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NPOKABENDb

I YACTb
WHCTpYKLMA NO NPOEKTUPOBAHMIO HEMPOXOAHDIX NETKUX, CPeAHUX KabeNbHbIX ICTaKag

Beenenue.

Bo BpemeHa pa3BuTOro coumManuama B Halel cTpaHe KabenbHble 3CTakadbl NPOEKTMPOBANNCh, UCXOAS U3 Tpe-
6oBaHuii 1Y, pekoMeHAALMI N0 NPUBS3KE K KOHCTPYKLUMAM «[NaBINEKTPOMOHTAX» M HAMYMEM TUMOBbIX YEpTEXEN
Ha pa3nnyHble Ux Buapl. Bce 310 6bIN0 ONPaBAAHO, T.K. OCHOBHbIE COBETCKME CTPOMKM 6blnn 60MbLWIKMMM 1 BbICTPbIMM
B MacwwTabax nnaHoBOW, NATUNETHEN COBETCKOM 3KOHOMMKM. BcnoMHuM faxe ctponTenscTBo 3aBofa KAMA3 B Habe-
PEXHbIX YeNHaX, KOTopbli Bbin HauaT B Aekabpe 1969 roaa v yxe B 1976 rogy cowen nepsblid aBTOMOBWL, NPU 3TOM
komnnekc 3aBogoB KAMA3a packunyncs Ha 22 kBagpatHble Muan. B 90-e Bce M3MEHUNOCH, T.K. PbIHOYHAS IKOHOMMKA
TpeboBana oT npeanpusTUit 6biTb 60/1e€ KOMMAKTHBIMM, C BLICOKOM aBTOMATH3aumei u 3O EKTMBHOCTbIO MPOU3BOACTBA,
MOOMNBHOCTbIO MO M3MEHEHMIO MPOM3BOACTBEHHbIX MNOLLAA0K, TO €CTb KOHKYpeHTocnocobHbiMm. K koHuy xe 2010 rona
60NbLWMHCTBO NpeanpusTUA POCCUM YKe BCTanM Ha penbCbl SPdEKTUBHBIX 3aKyMOK Yepe3 TOProBble MIOLAAKM U Takue
U3MeHeHns NoTpeb0oBanu OT reHepabHbIX NOAPSAYMKOB M 3NEKTPOMOHTAXHbIX KOMNAHMIA ObiTb 6onee MOBUIbHBIMM
npu GOPMMPOBAHUM LIEHbI HA CBOM YCITYTK, T.€. IPU TOM e CepBMCE ANS 3aKa34MKa ONTUMM3UPOBATb BPEMS CTPOUTENb-
HbIX W 3N€KTPOMOHTXHbIX PAbOT, yMeHbLIATh CTOMMOCTb IOTUCTUKM U YCKOPATb BO3BEAEHWE 0ObEKTOB.

KabenbHble 3CTakabl HAXOAAT LWMPOKOE NPUMEHEHNE HA PA3NIMYHBIX KPYMHBIX MPOMbILLNEHHbIX, METATYpruye-
CKUX M XUMUYECKUX NPEANPUSTUSX, TIe TEPPUTOPUS KpaliHe HACbILLEHHA Pa3NIMYHBIMU KOMMYHUKALMAMM U NO3EMHBbIN
BWA, NPOKNAAKM Kabens 3aTpyAHeH, a Takke Ha NpeanpuaTuax HedrerazofobblBatoLLei unu nepepabartbiBatoLeii OT-
PaCu, NepeKAYMBAIOLLMX CTAHLMSX, HA TEPMUHANAX MO XPAHEHMIO W NepeBaske HedTenpoAyKTOB. 3a4aCTYI0 B C/IOXHbIX
KMMATMYECKMX U KOPPO3MOHHO-ArPECCUBHBIX aTMOCHEPHDIX YCTOBMSIX.

WmenHo ons Takmux Komnanmii «[TPOkabenb» paspabotana pewenue kabenbHbix 3ctakag (MM no aHanoruu
C CAaMOHECYLMMM U30MPOBAHHBIMU NPOBOAAMM, KOTOPbIE 3a CYET CBOMX TEXHUYECKUX NPEMMYLLECTB, NPOCTOTbI MOH-
TaXa, YHUBEPCANbHOCTU B NPOKNAKe, A Tenepb elle U LieHbl, OyKBanbHO 33 HECKONbKO NIET BbITECHWAN C POCCUIACKOTO
PbIHKa HEM30MPOBAHHbIE MPOBOAA.

Katanor kabenbHbix 3ctakag CAMM «[POkabenb» npegHa3HaueH Ansl IaBHbIX MHXEHEPOB, IHEPreTUKOB Kpyn-
HbIX M CPEAHWUX NPOWU3BOACTBEHHDIX MPEANPUATUN, INEKTPOTEXHUYECKMUX OTAEN0B NPOEKTHBIX MHCTUTYTOB, AUPEKTOPOB
W TNABHbIX MHXEHEPOB, SHEPTETMKOB 3NEKTPOMOHTAXHBIX NPEANPUSTHIA, @ TaK e 419 BCEX, KTO MHTEPeCyeTCs HOBbIMM
peLleHnAMM B BO3BEAEHWUM HEMPOXOAHDIX ErKUX U CPeaHUX KabenbHbIX 3CTaKaf.

1. 06wwue nonoxeHus u TepMuHbl. Boigepxkku us My3.

KabenbHo 3CTaKa,£I,OVI Ha3bIBAETCA Ha[13€MHOE NN HAa3EMHOE OTKPbITOE FOPU30HTAJIbHOE UM HAK/IOHHOE NpOTA-
XeHHOe kabenbHoe coopyxeHue. KabenbHas 3cTakaia MOXET ObiTb MPOXOAHOM MK HenpoxoaHoM. CoopyXKatoT ABa BKAA
KabenbHbIX 3CTaKapn.

* HenpoxoAHas (C BO3MOXHOCTbIO 06CTYXMBAHUS CO CneumanbHo 060pya0BaHHOMO aBTOMOBMAS) 1

* NpoxoAHaa — C nowaakamu obctyxuBanus. 06a Buaa 3CTakag npeaycMaTpuBaloT Npoknaaky bonee 20 yc-
NoBHbIX Kabenei (cornacHo 1Y3).

www.prokabel.pro 3



KabenbHoi ranepeeit Ha3biBAeTCS HAA3EMHOE UM HA3EMHOE 3aKPbITOe MOAHOCTBI) UAW YACTUYHO (Hanpumep,
6e3 HOKOBbIX CTEH) rOPM30HTANLHOE UM HAKNOHHOE NPOTSXKEHHOe NPoXoAHoe KabenbHoe coopyxeHue. Coopyxalor
TPY BUAA KaDeNbHbIX ranepei: OAHOCTOPOHHAA — Ha 27 YCIOBHbIX Kabenew; ABYCTOPOHHSS — Ha 54; TpexcTeHHas —
Ha 108 ycnosHbIx kabenei (puc. 1).

KabenbHble 3CTakadbl M ranepen NpUMEHSIOT ANS NPOKNaAKM CMNOBbIX Kabenen, uaylwmx B OAHOM Hanpase-
HWM, B HUX NPOKNafbIBAIOT MEXLIEXOBbIE INeKTpuyeckue cetu Ao 35 kB. Mo ycnoBHbIMK kabensimu noapasymMeBakoT
CUNoBble MeaHble Kabenu ceveHnem 3x240 MM2, no3TOMy Npu NPoknaake kabenen Apyrux CeYeHUN eMKOCTb COOpY-
KEHWI MOXET U3MeHUTbCS. Cenyac HenpoXoaHble 3CTakabl CTanu UCNONb30BaTb ANS NPOKNAAKM Kabens ¢ usonsaumeit
W3 CLUMTOTO NOAM3TUNEHA KnaccoM HanpshkeHust 110 KB v Bbilwe, NS MMTaHWS NOACTAHLMOHHBIX COOPY)XEHMI KPYNHbIX
MPOMbILLNEHHBIX NPEANPUSTHIA.

HenpoxopaHble 3cTakazbl COOPYXAIOT U3 xene3obetoHa uan Metanna. [IpoxoaHbie 3CTakadbl M BCe BUAbI ranepen
BbINO/HSKOT TPEX TUMOB: XeNe300eTOHHbIE, METaMYeckue U KOMOMHUPOBAHHbIE. locneaHMe OAHOBPEMEHHO UMEKT
Xene300eTOHHbIe ¥ MeTaNIMYeckue KOHCTPYKLMKU. HapyxHbie kabenbHble 3CTakaabl U ranepeun AOMKHbI UMETb OCHOB-
Hble HeCyLuMe CTPOUTENbHbIE KOHCTPYKLMM (KONOHHDI, 6anku) 13 xene3obeToHa C NpesenoM OrHecTomKoCTH He MeHee
0,75 4 unu M3 CTanbHOTO NpOKaTa C NPeaenoM orHecTonkocTu He MeHee 0,25 u. (nyHkT MY 2.3.113). Bce meTanamnye-
CKMe KOHCTPYKLMM paccMaTpuBaeMblx KabenbHbIX COOPYXEHWI B 3aBUCMMOCTM OT CPefbl, B KOTOPOM OHW 3KCMANYaTUpy-
H0TCS, MMEIOT COOTBETCTBYIOLLEE NPOTUBOKOPPO3UOHHOE MW XMMUYECKM CTOIKOE MOKPbITHE.

Hapﬂ,u,y CO cneunanbHbIMK, NpeiHa3Ha4Y€HHbIMU TONbKO A4 MPOKNaaKK kabeneit, 3cTakafpbl ObIBAKOT TEXHONOTU-
YECKMMU, Ha KOTOPbIX OCYLLECTBNIAETCA COBMECTHOE pd3MELLEHKE (Ha Pa3HbIX YPOBHHX) TEXHONOTUYECKUX TDY60|'IPOBO'
[0B 1 kabenen. anI 3TOM Kabenu NPOKNaAblBakdT MO BO3MOXHOCTU CO CTOPOHbI TDY6OI'I|I)OBO,£I,OB C HEropr4nmu Belwe-
CTBAMMU, a TAKXKE HUXE UK BbiLle prﬁOI’IpOBO,ﬂOB B 3dBMCMMOCTHM OT NNOTHOCTU NAPOB WU Fa30B B HUX.

Kab6enbHble acTakappl U ranepem.
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Puc. 1. KabenbHble 3cTakagbl 1 ranepeu:
a — HeNpoXoaHas 3CTaKaaa; 6 — NPOXOAHas 3CTakaaa; B — OAHOCTOPOHHAS ranepes; I — ABYCTOPOHHSSA ranepes; B — TPeXCTeHHas KOMOUHUPOBaHHas ranepes
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NPOKABENDb

Bce Tunbl 3cTakag 1 ranepeli pacnonararoT Ha KONOHHaxX ot 6 Ao 12 M. Ha nepexofax 1 noBopoTax Tpacc MHOrAA
BbINOMHSIOT HECTAHAAPTHble nponeTbl. OCHOBHAs BbICOTa COOPY)KEHWUS 3CTaKaA M ranepeii COCTABASET 5 M OT NONOTHA
asTogoporu. Ha Tepputopusix, rae OTCYTCTBYIOT nepeceyeHust C JOPOraMu AU UX YUCIO HEBENMKO, NPUHUMAIOT Bbl-
COTY OT NNIAHMPOBOYHON OTMETKM 3eMAM 2,5 M C NepexofiamMu B MeCTax nepeceyeHust C A0POraMmu Ha APYryio BbICOTY.
Ha nepexofiax B MPOXOAHbIX COOPYXeHUSIX BbIMOMHAKT NaHAYC C YKNOHOM He 6onee 15°. Kak ucknioueHue, ycrpansatot
nectHuupl ¢ yknoHom 1:1. Mpu napannenbHOM pacnonoxeHnn u B MeCTax nepeceyeHnst KabenbHblx 3CTakaf 1 ranepen
C APYTUMM MHKEHEPHBIMU COOPY)XEHUAMM HaMMEHbLUIME PACCTOSHMS NPUHMMAIOT B COOTBETCTBUM C LaHHbIMM, NPUBe-
[ileHHbIMM B TabJ. 1. [TepeceyeHune 3TUX COOPYXKEHMIA, KPOME TOrO, OCYLLECTBASIOT NOA YoM He MeHee 30°.KabenbHble
3CTaKabl M ranepeu OTAENSIOT OT APYruX NOMELLEHMIA U COCeaHMUX KabenbHbIX COOPYXEeHMIA HeCropaeMbIMU Neperopoa-

KaMmu.

Tabnuua 1. HaumeHblume paccTosiHuA oT KabenbHbIX 3CTaKaA U ranepen A0 3AaHUIA U COOPYIKEHHUI

CoopyxeHue

Hopmupyemoe paccrosiiue

HaumeHblume pasmepbl, M

"pM napanneibHOM cnefoBaHUK, N0 rOPU3OHTANIU

30aHus n COOpYyXeHua C ryxmumMu
CT€HaMU

OT KOHCTPYKLMM 3CTaKaabl M ranepen
[10 CTEHbI 30aHMS U COOPYXKEHMS

He HopmupyeTcs

30aHus 1 COOpYyXeHua, umerolune
CTEHbI C NpOEMaM#

To xe

2

BHyTpu3aBopackas HeanekTpupuum-
POBaHHas Xene3Has 4opora

OT KOHCTpYKLLMM 3CTaKafbl M ranepen
[0 rabaputa NpubAMKEHUs CTPOEHUN

1 ™M ans ranepen u NpoXofHbIX
3CTaKaf; 3 M Ang Henpoxop-
HbIX 3CTaKas

BHyTpu3aBoackas aBToMOOMbHAS

OT KOHCTPYKLMM 3CTaKafibl U ranepem

dukaumm

[10 DOPAIOPHOTO KaMHS, BHELLHe OpOBKH 2
AOpord ¥ NOXAPHBIE NPOE3Ab! WM NOZOLLBLI KIOBETA A0POrH
OT KOHCTpYKLMM 3CTaKafbl 1 ranepen
KanatHas aopora [0 rabapuTa NoABMKHOrO COCTaBa 1
. OT KOHCTpYKLMM 3CTaKafbl 1 ranepen
HagsemHbiit Toybonposon A0 bnnxaiiwmx yacreit Tpybonposoaa 0.5
OT KOHCTpYKLMM 3CTaKafibl M ranepen
LUHAs IMHWS 3NEKTPON 4un M 2.5.115.
Bo3aywHas n 3nekTponepesa 10 1IPOBOJ0B Cm2.5.115
Mpu nepeceyenun, no BepTuKanu
BHyTpu3aBoackas Heanektpuduum- | OT HUXKHE! OTMETKM 3CTaKafbl U ranepen 56
POBaHHas Xene3Has fopora [10 TONOBKM penbCa ’
OT HWXKHel 0TMETKM 3CTaKafbl M ranepeu: 71
BHyTpu3aBoackas anekTpuduumpo- | A0 ronosku penbca
BaHHas Xene3Has aopora [10 HaMBBICLLErO MPOBOAA UM HECYLLEro 3
TPOCa KOHTAKTHOM CeTH
BHyTDM3aBOLICKaS BTOMOGHbHaS OT HWXHel 0TM€TKM63CTaKa,P,bI W ranepeu .5
10pOra (oXapHBii poe3a) [10 NONIOTHA aBTOMOBMNbLHOM A0POTK :
(noxapHoro npoe3za)
y OT KOHCTpYKLMM 3CTaKafbl 1 ranepeu
HazzemHbiit Toybonposon A0 bnnxaiiwmx yacreit Tpybonposoaa 0.5
OT KOHCTpYKLMM 3CTaKafbl M ranepeu
Bo3aywHas nMHMA anekTponepesaun 10 NPOBO/I0B (m.2.5.114.
Bo3aywwHas nMHMS CBSI3M U pagmo- To e 15
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PaHblue kabenu, NponoXeHHble Ha 3CTaKafax, 3aWMILANNCh OT NPAMbIX COMHEYHBIX NyYel CONHLE3aLMUTHBIMM
naHensMu (ko3blpbkamu). MckntoueHne CoCTaBnann paiioHbl Ha Tepputopun Poccuu, pacnonoxeHHsle ceBepHee 65-i
napanneny, rae Takas 3awmta He TpeboBanace. B HacToslwee BpeMms, NpakTUyecku Bce kabenbHble 3aBO/bI BbIMYCKAKT
kabenu CToiKue K CONHEYHOMY M3Ty4eHmI0, KpoMe Kabenen npefHa3HAYeHHbIX Ans BHYTPEHHeN NpoKnagku. B Hactos-
wee Bpems HoBbI [OCT 31565-2012 pernameHTupyeT npumeHeHune kabener Ans NpOKNaaKku B OTKPLITbIX KabesbHbIX
COOpYXeHusx (3cTakagax, ranepesx) ¢ uHaekcom - HI (knacc noxapobesonacHoctu 11a.8.2.5.4.). Hekotopble npea-
NpusTUA BN YHUGUKALMM MCMONb3YHT YHUBEPCANbHBIA TUN kabens ¢ uHaekcom HI-LS (knacc noxapobesonacHocTn
M1a.8.2.2.2) ans NPOKNAAKW NO NOACTAHLMAM UM B 3aKPbITbIX KabeNbHbIX COOPY)XEHUAX. [N yMEHbLIEHNS B3aUMHBIX
Mex(ha3HbIX BAMSHUIA, MEXAHUYECKUX NOBPEeXAEeHMIA Npu Tokax K3, HarpeBa 3KpaHOB, BO3HUKAKOLMX B OBHOXWAbHBIX
kabensx cBbiwe 6KB, OnbITHble NPOEKTUPOBLLMKMA PEKOMEHAYIOT UCMONb30BaTb TPEXXKMIbHbIE Kabenu. Takoe peweHue
M03BO/SIET YMEHbLUMTb METANN0EMKOCTb KabeNbHOM 3CTakaabl C NOMOLLbIO BbIOOPA NOTKOB M NONOK MEHbLIEH WMPHHBI.

B kabenbHbIx COOpYXeHUAX kabenu pekoMeHAayeTCa NpoKnaabiBaTh LiENbIMU CTPOUTENBHBIMU AJIMHAMMU, @ Pa3Me-
leHue kabeneii B COOPYXEHUAX O0JIXHO NPOM3BOAMTLCA B COOTBETCTBUM CO CNEAYIOLWNUM NPABUNAM:

1. KoHTponbHble kabenu u kabenu cBA3m CiefyeT pa3MeLlaTh TOALKO MO, UAW TONbKO Haf, CUNOBBIMU Kabensimu;
MY 3TOM WX CleyeT OTAENATb NeperopoaKoii. B Mectax nepeceyeHns v 0TBETBAEHMS [OMYCKAETCS NpOKNaa-
ka KOHTPO/IbHBIX Kabeneii u kabenen CBA3W Haf 1 NOL CMNOBLIMU Kabensmu.

2. KoHTponbHble kabenu LonycKaeTcs NpoKNaabiBaTh pAAOM C CunoBbiMu kabenamu fo 1 kB.

3. Cunosble kabenu po 1 kB pekomeHayeTcs npoknaabiBath Haf kabensmu Boiwe 1 KB; npu 31OM Ux Cnegyet
OTAENATb NeperopoaKon.

4. PaznnyHble rpynnbl kabeneii: paboune u pesepsHble kabenn Boiwe 1 kB reHepatopos, TpaHchopmaTopos
W T. M., NUTAIOLLME INEKTPONPUEMHUKM | KaTeropum, peKOMeHAYeTCA NPOKNAAbIBATb HA Pa3HbIX FTOPU3OHTANb-
HbIX YPOBHSIX M Pa3aeNnsiTb NeperopoaKamm.

5. PazpenutenbHble neperopoaku, ykasaHHole B nn. 1, 3 u 4, 4onxHbl 6biTb HECrOPaeMbIMK C NPELENoM OrHe-
croiikoctn He MeHee 0,25 u. [Tpy NpuMeHeHUM aBTOMATMYECKOTO NOXAPOTYLIEHUS C UCMNOb30BAHWEM BO3-
LYLWHO-MEXaHUYEeCKOM NMeHbl UK PacrblIeHHOM BOAbI NePeropofkm, ykasaHHble B nn. 1, 3 u 4, nonyckaetcs
He YCTaHAB/MBATb.

6. Ha HapyxHbix KabenbHbIX 3CTaKafax W B HAPYXKHbIX 3aKPbITbIX YACTUYHO KabeNnbHbIX ranepesx yCTaHoBKa
pa3fenuTeNbHbIX NeperopofokK, ykazaHHbix B nn. 1,3 u 4, He Tpebyetcs.

[pu 3TOM B3aUMHO pe3epBupyIoLLME CMNOBbIE KAOENbHBIE IMHWM (33 UCKNIOYEHUEM JIMHUIA K 3NeKTPONpUEMHU-
kam 0coboit rpynnbl | KaTeropum) cneayeT NPOKNafbIBaTh C paccTosHUeM Mexay HuMK He MeHee 600 MM 1 pekoMeH-
AYeTCs pacnonaratb: Ha 3CTakagax no obe CTOPOHbI MPONETHOM Hecylwei KOHCTPYKUmMm (0anku, hepmbl); B ranepesix
M0 pa3HbIM CTOPOHAM OT NpoxoAa (MyHKT Y3 2.3.120).

[poknagka KOHTPONbHbIX kabeneli LoMnyCKaeTcs My4kaMu HA I0TKAX M MHOTOCIOMHO B METANIMYeCKUX Kopobax
npu cobntofeHnu cneayrowmx ycnosuii (nyHKT Y3 2.3.124):

1. HapyxHblit ouameTp nyuka kabene gomkeH 6bitb He 6onee 100 MM.
2. BbicoTa cnoes B 0fHOM kopobe He fomkHa npesbiwaTb 150 MM,
3. B nyyKax 1 MHOTOCIOMHO JOMKHbI NPOKNAAbIBATLCA TONbKO Kabenu ¢ OfHOTMMHBIMU 060/104KaMH.

4, KpenneHue kabenei B myykax, MHOrOCIOAHO B KOpobax, ny4koB kabenen K nOTKaM CleayeT BbiMOMHSTb
TaK, yTobbl OblNa NpenoTBpalleHa Aedopmauus obonouek Kabenei nom AeMCTBMEM COBCTBEHHOTO Beca
W YCTPOICTB KpenneHus.
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NPOKABENDb

5. B kaxpnoM HanpaeneHuu KabenbHO! Tpacchbl CneayeT npeaycMaTpuBaTh 3anac eMKoCTM He MeHee 15 % 06-

Lle# eMKOCTM KOpODOB.

lpoknaaka cunoBbix kabenei myykaMmu 1 MHOTOC/IOAHO He JOMYCKAeTCs.

B kabenbHbIx COOPY)XEHMSIX NPOKNAAKY KOHTPOMbHbIX Kabeneli u cunosbix kabeneii cevennem 25 mm? u 6onee,
33 UCK/KOYEHNeM HeDPOHMUPOBAHHDIX Kabeneii Co CBUHLL0BOM 060104KOA, CNeayeT BbIMOAHATb N0 KabenbHbIM KOHCTPYK-
umsM (koHconsm). KoHTponbHble HebpOoHUPOBaHHbIE Kabenu, cunosble HebpOHUPOBAHHbIE Kabenu Co CBMHLOBOI 060-
NOYKON M HEOPOHUPOBaHHbIE CUNOBbIE Kabenu BCex UCMONHEHMIA ceyeHneM 16 MM? U MeHee ClefyeT NPOKNagbIBaTh
M0 10TKaM MW NeperopoaKaM (CIOWHBIM UAK HecnnowWwHbIM) (MyHkT Y3 2.3.123).

Tabnuua 2. HaumeHbluee paccrosiHue ans KabenbHbIX COOPYKEHHUIA

PaccTosiHue

HaumeHbLume pasmepbl, MM, Ipu NPOKNaaKe

B TyHHensix, ranepesx, KabenbHbix
3Ta)XaX M Ha 3CTaKapax

B KaGenbHbIX KaHanax U ABOHHbIX
nonax

Bbicota B cBeTy

1800

He orpannumBaeTcs, Ho He 6onee
1200 mMm

[1o ropu30HTaNM B CBETY MEXAY KOH-
CTPYKLMAMM NpU ABYCTOPOHHEM KX
PacnonoXeHuu (LUIMpUHA NPOXOLa)

1000

300 npw rnybune oo 0,6 m; 450 npu
rnybune 6onee 0,6 0o 0,9 m;
600 npw rnybute bonee 0,9 m

[o ropu30HTanM B CBETY OT KOH-
CTPYKLIMM [0 CTEHbI NPU OAHOCTO-
POHHEM PaCnoNOXeH!UM (LUMpUHa
MpoXoAa)

900

To xe

Mo BEpTMKaNM MexX.y ropU30HTANIbHBIMU KOHCTPYKLMAMM ™

NS CMNOBBIX Kabeneit HanpsXeHUeM:

no 10 kB

200

150

20-35 kB

250

200

110 kB u Bbliwwe

300"

250

NSt KOHTPO/bHbIX Kabenei u kabe-
et CBSI3M, A TakxkKe CUNOBbIX Ceve-
HMEM [0 3 X 25 MM? HanpskeHUeM
fo 1«B

100

Mexzay OnOpHbIMM KOHCTPYKLMSMM
(KOHCONAMM) MO A/IMHE COOPYXEHMUS

800 -1000

Mo BepTUKanu 1 ropu3oHTanm B CBe-
Ty M@XZY OAMHOYHBIMU CUNOBBIMU
kabenamu HanpsxxeHueM o 35 kB™*

He meHee guametpa kabens

Mo ropu3oHTanu MeXay KoH-
TPONbHbIMM Kabensamu 1 kabenammu

*¥%

CBA3U

He HopmupyeTcs

[0 ropu30HTaNu B CBETY MEXAY
kabensmu Hanpsxennem 110 kB
" BbllLe

100

He mMeHee nuameTpa kabens

* MonesHas AnMHa KOHCOMM AoMKHA BbiTb He Gonee 500 MM Ha MpAMbIX y4acTKax TPacchl.

** [pu pacnonoxeHuu Kabeneit TpeyronbHukom 250 MM.

*** B ToM uncne ans kabenei, NpoknaabiBaeMblX B KabesbHbIX WaxTax.
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Bbiwwe Ha3BaHHbIN NyHKT Y3 He uckoyaeT Npoknaaky kabenen ceve-
HMeM CBbiwe 25 MM? N0 NECTHUYHBIM N1OTKaM, @ PernaMeHTUpyeT PaccTosHue
MeXzy OMOpHbIMM KOHCTPYKUMAMK AN KpenneHus kabeneil Ha pasHble Knac-
Cbl HANPSYKEHWS. 3TO PacCTOsHAE ONpefenseT YCTaHOBKY KabenbHbIX 3aXWUMOB
AN KNaccoB HanpskeHui cabiwwe 10 KB, T.K.y AaHHbIX kabenel B MOMEHT Mex-
(a3HOro KOpOTKOro 3aMblKaHWA BO3HUKAIOT D0NbLLME AUHAMMUYECKME HArPy3KH
Ha 3NeMeHTbI KOHCTPYKLMIA U uX Kpennenus. Dopmyna ang onpeaenexus cunb
BO3EMCTBUA Ha KabenbHble XOMYTbl B 3aBUCMMOCTM OT PACcCTOSHUS NpU Kpe-

MNeHUU Kabens:

[me: F - cuna Bo3pelicTBMS NpU KOPOTKOM 3aMblkaHuu (HbloToHax), | - paccTosiHue Mexay 3auMamu B METpax,
IS — MaKCMManbHbIif TOK KOPOTKOTO 3aMblKaHMS, UCXOAS M3 CeYeHms 3kpaHa kabens B KA, a - MeX0CeBoe paccTosiHue

Mexay kabensmu B CaHTUMETPaAX.

I
F=1775-1-~

Tabnuua 3. [lonyctumbie TOKM OAHOCEKYHAHOTO KOPOTKOTO 3aMbIKaHHA

JlonycTUMbIi TOK 0AHOCEKYHAHOTO KOPOTKOrO 3aMblKaHUS Kabens, KA
HomuHanbHoe ceueHune Xunbl, MM?
MefHas Xuna aNloMUHKEBAnA XuUna
50 7,15 47
70 10,0 6,6
95 13,6 89
120 17,2 11,3
150 215 14,2
185 25,5 17,5
240 343 22,7
300 42,9 28,2
400 57,2 37,6
500 71,5 470
630 90,1 59,2
800 1144 75,2

*TOKMKOPOTKOr0 3aMblKaHsl PACCYMTaHbI NPUTEMNEPATYPEKUIbI 0 HAYANA KOPOTKOT0 3aMbikaua 90°CunpesenbHoi TeMnepaTypekuMb NPUKOPOTKOM

3aMblkaHum 250°C.

Tabnuua 4. lonyctuMble TOKM OAHOCEKYHAHOTO KOPOTKOTO 3aMbIKaHUS B MEAHbIX IKpaHaXx.

2 JlonycTUMBbIi TOK OHOCEKYHAHOTO
HomuHanbHoe ceyenne MefHOro 3KpaHa, MM KOPOTKOrO 3aMbIKaHMH, KA
16 3,3
25 51
35 71
50 10,2
70 143
95 19,4
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NPOKABENDb

[ing opyrux 3HaYeHU ceyeHnst MeSHOro 3KpaHa LoNyCTUMbIA TOK OLHOCEKYHAHOMO KOPOTKOrO 3aMblKaHusl pac-
CYMTBIBAKT N0 opmyne:

Ik.3.= 0,203 x Sakp., rae
[K.3. - BOMYCTUMbII TOK OHOCEKYHAHOTO KOPOTKOTO 3aMblKaHUs B MEJHOM 3KpaHe, KA,
S3Kp. - HOMMHaJIbHOE CEYEHWEe MeHOTO IKPaHa, MM?.

[lns NpofOMXMTENLHOCTU KOPOTKOTO 3aMbIKaHM$, OTAMYAIOLLENCS OT 1 ¢, 3HaYeHWst TOKA KOPOTKOrO 3aMblKaHMS,
yKa3aHHble B Tabaunuax 5 u 6, He0bX0AMMO YMHOXMTb Ha NONPaBOYHbINA KOIhdMLMEHT K, paccuntanHbIi no hopmyne:

1
K= T ,TAe t— NpojoMKUTENBHOCTb KOPOTKOIO 3aMblKaHUS, C.
¢

B Hawwe BpeMs, yacToe CNob30BaHWE OLHO- M MHOTOXW/bHbIX kabenei cBbile 6 KB U3 nonumMepHoi M3onsuum
W aMaMeTpoM no obonouke cBbiwe 30 MM HakNaabIBAET AOMNOAHUTENbHbIE TPEOOBAHMS HA HEKOTOPbIE 31EMEHTbI Ka-
OenbHbIX 3CTaKaa:

* Kabenu, nponoxexHble B OAHOM MAOCKOCTM Ha BO3AYXe B KabeNbHbIX COOPYXEHUSX (Ha NOTKaX, KOHCONSX
W T.0.) BOMXKHbI ObITb 3aKpenneHbl B MeCTax, pacoNoXeHHbIX N0 AAnHE KabenbHOM Tpacchl ¢ warom ot 1 go 1,5 metpos
(MHcrpykums NEXANS/6-35/04).

¢ HOMMHanbHbIN TOK y HONbLWMHCTBA NPOM3BOANUTENEN YKA3bIBAETCA MCXOAS M3 PACCTOSHUS MeXAY Kabenamu:
o [N OLHOXMNbHbIX Kabenen TOKM paccyuTaHbl NpU NPOKNALKE B TPEYTONbHUKE — BMIOTHYH.
o [lpy1 npoknaake B NAOCKOCTH - NpU PACCTOSHUN MEXAY KabensiMu B CBETY, paBHOM AMaMeTpy Kabens.

» MUHWUManbHbIi paguyc u3rnba kabens npu Npoknaake fOMKEH ObiTb He MeHee 15 AUaMeTpoB Mo BHELWHEN
000/10uKe AN OLHOXMNbHBIX Kabenen 1 12 anamMeTpoB MO BHEWHeN 060104Ke ANs TPEXKUNbHBIX Kabenew, 7,5 au-
aMeTpoB N0 BHelHe! 060104Ke C MCNONb30BaHKMEM CneumnanbHbix wabnowos. (TOCT-P 55025-2012. «Kabenu cuno-
Bble C N1aCTMACCOBOM U30NSLMEN HA HOMUHANBHOE HanpskeHue oT 6 A0 35 KB BkntountenbHo. Obwime TexHUyeckue
YCI0BUAY).

* Yncno coeamHuTenbHbix MyQgT Ha 1 KM BHOBb CTPOSWMXCS KabenbHbIX NMHMIA AOMKHO ObiTb He Gonee: ans
TpeXkunbHbIx kabeneit 1- 10 kB cevennem o 3 x 95 mm? - 4 wr.; ans TpexkunbHbIx kabeneit 1-10 kB ceyermsmu
3x120-3 x 240 mm? - 5 wr.; ans TpexdasHbix kabeneit 20-35 kB - 6 w.; Ans oAHOXMNbHbIX kabeneit 2 wr. (MY3 2.3.70.)

o [Inq kabenbHbix mHnin 110-220 kB uncno coepmuutensHbix Mydt onpeaensetcs npoektoM. Kabenu, npokna-
AbIBAaeMble N0 KOHCTPYKLMSIM, KOHCONAM, ICTaKaAaM, CTeHaM, NepekpbITUSM, epMaMm U1 T.4., ClefyeT 3aKpennsTb B KO-
HEYHbIX TOYKAX, HENOCPeACTBEHHO Y KOHLEBbIX MydT B ABYX MeCTax, y COEAMHUTENbHBIX MY(T, HAa MOBOPOTaX TPacchl
(c 0bewnx CTopoH 0T u3rnba Ha paccTosiHum He bonee 0,5 M), Ha OCTaNbHBIX Y4ACTKAX TPACChl — B MECTaX, PaCMONOXEH-
HbIX M0 A/MHe KabenbHOM AnHKK ¢ warom o1 1 ao 1,5 M. (PykoBoacTBo, N0 BbIGOPY, TPOKNAAKE, MOHTAXY, UCTIbITAaHUSM
W 3KCnNyaTaLmMm kabenei C M30nALMeit U3 CLUMTOrO NOAM3TUAEHA Ha HanpskeHue 64/110 kB. 3A0 3aBog «HOxkabenb»)

* Kabenu, npoknagpiBaeMble BEPTUKANbHO MO KOHCTPYKLMAM U CTEHAM, LOMKHbI ObITb 3aKpenieHbl Ha Kaxaou
kabenbHoM KOHCTpyKLmMK. Kpennexue kabenen fOMKHO ObiTb BbINONHEHO TakuM 06pa3oM, 4Tobbl Obina NpefoTBpaLLeHa
pedopmaums kabenei u Myt oA AelicTBUEM COBCTBEHHOTO BeCa Kabens, a Takke B pe3y/ibTate AeHCTBUA MeXaHuye-
CKMX HANpSOKEHMIA, BO3HUKAIOLLMX MPU LIMKIAX HArpeBa 1 OXNAXAEHUS U NPU MArHUTHbIX B3aUMOLENCTBUSX BO BPEMS
KOPOTKMX 3aMblkaHWil. (PykoBOACTBO, N0 BbIOOPY, NPOKNAAKE, MOHTAXY, UCMbITAHWAM M 3KCNAyaTaLuu kabeneii ¢ u3ons-
L€t U3 CLUMTOrO NONM3ITUNEHA Ha HanpsxeHue 64/110 kB. 3A0 3asog «HOxkabenb)

* [1n51 KOMNEHCALMM TEMNEPATYPHDIX PACLUMPEHHIA METANMYECKUX KOHCTPYKLMIA KaBenbHOI 3CTakazpl kabenu
[LOMKHbI YKNAAbIBATbCS «3MENKOI» B MECTaX UX COEAUHEHMIA.
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2. Bupbl NOKpbITUIM ANS HECYLMX KOHCTPYKLUMIA KabenbHbIX ICTaKag.

He3awwmuweHHas ctanb B aTMocdepe, BOAE 1 NOYBE MOABEPKEHA KOPPO3UM, UTO MOXKET NPUBECTH K €€ MOBPEX-
LieHuto. Mo3ToMy, 4to6bl U36eXaTb KOPPO3UOHHOTO MOBPEXAEHHS, CTabHbIE KOHCTPYKLIMM 0DObIYHO 3aLMLLAIOTCS, YTOOI
NPOTUBOCTOATb KOPPO3UOHHOMY HAMPSHKEHMIO B TEYEHME CPOKA AEHCTBUS ITOM KOHCTPYKLMM.

B coBetckoe BpeMs BCe 3CTakaAbl M ranepeu U3rotaBMBaNMCh M3 YEPHOTO MeTanna M nNo (akTy 3aBeplueHms
CTPOMTENbHOM YacTh, 00pabaTbiBaNnUCh TPYHTOM WAW MOKPbIBAAUCH KPACKOW. Takoe pelleHue NpUHUManoch UCXoas
3 cpoka cnyx0bl 5-10 net, a nanee nepuogmyeckoe 06HOBAEHME MOKPbITUIA HA NPOTSHXKEHMM BCEro CpPOKa 3KCmnya-
Tauum. 370 pelueHmre 6bIN0 MATEPUANOEMKMM, @ 3HAUMTENbHAS TOMLUMHA CTaAM NO3BONSNA YBENMYMBATD CPOK CTYXObI
33 CyeT «yxona» Metanna. B Haweit crpave peiictBytowmm asnsetca FOCT 15150-69 «MawwHbl, npubopsl 1 apyrue
TeXHM4Yeckue uzgenms. UcnonHeHus Ans pasinyHbIX KIMMaTUYeCKMX panoHoB. Kateropuu, yCnoBus 3KkCnTyaTaLmm, Xpa-
HEHWS U TPaHCMOPTMPOBAHMS B YaCTU BO3AEHCTBMA KNIMMATUYeCKMX (DAaKTOPOB BHELLHel cpeabl». B pakypce paccMatpu-
BAeMOW TeMbl CTAHAAPT pernaMeHTUpYET TUMbl aTMOCQEpPb MCXOAS M3 COLEPXaHUS KOPPO3MOHHO-aKTUBHBIX areHToB
1 HOPMbI BO3AEMCTBMS MEXAHUYECKOM MblIK, 04eHb CXOXKME CO CTaHaapToM IS0, noatomy, utobbl bosee NOAHO OLEHUTL
W MOHATb PA3HMLLY NPUMEHAEMbIX MOKPbITUA, pACCMOTPUM ONpeaeneHuns v TepMuHbl U3 cTanaapta ISO 12944 pevictay-
toLui Ha Tepputopun Poccuickoit Oepepaumm.

2.1. Tepmunbl cranpaprta IS0 12944,
1. Kopp03nOHHOCTb: CMOCOBHOCTb OKpY)XAtoLien Cpefbl, Bbi3BaTb KOPPO3MIO B [AHHOM KOPPO3MOHHOM CUCTEME,
[Crangapt ISO 8044]

2. Koppo3uoHHOe HanpsxeHue: hakTop OKpYXatoLier Cpefbl, KOTOpbIi CNOCOBCTBYET KOPPO3UM.

3. Koppo3uoHHas cucTeMa: cucTeMa, COCTOALLAS M3 OAHOTO UM Bonee MeTanNoB U BCe (AKTOPbl OKPYKatoLen
Ccpenpl, KoTopble BAMAIOT Ha Koppo3uio. [CTanaapt 1SO 8044]

4. Knumar: noroga, npeobnagarolias Ha JaHHOW MECTHOCTU MW LAHHOW TEpPPUTOPUM, KaK YCTAHOBIEHO CTATUCTH-
YeCKM METeOPONOrUYECKUMM MAPAMETPAMH, 3aPETUCTPUPOBAHHBIMU B TEYEHUE AIUTENBHOTO NEPUOJA.

5. Atmocdepa: cMecb ra3oB, Takke a3p0o30/iel M YaCTuLL, KOTOPbIE OKPYXAOT AaHHbI 0ObeKT.
6. ATMoc(epHas Koppo3us: Koppo3us B aTMocdepe 3emu npu oKpyxarowwmx Temneparypax. [Crangapt [SO 8044]

7. Tun atMocdepbl: XapakTepucTuka aTMocdepbl Ha OCHOBE NPUCYTCTBUSA KOPPO3MIAHBIX INEMEHTOB U UX KOHLIEH-
Tpauus.

MMPUMEYAHWE - rnaBHble KOPPO3MIiHbIE 3NEMEHTbI - ra3bl (0COBEHHO AUOKCUA Cepbl) M conu (0COBEHHO XN0-
puabl 1 Cynbarl).

7.1. Cenbckas aTMocdepa: aTMoc(epa, npeobnaaatolias B CeNbCKMX PaiioHax, ManeHbKMX ropoaax, 6e3 3HauuTenb-
HOTO 3arps3HeHMs KOPPO3UIMHBIMU 31EMEHTAMM, TAKUMU, KaK AMOKCUAA CEPbI MW XNOPUL,.

7.2. Topoackas aTMocdepa: 3arpsi3HeHHas aTMocdepa, npeobajatollas B rycToHaceNeHHbIX TeppuTopusx 6e3 3Ha-
YUTEbHOM KOHLEHTPALWMM NPOMBILNEHHOCTH. IMEET CPeaHION KOHLEHTPALMIO 3arpsi3HEHNS, TaKYI0, Kak AMOK-
U Cepbl UK XNIOPUA.
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7.3. NpoMbliwneHHas atMocdepa: atMochepa, 3arpsi3HEHHAs KOPPO3MOHHbIMM 3arpsi3HUTENSMA OT MeCTHOM

W PEr1OHasbHO NPOMBbILNEHHOCTEN (B OCHOBHOM JAMOKCHE, CEpbi).

7.4. Mopckas atmocdepa: aTMocdepa B 03epe UM Ha Mope.

MPUMEYAHUE - mopckas atMocdepa MOXeT pacnpOoCTPaHATbCS Ha HEKOTOpOe PaccTosHKe, B rybb Tepputopun
B 3aBMCUMOCTM OT Tonorpacdmu 1 npeobnagarowiero Hanpasnexus Betpa. O6bIYHO 3Ta atmochepa 3arps3HeHa
a3p030/1IMA MOPCKUX COMEi (B OCHOBHOM XJTOPUAbI).

. MectHas okpyxatowwas cpefia: atMocdepHble YCI0BHUS, NPe0bAaAatoLLMe BOKPYT OCHOBHbIX 3/IEMEHTOB KOHCTPYK-
LMK,

MMPUMEYAHWE - 311 ycnoBus onpeaensitot KaTeropuio KOPPO3MOHHOCTHM 1 BKIKOYAKT METEOPONOrUYecKmue napa-
METpbI, U MapaMeTpbl 3arPs3HEHHS.

. MuKpo-okpyxatoian cpena: Cpefia Ha rpaHuLe Mexay COCTaBNALMMM INEMEHTAMU KOHCTPYKLMK W €10 OKpY-
eHneM. MUKpocpesa - 0MH U3 pellatolLyux GakTopoB B OLEHKE KOPPO3UOHHOIO HanpsKEHHS.

10. Mepuof BNAXHOCTU: NEPUOL BPEMEHM, B TEYEHME KOTOPOrO MeTainyeckas NOBEPXHOCTb MOKPbITA MEHKO

3NeKTPOANUTA, KOTOPas CMOCobHA BbI3BaTb aTMOCQEPHYHD KOPPO3UH0. [Teprof BAAXKHOCT MOXET ObITb paccunTaH
NCX0as M3 TeMNepaTypbl U OTHOCUTENbHOM BAAXHOCTW, CyMMMpYS BPEMS, B TEUEHME KOTOPOTO OTHOCHTE/bHAS
BNAXHOCTb 6bina okono 80 % u, B T0 xe BpeMs, TeMnepatypa okono 0 °C.

2.2. HeobxoauMmble BbiaepxKku u3 ctaHaapra IS0 12944
AtmocdepHas Koppo3us - poLecc, KOTOPbIA NPOMCXOAUT NPU HANMYMK BAXKHOIO CNOS HA METANIMYECKOM MO-

BEPXHOCTU. BnaxHbii cnoi MoXeT 6bITb HACTONbKO TOHOK, YTO OH HEBUOWUM L)1 HEBOOPYXXEHHOIO Nna3a.

TeMn KOppO3uM YBENUUMBAETCS U3-33 CIeaYHOLMX (HAKTOPOB:
- YBEJIMYEHWE OTHOCUTENbHOM BNAXKHOCTH;
- BbiNafieHMe KOHAEHCALMM (KOra TeMnepaTypa NOBEPXHOCTH HUXE TOUYKM BbIMAZEHWS POCbl);

- YBENIMYEHNE KONMYECTBA 3arpsa3HeHNs B aTMoc(epe (KOppO3uitHbIe 3arpsisHUTENM MOTYT pearupoBatb €O CTa-

b0 ¥ MOTYT GOPMUPOBATL OTNIOXKEHMS HA MOBEPXHOCTH).

[ns ueneit 1SO 12944, atmocdhepHas cpeaa pa3fensietcs Ha WecTb aTMOChepHO - KOPPO3MOHHBIX KAaTeropuit:

1 C2 C3 4 C5-1 C5-M
OyeHb BbICOKas
OuyeHb BbICOKag
OueHb Hu3Kas Huskas Cpeauss Bbicokas ("PO"I:::')MEH (Mopckasi)

[na onpeneneHna  Kateropum Koppo3MOHHOCTH, PEKOMEHAYETCA WUCNblTaHME CTaHAAPTHbIX o6pa3u03.

Tabnuua 5 onpenensieT KaTeroputo KOPPO3MOHHOCTM NPU NOTEPE MACChl MM TONLMHDI CTAaHAAPTHBIX 06Pa3LL0B, U3rOTOB-
NEHHbIX M3 HU3KOYINEePOAMCTOM CTaNW MM LMHKA,NOCE NePBOTO rofa AeicTeus. [Lns AeTanu3aumm CraHfapTHbIX 06pa3LoBs
1 0bpaLLeHnst C HUMU 0 W NoCe UX BbiCTaBneHus, cM. 1SO 9226. JkcTpanonsiums notepb Macchl U TONLUMHBI 33 NEPUOS
MeHee OZHOr0 rofia Uan HaobopoT 3a bonee AAUTENbHbINA NEPUOL, BPEMEHM, He [ACT HAEXKHbIX Pe3Y/bTATOB 1 NO3TOMY,
He pa3peLuaetcs. [loTeps MacCbl UM TONLLMHI, NOTY4eHHbIe OT 00pa3LL0BOI CTaAM U LIMHKA MHOTAA MOTYT AaTb Pa3nmny-
Hble kaTeropuu. B Takux cnyyasx, bepetcs bonee BbICOKas kaTeropusi KOPPO3UOHHOCTH.
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Tabnuua 5. ATMocepHO - KOPPO3MOHHBIE KaTeropu1 U NPUMEPbI TANIMYHOI OKpYXKaloLLEH Cpeabl.

MaccoBas noreps unm noteps TONLMHbI lMpumepbl TUIMYHON Cpeabl
. (nocne nepeoro roaa BO3AeHCTBHS) B YMEpeHHOM Knumare
areropus i
KOPPO3UOH- LR E’T?;EOAH” LimHk
HOCTH BHewHwuit BHyTpeHHuit
Moteps Moteps | Moteps | Moreps
Maccbl | TOAWMHbI | MacCbl | TOMLMHDI
C1 ouetb OtaniBaemble MOMeLLEHNS C 4MCTOA aTMOC-
bonee 10 | 6onee 1,3 | bonee 0,7 | 6onee 0,1 | depoii, Hanpumep 0GUChI, MarasuHbl, LWKOAbI,
HUM3Kas
FOCTUHULLbI.
Atmocdepa ¢ HU3KuM Hﬁ(ﬂ;ﬂgﬂazeme
0710 orl3 o1 0,7 o10,1 OBHEM 3arpAi3HeHus. ’
C2 Hu3Kas po 200 1o 25 [0 5 po 0,7 yBPOCHOBHOMpCEJ'IbCKMe MOXET GbiTb KOHAEHCa-
DaOHb!, Lms, Hanpumep aeno,
CMOPTMBHbIE 3abl.
[pou3BOACTBEHHbIE
[opoACKue unm KOMHaTbI C BbICOKOM
MPOMbILLNEHHDIE BNAXXHOCTbIO U HEKO-
atMocdepbl, yMEPEHHO | TOPbIM 3arpsi3HEHUEM
3 ot 200 ot 25 or5 ot 0,7 3arpsi3HeHue CepHu- BO34yXa, Hanpumep
CpenHss
£o 400 £o 50 pol5s po 2,1 CTbIM aHTMAPUAOM. 3aBOAbl N0 Nepe-
MpubpexHbie TeppuTo- | paboTke NpoayKTOB
PUM C HU3KMM YPOBHEM | MUTAHWS, NPAYEYHbIE,
CONEHOCTU. MMBOBapeHHble
W MONOYHbIE 3aBOAbI.
MpoMbiLineHHble XuMmnyeckue 3aB60,£I,bI,
4 o1 400 ot 50 or15 or2,1 | wnpuBpexHbie Tep- | iaBdTENbHEIE DaC
BbICOKas . | CceiHbl, npubpexHbie
0 650 o 80 o 30 [04,2 | puTOpUM C yMEPEHHOM
CONEHOCTbIO. BepdM U CyLOPEMOHT-
Hbl€ 3aBOAbI.
C5-1 oueHb [pOMbILLNEHHDBIE 30HbI 3?2:3?*#3;3;&%%”
BblCOKas ot 650 ot 80 ot 30 0T 4,2 | C BbICOKOV BNaXXHOCTbIO )
(npombiwnen- | po 1500 | po 200 fo 60 po 8,4 | warpeccMBHOM aTMOC- KOHAEHCaLIAEN
Has) depo. W C 04Y€Hb BbICOKMM
3arpsi3HeHnEM.
34aHna Ui naoLwaau
(5-M oueHb 0T 650 o1 80 o1 30 o142 [pnbpexHbie uam C MI0YTH MOCTOAHHON
BbICOKas 201500 | 0200 10 60 q084 | MOPCKMe TeppuTopui KOHZEHcaumen
(Mopckast) ’" | C BbICOKOW CONEHOCTbIO. | M C 04EHb BbICOKUM
3arpsA3HeHNEM.
NMPUMEYAHWA:
1.Tlotepu, yka3aHHble A8 3TUX KOPPO3UOHHbIX KATEropuii, MAEHTUYHbI NpUBEAEHHbIM B ISO 9223
2. B npubpexHbIX TePPUTOPHSAX, KapKMUX, BAKHbIX 30HAX, NOTEPU MACChl W TONLLMHBI MOTYT NPEBbILLATL NPeAebl
kateropuu C5-M, no3TOMy LO/KHbI ObITb MPUHATLI CNELMaNbHbIE Mepbl PX BbIDOPE 3aLMTHBIX CUCTEM OKPACKM AN
KOHCTPYKLMIA B Takux 061acTsx.

06bl4HO, N0 TMMY KNUMATa MOXHO CAENATb TONbKO 0OLLME 3aKNH0YEHNS 0 KOPPO3UM. B XONOAHOM MAK CyXOM K-
MaTe YpOBEHb KOPPO3uM OYAET HUKE, YEM B YMEPEHHOM KNUMATE; CaMbIM BbICOKMM YPOBHEM KOPPO3UH OYAET B XKapKOM
W BNAXXHOM K/IMMATaX, @ TakxKe B MOPCKOM KMUMaTe, XOTS MOTYT ObiTb 3HAUMTENbHBIE MECTHBIE OTKNOHEHMS.

[naBHo# Npobaemoin MOXeT ObiTb NePUOA BPEMEHM, B TEYEHWE KOTOPOr0 KOHCTPYKLMS NOABEPraeTCs BblCOKO
BNAXHOCTM, 3TO TaKKe Ha3bIBAKT BpeMeHeM BAaxHocTH (Tabauua 6).
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Tabnuua 6. PacyeTHoe BpeMs BNAXKHOCTH M M36paHHas XapaKTepMCTMKa pasMuHbIX TUNOB KNMMaTa
(NMpuugTas ot 1S0 9223:1992).

[naBHas BeNMUMHA eXEroAHbIX BENMYMH
Camas BbicOKas TeM- PacciuTakHoe =
eM$l yMEPEHHO
Tun knumara Hu3kas Boicokas nepatypa C ymepeH- Bgnah:m-l‘g:nf 3|'(I)H%M
Temneparypa TemMneparypa HO#i BNaXHOCTbIO | Temneparype 0 °C
95 %
OuyeHb x0n04HO -65 +3) +20 or040100
XonogHo -50 +3) +20 o1 150 go 2 500
XonopgHas TeMnepa- i
Typa 53 + 54 +25 o1 2 500 10 4 200
-20 +35 +25
Tennas Temneparypa
Tennas cyxas -20 + 40 +27
Msrkas Tennas cyxas -5 +40 +27
Ype3BblyaitHO Tennas +3 +55 +28 or 10 a0 1600
cyxas
Tennas BnaxHas +5 +40 +31
POBHbIN KnMMaT +13 +35 +33 or 4200 80 6 000

Koppo3noHHOe BO3/ieCTBME HA CTanbHble KOHCTPYKLMM, PACMONOXKEHHbIE BHYTPU NOMELLEHWIA U 3aLUMLLEHHbIE
OT OKpYXatoLLel, Cpefibl 0BbIYHO He3HAUMUTENbHbI. ECIM BHYTPEHHAS YaCTb 34aHMA TOMbKO YaCTUYHO 3aLUMLLEHA OT OKpY-
XaloLLei cpefbl, TOrAa BO3AEMCTBUE KOPPO3UM MOXKET DbITb OLLEHEHO, KaK TaKOe e, 4TO aCCOLMMPYETCS C TUMOM aTMOoC-
(epbl, OKpYXatoLLen 3T0 34aHKe.

S deKT KOpPO3MOHHOTO BO3LENACTBMS, BbI3BAHHbIA KNMMATOM BHYTPU 3TOTO MOMELLEHHS, MOXET ObITb yCuneH
TeM, KaK 3T0 MOMELLEHWe UCMOb30BaNOoCh, M K 3TOMY BO3AEMCTBMIO HY)KHO OTHOCMTCA Kak K 0coboMy cnydato. Takoe
BO3/1€MCTBUE 0DbIYHO MPOMCXOAMT B 3aKPbITbIX MAABATENbHbIX BaCcCeitHaX C XNOPUPOBAHHOM BOAOH, NOMELLEHMSX, Fae
06MTaAlOT AOMALLHKE XUBOTHBIE M APYIUX 303HMAX CNELMANBHOMO Ha3HaueHus. bonee oxnaxaeHHbIe Y4acTKu HA KOH-
CTPYKLMAX MOTYT ObITb NOABEPXEHDI B0Nee BbICOKOMY KOPPO3UOHHOMY BO3AE/CTBMIO B pe3yNbTaTe Ce30HHOr0 06paso-
BaHWS KOHAEHCaTa. B cnyyasx, Koraa noBepxXHOCTb YBNAKHAETCS INEKTPONUTAMM, AAKE eC/IU TaKOEe YBNAKHEHME TONbKO
BPEMEHHOe (Hanpumep, NPONUTAHHbIE CTPOUTENbHbIE MaTepuanbl), He0b6XOAUMbI 0CODEHHO CTPOTME KOPPO3MOHHbIE
TpeboBaHus.

Koppo3us 3HauuTeNbHO YCMNMBAETCA M3-3a 3arp3HUTENei, NOSBASIOWMXCS B pe3ynbrate paboTbl 3aBoaa (Ha-
npuMep, KUCIOT, LeNnoYeit UK Conei, OpraHnyeckux pacTBOpUTENei, arpecCuBHbIX ra3oB W YacTuL, nbiin). Takoe BO3-
LeNCcTBMEe MOXET NPOMCXOAUTb BONM3M KOKCOXMMMYECKMX 33aBOLOB, TPABUAbHBIX LLEXOB, rabBaHUYECKUX 3aBOLOB,
NAKOKPACOYHbIX 33BOAOB, AepeBo0OpabaThiBaloWLMX 3aBOAOB, KOXKEBEHHbIX 33aBOLOB W HedTenepepabaTbiBatoLmX
npeanpusTUi.

2.3. NpumeHsieMble BUADBI NOKPbITHIA.

C BONPOCOM MOKPLITUA M3AENMIA ANS YAYYLIEHUS UX IKCMNYATALMOHHBIX XapaKTEPUCTMK YeNoBeYecTBO CToN-
KHYNOCb AdBHO. Mcnonb3oBanu cano KPOBb XWBOTHbIX ANA NOKPbLITUA AEPEBAHHbLIX VI3,£|,€J'II/IIZ, pa3inyHble CMOJIbI
W Macna aepesbes U pacTeHnit. CnosiBneHneM xenesa yBennumnnacb HeobxoAMMOoCTb B pa3paboTke NOKPLITUM U ANS HETO.
MepBbie cTanu ObiAM BbICOKOYTNEPOAUCTLIMA U PXaBenu 04eHb c1abo. MofobHbie 06pasLibl M3LeNuii MOXHO BCTPETUTD
NOBCEMECTHO MO BCEMY MUPY U YOOCTOBEPUTLCA B 3TOM (HaanMep, B HeBbsHCKOI BallHe 0KONo XxenesopgenatenbHoro
3aB0[d 3HAMEHUTBIX YPaANbCKMX METANINYPros [leMnnoBbix B HeBbsHCKe, CBEp.ﬂJ‘IOBCKOﬁ o6nacw|). [anee nng yaeuwes-
JIEHNA U YCKOpPEHKUA TEXHONOMUK npou3BoacCTBa METANNA noHapobunocb nobasneHne Pa3nnyHbIX CTOPOHHKUX anMeceFl
METanoB 1 UCNoJib30BaHME KOHBEPTEPHOIO METOAA €r0 MAaBKK, YTO U Bbi3Ba/I0 U3MEHEHNE KOPPO3MOHHBIX CBOWCTB
meTanna. KoHeyHo, B anbHeillem 310 n0Tpe6osano co3paHus bonee npocToro 1 feLesoro cnocoba ero 3awWuTbl.
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2.3.1.MoaroToBKa NOBEPXHOCTH

[MoaroToBka NOBEPXHOCTM — HAYanbHAs CTafusl NpoLecca NoayyeHus MOKPbITUA — B 3HAYUTEIbHOW CTENeHu
onpegensietT KOPPO3UOHHYI0 CTOMKOCTb M3LENUI U, COOTBETCTBEHHO, A0TOBEYHOCTb NOKPLITUS. [TpK HaHeceHun no nno-
X0 NMOArOTOB/IEHHOM NOBEPXHOCTH (3aXXKMPEHHO, UMEIOLLLE/ OKANWHY, PXaBYMHY M T.N.) Habnogaetcs bbiCcTpoe oTCiau-
BaHMe NMOKPbITUS, Kak Ha HEOOMbLLMX y4aCTKaX, Tak M MO BCe# MOBEPXHOCTU. Hannume 3arpsi3HeHN Ha NOBEPXHOCTU NOA
CJ1I0EM 3aLLUUTbI MOXET NPUBOAMUTL K BO3HUKHOBEHMIO MHOrOYMC/IEHHBIX 04Ar0B KOPPO3uM W NOCNEAYIOLLEMY pa3pyLue-
HMI0 NOKPbITHS. 13 BCEro MHOro0bpasus BCTPEYAIoLLMXCS 3arpsi3HEHMIA, NOANEXALLMX YAANEHMIO C NOBEPXHOCTH, MOXHO
BbIAENUTD ClIedyloLLme:

*  OpraHuyeckue 3arpsisHeHUs — aHTUKOPPO3MOHHbIE CMA3KM M CMA30YHbIE MACNa, B COCTAB KOTOPbIX BXOAST
MWUHepasbHble MACNa, Ba3esinH, HeTAHOM BOCK, NAPAduHbI, XUPHbIE KUCIOTbI, KAHU(ONb, ApeBeCHbIe CMOJbI U Ap.;

*  HeopraHuyeckue 3arpsi3HeHMs — Harapbl M OKUC/bI, 06pa3ytoLmecs B pe3ynbTaTe onepaLmii NpefBapUTeNb-
HO¥ 06paboTKM, OKaNWHa, PXXABUYMHA, METANMYECKARA CTPY)KKA M APYrUe KPYMHbIE U MeKMUe HEeOpraHUyeckue Yactuupl,
CMeLLaHHble CO CMa3KOM, OCTaloLLeiica nocie MexaHu4eckon 06paboTku 1 ap.;

¢ (MellaHHble 3arpaA3HeHna — CMasku, NpUMEHAEMbIE NPH 06p360TK€ MEeTaNNioB AaBneHneMm, CnelnanbHble
CMa3Kn U 3MYNbCMOHHbIE KOMNO3ULIMK, B COCTAB KOTOPbIX BXOAAT Pa3/IMYHbIE€ NMUTMEHTbI B BUAE TOHKOM3MENbYEHHBIX
NMOPOLKOB 1 T.N.;

MoBEPXHOCTb M3LENMI He [OMKHA UMETb 3ayCEHLEB, OCTPbIX KPOMOK (paguycoM MeHee 0,3 MM), CBapouHbIX
6pbI3r, HaNNLIBOB Maliky, MPOXOrOB, OCTATKOB (/1H0CA (OBEPXHOCTb IUTbIX U3AEMI HE OMKHA UMETb HEMETANYe-
CKMX MaKPOBK/KOYEHWI, NPUTrapoB, HApYLLEHHIA B BUAE PAKOBMH, TDELLMH, CIaeB, HEPOBHOCTEN 1 T.11.);

OHa fomKHa ObITb CyXOiA, 06eCnblIeHHOM, €3 3arps3HeHnit MaciaMmu UM CMasKaMu, He UMeTb OKAIMHbI U Cle-
[0B PKABYMHbI, @ TAKKE HANETOB BTOPUYHOM PXKaBYMHBI, 06pasytowencs B npouecce 06paboTkm U3aenmii u3 YepHbix
METaNnoB.

Mpu yRaneHun 3arpsi3HEHN C NOBEPXHOCTU U3AEeMH 0CODEH-
HO BaXeH BbiOop Hanbonee 3phexkTMBHOrO MeToaa 06paboTku u co-
CTaBOB, NPUMEHSEMbIX 419 3Toi Lenu. OHW onpefensoTcs:

1. Martepuanom 0bpabatbiBaeMoil NOBEPXHOCTH;

2. BupoMm u cTeneHbto 3arps3HeHus:;

3. TpeboBaHMAMM K YCIOBMAM M CPOKAM IKCMNYaTaLLMUM.

B 3aBMCMMOCTM OT NPOU3BOACTBEHHBIX YCI0BMIA, Pa3MEpPOB WU3LENMIA, UX KonnyecTBa 06paboTka noBepxHOCTH
XUMUYECKMMM METOAAMU MOXET NPOM3BOANTLCS MOrPYKEHUEM U3LENUI B BaHHY C PaCTBOPOM MM MOAAYEN HA HUX
pacTBOpa N0f AaBneHueM Yepes cnewmanbHble GopCyHKM (CTpyitHas 06paboTka). B nocneaHem cnyyae 3 dekTuBHOCTb
06paboTKyM NOBbLILAETCS, Tak Kak K GU3MKO-XMMUYECKOMY BO3AENCTBMIO HA 0OpabaTbiBaeMyto NOBEPXHOCTb fo6aBNseT-
(5 MEXAHMYECKOe NpK 3TOM K NOBEPXHOCTM HENPEPbIBHO NOAAETCA He3arps3HEHHbIA pacTBop.

[lna 06paboTku NOBEPXHOCTM U3ENMI NEPE[l HAHECEHWEM Pa3NUUHbIX BUAOB rPyHTa, KPAcOK W MOPOLIKOBOI
Kpacku UCMosb3yeTca 06e3kMUpUBaHME, YAANIEHNE OKUCHBIX MNEHOK (abpa3uBHas 0YMCTKA, TPABIIEHHE), HAHECEHUE KOH-
BEPCMOHHOTO 109 (hocdaTpoBaHue, XpoMarupoBaHme, naccuBupoBaHme). Mepsas onepaums SBsSeTc 06513aTeNbHOI,
0CTa/bHble MPUMEHSIOTCA B 3aBUCUMOCTM OT KOHKPETHbIX YCIOBUIA M TpeBOBaHMUH.
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06e3xupuBaHue — yaaneHue C NOBEPXHOCTU XXMPOBbIX 3arpA3HEHNH, CNELOB NOTA, CONeNA, WaaMa 1 T.n. nog Bo3-
Le/CTBMEM CMeLMaANbHbIX XMMUYECKMX BELLECTB (OpraHUYeCKUX PacTBOPUTENEN, LWENOYHBIX BOAHBIX M IMYNIbCUOHHbIX
coctasos). 06e3xmpuBaHue opraHuyeckumMn pactoputensmu (yant-cnuput, Hedpac 150/200, 6eHsuH bP-1 ¢ aHTucTa-
TUYeCKoi J,06aBKON) SBNSIETCS Haubonee NpoCTbIM METOA0M, B 3TOM Cllyyae NOBEPXHOCTb U3AENNS NPOTMPAETCS YUCTO
BETOLLbIO MW BONOCSHBIMM LLETKaMU, CMOYEHHBIMU PacTBOPUTENEM. 3aTeM UX NPOTMPAIOT CYXOM YMCTOM CandeTKom unm
06/1yBatOT OKaTbIM BO3ZyXOM. BMeCTo npoTMpKu (B 3aBUCMMOCTM OT pa3MepPOB U3AeNMiA) MOKHO MCMONb30BaTb UX NPO-
MbIBKY B 1BYX—TPeX BaHHaX C HaNUTbIM B HUX pacTBopuTeNneM. [TpuMeHeHWe pacTBOpUTenei xapakTepu3yeTcs BbiCOKOM
CKOPOCTbK MX NMPOHUKHOBEHMS B 3arpsi3HEHUS 1 yaAANneHUs NocneaHmX, ObICTpbIM MCNApeHUeM C U3aenuii ux u3bbiTka,
HeMTPaNbHbIM OCTAaTKOM Ha NOBEPXHOCTU. K HeAoCTaTkaM UX NPUMEHEHUS MOXHO OTHECTU OTHOCUTENBHO BbICOKYHO CTO-
UMOCTb, MOXAPOOMACHOCTb, TOKCUYHOCTb, HU3KOE KaueCTBO OYMCTKM (MOCNe MCMApEeHUst pacTBOPUTENS HA NOBEPXHOCTM
OCTAOTCS CNefbl 3arps3HEHMUIA).

Obe3xnpuBaHMe LLENOYHbIMM BOAHBIMM COCTaBaMW. Hanbonbluee pacnpocTpaHeHue Moay4Man COCTaBbl TMNA
KM, npencraBnsioume coboii cnabo- unm cpegHelenoyHble HeccunmkatHble Motlme cpeactsa. OHu cocTosT U3 cMecu
coneii optodocopHoii, GOPHOI 1 APYTMX KUCNOT C [,06ABKOHA NOBEPXHOCTHO-AKTUBHBIX BELLECTB, 0DECneynBaroLLMX
cTabunbHOE MotoLLee [EMCTBUE, NOHMKEHHOE NeHO0OPa30BaHMe U YMEHbLUEHHbIA pacxon Motowwmx cpeacts. CocTabl
(KM-1,KM-17,KM-18, KM-19,KM-21,KM-22, KM-25 u ap.) usrotaBamsatorcs «Ikoxummal» (byii, Koctpomckon 06:.)
W NOCTaBSIOTCS B BUAE NOPOLLKOB 6€10r0 MK XenToBaTo-6e10ro LBeTa, roToBbIX K ynoTpedneruio. Mx pactBopatoT B
TEXHMYECKOM BOAE NPy HENpepbiBHOM NepemeLunBaHun. Bpems 0bpabotkm usgenuin 5—15 mun npu 60—70 °C. Beibop
MOIOLLMX COCTABOB M MX PAaCXOf 3aBMCMT OT BUAA 3arps3HEHMs), MaTepuana uU3fenns, cnocoba 0be3xmpuBanus, Buaa
Npou3BOACTBA M cocTaBnseT opueHTUpoBouHo 0,2—1,0 kr/m2. CocTaBbl He BOCMNAMEHSIOTCS, IKOHOMMUYHbI, MANIOTOK-
CWYHbI, NOALAATCS pereHepaumu. K HenocTaTkaM Ux NpUMEHEHUS MOXHO OTHECTU 60/IbLLIEE BPEMS O4UCTKM, HEOBX0aM-
MOCTb MEXaHNYECKOro NepeMellMBaHus 1 NOAOrPeBa COCTaBa, Ype3MepHoe LieHoobpasoBaHue. Mocie obe3xupuBaHus
LLLeNIOYHbIMM BOAHBIMM COCTaBaMM 00pabOTaHHYD MOBEPXHOCTb HEOOXOAMMO TILATENbHO MPOMbITh. PekomeHayeTcs
NpoMbIBKa B Tennoi Boge npu temnepatype 20—40 °C.

IMYNbCMOHHOE 00€e3XMpUBaHUE — KOMOMHWUPOBAHHBIA CNOCOD, COYETAOLLMIA LOCTOMHCTBA NPUMEHEHMUS Opra-
HUYECKMX PaCcTBOPUTENEN U LLENOYHbIX BOAHBIX COCTABOB. IMYNbCUOHHbIE COCTABbl MPEACTABASOT CO60M IMYNbCUM
pacTBOpuTENeli B BOAE, CTabUAN3MPOBAHHbIE NMOBEPXHOCTHO-AKTUBHLIMM BelecTBaMu. [1oA06HbIe COCTaBbl 06nafatoT
BbICOKOI PaCTBOPAIOLLEH, CMAUMBAIOLLEN M IMYNbIUPYIOLLEN CMOCOBHOCTbIO, NO3TOMY B NPOLIECCE IMYNBCUOHHOM OYMCT-
KM C METAIIMYECKON NOBEPXHOCTM MONHOCTBIO YAANATCS PA3NMYHbIe MACIA, CMA3KM M HEOPraHMYeCKMe 3arpsi3HEHNS.
Mpu 0UMCTKE IMYNBCUOHHBIMM COCTaBaMU BPEMS OYMCTKM NO CPABHEHMIO C 0DE3KMPUBAHUEM B LLENOYHBIX COCTABAX
COKpALLAeTCs, 0AHaKo TpebyeTcs bonee TwatenbHas NPOMbIBKA. IMYNbCMOHHOE 06€3)XMPUBAHME MOXKHO OCYLLECTBASTD
Mpu KOMHAaTHOM Temnepatype 6e3 yXyAWeHWs KayecTBa OYMUCTKM MOBEPXHOCTU. IMYIbCUOHHbIE COCTaBbl MPUMEHS-
0T NpX Hannumum 060pyaOBaHMS A8 HEHTpanM3aumMu U 00e3BPeXMBAHUS OTPAbOTAHHbIX COCTABOB. B CBS3M € 3TUM
WX UCMONb30BAHWE OrPaHUYEHO.
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O6bl4HO ropa4yemMy LMHKOBAHUIO NOABEPrak0T U3AENNA U3 YINEPOANCTBIX U HU3KONETMPOBAHHbIX cTanen. HOBer'
HOCTb TaKMX U3AENNiA 00bIYHO NOKpbITa p)I(aBLIMHOVI W OKaIMHOM.

P)aBumHa (yCI0BHO MOXHO BbIpasuTb Gopmynoii Foe ¢ Fe2 03 « nH20) obpasyetcst Ha CTanbHbIX U3LENUSX B
KMCIOPOACOAEepXKaLLeN cpene B NPUCYTCTBUM BAAr Npu KOMHATHOM Temnepatype. BHayane Ha noBepxHOCTH CTanu BO
BNAXHOM atmMocdepe 0bpasyetcs ruapat 3akucy xenesa Fe(OH)2 , koTopbliii B AanbHEMLEM OKUCASETCS KUCIOPOLOM.
Bcnencreue rybyatoro CrpoeHust U HaMums MHOTOUMCIIEHHBIX KaMUANSIPOB PXaBYMHA 3aTpyaHSET 06e3xMpuUBaHue no-
BEPXHOCTM CTanu.

OkanuHa Ha CTaNbHbIX M3LENUAX 0ObIMHO 0Opa3yeTcs B NpoLEcce MX WU3rOTOBNEHMS (HanpuMep, Npu ropsyen
npokKaTke, NPeccoBaHUM) UNW NOCNeayHLel TepMUYEeCKoi 00paboTku. B oTanume OT pxaBuMHbI OKanuHa obpasyet-
s npu noBbleHHbIX TeMnepatypax (400 °C u Bbiwe). Coctas, CTpOeHKe, TONLLMHA, PABHOMEPHOCTb pacnpesneneHus
OKaNWHbI MO NOBEPXHOCTU U3AEeNUs 3aBUCUT OT MHOTMX (HaKTOpOB (HanpuMep, COCTaBa CTanu, TeMnepatypbl U NPOAOA-
KUTENbHOCTU OKMCNEHMS, COAEPXKAHMS KUCNOPOAA B OKpYxatoLlen cpese). B 0CHOBHOM OKanuHa COCTOMT U3 OKCMAOB
xene3a, 6auskux no coctasy k FeO (stoctut), Fe3 04 (marHetut), Fe2 O3 (rematut). HenocpeacTBEHHO HA CTanu Ha-
XOLMTCS BIOCTUT, 3aTeM pacnonaraloTcst MarHeTUT U reMatut. BIoCTUT UMeeT NopucToe CTPOEHME W HU3KYI0 MPOYHOCTD,
MarHeTWT U remMaTuT, Ha0b0poT, 06/131a0T BLICOKOI NMPOYHOCTBIO W MNOTHBIM CTPOeHNeM. (iefyeT 0TMETUTb, YTO OKANMHA
C TPEXCNOMHbLIM CTPOEHMEM 00pa3yeTcs Ha CTanu npu Temnepartype Boiwe 570 °Cnpu u3bbiTke KUCIOPOAA B aTMOChepe
W LOCTATOYHO ObICTPOM OXNAKAEHUM A0 HU3KMX Temnepatyp. B apyrux cnyyasx okanuHa COCTOMT U3 ABYX UM OAHO-
ro cnos. Yawe Bcero cion FeO—Fe3 04 — Fe2 03 B3aumHo npoHukatoT apyr B apyra. O6bluHO HA cTanu obpasyert-
(S MHOTOKOMMOHEHTHAs! CIOXXHOMO COCTaBa OKANMHA, KOTOpas SIBASIETCS Pe3ynbTaTOM OKUCIEHUS HE TOMbKO Xenesa,
HO M NPUCYTCTBYIOLLMX B CTaM pa3nnuHbix npumeced (Mn, Si,P,S,N1, Cr,Cv u ap.). Mpumecy B okanuHe HaxopaTcsa mbo
B BUAE MeTanamuyeckux BkayeHui (Hanpumep, Ni, Cu), inbo B BUAE OKCMAOB.

OKanMHa Ha KPEMHMCTbIX CTaNAX CYLWeCTBEHHO OTAMYAETCS OT OKaNMHbI, 0OPA3YIOLLENCS HA YrepoanCTbIX
W HepXaBetoLwmx cTanax. B npouecce Tepmmuyeckoit 06paboTku KPEMHUCTbIX CTaseN B OKUCIUTENbHBIX CPEAAX HApALY
C BHELLIHUM OKMCNIEHWEM NPOUCXOAMT NPOLLECC BHYTPEHHET0 OKUCEHMS CTanu. B cnoe, B KOTOPOM NPOMUCXOANT BHYTPEH-
Hee OKMCIIEHWE, NOSIBASIOTCS BKPANEeHUs ABYOKMCU KpeMHMS. 1o, 3TUM CIOEM HAXOAMTCS 00e3yrnepoXeHHbIN ol
yucToro peppuTa. BHeLHUI CNOI OKANMHBI COCTOMT M3 BIOCTUTA C BKPAnieHUAMM MarHeTuTa. TakuM 06pa3oM, Hannuue
B COCTABE OKa/IMHbI KPEMHUCTbIX CTaneit 60/bLIOI JOMM YMCTOrO (eppuTa U MHEPTHOTO KpeMHe3eMa OnpeLenseT 0Co-
6eHHOCTH ee TpaneHus. [pu npokaTke 0bpasyeTcs, B OCHOBHOM, BOCTUT, KOTOPbII CPABHUTENbHO NIETKO PacTBOPAETCS
B KMCIOTE; NPU OTKMUTE IUCTOB 0BPA3YIOTCA reMaTuT M MarHeTUT — TpyAHOPAcTBOPUMbIE Npy TpasneHuu. (nefoBa-
Te/IbHO, HAUNYYLLEN CTablo AN OLMHKOBAHMA SBNAETCS X0N0AHOKaTaHas. (lesyeT OTMETUTb, YTO 0COBEHHO pa3Ho-
06pa3sHas no ToNLLMHE, CTPYKTYPE W COCTaBY OKaNMHA MOXET BO3HMKATh Ha Tpybax, uTo 06YCNIOBNEHO YCNOBUAMMU UX
NpoM3BOACTBA.

Ynanexue P>XaB4MHbI 1 OKa/IMHbI MOXKHO NMPOWU3BOAUTb XUMUYECKUM U MEXAHNYECKMM METOAAMM.

X1MUYeCKuiA MeTog, (TpaBneHue) NONYYMA LWMPOKOE PacnpoCTpaHeHUe Npu NOATOTOBKE NOBEPXHOCTH U3Aenui
nepep, ropsuum LuHKoBaHMeM. OBbIYHO TPaBNEHUEM YAANSIOT PKABUYMHY WU OKANMHY C MOBEPXHOCTM IMCTOB, MOMOChI,
Tpy6, NPOBONOKM 1 APYTMX CTaNbHbIX U3LEAUA NPU NOAFOTOBKE MX K LMHKOBAHMIO. Ha npakTuke Ans TpaBneHus usae-
NN U3 YINePOAMUCTBIX M HU3KONETMPOBAHHBIX CTaNneit WMPOKO NpuMeHAKT 18— 22 %-Hble BOAHbIE PacTBOPbI CEPHOIA
kucnotbl uan 20— 25 %-Hble BOAHbIE PacTBOPbI CONSIHOM KUCAOTbI.

CpaBHMBas LOCTOMHCTBA M HeJOCTaTKM TPaBU/bHBIX PAaCTBOPOB HAa OCHOBE CEPHOM W CONSIHOM KUCNOT, Cne-
AYeT OTMETUTb, YTO Npu TPABNEHMM B CEPHON KucnoTe pactBopsietc He Bonee 15—-20 % okanuHbl, B CONSHOV
10 40-50 %. NosepxHOCTb CTanu nocne TpaBneHWs B PAacTBOPAX CONSIHOM KMCNOTbI NOAy4aeTcss bonee rnagkow,
4YeM nocne TpaBneHUs B pacTBOPax CepHOI KUCIOTbI. TpaBneHue B CEPHOI KMCIOTE M3-3a «MepeTpaBay NOBEPXHO-
CTU CTanu Helb3q NPOBOAMTL B3 MHrMOMTOPOB (3aMeanuTeneit) KUCAOTHOM Koppo3uu. B 3Toii cBSI3u Heobxoanmo
OTMETWUTb YTO C NOSIBNEHUEM HALEXHbIX MHTMOUTOPOB KncnoTHo! Koppo3uu (MKY, XOCM-10, bA-6, U-1-B v ap.) no-
CTaTOYHO XOPOLLee KAYeCTBO MOBEPXHOCTM AOCTUIAEeTCs Kak Npu TPAaBNEHUM B CONSHOKMUCIbIX, TaK M NPU TPaBAEHUM
B CEPHOKMCNbIX pacTBOpax. Beibop Tvna TpaBunbHOro pactBopa 06ycnoBneH B 0CHOBHOM TEXHMKO-IKOHOMMUYECKU-
MM coobpaxeHusamMu. [TlepcnekTMBHO NpUMeHeHMe TPaBUbHLIX PacTBOPOB, COAEPXALIUX CMECH CEPHOI 1 CONSHON
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AN
NPOKABENDb
KMCNoT. OqMCTKy CTanbHOM NOBEPXHOCTU OT PXaBYUHbI U OKaJIMHbI MOXHO NPOU3BOAUTb U MEXAHUYECKMM METOAOM.

Hanbonee WMpoko NpuUMEHSIOT Apo6eCTpyiiHbiIi uau pobeMeTHbI cnocobbl, KOTOpble 06eCNeYMBAIOT KAYECTBEHHYIO
MOATOTOBKY MOBEPXHOCTU CTasIbHbIX U3AENIA.

Mocne TpaBneHus U3LeNMs NPOMbIBAKT B BOAE ANS YAANEHMS C X MOBEPXHOCTM OCTATKOB TPaBUIbHOTO pac-
TBOPa M coneit xene3a. CoCTaB Xene3a Ha NOBEPXHOCTM CTaNbHbIX U3AENMIA MOXKET 1OCTUaTh 3—3,2 r/M? nocne cepHo-
KMCNOTHOO M 2—2,5 r/M? nocie CONAHOKMUCAOrO TPABNEHMS B 3aBUCUMOCTM OT KOHLLEHTPALIMM W BA3KOCTM TPaBUbHOTO
pacTBopa. [103ToMy NpOMbIBKY U3A€MiA NOC/E CEPHOKMCIOTHOO TPABAEHMS XenaTeNbHO NPOBOAMTL CHAYana B ropayen
(60 °C) Boge, a 3aTeM — B XONOAHOMW. ECM HEOBXOAMMO CMbITb OCTATKW TPABMALHOTO LWaMa, MPUMEHSIOT NPOMbIBKY
u3 BpaHACNoiTa MK CTPYIHOE NPOMbIBaHWE BOAOM NOA AasneHneM bonee 4-105 [Ma. YuubiBas, yto nocne TpaBneHus
B CONSIHOM KMCNIOTE HA MOBEPXHOCTM CTaNW OCTAETCS NpUMepHO B 1,5 pa3a MeHblue conei xenesa, a Takxke, uTo Xenes-
Hble CONW CONAHOM KMCIOTbI CMbIBAKOTCS C NPOTPABEHHOM NOBEPXHOCTM 3HAYMTENBHO JyULLe, YEM CONM CEPHOM KNUC-
NOTbI, NPOU3BOAAT 00pabOTKY U3aenuil B BOLHOM pacTBope consHoii kucnotel (50 r/n) npu 18— 20 °C (Hanpumep, npu
LUMHKOBaHUM Tpy6). 3Ty OnepavLyio Ha3bIBAKOT eKanupOBaHMEM MK NOATPABAMBAHWEM. [Tpy 3TOM NPOMCXOAUT Nepexos,
cynbdata xenesa B xnopua: FeS04 + 2HCIFeCl2 f H2 SO4 .

3ateMm u3aenust NPOMbIBAIOT B XONOAHON NPOTOYHOM BOJE.

[py1 npoMbIBaHMM NONOCHI U NPOBONIOKM NMPUMEHSIIOT CTPYMHO-BO3BPATHBIA U 3PQEKTUBHbINA CTPYHHDIA CNOCO6DI.
WHoraa ong ynyyileHus 0YMCTku NpOMbIBaHWE MPOBOAST B LLETOYHO-MOEYHbIX MalMHaX. [pesenbHoe copepxanue
npuMeceit B NPOMbIBHOM BOAE 3aBUCUT OT UX CBOWCTB. ECM 3T npuMecu He 0Opa3yioT HEPACTBOPUMBIX COeANHEHNN
C paboynm pacTBOpOM, TO MX COAEPKaHUE MOXET AOCTUraTb 3—>5 r/n. B NpOTUBOMONOXHOM C/ly4ae KOHLEHTPALMs He-
PaCTBOPUMbIX COEAMHEHMI LOMKHA ObITb HIXe Npefena pacTBOPUMOCTH.

XOopowo npoTpaBieHHbIE M NPOMbITbE U3AENNSA MOCTYNAKT HA 3aK/IOYUTENbHYIO MOATOTOBUTENbHYIO Onepa-
umMio — dmiocoBanme. Ee NpoBOAAT AN yoANEHUS CONel M OKCMAOB METaIoB C MOBEPXHOCTU LMHKYEMOTO U3aenus,
a TaKkKe C NOBEPXHOCTU PACMNABNEHHOTO LiMHKA B MECTE MOTPYXEHMUS U3LENUS U, KPOME TOTO, AN YYULIEHNS CMAYM-
BaHWS NOBEPXHOCTY U3LENMS PACNNABNEHHBIM LMHKOM MYTEM CHUXKEHWS NOBEPXHOCTHOTO HATSHXKEHMS PACcnaBa LMHKA.
Netyune coepnHeHus, 06pasyroLLmMecs npu pasnoxeHnmn Gioca, CNOCOBCTBYIOT MEXAHUYECKOMY YAANEHHUIO 3arPA3HEHNI
Ha 3epKkane BaHHbI M CO3AAI0T HEUTPAbHYI0 aTMOCdEpY B MECTE MOTPYXKEHNUS U3AENI B PaCnaB LMHKA.

B kauectBe nioca npu LLMHKOBAHMM B PACMnaBe yalle BCero UCNoMb3yKT CMeCh U3 CONel XNOPUCTOTO aMMOHMS
(NH4 C1) 2 xnopucroro umuHka (ZnCl2). OcHoBHYO posb B TakOM (KOCe UrpaeT XNOPUCTbI AMMOHMIA, TaK KaK OH ABAA-
€TCS NOCTABLUMKOM ra3000pa3HbiX XN0puaoB, 06pasytowmxcs npu pasnoxeHun NHAC| npu koHTakTe ¢ pacnnaBieHHbIM
LMHKOM. 3Ta peakLums WAET B NPUCYTCTBUM BNArK, KOTOPas B BO/bLIEM UM MEHBLUEM KONMYECTBE BCEraa NPUCYTCTBYeT
Ha u3genuax. Bnara cnocobCTByeT pa3noxeHWI0 XNOPUCTbIX CONed C 06pa30BaHUEM aKTUBHOI CONSIHON KMCNOTbI. Xno-
PUCTbIH BOJOPOZ B3aUMOJEHCTBYET C OKCUAOM Xenesa, LIMHKA U ApYruX 3NeMEHTOB, NPUCYTCTBYHOLLMX HA NOBEPXHOCTH
WU3[eNuii U Ha 3epKane BaHHbI:
FeO + 2HCL--FeCl2 + H20,
Zn0 + 2HCl--ZnCl2 + H20.

bonbwmHCTBO 06pa3yoLWLMXC XIOPUAOB (AMOMUHMSA, 0N0BA, CypbMbl, FeCl3) ncnapsiotcs, Tak kak umetot bonee
HM3KYI0 TeMMepaTypy KuneHus, Y4em Temneparypa pacnnasa LuHKa.
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C xnopumom xenesa (FeCl2 ) cBa3aHO 06pa3oBaHMe rapT-UMHKA — HEXeNaTeNbHOro Npoaykta npo-
Liecca ropsyero LMHKOBaHMS. [pu KOHTaKTe C pacnnaBneHHbiM uuHkoM FeCl2 BocCTaHaBnMBaeTcs [0 xenesa:
FeCl2 +Zn--Zn (12 + Fe.

06pa3oBaBLUEeCs XeNe30, B3AUMOAENCTBYS C KMUAKMM LIMHKOM, NEPEXOAMT B rapTUMHK, KOTOPbINA 0CaXAAeTCs Ha
[IHO BaHHbI LMHKOBaHMS. C yBEMYEHHUEM KONMYECTBA XKENE3HBIX CONEH PE3KO YBENMUMBAETCS 06pa30BaHMe rapTLMHKA.
370 elwe pa3 NoATBEPKAAET HEOOXOAUMOCTb XOPOLLEH NPOMBIBKM U3AENUA NOCIE ONepaLyii TPaBNEHUS U AeKanupo-
BaHus.

B npakTuke LUMHKOBAHMS B PacnnaBe LMHKA CIOXMAOCH ABA OCHOBHbIX MPOLLECCA: «MOKPbIA» CNOCOD LMHKO-
BaHMA M «Cyxom». B (BS13M C 3TUM 1 (ntocoByo 00paboTKy M3AeNni BbIMONHSIOT ABYMS CMOCO6AMM: B pacniaBAEHHOM
dntoce unv B BOSHOM pactBope (nioca C NocieaytoLen ero CyLwKou.

Mpu «cyxoM» cnocobe LMHKOBAHMS (tocoBYt0 00paboTKy CTanbHble M3genus NPOXOAST B BOAHOM PacTBOpe
dnioca ¢ nocneayloLLei CyLKOM B CnewpuanbHbIX CyWmnbHbIX neyax (cywmnax). OCHOBHbIE COCTaBNSOLME BOAHbIX pac-
TBOPOB (IIOCOBAHMA — XJIOPUA LMHKA WU Xnopua aMMOHHS. [Ing noBbiweHns 3ddekTMBHOCTU pacTBopa GNIOCOBaHMS
B Hero J06aBNSIOT pa3MyHbIE NOBEPXHOCTHO-aKTMBHbIE BelecTBa (Hanpumep, Ol-7, OM-10, cynbdonoHar). Pacteopbl
dntocosanmus nogorpesatot 4o 50—60 °C, yto ynyywaet 06paboTKy u3aenuii u cnocobcrayet bonee ObICTPOMY BbICbIXa-
Huto dntoca. Mogorpes pactBopa 06bIYHO OCYLLECTBAAKT NAPOM, KOTOPbIA NPOMYCKAKOT Yepe3 3MeeBMK, YNOKEHHbIA Ha
[HO BaHHbI (t0COBaHMS. B npoLiecce 3akNUMTENbHOM CTaguK CYLLKK (Ato-
(a Ha NOBEPXHOCTM WU3Aenni 06pa3yeTcs paBHOMEPHbIN BbICYLEHHbI (10K
dnioca. MNpu 3TOM NPOMCXOAUT NOJOrPEB WU3AEUNA, YT 0bneryaer Harpes
BaHHbI OLMHKOBAHMA W YNYYLIAET TEXHUKO-IKOHOMUYECKME NOKa3aTenu ee
pabotbl. Kpome T0ro, 06pasytowwancs nNoTHas NaeHKa U3 conei npenoxpa-
HSIeT NOBEPXHOCTb U3AeUiA OT OKMCIEHMS LO-NOTPYXKEHUS UX B pacnnaBneH-
HbI LMHK. Korga c1oi gnioca L0CTaTouHO BbICYLLEH, UCKNKOYAKOTCS BCINECKM
PaCMIaBNEHHOO LWHKA NP NOTPYXEHUN U3AENUHA B BAHHY LMHKOBAHMS.

Ocobo cnesyeT 0CTaHOBMTLCS HA NOATOTOBKE NOBEPXHOCTM NPH LMHKOBaHMM N0N0CHI. 06Las 3arps3HEHHOCTb No-
BEPXHOCTW MONIOCOBOM CTanu B UCXOAHOM COCTOSHUM MOXeT docturatb 1800 mr/M% Konuuecto u BuA 3arpA3HEHUH
3aBUCAT OT MHOTUX (haKTOPOB, [aBHBIMU U3 KOTOPbIX SABASKOTCA YCI0BUS rOPsYeil NPOKATKK, TPaBNEHMS, XONO4HOM Npo-
KaTKu, MaTepuan NPOKATHON CMa3KM. 3arpsi3HEHUs HA NOBEPXHOCTM XONOAHOKATAHOM CTanu AeNsTCS Ha MexaHu4eckue
(MpOJYKTbl M3HOCA MeTaN/Ia — MeTa/IMYeCckas Mblib) M XMUPOBbIE (OCTaTKU NPOKATHON CMa3ku). Kpome Toro, npu Tpas-
NIEHUM FOpAYEKATAHOM CTanu 06pa3yroTCs 3arpsi3HEHNS B BUAE OCTATKOB CONEN XeNe3a HeopraHUYeckux KUCNOT, Hanpu-
mep, FeCl3 FeS04 , Fe2 (S04 )3.MoBepXHOCTb MONOC, OTOXKEHHbIX B KONMAKOBBIX NEYax, MOXET UMETb 3arpA3HeHus OT
TEPMUYECKOTO Pa3NOoXKeHNUst CMA3KM M OCTATKMU MeTanNnyeckoi nbiin. [locne omkura nonoc HenpepbiBHbIM CMOCOHOM Ha
WX NOBEPXHOCTM MOTYT ObITb OCTAaTKM CyXWUX KOMMOHEHTOB OT MOKLLMX PACTBOPOB, YaLLe BCEr0 COAEPXaLUMX reflb KpeM-
HMEeBO KMCNOTbI. TpebOBaHMS K YMCTOTE MOBEPXHOCTM NONOCOBOM CTanu Nepef, LMHKOBAHWEM BbICOKM U B COOTBETCTBUM
C HUMM 3arPS3HEHOCTb JOMKHA ObiTb MeHee 40 Mr/m2,

CoBpeMeHHble arperatbl HEMPepbIBHOTO TOPSYEr0 LIMHKOBAHMS OCHALLEHbI HEOOXOAMMbIMM CpeACTBaMM AN
MOATOTOBKM MOBEPXHOCTU NONOCI. B 3aBUCUMOCTH OT CMOCOHA ropAYEro LIMHKOBAHUA M KOHCTPYKLIMIA arperaToB npume-
HAIOT pa3Hble METOZbI NOATOTOBKM NOBEPXHOCTU NOMOCHI.

o XMMMueckas noAroToBKa

MoproToBKa NOBEPXHOCTH NONOCHI C NPUMEHEHUEM 06€3)XMPUBALOLLMX PACTBOPOB NPOBOAMTCA MO CXEME: XUMM-
Yeckoe 1 (Unn) INeKTpOXUMMUECKOe 0Be3XMpUBaHUE, MPOMBIBKA M CylLKA. B HacToswee Bpems Ans 06e3xupuBaHus
MOBEPXHOCTM NONOC B arperatax OLMHKOBAHUS UCMONb3YHOT, B OCHOBHOM, LENOYHbIE PACTBOPbI M UHOTAA OpraHUYeckue
pacTBopUTENH. B KauectBe OCHOBHbIX KOMMOHEHTOB BOAHBIX LENOYHbIX PacTBOPOB NpuMeHstoT ruapokcnabl (NaOH,
KOH), kapboHartbl ;(Na2 CO3, CaC03), pocatsl (Na3 PO4,Na2 HPO4 ,Na4 P2 07,Na2 H2 P2 07, Ka5 P30w), cunu-
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NPOK A E ENlb
katbl (Na2 Si03,Na2 Si2 05 ) v op. Mocne 3neKTpoOXMMMYECKOro 06e3xXMpUBaHUS CledyeT ABYXCTyneHYaTas CTpyiiHas

NpOMbIBKA N0NOCbI. TeMnepaTypa BoAbl B BaHHAX NPOMbIBKK nepBon cTynenn 60—65, BTopoit crynenn 90-95 °C. Cyw-
Ky nonocbl npon3soasT ropsumnm (85— 90 °C) Bozgyxom.

* TepMuyeckas NOATOTOBKA.

TepMuueckast NOATOTOBKA NOBEPXHOCTW NOJOChI B arperatax ropsyero LMHKOBaHMS, paboTatowwumx no knaccuye-
ckoMy cnocoby CeHp3umMmMpa MAET NyTeM OKMCIMTENbHOTO Harpesa Ao Temnepatypbl 470-480 C. Obpasytowanca npu
3TOM TOHKas OKMUCHAs NAeHKa BOCCTAHABNMBAETCS NpU NOCTEAYIOLLEM OTKMIe B BOCCTAHOBUTENbHON aTMOCdepe.

2.3.2.IpyHtoBaHue [P-021.

[pyHToBka [®-021 (TOCT 25129-82) — oamH 13 cambix pacnpocTpa-
HEHHbIX NIAKOKPACOYHbIX MaTepuanoB UCMob3yeMbiX B POCCUM, MpUMeEHS-
eMbIX AN OKPACKK METANNNYECKUX, AePEBSHHbIX U LPYrUX NOBEPXHOCTEN.
lonynApHOCTb AAHHOTO MaTtepuana 0bycnoBeHa, B NepBYK 04epesb, YHU-
BepCaNbHOCTbIO NPUMEHEHUA — ANIS HAPYXHBIX M BHYTPEHHMX paboT, U Ko-
HEYHO, HEBLICOKOM LIEHO, @ TaK Xe WMPOKMM BbIDOPOM OpraHu3aLmid-npo-
u3soguTenen. [laHHbI MaTepuan MOKHO NpUobPeCTU Kak B NPOMbILLIEHHON
Tape, Tak 1 B HEOOMbLUIMX €MKOCTSX A4S PO3HUYHOI TOProBAM.

1

ObecneynBas npueMnEMYH0 aAre3nio 1 aHTUKOPPO3MOHHYHO 3aLLMTy NoBepXHOCTH, pyHT TMD-021 pekomeHrayetcs
nepeKpbiBaTb COBMECTUMbIMU IMANSMK, AN NOAYYEHNUS KOMNIEKCHOTO NOKPbITKS. [DYHTOBKY HAHOCAT HA NOBEPXHOCTb
METOL,0M MMHEBMATMYECKOro M 6€3B034YLIHOTO PacnblieHMs, PaCblIEHUEM B 3NeKTPONONe, CTPYHHbIM 001MBOM, OKYHa-
HMEM, KUCTbIO. [lepes, npUMeHeHneM rpyHTOBKY pa3baBnatoT 40 paboyeli BI3KOCTU CONbBEHTOM, KCUIONOM, UK CMECHI
0OHOTO W3 YKa3aHHbIX pacTBopuTenen ¢ yant-cnmputoM (Hedpac-C4-155/200) no MOCT 3134 B cooTHOWEHUM NO Macce
1:1. [inq okpacku m3genuii pacnbiieHueM B 3NeKTPONoe rpyHTOBKY pa3daensior pasbasutenem P3-4B FOCT 18187
[pyHTOBKY [(D-021, NpeaHasHayeHHy ANA PO3HMYHOI TOProBaM, MOXHO pa3baenstb pacteoputensmm PC-2, 649,650.
[PYHTOBKY HAaHOCAT KUCTbIO MAW KpackopacnbiauTeneM. Bpems BbiCbIXaHWs 0QHOCNOMHOMO nokpbitus npu 2022°C -
24 yaca. OkpawuBaemast NoBEPXHOCTb AOMKHA ObITb OUMLLEHA OT PXKABYMHDBI, OKANUHDI, 3arPS3HEHNS U 06e3XMpeHa,
AOMKHA ObITb CYXOW.

[laHHOe NoKpbITUE B BUAY CBOEN [ELIeBU3Hbl M MEXAHWYECKOW CTOMKOCTM XOpOLIO NOAXOAMT BO BPEMEHHbIX
COOPYXeHUsX (Hanpumep, KanuiiHble WaxTbl 4O HAYana ux BbpaboTKM, BpeMeHHbIe 3CTaKadbl AN CTPOUTENbHBIX M10-
LLAA0K) CPOK 3KCMNyaTaLumu KOTOPbIX HE NPeBbILIAeT 5 ner.

W3nenns nokpbITbie rPyHTOM COOTBETCTBYIOT KAMMATUYeCKuM ucnonHenusm YXN3, Y3, Ucnonb3yioTcs ans Tunos
atmocdepsl | no TOCT 15150-69 (kateropus koppo3nonHocTn C1-C2)

2.3.3. MopowkoBoe nokpbiTHe.

CepuitHoe npou3soacTBo nopotwkosbix kpacok B CCCP (Ha fpocnasckom JIK3) 6bino Hauato Tonbko B 1975 .
Ceityac 310 0OAHO M3 CaMbIX NOMYNAPHbIX 3ALLMTHBIX MOKPLITUIA, T.K. UCNO/b3YETCS BO BCEX BUAAX HAPOAHOIO X03AMCTBA,
HauMHas OT NPOM3BOACTBA ObITOBOM M aBTOMOOMLHON TEXHMKM, 3aKAHYMBAs 1BEPbMM U KDOBENbHBIMM MaTepUanaMu.
LLnpokum pacnpocTpaHeHneM NOPOLLKOBbIE KPAcku (0COBEHHO TepMOOTBEpXKAAeMble Ha OCHOBE 3MOKCUAHBIX, NONN3-
(UPHbIX CMON M NONMYPETaHOB) 06513aHbI, PEX e BCEro TOMY, YTO OHM He CoepxaT pacteoputeneii u Ha 100 % coctost
W3 BELLeCTB, KOTOpbIE MPW OTBEPXEHWUW MPEBPALLAKTCS B TOHKOCIOMHOE, MPAKTUYECKM HEMPOHULAEMOE S BAAry,
KMCNOPOAa, KCNOT, CONet M ApYrMx XMMMYECKUX BELLECTB BbICOKOMPOYHOE 1 TBepaoe abpasuBOCTOMKOe MOKpbITHE
CO CPOKOM C/Ty0bl, MPEBbILLAOLLMM NOPOI CPOK CTYKObI OKPALIEHHOTO M3aenus.

www.prokabel.pro 19



CyLecTBYHOT pa3nnyHble Cno-
Cobbl MONYYeHMUs MOKPbITUS HA OC-
HOBE MOPOLIKOBOI Kpacku. OfHaKo
HxKe ByaeT paccMaTpuBaThCs NMLb
Haubonee pacnpoCTpaHeHHblii npo-
LIECC C WUCMONb30BAHUEM Ha CTafuM
HaHeCeHs Ha M3Lenne 3NeKTPoCTa-
TUYECKU 3aPSHKEHHOW MOpPOLLIKOBOJA
KpackH, pacrblSeMoi CneumanbHbIM MHEBMATUYECKUM PaCTIbIIUTENEM (MTUCTONETOM-PACTbUIUTENEM) U YAEPKMBAEMOI
Ha MOBEPXHOCTM 33a3eMNIEHHOTO OKPALIMBAEMOrO W3AENUS CUNO INEKTPOCTATUYECKOro MpuTskeHus. Mpouecc ocy-
LLECTBNAETCS B KaMepaXx HaHECEHMS, KOTObIE OCHALLEHbI CUCTEMAMM 0TCOCA BO3AlyXa /1Sl PeA0TBPaLLEHNS NonaaaHus
MOPOLLIKOBOW KPacky B MOMELLEHME 1 COBMELLLEHHBIMU C HUMM CUCTEMAMM YNIaBNMBAHUA NPOLLEAILIEN MUMO OKpalLMBa-
eMOro U3aenus NOPOLUKOBOM KPacku ANs BO3BPATa €€ B NPOLECC W YTUAM3ALMK Ui 06e3BPeXMBaHMS.

[ucToneTbl-pacnbiAUTENN C NUTATENSIMU COCTABASIOT YCTAHOBKY (arperaT) HaHeceHust NOpOLLIKOBOW Kpacky, 0be-
CMeYMBAIoLLYI0 NONYYeHUe CMeCH NOPOLLKOBON KPacku C BO3LyXOM, 06pa3oBaHue (akena 1 npuobpeTeHne Yactuuamu
MOPOLLKOBOM KPaCcKW 3NeKTpUYeckoro 3apsaa. Boinetatowasn 13 nuctoneTa 3apskeHHas nopoLukoBas Kpacka obpasyer
daken To# unn MHOM GOPMbI B 3aBUCUMOCTM OT NPUMEHAEMOrO COnNa (HAaCaAKM) NUCTONETA, ABUXKETCA NOA BAUSHUEM
CTpY¥ BO34yXa B (hakene W CUibl INEKTPUYECKOTO NPUTSKEHUS K 3a3eMNEHHON OKPALIMBAEMON eTaNnu U 0CeAaeT Ha ee
NOBEPXHOCTH, YAEPXMBAACh TEMU Xe CUIaMK INEKTPUYECKOTO MPUTSKEHMUS.

MpuMeHsIoT ABa cnocoba 3apsifa YacTUL,; KOPOHMPYHOLWMM 31eKTPOAOM, HAXOASLMMCS NOZ, BbICOKMM Hanpsike-
HWEM, U C MCNOb30BaHKeM «TpuboIddekTan, T.e. 3 dekTa npuodpeTeHnst pasHOMMEHHbIX 3apSL0B CONPUKACAOLUMM-
(s TeNaMM, U3rOTOBNIEHHBIMU W3 PA3HbIX MaTepPUaNoB .

Mpu nepBoM cnocobe npumensietcst noagog, Bbicokoro (20—100 Tbic. B) nOCTOSHHOTO N0 3HaKy HanpskeHus
K KOPOHMPYIOLLLEMY 3NEKTPOAY OT CMeLManbHOro reHepaTopa BbICOKOrO HaNpsHKeHWS, pacnonaratLLerocs B 3aBUCUMO-
CTU OT KOHCTPYKLMW BHYTPU MUCTONETA MW BHE ero. B c1yyae pyyHbIX MMCTONETOB CIeAyeT OTAABATh NPEANOUTEHME re-
HepaTopaM, BCTPOEHHbIM B MUCTONET, Tak Kak npu 3T0M obecneynBaetcs bonee BbiCoKas 6e30nacHOCTb paboTHMKa (NOA-
BOZ, K nucTonety 6e3onacHoro HanpskeHus ot 9 go 30 B B 3aBUCMMOCTM OT MOAEAM) M UCK/TIOYAETC HEOOXOAMMOCTb
MOACOEAMHEHNS K MUCTONETY BbICOKOBO/LTHOO Kabens, 6onee ecTkoro 1 TSXKENOro No CPaBHEHMIO C HU3KOBOMBTHBIM,
YTO BbI3bIBAET NOBbILIEHHYH) YTOMASEMOCTb PabOTaKOLLETO.

Mpu BTOpPOM Cnocobe 3apAaKW YacTuL CTBOM W Apyrue AeTanu NUCToNneTa, C KOTOpbIMA COMpUKACaeTcs no-
POLUKOBAsH KPacka, M3roTaBAMBALTCS W3 CneLuanbHoro Matepuana (06biuHo droponnacta — Anst 3NOKCUCOAEPXKALLMX
MOPOLUKOBbIX KPACoK).

Ha KoHBeHepHbIX IMHUSIX NPXU Ma/OK YacToTe ABUXEHUS pacrbiIuTeNel Ha TpaBepce Mo CPaBHEHMUIO CO CKO-
POCTbH0 ABWXEHUS U3AEeNUs Ha KOHBeNepe B COYETAHMM C Y3KMM AW HepPaBHOMEPHBIM (GaKenoM BO3MOXHO Mosyye-
HME Pa3HOTO/LLMHHOTO NOKPLITUS B BUAE YepPenyowwmuxcst nonoc (BOAH) — CnesoB OTHOCUTENLHOTO ABMXeHUs dakena
n u3genus. Takoi e aedekT MOXKeT ObITb M MPY PYYHOM HaHEeCEHUM NOPOLLKOBO KPaCKM M3-3a He0CTaTOYHON KBANN-
(uKaLmMM pabOTaIOLLErD UK CMELLKM.

C TOUKM 3peHuns NPUMEHEHMA AAHHOTO MOKPbITUSA B KabeneHecyLwmux cucTeMax AaHHbIA CNOCOD 3aLuTbl NOAX0AUT
TaM, rae UCKNKYEHa BO3MOXKHOCTb OTCIOEHMA» KPACKM OT METANa, YTO B AASbHEHLLEM UCKKOYAEeT BOSHUKHOBEHMS
0YaroB PXXAaBYMHbI M MOXKET YMEHbLINTb HArpy304HbIE XapaKTEPUCTMKM CUCTEMbI M CMOCOBCTBOBATL ee 0bpyLIeHMIo.
Xopowo noaxoauT Npu NPOKNAAKE 3NEKTPUYECKUX CETel Manon MOWHOCTU M CNabOTOYHbIX CETeil B MOMELLEHUSIX
C AU3aiHepCKUM 0QOPMAEHMEM, T.K. MOXHO NofobpaTh 1060/ LBeT no Tunam RAL.

W3nenns nokpbiTbie NOPOLLIKOBOM KPACKOW COOTBETCTBYIOT KNMMATUYECKUM ucnonHenusam YT1,5,YT2,5,YX/12,5,
Y3. Ucnonb3ytotcs ans unos atMocdeps | no FOCT 15150-69 (kateropust kopposnonHoctn C1-C2)
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2.3.4. Xupkue (anKuaHbie) NOKpbITUSA.

AnkuaHble Kpacku ANs MeTanna u ApeBeciHbl — 3TO WMPOKUIA aCCOPTUMEHT 3Manel, OTINYAIOLLMXCA YHUBEP-
CaNnbHOCTbIO MPUMEHEHMS, YCTOMYMBOCTBIO K UCTUPAHUIO, MHOrO0BpasueM LIBETOBbIX MCNONHEHWN. B 3aBucumocTu ot
moandukaumm JIKM, nokpbitne MOXeET ObiTb: MSHLEBbIM, MAaTOBbIM, NOJyMaToBbIM. ITW CBOICTBA BO MHOrOM 06bSCHS-
H0TCAA COCTABOM 3Mau, KOTOPbIA BK/IOYAET ankuAHbIA NaK U paj HanonHuTene u pacrsoputenei. Takxe g coctas JIKM
BXOAMT KOMMO3MLMS NUTMEHTOB, OT KOTOPOM 3aBUCHUT LIBETOBOE UCMONHEHWUE NOKPbITUA. B HacToALwee Bpemst Npou3Bo-
LATCS ANKMAHbIE KPACkK ANs lepeBa M MeTanna Co CneumanbHbIMKM CBOMCTBAMM. [Ins 3T0ro0, COCTaB IManeil JONONHAETCS
TaKAMM KOMMOHEHTaMM, KaK aHTUCENTUKM WU aHTUNMPEHDI. B KauecTBe OCHOBHbIX HAMONHUTENEN MOXET ObITb NPUMEHEH
ME/IKOMONOTbIA NeCOK, MPaMOPHAs UM FPAHUTHAS Mblb U AHANOTMYHbIE MATePUaJibl, BbINOAHALLME BYHKLMIO 3aryCTU-
Tenei. [naBHbIM KOMNOHEHTOM B cocTaBe 3Tux JIKM BAAeTCS ankuaHbIi nak. ITOT KOMMOHEHT B CBOI 0vepesp ObiBaeT
[IBYX BMA0B: NeHTadTanesbl Nak 1 rudTanesblil nak. ANkuaHbIe KPacky Ans HapyXHbIX paboT no bonblemy cyeTy npo-
U3BOJATCA HA OCHOBE NeHTadTaneBoro naka. [1o cytu, nak — 310 CMObI, PACTBOPEHHbIE W TLWATENbHO NepeMeLlaHHble
C pacTUTeNbHLIMU MACIAMK, KAHUQOBK U IULEPUHOM. B TO e Bpems, UMEHHO COCTaBbl, NPOMU3BEAEHHbIE HA OCHOBE
rMQTaNeBoro naka, NPakTMYeCKu He UMEKT NPEeCIOBYTOr0 XMMMUYECKOTO 3anaxa, Tak Kak He COAepXaT apoMaTUYeCKuX
yrneBoAopozoB. [103ToMy, Takue 3Manu pekoMeHA0BaHbI 419 BHYTPEHHE! OTAENKN NOMELLEHU.

AnknpaHble Kpacku NS CTEH M APYrvX NOBEPXHOCTEN XapaKTepU3yoTCA CleAYIOLMMU NPEUMYILLECTBAMM:
* HaHOCATCS HONbLLIMHCTBOM [OCTYMHBIX MHCTPYMEHTOB, BK/HOUASH KUCTW, BaZIMKM M MYNbBEPU3ATOPbI;
¢ ObICTPO COXHYT;
* COXPAHSIKOT 3MACTUYHOCTb NOCNE NOHOTO BbICbIXaHMS;

* He YTPAuMBaIOT NePBOHAYA/bHBIA BUZ NOC/IE LONTOBPEMEHHOM IKC-
nayarauuu;

* YCTOWYMBbI K LONFOBPEMEHHOMY BO3/IEACTBMIO YNbTPanONeToB;

* YCTOMYMBbI K TEMNEPATYPHbIM KONEOAHMAM B inanasoHe
-60°C - +60°C;

* YHMBEPCa/bHbI, TaK KaK MOryT HAHOCMTbCS HA DONbLIYH YacTb TBEP-
AbIX NOBEPXHOCTEN;

* NpencTaBnsioT C060i IPEKTUBHYIO 3aLLUTY OT KOPPOIUM.

Cpeay HeloCTaTKOB CNeflyeT OTMETHT:

* HeDONbLUYIO TONLIMHY OHOCNOIHOTO NOKPLITUS;
* HanumMe OpraHUYeCKUX PacTBOPUTENE;

* BO3MOXHOCTb NPOBEAEHNA NOKPACKM NPY TEMNEPATYPe OKpYXXatoLlelt cpeabl He MeHblue +5°C.

WHCTPYKUMA NPUMEHEHNS anKMAHBIX IManel NPaKTUYeCKM He UMEET IKCMNYATALMOHHbIX OrpaHuyeHuit. Cpe-
[ ACCOPTUMEHTA AaHHbIX TAKOKPACOYHbIX MATEPUANOB MOXHO NOL06PaTb CPEACTBA, KAK AN BHYTPEHHEH, TaK U ANs
BHeLWHe#l 01aeNkK. KpoMe TOro, 3T 3Man C OAMHAKOBbIM YCMEXOM MOTYT ObiTb HAHECEHBI CBOMMM PYKaMM HA MeTal-
NM4eckme, [epeBsHHbIE, NNACTUKOBbIE, DETOHHbIE M MPOYME NOBEPXHOCTU. HYXHO YUMTbIBATb, YTO, HE3ABUCUMO OT TOTO,
YTO NPUMeEHSIETCS, Oyb TO 06bIYHbIE ANKMAHBIE IMANW MM YPETAHO aNKWAHAS Kpacka ANA N0/, BbICOKOKAYECTBEHHbIN
pe3ynbTaT ManspHbIX paboT BO3MOXEH TOMbKO NMLb NPU COBMOAEHNUN TEXHONOTUYECKMX NPEAMMCAHUIA. TexHoNorus
HaHEeCEHUS 3TUX NaKOKPACOYHbIX MaTepuanoB NpeaycMaTpuUBaeT NpoBeaeHUe MOATOTOBKM NOBEPXHOCTU (06e3xupu-
BaHMe, 04MCTKA, WNAKNEBKA, WAN(DOBKA M HaHeceHWe rpyHTa). KpoMe Toro, Heo6Xx0aMMO B TOUHOCTU COBMKOCTU peKo-
MEHAALMK, NPUBELEHHBIE B MHCTPYKLMM NPOU3BOAMTENS, BKKOYAS YCIOBUS NPOBEAEHNS MAnsipHbIX pabot, KonnyecTBo
CI0€B NOKPbITUS, KOMYECTBO NPUMEHEHHOTO Pa3baBUTeNSs U T.A4.

www.prokabel.pro 21



B cooTBeTCTBUM C KnaccudukaLmen, ankuaHbIe IMaNK XapaKTepuU3yKTCa PasnyHbIMUA CBOMCTBAMM W, Kak Clef-
CTBMeE, Pa3HbIMM CNOCOBaMM NPUMEHEHHS. Y3HATb, K KAKOMY TUMY OTHOCUTCA NPUOBPETEHHOE CPenCTBO, MOXHO M3Y4MB
napameTpbl, yKa3aHHble Ha 3aBOACKON ynakoBke. [lapameTpbl npuBeaeHbl B OyKBEHHO-LUMPUPHOM koge. Hanpumep,
MOBCEMECTHO PacnpoCTpaHéHHas ankuaHas amanb MNM-115 pacwudposbiaetcs ciepyowmm 0bpasom: bykssl MO 03-
HaualT neHTadTanesas, nepas uudpa 1 roBopuT 0 TOM, YTO 1AKOKPACOUHbIA MaTepuan OAMHAKOBO NPUTOLEH Kak Anst
BHYTPEHHMX, TaK U 419 HApYXHbIX paboT. [Mocneaytowme umdpbl SBASIOTCS KaTaN0XHbIM HOMepOM. KpoMe 0CHOBHbIX
0603Hau€eHMI HA YNaKOBKE MOXHO BCTPETUTb U Apyrue Ludpsbi:

«0» — 370 0003HaYeHMe ANKUAHON IManK, KOTOpOVI MOXXHO HE TONbKO KpaCUTb, HO U TPYHTOBATb NOBEPXHOCTH,

«2» — MOKpPbITUS, NPeAHA3HAYEHHbIE ANS MPUMEHEHMS KaK B OTAaMMBAEMbIX, Tak U B HEOTaNIMBAEMbIX NOMe-
LWEHMSX;

«3» — NOKPbITMS, NPeAHa3HaYeHHbIe NS KOHCePBALMM M BPEMEHHOM NNOMOMUPOBKM 060pYA0BaHMA.
«4» — rugpodobHble IManu;

«5» — NaKoKpacouHble MOKPLITUS CO CMeLManbHbIMK XapaKTepUCTUKaMK, Hanpumep dochopecumpyroLme uim
OTMYTUBAOLLME FPbI3YHOB;

«6» — NOKPbITUS, YCTORUMBBIE K BO3LENCTBMIO DEeH3MHa, Macen 1 npounx [CM;
«7» - KpacKa, yCToi4mMBas K pasMiHbIM XMMUYECKUM BO3LENCTBUAM;

«8» — TepMOCTOMKME NOKPbITHS;

«9» - 3NeKTPOM30ALMOHHbIE UM HA0OOPOT 3NEKTPONPOBOAHBIE IMANIN.

C TOYKM 3pEHNS MIPUMEHEHNS JAHHOTO BUAA MOKPbITUS 1Sl KABENEHECYLMX CUCTEM OHO CXOXKE C FPYHTOBAHMEM
W SIBNAETCS €70 NOTUYHBIM NPOAOIKEHNE. OHO JAeT BO3MOXHOCTb MCMO/b30BaTb NPEANOXEHHYIO 3aBOAOM NMPOU3BO-
[MTENEM raMMy LIBETOB M YNYYLUIMTb OCHOBHbIE IKCMNYaTALMOHHbIE XapaKTEPUCTUKM M BOIMOXHO BHECTU HOBbIE, TaKue
KaK TePMOCTOMKOCTb, CTOMKOCTb K MaciaM 1 beH3uHaM W Apyroe. OrpaHuyeHne B UCMONb30BAHMM aNKUAHBIX MOKPbITHIA
ABNAETCA €ro cnabast CTOMKOCTb K MEXaHUYECKWUM MOBPEXAEHUSM W OrpaHUUYEHMe MO TeMnepaType, CKOPOCTH U Kaue-
CTBY HAaHECEHMS.

W3penust nOKpbITble NaKOKPACKOH COOTBETCTBYIOT KAMMaTUYeCKuM ucnonHenuam YT1,5,YT2,5,YXN2,5,Y3. Uc-
nonb3yrotcs ans Tunos atmocdepst | no FOCT 15150-69 (kateropus koppo3snonHoctn C1-C2)
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2.3.5. [lopsuee, KoHBeepHOe OLMHKOBaHUE No MeToAay «CeHasumupar

Cpenv 3BeCTHbIX CNOCO60B ropsivero LMHKOBAHMS IUCTOB W NOJ0C, PA3NIMYAOLLMXCS TABHBIM 00Pa3oM MeToAa-
MM NOATOTOBKM CTa/M K LIUHKOBAHMIO, OCHOBHbIMM SBASOTCS «CeHazummpy» unm «Apmko-CeHpasummpy, «lOHalTen creiTc
cTuny, «Kyk-Hoptman» u «Cenacy». [lns npou3BoacTBa kabeneHecywwmx CUcTeM CamblM NOMYASIPHBIM BASIETC MeTann
OLIMHKOBaHHble N0 MeToay «ApMKO-CeHa3umMmpy.

B KkauectBe MCXOLHOrO MaTepuana AN UMHKOBAHMSI NPUMEHSETCS XONOLHOKATaHAS HEOTOMXOKEHHas CTaNb-
Has nonoca. Ha ee NOBEPXHOCTM UMEKTCA OCTAaTKM NPOKATHOW CMa3KK, @ TAKXe ecTeCTBEHHas OKCUAHAs naeHka. [ng
MOATOTOBKM NOBEPXHOCTM NONOCHI K LIMHKOBAHMIO €e NOABEpPrakoT HarpeBy B NeYn C OKUCAUTENbHOM aTMocdepon Ao
350-500 °C. Mpw 3TOM 3arpsi3HEHMS OPraHUYECKOr0 NPOUCXOXAEHUS CrOPALOT, @ HA MOBEPXHOCTU CTanu 0bpasyeTcs
(/101 OKCWAQ Xene3a TOLMHOM [0 3 MKM. 119 akT1BaLLmMmu NOBEPXHOCTM CTANW NOMOCY HArpeBaloT B ey ¢ BOCCTAHOBM-
TeNbHOM a30THO-BOA0POAHOM aTMOCHEPO NPM BLICOKOM COAEPKaHMM Cyxoro Boaopoaa (75 %). O6bIuHO TepMUyecKyto
06pabotky nonocsl nposoaat npu 750—-950 °C ¢ oxnaxaennem no 450 °C nepepn norpyxeHneM B BaHHY C pacniaBoM
LmMHKa. CneupanbHble ra3oBble HOXM CAYBAKOT M3NULIKM LMHKOBOM MacChl C IMCTA NPYU BbIXOAE NNUCTA M3 BaHHbI. 3TO
no3sonset 0becneynTb paBHOMEPHOCTb (1051 00Pa30BaBLLErOCS MOKPbITHS.

TonwmHa €nos OLMHKOBAHMS NONOCHI 3aBUCUT OT CKOPOCTH e AABUKEHMUS Yepe3 BaHHY C LIUHKOM U MOXET BbiTb
ot 5 80 30 MkM. [119 60NbLWMHCTBA MHOCTPAHHbIX MPOM3BOAUTENEN KabeNeHeCyLMX CUCTEM NPUHST CTaHAAPT MCMOAb30-
BaHus NOAOCHI FY6MHOM LMHKOBOTO €108t 17-19 MkM. 370 06yCI0BNEHO TEM, YTO NpU LUTPUNCOBAHMM (ABTOMATUYECKOM
Pe3KOW OLMHKOBAHHOW NOAOCHI HECTaHAAPTHOM LUMPUHBI) MPOUCXOAUT KHAMNABNEHHUE» MeCT Cpe3a B COOTHOLIEHWM
1:4 K TONWMHE LIMHKOBOTO (10K, T.e. CI0W HA MeCTe cpe3a byfeT B 4 pa3a MeHblue 105 camMoli nonocsbl. Ecnm 3ameTure,
Ha OONbLMHCTBE OLMHKOBAHHBIX U3AENMI U3 NONOCHI NOABNEHME PKABYMHBI HAYMHAETCS MMEHHO Ha MeCTax Cpesa.

JlaHHbI# cnocob 3awuTbl BoCTpeboBaH B kabeneHecylumx cucteMax, T.K. n03BONSET YCKOPUTb NPOLLECC NPOU3BOL-
CTBA (MCKMKOUMTb 3Tanbl O4UCTKM W GNKOCOBAHMS HA CODCTBEHHOM NPOM3BOACTBE) U A0OUTLCA PABHOMEPHOCTU MOKPbITHUS
Mpy COXPAHEHWUM MEXaHWYeCKOH NPOYHOCTH, TEM CaMbIM CHU3UTb CTOMMOCTb M3genus. OrpaHnyeHnem B NPUMEHeHNM
BNSIETC Manas mybuHa Cnos umHKa (1abn. 5), ymeHblwennem Ha 30 % Harpy304HbIX XapaKTepPUCTUK B CPABHEHUM
C U30EeNUSMU OLMHKOBAHHBIMUA METOLOM NOTPYXKEHMS.

N3aenms 13 OUMHKOBAHHOM CTaNM COOTBETCTBYIOT KAMMATUYEeCKuUM ucnonHenusm Y2, X112, YXN2,YT2,5. Ucnonb-
3ytoTcs B Ans unoB atmocdepsl | no FOCT 15150-69 (kateropust koppo3uonHocTn C1-C2)

2.3.6. [opsiuee ouMHKOBaHME METOAOM MOrPYKEHMUS

1742 rop. UMenHo Toraa dpaHuy3ckuit xummuk 1 dusmuk Monb Manyan onucan B foknage Ansi GpaHLy3CKoil
KoponeBckoi akaaemun MeTof OLMHKOBAHMS Xene3a NorpyKeHneM B eMKOCTb C PacniaBieHHbIM LMHKOM. 3a npoLues-
lumMe CTONeTUA 3TOT METOA MOYTU He U3MEHUNCS, U B €r0 OCHOBE NIEXUT BCe TOT K NPOLLECC U Te Xe XMMUYeCKue pe-
aKumMu. 3alMTa MeTanna ot KOPPO3uM JOCTUIAeTCs NOKPLITUEM WU3LENNS U3 KeNe3a UM CTanu CI0eM PacniaBeHHOro
LMHKa. [Lns 3T0r0 U3aenue NOrpyxatoT B BaHHY C pacniaBoM, TeMnepatypa kotoporo npumepHo 460 °C. Mo aeicteuem
aTMOCQepHOro AaBNEHUS NPOMCXOAMT PeaKLIMs YACTOTO LMHKA M KUCIOpOAa (Zn + 02) — B pe3ynbTate yero 0bpasyercs
OKCKA, uMHKA (Zn0), KOTOpbIM BCTYNAeT B peakumio ¢ AByokucbio yrepoga (Zn0 + CO2). B pesynbtate, popmupyetcs
kapboHat umHka (ZnCO3). 310 OCTaTOYHO TBEPLOE COEAMHEHME, KOTOPOE 0DBIYHO UMEET Cepblit MaTOBbIN LiBET. IMEHHO
OHO OCTAHAB/NMBAET JaNbHeNMLY0 KOppo3uto MeTanna. B 1836 rogy TexHonorus ropsyero OLMHKOBaHMS bbina ycosep-
WweHcTBOBaHa dpaHuy3ckum xummukom C. Copenem, npeanoXuBLuMM NpeaBapuTENbHO 04MLLATh MeTana 9%-HbiM pac-
TBOpOM CcepHoi kucnotbl (H2S04) u xnopuaom aMmonus (datocom). TexHonorus ropsiero oLMHKoBaHUS 6a3upyetcs Ha
npuHumne auddy3uu. ATOMbI LMHKA NPOHUKAKOT BO BHELLHMIA COW CTaNu BO BPeMs MOTPY)KEHMS B LIMHKOBbINA pacnias,
W HA NOBEPXHOCTM 06pa3yeTCs xene30-LUHKOBbIN CMAaB.
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COBpeMEHHafl TEXHONOrMA ropga4ero OUMHKOBAHMA METAN-
Jla NPaKTUYECKM COBEPLUEHHA U, NOMUMO C0B6CTBEHHO OLMHKOBA-
HWS, BKNKOYAeT 5 3TanoB NoaroToBKM NOBEPXHOCTM U CaM npouecc:

1. Obe3xupusanue. lpu Temnepatype 35 rpamycos
no Llenbcuio ¢ noepxHocT1 06pabaTbiBaeMoin METaNNOKOHCTPYK-
LMK YAANSIOT MAaca U ApYrue CUHTETUYECKME 3arpsi3HEHHS, 3aTeM
CneLyeT NpoMbIBKa.

2. Tpasnenwue. [pu Temneparype 20-25 rpaaycos no Llenb-
CUI0 METANNOKOHCTPYKLIMIO OKYHAKOT B PACTBOP CONSHOM KMCIOTbI
ANS YAANEHUs! OKANMHbI U PXXABUYMHbI C €e MOBEPXHOCTY.

3. [poMmblBKa. TlaTeNbHO CMbIBAKOT OCTATKM CONSHON KUCIOTbI.

4. ®niocosanme. Mpu Temnepatype 40 -50 rpaaycos no Lienbcuio, u3aenne oKyHatoT B BOAHbI pacTBOP XN0pUA0B
LMHKa 1 aMMOHKS. B npouecce hntocoBaHNS OKOHYATENbHO OYMLLAETCS NOBEPXHOCTb, @ Takke (OpMMUPYeTCs NacCmBHas
nNeHKa, KoTopas 610KMpyeT nocneaytoLLee OKUCIEHUE W NO3BONISIET XOPOLLO CMOYMTb Ai€Talb PACMNNABNEHHBIM LIUHKOM.

5. Cywka. Metann Harpesatot go Temnepatypbl 100 rpagycos no Llenbcuto, Tem cambiM yaansis Baary c ero no-
BEPXHOCTH.

6. [opsuee OLMHKOBAHKE MeTanna.

W3nenne norpyxator Ha 3-10 MUHYT B @MKOCTb C pacniaBoM, Temnepatypa Kotoporo gocturaet 460 rpasycos
no Lenbcuto. Mpyu M3Bn€YEHUM KOHCTPYKLMM M3 BaHHbI HA BHELIHEN MOBEPXHOCTW AOMONHMTENbHO 06pa3yeTcs Clom
YMCTOTO LMHKA. TakuM 06pa3oM, ropsiuee OLMHKOBaHWE NMPUBOAMT K 06pa30BaHMI0 ABYXCIOMHOTO NOKPLITUS KOTOpOe
BK/THOYAET B Ce6 )Xene30-LIMHKOBbINA CMaB W YNCTbIN LMHK. [ToKpbiTe UMeeT cpeaHioto TonwuHy 70 — 150 MUKpoH, uTo
obecneynBaeT aHTMKOPPO3MIAHYIO 3aLLMTy METANNOKOHCTPYKLMIA Ha OTKPLITOM BO34yXe B cpeaHeM 30 ner.

Ha kayecTBo LMHKOBOTO NOKPbITUA BJIUAKOT MHOTUE d)aKTOprZ

- Temnepatypa pacnnaBeHHOTO LMHKA U NPUMEHSIEMAst B HYXHbIX Npo-
nopumusix Xumus. TexHONOrUs TOpAYero OLMHKOBaHWSA TpebyeT nopnepaHus
TeMnepaTypbl pacnnasa Ha yposHe 450-460 rpagycos no Llenscuto. 310 ontu-
MafbHble YCI0BUS A5 peakLmmu MeXAy LMHKOM 1 MaTepuanom obpabatbiBaemol
KOHCTPYKLMMK.

- XuMHyeckunii coctaB ctanu. B coctase CTanu KOHCTPYKUMA yrnepoda
W KPEMHMS BOMKHO ObiTb MeHbLue 0,25 %. Ecnn ropsiuemy oLmMHKOBaHMIO noaBep-
raeTcs MeTann C coaepxanueM kpemuus 6onbue 0,25 %, yxyawaeTcs BHEWHW
BUL, NOBEPXHOCTH.

- QuMcTKa M NOATOTOBKA MOBEPXHOCTU NEPEL LMHKOBAHWEM. [py NNOXO0H 0YMCTKE LIMHKOBbIA pacniaB NOXMTCS
HepaBHOMEPHO U He BCTYNAET B peakLmio CO MaTepuanoM 13fenus. B pesynbrate, NOKpbITUE MOAYYUTCS C MHOXECTBOM
LedekToB. B cyyae HekauecTBEHHOI NPOCYLIKK OCTATKM BAaru OyayT MIHOBEHHO MCMapsThes C 0bpa3oBaHMeM BChe-
CKOB, OT 3TOrO Ha NOBEPXHOCTM OCTAHYTCS HEMOKPITBIE YYACTKM, UM Y4aCTKM C MJIOXMM CLENNEHUEM U HEPaBHOMEPHbIM
MOKPbITUEM.

- CKOpOCTb MOrpy)XeHust B pacnna. [pu NorpyseHnn M3LENUs B ropAuMii LMHK GAKOC NOCTENEHHO NNaBUTCS
W rapaHTMpYeT XOPOLLYHK CMayuBaEMOCTb PacnnaBoM. EC CKopoCTb NOrpyeHns CIMLKOM Mana, To GAtoC pacnnaBuTCs
paHblLe BpeMeHM 1 MOBEPXHOCTb MOKPOETCS OKCUAHOM NNEHKOI. ECM ke OHa CMWwKOM BONbLUAs, — OH He ycrneeT nos-
HOCTbIO PacnaBUTLCS, U NOKPbITUE ByaeT UMeTb AedeKTbl.
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- CKOpOCTb NOAHATUA M3 BaHHbI. OT CKOPOCTH, C KOTOPOIA U3/1eNME BbITACKMBAIOT M3 PacniaBa, 3aBUCHUT TOMLIMHA

NOKpbITHS. YeM MefLeHHee NofbeM, TEM TONLLE OHO NONYYMTCS. CBA3aHO 3T0 CO CKOPOCTbIO KPUCTANNM3aLMM LUHKOBOTO

pacnnasa. [na fetaneit pasHblx pasMepoB U GOpM ONTUMabHYI CKOPOCTb NOAEMA M HAKNOH ONPeAeNnstoT MHANBK-
LlyanbHo.

- Bpems BbiiepXKM B LIMHKOBOM pacnnase. Peakumm LMHKOBAaHWS NPOXOAAT POBHO CTONIbKO BPEMEHM, CKOJbKO
TeMnepaTypa M3aenus U3 CTanu OCTAeTCa HA OiHOM YPOBHE C TeMMepaTypoi LMHKOBOTO pacn/iasa, Mo3TOMy BpeMms
BbIAEPXKM PACCUUTHIBAIOT B 3aBUCMMOCTM OT COCTaBa CM/aBa, ro TOMWMHbI M TUMA KOHCTPYKLMM.

B kabeneHecywmx cuctemax, yCTaHaBAMBAEMbIX HA OTKPbITOM BO3AyXe, AAHHbIA TN 3aWMTbl MCMONb3YeTCA
MOBCEMECTHO, T.K. TOLMHA CNOS LMHKA MOXET perynupoBarbCs, B cpeaHeM ot 45-70 MKM W BocTUraTb napameTpos
200 MKM, YTO 3HaUMTENbHO NPOANEBAET CPOK CYXObI M3aenns. MexaHuyeckas CTOMKOCTb M NPOYHOCTb MO3BOAAET CO3-
[aBaTb KOHCTPYKLMM NO NapamMeTpam NpeBoCxXoasLLme ApYyrie TUMbl 3aLLuT.

M3nenus noKpbITble LWMHKOM MyTEM MOTPY)XEHMS, COOTBETCTBYHT KMMaTUYeCkuM ucnonHenusm Y1, X1, YXI1,
YXJ15,¥T1,5. Ucnonb3ytotes ang tunos atmocdepsl Il no FTOCT 15150-69 (kateropust KopposuoHHoctn C3-C4)

2.3.7. Hepxasetowas ctanb.

K HepxaBetwum CTansaM OTHOCAT rpynny KOPPO3MOHHOCTOMKMX CMNABOB HA OCHOBE YyryHa C COAEpXaHUEM
MuHumyM 10,5 % Xpoma 1 HU3KMM COAepaHMeM yrnepoaa. B pesynbrate KOHTaKTa C KUCIOPOAOM W3 OKpyXaloLLen
cpenpbl (B03,£l,yX, BOMA Win apyrue Cpe,ﬂ,bl) Ha NOBEPXHOCTU Hep)KaBef;IKM 06pa3yeTc9| TOHKVIVI, B HECKOJIbKO CNI0EB aTOMOB,
I'Ip03paLIHbIl71 CNOM OKUCK XpoMa. Cnoit 3dlMUIAET U30eNna U3 HEPXABEIOLLEro CrnjiaBa OT JanbHeMIero XMMUYeCKoro
BAMAHMS. Ecun NOBEPXHOCTb NOBPEXAEHA, MACCMBHbIM CNOM CO3AaeTCS aBTOHOMHO NOJ, BAUSHUEM Kucnopoaa.

OCHOBHble NpenMyLLeCTBa U3AENMI U3 HEPXKABELOLLEel CTaNu:

o  Bbicokas npouHocTb

o  (TO/KOCTb K TEMNepaTypHbIM BO3AENCTBUSM

o  BblCOKas KOPPO3MOHHAA CTOMKOCTb

o  OtcyTCTBME BbILENEHMS BPEAHDIX BELLECTB NPU NOXApe UM MeXaHU4eckon 0bpabotke.

lpuUMeHeHMe KOHCTPYKLIMIA U3 HEpXaBEHLLEeN CTanm LienecoobpasHo npy UCMoNb30BaHUM 060PYL0BaHUS B M-
LIEBOW U MeAMLIMHCKOH NPOMBILNIEHHOCTH, B 0C0O0 arpeccMBHbIX OKUCTUTENbHBIX CPedaX M Ha XUMUYECKUX Npeanpu-
ATUAX, TIe HE0DX0AMMA BbICOKAs KOPPO3MOHHAS CTOMKOCTb. TakKe UCMONb3YeTCs OfIMH U3 BUI0B HEPXABEHLLEN CTaNu
NS 0CODOTO NPUMEHEHNS — HECYILME KOHCTPYKLIMM B TPAHCTOPTHBIX TOHHENSX TMIE 04EHb BbICOKOE COAEPXaHUE CEpbI.

U3penus 13 HepxasetoLlen CTanu COOTBETCTBYET kauMaTuueckomy mcnonHenuto Y1, X1, YXN1, YXII5, YT1.5.
Ucnonb3ytotcs ans unos atmocdepst |1 u 1V no TOCT 15150-69 (kateropus koppo3nonHocTn C5 n C5-M)
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Tabnuua 7. CpaBHeHMe BUA0B NOKPLITHIA.

lopsivee,
KoHBelepHoe | [opsuee
[pyHTo- Mopouwuko- Xupkue
HaumeHosanmue BaHMe™ | Bble® MOKpbI- | (ankuaHbie)* SLLIEEELE) IR TE) L *
[®-021 ™ NOKDBITHS no metopy METOAOM | Wuit MeTann
p «CeHp3umu- | norpyxenus*
pa»*
Puck Bocnamensie- | PACYT
CTBYeT npu | OTCYTCTBYET | MPMCYTCTBYET | OTCYTCTBYeT | OTCYTCTBYeT | OTCYTCTBYeT
MOCTM Kpacok
HaHeceHuu
Mecto ans gautens-
OV CYLLIKM U30eTHS Tpebyetcs | He Tpebyetcs | Tpebyetcq | He TpebyeTcs | He TpebyeTcs | He Tpebyetcs
Bpems oxuzaanua cpasy nocnie
nepef npumeHenn- | 24 vaca ocTbiBaHmg | 5-20vacos Cpasy Cgfﬁg;;?ﬁfﬂe Cpasy
eM u3genus (2-5 muH)
CkopocTb NOKpbI-
WS NOBEPXHOCTEN HM3Kas BbICOKas HUM3Kas BbICOKas BbICOKas! BbICOKas
u3genus
3aBucut o1 3asucut ot
Ko”e"”"%/"a“'em’ MHoXecTBa | 99 % MHOXECTB 99 % 99 % 100 %
° (aKkTopos (akTopoB
. Llenukom
(0¥ NOKPbITHS, MKM 30-40 30-250 55-65 10-20 55-120 wanenve
20 net
flo 20 ne [lo 20 net
(npw otCy- (npw ocyT-
K Cnyx6bl npu TBUM Me- He orpaHu-
Cpok cay 6 P [lo 4 net ¢ € CTBUM Me- [lo 5 net Lo 30 net €orp
YX1 XaHUHECKMX | 2o enx YeHOo
nospexne- y
Wi MOBPEeXAEHUN)
OrpaHuyeHo
YnobcrBo Boibopa u | KpacHo-ko- [ Bce RAL . . y
Da3HOOGpa3Me BETa | pHUHeBbii LgeTa npom;i%ume Cepebpuctoin | Cepebpuctbint | CepebpucTbiii
Cnocob ouucrku me- | Pykamn/ H? Ha 3asog- Pykamn/ H? Ha 3asopgckoit | Ha 3aBogckoi | Ha 3aBoackon
Tanna A0 HaHecenws | 3aBoAckoit | o ' | 33BOACKOA MH M M
MOKPbITUS NMHUM NMHUK
(TOMKOCTb K MeXaHu-
YeckuM nospexnae- | BbiCOKas cpenHss HU3Kas BbICOKas! BbICOKas! BbICOKas!
HUAM
LleHa nokpbiTys HU3Kas cpenHss cpenHss cpenHss BbICOKas BbICOKas
00bI4YHO UC- MoryT uc-
nonb3yetcs MoNb30BaThCA [pumensieTcs
COBMECTHO cneuuans- . | B cneumans-
MonMeyatme C NOPOLLKO- Hble 3Manu MHg:?/I CCTT;#”” HbIX 30HaX.
P BbIMU U (BblCOKOTEM- MeTa/Ina Ectb Ba TMNA
aKANHBIMMU nepaTypHble, Hepxaseto-
MOKpbITUS- XUMUYECKM e cTanm.
MU. CTOWKW W T.1.)

“Bce AaHHble NpUBELEHbI 4151 MaTepUanoB u3roToBaeHHbIx no MOCT.

**¥YkasaH Cpe,ﬂ,HECTaTVICTM‘JECKMVI CpoK CJ'Iy)K6bL an peasibHOM Bbl60pe MCNONb3yeTCa NpakTUyeckne 3aMepbl yxona MeTanna/umHKa U YKa3aHua

C1yx6 KOpPO3UOHHOI 3aLMTbI HA aTMOChEPHO - KOPPO3MOHHbIE kaTeropuu (1abn.5) cornacko I1SO 12944.
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NPOKABENDb

3. TexHuyeckas uHdopmaums.
ﬂpl/l C030aHuNK kabenbHbIX Tpacc H606X0,£I,I/IMO Y4UTbIBATb MHOXECTBO MdPaAMETPOB A9 NPABWJIbHOIO
WX 3aN0NHEHNS Kabensamu 1 ux YCTAaHOBKW. OCHOBHbIMM SBNSIOTCA:

1. 06wwe KnuMaTUyeCcKue yCnoBus CTPOUTENbCTBA:

d.

CHeroBo# paoH.

CHeroBas Harpy3Ka BAMsET Ha 0OLLYIO Harpy3ky, KOTOPYIO LOMKHbI BblAEPXaTb BEPXHUE NOTKU (KPbl-
Lwa), NONKM M CTOWKM 3CTKaAbI. B Haweli cTpaHe 8 CHeroBbix paioHOB M CHeroBas Harpyska konebnercs
o1 80 0o 560 krc/m? 310T BbIOOP 06513aTENbHbIA. BbIOOP CHEroBbIX paiioHoB (cM. MpunoxeHus, Puc. 1).

BeTpoBoit paioH.

BeTpoBas Harpy3ka BAMSIeT Ha 06LLy0 NApyCHOCTb BCEI CUCTEMBI U YYUTbIBAET DOKOBbIE COCTABASAH-
LLMe CUNbI, BbICOTY 3AaHMA U Apyrie GaKTopbl, ONUCAHHbIE B aKTyanbHOM peaakummu CHull 2.01.07-85.
(cm. NMpunoxenus, Puc. 2).

PaiioH/MeCTo YCTaHOBKM.

Bnusiet Ha obuee pacyeTHbI IKCMIyaTaLMOHHbIA CPOK KabenbHOM CUCTEMbI MCXOAS U3 MapaMeTpoB
yX0Aa LMHKA. Pacuet BefeTcs Ha OCHOBAHMM 3aMepOB/AaHHbIX CYXObl KOPPO3UOHHOM 3aALUMTbI U
0nMpasch Ha CNocob yYCTaHOBKM cucTeMbl N0 Tabauue 5 cranaapta ISO 12944. «AtmocdepHo - koppo-
3WOHHbIE KaTeropuu 1 NpuUMepbl TAMUYHOM OKPYXAIOLLEN Cpebly

Buapl rpyHTOB.

Onpegenser cTpouTeNbHble NapaMeTpbl GYHAAMEHTOB U [NYOUHY UX YCTAHOBKM.

2. TapaMeTpbl 3neKTPUYECKO CeTH.

d.

Tun kabeneii.
Cunosble kabenu
- Knacc HanpsxeHms.

a.  [lo 1 kB.lMpoknaaka OTAENbHO AW COBMECTHO C KOHTPO/bHBIMM KabensiMm C Neperopoakon uim
Haf, CnoBbIMM Kabenamu CBbiwe 6 KB.

b. (Bbiwe 1 kB. HeobxoamMmo yuecTb KOAMYECTBO COEAMHUTENbHBIX MYQT, YCTAaHOBKY KOpPODOOK
TPAHCMO3ULMK, PACUET KPenneHui no AMHAMUYECKMM Harpy3Kkam OT TOKOB KOPOTKOrO 3aMblka-
Hus. [Tpoknaaka kabenen oCylLecTBASETCS B MAOCKOCTM UAK TPEYrobHUKOM (B Clyyae npume-
HEHWA OQHOXWAbHbIX Kabeneit).

- Tun w3onauuu.

a.  WM3ongums u3 CMTOrO MOAM3TUAEHA/3TUNEHNPONUIEHOBON pe3nHbl. Mcxoas u3 TpeboBanui
FOCT-P 55025-2012, Heobxoaumo yyecTb paauyc noBopota kabens pasHbin 15*D (amametp
kabens), T. kKabenb ¢ AuameTpom bonee 35 MM He YAACTCS YNOXKUTb B CTaHAAPTHbIA NOBOPOT
paguycom 500 M. Heobxoanmo npumensitb noBopotbl paguycom ot 500 go 1000 mm.

KOHTpOJ’IbeIe W CUrHanbHble kabenu.

[laHHble kabenu Bceraa NpOKaAbIBAKOTCS OTAENbHO OT CUIOBbIX Kabeneli cebiwe 1 kB u Tpebyer co-
bnoaenve pasgenos Y3 2.3.120,2.3.124.

www.prokabel.pro 27



iii. CneumanbHble kabenu. Hanpumep: He3KpaHMPOBaHHble kabenu Ans NUTAHUS ABUTaTeNs OT YaCTOTHOTO
npeobpa3oBaTens 1 He MMEIOLLEro BbIXOAHOMO QUILTPA UMEIOT HEOAHOPOAHOCTb BbIXOAHBIX CUHYCO-
WAANbHBIX TAPMOHWK MPYW BbICOKMX MUKOBBIX CKaukax HanpskeHus (2o 4 kB). [laHHbie nomexu oby-
CnoBneHbl ucnonb3osanueM |GBT-TpaHsuctopos u LUNM-moaynsiumv. [Ing npoknagku no 3cTakagam
[laHHble Kabenu 3KpaHUPYHT B Clyyae UX NPOXOXAEHUA B OAHOM noTke ¢ 1 kB kabenamu unm koH-
TPONbHBIMK Yepe3 pasfenuTens. B cayyae ncnonb3oBaHMs He3KpaHMPOBAHHOTO BapuaHTa kabenen
Cneayet UX NpOKNafbiBaTb B OTAENbHOM IOTKE OT KOHTPO/bHBIX WM C pasgenutenem B ciyyae 1 kB
kabene#.

b.  Bec kabenei u ux Konuuecrso.

Bec kabeneit B 3aBUCUMOCTY OT BUAA X NPOKNAZKM OYAET BAMSITb HA HArpy3Ky Ha NIOTOK M Ha MOJIKY,
B 3aBUCMMOCTM OT PACCTOSHUS MEXAY MECTaMu KPenieHus N0TKa K NOKaM.

BAXHO: MapameTpsbl Beca kabeneit yka3blBakTCs NPOU3BOAMTENSIMM B CBOMX KaTanorax npoaykumu. U3-3a pas-
HOW KOHCTPYKLMW U NPUMEHSIEMbIX MaTepUanoB NapamMeTpsl Y OAMHAKOBbIX TUMOB Kabener MoryT 0TinyaThes!

(®opmyna ans pacyeTa kabenbHOM Harpy3ku Ha MOrOHHbIN MeTp:
Ok=(N1*q1+N2*q2+...+Nn*qn);

[Be: Qk - NOroHHas Harpyska ot kabens (H/m).
N1 - konnuecTBo Kabener nepeoii rpynnbl (LT)
@\\/Z® ql - yaenbHbIii Bec kabens nepsoit rpynnbl (H/m)

Ceo)\0e)

Osys= Qk+Qc+Qz
QOJNQC, o

[ne: Qsys - NOrOHHAs Harpy3ka Ha kabenbHbIi 10ToK (H/M).
a1l - Qk - noroHHas Harpyska ot kabens Ha metp (H/m)

Qc - NOroHHas Harpy3ka oT cHera Ha MeTp (H/m)
0z - noroHHas Harpy3ka 3anaca Ha Metp (H/m) (no Y3 He menee 15 %).

NaHubiit napametp cornacHo MOCT P 52868-2007 HasbiBaetcs 6e3onacHas paboyas Harpyska (BPH), kotopas
3aBUCUT OT PaCcCTOSIHMS. Y WMHOCTPaHHbIX MPOMU3BOAMTENEN 3TO HArpy304Has XapakTepucTUKa WU3MeHeHus Kabenb-
HOTO BeCa W PaccTosHWA Mexay nponeTamu. [laHHas XapakTepucTuka 0053biBaeT Npou3BoauTenen KabenbHbiX KOH-
CTPYKLMIA UCMbITbIBATb BCE CBOM M3A4E€MS HA MPOYHOCTb C KO3hduumeHToM 3anaca 1,7 npu npornbe He bonee 10 %
0T paccTosHmuA. Hanpumep, xapakTepuctuku KoHCTpyKuui cootsetctBytolme TOCT P 52868-2007: kabenbHas Harpy3ka
100 Kkr/m npu nponete 6 MeTPOB. ITO 3HAUMT YTO KOHCTPYKLMS MCnbiTaHa npu Bece 170 kr/mM v umeeT npornd 59 mm
(He bonee 10 %) Ha pacCTOsIHUM MeXAY TOYKAMM KpenneHus 6 MeTpoB. B ciyyae yBennyeHust Harpysku, npornd Moxer
YBENMYUTBCS M BO3MOXHO NPUBELET K MOBPEXAEHUIO MO0 0OPYLIEHNIO KOHCTPYKLIMM.

BAXHO: [Mpoun3BoauTenn, KOTopble rapaHTUPYIOT KAYECTBO CBOEH CUCTEMDI, LOMOJHUTENLHO C HArpy304YHOM Kpu-
BOW YKa3bIBAKOT MapaMeTpbl Nporuba B MM.

EEEERERS| |

28 +7 (343) 27-000-05



J

NPOKABENDb

B cnyyae, BbibOpa KOHCONM ANA YCTaHOBKM NOTKA HEODXOAUMO UCNONL30BATh CedyioLLyto Gopmyny:
P=(Q,,+W)"L

[ne: P - Harpy3ka Ha KoHconb (H).

Q, . - MOroHHas Harpyska Ha kabenbHblit N0Tok (H/m)

W - Bec kabenbHoro noTka 1 HeobxoanMblx akceccyapos (H/M)

L - paccTosiHue Mexay OnOpHbIMM TOYKaMK (M)

‘onop

BAXHO: 1 kr=9,807H

C.  HapyxHbiii gnameTp kabenew u ux KONMYeCTBO.

[laHHbIl napameTp BAMSIET Ha 3aN0AHSEMOCTb 10TKA MW HA A/IMHY NOKK, K KOTOPOIA Kabenb byaeT 3admkcmpo-
BaH UCX0A4 M3 CNocoba NpOKAaAKM (B MAOCKOCTM UK TpeyronbHuke). HeobxoauMo 3HaTb HapYXXHbIN AuaMeTp kabens,
KNAcC HaNpSKeHuS, Kak CeACTBUE pernaMeHTUpyeMoe paccTosiHue mexay kabensmu unm obbem nyyka. Gopmyna ans

pacC4y€eTa Nnojie3HOoro ce4eHuq kabens:

NMonesHoe ceyeHune, CM. KB.

S=D*D/100 5
D
[ze: S - nnowaab None3Horo ceverms (cm?). 5
D - aametp kabeng (Mm) @,
7

BAXHO: MapameTpbl fuameTpoB kabeneii ykasbiBaOTCS NPOM3BOLMUTENAMM B CBOMX KaTanorax npoayKumu. 13-
33 Pa3HOM KOHCTPYKLMM M MPUMEHSIEMbIX MATePUAOB NapaMeTpbl Y OAMHAKOBbLIX TUMOB Kabenen MOryT 0Tn4aThes!

Heobxoaumoe ycioBue AN NoAGOPA NONE3HOMO CEYEHUS NIOTKA:
N1*S1+N2*S2+...+Nn*Sn < F
T — F=A'B

Dl\ [he: F - nonesHoe ceyenue notka (cm?).

N1 - konmuecTBo Kabeneit nepsoii rpynmbl ()

S1 - konmyecTBo kabeneit nepsoit rpynmbl (cM?)

A v B - reomeTpuyeckue pasmepbl NoNE3HOMO CeYEHHS
NoTKa, (CMm)

D1

EE)

d. Pa3BeTBNEHHOCTb TOYEK NOAK/HYEHMS.
[laHHbI NapameTp BAMSET HA KOIMYECTBO YPOBHEH 3CTaKasbl.

3. MapwwpyT Tpacchl.
BAuSIIOT Ha CIOXHOCTb CTPOMTENbHBIX PaboT, TMbl M MECTA YCTaHOBKM (DYHAAMEHTOB, KONMYECTBA NOBOPOTOB
W NOLbEMOB TPACChl, MECTA NOAKMOYEHUS U NEPEXOAA B TOUKM NOAKIIOYEHNS.
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I1YACTb
Kartanor npoaykuuu

4, OnucaHue npoayKuuK.

[poaHann31poBaB OMbIT COOPYXXEHMS U 0COBEHHOCTM NPOEKTMPOBAHMS 3CTakad komnanus «[1POkabenby pewn-
Jla ONTUMU3NUPOBATb BCE 3TU NAPAMETPbI U NPEANIOXKUTD HOBBbI TUMN NETKUX U CpeaHUX HENPOXOAHbIX 3CTakap. OcHoBHble
3a[1a4u, KOTopble Mbl nepen, coboi cTaBuIn:

YMeHbLUeHHe LeHbl I'Ipomcxoum 3d CYET KOMMNEKCHOCTU peLleHns.

I'Ipomcxoum 3d CHET NPUMEHEHUA 60ﬂbLIJEI'IpOJ'IeTHbIX JIOTKOB 1 onop

YMeHLILIeHHE METNI0EMKOCTH MHOTOrpaHHOro TMNa, yNpoLLeHUs GYHAAMEHTOB U KpbILLM.

Bce KOHCTpYKLMM KpensTcs Ha MeTu3bl (63 CBapK#) v TONbKO
B MeCTax COeAMHEHUS C HECYLLMMM ONOpaMM, T.e. TONbKO Yepe3
6,8 MeTpos.

YMeHbLueHue BpeMeHUu U ynpoLieHue
MOHTaXa

OnTMMM3aLMA M ynpoLeHue ucnonb3y- | KonnyectBo HEOBXOAMMbIX INEMEHTOB YMEHbLIAETCA B 5-7 pas,
€MbIX KOHCTPYKUMiA T.K. KpenneHue npoOMCXOAMT TONbKO HA OMOPHOM KOHCTPYKLMM.

Konnuectso yp0BHel7I 3CTaKaibl U NPOX0XAEeHME TpaCCbl onpenensaeT

HU HOCTb NpUMeHeHuUa
4 BEPCANLHOCTL MpUMEHE CdM 3dKd34MK UCNONb30BaHNEM aKCECCYapOB.

3a CyeT OTCYTCTBUS CBApOYHbIX paboT, npu cbopke 3CTakagpl, He
HapyLLAeT 3aLLMTHOE NOKPbITUE KOHCTPYKLIMMA, YTO rapaHTUpyeT
LLONITOBEYHOCTb COOPYXKEHMS.

YnyuweHue 3KCNAYyaTauMOHHbIX XapaK-
TEPUCTUK FOTOBO ICTaKaAbl

[laHHbIi kaTanor ynpowaet Bblbop 3cTakafpl A5 Bawmx Hyxa.
3Has MeCTo yCTaHOBKM M Pa3BETBNEHHOCTb CeTeid, Bam ocTaHeTcs
nofobpath TONbKO TMM ONOP C LWUMPHHON N10TKA M akceccyapbl Ans
nofbema/cnycka/oTeeTneHus. Bcs cuctema paccumTtana uexoas
U3 kabenbHOM Harpy3Kn Ha OAWH NOTOK (ypoBeHb) 30 Kr/M.

YMeHblueHue BpeMeHu Bbibopa u
NPOeKTUPOBaHUA
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5. Cxema nop6opa 3crakaapl COMM.

B aaHHOM kaTtanore Mbl npefnaraeM Bam yaobHblin BapuaHT Bbibopa
§ ¥ YK€ PaCCYMTAHHOM MO HarpysKaMm, CKOMMNEKTOBAHHOM He0bX0ANUMbIMU 3ne-
' 4 MEeHTaMu 3CTakadbl. Kakue napameTpbl yxe 3a0XeHbl AN AAHHbIX BAPUAH-
TOB Noabopa:

T
[ e e gy
| e |
—

Lpop ~ PACCTOSHME MEXLY OMOPHBIMM TOUKAMM (M).

3apaHo 6 uan § MeTpam.

| Tun 3ctakaabl (T/T) - Bblbupaetcs ucxoas M3 HeODXOAMMOCTM B3AUMHOTO
pe3epBMpOBaHMS kabenei AW Lpyrux NapaMeTpoB 3NEKTPUYECKON CeTH

J (pucyHok ).

| Q. - cHeroBas Harpy3ka BbI6MPaeTCa MCXOAA U3 TNA CHEroBOro paioHa (pu-
CYHOK ).

Il F_ - BETPOBOE aBNeHue BbIGMPAETCS UCXOAS M3 TUMA KIUMATUYECKOM 30Hbl
‘ (pucyHoK ).

Q, - kabenbHag Harpy3ka paBHa 30 Kr/M Ha OZMH JIOTOK.

1D Q, - 3anac kabenbHoit Harpysku 20 % unm 6 Kr/m
[ & =

B - Heobx0auMas WHUPHHA KabeNbHOo NOTKA, BbIBMPAETCS MCXOAS U3 TUMOB

PucyHok: Tun 3cTakagbl. kabenei.

A - 331aHHa9 BbICOTA KabenbHOro N10TKA (AN 3CTakaz NponeToM 6 MeTpoB
BepxHuit noToK 150 MM, HuxHuit 100 MM, s nponetos 8 MeTpoB BepxHUi N10TOK 200 MM, HKHKIA 150 MM.)

L - BbICOTa CTOMKM KabenbHOW 3CTakagbl. Bapbupyetcs ncxoas u3 ux tuna. (TaHaapTHas CTolika BbicoTod 3,8 MeTpa
(BbICOTA OT 3eMAM 40 HUXHMX NONOK 2,5 MeTpa). (Tolika Ans nepexoaa NoA Aoporoi 6,3 MeTpa (BbICOTa OT A0OPOMK A0
HWKHWUX NONOK 5 METpoB).

W - Bec kabenbHOro 10Tka M HeOBXOAMMbIX aKCeCCYapoB YXKe 3aJaH U3 NapaMeTpOB pelleHus ¢ 3anacoM 5 %.

Tunbl NOTKOB - BCE IOTKM NIECTHUYHBIE U AN YHUBEPCANBHOCTY NPOKNAAKMA CUTHANIbHBIX M KOHTPONbHbIX Kabenei
ucnonb3yetcs nephopupoBaHHOE AHMLLE.

TWNbI 3aLWMTHBIX NOKPLITHIA — CTAHAAPTHBIM TUMOM NOKPLITUS SBASETCS M3AENNS MOKPbITbIE LIUHKOM NyTeM norpy-
XeHus (ToNwwmHa cnos uMHKa ot 45 no 70 MKM), COOTBETCTBYHOT KnuMaTuyeckum ucnonHenuam Y1, XJ11, YXI11, YXII5,
YT1,5. Ucnonb3ytotcs ang tunos atMocdepsl | no FOCT 15150-69 (kateropus koppo3nonHocTn C3-C4).

BAXHO: Ecam Bawe peweHnue He noanaaaer nof 3afiaHHble HaMKM NapameTpsbl, He0bX0AMMO HanpaBuTb HaM
3aN0/HEHHBIN ONPOCHBINA NUCT (B pasgene «[lononHuTtensHas MHGOpMaLuMs») U Mbl pocumTaeM ero Bam, npefocrasus
HeobxoauMble pacyeTbl 1 cneumdmkaLmo 060pynoBaHus.
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Tun 3cTakagpl «», OAHOCTOPOHHEE PACMONOXeHHe Tun 3ctakagp! «T», IBYCTOPOHHEE PACTONOXEHNE

L

AnA 6onTosoro croex 3aKnaaHble 417 6O/TOBOTO KpENMIEHA CToeK

jw Croiika acTaKaz!
YposeHb 3emnn YposeHb 3emnu

KoampoBka 3aka3Horo usgenms.

2500
5000 (npy nepexoge
4/3 asTogopory)
=
T
2500
5000 (npy nepexoge
4/3 asTogopory)
=
T
%»Z

OcHoBO# 3CTaKadbl ABNAETCS CTOMKA ICTaKafHas, MeTannuyeckas, MHororpaHHas (COMM), kotopas B 3aBUCK-
MOCTM OT Harpy3Kku Ha Hee, OyaeT UMeTb CBOW YHUKaNbHbIMA TMN Ba3bl AN KpenneHus K dyHaaMeHTy (napaMeTpbl cun
ykasaHbl B pasgene «flononHutensHas uHdopmaumsay). OctanbHble napameTpsl byay ykasbiatbes Bamu ucxons u3 na-
PaMeTpoB 3afauu:

COMM - =-_n___ -
Croiika scTakafHas,
METaNNHYECKad, MHOrorpaHHan

LI ] “n" lnl
' . cranpaprHan (eBsicota 3,8m)
A - popoxHan (BmcoTa 6,3m)

2/3
Tun croikm esibupaerca va |
ocHosanun Tabnuum

Yrazanue =
BETPOBOro pafoHa |

Yrazaune
CHETOBOID paﬂnua

'6' unn '8’
PaccroaHue mexay nponeramm croex (merp)
ITI H.I'IH Irl |
T - ABycropoHee pacnonoMeHne

I - 0AHOCTOPOHHEE PACTIONOMEHHE

Yuazanue obWero konuuecrea NOTHOB
3CcTaKabl C YUETOM pEeZEpPBHbLIX

Yiasanue HCNONb3YEeMbIX
NOTHOB 3CTaKafbl

LLUKMpHHa NOTHOB
acTaxkafbl

KaumatHyeckoe MCcnonHeHHWe M3 enma .
(vanpumep, ¥XN1,5)
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[lns npuMepa u NoHMMaHMs NPaBUALHOMO (POPMUPOBAHMS 3aKA3HOM CeLMdUKaLMM PACCMOTPUM PeasibHyto 3a-
[ia4y (NpunaraeTca nnaH TPacchl PUCYHOK ):

+ CHeroBol paiioH - 2 (120 krc/m?)

* BetpoBoit paitoH - 1 (23 krc/m?)

* Jcrakapa N21. Ot TN mo 3PY.

ﬂ,ByCTODOHHee pacnoiioXeHne nonok.

1 ypoBeHb (8Ba BepXHMX N0TKA) OAMH NIOTOK ANs CMnoBbix kabenei Ao 1 kB (cymmapHbiii Bec okono 10
kr/m). Bropoit ans aukmmn 3PY o PI1 pesepsHblii.

2 ypoBeHb 3CTaKadpl (ABa CpeaHux noTka). Kabenb cunoson - 3 opHOXuAbHbIX kabens 110 kB
MBBHr-nc 1*185/95 nuametpoMm [0 64 MM (Mefib), MaKCMManbHbINA BeC 04HOTO 5,1 Kr/M (Tpu unbl -
15,3 kr/m). Pacnonaraetcs B psig, Ha AABYX NoKax ¢ paccrositueM 600 MM Mex [y pe3epBHOI U OCHOB-
HOM JINHUAMMY.

3 ypOBEHb (ABa HKHMX N0TKA) Ans Ankumn 3PY oo PI1.

KabenbHas Harpy3ka npuHATa Ans kaxgoro notka 30 Kr/m

[lnvHa scTakagsl 32 m.

MakcuManbHas AAMHA NPONEeTOB MEXAY CTOMKAaMU — 6 METPOB.
lepexonos yepe3 gopory - 1 MecTo, WMpuHa nepexofa 6 MeTpos.
T-oTBETBNEHMI - 3

Mogbemos/cnyckos - 50 (¢ yueTom popMupoBaHus T-NOBOPOTA 1 NEpeXOfa Yepes Aopory)

o Jcrakaga N22. 0t 3PY po PII.

OnHOCTOpPOHHEE pacnonoXeHue Nonok.
1 ypoBeHb 3CTakaabl (BepxHuii N0TOK). Pe3epBHblit Ans Oyaywimx kabenew (He byaeT yCTaHABAMBATBLCS).

2 ypoBeHb 3CTakaabl (cpenHuin notok). Kabenb cunosoi - 1 kabenb 6 kB anametpom o 60 MM (Mefap,
ceyeHneM 0 240 MM2), MakcMManbHbIi BeC 13 Kr/M.

3 ypoBeHb (HWXHUI N0TOK). Kabenb cunosoit - 1 kabenb 6 kB anametpom no 60 MM (Mefb, ceveHnem
10 240 MM?), MaKcMManbHbli BeC 13 Kr/m.

KabenbHas Harpy3ka npuHATa Ans kaxgoro notka 30 Kr/m
[invHa actakagbl 22 M.
MakcuManbHas ANMHA NPONETOB MEXAY CTOMKaMK — 6 METPOB.

Mogbemos/cnyckos - 10 (ycnosHo)

* Tun atMocdepsl 1, ycTaHOBKa OTKPLITO, KaTeropus Koppo3uoHHocTu (3.

¢ Cpok BbIpaboTku MectopoxaeHus 30 ner.
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Cxema NPOX0oXXAeHUA 3CTaKaAbl

3000

AR TTL BT A LR 300 WAALE

3PY
56
g
: &5
g
i 64
g .
| L -
; 3
g
3 i <2
mw-%
&1
rmn

3aKa3Has cneumudukaums:

HLEQ

., CHRA L3 12 T80 YRALS

NPOKABENDb

C yyetom kpennenus ogHoXubHbIX kKabeneit Ha 110 kB ¢ paccrosumem 100 MM B cBeTy, nonyyaem WUpUHY

notka 400 mm.

C yyeToM KpenneHus OLHOXMAbHbIX kabeneit Ha 6 KB nosyyaem wupuhy notka 200 mm.

C yyetom kpennenus cunoBbix kabeneii fo 1 kB pacnonaraembie B nyuke, 6epem wupuny notka 200 m.

[ins yumBepcanbHoOCTM Ha 3cTakage N21 6ymyT ucnonb3oBatbest N0TkM WwinpuHon 400 M.

Ucxops w3 Tpebosanuin TOCT-P 55025-2012, Heobxoaumo yuecTb paguyc noopota kabens pasHbiii 15°D (au-
ameTp kabens), T.. kKabenb ¢ AuamMeTpoM bonee 35 MM He yaACTCA YNOXMTb B CTaHAAPTHBIM NOBOPOT pagnycom 500 M.

Heobxoanmo npumensitb nosopotbl paguycom ot 500 go 1000 mm.
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Mo Tabnuuam Bbibopa CToek BbIGUpaeM HEOOXOANMbIE NapaMeTpbl MPOJIETA U PACroNOXEHUS YPOBHEH 3CTaka-
[ibl, MOTY4aEM CIeYIOLLYH0 CreumMuKaLmio;

0 3aKasHoif En. usme- i Cymma
Ne HOMep Onucanue uspenus peHus Kon-Bo Bec, kr Beca, kr
Jcrakapa N°1
JCTakaja HenpoXoAHas, 3 YpoBHS,
(3MM 1/2-
) ~ | 6 noTkoB, ABYXCTOPOHHSIS, MAKC.
1 41020?,213165 nponetamu 6M, BbICOTa 3,8 MeTpa, METp 52 75 2536
>~ | wupuHoi notko 400MMm
B cocrase:
(TonKa 3CTakafHas, BbicoTa 3,8 MeTpa, NeCTHUYHbIM
NOTOK AN BonblUMX NpoNeToB, bOKOBbIE Noaaep-
KMBAKOLLME 33XMMbl, COEAUHUTENN, MOKM, KDENEX,
CTOWKM.
(ToiKa 3CTakafHas, LOpPOXHas,
2 (3MMg 4/10 | BbicoTa 6,3 metpa gns (MM 1/2- wT 2 373 746
12-6Tn66-400 YXN1,5
T-00pa3Hblit 0TBETBUTEND, PAaK-
4 %%Lﬁglqﬁ yc noBopota 900MM, WrpuHOK LWt 3 62 186
400mMm
CoeaunHuTeNb U3MEHSEMBIN, FOpH-
5 WPVH 100rL, SOHTANBHb (Wt 30 1,63 49
6 WPWV 100rL] Egﬁbn::STenb U3MEHSEMbI, BEPTU- WiT 50 2,60 130
m 3neMeHT Kpennenus 6asbl K
7 MKK [-4-24 GETOHHOMY dyHaaMeHTy (Wt 4 10 40
A 3neMeHT Kpennenns 6asbl K
8 MKK 1V-4-30 GETOHHOMY dyHaaMeHTy (Wt 2 15 30
Jcrakapa N22
JCTakaja HenpoxogHas, 2+1p
(3MM 2/1-
) " | YPOBHS, 3 N0TKa, OAHOCTOPOHHSS,
? 21020 3%%5 MaKC.nponetamm 6M, BbicoTa 3,8 METp 11 >4 1188
’~ | MeTpa, wupuHoii notkos 200Mm
B cocTaBe:
(ToMKa 3CTaKafHas, BbicoTa 3,8 MeTpa, NeCTHUYHbIM
NOTOK AN BonblUMX NpoNeToB, OOKOBbIE Noaaep-
KMBAKOLLME 33XMMbl, COELMHUTENM, MONKH, KPENeXx,
CTOWKM.
CoenuHuTENb U3MEHSIEMDIN, BEPTH-
10 WPVV 1001, Kb b (Wt 20 2,60 52
m JneMeHT Kpennenns 6asbl K
11 MKK [-4-24 GETOHHOMY dyHIaMeHTy (Wt 6 10 60

36

Monyuuncs 06wui BeC METANNOKOHCTPYKLMA MO cneumdukaumm 4,9 ToHH uam 90 kr/m.
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TexHuueckoe 3agaHue pns CTpOMTQﬂEﬁ Ha 6eTOHHbIe dJYHAaMEHTbI.

Mo npasuny 3HaKOB YCMIKUA HA QYHOAMEHTbI:
(OMM %,
1. Kpyrawmit MomeHT Mx = 1,9 (TOHH"MeTp)
2. lNpoponbHas (oceBas) cuna N= 4,1 (ToHH)
3. TonepeyHble cunbl Qy = 0,7 (TOHH)
(OMM 2/1
1. Kpytsiwumit MomeHT Mx = 2,6 (TOHH*MeTp)
2. [poponbHas (ocesas) cuna N= 1,3 (ToHH)
3. TonepeyHble cunbl Qy = 0,6 (TOHH)
(3MMg 4/10
1. Kpytawmit MomeHT Mx = 3,7 (TOHH MeTp)
2. lNpoponbHas (oceas) cuna N= 4,1 (ToHH)

3. TonepeyHble cunbl Qy = 0,7 (TOHH)

NPOKABENDb

Mpumep npoduns 3cTakapbl npu u3MeHeHun nanawadgTa. Bup sctakagpl

3925

3485

+0,700

6000
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Mpumep T-oTBeTBNEHUSA ICTaKaAbI

Bce 3nemeHTbl MOHTMPYIOTCA Be3 CBapKy.
OumHKOBaHME METOAOM MOTPY)XEHNS TONLWMHA CNOS LMHKA 55-70 MKM.
[ins nonyyenns nonHom cneumdukaummn obpatwaitecs B komnanuio 000 «MPOkabenb»

6. KabenbHble actakapbl. letanu.
(roitka 3cTakagHas, MeTananyeckas, MHororpaHHas (MM,

Ha3sHaueHue:

fABnsieTcs onopoin HenpoXoAHbIX NErkMUX U CPeaHUX ICTakas. Bbicota CTaHAApTHOM CTOMKM 3,8 METPOB M paccTos-
HUMe OT 3eM/I 10 HUXHErO YPOBHS He MeHee 2,5 meTpos. [lns nepexofa yepes OpOry UCN0/b3YeTCs CTOMKA C MHAEKCOM
I’ MMeloLLLas BbICOTY 6,3 METpa M PacCTOSHME OT 3eMAIU [I0 HUXKHETO YPOBHS HE MeHee 5 MeTpoB. MpuMeHsioTcs ans
YCTaHOBKM HA YMLE B PA3NIUYHBIX KIMMATUYECKUX PAOHAX.

OcHoBHble OTAMYMS:
o [TpUMEHSIKOTCA AN9 YCTAHOBKM HA YAMLE B PA3IMYHBIX KTMMATUYECKMUX PaiOHaX.
¢ [IpUMEHSIOTCA B MPOMBILLNEHHOM CTPOUTENBCTBE.
o [IpUMeHSIOTCA COBMECTHO C BONbLLIENPONETHBIMU I0TKaM Ha nponeTax 6 u 8 MeTpoB.
* M3roTaBnMBalOTCS MHOTOrPaHHbIMM, YTO Aenaet ux nerye Ha 10-15 %
¢ JlerkoCTb B MOHTaxe
* [lpocTota hyHaamMeHTOB
¢ BbiCcokas Hecywas cnocobHOCTb
(CranpapTHoe ucnonHenwe YXJ11,5 nog 3akas apyrue UCNONHEHHS.

[lnuHa cToiiku 6e3 uHaekca - 3,8 MeTpa, C MHAEKCOM I - 6,3 MeTpa m
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NPOKABENDb

Tun

Lnu-
Ha
MM

Yeunua Ha
¢yHpameHTbI

M |N|Q
mM| m | m

Bec,
Kr

Tun

Anu-
Ha
MM

Yeunus Ha dyn-
AAMEHTDI Bec,

M, | N, Q’ Kr
mM|m m

GMM 1/1

3800

19125107

151,5

(OMMg 4/11

6300

4,7 153109 [372,6

(GMM 1/2

3800

19141107

166,7

(3MMn 4/12

6300

4,7 141109 (3726

(OMM 1/3

3800

191553107

166,7

(3MMp 4/13

6300

5715310713726

(MM 2/1

3800

2,6113(06

203,6

(3MMg 5/1

6300

6,1 [ 2,512 4275

(3MM 2/2

3800

31(1,310,8

203,6

(3MMp 5/2

6300

6,2 2,1 1 (4245

(3MM 2/3

5800

2512508

190,2

(3MMg 5/3

6300

6,5 2,7 1 (4245

COMM 2/4

3800

28125( 1

206,6

(MM 5/4

3800

6,2 | 1,51 1,8 |315,7

C3MM 2/5

3800

51211006

203,6

C3IMM 5/5

3800

6,1 | 2,521 |318,7

C3MM 2/6

3800

2,514,108

190,2

(3MMg 5/6

6300

6,1 [41]1,2|4275

(3MM 2/7

3800

28141]1

206,6

(MM 5/7

3800

6,1 | 4121|3187

(3MM 2/8

3800

2,5(5310,8

190,2

(3MMg 5/8

6300

6,1 | 53| 1,2 |4275

(3MM 2/9

3800

281531

206,6

(MM 5/9

3800

6,1 | 2,7 | 1,5|315,7

(OMM 3/1

3800

371131

251,7

(3MM 5/10

3800

6,1 153|21]|3187

(3MM 3/2

3800

3612512

254,7

(3MMg 6/1

6300

69 11312 |410,1

(3MM 3/3

3800

35121108

2344

(3MMg 6/2

6300

85 113|15|4808

(3MM 3/4

3800

36 (41112

2547

(3MMg 6/3

6300

77 125154838

(3MM 3/5

3800

34127106

2344

(3MMg 6/4

6300

75 121]1,2|4454

(3MM 3/6

3800

39127108

2517

(3MMg 6/5

6300

8,7 1211154808

(MM 3/7

3800

3,6153(1,2

2547

(3MMg 6/6

6300

7,7 | 41115 (48338

[pumeyaHme:

Mpu yka3aHum non-
HOrO KoAa M3enus
(Hanpumep, (MM
1/1-12-8Tn42-300
YXN1,5) acrakaga bynet
CKOMMN/IEKTOBAHaA BCEMM
HeobX0AMMbIM MeTH3a-
MU, NIONIKaMH, CTOMKAMM,
NOTKAMM U KpblLKaMK

W ByaeT 9BnsTbCS 3a-
KOHYEHHbIM NPOAYKTOM
C AJIMHON CeKLMM

6 MeTpoB.

(3MM 3/8

3800

44113 (1,2

2457

(OMM 6/7

3800

6,6 | 2,118 3358

(OMM 3/9

3800

4612516

267,7

(OMMg 6/8

6300

7,7 | 27|12 (4454

(OMM 3/10

3800

4112111

245,7

(3MM 6/9

3800

7 12711813599

(OMM 3/11

3800

48121 (1,2

264,7

(OMMg 7/1

6300

10,2 (1,3 1,8 [522,3

(3MM 3/12

3800

46 (41]1,6

267,7

(OMMp 7/2

6300

9,7 {25119 (5253

(3MM 3/13

3800

4512711

264,7

COMMg 7/3

6300

10,6 12,1 | 1,8 |522,3

(3MM 3/14

3800

4655316

267,1

COMMp 7/4

6300

9,7 {41119 (5253

(OMMp 4/1

6300

46115108

346,5

COMMg 7/5

6300

91 (2,7]15 (4839

(3MMp 4/2

6300

51121108

346,5

(3MMg 7/6

6300

9,7 [553]19 (5253

(3MM 4/3

3800

52127112

280,9

C3MMg 7/7

6300

77 153115 (4869

(OMM 4/4

3800

53113115

280,9

(3MMg 8/1

6300

12 11321 | 635

(3MMg 4/5

6300

54127108

346,5

(3MMg 8/2

6300

118125 24| 638

COMM 4/6

3800

5712115

301,5

(3MMg 8/3

6300

125121121 | 635

(3MMg 4/7

6300

47125109

372,6

(OMMp 8/4

6300

11,8 (41| 2,4 | 638

(3MMg 4/8

6300

571131

369,6

(3MMg 8/5

6300

11 12,7 (1,8 15934

(3MMg 4/9

6300

3,712510,7

372,6

(3MMpg, 8/6

6300

128 (2,71 21| 635

(3MMn 4/10

6300

5,7(4,110,7

372,6

C3MMg 8/7

6300

11,8 (53] 2,4 | 638

BAXHO: Cratnyeckuit pacyeT BbINOSHEH B NPOrpaMMHOM KoMrnekce «Lira 9.4». o pesynbratam pacyeta onpe-
[leNeHbl PacyeTHbIe KOMOMHALMM YCUINI B INEMEHTAX KOHCTPYKLMIA CTOEK.
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KabenbHble 3cTakaapl. Jetanu.

(ToMKa 3CTaKafHas, MeTananyeckas, MHororpaHas (MM,

Monbop CToiKu.

Betpo- | - aropoii|  McnonbayeMbie onopbi Npu U3MEHEHUM WHPHHBI 10K, MM
Tun 3cTakaab! BOif S

paifon | PaVioH 200 | 300 | 400 | 500 | 600

lponet Mexay CToNKamMu 10 6 METPOB, KOHCTPY
BbICOTA CTOEK 3,8/6,3

KLIMM rOpseOLMHKOBaHbIE, KabenbHas Harpyska 30 Kr/M Ha NoToK,
MeTpa (00 3eMNM He MeHee 2,5 MeTpoB)

L

2500 min

| | 800

(MM 2/1

(MM 2/1

(MM 2/1

(MM 2/1

(MM 2/1

(3MMg 4/1

(OMMp 4/1

(OMMg 4/1

(OMMp 4/1

(3MMg 4/1

II'{ 1200

(MM 2/1

(MM 2/1

(GMM 2/1

(MM 2/1

(OMM 2/1

(3MMg 4/1

(OMMp 4/1

(3MMg 4/1

(OMMp 4/1

(3MMg 4/1

1| 1800

(MM 2/1

(MM 2/1

(OMM 2/1

(MM 2/1

N0 3anpocy

(3MMa 4/1

(3MMa 4/1

(3MMa 4/1

(3MMa 4/1

N0 3anpocy

2400

(MM 2/1

(OMM 2/1

Mo 3anpocy

no 3anpocy

Mo 3anpocy

(3MMg 4/1

(3MMa 4/1

Mo 3anpocy

N0 3anpocy

N0 3anpocy

V 13200

(OMM 2/1

(MM 2/1

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/1

(3MMn 4/1

Mo 3anpocy

N0 3anpocy

1o 3anpocy

v

4000

GGMM 2/1

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/1

10 3anpocy

Mo 3anpocy

N0 3anpocy

10 3anpocy

Vil no VIII

no 3anpocy

|| 800

(3GMM 2/2

(3MM 2/2

(3MM 2/12

(3GMM 2/2

(3GMM 2/2

(3MMg 4/8

(3MMp 4/8

(3MMg 4/8

(3MMp 4/8

(3MMp 4/8

II'{ 1200

(3GMM 2/2

(3MM 2/2

(3MM 2/12

(3GMM 2/2

(3MM 2/2

(3MMg 4/8

(3MMn 4/8

(3MMan 4/8

(3MMa 4/8

(3MMn 4/8

1| 1800

(3GMM 2/2

(3MM 2/2

(3MM 2/12

(3GMM 2/2

no 3anpocy

(3MMa 4/8

(3MMg 4/8

(3MMan 4/8

(3MMa 4/8

1o 3anpocy

2400

(MM 2/2

(3MM 2/2

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/8

(3MMg 4/8

Mo 3anpocy

N0 3anpocy

10 3anpocy

V 13200

(3MM 2/2

(3MM 2/2

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/8

(3MMn 4/8

no 3anpocy

no 3anpocy

N0 3anpocy

Vv

4000

(3MM 2/2

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/8

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vil no Vil

Mo 3anpocy

40
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NPOKABENDb

Tun actakappl

Betpo-
BOM
paioH

CHeroBo#
paioH

MCHOJ’IBYEMI:IE onopbl NpU USMEHEHUU LLUPUHDI JIOTKA, MM

200

| 300

| 400

500

600

| | 800

(MM 3/1

(OMM 3/1

(OMM 3/1

(MM 3/1

(OMM 3/1

(3MMg 6/1

(3MMg 6/1

(3MMg 6/1

(3MMg 6/1

(3MMa 6/1

{1200

(MM 3/1

(OMM 3/1

(OMM 3/1

(MM 3/1

(3MM 3/1

(3MMg 6/1

(3MMg 6/1

(3MMg 6/1

(OMMgp 6/1

(3MMg 6/1

11} 1800

(MM 3/1

(3MM 3/1

(OMM 3/1

(MM 3/1

Mo 3anpocy

(3MMg 6/1

(3MMg 6/1

(3MMg 6/1

(OMMp 6/1

no 3anpocy

V| 2400

(GMM 3/1

(3MM 3/1

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 6/1

(3MMp 6/1

no 3anpocy

N0 3anpocy

Mo 3anpocy

V {3200

(MM 3/1

(OMM 3/1

no 3anpocy

M0 3anpocy

Mo 3anpocy

(3MMn 6/1

(3MMp 6/1

no 3anpocy

N0 3anpocy

Mo 3anpocy

v

4000

(GMM 3/1

no 3anpocy

no 3anpocy

N0 3anpocy

Mo 3anpocy

(3MMn 6/1

Mo 3anpocy

N0 3anpocy

1o 3anpocy

Mo 3anpocy

Vil no VIII

no 3anpocy

| { 800

(3MM 3/8

(3MM 3/8

(3MM 3/8

(3MM 3/8

(3MM 3/8

(3MMg 6/2

(3MMgp 6/2

(3MMg 6/2

(3MMp 6/2

(3MMp 6/2

II'{1200

(3MM 3/8

(3MM 3/8

(3MM 3/8

(3MM 3/8

(3MM 3/8

(3MMg 6/2

(3MMg 6/2

(3MMg 6/2

(3MMg 6/2

(3MMp 6/2

1] 1800

(3MM 3/8

(3MM 3/8

(3MM 3/8

(3MM 3/8

Mo 3anpocy

(3MMg 6/2

(3MMn 6/2

(3MMg 6/2

(3MMg 6/2

Mo 3anpocy

V'] 2400

(3MM 3/8

(3MM 3/8

no 3anpocy

no 3anpocy

no 3anpocy

(3MMn 6/2

(3MMp 6/2

N0 3anpocy

1o 3anpocy

Mo 3anpocy

V [3200

(MM 3/8

(MM 3/8

no 3anpocy

no 3anpocy

no 3anpocy

(3MMn 6/2

(3MMn 6/2

N0 3anpocy

1o 3anpocy

Mo 3anpocy

VI [ 4000

(MM 3/8

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 6/2

Mo 3anpocy

N0 3anpocy

1o 3anpocy

Mo 3anpocy

Vil no VIII

no 3anpocy

Mo ocTanbHbIM BETPOBbIM paitoHaM V 1 VI faHHbIe NpefoCTaBNSIOTCA N0 3anpocy.

www.prokabel.pro 41



Tun 3cTakaabl

Betpo-
BOW
paioH

CHeroBo#
paioH

MCHOHbByEMbIe onopbl NpU USMEHEHUM LLUPUHDI 1IOTKA, MM

200

300

400

500

600

[ponet MeXay CTOMKaMK 10 6 METPOB, KOHCTPYKLMM rOpSYeOLIMHKOBaHbIe, KabenbHas Harpy3ka 30 Kr/M Ha NOTOK,

BbICOTA CTOEK 3,8/6,3 MeTpa (0o 3emu He MeHee 2,5 MeTpoB)

6m, T3

i

;ﬂm

1500
——
e

B

L

Al

2500 min

| | 800

(GMM 2/1

(GMM 2/1

(OMM 2/1

(3MM 2/5

(3MM 2/5

(3MMn 4/1

(3MMa 4/1

(3MMa 4/1

(3MMa 4/2

(3MMn 4/2

Il'[ 1200

(3MM 2/1

(OMM 2/1

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MMn 4/1

(3MMa 4/1

(3MMg 4/2

(3MMa 4/2

(3MMn 4/2

ll'{ 1800

(MM 2/1

(MM 2/1

C3MM 2/5

C3MM 2/5

no 3anpocy

(3MMa 4/1

(3MMg 4/1

(3MMa 4/2

(3MMa 4/2

Mo 3anpocy

IV | 2400

(MM 2/1

(3MM 2/5

(3MM 2/5

no 3anpocy

no 3anpocy

(3MMa 4/1

(3MMg 4/2

(3MMg 4/2

no 3anpocy

no 3anpocy

V| 3200

(MM 2/1

(MM 2/5

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/1

(3MMa 4/2

no 3anpocy

no 3anpocy

no 3anpocy

v

4000

GGMM 2/1

no 3anpocy

no 3anpocy

Mo 3anpocy

no 3anpocy

(3MMa 4/1

no 3anpocy

Mo 3anpocy

Mo 3anpocy

no 3anpocy

Vil no VI

N0 3anpocy

|| 800

(3GMM 2/2

(3MM 2/2

(3MM 2/2

(3MM 3/3

(3MM 3/3

(3MMan 4/8

(3MMa 4/8

(3MMan 4/8

(3MMg 5/2

(3MMg 5/2

II'[ 1200

(MM 2/2

(MM 2/2

(MM 3/3

(MM 3/3

(MM 3/3

(3MMa 4/8

(3MMg 4/8

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

I1'{ 1800

(3MM 2/2

(MM 3/3

(MM 3/3

(MM 3/3

no 3anpocy

(3MMa 4/8

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

no 3anpocy

IV { 2400

(MM 2/2

(MM 3/3

(MM 3/3

no 3anpocy

no 3anpocy

(3MMan 4/8

(3MMg 5/2

(3MMg 5/2

no 3anpocy

no 3anpocy

V13200

(3MM 2/2

(3MM 3/3

no 3anpocy

no 3anpocy

N0 3anpocy

(3MMa 4/8

(3MMg 5/2

no 3anpocy

no 3anpocy

no 3anpocy

Vv

4000

(3GMM 2/2

no 3anpocy

N0 3anpocy

Mo 3anpocy

N0 3anpocy

(3MMp 4/8

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

VIl no VI

1o 3anpocy
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NPOKABENDb

Tun 3cTakaapl

Betpo-
BOM
paioH

CHeroBoit
paioH

MCI'IOJIbByEMbIe onopbl Npu U3MEHEHUH WWUPUHDI JIOTKA, MM

200

300

400

500

600

| | 800

(MM 3/1

(MM 3/1

(3MM 3/10

(OMM 3/10

(3MM 3/10

(3MMg 6/1

(3MMa 6/1

(3MMp 6/4

(3MMp 6/4

(3MMg 6/4

II'{ 1200

(OMM 3/1

(MM 3/1

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MMg 6/1

(3MMa 6/1

(3MMg 6/4

(3MMp 6/4

(3MMg 6/4

1| 1800

(OMM 3/1

(3MM 3/10

(3MM 3/10

(3MM 3/10

10 3anpocy

(3MMg 6/1

(OMMp 6/4

(3MMg 6/4

(3MMp, 6/4

no 3anpocy

IV { 2400

(OMM 3/1

(3MM 3/10

(3MM 3/10

N0 3anpocy

1o 3anpocy

(MM 6/1

(OMMp 6/4

(3MMg 6/4

no 3anpocy

no 3anpocy

V13200

(OMM 3/1

(3GMM 3/10

1o 3anpocy

1o 3anpocy

1o 3anpocy

(MM 6/1

COMMp 6/4

no 3anpocy

no 3anpocy

no 3anpocy

VI | 4000

(3MM 3/1

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 6/1

no 3anpocy

N0 3anpocy

no 3anpocy

N0 3anpocy

Vil mo VIII

Mo 3anpocy

| | 800

(3MM 3/8

(3MM 3/8

(3MM 3/8

(OMM 3/11

(MM 3/11

(3MMg 6/2

(3MMg 6/2

(3MMg 6/2

(3MMg 6/5

C3MMa 6/5

II'[ 1200

(3MM 3/8

(3MM 3/8

(OMM 3/11

(OMM 3/11

(OMM 3/11

(3MMg 6/2

(3MMp 6/2

(3MMp 6/5

(3MMg 6/5

(3MMp 6/5

l'{ 1800

(3MM 3/8

(GGMM 3/11

(MM 3/11

(OMM 3/11

1o 3anpocy

(3MMg 6/2

(3MMp 6/5

(3MMg 6/5

(3MMg 6/5

no 3anpocy

IV { 2400

(3MM 3/8

(3MM 3/11

(GMM 3/11

N0 3anpocy

no 3anpocy

(3MMg 6/2

(3MMp 6/5

(3MMp 6/5

no 3anpocy

no 3anpocy

V13200

(3MM 3/8

(GMM 3/11

no 3anpocy

M0 3anpocy

no 3anpocy

(3MMn 6/2

(3MMa 6/5

no 3anpocy

1o 3anpocy

no 3anpocy

VI | 4000

(3MM 3/8

Mo 3anpocy

M0 3anpocy

M0 3anpocy

10 3anpocy

(3MMn 6/2

Mo 3anpocy

no 3anpocy

N0 3anpocy

Mo 3anpocy

Vil o VIII

no 3anpocy

Mo ocTanbHbIM BeTpOBbIM paroHam V u VI gaHHble npefoCTaBAATCS No 3anpocy.
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Tun 3cTaKkaabl

Betpo-
BOW
paioH

CHeroBo#
paiioH

MCI'IOJIbBy&MbIe onopbl NpU USMEHEHUM WWUPUHDI IOTKA, MM

200

300

400

500

600

MponeT Mexay CTOiKaMu S0 6 METPOB, KOHCTPYKLLMW rOPSHEOLIMHKOBAHbIE, KabenbHas Harpyska 30 Kr/M Ha N0ToK,
BbICOTA CTOeK 3,8/6,3 MeTpa (10 3eMnu He MeHee 2,5 MeTpoB)

1500

alInN

2500 min

| | 800

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MMg 4/2

(3MMa 4/2

(3MMg 4/2

(3MMg 4/2

(3MMa 4/2

II'{ 1200

(MM 2/5

(3MM 2/5

(3MM 2/5

(MM 2/5

(MM 2/5

(3MMp 4/2

(3MMg 4/2

(3MMp 4/2

(3MMg 4/2

(3MMg 4/2

1] 1800

(3MM 2/5

(3MM 2/5

(3MM 2/5

1o 3anpocy

N0 3anpocy

(3MMa 4/2

(3MMgn 4/2

(3MMa 4/2

N0 3anpocy

no 3anpocy

IV'| 2400

(3MM 2/5

(3MM 2/5

Mo 3anpocy

N0 3anpocy

no 3anpocy

(3MMp 4/2

(3MMg 4/2

no 3anpocy

no 3anpocy

no 3anpocy

V13200

(3MM 2/5

no 3anpocy

Mno 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/2

N0 3anpocy

Mo 3anpocy

N0 3anpocy

no 3anpocy

v

4000

(3MM 2/5

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/2

no 3anpocy

10 3anpocy

no 3anpocy

no 3anpocy

Vil o VIII

no 3anpocy

| | 800

(3MM 3/3

(3MM 3/3

(3MM 3/3

(MM 3/3

(MM 3/3

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

111200

(3MM 3/3

(OMM 3/3

(3MM 3/3

(MM 3/3

(MM 3/3

(3MMa 5/2

(3MMg 5/2

(3MMa 5/2

(3MMg 5/2

(3MMg 5/2

I11'] 1800

(MM 3/3

(MM 3/3

(MM 3/3

(MM 3/3

no 3anpocy

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

no 3anpocy

V| 2400

(3MM 3/3

(MM 3/3

1o 3anpocy

no 3anpocy

Mo 3anpocy

(3MMg 5/2

(3MMg 5/2

1o 3anpocy

no 3anpocy

Mo 3anpocy

V [3200

(3MM 3/3

Mo 3anpocy

M0 3anpocy

no 3anpocy

Mo 3anpocy

(3MMg 5/2

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

VI [ 4000

(3MM 3/3

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 5/2

Mo 3anpocy

1o 3anpocy

Mo 3anpocy

Mo 3anpocy

Vil 'no VIII

Mo 3anpocy

44

+7 (343) 27-000-05




NPOKABENDb

Tun 3cTaKkaabl

Betpo-
BOW
paiioH

CHeroBoW
paiioH

MCI'IOJIbBy&MbIe onopbl NpU U3MEHEHUM WWUPUHDI IOTKA, MM

200

300

400

500

600

800

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MMn 6/4

(3MMn 6/4

(3MMn 6/4

(3MMn 6/4

(3MMn 6/4

1200

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MMp 6/4

(3MMg 6/4

(3MMg 6/4

(3MMg 6/4

(3MMp 6/4

1800

(OMM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

N0 3anpocy

(OMMp 6/4

(3MMg 6/4

(OMMp 6/4

(3MMg 6/4

no 3anpocy

2400

(3MM 3/10

(3MM 3/10

Mo 3anpocy

M0 3anpocy

no 3anpocy

(3MMn 6/4

(3MMn 6/4

Mo 3anpocy

N0 3anpocy

no 3anpocy

3200

(3MM 3/10

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMn 6/4

no 3anpocy

no 3anpocy

Mo 3anpocy

no 3anpocy

v

4000

(3MM 3/10

Mo 3anpocy

Mo 3anpocy

N0 3anpocy

no 3anpocy

(OMMp 6/4

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

ViI

no VIII

no 3anpocy

800

(MM 3/11

(OMM 3/11

(MM 3/11

(OMM 3/11

(OMM 3/11

(3MMg 6/5

(3MMg 6/5

(3MMp 6/5

(3MMg 6/5

(3MMg 6/5

1200

(MM 3/11

(OMM 3/11

(GMM 3/11

(OMM 3/11

(OMM 3/11

C3MMa 6/5

(3MMa 6/5

C3MMa 6/5

(3MMg 6/5

(3MMg 6/5

1800

(MM 3/11

(OMM 3/11

(MM 3/11

(OMM 3/11

no 3anpocy

(OMMg 6/5

(3MMg 6/5

(OMMg 6/5

(3MMg 6/5

No 3anpocy

2400

(OMM 3/11

(OMM 3/11

N0 3anpocy

no 3anpocy

no 3anpocy

(3MMg 6/5

(3MMg 6/5

no 3anpocy

no 3anpocy

no 3anpocy

3200

(OMM 3/11

Mo 3anpocy

1o 3anpocy

Mo 3anpocy

Mo 3anpocy

(3MMa 6/5

Mo 3anpocy

N0 3anpocy

no 3anpocy

Mo 3anpocy

Vi

4000

(OMM 3/11

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 6/5

Mo 3anpocy

1o 3anpocy

Mo 3anpocy

Mo 3anpocy

Vi

no VIII

no 3anpocy

Mo ocTanbHbIM BeTPOBLIM paiioHaM V 1 VI faHHble NpefoCTaBASIOTCS N0 3anpocy.
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Tun acTakappl

Betpo-
BOM
paioH

CHeroBo#
paioH

MCHOJIb3yeMbIe onopbl NpU USMEHEHUM WWUPUHDI 1IOTKA, MM

200

300

400

500

600

[poneT Mexay CToiKamMu 40 6 METPOB, KOHCTPYKLIMU FOPSHEOLIMHKOBAHbIE, kabenbHas Harpyska 30 Kr/M Ha NoToK,
BbICOTA CTOEK 3,8/6,3 MeTpa (L0 3emiu He MeHee 2,5 MeTpoB)

800

L

2500 min

| | 800

(OMM 2/1

(GMM 2/1

(OMM 2/1

GMM 2/1

(3MM 2/5

(3MMa 4/1

(3MMa 4/1

(3MMa 4/1

(OMMa 4/1

(3MMa 4/2

II'{ 1200

(OMM 2/1

(OMM 2/1

(OMM 2/1

(3MM 2/5

(3MM 2/5

(3MMa 4/1

(3MMa 4/1

(3MMa 4/1

(3MMa 4/2

(3MMa 4/2

1| 1800

(MM 2/1

(MM 2/1

(MM 2/5

(3MM 2/5

no 3anpocy

(3MMa 4/1

(3MMg 4/1

(3MMn 4/2

(3MMa 4/2

Mo 3anpocy

IV'| 2400

(MM 2/1

GMM 2/1

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/1

(3MMg 4/1

N0 3anpocy

no 3anpocy

Mo 3anpocy

V {3200

(MM 2/1

(MM 2/1

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/1

(3MMg 4/1

no 3anpocy

no 3anpocy

no 3anpocy

VI | 4000

(MM 2/1

no 3anpocy

N0 3anpocy

no 3anpocy

Mo 3anpocy

(3MMg 4/1

no 3anpocy

10 3anpocy

10 3anpocy

Mo 3anpocy

Vil no VIII

10 3anpocy

| | 800

(3MM 2/12

(3GMM 2/2

(3MM 2/2

(3MM 2/12

(3MM 3/3

(3MMan 4/8

(3MMa 4/8

(3MMn 4/8

(3MMan 4/8

(3MMg 5/2

II'{ 1200

(MM 2/2

(MM 2/2

(3MM 2/2

(OMM 3/3

C3MM 2/5

(3MMa 4/8

(3MMa 4/8

(3MMn 4/8

(3MMg 5/2

(3MMg 4/2

l1l'| 1800

(MM 2/2

(MM 2/2

(3MM 3/3

(3MM 3/3

no 3anpocy

(3MMg 4/8

(3MMg 4/8

(3MMg 5/2

(3MMa 5/2

no 3anpocy

V'] 2400

(3MM 2/2

(3MM 2/2

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/8

(3MMg 4/8

10 3anpocy

Mo 3anpocy

no 3anpocy

V [ 3200

(3MM 2/2

(3GMM 2/2

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/8

(3MMg 4/8

no 3anpocy

no 3anpocy

no 3anpocy

v

4000

(3MM 2/2

N0 3anpocy

no 3anpocy

Mo 3anpocy

no 3anpocy

(3MMg 4/8

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vil 'no VIII

1o 3anpocy
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NPOKABENDb

Tun 3cTaKkaabl

Betpo-
BOM
paioH

CHeroBo#
paioH

MCHOJIbByEMbIe onopbl Npu U3MEHEHUM WWUPUHDI JIOTKA, MM

200

300

400

500

600

| { 800

(MM 3/1

(MM 3/1

(MM 3/1

(MM 3/1

(3MM 3/10

(3MMg 6/1

(3MMg 6/1

(3MMa 6/1

(3MMg 6/1

(3MMp 6/4

1111200

(MM 3/1

(OMM 3/1

(OMM 3/1

(OMM 3/10

(3MM 3/10

(3MMg 6/1

(3MMg 6/1

(3MMa 6/1

(3MMg 6/4

(3MMp 6/4

11} 1800

(OMM 3/1

(MM 3/1

(3MM 3/10

(OMM 3/10

no 3anpocy

(3MMg 6/1

(3MMg 6/1

(3MMg 6/4

(3MMg 6/4

no 3anpocy

IV'| 2400

(OMM 3/1

(OMM 3/1

Mo 3anpocy

Mo 3anpocy

N0 3anpocy

(3MMg 6/1

(3MMg 6/1

no 3anpocy

no 3anpocy

no 3anpocy

V [3200

(OMM 3/1

(MM 3/1

Mo 3anpocy

no 3anpocy

N0 3anpocy

(3MMg 6/1

(3MMp 6/1

no 3anpocy

no 3anpocy

no 3anpocy

v

4000

(OMM 3/1

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 6/1

no 3anpocy

Mo 3anpocy

no 3anpocy

N0 3anpocy

Vil o VIII

Mo 3anpocy

| | 800

(3MM 3/8

(OMM 3/8

(3MM 3/8

(3MM 3/8

(OMM 3/11

(3MMg 6/2

(3MMa 6/2

(3MMg 6/2

(3MMg 6/2

(3MMg 6/5

1] 1200

(3MM 3/8

(3MM 3/8

(3MM 3/8

(OMM 3/11

(OMM 3/11

(3MMg 6/2

(3MMp 6/2

(3MMp 6/2

(3MMg 6/5

(3MMg 6/5

I11'] 1800

(3MM 3/8

(3MM 3/8

(OMM 3/11

(OMM 3/11

1o 3anpocy

(3MMg 6/2

(3MMp 6/2

(3MMg 6/5

(3MMg 6/5

no 3anpocy

V| 2400

(3MM 3/8

(3MM 3/8

No 3anpocy

no 3anpocy

N0 3anpocy

(3MMg 6/2

(3MMp 6/2

no 3anpocy

no 3anpocy

no 3anpocy

V [3200

(3MM 3/8

(3MM 3/8

no 3anpocy

no 3anpocy

M0 3anpocy

(3MMn 6/2

(3MMa 6/2

no 3anpocy

N0 3anpocy

N0 3anpocy

Vv

4000

(3MM 3/8

Mo 3anpocy

no 3anpocy

N0 3anpocy

M0 3anpocy

(3MMn 6/2

Mo 3anpocy

Mo 3anpocy

no 3anpocy

10 3anpocy

Vil o VIII

no 3anpocy

Mo ocTanbHbIM BeTPOBbIM paroHam V u VI gaHHble npefoCcTaBAATCS Nno 3anpocy.
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Tun acTakappl

Betpo-
BOM
paioH

CHeroBo#
paioH

MCHOJIb3yeMbIe onopbl NpU USMEHEHUM WWUPUHDI 1IOTKA, MM

200

300

400

500

600

[poneT Mexay CToiKamMu 40 6 METPOB, KOHCTPYKLIMU FOPSHEOLIMHKOBAHbIE, kabenbHas Harpyska 30 Kr/M Ha NoToK,
BbICOTA CTOEK 3,8/6,3 MeTpa (L0 3emiu He MeHee 2,5 MeTpoB)

L

2500 min

| | 800

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MMa 4/2

(3MMa 4/2

(3MMa 4/2

(3MMn 4/2

(3MMa 4/2

II'{1200

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MM 2/5

(3MM 3/5

(3MMa 4/2

(3MMa 4/2

(3MMan 4/2

(3MMg 4/2

(3MMg 4/5

1| 1800

(MM 2/5

(MM 2/5

(MM 2/5

no 3anpocy

no 3anpocy

(3MMn 4/2

(3MMa 4/2

(3MMn 4/2

Mo 3anpocy

N0 3anpocy

V| 2400

C3MM 2/5

(3MM 2/5

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/2

(3MMa 4/2

1o 3anpocy

no 3anpocy

no 3anpocy

V [ 3200

(3MM 2/5

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/2

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

VI'| 4000

(3MM 2/5

no 3anpocy

N0 3anpocy

no 3anpocy

N0 3anpocy

(3MMg 4/2

no 3anpocy

M0 3anpocy

no 3anpocy

Mo 3anpocy

Vil 'no VIII

1o 3anpocy

|| 800

(3MM 3/3

(3MM 3/3

(3MM 3/3

(3MM 3/3

(3MM 3/3

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

II'{ 1200

(MM 3/3

(MM 3/3

(MM 3/3

(MM 3/3

(MM 3/6

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

(3MMg 5/2

(3MMg 5/3

1| 1800

(MM 3/3

(3MM 3/3

(3MM 3/3

no 3anpocy

no 3anpocy

(3MMg 5/2

(3MMg 5/2

(3MMa 5/2

no 3anpocy

no 3anpocy

V'] 2400

(MM 3/3

(3MM 3/3

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 5/2

(3MMg 5/2

10 3anpocy

Mo 3anpocy

M0 3anpocy

V [ 3200

(3MM 3/3

N0 3anpocy

no 3anpocy

no 3anpocy

N0 3anpocy

(3MMg 5/2

no 3anpocy

no 3anpocy

Mo 3anpocy

no 3anpocy

v

4000

(3MM 3/3

1o 3anpocy

no 3anpocy

no 3anpocy

10 3anpocy

(3MMg 5/2

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vil 'no VIII

no 3anpocy
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NPOKABENDb

Tun 3cTaKkaabl

Betpo-
BOM
paioH

CHeroBo#
paioH

Mcnonb3yemble onopbl Npu M3MEHEHWM WHMPUHBI IOTKA, MM

200

300

400

500

600

800

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MMn 6/4

(3MMn 6/4

(3MMn 6/4

(3MMp 6/4

(3MMa 6/4

1200

(3MM 3/10

(3MM 3/10

(3GMM 3/10

(3MM 3/10

(3MM 3/13

(3MMp 6/4

(3MMp 6/4

(3MMg 6/4

(3MMg 6/4

(3MMa 6/8

1800

(3MM 3/10

(3MM 3/10

(OMM 3/10

no 3anpocy

no 3anpocy

(3MMgp, 6/4

C3MMg 6/4

(3MMg 6/4

no 3anpocy

1o 3anpocy

2400

(3MM 3/10

(3MM 3/10

Mo 3anpocy

N0 3anpocy

1o 3anpocy

(3MMg 6/4

(OMMp 6/4

no 3anpocy

no 3anpocy

no 3anpocy

3200

(3MM 3/10

no 3anpocy

Mo 3anpocy

1o 3anpocy

Mo 3anpocy

(3MMg 6/4

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

v

4000

(3MM 3/10

no 3anpocy

no 3anpocy

N0 3anpocy

Mo 3anpocy

(3MMg 6/4

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

ViI

no VIII

Mo 3anpocy

800

(OMM 3/11

(OMM 3/11

(OMM 3/11

(OMM 3/11

(GMM 3/11

(3MMg 6/5

C3MMa 6/5

(3MMg 6/5

C3MMa 6/5

C3MMa 6/5

1200

(OMM 3/11

(GMM 3/11

(OMM 3/11

(OMM 3/11

(3MM 4/3

(3MMg 6/5

(3MMp 6/5

(3MMg 6/5

(3MMp 6/5

CGOMMp 7/5

1800

(OMM 3/11

(GGMM 3/11

(OMM 3/11

no 3anpocy

Mo 3anpocy

(3MMg 6/5

(3MMg 6/5

(3MMg 6/5

no 3anpocy

no 3anpocy

2400

(OMM 3/11

(MM 3/11

N0 3anpocy

no 3anpocy

Mo 3anpocy

(3MMg 6/5

(3MMg 6/5

no 3anpocy

no 3anpocy

no 3anpocy

3200

(OMM 3/11

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 6/5

Mo 3anpocy

no 3anpocy

Mo 3anpocy

no 3anpocy

Vv

4000

(MM 3/11

Mo 3anpocy

no 3anpocy

Mo 3anpocy

Mo 3anpocy

C3MMa 6/5

Mo 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vii

no VIII

no 3anpocy

Mo octanbHbIM BeTpOBbIM paoHam V u VI gaHHble npefoCcTaBAATCS o 3anpocy.
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Tun 3cTakaabl

Betpo-
BOW
paWoH

CHe-
roBoM
paioH

Ucnonb3yeMmble onopbl NpU U3MEHEHWM LWMPUHBI IOTKA, MM

200

300

400

500

600

Mponet Mexay CToKaMm A0 6 MeTPOB, KOHCTPYKLMM FOPSHEOLIMHKOBaHbIE, KabenbHas Harpyska 30 Kr/M Ha noTok,
BbICOTA CTOEK 3,8/6,3 MeTpa (Lo 3eMu He MeHee 2,5 MeTpoB)

1500

AL

2500 min

| | 800

(3MM 3/5

(3MM 3/5

(3MM 3/5

(3MM 3/5

(MM 3/5

(3MMa 4/5

(3MMn 4/5

(3MMn 4/5

(3MMa 4/5

(3MMa 4/5

'] 1200

(3MM 3/5

(3MM 3/5

(3MM 3/5

(3MM 3/5

(MM 3/5

(3MMg 4/5

(3MMg 4/5

(3MMg 4/5

(3MMg 4/5

(3MMg 4/5

ll'{ 1800

(3MM 3/5

(3MM 3/5

(3MM 3/5

no 3anpocy

no 3anpocy

(3MMp 4/5

(3MMg 4/5

(3MMg 4/5

Mo 3anpocy

1o 3anpocy

IV { 2400

(OMM 3/5

(MM 3/5

no 3anpocy

no 3anpocy

no 3anpocy

(OMMg 4/5

(3MMg 4/5

Mo 3anpocy

Mo 3anpocy

10 3anpocy

V13200

(OMM 3/5

(MM 3/5

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/5

(3MMg 4/5

no 3anpocy

no 3anpocy

no 3anpocy

v

4000

(3MM 3/5

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 4/5

N0 3anpocy

no 3anpocy

Mo 3anpocy

M0 3anpocy

Vil no VIl

N0 3anpocy

| | 800

(3MM 3/6

(3MM 3/6

(3MM 3/6

(3MM 3/6

(3MM 3/6

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

111 1200

(OMM 3/6

(MM 3/6

(MM 3/6

(MM 3/6

(MM 3/6

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

I1l'{ 1800

(MM 3/6

(MM 3/6

(MM 3/6

no 3anpocy

no 3anpocy

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

no 3anpocy

no 3anpocy

IV { 2400

(MM 3/6

(MM 3/6

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 5/3

(3MMa 5/3

no 3anpocy

no 3anpocy

no 3anpocy

V13200

(3MM 3/6

(3MM 3/6

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 5/3

(3MMg 5/3

no 3anpocy

no 3anpocy

M0 3anpocy

v

4000

(3MM 3/6

N0 3anpocy

no 3anpocy

Mo 3anpocy

no 3anpocy

(3MMa 5/3

no 3anpocy

no 3anpocy

Mo 3anpocy

no 3anpocy

Vil no VI

10 3anpocy
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NPOKABENDb

Tun 3cTakaapl

Betpo-
BOM
paitoH

CHe-
roBoi
paWoH

Mcnonb3yemble onopbl Npu M3MEHEHWM WHMPUHBI IOTKA, MM

200

300

400

500

600

| | 800

(3MM 3/13

(3MM 3/13

(OMM 3/13

(3MM 3/13

(OMM 3/13

(3MMg 6/8

(3MMg 6/8

(3MMg 6/8

(3MMg 6/8

(3MMg 6/8

II'{ 1200

(OMM 3/13

(3MM 3/13

(OMM 3/13

(OMM 3/13

(OMM 3/13

(3MMg 6/8

(3MMg 6/8

(3MMg 6/8

(3MMg 6/8

(3MMg 6/8

1] 1800

(3MM 3/13

(3MM 3/13

(OMM 3/13

N0 3anpocy

no 3anpocy

(3MMg 6/8

(3MMa 6/8

(3MMg 6/8

no 3anpocy

no 3anpocy

IV { 2400

(3MM 3/13

(3MM 3/13

Mo 3anpocy

N0 3anpocy

Mo 3anpocy

(3MMg 6/8

(3MMp 6/8

no 3anpocy

no 3anpocy

no 3anpocy

V13200

(3MM 3/13

(3MM 3/13

1o 3anpocy

N0 3anpocy

Mo 3anpocy

(3MMg 6/8

(3MMp 6/8

no 3anpocy

no 3anpocy

no 3anpocy

Vv

4000

(3MM 3/13

no 3anpocy

10 3anpocy

N0 3anpocy

No 3anpocy

(3MMg 6/8

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vi mo VIlI

no 3anpocy

| | 800

(OMM 4/3

(OMM 4/3

(3MM 4/3

(3MM 4/3

(3MM 4/3

(3MMa 7/5

C3MMa 7/5

(3MMa 7/5

(3MMa 7/5

(3MMa 7/5

{1200

(3MM 4/3

(OMM 4/3

(3MM 4/3

(3MM 4/3

(3MM 4/3

C3MMg 7/5

CGOMMp 7/5

C3MMg 7/5

C3MMg 7/5

CGOMMg 7/5

1l { 1800

(3MM 4/3

(3MM 4/3

(3MM 4/3

1o 3anpocy

Mo 3anpocy

C3MMg 7/5

CGOMMp 7/5

CGOMMp 7/5

no 3anpocy

no 3anpocy

IV { 2400

(3MM 4/3

(3MM 4/3

N0 3anpocy

1o 3anpocy

Mo 3anpocy

C3MMg 7/5

CGOMMa 7/5

no 3anpocy

no 3anpocy

no 3anpocy

V13200

(3MM 4/3

(3MM 4/3

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 7/5

C3MMa 7/5

no 3anpocy

N0 3anpocy

no 3anpocy

Vv

4000

(3MM 4/3

Mo 3anpocy

M0 3anpocy

M0 3anpocy

no 3anpocy

(3MMa 7/5

Mo 3anpocy

no 3anpocy

1o 3anpocy

no 3anpocy

Vil mo VIII

no 3anpocy

Mo ocTanbHbIM BeTPOBbIM paoHam V u VI gaHHble npefoCTaBAATCS Mo 3anpocy.
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Tun 3cTakaabl

Betpo-
BOW
paioH

CHe-
roBOM
paioH

MCHOJIb3VEMbIe onopbl NpU USMEHEHUM LLUPUHDI IOTKA, MM

200

300

400

500

600

[ponet MeXAy CTOMKaMM 10 6 METPOB, KOHCTPYKLMM rOpSYeOLIMHKOBaHbIE, KabenbHas Harpy3ka 30 Kr/M Ha NOTOK,
BbICOTA CTOEK 3,8/6,3 MeTpa (L0 3eMiu He MeHee 2,5 MeTpoB)

1

1IN

=

(

|| 800

(GMM 1/2

(GMM 1/2

(GMM 1/2

(GMM 1/2

(GMM 1/2

(3MMg 4/10

(3MMp 4/10

(3MMg 4/10

(3MMn 4/10

(3MMp 4/10

1111200

(GMM 1/2

(GMM 1/2

(GMM 1/2

(GMM 1/2

(GMM 1/2

(3MMg 4/10

(3MMp 4/10

(3MMn 4/10

(3MMg 4/10

(3MMg 4/10

[11{1800

(MM 1/2

(MM 1/2

(MM 1/2

(MM 1/2

no 3anpocy

(3MMg 4/10

(3MMg 4/10

(3MMg 4/10

(3MMg 4/10

1o 3anpocy

IV {2400

(MM 1/2

(MM 1/2

(MM 1/2

no 3anpocy

no 3anpocy

(3MMg 4/10

(3MMg 4/10

(3MMg 4/10

no 3anpocy

N0 3anpocy

V153200

(MM 1/2

(MM 1/2

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/10

(3MMg 4/10

no 3anpocy

no 3anpocy

no 3anpocy

V14000

(GMM 1/2

N0 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/10

Mo 3anpocy

no 3anpocy

no 3anpocy

N0 3anpocy

VIl no VIII

Mo 3anpocy

| | 800

(3MM 2/6

(3MM 2/6

(3MM 2/6

(3MM 2/6

(3MM 2/6

(3MMa 4/12

(3MMg 4/12

(3MMa 4/12

(3MMa 4/12

(3MMg 4/12

1111200

(3MM 2/6

(3MM 2/6

(3MM 2/6

(MM 2/6

(MM 2/6

(3MMg 4/12

(3MMg 4/12

(3MMa 4/12

(3MMg 4/12

(3MMg 4/12

11{1800

(3MM 2/6

(MM 2/6

(3MM 2/6

(3MM 2/6

no 3anpocy

(3MMg 4/12

(3MMg 4/12

(3MMg 4/12

(3MMg 4/12

no 3anpocy

V{2400

(3MM 2/6

(3MM 2/6

(3MM 2/6

no 3anpocy

no 3anpocy

(3MMg 4/12

(3MMg 4/12

(3MMg 4/12

Mo 3anpocy

N0 3anpocy

V13200

(3MM 2/6

(3MM 2/6

Mo 3anpocy

Mo 3anpocy

no 3anpocy

(3MMg 4/12

(3MMg 4/12

no 3anpocy

no 3anpocy

no 3anpocy

VI {4000

(3MM 2/6

N0 3anpocy

Mo 3anpocy

Mo 3anpocy

no 3anpocy

(3MMp 4/12

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

VIl no VIII

Mo 3anpocy
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NPOKABENDb

Tun 3cTakaapl

Betpo-
BOM
paioH

CHe-
roBoM
paiioH

MCHOﬂbBVEMbIe onopbl Npu U3MEHEHUH WWUPUHDI JIOTKA, MM

200

300

400

500

600

| | 800

(MM 2/7

(MM 2/7

(MM 2/7

(MM 2/7

(MM 2/7

(3MMa 5/6

(3MMg 5/6

(3MMa 5/6

(3MMa 5/6

(3MMg 5/6

1111200

(3MM 2/7

(3MM 2/7

(OMM 2/7

(3MM 2/7

(3MM 2/7

(3MMg 5/6

(3MMg 5/6

(3MMa 5/6

(3MMg 5/6

(3MMg 5/6

11{1800

(3MM 2/7

(3MM 2/7

(OMM 2/7

(3MM 2/7

Mo 3anpocy

(3MMg 5/6

(3MMg 5/6

(3MMg 5/6

(3MMa 5/6

no 3anpocy

V{2400

(3MM 2/7

(3MM 2/7

(MM 2/7

no 3anpocy

Mo 3anpocy

(3MMg 5/6

(3MMg 5/6

(3MMg 5/6

no 3anpocy

no 3anpocy

V13200

(3MM 2/7

(3MM 2/7

1o 3anpocy

no 3anpocy

Mo 3anpocy

(3MMg 5/6

(3MMg 5/6

no 3anpocy

no 3anpocy

no 3anpocy

V114000

(3MM 2/7

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 5/6

Mo 3anpocy

N0 3anpocy

no 3anpocy

Mo 3anpocy

VIl no VIII

10 3anpocy

|| 800

(OMM 3/4

(OMM 3/4

(OMM 3/4

(OMM 3/4

(OMM 3/4

(3MMa 6/6

(3MMa 6/6

(3MMg 6/6

(3MMa 6/6

(3MMa 6/6

1111200

(OMM 3/4

(OMM 3/4

(3MM 3/4

(OMM 3/4

(OMM 3/4

(3MMp 6/6

(3MMp, 6/6

(3MMg 6/6

(3MMp 6/6

(3MMg 6/6

I11{ 1800

(OMM 3/4

(OMM 3/4

(OMM 3/4

(3MM 3/4

no 3anpocy

(3MMp 6/6

(3MMg 6/6

(3MMg 6/6

(3MMg 6/6

no 3anpocy

V{2400

(OMM 3/4

(OMM 3/4

(3MM 3/4

N0 3anpocy

no 3anpocy

(3MMp 6/6

(3MMp 6/6

(3MMg 6/6

no 3anpocy

no 3anpocy

V13200

(3MM 3/4

(OMM 3/4

Mo 3anpocy

Mo 3anpocy

no 3anpocy

(3MMn 6/6

(3MMa 6/6

N0 3anpocy

1o 3anpocy

N0 3anpocy

V114000

(OMM 3/4

M0 3anpocy

N0 3anpocy

M0 3anpocy

M0 3anpocy

(3MMn 6/6

no 3anpocy

no 3anpocy

10 3anpocy

1o 3anpocy

VIl no VIII

no 3anpocy

Mo ocTanbHbIM BETPOBbIM paiioHaM V v VI AaHHble NpefoCTaBAATCA MO 3anpocy.
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Tun 3cTakaabl

Betpo-
BOM
paioH

CHeroBoit
paioH

MCHOJIbByEMbIe onopbl Npu U3MEHEHUH WWUPUHDI JIOTKA, MM

200

300

400

500

600

[ponet MeXay CTOMKaMu 10 8 METPOB, KOHCTPYKLMM rOpSUYeOLMHKOBaHbIE, KabenbHas Harpy3ka 30 Kr/M Ha NOTOK,
BbICOTA CTOEK 3,8/6,3 MeTpa (L0 3emiu He MeHee 2,5 MeTpoB)

800

2500 min

(GMM 2/1 | (GMM 2/1 | (GMM 2/5 | (BMM 2/5 | (MM 2/5
o (3MMg 4/1|C3MMp 4/1 [ (OMMg 4/2 [(3MMg 4/2 | C3MMp, 4/2
(OMM 2/1 | (3MM 2/5 | C3MM 2/5 | C3MM 2/5 | no 3anpocy
o (3MMg 4/1|C3MMg 4/2 | (3MMg 4/2 | (3MMg 4/2 | no 3anpocy
(3MM 2/1 | C3MM 2/5 | no 3anpocy | no 3anpocy | no 3anpocy
1500 (3MMg 4/1|(5MMg 4/2 | no 3anpocy | no 3anpocy | no 3anpocy
(3MM 2/1 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
IV | 2400
(3MMg 4/1| no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
Vo VI no 3anpocy
(GMM 2/2 | (GMM 2/2 | (GMM 3/3 | (MM 3/3 | (3MM 3/3
" (3MMg 4/8 | (3MMg 4/8 | C3MMg 5/2 [ C3MMg 5/2 | (3MMg 5/2
(OMM 2/2 | (GMM 3/3 | (3MM 3/3 | (3MM 3/3 | no 3anpocy
ol (3MMg 4/8 | (3MMg 5/2 | (3MMg 5/2 [C3MMg, 5/2 | no 3anpocy
Il (3MM 2/2 | (C3MM 3/3 | no 3anpocy | no 3anpocy | no 3anpocy
1500 (3MMg 4/8 | C3MMg 5/2 | no 3anpocy | no 3anpocy | no 3anpocy
(5MM 2/2 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
IV | 2400
(3MMg 4/8 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
Vo VI no 3anpocy
(OMM 3/1 | (3MM 3/1 [C3MM 3/10 | (3MM 3/10| C3MM 3/10
" (3MMg 6/1| (3MMg 6/1| COMMg 6/4 | (OMMg 6/4 | (OMMp 6/4
(3MM 3/1 | (3MM 3/10| C3MM 3/10 [ C3MM 3/10| no 3anpocy
o (3MMg 6/1| (OMMg 6/4 | (IMMg 6/4 [ CIMML, 6/4 | no 3anpocy
[l (3MM 3/1 [(C3MM 3/10| no 3anpocy | no 3anpocy | no 3anpocy
1509 (3MMg 6/1|C3MMg 6/4 | no 3anpocy | no 3anpocy | no 3anpocy
(3MM 3/1 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
IV | 2400
(3MMg 6/1| no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
Vno VI no 3anpocy
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NPOKABENDb

Tun acTakappl

Betpo-
BOM
paioH

CHeroBo#
paioH

MCI‘IOIIbByEMbIe onopbl NpU USMEHEHUM LWWUPUHDI JI0TKA, MM

200

300

400

500

600

| | 800

(MM 3/8

(MM 3/8

(OMM 3/11

(OMM 3/11

(OMM 3/11

(3MMg 6/2

(3MMg 6/2

(3MMa 6/5

(3MMg 6/5

(3MMa 6/5

II'{1200

(OMM 3/8

(OMM 3/11

(OMM 3/11

(OMM 3/11

no 3anpocy

(3MMg 6/2

C3MMa 6/5

(3MMa 6/5

(3MMa 6/5

Mo 3anpocy

Il { 1800

(3MM 3/8

(OMM 3/11

1o 3anpocy

N0 3anpocy

Mo 3anpocy

(3MMg 6/2

(3MMp 6/5

no 3anpocy

no 3anpocy

no 3anpocy

IV 2400

(3MM 3/8

1o 3anpocy

10 3anpocy

N0 3anpocy

Mo 3anpocy

(3MMg 6/2

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vo VIII

N0 3anpocy

Mo ocTanbHbIM BETPOBLIM paiioHaM V 1 VI faHHbIe NpefoCTaBASIOTCS N0 3anpocy.

Tun actakappl

Betpo-
BOM
paioH

CHeroBo#
paioH

MCHOI'Ib3YEMbIE onopbl NpU USMEHEHUU LLUPUHDI JIOTKA, MM

200

300

400

500

600

MponeT Mexay CToiKaMu A0 8 METPOB, KOHCTPYKLIMM FrOPSHEOLIMHKOBAHbIE, KabenbHas Harpy3ska 30 Kr/M Ha N10TOK,
BbICOTA CTOEK 3,8/6,3 MeTpa (1o 3eMnu He MeHee 2,5 MeTpoB)

1500

AN

2500 min

GMM 2/5 | GMM 2/5 | GMM 2/5 | (OMM 2/5 | (MM 2/5
| [ 800

(3MMg 4/2 | (GMMg 4/2 | (GMMg 4/2 [ (OMMg 4/2 | (3MMg, 4/2

GMM 2/5 | (GMM 2/5 | (GMM 2/5 | (OMM 2/5 | no 3anpocy
[I'] 1200

(3MMg 4/2 | (OMMg 4/2 | (GMMp 4/2 | (AMMg 4/2 | no 3anpocy

(3MM 2/5 | (3MM 2/5 | no 3anpocy | no 3anpocy | no 3anpocy
11| 1800

(3MMg 4/2 | (GMMg 4/2 | no 3anpocy | no 3anpocy | no 3anpocy

(3MM 2/5 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
IV | 2400

(3MMg 4/2 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
Vo Vil no 3anpocy
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Tun 3cTakaabl

Betpo-
BOM
paioH

CHeroBoit
paioH

MCI'IOJIbBy@MbIe onopbl Npu U3MEHEHUM WWUPUHDI JIOTKA, MM

200

300

400

500

600

| | 800

(3MM 3/3

(3MM 3/3

(3MM 3/3

(3MM 3/3

(MM 3/3

(3MMa 5/2

(3MMg 5/2

(3MMa 5/2

(3MMg 5/2

(3MMg 5/2

II'{ 1200

(3MM 3/3

(3MM 3/3

(3MM 3/3

(3MM 3/3

no 3anpocy

(3MMa 5/2

(3MMg 5/2

(3MMa 5/2

(3MMa 5/2

N0 3anpocy

1l { 1800

(3MM 3/3

(3MM 3/3

no 3anpocy

1o 3anpocy

N0 3anpocy

(3MMp 5/2

(3MMg 5/2

no 3anpocy

no 3anpocy

no 3anpocy

IV | 2400

(3MM 3/3

1o 3anpocy

Mo 3anpocy

1o 3anpocy

10 3anpocy

(3MMp 5/2

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vo VIlI

no 3anpocy

| | 800

(3MM 3/10

(3MM 3/10

(3MM 3/10

(MM 3/10

(3MM 3/10

(OMMp 6/4

(3MMg 6/4

(3MMn 6/4

(OMMp, 6/4

(3MMp 6/4

II'{ 1200

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

no 3anpocy

(3MMn 6/4

(3MMgp 6/4

(3MMg 6/4

(3MMa 6/4

Mo 3anpocy

l1l'{ 1800

(3MM 3/10

(3MM 3/10

Mo 3anpocy

N0 3anpocy

no 3anpocy

(3MMn 6/4

(3MMg 6/4

Mo 3anpocy

M0 3anpocy

Mo 3anpocy

IV { 2400

(3MM 3/10

1o 3anpocy

Mo 3anpocy

1o 3anpocy

1o 3anpocy

(3MMg 6/4

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vo VIlI

Mo 3anpocy

| | 800

(MM 3/11

(MM 3/11

(MM 3/11

(MM 3/11

(MM 3/11

(OMMg 6/5

(3MMg 6/5

(3MMg 6/5

(OMMg 6/5

(3MMg 6/5

II'1 1200

(3MM 3/11

(MM 3/11

(MM 3/11

(MM 3/11

no 3anpocy

(OMMg 6/5

(3MMg 6/5

(OMMg 6/5

(OMMg 6/5

N0 3anpocy

l1l'{ 1800

(MM 3/11

(MM 3/11

no 3anpocy

no 3anpocy

no 3anpocy

C3MMa 6/5

(3MMa 6/5

no 3anpocy

no 3anpocy

M0 3anpocy

IV { 2400

(MM 3/11

1o 3anpocy

Mo 3anpocy

no 3anpocy

no 3anpocy

(3MMa 6/5

M0 3anpocy

Mo 3anpocy

M0 3anpocy

M0 3anpocy

Vo VIlI

Mo 3anpocy

56

Mo ocTanbHbIM BETPOBbIM paiioHaM V 1 VI gaHHble NpefoCTaBAATCS NO 3anpocy.
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NPOKABENDb

Tun 3cTaKkaabl

Betpo-
BOW
paioH

CHeroBo#
paioH

MCHOﬂbBYEMbIe onopbl Npu U3MEHEHUH WWUPUHDI JIOTKA, MM

200

300

400

500

600

MponeT Mexay CToiKamu 40 8 METPOB, KOHCTPYKLLMW rOPSHEOLLMHKOBAHbIE, KabenbHas Harpy3ska 30 Kr/M Ha N10TOK,
BbICOTA CTOEK 3,8/6,3 MeTpa (0o 3emiu He MeHee 2,5 MeTpoB)

8m, M4

1500

=

L

2500 min

AL

| | 800

(3MM 3/5

(MM 3/5

(3MM 3/5

(3MM 3/5

(3MM 3/5

(3MMn 4/5

(3MMa 4/5

(3MMa 4/5

(3MMn 4/5

(3MMn 4/5

II'11200

(3MM 3/5

(3MM 3/5

(3MM 3/5

no 3anpocy

no 3anpocy

(3MMg 4/5

(3MMg 4/5

(3MMg 4/5

Mo 3anpocy

N0 3anpocy

11| 1800

(MM 3/5

(MM 3/5

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/5

(OMMg 4/5

Mo 3anpocy

Mo 3anpocy

1o 3anpocy

V| 2400

(MM 3/5

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/5

N0 3anpocy

Mo 3anpocy

N0 3anpocy

1o 3anpocy

Vno VI

no 3anpocy

| | 800

(3MM 3/6

(3MM 3/6

(3MM 3/6

(3MM 3/6

(3MM 3/6

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

(3MMg 5/3

II'11200

(3MM 3/6

(3MM 3/6

(3MM 3/6

no 3anpocy

M0 3anpocy

(3MMa 5/3

(OMMa 5/3

(3MMa 5/3

no 3anpocy

N0 3anpocy

11| 1800

(3MM 3/6

(3MM 3/6

no 3anpocy

no 3anpocy

M0 3anpocy

(3MMg 5/3

(3MMg 5/3

Mo 3anpocy

N0 3anpocy

10 3anpocy

V| 2400

(MM 3/6

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 5/3

no 3anpocy

Mo 3anpocy

N0 3anpocy

1o 3anpocy

Vil mo VI

no 3anpocy
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Tun 3cTakaapl

Betpo-
BOM
paioH

CHeroBoit
paioH

MCHOJIb3yeMbIe onopbl NpU USMEHEHUM LLUPUHDI TIOTKA, MM

200

300

400

500

600

| | 800

(3MM 3/13

(3MM 3/13

(OMM 3/13

(3MM 3/13

(3MM 3/13

(3MMa 6/8

(3MMg 6/8

(3MMg 6/8

(3MMg 6/8

(3MMa 6/8

1111200

(3MM 3/13

(3MM 3/13

(OMM 3/13

1o 3anpocy

Mo 3anpocy

(3MMa 6/8

(3MMg 6/8

(3MMg 6/8

no 3anpocy

No 3anpocy

1111 1800

(OMM 3/13

(3MM 3/13

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 6/8

(3MMg 6/8

no 3anpocy

no 3anpocy

no 3anpocy

V'] 2400

(3MM 3/13

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

(3MMa 6/8

no 3anpocy

N0 3anpocy

no 3anpocy

Mo 3anpocy

Vo VI

M0 3anpocy

| | 800

(3MM 4/3

(3MM 4/3

(3MM 4/3

(OMM 4/3

(3MM 4/3

(3MMa 7/5

(3MMa 7/5

(3MMa 7/5

C3MMa 7/5

(3MMa 7/5

111200

(3MM 4/3

(3MM 4/3

(3MM 4/3

no 3anpocy

Mo 3anpocy

(3MMa 7/5

(3MMg 7/5

C3MMg 7/5

no 3anpocy

no 3anpocy

1111 1800

(3MM 4/3

(3MM 4/3

1o 3anpocy

Mo 3anpocy

Mo 3anpocy

CGOMMg 7/5

C3MMg 7/5

no 3anpocy

no 3anpocy

no 3anpocy

V'] 2400

(3MM 4/3

N0 3anpocy

N0 3anpocy

Mo 3anpocy

Mo 3anpocy

COMMg 7/5

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

Vo VI

no 3anpocy

58

Mo ocTanbHbIM BETPOBLIM paiioHaM V 1 VI faHHbIe NpefoCTaBASIOTCS N0 3anpocy.
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NPOKABENDb

Betpo-
BOM
paioH

Tun acTakappl

CHe-
roBoi
paioH

MCI‘IOIIbByEMbIe onopbl NpU USMEHEHUM LLUPUHDI 1I0TKA, MM

200

300

400

500

600

MponeT Mexay CTOAKaMM 10 8 METPOB, KOHCTPYKLMM rOpSYEOLMHKOBAHbIE, KabenbHas Harpy3ka 30 Kr/M Ha NoTok,

BbICOTA CTOEK 3,8/6,3 MeTpa (L0 3eMiu He MeHee 2,5 MeTpoB)

L

2500 min

(MM 2/1 | GMM 2/5 | (3MM 2/5 [ (BMM 2/5 | C3MM 2/5
i (3MMg 4/1|(3MMg 4/2 | (SMMg, 4/2 | (SMMg 4/2 | (3MMg 4/2
(MM 2/1 1 (MM 2/5 | (OMM 2/5 | (3MM 2/5 | no 3anpocy
ol (3MMg 4/1 [(3MMp, 4/2 | (OMMp 4/2 | (MMg 4/2 | no 3anpocy
(3MM 2/5 | (MM 2/5 | no 3anpocy | no 3anpocy | no 3anpocy
o (3MMg 4/2 [(3MMg 4/2 | no 3anpocy | no 3anpocy | no 3anpocy
(C3MM 2/5 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
IV | 2400
(3MMg 4/2 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
Vo Vill no 3anpocy
(GMM 2/2 | (GMM 3/3 | (3MM 3/3 [ (BMM 3/3 | C3MM 3/3
A (3MMg 4/8 | (3MMg 5/2 | C3MMp, 5/2 | (3MMg 5/2 | C3MMg, 5/2
(MM 2/2 | (GMM 3/3 | (MM 3/3 | (3MM 3/3 | no 3anpocy
100 (3MMg 4/8 | (OMMp, 5/2 | (OMMp 5/2 | (3MMg 5/2 [ no 3anpocy
I (MM 3/3 | (MM 3/3 | no 3anpocy | no 3anpocy | no 3anpocy
e (3MMg 5/2 | (3MMg 5/2 | no 3anpocy | no 3anpocy | no 3anpocy
(C3MM 3/3 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
IV 2400
(3MMg 5/2 | no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
Vno Vil no 3anpocy

www.prokabel.pro 59




Tun 3cTakaabl

Betpo-
BOW
paioH

CHe-

roBoi
paioH

Mcnonb3yemble onopbl Npu M3MEHEHWM WHPUHBI IOTKA, MM

200

300

400

500

600

800

(MM 3/1

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MMg 6/1

(3MMn 6/4

(3MMg 6/4

(3MMn 6/4

(3MMg 6/4

1200

(OMM 3/1

(3MM 3/10

(OMM 3/10

(OMM 3/10

no 3anpocy

(3MMg 6/1

(3MMp 6/4

(3MMp 6/4

(3MMp 6/4

no 3anpocy

1800

(OMM 3/10

(3MM 3/10

no 3anpocy

Mo 3anpocy

N0 3anpocy

(3MMg 6/4

(3MMp, 6/4

no 3anpocy

no 3anpocy

no 3anpocy

\%

2400

(3MM 3/10

10 3anpocy

N0 3anpocy

no 3anpocy

N0 3anpocy

(3MMg 6/4

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

\

no Vil

N0 3anpocy

800

(OMM 3/8

(MM 3/11

(OMM 3/11

(OMM 3/11

(MM 3/11

(3MMg 6/2

(3MMg 6/5

(3MMg 6/5

(3MMg 6/5

(3MMg 6/5

1200

(MM 3/8

(MM 3/11

(MM 3/11

(OMM 3/11

no 3anpocy

(3MMg 6/2

C3MMa 6/5

(3MMa 6/5

(3MMa 6/5

M0 3anpocy

1800

(OMM 3/11

(MM 3/11

N0 3anpocy

no 3anpocy

N0 3anpocy

(3MMa 6/5

C3MMa 6/5

M0 3anpocy

Mo 3anpocy

10 3anpocy

\Y

2400

(OMM 3/11

no 3anpocy

N0 3anpocy

N0 3anpocy

1o 3anpocy

(3MMg 6/5

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

v

no Vil

1o 3anpocy

60

Mo ocTanbHbIM BeTPOBLIM paiioHaM V 1 VI faHHbIe NpefoCTaBNSIOTCS N0 3anpocy.

+7 (343) 27-000-05




NPOKABENDb

Tun 3cTakagpl

Betpo-
BO
paioH

CHe-
roBoM
paioH

MCI‘IOIIb3yEMbIe onopbl Npu U3SMEHEHUM LLUPUHDI 1I0TKA, MM

200

300

400

500

600

MponeT Mexay CToiKaMu 10 8 METPOB, KOHCTPYKLIMK FOpSMEOLIMHKOBAHbIE, KabenbHas Harpy3ska 30 Kr/M Ha N10TOK,
BbICOTA CTOEK 3,8/6,3 MeTpa (0o 3eMiu He MeHee 2,5 MeTpoB)

L

Al

2500 min

| | 800

(3MM 3/5

(MM 3/5

(OMM 3/5

(3MM 3/5

(MM 3/5

(3MMg 4/5

(3MMa 4/5

(3MMa 4/5

(3MMg 4/5

(3MMa 4/5

11 11200

(MM 3/5

(3MM 3/5

(MM 3/5

(MM 3/5

no 3anpocy

(3MMn 4/5

(3MMa 4/5

(3MMa 4/5

(3MMa 4/5

1o 3anpocy

11111800

(MM 3/5

(3MM 3/5

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 4/5

(3MMa 4/5

M0 3anpocy

N0 3anpocy

10 3anpocy

[V no VIl

no 3anpocy

| | 800

(MM 3/6

(OMM 3/6

(MM 3/6

(MM 3/6

(MM 3/6

(3MMa 5/3

(OMMa 5/3

(OMMa 5/3

(3MMa 5/3

(OMMa 5/3

I 11200

(3MM 3/6

(3MM 3/6

(3MM 3/6

(3MM 3/6

1o 3anpocy

(3MMg 5/3

(3MMa 5/3

(3MMa 5/3

(3MMg 5/3

no 3anpocy

11111800

(3MM 3/6

(3MM 3/6

no 3anpocy

no 3anpocy

no 3anpocy

(3MMg 5/3

(3MMg 5/3

no 3anpocy

no 3anpocy

no 3anpocy

IV no VIII

no 3anpocy

| ]800

(OMM 3/13

(3MM 3/13

(3MM 3/13

(MM 3/13

(3MM 3/13

(3MMp 6/8

(3MMg 6/8

(OMMg 6/8

(3MMp 6/8

(3MMg 6/8

Il 11200

(3MM 3/13

(3MM 3/13

(3MM 3/13

(3MM 3/13

no 3anpocy

(3MMp 6/8

(3MMg 6/8

(3MMg 6/8

(3MMp 6/8

no 3anpocy

1111800

(3MM 3/13

(OMM 3/13

no 3anpocy

Mo 3anpocy

Mo 3anpocy

(3MMa 6/8

(3MMg 6/8

Mo 3anpocy

Mo 3anpocy

Mo 3anpocy

[Vno VI

no 3anpocy

| | 800

(3MM 4/3

(3MM 4/3

(3MM 4/3

(3MM 4/3

(3MM 4/3

CGOMMp 7/5

C3MMg 7/5

COMMg 7/5

COMMg 7/5

COMMg 7/5

II'11200

(MM 4/3

(MM 4/3

(MM 4/3

(MM 4/3

no 3anpocy

OMMg 7/5

(3MMg 7/5

(OMMg 7/5

OMMg 7/5

N0 3anpocy

Il {1800

(3MM 4/3

(3MM 4/3

no 3anpocy

no 3anpocy

N0 3anpocy

(3MMa 7/5

(3MMa 7/5

no 3anpocy

no 3anpocy

N0 3anpocy

[V no VIII

no 3anpocy

Mo ocTanbHbIM BeTPOBbIM paioHaM V u VI AaHHble NpefoCTaBnATCS no 3anpocy.
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Tun 3cTakaabl

Betpo-
BOM
paioH

CHe-
roBou
paioH

MCI‘IOIIbByEMbIe onopbl NpU USMEHEHUM LLUPUHDI JI0TKA, MM

200

300

400

500

600

BbICOTA CTOEK 3,8/6,3 MeTpa (10 3eMiu He MeHee 2,5 MeTpoB)

MponeT Mexay CTOAKAMM 10 8 METPOB, KOHCTPYKLMM rOPSYEOLMHKOBAHbIE, KabenbHash Harpy3ka 30 Kr/M Ha NoToK,

L

1500

Al

2500 min

(GMM1/2 | GMM1/2 | (MM 1/2 | (GMM 172 | (BMM 12
ks (3MMg 4/10|(3MMp 4/10| (3MMp, 4/10  CSMMg 4/10 | C3MMg 4/10
GMM1/2 | GMM1/2 | (MM 1/2 | (BMM 1/2 | no 3anpocy
o (3MMg 4/10|C(3MMg 4/10C3MMg 4/10| C3MMg 4/10| no 3anpocy
I (GMM 1/2 | (GMM 1/2 | no 3anpocy | no 3ampocy | no 3anpocy
ol (3MMg 4/10|(3MMp 4/10| no 3anpocy | no 3ampocy | no 3anpocy
(3MM 1/2 | no 3anpocy | no 3anpocy | no3anpocy | no 3anpocy
IV|2400
(3MMg 4/10| no 3anpocy | no 3anpocy | no 3ampocy | no 3anpocy
Vno VI no 3anpocy
OGMM2/6 | GMM2/6 | (MM 2/6 | (BMM 2/6 | (MM 2/6
ik (3MMg 4/12 | (3MMg 4/12 | (3MMg 4/12 | (SMMg 4/12 | (3MMp, 4/12
(MM 2/6 | (GMM 2/6 | (MM 2/6 | (3MM 2/6 | no 3anpocy
b (OMMg 4/12| (3MMg 4/12 | (3MMg 4/12 | COMMg 4/12| no 3anpocy
Il (GMM 2/6 | (3MM 2/6 | no 3anpocy | nmo 3ampocy | no 3anpocy
ol (3MMg 4/12{(3MMp, 4/12 | no 3anpocy | no 3anpocy | no 3anpocy
(3MM 2/6 | no 3anpocy | no 3anpocy | no3ampocy | no 3anpocy
V12400
(3MMg 4/12 | no 3anpocy | mo 3anpocy | no 3anpocy | no 3anpocy
Vo Vill no 3anpocy

62
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NPOKABENDb

Tun 3cTakaapl

Betpo-
BOM
paioH

CHe-

roBoi
paWoH

MCI'IOJIbBy&MbIe onopbl Npu U3MEHEHUM WWUPUHDI IOTKA, MM

200

300

400

500

600

800

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MM 3/10

(3MMn 6/4

(OMMa 6/4

(3MMn 6/4

(3MMn 6/4

(OMMa 6/4

1200

(3MM 3/10

(3GMM 3/10

(3MM 3/10

(3MM 3/10

no 3anpocy

(3MMg 6/4

(3MMn 6/4

(3MMp 6/4

(3MMn 6/4

10 3anpocy

1800

(3MM 3/10

(3MM 3/10

no 3anpocy

no 3anpocy

no 3anpocy

(3MMn 6/4

(OMMa 6/4

no 3anpocy

Mo 3anpocy

N0 3anpocy

v

2400

(OMM 3/10

no 3anpocy

1o 3anpocy

Mo 3anpocy

no 3anpocy

(3MMg 6/4

M0 3anpocy

M0 3anpocy

Mo 3anpocy

M0 3anpocy

v

no VIlI

no 3anpocy

800

(OMM 3/11

(MM 3/11

(MM 3/11

(OMM 3/11

(MM 3/11

(3MMg 6/5

(OMMg 6/5

(OMMg 6/5

(OMMg 6/5

(OMMg 6/5

1200

(OMM 3/11

(GMM 3/11

(MM 3/11

(OMM 3/11

M0 3anpocy

(3MMg 6/5

(3MMg 6/5

(3MMg 6/5

(3MMg 6/5

no 3anpocy

1800

(OMM 3/11

(MM 3/11

no 3anpocy

Mo 3anpocy

no 3anpocy

(OMMg 6/5

(OMMg 6/5

no 3anpocy

Mo 3anpocy

no 3anpocy

v

2400

(OMM 3/11

Mo 3anpocy

10 3anpocy

Mo 3anpocy

No 3anpocy

(3MMg 6/5

no 3anpocy

no 3anpocy

no 3anpocy

no 3anpocy

v

no VIl

no 3anpocy

Mo ocTanbHbIM BETPOBbIM paiioHaM V 1 VI faHHbIe NpefoCTaBNSOTCS N0 3anpocy.
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Tun 3cTaKkaabl

Betpo-
BOM
paioH

CHe-
roBOM
paioH

MCI'IOJIbByEMbIe onopbl Npu U3MEHEHUM WWUPUHDI JIOTKA, MM

200

300

400

500

600

lponeT Mexay CToikamu 40 8 METPOB, KOHCTPYKLIMW FOpSIHEOLIMHKOBAHbIE, kabenbHas Harpyska 30 Kr/M Ha N0ToK,
BbICOTA CTOeK 3,8/6,3 MeTpa (10 3eMnu He MeHee 2,5 MeTpoB)

L

1500

2500 min

GMM1/3 | GMM1/3 | (GMM1/3 | (MM 1/3 | (OMM 1/3
ik (3MMp 4/13 | (SMMg 4/13 [ (3MMp, 4/13 | (3MMp, 4/13 [ COMMg 4/13
GGMM1/3 | (GMM1/3 | (GMM 1/3 | no 3anpocy | no 3anpocy
o (5MMg 4/13|(5MMg 4/13| (3MMg 4/13 | no 3anpocy | no 3anpocy
| (GMM 1/3 | (GMM 1/3 | no3anpocy | mo 3anpocy | mo 3ampocy
ol (3MMp 4/13|(3MMp 4/13| no 3anpocy | mo 3ampocy | no 3anpocy
(3MM 1/3 | no3anpocy | no 3anpocy | mo 3anpocy | no 3anpocy
IV 2400
(3MMg 4/13| no 3anpocy | no3anpocy | mo 3ampocy | no 3anpocy
Vo Vill no 3anpocy
(MM 2/8 | GMM 2/8 | (GMM 2/8 | (BMM 2/8 | (3MM 2/8
ks (3MMg 4/11| (GMMp 4/11 (3MMp 4/11 | (3MMp 4/11 | (SMMg 4/11
(GMM 2/8 | (OMM 2/8 | (3MM 2/8 | no 3anpocy | no 3anpocy
o (OMMg 4/11|(3MMg 4/111 (3MMg, 4/11 | no 3anpocy | no 3anpocy
Il (3GMM 2/8 | (3MM 2/8 | no 3anpocy | mo 3anpocy | mo 3anpocy
ol (3MMg 4/11|(3MMg 4/11| no 3anpocy | mo 3anpocy | mo 3ampocy
(5MM 2/8 | no3anpocy | no3anpocy | no3anpocy | no 3anpocy
IV 2400
(3MMg 4/11| no 3anpocy | no 3anpocy | no 3anpocy | no 3anpocy
Vno Vill no 3anpocy
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NPOKABENDb

Betpo-| Che- Mcnonb3yembie 0onopbl Npu M3MEHEHWM LWIMPUHBI IOTKA, MM
tmacraannt | s | oron | 200 300 400 500 600
GMM2/9 | GMM2/9 | (GMM2/9 | (MM 2/9 | (3MM 2/9
ik (3MMg 5/8 | (3MMp 5/8 | (3MMg 5/8 | (3MMp 5/8 | (3MMg 5/8
(GMM2/9 | (GMM2/9 | (GMM 2/9 | no 3anpocy | mo 3anpocy
o (OMMg 5/8 | (3MMg 5/8 | (3MMg 5/8 | no 3anmpocy | no 3anpocy
Il (GMM 2/9 | (GMM 2/9 | no 3anpocy | no 3anpocy | no 3anpocy
1180 (3MMg 5/8 | (3MMg 5/8 | no 3anpocy | no 3anpocy | no 3anpocy
(3MM 2/9 | no3anpocy | no3anpocy | mo3anpocy | no 3ampocy
IV 2400
(3MMg 5/8 | no 3anpocy | mo3anpocy | no 3anmpocy | no 3anpocy
Vo VIl no 3anpocy
MM 3/7 | (GMM3/7 | (GMM 3/7 | (BMM 3/7 | (3MM 3/7
ke (OMMg 7/7 | (3MMg 7/7 | (3MMg 7/7 | (3MMg 7/7 | (OMMg 7/7
(MM 3/7 | (GMM 3/7 | (GMM 3/7 | no3anpocy | mo 3ampocy
i GMMg 7/7 | (GMMg 7/7 | (3MMg 7/7 | no 3anpocy | no 3anpocy
v (GMM 3/7 | (BGMM 3/7 | no3anpocy | no 3anpocy | no 3anpocy
1180 (OMMg 7/7 | (3MMg 7/7 | no 3anpocy | no 3anpocy | no 3anpocy
(3MM 3/7 | no3anpocy | mo3anpocy | mo3anpocy | mo 3ampocy
IV 2400
(3MMga 7/7 | no3anpocy | no3anpocy | no3anpocy | no 3anpocy
Vno Vil no 3anpocy

Mo ocTanbHbIM BETPOBLIM paitoHaM V 1 VI faHHbIe NPefoCTaBASIOTCS N0 3anpocy.
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KabenbHble 3cTakagpl. [letanu.
KabenbHble noTku ans 6onbwmx nponetos Bbicotoit bopta 100 MM

HasHauehnue:

Mpoknaaka NpoBOAOB M Kabenei C KpenneHeM Ha 3CTaKafAHbIX CTOMKaxX
na (MM n (MM, a Takxe fanbHeiwas ux NpoKNaaka B NpOMbILLNIEH-
HbIX NOMELLEHUAX C PA3SIMYHBIMU TUMAMU KPENNEHUSIM U PACCTOSIHUE MEXAY
ONOPHLIMU KOHCTPYKLMAMM 40 6 METPOB BK/HOUUTENBHO.

OcHOBHbIe OTAMYMA:

* (nOXHOCTb NPOdMNA yMeHbLUAET BeC B cpeaHeM Ha 25-30 % RERERERNERRNIY

0B 3 34t

* Bbicokas Hecylaa CNocobHOCTb

COETRETE THyET craHgapTy IEC 81537 (DR
EN B1537) 10,3.2 waTog TecTipoadsii il

o [pUMeHAIOTCS NS YCTAHOBKM HA YAMLE B PA3NIMYHBIX KNUMATUYECKUX
paioHax.

o anMEHﬂ}OTCﬂ B NPOMbILINEHHOM CTPOUTENDBCTBE.

* PacctosiHne MeXay 0nopHbIMU KOHCTPYKLMAMK 10 6 METPOB BK/TIOYUTENBHO.

« CneunanbHbii NpoduAb ¥ KpenneHnsa pa3paboTaHbl C y4eToM TemMnepatyp- - _
HOTO paclUMpPeHus B Pa3NnYHOE BpeMS rofa. e

* Ceptudmkar coorsetcraus XJ11, YX/1
* Mcnbiranms notkos no FOCT P 52868-2007 B 4acTu Harpy304HbIX XapaKTEPUCTHK.

* Mcnbitanmna notkos no FOCT P 52868-2007 B yacti 3neKTpoONpoOBOAHOCTH.

Tun Boicota, MM | WnpuHa, MM | [nuHa, MM lon s;gf)ceMczeqe- Ton MM;; cTam, Bec, kr
WPL 100-20rLl 100 200+50 6000 156 1,5 25,86
WPL 100-30rLL 100 300+50 6000 234 15 2733
WPL 100-40rLL 100 400+50 6000 312 15 28,80
WPL 100-50rLL 100 500+50 6000 390 1,5 30,27
WPL 100-60rLl 100 600+50 6000 468 1,5 31,74

Koadpuument 3anaca: 1,7
(raHgaptHoe ucnonHenune YXJ/11,5 nopg 3aka3 apyrue ucnoaHeHus.
[OKpbITUE — OLMHKOBAHMUE METOLOM NOTPYXKEHMS.

Mpumeyanue:
[laHHble u3aenus B 3aBUCUMOCTM OT TPEOOBAHWUM MOTYT MATM COBMECTHO C KPbILLEH ANS YMEHbLIEHUS CHEFOBOM
Harpysku.
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NPOKABENDb

Kab6enbHble acTakaapl. letanu.

EOOTRATETIGT CTanAanTY IEC S153T (DiN
ENO1537) 1003 3 motog Tec taponasim |1

KabenbHble 10TkM Ans 6oMbLMX NPONeToB BbicoTOM bopTa 150 MM

Ha3sHaueHue:

lpoknagka NpoBOAOB M Kabenei C KpemneHMeM Ha 3CTaKafHbIX CTOMKAx Tuna
(OMM 1 (GMMg, a TaKkke AanbHemwas UX NpoKALKA B NPOMbILWIEHHbIX NOMe-
LEHUSX C Pa3NIUYHBIMU TUNAMU KPENEHUAM U PACCTOSIHUE MEXAY OMOPHBIMM KOH-
CTPYKLMAMM 40 8 METPOB BK/HOUUTENBHO.

OCHOBHbIE 0T/IMUMS:
* (0XHOCTb MPOdMAS yMeHbLUAET BEC B CpeaHeM Ha 25-30 %

* Bbicokas Hecywas cnocobHoCTb

* [pUMEHATCS ANA YCTAHOBKM HA YNULE B Pa3NIMYHbIX KNUMATUYECKUX PaiiOHaX.
* [TPUMEHSIKOTCS B NPOMBILLNIEHHOM CTPOUTENBCTBE.

« PacctosiHMe Mex.y ONOpHbIMM KOHCTPYKLMSMM 10 8 METPOB BKKOUUTENBHO.

« CneumanbHblii Npodunb M KpenneHus pa3paboTaHbl C Y4ETOM TeMNEpaTypHOro
paCLUMPEHKs B Pa3IMYHOE BPEMS FOAa.

* Ceptudmkar coorsetcraus XJ11, YX/11
¢ Ucnbimanus notkos no MOCT P 52868-2007 B yacTv Harpy304HbIX XapaKTePUCTUK.

¢ Ucnbitanmua notkos no MOCT P 52868-2007 B yacti 3neKTpONpoOBOAHOCTH.

Tun BbicoTa, MM m”ﬁﬂHa’ ﬂﬂMM:a’ I'Ionlf;:’oceMczeqe- TonwwmHa ctann | Bec, kr
WPL 150-20rL4 150 200+50 6000 256 1,75 38,58
WPL 150-30rL4 150 300+50 6000 384 1,75 40,05
WPL 150-40rLL 150 400+50 6000 512 1,75 41,52
WPL 150-50rLL 150 500+50 6000 640 1,75 42,99
WPL 150-60rL4 150 600+50 6000 768 1,75 4446

Koaddmument 3anaca: 1,7

CranpaptHoe ucnonHenue YXN1,5 nop 3akas Apyrue UCnonHeHus.

HOKprTME — OUMHKOBaHWE METOAOM MOrpyXeHU4.

Mpumevanue:

[laHHble n3enus B 3aBMCUMOCTH OT TPEOOBAHWI MOTYT MATU COBMECTHO C KPbILEN AN YMEHbLIEHWS CHEFOBOM

Harpy3Kku.
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KabenbHble 3cTakagpl. [letanu.

KabenbHble noTku ans 6onbwmx nponetos Bbicotoit bopta 200 MM

..................

COOTRETETIVOT STaMzapTy IEC G153T (DM
BN ES3T) 10,37 wayog e wessmi

m

Ha3HaueHue:

lpoknaaka NpoBOAOB M kabeneii C KpenNeHMeM Ha ICTakafHbIX CTOMKAX TMNa
(MM 1 (3MMg, a Takxe JanbHEMLas UX NPOKNAAKA B MPOMbILLIEHHbIX NOMe-
LLEHUSX C PA3NUYHBIMU TUMIAMK KPENNEHUSIM U PACCTOSHUE MEXY OMOPHbIMU
KOHCTpYKUMsiMm 10 10 MeTpOB BKNKOUMTENBHO.

OCHOBHbIE OTIMYMS:
* (1OXHOCTb NPOdMNS yMeHbLUAET BEC B CpeaHeM Ha 25-30 %

* Bbicokas Hecywwas cnocobHoCTb

o [pUMEHSIOTCS AN YCTAHOBKM Ha YAMLE B Pa3fIMYHBIX KNUMATUYECKMX PaliOHaX.
¢ [pUMEHSATCS B NPOMbILLNEHHOM CTPOMTENLCTBE.

» PaccTosHre Mexy ONOpHbIMM KOHCTPYKLMSMU 10 10 METPOB BK/HOUMTENBHO.

+ CneuuanbHblii Npodunb 1 KpenneHus paspabotaHbl C y4ETOM TEMNEPATYPHOO
pacLuMpeHus B pa3nuyHOe BpeMS rofa.

o Ceptudmkar coorsetcraus XJ11, YX/N1

o Mcnbiranms notkos no FOCT P 52868-2007 B 4acTh Harpy304HbIX XapaKTepu-
CTUK.

* Mcnbitanmna notkos no FOCT P 52868-2007 B yacti 3neKTpoNpoBOAHOCTH.

Tun Bbicota,mm | LnpuHa, MM ﬂ'”MM; 3 lon s;g?fMaeqe' TonwwmHa ctann | Bec, kr
WL 200-20r1, 200 200+50 6000 281 2 58,3
WL 200-30rLl 200 300+50 6000 412 2 59,5
WL 200-40rLl 200 400+50 6000 565 2 61
WL 200-50rLl 200 500+50 6000 707 2 62,5
WL 200-60rL, 200 600+50 6000 849 2 64

Koadpuument 3anaca: 1,7

(raHgaptHoe ucnonHenune YX/11,5 nopg 3aka3 apyrue ucnonHeHus.
[OKpbITUE - OLMHKOBAHWE METOAOM MOrPYXKEHMS.

Mpumeyanue:

[laHHble u3penus B 3aBUCUMOCTH OT TpE6OBaHMﬁ MOryT UATU COBMECTHO C KprLUEﬁ ANg yMEeHbLIEHNA CHEeroBoi

Harpysku.
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npékléenb
KabenbHble actakaapl. [letanu.
(acoHHble cekumum AN OTBETBNEHMI M MOBOPOTOB C paanycoM noBopoTa Ao 450 MM
WPLB. lopusoHTanbHblit noBopot Ha 90C.

Ha3sHaueHnue:
[pumeHsieTcs ans nosopota Tpacchl Ha 90C.

T, W
AN/
(raHgaptHoe ucnonHenue YXJT1,5 nog 3aka3 Apyrue UCNONHEHMS. {\ \ " . s
Hos  Lgred iy
[OKPbITUE - OLIMHKOBAHWE METOIOM MOTPYKEHMS. e

lMpumeyanme:
[laHHble u3genus B 3aBUCMMOCTY OT TpebOBaHMIA MOTYT UATH
COBMECTHO C KpblLLei AN YMEHbLIEHWS CHErOBOW Harpy3ku.

KDEI'IE)K Ana coefnHeHna C 10TKOM BKIHOYEH

Tun Bbicota, MM [npuHa, MM Bec, kr
WPLB 100-20rL, 100-5 200+5 7,44
WPLB 100-30rL, 100-5 300+5 8,19
WPLB 100-40rL, 100-5 400+5 9,23
WPLB 100-50rL, 100-5 500+5 10,42
WPLB 100-60rL, 100-5 600+5 11,31
WPLB 150-20rL, 150-5 200+5 11
WPLB 150-30rL, 150-5 300+5 12
WPLB 150-40rL, 150-5 400+5 13,1
WPLB 150-50rL, 150-5 500+5 14,5
WPLB 150-60rL, 150-5 600+5 15,6
WPLB 200-20rL, 200-5 200+5 16
WPLB 200-30rL, 200-5 300+5 17,3
WPLB 200-40rL, 200-5 400+5 18,5
WPLB 200-50rL, 200-5 500+5 19,8
WPLB 200-60rL, 200-5 600+5 21
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WPLA. T-06pa3Hbii otBeTBUTENDb HA 90C.

HasHauenue:
MpumeHseTcs ans T-otBeTBAEHMS Tpaccol Ha 90C.

(ranpaptHoe ucnonHenue YX/11,5 nog 3akas Apyrue UCNONHEHNS.

HOKprTVIe — OUMHKOBaHME METOAOM MOrpyXeHU4.

Mpumeyanue:

[laHHble u3aenns B 3aBUCMMOCTHM OT TPeHOBAHMIA MOTYT MATU COBMECT-

HO C KpbILeNr 419 YMEHbLIEHNA CHErOBOW HArpy3Ku.

Kpenex anst COBAMHEHNS C NOTKOM BKJIHOYEH.

Tun BbicoTa, MM Lliupuna, Mm Bec, kr

WPLA 100-20rL, 100-5 200+5 13,8
WPLA 100-30rL, 100-5 300+5 14,8
WPLA 100-40rL, 100-5 400+5 15,8
WPLA 100-50rL, 100-5 500+5 16,7
WPLA 100-60rL, 100-5 600+5 18
WPLA 150-20rL, 150-5 200+5 19
WPLA 150-30rL, 150-5 300+5 20
WPLA 150-40rL, 150-5 400+5 21
WPLA 150-50rL, 150-5 500+5 22,2
WPLA 150-60rL, 150-5 600+5 23,7
WPLA 200-20rL, 200-5 200+5 23
WPLA 200-30rL, 200-5 300+5 24
WPLA 200-40rL, 200-5 400+5 25
WPLA 200-50rL, 200-5 50045 27
WPLA 200-60rL, 200-5 600+5 28
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NPOKABENb
KabenbHble actakaapl. [letanu.
(acoHHble cekumum AN OTBETBNEHMI M MOBOPOTOB C paanycoM noBopoTa Ao 450 MM

WPLK. X-06pasHbiit otBeTBuTeNb Ha 90C.

HasHaueHue:
lpumensetca ang T-otBeTBNEHMS Tpacchl Ha 90C.

(raHgaptHoe ucnonHenue YXJT1,5 nog 3aka3 Apyrue UCNONHEHMS.
[oKpbITUE — OLMHKOBAHME METOLOM NOTPYKEHMS.

lMpumeyanme:
[laHHble u3genus B 3aBUCMMOCTY OT TpebOBaHMIA MOTYT UATH
COBMECTHO C KpblLLei AN YMEHbLIEHWS CHErOBOW Harpy3ku.

erI'IE)K Ana CoOeanHeHna C N0TKOM BK/THOYEH.

Tun Bbicota, MM LmpuHa, MM Bec, kr
WPLK 100-20rL, 100-5 200+5 13,8
WPLK 100-30rL, 100-5 300+5 14,8
WPLK 100-40rL, 100-5 400+5 15,8
WPLK 100-50rL, 100-5 500+5 16,7
WPLK 100-60rL, 100-5 600+5 18
WPLK 150-20rL, 150-5 200+5 19
WPLK 150-30rL, 150-5 300+5 20
WPLK 150-40rL, 150-5 400+5 21
WPLK 150-50rL, 150-5 500+5 22,2
WPLK 150-60rL, 150-5 600+5 23,7
WPLK 200-20rL, 200-5 200+5 23
WPLK 200-30rL, 200-5 30045 24
WPLK 200-40rL, 200-5 400+5 25
WPLK 200-50rL, 200-5 500+5 27
WPLK 200-60rL, 200-5 600+5 28
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72

WPLF/WPLS. BHewnwuii/BHyTpeHHui cnyck Ha 90C.

HasHauenue:
[MpumeHseTcs Ans cnyckos Tpaccol Ha 90C.

|
(ranpaptHoe ucnonHenue YX/11,5 nog 3akas Apyrue UCNONHEHNS. | f\\<';>
[oKpbITUE - OLMHKOBAHME METOLOM NOTPYKEHMS. _\/

Mpumeyanue:
[laHHble u3fenns B 3aBUCMMOCTM OT TpebOBaHMIA MOTYT MATU COBMECT-
HO C KpblLLeW ANs YMEHbLIEHWS CHErOBOM HarpysKku.

KDEI'IE)K Ang cCoeauHeHUA C NOTKOM BKTHOYEH.

Tun | BbicoTa, MM Lliupuna, Mm | Bec, kr
BHewwHwi cnyck
WPLF 100-20rL1 100-5 200+5 6,6
WPLF 100-30rLl 100-5 300+5 6,9
WPLF 100-40rLl 100-5 400+5 71
WPLF 100-50rL4 100-5 500+5 74
WPLF 100-60rL} 100-5 600+5 7,7
WPLF 150-20rL4 150-5 200+5 12
WPLF 150-30rLL 150-5 300+5 12,5
WPLF 150-40rL, 150-5 400+5 12,8
WPLF 150-50rL, 150-5 500+5 13,2
WPLF 150-60rL} 150-5 600+5 13,53
WPLF 200-20rL, 200-5 200+5 21
WPLF 200-30rL, 200-5 300+5 23
WPLF 200-40rL, 200-5 400+5 25
WPLF 200-50rL 200-5 500+5 26
WPLF 200-60rL| 200-5 600+5 27,5
BHyTpeHHMI cnyck

WPLS 100-20rL, 100-5 200+5 6,6
WPLS 100-30rLl 100-5 300+5 6,9
WPLS 100-40rL, 100-5 400+5 7,2
WPLS 100-50rL, 100-5 500+5 7,5
WPLS 100-60rL, 100-5 600+5 78
WPLS 150-20rL, 150-5 200+5 10,4
WPLS 150-30rLl 150-5 300+5 10,7
WPLS 150-40rL, 150-5 400+5 111
WPLS 150-50r11 150-5 500+5 11,45
WPLS 150-60rL, 150-5 600+5 11,81
WPLS 200-20rL, 200-5 200+5 19
WPLS 200-30rLl 200-5 300+5 20,5
WPLS 200-40rL, 200-5 400+5 22
WPLS 200-50rL, 200-5 500+5 23
WPLS 200-60rL, 200-5 600+5 25,5

+7 (343) 27-000-05



NPOKABEND
Kab6enbHble acTakaapl. letanu.

(acoHHble cekumum AN OTBETBNEHMI M MOBOPOTOB C paanycoM nosopota 4o 900 mm

WPLB900. lopuzoHTanbHbii nosopot Ha 90C.

Ha3sHaueHnue: e
Mpumensetca ana nosopota Tpacchl Ha 90C. Heobxoanmo npu- R i
MeHATb 419 Kabenei 6onbLioro ceyeqmns u3 usonaumum us CM3 \Q\_ﬂ_ j
W BpYruX, rae HeobxoanMo BblAepXKMBaTb NOBOPOT N0 WABNOHY Sus T
7,5*D nnn 157D. e ol \R900

g .

(ranpapTHoe ucnonHenue YXJ11,5 nog 3aka3s gpyrve ucnonHe-
HUS.

HOKprTMe — OUMHKOBaHWE METOAOM MOrpyXeHU4.

lMpumeyanue:
[laHHble n3enus B 3aBMCUMOCTH OT TPeOOBAHWI MOTYT MATHU COBMECTHO C KPbILEN AN YMEHbLIEHWS CHErOBOM
Harpy3KHu.

erﬂE)K Anga coefnmHeHna ¢ N0TKOM BKIHOYEeH

Tun Bbicota, MM LLupuna, MM Bec, kr
WPLB900 100-20rL, 100-5 200+5 30
WPLB900 100-30rL, 100-5 300+5 32
WPLB900 100-40rL, 100-5 400+5 36
WPLB900 100-50rL, 100-5 500+5 40
WPLB900 100-60rLL 100-5 600+5 44
WPLB900 150-20rL, 150-5 200+5 44
WPLB900 150-30rL, 150-5 300+5 48
WPLB900 150-40rLl 150-5 400+5 51
WPLB900 150-50rL, 150-5 500+5 54
WPLB900 150-60rL, 150-5 600+5 60
WPLB900 200-20rLl 200-5 200+5 64
WPLB900 200-30rL, 200-5 300+5 68
WPLB900 200-40rL, 200-5 400+5 72
WPLB900 200-50rL, 200-5 500+5 76
WPLB900 200-60rLl 200-5 600+5 84
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WPLA900. T-06pasHbiii otBeTBMTENb Ha 90C.

HasHauenue:

Mpumensetca ang T-otBetBAeHMA Tpaccbl Ha 90C. Heobxoanmo npume-
HATb AN Kabeneit bonblioro cevexnst u3 uzonaumum u3 CMN3 u gpyrux,
rae HeobxoauMo BblAepMBaTb NOBOPOT MO Wwabnowy 7,5*D uan 15*D.

CranpaptHoe ucnonHenue YX/1,5 nog 3akas Apyrue UCNONHEHNS.

HOKprTI/Ie — OUMHKOBaHME METOAOM MOrpyXeHU4.

MNpumeyanue:
[laHHble u3fenns B 3aBUCMMOCTM OT TpebOBaHMIA MOTYT MATU COBMECT-
HO C KpbILUer AN9 YMEHbLIEHWA CHEFOBOW HArpy3Ku.

KDEI'IE)K Ana COeAnMHEHNA C NOTKOM BKITHOYEH.

Tun Bbicota, MM LLiupuna, Mm Bec, kr
WPLA900 100-20rL 100-5 200+5 54
WPLA900 100-30rL 100-5 300+5 56
WPLA900 100-40rLl 100-5 400+5 62
WPLA900 100-50rLl 100-5 500+5 66
WPLA900 100-60rLl 100-5 600+5 72
WPLA900 150-20rL} 150-5 200+5 74
WPLA900 150-30rLl 150-5 300+5 80
WPLA900 150-40rLl 150-5 400+5 84
WPLA900 150-50rL} 150-5 500+5 88
WPLA900 150-60rL} 150-5 600+5 92
WPLA900 200-20rLl 200-5 200+5 92
WPLA900 200-30rL} 200-5 300+5 96
WPLA900 200-40rLL 200-5 400+5 100
WPLA900 200-50rLL 200-5 500+5 104
WPLA900 200-60rLl 200-5 600+5 112
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Kab6enbHble 3cTakaapl. Jetanu.

NPOKABENDb

(acoHHble cekumum AN OTBETBNEHMI M MOBOPOTOB C paanycoM nosopota 4o 900 mm

WPLK900. X-06pasHbiii otBeTBuTeNb Ha 90C.

HasHaueHue:

Mpumensetcs ans T-otBeTBNEHMA Tpacchl Ha 90C. Heobxoanmo
NpUMeHATb Ans kabenei 6onbLoro cevexns u3 usonsumm us M3
W Opyrux, rae HeobxoanMo BblAepXuUBaTb NOBOPOT MO WABNOHY
7.5"D unan 15D.

(ranpaptHoe ucnonHenue YXJ11,5 nog 3aka3 apyre uCnonHeHms.
[MoKpbITUE - OLMHKOBAHME METOLOM MOTPYXEHMS.

Mpumeyanme:
[laHHble u3nenus B 3aBMCMMOCTH OT TPeOOBAHWUN MOTYT UATH
COBMECTHO C KpblILeWn 415 yMeHbLUEHNUS CHErOBOM Harpy3sku.

KPEI'IE)K [Nna COeANHEHNA C IOTKOM BKJTHOYEH.

Tun Bbicota, MM LLupuna, Mm Bec, kr
WPLK900 100-20r1, 100-5 200+5 27
WPLK900 100-30rLl 100-5 300+5 30
WPLK900 100-40rL, 100-5 400+5 32
WPLK900 100-50rL, 100-5 500+5 33
WPLK900 100-60rL, 100-5 600+5 36
WPLK900 150-20r1, 150-5 200+5 38
WPLK900 150-30rL, 150-5 300+5 40
WPLK900 150-40rL, 150-5 400+5 42
WPLK900 150-50rL, 150-5 500+5 44
WPLK900 150-60rL, 150-5 600+5 46
WPLK900 200-20rL, 200-5 200+5 46
WPLK900 200-30rL, 200-5 300+5 48
WPLK900 200-40rL, 200-5 400+5 50
WPLK900 200-50rL, 200-5 500+5 53
WPLK900 200-60rL, 200-5 600+5 56
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KabenbHble 3cTakagpl. [letanu.

KpbILwKu AN9 NOTKA M NOBOPOTHBIX CEKLIMIA, AKCECCYapbl K HUM.

WPD-D. Kpbiwka notka, AyckatHas, HaknoH 15C.

Ha3Hauenue:

[puUMeHseTCs AN yMeHbLUEHWUS CHErOBOW HArpy3ku Ha KabenbHbix 3cTakagax Ha 15 %. Mcnonb3ayetcs coBmect-

Ho C kpennennem Tvna WPD-K T,

(raHgaptHoe ucnonHenune YXJ/11,5 nog 3aka3 apyrue ucnoaHeHms.

HOKprTMe — OUMHKOBaHME METOOM MOrpyXeHu4.

Mpumeuanue: Ncnonb3yetcs coBMecTHo ¢ kpenneHuem tuna WPD-K TL,

+7 (343) 27-000-05

Tun Iupuna B,mm | PasmepA,mm | Pasmep C,mm LnvHa, MM Bec, kr
WPD-D 20T} 200 244 105,4 3000 51
WPD-D 30rLl 300 24,6 1572 3000 9,3
WPD-D 40rLl 400 24,6 209 3000 11,8
WPD-D 50rLl 500 248 258,2 3000 16,4
WPD-D 60rL} 600 24,8 312,6 3000 18

WPBD-D. lopusonTanbHbiit nosopot Ha 90C, ans cekuui paguycom 450 mm.

HasHauenue:

MpumeHseTca Ans noBopota Tpaccbl Ha 90C Ha cekumsx pagnycom 450 Mm.

(raHgaptHoe ucnonHenune YXJ11,5 nopg 3aka3 apyrue ucnoaHeHms.

[oKpbITME - OLMHKOBAHWE METOAOM MOTPYXXEHMS.

Mpumeuanue: Ucnonb3yetcs coBmectHo ¢ kpennennem tvna WPFDK 100/150/200
Tun LLiupuna, Mm Bec, kr

WPBD-D 20rLL 200 2,1 < e ‘

WPBD-D 301L| 300 41 A>T N\

WPBD-D 40rL4 400 55

WPBD-D 50Tl 500 8,8

WPBD-D 60rLl 600 11




NPOKABENDb

WPBD-D900. lopusonTanbHbliit nosopot Ha 90C, ang cekumi paguycom 900 mm.

HazHauenue:

MpumeHseTcs ans noBopota Tpacchl Ha 90C Ha cekumsix pagnycom 900 mMm. Heobxoammo npuMeHsTb AN Ka-
beneit bonbworo cevexns uz uzonaumum us CMI u apyrux, roe He0bXoaMMO BbiAePXKMBATb NOBOPOT MO LWabNoHY
7,5*D unu 157D.

CranpaptHoe ucnonHenue YX/1,5 noa 3akas Apyrue uCnonHeHus.
MoKpbITME - OLMHKOBAHWE METOAOM NMOTPYXeHMS.

Mpumevanme: NUcnonbayetcs coBmectHo ¢ kpennexunem tuna WPFDK 100/150/200

Tun LLmpumHa, MM Bec, kr
WPBD-DI00 20rLL 200 4 L e
WPBD-D00 30LL 300 g > e
WPBD-D900 40TLL 400 11
WPBD-DI00 50LL 500 17
WPBD-DI00 60LL 600 2

KabenbHbie acTakapbl. Jetanu.
Kpbllku fnst NOTKA M NOBOPOTHbIX CEKLMMA, aKCECCYapbl K HUAM.
WPAD-D. Kpbiwka asyckatHas ans T-tpoitnuka Ha 90C, ans cekumin paguycom 450 mm.

HasHauehue:
[pumeHseTcs ans T-TPOMHMKA Ha CeKLmMAX pagnycom 450 mm.

CranpaptHoe ucnonHenue YX/11,5 nog 3akas apyrue uCnoaHeHus.
[MoKpbITHE - OLMHKOBAHME METOLOM MOTPYXEHMS.

Mpumeuanue: Ncnonb3yetcs coBmecTHo ¢ kpennennem tuna WPFDK 100/150/200

Tun Lupuna, Mm Bec, kr P
WPAD-D 20T 200 45 P
WPAD-D 30T 300 ” - O
WPAD-D 40T 400 11 Iy N
WPAD-D 5071 500 165 '

WPAD-D 60T 600 70
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WPAD-D900. Kpbiwka asyckatHas ans T-tpoitnuka Ha 90C, pns cekumin paguycom 900 mm.

HasHauenue:
MpumeHsetcs Ans T-TpoiiHMKa Ha cekumsix pagnycom 900 mm. Heobxoammo npumenstb s Kabenei 601bLworo
cevenuns u3 usonsuuun u3 C3 v apyrux, rae HeobxoaMMO BbAePXMUBATbL NOBOPOT MO WwabnoHy 7,5*D uam 15°D.

CranpaptHoe ucnonHenue YX/11,5 nog 3aka3 Apyrue UCMONHEHNS.
[OKpbITUE — OLMHKOBAHMUE METOAOM NOMPYXXEHMS.

Mpumeyanme: Ncnonb3yetcs comectHo ¢ kpennennem Tvna WPFDK 100/150/200

Tun LLiupuna, Mm Bec, kr
WPBD-D900 20rL| 200 9 S
WPBD-D900 30rLL 300 16 T N\pad~”
WPBD-D900 40T 400 2
WPBD-D900 50T 500 34
WPBD-D900 60TLL 600 40

WPKD-D. Kpbiwka asyckatHas ans X-otsetsnenuii Ha 90C, pns cekumin papuycom 450 mm.

Ha3Hauehue:
MpumeHseTcs Ans X-0TBETBNEHWN HA CeKLUMSX papnycom 450 mMm.

(CrangaptHoe ucnonHenure YXJ/11,5 nopg 3aka3 apyrue ucnoaHeHus.
[oKpbITUE — OLMHKOBAHME METOLOM NOTPYXEHMS.

Mpumeuanme: NUcnonbayetcs coBmectHo ¢ kpennenuem Tvna WPFDK 100/150/200

Tun Lliupuna, Mm Bec, kr PN
WPKD-D 20rL, 200 45 \ T //
WPKD-D 30rLl 300 8 - \
WPKD-D 40T 400 11 3 \: I~
WPKD-D 50rL 500 165
WPKD-D 60rLl 600 20
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NPOKABENDb

Kab6enbHble acTakaapl. letanu.
Kpbiwku Anst N0TKa M NOBOPOTHbIX CEKLMM, aKCECCYapbl K HUM.
WPKD-D900. Kpbiwka ayckatHas ans X-orsetnenuit Ha 90C, ana cekumit papuycom 900 Mm.

HasHaueHue:

MpumeHsieTcs ans X-0TBeTBAEHUI HA cekumusix paguycoM 900 Mm. Heobxoammo npumeHsiTb

Ans Kabeneit bonblworo cevexns u3 usonsaumum u3 CMI v apyrux, rae He0bXoaMMO BblAEPKMBATb NOBOPOT
no wabnoHy 7,5*D uan 15*D.

(CraHgapTHoe ncnonHenune YXJ11,5 nopg 3aka3 apyrve ucnoaHeHus.
[oKpbITe - OLMHKOBAHWE METOAOM MOrPYXEeHMS.

Mpumeuanue: Ncnonb3yetcs coBmectHo ¢ kpennennem tvna WPFDK 100/150/200

Tun Lnpuna, MM Bec, kr B> S,
WPKD-D900 2011, 200 9 ST R
WPKD-D900 30T 300 16 o S
WPKD-D900 40T 400 22 S ] N
WPKD-D900 50T 500 34 '

WPKD-D900 60T 600 40

WPFD/WPSD. Kpbiwka BHewHero/BHyTpeHHero cnycka Ha 90C.

Ha3HaueHue:
[pumeHsieTcs ans cnyckos Tpaccyl Ha 90C.

(CranpapTHoe ncnonHenune YXJT1,5 nog 3aka3 apyrue UCMONHEHHS.
[MoKpbITHE - OLMHKOBAHME METOLOM MOTPYXEHHS.

Mpumeuanue: Mcnonb3yetcs coBmecTHo ¢ kpennennem tuna WPFDK 100/150/200

Tun LLupuna, MM Bec, kr /]
BHewHui cnyck |

WPFD 20rL4 200 2

WPFD 30rL, 300 3,8
WPFD 40rL, 400 4.8
WPFD 50rLl 500 7,3
WPFD 60rL, 600 8,6

BHyTpeHHMI cnyck

WPSD 20rL, 200 24
WPSD 30rL, 300 4.4
WPSD 40rL, 400 57
WPSD 50rL 500 8,7
WPSD 60rL, 600 10,2
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WPD-K. 3auM KpbIlwKu ans KaGenbHbIX N0TKOB.
kabesbHbIX NOTKOB.

Ha3Hauenue:
[puMeHsIeTcs ANs COEAMHEHMS KPbILWKM M 10TKA HA NPSMbIX CEKLMUSIX.

(raHgaptHoe ucnonHenune YX/11,5 nop 3aka3 apyrue ucnonHeHus.
[oKpbITUE — OLMHKOBAHMUE METOLOM NOTPYXKEHMS.

Mpumeyanme: MoxeT 6bITb MCNOBb30BAH KAK AHTMBETPOBOM YroOOK.

Tun Bec, kr
WPD-K I'L, 0,05

WPD-A. lMoabeM KpbIKKU ANS KabeNbHbIX I0TKOB.

Ha3Hauenue:
[puMeHsIeTCs ANs NOAbEMA KPbILKM W IOTKA HA NPSAMbIX CEKLMSAX.

(raHgaptHoe ucnonHenune YX/11,5 nopg 3aka3 apyrue ucnoaHeHus.
[oKpbITUE - OLMHKOBAHWE METOAOM MOTPYXKEHMS.

Mpumeyanme: Kpenex ons coefMHEHUS C NOTKOM BKITHOYEH.

Tun Bec, kr
WPD-ATL, 0,35

KabenbHble 3cTakaapl. Jetanu.

Kpblwku Anst N0TKa M NOBOPOTHbIX CEKLMM, aKCECCYapbl K HUM.
WPFDK. Kpenex Kpblwku fns NOBOPOTHbIX CEKLMA KabenbHbIX NOTKOB.

Ha3Hauenue:
[puMeHseTCs Ans NOAbEMA KPbILKM M NOTKA Ha NPAMBIX CEKLMSX.

(ranpaptHoe ucnonHenne YX/11,5 nog 3aka3 Apyrue UCNONHEHNS.
[oKpbITUE - OLMHKOBAHME METOAOM NOTPYXKEHMS.

Mpumeuanue: Kpenex ons coeauHeHUs C KPbILLKOW BKKOYEH.

Tun Bec, kr
WPFDK 100 0,04 |
WPFDK 150 0,06 "
WPFDK 200 0,08
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NPOKABENDb

WPFDKA. Kpenex ¢ nogbeMoM KpbILKK A1 NOBOPOTHbIX CEKLMI KabenbHbIX NOTKOB.

Ha3Hauenue:
[puMeHseTcs Ans NOAbEMA KPbILKK M NOTKA Ha NPAMBIX CEKLMUSX.

(ranpaptHoe ucnonHenue YX/1,5 nog 3aka3 apyrue uCnonHeHus.
[MoKpbITUE - OLMHKOBAHME METOLOM MOTPYXKEHMS.

ﬂpumeqauue: erne>|< Ana coeanHeHna C KpblLI.IKOVI BK/IOYEH.

Tun Bec, kr
WPFDKA 100 0,1
WPFDKA 150 0,11
WPFDKA 200 0,12

Kab6enbHbie actakaapl. Jetanu.
[pMHaANEXHOCTU M aKceccyapsl.
WPV. CoeguHuTenb KabenbHbIX NOTKOB.

Ha3Hauenue:
[puMeHseTcs Ans coeamHeHuns Tpacc.

(CranpaptHoe ucnonHenue YX/1,5 nog 3aka3 apyrue uCnonHeHus.
[MoKpbITUE - OLMHKOBAHME METOLOM MOTPYXKEHMS.

Hpumeqauue: KDEI'IE)K Ana COeanHeHnA C 10TKOM BKTHOYEH.

o
=
L1

Tun Bbicota, MM [nuHa Mm Bec, kr
WPV 100rL, 100-5 400 1,06
WPV 15011l 150-5 600 1,92
WPV 200rL 200-5 800 43

WPVH. CoepuHuTeNb KaGeNbHbIX OTKOB.

Ha3sHauenue:

[puMeHseTCs Ans COBAMHEHMA TPACC U Co3aaHus ux u3rmba o 30C.
(CrangapTHoe ucnonHenne YXJT1,5 nog 3aka3 apyrue UCNONHEHHS.
[OKpbITUE — OLMHKOBAHME METOLOM NOTPYXEHMS.

I'Ipumeqauue: KDEI'IE)K [ng coeiuHeHUA C NOTKOM BKNHOYEH.

Tun Bbicota, MM [nvHa Mm Bec, kr
WPVH 100rL 100-5 400 0,84
WPVH 150rL, 150-5 600 1,63
WPVH 200rL, 200-5 800 2,8
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WPWV. CoeamHuTeNb KabenbHbIX NOTKOB.

Ha3Hauehue:
[puMeHseTCs AN COeANHEHNS TPACC M CO3AaHMA/KOMNEHCALMM NOAbEMOB %,
s
u cryckos 1o 45C. /’i b s
/4 e}/
CranpapTHoe ucnonHenue YXJ/11,5 nopg 3aka3 apyrvue MCnonHeHus. ,rf»",;“,
[oKpbITME - OLMHKOBAHWE METOAOM MOTPYXKEHMS. S '

Mpumeuanue: Kpenex ans coeamHeHnst C NOTKOM BK/HOYEH.

Tun BbicoTa, MM OnvHa MM Bec, kr
WPVV 1004 100-5 400 14
WPWV 150114 150-5 600 2,6
WPVWV 200rLL 200-5 800 6,7

WPTR. Pa3penutenb KabenbHbiX NOTKOB.

Ha3sHaueHue:
[puMeHsieTCs Ans pasgeneHns 10Tka Ha CEKLMM C PasHbIMU TUNAMK Kabenei.

CranpaptHoe ucnonHenue YXJ/11,5 nog 3akas apyrue UCnoaHeHus.
[oKpbITHE - OLMHKOBAHME METOLOM MOTPYXEHHS.

Mpumeyanme: Kpenex ons coesuHeHUs C TOTKOM BKKOYEH.

Tun BbicoTa, MM OnvHa mm Bec, kr
WPTR 100rL 50 3000 2,2
WPTR 1501 100 3000 3,5
WPTR 200rL 150 3000 45
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LEBL. Mep¢opuposaHHoe aHMILE ANS KabeNbHbIX IOTKOB IECTHUYHOTO TUNA.

Ha3HaueHue:

MpuMeHsIeTcs Ans NPOKNAAKM CUTHANbHBIX U CUNOBbIX Kabeneii ceyeHnem
10 16 MM2 B 10TKax I€CTHUYHOrO TUNA

(CranpaptHoe ucnonHenune YXJ11,5 nop 3aka3 apyrue MCNONHEHMS.

HOKprTVIe — OUMHKOBAHME METOAOM MOrpyXeHu4.

Mpumeyanme: Kpenex ons coesuHeHUs C TOTKOM BKKOYEH.

NPOKABENDb

Tun BbicoTa, MM JnvHa Mmm Bec, kr
LEBL 20rL, 185 3000 3,5
LEBL 30rL, 285 3000 52
LEBL 401 385 3000 8,1
LEBL 501 485 3000 10,1
LEBL 60rLl 585 3000 12,1

KabenbHble acTakaapl. Jetanu.

[pUHALNEXHOCTM U aKCECCYapbl.

SWP. 3arnywka Ang N0TKOB 1€CTHUYHOTO THNA.

Ha3sHaueHue:

[pUMEHSeTCA AN YMEHbLIEHWS TPABM, IPU NPOBEAEHUM PaboT.

(CrangapTHoe ucnonHenue YXJT1,5 nog 3aka3 apyrue UCNONHEHHS.

nOKprTMe - OLIMHKOBAHME METOAO0M MOrpyXeHu4.

ﬂpumeanue: erne>|< Ang coefnHeHna C N0TKOM BKHOYEH.

Tun Lupuna, MM Bec, kr
SWP 100 100 0,02
SWP 150 150 0,03
SWP 200 200 0,04
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WPHS-K. Kpennenue ang kabenbHbIX IOTKOB IECTHUYHOTO TMNA K NOJIKaM.

HasHauenue:
[puMeHsieTcs ANS KpenaeHust 10TKa NeCTHUYHOTO TUMNA K MOJKe.
(ranpaptHoe ucnonHenue YX/11,5 nog 3aka3 Apyrue UCNONHEHNS. ,/»(

HOKprTVIe — OUMHKOBaHME METOAOM MOrpyXeHU4.

anMeanMEZ KDEI'IE)K Ana COeanMHEHNA C NOTKOM BKNTKOYEH.

Tun [nvHa MM Bec, kr
WPHS-K 'L, 155 0,55

KWS. KabenbHas nonka ans 60nblwmx Harpysok.

HasHauenue:
[puMeHsieTcs ANs KpenneHus KabenbHbIX 10TKOB A9 60NbLMX NpOaeTax.
Koapduument 3anaca 1,7.

CranpaptHoe ucnonHenue YX/1,5 nog 3akas Apyrue UCNONHEHNS.

[oKpbITUE ~ OLMHKOBAHME METOLOM NMOTPYXEHMS.

Mpumeyanue:
Kpenex ons coefiMHeHUs C NOTKOM BblLLe.

Kpenex ans coeanHenus co croiikoi FRS 12x30F, SEM 12F, FS 12,US 13x40F no nape.

Tun DnvHa, MM Harpyska, Pmax, kr BuipbiBHag Harpyska, Fd/P Bec, kr
KWS 20rL, 280 700 1,32 18
KWS 30rL, 380 670 1,51 2,1
KWS 40rL, 480 650 1,72 24
KWS 50rL, 580 630 1,95 29
KWS 60rL, 680 610 2,18 3,2
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KWSS. KabenbHas nonka ans 60nblmx Harpysok.

Ha3HaueHue:

MpuUMeHSETC ANS KPenieHns KabenbHbIX NOTKOB A4S HONbLIKX NpoNeTax.

Koadduument 3anaca 1,7.

(CranpapTHoe ucnonHenune YXJ11,5 nog 3aka3 apyrue UCNONHEHHS.

HOKprTMe — OUMHKOBAHME METOAOM MOrpyXeHu4.

lMpumeyanue:

Kpenex ans coeMHEHMs C TOTKOM BblLLE.

Kpenex ans coegnuenus co croitkoi FRS 12x30F, SEM 12F, FS 12,US 13x40F no nape.

NPOKABENDb

Tun JnvHa, MM Harpyska, Pmax, kr BoipbiBHas Harpyska, Fd/P Bec, kr
KWSS 201y, 280 1000 0,8 2,6
KWSS 30rL, 380 1000 0,93 34
KWSS 40rL, 480 1000 0,98 4,
KWSS 50rLL 580 1000 1,05 5
KWSS 60rLl 680 1000 1,42 55
KHU 60. Croiika.
HasHauenue:
[puMeHseTcs Ans kpennexus kabenbHon noakm K crorke (MM,
(raHgaptHoe ncnonHenune YXJ11,5 nopg 3aka3 apyrue ucnoaHeHus. ('\.
[oKpbITE — OLMHKOBAHWE METOAOM MOTPYXKEHMS. '
Mpumeyanue: :
Kpenex ans coeamMHeHus C NOTKOM BblLLe. \,l\'

Kpenex ans coeanHenuns co croitkont FRS 12x30F, SEM 12F, FS 12,US 13x40F no Tpw.

Tun JnuHa, MM Bec, kr
KHU 60-05TL, 500 1,8
KHU 60-10rLL 1000 3,5
KHU 60-15TL, 1500 53
KHU 60-30rL, 3000 10,5
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KabenbHble 3cTakagpl. [letanu.

KabenbHble XOMyTbl U KpenneHus.

H. KabenbHble xomyTbl Ang kabeneii ao 1kB.

Ha3Hauenue:

anMEHﬂeTCﬂ ONA KpenneHna Ha nonepevymHax KabenbHbIX N0TKOB 6OMbLIMX

nponetax.

(raHgaptHoe ucnonHenune YXJ/11,5 nog 3aka3 apyrue ucnoaHeHms.

HOKprTVIE = OUMHKOBAHHA4 CTaNlb

Mpumeyanue:

Mo 3anpocy ecTb BapHaHTbl UCMONHEHNA U3 HEPXKABEIKM, aIlOMUHMS, C IU3NEKTPUYECKOM NPOKIAAKON

Tun ﬂua:l:m:aﬁe- BbicoTa Makc, MM MowmeHT 3aTKKu, Nm Bec, kr/100
XomyTbl 0151 OAHOTO Kabens
12H 8-12 41 2 2,7
16 H 12-16 46 2 3,2
20H 16-20 50 2 3,6
24 H 20-24 54 2 39
28 H 24-28 58 2 44
32H 28-32 63 2 6,3
36 H 32-36 67 2 7
40 H 36-40 /1 2 7,5
44 H 40-44 81 4 9,8
48 H 44-48 85 4 10,2
52H 48-52 90 4 10,6
56 H 52-56 94 4 11,3
60 H 56-60 98 4 15,8
64 H 60-64 102 4 16,5
70H 64-70 109 4 171
XoMmyTbl AN ABYX Kabeneit
12/2 H 8-12 58 2 3,5
16/2 H 12-16 67 2 4
20/2 H 16-20 75 2 48
24/2 H 20-24 84 2 53
28/2H 24-28 92 2 6
32/2H 28-3) 101 2 8,9
36/2H 32-36 109 2 9,6
40/2 H 36-40 117 2 10,8
44/2 H 40-44 127 4 133
48/2H 44-48 135 4 13,9
52/2H 48-52 144 4 15,2
56/2 H 52-56 152 4 16,2
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NPOKABENDb

Kab6enbHble acTakaapl. letanu.
KabenbHble XoMyTbl U KpenneHus.
YKP/YK. KabenbHbie xomyTbi(KnuLbl) M3 nonumepa Ans kpennexus Kabeneii or 6 no 110 kB.

HasHaueHue:

lpuMeHseTCs ANs KpenneHus Ha nonepeymnHax kabenbHbix NOTKOB HONbLIMX
nponetax. [ins kabeneii B 0AHOXMNbHOM UCMONHEHUM NPOKNAAbIBAEMBIX - . -
B MNIOCKOCTM 1 B TPeYronbHuKe. [N TpexkmibHbIX Kabenen Ha HanpsxeHue
ot 6 00 35 kB.

OCHOBHbIE XapaKTepPUCTUKK: 1
* CeyeHue kabens ot 50 mm? no 800 Mm?

¢ HapyxHblit suametp Kabens ot 25 MM o 88 mm

* JNeKTPOAMHAMMYEeCKas CTOMKOCTb y3na kpennerus YKP 93,4 kA

* JNeKTPOAMHAMUYECKas CTOMKOCTb y3na Kpennenus YK 75,2 kA

¢ MexaHuyeckas CTOMKOCTb K TOKaM KOPOTKOro 3aMblkaHus y3na kpennenus YKP 32 kH
¢ MexaHuyeckas CTOMKOCTb K TOKaM KOPOTKOrO 3aMblkaHus y3na kpennenus YK 21 kH
» Kareropus croiikoctu k ropenmto M1B-0

» Temneparypa okpyxatowero Bo3ayxa ot -60 °C go +75 °C

o Cpok cnyx0bl y3108 Kpennenus He MeHee 20 neT

OcobeHHoCTH:

¢ HapgexHocTb — 0becneynBaeT NpoyHoe KpenneHue kabeneii 1 COXpaH-

HOCTb NPY NPOTEKaHUM DOMbLIMX TOKOB KOPOTKOTO 3aMblKaHMS. KOHCTpyKLmS

Y313 NOJHOCTBIO UCK/IOYAET KOHTAKT Kabens ¢ MeTananyeckoin onopHoit 5
KOHCTPYKLLMEN Hi 1 1

+ be3onacHoCTb — OTCYTCTBYET 3aMKHYTbIN KOHTYP R\ e

s JlerkocTb B MOHTaXe — A5l YCTAHOBKM HYXHO 3aBEPHYTb BCEro 2 raiiku,
He TpebyeTcs YCTaHOBKA PE3UHOBbIX NPOKNAA0K M KAaKUX-NMBO LONONHUTENb-
HbIX 31EMEHTOB

* Yn06CTBO 3KCN/yaTaLMu — BO3MOXHOCTb BblaeneHus a3 3a CYeT NPUMEHEHUS KWL, Pa3HOTo LiBeTa (Kpac-
HBII, XENTbIN, 3eNeHbli)

* YHMBEPCanbHOCTb — pa3Mep y3Na NoadMpaeTCs Nog KOHKPETHbIN Kabenb, YTo UCKAYaeT aedopMaLmio
u3onaumm Kabens.

* AHTUBAHJANBHOCTb — B KOHCTPYKLMM Y3N10B KpenneHna He UCnoNib3yTCA LIBETHbIE METaNIbl, YTO AENaeT
UX «KHENHTEPECHbIMU» ONA XUILEHUA

» KOMNaKTHOCTb — MIMEKT MUHMMANbHBIN BEC U ra6ap|/|Tb| MO0 OTHOLWEHUKO K CYLLECTBYHOLLNM aHaNnoraM

Marepuan:
CranpaptHoe ucnonHenue YX/11,5 nog 3akas apyrue uCnonHeHus.

www.prokabel.pro 87



N30n9UMOHHBIE 3nE€MEHTbI U3rOTOB/EHbI U3 nonumepa

XOMyT M3roTOBNIEH M3 OLMHKOBAHHOTO MM aHOAWUPOBAHHOIO KANMOPOBAHHOIO NpyTKa

o Luametp labapuTHble pasmepbi, MM Bec,
Kabens, MM MMH MaKC Kr/100
[ins kabenei B 0AHOXMAbHOM MCMONHEHWM NPOKAAAbIBAEMbIX B MNOCKOCTH
YKP-1 25-32 42x67x32 48x73x32 0,155
YKP-2 33-51 50x75x42 70%x95x42 0,195
YKP-3 52-88 72x105x70 108x141x70 0,20
1-YK-1-3-245-(6-10) 50-64 65x90x75 79x104x85 0,098
2-YK-1-3-285-(6-10,20) 62-84 77x102x84 99x124x103 0,105
[ins kabenen B OAHOXUILHOM UCNONHEHUM NPOKNALbIBAEMbIX B TPEYTOSbHUKE
1-YK-1-3-245-(6-10) 25-32 65x90x75 79x104x85 0,098
2-YK-1-3-285-(6-10,20) 31-42 77x102x84 99x124x103 0,10
3-YK-1-3-330-(6- i
10,20,35) 40-48 95x120x99 116x141x116 0,13
4-YK-1-3-380-(6-
10,20,35) 48-60 116x141x116 140x165x138 0,14
5-YK-1-3-435-
(20,35,110) 58-66 136x161x135 152x177x150 0,15
6-YK-1-3-435-
(20,35.110) 65-81 150x175x148 182x207x178 0,16
Komnnekrauus:

¢ YKP-1: 6 knu, kabenbHbIx (2 KpacHbIX, 2 XenTblX, 2 3eneHbix), 6 NNOWaA0K U3 NoAMMepa C BNPeCcCOBaHHOM
rankoi M6

¢ YKP-2: 6 knuw, kabenbHbIx (2 KpacHbIX, 2 XenTbiX, 2 3eneHbix), 12 naowagok 13 noaumepa ¢ BpeccoBaHHOM
rankon M6, 6 noAcTaBoK U3 noaumepa bes raek.

¢ YKP-3: 6 knuL KabenbHbIX (2 KpacHbIX, 2 XeNTbIX, 2 3eNeHbIX)

¢ YK: OuMHKOBaHHbIA MM aHOAMPOBAHHbIN XOMYT B cOope - 1 wr, KabenbHas knuua 13 nonnmepa - 3 wr, MNna-
CTMHA MOHTaXHas 13 noaumepa - 1 wt, Brynka - 2 wr.

Mpumeuanue: Bce XOMyTbl UCMbITAHbI HA INEKTPOAMHAMMUYECKYHO CTOUKOCTb NPU NPOTEKaHUM TOKA KOPOTKOTO
3aMblkaHus B nabopatopun dpunmana OAO «HTL, anektposnepretukn CK E3C» «HayuHo-uccnenosatensckmii
LIeHTP MO UCMbITaHWIO BbICOKOBO/LTHOM annapaTypbly
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NPOKABENDb

OnpocHblit AMCT Ang 3anpoca NONHO# cneuuduKaLumum MaTep1anoB U LeHbl Ha 060pyaoBaHue.

YkaxuTe BbIOpaHHbIN 3aKa3HOW KOf,
3CTaKafbl:

YKaxuTe AnnHY 3CTaKapl

Ykaxute kon-Bo
HeobxoauMbIx 31eMEHTOB

YKaxuTe KoNM4ecTBO Nepexosos
yepes fopory
(LumpmHa nonocsl 7 MeTpoB)

KonuuectBo ropu3oHTanbHbIX
u3rmoos 90C

KonuuectBo ropu3oHTanbHbIX
T-otBeTBneHumit 90C

KonnuectBo ropu3oHTaNbHbIX
X-otBetBneHui 90C

KonnuectBo BepTuKanbHbIX CMyCKOB
Ha 90C

KonnuectBo u3mMeHeHuit Tpaccel
no BepTUKau

WHdopmaums 06 obbekTe

Ha3BaHue 3aka3uuka

MecToHaxoxaeHue oobekTa

Otpacnb

Tun cTpouTensCTea

Cpok 3kcnyataumm
060pynoBaHus

Hanpumep:

(3MM 1/1-12-8Tn21-300 YXN11,5
- 300 meTpoB

(3MM 1/2-12-12-6Tn32-400
YXJ11,5 - 500 metpos

0AO YITMC

Bnagnmupckas 0bnactb,
n. MBaHOBO

Jlobblua 60KcKTOB

PyaHuK 1 ropHo-oboraTtutenbHas
dabpuka

30 net
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NPOKABENDb

OnpocHbIit AMCT Ang 3anpoca NONHO# cneuuduKaLumum MaTep1anoB U LeHbl Ha 060pyAoBaHKe.

YkaxuTe BbIOpaHHbIN 3aKa3HOW KOf,
3CTaKafbl:

YKaxuTe AnnHY 3CTaKapl

Ykaxute kon-Bo
HeobxoauMbIx 31eMEHTOB

YKaxuTe KoNM4ecTBO Nepexosos
yepes fopory
(LumpmHa nonocsl 7 MeTpoB)

KonuuectBo ropu3oHTanbHbIX
u3rmoos 90C

KonuuectBo ropu3oHTanbHbIX
T-otBeTBneHumit 90C

KonnuectBo ropu3oHTaNbHbIX
X-otBetBneHui 90C

KonnuectBo BepTuKanbHbIX CMyCKOB
Ha 90C

KonnuectBo u3mMeHeHuit Tpaccel
no BepTUKau

WHdopmaums 06 obbekTe

Ha3BaHue 3aka3uuka

MecToHaxoxaeHue oobekTa

Otpacnb

Tun cTpouTensCTea

Cpok 3kcnyataumm
060pynoBaHus

Hanpumep:

(3MM 1/1-12-8Tn21-300 YXN11,5
- 300 meTpoB

(3MM 1/2-12-12-6Tn32-400
YXJ11,5 - 500 metpos

0AO YITMC

Bnagnmupckas 0bnactb,
n. MBaHOBO

Jlobblua 60KcKTOB

PyaHuK 1 ropHo-oboraTtutenbHas
dabpuka

30 net
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Cnucok nutepartypbi:

10.

11.
12.

13.

14.

15.

16.

17.

«LlnHkoBaHue». Cnpas. u3a. MpockypkuH E. B., Monosuy B.A., Mopo3 A. T. M.: MeTannyprus, 1988.
«MartepuanoseneHue. Yuebuuk ans By3os. ConHues 0. 11, Mpsxuu E. U., BoiitkyH @., 2007

«XTO metannosy. Jlaxtuu K0. M., Ap3amacos b. H. 1984.

Mpasuna ycTponcTea 3nekTpoycraHoBok (M1Y3). (yts. Mpukasom MunaHepro Poccumn Ot 08.07.2002 N2 204).
Crangapt IS0 12944. 3awmTta oT KOpPO3UM CTaNbHbIX KOHCTPYKLMN CUCTEMAMM 3aLMTHBIX MOKPbITHIA. 1998

FOCT-P 55025-2012. «Kabenu cunoBble € nNACTMACCOBOM M30AALMEN HA HOMUHANBHOE HaNPsXKeHUe
oT 6 110 35 KB BKmounTenbHo. 06wwme TexHuyeckue ycnosusy. 2012

FOCT 15150-69 «MawwmHbl, npubopbl U Apyrue TexHUYeckue usgenus. CnonHeHus Ans pasanyHbIX KauMaTuye-
CKMX paitoHOB. Kateropuu, ycnoBus 3KCnayataumm, XpaHeH!s U TPaHCNOPTUPOBAHUS B YaCTH BO3AENACTBMS KNUMa-
THYeCkux HaKTopoB BHeLIHe# cpedbl». 1969

[OCT P 52868-2007 «Cuctembl KabenbHbIX TOTKOB U CUCTEMbI KADEbHbIX IECTHMULL
ANS NpoKnaaku kabeneii», 2007

IEC 61537:2006 “Cable management - Cable tray systems and cable ladder systems”. 2006

PyKoBOACTBO, N0 BbIOOPY, NPOKNAAKE, MOHTaXY, UCMbITAHMSIM W 3KCNyaTaLmm kabeneii ¢ usonsumei
W3 CLUMTOrO NomMaTMneHa Ha Hanpsxxenue 64/110 kB. 3A0 3aBog «HOxkabenby. 2005

WHCTpyKuma no npoknaake kabeneii u3 cwmtoro noautuneHa NEXANS/6-35/04. 2004.

Csoa npasun. Harpysku u Bo3aencraus. AkryanusuposanHas pegakumus CHull 2.01.07-85 (yts. [pukasom Munpe-
rmoHa P® ot 27.12.2010) CHuM 2.01.07-85

r0CT 9.402-80 MoaroToBka noBepxHOCTM nepen, okpawwmsanuem. 1980
FOCT 9.410-88 MokpbiTis NOpoLLKOBbIE NOAMMepHble. 1988

HopouweHko B.T.n ap. CoBpeMeHHble TeEXHONOMMYECKME NPOLLECCHI MOATOTOBKM NOBEPXHOCTM METANNOB METOAAMM
OKYHaHus! U pacnbinenus. Tes. gokn. coBelwaHns «CoCTosHUE U NePCMEKTMBbI PA3BUTUS HOBbIX MPOrPECCUBHBIX
METOZ0B NOArOTOBKM NOBEPXHOCTM nog, okpacky». M..:HUUTIXUM, 1975

YkaszaHus no npoknagke 1 3kcnayataummn kabenei u3 CM3 Ha Hanpsxenue 10, 20, 35 kB
0AO «3nektpokabenb». 2014.

Karanor npoaykuumu no cuctemam npoknagku kabeneit 000 MUK-IHepro. 2015.
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