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OBLME CBEAEHMA

KynaukoBble nepekntoyatenu cepun “4G” ABNAIOTCA BbIKNOYaTeENAMU
HM3KOTO HanpsXeHns, pa3paboTaHHbIMU C YUETOM COBPEMEHHOO
YPOBHA 3HaHW B 06nacTV KOMMYTaLMOHHOWM annapatypbl
NOCNeAHNX AOCTVXEHNI COBPEMEHHOIN TEXHUKN. B HUX NpUMeHeHbI
VNCKNOYNTENBHO BbICOKOKaUYeCTBEHHbIe N30MAUNOHHbIe n
NPOBOAHUKOBbIE MaTepuanbl. OCHOBHbIE 3MIEMEHTbI U CTPYKTYpPHble
6NIOKM CTaHZApTHbl W BbIMYCKAOTCA CEPUIAHO, UYTO MO3BONAET
npoun3BOAWTb  BbIKNOYaTeNW C  NPOW3BONIBHOWN  MPOrpaMMoi
KOMMYTaLMmn 1 06ecneynTb KOPOTKME CPOKM NOCTAaBOK.
MepekniouyaTen KMeIOT HECKONbKo Mogudukaumi u  moryT
MNCMONb30BaTbCA ANA PasnnuHbiX Leneil. OHU yAaoBReTBOPAIOT
BCEM TpebOBaHMAM, MPeAbABAAEMbIM K BbIK/IOYATENAM HU3KOrO
HaMNpPsKEHNA Ha MPOU3BOACTBE, B TOPHON MPOMbIWLIEHHOCTY, B
KopabnectpoeHun 1 T.n. lNepeKknioyaTenu MoOryT WCMonb30BaTbCA
Ha TPaHCHOPMATOPHbIX CTaHLUMAX B WMTAX U NaHENAX yrnpaBneHus,
pacnpenenuTenbHbIX  YCTPOWCTBAX, CBApOYHbIX —anmnapatax u
APYruX aHanorunyHbix yctpowncTeax. [lepekniovatenn cepumn 4G
XapakTepusyloTca  HebonblMW  rabapuTHbIMKM  pa3Mepamu,
BbICOKO/N ~ KOMMYTALMOHHON  CMOCOOHOCTbIO,  CTOMKOCTbIO K
KpaTKOBPEMEHHbIM Meperpyskam,a npv AOMONHUTENIbHOW 3alyuTe
B BUAe NpefoxpaHuTenen,Takke CTOMKOCTbIO K AENCTBUI0 TOKOB
KOPOTKOTO 3aMblKaHWA.

KOHCTPYKUMA

Kakabl KynaukoBbIi nepeksoyaTenb COCTOUT U3 COOTBETCTBYIOLLETO
KonnuecTBa (onpepensemoro Tpebyemoii NporpaMmmoii KoMmyTaLum)
KOMMYTaLIVIOHHbIX 3/IEMEHTOB, KOTOPblE MOXHO JIerKO MOHTPOBaTb
apyr ¢ apyrom Kopnyca KOMMYTaLMOHHbIX 3/IEMEHTOB BbIMOJHEHbI
13 NacTMAcChl, OCHOBOW KOTOPOW ABMAETCA MeNaMuH, yCTONUNBBIN
K AeNCTBIIO BUXPEBbIX TOKOB 1 3NIEKTPUYECKOW AYTN.
KoMMyTaLMOHHbIN 31eMeHT NMeeT ABa TOKOBbIX TpakTa (Mnv oanH),
pacrnonoxeHHble MapannenbHO APYr APYry, KaXAabli U3 KOTOPbIX
OCHALLEH KOHTaKTOM C IBONHbIM MEXKOHTaKTHbIM 3a30pOM Kaxabliii
KOHTaKT COCTOMT W3 [BYX HEMOABWXHbIX KOHTaKTOB W OJHOro
NMOABUMXHOrO KOHTAKTHOrO MOCTMKA. KOHTaKTHbI MOCTVK BKtOUaeTCA
(MpUXKMMaeTCcA K KOHTaKTam) C MOMOLLIbIO KOHTAKTHbIX MPYXKUH. @ ero
nepemeLleHne NPONCXOANT C MOMOLLbIO Ky/ayKa. pacrnosioKeHHOro
no cepepnHe KOMMYTaLMOHHOrO 3nemeHTa Kynauku oTAenbHbIX
KOMMYTaLVIOHHbIX 3/1IeMEHTOB COMPAMXEHHbI APYr C APYrom, 4To
obecrneumBaeT MpaKkTUYeCKN OAHOBPEMEHHOEe BKJIIOYEHWE 1
BbIK/IlOUEHNE BCeX KOHTaKTOB Micmonb3ya AByX3a30pHYI0 cucTemy
KOHTAKTOB, a TaK»Ke KOHTaKTHble HaKfaAKuW 13 cneLuanbHOoro cninasa
cepebpa, yCTONUMBOIO K AENCTBUIO SNEKTPUYECKON Lyri, NOMyYeHbl
BbICOKME KOMMYyTaLMOHHbIE KayecTBa M BblCOKas KOMMYTaLMOHHaA
VN3HOCOCTONKOCTb.

MexaHusm  ¢uKcauMu  npvBOAAa  rapaHTUpyeT  HafeXHoe
nepeksiloyeHe  MOABVKHbIX ~ KOHTaKTOB — nepeknovatens B
oTaenbHble GUKCMPOBaHHble MONOXeHWA. [1pUBOAHbIE MPYXUHbI
MeXaHM3Ma GpUKcaLmm pasnnyaloTca B 3aBUCMMOCTM OT KONIMYeCTBa
KOMMYTaLMOHHbIX 31eMeHTOB. [10 XenaHuto 3aKasumka KynaukoBbli
nepeknoyaTenb MoXeT ObiTb BbIMOMHEH C PasAUYHBIMU Yrnamu
nepekxsoyeHus.

OrpaHnunTen npepHasHaueHbl AnA duKcauuy nepeknovatens
B KPalHUX MONOXEHUAX. KOMMyTaLMOHHbIe 3/1eMeHTbl, MPUBOA
M 3apHAA MaHenb (Kpenswasa naHenb) COeAUHEHbl MexZy cobomn
V30MIALUMOHHBIMA  BUHTaMU. B cneumanbHbiX  MoauduKaumax
KyflaukoBble MepeksoyaTeny MoryT NOCTaBAATLCA C KONMYECTBOM
KOMMYTaLMOHHbIX 35IeMeHTOB, Nnpesbiwatolem 12

APATOR

NMPUMEHEHUE

KynaukoBble nepeksitoyaTeny NCrnonb3yoTcsA B KauecTBe:

« BblK/toYaTenen 4na nogKnoyeHna 1 ynpasneHmsa NnpuBoaamum Ha
OCHOBE OfHO- U Tpexda3zHbIX ABUraTeNel, B KauecTBe nepeknoyare-
neni  3Be3fa-TPeyronbHWUK, MepeknovaTenen HanpasneHna u
4acToThl

BpaLleHua n T.4.,

- NepeksoyaTenen ¢ Tpebyemor NPorpaMmmon KOMMyTaLumn B Lensx
yNpaBneHuns, CMrHanmsaumm, B BCoMoraTtesibHbIX Lienax

« BblK/llOYaTENewn, nepeKknoyaTenen n nepeknioyaTenein oTBeTBNEHNUN,
B 3/1EKTPUYECKMX CBAPOUHbIX annapaTax,

« TPYyNnoBbIX Mepeknoyatenel, Hanpumep, ANA CcoefuHeHua
PE3UCTOPOB N HarpeBaTesNbHbIX 3NIEMEHTOB;

+ MOBOPOTHOrO MepeksioyaTens C aBTOMATUYECKMM BO3BPATOM B
VNCXOAHOE NOMOXKEHNe.

KNACCMOUKALINA

OcHoBHasA KnaccnoukaLma nepekoyaTenei, X Turbl 1obosHaveHns
onpeaenAlTCcA 3HauyeHWemM HOMMHanbHOro Toka [lanbHenwas
Knaccndukaums npoBOAUTCA Ha OCHOBAHMU rabapyTHLIX pPa3MepoB
- yeTblpe rpynnbl. MepeknoyaTenam Kaxxaomn rpynmnbl COOTBETCTBYIOT
OfVIHAKOBbIE PYYKM, MaHenu, a TakkKe PacrosioKeHre U pasmepbl
KpenexHbIX OTBePCTUI:

Tabnuua 1

Mpynna AO Al A2 A3
Tun nepekniovatens | 4G10 | 4G16 | 4G25 | 4G40 | 4G63 | 4G80 (4G100

HomuHanbHbI
KOMMYTaLMOHHBbIV 10 16 25 40 63 80 100
ToK le

Y3J1bl U AETANIN

KomnnekTHasa nepeaHAA naHeNnb
COCTOUT N3 cnepyowmnx yacren:
. nepenHeﬁ naHenn B CTaHAAPTHOM MUCMONIHEHUU UNN NCNONTHEHUN
ugn
S

+ 9KpaHa yKasaTeslbHOro WyTKa (Mpo3payHoro)

+ yKa3aTeflbHOro WWTKAa B CTaHAAPTHOM 6enomM WCMOosHeHUn ¢
HaHeCeHHbIMM 0603HaueHMAMN. [0 KenaHu 3aKa3umka OH MOXET
6bITb BbIMOIHEH YEPHOTO, KEMITOrO MK CepPebpuCToro LBeTa.
PykoaTtKka

MpepHa3HaueHa AnAa ynpasneHua nepekntoyatenem. CTaHAapTHbIM
LiBETOM ABMAETCA YEPHbIN, HO MO >KeNaHWI0 3aKkasuuMka MoryT
NOCTaBAATLCA KPACHOTO LiBeTa (cornacHo Tabnuue 2)

Tabnuua 2
Mpynna AO A1 A2 A3
RO12 R112 R212 R312
KpacHbI KpacHbIi KpacHbIi KpacHbI
RO14 R114 R214 R314
YepHbIii YepHbIii YepHbIli YepHbIli
R122 R222 R322
KpacHbIiA KpacHbIi KpacHbIl
R124 R224 P324
YepHbI YepHbI YepHbI

5 6 7

YCTpOMNCTBO KyNna4ykoBOro nepeknioyatensa cepuu 4G Ha npumMmepe O4HOro nakera.

1. HenoaBu>XHbIN KOHTAKT C 3aXKUMOM A9 Noa-
COellIMHEHVSi BHELLHEro NpoBoAa, 4 LUT.

2. Kynayok, obecneymBatoLmii nepemeLleHne n
yAepxXaHue LUToKa Npu onpeaeneHHbIX YrnoBbiX
NOMOXEHNAX poTopa.

3. KOHTaKkTHbIA MOCTUK (MOABWMXHBIA KOH-
TakT), 2 WT.

4. Hanpasnsitowmin nas, obecneyvBaroLLmii
nocTtynartesibHoe nepemeLLeHne WToka, 2 LWT.
5. LLUITOK, BbINOMIHEHHbIN N3 N30NALMOHHOIO Ma-
Tepuana, 2 wr. MpeobpasyeT BpawaTtensHoe
[OBUXEHWE B NOCTynaTesibHoe.

6. KoHTakTHas Haknagka Ha OCcHoBe cepebpo-
cofepxallero cnnaea, 8 Wr.

7. KOMMYTaLMOHHBIN 3NEMEHT (NakeT).

8. PesbboBasa wnunbka, 2 wTt. ObecneymBaeT
d)MKcaLI,VIIO NaKeToB U KPbILLKK nepekntyaTend.

9. Potop nepeknoyaTens. ObecneymBaet
nepegayy MOMeEHTa OT Basia Ha Kynayok nepe-
KnoyaTens.

10. MpyxwuHa, 4 wt. ObecneymBaeT BO3BpPaT
LUTOKA B UCXOAHOE MOJIOXEHWNE.

11. Ban (ctanbHas ock). ObecneunBaeT nepe-
a4y MOMEHTa OT PYKOSITKM Ha POTOpP.

12. BUHT 3axuma, 4 Wwr.
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HOPMbI U CTAHAAPTbDI

Mepekniovatenn cepun “4G” BbiNyCKalTCA CEPUNHO COMIacHO
TY3424-001-18806749-03 n cootseTcTBYIOT TpeboBaHuam [OCT P
50030 5 1-99, a Take mexxayHapoaHbIM ctaHgapTam [EC 292-1, 292-
2,337-1,408, 204.

B 2004 ropy cepuiHbIi BbiNyCK nepeknovatenen cepum “4G”
ceptuduumposaH B Mockse. Ceptudukar. NNPOCCRU.AA56805845
N°6097811

MEPEKNIOYATENIN-AHANIOTU

KomnaHua AnaTtop-21eKTpo NoCTOAHHO pa3pabaTbiBaeT U BHeApseT
B MPOU3BOACTBO NepeKsoyaTen C HOBbIMM CXeMamy KOMMYyTaLun.
B 2003 ropgy B MockBe ycnewHo 3anylieHa JIMHUA No CepuiitHoMy
BbIMYCKY nepeknoyatenein. Mol CcepuinHo npov3BoaMM
nepeknioyaTeny, paccunTaHHble Ha HOMMHaNbHble Tokn ot 10 go
T00A.

Tenepb cTan BO3MOXHbIM BbIMYCK B  KpaTyallme CpPOKM
nepeknoyaTenen ¢ cambiMy  pasHOOBPasHbIMK  MporpaMmammu
KOMMYTaLMK, HACUNTbIBAIOLWMMM 6osiee 52 TbiCAY BapraHTOB.

Hawm  npov3BOACTBEHHble  BO3MOXKHOCTM  MO3BOMAKT  Ham
6bICTPO pa3paboTaTb M M3rOTOBUTb KyNauykoBble Mepekouateny,
MMeloLme CXemy KOMMYTaLMKW, aHaNIorNYHYI0 paHee BblMyCKaemblm
OoTeyecTBEHHbIM MaKeTHbIM nepekoyaTenam Takum Kak [1K 16,
MBI, NKY, MK, MMO®, NMMOB 1 MHorux Apyrux. Tak»e, Mbl MOXeM
N3roTOBUTb MepeksovaTeny, nMerLme nporpammy KoMmyTauum
aHaNoOrMyHyl nepeksyaTenam KMMMNOPTHOrO MPOU3BOACTBA. Bbl
MOXEeTe O03HAKOMUTbCA C CaMblMX BOCTPEOGOBAHHBIMU CXEMaMu-
aHanoramu B 3TOM KaTanore.

BHUMAHME! [laHHblli KaTanor pa3paboTaH C Lenbio yrnpoLieHus
paboTbl Mo BblbOPY MepeknoyaTenein 1 COAEPXKUT Hambonee
BOCTpeboBaHHble cxeMbl KaTanor NoCTOsIHHO MOMOJTHAETCA, MO3TOMY
B CJlyyae. e/ Bbl HE HaLIM HEOOXOAVMOW CXeMbl KOMMYyTaLMu,
npocum Bac HanpaBMTb Ham 3anpoc 1 Mbl 06s3aTeNlbHO Noabepem
HeobxoanMbIl Ans Bac nepeknioyatens.

YCNTIOBUA SKCMYATALIUU NMEPEKJIIOYATENEN CEPUM 4G

KynaukoBble nepekntovatenn cepum «4G» MMeIoT BCeknnmaTnyeckoe
MCMOJHEHMe 1 COOTBeTCTBYIOT TpeboBaHuam MOCT 15150-69, FOCT
15543-70 B YacTy 3aLULLEHHOCTM OT BO3LENCTBUA BHELLHEN cpefbl
1 MOTYT OblTb NPYMEHEHbI B ClleflyloLLnX YCIIOBUAX:

+ NpefenbHasa TemnepaTypa OKpy»Kalowen cpefbl oT MUHYC 50 fo
nntoc 55°C

+ paboyuas TemnepaTypa oT MuHyc 40 fo nitoc 45°C

+ BJIAXKHOCTb BO3ayxa 80% npwu Temnepatype 27°C

« rpefenbHoe 3HaueHre BaxxHOCTV Bo3ayxa 98% npu Temnepatype
35°C

 BbICOTa Hag ypoBHeM MopA A0 2000 m

« MepeknyaTeny NCnosiHeHus «M» CTONKN K BO3AENCTBUI0 CONAHOTO
TyMaHa npw Kateropun pasmetierdma 1,2 no FOCT 15150-69

+ nepekniloyaTenn UCNonHeHna «M» CTOWKM K BO3[AENCTBUMIO
CONIHEYHOTO 13/yYeHnA Npu KaTteropun pasmellenus 1,2,5 no TOCT
15150-69

MiacTMacca nepeknoyaTene He noaBepXKeHa AeNCTBIIO MIeCHEeBbIX
rpubKOB (ANA NcnonHeHns «M»)

« nepeksoyaTenn MPOYHbl N YCTONUMBBI K BO3AENCTBUIO HA HUX
MexaHnyeckux $akTopoB Bubpauuy B AmanaszoHe yactoT 1-100M;
yckopeHue, He 6onee 10(1)M/c? (g)

+ pabouee nonoxeHvie nepeknoyatenel nodoe.

Pa3paboTtaHo cneumanbHoe MoOpCKoe ucnonHeHue «M», KoTopoe
npeAHasHauYeHo AfA MCMNOMb30BaHWA B MOPCKUX KAUMATUYECKUX
YCNOBUAX @ TakXe ANA MPUMEHEHUs B YCJIOBUAX TPOMUYECKOro
knumata TB, TC, T, T3.

TEXHUYECKUE OAHHbIE
Tabnuua 3
TUN NEPEKJTIOYATENS
MapameTpbl
4G10 4G16 4G25 4G40 4G63 4G80 4G100
HomuHanbHoe Hanpsbkenue nsonauum Ui B 660 660 660 660 660 660 660
HoMuHanbHbI TennossbIi Tok Ith A 16 20 25 50 63 80 125
10 KA pencTs. A 20 25 50 63 80 125
MaKCVMMaslbHbIA HOMUHAbHBIA TOK Npu 3awwmte oT | 25 KA geicTB. A 16 16 25 50 63 80 125
K3 npepoxpaHuTtensamu ¢ 6onbLioit oTknouyaowein | 40 KA geincTs. A 10 25 25 50 63 80 125
CNocoBHOCTbIO 63 KA peiicTB. A 25 25 40 63 63 100
75 KA peiicTs. A 25 25 36 50 63
MexaHunyeckas U3HOCOYCTONYMBOCTb (KONNYECTBO KOMMYyTaLLMi1) 3x106 3x106 3x106 3x106 3x106 3x106 3x106
MpucoeanHnTenbHble 60NThI o M3 M4 M4 M5 M5 M6 2xM6
Makc, cedeHve NpucoeavHNUTENbHbIX MPOBOAOB 2x2,5 2x4 2x6 2x10 2x10 25 50
1c A 220 430 690 920 1600 1600 2600
10c A 70 145 240 290 600 650 850
Meperpyska 30c A 40 9 160 200 375 400 500
60c A 30 75 125 155 285 300 360
660B; cosj=0,65 A 190
660B; cosj=0,35 A
MakcumanbHas oTknoyatoLas crnocobHOCTb 600B; cosj=0,35 A 1001/ 200 ggg ggg %(:% 2(1)8 650
500B; cosj=0,35 A 900
500B; cosj=0,75 A
35380 B~ kBT 5,2 7 9 14 23 29 37
Mepekniouatens B kart. nonb3. AC2 3 x 220 B~ 3% 500 B~ kBT 12,5 15,5 24 39 50 63
HoMuHanbHas MOWHOCTL TpexdasHbIX MPUEMHUKOB 3% 660 B~ kBT 11,8 17 20 33 52 66 84
kBT 15,5 22 27 43 69 86 110
Mepeknioyatenn ons asuratenei B kat. nonb3. AC3, g§§§8 g: ES: 365 4’85 71'3? 12i5 13§é5 g;
AC23 (30 kommyTaumit/4ac). HomnHanbHast MoLLL- 3% 500 B~ e 6 1 17 57 42 48
HOCTb TpexdasHbIx Asurarenen 3% 660 B~ YE 11 17 27 56 60
3x220 B~ KBT 27,5
Mepekntoyatenu ans asuratenein nonsba. AC23. 3x 380 B~ kBT 47
HomMuHanbHas MOLWHOCTL TpexdasHbix Asuratenen 3x500B~ kBT 62
3 x 660 B~ KBT 80
Mepekntoyateny ans apurartenei B kat. nonb3. AC3, 110 B~ KBT 0,8 1,3 2,1 3,6 5.8 6
AC23 (30 kommyTauumii/yac). HomyHanbHas MoLL- 220 B~ KBT 1,7 2,6 4,3 7,2 10,6 12,1
HOCTb 0gHOda3HbIX ABUraTeneli (2-nonocHbIX) 380 B~ KBT 2,8 4,6 7,5 12 18,5 21,1
BcnomoraTesibHbI  BbIK/OYaTENb B KaT. MOMb3. ;;8 S: //:\\ 181 38 gg 28 gg ES
AC14. HoMuHanbHbIN KOMMYTaLMOHHbIN Tok le (1 380 B~ A 35 16 20 40 45 45
~MOJIIOCHbIX) 660 B~ A 2,5 8 8,5 10 10 10
1/ — cosj = 0,65

BHUMAHUE! Kamezopus npumeHeHnus coan.: PN-90/E-05150/10, PN-93/E-05150/30, PN-92/E-05150/51 u IEC 947-1, IEC 947-3, IEC 947-5-1
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OTKJ/TIOYAKOLWME CMOCOBHOCTU HA MOCTOAHHOM TOKE

OTKnoYaoLLan CocOOHOCTb Ha MOCTOAHHOM TOKE 3aBMCUT OT CUJTbl TOKA, HaNPSXKeHWA N MHAYKTUBHOCTY. [ocToAHHaA BpemeHn T=L/R oTobpaxaeT
BESIMUMHY MHAYKTUBHOCTU B TOKOBOW Lienu. T= TMc - npeobnajjaeT akTMBHaA MOLHOCTb Wiu cnabasa peakTBHasA, Hanpumep, CONpPoTUBIeHne
anekTponeyn. T = 15MC — peakT1BHaA MOLLHOCTb, HaNpPYMep KOHTAKTOPHble KaTyLlwKW. Ha NOCTOAHHOM TOKe Npu HanpsaXeHur 608 ana nonyyeHns
60see BbICOKOI OTKJIIOUaOLLell CTOCOOHOCTY KOHTaKTbI MepeKoyaTens JOMKHbI ObITb MOCTIEA0BATENbHO COEUHEHDI.

Tabnuua 4
HomuHanbHas OTKNYawwas CNOCOGHOCTb OOHOro KOHTaKTa
nepeK:::aTem 24B 60B 1108 2208 440B 600B
T=1mc T=15mc |[T=1mc T=15mc T=1mC T=15mc T=1mC T=15mc T=1mC T=15mc T=1mc T=15mc
A A A A A A A A A A A A
4G10 40 40 40 20 17 3 1,1 0,5 0,5 0,2 0,5 0,1
4G16 100 100 38 18 55 3 0,95 0,4 0,5 0,25 0,3 0,2
4G25 100 100 38 18 5,5 3 0,95 0,4 0,5 0,25 0,3 0,2
4G40 252 252 95 40 15 3,5 1,2 0,4 0,6 0,25 0,45 0,2
4G63 252 252 95 40 15 3,5 1,2 0,4 0,6 0,25 0,45 0,2
4G100 800 800 400 400 35 7,5 2,5 0,75 0,9 0,3 0,5 0,25

B Tabnuue 5 onpefeneHo KoNMYecTBO KOHTAKTOB, KOTOPOe clefyeT
nocnefoBaTenbHO COeAVHUTb APYr C APYroM Afif  MosyyeHus
HOMUHANbHBIX KOMMYTALMOHHbIX TOKOB le npu onpeaeneHHbix
NMOCTOAHHbIX HaNPAXKeHNAX B KaT. nonb3osaHma DC1.

BHumanue!!! OTkniovatoLas cnocobHOCTb AnA BblktovaTena 46 25 ¢
[BYMA NMOC/IeA0BaTeNbHO COeMHEHHbIMU KOHTaKTaMu cocTaBnseT 2A
npwv 2208; T=15 mc. B Tabnuue 6 NnpriBeaeHbl 3HaUE€HUA HOMUHAMbHbIX
KOMMYTaLMOHHbIX TOKOB (le) ana kaT. nonb3osaHua DC11 (corn. IEC

337-1,337-1A)

Tabnuua 5 Tabnuua 6
Tun Konn4ecTBo NOCnenoBaTenbHO COeaANEeHHbIX KOHTaKTOB Tun HOMMHabHBIN KOMMYTALWMOHHbIN TOK le (A)
BbIKJIO-
BrteonaTen 1108 2208 4408 6008 yatens 24B 60B 110B 220B 440B 600B
4G 10 1 3 6 8
4616 5 " 6 ° 4G10 | 10 2 1 027 | 0,16 | 0,14
4G 25 2 4 6 9 4G 16 20 2,2 1 0,3 0,22 0,16
4G 40 2 3 6 9 4G 25 25 2,2 1 0,3 0,22 0,16
4G 63 2 4 6 9 4G 40 50 5 2 0,4 0,23 0,20
4G 100 2 3 6 - 4G 63 63 5 2 0,4 0,23 0,20
.?_G - TNaBHaA Harpyska, 6e3”6'quT”BHfﬂ V”I'”" HN3KOVHAYKTMBHAA BHUMAHME!! BbikniouaTenn B Kopnyce w3 npactmacchi - PK,
=1mc, oTkniovatowan cnocobHoct 1=1,5 le VICMOMHAIOTCA TOMBKO [1718 KOMMYTAaLMOHHbIX CXEM, BbIMOSIHEHHbIX
He 6GosbLUe YeM 13 4 COeANHUTENbHBIX SIEMEHTOB.

NMPUMEP 3AKA3A

4G|25/- 10|-|U|-
¥\

Tun pykoaTku:
eé ucnonHeHve
u uBeT BbiGnpaeTcsa
B COOTBETCTBUUN
C AAHHBIMUN
BTabn.2 ctp. 1

R112>

SS9 -

06Go3HauyeHue HomuHanbHbI TOK Homep cxembl UcnonHeHue: CneunanbHoe UCNOJIHEHUE,
cepumn nepeknioyartens KOMMYTaLMWOHHOM U - oTkpbITOE; CUMMBOJ1 KOTOPOro fo6aBseTcs
nepekniouyatens (A) nporpammel. OU - oTkpbITOE K 0603Ha4YeHuIo Tuna.

C KpenneHmem
Ha 3agHIo10
CTEeHKY;

PK- 3akpbiToe.

MEPEKJTIOYATEJIU HA TOKU 100A

BHUMAHUE HOBUHKA!

KomnaHua AMATOP-JJIEKTPO pa3spaboTana M Havana CepuiiHblii
BbIMYCK  CneuunanbHbiXx  MOAUGULMPOBAHHBIX  MNepeknoyaTtenei
4G63/100 Ha 6a3e nepekntovatens 4G63. MNepekntoyatens obnagaet
CBOMNCTBaMU 1 TEXHUYECKUMMW XapakKTepUCTUKamMu, NPUCYLLMU
cemMelncTBy nepekntoyateneinn cepum 4G. [laHHbIN nepeknioyatenb

Pexxumbi pa60'rb| n npimeHeHune:

Mcnonb3osaHune nepekntoyatensa 4G63/100 ana pasnuyHbix KaTeropum NnpumMmeHeHus:

AC-23
AC-20, AC-21

labapuTHblE N MPUCOEANHUTENbHbBIE Pa3MepPbl COOTBETCTBYIOT Fpyrne
A2 1 BbIYMCNAIOTCA B COOTBETCTBUM C UMELMMUCA Tabnuuamu
rabaputoB. [InnHa nepeknioyatens BbluMCIAETCA MO Tabnuuam

le=63A
le=100A

npepcTaBnaeT cobo BbiknouaTenb (MepekoyaTesb), pacCuMTaHHbIN
Ha HOMWHAMbHbIA TennoBol TOK [th=125A, ¥ BbINOJHEH MO
TEXHONOrMn LybnnpoBaHNA KOHTAKTOB. MOXeT MNpUMeHATbCA B
KauyecTBe rnaBHOro BbiknoyaTena. KommyTaLOHHbIe MpOorpammbl Ana
nepeksntoyatens 4G63/100 TpebyioT 06sA3aTeNbHOrO COrnacoBaHUA ¢
npovssognTenem.

[na geuratenen:

39kw 380V
32kw 380V

Ith=125A AC-1
Ith=125A AC-3

rabapnMTtoB B COOTBETCTBUWM C KOJIMYECTBOM KOMMYTaLIMOHHbIX
3/IEMEHTOB, VIMEWLLUXCA B KOpryce nepekntoyatens (Heobxoanmo
06A3aTeNbHO YTOYHATb AlaHHOE KONMYeCTBO Y MeHekepos!!).
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PASMEPbDI U1 MOHTAXA

HU3KOBOJIbTHAA KOMMYTALMOHHAA AMMNAPATYPA

MepenHsis naHesnb B CTaHA4aPTHOM MUCIOJIHEHUN

Pykositka

Ta6bnuua 7
pynna B E
A0 48 7,5
Al 65 9,5
A2 90 9,5
A3 132 10
Tabnuua 7.1
Mpynna AO A2 A3
Tun nepeknioyatens |4G10 4G40 | 4G63 | 4G80 |4G100

HomuHanbHbI

ﬂepelcmoqarenu, MOHTUpPYyeMbie nog rnaHeJsblo

KOMMYTaUMOHHBIV 10 40 63 80 100
ToK le
Ta6bnuua 8
D P R B F
%]

27,5 19 |1 235|395| 16
35 25 32 53 20
48 32 |435|705| 26
75 46,5 | 63,5 | 104 39

Ta6bnuua 9
D P R B F
%]
35 51 |625([815]| 15
48 64 | 79,5 (105,5] 19
75 88 115 |155,5( 28
Ta6nuua 10
Mpynna D1 D2 A
o] o] O
A0 5 14 36
Al 5 14 48
A2 6 16 72
A3 6 18 104
Ta6bnuuya 11
Mpynna D1 D2 A
%] %] O
A0 5 42,5 | 36
Al 5 59 48
A2 6 82 72




HU3KOBOJIbTHAA KOMMYTALUMOHHAA AMMNAPATYPA “

APATOR

CTAHAAPTHDIE MCNOJIHEHUA

- F
Boiknmoyarens gns BCTPOUKHN ] _E. D2 .
- @ ‘ —
| b4
|
i
-==g4----4--4--t--1--+t-a e Q-----—- < o
o 1
R
G L |
L
Ta6nuua 12
Tun D1 D2 A B (& E F G L (8 3aBMUCMMOCTHU OT KONIM4ECTBA COEANHUTESIbHbIX 3/IEMEHTOB)
[pynna | nepexnto-
yarens - - - 1 2 3 4 5 6 7 8 9 10 11 12
AO 4G10 38 4,3 36 48 6 9,6 22 4 33 |425| 52 |615]| 71 81 |90,5| 100 |109,5| 119 [ 129 |138,5
A 4G16 57 4,3 48 65 6 13,5| 26 3 46,5| 60 |73,5|87,5| 101 |114,5/128,5| 143 | 156 [169,5| 183 [196,5
4G25 57 4,3 48 65 6 13,5| 26 3 |4655| 60 |735]|875| 101 |114,5[/128,5| 143 | 156 |169,5| 183 | 196,5
A2 4G40 80 53 72 90 8 18 31 5 |56,5|745]925|110,5|128,5(146,5|164,5|182,5|200,5|218,5(236,5|254,5
4G 63;80| 80 5,3 72 90 8 18 31 5 |56,5|745)925 |110,5/128,5|146,5|164,5|182,5(/200,5|218,5|236,5|254,5
A3 4G100 120 | 5,3 | 104 | 132 10 29 |[37,5 6 77 107 | 136 | 166 | 226 |146,5| 284 | 314 | 343 | 373 | 402 | 432
-F. G
Boiknioyartenb s MOHTaXka B Kopnyce E. ——
al - R S S S E— L- )
@]
. L
Ta6nuua 13
Tun D1 | D2 | A B c E F G L (B 3aBMCMMOCTH OT KOJIMYECTBA CO TeNbHbIX 3 TOB)
pynna | nepeknto-
varens 1 2 3 4 5 6 7 8 9 10 11 12
AO 4G10 38 4,3 36 48 6 9,6 32 4 37 | 46,5| 56 |655| 75 85 [94,5| 104 [113,5| 123 | 133 |142,5
A1 4G16 57 4,3 48 65 6 13,5| 35 3 46,5| 60 |73,5|87,5| 101 |114,5/128,5| 143 | 156 [169,5| 183 [196,5
4G25 57 4,3 48 65 6 13,5| 35 3 |[465| 60 |73,5|87,5| 101 |114,5|128,5| 143 | 156 |169,5| 183 |196,5
A2 4040 80 5,3 72 90 8 18 40 5 56,5 | 74,5 | 92,5 |110,5|128,5(146,5|164,5|182,5|200,5|218,5|236,5 | 254,5
4G 63; 80| 80 5,3 72 90 8 18 40 5 |56,5|745) 925 |110,5(128,5|146,5(164,5|182,5(200,5|218,5|236,5 [ 254,5
A3 4G100 120 | 5,3 | 104 | 132 10 29 50 6 77 107 | 136 | 166 | 196 | 226 | 284 | 314 | 343 | 373 | 402 | 432

PaccTosiHue mexay

Bont P-PN-70/E-02502 KPENEXHLIMU
(=] 4| Buikniouatens B nnactMaccosom kopnyce —— ek
T T® D
U e
4 -} -4 < 1
aa .
R
H g i
j ! |
IP 55 =
Ta6nuua 14
L (B 3aBMCMMOCTM OT KONIM4eCcTBa
r Tun D Al A2 As B M N R Bont P COeAVHUTENbHBIX 3/IEMEHTOB)
pynna nepexknw4yatens
- - 1 2 3 4
A0 4G 10 43 55 38 54 64 13 25 19 11 | 555 | 555 | 75 75
N 4G16 43 75 75 75 85 19 34 25 6 | 77 77 | 104 | 104
4G25 43 75 75 75 85 19 34 25 6 | 77 77 | 104 | 104
A2 4G40 53 | 109 | o 107 | 120 29 45 32 21 | 95 95 132 | 132
4G63, 4G 80 53 | 109 | o1 107 | 120 29 45 32 21 | o5 95 132 | 132
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APATOR

CMNEUNAJIbHBIE UCMOJIHEHUSA

Nyt =GR NS PasHuua Mexay cTaHaapTbiM U crielnanb-
S 1 Crenenb sawmentocty: IP 55  HBIM  MCIOJIHEHUEM COCTOMT B TOM, 4TO
Ucnonnenue: U, OU crieLuanbHOe UCIMOJIHEHME npeaycMaTpu-
Mpynna: AO, A1, A2 BaeT Hasnyme YnJIOTHUTEJIbHOIO KOJibLia
Ha NPUBOAHOM CTEepPXXHe, YTO obecrneynBa-

eT creneHb 3awuujeHHocTu IP 55.

LMJIMHAPUYECKUA 3AMOK

85 BNIOKUPOBKA MOJIOXKEHUIN COIMJTACHO 3AKA3Y
McnonHenne: U
Mpynna: A1, A2

Ta6nuua 15

& |[D1|/D2|D3 | A B1|B2|C |E|F|H|P L (B 3aBMCMMOCTH OT KOJIMYECTBA CO T

c

>

e ] 12|38 |4 |5 |6]|7]|8]9]10

A1 | 5 |14(21,5/48 65|98 | 6 |9,5(/26|48|25|72,5| 86 |99,5(113,5( 127 |140,5{154,5 169 | 182 |195,5 *
A2 | 6 |16 |21,5| 72|90 [122| 8 |9,5| 31|60 | 32| 82,5 [100,5/118,5/136,5|154,5|172,5[190,5|208,5|226,5|244,5|262,5|280,5

86 BHUMAHUE!!! B 3aka3e He06XOAUMO yKa3aTb MOJIOKEHUE
B KOTOPOM [OJKHA GokupoBaTbCs py4yka! ™

Mcnonnenne: U, PK

Mpynna: FO, A1, A2 p ﬁ$

P=35 gna AO n A1 D3=e7 ana A1 ;
P=44 pna A2 D3=e8 ana A2 o
B rpynne AO BucsYnii 3aMOK MOHTUPYETCS Ha py4Ke. °
PaccrtosiHne Mexay MOHTa)XHbIMU OTBEPCTUSIMU, TaKoe Xe, Kak B CTaHAapPTHOM UCIOJIHEHUN .

ABEPHOE COEAVUHEHUE
S 7 Bbikso4yatesib MOHTUPYETCSl Ha 3aAHen e

CTeHKe Kopryca uiu ABepue Lwkaga. h
Pykositka C¢ nepepHeil  naHesbio %

HaxoauTcs Ha kopnyce, mMbo AsepLe.
lMpuBogHOW cTepXeHb MOXeT ObiTb
YA/IMHEHHbIM, C YIJIOTHUTENEM.

Wcnonxexne: OU B | -
Mpynna: A1, A2 -
[aGapuTbl cm. Tabn. 16 K=33 MM ans rpynnbl A1

K=35 mm gnisi rpynnsl A2

OBEPHOE COEAWHEHWE C BJIOKUPOBKOW

S 8 XapaxTepucTtuku Kak ans S7, Kpome Toro
OTKpbITUE ABEPEV 6yAeT BO3MOXHbIM,
Hanpumep B NMosIoXeHun Bbiksloyarens "0". o
B Tabnvue ykazaH MUHUMANbHbIA
McnonHenve: OU paamep N.
lpynna: A1, A2 [ocTaeka BbiknioyaTenei
NPOU3BOANTCS COMNacHo pasmepy
N, onpenenéHHom B 3akase. (L+N
onpepenseT ryouHy MOHTaxa
BbIKJIlO4aTeNs B LWKay).

Ta6bnuua 16
D A B (o] E F N* L (B 3aBUCMMOCTHM OT KONIMYECTBA CO mTe TOB)
Mpynna
| | u 1 2 3 4 5 6 7 8 9 10 11 12
A1l 4 48 65 6 135|165 | 54 (465 | 60 | 735|875 | 101 |114,5/128,5| 143 | 156 [169,5| 183 |196,5
A2 5 72 90 8 18 17 60 |56,5|74,5|925|110,5|128,5|146,5|164,5|182,5(200,5|200,5 | 236,5 | 254,5
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CMNELUNAJIbHbLIE UCMOJIHEHUSA

S9

LLEHTPAJIbHOE KPEMJIEHUE

(Ans Kpyrabix BbiKJlOYaTeNen)

30,5

1-5mMm

(B nynbTe ynpasnaeHus
CO CTaHAapTHbIMU OTBEPCTUSIMM).
(s}

38

McnonHeHue: U
Mpynna: AO

2}

15,25

30,5

LLEHTPAJIbHOE KPEMJIEHUE

(ans kpyrnbix Boiknoyareneri) 30,5

Knto4 ncnonuser QyHKUNIO PYKOSITKMU,
3aKpbITUE HacTynaeT B MOJIOKEHUX 3
N

3: s Iy
BbIHYTb KJIIOY MOXHO B TeX Xe

238

MOJIOXKeHUSsIX.
McnonHenne: U
Mpynna: AO

30

LEHTPAJIbHOE KPEMJIEHUE
(Aans Kpyrnbix BbiKlOYaTene)

H

McnonHerne: U
Mpynna: AO

228

@38

LEHTPAJIbHOE KPEMJIEHUE

(Ans kpyraeix Bbikoyareneii) 30,5

Knio4 ncnonHser GyHKUNIO PYKOSITKU,
3aKpbITUE HacTynaer B
B noJsioxeHusix 3, 6, 9, 12.

BblHyTb KJII04 MOXXHO B TeX Xe
MOJIOXKEeHUSIX.

McnonHenne: U

238

N 4
Mpynna: AO 30 L
Ta6nuua 17
L (B 3aBMCMMOCTM OT KONIMHECTBA COEANHUTESIbHBIX BJIEMEHTOB)
WUcnonHeHue:
$9,510,511,512 1 2 3 4 5 6 7 8 9 10 11 12
47 (56,5 | 66 | 755 | 85 95 |104,5| 114 [123,5| 133 | 143 [152,5

BbIKJTKOYATEJIb C CUTHAJINSALLMOHHOW JIAMIMOYKOM

(uBeT cTaHaapTHBbIN - KpacHbi; 220B)
McnonHenne: U, OU, PK*
Mpynna: AO, A1, A2

*CcTeneHb 3almueéHHocTn IP52

Ta6nuua 18
A D1 D2 | D3
Mpynna
u e o o
AO 36 5] 14 9
Al 48 5 14 9
A2 72 6 16 9

s |
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APATOR

CMNEUNAJIbHBIE UCMOJIHEHUSA

BbIKJTIOYATEJ1b AJ19 MOHTAXXA HA LUUHE

S18 COIJIACHO DIN EN 50022 Ta6nuua 19
McnonHenne: U Fpynna A B c b E F G
Ipynna: AO, A1, A2 o
AO 48 | 30 | 21 | 35 | 5 [105]265
Al 65 [485| 21 | 35 | 9 | 15 |345
A2 90 485 21 | 35 | 9 | 15 415
. E
] O]
LR

- [ I

Mpynna: A1, A2

3KpaH ycTaHaBMBaeTCs Ha NepeksioyaTen ¢
KOJIN4ECTBOM KOMMYTALMOHHbIX 3IEMEHTOB HE

Ta6nuua 20 MeHee AByX.
D1 D2 A E P K M N L
Mpynna
[} [ ]
A1 5| 14 48 9,5 25 51 78 36 69
A2 6 16 72 9,5 32 58 99 53 78

[JIABHbIA BbIKJTIOYATEJ1b

COrJIACHO IEC 204 n VDE 0113.

YepHas pykosiTka, nepesHss naHesb U yka3aTesibHbIi LUTOK 6esoro uyeera.
MpegoxpaHuTebHbIA 3KpPaH Takow xe Kak anasa S19, a Takke GNoKnpyoLnii
3aMok.

DKpaH yCTaHaBAMBaETCA Ha MepeKoyaTeNiv C KONM4yecTBOM

KOMMYTaUNOHHbIX 3N1EMEHTOB HE MeHee ABYX.

ABAPUWHbBIN-TTABHbIN BbIKJTIOYATEJ1b

KpacHas pykosiTka, XenTbiii yKa3aTesibHblii LUNTOK, YePHbIE
0003Ha4YeHns. 3alnTHBIN 3KpaH TaKow xe, kak aas S19. .

B1oKkupoBKa Tosbko B nonoxeHun "0" ¢ moMoLyblo 3amKa). 5
WcnonHenne: U

Mpynna: A1, A2 :

[

OKpaH ycTaHaBMBaETCs Ha nepektoYaTeny ¢
KOJIN4ECTBOM KOMMYTALMOHHbIX 3JIEMEHTOB HE

MeHee OBYyX.
Ta6nuua 21 ABy
D1 D2 | D3 A B1 B2 P K M N L E H
Mpynna
[ ] [ ] [ ]
A1 5 14 | 21,5 | 48 65 98 25 51 78 36 95 95 | 48
A2 6 16 | 21,5| 72 90 | 122 | 32 58 99 53 | 104 | 95 | 60
A3 6 18 | 21,5 | 104 | 132 | 168 | 46,5 | 88 | 132 | 78 | 137 | 10 85

S24

ABAPWWHbIN BbIKJIIOYATEJIb

COI'JIACHO IEC 204 n VDE 0113.
/cxembl 10 n 92/. KpacHasi pykosiTka, XenTblii yka3aTesibHbil LUTOK,
YepHble 0003Ha4YeHus,

McnonHenne: U, OU

lpynna: A1, A2

JKpaH yCTaHaBNMBAETCA Ha NePEKIIOUATENN C KONMYECTBOM
KOMMYTaLMOHHbIX 3/IEMEHTOB HE MeHee ABYX.
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CMNEUNAJIbHbLIE UCNMOJIHEHUSA

FMABHbIWA ABAPUNHbIN BbIKNIOYATESb

JKenTas nepeaHssl naHesb C KPaCcHOW Py4KOW,
6s10KMpPOBKa C NMOMOLLbIO BUCSHUX 3aMKOB

NcnonneHne: U

Mpynna: A1, A2 - K s

Mpynna D1 D2 DA B P

S$25

1200

Ta6nuua 22

bl Bl Bl A 9KpaH yCTaHABNNBAETCS HA NEPEKIoHATeNV C
Al 5 14 48 65 35 51 78 36 69 KOJIN4eCTBOM KOMMYTALIMOHHbLIX 3JIEMEHTOB HE
A2 6 | 16 | 72 [ 90 | 44 | 58 | 99 | 53 | 78 MeHee fByX.

LIEEHTPAJIbHOE KPEMJIEHUE 222,5 . 0.5PSum
329 LUNANHAPUYECKMIA 3aMOK C epeaHes =

naHesnbio. H

Kntoy ncnonnser GpyHKUMIO pyKoSTKN

LLEEHTPAJIbHOE KPEMJIEHUE 230,5 M EJ:LJ
830 UMANHAPUYECKNI 3aMOK C nepeaHedi 245

naHeJbio. - 6

Knio4 ucnonHsetr QyHKUUIO PYKOSITKU = /L

McnonHenuve: U

pynna: AO

45

Ta6nuua 23

Konnuectso
coefeHNTEeNbHbIX 1 2 3 4 5 6 7 8 9 10 11 12
3/1eMEHTOB S29 22,5 | 11,25

L 29 38,5 48 57,5 67 7 86,5 96 |105,5| 115 125 | 134 S30 30,5 | 15,25

Ta6nuua 24
McnonHexve A B
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BblEOP BbIKJIIOYATEJNEA ANA ABUTATENEN

KoMmyTaLMoHHaA cnocoOHOCTb KOHTAKTOB 3aBWCWT OT YCIOBWIA Harpysku, Kateropuu skcrinyatauum AC1, B KOTOPON TOK
BK/IOYEHVA U BbIK/IOYEHUA O[MHAKOBblI N PaBHbl HOMVHaNbHOMY 3HAuYeHMI0 TOKa, KOMMYTaLMOHHaA W3HOCOYCTOMYMBOCTb
BblK/toyaTenen fo 4G 63 paBHa OAHOMY MUIMOHY KOMMYyTauuid. B 6onee TAXENbIX yCNOBUAX KCMIyaTaLmMn KOMMYTaLMOHHasA
CnocobHoCTbOYAeTYMeHbLWaTLCA. [pecTaBneHHaA HUXKeAMarpaMmma npefjHaszHaueHa As1a npubnn<EHHoro Bbibopa BbiktovyaTenen
ANA ABUraTenei B 3aBUCMMOCTY OT HaNPAXXeHWA, MOLLHOCTY ABUraTens, KonmyecTBa KOMMYTaLUii B Yac 1 YCIIOBUIA SKCNyaTauum.

AC 1
80 —TF
- — AC2
40 N — R
= 30 AC
£ N, o~
= 20 :
Pl | 40 a——
S, ! \q
=g 10 !
oT . \\\
ﬁ om \\
= 5 i AN
o M : AN
3 8 ! N\
< 2 1
T ! N\
l \
! ! N
m [an] m :
o o o 1
N [ee] o 1
N [e0] Te} 1
0,3 0,5- 0,6 i !
1
1
0,4__ 1 : 1 ’5
0,5+ 1T !
o6+ 1T | 2
1
1 ! 3
19T 24 .
=4 s 4
2T L ~——
+ =+ : L T 16 2 é
. 1
24 3 4 + | I 7 =
it ] ~—— § s
3-- 5 I 6 ] \;\dc ]6 \ 10 £
6+ T | T
L S a 4G O
e : T T \ s 25 - 15 §
1 10+ 10T \ 20 <
1 w@ TN N
1 15 4 25 S
I™T20+4 — T 30 =
20 + \\ \\ =
154 30 NG 0 3
30 + %— 60 T
201+ > T 40+ S 4G 80 JC
S SN 80
40 T 50 T —~—— 100 5
30150+ 60T <
leo+ T 125 =
40 I I 150 =
s0+ 1004 175 O
604100 F120F 200 L

Mpumep ncnonb3oBaHUA fguUarpammbi:

Heobxognmo nopgobpaTtbh KynaukoBbli BblKMOUYaTENb 15
HemnocpeaCTBEHHOTO BKIOYEHMSA U TOPMOXeHMA 06paTHbIM
TOKOM ABuratens ¢ “6ennybent KNeTkon” MowHoCTbio 7 KBT,
380 B npu 30-T1 KOMMYTaLMAX B Yac:

1. Kateropusa skcninyatauyuun AC 4

2.CnepyeT HalT Ha [uarpamme 3HauyeHMe KonnyecTsBa
KOMMyTaumi B 4ac: 30 KOMM. B 4ac (B BepxHel uvactu
Avarpammbl)

3. B HageHHOM TOYKM MPOBECTN FOPU3OHTANIbHYIO JIMHUIO
[0 eé nepeceyeHna C IMHNEN COOTBETCTBYIOLLEN KaTeropum

10

skcnnyatauun (AC 4)

4. B HUKHEN YacTu Ararpammbl, Ha WKane COOTBETCTBYIOLLEro
HanpsXeHuA, cnelyet HaNTK 3HaYeHMe MOLHOCTM ABUraTens
(7 kBT, 380 B) 1 npoBeCTV ropn3OHTasbHYIO IMHUIO

5. VI3 TOUKM nepeceyeHns BepxHeln ropnsoHTaIbHON NMUHNN
C JIUHWMEN, COOTBETCTBYIOLWEN KaTeropuy 3SKchayataumu,
cnepyeT NPOBECTU BEPTUKANbHYIO TMHUIO (BHU3)

6.Touka nepeceyeHVss  HUXKHEN TFOPU3OHTaNbHOM 1
BEPTUKaNbHOW NUHWIA ByfeT HaxoauTbCA B 30He AeNcTBUs
Heobxoaumoro Ham Bbikouatens (4G 40).
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CTAHOAPTHbBIE KOMMYTALUOHHbBIE MPOrPAMMDI

Homep | Homep Homep | Homep Homep | Homep
KommyTtaumoHnHas nporpamma || @ KommyTtauvonHas nporpamma cxemui | ctp. KommyTauvonHas nporpamma cxembl | cTp.
MepexnioyaTenu ¢ HynesbIM Nonoxexuem 0-1 MHor 6e3 HyNeBOro NONOXEHNS Beikniouyatenu ans asuratenein
1-nosocHble 90 3-nozuunii 82 MNepeknioyaTenu co 38e3abl Ha
2-MONIOCHBIE 91 4-n03|/|LLV|151 83 TPeyronbHuUK
3-NoNCHbIE 10 ) 5-noauunii 84 OcHOBHOe UcronHeHVe
4-noniocHble 92 12 S 6-nosuumit 85 MNepexniovatens Y /A 12 26
5-NOMIOCHBIE 99 S 7-n03|/1u,w:| 101 19 cBo3BpatoMCcY BO 28
6-NOMIOCHBIE 100 8 8-noanuwit 102 C TOPMOXEHUEM NPOTUBOTOKOM € BO3- | og
c 9-nosuuwii 103 BpatomcY B0 30
MepeknioyaTenu ¢ yCKopeHHol kommyTauueii (0-1) - 10-nosunumii 104 Kak nepekioyaTenb HanpsxeHns 31 27
N 11-noavunin 105 LSS yNpaBieHus KOHTakTopamu
KOHTaKTbl C onepexexuem 30 270 12-noauLuii 106 C [IBYMS HANPABAEHMSIMI OBOPOTOB 21
1-noniocHble ABy! P P
KOHTaKTbl C onepexexviem 30° 3-noauuuii 86 Boikniowatenu B cucteme Jlanangepa
2-nonocHble 271 4-nosnunii 87
KOHTaKTbl C onepexexuem 30° ] 5-noauuuii 88 AsyxcropocThie A-0-YY }g
3-nontocHsle 2 6-no3uunii 89 J1BYXCKOPOCTHbIE 0-A-yy
2] o
3 KOHTaKTa C onepexenuem 30°, 63 12 e g’”":""u"”j H; 20 &BX?S?DAU?J;""Q AByXHANpasneHHele 20 27
1 koHTaKT ¢ onepexexnem 60. 2 -nosmuwl‘/" ﬂB ’XCKOPOCTHbIE, a TakXXe KOHTaKTop-
4-NONIOCHBIE (E 9-no3uuuii 119 Y P s P 3
3 KoHTakTa ¢ onepexeHuem 30°, 272 1?:222:”‘:2 }g? Hoe ynpasnenne —
2 KOHTaKTa ¢ onepexeHuem 60° 12-n03mt:m7| 122 n yaTenu Ans Ay TOYHbIX ABUraTenen
5-nostocHble 273 — 1-0-2 53
KOHTaKTbl C onepexexviem 30° 2 3-I'IOSI/1LLIAI:1 93 0-1-2 aByxHanpasneHHble 22 28
6-nontocHble 274 z 4-nosuumii gg LSS yNpaBieHus KOHTakTopamu 23,33
5-nosuumii
n yaTenu c «0»(0-1-2) % 6-noauumit 96 21 n yaTenu Ana T THbIX ABUraTenen
1-noniocHsle 51 (,'-:, 7-nosnumi 133 2 06moTku 0-A-W-Y (¢ 3-nontocamm 8
2-NoNIOCHbIE 52 8-noanumit 134 cucteme Jlananaepa) 34 28
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& HU3KOBOJIbTHAA KOMMYTALMOHHAA AMMNAPATYPA

APATOR

TABJINLUA HOMEPOB CXEM-AHAJIOIOB

BHUMAHME!!!: <Nepexnioyatenn-AHASIOMM» cepumn «4G» 06naaaioT NporpamMmMoii KOMMYTaLMK1, TOYHO NOBTOPSIOLLEN NporpamMmMy 3ame-
HsIeMOoro nepekioyatens. GapuThl, TEXHUYECKUE XapakTePUCTUKI 1 MPOYME NapaMeTphl «nepeksiodaTeneii-aHanoros» COOTBETCTBYIOT 3HAUEHM-
SIM, OTHOCSILLMMCS K XapaKTEPUCTMKAM CTaHAAPTHON cepun «4G» 1!

BAXHO: B crnyyae OTCYTCTBUMSI CXEMbI-aHANOora B JaHHOM kaTasore, He06X0AYMO HanpaBWTb 3arnpoc, Mo KOTopoMy ByaeT pa3paboTaHa gonon-
HUTENIbHAsi Cxema-aHanor.

HOoMep 4G HOMep 4G HOMep 4G HOoMep 4G HOoMep 4G HOoMep 4G
A2001 649 A2028 | 2028 2057 2057 2087 2087 2117 2117
NK, NKy3 2001 462 2028 | 698 2058 | 2058 2089 | 2089 A2118 | 2118
B0101 637 A2002 766 A2029 | 2019 2059 521 2090 2090 2119 2119
0101 516 2002 589 2029 2029 2060 754 2091 2091 2120 2120
A0102 665 2003 2003 A2030 | 2030 2061 2061 2092 2092 2121 2121
0102 519 2004 699 2030 785 2062 2062 2093 2093 2122 2122
60103 737 A2006 | 2005 2031 2031 2063 2063 A2094 | 2050 2123 2123
0103 91 2006 2006 A2032 | 2034 2064 2064 2094 2094 2124 2124
A1005 2088 A2008 | 2007 2032 2032 2065 531 2095 2095 2125 2125
0105 524 2008 2008 2034 648 2066 2066 2096 2096 2126 2126
0106 2099 2009 2009 2035 926 2067 2067 2098 2098 2127 2127
0109 522 2010 2010 A2036 | 2036 2068 908 2100 2100 2128 2128
0115 90 2012 2012 2036 616 2069 2069 A2101 | 2101 2129 2129
0116 2139 2013 2013 62037 | 2037 A2071 | 2071 2101 2101 2130 2130
0117 2140 b2014 | 2014 2037 92 2071 905 2102 2102 A2132 | 2077
A0118 2141 2014 596 A2038 | 2041 A2072 | 2033 2103 2103 2132 2132
0118 2142 A2015 | 2015 2038 2038 2072 2072 2104 2104 A2133 | 2133
0119 2143 2015 525 2039 2039 2073 2073 2105 2105 2134 2134
0120 2148 A2016 | 2011 2040 2040 2074 2074 2106 2106 2135 2135
0121 765 2016 2016 2044 2044 2075 2075 2107 2107 2136 2136
A0122 2149 A2017 | 2017 A2047 | 2042 2076 2076 2108 2108 2137 2137
0123 2150 2017 512 2047 2047 2079 2079 2109 2109 2138 2138
0124 2151 A2018 | 2018 2048 940 2080 622 2110 2110 A2144 | 2146
0125 2152 2020 2020 2049 2049 2081 1084 2111 2111 2144 2144
A0126 2153 A2024 | 2024 2051 2051 2082 2082 2112 2112 A2145 | 2147
0127 2154 2024 672 2052 2052 2083 2083 2113 2113 2145 2145
0128 2155 2026 2026 2054 2054 2084 2084 2114 2114
0129 2156 A2027 | 2027 2055 2055 2085 2085 2115 2115
0130 2157 2027 787 2056 2056 2086 2086 2116 2116
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HU3KOBOJIbTHAA KOMMYTALMOHHAA AMMNAPATYPA &

Homep 4G Homep 4G Homep 4G Homep 4G Homep 4G APATOR
A3001 | 2158 A3052 | 3049 3110 | 3110 3164 | 3164 A4027 | 4027 Homep 4G
3001 | 2159 3052 | 3052 3112 | 3112 3165 | 3165 4027 | 955 A4072 | 4033
3002 | 3002 A3053 | 3050 3114 | 3114 3166 | 3166 A4028 | 3068 4072 | 4072
3003 | 3003 3053 | 3053 3117 | 3117 3167 | 3167 4028 | 4028 4074 | 4074
3004 | 2160 3054 | 3054 3118 | 3118 3168 | 3168 4030 | 4030 4076 | 692
3005 | 3005 3055 | 3055 3121 | 3121 3170 | 3170 4031 | 694 4078 | 4078
3006 | 3006 A3056 | 3056 3122 | 3122 3171 | 3171 A4032 | 4029 4079 | 4079
3007 | 3007 3056 844 3123 | 3123 3172 | 3172 4032 | 4032 4080 | 4080
A3008 | 2161 A3057 | 2167 3124 | 3124 3173 | 3173 4034 | 4034 4081 | 1050
3008 | 3008 3057 | 3057 3126 | 3126 3174 | 3174 A4036 | 4036 4082 | 4082
A3010 | 3009 A3058 | 2168 3127 | 3127 3175 | 3175 4036 | 527 4083 | 4083
3010 | 3010 3058 | 3058 3128 | 3128 3176 | 3176 A4037 | 691 4084 | 4084
A3011 | 2162 3060 | 3060 3129 | 3129 3177 | 3177 4037 | 1043 4085 | 4085
3011 | 3011 3061 | 3061 3130 | 3130 3178 | 3178 4038 | 4038 4086 | 4086
3013 | 3013 3064 | 3059 3131 | 3131 3179 | 3179 4040 | 4040 4087 | 4087
3014 854 A3065 | 3063 3132 | 3132 3180 | 3180 4041 | 4041 4088 | 4088
3015 | 3015 3065 786 3133 | 3133 3181 | 3181 A4042 | 4039 4089 | 4089
A3023 | 2163 3066 | 3066 3134 | 3134 3182 | 3182 4042 | 4042 4090 | 4090
3023 | 3023 3070 | 3070 3135 | 3135 3183 | 3183 4043 | 532 4091 | 4091
3025 | 3025 3071 800 3136 | 3136 3185 | 3185 4044 | 4044 4092 | 4092
A3026 | 3024 3072 | 3072 3137 | 3137 3188 | 3188 4045 | 4045 4093 | 958
3026 | 3026 3073 | 3073 3138 | 3138 3190 | 3190 4046 | 4046 4094 | 4094
3027 | 3027 3074 | 3074 3139 | 3139 3191 | 3191 4047 | 4047 4095 | 882
3028 | 3028 3075 | 3075 3140 | 3140 3192 | 3192 A4048 | 4048 4096 | 530
3029 | 3029 3076 | 3076 3141 | 3141 A3193 | 3184 4048 | 850 4097 | 780
A3030 | 2164 3077 | 3077 3142 | 3142 3193 | 3193 4049 | 4049 4098 | 715
3030 | 3030 3078 | 3078 3143 | 3143 3194 | 3194 4050 | 4050 4099 | 4099
A3031 | 2165 3079 757 3144 | 3144 3195 | 3195 4051 | 927 4100 | 4100
3031 | 3031 3080 555 3145 | 3145 4052 | 4052 4101 | 629
A3033 [ 520 3082 588 3146 | 3146 e W 4053 | 861 4102 | 4102
3033 742 3083 623 3147 947 o1 T a0m 4054 | 4054 4103 | 4103
3034 | 3034 3085 | 3085 3148 | 3148 o1 203 4055 | 845 4104 | 4104
3035 582 3086 | 3086 3149 | 3149 2013 2013 4056 | 4056 4105 | 4105
3036 | 3036 3087 | 3087 3150 | 3150 R 4057 | 4057 4106 | 4106
3037 673 3088 | 3088 3151 | 3151 2017 2017 4058 | 4058 4108 | 693
3039 | 3039 3089 | 3089 3152 | 3152 4059 | 4059 4109 | 4109
A4018 | 4018
A3040 | 3040 3090 | 1003 3153 | 3153 015 | or3 4060 | 4060 4110 | 4110
3041 | 3041 3091 597 3154 | 3154 4061 | 956 4111 | 592
4019 | 4019
3043 | 3043 3093 | 1085 3155 | 3155 4063 | 4063 4112 | 4112
54020 | 3067
3044 | 3044 3100 567 3156 | 3156 4064 | 4064 4113 | 4113
4020 | 4020
A3045 | 3038 3103 674 3157 | 3157 4065 | 4065 4114 | 678
A4021 | 4021
3045 | 1082 3104 | 3104 3158 | 3158 o1 | o3 4067 | 4067 4115 | 4115
3046 | 3046 3105 783 3159 | 3159 2o | 051 4068 | 4068 4116 | 4116
3047 636 3106 | 3106 3160 | 3160 A4069 | 4061 4117 | 4117
4024 | 4024
A3048 | 3042 3107 | 3107 3161 | 3161 4069 | 4069 4118 | 4118
A4025 | 4022
3048 | 3048 3108 | 3108 3162 | 3162 4071 | 4071 4120 | 4120
4025 | 4025
3051 | 3051 3109 | 3109 3163 | 3163
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APATOR
Homep 4G HOoMmep 4G HOMep 4G HOoMep 4G HOoMmep 4G
HoMep 4G

5001 | 5001 5071 | 5071 6023 | 6023 6087 | 6087 143 | 2776
4121 | 4121 5002 | 5002 5073 | 5073 6024 | 975 6088 | 6088 150 1144
4123 | 4123 | 5003 | 5003 5074 | 5074 | | 6025 | 6025 6089 | 6089 151 | 2822
4124 | 428 | [Ts004 | 5004 | [ Aso7s | 3069 | | 6026 | e026 | [ Ae091 | 3004 186 | 1660
4125 1 4125 | 5005 | 5005 5075 | 5075 6027 | 6027 6001 77 A202 | 1141
4129 | 4129 | [M5006 | 528 5076 | 5076 6029 | 6029 A6092 | 3095 202 | 2699
4132 | 4132 | 75007 | 5007 5078 | 5078 6030 | 6030 6092 | 6092 225 | 2791
4133 14133 1 ["s008 | 667 5079 | 5079 6031 | 6031 6093 | 6093 227 | 1584
4134 | 4134 | ["5009 | 5009 5080 | 5080 6032 | 6032 6094 | 6094 254 959
4135 14135 | [Tso10 | s010 | | s0s2 | sos2 | | 6033 | 6033 278 | 1194
4136 | 4136

5013 | 5013 5083 | 5083 6034 | 6034 314 1407
4137 | 4137 | [T5014 | os7 5085 | 5085 6036 | 6036 Homep 4G 322 812
4138 | 4138 | [Ts015 | 752 5086 | 5086 | | 6037 | 6037 327 | 924
— 7006 | 2802 |

5016 | 5016 A5087 | 5087 6038 | 6038 330 2777
4142 | 4192 | 5017 | s017 5088 | 5088 6039 | 991 332 830
4143 | 4193 | 5018 | so18 | | 5091 | 5091 | | 6040 | 6040 343 | 82
a1a4 1 41 1 | so19 | sore 5003 | 5003 6041 | 6041 | HOmep [ 4G 367 | 1740
4145 | 4195 | [T5020 | 5020 5094 | 5094 6042 | 6042 8012 | 658 398 | 1134
4196 | 4196 | 5022 | 5022 | | 5095 | 5095 | | 6044 | 6044 8016 | 1781 A426 | 1233
4197 | 4197 | 5023 | 5023 | | 5096 | 5096 | | 6052 | 6052 428 | 1058
4198 | 4148 | (M504 | 5024 | [ 5097 | 5007 | [ 6055 | 6055 440 | 1000
4199 1419 1 | s028 | 529 5008 | 5098 | | 6056 | 6056 i 470 | 1106
4150 14150 1 ["5030 | 5030 5100 | 5100 6057 | 6057 Homep 4G 474 | 1109
4151 14151 1 [Ts031 | 5031 5101 | 5101 6059 | 6059 3 888 556 | 1801
4152 | 4153

5032 | 5032 5102 | 5102 6061 | 6061 6 929
4154 | 4154 | 75035 | 5035 5103 | 5103 6062 | 6062 9 828
415 | 4155 | "5036 | 5036 | | 5104 | 5104 | | 6063 | 6063 16 835
4156 | 4156 | ["5037 | 5037 6064 | 6064 A23 665
457 14157 1 [Ts038 | 781 6066 | 6066 23 519

ome! 4G

4159 | 4159 | [T5039 | 5030 | « HOMeP 6067 | 6067 26 92
4160 | 4160 1 [M5041 | 671 6003 | 6003 | | A6oes | 3092 A29 | 1236
4161 | 46T 1 [Ts0a2 | s0a2 | | 6004 | o4 6068 | 6068 29 713
4162 | 4762 1 [M5045 | 5045 | | 6005 | 944 6069 | 6069 36 | 2790
4163 | 4163

5046 | 5046 | | 6006 | 609 6070 | 6070 39 | 2478
4164 | 4164

5048 | 5048 | [ 6008 | 6008 | [ A6071 [ 6071 43 | 2789
4165 | 4165 | [Ts0a9 | 5049 | [ 6009 [ 6009 | [ Ae072 | 072 Ads | 113
4166 | 4166 | 75060 | s060 | [ A6ot0 | 3084 6073 | 6073 4 | 1652
4168 | 4168

5061 | 5061 | | 6010 | 6010 6074 | 6074 Ads | 1241
4169 | 4169 | 5062 | sos2 | | 6011 | 876 6075 | 6075 45 771
4170 | 4170 | 1" 5063 | 5063 | [ 6013 | 1971 6076 | 6076 70 1118
71| 5064 | 5064 6014 | 923 6077 | 6077 85 2607
472 14172 1 [Ts065 | s0e5 | | 6016 | 700 6079 | 6079 105 | 951
A7 | 474 | " 5066 | 5066 | | 6017 | 904 6081 | 6081 106 | 827
A4177 1 4075 | 5067 | 067 6019 | 6019 6082 | 6082 128 | 2778
4177 14177 | 5068 | 5068 6020 | 907 6083 | 6083 A142 | 1132

5069 | 5069 | | 6022 | 6022 6084 | 6084 142 | 2698
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MK® MKB nMmoBs nMmoo
cxema 4G cxema 4G cxema 4G SEE 4G
11 662 22 544 22 544 111111 3001
22 9005 26 1419 222 884 111225 634
44 1434 1122 584 2222 591 111888 686
1111 4006 1266 1297 2227 499 112222 543
1122 594 2222 583 22222 587 112244 802
2222 590 112222 8004 111111 545 119266 803
111111 3001 222222 361 111222 632 119277 504
112222 543 2266a 1298 112222 8004 11955 54
222222 3004 22226a6a 965 112233 8004 222222 3004
126a6a 1418 112256 8005
12606 e nBn 222444 658
a6a 113333 8004 222777015 573
cxema 4G 115566 650 223344 930
nKy 2 101 90 222222 385 224466 801
cxema 4G 102 o 222266 1868 225566 655
201 10 222555 1102
1 " 233317 572
215 92 125566063 3469 333333 3004
4 91
220 3453 777777 065 1902 444777 914
7 516
” o9 222 909 12103103103103 1083 555666 798
229 910 778888 1335
10 >3 231 3379
GANZ KK 11114443 606
12 10
302 588 cxema 4G 111222/186 1332
7 2673 303 1967
” > o > o ” 222888[116 3467
= — 2 o e = 2277770133| 3285
237777087 1216
43 99 28 = 6001 91
334466026 794
57 946 397 3029 6002 10 A
- — 2L - o = 444444]146 660
= = s o v p= 555577084 | 3468
777777050 1901
95 1051 6008 11
= = SEZ 10 e % 888888/139 635
137 2824 cxema 4G 6044 92 MOELLER
150 1523 1102 o 6054 90 cxema 4G
1103 10 6094 51 8007 66
1104 92 6096 92 8210 51
1105 99 6099 75 8211 52
1106 100 6122 75 8212 53
2203 53 6169 51 8214 201
2253 56 6426 51 8216 203
2254 69 6432 75 15431 51
2352 86 2001 o1 15511 2980
2353 93 9002 10 15679 2830
2401 109 9003 55 15683 2829
2452 2897 9004 56 15907 2828
9151 2898 9417 69 8342 100
JVL1106 2683 9432 75 8223 69
15920 67
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krausnaimer

cxema 4G

A004 67
A005 68
A007 66
A176 207
A200 90
A201 91
A202 10
A203 92
A210 51
A211 52
A212 53
A213 75
A214 201
A215 202
A216 203
A220 54
A221 55
A222 56
A223 69
A230 82
A231 83
A240 107
A251 87
A252 88
A271 94
A290 270
A291 271
A292 63
A293 272
A341 99
A342 100
A543 3378
LOVATO
cxema 4G

APATOR
ABB
cxema 4G
0_A01_ 90
0_A02_ 91
0_A03_ 10
0_A04_ 92
0_A1_ 90
0_A2_ 91
0_A3_ 10
0_5021_ 107
0_S031_ 108
0_5S041_ 109
0_ST31_ 82
0_ST41_ 83
0_U2_ 52
0_U3_ 53
0_U4_ 75
0_URR1_ 201
0_URR2_ 202
0_V30_ 66
0_WC1_ 2807
Q_A6_ 3406
Q_ST33_ 3407
OBZOR
cxema 4G
1102 91
1103 10
1104 92
1105 99
1107 3374
1108 3376
2252 55
2253 56
2255 70
2351 3470
2451 83
2551 84
2202A8 3377
2205A8 3375
BHumaHme!

HomeHknatypHas 6a3a nepeknioyareneit 4G Ha CEroAHsLIHNIA fieHb COAEPXUT yXe Gonee 3 000 HaMMeHOBaHMIA.
Mo3aTomy B JaHHOM KaTasiore Mbl CO4NM NPaBUIIbHLIM Pa3MeCTUTb TOJIbKO Hanbonee NonynsipHbie CXeMbl.

B cnyvae oTcyTcTBUS He06X0AUMOIA MHPOPMaLuuK 06 uHTepecyioLeit Bac no3uuum Bel MoXeTe HailTy e€ Ha Haluem
caiite www.apator.ru, B pasaene "Mpoaykuusi/KynaukoBbie nepeknodatenu/CxemMbl”, unm cBA3aTbCs C HALUMMKN

coTpy M 11O YK

34

Homepa cTaHAapTHbIX cxem
LOVATO coBnagatoT €
Homepamu 4G.
Mpumep: 7GN20-91P
cooTBeTcTBYeT 4G cxeme 91.

Schneider
cxema 4G
K.B-004T 3370
K.E-503W 3349
K_F-013NL 733
K_F-024NL 788
K10D-012QCH 123
K11-023NCH 2823
K1A-001ACH 90
K1B-001S 3364
K1B-001UCH 51
K1B-002ACH 91
K1B-002NCH 516
K1B-003TCH 3284
K1B-006TCH 201
K1B-006TLH 201
K1B-011UCH 2964
K2B-1002HLH 91
K1C-003NCH 2963
K1D-002U 52
K1D-002ULH 52
K1D-004ALH 92
K1D-012NCH 3437
K1D-012U 55
K1D-012UCH 55
K1D-024MLH 67
K2D-004HLH 92
K2D-012ULH 795
K1F-003U 53
K1F-003ULH 53
K1F-006ALH 100
K1F-006N 85
K1F-006N 3434
K1F-013NCH 3436
K1F-013QLH 2986
K1F-013U 56
K1F-027MLH 66
K1H-014NLH 2931
K1H-026 MLH 3439
K2H-014ULH 796
K1K-005U 76
K1K-015 70
K1M-016N 3435
K2M-033NL 3440
K21-023QCH 3438

panee tenedoHam.
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i, ;\% ™ o nepeceuenns npocnekTa HemoKopeHHbIX
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/% £ 150 MeTpoB B CTOPOHY KannHUHCKol 6a3bl.
e g op H oT MeTpo lMnowagb JTleHnHa - mapwpyTHoe
/ A i Takcu 367, 107, o KonbLla Ha [NuckapeBCckom

npocnekTe, Aasniee NewKom Yepes */AoPOoxKHYI0
acTakapy nnatdopmbl MNnckapeska
rB CTOPoHy KannHuHckom 6a3bl.

PEFMOHAJIbHbBIE NPEACTABUTEJIbCTBA 3A0 “AlNATOP-3JIEKTPO”

r. CaHkT-MeTep6ypr r. EkKatepuH6ypr r. HoBocnbupck
Ten.: (812) 337-11-78, Ten.: (343) 219-18-07 Ten.: (383) 347-54-07
(812) 332-47-75 mo6.: (904) 983-34-57 mo6.: (913) 921-88-87

NPOAYKLINA 3A0 “AnaTtop-3dneKkTpo”
Appec 6nunxanwero K Bam opuca npopax:
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