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Hacrosumit CBoj mpaBWil COAEPKUT MOJOKEHHUS IO NPOCKTUPOBAHMIO M MOHTAXY
BHYTPEHHUX CUCTEM BOJOCHAOKEHUS U OTOIUICHUS 3AaHMN M3 MEIHBIX TpyO. Brimonnenue
TUX TOJOXEHUH obecrneyutr coOnrofeHue TpeOOBaHMH K BHYTPEHHMM CHUCTEMaM
BOJIOCHAOKEHHUS ¥ OTOIUICHHUS, YCTAHOBJIGHHBIX JEUCTBYIOIIMMHU CHuM  2.04.01-85*
«BHyTpeHHMII BOZONPOBOA M KaHaIM3aUMs 34aHuiD», CHuMN 41-01-2003 «OToruieHue,
BEHTWISIIUST M KOHAMIMOHUpOBaHHWe», CHuM 3.05.01-85 «BHyTpeHHUE caHUTapHO-
TEXHUYECKHE CHUCTEeMBbD» U CHuM 41-03-2003 «TeruioBas wu30isA0Us OOOpYAOBaHUSA U
TpyOOIPOBOIOBY.

B Cpozme mpaBwi yCTaHOBJICHBI TpPeOOBaHHMS K COPTaMEHTY MEIHBIX TPYO,
COCIIMHUTEIIEHBIM YacTsIM U CIIOCO0aM WX COCIWHEHUS, MPHUBEICHBI MPaBHJIA XPAHCHHUS WU
MOHTa)Ka TPyO, METOJbI MCIBITAHUS, MPaBHIa 3KCIUTyaTallMd U PEMOHTa TPYOOIPOBOIHBIX
CHUCTEM, a TaKK€ TEXHHKH OC30MacHOCTH MpPHU HMX BBINOJHCHHU. [IpUBENEHBI METOJUKH
THJIPABIMYECKOTO pacyera TPyOONpPOBOJOB BHYTPEHHETO BOJIOCHAOXKEHUS W OTOIUICHUS, a
TaKXe BBIOOpa CIIOCOOOB KOMIICHCALIMU TEMIIepaTypHBIX Aedopmaruii TpyO W paccTaHOBKH
Ha HUX KPEIUICHUH C y4eTOM TpeOOBaHMIi MPOYHOCTHU U JIOJITOBEYHOCTH BHYTPEHHUX CETEH.

B pa3zpabotke CBopa mpaBwiI MpUHUMAIIKA y4acTHe: KaHa. TexH. Hayk [.C. Bracos, kKaH.
TexH. HayK A.A. Omcmasnos, xaun. TexH. Hayk A.B. Craokos (I'YII «HUMMocctpoity), B.A.
I'nyxapes, B.Il. bogbenv (I'occtpoii Poccun), B.C. Honos (Hexommepueckoe MmapTHEPCTBO
«Harmonaneueiii [entp Menn»), kaua. texd. Hayk H.U. Jlebeoes (IMI International), JI.C.
Bacunvesa (OI'YII LHHC).

CBO/I ITPABUJI I1O ITPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

INPOEKTUPOBAHUE U MOHTA’K BHYTPEHHUX CUCTEM
BOJOCHABXEHUS Y OTOILJIEHUS 3TAHUM W3 MEJTHBIX TPYBE

Design and installation of pipelines for internal cold, hot water supply and heating
systems made of copper pipes

Jlama sseoenus 2005-01-11



1. OBJIACTb IPUMEHEHMUSA

Hacrosmuit CBoj mpaBuil pacrnpoCTpaHsSieTCs] Ha NPOEKTUPOBAHME W MOHTaX CHUCTEM
BHYTPEHHETO XOJIOJHOTO U TOPSYEro BOJOCHAOKECHHS U OTOIICHUS 3/IaHUN U3 MEIHBIX TPYO
(mamee - TpyOBbl), TPAHCIIOPTUPYIOIIUX BOJY, OTBEYAIOIIUX TPEOOBAHUSM K Ka4E€CTBY BOJIBI
LESHTPAJIM30BAaHHBIX CUCTEM IIMTHEBOI'O BOJOCHA0KEHU, YCTaHOBJIEHHBIM CaHlunH 2.1.4.1074
C COAEPIKAaHUEM:

kucnoposa - menee 0,1 Mr/a (TOJBKO AJIsE CUCTEM OTOILIICHHUS);
xJjiopa - He 6osiee 30 mr/m;
pH - ot 6,0 10 9,0.

MCI[HBIG pr6bl, COCAUHHUTCIBHBIC JCTAaJIM W IIPUIIOHU [JOJIKHBI HMETh CAaHHUTApPHO-
SIMMACMHUOJIOTMYCCKOC 3aKIIFOYCHHUE U CCpTI/Iq)I/IKaTBI COOTBCTCTBHA.

2. HOPMATHUBHBIE CCBLUIKA

B HaCTOsIIEM CBOI[e ImpaBuj IPHUBCACHBI CCBUIKKM Ha CICAYIOINME HOPMATHUBHBIC
JAOKYMCHTHI:

CHwuM 2.04.01-85* BHYTpeHHUI BOJONIPOBO U KAHAIM3ALMS 3JaHUI

CHuN 3.01.04-87 IlpumeMka B H3KCIUTyaTalMIO 3aKOHYCHHBIX CTPOUTEIBCTBOM OOBEKTOB.
OCHOBHBIE TIOJIOKEHUS

CHwuM 3.05.01-85 BHYTpeHHHE CAHUTAPHO-TEXHUYECKNE CUCTEMBI

CHuM 12-04-2002 be3omacHocTh Tpyaa B crTpouTenbcTBe. Yacte 2. CTpouTenbHOE
HPOU3BOJICTBO

CHwIM 41-01-2003 OTomseHNe, BEHTWISLMS U KOHIUIIMOHUPOBAHNE

CHuN 41-03-2003 TermtoBast M30JS1IUs 000PYTOBAHKS M TPYOOIIPOBOJIOB

CN 41-103-2000 [TpoexTrpoBaHUE TETIIOBON U30JISAIIMUA 000PYAOBaHUS U TPYyOOIIPOBOJOB
rOCT 859-78 Menb. Mapku

FOCT 6357-81 OCHOBHBIC HOPMBI B3aUMO3aMeHIEMOCTH. Pe3p0a TpyOHas IMIMHApUYeCcKas

CaHlMuH 2.1.4.1074-01 IlutbeBast Boga. I urueHuuyeckue Tpe6OBaHI/I}I K Ka4yeCTBY BOJbI
LESHTPAIM30BAaHHBIX CUCTEM IMUTHEBOI'O BOJOCHA0XKEHUSL. Kountpoinb kauecTsa.

3. HPOEKTUPOBAHUME TPYBOIIPOBO/JHBIX CUCTEM

[Ipn npoexTupoBaHuuM TpyOONPOBOJHBIX CHCTEM W3 MEAHBIX TpyO ciemyer
PYKOBOJICTBOBAThCS TpeOOBaHUAMHU CHuMM 2.04.01 u CHwIM 41-01.

Beibop ngmamerpa MemHbBIX TpyO  JIOJDKEH  OCYLIECTBISTBCS HAa  OCHOBAaHHUM
THJIpaBIUYecKoro pacyera. CreayeT NpUHUMATh, Kak IMPaBUIO, TPYObl ¢ MHHHUMAJbHOM
TONIIMHOW CTeHKHU. Teruiomsonsanus TpyOONpOBOJOB U3 MEIHBIX TpyO JOJDKHA
OCYUIECTBIISATHCS B COOTBETCTBUM ¢ TpeOoBaHUsIMU CHwM 41-03 1 CM 41-103.



3.1. TEXHUYECKHUE TPEBOBAHMUAA

3.1.1. ns ycTpoiicTBa TpyOONPOBOAOB TOJIKHBI UCIOIB30BATHCS TPYOBI, H3TOTOBISIEMbIC
COTJIACHO TEXHHYECKOMY MOKyMEHTYy [1] m3 Mmemu mapok M1 mo FOCT 859 wim u3 Memu
mapkun CUDHP ¢ xumuueckuMm coctaBoM: Menp U cepedpo - He MeHee 99,9 %, docdop -
(0,015 - 0,040) %, mpumecH - OCTaTbHOE.

JlomyckaeTcsi IpUMEHEHHE MEIHBIX TPYO APYTMX MapoK, OTBEYAIOIIMX BBIIICYKa3aHHBIM
TpeOOBaHUSAM.

3.1.2. OcHoBHBIE (PHU3UKO-MEXaHUYECKHE CBOMCTBA MEAHBIX TPYO, M3rOTOBJIEHHBIX IIO
TEXHUYECKOMY JOKyMeHTy [2], mpu Temneparype 20 °C mOKHBI, COOTBETCTBOBATH
yKa3aHHBIM B Ta0nuiie 1.

Tabnunma 1
CocrosiHue
HaunmeHoBaHue mokaszarens Mrkoe M| Tlonytseproe| Tsepaoe T

(R220)* | IIT (R250)* | (R290)*
Bpemennoe conporusienue, MIla 210 250 280
OTHOCHUTENBbHOE YTIUHEHHUE, %o 40 20 3
Mogymns ynpyrocti, MITa- 107 0,6-0,9 08-11 1,0-1,3
Koadumment nuueiiHoro yImmHEHIS 10° 17 17 17
TemmonposoaHocTh, Br/M-K 365
Y aenbHas TEMIONPOBOAHOCTb, KJx/Kr-°C- 102 3,85

* R - 0o003HaucHUE BPEMCHHOT'O COIMPOTUBJICHUSA COITIACHO Me)I(,Z[YHapO,HHOﬁ KHaCCI/I(I)I/IKaI_II/II/I.

3.1.3. HapyxHblif tuamMeTp U TOJIIMHA CTEHKH MEIHBIX TpyO [1] mpuBeeHbI B Ta0IULAX 2

u 3.
Tabnuma 2 B mumnumerpax
[IpenensHOE OTKIOHEHME
ITo
[To nHapyxHOMy
HoMuHanbHBIM HapyKHBII 1HaMETP cPEAHeMy quaMeTpy*
TUaMeTpy
BCE TBEPOE  |[IOJyTBEPAOE
COCTOSIHHSI | COCTOSIHHE | COCTOSTHHE
Ot 6,0 go 18,0 BkiIIOU. +0,04 +0,04 +0,09
Cs. 18,0 » 28,0 » + 0,05 + 0,06 +0,10
» 28,0 » 54,0 » + 0,06 +0,07 +0,11




IIpenenbHOE OTKIIOHEHHE
ITo
ITo HapyxHOMY
HoMuHanbHBINM HapyKHBIIA 1HAMETP CPeIHEMY auaMeTpy*
JIUaMeTpy
BCE TBEPNOE  |MIOyTBEPAOE
COCTOSIHHS | COCTOSIHME | COCTOSIHUE
» 54,0 » 76,1 » +0,07 +0,10 +0,15
» 76,1 » 88,9 » +0,07 +0,15 +0,20
» 88,9 » 108,0 » +0,07 +0,20 +0,30
» 108,0 » 159,0 » +0,2 +0,7 +0,4
» 159,0 » 267,0 » +0,6 +1,5 -

* Brirroyasi OBaJIbHOCTH (OTKIIOHEHHUE OT KPYIJIOH (OPMBI).

ITpumeuanus

1. IlpenenpHble OTKJIOHEHHUS IO HAPY)KHOMY JOHaMETpy i TPyO B MSITKOM COCTOSIHUHU

MNPUMCHUMBI TOJIBKO K CPpEAHEMY NUAMETPY.

2. TpyOsl nuameTpoM cBbilie 108 MM COEIUHSIOTCS] CBAPKOW MIIM BEICOKOTEMIIEPATypHOH MalKoi,

MMO3TOMY TOYHOCTL MCIIOJHCHUS 10 HAPYKHOMY AUAMETPY HEC UMECT 3HAUCHHU .

Tabnuna 3 B mumumerpax
HoMUHATEHbLH [IpenensHOE OTKIIOHEHHE TI0 TOJIITMHE CTCHKH IIPW HOMHUHAIBHOMN TOJIIMHE CTEHKH®
HapyKHBI JUIL peKOMEHJOBAHHBIX THIIOPA3MEPOB
JMaMeTp 06 | 07 | 08 [ 09 10 | 12 | 15 | 20 25 | 30

6,0 + 0,06 + 0,08 +0,13

8,0 +0,06 +0,08 +0,13

10,0 +0,06 | +£0,07 | £0,08 +0,13

12,0 + 0,06 +0,08 +0,13

15,0 +0,07 | +0,08 +0,13

18,0 +0,08 +0,15

22,0 +0,09 | £0,15 [+0,18 | +0,23

28,0 +0,09 | £0,15 | £0,18 | £0,23

35,0 +0,18 | £0,23

42,0 +0,18 | £0,23




HoMHHAIBHEIA Hpez[eanoe OTKJIOHCHHUE I10 TOJIONUHE CTCHKHU IIPpU HOMHUHAJIBbHOHN TOJIIUHC CTEHKU™
HapyKHBbIIT JUISL PEKOMEHIOBAHHBIX TUIIOPa3MEPOB
JMaMetp 06 | 07 | 08 [ 09 10 | 12 | 15 2,0 25 | 30
54,0 +0,18 [ £0,23 [ £0,30
64,0 +0,30
66,7 +0,18
76,1 +0,23 | £0,30
88,9 +0,30
108,0 +0,23 +0,38
133,0 +0,23 +0,45
159,0 +0,30 +0,45
219,0 +0,45
267,0 +0,45

* Bkiroyasi OTKJIOHEHHE OT KOHIIEHTPUYHOCTH.

IIpumeuanue- KoHIEHTPUYHOCTH (PAaBHOMEPHOCTb TONIIUHBI CTEHKH) KOHTPOJMPYETCS

MMpeaACIbHBIMU OTKIIOHCHUAMU IO TOJIIMIUHE CTCHKU.

3.1.4. B 3aBuUCHMMOCTH OT JHMaMeTpa MOXKHO HCIIOJIb30BaTh TPYObI B OTpe3Kax OO B
OyxTtax HapyxHbIM guamerpoMm Oyxt 500 - 1000 mm (tabnuna 4). TumoBble pa3mepsl U
OTKJIOHEHUS JIOITYCKAIOTCS M0 COTJIACOBAHUIO.

Tabnuna 4
. HomunansHas qiuHa
Hapyx#srit tuamerp tpy0, MM OTKIIOHEHUE, MM Bun
TpyO, M
6,0-22,0 25 wim 50 + 500 Byxra
12,0 - 108 (267) 3-5 + 50 OTtpe3ok

3.1.5. TpyObI B MSTKOM COCTOSHHM CIIEAyeT MPUMEHATH IS YCTPOMCTBA KOJIIEKTOPHBIX
CHUCTEM BOJOCHAOXEHUS U CHCTEM OTOIUIEHUS C paJualbHbIM  paclpeaesieHueM
TEIUIOHOCHUTENIS] K HarpeBaTeJIbHBIM Mpudopam.

3.2. COPTAMEHT COEJJUHUTEJIbHBIX YACTEN

3.2.1. JInsa ycTpoicTBa MOBOPOTOB M OTBETBICHHWW Ha TPyOOMpPOBOJAaX W3 MEIHBIX TPYO
CJIeTyeT UCIIOJIb30BAaTh COOTBETCTBYIOIINE METHBIE COCTUHUTENBHBIE I€TATH OTEYECTBEHHOTO
WK 3apyOeXHOTO MPOMU3BOCTBA [3].




[Ipu cooTBeTcTByIOIIEM OOOCHOBAaHHMU JOMYCKAaeTcs MPUMEHEHHE COEAMHHUTEIbHBIX
JeTaneil u3 OpOH3bI, JIATYHHU, HEPIKABEIOMIEH CTAIM U TEPMOCTOMKHUX TJIACTMACC.

Jns mpucoenuHEHUs MeIHBIX TpyO C HarpeBaTeIbHBIM MPUOOPOM M3 ATIOMHHHUS U €TO0
CIUTABOB CJIEAYET NMPUMEHATh Pe3bOOBBIC MEPEXOJHbBIC ETATH U3 HEPXKABEIOIIEH CTalIH WIN
OpOH3BI.

3.3. TUIIBI COEAUHEHUI

3.3.1. TpyOsl Mexay cobOl U C COCAMHHUTEIHHBIMU JIETAISIMH JIOJDKHBI COCTUHSATHCS
MOCPEACTBOM CBapKd W KanmwuisapHoW maiiku. Ilpm crenuanbHOM 0OOCHOBAaHUM MOXKHO
UCIIOJIb30BATh U JIPYTUE THITHI COSAMHCHHA.

3.4. TUJIPABJIMYECKUM PACUET

3.4.1. T'uapaBnuyeckuil pacyeT BHYTPEHHUX CHUCTEM BOJOCHAOXKEHUS M OTOIUJICHHUS W3
MEIHBIX TPYO clieyeT BBINOJHATH B COOTBETCTBUH C TpeOoBaHusMHU Hacrtosiiero CBoaa
npasui, CHuM 2.04.01 1 CHuM 41-01.

3.4.2. Tlorepu Hanopa H, M, Ha ydacTKe BOJIOIIPOBOIHOM CETH OMPEACIISIOTCS 10 Gpopmyie

. V2
H=Li+~—>¢&
I+Zgz(§, "

rae L - pacuerHas anmHa yyacTtka TpyOonpoBoaa, M;

it - HOTepI/I Hanopa, BBI3BAHHBIC FI/IILpaBJII/I‘-IeCKI/IM COHpOTI/IBJIeHI/ICM CIANHHULBI TJIUHBI
TpyO;

V - cpemHsisl MO CEYEHUIO CKOPOCTh JIBMXKEHHS BOJIBI, M/C (0 4 M/C - 1Sl cUCTEM
XOJOAHOTO BOJOCHA0XKEHHUS, 10 3 M/C - TOPSYEro U 10 2 M/C - OTOIUICHHS);

2.

g - yCKOpeHHEe CBOOOTHOTO MaieHHs, M/C”;
Z‘fj - cymmMa KO3(pPUIMEHTOB THIPABINYECKOTO COMPOTHBIEHUS CTBIKOBBIX
COCIMHEHUH, COCIUHUTENBHBIX YacTe, apMaTypbl, IPUHUMAEMBIX 10 IACIOPTY 3aBOJOB-

M3TOTOBHTENEH THOO0 110 JaHHBIM, aHAJIOTUYHBIM MTPOCKTUPYEMBIM CUCTEMAM, HpI/I6JII/I)KCHHI>I€
3HAa4YCHUA &_, MOKHO IIPUHUMATD MO NPHUIIOKCHHUTO A.

3.4.3. Tlotepu Hamopa Ha €IUHMILY JJIUHBI TPYOONPOBOJA CIEAYET OIPEICNATh IO
dbopmynam:

I CUCTEM XOJIOJHOI'O U HUPKYIIAIIUOHHOI'O pr60HpOBOI[OB ropsa4dero BO,I[OCHa6)KeHI/I$I

i =0,0161 V@ VE g, (2)

JUTSI TOIAIOIIKX TPYOONPOBOIOB CHCTEM IOPSYET0 BOJOCHA0XKEHUS
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. 2
rae V - Ko3QOUIMEHT KHHEMATHYECKOW BA3KOCTH BOJBI, M“/C, 3aBHCHT OT TEMIIEPATyphl
(Tabiuria 5);

d - pacueTHblit quameTp TpyO, M (IPHHUMAETCS] PABHBIM BHYTPEHHEMY ).
3.4.4. ITanenue naBnenus AP, [1a, B cucteMe OTOILICHHUS CIEAYET ONPEaesaTh 1Mo hopmMyIie

AP =RL +Z, (4)

rae R - ynenwHas nuHelHas oTeps naBieHus Ha 1 M auHsl, [1a/m;
Z - moteps JaBJIeHUs HA MECTHBIX CONPOTHUBIICHMSIX, [a.

3.4.5. Tlorepu naBneHus 1o auHe, [1a/M, MOKHO OIIpeIeTuTh 1Mo hopMyJie

2
_ AV 10°
2d (5)

R

rae A - K03 UIMEHT COMTPOTUBIICHHS TIO JTHHE.

3.4.6. KoappumnueHT conpoTHRIICHHUS T10 JUTHHE A CIISAYET OMPEISIATh 110 (hopMyJie

05 b 1,312(2-b)lg3,7d /K,
2 lgRe,,—1

3,7d
K, , 6)

VA =

Ig

rae b - grciio nomgo0ust pexkuMOB TEUSHHUS BOJIBI;
K, - k03 punreHT 3KBUBaIEHTHON IEPOXOBATOCTH, M;
Reg - uncno Pelinonsaca Gpakruyeckoe.

dakruueckoe uucio PeitHonbaca Rey onpenensercs no dpopmyie

_av

Re, v @)

Uucno PeitHonpaca Reys, COOTBETCTBYIONIEE Hayaly  KBagpaTMUHOM  o0jacTu
TU/IPABIMYECKUX CONPOTUBJICHUN NpHU TypOYJEHTHOM JBM)KEHUHU BOJIbl, ONpPEAEISAETCS 110

dbopmyne

, 8)

Yucmo mo00us pexXKUMOB TEUSHHUS BOIbI b onpenensercs o Gpopmyiie



lgRe,
Ig Re ) (9)

b=1+

Koapduument sSkBUBaNeHTHOH (paBHOMEpPHO-3€pHUCTON) miepoxoBatocT K, M,
npUHUMaeTcs paBHbIM 1,0 10° m.

3HaveHus Z cienyeT OnpeaesiTh mo Gopmye

Z=05p V35, (10)

i€ P - IVIOTHOCTh TETUIOHOCHUTEIIS, Kr/m> (Tabmuia 5).

Tabnuua 5
Benmnuuna nokazarens npu temmeparype, °C
Tloka3arennb
5 10 20 50 60 70 80 90
v-10°, M%/c 152 | 1,31 | 1,01 | 055 | 047 | 0,41 | 0,36 | 0,36
p10%, kr/v® 1,00 | 1,00 | 1,00 | 099 | 0,98 | 0,98 | 097 | 097

3.4.7. Ilpu mnpoBeAeHUU TNPUONMIKEHHBIX THAPABIMYECKHX pACUYE€TOB  CIEAyeT
[0JI630BaThCA TabmuamMu (IpuIoKeHrue b) 1 HoMorpaMMaMu (IIPHJIOKCHHE B).

3.5. PACUET KPEILIEHUH U KOMIIEHCATOPOB

3.5.1. BpiOop mnpuONMKEHHBIX 3HAYEHHH  PACCTOSHUM  MEXAy  KpEIUICHUSMU
TpyOOIPOBOJIOB U3 TBEPJBIX MEAHBIX TPYO ClIEIyeT OCYIIECTBIATh 1O IpaduKy (PUCYHOK 1).
PaccrosiHue MexJy KpemjaeHHsMU TOPU30HTAIbHBIX TPYOOIPOBOJIOB W3 HOJIYTBEPIBIX HU
MSATKUX TpYO HeoOxoaumo nmpuHuMath MeHbIne Ha 10 u 20 % cootBeTcTBeHHO. bosnee TouHble
3HAYeHUsI PACCTOSHUN MEXIy KpeIJICHUSAMU Ha TOPU30HTAIbHBIX TPyOONpOBOAAX ClEAyeT
OIIPEJICTIATh pacuyeToM (puitoKeHue I).

6
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Pucynok 1. - I'paduk 11t BBIOOpa pacCTOSHUN MEXKIY KPETUICHUSIMH TOPH30HTATBHBIX
TpyOOIIPOBOIOB U3 TBEPBIX METHBIX TPYO

PaccrosiHus MeXay KperieHUsIMA BEPTUKAIbHBIX TPYOOIIPOBOIOB MOTYT OBITH OOJIBLIE HA
25 n 30 %. Ha crosike 1OKHO OBITh YCTAHOBJIEHO XOTsI ObI OJJHO KPEIUIEHUE HE3aBUCHMO OT
BBICOTBI 3TaXa.

3.5.2. B cucremax OTOIUIEHUS Ui KOMIIEHCAIlMM TPOJOJBHBIX TEMIEpaTypPHbBIX
nepopmanuii (yIUIMHEHHH W YKOPOUEHHH) MPSMBIX YYacCTKOB TpPyOONpPOBOIOB CIIEAyET
IIPEAYyCMAaTpUBATh YCTAHOBKY CIICLUAJIbHBIX KOMIIEHCATOPOB. /[l 3TOro Ha mpsMbIX
yuacTkax TpyOompoBoja HeoOXoauMo mpenycmarpusaTh II-oOpasnele, I'-o0pasHsble,
NIETJIEBbIE U JPYrUe KOMIIEHCATOPH! U MPABWJIBHO PACCTABIIATh HEMOJBHKHBIE U IOJBHKHBIE
KPEIUICHUsSI, PAaCCTOSHUS MEXAY KOTOPBIMH OIPENEISIOTCS pacueToM (mpuioxkenue ). B
KayecTBE HEMOJBI)KHBIX ONOP MOTYT OBITh HCIIONB30BaHBI JAep)KaTenu g Tpyo,
3aKpEIUICHHBIE HA CTPOUTEIIbHBIX KOHCTPYKIHSX.

3.5.3. Mennsle TpyObl NPEANOUTUTENHHO MPOKIAABIBATE CKPBITO B OOpO37ax, KaHAlax M
IIaXTax, PH 3TOM JIOJDKEH OBITh 00ECIIEYEH JIOCTYTI K pa3beMHBIM COSHMHEHUSM U apMaType
IyTEM YCTPOMCTBa JBEPOK M CHEMHBIX IIWTOB, HA MOBEPXHOCTU KOTOPHIX HE JOJDKHO OBITH
OCTPBIX BBICTYTIOB.

[Ipr CckpbITOM TPOKIAAKE TPyOONMPOBOAOB B MeECTaX pACHOJIOXKEHUS pPa300OpHBIX
COCIMHCHUN M apMaTypbl CIEIyeT NpeaycCMaTpuBaTh JIOKH WIHM CHEMHBIC IIUTHI, HE
HMMEIOIIHNE OCTPBIX BHICTYTIOB.

Crosiku 1esiecoo0pa3HO pa3MelaTh B KaHajlax, HUIIAX, O00po3jax, 3a JEKOPATUBHBIMU
IIAHEISIMA WM, KaK MCKIOYEHUE, 3aMOHOJIMYMBATL HX B CTEHAX M INEPErOpoaKaXx.
['opusoHTanabHBIE TPYOONPOBOJABI M IMOABOJAKU K OTONUTEIbHBIM MPUOOpaM JOITyCKaeTCs
pa3MeniaThb 1o NEePEKPBITUAM U 34 IUIMHTYCAMH.

OTKpI)ITaSI IMMpOoKJIaKa MECIHBIX TPY6 JOIMYCKA€TCA B MECTax, HCKIHOYAKIINX HX
MCXaHUYCCKOC IMOBPEKIACHHUC. OTKpBITI)Ie Y4aCTKH MOXXHO 3aKpbIBaThb JACKOpPAaTHBHBIMU
JJICMCHTaMU.

3.5.4. JlomyckaeTcs 3aMOHOJMYMBAHHE MEIHBIX TPyOOIPOBOMOB TOJNBKO B KOXKYXE
(Hanpumep, B TOQpPUPOBAHHBIX MOJMUATHICHOBBIX TpyOax). IlpuMenenue rodpupoBaHHBIX
Tpy0 u3 IIBX He pomyckaercs. Jlo 3aMOHONIMUYMBAHMA TpyOONPOBOJOB HEOOXOANMO
BBIIOJIHUTh ~ UCIOJHUTENIBHYIO CXEMy MOHTaXa JIaHHOIO yd4acTKa M IPOBECTH
TU/IPaBINYECKHUE UCIIBITAHUS.

3.5.5. bopo3npl uinu KaHaibl cieayeT 3aKphIBaTh IOCIE IMPOBENCHUS THAPABIMUYECKHUX
UCTIIBITAaHUHN TPyOOIPOBOIOB.

3.5.6. [lna mpoxoma depe3 CTPOUTENbHbIE KOHCTPYKIIMHM HEOOXOIUMO TpeayCcMaTpUBATh
GyTISIpBI, HAIPUMEp W3 TOJMATWICHOBBIX TpyO. BHyTpeHHUMI auamerp QyTispa IOKECH
ObITh Ha 5 - 10 MM Oosblle HAPY>KHOTO JHAMETPa MPOKIIAIBIBAEMON TPyOBl. 3a30p MEXIy
TpyOoOii U QyTIasIpoM HEOOXOIUMO 3aJeNaTh MSITKHUM BOJOHETPOHHIIAEMBIM MaTEpUaIOM,
JIOTTY CKAIOIIIUM TIepeMeIeHre TPYObl B0 MPOAOIHHON OCH.



3.5.7. PaccrosHre B CBETYy MEXIy CTPOUTCIBHOW KOHCTPYKIIMEH W METHBIM
TPyOOIPOBOIOM, IPOXOISIINM BIOJb HEe, JOJDKHO OBITh HEe MeHee 20 MM.

3.5.8. Mennpie TpPyOONPOBOJABI OTOIUICHHS W TOPSYETO BOJOCHAOKEHUS CIIETyeT
NpOKJIAasIBaTh HE MeHee 4eM Ha 50 MM BbIIE TPYOONPOBOIOB CHCTEM XOJOIHOTO
BOJIOCHAOKEHUS.

3.5.9. PacnipenenurenbHble KOJUIEKTOPHI U 3allOPHO-PETYIHPYIONMIYI0 apMaTypy CIeIyeT
3aKPEIUISTh C TOMOIIBIO CAMOCTOSTEIILHBIX HEMOIBM)KHBIX KPETLJICHUH.

3.5.10. Hns kperuieHUs MEIHBIX TPyO PEKOMEHAYEeTCS TPUMEHATh W3ENUsl COTJIACHO
KaTaJloraM 3aBOJOB-U3IOTOBUTENEH, IMPH COOTBETCTBYIOIIEM OOOCHOBAHUU JIONyCKaeTcs
IPUMEHEHHE Kperexa, HalpuMep MCII0Ib3yeMOro JUIsl TOJIMMEPHBIX TPYO.

3.5.11. MuHUMaJIbHOE PACCTOSTHUE OT OCEH OTBOJOB M TPOHHUKOB JI0 KPEIUICHUN CIICAYeT
NPUHUMATh C YYETOM TEMIIEPaTypHOrO W3MEHEHHUs UIMHBI TPYObl, KPEIUICHHUS IMPU ITOM
JOJIKHBI PAcIioyiaraThCsi Ha paccTOSIHUU He MeHee 50 MM OT COeIMHUTENbHBIX JeTajei.

4. TPAHCIIOPTUPOBAHUE U XPAHEHUE

4.1. TpyObl U COCTUHHTENBHBIE YAaCTH TEPEBO3AT B KPBITHIX TPAHCIOPTHBIX CPEICTBAX
TPAHCIIOPTOM BCEX BHJIOB B COOTBETCTBMM C IIPAaBWIAMM IIEPEBO30OK, ACHCTBYIOLIMMU Ha
TPAHCIIOPTE JAHHOTO BHUJIA.

4.2. Ilpu TpaHCTIOPTHPOBAHUU TPYOBI U COCTUHHUTEIBHBIE YaCTH JOJKHBI OBIThH 3AIIUIICHBI
OT MEXaHUYECKUX IIOBPEXKICHWM, IONAJAaHHUs HAa HUX BJIArM U AKTUBHBIX XUMHUYECKUX
BELICCTB.

4.3. TlepeBo3ka MeIHBIX TPYO JOIKHA OCYIIECTBISITHCS B TOPH3OHTAIHLHOM MOJIOKEHUU
HE3aBUCUMO OT TOTO, B KAKOM BHUJIE OHU MOCTABIISAIOTCS (B OTpE3Kax UM OyXTax).

4.4. Tlpu morpy304HO-pa3rpy304HbIX paboTax, TPAHCHOPTUPOBAHUHM U XPAaHEHUU MEIHbIE
TpyOBl HEOOXOIUMO OOeperaTh OT MEXaHMYECKHX IMOBPEXKIEHHUHA. 3amperiaeTcst copachBaTh
TpyOBI C TPAHCIIOPTHBIX CPEJICTB MIIM BOJIOYHUTH I10 JIFOOOH MOBEPXHOCTH. Bo Bpemst morpy3ku
ClIelyeT MPUMEHSTh CTPOIIbI U3 MSTKOTO MaTepuaia.

4.5. Xpanuth MeaHbIe TPyObl HEOOXOAUMO B MITA0ENsIX BBICOTOH 10 3,0 M, eciu WHOE He
HPEANUCAHO IPOU3BOAUTEIIEM.

5. MOHTA’K TPYBOITPOBOJ0OB

5.1. MoHTax TpyOOIpOBOJOB U3 MEIHBIX TPYO JOHKEH OCYIIECTBISATHCS 10 MOHTAKHOMY
MIPOEKTY C y4eToM TpeboBaHuil CHuM 12-01.

5.2. PaboThl MO MOHTaXy JOJDKHBI BBINOJIHATHCS TEPCOHAIOM, O3HAKOMJICHHBIM C
0coOeHHOCTIMH 00paboTKH MEIHBIX TPYO.

5.3. Jlo mpoBeneHUs] MOHTAXHbBIX pabOT MeaHble TPYOBl, COEIMHUTEIBbHBIC ETalH,
apMaTypa M Cpe/ICTBa KpEIUICHHs! TOJKHBI OBITh MOABEPIHYTH BXOJHOMY KOHTpOIIt0. TpyOsl,
COEJIMHUTEINIbHBIE JETalll, a TAaKXKe CPEACTBA KPEIUIEHHs JOJKHBI UMETh CONPOBOIUTENbHBIN
JIOKYMEHT, IIOATBEPKIAIOIINHI UX COOTBETCTBHE HOPMAaTUBHBIM TPEOOBAHUSIM.



5.4. TpyObl [OJDKHBI HMMETh MAapKHPOBKY, YKa3bIBaONIyI auaMmeTrp TpyoOsl. Ha
MOBEPXHOCTH TPYO HE JOJDKHO OBITh MEXaHWYECKHX TOBPESKIACHUN M M3IOMOB. TpyObI HE
JIOJDKHBI OBITh CKPYYEHBI HITH CILTOIICHBI.

5.5. Ha mryniepax m HaKuIHBIX ralkaX COCIMHHUTEIBHBIX JCTaJIed pe3nda MOoJDKHA OBITh
Hape3aHa B COOTBETCTBUM ¢ MOCT 6357. Compsaraemele JeTaid He JOJDKHBI MMETh BBIOOWH,
3ayCeHIleB, LapanuH. [Ipoknanku (pe3WHOBBIC, MAPOHUTOBBIE M T.M.) AOKHBI HMETh
MPAaBUIbHYIO T€OMETPUUYECKYIO (POpMY.

5.6. CpencrBa KperieHHsT MEAHBIX TPYO IOJKHBI UMETHh IOBEPXHOCTH, MCKIFOYAIOIIYIO
BO3MOXKHOCTh MEXaHHUYECKOro MOBpexJaeHUs TpyO. KperuieHus He JOKHBI UMETh OCTPBIX
KPOMOK U 3ayceHIeB. Pa3mepbl XOMyTOB, (HKCAaTOpOB, CKOO JOJKHBI CTPOTO
COOTBETCTBOBaTh  auameTpam  TpyO.  CranmpHble  KpeIUIGHHsS  JOJDKHBI ~ HUMETh
AQHTUKOPPO3HOHHBIE TOKPBITUS JUOO KOHTAKTUPOBaTb C MEAbIO Yepe3 pe3uHy, He
COJZIEpIKalLIYIO XJIOP.

5.7. Jlo Hauana MOHTaxa TpyOONpPOBOJOB HEOOXOAMMO BBIMOJHUTH CIEAYIOLINE
MOATOTOBUTENIbHBIE ONIEPALINH:

- OT06paTB TPYGBI 1 COCAMHUTCIIBHBIC A€TAaJIN, IIPOMICAIINEC BXOHHOﬁ KOHTPOJIb,

- pa3MeTuTh TpyOy B COOTBETCTBUHU C MPOEKTOM WM IO MECTY C YYETOM IpPHUITyCKa Ha
nocieayouy o0paboTKy IpU MakCUMallbHOM HCIOJIb30BaHUU MaTepuaia TpyO. Pasmerka
TpyO MOXeT OBbIThb OCYIIECTBICHA CTaHAAPTHBIMU MEPUTEIbHBIMU HHCTPYMEHTAMU:
U3MEPUTENIbHOM  JIMHEHKOM, CKIAOHBIM METPOM, PpYJETKOH, a Takke CIEHHUaIbHO
U3TOTOBJICHHBIM IIA0JIOHOM M Pa3METOYHBIM MpHUCIocoOieHneM. MeTKH sl TOCIeayoei
pe3Ku Ha TpyOax HaHOCATCS KapaHJalloM Wi MapkepoM. HenomyctuMo HaHeceHHe HapaniH
WIM HAJPEe30B Ha IOBEPXHOCTU TPYObI BHE MECTA PE3KHU.

5.8. TpyOwl momxkHBl OBITH pPOBHO oOOpe3aHbl. Pe3ky TpyO ciexyer NpOU3BOIAUTH
MEeJIKO3y0O0il HOKOBKOW MO METajuly COTJIacHO pa3MeTke moja yrioMm 90° k ocu TpyObl, HE
JIOIycKasi cMsITUS TpyOBI U 0Opa3oBaHus 3ayceHIeB. KocuHa pe3a 0KHA COOTBETCTBOBATH
3HaYCHMSM, YKa3aHHBIM B Ta0nuie 6. [ ycTpaHeHus 3ayCeHIEB H OBAJIbHOCTH HEOOXOIUMO
OCYILECTBIIATH O0PAaOOTKY M KaTMOPOBKY TOPLIOB U KOHIIOB TPYO C MOMOIIBIO CHEIMAIbHBIX
UHCTPYMEHTOB-KaIHOpaTOpOB.

Tabnuma 6 B mummumerpax
Hapy>xHblit tuametp TpyOBI Kocuna pesa, ne Gonee
6-18 2
22 -42 3
54,0-76,1 4
88,9 - 108,0 5

5.9. Pa3zMoTKy OYyXT HEOOXOIAMMO OCYIIECTBISATh TaK, YTOOBI MapKHpPOBKAa Ha TpybOax
HAXOJMJIACh Ha OJHON 00pa3yroNIe MOBEPXHOCTH TPYOHI.




5.10. Tlpoxknmaaxky MemaHBIX TpyO B TIOMEIICHHH OCYIIECTBISIIOT TIOCJIE€ OKOHYaHUS
CTPOMTENBHBIX Pa0OT W yCTAaHOBKH 3JICMEHTOB KPEIUICHWS, a TMPU OTKPBITOW IMPOKIAAKE -

OKOHYaHUA U OTACTIOYHBIX pa60T.

5.11. Jlna obGecrieueHrsi COOCHOCTH CBOOOHOTO KOHIA TPYOBI ¢ THE30M (DUTHUHTA MPH UX

COCAUHCHUUN ITOCPEACTBOM MaKku HeO6XOI[I/IMO HO,Z[6I/IpaTI> Tp}/'6BI H COCONMHUTCIBHBIC YaCTH

IyTeM BBIOOPOYHOTO KOHTPOJISI KX pa3MEpOB, YKa3aHHBIX B TAOIHIIE 7.

Tabnuma 7 B Mummumerpax
Honycku Ha JuameTpanbHblid 3a30p
Hapysxubtit muametp Tpyoe! Hapy>KHBII BHYTPECHHHM
maverp averp MaKCUMyM MHUHAMYM
Ot 6 oo 18 + 0,045 + 0,155 + 0,065 0,20 0,02
22n28 + 0,055 +0,185 + 0,075 0,24 0,02
Ot 35 no 54 +0,070 + 0,230 + 0,090 0,30 0,02
Ot 64,0 no 76,1 + 0,070 +0,330 + 0,100 0,40 0,03

5.12. BbIOOpOYHBIM KOHTPOJIEM IPOBEPSIOTCS UTMHBI YYAaCTKOB TIOJ] AWKy W JOIyCKH Ha

HUX (Tabiuna 8).

TaOnuma 8

B mumumerpax

Hapy>xHb1it nuametp

Jna raesna Ly,

ﬂHI/IHa OXBAaTbIBAEMOI'O

Honyck Ha qnmuny Ly, n

MEIHOU TPyObI xoHmna L, L,
6,0 7 9 +1,2
8,0 8 10 +1,2
10,0 9 11 +1,2
12,0 10 12 + 1,4
15,0 12 14 + 14
18,0 14 16 + 1,4
22,0 17 19 +1,6
28,0 20 22 +1,6
35,0 25 27 +2,0
42,0 29 31 +2,0
54,0 34 36 +2,0
64,0 35 37 +2,0




Hapyxub1it auametrp Jitusia resza Ly JlmmHa oxBaTeiBaeMoro | Jlomyck Ha mmmHY Ly, 1
H

MEITHOU TPyObI koHma L, L,

76,1 36 38 +25

5.13. Tpoknagky TpyO ciemyeT BecTu Oe3 HaTsAra. Bo m30ekaHue momagaHusi TPs3d U
Mycopa B TpyObl CBOOOAHBIE WX KOHIIBI HEOOXOJMMO 3aKpbIBaTh 3ariaymikamu. He
JIOITYCKAIOTCS CILUTIOIIMBAHUS U TEPEIIOMBI TPYOOIIPOBOIOB BO BpeMst MOHTaxa. [Ipu cMsatun
TpyOy cJeayeT BBIIPAMUTH M TNPUAATh €W IWIMHIPUYECKYI0 (HopMy ICpeBSHHBIM WIIN
PE3MHOBBIM MOJIOTKOM. TaKylo Omepaimio JIOIyCKaeTCs OCYHIECTBISATh TOJIBKO OJMH pa3 Ha
KOHKPETHOM y4acTKe.

5.14. Mexny MeqHbIMU TPYOONPOBOIaMU ropsiYei M XOJI0JHOU BOJIbI PACCTOSIHUE B CBETY
JOJDKHO ObITh He MeHee 50 MM (C ydyeToM TOJIIMHBI H3oisiuuu). Ilpu nepeceueHuu
TpyOOIPOBOJOB PACCTOSIHUE MEXIY HUMHU JODKHO ObITh He MeHee 30 mm. TpyGorpoBoibl
XOJIOAHOM BOJBI CIEyeT MPOKIAAbIBATh HUXKE TPYOOIPOBOJIOB rOpsSYEro BOJOCHAOKEHUS U
OTOIUICHHUS.

5.15. VcTpoicTBO TEIIOM30AIMK HAa TPYyOONPOBOAAX BOJOCHAOKEHUS M OTOTUICHHS
CJIelyeT MPOU3BOIUTH B TIOJTHOM COOTBETCTBUU C MPOECKTOM.

5.16. IloBopoThl TpyOONPOBOAOB CENYET OCYLIECTBISTh C MPUMEHEHHEM CTaHAAPTHBIX
YTOJIbHUKOB U 3JICMEHTOB THYThsI (PUCYHOK 2).

d - HapYKHBIH THaMETp

X - KpaTHOCTh paanyca u3ruda

Pucynok 2.

CaMocToATenbHBIA HM3rH0 MATKUX TpyO HApYKHOTO AmaMmerpa 10 22 MM MOXHO
OCYIIECTBIISATh BPYYHYIO C MHHHUMAJbHO JIOMYCTUMBIM paJlycoM U3ruba He MeHee O-
KpaTHOTO 3HAUYEHUs HApYKHOTO Juamerpa TpyObl. V3rmbaHue Tpu MOMOIIM THOOYHBIX
NPYXUH, TPyOOTHOOB TPOBOIUTCS MPH COOJIIOJICHUU MUHUMAIBHO JOMYCTHMBIX PaJNyCOB
A3ru00B B COOTBETCTBUM C TAOIUIIEH 9.

Tabnuma 9 - MUHMMAJBHO T0NMYCTHMbIE PAAHYCHI H3rH0a MeTHBIX TPYO NMPH MOMOIIH
HHCTPYMEHTOB (€3 NMpeIBAPUTEILHOI0 CMATYAKIIEro 0T:KUra MecTa u3ruda

B mwumnmerpax



Pannyc
TpyOs! U3 Meau XKectkocts |duamerp Crioco0 rubku Ay
m3ruda
HewuzonupoBanubie Msrkue <22 XooaHas BpYUHYIO - HHCTPYMEHTOM |Fmin = 6 - 8 d
I'min = 3-6d
ITomytBepapre| <15 Xom01HAS ¥ C HATPEBOM - Fmin = 3,5 d
UHCTPYMEHTOM Mmin=4d
Teeparie <18
[onyTteepapie| > 22 XoII0/1HAs ¥ C HATPEBOM - min=4-5d
U TBEPJIbIC WHCTPYMEHTOM
C HaHECEeHHOH B Msirkue <22 XoJoaHas BpYYHYIO - HHCTPYMEHTOM |Fmin = 6 - 8 d
3aBOJICKUX YCIOBUAX min=5-5,5
U30IISIeH d
[MonyTtBepapie| <18 XonoaHas - HHCTPYMEHTOM rrm=5-55
U TBEP/bIC d

He pomyckaercs 3amsATui, BOJH M CKJIAJOK HA BHYTPEHHEH II0 OTHOLICHUIO K LICHTPY

u3ruda MmoBEpPXHOCTH TPYO.

XononHasi TMOKa MOMYTBEpAbIX U TBEpABIX TPyO € pa3MepamMu HapyKHOTO Juamerpa

6OJ'IBI_HI/IMI/I, 4Y€M YKa3aHbl B Ta6J'II/II_Ie 9, JOIMIYCKA€TCA TOJIBKO IIOCJIE MHPCABAPHUTCIBHOI'O

CMATYAIONIEr0 OT)KWra MecTa u3ruba areTwieHoBod ropenkol mpu t = 650 °C c

coOuII0/IeHHEM paJyca U3ruda He MeHee 4 BeJIMUMH pa3Mepa Hapy>KHOTO JUaMeTpa TpyOsbl.

5.17. Jlna cOopku MEeAHBIX TPYO MEXTy cCOOOH M ¢ COCIMHUTEIBLHBIMU YacCTSMHU CIICTyeT

UCIOJIL30BATh COEAUHEHMS COTIacHO Tadnurie 10.

Ta6numa 10

Pabouee nasncuue, MIla, B
TpyOOIIPOBOIE JHAMETPOM

Tun coegquHeHUs Tewmnep a:épa
BOJBIL, 3
6-28 MM |35-54 MM 64 128
MM
Msirkas naiika st Tpyo quametpom He 6onee 108 MM Jo 110 1,6 1,0 1,0
TBepmas maiika IUIsi CHCTEM BOJOCHAOXKEHUS TOJBKO Jo 110 1,6 1,0 1,0
Jutst TpyO muametpom ot 32 10 267 MM
3akuMHOE (IIAHTOBOE) JUII PEMOHTHBIX WeNed W s 30 1,2 1,2 0,8
cucTeM HeOoJbIIOro pasmepa. [Ipu HCMIONIB30BaHUU C
MOJNYTBEPABIMU W TBEPIbIMH TpyOamu  TpeOyer 65 1,0 1,0 0,6
MEPUOINYECKON POBEPKU 110 0.6 0.6 0.4
IIpeccosoe s TpyO nuamerpom a0 108 Mm 65 2,5 1,6 1,6
110 2,5 1,0 1,0




PaGouee naBnenue, MIla, B
TpyOOIIPOBOC THAMETPOM

Tun coeguHeHus Tew;nepa:(};pa
BOAEL, 64-108
6-28 mm |35-54 MM N
MM
Ceapka, cBapko-Taiika it Tpyo muamerpom cB. 108 mm|  lo 110 [IpeBbimraer TpeboBaHUs

CHull

* 1o 267 MM 17151 TBEpAOH HakKH.

5.18. KammwmuisipHylo mTaiiKy ClIeAyeT BBIIOJNHATH B TAaKOW TEXHOJOTHYECKOU
II0CJIE0BATEIbHOCTH:

- yAaIUTh 00pa30BaBILKECcs IPU Pe3Ke TPyObl 3ayCeHIIbl (rpar);

- TIPOM3BECTH KATUOPOBKY CHApPY KM TJIAJIKOTO KOHIIA OJHON TpYyOBl U M3HYTPH pacTpyoda
Ipyroi TpyOsl (pacTpyOHas meNb - KaMWUISPHBIN 3a30p Y COOPAHHBIX TPYOHBIX 3JIEMEHTOB -
JOJKHA HaxouThes B mpenenax 0,05 - 0,2 mm);

- OYHUCTUTH J10 OJecKa BHYTPEHHIOI MOBEPXHOCTh PacTpyda U HapyKHYIO TJIaIKOr0 KOHIIA
CHAaMBaeMbIX TPyO MEJIKOW HaXXAauyHOM IIKYpPKOM WJIM MHBIM IpeIHa3HAYEHHBIM JUIS 3TOMN
LIEJIM MaTEPHAIIOM;

- TIOKPBHITH ()JIFOCOM HAapY)KHYIO MOBEPXHOCTh KOHIIA TPYOBl Ha yYacTKE COIPSHKCHUS
TOHKHUM CJIOEM;

- COYJICHUTb COCAUHACMBIC 3JICMCHTBI BPYYHYIO, JOITYCKACTCA UX B3AUMHOC BPAILICHHUC,

- B3STh MPUIION B BHUJI€ MPYTKA, HATPETh COCAMHSAEMbIEC YAaCTH IUIAMEHEM OT TOpPEJKU /10
pacriaBiIeHHs TPUIIOS TIPU KaCaHWM MPUTIOEM PACTPyOHOM IIeNH COCIMHEHUS U 3alOJIHUTH
II0JIy4aeMbIM PacIuIaBOM pacTpyOHYO LIEINb;

- OXJIAJUTh €CTECTBEHHBIM IIyTEM COEAUMHEHUE 10 TEMIIEPATypbl OKPY KAlOLIEro BO3AyXa
0€3 NPUII0KEHUSI MOHTaXHBIX HArpy30K;

- YAQJIUTBb OCTATKH (I)J'IIOCB. C IIasgsHOTO COCAUHCHMA.

5.19. Ilpu mpoBeneHWH MAasJIBHBIX PabOT CIEAyeT HMCIOJIb30BaTh MPUIIOW U (DIIOCHI B
COOTBETCTBUH C PEKOMEHIAIMSIMH 3aBO/IOB-H3TOTOBUTEIICH.

He J0ITyCKacCTCA IMIPUMCHCHUEC CBHHIIOBOCOJICpIKAIINX IIPpUITIOCB B CUcCTeMax
BoJOCHaOKeHHs. [Ipy COeMHEHUH TBEPJON MAMKOW MBYX MEIHBIX DJIEMEHTOB - MEIU C
MEJIbI0 ¢ TIOMOIIBIO MPHUIIOEB, W3TOTOBJIEHHBIX Ha OCHOBE Meau ¢ (GochOopoM WM METH C
docdopom u cepedbpom, daroc He npumensieTcs. Ecnu cnanBaroTcss Mexy co0o0il 271eMeHThI
U3 pasHbIX CIUIAaBOB MEIU - MeJIb ¢ OpOH30#M WM MeIb C JIATYHBIO, BCErjaa HEOOXOJIUMO
UCTIONB30BaTh (uitoc. [Ipy HMCMOJIB30BaHUM MPUIOEB C OOJNBIINM COJACpKaHHEM cepebpa
Tak)Ke HEOOXOAMMO BCEr/Ia UCTIONB30BaHUE (ITFOC-CPE/ICTB.

5.20. [InaBneHwe npUINOS AOMYCKAETCS IMPOU3BOAUTH Ta30BBIMH U DIEKTPUYECKHUMHU
HarpeBaTeIbHBIMH YCTPOWCTBAMH TIpHM YCJIOBHM OOECIeUeHHsT TeMIepaTypbl Harpesa,




COOTBETCTBYIOIIEH cocTaBy mpuros (npuioxkeHue E, Tadbnuna E.1 - 1y MATKOW maifku u E.2 -
s TBepaod maiiku). CoenuHeHue Oosee 4eM JBYX 3JEMEHTOB CJEIyeT HpPOH3BOJIUTH
OJIHOBPEMEHHO.

5.21. CoenuHenne MeAHBIX TPYO CO CTalbHBIMH TpyOaMu, 3alOpHO-pPETyIUpPYIOIEH H
BOZIOpa300pHOM apMaTypod BBIMIONHSAETCS Ha pe3b0e C HCIOJIB30BAHUEM CHEIHATBHBIX
COCIIMHUTENBHBIX yacTeld. Hanecenne pe3p0bl Ha MeTHBIE TPYOBI HE TOITyCKAaeTCsl.

5.22. Cboopka TpyO C COCIUHUTEIBHBIMH YaCTSIMH, HMCIONIMMH HapyXHYI0 pPe3noy,
OCYILIECTBIISIETCA TIO COMPSATAaEMBIM TOBEPXHOCTSM JieTajell 0e3 YIJIOTHEHHS pPe3b00BOM
raviku. [ nmpucoequHeHus TpyO K YacTsIM, UMEIOIIMM BHYTPEHHIOI Pe3b0y, HE0OX0auMo
HCITOJIH30BATh HUIIIEIb C YIUIOTHEHHEM pe3b00BO# yacTu JeHTor DYM.

5.23. [Naiika MeTHBIX TPYO U (UTHHTOB BCTHIK HE JIOITYCKACTCS.

5.24. VicibITanue CUCTEMBI MPOM3BOJIUTCS Cpa3y IOCIIe OKOHYAHHS MOHTaXKa C IICNIBIO
yAalieHUus] OCTAaTKOB (DIIIOCOB HAa BHYTPEHHEH MOBEPXHOCTH COeAMHCHMA. B cimydae ecnm
HCIIBITAHUC OTJIOXCHO II0 BpPEMCHHU, Cpa3y II0CIIC C60pKI/I CUCTCMBI IIPOU3BOJUTCA
TCXHOJIOTMYECCKasd IIPOMBIBKA. HpOTI/IBOHOKaBaHI/Iﬁ K HCIOJIb30BAHHUIO IIPOMBIBOYHBIX
pPacTBOPOB ¢ cojepkaHueM cBoOoaHOro xJyiopa A0 200 Mr/i1 He umeeTcsl.

6. UICIIBITAHUE TPYBOIIPOBO/J10OB

6.1. Pexumbl u MMOCJICAOBATCIIBHOCTE THUAPOCTATHYCCKUX (FI/I)IpaBJ'II/I‘leCKI/IX) nin
MaHOMCTPHUYICCKUX (HHCBMaTI/I‘lCCKI/IX) HUCIBITaHUI pr60HpOBOI[OB IMPUBCACHLL B
COOTBCTCTBYIOIINX HOPMATHUBHBIX JOKYMCHTAX.

6.2. Ilpu NoJ0XKUTENBHOM TeMIepaType OKpPY>KalolLIero Bo3Jyxa BHyTPEHHHE CAaHUTApHO-
TEXHUYECKHE CHCTEMBbI, CMOHTHPOBAHHBIE C NPUMEHEHHEM MEIHBIX TPYyO, IOJDKHBEI
UCIBITBIBATHCS TUAPABINYECKUM ITyTEM.

6.3. HpI/ICMKa BHYTPCHHUX  CAHHUTAPHO-TCXHUYCCKHUX CHUCTEM B  OKCIUIyaTallUrO
MNponu3BOAUTCA B COOTBETCTBUU C I[GI\/JICTBYIOIIII/IMI/I IpaBHUJIaMHU. HpI/I O9TOM JOJIKCH
OCYHICCTBIIATHCA HpCZIBElpHTCJIBHI:IfI BH3yaHI>HBII>'I KOHTPOJIb Ha COOTBETCTBUC Tpe6OBaHI/ISIM
JaHHOTO JOKYMCHTA, IPOCKTa U HCI)’ICTBYIOHIGI;'I HOpMﬁTHBHO-TGXHH‘IGCKOﬁ JOKYMCHTaln
BCEX CMOHTHUPOBAaHHBIX pr6OHpOBOI[OB 1 UX OTACIBHBIX DJICMCHTOB.

6.4. T'mapaBnuveckoe WCIBITAHHE TPYOOIPOBOJOB, 3aJCIIBIBAEMBIX B CTPOUTEITHHBIX
KOHCTPYKITUAX, HEOOXOIUMO TTPOBOJIUTH JI0 3aMOHOJMYUBAHUS TPYO.

6.5. Cucrempl BOJOCHAOXXEHHUS 1O OKOHYAHWM MX MOHTa)Xa JOJDKHBI OBITH MPOMBITHI
BOJIOM 10 BBIXOJa ee 0e3 MEeXaHMYeCKHMX B3BEeCEe B TEUCHHE BPEMEHH, YKa3aHHOTO B
TEXHUYECKOHN JoKyMeHTaluu. [IpoMbIBKa cucTeM XO3SIICTBEHHO-TIUTHEBOIO BOJOCHA0KEHUS
CUMTAETCSl 3aKOHUYEHHOM MOCIIe BBIX0/1a BOJbI, yIOBJIETBOPSIOLIEH TpeOOBaHUSIM CAaHUTAPHBIX
HOPM.

6.6. TTocie BBIMOJIHEHNS MOHTa)Ka CHCTEMBI OTOIUICHUS CIIEIyeT MPOBECTH €€ BU3YaTbHBIH
OCMOTp M TIOCTEAYIOIIee HCIBITAHNE HAa TEPMETHYHOCTh TMPH JABJIECHWUHU, MPEBHIIIAIOIIEM
pabouee B 1,5 pa3a, Ho He MeHee 0,6 MIla, mpy MOCTOSTHHON TeMITepaType BOJIBI.



6.7. Tlpy MOATOTOBUTENBHBIX pabOTax Nepe] THAPABIMYCCKUM HCIBITAHHEM CHCTEMBI
HEOOXOIUMO:

- OTKJIIOYUTH MPEJOXPAHUTEIbHBIC KIIAllaHbl, PETyJIMPOBOYHBIE KIIAMaHbl, TaTYUKU U Ap.,
€CJIM JIOTYCTUMOE JaBJIEHHE YKa3aHHOW apMaTypbl MEHbIIIE BETUUYUHBI POOHOTO 1aBICHUS;

- OTKJIIOYCHHBLIC JJICMCHTBI 3aMCHHUTL 3arjilylikaMu WJIHA 3allOpHBIMHU KilallaHaMH,
A0IMYCTUMOC JAaBJICHUE NJIA KOTOPBIX 0OJIbIIE BETUYNHEI HpO6HOFO JaBJICHHUA,

- HOJKJIIOYUTh K CUCTEME MAaHOMETP € TOUHOCThIO u3mepenus 0,01 MlTa.

6.8. Cucremy ciemyeT 3aloJHUTh BOJOW MEJIEHHO MPU OTKPBITHIX BO3yXOCITYyCKHBIX
yCTpPOHCTBaxX BO n30ekaHue 00pa30BaHUs BO3AYIIHBIX MIPOOOK.

6.9. I'mnpaBnuyecknue UCHBITAHUS HEOOXOIUMO MPOBOAUTH MPH MOCTOSIHHOW TeMIepaType
B JIBa JTana:

1-# stan - B TeyeHue 30 MUH ABaXAbI MOJHUMATH JABJIEHHE O PACYETHOM BEIMYMHBI
yepe3 kaxaple 10 muH. B nocnenyromue 30 MUH najieHUE JABIEHUSI B CUCTEME HE JOJDKHO
npesbimath 0,06 MIla;

2-11 3Tan - B MoclieAyronre 2 4 najeHue JaBicHus (0T JaBJICHUS, TOCTUTHYTOrO Ha 1-Mm
JTarne) He NOJDKHO OBITh Oombie, yem Ha 0,02 MI]a.

6.10. HcneiTannyro pr6OHpOBOI[Hy'IO CUCTEMY CIENyeT IepeiaBaTh B JKCILIyaTallUIO B
COOTBETCTBHUH CO CHull 3.01.04.

7. IKCIINIYATALIUA U PEMOHT

7.1. Cnecapu, NpoU3BOASIINE IKCIUTyaTallMI0 U PEMOHT, JIOJKHBI OBITh O3HAKOMJICHBI C
0Cc00EHHOCTIMH 00pabOTKH U TEXHOJIOrHel cCOOpKU MEHBIX TPYO.

7.2. B cinyuyae MOBpeXICHHs y4acTKa TPyOONpoBoJa HEOOXOJUMO BBIPE3aTh U 3aMEHUTH
NeQeKTHbI ydJacTOK. 3aMeHa IPOU3BOAMUTCS C IIOMOINBIO OTpe3Ka MEIHOM TpyObl
HEOOXOIMMOW JUIMHBI, COEAMHAEMOro ¢ TPyOONpPOBOJOM ¢ MoMollpio maiiku. IIpu 3amene
TpyO BO BpeMsl pEMOHTa HE JIOIYCKAaeTCs yCTaHaBJIMBaTh TPyObl MeHbIIero auaMerpa. llpu
UCTIOJIb30BaHUM 3KUMHBIX (UTHHTOB B OTCYTCTBHE CIIEIUAIBHOTO OOOCHOBaHHSA MpPU
nepBoi K€ BO3MOKHOCTH HEOOXOIMMO 3aMEHHTh COEJMHEHUS Ha MpelyCMOTPEHHbIE
MIPOEKTOM.

7.3. Teun B pa3beMHBIX COEAMHEHUSX YCTPAHSIOTCS TMOABEPTHIBAHMEM T'a€K WM 3aMEHOMU
YIUIOTHHATETIS.

7.4. He nomyckaercs MEXaHMYECKOE IIOBPEXJAECHHE TPyO NpU IPOBEIECHUU JAPYTUX
PEMOHTHBIX paboT. B MecTtax BO3MOXKHOTO TMOBPEXIEHHS TPyO HEOOXOIMMO CTaBUTh
OTpakJICHUSI.

7.5. JInst ounCTKY Hapy>KHOM NOBEPXHOCTH CJIEIYET MPUMEHITh MaTepuall, UCKIIOYAIOIIHMA
MEXaHMYECKHE TIOBPEXKACHUS CTEHOK TpYO.



7.6. Ilpu 3aMopakMBaHUU BOJBI B CHUCTEMaxX BOJOCHAOKEHHUS W OTOIUICHUS M3 MEIHBIX
TpyO cleayeT UMeTh B BUY, YTO TPYObI M COSTMHEHUS BBIJICPKUBAIOT HE OoJiee:

3-X IUKIIOB - 17151 TPYO «M»;
2-X MHAKIIOB - 1St TPYO «I1T»;
1-ro umkna - st Tpy6 «T».

He crnenyer nomyckaTh 3aMOpaXMBaHUSI BHYTPEHHUX CAaHUTAPHO-TEXHHUUYECKHUX cHcTeM. B
cllydae 3aMep3aHMs Hajduyue NpoOOK B TpyOdax MOXKHO pacmo3HaTh IO MECTHOMY
pacmpenuio TpyOsl. [IporpeBaTh TpyOy ClieyeT TEIUIBIM BO3AYXOM HWIJIM TOPSYECH BOJOM.
Kareropudecku 3ampemiaeTcsi HCIOIb30BaTh OTKPHITOE IIaMsi M OOCTYKHBaTh TpyOy
MOJIOTKOM; JIOIYCKAaeTCs WCIIOIb30BaHUE HWHIYKIMOHHBIX d3JIeKTpoHarpeBareieit. [lpum
MPUMECHCHUN Ta30BOT0 HAarpeBa HEJIOMYCTHMO HETOCPEICTBEHHOE BO3ICHCTBHE OTKPBITOTO
iaMeHu Ha TpyOsl. [Ipu mepBoii BO3MOXKHOCTH CJIEIyeT 3aMEHHTh TIOBPEKICHHBIH yUaCTOK
TpyOOIpoBoOIa.

7.7. Tlpu ocmabneHun 3aleinKd MEXAYy TpyOOl M TWIB30H, MNPOXOAAIICH uepes
CTPOMTENbHBIC KOHCTPYKIIUU, HEOOXOIMMO €€ YIFIOTHUTH TePMETHKOM.

7.8. B ciydae mepepplBa B OKCIUIyaTalldd CHCTEM BOJONPOBOJA CIeAyeT u30erarh
JUTUTEIIBHOTO 3aCTOSI BOJIBI B MEIHBIX TpyOax. [lepen Bo30OHOBIEHHEM pabOTHI BOJIOIIPOBOIA
U3 MEIHBIX TPYO €ro cieayeT MPOMBITh MUTHEBON BOJOW O JOCTH)KCHHS CBOWCTB BOJBI,
permaMeHTHPYEMbIX CAaHUTAPHBIMU HOPMaMH.

8 TPEBOBAHUSA TEXHUKHU BE3OITACHOCTH

8.1. IIpu mpou3BoacTBE PadOT MO MOHTAXY BHYTPEHHHX CAaHTEXHHUECKUX CHCTEM 3JIaHHH
U3 MEIHBIX TPyO HEoO0X0AMMO coOMOaTh TPEOOBAHUS TEXHUKH OE30MACHOCTH COTJIACHO
CHwu1I 12-04.

8.2. Menusie TpyObI B IIpOIECCe IKCIUTyaTallMM K MOHTaXa HE BBIICISIIOT B OKPYKAIOUIYIO
Cpelly TOKCUYHBIX BEIIECTB M HE OKa3bIBAlOT BPEJAHOTO BO3JCHCTBHS HAa OpraHU3M 4YeJIOBEeKa
IpU  HEMOCPEJCTBEHHOM KOHTakTe. PaGora ¢ HuMuH He TpeOyeT ocoObIXx Mep
IIPEIOCTOPOKHOCTH.

8.3. MoHTax Tpy0 J0JKEeH MPOBOJUTHCS MOCIIE OKOHUAHUS COOPKU METATIOKOHCTPYKIIUH.

8.4. Ilpu BbIMoONHEHHH pPaOOT MO MOHTAXY U PEMOHTY CHCTEM BOJOCHAOXKEHUS H
OTOIUIEHHUS  pa3peliaeTcs IOJIb30BaTbCid  TOJNBKO  HCIPABHBIM  MHCTPYMEHTOM U
MPUCTIOCOOTCHUSIMA C 00S3aTeIbHBIM COONIOJICHUEM YCIOBHM HMX JKCIUTyaTanuu. ['aeyHble
KIIOYM JOJDKHBI COOTBETCTBOBATh pa3MepaM raek. [yOku KiIro4eid MODKHBI OBITh
napajuilelbHBIMM M HE HUMeTh TpemuH ©  3a0ouH. Creayer  MOJIb30BaThCS
JTUHAMOMETPUYECKUMHU KITFOUaMH.

["a3oBble KJIIOYM HE JOJDKHBI UMETh 3a3yOpuH W cOuUTOM Haceuku. HarpeBaTenbHbie
YCTPOMCTBA M WX DJIEMEHTHI JUIsI TIPOU3BOJICTBA MASUTBHBIX Pa0OT OJDKHBI COOTBETCTBOBATH
TpeOOBaHUSM MTPOU3BOACTBA MANKH.



8.5. Pabouee MecTo TOJDKHO OBITH JOCTATOYHO U PABHOMEPHO OCBEIIEHO, 0€3 CIEMSIIEro
BO3JICUCTBUS Ha paboTammmx ciecapeil. HampspkeHue mNepeHOCHBIX CBETUIBHUKOB HE
JOJKHO TpeBbImaTh 42 B. Py4yHol nepeHOCHOM CBETHIIBHUK JOKEH UMETh METAJUTMUECKYIO
CETKY ISl 3aIIUTHI TAMIIbI, YCTPOMCTBO JAJISl €r0 MOJABECKU U IIJIAHTOBBIM MPOBOJ] C BUIKOM.

8.6. T'mapaBnuyeckue HCMBITAHUS BHYTPEHHHX TPYOONPOBOJHBIX CHCTEM CIEAyeT
OPOBOJIUTH B IMPHUCYTCTBUM MacTepa WM IpousBoautens pabot. Crecapu, MpoBOAsLIME
HUCIIbITaAHUA, AOJIXKHBI HAXOAUTHCSA B 0e30IacHBIX MECTax Ha cnyqaﬁ BBIOMBaHUSA 3arjiylickK u
aBapuil.

9. 3AIIUTA OT KOPPO3UH

9.1. He pomyckaercss TMpOKIAAbIBATH MeAHbIE TpPyObl B TIOMEIICHUSX 3apsIKd
aKKyMYJISITOPHBIX Oarapell WM HUHBIX, IJl€ BO3MOXHO HaBeJIE€HHE TOKOB, a TaKXe B
IOMEIICHUAX CO CpelJaMM, COJAEpKallMMU aMMOHUM, HUTPUTBHl WM CyJlb(UJbl, HaIpUMep
KUBOTHOBOAUYECKHE (epmbl, OoitHu. IIpu CKppITOM MOHTa)xe TMOJA IITYKaTypKOH H3
U3BECTKOBOIO pacTBOpa WM THIICAa AHTUKOPPO3MOHHAs 3aliuTa He Tpeldyercs, Kpome
NPUMEHEHHS CMECEH, COIepIKAIINX T00ABKA aMMOHHUSL.

9.2. IIpu sKcIuTyaTaliuy MEIHBIX TPYO B arpecCUBHBIX Cpe/iax, B TOM YHUCIIE MPOJIOKEHHBIX
IIOJ1 3€MJIEH, CIEAYET NOMOIHUTEIBHO IPUMEHSTh:

- AQHTUKOPPO3HMOHHYIO 3alllUTy, BBIIIOJIHCHHYIO B 3aBOJCKHX YCJIOBHUAX, - IOJIHUMEPHOC
IOKPLITHUC,

- AHTUKOPPO3HMOHHYIO 3allIMTY CTBIKOB, BBIIIOJHCHHYIO Ha MECTC IMOCPECACTBOM KIICECBOI'O
HIIM TCPMOYCaJOYHOI'0 ITIOJIUMCEPHOI'O ITOKPBITHUA.

9.3. Pexomennyercss wu30eratb TIOCTOSHHOTO BO3JICHCTBUS BJIard Ha BHEIIHIOK
MOBEPXHOCTh TPyOOINpoBojia. B momemeHusx TOBBINICHHON BiaXHOCTH (0OacceifH, cayHa,
0aHs1) HEOOXOOUMO MPUHUMATh MEPHI MO HM3OJAIHMH TakuX TPyO. B moOBIX moMenieHusx
HEeXKeNlaTeIbHO 00pa30BaHNe KOHACHCAaTa Ha TTOBEPXHOCTH TPYOOMIpOBOIa.

Taonuma 11

Tokasarens En. MuHuMaabHO MaxkcumanbsHO
WU3MEpEHUS JIOTTYCTHMO JIOITY CTHMO

Bonopoansiii mokaszareins pH 6,0 (pexomens. 7,5) | 9,0 (pekomenn. 8,5)
Xnopuabt M/ - 350

O0mast xKeCTKOCTb MT - DKB/II 1,42 3,1
Coortnomenne HCO;3 / SO, MI/1 1,0 -
Cynbdatsr Mr/1t - 300
HuTtpartsl M/ - 45
CBOOOIHBIHN YTIIEKHUCIIBIN Ta3 M/ - 35




okasarens En. MuHEManeHO MakcumanbHO
HU3MCPCHUA A01yCTUMO AOITyCTUMO

Kucnopon MT/JT - He xonTponupyercs
Hamatsipu MI/1 - 2
Keneso (B pacTBOpE) MT/JT - 0,3
Mapraner (B pacTBope) M/ - 0,1
Cynbsbunst - - HexenarenbHo
XJ10p CBOOOTHBIH MT/JT - Her orpanndenns

9.4. TlutbeBas BOJa JIOJDKHA COOTBETCTBOBAaTH TpeOoBaHMsIM CaHMuH 2.1.4.1074 mpu
BennuuHax PH ot 6,0 mo 9,5. Kpome 3Toro, B Bojie HE JODKHO OBITh M3JIMIIKA CBOOOHOMN
YIJIEKUCIIOTHI.

9.5. Tlpu BOJONOATOTOBKE [UISi CHCTEM IIMTHEBOIO BOJOCHAOXKEHHS W3 MEIHBIX TPYO
ClielyeT KOHTPOJIMPOBAaTh M OOCCHECYMBATh CICIYIOIIME 3HAYCHUS IapaMeTpPOB BOJbI
(Tabauua 11).

9.6. B cucremax BomocHaOXXEHUs CIeIyeT M30eraTh PAcIONOKCHHsS TPyOONpPOBOJOB U3
cTanu (3a HCKJIIOYECHUEM HEp)KaBEIoleH), alOMUHUS, IIMHKAa I[OCJi€ MEIHbIX (1O
HATPABIICHUIO JBWKCHHS ITOTOKA BOJIBI) BO M30eKaHHUE MPESKICBPEMECHHONW KOPPO3UH TIEPBHIX.
B ciydyae ecnm ycTaHOBKa W3JENU M3 TaKMX METAIUIOB HEOOXOAMMa IOCIE ydacTKa ¢
MEIHBIMU TPyOaMH, TO HEOOXOIUMO TPETYCMOTPETh HAIMYHE B TAKUX M3JICIHIX MACCHBHBIX
aHOJIOB, HAIIPHUMEP M3 MarHHS.

9.7. B cucreMax OTOIUICHHS CIIeIyeT COOI0IATh CISAYIOIINE MPaBUIa;

- u30eraTb M3IUIIHETO (HEOOOCHOBAHHOIO) TIOMOJIHEHUS 3aMKHYTHIX KOHTYPOB
TEIUIOHOCUTEJIEM, COAEP KALIIUM KHCIOPOZ;

- He00XO0AMMO 00ECTIeUHTh COJIEpKaHUEe KHCIOPOAa B TEIUIOHOCUTENE HIbKe BennduHbI 0, 1
mr/n. Ilpu cuctemMaTHuecKkod MONANUTKE TEIJIOHOCUTEN KHUCIOPOAOM PEKOMEHIyeTcs
MIPUMEHSTH THAPA3UH WIH CYTb(UT HATPHUS;

- Iapbl MEJIb-CTajlb, MEAb-’KEIE€30, MEAb-IIMHK B CUCTEMax OTOIUICHHS MOTYT BbI3BaTh
po0OJIeMbl TOJIBKO MPH MOANUTKE TEIUIOHOCHUTENS KuciaoponoM. CrienyeT mpeaycMaTpuBaTh
Mepbl M0 Pa3beIMHEHHUIO TaKUX Map IMyTeM NPUMEHEHHUs NEPEXOJHUKOB U3 OpOH3bI WU
Hep KaBerollell cTanu. B cucremax OTOIUIEHUS U3 MEIHBIX TPYO 1es1ecoo0pa3Ho MPUMEHEHHE
OTONMTENBHBIX TPUOOPOB U3 MEH, B TOM YHCIIE OMMETAIIIMYECKUX aIFOMUHUEBO-ME/IHBIX.

9.8. He normyckaeTcsi WCIOJIb30BaHWE TPYOOTPOBOJHBIX CHCTEM M3 MEIU B KadeCTBE
OCHOBHOTO 3a3eMJISIFOLIETO JIEKTPO/Ia.

9.9. TexHoyormyeckas TPOMBIBKA CHCTEMBI C TIICNIBIO yJaJCHUS OCTaTKoB (hirroca,
BO3MOJKHO ITOIABIIIETO B CUCTEMY, SIBJIIETCS 00s3aTeabHOM oneparuei. I1pu ucnoap30BaHun
COBPEMEHHBIX BOJIOPACTBOPHMEBIX (DIIFOCOB TaKyIO MIPOMBIBKY CIIEAYET IMPOBECTH HE MO3HEE 2




- 3 Mec. TocJie OKOHYaHUsI MOHTaXka. Y TaJIeHHe 3ayceHIla (rpara), 00pa3yromierocs rnpu pe3ke
TpyO, sIBIsieTCS 00s3aTeIbHBIM TpeOOBaHWUEM MJII OOECTICUCHHsI CPOKa CIIY)KOBI METHBIX

CHUCTCM.

9.10. OnTuManbHBIMH IS TIEJIEH IIUTEIHHOTO CpPOKa CIY>KOBI SIBIISTIOTCS BEJTMYHHBI
ckopoctu notoka ot 0,25 no 0,5 m/c 17s cucTeM OTOIJICHHS M OKOJIO - B mipenenax 1,5 - 2 m/c
JUISL CUCTEM BOJOCHAOKEHMUS.

I[MPUJIOXXEHUE A
(cnpasounoe)

KO93®@PHUIHUEHTBI MECTHOT'O 'HAPABJTMYECKOI'O CONPOTUBJIEHUS
IT'HYTBIX MEJHBIX TPYG U COEAUHUTEJIBHBIX YACTEU

CxeMaTHieckoe n300pakeHHe 3HayeHue
Nom. mm Heranu .
Jieraneu ko3 durmenTa
1 |OtBOx ¢ paamycoM 3aKpyTIICHUS > 0,5
5d: 90°
45°
2  |TpoHHHKH: Ha TPOXOJ 0,5
3  |ua orBerBiieHne 90° R —— 15
|
'
4 Ha ciusaue 90° - =~ 15
5 |Ha paszmeneHHE IOTOKA T 3,0
6 |KpecToBrHA: Ha MPOXOJ A 2,0
7  |Ha OTBETBJICHHE 3,0
A
J
8 |Orctyn —//-— 05
9 Cko0a /O\ 1,0
10 |BHe3amHoe pacuimpeHue 1,0




CxeMaTuieckoe n300pakeHHE

3HayeHune

Ne . m. Heramu netaeii ko3 urmenTa
0,5
11 |Kamau 0.7

—)




ITPUJIOXEHUE b
TABJUIBI JJIA IPUBJINXKXEHHOI'O 'NIPABJIMYECKOI'O PACUETA ME/IHBIX TPYBOIIPOBO1OB

Tabnunma b.1 - Cucrema BHYTPeHHEro ropsiuero BoJ10CHa0KeHust

Hapy>xHb1ii TnamMeTp Ha TOJILUHY CTEHKH TPYObI, MM

g, i/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0,02 0,25 | 17,9

0,04 05 | 647 | 03 | 171

0,06 0,76 | 139 | 0,15 | 36,2 | 0,3 | 12,7

0,1 1,27 | 367 | 0,75 | 94,7 | 0,5 | 32,8 | 0,32 | 10,6

0,12 153 | 521 | 09 | 134 | 06 | 46,2 | 0,38 | 149

0,14 1,78 | 702 | 1,06 | 180 | 0,7 | 61,8 | 0,45 | 19,8 | 0,26 | 53

0,16 204 | 908 | 12 | 232 | 08 | 796 | 05 | 255 | 0,3 | 68

0,18 2,29 | 1141136 | 291 | 09 | 995 | 0,57 | 318 | 031 | 84 | 0,26 | 2,7

0,2 2,555 (1340 15 | 35 | 10 | 122 | 0,64 | 388 | 0,38 | 10,2 | 0,24 | 3,3

0,22 28 | 1685 | 1,66 | 427 | 1,09 | 146 | 0,7 | 46,4 | 0,41 | 122 | 0,26 | 3,9

0,24 306 | 199 | 1,8 | 505 | 1,2 | 172 | 0,76 | 54,7 | 0,45 | 14,4 | 0,29 | 4,6




Hapy>xHb1ii TnamMeTp Ha TOJILUHY CTEHKH TPYObI, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0,26 19 | 590 | 1,3 | 201 | 0,83 | 63,7 | 0,49 | 16,7 | 0,31 | 53

0,28 211 | 681 | 14 | 232 | 089 | 733 | 053|192 | 0,34 | 6,1

0,3 226 | 778 | 15 | 264 | 1,0 | 836 | 057 | 219 | 036 | 70 | 025 | 28

0,32 241 | 882 | 16 | 299 | 1,02 | 946 | 06 | 24,7 | 038 | 79 | 0,27 | 3,2

0,34 256 | 992 | 1,7 | 336 | 1,08 | 106 | 0,64 | 27,7 | 04 | 88 | 0,28 | 3,6

0,36 2,71 | 1108 | 18 | 375 | 1,15 | 118 | 0,68 | 309 | 043 | 98 | 0,3 | 4,0

0,38 286 | 1231 | 1,9 | 417 | 121 | 131 | 0,72 | 342 | 0,46 | 109 | 0,32 | 44

0,4 3,02 | 1360 | 2,0 | 460 | 1,27 | 145 | 0,75 | 37,7 | 0,48 | 119 | 0,34 | 48

0,46 23 | 603 | 146 | 189 |10,87| 49,2 | 0,55 | 155 | 0,39 | 6,3

0,52 259 | 765 | 1,66 | 240 | 0,98 | 62,1 | 0,62 | 196 | 0,44 | 79 | 0,25 | 2,05

0,58 29 | 945 | 185 | 296 | 1,09 | 765 | 0,7 | 241 | 049 | 9,7 | 0,28 | 25

0,62 3,09 | 1076 | 1,97 | 337 | 1,17 | 87,0 | 0,74 | 27,3 | 0,52 | 11,0 | 0,3 2,8

0,7 223 | 426 | 1,32 | 110 [ 0,84 | 344 | 059 | 138 | 034 | 36 | 0,25 | 16




Hapy>xHb1ii TnamMeTp Ha TOJILUHY CTEHKH TPYObI, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0,78 2,48 | 525 | 1,47 | 135 | 093 | 423 | 0,65 | 170 | 0,38 | 44 | 0,28 | 19
0,86 2,74 | 635 | 1,62 | 163 | 1,03 | 51,0 | 0,72 | 20,4 | 0,42 | 52 | 0,3 2,3
0,94 299 | 754 | 1,77 | 193 | 1,18 | 604 | 0,79 | 242 | 0,46 | 62 | 0,33 | 2,7
0,96 306 | 786 | 1,8 | 201 | 115|629 | 08 | 252 | 0,47 | 645|034 | 28 | 0,24 | 1,2
1,08 204 | 253 129|788 | 09 [ 315|053 | 81 | 038 | 36 |027 | 15
1,2 226 | 310 | 1,44 | 964 | 10 | 385|059 | 98 | 042 | 43 03 | 1,8
1,32 249 | 373 | 158 | 116 | 1,1 | 46,2 | 0,65 | 11,8 | 0,47 | 52 | 0,33 | 2,2
1,44 2,71 | 441 | 1,73 | 137 | 1,2 | 545 | 0,7 | 139 | 05 6,1 | 0,36 | 26
1,56 294 | 515 | 1,87 | 160 | 1,3 | 636 | 0,76 | 16,2 | 055 | 7,1 | 0,36 | 3,0
1,6 302 | 541 | 192 | 168 | 1,34 | 66,7 | 0,78 | 170 | 0,57 | 74 | 04 | 3.2
1,7 24 | 202 | 117|801 086 201|062 | 89 |011 | 38
2,08 2,49 | 279 | 1,74 | 110 | 1,02 | 28,0 | 0,74 | 123 | 0,52 | 5,2
2,24 268 | 322 | 188 | 127 | 11 | 322 | 0,79 | 141 | 0,56 | 6,0




Hapy>xHb1ii TnamMeTp Ha TOJILUHY CTEHKH TPYObI, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
2,4 288 | 368 | 201 | 146 | 1,18 | 36,8 | 085 | 16,1 | 06 | 68
2,56 3,07 | 417 | 214 | 165 | 1,25 | 416 | 091 | 182 | 0,65 | 7,7
2,72 2,28 | 185 | 1,33 | 46,7 | 0,96 | 20,4 | 0,69 | 8,6
2,88 241 | 207 | 141 | 522 | 1,02 | 22,7 | 0,73 | 9,6
3,04 2,55 1230,1| 1,49 | 57,9 | 1,08 | 25,2 | 0,77 | 10,6
3,2 2,68 | 254 | 157 | 639 | 113 | 278 | 0,8 | 11,7
3,36 281 | 279 | 165 | 70,2 | 1,19 | 30,5 | 0,85 | 12,9
3,52 295 | 306 | 1,72 | 76,7 | 1,25 | 33,4 | 0,89 | 141
3,68 308 | 33 | 18 | 836 | 1,3 | 364 | 0,93 | 153
3,88 19 | 926 | 1,37 | 40,2 | 0,98 | 16,9
4,08 199 | 102 | 144 | 443 | 1,03 | 18,6
4,28 2,1 | 112 | 15 | 48,6 | 1,08 | 20,4
4,48 22 | 122 | 159 | 531 | 1,13 | 22,3




Hapy>xHb1ii TnamMeTp Ha TOJILUHY CTEHKH TPYObI, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
4,68 23 | 133 | 1,66 | 57,7 | 1,18 | 24,2
4,88 24 | 144 | 1,73 | 62,5 | 1,23 | 26,3
5,08 25 | 156 | 18 | 676 | 1,28 | 28,4
5,28 26 | 168 | 187 | 72,8 | 1,33 | 30,5
5,48 2,7 | 180 | 1,94 | 781 | 1,38 | 32,8
5,68 28 | 193 | 2,01 | 838 | 1,43 | 351
5,88 29 | 207 | 2,08 | 89,6 | 1,48 | 37,6
6,08 30 | 221 | 2,15 | 95,6 | 1,53 | 40,0
6,32 2,24 | 103 | 1,59 | 431
6,6 2,32 | 111 | 1,65 | 46,3
6,8 2,4 | 119 | 1,71 | 49,7
7,04 2,5 | 127 | 1,77 | 53,1
7,28 26 | 135 | 1,83 | 56,6




Hapy>xHb1ii TnamMeTp Ha TOJILUHY CTEHKH TPYObI, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
7,52 2,7 | 144 | 1,89 | 60,3
7,76 2,75 | 153 | 1,96 | 64,1
8,00 2,83 | 163 | 2,02 | 68,0
8,48 292 | 172 | 2,14 | 76,0
8,70 308 | 192 | 22 | 80,3
9,28 2,3 | 905
9,56 2,4 | 959
9,84 25 | 101
10,12 2,6 | 107
10,40 2,62 | 113
10,68 2,7 | 119
10,96 2,8 | 125
11,24 2,83 | 131




Hapy>xHb1ii TnamMeTp Ha TOJILUHY CTEHKH TPYObI, MM

g, i/c 12x1 15x1 18x1 22x1 28x1 35%x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c| 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c| 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i |V, m/c | 1000i | V, m/c | 1000i |V, m/c | 1000i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
11,52 29 | 138
11,80 2,97 | 144
12,08 3,04 | 151
Taonuua b.2 - Cucrema oronjieHust
Hapy>xHblil TnamMeTp Ha TOJIIUHY CTEHKH TPYObl, MM
g, i/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
\Y AP \Y AP \Y AP \Y AP \Y AP \Y AP \% AP V AP \Y AP \Y AP
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
72 0,25 | 172
144 05 | 626 | 0,3 | 164
216 0,26 | 135 | 0,45 | 350 | 0,3 | 122
288 102 | 281 | 0,6 61 04 | 209 | 0,25 | 67
432 153 | 512 | 09 | 121 | 0,6 | 448 | 0,38 | 144




Hapy>xHblil TnamMeTp Ha TOJIIUHY CTEHKH TPYObl, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
\Y AP \Y AP \ AP \Y AP \Y AP \Y AP \ AP \% AP \Y AP \Y AP

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

504 1,78 | 690 | 1,06 | 176 | 0,7 | 601 | 0,45 | 192 | 0,26 | 51

576 264 | 894 | 12 | 227 | 08 | 775 | 0,5 | 247 | 0,3 65

648 136 | 285 | 09 | 971 | 0,57 | 309 | 0,34 | 81

720 15 | 349 | 10 | 119 | 0,64 | 377 | 0,38 | 99

792 165 | 420 | 1,09 | 143 | 0,7 | 452 | 0,41 | 118 | 0,26 | 38

864 18 | 497 | 1,19 | 169 | 0,76 | 533 | 0,45 | 139 | 0,29 | 44

936 196 | 580 | 1,29 | 197 | 0,83 | 621 | 0,49 | 162 | 0,31 | 52

1008 211 | 670 | 1,39 | 227 | 0,89 | 716 | 0,53 | 187 | 0,34 | 59

1080 1,49 | 259 | 0,96 | 817 | 0,57 | 213 | 0,36 | 67 | 0,25 | 27

1152 159 | 294 | 1,02 | 924 | 06 | 240 | 038 | 76 | 0,27 | 31

1224 1,69 | 330 | 1,08 | 104 | 0,64 | 270 | 04 85 | 0,28 | 34

1296 1,79 | 369 | 1,15 | 116 | 0,68 | 301 | 043 | 95 0,3 38

1368 1,89 | 410 | 1,21 | 129 | 0,72 | 333 | 0,46 | 105 | 0,32 | 42




Hapy>xHblil TnamMeTp Ha TOJIIUHY CTEHKH TPYObl, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
AP AP \ AP \Y AP \Y AP \Y AP \ AP \% AP \Y AP \Y AP

1 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1440 199 | 452 | 1,27 | 142 | 0,75 | 367 | 0,48 | 116 | 0,34 | 47

1512 2,09 | 497 | 1,34 | 156 | 0,79 | 403 | 05 | 127 | 0,35 | 51

1656 1,46 | 186 | 0,87 | 480 | 0,55 | 151 | 0,39 | 61

1800 159 | 218 | 094 | 563 | 0,6 | 177 | 042 | 71

1944 1,72 | 253 | 1,02 | 653 | 0,65 | 205 | 045 | 82 | 0,26 | 21

1088 185 | 291 | 1,09 | 748 | 0,7 | 235 | 049 | 94 | 0,28 | 24

2232 197 | 331 | 1,17 | 851 | 0,74 | 266 | 0,52 | 107 | 0,3 27

2376 21 | 374 | 1,24 | 959 | 0,79 | 300 | 0,55 | 120 | 0,32 | 31

2592 136 | 113 | 0,86 | 354 | 06 | 142 | 035 | 36 | 0,25 | 16

3240 1,7 | 175 | 1,08 | 543 | 0,75 | 217 | 044 | 55 | 0,32 | 24

3456 18 | 198 | 1,15 | 615 | 08 | 245 | 047 | 63 | 0,34 | 28

3600 192 | 222 | 1,22 | 691 | 0,85 | 276 | 05 70 {036 | 31 |02 | 13

3888 204 | 248 | 129 | 772 | 09 | 307 | 053 | 78 | 038 | 34 | 027 | 15




Hapy>xHblil TnamMeTp Ha TOJIIUHY CTEHKH TPYObl, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
AP AP AP \Y AP \Y AP \Y AP \ AP \% AP \Y AP \Y AP
1 3 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
4176 139 | 885 | 0,97 | 352 | 057 | 90 | 041 | 39 | 0,29 | 17
4464 1,49 | 101 | 1,04 | 401 | 06 | 102 | 044 | 45 | 0,31 | 19
4752 158 | 113 | 1,1 | 452 | 065 | 115 | 048 | 50 | 0,33 | 21
5616 187 | 157 | 1,3 | 623 | 0,76 | 158 | 0,55 | 69 | 0,39 | 29
5904 197 | 173 | 1,37 | 686 | 08 | 173 | 058 | 76 | 0,41 | 32
6192 2,06 | 190 | 1,44 | 752 | 0,84 | 190 | 0,6 83 | 043 | 35
6624 154 | 86 | 09 | 216 | 065 | 94 | 0,46 | 40
7056 164 | 967 | 0,96 | 244 | 0,69 | 106 | 0,5 45
7488 1,74 | 108 | 1,02 | 273 | 0,74 | 119 | 0,53 | 51
7920 1,84 | 121 | 1,08 | 304 | 0,78 | 133 | 0,56 | 56
8352 194 | 134 | 1,14 | 337 | 0,82 | 147 | 0,59 | 62
9072 2,04 | 148 | 1,24 | 395 | 0,89 | 172 | 0,64 | 73
9792 1,33 | 458 | 0,96 | 199 | 0,69 | 84




Hapy>xHblil TnamMeTp Ha TOJIIUHY CTEHKH TPYObl, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
AP AP AP \Y AP \Y AP \Y AP \ AP \% AP \Y AP \Y AP
1 3 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
10512 1,43 | 525 | 1,03 | 228 | 0,74 | 97
11232 152 | 597 | 1,1 | 259 | 0,79 | 110
11952 163 | 673 | 1,17 | 292 | 0,84 | 124
12672 1,72 | 753 | 1,25 | 327 | 0,89 | 138
13392 1,82 | 838 | 1,32 | 364 | 0,94 | 154
14112 192 | 928 | 1,39 | 402 | 0,99 | 170
14832 2,02 | 102 | 1,46 | 443 | 1,04 | 187
15768 155 | 492 | 1,08 | 201
16704 1,64 | 557 | 1,17 | 235
17640 1,73 | 619 | 1,24 | 261
18576 183 | 684 | 1,3 | 288
19512 192 | 752 | 1,37 | 317
20448 2,01 | 824 | 1,44 | 347




Hapy>xHblil TnamMeTp Ha TOJIIUHY CTEHKH TPYObl, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
AP AP AP \Y AP \Y AP \Y AP \ AP \% AP \Y AP \Y AP
1 3 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
22572 1,59 | 426
23904 1,68 | 469
25056 1,76 | 514
26208 1,84 | 560
27360 1,92 | 609
28512 2,00 | 600

[Ipumeuanwue - B tabmume - V B M/c, AP B [la/m.




[TPUJIOXEHUE B
(cnpasoutnoe)

HOMOI'PAMMBI JJIAA TPUBJIMKEHHOI'O I'MAPABJIMYECKOI'O PACYETA
MEJHBIX TPYBOIIPOBO/10B

0.7 — d,
- - 76,1
0.5 —{
0.3 V S == — 64
4 o g 10—
— - -
0.1 = 2 — ]
= 1,5 — 2 — 42
0,07— =%
0.05~— l}_ 1—5‘ i
- ~ posr — J)
0 e 0.75— S 0.6—:
0,4-:
0,2— b e
0,01 -
it} - . 0,1 == L 5
0.007—' 0.2)—' : : -
— 0,06 —
0,005 — — 18
= d, — HapyXKIbii IHaMeTp TpyD, MM;
0.003 = g — Pacxoa Boast, 1/c;
V — ckopocTs, M/c; 15
1/, — notepu manopa Ha TpeHue no iuue Tpybonpososa
0.00]—4 - 12

Pucynox B.1. - Cuctema X0J0THOTO BOJJOCHA0KEHUS
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dy - HapyXHBIIT TUaMeTp TPYO, MM;
G - cexkyHIHas Macca TEIIOHOCUTEJIS, KI/C;
V - ckopocTb, M/c; AP - motepu naBnenus, klla/m

Pucynok B.2. - Cucrtema OTOIUICHUS

MMPUJIOXEHUE I
(cnpasounoe)

METOJINKA PACUETA PACCTOSTHU MEXKY OIIOPAMHU
I'OPU30HTAJIBHBIX TPYBOITPOBOAOB

PaccTosinne Mexay TOPM3OHTAIBHBIMH OINOpPAaMH CIEAYeT ONpeAessaTh MO (Qopmylam,
YUUTHIBAIOLINM:

A0IMYyCTUMOC 3HAUCHUC npom6a Kak a0COJIFOTHOM BeMYUHEI f

L¢> 0,472 (384 A E f)” D*, (T.1)

rae E - monyns ynpyrocta meau, Ila;
D - Hapy>xHbIil TuameTp TpyOHl, M;

w=0,25;



YacTH Hapy»KHOTO JuameTpa My

Ltp) > 0,472 (384 A E my)” D> (T.2)
YacTu IpoJicTa mip
L > 0,366(384 A E m,)' D%, (.3)
v=0,33;

J0IIYCTUMOC HAIIPSAKECHUC B CTCHKE TPYGBI 100 IIPOYHOCTh COCAMHECHUSA, HAXOAAIIETOCA
MCXKIY OIIopaMiu, Ha pacCTsSXKCHUEC G

20
Lv>03M%2ADprJEPI

2 (Ir.4)
rae P - BHyTpEHHEE JaBiieHue B Tpybonposoe, I1a;
_ Kl
Koy +Karp | I.5)

T71€ Ay U A - YIICTBHBIN BEC MEJI U BOJIBI, H/M3, COOTBETCTBEHHO;

K1, K>, K3 - ko3¢ dunnenTsl, npuHUMaeMsble 1o rpadukaM (pUCyHOK I.1) B 3aBUCUMOCTH OT
BEJIMYUHBI 71, oOpaTHOM SDR TpyOb! (OTHOIICHHE HAPYKHOTO TUAMETPa K TOJIIIMHE CTCHKH ).

CrnenyeTr mpuHUMATh B 3aBUCHUMOCTH OT BHA MPOKJIAJAKUA TPYyOOIPOBOAOB (CKPBITAS WU
otkpsitas) 3Hauenust f =25 - 10 mm, mp = 0,02 - 0,1 u mp = 0,001 - 0,01, a-20 - 30 %
MPOYHOCTU MEAM, U3 KOTOPOW H3roTOBIEHBI TpyObl, nuO0 50 - 60 % mnpouHoctu Ha
pacTsbKeHHe KOHKPETHOTO BUa COeAMHEHHUS (TTastHOro, KOMIIPECCUOHHOT0, pe3600BOT0).
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Pucynok I'.1. - I'paduku 1 onpeaenenus kodpduunentoB Ki, Ko, u K3 B 3aBUCUMOCTH OT N
(OTHOIIEHUS TOJIIMHBI CTEHKU K HAPYKHOMY JHAMETpPy TPyObl)

[MPUJIOXEHUE [
(cnpasounoe)

KOMITIEHCAIIUA TEMIEPATYPHBIX JINHEVMHBIX TE®OPMAIIUI
TPYBOITPOBOAOB

Komnencamus TemneparypHbeIX Ae(opMaiuy y4yacTKOB TpyOOIpOBOJAa MOXKET OBbITh

OCYyHECTBJICHA 3a CYET CaMOKOMIICHCAIIUKU  IIPpU COOTBCTCTB}’IOHICﬁ pacCTaHOBKE

HCMMOABMKHBIX U CKOJIB3AIIUX OIIOP.

Pacuer xommeHcupyromeit cnocoOHoctu [I-00pasHbix U [-00pa3HBIX 3IIEMEHTOB
TpyOOIPOBOIOB MPOU3BOAUTCS 10 hopMyJie (PUCYHOK [.1)

L, =AJd Al L)

rac LK - BBUICT KOMIICHCATOpPA, M;

Al - nuHeliHas nedopmarnms ydacTka TpyOONpOBOJA NMPH W3MEHEHUH TEMIIEPATYphI
BO3JlyXa IIPU MOHTAXE U 3KCIUTyaTalllH, M;



A - ko durment ynpyroctu tpyo, 4 = 33.

Jns TpyO B MSTKOM, IOJYTBEPAOM M TBEPIOM COCTOSIHHAX JIMHEWHas aedopmartus
omnpenensercs mo popmye

Al = aL A, (-2)

rae L - nnmuna neopmupyemoro yyactka TpyOonpoBoaa Npy TeMIepaTrype MOHTaxa, M;

At - mepenaa TeMnepaTyp MEXAy TEeMIIEpaTypoi BO3AyXa B IOMEIICHUH ITPU MOHTAXKE
u skcrryatanuy, °C (K);

o - K03 PUIMEHT TMHEWHOTO paCIIMPEHUs MEAH, PaBHBIN 17-10°, 1 /°C (1/K).

o L  He menee 16r

\ \ ERE
A ] ] :
\
< _/ ,\__/
\ I\
\/ \

a - 0TBOI000PA3HBIX; 6 - KPYTOBBIX; 6 - [1-00pa3HbIX
Pucynok /I.1. - PacueTHble CXE€MbI THYThIX KOMIIEHCATOPOB

ITPUJIOXXEHUE E
(cnpasouroe)
TEMIIEPATYPBI IAVKHN
Tabnunma E.1

Cocras npumnos Temmnepatypa raBneHus npunos, °C

97 % Sn 200 - 240
3%Cu
95 % Sn 200 - 250

5% Ag




Taonuuma E.2

CocTas npumnos

TemmepaTypa IUIaBICHUS IPUIIOS,
°C

Temmnepatypa naiiku, °C

45 % Ag
27 % Cu
3% Sn

25 % Zn

640 - 680

670

44 % Ag
30 % Cu

26 % Zn

680 - 740

730

34 % Ag
36 % Cu
3% Sn

27 % Zn

630 - 730

710

2% Ag
6% P

92 % Cu

650 - 810

710

6% P

94 % Cu

710 - 880

730

[Majika mMenp-menp Bo3MOXHa Oe3 ¢uiroca, a Jis Maliku MeAb-JaTyHb WM Meab-OpoH3a

HE00X0IUMO MPUMEHSTH (IIoC.

MPUJIOXEHUE XK
(cnpasounoe)

BUBJ/INOI'PA®USA

[1] TY 48-0808-47-96 TpyObl MeIHBIE BOJIOIIPOBOIHBIE

[2] TY 184450-106-043-98 TpyOsl MeaHBIE 71 TPYOOIIPOBOIOB

[3] TY 184450-106-044-98 ®dutuHTH (COCTUHUTETHHBIC YaCTH) U3 MEIHU ISl COSTUHEHUS

TpyOONPOBOIOB METOAOM KaNUJUIIPHOU Maiku

KiroueBple clioBa: MPOEKTHPOBaHHE, MOHTaX, CHCTEMbl BHYTPEHHHE, TPYyObl MeEIHBIE,

Tropsa4ee U X0JIOJHOC BOI[OCHa6)KeHI/IC, OTOIINICHUC, 3AaHHUC.




