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OCHOBHbIE CBEOEHNYH Ob N3OEJTNAX
N TEXHUWHECKWE OAHHDIE

[a30oBble paspagHUKM — 3TO NMACCUMBHbIE DNEKTPOHHbIE KOMMOHEHTHI, NpegHa3Ha4YeHHble
ONa  3alATbl  3M1eKTpoobopyaoBaHMA OT MOBPEXOEHWN, BbI3BAaHHbIX WUMMYbCaMMU
nepeHanpssHXeHnm B pe3ynbraTe [pPo30BbiXx pa3pdag4oB M 20PEeKToB KOMMyTaLMm
B a/ieKkTpoceTax. Kopnyc paspagHmKka npeacraBnaeT cobom OManeKTPUK U3 KepaMmnyeckom
TPYOKMW, 3aMO/IHEHHOM MHEPTHbIM ra3oM Moa onpeaenieHHbIM OaBleHMEM U 3aKPbITON
MeTaNnTNYeCKNMUM 3MIeKTPOOAMM MO KPaAFM.

B O KOMIMAHMU

AO «Xakenb» - POCCUMMCKAA KOMMAHMUSA, pPa3paboTumK M MPOUM3BOOAUTENb SNEKTPOHHbIX
KOMMOHEHTOB U 3M1EKTPOTEXHUYECKOM NPOaYKLMN.

KoMnaHua 6binia ocHoBaHa B 2002 1. B CaHkT-TeTepbypre. B 2007 r. koMNaHMa NpuUcTynuna
K BbIMYCKY MPOAYKLMMN COBCTBEHHOIO MPOU3BOACTBA - YCTPOMCTB 3aLLUMTbl OT MMMYTbCHbIX
nepeHanpsxeHn (Y3UWI1). C 2018 roga KOMMaHMEM OCBOEHO M 3anyLLEeHO NPOom3BOACTBO
OKCMOHO-LMHKOBbBIX BAPMCTOPOB O/19 KOMMIEKTaLULMM COOBCTBEHHOW MPOoayKLMN.

B 2021 r. B JTeHMHrpaackom obnactm Ha TepPUTOPUM UHOYCTPUANbHOIoO NapkKa «MPUHCTENT»
KOMMaHWeW 3anylleH B 3KCrjyaTauuto MnepBbl MPOU3BOACTBEHHbIM KOMIMIEKC MO
M3rOTOBTIEHUIO SMEKTPOTEXHUYECKOM MPOAYKUMN LLUMPOKOWM HOMEHKIATypPbl (YCTPOWCTB
ONS 3alMTbl OT UMMYNbCHbIX mepeHanpshxeHun (Y3UIT), NpoMbIlINIEHHOM aBTOMATUKM,
HW3KOBOJIBTHbIX KOMMIEKTHbIX YCTpoMCcTB (HKY), MONHME3aWmMTbl 1M 3a3eMIeHUS).

B 2024 r. BBegeH B 3Kcrlyatauuio  BTOPOM  MPOU3BOLACTBEHHbLIM  KOMMJIEKC
AO «Xakenb», rpge pasMecTusacb nMnepBas odepedb CEPUMMHONO MPOM3BOACTBA
MOMHOIO  UMKNA  OKCUMOHO-UMHKOBbLIX  BapUCTOPOB  Pa3/IMYHONO  Ha3HayeHua.
Bca npooykuma, npowmssoactea AO «XaKefb» BbIMyCKaeTca MoL TOProBoM MapKou
KJTIOMEBOU KOMIMOHEHT (K2).

Mpoaykuusa, npeanaraemMas AO «Xakenb»

- DNEKTPOHHbIE KOMMOHEHTbI - OKCUOHO-LIMHKOBbIE BapUCTOPbI, Fa30HAMNOTHEHHbIE Pas3pPAgHUKA.

- YCTpowmCcTBa 3aLlUMTbl OT MMMYbCHbIX MepeHanps»xeHumn (Y3U).

- [MomMmexonogasngatoLume GUNLTPbLI.

- YCTpOWCTBa MPOMbILLNIEHHOM aBTOMAaTUKM (penenHble U OMoaHble MOaYN, UCTOUHUKM MUTaHKS
nop.).

- MonHmesalmTa 1 3a3emMneHmne.

- TepMUTHaa cBapka.

- HW3KOBOJBTHbIE KOMIMIEKTHbIE YCTPOMCTBA.
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Pa3pagHnkn cepuin 2RD-8 ocHaleHbl 4BYMS MPOBOIOYHBIMU PAAVANbHBIMU BbIBOAAMY,
NpeAHa3HaYeHHbIMK A9 CKBO3HOIO MOHTaXa B OTBEPCTUS MeYaTHOM MAaThbl MOCPEACTBOM PYYHON
narky NasnbHUKOM VAW Naiku BOJHOMN.

OcobeHHOoCTU:

— BbICOKOE ObICTPOAENCTBIE MPY BO3HUKHOBEHWY MepeHanpPsiKeHW CO CKOPOCTLHO HapacTaHNs A0 1 kB/MKG;
— CTabubHOE 3HaYeHMe HanpsaxeHsa NpPobos;

— ManasoH pabounx YactoT BNaOTh A0 My,

— MaKCUManbHbI MMMYNbCHBIA TOK pa3psaza 8/20 MKC BNAOTb A0 25 KA,

— HM3Kasa 3n1ekTpryeckasd eMkocTb (MeHee 1.5 N® npn 1 M),

— He VCNOJb3YTCA PaAN0aKTUBHbBIE ra3bl.

B <2ELRU



Tabnuua 1- dnekTprnyeckme xapakKrepuUcTUKm

CraTtuueckoe MaKcumanbHoe dNeKTpuUyecKa
Hanpa)keHue AVHamMuyeckoe Conporueneti A EMKOCTb
npo6osa (DC) HanpsAXeHue npobos € U3onAtun (npu 1 Mrlu)
HaunmeHoBaHue
AU/At=100 B/c ALY AL He meHee* He 6onee
B/mKc KB/mKc
B B B fOm n®
2P075P08 75£20% 500 600 1 1.5
2P090P08 90+20% 500 600 1 1.5
2P150P08 150£20% 500 600 1 1.5
2P230P08 230+20% 600 700 1 1.5
2P250P08 250+20% 600 700 1 1.5
2P300P08 300+20% 750 850 1 1.5
2P350P08 350+20% 800 900 1 1.5
2P420P08 420+£20% 900 1000 1 1.5
2P470P08 470+20% 900 1100 1 1.5
2P600P08 600+20% 1000 1200 1 1.5
2P800P08 800+20% 1400 1600 1 1.5

*I/I3MepeHV|e ConpoTmBEHNA N30NALNK MPOBOAAT NMPU HNXEYKA3aHHbBbIX 3HAYEHWAX HalMPAXEHNA
MOCTOAHHOTIO TOKa:

- 50 B, anda ctatnyeckoro HanpsxeHud npobod 75-150 B;
- 100 B, ans cTatmnyeckoro HanpsxeHus npobos 230-800 B.

Tabnuua 2 — SKcnnyaTauMOoHHbIe XapaKTepPUCTUKM

Xapakrepucrtuka 3HayeHue

HanparkeHune Tnetowero paspaaa npu toke 10 mA, B 60
HanpaeHune ayru npu Toke 1A, B 10
ToK nepexoaa OT Taetowero paspaga K gyre, 0.5 A 0.5
MaKcrMMasibHbIM MMMYAbCHBIN TOK pa3paaa (ans 5 umnyabcos 8/20 MKc), KA 20
MaKcrMMasibHbIN MMMYAbCHBIN TOK pa3paaa (ans 1 umnynbca 8/20 mKc), KA 25
MepemeHHbIV TOK pa3psaga 50 My (ana 10 umnyabcos no 1 c¢), A 20
MmnynbcHana ycroinumsocTs (ans 300 nmnynbcos 10/1000 mKc), A 100
Macca, He 6bonee, r 1.8

[nanasoH TemnepaTyp XxpaHeHus v akcnayaTaumm, °C
(knumaTHueckoe ncnonHenme no IEC 60068-1)

YCNoBUS 3KCMNyaTaLmm COOTBETCTBYIOT cTaHaapTaM ITU-T Rec. K12, IEC 61643-311, GB/T18802.311, GB/T 9043
Ycnosus Nnamkum

PyuHad naiika nasanbHUKOM:

— NpuMeHaTb npunon Mapok MNOC 40, NMOCCy 40-0.5, NMOC-61 nan MNMOC-63;

— TemnepaTtypa xana He 6onee 340 °C;

— JlonyckaeTca NpuMeHsaTs npunoit SAC305 Ha 0CHOBe 6eCCBMHLIOBOTO Cr/laBa (TeMnepaTypa Xana
nasnbHuka 340 °C;

— obLLee Bpems Mnaiiku He 6ornee 4 c.

-40 - +90
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B [A3SOBbIE PASPAOHUKN CEPUN 2RD-8S
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Pa3psigHunkn cepumn 2RD-8S BbiMyckatoTcsi B 6€3BbIBOAHOM JBYX371E€KTPOAHOM UCMONHEHN
VM NpeAHa3HaueHbl 4151 MOBEPXHOCTHOrO MOHTaxa. laHHas cepuist AeanbHO NOAXOAMT AN MPUMeEHeHNSs
B BbICOKOYACTOTHbIX chcTemax bLUM/ 6narogapst HA3KOW INeKTpUYeckoit EMKOCTY B HEMOHK3MPOBAHHOM

COoCTOAHUN.

OcobeHHOoCTU:

60,3

_0,540,1

Y

08,040,2

— CTabWNbHOE 3HaYeHMe HaNPsXeHNs NpPoobos;
— AVanasoH pabounx YacToT BMAOTk A0 My,

— HE NCMONb3YHTCA PaANOaKTVBHbIE Ma3bl.

— MaKCUManbHbI UMMYNbCHBIA TOK pa3psza 8/20 MKC BNAOTb A0 25 KA,
— HM3Kaga 3n1ekTpryeckasd eMkocTb (MeHee 1,5 n® npu 1 MIw);

— BbICOKOE 6bICTpO,£I,eIZCTBI/Ie Mnpr BO3HVKHOBEHNI nepeHanpﬂ>KeH|/||7| CO CKOPOCTbH HapactaHha A0 1 kB/MKC,

B <2ELRU




Tabnuua 3 — SneKkTpudecKkme XapakTepUCcTUKM

AneKTpuyeckasn

HaumeHoBaHue

2P075M08
2P0S0MO08
2P150M08
2P230M08
2P250M08
2P300MO08
2P350M08
2P400MO08
2P420M08
2P470MO08
2P600MO08
2P800MO08
2P102M08

Cratnueckoe MaKcumanbHoe
HanpsA)KeHue AVWHamuyeckoe Conpotusnenue €MKOCTb
npobos HanpsaXeHue npobos usonALMN (npu 1 Mrwu)
AU/At=100 AU/At=100 AU/At=1 .
B/c B/MKC KB/MKC He meHee He 6onee
B B B rom n®
75+20% 500 600 1 1.5
90+20% 500 600 1 1.5
150+20% 500 600 1 1.5
2304£20% 600 700 1 1.5
250+£20% 600 700 1 1.5
300£20% 750 850 1 1.5
350+20% 800 900 1 1.5
400+20% 850 950 1 1.5
420+20% 850 950 1 1.5
470+20% 900 1000 1 1.5
600+20% 1000 1200 1 1.5
800+20% 1200 1400 1 1.5
1000+20% 1500 1600 1 1.5

*I/I3MepeHV|e CoONnpoTUBEHNA N30NALNK MPOBOAAT NMPU HNXEYKA3aHHbBbIX 3HAYEHWAX HaMPAXEHNA
MOCTOAHHOI O TOKa:

- 50 B, ans cTtatnyeckoro HanpsxeHus npobos 75-150 B;
- 100 B, anda ctatnyeckoro HanpsxeHns npobos 230-1000 B.

Tabnuua 4 — SKcnnyaTauMOHHbIe XapaKTepPUCTUKM

XapaKtepuctuka 3HayeHue

HanpsaxxeHune Thetowero paspaga npu toke 10 mA, B 60
HanpsaxxeHune ayrn npuv Toke 1A, B 10
ToK nepexoaa ot Taetowero paspaga K gyre, 0.5 A 0.5
MaKcuMMabHbI MMMNYbCHBIN TOK pa3paaa (4n1s 5 umnyabcos 8/20 mKc), KA 20
MaKcMManbHbI MMNYAbCHBIM TOK pa3paaa (ans 1 umnynbca 8/20 MKc), KA 25
MaKcuMManbHbI MMNYbCHbINM TOK paspaaa (ans 5 umnyabcos 10/350 MKc), KA

- AnA HanpsaxkeHunAa 75-250 B: 5
- ana HanpaxeHua 300-1000 B: 4
MepemeHHbIN TOK pa3paga 50 My (ana 10 umnynbcoB no 1 c), A 20
MmnynbcHana yctonumsocTs (a8 100 umnynbcos 10/1000 mkc), A 200
Macca, He bonee, r 1.5

[dnana3oH TemnepaTyp XpaHeHUA 1 aKkcnayaTauum, °C

(knumaTnueckoe ncnosnHeHue no IEC 60068-1) -40 —+90

YCNoBUS 3KCMNyaTaLmy COOTBETCTBYIOT cTaHaapTaM ITU-T Rec. K12, IEC 61643-311, GB/T18802.311, GB/T 9043
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YcnoBusa Namku

MNaka onnaeneHmneM (B KOHBEKLIMOHHOW neyn):
— MPUMEHATb NasIbHYH NacTy Ha OCHOBE OJIOBSAHHO-CBMHLIOBbLIX CM1aBoB SN63Pb37, Sn62Pb36Ag2;
— [lonyckaeTcd nprmMeHeHe nasabHoM nactel SAC305 Ha 0cHOBe 6eCCBUHLIOBOrO criaBa SN98.5Ag1Cu.5.

Temnepatypa ——>

Tp

-
o

Ts (makc)

Ts (MuR)

25

30Ha nanku

RIS (oTTLpO TP)

oxnaxpgeHus

Ts

MNpeaBapuTenbHbIN
Harpee

Bpems AOCTUXEHUA MUKOBONA —..]

TemnepaTtypsi (o1 25°C go TP) Bpems =>

Tabnuua 5 - MNapamMeTpbl Mankum

MapameTpbl Naitku Mpunoii SAC305 ﬁ%"; 2:
MuHumanbHas Temnepatypa (Ts (muH)) 150 °C 150 °C
MpepsapuTenbHbii MaKcumanbHaa Temnepatypa (Ts (makc)) 200 °C 180 °C
HarTpes AnntenbHoCTb NpeaBapuUTeIbHOro Harpesa 60-180 ¢ 60-120 c
MakcumanbHasa cKopocTb Harpesa oT Ts (makc) go T, 5°C/c 3°C/c
MakcumanbHasa CKopocTb Harpesa oT T, 40 NMKOBOW TeMnepaTypbl 3°C/c 3°C/c
TemnepaTtypa AMKBUAYCA 217 °C 183 °C
Malika Bpemsa goctuxkeHna Tp 60-150 c 30-60 c
MNMukosaa Temnepatypa (Tp) 260 +0/-5 °C 250 +0/-20 °C
ONnTenbHOCTb Navku Npu NMKoBol Temnepatype (Tp) 10-30¢c 10-30 ¢
MaKcrMMasibHas CKOPOCTb OX/1asKAeHUA 6 °C/c 6 °C/c
MakcumanbHasa annTenbHocTb Harpesa ot 25 °C o (Te) 8 MUH 4 MUH

' Pa3spaaHMKM coxpaHatoT CMNOCOBHOCTb K ManKe B TeYEeHUE 24 MecaLEeB C AaTbl MOCTaBKW.

s Bo BpeM4da MamKun onsiaBleHnem HeO6XOD,VIMO NCKMTIOYNTb NMonagaHume rnpmnoda Mexxay
KOHTaKTHbIMU MoLWaaKaMW.

B <2ELRU



B [ASOBbIE PASPAOHUKN CEPUN 3RA-5S5S
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Pa3pagHunkn cepun 3RA-5SS BbIMycKatoTcA B 6€3BbIBOLAHOM TPEXINEKTPOLHOM UCTIONHEH NN

M NpefHa3HayeHbl 415 NoBEepPXHOCTHOro MoHTaxa. [laHHada cepua naeanbHo NOAXOANT ANA NPUMEHEeHUS
B BbICOKOYACTOTHbIX cucTeMax BLUT/ 61arofaps HU3KOM 31eKTpUYeckoin EMKOCT B HEMOHMU3MPOBAHHOM
COCTOAHNN 1 OTCYTCTBUIO €€ 3aBNCUMOCTM OT MOZaBaeMoro HamnpsxeHs.

OcobeHHOoCTU:

— BbICOKOE ObICTPOAENCTBME NMPY BO3HVKHOBEHN NMEPEHANPSXEHNIA CO CKOPOCTbI HapacTaHus 40 1 KB/MKC;
— CTabU/IbHOE 3HaYeHre HanpsaxeHusd Npobos;

— AVana3oH paboyrx 4acToT BNIoTh A0 My,

— MaKCUManbHbI UMMYNbCHBIA TOK pa3psza 8/20 MKC BNAOTb A0 25 KA,

— HM3Kas an1ekTpuyeckasd eMkocTb (MeHee 1,5 n® npu 1 MIw);

— He 1NCNOo/b3YHTCH PaAVO0aKTVIBHBIE ra3bl.
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Tabnuua 6 — dneKTpUYecKmne XxapakTePUCTUKM

Cratnueckoe MakcumanbHoe dneKTpuyeckas

HanpsAXXeHue AVHaMU4YecKoe Conpotusnetue éMKOCTb

npo6os (DC) HanpaXXeHue npobos B (npu 1 Mry)

HanmeHoBaHue
AU/At=100 B/c MUY A He meHee* He 6onee
B/MKc KB/MKC
B B B fOm n®

3P075MO05 75+20% 500 600 1 1
3P090MO05 90+20% 500 600 1 1
3P150M05 150+20% 500 600 1 1
3P200M05 200+20% 600 700 1 1
3P230MO05 230+20% 600 700 1 1
3P250M05 250+20% 600 700 1 1
3P350M05 350+20% 800 850 1 1
3P400M05 400+20% 850 900 1 1
3P420M05 420+20% 850 1000 1 1
3P470M05 470+20% 900 1100 1 1
3P600MO5 600+20% 1000 1200 1 1
3P800MO05 800+20% 1400 1600 1 1

*l/I3|v|epeH|/|e conpoTmnBieHNA N30NAUNK MPOBOAAT MPU HXEYKA3aHHbIX 3HAYEHUNAX HATMPAXEHNA
MOCTOAHHOIO TOKa:

- 50 B, anst ctatnyeckoro HanpspkeHns npobos 75-150 B;
- 100 B, anga ctatnyeckoro HanpsxeHnsa npobost 230-1000 B.

Tabnuua 7 — SKcnnyaTaLuMOHHbIE XapaKTePUCTUKM

XapakrepucTuka 3HauyeHue

HanpsaxeHue Tnetowero paspaga npu toke 10 mA, B 60
HanpsaxeHune ayrn npu toke 1A, B 10
ToK nepexoga OT Taewowero paspaga K ayre, 0.5 A 0.5
MaKcrmasibHbIA MMNYAbCHBIM TOK pa3paaa (414 5 umnyabcos 8/20 mKc), KA 5
MaKcMManbHbI UMNYAbCHBIV TOK pa3paga (ans 1 umnynbca 8/20 mKc), KA 10
MaKcrmasibHbIA MMNYAbCHBIM TOK pa3paaa (414 5 umnyascos 10/350 mKc), KA 5
MepemeHHbIV ToK paspsga 50 Iy (gnsa 10 umnynscos no 1 ¢), A 10
MmnynbcHana ycronumsocTb (ana 100 nmnynsbcos 10/1000 mkc), A 200
Macca, He bonee, r 1

TemnepaTypHbli1 AMaNa30H XpaHeHUA 1 aKcnayaTaumu, °C

(knMmaTtmyeckoe ncnonHeHue no IEC 60068-1) -40/=+30

YCNoBUS 3KCMNyaTaLMmy COOTBETCTBYIOT cTaHaapTaM ITU-T Rec. K12, IEC 61643-311, GB/T18802.311, GB/T 9043
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YcnoBusa Namku

MNaka onnaeneHmneM (B KOHBEKLIMOHHOW neyn):
— MPUMEHATb NasIbHYH MacTy Ha OCHOBE OJTIOBSAHHO-CBMHLIOBbLIX CM1aBoB SN63Pb37, Sn62Pb36Ag2;
— [lonyckaeTcd nprmMeHeHe nasibHoM nactel SAC305 Ha 0cHOBe 6eCCBUHLIOBOTrO criaBa SN98.5Ag1Cu.5.

TP e e
aiika orTLReTe)
] ) T O —————
Ts (MaKC) J--mcemmm e
8
> oxnaxpeHus
o
o
S Ts (mun) |--- - -f
i Ts
MpegBapuTenbHbIN
Harpes
25

Temnepartypsi (o1 25°C go TpP)

Tabnuua 8 — NMapamMeTpbl ManKu

MapameTpbl Natku

MuHumanbHas Temnepatypa (Ts (MuH))
MpeaBapuTebHbIN
Harpes

MakcumanbHasa TemnepaTtypa (Ts (makc))
OnuntenbHOCTb NpeaBapuTeIbHOro Harpesa
MaKcmmaibHas CKopocTb Harpesa oT Ts (makc) go T,
MaKcmnmanbHas CKopoCTb Harpesa oT Ty 10 NMMKOBOM TemnepaTypbl
TemnepaTtypa AnKBMAOYCa
MNaiika Bpema goctuxkeHna Tp
MNMuKkosaa Temnepatypa (Tp)
OnnTenbHOCTb Naku Npu NKosol Temnepatype (Tp)
MaKcMmaibHasa CKOPOCTb OXNaXAeHNA

MakcmanbHas gantenbHocTb Harpesa ot 25 °C o (Te)

Bpems AOCTKEHMA NUKOBOW _p]

Bpems —>

Mpunoii SAC305 Mpunon
noce3

150 °C 150 °C

200 °C 180 °C
60-180 c 60-120 c

5°C/c 3°C/c

3°C/c 3°C/c

217 °C 183 °C
60-150 ¢ 30-60 c

260 +0/-5 °C 250 +0/-20 °C

10-30 ¢ 10-30 ¢

6 °C/c 6 °C/c

8 MUH 4 MUH

Pa3psgHUKU COXPaHSIOT CNOCOBHOCTL K MavKe B TeYeHUe 24 MecsLLEB C AaTbl MOCTaBKM.

Bo Bpemqa MamKun onsiaBneHmneM HeobxoamMMo UCKIIIOYMUTb NonagaHune npurnoga Mexxay

KOHTaKTHbIMU M/1oWaKaMW.

o s




B [A3OBbIE PASPAOHNKN CEPUUN 3RD-8
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Pa3spaaHukn cepmin 3RD-8 oCHaLLeHbl TpeMa NPOBOJIOYHLIMI pajianbHbBIMU BbIBOZAMU,
NpesfHa3HauYeHHbIMN 419 CKBO3HOTO MOHTaXa B OTBEPCTINS MeYaTHOW NAaTel MOCPELCTBOM PYUYHOW
NanKy NasgbHVKOM W MaK1 BOMHOWN.

OcobeHHOoCTU:

— BbICOKOE ObICTPOAENCTBIE NPY BO3HMKHOBEHUM MEPEeHANPsXeHWin CO CKOPOCTLIO HapacTaHns 40 1 KB/MKG;
— CTabnNbHOE HanpsXeHve Npobos;

— Iana3oH paboumx YacToT BRIOTb A0 [Ty,

— [OMYCTUMBIV TOK MMNy/bca 8/20 MKC BNAOTb A0 25 KA,

— HI3Kad 3neKTpryeckas eMkocTb (MeHee 1,5 nd npn 1 ML),

— He UCMNOMb3YHTCA PaAN0aKTVBHbIE ra3bl.

B <2ELRU



Tabnurua 9 — neKTpUYecKme XxapaKTePUCTUKM

CraTtunueckoe MakcumanbHoe AneKTpuUyeckas
HanpsaxeHue AUHaMU4ecKoe Conpotusnenue €MKOCTb
npo6os (DC) Hanpsa)XeHue npobos usonALlum (npn 1 Mru)
HaunmeHoBaHue
AU/At=100 B/c A=Y L= He meHee* He 6onee
B/mKc KB/MKC
B B B Mom nd
3P075P08 75+20% 500 600 1 1.5
3P090P08 90+20% 500 600 1 1.5
3P150P08 150+20% 500 600 1 1.5
3P200P08 200£20% 600 700 1 1.5
3P230P08 230+20% 600 700 1 1.5
3P250P08 250+20% 600 700 1 1.5
3P350P08 350£20% 800 900 1 1.5
3P400P08 400£20% 850 950 1 1.5
3P420P08 420+20% 850 950 1 1.5
3P470P08 470+20% 900 1000 1 1.5
3P600P08 600£20% 1100 1200 1 1.5
3P800P08 800+£20% 1400 1500 1 1.5

*113MepeHe CONPOTUBNEHNS M30AALIM NPOBOASAT MPU HIKEYKA3aHHbBIX 3HAYEHVISIX HanpsKeH s
NOCTOSIHHOTO TOKa:

- 50 B, anst ctatnyeckoro HanpspkeHns npobos 75-150 B;
- 100 B, anda ctatnyeckoro HanpsxeHnsa npobost 230-800 B.

Tabnuua 10 — SKcnnyaTalMOHHbIE XapaKTePUCTUKM

XapakTepuctuka 3HayeHue

HanpsarkeHwe Tnetowero paspaga npu Toke 10 mA, B 60
HanpsaxkeHwe ayru npu Toke 1A, B 10
ToK nepexoaa OT T/etowero paspaga K ayre, 0.5 A 1

MaKcrMMaibHbIN MMMYAbCHBIN TOK pa3paaa (ana 5 umnynbcos 8/20 mKc), KA 20
MaKcrMmasibHbIN MMMYAbCHBIN TOK pa3paga (ans 1 umnynabca 8/20 mKc), KA 25
MepemMeHHbIN ToK pa3psaaa 50 'y (ana 10 umnynbcos no 1 c), A 20
MmnynbcHan ycronumsocTb (ans 300 umnynbcos 10/1000 mkc), A 200
Macca, He 6onee, r 2.5

[vanasoH TemnepaTyp XpaHeHua 1 akcnayaTaumu, °C
(knnmaTunyeckoe ncnonHexme no IEC 60068-1)

YCNoBUS 3KCMNyaTaLMy COOTBETCTBYIOT cTaHAapTaM ITU-T Rec. K12, IEC 61643-311, GB/T18802.311, GB/T 9043

-40 —+90




YcnoBusa Namku

PyyHad narka nasibHNKOM:

— npuMeHaTb npunon Mapok MOC 40, NMOCCy 40-0.5, NOC-61 nam MOC-63;

— Temnepartypa xana He 6onee 340 °C;

— lonyckaetcd npumMeHaTb npunort SAC305 Ha 0cHoBe 6eCCBMHLIOBOIO CMiaBa;
— obLLee Bpems Maikn He bonee 4 ¢;

— paccTogHme OT Kopryca A0 MecTa Mankn BbIBOAA He MeHee 2 MM.

B <2ELRU



B [ASOBDbIE PASPAOHUKN CEPUN 3RD-8S

0,5¢0,1 1,540, 0,5¢0,1

I

|

[

|

|

|
@7,240,1
78+0,2

80,2

|
|
8+0,2 1040,3

Pa3pﬂﬂ,HI/IKI/I cepnn 3RD-8S BbIMYyCKakOTCA B 6€3BbIBOﬂ,HOM TPEX3NMTEKTPOAHOM NCMONTHEHWNI

N npeiHasHaveHbl 414 MoBEePXHOCTHOIO MOHTaXa. [laHHas cepna naeanbHO NoAXoAnT ANA NMPUMEHEHWNA
B BbICOKOYACTOTHbIX cucTemax bLUM/ 6ﬂaroaapﬂ H3KOW 3)'|€KTpI/IquKOIZ EMKOCTW B HENOHN3NPOBAHHOM
COCTOAHUN N OTCYTCTBUHO €€ 3aBNCKMOCTI OT NOAABAEMOrO HaMPAXEeHNA.

OcobeHHOoCTU:

— Bblcokoe bbICTPOAECTBIE MPY BO3HNKHOBEHN NEePeHanpsaxeHnii CO CKOPOCTLHO HapacTaHWs 0 1 KB/MKG;
— CTabuibHOe 3HaueHe HanpsixeHna Npobos;

— [lnana3oH paboumx 4acToT BAAOTb A0 [Ty

= MakcManbHbI UMMYNbCHBI TOK paspasa 8/20 MKC BNaoTb A0 10 KA,

— Hn3kada anekTpryeckas emkocTs (MeHee 1.5 n® npu 1 MIw),

— He ncnonb3yroTcd paanoakTBHbIe rasbl.
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Tabnuua 11 — SnekTpuyeckme XapakKTepUCTUKM

CraTtnueckoe MakcnmanbHoe AneKTpuyeckasn
HanpaXeHue AUHaMU4Yeckoe Conpotuenenue éMKoCTb
npo6os HanpAXeHue npobos MSOTHLIAN (npu 1 Mrlu)
HaumehoBanve \\,/ni-100  AU/At=100 AU/At=1 .

B/c B/MKC KB/MKC He MeHee He 6onee
B B B fOm nP
3P075M08 75120% 500 600 1 1.5
3P090MO08 901£20% 500 600 1 1.5
3P150M08 150+£20% 500 600 1 1.5
3P230M08 230+20% 600 700 1 1.5
3P250M08 2501£20% 600 700 1 1.5
3P350M08 3501£20% 800 900 1 1.5
3P420M08 420+20% 850 950 1 1.5
3P470M08 470120% 900 1000 1 1.5
3P600MO08 600+£20% 1100 1200 1 1.5

*M3MepeH|/|e CONPOTMBAEHUA N30NALUNK MPOBOAAT MPU HNXEYKA3aHHbIX 3HaYEHWAX HaMNPAXeHNA
MOCTOAHHOIO TOKa.

- 50 B, ans cTatnyeckoro HanpsekeHua npobos 75-150 B;
— 100 B, and ctatnyeckoro HanpsekeHns npobos 230-800 B.

Tabnuua 12 — KcnnyaTauMoHHbIe XapaKTepPUCTUKM

XapaKrepuctuka 3HauyeHue

HanpaxeHue Tnetowero paspaga npm toke 10 mA, B 60
HanpsaxeHue gyru npu Toke 1A, B 10
ToK nepexoga oT Taetowero paspaga K ayre, 0.5 A 1

MaKcMManbHbI UMMYALCHbBIN TOK paspaaa (4n1s 5 umnyabcos 8/20 mKc), KA 20
MaKcrMManbHbIM MMNYAbCHLIW TOK paspaga (ana 1 umnynbca 8/20 mKc), KA 25
MaKcrManbHbIM UMNYAbCHBIN TOK pa3paaa (ans 5 umnyabcos 10/350 mKc), KA 5

MepemeHHbIl ToK pa3psaaa 50 My (ans 10 umnynbcoB no 1 ¢), A 20
MmnynbcHas yctonumnsocTb (ans 100 mmnynbcos 10/1000 mKc), A 200
Macca, He 6onee, r 2.2

TemnepaTypHbIit ANanasoH XpaHeHua 1 akcnayaTauuu, °C

(knumaTmnueckoe ncnonHeHme no IEC 60068-1) 40 =490

YCNoBUS 3KCMyaTaL My COOTBETCTBYIOT cTaHadapTaM ITU-T Rec. K12, IEC 61643-311, GB/T18802.311, GB/T 9043
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YcnoBusa NamkKu

PybIHaFI naika nasibHUKOM:

— npumMeHaTb npunon Mapok MOC 40, NMOCCy 40-0.5, NOC-61 nam MOC-63;

— Temnepartypa xana He 6onee 340 °C.

— fonyckaeTcd NpuMeHsTb Npunoin SAC305 Ha 0CHOBEe 6eCCBMHLIOBOIO CMNaBa;
— 0bLLiee Bpemd Naviku He bonee 4 .

Manka onnaBneHmeM (B KOHBEKLIMOHHOM Neyun):
— MPUMEHATb MasiIbHYH NACTy Ha OCHOBE O/TIOBSIHHO-CBMHLIOBbLIX CM1aBoB SN63Pb37, Sn62Pb36Ag2;
— I0NyCKaeTcd nprmMeHeHe nasinbHoM nactbl SAC305 Ha 0CHOBe 6eCCBUHLIOBOrO criaBa Sn98.5Ag1Cu.5.

Te

TL
Ts (makc)

Ts (MuH)

Temnepatypa ——>

30Ha nanku

Manka (oTTLRO TP)

oxnaxgeHus

Ts

MpepBapuTeNnbHbIA
Harpes

25 -
e e Bpenn >
Tabnuua 13 — NMapamMeTpbl NanKu
MapameTpbl Nnankm Mpunoii SAC305 ?I%"cngz
MuHumanbHas Temnepatypa (Ts (MuH)) 150 °C 150 °C
MpepBapuTenbHbii MaKcumanbHaa Temnepatypa (Ts (makc)) 200 °C 180 °C
Harpes AnntenbHoCTb NpeaBapuUTebHOro Harpesa 60-180 c 60-120 c
MakcumanbHas cCKopocTb Harpesa oT Ts (makc) go T, 5°C/c 3°C/c
MaKcrMmanbHaa CKopocTb HarpeBsa oT Ty, 40 MMKOBOM TeMnepaTypbl 3°C/c 3°C/c
TemnepaTtypa AMKBMAayca 217 °C 183 °C
MNatika Bpema goctuxkeHna Tp 60-150 ¢ 30-60 c
Mukosas Temnepatypa (Tp) 260 +0/-5 °C 250 +0/-20 °C
OnnTenbHOCTb Nanku Npu NnKoBol Temnepatype (Tp) 10-30 ¢ 10-30 ¢
MaKcrMMasibHas CKOPOCTb OX/1aXKAeHUA 6 °C/c 6 °C/c
MakcumanbHasa AnutenbHocTb Harpesa ot 25 °C ao (Te) 8 MUH 4 MUH

' PaspsaHMKM coxpaHaloT CMOCOBHOCTD K MamKe B Te4YeHMe 24 MecsaLeB C OaTbl MOCTaBKMW.

s Bo BpeM4d MamKun onnaBneHnem HeO6XO,EI,VIMO NCKITIOUYNTD NMornagaHume npmnod Mexxay
KOHTaKTHbIMUW MoLWaaKaMW.
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H [ASOBbIE PASPAOHUKN CEPUN SMD4042

0,5+0,1 0,5+0,1
we Ve N T
§i B B §l
3
B N i o

4,240,

4,040,

Pa3pagHunkn cepun SMD4042 BbiNyCKatoTCs B 6€3BbIBOAHOM ABYX3/1EKTPOAHOM UCMONHEHUM

VI NpefHa3HauYeHbl A9 MOBEPXHOCTHOMO MOHTaxa B MpUbopbl C TeMnepaTypor 3KCrTyaTaLmi BiaoTe
£0 +125 °C. [laHHas cepusa naeansbHO NOAXOANT ANA MPUMEHEHA B BbICOKOUYACTOTHBLIX CUCTEMAX
BLUM/A 6narogaps HA3KOW 31eKTPUYeCKon EMKOCTU B HEMOHN3MPOBAHHOM COCTOSIHUM 1 OTCYTCTBUIO €é
3aBNCMOCTM OT MOAaBAEMOrO HarpPsXeHNs.

OcobeHHOCTU:

— BbICOKOE ObICTPOAENCTBIE NPY BO3HVKHOBEHWY MepeHanpsxXeHWin Co CKopOCTbo HapacTaHns 40 1 KB/MKG;
— CTabW/IbHOE 3HaYeHe HaNPSXeHUsd Npoobos;

— Inana3oH paboumx YacToT BMIOTb A0 [T,

— MaKCUMasbHbIA MMYNbCHBIA TOK paspssa 8/20 MKC BNIOTb A0 6 KA,

— HM3Kana anekTpryeckas eMkocts (MeHee 0.8 N® npu 1 MIL);

— He 1CNO/b3YHTCA PAAN0AKTNBHbIE rasbl;

— BbICOKadA JoMycTiMana Temnepatypa sKCrnyataumm.

B <2ELRU
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Tabnuua 14 — NMapamMeTpbl Nanku
Cratnyeckoe Conpo-
HanpaXeHue TUBNEHUE

npo6os uM3onauumn

AneKTpuyecKas
€MKOCTb
(npu 1 Mrlwu)

Haunme-
HOBaHue

2P090MO04
2P150M04
2P200M04
2P230M04
2P300M04
2P350M04
2P400M04
2P470M04
2P600M04
2P800M04
2P102M04

AU/At=100 B/c

B
90+20%
150+£20%
200£20%
230+£20%
300+£20%
350+£20%
400+20%
470+20%
600+£20%
800+20%
1000+20%

MakcumanbHoe
AVHamuyeckoe
HanpsaxeHue npobos
AU/At=100 AU/At=1
B/MKc KB/MKc
B B
500 600
500 600
600 700
600 700
700 800
750 850
800 900
850 950
900 1000
1200 1400
1400 1600

He meHee*

rom

P P PR R PR PR

1

He 6onee

no
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

*VI3MepeHVe CONPOTVBACHUSA U30ALMM MPOBOAAT NMPU HXEYKa3aHHbIX 3HAUEHVIAX HAMPAXEeHS
NOCTOSIHHOrO TOKa:

- 50 B, anst cTatmyeckoro HanpsxeHns npobos 90-150 B;
- 100 B, anda ctatnyeckoro HanpsxeHns npobos 230-1000 B.

Tabnuua 15 — SkcnayaTauMoHHbIe XapPaKTePUCTUKM

XapaKtepuctuka 3HayeHue

HanpsaxeHue Tnetowero paspaga npm toke 10 mA, B

- AnAa HanpsxeHua 90-350 B: 60
- 4nAa HanpsxeHua 400-1000 B: 135
HanpaxeHue ayrmn npu Toke 1A, B

- ona HanpaxeHua 90-350 B: 10
- ona HanpaxkeHua 400-1000 B: 15
ToK nepexoga oT Taetowero paspaga K gyre, 0.5 A 0.3
MaKcMManbHbI UMMYAbCHbIM TOK paspAaa (418 5 umnynbcos 8/20 MKc), KA

- ona HanpaxkeHua 90 B: 5
- ANna HanpaxeHua 150-1000 B: 3
MaKcuMManbHbIM UMNYAbCHBIN TOK paspaga (ana 1 umnynbca 8/20 MKc), KA

- 4nAa HanpaxeHua 90-800 B: 6
- 4na HanpaxxeHuna 1000 B: 5
MepemeHHbI TOK paspsaaa 50 My (ans 10 umnynabcoB no 1 c), A

- ANna HanpaxeHua 90 B: 5
- Ana HanpaxeHua 150-1000 B: 3
MmnynbcHas yctoumsocTb (aaa 300 umnynbcos 10/1000 mKc), A 100
Macca, He 6onee, r 0.32

[AnanasoH TemnepaTyp XpaHeHus 1 akcnayataumm, °C

-40 —+125
(knumaTmyeckoe ncnonHenme no IEC 60068-1)
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YcnoBuda namkm
[Nalika onnaBneHuem (B KOHBEKLIMOHHOW neuyn):

— MPUMeHATb NasnbHYro nacty SAC305 Ha ocHoBe 6eccBMHLOBOrO criasa Sn98.5Ag1Cu.5.

Manka onnaBneHmeMm:

TP |--mmmmmmmm e
Maiika o T )
| S O —————
Ts (MaKe) -cmcemmmmmm e T
8
> oxnaxgeHus
©
o
E Ts (Mun) | ---- - CoE T —
o Ts
MNpeaBapUTeNbHbIA
Harpes

25

Bpems AOCTUHKEHUSA NMNKOBOW
Temnepatypsi (oT 25°C go TP) Bpemsa |:>

Tabnuua 16 — MNMapaMeTpbl NarKkn

MapameTpbl Naiku Mpunoii SAC305

MuHMManbHan Temnepatypa (Ts (muH)) 150 °C
MpensapuTenbHbili MakcumanbHas Temnepatypa (Ts (makc)) 200 °C
Harpes OnnTtenbHoOCTb NpeaBapuTeNbHOro Harpesa 60-180 c
MakcrmanbHasa CKopocTb Harpesa oT Ts (makc) go T, 5°C/c
MakcrmanbHas CKopocTb Harpesa oT Ty 40 NMKOBOM TemnepaTypbl 3°C/c

TemnepaTtypa AMKBMAyca 217 °C
MNatika Bpema goctmxkeHna Tp 60-150 c

Mukosana Temnepatypa (Tp) 260 +0/-5 °C
OnntenbHOCTb ManKK Npu NMKoBol Temnepatype (Tp) 10-30c
MaKcrmanbHas CKOPOCTb OXNAXKAEHUS 6 °C/c
MakcumanbHasa gantenbHocTb Harpesa ot 25 °C go (Te) 8 MUH

YCnoBMS SKCMyaTaLmm COOTBETCTBYIOT cTaHOapTaM ITU-T Rec. K12, IEC 61643-311, GB/T18802.311, GB/T 9043

SMD pa3pagHUKKM MOryT 4EMOHCTPUPOBATb BpeEMEHHOE MoBblILLeHME 3HaUYEeHUS
' CTAaTUYECKOro HanpsXXeHus Npobos Nocne MNamkm Npm oTCyTCTBMU M3MEHEHUN B YPOBHE
3aLlLMTbI OT NepeHanpsXXeHMM. KOMMOHEHTbl BOCCTAaHOBAT MCXOAHbIE XapaKTEPUCTUKMA
B TeueHune 24 u.

Pa3spaaHMKM coxpaHatoT CMNOCOBHOCTb K ManKe B TeYeHME 24 MecaLEeB C JaTbl MOCTaBKW.

Bo BpeM4da MamKun onsiaBleHnem HeO6XOD,VIMO NCKMTIOYNTb NMonNagaHume rnpmnod Mexxay
KOHTaKTHbIMU MoLWaaKaMW.
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B [ASOBbIE PASPAOHUKN CEPUN SMD4042

5,040,

0,5¢0,1
—

4,240,3

Pa3pagHukn cepuin SMD5050 BbinyckatoTcd B 6€3BbIBOAHOM ABYX31EKTPOAHOM VCMOMHEHNY

N npedHasHavyeHbl 4719 MOBEPXHOCTHOIO MOHTaXa B I'IpI/I60pr C TeMnepaTypoM IKCMNyaTaunm BraoTb

fo +125 °C. [laHHas cepua naeansHO NOAXOANT ANA MPUMEHEHWA B BbICOKOYACTOTHbLIX CUCTEMAX
BLUM/ 6naroaapst HU3KOW 31eKTPUYeCcKOon EMKOCT B HENOHU3MPOBAHHOM COCTOSIHWUN U OTCYTCTBUO €€

3aBMCMOCTW OT MOAaBaeMOro HalpAaXeHnA.

OcobeHHOoCTU:

— BbICOKOE ObICTPOAENCTBIE MPY BO3HVKHOBEHWM MEepeHanpsxXeHWin Co CKOPOCTbIO HapacTaHna 40 1 KB/MKG
— CTabW/IbHOE 3HaYeH e HanpsxXeHnd Npobos;

— Iana3oH paboumx YacToT BAIOTb A0 [Ty,

— MaKCMabHBIA MMMNYbCHBIA TOK paspssa 8/20 Mkc BnaoTe 40 10 KA,

— HK3Kad anekTpryeckas eMkocTb (MeHee 0.8 nd npu 1 ML)

— He NCNONb3YHTCA PaAN0aKTNBHbIE Ma3bl;

— BbICOKadA AOnyCctnMad TeMrnepatypa skcryataunit.
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Tabnuua 17 — SneKTpudyecKmne xapakTepucTmnKm

CraTtunyeckoe MaKkcumanbHoe Conpo- dneKTpuyecKas
Hanps)KeHue AVHaMUYecKoe TUBNEHUe éMKOoCTb
Hanme: npo6os HanpsAXeHue npobos n3onauuu (npu 1 Mrlwu)
HOSSRHE AU/At=100 B/c S L] He meHee* He 6onee
B/mKc KB/mKc
B B B rom n®
2P075M05 751£30% 500 600 1 0.8
2P090MO05 90£30% 500 600 1 0.8
2P150M05 150+£30% 500 600 1 0.8
2P200MO05 200+£30% 600 700 1 0.8
2P230MO05 230+£30% 600 700 1 0.8
2P300M05 300+£30% 750 850 1 0.8
2P350M05 350+30% 800 900 1 0.8
2P400MO05 400£30% 800 900 1 0.8
2P420M05 420+30% 850 950 1 0.8
2P470M05 470%£30% 850 950 1 0.8
2P600MO05 600£30% 900 1000 1 0.8
2P800MO05 800+30% 1200 1400 1 0.8

*I/|3MepeHV|e CoONnpoTUBIEHNA N30ALNK MPOBOAAT MPU HNXEYKA3aHHbBIX 3HAYEHWAX HalMPAXEHNA
MOCTOAHHOI O TOKa:

- 50 B, ans cTatnyeckoro HanpsxeHusa npobos 75-150 B;
- 100 B, anda ctatnyeckoro HanpsaxeHusd npobost 230-800 B.

Tabnunua 18 — DKCnyaTaluMOHHbIE XapaKTePUCTUKIN

XapaKrepucruka 3HaueHue

HanpsaxeHue Tnetowero paspaga npu toke 10 mA, B 60
HanpsaxeHue ayrn npu Toke 1A, B 10
ToK nepexopa oT TaewLwero paspaaa K ayre, 0.5 A 0.5
MaKcrMManbHbI UMMYAbCHbIM TOK pa3paaa (4na 5 umnynbcos 8/20 mKc), KA 5
MaKcrMManbHbI UMMNYAbCHBIN TOK paspsaga (ana 1 umnynbca 8/20 MKc), KA 10
MepemeHHbIN ToK paspsga 50 My (ans 10 umnynbcos no 1 ¢), A 5
MmnynbcHas ycronumsocTb (ana 300 umnynbcos 10/1000 mkc), A 100
Macca, He bonee, r 0.45

[dunana3oH TemnepaTtyp XpaHeHUs 1 akcnayaTaumu, °C
(knumaTHnyeckoe ncnonHeHue no IEC 60068-1)

YCNoBUS 3KCMNyaTaLMy COOTBETCTBYIOT cTaHaapTaM ITU-T Rec. K12, IEC 61643-311, GB/T18802.311, GB/T 9043

-40 —+125
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YcnoBus nanku
[Nalika onnaBneHeM (B KOHBEKLIMOHHOW neyn):
— NPUMeEHATb NasibHyto nacty SAC305 Ha 0cHOBe 6eCCBMHLIOBOrO criaBa SN98.5Ag1Cu.5.

LI e
Maiika o Lo 19
) T [ ———
Ts (MaKE) f-ccmmmmm e
% OXNAXAEHUSA
g
= Ts (Mun) | ---- -2 S —
) Ts
MpepBapuTenbHbIA
Harpes
25 Bpems AOCTIKEHUS NTMKOBOM _>|
TemnepaTtypsl (o1 25°C go TP) Bpema —>

Tabnuua 19 — MNapaMeTpbl Mankn

MapameTpbl Naku MNpunoii SAC305

MuHumanbHas Temnepatypa (Ts (MuH)) 150 °C
MpeasapuTenbHbiii MakcumanbHasa TemnepaTtypa (Ts (makc)) 200 °C
Harpee OnntenbHOCTb NpeaBapuTeNbHOro Harpesa 60-180 c
MakcrmanbHas CKopocTb Harpesa oT Ts (makc) ao T, 5°C/c
MaKcrmanbHas CKopocTb Harpesa oT Ty 40 NMUMKOBOM TemnepaTypbl 3°C/c

Temnepatypa AMKBMAayca 217 °C
MNatika Bpemsa pgoctuxkeHuna Tp 60-150 c

MuKosaa Temnepatypa (Tp) 260 +0/-5 °C
OnntenbHOCTb ManKK Npu NMKoBol Temnepatype (Tp) 10-30c
MaKcrmanbHas CKOPOCTb OXNaXKaeHUs 6 °C/c
MakcmanbHas gantenbHocTb Harpesa ot 25 °C go (Te) 8 MUH

SMD pa3pagHMKM MOryT 4EMOHCTPUPOBaTb BPEMEHHOE MOBbILLEHME 3HAaYEHUS
CTAaTUYECKOro Hanps»XeHusa Npobos nocne Namkm npm oTCyTCTBUU U3MEHEHUIN B YPOBHE
3aLWKnTbI OT NepeHanpPsHXXeHU. KOMMNOHEHTbl BOCCTAaHOBAT UCXOOHbIE XapaKTe PUCTUKU

B TedeHune 24 4.

PaspsaaHUKM coxpaHsaloT CMOCOBHOCTb K MamKe B Te4YeHMe 24 MecsaLeB C OaTbl MOCTaBKMW.

Bo BpeM4d ManKuM onnaBneHnem HeO6XO£|,VIMO NCKITIOYUNTD NMonrnagaHume rpmrnod Mmex<kay
KOHTaKTHbIMUW IMJ1olWwaaKaMKn.
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KJTIOUEBOW
KOMMOHEHT

DSHEPIMY BEPHD X PEWEHMWMW

WWW.K2EL.RU

AO «Xakenb», 8 800 333-28-29, info@k2el.ru
KntoueBo KOMMNOHEHT® ABNAETCA 3apPerncTpMpoBaHHbIM TOBAPHbIM 3HakoM AO «XaKelb»



