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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) 2025
®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 MO NMPOEKTUPOBAHMIO CUCTEM SNEKTPOCHABXEHWSA OB LEKTOB 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 MO NMPOEKTUPOBAHMIO ABTOMATU3MPOBAHHBLIX CUCTEM YMPABJIEHUSA TEXHONOMMYECKUMU NMPOLEECCAMM
OcHoeHoli Tunbi 3aday npogheccuoHanbHol desimenibHOCMU
+ NPOEKTHbIN
- 3KCNNyaTaUMOHHbIN




Pexnmbl paboTbl 3MeKTPUYECKMX MCTOYHUKOB NMUTAHWUS, NOACTAHLMI, CETEN |

MnaH YyebHbii nnaH maructpatypsl '13.04.02_01_2025_3++.pIx', kog Hanpaenexus 13.04.02, nporpamma Maructparypsbl :

Kype2 [3axpen
) . S e Gt Cemectp 1 Cemectp 2 Cevectp Cevecrp 4 lneswas -
i« e o |k - K K K
Ungerc Hanvenosane 208 | saver 20T k| ke | oaxr oy | ' | T | wo | ma | e :ﬂ: ae. |Wroro| nec | nas | Mo | oon | vo | na | o | O ae fwroro| e | sta6 | mp | cn | Mo | ma | P sg"nl ae. |Wroro| fec | Mp | con | vo | ma | cp | [ | ae |wroro| fec | a5 | mp | con | rua | wo | ma | co | [0V | Kon Kouerenumn
ok 1 (Moysn) 58 | 2088 [ 4911 51 | 1383 [2139] 24 | 864 | 98 | 16 | 9 1.95 58075 713 | 19 [ 684 | 74 | 16 | 64 17 [457 [713] 8 [288 [ 34 [ 32 0.85 [1855(3565[ 7 [252 [ 28 [ 14 | 14 0.6 [159.75[35.65
O6ssaTenHan uacts 24 | 864 [144.35 235 | 684 |3565| 10 | 360 | 18 48 1 [ 293 12 [432 ] 26 | 16 | 32 11 (321253565 2 | 72 | 2 0.25 [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 123 6 | 216 | 675 0.75 |209.25| 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 [Crpareruueckoe ynpasnenie mpoexTHol 2 2 | 72 | 22 025 | 6975 2 (2| 2 025 | 69.75 7
lresrenshocrio
N Vi2; VK3, ¥K6
IPeAND/HUNATENLCKaR AESTEAHOCTS.
61.0.02.03 il 3 2 | 72 |22 025 | 6975 2 | 2|2 025 | 6975 7
61.0.03 [AKanemnsecknii anrnmiickwi s3bik 12 5 | 180 | 325 05 [1475 2 [ 16 025 [55.75 3 | 108 16 025 [91.75
61.0.03.01 |Acanevueciuit anrickut szs 1 1 2 | 72 [1625 025 | 5575 2 | » 16 0.25 | 5575 30
51.0.03.02 |akanevuecit anrmickh szs 2 2 3 | 108 | 1625 025 | 9175 3 | 108 16 025 [ 9175 30
NPRBEHIHE KaECTBOM 3NEKTPOSHEprN CHCTEN
61.0.04 Dreermonimtronn 1 3 | 108 | 2425 025 | 8375 3 |08 8 16 025 | 8375 a3
OnKT
Coppenentbie TexvonoruM npoeKTHpoBaNIS &
51.0.05 et eerme n ek e 2 4 | 1w | 3235 035 | 76 | 3565 4 || 16 16 035 | 76 3565 a3
v o2
61.0.06 [iuauonoe woReniposatue o 2 3 | 108 | 2425 025 | 8375 3 (08| 8 |16 025 |83.75 a
Precrposweprervke v anexrporexske
Macts, 34| 1224 34675 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 =3
LB.01 Erocrpotmtmenn 2 |1 8 | 288 | 966 0.6 [155.75(3565 | 4 | 144 | 32 16 025 |95.75 4 |1aa| 32 16 035 | 60 |35.65
KT
KTHPOBAWNE U OTTUMITaLNA CHTEM
5LB.0L01 Dt 1 1 4 | 14 | ass 025 | 9575 4 || 2 16 025 [ 9575 a
kT
518.01.02 [[oerTupoeate 1 ormumzaLAs chcTen 2 4 | 144 | e85 035 | 60 | 3565 4 || n 16 035 | 60 3565 a
prexTpochagKens 2
K2
61.8.02 [Opranuzaunn sxcryaTaumw, pemonTa u 3| 2 6 | 216 | 646 0.6 [115.75( 3565 3 [ 108 16 16 025 |75.75 3 |108| 16 | 16 035 | 40 3565
K2
61.8.02.01 e 2 oy aTaLI 1 peHOHTa 2 3 | 108 | 3225 025 | 7575 3 | ws | 16 16 025 | 7575 43
p1.8.02.02 JwartocTiia anexTpooopyaoBais 3 3 108 | 3235 035 | 40 | 3565 3 108 16 | 16 035 | 40 | 3565 43 |2
PreprocGepexentie  aneprocSeperatoume k1
1.8.03 s 1 5 | 180 | 4835 035 | 9 [3565| 5 |18 | 16 | 16 | 16 035 | 9 |3565 43
51.8.04 eroitumeocts cucrem snexrpocHareni 4 4 | 144 [ 2835 035 | 80 [ 365 4 | 1e4 ] 14 | 14 035 | 80 |3565] 43 [T
K2
LB.05 [PrexTPOMATHITHAR COBMECTIMOCTD cACTeM 1 5 | 180 | 4835 035 | 9 [3s65| 5 | 180 | 32 16 035 | 9 3565 a
paBreHs O6beKTOB neKTpOSHepreTAKH
BL8.8.01 Prexruanie ancumnaums 1 3 3 | 108 |3225 025 [ 7575 3 [108] 16 | 16 025 |75.75
[psTomarusaus cncrem anexrpocatenms K3
BLBABOLOL [ o) 3 3 | 108 | 3225 025 | 7575 3 |08 | 16 | 16 025 | 7575 a
MCTeMHi HATHS Y MAHATVE pewenyi o k3
BLB/BOLO2  [10BbILHHIO HARSKHOCTH CHCTEM 3 3 | w08 | 3225 025 | 7575 3 | 108 | 16 | 16 025 | 7575 43
prexTpocHatxens
61.8.18.02 Prexusnsie ancuunnmme 2 4 3 | 108 | 2825 025 [79.75 3 [108] 14 14 0.25 [79.75
. K2
LBABO20L  [[2CUSTHOSKCEpUMETanLibE HccneRoeaHn 4 3 | w08 | 2825 025 | 7975 3 08| 14 14 025 | 79.75 3
B1.B/B.02.02 __[KoMMepHecksii yHeT neKTpoaHepri 4 3 108 | 28.25 025 | 7975 3 | 108 | 14 14 0.25 | 7975 a3 |Nk2
|Bno 2.Npaktuka 56| 2016 | 832 19328] 16 5 | 180 248 155 | 02 13 | 468 266 | 441 | 04 27 | 302 941 | 08 11 | 3% 3958] 02
O6ssaTentHas vacte 18 | 648 | 4 644 | 04 9 [ 324 18 [ 322 [ 02 9 [ 324 18 [322 [ 02
VS, ONK1; OT-2
62.0.01(Y) EHas NDaKTHKA (03HAKOMHTEbHGR MPaKTKR) 2 9 |34 | 2 22 | 02 9 | 34 18 | 32 | 02 3
162.0.02() [PonasoncCTaenan npaicTuka (kennyaraumontan 3 9 |34 | 2 322 | 02 o | 324 18 | 322 | 02 PR
Ipacrinca
Macrs, i 38 [ 1368 | 792 12888] 12 5 [ 180 248 [ 155 [ 02 4 | 144 248 | 119 | 02 18 | 648 284 619 [ 06 11 [ 39 3958] 0.2
- VKT, YKCG; KT
62.8.01() [TpowsBoncraean mpakica (uayHo- 1 5 | 180 | 25 155 | 02 5 | 180 248 | 155 | 02 a3
patora) 1
. VKT, VKB, T
/52.8.02() [iponss0ncTsenan MhaKTa (Hay o 2 4 || o2 n9 | 02 4 | 144 28 | 119 | 02 43
pabora) 2
INpouseocreentas npakrika (wayuro- VT, VGG, KT
62.8.03() ot 3 3 3 108 | 25 8 | 02 3 | 108 28| 83 | 02 a3
INponseoncraennas nparria (Haysho- VKT, VKCG; KT
52.8.04(1) biccrenonsentcian padoray 4 4 1n | . | 02 3958 | 02 1 | 3 3958 | 02 a3
Vicz; k1
52.8.05() [TPow3BoACTEeHH2A MpaTia (npoekian 3 9 |3 | 2 2 | 02 9 | 32 18 | 32 | 02 a
npakTyka)
VT, VK2, VK3, VK4, VK,
52.8.06(a) Q;’;f;::m“m AT (s K 3 6 216 2 214 | 02 6 | 216 18 | 214 | 02 43
lBrox 3.rocyn: wrorosas 6 | 216 | 155 | 05 2005 6 | 216 15 | 05 2005
. VK-T; YK-2; YK-3; VKA, YK-5; YKCG; ONK-1; OTK-2; MIK-1; 1K-2; 1K-3
IOAOTOBKa K NPOLEAYPE 3AUINTHI M 33UMT
83.01(1) Boirorser oo o o 6 | 216 | 155 | o5 2005 6 | 26 15 | 05 2005 43
@A, 4 | 144 | 45 05 [ 1395 4 |14 4 05 [1395
VKT, VK2, VK3
ot Prmrccs reamibuauontas paor rax 4 2| 2| 035 | 6075 BEIE 025 |95 n
K3
oTA02 [PHeprocSepexenie s GomKerHoi chepe u KKX 4 2 | 2|2 025 | 6975 2 (2| 2 025 | 69.75 43




CBOHbIE 1A

HHbIE  YyebHbI maaH MarucTpatypbl '13.04.02 01

2025 3++.pIx', koA Hanpaenexnus 13.04.02, roa Havyana noa

rotoBkn 2025

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 | 124 || 61 | 29 | 32 63 | 35 | 28
Wroro no O (6e3 chaKy/bTaTiBoB) | | | 9 | 120 || 61 | 29 | 32 50 | 35 | 24
b1l AvcumnnuHel (Moaynn) 41% 59% | 17.6% 45 58 43 24 19 15 8 7
b1.0 Obs3aTenbHas Yactb 24 22 10 12 2 2
BLB | Gpmsonsrensi oo 2RSS R
b2 MpakTuka 32% 68% 0% 45 56 18 5 13 38 27 11
B2.0 Obs3aTenbHas Yactb 18 9 9 9 9
2B | oGpmsonarensi o 38 ol s |+ & s |0
B3 ['oCyAapcTBeHHas MTOroBas arTTectauyms | | | 6 | 9 6 | | | | 6
oTA ®aKynbTaTMBHbIE ANCLMMINHDI | | | 4 | 4 | | 4 | | 4
0on, dakynbTtatuebl (B nepuog TO) 55.2 - 50.8 | 57.4 - 59.3 | 52.2
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 7.9 - 12.4 9.8 - 4.8 4
Brok b1 491.1 - 211.95| 155.7 - 66.85 | 56.6
Brok B2 83.2 - 25 27 - 31 0.2
CyMMapHasi KoHTakTHast paboTta (akaa. 4ac) Bbnok B3 15.5 - - 15.5
Bnok ®TA 4.5 - - 4.5
WToro no Bcem 6nokam 594.3 - 236.95| 182.7 - 97.85 | 76.8
3 SK3AMEH (3k) 4 2 2 2 1 1
ggféiaT;ianMHble ¢opMbl MPOMEXYTOYHOMN 3AYET (3a) ] 9 5 P P 2 2
3AYET C OLIEHKOW (3a0) B 1 P 4
MpOLEHT ... 3aHATUI OT ayaAUTOPHbIX (%) JIEeKLMOHHbBIX 47.65%
O6bEM 0bsa3aTeNbHON YacTu oT oblero o6bEMa nporpamMmsbl (%) 35%
O6bEM KOHT. paboThl OT 06Lero 06bEMa BpeMEHWN Ha peanusaumio aucumnniud (Moaynei) (%) 23.52%




