MWUHUCTEPCTBO OGPA3OBAHMSI M HAYKW POCCHIACKO# ®EAEPALIMN

depepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 06pa3oBaTeNbHOE YHPEXKAEHNE BbICLLETO oBpazosaHus "HaumnoHanbHbIi MCCe0BaTeNbCKUA TEX
yHueepcutet "MUCuC"
Hosotpouukuii punuan HATY "MUCuC"

ONOTN4YECKIIA

s T PABOUMV YUEBHBIA TNAH [ W2 s

Ipomoxon Ne
MOAroTOBKHU 6a KasaBpoB

| 13.03.01 |

Hanpaenenue 13.03.01 TennosHepreTuka v TeNNoTEXHNKa
Mpocdunb. MpomMbllNEHHas TEN03HEPreTUka
Kacbedpa: OnekTpO3HEPreETMKW W ANEKTPOTEXHUKN

®akynsmem: Metannypria4eckux TeXHONorui

Ksanughuxayus: bakanaep 00 Hayana nod20moeKu 2015

Mpozpamma nodzomoeku: akadem. bakanaspuam

®opma obyyeHus: 04Has O6pasosamensHbili cmandapm 1081

Cpok obyyeHus: 42 01.10.2015

Buawk! AeATENLHOCTH

— PaCyETHO-NPOEKTHAS W MPOEKTHO-KOHCTPYKTOpCKas
- Hay4HO-MCCNeA0BaTENLCKan

- NPOWN3EOACTBEHHO-TEXHOMOMNUECKas

- MOHTXHO-HaMaf04Has

- CEpBUCHO-3KCNINyaTaUVoHHan

CornacoBaHo

7
[vpekTop C%/ /K.m.H., doueHm 3ago0sHbil A.B./
/",'/

=
3am.gupektopa no YMP éé—;’— / K.m.H., doyesm Bbackoe C.H./




718 1 2 3 4 5 6 7 8 9 10 14 15 16 17 2 2 23 24 4 43 44 45 4 47 S0 51 2 53 54 S5 61 2 63 64 6 66 6 0 71 72 73 74 8 8 8 € 8 8 88 8 0 9 9 o3 9 100 101 102 103 104 107 108 109 10 11 12 170 ### 17200 173 14 175 176 m

o s 3 cenecpan
ST & Ton wncne Koo K2 Wype3 = oo | ere Saxpennensas aderpa
[Konal Cemectp 1 (18 vea] emectp 2 (18 Hea] il J] Ce emectp 7 (18 Hea]
Vrgexc Hanmenosarme [Baser| kype | Kypc [ o | mo | = svcne] Tip/Aya, —
3rca 3aver| ¢ ossieoswe| 7| | o {0 ) o6, | (ko) TECC) @mr ke |- b o kL |ics |+ ) |zt | wioit | ko [Hamenosarme
i = 0o an s | 106 | o | cpc [Pl ser | nex | mos | p | crc [<UTP{ ser | e | o6 | o [ coc [<OPl 3er | nec | o6 | o | crc [<2l ser | nec | nas | o [ coc (KO ser | nec | nas | o [ coc (K2 ser | e | nas | o [ coc <] ser | e | nas [ o i
| e 1] o P an a o
o)
7 =D F2 N I N N B ) 0 A N EEE S S Tololwlnlal sl [ olm
: Trrre oo o (o oo F2 N I N B R N ) 0 TN o [0 o ol ] STl elwloelnl sl T Toel e
f [B=545% b-46% MBlor B1=dte__ [ Lo
s Froro o oy 61 F N N N 3 B 21 ) T RN TN IS N 7 R I T I R I R I T I T I T N 7 7 |
i [E=545s Bmt6% Ablor y-a0% o
12 [ o avmms Gonm P I T B 3 B 2 2 T ENEALE| P I N I I S I T T I Sion] v
P T ey T [ a2 [ w0 [ 1 [ 2 [ 2] o [aooe] sama] uesi] o0 ER T | Tt [ I A N N B B R R 3 R
PO T 3 3 72 [ 72 [ 3 [ 3 | % son | 6 0 2
15| 6152 [owocoom 0 7 o8 [ 108 [ 51 [ 57 3 % T D 0
21| 5163 [ocmammimo 7 [ | o e s 12 2 % oo | 29 0
24| 5164 [ronommesan oo 5 s 1o |1 | w8 [ 76 ) ENEG 3 % sow | 14 0 .56
27| 6165 [rpasoseseme s s 2 2 EN D v AED > 5 s | 14 5
0] 666 [ererma e 5 [ 3o 3 [ 6 [ 132 5 s | 16 1 [Moronamus wecremooamn__Joncz
33| 6167 [boprauvomme rvororm N w I B 5 0 Z onecs
56| 68w T i 150 | 80 o8 | 76 56 B | 1 [Maronamuos wecrecmoviamn oz
E I ) 2 I 524 | 324 [ 36 | 152 5 0 | 1 [Moronamun wecreovann_[onca
52| 61610 [pomonm z 2 o8 [ 108 [ 51 [ 7 % D 1 [Moronamuun wecrecsovann—[0c9; 1G5
%5 | b6l [Fovepraronvan reoverpin T T o8 [ 108 [ 51 | 57 5 o] 12 & [Weranmoniesons eooron wobopc13
DI ——— 2 2 7|7 P 0 P T ——
51 BLEA3 [\TePUaOREnSKe i TeXHOnOr 3 3 180 | 180 | 68 | 76 [ 36 5 5 3 (17| 17| 7| 36 5 36 25% 14 6 [Merannyprireckmx Texonorit u 06opy|MK-1
54| bibit [Tovmeon reonommarma [N ) £ T IS ) I I I A A 2 ENN NEZ I I I I % mon| 37 & [Reranmonmeson veororar wobom|OKT
7| 51515 [Conpornaneme mavepraros 5 5 v |1 [ s [ 57 [ 3| o [« [0 I A I A 5 ] 19 & [Merannoriedm ewonons wobop T
6 | 51616 [Reran vaume s v | 0| o8 [ 76 i W ]vln 0 5 % | 16 s wosopy|cE
& [ 6117 [rwsorssopmama 3 3 o0 | 0] 6o [ 76 [ 36| 5 | P I I N A 5 s | 18 g osopy| i
55| BUB18 [orecperoowea w snepowa A Ts 5 252 [ 252 w2 [wa [ 36 | 7 [ 7 P2 A A A R B R 3 5 EEAED 7 ox7; o
& | 61519 [Tennonaccoosren s [ als 524 324 |6 [ w52 [ 36 | 5 [ 9 o [ A [ovlvln[n]s 56 A & [Weranmpreaon rvoron wosopric2
7| ssa [ amonauneene 10| e o 268 [ as0 [ 9 | 133 [ 36| 6 [ s v |ofv|s 3 | |o|v|n]|s|s % | 2 . 0
BT oo s e 7 7 14 [ 00| o8 [ 76 ol P [ 7 4 3 o | 8 P e ——————— P
R v oo e 5 s 108 [ 10| st [ 57 s | 7 | 3 3 P P CNE———— [y
81 | 61623 [sesonsorocn worsresememcent s s w| w5 e 5 s wlwls|e 5 [ | & [Weranprmecon rvonon wobonoRs, ;7
o sisac . 3 7|7l 2 e = 0 56 oo 0
w -
5 [ 55 Jmamemoc FE NV I N N N 2 Bz I FOIES E N I I T B T P B T ] PO I B T N I T N I T R B T T 5 7 T FEA R
51 [ 61800 [oomrenme [ I B I I B N ) ) A A ) I I B EAE N A E RN E A E EA D 5 A ED ] v [ P T R N P I I o] 15
AT T — s|e 55 14 [ 00| o8 | 76 | e 3 | s 2 | 2 3 oo | 12 P
55 | 61B0R2 [anmmean reoverpin v aeipa T T oo [0 [ 51 [ &7 EN N T Wl 3 % ] © 1 [Moronama wecramovann [
98 | 618083 [Honomurensive ram varesamor 3 S| [w]s s e PIEAED 56 o0 | 8 1 [Maronamaon wecrecoomannn [
01| 618084 |Rorommense s gromor 3 3 o0 | 100 [ o8 [ 112 s s s [ v v [w 56 2 | w0 1 [Maronamaon wocrecoovann [0
10| 518085 [Teopermveca noamea 2 2 v [ [ s [ o7 [ | o [ & B PO I I 5 D 1 [Moronamaon wecrecroovann [t
107| 518086 Kerenne yeavonor n aporeseparop s | e o[ s 252|252 [ 102 | wa | 36 | 7 [ 7 7 w5 || 4w e 3 3 6| 16 P T ———
10| BLBOR7 [Rarserarom w ennomse pawrarenn 3 B3 268 | om0 [ w2 [wa | 72 | © [ ® 7 Bl A I % [ [ % | 1 & [Herammpreson evonor wobop 1o
113 5LBORS [Acrowmos movsooncro rerors 5 . o0 [ 180 o8 [ 76 [ 36| 5 |5 54 3 7 [ 3% % s |18 & [Weraoreaon eororonh wosop ez
116]_518085 [Ropebmem remors 7 7 o8 [ 108 [ 51 [ 57 N 7 N 3 % G| 10 & [Weramonean: reoiorar wobom ez
77 T ———————————— e B 200 [ 200 [102 [ 1s0 [ 36 | 6 [ s v e s [ ||| s 3 | 3 6 [Weranmonecon: recioran wosomc2, 11, 12
122 BLBORI [Tovonommeave repronoomem 7 7 F T I NI 7 W[ 3 % ] ® & [Werampnmeaon veoonar w oGomICS
125 18012 [cvcronm rasocabremn 5 s Fr I N I I > v w w5 % s | 29 s wosony|ce
s -
150 [ BIBEE Avwmm o sstony Tule ] Tw] Joelmlalmlwleale]v] Jels] [ alv]slsl=wlelvr] [slw] [lwlwlwlm] [s] [ Tel T T Jv] [wlvlslslalvlslwlwluln] Talels]s -1 Jewlwl ]
P —— [T T T Tl el T 1 [ Te] T [ Tl T [ Te] T [ Tl T [ T=] 1 [ [ [ [ [ [ 6] Juw] T T e cvamesommdocs |
Py
(D]t [owewoswomos noeaeme Y 7 7 N 20 2 A O O O O O O O O O O 0 O 2 e e e ]
[l 2 rawonorua w nesarorma s T T 1ol Telwlslesl JToT20ol Twlsl T-0 [ T [ T T T T T T T T T T T T T T T T [ T T T T T T [ [ T T T T T T Ts[ T[sw[ ] [ o] eOcS
[t 5 oo seromsx omouenia T T T Tl delele s el lol Tols T T T T T T T [T T T T T T [T [T 1T T T T T T T T T T T T T T T [T Tl [sew[ 2|4 [rmowmopnnncowammoaomomdocs |
@
14 Erems
s T Tovcowit e yneryes e T T T2 [el=l= s T2 T T T T T Tvl Tovls] T2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T %] [sw[n] T Trmormraprt n ot arommdok s ]
[l 2 [cowonomm 2 T T Tl Telelslsl T2 [ [ T T T Tol Tolsl 20 T T T T T 1 T T T T T T T [ T T T T T T T [ [ T T T T T Ts[ Tso[ ] | o2, |
4] 3 [Pwropwa v oparoposce naryeero T T T 1ol Telelslesl T2 T [ T T T 1ol Tefs[ T207 T T T T T T [ T T T [ T T T T [ T T T T T T T [T [ T T T T T T T T Ts[ [se[w] [ oS
o
% oems
[2s3[ T Teoeserme s crewamunocn, [T T T [T Tefelels ToT2] T T T T T T T T T T T Twl [wlw] T2 [ T T T T T T T T T T T T T T T T T T T T T T T T T T T T Js[ [sw[a] Tef  obopy[0K2. ]
[as6] 2 [vcropus veranmpriecioh orpacrw N Y Y Y7 7 Y N NP O Y Y O Y 2 Y V2 N Y N Y N S S O N O O Y O O 5 Y I3 e o P ey |
23 [mepcrso T T T IsT dTelelsle 1020 T T T T T T T T [T T Tel Telsl T2 [ T T T T T T T T [ T T T T T T T T T T T T 1T T T T T T T Ts[ [sw[n] [N B |
R
16 Biemea
[t T T verarmos 2 T T T To] Twlwlsils s« [« T [ T T T Twulov] [w[sl«] T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T%[ [ T T4 [Mereusmmnnecrecrsonmanmn E-l |
Lo 2 [wn vewerannon 2| T T [l TwlmlslslswlaTa] T [ [ [ [ Teulwl Tolsela] [ [ T [T T T T T T T T [ T T 1 I T T T T T T T T T T T T T T T T Tl [ 1 [Morevarmo n ecrecraommanns == 1
-
1% sems
) EOEEDE ([ 3 N RN RN ODEEE IR RN e s oW o |
2 ) I‘nuwmmrmm Tl T 0 Tl s [ [ T 11 1 1 1T T T T T T[T 1T T T T T T T Twlwlwls -1 T T T T T 1T T T T T T T T T T 1T T T T T T T Ts[ T[] ] o s |
-
14 EiBEs
3 N 2 2 o o 2 e 73 O e E ]
82 [owmormmmmeare worcrs soms T T T 1ol Twlwfs el [l T T [ T 1 [T T [ T T T T [ [ T [ fwiwlwlel T T [ [ T T [ T [ T T T [ [ [ T T T T [ T T T T [ Jsm [ [ ocomumcmcmnmm o ]
T
T
[T Torovomna nporasoncrsa e[ T T T T[] Twlmslwls]sla] [ [ T [ [T [ T T T T T [ T T T T T T T T 7T T T T T T Tl Tslswlsla] T T T T T T T T T T T T[] Jem[s] Ta] edoks3e |
= - 2 0 52 550 53 52 555 = === |
16 siems
O e Ty T T T T T emlelslsls sl T T T [T T T T T T T T T T T T T T T T T T T T T T T T T T sl [wlesl=El T T T T 0% [emel e ereecmmeoemdosnese]




2 S Y FT T T T ol Twwlslwlslsls [ [ T T T T T T T T T T T T T T T T T T T T T T T T T T [ T T T T T T Jol Iefelw[s] [ T [ [ T I=[ Jem[s] T[] o se |
.

155 oo

[+ Powrevemommsmmmemme | [7] [ [ [7] e[zl 112 1 [ [ ] T 1] T 11 ] T 111 T 1] T 11 ] oo v =] o] [ [ 1| ] o] w0 [ [ o [remmmmmns oot a2 P
| > o= v | IR RN N 5 O 5 5 Y e e |
w

i e

E\ e I 2 T T T T T 2 2 O = i == |
o T T I 2 N 2 I 72 T ) O O ) A I N I 72 T 72 A N 5727 O B obop 8 T 0 11
% oo

- ! ::ﬁ:’,ﬁ;’:ﬁtﬁ‘::;::ﬁ::::uwmuwg ‘ | : | | i il I sl el I 6| | | ‘ | ‘ | ‘ | | ‘ | | | ‘ | | ‘ | ‘ | ‘ | | | | ‘ | ‘ | | | | ‘ | ‘ | ‘ | | ‘ | |35| ‘36 il il |36‘ |5ﬁ%| : | ‘7 romeem" e |
F7E) N L LN N N Y I 72 N N S 55 T D A A O sl 1
-

26 eiom

[27] 1 Towweranmorpmene 5] T T T[] Tofwefw s 5751 T T T T 1 T T T T T 1 T T T T T 1 T T T T 1T T T T T T T T T T T 1 T T T [ [ J=[ [wl[s] [5]=] (@] T P A e |
== [ 3 8 5 = 2 5 O 55 5 5 O e
ETR—

B

B T E e i T i e i o

il (R T— R [on] o [oer [ oo ser | v T o] 7 | % [ e Ton] s | e oo T 7 | P oo e o] 7 | " oo o Tron] 7 | "= ] o0 Toon] 7 [1oefoene —
28 52 [Mpaxnmer 540 | 540 I G 7 ] 0 3 T 3 T 7] 0. 3 T FHl| 216 B T T T

20[ &y | 216 | 216 6| 6 T 2] 108 3 T 3 | T | I I I 1

B ey | T [ T 1=l T 1T 216 [ 216 5 6 T 2 | 08 3 T 3 T T I T % | 150 &1 i W 0BO]OKS. ]
-

254 [ Trevo weremesenes b S S S S S S S S S S A A |

s -

5[ En 20 72 S N N S T ) S S S S S S S S S S S ) S A S S S o - ) A ) s s

G2 N D N Y Y S S 2 A ) O A B0 B 76 ersmprmeoon remoromin
|62 [rpeammoner 0 I I B TN 0 I S N N O O T O I [0 e i obomfont

w

B = Eas T oo e o = = = e =

ad| s |femmems I e e I e e e e e I Y Il I e I Y il o I e il T o I e e e e Y Bl B e Y Bl e e e e Bl e
I e — 2 | 216 [ TeTe 4 6 | % |10 [ [rermmrmecon remonors n osop 2328
ol o [ramercsame « oo [T T T e | s | o | cre [ v [ x| s | o | coe <2l s | mc | s | o | cre [<2P] e [ x| s | o { coe [<2] e | | s | o | coe [ e | x| s | o { coc (<28 ser | | s | o | coc [l aer | nec | s | o [ cr [orel ser [celaere [—
2| e o [T [ G T e [ omer il G S P | el o | oo o | oo e il K o [ o G o | ¢ ‘o] 3T [ser]ver w

206 [ ora o I S - - - T - - 1 1 1 = I —

o



Ntoro Kypc 1 Kypc 2 Kypc 3 Kypc 4
OB(oT 3ET
ba3.% | Bap.% o Bcero [ Cem 1| Cem 2 || Bcero [ Cem 3 [ Cem 4 || Bcero | Cem 5 [ Cem 6 || Bcero | Cem 7 [ Cem 8
Bap.)% [ Mun. | Makc. | dakT
| WToro | | | [ 234 | 246 | 240 [ 60 | 28 | 32 [ 60 [ 20 | 31 [ 60 | 28 | 32 [ 60 | 31 | 29
| WToro no OON (6e3 dakynLTaTHE0B) | | | | 234 [ 246 | 240 || 60 | 28 | 32 || 60 | 29 [ 31 | 60 | 28 | 32 || 60 | 31 | 29
| Wroro no 6noky b1 | 54% | 46% | 40% [ 216 [ 219 | 219 || 57 | 28 | 29 || 57 [ 29 [ 28 || 57 | 28 | 29 || 48 | 31 | 17
b1 [Avcumnnunel (moaynn) 54% 46% 40% 216 | 219 219 57 28 29 57 29 28 57 28 29 48 31 17
b1.b Ba3osas yacTb 95 120 119 42 23 19 39 17 22 26 18 8 12 9 3
b1.B BapuaTtuBHas 4acTb 99 121 100 15 5 10 18 12 6 31 10 21 36 22 14
b2 MpakTuku 12 18 15 3 3 3 3 3 3 6 6
b2.6 bazoBas 4yacTb
b2.B BapuaTusHas Yactb 12 18 15 3 3 3 3 3 3 6 6
b3 ['ocypapcTBeHHasi MTOroBasi atrectaums 6 9 6 6 6
B3.b bazoBas yacTb 6 9 6 6 6
b3.B BapuaTtuBHas 4yactb
loTa DakynsTaTuen | I | | [ ] [ | L[ [ | |
. NEKLMOHHBIX 38.91%
[ons ... 3aHSTUN OT ayAUTOPHbIX 5 MHTEpAKTHBHON hopMe 33.25%
| 00N, dakynstaTtyeel (B nepvog TO) 54.2 - 53.8 | 53.8 - 55.8 | 53.8 - 53.8 52 - 56 54
OO0, dakynbTaTVBbl (B NEpUOA 3K3. CECCUM 50.9 - 54 48 - 54 54 - 54 54 - 54 36
AyauTopHas (OOl - anekT.Kypcbl No _ R ) _
YuebHas Harpyaka (Yac/Hen) i) wncToe TO) 24.1 23.7 | 23.7 23.7 | 23.7 23.7 | 26.7 24.6 | 22.5
AyA. (OO - 3neKT.Kkypcbi o du3.K.) ¢ 24.1 - 237|237 - | 237|237 - | 237 267]| - | 246|225
paccp. npakT. v HWAP
AyauTopHas (3neKT.Kypcbl No $us.K.) 2.5 - 3.8 3.8 - 3.8 3.8 - 3.8 -
SK3AMEHbI (3k3) 7 3 4 6 3 3 6 3 3 5 3 2
3AYETHI (3a) 8 4 4 6 3 3 6 2 4 4 3 1
3AYETbI C OLIEHKOW (3a0) 2 1 1 4 2 2 5 3 2 3 2 1
KYPCOBbIE MPOEKTbI (KIT) 2 1 1 1 1
OBs3aTENbHbIE OPMBI KOHTPOS KYPCOBbIE PABOTbI (KP) 1 1 1 1 2 2 1 1
P P KOHTPOSBHBIE (K) 4 | 7 7 4 | 7 7 3| 7 6 0 | 8 B
OLIEHKM MO PEATUHIY (Ou)
PEDEPATbI (Ped)
3CCE (3¢)
PIP (PFP) 2 1 1 1 1




