MuHKucTEepcTBO CcenbcKoro xossaicrea PO

PenepanbHoe rocyaapcTeeHHoe GloKeTHoe 0B6pasoBaTenbHoe yupexaeHIe BbICLIErO 06pa3oBaHns «BopoHeXCKuil rocyﬂ,apCTBeHHb[M arpapHbIii yHUBEPCUTET
nMeHun umneparopa lletpa I» :

ArpounH>xeHepHbI hakynbTeT

[Inan ooobpen Yuenvim cosemom eysa

Ipomoxon Ne I om 31.08.2017 yLI EEH blp’l I-”-IAH

no nporpamMe 6akanaepvarta

35.03.06

HanpaeneHue 35.03.06 ArpouHxxeHepusi npodunb TeXHUYECKME CUCTEMbI B arpobusHece

Qakynemem: ArpoUHXEHEPHbIN dakynbTeT

Keanugukayus: bakanasp o0 Havana nodzomoeku (o yyebHOMY nnary) 2016
[poepamma nodzomosku: npuknadHoll 6akanaspuam YyebHbili 200 2017-2018
@®opma obyueHusi: OyHas Ob6pasoeamensHbili cmaHdapm Ne 1172 o1 20.10.2015

Cpok obyyeHus: 42

+ Budsl npogheccuorHansHoll desmenbHocmu COI'ZTIACOBAHO
MpOEKTHas; _
MPON3BOACTBEHHO-TEXHOMIOrMUECKas; MpopekTop no yyebHoii pabote //%— )/ epkaHocosa H. M./
SRFRNSMOHRO-ynpaericiE A HauansH1K ynpaeneHus no niaH1poBaHuIo 1
O HaY4HO-WCCneoBaTeNbCKas; opraHusauun y4yebHoro npouecca / Héaurosa E. B./
/
[lekaH / Opoburckuii B.U./

4



YueBHblit nnan 6akanaepuara '35.03.06 ArpouHxeHepusi TEXHUYECKME CUCTEMbI B arpobusHece.plx', kog HanpaeneHust 35.03.06, rog Hauana nogrotosku 2016

KaneHgapHbiii y4ebHbIn rpaduk

Mec CeHTs6pb - OkTabpb ~ Hoabpb [ekabpb fHBapb - DeBpanb Mapt Anpenb - Mait WioHb Wions Asryct
—i o~
JNERHE R AR AR R RER R ERR A ERR N E RN BB EEE N R REE
F |"|=]ald] Jeln|g] |mlg|n|g|~|=|a|d] |w|dla| |~lela| |va|ala] |o|a|g] |+|z(=(s]~||ala] |o|ale] |~|2]3]s
Hep |12 |34 |5]|6]|7|8|9|10|11/12]13[14|15|16|17|18|19(20|21(22|23|24|25|26(27|28(29|30(31(32(33(34|35(36(37(38(39|40|41|42]|43|44|a5|46]47|48]49]|50]51]52
I 3|3|K|K 33 Y|IY[Y|K|K|K|K|K
* * Y Y
| 3] [F]K G Ea K]
o | | 3 | * K R LY | K |
I = 512 Tk - 33|y Y|Y Y] KKK K|K|K
- | 3 | *K X | Y | | K|
¥ 3 * | K y K
I 3|3 |K|K 3|a|k|k|K|K|K|N ninln|{n|n{n|n|n
v 3[3|K|K 3|3 |na(na|na(na|na|najna|nala|ala KIK|K[K|K|K[K|K
CBoOAHblE faHHblE
Kypc 1 Kypc 2 Kypc 3 Kypc 4 Vroro
ceM. 1 cem. 2 | Becero | cem. 1 | cem. 2 | Beero | cem. 1 | cem. 2 | Beero | cem. 1 | cem. 2 | Beero
T nyeck YeHU e e it =
SOPET: oe obyuetue n 15 | 22 | 37 | 15 |17yel32a/6| 15 | 16 | 31 | 15 | 11 | 26 li261/6
paccpeaoToYeHHble NMPaKTUKK A e 2 el
D |dK3aMeHaLMOHHbIE ceccum 2 | 2 | &4 |156]| 2 2 | 2 | & | 2|2
Y [YuebHas npakTuka 4 | a 6 e
M |Mpon3BOACTBEHHAS MpaKTuKa 10 | 10
MAa |MpeaaunnomMHas npakTuka - 8
MoaroToBka K 3aliMTe U 3aliMTa ' .'ij{ =
[ [BbINYCKHOW KBanMUKaLIMOHHOM A 4 4 | 4
paboThl e e e
K |KaHukynbi 2 | 5 | 7 | sm|ess|zare| 2 | s | 7 | 2 | 8 | 10 31456
x |Hepabouve npasgHuuHble AHM (He : v 1 B : e
BKJ1OYAs BOCKpeCeHbs ) o : e s
Wroro B s s sl | e e ] 5 [0 e
CryneHToB

Mpynn




N Kype | Kype 2 Kype 3 Kypc 4
- - @aopma koHTpOnA 3ET - Hroro akan.uacos [ Ton 2 To3 Tort 2 [ Cewm. 6 Cenm. 7 Cenm. 8
TOATa
4, Yackt Yacst Yacet Yacst
o5 | Manexe Hamvenosanme Pl | Bt Kp | PETCP | | ac0n | Tlo | Mo | Koerakr| (| Kowr | g f e e rip | ¢ | 367 | ttroro | stex| as| mp | €2 | | 32T | broro | Tex| Mas| 1o | <P | 2% | 36T | troro | stex| 26| 11p | cB | ¥ | 32T | troro | x| 516 mp| cp 3ET | Hroro | Mlex nas’ np|cp 35T|14mm TTex| a6 ﬂp' CP | 2\ 3ET | roro| Mex| Ma6| flp | CP | ™ | Kon
MEH ou THOS 8 3ET | 3ET | maany| wacw PO KOHT KOHT KOHT KOHT KOHT O
Baox 1. Jucummnanne: (Moayamn)
Bazopas 4acTh
+ |BLEI | Punocodina 5 2 2 36 | 2| 72 40 32 2 72 |14 26 | 32 16
+ |BLB2  |Muoctpammiit asux il s 8 | 8| 36 |288) 288 | 162 | 126 25| 9 56 34 35 | 126 80 46 1 | » 26 46 B
+ [BLE3  |Hcropus 2 4 | 4| 36 [144| 14| 62 | a6 | 36 4| 1 | a2 20| 46| 36 15
+ |BlLB4 DKOHOMIMECKAS TeOpHA 5 2 2] 3 (2] 40 32 2 72 |14 26 | 32 49
+ [BLBS  |Maremamika 123 13 [ 13| 36 [468] 468 | 204 [174| 90 | 4 [ 144 |30 40 47| 27 [ 425 | 153 | 40 40| 37| 36 [475| 171 |28 2] 90| 27 9
+ [BLE6  |dwwma 12 8 | 8] 36 [288] 288 162 | 63 | 63 |3.75] 135 |42 | 26| 12| 28 | 27 | 425 | 153 | 42 | 40 35| 36 42
~ [BLE7 X 1 3 [3 ] 36 |08 108| 54 | 54 3 | 108 [ 28] 26 54 43
+ |BLES  |Npuxnamas varesarixa 4 2 |2 36 |72| 72| 3¢ |38 2| 72 | 18|16 38 9
+ [B1B9  |Mupopuaria 2 2 2|3 (]| % | 2 | 72 |20]18 34 3
% |pimae [PercPraTmaCOEIDIR. 1 2 6 | 6| 36 [216] 216| 96 | 93| 27 [375| 135 [ 30 26 s2| 27 | 225 | &1 40 a1 _
H rpadiura
+ [BLE.I1 u TKM 4 3 6 6 | 36 |216] 216 9% 93 | 27 2 72 [30] 14 28 4 144 18] 34 65| 27 35
+ |BLE12  |Tnapasmixa 6 4 | 4| 36 |14 1aa| 76 | a1 | 27 4 | 144 |32 aa | 27 19
+ |BLB.13  |Temnorexnuxa 4 4 4] 36 [4a[ 1| 7 45 | 27 4 [ 144 [38] 34 45| 27 39
+ [pLp14 |MeTposori, cranmpTiats 6| s 6| 5 | 5| 3 || 80| 84 | 60| 27 2| 72 |28|12 32 3 | 108 | 16] 28 37| 27 28
cepTHp KA
+ |BLE.I5  |Be3onacHooTs AHIHCACRTENLHOCTI 8 7 5 5| 36 | 180 180 78 66 | 36 175 63 [14] 26 23 325 17 | 20 18 43 36 |5
+ |BLB.I6  |Astomamxa 7 3 3| 36 [108] 108 | 54 27 | 27 3| 108 ] 28] 26 apw 52
51517 |Hugpop TexHoToT T 6 3 | 3] 36 |108] 108 a4 | o4 3 | 108 | 1628 64 28
+ |BLE.IE | Ousieckas kyrbTypa i cnopt 12 2 | 2] 36 |72] 12 | 32 | 40 L | 36 | 6 10| 20 1 36 | 6 10| 20 43
+ [BLB.19  |Pyocwsit nabmx it kymtypa pesiic 2 2 |23 || 2| 4 |32 2| 72 |2 20 | 32 15
+ |BLE.20  |TMomTonorus 1 cowmonoris 5 2 2 36 | 72| 72 40 32 2 72 |14 26 | 32 22
86| 86 3096] 3096 | 1508 [1201] 387 [ 18 | 648 [136134] 62 [235] &1 [2325] 837 | 170]178| o0 |201] 108 | 875 | 315 | 58| 40 | 26 | 64| 27 | 10 | 360 | 74 | 8a 128] 54 | 8 | 288 | 70| 12| 78 | 128 10| 360 | 64 [100 12| 54 | 475] 171 | 42| 52 50| 27 | 325 117 |20 18 3] 36
BapuaTHBHAR HaCTH
+ |BLB.OJL1 |3xonommsa cemscroro xossiicTsa 7 3 3| 36 [1o8| 108| 40 68 3| 108 | 14 26 | 68 4
+ |BL.B.OJl2 |[Ipasoseactse 7 2 2 36 | 72| 72 24 48 2 72 |12 12| 48 53
+ [BL.B.OM3 |Kosmtorepuas rpaixa n 4 | 4| 36 |44 14| 66 | 78 275 | ® 40 59 125| 45 26 19 28
+ |BLB.OM4 |Teopenmccxan mexamxa 3| 2 5 | s | 36 [180f 180 86 | 67| 27 3 | 108 | 20|20 20]a4s 2 7 |4 12|19 27 s
+ |B1B.OILS | Teopns mexamemon n mannm 4 4 4 4| 36 [144] 144 70 47| 27 4 | 144 | 36| 34 47| 27 28
+ [B1.B.O.6 |Conporuacnne matepranon 3 4 5 5| 36 |180) 180 | u2 | 41| 27 2 72 16|41z 3] 27| 3 | 108 | 3634 38 28
+ |pLB.op7 [HeTems sanmt it ociionut 6| s 6 5 | 5] 36 180 180 8 | 67| 27 15| 54 |30] 12 12 35| 126 | 16| 28 ss| 27 28
KOHCTDYHPOBAHHA
+ |BLB.OJI.8 |3exTpoTeXHHKa 5t HCKTDOHHKA 5 8 3 36 | 108] 108 54 27 | 27 3 108 | 28| 26 27| 27 52
ManniHs HOIO!
+ [6LBOAS et 7 7 3 [ 3] 36 [108]108| 68 | 13| 27 3| 108 | 28] 40 13w 19
HHBOTHOBOJICTBE
BLBOMI 9| 27 39
+ 1 TpakTops! i anToMoGHH 5 | 234 s| 7 | 7| 36 |22 252 200 | 25| 27 15 | s4 |18]36 125 45 |14 26 5 175 | 63 [18] 34 1 25| 90 |28 26 2
B1.B.OJL.1 . 2
+ |, CemmckoxosmitcTBemIbE Mats 5 | 234 s| o7 | 7| 36 |2s2| 252 200 | 25 | 27 15| s4 |18]36 125 45 |14 26 5 175 | 63 |18 34 1 25| 90 |28 26 9| 27
+ ;513-0“-‘ CITn—— s | 7 3 s | s 36 |so]lso| 7 | 66| 36 25| 90 |14] 26 50 25 | 90 [20]18 16| 36 |50
4 ?l'B'Oﬂ'l A0 AHOCTS 1 PEMOHT Mawm s | 7 8 s [ 5| 36 180 180] 70 | 74| 36 225| 81 [14] 26 a1 275 | 99 |20 10 13| 36 |35
E1.B.OMl.1 |3acktponpueoa u 51
+ 3 3 | 108 | 3228 48
i o S 6 3| 36 |ws|108]| 60 | 48
4+ |B1-BOMLI [Oprassauns u ynpasieie 7| s 4 | 4| 36 |1aa| 1aa]| 60 | 57| 22 3| 108 |18 w4 22| 1 | 36 |10 10| 16 23
5 MPOHIBOACTBOM
+ 65['3'01“ TOMTHEO H CMAIOYHBIE MATCPHATHI [ 2 2 36 | 72| 72 30 42 2 72 |16 14 42 39
+ f"B'O’I'l Tpasiina 20p0ikHOTO Mikeni 3 4 | 4| 36 |44 1aa| 90 | s 4| 144 90| 54 50
OcHOBBI GCIONACHOCTH ABIKCHHA H
BLB.OMI = S 50
% i OKA3AHHK NEPBOt MEIHLHHCKOI 4 3 3 36 108 | 108 68 40 | 108 68 | 40
TIOMOLLH
4 [ENBORLL [uwmsecmnn symrypa i g 3456 328 | 328 | 328 36 36 o4 64 52 52 8 68 52 52 6 56 43
9 (37CKTHBHAA AHCLIMILTHHA)
+ |BLBJAB.I |1 no seiGopy B1.B,AB.1 1 2 |2 2| 2| 42 | 3 2| 712 |28 14 30
+ f‘ BB | i iesmaign 1 2 |23 ||| 2 |3 2| 72 |28 14| 30 32
ELBJIB.I.
. [EABABL foropd peinid 1 2 |23 |2 2| 2 |30 2| 72 |28 14| 30 32
B ce Oit TEXHHKH
+ |BLBJB.2 |Mucusmamis: no swifopy B1.B.JIB.2 4 2 |2 720 72| 34 | 38 2| 72 |18 16 | 38
+ fI'B‘D’B'z Hipkenepras neHxonorus 4 2 2 36 72 72 34 38 2 72 18 16 | 38 2




EL.B.IB.2.
2 [Tcuxoa0ria M NEJArorHsa 4 2 2 36 72 72 34 38 2 72 18 16 | 38
BL.BJAB.3 |Aucunnanues no suiGopy 51.B.JIB.3 8 2 2 72 72 28 4 2 72 10 18 | 44
EBELB.JIB.3. [He TO0Ge
H ereipoaRitoSectmEitie 8 2 |2 ||| 8 | o 7 a8 18|44
1 [PEANPHATHH CEABCKONO XOIMHCTBA
TpaHCNIOPTHO-TOTHCTHYECKOE
3
?BHB o6 S — 8 2 |2 || 2] 2w |mu 2 T of 10 18| 44
MpOIIBOACTEA
BLBJIB.4 |Rucummmmmst no esiGopy B1.B.1B.4 3 3 3 108 | 108 26 82 3 108 |14 12 | 82
E1.B.IB.4. .
i A OCHOBB! HAYMHBIX HCCACAOBAHMIT 3 3 3 36 108 | 108 26 82 3 108 | 14 12 | 82
b1.B.ABA.
5 Al Haysic 0OCHOBBI B arpOHIDKEHEPHH 3 3 3 36 | 108 108 26 82 3 108 | 14 12| 82
E1L.B.OB.5 | Aucunnanssr no Beifopy 51.B.AB.5 7 2 ] 72 7 40 32 2 72 | 14 26 | 32
BL.B.JIB.5. | M HHCCKOE
= 7
1 KOHTPO/IA KAYECTBA MPOJYKLHH 2 2 36 7 72 40 32 2 72 14 261 32
B.JB.S. |C
B1.B.JIB.5. |CucTeMBl aBTOMATHIHPOBAHHOTO 7 3 2 16 » 7 m 23 2 7 14 2 | 32
2 MPOCKTHPOBAHHA
ELB.JB.6 {Mucunminubt no seiGopy 51.B.J1B.6 5 3 3 108 | 108 26 82 3 108 | 14 12| 82
E1.B.AB.6.
1 A MartemMaTHYeCKOE MOLEHPOBAHHE 5 3 3 36 108 | 108 26 82 3 108 | 14 12| 82
B1.B.JIB.6. | MaTemaTirieckue Metoas! .
2 otfrenraium pémesi szt ATIK . 30| 3| 36 [logf Q8| 26 | 8 3| 108 |14 12| 82
BELB.AB.7 |Iucuunannsi no seibopy 51.B.J1B.7 6 3 3 108 | 108 60 48 3 108 | 32 28 | 48
B1BJIB.7 Texmrieckoe obecneueHne
I T InpoussoacTea ceman seprOBEIX [3 3 3 36 | 108 108 60 48 3 108 | 32 28 | 48
KyIBTYD
B1.B.JIB.7. | TexHOMOrHH H TCXHHUCCKHE CPEICTBA
2 TPOH3BOJCTEA H XPAHEHHA JCPHA 6 3 3 36 | 108 | 108 60 48 3 108 | 32 28 | 48
B1.B.JIB.8 |Iucumiannbi no seibopy 51.B.JIB.8 6 3 3 108 | 108 60 48 3 108 | 32 28 | 48
E1.B.JIB.8. | BxcruyataunoHHEIC CaolicTna
1 MOGHIBHBIX IHEPTETHHECKHX CPEACTR 6 3 3 36 108 | 108 60 48 3 108 | 32 28 | 48
E1.B.JIB.8. | CoBpeMEHHEIC OTCHECTBEHIBIE H
2 32pyOEKHBIC TPAKTOPE! H ABTOMOGIIH s 3 3 36 | 108 108 60 48 3 108 | 32 28 | 48
B1.B.JIB.9 |Mucusmmiiibt no ssibopy 51.B.JIB.9 8 3 3 108 | 108 38 70 3 108 | 20 18 | 70
B1.B.AB.S. IKCTYar MTII
: Bl OcobeHHOCTH n.'ry“mmm ; B 8 3 3 16 | 108] 108 58 70 3 108 | 20 18 | 70
P
E1.B.JIB.S. | Texmmi oBcmyKuBaHHe
e [ M & 8 3 | 3| 36 |08 08| 38 | 70 3 [ 10820 18| 70
2 asromobHIeit
JHCUMILTIHEI 10 BBIGOPY
BL.BJB. 18 | 70
e WEI.BJIB.ICI 8 3 3 108 | 108 38 K] 3 | 108 | 20
B1.B.JIB.10{ Opranmsamss 1 TeXHOOTHA PEMOHTA
ficTe! TEXHHKH 108 | 20
B e 8 3 3| 36 (8] 108 38 [ 70 3 18 | 70
F1.BIB.10 OcoBeHHOCTH MPOSKTHPOBAHIMA
5 | pesonro-oBenymusatomeit Gass 8 3 3| 36 [108] 108 38 70 3 108 | 20 18 | 70
KDCCTBAHCKO-(ePMEPCKIX X03aHicTn
JAncunnanasr no suiGopy
BLBJB.11 BLBJB.11 - 2 2 72 72 32 40 2 72 16 16 | 40
EBE1L.BJIB.11
1 1B, TexHOIOrHA PACTCHHCBOACTBA 4 2 2 36 72 72 32 40 2 72 16 16 | 40
51.B.JIB.11|CoBpeMeHHbIC HANPABACHHA B
2 e e 4 2 2 36 72 72 32 40 2 72 16 16 | 40
Tucunnusb: no seifopy
EI'B'HB'IIBLBJIB.IZ 8 2 2 72 72 38 34 2 72 | 20 18 34
5LBJIB.12) OcoBGeHHOCTH NPOCKTHPOBAIHA H
1| pacuera mamnn 1 oopyaosara » 8 2 20 3 [12| 72 38 | 34 21?0 18 | 34
b KOPMONPOHIBOACTRE
51BB.12 OcofGeHHOCTH MPOSKTHPOBAHHA
2' | pacuera Manmm 1 o6opynosarms B 8 2 2 36 72 72 38 34 2 72 | 20 18 | 34
- MOJIOMHOM KHBOTHOBOJCTES
JHcunnEst no BuIGopy
B]'B‘B‘B'BBI.HJB.IJ 1 2 2 72 72 28 44 2 72 14 14 | 44
E1.B.JB.13
1 Baeaenie B cienmambHOCTL 1 2 2 6 | 72| 72 28 44 2 72 | 14 14| 44
B1.B.[1B.13|Beenexue B mpodiecCHOHATEHYIO
2 - 1 2 2 36 72 72 28 44 2 72 14 14| 44
106 | 106 4144) 4144 2280 | 1549 ] 315 4 130 | 42 64 71 875 1 379 1 56 1132] 84 | 107 14.75 583 | 721 92 | 178|187 ] 54 17.5 _62 142 13611681225 27 | 125 | 502 |128] 90 | 64 | 139) 81 | 145 | 578 12_8 Zod1121241) 27 | 1781 639 [110] 9290 1293] 54 ) 1625]| 585 iai&&_’@_
192 192 72401 7240 | 3788 12750 702 | 22 | 828 |178]134]126{309] 81 32 1216 1226]310] 174]1398] 108 | 235 | 898 [130]132]204[351] R8I 27.5 ] 1058 | 216]220) 1681373] 81 | 205] 790 |198]102]142]267] 81 | 245 938 [192[170]{112(383] 81 |225] 810 [152[144] 90 |343] 81 195 | 702 | 140] 46 2 1326] 108
Baok 2.IIpakrikin
B HACTE
"YucGran. [Tpaxtika no nomydeHo
PRy [[CESME mpodetomiy 2 6 | 6| 36 |26 216
o yMeHMit H HABBIKOB (NPAKTHKA B 216 & 218 alp
MACTEPCKHX)
VueGuan. [pakTHKa 110 NOAYHEHHIO
NEPBHYHELX NPOIECCHOHATLHBIX
B2.V.2 ST T — 4 5 3 36 108 | 108 108 3 108 108
MPAKTHEA)
YueGran. TpaxTika no nomydeHuio
ACPBHYHLIX NPO(CCCHOHATEHBIX
B2.¥V3 YMCHHI H HABBLIKOB (TPAKTHKA N0 4 6 6 36 | 216 216 216 6 216 216
YIPABICHHI CCIBCKOXOIANCTBCHHOM
TCXHHKOI)
I . T %
B2 pomasoacTeeHnas. Texnooriyeckan 6 15 15 16 | 540! s40 540 15 540 540
MPAKTHKA
MpoussoacTeennas. [Ipeamumiomtas
I 4. 432
BLI2 | o 8 12 | 12| 36 |432] 432 432 12 ] 432




[a2 Ta3] [T512] 1512 ] [1512] [ L6 1216 ] T T Tai6] | 9 ] 324 | [324] | I [ 15 T 540 T [540] 12 ] 432 [ [a32]
|42 [ 42 ] [1s12] 1512 L1512] | Lo | 26} § I  [gsl | 9 | 3] |324] | | [ 15 [ 540 | {s40] 12 | 432 I [432]
Baok 3.Tocynaperseiaas HToroBas aTTecTauus
Basopas 4acTh
MoaroToska H 33T BRITYCKHOI
F BB muausonon pabor 6 6 | 36 [216] 216 216 6 | 26 216
5 | 6 216 | 216 216 5 | 216 216
6 | 6 206 ] 216 216 6 | 216 216
DT DakyIbTaTHBS
BapuatHsHas 4acTh
+ [®T1  JOcsosw acnonpoussoncrsa 1] 2 2| 3 [n] n 28 44 2| nJu 14| #4
+ |@Tn2  [Hirencpan akonorus I 1] 2 EEEAE 28 44 2] 2 lu 14 [ 44
4 F] 144] 144 |56 &8 4 ] 144 128 28] 88
4 4 144] 144 | 356 88 4 | 144 |28 28 | 88




