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BBEJIEHUE

Hacrosimumit CBoj mpaBHI CONEPXKUT MOJOXKEHUS I10 MPOSKTUPOBAHUIO M MOHTAXY
BHYTPEHHUX CHUCTEM BOJOCHAOKEHUS M OTOIUICHHUS 3JaHUM U3 MeIHbIX TpyO. BrimonHenue
THX TOJOXEHUH olecmeyuT coOmrogeHne TpeOOBaHM K BHYTPEHHHUM CHCTEMaM
BOJOCHAOKEHUSI W OTOIUICHMsI, ycTaHOBIeHHbIX aAeicTByromumu CHull 2.04.01-85*
«BHyTpennmii BomomnpoBoa M KaHanmmzauusa 3manuit»y, CHull 41-01-2003 «Otomienue,
BeHTWISIIMS U KoHauuuonupoBanue», CHull 3.05.01-85 «BuyrpeHHue caHuTapHO-
texanyeckue cucrembl» u CHull 41-03-2003 «TemnoBas wuzomsiusi 00OpyAOBaHHS U
TpyOOIIPOBOIOBY.

B Cpozme mnpaBui ycTaHOBJIEHbI TpeOOBaHHUA K COpPTaMEHTY MEIHBIX Tpyo,
COCIMHUTENbHBIM YacTAM M CIIOCO0aM WX COEIUHEHHS, MPHUBEIEHBI MpaBUIa XPaHEHUS U
MOHTaa TpyO, METOJbI MCHBITAHHSA, TMPABUIIA IKCIUTyaTallMd U PEMOHTA TPYOOIPOBOIHBIX
CUCTEM, a TaKKe€ TEXHHKH Oe30MacHOCTH NpU HUX BbIMONHEHUH. [IpUBEIEHBI METOAMKHU
THJIPABIMYECKOT0 pacyera TPyOONpPOBOJOB BHYTPEHHETO BOJOCHAOKEHHSI M OTOIUICHHS, a
TaKk)ke BbIOOpa CIOCOOOB KOMIICHCALIMU TEMIIEPATYPHBIX AeopMaliuii Tpyd U paccTaHOBKU
Ha HUX KPEIUIEHUH! C y4eTOM TpeOOBaHUM MPOYHOCTH U JI0JITOBEUHOCTH BHYTPEHHUX CETEH.

B pazpabotke CBoja mpaBui nIpUHUMAIN ydacTue: Kauia. TexH. HayK [.C. Bracos, xauj.
TexH. HayK A.4A. Omcmaenos, Kaul. TexH. Hayk A.B. Craoxoe (I'YI1I «HUUMoccTpoii»), B.A.
I'nyxapes, B.I1. bosbenv (I'occtpoii Poccun), B.C. Honos (Hexommepueckoe mapTHEPCTBO
«Harnmonaneueiii Leatp Memu»), kaua. texd. Hayk H./. Jlebeoes (IMI International), JI.C.
Bacunvesa (OI'YIT LHHC).

CBOJ ITPABUJI 1O ITPOEKTUPOBAHUIO 1 CTPOUTEJIbCTBY

INPOEKTHPOBAHUME U MOHTA’K BHYTPEHHUX CUCTEM
BOJAOCHABKEHUSA U OTOIVIEHUA 3JAHUU U3 MEJIHBIX TPYb

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

Ilama ssedenus 2005-01-11
1. OBJIACTb IPUMEHEHUSA

Hacrosmuit CBoj mpaBuil pacrpoCTpaHseTCsl Ha TPOEKTUPOBAHHE W MOHTAX CHUCTEM
BHYTPEHHETO XOJIOJAHOTO M TOPSIUYero BOJIOCHA0KEHUS U OTOIUICHHUS 3JJaHUI U3 MEIHBIX TpyO
(mamee - TpyOBI), TPAHCIIOPTHPYIOUIUX BOJY, OTBEUAIOIIUX TPEOOBAHUSM K KAaYECTBY BOJIBI
[EHTPATU30BAaHHBIX CHUCTEM TMUTHEBOTO BOAOCHAOXeHUs, ycraHoBieHHbIM CanlluH
2.1.4.1074 c conep>xaHHEM:

kucnopoja - mernee 0,1 Mr/i (TOIbKO JJIsE CUCTEM OTOILIICHHS);

xjopa - He 6osee 30 mr/m;

pH - ot 6,0 10 9,0.

Mennbsie TpyObl, COEIUHUTEIBHBIC METAaTM W TPHUIION JIOJDKHBI HMETh CaHUTapHO-
AMUAEMHOJIOTHUECKOE 3aKITI0YCHHE U CePTU(DUKATH COOTBETCTBHSL.

2. HOPMATUBHBIE CCBIJIKA

B Hacrosmem CBOI[G npaBUJI NPUBCACHBI CCBUIKM Ha CJICAYIOMIUC HOPMATHBHBIC



JOKYMEHTBI:

CHullI 2.04.01-85* BuyTpeHHUI BOJIOTIPOBOA 1 KaHATU3ALM 3aHUI

CHulI 3.01.04-87 Ilpriemka B 9KCIUTyaTaIlMIO 3aKOHYEHHBIX ~ CTPOUTEIBCTBOM OOBEKTOB.
OCHOBHBIE MOJIOKEHUS

CHulI 3.05.01-85 BHyTpeHHHE CaHUTAPHO-TEXHUYECKUE CUCTEMBI

CHull 12-04-2002 be3omacHocTh Tpyaa B crpoutenscrBe. Yacte 2. CTpoutenbHOeE
MIPOU3BOJICTBO

CHulI 41-01-2003 OTtomnnenue, BEHTUISIMS U KOHIUIIHOHUPOBAHNE

CHulI 41-03-2003 TertoBas n3ossusi 000pyI0BaHUS U TPYOOIIPOBOIOB

CII 41-103-2000 ITpoekTrpoBaHUE TEIIIOBOW U3OJISIIMHA 000PYAOBaHUS U TPYOOIIPOBOIOB

I'OCT 859-78 Meas. Mapku

I'OCT 6357-81 OcHoBHBIC
HUIHHpUYECKast

CanlluH 2.1.4.1074-01 IluteeBast Boga. [ urmennyeckue TpeOOBaHUS K KauyeCTBY BOJIBI
LEHTPaJIN30BaHHBIX CUCTEM MUTHEBOTO BoJocHa0XeHua. KoHTpoib kauecTBa.

3. MNPOEKTUPOBAHUE TPYBOITPOBO/JHBIX CUCTEM

HOPMBI ~ B3aMMO3aMEHseMOCTH. Pe3pba  TpyOHas

[lpy mpoekTHpOBaHMM TPYOONPOBOAHBIX CHUCTEM U3 MEOHBIX TPYO  clemyer
pykoBojacTBoBatbes TpeboBanusimu CHull 2.04.01 u CHull 41-01.
Beibop namamerpa MemHBIX TpyO  JODKEH  OCYIIECTBISATBCS HAa  OCHOBaHHUH

THIIpaBIUYecKOro pacyera. Creayer NpUHUMATh, KaK IMPaBHIO, TPYOBI ¢ MHHHUMAIIbHOM
TOJIIMHOM CTEHKH. Termmousonsnus TPyOONpPOBOJOB M3 MEIHBIX TPyO JOJDKHA
OCyIIECTBIIATHCS B cooTBeTcTBUU ¢ TpeboBanusmu CHull 41-03 u CIT 41-103.

3.1. TEXHUYECKHUE TPEBOBAHUS

3.1.1. ns ycTpoiicTBa TpyOOIPOBOIOB TOJKHBI HCIIOIB30BATHCS TPYOBI, H3TOTOBJISIEMbIC
COIJIaCHO TexHHuYeckoMmy aokymeHTy [1] u3 memu mapok M1¢d nmo I'OCT 859 wunu u3z meau
mapku CUDHP ¢ xumudeckum cocraBom: Menb U cepedpo - He menee 99,9 %, docdop -
(0,015 - 0,040) %, mpumecH - OCTaIbHOE.

JlonyckaeTcsi MpUMEHEHHE MEIHBIX TPYO JIPyrux MapoK, OTBEYAIOIIMX BbIIICYKAa3aHHBIM
TpeOOBaHUSM.

3.1.2. OcHOBHBIC (UBNKO-MEXAaHWYECKHUE CBOHCTBA MEIHBIX TPYO, H3TOTOBJIICHHBIX II0
TEXHUYECKOMY JOKyMeHTy [2], mpu Temmneparype 20 °C m0JKHBI, COOTBETCTBOBATb
yKa3aHHBIM B Tabmuie 1.

Tabnuna 1
CocrosiHue
HaunmenoBanue nokasatens Msrkoe M | TlonytBepnoe | Tepmoe T

(R220)* IIT (R250)* (R290)*
Bpemennoe conporusnenune, MIla 210 250 280
OTHOCHUTENbHOE YAIHHEeHHE, % 40 20 3
Monysb ynpyroctu, MITa- 107 0,6-0,9 08-11 1,0-1,3
Kosdduument nuueitoro yamaenus 10° 17 17 17
TemnonpoBogHocts, Br/m-K 365
Y e/IbHAs TEIIONPOBOIHOCTS, KJLk/kr-°C-10° 3,85

* R - 0003HaueHHe BPEMCHHOT'O COIIPOTHUBJICHUS COIJIACHO MC)KI[yHapOZ[HOfI KJ'IaCCI/I(l)I/IKaL[I/II/I.

3.1.3. HapyHBbIii AuaMeTp U TOJIIMHA CTEHKU MEAHBIX TpyO [1] mpuBeneHs! B Tabmuax 2

u 3.
Tabnumna 2

B Muimnmerpax

HomuHanbHbIH Hapy>KHBIN JUAMETP

IIpenenbHOE OTKIIOHEHUE

ITo cpennemy
JaMeTpy

[To HapyxxHOMY AHAMETpY ™




BCE TBEpIOE MOJYTBEPI0E
COCTOSIHUS COCTOSIHUE COCTOSIHHE

Or 6,0 10 18,0 BKITIOU. +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

» 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 -

* Bxirrouasi OBaJIbHOCTD (OTKIIOHEHHE OT KPYTIIOH POPMET).

IIpumevanus

1. IIpenenbHBIC OTKIOHEHNUS 1O HAPYKHOMY AUAMETPY UL TPYO B MATKOM COCTOSIHMH IIPUMEHHUMBI  TOJIBKO
K CpEeHEMY AUaMETpy.

2. TpyOs! nuameTpoM cBeiie 108 MM COeTUHSIIOTCSI CBAPKOH MM BHICOKOTEMITEPATYPHOH MaiKOH, MOATOMY
TOYHOCTb UCIIOJHEHUS 110 HAPYKHOMY AUAMETPy HEe UMeeT 3HaUCHHUS.

Tabnunma 3 B mummmerpax
HomunanbHbIi Hpe,I[GJ'ILHOC OTKJIOHCHHUC 10 TOJIIHNHEC CTCHKHU IIPpU HOMHUHAJIbHON TOJIINHE CTEHKH* JUTISL
HapyXHbIN PEKOMEHIOBAHHBIX TUIIOPA3MEPOB
JuaMeTp 0,6 0,7 0,8 0,9 1,0 1,2 15 2,0 2,5 3,0
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
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

* Britouast OTKJIOHEHHE OT KOHIICHTPUYHOCTH.

[Ipumedanue - KoHIEHTpUYHOCTH (PaBHOMEPHOCTD TOJIIIMHBI CTEHKN) KOHTPOIUPYETCS MPEeAETbHBIMU
OTKJIOHEHUSIMU I10 TOJIIIUHE CTEHKH.

3.1.4. B 3aBHCHMOCTH OT JUaMeTpa MOXKHO HCITOJIb30BaTh TPYOBI B OTpe3Kax JIMOO B
OyxTax HapykHbIM nuamerpoM OyxT 500 - 1000 mm (tabmuua 4). TumoBsie pa3mepbl U
OTKJIOHEHUS JIOITYCKAIOTCSI IO COTJIACOBAHUIO.

Tabnuma 4

HomunaneHas nqnnHa
TpyO, M
6,0 -22,0 25 nmu 50 + 500 BbyxTta
12,0 - 108 (267) 3-5 +50 Otpesok

Hapyx#s1ii tnameTp Tpyo, MM OTkNOHEHHE, MM Bun




3.1.5. TpyObl B MSATKOM COCTOSIHMM CIIEAyeT MPUMEHAThH JUIsl YCTPOMCTBA KOJUIEKTOPHBIX
CHCTEM BOJIOCHAOKEHUS W CHCTEM OTOIUIEHHS C pagualbHBIM paclpeaesieHueM
TEIUIOHOCHUTENIS K HarpeBaTelIbHbIM ITpHOopam.

3.2. COPTAMEHT COEJUHUTEJLHBIX YACTEM

3.2.1. JInsa ycTpoiicTBa MOBOPOTOB M OTBETBJICHWHM Ha TPYOONMpPOBOAAX W3 MEIHBIX TPYO
CJIeTyeT UCIOJIb30BaTh COOTBETCTBYIOIINE MEIHBIC COCTUHUTEIIBHBIC IETAH OTCYECTBEHHOTO
WK 3apyOeHOro mpou3BoacTaa [3].

[Ipu cooTBeTCTBYyIOIIEM OOOCHOBAHWU JIOMYCKAETCS TNPUMEHEHUE COCIUHUTEITHHBIX
neranel u3 OpOH3bI, JTATYHH, HEPIKABEIOIICH CTAIM M TEPMOCTOMKHUX TIACTMACC.

Jlist mpucoeqMHEHNsT MEIHBIX TPYO C HarpeBaTelbHBIM MPUOOPOM U3 ATIOMUHHUS U €Tr0
CIUIABOB CIIEAYET NMPUMEHATh PE3bOOBBIC MEPEXOHBIC JICTAIN U3 HEPXKaBEIOIIeH CTalld WIN
OpOH3BI.

3.3. TUNIBI COEIMHEHWUI

3.3.1. TpyOsl Mexay co0Ol W C COCOUHUTCIBHBIMH JCTaIsIMH JOJDKHBI COCTUHSTHCS
MOCPEACTBOM CBapKW W KanmwjuiapHoil mnaiiku. [Ipu crenmanbHOM 0OOOCHOBAHHUU MOXKHO
KCIOJIB30BATh U IPYTUE TUIIBI COCTUHEHU .

3.4. TUJIPABJINYECKHA PACUET

3.4.1. TmnpaBnuyeckuii pacueT BHYTPEHHHX CHCTEM BOJOCHA0XKEHUS M OTOIUICHHS W3
MEJHBIX TpYyO cieayeT BBINOJIHATb B COOTBETCTBMM C TpeOoBaHMsAMHU HacTosuiero CBoja
npaswi, CHull 2.04.01 u CHull 41-01.

3.4.2. Ilotepu Hanopa H, M, Ha yyacTke BOAOIPOBOIHON CETH OIpeNeNA0oTCs 1o (hopmyIie

. 2
H=Li+¥=>"¢
t 2 j
g , 1)
rae L - pacuerHas qimHA ydactka TpyOOIpOBOa, M;
it - MOTEpH HAIOpPa, BHI3BAHHBIE THAPABINYECCKHUM COMTPOTUBICHUEM CIUHMIIBI  JUTHHBI
TpyO;
V - cpenHsisi IO CEUYEHHUIO CKOPOCTh JBMKEHHUS BOABI, M/C (10 4 M/C - IJIsi CUCTEM
XOJIOJTHOTO BOJIOCHA0KEHHUSI, 1O 3 M/C - TOPSIUEro U 10 2 M/C - OTOIUICHHUS);
2.
g - yCKOpeHHe CBOOOHOTO MaJeHHUs, M/C”;

ij - cymma K03(p(pULIMEHTOB TI'MIpaBIUYECKOTO COMPOTHBIEHHUS CTHIKOBBIX
COEIMHEHMH, COEMHUTENIbHBIX YacTed, apMaTyphl, IPUHUMAEMbIX IO MacCHOPTy 3aBOJOB-
U3roTOBUTENEH MO0 MO JaHHBIM, AHAJIOTUYHBIM TPOEKTUPYEMBIM CUCTEMaM, NPUOIIMKEHHbIE
3HaYeHUs & MOXKHO MPUHUMATH MO MPUIIOKEHHIO A.

3.4.3. Tlorepu Hamopa Ha €AMHUILY JJTUHBI TPYOOIIPOBO/IA CIIEAYET OMPEAETATh M0
dbopmynam:
JUISL CUCTEM XOJIOJTHOTO U LIUPKYJISILIMOHHOTO TPYOOIIPOBO/IOB rOPSYEro BOJIOCHA0XKEHUS

i =0,0161 VPVE 1%, )
JUTSL TIOTAFOIIIMX TPYOOTIPOBOIOB CHCTEM TOPSIYETO BOJIOCHAOKEHHS

i :o,os( v v V2
d

T 2 +
115lg°d (Ig \LL&] d
v ! @)

rae V- kod(pUIMEHT KIHEMaTHIECKOH BA3KOCTH BOBL, M°/C, 3aBHCHT OT TeMIICPATypbl
(rabmuria 5);
d - pacueTHbI# qUamMeTp TpyO, M (MPUHUMAETCS PaBHBIM BHYTPEHHEMY).

V V
6,52Igd+lgi O,66|gd+0,1lg d




3.4.4. Tlanenue nasnenus AP, Ila, B cucteme oTomieHus ciieyeT onpenessaTh o Gpopmyie
AP = RL + Z, 4)

rne R - yaenbHast nuHelHas moTeps nAaBieHus Ha | M aumHsL, [1a/m;
Z - moTepsi TaBJICHUS] HA MECTHBIX CONPOTHUBIICHHSX, [1a.
3.4.5. Tlorepu maBnenus no qiuHe, [1a/mM, MOKHO onpenenuTh Mo GopMyie

. 2
R_ AV 100
2d (5)
rae A - Ko3pUIMEHT CONPOTUBICHHS IO JJIHHE.
3.4.6. KoaddunueHT conpoTUBICHHUS 110 JUTMHE A CIEIYET ONPEALISITh 0 popMyIie
0,5[b  13122-bTg37d/K,
2 IgRe, —1
Ji- 9Re,
Iy 3,7d
K9 J (6)
rae b - 9ucio nogoous pexkuMOB TEUCHUS BOJIBL;
K, - Koo punmeHT SKBUBAJICHTHOM IEPOXOBATOCTH, M;
Reg - uncno Peiinonbiaca dakTuueckoe.
dakTrueckoe uncio PeitHonbaca Reg onpenensercs no Gpopmysie
Re¢ = d_V
V. ()

Uucrno PeitHonbica Rew, COOTBETCTBYIONMIEE HAdYaly KBagpaTHYHOW  0OJacTH
TUIPABIMYECKUX CONPOTUBICHUM MpHU TypOYJIEHTHOM JABH)KEHUHU BOJIbI, ONPEAEIAETCS IO

dbopmyre

Re. 500d
K, ®)
Yucmo moo0ust pexXKUMOB TEYEHHUs BOBI b onpenensercs mo popmyiie
p=1+19Re..
lg Re,, 9)

Koadpduuument -skBuBaeHTHOW (paBHOMEPHO-3€pHHUCTOM) 1iepoxoBaToctu K, M,
IIPUHUMAETCS PAaBHBIM 1,010 m.
3Havenus Z cineayer onpenessiTh mno Gpopmyne

Z =05 pV? 35 (10)

rae p - IJIOTHOCTh TEMJIOHOCUTENS, Kr/m® (Tabmuma 5).

Tabnumuma 5
Bennunna nmokasarens npu remnepatype, °C
Toxasatens 5 10 20 50 60 70 80 90
v-10°, M%/c 1,52 1,31 1,01 0,55 0,47 0,41 0,36 0,36
p-10°, kr/m° 1,00 1,00 1,00 0,99 0,98 0,98 0,97 0,97

34.7. llpm npoBeaeHUH NPUONMKEHHBIX THIPABIMYECKUX  PACUeTOB  CIEAyeT
M0JIb30BaThCs TabmuIaMu (puiiokenue b) u Homorpammamu (npunoxxeHue B).




3.5. PACYET KPEILUIEHUI 1 KOMIIEHCATOPOB

351  BpiOop mnpHOMIKEHHBIX  3HAUEHHH  PAacCCTOSHUM  MEXAY  KpeIUICHUSMHU
TPYOOIIPOBOIOB M3 TBEPIBIX MEAHBIX TPYO CIIEAYET OCYILECTBIIATH IO IpaduKy (pUCyHOK 1).
PaccrosiHue MeXay KpemsieHHSMU TOPU3OHTAJIBHBIX TPYOOIPOBOJOB M3 IOJNYTBEPIBIX H
MATKUX TpyO HeoOxoaumo nmpuHuMath MeHblne Ha 10 u 20 % cooTBercTBeHHO. bonee Tounbie
3HAYEHUsI PACCTOSHUN MEXAY KPEIJICHUSAMU Ha TOPU30HTAIBHBIX TPYyOONpPOBOAAX CIIEAYeT
ornpeaessTh pacuerom (mpuiioxenue I).
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HapyxHBIH auametp Tpyd, MM

Pucynox 1. - I'paduk 17151 BBIOOpa pacCTOSHUM MEXAY KPETUICHUSIMU TOPU30HTATILHBIX
TpyOOIIPOBOJIOB U3 TBEPABIX MEIHBIX TPYO

PaccrosiHust MeXay KperieHHUsIMU BEPTHKAJIBHBIX TPYOOIIPOBOAOB MOTYT OBITH 0OJIbINIE HA
25 u 30 %. Ha cTosike 10MKHO OBITh YCTAaHOBIJIEHO XOTs ObI OJIHO KpPEIUJIEHHE HE3aBUCUMO OT
BBICOTHI 3TaXa.

352. B cucremMax OTOIJICHHS [UISI KOMIIGHCAIIMM MPOJOJBHBIX TEMIIEPATYPHBIX
negopmanuii (yUIMHEHUH W YKOpOUYEHHH) MpSAMBIX YYacCTKOB TPYOONpPOBOJOB CIEIYyeT
IpelycMaTpuBaTh YCTAHOBKY CIIEHUAIbHBIX KOMIIEHCATOpoB. /[l 3TOro Ha MpAMBIX
ydacTkax TpyOompoBoja HeoOXoauMo mpexycmarpuBaTh II-oOpasuble, I'-o0pasHsble,
MIETJIEBBIC M JPYTrUe KOMIICHCATOPHI M MPABUIBLHO PACCTABISATH HEMOIBUKHBIC U TTOIBHKHBIE
KPEIUICHHUS, PACCTOSIHUS MEXIy KOTOPBIMH OINpEIessioTcest pacderoM (mpuioxkenue [). B
KAuecTBE HEMOJBWKHBIX OINOpP MOTrYT OBITh HCHOJB30BaHbl JAepKaTreau sl  Tpyo,
3aKperIeHHbIE Ha CTPOUTENIbHBIX KOHCTPYKIUSX.

353. Mennble TpyOBbl MPEAIOYTUTENHHO MPOKIIAABIBATh CKPHITO B OOpO3/axX, KaHAIaX M
IaXTax, PU 3TOM JIOJDKEH OBITh 00ECIIeYeH JIOCTYI K pa3beMHBIM COEAMHEHUSIM U apMarype
MyTEeM yCTPOMCTBA MBEPOK W CHEMHBIX HIMTOB, Ha MOBEPXHOCTH KOTOPBIX HE OJDKHO OBITH
OCTPBIX BBICTYIIOB.

[Ipu ckpbITOM TpoKIazKe TpPyOONPOBOAOB B MeECTaX pacHOJOXKEHUs pa30opHBIX
COGAMHEHUIl M apMaTypbl cleayeT MNpeaycMaTpuBaTh JIOKM WJIH CbEMHBIE IIUTHI, HE
MMEIOIIUE OCTPHIX BBICTYIIOB.

Crosiku 1esecoobpa3Ho pa3MeliaTh B KaHalax, HHUIIAX, 00po3jaax, 3a JEKOPaTHMBHBIMH
MaHeNsIMM  WJIM, KaK MCKIIOYEeHHEe, 3aMOHOJMYMBATh HMX B CTEHaX U IEpPeropojakax.
I'opu3oHTanbHBIE TPYOOHPOBOJABI U TOABOAKH K OTOMUTENBHBIM IMpHOOpaM JOMYyCKaeTCs
pa3Meniarh 1o NepeKkphITUIM U 3a ITUHTYCaMH.



OTkpeITass TPOKIANKAa MEAHBIX TpPYyO JMJOMYCKaeTcsi B MeECTax, HWCKIIOYAIONINX WX
MeXaHu4eckoe moBpexacHue. OTKpPBIThIE YYaCTKH MOXHO 3aKphIBaTh JIEKOPATHBHBIMU
3JIEMEHTaMHU.

354. JlomyckaeTcss 3aMOHOJMYMBAHUE MEIHBIX TPYOONPOBOJOB TOJIBKO B KOXKYyXe
(Hanpumep, B TOQPUPOBAHHBIX TMOJUATHICHOBBIX TpyOax). [IpuMeHeHune rodpupoBaHHBIX
tpy0 w3 IIBX He nomyckaercs. Jlo 3aMOHOJIMYMBAHHUS TpPYyOONPOBOJOB HEOOXOIMMO
BBIMIOJTHUTh ~ HMCIIOJIHUTENBHYIO CXEMY MOHTa)Xa JIaHHOTO YydacTKa M IPOBECTU
THIPaBIMYECKUC UCTIHITAHUS.

355. bopo3nbl wiM KaHambl cielyeT 3aKphIBaTh IOCIE MPOBEIEHUS TUAPABIUYECKHX
UCTIBITAHUN TPYOOIIPOBOJIOB.

356. Jlna mpoxojia 4yepe3 CTPOUTENbHbIE KOHCTPYKIMM HEOOXOAMMO IMpelycMaTpuBaTh
GyTIsipel, HapUMep U3 MOJUATUICHOBBIX TPyO. BHyTpeHHMi nuamerp Qytispa TOHKEH
ObITh HA 5 - 10 MM OoOJbIIIE HAPY)KHOTO JAMAMETpPa MPOKIAAbIBAeMON TPyOBl. 3a30p MEXKIY
TpyOOil M QyTispoM HEOOXOAMMO 3aJeNaTh MATKAM BOJOHETPOHHUIIAEMBIM MaTEpUAJIOM,
JIOIYCKAIOILIUM MepeMelleHne TpyObl BAOIb MPOJA0TIbHON OCH.

357. PaccrosiHme B CBeTY MEXIy CTPOWUTEIBHOM KOHCTPYKIMEH ¥ MEIHBIM
TpyOONPOBOIOM, TPOXOISIINM BJIOJIb HEE, TOJKHO ObITh HEe MeHee 20 MM.

358. Mennbie TpyOONpPOBOABI OTOIUIGHWS M TOPSIYETO BOAOCHAOKEHHUS CIIEAyeT
MpOKIJIaJbIBaTh HEe MeHee uyeM Ha 50 MM Bbllie TPYOONPOBOJOB CHUCTEM XOJOIHOTO
BOJIOCHA0)KEHUSI.

359. PacnpenenutenbHble KOJIJIEKTOPHI M 3allOPHO-PETYIHPYIONIYIO apMaTypy CledyeT
3aKPEIUISATH C MOMOIIBIO CAMOCTOSTENbHBIX HETIOIBUKHBIX KPETUICHHA.

3510. Jnsa xpereHUS MEIHBIX TPYO PEKOMEHIYeTCs MPUMEHSTh H3JEIHs COTJIacHO
KaTajoraM 3aBOJOB-U3TOTOBHUTEJIEH, TPH COOTBETCTBYIOIIEM OOOCHOBAHUHU JIOIYCKAeTCS
MIPUMEHEHHE Kpemneka, HalpruMep UCIOIb3yeMOTO ISl HOJTUMEPHBIX TPYO.

3511. MwuHUMaIIEHOE PACCTOSHUE OT OCEH OTBOJIOB M TPOHHUKOB JI0 KPEIUICHUN CIIETYeT
MPUHUMATH C Y4ETOM TEMIIEPaTypHOTO U3MEHEHHUs UIMHBI TPYObl, KPEIUIEHHUS IMPHU ITOM
JIOJKHBI pacIioyiaraTbCsl Ha pacCTOSIHUM He MeHee 50 MM OT COeIMHUTENbHBIX JIeTaleH.

4. TPAHCIIOPTUPOBAHME U XPAHEHHUE

4.1. TpyObl U COEAMHUTENBHBIE YACTH MEPEBO3ST B KPBITHIX TPAHCIOPTHBIX CPENCTBAX
TPaHCIIOPTOM BCEX BHUJIOB B COOTBETCTBUHU C IPAaBUJIAMH IEPEBO30K, ACHCTBYIOUIMMH Ha
TpPaHCIOPTE JaHHOTO BUA.

4.2. TIpu TpaHCTIOPTUPOBAHUU TPYOBI U COETUHUTENIbHbIE YaCTU JOJKHBI OBITh 3AIIUIIECHBI
OT MEXaHMYECKHX IOBPEKICHHUM, MONagaHus HAa HHUX BJIArd M AaKTHUBHBIX XMMHYECKUX
BELIECTB.

4.3. TlepeBo3ka MeIHBIX TPYO MOJDKHA OCYIIECTBISTHCS B TOPU3OHTAIHHOM ITOJIOKEHUH
HE3aBUCHMO OT TOTO, B KAKOM BH/JI€ OHU IOCTABIISAIOTCS (B OTpe3Kax WK OyXTax).

4.4. Tlpu norpy30o4HO-pa3rpy304HbIX paboTaxX, TPAHCIIOPTUPOBAHUM U XPAaHEHUU METHBIE
TpyObl HEOOXOAUMO oOeperatb OT MEXaHHMYECKUX MOBPEXKACHUH. 3ampeniaercss cOpachiBaTh
TpYOBI C TPAHCIIOPTHBIX CPEICTB UIIM BOJIOUUTS 110 J1I000I oBepXxHOCTH. Bo Bpemst morpy3ku
ClIelyeT IPUMEHSTh CTPOIIbI U3 MIATKOIO MaTepHaia.

4.5. XpaHuTh MeJIHbIE TPYObl HEOOXOAUMO B IITa0ENsAX BhICOTOM a0 3,0 M, eciii MHOE He
IIPEANNCAHO IPOU3BOAUTEIIEM.

5. MOHTAXK TPYBOITPOBOAOB

5.1. MoHnTax TpyOOIpOBOIOB U3 MEIHBIX TPYO JOJKEH OCYLIECTBIATHCS 10 MOHTAXKHOMY
MpoeKkTy ¢ yuetom TpedoBanuii CHull 12-01.

5.2. PaboTel 1O MOHTaXy MJOJDKHBI BBHIMIOJHATHCS TEPCOHATIOM, O3HAKOMIICHHBIM C
0co0eHHOCTSIMH 00pabOTKH MEIHBIX TPYO.

5.3. Jlo mpoBeneHUS MOHTaXHBIX pabOT MeEIHBIE TPYOBI, COCTUHHUTEIHHBIC ICTANH,
apMaTypa M CpeliCTBa KPEIJICHUs JTOJIKHBI ObITh MOABEPTHYTHI BXOJAHOMY KOHTPOIIO. TpyOsl,
COCIMHUTEINbHBIC IETANN, a TAKXKE CPEJICTBA KPETUICHHSI JOJDKHBI UMETh  COTTPOBOIUTEIbHBIN



JOKYMEHT, TIOATBEP>KJAIOIINN UX COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSIM.

5.4. TpyObl [OIKHBI HUMETh MAapKUPOBKY, YKa3bIBaloIlylo jauamerp TpyObl. Ha
MOBEPXHOCTU TPYO HE JOJDKHO OBITh MEXAaHMYECKUX MOBPEKICHHN M H3IOMOB. TpyObl He
JOJKHBI OBITh CKPYUYEHBI HITH CIUTIOLICHBI.

5.5. Ha mrynepax ¥ HakUJHBIX TaiKax COCTUHHUTENBHBIX JETalei pe3b0a JO0DKHA OBITh
Hape3aHa B cootBeTcTBUU ¢ ['OCT 6357. Comnpsiraemple eTaay HE JOJDKHBI UMETh BHIOOUH,
3ayceHleB, IapanuH. [Ipoknanku (pe3MHOBBIC, MAPOHHUTOBBIE W T.II.) JOJDKHBI HMETh
MPABUIIBHYIO TEOMETPUIECKYIO (hopMYy.

5.6. CpenctBa KpeIUICHUsT MEIHBIX TPYO JOJDKHBI UMETh MOBEPXHOCTH, MCKITFOUYAIOIIYIO
BO3MOXKHOCTh MEXaHHYECKOT0 MOBpeXkAeHUs TpyO. KperuieHus He AODKHBI MUMETh OCTPBIX
KPOMOK U 3ayceHIleB. Pa3mepbl XOMyTOB, (HKCAaTOpOB, CKOO JIOJKHBI ~CTpPOTO
COOTBETCTBOBAaTh  jauamerpam  TpyO.  CrampHble  KpeIUIGHHS  JOJDKHBI — MMETh
AHTHKOPPO3HOHHBIC TIOKPBITUS JIMOO KOHTAKTUPOBaTh C MEABID Yepe3 pe3uHy, He
COJZIepIKALIYIO XJIOP.

57. Jlo Hayama MOHTaxa TPYOOIPOBOJOB HEOOXOAMMO BBHINOJHUTH CIEAYIOIINE
MOJIrOTOBUTEIILHBIC OTICPALIHH:

- 0TOOpaTh TPYObl U COCAMHUTENBHBIC ACTAIH, TIPOLISANINE BXOJHONH KOHTPOJIb,

- pa3MeTUTh TPYOYy B COOTBETCTBUU C MPOEKTOM HIIM IO MECTY C y4ETOM IPHITYyCKa Ha
MOCJICIYIONYI0 00pabOTKy MPH MaKCHMaJIbHOM HUCIIOJIB30BaHUU Marepuaia TpyO. Pazmerka
TpyO0 MOXET OBITh OCYIIECTBICHA CTAaHAAPTHBIMH MEPUTEIBHBIMA HHCTPYMEHTAMHU:
U3MEPUTEIIBHOW  JIMHEHKOW, CKJIQJAHBIM METPOM, pYJIETKOW, a Takke CICIHUaIbHO
M3TOTOBJICHHBIM IIA0JIOHOM M Pa3METOYHBIM MPHUCIIOCOOIeHHEeM. MeTKH ISl TIOCIIeAYIOIeH
pE3KU Ha TpyOax HAHOCSATCS KapaHAaIIoM MM MapkepoM. HemomycTuMo HaHeceHHe apaniH
WIM HAJIPE30B Ha MOBEPXHOCTH TPYObI BHE MECTa PE3KH.

5.8. TpyOGsl nomkHBI OBITh pPOBHO o0Ope3aHbl. Pe3ky TpyO cieayer MNpOU3BOIUTH
MeNIK03y0Oil HOKOBKOW MO METaJULy COTJAacHO pa3MeTke moja yrioMm 90° k ocu TpyObl, HE
JIOITyCKasi CMSITHsI TPYObl 1 00pa3oBaHus 3ayceHieB. KocnHa pe3a JI0JKHAa COOTBETCTBOBATH
3HAYCHUSM, YKa3aHHBIM B Tabmwume 6. /Iy ycTpaneHus 3ayCeHIIeB U OBaJIbHOCTH HEOOXOJMO
OCYILECTBIISATh O0PAaOOTKY M KAIHOPOBKY TOPIIOB U KOHILIOB TPYO C MOMOILBIO CHEIHATbHbIX
MHCTPYMEHTOB-KaJIMOpaTOpPOB.

Tabnumna 6 B Munnmmerpax
HapyxHb1il quametp TpyObt Kocwuna pe3a, He 6oree
6-18 2
22 -42 3
54,0-76,1 4
88,9 - 108,0 5

5.9. Pa3moTky OyXT HEOOXOIUMO OCYIIECTBISATH TaK, YTOObl MapKUpOBKa Ha TpyOax
Hax0JIUJIaCh HA OJTHOM 00Opa3yrolel MOBEPXHOCTU TPYOHI.

5.10. IIpoknmanky MenHbIX TpyO B TOMELIEHHM OCYLIECTBISIOT I0OCIE€ OKOHYAHUS
CTPOMTENBHBIX PabOT M YCTAaHOBKHU DIIEMEHTOB KPEIUICHHS, a MPH OTKPHITOH MPOKIAIKEe -
OKOHYaHUS M OT/IEJIOUYHBIX paboT.

5.11. JIns oOecnieyeHrss COOCHOCTH CBOOOHOTO KOHIIA TPYOBI C THE30M (PUTHHTA MPH UX
COEMHEHUH MOCPEACTBOM MalKu HEOOXOJUMO MOAOUPATh TPYObl U COCTUHHUTENbHbBIE YacTH
yTeM BBIOOPOYHOI'O KOHTPOJISI UX Pa3MepOB, YKa3aHHBIX B Ta0nuIie /.

Taonuma 7 B Munmnnmerpax
Jonycku Ha JwnamerpanbHbIii 330D
HapysxHblii 1uameTp TpyOb! Hapy>XHbIN BHYTPEHHUMN MAKCHMYM MEHEMYM
JUaAMETP JIUaAMETP
Ot 6 10 18 + 0,045 + 0,155 + 0,065 0,20 0,02
22 u 28 + 0,055 + 0,185 + 0,075 0,24 0,02
Ot 35 no 54 + 0,070 + 0,230 + 0,090 0,30 0,02




Jomycku Ha JnamerpanabHbIil 330D
Hapy)I(HBII/I JUaMEeTp prGLI HapyKHBIN BHYTPEHHUN MAKCHMYM MHHHMYM
JaMeTp JaMeTp
Ot 64,0 10 76,1 + 0,070 + 0,330 + 0,100 0,40 0,03

5.12. BbIOOPOYHBIM KOHTPOJIEM MIPOBEPSAIOTCS UIMHBI YYaCTKOB O] MAMKY U IOMYCKH Ha
HuX (Tabmuia 8).

Tabnuna 8 B mummmmerpax
Hapy>KHLIVI7I JUameTp Jluea ruesza Ly, JlmiHa 0XBaTHIBAEMOTO Tlonycx ua gy Ly, u L
METHOM TPYyOBI KoH1a L,

6,0 7 9 +1,2

8,0 8 10 +1,2

10,0 9 11 +1,.2

12,0 10 12 +14

15,0 12 14 +14

18,0 14 16 +14

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

76,1 36 38 +2,5

5.13. Tpokmangky Tpyd ciemyer BecTd Oe3 HaTsara. Bo m30exkaHue momagaHusi TPSI3H H
Mycopa B TpyObl CBOOOJHBIE WX KOHIBI HEOOXOAMMO 3aKpbIBaTh 3aritymikamu. He
JOTYCKAaIOTCS CIUTIOIIMBAHUS U TEPEIOMbI TPyOOIIPOBOAOB BO BpeMsi MoHTaxa. [Ipu cmsatuu
TpyOy clenyer BBIIPSAMHUTh W TPUAATH € HWIMHAPUYECKYI0 (OpPMY JACPEBSIHHBIM WIIH
PE3UHOBBIM MOJIOTKOM. Takyro ornepamuio AOMYCKAeTCsl OCYIIECTBIATh TOJBKO OJMH pa3 Ha
KOHKPETHOM Y4acTKe.

5.14. Mexay MeHbIMU TPYOOIIPOBOIaMH TOPsiUEH M XOJIOHOM BOJBI PACCTOSIHUE B CBETY
JIOJKHO ObITh He MeHee 50 MM (¢ yderom TonuuHbl u3oyisauuu). Ilpu nepeceuenun
TpyOONPOBOJOB PACCTOSTHUE MEXIY HUMHU JODKHO ObITh He MeHee 30 mm. TpyOonpoBojbl
XOJIOTHOM BOJIbI CleAYyeT MPOKJIAAbIBaTh HUXKE TPYyOONpPOBOJIOB TOPSIUEr0 BOJOCHAOKEHUS U
OTOTLJICHHUSL.

5.15. YcTpoiCTBO TEIIOM3OMSAIMKA Ha TPyOONpOBOJaX BOJOCHAOKEHHS W OTOIJICHUS
clieflyeT MPOU3BOAMNTH B IIOJTHOM COOTBETCTBUU C IPOEKTOM.

5.16. TToBopoTHI TPyOOTIPOBOJIOB CIIEAYET OCYIIECTBISATH C MPUMEHEHHUEM CTAaHJIAPTHBIX
YTOJILHUKOB U 3JIEMEHTOB THYThS (PUCYHOK 2).

d - Hapy>XHBIH AUAMETD
X - KpaTHOCTB pajlyca u3ruda

Pucynox 2.

CamocrosaTenbHbI M3rM0 MATKUX TpPyO HApY)KHOTro AuaMeTpa 10 22 MM MOXHO
OCYIIECTBIISITh BPYYHYIO C MHUHHMAJIBHO JOMYCTUMBIM pPaJMycOM H3rHda HEe MeHee  6-




KpPaTHOTO 3HAYCHHMsS HApY>KHOro auaMeTpa TpyOsl. M3rubanue mpu moMomu TUOOYHBIX
NpPYXUH, TPyOOrHOOB MPOBOAMTCS HPU COONIOJEHHMH MUHUMAIBHO IOMYCTHUMBIX PajnycoB
U3ru00B B COOTBETCTBUM € Tabuieit 9.

Tabnaumna 9 - MUHHMAJIBLHO 10MYCTUMbIE PaHYChl H3rH0a MeIHBIX TPYO NPH MOMOLIHU
HHCTPYMEHTOB 0e3 peIBapuTe/JbHOr0 CMIrYaero 0TAKUra Mecra u3ruda

B mmwummerpax

Panuyc
TpyOs! U3 Meau Kecrkocts  |[Iuamerp Cnoco0 rubku ruba
HewuzonmupoBanusie Msirkue <22 XooHas BpyYHYIO - HHCTPYMEHTOM Imin = 6 - 8d
Fmin =3-6 d
Monyteepmpie | <15 XoJoHAs ¥ C HATPEBOM - HHCTPYMEHTOM | Imin = 3,5d
Teepbie <18 Mmin=4 d
IonytBepmsie | > 22 XosoHas ¥ C HATPEBOM - HHCTPYMEHTOM | Imin =4 - 5d
U TBEP/IbIC
C HaHECeHHOI! B Msirkue <22 XoJ0aHas BPYYHYIO - HHCTPYMEHTOM min =6 - 8d
3aBOJICKUX YCIOBHSAX mn=5-5,5
H30IAIHeH d
[onyrBepnpie | <18 XoomHast - HHCTPYMEHTOM lmm =5-5,5
U TBEP/IbIC d

He nomyckaercst 3amsTHii, BOJIH U CKJIAaJOK Ha BHYTPEHHEW MO OTHOLIECHUIO K LEHTPY
u3ruda MmoBepXHOCTH TPYO.

XonoaHasi TuOKa MONYTBEPIBIX U TBEPABIX TPyO € pasMepamu HapyKHOIO TuaMeTpa
OONBIIMMH, YeM YKa3aHbl B TaOmmie 9, MOMycKaeTcs TOJIBKO IOCIe TMPEIBAPHUTEIHLHOTO
CMATYAIOIIETO OT)KMra MecTa u3ruba areTWIeHOBOW ropenkod npu t = 650 °C ¢
coOirofieHreM paanyca u3ruba He MeHee 4 BEJIMUUH pa3Mepa HapyKHOIo JuaMeTpa TpyOBbl.

5.17. [Inst cOOpKM MEAHBIX TPYO Mexkay coOOM M C COCAMHUTENbHBIMU YACTSIMU CIETyET
HCIIOJIB30BaTh COeIUHEHHs coracHo Tadmie 10.

Taomnuuma 10
Pa6ouee nasinenue, Mlla, B
Tun coenmenms Te];v([)nipl)a:(y:pa TpyOOIpoBOE L[HaMegi)oiv([) -
AL 6-28 MM | 35-54mm | s
MM
Msirkas naiika it Tpy0 auamerpom He 6osee 108 mm Jo 110 1,6 1,0 1,0
TBepaas maiika U CUCTEM BOJOCHA0KESHUS TOIBKO JIIIS o 110 1,6 1,0 1,0
Tpy0O auameTtpom ot 32 10 267 MM
3axxuMHOe (ITAHTOBOE) JUISI PEMOHTHBIX IIeJIel U 1711 CUCTEM 30 1,2 1,2 0,8
HeOoBIIOTO pa3mepa. [Ipyu CIONB30BaHUH C TIOTYTBEPIBIMHU 65 1,0 1,0 0,6
U TBEPABIMH TpyOamu TpeOyeT NeprHoANIecKOi IPOBEpKU 110 0,6 0,6 0,4
IIpeccoroe mist Tpy6d auamerpom 10 108 MM 65 2,5 1,6 1,6
110 2,5 1,0 1,0
Caapka, cBapKo-Tiaiika 1uist Tpy0 muamerpom cB. 108 MM Jo 110 Ipepbmaet TpeboBanmst CHull

* J1o 267 MM Ut TBEpJIOH MaKH.

5.18. KammmnspHyro maiiKy cleayeT BBIIOJHATh B TaKOH  TEXHOJOTMYECKOH
MOCIIe0BATEIbHOCTH:

- yIAIUTh 00pa30BaBIIKECs MPHU pe3Ke TPYObl 3ayCeHIIbl (IpaT);

- TIPOM3BECTH KATMOPOBKY CHAPYXKM TIAJAKOTO KOHIIA OJHOW TPYOBI M M3HYTPU pacTpyda
Jpyroii TpyOs! (pacTpyOHas MIeb - KaMWUIPHBINA 3a30p Y COOpaHHBIX TPYOHBIX JIEMEHTOB -
JOJDKHA HaxoquThes B mpeaenax 0,05 - 0,2 mm);

- OUUCTHUTH J10 OJecKa BHYTPEHHIOI OBEPXHOCTh PacTpy0da U HapYKHYIO TJIaJIKOr0 KOHIIA
CIaMBaeMbIX TPYO MEJIKOW HaXKJAuHOM MIKYpKON WJIM MHBIM IpeIHa3HaYeHHBIM ISl 3TON
LIEJIM MaTEPUAIIOM;

- TOKPBITH (DIIFOCOM HapYKHYIO MOBEPXHOCTh KOHIIA TPYObl Ha y4acTKE COTPSIKEHHS




TOHKHM CIJIOEM;

- COWICHUTH COEUHSIEMbIE AIEMEHTHI BPYUHYIO, JOMYCKAETCs UX B3aMMHOE BpaIllCHUE;

- B3SITh IPUIION B BUJE MPYTKa, HArPETh COCIUHSEMBIC YaCTH IJIAMEHEM OT TOPEJIKU JI0
pacriiaBlieHus] IPUMOS MIPU KacaHUM MPHUIIOEM PacTpyOHOU LIETH COSAMHEHHS M 3aIlOJHUTh
MI0JIy4a€MbIM PACIlJIaBOM PAaCTPYOHYIO I1IETIb;

- OXJIQJUTh €CTECTBEHHBIM ITyTEM COCIUHEHHE IO TEMIEpPaTypbl OKPY)KAIOLIEro BO3IAyXa
0e3 MPUII0KEHUSI MOHTAKHBIX HArPY30K;

- YIIATh OCTATKH (pIIroca ¢ mastHoro COeIMHEHUSI.

5.19. Ilpu mpoBeneHWH NasIBHBIX Pa0OT CIEAyeT HCIOIb30BaTh MPHUIIOM U (IIIOCH B
COOTBETCTBUH C PEKOMEHJIAIMSIMH 3aBOJOB-U3TOTOBUTEIICH.

He nomyckaercs mnpuMEHEHHE  CBUHIOBOCOJAEp)KAIMX  IPUIOEB B  CHUCTEMax
BojiocHaOkeHus. [Ipu coenquHEHHMM TBEpAOH MallKoW JIBYX MEIHBIX DJIEMEHTOB - MEAH C
MeZbI0 C TIOMOIIBIO MPUIIOEB, U3TOTOBIECHHBIX Ha OCHOBE Meau ¢ GocPopoM WM Menu C
dbocdopom u cepedbpom, Pitoc He mpumensieTcs. Ecnu cnauBaroTcs MExXIy cO00H 3IeMEHTBI
U3 Pa3HBIX CIUIABOB MEIU - Melb C OpOH30M WJIM Melb C JIaTyHbIO, BCErja HEoOXOAUMO
UCroib30BaTh Quitoc. Ilpyu HCMONB30BaHWKM TPUIIOCB C OOJBIIUM COJEpKAaHHEM cepedpa
Tak)ke He0OXOMMO BCEr/1a UCIOIb30BaHueE (PIIrOC-CPeCTB.

5.20. IlnaBrmeHWe NPUIIOS JOMYCKAETCS TPOU3BOJAUTH TA30BBIMH M AJIEKTPHUECKUMHU
HarpeBaTeNbHBIMU YCTPOICTBAMH TIPU YCIOBHM OOECIEUEHHUs TeMIlepaTypbl Harpena,
COOTBETCTBYIOIIEH cocTaBy npumnos (npunoxkenue E, Tabnuna E.1 - muist msrkoit naitku u E.2
- 1u1s TBepoi naiiku). CoequHeHne 0oJiee 4eM ABYX JIEMEHTOB CIIEAYeT MPOU3BOIUTh
OJTHOBPEMEHHO.

5.21. CoeauHeHue MEAHBIX TPYO CO CTaNbHBIMU TpPyOaMu, 3aMOPHO-PErYIHPYIONICH U
BOZIOPa300pPHON apMaTypoil BBITIONHSAETCS HAa pPE3b0E C HCIIOIB30BAHHEM CIEIHATBLHBIX
COEIMHUTENbHBIX YacTel. HaneceHue pe3nObl Ha MEeIHBIE TPYOBI HE I0IYCKAETCS.

5.22. CoOopka TpyO C COCOTUHUTEIBHBIMH YacTSIMH, WMCIOIIMMH HapYXHYIO pe3bOy,
OCYILIECTBIISIETCS. IO COMpPSITaéMbIM TOBEPXHOCTSM JeTaneil 0e3 YIUIOTHEHHUs pe3bOoBOi
raiiku. [y npucoenuHeHus TpyO K 9acTsM, UMEIOIIUM BHYTPEHHIOI pe3p0y, HEOOXO0IUMO
MCIOJIb30BATh HUIIIENb C YIUIOTHEHUEM pe3b00Boii yacTu ieHToi DYM.

5.23. [Naiika MeTHBIX TPYO U PUTHHTOB BCTHIK HE JIOTYCKACTCS.

5.24. VcnbiTaHWe CHUCTEMBI MPOU3BOAUTCS Cpa3y IOCIE OKOHYAHMS MOHTaXKa C LENbIO
yAQJIEHUs] OCTaTKOB (DIIFOCOB Ha BHYTPEHHEW MOBEPXHOCTH COeIMHEHHH. B cimydae ecnu
UCTIBITAHUE OTJIOXKEHO I10 BpPEMEHM, cpazy TMocie COOpKH CHCTEMbl MPOM3BOIUTCS
TEXHOJIOTUYECKass TpPOMBIBKA. [IpoTHBOMOKa3aHWid K WCIHOJB30BAHUIO TPOMBIBOUYHBIX
PacTBOPOB € coJiepkKaHUeM CBOOOHOro xjopa 10 200 Mr/a He uMeeTcs.

6. HCIIBITAHUE TPYBOITPOBO1OB

6.1. PexumMbpl M MOCIENOBATEIbHOCTh T'MJIPOCTATUYECKUX (THAPABIMYECKUX) HIIU
MaHOMETPHUYECKUX  (ITHEBMAaTHYECKMX) HCIBITAHUW  TpyOONpOBOJIOB  MPHUBEACHBI B
COOTBETCTBYIOIIUX HOPMATUBHBIX JOKYMEHTAX.

6.2. ITpu MONMOXKUTETHHON TeMIepaType OKPY)KaIOIIEeT0 BO3yXa BHYTPEHHHE CAaHUTAPHO-
TEXHUYECKUE CHCTEMbl, CMOHTHPOBAHHBIE C TPUMEHEHHEM MEIHBIX TpyO, IOJDKHBI
HCIBITHIBATHCS THPABINYECKUM ITyTEM.

6.3. Ilpmemka BHYTPEHHHUX CAHHTAPHO-TEXHMYECKHMX CHCTEM B  JKCIUTyaTalHio
IIPOU3BOJUTCS B COOTBETCTBUM C JEHCTBYIOIIMMHU npaBuiaamu. Ilpm 3TOM pomkeH
OCYILIECTBIATHCS MPEIBAPUTEIbHBIA BU3YalIbHBIH KOHTPOJIb HA COOTBETCTBHE TPEOOBaHUSIM
JAHHOT'O JOKYMEHTA, MPOEKTa U JIEHCTBYIOIIEW HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTALMU
BCEX CMOHTHUPOBAHHBIX TPYOOIPOBOIOB U MX OTJEIbHBIX 2JIEMEHTOB.

6.4. TunpaBnuueckoe HCIBITAaHHE TPYOONPOBOJOB, 33JENBIBAEMBIX B CTPOMTEIBHBIX
KOHCTPYKLHUSAX, HEOOX0AUMO MPOBOJIUTH /10 3aMOHOJIMYNBAHUS TPYO.

6.5. Cucrembl BOJIOCHA0XEHUS IO OKOHYAHMM HX MOHTa)a JIOJKHBI OBITH NPOMBITHI
BOJOM /10 BBIXOJa e€e 0e3 MeXaHMYEeCKHX B3Becell B TE€UEHHE BpPEMEHH, yKa3aHHOTO B



TEXHUUYECKOHN JoKyMeHTanuu. [I[poMBIBKa CHCTEM XO3SIICTBEHHO-TTUTHEBOTO BOJOCHA0KCHHUS
CUMTAETCS] 3aKOHYEHHOM MOCIE BBIX0/1a BOJBI, YAOBIETBOPSIONIEH TPeOOBAaHUSAM CAaHUTAPHBIX
HOPM.

6.6. Tlocie BBIMOJHEHUS MOHTa)Ka CUCTEMBI OTOILICHUS CIIEYET MPOBECTH €€ BU3YaTbHBIH
OCMOTpP U TMOCJIEYIOIllee HCIBITAaHWE HAa T€PMETUYHOCTh NpPU JABJICHHUU, IPEBBILIAIOIIEM
pabouee B 1,5 paza, Ho He menee 0,6 MIla, mpu NOCTOSHHOM TeMIiepaType BOJBI.

6.7. Ilpu moAroToBUTENBHBIX pPabOTaxX MEpel TUAPABIMYECKUM HCIBITAHHEM CHCTEMBI
HE00X0IUMO:

- OTKJIIOYUTH MpPEIOXpPaHUTEIbHbIEC KIIallaHbl, PETYJIMPOBOYHBIC KIIAallaHbl, TaTYUKU U Ap.,
€CJI JOMYCTUMOE JIaBJICHUE YKa3aHHOW apMaTypbl MCHbIIIEC BETHUYMNHBI IPOOHOTO JIABIICHHS;

- OTKJIIOYEHHBIC OHJIEMEHThl 3aMEHHMTh 3ariylIkaMd WM 3aloOpHBIMHU  KJIallaHAMU,
JIOMYCTHMOE JIaBJICHUE JIJIs1 KOTOPBIX OOJIbIIE BEIMYUHBI TPOOHOTO IaBIICHHS;

- MOJIKJIIOYUTh K CUCTEME MAaHOMETP ¢ TOYHOCThIO u3mepenus 0,01 MlITa.

6.8. CucreMy cienyer 3alOJHHUTH BOJON MEUICHHO TMPH OTKPBITHIX BO3IYXOCITYCKHBIX
yCTpoiicTBax BO U30ekaHue 00pa30BaHUs BO3IYIIHBIX TPOOOK.

6.9. I'mapaBiMyYecKue UCIIBITAHUS HEOOXOAMMO IMPOBOIUTH MIPH TOCTOSHHON TeMITepaType
B J[Ba JTara:

1-it stan - B Teyenue 30 MHUH JBaXIbl TOJHUMATH JABJIICHUE JO PACUCTHOW BEIMYMHBI
yepes kaxapie 10 mun. B mocnenyromue 30 MUH majeHue AaBICHUS B CUCTEME HE JIOJKHO
npessimath 0,06 MIla;

2-i sTan - B mocieayroue 2 4 najeHue IaBieHus (OT JaBJICHUS, JOCTUTHYTOro Ha 1-M
JTane) He T0JDKHO ObITh Oosbine, yem Ha 0,02 MI]a.

6.10. HcnopiTaHHyt0 TpyOONPOBOJIHYIO CHCTEMY CIEAyeT MepefaBaTh B SKCILTyaTalldi0 B
cootBercTBuu co CHull 3.01.04.

7. IKCINIYATAIIUA U PEMOHT

71. Cnecapu, IpOU3BOJAIINE IKCIUTyaTallUI0 U PEMOHT, JIOJIKHBI ObITh O3HAKOMJIEHBI C
0COOCHHOCTSIMHU 00pa0OTKH U TEXHOJIOTHEH COOPKU MEAHBIX TPYO.

72. B cimyuae MOBpEXIEHHS y4acTKa TPyOOIpOBOJga HEOOXOIUMO BBHIPE3aTh W 3aMEHHUTH
neGeKTHbI ydacTOK. 3aMeHa MpPOU3BOAMUTCS C IOMOINBIO OTpe3Ka MEIHOW TpyOsI
HEO0OXOIMMOM NIJIMHBI, COEIUHSAEMOro C TPyOONmpOBOAOM C MoMmollpio naiku. Ilpu 3amene
TpyO BO BpeMsl PEMOHTa HE JOIyCKAeTCsl yCTaHABJIMBATh TPYObl MeHbLIEro auamerpa. Ilpu
UCIOJIb30BAaHUN 3a)KUMHBIX (UTHUHTOB B OTCYTCTBHE CHELMAIBLHOTO OOOCHOBaHUS NpU
NEepBOil e BO3MOXKHOCTH HEOO0XOAMMO 3aMEHHTb COEAMHEHHUs Ha IpelyCMOTPEHHbIE
MIPOEKTOM.

73. Teuu B pa3beMHBIX COEAMHEHUSIX YCTPAHSIOTCS MOABEPTHIBAHMEM I'aeK MIIM 3aMEHOM
YIUIOTHUTEJIS.

74. He nomyckaercs MeXaHHYECKOE IOBPEXJIEHUE TpyO MpH MPOBEIEHUU APYIHX
PEMOHTHBIX paboT. B MecTax BO3MOXHOIO MOBPEXACHUS TpPyO HEOOXOIUMO CTaBUTh
OTPAKICHMUSL.

7.5. 1751 OUMCTKY Hapy>KHON MOBEPXHOCTHU CJEYET MPUMEHATh MaTepUall, UCKIIOYAOIH
MEXaHUYeCKHE MOBPEXKACHUS CTEHOK TPYO.

76. Tlpu 3amopakxnBaHUM BOJBI B CHCTEMaxX BOJOCHAOKEHHSI W OTOIUICHHS W3 MEIHBIX
TpyO clieyeT UMeTh B BUJTY, UTO TPYOBbI MU COCIMHEHUS BBIJIEPKHUBAIOT HE Ooiee:

3-X IHKIIOB - 1715 TPYO «M»;

2-X IUAKIIOB - 1St TPYO «I1T»;

1-ro nmkna - st Tpyo «Th».

He cnenyer nomyckaTh 3aMopaXMBaHHUsI BHYTPEHHUX CaHUTApHO-TEXHUYECKHX cUCTeM. B
cllyyae 3aMep3aHus Hajluuue NpoOOK B TpyOdax MOXKHO pacmo3HaTh IO MECTHOMY
pacmmpenuio TpyOsl. [IporpeBats TpyOy clieyeT TEIUIBIM BO3YXOM WJIM TOpsSUYEd BOJOM.
Kareropuuecku 3ampemniaercs HUCIOJb30BaTh OTKPBITOE IUIaMsi W OOCTYKHMBaTh TpyOy
MOJIOTKOM; JIOIyCKaeTcsl MCMOJb30BaHME WHAYKIMOHHBIX 3JIeKTpoHarpeBareineil. [Ipu



IIPUMEHEHHUH Ta30BOI0 HArpeBa HEAOIYCTUMO HENOCPEACTBEHHOE BO3JAEHCTBHUE OTKPBITOTO
1aMeH Ha TpyOsl. Ilpu mepBoil BOZMOXKHOCTH ciielyeT 3aMEHHUTh MOBPEKCHHBIM y4acTOK
TpyOompoBoIa.

7.7. Tlpm ocnmabieHun 3aAeTKU MEXKIy TpYyOOH ¥ THIB30H, MNPOXOIAIICH dYepes
CTPOUTENIbHbIE KOHCTPYKLIMU, HEOOXOAUMO €€ YIUIOTHUTh T€PMETUKOM.

78. B ciydae mepepplBa B JKCIUTyaTallid CHCTEM BOJONPOBOJA CIEAyeT H30eraTh
JUIUTENILHOTO 3aCTOsl BOJIbI B MeIHBIX TpyOax. Ilepen Bo3oOHOBIEHHMEM pabOTHl BOAOIPOBOJA
U3 MEIHBIX TPYO €ro cieayeT MPOMBITh NMUTHEBOW BOAOH /0 JOCTHXKEHHS CBOWCTB BOIHI,
pErIaMeHTUPYEMbIX CAaHUTAPHBIMU HOPMaMHU.

8 TPEBOBAHUS TEXHUKU BE3OITACHOCTH

8.1. IIpu mpou3zBoacTBE pabOT MO MOHTAXY BHYTPEHHHX CAHTEXHUUYECKUX CHCTEM 3JIaHUH
U3 MEIHBIX TPyO HEo0X0oauMo coOmronaTh TPeOOBAHUS TEXHHKH OE€30MaCHOCTH COTJIACHO
CHullI 12-04.

8.2. Mennble TpyOBI B IIpoIecce HKCILUTyaTallii M MOHTa)Ka HE BBLICISIIOT B OKPYKAIOIIYIO
Cpeay TOKCHYHBIX BEILECTB U HE OKA3bIBAIOT BPEIHOTO BO3ACHUCTBUS HAa OPraHU3M UeJIOBEKa
MPU  HEMOCPEICTBEHHOM KOHTakTe. Pabora ¢ HuMH He TpeOyeTr o0cCOOBIX Mep
IIPEJOCTOPOKHOCTH.

8.3. MoHTax TpyO OIKEH MPOBOIUTHCS MOCIIE OKOHYAHHS COOPKH METAIIOKOHCTPYKIIUH.

8.4. Ilpu BbIMONHEHUH PAOOT MO MOHTAXy M PEMOHTY CHCTEM BOJOCHAOKEHUS U
OTOIUIEHHS  pa3pellaercs  IO0JIb30BaTbCAd  TOJBKO  MCIPAaBHBIM ~ MHCTPYMEHTOM U
IPUCIIOCOOTIEHUAMHU C 00s3aTeNbHBIM COOJIIOJICHMEM YCIOBUH HX 3KCIUTyaTaluu. [ 'acuHble
KIIOYM JIOJDKHBI COOTBETCTBOBaTh pa3MepaM raek. ['yOku Kitouedl JIOJDKHBI  OBITH
napajyieIbHbIMA W HE  UMeTh TpeuuH U 3a0ouH. Creayer  IMOJIb30BaThCs
JMHAMOMETPUYECKIMH KITFOUYaMH.

['a3oBple KJIIOYM HE JOJDKHBI MMETh 3a3yOpuH M cOMTOM Haceuku. HarpeBarenbHble
YCTPOMCTBA M WX 3JIEMEHTHI Il MIPOM3BOCTBA MASUIBHBIX Pa0OT JOJKHBI COOTBETCTBOBATH
TpeOOBAaHUAM MPOU3BOJICTBA MAUKH.

8.5. Pabouee MecTo JODKHO OBITH JOCTATOYHO M PABHOMEPHO OCBEIIECHO, 0€3 CIICTISIIETO
BO3eHCTBUS Ha paloTtaronux ciecapedl. HampsbkeHue NepeHOCHBIX CBETUIBHMKOB — HE
JOJKHO TIpeBbIaTh 42 B. PydHol nepeHOCHOM CBETHIIBHUK JOKEH UMETh METaTTNYECKYIO
CETKY JIJIsl 3alllUTHI JIAMIIBI, YCTPOUCTBO JJIsl €T0 MO/ABECKU U IIUIAHTOBBIA MPOBO/ C BUJIKOM.

8.6. T'mapaBinyeckne WCIBITAaHUS BHYTPEHHHUX TpPyOOIIPOBOAHBIX CHCTEM CIEIyeT
IPOBOJIUTh B TNPHCYTCTBUM MacTepa WM MNpousBoautens pabor. Ciecapu, MpoBOAALINE
WCIBITaHUS, JOJKHBI HaXOIUTHCS B 0€30MacHBIX MECTaxX Ha CiIydail BHIOMBAHMSI 3ariylieK U
aBapui.

9. 3AIIUTA OT KOPPO3UH

91 He pgomyckaercss MpoOKJIaAblBaTh MeIHble TpyObl B TOMEIIEHHUSAX 3apsIKu
aKKyMYJIATOpPHBIX OaTapell WM WHBIX, TJ€ BO3MOXXHO HaBEJCHHE TOKOB, a TaKXe B
MOMEIICHUAX CO CpelJaMM, COAEpKAIMMU aMMOHUHN, HUTPUTHI WM CYIb(QHbI, HapUMeEp
KUBOTHOBoAUYecKne (epmpl, OoifHu. IIpu CKppITOM MOHTa)Xk€ MOJ IUTYKaTypKOW Wu3
M3BECTKOBOI'O pAcTBOpa MWJIM THIICAa AHTUKOPPO3MOHHAsA 3aluTa He TpedyeTcs, Kpome
MIPUMEHEHHUsI cMecell, coiepKaluxX 100aBKM aMMOHHUSI.

9.2. Ilpu sKcIuTyaTaliui MEIHBIX TPYO B arpecCUBHBIX Cpe/ax, B TOM YHUCIIE MPOJIOKEHHBIX
I0J1 3eMJIEH, CIIEAYET JOTOTHUTEIBHO IPUMEHSTH!

- AHTUKOPPO3MOHHYIO 3aIIMTYy, BBINOJIHEHHYIO B 3aBOJACKUX YCIOBUSAX, - IMOJMMEPHOE
MTOKPBITHE;

- QHTUKOPPO3MOHHYIO 3alllUTy CTHIKOB, BBINOJIHEHHYIO Ha MECTE MOCPEACTBOM KJIEEBOI'O
WM TEPMOYCAI0YHOTO TIOJUMEPHOTO MOKPBITHS.

9.3. PexomeHmyercst wu30eratb TIOCTOSHHOTO BO3JCWCTBUS BJIArM HA BHEIIHIOKO
MOBEPXHOCTh TpyOOnpoBoaa. B momernieHUsIX MOBBIMIEHHON BIaXHOCTH (OacceiiH, cayHa,
0aHsl) HEOOXOAMMO MPUHUMATh MEphl MO HM3OJSIIMM Takux TpyO. B 1r00bIx momerieHusx



HEeXeNaTeIbHO 00pa30BaHKe KOHCHCATa Ha TTOBEPXHOCTH TPYOOIPOBOIA.

Tabnuma 11

En. MuHuMaIbLHO MaxkcumansHo

ITokazarens
HU3MEPEHHUS JIOIYCTHMO JIOITYCTHMO

BotopoTHbIi MoOKa3aTelb pH 6,0 (pexomen. 7,5) 9,0 (pexomen. 8,5)
Xaopuast M/ - 350
O01mas )KeCTKOCTh MT - DKB/1 1,42 3,1
Coornomenne HCO3/ SO4 MI/1 1,0 -
Cynbdarsl MI/1 - 300
Hutpatsl MI/] - 45
CBOOO/IHBII YTIICKHUCIIBIN ra3 MI/I1 - 35
Kucnopon Mr/n - He konTponupyercs
HamaTsipu MI/1 - 2
Keneso (B pacTBope) MI/1 - 0,3
Mapraser (B pacTBope) MI/] - 0,1
Cynshuast - - HexxenarensHo
X110p cBOOOTHBIHI MI/1 - Hert orpannuenus

94. TluteeBas Boga NOJDKHA CcOOTBeTCTBOBAaTh TpeOoBanusMm CanlluH 2.1.4.1074 mpm
BennunHax PH ot 6,0 1o 9,5. Kpome sToro, B Bojie HE AOKHO OBITH M3JIMIIKA CBOOOTHOM
YTIIEKUCIIOTHI.

9.5. Ilpu BOIOMOATrOTOBKE [Isl CHUCTEM HUTHEBOTO BOJOCHAOKEHUS M3 MEIOHBIX TPYO
clenyeT KOHTPOJMPOBAaTh M OOECNeYrBaTh CIEAYIOIIME 3HAYEHUs IMapaMETPOB BOJIBI
(tabmura 11).

9.6. B cucremax BOmOCHAOXEHUs CIEAyeT M30EraTh PACIIONIOKCHHS TPYyOOIPOBOIOB U3
CTalid (32 HCKIIOUYEHUEM HEP)KaBEIOIIeH), allOMUHUSA, I[MHKA I[OCle MeIHbIX (1o
HaIPaBJICHUIO JIBMKCHHSI TIOTOKA BOJIBI) BO M30€kKaHUE MPEKIEBPEMEHHON KOPPO3UH NIEPBBIX.
B cnyuae ecnam ycraHOBKa M3AENUN W3 TaKUX METaUIOB HEOOXOAMMa IOCIE ydacTka C
MEIHBIMU TPyOaMu, TO HEOOXOUMO TPEIyCMOTPETh HATMYKME B TAKUX M3JCIUAX IMACCUBHBIX
aHOJIOB, HATIPUMED U3 MATrHHUSL.

9.7. B cucremax OTOIUICHHS CIIEAYeT COOIIOAATH CIIEAYIOIINE PaBUIIa:

- u30eraThb M3NMHUIIHETO (HEOOOCHOBAHHOTO) TIOMOJHEHUS 3aMKHYTHIX KOHTYPOB
TEIJIOHOCUTEJIEM, CO/IEPKALLUM KUCIIOPOJ;

- He0OX0AMMO 00eCIeUnTh COAepKAHUE KUCIOPOa B TEIUIOHOCUTENE HIKe BearnunHsl 0, 1
mr/n. Ilpum cucremMarnueckod TOANMUTKE TEIJIOHOCUTENSI KHUCIOPOJAOM PEKOMEHAYETCS
MPUMEHSITh THAPA3UH WIH CyTb(OUT HATPHUS,

- Mapbl MeNb-CTajb, MEIb-)KENe30, MEAb-IIMHK B CHCTEMax OTOIUJICHUS MOTYT BBI3BATh
mpo0OJIeMbl TOJTBKO MPH MOJAMUTKE TEIJIOHOCHUTENS KuciopoaoM. CrieayeT mpeaycMaTpuBaTh
MEpBI MO0 Pa3bEAUHEHUI0 TAKUX Map IMyTeM NPUMEHEHHUs TMEePEXOJHUKOB M3 OpPOH3BI WIIU
HeprKaBerollell ctanu. B cuctemax OTOIJIEHHUS U3 MEIHBIX TPYO 1ernecooOpa3Ho MpUMEHEHUE
OTOIUTENBHBIX MPUOOPOB U3 MEJIU, B TOM YHCIIe OMMETATNINYECKUX ATFOMUHUEBO-MEIHBIX.

9.8. He momyckaeTcsi MCHONB30BaHHE TPYOONPOBOJIHBIX CHCTEM M3 MEIU B KadecTBe
OCHOBHOTO 3a3€MJISIIOLIETO0 3JIEKTPoAa.

9.9. TexHomoruueckas TPOMBIBKA CHUCTEMBI C MENbI0 YyOAICHHUS OCTATKOB (uIroca,
BO3MOXKHO IOMNABLIETO B CUCTEMY, SIBIIsSIETCs oOs3aTenbHoM onepanuei. [Ipu ucnonbzoBanum
COBPEMEHHBIX BOJIOPACTBOPUMBIX (DIIFOCOB TaKyIO MPOMBIBKY CIIEyeT IPOBECTH HE MO3HEE 2
- 3 Mec. rocJie OKOHYaHUsI MOHTaXa. Y JaJieHHne 3ayceHna (rpara), 00pa3yromerocsi mpu peske
TpyO, sIBIsIETCS O00s3aTENbHBIM TpeOOBaHHWEM Jisi OOECIeYeHHUs CpoKa CIYXKObI MEIHBIX
CHCTEM.

9.10. OnTuUManbHBIMH ISl [ETeH JUIMTENFHOTO CPOKA CIYKOBI SIBISIOTCS BETUYHHBI
ckopoctu notoka ot 0,25 1o 0,5 M/c AJis cUCTeM OTOIUJICHHUSI U OKOJIO - B mpeaenax 1,5 - 2 m/c
JUTSL CHCTEM BOJJOCHA0KECHHSI.




[MPUJIOXEHUE A
(cnpasounoe)

KO93®@PUIHUEHTBI MECTHOT'O 'HAPABIMYECKOT'O COITPOTUBJIEHUSI
I'HYTBIX MEJHBIX TPYS U COEAUHUTEJIBHBIX YACTEU

Nem. o Heranu Cxemaruueckoe U300pakeHue aeTaien 3nasenme
) ko> durenTa
1 OrtBox ¢ paanuycoM 3akpyrieHus > 5d: 0,5
90°
45°
2 TpoiiHukH: Ha TPOXOJT 0,5
3 Ha oTBeTBIIeHHE 90° —— e 15
|
4 Ha ciausane 90° —- -— 1,5
5 Ha pa3ZeicHHe MMOTOKa r 3,0
6 KpecroBuna: Ha poxo/t T 2,0
7 Ha OTBETBIICHUE 3,0
I
8 Otctyn _/— 05
9 Ckoba f‘o\, 1,0
10 |BuesamHOe paciiMpeHue ———— 1,0
=] [= o
11  |Kamau 0,7




[NPMJIOXEHUE b
TABJUIBI 1JIA TPUBJINKEHHOI'O T'NIPABJIMYECKOI'O PACYHETA MEJIHBIX TPYBOIIPOBO/10OB

Tabnaunma b.1 - CucTeMa BHYTPEHHEro ropsiyero BoJ0CHA0KeHHs

HapyxHbIil TnaMeTp Ha TOJNIIUHY 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
0,02 0,25 | 17,9
0,04 0,5 64,7 0,3 17,1
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 0,9 134 06 | 462 | 0,38 | 149
0,14 1,78 | 702 | 1,06 | 180 0,7 618 | 0,45 | 19,8 | 0,26 53
0,16 2,04 | 908 1,2 232 0,8 796 | 05 255 | 03 6,8
0,18 2,29 | 1141 | 136 | 291 0,9 99,5 | 0,57 | 31,8 | 0,31 8,4 0,26 2,7
0,2 2,55 | 1340 | 15 356 1,0 122 | 0,64 | 388 | 0,38 | 10,2 | 0,24 | 3,3
0,22 28 | 1685 | 166 | 427 | 1,09 | 146 0,7 464 | 041 | 122 | 0,26 | 39
0,24 3,06 | 1996 | 18 505 1,2 172 | 0,76 | 54,7 | 045 | 144 | 029 | 4,6
0,26 1,96 | 590 1,3 201 | 0,83 | 63,7 | 0,49 | 16,7 | 0,31 | 53
0,28 2,11 | 681 1,4 232 | 0,89 | 733 | 0,53 | 19,2 | 0,34 6,1
0,3 2,26 | 778 15 264 1,0 836 | 0,57 | 219 | 0,36 70 | 0,25 2,8
0,32 2,41 | 882 1,6 299 | 1,02 | 946 | 06 24,7 | 0,38 7,9 0,27 3.2
0,34 2,56 | 992 1,7 336 | 1,08 | 106 | 0,64 | 27,7 0,4 8,8 0,28 3,6
0,36 2,71 | 1108 | 18 375 | 1,15 | 118 | 0,68 | 30,9 | 0,43 9,8 0,3 4,0
0,38 286 | 1231 | 19 417 | 121 | 131 | 0,72 | 342 | 0,46 | 10,9 | 0,32 4,4
0,4 3,02 | 1360 | 2,0 460 | 127 | 145 | 0,75 | 37,7 | 0,48 | 119 | 0,34 4,8
0,46 2,3 603 | 1,46 | 189 | 10,87 | 49,2 | 055 | 155 | 0,39 6,3
0,52 259 | 765 | 166 | 240 | 098 | 62,1 | 0,62 | 19,6 | 0,44 7,9 0,25 | 2,05
0,58 2,9 945 | 185 | 29 | 109 | 765 0,7 24,1 | 0,49 9,7 0,28 2,5
0,62 3,09 | 1076 | 197 | 337 | 1,17 | 8,0 | 0,74 | 27,3 | 052 | 11,0 0,3 2,8
0,7 223 | 426 | 132 | 110 | 0,84 | 344 | 059 | 138 | 0,34 3,6 0,25 1,6
0,78 2,48 | 525 | 147 | 135 | 093 | 423 | 0,65 | 170 | 0,38 44 | 0,28 1,9
0,86 2,74 | 635 | 162 | 163 | 1,03 | 510 | 0,72 | 204 | 0,42 52 0,3 2,3
0,94 299 | 754 | 177 | 193 | 118 | 604 | 0,79 | 242 | 0,46 6,2 0,33 2,7




Hapy>xHblil AuaMeTp Ha TONIUHY CTEHKU TPYOBI, MM

q, n/c 12«1 15x1 18x1 221 28x1 35x1,2 42+1,5 54x1,5 642 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
0,96 3,06 | 786 1,8 201 1,15 | 62,9 0,8 252 0,47 | 6,45 | 0,34 2,8 0,24 1,2
1,08 2,04 | 253 | 1,29 | 78,8 0,9 31,5 | 0,53 8,1 0,38 3,6 0,27 15
1,2 2,26 | 310 144 | 96,4 1,0 38,5 | 0,59 9,8 0,42 4,3 0,3 1,8
1,32 2,49 | 373 1,58 116 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 54,5 0,7 13,9 0,5 6,1 0,36 2,6
1,56 2,94 | 515 1,87 160 1,3 63,6 | 0,76 | 16,2 | 0,55 7,1 0,36 3,0
1,6 3,02 541 1,92 168 | 1,34 | 66,7 | 0,78 | 17,0 | 0,57 7,4 0,4 3,2
1,7 2,4 202 | 1,17 | 80,1 | 0,86 | 20,1 | 0,62 8,9 0,11 3,8
2,08 249 | 279 | 1,74 110 1,02 | 28,0 | 0,74 | 12,3 | 0,52 52
2,24 2,68 | 322 | 1,88 127 1,1 322 | 0,79 | 141 | 0,56 6,0
2,4 2,88 | 368 | 2,01 146 1,18 | 36,8 | 0,85 | 16,1 0,6 6,8
2,56 3,07 | 417 | 2,14 165 125 | 416 | 091 | 18,2 | 0,65 7,7
2,72 2,28 185 1,33 | 46,7 | 0,96 | 20,4 | 0,69 8,6
2,88 2,41 | 207 141 | 52,2 | 1,02 | 22,7 | 0,73 9,6
3,04 255 | 230,1| 1,49 | 579 | 1,08 | 252 | 0,77 | 10,6
3,2 2,68 | 254 157 | 639 | 1,13 | 27,8 0,8 11,7
3,36 2,81 | 279 165 | 70,2 | 1,19 | 305 | 0,85 | 12,9
3,52 2,95 | 306 1,72 | 76,7 | 1,25 | 334 | 0,89 | 14,1
3,68 3,08 | 333 1,8 83,6 1,3 36,4 | 0,93 | 15,3
3,88 1,9 926 | 1,37 | 40,2 | 0,98 | 16,9
4,08 1,99 102 144 | 443 | 1,03 | 18,6
4,28 2,1 112 15 48,6 | 1,08 | 20,4
4,48 2,2 122 | 1,59 | 53,1 | 1,13 | 22,3
4,68 2,3 133 | 1,66 | 57,7 | 1,18 | 24,2
4,88 2,4 144 | 1,73 | 62,5 | 1,23 | 26,3
5,08 2,5 156 1,8 676 | 1,28 | 28,4
5,28 2,6 168 | 1,87 | 728 | 1,33 | 30,5
5,48 2,7 180 | 1,94 | 781 | 1,38 | 32,8
5,68 2,8 193 | 2,01 | 838 | 143 | 351
5,88 2,9 207 | 2,08 | 89,6 | 1,48 | 37,6
6,08 3,0 221 | 2,15 | 95,6 | 1,53 | 40,0
6,32 2,24 103 159 | 431




Hapy>xHblil AuaMeTp Ha TONIUHY CTEHKU TPYOBI, MM

q, n/c 12«1 15x1 18x1 221 28x1 35x1,2 42+1,5 54x1,5 642 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
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 2,6 135 1,83 | 56,6
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 2,92 172 2,14 | 76,0
8,70 3,08 192 2,2 80,3
9,28 2,3 90,5
9,56 2,4 95,9
9,84 2,5 101
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
11,52 2,9 138
11,80 2,97 | 144
12,08 3,04 | 151
Taonuna 5.2 - Cucrema oTonjieHus
HapyxHpIll AaMeTp Ha TOIMIMIUHY CTEHKH TPYOBI, MM
g, n/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 642 76x2,5
Vv AP \Y AP \Y AP \Y AP \Y AP \Y, AP \Y AP \Y 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 0,5 626 0,3 164
216 0,26 135 | 0,45 | 350 0,3 122
288 1,02 281 0,6 61 0,4 209 | 0,25 67
432 1,53 512 0,9 121 0,6 448 | 0,38 144
504 1,78 690 1,06 176 0,7 601 | 0,45 192 | 0,26 51




HapyxHb1ii inaMeTp Ha TOJNIINMHY CTEHKH TPYObI, MM

g, n/c 12«1 15x1 18x1 22x1 28x1 35x1,2 42+1,5 54x1,5 642 76%2,5
Vv AP Vv AP Vv AP \ AP \ AP \ 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

576 2,64 | 894 1,2 227 0,8 775 0,5 247 0,3 65

648 1,36 | 285 0,9 971 | 0,57 | 309 | 0,34 81

720 15 349 1,0 119 | 0,64 | 377 | 0,38 99

792 1,65 | 420 | 1,09 143 0,7 452 | 0,41 118 | 0,26 38

864 1,8 497 | 1,19 169 | 0,76 | 533 | 0,45 139 | 0,29 44

936 1,96 | 580 | 1,29 197 | 0,83 621 | 0,49 162 | 0,31 52

1008 2,11 | 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 1,59 294 | 1,02 | 924 0,6 240 | 0,38 76 0,27 31

1224 1,69 330 | 1,08 104 | 0,64 270 0,4 85 0,28 34

1296 1,79 369 1,15 116 | 0,68 301 | 0,43 95 0,3 38

1368 189 | 410 | 1,21 129 | 0,72 333 | 0,46 105 | 0,32 42

1440 1,99 | 452 1,27 142 | 0,75 367 | 0,48 116 0,34 47

1512 2,09 | 497 1,34 156 | 0,79 403 0,5 127 0,35 51

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

1800 1,59 218 | 0,94 | 563 0,6 177 | 0,42 71

1944 1,72 253 1,02 653 | 0,65 205 | 0,45 82 0,26 21

1088 1,85 291 1,09 748 0,7 235 | 0,49 94 0,28 24

2232 1,97 331 1,17 | 851 | 0,74 266 | 0,52 107 0,3 27

2376 2,1 374 | 1,24 | 959 | 0,79 300 | 0,55 120 | 0,32 31

2592 1,36 113 | 0,86 354 0,6 142 0,35 36 0,25 16

3240 1,7 175 | 1,08 | 543 0,75 217 | 0,44 55 0,32 24

3456 1,8 198 | 1,15 | 615 0,8 245 | 0,47 63 0,34 28

3600 1,92 222 | 1,22 | 691 0,85 276 0,5 70 0,36 31 0,26 13

3888 2,04 248 | 1,29 | 772 0,9 307 | 0,53 78 0,38 34 0,27 15

4176 1,39 | 885 | 0,97 | 352 | 0,57 90 0,41 39 0,29 17

4464 1,49 101 1,04 | 401 0,6 102 | 0,44 45 0,31 19

4752 1,58 113 1,1 452 | 0,65 115 | 0,48 50 0,33 21

5616 1,87 157 1,3 623 | 0,76 158 | 0,55 69 0,39 29

5904 1,97 173 1,37 686 0,8 173 | 0,58 76 0,41 32

6192 2,06 190 1,44 752 | 0,84 190 0,6 83 0,43 35

6624 1,54 | 856 0,9 216 | 0,65 94 0,46 40




Hapy»Hblii iuaMeTp Ha TOJNIIUHY CTEHKH TPYObI, MM
g, n/c 12«1 15x1 18x1 22x1 28x1 35x1,2 42+1,5 54x1,5 642 76%2,5
Vv AP Vv AP Vv AP \ AP \ AP \ 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
7056 1,64 967 | 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 1,94 134 | 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
10512 1,43 525 1,03 228 | 0,74 97
11232 1,52 597 11 259 | 0,79 110
11952 1,63 673 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 1,92 928 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 1,83 684 1,3 288
19512 1,92 752 1,37 317
20448 2,01 824 | 1,44 347
22572 1,59 426
23904 1,68 469
25056 1,76 514
26208 1,84 560
27360 1,92 609
28512 2,00 600

IIpumeganue - B radmuue - V B M/c,P B [Ta/Mm.




[MPUJIOXEHUME B
(cnpasounoe)

HOMOI'PAMMBI JJIA ITIPUBJIMKEHHOT'O I'MAPABJIMYECKOI'O PACYHETA
MEJHBIX TPYBOITPOBOJAOB

0.7 — d,
- - 76,1
0.5 —
T V S = — 64
i 6 _-: — 54
= 4 —
0.1 = 2 — T
—
0,07— ~
0,05— W [ —
= L0 — = L= 3%
0.03— 075— > 06—
0.4-:
0,2—
0,01 ™~
- — 0, =t s — 2
0,007— 0,25 B 2
0,005 — — 18
= d, — HapyXKibiit IHaMeTp TpyO, MM;
0.003 = g — pacxoa soast, n/c;
V — cKopocTs, M/c; 15
1/, — norepun mancpa Ha TpeMue no inHe Tpybonpososa
0.001—- - 12

Pucynok B.1. - Cuctema X0JIOJHOTO BOJOCHAOKEHUSI
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di - HapyXHBII THaAMeTp TPYO, MM;
G - cekyHaHAs Macca TeIJIOHOCUTEIIs, KI/c;
V - ckopoctb, M/cyAP - motepu nasmeHus, k[1a/m

Pucynok B.2. - Cuctema OTOIICHUS

[MPUJIOXEHUE I
(cnpagounoe)

METOJIUKA PACUETA PACCTOSSTHUI MEXKY OIIOPAMUA
I'OPU30HTAJIBHBIX TPYBOITPOBO/10OB

Paccrostnie Mexay rOpu30HTaIBHBIMU OTIOPaMHU CJIEYET ONPEENSTh 110 popMyJiam,
YUUTHIBAIOIINM:
JONMYCTHMOE 3HauCHHE MPOruda Kak abCOTFOTHON BeTMUUHBI f

Lt > 0,472 (384 AE f)” D**, (T'.1)

rae E - Momyne ynpyroctu menu, lla;
D - napyxHbIil TuameTp TpyOsl, M;

® =0,25;
YacTHU Hapy>KHOIro JuamMeTpa My
Lip) > 0,472 (384 AE m1)” D**; T'.2)
YacTH MIpOoJIETA M2
Liw > 0,366(384 AE my)" D%, (I'.3)



v=0,33;

JIOITYCTUMOE HanpspKEHUE B CTEHKE TPYOBI JIMOO MPOYHOCTh COSIMHEHHSI, HAXOIAIIETOCs
MEXIy OIIOPAMHU, Ha PACTSKEHUE C

2m
L > 0,314|:12AD[O' - %BH

2 , Ir.4)
rne P - BHyTpeHHee AaBieHue B TpyOonposoe, [1a;
A K
Ko/w +Kgs Ir.5)

/1€ Au ¥ Ag - YICIBHBINA BEC MEIIU U BOJIBI, H/MS, COOTBETCTBEHHO;

K1, K2, K3 - ko3 duuueHTsl, npuHUMaeMble 1o rpadukam (pucyHok I.1) B 3aBUCMMOCTH
oT Benu4uHbl n, obOpatHoi SDR TpyObl (OTHOIIEHHWE HApPY)KHOTO JaUaMeTpa K TOJIIIUHE
CTEHKH).

CrnenyeT mpyUHHMATh B 3aBUCHMOCTH OT BHJA MPOKIIAIKU TPYyOOMPOBOIOB (CKPBITAs WU
otkpeitas) 3Hadenus f =25 - 10 mm, my = 0,02 - 0,1 u m2 = 0,001 - 0,01, a - 20 - 30 %
MPOYHOCTH MEIHW, W3 KOTOPOW H3TOTOBIEHBI TpyOwl, MO0 50 - 60 % mnpodHOCTH Ha
pacTshHKeHHe KOHKPETHOTO BUJIa COSAMHEHUS (ITasHOT0, KOMIIPECCHOHHOTO, pe3b00BOT0).
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Pucynok I'.1. - I'paduxu qis onpeaenenust kodpunuentoB K1, Kz, u K3 B 3aBucuMocTH OT N
(OTHOIIEHUS TONIIMHBI CTEHKU K HAPY)KHOMY JAUAMETPy TPYObI)

[MPUJIOXEHUE ]
(cnpasounoe)

KOMITIEHCAIIAA TEMIIEPATYPHBIX TUHEWHBIX JTE®OPMALIAI
TPYBOIIPOBOAOB

Komnencanus TemneparypHbIX naedopMmanuu y4acTKOB TpPyOOIpPOBOJa MOKET ObITh
OCYyILIECTBJIEHA 3a CYET CAaMOKOMIIEHCAllMM IIPM  COOTBETCTBYIOIIEH  pacCTaHOBKE
HEMOJIBW)KHBIX M CKOJIB3SIIUX OTIOP.

Pacuer xommeHcupyromeit cnocobnoctu II-o0pasHbix u  [-00pa3HBIX 3J1€MEHTOB
TpyOOIPOBOIOB MPOU3BOAUTCS 110 (hopmysie (pucyHok J1.1)
Lk = A dnAI , (I[l)
rae L - BBUIET KOMIIEHCATOPA, M;

Al - nuHeitHas nedopManus ydacTka TpyoonpoBoaa Mpu H3MEHESHUH TEMITEPaTypPhI
BO3/1yXa IMPU MOHTAXE U SKCIUTyaTalluu, M;

A - xoopdunueHT ynpyroctu 1pyo, 4 = 33.
Jliist TpyO B MSITKOM, TIOJTYTBEPAOM U TBEPJIOM COCTOSIHHSIX JIMHEHHAas aedopmariust

omnpezensercs no popmyie
Al = LAt (11-2)

rae L - qmuna nepopmupyemoro ydacTka TpyOoonmpoBoaa IMpH TeMIIepaType MOHTaXa, M;

At - mepenaz TemnepaTyp MEX]y TEMIIEpaTypoi Bo3yxa B IOMEIIEHUH TP MOHTaXe
u ’kcrutyatauuy, °C (K);

o - KO3 OUIMEHT JTMHEWHOTO PaCIIMPEHUS MEJIH, PaBHBII 17-10°, 1 /°C (1/K).

\

L _ He menee 16r

X

b
L, K
s
K\‘J
s
/I‘I

a - 0TBOJI00OPA3HBIX; 6 - KPYTOBBIX; 6 - [1-00pa3HbIX

Pucynox /I.1. - PacueTHble CXEMBI THYTBIX KOMIIEHCATOPOB



[MPUJIOXEHUE E
(cnpasounoe)

TEMIIEPATYPBI TIAUKHA
Taonuua E.1

Cocras npumnost Temneparypa masnenus npuros, °C

97 % Sn 200 - 240
3% Cu

95 % Sn 200 - 250
5% Ag

Tab6nuua E.2

Cocra npurmost Temneparypa riasnenus npumnosi, °C Temneparypa naiiku, °C

45 % Ag 640 - 680 670
27 % Cu
3% Sn

25 % Zn

44 % Ag 680 - 740 730
30 % Cu
26 % Zn

34 % Ag 630 - 730 710
36 % Cu
3% Sn

27 % Zn

2% Ag 650 - 810 710
6%P
92 % Cu

6%P 710 - 880 730
94 % Cu

[Taiika Mmeab-MeIb BO3MOXKHA 0€3 ¢utroca, a i Ak Meb-JIaTyHb WM MEIb-OpoH3a
HE00X0IMMO MPUMEHSTH (IIIOC.

[MPUJIOXEHUME XK
(cnpasounoe)

BUBJ/INOI'PA®USA

[1] TY 48-0808-47-96 TpyObI MeIHbBIE BOIOIIPOBOTHBIC

[2] TY 184450-106-043-98 TpyOb! MeaHbIe 7151 TPYOOIIPOBOIOB

[3] TV 184450-106-044-98 ®dutnury (COeTUHUTEIBHBIC YACTH) U3 MEH JUTS COSAMHEHUS
TpyOOIPOBOJOB METOAOM KaNMUISIPHON MaiKu

KittoueBbie cioBa: MpoeKTUPOBAaHUE, MOHTAXK, CUCTEMbI BHYTPEHHUE, TPYObl MEIHBIE,
ropsiuee U XOJIOJHOE BOJOCHA0KEHUE, OTOIICHHE, 3/1aHUE.




