MuHo6pHayku Poccum
¢henepansHoe rocynapcTeeHHoe BroaxeTHoe o6pa3oBaTeNbHOE YUpeXaeHUe Bhy
«BOpOHEKCKUI roCcyAapCTBEHHbIN YHUBEPCUTET UHXEHEPHbIX TeXaREvIiA

EPKAIAI0

[naH 00obpeH yyeHbIM cogemom YHusepcumema AﬂAnIMPO BAHﬂbI U = lTonos B.H.

lpomokon Ne 10 om 24.06.2021 2. PABOYUUN YYHEBHbIWU NNAH | S0
18.05.02 - -

NnoaroToBKK cneunanncToB

CneuuanbHocTb 18.05.02 XumMuyeckas TEXHONOrUs MaTepuanos COBPEMEHHON SHEPreTUKN

TexHonorus TennoHocuTenemn u Pafno3Kosorna faaepHbIX aHepPreTu4eckKnx yCTaHOBOK

Keanucukayus: uHxeHep
®opma 0byyeHus: o4yHas 00 Havyana nodzomosku (o y4ebHomy nnaHy) 2020
Cpok obyverus: 5 nem 6 mecsAuee Ob6pasosameneHeild cmandapm Ne 1291 om 17.10.2016



MnaH YuyebHbi nnaH cneynanuteTa 'a_18.05.02_2020.plx', kog cneumansHoctn 18.05.02, cneumanusaums : cneumanm3aumst N 3 "TexHonornst TenfioHocuTeNen 1 pagnoakonornsa saepHbIX SHEPreTUYe

Kypc 1
- - .e. - wn .
®opma KoHTponst 3.e. IToro akaa.uacos Conecrp 1 =
_ Sk3a 3aver Skcnep Yacos | Skcnep Mo KoHT. KoHT KoHt KoHt
HaumeHosaHve en | 33T Ton | K0 ® ||%m)| @ || eal || axy|| =2 cp pony | e | e a6 | Mp | KPo | mdP | cP pons | € | e a6 | Mp | KPo | mdP | cP s
Bnok 1 (mopynm) 276 276 10264 | 10264 [4399.25[4850.75| 1014 | 25 150 75 225 | 14.6 394 |101.4| 30 177 90 267 | 15.95 500.65| 101.4
vyacTb 207 207 7452 | 7452 [3211.15[3497.25| 743.6 | 23 135 60 195 |13.75 322.85) 101.4| 28 177 54 231 [15.85 428.75| 101.4
Mopynb "06a3aTenbHblii" 35 | 1124 20 20 720 720 | 316.8 | 335.6 | 67.6 5 15 90 | 0.95 74.05 3 54 0.1 53.9
VIHOCTpaHHBIiA 13bIK 3 12 9 9 36 324 324 176.4 | 113.8 33.8 2 60 0.1 11.9 3 54 0.1 53.9
dunocodust 4 3 3 36 108 108 | 45.85 | 62.15
Be30nacHoCTb Ku3HeaeaTenbHOCTH 5 5 5 36 180 180 48.7 97.5 33.8
Moayas "Hcropua (cropin Poccu, 1 3 3 108 | 108 | 45.85 | 62.15 3 | 1s 30 | 085 62.15
BCeobljan NCTOpHA)
Wctopus 1 3 3 36 108 108 45.85 | 62.15 B] 15 30 0.85 62.15
Mogaynb "®usnueckas KynbTypa u cnopt” 1 2 2 72 72 30.85 | 41.15 2 15 15 0.85 41.15
& |dusnueckas kynbTypa 1 2 2 36 72 72 30.85 | 41.15 2 15 15 0.85 41.15
Moaynh "06e06pasoBaTenbHIi" 11233)12224 s0 | 50 1800 | 1800 | 830.4 | 766.8| 2028 12 | 75 | 30 | o0 | 825 16115 67.6 | 14 | 90 | 36 | 126 | 6.9 2113 338
WndopmaTika 1 4 4 36 144 144 60.85 | 83.15 4 15 15 30 0.85 83.15
Ddusnka 13 2 12 12 36 432 432 | 185.55| 178.85| 67.6 4 30 15 15 3.7 46.5 | 33.8 4 36 18 18 1.9 70.1
Marematuka 13 2 11 11 36 396 396 2343 | 94.1 67.6 4 30 45 3.7 31.5 | 33.8 4 36 54 1.9 52.1
SKkonorus 2 3 3 36 108 108 39.1 35.1 33.8 3 18 18 3.1 351 | 338
KomnbloTepHas 1 uHxXeHepHas rpaduka 2 3 3 36 108 108 54 54 3 54 54
ponorusi, " 5 4 4 36 144 144 | 63.1 | 80.9
DNeKTPOTEXHWKA U INEKTPOHMKa 4 3 3 36 108 108 55.9 52.1
MaTeMaTi4eckoe MoaenMpoBaHmue 6 5 5 36 180 180 61.6 118.4
S;:::bl [Aen0Boro obweHmsi (Ha MHOCTPaHHOM A 5 5 36 180 180 % 702 | 338
Monyne *Ocrosut popuposans 2344 8 8 288 | 288 | 123.4 | 164.6 2 | 15 15 | 085 4115
nuuHocTH
& |Ncuxonorus 2 2 2 36 72 72 30.85 | 41.15 2 15 15 0.85 41.15
&l [Coumonorus 3 2 2 36 72 72 30.85 | 41.15
& |KynsTyponorua 4 2 2 36 72 72 | 30.85 | 41.15
& [Npasosenenme 4 2 2 36 72 72 30.85 | 41.15
Monynb "Xumus" 12456| 33:“5 43 | a3 1548 | 1548 |661.55(717.45| 169 | 4 | 30 | 30 37 465(338| 4 | 36 | 18 a 52.2 | 338
O6wwas xumus 12 8 8 36 288 288 121.7 | 98.7 67.6 4 30 30 37 46.5 | 33.8 4 36 18 4 52.2 | 33.8
HeopraHuyeckas xumns 345 10 10 36 360 360 | 166.35| 193.65
AHanUTUYECKas XUMUS 3 4 4 36 144 144 | 60.85 | 83.15
DU3MKO-XMMUYECKUE METOAbI aHaNN3a 4 4 4 36 144 144 57.1 53.1 33.8
OpraHnyeckasl Xumms 45 6 6 36 216 216 | 115.85] 100.15
DuU3nYecKas M KONJIONAHAs XUMns 5 5 5 36 180 180 63.7 82.5 33.8
[lononHUTENbHbIE FNaBbl HU3UYECKO U
KONNIOVAHON XMW 6 6 6 36 216 216 76 106.2 | 33.8
Moaynb "BeeaeHune B npodeccuoHanbHyo
nesTensHocTb" 2447 | 36 47 28 28 1008 | 1008 (430.55|442.25| 135.2 5 36 36 4 70.2 | 33.8
O6Las xuMuyeckas TeXHONorms 24 3 4 13 13 36 468 468 213.6 | 186.8 | 67.6 5 36 36 4 70.2 | 33.8
TeopeTHieckme OCHOBbI HEOPraHMYECKOro
WhTesa 4 5 5 36 180 180 75.1 71.1 33.8
Mpouieccs! ¥ annapaTbl XMMWYECKUX NPOU3BOACTB 7 6 7 10 10 36 360 360 | 141.85( 184.35( 33.8
Mogayns "Ynpaenenune npeanpuatuem” 789AA| 8 19 19 684 684 | 271.4 | 4126
DKOHOMMKa OTpacu 8 8 5 5 36 180 180 63.1 116.9
Mpasosoe obecneyerue GusHeca B OTpacn 7 3 3 36 108 108 61.6 46.4
Ynpasnexue npoexktamm 9 4 4 36 144 144 45.85 | 98.15
MeHemKMeHT A 4 4 36 144 144 55 89
Bu3sHec-nnaHupoBaHue A 3 3 36 108 108 45.85 [ 62.15
(mopynn) 6789A|6778A| 8A 37 37 1332 | 1332 | 546.2 | 616.8 | 169
Kpucrannoxumus 6 4 4 36 144 144 55 89
Papnoxumus 6 7 8 8 36 288 288 | 121.85| 132.35| 33.8
n XUMUYecKas Tepl 7 4 4 36 144 144 57.1 53.1 33.8
Paayoskonorus 8 7 8 8 8 36 288 288 | 127.3 | 1269 | 33.8
XUMUHECKaR TEXHONOTUA PAKAX 1 9 | s A 8 8 | 36 | 288 | 288 |108.95| 145.25| 338
TexHonorus TennoHocuTenei SAepHbIX
SHEPreTUYECKWX YCTAHOBOK A 5 5 36 180 180 76 70.2 33.8
vactb 69 69 2812 | 2812 |1188.1]|1353.5| 2704 | 2 15 15 | 30 [ 085 71.15 2 36 [ 36 [ 01 719
Mopynb "O6opyaoBaHue” 899 15 15 540 540 | 193.8 | 244.8 | 101.4
SKCnNyaTauns 1 PEMOHT TeXHONOrMUecKoro
o6opyRoBaHUs 8 4 4 36 144 144 39.1 71.1 33.8
CHCTEMbI YIPaBNEHHS XMMUKO-TEXHONOTHECkMM | o 5 5 36 180 180 7% 202 | 338
npoueccamy
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Kypc 2 Kypc 3 Kypc 4
Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KoHt KoHt KoHt KoHt KoHt KoHt
3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobpP CcP ponb
25 135 60 210 | 13.75 439.85| 101.4| 30 189 72 258 | 17.55 514.05[ 101.4 | 23 135 | 150 60 | 159 429.7|101.4| 32 207 | 198 81 |17.35 547.25{101.4 | 24 159 | 114 93 |16.95 379.65| 101.4 [ 31 222 36 168 | 21.6 567 |101.4
25 135 60 180 | 13.75 409.85| 101.4| 30 189 72 222 [17.55 478.05/101.4| 19 105 | 120 30 | 122 349.2| 67.6 [ 25 156 | 126 66 | 12.5 471.9| 67.6 | 18 108 | 96 60 | 12.1 304.3| 67.6 [ 13 96 78 | 10.7 249.5| 33.8
4 60 2.2 48 | 33.8 3 15 30 | 0.85 62.15 5 15 30 3.7 97.5 | 33.8
4 60 2.2 48 338
3 15 30 0.85 62.15
5 15 30 3.7 97.5 | 33.8
7 45 15 45 | 6.65 72.75( 67.6 3 18 36 1.9 52.1 4 30 30 3.1 80.9 5 30 30 1.6 118.4
4 15 15 15 2.95 62.25| 33.8
3 30 30 3.7 10.5 | 33.8
4 30 30 3.1 80.9
3 18 36 1.9 52.1
5 30 30 1.6 118.4
2 15 15 | 0.85 41.15 4 30 30 1.7 823
2 15 15 0.85 41.15
2 15 15 0.85 41.15
2 15 15 0.85 41.15
8 45 45 30 | 245 165.55 11 72 72 36 6 176.2| 33.8 10 60 60 30 5.4 170.8| 33.8 6 36 36 4 106.2| 33.8
4 30 30 1.6 82.4 4 36 18 18 19 70.1 2 15 15 0.85 41.15
4 15 45 0.85 83.15
4 18 36 3.1 53.1 | 33.8
3 18 18 18 1 53 3 15 15 30 0.85 47.15
5 30 30 3.7 82.5 | 33.8
6 36 36 4 106.2 | 33.8
4 30 30 1.6 82.4 9 54 920 7.1 105.3| 67.6 5 36 36 18 1.9 88.1 5 15 30 4.95 96.25( 33.8
4 30 30 1.6 82.4 4 36 36 4 342 | 33.8
5 18 54 3.1 71.1 | 338
5 36 36 18 1.9 88.1 5 15 30 4.95 96.25| 33.8
3 30 30 1.6 46.4 5 30 30 3.1 116.9
5 30 30 3.1 116.9
3 30 30 1.6 46.4
9 54 54 18 5 159.2| 33.8 10 63 66 30 | 5.55 161.65 33.8 8 66 48 7.6 132.6| 33.8
4 18 36 1 89
5 36 18 18 4 70.2 | 33.8 3 15 30 0.85 62.15
4 18 36 3.1 53.1 | 33.8
3 30 30 1.6 46.4 5 30 30 5.7 80.5 | 33.8
3 36 18 1.9 52.1
30 30 36 36 4 30 30 | 30 | 37 80.5 338 | 7 51 72 15 | 4.85 7535|338 | 6 51 18 | 33 [ 485 7535|338 | 18 | 126 | 36 | 90 | 109 317.5| 67.6
4 18 18 3.1 71.1 | 33.8
4 18 18 3.1 711 | 338
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Kypc 5 Kypc 6 3akpen
Cemectp 9 Cemectp A Cemectp B Cemectp C JIeHHas|

KoHt KoHt KoHt KoHt
e | Jlex | a6 | Mp | KPo | wgP | CP | U7 3 | Jlex | Jla6 | Mp | KPo | wgP | CP | S| se. | Jfle | f1a6 | Mp | KPo | wgP | CP | [T se. | flex | Nla6 | Mp | KPo | waP | CP | ST Koa

27 | 141 | 78 | 108 [15.95 527.65{101.4| 29 | 153 | 18 | 204 |16.65 550.95| 101.4

7 30 15 30 | 38 139.4| 338 | 19 | 105 | 18 | 138 | 11.95 343.45| 67.6

33

4 15 30 | 085 98.15 7 33 66 | 1.85 151.15

4 15 30 | 0.85 98.15 6

3 15 30 0.85 62.15

3 15 15 295 41.25( 33.8 7 36 18 36 6.1 122.1| 33.8

ENJ[FN) IFNY PN

3 15 15 2,95 41.25| 33.8 2 18 2.1 51.9 4

20 | 111 | 63 78 |12.15 388.25| 67.6 | 10 48 66 | 4.7 207.5| 33.8

11 66 33 48 7.7 173.7| 67.6

28
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. . ®opa koHTponS se. o WToro akap.4acos e iypct =
= Hanmenosarve i"é’: Saver ia;:T Kn | ke 3:$:° akr l;a;f 3::2:" m"-;y ';";gl' cp gg:: se | fex | na6 | mp | KkPo | map | cp ';g:: se | fex | na6 | mp | KkPo | map | cp ';g::
(060pyaoBaH1e NPOM3BOACTB PEAKUX INEMEHTOB 9 6 6 36 216 216 78.7 | 103.5| 33.8
Mogaynb "MpodeccnoHanbHbiin” 578A( 9A 27 27 972 972 |380.25(456.55| 135.2
L“;:;’;“yiﬁ";ﬁii’::i‘a-:::::;g';”“ 5 4 4 36 | 144 | 144 | 637 | 465 | 338
TPOEKTUPOBAHHE XMMUYECKMX NPOU3BOACTE A 5 5 36 | 180 | 180 | 637 | 825 | 338
SinepHble peakTopbl 8 9 9 9 36 324 324 | 121.85| 168.35| 33.8
3almTa UHTENNEeKTyanbHoIi COBCTBEHHOCTH A 5 5 36 180 180 55 125
KomnnekcHoe ucnonb3oBaHue Cbipbsi 7 4 4 36 144 144 76 34.2 33.8
Z’;j::"::‘:; E;‘::x‘;":':ﬂg‘:f;”) o 12345 328 | 328 | 162 | 166 30 30 36 36
MMHacTVKa 12345 328 328 162 166 30 30 36 36
Jlerkas aTnetuka 12345 328 328 162 166 30 30 36 36
Cunosasi MoAroToBKa (TMpeBOiA CMIOPT, apMCTopT) 12345 328 | 328 | 162 | 166 30 30 36 36
Bops6a 12345 328 328 162 166 30 30 36 36
Backet6on 12345 328 328 162 166 30 30 36 36
Boneii6on 12345 328 328 162 166 30 30 36 36
®yT60n (byT3an) 12345 328 | 328 | 162 | 166 30 30 36 36
& |O6was pusnueckas NoaroToska 12345 328 328 162 166 30 30 36 36
Avcumnankel no sbi6opy 51.B.4B.1 12 4 4 144 144 | 66.95 | 77.05 2 15 15 0.85 41.15 2 36 0.1 35.9
WHHOBaLMOHHas AEATeNbHOCTL 12 4 4 36 144 144 66.95 | 77.05 2 15 15 0.85 41.15 2 36 0.1 359
BeeaeHue B CneumanbHoCTb 12 4 4 36 144 144 66.95 | 77.05 2 15 15 0.85 41.15 2 36 0.1 35.9
no ebi6opy 61.B.B.2 6 5 5 180 180 112 34.2 | 338
XuMus ypaHa, Topusi, NIYTOHUS 6 5 5 36 180 180 112 34.2 33.8
P Kne 6 5 5 36 180 180 112 34.2 33.8
Aucumnaukel no sbi6opy 51.8B.4B.3 8 5 5 180 180 | 73.9 | 106.1
XUMUYECKaS! KMHETMKA FETEPOTEHHbIX MPOLIECCOB 8 5 5 36 | 180 | 180 | 739 | 106.1
(OCHOBBI 3KCTPaKLMW W MOHHOTO O6MeHa 8 5 5 36 180 180 739 106.1
no sbi6opy 61.B.4B.4 8 4 4 144 144 73.9 | 70.1
WcTopusi pa3suTUS sIAEPHOI SHEPreTUKN 8 4 4 36 144 144 73.9 70.1
MuHepanorus u reoxumns 8 4 4 36 144 144 73.9 70.1
Avcumnaukel no sbi6opy 51.B.4B.5 9 9 5 5 180 180 63.6 | 116.4
MeTozbl NoNyYeHUs YNCTBIX BEeCTs 9 9 5 5 36 180 180 63.6 | 116.4
XuMuueckme peakTopbl 9 9 5 5 36 180 180 63.6 116.4
no ebi6opy 61.B./1B.6 6 2 2 72 72 30.85 | 41.15
& |CoumaneHas anantauvs 6 2 2 36 72 72 30.85 | 41.15
& |c vxonoruyeckas 6 2 2 36 72 72 30.85 | 41.15
Ancumnankel no sbi6opy 51.8B.4B.7 7 2 2 72 72 30.85 | 41.15
& |NpodeccuomansHas ananTauvs 7 2 2 36 72 72 | 30.85 | 41.15
& |Tpyaosas apanTauus 7 2 2 36 72 72 30.85 | 41.15
Bnok 2.MpaKTUKK, B TOM Y1C/Ie Hay4HO-| pa6ora (HUP) 48 48 1728 | 1728 | 1728 5 120 | 60
Ba3oBas yacTb 48 48 1728 | 1728 | 1728 5 120 | 60
Yue6Hast NpaKTiKa, NPaKTuka no MofyHeHio
NEpBIUYHbIX NPOGECCHOHANBHBIX yMEHMIA 1 24 10 10 36 | 360 | 360 | 360 5 120 | 60
HaBbIKOB
TPOU3BOACTBEHHAS NPAKTK, NPAKTUKA M0
NONYYEHNIO NPOECCUOHANbHBIX YMEHMIA U OMbiTa 6 5 5 36 180 180 180
NPOGECCHOHANLHON AESITENBHOCTH
:s:r::::waewaq NpaKTUKa, TeXHONOrMuecKkast s 5 5 36 180 180 180
Mpon3BOACTBEHHAS NPaKTUKa, Hay4YHO- A 4 4 3% 144 144 144
nec kas pabota
:ggr::::craewan npaKTUKa, MpeAAUNIOMHas 8 2 2 36 864 64 | sea
B0k 3.1 mToroBas ar 6 6 216 | 216 | 13.5 | 202.5
BasoBas yacTb 6 6 216 | 216 | 13.5 | 202.5
3alwmTa BbINYCKHON KBANM(PUKALMOHHOI paboTbl,
BKJ/IIO4as NOArOTOBKY K NpoLieAlype 3aluuTbl 1 6 6 36 216 216 13.5 202.5
npoLeAypy 3alThl
DOTA.DakynbTaTUBbI 4 4 144 144 61.7 | 823
yacTb Q@ 4 144 144 | 61.7 | 823
[ karanusatope  copsersi [ [ s ] [ [ 2 2 3% | 72 72 | 3085 | 4115
|m wop Kcnep | [ 7] | | 2 2 % | 72 72 | 3085 | 4115
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Kypc 2 Kypc 3 Kypc 4
Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KoHt KoHt KoHt KoHt KoHt KoHt
3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobP CcP ponb 3.e. Nex Na6 np KPo nobpP CcP ponb
4 30 30 3.7 46.5 | 33.8 4 36 18 18 4 34.2 | 33.8 5 36 18 18 4 70.2 | 33.8
4 30 30 3.7 46.5 | 33.8
3 36 18 18 4 70.2 | 33.8
4 36 18 18 4 34.2 | 33.8
30 30 36 36 30 34
30 30 36 36 30 34
30 30 36 36 30 34
30 30 36 36 30 34
30 30 36 36 30 34
30 30 36 36 30 34
30 30 36 36 30 34
30 30 36 36 30 34
30 30 36 36 30 34
5 36 72 4 34.2 | 33.8
5 36 72 4 34.2 | 33.8
5 36 72 4 342 | 338
5 36 18 18 1.9 106.1
5 36 18 18 1.9 106.1
5 36 18 18 1.9 106.1
4 36 36 1.9 70.1
4 36 36 1.9 70.1
4 36 36 1.9 70.1
2 15 15 | 0.85 41.15
2 15 15 0.85 41.15
2 15 15 0.85 41.15
2 15 15 0.85 41.15
2 15 15 0.85 41.15
2 15 15 0.85 41.15
) 120 60 ) 120 60 ) 120 60
5 120 60 5 120 60 5 120 60
5 120 60
3 120 60
5 120 | 60
2 | 15 15 [ 085 41.15 2 | 15| 15 0.85 41.15
2 15 15 | 0.85 41.15 2 15 15 0.85 41.15
2 15 15 0.85 41.15
2 15 15 0.85 41.15
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Kypc 5 Kypc 6 3akpen
Cemectp 9 Cemectp A Cemectp B Cemectp C JIeHHas|

KoHt KoHt KoHt KoHt
e | Jlex | a6 | Mp | KPo | wgP | CP | U7 3 | Jlex | Jla6 | Mp | KPo | wgP | CP | S| se. | Jfle | f1a6 | Mp | KPo | wgP | CP | [T se. | flex | Nla6 | Mp | KPo | waP | CP | ST Koa

6 30 15 30 37 103.5| 33.8 4

4 15 15 15 | 0.85 98.15 10 48 66 4.7 207.5( 33.8

4 15 15 15 0.85 98.15

«
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33
33

33

33
33
33
33
33

5 30 15 15 3.6 116.4
5 30 15 15 3.6 116.4 4
5 30 15 15 3.6 116.4 4

24 576 288 4

6 13.5 202.5
6 13.5 202.5

6 13.5 202.5 4




