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Mazucmpamypebl:
Kagpedpa: MepenoBas vHxeHepHas Wkona XUMUYECKOTrO UHXUHUPUHIA Y MALLVHOCTPOEHUS
®akynbmem: HedTerasoxummm n nonvMepHbIX MaTtepuanos
|KeanudJUKaL4UFI.' Mmaaucmp o0 Hayana nod2omoeku (Mo y4e6HoMy nnaHy) 2024
®opma obyqeHusi: OuHasi O6pasosamerbHbili cmaHdapm (OrOC) Ne 910 ot 07.08.2020
Cpok nomnyyeHusi obpasogaHusi: 2 .
Koo Ob6nacmu npogpeccuoHansHol dessmenbHocmu u (unu) cghepbi npogheccuoHanbHol esmenbHocmu. [NpogheccuoHanbHbie cmaHOapmbl
25 PAKETHO-KOCMUYECKASA MPOMBILUIEHHOCTb
25.053 CMELUVMANUCT MO PA3PABOTKE HEMETAMTMYECKUX KOMMO3ULIMOHHBIX MATEPUAJIOB M MOKPLITAM B PAKETHO-KOCMUYECKOW NMPOMbILUIIEHHOCTW
26 XUMUYECKOE, XVMUKO-TEXHOSOMMYECKOE MPOV3BOACTBO
26.001 CMELMAIIUCT MO OBECMEYEHMIO KOMIMJIEKCHOMO KOHTPOSA MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBLIX KOMMO3ULIMOHHbBIX MATEPUATIOB
26.003 CMELMAIIUCT MO NMPOEKTUPOBAHUIO USOENUA U3 HAHOCTPYKTYPUPOBAHHbBIX KOMMOSULIMOHHBIX MATEPUAJIOB
40 CKBOS3HBbIE BUfibl MPO®ECCUOHAIBHOM AEATEILHOCTU B MPOMBILUNEHHOCTM
40.043 CMELUVMANUCT MO BHEAPEHWIO 1 YPABNEHWIO MPON3BOACTBOM MOAMMEPHBLIX HAHOCTPYKTYPUPOBAHHbIX MIIEHOK
40.044 CMELMAIIUCT MO HAYYHO-TEXHUYECKUM PASPABOTKAM U UCMLITAHUAM MNONUMEPHBLIX HAHOCTPYKTYPUPOBAHHbIX MIIEHOK

Tunbi 3aday npogheccuoHanbHol desimenibHOCMuU

NPOEKTHbIN

TEXHONOrUYeCKUit

Hay4HO-UccneaoBaTeNnbCkn "




Kypc 1 Kypc2
- - - @0y am. X - 1 ' 3 -
PMbi TpOM. aTT. e fror0 akag,sacos = — = = akpennesias Kabeapa
Cunrars 5| £ [Baver | Kcnep [Macos & 3kcnep| Mo | Kowr. Kowr | Mip. Kowt Kowt Kowt Kowr
e | Wnnexc Hanmenosanve ol ECC A i oo | 22 [0 7rce | arowy | pa6. | @ | pon |nomor | e | Mex | a6 [ mp | amc| co | | s | nex | na6 | mp | Amc | P | O se | nex | a6 | Mp | Am | P | (O se | e | M6 | Mp | Amc | cp | LRV Kon Hauverosanue Kownerentn
Bnox 1 (Monynm) 7|7 2556 | 2556 | 1462 | 959 | 135 26 | 99 [ 153 [ 241 344 | 99 [ 21 | 80 [ 170 | 192 314 18 | 48 [ 169 | 140 255 [ 36 | 6 | 17 [136 | 17 46
[06s3aTensHan yacTb 18 18 648 | 648 | 289 | 296 63 12 67 34 | 103 165 | 63 4 17 34 93 2 17 17 38
+ |proot {7lenoBoii MHoCTaHHbiii A3bIK 1 3 3 36 108 108 34 47 27 3 34 47 27 9 MHOCTpaHHbix S3bIKOB YK-4.1; YK-4.2; YK-4.
VL Y12, VKoL
+  [proo Vnpasnenvie npoextami 1 2 2 || 2|72 |5 |2 2 | 34 17 2 50  [MevemwenTa u mapkeTuHra VK26, VK27
" ONK-1.1; ONIK-1.2; OMIK-1.3; ONIK-L4; OMK-L5; OMK-L6; ONK-1.7; OMK-2.1;
+ lroos cTpymenTansHiie wetons: vcchenosanis & i a a |36 | 1as | s | e | 76 PR VRN R 7% 39 XHMMeckoli TexHonoru mnacrideck |OfIk-2.2; OMK-2.3; ONIK-2.4; OMK-2.5; ONIK-2.6; OMK-2.7; ONIK-2.8
YMUNECKOIA TEXHONOTUN racc
k - OMK-3.1; ONIK-3.2; ONIK-3.3; OTIK-3.4; OK-3.5; OTK-3.6; ONK-3.7; ONK-3.8;
0BpeMeHOE TEXHOTIOTUHECKO W anNapaTypHoe (MM4ECKOM TEXHONOTMM NNACTYECKINX | OfIK-3.9; ONK-3.10; OMK-3.11
+ prooe focbopmnerte npouieccos xumeckoit Texvonoru | 3 S e i B I B v 3 2| 3% 3 face
Jormumuzawus xumko-Texsonorueckin T ———————— OK-4.1; ONK-4.2; OK-4.3; OIK-4.4
+  [prLO0s Inpoueccos 3 4 4 36 | 144 | 144 | 51 93 4 17 | 34 93 55 npoerruposaritn
VK31, YK3.2; YK3.3; YK3.4; YK3.5; YK3.6; YK-3.7; YK5.1; VK5.2; YK-5.3;
+  [pLo0s IMexkynbTypHas: KoMMyHkaLS U nepeson 4 2 2 |36 | 2 | 72| 34 | 38 2 | w7 17 38 84 (CTI6IY (oTkpsiToe ofpasosanue) VK-6.1: VK62, YK-6.3: YK-6.4; YK6.5
Macts, y 53 | 53 1908 | 1908 [ 1173 | 663 | 72 14 | 32 [ 119 | 138 179 [ 36 | 21 | 80 | 170 | 192 314 14 | 48 [ 152 | 106 162 ] 36 | 4 136 8
+ |10t [ouamko-xumMus nonumepos 1 3 3 36 108 108 51 21 36 3 16 35 21 36 39 [Xumuuecoi Texronoruu nnactuueckux | IK-4.1; K-4.2; MK-4.3; NK-5.1
+  [prB.02 Iindposoe npoektuposatue (CAD) 1 3 3 36 108 108 34 74 3 34 74 71 [Nepenosas uxeHepHas wkona MK-5.1; MK-5.2; MK-5.3; NK-5.4
[MeTonb! HccnenosaHmii 1 MCNbITaHwii NoNUMEPHBIX K-1.1; MK-1.2; MIK-1.3; MIK-3.
+  pLBO3 b Koo o vareonanon 2 3 3 | 3 | 108 | 108 | e8 | 40 3 [ 16| 34 | 18 0 40 [TexHonorum nepepaGorku nactiacc
S — Fiepennean noxerepran weoma TK-2.1; NK-3.1; ST RS
+  [p1BO4 (CAEFemy 2 3 3 |3 | 108 | 108 | 34 [ 74 3 34 74 T L amaeckoro mompanra
TKS.1; K5.2; K5.3; TK5.4
+  [pLB.OS [Texwonorueckoe Moaenuposanhe (CAPP/CAPE) 2 2 2 3% | 72 7 51 21 2 51 21 7n ere"m“ VHXeHEpHas Likona
UMMIECKOTO MHXUHMDUHTE 1
+  [p1B.O6 IHayuHo-uccnenosaTensCiwii cemnap 1234 6 6 36 | 216 | 216 | 204 12 3 85 17 6 1 34 2 1 34 2 1 34 2 39 [Xumuueckoi TexHonorun nnactuueckux | MK-2.1; MK-2.2; NK-2.3
[Teoperuiecivie u sKnepUMEHTAbHSIE METORS! misecioi Texwonoru nnacrsecin | MK3-1; MIK-3.2; TIK-3.3
+ POz hcomenton 1234 9 9 | 36 | 324 | 324 | 306 | 18 1 34 2 2 68 4 3 102 6 3 102 6 39 foe
NK-2.1; NK-2.3; TIK-3.1; N1K-3.2; NK-3.3; NK-4.2; NK-5.1
+ [pLBaBo1  [PeKOMeHAYeMbie NpepeKBUINTLI 2 | 2 6 6 216 | 216 | 102 | 114 6 | 32| 34| 36 114
InpocbeccuonansHbix Tpexo
- [51.8.0B.01.01 Tpekos A, C 1 3 3 108 | 108 51 57 3 16 35 57 MK-2.2; NK-3.1; NK-3.2; NK-3.3; MK-4.1; NK-4.2; K-4.3; NK-5.1
- [p1.8.88.01.01.dxumnn coepuHenwii 1 3 3 36 | 108 | 108 | 51 57 3 | 16 35 57 39 umnseckoii Texsonorum nactuseckunx | K225 MIK-3.1; MK-3.2; NK-3.3; MK-4.1; Nk-4.2; Nk-4.3
+  [51.8.B.01.02 |Mipepexsuan Tpekos A u D 2 3 3 108 | 108 | 51 57 3 16 | 17 | 18 57 NK-2.1; NK-2.3
+ 1.8./1B.01.0; XMMMR NONMMEPOB 2 3 3 36 108 108 51 57 3 16 17 18 57 6 [KonnouaHoii xmum MK-2.1; MK-2.3; TK-3.1; NIK-3.2; NK-4.1; NK-4.2; 1K-4.3; NK-5.1
+ [p1.8.4B.01.03 Tpexos B, Cu D 2 3 3 108 | 108 | 51 57 3 16 | 17 | 18 57 MK-3.1; MK-3.2; NK-3.3; NK-4.2; NK-5.1
+  [51.8.08.01.03.qPeonorus nonumepos 2 3 3 36 | 108 | 108 | 51 57 3 |16 | 17 | 18 57 40 _[Texonoruw nepepatorku nnactvace | K-3.1; MK-3.2; k-3.3; NK-4.1; NK-4.2; Nk-4.3
+  |pLeaso2 Tpexn 3 “:” 15 | 15 540 | 540 | 272 | 232 | 36 4 | 16 52 76 4 | 2 53 59 7 | 32 87 97 | 36
TK-1.2; NK-1.3; K-2.2; NIK-2.3; NK-3.3; NK-4.1; K-4.2; NK-4.3; TIK-
[BL.B.AIB.02.01 [Tpek A. XMMS: 4 TEXHONOrUS NONMMEPOB 23 133 15 | 15 540 | 540 | 272 | 196 | 72 3 | 16 35 57 3 [ 16| 16 | 36 4 |36 | o |a| 32|80 135 | 36 5.1; NK-5.2; NK-5.3
[XuMis W TexHONOTUS MoNMMEPOB AnS MeAMLIHb 1 Mecko Textonorum nnacTideckx | K-1.2; IK-2.2; FIK-5.1; TIK-5.2
. 02,0
1.8.08.020L 0 ¥ T 1 3 3 | 36 | 108 | 108 | st | 57 NI 35 57 EC
" TK1.2; IK-2.2; NK-4.3; TIK5.2; K53
T e — N 3 3 | 36 | 108 | 108 | e 4 3 3 | w6 | 6| 3 4 | 39 XMMeckol Texwonorm nnacridecknx
ouMepos racc
i TK1.2; K-2.2; NK-A4.1; TK-4.2; MK5.1; TIK-5.3
— |51.5.108.02.01. 0¥ v TexHonorus TepmopeaktusHLix 5 3 3 | s | ws | ws | st | s 3| 6| 6| 1 5 39 XMMMHeCKol TexHonoru nnacTdeckinx
0nuvepos Macc
[Tenenwun passumis xumin u xAMmecKoit miecion Textonoru nacruecian | MK-L.3; MIK-2.3; TIK-3.3; TIKCS:
. 02,0
1.8.08.02.014 Ao PR X 3 3 3 | 36 | 108 | w08 | st | 2| 36 3 | 16 35 2| 36 EC
" TIKL.3; MK2.3; NK-3.3; K-S,
— |51.5.18.02.01 gP22pa6OTKa TexHonoreckoro npouecca curesa N 3 3 |3 | ws | 108 | st | s 5 e |6 ] 2 - 39 XMMeckol Texwonorm nnacridecknx
0Homepos racc
- |pB.aB.o202 [TPeK B. TexHonorun nepepaGorin 23 13 15 | 15 540 | 540 | 255 | 213 | 72 6 | 32| 16 | 54 114 3 [ 16| 16 | 19 21 [ 36 | 6 |32 16 | 54 78 | 36
5 o KL [K-L.2; NK-13; K3.8; K3.2; TIK-A.1; NK-4.3; FIKCS. 1 FK-5.2; TIK-5.3
€XHONOTUYECKO 1 aNNapaTypHOE OcpopMEHHe
. 02,0
1.8.08. ousceon napepaoTr ramepon 1 3 3 | 36 | 108 | 108 | st | 57 N I 35 57 40 [TexHonorum nepepaboTky nacTace
TKLL; K12, NK-1.3; K-2.2; TK4.1; TIK4.2; TIK4.3; 5.1
- |pt.B.B.02.02,qf2Hble 0cHoBM nonyieKiiA onNEpos co 1 3 3 |3 | 108 | 108 | 51 | 57 3 [ 16| 16 | 19 57 40 [TexHonorum nepepatork nactMacc
lcnewanbHsMu ceolicTeam
i TKL3; K23, NK-3.3; NKA.1; MK-4.2; K51
- 1.8./1B.02.0; Ti:gf:::: paseuTuA Texwonorui nepepacotkn 2 3 3 36 | 108 | 108 51 21 36 3 16 | 16 [ 19 21 | 36 40 [TexHonoruw nepepasoTki nnactMacc
[Pu3uko-xuMuieckas MoaudUKaUMA 1 MK-1.2; MK-3.2; MK-4.1; NK-4.2; NK-5.1; NK-5.2
- |remso2o perynup caoicrs 3 3 3 | 36 | 108 | 108 | st | 2| 36 3 [ 16| 16 | 19 2| 36 40 [Texvonorum nepepaboTku nnactMace
Inonuvepos npit nepepadote
TK1.2; MIK3.2; NKA.1; K-4.2; MK4.3; IK5.1; K-5.2; K53
- [p1.8.18.02.02.07K0TOM Hepro-  pecypcocbepexenvie 8 3 3 3 |3 | 108 | 108 | 51 | 57 3 | 16 35 57 40 [TexHonorum nepepatorku nactmacc
eXHONOrAH NepepaBoTKM NoNMMepoB
- [p1.8.18.02.03 [pexcC. 23 133 15 | 15 540 | 540 | 255 | 213 | 72 3 |16 35 57 3 |16 35 21 [ 36 | o [48 | a8 | 57 135 | 36
- [p1.8.08.02.03.qrlonumeprsie matepransi 1 3 3 36 | 108 | 108 | 51 57 3 | 16 35 57 40 _[Texonoruw nepepaorku nnactvace | MK-1.2; MIK-3.1; Mk-3.2; NK-3.3; NK-4.1; Nk-4.2
TIK1.2; [IK-3.1; NK-3.2; TIKA.1; K-5.1; NK-5.3
- |p1.8.4B.02.03,g anOMHATENN 1 BPHIPYIOUIE SneteiTLl 2 3 3 |36 | 108 | 108 | 51 [ 20 | 36 3 | 16 35 2 | 36 40 [TexHonorum nepepabori niactmacc
1OTUMEPHbIX KOMTOSHLMOHHbIX MATEPANOB
i TK1.2; K-13; NK-2.2; TK-2.3; MK-3.2; TIK-4.2; K5,
— [51.8.18.02,03,0CEF3YIOLME AN MONMMEDHSX KOMMOSHUMOHHbIX 5 3 3 | s | ws | ws | st | s 3| 6| 6| 1 5 39 XMMMHeCKol TexHonoru nnacTdeckinx
arepuanos Macc
KL MK-L.2; NK-13; K2.8; MK2.2; TIK-2.3; MK-3.8; k4.1
- |pt.8.aB.02.03.q HomOTHA U W“xﬂ::f{::ﬁﬁ""”y“w" 3 3 3 [ 36 | 108 | 108 | 51 | 21 | 36 3 [ 16| 16 | 19 2| 36 40 [TexHonoruw nepepaoTKi nnactMace
TIK2.1; MK-2.2; NIK-3.1; TIK-3.2; IK-3.3; NK-A.1; NK-4.2; TIKS.1
- |p1.8.18.02.03.€XH0n0rA 1 0GOpyAOBaHMe npouseoACTEA 3 3 3 |3 | 108 | 108 | 51 | 57 3 [ 16| 16 | 19 57 40 [TexHonorum nepepabori nactmacc
T71EPORHSIX BONOKOH
+  [p1B.aB.o2.04 [TPX D “""“"‘L’:: , nanopaconei 3 12 55 | 15 540 | 540 | 272 | 232 | 36 4 | 16 52 7 4 | 32 53 s9 7 | 32 87 97 | 36
[O3wKo-xUMIECKME OCHOBSI MpoLIeCcoB UMieckoi TexHonoru nommeprbix | MK-1.2; MIK-L.3; TIK-2.2; TIK-2
*+ PLBAB02.04Gs opuposanis nakokpacouHix nokpbiTHii B 8 2 3% 7 7 34 38 2 3 8 38 omnosmupoHHsix nakokpacouHx
" TK1.2; MK-1.3; NK-2.2; TIK-2.
+ |51.8.15.02.08.reTH  HanonsuTenw naoKpacossx N 3 3 |3 | ws | 108 | st | s 5 |8 35 5 35 XMMeCkoli TexHonor nonuMepHsix
Ivarepanos IKOMTIO3MUMOHHBIX NKOKPACONHEIX
{DU3MKO-XMMUUECKUE OCHOBbI KOPPO3UH 1 3aLLIMTEI UMUuecKoi Texronoruu noaumeprbix | MK-1.2; MK-1.3; MK-2.2; NK-2.3; K-3.2
+ pLBAB0204G, erannos 3 2 I G R e 2 3 » 38 omnoanuuonsix naKokpacoHbix
IPaspaGoTKa peuienTyp NAKOKPACOHbX IIECKOT TexHonorAM ommeprox | TK-1.2; TIK-2.2; TIK-2.3; 1IK-3.2; TIK-4.1; K-5.1
+ preas020s g Rtlote 3 12 5 5 |3 | 180 | 180 | 102 [ 42 [ 36 2 | 16 18 38 1|16 18 2 2 | 16 18 2 | 3 38 om0 MaKOKpaCY
P T ey B B 3 s | 108 | 0 | 5 | o N - . o Jmnieccor Texonorm rommepmun | K12 K13, TK2.2, TK2.3; TK3.2
-BA8.02.0% 0 goicraamn IKOMTIO3MUMOHHBIX NKOKPACONHEIX
T —————— TK-1.1; NK-1.2; NK-1.3; NK-2.0; NK-2.2; NK-2.3; TK-3.1
+ [pLBUB03  (Tpexw A,C,D) A 2 (Tpex B) AMCUMNANHBI 3 3 3 108 | 108 | 51 | 57 3 |16 | 16 | 19 57
[Ha si6op u3
i [KoHcTpymposarve npecc-chopm ans nues noa Nepenoean wonerepvan wrom K21, [K3.1; NK-5.3; MK5.2; MK-5.3; NK-5.4
[PLEABO3OL |oagnenpem (CAD) 2 3 S Ml Mt M s 3 il 7 71 Kumuecoro nioxmputira u
- [51.8./18.03.02 [[pOMBILUNEHHBIA MHKHHUDUHT 2 3 3 36 108 108 51 57 3 16 35 57 68 [LienTp Licbposoit TpaHcopMaLuK MK-1.1; MK-1.2; MK-1.3; (K-2.1; NK-2.2; NK-2.3
i [BuiwcauTensHas ruaponuHamiKa & TexHonorun [Mepenosas uixenepras wkona TKC3.1; K-3.2; TIK-4.3; TIK-5.1; IK-5.2; TIK-5.3; TIK-5.4
[p18.8.03.03 0 CARICFD) 3 3 3 |3 | 108 | 108 | 34 [ 7 3 34 7 T eckoro mokpaa n
[MapuposKa 1 cTaHAapTHsaLMS MonMepHO/i 1 iecKoR TexHonor mommeprex | KL MK-1.2; MK-13; MK-2.1; MK-2.2; MIK-2.3; NK-3.1
* [pLBABO30% by oupacounoit npoayku 3 g S I T e I 4 R 7 38 koMnoanuonHs naxokpacoHtix
" K21, K-2.2; NK-2.3; K5.1; MK-5.2; 1IK-5.3; NK-5.4
- |bvos.03.05 Momenmposane wonexympsi cuctem N 3 3 | s | ws | 108 | st | s 3 6| 6| 1 - 39 XMMeckol Texwonorm nnacideckix
YMIECKOR KAHETKN pracc
[Bnox 2.MpaxTuka 40 [ 40 1440 | 1440 | 799 | 605 | 36 5 102 78 10 170 190 10 238 122 15 289 215 | 36
vacts 6 6 216 | 216 | 102 | 114 6 102 114




Kype 1 Kype 2
- - - opwsi npom. aT. se. - Wroro akap.uacos = i = == V — 3akpennennas Kadenpa -
Cumare 8 £ [3aver o 3ucnep IMacos  3xcnep | Mo | Kon. Kour | mp. Korr Ko Kour Kour
wrare el e Hauverosanne Yo | saver ootk | 20P | gacr e Zcner| To | Ko | o | Ko | | se | nex | e | o [ amc | cp | K| s | ne | na6 | mp | amc | co | K| e | e | na6 | mp | Amc| o | KO se | e | s | mp | Amc | e | [T on Hamverosanme Komnerenuun
. OMK-1.1; ONK-1.2; ONK-1.3; ONIK-1.4; OMK-15; ONK-1.6; OMK-1.7
/4eBHas NPaKTHKA: HaYNHO-HCCTEAOBATENbaKas! "
+ 200109 fpabora (nonysere nepemHbX HaBHIKOB Hay-HO- 2 6 6 | 36 [ 26 | 216 | 102 | 114 6 102 114 39 [aseckoli Textononi nacriecix
bccnenosatensckoit pagotsi)
[Hacts, i 34 34 1224 | 1224 | 697 | 491 36 5 102 78 4 68 76 10 238 122 15 289 215 | 36
N - VKCLL; VK-4.2; YKA.4; FIKLL; TIKL2; MK-L3; MK-2.8; 1IK-2.2; K237 MK-3.1;
IPOMSBOACTBEHHGS NPAKTIK: HayHO- UMIECKOTE TEXHONOT MNACTHHECKIX | [1K-3.2; 1TK-3.3; MTK-A.1; MK-4.3; M43 MCS.4; 15,33 M55
EI CLUIOR Haoisimobiaiiy 4 123 34 | 34 | 36 | 1224 | 1224 | 697 | 401 | 36 5 102 7 4 8 7 10 238 122 15 289 215 | 36 | 39 f
[Bnok 3.rocya: wTorosas 9 9 324 | 324 324 9 324
5 - VK VK2, YK-3; YK-4; YK-5; YKCG; ONIK-1; OMK-2; OTIK-3; ONK-4; NIK-T; 1K-2;
LinonHeHie, MOATOTOBKA K MPOEAYPe 3aUINTHI 1 UMIIECKOTE TEXHONOT A MNBCTHHECKIX | K3, MK-4; NK-6
+opo aULTa BHINYCKHOT KBAGHKAWMOKHOM PaBOTSI 9 9 | 6| | 324 o 324 3 ace
A 4 4 144 144 68 76 4 68 76
+ Jotaor [npoeccronansio-opuertuposansuii nepeson | [ 2] [ 2 2 % | » 7 34 38 2 3 38 9 ocrpanmeix sabikos Y42, VK43 k4.4
+ e [nporpammuposanue wa python | [ 2] | 2 2 |36 | 72 | 22 | 34 | 38 2 34 38 55 popuarii u kounbiorepHoro [onk-a4
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