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MMHUCTEPCTBO HAYKM U BbICLLEFO OEPA3OBAHUS POCCUIICKOM ®EAEPALIUN

[LOHCKOI rocyAapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET

YYEBHbIV MJIAH

o nporpamme 6akanaepuarta

08.03.01 CTtpouTtensLcTeo

HanpaesneHHocmb TennorasocHabxeHve 1 BeHTUNAUNS

(npocpurp):
Kacgpedpa: MHxeHepHas 3alumTa okpyxatouleii cpegbl
@akynbmem: WHXeHEepHO-CTPOUTENbHbIN

]Keanucpuxauun: bakanasp

0 Hayana nod2omosku (o y4e6HoMy niaHy) 2023

®opma ob6yyeHus: O4YHO-3a04Hast

ObpasosamenbHbili cmaHdapm (©OC) Ne 481 ot 31.05.2017

Cpok nony4eHusi obpasosaHusi: 4 2. 6 m.

Koo O6nacmu npogheccuoHansHol desmenbHocmu U (Unu) cehepb! npogheccuoHanbHol dessmensHocmu. [pogheccuoHansHele cmaHdapmel
16 CTPOUTENLCTBO U XUIULLHO-KOMMYHANBHOE XO3ANCTBO
16.010 CMELUMANMCT NO SKCMNYATALIMM TA30BOTO OBOPYAOBAHMSA XXWUIbIX U OBLUECTBEHHBIX 30AHW
16.014 CMEUMANNCT NO SKCMNYATALMW TPYBOMPOBOAOB U OBOPYAOBAHWS TEMMNOBbLIX CETEN
16.064 CMELMANCT B OBACTU NPOEKTUPOBAHWSA TENNOBbLIX CETEN
16.085 CMELMANCT B OBNACTY NMPOEKTUPOBAHWUSA TEXHONOIMYECKUX PELWEHWI KOTENBHBIX, LLEHTPAMbHBIX TEMAOBLIX MYHKTOB U MANbIX TENNO3NEKTPOLIEHTPANEN
16,068 CMELMANUCT B OBACTY NPOEKTUPOBAHMA TA300E0PYAOBAHNSA TEXHONOMMYECKWX YCTAHOBOK, KOTENBHbIX M MAMbIX TENNOSNEKTPOLIEHTPANEN
20 SNEKTPO3HEPIETUKA
20.024 PABOTHUK NO PEMOHTY OBOPYOOBAHUSA, TPYEOMPOBOAOB Y APMATYPbI TENNOBbIX CETEMN
Tunbl 3aday MpogeccuoHarnsHol desmernsHocmu COITTACOBAHO
NPOEKTHbIM @
~ Pl
TEeXHONOrN4ecKui HavanbHuk YT 7 Hocaves C.B./
OpraH13aLMOHHO-YNPaB/IEHYECKUI : 7
CepBUCHO-3KCMNYATaLMOHHBIN JekaH / c AspysH X.C./
3KCNEepTHO-aHANUTUYECKMIA e

Mpeacepatens HMC no YIH(C)

A/

3aB. kacdeapoit / becnanos B.U./




MnaH YyebHbii nnaH 6akanaspuata 'b080301ANO3TB1_10418_1-23.pIX', kog HanpasneHusa 08.03.01, HanpaBneHHOCTb (Mpodunb) : TennorasocHabxeHve 1 BEHTUNAUMS, rog Hadana nogrotosku 20%

Kype 1 Kypc 2
- - - ®OpMBI oM. aTT. e - Wroro akap.4acos
Cevecrp 1 Cewecrp 2 Cevectp 3 Cevectp 4
Cunrars 5 32 [Baver Macosg Mo | Konr. Kowt Kokt Kowt Kokt
e ®l Ve Hanmerosarite von |3aer e k| e | pre | oar [REE R TS | A | e | ke | S| se. |wroro | sle | na6 | Mp | KeP | 13| cP | wkp | (O | s |wroro| Mle | N6 | Mp | KCP | 13| cP | vkp | (00| s |Wroro| e | Nlas | Mp | KCP | 13| P | MKP | T s |Wroro| Mex | Mlab | Mp | KCP | 13| CP
[Bnok 1.AvcumnmHb! (Moaym) 207 7780 [2469.9| 2282 [4560.4| 57.9 [749.7 | 29 | 1044 | 80 | 64 | 98 | 15 7136| 2 [714| 28 [1072] 108 [ 48 | 134 | 10 | 2 [6953[ 3.3 | 71.4 | 31 |1184 | 152 | 80 | 128 | 20 690.6] 63 [107.1] 25 [ 964 [ 144 | 80 | 130 | 19 477.8
lO6s3aTenbHas uacts 97 3820 [1208.8] 1138 [2280.9] 12.8 [321.3 29 [1044[ 80 [ 64 | 98 | 15 7136 2 [71.4| 28 [1072] 108 | 48 [ 134 | 10 | 2 [6953[ 33 [71.4| 31 [1184] 152 [ 80 [ 128 | 20 690.6] 63 [107.1] 6 [ 280 [ 48 82 | 6 107.6
+ Lot [ounocodus 4 3 [ 36 [ 108 [ 663 &4 6 | 03 | 357 3 (08 ] 3 2 | 2 6
+  pro02 Mcropus Poccun 2 | 1 4 | 36 | 144 | 585 | 56 | 855 | o5 2 [ ] s 16 | 1 468 | 02 RS 6 | 1 387 | 03
+  [pr0.03 [Mhocrpanbiit sabikc 2 4 144 [ 343 [ 34 [ 74 | 03 [ 357 4 [ 144 34 74 | 03 [357
+  [p1.0.03.01 |HocTpanHbii sabik (aHrniickiii) 2 4 [ 36 | 144 [ 343 ] 3¢ [ 74 [ 03 [ 357 4 | 144 34 74 | 03 | 357
[61.0.03.02 MHOCTpaHHbIit si3bIK (paHUy3CcKuit) 2 4 36 144 343 34 74 0.3 357 4 144 34 74 0.3 357
- [61.0.03.03 MHOCTPaHHBI 5i3bIK (HEMELIKWIA) 2 4 36 144 34.3 34 74 0.3 35.7 4 144 34 74 0.3 35.7
. ocTparHsii sabik (pycoiui sabik kak
pLO03.04 Ly ocrpanmin) 2 4 |36 | 144 343 | 34 | 74 | 03 | 357 4 | 1 34 74 | 03 | 357
+  [pro.04 [Besonacrocrs uskenesTensHocTi 6 3 |3 [ 108 [ 513 [ 48 [ 21 [ 03 [ 357
+  [proos ovaueckas: kynstypa u copr 1 2 [36 [ 72 [382] 36 [ 338 [ 02 2 |72 ] 8 3 | 2 338 | 02
+  [p1.00s |nenosas ommymcaums 1 2 |3 [ 722 [162] 16 [ 558 [ 02 2 [ ] 8 8 558 | 02
+  [prooz [Bricuwan marevarna 12 10 [ 36 [360 [ 686 | 64 [ 220 [ 06 | 714 | 5 [180 ] 16 16 | 2 10 [ 03 [357] 5 [180 | 16 16 | 2 110 | 03 [ 357
+  [pr.o.08 Wipopmarika 1 3 [ 36 [108 [ 192 | 16 [ 888 [ 02 3 | 108 16 3 888 | 02
+  [pro.09 fovama 3 2 7 [ 36 [ 252 [ 665 | 64 [1498[ 05 [ 357 3 [ 108 16 [ 16 1 748 | 02 4 [14a] 16 [ 16 1 75 | 03 [ 357
+  [pro.10 ns 1 3 [36 [108 [ 352 32 [ 728 [ 02 3 (18] 16| 16 3 728 | 02
+  [proat Bronors 1 3 [ 36 [108 [ 342 | 32 [ 738 [ 02 3 [108] 16| 16 2 738 | 02
+  [proaz ] rpauka 1 6 [ 36 [ 216 [ 343 | 32 [ 146 [ 03 [357 | 6 [216 | 8 [16 [ 8 | 2 146 | 03 | 357
+ [proas 22 2 6 216 | 674 | 64 |1486| 14 6 |216 | 32 | 32 2 1486| 1.4
+ 101301 [reonorna 2 3 |36 [ 108 [332] 32 [ 748 02 3 [108] 16 ] 16 1 748 | 02
+  [pr.0.13.02 [reoneans 2 2 3 | 3 [ 108 [ 342 [ 32 [ 738 [ 12 3 [108] 16 [ 16 1 738 | 12
+  [pro.4 [Mexauia 3 [ 233 33 [ 12 432 (1529 144 |243.4[ 29 [ 357 3 [108] 16 16 | 1 748 02 9 [324] 48 [32 |32 s 168.6] 27 | 357
+ 5101401 [Teopernieckas vexanuka 3 | 2 3 6 [ 36 | 216 [ 675 | 64 [1128] 15 [ 357 3 [ 108 ] 16 16 [ 1 748 | 02 3 [108 ] 16 16 | 1 38 | 13 | 357
+ 101402 |conpotvenetme marepuance 3 3 3 |36 [ 108 [ 512 [ 48 [ 568 [ 12 3 [108] 16 |16 ] 16 ] 2 568 | 12
+  [p1.0.14.03  |Mexanuia rpynos 3 3 [ 36 [108 [ 342 32 [ 738 [ 02 3 [108] 16 [ 16 2 738 | 02
+  [proas CHOBB! FWAPABAMKM U TENNOTEXHHKM 3 3 | 3 [ 108 [ 502 | 48 [ 578 [ 02 3 [108] 16 [ 16|16 [ 2 578 | 02
+  |proas [crpourensiioe warepnanosenete 3 3 |36 [ 108 [ 342 | 32 [ 738 [ 02 3 [108 ] 16 [ 16 2 738 | 02
P 3 n
+  [proaz Komrpon xacron 3 3 | 3 | 108 | 342 | 32 | 738 02 3 | 108 | 16 6 | 2 738 | 02
CHOBbI APXHTETYPSI M CTPOTENHbIX
+  |proas Roncrmyeni 3 3 3 | 3 | 108|353 | 32 [ 3 | 23|37 3 | 108 | 16 6 | 1 37 | 23 | 357
+  [pro.o Jocrossi npoetcrHoit esensoct 1 3 [ 36 [108 [ 222 | 22 [ 858 [ 02 3 [ 108 2 858 | 02
+ 1020 a";’;‘:r“""""" KYPC 10 duseckoii kynuType 246 328 |176.6 | 166 | 1514 | 0.6 64 34 | 2 27.8 | 0.2 68 32 | 2 34 64 34 | 2 27.8
+  [pL.020.01 [O6uas dusnveckan noaroroska 26 328 | 1766 | 166 [ 1514 | 06 64 M | 2 278 | 02 68 2 | 2 34 64 34 | 2 27.8
- [p1.0.20.02 [CneunanbHas MeavuMHCKas rpynna 246 328 176.6 166 151.4 0.6 64 34 2 27.8 0.2 68 32 2 34 64 34 2 27.8
+ Lozt \Ancumnnmums: (Moysu) no seiGopy 2 (AB.2) 3 3 108 | 262 | 24 | 818 | 0.2 3 |08 8 16 | 2 818 | 0.2
+  [p1.021.01  |ipasa uenosera 3 3 [ 36 [108 [ 262 | 24 [ 818 [ 02 3 [108] 8 16 | 2 818 [ 02
i MrchopmaLmono-oBpasosatensias cpena Bysa
ZEEINCI el 3 3 |3 | 108 | 262 | 24 | 818 02 3 |08 | 8 6 | 2 818 | 02
+  pLoz Icumnnub (Morynu) no esi6opy 3 (AB.3) 3 3 108 | 19.2 | 16 | 888 | 0.2 3 | 108 | 16 3 888 | 0.2
+  [p1.0.22.01 _[Textonorueckoe npeanputmatenscreo 3 3 [ 36 [108 [ 192 | 16 [ 888 [ 02 3 | 108 | 16 3 888 | 02
- 102202 [couanshoe npeanputumarenscrao 3 3 [ 36 [ 108 [ 192 16 | 888 [ 02 3 [ 108 ] 16 3 888 | 02
+  [prozs [ocHos Boermoii noaroToskw 2 3 | 3 [ 108 [ 172 [ 16 [ 908 [ 02 3 [ 18] 6 s [ 1 | 2 [os] 02
+  [pro24 [Ncuxonorus komanakoii paBotsi u nuaepcTea 4 3 | 3 [ 108 [ 342 | 32 [ 738 [ 02 3 [108 ] 16 16 | 2 738
+  [pro2s Jocross poccuiicoit rocyaapcreentiocn 2 2 |3 | 72 [162 | 16 | 558 | 02 2 [ 2] s 10 558 | 02
y 110 3960 [1261.1] 1144 [2270.5] 45.1 [ 4284 19 [ 684 | 9 | 80 | 48 | 13 370.2
[OcHoss! oecnievexis MAKPOKTANaTa 343 5 4 H 4 9 3 | 324 | 745 | 64 |2138| 55 | 357 4 | 144 | 16 6 | 3 106.8
(Bcniosan rennoguauky 3ars)
Crpoutenshbie varepuansi 4 3 [ 36 [108 [ 343 32 [ 38 [ 03 [ 357 3 |18 | 16 | 16 2 38
[Tennorasockabuenvte 1 sesTunsMS 4 4 3 [ 36 [ 108 [ 522 | 48 | 558 [ 22 3 (108 ] 16 [ 16| 16] 2 55.8
[BosocHa6xenvie n sopooTeenenve 4 3 | 3 [ 108 [ 502 | 48 [ 578 [ 02 3 (18] 16 [ 16|16 ] 2 57.8
[Teoperieckyte ocHoBb TennoTexHuki:
Fevmnseckan repmopmamncs 4 3 | 3 | 108|342 | 32 [ 738 02 3 |08 | 16 | 16 2 738
[Teoperieckyte ocHoBb TennoTexHuki:
+  pLB.OS B mcotmen 4 3 |3 | 108|343 | 32 | 38 | 03 | 357 3 | 108 | 16 | 16 2 38
+ l51.8.07 |Hacocw, BEHTUNATOPLI 1 KOMNPECCOPLI B CUCTEMAX| 5 5 5 36 180 513 48 93 13 357
[rennorasocraGens u senTunALAN
+  pLB.o8 [‘enepatops Tenna 1 aeTooMHoe 6 5 5 6 9 3 | 324 | 895 | 80 |1988| 45 | 357
3AaHWA
+ B9 foronnenve 7 | s 7 | s 8 [ 36 [ 288 [ 755 | 64 [1768 [ 55 | 357
+ Lo [Textonorueckwe npoueccs & crpoutenscree 5 5 4 |36 [ 144 [ 373 ] 32 [ 71 | 23 | 357
CHOBbI TEXHOTIOTM CHCTEM TeNTOras0CHaBKeHIs
+ [p1.B.11 In semTvnALM 5 5 5 36 180 36.2 32 1438 2.2
[ocrosbi oprarusaunn u ynpasnens &
+  pLBI2 Erpommenree 7 3 | 3 | 108|352 | 32 [ 728 02
+  pLea3 67 7 [ s 8 | 36 | 288 [1086 | 96 | 108 | 56 | 714
+ B4 lLermpansHoe TennocHabxenve 7 | s 7 7 [ 36 [ 252 [ 905 | 80 [1258] 35 [ 357
+  Lais [rasocrabene 6 7 [ s 7 [ 36 [ 252 [ 875 | 80 [1288[ 35 | 357
[nyume sapybexcisie npodeccuoransHsie
+  pLB.I6 vt 9 4 | 36 | 144 | 502 | 48 | 938 | 02
[KoHanLmonmposarite sosayxa u
+ [p1.8.17 onogocHabxeHme 3aaHuii 7 7 4 36 144 51.2 48 92.8 1.2
IAeTomaTaLMs cuctem TennorasocHaGKeHHs u
+  pLB18 e 7 3 |3 | 108 | 262 | 24 | 818 02
+  pLB.19 [prenayaraLma u Hanaaka cucre 8 8 4 3 | 144 | 692 | 64 | 748 | 22
frennorasocaens u erTunsuAn
+  pLB20 iucneniie MeTozs! & e 8 8 4 3 | 144 | 533 | 48 55 | 33 | 357
+ B2t Preprocéepexenve 8 3 [ 36 [ 108 [ 503 48 [ 577 [ 03
+  pLe22 |lnncunnnunsi no swiGopy 61.8.48.1 5 4 144 | 352 [ 32 [1088] 02
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- B B ®OpPMbI NPOM. ATT. e, - Wroro akap.uacos Kipc Kypc2
Cemectp 1 Cewecrp 2 Cevectp 3 Cevectp 4
C‘*:”:::‘e’ Bl Mhgexc HaumeroBave ?«f: Zayer 33:? 9 kn | ke | Pre | Gakr “a;‘: f n;‘z{v ’(D"a"sr" Aya. | cp | ke ’;‘D’:: 3e. |Wroro| flex | Na6 | np | kep | 13 | cp | ke sg:: se |Wroro| Nex | Ma6 | mp | kep | 13 | cp | ukp Eg:: se |Mroro| Nlek | Ma6 | np [ kep | 13 | cp | wkp ﬁ‘;:: se. |Mroro| Nex | na6 | mp [ kep | 13 | cp
+  [p1B.22.01 Igzg;::::}:z:“:‘;;;’gf::”B"W" Tennosoro 5 4 36 | 144 | 352 | 32 [1088 | 02
- ptB2202 IgsZ;::;;:E:::::‘:MMT‘FSWNWKaum ™O M 5 4 3 | 144 | 352 | 32 |1088| 02
+  pLe23 lucunnnunbi no ewiGopy 61.8.38.2 8 4 144 | 342 [ 32 [1008] 02
+  p1B2301 g;‘:"‘:"":’:o‘é"r: 0BeKTOB npodeccuonansHoit 8 4 36 | 144 | 342 | 32 [1008 | 02
- JprB23.02  [rewonornecate npouecce TrB. 8 4 | 36 | 144 | 342 [ 32 [1008] 02
[Brok 2. 24 864 | 212 [ 20 [8428] 12 6 | 216 2156] 04 6 | 216 20 195.6
vacts 6 216 | 04 2156 | 0.4 6 | 216 2156] 04
+ 2001 [yuebHas npaktuka 22 6 216 | 04 2156 | 0.4 6 | 216 215.6] 0.4
+ [62.0.01.01(Y) [M3bickaTenbckas npakTuka (Meonoruyeckas) 2 3 36 108 0.2 107.8 0.2 3 108 1078 | 0.2
+ 0.01.02(Y) @ npakTia (' 2 3 [ 36 [ 108 | 02 107.8 | 02 3 | 108 107.8| 02
Macts, y it 18 648 | 208 [ 20 [627.2] 08 6 | 216 20 195.6
+ B0t [vuesHas npaktuka 4 3 108 | 202 [ 20 [ 878 | 02 3 [ 108 20 87.8
[62.8.01.01(¥) _[osraromrrensias npaxruia 4 3 [ 36 [108 [ 202 | 20 [s78 [ 02 3 [ 108 20 87.8
+ 2802 [Npoussoncraennan npaktuka 469 15 540 | 0.6 539.4 | 0.6 3 [ 108 107.8
+  [p2.B.02.01() [Textonorueckas npaktuka 4 3 [ 36 [ 108 [ 02 1078 | 02 3 [ 108 107.8
+  [p2:8.02.02(n) |npoexrhan npakrica 6 6 | 36 | 216 | 02 2158 | 02
+  [p2:8.02.03(Nm) [Npenaunnovrian npaiua 9 6 | 36 | 216 | 02 2158 | 02
[Bok 3.locya: wTorosas arrecrauns 9 324 | 0.25 323.75] 0.25
+ p3ot E':I’;‘yﬂ:iﬁK';:::;Eﬂ;ﬁj::i’:;;g;f:‘““" 9 9 | 36 | 324 | 025 32375| 025
®TA.9: 12 432 [ 1008 [ 98 [3312] 08 6 | 216 | 16 1 [ 2 1636 0.4 3 | 108 2 838 | 02 3 [ 108 24 83.8
+  forpor [ocHoB HpasceenHocTi 2 2 [36 [ 72 [ 182 16 [ 538 [ 02 2 [ 722 16 2 538 | 02
+ [oTA.02 [PyCCKmiA A3bIK KaK MHOCTPaHHBIN 34 6 36 216 48.4 48 167.6 0.4 3 108 24 83.8 0.2 3 108 24 83.8
+  |otno3 Wrocrpantsiit sasik 2 4 | 36 | 144 | 342 [ 34 1098 ] 02 4 |1 34 109.8 | 02
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Kypc 3 Kypc 4 Kypc 5 Saxpen
Cevecrp 5 Cevectp 6 Cevectp 7 Cemectp 8 Cevecrp 9 Cemecrp A nexias
ke | KT se fvroro | mex | nas | mp | kep | 3 | oo | mke | KT | se |uroro| nex | mas | mp | ke | 13 | cp | ke [ KO | s [wroro| mex | nas | mp | kep | 3 | @ | wke | KT | se |uroro| nex | mas | mp | kep | 3 | cp | wke [ KO | se [wroro| mex | nias | mp [ kep | 13 | o | wke | KT | se |uroro| nex | mas | mp | ke | 3 | cp | wke [ KO | kon
pone pone pone pone pone pone pone
4 144 16 16 3 1088 [ 0.2 104
4 | 144 | 16 6 | 3 1088 | 02 104
4 [14a] 16 16 | 2 109.8] 0.2
4 | 144 | 16 16 | 2 1098 | 02 104
4 (144 [ 16 6 | 2 1098 [ 02 104
0.4 6 | 216 215.8] 02 6 | 216 2158] 02
107
132
04 6 | 216 215.8] 02 6 | 216 2158] 02
0.2
0.2 104
0.2 6 | 216 215.8] 0.2 6 | 216 215.8] 0.2
0.2 104
6 | 216 2158 | 02 104
6 | 216 2158] 02 104
9 [ 32 323.75] 025
9 | 32 32375 025 104
02
76
0.2 39
126




