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HarpaeneHHocms  VIHOpMaLMOHHbIE TeXHONOrMY 06paboTku METANNOB AasneHnem
(npocpuns).
Kagpedpa. TexHonorun dopmoobpasosBaHus v xynoxecTeeHHas obpaborka marepuanos
@akynsmem: TexHOnorms MawmnMHOCTPOEHUS
I - 1
IKsanugpurayus. 6akaiaep ! 00 Havana nodzomoeku (o y4e6HomMy nnaHy) 2023
{®@opma oby4eHus: 3aciHas opma Ob6pazosamernibHbll cmaHdapm (PIOC) Ne 727 ot 09.08.2021
{Cpox nany4yeHus obpasosaHus. 4 2. 6 m.
Kod O6riacmu npogoeccuoHansHol desmensHocmu U (unu) Cdeps! MpogheccuoHansHol desmetsHocmu. [pogeccuoHanbHbIe cmaHdapmsi
4 CKBOSHBIE B! MPOSECCUOHANBHOM AEATENBHOCTYW B MPOMBILNEHHOCTY
40.074 CNEUMANNCT 1O BHEAPEHWO HOBOW TEXHWKM 1 TEXHONOMMIA KY3HEYHO-WTAMMNOBOYHOMO NPOV3BOACTBA
Tunel 3a0a4 npogeccuoHansHol desmensHocmu COIJIACOBAHO
NPOEKTHO-KOHCTPYKTOPCKMiA
NPOU3BOACTBEHHO-TEXHONOMMYECKMI HauanbHuk YT 7 Hocauee C.B./
HayHHO—MC(‘JleAOBaTeHbCKMﬁ
[JexaH / Bosyerko C.B./
Mpeacepatens HMC no YrH (C) / Tamapkur M.A./

3aB. kaceapom 2 -~/ Yymayenko I.B./



MnaH YyebHbii nnaH 6akanaspuata 'zB150301_1-23.plx', kog HanpaBneHns 15.03.01, HanpaBneHHOCTb (Npodunb) : IHopMaLUoHHbIE TEXHONOMMK 06paboTkM MeTannoB AaBneHeM, rog Havana no

Kypc 1 Kypc 2
@opms npow. aT. se. Vroro akan.acos = e e = e ey
s [Baer xcnep lHacos 8 3kcriep | Mo | Kok, Kowr | 3e. va Kokt [®opus Kowt |Gopusi| s.e. Ha KoHT |dopusl K
Wngexc Hauvenosanme e | 32ver [oeT k| ke Kourp.| pre | 0P| acr [19708 ey | poe. | P | VK| g | gmes [Mroro| ne | nes | mp | kep | 13| co | uke | CO8 ISR roro | nex | a6 | mp | Kkep | 13| cp | uke | o8 (SRR S5 R uroro | stex | nas | Mp | kep | 13| cp | ukp | S ORI wroro | slex | flab | Mp | KCP | 13| CP | MK | o
Brok 1 (Moayn) 207 | 207 7780 | 7780 | 978.3 [6801.7] 293 51 [1026] 32 | 16 | 48 | 20 %08 | 2 810 [ 44 | 16 | 50 | 18 [ 2 [e783] 17 56 |1172] 34 | 12 | 34 [ 37 1053 ] 2 172 26 | 24 | 34 [ 41 1041.8] 5.2
wacte 129 | 129 4972 | 4972 | 612.1 [4359.9] 12.1 51 [1026] 32 | 16 | 48 | 20 908 | 2 810 | 44 | 16 | 50 | 18 | 2 [e783] 17 56 |1172] 34 | 12 | 34 | 37 053] 2 172 26 | 24 | 34 [ 4 1041.8] 5.2
51.0.01 [ounocodus 2 2 3 3 | 36 | 108 | 108 [ 213 | 867 | 03 3 108 | 8 8 | s 867 | 03 x
1.0.02 icTopus Poccuu 11 1 4 4 | 36 | 144 | 144 | 585 | 855 | 05 4 72 | s 16 | 1 468 | 02 x | 72 | 16 6 | 1 387 | 03 *
51.0.03 |nenosas kommykvkaus 1 1 2 2 |36 | 2 | 22 | 62 | 658 02 2 2 | 2 2 | 2 658 | 02 3
61.0.04 s 1 1 4 4 |36 [ 144 | 144 [ 202 [1238] 02 4 w4 [ 8 [ 8 4 1238] 02 3
61.0.05 [ouamecka kynrypa n cnopr 1 2 2 [36 [ 72| 72 [102] e8] 02 2 2 | 2 6 | 2 618 | 02 3
61.0.06 [Bbicuas varevaruka 11 11 10 [ 10 [ 36 | 360 [ 360 | 446 | 3154 [ 06 0 [180] 8 10 [ 4 157.7] 03 x [180 | 8 10 | 4 1577] 03 *
61.0.07 [Mioxenepas u koMnbioTepHas rpaguka 11 1 6 6 | 36 | 216 | 216 | 264 | 1896 | 04 6 w8 | 2 | a4 | 4|3 948 | 02 o [18]| 2 [ 4| a3 948 | 02 o«
61.0.08 “ 1|1 11 7 7 |36 [ 252 | 252 [ 205 [2315] o5 7 2 [ 2 [ 4 4 1158] 02 w 126 | 2 [ 4 4 1157] 03 x
61.0.09 CHOBbI BOEHHO/i MOArOTOBKN 1 3 3 | 36 | 108 | 108 [ 172 | 908 | 02 3 108 [ 6 8 | 1 | 2 [o0s8] 02 o
b1.0.10 lovanka 2 1 12 8 8 | 36 [ 288 | 288 | 585 2205 o5 4 [ 8 [ 8|8 s 1148 02 o« 4 [ 8 [ 8|8 s 1147 03 x
1011 [Npasa uenosexa 2 2 3 3 [ 36 [ 108 | 108 [ 72 [1008] 02 3 08 | 2 2 | 3 1008 02 x
bL.0.12 [Texsnseckas wexarma 2 2 5 5 | 36 | 180 [ 180 [ 123 [1677 [ 03 5 180 | 4 4 | 4 1677 03 x
b1.0.13 2 2 4 4 [ 36 [ 144 | 144 [ 33 [1307] 03 4 ZIEEE 5 1307 03 or
bL.0.14 CHOBI Hay HbiX HCCOBaHMA 2 2 3 3 [ 36 [ 108 | 108 [ 82 [ 998 | 02 3 08 | 2 2 | 4 998 | 02 x
bLO.15 OUANLHO-NCAXOOTECKA IAKTUYM 2 2 3 3 3 | 108 | 108 | 102 | 978 | 02 3 108 | 2 4 4 978 | 02
INUIHOCTHOTO pOCTa M CaMopasBuTHs!
61.0.16 IMepconansHit UMARX 1 KapsepHt MeHeRXMEHT 2 2 3 3 |36 | 108 | 108 | 102 | 978 | 02 3 108 | 2 4 | a 978 | 02
61.0.17 Prexporexika u nexrporika 2 2 4 4 |36 [ 144 | 194 [ 173 [1267] 03 4 e[ 4 [ a|a]s 1267 [ 03
61.0.18 [Conporuanesve Marepuanos 2 2 4 4 |36 [ 144 | 19a [ 173 [1267] 03 4 e[ 4 [ a|a]s 1267 [ 03
61.0.19 [besonacrocts xusHeaesrenbHoc 2 2 3 3 [ 36 [ 108 | 108 [ 173 [ 907 [ 03 3 w8 | 4 | 4| a5 907 | 03
61.0.20 |nerany awns u ocos KorcTpyHposaHus 2 2 5 5 | 36 | 180 | 180 | 203 [1s07 | 33 5 180 [ 4 [ 4|45 1597] 33
b1.0.21 IeXaHMK@ XUAKOCTH U rasa 2 2 3 3 [ 36 [ 108 | 108 [ 142 [ 938 [ 02 3 w8 | 2 [ 4 [ a4 938 | 02
1.0.22 [Npomsiunestias skonorus 3 3 3 3 [ 36 [ 108 | 108 [ 142 [ 038 [ 02
61.0.23 Jockoss! Textonorum MawmHocTpoes 3 3 3 3 [ 36 [ 108 | 108 [ 102 [ 078 ] 02
k1024 Broromika npeanpusTis u Texwonoruueckoe 4 4 5 s | 36 | 1s0 | 180 | 212 | 1588 | o2
1.0.25 Mcrenble MeTob uccnenoBaHyst 4 3 3 | 36 | 108 | 108 [ 342 | 738 | 02
61.0.26 MocTpanHbili s3bik 1 1 4 4 144 | 144 | 63 |1377 03 4 144 6 137.7] 03 3K
61.0.26.01 [MocTpaei sabik (anrwiici) 1 1 4 4 | 36 | 144 | 144 | 63 [1377 ] 03 4 144 6 1377] 03 x
61.0.26.02 i s3biK i 1 1 4 4 [ 36 [144 | 144 [ 63 [1377] 03 4 144 6 1377] 03 x
1.0.26.03 [MocTpani sabik (Heveukii) 1 1 4 4 | 36 | 144 | 144 [ 63 [1377] 03 4 144 6 137.7] 03 x
IMHoCTRaHH A3biK (PYCCIOH 361K KaK
61.0.26.04 ot 1 1 4 4 |36 | 144 | 194 | 63 [1377] 03 4 144 6 137.7] 03 x
b1.0.27 |ocHosbi npoexTHoii esTensHocTn 1 3 3 108 [ 108 | 42 [1038] 02 3 108 a 1038 0.2
61.0.28 laucunnnumb (Mopynu) no uiGopy 8 (AB.8) 2 3 3 108 | 108 | 102 | 97.8 | 02 3 08 | 2 4| a 97.8 | 02 3
61.0.28.01 [Texsonoruueckoe npeanpurummarenscreo 2 3 3 [ 36 [ 108 | 108 [ 102 [ 078 [ 02 3 108 | 2 4 | 4 978 | 02 B
61.0.28.02 [Couvansoe npeanpusnmaTenscreo 2 3 3 | 36 [ 108 | 108 [ 102 [ o78] 02 3 108 | 2 4 | 4 978 | 02 B
61.0.29 ‘;ﬁ::‘:"“ KYNLTYPa W CMOpT (CopTHBHbIE 22 328 | 328 | 12.2 3158 0.2 164 2 a 158 s | 164 2 a 157.8| 0.2
61.0.29.01 65 uameckas noAroToBKa 2 328 | 328 | 122 [ 3158 ] 02 164 2 | 4 158 s | 164 2 | 4 1578 02
61.0.29.02 (Cneumansas mepuuuHcas rpynna 2 328 | 328 | 122 [ 3158 ] 02 164 2 | 4 158 s | 164 2 | 4 1578] 02
61.0.30 |Aucunnnums (Mopynu) no riGopy 9 (AB.9) 2 3 3 108 | 108 | 112 | 968 | 02 3 108 | 4 4|3 9.8 | 0.2 3
61.0.30.01 [octosst asaumozamensemoci 2 3 3 [ 36 [ 108 | 108 [ 112 [ 968 [ 02 3 108 | 4 4 | 3 9.8 | 02 3
61.0.30.02 , " 2 3 3 |36 | 108 | 108 | 512 | 568 | 02 3 108 | 16 2|3 568 | 02 3
61.0.31 |lAucunnnumb: (Mopynu) no BriGopy 5 (AB.5) 2 2 3 3 108 | 108 | 17.2 | 90.8 | 02 3 08| 4 | 4| a|s 908 | 0.2
61.0.31.01 [TexHonorueckwe npoLecc & MauMHOCTpORHN 2 2 3 3 | 36 | 108 | 108 [ 172 | %08 | 02 3 08| 4 | 4|45 %08 | 02
61.031.02 [Textionorueckwe npouecce & opaciu 2 2 3 3 | 36 | 108 | 108 [ 172 | 908 | 02 3 w8 | 4 [ 4|4 9038 | 02
61.0.32 laucunnnumb (Mopysu) no biGopy 6 (AB.6) 3 3 4 4 144 | 144 | 122 |1318] 02
1.0.32.01 [N nureinibix uexos 3 3 4 4 | 36 | 194 | 144 | 122 [1318 ] 02
61.0.32.02 [Harpes u arpesarenshbie ycrpoiicrea 3 3 4 4 [ 36 [ 144 | 144 [ 122 [1318] 02
61.0.32.03 ICTOHUKM NIUTaHIS A5 CBADKN 3 3 4 4 | 36 | 194 | 144 | 122 [1318] 02
b1.0.33 no ebiGopy 51.8.48.1 a a 4 a 144 | 144 | 212 [1228] 02
61.0.33.01 [cAMP & nurelinom nponzeoacree 4 4 4 4 [ 36 [ 144 | 144 [ 212 [1228] 02
61.0.33.02 [ABTOMATUSUPOBaHME NpOEKTUPOBaHiE: 4 4 4 4 36 | 144 | 144 | 172 | 1268 | 02
[rextuuecki obbeTon
61.0.33.03 INpoexTuposanute PTK CBapO4HOrD NpOU3B0ACTE 4 4 4 4 | 36 | 144 | 144 | 202 | 1228 02
61034 Jocsosst pocuiickoii rocyaapcTsentocT 1 1 2 2 [ 36| 2 | 722 [ 62 [658] 02 2 2| 2 4 658 | 02 oK
Macr, i 78 | 78 2808 | 2808 | 366.2 [2441.8] 17.2
1801 [Feopns o6pasiorin merannos aaenenvien 3 3 6 6 | 36 | 216 | 216 | 313 1847 | 23
b1.8.02 [Texsionorvs nucrosoit wramnosk 3 3 6 6 | 36 | 216 | 216 | 323 [1837] 33
1.5.03 [Texvonorvs koskw n oGbemmoit wramnoaw 3 3 6 6 | 36 [ 216 | 216 | 283 [187.7] 33
I61.8.04 paroTOBUTENbHEIE NPOUIBOACTED B 3 3 4 4 36 | 144 | 144 | 173 | 1267 | 03
rawwocTpoesun
61.8.05 [Kyaweso-umamnosouroe oGopyaosanve 4 4 7 7 |36 [ 252 | 252 [ 383 [2137] 33
61.8.06 JocHoss! rpacpusieckoro Mogenuposatus 3 3 5 5 [ 36 [ 180 | 180 [ 212 [1s88] 02
Iheromanuaposantioe npoexTuposanie
61.8.07 [ e mchbrr 3 3 5 5 | 3 | 180 | 180 | 253 [1547| 03
61.8.08 [AETOMRTH33LUR Ky3HeAHo-uTaMoB0NHOO 4 4 6 6 | 36 | 216 | 216 | 233 | 1927 | 03
51.8.09 JOcHoBbl puaiko-xumn cnasos 3 3 3 3 [ 36 [ 108 | 108 [ 122 [ 958 [ 02
[MaTevamuieckoe MogenMposaHMe npeaenbHbX
b1.8.10 o rsommore rena 3 3 3 3 |36 | 108 | 108 | 122 | 958 | 02
b18.11 no sbiGopy 51.8.718.2 3 3 4 a 144 | 144 | 17.2 [1268] 02
- [MaTevamseckoe Monenuposate Texiieckix R 3 a s | 36 | 144 | 144 | 172 | 1268 | o2
lobrexros
B1.B.11.02 [Naparerpuseckoe komnbioepHoe 3 3 4 4 36 | 144 | 144 | 172 | 1268 | 02
oeKTHpoBaHie
bL8.12 |laucunnnuns no siGopy 51.8.18.3 3 3 3 3 108 | 108 | 12.2 | 958 | 02
I61.8.12.01 [EreLmantHLie Texsanorus oGpaGoTis MeTannos 3 3 3 3 36 | 108 | 108 | 122 | 958 | 02
lnaeneruem
b1.8.12.02 (onoaHas: ofbenHas wraMnoska 3 3 3 3 [ 36 [ 108 | 108 [ 122 [ 958 [ 02
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Kypc 3 Kypc 4 Kypc 5 3aKpen|
- Cewmectp 5 Cemectp 6 - Cemectp 7 Cemectp 8 - Cemectp 9 Cemectp 10 nexan

“OHT |dopmsi| 3e. Ha
sons [KkoTp. | Kypce

KoHT [®opmei

KonT [@opwsi| 3. Ha KoHT [@opmi
Wroro | Mek | Ma6 | mp | KeP | 13 | P | MKkp o

Ko |®ops Kout [@opmsi| 3e. Ha KonT |dopsi
Wroro | flek | Mla6 | Mp | KCP | 13 | CP | MKP roro | Nex | na6 | Mp | KCP | 13 | P | MKkP e o [y

wroro | flex | s1a6 | Mp | KeP | 13| cp | wke | R O i e s pons | konrp. | 100 | ek | N6 | Mo | kep | 13| cP | ukp Wroro | Nlex | Nla6 | Mp [ keP | 13 | P | ukp Koa

55 [1144] 68 | 22 [ 34 | 32 981.3| 6.7 836 | 2 [ 14 | 36 | 27 752.6| 4.4 45 |1108| 80 | 10 | 64 | 27 922.6| 4.4 512 10 | 20 [ 15 464.1| 2.9
10 148 | 8 2 2 4 131.8| 0.2 212 | 2 2 8 8 1916 0.4 12 432 28 | 4 |32 |12 355.4| 0.6

3 4 4 104 2 4 4 938 | 02 3K 18
3 108 | 2 4 4 97.8 | 02 3K 31

5 180 | 8 8 5 1588 | 0.2 E 37

126
126
126

4 144 | 4 2 2 4 1318 0.2 E™

4 144 | 4 2 2 4 1318 02 3K L
4 144 | 4 2 2 4 1318 02 3K L
4 144 | 4 2 2 4 1318] 02 3K =
4 144 | 4 a 8 5 1228 0.2 3K
4 144 | 4 4 8 5 1228 02 3« !

4 144 | 4 4 4 5 1268 02 3« !

4 144 | 4 4 8 5 1228 02 E "

45 99 | 60 20 32 28 849.5| 6.5 624 12 28 19 561 4 33 676 | 52 6 32 15 567.2| 3.8 512 10 20 15 464.1| 2.9
6 26 | 8 8 8 5 1847 | 23 ap 1
6 8 8 208 4 2| s 1837 | 33 an 1
6 26 | 8 4 8 5 1877 | 33 an 1

4 144 | 4 8 5 1267 03 ES 1

7 252 | 8 6 6 | 5 2137 | 33 an 1
5 180 | 8 8 5 1588 | 02 oK 1

6 8 8 208 10 5 1927 03 EY 1

3 108 [ 4 4 4 958 | 02 3K 1

4 4 a 140 8 5 126.8| 0.2 3K

4 4 4 140 8 5 1268 02 E B

4 4 4 140 8 5 1268 02 E B

3 4 a 104 4 a 95.8 [ 0.2 3K
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- - @opms npow. aT. - Uroro akan vacos - -
[Baer lHacos 8 3kcriep | Mo | Kok, e v se v K
Wngexc Hauvenosanme Pl I coe oy | e | | e e ke ke s we | o
bL8.13 [aucumnnumbi no eviGopy 51.8.048.4 180 | 180 | 31.3 [148.7 ] 23
I61.8.13.01 CHOBL! MOJIenMPOBaHHS MpOLIECCOB 0GpaCoTKM 36 | 180 | 180 | 313 | 1487 | 23
lnaenerem
k113,02 raunonsoe monenuposaue obvexros 3 | 180 | 180 | 313 | 1487 | 23
b1.B.14 [ancunnnmmb: no esi6opy 61.8.08.5 216 | 216 | 213 [1947 03
1.8.14.01 ripasnenve aecteon obmextos 36 | 216 | 216 | 203 | 1947 | 03
lonmumuzaLs TexHonorMeckyX npoLeccos
61.8.14.02 bpabor naaremen 36 | 216 | 216 | 213 [ 1947 | 03
b1.8.15 1o suiGopy 61.8.AB.6 180 | 180 | 21.2 [1588] 02
61.8.15.01 i 3 | 180 | 180 | 212 [ 1588 | 02
bL8.15.02 ;E:;‘q‘:"::z:::i o Ky3HesHo- 3 | 180 | 180 | 212 | 1588 | 02
bLB.16 no ebiGopy 1.8.18.7 144 | 144 | 213 [1227] 03
BLB.16.01 [lpoeKripoBaie yacTkos KyaHetHo- 3 | 144 | 144 | 213 | 1227 | 03
JuTamnosoHoro npoussoncTea
b1.8.16.02 [[exsiuectoe obecnedeniue kyaneHo- 3 | 144 | 144 | 213 1227 | 03
JuTamnosotiHoro npoussoacTea
Brok 2.Mpaktnka 864 864 0.8 |863.2| 0.8 6 0.2 6 0.2
O6ssatensHan uacts 648 | 648 | 06 |647.4| 06 6 02 6 02
2.0.01 uebHan npakTuka 1 216 | 216 | 02 [2158] 02 3 02
62.0.01.01(y) npaKTHka 1 36 [ 216 | 216 | 02 [2158] 02 3 02
b2.0.02 [Nponssoncraennan npaktuka 23 432 | 432 [ 04 [4316] 04 3 02
62.0.02.01(M) I:::"’:g”‘*“‘"" (NpoeKTHo-TexHonorueckas) 2 36 | 216 | 216 | 02 |2158| 02 6 0.2
[Mpakcuka no nonywerutio npocpeccuonansb
[2.0.02.02()  |ymexwit u onsira npochecchomansHoit 3 6 6 | 36 | 216 | 216 | 02 [2158| 02
lpesenstoctu
Macts, 6 6 216 | 216 [ 02 [2158] 02
l62.8.01 [ponasoncraennas npakrna 5 | 6 6 216 | 216 | 02 |2158| 0.2
I 5 | 6 6 | 36 [ 216 | 216 | 02 [2158] 02
[Bnok 3.rocyn: wrorosas arrecrauus 9 9 324 | 324 | 025 [323.75] 0.25
I63.01 lOArOTOBKA K MPOLIGAYDE 3alLTL 1 3aLIUTa 9 9 36 | 324 | 324 | 025 |323.75| 0.25
MY CKHOT KEANMHKLIMOHHOt PABOTEI
oA, 432 | 432 | 348 [397.2] 08 6 02 02 6 02
loTa.01 CHOBI HPBBCTBRHHOCTI 36 [ 72 | 2 | 42 [e78 | 02 2 02
lota.02 [Pycoxuit szbik Kak uocTpanHbit 36 | 216 | 216 | 244 | 1916 | 04 3 02
ota.03 [MocTpanHit sabic 36 | 144 | 144 | 62 [1378] 02 4 02
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Kypc 3 Kypc 4 Kypc 5 3aKpen|
- Cewmectp 5 Cemectp 6 - Cemectp 7 Cemectp 8 - Cemectp 9 Cemectp 10 nexan
OHT |@opmuif 3. Ha KowT |@opsi Kowt [@opmei| 3e. Ha Kout | @opei Kout |Gopme| 3. Ha Ko |@opms Kokt |@opmel
ons |vomp,| qpce | Mmore| Nex | sia6 | mp | kep | 13| e | mke | LR oo | ek | nla6 | mp | kep | 13| cp | mke | R S0 Juroro | slex | a6 | Mp | KkeP | 13| cp | ke | (O KO uroro | Slex | a6 | mp | kep | 13| cp fwke | (o0 ORI BE R roro | ek | nia6 | mp | kep | 13| e | uke | oS L Mroro | ek | na6 | mp | kep | 13| cp | uke | oS LCET Kon
5 2 | 12 168 12| s 1487 23 p
5 2| 12 168 2| s 1487 23 E) 1
5 2| 12 168 2| s 1487 23 E 1
6 26 | 8 8 | 5 1947| 03 %
6 26 | 8 8 5 1947 | 03 B 1
6 26 | 8 8 5 1947 | 03 K 1
5 180 | 8 8 | 5 158.8( 0.2 3k
5 180 | 8 8 5 1588 | 02 B 1
5 180 | 8 8 5 1588 | 02 ax 1
4 8 8 136 8 | s 1227 03 x
4 8 8 136 8 5 1227 03 E 1
4 8 8 136 8 5 1227 03 E 1
6 216 2158 0.2 6 216 215.8| 0.2
6 216 2158( 0.2
1
° 6 216 215.8( 0.2 °
o 1
6 216 2158 0.2 o 1
6 216 215.8| 0.2
6 216 215.8( 0.2 °
6 216 2158 | 0.2 o 1
9 324 323.75] 0.25
9 324 32375 0.25 H 1
76
3K 39
126




