Ha MECTE YCTAaHOBKHU C 3a30poM He MeHee 10 MM Mexy TpaHc(hopMaTopaMu.

9.3  TpaHcnoOpTUpOBAaHKE B CaMOJIETaX JOJDKHO MPOBOJUTHCS B OTAINIMBAEMBIX
repPMETU3NPOBAHHBIX OTCEKAX.

9.4 Tlorpy3ky, TOCTaBKYy U BBITPY3KYy TpaHC(HOPMATOPOB PEKOMEHAYETCS IPOU3-
BOJUTH C YKPYIIHEHUEM I'PY30BBIX MECT — B TPAHCIIOPTHBIX MakeTax. sl makeTupoBa-
HUS IPUMEHSATH AepeBsiHHble noaaoHbl o 'OCT 33757.

9.5 KiumaTtnueckue (GpakTopsl MpU TPAHCHOPTUPOBAHUU JOJHKHBI COOTBETCTBO-
BaTh ycioBusM xpanenus: S 'OCT 15150.

9.6 Ilpu TpaHCIIOPTUPOBAHUHU JOJKHBI OBITH NMPUHATHI MEPHI NPOTUB BO3MOX-
HBIX [IOBPEXKICHUM.

9.7 Jlns mombema M MepeMEeIeHHs] TPaHCPOPMATOPOB UCIOIb30BaTh PE3HOOBBIC
orBepctus M12 B BbIBOJaxX NEpBUYHON OOMOTKHM (mpuiiokeHue B), BBepHYB B HUX,
npeaBaputenbHo, peiM - 60Tl [OCT 4751. PpiM - GOnTHl B KOMIUJIEKT MOCTABKH HE
BXOJIAT.

10 Yrunamzanus

10.1 Ilpu TpaHCIOPTUPOBAHUU, XPAHEHUH, IKCILTyaTAllUH, UCTIBITAHUU U

yTHJIM3aIUU TpaHC(HOPMATOPhI HE MPEACTABIISIIOT Bpea sl OKPYKaroIIe
Cpebl U 3I0POBbS YEIOBEKA.

10.2 Ilocne okoHYaHUs CpOKaA CIY>KOBI TpaHC(HOPMATOPHI MOJJIEKAT CIIUCAHUIO U
YTUJIA3ALHH.

[Tpu yTrnu3anuu A0KHBI ObITH BBITTOJIHEHBI CIEIYIONINE PEKOMEHAAINY:

- METAJJTHYECKHUE COCTaBHBIE YACTH TpaHcpopMaTopa (Melib, CTajb
AIIEKTPOTEXHUYECKAs M KOHCTPYKITMOHHAS ), BRICBOOOXKICHHBIE MEXaHUYECKUM ITYTEM,
JOJIKHBI OBITH C/IaHbI HA MPEIIPUSATHS N0 epepadbOoTKe BETHBIX U YEPHBIX METAIIOB;

- (hparMeHTHI TUTOM M30JAINHU (TTACTMACCHI), KAPTOH U IPYTHE U30JISIIUOHHBIC
MaTepualibl OTIPABUThH HA MOJIUTOH TBEPABIX OBITOBBIX OTXO/IOB.

14
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[Ipunoxenue A
(obs13aTenbHOR)
Crpykrypa ycioBHoro obo3Hadenus tpancpopmaropos TOJI - 10 - 11
T O J -10 -11 . X - X -X /X - X / X X 2

Kareropus pasmeuenus
o 'OCT 15150

Knmumatnueckoe ucnonHeHue
o 'OCT 15150

Homunanbabii
BTOPUYHBIN TOK, A

HomunanbHabii
MEPBUYHBIN TOK, A

Knacc tounoctu 0oM. No 2

Knacc tounoctu 00M. No 1

KonmuecTBo BTOPUYHBIX
obmoTok, mT. (1 wim 2)

KoHCTpyKTHBHOE HCTIOJIHEHNE
B COOTBETCTBUU ¢ Tabmuien A.1

Howmep pazpaboTku™

HomuuaneHOE Hanpsokenue, kKB

C nutoii n3oaanuen

OnopHbIi

Tpanchopmarop Toka

[Ipumeuanue - * [IpucBauBaercs npu pazpaboTKe HOBOTO U3/ UM MOJIEPHU3ALINU CYIIECTBYIOIIETO U3EHs,
CBSI3aHHOU C U3MEHEHUEM JIMThEBON (hOPMBI, UMEET CKBO3HOM MOPSIIOK.
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Tadmuma A.1

OkoHYaHME TPUIOXKEHUS A

KOHCTpYKTI/IBHOC HCITIOJIHEHUE B COOTBECTCTBHUHU
C pacCiiOJOXKCHUEM BbIBOJOB BTOPUYHBIX 0OMOTOK

Ha ONIOPHOU

HE Ha OMOPHOMN

3HaueHne

OBEPXHOCTHU MOBEPXHOCTH
1 2 06a30B0€ KOHCTPYKTUBHOE HUCIIOJIHEHUE
19 20 C M30JISILIMOHHBIMU OapbepaMu
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[Tpunoxenue b
(cripaBOYHOE)
PacueTHbIe 3HaUEHNSI HOMUHAIBHOMN TIPEACIIBHON KPATHOCTH BTOPUYHBIX OOMOTOK
JUTS 3aIUTHI B 3aBUCUMOCTH OT HOMHHAJIBHOM BTOPUYHOM HArpy3Ku
B knaccax Tounoctu 5P u 10P

Tabmuma b.1
HomMunanwHas
BTOpUYHAs HArPY3Ka, 3 5 10 15 20 30 40 50
B-A
Kos¢puument Tpanc- HomuHnanpHas npenenbHas KpaTHOCTD
¢dopmarun
(5-30)/5; 50/5; 75/5; 8 21
100/5; 150/5; 300/5 13 75 5 4 3
40/5; 80/5;200/5; | o | ’
400/5;
250/5 27 | 22 | 15 g 6 5 4
600/5
750/5 Sl el IR ER R I X 5,5 ! 3,5
800/5 23 | 19 ’ 4,5 ’
1000/5 21 18
1200/5 20 | 175 | %0 5 6 > 4
1500/5 18 | 16 12 5
2000/5 13 9 7,5 6 5

17
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[Tpunoxenue B

(o0s3aTenbHOC)
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OcmansHoe oM pucisok B 1

Pucimox B4
JcmanisHoe oM pucyHox B3

affmomax ozobasufoemen & soxaze
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ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropog +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

cauT: cztt.pro-solution.ru| an. noyrta: ctz@pro-solution.ru

Mo Bonpocam npoaax u noaaepxku obpawantecs:

KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Tuneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.Horopopg +7 (831) 200-34-65

HoBocnbupck +7 (383) 235-95-48
Owmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeH6ypr +7 (3532) 48-64-35
Mehsa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

Poctos-Ha-[loHy +7 (863) 309-14-65

PsisaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkT-lNeTepbypr +7 (812) 660-57-09

Caparos +7 (845) 239-86-35

TenedoH: 8 800 511 88 70

Coun +7 (862) 279-22-65
CraBponornb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TtomeHb +7 (3452) 56-94-75
YnbsiHoBck +7 (8422) 42-51-95
Ypa +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YenabuHck +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35



