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HacTtosiue Be1oMCTBEHHBIE CTPOUTENbHBIE HOPMBI pa3padoransl HUMMoccTpoem 1o 3akasy
VYrpasnenus BHEOIOHKETHOTO IJIAHUPOBAHUS Pa3BUTHsI TOpoia MOCKBBI U Y TIPaBICHUS
pa3Butus ['enmnana r. Mockssl (qoroBop Ne 16-1/97) no teme "Pa3paboTka BeZOMCTBEHHBIX
CTPOUTENBHBIX HOPM 10 MMPOSKTUPOBAHUIO U MOHTAXYy CUCTEM OTOTUICHHMS 3[aHUM U3
METaJJIONONUMEPHBIX TpyO" mpu yuactun Moccrpoitnunensuu (FO.I1.EmenbsHOB U K.T.H.
B.Jl.®enbaman).

[Tpu pa3padotke BCH ncnonb3oBanbl pe3yibTaThl cCePTUHUKALNOHHBIX UCIIBITAHUN U
3apyOeKHBIN OIBIT MOHTAXA.

ITpu noaroroske BCH ucnonps3oBansl Takke Texuuueckas nuapopmanus AO "HUKUMT", 3A0
"Kayuyk-mnact" u 3apyoexHsix pupm (AxBatepm, OBentporn, Henco, Vponor, Unicor, Geberit,
Arili, Metzerplas).

BCH cornacoBansl HUW canutapuoit rexuuku, AOXK "I'maBmocctpoit”, 3A0 "Kayuyk-mnact”,
MHUUNTIIom.

B pa3zpabdotke BCH npunumanu yuactue: k.1.H. CragkoB A.B., umx. [llextep P.b.
(HMMocctpoiit), [Tpmwxuxenkuit C.1. (MHUUTIII), k.1.H. Cacun B.. (HUWcanTexuukn),
unxk. Jlomaparnkas JLII. (HUKUMT), unxk. Cagosckast T.U. (Canrexmnpoexr), ['oatyap A.I'. (AO

HKayquH).

Komiieke nepcrneKTHBHOTO BCH 69-97
BeoMcTBeHHBbIE CTPOUTEIbHBIE

pa3BUTHS roposa
v HOPMBI 110 IPOCKTHPOBAHHIO H  WOMILIEKC
Fl‘lpaBJIeHI/Ie pasBUTHS MOHTAZKY CHCTEM OTOMIEHHS NIepCHEeKTHBHOTO

CHILTAHA 31aHMii U3 MeTaLIonoMMepHprx  PA3BHTH
MoccTpoiiinensus TpYO

BBoasitcs BepBbie

1. OBIIME MOJOXEHUS

1.1. Hactosimue BCH pacnipocTpaHSrOTCS Ha OMBITHBIN MOHTaXK U3 METAJLJIOTIOIUMEPHBIX TPYO
(MIIT) cucreM HEHTPaTBLHOTO, MECTHOTO OTOIUICHHS KUJIBIX, OOLIECTBEHHBIX,
aJIMUHHUCTPATUBHBIX, OBITOBBIX 3/JaHHI, BHOBb BO3BOAMMBIX U PEKOHCTPYHUPYEMBIX B I. MOCKBe.



[Tpu pOEKTHPOBAHUHN U MOHTAXKE CHCTEM OTOIUICHHS 3JaHUN U3 METAJLIONOIMMEPHBIX TPYO
CJIeIyeT PYKOBOJICTBOBATHCSI OCHOBHBIMU TTOJIOXKeHUsIMH U TpeboBarusmu CHull 2-04.05-91*
(u3menenue Ne 2) u CI1-40-100-98.

1.2. TepmocTOlKHE METAJUIONOIUMEPHBIE TPYObl MOTYT IPUMEHSTHCS JJIs1 CHCTEM OTOIUICHUS,
pacyeTHasi TeMIieparypa Kotopsix He npesbimaet 90°C npu pabouem aBICHUHU B CUCTEMaX HE
6onee 0,8 MIla. I[Tpu 3TOM CpoK CITyKOBI TPYOOIIPOBOIOB CHCTEM OTOIUICHHS TOJDKEH OBITh 25 U
Oonee neT.

1.3. MetamononumepHsle TpyObl, IPUMEHSIEMBbIE JUI1 MOHTa)kKa CUCTEM OTOILICHHUS, TOJIKHbI
OBITH cepTU(UIIUPOBAHBI U UMETh CEPTUPHUKAT COOTBETCTBUS LIeHTpanbHOro oprasa o
ceptudukanuu B crpoutensctBe ['occtpost PO unu oprana o ceprudukanuu
"Mocctpoiiceptudukanus”, I'YII HUMMoccTpoii ninm Apyrux opraHoB, akKKpeIUTOBAHHBIX
TI'occtpoem PO.

1.4. He nonyckaercs npoknansiBath MIIT B nomenieHusx 1o noxapHoil 0acHOCTU KaTeropuu
""", a TakKe B MOMEUICHUSAX C HCTOYHUKAMM TEIUIOBBIX U3JIyYEHUH C TEMIEPATYpOu
nosepxHoctu 6oiee 150°C.

MeTaJIJIOHOJII/IMepHBIC pr6I>I HE MOT'yT OBITH MCIIOJIE30BaHEI B INOMCIICHHUAX, I'1IC BO3MOXXKHA
QJICKTPOAYTroBad UJIK ra30Bast CBapKa 1pu aBapHﬁHBIX PEMOHTHBIX pa60TaX.

1.5. Cucrema OTOMIEHUSI MOKET OBITh BBIITOJHEHA MOJHOCTHIO U3 METAILJIONOIUMEPHBIX TPYO
WA B KOMOMHAIIMY C TPyOaMu U3 APYrHX MAaTEPHUAIOB (CTallb, MEIb U T.J1.) B 3aBHCUMOCTH OT
cylecTByrole HoMeHknarypst MIIT.

YT1Bepaxnennsl Ynpasiaenuem passutusi Cpok BBeieHUs B
Buecensl I'enniana AeHcTBHE
HHUHNMoccTpoem

"19" nexadps 1997 r "1 "sauBaps 1998 r

1.6. IIpokiaika METAJTIOTIONMMEPHBIX TPYO CUCTEM OTOIICHHUS JOJDKHA TTPEIyCMaTPUBATHCS
CKPBITOH B IIIMHTYCAX, 32 SKpaHAMHU, B IITPOOaX, MaxTax U KaHAJIaX.

JlommyckaeTcsi OTKphITas MPOKJIaKa B MECTaX, T HCKITF0YAeTCsl UX MEXaHUUECKOe U
TEPMHUECKOE MOBPEXKJICHUE U MPSMOE BO3JIEHCTBUE YiIbTpadroneToBoro uanydenus. Crnocod
MPOKIIAIKU TPYOOTIPOBOIOB JOKEH 00ecreunBaTh BO3SMOXKHOCTh 3aMEHBI IIPU PEMOHTE.

[Tpu ckpbITOI IpOKIIaAKE TPYOOIPOBOIOB ClIEAYET NIPEIyCMaTPUBATh JIFOKH B MECTaX
pacroyiokeHust pa300PHBIX COEAUHEHHUH U apMaTyphl.

1.7. Tunsl, pa3Mepbl 1 TEXHUYECKHE XapaKTePUCTHKU METAIIJIONOIUMEPHBIX TPYO
OTEYECTBEHHOTO MPOU3BOJICTBA MPECTaBICHBI B Ta01. 1 1 2.

Ipumeyanue. Jlonyckaemcsi npumenernue 0ast MOHMANCA CUCEM OMONIeHUs.
MemaiionoaUMepPHbIX mMpyd UHODUPM, He Ycmynarwum no noxkazamenim mpebosanusm TY
2248-004-07629379-97 u TY 2248-001-29325994-97 u nacmosiuwux BCH u umerowjux
cepmugpuxam coomeemcmaus uiu mexuuyeckoe ceuoemenvcmeo LJOC I'occmpos P@ unu
AKKPeOUmMoBaHHbIX UMU OP2AHO8 CePMUDUKAYUL.

1.8. B xOMIIIEKTEe ¢ METAJUIONOIMMEPHBIMH TPYOAMU TOJIKHBI IOCTABIATHCS JaTyHHBIC
COCIMHUTEIIBHBIE JCTAIIH.
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a) mo TY 4951-001-44414010-97 nnst meramuiononumMepHbix Tpyo mo TY-2248-001 -29325094-
97.

6) mo yeprexxam MI103100 u MIT 03000 HUKMMTa nist MmetamuionoiuMepHbIx Tpyo mo TY-
2248-004-07629379-97.

Ipumeuanue. /lonyckaemcs npumenenue 07is 8bIUUEYKAZAHHBIX MEMAITONOIUMEPHBIX MPYO

COCOUHUMENILHBIX Oemaieli UMNOPMHO20 NPOU3B00CIEA, UMEOWUX cepmugukam
COOMEEemMcmaus.

2. NIPOEKTUPOBAHUE CUCTEM
OTOIVIEHUA C UCITOJIB3OBAHUEM
METAJJVIONNOJIUMEPHBIX TPYD

2.1. Hacrosimuue BCH sBisitoTCst 1ONOJHEHUEM K JIEHCTBYIOIIMM HOPMaTUBHBIM JOKYMEHTaM U
PEKOMEHIALUAM 110 MPOEKTUPOBAHUIO CUCTEM MECTHOI'0 U LieHTpasibHoro otoruieHust (CHull
2.04.05-91*, Usmenenune Ne 2), MI'CH 3.01-96, MI'"CH 2.01-94 u np.

2.2. ITpoeKTUpOBaHUE CUCTEM OTOIUICHHS C UCIIOJIb30BaHUEM METAIONOJIUMEPHBIX TPYO
BKJIIOUAET B ce0s1 BEIOOP TPYO M COOTBETCTBYIOIIMX UM COSAMHHUTEIbHBIX JIeTaNel U apMaTyphl,
BbIOOp MapaMeTpPOB TEIJIOHOCUTEIIS, BBIMOIHEHUE THIPABIMYECKOT0 U TEIIOTEXHUYECKOT O
pacyeToB, BEIOOp crioco0a MPOKIIAAKU U YCIOBUHN, 00€CTIeUnBAIOLINX KOMIIEHCAIIUIO TETIOBBIX
M3MEHEHUH JJIMHBI TPYOBbl 0€3 MepeHanpsKeHUsl MaTepuana i COeUHEHUI TpyOonpoBoia.

Tab6muna 1

CoprameHT, Macca METAIJIONOIMMEPHBIX TPYO

HopmaruHo- Homunaneueie A, MM

TEXHUYECKAs Obosnauenue it TommuHa
. .. HapyXHBIN
~ TOKyMEHTAIus Tpyo BHYTPCHHHUH CTEHKH, MM, Teopermieckan
BHYTp.ZE - C JIOITyCKOM, Macca 1 M, Kr
Hzrorosurennb JIOIYCKOM, C JIOITYCKOM
HapyxkH. £ wmMm
(TTOCTaBIIHK) MM
1. TV 2248-W4- 12-16 1244 16+0,3 gy 0,095
07629379-97
HUKUMT 20-25 2044 25+0,3 2584 0,2
(Metamnomnonumep)
2. TV 2248-001- 10-14 100,2 14-0,15 20845 0,092
29325094-97
OAO "Kayuyk-mmact" 12-16 12-0,2 16+0,15 2505 0,105
(BAO Tenra")
14-18 14-0,2 18+0,15 2505 0,128
15,5-20 1644 20+0,16 22588 0,150
20-25 2044 25+0,20 2581 0,204

Tabmuma 2
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OcHoBHBIE (HPU3NKO-MEXAaHUYECKHE MTOKA3aTEeIN CBOMCTB METAJUIONOIUMEPHBIX TpYyO (1o TY

2248-004-07629379-97 u TY 2248-001-29325094-97)

NeNe i/t Tlokasarenu cBOKUCTB

1
2.
3.

Koaddurment TennonpoBoaHOCTH
Koaddunuent nuHeitHoro pacmmpeHus

KoadduuneHT sxkBUBaIEHTHOW paBHOMEPHO-
3EpHUCTON IEPOXOBATOCTH

[Tpo4HOCTB KOJIBLIEBBIX 00OPa3IOB MPH
pa3pbIBE B [IONIEPEYHOM HAIPABICHUH, HE
MeHee A1 TpyO pazMepaMu, MM

10-14
12-16
14-18
16-20
20-25

W3MeHeHue JIMHEI [TOCIIe TPOrpeBa MpH
temmeparype (120-3)°C B Teuenue (60+1)
MUH

CTOWKOCTH MPH MOCTOSIHHOM BHYTPEHHEM
nasieHuu (6e3 pa3pyleHuit) npu
temmneparype,°C

20 B Teuenue 1 Jaca

95 - 1 yaca
95 - 100 gacos
95 - 1000 gacoB

Enuaunel
HU3MEpPEHUS

B/mx°C
1/°C
MM

H

% He bonee

3HaueHusa

0,45
2,5-10-5
0,01

2100
2400
2400
2400
2400

4,5
1,8
1,6
1,4

Bo160p TpyO ipoBOAUTCA € yUETOM YCIOBUIM pabOThI TPyOONpOBO/Ia, 1aBJIECHUS U TEMIIEPATypPbl
(MCcX0Ms U3 MUHMMAJIBHOTO CpOKa CIIy»KOBbI 25 J1eT), MecTa NpoKJIaAKH TpyO, Ha3HAUEHUS
MOMEILEHUS.

2.3. MIIT nomKHBI IPUMEHATHCS. B HU3KOTEMIIEPATYPHBIX IIPEUMYIIECTBEHHO 3aKPBITHIX
CUCTEMax BOASHOIO OTOIUICHMS, KaK IIPABUIIO, C UCKYCCTBEHHOM LUPKYJISALMEH TEIULIOHOCUTEIIA.



Puc. 1. Cucrema oTonjieHus ¢ IrOpu30HTAJbHBIMHA IlByXprﬁHbIMI/I BCTKaAMHU Ui TPYyIbI
nmapajceJJabHO-IIOCJI€A0BATC/IbHO COCAUHCHHBIX OTONMUTEIbHBIX leI/lﬁOpOB

I

T Tir l} =
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Puc. 1a. Y31b1 noacoeMHeHus1 OTONMTEJIbHBIX IPUOOPOB B ABYXTPYOHOIi cucTeme
OTOIJICHHUS



Puc. 2. Cucrema oTOIUIEHHsI C TOPU30HTAIbHBIMU OJHOTPYOHBIMH BeTKAMM /Il TPYIIIbI
NOCJIe/I0BATE/IbHO COeJUHEHHBIX OTONNTEJIbHbIX NPHOOPOB

Puc. 2a. Y31 noacoeuHeHUs1 OTONUTEJbHBIX NIPUOOPOB B OAHOTPYOHOI cucTeme
OTOIJICHHS:

1 - BcTpOeHHBIN TEPMOPEryJSATOP; 2 - yPOBEHb YHCTOIO0 10J1a; 3 - COeIMHUTE/IbHAs
apmarypa; 4 - Tpy0oonpoBo/i, NPoJIO:KeHHbIH B KOHCTPYKIIUU IVIMHTYCA; S - TPyOONIpoBo/I,
NPOJIOKEHHBIH B KOHCTPYKINH 110J1a



Puc. 3. PacnipegeuTe/bHBIA KOJJIEKTOP CHCTEM OTOIVICHHUS

1 - TepmMocTaTHYECKH 3J1eMEeHT, yCTAHABJIUBAaeMbliil B 00C/Ty’KHBAa€MOM NOMeEIeHUH; 2 -
peryJIMpyloluii KJIanaH Ha MojawineM Tpydonposoje; 3 - pacnpeeauTe/bHbIe
KOJICKTOPBI; 4 - 3a1I0pHAas apMaTypa; S - aBTOMATHYECKHI BO31yX00TBOTYHK
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Puc. 4. BapuanTt noacoeuHeHHs1 pacnpeaeJuTeIbHbIX KOJIEKTOPOB K CTOSAKAM M3

METAJJIONOJUMEPHBIX TPYO:

1 - ckoab3sI1asA ONIOPA; 2 - HEMOABHKHAS 0NI0PA; 3 - CTOSAKM OTOILJIEHUS U3
IUIACTMACCOBBIX TPY0; 4 - pacnpeneuTe/bHbIC KOJJICKTOPHI; S - yPOBEHb YMCTOIO 10JIA

ITAXKA
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Puc. 5. BapuaHT nojacoeMHeHus pacnpeneJuTeJbHbIX KOJIEKTOPOB K CTOAKAM U3
CTAJbHBIX TPYO:

1 - CTOSIKH OTOIIEHHUS U3 CTAIBHBIX TPYO; 2 - pacnpeaeuTe/ibHbIe KOJLUIEKTOPBI; 3 -
YPOBEHb YHCTOTO MOJIAa ITAaKA

2.4. IcTOYHHUKOM TeIuIa Ui CUCTEM LIEHTPAJIbHOTO OTOIUIEHUS C UCIIOJIb30BAaHUEM
METAJIJIONIOIMMEPHBIX TPYO MOTYT OBITh:

- MCCTHas KOTCJIbHAA,

- Boj1a ot TOLI, npuroToBieHHas Mo HE3aBUCUMOI! cxeme. B cucteme TemocHaO eHus caeyer
npeycMaTpuBaTh NPUOOPHl AaBTOMAaTUYECKOTO PEryIMPOBAaHUS TaPAMETPOB TEIJIOHOCUTENS
(Temnepatypa, 1aBiaeHue) ¢ nenbko 3amuThl MIIT oT mpeBbIeHHs JOMYCTUMBIX BETUYUH
napaMmeTpoB TerioHocurtens. He qomyckaercs npruMeHeHne MeTauIoNOJUMEPHBIX TPYO B
CUCTEMAX C 2JIEBATOPHBIMU Y3JIaMH.

2.5. Tpy6omnposoas! u3 MIIT crneayer nmpoeKkTHPOBATh MOCIIE OTCEKAIOIINX 3a/IBHKEK, KJIAlTaHOB
Ha pacnupCaACIMTCIbHBIX KOJUICKTOpPAXx,

He nomyckaercs npumensts MIIT mis 3ammimaromux TpyOonpoBooB (paciinpuTenbHasi,
NpeJOXpaHUTEIbHAS, TIEPEIUBHAS, CUTHAIbHASA).



2.6. Cucrema LIEHTPAJIBLHOTO OTOIJICHUS, TOJIHOCTHIO WJIM YaCTHYHO BbiojiHeHHas u3 MIIT,
MOJKET OBITh C HHYKHEH U BEepXHEW pa3BOAKON, OMHOTPYOHAsS W ABYXTpYyOHas.

2.7. B BBICOTHBIX 3/1aHHSIX HEOOXOIMMO 30HHPOBATh CUCTEMY IIEHTPAILHOTO OTOIUICHHS, €CITH
npUMEHEHbI TPYOBI, BbIIepkuBatoue padodee aasnenue 0,6 MI1a.

B 3aBucumocTH OT pazmepa 31aHus HEOOXO0AMMO Pa3/IeNiATh yCTAHOBKY HAa HE3aBUCHMO
peryiupyeMble BETKH, 00CITY>KUBAIOIIME YaCTH 3[JaHUs, COTJIACHO CTOPOHAM CBETa.

2.8. I[Tpumenenne MIIT nanbonee 3¢ (heKTUBHO B cHCTEMAX:
- C TOPU3OHTAJIbHBIMU ABYXTPYOHBIMU BETKAMU JJIs1 TPYTIIIBI
HapauIeIbHO-TIOCIICI0BATEIBHO MOJICOSTIUHEHHBIX OTOMUTEIBHBIX MPUOOPOB (puc. 1, 1a);

- C TOPU30HTAIBHBIMH OJIHOTPYOHBIMH BETKaMU JIJIsl TPYIIIIbI TOCIIEA0BATEIIBHO
HOJICOCTMHEHHBIX OTOMUTENBHBIX MPUOOPOB (puc. 2, 2a);

- C pacrpeeauTeIbHBIMHU KoJutekTopamu (puc. 3, 4, 5).

2.9. B cucremax ¢ pacnpeaenuTeNIbHbIMU KOJIJIEKTOPAMU IPUCOEINHEHUE OTONUTEIbHBIX
pHUOOPOB MOXKET OBITh OCYIIECTBICHO ITyTEM IPOJIOKEHUS METAIIONOIMMEPHBIX TPYO B hopme
"meTenp" B MOy WM BJIOJIb CTEH MOJ INIMHTYCAMHU.

K ogHOMY KOJUIEKTOPY MOXKET MPUCOEAUHATHCSA OT 2-X 10 8-MH "meTens', K Kak A0 U3 KOTOPBIX
MOTYT IPUCOEIUHATHCS OJIMH WJIH JIBAa OTOMUTEIBHBIX TTPUOOpa.

2.10. B cuctemax OTOIUICHHS C HCTIOJIB30BAaHUEM METAILTOTIONMMEPHBIX TPYO ClemyeT, Kak
MIPaBUIIO, IPEAYCMATPUBATh ABTOMATUYECKUE WIIA PYYHBIE BO3AYXOOTBOTYHKHU HA
OTONUTEINILHBIX TPHOOPAX M HA PACTIPEICTUTEILHBIX KOJUIEKTOPAX.

2.11. Pacuer cuctem otomeHust u3 MIIT MokeT BBINOTHATHCS BPYUHYIO IO MaTeMaTHUYECKUM
3aBUCHUMOCTSIM UJIM HOMOT'PaMMaM UJIH C IIOMOLIbI0 KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YUCIIE
nsrorosutene MIIT.

2.12. PekoMeH1yeMble CKOPOCTH TETNIOHOCHUTEINS B METAJUIONOIMMEPHBIX TPyOOIIpoBOAax
noryckaercst npuHuMath Ha 20% OoJiee yKa3aHHBIX AJI CTAJIbHBIX TPYO.

2.13. 'upaBnuyecKkue XapakTepUCTUKH METaIONOoIMMepHbIX TpyO. [Ipu ruapaBamueckom
pacyere MaJeHNue JaBICHUs B CHCTEME OTOIUICHMS CKJIaAbIBACTCS U3 IIOTEPD JABICHUS Ha TPEHUE
10 JUTMHE TPYOOIIPOBOA U MOTEPh AABJICHUS HA MPEOJI0JIEHNE MECTHBIX COMPOTUBIICHUH.

2.13.1. l'mppaBnuyecKknue XapaKTePUCTUKHA METAJUIONOTUMEPHBIX TpyO mpu t=80°C
MpeJICTaBIeHbI B puiioxeHuu. [loTepu Hamopa mo anuHe onpenesuick no Gopmyne Jdapeu-
Belic6axa:

har?
2gd

rae: | - koo puureHT conpoTUBICHUS MO AJIHHE;
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V - CKOPOCTb T€UEHUS BOJIbI, M/C;
g - YCKOpEeHHE CBOOOIHOTO MAJCHMS, M/C2;
d - pacueTHbIi qUaMeTp TPYOBI, M.

Koadduiment conpoTuBieHus mno ajamuHe

d 12
1312 [2-b). Jg37 2
: I: ) g% T

0,5 E+ 2
2 gk, — 1
=14 j 3,?{11:' 3
£Tx

2

rae: Red - ¢pakruueckoe uucno PeitHonbaca

w-d
E. .= Ly
E¢ Ll

rae L1 - koopdunmeHT KnHeMaTHYeCKON BSI3KOCTH, M2/C, MPUHUMAEMBIN JIJIs1 TEMIIEPaTyp:
90°C - L=0,32-10-6

80°C - L=0,36-10-6

70°C - L=0,41-10-6

55°C - L=0,53-10-6

dp - pacuetHbIil TuaMeTp (BHYTPEHHHI) TPYOBI:
Dd=0,5x(2du+Dd2-4S-2DS),

rae: dH - HapyKHbIH AuaMeTp TpyOsl, M;

Ddn - nonyck Ha Hapy>KHBINA AUaMETP TPYOHI, M;
S - TOJNIIMHA CTEHKH TPYOBI, M;

DS - nonyck Ha TONMMHY CTEHKU TPYOBI, M;

RexB - uncno PeliHonbaca, COOTBETCTBYIOIIECE HAYATy KBaIpaTUIHOW 00JIaCTH THAPABIMYECKHIX
COIIPOTHUBIICHUH MpH TypOyJIEHTHOM TEUEHUH BOJbI, ONpEeNnsieTcs mo hopmyie:



rzae K - ko3 puuueHT 5KkBUBaneHTHON paBHOMEPHO 3€PHUCTOM ILIEPOXOBATOCTH, M,
IpUHUMaETCs paBHbIM 1x10-5 m;

b - uKci0 000U PEIKUMOB TCUCHHS BOIBI:

IgR
. P B
{gE KB

2.13.2. Ilpu cpenneit remneparype Boabl, oTiMuHOM oT 80°C, cienyer yuecTb corinacHo TadJ. 3

nyn

nonpaBoyuHbIil k03pduuuent "a" Ha 3HaueHue R, npusenennsie B npui. 1 (pu t=80°C)
Rt=Rxa Ila/m, rae

Rt - ynenpHBIN Tiepernay] 1aBIeHUs TIPU CPEIHEH TeMIiepaType TeIIOHOCHTENs B ipenennax 40-
90°C u pacxoze Q, I[Ta/m

R - TabnnyHOe 3HaUeHHE yaenpHOro nepenaia aapiaeHus npu t=80°C 1 mpu TOM K€ 3HAYCHUH
Q, [Ta/m

Tabmumna 3

®dakTHuecKas CpeiHss TeMIeparypa
TeIrIoHocHuTeNs B Tpybax,°C

3HaueHue a 0,98 1,0 1,02 1,05 1,08 1,11

90 80 70 60 50 40

2.13.3. [Tanenue naBiaeHUs MpU IPEOJAOTCHUHA MECTHBIX conpoTuBieHuii Z, [Ta MoxxeT ObITh
OTIPEIETICHO U3 3aBUCUMOCTH:

2
Z=Z§-%p

rae Sx - cymma Kod(h(pHUIIMEHTOB MECTHBIX COTIPOTHUBIIEHUI HA PACCUUTHIBAEMOM yYaCTKE CETH;
V - CKOPOCTB TEIJIOHOCUTENISI B TPYOOTIPOBOIE, M/C;
I - INIOTHOCTD JKUAKOCTH, KI/M3

OpI/IeHTI/IpOBO'-IHI)Ie 3HA4YCHUA KOS(i)CbI/II_[I/IeHTOB MCCTHBIX COHpOTI/IBHCHI/II\/’I COCANHUTCIIBHBIX
I[eTaJ'IefI OJICMCHTOB CUCTCMbI OTOIIJICHHA ITPUBCJCHLI B 1a011. 4.

['unpaBnnyeckue XapakTepUCTUKH OTOMUTENbHBIX IPUOOPOB, BEHTHIIEH, KJIallaHOB, BKIIIOYast
TEPMOCTAaTHUECKHUE, TPEACTAaBICHBI B "PexoMenaanusax" no ux npuMeHeHuIo, pa3paboTaHHBIX

TOO "Butarepm" 1 HUMcanTeXHUKH, U B CIPABOYHBIX U3/IAHUSAX U3TOTOBUTEIICH.

2.14. KomneHcanusi TeMIEpaTypHbIX yIJTMHEHUH.
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2.14.1. KomrieHcanus TeMIepaTypHbIX YAJTHHEHUH MOXKET ObITh OCYILIECTBIICHA 32 CYET
CaMOKOMIIEHCAIIMM y4acTKOB TPyOOIIPOBOAOB, YCTAHOBKOM KOMIIEHCATOPOB U NMPaBUIIbHON
YCTaHOBKOM HEMOJBUKHBIX U CKOJIB3SALIUX OIOP.

B kauecTBe KOMIIEHCATOPOB MCIIOJIb3YIOTCS TIOBOPOTHI M OTCTYIBI HAa TpyOomposoe. Ha
IPSAMBIX ydacTKax TPyOOnmpoBoaa HE0OX0ANMO MperycMaTpuBaTh V-o00pa3Hsble, eTieBble, Z-,
['-00pa3Hble KOMIIEHCATOPBHI.

B kadecTBe HEMOABMKHBIX OMOP MOTYT OBITh UCIIOJIB30BAHKI IEPIKATENH ISl TPYO,
3aKpEIUICHHBIE HA CTPOUTEIbHBIX KOHCTPYKIUAX, WIH YKPEIJICHHbIE B HUX KPOHUITEHUHBI.

Tabnuua 4
NeNe o .
. Bun neraneit Cxemarnueckoe n300pakeHHe J1eTaneit 3HadeHue x
1 OtBOx dw=10,2 0,5
dw=12,2 0,5
dw=15,5 0,3
r/d>5 dw=20,5 0,3
2 TpoitauKy: # > 0,5
Ha IPOXOJI
Ha CIMSTHHE ITOTOKOB > > 0,5
e —
t
Ha OTBETBJICHUS — i 15
Ha CIUSHUE WA > & — ———— 3,0
pasJeneHne moToka I T I i
3  Kpecrouna: 2,0
Ha MPOXO0]]
|
Ha OTBETBJICHHE 3,0
T —i>
4 Otctyn _/—. 0,5
5 O6xon ’/a\ 1,0
6  Buesannoe I 10
pacupenue —
B
CyKEHHE I B 0,5
—_—
7 CocauHeHHUE C 15

00XKMMHOI HaKUIHOMN
ramikon



2.14.2. PacueT yniuHeHUs OTpe3ka TpPyOOIpoBoia MPH U3MEHEHHUH TEMIIEPaTypPhl
TETJIOHOCUTEJIS U OKpYKarolneit cpezpl (puc. 6):

M =0025x] < A,

rae DI - yBenndeHue [UMHBI TPYOBI, MM;

| - nrHA yyacTka TpyOOHpoBoIa NP TEMIIEpaType MOHTaXKa, M;

Dt - nepenaa TeMneparyp Mex1y TEMIIEpaTypoil MOHTaXKa U dKCIuTyaranuu, °C;
0,025 - k03¢ GUIHEHT JIMHEHHOTO pacIupeHus TPyObl, MM/M.

2.14.3. Pacuet komneHcupytouieit cnocoonoctu [1-o0pa3Hbix komneHcatopos u I'-00pa3HbIx
3JIEMEHTOB TPYOONpPOBO/AA (BBUIET KOMIIEHCATOPA) IPOU3BOIUTCS IO SMITUPHUECKOH popmyite

(puc. 7):

L, =304 A0,

rae: Lk - BbUIET KOMIIEHCATOPA;

d - Hapy)KHBII THaMeTp TPYObI, MM;

DI - u3amMeHeHue AIMHBI y4acTKa TpyOOIpoBoa Mpyu U3MEHEHHH TeMIIepaTypHbIX IapaMeTpOB
MOHTAaka Y DKCIUTyaTalllH,

30 - ko3 unment snactuyHocTH U1 TpyO 13 MIIT.

Ha puc. 8 moka3an npumep TpaAUIIMOHHOTO PEMIECHHS KOMIICHCAUH YIUTMHEHUI CTOSIKOB JIJIS
YCTaHOBOK IIEHTPAIHHOTO OTOIUICHUSI IIPH MPUMEHEHHH METALTOTOIMMEPHBIX TPYO.

2.15. TennoBble XapaKTEPUCTHKU METAJUIONOIUMEPHBIX TPYO.
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Puc. 6. Ilmarpamma ynuornennss MIIT



Puc. 7. YcTpOicTBO KOMIIEHCATOPOB

1 - IT-o6pa3ubiii, 2 - '-00pa3Hblii, 3 - neT/Ie00pa3HbIii:

a - NM0JI0’KeHH e MeTAJI0N0JIMMEePHOro Tpy0onpoBoAa Npu MaKCUMAJIbHON TeMIiepaType;
b - moJiokeHHE METAIONOJIMMEPHOT0 TPYOOIPOBOIA MPH MUHUMAJIBLHOW TEMIIEpaType;
LK - BbLIIET KOMIIEeHcaTOpa

X - HeNMOJABMIKHAS ONOPA

= - CKOJIb3d1las omopa



_..r el o

[ —— |..|.|+-A e e

o

m—r————

e ey o

Puc. 8. Iloncoennuenne oTonUTEIbHBIX NPUOOPOB K CTOSKAM OTOIJICHUS U3
MeTAJJI0N0JIMMEPHBIX TPYO:

1 - HemoaBUMIKHAS omopa,; 2 - CKOJIB3sIIIAs omopa



Puc. 9. Cxema MeTa/1010JIMMEePHOM TPYOBI AJIsl pacyera Temnjionepesadn yepes
HWJIMHIPUYECKYIO CTEHKY:

A - 0e3 Tension3oasiuum; b - ¢ u3oasiumeit;
1,2 - nonmmdTuiien "PEX"; 3 - aniomuHueBasi Tpy6a-000J104Kka; 4 - TemJI0H30IHSA

2.15.1. Ilo nannbM pexomenpanuii TOO "Burarepm" u HUMcaHnTexHUKN - TENIOBON NOTOK
METaJUIONIOJIMMEPHBIX TPYO JUTHHOM | (M) ceayer onpenensTs Mo CiIeayomieii 3aBUCHMOCTH

(puc. 9):

_ ET] M(t: - tc) ﬂ"’?(tx _t3.3:|

C23gld, rd) (1o d )4+ (115 AN (d, rd, )+ (e, d. )

Q

rze: tcB - TeMIeparypa Ha BHyTpeHHEH MOBEpXHOCTH Tpybonposoja, °C;
tc - TemIeparypa Ha Hapy>KHOM IOBEpXHOCTHU TpyOorpoBoaa, °C;

Q - TeruoBoit motok (BT);

| - muHa TpyOBI, M;

tB - Temmnepatypa TerioHocutens, °C;

tB.3 - Temmeparypa BO3aymHou cpenbl, °C;

aH - K03 punmeHT HapyKHOU TerooTnaun, BT/M2x°K;

dH - HapyXHBII THaMeTp TpyObl, MM;

| - koadduuent rernonpoBoaHOCTH, BT/MX°K;

dB - BHyTpEeHHU TUaMETpP TPYObI, MM;

aBH - K03 puIeHT BHyTpeHHeH Terootaaqn, Br/m2x°K.
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[Tpu orieHKe BO3MOKHOCTH BBITIQICHUS KOHJCHCATa Ha TIOBEPXHOCTH TPYOBI HEOOXOIUMO
OTIpEeeNIUTh TeMIIEPaTypy HapYKHOU CTEHKU TPYObI M COIOCTABUTH €€ C TEMIIEPATYPOi TOUKU

pocksl (tp)

L em

.= t3_3 +
Tty

[

Brimanenue koHaeHcara - pu YCIOBUU tc> tp

[Tpu ucnonb30BaHUM TEIUIOM30JISLMY TEMJIOBOM OTOK TEIMJIOU30IMPOBAHHON TPYOBI
npUOJIMKEHHO MOKET OBIThH OIPEeIieH 10 CIeIyIoei 3aBUCUMOCTH:

Q= T'"’?I;tx_t:sﬂ:l
1 1 115, 4 115, 4.7
+ + g —+—lIg —
ad_ od % 4 xS 4

i) E

rne: dus - Hapy)KHBIH TUaMeTp U30JISIIUH, M;
lu3 - KO3 PUIHEHT TEIIONPOBOAHOCTH M30IIAUH, BT/M*°K.

OTO COOTHOIIEHUE CIIPABEIMBO MIPH YCIIOBUU U/I€AJIbHOTO KOHTAKTa HApYKHON TOBEPXHOCTU
TpyOsbI ¢ u3ossanueit. [lpu HakiaaHOM U301A1KMK OOBIYHO YCIIOBHE HE COOIIOAAETCS U BO3YIIHAS
IPOCJIOWKA UTPAET POIIb JOINOJHUTEIBHOTO CIIOS.

2.15.2. B rabmmnax 5 u 6 npeacTaBiIeHbl JaHHbBIE Ja00paTOPHH OTOTIUTENBHBIX IIPHOOPOB
HUVCT mno 3aBUCHMOCTH JIMHEHHOM MIOTHOCTH TEMJIOBOTO NoToka g, Br/m MIIT ot
temriepaTypHoro Haropa Q°C npu ropu30HTATILHOM PACTIONOKEHUH OTKPBITO MPOJTIOKEHHBIX
Tpy0 Ha BbicoTe 100 MM OT moJyia ¥ BepTUKaJIbHOM pacnonoxenuu MIIT.

B cpennem TemnoBoit moTok g, BT/ M 3aBucHT 0T hakTHdeckoro temmneparypHoro Hamopa Q°C,
o popmyse:

1,2
70 Bt/Mm,

rae: C- koadduuueHT, NpUHUMAaeMbli IS pa3InYHbIX IUaMeTpoB TpyoO 1o crondiy "0" B Tabi.
Su 6 npu Q=70°C, Br/™m;

Q - paxTHUecKkas pa3HOCTh CpeHeapU(PMETHUECKOM TeMIepaTypbl TEINIOHOCUTENS B TpyOe 1
pacdyeTHOW TeMIlepaTyphl BO3/lyXa B moMenieHuu, °C;

70 - HOpMaTUBHAs pPa3HOCTH TEMIIEpaTyp (TeMIeparypHsbiid Harop), °C.
2.15.3. Ilone3Hblil TEIIOBOW MOTOK OTKPHITO MPOJIOKEHHBIX METAJUIONOIUMEPHBIX TPYO
yuuThiBaetcs B npeaenax 90-100% ot npuBeneHHOro B Ta0i1. 5 1 6 (B 3aBUCUMOCTH OT MECTa

MPOKJIAJIKK).

2.15.4. Ilpu npokJiafKe TOPU30HTAIBHBIX TPYO MO OTOJIKOM cienyeT yuuTbiBath 70-80% ux
pPAcYETHOr0 TEIUIOBOIO MOTOKA.
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2.15.5. OOmwmii TemI0BOM MOTOK BEPTUKAIBHBIX TPYO CHUXKAETCS B CPEIHEM:

- IPU PKPAHUPOBAHUH OTKPBITOTO CTOSKA U3 MOJUMEPHBIX TPYO METAJUIMYECKHM SKPAHOM - Ha
25%;

- IPY CKPBITOM MPOKJIAAKE B TIIyXoh 6oposne - Ha 50%0;
- IPU CKPBITON MPOKJIAZKE B BEHTHIIMPYeMOii 00po3ie Ha BbIcOTe momenienus - Ha 10%.

2.15.6. OOmwmii TETIOBOM MOTOK OJMHOYHBIX TPYO, 3aMOHOIUYEHHBIX B MEXTyITAKHBIX
NEPEKPHITUSIX OTAIUIMBAEMBIX TOMEIICHUN ¥ BO BHYTPEHHHX IEPETOPOJIKAX U3 TSHKEIOro OeTOHA
(16e131,8 Bt/M2x°K, r6e1*2000 kr/™M3) yBeTMUUBaeTCs B CpeHEM B 2 pasa (IIpH OKJICHKEe CTeH
006osmu - B 1,8 paza).

2.15.7. OOmuii TemI0BOI MOTOK OT OJUHOYHBIX TPYO B HAPYKHBIX OTPAXKACHUSAX U3 TSHKEIOr0
6erona (16er’1,8 Br/M2x°K, r6e1*2000 kr/™M3) yBennuuBaercs B cpenHeM B 1,6 paza (pu
OKJIeliKe cTeH 000sMU - B 1,4 pa3a), npuyeM NoJe3HbIH TEII0BOM MOTOK MPH HATUYUH

3P PEKTUBHOHN TETUIOU3OISIINE MEX Ty TPYOOil, 1 HAPYKHOM MTOBEPXHOCTHIO CTEHBI COCTABIISIET B
cpenreM 90% ot ob1ero.

Tabmuua 5

TennoBoit moTok 1 M OTKPBITO IIPOJIOKCHHBIX TOPU30OHTAJIbHBIX MCTAJIJIOMMOJIMMCPHBIX TPY6

Kox d, Q, Temnogoii morok 1 M TpyOsl, Br/m, mpu Q, °C, uepes 1°C

pyoeimm °C 0 1 2 3 4 5 6 7 8 9
12-16 16 205 214 222 230 239 247 256 264 273 282
16-20 20 30 248 258 268 278 288 299 309 319 330 340
20-25 25 294 306 31,8 330 342 354 366 378 391 403
12-16 16 290 299 30,8 316 325 334 343 352 361 370
16-20 20 40 350 36,1 37,2 382 393 404 414 425 436 447
20-25 25 415 428 44,0 453 466 478 491 504 51,7 530
12-16 16 379 388 398 40,7 416 425 434 444 453 46,3
16-20 20 50 458 469 480 491 50,2 514 525 536 547 559
20-25 25 543 556 56,9 582 595 609 622 635 649 662
12-16 16 472 482 49,1 500 510 520 529 539 549 558
16-20 20 60 57,0 58,2 593 604 616 628 639 651 662 674
20-25 25 676 689 703 716 730 744 758 771 785 799
12-16 16 56,8 57,8 58,8 59,7 60,7 61,7 627 637 647 657
16-20 20 70 686 69,8 71,0 721 733 745 757 769 781 793
20-25 25 81,3 82,7 841 855 869 883 897 91,2 926 940
12-16 16 66,7 67,7 68,7 69,7 70,7 71,7 72,7 73,7 748 758
16-20 20 80 80,5 81,7 829 842 854 866 878 890 903 915
20-25 25 954 969 983 99,7 101,2 102,6 104,1 1055 107,0 1084
12-16 16 76,8 778 788 799 809 819 830 840 851 861



16-20 20 90 92,7 94,0 952 965 97,7 990 100,2 1015 102,7 104,0
20-25 25 109,9 1114 112,8 114,3 1158 117,3 1188 120,2 121,7 1232

Tabauua 6

TenmoBoii moTok 1 M OTKPBITO IIPOJIOKCHHBIX BEPTHUKAJIBHBIX METAJIJIOMOJIMMEPHBIX TPY6

Kox d, Q, Temmosoii norox 1 m tpy6sl, Br/M, npu Q, °C, uepes 1°C

pyosi MM °C 0 1 2 3 4 5 6 7 8 9
12-16 16 185192 20,0 20,7 21,5 222 230 23,8 24,6 25,3
16-20 20 30 21,822,7 236 245 254 263 27,2 28,1 29,0 29,9
20-25 25 253263 273 284 294 304 315 32,5 33,6 34,6
12-16 16 26,1269 27,7 285 293 301 309 31,7 32,5 33,3
16-20 20 40 30,8318 32,7 336 34,6 355 36,5 374 384 39,3
20-25 95 35,7368 378 390 400 411 422 43,3 44,4 45,6
12-16 16 341350 358 366 374 383 391 40,0 40,8 41,6
16-20 20 50 40,341,3 42,2 43,2 44,2 452 46,2 47,2 48,2 49,2
20-25 25 46,7478 489 50,1 512 523 535 54,6 55,8 56,9
12-16 16 425433 44,2 450 459 46,8 47,6 48,5 49,4 50,2
16-20 20 60 50,251,2 52,2 53,2 54,2 552 56,2 57,3 58,3 59,3
20-25 25 58,1593 604 616 628 640 652 66,3 67,5 68,7
12-16 16 51,1520 529 538 546 555 564 57,3 58,2 59,1
16-20 20 70 60,4614 624 635 645 656 66,6 67,7 68,7 69,8
20-25 25 699711 723,735 747 760 77,2 78,4 79,6 80,8
12-16 16 60,0609 61,8 62,7 636 645 654 66,4 67,3 68,2
16-20 20 80 70,8719 730 741 751 762 77,3 78,4 79,4 80,5
20-25 25 82,1833 845 88 870 883 89 90,8 92,0 93,3
12-16 16 69,1700 71,0 71,9 728 73,7 74,7 75,6 76,6 77,5
16-20 20 90 81,682,7 838 849 860 871 882 89,3 90,4 91,5
20-25 25 945958 97,0 983 996 1009 102,1 1034 104,7 106,0

2.15.8. Ilpu ckpbITOI MPOKIIATKE OJJMHOYHBIX TPYO, 3aMOHOJUYEHHBIX B JIETKOM OETOHE C
IUIACTU(PHUKATOPOM cJelyeT IPUHUMATh MOMPaBOYHbIE KOA(PPHUIIMEHTH Ha PACYETHBIN TETIOBOM
motok 1,1-1,15.

2.15.9. Ilpu ckpbITOil poKIaKke TpyO B CTaHAAPTHBIX MITPOOAX, MOJHOCTHIO 3aIIOJTHEHHBIX

caMOTBEpACIOIIeHCA MEHUCTON N30ISILIMEN, TETIOBOM MOTOK TPYO YBEIMUMBAETCS B CiIydae
pasMelleHHs B Hapy>KHBIX cTeHax Ha 15-20%, Bo BHYTpeHHHUX Ieperopojkax - Ha 5-10%.

3. TPAHCITIOPTUPOBKA U XPAHEHUE
METAJJJVIONNOJIUMEPHBIX TPYD



3.1. TparCcTIOpPTUPOBKA, MOTPY3Ka U PA3TPY3Ka METAIOMOIUMEPHBIX TPYO HOKHBI
OCYILIECTBIISATHCS IIPU TEMIIEPATYPE HAPYKHOTO BO3ayXxa He Hixke -20°C.

3.2. TpaHcnopTUPOBKA METAJUIONOIUMEPHBIX TPYO MOXKET ObITh OCYIIECTBIICHA JIFOOBIM BUAOM
TpaHCIIOPTa B OTpe3Kax WM OyxTax.

3.3. [Ipu morpy304HO-pa3rpy304HbBIX paboTax, TPAHCIIOPTUPOBKE U XpaHEHUU
METaJUIONIOIMMEPHBIE TPYObl HEOOXOAMMO 00eperaTh OT MEXaHUYECKHUX ITOBPEKICHHH.

3ampemtaercsi cOpacbIBaTh TPyObI ¢ TPAHCIIOPTHBIX CPEICTB MIIM BOJIOYHUTH 11O TOTY.

Bo Bpems moAroToBKY K NOTpY3Ke HE AOMYCKAETCs IPUMEHEHHUE CTaIbHBIX CTPOIIL.

3.4. XpaHUTh METANIONOIMMEPHBIE TPYOBbl HEOOXOIMMO B 3aKPBHITOM ITOMEIIEHUN HA POBHOM
H0J1y, HACTHJIE, IIIUTAX, & B YCJIIOBUSAX CTPOUTEIBHOM MIJIOLIAIKU - B 3aKPHITOM OMEIIEHUH WU
1101 HaBeCOM, o0Oeperasi OT MPSIMBIX COJTHEUHBIX JIy4eH.

BeicoTa mrabens He JomkHA npeBbimath 2,0 M.

[Tpu xpaHeHuu TpyO B CKJIAJICKUX TOMELICHUAX TeMIIepaTypa OKPYKaIOLIEro BO3ayXa He

noswkHa npeBsimath +30°C, a paccTOsIHEE OT HAarpeBaTeNbHBIX TPUOOPOB HE JOIKHO OBITH
MenbIie 1,0 m.

4. MOHTAXKX CUCTEM OTOIIVIEHUSA U3
METAJJJVIONOJIUMEPHBIX TPYD

4.1. O0mue ykazaHnust

4.1.1. MoHTaX METaJUIONOJUMEPHBIX TPYO TOJIKEH OCYILECTBIATHCS 10 MOHTAXKHOMY MPOEKTY
IIPY TEMIIEPATYPE OKpYyxkaromien cpenbl Boime 10°C.

4.1.2. Tlepen npokyIaKoi METAJUIONOIUMEPHBIX TPYO B MOMELIEHUH HEO0X0AUMO 3aKOHYHUTh
BCE 3JIEKTPO-Ta30CBapOYHbIE paOOThl, YCTAHOBUTH 3JIEMEHTHI KPEIUIEHUS, a IPU OTKPBITON
NPOKJIaIKe 3aKOHUUTH OT/IEJIOUHBIE PAOOTHI.

4.1.3. ITpu ckpeiToit npoknaake oromenus us MIIT cnenyer npenycmarpusare B MecTax
pacnoaoxkeHus: pa300pHBIX COETMHEHUI U apMaTyphl JIFOKU I ChEMHbIE IIUTHI, HE UMEIOIIHE
OCTPBIX BBICTYIIOB.

Crosku 11eecoo0pa3Ho pa3MeniaTh B KaHanax, HUIaX, 00po3/1ax, 3a JeKOPAaTUBHBIMH ITAHEIISIMHU
WJIM 3aMOHOJINYMBATh UX B CTEHAX M MEPErOpOAKaX.

rOpI/ISOHTaJ'IBHBIe Tp}I60HpOBOIILI 1 MOABOAKH K OTOIMUTCIbHBIM HpI/I60paM AOITYCKAaCTCA
pasMEaTh IO MEPEKPBITHUAM U 3a IINIMHTYCaMHU. OTKpI)ITI)Ie Y4aCTKH MOKHO 3aKpPEIBATH
ACKOPAaTUBHBIMU 3JICMCHTAMU.

4.1.4. ByXTbl METAJUIONOIMMEPHBIX TPYO, XpaHUBIIHECS WK TPAHCIIOPTUPOBABIINECS HA
MOHTaX (3arOTOBUTEIBHBIN Y4acTOK) mpu Temiiepatype Huxke 0°C, 1oJKHBI OBITh TIepe
packaTKo# BbIAEpKaHbl B TeUeHUE 24 yac npu TeMieparype He Hike +10°C.



B npornecce pa3MoTKu OyXThl 1 MOHTaXa TPyOOIPOBOa HEOOXOAMMO CIEIUTh, YTOOBI TPyOa He
HepeKpyYHBaIach.

[Tpoknaaxy TpyOsl ciaenyeT BecTu 0e3 HaTsAra, CBOOOAHbIE KOHIIbI 3aKPhIBATh JTUIKOM JIEHTON
WM 3ariIylIKaMu BO n30exaHue MonaaaHus rps3u 1 Mycopa B Tpy0y.

4.1.5. He monyckaroTcsi CILTIOIIMBAHUS U NIEPEIOMBI TPyOOIIPOBOIA BO BPEMSI MOHTaXa.

4.1.6. Pagnyc n3ruba qoymkeH ObITh HE MEHEE MATH HapY)KHBIX THaMeTpoB TpyOrl. [Ipu
MEHBILIEM pasnyce U3ruda cienyer Noab30BaThCsl CIIUPATbHON MPY>KUHON, BCTABIIsIEeMO BHYTPh
MIIT. TpyOsl THYTCSI IJIABHO B XOJIOJHOM COCTOSTHUH.

4.1.7. Ilpu GeTOHMPOBaHUU HEOOXOAUMO H30EraTh CMEIICHHUS, BEPTHKAIBHOTO U3ruoa,
CAaBJIMBAaHHWA WU MMOBPCIKICHUA TPY6 MunumansHas BeICOTA 3aJIMBKHU HaJ IMMOBCPXHOCTBIO
TpyOBI JOKHA OBITH HE MeHee 3 cM. LleMeHTHO-TIecuanasi cMech JOJKHA OBITh HE HIXKE MapKH
400 ¢ mmactTuuKaTopoM.

4.1.8. Jlns mpoxoxaa TpyO depe3 CTpOUTEIbHbIE KOHCTPYKIIMH HEOOXO0AUMO MTPEyCMaTPUBATh
T'HIIB3bl. BHYTpeHHUI TUaMeTp ruiib3bl JIOJDKEH ObITh Ha 5-10 MM 00JIbIlIe HAPYKHOTO TUaMeTpa
npokJaapiBaeMoit TpyOosr (prc. 10). 3a30p Mexay TpyOo# U ruiib30i HEOOXOIUMO 3a/1eTIaTh
MSITKMM HECTOPAEMbIM MAaTEPHUAIIOM, TOMYCKAIOIINUM TIepEeMEIICHHE TPYObI B0 MPOIOIBHOMN
OCH.

4.1.9. PaccTosiHue B CBETY MEX/y CTPOUTEIbHON KOHCTPYKIIMEN ¥ METAJUIONOIMMEPHBIM
TPYOOIIPOBOJOM, IPOXOISAIIMM BJI0JIb HEE, TIOJKHO OBITH HE MeHee 20 MM.

4.1.10. MetamiononumMepHbie TPYOBI JIJIs1 TPYOOIIPOBOOB OTOIUICHHS CJIEYET POKJIAIbIBATh Ha
paccTtossHuu He MeHee 50 MM HIDKe APYTUX TPyOOIpOBOIOB.

4.1.11. CoenuHeHrEe METAIONOIUMEPHBIX TPYO CO CTAIbHBIMU TPYOOIIPOBOAAMH, 3aIIOPHO-
perynupymoiei apMarypoi 1 OTONUTEIbHBIMU IPUOOpaMU BBITIOJIHSIETCS HA pe3b0e C MOMOIIIBIO
CIEUAJIBHBIX COCIMHUTENBHBIX JETANIEH U3 JIATYHH.

4.2. BXOAHOH KOHTPOJb TPYD U KOMILUIEKTYOIINX U3/1eJIUM

4.2.1. JTIo npoBeieHUs] MOHTaKHBIX pab0T METAJUIONOIMMEPHbIE TPYObl, COETUHUTEIbHbIE
JeTali, apMaTypa 1 CpeICTBa KPEIJIeHHsI TOJKHBI OBITh TIOJIBEPTHYTHI BXOJJHOMY KOHTPOJIIO, B
TOM YHCJIE [0 Pa3MEPHBIM XapaKTEPUCTUKAaM M MMPOYHOCTH KOJIBLIEBBIX 00pa3I0B Ha pa3phiB.

TpyOsbl, cOeAMHUTENBHBIE I€TAIU, a TAK)XKE CPEICTBA KPEIUICHHS JOJKHBI UMETh
COITPOBOJIUTENLHBIN JIOKYMEHT, TTOJITBEPKIAIOIIHIA COOTBETCTBUE HX HOPMAaTHBHBIM
TpeOOBaHUSM.

4.2.2. TpyObl TOKHBI UMETh MAaPKUPOBKY, YKa3bIBAIOLIYIO JTUAMETpP TPYObl, paboune BeTHUNHBI
TeMrneparypsl 1 JaBieHus. Ha moBepxHocTu TpyO HE TOKHO OBITh MEXaHUYECKUX
HNOBPEXJICHUN U U3JIOMOB. TpyObl HE JOKHBI ObITh CKPYUYEHBI UM CILUTIOLIECHBI.
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Puc. 10. YcraHoBKa rWIIb3bI JIs1 MPOKJIAIKH TPYO B CTEHAX M MEPEKPHITUSIX:
1- runb3a; 2 - HaOuBKa; 3 - TpyOda

4.2.3. Ha mityniepax v HakKUJIHBIX TalilkaX COETUHUTENBHBIX JeTajeil pe3b0a 10KHA ObITh
HapesaHa B cootBercTBUU ¢ 'OCT 6357-81, knacc npounoctu B. Conpsiraemsle feTanu He
JOJI’KHBI UMETHh BBIOOWH, 3ayCEHIIEB, IIapanuH. Pe3nHOBBIC MPOKIIAIKU JOKHBI HMETh
MPABHIIBHYIO TEOMETPUICCKYIO (hopmy.

4.2.4. CpenctBa KperyIeHHsS METAJUIOTIOIMMEPHBIX TPYO TOJIKHBI HIMETh TIOBEPXHOCTD,
UCKJTIOYAIOIIYI0 BO3MOKHOCTh MEXaHUYECKOT0 MOBpexIeH!s TpyO. Kpenenus He 10MKHbI
UMETh OCTPBIX KPOMOK H 3ayCEHIIEB.

Pa3MepLI XOMYTOB, (bPIKC&TOpOB, CK00 HAOJIKHBI CTPOT'O COOTBETCTBOBATH ANaMECTpaM TPY6
Meranudeckue KPCIUICHUA OOJIKHBI UMETh MATKHUE NPOKJIAAKH 1 AaHTUKOPPO3UOHHBIC
IMOKPBITHS.

4.3. TexH0JI0THS MOATOTOBUTEJIbHBLIX PadoT

4.3.1. Jlo Havyana MOHTaka TPyOOIIPOBOIOB HEOOXOIUMO BBIMOIHSATE CIIEAYIONINE
MOJITOTOBUTENBLHBIE OTIEPALINHU:

-OTO6paTB Tp}/'6BI " COCAUHUTCIIbHBIC ACTAJIN, ITPOMICAIINC BXOJTHOM KOHTPOJIb,

- pa3MeTUTh TpyOy B COOTBETCTBUHU C IIPOEKTOM MJIU IO MECTY C YUETOM IpHUITyCKa Ha
HoCeayoNy0 00paboTKy MPU MaKCUMaIbHOM HCIOJIB30BaHUU MaTepuaia Tpyo. Pazmerka
TPYO MOXET OBITh OCYIIECTBJIEHA CTAH/IAPTHBIMU MEPUTEIHHBIMU HHCTPYMEHTAMU -
U3MEPUTEIIBHOMN JIMHEMKOM, CKIaJHBIM METPOM, PYJIETKOM, a TAK)KE CIIELIUAIIBHO U3TOTOBJIEHHBIM
11a0JI0HOM M pa3METOYHBIM MpUcHocobaeHneM. Pucku 11st oTpe3ku Ha TpyOe HaHOCATCS
KapaHJalloM Wi MapkepoM. HenonmycTumMo HaHeCceHUe napanuH WIA Hape30B Ha TOBEPXHOCTU

TpyO.

4.3.2. Pa3peska TpyO MpOU3BOJAUTCS COTJIACHO Pa3METKE CIICIHATIbHBIMA HOKHHUIIAMU WITH
HOKOBKOH IO MeTaJlTy, He JOIycKasi CMSATHsI TpyObl 1 00pa3oBaHus 3ayceHIeB. OTKIOHEHHE
IJIOCKOCTH pe3a OT OCH TPYOBI HE JOKHO MPEBBIIATH 5° OT MPSMOTo yria.

4.3.3. JIng ycTpaHeHUs MOTPEIIHOCTEH TOPIIOB TPyO HEOOXOAUMO OCYIECTBIIATH KATUOPOBKY
KOHIIOB Tpy0. OBaIbHOCTH TOPIIOB JOJKHA OBITH HE Oosee 1%.



4.4. CoenquHenue TpyO 4 MOJACOCAMHEHHE K apMaType

4.4.1. ]Ing coeqMHEHUsT METAILIONOIIMMEPHBIX TPYO MEXly c000ii, C pe3b00BBIMH JCTATSIMUA U
NPUCOEIMHEHUE K apMaType cieayeT MPUMEHATh COSTMHEHUS TUIIA:

- ¢ 00)UMHOW HAKUTHOM Taiikoii (puc 11 a, 0);
- ¢ 00’)kuMHOM BTyNKOH (puc. 11 B).

Ipumeuanue. Jlonyckaemcs ucnonv3osanue Opyeux munog cOeOuHeHul, UMerowux cepmuguxam
coOmeemcmaus.

4.4.2. CoenuHeHUS TPYO CIIETYET BBIMOJIHATH 110 TEXHOJIOTUH, TPUBEACHHOMN B CIICIIUATIBHOM
WHCTPYKIUU TTOCTaBIINKA.

4.4.3. YnoTHeHHe pe3b0OBBIX COSAMHEHUN CO CTAIBHBIMU TPYOOIPOBOIaMHU U apMaTypoii

MOYET OBITh OCYIIECTBJICHO JILHSHOU NPAAbI0, JeHTo @YM i 00bIM IpYTUM
YIUIOTHUTEIbHBIM MaTEPUATIOM.

4.5. Kpensienue TpyoonpoBoaos

4.5.1. PaccTaHOBKa KpEIJIEHU METaNIONOIMMEPHBIX TPYOOIIPOBOIOB OCYIIECTBIISAETCS TAKUM
00pa3oM, 4yTOOBI B ciIyyae HEOOXOAUMOCTH HAIIPABIIATh JIUHEWHbIE TEMIIEPATypHbIE Y UIMHEHUS
TpyOOIpPOBOJa B CTOPOHY KOMIIEHCALIHH.

4.5.2. PaccTosiHuEe MEX/1y KPEIUIEHUSIMH cJie/lyeT IPUHUMATh COTJIacHO TalJ. 7.

Tabnuna 7
PaccTosiHre Mex a1y KpemieHus MU, MM

Hapyx#Hblit auametp TpyObl, MM . NIPU BEPTUKATBHOM
MIPY TOPU3OHTAIBHOM pacKiaake packaKe

14 500 1000

16 500 1000

20 500 1000

25 750 120

4.5.3. HeoOx0aumMo npeaycMOTpeTh COOTBETCTBYIOIIEE PACIIOI0KEHNE KPETIJICHUI Ha
MOBOPOTAax U OTBETBJICHUAX TPyOOIpoOBOIa.

4.5.4. PactipeienuTENbHbIE KOJUIEKTOPHI U 3alIOPHO-PETYIUPYIOLIYIO apMaTypy CIEAYET
3aKPEIISAThH C TOMOIIBIO0 CAMOCTOSITENIbHBIX HEMOIBUKHBIX.
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Puc. 11a. Coeaunenue ¢ HAKHU/IHOW 00KMMHOI raifKou:

1 - meTassionoIuMepHas Tpy0a; 2 - 00:kMMHasA raika; 3 - ynioTuureau; 4 -
COC/IMHHUTEIbHASI BCTABKA

Puc. 116. CoennHeHue ¢ HAKWIHOM raifkoil ¥ pa3pe3HbIM KOJIbIIOM:

1 - MeTa/uIONOIMMepHas TPYOa; 2 - 00:kUMHAasA raiika; 3 - pa3pe3Hoe 00KUMHoOe yIIpyroe
KOJIb110; 4 - COeJUHUTEIbHAs BCTABKA C HAPY:KHOI pe3b00ii

Puc. 11 B. CoequneHue ¢ 00:KMMHOI BTYJIKOI:



1 - meTasionoIuMepHas Tpyda; 2 - 00:KMMHAast BTYJIKa; 3 - yILIOTHUTEIH; 4 -
COC/IMHHUTE/IbHASI BCTABKA KPeIUIeHUH VISl YCTPaHeHHus Nepeiayl YCHIINi Ha TpyOonpoBoj
B IIpolecce IKCITyaTaluH.

4.5.5. MuHUMaJIbHBIE PACCTOSHUSA OT OCEM OTBOJIOB M TPOMHUKOB J10 KPEIUIEHUH CIIeyeT
IPUHUMATh C YYETOM TEMIIEPATypHOTO U3MEHEHUS JUINHBI TPYOBI.

4.5.6. lns 3akperuieHus TpyO ciieyeT IpUMEHSTh U3JIeHsl COTJIaCHO Kataioram (GpupMm-

U3rOTOBUTENEH TPYO MM MHBIE OTOPBI, TPUMEHSIEMBbIE [T METAJUIOTIOIUMEPHBIX TPYO.
Bo3moskHbIe ciocoObl KperieHus pecTaBieHbl Ha puc. 12 u 13.

4.6. UcnbITaHHE CHCTEM OTOILICHUSA

4.6.1. [Tocne npoBeAeHUSI MOHTaXKHBIX PabOT CIEAyET IPOBECTU UCIIBITAHUE CUCTEMBI Ha
repMETHYHOCTbh NP JIaBJICHHH, NTPEBbIIaoneM padodee B 1,5 pasa, Ho He menee 0,6 MI]a.

4.6.2. [Ipu noAroTOBUTENBHBIX pabOTax Mepe] ONPECCOBKON CUCTEMBI HEOOXOUMO:
- OTKJIIOYHTD (BPEMEHHO CHATH) MPEIOXPAHUTEIbHBIC KIIallaHbl 0€301aCHOCTH, PETYINPOBOYHBIC
KJIalaHbl, JATYUKH U Jp., €CIIU TOIYCTUMOE JaBJIEHUE YKa3aHHOW apMaTypbl MEHbIIIE BEIUUUHBI

poOHOro JaBieHus 1o 1. 4.6.1;

- OTKJIFOYCHHBIC 3JIEMCHTBI 3aMCHUTD 3arjlylIKaMU WJIM OTKJIHOYAatOIIUMU 3alIOPpHBIMUA
KJIaltTaHaM#, JOITYCTUMOC HaBJICHUEC JIS1 KOTOPBIX OOJIbIIIe BEITUYMHBI HpO6HOFO JaBJICHHA,

- MOJKJIFOYUTD K CHCTeMe MaHOMeTp ¢ TouHocThio 0,01 MITa.

4.6.3. Cucremy cieayeT 3all0JHUTH BOJIOM MEUIEHHO MPU OTKPBITHIX BO3TyXOCITYCKHBIX
YCTpOMCTBax BO n30ekaHne 00pa30BaHUs BO3LYLIHBIX TPOOOK.

4.6.4. 'unpaBnuyecKue UCTIbITAHUS HEOOXOAMMO IPOBOANUTD IIPU MTOCTOSIHHOM TeMIiepaTrype B
J1Ba JTara:

1 sTan - B TeueHne 30 MUHYT ABa)Kbl NOJHUMATh JAABJICHUE 10 PACYETHON BEIMYUHBI YEPE3
kaxzasle 10 munyT. B nocnenyromue 30 MUHYT najieHHe JaBICHUS B CUCTEME HE JTOJIKHO
npessimath 0,06 MIla;

2 9Tamn - B ocleAyromue 2 4aca najeHue qaBieHus (0T JaBJICHHs], JOCTUTHYTOro Ha 1-M sTarme)
He TOJKHO OBITH OobIie yem Ha 0,02 MIla.
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Puc. 12. Kpeniienue Tpyd K CTeHAM M IeperopoaKam:

1- Tpy0a; 2 - puxcarop; 3 - xomyT; 4 - HIypyn

. /_;'_.-”/,,ff/; f'!
P aran
‘/’/’//I//',//r'g

-

Puc. 13. KpenjieHue MarucTpajbHbIX TPYOONPOBO/I0B:

1- xomyT; 2 - Tpy6a; 3 - pe3nHOBas MPOKJIAAKA; 4 - TEIUIOU30JAILMSA; 5 - 60JIT; 6 - raiika; 7
- IOABECKA; 8 - KPOHIUTEIH

4.7. PeMOHTHBIE padOThI

4.7.1. Cnecapu-CaHTEXHUKH, TPOU3BOISIINE PEMOHT, TOJDKHBI OBITh 03HAKOMIICHEI CO
CBOMCTBAMH METAJIJIOMIOJUMEPHBIX TPYO M TEXHOJOTUEH UX 00pabOTKH.



4.7.2. Tlpu 3amene TpyO BO BpeMsi pEMOHTa He JJOMYCKAETCsl CTABUTh TPYObl MEHBILIETO
JaMeTpa.

4.7.3. B ciryyae mOBpEXICHUS y4acTKa TPyOOIpoBo/Ia 1eJieco00pa3HO BhIPE3aTh MOBPEK ICHHBIN
y4acTOK. 3aMeHa MPOM3BOAUTCA C IOMOIIbIO OTPE3Ka TPYObl HYKHOM JIMHBI, COEAUHIEMOIO C
TPYOOIIPOBOJIOM CO CIIEUATbHBIMU COCTUHUTEIBHBIMU JIeTansIMU. [IoBpeXAeHHbIN y4acTOK
TPYOBI COeTMHSACTCS IPU TIOMOIIH 2-X COSAMHEHUH ¢ HAKUIHOW 00KMMHOM raiiKoi uepes
HUIIEIb C YIDIOTHEHUEM PEe3b00BOM YacTH WM 2-CTOPOHHEE COSAMHEHUE C 00KUMHOM TaliKoi
U pa3pe3HbIM KOJILIIOM 03 YINIOTHEHHS pe3b00BOM YaCTH.

4.7.4. Ilpn npoBeJICHUN CBAPOYHBIX WM MHBIX OTHEBBIX pabOT B MECTaX BO3MOKHOTO
TEPMUYECKOT0 MJIM MEXaHUYECKOT'O IIOBPEKIACHUS TPYO HEOOXOIMMO CTABUTh OIPAXKICHHSL.

4.7.5. 151 OUNCTKU HApYKHOU MOBEPXHOCTHU TPYO CieNyeT NIPUMEHATh MaTepHuall,
UCKJTIOYAIOIINNA MEXaHUUECKUE MTOBPEXKICHHS.

4.7.6. I1pu 3amep3aHuu CUCTEMBI HAIMYKME MMPOOOK B TPyOE MOKHO OIPENEATh 0 MECTHOMY
YBEIUYCHUIO JuaMeTpa (PaclIMpeHHo) TpyObl WU TI0 CJIO0 WHES U JIbJIa Ha IOBEPXHOCTH.
[IporpeBats TpyOy cieayeT TerIbIM BO3AYyXOM WM ropsideit Bojoii ¢ TemmepaTypoii 10 90°C.
Kareropudecku 3ampeniaercs UCIoJIb30BaTh OTKPHITOE TUIaMS U 00CTYKHBATh TPYObI MOJIOTKOM.
[Tpu nepBOif BO3MOXKHOCTH 3aMEHUTH MMOBPEXKIEHHBIA OTPE30K TPYOBI.

S. TEXHUKA BE3OIMACHOCTH

5.1. Ha MOHTaXx CHUCTEM OTOIUICHUS U3 METAJUIONOIMMEPHBIX TPYO pacpocTpaHstoTcs olmme
npasuia CHull I11-4-80 "TexHuka 6€301MaCHOCTH B CTPOHUTENHCTBE" .

5.2. B ycioBusix 3aroToBUTEIBLHOTO MMPOU3BO/ICTBA U MOHTaXka 3ampeniaeTcs Mpou3BOIUTh
3JIEKTPOCBAPOUHbIE paOOThI BOJIM3U METAIONOIUMEPHBIX TPYO.

MeTaJ'IJIOHOJII/IMepHBIe Tp}/'6]':>I OTHOCATCA K KaTCTrOpHUU IrOprovYnux, MaTCpruaIoB. Cpe,Z[CTBa
MOXAapOTYHICHUA - paClIbUJICHHAA BOAA, IICHA, IICCOK, KOIIMaA.

5.3. MeTaHHOHOHI/IMCpHBIe pr6LI B IIPpOLECCE MOHTAKa 1 SKCIUTyaTalluu HEC BBIACIIAIOT B
OKPYKaromyro Cpe€ay TOKCUYHBIX BEIIECTB U HE OKA3bIBAOT BPECAHOT'O BJIIUAHUA HA OPpTaHHU3M
YCJIOBCKA MPpU HCIIOCPCACTBCHHOM KOHTAKTC.

5.4. MoHTa) METAJUIOMOJIUMEPHBIX TPYO JOTKHBI POBOUTH ClIeCapU-CaHTEXHUKH,
MIPOIIEIINE CTICIHATbHOE 00yUeHHE M O3HAKOMJIEHHBIE CO crienndrKoit 00paboTku Takux Tpyo.

PaboTel o MOHTaxy BHyTpeHHUX cucteM otorieHus u3 MIIT paspemiaercs npon3BoauTh
TOJIbKO UCIIPABHBIM HHCTPYMEHTOM, IIPH COOIOIEHUH YCIOBUN €ro SKCIUTyaTalluu.

5.5. I'mapaBinnyecKkoe UCTIBITAHUE CUCTEM CIIEAYET TPOU3BOAUTH B IPUCYTCTBUM MacTepa UiIu
npou3BoauTens padbot. Crnecapu, MpOBOISIIME UCTIBITAHHUS, TOJIKHBI HAXOAUTHCS B 0€30MaCHBIX
MecTax Ha Clly4yail BHIOMBaHUS 3ariyIIeK.
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HNPUJIOKEHUE

OAO KAYYVK-IVTACT-HUKUMT

I'MapaBanYecKre XapaKTepUuCTHKH
MeTAJJIONOJMMeEPHBIX TPYO npu K
mepoxoBaroctu=0,01 Mmm

Tabmuua

Temnepatypa Teronocurens 80°C

[ToT Huametp TpybonpoBoaa dB/du mm

cpu "10/14" "12/16"

IaBJ

J— Hort ¢kopoc CKOpPOC
€pU Ty, Tb
HAI Pacxon Pacxon

TpCH ABIOKCH TEIJIOH FBIKCH TEeIJIOH
opa pgq Hs

1€ 100 OCUTEI oCUTEI

Hal - TEIOH _ 0 TeMIoH 0

M 01 ocuren OCHUTEN

) J1/9ac J1/9ac

Ha/ aV aV

M M/CeK M/CeK

1 2 3 4 5 6

0,49 0,0
50

0,98 0,1 0,010 2,65 0,010 3,95
00

1,96 0,2 0,020 5,29 0,020 7,90
00

392 04 0,030 7,94 0,030 11,84
00

588 0,6 0,040 1058 0,040 15,79
00

784 0,8 0,040 1058 0,060 19,74
00

981 1,0 0,060 1323 0,060 23,69
00

196 2,0 0,080 21,16 0,100 39,48

2 00

39,2 40 0,130 34,39 0,150 59,22

3 00

58,8 6,0 0,160 42,32 0,190 75,02

4 00

784 80 0,190 50,26 0,220 86,86

"14/18"

CKOPOC
Th
JBUKEH
ust
TEIIOH
OCHUTEN
aV
M/ceK

7
0,01

0,01

0,02

0,04

0,05

0,06

0,07

0,11

0,17

0,21

0,25

1Q

"16/20"

CKOpOC

Thb
Pacxon

JIBMOKEH
TEIJIOH

158
ocuTeln

TEIJIOH
OCHUTEI
aV

M/CeK

8 9
540 0,010

j1/gac

540 0,020

10,79 0,030

21,59 0,040

26,99 0,060

32,38 0,070

37,78 0,080

59,37 0,120

91,76 0,180

113,35 0,230

134,94 0,270

"20/25"

CKOpOC

Tb
Pacxon

JBUKEH
TEIJIOH

usa

OCHUTCI
TCIIJIOH

P
1 /Sac OCHTEI
aV

M/CeK

10 11
6,64 0,010

13,27 0,020
19,91 0,030
26,55 0,050
39,82 0,070
46,46 0,080
53,10 0,100
79,64 0,150
119,47 0,220
152,65 0,280

179,20 0,330

Pacxon
TEIUIOH
OCUTEI

1Q

J1/gac

12
11,25

22,50
33,74
56,24
78,73
89,98
112,48
168,71
247,45
314,93

371,17



98,0

117,
68

137,
29
156,
90
176,
52
196,
13

215,
74

235,
36

254,
97
274,
58
294,
20
313,
81

333,
42

353,
04

372,
65

392,
26

411,
88

431,
49

451,
10
470,
72

490,
33

509,
94

529,
56

00
10, 0,220
000
12, 0,240
000
14, 0,260
000
16, 0,280
000
18, 0,300
000
20, 0,320
000
22, 0,340
000
24, 0,360
000
26, 0,380
000
28, 0,390
000
30, 0,410
000
32, 0,420
000
34, 0,440
000
36, 0,450
000
38, 0,470
000
40, 0,480
000
42, 0,490
000
44, 0,510
000
46, 0,520
000
48, 0,530
000
50, 0,540
000
52, 0,560
000
54, 0,570
000

58,20

63,49

68,78

74,07

79,36

84,65

89,4

95,23

100,52

103,17

108,46

111,10

116,39

119,04

124,33

126,97

129,62

134,91

137,56

140,20

142,85

148,14

150,78

0,250

0,280

0,310

0,330

0,350

0,380

0,400

0,420

0,440

0,450

0,470

0,490

0,510

0,520

0,540

0,560

0,570

0,590

0,600

0,610

0,630

0,640

0,660

98,71

110,55

122,40

130,29

138,19

150,03

157,93

165,83

173,72

177,67

185,57

193,47

201,36

205,31

213,21

221,10

225,05

232,95

236,90

240,84

248,74

252,69

260,59

0,28

0,31

0,34

0,37

0,40

0,42

0,44

0,47

0,49

0,51

0,53

0,55

0,57

0,58

0,60

0,62

0,64

0,65

0,67

0,69

0,70

0,72

0,73

151,13

167,32

183,51

199,71

215,90

226,69

237,49

253,68

264,47

275,27

286,06

296,86

307,65

313,05

323,85

334,64

345,44

350,83

361,63

372,42

377,82

388,62

394,01

0,310

0,340

0,370

0,400

0,430

0,450

0,480

0,500

0,520

0,550

0,570

0,590

0,610

0,630

0,650

0,670

0,690

0,700

0,720

0,740

0,750

0,770

0,790

205,75

225,66

245,57

265,48

285,39

298,67

318,58

331,85

345,13

365,04

378,31

391,58

404,86

418,13

431,41

444,68

457,95

464,59

477,87

491,14

497,78

511,05

524,32

0,370

0,410

0,450

0,480

0,520

0,550

0,580

0,600

0,630

0,660

0,680

0,710

0,730

0,760

0,780

0,800

0,820

0,840

0,870

0,890

0,910

0,930

0,940

416,16

461,15

506,14

539,88

584,87

618,62

674,85

708,60

742,34

764,83

764,83

798,58

821,07

854,81

877,31

899,80

922,30

944,79

978,54

1001,03

1023,53

1046,02

1057,27



549,
17

568,
78

588,
40

608,
01

627,
62

647,
24

666,
85

686,
47

706,
08

725,
69

745,
31

764,
92

784,

804,
15

823,
76

843,
38

862,
99

882,
60

902,
22

921,
83

941,

961,
06

980,
67

56, 0,580
000

58, 0,590
000

60, 0,600
000

62, 0,610
000

64, 0,630
000

66, 0,640
000

68, 0,650
000

70, 0,660
000

72, 0,670
000

74, 0,680
000

76, 0,690
000

78, 0,700
000

80, 0,710
000

82, 0,720
000

84, 0,730
000

86, 0,740
000

88, 0,750
000

90, 0,760
000

92, 0,770
000

94, 0,770
000

96, 0,780
000

98, 0,790
000

100 0,800
,00

0

153,43

156,07

158,72

161,36

166,65

169,30

171,94

174,59

177,23

179,88

182,53

185,17

187,82

190,46

193,11

195,75

198,40

201,04

203,69

203,69

206,33

208,98

211,62

0,670

0,680

0,700

0,710

0,720

0,730

0,750

0,760

0,770

0,780

0,790

0,800

0,820

0,830

0,840

0,850

0,860

0,870

0,880

0,890

0,900

0,910

0,920

264,53

268,48

276,38

280,33

284,28

288,22

296,12

300,07

304,02

307,97

311,91

315,86

323,76

327,71

331,65

335,60

339,55

343,50

347,45

351,40

355,34

359,29

363,24

0,75

0,76

0,78

0,79

0,80

0,82

0,83

0,85

0,86

0,87

0,88

0,90

0,91

0,92

0,93

0,95

0,96

0,97

0,98

0,99

1,01

1,02

1,03

404,81

410,21

421,00

426,40

431,80

442,59

447,99

458,78

464,18

469,58

474,98

485,77

491,17

496,56

501,96

512,76

518,15

523,55

528,95

534,35

545,14

550,54

555,94

0,800

0,820

0,830

0,850

0,860

0,880

0,890

0,910

0,920

0,940

0,950

0,960

0,980

0,990

1,000

1,020

1,030

1,040

1,060

1,070

1,080

1,090

1,100

530,96

544,24

550,87

564,15

570,78

584,06

590,69

603,97

610,61

623,88

630,52

637,15

650,43

657,06

663,70

676,98

683,61

690,25

703,52

710,16

716,80

723,44

730,07

0,960

0,980

1,000

1,020

1,040

1,050

1,070

1,090

1,110

1,120

1,140

1,150

1,170

1,190

1,200

1,220

1,230

1,250

1,260

1,280

1,290

1,310

1,320

1079,76

1102,26

1124,76

1147,25

1169,75

1180,99

1203,49

1225,98

1248,48

1259,73

1293,47

1293,47

1315,96

1338,46

1349,71

1372,20

1383,45

1405,94

1417,19

1439,69

1450,93

1417,19

1484,00



1019 104 0,820
,90 ,00
0

1059 108 0,840
12,00
0

1098 112 0,850
35 ,00
0

1137 116 0,870
,58 ,00
0

1176 120 0,890
,80 ,00
0

1216 124 0,900
,03 ,00
0

1255128 0,920
26,00
0

1294 132 0,930
48 ,00
0

1333 136 0,950
, 71,00
0

1372140 0,970
94,00
0

1412 144 0,980
,16 ,00
0

1451 148 1,000
39 ,00

0
1490 152 1,010
,62 ,00

0
1529 156 1,030
84 ,00

0
1569 160 1,040
,07 ,00

0
1600 164 1,050
,30 ,00

0
1647 168 1,070

216,91

222,20

224,85

230,14

235,43

238,08

243,37

246,01

251,30

256,59

259,24

264,53

267,17

272,47

275,11

277,76

283,05

0,940

0,960

0,980

1,000

1,020

1,040

1,060

1,080

1,090

1,110

1,130

1,140

1,160

1,180

1,190

1,210

1,230

371,14

379,03

386,93

394,83

402,72

410,62

418,52

426,41

430,36

438,26

446,15

450,10

458,00

465,90

469,84

477,74

485,64

1,05

1,07

1,09

1,12

1,14

1,16

1,18

1,20

1,22

1,24

1,26

1,27

1,29

1,31

1,33

1,35

1,37

566,73

577,53

588,32

604,51

615,31

626,10

636,90

647,69

658,49

669,28

680,08

685,48

696,27

707,07

717,86

728,66

739,45

1,130

1,150

1,170

1,200

1,220

1,240

1,260

1,280

1,310

1,330

1,350

1,370

1,390

1,410

1,430

1,450

1,460

749,98

763,26

776,53

796,44

809,72

822,99

836,26

849,54

869,45

882,72

896,00

909,27

922,55

935,82

949,09

962,37

969,00

1,350

1,380

1,410

1,430

1,460

1,480

1,510

1,540

1,560

1,590

1,610

1,630

1,660

1,680

1,700

1,730

1,750

1518,42

1552,16

1585,90

1608,40

1642,14

1664,64

1698,38

1732,12

1754,62

1788,36

1810,86

1833,35

1867,09

1889,59

1912,08

1945,83

1968,32



52,00

0
1686 172 1,080
75 ,00

0
1725176 1,100
,98 ,00

0
1765180 1,110
21,00

0
1804 184 1,120
43,00

0
1843 188 1,140
,66 ,00

0
1882 192 1,150
,89 ,00

0
1922 196 1,160
11,00

0
1961 200 1,170
34,00

0
2010 205 1,190
37 ,00

0
2059 210 1,210
41,00

0
2108 215 1,220
44,00

0
2157 220 1,240
47,00

0
2206 225 1,250
51 ,00

0
2255230 1,270
54,00

0
2304 235 1,280
57,00

0

2353 240 1,300
,61 ,00

285,69

290,98

293,63

296,27

301,56

304,21

306,85

309,50

314,79

320,08

322,73

328,02

330,66

335,95

338,60

343,89

1,240

1,260

1,270

1,290

1,300

1,320

1,330

1,350

1,370

1,390

1,400

1,420

1,440

1,460

1,470

1,490

489,59

497,48

501,43

509,33

513,28

521,17

525,12

533,02

540,91

548,81

552,76

560,65

568,55

576,45

580,40

588,29

1,38

1,40

1,42

1,43

1,45

1,47

1,48

1,50

1,52

1,54

1,56

1,58

1,60

1,62

1,64

1,66

744,85

755,64

766,64

771,83

782,63

793,42

798,82

809,62

820,41

831,21

842,00

852,80

863,59

874,39

885,18

895,98

1,480

1,500

1,520

1,540

1,560

1,570

1,590

1,610

1,630

1,650

1,670

1,700

1,720

1,740

1,760

1,780

982,28 1,770

995,55 1,790

1008,83 1,820

1022,10 1,840

1035,38 1,860

1042,01 1,880

1055,29 1,900

1068,56 1,920

1081,83 1,950

1095,11 1,970

1108,38 2,000

1128,29 2,020

1141,57 2,050

1154,84 2,070

1168,12 2,100

1181,39 2,120

1990,82

2013,31

2047,05

2069,55

2092,04

211454

2137,03

2159,53

2193,27

2215,77

2249,51

2272,01

2305,75

2328,24

2361,99

2384,48



0

2402 245 1,310
,64 ,00
0

2451 250 1,330
,67 ,00
0

2500 255 1,340
, 71,00
0

2549 260 1,360
74,00
0

2598 265 1,370
77 ,00
0

2647 270 1,380
81 ,00
0

2696 275 1,400
84,00
0

2745280 1,410
,88 1,00
0

2794 285 1,430
91 ,00
0

2843 290 1,440
94,00
0

2892 295 1,450
98 ,00
0

2942 300 1,470
,01 ,00

0
2991 305 1,480
,04 .00

0
3040 310 1,490
,08 ,00

0
3089 315 1,510
11,00

0
3138 320 1,520
14,00

0

346,53

351,82

354,47

359,76

362,41

365,05

370,34

372,99

378,28

380,92

383,57

388,86

391,50

394,15

399,44

402,08

1,510

1,520

1,540

1,560

1,570

1,590

1,600

1,620

1,640

1,650

1,670

1,680

1,700

1,710

1,730

1,740

596,19

600,14

608,03

615,93

619,88

627,78

631,72

639,62

647,52

651,46

659,36

663,31

671,21

675,15

683,05

587,00

1,68

1,69

1,71

1,73

1,75

1,77

1,78

1,80

1,82

1,84

1,85

1,87

1,89

1,90

1,92

1,94

906,77 1,800

912,17 1,820
922,96 1,840
933,76 1,860
944,55 1,870
955,35 1,890
960,75 1,910
971,54 1,930
982,34 1,950
993,13 1,970
998,53 1,990
1009,32 2,000
1020,12 2,020
1025,51 2,040

1036,31 2,060

1047,10 2,070

1194,66 2,140

1207,94 2,170

1221,21 2,190

1234,49 2,210

1241,12 2,240

1254,40 2,260

1267,67 2,280

1280,94 2,300

1294,22 2,320

1307,49 2,350

1320,77 2,370

1327,40 2,390

1340,68 2,410

1353,95 2,430

1367,23 2,450

1373,86 2,470

2406,98

2440,72

2463,21

2485,71

2519,45

2541,95

2564,44

2586,94

2609,43

2643,17

2665,67

2688,16

2710,66

2733,15

2755,65

2778,15



3187 325 1,530
,18 ,00
0

3236 330 1,540
21,00
0

3285 335 1,560
24,00
0

3334 340 1,570
27,00
0

3383 345 1,580
31,00
0

3432 350 1,590
34,00
0

3481 355 1,610
,37 1,00
0

3530 360 1,620
41,00
0

3579 365 1,630
44,00
0

3628 370 1,640
48 1,00
0

3677 375 1,660
51,00
0

3726 380 1,670
55,00

0
3775385 1,680
58 ,00

0
3824 390 1,690
,61 ,00

0
3873 395 1,700
,65 ,00

0
3922 400 1,710
,68 ,00

0
4020 410 1,740

404,73

407,38

412,67

415,31

417,96

420,60

425,89

428,54

431,18

433,83

439,12

441,76

444,41

447,05

449,70

452,35

460,28

1,760

1,770

1,790

1,800

1,810

1,830

1,840

1,860

1,870

1,880

1,900

1,910

1,920

1,940

1,950

1,960

1,990

694,90

698,84

706,74

710,69

714,64

722,53

726,48

734,38

738,33

742,28

750,17

754,12

758,07

765,96

769,91

773,86

785,71

1,95

1,97

1,98

2,00

2,02

2,03

2,05

2,06

2,08

2,09

2,11

2,12

2,14

2,15

2,17

2,18

2,21

1052,50 2,090

1063,30 2,110

1068,69 2,130

1079,49 2,140

1090,28 2,160

1095,68 2,180

1106,48 2,190

1111,87 2,210

1122,67 2,230

1128,07 2,240

1138,86 2,260

1144,26 2,280

1155,05 2,290

1160,45 2,310

1171,25 2,320

1176,64 2,340

1192,84 2,370

1387,14 2,490

1400,41 2,510

1413,69 2,530

1420,32 2,550

1433,60 2,570

1446,87 2,590

1453,51 2,610

1466,78 2,630

1480,06 2,650

1486,69 2,670

1499,97 2,690

1513,24 2,710

1519,88 2,730

1533,15 2,750

1539,79 2,770

1553,06 2,790

1572,97 2,820

2800,64

2823,14

2845,63

2868,13

2890,62

2913,12

2935,61

2958,11

2980,60

3003,10

3025,59

3048,09

3070,58

3093,08

3115,57

3138,07

3171,81



75 00

0
4118 420 1,760
81 ,00

0
4216 430 1,780
88 ,00

0
4314 440 ,810
95 00

0
4413 450 ,830
01 ,00

0
4511 460 ,850
08 ,00

0
4609 470 ,870
15 00

0
4707 480 ,890
22 00

0
4805 490 ,910
28 00

0
4903 500 ,930
35 ,00

0
5001 510 ,960
42 00

0
5099 520 ,980
48 00

0
5197 530 2,000
55 00

0
5295 540 2,020
62,00

0
5393 550 2,040
68,00

0
5491 560 2,060
75 00

0

5589 570 2,080
82 ,00

465,57

470,86

478,80

484,09

489,38

494,67

499,96

505,25

510,54

518,48

523,77

529,06

534,35

539,64

544,93

550,22

2,020

2,040

2,070

2,090

2,120

2,140

2,170

2,190

2,220

2,240

2,260

2,290

2,310

2,330

2,360

2,380

797,55

805,45

817,29

825,19

837,03

844,93

856,78

864,67

876,52

884,41

892,31

904,15

912,05

919,95

931,79

939,69

2,24

2,27

2,30

2,33

2,35

2,38

241

2,43

2,46

2,49

2,51

2,54

2,56

2,59

2,62

2,64

1209,03 2,400

1225,22 2,430

1241,41 2,460

1257,60 2,490

1268,40 2,520

1284,59 2,550

1300,78 2,580

1311,58 2,610

1327,77 2,640

1343,96 2,660

1354,76 2,690

1370,95 2,720

1381,75 2,750

1397,94 2,770

1414,13 2,800

1424,93 2,830

1592,88 2,860

1612,80 2,900

1632,71 2,930

1652,62 2,970

1672,53 3,000

1692,44

1712,35

1732,26

1752,17

1765,45

1785,36

1805,27

1825,18

1838,45

1858,37

1878,28

3216,80

3261,79

3295,53

3340,52

3374,27



0

5687 580 2,100
,89 ,00
0

5785590 2,120
95,00
0

5884 600 2,130
,02 ,00
0

5982 610 2,150
,09 ,00
0

6080 620 2,170
,15 1,00
0

6178 630 2,190
22,00
0

6276 640 2,210
29 ,00
0

6374 650 2,230
,35 ,00
0

6472 660 2,250
42,00
0

6570 670 2,270
49 1,00
0

6668 680 2,280
56,00
0

6766 690 2,300
,62 ,00
0

6864 700 2,320
,69 ,00

0
6962 710 2,340
, 76,00

0
7060 720 2,360
82,00

0
7158 730 2,370
,90 ,00

0

555,51

560,80

563,45

568,74

574,03

579,32

584,61

589,90

595,19

600,48

603,13

608,42

613,71

619,00

624,29

626,93

2,400

2,420

2,440

2,470

2,490

2,510

2,530

2,550

2,570

2,590

2,610

2,630

2,650

2,680

2,700

2,720

947,59 2,66

955,48

2,69

963,38

2,71

975,22

2,74

983,12

2,76

991,02

2,79

998,91

2,81

1006,81 2,83

1014,71 2,86

1022,60 2,88

1030,50 2,90

1038,40 2,92

1046,29 2,95

1058,14 2,97

1066,03 2,99

1073,93 3,00

1435,72 2,850

1451,91 2,880

1462,71 2,910

1478,90 2,930

1489,69 2,960

1505,89 2,980

1516,68 3,000

1527,48

1543,67

1554,46

1565,26

1576,05

1592,25

1603,04

1613,84

1619,23

1891,55

1911,46

1931,37

1944,65

1964,56

1977,83

1991,11



7256 740 2,390 632,23 2,740 1081,83
,96 ,00
0

7355750 2,410 637,52 2,750 1085,77
,02 ,00
0

7453760 2,420 640,16 2,770 1093,67
,09 ,00
0

7551770 2,440 64545 2,790 1101,57
,16 ,00

0
7649780 2,460 650,74 2,810 1109,46
23,00

0
7747790 2,480 656,03 2,830 1117,36
29 ,00

0
7845800 2,490 658,68 2,850 1125,26
,36 ,00

0
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