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HanpasneHHocms  [lopollkoBas METaNIypryis U KOMMNO3ULMOHHbIE MaTepuansl

(npogburp):

Kagbedpa: MatepuanoBeneHve u TexHONOrMm MeTannos

®akynbmem: TexHonorMs MalnHOCTPOEHHS
|Keanu¢)UKauu,q: bakanasp 00 Havana nod2omosku (Mo y4e6HOMy nnaHy) 2024

®opma obyqeHusi: 3aoyHas hopma O6pasosamerbHbili cmaHdapm (OrOC) Ne 702 ot 02.06.2020

Cpok nonyyeHusi obpasosaHusi: 4 2. 6 m.

Koo Ob6nacmu npogpeccuoHansHol dessmenbHocmu u (unu) cghepbi npogheccuoHanbHol esmenbHocmu. [NpogheccuoHarnbHbie cmaHOapmbl
26 XUMUYECKOE, XUMUKO-TEXHOSOMMYECKOE MPOM3BOACTBO
26.003 CMNELMANUCT MO NPOEKTUPOBAHWIO M3AENMIA N3 HAHOCTPYKTYPUPOBAHHBIX KOMMO3NLIMOHHBIX MATEPVAIOB
26.006 CMNELMANUCT MO PA3PABOTKE HAHOCTPYKTYPVPOBAHHbIX KOMMO3ULIMOHHBLIX MATEPVATIOB

Tunbi 3aday npogheccuoHansHol dessmebHocmu COI'JIACOBAHO

TEXHOMOrMYECKHI

OpraHn3aLMOHHO-YNPaBIeHYecKui HauanbHuk YT / Hocayves C.B./

[ekaH / Yaasa M.M./
MNpeacepatens HMC no YIH(C) / Kyapskos O.B./

3aB. kadeapoi / Eropos M.C./



MnaH YyebHbii nnaH 6akanaspuata 'zb220302_1-24.plx', kog HanpasneHus 22.03.02, HanpaeneHHOCTb (Npodune) : MopoLukoBas MeTannyprus 1 KOMNO3WLMOHHbIE MaTepuarnsl, rof Hayana noAaroToE

@opmsi mpow. arT. se Uroro akan vacos Kype ! fpe?
PHL oM. aTT- : = B Cemectp L Cemecp 2 B Cemecrp 3 Cemecp 4
Cuurars 8 £ [3aver ¢ cnep [Macos 8 Skcnep | Mo | Konr. Konr | 3e. va KoHT | @opsi Korr [dopusi| s.e. va Kout | @opmsi K
sl e Hanmerosanme von [3er o k| ke (ko | TP oar [7028 SR T8 | O e | ke | (O | 35 [ vroro | e | na6 | mp | ke | 13| e | wke | O SO uroro | nec | Mlas | M | Kkep | 13| cp | ke | Lo ITOPR SO RE roro | e | na6 | mp | ke | T3 | e | uke | (O (SO wroro | nec | Mas | mp | Kep | T3 | cp | ke |
Brok 1 (Monynn) 207 [ 207 7780 | 7780 | 806.3 [6973.7] 263 55 [1080] 24 | 6 | 46 | 14 | 2 [o858| 22 900 [ 36 [ 10 [ 34 | 16 8024 16 56 [1208] 30 | 16 | 28 | 29 103] 2 1136 28 [ 20 | 22 | 31 1029] 6
wacts 122 [ 122 4720 | 4720 | 444.6 [42754] 86 55 (1080 24 | 6 | 46 | 14 | 2 |9858| 22 900 [ 36 [ 10 [ 34 | 16 8024 1.6 39 [1208] 30 | 16 [ 28 [ 20 103] 2 524 [ 12 [ 8 [ 10 | 15 a8 | 1
+  [proot ounocodu 2 2 3 3 [ 36 [ 108 | 108 [ 103 [ 077 [ 03 3 108 [ 4 4 | 2 977 | 03 o
+  [proo cropus Poccun 1| u [ 4 4 [ 36 | 144 [ 144 | 585 [ 855 | 05 4 n [ 8 6 | 1 468 | 02 x [ 72 [ 16 6 | 1 387 | 03 x
+ 1003 s3biK 1 1 4 4 144 | 144 | 63 [137.7] 03 4 144 6 137.7] 03 3K
+  [PLO.03.01  [AHoctpanssii sabik (anrnwiickuit) 1 1 4 4 [ 36 | 144 [ 144 | 63 [1377] 03 4 144 6 1377] 03 *
- [pr0.03.02 Jumoctpanmi sabik (opanuyscui) 1 1 4 4 [ 36 | 144 [ 144 | 63 [1377] 03 4 144 6 1377] 03 *
- [p10.03.03 [umoctpanmei sabic (wemeunit) 1 1 4 4 [ 36 | 144 [ 14 | 63 [1377] 03 4 144 6 1377] 03 *
- |pLoozos  [/HocTPaNHUI sk (pycct ssuik ka 1 1 4 4 3 | 144 | 144 | 63 1377 | 03 4 144 6 1377 03 x
IvocTpanhbin)
+ 1004 fowanseckas kynstypa n cnopr 1 2 2 [36 [ 72 | 2 [102 [ e8| 02 2 2 | 2 6 | 2 618 | 02 3
+  [proos nenosan kommywcauns 1 1 2 2 [36 [ 72 | 2 [ 42 [e78 ] 02 2 2 [ 2 2 67.8 | 02 36
+  Jproos [Npasa wenosexa 1 1 3 3 [ 36 [ 108 | 108 [ 122 [ 958 [ 02 3 108 [ 4 4 |4 958 | 02 x
+  pLoo7 YirbopmaTHia 1 nHboptaLoHo- 1 1| o3 3 | 3 | 108 | 108 | 83 | %07 | 03 3 s | 2| 4 2 997 | 03 a*
- IoMMyHAKALIMOHHbIE TeXHONOT M
+ 1008 [Buicuas waremaruka 1 1 11 [ 10 [ 10 [ 36 [ 360 [ 360 [ 265 [3335] 05 10 |18 ] 4 6 | 3 1668 02 ok [180 | 4 [EE 1667 03 *
+ 1009 ixenepas u komnbloTephas paguka 11 1| 6 6 | 36 [ 216 | 216 | 184 [ 1976 04 3 ws [ 2 [ 2|23 988 | 02 o [18] 2 [ 2 [ 2] 988 | 02 o
+  [pro10 s 1 1 5 5 | 36 [ 180 | 180 [ 112 [1688] 02 5 180 [ 4 | 4 3 1688 02 x
+  [proat fowanseckan xumms 2 2 5 5 | 36 [ 180 | 180 [ 113 [1687] 03 5 180 [ 4 [ 4 3 1687] 03 o
+ Loz fovana 2 1 12 [ 10 [ 10 [ 36 [ 360 [ 360 | 285 [3315] 05 5 w0 [ 4 [ 4 |42 1658 02 o« 5 w0 [ 4 [ 4 | 4|2 165.7] 03 o
+  [proa3 Prexrpotextunia u anextponika 2 2 4 4 [ 36 | 144 [ 144 | 13 [1327] 03 4 PIEEE 3 1327] 03
+  [pLoa4 [BesonacHocts xuswenesenHocTn 2 2 3 3 [ 36 [ 108 | 108 [163 [ 917 [ 03 3 w8 [ 4 [ 4 | 4|4 917 | 03
+  [pLo1s [Mpovsiwnentan sxonorus 2 2 3 3 |36 [ 108 | 108 [ 162 [ 918 [ 02 3 w8 [ 4 [ 4 | 4| 4 918 | 02 ax
+ 1016 [ocHoet: soemmoit noarotoekut 1 3 3 [ 36 [108 | 108 [ 72 [1008] 02 3 108 | 2 2 | 1 [ 2 [wo8] 02 o
+  [pLoaz [Meroast Haysoro uccnesosarus 2 2 3 3 |36 [108 | 108 [ 122 [ 958 [ 02 3 108 | 4 4 | 4 958 | 02 ax
+ 1018 [Texvonornaeckoe npeanputmarenscrao 2 2 3 3 [ 36 [ 108 | 108 [ 122 [ 958 [ 02 3 108 | 4 4 | 4 9.8 | 02
+ 6019 IMerponorus, cranaaprusauus u ceprudikaLs 2 2 3 3 | 36 | 108 | 108 | 122 [ 958 | 02 3 108 | 4 4| 4 958 | 02 x
+ 1020 [Meremxvent kavectea & merannyprim 3 3 3 3 [ 36 [ 108 | 108 [ 122 [ 958 [ 02
[ocHoB: nemoameHoi kynsTypel 1
+ Lozt Detoronarmtian: o 2 2 3 3 |3 | 108 | 108 | 62 [1008] 02 3 108 | 2 2 | 2 1018 02 x
+  [proz2 [ocHose: npoeHoii nesensocTi 1 1 3 3 [ 36 [ 108 | 108 [ 42 [1038] 02 3 108 4 1038] 02 oK
+  [pL023 (MoyAw) no BbIGopY 1 1 3 3 108 [ 108 | 62 [1018] 02 3 108 [ 2 2 | 2 1018 0.2 3K
+  [51.0.23.01 _[cwonorus koMawawoii pabotsi 1 nuaepctea 1 1 3 3 [ 36 [ 108 | 108 [ 62 [1018] 02 3 108 [ 2 2 | 2 1018] 02 x
- [p1.023.02  [lepconanssii uMARX 1 KapsepHbii MeHeAXMEHT 1 1 3 3 | 36 | 108 | 108 | 62 [1008] 02 3 108 | 2 2 | 2 1018 02 x
+  [prLo24 prektusHie AucuMnauHLl (MoRynH) no 2 328 | 328 | 12.2 3158 0.2 164 2 | a 158 164 2 | 4 157.8| 0.2
[usnueckoii kynsType u cnopry
+  [p1.0.24.01  [06uas dmaeckan nogrotoska 2 328 | 328 | 122 [ 3158 02 164 2 | 4 158 164 2 | 4 1578] 02
- 102402 |cnewanshan meanunmcias rpynna 2 328 | 328 | 122 [ 3158 02 164 2 | 4 158 164 2 | 4 1578] 02
+ 1025 [Marepuanosenenvie. TkM 3 3 33 [ o 9 [ 36 [ 324 | 324 [ 325 [2015 ] 05
[Merannyprieckwe Texsonorym (Ocwoas
+  [Lo26 T o6paBom meToO) Ez] E 8 | 36 | 288 | 288 | 326 [ 2554 | 06
+ Loz [Merannyprieckas rennorexsuka EHEE 33 | 8 8 | 36 [ 288 | 288 [ 245 [2635] 05
INpucnapsas mexaria (Conporuenerme
+ 1028 hioreonanos) 2 2 4 4 | 3 | 194 | 144 | 163 | 1277 | 03 4 | 4 | 4 | 4|4 1277 03 *
+ 1029 [ocsose: poccuiickoii rocynapcrsemoci 1 1 2 2 [ 36 [ 72| 2 [ 42 [e78] 02 2 2 | 2 2 678 | 02 o
[Macrs, y 85 85 3060 | 3060 | 361.7 [2698.3| 17.7 17 612 16 12 12 16 551 5
W AedpercTH! KpHC
+  [pLBot oo 2 2 5 5 | 36 | 180 | 180 | 163 [ 1637 | 23 5 18 | 4 | 6 4 1637 23
+ LBz [Hepaspywaioume meTons! KoHTPONS MaTEpHANOB 2 2 4 4 |36 | 144 | 144 | 142 | 1298 | 02 4 14 | 4 6 | 4 1298 02
+ 1803 [Teopus crpoenws warepnanos 2 2 5 5 | 36 [ 180 | 180 [ 163 [1637] 23 5 180 [ 4 6 | 4 1637] 23
+  [pLBO4 gfp‘:x’”““""e METORL! MOAENHPOBIHHS & 2 2 3 3 | 36 | 108 | 108 | 142 [ 938 | 02 3 ws | 4 | 6 4 938 | 02
+  [pLBoS [Npoueccet nopowkosoi merannyprim 3 3 4 4 [ 36 | 144 [ 14 | 122 [1318] 02
+  [pLB.06 [Tpw6onorus nopoukossix Marepnanos 3 3 3 3 |36 [ 108 | 108 [ 122 [ 958 [ 02
CHOBL! (MM, MIPOSHOCTH 1 MEXGHUKA
+  [pLB.O7 e 3 3 4 4 |36 | 140 | 144 | 123 | 317 03
[Teopus u TexvonornA TepMieckoli oBpaboTKM
+  [pLB.O8 e oo 3| 3 B3| 7 7 | 36 | 252 | 252 | 325 [2195| 05
+ [p18.09 [canp & werannyprum 4 4 4 4 [ 36 | 144 [ 14 | 183 [1257 ] 23
+ 1810 [Teopus Hanecerus nokpsTwii 4 4 4 4 [ 36 | 144 [ 144 | 183 [1257] 03
+  [p1eat In ] uexos 5 5 5 5 | 36 [ 18 | 180 [ 233 [1567] 33
+ ez [Nopowkosas werannypria 4 4 4 4 [ 36 | 144 [ 14 | 213 [1227] 33
+ 183 [bomeuumHcime Haovarepuanst 4 4 3 3 [ 36 [ 108 | 108 [ 162 [ 018 [ 02
[MeTonet nonywesus u necnenosanwe nokpeiTuii
+ B4 ISR 4 4 4 4 | 36 | 144 | 144 | 143 | 1297 | 03
R IMepcnexTuBHbie GyHIMORaAEHbIE NOPOLLKOBbE 4 4 g 3 | ss | w08 | 108 | 142 | 938 | o2
loRRITEHLIe MaTepHant! W NOKPHITHA
+ 186 [Texonorns nopouosoii merannyprin 4 4 4 4 |36 | 14a [ 144 [ 183 [ 1257 [ 03
+ LBz [Ocrosk cocrasnetun Texiecolt u 4 4 3 3 | 36 | 108 | 108 [ 122 | 958 | 02
+ 1818 (MoRynH) no BbIGOPY 3 3 3 3 108 | 108 | 16.2 | 918 | 02
+  [pLBagor [efiPoceresoe oRenvpoBaKLe MpoLeccon 3 3 3 3 [ 36 | 108 | 108 | 162 | 918 | 02
- 1180z Jocwoss i 3 3 3 3 [ 36 [ 108 | 108 [ 162 [ 018 [ 02
+ 1819 (Moaynu) o sbiGopy a a | 4 4 144 | 144 | 163 [127.7] 03
- [p1B19.01  [Beicokve rexvonornn & werannyprim 4 4 4 4 [ 36 | 144 [ 194 | 163 [1277] 03
+ lisiocs  [Nepcnexvsuie rexuonorm nonysens u saumm| 4 a o | 36 | waa | e | 163 | 1277 03
feraneit u cnnaeos
+  [p1B.20 (MoaynH) o ebiGopy 3 3 3 3 108 | 108 | 12.2 [ 958 | 02
- [pLB20.01  |AuHosaLmOMHSie KoHCTPYKLMOHHLIE MaTEpHATEI 3 3 3 3 | 36 | 108 | 108 | 122 [ 958 | 02
" we ceoiicTea
* o PEB2002 opoioBbix  KoMMOMUMOHHEX MaTEpUanOR 3 3 g 3] 3% | 108 ) 108 | 122 | 958 | 02
+ 182t (MoRynw) no BbIGOpY 4 4 | 3 3 108 | 108 | 16.2 | 918 | 02
focHoss: asTomaTusaumu Merannyprieckoro
+ peaton Lo Reen 4 4 3 3 |36 | 108 | 108 | 162 [ 918 | 02
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Kypc3 Kypc 4 Kypc 5 3akpen
- Cemecrp 5 Cemectp 6 - Cewmectp 7 Cemecp 8 - Cewmectp 9 Cemectp 10 nexan

oHT |dopmei| e, Ha
onb |KoHTp. | Kkypce

KoHT [@opus
pont | kokTp.

KoHT [@opmsi| 3e. Ha
porb [ kowTp. | Kypce

KoHT [®opmei
pont | kokTp.

KonT [@opwsi| 3. Ha
pon [KokTp. | Kypce

Ko |®ops
pont | KoHTp.

Kot |®@opmsi

roro | Nex | nla6 | Mp | KkcP | 13 | P | MKkP pont | kokTp.

roro | Nlex | Nla6 | mp [ keP | 3 | P | mkp Wroro | Nex | Ma6 | mp [ keP | 13 | P | Mkp Wroro| Nex | Ma6 | mp [ kcP | 13 | P | mkp wroro | Nek | na6 | mp | kcP [ 13 | P | mkp Wroro | Nex | na6 | mp | keP [ 13 | P | MKkp Koa

52 |1152]| 36 | 28 [ 24 | 36 1026 | 2 720 | 20 [ 12 [ 20 | 20 646.6| 1.4 39 [o900| 28 | 20 [ 24 | 36 785.2| 6.8 504 | 16 | 12 [ 16 | 20 439 | 1 5 180 | 4 4 6 6 156.7| 3.3
28 540 | 16 | 12 | 12 | 16 483.1| 09 468 [ 12 | 8 | 12 [ 12 423.1| 09

126
126
126

9 144 | 4 4 4 4 127.8| 02 ok | 180 | 4 4 4 4 1637 03 K E)

8 144 | 4 4 4 4 127.7] 03 x| 144 [ 4 4 4 4 127.7] 03 E 32

8 144 | 4 4 4 1318 | 02 x| 144 | 4 4 4 1317 03 e 32

24 612 [ 20 16 12 20 542.9

252 8 4 8 8 223.5[ 0.5 39 900 | 28 20 24 36 785.2| 6.8 504 | 16 12 16 20 439 1 5 180 4 4 6 6 156.7| 3.3

4 144 | 4 4 4 1318 02 3K E)

3 108 | 4 4 4 958 | 02 3K 15

4 144 | 4 4 4 1317 03 3K 127

7 108 | 4 4 4 4 918 | 02 x| 144 | 4 4 4 4 127.7] 03 EY 32

4 144 | 4 6 6 1257 23 3p 32
4 144 | 4 4 4 6 1257 03 3K 32
5 180 | 4 4 6 6 1567 | 33 an 32
4 144 | 4 4 4 6 1227 33 3p 32
3 108 | 4 4 4 4 918 | 02 ok 2

4 144 | 4 4 6 1297 03 ES *

3 108 | 4 6 4 938 | 02 ES E?)

4 144 | 4 4 4 6 1257 03 3K 32

4 144 | 4 6 6 127.7| 03 3k

4 144 | 4 6 6 1277] 03 5K 2

4 144 | 4 6 6 1277| 03 ES 32

3 108 | 4 4 4 4 91.8 | 0.2 3K
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Kypc 1 Kypc 2
Gopwsi mpow. arT. se. Uroro akan vacos - = T - = =
Cuurars 8 £ [3aver ¢ Sxenep Macos ef 3xcnep| Mo | Kowr. Konr | 3e. va Konr [dopwsi Korr [dopusi| s.e. va Kout | @opmsi K
sl e Hanmerosanme von [3er o k| ke (ko | TP oar [7028 SR T8 | O e | ke | (O | 35 [ vroro | e | na6 | mp | ke | 13| e | wke | O SO uroro | nec | Mlas | M | Kkep | 13| cp | ke | Lo ITOPR SO RE roro | e | na6 | mp | ke | T3 | e | uke | (O (SO wroro | nec | Mas | mp | Kep | T3 | cp | ke |
- |ptB21.02 [reopn asromamuueckoro ynpasnenns 4 B 3 [ 36 [ 108 | 108 [ 162 [ 918 [ 02
+ 122 [ancumnnnns: (Moaynm) no esisopy 4 4 [ 3 3 108 | 108 | 142 | 938 | 02
B e —Ty
pLe2aor  [Praeeus 4 4| 3 3 | 36 | 108 | 108 [ 142 | 938 | 02
+  [PlB22.02  [OpraHsauAs METANMYPTIMECKOTD SKCTEpUMENTA 4 4| 3 3 |36 | 108 | 108 | 142 [ 938 | 02
Brok 2.Mpaktuka 24 24 864 864 0.8 |8632| 08 6 216 2158| 0.2 6 216 2158 0.2
yacTs 6 6 216 216 0.2 |2158| 0.2 6 216 2158| 0.2
+  [r2001 [vueshan nparrua | | [ ] [ [ 3 6 216 | 216 | 02 |2158] 02 3 216 2158 0.2 °
+  [62.0.01.01(Y) [Osvaomurensras nparuka [ | [ 1] [ [ 6 6 | 36 [ 216 | 216 | 02 [2158][ 02 6 216 2158] 02 o
[HacTs, i 18 18 648 648 0.6 | 6474 | 0.6 6 216 2158 0.2
+  [p2Bo01 [Nponssoncraentan npakruia 235 18 | 18 648 | 648 | 0.6 |647.4| 0.6 3 216 2158 0.2
4 [p2.B.o1.0y(n) [THONOMMIeckan (npoekTHO-TexHONOUeCKaR) 2 6 6 36 | 216 | 216 | 02 | 2158 | 02 6 216 2158| 0.2
Inpakrika
+  [2.8.01.02(N) [Texonormieckan npaxvka 3 3 6 | 36 | 216 | 216 | 02 [2158] 02
+ [52.8.01.03(1A) [peaaunnoman npakruia 5 3 6 | 36 | 216 | 216 | 02 |2158] 02
Briok 3.rocyp: WTOroBas aTrecrayus 9 9 324 324 | 025 [323.75[ 0.25
IMoaroroka k npoueaype 3awwTsi u 3auuTa
+ 301 o e oo ‘ 5 ‘ ‘ ‘ ‘ ‘ 9 9 | 36 | 324 | 324 | 025 [32375| 025
TA. 12 12 432 432 19 413 1 8 288 2 8 277.4| 06 4 72 4 67.8 [ 0.2 72 4 67.8 [ 0.2
+  fotaot [ocrost HpascraentocTn 1 2 2 |36 [ 72 | 2 [ 22 [ e8| 02 2 2 [ 2 69.8 | 02 3
+  Jotao [Pyccxuit sk kak wwocTpasmbii 122 3 6 | 36 [ 216 | 216 | 126 2034 ] 06 2 72 4 67.8 | 02 3 4 7 4 67.8 | 02 s | » 4 678 | 02
+  Jotaos rocTparmei sssik 1 4 4 36 [ 144 [ 14 | 42 [1308] 02 4 144 4 1398] 02 3
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Kypc 3 Kypc 4 Kypc 5 3akpen
- Cevecrp 5 Cemecrp 6 - Cemecrp 7. Cevecrp 8 - Cewmectp 9 Cemectp 10 nexan
onT [@opmsi| 3e. Ha Kon |@opms Konr [dopu| 3. Ha Kowt |@opmsi Kowr [@opus| 3. Ha KowT |@opmei Kowt |@opmsi
one | oo, | qpee | vrore| e | sias | mp | kep | 13| cp | uke | COR (SR roro | mex | nas | mp | ke | 13| ce | uke | CON SRR A5 furoro | nec | a6 | mp | ke | 13| cp | uke | (o8 SO wroro | nex | na6 | mp | Kkep | 13| ce | wke | Lo SRR 3B furoro | nex | nas | mp | ke | 13| cp | wke | Lo SRR roro | nex | na6 | mp | ke | 13| cp [ wke | COT SRR Kon
3 w8 [ 4 [ 4| a4 918 | 02 36 2
3 108 | 4 6 | 4 938 | 0.2 3k
3 108 | 4 6 | 4 938 | 02 Y 2
3 108 | 4 6 | 4 938 | 02 Y 2
6 216 2158 0.2 6 216 2158| 0.2
32
6 216 2158| 0.2 6 216 2158| 02
° 6 216 215.8| 0.2 ° 6 216 215.8] 0.2 o
o 32
6 216 2158 02 ° 32
6 216 2158 02 o | 32
9 324 323.75| 0.25
9 324 323.75| 0.25 s | R
76
3 3
126




