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T'OCT P 51245-99
TOCYJAPCTBEHHBIM CTAHJIAPT POCCUUCKOM ®EJEPAIIUU

TPYBbI BYPUJIBHBIE CTAJIbHBIE YHUBEPCAJIbHBIE
O0mue TexHNYECKHE YCJIOBHUS

Steel universal drill rods.
General specifications

Jara BBegenus 2000-01-01
1 ObsacTh NpUMeHeHHA

Hacrosimumii  cranmapT pacrnpocTpaHsieTcss Ha CTalbHble OypuibHbIE TpPyOBl C
NPUBAPCHHBIMHU 3aMKaMH JJs1 OypeHHs] CKBa)XMH IpH TMOMCKaxX U pPa3BEIKe Ha TBEpJbIC
MOJIC3HBIE HCKOMAEeMble W BOJY, WHKEHEPHO-TEOJOIMYECKHX H3bICKAHUSAX, CTPOUTEIBCTBE
KOJIOHKOBBIM M OECKEPHOBBIM CIIOCOOOM TBEPIOCIUIABHBIMH U alMa3HBIMH KOPOHKAMHU H
J0JI0TaMH BCEX BUJIOB, B TOM YHUCIIE C TPUMEHEHHEM 3a00HHBIX THIPO- U MHEBMOYIAPHUKOB.

CrannapT He pacpoCTpaHsIETCs Ha YTsKEIEeHHbIe OypuilbHbIE TPYObl, TpYOBI 11 OypeHus
CO ChEeMHBIMU KEPHOTIPUEMHUKAMHU U THAPOTPAHCIOPTOM KEepHa.



TpyObl ~ MOMKHBI ~ COOTBETCTBOBaTh  TPeOOBAHMSAM  HACTOSIIIETO  CTaHAapra u
KOHCTPYKTOPCKON JOKYMEHTAIUH, YTBEPKACHHON B YCTAHOBIEHHOM TOPSIKE.

2 HopMaTHBHBIE CCBLIKH

B Hacrosimem crangapTe UCHOIb30BAHbI CCHUIKU Ha CIIEAYIOIINE CTaHAaPTHI:

I'OCT 9.014-78 EC3KC. BpemenHasi mpOTHBOKOPPO3MOHHAsA 3amuTa u3aenuidi. OOmue
TpeboBaHUs

I'OCT 26.008-85 Illpudtsl s Haamuced, HAHOCUMBIX METOJOM TI'PaBHPOBAHUS.
VcnionHuTeNnbHBIE pa3Mephl

['OCT 166-89 (MCO 3599-76) Illtanrenuupky:au. TexHUYeCKUe yCIOBUS

I'OCT 427-75 Jluneiku n3MepuTenbHble MeTaJulndeckue. TeXHudecKue ycaoBUs

I'OCT 868-82 Hyrpomepst unmukartopubie ¢ 1eHoi naenenwmst 0,01 mm. Texamueckue
YCIIOBHS

['OCT 1497-84 (MCO 6892-84) Metasuibl. MeTOIbI HCIIBITAHUS HA PACTSHKCHHE

I'OCT 1763-68 Cranb. Metobl onpeaeneHus TiyOrnHbI 00e3yriaeposKeHHOTO CII0s

I'OCT 3282-74 TlpoBoioka cTajdbHasi HU3KOYIJIEPOAMCTas OOIIEro Ha3HAYEHUS.
TexHuueckue yciaoBus

I'OCT 5584-75 WuaukaTopbl pblYaXxHO-3yOuaThle ¢ 1meHoi aenenuss 0,01 wmwm.
TexHuueckue ycaoBus

I'OCT 6507-90 MuxkpomeTtpsl. TexHuueckue ycaoBus

I'OCT 7502-89 Pynetrku u3MepuTeIbHbIE METALTHYECKHE. TeXHUUECKUE YCIOBHS

I'OCT 7565-81 (MCO 377.2-89) UyryHsl, cTanb ¥ cruaBbl. Meton otOopa mpo0 st
XUMUYECKOTO COCTaBa

I'OCT 8026-92 JIuneiiku noBepouHble. TexHUYECKHE YCIOBUS

'OCT 9013-59 (MCO 6508-86) Meraymuibl. MeToa nu3MepeHus TBepAOCTH 1o PokBety

I'OCT 9454-78 Mertamibl. MeToa MCHBITaHUS Ha yOapHBIA M3rHO MpPHU MOHUKEHHBIX,
KOMHATHOM U TMOBBILIICHHBIX TEMIIEPATypax

I'OCT 10692-80 TpyOsI cTanbHble, YyTYHHBIE U COCMHUTENbHBIC YacTH K HUM. [Ipuemka,
MapKHUPOBKa, YIIaKOBKa, TPAHCIIOPTUPOBAHHUE U XPAaHEHHUE

'OCT 15150-69 Mammussl, TpubOpsl U Ipyrue TeXHUUECKue u3aenus. McrnomHeHus s
pa3MYHBIX KIUMaTU4YeCKUX paiioHoB. Kareropuu, ycioBHs SKCIUTyaTalliH, XpaHEHUS U
TPaHCHOPTHUPOBAHUS B YACTH BO3ACUCTBUS KIIMMATHYECKUX (PAKTOPOB BHEIIHEH CpeJibl

I'OCT 22536.0-87 Cranp yriepoauctas U 4yryH HeJaerupoBaHHbIH. OOmue TpeboBaHus K
METOJIaM aHalln3a

I'OCT 22536.1-88 Cranp yriepoaucras U 4yryH HeJIerupoBaHHbIN. MeToabl onpeneieHus
o0miero yrinepoaa u rpadura

I'OCT 22536.2-87 Cranp yriepoauctas U 4yryH HeJerupoBaHHbIN. MeToabl onpenesieHus
cepbl

I'OCT 22536.3-88 Cranp yriepoaucras U 4yryH HeJerupoBaHHbIN. MeToabl orpeneieHus
docdopa

I'OCT 22536.4-88 Cranp yriepoaucras U 4yryH HeJIerupoBaHHbIN. MeToabl orpeneieHus
KPEeMHHS

[OCT 22536.5-87 (MUCO 629-82) Cranp yraepoaucrass ¥ 4YyryH HEJICTUPOBAHHBIN.
Mertoap! onpeenieH st Maprasia

I'OCT 22536.6-88 Cranp yriepoaucras U 4yryH HeJIerupoBaHHbIN. MeToabl onpenesieHus
MBIIIbSIKA

I'OCT 22536.7-88 Cranp yriepoaucras ¥ 4yryH HelerMpOBaHHBIA. MeToJ onpeneneHus
Xpoma

I'OCT 22536.9-88 Cranp yriepoaucras U 4yryH HeJIerupoBaHHbIN. MeToabl onpenesieHus
HUKEJA

I'OCT 23170-78 YnakoBKka 1jist U3A€IMid MamnHocTpoeHust. Oome TpedoBaHus

I'OCT 29329-92 Becsl u1st craTiyeckoro B3pemnBanus. OOmme TeXHnueckue TpeboBaHus




3 OcHOBHBIE MapaMeTPbl H pa3Mephbl

3.1 CranmapToM npeaycMOTpeHbl MOAU(UKAIUN OYpUIBHBIX TPYO MO TONIIMHAM CTEHOK,
IJIMHAM TpYO, THIIaM MPUBAPHBIX 3aMKOB (c mpope3ssimu - I1 u 6e3 npopeseii BI1, pucynok 1) u
BUAM TEPMOOOPAOOTKH.
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Pucynok 1

3.2 TpyOwl crieayeT W3roTaBIMBATh YETHIPEX BHUAOB B 3aBHCHUMOCTH OT CII0c00a
YIIPOYHEHUS UX Tella:

H - Hopmanu3oBanHble;

VY - ynyduieHHBIE,

H3 - HopMann3oBaHHbBIE C TOBEPXHOCTHOM 3aKaJIKOM;

V3 - ynydilieHHbIE ¢ TOBEPXHOCTHOM 3aKAJIKOM.

3.3 CopraMeHT TOTOBBIX OypWJIBHBIX Tpy0 C NPHUBAPEHHBIMH 3aMKaMU JIOJDKEH
COOTBETCTBOBATh YKa3aHHOMY B Tabimnax 1 u 2.

Tadnuna 1- CoprameHT OypUIbHBIX TPYO C IPUBApPEHHBIMH 3aMKaMHU

HomuHanensle pa3mMepsl, MM Pacuernas macca TpyOBbl (IpHUBapHBIC 3aMKH C IPOPE3sIMU H O3 1
ue Teno TpyOsI CBapHOe coelMHEHNE IIpuBapHbIe 3aMKI JlnvHa TpyOs1, M
Hapysxuiii|Tonmma Hapyxnsiii| Buyrpennnii| Hapyxabiii OBosHauCHIC 1,7 3,2 4.7
muametp D | crenku & 'ng[eTp auametp di, | uaverp pe3b0bI A N bes N N bes N N bes N
2 HE MEHEE D, Ipope3siMHU |popeseli|mpopessMu|npopeseit npope3siMu | npopeseid | npe

43 3,5 44 16 43,5 3-34 7,6 7,2 12,7 12,3 17,8 17,4
43 4,5 44 16 43,5 3-34 8,7 8,3 15,0 14,6 21,3 20,9
43 6,0 44 16 43,5 3-34 10,3 10,1 18,4 18,1 26,4 26,4
55 3,5 56 22 55,5 3-45 111 10,5 17,7 17,1 24,3 23,7
55 4,5 56 22 55,5 3-45 12,7 12,1 21,1 20,5 29,5 28,9
55 6,0 56 16 55,5 3-45 15,0 14,4 25,8 25,2 36,6 36,0

> 63,5 3,5 64,5 28 64,0 3-53 13,4 12,3 21,2 20,1 29,0 27,9

> 63,5 4,5 64,5 28 64,0 3-53 15,0 14,0 247 23,7 34,4 33,5

) 63,5 6,0 64,5 22 64,0 3-53 17,4 17,0 30,7 29,8 43,4 42,5
70 3,5 71 32 70,5 3-57 14,7 13,5 23,3 22,0 31,8 30,6
70 4,5 71 32 70,5 3-57 16,6 15,0 27,4 25,3 38,2 37,1
70 6,0 71 28 70,5 3-57 20,0 19,0 34,3 33,2 48,5 47,5
85 3,5 86 40 85,5 3-67 21,1 19,1 31,6 29,6 42,1 40,1
85 4,5 86 40 85,5 3-67 23,5 21,6 36,8 34,9 50,2 47,3
85 6,0 86 28 85,5 3-67 28,0 25,7 45,3 43,2 62,9 60,8

Tabnuua 2 - HomuHanbHble pa3Mepsl IPUBAPHBIX 3aMKOB Pasmepsl B MrmimumeTpax

|O603HaquI/Ie|Hapy>KHLH71|BHyIpeHHI/H71| JnvHa |H_II/IpI/IHa| JnvHa |PaCCTO${HI/I€| Jlymna aurmens L | Jlimnaa Myt Ly |




c 6e3 c 6e3
MIPOPE3SIMU |IPOPE3EH | TPOpe3sIMU | TIpope3eit

43 x 3,5 43,5 16 40 30 45 60 180 160 235 195

43 x 4,5 43,5 16 40 30 45 60 180 160 235 195

43 x 6,0 43,5 16 40 30 45 60 180 160 235 195

55 x 3,5 55,5 22 40 41 50 70 195 175 255 215

55 x 4,5 55,5 22 40 41 50 70 195 175 255 215

55 x 6,0 55,5 16 40 41 50 70 195 175 255 215

63,5 % 3,5 64,0 28 45 46 60 80 220 200 285 240
63,5x4,5 64,0 28 45 46 60 80 220 200 285 240
63,5 x 6,0 64,0 22 45 46 60 80 220 200 285 240
70 x 3,5 70,5 32 45 46 60 80 220 200 285 240

70 x 4,5 70,5 32 45 46 60 80 220 200 285 240

70 x 6,0 70,5 28 45 46 60 80 220 200 285 240

85 x 3,5 85,5 40 50 55 70 90 250 225 315 265

85 x4,5 85,5 40 50 55 70 90 250 225 315 265

85 x 6,0 85,5 28 50 55 70 90 250 225 315 265

[IpumMeps YyCTOBHBIX 00O3HAaUYEHHMN:
Tpyba OypunbHast ¢ Ipope3siMU Ha 3aMKaxX JTUaMETPOM 55 MM, TOIIUHON cTeHKH 4,5 MM,
HOpMaJIM30BaHHas, JJIMHOMU 4,7 M:

To e, nnst TpyOBI € JIEBO Pe3bOON:

Tpy6a IT55 x 4,5HA,7 TOCT P 51245-99

Tpy6a IT/T55 x 4,5HA,7 TOCT P 51245-99

3.4 ®opma u pasmepsl Tpoduiisi pe3bObl (MpaBol M JCBOW) JOJDKHBI COOTBETCTBOBATH
yKa3aHHBIM Ha PUCYHKe 2 U B Tabmiwuie 3.

Tabnuma 3

luKua, napansrenskan

acu pe3sds

P

flunua cpedwezo

duamempa peasfsi

Ocs p‘eabd'a.f \

Pucynox 2

-5

|

DneMeHTHI PO uIIst pe3bObI

Pasmeps! pe3pOs1 A

3-45;3-53;3-57;3-67| 3-34
Yuciio HUTOK Ha juinHE 25,4 MM 6
[ar pe3s651 P 4,233
Beicora ocrpoyronbsaoro npopwis H 3,654 3,658
Bricota npoduiist pe3b6sl h 2,5 1,926
Pa6ouas BeicoTa tipoduis h; 2,192 1,464
Panuyc 3akpyrnenust Bnagus r 0,423 0,635
Beicora cpe3a BepriuH | 0,731 1,097
Vceuenue BnaauHel f 0,423 0,635
VYroin ykiona ¢ 5°42'38" 4°45'48"




Pazmeps! pe3pOb1 A

DneMeHTHI PO uIIst pe3bObI 3-453-533-57:3-67 3-34

KonycHocts pe3b0si (2 tg @) 1:5 1:6

[Ipumeuanue - llar pe3sObl U3MEPSIOT NAPAIUICTHFHO OCH PE3HOBL

4 O0mue TexHMYeCKHe TPeOOBAHUSA

41TpeGoBaHUA K KOHCTPYKIIUH

4.1.1 OTKIOHEHHE OT COOCHOCTH MPHUBAPHBIX 3aMKOB U TPYOBI HE TOJKHO npeBbimath 0,3
MM y cBapHoro mBa 1 0,1 mm Ha 100 MM 1IHHBI eTany IPUBApEHHOTO 3aMKa Y €€ Toplia.

4.1.2 KpuBuzHa (OTKIOHEHUE OT MPSIMOJIHMHEHHOCTH) TPYObl HE JOJDKHA MPEBHIMATh 1 MM
Ha juHe 1 M Ha mrobom yuacTtke. OOmias KpUBHM3HA, U3MEPEHHas B cepeauHe TpyObl, He
nosokHa npesbiath 1/2000 ee 1yiuHbL.

4.1.3 TpyOsl crnenyer u3rotaBnuBaTh M3 cranu 3612C, XuMHUECKHl COCTaB KOTOPOW
MIPUBEJICH HIKE!

D801 (<) 010 )1 GO PP TP PP PP PPRPPR PO 0,32 - 0,40;
MAPTAHEIL. .+ ttveeeeeeeeseesiisseee e e e e e e s sansnbbee et e e e e e s s anbbbseeeeeaeessannnnnes 1,5-1,8;
10107 15 170 P TP PP PPTRPPR 0,4-0,7;

D14 0101y PP P PP PPRPPR He 6oiee 0,3;
80402001 0 N He 6oiee 0,4;
(o7 o1 F PP PP PP PPRTPPP e 6oiee 0,045;
DOCDOP et He Oonee 0,040.

JlomycKaeTcst MO COTJIACOBAHHMIO C 3aKa3YMKOM TpPYOBl ¢ yHNpouHeHHEeM BUAOB Y u Y3
M3TOTaBJIMBATh U3 CTAIU 45.

4.1.4 Mexannueckue cBoiicTBa Tena TpyObl u3 ctanu 3612C M cBapHOro COEIMHEHUS
JOJDKHBI COOTBETCTBOBATH YKAa3aHHBIM B TabmuIle 4.

Tabnumna 4
HopwmsI 0 BU1aM yIipodHEHVsI, HE MCHEE
HaumenoBaHne MexaHMUECKHUX H3 y3
CBOMCTB H 4 Ceprtenina Hapyxnas Cepuiesuta Hapyxnas
ITOBEPXHOCTH ITOBEPXHOCTH

BpemenHoe compoTuBIeHHE O,
H/mm? (kre/mm?) 686(70) | 862(88) | 686(70) - 862(88) -
IIpenen Texyuectu Gy, H/mm?
(kre/mm?) 490(50) | 755(77) | 490(50) - 755(77) -
OTHOCHUTEIBHOE YAIHHEHUE O5, %0 12 11 12 - 11 -
TBepmocTh MaTeprana:

HRC - 26 - 45 26 47

HB 197 - 197 - - -

4.1.5 TlpuBapHbIe 3aMKH clenyeT u3roraBiuBarh u3 cranu 40XH, mexanndeckue CBOHCTBA
KOTOPO#1 1mociie 00beMHOM TepMOOOPaAOOTKH JOIHKHBI OBITh HE HUKE CIEAYIOIIHX:

- BpeMeHHOe conpoTuBieHue o, H/mm? (kre/mm?) 882 (90)
- ipejen TeKydectH oy, H/mm? (kre/mm?) 686 (70)
- OTHOCHUTEJBbHOE yIUTUHEHHE O5, %0 15
- OTHOCHUTEJbHOE cyxeHue y, % 50
- ynapHas Bsiskocts pu 20 °C Ha o6pasuax KCU, Hm/em?® (kre-m/cv?) 118 (12)
- TBeprocTh Marepuaia, HRC 26

4.1.6 [IlpuBapHble 3aMKHM JIOJDKHBI OBITb TOABEPTHYTHl XUMHUKO-TEPMUUYECKOMY
yrnpouHeHuro. [ obecrieueHus: cpenHeld HapaOOTku Ha oTka3 Oonee 6400 u (Tabmuua 5)
MOBEPXHOCTh 3aMKOB JOTIOJIHUTEIBHO YIIPOUYHSIOT U3HOCOCTOMKUM MaTEepPHAJIOM.

42TpeboBaHUS K HAEXKHOCTH

4.2.1 Cpennsis HapaOOTKa OO0 OTKa3a TpyObl [ODKHA OBITh HE MEHEe 3HAYCHHIA,
MIPUBEJICHHBIX B Ta0OIuUIE S.




Tabnuna 5 - Cpennue HapaOOTKM 0 0TKa3a OypHUIBHBIX TPYO

0O6o03HayeHue Cpennsisi HapabOTKa 10 OTKa3a TpyObl 110 BUIaM YIIPOYHEHHUSI, HE MEHEe, U
pasMmepa TpyOosl H Y H3 v3
43 x35 1500 3600 4800 6800
43 x 45 2100 4800 6400 8700
43 x 6,0 3600 7800 9200 14000
55 x 3,5 1500 3600 4800 6900
55 x 4,5 2500 5700 6300 10300
55 x 6,0 3800 8200 9900 14700
63,5 % 3,5 1500 3600 4800 6800
63,5x4,5 2000 5700 6400 10300
63,5 x 6,0 3800 8300 10200 14900
70 x 3,5 1500 3700 4800 6900
70 x 4,5 2500 5800 6400 10500
70 x 6,0 3900 8500 10200 15200
85x 3,5 1500 3700 4900 6900
85x 4,5 2500 5800 6700 10500
85 x 6,0 4000 8600 10600 15500

Cpennue 3HaYeHHs HApPAOOTOK IO OTKA3a YCTAHOBIIEHBI AJIS CIEAYIOIIUX YCIOBHIA:

- cpenHsis Kateropus nopon no 6ypumoctu - VII;

- OTHOLICHHE (PAKTUYECKOTO THaMeTpa CKBAXXHHBI (C Y4E€TOM pa3pabOTKH) K HAPYKHOMY
auaMeTpy OypuibHOM TpyOs - 1,2 - 2,4;

- YCIIOBUSI HATPYXKEHHUS U MPEIebHbIE COCTOSIHUSA OYpHIIBHBIX TPYO coryiacHo Tadnuue 6;

Tabnuuma 6 - VYcioBus HarpykeHuss W TNpelelibHbIE COCTOSHHUS OypHIBHBIX TpyO
NPUMEHUTENBHO K MIOKa3aTeNIIM Ha/IeKHOCTH

3HakonepeMeHHbIi n3rudaroruii Moment, H-m| MomeHT HapyxHblil 1navMerp B NpeAcibHOM
O6o3HaveHue 3aTSHKKH COCTOATIVIH, MM
pasmepa AU TeNa TPYObl M CBAPHOTO ibic:| pe3p00BOrO Tena Tpyost 1

Tpy6bI COCIMHCHUA 110 BUIaM PE3LOOBOTO |COCMHEH IS PE300BOI0 | CBAPHOTO COCAMHEHNUS

YIPOYHEHHUS coemunenms| H-w (-5 %) COEJIMHEHUS | 110 BUJIAM YIIPOYHEHUS
H y H3; V3 H; H3 V; V3
43 x 3,5 440 500 620 400 700 40,5 41,0 39,8
43 x 4,5 520 600 730 400 700 40,5 40,5 35,5
43 x 6,0 630 725 880 400 700 40,5 40,0 38,0
55 x 3,5 690 800 960 860 1600 51,7 53,0 51,8
55 x 4,5 830 960 1170 860 1600 51,7 52,5 50,9
55 x 6,0 1000 1180 1470 940 1600 51,7 51,8 49,8
63,5 x 3,5 890 1030 1250 1430 2300 60,0 61,5 60,3
63,5 x 4,5 1090 1260 1520 1430 2300 60,0 61,0 59,4
63,5 x 6,0 1350 1560 1890 1570 2300 60,0 60,2 58,3
70 x 3,5 1040 1200 1450 1670 3000 65,2 68,0 66,8
70 x 4,5 1270 1480 1780 1670 3000 65,2 67,5 65,9
70 x 6,0 1600 1840 2240 1810 3000 65,2 66,7 64,7
85x3,5 1400 1620 1960 2490 4700 78,0 83,0 81,8
85 x 4,5 1750 2000 2440 2490 4700 78,0 82,4 80,9
85 x 6,0 2560 2950 3580 2960 4700 78,0 81,6 79,6

- 4aCTOTA BPAICHHS KOJOHHBI GYpHIBHEIX TPy - (1,5 - 2,0)-10*D™ 06/Mux;

- oceBast Harpy3ka Ha OpoAOpa3pyLIaomuil HHCTpyMeHT - 7,8-19,6 kH;

- 3amac NpOYHOCTH TI0 3HaKonepeMeHHoMy u3rudy 1,2 - 1,5 (cMm. mpusnoxxenue A);

- IPOMBIBOYHAS JKUJIKOCTB - BOJA, TIIMHUCTBIA PAacTBOP.

4.2.2 Cpenusisi HapaOoTKa 70 OTKa3a pe3bObl JomkHa Obith He MeHee 800 mukIioB
CBHHYHMBAHUSI-Pa3BUHYMBAHKS, YCTAHOBICHHBIX IS CICAYIOMINX YCIOBUI:

- BUJ HarpykeHUs - HW3HAIIUBAHWE WYTEM IIOJIHOTO MHOTOKPATHOTO CBUHYMBAHUSI-
pa3BUHYMBAHUS TPYOOPA3BOPOTOM;




- cpela M3HALIMBAHUSA - TJIMHUCTHIN PacTBOP C 3aleCOYEHHOCTHIO 5 %, MecoK KBapIIEBbIit
3epuuctocthio 0,1 - 0,2 mm;

- Macca MMHTATOpa CBEYM, BO3ACUCTBYIOIIAs Ha pe3bOy, COOTBETCTBYET Macce CBEUYH
anmuHOM 12 M st Tpy® nuamerpom 43 u 55 MM u piuHOo#M 18 M - st TpyO nuamerpom 63,5;
70 u 85 mwm;

- YTOJI MepeKoca OCeil CBUHUYMBAEMBIX JIeTaei 3amka - 1° - 2°,

4.2.3 Cpenusisi HapabOTKa 10 OTKa3a Teyia TpyObl, CBAPHOTO M Pe3b0OBOrO COCAMHEHUN
nomkHa OBITh He Menee 5-10° IMKIOB 3HAKONEPEMEHHOTO W3rMba, YCTAHOBICHHBIX IS
CJIEYIOLIUX YCIOBUM:

- BUJ Harpy>XK€Hus - YCTaJOCTHOE BO3JEHCTBHE IyTeM 3HAKOIEPEMEHHOTO0 KOHCOJIBHOTO
u3ruba ¢ BpalieHueM,;

- YacTOTa BpalllCHUs HAarpykxaeMoro 3iemenTa - 1440 o6/muH;

- MOMEHT 3aTsDKKH pe3b0OBOT0 COEAMHEHMs Iepe] HadaJloM HarpyXeHHs - COTJIACHO
Tadnuie 6;

- U3rubAONINIl MOMEHT MPH HArPYXEHUH SJIEMEHTOB - COTJIaCHO Tabiwuie 6.

4.2.4 B xauecTBe KpUTEPUEB OTKA30B OYPHIIBHBIX TPYO MPUHUMAIOT:

- YMEHbIICHHE HApY>KHOTO TUaMeTpa Teja TpyObl, CBApPHOTO U pe3b00BOTO COSAUHEHUH 10
3HAUEHUH, MPUBEIACHHBIX B Ta0uIe 6;

- YMEHBUICHHE YHcia 000pOTOB, HEOOXOAMMBIX IS MOJIHOTO CBMHYMBAHHUS PE3bOBI, J10
CIEAYIOLIMX 3HAYCHU M JJIS:

TpyOs! qramerpom 43 mm - 2,0 06opoTa;

TpyOBI Aramerpom 55; 63,5; 70 u 85 mm - 2,5 060opoTa,

- TIOJIOMKA IO TeJXy TPYObl, CBAPHOMY M pe3b00BOMY COCMHEHUH.

43KOMOIEeKTHOCTH

4.3.1 TpyOsl cnemyer moCTaBiIATh HapTusiMu. Kaxayioo mapTtuio TpyO CONPOBOXKIAIOT
PYKOBOJICTBOM IO AKCIUTyaTalluy, YTBEPKIACHHBIM B YCTAHOBJICHHOM IOPSIIKE.

44MapkupoBKa

441 B cpemneid wactu mpope3u Hunmends 3amka (s Bapuanta BI1 - Ha rimaakoit
MOBEPXHOCTH Ha TAKOM K€ PACCTOSHHH OT YIIOPHOTO TOPLIA HUIIIENS) KaXI0H TPYOBI JODKHA
OBbITh HaHECEHA YeTKasi MapKUpoBKa KieiMamu mpudrom He menee 6-I1p3 mo FOCT 26.008.

MapkupoBKY HAHOCST yIapHBIM CIIOCOOOM B CII€YIOIIEH TOCIeI0BATEIbHOCTH

- TOBapHBIN 3HAK MPEANPHUATUS-U3TOTOBUTEIS;

- YCJIOBHOE 0003HaUYEHUE TPYOHI,

- MECSIII M TOJI BhITycKa (IOC/IeAHNE IBE ITU(PBI).

4.4.2 Ha moBepXHOCTH MPUBAPHBIX HUMNMENCH (pSA0M ¢ MapKHpOBKO# mo 4.4.1) xaxnaoun
TpYOBI C JIEBBIMU pPe3b0aMU JOJDKHBI OBITH MPOTOUEHBI OTIO3HABATENIbHBIC TOSCKU HMIMPUHON
5% MM i rny6unHoit 1707 M.

45VYnakoBkKa

4.5.1 Pe3nObl aeraneil mpUBapHBIX 3aMKOB JIOJDKHBI OBITH 3aIIMIIEHBI OT MEXaHMYECKHX
MOBPEXJICHUH KOJMMauykaMd M NpOOKaMU MM WHBIMU TapaHTHPYIOUIMMHU HX COXPAHHOCTb
croco6amu.

45.2 Ilepen ymakoBKOW HapyKHble M BHYTPEHHHE IOBEPXHOCTH IPHUBAPHBIX 3aMKOB
JOJDKHBI OBITH 3aKOHCEpPBUPOBaHbI. BapuanT 3amutel npu nocraBke Tpydo B3-1 mo 'OCT
9.014.

4.5.3 YnakoBky TpyO cienyer npoBoauTs no kareropun KY-0 B coorBerctBum ¢ [OCT
23170.

4.5.4 TpaHCIIOPTHYIO YIIAKOBKY CJI€yeT IPOU3BOIUTH B NAKeThl B cOoTBETCTBUM ¢ [ OCT
10692 maccoii o 3500 xr.

[TakeTs! TpyO creayeT yBA3bIBaTh HE MEHEE YeM B TPEX MECTax B MOTEPEUYHOM CEUCHHH U
HE MEHEee YeM B J[Ba BUTKa NPOBOJIOKOH nuamerpoM 6 mm no 'OCT 3282. B oxHoM makete
JOJDKHBI OBITH TPYOBI OZHOM MapTHH.



5 lIpaBuja npueMKH

5.1 TpyObl IPUHUMAIOT MAPTHUSIMHU, BHITIOJTHEHHBIMU MO €IMHOM TEXHOJIOTHH.

Kaxnas maptust 10JDKHA COCTOATh U3 TPyO OJHOTO THIA, pa3Mepa, BHJA YIIPOYHEHUS U
COINPOBOXKIATHCA OJHUM JIOKYMEHTOM, YIOCTOBEPSIOLUIMM COOTBETCTBHE €€ KadyecTBa
TpeOOBAaHUSAM CTaHIAPTA U COACPIKAIIIIM

- HAMMEHOBAHHE NPEANPUATHSA-U3TOTOBUTEIIS;

- HAUMEHOBAHHE MPEANPUATHI-IOTPEOUTENS,

- TUI TPYOBI,

- pa3mep TpyOBHI;

- BUJI YIIPOUHEHHUS;

- JUIMHY TPpYOBI B METpax;

- KOJIMYECTBO TPYO B MapTuu;

- Maccy NnapTuu,;

- pe3y/bTaThl MEXaHMYECKUX U TEXHOJOTMUECKUX UCTIBITAaHUH;

- HampaBJIeHUE Pe3bObl IPU U3TOTOBJICHUHU TPYO € JI€BOH pe3bOoi;

- 0003HaUeHNE CTaHapTa.

5.2 TpyOslI cieayeT noaBepraTb NPUEMO-CIaTOYHBIM U NIEPUOANYECKUM UCTIBITAHUSM.

5.3 Ha npuemo-ciaToYHble MCTBITAHUS MPEIbSBISIOT BCE U3/ENUS JAHHOW MAapTHH, MPH
3TOM MPOBEPSIOT CIAECAYIONIUE TapaMeTphI:

- paszmepsl TpyO - y 10 % uznenmii;

- Maccy - He MEHee YeM Ha JIBYX U3JeNUsAX OT MapTuH,

- (opmy u pazmeps! mpoduiis pe3bosl - y 2 % uznenuit, Hatar - y 100 % uznenmii;

- OTKJIOHEHHE OT COOCHOCTH JIeTaJIell MPUBApHBIX 3aMKOB U TpyOs! - y 100 % uznenuii;

- OTKJIOHEHHUE OT NMPSAMOJIMHERHOCTH TpyOs! - y 100 % uznenuii;

- XUMUYECKUH COCTaB CTAIM MPUHUMAIOT MO CepTU(UKATY MPEANPHUITHS - MOCTABIIMKA
MeTaJula, B cllyyae He0OX0AUMOCTH - Y OJTHOM TPYObI OT MapTHH,;

- MEXaHHYECKUE CBOMCTBA MaTepuaia Tejla, CBApHOrO COSAMHEHHs U PUBAPHBIX 3aMKOB, a
TaKXKe XUMUKO-TEPMHUECKOE YIPOUYHEHHWE U  YIPOUHEHHE MOBEPXHOCTH  3aMKOB
M3HOCOCTOMKHM MaTepUajIoM - y OJITHOU TpyObl OT mapTuuy,

- KOMIUIEKTHOCTh, MAapKUPOBKY, ynakoBky - y 100 % uznenuii.

5.4 Tlpu noxyuyeHUH HEYJOBICTBOPHUTEIBHBIX PE3YIbTATOB KOHTPOJIS XOTs Obl IO OJHOMY
U3 MoKa3aTeseil MpOBOJIAT UCIIBITAHUS HA YIBOGHHOM KOJIMYECTBE U3CIHIA.

[Tpu mosyyeHUH HEyIOBIETBOPUTENBHBIX PE3YAbTATOB IIPH MIOBTOPHOM KOHTPOJIE MAPTHIO
u3zenuii OpakyroT.

5.5 IlepuoanyeckuM HCHBITAaHUSM OJMH pa3 B JBa roja cjieayeT MHoJBeprarb TpPYOHl,
OpOIIE/IINe TMPUEMO-CIATOYHbIe HCIBITaHus. KOHTpomb MpPOBOAAT Ui  HPOBEPKHU
TpeOOBaHUMN, YCTAHOBJICHHBIX HACTOSIIUM CTAaHAAPTOM, HE TMPOBEPSAEMBIX IPH MPUEMO-
CIaTOYHBIX UCIBITAHUSX.

5.6 Ilpu moxydyeHUH OTPULIATENIBHBIX PE3yIbTATOB MEPUOANYECKUX UCIBITAHUI OTIPY3KY
U3JCNUI  TIPUOCTAHABIMBAIOT A0 YCTPAaHEHMS TNPUYMH JePEeKTOB U  IOJIydeHHUs
MOJIOKUTEIBHBIX PE3YJIbTATOB HA MOBTOPHBIX UCTIBITAHUSX.

6 MeToabl KOHTPOJIsI

6.1 ITo 3.3 (tabmuupsr 1, 2) HapyKHBIN AuaMeTp U3MEpsIOT mTaHreHupkyinem [II-2 mo
I'OCT 166; ToMmMHY CTEHKH TPYOBI - TPYOHBIM MHUKPOMETPOM ¢ mpeaeraamu uzmepenuit 0-25
MM 1o 'OCT 6507; BHyrpennuit amametrp - HyTpomepom HUM 18-50-1 mo I'OCT 868;
JMHEWHbIE pa3Mephl - U3MEPUTENbHON MeTauindeckoil nuHelkoit mo [OCT 427; nnuny -
pynerkoit PC-10 mo I['OCT 7502; maccy ompeaeisitoT Ha Becax Uil CTaTHYECKOTO
B3BemuBaHus cpeaHero kinacca rouHoctd HITB-300 kr mo 'OCT 29329.

6.2 @®opmy wu pasmepbl npoduias pe3pObl (3.4) KOHTPOJIHMPYIOT YHUBEPCATbHBIMH
M3MEPUTEIbHBIMUA TPUOOpPAMHU MIIM HHCTPYMEHTOM, a HATAT - KaTuOpamu.

6.3 Kontposnb coocroctu mo 4.1.1 cienyer HMpoOBOIUTH B TOPHU3OHTAIBHOM MOJIOKEHUU



TpYObI Ha HOXKEBBIX BPAIAIOIIMXCS OMIOPAaX COTIIACHO CXeMe, IPUBEICHHOM Ha PUCYHKE 3.
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1 - TpyOa; 2 - geranb IPUBAPHOrO 3aMKa; 3 - CBapHOE coequHeHue (10B); 4 - HHANKATOP 4acOBOro TUMa; 5 -
HOXKEBAs 011opa, 01, O, - CEYCHUs, B KOTOPBIX M3MEPSIOT OMEHHE; A - paCCTOSHNE MEXIY CEUEHUIMHU

Pucynok 3 - Cxema u3MepeHust OTKJIIOHEHUSI OT COOCHOCTH

Bpamas tpyOy, u3mepsior unaukatopoM yacoBoro tuna no FOCT 5584 Guenue B IBYX
cedeHusx 01 M Op. Ceuenme O; Oepercs Ha pacCTOSHUM He Oojee 5 MM OT CBapHOTO
coenuHeHus (1IBa), a ceueHue Oy - He Oosiee 5 MM OT TopIa AeTaay MPUBAPHOTO 3aMKa.

OTKJIOHEHHE OT COOCHOCTH (MapajuienbHOe @1, MM U YIIIOBOE &2, MM/M) ONpPEICISIOT U3
CIEAYIOIIUX 3aBUCUMOCTEN

S,
T2 )
_ (8,-8,)-1000
? 2A (2)

6.4 KpuBu3HY OTJIENBHBIX Y4aCTKOB TPYyOBbI 110 4.1.2 IpoBEpsIOT NOBEPOUYHOM TMHEHKOI 10
I'OCT 8026 mnunoit 1000 MM m HaGopoMm ImrymoB. Jlns u3MepeHHs] BU3YaJbHO BBIOMPAIOT
y4acTOK TpyObl ¢ MAaKCUMAJIbHOW KPUBU3HOM M OMpEneNsioT cTpeny nporuda. Kpususny Ha
BCCH JUIMHE KOHTPOJHMPYIOT HM3MEPUTEIBHON JIMHEHKOW M HATSHYTOH CTpYHOH (JiecKoi),
NPUKJIaJbIBACMO K HAPY)KHOM MOBEPXHOCTU KOHIIOB TPYOBI (MCKITFOYasi IPUBAPHBIC 3aMKH).

6.5 Xumuueckuii cocra cramu (4.1.3) mposepsitor mo [OCT 22536.0, TOCT 22536.1 -
I'OCT 22536.7, TOCT 22536.9. [IpoObl anst ompeneneHus XMMHYECKOTO COCTaBa CTalH
otbuparot mo 'OCT 7565.

6.6 Mexannueckue cBoiicta no 4.1.4 u 4.1.5 npoBepstoT Ha 00pa3iax, BEIPE3aHHBIX U3
Tena TpyOBl, CBAPHOTO COCIMHEHUS M JeTalell mpuBapHbIX 3aMkoB corimacHo [OCT 1497,
BpemenHnoe compoTuBieHHE, TpeAed  TEKY4YeCTH, OTHOCUTENIbHOE YUIMHEHHE U
oTHocuTenbHOE cyxkeHue onpeaensitor nmo ['OCT 1497. Tsepmocts - mo I'OCT 9013,
yIapHyIo Bs3KoCTh - mo TOCT 9454,

MexaHnuecKre CBOMCTBA Tela TPYObl M CBAPHOTO COCTUHEHHUs Ul BUIOB yripouHenus H3
u Y3 mpoBepslOT Ha OCHOBAaHMM HM3MEpPEHHs] TBEPJOCTHM MaTepuaja Ha HapyKHOH u
BHYTPEHHEH IOBEPXHOCTSAX o00paslia, a TakkKe IyTeM H3TOTOBJICHUS MHKPOUUIH(OB U
YCTaHOBJICHHUS] MUKPOCTPYKTYPbI, KOTOpasi IOJDKHA COOTBETCTBOBATH BULY TEPMOOOPAOOTKH.
s u3rorosisror no 'OCT 1763.

6.7 Meronbl KOHTPOJISI XUMHUKO-TEPMHUYECKOTO YIPOUYHEHHs, a TaKkKe YIPOYHEHHS
MOBEPXHOCTH 3aMKOB HW3HOCOCTOMKUM MatepuaioM (4.1.6) HOMKHBI COOTBETCTBOBATh
crioco0am yIpoyHEHHS U YKa3bIBaThCsl B TEXHUUECKUX YCIOBUSIX Ha KOHKPETHBIN THIT TPYO.

6.8 KonTponb cpenHeld HapaOOTKH 10 OTKa3a OypHIIbHBIX TpYO (Tabnuna 5) B yCIOBHSX U
peXuMax, COOTBETCTBYIOIIMX TpeOoBaHusAM 4.2.1 MpPOBOAAT METOAOM MOJIKOHTPOJIHHOMN
skcrryataiun 1o wiany [NUN] P/ 50-690 [1] npu noeputensHoi BepositHocTH ¥ = 0,80 1
MpeeabHOM OTHOCUTENBHON noBepuTenbHO# ommbke ¢ = 0,15, mpenmonaraemerii 3akoH




pacripesiesieHus - HOpMaJbHBIN ¢ Koa(duureHToM Bapuaruu v = 0,25.

6.9 Kontpone cpenHeil HapaOOTKHM 10 OTKa3a pe3bObl B YCIOBHUAX U PEXHUMAX,
COOTBETCTBYIOUIMX TPEOOBaHUAM 4.2.2, IPOBOSAT HCIBITAaHUAMH Ha cTeHae no miany [NUN]
PJ1 50-690 [1] mpu moBepurenbHOU BepositHocTd Y = 0,80 m mpenenbHO OTHOCUTEIBHOM
noBeputenbHOi omubke € = 0,15, npennonaraemplii 3aKoH pacnpeneeHs - HOPMAJIBHBIN C
koa(dunmrenTom Bapuaruu v = 0,25.

6.10 Kontpons cpemneld HapaOOTKHM 10 OTKa3a Tela TPYObl, CBApPHOTO U PE3HOOBOTO
COCJMHEHUN B YCIOBMSX M PEXKHUMAaX, COOTBETCTBYIOIIMX TpeOoBaHMsIM 4.2.3, MpPOBOIAT
ucnbiTanusiMu Ha crenze 1o miany [NUN] P/1 50-690 [1] mpu noBepuTenbHOM BEPOSITHOCTH Y
= 0,80, npenenbHON OTHOCUTENBbHOU AoBeputenbHOUM omuboke € = 0,20 u OTHOCHUTENBHOMN
NPOJNOJDKUTEIPHOCTH UCTBITaHWA 7y = 1, mnpexamosaraemblii 3aKOH — pacrpeieseHUs
HOpMaJIbHBIN ¢ KO3 uirenTom Bapuanuu v = 0,25.

6.11 OreHky cpenHUX HapaObOTOK Ha oTka3 mpoBoaaT o PJ] 50-690 [1].

6.12 Kontpons o 4.3, 4.4, 4.5 npoBOJAT BU3YaIIBHO.

7 TpaHcOpTHPOBaHHUE U XPaHEHHE

7.1 TpyObl gomyckaeTcsi TPaHCIOPTUPOBATH JIIOOBIM BHJIOM TPAHCIIOPTA M XPAHUTh UX B
ycnoBusax kareropuu 8 mo I'OCT 15150.

8 Yka3zaHus no 3KCIuIyaTanun

8.1 DxcmnyaTHpyloT TpyObl C TNPHUBApPEHHBIMH 3aMKaMU COTJIACHO PYKOBOJCTBY IIO
JKCIUTyaTalyH, BXOASIIEMY B KOMILUIEKT II0CTAaBKU.

9 I'apaHTHH U3rOTOBUTEJIA

9.1 MWsroToBuTeNns TapaHTHUPYEeT COOTBETCTBHE TMOKa3aTeJled HaJeKHOCTH TpyO
TpeOOBAHUSAM HACTOSIIETO CTaHJAPTa U COXPAHHOCTh TPYO O3 mepeKoHcepBaluy B TEUEHUE
roga co JHS HX OTTPY3KM NOTPEOUTENI0 NpU COOJIOACHWU TPAaBUI IKCIUIyaTalllH,
TPAHCIIOPTHPOBAHMS U XPAHECHHUS.

[MPUJIOXEHUE A
(uH(DOpMALTMOHHOE)

METOJUKA PACYETA 3AIIACA TIPOYHOCTHU PE3bBOBOI'O COEJJMHEHUA
BYPWIBHOM TPYEbI 1O 3HAKONMEPEMEHHOMY U3T'UBY

A.1 3anac npo4HOCTH L OIPENEISIOT U3 3aBUCUMOCTHU

3 10 ML?
w2Elf (A.1)
rae M - npeaenbHbI 3HAKOTIEPEMEHHBINH W3rHOAIIMN MOMEHT pe3b00OBOTO COCAMHEHHS,
H-m (tabnuma 6);
L - miviHA MOTYBOJIHBI OYPUIBHON KOJIOHHBI, M;
E - MOJTy/Th YIIPYTOCTH CTalH mpH u3ruée, (2-10° MITa);
| - MOMEHT MHEPLIUU CEYCHHUS TPYOBI, CM ;
f - cTpena mporuba KOJOHHBI, CM.
KBaapat JIMHBI MOJTYBOJHBI L2, w2, OTIPENENISAIOT JUIsi HanboJiee HArpy)>KeHHOTO y4acTKa
CXKATOM 4acTH KOJOHHBI (0macHoro ceueHus) mo gpopmyie Capkucosa

2
2 100 Jo,2522+m_0,52 |
a (A2)

o

TJIe O - YIIIOBasi CKOPOCTh BpallleHUsI KOJIOHHBI, PaJi/C,
g - yaeneHas Macca Tpy0, Kr/cm; ,



,_Quo
9,89 :

Z - KOOpJIMHATa OTIACHOTO CEYCHHS, M (
Q - oceBas Harpyska, kH.

A.2 TlepBoHayalbHBIA pAcyeT BBINOJHIIOT JI ONTHMAJbHBIX 3HAYCHHH MapaMeTpoB
pexxuma OypeHHUs NMPUMEHUTENBHO K NpPeABApUTENbHO HAMEUCHHBIM T'€0JIOTOTEXHUYECKUM
ycinoBusM. Eciu 3HaueHue 3anmaca MPOYHOCTH BBIXOJIUT 32 NPEICIIbI 3aJaHHBIX 3HAUCHU (L =
1,2 - 1,5), To pexXxUMBI HarpyXCHUSI U3MEHSIOT 332 CYET BApbHUPOBAHUS YaCTOTHI BPAICHHUS U
OCeBOIl Harpy3ku. B cimyyae HEBO3MOXXHOCTH TaKOrO BapbHPOBAHUS M3-32 CHIDKCHHS
nokaszareneil OypeHuss HEOOXOIUMO PAacCMOTPETh APYrHME€ BapHAHTHI I'€OJOTOTEXHUYECKHX
YCJIOBHUH.

A3Ilpumep pacueTa 3amaca ONPOYHOCTH

OneHuBaeTcsl OKa3aTeNlb HAIEKHOCTU OypuibHOU TpyObl 63,5 x 4,5, ymenpHas macca
kotopoit 0,074 kr/cm. OnrtumanibHble 3HaUEeHUS pexuMa Oypenus: yacrora Bpamenus 200 -
300 06/muH, oceBas Harpy3ka 11,8 - 19,6 kH, nuamerp ckBaxunsl ¢ yuerom pazpadotku 110
MM.

IIpuHuMaeM s pacueTos:

N - yactora BpaiieHus - 236 06/MuH;

Q - oceBas Harpyska 14,7 xH;

f - crpena mporu6a (110 - 63,5)/2 = 2,32 cm.

1) Haxoaum:
KBaJIpaT KOOPIUHATHI OTIACHOTO CEUYCHUS 72, Mm%
7% = M =203;
9,8-0,074

YIJIOBYIO CKOPOCTbH BpallleHHs ®, pajy/c:
nn  314-326
==
30 30

MOMEHT MHEPIIMU CeueHHsI TpyOHI |, cm™;

=24,7;

| =0,05(6,35* —5,45*) =37,2;

2 2.
KBaJpaT JUIMHBI MOTYBOJHBI L, M™:

2
L* = 100 [\/0,25-2032+0’2 31,2- 24,7 -0,5-203 |=27,3.

24.,7° 0,074
2) OmnpenersieM 3arac MPOYHOCTH L'
e 10°-1260-27,3
98.-2-10°.37,2-2,32

3) YuuTbhIBas, 4TO 3amac MPOYHOCTH BBIXOAUT 3a Mpenenbl TpeOyembix 3Hauenuit (1,2 -
1,5) u ucnonezys ¢dopmyny (A.l), ompenensem crpeiny nporuba, Npu KOTOPOH 3amac
NPOYHOCTH NpUMeET 3HayeHue 1,3.

_10*-1260-27,3
98-2-10°-37,2-1,3

Otcrofia HaxXOJUM TUAMETpP CKBAKHHBI C YUETOM pa3pabOTKH
D = 63,5+ 2-36,3 = 136,1 mm.

Ecnu ckBaxxuHy OypsT NMOpPOAOPa3pyIIAIONIIM HHCTPYMEHTOM auamerpoM 112 mm, 1O

=3,63cm.



KO3 PHULMEHT pa3pabOTKN CKBAXKHHbBI COCTABUT:
136,1: 112 = 1,22.
OTHomeHue TuamMmeTpa CKBaXHHBI K IMaMeTpy OypuIIbHOM TpyObl COCTaBHT:
136,1:63,5= 2,14,
YTO COOTBETCTBYET TPEOYEMBbIM yCIOBUSM OLIEHKU TOKA3aTelNsl HACKHOCTH.

[NPUJIOXXEHUE b
(uH(DOpMALTMOHHOE)

buboaunorpagus

[1] P/ 50-690-89 HanexHocTh B TeXHUKE. METO/bI OLIEHKU MMOKAa3aTeICH HAIC)KHOCTH 110
AKCIIEPUMEHTATHHBIM JAHHBIM

KnroueBbie cnmoBa: TpyOBl, 3aMKM, CKBa)KMHA, pa3BelKa, IOJE3HbIE HCKOIAaeMble, BOJA,
U3BICKAHUS, CTPOMTEIBCTBO, KOPOHKH, [JI0JIOTA, IIapamMeTpbl, OCHOBHBIE pa3MepBl,
TEXHUYECKUEe TpeOOBaHMs, NpaBWIa NPUEMKH, METOJbl KOHTPOJI, TPAHCIOPTUPOBAHHE,
XpaHEHHUE




