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PABOYAS ITPOI'PAMMA JNCHUITVINHBI
TEOPUSA ABTOMATHUUYECKOI'O YITPABJIEHUA ABTOHOMHBIX MTH®OPMAIIMOHHBIX 1 YITPAB/IAIOIINX CUCTEM

Paspesbl padouell nporpaMMsl

1. JEJIM OCBOEHUA JVCLATIIIMHBI

2. MECTO IMCHUITJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COJEPKAHUE OVCHUITJTMHBL

4. ®OPMBI KOHTPOJIA OCBOEHUA JNCLIATIIINHBI

5. YYEBHO-METOUYECKOE 1 MTH®OPMAILIMOHHOE OBECIIEUEHUE JUCHHAITIVHBI
6. MATEPAJIBHO-TEXHMYECKOE OBECIIEUEHUE JVUCHAIIIVMHBI

ITpunoxeHus K padoueii mporpaMme AMCLUILIHHBI
o Tlpunokenue 1. AHHOTALKsE paboyeit porpaMmbl

o IIpunoxxenue 2. TexHosmoruu u popmsl 0OyueHUs
o TIpunoxxenuve 3. ®OH/bI OLEHOUHBIX CPE/ICTB



1. IE/IM OCBOEHUSA INCIIAIT/INMHBI

Lle/bro 0CBOEHUS JUCLIUIIINHBI SB/IsIeTCs: GOPMUPOBAHYE C/IEAYIOIIX KOMITETEHLUIL:

OIIK-3 — criocobHOCTb UCIO/B30BaTh QyH/jaMeHTaIbHbIe 3HaHHMs /17151 pellieHust 6a30BbIX 3a/lau YIIPAB/IeHUs] B TEXHUUECKHUX CUCTEMAXx C LIeJTbIO
COBEPIIEHCTBOBAHUS B MPO(eCCHOHANTBHOM esaTeTbHOCTH

OIIK-4 — criocoOHOCTb OCYIIECTBATH OL|eHKY (G QeKTUBHOCTH CUCTEM YIpaB/eHUs1, pa3pab0TaHHBIX Ha OCHOBE MaTeMaTHueCKUX MeTOJ0B
OIIK-7 — croco6HOCTh TPOM3BOAUTH HEOOXOAUMbIE PACUEThl OTAEMbHBIX OJIOKOB M YCTPOMCTB CHUCTEM KOHTPOJS, aBTOMAaTH3aldH |
yIipaB/ieHusi, BbIOUpPATh CTaHJAPTHbIE CPEACTBA ABTOMATHKH, M3MEDUTENIBHOM M BBIUMC/IUTENBHON TEXHUKHM TPU TPOEKTUPOBAHUU CHCTEM
ABTOMATH3AL[MH U YIIPAB/IEHUSI

DOpMHUPOBaHHMIO KOMITETEHLIUH CITY>KUT JOCTIKEHHE CIe/YIOIUX pe3y/IbTaToB 00pa30BaHus:
OIIK-3

3HAHUS:

TEeOPUH JINHEHHBIX HeIIPePHIBHBIX CHCTEM KaK OCHOBBI TEOPHUH aBTOMATHUECKOTO YIIPAB/IeHUS;

MaTeMaTHUeCKOro arrapara, COCTaBJ/ISIOLero OCHOBY TeOPHH YIIPaBJIeHNUs;

COBPEMEHHOTO CIeKTpa 3a/ja4, MpPUHLMIIOB MOCTPOEHHs M MaTeMaTHueCKUX MOZesiell CHCTeM YIpaB/eHHs C YY4eToM CIeLU(pUKH
npoeccHoHaIbHOM 06/1aCTH;;

YMeHus:

MIPUMEHSITh OOIIIHe IPUHLUIIBI OPraHU3aLMK aBTOMATUUECKUX CHCTEM;;

HABbIKU:

MpUMeHeHHsl MeTO/IOB aHa/li3a CUCTEM aBTOMAaTHUYeCKOro YIpaB/eHUs, CHHTe3a 3aKOHOB YIIPAB/IeHHUs] U KOPPEKTUPYIOLIMX YCTPOKCTB;.
OIIK-4

3HAHUA:

3HaYeHHs1 MHPOPMALIMOHHBIX TeXHOJIOTHI B CUCTEMAX yTIpaBJ/IeHus;

CUCTEMHOTO TOAX0/A K MOCTPOEHUIO aBTOMATHUYeCKUX CHUCTEM;;

YMeHusi:

CTPOUTDb U MCIIO/IB30BaTh OCHOBHBIE BUZBI MaTeMaTHUeCKUX MoZesnel CUCTeM M (OPMBI UX MpeJCTaB/eHus: CTPYKTYPHO-JHHAMUYeCKHe
CXeMbl, Nepe/iaTouHble GYHKLIUU U [IP.;;

HABbIKU:

MPUMeHeHHs1 METOJJOB aHa/li3a CCTeM aBTOMaTHUeCKOro YIpaB/ieHu s, CHHTe3a 3aKOHOB YIIPaBJIeHUs] U KOPPEKTUPYIOLUX YCTPOKCTB;.
OIIK-7

3HAHUA:

B/Ia[IeTh METOIAMH MCC/IE0BAHHS YCTOMUMBOCTH ¥ KAUeCTBa CHCTEM;

METO/IOB M PaCueTHBIX CXeM aHa/Ii3a U CHUHTe3a CUCTeM aBTOMAaTHYeCKOro YIIpaBIeHus;

MIPUHLUIIOB, METOZIOB U CPeJCTB K/IaCCUYeCKOM M COBPEMEHHOMW TeOPUM YIIPaB/IeHHS;

MPUHLUIIOB, MaTeMaTHUeCKHUX CXeM, CPE/ICTB OIMCAHUS JIEMEHTOB M CUCTEM YIIPAB/IEHHS;;

YMeHus:

OTpe/ieNiiTh OCHOBHBIE XapaKTePHCTHUKY CUCTEM YIIpaB/IeHHs: BpeMeHHbIe, YaCTOTHEIE, JTorapu(MUUecKre YaCTOTHBIE;;

HABbIKU:

MOCTPOEHHs MaTeMaTHYeCKUX MogieJieli CCTeM aBTOMaTHUeCKOTO YIIpPaB/IeHHs;.

4 22031



2. MECTO JUCIIUIVINHBI B CITPYKTYPE OOII BO

Huctuniimia TEOPUSI ABTOMATHUYECKOI'O YITPAB/IEHAA ABTOHOMHBIX UHO®OPMAIIMOHHBIX U

YITPAB/IAFOIIINX CUCTEM siBrsieTcsi AUCLUMIUIMHON 00513aTe/IbHOM yacTu 0/10Ka 1 mporpaMmbl MOArOTOBKY 10 HaripasieHuto 27.03.04
YnpaeneHue 8 mexHUUecKux Cucmemax.

CogiepkaHye AMCLMIUIMHBI SABIAeTCS JIOTMUeCKMM MpoAo/KeHMeM aucimmnd: BPEMEHHBIE YCTPOHMCTBA, BBICIHAS

MATEMATHUKA, JIEKTPOTEXHUKA W 3JIEKTPOHHUKA, IIMOPOBU3AILINSA BhICOKOTEXHO/IOTMYHBIX OTPACJIEN
INPOMBINIVIEHHOCTH, ®OU3NYECKHUE OCHOBblI MHMKPOJJIEKTPOHUMKH, BBEJEHUE B CIIEIUAJIbBHOCTD,
PAIMODPU3NKA, TEOPETUYECKHE OCHOBBI PAJMOTEXHUKH, CXEMOTEXHUYECKOE ITPOEKTHMPOBAHUE
YIEKTPOHHBIX U MUKPOJJIEKTPOHHBIX YCTPOMCTB.

TTpesBapUTe/IbHBIE KOMITETEHLIUH, C(OPMUPOBaHHBIE Y 00yUaIOLIerocs 40 Havasa U3yueHust JUCLIUIINHBL:

OIIK-1 — CriocobeH aHa/nM3UpOBaTh 3afaur npogeCcCOHAIBLHON eATebHOCTH Ha OCHOBE TI0JIOXKEHHI, 3aKOHOB U MEeTOZ0B B 00/1aCTH
eCTeCTBEeHHBIX HayK Y MaTeMaTHUKH

OIIK-10 — CriocobeH pa3pabarbiBarh (Ha OCHOBE JAEMCTBYIOIIMX CTaHZAPTOB) TEXHUUECKYIO JOKYMEHTALMIO (B TOM UKC/IE B 3/IEKTPOHHOM
BU[IE) /IS PErIaMEHTHOTO 06C/Ty)KUBAHUSI CUCTEM U CPeJICTB KOHTPOJIsI, aBTOMAaTH3alliK 1 YIIPaB/IeHUs

OIIK-11 — CriocobeH noHUMATh NPUHLMITBL pAO0THI COBPEMEHHBIX MHPOPMALJMOHHBIX TEXHOJIOTHUH ¥ UCIIO/Ib30BaTh UX [IjIsl peLeHus
3a71au 1poeCCHOHABHON JeATeIbHOCTH

OIIK-2 — CniocobeH ¢opMy/upoBath 3aiauu pogeCCHOHATBHOM /1eSITe/TbHOCTH Ha OCHOBE 3HAHWH, MPO(MUIBHBIX pa3fesioB
MareMaTHUeCKHX ¥ eCTeCTBeHHOHAYYHbIX AUCLMIUVIMH (Mozyeii)

OIIK-3 — CriocobeH KCII0/Ib30BaTh (hyH/jaMeHTalbHbIe 3HAaHUS /11 pellleHust 6a30BbIX 3a/lau yIIpaB/IeHHUs B TEXHUYECKHX CHCTeMax C
L|eJIbI0 COBEPLIEHCTBOBAHUS B IPO(eCcCHOHAIBHOM JiesTeTbHOCTU

OIIK-5 — CriocobeH pelaTh 3a7iauy pa3BUTHsI HAYKH, TEXHUKH U TEXHOJIOTHHY B 00/IaCTH yTIpaB/IeHUs] B TEXHUYECKUX CHCTeMax C yUeToM
HOPMaTHBHO-TIPABOBOTO PETY/IMPOBaHUs B Chepe UHTE/IEKTYalbHONH COOCTBEHHOCTH

OIIK-7 — Crioco6eH MpOM3BOAUTL HEOOXOAUMbIE PACUETHI OTAE/IBHBIX 6JIOKOB U YCTPOMCTB CUCTEM KOHTPOJIsl, aBTOMAaTH3aLluu U
yTipaB/ieHus], BbIOMpaTh CTaHjapTHbIE CPeJICTBA aBTOMAaTHKH, U3MepUTeIbHOM U BEIYUC/IUTE/IbHON TeXHUKU MPU MPOeKTHPOBaHUU CUCTEM
aBTOMAaTH3aLMU U yTIpaB/IeHuUst

ITK-94 — cniocobeH K ynpasienuto nHGopMaLyeld U JaHHBIMU, TOUCKY UCTOUHUKOB MH(OPMaLIMK U JaHHBIX, BOCIIPUSITHIO, aHA/IU3Y,
3alIOMUHAHHIO U Mepejjaue MHPOPMaLUK C UCI0/Ib30BaHUEM LIU(POBBIX CPEJCTB, a TAKXKe C MOMOLLbIO a/IT0PUTMOB 11pu paboTe ¢
TOJIy4eHHbIMU U3 Pa3/IMYHbIX HCTOYHUKOB IaHHBIMH C L1eJ1b0 3((eKTHBHOTO HUCI0/Ib30BaHUs I10TyYeHHOH HH(POPMALUH A1 PeleHus
3azau

TICK-1.1 — CriocobeH pa3pabarbIBaTh 1 HCC/Ie/|0BaTh 3/1eKTPOMeXaHUUeCKe 1 37IeKTPOHHbIE aBTOHOMHBIE CHCTEeMBbI YIIPaB/IeH s
JlefiCTBHeM BBICOKOIMHAMHIYHBIX 0OBEKTOB B YC/IOBHSIX ITOBBIIIEHHBIX BHEIIHHUX BO3€HCTBUN

TICK-1.3 — CriocobeH pa3pabaTbiBaTh HH)OPMALMOHHO-U3MePHTe/IbHbIe KOMIIOHEHTHI aBTOHOMHBIX MH(OPMAL[IOHHBIX 1 YTIPABJISIOIIX
cucTeM

YK-6 — CriocobeH yrpaB/siTh CBOUM BpeMeHeM, BLICTPAUBaTh U PeasiM30BbIBaTh TPAEKTOPUIO CaMOPA3BUTHs HAa OCHOBE MPUHLIUIIOB
06pa3oBaHysl B TeueHHe BCel )KU3HU



3. CTPYKTYPA 1 COJEPXAHUE NTUCIUII/IMHBI

OO01mast TPy/j0eMKOCTb AUCLIUMIUIMHEI COCTaBsieT 6 3.e., 216 u.

3.1. Copeprkanue (AMJAKTHKA) AUCHUILIHHBI

KYPC

CEMECTP

HauMeHoBaHHe pa3/ie/ioB U JHIaKTHUeCKUX eMHHIL|

AyauTopHBIe 3aHATHS
B KOHTAKTHO#i (opme

®opmupyemas
KoMmmnereHuus, %

BCEI'o

3aHATHA
CamocTosTebHasA

BCEI'o
JIeKuun
JlaGoparopHbIii
TPAaKTHKYM
TIpakTHyeckue
paboTa cTyaeHTOB

OIIK-3
OIIK-4

OIIK-7

Pasjen 1. OcHOBHBIE NOHATHA TeOPHH ynpas/eHus. 1.1 IToustus
aBTOMaTHYeCKOTo 1 aBTOMAaTH3MPOBAHHOTO yrpaB/iennst. [Ipumepbl 06HeKTOB 1
cricteM ynpasienusi. ObLijasi CTPyKTypa CHCTeMbl yrpas/eHyst. 1.2

Ta/TbHbIe v Knacc cHcTeM YT
(CY). 1.3 OGLast XapaKTepyCTHKa 3a/la4 aHa/IW3a U CUHTe3a CHCTeM YII

Paspen 2. Maremarnueckne Moje/in 0GbeKTOB M CHCTeM ynpaBienust. ®opmbl
npejcTaBaeHus Mopeneii. 2.1 ToxsTie KOTO 3BeHa. 3aLus,
ypaBHeHHe U TepeJarodHasi GyHKLKs JUHAMIUUeCKOro 3eHa. 2.2 Tlousitie
CTPYKTYPHO-/IMHaMHYeCKO# CXeMbl cHcTeMbl. TTocTpoeHne 1 npeobpasopanie
CTPYKTYpHBIX cxeM. 2.3 Ilepegarounbie GpyHKLmM chcTemsl. 2.4 O6iipe

i depenIiabHbIe yPaBHEHHs CHCTeM M MX CBsi3b C Tepe/laTOuHBIMU (yHKLMSIMH.
2.5 Moge/u CUCTeM B IPOCTPAHCTBE COCTOsIHMIA: hopma Koluu, BeKTOpHO-
MaTpruHasi opma. 2.6 MojielpoBaH#e IMHAMHYeCKUX ccTeM B cpezie MatLab
umu Scilab/Scicos.

PaZ}]E}I 3. BPEMEHHblE H YaCTOTHbIE XapPAaKTePHCTHKH JHHAMHYECKHX 3B€HbEB
H cucrem. .1 TTepexojjHasi XapaKTepPUCTHKA, CriocoGbl ee TosyyeHus. 3.2 OYHKIus
Beca, Criocobbl ee mosyuenust. YpaBHeHne cBepTky. 3.3 YacToTHbIe
XapaKTePHCTHKH. AMIUIHTYHO-a30Basi XapakTepucTHKa. 3.4 Jlorapudmuyeckie
'UaCTOTHbIE XapaKTePUCTHUKH, TIPABU/IA MOCTPOECHUSA. AcHUMNTOTHUECKAst
norapuMHYeCKas aMIUTMTY/IHO-YaCTOTHasi XapakTepicThKa. 3.5 THrosbie
JAWHAMHUYECKHE 3BeHbSH, KIIBCCHq]HKaL‘Hﬂ, XapakTepUCTHKHU 1 cBoiicTBa. 3.6

M 0-hazoBbie U 0-(ha30BbIe 3BEHDS, 3BEHbS YHCTOIO
3anas/bIBaHus.

Paspen 4. Ycroi Th CT: cucrem. 4.1 [NousTust
CBOBOJHOIO U BBIHYK/IHHOTO MPOLIECCOB B CHCTeMe yrpas/enus. [TousTue
YCTOMUMBOCTH CUCTEMBI. ACHMITOTHYECKast yCTOHYMBOCTb. 4.2 CBsi3b
YCTOHUMBOCTH C KOPHSMHU XapaKTePUCTHYECKOrO MOJIMHOMA CHCTEMBL.
Heobxoanmoe ycosue ycroitunBocTi. 4.3 Kputepuii ycroitunBocti I'ypsuua.
ABGCO/IIOTHAsI U yCJIOBHAsE yCTOWUYMBOCTD JIMHEIHBIX cucTeM. 4.4 Kpurepuit
ycToitunBocTH Muxaiinoea. 4.5 Kpurepwuii yctoitunBocti Haiiksucra.
TIpuMeHeHue aMITUTY/HO-(a30Boil 1 T0rapuMUUECKUX YaCTOTHBIX
xapakrepucTik. OGo6mjenne kputepyst HallkBHCTa Ha CHCTEMbI HEHTPaTbHO
YCTOIUMBbIE B Pa3OMKHYTOM COCTOSIHMM. 4.6 3arackl yCTOHUMBOCTH 110 aMILIUTY/ie
1 110 (pase 1 crocobsl Mx onpegenenus. 4.7 [loctpoenre o6acTeil yCTOHUNBOCTH B
TMI0CKOCTH /ByX rapameTpos. ITonsTHe 0 D-pasbueHnn.

20 12 8 0 4 8 10 10

Paspen 5. Metopab! aHau3a 7l CHCTeM ynp 5.1 Ouenka
KauecTBa CHCTeMBI [0 BpeMEHHBIM XapaKTepHCTHKaM. 5.2 OlieHKa KauecTsa 1o
KOPHSIM XapaKTepUCTUUYeCKOro No/IMHOMa 3aMKHYTOM cucteMbl. 5.3 OLeHka
KauecTBa CHCTEMBI 110 YaCTOTHBIM XapakTepicTHKaMm. IToka3aresns
koseGarebHOCTH. OLieHKa TOYHOCTH [PH FapMOHMUYECKUX BO3/eiCTBUsIX. 5.4
Ouerika TouHoCTH CY NpH CTerNeHHbIX Bo3jeHcTBHsAX. TIOHATHS acTaTH3Ma i
TI0psi/iKa acTaT|3Ma, CTPYKTYPHbIe NPU3HAKK acTaTU3Ma CUCTEeMbI.

THOCTB CHCTEM YTI] K ThI OIIMGOK. 5.5
'UyBCTBUTE/ILHOCTb CHCTEM yripas/ienust. IIocTpoeHre Mojiesieii UyBCTBUTE/IbHOCTH.
OlleHKa YyBCTBUTE/ILHOCTH TOKa3aTeiel KauecTBa K 3HaueHHsM rapamMeTpoB
CHUCTeM U BHELUHUX BO3/eHCTBHA.

22 14 6 4 4 8 10 10

Paspen 6. MeToap! cuHTe3a cucTeM ynpassienus. 6.1 [TonsaTue 3akoHa
yrpa/iernsi. OCHOBHbIE BI/IbI 3aKOHOB YIIPaB/IeHHsl U HX CBOHCTBA. 6.2 MeTozibl
0! TouHoctu CY. k perynuposanue. 6.3 TToctaHoBka

3ajjaun cuHTe3a CY. O630p MeToz0B cHTe3a. 6.4 OCHOBHbIE 3Tarlbl CHHTE3a
KOPPEKTHPYIOLLIEr0 YCTPOMCTBA 10 JI0rapu(MUUECKHUM YaCTOTHBIM
XapaKTepPHCTHKaM.

33 23 6 13 4 10 10 10

Bcero 3a 7 cemecTp

108 68 34 17 17 40 55 55

55

Paspen 7. Teopusi JMCKPETHBIX cHCTeM ynpasienus. 7.1 OcobeHHOCTH
LMPOBBIX M UCKPETHBIX CHCTEM yripaB/ieHys. KBaHToBaHHe curiasna. Mogens
HUMITY/IbCHOIO 3/1eMEeHTa. HPMMGHQHME MaTemaTH4yecKoro arnrapara peleryarbix
(yHKLWiA M Pa3HOCTHBIX YPaBHEHHH J/1s OIHCAHMS MPOLIECCOB B IMCKPETHBIX
cucremax. 7.2 JluckperHoe npeoGpasoBate Jlariaca. Z-npeoGpa3oBaHiie U ero
OCHOBHBIE CBOFCTBa. [ICKpeTHas nepeaTounas dyHKius. 7.3 [IHCKpeTHbIe
repejjaTouHbie GYHKLUH HErPePLIBHOM YaCTH CHCTeMbI C SKCTPAIONATOPaMK
HY/IeBOTO M MepPBOro Mopsijjka. 7.4 YacToTHbIe XapaKTepHCTHKH NCKPeTHBIX CY.
TIpuGKeHHast METOAMKA OCTPOEHHS! IICEBJOYACTOTHBIX XapAKTePUCTHK. 7.5
AHa/M3 yCTOHUMBOCTH M KauecTBa JUCKPeTHbIX chcteM. OljeHKa 3anaca
YCTOHUMBOCTH. PacyeT ycTaHOBUBLLIMXCs OKGOK. 7.6 TIoCTaHOBKA 3a/jaui CHHTe3a
1poBbIX crcTeM. KOPpeKIiHs ¢ MOMOL{bio [{MPOBOro KOPPeKTHPYIOLIero
ycTpoiicTsa. 7.7 CHHTe3 U HCC/Ie/l0BaHKe KaueCTBa Ln()POBOIA CHCTeMbI B cpe/ie
MatLab uu Scilab/Scicos.

50 24 12 0 12 26 15 15

Pa3jen 8. AHa/Iu3 NPOLECCOB B He/IMHEIHBIX cucTemax. 8.1 Kiaccudukarms
He/MHeHoCTeil. 8.2 OCOGeHHOCTH MPOLIECCOB B HEJIMHEHHBIX CHCTEMAX. 33/jauu 1
METO/IbI TEOPHH He/THHeIHBIX cHCTeM. 8.3 PacyeT MpoleccoB B HeTMHEHHBIX
CUCTeMax. METU/Z[ TIpUIAaCOBbIBAHUS.

Paspen 9. YacToTHBIE METOABI aHA/TM3a HeIMHEHHbIX chcreM. 9.1 Metog
TrapMOHHYECKOii TMHeapH3aL{ui: OCHOBHbIE TIO/IOKEHHS, CrIOCO6bI BBIYMC/IEH s
K09 (HUIIEHTOB rapMOHMYeCKOH 3arun. 9.2 Y] rap! KOro
6GanaHca. 9.3 AsreGpanyeckuii crioco6 orpe/iesieHHsi TapaMeTpoB MepHOANYeCKHX
PEXXIMOB M UCC/IE0BAHHUsI MX YCTOMUMBOCTH. 9.4 UaCTOTHBI Criocob onpesesneHus
TlapaMeTpOB TePHO/IMUECKHX PeKHUMOB U MCCTIe/IOBaHMS X YCTOHUMBOCTH. 9.5
TMousiTre abCOMOTHOM YCTORYMBOCTH He/IMHEHHOM crucTembl. Kpurepuit
abcomoTHoii ycroitunocTy B.M. TTonosa. 9.6 VccriesioBayie aBTokoe6aHmii n
abcomoTHOI ycToitunBocTr B cpege MatLab wm Scilab/Scicos.

40 18 8 0 10 22 10 10

Paspen 10. Pacuer cyyaiiHBIX MPOLECCOB B CHCTeMax ynpasiaenus. 10.1
TIoHsITHE M OCHOBHBIE (POPMbI OIIUCAHUS! HETPEPHLIBHOTO C/Iy4aiiHOro MpoLecca.
10.2 CrieKTpasibHBII MeTOZ pacyeTa yCTaHOBHBIIETOCs CIy4aiHOTo mporiecca B
JIMHEIHOl cTaLoHapHoM cucTeMe. 10.3 CratucTiyeckas TMHeapH3aLust

HOIA CTal i cucTembl.

Bcero 3a 8 cemecTp

108 52 26 0 26 56 45 45

45

Bcero no gucuuninHe

216 120 60 17 43 96 100 100

100

3.2. AyAMTOPHBIH MPAKTHKYM

Ne
n/n

HOMEp U HaUMeHOBaHHe pa3jesia

JAUCHMILTHHBI

Tema NPpAaKTHYEeCKOr'o 3aHATHA

Oonem,

aya.
YacoB

Paspen 2. MaremaThuecKkre MOZeIu
00BEKTOB 1 CHCTEM YTIPaBJIEHHMSI.
@DopMeI IpeiCTaBIeHNs] MOZIeNeH.

Cocrap/ieHre ypaBHeHHH U MepefaTouHbIX AUHaMUYeCKUX 3BeHbeB. Pa3bop /3 Ne 1.

ITpeo6pa3oBaHue CTPYKTYPHBIX cxeM. [lepeaTouHble yHKIMH Pa30MKHYThIX,
3aMKHYTBIX ¥ 3aMKHYTBIX TI0 olrbke cucteM. Pa3oop z/3 Ne 2. TTpuém f/3 Ne 1.

Alw| N |

Pasznen 3. BpeMeHHbIe 1 4aCTOTHbIE
XapaKTePUCTUKKU JUHAMUUECKUX

IMosyueHe BpeMeHHBIX XapaKTePUCTUK JUHAMUYECKUX 3BeHbeB. Pa3bop f/3 Ne 1.

6

TMosTy4yeHe YaCTOTHBIX XapaKTePUCTHUK 3BeHbeB. II0cTpoeHue aMIIUTyHO-(a30BoM
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3BEHLEB U CUCTEM. xapakTepuctuku. Paz6op n/3 Ne 1.
5 JlorapudmMuyeckye 4aCTOTHbIE XapakTepucTHKU. [TocTpoeHue acumnroTrueckux JIAX. 1
Paz6op 4/3 Ne 1.
6 [Pasgen 4. YCTOMUMBOCTL MUHENHBIX — |AHaIN3 YCTOWUMBOCTH anrebpanveckuMu Metofamu. Pazbop a/3 Ne 2. TIpuém a/3 Ne 1. 2
7  |CTaLlMOHAPHBIX CHCTEM. AHanm3 yCTOHYHMBOCTH YaCTOTHBIMU MeToziamMu. Pa36op z/3 Ne 2. TIpuém 2 z/3 Ne 1. 2
8 OlieHKa KauecTBa CHCTeM [0 KOPHSIM XapaKTepHUCTHUUeCKOro T0JIMHOMAa U Ha 0CHOBe 1
. WCTI0/Ib30BaHUA BPeMeHHBIX XapaKTepUCThK. I1puém f/3 Ne 1, 2.
Pasgen 5. MeTtopl aHa/iv3a JIMHEWHBIX
OlleHKa KauecTBa CUCTeM Ha OCHOBE MCIO0/Ib30BaHUsI YaCTOTHBIX XapaKTePUCTUK.
9  |cucTeMm ynpasieHUs. - 2
IIpuém n/3 Ne 1, 2.
10 PacueT yCTaHOBHBILMXCS OIIMOOK. 1
[lapameTpuyecKuii CHHTe3 JIMHEHHbIX cucTeM. PacueT rociesjoBare/ibHOrO
11 |Pasgen 6. MeToapl CHHTE3a CUCTeM  [KOPPEKTUPYIOLLEro 3BeHa M aHa/IU3 ero B/IMsHYUS Ha CUCTeMy (YCTOMUMBOCTY U KavyecTBa| 3
YTpaBJIEHHUS. CKOPPEeKTHPOBaHHOM crcteMsl). Pazbop 4/3 Ne 3. TIpuém a/3 Ne 1, 2.
12 TIpuém a/3 Ne 1 - 3. 1
Bcero 3a 7 cemecTp 17
13 IIpuém 1/3 Ne 1 m /3 Ne 2. 3
14 Pacuert IpoLjeccoB B AUCKPeTHbIX cucTeMax. Pasbop z/3 Ne 1. 4
Paspen 7. Teopust AUCKPETHBIX CUCTEM — —
15 yTIpaB/eHHs AHani3 yCTOMYMBOCTH M KauecTBa JUCKPeTHOM cucteMbl. Pazbop z/3 Nel. 3
16 [TapameTprUeCcKHi CHHTe3 JUCKPETHBIX CHCTeM (TT000p KOPPEeKTHUPYIOLIero 2
YCTPOMCTBA U ero aHanu3). Pa3dop /3 Ne 2. TTpuém /3 Ne 1.
Pasgen 8. Anamms nporeccos B .
17 o PacueT nporieccoB B HeJIMHEMHbIX CUCTEMaX METOZ,0M IPUITACOBbIBAHUS. 2
HeJIMHelHBIX CUCTeMax.
18 Pacuet rapamMeTpoB aBToko/1e6aHNi U aHa/IN3 UX YCTOMUUBOCTH anrebpanueCcKiM 3
criocobom. Pa3bop z/3 Ne 3.
19 Pasgen 9. YacToTHEIe MeTOABI aHa/M3a |PacyeT napameTpoB aBTOKOIe6aHU 1 aHA/IN3 UX YCTOHUMBOCTY YaCTOTHBIM CIIOCOOOM. 3
HeJTMHeWHBIX CHUCTEM. Pa3zbop /3 Ne 3.
20 Amasni3 abCOMOTHON YCTOWUYHMBOCTH HeJTMHEHHBIX cicTeM. Pa36op a/3 Ned. 2
21 TIpuém a/3 Ne 3 1 1/3 Ne 4. 2
2 Paszen 10. PacueT cityvaitHbIx PacyeT ycTaHOBUBILErocst C/IydalHOro rnporiecca B HeJIMHeMHOH CTaljioHapHOH 2
MPOLIeCCOB B CHCTeMax yIpaB/IeHHus. |CHCTeMe.
Bcero 3a 8 cemecTp 26
3.3. J/TabopaTopHbIii MPAKTHKYM
Ne Homep u HauMeHOBaHuUe pa3sjesia O0bem, ayp,.
Tema 1ab0paTopHOro NpakTHKyMa
n/n AVCLIUTI/IMHBI 4acoB
Paszen 5. MeTobl aHa/M3a TMHEeHHBIX o ,
1 . A JI/p Ne 1 "Omnpegenenue nokasaresneid kauectsa CAY". 3ammra i/p Ne 1. 4
CUCTeM yTIpaB/IeHusl.
2 JI/p Ne 2 "CuHTe3 cucTeM yripaBieHus (MCCIel0BaHNe BINSHUS 4
Paspen 6. MeTozpl CUHTE3a CUCTEM KoppeKTHpyforero 3seHa Ha CAY). 3arrura ji/p Ne 2.
3 yIpaB/ieHHUs. JI/p Ne 3 "MccnepoBanye 0CHOBHBIX METO/0B MOBbIIeHUs TOUHOCTH CAY™". 9
3arura si/p Ne 3.
Bcero 3a 7 cemecTp 17
Bcero 3a 8 cemecTp 0
3.4. CamocrosiTenbHast padora cryaerta (CPC)
Ne | Homep 1 HauMeHOBaHHe pasjena O0nem,
CopepxaHue yueGHOro 3afiaHUA
n/n JMCL{UII/IMHBI 4acos
1 BoinonHenue fomarisero 3agadust Ne 1. 2
Paznen 2. Marematrnyeckue Mozienu
2 BrinonHenyve fgomarHero 3aganus Ne 2. 2
0OBEKTOB 1 CHCTEM YTIPaBJIeHMsI. —
3 |®opMmbl npecTaBneHust Mozieseli. I3yueHnie npeyCMOTPeHHBIX TPOrpaMMON JUJaKTUYeCKUX eIMHUL] TI0 peKOMeH/yeMOM 2
JuTepaType
4 Pazgen 3. BpemeHHble 1 yacTOTHbIe |VI3y4yeHue Npe/lyCMOTPEeHHBIX TPOrpaMMOil AUJAKTUYeCKUX eJUHUL] [0 PeKOMEH/[yeMOM 2
XapaKTepPUCTUKU IMHAMUYe CKUX JTTepaType.
5 [3BEHBEB U CHCTEM. BrinosiHenne gomatuHero 3aganHust Ne 1. 6
6 . . BoinonHenue fomarisero 3agaHust Ne 2. 6
Paszgen 4. YCTOMUMBOCTb TMHEHMHBIX T —
7 |craumonapusix cuctem. 3y4deHHe MpeJyCMOTPeHHBIX IPOrpaMMoi JulakKTUUeCKUX eZIMHUL] TI0 peKOMeH/lyeMOM 2
JuTeparype.
V3yueHure npeyCMOTPEHHBIX MPOrpaMMOM JUAKTHUeCKUX eIMHHUL] [0 peKOMeH/lyeMOoH
8  |Pa3gen 5. MeTogp! aHaIM3a Y peay P porp " AHA AMHIL TIO D Ay"
< JUTepaType [yis MoAroToBKH K JI/p Ne 1 "OnpefienieHne nokasaresneil kauectsa CAY".
JIMHENHBIX CUCTeM yIpaB/leHUs. —
9 BrinosHenue /3 Ne 1 - 2 nogroroBka ot4érta no ji/p Ne 1. 3
10 BrinosHenue gomatuHero 3aganust Ne 3. 2
VI3yueHue rpelyCMOTPEHHBIX IPOrPaMMOM IU/JaKTHUEeCKUX eJUHUL] 10 PeKOMeH/lyeMOoi
11 JuTepaType [isl IOArOTOBKH K JI/p Ne 2 "CHHTe3 cucTeM yripas/ieHus (MccaefoBaHye 3
Pasnen 6. MeTozipl CHHTe3a CUCTEM patype A A p ynpas ( A
yTipaBeHus B/IMSTHUSL KOppeKTHpyollero 3seHa Ha CAY). [Togroroeka otuéra no Jji/p Ne 2.
' V13yueHue rpe/lyCMOTPEeHHBIX IPOrPaMMOM IUJaKTHUEeCKUX eJUHUL] 10 PeKOMeH/yeMOoi
12 JuTepaType /15 oAroToBKY K JI/p Ne 3 "ViccnefoBaHre OCHOBHBIX METOZOB MOBBILLIEHHUS 5
touHocTtu CAY". Tloaroroska otuéra 1o ji/p Ne 3.
Bcero 3a 7 cemecTp 40
13 V3yueHure npesyCMOTPEHHBIX MPOrpaMMOM JUJAKTHUeCKUX eMHUL] IT0 peKOMeH/yeMOoM 4
Paspgen 7. Teopus AUCKPeTHBIX JuTepaType.
14 |cucTem ynpasieHusI. Beimosnnenve gomamsero 3aganus Ne 1. 14
15 BrinosHenne gomatnHero 3aganust Ne 2. 8
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16 |Pasgen 8. AHanu3 NpoL|ECCOB B VI3yueHue rpeflyCMOTPEHHBIX IPOrPaMMOM AWJAKTHUeCKHX eJUHUL] 10 peKOMeH/[yeMOM 2
HeJMHeHBIX CHCTeMax. JuTeparype.
17 BoinosnHenue fomatiHero 3agasdust Ne 3. 9
18 |Pa3gmen 9. YacToTHBIE METO/bI BrinonHenuve fomariHero 3aganus Ne 4. 9
19 aHa/IN3a HENMHENHBIX CHCTEM. V3yueHue rpeslyCMOTPeHHBIX IPOTPaMMOM WJAKTUUeCKHX eJUHHUL] 10 peKOMEeH/[yeMOM 4
nUTeparype.
20 Paszen 10. PacueT ciyvaitHbIx V13yueHre IpeyCMOTPEHHBIX ITPOTPaMM O U IUAAKTHUECKUX eJJHUL] TT0 PEKOMeHZyeMOM 6
TIPOL{ECCOB B CUCTEMax yIpaB/eHusl. [IuTeparype.
Bcero 3a 8 cemecTp 56
4. ®OPMbI KOHTPOJIA OCBOEHUA JNCHUILV/INHbI
CEMECTP HEJE/IN CEMECTPA
112/ 3 (4|56 |71(8 9 10 11 12 13 14 (15| 16 17
7 a3 ap | a3 | | JIp| Op 13, JIP JIP ap Bomp. 3xk3, Tect
8 3 43| ap A3 | 4P| 43 Tecr, Bonp. 3ay, 3au.

YcsioBHbIE 0603HAUEHHST:

[P — nuarHoctuueckas pabora;
[13 — momaliuHee 3a/aHue;

Bormp. 3K3 — BOIPOCHI K 9K3aMeHy;
Tect — TecT;

JIP — nabopatopHas pabora;
Borp. 3au — BonpockI K 3a4eTy;
3ay. — 3aYeT.

TeKyLHii KOHTPOJIb YCIIeBAeMOCTH CTY/IeHTOB IPOBOJUTCS B JIMCKPETHBIE BDEMEHHBIE HHTEPBAJIbl B CIEAYIOMIMX (hopMax:
[IMarHoCcThYecKast pabora;
[JOMalliHee 3a/jaHue;
BOIIPOCHI K 9K3aMeHY;
TECT;
naboparopHast pabora;
BOIIPOCHI K 3a4eTy.

ITpomerxyTouHas arrecTaliusi MPOBOJUTCS B popMax:

3K3aMeH;
3ayerT.
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5. YYUEBHO-METOJAUYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEUEHUE
JVCIATIVHBI

5.1. OcHOBHasl 1uTeparypa o AUCLUIIIMHE:

1

w N

11

12.
13.
14.
15.
16.
17.

18.

19.

20.

21
22
23
24
25

. . MeToguueckue yka3aHus K pakTUUeCKMM 3aHATUAM Mo Kypcy "Teopust aBromatnueckoro ynpasnenus”. JLBI'TY "BOEHMEX" um. [1.
®. YctuHoBa, 1989, 95 3K3.

. A. A. 1eaHoB, C. JI. TopoxoB. . YipaBieHue B TexXHHUeCKUX cucremax. M.: ®opym, 2012, 30 3k3.

. A. B. Augpuesckuii, b. P. AuzipueBckuit, A. JI. @pagkos. Hcrnons3osanue cucrems! Scilab. CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2010, 181 3k3.

. A. B. [1anTenees, A. C. boprakoBckuii. . Teopust yripaBiieHust B npuMepax U 3afadax. Mocksa: MTH®PA-M, 2016, s51. pec.

. B. I1. PoguH. . HemipephIBHBIE U AUCKPETHBIE JIMHEIHBIe CTAljIOHAapHbIe yripaBiseMble cucteMsl. CII6.BT'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2008, 166 3k3.

. B. P. AugpueBckuii, A. JI. ®pagkoB. . DJIeMeHTbI MaTeMaTUUeCKOTO MOZIeIMPOBaHUs B porpaMMHbIX cpefax MATLAB 5 u Scilab. CIT6.:
Hayka, 2001, 20 5k3.

. B. P. Augpuesckuii, B. FO. EmenbsitoB, b. ®@. KopoTkos. . Teopust yrnpasnenusi. CI16.BI'TY "BOEHMEX" um. []. ®. Yctunosa, 2001, 107
9K3.

. B. P. Augpueeckuii, B. FO. Emenbsnos, b. @. Kopotkos. Teopust yrnpaenenusi. CII6.BT'TY "BOEHMEX" um. [I. ®. YcruHoea, 2010, 169
9K3.

. B. A. Becekepckui, E. I1. TTomnos. . Teopusi cucrem aBromaruyeckoro yrpasneHusi. CI16.: ITpodeccus, 2003, 169 3k3.

. B. 0. EmenbsiHoB, A. }O. 3axapos, E. A. Kypunosa. . OcHoBbl Teopuu yrpaenenusi. CI16.5T'TY "BOEHMEX" um. [I. @. Ycrutoga, 2015,
142 5k3.

. B. 10. EmenbsiHoB, O. ®@. Yepkacos. . OcHoBbI Teopuu yripasierus. CII6.6I'TY "BOEHMEX" um. [l. ®. YcturOBa, 2016, 75 3K3.

B. 1O. JTIaBpoB, A. 3. Korbi/ioB. . YiipaBieHue B TexHuueckux cucremax. CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2007, 66 3K3.

B. MupouHuk. . Teopust aBTomaTuveckoro ynpasieHus. HenvHeliHble ¥ ontuMasbeHble cucteMsl. M.: ITutep, 2006, 19 sk3.

B. MupourHuk. . Teopust aBToMatiueckoro yripasieHus. JIuHeliHble cuctemsl. M.: ITurep, 2005, 19 3k3.

JI. Kopoboga. . Teopus aBromatrnueckoro yrpasaenus. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2011, 106 3K3.

JI. KopoboBa, B. I1. PoauH. . Teopust aBTomMatrueckoro ynpasienus. CI16.BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2008, 157 3k3.

JI. Kopoboga, B. H. Illep6a. [TpumeHeHwe npeobpa3oBanusi Jlariaca Jjisi pelieHust uikeHepHbIx 3aau. CI16.BI'TY "BOEHMEX" um.

. ®@. YcruHoBa, 2005, 214 3K3.

W. JI. Kopo6oga, B. T. [llapoBaros. . [Ipuk/iafHbie METOJbI B CTATUCTUUECKOM TUHAMUKe aBToMaTnueckux cucrem. CII6.BI'TY

"BOEHMEX" um. [I. @. YctuHoBa, 2017, 49 3k3.

W. JI. Tletpoga, B. }O. EMenbsiHOB. . AHa/IU3 U CUHTe3 JUCKPETHBIX CUCTeM aBTOMAaTHUeCKOro YIpaB/ieH sl JleTaTe/IbHbIX anmnaparoB.

CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2017, 36 3K3.

N. J1. Tletposa, B. 0. EmenbsHOB. . Teopysi aBTOMaTH4IeCKOro YIIpaB/ieH)s! AUCKPETHBIX U [U(POBBIX CUCTEM JIeTaTelbHBIX alllapaToB.

CII6.BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2016, 44 3K3.

. JI. B. TTonoHckas ; Jlenunrp. mex. uH-T. Teopus aBTomarrueckoro ynpasnenus. BI'TY "BOEHMEX" um. []. ®@. YcTuHOBa, , 74 3K3.

. JI. B. [TonoHckas ; JleHUHrp. Mex. uH-T. Teopust aBToMarryeckoro ynpasneHysi. BI'TY "BOEHMEX" nm. []. @. YcTuHOBa, , 70 3K3.

. JI. C. cakos, E. A. Kypunoga. . OcHOBbI TeopuH cucteM paguoaBromatukd. CI16.BI'TY "BOEHMEX" um. []. ®. YctuHosa, 2012, 75 k3.

. H. I1. lemeHkoB. . CTaThcTHUUecKas JMHaMUKa cucteM yrpasieHus. M.: 3g-so MI'TY um. H. 3. baymana, 2017, 35 5k3.

. 10. B. 3aramsumy, A. A. Iyrau. . Teopust i pooro ynpasnenus. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 125 3k3.

u
"
"
"
u
a

5.2. [lonosiHUTeIbHAS IUTEpaTypa M0 JUCLUIIINHE:

He TpeQyeTcs.

5.3. Ilepuoguueckuie U3aHUs:

He TpebyroTcs.

5.4. TlepeueHb pecypcoB HH(HOPMALIMOHHO-TEEKOMMYHHKALIMOHHOH ceTh "VIHTepHeT", HeOOXOAUMBIX /ISl OCBOEHHS IUCLIUIUIUHBI, 3/IEKTPOHHbIE

6ub

PO WOWOONOOUTLAE WN =

=

HOoTeuHbIe CUCTeMbI:

. https://www.scilab.org/download/scilab-2024.0.0 — Scilab 2024.0.0 | Scilab;

. https://www.scilab.org/tutorials — Tutorials | Scilab;

. http://www.emis.de/ELibM.html — The Electronic Library of Mathematics;

. http://scholar.google.ru/ — Akagemus Google;

. http://urait.ru — O6pa3oBare/ibHasi Tviatopma «HOpaiT». [/is By30B U CCy30B.;

. http:/library.voenmeh.ru — ®yHzamenTansHast 6ubmioreka BI'TY « BOEHMEX» um. [I.®. YCTHHOBa;
. http://e.lanbook.com — 3BC JlaHb;

. http://www.tnt-ebook.ru — TNT-EBOOK - 371eKTpoHHO-61b/1MOTeUHast CUCTEMA;

. http://ibooks.ru — DBC A#6yKc.py - 3T0 60/bI1I0# BEIGOp aKTyaabHOM JIUTepaTyphbl /s Ballieli 6MOMUOTEKH B 37IeKTPOHHOM BUJE;
. ttps://www.scilab.org/download/scilab-2024.0.0;

. ttp://scholar.google.ru/.

CoBpeMeHHBIe MPodecCHOHaNBHBIE 6a3bl JaHHBIX:

1
2

. https://rusneb.ru — HanpionanbHast anektpoHHast 6nbmioreka (HOB);
. https://cyberleninka.ru/ - HayuHas anekTpoHHasi 6ubnmoTeka «KnubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcTOBast /eKTpoHHas 6ubmmoTeka Poccutickoro ¢oH/a GyHIaMeHTaTbHBIX UCC/IeJOBAHUMN.

WHbopMalLIoHHbIE CTIPaBOYHbIE CUCTEMBIL:

1
2

3

. TexakcnepT — MH(bOPMaLMOHHBII IOPTa/I TEXHUUECKOTO pery/iupoBaHust: Hopmel, npaBuia, craHzapTsl PO;

. http:/library.voenmeh.rw/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b/l TOCTos cobcTBeHHOi1 reHeparuu BI'TY
"BOEHMEX" um. [l. ®. YcTHHOBa;

. http://www.consultant.ru/- KoncynsrantIlmoc- nHGOpMAaLMOHHBIHM I0pTas IPaBOBOM MH(OpMALH.

5.5. IIporpammMHoe obecrieueHue:

1

. Google Chrome;
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2. Matlab 2015a SP1;

3. 7-Zip;

4. Scilab;

5. Microsoft Office;

6. DjVuReader;

7. PTC Mathcad Prime 5.0.

5.6. VI opmarioHHbIe TEXHOJIOTUH:

B3auMogeiicTre ¢ obyuatoupmucs nocpezicteoM DVIOC Moodle BI'TY « BOEHMEX» um. [1.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUVE JUCIIUILINHBI

6.1. JIeKI{HOHHBIE 3aHATHSA:

CrieLai3upoBaHHbIe TPeOOBaHUs 110 060DPY/OBAaHUI0 OTCYTCTBYIOT; ayJUTOPHS C TOCAZA0YHBIMA MECTAMH T10 KOJIMUECTBY CTYAEHTOB;
JIOCKa.

6.2. IIpakTHUeCKHe 3aHATHA:

. ITpoekrop;

. InTepakThBHas OCKa;

. Google Chrome;

. Matlab 2015a SP1;
7-Zip;

. PTC Mathcad Prime 5.0;
. Scilab;

. Microsoft Office;

. DjVuReader.

LCENDUAWN -

6.3. JTabopaTopHbIe 3aHATHS:

. IIpoekrop;

. VluTepakTuBHas f0CKa;

. Google Chrome;

. Matlab 2015a SP1;
7-Zip;

Scilab;

. Microsoft Office;

. DjVuReader;

. PTC Mathcad Prime 5.0.

COENOUTAWN PR

6.4. IIpouee:

1. pabouee MecTO TIperiofaBaTesisi, OCHAIlEHHOEe KOMITEIOTEPOM C [IOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZIeHTOB, OCHAIlleHHble KOMITBIOTEPAaMH C JJOCTYIIOM B VIHTepHeT, npefiHa3HaueHHbIe /11 pabOTHI B 3/1eKTPOHHOM
obpasoBarenbHON cpefe.
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TIpunoxenne 1
K paboueii nporpamMme JHCIUIIIMHBI
TEOPHUSI ABTOMATUYECKOI'O YIIPAB/IEHUSI ABTOHOMHBIX MHOOPMAIMOHHBIX U YIIPAB/IAIOIIUX CUCTEM

AnHoTanus padoueii nporpaMMsI

HOuciuruimara  TEOPUSI  ABTOMATHMYECKOI'O  YIIPAB/JIEHMSI ABTOHOMHBIX VH®OPMAIIMOHHBIX U
YITPAB/IAFOIIUX CUCTEM siBnisieTcst JUCLMIUIMHON 00s3aTe/IbHOM YacTH 0/ioka 1 mporpamMMbl TOJATOTOBKY 10 HarpassieHuto 27.03.04
Ynpaenenue 8 mexHuueckux cucmemax. JJucnuruivHa peanu3syercs Ha dakyserete E Opyxue u cuctemsl Boopyxenuss BI'TY "BOEHMEX" um.
[0.®. Ycrunosa kadenpoit E6 ABTOHOMHBIE NHO®OPMALIMOHHBIE 11 YITPABJIAIOIINE CUCTEMBIL.

JicLpruivHa HatlesleHa Ha (POpMUPOBaHKEe KoMnemeHyuil:
OIIK-3 crioco6HOCTh MCTO0/Bb30BaTh (yHAAMEHTa/IbHbIe 3HaHUS [/ pelleHust 6a30BbIX 3aJau YIpaBjieHUs B TEXHUUECKHUX CUCTEMAax C LIe/bI0
COBEpIIIEHCTBOBAHMS B ITPO(heCCHOHANBHON JIesTe/TbHOCTH;
OIIK-4 criocobHOCTb OCYLIeCTBSTE OLeHKY 3((heKTHBHOCTH CHUCTeM YIIpaB/ieHHs], pa3paboTaHHBIX Ha OCHOBE MaTeMaTHueCKHUX MeTOZOB;
OIIK-7 criocOGHOCTB MPOU3BOAUTE HEOOXOMMbIE PACUETHI OTJENbHBIX OJI0KOB M YCTPOMCTB CHCTEM KOHTPOJIS, ABTOMATU3aLMH U YIIpaB/IeHus],
BBIOMpATh CTaHZApPTHBbIE CPE/CTBA aBTOMATHUKH, U3MEPUTE/bHOW M BBIUMCIUTELHOM TEXHUKK MPH TPOEKTUPOBAHMK CHUCTEM aBTOMAaTH3alUU U
yIIpaB/IeHUs.

COI[EP)K&HPIG AUCHUIVIMHBI OXBATbIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C OCHOBHBIMHU TIOHATUAMH, NPUHLUIIAMH, MdT€MaTU4Ye€CKHM allllapaToM,
06H.{I/IMI/I " criefqua/jibHbIMHM METOAaMM aHa/lM3a W CHUHTEe3a ]IPIHeﬁHLIX, HEHHHeﬁHbIX, AUCKPETHBIX MW CTOXaCTUYECKUX CHUCTeM YIIpaBJI€HUA
TeXHUUECKUMU 00BEKTaMHU.

HpOFpaMMOP’I AUCHUIIMHBI TTPeAYCMOTPEHBI CJIeAyIoLIie BUABI KOHTPOJIA:

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB IPOBOAUTCS B AWCKPETHBIE BDEMEHHbBIE HHTEPBAJIbl B CIEAYIOLIMX (opMax:
e MarHoCTHUYeckas paboTa;
e JlOMallIHee 33/]aHHe;
e BOIMpOCHI K 3K3aMeHY;
* TecT;
e jaboparopHasi paboTa;
e BOIPOCHI K 3aUeTy.

IIpomMe)xyTouHas arTecTanus MPOBOAUTCA B (hopMax:
e 9K3aMeH;

e 3ayeT.

OO011ast TPYA0EMKOCTb OCBOEHHMsI JUCLIMIUIMHBI COCTaB/seT 6 3.e., 216 u. TTporpaMMol AVUCLUIIMHBI TIPEyCMOTPEHBI JIEKLIUOHHbBIe 3aHsATHs (60
Y.), MpaKkTUJecKye 3aHs1Tus (43 4.), 1aboparopHbIii pakTHKyM (17 4.), camocTosiTesbHas paboTa cryzieHTa (96 u).
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TIpunoxenune 2
K paboueii nporpamMme JHCIUIIIMHBI
TEOPHUSI ABTOMATUYECKOI'O YIIPAB/IEHUSI ABTOHOMHBIX MHOOPMAIMOHHBIX U YIIPAB/IAIOIIUX CUCTEM

TEXHOJIOI'MU U ®OPMbI OBYUYEHMSA

PeKoMeH/aLMM 110 0CBOEHHIO JUCLMIVIMHBI /ISl CTyJeHTa

TpynoeMKOCTb OCBOEHHSI UCLMIUIMHBI cocTapiaseT 216 u., m3 Hux 120 4. ayguTOpHbIX 3aHATHM, M 96 U., OTBeJeHHBIX Ha
CaMOCTOSITe/IbHYIO PaboTy CTyeHTa.

PekoMeHJALMK TI0 PACTIpefie/IeH|0 yueGHOro BPEMEeHH IO BHaM CAMOCTOSATe/bHON paboThl U pasnesiaM JUCLMIUIMHBI TIPUBEJEHbI B
Tabnurie.

KoHTpo/ib 0CBOEHHUS AUCLIMIUIVHBI TTPOU3BOAUTCS B COOTBETCTBUM C [To/IOXKeHHWEM O TeKylleM, PyOe)KHOM KOHTDOJe YCIeBaeMOCTH M
MPOMEXKYTOUHOM aTTeCTali 00yJaroIiXCsl.

®DopMBI KOHTPOJISI M KPUTEPUH OLieHUBaHMS IIPHBe/ieHb! B IIPIJIOKeHUH 3 K Paboueli mporpamme.

TpyaoeMkocTb,

HaumeHoBaHHe padoThI PexkomeHpiyemasi iuTeparypa wac

Pa:men 2. MaremarnueckKue Mojae/1u 00BHEKTOB M CHCTEM yupaBjieHusd. fDOprI npeacCTaB/IeHUA MO}Z[EJIE;I.

B. IO. EmenbsanoB, O. ®@. Uepkacos. . OCHOBBI TeOpUH
yrpaenenys: CII6.BI'TY "BOEHMEX" um. [I. ®.
YeruHoBa, 2016 (Jlekimu 2 - 4)

B. A. Becekepckui, E. I1. [Tomog. . Teopust crucrem
BrimosiHenye fomarisero 3azanHusi Ne 1. aBToMaTHnueckoro yrpasnenus: CII6.: ITpodeccus, 2003 2
(InaBer 3, 5)

W. JI. Kopob6oga, B. I1. PoauH. . Teopust aBTOMaTHUeCKOTO
ynpaenenust: CI16.BI'TY "BOEHMEX" um. [I. @.
Ycrunora, 2008 (3ansTue 1)

JI. B. ITonoHckas ; JIeHuHrp. mex. uH-T. Teopus
aBTOMaTUyeckoro ynpasnenusi: BI'TY "BOEHMEX" um.
. ®. YcruHoga, (I'naBa 2)

N. JI. Kopo6oBga. . Teopysi aBTOMaTHUeCKOTO yIIPAB/IEHUS:
BrinosnHeHue gomartiHero 3azaHust Ne 2. CII6.BI'TY "BOEHMEX" um. []. ®. YctuHosa, 2011 2
(Jekuu 2 - 4, 13)

. B. Mupomnuk. . Teopusi aBToMaTH4eCKOro
yrpassieHusi. JIuHeiiHsie cuctemsl: M.: [Turep, 2005
(InaBer 2, 3)

JI. C. Ucakos, E. A. KypunoBa. . OCHOBbI TEOPUH CUCTEM
paguoaBromatrku: CI16.BT'TY "BOEHMEX" um. []. @.
YcruHosa, 2012 (Tloppasgen 1.2)

U. J1. Kopoboga, B. H. Ilep6a. IIpumenenue
nipeo6pa3oBanust Jlariaca A/isi perieHus: THKeHepHbIX
3agau: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2005 (I'naBa 1)

A. B. Tlanrenees, A. C. boprakoBckuid. . Teopust
yIpaBJieHUs B IIpUMepax M 3azadax: Mocksa: MTH®PA-M, 2
2016 (ITogpasgen 1.1)

. MeTopn4eckyre yka3aHuUs K IPAKTUUECKUM 3aHATHSM 10
Kypcy "Teopusi aBTomatnueckoro yrnpasnenus'": JLBI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 1989 (Yka3aHus K 71/3
Nel u /3 Ne2)

B. }O. EmenbsHoB, A. FO. 3axapos, E. A. Kypusosa. .
OcHoBblI Teopuu yrpasnenust: CI16.BI'TY "BOEHMEX"
um. [l. @. YcruHoBa, 2015 (3ansarue 1, 5)

WToro no pasgeny 2 6
Pa3pen 3. BpemeHHbIe 1 YaCTOTHbIE XapaKTePUCTHKH AUHAMHYeCKHX 3BeHbeB 1 CHCTeM.
V13yueHne NpeyCMOTPEHHBIX ITPOrpaMMoit auakTndeckux efiuani| B. FO. EmenssaoB, O. ©. YepkacoB. . OCHOBBI TeOpUH
10 peKOMeH/lyeMOM JIUTeparype. ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. ®.
BrinonHeHue gomariiHero 3agaHus Ne 1. Yerunosa, 2016 (Jlekuuu 2 - 9) 6

B. A. Becekepckui, E. I1. [Tomnog. . Teopus cuctem
aBToMaTnueckoro yrpasnenus: CI16.: ITpodeccus, 2003
(Inaga 4)

N. J1. Kopo6oea, B. I1. PoguH. . Teopusi aBTOMaTHueCKOTO
yrnpasnenust: CI16.BI'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2008 (3ansTue 1)

B. }O. EmenbsiHoB, A. FO. 3axapos, E. A. Kypusosa. .
OcHoBbl Teopu yripasnenus: CI16.BI'TY "BOEHMEX"
nM. [1. ®. Yerunosa, 2015 (3ansTus 1 - 3)

N. J1. Kopo6oBa. . Teopysi aBTOMaTHUeCKOTO yIIPaBIeHUsI:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2011
(Jlexipm 3, 5 - 7)

JI. B. [TonoHcKas ; JIeHUHrp. MeX. UH-T. Teopust
aBroMatruueckoro ynpasienusi: BI'TY "BOEHMEX" um.
. ®. YcruHoga, ([naBel 2, 3)

. MeToanyeckyre yKa3aHus K IPAKTUUECKUM 3aHATHSM 110
Kypcy "Teopus aBToMaruueckoro yrpasienus'": JLBI'TY
"BOEHMEX" um. [l. @. YctuHoBa, 1989 (Ykasanus K 7i/3

VI3yueHue mpeayCMOTPEHHBIX TIPOrPaMMON UAAKTHYe CKUX eAWHHLI
[0 PEKOMEH/[YEMOM JIUTEPAaType
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Nel u /3 Ne2)

JI. C. Ucaxkos, E. A. Kypunosa. . OCHOBbI TEOPUH CUCTEM
paguoasromarviky: CIT6.BT'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2012 (IToppasgen 1.2)

W. JI. Kopob6oga, B. H. Illep6a. I[TpumMeHeHne
nipeoOpa3oBanyis Jlaraca JJisl pelleHrs] HHKeHepPHBIX
3agau: CI16.BT'TY "BOEHMEX" um. [I. ®@. YcTHHORa,
2005 (Bce)

Wroro no pasgeny 3

Paspen 4. YCTOMYHBOCTD TMHEHHBIX CTAallMOHAPHBIX CHCTEM.

BrinosnHeHue gomaitHero 3agaHusi Ne 2.

V13yueHue NpeyCMOTPEHHBIX NTPOrpaMMOi JUJaKTUYeCKUX eIMHMUL]
10 peKOMeH/lyeMOM JIuTeparype.

JI. B. ITonoHckas ; JIenunrp. mex. uH-T. Teopus
aBTOMaTU4eckoro ynpasnenus: BI'TY "BOEHMEX" um.
. ®. YcruHoga, (I'naBa 4)

N. J1. Kopo6oga, B. IT. PoguH. . Teopust aBTOMaTHueCKOTO

ympaenenysi: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcrunoBa, 2008 (3ansiTys 6 - 7)

A. B. IlanTenees, A. C. boprakoBckuii. . Teopust

yIpaBJieHUs B IpUMepax M 3ajiauax: Mocksa: UTH®PA-M,

2016 (I1. 1.4.1)

B. FO. EmenbsiHOB, O. ®. UepkacoB. . OCHOBBI TeOpUr
ynpaenenust: CI16.5I'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2016 (JIekuuu 9 -15)

B. IO0. EmenbsiHoB, A. 1O. 3axapos, E. A. Kypusoga. .
OcHoBsl Teopud yripasnenust: CI16.5BI'TY "BOEHMEX"
uMm. [1. ®. YeruHoBa, 2015 (3ansTus 6, 7)

N. J1. Kopo6oBa. . Teopysi aBTOMaTHUeCKOTO yIIPAB/IeHUsT:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2011
(JIexym 8 - 11)

B. A. Becekepckui, E. I1. [Tomnos. . Teopust cuctem
aBToMaTrueckoro yrpasnenus: CI16.: TTpodeccus, 2003
(I1. 6.1 - 6.6)

B. 1O. JlaBpoB, A. 3. KonbuioB. . YipaBneHue B
TexHnueckux cucremax: CII6.BI'TY "BOEHMEX" um. [I.
®. Yerunosa, 2007 (I1. 5.1, 5.2)

. MeToanyeckyre yKa3aHus K TPAKTUUECKUM 3aHATHSM 110
Kypcy "Teopus aBToMaruueckoro yripasiaenus': JLBI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 1989 (Ykasanus K 7/3
Ne3 - /3 Ne5)

Wroro no pasgeny 4

Pazuen 5. MeTOﬂbl aHa/IM3a THHeHHBIX CHCTEM yipasBJ/jieHus.

VI3yueHue npe/yCMOTPEHHBIX TIPOrpaMMON IJJaKTHUEeCKHX eZJMHUL]
10 peKOMeH/lyeMOM iuTepatype [ij/isl TOArOTOBKY K j1/p Ne 1
"OnpeeneHue nokasarenei kauectea CAY".

B. 1O. EmenbsiHOB, O. ®. UepkacoB. . OCHOBBI TeOpUU
ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. .
Ycrunora, 2016 (Jlekuuu 16 - 17)

N. J1. Kopo6oga. . Teopusi aBTOMaTHUeCKOTO yIIPABIeHUSL:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoea, 2011
(JIekuus 12)

JI. B. ITonoHckas ; JlenuHrp. mex. uH-T. Teopus
aBTomarrveckoro ynpasjenus: BI'TY "BOEHMEX" um.
. ®. YcruHoBa, (I'naa 1)

b. P. Auppuesckuii, B. FO. EmenssiHoB, b. @. KopoTkos. .
Teopus ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. ®.

YcrunoBa, 2001 (JI/p Nel)

b. P. AngpueBckuid, A. JI. ®pagKoB. . DieMeHTbI
MareMaTUyecKoro MoZie/IMpoBaHMs B IPOrPaMMHBIX
cpesax MATLAB 5 u Scilab: CI16.: Hayka, 2001 (I'naBa 1)

B. }O. EmenbsHoB, A. FO. 3axapos, E. A. Kypusosa. .
OcHoesl Teopuu yripasienust: CI16.BI'TY "BOEHMEX"

uM. [l. @. YcruHoBa, 2015 (3ansrue 8)
B. A. Becekepckui, E. I1. TTonos. . Teopust cuctem

aBroMaruyueckoro yrpassienus: CII6.: ITpodeccus, 2003

Brimonnenue f/3 Ne 1 - 2, nogroroBka otuéra ro ji/p Ne 1.

(I'naBa 8)

. B. Mupomnuk. . Teopusi aBTOMaTH4eCKOro
ynpassnenust. JInneinsle cucremsl: M.: ITurep, 2005 (I1. 3,
6.1-6.4)

W. JI. Kopob6oga, B. I1. PoauH. . Teopust aBTOMaTHUeCKOTO
ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. ®.
Ycrunora, 2008 (3ansiTue 9)

Wroro no pasgeny 5

Pa3pgen 6. MeToppl CHHTe3a CMCTeM ynpaB/ieHHs.

BrinosiHeHue fomatiHero 3azasHust Ne 3.

b. P. Angpuesckuii, B. FO. EmenbsHoB, b. ®. KopoTkos.

Vi3syueHue npelyCMOTPEHHBIX TIPOrpaMMOi UAaKTHYeCKUX eUHUL]
10 peKOMeH/lyeMOi TTepatype /15l IOArOTOBKY K j1/p Ne 2
"CuHHTe3 cucTeM yTipaB/ieHus (MccaeoBaHKe BIUSHUS

koppekTupyoulero 3seHa Ha CAY). ITogroroeka otuéra no ji/p Ne 2.

Teopust ynpasnenusi: CI16.BT'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2010 (3ansTre Ne 1)
B. IO. EmenbsHOB, A. FO. 3axapos, E. A. Kypunosa. .
OcHoBbl Teopu yripaenenus: CI16.BI'TY "BOEHMEX"

VI3yueHue npesyCMOTPEHHBIX TIPOrPaMMON JUJAKTHUEeCKHX eZJMHHUL]
10 peKOMeH/lyeMOi TuTepatype /i/1sl TOArOTOBKY K j1/p Ne 3
"HccnenoBaHre 0CHOBHBIX METO/IOB MOBbIIIeHHs TouHOCTH CAY".
IToaroroBka otuéTa 1o ji/p Ne 3.

um. 1. @. YcruHoBa, 2015 (3ansTus 8 - 10)

B. A. Becekepckui, E. I1. [Tomnos. . Teopus cuctem
aBTOoMaTHueckoro yrpasnenus: CI16.: I[Tpodeccus, 2003
(Inaeer 8 - 10)

JI. B. [TonoHckas ; JIeHUHrp. MeX. UH-T. Teopust

14
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aBTomarrveckoro ynpasjenus: BI'TY "BOEHMEX" um.

. ®. YcruHoBa, (I'naBa 2)

N. J1. Kopo6oga, B. IT. PoguH. . Teopust aBTOMaTHueCKOro

ympaeienysi: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcrunoBa, 2008 (3ansTHe 9)

. MeToauyecKkue yKa3aHus K PaKTHUeCKUM 3aHSATHSIM 110

Kypcy "Teopusi aBTomatnueckoro yrnpasnenus'": JLBI'TY

"BOEHMEX" um. 1. ®. YctuHoBa, 1989 (Yka3aHus K 7/3

No9 1 Nel10)

JI. C. Ucakos, E. A. Kypunosa. . OCHOBbI TeOpUH CUCTEM

paguoasromarvku: CII6.BI'TY "BOEHMEX" um. [I. ®.

YctunoBa, 2012 (Jlekius 12)

A. B. Augpuesckui, b. P. Agpuesckuii, A. JI. ®pajkos.
HUcnonb3oBanue cucreMsl Scilab: CIT6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2010 (Pa3sgen 1)
b. P. Auppuesckuii, B. FO. EmenssiHoB, b. @. KopoTkos. .
Teopus ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. ®.
YcrunoBa, 2001 (3ansiTre Nol)

B. 1O. EmenbsiHOB, O. ®. UepkacoB. . OCHOBBI TeOpUU
ynpaesenus: CII6.BT'TY "BOEHMEX" um. [I. ®.
Ycrunora, 2016 (JIekuuu 18, 19)

1. B. Mupoumnuk. . Teopust aBToMaTyeckoro
ynpasieHust. JInHeliHble cucTemsl: M.: TTutep, 2005
(Jlexkuus 12)

b. P. AugpueBckuii, A. JI. ®pajKoB. . Dy1eMeHTbI
MareMaTHueCcKoro MoZie/IMpOBaHUs B IPOrPaMMHBIX
cpesax MATLAB 5 u Scilab: CIT6.: Hayka, 2001 (I'aBa 1)

Wtoro no pasgeny 6

10

Paspen 7. Teopusi AMCKPeTHBIX CHCTeM yNpaB/IeHHs.

0 PeKOMEH/[yeMOM JIUTepaType.

VI3yueHvre NpeZyCMOTPEHHBIX TIPOrpaMMOH [IUIaKTHYe CKUX eHHL] 9.1)

B. A. Becekepckui, E. I1. [Tomnog. . Teopus cuctem
aBToMaTnueckoro yrpasnenus: CI16.: ITpodeccus, 2003
(TnaBer 14, 15)

A. B. Tlanrenees, A. C. BoprakoBckuil. . Teopust
yTipaB/ieHusl B IpuMepax U 3afiadax: Mockea: UHOPA-M,
2016 (I1. 5.1)

W. B. Mupomnuk. . Teopust aBTOMaTH4eCcKoro
ynpasieHus. JIuHelHble cucTemsl: M.: TTutep, 2005 (I1.

A. B. AagpueBcknid, b. P. AngpueBckuii, A. JI. ®pajkos.
Hcnonb3oBanve cucremsl Scilab: CIT6.BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2010 (Pa3gen 1)

b. P. AuppueBckuii, B. FO. EmenbsiHoB, b. ®. KopoTKoB. .
Teopus ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. ®.
Ycrunora, 2001 (3ansTre 2)

b. P. AugpueBckuii, A. JI. @pagkoB. . DjeMeHTbI
MareMaTHueCcKoro MoJie/IMPOBaHus B POrPaAMMHBIX
cpenax MATLAB 5 u Scilab: CII6.: Hayka, 2001 (Pa3gen

BrinonHenne gomartHero 3azanHus Ne 1.

1
b. P. Auppuesckuii, B. FO. EmenbsiHoB, b. ©. KopoTkos.
Teopus ynpasnexus:: CIT6.5I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2010 (3aHsiTre 2)
10. B. 3aramsumm, A. A. Ilyrau. . Teopus LugpoBoro
ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. ®.
Ycrunora, 2012 (1. 1.1 - 1.8, 2.2 - 2.4, pa3gen 3)
. JI. TletpoBa, B. FO. EMenbsHOB. . AHa/nu3 U CUHTE3
JIMCKPeTHBIX CUCTeM aBTOMaTU4YeCKOro yIpas/eHHs
JietaresbHBIX armnaparos: CII6.BI'TY "BOEHMEX" um.

BrinosnHeHue gomaiiHero 3aaHusi Ne 2.

14

. ®. Ycrunosa, 2017 (ITpakT. 3aHsTHs Nel - Ne3)

B. I1. PopuH. . HenpepbiBHbIe U JUCKPETHbIE JTMHeHHbIe
CTaLOHapHbIe ynpae/semble cuctembl: CIT6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (3ansrTus 1 - 5,
m. 6.1)

W. JI. Iletpoga, B. 0. Emenesno0B. . Teopus
aBTOMAaTHYeCKOro yTIpaB/ieHus! AUCKPETHbIX U LI(POBBIX
CHUCTeM JieTate/ibHbIX arnaparos: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2016 (ITpakr. 3aHsTHS

Nel - Ne3)

Wroro no pasgeny 7

26

Pa3pen 8. AHa/ M3 NporeccoB B HeJIMHEHHBIX CHCTeMax.

10 pEKOMEeH/[yeMOM JIUTeparype.

VI3yueHue npe/lyCMOTPeHHBIX TIPOrPaMMON JUJaKTUUEeCKUX e[JUHMUL]

15

W. JI. Kopoboga. . Teopust aBTOMAaTHUeCKOr0 yIIpaB/IeHus:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2011
(Jlexuus 25)
A. B. T1anrenees, A. C. boprakoBckuil. . Teopust
yIpaBJieHUs B IIpUMepax M 3azadax: Mocksa: MTH®PA-M,
2016 (I1. 7.1, 7.2)
B. 1O. EmenbsiHOB, O. ®. UepkacoB. . OCHOBBI TeOpUU
ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. ®.
Ycrunora, 2016 (Jlekuus 6)
B. A. Becekepckui, E. I1. [Tomnog. . Teopus cuctem

aproMaruueckoro yrpaesienus: CII6.: [Tpodeccus, 2003
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(I'naBa 16, n. 17.1, 17.2)

. B. Mupomnuk. . Teopusi aBTOMaTH4eCKOro
ynpas/eHus. HenuHeliHble ¥ ONTUMasibHbIe CUCTEMBL: M.:
IMurep, 2006 (I1. 1.2, 2.1, 3.1)

B. 1O. EmenbsiHOB, A. FO. 3axapos, E. A. Kypunosa. .
OcHoBbl Teopu yrpaeienust: CI16.BI'TY "BOEHMEX"
um. J1. @. YeruHoga, 2015 (3ansTre No2)

Wroro no pasgeny 8

Pazgen 9. YacToTHBIE METOAbI AHA/TH3A HETMHEHMHBIX CHCTeM.

BrinonHeHue gomaiiiHero 3aganus Ne 3.

BrinonHeHue fgomaliiiHero 3afaHus Ne 4.

10 peKOMeH/[yeMOM JIUTepaType.

V13yueHye NpeyCMOTPEHHBIX ITPOTPaMMOi JUJaKTUYeCKUX e/IMHHL]

B. IO. EmenbsiHoB, A. 1O. 3axapos, E. A. Kypuosa. .
OcHoBbl Teopuwt yrpasnenusi: CI16.BI'TY "BOEHMEX"
um. [I. @. YcruHoBa, 2015 (3ansarus Ne3, 6, 7)

B. FO. EmenbsanoB, O. ®@. Yepkacos. . OCHOBBI TeOpUH
ympaenenusi: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2016 (Jlekuuu 7, 11 - 13)

W. JI. Kopob6oga. . Teopusi aBTOMaTHUeCKOT'O YIpaB/IeHUsT:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2011
(Jlextu 28, 29)

B. A. Becekepckui, E. I1. [Tomnog. . Teopus cuctem
aproMaruyueckoro yrpaesienus: CII6.: [Tpodeccus, 2003
(I1. 17.3, rnaBa 18)

A. B. Ilanrenees, A. C. boprakoBckuid. . Teopust
yTipaB/ieHusl B IpuMepax U 3afiadax: Mockea: UHOPA-M,
2016 (I1. 8.2, 8.3)

Uroro no pasgeny 9
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Paszpgen 10. Pacuer cyyaiHBIX IPOLECCOB B CHCTeMax YNpaB/IeHHs.

V3yueHue NpeflyCMOTPEHHBIX TIPOrPaMM O U JUAAKTHUe CKUX
e/JUHULL TI0 PeKOMEeH/lyeMOM JIuTepaType.

N. J1. Kopo6oga. . Teopysi aBTOMaTHUeCKOTO yIIpaBIeHUsI:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011
(Jlexupm 22 - 24)

H. I1. JemeHkoB. . CTaTucTUUeCKasi AUHAMUKa CUCTeM
ynpasnenusi: M.: M3a-so MI'TY um. H. O. baymana, 2017
(Pazgen 1)

B. A. Becekepckui, E. I1. TTonos. . Teopust cuctem
aBTomMaruueckoro ynpasnenusi: CII6.: ITpodeccus, 2003
(I'naBer 11, 22)

A. B. Ilanrenees, A. C. boprakoBckuii. . Teopust
yIpaBJ/ieHus B IpUMepax M 3afadax: Mocksa: MTH®OPA-M,
2016 (I1. 1.3, 2.3, 4.2, 8.4)

W. JI. Kopo6oga, B. T. [IlapoBatos. . [IpyK/a/iHbie METO/bI
B CTaTUCTUUECKON JMHaMKKe aBTOMaTHueCKUX CUCTeM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2017

(Pazgen 1)

Wroro no pa3geny 10
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TIpunoxenue 3
K paboueii nporpamMme JHCIUIIIMHBI
TEOPHUSI ABTOMATUYECKOI'O YIIPAB/IEHUSI ABTOHOMHBIX MHOOPMAIMOHHBIX U YIIPAB/IAIOIIUX CUCTEM

®OHJI OOHEHOYHBIX CPEJCTB

(I)OH,E[ OL[€eHOYHBIX CPEeACTB, MO3BOJIAOLINE OLI€eHUTh PE3Y/IbTaThl O6y‘-IeHI/ISI 110 ,E[aHHOI;’I AUCLIUIIIVHE, BK/IFOUAOT B ce0st:

e JMarHocTuyeckast pabora
*  BOIMPOCHI K 9K3aMeHy;

* TecT;

e JlOMallIHee 33/jaHue;

e jaboparopHasi paboTa;

* BOIPOCHI K 3a4eTy;

* 5K3aMeH;

* 33ueT.

Kputepuu oneHuBaHusA

JuarHocruyeckasi pabora
Iuarnoctrueckas pabora npoBoguTcs B popme Tecta B OMOC Moodle:

e TIpU [IPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTallus;
* TIpU NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTTecTaLysl.

Bomnpockl K 3K3aMeHy
IMepeueHb BHIHOCHMBIX Ha 3K3aMeH BOIPOCOB TIPUBEAEH B MaTepraiax yueOHO-MeTOANUeCKOr0 KOMILIEKCa.

Tect

[171s1 CTy/IeHTOB B 7-M ceMecTpe, 00/1a[jaloliiX 3a/J0/DKeHHOCTBIO T10 TIPEJIMETY, T.e. He C/ABIINX 9K3aMeH B YCTAaHOBJIEHHbIE CPOKH,
[IOTTyCKaeTCsl c/jaua SK3amMeHa B (hopMe TeCTUPOBaHMsI TIPH YCJIOBUH BBITIOJTHEHUS] BCEX IOMAIlIHUX 3a/jaHni. OIleHKa «y/|0B/IeTBOPUTEIEHO»
CTaBWTCS, €C/IU CTY/IEHT TPaBWIbHO OTBeTH/I Ha 60% BOTIPOCOB TecTa.

[nsi cTygeHTOB B 8-M ceMecTpe, 00/1a/Ial0IMX 3a/J0/DKEHHOCTBIO 110 TIPeAMETY, T.e. He CAABIIHMX 3aUéT B YCTaHOBJIEHHbIE CPOKH, [IOMYCKAeTCs
c/laya 3auéTa B hopMe TeCTUPOBAHUSA [IPH YC/IOBUY BBINOJHEHUS BCeX [JOMAIIHUX 3a[aHUi. 3auéT CTaBUTCS, eC/U CTy/eHT IIPaBU/IbHO OTBETUII Ha
60% BONPOCOB TecTa.

TMepeueHb TECTOBBIX BOMIPOCOB TIPUBE/IEH B MaTepraax yuebHO-MeTOHUECKOr0 KOMITIEKCa. oIy CTHMO MCIIO/Tb30BaTh TECTOBbIE BOMPOCHI /ISt
[IUarHOCTUYECKUX PaboT.

JlomaliHee 3ajaHHne

Perenus fomanrHux 3aganuii Ne 1 - 3 B 7-M cemectpe, Ne 1 B 8-M cemecTpe Ipe/iCTaB/ISIIOTCS B PYKOIMCHOI opme. Bee ocTanbHble
JIOMAIITHYe 33/laHus — B T1e4aTHOH (opMe. [l0IyCKaeTCs BLIIOJHEHHE PACUETOB «BDYUHYIO» WX C UCII0/Ib30BaHHUEM CHCTEM aBTOMAaTH3aLui
MareMaTHyecKrx pacueToB (pekomeHayercst Matlab nnu Scilab/Scicos).

Ka)KZ[OE AoMalliHee 3ajlaHue COAepXXUT Ha6op 3a/iay 110 uccjieOBaHulO AUHAMHWYECKOI'O 3BeHa W/ CUCTEMBI YTIpAB/I€HUA B COOTBETCTBUU C
TeMOU AOMalllHero 3a4aHusd U UHAUBHU/ya/IbHbIM BApUAHTOM.

TeMsl foMallHUX 3a/jaHUM B 7 ceMecTpe:

1. WccnenoBaHye MMHeMHBIX 371eKTPUUECKUX Lierell (cocTaB/ieHre MaTeMaTHye KoM MoJie/i U MoJTyueHre XapaKTepUCTHK JUHAMUYeCKOro
3BeHa).

2. AHa/M3 yCTOMYMBOCTY JIMHEHHOMN CUCTEeMbI YIIPaB/IeHHsI.

3. CuHTe3 IMHeMHO! CUCTeMbl yIpaB/eHusl.

TeMmsbI goMaIIHUX 3a/laHui B 8 cemecTpe:

1. AHanu3 JHAMHUUEeCKUX CBOMCTB LU(POBOH CreAsIel cucTeMbl (OLleHKa eé BBIXOJHOTO CUI'Hala, YCTOMYMBOCTH U Ka4eCTBa).
2. UccnenoBanue CAY c AUCKpeTHOM KOppeKLven.

3. UccriefioBaHye aBTOKOIe0aHMl B HeJIMHEHHOH crcTeMe.

4. ViccnenoBaHye yCTOMUMBOCTH HeHelHOM CAY ¢ HeeIMHCTBEHHBIM COCTOSIHEM PaBHOBECHSI.

Kputepuu oLieHUBaHUS:

[HomatunHue 3aganus Ne 1 - 3 B 7-Mm cemectpe, Ne 1 B 8-M cemMeCTpe CUMTAIOTCS BBITIOJTHEHHBIMU YCIIEIIHO (TIPUHUMAIOTCS) P C/Ie/[yIOIUX
yCTIOBUSIX:

— MpaBU/IbHOE BBINOJIHEHUE BCeX IMyHKTOB (3a/ja4), IIpeAlyCMOTPEHHbIX 3a/laH1eM;

— MPaBU/IbHOE TIOCTPOEHHE U OOPMIIEHHE B COOTBETCTBUM C TPeOOBaHUAMU roCynapCcTBeHHbIx cTanzapToB ECKI rpadukos asist Bcex
T0/Ty4aeMbIX B XOZie BbITTOJTHEHUs 3a[jaHus XapaKTepPHUCTHK 3BeHa WK CUCTEeMBI.

[JomatHue 3afanust Ne 2 — 4 B 8-M ceMecTpe CUMTAOTCS BBINOTHEHHBIMH YCITeLHO (TIPUHUMAIOTCS1) TIPU C/IeYIOLUX yCI0BUSX:

— NpaBU/IbHOE BBINOJIHEHHE BCeX IyHKTOB (3a/,a4), IIpeflyCMOTPEHHBIX 3alaHHeM;

— TIpaBUJIbHOE ITOCTPOeHNe 1 0OPMITEHHe B COOTBETCTBHH C TPeOOBaHUSIMH TOCyapCTBeHHbIX cTaHfapToB ECK/I rpadvkoB Ajist Bcex
T0/Ty4YaeMbIX B X0/ BBIIIO/IHeHUsI 3a/JaHH1sl XapaKTePUCTHUK 3BeHa U1K CUCTEeMBI;

— yCrielllHas 3aliuTa JOMAllHKX 3a/laHui, 3aK/IFouaroljascs B OTBeTe Ha BOMPOCHI NperofiaBarteis (4 oTBeTa U3 5 paBU/IbHEIE).

IMepeueHb JOMALIHUX 3a/JAHKH MPUBEJEH B MaTepraax yueOHO-MeToAUUeCcKOro KOMIUIEKCa.

JlabopaTropHas padora
Ha riepBoM 3aHSITHH /1151 BCeH IPYIINBI IPOBOAMTCS HHCTPYKTX Ha paboueM mMecTe, COOOLIAIOTCSI TTOPSIZOK J0MYCKa, BBINIOJIHEHHUS 1
3al[UThI JTADOPAaTOPHBIX PaboT.

Homnyck k JIP:
— JIOMYCK K BBINOJIHEHUIO NepBoii JIP He mpeiycMOTpeH;
— AJIst [OTIyCKa K BBITIONIHEHHIO cieayroiux JIP HeoOxoquma 3ariura repsoit JIP.
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TpebGoBaHUs K BBINOMHeHU!O JIP:
Mo Bcem JIP HeoOX0UMO YCIIeIHOe pellieHre 3a/ia4 MpH MPOBeJIeHUH MoJie/IMpoBaHus B cpefie Matlab/Simulink Ha KomnbtoTepe. [lonycKaeTcst
MCIIo/Ib30BaHue OecriatHoro aHasora Scilab/Scicos.

Oruert o JIP: 0TYéT NpefOCTaB/IsIeTCs B TeYaTHOM opMe.

3amura JIP npegycMarpuBaeT o6cykaeHre NopsiKa pelleH s IpeJyCMOTPEHHBIX ee TeMaTHKOM 3a/iau, BK/TFoUasi IPOBEPKY YCBOEHHUS CTYEeHTOM
COOTBETCTBYIOLIMX CBeZIeHHH 13 Teopur. [IJist ycrielHo# 3aiuTtel JIP Heo6X0AUMO MpaBUIbHO OTBETHTh Ha 80% BOMPOCOB (He MeHee 5
BOIIPOCOB).

KoHTpo/ibHOE MepompHsATHe CYUTAeTCs POiIeHHbIM IIPYU HAIMYKK Y 06yJarolierocst OoTMeTOK "claHo" 3a Bce 1abopaTopHble paboThL.

BonpocsI K 3aueTy
ITepeueHb BOMPOCOB, BLIHOCUMBIX Ha 3a4éT, IPUBE/IEH B MaTepranax yueGHO-MeTOUueCcKOro KOMIIIeKca. Bornpockl, BBIHOCHMBIE Ha
3auét, oopMJIAIOTCS B BU/e buneTa.

JK3aMeH
OK3aMeHaLMOHHbIH OH/IeT BK/IFOUaeT B cebst 1Ba TeOpeTHUYeCKUX BOMPOCa. Pe3y/bTaThl OL|eHHBAIOTCS M0 YeThIpex0asIbHOM LIKase
(«OT/IMYHO», «XOPOLIO», «YyIOBI€TBOPUTELHO» U «HEYI0BIETBOPUTEILHO»).

O1leHKa BbICTaBIIeTCS:

a) 70 KeJTaHUIO CTYAEHTa, 10 CyMMe HabpaHHBIX B cemMecTpe 6anioB, COIVIACHO TeKyLeMy JeiCcTBytomeMy "[10/10)KeHHI0 0 TeKyILieM KOHTPoJie
yCI1eBaeMOCTH Y IIPOMEXKYTOYHOM aTTecTaljiu

00yyJaroIyxcsi, 0CBanBaOIX 00pa30BaTe/IbHble TIPOrPAMMBI BHICIIIEr0 06pa3oBaHus —

MpOrpaMMbl OaKajaBpHata, MporpaMMbl CTIELMaIUTeTa, IPOrpaMMbl MarkCTpPaTypsl'”;

0) npu poBeJIeHNH 3K3aMeHa ITo GrsieTaM, COIVIACHO CIIe/YIOLINM KPUTePHUsIM:

6.1) «oTIMYHO» - IIy6OKOe yCBOEHHe MaTepHasla - MOJHEIe, IT0C/Ie/j0BaTe/IbHbIe, [PAMOTHBIE U JIOTMYeCKH H3/1araeMble OTBETHI ITPH
BU/JOM3MeHeHHH BOIIPOCa, IPaBUILHO 000CHOBaHHBIe pellleHus], BlaJieHre pasHOCTOPOHHMMU HaBbIKaMH U TIPYeMaMH;

6.2) «XOpoLIO» - 3HAHKE MPOrPaMMHOI0 MaTepuaJia - FpaMOTHOe M3/I0)KeHHe, 6e3 CyLLieCTBeHHbIX HeTOUHOCTel B OTBETe Ha BOIPOC, MPaBUIBLHOE
MpYMeHeHKe TeOPeTHUEeCKUX 3HaHUH, BiafleHie HeoOX0AUMBIMU HaBBIKAMU TPH BBITIOJIHEHWH MPAKTUYECKUX 3a7ay;

6.3) «yIOBIETBOPUTE/IEHO» - YCBOEHHE OCHOBHOTO MaTepuraia - PU OTBETE [0MyCKAIOTCS HETOUHOCTH, HEA0CTATOYHO MPABU/TbHbIE
(hOopMyY/TMPOBKH, HapyLIeHHe MOC/Ie/|0BaTe/IbHOCTH B U3/I0)KEHUU MaTepyasa, 3aTpyHeH!s B BbINIOJIHEHUU TPAKTUYeCKUX 3a/laHHM, OfJHAKO
OTBeThI JJO/DKHBI OBITh /JaHbI TI0 CYILIeCTBY BOMPOCA;

0.4) «HeyI0BIeTBOPUTE/ILHO» - He3HaHUEe MaTepHasa, IPY OTBeTe BO3HUKAIOT OIIMOKH, 3aTPyJHEHUS TIPY BbIIOJIHEHUH TIPAKTHUYeCKUX paboT.

3auer
To peliieHHIO MperogaBaresisi, 0CHOBAHUEM JJIsl [TOMyUYeHHsI 3aUéTa SB/SIETCS YCIEIIHOe U CBOEBPEMEHHOE TIPOXOKIeHHEe 00yUaronmumMcst
BCEX BU/I0B KOHTPO/IbHBIX MEpPOTPUATHH, NPeyCMOTPeHHbIX pabouei MporpaMMon JUCLIUIUIUHBL.

[n1s1 CTYAEeHTOB, [IAHOMEPHO U YCIIELTHO OCBOUBIINX COfiepyKaHKe YueOHOH JUCLIUIUINHBL, TIpe/lyCMaTpPHBaeTCsl BO3MOXKHOCTh 0()OPM/IEHHS
3auéTa 110 pe3ysbTaTaM paboThl B CeMeCTpe I C/IeYOIIUX YC/I0BUSX:

— BBITIO/IHEHHE B yCTAHOB/IEHHBIN rpadMKOM CPOK BCeX JOMAlIHUX 3a/,aHU;

- BBITIO/THEHNE B YCTAHOBJIEHHBIHN IPaUKOM CPOK BCeX [JarHOCTHYeCKUX paboT;

— To/TyyeHHe JIOMycKa K 3a4éTy 10 Havasla 9K3aMeHaljMOHHOM ceccHu.

B 3TOM Ciy4ae 3a4éT CTaBUTCS aBTOMAroOM.

3auéT BK/IIOYAeT B cebs ABa TeopeThu4yeCKHX BOIpocCa.

[lns1 mosyueHus 3auéTa HeoOXOAMMO:

a) I0 JKeJIaHHIO CTYAEeHTa, HabpaTs HeoOXOAMYI0 CyMMy 6ajlIoB B ceMeCTpe, COIVIaCHO TeKylleMy AelcTBytoiieMy "TI0/I0)KeHHIO 0 TeKyLieM
KOHTpOJIe yCIeBaeMOCTH U IIPOMEeXKYTOUHOM aTTecTalun

o0yyJaromyxcsi, 0CBalBaOIIX 00pa30BaTe/IbHble TIPOrPAMMBI BBICIIIEr0 06pa3oBaHus —

nporpaMmsl 6akanaBpuara, IpOrpaMMBI Criel{iaIuTeTa, IIPOrpaMMbl MarkCTparypsl';

0) npu 1poBeieHNH 3a4éTa 1o 6umeTam OTBETHTH Ha 06a BOIIpoca: IIPY OTBeTe JJ0IYCKAIOTCsl HETOYHOCTH, HEJJOCTAaTOYHO IIPaBU/IbHbIE
(hopMy/IMPOBKH, HapyllleHYe MOoC/Ie/[0BaTe/IbHOCTH B U3/10)KEHUU MaTepuasa, 3aTpyiHeHUs B BbINOIHEHUH TPAaKTUYeCKUX 3alaHUi, OfIHAKO
OTBETHI I0JDKHBI OBITH aHBI MO CYI|eCTBY BOIIPOCA.
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ITacnopt (oH/a OLIEHOUHBIX CPe/CTB
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Pazpen 1. OcHOBHBIE IOHATHA Tecr,
4 7 AT L. 2 2 2 0 0 0 5 5 5 | Bonpocsl k
TeopuH ynpaBJeHusl.
9K3aMeHy
Paspen 2. Maremaruueckue Homauree
Mope/Id 00BEKTOB M CHCTeM 3ANAHIE,
4 7 14 8 6 0 2 6 10 10 10 Tecr,
ynpaeieHusi. ©opMbI
" Bomnpocer k
npe/CTaB/IeHUs MOJie/Ie.
9K3aMeHy
[HomatiHee
Paspen 3. BpemeHHbIe 3a/jaHue,
4 7  |4acTOTHBIe XapaKTepHCTUKHU 17 9 6 0 3 8 10 10 10 Tecr,
JAMHAMHYECKHUX 3BeHbEB H CHCTEM. Bormpocs! K
9K3aMeHy
[JomaiHee
Pa3spgen 4. YCTOHUYHBOCTD 3ajiaHue,
4 7 | IMHeHHBIX CTALMOHAPHBIX 20 12 8 0 4 8 10 10 10 Tecr,
cHUCTeM. Bonpocsr k
9K3aMeHy
JomariHee
3a/laHue,
Pa3pen 5. MeToabl aHa/1M3a Tecr,
4 7 AT 3. A 22 14 6 4 4 8 10 10 10 | Bompocs K
JIMHEeHHBIX CHCTEM yIpaBJIeHHs.
3K3aMeHy,
JlaboparopHast
pabora
JomaniHee
3a/laHue,
Paspen 6. Metopbl cCHTe3a CUCTEM Borpocer k
4 7 AT 5. A 33 | 23 6 13 4 10 10 10 10 | sK3ameny,
ynpasJieHUs.
Tecr,
JTabopartopHast
pabora
Bcero 3a 7 cemecTp 108 68 34 17 17 40 55 55 55
JomaniHee
3ajlaHue,
4 g |Paspen7. Teopisi MCKpETHbIX 50 | 24 | 12 0 12 | 26 | 15 | 15 | 15 Tecr,
CHCTeM ynpaBJ/eHHUs.
Bormpocs! k
3aueTy
JomariHee
3a/laHue,
4 8 Pa3pen § AHam3 nponeccoB B 6 4 ’ 0 2 2 10 10 10 Tecr,
He/TMHeHHBIX CHCTeMax.
Bonpocs! k
3aueTy
JomariHee
3a/laHue,
4 g |Paspen 9. HactorHbie MeToALI 40 | 18 8 0 10 | 2 | 10 | 10 | 10 Tecr,
aHa/M3a HeJIMHEHHBIX CHCTeM.
Bomnpocs! k
3aueTy
[omariHee
Paspen 10. Pacuer ciayyaiHbIX 3a/jaHue,
4 8 |mpomeccoB B cMcTeMax 12 6 4 0 2 6 10 10 10 Bonpocs! k
ynpasJieHus. 3auery,
Tecr
Bcero 3a 8 cemecTp 108 52 26 0 26 56 45 45 45
Bcero no guciunimHe 216 120 60 17 43 96 100 100 100
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Kpurepuu onieHUBaHUSA

OIIK-3
BOHpOCbl OMKpbIMO20 muna:
Ne 1
Yemy paeHa aMnnUTYOHO-YACTOTHAA XapakTepucTMka (AYX) cucTemel C NepenaTtoyHoi yHEUUER Buaa
W(s)=(T1-s+1)/(s(T2-s+1)) npn T1=0,7 u T2=05 v yacToTe w—+=?
Ne 2
Yemy paBHa pa3ouyacToTHan XapakTepucTka (PYX) cucTemsl B rpafycax C NepeaaTodHon qiyHKUWeR
Buaa Wis)=k/((T1-s+1)(72-s+1)) npu 71=0,1 n 72=0,01, k=5 n yacTote w—+=?
Ne 3 Yemy OyzieT paBHa aMITIUTY/Ia BLIXOJHOTO CUTHAJA, eC/Ti BXOqHOM curdan Usx=5-Sin(4-t+30 rpaj.) POXOAUT uepes 3BeHO C
niepegarouHoit dpyukuueit W(s)=3/(5-s+1)? OTBeT yKa3bIBaeTCsi C JByMsI 3HaKaMHU [TOCJIE 3aISATOM.
Ne 4 [laiiTe onpefiesieHye yCTOMUMBOCTH 110 KOPHSIM XapaKTepUCTUYeCKOro MOMHOMa.
3amkHyTasi cicTemMa OyJieT yCToiuKBa, eciiu .
Ne 5 ITycThb ecTh mouHOM BHa D(8)=5-5/4+5A3+4-5/A2+3-5+2. TTocunTaiite mepBblii OTIpe/ie/TTe/ s MaTpPUIbI ['ypBHIia.
Ne 6
Onpeaenute yron AeD no kputepuio Muxannosa, ncxona u3 rpadimka fonorpada Ha pUcyHKe npu n=3.
OteeT — B rpagycax.
Im D (jw)
/— \ Re D(jw)
0 a,
n= n=
_\_‘-_-__‘——\.m.,_‘_\_\_\_\_
Ne 7 OnpenenvTe, IPUMEHUB KPUTEPHI yCTOWYMBOCTH HalikBHCTa, B KAKOM COCTOSTHUM HaXOAWUTCS 3aMKHYTasi CUCTeMa C IepeAaTouHoi
dbyuxkuueii Buga W(S)=k/((T1-5+1)-(T2-5+1)-(T3:5+1)) u UTID, u306pa>kEHHOL Ha PUCYHKE.
V(o)
- e
-~ ~
/ N\
/ \
-1 ®—> +c0 1 Uw)
' 0 =
O} — ®=0
3aMKHyTasi cucTemMa
Ne 8

CHUMWTE C rpacilka BeNWYMHY NepeperynupoBaHna o UNn n B %, KOMMYeCTEO KonebaHnil nepexoqHoro
npoLecca n M BpeMA 0KOHYaHWA NepexoqHOTo NPOLecca tN B CeK.
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Step Response

Amplitude

Time (seconds)

Ne 9 TMpu BoinoHeHHU: TpeGOBaHMHA 10 3aracam YCTOMUMBOCTH M GBICTPOAEMCTBIIO ObLT BRIOPaH CIeYIOLIki BapHaHT yKelaeMoi
JIAUX, npefcTaB/ieHHbIM Ha PUCYHKe.

=20 ;n” '\)\\

PasHoctHas JTAUX (LITKY) cOOTBETCTBYeT BK/IIOUEHHIO

No 10 Paccuurarh yCTaHOBMBLIYIOCS OIIMOKY 110 3ajaroieMy Bo3geicTsrio g(f) /st CTPYKTYPHOM CXeMbl, IPUBEAEHHOM HA PUCYHKE, TIPH
crepyrolux nmapamerpax: g(t)=2-t/2/2-1(t), f1(t)=3-t/2/2-1(t), f2(t)=4-t/2/2-1(t), T1=0,1c, T2=0,05c, k1=2, k2=4, k3=5.

OTBeT yKa3sarh C JByMs 3HaKaMH TOCJIe 3araToi. B cyiydyae eciv OTBET paBeH +00 WM —o0, TO B OTBeTe mucath +inf uiu -inf
COOTBETCTBEHHO.

4 £,

i?% i e&e kb b3 (T +1) .

fs+1 b

Bonpocbl 3akpbimozo muna:
Nel ABTOMaTUUEeCKOE yIIpaB/IeHUe — 3TO:

a) aBTOMAaTHUeCKoe BO3/eiicTBHe Ha 0OBEKT, IPUBOJSLLEE K YIYUILIEHHIO €T0 COCTOSTHUS;
0) 3ajaHHOe BO3ZeiiCTBHe Ha 00OBEKT, TPUBOZSLLEE K Lie/IeHaNpaBIeHHOMY H3MEeHEHHIO ero COCTOSTHNS;
B) TIOCTOSIHHOE BO3/IeICTBHE Ha 00BEKT, IPUBOZSIIee K YIyULIeHHIO COCTOSTHHUS;

T') Lie/IeHarpaB/IeHHOe BO3/eliCTBHe Ha 0OBEKT, IPUBOAsIIee K 33/JaHHOMY U3MEHEHUIO ero COCTOSTHUSI.
Ne 2 Dopmbl MaTeMaTHyecKoro OnMCcaHusi, MpuMeHsieMble B TAY:

a) CTPYKTYPHO-/JMHaMUYecKasl CXeMa;

6) nmepesiaTouHble (GyHKLNMY;
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B) 061ue quddepeHianpHble ypaBHEHNUS;
r) cucrema gy depeHIManbHbIX YPaBHEHHH;
1) BeKTOpPHO-MaTpuyHas opma.
Ne 3
Mpwn nonyyerun A4X 1 ©HYX Ha Bx04 3BeHa NOAaeTCA BXOAHOW CUIHan Buaa:
a) 1(z);
B) &(z);
B) Sin{ew-t);
r) sin®2(cw-t).
Ne 4 [MocnenoBarenbHOe CoeiiHEHNE 3BeHbeB HaXOAUTCS IO Creflytoleil hopmyse:
a) W(s)=TIWi(s);
6) W(s)=zWi(s);
B) W(s)=W1(s)/(1+Woc(s) W1(s));
r) W(s)=W1(s)/(1-Woc(s)- W1(s)).
Ne 5
MepenatouHan pyHKLKMA PA30MEHYTOW CUCTEMBI MO 3a0aKLleMy BO3ISHCTBU — 3TO:
a) W(s)=Y(s)G(s) npn woc(s)=0;
B) & (s)=Y(s)G(s)=W(s) [ (1+Wwoc(s) Wi(s));
B) #x(s)=X(s)G(s)=1-2(s);
r) Wf(s)=Y(s)/F(s) npn Woc(s)=0
) & f(s)=Y (s)/F(s)=WF(s)/(1+Woc(s) W(s));

e) Pxf(s)=X(s)/F(s)=—Ff(s).

Ne 6 Ol'[pe,[[efII/ITI: repeaTouHyro Cl)yHKL[I/IIO pa30MKHyT0i¢’l CHCTEeMBI 110 3aa0iemMy BOB'E[EI\/‘ICTBI/II-O, HCX0Ad U3 CXeMbI Ha PUCYHKe

1)

git/ — @ Wils/ -%ﬁ S WoIS] | AWsISI WIS - it
Wels/

a) W1(s)-W2(s)-W3(s)-W4(s);

6) W2(s)-W3(s)-W4(s);

B) W3(s)-WA(S);

r) WA4(s);

1) W1(s)-W2(s)-W3(s)-Wa(s)- W5(s);
) W1(s)-W2(s)-W3(s);

&) W1(s) W2(s).
Ne 7  Kpwurepuii ycroiurBocti HalfKBHCTa ITpejycMaTpyUBaeT aHaIi3 yCTOWUMBOCTH 3aMKHYTOW CHCTEMBI T10:

a) JIAUX u JIOUX pasoMKHYTOM CUCTEMBI;

6) A®YX (rogorpady) pasoMKHYTO# CUCTEMBbI;
B) AUX 1 ®UX 3aMKHYTOW CUCTEMBI;

r) A®UX (rogorpady) 3aMKHYTOM CUCTEMBI;

) BpeMeHHBIM XapaKTepUCTUKaM (TIepeXOQHOM 1 BeCOBOH (hyHKLIUSIM) Pa30MKHYTON CHCTEMBI;
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€) BpeMeHHBIM XapaKTepUCTUKaM (TIepeXOQHOM 1 BeCOBOM (yHKIMSIM) 3aMKHYTOH CHCTEMBL.
Ne8  IlocraBbTe B COOTBETCTBHe MOKa3arTe/Ib KauecTBa U IPYIIy, K KOTOPOM OH OTHOCUTCSL.

MNokazarenu kayecTsa:

1) MAKCUMANLHAAR amMNNnTYaAa CUrHana oLWnDKK xmax;
2) YCTAHOBMBLUAACA OLIWDKA xYCT;

3) BENMUYUHE NepeperynWpoBaHnA o UMK ;

4) Konu4ecTBOo KonebaHwi n NepexoqHoro npouecca;
5) BpeMA NepexoQHoro Npouecca t;

6) cTeneHs YCTOMYMBOCTH 77,

7) KoneDaTensHOCTh u;

8) aaTyxaHwe 3a nepuopg ¢

9) 3anack! YCTOMYWBOCTH NO aMNNuTyae LA,

11) nokasartenks KonebaTensHOCTU M|

12) nonoca nponyckadua AYX 3amMKHYTOR cucTemel Aw UNK YacToTa MakcuMmyma (pesoHaHca) AYX wm,

13) yacTtoTa cpe3a AYX pasoMKHYTOR CUCTEMBI wC.

Mpynnel:

a) KpUTepun (NokasaTeni) 3anacoe yCTORYUBOCTH,
B) kpuTepuK (Nokazatenu) ObICTPOAEHCTBUA;

B) KpUTEpPWUU (NOKa3aTenn TOMHOCTK);

r) KOMAMNEKCHBIE KPUTEPWMUM (NOKA3ATENW) KAYECTEE;

0) WHTerpansHele NOKa3aTenu KadecTea.

Ne 9
YcTaHoBMBLIEWCA (CTATWYECKON) OWMDKOW Ha3kIBAKIT:

a) NOCTOAHHOE 3HaYeHWe CUrHana olWWoKK x(t), T.e. xycT=limt—=x(t);
D) aHayeHne curHana ownbrn x(t)=g(t)—v(t);
B) NepenatouyHyo yHKUWI 3aMKHYTOR CMCTEMEI MO owKMbke dx(s) No 3a0at0lWemy BO3NEACTBHK,

r) NepenarouHyr oyHKLMKD 3aMKHYTOR CUCTEMBI NO 0WKOKe $xf(s) N0 BOIMYLLAKLLEMY BO3OEACTBUHY,
[) MaKCHMANLHY0 aMnnuTyLy CUrHana oMbk xmax=gmax/A(wg).
Ne 10 ITocTaBbTE B COOTBETCTBHE CTPYKTYPHbI€ CXeMbl U COOTBETCTBYIOLLIiE UM PeryasaTopbl Ui CbI/I]IprI:I.

CTpYKTYpHBIE CXeMBI:

1)

o Lo b ]
Ts+1 Ts+1 Ts+1

2)

.|l'.’1+k23 = egﬁ =1 >
Ts+1 Ts+1 Ts+1
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3)

Ts+1 Ts+1 Ts+1
1+ 18
4)
S
g N2 ;%;h%% ?
Ts+1 Ts+1 Ts+1
5)
f
g ¥
—)l%%kﬁﬁe ko %4%% ko —= ks
F Ts+1 Ts+1 Te+1
6)
J
& ke g J k| & 6
Ts+l Ts+1 Ts+1
kOC
7)

Ts+1

PerynaTopsl uan QUILTPLI

a) [1-perynsarop (IponopLMOHANIBHBIN PErysTop);

6) I1/I-perynsitop (MpOMOPLMOHAIBHO-¥hPePeHINATbHEIN) B TIPSIMOiL 1IeTH;

B) [1[I-perynsaTop (TIponopLroHaNbHO-AUddepeHIHaNbHbIN) B Bie TMOKOM 00paTHOM CBsI3H;
r) U-perynsitop (MHTerpaibHbIi);

1) I11-perynsrop (MponopLyoHanbHO-UHTerpaibHbli, HHaue N30 pOMHBII);

€) pery/MpoBaHye C TIOMOLbI0 HeeJUHUUHOM 06paTHOM CBsI3Y;

€) KOMOMHHUPOBaHHOE Pery/MpoBaHye (TeopHsi MHBAPHAHTHOCTH);

K) punbTp Kanmana;

3) ¢ubTp YebbliieBa;

1) bunsTp MapKBHKa.

OIIK-4
Bonpocbl omkpbimozo muna:
Ne 1
Yemy paeHa aMnNNUTYOHO-YaCTOTHAA XapakTepucTrka (AYX) cucTemel ¢ nepenatodHoi yHKUMeR Buaa
Wi{s)=k/((T1-s+1)(T2-s+1)) npu T1=0,7 n T2=05, k=5 W yactoTe w—+=?
Ne 2
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Yemy paeHa (ha3aouacToTHaA XapaktepucTuka (PHYX) cucTemMel B rpagycax ¢ nepefatodyHod dyHKLWeR
Buaa Wis)=(T1-s+1)/(s-(T2-s+1)) npn 71=0,1 u 72=0,01 1 yacToTe w—++=?

Ne 3 Yemy Gyzer paBHa (pasa BEIXOHOTO CHIHA/A, €C/IM BXOAHOM curHan Usx=5-Sin(4-t+30 rpaj.) MpoxouT uepes 3BEHO C MepejaTOuHON

¢dynkuuent W(s)=3/(5-s+1)? OTBeT yKa3bIBaeTCs B rpajycax C JByMsl 3HaKaMH T0CJIe 3arsiToM.

Ne 4 [Taiite hopMy/IMPOBKY KpUTepHs yCTOHUMBOCTH I'ypBHIIa.

Ne 5 TIyctb ecthb mosmHOM Bufa D(S)=2-5SN\4+4-5/3+9-5A2+1-5+7. TlocunTaiiTe mepBsbIii OnpeeuTe b MaTpyLibl ['ypBULia.
Ne 6 Onpegenute yron All o KpuTepuro MuxaiioBa, NCxofs U3 rpaduka rogorpada Ha pucyHke rpu n=4. OTBeT — B rpaJycax.

Im D (jw)

n=

0 a,

H=

_\_-_-___—“M_'_‘—‘—\—\_

ﬁ \ Re D(jw)

Ne 7 Oripenenute, IpUMeHUB KpUTepuii ycTounBocT HallkBHCTa, B KAKOM COCTOSIHMM HaXOUTCS 3aMKHYTasl CCTeMa C TlepeJaTouHon

oyukupeii Buga W(s)=k/((T15+1)-(T2s+1)-(T3s+1)) u UID, 1300pakEHHOMN HA PUCYHKE.

V(o)

3aMKHyTasi cucTeMa
Ne 8

CHuMWTe C rpadoMka nokasartenks KonebaTeneHoCTW M W nonocy nponyckadua Aw B pag/c.

25

22031



Bode Diagram

Magnitude (abs)

Frequency (rad/s)

Ne 9
PaccunTaTe MakCMManeHy aMnnuTyay oWwWdkn No 3afaLlemy Bo3OeCTEUK g(t) ANA CTPYKTYPHOR
CXeMbl, NPUBEAEHHOIM HA PUCYHKE, NPKW CNefyLLMX napamMeTpax. g(t)=2 sin(w-t), F1(t)=3 sin(2-w-t),
F2(t)=4-sin(3-wt), T1=0,1 ¢, T2=0,05 C, k1=2, k2=4, k3=5.

OrtBet YKa3aThb C ABYMs 3HAKaMHU I10C/ie 3arATon. B Cjly4ae eC/ii OTBET paBeH +00 UK —00, TO B OTBeTe NMHUCATh +inf unu -inf cooTBeTCTBEHHO.

4 J

i%% i %g% b agekz(fzﬂl} ~

fs+1 b s

Ne 10 ITpu BbIMOMHEeHHUH TPeOOBaHMIA 10 3aracaM yCTOMUMBOCTH M OBICTPOAEHCTBHIO ObLT BRIOPAH C/IeVIOIIMi BapraHT xenaemoi JIAUX,
Tpe/iCTaB/IeHHbIN Ha PUCYHKe.

IL

PasHoctHas JIAUX (LIIKY) COOTBETCTBYET BK/IFOUEHHIO
Bonpocb! 3akpbimoz2o muna:
Ne 1 OcHoBHble 3ajiaur aHanmu3a B TAY:
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a) ¥ccleJoBaHNe CBOWCTB CHUCTEMbI, TIPeX/e BCero, yCTOMUMBOCTH;
6) olLleHKa MoKa3aTesieii KaueCTBa CHCTEMBI;
B) KOPPeKTHPOBKa CyIeCTBYIOI{el CHCTEMB;

T') IOCTPOEHHE HOBOM CUCTEMBI B COOTBETCTBUH C TPeOOBaHUSIMU K €€ CBOMCTBAM U KaueCTBy.
Ne 2 OcHOBHOV (opMOIi MaTeMaTH4eCKOTO ONMCaHus, puMeHsiemoii B TAY, siBiseTcs (r0Tcs):

a) CTPYKTYPHO-AWHAaMHUUecKasl CXeMa;

0) nepesaTouHble QPyHKIMH;

B) ob1ue AuddepeHLaIbHbIe YPaBHEHVS;
r) cuctema AvddepeHLIMaNbHBIX YPaBHEHUH;

) BEKTODHO-MaTpuuHasi opma.
Ne 3 AUX MoeT ObITh Hak/jeHa 13 CIeAYIOLMX COOTHOLIEHHU:

a) Alw)=|W(ji-w)|;
6) Alw)=arg(Wij-w));
B) A(w)=VU(w)"2+V(w)"2;
r) Alw)=arctg(V{w)/U(w)).
Ne 4 TTapasutensHOe coeJUHeHHe 3BeHbeB HAXOAUTCS 110 CreAyrolei hopmyre:
a) W(s)=T1Wi(s);
6) W(s)=2Wi(s);
B) W(s)=W1(s)/(1+Woc(s)-W1(s));

r) W(s)=W1(s)/(1-Woc(s)-W1(s)).
Ne 5 TlepeaTouHast pyHKLHsI 3AMKHYTOM CUCTEMBI TI0 3a/JaI0IL[eMy BO3/I€HCTBHIO — 3TO:

a) W(s)=Y(s)(G(s) npu Woc(s)=0;

B) #(s)=¥(s)/G(s)=W(s) | (1+Woc(s) W(s));
B) #x(s=X(s)/ G(s)=1-®(s);

r) Wfis)=Y(s)/F(s) npu Woc(s)=0

0) 2 (s)=Y (s)F(s)=wf(s)/(1+woc(s)- W(s)),
e) exf(s)=X(s)F(s)=—2f(s).

Ne 6 Onpezie/UTh epefaTouHy 0 (GYHKLHIO pa30MKHYTOM CHCTEMBI 10 BO3MYLIAIOIEMY BO3/IeHCTBHIO, UCXO/S M3 CXeMbl Ha PUCYHKe

)

glt) —@—{Wils| {WLHsT] - -(WslsT\=[W ()] ¢ - ptt)
Wy ls)

a) W1(s)- W2(s)-W3(s)-W4(s);

6) W2(s)-W3(s)-W4(s);

B) W3(s)-W4(s);

r) WA4(s);

1) WL(s)-W2(s) W3(s)-Wa(s) W5(s);
e) W1(s) W2(s)-W3(s);

&) W1(s)-W2(s).
Ne 7 KpuTtepuii ycToiiunBoctr HalikBrcta Haubosiee IIMPOKO MUCIO/b3YeTCs Ha MPAKTHKE M0 C/IeAYIOLUM TPUYHHAM:
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a) nepefarouHasi (GyHKIMSI M YaCTOTHbIE XapaKTePUCTUKH i/l PA30MKHYTOH CHCTeMbl MOTYT ObITh TI0/TyUeHbI TIPOLLe, YeM /ISl 3aMKHYTOI;
6) moMHMO aHa/IM3a YCTOHUMBOCTU 0becIieurBaeTCs onpesiesieHHe psifia TIoKasaresel KauecTBa CUCTEMBI;

B) AJI aHa/IM3a YCTOMUYMBOCTH M KaueCTBa CUCTEMBI B IPUHLHIIE He TpebyeTcsl MaTeMaTHyeCcKasi MOJelb, TaK Kak KpUTepHH [JOMyCKaeT
paboTy C 3KCIepUMEHTaTBHO MOTyYeHHBIMH YaCTOTHBIMU XapaKTepUCTHKAMU;

r) KpuTepuii HalikBHCTa M0/I0’KeH B OCHOBY /I0CTaTOYHO NPOCTHIX U YAOOHBIX MPOIIe/yp CHHTe3a CHCTEM;
) «KJIacCHUeCKUi» BapHaHT KpUTepys pa3paboTaH /sl ciydasi efUHUYHON OTpHLiaTeIbHOM 06paTHOI! CBSA3H, HO JIETKO PacIIPOCTPAHSeTC sl U

Ha o0Imui cmyyvaii.
Ne 8 TlocTaBbTe B COOTBETCTBHE [10Ka3aTe/lb KauecTBa U Ty (PYHKLHIO, C KOTOPOi OH CHUMAeTCst W/IM KOTOpasi Ha BXOZ, CHCTeMbI TTOJaETCs.

MNokaszarenu KayecTea:

1) MaKkCcUMansHaA amnnuTyaa CUrHana oLMBKK xmax;
2) YCTAHOBWBLLAACA OLIWDKA xyCT;

3) BEMUUMHE NepeperynWpoBaHnA ¢ UMK n;

4) Konu4yecTBO KonebaHWin n NepexoqHoro Nnpouecca;
5) BpeMAa Nepexo4HOoro NpoLuecca tr;

6) cTeneHs YCTOMYMBOCTH 1,

T) KkonedaTensHOCTb u,

8) aaTyxaHue 3a nepuof &

9) aanack! YCTOAYWBOCTU NO aMNNUTYAE LA;

10) 3anackl YCTORYMBOCTM No dhase ue;

11) nokazaTens KonebaTensHoCTH M

12) nonoca nponyckaHiua AYX 3amMkHYTOR cucTemel Aw UNKM YacToTa MakcuMymMa (pesoHaHca) AYX wm,

13) vactora cpe3sa A4X pasoMKHYTON CUCTEMBI wC.

DyHKLIMU:

a) rapMOHMYeCKUIA BXOJHOMW CUTHAJ;

6) BXO[HOM CUTHA/I BU/A CTETIEHHOTO psifia (eUHUYHAS CTyTieHuaTas QyHKIWS U T.71.);
B) nepexoHast GyHKLIUS;

r) JIAUX pa3oMKHYTOH CHCTEMBI;

1) JI®UX pa3oMKHYTOM CHCTEMBI;

e) AUX 3aMKHYTOH CHUCTeMbI;

8) ®UX 3aMKHYTON CHCTEMBI;

K) JIAUX 3aMKHYTOM CHCTEMBI;

3) JIOUX 3aMKHYTOH CHUCTEMBI;

1) KOpPHeBast TJIOCKOCTh ¢ 0003HaueHHeM HyJIel 1 TIO/TI0COB TIepeJjaTouHON (GYHKLMH 3aMKHYTOMN CHCTEMBI;

i) KOpHeBast TVIOCKOCTh ¢ 0003HaYeHHeM HyJIeH ¥ TI0/I0COB TIepejaTOuHON (PYHKLFH Pa30MKHYTOM CHCTEMBI.
Ne 9 CTpyKTypHbIM IPU3HAK acTaTH3Ma II0 3a/jaolljeMy BO3/IeHCTBHIO B CUCTeMe C eJMHUYHON OTpuLiaTe/IbHONU 06paTHO CBA3bI0 COCTOUT B!

a) Ha/IMYMK HY/eBbIX KOPHeH B 3HaMeHareJIe MepelaTouHol (YHKIMM Pa30MKHYTOM CUCTEMBI, MIH HHTETPUPYIOILMX 3BEHBEB B MPSMON
LielTH CUCTEMBI;

6) Ha/IM4YHH HYJIEBbIX KOpHeﬁ B 3HaMeHaTeJie Hepe,ﬂ[aTO‘-IHOﬁ (byHKLII/II/I ydacTKa CUCTEMBI 10 TOUKH ITPUTIOKEHHA BOBﬂeﬁCTBHH, nuimn
HWHTErpUpyroLIrnX 3B€HbEB Ha TOM XKe yUaCTKe,

B) HaJIMUMHY HY/IEBBIX KOPHEH B UMC/IUTE e NepejaTOuHON (PYHKIMU Pa30MKHYTON CUCTEMBI, WH A PepeHIMpPYIOIUX 3BeHbEB B TIPSIMOL
LIeTIN CUCTEMBI;

T') HaJIMYMK HYJIeBBIX KOPHeH B UMC/IMTeJIe Tepe/jaTOuHOM (QyHKIMH yUacTKa CUCTEMBI [I0 TOUKU MPU/IOKEHUsI BO3AEHCTBYS, WU
IubdepeHIUPYIOMINX 3BeHbEB HA TOM JKe yJacTKe.
Ne 10 YKa)kuTe OCHOBHBIE CIIOCOOBI MOBLILIEHNS] TOUHOCTH:
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a) NnoBbIIIeHNe 0011ero Ko3huIueHTa yCHIeH:s! Pa30MKHYTOH CUCTeMBI WM IIpUMeHeHHe [1-peryssitopa;

6) BBeZleHHe TIPOU3BOJJHO B 3aKOH YIIpaB/eHus Win npuMenenue I1/I-perymnstopa;

B) nprMeHeHue [1/I-perysTopa B Bufie riOKoi 0OpaTHOM CBs3Y;

r) obecrieueHre acTatu3Ma IyTEM BBe/leHHsI MHTerpajia B 3aK0H YIIPaB/IeHs WM IIpUMeHeHHe VI-perynsiTopa;

) obecrieueHye acTaTu3Ma IIyTéM IIpUMeHeHus! TIPONOPLMOHAIbHO-MHTerPalbHOIO 3aKOHA yIIpaBiieHus (M1304poMHoro), uu IT1-
perynsTopa;

e) obecrieueHye acTaru3Ma IyTEM BBeJleHUs KECTKOM Hee/JMHUYHOI 00paTHOM CBSI3M;

&) obecrieueHre acTaTu3Ma I10 3a/lalolieMy BO3/IeHCTBHUIO C TOMOIIbI0 KOMOMHIPOBAHHOTO PEry/MpOBaHMS;

K) obecrieueHye acTaTy3Ma Mo BO3MYIIAIOIIeMy BO3/|eHCTBUIO C OMOII[bI0 KOMOMHUPOBAHHOTO PEry/IMPOBaHMUS;
3) noHwkeHue ob1ero ko3¢ duiivenTa ycuieH|s Pa30MKHYTOM CUCTeMbI WU NpuMeHeHue [1-perynsropa;

1) obecrieueHre acTaTy3Ma IyTEM BBeJIeHHs TPOU3BOAHON B 3aKOH YTIpaB/IeHUs WM puMeHeHue T1]J-perynsiTopa;

i) obecrieueHye acTaTH3Ma IyTEM BBeZleHHUsI THOKOH 00paTHOM CBSI3MU.

OIIK-7
Bonpocbl omkpbimozo muna:
Ne 1
Yemy paBHa amnnuTyaHO-4aCcTOTHaA XapakTepucTuka (AYX) cuctemsl C nepeaatodHon oyHKUKMeR B1uaa
W{s)=(T1s+1)/(T2-s+1) npu T1=0,1 1 T2=0,01 1 yacToTe w—s+=?
No 2
Yemy paBHa ha3ouacToTHan xapakrepuctuka (PHX) cuctemel B rpagycax C nepefartoqHoi oyHKLWeRA
Bupa Wis)=(T1-s+1)(T2-s+1) npn T1=0,7 1 T2=05 1 4acToTe w—+=?
Ne 3 Yemy Oyzer paBHa (pasa BEIXOAHOTO CHTHAJA, eC/i BxogHow curtan Usx=4-sin(5-t+20 rpaz.) mpoxoAuT uepes 3BeHO C
nepegarouHoit dyukuueit W(s)=(3-s+1)/(5s+1)?
Ne 4 [atiTe GpopmMynMpOBKy KpUTepHs yCToMunBOCTH Muxaiinosa.
Ne 5 IMyctb ecth nosmHOM Buzia D(S)=5-5/4+5A3+4-5/A2+3-5+2. TTocunTaiiTe BTOPOIi OMpe/e/nuTe/Ib MaTpHLbl ['ypBULia.
Ne 6
Onpenenute yron AeD No KpUTepKo Muxainnoea, ucxoan ui rpaduka rogorpada Ha pucyHke (n=4).
OTBeT — B rpagycax
Im D jw)
m Re D(jo)
an |0
Ne 7 Onpe,qem/ITe, TNpUMEeHUB KpI/ITQpI/IfI yCTOﬁ‘IHBOCTH HaﬁKBHCTa, B KaKOM COCTOAHWH HaXOAUTCA 3aMKHYTasi CCTeMa C
nepegarounoit dpyukuueit suga W(s)=K/((T1-s+1)-(T2-s+1)-(T3-s+1)) u UII®D, u306pakEHHOM Ha pUCYHKe.
V(o)
AN .
-~ g ~
e N
/ N\
[ A
-1 ®—> too ik Ulw)
O 8 ®=0
3aMKHyTas cucTemMa
Ne 8
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Ne 9

Ne 10

CHWMATE C KOPHEBOW NNOCKOCTH CTENeH:L YCTOAYMBOCTK 1 M KONeDaTeNEHOCTE k, NOCUNTANTE

3aTyxaHue 3a nepnomd & B %.

0.22

.34

T, 10106
o
{ =
<]
Q
@
&
-]
e
]
=
™
@
£ -10F06
System: s1

-201" | Pole : -7.88 - 29.4|
EDarnping 0.259
Overshoot (%): 43.1

Pole-Zero Map
0.16 0.11 0075
System: s1
Zero: -2
Damping: 1

| Overshoot (%): 0
Frequency (rad/s): 2

System: 51

Pole : -2.53

Damping: 1

Overshoot (%): 0
Frequency (rad/s): 2.53

System: s1
Pole : -1.7
Damping: 1

" Overshoot (%): 0

b
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PaccuuTarh YCTaHOBMBILYIOCS OLIMOKY M0 BO3MYILAIOILEMY Bo3aeHcTBIIO f1(t) /st CTPYKTYPHOM CXeMbl, IPUBEJEHHON Ha
PUCYHKe, TIpy ciefytolux napamerpax: g(t)=2-1(t), f1(t)=3-1(t), f2(t)=4-1(t), T1=0,1 c, T2=0,05 c, k1=2, k2=4, k3=5.

OTBeT yKa3aTb C OJHUM 3HAKOM II0CJIe 3ansAToi. B ciyuae ecsiv OTBET paBeH +00 WM —00, TO B OTBeTe nucarth +inf wm -inf

COOTBETCTBEHHO.
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ITpu BbinoHeHHH TPeGOBAHMHA M0 3aracam YCTOMUUBOCTH M OBICTPOAENHCTBIIO ObLT BRIOPaH CIeYIOLIMI BapHaHT yKelaeMon

JIAUX, npecTaB/ieHHbIM Ha PUCYHKe.
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PasHoctHast JIAUX (LITKY) cOOTBETCTBYET BKITIOUEHHIO
Bonpocbl 3akpbimoz2o muna:
OcHoBHbIe 33/jaun cMHTe3a B TAY:

a) uccie[joBaHNe CBOMCTB CUCTeMBI, TIPeXX/e BCero, yCTONUMBOCTH;
0) oLleHKa MoKa3aTesieil KaueCTBa CUCTEMBI;
B) KODPEKTHUPOBKA CYII|eCTBYIOLLeil CHCTeMBI;

I') IOCTPOeHKe HOBOH CHCTeMBI B COOTBETCTBHH C TpeOOBaHUSIMHU K ee CBOHCTBAaM M KaueCTBY.
IMepenartouHas GyHKLMSA 3BeHA UM CUCTEMBI — 3TO:

a) OTHOIIIeHue H306pa}K€HHﬁ 1o .Harmacy €ro BbIXOAHOI'O U BXOAHOI'O CUI'HAJ/IOB ITPX HYJIEBBIX HaYa/IbHBIX YC/I0BUAX U
OTCYTCTBHH APYIUX BXOAHBIX CUT'HAJ/I0B,

6) CyMMa I/I306PH)KQHI/Iﬁ 110 J'Iarmacy €ro BbIXOJHOI'O ¥ BXOAHOI'O CUI'HAJIOB ITPU HYJIEBBIX HAYd/IbHBIX YC/IOBUAX U OTCYTCTBUU
APYI'uX BXOAHBIX CUI'HAJIOB;

B) Pa3HOCTb U300pa)keHw# 1o Jlamnyiacy ero BbIXOZHOTO ¥ BXOJHOTO CUTHAJIOB;
r) OTHOLLIEHHe U300pakeHHHt 1o JIariacy ero BLIXOAHOTO U BXOJHOTO CUTHA/IOB MPH HEHY/IEBbIX HauabHBIX YC/IOBHUSIX;

1) YMHO)KeHHe M300paKeHHH Mo Jlaniacy ero BHIXOZHOTO U BXOJHOTO CUTHA/IOB [P HY/EBLIX HauaIbHBIX YCJIOBUSX U
OTCYTCTBUH JIDYTHX BXOZHBIX CUTHAIOB.
@UX MoKeT ObITh HaliJieHa U3 C/Ie/[YIOIUX COOTHOLLIEHHM:
a) p(w)=W(j-w)l;
B) p(w)=arg(W(j-w));
B) ¢(w)=VU(w)"2+V(w)"2;
I @lw)=arctg(Viw ) U{w)).
Coe/jiiHeHVe 3BeHbeB B IIeTlb C OTpHULiaTe/IbHON 06paTHOH CBs3bI0 HAXOAUTCS MO Cilefyomel gopmyre:
a) W(s)=T1Wi(s);
6) W(s)=2Wi(s);
B) W(s)=W1(s)/(1+Woc(s)- W1(s));

r) W(s)=W1(s)/(1-Woc(s)-W1(s)).
IMepenarouHast GyHKLHs 3aMKHYTOM CHCTEMBI 110 OLIMOKe OT 3aJJa0ILiero Bo3eiCTBus — 3T0:

a) W(s)=¥(s)/G(s) npu woc(s)=0;

0) #(s)=Y(s)G(s)=w(s)/(1+Woc(s) W(s));

B) ¢x(s)=X(s)/G(s)=1-2(s),

r) Wf(s)=Y(s)/F(s) npu woc(s)=0

0) @ f(s)=Y (s)/F(s)=Wf(s)/(1+Woc(s) W(s)),
8) xf(s)=X(s)/F(s)=—Ff(s).

OripesieUTh MepeZiaTouHy o (DYHKIMIO Pa30MKHYTOM CHCTEMBI 110 BO3MYIIAIOLIEMY BO3[efCTBHIO, NCXOZS U3 CXeMbl Ha PUCYHKe
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a) W1(s)- W2(s)-W3(s)-W4(s);
6) W2(s)-W3(s)-WA(s);

B) W3(s)- WA(s);

r) W4(s);

m W1(s)- W2(s)-W3(s)-W4(s)-W5(s);
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Ne 8

Ne 9
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e) W1(s)-W2(s)-W3(s);
&) W1(s)- W2(s).

BribepuTe npaBuIbHbIe GOPMYIMPOBKY KpUTepus ycToitunBocTy HalikBucra:

a) ANA YyCTORYMBOCTM 3aMEHYTON CUCTEMBI HEOGXOAMMO W JOCTATOYHO, YTODLI NP U3MEHEHWW YacToThl
o7 0 go +%= yron noeopoTa waobpakatwero eektopa YN pasomkHyTON CUCTeMEl W(j-w) OTHOCHTENEHO
ToYkM € KoopauHatamu (-1; 0]) B NoNoxWTENsHOM HanpaeneHun (NPOTUE YACOBOW CTPENKW) CoOCTaBWn
1, rae | — KONWYECTBO KOPHEeH 3HaMeHaTens nepeaaTodyHon hyHKLWN Pa30MEHYTOR CUCTEMEI, NEKaLLMX
B Npaeoii MOMyNNocKOCTH (C NONOKUTENBHLIMKA BELECTBEHHEIMM YACTAMM);

0) ANA YCTOAYMBOCTH PA3CMEHYTOR CUCTEMBI HEODXOQMMO W NOCTATOYHO, YTCOKI NPW M3MEHEHMW
yacToTel oT 0 fo +%= yron noeopoTa u3ohpaxarwlero eekropa YlNd zamkHyT ol cuctemel Wi(j-w)
OTHOCUTENBHO TOYKM C KoopauHaTtamu (-1; 0) B NONOKWMTENEHOM HANPABNEHUK (NPOTME YAaCOBOM
CTpenku) cocTaeun 2-wl, rae | — KONWJeCcTBO KOPHER 3HAaMEHATENA NepelaTodHON YHKLWKA
pa30MKHYTOR CUCTEMBI, NEXALLWX B MPABOA NONYNMNOCKOCTM (C NONOXWTENEHLIMKY BELLECTBEHHBIMM
YacTAMW);

B) ANA YCTORUMBOCTH 3aMKHYTOR CUCTEMEI HEOBXOAUMMO M AOCTATOYHO, UTOOL! NPW M3MEHEHUW YACTOTHI
oT 0 oo += cymma nepexofoe J1PYX pazoMKHYTOR CUCTEMBI Yepe3 «KPUTUYECKUA 0Tpe3ok» Dbina paBHa
12, rge 1 — KONMWYECTBO KOPHEW 3HaMeHaTenA nepefatodHon yHKLK Pa3oMEHYTOR CUCTEMBI, NMEKALIMX
B Npaeoil NoNynnocKoCTy (C NONOKUTENEHLIMW BELECTBEHHLIMK YacTAMK);

r) AnA YCTOAYMBOCTH 3aMKHYTON CMCTEMbI HE0DXOAUMO W JOCTATOUYHO, YTODLI NPU U3MEHEHWW YACTOTI
0T - [0 +%° cymMa nepexonoe NPYX 3aMKHyTON CUCTEMbBI YEpes «KPUTHUYECKWIA OTPEe30K» Obina pasHa
12, rge | — KONWYeCTBO KOPHEW 3HaMeHaTenA nepedatodHon dyHKELWMK Pa30MEHYTOR CUCTEMEI, NEKaLIMX
B npaeoii NonynnackocTy (C NONOKWTENEHBIMW BELLECTBEHHLIMKM YACTAMM).

[nAa nocTpoeHKUA (onpeneneHna) rpaHiu 0bnacTu YyCTOAYUBOCTH MCNONL3YHTCA:
a) HeoDXoAWMEIA KpUTepui (ycnoeue) yeToruneocTy (al=0 n an=0);

B) NONONHUTENEHLIA KPUTEPHIA A=

axlo4 axloB

aylaA avlas

B) KpUTEPWUA YCTORMMBOCTKH [YpPBULA;
I) KPUTEPWA YCTORYWMBOCTU HalkBUCTa;

) KpUTEPUIA YCTORYMBOCTM [onoea.

CTpPYKTYpHBIH IPH3HAK acTaTH3Ma [0 BO3MYILIAIOILeMY BO3[eHCTBHIO B CUCTeMe C eAUHIYHON OTpULIaTe/IbHOM 06paTHON
CBfI3bI0 COCTOUT B:

a) HaJIMYMK Hy/eBbIX KOPHel B 3HaMeHareJle IepelaTouHOl (DYHKIMHM Pa30MKHYTOW CUCTEMBI, U UHTETPUPYIOLIUX 3BeHbEB B
MPSIMO¥A LIeNY CUCTEMBI;

6) Ha/IMUMK HyJIeBBIX KODHell B 3HaMeHartesle Nepe/jaToYHOH (yHKIMM yYacTKa CUCTeMBI [I0 TOUKY IIPH/IOKEHHsT BO3[eHCTBYS,
WM MHTErPHUPYIOIHX 3BeHbEB Ha TOM )Ke YUacTKe;

B) Ha/lIMUMY Hy/IeBBIX KOPHEH B UMC/IUTeIe TTepefaTouHON (YHKIMM Pa30MKHYTOM CUCTeMBI, WIH AU(depeHIIPYIOIIX 3BeHbeB
B NPSIMOM L|eN CHUCTEMBI;

I') HaJIMUNK HY/IEBbIX KOPHEH B UNC/IMTEIe TIepeJaTOUHOMN (YHKLIMH YUacTKa CUCTEMBI 0 TOUKH [PUIOKEHHS BO3LEHCTBHS, WK
JubdepeHIUPYIOINX 3BeHbEB HA TOM JKe yJacTKe.

BBeyieHue B cucTeMy MPOM3BOHOM WK TIPOMOPLMOHANTBHO- b depeHLanpHOro 3akoHa ynpasnenus ([1J-perymsitopa) ¢
nepenarounoit Gpyukuumeit W(s)=k1+k2-s (k1>1) npusogur k:

a) yMeHBILIEeHUIO YCTaHOBUBLINXCS OIIMOOK (TOBBIIEHUIO TOYHOCTH CUCTEMBI);

©6) TIOBBILIIEHHMIO yCTAHOBUBIINXCS OMMOOK (YMEHBIIIEHHIO TOYHOCTH CHCTEMBI);

B) YMeHBILIEHHIO 3aI1acoB YCTOMUYUBOCTH, T.e. IPUOMIIKEHUIO K KosebaTeIbHOM rpaHuIle yCTOHUNBOCTY;

T') NOBBILLIEHHIO 3aT1aCOB YCTOMYMBOCTH, T.€. YAAJIEHHIO CUCTEMBI OT KoslebaTe/IbHOM TPaHULIbl yCTOHYNBOCTY;

) YBeTMUeHHIO KPUTHUECKOTO 3HaueHs ko3 GUIMeHTa repefiadl i COOTBETCTBEHHO PaCIIMPeHUI0 IPaHULIbl U3MeHeHHsI
K03 ULIMeHTa yCUIeHHUs Pery/sTopa;
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€) peayM3aLy JaHHOTO Cr1ocoba B BU/ie BKJIFOUEHHs TMOKOW 00paTHOH CBsI3u;
&) HeobX0AUMOCTH 00eCTIeunTh H3MePeHHe KaK CaMO¥ Pery/IMpyeMoii BeJIMUMHbI, TaK U CKOPOCTH ee N3MEeHEeHHUs;

JK) TOSIBJIEHHEO aCTaTH3Ma B CHCTeMe M0 3a/jalollieMy U, B 3aBHCHMOCTH OT MeCTa PacIloyioKeHUsI 3BeHa B CTPYKTYPHOH CXeMe,
BO3MYLIAIOLIEMY BO3[eHCTBUSIM;

3) B 4aCTH C/1y4yaeB, CTPYKTYPHOM HeyCTOMUMBOCTHU CUCTeMBbI yIIpaB/leHus;
1) obecrieueHHIo acTaTu3Ma MepBoro nopsijka MyTeM BBeJJeHUsI B CUCTEMY >KeCTKOM Hee/[MHUUHOM 00paTHOM CBSI3U;

i) obecrieueHH IO acTaT3Ma 1o 3aJarolleMy ¥ BO3MYILAIOIEMY BO3JEHCTBHUSIM C OMOLLIBIO JOTIOJIHEHHUSI CTPYKTYPbl CUCTEMBI
LIeMsIMM KOMITEHCALIUH BO3[eHCTBU;

K) 3HAUUTE/IbBHOMY YCHUJIEHUIO BBICOKOYACTOTHOM YaCTH CIIeKTpa BXOAHOI'0 CMIrHaJjia, YTo 00BbIYHO CHOCO6CTByeT YyBeJIMUEHUIO
B/IUAAHUA TIOMEX.
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