OBLUME CBEOEHUSA

KynaukoBble nepekntoyarenm cepumn "4G" SBNSIOTCS BbIKOYATENSAMN
HM3KOro HanpsXeHus, pa3paboTaHHbIMK C YHETOM COBPEMEHHOIO YPOBHS
3HaHWi B 0611aCTM KOMMYTALMOHHOV annapaTypbl 1 NOCNEeAHUX AOCTUXE-
HWA COBPEMEHHOWM TEXHUKWN. B HMX MPMMEHEHBI UCKNIOYNTENBHO BbICOKO-
Ka4eCTBEHHbIE N30NSLNOHHBIE U MPOBOAHUKOBLIE MaTepuasbl. OCHOBHbIE
9N1EMEHTbI U CTPYKTYPHbIe 610KV CTaHAAPTHbI W BbIMYCKAIOTCSH CEPUIHO,
YTO NO3BONSET NPON3BOAUTH BbIK/IIOYATENM C MPOU3BOJILHON NPOrPaMMOin
KOMMYyTaLMKM 1 06ecneymTb KOPOTKME CPOKM MOCTaBOK.

MepeknioyaTenm NMeKT HECKObKO MOAMdUKALIMIA 1 MOTYT UCMOJIb30-
BaTbCA AJ19 Pa3nnyHbIx Ueneil. OHM yaoBNeTBOPSIIOT BCEM TPeOOBaHUSM,
NpeabaBASEMbIM K BbIK/OYATENSM HU3KOMO HaMnpsXXeHWs Ha NpOV3BOA-
CTBE, B FOPHOV MPOMbILLIEHHOCTH, B KopabnecTpoeHun u T.n. MNepexsio-
YyaTenn MOryT MCNONb30BATLCS HA TPAHCHOPMATOPHbLIX CTAHLMSX B LLMTAX
1 NaHensx ynpae/eHus, pacnpefenuTeNibHblX YCTPOMCTBAaX, CBAPOYHbIX
annapartax u Apyrux aHanoruyHbIx ycTporcTteax. [epeknioyatenu cepum
4G xapakTepuayloTcs HeGoNbLIMMMK rabapuUTHLIMK pa3Mepamu, BbICOKOM
KOMMYTaLMOHHOW CNOCOBHOCTbLIO, CTOMKOCTbIO K KPATKOBPEMEHHbIM Mepe-
rpy3kam, a npy AOMNOSHUTENbHOW 3almTe B BUAE NpeaoxpaHnuTenei, Tak-
Xe CTONKOCTbIO K AEACTBUIO TOKOB KOPOTKOrO 3aMblKaHUS.

KOHCTPYKLUUS

Kaxgplin KynaykoBbli nepeknoyaTesis COCTOUT M3 COOTBETCTBYIOLLE-
ro konuyecTsa (onpenensiemoro TpebyeMor nporpaMmMoli KoMMyTaumm)
KOMMYTALMOHHBIX 3/IEMEHTOB, KOTOPbIE MOXHO NEerko MOHTUPOBATb APYr
c apyrom. Kopnyca KOMMYTaLMOHHbIX 3N1EMEHTOB BbIMOSIHEHbI U3 MIACT-
MaccCbl, OCHOBOI KOTOPOWN SIBASIETCA MeNaMUH, YCTOMYMBLIN K OEACTBUIO
BMXPEBbIX TOKOB W 3/1IEKTPUYECKON AyTN.

KOMMYTauUMOHHbIA 31eMEHT MMeeT ABa TOKOBbIX TpakTa (Ui OAuH),
pacnonoXeHHbIE NapannenbHO Apyr APYry, KaXApI U3 KOTOPbIX OCHALLEH
KOHTaKTOM C ABONHbIM MEXKOHTaKTHbIM 3a30POM. Kaxapli KOHTaKT COCTO-
WT U3 ABYX HEMOABWXHbIX KOHTAKTOB M OAHOIr0 MOABMXHOIO KOHTAKTHOro
MOCTUKA. KOHTaKTHbIA MOCTUK BK/IIOHAETCS (MPUXMMAETCS K KOHTaKTam) ¢
MOMOLLbIO KOHTAKTHBIX MPYXVH, @ ero nepemMeLLeHne NponcxoauT ¢ NoMo-
LLbIO Kyflayka, pacrosioXXeEHHOro No cepeamnHe KOMMYTaUMOHHOMO 9NeMeH-
Ta. Kynaukum oTaenbHbIX KOMMYTALMOHHBIX 9IEMEHTOB COMPSXXEHHbI APYT C
Opyrom, 4to obecneynBaeT NPakTMYECKN OOHOBPEMEHHOE BKJTIOYEHNE U
BbIK/TIOYEHNE BCEX KOHTAKTOB. MICMOMb3ys ABYX3a30PHYI0 CUCTEMY KOHTaK-
TOB, a TaKXe KOHTaKTHble Haknaaku U3 crneumanbHoro cnniaea cepebpa,
YCTON4YNBOIO K AEVICTBMIO 3IEKTPUHECKON AYTU, MOJSTyHEHbI BbICOKME KOMMY-
TauMOHHbIE Ka4eCTBa M BbICOKas KOMMYTaLMOHHasA N3HOCOCTONKOCTb.

MexaHuam durkcaumm NnprvBoAa rapaHTMpyeT HaOeXHOoe Mepexoye-
HWe MNOABMXHbIX KOHTAKTOB NepeksioyaTens B OTAeNbHble GUKCUPOBAHHbIE
nosioxeHus. NpuBoaHbIE NPYXUHBI MEXxaHn3Ma Gukcaummn pasnnyaloTcs B
3aBMICUMOCTU OT KOIMYECTBA KOMMYTALMOHHbIX 31eMeHTOB. 10 xenaHuio
3aKasymka KynaykoBblil nepekioyaTeb MOXET ObITb BbINOMHEH C Pa3nuny-
HbIMU yrniamun nepeknioveHus.

OrpaHnynTenn npegHasHadeHbl ans Gukcaumm nepekmiodaTens B
KparHuX NonoxeHusix. KOMMyTaUMOHHbIE 3NIEMEHThI, MPUBOA U 3a4Hss
naHesb (Kpenswas naHesb) COeAMHEHbI MEXAY COOO0M N30ASLUMOHHLIMA
BMHTaMn. B crneumnanbHbiX MOOndUKaUMSX KynadkoBble nepeksoyarenu
MOTYT NOCTABAATLCS C KOMYECTBOM KOMMYTA LIMOHHBIX 3IEMEHTOB, Npe-
BblLLaoLeM 12.

PO AINnATOoOP

SNEKTPO
NMPUMEHEHME

KynaukoBble nepekoyaTteny UCNob3yTCS B KA4ECTBE:
® BblKloYaTeNelnn AN MOAKIIOYEHUS U YNpaBNeHUs NpUBOAaMU Ha
OCHOBE 0HO- 1 TpexdasHbIX ABUraTefien, B Ka4ecTBe nepeksoyare-
nen 3Be34a-TPeyrofibHYK, NepexkioyaTenet HanpasneHns n 4acToTbl
BpaLLeHNs 1 T.4,;
® nepeknioyatenei c Tpebyemoli NPorpamMmMoit KOMMyTaUuUn B LEENSIX yrnpa-
BNIEHUS, CUTHANM3aumn, B BCMOMOraTENbHbIX LEMSIX;
® BbIK/IIOYATENEN, NepekntoyaTenen 1 nepeknoyaTenen OTBETBNEHUN, B
3NEeKTPUYECKNX CBAPOYHbIX annaparax;
@ rPyNnoBbIX NEPEKIoYaTENEN, HaNPUMepP, 419 COeaUHEHUS PE3NCTOPOB
1 HarpeBaTesibHbIX 3/1EMEHTOB;
® MOBOPOTHOrO Nepek/toyaTenst ¢ aBTOMaTUYeCKMM BO3BPATOM B UCXOA-
HOE MOJIOXEHME.

KNNACCUDPUKALINA

OcHoBHas knaccudukauma nepeknodaTenei, ux Tunbl 1 0603HaYeHNs
ONPEeAEensoTCS 3Ha4eHNEM HOMUHANLHOrO Toka. [lanbHewnwas knaccupu-
Kauysa NPOBOAMTCS HA OCHOBaHUM rabapuTHbIX Pa3MepoB - YeTbipe rpymn-
nbl. MepeknoyaTensm Kaxaon rpynnel COOTBETCTBYIOT OAVNHAKOBBIE PYHKMU,
naHesnu, a Takxke pacrnonoxXeHne n pasdMepbl KPENEXHbLIX OTBEPCTUN:

Ta6nuua 1
Mpynna AO A1l A2 A3
Tun nepekniovatensa | 4G10 | 4G16 | 4G25 | 4G40 | 4G63 | 4G80 |4G100
HoMuHanbHbIN
KOMMYTaUMOHHbIN 10 16 25 40 63 80 100
ToK le

Y3Jibl U AETAJIN

KomnnekTHas nepenHsis naHenb

COCTOUT U3 CNeayoLmMX YacTen:
@ NepeaHen naHenn B CTaHAAPTHOM UCMOJSIHEHUW U UCMONHEHUN “S”
@ 9KpaHa ykasaTesibHOro LWmMTKa (Mpo3payHoro).
@ YKa3aTenbHOro LWMTKa B CTaHAAPTHOM 6€10M UCMOIHEHNW C HAHECEHHbI-
MU 0603HaveHusaMu. Mo XenaHuio 3akasymka OH MOXET OblTb BbIMOHEH
4YepHOro, XenToro wnu cepebpucToro LBeTa.

PykosiTka

MpenHasHadveHa gna ynpaeneHus nepeknodatenem. CtaHOApTHbIM
LBETOM SIBNSIETCS YEPHbI, HO MO XENaHMIO 3aka3ymka MOryT NoCTaBNsATb-
Csi KpacHoro uBeTa (cornacHo Tabnvue 2).

TaGnuua 2
Mpynna AO A1 A2 A3
RO12 R112 R212 R312
KPacCHbIi KpPacHblIi KPacCHbIi KpPacCHbIi
RO14 R114 R214 R314
YepHbI YepHbIn YepHbI YepHbI
R122 R222 R322
KpPacHbI KPacCHbI KpPacHbI
R124 R224 P324
. YepHbI YepHbIl YepHbIn

MONIOXEHUAX poTopa.

TakT), 2 WT.

YCTpPOMCTBO KyNIa4yKoBOro nepeksiovarena cepum 4G Ha npumepe ogHOro nakera.
1. HenoaBuxHbI KOHTAKT C 3aXMMOM A5 No4-
COE[IMHEHUNSI BHELLIHErO MPOBOAA, 4 LUT.

2. Kynayok, o6ecnevmBaioLLmii nepeMelLeHne n
yAepXaHue LITOKa NPy OnpeneneHHbIX YrnoBbiX

3. KOHTaKTHbIA MOCTUK (NOOBUXHbBIA KOH-

4. Hanpasnsiowuii nas, obecneynBaoLLnii
nocTtynarteslbHOe NepeMeLLLEHNe LWIToKa, 2 LT.
5. LLITOK, BBINOSIHEHHbIV U3 N30ASALMOHHOMO Ma-
Tepuana, 2 wrt [lNpeobpasyeT BpaljaTensHoe
ABVXeHMe B NOCTynaTeslbHOe.

6. KoHTakTHas Haknazgka Ha OCHOBE cepebpo-
cogepxxallero cnnaea, 8 wWr.

7. KOMMYTaUMOHHbIV 3NeMEHT (MakeT).

8. Pe3bboBas wnunbka, 2 Wt Obecneunsaet
¢)VIKC8LI,I/IIO NakeToB M KPbILLKKX nepekno4aTend.

9. Potop nepekniovatens. ObecneyvBaet
nepeaavyy MOMEHTa OT Basia Ha Kynayok nepe-
Kntoyartens.

10. MpyxwuHa, 4 wt. ObecneynBaeT BO3BpPaT
LUTOKA B UICXOAHOE MONIOXEHNME.

11. Ban (ctanbHasi ocb). ObecneumBaeT nepe-
Ja4vy MOMeEHTa OT PYKOATKN Ha pOTOP.

12. BuHT 3axunma, 4 wr.

BHUMAHMUE!!! Kamanoz nocmosanno donoansemcs! 1
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“ IDIMNEKTPO

HOPMbI U CTAHAAPTbI

Mepekniovatenn cepun "4G" BbINycKalOTCA CEPUIAHO COMMacHo
TY3424-001-18806749-03 n COOTBETCTBYIOT TpeboBaHMsM
OCT P 50030.5.1-99, a Takke MexayHapoAHbIM CTaHaapTam
IEC 292-1, 292-2, 337-1, 408, 204.

B 2004 roay cepwiiHblli Bbinyck nepeksoyateneii cepun "4G" ceptnopm-
umposaH B Mockse. Ceptudukat: NePOCCRU.AN 48.B01241 Ne7062608

NEPEKJTIOMATEJIN-AHANIOTN

KomnaHua Anatop-3nekTpo NOCTOSHHO pa3pabaTthbiBaeT U BHEAPSIET B
NpPOM3BOACTBO NEPEKOYATESNIN C HOBLIMY CXEMaMM KOMMYTALLMN.

B 2003 rogy B MockBe ycnewHo 3anyLleHa JMHUS N0 CEPUIAHOMY Bbl-
nycky nepekntoyarenein. Mbl cepuniiHoO NPOM3BOANM NepeKioyaTenm, pac-
CYMTaHHbIE Ha HOMWHaNbHbIe Tokn oT 10 oo 100A.

Tenepb CTas BO3MOXHbIM BbIMYCK B KpaTyaiLlne Cpoku nepeksoyaTe-
Jieil ¢ caMbiMM pas3HO06pPa3HbIMKU NPOorpamMmMamMy KOMMyTauun, HacuUTbI-
BatoLyMu 6onee 52 TbiCAY BAPUAHTOB.

Hawm nponsBoACTBEHHbIE BO3MOXHOCTWU MO3BOMSIOT HaM ObICTPO
paspaboTaTtb M U3roTOBMTb Ky/la4yKOBbIE NMEPEKoYaTeNiv, UMEILLIME CXEMY
KOMMYTaLIMK, aHaIorMYHYI0 paHee BbiMyCKaeMbiM OTEYECTBEHHBIM NakeT-
HbIM nepekJsoyaTenam Takum kak MK 16, NBM, MKY, MK, MMO®, NMMOB un
MHOIUX ApYrux. Takxe, Mbl MOXEM U3rOTOBUTL NEPEKIIIYATENN, UMEIOLLNE
nporpamMmy KOMMYyTauuu, aHalorMyHylo MnepekioyaTensmMm MMMNOPTHOro
npon3BoAcTBa. Bbl MOXETE 03HAKOMUTBLCSA C CamMbiMU BOCTPEOOBaHHbLIMM
cxemMamu-aHanoramu B 3TOM KaTtasnore.

BHUMAHME! [anHbili kaTanor paspaboTaH C Lesblo YNpoLLeHns pa-
60Tbl M0 BIOOPY MepekoyaTeniein n coaepXxut Hanbosee BoCcTpeboBaH-
Hble cxeMbl. Katanor nocTosiHHO MOMOJSIHAETCS, NO3TOMY B Cily4ae, ecnv
Bbl HE HaLLIM HeoBXoaMMOl CXeMbl KOMMYTaLMK, NpocuM Bac HanpaButb
HaM 3anpoc 1 Mbl 06s13aTeNnbHO Noadepem Heobxoaumblli ans Bac nepe-
KnoyaTens.

TEXHUYECKUE AAHHBIE

YCJ10BUS SKCMNIYATALIMW NEPEKJTIIOYATEJIEN CEPUM 4G

KynadkoBble nepeknoyaTenu cepum «4G» UMEOT BCEKIMMaTU-
4yeckoe UCMOJIHEHNE U COOTBeTCTBYOT TpebosaHmam MOCT 15150-69,
[OCT 15543-70 B 4aCcT\ 3alUNLLEHHOCTN OT BO3AEACTBUS BHELLHEN
cpenbl U MOryT OblTb MPYMEHEHbI B C/IEAYIOLLMX YCITOBUSIX:

e NpeaenbHas TemMnepartypa okpyxatoLen cpeapl ot MyHyc 50 oo
nnoc 55°C

e pabouas Temnepatypa oT MuHyc 40 o noc 45 °C

@ BIIaXHOCTL Bo3ayxa 80% npuw TemnepaTtype 27 °C

e NpefenbHOe 3Ha4YeHme BNaxHoCTn Bosayxa 98% npu temne-
paType 35°C

@ BbiCOTa Haz, ypoBHeEM Mopst Ao 2000 m

@ nepeksyaTen UCnoiHeHus «M» CTONKM K BO3AENCTBUIO CONSIHOIO
TyMaHa npwu kateropum paametleHus 1,2 no MOCT 15150-69

@ rnepeksoyaTeny NCNoaHeHns «M» CTOMKM K BO30ENCTBUIO CONTHEYHO-
ro n3ny4yeHus npu kateropuu paametlenuns 1,2,5no rOCT 15150-69

e nylactmacca nepeksoyaTeneii He NoaBepPXeHa AeACTBMIO MNECHEBbIX
rprBKOB (N5 UCronHeHns «M»)

@ NepekoYaTeNy NPOYHbLI U YCTOMYMBLI K BO3OENCTBUIO HA HUX Mexa-
HU4ecknx pakTopoB: Bubpaumm B ananasoHe YactoT 1-100Iy; yckope-
Hue , He 6onee 10(1 )M/C2 (9)

e paboyee nNonoxeHne nepeksoyarenei ninboe.

P83p860TaHO creumanbHoe MOPCKOe UCNonHeHne «M», KoTopoe
npegHa3Ha4eHo Oond MCcnosb30BaHUA B MOPCKUX KIIMMaTU4eCKnx yc-
nosudax, a Takxe angd npuMeHeHuns B yCioBMUAX TPONMMYECKOro knnmMmarta
TB, TC, T, T3.

Ta6nuua 3
TUN NEPEKJIIOYATENS
MapameTpbl
4G10 4G16 4G25 4G40 4G63 4G80 4G100
HomuHanbHoe HanpshxeHue naonauum Ui B 660 660 660 660 660 660 660
HoMuHanbHbI TennoBbIn Tok Ith A 16 20 25 50 63 80 125
10 KA peincTs. A 20 25 50 63 80 125
MaKCUMasbHbIi HOMWHaNbHBIA TOK Npu 3awmTte oT | 25 KA feincTs. A 16 16 25 50 63 80 125
K3 npepoxpaHutensmun ¢ 6onbluoii oTkntovalower | 40 KA neiicTs. A 10 25 25 50 63 80 125
CMOCOBHOCTBIO 63 KA pencTs. A 25 25 40 63 63 100
75 KA pencTs. A 25 25 36 50 63
MexaHunyeckas N3HOCOYCTOMYMBOCTbL (KOSIMYECTBO KOMMYTaLMIA) 3x106 3x106 3x106 3x106 3x106 3x106 3x106
MpucoeanHuTENbHBIE GONTHI _— M3 M4 M4 M5 M5 M6 2xM6
Makc, ceveHne NpucoeaHUTENbHbBIX 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 90 160 200 375 400 500
60c A 30 75 125 155 285 300 360
660B; cosj=0,65 A 190
660B; cosj=0,35 A
MakcumanbHas oTko4aloLas cnocobHOCTb 600B; cosj=0,35 A 1001/ 200 328 ggg 562(()) g?g 650
500B; cosj=0,35 A 900
500B; cosj=0,75 A
3380 B~ KBT 5,2 7 14 23 29 37
Mepexntoyatens B kaT. nonb3. AC2 3 x 220 B~ 3% 500 B~ KBT 9 12,5 15,5 24 39 50 63
HomuHanbHast MOLLHOCTb TPexdasdHbIX MPUEMHUKOB 3% 660 B~ KBT 11,8 17 33 52 66 84
KBT 15,5 22 27 43 69 86 110
Mepekniovatenu ana apuratenen B kat. nonb3. AC3, g;ggg E: ESI 365 485 71’35 1221‘5 1§é5 g;
AC23 (30 kommyTaumii/qac). HomuHanbHas MoL- 3% 500 B~ BT 6 1 17 27 42 48
HOCTb TpexdasHbIx Asuratenen 3% 660 B~ e 1 17 o7 56 60
3 x220 B~ kBT 27,5
Mepekniovatenu gna apurareneii nonb3. AC23. 3x380B~ KBT 47
HomuHanbHas MOLWHOCTL TpexdasHbix ABUraTenei 3 x500 B~ kBT 62
3 x 660 B~ KBT 80
Mepeknouateny ana agsuratenei B kat. nonb3. AC3, 110 B~ kBT 0,8 1,3 2,1 3,6 5,3 6
AC23 (30 kommyTauuit/yac). HommHanbHas MoLLL- 220 B~ KBT 1,7 2,6 4,3 7,2 10,6 12,1
HOCTb 0AHOda3HbIX ABUraTene (2-nosocHbIX) 380 B~ kBT 2,8 4,6 7,5 12 18,5 21,1
BcnomoraTtenbHbll  BbiKNloYaTeNlb B KaT. MOJb3. ;;8 E: ﬁ 181 38 gg 28 gg ;g
AC14. HoOMMHaNbHbIN KOMMYTaUMOHHbIN ToK le (1 380 B~ A 35 16 20 40 45 45
-MOJIOCHBIX) ’
660 B~ A 2,5 8 8,5 10 10 10

1/-cosj=0,65

BHUMAHME! Kateropus npumerenus corn.: PN-90/E-06150/10, PN-93/E-06150/30, PN-92/E-06150/51 n IEC 947-1, IEC 947-3, IEC 947-5-1
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SDIMNEKTPO

OTK/TIOYAIOLLWME CNMOCOBHOCTU HA MOCTOAHHOM TOKE

OTkntovatoLas cnocobHOCTb Ha MOCTOSIHHOM TOKE 3aBUMCUT OT CWJbl TOKa, HAMpPsKeHUst U MHAYKTUBHOCTU. [MocTosiHHas BpemeHn T=L/R
0oTOOpaxaeT BEVYUHY MHAOYKTMBHOCTM B TOKOBOW uUenu. T= 1MC - npeobnagaeT akTMBHAsh MOLUHOCTb UnAn cnabas peakTuBHas, Hanpumep,
conpoTuBneHne anektponedn. T = 15MC - peakTnBHas MOLLHOCTb, HaNpuMep KOHTaKTOPHbIE KaTyLlkn. Ha NOCTOSHHOM TOKe npu HanpsbkeHnn 60B gns
noslyd4eHnsi 60nee BbICOKOM OTKIOHAIOLLIEN CMOCOOHOCTN KOHTaKTbI NepeKtoyYaTens A0/KHbI ObiTb NOCNeA0BATENbHO COEAMHEHSI.

Ta6bnuua 4
HomuHanbHas oTK/l04aloLLas CNOCOGHOCTb OAHOIO KOHTaKTa
nepemTl;'laTem 248 60B 1108 220B 4408 6008
T=1mc T=15mc |T=1mcC T=15mcC T=1mcC T=15mc T=1mc T=15mc T=1mcC T=15mcC T=1mcC T=15mcC
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 15 815) 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 onpeneneHo KOMMYECTBO KOHTAKTOB, KOTOpPOE cnenyet
nocnenoBaTeslbHO COeanHUTb [pyr C ApyromM 414 nojiydeHus
HOMMHaJbHbIX KOMMYTAUMOHHbLIX TOKOB le npu onpeaeneHHbIxX
MOCTOSIHHbIX HaNpsXeHusx B kaT. nonb3oBaHus DCH.

BHuumanune!!! Otkniovatowas cnocobHocTb Ana Beikntouatens 4G 25
C OBYMS NOCNeaoBaTesibHO COeAUHEHHBIMU KOHTakTaMy cocTaBnseT 2A
npu 220B; T=15 mc. B Tabnuue 6 nprBeneHbl 3Ha4eHUS1 HOMUHATTbHbIX
KOMMYTaUMOHHBbIX TOKOB (le) ana kat. nmonb3oBaHua DC11 (corn. |IEC
337-1, 337-1A)

Ta6bnuua 5
Ta6bnuua 6
Tun KonnyecTtso nocnegoBaTtesibHO COEANEHHbIX KOHTAKTOB TV||'| ~ ~
HoMWHanbHbI KOMMYTaUWMOHHLIA TOK le (A)
BblKNloHaTens 110B 220B 440B 600B BbIKJTIO-
yatens 24B 60B 110B 220B 440B 600B
4G 10 1 3 6 8
4G 16 2 4 6 9 4G 10 10 2 1 0,27 0,16 0,14
4G 25 2 4 6 9 4G 16 20 2,2 1 0,3 0,22 0,16
4G40 2 3 6 9 4G 25 25 2,2 1 0,3 0,22 0,16
4G 63 2 4 6 9 4G40 | 50 5 2 0,4 0,23 | 0,20
4G 100 2 3 6 - 4G63 | 63 5 2 04 | 023 | 0,20
DC1 - rnaBHasi Harpyaka, 6e3nayKTMBHas UM HU3KOUHOYKTVBHAS /7 a\
T=1mc, oTK/II04aoLWAas cnocobHocTb 1=1,5 le BHWUMAHME!!! Brikntoyaresiv B kopriyce n3 nnactmaccsl - PK, ncrosinsi-
HOTCS TOJIbKO AJ11 KOMMYTaLUOHHbIX CXeM, BbIlOJIHEHHbIX HEe 6osbLLUe YeM U3
L 4 COeIUHUTEJIbHbIX 3J1IeMEeHTOB. J

NMPUMEP 3AKA3A

Tun pykosTKK:

Ul-

/

€& ucnosiHeHne
U UBeT BbiOMpaeTcs
B COOTBETCTBUM
C AAHHBIMUUN
B Tabn.2 crp. 1

R112p

4G 25{- 10|-

06Go3HavyeHne HoMuHanbHbI TOK Homep cxembi
cepuun nepeknio4yaTens KOMMYTaLVOHHOM
nepekniovyarens ) (A) nporpamMmeol.

MEPEKJTIOYATEJIX HA TOKU 100A

BHUMAHME HOBUHKA! Komnanusa AMATOP-3JIEKTPO paspaboTa-
fla 1 Hayana CepuinHbIN BbIMYCK CreuvanbHbiX MOANMULMPOBaHHbIX Nepe-
knovateneit 4G63/100 Ha 6a3e nepekntovatens 4G63. MNepeknoyarenb
obnapaeT CBOMCTBAMM N TEXHUHECKUMIW XapaKTEPUCTMKAMU, NPUCYLLUMN
cemencTsy nepeknodatenert cepun 4G. [laHHbI nepekioyaTens npea-
Pexumbl paboTbl U NPUMEHEHUE:

Mcnonb3osanune nepeknoyatens 4G63/100 gna pa3nuyHbix KaTEropuii MPUMEHEHNS:

AC-23
AC-20, AC-21

[abapuTHblE 1
rpynne A2 1 BbIYUCASIOTCS B COOTBETCTBUM C UMEOLLMMUCS Tabnuuamm

npucoeanHnTeNbHble pa3Mepbl COOTBETCTBYIOT

rabapuToB. [lnnHa nepekoyaTens BelducsieTcs no Tabnmuam rabaputos

CneuunanbHoe UCNOJTHEHne,
CUMBOJ1 KOTOpPOro aob6asseTcs
K 0003Ha4YeHuIo TUna.

UcnonHeHune:
U - oTKpbITOE;
OU - oTkpbiTOE
C KpenneHuem
Ha 3afHIolI0
CTEeHKY;

PK- 3akpbiTOe.

cTaBnsieT cobo BbikNouaTesb (NepekntoyaTesb), PaCCHUTaHHbIA HA HOMU-
HaJIbHbIN TenoBon Tok Ith=125A, 1 BeINOIHEH MO TexHoNorMn oybamposa-
HMS KOHTAKTOB. MOXET MPUMEHSATLCS B KAYECTBE MaBHOI0 BbIK/IOHATENS.
KommyTaumoHHble nporpammbl ans nepekniodatens 4G63/100 tpebyioT
0693aTeNIbHOro COrNacoBaHNs C MPOM3BOANTENEM.

[Ons peurarenei:
le=63A Ith=125A AC-1 39KkW 380V
le=100A Ith=125A AC-3 32kwW 380V

BCOOTBETCTBUN C KONIMYECTBOM KOMMYTALMOHHbLIX 3JIEMEHTOB, UMEIOLLINXCA
B Kopryce nepek/oyatens (Heo6xogumMo o006s3aTeNibHO YTOYHSATb
AaHHOe KONn4YecTBO Yy MeHepxepos!!!).

BHUMAHMUE!!! Kamanoz nocmosnno dononnsemcal 3



o6 ATNMNATOP HU3KOBOJIbTHAA KOMMYTALIMOHHAS AMMAPATYPA

IDINMEKTPO
Tabnuua 7
MepenHsis naHesb B cTaHA4apTHOM UCITO/IHEHUN 2? g: ;2
0 [ ] A2 90 9:5
| A3 132 | 10

Ta6nuua 7.1

pynna AO Al A2 A3

Tuvn nepexknioyatena | 4G10 | 4G16 | 4G25 | 4G40 | 4G63 | 4G80 (4G100
HomuHanbHbI

KOMMYTaLIMOHHBI 10 16 25 40 63 80 100
PykosiTka 0B Bl roxle
|
! Ta6nuua 8
pynna D P R B F
%)
A0 275 19 [ 23,5395 16
Al 35 25 32 53 20
A2 48 32 | 435|705 26
A3 75 | 46,5|63,5| 104 | 39
Ta6nuua 9
Mpynna D P R B F
%)
Al 35 51 | 62,5|81,5| 15
A2 48 64 | 79,5 |1055]| 19
A3 75 88 115 [155,5( 28
Ta6nuua 10
Mpynna D1 D2 A
%] %] O
AO 5 14 36
Al 5 14 48
A2 6 16 72
A3 6 18 104
%
Ta6nuua 11
Mpynna D1 D2 A
%] %] O
AO 5) 42,5 36
Al 5 59 48
A2 6 82 72

BHUMAHMUE!!! Kamanoz nocmosno donoansemcs!



HU3KOBOJILTHA KOMMYTALIMOHHAS ANMAPATYPA ¢ ATNMNATOP

SNEKTPO
CTAHOAPTHbBIE UCMNMOJIHEHUSA

I E D2 ‘
" 1 @L 3 &
U Boiknioyarenb gis BCTPOMKU : P
i
- iy
=t B S Rt S S & R S R Q- < @
(@) i
I
o | o
G L |
L
Ta6nuua 12
Tun D1 D2 A B Cc E F G L (B 3aBUCMMOCTM OT KOJIN4ECTBA COEAUHUTESIbHbIX 3/IEMEHTOB)
Mpynna | nepeknio-
yarens (%) (%] O O O 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
Al 4G16 57 | 4,3 48 65 6 | 135 26 3 (465 60 | 735|875 101 |114,5/128,5| 143 | 156 [169,5| 183 [196,5
4G25 57 | 43 48 65 6 | 135]| 26 3 [465| 60 |73,5(875| 101 |114,5[/128,5| 143 | 156 [169,5| 183 |196,5
A2 4G40 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
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
£ G
BbiksiloyaTtesnb A1 MOHTaXa B Kopnyce E
o) [ === S . - - < @
(@]
Ta6nuua 13 L
Tun D1 D2 A B Cc E F G L (B 3aBUCMMOCTM OT KONIM4ECTBA COEAUHUTESIbHbIX 3JIEMEHTOB)
pynna | nepeknto-
yatens (%] (%] O O O 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 |465| 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 |735|875]| 101 [114,5(/128,5| 143 | 156 |169,5| 183 [196,5
4G25 57 | 4,8 48 65 6 |13,5| 35 3 |[46,5| 60 |735|875| 101 (114,5(128,5| 143 | 156 |169,5| 183 [196,5
A2 4040 80 53 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
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 mMexay
N Bont P-PN-70/E-02502 KpEMEXHEIMI
(=] @ Bbixniouatens B nnactmaccosom kopnyce ) - CTEepeTHAMY
I - <l o - —_]
oo
) (1 |
' LM]
IP 55
Ta6nuua 14
T D Al A2 Az B M N R Bont P L :: 3asucumoc'myo: KonmeC'r)Ba
prnna vn T TOB
nepeksnoyarens
%) O O 1 2 3 4
AO 4G 10 4,3 55 38 54 64 13 25 19 11 55,5 55,5 75 75
Al 4G16 4,3 75 75 75 85 19 34 25 16 77 77 104 104
4G25 4,3 75 75 75 85 19 34 25 16 77 77 104 104
A2 4G40 5,3 109 91 107 120 29 45 32 21 95 95 132 132
4G63, 4G 80 5,3 109 91 107 120 29 45 32 21 95 95 132 132

BHUMAHMUE!!! Kamanoz nocmosanno donoansemcs! 5



ATNMNATOP HU3KOBOJIbLTHAS KOMMYTALIMOHHAS AMMAPATYPA
‘ SIMEKTPO

CMNEUUAJIbHBIE UCMNOJIHEHNA

VYNJIOTHEHHAS1 MYDTA Pa3Hnya mexagy ctaHpapTbiM U cneyu-
s 1 CreneHb sawmweHHocTy: IP 55 asibHbIM UCIOJIHEHNeM COCTOUT B TOM, YTO
Wcnonvexue: U, OU crieynasibHOe MUCIIOJIHeHue npegycMmar-
Mpynna: AO, A1, A2 puUBaeT Hannyve yrnJiOTHUTEJIbHOIo KOJlb-
ua Ha NpUMBOA4HOM CTEepXXHe, 4To obecne-

yuBaeTt cTerneHb 3awneHHocTu IP 55.

UMJIUHOPUYECKUIA 3AMOK

ss BJIOKUPOBKA NMOJIOXXEHWI COMNMACHO 3AKA3Y
McnonHenne: U
Mpynna: A1, A2

Ta6nmua 15

& |D1|D2(D3|A[(B1|B2|C|E|F|H|P L (B 3aBUCUMOCTHU OT KONMYECTBA COEANHUTENbHBIX 3JIEMEHTOB)

[

>

e a 1t 2|3 |4|5 |6 |7 |8]9/[10]11]12
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| 209 [222,5
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

BJIOKUPATOP (E/TOKUPOBKA C MOMOLLbIO BUCSHEFO 3AMKA)

S 6 BHUMAHUE!!! B 3aka3e Heo6Xx04MMO yKka3aTs roJI0XeHne
B KOTOPOM A0JKHA G/IOKMPOBaThbCs pyyka! o isum

McnonHenue: U, OU, PK
Mpynna: FO, A1, A2 e

P=35ana AOunAt D3=27 npna A1 Q

1200

P=44 gna A2 D3=28 pnsa A2
B rpynne AO BUCSIYMIi 3aMOK MOHTUPYETCS Ha Py4Ke.
PaccrosiHne mexxay MOHTa)kKHbIMU OTBEPCTUSIMU, TaKOe Xe, KaK B CTaHAapPTHOM UCIIOJIHEHNUH .

B

p

ABEPHOE COEAVNHEHUE

S7 Bbiknio4aTtesib MOHTUPYeTCS Ha 3aAaHen e
CTeHKe Kopryca nnu asepue wkaga.
Pykositka ¢ nepeaHeil naHesnblo
HaxoguTcs Ha kopriyce, 1nbo aeepue.
MpuBogHOI cTepxeHb MOXeT ObITh
YA/MHEHHBIM, C YNJIOTHUTEJIEM.

McnonHeHue: OU ad- | 1 4
MNpynna: A1, A2 N !

ra6ap|/|Tb| cMm. Tabn. 16 K=33 Mm ans rpynnsi A1
K=35 mm ans rpynnsl A2

ABEPHOE COEAVMHEHUE C BJIOKUPOBKOW

88 Xapakrepuctuku kak ass1 S7, Kpome TOro
OTKpbITHE ABepeii 6yAeT BO3MOXHbIM,
HarnpuMep B MoJI0XXeHnu Boiksiodaresns: "0". o
. B Tabnuvue ykasaH MYUHUManbHbIN
McnonHeHune: OU paamep N.

Mpynna: A1, A2 [JocTaska BelkntouaTenel
NPON3BOAUTCS COrNacHoO pasmepy
N, onpenenéHHom B 3akase. (L+N
onpepensieT mybuHy MOHTaxa
BbIK/IO4aTeNs B WwWkady).

Ta6nuua 16
D A B C E F N* L (8 3aBUCUMOCTMU OT KOJIM4ECTBA COEANHUTENbHbIX 3/IEMEHTOB)
fpynna
m} O O 1 2 3 4 5 6 7 8 9 10 11 12
A1 4 48 65 6 135|165 | 54 | 465 | 60 | 735|875 101 |1145(128,5| 143 | 156 [169,5| 183 |196,5
A2 5 72 90 8 18 17 60 | 56,5| 745|925 (110,5|128,5|146,5|164,5|182,5|200,5|200,5 | 236,5|254,5
6

BHUMAHME!!! Kamanoz nocmosnno dononnsemcs!



HU3KOBOJILTHA KOMMYTALIMOHHASI ANMAPATYPA PO ATNMNATOP
SIMEKTPO

LEHTPAJIbHOE KPEMJIEHUE N. 1-5Mm

s 9 (Ans Kpyrnbix BbIKJIIOYaTe1€H)
30,5
(B nynbTe ynpaBaeHusi
CO CTaHAapTHbIMU OTBEPCTUSIMU).
WcnonHenue: U 8

Mpynna: AO

38

23 L

1-5mMm

LEHTPAJIbHOE KPEMJIEHUE

s 1 O (ans kpyrnbix BoiksoYartene) J30,5
Koy ucnonHser pyHKUNIO pyKOSITKUA,
3aKpbITe HaCTynaeT B OJIOKEeHUsIX
3,6,9, 12.

BbIHYTb KJ1104 MOXHO B TEX XXe
MOJIOXEHUSIX.
UcnonHeHuve: U
Mpynna: AO N 4
30 L

235
D
238

LLEEHTPAJIBHOE KPEMJIEHUE N-_1-5mm
S1 1 (Ans KPyrnbix BbIKJIIOYaTE1€H)

@22,5 ety

NcnonHenne: U -
Mpynna: AO

@28
38

23 L

LLEHTPAJIbHOE KPEMNJIEHUE ]

s 1 2 (ans kpyrnbix BeiksoYartenei) J30,5
Koy ucnonuser pyHKLUNIO PyKOSITKU,
3aKpbiTue HacTynaet
B nosoxeHunsix 3, 6, 9, 12.

BbIHYTb KJ1I04 MOJXXHO B TE€X Xe
MoJI0)XXeHUSsIX.

McnonHenne: U
Mpynna: AO

28

Ta6nuua 17

L (B 3aBMCMMOCTM OT KOJIMYECTBA COEANHUTESIbHbIX 3/IEMEHTOB)
UcnonHeHne:

$9,510,511,512 1 2 3 4 5 6 7 8 9 10 | 11 | 12
47 | 565 | 66 | 755 | 85 | 95 [104,5| 114 [123,5| 133 | 143 [152,5

BbIKJIIOYATEJIb C CUTHAJIUSALLMOHHOMN JIAMMO4YKOM

S 1 5 (uBeT cTaHAapTHbINA - KpacHsbi; 220B)
WcnonHenue: U, OU, PK* §
MNpynna: AO, A1, A2 —

*cTeneHb 3amweHHocT P52

Ta6nuua 18

A D1 D2 D3 N

Mpynna ”g -
O 4]
A0 36 14
Al 48 14
A2 72 16

o|ulal
olo|o|

BHUMAHUE!!! Kamanoz nocmosnno dononnsemcsa! 1



ATNMNATOP HU3KOBOJIbLTHAS KOMMYTALIMOHHAS AMMAPATYPA
“ SIMEKTPO

CMNMEUWAJIbHbBIE UCNOJIHEHNA

BbIKJIIOYATEJ1b iJ19 MOHTAXA HA LUMHE
S1 8 COr/IACHO DIN EN 50022 ~ TaGnumua 19

McnonHenne: U n A B c D E F G
pynna

Mpynna: AO, A1, A2 o
AO 48 | 30 | 21 | 35 | 5 [105| 265
A1 65 48,5 21 35 9 15 34,5
A2 90 [485| 21 | 35 | 9 15 | 41,5

] \l
]
BbIKJIIOMATEJ1b C SALLIUTHBIM SKPAHOM
s 1 9 WNcnonxenve: U, OU OKpaH ycTaHaBNMBAETCS HAa NepeKIioyaTeNn ¢
Mpynna: A1, A2 KO/IM4ECTBOM KOMMYTALIMOHHbIX 9/1EMEHTOB He
Ta6nuua 20 Gonee nByx.
D1 D2 A E P K M N L
Mpynna
) ) O
A1 5| 14 48 9,5 25 51 78 36 69
A2 6 16 72 9,5 32 58 99 53 78

FNIABHbI BbIKJTIOYATE b

s 2 COIJIACHO IEC 204 n VDE 0113.
YépHas pykosiTka, nepeaHsis NaHesib 1 yKa3aTeJsibHbIi LUNTOK 6esioro ysera.
lMpenoxpaHnTeibHbIV 9KPaH Takow e kak Ans S19, a Takxe 6/10KNPYoLNIA
3amMoKk.

ABAPUNHbIN-INABHbIN BbIKJTIOYATEJ1b

s 2 2 KpacHas pykosiTka, XenTbiii yKa3aTe ibHbli LNTOK, YEPHbIE
0603Ha4YeHnsi. 3alyNTHbI IKPaH Tako e, kak ansa S19. L

BroknpoBka To/1bKO B NoJs10XeHun "0” ¢ NOMOLYbIO 3aMKa). 1y
UcnonHeHue: U EI
Mpynna: A1, A2, A3 : ﬂ
3 ;
OKpaH yCcTaHaBNMBaETCS Ha NepeksoyaTenm ¢ 1
KOJIMYECTBOM KOMMYTALUMOHHbBIX 3/IEMEHTOB HE ¢
Ta6nuua 21 6onee OByX. £
N S
fpynna D1 D2 D3 A B1 B2 P K M N L E H $ é—
%) %) el 1 !t 4t 1t !rtr tr+r r "tz 7
A1l 5 14 | 21,5 | 48 65 98 25 51 78 36 95 9,5 48 > )
A2 6 | 16 |21,5| 72 | 90 [ 122 | 32 | 58 | 99 | 53 | 104 | 9,5 | 60 ﬁ 7;“¢ Aan
A3 6 18 | 21,5 | 104 | 132 | 168 | 46,5 | 88 132 78 137 10 85 N\

S 2 COIJIACHO IEC 204 n VDE 0113.

/cxembl 10 n 92/. KpacHasi pykosiTka, XeTbii yKa3aTesIbHbI LNTOK,
4épHble 0603Ha4YeHusl.
McnonHenmne: U, OU

Mpynna: A1, A2

8 BHUMAHME!!! Kamanoz nocmosnno dononnsemcs!



HU3KOBOJILTHA KOMMYTALIMOHHASI ANMAPATYPA PO ATNMNATOP

SDIMNEKTPO
CMNEUWAJIbHbBIE UCMNOJIHEHNA

FMABHbIW ABAPUHbIN BbIKJTIOYATEb

S 2 JKEnTas nepeaHsisi NaHesb ¢ KPaCHOM PYYKOW,
6J10KMPOBKA C MOMOLLbIO BUCAYNX 3aMKOB
McnonHenue: U, OU

Mpynna: A1, A2 LR x s

o8

Ta6nuuya 22 . .

lpynna D1 D2 DA B P K M N L

%) %) %) [} O
OKpaH yCcTaHaBNMBAETCS HA NepeksioyaTenu ¢

Al 5 14 | 48 [ 65 [ 35 [ 51 | 78 | 36 | 69 KOJIMYECTBOM KOMMYTALMOHHBIX 3JIEMEHTOB He
A2 6 16 72 90 44 58 99 53 78 6onee OByX.

LLEHTPAJIbHOE KPEMJIEHUE ©22,5 q. 05PSmM

S 2 9 LUnIMHApUYEeCKnii 3aMoK € nepeaHei
naHenblo.

Koy ucnonusier pyHKUNIO pyKoITkn

LIEHTPAJIbHOE KPEMJIEHUE 230,5 LHL El

33 0 LUnnnHapuYecknii 3aMokK ¢ nepenHein

naHenbio. 24,5
Koy ucnonuser pyHKUNIO pyKOITKn -
UcnonHeHune: U
Mpynna: AO
Ta6nuua 23 Ta6nuua 24
Konnyecteo VicnonHeHne A B
coefeHUTEeNbHbIX 1 2 3 4 5 6 7 8 9 10 11 12
3/IEMEHTOB S29 22,5 | 11,25
L 29 38,5 48 57,5 67 77 86,5 96 |1055| 115 | 125 134 S30 30,5 | 15,25

BHUMAHMUE!!! Kamanoz nocmosnto dononnsemcs! 9



AINnATOoOP

HU3KOBOJIbTHAA KOMMYTALIMOHHAS AMMAPATYPA

DINEKTPO

¢

BbIEOP BbIKJIIOYATEJIEU OJ191 ABUTATEJIEN

KomMMyTaumMoHHasa CnocOBHOCTb KOHTAKTOB 3aBMCUT OT YCNOBWIA Harpysku, kateropum akcnayatauum AC1, B
KOTOPOWN TOK BKJIKOYEHUS U BbIK/IIOYEHUS OAMHAKOBbI U PaBHbl HOMWHANBHOMY 3HAYEHUIO TOKA, KOMMYTaLMOHHas
N3HOCOYCTOMYMBOCTL BblktouaTenen oo 4G 63 paBHa O4HOMY MUNIMOHY KOMMYTauMin. B 6onee TSXKENbIX YCNOBUAX
aKkcnyaTauym KOMMyTaLMoHHas cnocoBHOCTL ByaeT ymeHbLuaTbes. [NpeacTaBneHHas HUxXe anarpaMmma npegHasHadeHa
Ons npnbnnmxEHHOro BbiOOpa BbIKTIOYATENEN ANS ABUraTener B 3aBUCUMOCTM OT HaNPsSKeHUs, MOLLHOCTU ABuUratend,
KOM4YEeCTBa KOMMYTaUUM B 4Yac M YCNOBWUIA 9KCnayatauum.

AC 1
80 —|
S N~ ———
AN 40 AN : — —
= 30 A i AC
& AN o~
~ 20 , = —~—
=g 10 '
oT L \\
X m * N
< S | AN
o M : AN
%) 8 ! N\
< 2 1
T ! N\
! \
! ! AN
m o m :
o o o 1
o [ee] o 1
N [e2] T} 1
0,3+ 0,5 0,6 I 1
1
1
04+ | : 1,5
0,5+ L !
064+ 17T X 2
I
1 ' 3
11957 24 \L
| 4
2T ~~——
4 4 : ~ G 10 2 é
oL 3T 44 i S 7 =
a4+ ~— e 8 =
3+ 5+ 6 : = o &
1 76 T
= 4 6 T 1 I 4, g
T [ IR ST b S =) G
e : T T \ S 25 ~ 15 §
4+ 1104
110+ 20 e
I NG TN >
€ 15 + 25 s
115+ — S — S~ 3 =
10+ 20 + 4G S [e)
20 T ~—— I — =
P T a0 7 G o~ \%— % 2
20+ +40T T~ 4G 80 oA
e N 80 =
40T 50 T e 100 <
30+ 50+ 60T L
wleol T 125 S
I T 150 =
50+ 11004 175 O
60100 L 120+ 200 T

Mpumep ncnonb3oBaHUA AuarpamMmbl:

Heobxoanmo nopobpaTth KynaykOBbIM BbIKIOHYATENb OIS
HenocpenCcTBEHHOrO BKJIIOYEHUS N TOPMOXEHUs obpart-
HbIM TOKOM ABuratens ¢ "6ennybei KneTkon" MOLLHOCTbIO
7 kBT, 380 B npu 30-T1 KOMMyTaLmMSX B 4acC:

1. Kareropus akcnnyataumm AC 4

2. Cnepyet HanTu Ha AuarpaMme 3HaYeHMe KOoMyecTBa
KoMmyTaumi B Yac: 30 KOMM. B 4ac (B BEPXHEWN YacTu gua-
rpamMmbl)

3. B HalileHHOM TOYKM NPOBECTM FOPU3OHTANTBHYIO JIMHWIO 0O
€€ nepeceyeHmns ¢ NMMHNENn COOTBETCTBYIOLLEN KaTeropmm
akcnnyatauuu (AC 4)

10

4. B HWXHER YacTn gmarpammebl, Ha LiKane COOTBETCTBYIO-
Lero HanpsxeHus, cnefyet HanWTWM 3HA4YeHWe MOLLHOCTU
aBuraTens

(7 kBT, 380 B) 1 npoBECTN rOPU30OHTANBHYIO JINHUIO

5. N3 To4kuM nepeceyeHns BepxHeN ropu3oHTaIbHON INHUK C
JINHNEN, COOTBETCTBYIOLLEN KAaTEropum aKcnayaraumm, cne-
OyeT NPOBECTU BEPTUKANbHYIO NNHWIO (BHU3)

6. Touka nepeceyveHnss HUXHEN TOPU30HTaNbHOM U BEPTU-
KaNibHOW NMHWIA OyAEeT HaX0AUTbLCS B 30HE AeNCTBUS He0DX0-
aMmoro Ham BeikntodaTens (4G 40).

BHUMAHMUE!!! Kamanoz nocmosno donoansemcs!



CTAHOAPTHBIE KOMMYTALMOHHBIE MPOrPAMMbI

Homep | Homep Homep | Homep Homep | Homep
KommyT npory cxembi|| cTps KommyTauuoHHas nporpamma cxembi || cTp: KommyTauuoHHas nporpamma cxembi || cTp:
MepeknioyaTenu c HyneBbiM Nosoxeunem 0-1 MHOrono3suunoHHble BbiKno4aTenu 6e3 HyneBoro NoNoXeHus BobiknovyaTtenu pnsa asurartenen
1-noniocHble 90 3-no3uumin 82 MepexnioyaTenu co 38e3abl Ha
2-NonocHbIe 91 4-n1o3unumnin 83 TPEYrosibHuK
3-nontocHble 10 12 ) 5-nosuunii 84 OcHoBHOE ncnonHeHe 12
4-noNOCHbIE 92 = 6-no3uumnin 85 MNepeknioyatens Y /A 26
5-noniocHble 99 8 7-nosnuuin 101 19 C BO3BPATOM C Y B 0 8
6-nontocHbIe 100 5 8-nosuumit 102 C TOPMOXEHVIEM NPOTUBOTOKOM C BO3- [ 5g
~ - c 9-no3uumin 103 BpatoMcY B0
MepeknioyaTenu ¢ yCKOpeHHOW kommyTauueii (0-1) & o 30
10-no3unuuii 104 27
KOHTaKTbl C onepexeHvem 30° 270 11-nosnumii 105 o 31
v [ONs1 yNpaBieHVsi KOHTaKTopamu 29
1-nontocHble % 12-nosnuuii 106 C [ByMs1 HarpasfieHUsiM1 060pOTOB
KOHTaKThl C onepexeHvem 30° o
2-non|OCHb|ep 271 i:zgg:ﬁ:; gg Boiknioyatenu B cucteme [lanaHaepa
KOHTaKTbl ¢ onepexeHviem 30 ° 5-noanLuii 88 ﬂ,ByXCKOpOCTHbIeA-O-W 13
3-nonocHble ) k) 6-noauuuii 89 LsyxckopocThbie 0-A-YY 19
3 KOHTaKTa C OnepexeH1em 39 ’ 63 12 S 7-no3vumii 117 JIByXCKOPOCTHbIE [1BYXHAMPaBfiEHHbIE o7
1 KOHTaKT C onepexexviem 60 2 8-noanumit 118 20 Y-A-0- A-vy 20
4-nonocHble <]
| = 9-noauuuii 119 JIBYXCKOPOCTHbIE, @ TaKXe KOHTaKTop-
3 KOHTakTa ¢ onepexeHunem 30°, 272 « 10-n03:;1luvu7| 120 HOe ynpasneHme 32
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IDIMNEKTPO

TABJUIIBI KOMMYTAIIMOHHbIX
ITPOI'PAMM CXEM-AHAJIOT'OB

HU3KOBOJIbTHAA KOMMYTALIMUOHHASA AMMAPATYPA

RinauaBué rEpexmovaren

BHUMAHMUE!!!: «Nepexnioyatenn-AHAJIOTU» cepun «4G» 061agatoT NpOrpamMMoli KOMMYTALMK, TOHHO MOBTOPSIIOLLE NPOrpamMMy 3ame-
HSieMOro nepeksoyatens. FabapuTbl, TEXHUYECKME XapakTEPUCTUKM 1 MPOoYMe NapaMeTphl «nepekioaTesieli-aHanoros» COOTBETCTBYIOT 3HAYEHM -
AIM, OTHOCSILUMMCS K XapakTepUCTNKam CTaHAapTHOM cepumn «4G» !

BAXKHO: B cnyyae oTCyTCTBUSI CXeMbl-aHanora B JaHHOM KaTtanore, He06X0AMMO HanpaBuTb 3anpoc, Mo KOTOPoMy byaeT paspaboTaHa Aonos-
HUTENbHas cxeMa-aHanor. Mpocym npu Beibope aHanora 06s3aTesibHO CBEPSTb CXEMY KOMMYTaLMK, pa3MeLLEeHHYIO B KaTasiore.

Ananorun NK16, NKy

1 kopnyc

NnK-16 4G nK-16 4G nK-16 4G NnK-16 4G NK-16 4G
01016 637 0129C 2156 2018A 2018 2043A 2043 2071C 905
01011 516 01304 2157 202011 2020 20440 2044 2072A 2033
0102A 665 2024A 2024 2045A 2045 2072C 2072
0102C 519 2 kopnyca 2024C 672 2046A 2046 2073C 2073
01036 737 nK-16 4G 2025A 2025 2047A 2042 2074y 2074
0103”1 91 2001A 2001 20260 2026 2047C 2047 2075Y 2075
0104A 2078 2001C 462 2027A 2027 20489 940,2048 2076N 2076
0105A 2088 2002A 766 2027C 787,466 2049, 2049 2079y 2079
0105C 524 2002C 589,2002 2028A 2028 2051y 2051 20801 622,2080
0106C 2099 2003C 2003 2028C 698 20520 2052 20811 1084,2081
0108A 581 2004C 699,2004 2029A 2019 2054y 2054 2082r 2082
0109N1 522 2006A 2005 2029C 2029 2055y 2055 20831 2083
0115M 90 2006C 2006 2030A 2030 2056 2056 2084C 2084
0116Y 2139 2008A 2007 2030C 785 20570 2057 2085X 2085
01174 2140 2008C 2008 2031 2031 2058/, 2058 2086C 2086
0118A 2141 200911 2009 2032A 2034 20591 521, 2059 2087C 2087
0118C 2142 2010E 2010 2032C 2032 2060y 2060 20894, 2089
0119n 2143 20121 2012 2034C 648 2061 2061 20901 2090
01201 2148 2013C 2013 20350 926,2035 2062y 2062 2091K 2091
0121® 765 201456 2014 2036A 2036 2063y 2063 20920 2092
0122AN 2149 2014U 596 2036C 916,616 2064y 2064 2093C 2093
0123C 2150 2015A 2015 20376 2037 2065 531,2065 2094A 2050
0124C 2151 2015C 525 20371 90,468 2066Y 2066 2094C 2094
0125C 2152 2016A 2011 2038A 2041 2067 2067 20951 2095
0126AN 2153 2016C 2016 2038C 2038 2068Y 908,2068 2096C 2096
0127C 2154 2017A 2017 203911 2039 2069y 2069 2097A 2097
0128r 2155 2017C 512 2040C 2040 2071A 2071 20981 2098
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HU3KOBOJILTHA KOMMYTALIMOHHAS ANMAPATYPA ¢ ATNMNATOP

SDINEKTPO
nK-16 4G nK-16 4G nK-16 4G NK-16 4G nK-16 4G
2100 2100 3008A 2161 3057C 3057 31351 3135 3195C 3195
2101A 2053 3008C 3008 3058A 2168 3136Y 3136
2101C 2101 3010A 3009 3058C 3058 31371 3137 4kopnyca
2102C 2102 3010C 3010 3060/J1 3060 313811 3138 nK-16 4G
21034 2103 3011A 2162 3061J1 3061 3139E 3139 4001A 4001
2104N 2104 3011C 3011 3064 3059 3140C 3140 4002A 4002
2105E 2105 3012A 3012 3065A 3063 3141C 3141 4003A 4003,613
2106B 2106 3013X 3013 3065C 786,3065 3142C 3142 4004A 4004
21071 2107 30144 854,3014 3066C 3066 3143C 3143 4005A 4005
2108C 2108 30151 3015 3070y 3070 3144X 3144 4006A 3062
2109C 2109 3016A 688,3016 3071y 800,3071 3145N 3145 4007A 4007
2110C 2110 3017A 3017 3072y 3072 3146P 3146 4008A 4008
2111C 2111 3018A 3018 3073y 3073 3147K 947,3147 4011 4011
2112r 2112 3019A 3019 3074 3074 3148C 3148 4012C 4012
2113C 2113 3020A 3020 3075y 3075 3149C 3149 40131 4013
2114y 2114 3021A 823,3021 3076Y 3076 3150y 3150 40151 4015
21150 2115 3022A 3022 3077 3077 3151C 3151 4017C 4017
21161 2116 3023A 2163 3078y 3078 3152E 3152 4018A 4018
2117y 2117 3023C 3023 3079 757,3079 3153C 3153 4018C 913
2118AN 2118 30250 3025 3080y 555,308 3154X 3154 4019C 4019
2119C 2119 3026A 3024 30821 588,3082 3155]1 3155 40206 3067
21204 2120 3026C 3026 30834 623,3083 3156y 3156 40201 4020
2121n 2121 30271 3027 3085® 3085 31571 3157 4021A 4021
2122E 2122 30280 3028 3086 3086 3158C 3158 4021C 952
2123C 2123 30290 3029 3087 3087 3159y 3159 402211 931
2124y 2124 3030A 2164 3088Y 3088 3160y 3160 40240 4024
21251 2125 3030C 3030 3089y 3089 3161P 3161 4025A 4022
21260 2126 3031A 2165 3090M 1003,3090 3162K 3162 4025C 4025
2127n 2127 3031C 3031 3091C 597,3091 3163C 3163 4027A 4027
2128C 2128 3033A 520 3093J1 1085,3093 3164K 3164 4027C 955
2129X 2129 3033C 720,3033 3100X 567,3100 31651 3165 4028A 3068
2130X 2130 30341 3034 3103K 674,3103 31660 3166 4028C 4028
2131A 2131 30351 582,3035 3104y 3104 3167C 3167 40309 4030
2132A 2077 3036X 3036 3105J1 783,3105 3168l 3168 4031 694,4031
2132C 2132 3037M 673,977,3037 3106K 3106 3170C 3170 4032A 4029
2133A 2133 30390 3039 3107y 3107 3171y 3171 4032C 4032
2134n 2134 3040A 3040 3108 3108 31721 3172 403411 4034
21351 2135 30411 3041 3109/ 3109 3173C 3173 4036A 4036
2136C 2136 3043X 3043 311011 3110 3174C 3174 4036C 527
2137y 2137 3044 954,3044 3112C 3112 3175C 3175 4037A 691
2138C 2138 3045A 3038 31140 3114 3176Y 3176 4037C 1043
2144A 2146 3045C 1082,3045 31171 3117 3177y 3177 4038C 4038
2144C 2144 3046C 3046 3118y 3118 31781 3178 404011 4040
2145A 2147 3047M 636,3047 3121C 3121 3179y 3179 4041y 4041
2145C 2145 3048A 3042 3122y 3122 3180y 3180 4042A 4039
3048C 3048 312311 3123 3181C 3181 4042C 4042
3kopnyca 30511 3051 3124C 3124 3182C 3182 40430 532
NnK-16 4G 3052A 3049 312671 3126 3183 3183 404490 4044
3001A 2158 3052C 3052 3127y 3127 3185C 3185 40450 4045
3001C 2159 3053A 3050 312811 3128 3188® 3188 40460 4046
3002C 3002 3053C 3053 3129X 3129 3190X 3190 40470 4047
30031 3003 30541 3054 3130y 3130 3191y 3191 4048A 4048
30049 2160 3055C 3055 3131X 3131 3192E 3192 4048C 850
300511 3005 3056A 3056 31320 3132 3193A 3184 40491 4049
3006 3006 3056C 844 3133C 3133 3193C 3193 4050J1 4050
3007X 3007 3057A 2167 31340 3134 3194C 3194 4051H 927
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HU3KOBOJIbTHAA KOMMYTALIMUOHHASA AMMAPATYPA

¢ AINnATOoOP

IDINEKTPO

nK-16 4G nK-16 4G NnK-16 4G nK-16 4G NnK-16 4G
4052M 4052 4113y 4113 5003C 5003 50829 5082 6040C 6040
4053Y 861 4114y 678,4114 5004C 5004 5083C 5083 6041X 6041
4054n 4054 41151 4115 50051 5005 5085C 5085 6042C 6042
40551 845 4116N 4116 5006C 528,5006 508671 5086 6044X 6044
4056E 4056 41171 4117 5007C 5007 5087A 5087 60521 6052
40570 4057 4118y 4118 5008C 667,5008 5088C 5088 6055C 6055
4058M 4058 41201 4120 5009C 5009 50911 5091 6056C 6056
40591 4059 41211 4121 5010C 5010 5093X 5093 60571 6057
4060C 4060 4123y 4123 5013N1 5013 50941 5094 6059C 6059
4061C 956 4124N 4124 5014C 987,5014 509571 5095 606111 6061
40631 4063 4125y 4125 5015C 752,5015 5096/ 5096 6062y 6062
4064C 4064 41291 4129 5016M 5016 5097T 5097 6063C 6063
4065M 4065 41321 4132 5017C 5017 5098Y 5098 6064C 6064
40671 4067 4133X 4133 5018C 5018 5099C 5099 60661 6066
4068C 4068 4134A 4134 5019C 5019 5100/ 5100 60671 6067
4069A 4061 4135X 4135 5020X 5020 51011 5101 6068A 3092
4069C 4069 4136C 4136 5022C 5022 5102y 5102 6068C 6068
40710 4071 4137Y 4137 5023J1 5023 5103X 5103 6069Y 6069
4072A 4033 4138X 4138 50241 5024 5104C 5104 6070Y 6070
4072C 4072 41410 4141 5025A 5025 6071A 6071
40741 4074 414201 4142 5026A 5026 6kopnycos 6072A 6072
40764 692 4143C 4143 5028C 529,5028 nK-16 4G 6073X 6073
4078Y 4078 4144N 4144 5030N 5030 6001C 6001 6074C 6074
4079y 4079 41451 4145 5031C 5031 6002C 6002 6075l 6075
4080Y 4080 4146C 4146 5032C 5032 6003C 6003 6076Y 6076
4081y 1050 4147C 4147 5035C 5035 6004C 941,6004 60770 6077
4082y 4082 4148E 4148 5036C 5036 6005C 944,6005 6079y 6079
4083C 4083 4149C 4149 5037C 5037 6006X 609,6006 6081y 6081
4084y 4084 4150C 4150 50381 5038,781 6008C 6008 60820 6082
4085Y 4085 4151 4151 5039C 5039 6009E 6009 6083X 6083
4086C 4086 4152y 4153 5040A 5040 6010A 3084 6084X 6084
4087Y 4087 41541 4154 5041 671,5041 6010C 6010 6087y 6087
4088Y 4088 41550 4155 5042X 5042 6011d 876,6011 6088C 6088
4089y 4089 4156P 4156 5045y 5045 6013C 6013 60890 6089
4090y 4090 41571 4157 50461 5046 6014C 923,6014 6091A 3094
4091y 4091 41590 4159 5048C 5048 6015A 6015 6091C 6091
40920 4092 4160y 4160 50491 5049 6016M 700,6016 6092A 3095
4093y 958,4093 4161X 4161 5060X 5060 6017d 904,6017 6092C 6092
4094y 4094 4162y 4162 5061C 5061 60190 6019 60931 6093
4095y 882,4095 4163y 4163 5062C 5062 6020C 907,6020 6094X 6094
4096Y 530,4096 4164y 4164 50631 5063 6022C 6022
40970 780,4097 4165Y 4165 50641 5064 602311 6023
40980 715,4098 4166J1 4166 5065C 5065 602411 975,6024
4099y 4099 4168y 4168 5066 5066 6025C 6025
4100Y 4100 4169X 4169 5067C 5067 6026C 6026
4101y 629,4101 41701 4170 5068C 5068 6027C 6027
4102y 4102 4171C 4171 5069C 5069 60291 6029
4103Y 4103 4172y 4172 5071C 5071 6030E 6030
4104y 4104 41740 4174 50731 5073 6031C 6031
4105y 4105 4177A 4075 5074C 5074 6032C 6032
4106Y 4106 4177C 4177 5075A 3069 6033C 6033
41081 693,4108 5075C 5075 6034C 6034
4109y 4109 5kopnycoB 50761 5076 6036C 6036
4110Y 4110 nK-16 4G 5078C 5078 6037 6037
4111C 592,4111 5001M 5001 5079C 5079 6038/1 6038
4112y 4112 50020 5002 50801 5080 60391 991,6039
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HU3KOBOJILTHA KOMMYTALIMOHHAS ANMAPATYPA PO ATNMNATOP

SNEKTPO
AHanorm Ganz KK AHanorn MMO® AHanorun YI1
H Homep Homep Homep Ta6nuua 10
Ne @) cxembi-aHanora | CTp. Ne cXeMmbl cxembl-aHanora | Ctp. Home
CXembl «4G» nMoo G Ne [eLEs cxemu-augnora CTp.
1 |KKO0-20-6001 4G16-91-U 12 1 | 111 498 32 CXOME «4G»
2 |KK0-20-6002 4G16-10-U 12 2 | 111111842 3001 44 1 3 759, 888 38
3 |KK0-20-6008 4G16-11-U 29 3 | 1iiiaii 3001 44 2 5 929 a2
4 | 1111114112 633 35
4 |KK0-20-6044 4G16-92-U 12 - EIDE 606 35 3 9 828 40
5 |KK0-20-6054 4G16-90-U 12 6 | 111222186 1332, 968 Ty 4 16 835 40
6 |KK1-32-6001 4G25-91-U 12 7 [ 111222296 01 37 5 A19 834 40
7 KK1-32-6002 4G25-10-U 12 8 11122502 634 35 6 23 519 32
8 [KK1-32-6008 4G25-11-U 29 9 111444 832 40 7 A23 202 32
9 [KK1-32-6054 4G25-90-U 12 10 | 11177746 625 35 8 25 52 32
10 |KK1-32-6096 4G25-92-U 12 11 | 111777045 957 43 9 29 713 37
11 |KK2-40-6002 4G40-10-U 12 12 | 111888 686 37 10 33 770 38
12 |KK2-40-6008 4G40-11-U 29 13 | 11222241 543 33 11 45 771 38
13 |KK2-40-6096 4G40-92-U 12 14 | 11224404 802 39 12 53 915 42
14 |KK2-63-6002 4G63-10-U 12 15 | 11226643 803 39 13 56 969 43
15 |KK2-63-6008 4G63-11-U 29 16 | 112277 604 35 14 A56 971 43
16 |KK2-63-6096 4G63-92-U 12 17 | 113366469 663 36 15 63 999 44
17 |KK2-80-6002 4G80-10-U 12 18 | 11556n5 654 36 16 65 933 42
18 |KK2-80-6008 4G80-11-U 29 ;g ;;2 ggg 2? 17 6 75 32
19 |KK2-80-6096 4G80-92-U 12 18 105 951
20 |KKM0-20-6001 4G16-91-PK 12 21 | 222222 3004 44
21 |KKMO0-20-6002 4G16 -10-PK 12 22 | 222444210 857 38 20 o1 Sox o
=20 sl 23 | 222777 573 34 2k ciz7 934 42
22 |KKM0-20-6008 4G16-11-PK 29 24 | 223344 930 a2 21 128 831 40
23 |KKMO0-20-6042 4G16-92-PK 12 25 224466413 801 39 22 184 758 38
24 |KKMO0-20-6054 4G16-90-PK 12 26 | 225566414 655 36 23 225 851 40
25 |KKM1-32-6001 4G25-91-PK 12 27 | 233317 572 34 24 254 959 43
26 [KKM1-32-6002 4G25-10-PK 12 28 | 333333417 3004 44 25 302 824 39
27 |KKM1-32-6008 4G25-11-PK 29 29 | 334466426 794 39 26 322 812 39
28 |KKM1-32-6042 4G25-92-PK 12 30 | 334466027 852 40 27 327 889 a1
29 |KKM1-32-6054 4G25-90-PK 12 31 | 444444 660 36 28 ®327 924 42
30 |KKM2-40-6002 4G40-10-PK 12 32 | 444777 914 42 29 332 830 40
31 |KKM2-40-6008 4G40-11 -PK 29 83 | 555666a31 798 39 30 343 825 39
32 |KKM2-40-6096 | 4G40-92-PK 12 34 | 883888 635 35 31 368 826 39
33 |KKM2-63-6002 4G63-10-PK 12 Ananoru MK® 32 428 1058 44
34 |KKM2-63-6008 4G63-11-PK 29 — Homep 33 440 1000 44
S50 |KKM2-63-6044 4G63-92-PK 12 Ne CcXeMbl cxembl-aHanora | Ctp. 34 453 784 38
36 |KKM2-80-6002 4G80-10-PK 12 MKD «4G» 35 497 928 42
37 |KKM2-80-6008 4G80-11-PK 29 BT 662 36 36 553 961 43
38 |KKM2-80-6044 4G80-92-PK 12 ~ ETEE 2006 a4 37 5313 873 a1
3 | 111111 3001 44
AHanorn IMOB . EEEETED 355 a1 AHanorn MKB
Homep Homep 5 111222-41 853 41 Homep Homep
Ne cXeMbl cxembl-aHanora | Ctp. 6 1122 594 34 Ne cXeMbl cxembl-aHanora | Ctp.
nvosB «4G» 7 112222 543 33 MKB «4G»
1 | 111111853 545 33 8 | 11225 595 34 1 1111 766 38
2 115566060 650 36 9 | 2 9005 44 2 1122 584 34
3 |111222n54 632 35 10 | 2222 590 34 3 22 hat 33
4 2222 583 34
11 | 222222 3004 44
4 |112222155 8004 44 5 550993 361 "
5 [ 112233056 8004 22 12 | 22556a6a 841 40
6 |113333a57 8004 a4 13 | %5 950 ° — = =
Jil
14 | 555555 985 43
7 | 112256 8005 a4 Axanorn 1BI1
8 | 135569122 661 36 Ananory apyrmnx . Homep Homep
B 500, 762 32 UMIMOPTHbLIX Nepeksyarenei Ne | cxews | cxemwr ahanora Crp.
10 |222 884 a1 Homep
Ne (ELNED GG cxembl-aHanora | CTp. 1 222 909 a1
11 2222 591 34 npouseoauTenb «4G» 2 223 1093 41
12 | 22222 587 34 1 Kraus Naimer A201 91 32 3 229 910 41
13 | 222200061 385 - 2 @ [KIF-027MLH 66 32 4 413 ELL Ll
14 | 2225550162 1102 a4 3 | 5.5 [K2B-1002HLH 91 32
c -
15 | 2227 499 32 4 %g K_F-013NL 733 38 Ananoru I1KY-2
16 | 222777 417 - 5 | £9[KFo024NL 788 39 EED Homep
S El— Ne cXembl cxembl-aHanora | Crp.
17 | 777 501 32 6 | w9 |K2D-012ULH 795 39 nKy-2 «4G»
7 2 | K2H-014ULH 796 39 1 1 90 32
8 0_U2_ 50 2 4 91 32
9 0_A01 ) 3 7 516 32
== 4 12 10 32
10 0_A02_ 91 £ 31 815 39
11 g 0_A03_ 10 32 6 57 946
12 | < | 0.v30_ 66 7 95 1051 44
13 0U4_ 75
14 0_A04_ 92
15 0_URR2_ 202
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HU3KOBOJIbTHAA KOMMYTALIMUOHHASA AMMAPATYPA

KOMMYTALUOHHBIE NPOrPAMMbI CXEM-AHAJ1IOIOB
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HU3KOBOJIbTHAA KOMMYTALMOHHAS AMNMAPATYPA

KOMMYTALMUOHHBIE MPOrPAMMbI CXEM-AHAJ1IOIOB
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HU3KOBOJIbTHAA KOMMYTALIMUOHHASA AMMAPATYPA
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KOMMYTALUOHHBIE NPOrPAMMbI CXEM-AHAJ1IOIOB

1] 4] 5] 8] 9]12]13[16]17]20] 21]24]25]28

X X X X
X XXX

3
4

XIXIXIX

XX

X X X X

23| 6| 7]1011]14/15
11 XEIX XX

XIXIXIX

XX

XIXIXIXIX

XX

XX

000000

6
XE XX XL XX

XX X X

X XX X X

1 XX XX X

X

XX

XX

X X X[ (X

‘|0\0|7 VA
o — o— olX
[+ — 22— o X
—5 o— WX
© |

_mn9u1 SN
1

X

0o Y XX

X

2| 3| 6] 7[10/11]14/1
XX X X

2

X

X

X

donoansemcs!

MOAHHO

BHUMAHME!!! Kamanoe noc

36



oo HLIATOP

HU3KOBOJIbTHAA KOMMYTALMOHHAS AMNMAPATYPA

KOMMYTALMUOHHBIE MPOrPAMMbI CXEM-AHAJ1IOIOB
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HU3KOBOJILTHA KOMMYTALIMOHHAS ANMAPATYPA ATNMNATOP
SDINMEKTPO

107392, Mocksa, yn. NMpocTtopHana, A.7.
Ten./®akc: (495)661-24-31
E-mail: sales@apator.ru, www.apator.ru

Mpoes3a Ha MeTpo: CTaHLMA METPO
"MpeobpaxeHckas nnowaab”,
NnepBbIii BaroH W3 LIEHTPA, BbIXOA,
HaNeBO M Ha npaso Ha yn. Manyio
Yepkun30BCKylO [0 nepeceyeHuns
¢ [lMpocTtopHon yn. Mpu xoabbe
neLwwKkom npumepHo 10-15 MUHYT.

r. Cankr-MeTepOypr r. EkaTtepuHOypr
Ten. (812) 337-1178 Ten.: (343)256-30-13, 256-40-06
yn.YyryHHas, 0.40, nutepa “3”, od. 412. yn. MoHTepckas, a.5a, og. 10

E -mail: apatorspb@yandex.ru e-mail: apator@sky.ru
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