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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

OcHOBHas Le/b JaHHOW JAUCIUIUIMHBI 3aK/I04aeTcs B (OPMUPOBAHUM y CTYJCHTOB 3HAHUI
OOLIMX MPUHIUIIOB, METOAOB M AJIFOPUTMOB, MPUMEHSEMBIX Ul CO3/1aHUS aBTOMAaTHU3WPOBAHHBIX
CHUCTEM C YJIYYIIECHHBIMH JWHAMMYECKUMH XapaKTEPUCTHUKAMH, CHOCOOHBIMH K YCTOHUMBOMY
MOBEJICHHUIO B YCIIOBUSAX HEONPEIEICHHOCTH UCII0JIb3YyeMOM HH(OpMaIHH.

3ajayamMy JUCLUIUINHBI ABIISIOTCA:

— U3y4€HHE METOJI0B BbIOOPA U HACTPOMKHU MapaMeTPOB PETYJIATOPOB aBTOMATU3UPOBAHHBIX
CUCTEM YIIPABIICHUS,;

— u3yuyeHue 0a30BBIX CTpATETuil yIpaBlIEHUS: KacKagHOE (MOAYMHEHHOE) peryjaupoBaHUE,
YIIPABJICHUE C YIIPEKIAIOLIEH KOPPEKLUEH, YIIPABIECHUE C [IEPEXBATOM, YIIPABICHUE COOTHOLICHUEM,
pacIIeIIeHUe Juana3oHa;

— O3HAKOMJICHHME C OCHOBHBIMH UJEIMHU, KOHUEIIUAMHU, TCHACHIVAMU Pa3BUTHA, IOHATUAMY,
TeOpeMaMH, MOJAEIIIMU U aJrOPUTMaMH, OTHOCSIIMMHUCSA K UCIONb30BaHWIO MM B TeXHHMYECKHX
CUCTEMAX;

— H3Y4YEHHE TEOPETHMYECKUX OCHOB M MATEMaTUYECKOI'O OIHMCAaHMs HHTEIUIEKTYaJbHBIX
CHUCTEM U UX DJIEMEHTOB;

— U3y4eHue UCKYCCTBEHHbIX HelipoHHbIX cetell (MHC);

— U3y4YCHUE HEYETKUX MHOKECTB U HEUETKOU JIOTUKH;

— U3y4Y€HUE CTPYKTYPbI, XapaKTEPUCTUK U (PYHKLIMOHAIBHBIX BO3MOKHOCTEN HCIIOIb30BaHUS
nporpamMmHoro makera MATLAB s BbiOOpa W HAacTpOHWKH PETyJISTOPOB COBPEMEHHBIX
ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIECHUS TEXHOJOTMUYECKUMU IIPOLIECCAMH.

OOyuenue no nuctuIuinHe «VHTeUIeKTyalbHble CUCTEMbI YIIPaBJICHHS» HAIpPaBICHO Ha

dbopMupoBaHHE Y O0YJAIOIINXCS CICTYIONTUX KOMIICTCHITUH:

Koa n HamMeHoBaHue
KOMIIEeTeHIINH

NHankaTopbl 10CTHKEHUS
KOMIIETEeHIIUH

HaumMmeHnoBanue noxkasarejs
OLlCHUBAaHUA

OIIK-11. Cnocoben
pa3pabaThiBaTh COBPEMEHHBIE
METOJIbl KCCIICIOBAHNUS
ABTOMATH3UPOBAHHOTO
00opyI0BaHUs B
MAaITHHOCTPOCHUH;

HNOIIK-11.1. Uzyuaer
COBPEMEHHBIE METO/IbI
JTUArHOCTHKHU M UCCIIEI0BAHUS
ABTOMAaTHU3UPOBAHHOTO
000opyTOBaHUS.

NOIIK-11.2. PazpabaTsiBaeT
AITOPUTMBI IPOBEICHUS
IKCIIEPUMEHTATBLHBIX

HCCIIe0BaHU 000pyIOBaHUS.

NOIIK-11.3. OuenuBaer u
MHTEPIPETHPYET MOTYUECHHBIE
pe3yIabTaThI, GOPMYITUPYSI
PEKOMEHAALUH 110 UX
BHE/IPEHHIO

3Hath:

MOPSIIOK U CTIOCOOBI
pa3paboTKH aITOPUTMOB U
IPOrpaMM TIPH
MPOSKTUPOBAHUU
HHTCJUICKTYaJIbHBIX MOI[y.TIefI
YIpaBJICHUS
ABTOMATU3HWPOBAHHBIMHA
CHCTEMaMH, METO/IbI aHAJIN32a
U ITUarHoCTUKnu
aBTOMATH3HPOBAHHOTO
o0opyToBaHus B
MAaIIAHOCTPOCHHH.

YmMmern:

UCTIOJIB30BaTh CTAaHAAPTHOE U
CHETIMATN3UPOBAHHOE
MpOTpaMMHOE 00ecTieueHHe
IS pa3paboTKu
MHTEJUICKTYaJTbHBIX
aIrOpUTMOB YIIPABJICHUSA
ABTOMATH3HPOBAHHBIMU
CUCTEMaMH, a TaKXKe
pa3pabaTbIBaTh aIrOPUTMBI
MPOBEICHUS




AKCIIEPUMEHTAIbHBIX
HCClIeJOBaHNHI
aBTOMATHU3UPOBAHHOTO
o0opyI0BaHus B
MalIMHOCTPOEHUH.

Biaagerb:

HaBbIKAaMHU OLICHKH U aHaJIn3a
IIOJIyYEHHBIX PpE3yJbTaTOB C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
MH(OPMaLIMOHHBIX
TEXHOJIOTHI U CTaHJApTHOIO U
CHEIHaTIN3UPOBAHHOTO
IPOrPaMMHOr0 00ecreueHHsl.

OIIK-12. Crniocoben
pa3pabarbIBaTh u
ONTUMU3HPOBATH AITOPUTMBI U
COBPEMEHHBIE G poBbIe
CUCTEMBbI
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS
TEXHOJIOTHYECKHUX IPOIIECCOB,
CO3/1aBaTh IPOrpaMMbl
W3rOTOBJICHUS  J€Taledl |
y3JI0B Pa3NUYHON CIO0XHOCTH
Ha CTaHKaX C YHUCIIOBBIM
MPOrPaMMHBIM  YIIPaBIIEHUEM,
MPOEKTUPOBATh  AJTOPUTMBI
(YHKIIMOHUPOBAHUS  THOKHUX
MTPOU3BOJICTBEHHBIX CHCTEM

NOIIK-12.1. Pa3zpabaTsiBaeT
AITOPUTMBI
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS
TEXHOJIOTUYECKUX MPOIECCOB.
NOIIK-12.2. Co3pnaet u
ONTUMHU3UPYET MPOTPAMMBI
JUTSL CTAHKOB C YHCJIOBBIM
POTPaMMHBIM yTIPaBJICHUEM
¥ TUOKUX MPOU3BOICTBEHHBIX
CHUCTEM.

NOIIK-12.3. OuenuBaer

3¢ peKTHBHOCTH
pa3pabOTaHHBIX ATOPUTMOB U
UPPOBBIX CUCTEM
ABTOMATH3UPOBAHHOTO
MPOCKTHUPOBAHUSI.

3HaTh:

CHIOCOOBI M Cpe/IcTBA
MOJTyYeHUs U Iepeaadn
uHpOpPMAIIUU B CHCTEMAX
aBTOMATHU3UPOBAHHOTO
MIPOCKTHUPOBAHUS
TEXHOJIOTUYECKHUX MPOLECCOB
U METOJbI pa3pabOTKH
QJIITOPUTMOB JIJIS TIOJICUCTEM
MHTEJUIEKTYaJIbHOTO
yIpaBlIeHUs.

Ymersn:

UCIOJIb30BaTh METOIBI U
cpeactBa (OpMHUPOBAHUS
CTPYKTYpBI
MH(POPMAIIMOHHOTO
o0ecrneveHus MoICUCTEM
MHTEJUIEKTYaJIbHOTO
yIpaBlIeHUs
aBTOMaTH3HPOBAHHBIMU
CHCTEMaMH; CO3/1aBaTh U
ONITUMH3UPOBATH IPOTPaMMBbI
TUTSI THOKHX
MIPOU3BOJICTBEHHBIX CUCTEM.
Baaners:

HaBBIKAMHU OLIEHKHU

3¢ PEeKTUBHOCTH aITOPUTMOB
U CHCTEM aBTOMATU3aLUU
MaIIMHOCTPOCHHSL.

2 MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

JucuunnuHa OTHOCUTCS K oOsi3arenbHOM vactu Onoka bl «ductumiuasl (MOZYITH)».
JucuuniauHa HenoCpeICTBEHHO CBsI3aHa CO CIEAYIOUMMU AUCIUIUITMHAMU U npaktukamu OOIT:
MareMaTtuueckoe MOACIUPOBAHNE aBTOMATU3UPOBAHHBIX CUCTEM

MamuHHOoe 00y4eHue

MeTtobl 1 anropuT™Mbl 00pabOTKN N300paKEeHUH




[IporpammupoBanue Ha Python

[Tpon3BoCTBEHHAs MPAKTUKA (TIPEAIUIIIOMHA )
CucTeMbl aBTOMaTU3UPOBAHHOTO TIPOCKTUPOBAHUS
CoBpeMeHHbIE METO/Ibl TEOPUHU YIIPABICHUS

Teopus axkcnepumeHTa

[TpoMBIIIICHHBII HHTEPHET Bellel B MaIIMHOCTPOCHUN
[TpoMblIITIEHHBI MHTEPHET Belllel B aBTOMOOMIIECTPOSHUN
YyeOHast mpakTHKa (Hay4HO-HCCIe0BaTeNbCcKas paboTa)

3 CTpyKTypa M cofep:KaHHe TN CHUILTHHBI

OO011ast TpyI0eMKOCTb AUCIUILIMHBI COCTABIISIET 6 3aueTHBIX eauHuIl (216 gacos).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne Bux yuebHoii pagoTsI KoanuectBo | CemecTpbl
n/m 4acoB 2
1 | AyautopHble 3aHATHSA 72 72
B tom uncne:
1.1 | Jlexuuu 36 36
1.2 | CemuHapcKue/paKTHUECKUE 3aHITHS 36 36
2 | CamocTosiTe/ibHasi paboTa 144 144
B tom uncne:
2.1 | PabGoTa ¢ KOHCIIEKTOM JICKI[UI 28 28
2.2 | IloaroroBKa K MpakKTHYECKUM 3aHITHSIM 50 50
2.3 | BrimosHeHne U MOATOTOBKA K 3alllATE 48 48
KYpPCOBOH pabOThI
2.3 | IloaroToBka K 3K3aMeHY 18 18
3 | [IpomesxkyToyHas aTTeCTAMS
3aver/mud.3aueT/FK3aMeH sk3ameH, KP
Hroro 216 216

3.2 TemaTHnuecKuii mJiaH H3YYCHUS TUCHUITIJIUHBI

TpynoemMKocTh, 4ac
AynuTopHas paéora 3
=
o o g = 2
1) o) S <
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1 Pa3znea 1. BBenenne 32 4 4 0 0 24
1.1 | Tema 1. OcHOBHBIEC OHATHUS 2 2 0 0 12
MHTEJJIEKTyalbHBIX CUCTEM
yIpaBJIeHUs
1.2 | Tema 2. UcTtopust pa3BUTHA 2 2 0 0 12
MHTEJUICKTYaJIbHOTO YIIPABJICHUS




2 Pa3nen 2. MeTtoasl BbIOOpa 1 44 8 8 0 0 28
HACTPOMKH MapamMeTpoB
PeryJisiTopoB

2.1 | Tema 1. MeTozas! HacTpOIKK 4 4 0 0 14
PETyJISITOPOB

2.2 | Tema 2. IIpumepsl npUMEHEHHUS 4 4 0 0 14
METOJI0B HACTPOMKHU PETyJISTOPOB JUIS
Pa3NIUYHBIX MPOLIECCOB

3 Pasnen 3. ba3oBble cTpaTerun 48 8 8 0 0 32
peryJimpoBaHusi B CHCTeMAaX
aBTOMATH3aIMHU

3.1 | Tema 1. CucTreMBl HOAYMHEHHOTO 4 4 0 0 16
peryJInupoBaHus

3.2 | Tema 2. HacTpoiika oNTUMaIbHOTO 4 4 0 0 16
yIpaBJICHUS

4 Pasjnen 4. HeiipoHHble ceTH B 48 8 8 0 0 32
cHCTeMAaX ynpaBJeHHs

4.1 | Tema 1. CBenenust 00 HEHPOHHBIX 4 4 0 0 16
CeTax

4.2 | Tema 2. Tumsl ¥ CTPYKTYpHI 4 4 0 0 16
HelpoynpaBieHuUsI.

5 Pa3znen 5. Heuerkas jjoruka B 44 8 8 0 0 28
cHcTeMAaX ynpaBJeHHs

5.1 | Tema 1. OcHOBBI TEOPHH HEUYETKOM 2 2 0 0 10
JIOTHKH

5.2 | Tema 2. [IpumeHeHne HEYETKOM 4 4 0 0 10
JIOTHKH B CUCTEMaX yIpaBJICHUS

5.3 | Tema 3. MojenbHO-yIIpeKIaroIIce 2 2 8
yIpaBJICHUE

Hroro | 216 36 36 0 0 144

3.3 Conepxkanue TMCHUNIMHBI

Pa3pen 1. Beeaenune

OCHOBHBIG IIOHATUS. I/ICTOpI/IH pa3BI/ITI/I$I I/ICKyCCTBeHHOI‘O HHTCJIIJICKTAa U I/IHTGJIJICKTyaJH)HOI‘O
ynpasieHus. Knaccudukamuss MeTonoB HcKyccTBeHHoro uHTewiekta (M) B MexaTpoHuMke u
aBTOMaTI/I3I/IpOBaHHI>IX CUCTCMax.

Pa3nes 2. MeToabl BbIOOpPa M HACTPOIKH IapaMeTPOB PeryJisiTopos
Hactpoiika perynstopa merogom Ilurnepa-Hukonwca. Hactpoiika perynsaropa MeETOAOM
KopHeBoro rojorpada. Meron Unna-Xponeca-PecBuka. MeTo1 MacmtaOupoBaHusl.

Pa3nes 3. Ba3oBble cTpaTerun peryJiipoBaHusi B CHCTeMaX aBTOMATH3AllUH

Vnpasnenue ¢ ynpexnpawmonieid koppekuueil. Kackamnoe ynpasieHue. CuCTEMBI
IIOJUYMHEHHOIO perynupoBaHus. Hacrpolika Ha TexHudeckud ontumyM. Hacrtpolika Ha
CUMMETPHUYHBIH ONTUMYM. YmpasieHue c¢ mnepexsatoM — MISO perynarop. VYmpasnenue
COOTHOULIEHUEM. Paciieruienre 1uarmasosa.

Pa3nes 4. HelipoHHble ceTH B cMcTeMax yNpaBJIeHUs!

OO6ume cBeneHus: o0 MckyccTBeHHbIX HelpoHHBIX ceTsax (MHC). MaremaTtnueckas Moaenb
nepcentpoHa. M3ydyeHnune aaroputmMa o0paTHOTO pacpOCTpaHEeHUs OMIMOKK curHana. MccnenoBanme
QITOPUTMOB OOPAaTHOI'O PacIpOCTPaHEHMs OMIMOKHU B 3aJadax mporpaMMHoro ynpasieHus u [TUJI-



perynupoBaHusi. OCHOBHbIE THIIBI U CTPYKTYpbl HelpoynpasieHusi. OCHOBHbIE HaIlpaBICHUS
pa3BUTHSL HEUPOCETEBBIX TEXHOJIOTMH W TEXHOJIOTMUA HEHUPOYIPABICHUSA B MEXaTPOHHUKE U
aBTOMAaTHU3UPOBAHHBIX CUCTEMAX.

Pa3nes 5. HeueTkasi JIOTHKa B cHCTeMAaX yIpaBJieHHsA

OcCHOBBI ~ TEOPMM  HEYETKMX  MHOXECTB.  [3yueHue  NpPUHLMIIOB  IOCTPOEHUS
MHTEJUIEKTYAJIBHBIX CHCTEM C CUTHAJIbHOM CAaMOHACTPOUKOM HEYETKOIO PETYJIATOpa. Y IIpaBiICHUE HA
6a3e HeueTkoW Joruku. AnroputMbl Mamaanu u CyreHo. IIpuMeHeHHe HEYETKHMX alrOpUTMOB
YOpaBJICHUS B MEXaTPOHMKE M AaBTOMATH3MPOBAHHBIX cuUcTeMax. [IpuHIMOBI MOAEIBHO-
yopexpaaromero  ympasineHusa.  Hacrpoiika  MPC-perynstopa.  IIpumeHeHne  MOAENbHO-
YIPEXKIAIOIIETO YIIPABICHUS B TEXHUYECKUX CUCTEMAX.

3.4 TemaTHKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTUICCKUE 3aHATHUS

[Ipaktrueckoe 3ansarue Nel. Ilpaktuueckas padora Nel «Hactpoiika mapamerpos I11/I-
perymsropa B MATLAB/Simulink metonom [urnepa-Hukomscay.

[Ipaktrueckoe 3ansarue Ne2. Ilpaktuueckas padora Ne2 «Hactpoiika mapamerpos I11/I-
perynstopa B MATLAB/Simulink meToom kopaeBoro romorpaday.

[Ipaktrueckoe 3ansatue Ne3. [Ipaktudeckas padora Ne3 «V3yueHnue NpHHIMIIOB YIIpaBICHUS

C YIPEKAAOLIEH KOPPEKLUEH»
[Ipaktuyeckoe 3anartue Ned-5. Ilpaktuueckas pabora Ned «lM3yueHue NpUHIMIIOB
KACKaJHOT'O YIIPABIICHUD).

[Ipaktnyeckoe 3anstue Ne6-7. Ilpaktndeckas pabora NeS «CucTeMbl TOJYUHEHHOTO
ynpasieHus. Hactpolika Ha TEXHUYECKU U CHMMETPUYHBII ONITUMYMBI»

[Ipaxtuyeckoe 3anarue Ne8. [Tpaktudeckas pabora Ne6 «Ynpasnenue ¢ nepexsarom — MISO
PErysTop».

[Mpaktuueckoe 3anarue Ne9. [Ipaktuueckas padbora Ne7 «YrpaBieHHE COOTHOIIICHUEM.

[Tpaktrueckoe 3ansTue NelO. [TpakTuyeckas pabora Ne§ «Paciiersienre quanazonay.

[paxtuyeckoe 3ansTue Nell-12. IIpaktuyeckas pabora Ne9 «O3HaKOMIIEHHE C TTAKETOM

NeuralNetworksToolbox u ero rpadpudeckum uHTEepdeiicom B mporpaMMmHoii cpene MatLaby.
[Mpaktuueckoe 3ansatue Nel3-14. [Tpaktudeckas padora Nel0 «Co3nanue ynpomeéHHOM
CHCTEMBI yTIPABIICHUS C UCTIOIH30BAHUEM HEHPOKOHTPOILIEPAY.
[Ipaktrueckoe 3anartue Nel5-16. ITpaktuueckas padora Nell «MopaenupoBanue HEUETKOU

cucreMsl cpencrBamu FuzzyLogicToolboxy.

[Ipaktrueckoe 3ansatue Nel7-18. Ilpaktuueckas pab6ora Nel2 «CozmaHue CHCTEMBI
yrpasieHus ¢ ucnoyibzoanueM MPC perynsropay.

3.4.2 JlaGopaTopHbIe 3aHATHUS

He npenycmotpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

«MopenupoBaHue CUCTEMBI YIIPABJICHUS U HACTPOIKa mapaMmeTpoB peryisitopa B [10
MATLAB/Simulink»



4 YyeOHO-MeTOaAMYECKOE H MH(OPMALTMOHHOE o0ecreyeHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTob1

He npegycmorpensl

4.2 OcHOBHAas1 JIUTEpPATypa

1 Cazonos, C. H. CucteMbl HCKyCCTBEHHOIO MHTEJUIEKTA : yueOHoe nocodue / C. H. Ca3oHoB.
— YIbSHOBCK : YIJbSHOBCKUI TOCYJapCTBEHHbIM TeXHUUeCKud yHuBepcureT, 2023. — 84 c. —
ISBN 978-5-9795-2352-1. — Tekcr : anekrponnsiii // LudpoBoit odpazoBatensHbiii pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/149293.html.

2. CHucTreMbl HCKYCCTBEHHOTO HMHTEIUIGKTa B MEXaTpOHUKE : ydeOHoe mocobme / A. A.
bonsmakos, M. b. bposkosa, B. I1. I'naskos [u np.]. — Caparos : CapaToBckuii rocyjapCTBEHHBIN
TexHu4eckuil yauBepcutet umenu F0.A. I"arapuna, ObC ACB, 2014. — 252 ¢. — ISBN 978-5-733-
2690-7. — Texct : anexTpoHHsbIi // Lndposoit o6pazoBatensublit pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/80117.html.

3. ITaBnos, C. H. Cuctemsl uckyccTBeHHOro uHTeIekTa. Yacts 1 : yuebHoe nmocodue / C. H.

ITaBmoB. — Tomck : ToMmCkHMii TOCYZApCTBEHHBIH YHUBEPCHUTET CHCTEM YIIPABICHHA U
paauosnekrponuku, Db Konrent, 2011. — 176 c¢. — ISBN 978-5-4332-0013-5. — TexkcrT :
anektponnbii // IludpoBoit oOpazoBarenvHbiii pecypc IPR SMART : [caiitr]. — URL:

https://www.iprbookshop.ru/13974.html.

4. TlumenoB B.M. CucremMbl HCKYCCTBEHHOTO HHTEIUIEKTa. MHCTpyMEHTHI pa3pabOTKH.
DKcnepTHbIe CUCTeMBI : yuebHoe nocodue / [Tumenos B.M., HebaeB U.A.. — Cankr-IletepOypr :
Cankr-IlerepOyprckuil rocyaapCTBEHHBIH YHUBEPCUTET MPOMBIIIIEHHBIX TEXHOJIOTMH U IH3aiiHa,
2023. — 56 c¢. — ISBN 978-5-7937-2236-0. — Tekct : »snekrponHsid // Lludposoit
obpasoBarenbubiil pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/140174.html.

4.3 JlonoiHUTEIbLHASA JTUTEPATypa

1. Kopstuxo B.I1. MHTEIIIEK Ty abHBIE CUCTEMBI M HEUeTKas JIoruka : yueonuk / Kopsiuko B.I1.,
bakyneBa M.A., OpemkoB B... — Mocksa : KYPC, 2024. — 352 ¢. — ISBN 978-5-906923-39-4.
— Texkcer : anmextponnstii / udporoii odbpazoatenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/144784.html.

2. benoseposa I'.11. HeueTkas toruka u HEWpPOHHBIE CeTH : yueObHOe mocobue / bemo3eposa
I''A., CkynueB .M., KononoBa 3.A.. — Jlunenx : JIuneukuii rocy1apCTBEHHbIN NEJarornueCKuii
yauBepcuteT umenu I1L.I1. CeménoBa-Tan-Ilanckoro, 2017. — 63 ¢. — ISBN 978-5-88526-875-2
(U. 1), 978-5-88526-874-5. — Texkct : anektponHubiit // [{ludposoit obpazoBarenbhbiii pecypc [IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/101639.html.

3. Bakynenko C.A. Heliponnsie cetu : yueOHoe nmocooue / Bakynenko C.A., XXuxapepa A .A..
— Cankr-IletepOypr : Cankr-IlerepOyprckuii rocygapCTBEHHBI YHUBEPCUTET MPOMBINIIECHHBIX
texHosioruit u au3aiHa, 2019. — 110 ¢. — Tekct : anmekTponHsbIi // LludpoBoi oOpazoBaTeIbHbII
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/102447 .html.

4. Bapckuii, A. b. Jlorudeckue HelipoHHble ceTH : yueOHoe nocodue / A. b. bapckuii. — 4-¢
3. — Mocksa : Uatepuet-YHuuBepcuter Mapopmannonnsix Texuonoruit (MHTYUWT), At Iu Ap
Menua, 2024. — 491 c. — ISBN 978-5-4497-3303-0. — Texkct : anekrponnsiii // Ludposoii
obpazoBatenbubiid pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/142272.html.
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4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECYPChI
He npeagycmorpensl

4.5 JInuieH3M0OHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
odecreuenue

1. Microsoft-Office
2. Matlab Simulink
3. Microsoft-Windows

4.6 CoBpemMeHHbIe TPO(ecCHOHATbHBbIE 0a3bl IaHHBIX U HH(OPMAIIMOHHbIE
CIPAaBOYHbIEC CHCTEMbI

1. EnumHoe oxkHO pjocTyna K oOpa3oBarenbHbIM pecypcaM @DenepaibHblii  mopTanl
http://window.edu.ru

2. KommnsrorepHsie MH(OPMaLIOHHO-TIPABOBbHIE CUCTEMBI «KoHcynpTanT»
http://www.consultant.ru, «["apaut» http://www.garant.ru

3. OdunuanpHbIA UHTEPHET-TIOPTA IPpaBoBOM nHGpopManmu http://pravo.gov.ru.

4. Hayunas snektpoHHast Oubianoreka http://www.elibrary.ru

5. Poccuiickas rocygapctBenHast oubnanoreka http:// www.rsl.ru

6. ObC «YHuBepcuretckas Oubanoreka onnaifi» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

1. KoMnbroTepHBIH KI1acc ¢ MpeyCTaHOBIEHHBIM TPOrPaMMHBIM o0ecriedeHreM, YKa3aHHBIM
B I1. 4.5, MyJIbTUMEIUITHOE 000pYI0BaHKE (ITPOEKTOP, NEPCOHATBHBIN KOMIBIOTEP MPETO/1aBaTes).

2. Ayaurtopus ISl JIGKIIMOHHBIX, MpakTUyeckux 3aHsaTuil. O0opyaoBaHWEe W ammaparypa:
ayUTOpHAs JOCKa, BO3MOKHOCTh UCTIOJIb30BAHMS MYJIbTUMEIUMUHOTO KOMILIEKCA.

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanuyeckue peKoMeHIalUH I PenoaaBaTeis M0 OpraHu3anuu
00y4eHus

Ha nepBoMm 3aHATHM NO JUCHUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYAEHTOB C MOPSAKOM €€
U3y4eHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYIEro U MPOMEXYTOUHOTO KOHTPOJISI), PACKPHITh
MECTO U pOJIb JUCLMIUIMHBI B CUCTEME HAyK, €€ IMPAKTUYECKOE 3HAUYECHHE, TOBECTU 10 CTYACHTOB
TpeOoBaHus K GopMe OTUETHOCTU U IIPUMEHEHUS BUJIOB KOHTPOJIsL. BitaeTcs TemaTHKa 3a1aHui Jist
MOJTOTOBKU K MPAKTUYECKUM 3aHATHM.

[Ipu moAroToBKe K MpakTUYECKUM paboTaM Mo NepeyHIo 00BSABICHHBIX TEM MIPENoaaBaTeto
HE00XOIMMO YTOYHHTD IIaH UX MPOBEJICHHs, POIyMaTh (GOPMYIUPOBKU U COAEPIKaHUE yUEOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CY’KJ€HHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNMTEIBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAYMMOCTH TEMBbI
paboThI, OIPEAETUTh MOPAIOK €€ MPOBEAECHUS, BpeMs Ha 00CyXJIeHHE KaKA0ro yueOHOro BoIpoca.
[Tpumensist GpOHTATBHBIN ONIPOC JaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYA€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUU.

B 3axmmounTenbHON 4acTH paboTHI CleAyeT MOABECTH €€ UTOTHU: AaTh OIIEHKY BBITOJTHEHHOMN
paloThI KaKIbIM CTYyEHTOM M y4e€OHOHM IpyHIbl B LIEJOM. PacKpbITh NOJIOXKHUTEIbHBIE CTOPOHBI U
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HEJIOCTAaTKM TPOBEACHHOW MpakTHYecKoW paboTbl. OTBETUTH HAa BONPOCH CTYICHTOB. Bwlmath
3aaHus [l CAaMOCTOSTENIbHONW pabOThI O MOJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

Metonuka mnpenoaaBaHusl IUCHUIUIMHBI «HTeNIeKTyanbHble CUCTEMBI YIPABICHUSD U
peanu3alysi KOMIIETEHTHOCTHOTO TOAXOJAa B  M3JIOKEHMM U BOCHPHUATHHM  MaTepuana
[pelyCMaTpUBaET MCIOJb30BaHUE CIEAYIOUIMX AKTHUBHBIX U HMHTEPAKTUBHBIX ()OPM IMPOBEICHUS
IPYNIOBBIX, UHAWBUAYAIbHBIX, ayTUTOPHBIX 3aHATUH B COYETAHWU C BHEAYAUTOPHOU pabOTOH C
LEJIbI0 (POPMUPOBAHUS U Pa3BUTHSI IPOPECCHOHANBHBIX HABBIKOB O0YUaIOLIUXCS:

— TIOArOTOBKAa K BBHINOJHEHUIO M 3allMTa [PaKTHYECKUX pPabOT C  MOMOILBIO
CHELMATU3UPOBAHHOIO IPOrPAMMHOI0 00€CIIeUEHUS;

— 3alMTa W UHAMBUAYAIbHOE OOCYXXICHHE BBINOJIHAEMBIX JTAllOB 3aJaHdN s
IPAKTHYECKHUX padoT;

— T€XHOJIOTUH aHAJIN3a CUTYalUH Il aKTUBHOT'O O0Y4€HHUs1, KOTOPBIE MTO3BOJISIOT CTYICHTaM
COEJIMHUTH TEOPUIO U MPAKTUKY, IPEICTABUTh IPUMEPHI IPUHUMAEMBIX PEILICHUN U UX TIOCIIEICTBUM,
JIEMOHCTPUPOBATH pa3IMYHbIE O3ULINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSIX.

OOyuenue 1o JUCLUUIUIMHE BEJETCsS ¢ MPUMEHEHUEM TPaULMOHHBIX OTOKOBO-TPYMIIOBBIX
UH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TeXHONIOTUl. Ilpu ocymecTBieHun 00pa3oBaTeIbLHOIO
npoliecca Mo AUCHUILUIMHE UCHOJb3YIOTCA ClEAyIoUe HHPOPMAMOHHO-TEIEKOMMYHHUKALMOHHBIE
TEXHOJIOTHH: MPE3CHTALUH ¢ IPUMEHEHNEM MPOEKTOpa U mporpammsl PowerPoint.

6.2 MeToanuyeckue yKazaHus i1 00y4AKOIIHUXCS 10 OCBOCHHI) TUCIHUNIHHBI

CamocrositenpHass paboTa SBISETCS OJHMM M3 BHIOB yueOHbIX 3aHsATHHA. Llenb
CaMOCTOATENIBHOW paboThl — MPAKTUYECKOE CAaMOCTOATENBHOE IOJTY4YEHUE CTYJEHTaMH HaBBIKOB
paboThI ¢ pEKOMEHI0BAHHOW JINTEPATYPOH, TIOMCKA U 0000IIeHNsT HH(DOpMAIIHH, pacCMaTPUBAEMOMA
B IIPOLIECCE U3YUYEHUS TUCHUTUIHHBI.

AynuTOopHas caMOCTOsATENbHAs paboTa M0 TUCIMITIIMHE BBIMOJIHACTCS Ha YYEOHBIX 3aHATHAX
M10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATENS U MO €r0 3aJJaHUIO.

BueaynutopHass camocrosTenbHas paboTa BBINOJHIETCS CTYJIEHTOM IO  3a/IaHUI0
npenoaaBaTesis, Ho 6e3 ero HermocpPeICTBEHHOTO y4acTusl.

3amaun caMOCTOSTENbHON pabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHON paboThI;

- OCBOCHHUE COJIEP’KaHUS JUCLMILIINHBL;

- yrayOsieHue coiep KaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUITIINHBL

- ICTIOJIb30BaHKE MaTepuaia, COOpaHHOTO U MOJYYEHHOTO B XO/I€ CAMOCTOSTENIbHBIX 3aHATHIHA
1utst 3 (PEKTUBHON MOJATOTOBKU K SK3aMEHY.

Buasl BHEayAMTOPHON CAaMOCTOSTENIHON pabOTHI:

- CaMOCTOSITEIbHOE U3yUEHHUE OTJENIbHBIX TEM JTUCHUIUIMHBI;

- IOAATOTOBKA K NMPAKTUYECKUM 3aHATHUAM;

- oopMIIEHHE OTUETA MO MPAKTUUECKUM paboTaM M MOATOTOBKA €ro K 3alllUTe;

- BBIIOJIHEHHE KypPCOBOW pabOTHI U MOATOTOBKA MOSICHUTENBHOM 3aIUCKY;

- IOATOTOBKA K 9K3aMEHY.

JUi1s BBIOJTHEHUS JIF0OOO0T0 BHJIa CAMOCTOSITENbHOM paboThl HEOOX0IMMO POUTH CIIeTyIOIINe
JTarnbl:

- OTIpeJIeJICHUE 1IETIH CAMOCTOATEIbHOM padoThI;

- KOHKpEeTH3alus 03HaBaTEeIbHOM 3a1a4;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOp a/IeKBaTHOIO crioco0a JIeHCTBUSA, BEAYILEro K PEIICHUIO 3a1a4H;

- IJTAHUPOBAHUE PAOOTHI (CAMOCTOATEIBHOM HITH C TOMOIIBIO MTPETIOIaBaTelIsl) HaJl 3a1laHUEM;

- OCYLIECTBJICHME B IPOLIECCE BBIIOJHEHHUS CAMOCTOSTEIbHONM pPAabOTBl CaMOKOHTPOJIS
(TPOMEXKYTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB pabOThI M KOPPEKTUPOBKA BBIIOIHEHHS PadOThI;



12

- pednekcus;
- Ipe3eHTaIust paboTHI.

7 @oHJ OLIEHOYHBIX CPEICTB

B npornecce 00yueHHs NCTIONB3YIOTCS CIEAYIOMINE OLEHOYHbBIE (POPMBI CAMOCTOSTEIBHOM
paboThI CTYJICHTOB, OIICHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHBIX
aTTeCcTalui:

- 3alllMTa MPAKTUYECKUX padoT;

- KypcoBast paboTa;

- 9K3aMEH.

OneHouHbIe CpelICTBA TEKYILEr0 KOHTPOJI YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE
BOIPOCHI HHAMBUIYAIBHO JUIS K&YKAOT0 00YYaromerocs.

B pesynbrare 0OCBOCHUS AUCHUILIUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOIINE KOMIIETCHIIUN:

Kon
HaumeHoBaHMe KOMIIETEHIIMH BbINYCKHUKA
KOMIIeTeHIINH
OIK-11 Cnocoben paspabaThiBaTh COBpPEMEHHBIE METO/IBI HUCCIIEI0OBAHUI

aBTOMATH3MPOBAHHOTO 000PYI0BaHMS B MAIIMHOCTPOCHHH;

CrnocobeH pa3pabaTeiBaTh M ONTHUMHU3MPOBATh AJITOPUTMBl U COBPEMEHHBIE
U(POBBIE CHCTEMBI aBTOMAaTH3UPOBAHHOTO MTPOEKTUPOBAHUS TEXHOJIOTHUECKUX
OIK-12 IIPOLIECCOB, CO3JaBaTh MPOrpaMMbl U3TOTOBJICHHS JETAJICH U Y3JI0B Pa3In4HON
CIIO)KHOCTM Ha CTaHKaX C YHCIOBBIM IIPOTrPAMMHBIM  YIIPABICHHUEM,
IIPOEKTHPOBATh AITOPUTMbI (PYHKIIMOHUPOBAHUS THOKUX IPOU3BOJICTBEHHBIX
CUCTEM

7.1 MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3y/JIbTATOB 00y4eHusl

HepequB OICHOYHBIX CPEACTB 110 JUCHUIITINHE ((I/IHTCJ'IJ'ICKTyaHI)HBIe CHCTEMBI

YIpaBIECHUS
HaumenoBanue
Bua konTpoJs
Ne KOHTPOJIA KparTkasi xapakTepucTuKa KOHTPOJIA
n/m | PEYIbTATOR pe3yJibTaToB pe3yibTaToB 00y4eHHs
o0yueHust
o0yueHust
[IpakTnueckas pabota BBITIOJHAETCS
WHAWBHIYaJIbHO JTHOO TPYMIIOH CTYJeHTOB W3 2-3
yesoBek. [lociie BBIMOTHEHUS TPAKTHUECKON paboThI
CTyIeHT  odopMisieT  OT4eT, cIaer  ero
IpENnoAaBaTell0  Ha  IPOBEPKY B  3apaHee
3ammra YCTaHOBJICHHBIN CPOK. [Ipn IIPOBEPKE
1 Texymun NPAaKTUYECKON | MperoiaBaTellb OIEHWBACT KAaueCcTBO O(OpMIICHUS,
paloThI IIPaBWJIBHOCTh pacdyeToB M BbIBOJOB. K 3amure
NPaKTUYECKOH pabOThl JIOMYCKAIOTCS CTYICHTHI,
KOTOpbIE  BBIOJHWUIW  paboTy, odopmMunu B
COOTBETCTBUM C  TpeOOBaHMSIMU  OTYET O
NpakTU4YeCKo paboTe M TNPEeAOCTaBUIM €ro K
3ammTe. Ha 3ammTe KaKaoMy CTyIEHTY 3afaroTcs 3
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BOTIPOCA HA TEMY MPAKTHIECKON paboThl B popmate
"BoNpoc-0TBET".

IIpomexxyTOUHBIN

DK3aMeH

[IpomexyTtounast aTrecrauus OOy4aroUMxcs B
dopMe »5K3aMeHa MPOBOAUTCS MO pe3yJbTaTaM
BBIMIOJIHEHUSI BCEX BUJOB yuyeOHOW  paboThl,
IOpPEIYyCMOTPEHHBIX Y4E€OHBIM IJIAHOM IO JaHHOU
JUCHUIUIMHE (MOJIYJII0), HIPU 3TOM YUUTBHIBAIOTCS
pe3yJIbTaThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OlLIEHKa CTENEHU JOCTUKECHHS
00yyaromuMucs IJIAHUPYEMBIX pE3yJIbTAaTOB
o0y4eHHUs M0 AUCUUIUIMHE (MOJYJIIO) MPOBOIUTCS
IIPENoAaBaTesieM, BELYIUM 3aHATHs 110 JUCLUIIIIMHE
(MOmyI0) METOIOM KCIIepTHOM orieHKH. [1o uToram
IIPOMEXYTOYHOM  aTTecTaluud 10  JAUCLUILIIMHE
(MOaynI0)  BBICTABISETCS  OLIGHKA  «OTJIMYHOR,
«XOPpOILOY, «YIOBJIETBOPUTEIILHO W
«HEYJOBJIETBOPUTEIIbHO». JK3aME€H IPOBOJIUTCS B
ycTHOH  ¢dopme. B ayauropum  HaxoguTCs
npenojaBaTelb U He Oojiee 5 4YeIOBEK M3 4uCIia
CTyIEeHTOB. Bo Bpems NpoBeneHHs 3K3aMEHa €ro
y4acTHUKaM 3alpeniaercd HMeTbh Ipu cebe u
UCIIOJIb30BaTh CPEJICTBA CBSA3U (COTOBBIE TEIE(OHBI,
MUKpo@oHbl U 1p.). CTyAeHTy BblaeTcs OWIET C
Tpemsi Bompocamu. KoianuecTBo ONOIHUTEIbHBIX
BONpocOB — He Oomee nByXx. Kommnuectso
JIOTIOJTHUTENBHBIX BOIPOCOB 3aBUCUT OT IIOJHOTHI
oTBeTa cTyJeHTa. Ha moaroroBky cryneHry mpaercs 1
gac (60 munyT). K mpomexxyTouHoi aTTecTanuu
JIOTIYCKalOTCS TOJBKO CTYAEHTHI, BBITIOJIHHUBIINE BCE
BUIbI yueOHOM paboThl, MpeyCMOTpEeHHbIE pabouei
porpaMMoi Mo aucHuminHe «VHTemiekTyanbHbIe
CUCTEMBI YIIPABJICHUSD (BBIIOJHUIM M YCHELIHO
3alUTUIINA TPAKTHUECKHE PaboThl).

[TpoMexyTOUHBII

Kypcosas
paborta

KypcoBast pabora, BBIIIOJHEHHAs: B COOTBETCTBUH C
TpeOOBaHUSIMU TIO COJAEPKAHUIO U O(OPMIICHUIO,
3alUIIACTCA B CPOKU, IPEIYCMOTPEHHBIE IpauKOM
BBIMIOJTHEHUSI KYpPCOBBIX IPOEKTOB MO JIaHHOM
mucuuruinHe. KypcoBas paborta BblgaeTcss BO 2-M
CEMeCTpe He Mo3JHee 9-U aKaJeMHUYeCKON HEeIeNu.
I'paduk  BBIOMHEHHS  KypCOBOTO  IPOEKTa
cnenyrommii:  1-8-1  akajgemuueckas HeAend -
U3y4EHUE TEOPETUYECKUX OCHOB; 9-1
aKaJeMUYECKON HeJeNs - TMOJy4YeHHs 3aJaHus Ha
KypcoBYyI0 paboty; 9-13-1 akagemudeckue Helenu -
BBIIIOJIHEHHE  KypCOBOTO  IIPOEKTAa; 14-17-5
aKajgeMudeckue Henenu - [IpencraBieHe 4ucToBOro
BapHaHTa KypCOBOI'O MPOEKTa; 18-1 akageMudeckas
Hejens - 3ammra  KypcoBOIO  IIPOEKTA.
OO0yuarommiicst B TEUCHUE cemecTpa
CaMOCTOSITENILHO ~ BBIMIOJIHSACT PNl 3aJaHUil B
COOTBETCTBHE  C  METOAMYECKMM  YKa3aHUEM.
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[IpenonaBaTens  BBICTABISAECT  MNPEABAPUTEIBHYIO
orleHky. Ha 3amwure cTyaeHT KopoTko (3-5 MuH.)
JOKJIaAbIBaeT 00 OCHOBHBIX PEIICHHIX U OTBEYAET Ha
BOIIPOCHI.

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yYeHUS

[Toka3zaTenem olleHUBAaHHS KOMIIETEHIIMNA HAa PA3IUYHBIX dTarnax ux (OpMUPOBAHUS SBISAETCS
JOCTIKEHUE 00YYaIOIMMHUCS TUIAHUPYEMbIX PE3yJIbTaTOB 00YUYEHHS [0 JUCIUIUIMHE (MOJIYJIIO).

Kpurepun oueHuBanus
Iloka3zarean 2 3 4 >
HeynoBaerBopure | YaoBjiaerBopute Xopomo OT1iIu4HO
JIbHO JIbHO
3HAaTh: OO6yuatomtmiics OO0yuaromuiics OO0y4atomuiics OO0yuaroruiics
TIOPSIZIOK U JI€MOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CHOCO0bI MIOJTHOE OTCYTCTBHE HETIONTHOE JaCTHYHOE MIOJTHOE
pa3paboTku W HEAOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
AJITOPUTMOB U COOTBETCTBHE CIIEAYIOIINX 3HAHUH: | CIEXYIOUNX CJIEAYFOIINX
NIpOrpaMM IIpH CIENYIOIUX 3HAHUMN: MOPSAOK U CITOCOOBI 3HAHWM: 3HaHMI:
MIPOEKTUPOBAHUH MOPSIIOK U CIIOCOOBI pa3paboTku HOPSIOK U TOPSIIOK U
WHTEIUICKTYaJbHbl | pa3paboTku AITOPUTMOB U CHOCOO0BI CHOCOOBI
X MOJyJeH ITOPUTMOB U porpamMmm Hpu pa3paboTku paspaboTku
yTIpaBJICHUS IporpamMm Npu MIPOEKTUPOBAHUH ITOPUTMOB U AITOPUTMOB U
ABTOMATH3MPOBAaH | IPOEKTUPOBAHUH MHTEIJIEKTyaTbHBIX IporpamMM IpH porpamMmm pu
HBIMHM CUCTEMaMH, | HHTEIUICKTYaJIbHbBIX MoJynei MIPOEKTHPOBAHUH MIPOEKTUPOBAHUH
METO/bl aHAIM3a U | MOJyJeH ynpaBieHUs yIpaBleHUS WHTEIUICKTYaJbHBl | HMHTEIJUICKTYaJIbHBI
JIMarHOCTHKH aBTOMATH3MPOBAHHBIM AaBTOMAaTHU3UPOBAHHBI | X MOAYJEH X MOJIyJen
AaBTOMATH3MPOBAH | U CHCTEMaMM, METOMBI MU CHCTEMaMH, yTIpaBICHUS YTpaBICHUS
HOTO aHaNM3a u METO/IBI aHAIN3a U aBTOMATH3MPOBAaH | aBTOMAaTHU3HUPOBAH
00opyznoBaHus B JMarHOCTHKH JINarHOCTUKH HBIMHU CUCTEMaMH, | HBIMU CHCTEMaMH,
MaIllMHOCTPOCHUM; | aBTOMATH3WPOBAHHOTO | aBTOMAaTHU3UPOBAHHO | METOJIbI AHANM3a U | METOJbl aHAIN3A U
CIIocoOBI U o0opynoBaHus B ro 000py/JI0BaHuUs B JTUArHOCTUKU JTUarHOCTUKU
cpeacTBa MaIIMHOCTPOCHUH; MaIIMHOCTPOCHUH; aBTOMATH3MPOBAaH | aBTOMAaTU3UPOBaH
MOJTy4YEHHS U CHoco0bI U cpeacTBa CIIOCOOBI U CPEACTBA | HOTO HOTO
nepenadn MOJTY4EHHS U NIepe/iaun | TONyUYSHHUS U 00opyioBaHus B o0opynoBaHus B
nH(OpPMaINH B nH(OpPMaINH B nepeadn MAIIMHOCTPOCHUH; | MAaIIMHOCTPOCHHUH;
cucTremMax cucTremMax nH(poOpManru B CIIOCOOBI 1 CHOCOObI
aBTOMATH3MPOBAaH | aBTOMAaTH3UPOBAHHOTO | CHCTEMax CpezacTBa cpeacTBa
HOTO MIPOCKTUPOBAHUS aBTOMAaTHU3UPOBAHHO | TIOJNyYCHUS U MOJTy4EHUS U
MIPOCKTUPOBAHUS TEXHOJOTUIECKUX T'O IPOCKTHPOBAHUS nepefaqn nepenadn
TEXHOJOTUYECKHX | IIPOIECCOB. TEXHOJOTUIECKUX MH)OPMAIIHH B nH(popmMannu B
IPOLIECCOB. HPOLIECCOB. cuCTeMax cucremax
Jonyckarorcs AaBTOMATU3MPOBAaH | aBTOMAaTHU3UPOBaH
3HAYUTEJIbHBIC HOTO HOT'O
omuoKwy, MPOEKTUPOBAHUS MIPOEKTUPOBAHUS
MIPOSIBIISIETCS TEXHOJIOTUYECKUX | TEXHOJOTMYECKHX
HEJI0CTaTOYHOCTh IPOILIECCOB. HPOLECCOB.
3HaHUI, 1O psxy Jomyckarores CBoboaHo
TOoKa3aTesnew, HE3HAYHUTENIbHbIC orepupyer
oOyyaromuiics OLINOKH, pUOOPETEHHBIMU
UCTIBITHIBAET HETOYHOCTH, 3HAHUSAMH.
3HAYNTEIbHBIC 3aTpyIHEHUs MIpU
3aTpyIHEHUsS IPU AHAJTUTHYECKUX
OTIEPUPOBAHUH oTeparnusix.
3HAHMUSAMH IIPU UX
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TIEPEHOCE HA HOBBIE
CUTYalUU.

YMers:
HCIOJIBb30BATh
CTaHIapTHOE U
CICIHATU3UPOBAH
HOE MPOrPaMMHOE
obecrieueHue ajIs
pa3paboTku
HHTEJJICKTYabHBI
X aITOPUTMOB
yIpaBlIeHUs
ABTOMATHU3HPOBaH
HBIMH CUCTEMaMH,
a TaKKe
pa3pabaTbIBaTh
aJITOPUTMBI
MPOBE/ICHUS
9KCTIEPUMEHTATIbH
BIX UCCIICIOBAHU
ABTOMATU3HPOBAH
HOTO
obopynoBaHUs B
MAaIllMHOCTPOCHUH;
HCIIOJIb30BATh
METOIbI U
cpeacTBa
(dbopmupoBaHus
CTPYKTYPBI
HH()OPMAIIMOHHOT
0 obecrieueHust
MOACUCTEM
HHTEJUIEKTYaIbHOT
0 ynpaBIeHUs
ABTOMATU3HPOBaH
HBIMH CHCTEMAaMH;
cO3/1aBatTh U
OIITUMU3UPOBATH
NIPOTPaMMBI IS
TUOKHX
MPOU3BOJICTBEHHBI
X CHCTEM.

OOyuatorniuiics He
YMEET UJIH B
HEJJ0CTaTOYHOM
CTETICHH YMEET:
HCIOJIB30BATh
CTaHAApPTHOE U
CIIEIMAT3HPOBAHHOE
MIPOTpaMMHOE
obecrnieueHue s
pa3paboTku
WHTEIUIEKTYalTbHBIX
AITOPUTMOB
YIIpaBIIECHUs
ABTOMATU3UPOBAHHBIM
U CHCTEMaMH, a TaK¥Ke
pa3pabaTeIBaTh
ITOPUTMBI
MIPOBEJCHUS
AKCIIEPUMEHTATBHBIX
HUCCIEIOBaHUN
ABTOMATH3HPOBAHHOTO
obopynoBaHUS B
MAaIIHHOCTPOCHHN;
HCIIOJIb30BATh METO/IBI
U CpelCcTBa
(bopmupoBaHus
CTPYKTYPBI
WH(OPMAIMOHHOTO
obecrieueHust
MIOJICHCTEM
HMHTEIUICKTYalTbHOTO
YIpaBICHUS
ABTOMATH3HPOBAHHBIM
1 CHCTEMaMH;
C03/1aBaTh U
OIITUMU3UPOBATH
TIPOTPaMMBI IS
TUOKHX
MIPOM3BO/ICTBEHHBIX
CHUCTEM..

OO6yyaromuiics
JIEMOHCTPUPYET
HEI0JIHOE
COOTBETCTBUE
CIIEAYIOIINX
YMEHUMH:
HCTIONI30BATh
CTaHAApPTHOE U
CHEUATH3UPOBAHHO
€ mporpaMmMHoe
obecrnieueHue s
pa3paboTku
HWHTCJUICKTYaJIbHBIX
aNrOpPUTMOB
YIIpaBIEHUsA
aBTOMAaTU3UPOBAHHEI
MU CHCTEMaMH, a
TaKkKe
pa3pabaTbIBaTh
ANTOPUTMBI
MPOBEICHUS
IKCTIIEPUMEHTAITBHBIX
HUCCIEIOBaHUI
ABTOMATHU3UPOBAHHO
ro 000py/J0BaHuUs B
MAaIIuHOCTPOCHWHU,
HCIIOTB30BaTh
METOJIBI M CPEACTBA
(dbopmupoBaHus
CTPYKTYPBI
HHPOPMAIIHOHHOTO
obecrieueHus
MOJICHCTEM
MHTEIJICKTYaJbHOTO
yIpaBICHUS
ABTOMATHU3UPOBAHHBI
MH CHCTEMAaMU,
cO3/1aBaTh U
ONTUMU3UPOBATH
MIPOTPaAMMBI JIJIsI
THOKHIX
MIPOU3BOICTBCHHBIX
CHCTEM.
HomnyckaroTcst
3HAYUTEIIbHBIC
OIINOKH,
IIPOABIIACTCA
HEJI0CTAaTOYHOCTh
YMEHUH, 10 psry
rokasareJseH,
00yJaronmics
UCTIBITHIBACT
3HAYUTEIIBHEIC
3aTpPyAHCHUS MPH
OTePUPOBAHUU
YMEHUSIMHU TIPH UX
MepeHoce Ha HOBbIE
CUTYaLIUH.

OOGyuaromuiics
JIEMOHCTPHPYET
YaCTHUYHOC
COOTBETCTBHE
CJICTYFOLITHX
YMEHHH:
HCIIOTH30BATh
CTaHJapTHOE U
CIETIHATH3UPOBAH
HOE TIPOTPaMMHOE
oOecrieueHue st
pa3paboTKu
HMHTCJICKTYaJIbHbI
X aJITOPUTMOB
YIIpaBIEHUS
ABTOMATH3UPOBAH
HBIMH CHCTECMaMH,
a TaKxke
pa3pabaTrIBaTh
ANTOPUTMEI
MIPOBEACHUS
SKCIIEPUMEHTAIBH
BIX UCCJIENOBAaHUN
ABTOMATU3UPOBAH
HOTO
000pyIOBaHUS B
MAaIIMHOCTPOCHUH;
UCTIOJIb30BaTh
METOJIBI 1
cpencTBa
(hopmupoBaHus
CTPYKTYPBI
HH(POPMAITHOHHOT
0 obecrnieueHHA
TTOJICUCTEM
HHTCJICKTYaJIbHOT
0 yIpaBIECHUA
ABTOMATU3UPOBAH
HBIMU CHCTCMaMU;
CO3/1aBaTh U
ONITUMHU3UPOBATH
TIPOTPaAMMEI JIS
THOKUX
TIPON3BOICTBEHHEI
X CHCTEM.
YMeHUs OCBOCHEI,
HO JIOIYCKAIOTCS
HE3HAYUTCIIbHBIC
OIIHOKH,
HETOYHOCTH,
3aTPYIHCHUS IPU
AHATUTHYCCKHIX
orepanusx,
NIEPEHOCE YMEHUH
Ha HOBEIC,
HECTaHJapTHHIE
CUTYAIHH.

OO0yuaromuiics
JIEMOHCTPUPYET
MOJTHOE
COOTBETCTBHUE
CJIETYFOIITUX
YMEHUMH:
HCTIOTB30BaTh
CTaHIapTHOE U
CHeTHaTH3UPOBaH
HOE€ IIPOTPaMMHOE
oOecrieueHne s
pa3paboTku
HWHTCJUICKTYaJIbHbI
X aJITOPUTMOB
yIIpaBIeHUs
aBTOMAaTHU3UPOBaH
HBIMH CHCTEMaMH,
a TaKxe
pa3pabaTbIBaTh
aNTOPUTMEI
MIPOBEACHUS
SKCIEPUMEHTAIbH
BIX HUCCIIEIOBaHUMN
ABTOMAaTHU3UPOBAH
HOTO
000pyI0BaHUS B
MAaIIMHOCTPOCHHUU;
HCIIOJIB30BaTh
METOJIBI U
cpencTaa
(hopmupoBaHus
CTPYKTYPHI
WHPOPMAITMOHHOT
0 obecnieueHHs
MTOJICICTEM
HWHTCJUICKTYyaJIbHOI!
0 yIIpaBJICHUS
ABTOMATHU3UPOBAH
HBIMU CHCTEMaMH;
CO03/1aBaTh U
ONTUMU3UPOBATH
MIPOTPaAMMEI TS
THOKUX
TIPOU3BOICTBCHHEI
X CHCTEM.
CpobomHO
OTepHpyeT
NMPUOOPETEHHBIMU
YMCHUAMU,
MPUMEHSET UX B
CUTYAIHSIX
MOBBIILIEHHOM
CJIO)KHOCTH.
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Bnanets: Ob6yuatommuiics He | OOyuarommiics B OO6yuatontuiics OO0yuaromuiicsa B
HABBIKAMH OIICHKH | BIajeeT UITH B | HEIOCTATOYHOM YACTHYHO BIAJICET: | MOJHOM 0ObeMe
W aHaJm3a HEJIOCTATOYHOM CTETCHH BIIAJICCT: HaBBIKAMHU OIICHKH | BJIajIeerT:
TOJTYUYCHHBIX CTCICHU BJIAJICET. HaBbIKaMU OLICHKH U W aHaJIn3a HaBbIKaMH OLICHKH
pE3yIbTATOB C HAaBBIKAMH OLICHKH W | aHajm3a MOy YCHHBIX W aHaJM3a
HCIIOJBb30BaHHEM aHAIIM3a TMOJYYCHHbBIX | MONYYESHHBIX Pe3yIbTaTOB C MOy YESHHBIX
COBPEMEHHBIX pe3yIbTaToB ¢ | pe3ynbTaToB c UCIIONB30BaHHEM pe3yIbTaToB C
WHOOPMAIMOHHBIX | HCIIOJIb30BaHUEM UCIIOBE30BaHHEM COBPEMEHHBIX UCIIOBb30BaHHEM
TEXHOJIOTHI U COBPEMEHHBIX COBPEMEHHBIX WH(OPMAIIMOHHBIX | COBPEMEHHBIX
CTaHIAPTHOTO U HHOOPMAIIMOHHBIX UH(OPMAIIMOHHBIX TEXHOJIOTHH UH(OPMALMOHHBIX
CHENMAIN3UPOBAH | TEXHOJOTUI U | TEXHOJOTHH U CTaHJApTHOTO U TEXHOJIOTUH U
HOTO CTaHIAPTHOTO U | CTaHOApPTHOTO M CIIELIMAJIM3UPOBAaH | CTaHAAPTHOTO U
HPOrPaMMHOTO CHEHUAITN3UPOBAHHOIO | CHEHHAIN3UPOBAHHO | HOTO CIIeLHATN3HPOBAaH
obecrieyeHus; MPOrPaMMHOTO 0 MPOrPaMMHOTO TIPOrPaMMHOTO HOTO
HABBIKAMHU OLICHKH | OOeCIeUeHus; obecricueHus; o0ecrieucHus; MPOrPaMMHOTO
3(1)(1)CKTI/IBHOCTI/I HaBbIKaMU OLICHKH HaBbIKaMU OLICHKHN HaBbIKaMH OLICHKH 06ecnequH${;
ITOPUTMOB U 3¢ PeKTUBHOCTH 3¢ PeKTUBHOCTH 3¢ PpeKTUBHOCTH HaBBIKAMU OLIEHKU
CHCTEM ANTOPUTMOB M CHCTEM | AITOPUTMOB U AIITOPUTMOB U a¢dexTHBHOCTH
aBTOMATH3ALUH aBTOMATH3ALUH CHCTEM CHCTEM ATOPUTMOB U
MAaIIMHOCTPOCHHS. | MAIIHHOCTPOCHHUSL. ABTOMATH3AIIUH ABTOMATHU3ALUH CHCTEM
MAaIIMHOCTPOCHHSI. MAaIIHHOCTPOCHHS. | aBTOMATH3aILlHMU
OObyuaromuiics HaBbIky OCBOEHBI, | MAamIMHOCTPOCHUS.
UCTIBITHIBAET HO JOITyCKaOTCSI CoOogHO
3HAYHUTEIbHBIE HE3HAYUTEIIbHbIE HIPUMEHSET
3aTpyAHEHUs IIPU OIITNOKH, IOJIyYEHHBIE
MPUMEHCHUU HCTOYHOCTH, METOAblI U HABBIKH
HABBIKOB B HOBBIX 3aTpyAHCHUS TTPpU B CUTyallusIx
CHUTYaIHsX. AHAMTHYECKUX MOBBIILICHHOM
orepanusx, CIIOKHOCTH.
nepeHoce yMeHUH
Ha HOBBIE,
HECTaHJapTHBIC
CHUTYalIUH.
Ixana OICHUBAHUA TEKYIIEro KOHTPOJIsA
HaumenoBanue
KOHTpO.IS Ixajna oneHuBaHuA Onucanue
pe3yJbTaToB
o0y4eHust
3auteHo: HabpaHo 3 u Gosee OammoB | B kauectBe hopm TekyIero
He 3aureno: HabpaHo 2 1 MeHee KOHTPOJISI 3HAHUM CTYJICHTOB
OaJoB HCIOJIb3YIOTCS OTUETHI 10
Kputepuu onieHnBanus MPaKTUYECKUM paboTam.
OO0muii 6ami npyu OLEHKe BrinonHeHne npakTuyeckux padbot
CKJIaJAbIBACTCA U3 CICAYIOIINUX JOITYCKACTCA NHANBHUAYAJIbHO 100
3a MOKa3aTeJe: TpynIaMu CTyAeHTOB 10 2-3
tra o - IpaKTU4YCCKasA pa60Ta BBIINIOJTHCHA yenoBeka. OTUeT 1mo HpaKTquCKOﬁ
MPaKTUYECKON
paboT! MOJTHOCTBIO 1 0€3 omunOoK — 2 Oaya | paboTe TOJDKEH COepKaTh:

- IpaKTUYecKast paboTa BhINOJIHEHA,
OJTHAKO MPHUCYTCTBYIOT HETOYHOCTH
B UTOTOBOM padoTe - 1 6ann

- IpaKTU4eckas pabora U OTYET
BBITOJIHEHBI B CPOK — 1 Ga

HazBaHue pabotel, DO cryneHToB
1 HOMEp BapuaHTa, MOPsII0K
pacyeToB, pe3ynbTaThl pabOTHI
(pacueTHble MK rpadudIecKue),
BBIBOJIBI 110 paboTe. 3anura oT4yera
0 MpaKTU4YeCcKoi padboTe
OCYIIECTBIISICTCS] MHAUBUYAJBHO.
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- o)opMJICHHE OTUYETA
COOTBETCTBYET TpeOoBaHUsIM — 1
Oam1

CryaeHToM MpeaoCcTaBiIseTCs
odopmiieHHbIH oTueT. O1ieHUBaeTCs
Ka4ecTBO 0(OpMIICHUS,

MPaBUIBHOCTb PACYETOB U BHIBOJIOB.
CTyeHThI HE BBINOJIHUBILNE
MPAaKTUYECKYIO PabOTy K 3alUTe HE
JIOIMYCKAKOTCS.

IIIkana omeHUBAHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallum: KypcoBasi paﬁoTa.

HaumenoBanue
KOHTPOJIS
pe3yJIbTaToB
o0y4eHus

[IIxasa orieHnBaHus

Onucaunue

Brimonnenue u
3aIIHATa KypCOBOMI
paboThI

OtinyHO:

KonngectBo HabpaHHbBIX
0aJUIOB 3a MOSICHUTEIIBHYIO
3aIlUCKY U 3aIUTy paboThl —
9-10.

Xopomio: KonuyectBo
HaOpaHHBIX 0aJIIOB 3a
MOSICHUTEIIbHYIO 3aIIUCKY U
3amuTy padboTsl — 7-8.

VY 10BIE€TBOPUTEIBHO:
KonnuecTBo HaOpaHHBIX
0aJuIOB 3a MOSICHUTENIBHYIO
3aMHCKY U 3alIUTy pabOThI —
5-6.

KonnuecTBo HaOpaHHBIX
0aJuIOB 3a MOSICHUTENIBHYIO

3aMHCKY U 3alIUTy pabOThI —
0-4.

Kputepuu onieanBanmsi: — COOTBETCTBHE
TEXHHUYECKOMY 3aJIaHHIO:

3 Gamia — IMOJIHOE COOTBETCTBHUE
TEXHHYECKOMY 3aJIaHUIO, BBIITOJIHEHBI BCE
3aJlaHus U3 METOJIMICCKUX YKa3aHUN

2 Gajuta — IMOJIHOE COOTBETCTBUE
TEXHUYECKOMY 33JIaHUIO0, BHIIOJIHEHO B
10JIaBJISFOIIEE OOIBITHHCTBO
JIOIIOJTHUTEIBHBIX 3aJaHUI U3
METOJIMYCCKUX YKA3aHHM

1 6ann — He IMOJTHOE COOTBETCTBHE
TEXHHUYECKOMY 3aJIaHHUIO0, BHIMTOTHEHA
TOJIBKO YaCTh JIOMOJIHUTEIBHBIX 3adaHui
0 0aylI0B — HE COOTBETCTBUE
TEXHUUYECKOMY 3aJIaHUIO0, HE BBITOJIHECHBI
JIONIOJTHUTENbHBIE 3a1aHUs MU BBIITOJHEHA
TOJIBLKO MaJiast uX 4acTh —

KauecTBO MOSCHUTEILHOM 3aIUCKH:

3 Ganna — MOsSCHUTENIbHAS 3aII1MCKa
BBITIOJTHEHA 110 TPEOOBAHUSIM
METOJIMYECKUX YKa3aHHU Kadeapsl, UMEeT
BBITIOJTHCHHYIO U COOTBETCTBYIOIIIE
oopmiennyro rpadpudeckyio u
pacyeTHYIO YacTH.

2 0ajna — MosSCHUTEILHAS 3aIlliCcKa
BBITIOJTHEHA 110 TPEOOBAHUSIM
METOJIMYECKUX YKa3aHU Kadeapbl, UMEeT
BBITIOJTHCHHYIO U COOTBETCTBYIOIIIE
oopmiennyro rpadpudeckyio u
pacyeTHYO YacTH, OJHAKO C HE
3HAYUTEIbHBIMH HETOYHOCTSIMH.

1 Oama — mosICHUTEILHAS 3aIicKa
BBITIOJTHEHA 110 TPEOOBAHUSM
METOJMUYECKUX yKa3aHUi Kadeapbl, IMEET
OIMOKH B TpadUIECKON U pacueTHON
YaCTH.
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0 Gann — mosiCHUTEIbHAS 3aIIHCcKa
BBHITIOJTHEHA HE 0 TPEOOBaHUAM
METOJIMICCKUX YKa3aHui Kadeapsl u
HMMeEeT KPUTHUYECKUE OIIUOKHU B
rpaduyeckoil 1 pacueTHOM YacTH.

3ammra KypcoBoi pabOThI:

3 GaJuta — mpw 3alIuTe CTYACHT
MOKa3bIBaET IIyOOKOE 3HAaHUE BOIIPOCOB
TEMBbI, CBOOOIHO ONIEPUPYET JTaHHBIMH
pacyeToB, JIETKO OTBEYAET Ha
MOCTaBJICHHBIC BOIIPOCHI

2 Gayiia — MpH 3aLUTE CTYACHT
MOKa3bIBAaCT 3HAHNE BOIIPOCOB TEMBI,
OIepuUpyeT TaHHBIMHU pacueToB, 63
0COOBbIX 3aTpy/IHEHUHN OTBEYAET HA
MIOCTaBJICHHBIE BOIIPOCHI

1 Gasn — mpu 3ammTe CTYACHT IPOSIBIISET
HEYBEPEHHOCTb, TIOKA3bIBACT ci1aboe
3HaHUE BOIPOCOB TEMBI, HE BCET/Ia AaeT
MCYEPIbIBAIOIINE apIyMEHTUPOBAHHbBIE
OTBCThI HA 3a/IaHHBIC BOIIPOCHI

0 6anmnoB — npu 3aIIUTE CTYIEHT
3aTPYAHACTCA OTBCYATh HA ITOCTABJICHHBIC
BOIIPOCHI 10 €€ TeME, HE 3HAET TEOPHH
BOTIPOCA, TIPH OTBETE JAOMYCKAeT
CYIIIECTBEHHBIE OIIUOKH.
MaxkcumanbHOe KOJTHMYecTBO 0auioB — 9.

Ika/sia oueHMBAHUS IPOMEKYTOUHOM ATTECTALMM: IK3aMeHAa

IkaJa oneHUBaAHUA

Onucanune

OTJINYHO

BrimonHeHs! Bce BUIBI yueOHOI paboThl, PeyCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyJIeHT [IEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HaBBIKOB IPUBEACHHBIM B Ta0iuLax I0Ka3aTeasiM, OIepUupyer
NpUOOpPETEHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBbIKAMHU, IPUMEHSAET UX B
CUTYalUsIX IOBBIIIEHHOM CI0XKHOCTH, HE UCIIBITHIBACT 3aTPYAHEHUN IpU
AQHAJTUTUYECKUX OIEepalusax, MepeHOCe 3HAHUM M YMEHUU Ha HOBBIE,
HECTaHJIAPTHBIC CUTYAIUH.

Xoporo

BoimonHeHsl Bce BUIBI yueOHOU pabOThI, MPEAYCMOTPEHHBIE yUeOHBIM
mwiaHoM. CTYyIEHT JEeMOHCTPHUPYET YaCTUYHOE COOTBETCTBUE 3HAHUH,
YMEHH, HABBIKOB MPUBEIECHHBIM B TAOMUIAX TOKA3aTENAM, ONEPUPYET
NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMHU, HAaBBIKAMH, IPUMEHSET UX B
CUTYalUSX MOBBIIICHHON CTI0KHOCTHU. [Ipr ’TOM MOTYT OBITH TOTYLIICHBI
HE3HAYUTEIIbHbIC ~ OMMOKHW,  HETOYHOCTH,  3aTPyJHCHHUS  TIpU
AQHAIUTUYECKUX OIepalusaX, MepeHoce 3HAaHWH M yMEHHH Ha HOBBIE,
HECTaHJIaPTHBIC CUTYAIIUH.

Y 10BII€TBOPUTEIIHHO

BrimonHeHs! Bce BUBI yueOHOI paboThl, MPeyCMOTPEHHbIE YUeOHbBIM
mwi1aHoM. CTyfieHT JIeMOHCTPUpPYET HENOJHOE COOTBETCTBHE 3HAHMIA,
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YMEHHMM, HaBBIKOB IPUBEJCHHbIM B TaOMuIaX MOKa3aTessM,
JIOMyCKAIOTCA  3HAYMTEIbHbIE OMIMOKH, TPOSIBIAETCS OTCYTCTBHE
3HaHUH, YMEHUM, HABBIKOB 110 PsILY ITOKA3aTeNIeH, CTYACHT UCIIBITHIBACT
3HAYUTENIBHBIC 3aTPYJHEHUS [IPU OTIEPUPOBAHUY 3HAHUAMH U YMEHUSAMHU
IIPU UX IIEPEHOCE HA HOBBIE CUTYAIUU.

HeynonerBopurensHo

He BbmonHen oguH wiu  Oonee BUAOB y4eOHOMl  paboThI,
MPETyCMOTPCHHBIX YUeOHBIM IIaHOM. CTYJICHT JIEMOHCTPHUPYET TOTHOE
OTCYTCTBHE WJIM HEJOCTATOYHOE COOTBETCTBHE 3HAHUM, YMEHHIA,
HAaBBIKOB TPHBEICHHBIM B TaOJMWIAX ITOKA3aTelsaM, JOIyCKAIOTCS
3HAYUTENbHBIE OIIUOKU, TPOSIBISIETCS OTCYTCTBHE 3HAHUW, YMEHH,
HaBBIKOB IO PSIy IOKaszaresiei, CTYACHT HE MOXET OIepUpOBAThH
3HAHUSMH U YMEHHUSMH MIPHU UX MIEPEHOCE Ha HOBBIC CUTYAIUH.

O b~ wN~—

1
2
3.
4
5

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texyumuii KOHTPOJIb

Tunoevie 80NPOCHL K RPAKMUUECKUM paﬁomaM

[Ipaktuyeckas padora 1.
. Kak onpenenuts kputndeckuii KO3QUIUESHT YCUICHUS ?
. OCHOBHBIE JJOCTOMHCTBA U HEJIOCTATKUA METOAa HAaCTpoKkH peryisaropa Llurnepa-Hukonbca?
. HegocraTku ynpasienust ¢ 00paTHOMN CBSA3bIO
. [IprunHbl BOSHUKHOBEHHUS 3aI1a3/IbIBAHMS B CUCTEME
. Kak onpenenuts 3ana3apiBanue B cucteme?

[IpakTrueckas padora 2.

. Uro Takoe kKopHeBo# rogorpad?

. OCOOEHHOCTH HACTPOUKHU PETYJISTOpa METOJOM KOPHEBOTO roorpada.

OCHOBHbBIE JJOCTOMHCTBA U HEJIOCTATKH HACTPOWKH PETYJIATOPA METO0M KOPHEBOTO rojgorpada?
. Coxpamnsiercst 11 00OpaTHasi CBsI3b B YIIPABJICHUH C YIPEKIAIOIICH KOPPEKIHE?

. Kak OIMPCACIINUTD BIIMAHUC BOSMYIICHUSA HA CUCTEMY, CCJIIM HCBO3MOKHO MMOCTPOUTH 3aBUCUMOCTD

B PCKUME PCAJIbHOT'O BpEMCHU

II

0 31 O\ L W

[IpakTuueckas pabora 3.

1. Pacuer koapdunmenTa i yrnpexxaaroneil Koppekunu

2. OrpaHn4eHUs TPUMEHEHUS YITPABICHHS C YITPEKAAIOMIEH KOPPEKITHEH

3. O0BsicHUTE TOHATHE JTUHAMUYECKON KOMITEHCALIUU

4. OTMumne CUCTEM C YIPEKIAONIEeH KOPPEKIIMEH OT CHCTEM C YIIPaBIEeHHUEM IO OOpaTHOM CBSI3H
5. IIpuMepsl IPUMEHEHHUS] CUCTEM C YIIPEKIAIOIIEH KOPPEKIIUEH.

[IpakTudeckas padora 4.
1. HemocTaTku KJ1acCHUECKOTO YIIPaBIEHUsS ¢ 00paTHOM CBS3BIO B CUCTEMAaX C HECKOJIbKHUMHU

apaMeTpamMu

. [IpuHIHMI KaCKaJHOTO yNPaBIICHUS

. IlpuMepbl NpUMEHEHMSI CUCTEM C KAaCKaJHBIM PETYJINPOBAHNEM

. Cnioco0 HaCTPOWKHM CHUCTEMBI ¢ KAaCKaIHBIM YIIpaBJICHUEM

. Kaxoii KoHTyp HacTpauBaeTCs NEpBbIM: BHYTPEHHUM WU BHEILHUN?

. BHyTpeHHuii uiau BHENTHUN KOHTYP JOJDKEH 00J1aaTh OOJIBIITUM OBICTPOICHCTBHEM ?
. OrpannveHust IPUMEHEHUs! CTPATETUN KaCKaJHOTO YIPABICHUS B CUCTEMAX

. Kakne npenmymiecTBa gaeT UCOIb30BAHNE KACKAIHOIO YIIPABJIECHUS B cucTeMe?
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9. Kak Biusier Ha CTOUMOCTh IPUMEHEHHE KaCKaIHOTO PEryIupoBaHus?

[IpakTuueckas pabora 5.
1. YcnoBue HaCTpOMKHU CUCTEMBI HA TEXHUUYECKUN ONITHUMYM.
2. [TapaMeTpbl IEPEXOTHON XapAKTEPUCTUKU CUCTEMBI, HACTPOCHHON HA TEXHUYECKUN ONTUMYM.
3. YcnoBue HACTPOMKU CUCTEMbl HA CHMMETPHYHBINA ONITUMYM.
4. [TapameTpsl EpeX0IHON XapaKTEPUCTUKU CUCTEMbI, HACTPOCHHON Ha CHMMETPHYHBIH ONTHUMYM.
5. Ilpumepsl IpUMEHEHHs HACTPOEK HAa TEXHUYECKUH U CUMMETPUYHBIN ONTUMYM.

[Ipaktuyeckas pabora 6.
1. HemocTaTku KJ1acCHUECKOTO YIIPaBICHUS ¢ 00paTHOM CBS3BIO B CUCTEMAaX C HECKOJIbKHUMHU
napamMeTpamu
. [IpuHIAI ynpaBieHus ¢ epexXBaToM
. ITpuMepbl IPUMEHEHUS CUCTEM C YIIPABICHHEM C IIEPEXBATOM
. Cnioco0 HaCTpOIKHU CTpaTeruu yrnpaBJieHUs C IEPEXBATOM YIIPABIICHUS
. B xakom ciyuae TpeOyeTcst OCyLIeCTBIATh IEPEeXBAT yIpaBIeHUs?
. Orpann4eHusi IPUMEHEHMSI CTPATETUHU YIIPABJIEHUSI C IEPEXBATOM.

AN AW

[Ipaktuyeckas padora 7.
. IlpuHIMD yIpaBIeHHs COOTHOICHUEM.
. [lpumepbl IPUMEHEHUS CUCTEM C YIIPABICHUEM COOTHOLICHUEM.
. Crioco0 HaCTPOMKH CHCTEM C YIPaBICHUEM COOTHOLICHHEM.
. Crtoco® HaCTPOWKH CTpaTETUH YIPaBICHHUS.
. Kak BiusieT Ha CTOMMOCTB CHCTEMBI IPUMEHEHHUE YIIPABJICHUS COOTHOLICHHEM.

g W N =

[TpakTrueckoii padore Ne§
1. [IpuHUUN ynpaBiaeHUs ¢ paclleIJICHUEM JUana3oHa.
. [Ipumepbl NpUMEHEHHsI CUCTEM C paclIeTJIieHUEeM Thana3oHa.
. Cnioco6 HacCTpOMKH CHCTEM C pacUIeIUICHUEM JMana3oHa.
[IpakTrueckas padora 9.
. UTo HyXHO cAenaTh AJs CO3/1aHusl HEHPOHHOW ceTH?
. Uto o3nauaeT Tin HeiponHoi cetn Feedforward backprop?
. Uto HeoOXoANMO cJieaTh IS MOBBIIICHUS TOUHOCTH CETH?
. Kak BpI3BaTh Tpaduueckuii maTEpdEiic moap3oBaTes?

W N

AW N~

[IpakTrueckas padora 10.
. Uto npeactasisieT co00il HEMPOKOHTpoOILIEP?
. I'ie mpuMeHstoTCss HEUPOKOHTPOJLIEPHI?
3. Ha ocHOBaHMM KaKHX TOKa3aTesell CTPOUTCS pe3yabTar?

N -

[IpakTuueckas pabora 11.
1. Kak otkpsiBaercs penakrop FIS?
2. Yro takoe penakrop FIS?
3. Kakue rpaduueckue cpeacTBa UCIOIB3YIOTCS IS pa3padOTKU U JaTbHEHIIIETO MPUMEHEHHS
HEYETKOTrO BBIBOJIA?

[IpakTuueckas padora 12.
1. Ocobennoctu Hactpoiiku MPC perynsitopa B MATLAB?
2. Ocnosnble napamerpsl MPC 6s10xka B MATLAB/Simulink?
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7.3.2 IlpomexyTOUyHasi aTTeCTalus

Bonpocut k sx3ameny

1. Tpagunmonusie MeToabl HacTporiku [TN/] perynsitopa. OIIK-11
2. Hacrpoiika perymnsropa meronom Lurnepa-Hukonbca. OIIK-12
3. Hactpoiika perynsropa METOI0M KOPHEBOTO rojorpada. OIIK-12
4. ba3oBble CTpaTEruy PeryJMpoOBaHUs B CUCTEMAX YIIPaBJICHHUS. OIIK-11
5. YpaBieHue ¢ ynpexaaronei KoppeKuen. OIIK-12
6. KackanHoe ympaBieHue. OIIK-12
7. CucreMbl IOAYMHEHHOTO perynupoBanusi. HacTpolika Ha TeXHUYECKUI ONTUMYM OIIK-12
8. CucreMbl MOAYMHEHHOTO perynupoBanus. HacTpoiika Ha CHMMETPUYHBII OIIK-12
ONITUMYM

9. Yupasnenue ¢ nepexsaroM — MISO perynsitop OIIK-11
10. YnpaBiieHre COOTHOIICHUEM OIIK-11
11. Pacuremienne guamna3oHa OIIK-11

12. Ilepeunciute OCHOBHBIC HAMPABIICHUS HCCIIe0OBaHUI B 00sacTu uckyccreHHoro | OITK-11
WHTEJUICKTA

13. KakoBa posb 6a3bl 3HaHHI B IPOLIECCE MOCTPOEHUS U (HYHKIIMOHUPOBAHUS OIIK-12
CUCTEMbI MICKYCCTBEHHOI'O MHTEJLIEKTa?
14. TloHsaTus «HEYeTKas JIOTHKA», KHEUETKOE MHOMKECTBOY OIIK-12
15. O6GnacTu NpUMEHEHHUs] HEYETKUX 3HaHUMN OIIK-12
16. HeueTkue nmpaBuiia BbIBOJIa B OKCIEPTHBIX CUCTEMAX. OIIK-12
17. Ilepeunciute crocoObl 3a1anus QYHKIIUN TPUHAICKHOCTH OIIK-11
18. B ueM npenMyIecTBo NPUMEHEHHUsI JIOTHUECKUX MOJIENICH? OIIK-11
19. NckyccTBEHHBIM HEMPOH M €r0 COCTAB OIIK-11
20. Bo3M0»KHOCTH KOMIIBIOTEPHOTO MOJIETIUPOBAHNS] HEMPOHHBIX CETEH OIIK-11
21. Pemenue ¢ nomomnibio MHC 3anay nnenTuduKanuy 1 ynpaBieHus OIIK-11
JMHAMHYECKUMU IIPOLIeccaMu
22. JlaiiTe 00I1yI0 XapaKTEPUCTUKY MPOLIEYphl IPOEKTUPOBAHUSI HEUPOCETEBOI OIIK-12
CAY
23. PexxuM pacrnio3HaBanusi ceTy Xomnduiaa OIIK-12
24. PexyppeHTHBIE ceTH Ha 0a3e ImepcenTpoHa OIIK-11
25. AnroputMm KoxoneHa OIIK-11
26. TloHsATHE «MOAETHHO-YIPEKAAIOIICTO YIPABICHUS OIIK-12
27. O61acTh NPUMEHEHHUS] MOJICITBHO-YIIPEXKIAIONIETO YIPABICHHS OIIK-11
28. Hactpoiika MPC perynsitopa OIIK-12
Kypcosas paboma

Tema kypcoBoii paGoThl: «MoJenMpoBaHUE CHUCTEMBI YIPABICHUS M HACTpPOMKa
napametpoB peryistopa B [I0 MATLAB/Simulinky. MaremaTudeckuie MOJIEH CHCTEM BBITAIOTCS
CTYJIEHTaM B COOTBETCTBMM C HOMEPOM BapHaHTA.

3ajaHue Ha KypCcOBYIO padoTy:

Pa3znen 1. Hactpoiika [T1]] perynastopa merogom Lurnepa-Huxonbca.
Pasnen 2. Hactpoiika peryistopa METOI0M KOPHEBOTO rogorpada ¢ ucmoab3oBanreM Control
System Designer (MATLAB).
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Paznen 3. Cucrema noguunenHoro peryiauposanus ([AI1T). Hactpoiika Ha TexHuueckuil u
CUMMETPUYHBINA ONITHUMYM.

Paznen 4. Hactpoiika HeueTkoro, HeliponHoro, MPC-perymnsTopa cucteMsl (0JJMH METOI Ha BHIOOD)
¢ ucnonn3oBanuem [10 MATLAB.

TunoBbie BONPOCHI K 3alIUTEe KYPCOBOil padoThI

TexcTt Bonpoca Kon xomMnerenuun
1. PacyeTHBI M SKCIIEPUMEHTAJBHBIM METOJ pacyeTa KPUTHYECKOIO OIlK-11
K03 ULMEHT ycuneHus?
2. B yeM nmpakTH4eCKHi1 CMBICI METOIa HACTPOUKH peryisitopa Llurnepa-
Hukonbca? Olk-11
3. OcobeHHOCTH HACTPOUKH PEryJIsITOpa METOI0M KOPHEBOr0 rogorpada OIIK-12
¢ ucnonbzoBanuem Control System Designer (MATLAB)?
4. OcCHOBHbIE JOCTOMHCTBA M HEJOCTaTKU HACTPOMKU peryisTopa OIIK-12
METOZIOM KOpHEBOT0 rojorpada?
5. Cnioco6 HACTPOHKH CHCTEMBI C KaCKaHBIM YIIpaBJICHUEM OIIK-11
6. YcioBre HaCTPOMKYU CUCTEMBI HA TEXHUUECKUN ONITUMYM. OITK-12
OnpeneneHue CTPyKTypbl peryssiTopa.
7. YcnoBue HaCTPOWKHU CUCTEMBI HA CHMMETPHUYHBIN ONITUMYM. OIlK-12
8. OmnpeziesieHne CTPYKTYPHI PETyJISITOpa. OIlK-12
9. I[IpuHuuUIBl ynipaBlieHUs Ha 0a3e¢ HEUETKOM JIOTUKH. OIIK-11
10. Anroputmel Mamaauu u CyreHo. OIIK-11
11. OCHOBHBIE THUIIBI U CTPYKTYPBI HEMPOYIIPaBICHHUS. OIIK-11
12. [IpuHIUIIBI MOJIETBLHO-YIIPEKIAIOIIETO YIIPABICHHUS. OIIK-11




