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MEXTOCYOZDAPCTBEHHEB I CTAHIDAPT

CTAJIb TOJICTOJVICTOBAA
KOPPO3MOHHO-CTOMKAS, XXKAPOCTOMKAS
1 XKAPOITPOYHAS TOCT
7350—77

TexHuyeckue ycJioBusi

Plate steel, corrosion-resistant, heat-resistant and high-temperature.
Specifications

MKC 77.140.20
OKIT 09 8500, 09 8600

Jara Beenennsa 01.01.79

Hacrostmit CTaHIAPT pacCIIpOCTPAHACTCA Ha TOJICTOJIMCTOBYIO, TOPAYCKATAHYIO M XOJIOAHOKATAHYIO
KOPPO3UOHHO-CTOMKYIO, XXAPOCTOMKYIO U XKAPOMPOYHYIO CTajb (Z[EU'ICG — CTEU'II)), M3roToOBJIKIEMYIO B JIMCTAX.

1. KTACCUO®UKALIUA

1.1. Cranb mompa3nesior:
- TI0 COCTOSTHMIO MaTepurajia M KauyeCTBY ITOBEPXHOCTH Ha TPYIIIIHL:
XoJlogHOKaTaHasi HaraptToBaHHas — HI,
XOJIOMHOKAaTaHas mojyHaraproBanHas — ITHI,
XOJIOMHOKATaHast, TepMUIeCKN oOpaboTaHHasl, TpaBJieHas MJIM TOCJIe CBETJIOTO OTXHWra — M2a,
M3a, M4a, M3a,
XOJIOMHOKATaHasl TepMUYeCcKu obpadboraHHass — M5B,
ropsiueKkaTaHasi TepMUIECKM 0OpaboTaHHas,
TpaBJieHasl WIM MOCJe CBeTJoro orkura — M26, M36, M46, M50,
ropsiueKaTaHas TepMUUECKH 00paboTaHHas HeTpaBieHas — MSr,
ropsiuekataHasi 0e3 TepMHUIECKOM 0OpabOTKM U HeTpaBjaeHass — 51
- TI0 TOYHOCTH TTPOKATKU:
MOBBIIIEHHON TOYHOCTH — A,
HOpPMaJIbHOM TOYHOCTH — b;
- TI0 BUAY KPOMOK Ha:
obpesnyio — O,
HeoOpe3nyio — HO;
- 0 OTKJIOHEHMIO OT IIJIOCKOCTHOCTHM JINCTOB C BPEMEHHBIM  cormpotuBieHueM 690 H/mm?
(70 krc/mM?) ¥ MeHee Ha:
0c000 BBICOKYIO TNIOCKOCTHOCTL — I10,
BBICOKYIO TJIOCKOCTHOCTh — [1B,
VIYYIIEHHYIO TNIOCKOCTHOCTh — [TV,
HOPMAaJIbHYIO TUIOCKOCTHOCTh — ITH.
(A3menennas penakmmsi, Mzm. Ne 2).
1.2. JlommycKaeTcsT M3TOTOBIISITh TOJICTONIMCTOBYIO CTalb C TOYHOCTHIO TTPOKATKU 00Jice BBICOKOI, YeM
yKa3aHo B 3aKase.

H3nanue opunuaibHoe IlepeneyaTka BoCnpemeHa
H O
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2. COPTAMEHT

2.1. TopstuekaTaHyIO TOJICTOJIMCTOBYIO CTaJlb M3TOTOBISIIOT TOMIIMHON OT 4 1o 50 MM, XOJOTHOKA-
TaHyl0O — OT 4 10 5 MM.

2.2. ®opma, pa3Mepsl W TpedeTbHbIE OTKJIOHEHHUS IO pa3MepaM TOJICTOJIMCTOBOM CTaM ITOJDKHBI
COOTBETCTBOBATh TPEOOBAHUSIM:

- ms ropssaekataHoin — OCT 19903;

- mg xonogHokataHoit — 'OCT 19904.

TI'opstuekaTaHble TUCTHI TOMIMHON 60J1ee 20 MM ¢ 00pe3HOM KPOMKOI M3TOTOBJISIIOT IO COIIAIICHHIO
HM3TOTOBUTEIISI C TIOTPEOUTEIIEM.

TI'opsiuekaTaHble TUCTHI MMOBLIIIEHHOM TOYHOCTU TTPOKATKN A U3TOTOBJISIIOT ITO TPEOOBAHUIO MOTPeOM-
TeJ.

(A3menennas penakmmsi, Mzm. Ne 2).

2.3. OTKJIOHEHNE INCTOB OT TIOCKOCTHOCTH JOJIKHO COOTBETCTBOBATh YKa3aHHOMY B TaOII. 1.

Taonumal

BpCMCHHOC COIIPOTUBJICHUE, ]‘I/MM2 OTKJIOHEHHE JIMCTOB OT IUIOCKOCTHOCTH Ha 1 M JJINHBI, MM
(krc/mMm?2)
ropsa4y€KaTaHbIX XOJIOOHOKATaHbIX
Ho 690 (70) BiIOU. ITo TOCT 19903 (ITO, IIB, 1TV, | ITo TOCT 19904 (I1O, I1B, ITY, ITH)
ITH)
Cs. 690 mo 830 (cB. 70 mo 85) BKITIOU. 15 25
Cs. 830 (85) 25 ITo cormacoBaHWIO U3TOTOBUTEIS C TO-
Tpebureaem

Ipumeuyanumus:

1. TTo TpeboBaHMIO MOTPEOUTENSI TOpsSTYEKATAHbIE TMUCTHI TOMIIMHON 4—5 MM U3rOTOBJISIIOT 0COO0 BBICOKOM TIJI0C-
koctHoctu (I10), TonumHoi 6 MM 1 6onee — ¢ moBbleHHOM (ITB) u ynyuirenHo#t (ITY) MIOCKOCTHOCTHIO.

2. 1o cornaieHu1o U3roTOBUTENISI C TOTPeOUTEEM JIMCTHI TOJMIMHOM O0ojiee 20 MM M3TOTOBJISIIOT Oe3 MpaBKu. B
3TOM CJlyyae OTKJIOHEHUE OT TUIOCKOCTHOCTU HE JOJKHO mpeBbiinath 30 MM Ha 1 M IJIMHBIL.

3. JIng nUcTOB B TEpMUYECKHM OOpabOTAHHOM COCTOSIHUM 0€3 TpaBJeHMSI OTKJIOHEHHUE OT IJIOCKOCTHOCTU He
HOPMUPYIOT.

ITpuMepb YCITOBHBX O0OO3HaAaYeHUMU

Cranbp xojomHoOKaTaHas, TepMUuyecKd oOpaboTaHHasi, TpaBjeHasl, TOJCTOJUCTOBas, MapKu
12X18H10T, M2a rpynnbl MOBEPXHOCTU, MOBBIILIEHHOW TOYHOCTU MPOKATKU, C OOPE3HOU KPOMKOI,
VIYYIIEHHOM IIJIOCKOCTHOCTH, padMepoM S5x1250x2500 mm:

A—O—I1Y—5x1250x2500 TOCT 19904—90

12X18H10T— M2a I'OCT 7350—77

To ke, ropsuekaraHasi, TepMHUIECKH OOpabOTaHHAsI, TpaBJjeHas, TOJCTOJMCTOBas, Mapku 20X13,
M36 rpynnbl MOBEPXHOCTU, C HEOOpEe3HOW KPOMKON, HOPMaJbHOW IJIOCKOCTHOCTH, pa3MepoM
40%x1400x3000 mwm:

Jucm

HO—ITH—40x 1400x3000 ITOCT 19903—74

20X13— M26 TOCT 7350—77
(A3menennas pemakmus, U3m. Ne 2, 3).

Jucm

3. TEXHUYECKHUE TPEBOBAHUA

3.1. ToACTOMMCTOBYIO CTaJIb U3TOTOBJIAIOT ciaemyroimx Mapok: 20X13, 09X16H4b, 12X13, 14X17H2,
08X13, 12X17, 08X17T, 15X25T, 07X16H6, 09X17H710, 03X18H11, 03X17H14M3, 08X22H6T,
12X21HST, 08X21H6M2T, 20X23H13, 08X18T'8H2T, 15X18H12C4TIO, 10X14TI'14H4T, 12X17T'9AH4,
08X17H13M2T, 10X17H13M2T, 10X17H13M3T, 08X17H15M3T, 12X18H9, 17X18H9, 12X18HIT,
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04X18H10,

08X18H10,

08X18H10T, 12X18HI0T,

08X18HI2T,

12X18H12T,

08X18H12b,

03X21H21M4TI'b, 03X22H6M?2, 03X23H6, 20X23H18, 12X25H16I'7AP, 06XH28MAT, 03XH28MAT,

15X5M.

(A3menennas penakmus, W3m. Ne 2, 3).
3.1a. TonCTOMMCTOBYIO CTaTh U3TOTOBISAIOT B COOTBETCTBUY C TPEOOBAHMSIMU HACTOSIIIIETO CTaHIApTa
10 TEXHOJOTUIECKOMY PeTJIaMeHTy, YTBEPKICHHOMY B YCTAHOBJICHHOM TIOPSIIKE.
(BBenen nomosHuTENbHO, W3M. Ne 2).
3.2. Xumuueckuii coctaB crajiu Bcex Mapok — mo I'OCT 5632, kpome ctanu Mapku 15X5M, xumu-
YeCKHUil cocTaB KOTopoit mojzkeH cooTBercTtBoBaTh ['OCT 20072.
Xumuueckuit coctap craiau Mapok 03X23H6 u 03X22H6M?2 noskeH cOOTBETCTBOBAThH TabI1. la.

Tao6bnuma la

MaccoBast f1o7s1 271eMeHTOB, %
Mapka cranu VYrepon | Kpemuwii Cepa ®dochop Mapraren Xpom Hutkess MomGeH
He Gosee
03X23H6 0,03 0,4 0,02 0,035 1,0—2,0 22,0—24,0 5,6—6,3 —
03X22H6M?2 0,03 0,4 0,02 0,035 1,0-2,0 | 21,0-23,0 | 5,5—6,5 1,8—2,5

MpumeuyaHnumus:
1. lomyckaeTcst B TOTOBOM TIPOKaTe OTKJIOHEHUE 0 MaccoBoi aoJje: kpemuus +0,4 %, cepbl +0,005 %, Hukemnst
+0,2 %, xpoma +0,5 %.
2. B craimu mapku 03X22H6M?2 nonyckaeTcsl yBeIMueHe MaccoBoii noau MonmnbaeHa +0,2 %.
3. JlomyckaeTcsl MaccoBast I0JIST OCTaTOYHOTro TUTaHa He Gojee 0,05 %, MPOYMX OCTATOUHBIX JIEMEHTOB — IO

I'OCT 5632.

(A3menennas penakmmsi, Mzm. Ne 2).

3.3. B nucTax He NOKHO ObITh CJIEI0B YCalOYHOM PaKOBUHBI, PACCIOEHUI, MTHOPOIHBIX BKIIOUEHUN 1

My3bIPE.

3.4. Mexann4yecKure CBOMCTBA TEpPMUYECKHA 00pabOTaHHBIX JINCTOB JOJDKHBI COOTBETCTBOBATh HOPMaM,
yKa3aHHbBIM B Ta01. 2.

Taonuma?2

BpemenHoe Ipenen |OtHocu-| VYpapHas
COIIPOTUB- TEKY4YECTU TEJIBHOC BA3KOCTbD,
Mapxka cranm 5 aenue o,, | o, H/mMmM* |ywmne- KCU,
Pexxum tepMuyeckoit 0opadboTKu H/A2 (kre/uv?) | mue 3, Tk /e
(krc/Mm?) % (Kre * M/cM?)
HE MCHEC
15X5M Otxur npu 840—870 °C, oxyaxaeHue Ha BO3-
yxe 470 (48) 235 (24) 18
20X13 Hopwmamuzanms wm 3akanka ripu 1000—1050 °C,
oXJaxIeHue Ha BO3AyXe, OTHYCK Tpu 680—
780 °C, oxyaxaeHue ¢ NeUblo WU Ha BO3JyXe 510 (52) 375 (38) 20 —
OTXWUT 0 PeXUMY M3TOTOBUTEJIS He Gonee
750 (76)
14X17H2* OTxur unu ornyck npu 650—700 °C Ilo cormacoBaHUIO MU3TOTOBUTEINS C MOTPEOU-
TexeM
09X16H4b OTXWUT O peXUMY M3TOTOBUTEJIS He Gonee
1030 (105) — 13
12X13 akanka npu 960—1020 °C, oxymaximeHue Ha
Bo3ayxe, ormyck npu 680—780 °C, oxmaxnie- —
HME Ha BO3JyXe WIM C MeYblo 490 (50) 345 (35) 21
OTXWUT 0 PeXUMY M3TOTOBUTEJIS He Gonee
650 (66) 250 (25) 15
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IIpodoaxcenue maba. 2

Bpemennoe Tpenen OtHocu- | VYnapHas
COIIPOTUB- TEKY4YECTU TEJIBHOC BA3KOCTbD,
Mapka cramm o nenue o,, | o, H/MM? | ymumne- KCU,
Pexxum Tepmuueckoit 06paboTku H/wn2 (Kre/wm?) | Hute 3, Tk /o2
(krc/mMm?) % (xrc - M/cMm?)
HE MCHEC
08X13 3akanka npu 960—1020 °C, oxyiaxkaeHue B Boae
WM Ha Bo3ayxe, otnyck npu 680—780 °C, ox-
JIaXAeHWe Ha BO3AYyXe WU C MeYblo 420 (43) 295 (30) 23
OTXWUT 0 PeXUMY M3TOTOBUTEIS He Gonee
650 (66) | 250 (25) 15 —
12X17* OTxur wim otiyck ripu 760—780 °C, oxmaxe-
HUME Ha BO3JyXe WIM C MEYbIO 18
08X17T* OTxur wim otiyck ripu 760—780 °C, oxmaxie-
HUE Ha BO3MIyXe 440 (45) —
15X25T* Otxur i otiryck ripu 740—780 °C, oxmaxme-
HUE B BOJIE 14 20 (2)
08X22H6T 3akanka ripu 1000—1050 °C, oxnaxknenue B Boge | 590 (60) 345 (35) 18 59 (6)
03X23H6 3akanka 1030—1050 °C, oxnaxkmeHue B BOIE 25
12X21H5T* 3akanka npu 950—1050 °C, oxyaxmeHue B BOAe
WM Ha BO3JyXe 690 (70) 390 (40) 14
08X21H6M2T 3akanka npu (1050%25) °C, oxynaxaeHue B Boae 20 59 (6)
590 (60) 345 (35)
03X22H6M2 3akanka pu 1030—1050 °C, oxymaxxaeHue B Boae 25
20X23H13* 3akasnka nipu 1030—1120 °C, oxnaxneHue B Boge | 570 (58) — 35
10X14I'14H4T 3akanka ripu 1050—1080 °C, oxnaxknenue B Boge | 590 (60) 245 (25)
WM Ha BO3JyXe 40
12X17T9AH4* 3akanka ripu 1030—1100 °C, oxnaxkxnenue B Boge | 690 (70) 345 (35)
10X17H13M2T 530 (54) 235 (24) 37
08X17H13M2T | 3akanka npu 1030—1080 °C, oxnaxnenue B Boge | 510 (52) 196 (20) 40 —
WV Ha BO3IyXe
10X17H13M3T 530 (54) 235 (24) 37
08X17H15M3T* 510 (52) 196 (20) 40
17X18H9 3akaika ripu 1080—1120 °C, oxmgaxkneHue B Boge | 590 (60) 265 (27) 35
12X18H9 3akanka pu 1050—1120 °C, oxymaxaeHue B Boae
WY TIOJ BOJASHBIM JIyllIeM 530 (54) 215 (22) 38
12X18HIT 3akanka pu 1030—1080 °C, oxymaxaeHue B Boae
W Ha BO3IyXe
08X18H10 3akasnka nipu 1050—1100 °C, oxnaxneHue B Boge | 510 (52) 205 (21) 43
W Ha BO3IyXe
04X18H10 490 (50) 175 (18) 45
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Oxonuanue maoba. 2

Bpemennoe MMpenen OtHocu- | VYnapHas
COIIPOTUB- TEKY4YECTU TEJIBHOC BA3KOCTbD,
Mapxka cranm . nenwe o,, | o, H/Mm? | ymwmHe- KCU,
Pexxum tepMuyeckoii o6padboTKu H /w2 (kre/uv?) | Hue 3, Tk /ea?
(krc/mMm?) % (xrc - M/cMm?)
HE MCHEC
12X18H10T 530 (54) 235 (24) 38
3akanka pu 1000—1080 °C, oxymaxxaeHue B Boae
08X18H10T WM Ha BO3JyXe 510 (52) 205 (21) 43
12X18H12T 3akaska nipu 1030—1080 °C, oxnaxneHue B Boge | 530 (54) 235 (24) 38
WV Ha BO3IyXe
08X18H12T 3akanka pu 1030—1080 °C, oxymaxaeHue B Boae 43
WJIM Ha BO3MyXe 510 (52) 205 (21)
08X18H12b 3akanka pu 1000—1100 °C, oxymaxxaeHue B Boae 40
WV Ha BO3IyXe
20X23H18 3akanka pu 1030—1130 °C, oxymaxxaeHue B Boae 265 (27)
540 (55) 35 —
03X28MOT* 3akanka pu 1040—1080 °C, oxymaxxaeHue B Boae 215 (22)
12X25H16T'7AP* | 3akanka ripu 1050—1150 °C, oxnaxnenue B Boge | 740 (75) 390 (40) 50
WV Ha BO3IyXe
15X18H12C4THO*| 3akanka ripu 1020—1050 °C, oxnaxnenue B Boge | 690—930 | 345 (35) 30
WM Ha BO3JyXe (70—-95)
07X16H6 Hopmanuzanusa npu (1040£10) °C, oxnaxne- | He 6onee | He Gonee 15
HUME Ha BO3IyXe 1180 (120)| 390 (40)
03X21H21M4I'b*| 3akanka mpu 1060—1120 °C, oxnaxkaeHue B Boje 295 (30) 30
WY TIOJ, BOASTHBIM JTyIIIEM
08X18I'8SH2T 3akainka ipu 980—1020 °C, oxnmaxnenue B Boge | 590 (60) 345 (35) 20 59 (6)
WY TIOJ, BOASTHBIM JTyIIIEM
09X17H7IO 3akanka npu 1030—1070 °C, oxmaxnmenue Ha | 830 (85) | He Gonee 12 49 (5)
BO3IyXe, IByKPaTHBI MepBbIit OTIycK npu 740— 735 (75)
760 °C, oxjaxiaeHUe Ha BO3AyXe MU B BOJIE,
BTOpOit oTmycK mpu 580—680 °C, oxnaxmeHue
Ha BO3IyXe
06XH28MIT 3akanka 950—1080 °C, oxysaxaeHue B BoIe 540 (55) 215 (22) 35
03X18H11 3akanka pu 1080—1100 °C, oxymaxaeHue B Boae
WV Ha BO3IyXe —
490 (50) 196 (20) 40
03X17H14M3 3akanka pu 1080—1100 °C, oxymaxxaeHue B Boae
WV Ha BO3IyXe

* J171 TUCTOB TOJIIMHOM CB. 25 MM MeXaHMYECKME CBOMCTBA HE HOPMUPYIOT, ONpeaesieHre 00sI3aTeIbHO.
[Mpumeuanue. Orxur muctoB u3 ctanu Mapok 20X13, 12X13, 08X 13 npoBoasT 1Mo TpeOOBaHUIO MTOTPEOU-
tenss. HopMmel He gBistiorcst obs3aTenbabiMu 10 01.01.94. Onpenenernne o0s3aTeIbHO IS HAO0Opa JaHHBIX.

(A3menennas penakmus, W3m. Ne 2, 3).
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3.5. MexaHuueckue CBOWCTBA JIUCTOB, OMpeAeieHHble Ha KOHTPOJbHBIX TEPMHUUYECKH 0OpaboTaH-
HbIX oOpasliax, JOJKHbl COOTBETCTBOBaTh HOpMaM, YKa3aHHbIM B Tadid. 3.

Taobnuma3l

Bpemennoe Ipenen |OtHocu-| VYpapHas
COIIPOTUB- TEKY4YECTU TEJIBHOC BA3KOCTbD,
Mapxka cranm 5 nenne o,, | o, H/Mm? | ymwmHe- KCU,
Pexxum tepMudeckoii 00paboTKu 00pa3LioB H /o2 (kre/mmd) | wre 5, e
(xrc/Mm?) % (xrc * M/cM?)
HE MCHEC
14X17H2 3akaika rmpu 960—1050 °C, oxnaxnenue B Bome | 1080 (110)| 885 (90) 10
WIM Ha Bo3myxe, oTmycK mpu 275—350 °C, ox-
JIaXIIEHUE Ha BO3JyXe
09X16H4b 3akanka npu 950—980 °C, oxnaxaeHue Ha Bo3- | 1230 (125)| 980 (100) 8
nyxe, oriyck npu 300—350 °C, oxyaxaeHue Ha —
BO3JyXe
07X16H6 Hopmanuzanus ipu (975+10) °C, obpabotka xo- | 1080 (110)| 835 (85) 10
sonom 1ipu —70 °C 2 4, otmyck 1ipu (425+10) °C
1 4, oxJaxneHue Ha BO3IyXe

I1 puMcEc4YaHMUEC. [To cornamieHWI0 U3TOTOBUTEIS C HOTDCGHTGHGM JOIMyCKacTCA MUBMCHCHUEC PEXKUMA TCPMU-
YyecKou 06pa6OTKI/I C COOTBETCTBYIOLLIMUM M3MCHCHUEM HOPM MCXaHMYCCKHX CBOMCTB.

(A3menennas penakmmsi, Mzm. Ne 2).

3.6. MexaHnuYeCcKue CBOMCTBA HArapTOBAHHBIX M IOJYHATAaPTOBAHHBIX JIMCTOB HE HOPMUPYIOT, HO
ONpeNeNsIoT 00s13aTebHO. HOpMBI YCTAaHABIMBAIOT MO COIJIALICHUIO U3TOTOBUTENSI C MOTPEOUTETIEM.
3.7. Tlo Buay M KayecTBY MOBEPXHOCTHU JUCTHI JOJKHBI COOTBETCTBOBATh TPEOOBAHUSM, YKa3aHHbBIM

B Tab1. 4.

Tadbnuunad
nonep- |obosiaaenne|  Cocronne varepuana | XAPITEPUCTARA | Hanvenonarme somyckaewsix| | MO
XHOCTH TPYIIIIBI HlopepxHocth AIeeKTOR MOBEPXHOCTH nedeKkToB

1 H1 ITH1 HaraproBannbsie (H) u Bnecrsmas, 6e3 HapanuHbl, 3a00MHBI, 1/2  cymwmul
nonyHaraproBaHHble (ITH) | my3bipeii-B3ayTuii, | oTrneyaTku, pucku, pac- | mMpeaeabHbIX OT-
packaTaHHBIX TYy- | KaTaHHbBIE OTIEYaTKU KJIOHEHUNH 1o
3bIpeit, TIJIeH, psi- TOJIIIMHE
OM3HBI, TIEpeTpara,
C HE3HAYUTEIBHOMN
pa3HUILEN OTTEH-
KOB
M?2a a) XoJogHOKaTaHbIE, Psa6u3na, napanussl,
TepMUUYeCcKn oOpaboTaH- 3a00MHBI, OTMEYATKH,
HbI€, TPaBJIEHbIE WJIU TTOC- CepebOpucTo-Ma- | pUCKM, packKaTaHHbIE OT-
Jie CBETJIOTO OTXXHUTa TOBasi WU OJiecTs- | meyaTKu
2 masi, 6e3 my3bIpeii- I'nyobuna, He
M26 6) TopsuekaraHbie, | B3AyTUl, packa- To Xe 1 pakoBUHBI BBIBOASIIAS JIUCT
TepMUUYeCKH 00paboTaH- | TAHHBIX MY3bIpeit, 3a mpelesibHbIe
HblE, TPABJIEHbIEC WJIU MOC- | IJI€H, TPEeUIuH, OTKJIOHEHUSI
Jie CBETJIOTO OTXXHUTa OKaJIuHbI U Tiepe-
TpaBa
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Oxonuanue maba. 4

nonep. | obosiaaenne|  Cocromne varepuana | XAPITEPUCTARA | Haenonarme somyckaewsix| | HARCHA
XHOCTHU TPYIIITBI OPEPXHOCTH AIeheKTOB MOBEpXHOCTH nedeKkToB
M3a a) XoJogHOKaTaHbIE, Psa6u3na, napanuHsl, 1/2  cymwmul
TepMHUUYeCcKn oOpaboTaH- oTrnmevyaTku, 3a00WHBI, | MPEACTbHBIX OT-
HbIe WU TIOCJIE OTXUTa PUCKM, pacKaTaHHbBIC OT- | KJIOHEHUUN TIO
revyaTKu TOJIIIMHE
3 M36 6) TopsuexkaraHbie,
TepMUUYeCcKn oOpaboTaH- Cepebpucrto-ma- To Xe 1 pakoBUHBI
Hble, TPaBJIEHbIE UJIU TIOC- | TOBasi WU OJecTsI-
Jie CBETJIOTO OTXKHUTa masi, 6e3 my3bIpeii-
B3IyTUI, packa-
M4a a) XoJoJgHOKaTaHble, | TAHHBIX MY3bIpeil, Psab6u3na, napamnussl,
TepMUUYeCKH 00paboTaH- | MJEH, TpPeUIUH,| OTIeYyaTKu, 3a00UHHBI,
Hble, TPaBJIEHbIE WUJIU TIOC- | OKaJMHBI M TIepe-| PUCKM, pacKaTaHHbIE OT-
Jie CBETJIOTO OTXKHUTa TpaBa revyaTKu
4
M46 6) TopsuyekaTtaHble, To ke 1 paKOBUHEI
TepMUUYeCKH oOpaboTaH- CymmMma T1ipe-
HbI€, TPaBJIEHbIE WJIU TTOC- NeJIbHBIX OTKJIO-
Jie CBETJIOTO OTXKHUTa HEHUHU 1O TOJI-
IIUHE
M5a a) TopsguexkaraHbie, MaroBasi ¢ ce- Psa6u3na, mapamnussbl,
TepMUUYECKH 00paboTaH- | PbIM OTTEHKOM WM | OTIeYyaTKW, 3a00UHHBI,
Hble, TPaBJIEHbIE UJIU TIOC- | OyiecTsiiias, 0e3| pUCKM, MeJIKHe MpoKaT-
Jie CBETJIOTO OTXUTra My3bIpeii-B3AyTUIi,| Hble TUIEHBI, packaTaH-
pacKaTaHHBIX Ty-| HbIe OTIIEYaTKH
M56 6) TopsuekartaHble, | 3bIipeli, TpeUluH, To xe 1 pakoBUHBI
TepMUUYeCKd 00paboTaH- | OKaJIMHBI U Tepe-
Hble, TPaBJIeHbIE UJIU TIOC- | TpaBa
Jie CBETJIOTO OTXXHUTa
5 M5B B) XoJiIomHOKaTaHbIE, Psa6u3na, napanuHsl,
TepMUUYeCcKn oOpaboTaH- oTrnmevyaTku, 3a00UHBI,
HbIE PUCKH, MEJKue TpoKart-
HblE TIJIEHBI, packKaTaH-
HBIE OTIMEYATKH, OKaJIM-
HBI
Mb5r r) TopsuexkaraHbie, Temuas Psa6u3na, napamnussbl,
TepMUUYeCcKn oOpaboTaH- oTrnmevyaTtku, 3a00UHBI,
HbIE PUCKH, MeEJIKue TpoKart-
HBlE TUIEHBI, PAaKOBWHBI,
S5n n) TopsiuekaraHble, packaTaHHbIE OTITEYaTKH,

TepMUYECKM HeobOpabo-
TaHHBbIE U HETPaBJICHBIE

IpumeuvaHnumus:

1. TpeboBaHMS K KaueCTBY TOBEPXHOCTU TEPMUUECKM 0OpabOTaHHOM CTaIu MO KOJUYECTBY U XapaKTepy aedek-
TOB MOTYT YTOUHSITBCSI IO COTJIAIIEHUIO CTOPOH 10 3TaJIOHaM.

2. HomyckaeTcsl MeCTHasI 1MoJiorasi 3a4MCcTKa MOBEPXHOCTH, TIPY 3TOM IIyOMHA 3aUMCTKU HE JOJIKHA TIPEBbIIATh
HOPM TJIyOMHBI 3ajieTaHusI T0MycKaeMbIX aechekToB. [ToaKorn oT 3a4MCcTKU HE JOTYCKAITCS.

3. 1o TpeGoBaHUIO MOTPEOUTENS TUCTHI U3TOTOBJISIOT 0€3 3aUMCTKU U BBIPE3KU HEJOMYCTUMBIX Ne(EKTOB.

4. 1IBeTa mo0OEXaJIOCTU U pa3IMYHbIC OTTEHKU OT TPaBJEHMS Ha XOJIOJHOKATAHbBIX U TOPsTYEKATAaHBIX TEPMUYECKU
00pabOTaHHBIX JIMCTaX, TPABJAEHbBIX UM TOCJE CBETIIOTO OTXUIa, He SIBJISIIOTCS OPAaKOBOUHBIM MPU3HAKOM.

5. 3aBapka ae(eKTOB Ha JIMCTax JOMYCKAETCsl M0 COMIALIEHUIO C TOTPEOUTEEM.

(A3menennas penakmmsi, M3m. Ne 2).

OKaJIMHa
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3.8. Jluctel u3 cranu mapok 09X17H71H0, 03X18H11, 03X17H14M3, 08X22H6T, 08X21H6M2T,
10X14T'14H4T, 12X17T9AH4, 08X17H13M2T, 10X17H13M2T, 10X17H13M3T, 08X17H15M3T,
12X18H9, 12X18HIT, 04X18H10, 08X18H10, 08X18H10T, 12X18HI10T, 08X18HI12T, 12X18HI12T,
08X18H12b, 08X18I'SH2T, 03X21H21M4I'B, 03X22H6M2, 03X23H6, 06XH28MT, 03XH28M/T He
JIOJIKHBI 00J1a71aTh CKIIOHHOCTBIO K MEXXKPUCTAJUIMTHOM KOPPO3UU.

HopMbl MeXKpUCTAUIMTHOU KOppo3uM it craau Mapok 03X22H6M2 u 03X23H6 He sBasiorcs
ooOs13atenbHbIMU 10 01.01.93. OnpeneneHue obsi3aTeIbHO IS HA0OPa JaHHBIX.

(A3menennas penakmus, W3m. Ne 2, 3).

3.9. ITo TpeOoOBaHMIO TTOTPEOUTENST IUCTHI U3TOTOBJSIIOT C HOPMUPOBAHUEM:

a) CKJIOHHOCTH K OXpyMmuuBaHui0 ctajqu Mapku 12X21HST. Pexxum TepMmudeckoii o0paboTKu 1 HOpP-
Mbl JOJKHBI COOTBETCTBOBATh YKa3aHHBIM B TabJI. 5;

0) 1IepOXOBATOCTU MOBEPXHOCTU HArapTOBAaHHOM W TOJyHAarapTOBaHHOW CTaJu;

B) anib(da-(ha3bl B ayCTEHUTHBIX CTaJIsIX;

I') CKJIOHHOCTH K MEXKPHMCTA/UINTHOM KOPPO3UHU AJIsI CTald Mapok, He ykazaHHbIX B [OCT 6032;

J1) yIapHOW BSIBKOCTHU CTajlei, Uil KOTOPBIX B Ta0J. 2 ynapHasl BI3KOCTb HE YKa3aHa;

€) BEeJIMYMHBI 3€pHa;

2K) MEXaHUUYECKUX CBOMCTB ropsiyeKaTaHbIX JIMCTOB, MOCTaBIsIEMbIX 0€3 TepMUUECKOU 00paboTKMU U
TpaBJIeHUS;

3) MEXaHUYECKUX CBOMCTB NP MOBBILIEHHBIX TeMIlepaTypax;

W) 3arpsSI3HEHHOCTU CTajld HEMETAJUIMYECKUMU BKIIOUEHUSIMU;

K) MEXaHUYEeCKUX CBOMCTB, OTVIMYHBIX OT yKa3aHHBIX B Ta0. 2.

[IpumMeuuanue Hopmbel mo moamyHkTam 6, 6, 0 — K, @ TAKXKE METOABI KOHTPOJIS MO TOAMYHKTaM 8, 2
YCTaHABIMBAIOT MO COTJIAIICHUIO U3TOTOBUTEIISI C TOTPEOUTENEM.

Taobnumas

. TommuHa nucTa, VnapHas Bsaskocts, KCU,
Pexxum tepMudeckoit 06padboTKu MM Tun obpasua Tik/eM? (Kre - M/eM?)
He MeHee
Harpes g0 550 °C, Bwigepxka | o 10 VIII no T'OCT 6996 39 (4,0)
1 4, OXJaXACHUE C IE€YbIO CO CKO-
pocteio 100 °C/u no 300 °C, zarem | Cg. 10 I mo TOCT 9454 29 (3,0)
OXJIAXKICHUEC Ha BO3AYyXC

3.10. ITo TpeGoBaHMIO MOTPEOUTENS JTUCTHl M3TOTOBJISIOT:

a) C IIPOBEPKOM CKIOHHOCTH K MEXKPHUCTAJIUTHOU Koppo3uu ctamu mapok 08X17T, 15X25T mu
07X16H6;

0) ¢ MpoBepKoOil BHYTpeHHUX Ae(heKTOB Hepa3pyllallliuMKU MeTogaMmu. HopMbl ycTaHaBIMBAKOT IO
COIVIAllIEHUIO0 M3TOTOBUTEJISI C TTIOTPEOUTENEM;

B) 0€3 MeXaHUUYeCKUX WU JPYTUX UCIbITAHUK MPU YCIOBUU 0OecIieueHrns] HOPM, YCTaAaHOBJIEHHBIX B
HAcCTOSIIIEM CTaHJAPTE;

I') C KOHTPOJIEM TBEPAOCTU TEPMUUYECKU OOpabOTAHHBIX JUCTOB;

JI) ¢ MCHBITAHUEM Ha U3TUO.

(A3menennas penakmus, W3m. Ne 2, 3).

4. IIPABWIA ITPUEMKH

4.1. JIucToByio CcTajlb IPUHUMAIOT MapTusaMu. [1apTug J0KHA COCTOSITh U3 METajlla OJHOM TJIABKU,
OIHOTO COCTOSTHMSI MaTepuaja, OXHON TONIIWHEI, a I TepMHUYeCKHM 00pabOTaHHOW CTalM — OIXHOTO
pexXnMa TepMUYecKoi 00paboTKu. B omHY mapTuio MOTYT ObITh OOBEAMHEHBI JIUCThI, OTIMYAIOIINECS T10
ToIMHEe He 6osee yeM Ha 40 % 1y MUCTOB TOJMIIMHOM OT 4 mo 12 MM, He Gosiee 4eM Ha 5 MM — IS
JINCTOB TOJIIIIAHOM CB. 12 MM.

Ilo cormameHnI0 U3TOTOBUTENS ¢ TTIOTPEOUTEIeM ITOITYCKAIOTCS IMTAPTUH, COCTOSIIINE U3 HECKOIBKIX
IUIABOK OJHOI MAapKW WJIM OJHON TIJIABKU JINCTOB PA3HOM TOJIWHEI.

(U3menennas pegakumsi, U3m. Ne 3).
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4.1.1. Kaxpmas napTusi JOJKHA CONPOBOXIAThCI TOKyMeHTOM o KaudectBe nmo 'OCT 7566 ¢ pomoi-
HEHUSIMU PE3YJIbTaTOB:

- WCTIBITAHUN MEXaHWYECKMX CBOMCTB HarapTOBaHHbBIX M MOJYHArapTOBaHHBIX JMCTOB W JIMCTOB
TOJILLIMHOM CB. 25 MM;

- UCTIBITAHUN JTMCTOB M3 cTajau MapokK 03X22H6M2 n 03X23H6 Ha CKIIOHHOCTb K MEXKKPHUCTAJITUAT-
HOW KOppO3UU;

- TIPOBEPKU JIMCTOB Ha BHYTpEeHHUE AeMEKTHI;

- KOHTpPOJSI TBEPAOCTH.

(BBenen nonosmutensHo, Mzm. Ne 2).

4.2. KoHTpOJIO MOBEPXHOCTHU, OTKJIOHEHUHN OT IMJIOCKOCTHOCTU U Pa3MEPOB IMOJABEPTaloT BCE JIUCTI
MapTuH.

M3zroroBuTtento paspelliaeTcss KOHTPOJIUPOBATb OTKJIOHEHMSI OT TJIOCKOCTHOCTM M pa3Mepbl JIMCTOB
BbIOOPOYHO, HO HE MEHee YeM Ha OJHOM JIUCTE KaXIOW TOJIIMHBI B MapTUM.

4.3 JInsg mpoBepKM KadyecTBa JIMCTOB OTOMPAIOT:

- JUISI UCTIBITAHUSI Ha PACTSLKEHME, OMpeaesieHUs] YIapHOW BSI3KOCTH, BEJIMUMHBI 3epHA U IIEPOXO-
BaTOCTU TOBEPXHOCTU — OJIMH JIUCT OT MApTUU;

- JUIS OTIPENENIEHNS] CKJIOHHOCTH K MEXKPUCTAUTMTHOM Koppos3un — mo 'OCT 6032;

- U1 OTIpefesieHus] 3arpsi3HEHHOCTU CTaJlu HeMeTaimuyeckuMu BkItoueHusimu — 1o 'OCT 1778;

- U1 TIpOBepKu xumuueckoro cocraa — mo 'OCT 7565.

st mpoBepKrW MeXaHWYEeCKHUX CBOMCTB, CKJIOHHOCTHM K MEXKPUCTAJJIUTHOW KOPpPO3WUM, 3arpsiz-
HEHHOCTH HEMETATMUYeCKMMM BKJIOUEHUSIMU U BEJIMYMHBI 3epHa AOMYyCKaeTcs OT MapTUW, COCTOsIIeH
W3 JIMCTOB Pa3HOW TOJIIMHBI U OJHOTO pexXrma TepMUUYeCKOi o0pabOTKH, OTOMpaTh JIMCT HauOoJIbllekh
TOJIIIAHBI.

4.4, Tlpu MmoysydyeHUU HEYAOBIETBOPUTEIbHBIX PE3YJbTATOB WCIBITAHUN XOTS Obl MO OMHOMY M3
MoKa3aTeJieid, MOBTOPHbIE MCIBITAHMS MPOBOAAT Ha BbIOOpKe, oTobGpanHHoi mo I'OCT 7566.

5. METOIbI UCITBITAHUM

5.1. Ot6op mpo6 ISt ompeaeeHns XuMndeckoro cocrasa ctaym — 1o 'OCT 7565. Xumudeckuin
coctaB onpenensaoT o 'OCT 12344 — T'OCT 12365, T'OCT 28473 win IpyruMu METOAaMU, O00eCITeyn-
BalOILMMU TpebyeMyl TOUHOCTb aHajIu3a.

5.2. KadyecTBO MOBEPXHOCTH IIPOBEPSIOT 0€3 MPUMEHEHUS YBEIMINTEIBHBIX TTPUOOPOB.

5.3. U3MepeHus TONIIMHBI JIMCTOB U OTKJIOHEHUU OT miaockocTHOCTU MpoBoasdT mo N'OCT 19903 u
TOCT 19904. Paszmepsl U (opMy JHUCTOB MPOBEPSIOT U3MEPUTEbHBIM WHCTPYMEHTOM, OOecreuyuBaro-
M HEOOXOIMMYI0 TOYHOCTHh M3MEpPEHUS.

5.4. OTOOp ¥ TTOATOTOBKY MPOO6 I MexaHndecknx ucibltanuii mposoaat mo 'OCT 7564 monepek
HarpaBjeHUsl MpokaTtku, a mais ctaau Mapku 09X17H7HO — Bnosb HampaBieHUs] TTPOKATKU.

OT KaXI0ro KOHTPOJLHOTO JIMCTa OTOUPAIOT:

- I WCTIBITAHWS Ha pacTSKeHWE M OIpelesIeHUs IIepOXOBATOCTU TOBEPXHOCTH — II0 OTHOMY
obpasiy;

- JUISl OTpeesieHUs] yIapHOUW BSA3KOCTM M BEJIMUYMHBI 3epHAa — M0 ABa 0Opasiia.

5.5. UcnbiTaHue Ha pacTskeHue TMpu KoMHaTHoul Temriepatype npoBoadaT no 'OCT 1497, npu
noBbilieHHON Temmeparype — 1o 'OCT 9651 Ha KOpoTKuX oGpasLax.

(A3menennas penakmusi, W3m. Ne 2).

5.6. YaapHy10 BA3KOCTb OIPEAEISIIOT TOJIBKO JJist TUCTOB TommuHoi 11 MM u 6onee mo F'OCT 9454
Ha oOpasuax tuna I.

5.7. IllepoxoBaTOCTb MOBEPXHOCTU OMPEEsOT B cOOTBeTCTBUMU ¢ TpeboBaHusimu 'OCT 2789 npo-
¢unorpadpom-npodpunomerpom nmo I'OCT 19300 wnu cpaBHeHMEeM ¢ pabounMu OOpa3llaMMu.

(A3menennas penakmusi, W3m. Ne 2).

5.8. 3arpsi3HeHue CTajlu HeMeTaNIMYeCKMMU BKIoueHussMu nposepstoT no T'OCT 1778.

5.9. Benmmuuny 3epua onpenensiior mo 'OCT 5639.

5.10. McripiTanme ctaay Ha CKJIOHHOCTHh K MEXKPUCTAJUTUTHON Kopposun mposomar mo 'OCT 6032.

JIucTtel 6e3 TepMHUecKOl 00pabOTKU Ha CKIOHHOCTh K MEXKPUCTAJIMTHON KOPPO3MM HE IpOBe-
PSIIOT.

ITpy mosyyeHUM HEyAOBJIETBOPUTENbHBIX Pe3yJbTaTOB UCHbITaHUU mo MetomamM AMY u BY mno
COIJIACOBaHUIO M3TOTOBUTENSI C TMOTPeOUTEEM AOMYCKaeTCsl MPOBOAMTL MOBTOPHbIE HCIBITAHUSI COOT-
BETCTBEHHO IO MeToay B.
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Hcnertanne cramm mapok 03X23H6 n 03X22H6M?2 Ha CKIIOHHOCTH K MEXKPHCTa/UIMTHON KOPPO-
3umn nposoasdT mo merony AY cormacno 'OCT 6032.

Jlucter u3 craam mapku 03X22H6M2 KOHTpOIMPYIOT B 3aKaJ€HHOM COCTOSIHUM, a U3 CTaIM MapKu
03X23H6 — B cocTosTHUM 3aKajJKu M mocienyioirero ormycka rmpu 550 °C B teueHue 1 4.

(U3menennasa pemakmus, Msm. Ne 1, 2).

5.11. OTcyTcTBME B JMCTaX BHYTPEHHUX Ae(EKTOB, YKa3aHHbIX B II. 3.3, oOecreunBaeTcsl TeXHOJIO0-
rueil MpOM3BOACTBA CTAJM U JIMCTOB.

KoHTpoJb OCYIIECTBIISIIOT BU3yaJIbHO HA KPOMKaX JIMCTOB.

VibTpa3ByKOBOU KOHTPOJb BHYTPEHHUX Ae(PEKTOB MPOBOAST MO TPeOOBAHUIO TTOTPEOUTENST 110 HOP-
MaTUBHO-TexHMYeckKoi mokymeHTtaumu (HT/I).

(A3menennas penakmmsi, M3m. Ne 2).

5.12. JInst ucnibiTaHUSI MEXaHUUECKUX CBOMCTB M OTCYTCTBUM CKJIOHHOCTHU K MEXKPUCTAIUTHON KOP-
pO3UM JOMYyCKaeTCsl MPUMEHSITh CTaTUCTUYECKHE METOAbl KOHTPOJSI, YTBEPXKIEHHbIE B YCTAHOBJIECHHOM
MOPSIIKE.

5.13. Ompenenenne TBepaoctu mpooaat mo 'OCT 9012 Ha 3aroroBKax mIst U3TOTOBJICHUS 00pa3I0OB
Ha pacTsKeHue.

5.14. UcnbiTanue Ha u3rnd nposoaat no 'OCT 14019.

5.13, 5.14. (BBenennl gonojnuTenabno, M3m. Ne 2).

6. YITAKOBKA, MAPKNPOBKA, TPAHCITOPTUPOBAHUE N XPAHEHUE

6.1. YmakoBKa, MapKupoBKa, TpaHcroptupoBaHue u xpaHeHue — no 'OCT 7566.

(A3menennas penakmmsi, M3m. Ne 2).

6.2. (Mckmouen, Mam. Ne 2).

6.3. I1pu ynnakoBKe JIMCTOB B MAYKM KaxK1asl ITauyKa JOJKHA COCTOSITh U3 JIMCTOB OAHOM nmapTuu. Jlomyc-
KaeTCcsT YITaKOBBIBATh B OMHY ITAUKy JINCTBHI PA3HBIX MAPTUM, M3TOTOBJIEHHBIX M3 OMHOM IIaBKHM. B aTOoM
cllyyae MmapTuu JOJKHBI pa3aensaThes MpokKaankamu. Jlornyckaercs: 00BsI3Ka Mayek ropssuekaTaHbIX HETpaB-
JIEHBIX JINCTOB TTOMTEPEYHBIMA OOBA3KAMH B KOJTMYECTBE, PABHOM CYMMe TTPOIOIBHEIX M TTOTIEPEIHBIX OOBSI -
30K, nipeaycMoTpeHHbIX [OCT 7566. [1pn 3TOM He JOKHO OBITH CMEILEHMS JTMCTOB B MAYKU MPU TpaHC-
MMOPTUPOBAaHUU. BMeCcTO MapKHpOBKH BEPXHETO JIMCTA TIAYKK JOIYCKAETCSI HAHOCUTh MapKMPOBKY Ha Me-
TAINIMYECKYIO KapTy pasMmepoM He MeHee 200x290 MM, IIpOYHO IPUKPEIUIIEMYI0O HE MEHEee YeM B ABYX
MecTax K YITaKOBOYHOI JIEHTe Ha BepX IavKHu.

HTPH/IOKEHHUE. (Mckmoueno, N3m. Ne 1).
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NHO®OPMAIIMOHHBIE JTAHHBIE
1. PASBPABOTAH U BHECEH Munuctepcrsom 4epnoii metawryprun CCCP

2. YTBEPXKJIEH U BBEJIEH B JIEMCTBUE IloctanoBiennem TocynapcTBeHHOr0 KOMHTETA CTAHIAP-
ToB CoBera Munnctpos CCCP ot 21.07.77 Ne 1786

3. BBEJIEH BIIEPBBIE
4. Crangaprt nosHoctbio cootBercTByeT CT COB 6434—88

5. CCBILIOYHBIE HOPMATUBHO-TEXHUYECKUE JOKYMEHTbBI

O603Ha‘{uCHI/Ie HTA, na Homep myHKTa O603Ha‘{ue}me HTA, na HoMmep nyHKTa
KOTOPBII JaHa CChLIKA KOTOPBI JaHa CChLIKA

I'OCT 1497—84 5.5 I'OCT 12352—81 5.1

I'OCT 1778—70 43,58 I'OCT 12353—78 5.1

I'OCT 2789—73 5.7 I'OCT 12354—81 5.1

I'OCT 5632—72 3.2 I'OCT 12355—78 5.1

T'OCT 5639—82 5.9 I'OCT 12356—81 5.1

I'OCT 6032—2003 3.9, 43, 5.10 I'OCT 12357—84 5.1

T'OCT 6996—66 3.9 I'OCT 12358—2002 5.1

TI'OCT 7564—97 5.4 I'OCT 12359—99 5.1

TI'OCT 7565—81 4.3, 5.1 I'OCT 12360—82 5.1

I'OCT 7566—94 4.1.1, 44, 6.1, 6.3 TI'OCT 12361—2002 5.1

I'oCT 9012—59 5.13 I'OCT 12362—79 5.1

I'OCT 9454—78 3.9, 5.6 I'OCT 12363—79 5.1

I'OCT 9651—84 5.5 I'OCT 12364—84 5.1

I'OCT 12344—2003 5.1 I'OCT 12365—84 5.1

I'OCT 12345—2001 5.1 I'OCT 14019—2003 5.14

TI'OCT 12346—78 5.1 TI'OCT 19300—86 5.7

I'OCT 12347—77 5.1 I'OCT 19903—74 2.2,23,53
I'OCT 12348—78 5.1 I'OoCT 19904—90 2.2,23,53
I'OCT 12349—83 5.1 I'OCT 20072—74 3.2

I'OCT 12350—78 5.1 I'OCT 28473—90 5.1

I'OCT 12351—2003 5.1

6. OrpannyeHne CpPoKa JIeiACTBHA CHATO MO MPoTOKOaAy Ne 3—93 MeXrocyaapcTBEHHOTO COBETA IO CTaH-

Japrusanui, Metpojornd U cepruukamun (MYC 5-6—93)

7. T3JAHUE (nosiops 2009 r.) ¢ Vismenenusamu Ne 1, 2, 3, yrBepxaeHHsIMA B Hosiope 1987 r., mione

1988 r., okTra0pe 1989 r. (MYC 2—88, 1188, 2—90)

Penakrtop H.B. Taranosa
Texnuueckuii penakrop H.C. Ipuwanosa
Koppexrop E./. JyavHesa
KommbiotepHas Bepctka JI.A. Kpyeosoii
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