PEAEPAJIBHOE ATEHTCTBO
NO TEXHUWMECKOMY PEINYIMMPOBAHUIO A METPOJIOIMUA

HAUVWOHANDBbHBDBIN FTOCTP NCO

CTAHQOAPT 4136_
POCCMUMNCKOMU 2009

PEAOEPALMNMN

McnbiTaHuA paspyllarowme CBapHbIX coeAUHEeHUN
MeTarsfiM4yecKux matepuarioB

UCTIbITAHUE HA PACTAXEHUE OBPA3LIOB,
BbIPE3AHHDbIX NOIMNEPEK LLUBA

ISO 4136:2001
Destructive tests on welds in metallic materials — Transverse tensile test
(IDT)

M3naHue oomumanbHoe

MockBa
CranpapTuidopm
2011


http://geobases.ru/rubric/%D0%B0%D1%80%D0%B1/0

[OCT P UCO 4136—2009
[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnun», a npasmna npuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.

OCHOBHbIE NONOXeHUaA»
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

UcnbiTaHuA paspylwarwolwime cBapHbiX coeguHeHUN MeTannMyeckKux MmaTtepuanosB

UCTIbITAHUE HA PACTAXEHUE OBPA3LIOB, BLIPESAHHbLIX NOTNEPEK LLUBA

Destructive tests on welds in metallic materials. Transverse tensile test

IlaTta BBeaeHna — 2011—01—01

1 ObnacTtb NpUMeHeHus

Hactoawmin ctaHgapT onpedenseT pasMepbl UCMbiTaTebHbIX 00pasLoB U npoleaypy npoBegeHus
MCMbITAHWI CTBIKOBBLIX CBAPHbIX COEAUHEHNI B LLeNax onpeaenieHna npeaena npo4YHOCTM U MecTa paspylLue-
HUS NMPKU pacTaXeHNU Nornepek CBapHOro LUBA.

HacToswmn ctaHaapT pacnpocTpaHaeTCsl Ha BCe BUAbLI METaNMNYECKUX KOHCTPYKLUWIA, UMEIOLLIUX CBap-
Hble coeMHEHUs, BbIMOMHEHHbIE CBAPKOW NNaBneHUneM.

Ecnn B oTAeNbHLIX MYHKTaX cTaHaapTa He yKa3aHbl TpeboBaHus, TO cneayeT PyKOBOACTBOBATLCH Tpe-
boBaHUAMU, N3NoXeHHbIMU B cTaHaapTe MCO 6892-1.

2 HopMaTuBHbIE CCbINKN

B HacToqllemM cTaHAapTe NCNONb30oBaHbl HOPMAaTUBHbBLIE CChINKW Ha cneaytolme ctaHgapTel. Ana aatu-
POBaHHLIX CChINTOK NPUMEHATCA TONbKO YKa3aHHble pedakuun. [Ana HegaTUpoBaHHBLIX CChINOK MPpUMeHAeTCH
nocrnegHee nsgaHue gokymeHTa (BKo4Yada MUSMeHeHUs ).

NMCO 4063:1998 Ceapka n poactBeHHble npolecckl. [NepeyeHb U ycnoBHOe 0b03HaYeHUe NpoLLeCcCcoB
(ISO 4063:1998 Welding and allied processes — Nomenclature of processes and reference numbers)

NCO 6892-1 MaTtepunanel meTannuyeckue. MicneliTaHua Ha pactsbkeHue. HacTtb 1. cnblTaHe Npy KOM-
HaTHoU TemMnepaTtype (ISO 6892-1 Metallic materials — Tensile testing — Part 1: Method of test at room
temperature)

[TpumeyvyaHwue—I1pn NONb30BAHUN HACTOSLWMM CTAHOAAPTOM LenecoobpasHo NpoBEPUTb AENCTBUE CCbINOM-
HbIX CTAHAAPTOB U KIaccuduKaTopoB B UHPOPMALIMOHHOW cucTemMe 0bLLLEro Nonb3oBaHns — Ha ohuymanbHom cante Pe-
OEpanbHOro areHTCTBa No TEXHNYECKOMY PEeryrnmpoBaHnio u METPOIOrMn B cetn VIHTEpHET nnn no exxerogHo nagaBaemMmomy

MHOOPMAaLMOHHOMY YKa3aTento « HaumoHanbHblie cCTaHAAPTbI», KOTOPbIN ONYONMKOBaH MO COCTOSAAHMIO HA 1 AHBAPS TEKYLLe-
ro roga, u no COOTBETCTBYIOLLIUM EXXeMECAYHO n3gaBaemMblM MHCOOPMALIMOHHBIM yKa3aTensm, onyonmkOBaHHBIM B TEKYLLIEM

rogy. Ecnu ccbinoyHbin cTaHOAPT 3aMEHEH (M3MEHEH), TO NPU NOMb30BAHUM HACTOSLWMM CTAaHAAPTOM CrneayeT pPyKOBOA-
CTBOBATbCS 3aMEHSAI0WMM (M3MEHEHHbIM) cTaHAapTOM. Ecnu cebinovHbIM CTaHAAPT OTMEHEH De3 3aMeHbl, TO MONMOXeHune,
B KOTOPOM [1aHa CCbIMNKa Ha HEro, NPMMEHSIETCS B YacTU, HE 3aTparmBatoLEn 3TY CCbINKY.

3 MeTtoa vcnbiTaHUN

CBapHoe coefuWHeHMe NoABepraeTcs PacTAXEeHUO MOoMnepeK CBapHOro LWBa MNPUIOXEHUEM MMaBHO
HapacTarLWero ycunusa BniaoTb A0 NOSHOro paspyLleHns.

Ecnn HeT gpyrux ykasaHun B cTaHgapTax Unuv gpyron TeXHUYeCKoW AoKYMeHTaLUuKn, TO UCNbITaHUSA NPO-
BOAAT Npu HopManbHOW Temnepatype (23 £ 5) °C.

U3paHune odbmumnanbHoe
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4 O0o0o3HavYeHus

Ob0o3Ha4vYeHns pa3sMepoB, UCNONb3YyeMbIX MPU UCMNBITAHUAX, U 3HAYEHUSA CUMBONOB NpUBeAeHbl B TADNK-
e 1 n npeacrtaBneHbl Ha pUcyHKax 1—3.

Tadtbnwuwua 1 — CuMBOMbI U UX 3HAYEHNE

Cumson 3Ha4YeHue CUMBOSOB EanHuua namepeHus
b lUnpuna paboyven yactm obpasua MM
D lLlnpuHa 3axBaTtHoOM YacTn obpasuya MM
d NunameTp npobku MM
D HapyxHbiti gnameTp Tpy6bid) MM
L. OnuHa paboyven yactu MM
L, NcxoaHas 6asosas AnvHa MM
L MakcumanbHas WMpuHa CBApHOro WwBa nocne obpaboTku MM
L, [MonHas gnnHa obpasua MM
r Paanyc nepexoaa ot paboven yactn obpasua K 3aXxBaTHOM MM
f TonwwuHa cBapHOro coegnHeHus MM
t TonwmHa obpasua MM

) TepMuH «TPyBGa» MCnonb3yoT Ans 0603HaveHnsa TpyObl UNN KPYITIOro CeYeHUs.

5 UsroTtoBneHue ncnbitTaterbHbIX 0Opa3LoB

5.1 Bblipe3ka ob6pa3LoB

Obpasubl 4N ncnblTaH (UcnbiTaTenbHbIE 06pa3sLUbl) MOTYT Bblpe3aTb U3 CBAPHOW KOHCTPYKLUWN UM N3
cneymnanbHO M3roTOBITEHHOTO KOHTPOMNBbHOIO CBapHOro coeanHeHU4.

Obpasubl BbIpe3aloT NonepeKk cBapHOro coegnMHEHUa Takum obpasom, UYTobbl Nocne MexaHU4ecKou
0bpaboTKn oCb CBAPHOro LWBa pacnofaranacbh nocpeguHe ero paboven Yact AnvHom L.

Ona Tpyd HebonbWNX AnameTpoB AONYyCKaeTCcs NPOBOAUTL UCNbITaHMEe Ha BCel Tpyde (CM. PUCYHOK 3).
Ecnun HeT Apyrux ykasaHun B cTaHgapTax Unun gpyrom TeXHM4eckou AoKkyMmeHTauMm, UCNbiTaHUA NPoBOAST Ha
Tpybax ¢ HapyXHbIM anameTpom D < 18 mm.

5.2 MapKupoBKa

Kaxkabld ucnbiTaTenbHbIA 0bpasel, gomkeH ObiTb 3aMapKnpoBaH Tak, YToObl Nocne BbIPe3ku MOXHO
ObINIO TOYHO ONpeaeniTb ero NoNIoXKeHUe B KOHCTPYKLMN UM B KOHTPOJTbHOM CBapHOM CoeUHEHUMN.

Ecnu cTtaHagapT nnn gpyrasa TexHudeckasa OokymeHTaumsa cogep)at TpeboBaHuMe O OONONHUTENbHOW
MHOPMaLMK, CBA3AHHON C LieNbto UCMbITAHUA, MO KOHCTPYKLUMK UK TEXHONOTMK (HanpumMmep, HanpaslieHne
pokaTa, MoKoBKa 1 T.M.), 3TO TakkKe Yy4UTbIBAKOT NPyY MapKNpPOBKeE.

5.3 Tepmuyeckan obpadotka n (Unn) ctapeHue

TepmMmunueckyto obpaboTKy cBapHbIX COSAUHEHNA UMK BbIPE3aHHbIX UCMbITaTeNbHbIX 0DPa3LOB NPOBO-
OSIT TOMbKO B TE€X CNydasx, eclfin oHa npeaycMoTpeHa TeXHUYECKON ACKYMEHTaUMeNn Ha KOHTPONMpyemMoe
cBapHoe coeanHeHne. CBeaeHUA O npoBeaeHun nobon TepmMmuyeckon obpaboTKn 3aHOCAT B MPOTOKOST
MCMbITAaHUMN.

[Mpn ncnbiTaHNAX CBapHbIX COeANHEHWI U3 aNOMUHUEBBIX CMJTABOB, CKIOHHBIX K €CTECTBEHHOMY cTape-
HUO, B MPOTOKOM UCMbITAHUIA 3aHOCAT BPeMS MeXJy CBapKOW U UCMbITaHUAMM.

[TpunmeyaHune—Ecnnnpu ncneiTaHnsax cBapHbIX COEANHEHUI CMNMABOB HA OCHOBE Xene3a TpebyeTcs NCKITHo-
YMTb BNUSIHME BOAOPOAA HA pel3ynbraThl UCNbITAHUN, TO NPOBOAAT Aerasaumio CBapHbIX COEAMHEHNN NN UCTIbITATElNbHbIX
obpasLoB.

2
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5.4 TpeboBaHUA K TeXHONOINMU Bblpe3KN UCNbITaTeNbHbLIX 0Opa3LoB

5.4.1 O6wue TpeboBaHUA

MexaHun4ieckme Unm TepMmmyeckme NpoLecekl, MICNoNb3yeMble NMPn Bblpeske UCnblTaTeNbHbIX 0Opa3L OB,
He OOJMKHbI OKa3biBaTb BIIMSAAHUA Ha ero MexaHun4yeckme CBOUCTBA.

54.2 Ctanb

Pybka Ha HOXHULAaX AONyCKaeTcs Npu TonuwuHe He bonee 8 MM.

[Tpn ncnonb3oBaHUU TEPMUYECKOW PEe3KU UMK APYrMX MeTod0oB BhbIpe3kn, KOTopblie MOTyT NOBMUATE Ha
pe3ynbTaTbl UCNBITAHUU, BbIPE3KY NMPOoBOAAT C NMPUMNYCKOM Ha BENMUYUHY 3aroTOBKUA He MeHee 8 MM.

TepmMmuyeckasa peska no ToNWUHe cBapHOro coeaAnHeHUs napannenbHO cBapUBaeMbIM NMOBEPXHOCTAM
He gonyckaeTcsa.

5.4.3 [pyrne metannu4yeckue martepuanbl

TepmMmuyeckas peska He aonyckaeTcs. CneayeTt UCNOMNb30BaTh TOMBKO MeXaHUYEeCKyo 0bDpaboTKy.

5.5 MexaHun4yeckast o6paboTka ucnbiTatenbHbIX 0Opa3LoB

5.5.1 O6wue TpeboBaHUA

[lonyckn Ha pasmepbl UCnbiTaTeNbHbIX 0bpa3LOoB A0MKHLI cooTBeTCcTBOBATL NCO 6892-1.

5.5.2 PacnonoxeHue UcnbitatenbHbIX 0O6pa3LOB NO CeYEHUID CBapHOro coeAMHeHUn

TonwwnHa ncnelTatensHoro obpasua f, 4ormkHa bbiTb, Kak NpaBuIio, paBHa TOJLLMHE OCHOBHOMO MeTarl-
na psiAomMm co CBapHbLIM LWBOM (CM. pUcyHOK 1a). Ecnu TpebyeTca UcnblTaHMe BCero ce4eHUs CBapHOro LBa
npu TonuwmnHe metanna donee 30 MM, Bbipe3atloT HECKONBKO 0Dpas3LOoB Tak, UTODbLI NepeKPbITh BCHO TOMLWNHY
LBa (CM. pUCyHOK 1b). B aTOM cnyvae pacnonoxeHue Ka)kgoro obpasla ykasbelBatoT B MPOTOKOSIE UCMbITaAHUNA.

T

a) NCribiITaHKe NoOJTHOIro ce4YyeHmns

[TpwnmeyvaHwmne— WcnbiTarenbHbie 00pasubl MOMYT HaCTUYHO NEPEKPbIBaTb APYr Apyra No TOMWWHE coeaunHe-
HUS.

b) ncnbiTaHNMe HECKONBKUX 0Bpa3yoB Mo CEYEHULO

PucyHok 1 — Npumepbl pacnonoXeHus ncnbitaTernbHbIX 06pa3suoB Mo CEYEHNIO CBAPHOIO COEANHEHNS

5.5.3 PazMepbl

5.5.3.1 MNnacTuHbl U TPYObLI

TonwmHa ucnelTatensHoro obpasua f, AomkHa ObiTb 0OJUHAKOBOW Mo Bcen AnnHe paboyen yactu L.
dopmMa 1 pasmepbl UCMbITaTeNbHbIX 0OPa3LOB ACIMKHBI COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbIM B Tabnun-
Le 2, 3Ha4YeHUs CUMBOJIOB YKasaHbl Ha pUCYHKe 2 1 B Tabnuue 1.

[ns ucnelTatenbHbiX 00OpasL OB, BeIpe3aeMbiX U3 TPyObI, AonycKaeTCs CNoLWMBaHWUE 3aXBATHOW YacTu,
Bo3MoOXHOE Npu 3TOM U3MEeHeHMe TOMNWWHBLI He OO/MKHO OKasbiBaTb BIUSIHUA Ha pa3Mepbl paboven yacTu
obpasua L. 1 Ha pe3ynbTaTbl UCTLITAHUNA.
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Tabnwuua 2— Pasmepbl ucnoltatenbHbiX 06pa3sLoB, Bblpe3aeMbiX U3 NNacTuH u Tpyob

B mnnnnmetpax

HanmeHoBaHue pasmepa CumBon Paamepbl
Obwas anuHa obpasya L CooTBeTCTBME OCOBEHHOCTAM PA3PbIBHOW
MaLLWHbI
LLnpuHa 3axBaTHOW YacTmn obpasya o¥ b+ 12
lLUnpuHa paboyven yactu obpasua NNacTuH b 12 pnat, <2
25 ana t, > 2
Tpyb6 b 6 ansa D <50
12 ans 50 < D <168,3
25 ana D > 168,3
[nuna paboyeit vactn obpasua?) °) L. >[ .+ 60
Pagnyc nepexoaa ot paboyen yactm obpasua K 3aXBaTHON r > 25

L.=0

S

L.>L_+100.

a) 1ns NpeccoBOW CBapKu 1 Ny4eBOoN cBapKu (rpynnbl npoueccos 2, 4, 511 52 B cootBeTcTBUM ¢ MCO 4063:1998)

b} NNsi HEKOTOPbLIX METaNNMYECKUX MaTepuanos (Hanpumep, antoMUHUN, Meab UMW UX CMnasbl) BO3MOXHO

b) obpasubl ANd NCNbITAHUW CBAPHbLIX COeAUHEHUN TPYD

PucyHok 2 — Ob6pasubl 4Nsl UCNbITAHUN CBAPHbLIX coeanHEeHnN TPyb n nnacTuH
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5.5.3.2 TpyObl NONHOro cevyeHus
Pasmepbl 4na UcnbliTaHWKA TPYO NONHOro cevyeHns nokasaHbl Ha pUCyHkKe 3.
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PUCYHOK 3 — Ob6pa3subl Ans ucnbiTaHum Tpyo

5.5.3.3 Matepuanbl BbLICOKOU NPOYHOCTU
Pasmepbl LUNUHAPUYECKUX UCNbITATENbHbIX 0Opas3LOoB NMpM UCMbITAHUXA CBAPHBIX COEAUHEHUN MaTEPU-
anoB BbICOKOW NPOYHOCTW ACITKHbBI ObITb COrNnacoBaHbl C 3aKa34MKOM.

[Mocne mexaHundyeckon obpadboTkm pasmepbl LUNMUHAPUYECKMX 0Opas3uoB AOMKHbI COOTBETCTBOBATH
NCO 6892-1, 3a ucknoveHeMm AnNnHblI paboyen 4YacTu obpasua L., koTopaa Ao/mkHa ObiTb HE MeHee YeM
L.+ 60 MM, Kak NokasaHO Ha pUcyHKke 4, a AnA antoMUHNA, Meaun U NX CNaBoOB — B COOTBETCTBNN CO CHOC-

kou b) B Tabnuue 2.
L

C

—— @
i
L

PncyHoK 4 — Linnnugpudeckune obpasubl 4Na matepmnanoB BbICOKOW NMPOYHOCTH
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5.5.4 Tpeb6boBaHUA K NOBEPXHOCTI

OKoH4YaTeNbHYO MeXaHU4eckyto obpaboTky HeobXoAMMO BBLINOMHATL Ha peXumax, UCKITHYaroLmnx
aedopmauunto, neperpes UM NOBEPXHOCTHYIO 3aKanky Matepuana ucnelTatensHoro obpasua.

Ha noBepxHocTN paboyein YacTu L. He gonyckarTcs LapanuHbl, 3ab60nHbl, Haapesbl, PacnosioXeHHble
rnornepek ocn obpasua, KpoMe NoApe3oB CBAPHOIo LWBA, A0NMYyCKaeMbIX COOTBETCTBYHOLWUM CTaHOaPTOM.

Ecnun HeT Aapyrux ykasaHui B ctaHgapTax Unm UMHOM TeXHUYECKON OOKYMEHTaLUN Ha naaenue, BbIMykK-

NIOCTN CBApHOro LWBa ¢ 0benx CTOPOH yaanawT MexaHndeckon obpaboTkon A0 YPOBHA OCHOBHOIMO MeTanna,
3a NUCKITIOYEHUEM BbINYKMOCTU BHYTPW TpyObl NPU UCMbITAHWUM NONMHOIO cevyeHns Tpyo.

6 lpoueaypa ncnbiTaHUA

[Tpn ncnelTaHKU cbpasel, NoaBepratoT HapacTarLlen Harpyske B cootseTcTBun ¢ MCO 6892-1.

7/ Pe3ynbTaTbl UCNbITaHUN

7.1 O6wme nonoxeHus
PesynbTtaThl UCNbITAHUA HECOXO0AMMO onpeaenaTb B cootTBeTCcTBUN ¢ MCO 6892-1.
7.2 MecTo pa3pyLwieHUA

MecTo paspylleHUs yKasbIiBaoT B NPOTOKONE UCnbiTaHUKA. [pn HEOBXOAUMOCTN MECTO PaCnONIOXKEHUS
CBAPHOro LWBAa onpeaensitoT TpaBneHmem obpasua.

7.3 KOHTpONb NOBEPXHOCTU pa3pyLUeHUA

[TOBEpPXHOCTb paspylleHUsa nocne ucnblTaHun obpasua gofmkHa ObiTb obcnegoBaHa Ha HanMyume
O0eeKToB, KOTOpbIe MOIMMX NOBMUATL Ha pes3ynbTaThl UCOBITAHUWA. Bug gedekToB U X pasMepbl 40TKHD
ObITb 3aHeCceHbl B NPOTOKON UCNbITAHUA [1pn HannuMn gedekToB BUaAa «pblb1K rnas» oHWM A0MKHbI ObITh ONK-
CaHbl B NPOTOKONE, NP 3TOM TONMbKO UX LeHTpanbHble 0bNnacTu cnegyeT paccMaTpuBaTh Kak AedeKThI.

8 lNMpoToKon ucnbiTaHUN

[MpoToKON AOMKeH BKMoYaTh cneayolwyo MHbopMaunto ACNONMHUTENbHO K TOMY, YTO yKasaHo B
NCO 6892-1:

a) CCbINKM Ha HacTodawmin ctaHgapT, T.e. HA TOCT P NCO 4136;

L) TN U MecTO BhIpe3kM UchbiTaTeNbHOro obpasua, 3ckns, ecnn TpebyeTca (CM. pUCYHOK 1);
C) TemnepaTypa UCMbITaHUN, ecnn OTNNYaeTCcsl OT HOPManbHOW;

d) MecTO paspyleHns;

e) Tunbl N pasMmepbl 0OHapPY)XeHHbIX AeEKTOB.

[TpuMep PopMbl TUMOBOTO NPOTOKOMA NpUBeaeH B NPUNOXeHUn A.
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CornacHo pWPS

Pe3ynbraTtbl NCMNbITAHUN « »

N3rotoBuTEnb:

Llenb ncnbitaHum:

dopma KOHCTPYKLUMN:
OCHOBHOW MeTarnn:
[lpncagoyHbIin MeTarnin:
Temnepartypa ncnbiTaHNW:

[MpunoxeHwne A
(pekomeHayemoe)

Popma nNpoToKoNna UcnbiTaHUU

[OCT P UCO 4136—2009

Tabnwuua A1 — Pe3ynbTaTbl UCNbITAHUW HA pacTskeHne obpasuos cornacHo TOCT P NCO 4136

Paamepbl/ guamerp, MakcumaneHas [lpenen NpoYHOCTU
Ne obpasua 5 MecTo pa3spyLueHus [lpumevaHue
MM Harpyska £, H R, HimMm
McnonHutens unuv rpynna ncrnormHNTENEN YTBeEpxXaato

(©.1.0., nara, noanuce)

(®.1.0., pata, nognnuce)



[OCT P UCO 4136—2009

Mpunnoxenve OA
(cnpaBo4HoOe€)

CBegeHuAa 0 COOTBETCTBUU CCbINTOYHbLIX MeXAYHapoOOHbIX CTaHAApPTOB CCbINMOYHbLIM HaUUOHaNbHbLIM
cTaHaapTam Poccumnckon ®epgepauum (M A€ UCTBYOLWLUM B 3TOM KadecTBe MeXrocyaapcTBeHHbIM

cTaHAapTaMm)
Tadbnwua OA.1
Obo3HavYeHne n HaMMeHoBaHue
OBo3HavYeHNe CCbINOYHOro
CTeneHb COOTBETCTBUA COOTBETCTBYIOLWEro HauoHaJIibHONo
MEeXOYHAPOOHOro ctaHgapra cTannapTa
NCO 4063:1998 — ¥
NCO 6892-1 — *
* COOTBETCTBYIOWMN HAUMOHaNbHbIN CTaHgapT oTcyTcTByeT. 1o ero yrBepxXgeHus pekomeHayeTcs UCrnonb3o-
BaTb MNepeBo Ha PYCCKUN A3bIK 4aHHOIo MexayHapoaHoro ctaHgapra. [lepeesog gaHHOro MexayHapogHoro craHgapTra
HaxoauTcs B PeageparnbHOM MHPOPMALMOHHOM (POHAE TEXHUYECKUX PernamMeHToB U CTaHOAPTOB.

YAK 621.791:006.354 OKC 25.160.40 151

KntoyeBble crnoBa: UCNbITaHUA paspyluaollue, coeguHeHNsa cBapHble, MaTepuarnbl MeTanMiyeckme, pactsa-
XXeHne, npegen NpoYHOCT

Pepnaktop M.UA. Makcumosa
TexHunyeckun pepakrop H.C. puwaHosa
KoppekTtop M.C. Kabatuosa
KomnbloTepHasa Bepctka fLA. Kpyaosol
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