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Hanpasnenve noarotoskun 13.04.02 OnekTpo3HEpreTuka 1 anekTpoTexHuka
HanpaBneHHocTb (npoduib): Pexnmbl paboTbl 3NEKTPUYECKUX UCTOYHUKOB NUTAHWUS, MOACTAHLIMIA, CETEN U CUCTEM
lNpozpamma Pexumbl paboThbl 3NEKTPUYECKNX UCTOYHWKOB MUTAHWS, NOACTaHLMN, CETeN U CUCTEM
Mazucmpamypebl:
Kagpedpa: AnekTpocHabXeHWE 1 SNEeKTPOTEXHUKA
Unecmumym: UXud
|K6an ugpukayus: mazucmp 00 Hayana nod2omosku (1o y4e6HOMY nnaHy) 2023
®opma obyyeHusi: OuHasi Ob6pasosamernbHbili cmaHdapm (©IOC) Ne 147 ot 28.02.2018
Cpok nomnyyeHusi obpasogaHus: 2 .
Koo Ob6nacmu npogpeccuoHansHol dessmenbHocmu u (unu) cghepbi npogheccuoHanbHol esmenbHocmu. [NpogheccuoHanbHble cmaHOapmbl
16 CTPOUTENBCTBO U XUIULLHO-KOMMYHAILHOE XO3ANCTBO
16.147 CMELMAIIUCT B OBJIACTV NMPOEKTUPOBAHUSA CUCTEM 3JTIEKTPOCHABXEHWUSA OFBEKTOB KAMUTANBHOIO CTPOUTENBCTBA
20 BIEKTPOSHEPIETUKA
20.035 PABOTHWK MO OCYLLECTBAEHMIO ®YHKLIMM ANCMETYEPA B COEPE ONMEPATUBHO-AVNCMIETYEPCKOIO YIPABJIEHWS B QIEKTPOSHEPTETUKE
40 CKBOS3HBbIE BUfibl MPO®ECCUOHAILHOM AEATENILHOCTU B MPOMBILUNEHHOCTM
40.178 CMELMAIIUCT B OBJIACTV NMPOEKTUPOBAHUA ABTOMATU3VUPOBAHHBIX CUCTEM YIMPABJIEHWSA TEXHOJIOMMYECKMMW NMPOLIECCAMM
OcHoeHoli Tunbi 3aday npogheccuoHanbHol desimenibHOCMU
+ NPOEKTHbIN
- 3KCNNyaTaUMOHHbIN




Pexvmbl paboTbl 3NEKTPUYECKMX UCTOYHUKOB NMUTaHWS, NOACTaHLUNA, ceTen

MnaH YyebHbii nnaH maructpatypsl '13.04.02_01_2023_3++.pIx', kog Hanpaenexus 13.04.02, nporpamma Maructparypsbl :

Kypc2 [3axpen
) . S e Gt Cemectp 1 Cemectp 2 Cemecrp Cemecrp 4 lneswas -
Ungerc Hanvenosane 22 [aver e k| ke | omar | o 1RO | raa | v | | o [ K| e furoro| e | nas | mp | con | wo | ma | o K| se. furoro| e | nas [ mp | con | vo | m | @ | K| se fumoro| nex | Mo [oon | wo | na | cp | KO e |vroro| sex | nas | M | con | A | vo | ma | e | KO on Kouerenumn
ok 1 (Moaynn) 60| 2160 [493.35 535 |1452.75 2139 | 24 | 864 | 98 | 16 | % 195 [580.75] 713 | 19 [684 | 74 | 16 | 64 17 [457 [713] 8 [288 [ 34 [ 32 0.85 [1855[3565 9 [324 [ 30 [ 14 [ 14 085 [229.5[35.65
O6ssaTenHan uacts 26 | 936 | 1466 26 |753.75[ 3565 | 10 | 360 | 18 48 1 [ 293 12 [432 ] 26 | 16 | 32 11 (321253565 2 | 72 | 2 0.25 [69.75 2 [ n]2 025 [ 69.75
; " Vi1
61.0.01 bagore oAy ecneaosatenscioi 1 3 | 108 [ 2425 025 | 8375 3 |08 8 16 0.25 | 83.75 9
p1.0.02 [NpeanpukmmaTensckas AesTensHOCTL 1234 8 | 288 | 9 1 279 2 | 72| 2 0.25 |69.75 2 | 72] 2 0.25 |69.75 2 | 72| 2 0.25 |69.75 2 | 72| 2 0.25 |69.75 YK-1; YK-2; YK
Vil
IMpeanpunuvaTensCian AesTensHoCTb. CHCTeMHIH|
51.0.02.01 oo o yhmanes omeam 1 2 | 72 |22 025 | 6975 2 || 2 025 [ 6975 7
[Mpeanpunmmarentcras nestenshocrs. VKT VK3
61.0.02.02 TpaTeriieckoe YNpasneKe npoeKTHof 2 2 | 72 | 22 025 | 6975 2 (2| 2 025 | 69.75 7
hesreneHocbio
N Vi3, VK6
IPeAND/HUNATENLCKaR AESTEAHOCTS.
61.0.02.03 il 3 2 | 72 |22 025 | 6975 2 | 2|2 025 | 6975 7
oeanpunmvatenscias aestensiocrs. =
51.0.02.04 Lol 4 2 | 72 |2 025 | 6975 2 (72| 2 025 |69.75 7
61.0.03 i Vickonih s3bik 12 5 | 180 | 325 05 |1475 2 [ 72 16 025 [55.75 3 | 108 16 0.25 [91.75 VK4 YKS
51.0.03.01 JAanemmecsit aHrnmiicknit sk 1 1 2 72 | 1625 025 | 55.75 2 | » 16 025 | 55.75 30 |YKed VIS
51.0.03.02 |Akanevuecuit anrrick sz 2 2 3 | 108 | 1625 025 | 9175 3 | 108 16 025 | 9175 30| VK4S
onk2
NPaBENHE Ka|ECTBOM INEKTPOIHEPTM CHCTEM
51.0.04 oo 1 3 | 108 | 2425 025 | 8375 3 |08 8 16 025 [ 8375 a3
e CE=)
610.05 [CospENenmibe TeXHOONM! NPOSKTHBOSAIAS & 2 4 | 14 | 3235 035 | 76 | 3565 4 || 16 16 035 | 76 3565 a
fneicrposHeprervke 1 anexpoTexske
CE
ELoos vuraLuonnoe wosenuposarie o 5 3 | 108 | 2425 025 | 8375 3 (08| 8 | 16 025 | 8375 B
Macrs, 34| 1224 [346.75 275 | 699 [178.25] 14 | 504 | 80 | 16 | 48 0.95 [287.75[ 713 | 7 | 252 | a8 32 06 [13575[35.65| 6 | 216 | 32 | 32 06 |11575]3565] 7 | 252 | 28 | 14 | 14 0.6 [159.75]35.65
[poexruposanme u onmummsaums cucrem k-1
5LBOL [Esmiaeiiviet 2 |1 s | 288 | 966 0.6 [15575(3565 | 4 | 144 | 32 16 025 |95.75 4 |1aa| 32 16 035 | 60 |35.65
kT
5LB.0LOL [[oerTupoeate 1 onmumzauAs chcTen 1 4 | 144 | ass 025 | 9575 4 | 1| 2 16 025 [ 9575 a
rexTpochagKens |
3
180102 [Tpoerupoeatie 1 QA cactent 2 4 144 | 48.35 035 | 60 | 3565 4 | 144 | 32 16 035 | 60 |3565 43
K2
1.8.02 [Opranwsauns skcyaTaUAM, pesoNTa U 3| 2 6 | 216 | 646 06 |115.75| 35.65 3 |08 16 16 025 (7575 3 108 16 | 16 035 | 40 3565
Kz
raH3aLIAS SKCTYTALIN M PEHOHTa
51.8.02.01 Deermoatomy poan 2 3 | 108 | 3225 025 | 7575 3 (08| 16 16 025 | 75.75 a3
p1.8.02.02 jwarocriia 3 3 108 | 32.35 035 | 40 | 3565 3 | 108 16 | 16 035 | 40 | 3565 a3 |Mk2
reprocepexerue u sneprocteperaioume kT
51.8.03 s 1 5 | 180 | 4835 035 | 9 [3565| 5 |18 | 16 | 16 | 16 035 | 96 3565 43
1.8.04 [YcToiiumocTs cueTem anexTpockabxenis 4 4 144 | 28.35 035 | 80 | 3565 4 | 144 | 14 | 14 035 | 80 [3565| 43 |1
k2
PrexrpomarsmHas cosmectmocTs cacten
51.8.05 e oamne COvoaron ST 1 5 | 180 | 4835 035 | 9 [3565| 5 | 180 | 32 16 035 | 9 |3565 43
51.8.18.01 Pnexuanbie ancuunnmums 1 3 3 | 108 [3225 025 | 75.75 3 [108] 16 | 16 025 [75.75
kS
BLBABOLOL  [[CTOMATMEALYR CHCTeM SnetpociaGHeHMn 3 3 | w8 | 322 025 | 7575 3 | 108 | 16 | 16 025 [ 7575 a
[(npoBukyTLIi yposens)
(CTMHbiii GHAK3 1 MPAHATHE pewerwi o k3
BLB/BOL02  [10BbiLeHHIO HAREXHOCTH CHCTEM 3 3 | 108 | 3225 025 | 7575 3 |08 | 16 | 16 025 | 7575 3
prexTpocHagxetms
L8.18.02 Prextuansie ancumnaumy 2 4 3 | 108 | 2825 025 [79.75 3 [108 ] 14 14 0.25 [79.75
JPacuero-axcnepumeransse uccneosanms =3
| SLCTEE T i o icpediorio 4 3 | 108 | 2825 025 | 7975 3 08| 14 14 025 | 79.75 a3
p1.8.48.02.02 i yaer 4 3 108 | 2825 025 | 7975 3 | 108 | 14 14 0.25 | 7975 a3 |Mk2
[Bnok 2.NpakTuka 54 | 1944 | 832 1860.8 1.6 5 | 180 248 155 | 02 13 | 468 266 | 441 | 0.4 21 | 75 284727 | 06 15 | 540 18 537.8] 0.4
O6szaTensHan vacts 18 | 648 | 4 644 | 04 9 |32 18 [ 322 [ 02 9 [ 324 18 [ 322 [ 02
VS, ONK-1; ONk-2
62.0.01(%) 4eHan MPaKTHK (O3HAKOMHTENbHAR MPAKTIKa) 2 9 |34 | 2 32 | 02 9 | 18 | 32 | 02 3
[Npouseoncraenmas npaicrika (axcnnyarauonas )
62.0.02(7) parnice) 3 9 || 2 2 | 02 9 | 324 18 |32 | 02 )
Macrs, i 36 | 1296 | 792 12168] 12 5 | 180 248 155 | 02 4 | 144 248 | 119 | 02 12 | 432 26.6 | 405 [ 04 15 | 540 18 537.8] 0.4
. VKT, VKB KT
2,801 [FponssoncTsenan nhaKTa (Hay o 1 s |10 | 2 155 | 02 5 | 180 28 | 155 | 02 3
pabora) 1
Inponssoncraenwas npaicriia (ayso- VT, VGG, KT
/52.8.02(1) agota) 2 2 4 | | 25 19 | 02 4 | 144 248 | 119 | 02 a3
[Nponseoncraentas nparrika (Haysho- VKT, VKCG; KT
52.8.03() biccrenossrenscian padoray 3 3 3 | 108 | 2 8 | 02 3 | 108 28| 8 |02 a3
. VKT, YKCG; KT
52.8.04(n) [TpowsBoAcraean mpakTia (uayHo- 4 9 | 32 | 02 3238 | 02 9 | 324 238 02 a
ecrenosarenscas patora) 4
Vi2; k-1
162.8.05() [TPow3Boncraean npakTuia (npoekTan 3 9 |34 | 2 2 | 02 9 | 324 18 | 322 | 02 3
InpakTuka;
VKT, VK2, VK3, VK4, VK5,
52.8.06(M2) [lpowzeoncraesas npairuia (npesgunontan 4 6 |26 | 2 24 | 02 6 | 26 18 24 | 02 3
Inpakruka)
3. wrorosas 6 | 216 [155] o5 2005 6 | 216 15 | 05 200.5
[ VICT; YK-2; VK-3; YKe4; YK-5; YK-6; OTIK-1; OMK-2; 1K1 TK-2; K3
I0ATOTOBKA K NOURAYPE AU 1 3aUTa
3.01(8) liny o Koo patoms 6 | 216 | 155 | o5 2005 6 | 26 15| 05 2005 43
A 6 | 216 | 675 075 [20925 4 | 144 | 4 0.5 [139.5 2 [ n ]2 025 [69.75
VKT, VK2, VK3
oTa.01 [Penycian KeanMukaLmorsan patora K 4 2 | 72 |22 025 | 6975 2|2 2 025 | 6975 7
.02 weprocbepexente 8 nposiLunenHocT 3 2 | 72 | 225 025 | 6975 2 [n]2 025 | 6975 43 |K3
K3
foTa.03 Heprocepexese s GoaxeTHON chepe u KKX 3 2 | 72 |22 025 | 6975 2| 2| 2 025 [ 6975 )




CBOHbIE 1A

HHbIE  YyebHbI maaH MarucTpatypbl '13.04.02 01

2023 3++.pIx', koA Hanpaenexnus 13.04.02, 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) | | | 100 | 126 || 61 | 29 | 32 65 | 33 | 32
Wroro no O (6e3 chaKy/bTaTiBoB) | | | 9 | 120 || 61 | 29 | 32 50 | 29 | 30
b1l AvcumnnuHel (Moaynn) 43% 57% | 17.6% 45 60 43 24 19 17 8 9
b1.0 Obs3aTenbHas Yactb 26 22 10 12 4 2 2
BLB | Gpmsonsrensi oo 2RSS R
b2 MpakTuka 33% 67% 0% 45 54 18 5 13 36 21 15
B2.0 Obs3aTenbHas Yactb 18 9 9 9 9
2B | oGpmsonarensi o 3 P REERE R
B3 ['oCyAapcTBeHHas MTOroBas arTTectauyms | | | 6 | 9 6 | | | | 6
oTA ®aKy/bTaTMBHbIE AUCLIMMIINHI | | | 4 | 6 | | | 4 | 2
0on, dakynbTtatuebl (B nepuog TO) 56.3 - 50.4 | 57.4 - 58.6 | 59.4
YuebHas Harpy3ka (akag.4ac/Hen) On, dakynbTaTVBbl (B NEpUOA 3K3. CECCUIA) 49.4 - 53.5 | 53.5 - 35.7 | 53.5
B MEPWOA roC. 3K3aMeHOB - -
KoHTakTHas pabota B nepuog TO (akaa.yac/Hen) on 7.9 - 12.3 9.8 - 4.9 4.1
Brok b1 493.35 - 211.95| 155.7 - 66.85 | 58.85
Brok B2 83.2 - 25 27 - 29 2.2
CyMMapHasi KoHTakTHast paboTta (akaa. 4ac) Bbnok B3 15.5 - - 15.5
Bnok ®T/ 6.75 - - 4.5 2.25
WToro no Bcem 6nokam 598.8 - 236.95| 182.7 - 100.35| 78.8
3 SK3AMEH (3k) 4 2 2 2 1 1
gg;éiaT;ianMHble ¢opMbl MPOMEXYTOYHOMN 3AYET (3a) ] 9 5 P P 2 2
3AYET C OLEHKOM (3a0) 3 1 2 5 3 2
MpOLEHT ... 3aHATUI OT ayaAUTOPHbIX (%) JIEeKLMOHHbBIX 47.84%
O6bEM 0bsa3aTeNbHON YacTu oT oblero o6bEMa nporpamMmsbl (%) 36.7%
O6bEM KOHT. paboThl OT 06Lero 06bEMa BpeMEHWN Ha peanusaumio aucumnniud (Moaynei) (%) 22.84%




