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MNpepucnosue

Lienn n npuHumnel cTaHgapTm3auum B Poccuiickoin @efepauym ycTaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. N2 184-d3 «O TexHMUYECKOM perynvpoBaHnMmn», a npasuia NpUMEHEeHUss HaunoHaNbHbIX
cTtaHgapToB Poccuiickoin ®epepauyun — TOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoli ®epepayuu.
OCHOBHbIE MOTOXEHNA»

CBefleHusi o cTaHapTe

1 NOArOTOBJ/IEH OTKpbITbIM aKLMOHEPHbIM 06LecTBOM «Bcepoccuiickuii Hay4yHo-uccnepgoBsare-
NbCKUIA. MPOEKTHO-KOHCTPYKTOPCKMIA U TEXHOJIOTMYECKUIA MHCTUTYT KabenbHoW npombiwieHHocTn» (OAO
«BHWWKTMM») Ha ocHOBe COBGCTBEHHOrO ayTEHTUYHOrO NepeBoja cTaHapTa, yka3saHHOro B NyHKTe 4

2 BHECEH TexHnyeckum KOMUTETOM N0 cTaHAapTu3auun TK46 «KabenbHble nsgenvs»

3 YTBEPX/EH 1 BBEJIEH BJEVICTBME MNpukasom ®efepanbHOro areHTcTea No TEXHUYECKOMY pery-
NMPOoBaHNIO 1 MeTposiormm ot 26 noHsa 2009 r. No 216-cT

4 HacToswwnii cTaHAapT nAeHTUYeH MexayHapoaHomMy ctaHgapTy M3K 60287-1-2:1993 «Kabenu anek-
Tpuyeckne. PacyeT HOMUHaNLHOW TOKOBOM Harpysku. YacTtb 1. YpaBHeHMS A15i pacyeTa HOMUHaIbHO TOKOBOA
Harpy3ku (100 %-Hbli1 KO3 PULMEHT Harpy3ku) v pacyeT notepb. Pasgen 2. KoadumuymeHTsl noTepb, 06ycnos-
NEeHHbIX BWXPEBbIMW Tokamu B 060/104Ke, A8 ABYX Lenei, pacrnofioXeHHbIX B OAHON M/I0CKOCTU»
(IEC 60287-1-2:1993 «Electric cables — Calculation of the current rating — Part 1: Current rating equations
(100 % load factor) and calculation of losses — Section 2: Sheath eddy current loss factors for two circuits in flat
formation»).

Mpu NpYMEeHeHNN HacToALWEero cTaHAapTa peKoOMeHAyeTCs NCNO/Ib30BaTb BMECTOCCHINIOUHbIX MeXAyHa-
pOAHbIX CTaHAAPTOB COOTBETCTBYHOLLME UM HaLMOHa/IbHbIE CTaHgapTbl Poccuiickoin defepalmmn, cBeeHuns o
KOTOpbIX NPUBEAEHbI B ONOHUTENBHOM NPUIOXKEHUN A

5 BBEJEH BIEPBbIE

MHopmMauus 06 M3MEHEHMSAX K HACTOSILLEMY CTaHAapTy Ny6avKyeTCsl B eXerofHo vW3jaBaemMoMm
MH(OPMaLMOHHOM YKa3aTe e «HauuoHanbHble CTaHAapThi», a TEKCT U3MEHEHUIi U NoNpaBoK — B eXemMe-
CSIUHO M3aBaEMbIX MH(DOPMALIMOHHBIX YKa3aTensax «HaunoHaibHble cTaHgapThi». B ciyuae nepecMoTpa
(3aMeHbl) UK 0T MeHbl HACTOSALLEr0 CTaHAapTa cooTBETCTBYOLLEe yBefoMeHne GyaeT ony6IMKoBaHO
B ©XXEMECSAUYHO N34aBaeMoM MHDOPMaLMOHHOM yKazaTene «HaunoHanbHble cTaHaapThi». COOTBETCTBY-
loLLas Hdopmaums, yBeoMIeHNe U TEeKCTbl pa3MeLan T csl Takke B UH(OPMAaLMOHHOI cncTeMe o6LLLero
no/ib30BaHUs — Ha ohULMabHOM caiiTe defepasibHOro areH TCTBa N0 TeXHUUECKOMY PerympoBaHuio 1
MeTposiornumB ceTu HTepHeT

©CraHgapTtuHpopm, 2009

HacTosiuii cTaHgapT He MOXeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MpocTpaHeH B kauecTBe ohuLmanbHOro Usganus 6e3 paspellenus ®egepanbHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

KABE/IN SNEKTPUUYECKUE. PACUET HOMUHAJTIbBHOW TOKOBOW HATPY3KU
YacTtb 1-2

YpaBHeHus Ans pacyeTa HOMWHasIbHOU TOKOBOM Harpy3ku (100 %-HbIi KO3(hPULMEHT Harpy3Kn)
1 pacyet notepb. KoahdumuneHTbl NoTepb, 06YC/OB/IEHHbIX BUXPEBBLIMU TOKaMu B 060/104Ke,
ONA ABYX Uenel, pacnosioXXeHHbIX B OAHOV M/I0CKOCTH

Electric cables. Calculation ofthe currentrating. Part 1-2. Currentrating equations (100 % load factor) and calculation of
losses. Sheath eddy currentloss factors for two circuits In flat formation

fNata BBegeHna — 2010—01—01

1 O6nacTb NpUMeHeHUs

B HacToswem cTaHfapTe npuBeAeH MeTof pacuyeTa noTepb, 00yCNOBMEHHbIX BUXPEBbIMU TOKamu, B
MeTaI/IM4eckmx 060/104Kax OAHOXMNbHbIX Kabeneil, pacno/I0XeHHbIX B OAHOM NIOCKOCTU B iBYX TpeXasHbIX
uenax. O60M104KM COeMHEHbI B O4HOW TOUKE UV MEPEeKPeCcTHO ANS TOro, YTo6bl He 6b1110 B 060/104KaxX 3HaYM-
TeNbHbIX LUPKYUPYIOLWNX TOKOB. Ecnv MeTannuyeckne 060104KN coeJMHEHbl C 060MX KOHL0B, UMEIT MecTo
3HauMTENbHbIE LMPKYIMPYIOLLNE TOKN, KOTOPbIE BNEKYT 3a CO60/ yMEHbLLEHWE [,0NYyCTUMO TOKOBOW Harpy3Kku.
MeTopg pacyeTa notepb, 06YCMOBAEHHbIX LMPKYIMPYIOLWUMY TOKaMK, ANS ABYX TpexdasHbIX Lenei HaxoauTcs
B CTafMN pacCMOTPEHUS.

MeTog, onucaHHbIV B HacTosIWEeM cTaHAapTe, AaeT nonpaBoYyHble KO3 ULNEHTbI, KOTOPbIE MPUMEHS-
10TCA ANA KOPPEKTUPOBKM KO3((hMLMEHTOB NOTEPb B 060/104KaX efUHUYHON N30NMPOBaHHON TpexdasHol
uenu. ATUMK NonpaBkamMmu MOXHO nNpeHebpeyb ANs kabeneil, y koTopbix napameTp T meHee 0.1 (T =«/107RS,
4YTO COOTBETCTBYET NPOAOSILHOMY COMPOTUBIEHUI0 060104kM 6onee 314 mkOm/m npu yacTtoTe 50 My,

COOTBETCTBEHHO 3TOT METO/, C/lIeyeT UCMO/b30BaTh A/15 60/bLUNHCTBA CeveHUii kabeneli c antoMuHne-
BOIi 060/104KOIA, HO HET HE06X0ANMOCTM ero NPUMeEHATL A8 Kabesnell Co CBMHL0BOM 060/104KOW NPU YCNOBUH,
YTO OHW HE MEIOT C/INLLKOM BO/bLINX CEYEHUIA XKUN.

KoadhdpuumeHTbl AaHbl B Tabnuuax n paccuntaHbl Ha OCHOBE yHAaMeHTalbHbIX (DOPMY A/15 NOTepb B
o6o0n0uKax, gNsa BblUMCAEHUA KO3 PNLMEHTOB TpebyeTca nporpaMmupoBaHie Ha 3BM. uTo nHorga TpyaHO
OCYLLLEeCTBUTb B TEKYLLUX KOMMEPUYECKUX cuTyaumusax. B ctagmm paccMoTpeHns HaxoguTcsa co3gaHne yrnpoLeH-
HbIX (DOPMY/1 A1 HEKOTOPbIX KO3 PMLMEHTOB, NPNBEAEHHBIX B Tabimuax.

PacueT noTtepb Ans kabeneii B egnHUYHOM Lenu npuseseH B M3K 60287-1-1.

2 HopmaTtuBHbIE CChIIKK

B HacTosiLeM cTaHAapTe NCNo/b30BaHa HOPMAaTUBHAS CChISIKa Ha CNeAYyoLLMA MeXAyHAaPOAHbIA CTaH-
napt:

M3K 60287-1-1:2006 Kabenu anektpuyeckue. PacuyeT HOMUHaNbLHOW TOKOBOW Harpy3ku. YacTb 1-1.
YpaBHeHWs ANs pacyeta HOMUHasIbHOW TOKOBOW Harpysku (100 %-Hblii KOI(hMULMEHT Harpyskn) 1 pacyet
notepb. O6LME NOTOXKEHNS.

MpumevyaHne — [Na[aTUPOBAHHBIX CCbINIOK UCNONbL3YIOT TONIbKO YKa3aHHOE a CChbiNKe u3gaHune. [ins Hegatu-
POBaHHbIX CCbI/TOK MCMOJIb3YIOT CAMOE Noc/iegHee n3aanue (Bkvas nsMeHeHus).

3 O603HaueHunsa

B HacToslleMm cTaHfapTe NpUMeHeHbI criefyolmne 0603HaveHns
A.B.C.D — KoathpuUUNeHTbI, UCNonb3yemMble npu onpegeneHum H nJ MetTofoM MHTepPnonsaunmn:

N3paHne opuymnansbHoe
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Ds — HapyXHbI AnameTp MeTanInyeckoi 060104KN, MM;

Drf — AvameTp BOOGpaxaemoro COOCHOro LuavHApa, kacalLerocs BHyTpeHHen NoBepXHOCTW BNaavH
rodppupoBaHHON 060/104KUN, MM;

Ooc — AnameTp BOO6paaemoro COOCHOrO LIIMHAPA, KacatoLLerocs BbICTYNoB rodypnpoBaHHO 060/104-
KN, MM;

Gs — KO3(P(PULIMEHT, KOTOPBIV yunTbiBAET NOTEPU, 06YCNOBNEHHbIE BUXPEBBLIMU TOKAMU B TOJILLE 060-
JI0YKN. BbI3bIBAEMbIMY TOKOM B XW/E;

R — COMpPOTMB/IEHNE XW/bl NEPEMEHHOMY TOKY NPV MakCcuMasbHOW pabouyeli Temnepatype. Om/wm;

Rs — conpoTuBneHune 060s104kn. Om/\m;

S. T.U.V — KoathhuLMeHTbl, UCnosb3yemMble Npu onpegenedmm J MeTo40omM UHTeEpnonsaLmuu;

c — paccTosiHMe Mexay ocsMu kabeneii fByx coceHUX Lienei (CM. pucyHok 1), mm;

d — cpegHuin gnameTp 060/104KN, MM;

f — yacToTa cuctemsl, u;

gs — KO3(hPMLUMEHT, KOTOPLIA yuuTbiBAET NOTEPU, O0OYC/OB/IEHHbIE BUXPEBbIMW TOKamu B TO/LLE
060/104KM, BbI3bIBAEMbIMY TOKAMW B COCEHNX Kabensx;

T - — 10-7;

S — paccTosiH1e mexay ocsmMu kabesneil ogHol Lenu, Mv;

ts — TO/LWMHa 060104KUN, MM;
2s'

ft — KO3p(pMLMEHT, ncnonb3yemsiii B 6.5;

X0 — KO3thhUUMEHT NOTePb A1 060104KM C BbICOKAM CONPOTUBIEHNEM B € AUHUYHON Lenu;

X, — k03thhnLMeHT noTepb A8 060/104KN C HU3KUM CONPOTUBNEHNEM B €4UHNYHOW Lienu;

X, if — KO3ah(hMLMEHT NoTepb A5 060/104KN C HA3KMM CONPOTUBAEHNEM A7 ABYX TpeXdasHbIX Leneil;

ps — yfenbHoe 3/1eKTpuyeckoe ConpoTuBIeHne marepmana 060104ku nNpu paboyeit Temneparype,
Oom w™m;

@® — yrnosas yactoTa cuctemsl (21/). 1/c.

4 OnucaHue meTtoga

4.1 O6uwme NONOXeHUs

MeToa, npeacTaBfeHHbli B HACTOsILEM cTaHjapTe, aHanorMyeH pacyeTy eAMHUYHbIX Lenei no
M3K 60287-1-1. Tam npuBegeHbl hopMy bl AN KO3PDULMEHTOB NOTEPb 4715 060/104EK, UMEIOLLMX NPOA0b-
Hoe conpoTuenexue, npy kotopom T MeHee 0.1 {Rs= 314 mkOm/m npu yactoTe 50 I'y). COBMECTHO C amMnunpu-
yeckummn hopmynamu, No3BONAILWNMY paccyuTaTb NONPaBoYHble KO3 MULNEHTLI A1 060/104EK C MEHBLUMM
COMPOTUB/IEHNEM.

OpHako fna ABYX TpexdasHbix Leneli TOYHble aMnupuyeckme hopmMysibl, 0XBaTbiBatoLLME NONHY0 raMMy
KO3 PULMEHTOB, [O/DKHBI METb Takoe 60/bLIOE YACI0 YIEHOB, YTO KCMNO/Ib30BaHNe Taknx hopMys fJaBano
6bl Masio UM CoOBCEM He faBasio NPenMyLLLECTB N0 CPABHEHMIO C MCMO/Ib30BaHUEM TOYHBIX KO3 ULMEHTOB,
npeAcTaBeHHbIX B Tabnmuax Hapsagy ¢ BO3MOXHOCTbIO X MHTepnonsauuu. MNMocnegHunii nogxoa faeT 1o npeu-
MYLL,eCTBO. YTO TOYHOCTb KO3(PPNLNEHTOB NOTEPL MOXET BbITh paBHA TOYHOCTU UCXOHbIX pacyeToB 1 jaBaTb
norpelHocTb He 6onee 1 %.

AmMnupuyeckue popmysbl 418 OrpaHNYeHHoro AnanasoHa KoadMuLMEeHTOB HaXoAsaTCA B CTaaun pac-
CMOTPEHUS.

[na HarnagHOCTW AN onMcaHusa meToAa BbiGpaH cnocob, N03BONAIOLWMIA BbINOAHATL pacyeTbl BPYUHYHO.
Ho npuHMMas BO BHUMaHWe 3HauYUTesNbHbIA 06beM pacyeToB AN1S MOSyYeHus KO3 uLNeHTOB noTepb 415
wecTun kabeneii, npegnonaraeTcs, YTo pacyeTbl 6yAyT BbINONHATLCA HA OBM. B 3TX YCNOBUSAX COBEPLUEHHO
onpasgaHa (npy Heo6Xxo4MMOCTN) MHTEPNONALMA MeXAY TabNMUYHbIMU 3HAYEHNAMN.

OfHaKo BO MHOTMXCNyYasax 3HaueHUss COOTBETCTBYHOLLMX NapameTpoB 6yAyT TakoBbl, YTO MHTEPNONALMSA
GyAeT HE HY)XHa UM OHA MOXET ObIThb BbINO/IHEHA C AOCTATOYHOW TOYHOCTbLIO MPOCTLIM NOAG0POM.

MonpaBoyHble KO3(MULMEHTBI, yunTbiBalOWME 3PdEKT BUXPEBLIX TOKOB B 060/104Ke, NOJYyYeEHbl C
ncnosb3oBaHneM Tex xe hopmys, KoTopble npusegeHsl B MK 60287-1-1.

2
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4.2 OCHOBHblEe NONIOXEHUSA meTofa
KoadhchmumeHT noTepb B 060/104Ke AaHHOrO kabens ansa AByx TpexdasHbiX Lenel, pacnonoXeHHbIX B
OZIHOW NAIOCKOCTM (CM. PUCYHOK 1), paccunTbiBalOT crieayoLmm 06pasom.

:"‘D'-[XOUJ,OTI,D,03)N(OTl,D,OG)J(Otl,D,OG)gS+GJ. <>

roel’'v — K03 ULMEHT NOTePb A1t 060/104KM CHU3KUM CONPOTUBNEHUEM ANS iBYX TpeXdasHbIx Leneii;

>0— k03hpULMEHT NOTEPL 7151 060/10UKN C BLICOKMM CONPOTUBSIEHNEM B €AMHUYHON Lienu;
H (ot 180 3) — nonpaBo4Hble KO3 ULMEHTbI A8 CONPOTUBNEHUA 060/104KUN, OTHOCALWMECS K Kabensam 1,2

Wnn 3 B eMHUYHOM Lenu;
N (0T 1806) — KO3(h(PULMEHTbI, yUUTbIBAIOLLME B3AUMHBIE BIMSHUS MEXAY LensMu 1 BCBA3W CITUM 3aBUCS-

Wme oT nopsigka cneposaHus as B kabensix 1—3 n 4—6;
J (0T 140 6) — KO3h(PULMEHTBI, 3aBUCSILLIME OT NONOXEHUS kabenein 1—3 n4—6 B Kax 4o uenu;
gS— KO3(h(PULMEHT, yuUTbIBatOLLUIA NOTepK, 06YCNOBEHHbIE BUXPEBbLIMI TOKaMu B To/1LLe 060104-

K1. BbI3bIBAEMbIMU TOKAMMN B COCEHUX kabensx;
Gs— K03a(hhMLMEHT, yUnTbIBaAIOLLMI NOTEPU, 06YCNOBNEHHbIE BUXPEBbLIMW TOKAMM BTO/ILLE 060/104-
K. BbI3bIBAEMbIMY TOKOM B XUSIE.
Ponb, koTopyto urpatoT koadpcpuumeHTbl N 1 J, He cBsi3aHa HEMNOCPELCTBEHHO C (DU3NYECKOW yHKLMEd,
HO OHU BbIGpaHbl AN YNpoLLeHUs TabMyHoro npeacrtasneHus. O603HavYeHnsa ABNAITCA NPOU3BOJIbHLIMUA.
3HaveHus H, N » J nonyyatoT u3 tabnuy, 1—11 v BbIGUPaOT B 3aBUCMMOCTY OT NPefCTaBNEHHbIX HUXE
napamMeTpoB, a TaKkke 0T NosIoXKeHUs kabens n ha3oBoii NocneoBaTeIbHOCTM TOKOB B XMNax;

T=JL10"7.

rae 0=2st
f — vacTtoTa cuctemsl. 'y,
Rs — conpoTtusneHve o6os10uku npu paboyein Temnepatype. Om/m;

a
z=—.
2s
r0e s — paccTosiHne Mexay ocsiMu kabenei ogHol Lenu, Muv;
d — cpepnHwuii guameTp 060104KN, MM;

rae ¢ — pacctosiHie Mexay ocsiMu kabeneii AByx cocefHUX Lenei (CM. pucyHok 1), M.
PucyHok 1 — PacnonoxeHvie kabenei

[1I'b

4 5 6

MpumMmeyaHue —/[NA eaVHAYHON LIEMM C 060/104KaMU C HU3KVM COMPOTUB/IEHVEM KO3(DULIMEHTLI NOTEPH
MOTYT GbITb MO/y4YEHbI C UCMO/b30BAHNEM TOJBKO KO3ghMLeHTOB H (1.2 13). Kak NpesCcTaB/eHo Hbke

’\I_(—:(XOH(OTI 0o 3)gse GJ.

4.3 Kputepun gns Beibopa doopmyn 1 kKoappuruneHToB

[na o6onoyek, 3Ha4YeHME Ty KOTOPbIX MeHee 0,1, 4TO UMeeT MecTo A/151 6O/bLUMHCTBA Kabeneil B CBUH-
LloBOVi 060/104Ke, MOXHO NPUHATL, 4TO koadpuLmeHTbl H. N. J 1 gs paBHbl egvHuLe, 1 GspaBeH Hy/mo. Mpu 3aTux
ycnosusix XOMOXHO MCNOb30BaTh A1 ABYX TpeXdasHbIX Leneli 63 KoppeKLuu.

Ecnu 3HaveHne T paBHO unm 6onee 0,1, 4To 06LIYHO XapaKkTEPHO A5 BCeX kabeneil, 3a UCKTYEHNEM
Kabenei He6obLLNX pa3MepOoB B a/lloMVHMEBO 060/104Ke, criegyeT onpeaenaTe 3HavyeHns H.N.Jugs. Koadp-
huuneHT Gscnepgyet onpeAensitb, TO/IbKO EC/IN 3HAYEHWe T paBHO UK 6osee eauHNLbL.
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5 dopmyna KosgppuuMeHTOB NoTepb 418 060N104YEK C BbICOKUM
CONpPOTMBNIEHNEM B €4NHNYHON Lennn0

KoaghomumeHT noTeps Bo6onouke /.0onpeaensioT no cneaytouiein gpopmyne:

wnee. 2 Tdla @

(I+1 Y250 ¢

[nsa Tpex pacnonoXeHHbIX B OAHOM MIOCKOCTU O4HOXUbHbIX Kabenei koadhurumeHT C creayowmii:

Kabenb KoadhcpuupeHt C
LleHTpanbHblil kabenb 6
BHewHune kabenun 15

6 PacueT koadpuumeHTo H,Nv\J

6.1 PacnpepgeneHne koahnuneHTOB ANA KaxXA0ro kabens, BpemMeHHas Nocnef0BaTebHOCTb U
npaeHTudmkaumsa das

Ba)kHO OTMETUTb, KakuM 06pa3om koadpuymeHTol H. N nJ 3aBUCAT OT BpEMEHHO Noc/iefoBaTeNbHOCTH
TOKOB 1 (O13MUYECKOTO NOJIOXEHUS XNI.

Kabenu gomkHbl 6bITb NPOHYMepOoBaHbl B COOTBETCTBUM C PUCYHKOM 1.

Koadbcpmumentsl H (1,2 1 3). Tabnuua 1, pacnpegeneHbl B 3aBUCMMOCTY OT BDEMEHHOW NocnefoBaTte b-
HOCTW. CBA3AHHOI C MOSIOXEeHEM Kabesnei Tak. YTO. Hanpumep, cneayLme cXxeMbl PacnosioXeHus kabenei
€AVHVYHOI Lienu MMeroT Ty XXe BPEMEHHYI0 Noc/ef0BaTelbHOCTb:!

Homep ka6ens 1 2 3
MocnepoBatensHoOCTb (cxema 1) R S T

MocnepoBatensHOCTL (cxema 2) S T R
MocnepoBatensHoOCTb (cxema 3) T R S
C koathduureHTamm " H2 "y

B BbllwenpuBegeHHOM npuMepe kabenb 1 Bcerga ABNSETCS BHELWHUM MPOBOAHWKOM OnepexatoLlen
hasbl U cooTBETCTBYET KOadhchuumeHTy Hy Kabesnb 3 ABASETCA BHELWHUM NPOBOAHMKOM OTCTatowel dasbl 1
cooTBeTCTBYeT KoadhpumuneHTy Hy

OueBUAHO, YTO ANA 3TUX Kabenel naeHTndukauusa pascrumeonamu R. Su T,} He ABNsSIETCA BaXHOM, BaX-
Ha TO/IbKO BPEMEHHas nocnefoBaTeslbHOCTb.

B aBYyx TpexdasHbix Lensax, ecnv niobasa u3 Leneii uMeeT 06paTHy0 NocnefoBaTeslbHOCTb, 3HaveHnsa H
O0/KHBI 6bITb NPUCBOEHBI Kabensm B 06paTHOM nopsigke. PacnpegeneHue koadpguumneHtTa H 3aBucuT oT Bpe-
MEHHOI nocnefoBaTeIbHOCTY B Npefenax kaxaoin uenu.

B KoHburypaummn us geyx tpexdasHbix Lenei naeHtnduvkaumsa das. Bbipaxaemas cvMBosiamu, cyliec-
TBEHHA B TOM. YTO UAeHTUdMKauus has B OTHOLIEHN M NOOXEHNSA Kabenei B eAMHNYHON Lienu MOXeT 6bITb UK
TakoW, Kak B Apyroi uenu (npamas nocnefoBaTesibHOCTb), MM60 ObITb 3epKanbHbIM OTpaxeHnem (obpatHas
nocnefoBaTelbHOCTb).

[Ba Ha6opa koagpcpuuneHToB N (1. 2, 3.4. 51 6). cooTBETCTBYOLWME NPSIMOIA 1 06paTHOI nocnenoBa-
TeNbHOCTAM. NpuBeAeHbl BTabnuue 2. Eciv nonoxeHns kabenei MapknpoBaHbl oc/efoBaTe/IbHO BCOOTBET-
CTBUM C npaBwnamun upeHtudpmkaunm das. Ko3dhUUMeHTbl pacnpefensioT Ha TOW Xe OCHOBe, 4YTO U
koatppuumeHT H. CnefyeTt 0TMeTUTb, YTO 3HAYeHUA ans kabeneii 4, 5 1 6 B o6paTHOIf nocnefoBaTeIbHOCTM
npeacTaBnAloT cO6Ol OTpaxeHne 3HaueHnii ans kabeneii 1.2 n 3.

Yucno BXOAHbIX NapameTpoB, He06X0aMMbIX AN1st koadpdpuumenToJ(1,2.3,4.5 1 6). TpebyeT UCnosb30-
BaHWA HECKO/IbKUX Tabnuy,. Tabnunubl 3—8 — ANna Kaxaoro kabens npyycTaHoBke B NPAMON nocnefosarteslb-
HocTh. Tabnuubl 9—11— ans obpaTHO nocnefoBaTeslbHOCTW, a KO3duUMeHTbl AnA kabenein 1—3
MCNONb3YIOT Takke Ana kabeneii 6—4 B ykasaHHOM nopsgke. PacnpegeneHune KoathrULMeHToB — B TeX xe
Hanpas/ieHUsIX, 4To 1 KoatpduuneHta N.

6ykBbl R. S. T cnonb3oBaHbl 418 yA06CTBA W 3KBUBAJIEHTHLI APYrMM N3BECTHLIM Habopam CUMBOOB ANA yKa3a-
HUA BPEeMeHHOI nocnepoBaTeNbHOCT U naeHTUdnKaunm as. Taknxkak L,. 1 2 L3 a.b.c.R.Y.Burt. Aa.

4
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Hwxe AaHbl npuMepbl AN YeTblpex 06blYHbIX BAPUAHTOB:
Mpamasa nocnenosarteibHOCTb

Homep kabens 1 2 3 4 5 6
MocnepoBartenbHOCTb R S T R S T
Pacnpeaenexue H «7 ) "y "9 "y Tabnuua 1
PacnpegneneHne N " "9 v "g "6 Tabnuua 2/npsmas
Pacnpegenexue J J, 2 n 14 ng Tabnuubl 3— 8/inpamas.
Mpamasn nocnegosaTeslbHOCTb
Howmep kabens 1 2 3 4 5 6
NocnepoBaTtenbHOCTb T S R T S R
PacnpeaeneHue H «3 H2 "y "2 " Tabnuua 1
Pacnpegenexve N "g "4 ng "y " Tabnuua 2.'npsvas
Pacnpegenenue J Je Js J4 J Tabnuupl 3—8npamas.
O6paTHasA nocrefoBaTenlbHOCTb
Howmep kabens 1 2 3 4 5 6
MocnepoBaTtesibHOCTb R S T T S R
Pacnpepaenexne H H2 "y "y "2 Tabnuua 1
Pacnpegenexue N n2 "y "g e Tagnmu.a 2/o6paTtHas
Pacnpegenexve J A Tabmubl
2 3 n J2 9—11/06paTtHas.
O6paTHas nocnefoBaTelbHOCTb
Homep kabens 1 2 3 4 5 6
NocnepoBaTenbHOCTb T S R R S T
Pacnpegenenvne H " H2 "a "g "9 " Tabnuua 1
Pacnpepenenne N " n2 "y ” "g w'g Tabnuua 2/o6patHas
Pacnpepaenetue J 4 4 n 34 Is 4 Tabnuupl

9—11/06paTHas.

6.2 PacueT koapdpuumneHtos W(1,2 1 3), Tabnuua 1
Kaxablii n3 koahumumneHTos H nosyyatot no Taénuue 1c ucnosib3oBaHWeM NapamMeTpoB T 12, C yyeToM

NONOXeHUs Kaxaoro kabens (cm. 6.1).

Ecnu ans 3HavyeHwit napamMeTpoB T M z TpebyeTcs MHTePnoNAaUmMa Mexay 3HadyeHusimu tadnuubl 1 un

VHTEPNOALMA NoA60POM HexXenaTesibHa, MOXHO NCMO/b30BaThb CieyloLLyio NpoLeaypy.

7,
*0
*1

M3 cooTBeTCTBYIOLEN YacTu Tabmupl 1 nonyyaoT 3HaveHnsa H (a. b, ¢, d). kak nokasaHo Hnxe:

0 2
TO "a "c
T H
. "y "<l

roe 70,/n,. 20 nz, ABNATCA TA6AUUYHLIMY 3HAYEHUAMU, 60bLLUMU Y MEHBLUUMU, YEM 3HAYEHUS T UT.
3Ha4YeHUst NpeAcTaBnAloT crieayrowmnm o6pasom:

m = ([77,- T 0)

Z=(2,-20)
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3aTem onpegensoT koadduymeHTsl A. B,C, D:

A =Ha

B =(Hb-H aym

¢ =(Hc-H ayz

D=(Hd+Ha-H c-H bvMZ
Bce cymmupyioT:

A

+B(T- T0)

+ C(z- z0)

+D(m-mO0)(z-20)
KoadhdpuumenT H = utor

YTto6bl NoNyunTh H ,, H2 1 H3, faHHyt0 NpoLeaypy NOBTOPSIOT A1 KAXAOr0 13 Tpex kabeneii uenu.

6.3 Pacuet koacppuuymentos N (1,2,3,4,5 n 6), Tabnuua 2

3HaueHns koacpgpuumnerHta N nosyyatoT no Tabnvue 2 ¢ UCNosb30BaHMEM napamMeTpa y 415 Kaxaoro
kabens. Btabnuue 2 gaHbl 3Ha4YeHNs 415 NPSMOi 1 06paTHON nocnegoBaTensHocTu. CnegyeT OTMETUTb, UTO B
c/lyyae 06paTHOi nocneaoBaTelbHOCTY KO3 hLMEHTbI 4Ns kKabenein4.5 1 6 npeacTaBnsOT coO60l 3epKasib-
HOe oTpaxeHue Ko3aphnLMeHTOB AN kabeneit 1—3.

Ecnv nHTepnonauns okasbiBaeTCcs HEOOXOANMOW, MCNOMb3YT OA4HOMEPHYIO JIMHEHYIO MHTEPNOIALHKIO.

6.4 Pacuet ko3adpcpnymerHtoB J (1,2,3,4,5 n6), Tabnumubl 3— 11

3HauyeHus koadpchuumeHTa J gnsa kaxporo kabens nonyvarT no taénumyam 3—11 B cOOTBETCTBUM C
nocnefoBaTeslbHOCTbIO TOKOB U napameTpaMu T. Z ny.

Ta6nuubl 3—8 UCNoNb3yHT AJ1s1 LWECTN KabGesne, eCnm TOKKU BXMNax cCOOTBETCTBYIOT NPsSIMOiA nocnefoBa-
TenbHocTu. Mpu 06paTHON NocnegoBaTensLHOCTM Tabnuubl 9— 11 ncnonb3ytoT 4115 kabenein 1—3. a Takxe ans
kabenein 6—4 B ykazaHHOM MopsKe.

MoXeT oKa3aTbCsi He06X04MMOI MHTEPNONALMS MeXay BCeMU TpeMS BXOAHbIMU NapamMeTpamu, Torga
MOXHO UCNOJ1b30BaTh CIeAYHLLYI0 CXeMY TPEXMEPHOIN MHTEPNONALMN.

TabnmuHble 3HauYeHust AN KaXKAoro kabens pacnonaratoT rpynnamy no ofHOWN 418 KaXA0ro 3HaYeHus
napameTpay. BbibnpatoT fBe rpynnbl: O4HY 415 3HAYEHUS Y MEHbLLETO0, @ APYTYH0 A1 3HaYeHNs 6OJbLIErO, YeM
BXOJHOE 3HaueHune. N5 Kaxaoi rpynnsl Heo6xoanMbl 3HayeHust J (oTago d) nJ (ot e o f) (nogo6Ho nHTEpno-
NAUMK. BbINOIHEHHOI ANs H), Kak NOKa3aHo HUXe:

0 z 21 20 Z 21
To Je V.
T . T .
T, J* m, n
I'pynna gnsa yo Fpynna gnay,.

NHTepnonsiuus Mexay 3HaueHnsIM1, OTMeUYeHHbIMY * .faeT Tpebyemoe 3naueHneS1ans Kaxaoro kabens.
3HauYeHUs MOXHO NPeACTaBUTh CieaytoLM 06pa3oMm:

/o Y Ja
T, Jb
r, T0 Jc
mi
Yy T0 Je
T, J,
T0
T,
M=(m,m0Q___ z=Q2,-20___ V=(y, - y0)
T-(r-1T00 z'=(z-zQ___ Y'=(¥Y-Y0)_
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OnpegensioT koadppumuymeHtol A, B.C,D. S. T, U. A

A=,
c- (Jc-J,yz
D=(0-JayY

S=[Ja* Jd)- (Jb* JQVMZ
T=[(I3+Jg)-{Jc+J0)]IzY
U=[(Ja+ J)-(Jb+ JeyMY
V=[(Ib+JC+J, +JIh)-(Ja+Jdd+J,+ Jg)IMZY

Bce cymmupyioT:

A =
Bm' =
Ccz' =
Dy’

Smz' =
Tz'y’ =
Um'y' =
vm'z'y' =
J =wuTor =

3HaueHus1 J AN KaX[0ro 13 NsATn Apyrux kabeneii nofyyatoT Takum e 06pasom.

6.5 Pacuet koatppuyneHtoB Gsun gs

- «Ms)4 3)
GS 15101
| 4xto
Pl = .
my07.pa
V74 4)

0,0.10-»-1,6),

raep5— yAenbHoe aneKkTpuyeckoe cConpoTuBneHne marepmana 060104kv npy paboyein Temnepatype. OM M;
Ds — HapyXHblii fuameTp 060/104KUN, MM.

NMpumevyaHnune — AnarodpupoBaHHbixo60104ekamecToOs cnefyeT UCNONb30BaTb CPEAHUI HAPYXKHbII Ana-

°coc +01, {

MeTp -

rae 0 OC— anameTp BOOGpaxaemMoro COOCHOMo LMANHAPA, Kacalowerocs BbICTynoB rodopupoBaHHOli 060/104KN, MM.
DIt — gnameTp BOO6paxXaeMoro COOCHOTO UMMHAPA, KacatLerocss BHyTpeHHell NOBEpPXHOCTY BNaAuH roypupoBaH-
HOW 060N104KN, MM:
fs — TonwuHa 060104YKKN, MM.

7 TpaHcno3suuus kabener

OCHOBHasi Lie/lb TPaHCNo3MLMK 3aK/TloUaeTcs BTOM. YTOGbI NOCTENEHHO OCYLLECTBUTb POTALMIO BCEX XN
UK Bcex 060104eK, 60 1 Tex. U 4PYrux OT O4HO NOACEKUMN K APYTOi. STV U3MEHEHUS HE B/IMSIIOT HA noc/ie-
[l0BaTeNbHOCTb TOKOB B XW/aX, U NPU YC/IOBUU, YTO TPAHCMO3ULUSA BbINOHAETCS OAMHAKOBO B KaX0i Lenu B
OTHOLUEHWN NocneA0BaTeIbHOCTY has (T. €. Tpe6GoBaHMs, Kacalowmecs BpDEMEHHON Noc/ef0BaTeIbHOCTU 1
nosioxeHust 060/104eK, NpuBeeHHbIe B 6.1. CO61104al0TCA 04MHAKOBO A1 BCEX MOACEKL M), TPAHCNO3NLNS He
NOB/ISIET HA NPUMEHEHNE JaHHOTO MeToa.

TpaHCcno3nLms MOXeT OCYLLLECTB/ISTLCS B TOM XXe Hanpas/ieHuy G0 B NPOTUBOMNO/OXHOM OTHOCUTE 1b-
HO NocneaoBaTeIbHOCTM (ha3. HanpasneHne He BAKSIET Ha NOTepu, 06yC/IOBEeHHbIe BUXPEBLIMU TOKAMU, Npy
YC/IOBWU, YTO NPW KX A0V TpaHCMO3ULMK, 3aTparnBaioLLeii nociefoBaTebHOCTb (has. OHO 6yAeT OANHAKOBbIM
Ansi o6eux ueneit. M3 aToro cnefyeT, 4To ecv Lenyu UMetoT 06paTHyo Nocnef0BaTe/IbHOCTb TOKOB B XUIax.

7
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¢hmsnyeckoe HanpasfieHWe TpaHCNoO3WLMKM B OAHON M3 Leneil 6yaeT NPOTWBOMOMOXHBIM HaNpaBieHUO B
Apyroii uenw.

3HauyeHus noTepb, 06YCNOBNEHHbIX BUXPEBLIMU TOKaM B 060/104Kax, 3aBUCAT TOIbKO OT PacnosioXeHust
Kabenei, n nocne pacyeTa OHN NPUMEHUMbI K 110601 060/104Ke B oNpeaeneHHOM MOIOXEHNN HE3aBUCUMO OT
NoACEKLMH.

8 T[Mpumepsbl pacyeta noTepb, 0GYCNOB/IEHHbIX BUXPEBLIMU TOKAMMU

8.1 BBepeHue

Pa3mepsbl kabeneii, ucnonb3yemoie B npumepax 1u 2. ABASAIOTCA NPOU3BO/IbHLIMU U HE MPeACTaBAAlT
KaKol-TMb0o KOHKPETHbI Tun kabens.

B 60/1bWINHCTBE CyYyaeB MHTEPNONALMSA HE HYXHA, WU UCNO/b3YITCS YacTh Tabnuy, rae MoXeT 6biTb
npUMeHeHa MHTepnoNsaLus Nnoa6opom.

OpHako, ecnin nHTepBasbl B Tabmuax CAMILKOM BEVKA, HTOObI MOXHO 6bl/I0 NPOBECTU MHTEPMONALMI0
noA6opoM, UIN pacyeTbl BbIMOMHAIT Ha 3BM. TO MOXHO NPOBECTN HEOOXOAVNMYIO UHTEPMONALMIO BPYUHYIO
nnn Ha 3BM no onpegeneHHo nporpamme.

8.2 Mpumep 1

B faHHOM npumMepe napameTpbl Leneii coBnajaloT co BXOAHbIMK napameTpamu Tabnui, v noatomy
VHTEPMONALMS HC HYXHa.
VicxofHble AaHHble:

cpegHuii AuameTp 060/104KN d =90 mm;

TOJILNHA aNtOMUHNEBOL 060/104KM ts=3.18 mm;
CONpPOTUB/IEHNE 0600UKN Rs=62,9 « 10*® Om/M;
CONPOTUBJIEHUE XUbI R- 11,310 eOwm/m:
yLenbHoe conpoTuBeHne 060/104Kku ps =2.8264 O'aOm wm:

(cm. M3K 60287-1-1:2006. Tabnumua 1)
paccTosiHne Mexnay ocamu kabenei
B Npegenax uenei s =150 mwm;
Mexay uenamm c =375 Mm.
B aTom cnyyae:

A = 6231°;=5.57.
R LW-1Cre

MonpaBouHble KOIMAPULMEHTbI AN TOLLMHBI:

12,10
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MMpeanonoXunm, YTo Xunbl CoefUHeHb! B 06paTHOVI nocnenoBaTesibHOCTHU.

Kab6enb 1 2 3 4 5 6
MocnepoBaresibHOCTb R S T T S R

C 15 6.0 15 15 6.0 15
g 0,0270 0,1080 0.0270 0.0270 0,1080 0.0270
H 1.2200 1.0250 0.9190 0.9190 1.0250 1.2200
(r=05;2=0.3)

N 1.0605 1,1066 1.2593 1.2593 1,1066 1.0605
(/=0.4)

J 1.0100 1.0000 0.9650 0.9650 1.0000 1.0100
(T=05;2=03;y- 0.4)

9S 1,026 1.026 1.026 1.026 1.026 1.026
G, 0.0017 0.0017 0.0017 0.0017 0.0017 0.0017
RsIR 5,57 5.57 5.57 5.57 5.57 5.57.

MopacTtaBmB 3T 3HaUYeHUs B ypaBHeHue (1). nonyyaem:

*1d 0.211 0.710 0.182 0.182 0,710 0,211.

Pacuet gns kabens 1.
= 5.57[(0.0270 -1.2200 1.0605 1.0100 1.026)+ 0.0017]=0.211.

8.3 MMpumep 2

B faHHOM NpumMepe AN1s NPOM3BOJIbHO Bbl6paHHbIX NapaMeTpoB TPeBYeTCsl UHTEPNONALUA MexXAy Tab-
JINYHBIMU 3HAYEHUSIMW.

VMcxofHble faHHble:

cpefHunii guameTp 060/104KN d —100 mm.

TONWMHA aNtoMUHMEBOI 060/104KN fs=2.6MM.
conpoTuBneHne 060104KN Rss 35- 10_B Om/m;
COMPOTUBJIEHNE XNSIbl R =9-10'8 OM/m;
y4enbHOe CONPOTUBNEHNE 060/I0UKM ps=2.8264 -10"* OM-M;

(cm. M3K 60287-1-1:2006. Tabnuua 1)
paccTosiHme Mexay ocsiMu kabenei:
B Npegenax uenew s= 150 mwm;
Mexay uensamm c =400 Mm.
B atom cnyvae:

_ 314 10 =0.897,
35-10'
2= 29 0333,
2-150
=— =0.375.
400

c_O0E£9rM _100_*
1+04972 (.2-150J

S C-0.0495.

AL 3510 6 _
R 9-10 6

Ons ka6ens 1 v npsiMoii nocneoBaTeslbHOCTY TOKOB:

C=1,5;X0=15-0.0495 =0.0743.

p N ;= 118.2,
1J2B264 10 107
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0S=1*

a) umTepnonauyuaana pacyeta W
T=0.897;2=0,333.
M3 Tabnuubl koaduruymeHTos H:
T0=0,500
TYy=1.000
20=0.300
2,=0,350
(m-mQ=(0.897 - 0.500)=0.397
(2- 20)=(0,333- 0.300) = 0.033
Ha=l,

«1.347
«c=1,309
Hd=1.503
A=
B=(1,347-1,220)/0.5=
C=(1.309-1.220)/0,05=

26
1026J

A

*

M

(118.2-102.6-10-3- 1,6)= 1,018.

,(1182-2J6)4
12.10'2

=0.0007.

= (T, - /) =0.500

Z={2,-20)=0.050

1.220
0,254
1,780

O0=(1,503 +1,220-1.309 - 1.347)/(0,5 +0,05) = 2,680.

CymMmmMmupoBaHue:

1=

B(T-T 0)=0,254 0,397 =
C(2-20)= 1,780 0.033=

D{m-mo0) (2—20)=2,680 0.397 0.033=

b) WHTepnonsaunsa ansa pacyeta N:
y=0,375.

M3 Tabnuubl KoathduumneHTos N:
y0=0,3; vy,=04
(y-y0)=0.375-0,3 =0.075
Nin=0.9432 Nb=0.9238

N =0.9432¢ Q923" - -9432)0,075=0,929.
(04-Q3)

c) Wntepnonsauua gna pacyetaJ

T =0,897 2=0,333

y0=0.200 20=0.300
2, =0.400

y, = 0.400

nsokg z=01

T'=0.397 2'= 0,033

A=

8 =(0,992 - 0,995)/0.5=
C=(0,991-0,995)/0.1=
0=(0,991-0.995)/0,2=

1.2200
0,1008
0.0587
0.0351
H - 1.4146.

y = 0,375
T0=0,500
T, = 1,000

¥YTIol

y* = 0,175

Q=1[(0.995 +0,984)-(0,992 +0.991]/(0,5 0.1)=
R= ((0.995 *0.982)-<0.991+ 0,991]/(0,1 0,2)=

10

Ja=0,995
Jb=0,992
Jc=0.991
Jd =0,984
Je=0.991
J,= 0,983

JQ=0,982
fh=0.964

0,995

-0.006
-0,040
-0.020
-0,080
-0,250
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S=[(0.995 +0,983)- (0,992 +0,991))/ (0,5 +0,2)= -0,050
[« [(0.992 +0.991 # 0.991 ¢ 0,964)-
- (0,995 +0,984 +0.983 +0.982))/ (0,5 0.1 0.2)= -0,600.
CymmMmupoBaHue:
A = 0.9950
BT’ =-0,006.0,397 = -0.0024
Ccz' =-0.04 0.033= -0.0013
or =-0.02.0.175 = -0,0035
Qm'z’ =-0.080 0.397 0.033 = -0.0011
Rz'y' =-0,25 0.033 0.175= -0.0014
Smy =-0,05 0,397 0.175 = -0,0035
Tm'zy' =-0.6 0.397.0,033 0,175 = -0.0014
J =0.9804.

MopacTaBmB 3TN 3HAUYEeHUs B ypasHeHue (1), nonyyaem:
=3,89[(0.0743+1.4146 0.929 0.9804 1,018) ¢+ 0,0007) = 0.382.
NToroBasi cBoZika Ko3(hhMLMEHTOB NOTEPb A1 060/104EK BCEX LLIECTU Kabeneil, a Takke KoahuuneH-

TOB. COOTBETCTBYIOLMX MEHBLUMM PACCTOSIHASM MEXAY LiensiMu C. N A8 e AVHNYHOI Lenu (CooTBeTCTBYoL el
04YeHb 60/1bLIOMY PACCTOSHUIO MEXAY LensaMu), NpuBeeHa HXe:

PaccTtosHue c. Mm 150 300 400 EavHnyHag uenb
Howmep kabens KoathduumneHTbl notepb AN 060104ek
1 0.346 0,373 0.382 0.419
2 0.955 1,100 1.151 1.262
3 0.274 0.250 0.256 0.276
4 0.402 0.336 0,356 0.419
5 0.943 1.094 1.142 1.262
6 0.230 0.251 0.258 0,276.

Ta6nuua 1— KoadduumeHTtol H

2 » d
2s
T 0,10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Ka6enb 1 0.1 1.007 1.015 1.028 1.044 1.064 1.089 1.118 1.154 1.197
0.5 1.023 1.051 1.093 1.148 1.220 1.309 1.420 1.554 1.714
1.0 1.033 1.076 1.140 1.228 1.347 1,503 1.706 1.970 2.299
15 1.037 1.085 1.158 1.261 1.405 1.606 1.887 2.284 2.826
2.0 1.037 1.087 1.163 1.274 1,432 1.662 2.003 2.527 3.321
2.5 1.037 1.087 1.164 1.278 1.444 1.693 2.081 2.720 3.792
3.0 1.037 1.087 1.164 1.279 1.449 1711 2.135 2.876 4.244
Ka6ensb 2 0.1 1.001 1.002 1.004 1.006 1.009 1.013 1.017 1.022 1.028
0.5 1.003 1.007 1.012 1.018 1,025 1.033 1.040 1.047 1.050
1.0 1.006 1.015 1.027 1.043 1.064 1.090 1.121 1.157 1.193
15 1.009 1.021 1.039 1.065 1.101 1.150 1.218 1.306 1.413
2.0 1.010 1.025 1,047 1.080 1.128 1.198 1.301 1.450 1.654
2.5 1.011 1.027 1.052 1.091 1.148 1.234 1.366 1.575 1.892
3.0 1.012 1.029 1.056 1.098 1,161 1.260 1.417 1.681 2.123
Ka6enb 3 0.1 0.999 0,998 0.996 0.994 0,991 0.988 0.984 0.979 0.973
0.5 0.991 0.980 0.964 0.944 0.919 0.889 0.853 0.812 0.766
1.0 0.994 0.986 0.975 0.962 0,947 0.931 0.915 0.900 0.891
1.5 1.000 1.001 1.002 1.007 1.017 1.036 1.068 1.124 1.214
2.0 1.006 1.013 1.027 1.048 1.082 1.137 1.226 1.374 1.608
2.5 1.010 1.023 1.045 1.080 1.134 1.220 1.364 1.608 2.017
3.0 1.013 1.031 1.060 1,104 1,174 1.287 1.477 1.816 2.422

11
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Tab6nunua 2 — KoadbcpuymeHtsl N

0.9871
0.9651
0.9432
0.9238
0.9069
0.8924
0.8800
0.8692
0.8598
0.8516

1.0110
1.0286
1.0456
1.0605
1.0736
1.0849
1.0948
1.1035
11111
1.1180

Ka6enu ¢ npsimoi nocnefoBaTenbHOCTbIO

0.9861
0.9588
0.9286
0.8990
0.8714
0.8461
0.8232
0.8024
0.7836
0,7665

Ka6enu c o6paTHoOii NocneoBaTelbHOCTbIO

1.0141
1.0421
1.0742
1.1066
1.1378
1.1673
1.1948
1.2204
1.2441
1.2662

Ta6bnuua 3 — KoadhdunymeHtol J

12

0.4

0.6

0.1
0.5
1.0
15
2.0
25
3.0

0.9854
0.9562
0.9271
0.9065
0.8993
0.9089
0.9372
0.9859
1.0562
1.1487

1.0185
1.0696
1.1504
1.2593
1.3953
1.5580
1.7471
1.9623
2.2037
24711

0.9849
0,9554
0.9259
0.9049
0.8974
0,9067
0.9351
0,9842
1.0552
1.1490

1.0185
1.0696
1.1504
1,2593
1.3953
1.5580
1.7471
1.9623
2.2037
24711

Ka6enb 1l/npsimas nocnefoBaTebHOCTb I = —

0.1

1.000
1.000
0,999
1.000
0,999
0.999
1.000

1.000
0.999
0.999
0.999
0.998
0.998
0.999

1.000
0.999
0.998
0.998
0.997
0.997
0.998

0,2

1.000
0.998
0.997
0,997
0.997
0.997
0.997

1.000
0.997
0.994
0.992
0.992
0.992
0.993

1.000
0.996
0.991
0.989
0.989
0.988
0.989

0.3

1.000
0.995
0.992
0.992
0.992
0.994
0.994

1.000
0.991
0.983
0.981
0.982
0.983
0.984

1.001
0.990
0.977
0.972
0.972
0,973
0.974

2s

0.9861
0.9588
0.9286
0.8990
0.8713
0.8461
0.8231
0.8023
0.7835
0.7665

1.0141
1.0421
1.0742
1.1066
1,1378
1.1673
1.1948
1.2204
1.2441
1.2662

0.4

1.000
0.991
0.984
0.984
0.987
0.989
0.992

1.000
0.982
0.964
0.962
0.966
0.971
0.975

1.001
0.978
0.949
0.942
0.945
0.951
0.956

0.9875
0,9656
0.9438
0.9243
0.9075
0.8929
0.8804
0.8696
0.8601
0.8517

1.0110
1.0286
1.0456
1.0605
1.0736
1.0849
1.0948
1,1035
11111
1.1180

0.5

1.000
0.982
0.970
0.974
0.980
0.987
0.993

1.000
0.965
0.931
0.933
0.946
0.959
0.971

1.002
0.958
0.900
0.894
0.907
0.925
0.941



OkoHuyaHue Tabnmubl 3

0.8

1.0

Ta6nuuya 4 — KoappunumeHTbl J

0.2

0.4

0.6

0.8

1.0

1.000
0.999
0.998
0.997
0.996
0.996

0.996

1.000
0.999
0.998
0.997
0.995
0.995
0.996

1.001
0.996
0.990
0.987
0.985
0.985

0.985

1.001
0.997
0.990
0.985
0,983
0.982
0.981

1.002
0.990
0.974
0.966
0.963
0.963

0.964

1.003
0.992
0.973
0.962
0.957
0.956
0.956

d

Kabenb 2/npamas nocnefoBaTebHOCTb I = -

0.1

1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000
1,000
1.000

1.000
0.999
0.999
0.999
0.999
0.999

0.999

1.000
0.999
0.999
0.998
0.998
0.998
0.998

1.000
0.999
0.998
0.997
0.996
0.996
0.996

0.2

1.000
1.000
1.000
1.000
1,001
1.001
1.001

1.001
1.000
1.000
1.000
1,000
1.000
1,000

1.001
0.999
0.998
0,998
0.998
0.998

0.998

1.001
0.999
0.996
0.995
0.995
0.995
0.994

1.001
0.997
0.992
0.990
0.989
0.989
0.988

0.3

1.000
1.000
1.001
1.001
1.002
1.002
1.003

1.001
1.000
1.000
1.002
1.003
1.004
1.005

1.002
0.999
0.998
0.999
1.001
1.002

1.003

1.002
0.998
0.993
0.993
0.994
0.996
0.997

1.003
0.995
0.987
0.984
0.984
0.985
0.986

FOCT P M3K 60287-1-2—2009

1.003
0.978
0.941
0.927
0.927
0.931

0.937

1,005
0.983
0.939
0.918
0.913
0.915
0.919

0.4

1.001
1.000
1,001
1.003
1.005
1.007
1.008

1.002
1.000
1.002
1.007
1.011
1.015
1.017

1.003
0.999
0.999
1.005
1.012
1.018

1.022

1,004
0.996
0.992
0.998
1.006
1.013
1.017

1.006
0.993
0.982
0.984
0.991
0.997
1.002

1.004
0.955
0.881
0.860
0.869
0.886

0.904

1.007
0.962
0.877
0.842
0.840
0.852
0.866

0.5

1.001
1.000
1.002
1.006
1.011
1.014
1.018

1.003
1.000
1.003
1.014
1.026
1.036
1.043

1.006
0.998
1.000
1.016
1.034
1.049

1.062

1.008
0.995
0.991
1.007
1.029
1.049
1.065

1.010
0.993
0.978
0.988
1.006
1.027
1.044

13
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Ta6bnunuye 5— KoadhduuymeHtol J

Ys—
c

0.2

0.4

0.6

0.8

1.0

a
Ka6enb 3/npsAmas nocnepoBaTenbHOCTb I ~—

0.1

1.000
1.000
1.000
1.000
0.999
1.000
0.999

1.000
1.001
0.999
0.998
0.997
0,996
0.995

1.000
0.999
0,995
0,992
0,989
0.988
0.987

1.000
0.996
0,988
0.983
0.979
0,977
0.975

1.000
0.990
0.978
0,971
0,967
0.965
0.963

Ta6nuuya 6 — KoatpduumneHtol J

14

0.2

0.2

1.001
1.003
1.002
1.001
1.001
1,000
0.999

1.003
1.006
1.002
0.997
0.994
0.992
0.990

1.003
1.003
0.990
0.978
0.971
0.966
0,963

1,003
0.990
0.962
0.943
0.932
0.925
0.921

1.001
0.968
0.925
0.901
0.888
0.882
0.877

0.3

1.003
1.007
1.007
1.006
1.005
1.003
1.003

1.007
1.015
1.011
1.005
1.000
0.995
0.993

1.009
1.010
0.990
0.973
0.962
0.954
0.948

1.007
0.982
0.937
0.908
0.891
0.879
0.872

1.002
0.936
0.864
0.826
0.806
0.796
0.790

2s

a

Ka6enb 4/npsmas nocnepoBaTenbHOCTb I ~—

0.1

1.000
0.999
0,998
0.999
0.998
0,998
0.999

0.2

1.000
0.995
0.993
0.992
0.993
0.993
0.994

0.3

0.999
0.989
0.982
0.983
0.984
0.986
0.988

2s

0.4

1,005
1,012
1,014
1,014
1,014
1,014
1.013

1,013
1.028
1,026
1.023
1,021
1.018
1.016

1,017
1.021
1.002
0.989
0,980
0.974
0,969

1,012
0,977
0,927
0.901
0,886
0,876
0,869

1,003
0,900
0,816
0,781
0,765
0,756
0,751

0.4

0.998
0.979
0.967
0.970
0,976
0,981
0.985

0.5

1.008
1.017
1.022
1.025
1.028
1.030
1.032

1.021
1.041
1.047
1.053
1.058
1.063
1.067

1.026
1.033
1.024
1.026
1.031
1.037
1.042

1.018
0.972
0.933
0.925
0.929
0.934
0.939

1.002
0.863
0,790
0.778
0.783
0.790
0.797

0.5

0.997
0.963
0.946
0.956
0.968
0.979
0.988



OkoHYaHue Tabnuubl 6

0.4

0.6

0.8

1.0

Ta6nuya

0.4

0.6

7 — KoatppuumeHnTsl J

0.1
0.5

15
2.0
2.5

3.0

1.000
0.997
0.994
0.993
0.992
0.992

0.993

1.000
0.994
0.987
0.985
0.983
0.983
0.984

1.000
0.992
0.982
0.977
0.974
0.973
0.973

1.000
0.993
0.980
0.972
0.968
0.965
0.964

Ka6enb S/npsmas nocnefoBaTenbHOCTb I = —

0.1

1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.000
0.999
1.000
1.000
1.000
1.000
1.000

1.000
0.999
0.999
0.999
0.999
0.999

0,999

0.999
0,984
0.973
0.969
0.970
0.971
0.972

0.998
0,972
0.946
0,937
0,935
0.935
0.936

0.999
0.966
0.926
0.907
0.900
0.897
0.897

1.003
0.974
0.924
0.896
0.882
0,875
0,873

0.2

1.000
1.000
1,000
1.000
1.000
1.001
1.001

1.000
0.999
0,999
0.999
0.999
1.000
1.000

1.001
0.999
0.997
0.997
0.997
0.997
0.997

0.997
0.962
0.936
0.933
0.937
0.942
0.947

0.995
0.934
0.878
0.863
0.864
0.870
0.875

0.998
0.924
0.836
0.801
0,793
0.795
0,799

1.011
0.949
0.839
0.784
0.764
0.758
0.757

0.3

1.000
1.000
1.000
1.001
1.001
1.002
1.002

1.001
0.999
0.998
0.999
1.000
1.002
1.003

1.001
0.997
0.993
0.994
0.996
0.997
0.999

FOCT P M3K 60287-1-2—2009

0.994
0.929
0.884
0.888
0.903
0.919

0.930

0.991
0.879
0.782
0,772
0.790
0.811
0.828

0.999
0.869
0.716
0.675
0,681
0.697
0.713

1,026
0,929
0.743
0.664
0.647
0.650
0.657

0.4

1.001
0.999
1.000
1.002
1.004
1.005
1.006

1.001
0.997
0.996
1.000
1.004
1.008
1.011

1.002
0,993
0.986
0.991
0,998
1.004
1.009

0.990
0.881
0.819
0.841
0.876
0.906

0.929

0.987
0.807
0.671
0.685
0,732
0.775
0.809

1.003
0.809
0.596
0.566
0.595
0.630
0,662

1.053

0.5

1.001
0.999
0.998
1.002
1.006
1.010
1.013

1.002
0.994
0.989
0.997
1.007
1.017
1.025

1.004
0.986
0.972
0.980
0.995
1.011
1.025

15
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OkoHuaHue Tabnuubl 7

0.8 0.1 1.000 1.001 1.002 1.003 1.006
0.5 0,999 0.998 0.994 0.987 0.976
1.0 0,998 0.994 0.986 0.973 0.948
15 0,998 0.993 0.985 0.976 0.952
2.0 0.998 0.993 0.987 0.983 0.970
25 0.998 0.993 0.989 0.991 0.990
3.0 0.997 0.993 0.991 0.997 1.008
1.0 0.1 1.000 1,001 1.002 1.004 1.007
0.5 0.998 0.996 0.991 0.982 0.968
1.0 0.997 0.990 0.978 0.957 0.923
15 0.996 0.987 0.974 0.955 0.919
2.0 0.996 0.987 0.974 0.961 0.933
2.5 0,996 0.987 0.976 0.969 0.952
3.0 0.996 0.986 0.977 0.976 0.970

Ta6nuye 8 — KoapcuumneHtsl J

Kab6enb 6/npsamas nocnefoBaTtenibHOCTb I ¥ —

2s
S

Ys T T 0.1 0.2 0.3 0.4 0.5
0.2 0.1 1.000 1.000 1.001 1.002 1.004
0.5 1.000 1.001 1.002 1.005 1.007
1.0 1,000 1.001 1.002 1.005 1.010
15 1.000 1.000 1.002 1.006 1.013
2.0 0.999 1.000 1.002 1.007 1.016
25 1.000 1.000 1.001 1.007 1.019
3.0 0.999 1.000 1.001 1.007 1.020
0.4 0.1 1.000 1.001 1.002 1.004 1.007
0.5 1.000 1.001 1.003 1.006 1.009
1.0 0.999 1.000 1.002 1.006 1.012
15 1.000 0.999 1.001 1.007 1.020
2.0 0.999 0.998 1.000 1.008 1.028
25 0,999 0.997 0.998 1.009 1.034
3.0 0,999 0.997 0.998 1.009 1.039
0.6 0.1 1.000 1.001 1.002 1.005 1.008
0.5 0,999 1.000 1.000 1.002 1.004
1.0 0.999 0.997 0.996 0.998 1.003
1.5 0.998 0.995 0.994 0.999 1.013
2.0 0,998 0.994 0.992 1.001 1.026
25 0.998 0.993 0.991 1.002 1.036
3.0 0,997 0.993 0.991 1.003 1.045
0.8 0.1 1.000 1.000 1.002 1.004 1.007
0.5 0.999 0.998 0.996 0.994 0.993
1.0 0.998 0.993 0.988 0.985 0.984
15 0,997 0.990 0.984 0.985 0.995
2.0 0.996 0.989 0.982 0.986 1.010
25 0,996 0.988 0.981 0.988 1.024
3.0 0,996 0.987 0.980 0.989 1.036
1.0 0.1 1,000 1.000 1.001 1.003 1.005
0.5 0.998 0.995 0.990 0.984 0.978
1.0 0,997 0.988 0.977 0.967 0.958
1.5 0.996 0.985 0.972 0.964 0.964
2.0 0.995 0.983 0.969 0.965 0.978
25 0.995 0.982 0.968 0.967 0.993
3.0 0.995 0.981 0.967 0.968 1.006

16



Ta6nuya 9— KoadhduymeHtsl J

»

o

0.2

0.4

0.6

0.8

1.0

Kabenb 1l/o6paTHas nocnegoBaTenbHOCTb

il

r-—

Kabenb 6/06paTHas nocnepoBaTenbHOCTb

0.1

1.000
1.000
1.001
1.001
1.000
1.001
1.001

1.000
1.001
1.002
1.002
1.002
1.002
1.002

1.000
1.002
1.003
1.004
1.003
1.003
1.004

1.000
1.002
1.004
1.005
1.004
1.004
1.005

1.000
1.002
1.004
1.004
1.004
1.004
1.004

Tab6numuya 10— KoadpdpuumneHtsl J

o' ow

0.4

0.2

1.000
1,002
1.004
1.004
1,004
1,004
1,003

1,000
1.004
1.008
1.008
1.008
1,008
1.008

1.000
1.006
1.010
1.012
1,012
1.012
1.012

1.001
1.007
1,013
1,015
1,015
1.015
1,015

1.000
1.007
1.014
1.017
1.017
1.017
1.017

0.3

1.000
1.005
1.009
1.009
1.009
1.008
1.007

1.000
1.010
1.019
1.021
1.020
1.019
1.017

1.001
1.014
1.027
1.030
1.029
1.028
1.026

1.001
1.017
1.034
1.038
1.037
1.035
1.033

1.001
1.019
1.038
1.043
1.042
1.040
1.038

Ka6enb 2/o6paTHas nocnepoBaTenbHOCTb ?

Ka6enb 5/06paTHas nocnegoBaTenbHOCTb

0.1

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.999
1.000
1.000
1.000
1.000
0.999

0.2

1.000
1.000
1.000
1.000
1.000
1.000
1.000

1,000
1,000
1,000
0.999
0.999
0.999
0.998

0.3

1.000
1.000
1.000
0,999
0.998
0.998
0.997

0.999
1.000
1.000
0.998
0.996
0.995
0.994

2s

2s

FOCT P M3K 60287-1-2—2009

0.4

1.001
1.011
1.017
1.018
1,016
1.013
1.011

1.001
1.022
1.040
1.042
1.038
1.032
1.027

1.001
1.029
1.058
1.063
1.056
1.049
1.042

1.002
1.036
1.073
1.079
1.072
1.063
1.054

1.001
1.041
1.084
1.091
1.082
1.072
1.063

0.4

1.000
1.000
1.000
0.997
0.995
0.994
0.992

0.999
1.001
1.000
0.995
0,989
0.985
0.982

0.5

1.001
1.018
1.033
1.031
1.024
1.018
1.014

1.002
1.041
1.076
1.074
1.058
1.047
1.037

1.002
1.057
1,113
1.112
1.089
1.072
1.056

1.003
1.072
1.144
1.141
1.113
1.088
1.071

1.003
1.083
1.168
1.163
1.130
1.100
1.080

0.5

0.999
1.001
1.000
0.995
0.991
0.987
0.985

0.998
1.004
1.001
0.989
0.977
0.968
0.962

17



FOCT P M3K 60287-1-2—2009

OkoH4yaHue Tabaunubl O

0.6 0.1 1.000 1.000 1.000 0.999 0.998
05 1.000 1.001 1.002 1.004 1.009
1.0 1,001 1.001 1.002 1.003 1.003
1S 1.000 1.001 0.999 0.993 0.984
2.0 1.001 1.000 0.996 0.985 0.965
2.5 1.000 1.000 0.994 0.978 0.951
3.0 1.000 0.999 0.992 0.973 0.941
0.8 0.1 1.000 1.000 1.000 0.999 0.999
0.5 1.000 1.001 1.003 1.007 1.012
1.0 1.001 1.002 1.002 1.004 1.004
15 1.001 1.001 0.999 0.992 0.976
2.0 1.001 1.000 0.995 0.979 0.951
25 1.001 1.000 0.993 0.971 0.933
3.0 1.001 0.999 0.990 0.965 0.920
1.0 0.1 1.000 1.000 1.000 0.999 0.999
0.5 1.000 1.002 1.004 1.009 1.017
1.0 1.001 1.002 1.004 1.005 1.002
15 1.001 1.002 0.999 0.989 0.967
2.0 1.001 1.001 0.995 0.974 0.937
25 1.001 1.000 0.991 0.964 0.916
3.0 1.001 0.999 0.988 0.956 0.902

Ta6nuuya 11 — KoadhduuyneHtsl J

Ka6enb 3/o6paTHas nocnegosaTtenbHocTb A _ d

Ka6enb 4/o6paTHas nocnepoBaTeibHOCTb 2s
S

y* s T 0.1 0,2 0.3 0.4 0.5

0.2 0.1 1.000 0.998 0.996 0.992 0.989
0.5 0.999 0.995 0.990 0.982 0.975
1.0 0,998 0.994 0,987 0.977 0,966
15 0.999 0.994 0.987 0.974 0.961
2.0 0,998 0.994 0.986 0.973 0.956
25 0.999 0.994 0.986 0.972 0.953
3.0 0.999 0.995 0.987 0.972 0.951

0.4 0.1 1.000 0.995 0,987 0.977 0.964
0.5 0.99? 0.985 0,965 0.940 0.913
1.0 0.996 0.9/9 0.951 0.916 0.881
1.5 0.996 0.97? 0.946 0.905 0.862
2.0 0,995 0.977 0.944 0.898 0.850
25 0.996 0.977 0.943 0.894 0.841
3.0 0.996 0.977 0.943 0.893 0.836

0.6 0.1 1.000 0.992 0.978 0.959 0.936
0.5 0.994 0.970 0.933 0.886 0.838
1.0 0.991 0.956 0,902 0.836 0.775
15 0.990 0.951 0.889 0.812 0.740
2.0 0.989 0.949 0.883 0.799 0.720
25 0,989 0.948 0.879 0.792 0.707
3.0 0.989 0.948 0.879 0.788 0.698

0.8 0.1 1.000 0.989 0.970 0.945 0.914
0.5 0.991 0.957 0.902 0.835 0.765
1.0 0,985 0.932 0.850 0.755 0.669
15 0.983 0.921 0.827 0.717 0.622
2.0 0.982 0.917 0.816 0.698 0,596
25 0.982 0.915 0,811 0.688 0.581
3.0 0.981 0.914 0.808 0.681 0.570
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1.0 0.1 1.000 0.987 0.966 0.937 0.902
0.5 0.988 0.944 0.873 0.788 0.698
1.0 0.979 0.907 0.800 0.678 0.571
15 0.975 0.891 0.766 0.628 0.517
2.0 0.973 0.884 0.750 0.604 0.490
2.5 0.973 0.881 0.742 0.591 0.474
3.0 0.972 0.879 0.738 0.583 0.463

Mpunoxexnune A
(cnpaBouHoOE)

CBefieHMA 0 COOTBETCTBMM HaLMOHa/IbHbIX CTaHAapTOB Poccuiickoi defepaunn cCbiSIOYHbIM
MeXAyHapoaAHbIM cTaHgapTam

Tabnumua Al

O603HaYEHNE CCbIIOYHOTO
MEXAYyHApOAHOTO CTaHaapTa

0O603HayYeHne N HaumeHonauve COOTBETCTBYIOLLErNO HALMOHaIbLHOMO CcTaHAapTa

M3K 60287-1-1:2006 FOCT P M3K 60287-1-1—2009 Kabenu anektpuyeckue. PacyeT HOMUHaNbHOi
TOKOBOW Harpysku. YacTb 1-1. YpaBHeHUA ANA pacyeTa HOMUHaNbHOW TOKOBOWA
Harpyskn (100 %-Hblii KO3 UUMEHT Harpysku) u pacyeT notepb. O6uime
nonoxeHnsa
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Y[1K621.315.326.001.4:006.354 OKC 29.060.20 E49 OKI1 350000

KnoueBble CnoBa: afekTpuyeckme kabesnum, pacyeT TOKOBOW Harpysku, ypaBHeHus A pacyeTa TOKOBOI Ha-
rpy3ku. pacyeT notepb, KO3AULNEHT NOTEPL, BUXPEBLIE TOKM

Pepaktop H.O Ipau
TexHuueckuii pegaxtopB.H. Mpycakosa
Koppektop U .C. Ka6alwosa
KomnbloTepHan Bepctka A H. 3oooTapcsoun

CpaHo B Habop 31.08.2009. Mognucaxo B nevars 11.11.2009 dopmatr 60 »8 4  Bymara odceTHas. FapHutypa Apuan.
Meyatb odhbceTHaa  Yen. ned. n. 2.79.  Yu.-usg. n. 2.40 Tupax 181 3u. 3ak. 781.

oryn «CTAHOAPTUN®OPM», 123995 Mocksa. paHatHbIii nep ,4
Www.gostmio.ru T'0@ gostinfo.ru
Hab6paHo 8o ®I'YMN «CTAHOAPTUNDOPM» Ha M3IBM.
OtneuataHo a counnane ®ryn «CTAHAAPTUH®OPM» — Tun. «MockoBckuiA neyaTHuk», 105062 Mocksa. /IanvH nep . 6.
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