[NOKyMEHT NOANWCAH NPOCTOM 3EKTPOHHOM NOANKUCHIO
WHdopMauma o enagensue:

©WO: babowwHa 3NeMUpa Cepreesta

Nonm#HOCTH: MNpopekTop No yyebHoM paboTe

[Jata nognucaHua: 30.09.2022

YHHUKANBHbBIA NPOrPaMMHBIA KNHOY:
012e945c003faf31844h1916a290bb64b2

MWHOBPHAYKU POCCUN

TOnNbATTMHCKMI rOCY4apCTBEHHBIN YHUBEPCUTET

YYEBHbIA MNAH

Mo nporpaMMe MarucTpaTtypbi

22.04.01 |

Hanpaenenue noarotoBku: 22.04.01 MaTepuanoBeaeHne n TEXHONOrMN MaTepuanos

HanpaBneHHocTb (npodunb): MmMbpuaHble 1 KOMOUHMPOBAHHbLIE TEXHOMNOIMM 00PabOTKM U MoaAUdUKALIMN NePCNEKTUBHLIX MaTepuanos

lpoepamma MbpuaHble 1 KOMBUHUPOBAHHbIE TexHoNorMu 06paboTku U MoandUKaLMU NepCnekTUBHBIX MaTepuanos
Maaucmpamypsbl:

Kagbedpa: HaHoTexHonoruu, MaTepvanoBeeHue 1 MexaHvka

Unecmumym: WuMauu

Keanugpukayusi: mazucmp

00 Hayana nod2omosku (1o y4e6HOMY nnaHy) 2023
Mpoepamma nodzomosku: npuknadHas Mazucmpamypa

®opma obyqeHusi: OuHasi ObpasosamernbHbili cmaHdapm (©FOC) Ne 306 ot 24.04.2018
Cpok nomnyyeHusi obpasogaHus: 2 2.

Koo Ob6nacmu npogpeccuoHansHol dessmernbHocmu u (unu) cghepbi npogheccuoHanbHol esmenbHocmu. [NpogheccuoHarnbHble cmaHOapmbl

40 CKBOS3HBbIE BUfbl MPO®ECCUOHAILHOM AEATEILHOCTU B MPOMBILUNEHHOCTM

40.005 CMELWAIIUCT B OBJIACT/ MATEPUAIIOBEQYECKOIO OBECMNEYEHUSA TEXHONOMMYECKOTO LIKITIA MPOU3BOLACTBA OEbEMHbBIX HAHOMETANJIOB, CMABOB, KOMMO3UTOB HA MX OCHOBE W U3OENINA U3 HUX

40.011 CMELMAIIUCT MO HAYYHO-UCCIIELOBATESILCKAM U OMbITHO-KOHCTPYKTOPCKUM PASPABOTKAM

40.104 CMELWATIUCT MO N3MEPEHWIO MAPAMETPOB W MOOV®WKALIMM CBOUCTB HAHOMATEPUANOB Y HAHOCTPYKTYP

OcHoeHoli Tunbi 3aday npogheccuoHanbHol desimenbHOCMU

+ TEXHOMOrMYECKUI
+ NPOEKTHbIN
- Hay‘-IHO-VICCﬂeAOBaTeﬂbCKMI;I




MnaH YuebHbii nnaH maructpatypsl '22.04.01_05_2023_3++.pIx', kog Hanpaenexus 22.04.01, nporpamma maructpartypsl : ['MbpuaHbie n KoMOMHUPOBaHHbIE TEXHONOrMM 06paboTkm n Moaudmkauum r

Kype 1 Kypc 2 3apen|
- - @opwsi npow. aTT. 3. - Uroro akan.vacos et e e = ol -
» 3ca [Baver 3ccnep Macos & 3kcnep | Mo | Kour. Kour Konr Kour Kot Kot e
Ungexc Hauverosanme o | 3ever e Kn | ke |P0Pl gacr oot e e e [ | ua | wo | ma | ce | BT s | nec | s | o | con | Mo | ma | cp | BT ae | nec | Mo fcon | vo | na | oo | [V e | flec | nes | Mo | con | vo | na | o | OV e | slex | NS | Mo | con | rua | Wo | ma | cp | EO Kon Komnerenunn
Brok 1 (Moaynu) 80 | 80 2880 | 2880 | 3606 46 [23055[2139 | 25 | 38 | 48 | 80 1.95 [660.75) 713 | 17 | 10 | 32 0.85 [5335(3565| 26 | 34 | 16 | 64 12 (795713 12 [ 10 [ 12 [ 12 0.6 [361.75] 35.65
O6nsatensHas uacts 23 | 23 828 | 828 12635 235 | 666 |3565| 14 | 22 | 32 | 48 135 | 365 |3565] 5 | 2 | 16 05 [1615 2 | 2 025 6975 2 | 2 0.25 [69.75
MBI MORXOR K HaY-HO-HCCTEAOBATEABCKOT =
51001 ‘;:g;e JOAXOR K Ky HOHCCTER0BaTENCHo: 1 3 3 | 36 | 108 | 108 | 2425 025 | 8375 3 |8 16 025 | 8375 9
61.0.02 [Mpeanpunumarenscxan aestensHocts 1234 8 8 288 [ 288 | o 1 | 279 2 [ 2 025 [69.75 2 [ 2 025 [69.75 2 [ 2 025 [69.75 2 [ 2 025 [69.75 YK-1; YK-2; YK-3; YK-6
=)
IMpeanpnsuvarenscras aesensHocTs. Cucremmsi
61.0.02.01 oo yhsamesst rpomsea 1 2 2 |3 | 2 | 2 |2 025 | 6975 2 | 2 025 | 69.75 7
INpeanpnnuvarenscras aesensHocts VT, Y3
61.0.02.02 TpATErHECKoOR YIpaBeHHE MpOeKTHO 2 2 2 | | 2| 2 |2 025 | 6975 2 | 2 025 | 69.75 7
fnesenshocrsio
b VK3, VK6
IPEANDHHANATEN5CKR AESTENGHOCTE.
51.0.02.03 e sauy i yresanonne saGorcH KOHBHIS 3 2 2 | | 2| 2|2 025 | 6975 2 | 2 025 | 6975 7
[peanpmmvarenscxas aesreneiocrs =)
51.0.02.04 e o o 4 2 2 | | 2| 2|2 025 | 6975 2| 2 025 |69.75 7
1.0.03 |Axagemmueckwii anraiickmi ssbik 12 5 s 180 | 180 | 325 05 1475 2 16 025 [55.75 3 16 025 [91.75 VK4, VK5
1.0.03.01 Akanemueckuii aHrnuiicioi szbi 1 1 2 2 3% | 72 72| 1625 025 | 55.75 2 16 025 | 55.75 30 [k VS
$1.0.03.02 [AKanemiseckui aHTUCKAT] s3biK 2 2 3 3 36 | 108 | 108 | 1625 025 | 91.75 3 16 025 | 91.75 U
CI=3
bi.oos fonmioepruie 1 ibopHaLo e e 1 a4 | | e | e |e2s 025 |10775 BEE 025 (10775 f
OMIK-1; ONK-2; OTIK-3; ONK-5
61.0.05 [Ocoas: vexinieckoro Teopuectsa u 3aua 1 3 3 | 36 | 108 | 108 | 2435 035 | 48 [3ses| 3 | 8 16 035 | 48 3565 9
Macts, 57 | 57 2052 | 2052 [234.25 2.25 [1639.5[17825 11 | 16 | 16 | 32 0.6 |295.75[3565| 12 | 8 | 16 035 | 372 [3565| 24 | 32 | 16 | e4 095 [679.75[ 713 10 | 8 | 12 | 12 0.35 | 292 [35.65
[Merons: wecnenosamis, konTpons 1 avarocT =]
5LB.01 Karemmance 4 10 | 10 | 36 | 30 | 360 | 3235 035 | 292 | 3565 0|8 2| 035 | 292 |3565| 15
[croyxrypa u cooticrea werannuecnx knacrepos. Kz
518.02 e ponmmation 1 8 8 | 36 | 28 | 288 | 4035 035 | 212 [3s6s| 8 [ 8 |16 | 16 035 | 212 | 3565 15
[Marepanoseaeswe u Texonorum cospemenHb v =
518.03 it 2 2 | 12 | 3% | 42 | 42 |23 035 | 372 | 3565 2|8 |1 035 | 372 | 3565 15
KT
LB.04 1 3 3 | 36 | 108 | 108 | 2425 025 | 8375 3| s 16 025 [ 8375 15
[IPoGem ayk o MaTepHanax 1 fpoueccax
51.8.AB.01 Prexruanie aucuunnmne 1 3 8 8 288 | 288 | 24.25 0.25 [263.75) s | 8 16 0.25 [263.73]
KT
BLBABOLOI  [ISXEEI AebopuaL 1 paspyuiein 3 8 8 | 3 | 288 | 288 | 2425 025 | 26375 s | s 16 025 |26375 15
aowarepuane 1
o nucroit it
bipmsonoy oo ramevecnesonarencroi 3 s | s | | | e |22 025 (26375 s | s 1 025 (26275 B
61.8.48.02 2 3 8 8 288 | 288 | 24.35 035 | 228 | 3565 s [ 8 16 0.35 | 228 [35.65
KT
BLBABO20L  [oXars ACGOPaM 1 pazpyei 3 8 8 | 36 | 28 | 288 | 2435 035 | 28 | 3565 8 | s 16 035 | 228 | 3565 15
’ KT
HOBH HaY IHO-HCCTEA0BATENCKOM
BLBABO202  [OHom vayre 3 8 8 | 36 | 28 | 288 | 2435 035 | 28 | 3565 8 | s 16 035 | 228 | 3565 15
51.8.88.03 Prexruansie ancumnamm 2 3 8 8 288 | 288 | 64.35 035 | 188 | 35.65 s |16 | 16 | 32 0.35 | 188 [35.65
1.B.AB.03.01 _[Cneunanshble BONPOCH MaTepHanopeaeHHs 3 8 8 36 | 288 | 288 | 64.35 035 | 188 | 3565 8 | 16 | 16 | 32 035 | 188 | 3565 15 |3
6LB/1B.03.02 _[Cnewansisie cnnasst 3 8 8 | 36 | 288 | 288 | 6435 035 | 188 [ 3565 s |16 | 16 | 32 035 | 188 | 3565 15 |TK3
Bnox 2.N 34 | 1224 | 1224 | 792 | 78 11448 12 5 248 155 | 02 13 266 | 441 | 04 4 248 | 119 | 02 12 18 429.8] 04
O6ssaTensHan uacts | u 39 | 396 | 27 | 266 369 | 04 5 248 | 155 | 02 6 18 | 214 | 02
[Mpouseoncreensas npairka (ayuHo- ONK-1; OMK-2; ONK-3; ONK-4; ONK-5
62.0.01(1) Icchenosarentcian padote) 1 1 5 5 | 36 | 180 | 180 | 25 | 248 155 | 02 5 28 | 155 | 02 15
OTIK-1; ONK-2; OTIK-3; ONK-4; 0TS
62.0.02() e6HaR PaKTHKG (O3HAKOMMTENbHER MPaKTHKa) 2 6 6 |36 | 26 | 26 | 2 | 18 24 | 02 6 18 | 214 | 02 15
Macts, it RS 828 | 828 | 522 | 514 7758 08 7 248227 | 02 4 248 119 [ 02 12 18 4298 0.4
[ponasoncrsenwas npaicria (vayswo- k-T; K2 k3
52.8.01() Wccreonstenscian pagoray 2 2 7 7 |36 | 252 | 252 | 25 | 248 27 | 02 7 48| 227 | 02 15
IMponssoncrsenwas npaicria (vayswo- T-T; T2, TS
52.8.02(1) Wccreonstenscian pagoray 3 3 4 4 |3 | 44 | 194 | 25 | 248 19 | 02 4 28| 119 | 02 15
[Mponssoncrsenwas npaicraia (vayswo- T-T; T2, k3
52.8.03() Dccreronsrenscian pagoray 4 4 5 5 | 3 [ 180 | 10 | 02 1798 | 02 5 1798 | 02 15
par " VT VK KT, T2, K3
62.8.04(1a) otnencTeCH e MPATA (nwesunronyan 4 7 7 |3 |22 |22 | 2 | 18 250 | 02 7 18 20 | 02 15
Bnox 3. wTorosan attectauns 6 | 6 216 | 216 [ 155 [ 15 [ 05 2005 6 15 | 05 200.5
B VC; VK-2; YKC3; YK-4; YKCS; YK-6; OMK-1; ONIK-2; OK-3; OTIK-
JOAFOTOBKE K MOUEAYPE 3BT 1 3UMTa 1 Mle2; k3
3.01() nyckoon Ksambakocomion pabom 6 6 | 36 | 216 | 216 [ 155 | 15 | 05 2005 6 15 | 05 2005 15
@TA. 4 | 4 144 | 144 | 265 05 [17.5 2 [ 8 16 025 [47.75 2 [ 2 0.25 [69.75
VKT, VK2, K3
ETA.01 ::;lvr:’;“” KBATMDUKALOHH2S PaCOTa KaK 4 2 2 3% | 72 72 | 225 025 | 69.75 2 2 025 | 6975 7
foTa.02 PeTonvca noBrOTOBKI Haykix W ys€GHo- 3 2 2 |3 | 72 | 72 |2as 025 | 47.75 2| 8 16 025 | 47.75 15 |2
. reTonneckux pacor - i




CBOHbIE 1A

HHbIE  YyebHbIl mIaH MarucTpatypsl '22.04.01 05

2023 3++.pIx', koA Hanpaenexnus 22.04.01, roa Havyana noa

rotoBkn 2023

NToro Kypc 1 Kypc 2
ba3.% | Bap.% éu' B(OOT 2 Bcero | Cem. 1| Cem. 2 || Bcero | Cem. 3 | Cem. 4
ap.)% | Mum. | Makc | dakT
WToro (c caKkynibTaTBaMm) | | | 111 | 124 || 60 | 30 | 30 64 | 32 | 32
Wroro no O (6e3 chaKy/bTaTiBoB) | | | 107 | 120 || 60 | 30 | 30 60 | 30 [ 30
b1l AvcumnnuHel (Moaynn) 29% 71% | 42.1% 80 80 42 25 17 38 26 12
b1.0 Obs3aTenbHas Yactb 23 19 14 5 4 2 2
BLB | Gpmsonsrensi oo 2 EEE D B
B2 MpakTuka 32% 68% 0% 21 34 18 13 16 4 12
B2.0 Obs3aTenbHas Yactb 11 11 6
2B | oGpmsonarensi o 23 7 7 || 4 | e
B3 ['oCyAapcTBeHHas MTOroBas arTTectauyms | | | 6 | 9 6 | | | | 6
oTA ®aKynbTaTMBHbIE ANCLMMINHDI | | | 4 | 4 | | 4 | 2 | 2
0on, dakynbTtatuebl (B nepuog TO) 55.6 - 52.2 | 53.6 - 579 | 59.4
YuebHas Harpy3ka (akag.4ac/Hen) On, dakynbTaTVBbl (B NEpUOA 3K3. CECCUIA) 53.5 - 53.5 | 53.5 - 53.5 | 53.5
B MEPWOA roC. 3K3aMeHOB - -
KoHTakTHas pabota B nepuog TO (akaa.yac/Hen) on 6.1 - 10 3.6 - 7.6 2.5
Brok b1 360.6 - 167.95| 42.85 - 115.2 | 34.6
Brok B2 79.2 - 25 27 - 25 2.2
CyMMapHasi KoHTakTHast paboTta (akaa. 4ac) Bbnok B3 15.5 - - 15.5
Bnok OT[ 26.5 - - 24.25 | 2.25
WToro no Bcem 6nokam 481.8 - 192.95| 69.85 - 164.45| 54.55
3 SK3AMEH (3k) 3 2 1 3 2
gg;éiaT;ianMHble ¢opMbl MPOMEXYTOYHOMN 3AYET (3a) ] 7 5 2 3 2
3AYET C OLIEHKOW (3a0) B 1 P B 1
MpOLEHT ... 3aHATUI OT ayaAUTOPHbIX (%) JIEeKLMOHHbBIX 25.52%
O6bEM 0bsa3aTeNbHON YacTu oT oblero o6bEMa nporpamMmsbl (%) 28.3%
O6bEM KOHT. paboThl OT 06Lero 06bEMa BpeMEHWN Ha peanusaumio aucumnniud (Moaynei) (%) 12.52%




