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MWHUCTEPCTBO HAYKM U BbICLLIEFO OGPA3OBAHMSI POCCUICKOW ®EAEPALIUN

J1OHCKOM roCcyAapCTBEHHbIVi TEXHUMECKUI YHUBEPCUTET

YYEBHbIN MJIAH

no nporpamMe 6akanaepuaTa

13.03.03 JHepreTuyeckoe MallMHOCTPOEHUE

HarpaeneHHocms JHepreTuyeckme MaluuHbl U KOMBUHUPOBAHHbIE 3HepoNpeobpasyoLmne CUCTeMbI

(npogpuns):
Kagpedpa: Tnapaenuka, rmaponHEEVOaBTOMATUKA U TENMOBbIE MPOLECCHI
@akynbmem: ABTOMaTM3aLIMSA, MEXATPOHMKA W YNPaBIeHne

IKsanucbuxauun: BGakaiasp

[00 Hadana nodzomoeku (o y4ebHomy nnary) 2023
®opma obydyeHusi: 3aoiHas ¢opma O6pasogamenbHbild cmandapm (OIOC) Ne 145 ot 28.02.2018
Cpok noyqeHust obpasosaHusi. 4 2. 6 m.
Kod O6racmu npogheccuoHanbHoU desmeTsHOCMU U (Uflu) CEEPbI NPOGECCUOHaNLHOI desmetsHocmu. [pogeccuoransHeie crmaxdapmel
40 CKBO3HBIE BUAbI MPO®ECCUOHANBHOM AEATENBLHOCTU B MPOMBILINEHHOCTY
40.198 CMEUMANUCT MO NPOEKTUPOBAHMIO TMAPO- Y MHEBMOMPUBOJOB

Tunbl 3ada4 npogheccuoHansHol 0esmeisHoCmu

COIJIACOBAHO

NPOEKTHO-KOHCTPYKTOPCKUIA

HauanbHuk YT

"/ THocaues C.B./

[Jekar

Npeacenatens HMC no YTH(C) S

3aB. kacenpom / Ipmyerko B.U./




MnaH YuyebHbi nnaH 6akanaepuata 'B130303Y33M_05_1-23.pIx', kog HanpasneHusa 13.03.03, HanpaBneHHOCTb (Mpodunb) : DHEpPreTUYecKkMe MallvHbl U KOMOUHMPOBaHHbBIE 3HEepronpeobpasytowme

- - ®opHsI MpoM. arT. 3e Woro akan,vacos Kypc Kypc2
PHCt PN, & - A Cemecrp 1 Cevecrp 2 Cemecrp 3 Cemecrp 4
Sa Baser Sxcriep Mo | Ko Kowr |®opmsi KoHT |@opwbi Kokt |@opbi Kokt |@opm
Vigerc Hanveroatne vay | 3aser PUETY k| ke (Kowrp. | TEOR | oawr | 1B O | cp | ke fwroro | nex | na | mp | kep | 13| cp | uke | (R TR wroro | nex | na6 | mp | kep | 13| cp | ke | SO TR roro | nex | na6 | M | kep | 13| cp | ke | SR (B wroro | nex | na6 | Mp | Kep | 13| e | ke | DR ICERE
Bnok 1 207 207 [ 7780 | 974.3 | 6770 | 19.3 | 1008 [ 36 20 74 21 2 [817.3| 2 35.7 900 | 44 28 52 23 7514 1.6 1388 | 42 22 46 42 1233.8] 2.2 920 | 28 4 36 29 821.7( 1.3
yacTb 108 108 | 4216 | 556.1 [3624.2| 7.1 | 1008 | 36 20 74 21 2 [817.3| 2 35.7 900 | 44 28 52 23 7514 1.6 1388 | 42 22 46 42 1233.8] 2.2 920 | 28 4 36 29 821.7( 1.3
61.0.01 founocogus 2 2 3 3 | 108 | 133 ] 947 [ 03 108 [ 4 4 | s 947 | 03 5K
61.0.02 Weropus Poccm 1 [ 1 [ 4 4 | 144 [ 585 [ess [ os [ 722 [ 8 16 | 1 468 | 02 wx | 72| 16 16 | 1 387 [ 03 3«
61.0.03 [MHocTpanHbiii s3Ik 1 1 4 4 [ 144 [ 63 | 102 | 03 | 114 6 102 | 03 [357 ] =
[61.0.03.01 Wroctparhbii ssik (anrnwiicuit) 1 1 4 4 | 144 [ 63 [ 102 [ 03 [144 3 102 [ 03 [357 ] s«
[61.0.03.02 MHocrpannbii sabik (Hemeuwit) 1 1 4 4 | 144 [ 63 | 102 [ 03 [ 144 3 102 | 03 [357] =
[61.0.03.03 WrocTparhbii ssbik (pparuysckui) 1 1 4 4 | 144 | 63 [ 102 [ 03 [144 6 102 [ 03 [ 357 s«
61.0.03.04 VHocTpaHHii Asuk (Pycci Aseik Kkak 1 1 4 4 144 | 63 | 102 | 03 | 144 6 102 | 03 | 357 | =
HocTparHsiit)
61.0.04 [besonacwocts xwaHeaesensHoct 2 2 3 3 | 108 [ 162 [ o8 [ 02 w08 | 4 [ 4| 4] 4 918 | 02 ok
61.0.05 s 1 1 3 3 | 108 | 232|848 [ 02 [108] 4 | 16 3 848 | 02 3
61.0.06 |nenosas kommysmauns 1 1 2 2 72 (28] o2 72] s 3 598 | 0.2 3«
61.0.07 [Buicwast watemarica 11 1 | 12 | 12 [ 432 | 546 [3774] 06 [ 216 | 6 G 1887 [ 03 x |26 | 6 16 | 5 188.7 | 0.3 x
[61.0.08 WiwerepHas 1 komnbiorepas rpauka 12 2 [ 7 7 | 252 | 324 [ 2196 [ 04 w8 [ 4 [ a | a4 918 [ 02 o« [14a [ 4 [ a ] a] 4 127.8] 02 oK
61.0.09 lowauca 2 1 12 [ 12 [ 12 [ 432 [ 585 [3735] os 26 [ 8 [ 8 [ 8 [ s 186.8 | 0.2 o« |26 [ 8 [ 8 | 8 | 5 1867 | 0.3 %
MchopmaumonHble TexHonori 1
61.0.10 orparmamposatie 1 1 1| 6 6 | 216 | 374 | 1786 | 04 | 108 | 4 | 4 5 %48 | 02 x [ 108 | 4 | 16 4 838 | 02 oK
61.0.11 Jocos npoexrHoit aesrensHocT 1 1 3 3 | 108 | 202 | 878 [ 02 [ 108 16 | 4 878 | 02 3
b1.0.12 Jocrios soestoit noarotosiw 1 3 3 |18 [ 172 [ 908 [ 02 [108] 6 8 | 1 | 2 [os8]02 o
61.0.13 [ocHoss HayuHbix uccnenosanwii 1 1 3 3 | 108 | 122 | 958 | 02 108 | 4 4 | 4 958 | 02 3«
61.0.14 [\MTMKOPPYIILUOHHOE MlOBEACHHE W NPasa 2 2 3 3 108 | 132 | %48 | 02 108 [ 4 4 5 %48 | 02 E
kenosea
61.0.15 ovsueckan kynstypa u copr 1 1 2 2 72 [102 618 02 |72 ]2 6 | 2 61.8 | 0.2 3
61.0.16 [Merponorws  Hopwuposatie TourocT 2 3 3 | 108 | 102 ] 978 [ 02 108 | 2 4 | 4 978 | 02 o
woe n
61.0.17 Rarepranosenrne 2 2 3 3 | 108 | 162 | 918 | 02 108 4 | 4| 4| 4 918 | 02 3«
61.0.18 [Teoperuuecivte ocHosbl snexrpoTexiin 2 2 5 5 | 180 | 153 [1647 [ 03 180 [ 6 s | 3 1647 03 5
61.0.19 lancunnansb: no swi6opy 61.0.19 2 2 3 3 | 108 [ 122 [958 [ 02 108 | 4 4 [ a 958 | 0.2 3x
61.0.19.01 IMepCoHanbHbI UMWIDK Y KaPLEPHBIT MEHELKMEHT 2 2 3 3 | 108 | 122 | 958 | 02 108 [ 4 4| 4 958 | 02 x
61.0.19.02 [Ncuxonorvs komaraHoii paGoTsi u auaepcrea 2 2 3 3 | 108 | 122 | 958 [ 02 108 [ 4 4 | 4 958 | 02 31
Y ——
61.0.20 Rovamaccxod symerype n enopry 2 328 | 122 |315.8| 0.2 164 2 | a 158 164 2 | a 157.8| 0.2 3
[61.0.20.01 losuwias gumsecian noarotoska 2 328 | 122 [3158 ] 02 164 2 | 4 158 164 2 | 4 157.8] 02 s
61.0.20.02 [cneumansHas weauuwckast rpynna 2 328 | 122 | 3158 | 02 164 2 | 4 158 164 2 | 4 157.8| 02 3
b1.0.21 [ucumnansb no sbi6opy 51.8.48.2 2 2 3 3 | 108 [ 122 [958 [ 02 108 [ 4 a | a 958 [ 0.2 36
61.0.21.01 [Textonoriieckoe npeanputmarenscreo 2 2 3 3 | 108 | 122 ] 958 [ 02 108 [ 4 4 | 4 958 | 02 *
61.0.21.02 CoLanbHoe MpeanpHHMMaTeNbCTeo 2 2 3 3 | 108 | 122 ] 958 [ 02 108 [ 4 4 | a 958 | 02 3K
61.0.22 Iucumnansb (Monynu) no ewiopy 5 (AB.5) | 2 4 4 | 144 | 223 [1217| 03 44| 6 | 6|6 | 4 1217 03 >
61.0.22.01 [MaremaTueckoe MOACpOBaKHe npoLieccos B 2 4 4 144 | 223 | 1217 | 03 144 | 6 6 6 4 1217 03 E
frexseckux cacremax
61.0.22.02 [Mexatuka xnakocTu u rasa 2 4 4 | 144 [ 223 [1217] 03 144 6 [ 6 | 6 | 4 1217] 03 >
[kubepreTuieciute anextposkepreTuieckme
61.0.22.03 Ernes 2 4 4 | 144 | 223 | 1217 | 03 4| 6 | 6 | 6 | 4 1217| 03 >
61.0.23 [Tepmoautamika 1 Tennomacconepesoc 2 2 5 5 | 180 | 203 [ 1597 [ 03 180 [ 8 s | 4 159.7 | 03 3K
b1.0.24 [Teoperueckan Mexanmka 2 2 4 4 | 144 [ 202 [1238] 02 144 [ 4 s | 8 1238] 02 3
1.0.25 |neran mawww u ocHos! koncTpywpoBarus 2 2 6 6 | 216 | 232 [ 1928 02 216 | 8 w0 | s 1928 02 31
61.0.26 CHOBBI POCCHIICKOW roCyAapCTBeHHOCTH 1 1 2 2 72 | 62 [ 658 | 02 72 | 2 4 658 | 0.2 oK
Macrs, y i 99 | 99 [ 3564 [418.2 [3145.8] 122
(61.8.01 Josuentibie ruapomawmib  ruaponepenatin 3 3 5 5 | 180 [ 253 [ 1547 [ 23
61.8.02 IPUBOA U CpeAcTBa 3 3 5 5 | 180 | 282 | 1518 | 02
61.8.03 crpoiicreo rapo u nHeamoannaparos 3 3 4 4 | 144 | 162 1278 [ 02
61.8.04 fcane 33 3| 6 6 | 216 | 304 | 1856 | 04
[cpencrea anexrpoastomaTyky &
61.8.05 R 3 3 5 5 | 180 | 203 | 1597 | 03
61.8.06 IrapodwuMpoBaHHble MOGMRHbIE MaLMHbI 3 3 4 4 | 144 | 122 [1318] 02
16,07 [rapodwumposatHoe Textonorueckoe 3 R a 4 | s | 152 | 1288 o2
Iraponpuson  cpenctea
61.8.08 Fmponeanoastonamcr 3 3 5 5 | 180 | 263 | 1537 | 23
61.8.09 [Monacriisie rapomawmibl rmaponepenasn 3 3 4 4 | 144 | 203 [1237] 03
k1610 IMaTemaTieckoe Monenuposatue ruapo- u 3 B 3 3 | w08 | 122 | 958 | o2
[n+esmonpusogos
b1.8.11 Brexrponpuson raponkesmochcrem 3 3 4 4 | 144 | 162 [ 1278 ] 02
[Textonorus c6opkw  MoHTax@ rMApOMALLIH 1
b1.8.12 T coeacrs TR 3 3 5 5 | 180 | 202 | 1598 | 02
b1.8.13 VCTeMHbli HANM3 W PUHSTHE peweHwii 4 4 4 4 | 144 | 102 [1248 [ 02
b1.8.14 v ruapo- w neesmocucrem 4 4 6 6 | 216 | 233 [1927 [ 03
BrcnayaTaus rapoMamk, ruaponpHE0aa 1
61.8.15 kpeacts rna 4 4 5 5 | 180 | 142 | 1658 | 02
b1.8.16 Vnpasnenvie ruapo- u nHeamonpBonamy 4 4 7 7 | 252 | 273 [ 2247 | 03
b1.8.17 [Npoeiruposatie rwapo- u nHeamonpusonos 4 | a 4 12 | 12 | 432 | 525 [3795] 35
1.8.18 [BKoHOMMueckoe 0BOCHOBaHHE NPoeKTOB 4 4 3 3 | 108 | 112 | 968 [ 02
[oprasusauns u noarotoska npoussoncrea
b1.8.19 E——" 4 4 4 4 | 144 | 162 | 1278 | 02
61.8.20 " 4 4 4 4 | 144 | 13 [1327] 03
[Bnok 2 24 | 24 [ 864 | 08 [8632] 08 216 2158] 0.2 216 2158] 0.2
lo6szatensHas uactb 12 [ 12 [432 [ 04 [4316] 04 216 2158] 0.2 216 2158] 0.2
l62.0.01 [vuesrasn npakruka I I [12] [ [ 12 12 | 432 | 04 [4316] 04 216 215.8] 0.2 ° 216 2158 0.2 °




MnaH YuyebHbi nnaH 6akanaepuata 'B130303Y33M_05_1-23.pIx', kog HanpasneHusa 13.03.03, HanpaBneHHOCTb (Mpodunb) : DHEpPreTUYecKkMe MallvHbl U KOMOUHMPOBaHHbBIE 3HEepronpeobpasytowme

Kypc 3 Kypc 4 Kypc 5 3akpen
Cemectp 5 Cewmectp 6 Cemectp 7 Cemectp 8 Cemectp 9 Cemectp 10 nenHas

Plroro | nex | na6 | mp | Kkep [ 13| cP | ukp ol | Sopticl

ponb | KOHTP.

Kok |@opwsi
ponb | KoHT.

Kot |@opwmbi
pob | KOHT.

Kot |®opmbi

Kokt | @optei KoHT | @opbi
wroro | fle | fia6 | Mp | keP | 13 | P | mkp o [

wroro | fle | na6 | Mp | KeP | 13| CP | ukp | T Y ponb | kotp, | Tor0 | Nlex | /a6 | Mp | KCP | 3| CP | WKP Mroro | flek | fla6 | Mp | kCP | 13 | CP [ mKkp Mroro [ flex | Nla6 | Mp | kcP | 13 | CP | mkp Ko

1080 | 32 32 36 29 947.4| 3.6 864 | 32 12 40 23 753.6| 3.4 1080 | 36 20 40 16 966.7 | 1.3 540 | 20 24 14 478.1( 3.9

126

126

126

1080 | 32 32 36 29 947.4| 36 864 32 12 40 23 7536 3.4 1080 [ 36 20 40 16 966.7 | 1.3 540 20 24 14 478.1( 3.9

180 4 8 8 3 1547 | 23 3p 5

180 8 4 8 8 1518 0.2 oK 5

144 | 4 4 4 4 1278 | 02 ok :

108 | 4 4 4 3 928 | 0.2 ok | 108 | 4 4 4 3 928 | 02 oK 5

180 | 4 4 8 4 1597 | 0.3 ES 5

144 | 4 4 4 1318 | 0.2 3 5

144 | 4 4 4 3 1288 0.2 E ’

180 | 8 4 8 4 153.7 | 23 B 5

144 | 4 4 8 4 123.7 | 03 £ 5

108 | 4 4 4 958 | 02 3 5

144 | 4 8 4 127.8 | 0.2 3K 5

180 | 8 8 4 159.8 | 0.2 3 5

144 | 4 4 8 3 1248 | 0.2 oK. 5

26 | 8 4 8 3 1927 | 03 K 5

180 | 4 4 4 2 1658 | 0.2 ES 5

252 | 8 8 8 3 2247 | 03 £ 5

288 | 12 12 5 258.7 | 0.3 ] 144 | 8 8 4 1208 | 3.2 an 5

108 4 4 3 96.8 [ 0.2 3K 33

144 | 4 8 4 127.8 | 0.2 x 5

144 | 4 4 3 1327 | 03 £ 5

216 215.8| 0.2 216 215.8| 0.2




MnaH YuyebHbi nnaH 6akanaepuata 'B130303Y33M_05_1-23.pIx', kog HanpasneHusa 13.03.03, HanpaBneHHOCTb (Mpodunb) : DHEpPreTUYecKkMe MallvHbl U KOMOUHMPOBaHHbBIE 3HEepronpeobpasytowme

- - ®opHsI MpoM. arT. e Woro akan,vacos Kypc Kypc2
PHCt PN, & - A Cemecrp 1 Cevecrp 2 Cemecrp 3 Cemecrp 4
Sa Baser Sxcriep Mo | Ko Kowr |®opmsi KoHT |@opwbi Kokt |@opbi Kokt |@opm
Vigerc Hanveroatne vay | 3aser PUETY k| ke (Kowrp. | TEOR | oawr | 1B O | cp | ke fwroro | nex | na | mp | kep | 13| cp | uke | (R TR wroro | nex | na6 | mp | kep | 13| cp | ke | SO TR roro | nex | na6 | M | kep | 13| cp | ke | SR (B wroro | nex | na6 | Mp | Kep | 13| e | ke | DR ICERE
IMpakruka no nonyvieHvio nepeuikbIx Hagbikos
2000 01(Y) L enosaTenuekof paboT 2 6 6 | 216 | 02 |2158| 02 216 2158 | 02 o
2.0.01.02(¥) _[03HakomuTensHasi npaktuka 1 6 6 | 216 | 02 [2158 ] 02 216 2158 02 o
Macrs, y it 12 [ 12 [ 432 | 04 [4316] 04
f62.8.01 [Npoussoncraennan npaktuia 35 12 | 12 | 432 | 04 [4316] 04
62.8.01.01(1) [poexrvas npakTuka 3 6 6 | 216 | 02 [2158 ] 02
[62.8.01.02(Na) _ [peaavinnomsas npakTuka 5 6 6 | 216 | 02 [2158] 02
Bnok 3.focypapcTBeHHas UTOroBas aTrecraums 9 9 324 | 0.25 [323.75] 0.25
I63.01 [MloaroToska K npotieaype 3alLMTLI Y 3alluTa 5 9 9 324 | 025 |323.75| 0.25
lBbinyCKHOI KBanMGMKALIMORHOI aBoTsl
[oTA. wakynbTaTHES! 12 [ 12 [432 [ 39 [ 385 ] 1 288 [ 2 16 269.4] 0.6 72 10 578 | 02 | 4 72 10 578 | 02 [ 4
oTa.01 Jocios: Hpascreerocty 1 2 2 72 [ 22 [ 698 | 02 2| 2 69.8 | 02 3
oTA.02 [Pyccknii si3bik Kak UHOCTpaHHbI 122 122 | 6 6 | 216 | 306 | 1774 | 06 72 10 61.8 | 0.2 x* | 72 10 78| 02| 4 [ x [ 7» 10 578 | 02 | 4 | =
oTA.03 Wrocrparbii sssik 1 4 4 | 144 ] 62 J1378] 02 144 3 137.8] 02 3




MnaH YuyebHbi nnaH 6akanaepuata 'B130303Y33M_05_1-23.pIx', kog HanpasneHusa 13.03.03, HanpaBneHHOCTb (Mpodunb) : DHEpPreTUYecKkMe MallvHbl U KOMOUHMPOBaHHbBIE 3HEepronpeobpasytowme

Kypc 3 Kypc 4 Kypc 5 3akpen
Cemectp 5 Cemectp 6 Cewmectp 7 Cemectp 8 Cewmectp 9 Cemectp 10 neHHas)
bl KoHT | @opsi Kot |@opmsi KoHT |@opmi KoHT |@opwbi KoHT | @opwsi KoHT | @opws
s|voro | flex | n1a6 | Mp | KeP | 3| cP | ke | R R roro | ek | a6 | Mp | KCP | 13| CP | ke | S AR roro | flex | na6 | Mp | kep | 3| e | ke | KR roro | e | 1a6 | Mp | KCP | T3 | cP | ukp | o R uroro | ek | a6 | Mp | Kep | 13| P | ke | SR roro | e | sla6 | Mp | KeP | 3| ch | akp | oot CER Kon
5
5
216 215.8| 0.2 216 215.8| 0.2
216 215.8| 0.2 ° 216 215.8( 0.2 °
216 2158 | 0.2 o 5
216 2158 | 02 o 5
324 323.75 0.25
324 323.75( 025 F 5
76
39
126




