






























































































3.1 .5 Csapo'-IHble Mareplt18Ilbl AOn>KHbl npoeep.s:!TbCfl Ha COOTB8TCTBLt1e 

ceprlt1clJLt1KaraM Lt1 H,Q, no,D,eepraTbC51 ceapo4HbiM 1.1CnbJT8Hlt1.s:IM npL-1 co6niO,D,eHLt1Lt1 

pe)!{Lt1MOB ceapKL-1, ycraHoe.neHHbiX H.O,, n1.16o nplt1H.s:!TbJX e npolt13BOACTBeHHbJX 

ycnOBLt1.s:!X. npl-1 CB8pKe KOHTp0111!1pyiOT cp0pMlt1pOB3Hlt1e WBa, cnnOWHOCTb, ero YA8PHYIO 

Bfi3KOCTb nplt1 yCTaHOBI19HHOJi1 TeMneparype 1!1CnbiT8Hii1H. ,lJ,onycKaeTCfl npm-13BOA1t1Tb 

csapo'-IHbJe 1!1CnbJT8Hii1fl np111 1!13ror oeneHLt1111 nepsbJX Aeraner.IJ. 

3.1.6 np111 np1!18M04HOM KOHTp0118 nposep.s:!eTC.s:l COOTBeTCTBL-18 K8>1<,D,OH ,D,8T8Illi1 

,D,aHHbiM T8XHit148CKit1M Tpe60B8Hlt1.s:IM. 01..18HK8 npOLt13BO,lJ,Lt1TC.s:l no pe3yilbT8T8M np1!18MO­

C,D,aT04HbiX, Tl!1nOBbiX Lt1 nep1!10ALt1'-18CKLt1X Lt1CnbiT8H1!1H . nplt1eMJ<Y ,D,eTaJler.IJ HOMLt1H8IlbHb1Mio1 

A1113MerpaMLt1 or DN 50 AO ON 450 npolt13BOAfiT napTLt1fiMLt1, a nplt1eMJ<Y ,D,era.ner.IJ 

HOMI!1Ha.nbHbiMLt1 Alr18MerpaMio1 or DN 500 Lt1 6onee = nowry'-IHO Ka>K,D,or.IJ Aeranlr1 . 

3.1.7 napTlt1fl AOI1)!{H8 COCTOfiTb 1!13 ,0,8T8118H OAHOfO nmopa3M6pa, 

lr13roros.neHHbJX lr13 cra.n111 OAHOLIJ rpyn nbl 1.1 l<flacca npo'-IHOCTL-1 . Konlt1Yecreo ,Qeraner.IJ s 

napT1r1J..1 B 38BJ..1Clt1MOCTJ..1 OT ,D,Ir18Merpa He ,D,O.n>KHO npeBblW8Tb c.ne,D,YIOL1.11!1X 3H84eHJ..1t1 : 

1500 wryK Ail.s:l ,Qeraneli1 HOMJ..1HanbHbJM ,QJ..1aMerpoM ,qo ON 100 BKn10'-llt1TenbHo; 

1 000 wryK Aeranell! HOMLt1HanbHbJMLt1 Alr1aMerpaMLt1 or ON 125 AO ON 200; 

500 wryK ,Q.nfl ,D,era.ner.IJ HOMir1Ha.nbHbJMJ..1 Alr18MerpaMI!1 ON 250, ON 300 ; 

150 wryK ,Qeraner.IJ HOMJ..1HanbHbJMJ..1 .qlr1aMerpaMJ..1 ON 350, DN 400; 

100 WTYK AilR ,o,eraneH HOMJ..1HaJ1bHbiM ,o,lllaMerpoM ON 450. 

3.2 np1!18MO-C,D,8T04Hbl8 1!1CnbJT8HJ..1fl 

3.2.1 npl-1 nplt19MO-C,Q8TO'-IHbiX J..1CnbJT8Hlt1.s:IX nposepRIOT COOTB9TCTBit16 ,Q8Tanel/l 

TeXHii14ecKii1M Tpe6osaHLt1RM TexHitJYecKLt1X ycnos111Vi 3a lr1CKn104eHII1eM 

npoBeASHJ..1fl M8X8HJ..1'-18CKJ..1X J..1CnbJT8HI!1L7J, KOpp03J..10HHbiX J..1CnbJT8HJ..1H, 

Mlr1Kp01r1CCI19,QOB8HJ..1fl 111 rlr1,Qp8BI1111'-19CKJ..1X lr1CnbiT8HII1H. 

3.2.2 np1r1 nplr18MO-CA8T04HbiX 1!1CnbJT8Hit151X npOBO,lJ,fiT KOHTpO.nb 

reoMeTp1114eCKir1X napaMerpoe Ka>K,D,ot1 ,D,era.nli1 HOMI!1Ha.nbHbJMir1 A111aMerpaMII1 or ON 500 

111 1 % ,lJ,8Ta.ner.IJ OT napT1r1J..1 (HO He MeHee n.s:ITJ..1 WTYK) ,QeTaner.IJ HOM1!1H8IlbHbiM 

A1118MeTpOM AO DN 450 BKI110'-Ilt1T9IlbHO. nplt1 3TOM BII13Y8IlbHblt1 KOHTpO.nb noeepXHOCTJ..1, 

XitJMII148CKII1LiJ 8H8JH13, Hepa3pyW810L1.1J..1H KOHTpO.nb OAHJ..1M 111Illr1 H8CKOilbKII1MJ..1 

cp1!13J..1'-18CKI!1MJ..1 M8TO,Q8MJ..1 (ynbTp83BYKOBOH, pa,Qlt1orpacplt14eCK1!1ili, BLt1Xp8TOKOBblt1), 

K8nii1IlilflpHbiH KOHTpOilb KpOMOK npoBOART A11R K8>K,LJ,OC1 A8T8Illr1. 

3.3 nep1110,D,Iii48CKJ..18 J..1CnbJT8HJ..1fl 

3.3.1 neplt10,QII1'-19CKLt19 Lt1CnbiT8Hlt1fl npOBOAfiT O,QJ..1H pa3 B ro,Q Ailfl nOATBep>Kp,eHJ..1fl 

nucm 
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CT86Lt1IlbHOCTLt1 T8XHO.nOrLt14eCI<OrO npOL.lecca Ha A8T8IlfiX, npOW8AWLt1X npLt18MO­

CA8TOI..!Hble Lt1CnbiT8HLt1fl C npOB8,D,8HLt18M MeXaHit14eCKit1X 1.1CnbiT8HLt1VJ, 

MLt!KpoLt~ccne,D,oeaHLtlfl, rLt1,D,paa.nLt14ecKLt1X Lt1CnbiTaH1!1VI, a ra101<e Koppo3Lt10HHbiX 

Lt1CnbiT8HLt1VJ. 

3.3.2 PeJy.nbTaTbl nepLt10ALt11..fecKLt1X Lt~cnbtTaHLt!VI pacnpocrpaHfliOTC~ Ha 

C08ALt1HLt1T8IlbHbl8 A8T8I1Lt1 Tpy6onpOBO,D,OB O,D,HOrO TLtlna , lt1Me10UJ,I.1e 0AI.1H8KOBble C 

lt1CnbiTblsaeMbiMLt1 coeALt!HLt!Te.nbHble ,D,eranL-1 rpy5onpoao,o,oe K.nacc npo4HOCTI!1, r-pynny 

M9TepLt18IlbHOrO Lt1CnOI1H8HLt1fl, rpynny TOil~Lt!H CT8HOK1 Lt13rDTOBilfi8Mbl8 no O,D,HOMY 

TeXHOilOrlt149CKOMY np04eccy, HO 1.1Me10UJ,It1e pa3Hble ALt18MeTpb1 (AI1fl TpOVIHLt!KOB -

pa3Hbllii ,D,Lt18M8Tp Marvtcrpa.nLtl TpOHHLt1K8 Lt1 OTB8TBI18HLt1fl). 

3.3.3 VlcnbiT8HLt1fl npOBOAfiTCfl ,D,Ilfl CI18AY10ll.llt1X rpynn TOilll.lvtH CTeHOK: 

- AO 1 0 MM BKiltOYLt1T8IlbHO; 

- CBbiWe 10 AO 20 MM BKI11041!1Te!1bHO; 

3.3.4 

CBbiWe 20 AO 28 MM BKI1104Lt1T8IlbHO; 

C8biW8 28 MM. 

Pe3ynbTaTbl nepVIO.QV14ecKit1X lt1CnbiTaHI!IIii ,o,eranelii Vl3 cra.n111 rpynn 3 1t1 4 

AonycKaeTcfl pacnpocrpaHf!Tb Ha AeranLtl L-13 cranLtl rpynn 1 Lt1 2. 

3.3.5 Peayi1bT9Tbl Koppo3Lt10HHbiX Lt!CnbiTaHvtVI pacnpocrpaHfltoTCfl Ha 

C08,D,Lt1HLt1T8IlbHble A8T8I1Lt1 Tpy6onpOBO,D,OB O,D,HOrO TLtlna , Lt1M810Ll..IV1e O,D,Lt1H8KOBblVJ C 

Lt!CnbiTbiBaeMblML-1 coe,D,Lt!HLt!Te.nbHble ,o,eranL-1 rpy5onpoeo,o,oa Knacc npo4HOCTLt1, rpynny 

M8TepLt18IlbHOro Lt!CnO.nHeHLtlfl Lt1 Lt13rDT8BI1Lt1B86Mble no OJJ.HOMY T6XHOI10rLt1Y8CKOMY 

npol.leccy. 

3.3.6 npL-1 nony4eHLt1Lt1 Hey,D,OBI18TBOpLt1T8IlbHblX pe3yilbT8TOB Lt1CnbiT8HLt1VJ XOTfl 

6bl OAHOVJ A8T8I1Lt1 AOil>KHO npOBOALt!TbCfl Lt1CnbiT8HLt1e Ha YAB08HHOM KOI1Lt1Y8CTBe 

o6p93l.lOB. B 3TOM cnyYae AonycKaeTcfl npoLt13BOALt1Tb nposepKy B cot<pall.leHHOM 

o6beMe, Hoc o6f!3are.nbHbiM nposeAeHIIIeM V1CnbJTaH1!11ii no napaMerpaM c 

HecooraercraLtl.fiML-1. Peay.nbTaTbl Lt!CnbJTaHLtlfl YABOeHHoro KOIILt!Yecrea o6pa3l.lOB 

fiBilfiiOTCfl OKOHY8T8IlbHbiMLt1. 

3.4 TLtlnOBble 111CnbJTaHvHl 

3.4.1 TLtlnOBble Lt1CnbiT8HLt1fl npOBOAfiT npLtl npLt1M8H8HLt1l'l HOBblX HCXO,D,HbiX 

M8TepLt18IlOB, Lt13M8H8HLt1Lt1 KOHCTpyKL.lV11.1 AeTalll-1, cyLl..leCTS8HHOM Lt13M8H8HLt1Lt1 

rexHonorl!l4eCI<Oro npm-1ecca L13roroe.neHLt1.fl AeTaneVI. 8 c.nyYae Lt13MeHeHLt1fl 

0603H8YeHl'l.fl HOpM8TLt1BHOrO AOKyMeHTa Ha MarepL-18Jlbl He Tpe6yeTC.fl npOB8A8HLt1e 

flu llt3M. Nfl OOKYM. noon. .aam TY 24.20.40·070-91393666-2020 
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n'lnOBbiX lr1CnbiT8HL.1~ , ecn~ Tpe60B8Hir1H K M8Teplr18I18M He 1113M8Hir1I1V1Cb. 

3.4.2 ,Q!lfl nposep,eHI.1H Tl.1nOBbiX 111CI"lbiT8HII1C1 He06XO,IJ,V1MO npeACT8BV!ib nO 

O,IJ,HOVr ,IJ,9TaJlf..1 Ka>~<.aoro H8111M8HOB8HII1H . ,QeTailvt ,IJ,Oil>KHbl 6b1Tb npOKOHTPOI11.1pOB8Hbl B 

06beMe np1.1eMO-CA8TOYHbiX 1.1CnbiT8HI.1C1 111 1.1CI"lbiT8Hbl B 06beMe nep1.10A111Y6CKIIIX 

111CI"lbiT8HI.1C1. 

3.5 L-1HcneK~II10HHbiC1 KOHTpO!lb npOBOAHT Ha scex 3Tanax np01.13BOP,CTBa 

C08A111HII1TSilbHbiX ,D,eTaneVI rpy6onpOBO,IJ,OB OT /J.Y 159 MM. Tpe6osaHII1H K 

1.1HCnSKL.lii10HHOMY KOHTpOI110 YK83blB810TCfl B p,Orosope nOCT8BKI.1 1.1 np1.1I10>KSHI.1111 K HeMy. 

3.6 OcHOBHOVI Merann rpynnbl 3 Vt ceapHoe coep,ltlHeH~e p,on>KHbl npoxo,D,II1Tb 

111CnbrTaHII1H nepebre rpvt 111 ,D,anee Ka>KAafl nHTHap,uaTaH napTII1H-nnaeKa: 

- Ha CKPH (noporoeoe HanpH>KeHII1e He MeHee 72 % or MIIIH111ManbHoro 

rapaHTf..1posaHHoro npe,o,ena reKyYeCTI.-1); NACE 0177 MeTOA A, C. 

- 111CnbrTaHir1H Ha croVIKOCTb K eo,LJ,opoAHOMy pacTpecKII1BaH1.1to (CLR :S6, CTR:S 3) 

NACE 0284 MeTOA A. 

3.7 3aKa3YvtK vtMeer npaso npoBOAII1Tb KOHTPOnb 3a 1113roTosneHII1eM p,eraneVI , 

yyacTeoearb s np1.1eMKe 111n111 npvteneKaTb vtHcneKTopos r perbelli CTOpoHbf , 

OCYl.LieCTBJ1HI01.1.1111X BbiXOAHOVI KOHTpOilb B era 111HTepecax. npvt 3TOM np111M8HHIOTCH 

npaaillna nplr19MKII1, M8TOP,bl KOHTpOI1H 1.1 111CnbiT8HII1C1, HOpMbl 01..18HKII1 K8YSCTB8 1 

yKa3aHHbre s Hacros:tl.LIIr1X rexHf..14eCK111x ycnoBir1HX. 

3.8 8 CBs:!31.1 C P,I1111T8IlbHbiMI.1 CpOK8MI.1 np088,1J,8HI.1s:t V1CI"lbiT8HII1C1 Ha KOpp03V10HHYIO 

CTOVrKOCTb , pe3y11bT8Tbl KOppo3L.10HHbiX lr1CnbiT8HII1C1 OTnpasmHOTCH 38K83Yir1KY 

,D,OI"lOI1HI.1T8IlbHO K cepT1.1qJV1K8TY K848CTB8 B T64eHVI8 Tpex M9Cfll\98 C MOMeHTa 

oTrpy3KI.1 p,eTaneVI. 

3.8 Tpe6oeaHII1H K oT6opy TeMnneroe 

3.8.1 HanpaBI18Hir1s:! 1.1 YCI1081.1s:! Bblpe3KI.1 o6pa3408 1113 OCHOBHOro M8T8I1J18 111 

CsapHoro C09A111H8Hir1H C08A111HII1T8J1bHbl8 p,eT8J1111 Tpy6onpOBO,lJ,OB ,lJ,Oil>KHbl 

y,D,oenereops:!Tb cne,D,YIOL.LIII1M rpe6oeaHII1s:IM : 

Bbrpe3Ky reMnneros npolr13BOAfiT 1.13 ,D,erane£1, vt3rorosneHHbiX 1113 rpy6 111nvt n1.1cra. 

Kon1r14ecrso AeTaneVI p,on>KHO 6b1Tb AOCTaT04HbiM Ails:! nony1.1eH111s:1 Heo6xo,c,II1Moro 

KOI1V149CTB8 T8MI"1I16TOB V1 1113rOTOBI19HI.1s:l 1113 HVIX o6p83l..!OB. MecTa Bblp83KII1 TeMnneTOB, 

111X KOI11.1Y8CTBO, pa3M8pbl, Hanp8BJ18Hitl8 npOP,OJlbH0£1 OCI.-1 06p8340B no OTHOWeHII110 K 

TeMnileTy, B8111.1YI.1Hbl np1.1nycK08 Bbl6111p810TCH B 38BI.1Cir1MOCTL1 OT pa3M8pOB ,IJ,8T8I18Vr. 

flu em 
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3.8.2 nepe,Q Sblpe3KO~ reMnneroe npovt3BOP,SH nOArorOBKY noaepXHOCTVI, 

npe,o,Ha3HaYeHHYK> ,D,Il.R pa3M9TKV1. 

3.8.3 Bblpe3KY reMnneros npovt3BOA.RT no cxeMaM, npVIse,LJ,eHHbiM HVI>Ke. 

TeMnileTbl Bblp938K>TCR C nOMO~bto KVICilOpO,D,HOM pe3KV1 1 npeAYCM8TpvtBas:t 

nplllnyCKVI Ha 30HY MST8Ilil8 C V13MeHeHHbiMI!l CBOMCrBaMVI npVI Harpese. ,aonycKaeTC.R 

Bblpe38Tb T6Mnnerbl ,LJ,pyrvtMVI cnoco6aMvt (Ha MeT8IlilOpe>t<y~VIX craHK8X, HO>KHVI48X 1 

WT8Mnax VI T.p,.). 

3.8.4 Ha TeMnJ1eT H8HOCII1TC.R MapKVIpOBKa, KOTOpa.R COCTOVIT Vl3 HOMepa TeMn.nera 

B COOTB6fCTBIIIIII C perVICTP8l...IVI9M 8 >t<ypHarJe M8X8HVI'·I9CKVIX VICnbiT8HIIIVt, Ill 

HanpasneHvte npoKaTKvt. MapKII1POBKY AOnycKaerc.s:~ HaHOCVITb yp,apHbiM cnoco6oM vt.nvt 

MapKepoM . 

.QonycKaeTC.R M9X8HVI49CI<8.R npaBK8 T6Mnil9TOB CT8TW-19CKOM Harpy3KOII! 6e3 

npV1MeHeHIII.R Harpesa. Ha o6pa34ax vt3 npas.neHbiX 3arorosoK (reMn.neroe) 

AOnyct<aeTC~ CHVI~eHvte OTHOCvtTeilbHOfO YAilVIH9HVI.R Ha 3H8Y9Hvte p,e¢opM8l...IVIVI npVI 

npaet<e ~B, %, BbiYvtc.n.s:~eMoe no cpopMy.ne (1 0) : 

~o=S3ar*1 00/2r, (1 0) 

rAe S3ar - HOMVIH8IlbH8H ron~VIHa creHKVI JaroroBKVI (TeMnnera) , MM; 

r - HavtMeHbWvtL:1 paAvtyc Kp111Bvt3Hbl 38rDTOBKII1 (TeMnneTbl) nepep, npaBKOI71, 

MM . 

3.8.5 OcrarKvt p,eran111, nocne Bbtpe3Kvt reMnneroa, coxpaHvtTb p,.n.s:~ B03MO>KHoro 

nOBTOpHOrO VICnbiT8HVI.R OT6op TeMnnerOB ,D,Il.R BC9X BVI,D,OB M9X8HVIY9CKVIX VICnbiT8HVIVt 

He05XO,O,VIMO np01113BO,D,II1rb 1!13 rena p,erailVI 38 VICKilK>Y8HVI8M CBapHbiX TpOII!HVIKOB. 

nposepKy MeX8HII14eCKI!lX CBO~CTB OCHOBHOfO M9T8Ilil8 VI CBapHOfO C08,LJ,VIHeH1-1s:! 

csapHbiX TpOViHVIKOB npOBOAfiT Ha o6pa348X C81-1,D,9T6J1HX (KCC ~ KOHTpOilbHOe ceapHOe 

C09,D,VIH9HL19), Vl3fOrOBil8HHbiX Vl3 rex >Ke MarepvtarJOB, YTO VI TpOMHVIK, CBapeHHbiX no 

reM >Ke pe>KiflMaM ceapK1.1 111 npowep,wvtx r epMvt'-leCKYtO o6pa6orKy no r eM >Ke pe>KIAMaM 

YTO VI TpOMHVIK. 

3.8.6 nepe49Hb OL\9HVIB89MbiX xapaKTepvtCTVII<, HOpMbl OT6opa, BVI,D,bl o6p83l...IOB 

p,.ns:~ rvtnoe vtcnbrTaHL-1111 np1-1eep,eHa e ra6.n1-1l...le 11 . 

3.9 CxeMbl Bb1pe3KVI reMnneros 1113 Aer aneiii 

0TBO,D,bl KPYTOVI30rHYTbl8 WT8MnO~_a_l:t_Hbl6 1113 TOV6 VIIlVI Vl3fOTOBI19HHble M9TO.OOM 
flLJcm 
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_, 

nponnKK1!1 no poroo6paaHoMy cepAe4Hii1Ky. 

TeMnneTbl Am~ o6paJL.IOB lt13 OTBOAOB KPYTOit130rHyTbiX wraMnosaHHbtX, 

1!13rOTOBil8HHbiX lt13 Tpy6, Bblpe3atoT K8K nOK838HO Ha plt1CYHK9 18. 06p83L.Ibl 1113 

TSMnnera, npeAH83H8Y8HHbl8 AI1~ onpeAeJ1eHI!1~ M8X8Hii1Y8CKit1X CBOVlCTB OCHOBHOro 

Meranna, BblpeJatoT nonepeK HanpaeneHit1~ npoKaTKit1. 

Ta6n~1..1a 11 - B1t1Abl lt1CnbiTaHit1VI, HOPMbl or6opa ,.., Blt1Abl o6paJL.IOB 

HopMbl 
BillA 
IIICnbiT8HIII~/ 

KOHTpO.n~ 

or5opa Mecro or5opa/ 

o5pa3~0B OT KOHTpOilfl 

A6T8J1~ 

KoHrpo.nb 
X~M~46CKOrO -

cocraea cra.n111 

V1CnbiT8HIII8 H8 

paCT.A>K9HIII6 
OCHOBHOrO 

Mera.n.na 

V1cnbtTaHII1e Ha 

paCTfi>K6HIII6 

ceapHoro 

C06A111H6HIII~ 

2 

2 

KoHrpo.nb 

ceapHoro 
C08AIIIH8HIII.A H8 2 
CTBTIII46CKIIIVl 
111ar~6 

KoHrpo.nb 

y,o.apHO~ 
Bfi3KOCTIII 

OCHOBHOrO 
Mera.n.na 

KoHrponb 

YA8PHOVl 
B~3KOCTIII 

ceapHoro 
C06AIIIH6HIIIrt 

3 

3+3 

V13 mo5oro Mecra 

Aera.n~ 

06p83L.Ibllll3 
caapHoro 

C09AIIIH9H~fl 

Bblp83810TC$l 

nepneHAIIIKYn~pHO 

ceapHOMV WBV 

05pa3~bl ~3 
caapHoro 

C06AIIIH9HIII~ 

Bblp63810TCfl 

nepneHAIIIKYI1$lpHO 

caapHOMY way 

V13 A6Ta.n~ 

06p83L.Iblli13 
caapHoro 

C06A~H6H~~ 

Bb1P93810TC$l 

nepneHA~KY.n~pHO 

ceapHoMy wey 

nnoCKI/19 

nponop!4IIIOHa- T111n o6pa31..1a Bbl6tt~paerc$l a 
ncHble 1t1.n111 

l..\IIII1111HAP1114e­
CKVI6 no rOCT 
1497 f91 

n.noCKII16 

ot5pa3l..\blno 
rocr 6996 
[16] 

n.nOCKIIIS 

o6pa3l..\bl no 
rocr 6996 
[16] 

06pa3L.Ibl c V­
o6pa3HbiM 111 
U-o5pa3HbiM 

H8AP930M no 
rocr 9454 
[211 

06pa3l..\bl c V­
o5paaHbiM 111 

U-o6pa3HbiM 

H8AP830M no 
rOCT 6996 
[16] 

38BIIICIIIMOCTIII OT TO.nL~IIIHbl 

CT6HKIII lo13A6J11!1rt 

HopMIIIpyeMbiVI yro.n 1113r1116a 

120°. HaApbiBbl Ha KpoMKax 

AI1111HOill AO 5 MM no 

KpOMKaM 111 noeepXHOCTIII 

o6pa31..1a 111 He 

pa3pbiB810L1.4111XC~ Aa.nbwe s 
XOA6 IIICnbiTBHIII~ 
t5paKOB04HbiM npiii3HBKOM He 

~a.n~ercr~ 

T111n o6p83l..\8 Bbl6111paeTC.A B 

3aBit1CIIIMOCTIII OT TOJ1L1.4IIIHbl 

CT6HKIII 1113A6J1111rt 

T111n o6pa31..1a Bbl6111paercs=~ e 

38BIIICIIIMOCTIII OT TO.n~IIIHbl 

CTeHKI/1 1113,0.9!1111.A. HaAp93 
,o.on>KeH ObiTb Bbtno.nHeH no 

l..\6HTpy MeTa.n.na WBB Ill 
niiiHI-1111 cn.nae.neHIIIfl 111 

nepneHAIIIKyJ1rtpHO 
noeepxHOCTI/1 Mera.nna 

nucm 
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OKoHI.IaHue ma6nUL{bl 11 

lllcnbiTaHL.1e Ha 
TBep,D,OCTb 

1 no rocr 
2999[11] 

3aMep rsepAOCTI.1 
npo~3BOA~Tb no OCHOBHOMY 
Meranny, LteHrpy csapHoro 
wsa vt I1J.1HV1~ cnnasneH1.1~ 

, .. ,. ~ -- ..... - -
~, -.' 

~ ~1:1 
ll~~j ~·j 

I 

a) 6) 

P~cyHoK 18 - CxeMa BblpeaKL~~ reMnnera Li13 OTBOAa KPYTOI!130rHyroro: 

a) AL~~aMeTpOM AO 168 MM BKI11041!1T6flbHO; 

6) ,D,L!IaMeTpOM 219-820 MM. 

3.9 nepeXO,D,bl UJTaMnOB8HHbl9 KOH(49HTPW·I9CKL!Ie Li1 3KC49HTPW·I9CKL!Ie 

3.9.1 TeMnneTbl ,o,ns:~ o6pa3LtOB Li13 nepexoAOB wraMnosaHHbiX, L~~sroroeneHHbiX Li13 

rpy6, Bblpe3SIOT KaK noKa3aHo Ha pL~~cyHKe 19. 06pa3l...lbl ~3 reMnnera , 

npeAH83H84eHHble Ail~ onpe,o,eneHIMl MeXaHL!149CK~X CBOViCTB OCHOBHOro MeTanna, 

Bblpe3aiOT nonepeK HanpaeneHL~~fl npoKaTKit1 . 

3.9.2 1113 nepeXOAOB WTaMnOBSHHbiX 3KCWeHTPif1l·l6CKI-1X, a TSIOKe 1113 nepeXO,lJ,OB, 

111sroroeneHHbiX Li13 n111croBoC1 3aroroBKII1, reMnneTbl Afls:l o6pa3L\OB Bblpe3aiOTCfl 

aHanorW-!HbiM o6pa3oM. 

a) 6) B) 

PL~~cyHoK 19 - CxeMa Bblpe3KLII reMnnera 1113 nepexo,o,a LUTaMnoeaHHoro 

KOHL..IeHTpL114eCKOro: a) ,IJ,L!IaMeTpOM AO 133 MM BKJ1104111T9J1bHO; 6) ,D,II1aMeTpOM 159-219 

MM; B) A1118MeTpOM 273-530 MM 

flu em 
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3.1 0 Tpo~Hl-1Kl-1 UJTaMnOB8HHbi9 (A1.1aMeTp OTBeTBJleHl-1.s:l l-1 Marl-1CTpanl-1 AO 

426 MM) , B TOM l.fVICJle C KOJlbl...\aMl-1 nepeXOAHbiMili (YAJlli1HVIT8JlbHbiMVI). 

3.1 0.1 TeMnfleTbl AJl.s:! o6pa31...\0B Vl3 rpo~Hl-1KOB wraMnoeaHHbrx, Vl3rorosneHHbiX 

l-13 rpy6, Bblpe3ator KaK noKa3aHo Ha p1!1cyHKe 20 (1-13 orooprosaHHO~ YaCTl-1 

orsersneHIIIR). WeHTP reMnnera AOJl>KeH pacnonaraTbC.s:~ no l...leHrpy paAl-1yca 

or6oproBKl-1. 05pa31...\bl l-13 reMnnera, npeAHa3HaYeHHble Ans:~ onpeAeneHl-1R 

M9X8HVI49CKIIIX CBO~CTB OCHOBHOrO MeTaJlJla, Bblpe3810T nonepel< HanpaBfleHl-1.s:! 

npoKaTKI!1. 

3.1 0.2 B cny~ae ycraHoBKVI KOJlbl...la nepeXOAHoro (YAJll-1Hl-1TeJlbHoro} Ha 

OTB9TBJ19Hl-19 TpO~Hl-1Ka, TeMni19Tbl Bblp93atoTCR l-13 CBapHoro WBa, l-13 OCHOBHOrO 

M9T8flfl8 KOJlbl...IB nepeXOAHOro (YAJll-1Hl-1T9JlbHOro) l-1 OCHOBHOrO M9Tai1na TpO~Hii1K8. 

A 

J=l~ I .,1 

EL--i -
a) 6) 

P1-1cyHoK 20 - CxeMa Bblpe3KVI reMnnera l-13 rpo111Hii1Ka wraMnoeaHHoro (TW) 1-1 

TpO~Hl-1Ka WTaMnOBaHHOro C KOJlbl...lOM nepeXOAHbiM (YAJlVIHVIT8JlbHbiM) (TW Kn) 

3.11 0TBOAbl, rHyTble c noMOLl.\bl{) VIHAYKI..IIi10HHoro Harpeea. 

3.11 ,1 npVI r1116Ke OTBOAOB 1113 np.s:!MOWOBHbiX Tpy6 Al-1aMeTpOM 530 MM VI 6onee, 

ceapHolii woe AOJl>KeH pacnonaraTbC.s:~ a He~rpanbHO~ 30He. 

3.11.2 TeMnneTbl AI1R o6pa3L(OB 1113 OTBOAOB, Vl3roroeneHHbiX Vl3 npRMOWOBHbiX 

Tpy6 Al-1aMeTpOM 530 MM l-1 6onee, Bblp93810T 1<8K nOKa3aHO Ha pVICYHK8 21 a) . 

TeMnneTbl Bbrpe3a~ar Vl3 t..teHrpa rHyrol71 4aCTIII HapY>f<Horo VI BHyrpeHHero paAl-1yca 

Vl3rVI6a VI Vl3 ceapHoro wea VI30rHyroro yyacrKa. 

3.11.3 TeMnneTbl An.s:! o6pa31...\0B Vl3 OTBOAOB rHyTbiX. Vl3roroeneHHbiX 1113 

6eCWOBHbiX Tpy6 C nOMOll..lbiO VIHAYKI...\l-10HHOrO Harpeaa, Bblpe3aiOT Vl3 1...\eHTpa rHyroL/1 

YaCTii1 HapY>f<Horo VI BH)'TpeHHero paA111yca 1113r1116a c pacnono>KeHii1eM o6pa31...\0B 

nepneHAl-11<yn.s:~pHo CCIII OTBOAB (pVICyHOK 216), 06pa31...\bl Vl3 TeMnneTa, 

flu /113M. N9 CJOkVM. notJn. .[1am TY 24.20.40-070-91393666-2020 
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npeAH83H8Y8HHbl9 AllR onp9ABI18H~R MeXaH~Y9CK~X CBOVlCTB OCHOBHOrO M9TaJ1Jla, 

Bblpe3ator nonepeK HanpaeneH~R npoKaTK~ . 

--1~ ----bd:i --
- --- - , 1 7 
- - . t J-lC~_j 

a) 6) 

P1!1CYHOK 21 - CxeMa Bblp93K~ TeMnneTOB 1.13 OTBOP,a, rHyroro , ~3rOTOBJ19HHOro C 

nOMOLL(biO 111HAYKI...IIIIOHHOrO Harpeea: 

a ) - Bblp83Ka TeMn.neTOB P,.nR o6pa3l..IOB 1113 OTBOA8 rHyroro A~8M9TpOM 530 MM 1.1 

6o.nee; 1 - OCHOBHOVJ Mera.nn Ha Hapy>KHOM (BblnyKllOM) yYaCTKe rHyTOrO OTBOAa; 2 -

OCHOBHOVJ M9T811Il Ha BHyrpeHHSM (BOrHyTOM) yYaCTKe rHyroro OTBO.Aa: 3 - CBapHOVJ 

WOB rHyToro yYaCTKa; 

6) - Bblp93K8 TeMnfleTOB Ails:! o6pa31.\0B 1113 OTBOA8 rHyroro A~aMeTpOM AO 426 MM 

BKfliOYI.1T9I1bHO. 

3.12 Konb~a nepexop,Hble (Y.A111.1HI.1TenbHble) , 1113rorosneHHble 1.13 n1.1cr a 

M9TOAOM Baflbl..IOBKI.1 

3. 12.1 TeMn.neTbl AflR o6pa3l..IOB lt13 Kone4 nepeXOAHbiX (YAll~H~TeflbHbiX), 

1.13rOTOBfl9HHbiX: 1113 11 111CTa, Bblp83810T, K8K nOK838HO Ha p~CYHKe 22. 06pa34bl 1.13 

TeMnnera , npep,Ha3HaYeHHbl9 Ails:! onpe.QeneHII1~ M8X8H~"'9CKII1X CBOVlCTB OCHOBHOrO 

Merann a , Bblpe3ator nonepeK HanpaeneHI.1s:! npoKaTKIII, 1113 csapHoro wsa -

nepneHAlt1J<YilRpHO ceapHOMY UJBy. 

A 

.-

~1- :-
-'rtt===:__ ,l----l 

8 

P1-1cyHOK 22 - CxeMa Bblpe3KI.1 TeMnnera 1113 KOilbl...la nepexoAHoro (YAJ1111HII1TellbHoro) 

flu lt13M. NR OOKVM. noon. .Dam TY 24.20.40-070-91393666-2020 
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3.13 3ar.nywK~ (AH~IJ.Ia) wTaMnoeaHHble 

3.13.1 TeMn.neTbl A.nr~ o6pa3L.40B ~3 JarnyweK (AH~I..U) wTaMnoeaHHbiX BblpeaaiOT 

1113 BblnyK.noiil 48CTVI, K8K nOK838HO Ha pVICYHKe 23. 

a) 6) B) 

P111cyHoK 23 - CxeMa Bb1pe3KVI reMn.neros 1113 3ar.nywKit1 (AHL-11.1.18) wraMnoeaHHolll: 

a) AVI8M9TpOM AO 219 MM; 6) .D,VI8M9TpOM 273-426 MM; B) JJ,VI8M9TpOM 530-1420 MM 

3.14 nepeXOJJ,bl CB8pHbl9 KOHL.19HTplt148CKVIe VI 3KCL.IeHTpV14eCKVIe 

wTaMnoceapHble VI sa.nbl.40BaHHble 1113 .n111cra. 

3.14.1 TeMn.neTbl .D,.ns:l o6pa3l..IOB 1113 nepexo.D,oB, wraMnoceapHbiX Vl.nVI 

sa.nbl.4088HHbiX 1113 .nVICTa, Bblp93810T K8K nOK838HO Ha p~cyHKe 24. 06p83L.4bl 1113 

TeMn.nera, npeAH83H849HHble Aflrl OnpeAe.neH~fl MeXaHII1YeCK111X CBO~CTB OCHOBHOrO 

Mera.n.na, Bblpe3aiOT BAO.nb oc111 nepexo.D,a (nonepeK npoKaTKVI). 

3.14.2 TeMn.nerbl Ails:! onpe.D,e.neHVIs:J MexaHVI4eCKVIX ceoiilcre ceapHoro 

coeAVIHeHVIfl Bblpe3aiOT nepneHAit1Ky.n~pHo csapHoMy wsy. CMOTPVI pVICYHOK 24. 

[\ r""t" - , , . \ 

flu em 
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P~t~CyHOK 24 - CxeMa ebrpe3KV1 reMn.neroe 1113 nepexo,D,a KOHL\9HTpV1YecKoro 

wraMnocsapHoro 111n111 ea.nbL\OBaHHoro 1!13 .nl!lcra 

3.16 8 cnyyae He,D,ocraroYHOCTV1 reoMerpvrYeCKvrx pa3Mepoe Aera.nvr An.s:r 

V13rorosneHvr.s:r o6pa3L\OB no craHASPTY NACE TM 0284 111 NACE TM 0177 

AOnycKaerc.s:r ,D,aHHbl~ 8111.0, I!ICnbiT8HVI~ He BblnOnH.s:!Tb. 

3.17 npvr nonyYeHVII!I H9YAOBI19TBOpVITenbHbiX pe3yflbT8TOB I!ICnbiT8HIIIrll XOT.s:l 6bl 

Ha O,D,HOM 1113 o6pa3L\OB, He06XOAI!IMO npoBeCTI!I nOBTOpHble 111CnbiT8HII1.s:l no TOMY Blii,D,Y 

vrcnbrTaHvrrll , no KaropoMy nonyYeHbl Hey.o.os.nersopvrre.nbHble peJynbT8Tbl. 

3.18 noeropHbre vrcnbrTaHvr.s:r cneAyer npoBO,D,II1Tb Ha YABOeHHOM KOI11!1'-Iecrse 

o6pa3L\OB, 1!13roroe.neHHb1X 1113 ro~ >t<e ,D,eranvr vr.nvr roro >t<e o6pa3L\a-cevr,D,eren~ . ecJ1111 

ecrb BOJMO>KHOCTb vrx ebrpe3Kiil, 1113 Apyrorll aHanorvr'-IHO~ ,D,eranvr, ,D,pyroro 

aHa.norvr4HOro o6pa3L.Ia~csvr,D,eren.s:r, .o.pyroro aHanorlii4Horo KOHTponbHoro csapHoro 

coe,D,vrHeHI!I.s:r . 

3.19 AHanorii1'-IHOCTb ycraHaB.nl!leaerc.s:r V13roroeneHvreM no O,D,HOMY 

T9XHOJ10rli1'-19CKOMY npOL\9CCy, 1113 O,D,HO~ MapK1.1 CT8J11.1 , C OAHO~ TOJ1Ll..\li1HOII! CT9HKI.1 (HO 

c pa3Hb1Miil ,D,Ii1aMerpaMlll), ceapKorll OAHVIMVI csapo'-1Hb1Mii1 Marep1.1anaMI.1 c 

np1.1M9H6HII19M O,D,HIIIX Blii,D,OB ceapKV1 (AJ1.s:! KOHTpO.nbHbiX CsapHbiX C09,D,IIIH9H111~), 

npowe,D,WII1X repM1.14ecKyro o6pa60TKY no reM >Ke pe>K111M8M, YTO 111 ,D,eranb. 

3.20 npl!l noJ1y46Hii11!1 H9YAOBJ19TBOpV1T9J1bHbiX pe3yJ1bT8TOB I<OHTpOil.s:l 

M9X8HI!IY9CKIIIX CBO~CTB noc.ne nOBTOpHbiX li1CnbiT8HV1~ ,D,OnycKaeTC.s:l npoBOAIIITb 

noeropHytO repM1.1YeCKYIO o6pa60TKY no cKoppeKTI!'IpoeaHHbiM pe>t<lt1M8M. KonvrYecrso 

nOBTOpHbiX TepMlii49CKii1X o6pa6oTOK He ,D,OJ1>KHO 6b1Tb 6onee ABYX (ornycK He 

fl8J1.s:t6TC.s:l nOBTOpHO~ TepMI!IY9CKOII! 06pa60TKOII!). 

3.21 np1.1 nOJ1yY9Hiilll1 H9YAOBJ19TBOp111T9J1bHbiX pe3yJ1bT8TOB no speMeHHOMy 

conporl!le.neHIIIIO noc.ne nosropHorll repM1!1'-IecKo~ o6pa6oTKii1 npali13BOA111TC.s:r 

nepepacYer Aera.n111 c L\9J1bl0 onpe,D,eneHI.1.s:r ee 3Kcnnyarai.II!IOHHO~ npli'lrOAHOCTV1. 

3.22 np111 nony'-leHllllil H9YAOBJ19TBOpV1T9J1bHbiX pe3y!lbT8TOB no KOpp031.10HHO~ 

CTOIIIKOCTI!1 ,D,eranb nepeBO,D,Ii1TbC.s:l B IIICnOJ1H9HIIIe no rocT 1.1J11r1 APYriiiM TY Ha 

YCMOTp9HIII9 3880.0,8· 1113rOTOBIIIT9J1fl . 

3.23 np111 KOHTpone Hepa3pywaro~li1Mii1 M9TO,D,8MIII CBapHbiX COeAI.1H9Hii'l~ A9Ta.ne~ 

6paKYtoT, ec.n111 s HI!IX o6Hapy>t<eHbl Ae¢eKTbl , nepeYII!cneHHble e no,o.nyHKTax 2.13.15 -

2.13.24. 
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4 MeTOAbl KOHTpon.R 

4.1 KoHrponb Ka4ecrea nosepXHOCn1 Ka>t<Aoe1 Aeram11, 111x MapK111poeKII1 111 Kl1eVIM 

ceap~111KOB npoBOA~T Bll13yanbHO 6e3 npii1MeHeHII1.R yeenW·III1TenbHbiX np1116opoe. 

4.2 II13MepeHii19 B6111i14111H nOBepXHOCTHbiX ,LJ,ecpeKTOB 111 KOHTpOI1b reOM8Tpli148CKII1X 

paaMepos ,LJ,era.neVI, e TOM "-lli1C.ne 111 ceapHbiX weoe, OTKilOH6HII1VI pacnono>KeHII1H 

noeepXHOCTeVI A6T811€lVJ npOBO,LJ,HT noeepeHHbiMII1 KOHTp011bH0-1113M8pli1T611bHbiMII1 

111HCTpyMeHT8MII1, norpeWHOCTb KOTOpbiX Bbl6111patoT B 38BII1CII1MOCTI!1 OT .QOnyCK3 

cornacHO IQCT 8.051 M8TOA8MII1, YK838HHbiMir1 B T6XH0110flr14eCK0£1 ,LJ,OKyMeHT814111111 

38BOAa-1!13fOTOBI!1Tefl~ . 

4.3 KOHTpO.nb Be111!1'·1111Hbl nepeKpbiTII1.R WBOB 111 CM6lJ.(eHII1ft oceVI Hapy>KHOfO 111 

BHyTpeHHero WBOB, Bblno.nHeHHbiX 311eKTpOAYrDBOVJ CB8pKOC1, npOBO,LJ,SH Ha 

nonepeYHbiX MaKpow.n111cpax, BKI1104810lJ.t111X Merann ceapHoro wea, aoHy repM1114ecKoro 

BI1111HHI!1~ 111 OCHOBHOVJ M8T811Il . 

4.4 MapKY cran111, XII1M111YeCKII1VI cocrae onpe,LJ,enftiOT no ceprli1cpii1Kary 

nepeA811bHOC1 38rDTOBKii1 {Tpy6bl, 11111CTa). 

4.5 KOHTpO.nb M8XaHII1YeCKI!1X CBOVJCTB ,LJ,eTaneVI B COOT88TCTBII1lll C Tpe60B8HII1ftMii1 

Ta6nli1!4bl 3 cne,LJ,yer npoii13BOA1i1Tb cne,LJ,ytoll.III1MII1 111CnbiT8HII1s:IMII1: 

- OCHOBHOrO MeT8Illl8 Ha paCTs:I>K6Hii1e Ha KpyrnbiX nRTII1Kp8THbiX o6p83l...I8X Tll1n Ill 

no IOCT 1497 A.MI onpeAeneHII1s:l epeMeHHoro conpon1eneHii1ft paapbiBy, npe,LJ,ena 

reKYYeCTII1 li1 OTHOCII1Te.nbHoro YAI1111HeHI!1.R 11111111 nnocKoMy ns:IT111KpaTHOMY nonepeYHOMY 

o6paa1.4y IOCT 1497; 

- Meranna ceapHoro coe,LJ,Ii1HeHII1R Ha pacrs:~>KeHII1e Ha n.nocKII1X o6paal...lax no 

IOCT 6996 [13] (r111n Xlll111.n111 XV) A.n.R onpe,LJ,eneHII1ft epeMeHHoro conpor111e.neH111.R 

paapbiBy. 

4.6 KoHrpo.nb YA8PHOVI B.R3KOCTII1 cneAyer npo1113BOAii1Tb 1!1CnbiT8HI!1eM Ha YA8PHbiVI 

li13fl!16: 

- ocHosHoro Meran.na no IOCT 9454 (Ha o6paa14ax, r111n 11-13 1.1 no rpe6oeaHII110 

r111n 1-3); 

- M8T8Illl8 ceapHoro C08AII1HeHI!1H BblnOilHSHHOro 3118KTpO,LJ,yrOBOVJ ceapKOVJ no 

IOCT 6996 Ha o6pa314ax c HaApeaoM no l...I6HTpy wsa 111 no 11111HII1111 cn.nae.neHII1s:l (nm 1-

3); 

- ,LJ,11H o6p83140B, BblpeaaHHbiX 1113 rpy6 TBY, no rocT 6996 Ha o6p8348X c 

Ha,LJ,pe3oM no 1.4eHrpy wea (n-m 1-3); 

17ucm 
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- H8AP83 Ha o6p83L.18X OCHOBHOrO MeTa.n.na ~ CBapHoro COSA~HeH~H H8XOA~TC~ 

nepneHA~KY11HpHO npoKaTHOVI nosepXHOCTIA, Ha o6p83L!8X ~3 ceapHoro COSA~HeH~H 

H8,0,pe3 H8HOC~TC5! B BAOilb OC~ WB8. 

4.7 111cnbJTaH~e Ha YA8PHblVI ~3r~6 npoeop,~rcs:~ Ha o6pa3L.18X c KOHL.IeHrparopaM~ 

V (Wapn~) ~ U (MeHa>Ke) np~ reMneparypax M~Hyc 40 ~ M~Hyc 60 oc 
COOTBeTCTBeHHO. 

4 .8 /,:\onycKaeTCH CH~>KeH~e 3HaYeH~~ YA8PHOVl B713KOCT~ Ha O,D,HOM o6p83l.l8 Ha 

9,8 ,lJ,>KicM2 (1 KrcM/cM2
) or ycraHosneHHOVI HopMbl, np~.-1 ycnoBI.-11.-1, 4TO 

cpeAHeap~cf:>MeTir1YeCK08 3H848Hitle pe3yi1bT8TOB ~CnbiT8H~Vi o5p8340B, OT06paHHbiX 

OT OAHOC1 rpy6bl, .n~cTa , 5yAeT He H~>Ke ycraHOB.neHHOVI HOpMbl. 

4 .9 KOHTp011b CB8pHoro COSA~HeH~H H8 CTaT~YeCK~Vi ir13rlt16 npOBOAs:!T no 

rocr 6996 Ha o6pa3l..I8X nma XXVII AO AOCT~>KeH~s:l HOpM~pyeMoro yrna ~3r~6a 120° 

6e3 o6pa3oeaHit1s:l rpel.li~H . ,LJ,onycKaiOrcs:~ Hap,pblBbl A11~Ho~ He 6o11ee 5 MM Ha KpOMKax 

o5p83l..IOB, He p838~8810l!I~XCs:l B npOL.ISCCe ~CnbiT8H~H. 

4.10 KoHTp011b rsepAoCTVI no PoKee.n.ny Mera.n.na npoBOAs:IT no IOCT 9013 Ha 

nonepe4HbiX o6pa3L.18X, or6~paeMbiX Ha yYaCTKe, pacn0110>KeHHbiM noA yr.noM 90° K 

ceapHoMy wey. ,LJ,onycKaercH ~3MepeH~e T8ep,o,ocr~ no B~Kepcy. 

4.11 KoHrpo11b no11oc4arocr~ Ml.-iKpocrpyKTypbl Mera.n.na Aera11eVI np080,0,f!T no 

UJK811e rOCT 5640 no BC6Vl nilOI.li8A~ w.n~cpoe C npOA011bHbiM H8npa8fi8HV18M BOilOKOH 

np~ yae.n~4eH~~ 90-105 Kpar. 

4.12 Kotnp011b 8811~'-l~Hbl 38pHa OCH08HOrO MeTa.n.na p,era.neVI npOBOAHT no 

rQCT 5639 np~ yae.n~I.JeH~~ 90-105 KpaT H8 nonepeYHbiX LUI1VIcp8X. 

4 .13 KOHTpO.nb 3arpH3HSHHOCT~ H8MST8111111149CKir1MII1 BKI1104eH~s:IM~ MeT811118 

OTBOAOB np080AHT no rOCT 1778 M6TO,D,OM W, Bap~aHT W6 no 8CeVI n110I.li8,D,~ 

UJ11W.f:)08 C npOAOilbHbiM Hanpae.neH~eM BOilOKOH. 

4.14 KOHTpO.nb cn.nOUJHOCT~ M8T811118 8 30H8X W~p~HOVI He MeHee 40 MM, 

np~.nera10111~X K KpOMKaM noA ceapKy npo80AHf y.nbrpa3BYKOM no IOCT 22727 8 

COOTB8TCT8~~ C 1 (11~60 2) K.J18CCOM 4YBCTB~TeilbHOCT~. 

4 .15 r~AP88Illo146CK~e ~CnbiT8H~s:l A8T8J1e~ np080AflT no rocr 17380 BOAOVI, 

TeMneparypa KOTOpoVI He A011>KH8 6b1Tb HII1>Ke 278 K (n.n10c 5 °C). BpeMH 8b1Aep>I<KIA 

no,o, npo6HbiM A8B118H~eM AOil>I<H8 5b1Tb He MeHee 1 0 M~HyT. 

4.16 KOHTp011b Ae¢eKTOB CBapHbiX UJBOB npOBOA~lT Hepa3pYW8101J4~M~ M8TOA8M~ 

(P8A~OrpacpW·!eCKI!1M no rocT 7512 ~ Y11bTpa3BYK08biM no rocT p 55724) 8 npOL!6CCe 

flu em 
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1113rQTOBneHII1H K8>1<,aOH A8Tanll1 cpeACTB8MII1 1113MepeHII1H no T8XHOnOrii1'·18CKOH 

AOKyMeHT8L.III1111 38BOA8-1113rOTOBII1TenH. 

4.17 KoHrpo.nb orpeMOHT111posaHHbJX yYaCTKOB wsos (B YaCTII1 BHyrpeHHII1X 

Ae¢eKTOB) Heo6XOA111MO npm13BOJ:\111Tb paA1110rpacplt1eli1111 y.nbrpa3BYKOM (pyYHblM) Ha 

P,nii1H8, npeBbiW8JO~eH OTpeMOHT111pOB8HHblli1 YY8CTOK H8 100 MM B Ka>KP,yJO CTOpOHy. 

4.18 KoHrponb pe>KII1MOB repMII1'-IeCKOH o6pa6oTKII1 ocyll.leCTB.nHIOT nposepKOH 

san111ceH B >KYPHa.ne perii1CTP8LIII1111 pe~lt1MOB repMoo6pa6oTKII1 s npol..lecce 

1113roros.neHII1H Aera.nel/1. 

4.19 111cnbiT8HI!1e Ha CTOC1KOCTb M8T811118 K BOJ:\OPOJ:\HOMY pacrpeCKII1B8HII110 C 

onpeAe.neHII19M K03cpcp111l..III19HTOB ,D,m1Hbl (CLR) VI TOJ1ll.III1Hbl (CTR) Tp91J..1111Hbl npOBOAHT 

no craHAapry NACE TM0284 s 111CnbJTare.nbHOH cpeAe «A». V1cnbJT8HII1e nposop,HT e 

He38BII1CII1MOH 8KKP8A111TOB8HHOH na6oparop111111. 

4.20 V1cnbiT8HII19 H8 CTOVJKOCTb MeTa.n.na K cy.nbcp111AHOMY KOpp031110HHOMY 

pacrpecKIIIBaHII1JO noA HanpH>KeHII1eM npoBOAHT no craHA8PTY NACE TM0177, MeTOAOM 

«A» B 1!1CnbrraTeJ1bHOii1 cpeAe «A». lltCnbiT8HII1e npoBOA~T 13 H838BI!1CII1MOii1 

8KKP9AIIITOB8HHOVJ .na6oparop111111. 

4.21 ,QnH KOHTpOnH CKOpOCTII1 06LL.18H KOpp03111111 Tpy6 OT6111p810T L.UeCTb 

npOAOnbHbiX o6p83L.IOB OT OCHOBHOrO MeTa.n.na OT Tpy6bJ 1113 o6naCTIII Tpy6bJ , 

pacno.no>KeHHolil Ha goo or csapHoro wsa. 

4.22 Ha.nii1YII1e 6.n111crep111HroB Ha nosepxHOCTII1 o6pa3l..IOB noc.ne IIICnbJTaHII1H Ha 

06Ll..lyto KOpp03111to 111 CTOHKOCTb K BOAOPOAHOMY pacrpecKII1B8H11110 B H25-COAep>Ka~eH 

Cp9Ae , Ol..leHI!1B810T Bll13yanbHO 6e3 np1!1M8H9HIIIA yse.nii1YII1Te.nbHbiX np11160p0B. 

4.23 KOHTpOnb conpOBOAIIITenbHOH AOf<YM8HT8L.III1111 AeTaneH npoBOAHI npoeepKOI/1 

111X H8nii1'-IIIIH, npaBII1nbHOCTII1 3anonHeHII1H, nonHOTbi CB8A8HII1VJ 111 COOTBeTCTBI!1H 

rpe6osaHII1HM craHA8PTOB 111 TY Ha Marep111a.nb1. 

5 YKa3aHM~ no 3KCnnyara'-'MM, B TOM "'MCne 'Tpe60BaHMA 

rpaHcnoprMpoeaHMJt, xpaHeHMJt M yrMnM38LU·1~ M3Ae11M.R 

5.1 YKa3aHII1fl no 3Kcn.nyaral..lll1111 

5.1.1 ,[\era.n111 AOn>KHbl 3KCnnyaTII1pOB8TbCH B COOTB9TCTBII1111 C 111X H83H8'-18HII18M, 

yc.nOBII1HMIII pa60Tbl (AaBneHII18, K03¢cf:>I,..H.-III19HT yCJ10BII11i1 pa60Tbl, K.niiiM8TII1'-18CKOe 

111CnO.nHeH111e) Ill COCT8BOM Tp8HCnOpTII1pyeMbiX cpeA. 

5.1.2 Aeranlll AOn>KHbl coeAit1HHTbCH e rpy6onposoAe c ero 3.neMeHT8MIII 

3Jl9KTPOAYrDBOii1 CBapKOH BCTbiK. np111 c60pKe A8Ta.neli1 , B Tpy6onpOBOAe noA Csapf<Y 

nucm 
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AOil>KHbl npi-1M8Hf!TbCf! npL.1cnoco6neH1!1fl 1-1 ycTpOVtCTBa, npe,D,yCMOTpeHHbl8 

cooTBeTCTBYto~erll HA. 
5.1.3 3KcnnyaT8L..IL-1fl AST8Il8rA AOil>KH8 np080AL-1TbCfl 8 COOTB8TCTBII11-1 C 

Aerllcreytol.4erll H,ll. 

5.1.4 ,Qeran111 Moryr 3KCnnyaTL.1posaTbCH c npi-1MeHeHL-18M BHyrpeHHL-1X 3a~L-1THbiX 

noKpbiTL-1111 1-1 L-1Hri-161-1TOpOB KOpp03111VI. 

5.2 Tpe6oeaHL-1fl rpaHcnoprL-1poeaHL-1fl Lt1 xpaHeHli1H 

5.2.1 06L41-1e rpe6oeaHI!1H K rpaHcnopr1!1poeaHI!110 111 xpaHeHI!110 AeTa!le~ AOJ1>I<Hbr 

COOTBSTCT8088Tb rOCT 10692, rOCT 15150111 rOCT 23170. 

5.2.2 ,lJ,eT8Illl1 MOryT Tp8HCnOpTL-1p088TbCf! Ili06biM BL-1AOM TpaHCnOpTa B 

COOTB8TCTBL-11-1 C npaB111flaML-1 r1ep9B03KL-1 Ha A8HHOM BL-1A8 TpaHcnopTa. 

npLtl TpaHcnopTL.1p088HL-11-1 >K8Il83HO,!J,OpO>KHbiM TpaHcnopTOM L-13A8Ill-18 CI18AY8T 

orrpy>KaTb nosaroHHo li1Ill-1 s KOHTeriiHepax. 

5.2.3 nepeeo3Ka, norpyaKa 111 pa3rpy3Ka Aeranerll AOil>KHbr npoBOAL-1TbCH npl-1 

noMo~L-1 rpaHcnopra 1-1 cpe,D,CTB, L-1CKI1104810L41-1X Lt!X noepe>K,l\eHI!1e. 3anpell.laerc.R 

c6pacbiB8Tb ll1 nepeMe~aTb ,D,8T8Ill-1 BOilOKOM. 

5.2.4 YCilOBL-1fl TpaHcnopTL-1pOB8HL-1.R 8 48CTII1 B03A9rACTBLIIS1 : 

- MeXaHw-recKL-1X c.fJaKTopos- C no IOCT 23170; 

- KI11-1M8Tii149CKL-1X cf:>aKTOpOB - 5 (}K1) no rOCT 15150. 

5.2.5 YCilOBL-1fl xpaHeHL-1fl A8Ta.nerll- 5 (0>K4) no rOCT 15150. 

5.2.6 ,Qeran~-1 )J;Oil>KHbl xpaHL-1TbCf! 8 ycnoBL-1f!X, L-1CKI110'-18101..L\L-1X 1-1x no8pe>K,qeHL-18, 

38fpH3H8HL-18 1-1 KOpp031-110, 8 Tape L-1Illi1 LUTa6e!1f!X. 

BbrcOTa WTa6enf! He AOil>KHa npeBbiLUaTb AilH AeTanerll A111aMeTpaMII1 : 

- DN 500-700 3 ON; 

- DN 800-1200 2 ON. 

Bbrcora wra6e.nf! AHL-1t.l\ He AOJ1)1{Ha npeebrwaTb 1,5 M. 

5.2.7 ,Q.nfl Aera.nerll c Hapy)I{HbiM 38Llii-1THbiM noKpbiTL-1eM norpy3o'-IHO-

paarpy3o'-1Hbre pa6oTbl 1-1 xpaHeHL-18 AOil>KHbl npo1!13BOAL-1TbCH B ycnOBII1fiX, 

npe,D,oTspa~ato~IIIX MexaHI!14ecKI!1e nospe>K,LJ,9HVIfl noKpblilAfl. 

5.2.8 TpaHcnoprlt1poeaHL.1e Aera.nerll c noKpb1TL-1eM AOJ1)1{HO npoi-13BOAL-1TbCfl s 

cnel...IL-18IlbHO pa3pa6oTaHHorll ynaKOBKe, 111CKilto4ato~erll nepeMet.l\eHIIIe lt13Ae.nl-1rll 111 

noepe>K,D,eHIIIrll noKpbiTIIIrll. 

5.3 YTII1Illl1381...1111fl 

flu em 
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5.3.1 CoeAI.1HI.nenbHble AeTa.nl.1 Tpy6onpoBoAOB yTI.1.nl.131.1py10TCs:i nyTeM CA841.1 B 

MeTannl.14eCK1.1VI .noM, Ha cnel.lV1a.nlf131.1posaHHble npeAnp1.1~T1.'1~ no nepepa6orKe 

MeTa.n.nl.14eCt<oro .noMa. 

6 rapaHTIIU.t Vl3fOT09VITen~t 

6 .1 lt13rDTOBI.1Te.nb rapaHTVIpyer COOTB8TCTBI.1e C08Aif1HI.1Te.nbHbiX A8Ta.neVI 

Hacros:H.J..I1.1M TeXHI.14eCKI.1M yc.noeV~s:tM np111 co6moAeHV1V1 ycnoeV~Ci xpaHeHVIH, 

TpaHcnopT1.1pOB8HI.1H 1.1 3KCn.nyaT841.11.1. 

6.2 rapaHTV1VtHbiVt cpoK 3KCnnyaTaUI.11.1 C08Aif1HI.1Te.nbHbiX A9Ta.neVI 

Tpy6onpoBOAOB 18 Mecs:~uee , C MOMeHTa BBOAa B 3KCnnyaT8UV110, HO He 6o.nee 24 

Mec~uee c MOMeHTa nocTaBKI.1. 

flu em 
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1 I OCT 2.601 ~13 E,a,1.1Ha~ c1.1creMa KOHcrpyKropcKoiil ,a,oKyMeHT8l...llf1111 . 

3Kcnnyaral...llf10HHble AOKYMeHTbl. 

2 rocT 8.051-81 IOCYA8PCTBeHHaH Clf1CTeMa o6ecnelteHI.1fl e,D,I.1HCTBa 1.13MepeHif1iil 

(ICI/1). norpeWHOCTif1, ,D,OnycKaeMble np1.1 1.13MepeHI.11.1 fli.1HeiiiHbiX paJMepOB ,D,O 500 MM 

3 IOCT 12.2.003-91 C1.1creMa craHAaproe 6e3onacHocrlf1 rpy,D,a. 06opy,a,oeaH1.1e 

npOlt13BO,D,CTB8HHOe. 06Ll.llf19 rpe60B8Hif1~ 6e3onaCHOCTiil . 

4 rocr 12.1.004~91 CI.1CTeMa CT8HA8PTOB 6e3onaCHOCTI.1 rpy,D,a. no>KapHa~ 

6eJonacHOCTb. 06U.(~e rpe6osaHI.1H. 

5 IOCT 15.309-98 C1.1creMa pa3pa6oTKI.1 1.1 nocraHOBKI,.1 npo,a,yKI.IIf11.1 Ha 

npo1.13Bo,a,creo. V1cnbiTaHit1~ 111 npltleMKa BbmycKaeMoiil npOAYKL..IIf1V1. OcHOBHble 

nono>KeH1.1H. 

6 rocT 166-89 WraHreHI.IIf1PKYJ11.1. TeXHI!14eCKif1e ycnOBI.1fl . 

7 rocr 427-75 ni.1Heii1Kif1 1.13Mep1.1T911bHble Meran11W·I8CKI.1e. TeXHW·IeCKI.1e 

YCJ10Bif1~ . 

8 I OCT 1050-2013 Merarmonpo,a,yKLUIIH 1.13 Hener1.1posaHHbiX KOHCTPYKL..11.10HHbiX 

KaYecreeHHbiX 1.1 cnel...llf18J1bHbiX crane~. 06l.l.ll.1e rexHI.1YecKI.1e yc.noe1.1~ (c nonpaeKoiil). 

9 IOCT 1497-84 Merannbl . Mero,D,bl 1.1CnbiT8Hif1iil Ha pacr~>KeHI.1e (c 

V1JMeHeHif1HMif1 N 1, 2, 3). 

1 0 I OCT 1778-70. Merannorpa¢w~eCKif1e MeTO,D,bl onpe,a,e.neHI.1fl 

HeMeran.nlf1YecKif1X BK1110'-!eHif1111 (c lt13MeHeHI.1HMI.1 N 1, 2) 

11 IOCT 2999-75 Meranllbl 1.1 cnnaebl. Mero,a, 1.13MepeHI.1s:l reep,D,OCTI.1 no 

Blf1KKepcy (c V13MeHeHI.1~Mif1 N 1, 2). 

12 IOCT 3242-79 Coe,D,J,1HeHiils:l csapHble. Mero,D,bl KOHrponH Kal..fecrsa. 

13 !OCT 3845-2017 Tpy6bl Mera.nnlt14eCK~e . Mero,a, 111CnbiTaHif1H eHyrpeHHif1M 
r1.1,D,pOCT8Tif14eCKI.1M ,a,as.neHJ..1eM. 

14 rocr 5639-82 CraJ1J..1 J..1 cnnaBbl. MeTO,D,bl Bbi~BJ19Hif1~ J..1 onpe,a,e.neHI.1~ 

ee.ni.14J..1Hbl 3epHa (c 1113MeHeHJ..1eM N 1) 

15 rocT 5640-68 Crallb. MerannorpaqmYeCKI.1iil MeTO,D, 01.18HKI.1 Mlf1KPOCTPYKTYPbl 

Jllf1CTOB 1.1 J18HTbl. 

16 IOCT 6996-66 (V1CO 4136-89, V1CO 5173-81, V1CO 5177-81) CsapHble 

~ coeAI.1HeHI.1~ . MeTOAbl onpeAeneHI.1~ MexaHw~ecKI.1X ceoiilcre (c V13MeHeHI.1~Mif1 N 1, 2, 

~ nucm 
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3, 4}. 

17 IOCT 7502-98 PyneTK~ 1.13Mep~renbHble Merannw-lecK~e. TexHw-lecK~e 

yc.nos~fl . 

18 rocr 7512-82 KOHTp0!1b Hepa3pywatOUI~H. Coe,D,~HeH~fl ceapHble. 

PaA~Orpa¢~YecK~H MeTOA. 

19 IOCT 8479-70 noKOBK~ ~3 I<OHCTPYKL\~OHHO~ yrnepO,D,I.1CTOIII ~ ner~pOB8HHOVI 

cran~. 06Ll.\~e rexH~49CKI.1e ycnos~s:~ (c V13MeHeH~s:IM~ N 1, 2 , 3). 

20 rocr 9013-59 (V1CO 6508-86) MeTaJ1Ilbl. MeTOA ~3MepeH~.s:l TB9p,D,OCT~ no 

POKB9!1!1Y (c lt13M9H9H~s:IM~ N 1, 2, 3, c nonpaBKOIII) 

21 rocr 9454-78 MeTa!1!1bl . MeTOA ~CnbiT8HI.1fl Ha YA3PHbl~ ~3r~6 np~ 

noH~>K9HHbiX , KOMH8THOIII ~ nOBbiW9HHbiX TeMneparypax (c lt13M9H9H~.s:IM~ N 1, 2). 

22 rocr 10692-2015 Tpy6bl CT8!1bHbl9, 4yryHHbl9 ~ coe,D,~H~T9J1bHbl9 ,D,9T8J1~ K 

H~M . np~eMKa , MapK~pOBKa, ynaKOBKa, rpaHcnopTiilpOB8H~e ~ XpaHeH~e. 

23 IOCT 15150-69 Maw~Hbl , npV16opb1 1.1 APYr~e rexH~YecK~e ~3,o,en~R 

V1cnonHeH1.1fl Ailfl pa3n~YHbiX KI1~MaT~YecK~x pa~oHos. Karerop~~ . ycnosV1R 

3KCnnyaT8L\~~ . Xp8H9HI.1fl 1.1 Tp8HCnOpn'1pOB8H~fl B Y8CT~ B03,D,e~CTB~s:l KI1~M8TW-leCK~X 

cpaKTopoe sHewHeH cpe,D,bl. 

24 rocr 15846-2002 npo,o,yK~~.s:l . ornpaB!1.s:I9M8.s:l 8 paiiiOHbl KpaHHero Cesepa 1.1 

np~paeHeHHble K H1.1M M9CTHOCT~. YnaKOBKa, MapK~posKa , rpaHcnopr~poeaH~e ~ 

xpaHeH~e. 

25 IOCT 16504-81 Ka4ecreo nPOAYKLl~~. KoHrponb ~ ~cnbiTaH~.s:l. TepM~Hbl ~ 

onpe.QeneHV1fl. 

26 rOCT 17380-2001 (V1C0 3419-81) ,Qeran~ rpy6onpOBO,D,OB 6eCLJ.IOBHbl9 

npV1B8pHbl9 V13 yrnepO,D,IiiCTO~ ~ H~3KOJ1er~pOB8HHO~ CT8J1~ . 06Ll.l~9 T9XH~YeCK~e 

ycnoe~s:~ (c lt13MeHeH~eM N 1 ). 

27 IQCT 17375-2001 ,Qeran~ rpy6onpOBO,D,OB 6eCUJOBHbl9 np~sapHbl9 ~3 

yrnepO,D,~CTO~ ~ H~3KOJ1er~pOB8HHO~ CT8!1V1. 

28 IOCT 17376 -2001 ,QeranV1 rpy6onposo,D,OB 6ecwoBHble np~eapHble ~3 

yrnepo,o,~cro~ V1 HV13KonerV1posaHHO~ cranV1 . Tpo~HII1KV1 . KoHCTPYKLIV1fl . 

29 IOCT 18442-80 KoHrponb Hepa3pywatoll.l~~. Kan~nns:~pHble Mero,D,bl. 06Ll.l~e 

~ rpe6osaH~fl . 
~ nucm 
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30 IOCT 19281-2014 npoKaT nOBbiWeHHOVr np04HOCTit1. 06Ll..llt18 T8XHit148CKI.1e 

YC110Bit1fl. 

31 rocT 22727-88 npoKaT Jllt1CTOBOLII. MeTO,O.bl Y1lbTpa3BYKOBOro KOHTPOilfl . 

32 rocr 23170-78 YnaKOBKa A11fl lt13.[\8111t1Vr M8Wit1HOCTp08Hit1fl. 06Ll..ll.18 

Tpe6osaHit1fl. 

33 rocT 24297-2013 Beplt1cpVIK8~1t1fl 38KYnllSHHOLil npOAYKL11.11t1. OpraHVI38~VIfl 

npOB8.Q9Hit1fl lt1 MSTO,Qbl KOHTpOilfl. 

34 rocr p 51164-98 Tpy6onpoBO.Qbl CT811bHble Marlt1CTp81lbHble. 06u.tl.1e 

Tpe60B8HVIfl K 38ll.IVIT9 OT KOpp03VIVI. 

35 IOCT P 51858-2002 Hecprb. 06ll.llt1e rexHV14eCKVIe ycnoei.1R 

36 IOCT P 53678-2009 HecprfiHafl VI ra3oBafl npoMbiW/leHHOCTb. Marep111a1lbl 

Ailfl npVIMeHeHVIfl B cpe.Qax, co.Qep>Kall..llt1X ceposo.Qopo,o., np111 .Q06bl4e Hecprlt1 ,.., raJa. 

Lfacrb 2. Yrnepo.Qit1CTble ,.., Hlii3Koner111poeaHHble cran1t1 CTOVrKit1e K pacTpeCKit1BaHit110 ,.., 

nplt1M8H8HII110 4yryHOB. 

37 rocr p 53679-2009 HecpTfiH8fl VI ra3oBafl npOMbiWJ19HHOCTb. Mareplt18Jlbl 

,o.ns:~ np1t1MeHeHVIfl s cpe.Qax, coAep>Kall..III1X cepOBOAOPOA. np1.1 .Q06bl4e Hecprlt1 ,.., raaa; 

LfaCTb 1. 06Ll..llt18 nplt1H~It1nbl Bbi60p8 MaTep1118JlOB, CTOVrKVIX K pacTpeCKliiBaHliiiO. 

38 IOCT P 55724-2013 KoHrponb Hepa3pywaiOLl..IVIVr . Coe.Qit1H6Hlllfl csapHble. 

MeTO,Qbl ynbrpaasyKoBble. 

39 rocT p 55990-2014 MecropO>K,Q8Hit1fl HeqJTfiHble,.., ra30He¢TfiHble. 

npoMbiCJ10Bble rpy6onpOBO,Qbl. HopMbl npoeKTVIPOB8Hit1fl. 

flu iii3M. NfJ OOKVM. noon. ,[Jam TY 24.20.40-070-91393666-2020 
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40 ISO 9001 (rOCT ISO 9001) c~creMbl MeHet:~}I(MeHTa K81.leCTB8. Tpe6osaH~s:! . 

41 ISO 14001 c~creMa 3KO.non-148CKoro M8H8A>KM8HTa. Tpe6oBaH~s:l 111 

PYKOBO,Qcrso no npV1MeHeHIItiO. 

42 ISO 21457:2010 Hecprs:~Has:l , Heq:nexV1MV11.lecKas:J V1 ra3osas:1 npoMblwneHHocr~ . 

8b160p M8T8pV1anOB ~ KOpp03~0HHblill KOHTponb C~CTSM A06bll.l~ Hecpr~ ~ ra3a. 

nu 113M. N!~ OOKYM. noon. .aam TY 24.20.40-070-91393666-2020 
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nP~nO>KEHf,.1E 5 

(cnpaBOYH08) 

Ta6nv11-1a 5' -PaaMepbr OTBOAOB Kpyrolt130rHyrbrx 

Mace a 
DN D F=R w H T OTBO.Qa 

90°, Kr 
2,0 0,1 

25 32 38 22 18 2,5 0,2 
3,0 0,2 
3,5 0,2 
2,0 0,2 

32 38 48 
2,5 0,2 

28 23 3,0 0,2 
3,5 0,3 
4,0 0,3 
2,5 0,3 

40 45 
3,0 0,3 

.- 60 35 25 3,5 0,4 
4,0 0,4 
50 0,5 
2,5 0,4 
3,0 0,5 

~ 

3,5 0,6 

Ill 
50 57 75 43 30 

4,0 0,7 
E 4,5 0,7 
~ 
:I 

5,0 0,8 
t:: 5,5 0,9 
~ 6,0 1,0 

3,0 1,0 

~ 
3,5 1,1 

~ 
4,0 1,3 

65 76 100 57 41 4,5 1,4 
~ 5,0 1,6 
!ll 
l'l 5,5 1,7 CQ 

~ 
6,0 2,0 

::>. 8,0 2,2 
~ 

~ 3,0 1,2 

~ 
3,5 1,4 
4,0 1,5 

80 89 
4,5 1,7 

Ill 120 69 50 5,0 1,9 
~ 5,5 2,1 
'tl 
:s 6,0 2,3 
,g 7,0 2,7 
~ 8,0 3,0 

,§ 
0 
~ 

~ n ucm 
cO 
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npooon>KeJHue ma6nUUbl G 1 Pa3Mepb1 a MunnuMempax 

ON D 
Macca 

F=R w H T OTSOA8 
90°, Kr 

3,5 2,1 
4,0 2,4 
4,5 2,6 

100 102 150 87 62 5,0 2,9 
6,0 3,4 
7,0 3,9 
8,0 4,5 
9,0 5,0 
10,0 55 
3,5 2,2 
4,0 2,5 
4,5 2,8 

108 150 87 62 5,0 3,1 
...,. 6,0 3,6 
< 

7,0 4,1 
8,0 4,7 
9,0 5,3 

100 10,0 5,8 
3,5 2,2 

<o 4,0 2,6 
~ 4,5 2,9 
ro 5,0 3,3 :::s 114 150 87 62 t:: 6,0 3,8 
~ 7,0 4,4 

8,0 5,0 

~ 
9,0 5,7 

~ 
10,0 6,1 
3,5 3,3 

~ 4,0 3,8 <o .., 
CD 4,5 4,3 
t::; 5,0 4,8 
~ 6,0 5,7 ro 125 133 
~ 190 110 79 7,0 6,5 
tD 8,0 7,4 
~ 9,0 8,2 

10,0 9,1 
co 11,0 10,0 
~ 
<o 12,0 11 ,0 ro 
:::s 
c: 
~ 

~ c:: 
~ 1/UC/11 
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npooon>KeHUe ma6nu~bl 51 Pa3MePbl a MunnuMempax 

ON D w Macca 
F=R H T OTBO,qa 

90°, Kr 
4,0 5,4 
4,5 6,1 
5,0 6,7 
6,0 8,1 
7,0 9.4 

150 159 225 130 93 
8,0 11 ,0 
9,0 12,0 
10,0 13,0 
11.0 14,0 
12,0 16,0 
13,0 17,0 
14,0 18,0 
4 ,0 5,6 
4 ,5 6,1 

150 168 130 
5,0 6,7 

225 93 6,0 8,1 
8,0 11 ,0 
10,0 13,0 
12,0 16J_O 

7,0 12,0 
8,0 13,0 

200 219 115 10,0 16,0 
200 83 12,0 19,0 

E 16,0 25,0 
11) 

18,0 29,0 'C 
:::1 

~ 5,0 13,0 'C 

~ 6,0 15,0 
7,0 17,0 

~ 200 219 300 173 124 
8,0 20,0 

g 10,0 25,0 
:::1 12,0 29,0 ::: 
~ 14,0 34,0 

16,0 39,0 

~ 9,0 24,0 
::.. 10,0 26,0 'C 

~ 12,0 31 ,0 
IIi 

250 273 16,0 42,0 ~ 250 103 158 18,0 47,0 
20,0 52 ,0 

1.1) 

E 22 ,0 57,0 
~ 24,0 60,0 
::, 

.§ 
~ 

~ 
t:: 

~ flu em 

IIi 
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npoiJomKeHUe ma6flU4bl 61 Pa3Mepbt B MunnuMempax 

ON 0 w Macca 
F=R H T OTBOAa 

90°, Kr 
6,0 23,0 
8,0 31,0 
10,0 39,0 

250 273 375 
155 12,0 46,0 

217 14,0 50,0 
16,0 61,0 
18,0 70,0 
8,0 45,0 
10,0 56,0 
12,0 66,0 

300 325 450 186 
14,0 77,0 

260 16,0 87,0 
18,0 96,0 
20,0 107,0 
22,0 118,0 
9,0 34,0 
10,0 37,0 

' 12,0 45,0 
300 325 300 173 124 

14,0 52,0 
16,0 59,0 
18,0 67,0 
20,0 74,0 

' 22 0 81 ,0 

~ 
10,0 47,0 

co 12,0 57,0 
ro 

16,0 76,0 ::! 

~ 350 377 350 202 145 
18,0 85,0 
20,0 94,0 
24,0 113,0 

~ 26,0 122,0 

~ 
30,0 141 ,0 
9,0 68,0 

! 10,0 75,0 
12,0 90,0 

~ 350 377 525 303 217 
14,0 104,0 

ro 16,0 119,0 
~ 18,0 133,0 
rD 20,0 147,0 
~ 22,0 161,0 

10,0 64,0 
co 12,0 77,0 E: 
~ 16,0 103,0 
~ 

18,0 116,0 

~ 
400 426 400 231 166 22,0 130,0 

24,0 142,0 
26,0 155,0 

,g 
0 

28,0 167,0 
c: 
~ nucm 
rD 
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npoaon>KeHUe fY!86flULI;bl 51 Pa3Mepbl B MUflflUMempax 

ON D 
Macca 

F=R w H T OTBO,Qa 
90°, Kr 

9,0 87,0 
10,0 97,0 
12,0 117,0 

400 426 
14,0 135,0 

600 346 248 16,0 154,0 
18,0 173,0 
20,0 192,0 
22,0 210,0 
24,0 230,0 

9,0 138,0 
10,0 153,0 
12,0 183,0 

750 433 310 
14,0 212,0 

500 530 16,0 242,0 
18,0 270,0 
20,0 298,0 . 
22,0 327,0 

9,0 92 ,0 
10,0 102,0 
12,0 122,0 

500 530 14,0 143,0 - 500 289 207 16,0 161,0 
!'(j 

E 18,0 184,0 
~ 20,0 204,0 
::I 

~ 
22,0 223,0 

9,0 198,0 
10,0 219,0 

~ 
12,0 261,0 

~ 600 630 
14,0 302,0 

900 519 373 16,0 345,0 
~ 18,0 387,0 !'(j 

&l 20,0 429,0 

~ 
22,0 471,0 
24,0 513,0 

'0 

~ 9,0 131,0 
~ 10,0 146,0 
~ 12,0 174,0 

600 630 
14,0 200,0 

!'(j 600 345 248 16,0 230,0 
~ 18,0 261,0 '0 
::3 20,0 290,0 
~ 
'0 22,0 319,0 r.: 24,0 346,0 

,g 
0 
1:; 

~ IU(.;I 

Q) 

~ TY 24.20.40 .. 010-91393666-2020 72 
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OKOHI./aHue ma6nut .. bt 51 Pa3Mepbt a MUflnuMempax 

ON D 
Macca 

F=R w H T OTBOAa 
goa, Kr 

9,0 248,0 
10,0 275,0 
11,0 302,0 
12,0 329,0 
13,0 356,0 
14,0 383,0 

1000 577 404 
15,0 410,0 

720 16,0 436,0 
17,0 462,0 
18,0 462,0 

700 20,0 489,0 
22,0 542,0 
24,0 595,0 
26,0 647,0 

9,0 174,0 
10,0 193,0 

. ' 
" 

12,0 230,0 
14,0 268,0 

720 700 405 283 
16,0 306,0 
18,0 343,0 
20,0 380,0 
22,0 416,0 

Ill 
24,0 453,0 

E 26,0 489,0 
Ill 
It) 

9,0 339,0 :::, 

,g 10,0 376,0 
~ 11 ,0 413,0 

12,0 450,0 

~ 
13,0 487,0 

~ 
14,0 524,0 

:;:, 800 820 1200 693 485 
15,0 561,0 

s 16,0 598,0 Ill 

&l 17,0 636,0 

~ 
18,0 670,0 

> 20,0 743,0 
It) 

~ 22,0 815,0 
cD 24,0 887,0 
~ 26,0 959,0 

(0 

E 
Ill 
'0 
:;:, 

c:: 

~ 

I:: g 
~ nucm 
cD 
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. 

Ta6mn-4a 62- PaJMepbl rHyTbiX OTBOAOB, ~JroToe.neHHbiX c l-1Cno.nb30BaHVIeM 

VIHAYKL\VIOHHoro Harpeea 

HOM1-1Ha- PaA1-1YC 1113rl!l6a, MM, JJ,llR HOMIIIHai'lbHbiX JJ,IIIaMeTpOB ON 
Hapy>K-Hbl~ 

IlbHbllil 
AlllaMeTp, 1,5 2,0 2,5 3,0 3,5 4,0 5,0 6,0 7,0 8,5 10 16 20 

DH, MM 
,D.IIIaMeTp, 

DN ON DN DN DN ON DN DN DN ON DN ON ON 
DN, MM 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

219 200 300 400 500 600 700 800 1000 1200 1400 1700 2000 3200 4000 

273 250 375 500 600 750 900 1000 1250 1500 1800 2100 2500 4000 5000 
-

325 300 450 600 750 900 1050 1200 1500 1800 2100 2500 3000 4800 6000 

377 350 525 700 900 1050 1250 1400 1750 2100 2500 3000 3500 5600 7000 

426 400 600 800 1000 1200 1400 1600 2000 2400 2800 3400 4000 6400 8000 

530, 508 500 750 1000 1250 1500 1800 2000 2500 3000 3500 4200 5000 8000 10000 

630 600 900 1200 1500 1800 2100 2400 3000 3600 4200 5100 6000 9600 12000 

720 700 1000 1400 1800 2000 2500 2800 3500 4200 5000 6000 7000 -

820 800 1200 1600 2000 2400 2800 3200 4000 4800 5600 6800 8000 - -
~ 1020, 106 1000 1500 2000 2500 3000 3500 4000 5000 6000 7000 8500 10000 - -

1220 1200 1800 2400 3000 3600 4200 4800 6000 7200 8400 10200 12000 - -

Ill Ta6.nVIL\8 63- MVIHVIM81lbHble 3Ha4eHVIH CTPOVITeJlbHbiX AllVIH A 1r1 8 AilH rHYTbiX OTBOAOB 
E 
~ c paAVIYCOM Vl3rVI6a 5DN ~ 

~ Yron 1113r1116a 
(noeopoTa) 200 250 300 350 400 500 600 700 800 1000 1200 

~ 
CIJ,o 

1 2 3 4 5 6 7 8 9 10 11 12 
~ 1 700 700 700 700 700 700 750 
i 2 700 700 750 750 800 
cB 3 700 700 750 750 

750 750 800 850 
4 750 800 800 850 900 

~ 800 
::.. 5 BOO 850 900 950 'tl 750 850 
~ 6 800 950 1000 
q) 7 750 800 350 850 900 900 1000 1050 
~ 

8 
750 

800 950 1100 900 
9 850 950 1000 1050 1150 

Cll 10 800 850 900 1100 1200 ~ 950 1000 10 11 1050 1150 1250 ::, 

,g 12 800 850 900 950 1000 1050 
1100 1200 1300 

~ 13 1150 1250 1350 

.6 
0 c:: 
~ flu em 
cD 

~ TY 24.20.40-070-91393666-2020 74 nu t13M. Nfl OOKYM. noon. []am . -



npodomKeHUe ma6nU~bl 63 
1 2 3 4 5 6 7 8 9 10 11 12 
14 900 1000 1050 1100 1300 1400 -

15 950 1150 1200 1350 1450 
16 850 1500 
17 900 1050 

1100 
1200 1250 1400 1550 

16 950 1000 1150 1250 1300 1450 1650 
19 1350 1500 1700 
20 850 1100 1200 1550 1750 
21 900 900 1000 1050 1300 1400 1600 1800 
22 1150 1250 1330 1450 1650 1850 
23 

1200 1300 1400 
1500 1700 1900 

24 1050 1100 1550 1750 1950 
25 950 1000 1250 1350 1450 1800 zoo a 900 
26 1500 1600 1850 2050 
27 1100 1150 2100 
28 1050 1300 1400 1550 1650 1900 2150 
29 1000 1450 1600 1700 1950 2250 
30 950 1100 1150 1200 1350 1500 1750 2000 2300 
31 950 1000 1150 1250 1350 1500 1650 1800 2050 2350 . - 32 1100 1200 1400 1550 1700 2100 2400 
33 1050 1850 2150 2450 
34 1150 1300 1450 1600 1750 1300 2200 2500 
35 1250 1SOO 1350 2250 2550 
36 1000 1.10C 1500 1650 2300 2600 

- 37 1200 1350 1700 1850 2000 2350 2700 
ClJ 38 1300 1550 1900 2050 2400 2750 
~ 39 1050 1400 1750 2100 2450 2800 It) -
::;, 40 1150 1600 1950 2150 2500 2850 ,g 

41 1800 2550 2300 
~ 

42 1250 1350 2000 2200 2800 300_(: 
145C 1650 1850 43 2050 2250 2650 3050 

~ 44 2300 2700 3100 
<D 

45 1300 1400 150C 1700 1900 2100 2750 3150 ::t 
::;:, 1100 1200 2350 
:::i 46 1750 1950 2150 - -
~ 155C 

- -

47 1350 1450 2000 2200 2400 - -
~ 

48 1300 2250 2450 - -
4-9 2500 ;... 

1250 160C 2050 - -
It) 

~ 50 1500 1850 2300 2550 - -
<D 51 1150 2100 2350 2600 - -
~ 165C 

--

52 1400 1900 2400 2650 - -
53 1300 1550 2150 

('Q 54 1200 1450 170C 1950 2200 2450 2700 - -E: 
ClJ 55 1350 1800 2500 2750 '0 - -
::;:, 

175C 2000 2250 
~ 56 2550 2300 - -
~ 

,g 
g 
~ nucm 
q) 
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OKOH'-IaHue ma611U~bl 53 
1 2 3 4 5 6 7 8 9 10 11 12 

57 1500 1650 2050 2300 2690 2850 - ~ 

58 
180C 2900 - -

59 1250 2350 2650 2950 1400 - -
60 1550 1700 1850 

2100 
2400 2700 3000 - -

61 1250 1400 1550 1700 1850 2150 2450 2750 3050 - -
62 

2200 3100 - -
63 1500 1750 1900 2500 2800 3150 1450 - -
64 1300 2250 2550 2850 3150 - -
65 1800 1950 2600 2900 3200 - -
66 1650 2300 2950 3250 - ~ 

67 1500 1850 2000 2650 3000 3300 - -
68 1350 2350 2700 3050 3350 1700 - -
69 2050 2400 2750 3100 3400 - -
70 1550 1900 2100 2450 2800 3150 3500 - -
71 1400 1750 3550 - -
72 1600 2150 2500 2850 3200 3600 - -
73 

1950 
2900 3250 3650 1600 -

74 2000 2200 2550 2950 3300 3700 - -
, 75 2600 3350 3750 - -- 1450 3000 7S 1650 1850 2250 3400 3800 - -

77 
2050 

2250 
2650 

3050 3450 3850 - -
78 1900 2100 2300 2700 3100 3500 3900 - -
79 1500 1700 3150 3550 3950 - -
80 2150 2350 2750 3200 3600 4050 1950 -

Ill 81 
1750 2400 2800 3250 3650 4100 - -E 

82 1550 2000 2200 2850 3300 3700 4150 ~ - -
;::, 83 2450 2900 3350 3750 4200 - -,g 

84 1600 1800 2050 2250 2500 2950 3400 3850 4300 - -~ 
85 2300 3900 4350 - -
86 1850 2550 3000 3450 3950 4400 - -

~ 87 2100 2350 3050 3500 4000 4450 - -
~ 88 2600 3100 3550 4050 4550 - -
~ 89 1650 1900 2650 3600 4100 4600 - -
Ill 2150 2400 3150 
til 90 3650 4150 4650 - -
~ ::.. 
'(;) 

~ 

~ Ta6n1r1L4a 5~- Pa3Mepbl xonoAHOrHyTbiX OTBOAOB 

HoMli1HanbHbiC1 .Qir1aMeTp DN 
Mli1Hli1ManbHbiC1 pa.Ql!lyc 

Yron r1116KI.1 A, rpaAYCbl 
(1l r1116Kll1 R, MM E 
(lj 

10 
;::, 1 2 3 t:: 
10 

~ 15 75 1-90 

20 100 1-90 
.6 
0 c: 

:2: nucm 
Cl) 

~ N!il OOKYM. noon. ,[Jam TY 24.20.40-070-91393666 .. 2020 76 
nu /113M. 



0KOH48HUe ma6nUU,bl 54 

1 2 3 

25 125 1 ~90 

32 160 1-90 

40 200 1 ~90 

50 250 1-90 

65 235 1-90 
. ---

80 400 1-90 

100 500 1-90 

150 750 1-90 

200 1000 1-90 

Ta6.n1111..1a 55 - OcHOBHble pa3Mepbl rpoLiiH~KOB ceapHblx 

' 
HoM~Ha.nb- Ko3cp¢~4~eHT Hecyll.\eLii cnoco6Hocr~ rpoLiiH~ Ka e Pa3Mepbl 

-
~biLii ,.q~aMerp 38B~C~MOCT~ OT HOM~Ha.nbHOrO p,~aMeTpa rpoLiiH~Ka , 

Mar!l1cTpanll1 OTBeTsneHII1~ . DN MM 

TpOLiiHII1K8 1 

150 200 250 300 350 400 500 600 700 800 1000 1200 L H H1 
ON 

(13 

E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
~ 
~ 

215 365 630 ~ X - - - - - - - - - ~ -
'9 

~ - X - - - - - - - - - - 215 365 630 
~ -

- - X - - - - - - - - - 250 365 630 
:Z! 
rri 500 - - - X - - - - - - - - 300 365 630 
5 -

~ - - - - X - - - - - - - 340 365 630 
~ 390 365 630 - - - - - X - - - - - -
~ X 425 365 630 ::>.. - - - - - - - - - - -
~ 

~ X - - - - - - - - - - ~ 260 365 630 
eli ;: :s: X - - - - - - - - - 260 365 630 - -

- - X - - - - - - - - - 260 365 630 
C1i 

600 ~ 
10 - - - X - - - - ~ - - - 300 415 680 
~ 

c:: 
10 - - - - X - - - - - - - 340 415 680 
~ 

- - - - - X - - - - - - 390 41 5 680 

~ 
c::: 

~ flu em 
tO 
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0KOH4BHUe ma6nU~bl 55 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

- - - - - - X - - - - - 480 435 700 

- - - - - - - X - - - - 515 435 700 

X - - - - - - - - - - - 260 400 650 

- X - - - - - - - - - - 260 400 650 

- - X - - - - - - - - - 300 460 720 

- - - X - - - - - - - - 300 460 720 

700 - - - - X - - - - - - - 340 460 720 

- - - - - X - - - - - - 390 460 720 

- - - - - - X - - - - - 480 460 720 

- - - - - - - X - - - - 580 480 740 

- - - - - - - - X - - - 580 500 760 

X - - - - ~ - - - - - - 240 450 770 
- - X - - - - - - - - - - 300 450 770 

- - X - - - - - - - - - 320 510 770 

- - - X - - - - - - - - 330 510 770 

- - - - X - - - - - - - 340 510 770 

~ 
800 

11) 
- - - - - X - - - - - - 390 510 770 

10 
;:, 480 510 770 r:: - - - - - - X - - - - -
~ - - - - - - - X - - - - 580 530 790 

- -

- - - - - - - - X - - - 650 550 810 
~ 
eli - - - - ~ - - - - X - - 700 570 830 
:t 
::l 

:e X - - - - - - - - - - - 280 550 860 
~ X 340 550 860 - - - - - - - - - - -
~ ::.. - - X - - - - - - - - - 360 610 870 
10 

~ - - - X - - - - - - - - 410 610 870 
eli 
:t 

:so: 1000 - - - - X - - - - - - - 410 610 870 

- ~ - - - X - - - - - - 410 610 870 
11) 

E 
~ - - - - - - X - - - - - 480 610 870 
::l 

~ - - - - - - - X - - - - 580 630 890 
c:; 650 650 - - - - - - - - X - - - 910 

~ c:: 
~ nucm 
eli 
~ nu l13M. NFI 00/(I{M. noan. JJam TY 24.20.40-070-91393666-2020 78 



Ta6n~ua 56 - OcHOBHble pasMepbl UJTaMnosaHHbiX TpoliiHLr1KOB 

Hapy>KHbllil PasMepbl 

ALr18M8Tp Hapy>KHbl~ A~aMeTp oTBeTs.neHlM1 ON TpOHHLr1K8, He 

Marlr1cTpa.nlr1 MeHee 

ON 57 76 89 114 15£ 219 273 325 377 426 L H 

1 2 3 4 5 6 7 8 9 10 11 12 13 

57 X - - - - - - - - - 50 45 

76 X X - - - - - - - - 65 60 

89 X X X - - - - - - - 80 70 

114 X X X X - - - - - - 100 80 

133 - - X X - - - - - - 110 95 

159 X - X X X - - - - - 130 110 

168 X - X X X - - - - - 130 11 0(360) 
-. 
- 219 - - X X X X - - - - 160 140(390) 

273 - - X X X X X - - - 190 175(425) 
--

325 - - - X X X X X - - 220 200(450) 

377 - - - - X X X X X - 240 225 
(!] 

426 X X X X X X 270 250(500) E - ~ - X 
~ 
:::! nplr1Me48Hlr1e - B CK06Kax yKa3aHa BbiCOTa Ami TpOHHLr1KOB c peUJeTK8MLr1. 

~ TpoliiHLr1KLr1 M~ nocTaBnRTbCR c APYrlr1MLr1 Anlr1HaMI-1 Lr1 BbiCoTaM~ no cornacoeaHIII~ c 

~8K834Lr1KOM. a6.nlr1l...l8 67- 0CHOBHble p83Mepbl Lr1 K03cpcj:>Lr1l...llr18HT Hecyu.telil 

~ ---- ,___} 

~ 
cnoco5RocTLr1 csapHbiX TpoliiHLr1KOB 

-

:! 
HoMI-1Ha.nb- Koscp¢1-141-1eHT HecyLL.Ielil cnoco6Hocrl-1 rpoliiHI-1Ka B Pa3Mepbl 

m HbiVt 38BIIICV1MOCTV1 OT HOMIIIH8JlbHOrO ,O,IIIaMeTpa TpOHHLr1K8, MM M 
!Il 

OTB8TB.n8Hlr1R, DN A1-1aMeTp 

~ Mar1-1crpa.n11 150 200 250 300 350 400 500 600 700 800 L H 
~ I DN 
~ 1 2 3 4 5 6 7 8 9 10 11 12 13 

~ 300 1,5 - - - - - - - - - 250 415 
- 1,57 - - - - - - - - 250 415 
- - 1 61 - - - - - - - 250 415 

8 - - - 1,62 - - - - - - 300 415 
(!] 
'0 350 1,46 250 440 ::, - - - - - - - - -
,g ~ 1,53 - - - - - - - - 250 440 
e - - 1 59 - - - - - - - 250 440 

- - - 1,61 - - - - - - 300 440 

i 
- - - - 1,62 - ~ - - - 350 440 

400 1 42 - - - - - - - - - 250 465 
2: nucm 
tD 
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0KOH4aHII!e ra6nllll..lbl 67 

- 1,51 ~ - - - - - ~ - 250 465 
- - 1,55 - - - - - - - 250 465 
- - - 1,5S - - - - - - 300 465 
- - - - 1,61 - - - - - 350 465 
- - - - - 1,6~ - - - - 400 465 

500 1,29 - - - - - - - - - 250 515 
- 1,45 - - - - - - - - 250 515 
- ~ 1,51 - - - - ~ - - 250 515 
- ~ - 1,54 ~ - - - ~ ~ 300 530 
- - - - 1,58 - - - - - 350 530 
~ ~ - - ~ 1,6 ~ - - - 400 530 
- - - - - ~ 1,62 - - - 450 550 

600 1 '19 - - - - - - - - - 250 565 
- 1,3€ - - - - - - - - 250 565 

- 1,47 - - - - - ~ - 250 565 
1-

1,51 - - - - - - ~ - - 300 570 
- - - - 1,54 - - - - - 350 570 
- - - - - 1,5i - - - - 400 570 
- - - - - - 1,61 - - - 450 570 
- - - - - - - 1,62 - - 550 570 

-· 700 1,15 - - - - - - - - - 250 610 
- 1,3 250 610 - - - - - - - - -

- - 1,43 - - - - ~ - - 250 610 
- - - 1 48 - - - - - - 300 610 
- - - - 1,51 - - - - - 350 610 
- - - - - 1,52 - - - - 400 615 
- - - - - - 1,59 - - - 450 615 

Cll 
E: - - - - - - - 1 61 - - 550 615 
~ 1,6~ 550 615 ::J - - - - - - - - -
~ 800 1,Q7 - - - - - - - - - 325 660 
~ - 1. fs - - - - - - - - 325 660 

~ ~ 1,3 - - - - - - - 325 660 

~ - - - 1,4 - - - - - - 325 660 

~ - - - - 1,5 - - - - - 375 660 
- 1,57 - 425 660 - - - - - - -

~ 1,58 530 675 Cli - - - - - - - - -tB 1,59 630 725 - - - - - - - - -
~ - - - - - - - - 1,6 - 720 770 
10 - ~ - - - - - - - 1,62 820 820 
~ npii1Me4aHVIe - Tpo~Hli!Kl-1 MOryT nOCTaB.ns:ITbC~ c APYrlllMLII AlllaMerpaMIII ,.Q.nii1H8MLI1 Ill 
lli 

~ BblcoraMI-1 no cornacoeaHL-110 c 3aKa34L-1KOM. 

~ 
Cli 
ro 
::J 

c:: 

~ 

~ 
~ 

~ flu em 

Ill 
~ flu l!t3M. Nil OOKVM. noon. .Gam TY 24.20.40-070-91393666-2020 80 



Ta6m1Lia 68- Tpe6oeaH~~ K Tpot1H~KaM c pewerKaM~ 

Paccro~H~e Me>K,D,y 

HoM~Ha.nbHbl~ Ton~~Ha Paccros:~H~e KpaVIHHM~ pe6paM~ ~ 
Kom14ecrao 

A~aMerp pe6pa L, Me>K,£\y BHyTpeHHell! 

pe6paM~ B, 
pe6ep, He 

oraeraneH~s:l He MeHee, noeepXHOCTbiO 

rpo~HHKa ON, MM He 6o.nee, MM 
MeHee, UJT. 

MM OTB8TBneH~s:l, He 

6onee, MM 

1 2 3 4 5 

200 8 100 100 1 

300 8 100 100 2 

400 8 110 110 3 

500 10 125 130 3 

600 10 140 150 3 

700 12 140 150 4 
-. 800 12 150 160 4 

1000 15 160 170 5 

1050 16 170 180 5 

1200 18 170 180 6 

~ 
Ill 
ro 
~ 

~ 

~ Ta6n~4a 69- PasMepbl nepeXOAOB wraMnoaaHHbiX KOHLieHrpw-lecK~x 
' 

ON Oh s dh 51 L Macca, Kr 
~ 2,0 2,0 0,2 
a:i 
3 3,0 32 3,0 0,5 
:i 4,0 4,0 0,7 
~ 32 38 

2,0 1,6 0,09 

~ 
3,0 3,0 0,04 

:>.. 4,0 3,0 0,06 
<0 25 
~ 2,5 1,6 0,08 
a:i 4,0 3,0 30 0 06 
~ ' 5,0 3,0 0, 10 

2,5 2,0 0,12 
C1l 40 45 4,0 32 4,0 0,07 § 
ro 5,0 5,0 0,10 
:::, 

2,5 2,0 0,13 ,g 
e 4,0 38 4,0 0,07 

5,0 5,0 0,11 

.g 
0 
t:= -

:2: nucm 
a:i 
~ flu /113M. N~; OOKVM. noon. .[!am TY 24.20.40-070-91393666-2020 81 



npodon>KeHUe ma6flU4bl 59 Pa3Mepbt a MunnuMempax 

ON Dh s dh S1 L Macca, Kr 
--

3,0 1,6 0,14 
4,0 25 1,6 0,13 

I 5,0 3,0 0,17 
6,0 3,0 0,21 
3,0 2,0 0,25 
4,0 . 32 

2,0 0,14 
5,0 3,0 0,19 
6,0 4,0 0,23 
3,0 2,0 45 0,27 
4,0 38 

4,0 0,1 5 
50 57 5,0 4,0 0,20 

6,0 4,0 0,24 
3,0 2,5 0,28 
3,5 2,5 0,1 6 
4,0 3,0 0,19 
5,0 4,0 0,21 
6,0 45 5,0 0,26 
3,0 2,5 0,30 

~ 

4,0 0,21 - 2,5 60 
5,0 4,0 0,28 
6,0 5,0 0,34 
3,0 2,0 0,40 
3,5 2,5 0,23 
5,0 38 3,0 55 0,27 

Ill 6,0 3,0 0,38 
E 65 76 !1:1 7,0 4,0 0,44 '0 
:::. 3,0 2,5 0,50 .g 
~ 

3,5 2,5 0,31 
5,0 45 4,0 70 0,35 
6,0 4,0 0,49 

~ 7,0 50 0,58 

~ 3,0 3,0 0,67 
~ 3,5 3,0 0,33 
Ill 5,0 57 4,0 0,38 ."> co 

6,0 5,0 0,54 
JS 7,0 6,0 0,64 
;:.. 

3,5 0,73 '0 2,5 
~ 6,0 45 4,0 0,43 
~ 80 5,0 0,71 

3,5 3,0 0,92 
80 89 6,0 57 4,0 75 0,46 

~ 8,0 5,0 0,77 
~ 3,5 3,5 0,99 ;:, 

~ 6,0 76 5,0 0,52 
~ 8,0 6,0 0,86 

,§ 
0 
1:: 

~ nucm 

~ TY 24.20.40-070-91393666-2020 82 
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npoOOfl>K8HUB ma6nUL{bl 59 PaJMePbt a MunnuMempax 

DN Dh s dh S1 L Macca, Kr 

4,0 3,0 0,11 
6,0 57 4,0 0,65 
8,0 5,0 0,96 
9,0 6,0 0,25 
4,0 3,5 0,71 

108 6,0 76 5,0 1,05 
8,0 6,0 1,36 
9,0 7,0 1,51 
4,0 3,5 0,75 
6,0 89 6,0 1,11 
8,0 8,0 1,44 

100 9,0 8,0 80 1,61 
4,0 3,0 0,69 
6,0 57 4,0 1,01 
8,0 5,0 1,31 
9,0 6,0 1,46 
4,0 3,5 0,74 

- 114 6,0 76 5,0 1,09 
r 8,0 6,0 1,42 

9,0 7,0 1,58 
4,0 3,5 0,78 
6,0 89 6,0 1115 
8,0 8,0 1,50 
9,0 8,0 1,67 

Cll 4,0 3,0 0,97 E 
~ 8,0 57 4,0 1,86 
:::! 

~ 
10,0 5,0 2,27 

5,0 3,5 1,28 

125 133 8,0 76 5,0 100 2,00 

~ 10,0 6,0 2,45 

~ 4,0 3,5 1,09 
~ 6,0 89 5,0 1,60 
Cll 

cB 8,0 6,0 2,09 

~ 
5,0 4,0 1,44 
8,0 108 6,0 2,25 

ttl 
8,0 8,0 2,25 ~ 

q) 
125 133 

10,0 9,0 100 2,76 
~ 5,0 4,0 1,48 

8,0 114 6,0 2,30 
m 8,0 8,0 2,30 
E 10,0 9,0 2,83 Cll 
ttl 
:J 

t::: 
ttl 

~ 

~ 
I:: 

~ nucm 
q; 
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npooon>KeHue ma6flU/.,{bl 59 Pa3Mepbl a MunnuMempax 

ON Dh s dh S1 L Macca, Kr 

4,5 3,0 1,06 
8,0 

57 
4,0 1,82 

10,0 5,0 2,24 
12,0 6,0 

75 
2,65 

4,5 3,5 1,08 
8,0 

76 
5,0 1,88 

10,0 6 ,0 2,31 
12,0 7,0 2,73 
4,5 3,5 1,80 
8,0 89 6,0 3,11 
10,0 8,0 3,82 

159 
12,0 8,0 4,51 
4,5 4,0 1,90 
8,0 108 6 ,0 3,30 
10,0 8,0 4,06 

150 12,0 9,0 
130 

4,80 
4,5 4,0 1,94 

- 8,0 114 
6,0 3,37 

10,0 8,0 4,14 
12,0 90 4,90 
4,5 4,0 2,06 
8,0 133 8,0 3,58 
10,0 10,0 4,41 

Ill 12,0 10,0 5,21 
E 4,5 3,0 1,13 ~ 
~ 8,0 57 4,0 1,96 
~ 10,0 5,0 2,41 '0 

~ 168 12,0 6,0 2,86 
4,5 3,5 75 1,6 

~ 8,0 
76 

5,0 2,01 

~ 10,0 6,0 2,47 
12,0 7,0 2,92 

:i 
~ 4,5 3,5 1,88 

150 168 
8,0 

89 
6 ,0 

130 
3,25 

~ 10,0 8,0 4,07 
'0 12,0 8,0 4,73 
~ 4,5 4,0 1,99 

~ 8,0 
108 

6,0 3,45 
10,0 8,0 4,25 
12 0 9,0 5,01 

~ 4,5 4,0 2,02 
Ill 

8,0 6,0 3,51 '0 
~ 114 

~ 
10,0 8,0 4,32 
12,0 9,0 5,11 

.6 
0 
c:: 

~ flu em 

~ TY 24.20.40 .. 070-91393666-2020 84 ::s;: 
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npooomKeHue ma6J7UL{bl E9 Pa3Mepb1 e MunrwMempax 

ON Dh s dh 51 L Macca, Kr 

4,5 4,0 2,14 
8,0 

133 
8,0 3,71 

10,0 10,0 4,57 
12,0 10,0 5A1 

6,0 3,0 2,48 
10,0 4,0 4,04 
12,0 57 4,0 4,79 
14,0 5,0 5,52 
16,0 60 6,24 
6,0 3,5 2,52 
10,0 5,0 4,11 
12,0 76 5,0 4,88 
14,0 6,0 5,63 
16,0 7,0 6 ,36 
6,0 3,5 2,55 
10,0 5,0 

95 
4,16 

12,0 89 5,0 4,94 
14,0 6,0 5,69 

200 219 
16,0 8,0 6A3 
6,0 4,0 2,59 
10,0 6,0 4,22 

Cll 
12,0 108 8,0 5,01 

~ 14,0 8,0 5,79 
ro 16,0 9,0 6,54 :, 

,g 6,0 4,0 2,60 
~ 10,0 

114 
6,0 4,25 

12,0 8,0 5,04 

~ 
14,0 8,0 5,81 

qj 16,0 90 6 57 
:t: 

6,0 4,0 3,71 :, 

~ 10,0 8,0 6,05 Cll 

cB 12,0 133 8,0 140 7 ,17 

~ 
14,0 10,0 8,27 

::>.. 16,0 10,0 9,34 ro 
~ 6,0 4,5 3,90 
qj 10,0 8,0 6,37 
~ 12,0 159 10,0 7,56 

14,0 12,0 8,72 
Cll 16,0 12,0 9,85 E 200 219 140 Cll 6,0 4,5 3,97 ro 
:, 

10,0 8,0 6,48 
r::: 

~ 12,0 168 10,0 7,70 
14,0 12,0 8,88 
16,0 12,0 10,04 

,§ 
0 
t: 

~ flu em 
qj 
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npooon>KeHUe ma6nUL{bl 69 Pa3Mepbl a MunnuMempax 

ON Dh s dh S1 L Macca, Kr 

7,0 4,0 5,20 
10,0 6,0 7,33 

250 273 
12,0 108 

8,0 140 
8,72 

14,0 8,0 10,07 
16,0 9,0 11,40 
18,0 9,0 12,70 
7,0 4,0 5,24 
10,0 6,0 7,38 
12,0 114 

8,0 8,78 
14,0 8,0 10,14 
16,0 9,0 11,48 
18,0 9,0 140 

12,79 
7,0 4,0 5,34 
10,0 6,0 7,54 
12,0 

133 
8,0 8,96 

14,0 8,0 10,36 
16,0 10,0 11 ,73 

. 18,0 10,0 13,07 
' 

7,0 4,5 6,86 
10,0 8,0 9,67 

250 273 
12,0 

159 
10,0 11 ,50 

14,0 10,0 13,29 
16,0 12,0 15,05 

co 18,0 12,0 16,77 
E 7,0 4,5 6,96 
~ 10,0 8,0 9,81 ~ 

~ 12,0 168 
10,0 140 

11,67 
c::: 14,0 10,0 13,49 

16,0 12,0 15,27 

~ 
18,0 12,0 17,02 

(lj 7,0 6,0 7,56 
~ 10,0 8,0 10,66 
~ 12,0 10,0 12,69 co 219 d3 14,0 12,0 14,68 

~ 
16,0 14,0 16,63 
18,0 16,0 18,55 

't:l 

~ 8,0 4,0 7,39 

~ 10,0 4,0 9,17 

300 325 
12,0 108 

6,0 
140 

10,92 
14,0 6,0 12,64 

co 16,0 8,0 14,33 E co 18,0 8,0 16,00 't:l 
~ 

~ 
10 

~ 

,§ 
0 
I:: 

~ nucm 
qj 
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npoOOfl>KeHUe ma6nUU,bl 59 Pa3Mepbt a MunnuMempax 

ON Dh s dh 51 L Macca, Kr 

8,0 4,0 7,41 
10,0 4,0 9,20 
12,0 114 

6,0 10,96 
14,0 6,0 12,69 
16,0 8.0 14,39 

300 325 
18,0 8,0 

140 
16,06 

8,0 5,0 7,49 
10,0 6,0 9,30 
12,0 

133 
8,0 11,07 

14,0 8,0 12,82 
16,0 8,0 14,54 
18,0 10,0 16,24 

8,0 4,5 7,59 
10,0 6,0 9,42 
12,0 

159 
8,0 11 ,23 

' 
14,0 8,0 13,00 
16,0 10,0 14,75 
18,0 10,0 

140 
16,50 

8,0 4,0 7,63 
10,0 6,0 9,47 
12,0 

168 
8,0 11 ,28 

(!! 
14,0 8,0 13,06 

e: 16,0 10,0 14,82 
It! 
'0 18,0 10,0 16,55 ;::, 300 325 
~ 8,0 7,0 9,84 
~ 10,0 8,0 12,22 

12,0 219 10,0 14,55 

~ 14,0 10,0 16,86 
t:D 16,0 12,0 19,12 
5 18,0 14,0 21 ,35 
~ 8,0 7,0 

140 
10,51 

d3 10,0 10,0 13,05 

~ 12,0 273 
12,0 15,55 

'tl 14,0 12,0 18,01 
~ 16,0 14,0 20,45 
t:D 18,0 16,0 22 84 
~ 

10,0 6 ,0 15,78 
12,0 

159 
8,0 18,81 

It! 
16,0 10,0 24,73 ~ 

'0 20,0 12,0 30,47 
~ 350 377 220 ,g 10,0 6,0 15,92 
e 12,0 8,0 18,98 

16,0 
168 

10,0 24,95 
t:: 
'0 g 

20,0 12,0 30,76 

~ nucm 
a) 
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npoOOn>KeHUe ma6nut.{bl 59 Pa3Mepb1 a MunnuMempax 

ON Oh s dh 51 L Macca, Kr 

10,0 8,0 16,74 
12,0 

219 
10,0 19,96 

16,0 12,0 26,26 
20,0 16,0 32,39 

10,0 7,0 17,68 
12,0 10,0 21,09 

350 377 14,0 273 10,0 220 24,45 
16,0 12,0 27,77 
20,0 16,0 34,28 
10,0 8,0 18,75 
12,0 10,0 22,37 
14,0 325 12,0 25,94 
16,0 16,0 29,48 
20,0 18,0 36,41 

10,0 8,0 18,13 
12,0 

159 
10,0 21 ,63 

- 16,0 10,0 28,49 
" 20,0 12,0 35,18 

10,0 8,0 18,25 
12,0 168 

10,0 21,77 
16,0 10,0 28,68 
20,0 12,0 35,41 

m -

5 10,0 8,0 18,91 m 
'0 
::J 12,0 10,0 22,56 
~ 219 
'0 16,0 12,0 29,73 
~ 

400 426 20,0 14,0 220 36,73 

10,0 8,0 19,65 
~ 12,0 

273 
10,0 23,46 

~ 16,0 12,0 30,93 

~ 20,0 14,0 38,22 

tB 10,0 8,0 20,49 

~ 
12,0 10,0 24,45 
14,0 325 12,0 28,38 :.. 

'0 16,0 12,0 32,26 
~ 
<Xi 20,0 16,0 39,88 
~ 10,0 10,0 21 ,51 

12,0 12,0 25,68 
ct! 14,0 377 14,0 29,81 
E 16,0 16,0 33,89 
~ 
~ 20,0 20,0 41 ,93 
c::: e 
-5 
0 
1:: 

~ nucm 

~ TY 24.20.40-070-91393666-2020 88 :s: flu /113M. Ng OOKYM. noon. .a am 



~ 

npoaomKeHUe ma6nU~bl 59 Pa3Mepbt s MunnuMempax 

ON Dh s dh 51 L Macca, Kr 

10,0 10,0 51,39 
12,0 12,0 61,38 
14,0 325 14,0 485 71,27 
16,0 16,0 81,07 
20,0 20,0 100,37 

10,0 10,0 54,06 

500 530 12,0 12,0 64,58 
14,0 377 14,0 485 75,01 
16,0 16,0 85,34 
20,0 20,0 105,71 

10,0 10,0 58,39 
12,0 12,0 69,77 
14,0 426 14,0 500 81,05 
16,0 16,0 92,24 
20,0 20,0 114,31 

8,0 8,0 68,63 
.• 10,0 10,0 85,43 

12,0 
325 12,0 720 102,09 

16,0 16,0 134,97 

8,0 8,0 60,81 

·- 600 630 
10,0 426 10,0 580 

75,73 ,, 
12,0 12,0 90,53 -

Cl) 16,0 16,0 119,78 E 
!ti 
'0 8,0 8,0 39,03 :::, 

~ 10,0 
530 

10,0 
340 

48,62 
r::: 12,0 12,0 58,14 

16,0 16,0 76,99 

~ 8,0 8,0 91,26 

~ 10,0 426 10,0 BOO 113,68 
12,0 12,0 135,97 

:i 
Cl) 16,0 16,0 180,00 
<") 

Ill 8,0 8,0 86,55 

~ 700 720 
10,0 

530 
10,0 

700 
107,84 

'0 12,0 12,0 128,99 
~ 16,0 16,0 170,87 
q) 

8,0 8,0 42,14 ~ 
10,0 630 

10,0 315 
52,52 

12,0 12,0 62,84 
Cl) 

16,0 16,0 83,29 E 
!ti 
'0 
:::, 10,0 10,0 159,59 
t:: 12,0 12,0 190,89 
~ 426 1030 

14,0 14,0 221 ,99 
800 820 16,0 16,0 252,88 

~ c:: 
~ nucm 
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npo8omKeHUe ma6nu~bl 59 Pa3Mepbl a Mt.JnnuMempax 

ON Dh s dh 51 L Macca, Kr 

10,0 10,0 134,22 
12,0 

530 
12,0 

800 
160,58 

14,0 14,0 186,79 
16,0 16,0 212,84 

10,0 10,0 100,81 
12,0 

630 
12,0 560 

120,64 
14,0 14,0 140,36 
16,0 16,0 159,96 

10,0 10,0 94,78 
12,0 

720 
12,0 500 

113,44 
14,0 14,0 132,00 
16,0 16,0 150,86 

10,0 10,0 241,90 
12,0 

530 
12,0 

1250 
289,53 

14,0 14,0 336,92 
16,0 16,0 384,06 

10,0 10,0 212,08 
12,0 

630 
12,0 

1030 
253,88 

14,0 14,0 295,48 
16,0 16,0 336,88 

1000 1020 
10,0 10,0 215,85 

~ 12,0 12,0 258,42 
~ 

10 14,0 720 14,0 1000 300,81 
::, 

16,0 16,0 342,98 t::: 
10 20,0 20,0 426,74 
~ 

10,0 10,0 132,94 

~ 
12,0 12,0 159,19 
14,0 820 14,0 580 185,32 

IIi 
16,0 16,0 211,33 ~ 

~ 20,0 20,0 263,01 
~ 

cB 10,0 10,0 347,23 

~ 
12,0 12,0 415,78 
14,0 630 14,0 1500 484,03 

10 16,0 16,0 551 ,99 
~ 
eli 1200 1220 

20,0 20,0 687,01 
~ 10,0 10,0 310,79 

12,0 12,0 372,18 
~ 14,0 720 14,0 1280 433,33 
E 16,0 16,0 494,21 ~ 

10 
::, 20,0 20,0 615,23 
t::: 

~ 

1:: 

'8 
1:: 

~ nucm 
IIi 
~ TY 24.20.40-070-91393666-2020 90 
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0KOH48HUe ma6nU«bt69 Pa3Mepbt e MunnuMempax 

ON Dh s dh 51 L Macca, Kr 
10,0 10,0 270,44 
12;0 12,0 323,89 
14,0 820 14,0 1060 377,14 
16,0 16,0 430,18 
20,0 20,0 535,62 
10,0 10,0 194,81 
12,0 12,0 233,36 
14,0 1020 14,0 700 271 ,77 
16,0 16,0 310,04 
20,0 20,0 386,15 

Ta6.n1t114a 510 - Pa3Mepbl nepexop,os wraMnoceapHbiX KOH4eHrpH4eCKI!IX 6e3 noHCKOB 

60JlbWHVI MeHbWIII VI Hapy>t<HbiC1 .QHaMeTp DH, MM 

Hapy>KHbiC1 325 426 530 630 720 820 1020 1067 

,o,HaMerp, DH, 
CrpoHre.nbHa~ AfliiiHa L, MM 

MM 

1 2 3 4 5 6 7 8 9 

530 485 485 - - - - - -
630 720 480 235 - - - - -

co 
E 720 - 695 450 215 - ~ - -co 
'0 
:J 820 930 685 450 235 c::: - - - -

~ 1020 - - 1155 920 710 470 - -
1067 - - 1265 1030 820 585 400 -

~ 
IIi 1220 - - -
~ 

1390 1180 940 470 450 

:i n pHMel.faHHe - Pa3Mepbl npoMe>KYTOI.!HbiX nepexoAos onpe,o,enHtoTCH co 
cE lt1HTepnOJlHL..11!19C1. 

~ 
'0 

~ 
Ta6.n1t11...1a 511 - Pa3Mepbl JamyweK wraMnoeaHHbiX 3JlJlHnn'1'-lecKHX 

~ 
DN DH s H Macca, Kr 

1'0 25 32 
2,0 15 0,1 

E 3,0 0,1 ~ 
:J 2,0 0,1 
c::: 32 38 3,0 0,1 
~ 2,5 

20 0,1 
40 45 4,0 0,2 

l:: 3,0 0,2 g 50 57 t:n 30 " .., 
~ nucn 
IIi 
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Ta6m·11..1a 612- PaJMepbl AH~u.t wraMnosaHHbiX :mm .. mn1YecKf..1X 

HoM~Ha11bHbiVJ A~aMerp , 
BbiCOTa Sblcora 

DN 
Tom-4~Ha creHK~ H, l.I~J1~HAP~YeCKOH 

He MeHee Yacr~ h, He MeHee 

1 2 3 4 
500 He MeHee pacyerHo~ 157 25 

600 .lfo 16 BKJliOI.f . 182 25 
CebJwe 16 197 40 

700 .Oo 12 BKniOI.f. 205 25 
CBbiLUe 12 220 40 

800 Do 12 BKJliOY. 230 25 
CBbiWe 12 245 40 

.Qo 8 BKJliOY . 280 25 
1000 CBbiWe 8 AO 24 BKJli0'-1. 295 40 

CBbiUJe 24 315 60 
.Qo 8 BK1110Y . 325 25 

1200 Csb1we 8 AO 20 BKJ1104. 345 40 
CBbiLUe 20 365 60 . .Qo 18 BKniOY. 375 40 

1400 CBbJWe 18 AO 40 BK.IliOY. 395 60 
CBbJWe 40 415 80 

np~Mel.faH~e - ..QonycKatOTCR APYr~e paJMepbl AHIIiu.t (3amyweK) B JaB~C~MOCT~ OT 

HOMV1HallbHOIIJ TOilll\~Hbl creHKII1 , KJ1acca npoYHOCTII1 nf..1croaoro f..111111 pynoHHoro npoKara 111 
!U r~na wraMnoeoro o6opyAOBaHII1R np111 cor.nacoBaHIIi~ c 3aKa3Y~KOM. ~ 
~ 

~ 

,g 
~ 

~ 

~ 
~ 
!U 
M 

CD 

~ ;:... 
'0 

~ 
ai 
i 

(tl 

E 
!U 
'0 
:::, 

~ r::: 

I:: 

'8 
I:: 

~ 
1

nucm 
ai 
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nP~nO>KEH~E B 

<tiOPMA nACnOPTA 

(o6s:.aaTenbHoe) 

nacnopr (Cepr111cp111Kar) NQ 
Aara «_» 20 roA 
3aBOA-~3fOTOBII1Tenb 3aK83'-1111K 
AApec Ap,pec 

Halt1MeHoeaHit1e o6o3HaYeHit1e Aeran111 
(nonHoe ycnoaHoe ol'Jo3Ha'leH~e) 

3aBOACKOVt N2 AeTanltl (napTV1111) Kon-eo Aeranelil e napnH1 
Macca, Kr 
Marep111an 

MapKa CT8nlol, HOMep AOKYM!!HTa Ha 3arOTOBKY TY, rocr N2 cepn1¢111KaTa, Ni nnaBKIII , noCTaBUIIIIK Marep!lana 
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