MHWHOBPHAYKH POCCHUN

(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)
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OCHOBBI ITPOEKTUPOBAHUSA CUCTEM YIIPAB/IEHUSA
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

15.03.06 MexaTpoHHKa U POOOTOTEXHHKA
rog Habopa rpyrmbl: 2024
Iporpammy cocTaBui:
Kadeznpa 18 CUCTEMBI ITPMIBO/JOB, MEXATPOHIMKA 11 POBOTOTEXHUKA

2Kykos FOpwuii AnekcaHzipoBrY, CTapIIMiA MperofiaBaTe/lb

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel U8 CUCTEMBI ITPUBO/JOB, MEXATPOHUKA U POBOTOTEXHUKA
3aBepyromuii Kadeznpoii CraxxkoB C.M., f1.T.H., Ipod.

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

18 CUCTEMBI ITPUBOJIOB, MEXATPOHNKA 1 POBOTOTEXHUKA

3aBepytoiuii kadeapoit Craxxkos C.M., A.T.H., ipoc.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
OCHOBBI ITPOEKTPOBAHN A CUCTEM YITPAB/IEHUSA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

[ICK-1.1 — crioco6HOCTb COCTAB/ISATH MaTEMATUUeCKKe MOJIe/TH, TPOU3BOAUTb PACUEeThl M TIPOEKTUPOBAHHE OT/ENIbHBIX YCTPOUCTB U TIOACUCTEM
MeXaTPOHHBIX U POOOTOTeXHUYECKHUX CHCTEM, BKJIFOUasi HCIIOJTHUTEIbHbIe, TH()OPMAL[IOHHO-CEHCOPHBIE U YIPABJISIIOLIe MOJY/IN

@DOPMHPOBAHHIO KOMITETEHLIUH CITY)KUT JOCTIIKEHHE CJIE/YIOLIMX Pe3y/IbTaToB 00pa3oBaHus:
IICK-1.1

3HAHUA:

Ha YpOBHe BOCIIPOU3BeZleHusI U IOHUMaHUsI 3HaTh!

- obIe U crernyasbHble BOMPOCHI TEOPHH, pacyeTa ¥ OCHOB NMPOEKTHPOBAHMS Pa3HbIX THMIIOB aBTOMarnyeckux cucreM (AC) u cucrem
yIIpaB/IeHuys], BXOJSIIMX B COCTaB MeXaTPOHHBIX Y POOOTOTEXHNUECKHUX KOMIIEKCOB U CHUCTEM;

- Ha3HauyeHUe, XapaKTePUCTHKH, (GW3UKY IpOL|eCCOB, NMPHHIMITEI /IeHCTBHUS, a TAKKe OCHOBHbIE CTPYKTYPbl W THIIOBBIE CXeMbI
3/IeKTPOMeXaHUUeCKUX (MTPHUOOPHBIX ¥ CUIOBBIX) M 3/1EKTPOrH/IpaBIHUeCKUX C/IEASIINX CUCTEM;

- METO/ibI TPOrHO3UPOBAHUS XapaKTepUCTHK U ITapaMeTpUYeCKOil HaCTPOMKY CloXHBIX AC;

YyMeHus:

TeOpeTUUYeCKH U MPaKTUUeCKU YMeTb:

- pa3pabarbiBaTh (DYHKLIMOHAIbHBIE CXeMbI U MaTeMaTHUYeCKHe MO/ie/Ti Pa3HbIX TUIIOB aBTOMAaTHUeCKHX CHCTEM;

- IPUMEHSITh MeTO/[bl CHHTe3a KOPPEKTUPYIOIMX YCTPOMCTB aBTOMaTUUeCKUX CUCTeM;

- TNPOBOAUTH MCC/Ie[0BaHUs], MMUTALMOHHOe MofenupoBaHue U pacueT AC C MHOTUMU HeMHEMHOCTSIMH, HCCIefoBaTh (GU3UKY
TIPOL|eCCOB;

HABbIKU:

MMeTb HaBbIKM M B/IafleTh MPAKTUUECKMMHU MeTOZlaMM aHa/lu3a U CUHTe3a JIMHeHHbIX W HeJIMHeHHBbIX CUCTeM C 3a/laHHbIM KaueCTBOM
pery/nupoBaHUsl, UIMeTh HaBbIKY HCC/le[JlOBaHUs aBTOMaTHYeCKUX CUCTeM B TIaKeTaX U CpeJjax MaTeMaTH4yeCKOro MOJe/MpOBaHMUSsI.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyunnviHia OCHOBBI ITIPOEKTUPOBAHWS CUCTEM YIIPAB/IEHUA siBasieTcs AUCLMIVIMHON YacTH, hopMHUpyeMoi
y4JacTHHKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, porpamMMBbI TTOATOTOBKY 110 Hampaeienuto 15.03.06 MexampoHuka u pobomomexHuKa.

CogeprkaHue JUCLMIUIMHBI SB/S€TCs JJoruueckuM npogospkenueM aucuurive: JJIEMEHTBI ABTOMATUKIN 1 MEXATPOHUKM,
TEOPUSI ABTOMATHMYECKOI'O YIIPABJIEHUS, BBICIIASI MATEMATHUKA, 3JIEKTPOTEXHHUKA N JJIEKTPOHUKA,
TIIPUBOJBI MEXATPOHHBIX 1 POBOTOTEXHUYECKHUX YCTPOMCTB.

Copiep>kaHue AUCLUIUIMHBI SIB/ISIETCSI OCHOBOM A/ ocBoeHus aucuuriud: MOJE/IMPOBAHUE 1 ABTOMATHM3UPOBAHHOE
ITPOEKTUPOBAHUE MEXATPOHHBIX CHUCTEM, BBIIIOJIHEHME, IIOAI'OTOBKA K ITPOLEAYPE 3AIIUTHI U 3AIIUTA
BBIITY CKHOU KBAJTTMOGUKAITMOHHOU PABOTBL.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

e OIIK-1 — criocobeH MPUMeHSITh eCTeCTBeHHOHAYUHbIe 1 00IeH)KeHepHbIe 3HaHHSsI, METOZbI MAaTEMAaTUYeCKOr0 aHaIu3a U
MOZIe/IMPOBaHus B MpodeCCUOHANBLHOM AesTeTbHOCTH

e OIIK-11 — CrniocobeH pa3pabarbiBaTh ¥ IPUMEHSITh aJITOPUTMBI U COBPEMEHHbIe LIU(POBbIE TPOrPaMMHbIE METO/[bI PACYETOB U
TIPOEKTHPOBAHMUS OT/Ie/IbHBIX YCTPOMCTB ¥ TI0AICUCTEM MEXaTPOHHBIX ¥ POOOTOTEXHUUECKUX CHCTEM C MCII0/Ib30BaHHEM CTaH/JAPTHBIX
WCTIO/THUTE/IBHBIX ¥ YTIPABJISIIOLIUMX YCTPOMCTB, CPeCTB aBTOMATHKH, H3MEPUTEIbHON 1 BEIYMC/IUTENbHOW TEXHUKU B COOTBETCTBHH C
TeXHHUEeCKUM 3a/laHreM, pa3pabarbiBaTh 1jrhPOBbIE a/ITOPUTMBI ¥ TIPOTPAMMBI YTIPAB/IeHHsI POOOTOTEXHHUECKUX CHCTEM

e [ICK-1.5 — CniocobeH npoeKTHpOoBaTh, MPOrPAMMHUPOBATh, OT/IAXKUBATh U HACTPAMBATD 3/1eKTPOHHBIE OJI0KH Y MUKPOTIPOLIECCOPHEIE
CUCTEMBI YTIPaBJ/IeHHs] MeXaTPOHHBIMU U POOOTOTEXHUYE CKUMU CUCTEMaMK



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0eMKOCTb JUCLIMIIAHBI COCTABIsieT 4 3.e., 144 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AyauTOpHBIE 3aHATHS N
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Paspen 1. O6ugHe BONpPoCh! MPOEKT! cHcTeM 1.1 Llenw ¥ 3a/jaun NMPOEKTHPOBAHMS CUCTEM.
(CHCTeMHBIit MOAXO/ K TPOeKTHPOBaHMI0. OCHOBHbIE METO/bI M CPe/iCTBA MPOeKTHpoBaHus 1.2 CTajiiH NPOEKTHBIX paboT
4 7 CY. Crazusi TeXHHUECKOTO 33/1aHHsi TPOEKTHPOBaHMs W3/e/nsi. DCKH3HOe npoekTHpoanye 1.3 PaspaGoTka KoHLienuum 12 8 6 2 4 10
u3gennsi. AHann3 T3, obocHoBaHue criocoboB by JIbHO# CXeMbl 1.4 dopmMupoBaHHe
KpHTepHes KauecTsa. MIX CTpyKTypu3aums.
Paszpen 2. Pasgen 2. I M MeToABI Mopenn 06bexToB ynpas/ienus. 2.1 OCHOBHbIE NPUHLMIB
4 7 yripaB/ieHus, Liesiu yrpaejienusi 2.2 OCHOBHbIe MOHATHSI TEOPHH MaTeMaTHUeCKHUX Mogiesieid. Turosble Mojiesu. 24 12 8 4 12 10
dopmipoBaHKe MaTeMaTHYecKUX Mojienei CY 2.3 TToHsTHe 0 HjeHT obbekTa Metop
KBajpatoB 2.4 Mozen 06beKToB - MeXaTPOHHBIX CHCTeM.
Paspen 3. Pa3jen 3. MeTo/bl CHHTe3a cHcTeM ynpasiaenus. 3.1 [TocTaHOBKa 3ajjauu CMHTe3a. DTarbl CHHTe3a 3.2
4 7 TIpUHLMMN iuHaMUYeCKoit KomrieHcatyu 3.3 MeTo/ibl aHaIMTMUeCKOro CHHTe3a cucTeM yripasienust 3.3.1 MeTtoy 52 16 12 4 36 50
J10rapuMUUECKHMX YACTOTHBIX XapakTepucTyk 3.3.2 MeTo/| HOPMUPOBAHHbIX XapaKTePUCTHUECKHMX MOJIMHOMOB. [Tpumeps!
CHHTe3a c/iefisiX ciucteM. CHHTe3 CHCTeMBI 10, 0ro per 3.3.3 K MeTO/{bI CHHTE3a.
Pa3pen 4. Paspen 4. [IpoeKTHpOBaHHe ONTHMA/ILHBIX CHCTEM 4.1 3aj1aua oni 0 CHHTe3a.
4 7 Kputepuu ontumasibHOCTH 4.2 MeTo/ibl ONTUMAJILHOTO CHHTe3a Pery/isiTopoB 4.3. AHa/IUTHUECKOe KOHCTPYUPOBaHHe 28 8 4 4 20 20
PEery/ssTopoB Ha OCHOBe IIHHEFIHO-KBBAPBTHQHOPO KpHUTepHs KauecTBa 4.4 KBa3uonTUMaJIbHbIH CHHTE3 B MaKeTax
MaTeMaTH4yeCKoro peryJMpoBaHus.
Paspen 5. Passen 5. Yuer HHOCTeli IIpu NpoeKT cucrem 5.1 Ho iiHOCTH 1
orp: B CHCTeMax 1lymbl AaTYNKOB MHDOPMALMOHHOI cCTeMbl 5.2 BBIGOp 1 yueT JUCKpeTHOCTH
4 7 JIaTUMKOB B KaHa/lax o6parHoii csisu 5.3 TIpuMeHeHHe MIaHUPOBIUKOB TpaekTopuy 5.4 Lindposast puisTpayus. 28 7 4 3 21 10
TIprMeHeHHe aHa/IOrOBbIX M LIM(POBbIX (HILTPOB B KaHA/Iax 06paTHOM CBsA3U 5.5 MeTo/jbl KOPPEKLH HHTErPaIbHOrO
Hacblenus [TA/] perynstopos 5.6 CHCTeM C 3arl;
Bcero 3a 7 cemecTp 144 51 34 17 93 100
Bcero no gucyuninHe 144 51 34 17 93 100
3.2. AyANTOPHBIN NPAaKTHKYM
O60neMm,
Ne Homep 1 HauMeHOBaHUe pasjea
Tema npakTHUYeCKOro 3aHATUS ayp.
n/n JAMCLUITAHBI
4acoB
1 Pa3pen 1. O6uue BONpOCkh Pa3paboTka IMUTALIMOHHOM MOJIe/NU AWHAMUKHI CUCTeMbI YIIpaB/ieHHst 2
TPOEKTUPOBAHUS CUCTEM YIIPaB/ICHUS. MpUBOZIaMK poboTa
2 |Paspen 2. Passen 2. [IpUHLIIIBT ¥ METOAB  (MogiesTh CHCTeMBI yTIpaB/IeH s BYX3BeHHBIM MaHHITY/ISALMOHHBIM POGOTOM 2
yripaB/eHusi. Mogenu o6beKToB .
3 |ynpasnenns. Mogenb ArHaMUKU TpeHuit JIyI'pe 2
4 Cunres I1M]] peryasTopoB MeTO[0M TUIIOBBIX HOPMUPOBAHHBIX 1
XapaKTepHCTUUeCKNX YPaBHEHHH B CUCTeMax YIIPaB/IeHUs 10 CKOPOCTH U YLy
5 CHHTe3 CUCTeMbI ITOJUMHEHHOTO PeryJIupoBaHust 1
6 Paspen 3. Pasgen 3. MeTozbl cCUHTe3a C ,av PErymmp 1
CHCTeM yTpaB/eHys. MHTe3 acTaTU4YeCKOM CMCTeMbl [IepBOro Mopsijka YaCTOTHBIM MeTOZI0M
CuHTe3 00paTHBIX CBSI3€H METOZOM THIOBBIX HOPMHUPOBAHHBIX
7 XapaKTepUCTUUYeCKUX YPaBHEHUI B cucTeMe yripaBseHus 1o yry (OI1T TokoBas 1
u ckopoctHas OC)
8  |Pasgen 4. Pasgen 4. IIpoektrpoBaHue KsasuonrumasnbHbiii cuaTes [1]1, TIN]I-peryastopoB 2
9  |ONTUMA/bHBIX CUCTEM yIIPAB/Ie€HHUA. JInHeiliHO-KBazipaTuyHOe ynpap/eHue. IIpumep LQR-crHTe3a 06paTHBIX CBsi3eid. 2
10 . . |OLleHKa BIUSIHUS LIIyMOB JIaTYMKOB MH(OPMALIMOHHOW CUCTEMBbI 1
Paspen 5. Pasgen 5. Yuer HenMHelHOCTeR Au Y A (bopman = =
11 |npu npoexTMpoBaHKH cHCTeM yrpaB/eHHs. JITOPUTMBI KOPPEKLIMHU HacChILIeHUs] UHTerpajJbHOM COCTAaBJISIOLLEeH, 2
[MCKpeTH3aLyisl PeryasiTopoB
Bcero 3a 7 cemecTp 17
3.3. CamocrosTenbHas padora cryaenra (CPC)
Ne Homep 1 HauMeHOBaHuUe pasjea O6BeMm,
Cojep)xaHue y4eGHOro0 3aJaHHs
n/n JUCLIATIIHHBI 4acoB
1 Pazzen 1. O61upe BONpoCk! H3yueHue npeyCMOTPEHHBIX IPOrPAMMON JUAAKTUUeCKUX eJUHUL] 110 4
MPOEKTUPOBAHMUS CUCTEM YIIpaB/ieHus..  (peKoMeHjyeMoi siuteparype. I10AroToBKa K JIeKLUsIM 1 IPaKTUUeCKUM 3aHSATHSM.
Paspen 2. Paspen 2. [IpuHLunsl u .
W3yueHune npelyCMOTPEeHHBIX IPOrpaMMO JUaKTUUeCKUX eJMHUL] TI0
2 |meToppl yripaBneHus. Mogen 06beKToB M 12
pexoMeHyeMon uteparype. IToAroToBKa K J1eKLUsM.
yIpaB/IeHUs.
3 Paspen 3. Pasgen 3. MeTozp! cuHTe3a H3yueHue npejyCMOTPeHHBIX IPOrPAMMON JUAAKTUUeCKUX eJUHUL] 110 36
CHCTeM YIIpaB/IeHusl. pekoMeHzyeMoii iureparype. [ToArotoBka K J1IeKLMsM U MPAKTUUECKUM 3aHATHSM.
4 Pasgnen 4. Pa3gen 4. [IpoektnpoBanue  |VI3ydeHue Npe/yCMOTPEHHBIX TIPOrPaMMOM JUJAKTUIeCKUX eAUHUL] TI0 20
ONTHMaJIbHBIX CUCTEM YIIpaB/IeHUsl. pekoMeHyeMo# yiuteparype. [ToAroToBKa K J1eKLMsSM U MPAKTUUECKUM 3aHSATHSIM.
Paspen 5. Pasgen 5. Yuer VI3yueHue rpeflyCMOTPEHHbBIX IIPOrPpaMMOi AUAaKTUUeCKUX eJUHUL] TI0
5  |He/nMHeMHOCTel Npy NMPOeKTUPOBAaHUM  [peKOMeHJyeMol uteparype. [10AroToBKa K JIeKLUSM, TPaKTUYeCKUM 3aHATHSIM, K 21
CHCTeM YIpaB/IeHusl. 3alyTe KypcoBoii paboTsl.
Bcero 3a 7 cemectp 93
4. @OPMBI KOHTPOJ/ISI OCBOEHUSA AVCIIAIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
1(2 3 4, 5 6 8 9 10| 11 12 13 14 15 | 16 17
7 BP3[] 3 | op BP31 | OP | A3 | BP34 | A3 | BP34 | A3 | AP Bonp.ud.3ay, guc. 3au.

YcnoBHbIe 0603HaUEHUS:

e JIP — auarnocTuueckas pabora;
o BP3/] — Bonpockl 1o paszeny;
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e [13 — foMailiHee 3a/jaHue;
o Bomnp./lud.3a4 — Bornpock! K AuddepeHIIMpOBAHHOMY 3aueTy;
o . 3au. — quddepeHIMPOBAHHBIN 3aUeT.

Tekyiuii KOHTPO/Ib YCIIEBAeMOCTH CTYAEHTOB [IPOBOAUTCS B JUCKPeTHbIe BpeMeHHble MHTepBaJIbl B CIeyOIMX Gopmax:
JIMarHoCTHYecKast pabora;
BOIIPOCHI I10 paszeny;
JlOMalllHee 3aJiaHue;
BOMPOCHI K A depeHIIIPOBAHHOMY 3aueTy.

ITpoMeKyTouHas aTTecTaLus IIPOBOAUTCS B hopMax:
i bepeHIIPOBaHHBIH 3aUeT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

. A. 3. Korbuios. . [TpoektrpoBaHre MexaTpoHHBIX cucteM. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2008, 351. pec.
. A. M. Iloranos. . Pacuét HeymHelHbIX caefsaumx cucteM. JLEI'TY "BOEHMEX" um. [l. ®. YcruHoBa, 1984, 159 9k3.
A. I1. JlykuHOB. . IIpoeKTHpOBaHIe MeXaTPOHHBIX U poO0TOTeXHUUecKrX ycrpoicts. CII6.: Jlans, 2018, 10 3K3.
A.TI. JIykuHOB. . IIpoeKTHpOBaHNe MeXaTPOHHBIX ¥ pob0TOTeXHHYeCKUX ycTpoiicTs. CII6.: Jlans, 2022, a71. pec.
. B. A. Becekepckuii, E. I1. ITonos. . Teopusi ciucteM aBroMarideckoro ynpasnenust. CII6.: ITpodeccust, 2003, 169 3k3.
. B. A. IBanos, B. C. Meggezies, b. K. UemozaHoB. . MaTeMaTiueckre OCHOBBI TeOPUM aBTOMAaTH4eCKoro ymnpasjeHus. BI'TY
"BOEHMEX" um. []. ®. YcTHHOBa, , 371. pec.
7. O. I1. Kum. . Teopust aBTOMaTHUeCKOrO yIipaB/ieHysi. MHoroMepHsle, He/lMHelHbIe, ONTUMAa/IbHbIe U ajalTUBHbIe CUCTeMbl. MoCKBa:
FOpaiit, 2020, 351. pec.
8. E. 1. FOpesuu. . OcHoBel pobototexHuku. CII16.: BXB-Iletep6ypr, 2007, 41 3k3.
9. 1. JI. Kopoboga. . Teopusi aBTomMatiueckoro yrpaesienus. CII6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2011, 106 3K3.
10. P. lopo, P. Bumon. . CoBpemeHHbIe cucTeMsl yripaBieHusi. M.: J1a6. BasoBbix 3Hanui, 2002, 18 k3.
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5.2. lononHuTebHasA TUTepaTypa Mo JUCLIUIVIMHE:

1. A. M. IloranoB. . OcHOBbI pacuéTa 1 MPOeKTUPOBaHUsl IMHeHHbIX criefaux cucteM. JLBI'TY "BOEHMEX" um. []. ®. YcruHoBa, 1980, 3
9K3.

2. K. A. ITynkos, H. [I. Erynos, A. 1. BapkuH. MeTo/ibl K/1acCH4YeCKoi U COBpeMeHHOM TeopuM aBToMaThyeckoro yrnpasienus. T. 4 Teopust
ONTUMU3aLMK CUCTeM aBToMaTuueckoro ynpasienus. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2004, 2 3k3.

3. K. A. Tlynkos, H. [I. Erynos, A. 1. BapkuH. MeTo/bl K/1lacCUUeCKol U COBPeMeHHOM Teopry aBTOMaTHuecKoro yrpasieHus. T. 2 CuHres
Pery/sITOpoB 1 TeOpHusl ONTUMHU3aLMU CUCTeM aBToMaTrueckoro ynpasieHus. BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, , 2 3K3.

4. K. A. ITynkos, H. /1. Erynos, E. M. BopoHoB. MeTo/ibl K/1aCCHUeCKOI 1 COBPEMEHHOM TeOpry aBTOMaTH4eCcKoro yripasjienus. T. 2
CrarrcTiyecKast JHAMUKA U WleHTHUKALUSI CUCTeM aBToMaTiueckoro yrpasiaeHus. BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2004, 3
9K3.

5.3. Ilepuosuueckuie U3aHUS:
1. ABTOMaTH3aLys POLIECCOB YIpaB/eHus;
2. NHdopMalMOHHO-U3MepUTe/IbHbIE U YIIPaB/ISIOLIe CUCTEMBI;

3. [Ipo6neMel MaLIIMHOCTPOEHHUS ¥ aBTOMATH3aLlH.

5.4. TlepeueHb pecypcoB MH(OPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJIsi OCBOEHHMST NUCIIUTITAHBI, 3/IEKTPOHHbBIE
61O/IMOTEUHbIE CHCTEMBI:

1. http://e.lanbook.com/ — 3BC Jlans;
2. https://urait.ru/ — O6pa3oBaresibHast Tiathopma «FOpaitt». [17ist By30B 1 CCY30B.;
3. https://repository.library.voenmeh.ru/jspui/ — 3mekrpoHHast 6ub/mioreka "BoeHmex" — @yHzaMeHTabHas 6ubnuoreka BI'TY
«BOEHMEX» um. [1.®. YcTtuHOBa.
CoBpeMeHHbIe NIpoeCcCrOHaIbHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHKa»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3neKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJOBaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[OHHBIN TOPTa/l TEXHUYECKOTO peryMpoBaHust: Hopmel, npaBuita, cTranzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToe cobcTBeHHol reHepatu BT TY
"BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantlIlntoc- nH$opMaLMoHHBINM MOpPTa MpaBoBOi HH(OpMaLUH.
5.5. ITporpammHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. HpopManoHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [1I.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:
CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;

Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. TIpoekrop;
2. AynuTopus C UMC/IOM TI0Ca/JOYHBIX MECT He MeHbIIle KOTMUeCTBa 00y JaroIiXcs;

3. Matlab 2015a SP1.

6.3. IIpouee:
1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIljeHHbIe KOMITbIOTePAaMH C ZIOCTYTIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1S PAaOOTHI B 3/IeKTPOHHOM

obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JUCHHITHHBI
OCHOBBI TIPOEKTUPOBAHHMSA CUCTEM YITPABJIEHUST

AnHoTanus paboueii MporpamMMsI

Jucipnmura OCHOBBI IMTPOEKTHMPOBAHUSI CHUCTEM YIIPABJIEHUS sBrisercss AWCHUIUIMHONW dYacTH, (opMupyeMo
y4acTHHKaMH 00pa3oBaTe/IbHBIX OTHOLIeHHH 0/I0Ka 1, porpamMMbl MOATOTOBKY 10 Harpasienuto 15.03.06 MexampoHuka u pob6omomexHuKa.
JuctmnmHa peanmsyercst Ha dakynbTete M VHbopMaroHHbIX 1 yripasnstomux cuctem BI'TY "BOEHMEX" um. [1.®. YctrHOBa Kadeapoii
18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA 11 POBOTOTEXHUKA.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[ICK-1.1 ciocobHOCTH COCTAB/AThH MareMaTHUeCKre MOZEIH, POM3BOUTL PacyeThl U MMPOEKTHPOBAHHE OTAENBHBIX YCTPOHCTB U IMOJCHCTEM
MeXaTpPOHHBIX Y POOOTOTEXHUUECKMX CUCTEM, BKJIFOUasl UCIIOJIHUTE/bHbIe, MH()OPMaLIOHHO-CEHCOPHBIE U YIIPaBJISIFOLLIE MOJYIIH.

COAEP)K&HI/IE JAUCHUITIMHBI OXBaTbIBAa€T KPYyI' BOIIPOCOB, CBA3AHHBIX C Teopneﬁ, pacyeToM KW OCHOBaMH TIPOEKTUPOBAHUSA pa3HbIX THUIIOB
ABTOMAaTHYeCKUX CUCTEM U CUCTeM YTIPaB/IeHNs, BXOAALINX B COCTaB MeXaTPOHHbBIX U pO60TOTeXHI/I‘lECKI/IX KOMIL/IEKCOB M CUCTEM.

TIporpamMoii AUCLUIIINHE IPelyCMOTPeHbI C/lelyoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [QMarHOCTHYecKast pabora;
e BOIMPOCHI 110 Pasjey;
e [lOMallIHee 3a/laHNE;
e BOMPOCHI K AU(PepeHLUPOBAHHOMY 3aueTy.

ITpoMeKyTouHas aTTecTalus IIPOBOJAUTCS B hopMax:
o nuddepeHIIPOBAHHBIH 3a4eT.

O611jast TPYAOEMKOCTh OCBOEHMUS AUCLIMIUTHBI COCTaBsieT 4 3.e., 144 u. TIporpaMmoli AUCLUIUTHHBI TIPEAYCMOTDPEHbI JIEKIIMOHHbIE 3aHATUs (34
4.), Ipaktrueckue 3ausaTus (17 4.), camocrositesibHast pabora cryzenra (93 u).
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TIpunoxenue 2

K paboueii nporpaMme JUCHHITHHBI
OCHOBBI TPOEKTUPOBAHHMSA CUCTEM YITPABJIEHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIIMHEI COCTaB/sieT 144 4., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, ¥ 93 4., OTBe/IleHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo quGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HanmenoBanue padoTbi

PexkomeH/jyemas uTepaTrypa

TpynoeMKoCTb,
yac.

Paszpen 1. 06

1€ BOITPOCHI MIPOEKTHPOBAHUSA CHCTEM yIIpaB/1€HUA.

V3yueHwe rpejyCMOTPEHHBIX IIPOrPaMMO
[MIaKTUUeCKUX eAUHUL] TI0 PEKOMeH/[yeMoi
ymreparype. I10AroToBKa K JIeKIUSIM U
[IPaKTHUeCKUM 3aHSTHSIM.

W. JI. Kopo6oga. . Teopusi aBromaruueckoro yrpasnenusi: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2011 (1. 1)
E. U. ¥OpeBuu. . OcHoBe! pobototexHuku: CI16.: BXB-Iletep6ypr, 2007 (r1.
4,5)
A. 3. Koo, . ITpoekTrpoBanve MexarpoHHbix cuctem: CI16.BTTY
"BOEHMEX" um. []. ®. YctuHoBa, 2008 (ri1. 1)
A. M. Tlotanog. . Pacuét HelMHeNHBIX cnepsmux cucrem: JLBI'TY
"BOEHMEX" um. []. ®. YcTrHoBa, 1984 (1. 1)
P. lopo, P. bumiorn. . CoBpeMeHHBbIe CUCTeMb! yripaBiieHus:: M.: J1ab.
BasoBbix 3HaHui, 2002 (1. 1)
A. T1. JlykuHOB. . [IpoeKTHpOBaHe MeXaTPOHHBIX U POOOTOTEXHUUECKUX
ycrpoticts: CII6.: Jlanb, 2018 (1. 1,2,3)
A. M. TTotarios. . OCHOBBI pacuéTa ¥ IIPOEKTUPOBAHUS JIMHEWHbIX C/IeASIIIIX
cucrem: JLBI'TY "BOEHMEX" um. []. ®. YcruHoBa, 1980 (1. 1)
B. A. Becekepckui, E. I1. TTonos. . Teopusi cUCTeM aBTOMaTH4€e CKOTO
ynpaeneHusi: CI16.: IIpodeccus, 2003 (1. 1,2)

K. A. Tlynikog, H. [I. Erymios, E. M. BopoHOB. MeTo/ibI K/TacCUYeCKO# 1
COBpeMeHHOM Teopuy aBTOMaTuueckoro yrpasaeHust. T. 2 CraTucTuueckast
JMHAMUKA U W/leHTUUKAL[IST CHCTeM aBTOMaTHUeCKoro yrpasieHus: BI'TY

"BOEHMEX" um. []. ®. YctuHoBa, 2004 (ri1. 1)

Wroro no pasgeny 1

Paspen 2. Paspesn 2. [IpuHIMOBI ¥ METOAB! yripaB/ieHus. Mojgeu 00beKTOB yIpaB/ieHus.

H3yyveHne npeziyCMOTPEHHBIX ITPOrPaMMOit
[MIaKTUUeCKUX eAUHHUL] 110 PEKOMeH/[yeMoi
Teparype. IToroToBKa K JTeKLHsAM.

B. A. Becekepckui, E. I1. IToros. . Teopus cuctem aBTOMari4eCcKoOro
ynpasnenusi: CI16.: ITpodeccus, 2003 (r. 3,4,5)

K. A. Ilynkos, H. [I. Erynos, E. M. BopoHoB. MeTozp! Ki1accuueckoi 1
COBpeMeHHOM TeOpuH aBTOMaTHUuecKoro yrpaeaeHus. T. 2 CraTucThyeckast
[MHaMMKa U UeHTU(UKALUS CUCTeM aBTOMaTUuecKoro ynpasneHusi: BT TY

"BOEHMEX" um. . ®. YctuHoBa, 2004 (171. 4.1,4.2)
B. A. BaHoB, B. C. MezBeges, b. K. UemopaHoB. . Maremarnyeckue
OCHOBBI TeOpUHM aBTOMatuyeckoro yrpaesienus: BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, (I71. 5)

12

Wroro no paspeny 2

12

Pazgen 3

Pazpgen 3. MeTopbl CHHTe3a CHCTeM yNpaB/IeHUs.

V3yueHue rpejyCMOTPEHHBIX IPOrPAaMMON
MJaKTUUeCKUX eIMHUL] 110 PeKOMeH/yeMOoi
ymteparype. I1oAroToBKa K J1eKLUSIM U
MpaKTUUeCKUM 3aHATHSM.

B. A. Becekepckui, E. I1. TTonos. . Teopusi cUCTeM aBTOMaTH4e CKOTO
ynpasnenusi: CII6.: ITpodeccus, 2003 (1. 12,13)
P. Topo, P. bumiorn. . CoBpeMeHHBbIe CUCTeMb! yripaBieHus:: M.: J1ab.
basoBbix 3Hanui, 2002 (1. 10,11,13)

. I1. Kum. . Teopust aBTOMaTU4eCKOro ynpasjieHus.. MHOroMepHsIe,
HeJIMHelHble, ONTHMaslbHbIe U a/jalThBHbIe cucteMbl: Mocksa: FOpaiit, 2020
(Tom 2. I'n. 8)

A. T1. JlykuHOB. . [IpoeKTHpOBaHe MeXaTPOHHBIX U POOOTOTEXHUUECKUX
ycrpoticts: CII6.: JlaHb, 2018 (1. 10)

K. A. Ilynikos, H. [I. Eryrios, A. V1. bapkuH. MeTo/b! K1accuyeckoit 1
COBpeMeHHOW TeopHy aBToMaTtuueckoro yrpasieHus. T. 4 Teopust
ONTHMU3aLMU CUCTeM aBTomMaruueckoro ynpasnenus: bI'TY "BOEHMEX"
um. [I. @. YcrrHoBa, 2004 (r1.1,2,3,4)

36

Wroro no paspeny 3

36

Paspen 4. Pa3pen 4. [IpoekTHpoBaHHe ONTHMAa/IbHBIX CHCTeM yNpaB/eHH.

V3yueHwe rpejyCMOTPEHHBIX IIPOrPaMMO
[MIaKTHUeCKUX eAUHUL] TI0 PEKOMeH/[yeMor
ymreparype. I10AroToBKa K €KUM U
[IPaKTHUeCKUM 3aHSTHSIM.

B. A. Becekepckui, E. II. TTorno.. . Teopust cucTeM aBTOMaTuueckoro
ynpasnenusi: CII6.: TIpodeccus, 2003 (1. 24)

K. A. Ilynikos, H. [I. Erynios, A. 1. bapkuH. MeTo/b! K/1accu4yeckoi 1
COBpeMeHHOM Teopuu aBTOMaTHuecKoro ynpasiaeHust. T. 2 CunTes
Pery/siTopoB ¥ TeOpusi ONTUMU3ALMU CUCTeM aBTOMaTU4eCKOro YIpaB/IeHHs:
BI'TY "BOEHMEX" um. [I. ®. Yctunosa, (Yacts III I'. 1-5)

. TI. Kum. . Teopust aBTOMaTHuecKoro yrpasyieHus. MHOromepHsle,
HeJIMHelHbIe, ONTHMa/IbHbIe U a/jalThBHbIe cucTeMbl: Mocksa: FOpaiit, 2020

(Tom 2. T, 9)

20

Wroro no paszeny 4

20

Paspen 5. Pa3gesn 5. Yuer He/lHHeiHOCTel IPH NPOeKTHPOBAHHH CHCTeM yIpaB/IeHHsA.

H3yueHne npe/iyCMOTPEHHBIX ITPOrpaMMOit
MIAKTHUeCKUX eAMHUL] 110 PeKOMeH/yeMoi
nteparype. I1oAroToBKa K JI€KLHsIM,

P. Nopd, P. Buwon. . CoBpeMeHHbIe CHCTeMBbI yripaBieHust: M.: J1a6.
Ba3oBbix 3nanui, 2002 (1. 13)
A. T1. JlykuHOB. . [IpoeKTHpOBaHIe MeXaTPOHHBIX U POOOTOTEXHUUECKUX

21

11
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[IPAKTHUECKHUM 3aHSITHSIM, K 3alliTe KypCOBOH
paboThI.

ycrpoticts: CII6.: Jlanb, 2022 (r71.10)
B. A. Becekepckui, E. I1. TToros. . Teopusi cuctemM aBToMaTH4eCcKoro
yripasnenwusi: CI16.: TTpodeccus, 2003 (1. 16)

Wroro no paspeny 5

21

12
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TIpunoxenue 3
K paboueii nporpaMme JUCHHILTHHBI
OCHOBBI TPOEKTUPOBAHHMSA CUCTEM YITPABJIEHUST

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e [MarHoCTHYeckas pabora

e BONPOCHI I10 paszeny;

e JOMallHee 3a7jaHMe;

*  BONPOCHI K Au(hdepeHIPOBAHHOMY 3aueTy;
¢ nuddepeHIIPOBAHHEIN 3a4eT.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctrdeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e TIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLysl.

Bonpocel o pasjery
IlepeueHs BOnpoCOB 1O paszesiaM nprBeiéH B YMK nucumnivHbl

JlomaiiiHee 3ajaHue
INpepanararoTcs oMallHMe 3a/jaHKe 110 TeMaM:
1. DHepreTUueCKuii pacueT TPex3BeHHOro poboTa
2. Pacuet 1 BBIOOD 3/1€MEHTOB CHCTeMBI ITPUBOZIOB TPEX3BeHHOro poboTa
3. CuHTe3 a/IrOPUTMOB YIIpaB/eHHs TPeX3BeHHbIM POO0TOM
4. Pa3paboTKa aJrOPUTMHUECKOTO 1 [IPOrPAMMHOT0 06eCrieyeH st CUCTeMbI YIIpaB/IeHHst IIPUBOZaMK poboTta

[loMariiHee 3aziaHyie BBITTOTHSIOTCS 110 MHAVBU/Ya/IbHBIM BapHaHTaM, IIPeJCTaB/ISIOTCS OTBETHI B ()OpMe OTUEeTOB O Xo7ie perleHus 3azadu. OTueTsl
JIOJDKHBI COZIeP>KaTh THTY/IbHBIN JINCT, COfiepyKaHue, Xog paboTsl, 3akmoueHre. OdopmieHre TabiuL, WITCTPaLUi, popMyI JO/DKHO
cooTBeTCTBOBaTh Tpebosanusm ['OCT 7.32-2017.

VHpuBuyanbHble 3alaHusi 10 BapUMaHTaM U MpUMepbl 0TUeTOB MpuBejieHbl B Y MK JuCLIUIUIAHBL.

ITporesypa nprema JJOMaIHUX 33/laHAH BK/IIOUaeT POBepKy pa3paboTaHHBIX MporpamMM (Mozesield) B cpejie MaTeMaTH4yeCKOro MOZe/TMPOBaHMs,
JleMOHCTpaLi0 (yHKLIMOHUPOBAHUS IPOrPAMMHBIX MO/ y/lell. YCTHBIX OTBETOB Ha BOIIPOCHI IperofjaBareyis.

ITosmHOe 6Ge3o1Mb0YHOe pelleHre JOMAIIHero 3a/JaHus OLleHUBAaeTCsT Ha HTOTOBYIO oLjeHKa 5 ("'ormuHo"). IIpu HecooTBeTCTBHH TpeOOBaHHUIM K
o(hopMIIEHHIO OTYeTa UTOroBast OLieHKa CHiKaeTcst Ha 1.0 6asta. TIpy HermoJsIHbIX WM HeBepHBIX OTBETAaX Ha BONPOCHI UTOrOBas OLieHKa
cHIKaetcs Ha 1.0-2.0 6asna

Bonpocs! K fuddepeHIIPOBaHHOMY 3aUeTy
ITepeueHb BOonpocoB 1o paszesaM nprBeiéH B YMK fucLUANIMHBL

JuddepeHnpoBaHHBINH 3aUeT

MuddepeHIMpOBaHHbIN 3aueT MPOBOAUTCS B YCTHOM WM MIMCbMEHHOH (opme 1o Gutetam, cofepyKalim 2 BOpoca, Bpems Ha
TIOATOTOBKY OTBETOB - 20 MUHYT. [Ipy NMPaBHU/IBHBIX U MOJIHBIX OTBETAX OLleHKA OT/IMYHO. EC/IM OTBeT HerosHBIH, perojaBaresb 3aaéT
JOTIO/THUTE IbHBIE BOMPOCHL. [1py MpaBH/IBHBIX OTBETAX Ha BCe BOIPOCHI - OL|eHKa OT/IMYHO, B IPOTMBHOM C/Ty4ae eCJIi PaBU/IbHBIX OTBETOB
6omee 80% - orjeHKa xopoto. []71s1 moy4YeHus yA0B/IeTBOPUTEIbHOM OLIEHKH HY)KHO TIPaBUJIBHO OTBETHThH He MeHee, ueM Ha 60% BOTPOCOB.
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4 7 Paspesn 1. Ofuyue Bonpockl NPOeKTHPOBAHHSA 12 8 6 2 4 10 Bonpocs! 110 pazeny
CHCTeM ynpasJieHus.
4 7 Paspen 2. Paspen 2. I[IpyHIMIIBI U MeTOABI 24 12 8 4 12 10 Bomnpocs! o paszeny,
ynpasieHus. Mojenu 00beKTOB yrpaB/IeHHsA. [lomaliHee 3asjaHve
4 7 Paspen 3. Pa3pgen 3. MeTopbl CHHTe3a CHCTEM 5o 16 12 4 36 50 Bormpocsl 1o paszeny,
ynpaBJ/ieHUs]. IlomalliHee 3a/jaHye
4 7 Paspen 4. Paspen 4. IIpoekTupoBanue 8 8 4 4 20 20 Bomnpocs! o paszeny,
ONTHUMAJIBHBIX CHCTEM YNPaB/IeHUA. IomariHee 3a/jaHye
Borpocsl 110 paszeny,
Pazgen 5. Pasgen 5. Yuer He/IMHEHHOCTeH npu Bormpoce! k
4 7 28 7 4 3 21 10
NMPOEKTUPOBAHUU CHCTEM yNpaB/IeHHA. nuddepeHLIIPOBaHHOMY
3aueTy
Bcero 3a 7 cemecTp 144 51 34 17 93 100
Bcero no aucyunvHe 144 51 34 17 93 100

14
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Kpurepun orjeHuBaHusA

IICK-1.1

Bonpocbl omkpbimozo muna:

Ne 1 CorocraBbTe OTpefie/ieHus ...

aHaJ/IoroBas cucTema - Otaet 1 Bbl6epI/ITe W3 CIMCKaA ...

HesvHeliHas cuctema -  OTBet 2 BuiGepure U3 CIMcKa ...

uudpoBas cucTema - OrtBet 3 Bribepure 13 crucka ...
JIMHelHas cucTeMa - Ortset 4 BoibepuTe 13 CITUCKA ...
CIIUCOK:

BBITNO/IHSAETCS PUHLIMN CYNeprio3uLiun
He BBITNO/IHSAeTCS IPUHLIUN CYNepro3uLiuu
OIMCHIBAETCS PA3HOCTHBIMU YPaBHEHUSIMU

onucbiBaeTcst AuddepeHLInaIbHBIMU YPaBHEHUSIMU

Ne 2 CorocraBbTe OTpefie/IeHus ...

Ne 3

Ne 4

Ne 5

y HecTalioHapHO# crctembl - OTBeT 1 BeibepuTe U3 crimcka ...

cHCTeMa C pacripefie/ieHHbIMU rapametpamu - OTBeT 2 Beibepure 13 crivcka ...

CHCTeMa C COCpe/j0TOUeHHBIMH TTapameTpamu - OTBeT 3 BribepuTe 13 CIHUCKA ...

V CTallMOHAPHO# crcTeMbl - OTBeT 4 BribepuTe U3 CIUCKA ...

CIIUCOK:

* OTHCHIBaeTCsI 0OBIKHOBEHHBIMH ¥ hepeHIMaTbHbIMUA YPaBHEHUSIMU

* onMchIBaeTcs AuddepeHIaIbHBIMI YPaBHEHHSIMH B YaCTHBIX TIPOM3BOAHBIX
* IIapaMeTpbl IIOCTOSIHHBI BO BpeMeH!

* IIapaMeTpbl U3MeHSIIOTCSL B BpeMeH!
CorocTaBbTe 3Tanbl HAeHTU(UKALMN MOAe obbeKTa

1 sTam - OtBet 1 Bribepure...
2 stan - OTBeT 2 Bribepure...
3 atan - OtBet 3 Bribepure...
4 stamn - OtBeT 4 Bribepure...

5 atan - OtBet 5 Bribepurte...

CnmcoK:

* [IpOBepKa rapamMmeTpoB

* [JIaHUPOBAHUE SKCTIePUMeHTa

* OLIeHKa IapameTpoB

* 000CHOBaHKE KPUTEPUsI OLIEHKH KaueCTBa MOZIeJTH

* BEIOOp CTPYKTYPBI MOZIe/N

OtMmetsbTe 0011Me 3a7jauyl TIPe/jBapUTeTbHOTO POEKTHPOBAHHS
BoibepuTe O[IMH UK HECKOJILKO OTBETOB:

* AHanM3 ¥ CHHTe3 CHCTeMbl YIpaB/leHus]

+ PaspaboTka TexHHUeCKO# JJOKyMeHTalL|1 poeKTa

* OripefiesieHre CTPYKTYPBI CHCTEMBI YIIPaBIeHHUsI

* VcripITaHUSI CUCTEMBI yripaB/ieHust

OT™MeTbTe 06LL[I/I€ 3ala4ur 3CKU3HOI0 NMPOEKTHPOBaHUSA

BbI6epI/ITe OZINH WU/IU HeCKOJIBKO OTBETOB:
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* AHaJ/li3 U CUHTe3 CUCTEeMbI ynpasJ/jieHUsd
. Pa3pa60TKa MEeTO 0B U3rO0TOB/JIEHUA 1 TEXHOJIOTHUE CKON JAOKYMEeHTalun
* VcrbITaHUs! CUCTEMBI yrnpaBjieHUs

. Pa3pa60TKa TeXHUYeCKON [AOKYMEHTAallU IPOeKTa

Ne 6 OTMeTbTe 3a/jauu IPOEKTUPOBAHMUSI CUCTEMBI YIIPaB/IeHHst pO60TOM

Bbl6epl/ITE O[IMH WX HEeCKOJIBKO OTBETOB:

* Beibop paTunkoB

+ CuHTe3 ¥ peaM3aLjyisi a/IFOPUTMOB YIIPaB/IeHHUS
+ KOHCTpYKTHBHBIH pacueT 3BeHbeB poboTa

* BbI60p MCMOMHUTEIBHBIX MEXaHI3MOB

+ PaspaboTKa KHHEMaTHueCKoi cxeMbl poboTa

Ne 7 TIpu cuHTe3e cuCTeM yrpap/ieHus] IPUMEHSIOTCS C/leflyIolue MOZelu:
BribepuTe OfjfH UIH HECKOJILKO OTBETOB:
* Mogenu npoCTpaHCTBa COCTOSTHUS
* [lepesatounble GyHKLUK
* YpaBHeHUs B YaCTHBIX NIPOU3BOZHBIX
* NuddepeHLpanbHbIe ypaBHEHUS

» Mogiesm fiepeBhbeB pelIeHni

Ne 8 Ilpu ympaBiieHHH Ha OCHOBe 06paTHON Mogieny 00beKTa JIst JOCTIDKEHHSI MUHUMAa/IbHOMN OIUIMOKY JI0/DKHBI BBITIONHSTHCS YCI0BUS:
BribepyTe OZIMH UM HECKOJIKO OTBETOB:
* YnpaBiieHHe [O/DKHO ObITh OrpaHWYeHHBIM
* Mogiesb BO3MyIIIeHHs 0/DKHA ObITh JTUHEHHOM
* Mogesnb 00beKTa J0/DKHA OBITH TOUHOM
* Mogesnb 06beKTa Jo/DKHA ObITh TMHEeHHOMH
+ JJo/DKHa CyI1|eCTBOBATh U PeaM30BbIBaTHCsl 0OpaTHast MOfie/b

+ [lo/kHa Cy11leCTBOBATh OLleHKa BO3MYILieHHsI
Ne 9 Ilpu yripaBjieHUH Ha OCHOBe 0OpATHOM CBSI3HU IO Pery/lIupyeMoH BelMUiHe TOYHOCTh 3aBHCHT:

BribepuTe OfjfH WM HECKOJILKO OTBETOB:

+ OT TOYHOCTH MaTeMaTHyeCKOro OMK1CaHusi 06beKTOB yrpaB/ieHus
+ OT KauecTBa CHHTe3a PeryIsiTopoB

* OT TOYHOCTH JaTUYMKOB KaHa/lo0B 0OpaTHOM CBSI3U

» OT orpaHM4eHHH 110 yIpaB/sitoLLieMy BO3/eHCTBUIO

Ne 10 K u3mepuTe/ibHOM MOACKCTEME CUCTEMbI YIIPAB/IEHUsI TIPEABSIBIISIFOT TPEOOBAHMS:
BribepyTe OJMH UM HECKOJILKO OTBETOB:
* 3a/laHHasl TOUHOCTh
* 3azjaHHOe OBICTpOZEHCTBHE
+ [TomMex0yCTOHUMBOCTE
* 3amac yCToW4MBOCTH

* ['py30mnogbeMHOCThb

Bonpocbl 3akpbimozo muna:
Ne 1 TIpu cuHTe3e Ha OCHOBe 3Ta/IOHHBIX XapaKTepUCTUYeCKUX MOJMHOMOB Ji1s1 CUCTeMBbI 4 NopsiJKa
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Ne 2

Ne 3

P(s)=s*+al "‘ra)‘o"‘s3+212”‘(a)o)z"‘szjrarj"‘(coo)3 *s+(wo)?

KPAaTHBIM /IeHCTBUTE/IEHBIMU KOPHSIM COOTBETCTBYET HOPMUPOBAHHBIN [TOTMHOM C TApaMeTPaMH ...
al=...
a2=...

a3=...

HpI/I CUHTE3€e Ha OCHOBE 3Ta/IOHHBIX XapPaKTepHUCTUUECKUX ITOIMHOMOB [J11 CUCTeMBbI 3 ropsaka
P(s)=s3+al*mn*s2+a2*(mn)*s+-(m0)3
s)=s t+al*wo*s+a2*(wo) *s+(mo)
KPaTHBIM /IeHCTBUTETbHBIMH KOPHSIM COOTBETCTBYeT HOPMUPOBAHHBII MOJIMHOM C TTapaMeTpaMH ...

al=...

a2=...
CuHTe3upyeTcst CUCTeMa "BXOJ-BBIX0/'" Ha OCHOBE KOPHEBOTO METOZa.

10] K x(1)

s"+d s +..+d,

e ————

Kak roka3zano Ha pucyHKe, 3aJ1aHbl KO3 PUIIHEHTHI TOJTUHOME
paszoMKkHyTOU cucteMmsl d; u ko3 uruent ycuienus K:

n=4

d3= 10

d>=400

d;=3000

do=9900

K=100

Kakoii BbeIOOp KO3(pPUIHEHTOB OOpaTHOH CBSI3U  IIC
npou3BOAHEIM K oOecrieunT xenaeMblil XapaKTepUCTUISCKUY
OJIMHOM 3aMKHYTOU CUCTEMBI

P.(s)=s*+40s°+600s*+ 4000s+ 10000 ?
K2=. ..
K3=. ..
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B npeacrasienHON Mo1enu MpUBOIa

w
&

J
Gan3 Gaint Gainb Tanster Fen | Gains Transfer Fent Transier Fo2

3aJjaHbl MapaMeTPhl

K2=10, K3=10, km=0.05, ke=0.05, L=0.1, R=0.1, J=0.001
=0.001, ip=100

Haintn mapametper K1, Ki, Kc, naromnieii HopMHApOBaHHBIE
XapaKTepPUCTHUYECKUU IMOJIMHOM 3aMKHYTOU CUCTEMBI
P.(s)=s>+10s*+50s+100

Kl1=

Ki=

Kc=
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B Ip GI[CTaBJIeHHOfI MOJCJIN BHGKTPOMaFHHTHOﬁ HacCTk
IIpUBOJA

Gaing

+ +

1 A
- L.s+R ’
Transfer Fcn

Gain7

3agansl napameTpsl Koi=1, L=0.1, R=0.1

Haiitu mapamerper Kpi u Kil, maromme HOpMHPOBAHHBIY

XapaKTepHCTIfI‘IeCKHfI ITOJIMHOM
P.(s)=s>+200s+10000

Kpi=...
Kii=...
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B IIp eI[CTaBJIGHHOfI MOOCIHN BHGKTPOMaFHHTHOﬁ qacCTk
IIpUBOJA

Intssgrsator(!_;a \

3ananbsl napameTpsl Koi=1, L=0.1, R=0.1

Gaing
in6

1 s
- L.s+R ’
Transfer Fcn

Haiitu mapametpsl Kpi u Kii, obecrieunBaromiye pa3soMKHYTOY
cCUCTeMe

W(s)=22, o,=100
A)
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B IIp eI[CTaBJIeHHOﬁ MOACIN BHGKTPOMaFHHTHOﬁ qacCTk
IIpUBOJA

Gaing
in6

Integrsator(]sa \

3anansl mapameTpsl Koi=1, L=0.1, R=1

1 A
= L.s+R ’
Transfer Fcn

Haiitu mapametrpsr Kpi u Kii, maromme HOpMHPOBAHHBIY
XapaKTepUCTUYCCKHI TTOJIMHOM
P,(s)=s*+100s+1000

Kpi=...
Kii=...
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B IIp eI[CTaBJIeHHOﬁ MOACIN BHGKTPOMaFHHTHOﬁ qacCTk
IIpUBOJA

Gaing
in6

Integrsator(]sa \

3anansl mapameTpsl Koi=1, L=0.1, R=1

1
- L.s+R
Transfer Fcn

Haiitu mapametpsl Kpi u Kii, obecriednBaromiye pa3soMKHYTOY
cCUCTeMe

W(s)=22, &,=1000

Kpi=...
Kii=...
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Cunresupyercsa cucreMa "BXOJI-BBIXO/I" HA OCHOBE KOPHEBOI(
MeTO/1a.

-, K x(f)
‘o i
g; s"+d, s"" +..+d,
K, [|e———v.
Ks p——t

Kn_l.s"‘“' S e ——

Kak nmoka3zaHo Ha pucyHKe, 3a1aHbI KO3(PPUITHEHTHI TIOJTUHOM:
pa3soMKHyTOU cucteMsl d; u ko3 durnuent ycuienus K:

n=4

d3= 10

d2=50

d;=300

d0=25

K=100

Kakoii BbIOOp KO3pPULIHMEHTOB 0OpaTHOM CBS3H  IIC
npou3BoAHEIM K; 00ecrieunT xenaeMblil XapaKTepUCTUIEeCKHE
IIOJIMHOM 3aMKHYTOU CUCTEMBbI

P.(s)=s*+20s’+150s*+ 500s+ 625 ?

K0=. -

K 1=,

K2=. -

K3=. ..

Ne 10 ITpuBog 3BeHa poboTa UMeeT B COCTaBe peyKTop C nepefatouHsiM urcsaoMm ip=100. KI1JJ pesykropa 25%. MakcuMasibHbIH MOMEHT Harpy3ku 3seHa M:
H*Mm. [Tog06upaeTcst ABUraresb C 4acTotoi 06opotoB n=6000 06/MuH.

Kakast MOIIJHOCTb JIBUTaTessl JOJDKHA ObITh BbIOpaHa (OTBET OKPYIVIUTH IO 11100 UKCa)?

P>...
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