NOKyMEHT NOANKMCAH NPOCTOW 3NEKTPOHHOM NOANUCHIO
WHdopMauma o BnagenbLe:

©WO: babowwHa 3neMUpa CepreeeHa

Nonm#HOCTH: MNpopekTop No y4ebHoi paboTe

[lata nognucaHua: 30.09.2021

YHHUKANbHbIA NPOrpaMMHBIA KNIoY:
012e945c003faf31844b1916a290hb64b2

MWHOBPHAYKU POCCUN

TonNbATTMHCKMI rOCY4apCTBEHHBIN YHUBEPCUTET

YYEBHbIA MNAH

no nporpamMme b6akanaepuaTa

11.03.04

HanpaBneHnue noarotosku 11.03.04 ONeKTPOHUKA U HAHOIMNEKTPOHMKA

HanpaeneHHocTb (Npoduib): PO60TOTEXHNYECKNE CUCTEMBI

lpogpunnb: PoboToTexHnyeckme cucTembl

Kagpedpa: [MpombiliNeHHas aNeKTPOHMKa
Wnemumym:  WnMaw

|K6anuqbu1<auu5: bakanaep

o0 Hayana nodzomoeku (Mo y4e6HoMy nnaHy) 2022
®opma obyqeHus: 3aoyHasi O6pasosameribHbili cmaHdapm (OrOC) Ne 927 o1 19.09.2017
Cpok nomny4yeHusi obpasogaHus: 5 1.
Koo Ob6nacmu npogpeccuoHansHol dessmenbHocmu u (unu) cghepbi npogheccuoHanbHol esmenbHocmu. [NpogheccuoHanbHble cmaHOapmbl
31 ABTOMOBMIIECTPOEHVE
31.002 CMELMAIIUCT MO MEXATPOHUKE B ABTOMOBUNECTPOEHWN
31.021 CMELMAIIUCT MO UCTLITAHUAM U UICCNEOOBAHUAM B ABTOMOBUITECTPOEHNN

OcHoeHoli | Tunbi 3a0ay npogheccuoHanbHol desimenibHOCMuU

+ NPOEKTHO-KOHCTPYKTOPCKMIA

- MOHTa)XHO-HaNal04HbIN




MnaH YyebHbi nnaH 6akanaepuata 'z11.03.04_03_do1_2022_3++.plx', kog HanpasneHusa 11.03.04, npocurnb : PoboToTEXHMYECKME CUCTEMBI, IO HAaYana noarotoekn 2022

— - — o s @ et s
| e | [re— 308 | soer T | 1o (| gur e de) o Ko | e | on [ on | ko | a [ wo | ma pex | o6 [ 1o | 1| @ [0 se fwora| x| o6 [ o [ | o | oa rex | 0o [ | on | we waro e | nss | o [ o [ on | o | o | e waro e | nos | o | o [ von | o | ke | o [ v [ram—
2 [0 7524 | 7528 [0 5 | 4 70 50 [ 6 | 42 [ 54 |02 [en | 0 [irea 28 [ 16 | £ W[5 [ [ 1 [is FET TN N T 75 P2 NN N P I
vanacrs 57 [ 137 ssa2 [0 [ | 3 | 1 fIx] 50 | 6 | 42 [ 34 |12 [eas | 40 [irea] 28 [ 16 | ¢ 565 205 [2 76 | 2 [ [ |31 16
1oL T 3 | 3 |3 [ 18 [ 108 625 025 | o |35 ] 5 |08 5 025 | 9 | 375 w8 [
Loz Fipasosan wyrervpa 3 2 | 2 %] n|n e 02 | w0 | a5 2 |7+ P 025 | & |75 & [
| TRV T
100 I — = o | w0 30 | 360 [1675] 1 175 | a7 [2625] 5 |0 | 4 os [ |75 2 |72 | s os w752 |n] s os [ [75] 1 [ ] 2 ' 0as| 2 |37
I
tomar [ ' s[5 [ [ e [ 228 0z |12 a5 | 5 |me] 2 ozs |02 |37 »
[esnpuemarenscxan pestensuocrs. Pumok n e
1om [ B ' 22w n]n e 0 | w0 o | 2 | 2] 2 o3 | e |35 »
[oeanpuwemarenscxan pestenuocts. ez
omn e - 2 [ s | | 0 | 0 | a5 e o2 | w0 |3 n
Pecapamrenoas serenac: s
10m0 [Touponmve e 2 e m w6 | s | 0 | s BEE azs | w0 |3 »
[eanpemarenscxan pestensiocts. ez
1.0.03.05 et ot e 3 1 1 3% | 3 3% | 225 02 | 30 | 37 1 3% | 2 025 | 30 | 375 n
[peanpwwmarenscxan pesTensiocTs. ez
1.0.03.06 e e 3 1 1 £ 3% | 225 025 | 30 | 37 1w | 2 025 | 30 |37 7
1.0.03.07 oeanpurMaTENLCKES AETIETLHOCTE. 4 1 1 E3 3% | 325 1 02 | 2 |37 13| 2 1 025 | 29 |37 7 |
10w Prcoots s n e pee 5 EI I N 2 R o | @ [ D 3 3 ICE B E
1.0.05 [nocTpanmuii sz 122 12 12 432 | 432 | 25 1 [ 392 15 6 | 216 16 |05 [192| 75| 6 | 216 8 05 | 200 | 7.5 vica
1000 rocrmons s i X I N BTN o [ o [ | 5 [ 2 [oxs| @ [ars ENG
1.0.05.02 i il 3 3 36 | 108 | w8 | 425 025 | 100 [375 [ 3 |08 4 |o2s| w0 [375 31 |4
1.0.05.03 i 2 3 3 36 | w08 | ws | 425 025 | 100 | 375 El T 4 025 | 100 | 375 30 |4
1000 rocrmmimuca z 5 5 [ [ [ [ 025 | w0 [ 975 s [ 5 oz [ [ o5 T il
1.0.06 33 6 [ 216 | 216 | 85 05 | 200 | 75 6 | 216 8 05 | 200 | 75 K4
100601 poteccmoanmast mocrpent o | 5 5[5 [ [ [ [a 025 | w0 [ 975 5 [ 5 o2 [0 [ 575 o
100602 T ———1 3 3 | 3 | 3% | s | w0 | 425 025 | 0 | 375 5 [ 0 025 | 100 | 375 3 [
s
1o . s |5 [ [ e [ 035 o35 | o [ | 3 |m] 2 o [oss| o [oes 2
Tom oo 3 I N N R o | 0 | T (2] . o | @ [ = [
1.0.09 1 2 2 ® | 72 | 42 025 | 64 [375 | 2 [ 72| 4 025 | &4 | 375 2 |7
1.0.10 pesonacocy xumesesTensHoCTH 4 2 2 % | 72 72| 825 025 | 60 | 375 2 7n]a 4 025 | 60 | 375 20 |8
10,11 provomma 2 2 2 % | 7 72| 825 025 | 60 | 375 2 [ n] 4 4 025 | 60 | 375 73 S0
1.0.12 [paso wrennexryansHoit coicraeswocTn 4 2 2 % | n 72| 825 025 | 60 | 375 2 7|4 4 025 | 60 | 375 66 | KL VK2
1.0.13 [Boicwan maremamika 12 | 1 17 17 612 | 612 | 2695 095 | 564 |2105| 11 [ 396 | 8 10 |06 | 365 [124| 6 | 216 | 4 4 0.35 onk-1
o
T f s | s [ | w0 [ w0 [r0as 025 |10 |35 | 5 | w4 o [oas [ s [ 5
icuan maTemaTha. wmanswoe 1 O
T f o | e 26 | 216 | 0 035 | 19 |65 | 6 || + [ oss | 19 [ass 5t
cuon varo, Vo g o
1.0.13.03 el Vet pasaes 2 6 6 3% | 26 | 216 | 835 035 | 199 | 865 6 [26] 4 4 035 | 199 | 865 51
1.0.14 [ousnca 2 |12 13 13 468 | 468 | 36.85 085 | 415 [1615| 4 | 144 | & 4 4 |o02s|128 [375] 9 |324] 8 8 8 06 | 287 | 124 onk-2
1o I P I T I I 025 [0 [ a5 | 4 [ 3 |+ |+ [oms [ [ams 12 [o%
1.0.14.02 [PHIKE. INEKTPHIECTBO U MATHETHIM 2 4 4 36 | 144 | 14 | 1225 025 | 128 | 375 4 Jea ] 4 4 4 025 | 128 | 375 o
1.0.14.03 [Puamxa. Konearus u sonH. Quana aToma 2 s s 3% | 180 | 180 | 1235 035 | 159 | 865 s [180] 4 4 4 035 | 159 | 865 12|02
10,15 Haveprarencwas reowerpun i 5 s 36 | 10 [ 180 [1035 035 | 161 [ 865 [ 5 | w0 | 4 6 [o03s | 161 [ ses 1 [onxa
1ot ———— z oo [ [ [ [an oz | 1 [ a5 N T < oz | s | P
1.0.17 i rextu 1 4 4 36 | 144 | 144 | 1035 035 | 125 [ 65 | 4 144 ] 4 6 035 | 125 | 865 o
1.0.18 2 2 14 14 504 | 504 | 24.6 06 | 467 | 124 14 |s0a | 8 8 8 06 | 467 | 124 onk-1
1.0.18.01 TEOPETHUECKHE OCHOBH INEKTPOTEXHIKM | 2 7 7 36 | 252 | 252 [ 1225 025 | 23 | 375 [ EI K 4 4 025 | 236 | 375 a3 |omkl
1.0.18.02 TeopeTniecure 0CHOB anexTpOTEXHM 2 2 7 7 3% | 2% | 2% [1238 035 | 231 | 865 [ EIR 4 4 035 | 231 | 865 43 _[omkT
1.0.19 [orpasmuposarie snexTponsix ycrpoiicTe 4 6 6 3% | 26 | 216 [1335| 1 035 | 194 | 865 6 |26 | 4 4 4 1 035 | 194 | 865 o
1o ——— 3 5 [ 5 [ [ [ w0 e o35 | 160 [ oes s ]« o5 | 0 [ oe w o2
INEXTROHMBIE HIMEDHTENHESE NPHEOPS! 1 o2
1021 Precmeets e v 5 s [ s [ [ | |ess 035 | 165 | o6 s [w| ] 035 | 163 | 56 “
1022 2 3 3 36 | w8 | e | 435 035 | o5 | a6s 3 | 4 035 | o5 [ ses a4 |0
taTemaTHeCKHE HE anannza n onK-s
1.0.23 b o, 4 4 0 10 360 | 360 | 185 | 1 1 05 | 338 | 75 10 | 360 [ 8 8 1 1 05 | 334 | 75
iresarcooe o s npocers o
onm | o C . s s [ [ [ e | e } oz | 167 | 3 s [w| o] [ o35 | w7 | 35 “
e vero e s s
1.0.23.02 p o L 4 5 s 3% | 10 | 180 | 925 1 025 | 167 | 375 5 [m0| 4 4 1 025 | 167 | 375 “
107 e —— P 55 [ % w0 [ w [ o35 | w0 [ 97 5 [w 3 o35 [ [ 575 % %
ZE R 2552 [ zsoa [aos] 7 | 3 555 [Zois im0 N T N T N W S 705 [owoslmoss| & (e [ o [ B[ % 05 [ 37 [mws] & || % [ [ [ 1 [as 785 [oonasem]
1501 I 3 [ N I T T o35 | 19 | o [ I N ) 035 | 9 | sss I i
1.8.02 [cxemorexsma. 3 3 3 9 9 324 | 324 | 181 15 06 [2935] 124 9 |34 8 8 15 6 |2935] 124 k-1
1.8.02.01 [oxemorenuma 1 3 4 4 36 | 144 | 144 | 825 025 | 132 | 375 HEIE 4 025 | 132 [ 375 a4 KT
1.8.02.02 cemorexvma 2 3 3 s s 3 | 180 | 180 | 985 15 035 | 1615 | 865 5 [m0] 4 4 15 035 | 1615 ] 865 a4 |
1803 fioroanrpona e mgapraone- B 2|2 %] 2| n 6|1 0z | 55 | s 2| s o] ] 0zs | 55 | a5 | |
Ty p— s
18.04 A0 Mecpen Pep 5 5 3 3 3% | w08 | w08 | 985 15 035 | 895 | 865 3 08| 4 4 15 035 | 895 | 865 | 44
1805 [Moswnean pobororexa 3 3 3 3 | 108 | 108 | 825 025 | % | 375 3 8] 4 4 025 | % | 375 4 [kE
Fexvureciue n nporpaMMHLE - i
1500 [foomeccre » oo ez s 3 [0 [ e [ e o | 0 | e s (w4 ] s a3s | o1 |ses |
=
1507 e — 5 36 | w0 | w0 | a3 05 | 9 | s s (o] a3s [ o1 |ses |
150 e ———— 3 5 [ 5 [ [ e [om | 1 o | % [ N BN RN ) T o | [ W [
1.8.09 4 3 3 36 | w08 | w8 | 835 035 | 91 | 865 3 8] 4 4 035 | o1 [ses a4 K2
1501 3 s s 100 | 100 [1225 s 108 [ 375 5 [wo| s [+ | o35 [ 104 375
160101 porons mzonpoccopon e 5 E I I T N oz [ o [ o5 E I B I I oz [0 [ 975 W [
1.8/18.01.02 _|MWKPONPOUECCOPHIE CPEACTB W CHCTEMb 3 s 5 36 | 180 | 180 | 1225 025 | 164 | 375 s [ws0] 4 4 4 025 | 164 | 375 I
1550 prexrmonie a2 3 PR 216 | 216 [123 03 | 195 [ ses Cl N N ) o3 [ 95 865
SET T e ————— 5 T I N I R 035 | 195 [ aes [ I I IR ) o35 | 15 [ oes R
T e p— o T N N T T o35 | 155 | oes [ I I IR ) o35 | 5 [ ses T
1580 3 s s 190 | 130 | 835 03 103 s || s [« s |1
[pewoass npoextiuposasens u Texvonor s
1880201 poerposs 5 s[5 | e [ | [ 035 | 165 | ses s [w| o] 035 | 162 “
155002 poroms moomepomm 3 s[5 [ [ w [ w [ow o | o [ oe E T I o5 [0 [oe W [
1000 s s s 160 [ 100 [ 83 035 163 [ 565 5 w4 [«
18/18.04.01  MNDODMAUHONHAR NEKTPONMK 5 s s 36 | 180 | 180 | 835 035 | 163 | 865 s [0 ] 4 4 4 [s
1.8.18.04.02 _ [Cacessl koumoTepHOrD 3peia 5 5 s 3% | 180 | 180 | 835 035 | 163 | 865 I E K 4 a4 |MKe
TR T ey—— s FR) CEETE 03 [1315] 375 IR ECIRE )
e —T] s
P e voerposs 5 s [ e [ [ [ e 035 | s | 375 BEIRE “
" s
1omosz [T e s ool s a e | m ||| o3 | s | 375 o] 035 |19 375 | w0
om0 s El ) 109 | 00 [ w35 o3 | 1 [oes 3 [ | « ) o3 | o
v e pamaane T
e B s[5 [ [ [ e | e 03 | | sss HEE . 035 | o1 | sss | w
1.8/18.06.02 _ [1porpammupyemie KOWTPONNEDH s 3 3 36 | 108 | 108 | 835 035 | o1 3 8] 4 4 035 [ o1 |65 | 44 [MKE
15507 prexrmonie w7 5 5 s 108 | 108 [ 83 o3 [ o 5 e 4 [« o3| 1 |56
e — =
e e 4 s [ o [ [ | e [ 05 | o | s s (w4 ] ass [ o1 | ses “
18.4B.07.02 [ wkwe npowseoncTenHie cHTems 4 3 3 36 | w08 | 108 | 835 035 | o1 [ 865 3 8| 4 035 | o1 [8es a4 K7
15808 s ERE 108 | 100 | 825 s | 96 375 3 [ | « ) s | % |37
150501 posororenmo s 5 [ 5 [ [ [ e [em o | % [ 5 [ | o . oz | o6 [ a7 | |77
100502 pomureme e 5 5[5 [ [ [ [ oo oz | % [ 5 [ | s 3 oz [ 5 [ | [
10509 s EE) 10 [ 100 [ 82 05 [ 56 578 5 [ 4 [« 025 | 96 [375
LB/B.09.01 __|MaruTbie anemenTs! 3nexTponHo Texsmin 5 3 3 36 | 108 | 108 | 825 025 | % | 375 3 8] 4 4 025 [ 96 [ 375 | 44 [Nk
1.8./18.09.02 MwxpomariuoanexTpowsa. 5 3 3 3% | 108 | 108 | 825 025 | 9% | 375 3 |08 | 4 4 025 [ 96 [ 375 | 44 [N
= [ 2 7 [ 72 | 6 IE] 78 | 12 5 [0 I B ) ENE s [ 107 02 S s 25 02 NED e 76 | 04
acre s [ s 258 [ 200 | 3 24 25 | 06 s [0 16 [ 178 | 04 5 [ue 05 [107] 02
O 0% OS
0010 [pucsn pacrma (omxomenon o) 2 s[5 [ [ || s o8 w | o2 5 [ os | w | 02 “
o0 3 ER T I P T o8 w | oz s o 0s | w | 02 “
X (NpoeKTHO-Texwonoreckas) npaTia)
[pomsoncruenan npaxrara (npaktica s UT- VK1 Onk-4
p2.003(n) m)m:n o (opes vrr 2 2 2 % | 72 7 1 08 n 02 2| 7 08 | 71 | 02 a8
Wl S0 s | 5 7 ETR N 5 |26 s 25 [ 02 NED e 756 | 0%
Fecvoaacroeman o (pactea o oz
B0MM oy edecoi A e 1 s i s |6 || as|as| o8 s | 02 o | as 0s | 215 | 02 “
1300ACTOEHHEA NPAKTKS (Haysho- VK2 -1 -2, K3
soamy  [fPommancenian mpectva ey s s | s [ | m || 1 08 [ 02 5 | om0 08 | 02 “
ecoooncremas o (pesmmonan T R R T
ausw  [eoeesvenan oo (peaan B s [ o [ [ e | o8 w | 02 s [ os w | 0 4 | s
C) [ | [ R Y % CHED F Y 506
. T — ‘ ‘ ‘ ‘ ‘ o s e || oo | 28 s [ os 1055 5 s 2 s 1055 s | R P e s e, 7
—r— TR T S Y R KT OIS R
) oo s sourrs s 6 | 6 | % | as || s s os 05 o |us s os 205 w0 [Ttk s, e s
fomm s T N T 7 T B I I O R Tl a7l FACAES




MnaH YyebHbi nnaH 6akanaepuata 'z11.03.04_03_do1_2022_3++.plx', kog HanpasneHusa 11.03.04, npocurnb : PoboToTEXHMYECKME CUCTEMBI, IO HAaYana noarotoekn 2022

o Gt s o]
e [re— 308 |soer P | 1 (| gucr et o | Ko | e | on [ on | ko | o | ve | ma | o | K| s (ool nex [ s | o | ok [ oo [0 s ool e [ s | o | o [ we | | o [l se fuora| nx | o0 | o [ w0 | e | o [ we | | o [l se fuora| x| o6 | o [ w0 | e | o [ we | | o [l se fuora| x| a6 | o | w0 | | con [ ko | o | n [ o [l an
e ——r—— -
a0t oo eans vt s 2|2 %] oz | w6 |3 HEIE oxs | & |35 |
| fARaresiit xype maremarmon 1 3 3 36 | 108 | 108 | 825 025 | o [ 375 | 3 [108] 4 4 Joas| % |37 51 [omt
praoc 1 2 2 % | 72 | 825 025 | 60 (35| 2 | » 4 4 Joas| e [375 12|02
base 5 ] 2 [ %] nn [ oz | w0 [ ER 2 I I o @ [ o [T




CBOHbIE 1A

HHbIE  YyebHbit nnaH 6akanaspuata 'z11.03.04 03 dol 2022 3++.plx', koa HanpasneHnua 11.03.04, roa Havan

a NoAroToBku 2022

NToro
3.e. Kypc 1 | Kypc 2 | Kypc 3 | Kypc 4 | Kypc 5
Ba3.% | Bap.% ,U,B(OOT yp yp yp yp yp
Bap.)% | MuH. | Makc | dakT
Wtoro (c dakynsTatneamm) | | | 190 | | 249 | 48 || 54 || 58 || 41 || 48
WToro no O (6e3 chakynbTaTUBOB) | | | 186 | | 240 || 43 || 54 || 58 || 39 | 46
b1l AvcumnnuHel (Moaynn) 66% 34% | 51.3% | 160 209 43 49 55 33 29
b1.0 Obsi3aTenbHas Yactb 137 43 49 24 21
51.B Yactb, popMupyemas y4acTHMKaMM 7 31 12 29
06pa3oBaTe/bHbIX OTHOLLEHWI
b2 MpakTuka 36% 64% 0% 20 22 6 8
B2.0 Obsi3aTenbHas Yactb 8
52.B Yactb, popMupyemas y4acTHMKaMm 14 6 8
06pa3oBaTe/bHbIX OTHOLLEHWI
B3 ['oCyAapcTBeHHas MTOroBas arTTectauyms | | | 6 | 9 | 9 | || || || || 9
oTA ®akynbTaTMBHbIE AUCLMNIVHDI | | | 4 | | 9 | 5 || || || 2 || 2
On, dakynbTaTnBbI 44.2 42.5 47.7 52 36.9 41.1
YuebHas Harpy3ka (akag.yac/Hen)
B Mepuos roc. 3K3aMeHOoB 54
obs3aTenbHas 92.5 91.4 || 93.65 116 81.65 || 85.6
KoHTakTHas paboTa (akag.uac/roa)
Heobsi3aTenbHas 12.4 16.5 8.25
Bnok b1 460.05 91.4 || 91.65 115 80.65 || 81.35
Bnok B2 6 2 1 1 2
CymmMapHas koHTakTHasi paboTta (akaa. yac) Bbnok B3 18 18
Bnok ®T/, 27 16.5 8.25 2.25
Wtoro no Bcem 6nokam 511.05 107.9 || 93.65 116 89.9 103.6
SK3AMEH (3k) 4 4 5 4 5
3AYET (3a) 6 9 4 4
Ob6s3aTesnbHble dJOpMH NPOMEXYTOYHON 3AYET C OLlEHKOVl (330) B 5 B B B
aTTecTaumm -
KYPCOBOW MNPOEKT (KIT) 1 1
KYPCOBAS PABOTA (KP) 1
- OTHOLLEHME CyMMbl YaCcOB 3aHATUI Nex.
MPOLEHT ... 3aHSTUIA OT ayanTOPHBbIX (%) JIEeKLMOHHbBIX 38.6% Tna no b1 k cymMe aya. yacos no b1:
(176 / 456) * 100% = 38.6%
- OTHOLLEHME CYMMbI 3.e. N0 AUCLMMINHAM
O6bEM 0bs3aTeNbHOM YacTu oT oblero o6bEMa nporpamMmsbl (%) 60.4% 1 NpaKTUKaM 06a3aTeNIbHOM YacTu K
06uemy o6bemy nporpammsl: ((137 + 8) /
- OTHOLLEHWNE CYMMbl YacoB KOHT. paboTbl
O6BbEM KOHT. paboThl OT 06LLero 06bEMa BpEMEHWN Ha peanusaumio aucumniud (Moaynein) (%) 6.11% Mo AUCLIMNANHAM K 0BlIEMy 06beMy

BPEMEHM, OTBOAMMOMY Ha peanunsaumio

ancumnnnud: (460,05 / 7524) * 100% =




