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PABOYAS ITPOT'PAMMA AN CIHIAIIVINHBI
AJAIITUBHBIE CUCTEMbI ABTOMATHUYECKOI'O YIIPABJIEHUA
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o TIpunoxenue 2. TexHOJIOTUU U POPMBI 00yUEHUS
o IIpunoxenue 3. @oH/bI OLIEHOYHBIX CPeJCTB



1. HE/IX OCBOEHVSA TNCIUII/INHbBI

Lenbto 0CBOEHUS AUCLIUIUIMHBI SIB/ISIeTCS (POPMUPOBaHUE CeYIOLUIMX KOMITeTeHLIMI:

OIIK-6 — crocoGHOCTb OCYIIECTB/IATh KPUTUUECKUN aHaMu3 HAyUHBIX [OCTIDKEHWH, a TakkKe WCIO0JIb30BaTh
COBpEMEHHbIe TIOAXOAbI ¥ METO/bl PelIeHHs MPOoQeCCUOHANBHBIX 3a/lau B 00JIaCTH CUCTEM YIIPaB/IeHUs JieTaTelbHbIMU
anraparamu

[ICK-2.5 — Crioco6HOCTE K pa3paboTke CTPYKTYpPbI CHCTeM yripaBnienus BITTTA

I1CK-2.6 — CriocobHOCTb K pa3paboTke 1 MCC/Ie[OBaHUIO aITOPUTMOB (DYHKLIMOHHUPOBAHUSI CUCTEMBI yripaBnienus: BITJTA

DopMHUPOBaHMIO KOMIIETEHLIUH CITYKUT JJOCTIDKeHHe CJIe/IyIOIIUX Pe3y/IbTaToB 00pa30oBaHus:
OIIK-6

3HAHUA:

3HaTh OCHOBHBIE NIPUHLUIBI U METO/IbI TEOPUM aBTOMAaTHUeCKHUX CUCTeM aJalTUBHOIO yTIpaB/eHUs], COBpeMEHHBIE
CpeZCTBa U METO/ bl KOMIIBIOTEPHOIO MO/le/TUPOBAHUS;

YMeHus:

CuHHTe3MpoBaTh CUCTEeMY YIIpaB/IeHUsl JleTaTe/IbHbIM arraparoM, I03BOJISIOLIYI0 OCYIeCTBUTb yIIpaB/leHUe C
3a[laHHBIM KaueCTBOM, C UCII0/b30BaHNEM COBPEMEHHbIX MTOX0A0B U METOJOB peLleHNUs;

HABbIKU:

BrazieTs mprHeMaMy TpEIMEHEHHs] alTOPUTMHUYECKOTO W MPOrpaMMHOro obecrieueHHsi MPOrpaMMHO-TeXHHUECKUX
KOMII/IEKCOB, [TO3BOJISIIOIMMH YIIPaB/IsiTh C/I0KHBIMH JMHaMHAYeCKMMHU TIPOLieCcCaMy C afjanTaliyei.

IICK-2.5

3HAHUSL:

3HaTh MeTO/bI CUHTe3a alalTUBHBIX CUCTEM YIIpaB/IeHUS;

YMeHus1:

YMeTb CHHTe3MpOBaTh afjalTHBHbIE CUCTEMbI YIIpaB/eHWs B 3aBUCHMOCTH OT IOCTaB/IeHHOM 3aZlaud B YCIOBUSIX
HeTI0/THOM MH(OpMaLuy;

HABbIKU:

Vcronb3oBath MeTOAbl AJANTUBHOIO YIIpaB/ieHWss TPU pa3paboTKe CTPYKTYpbl cucTeM yripaBnenusi BITTA,
TI03BOJISIIOLMX OCYILIeCTBUTh yripaieHue BITJIA c 3ajaHHBIM KayeCTBOM B YC/IOBUSIX HETIOJHOM MH(GOPMALMK O TeKylLeM
COCTOSIHMHM 00beKTa yIipaB/ieHust ¥ BO3[eCTBUSIX BHEIHeH Cpefibl;.

IICK-2.6

3HAHUA:

3Harb KpUTepHH BbIOOpa CTPYKTYPhI ajallTUBHOM CUCTeMBI yIIpaB/ieHus] B 3aBUCUMOCTH OT IIOCTaB/IeHHOH 3a7iaull B
YCJIOBUSIX HETIOJTHOM MH(OpMaLuy;

YMeHusl:

YMmeTs ucce0BaTh ¥ aHaIM3UPOBaTh MaTeMaTh4eCKre MOZe/IM aflalTUBHBIX CUCTEM YIIpaB/IeHUs;

HABbIKU:

Wcronb3oBaTk  MeTOABl  a/IaITUBHOTO  YIIpaB/ieHWsT TIpH  pa3paboTke U UCCIeJOBAHHUM — alTOPUTMOB
(yHKIMOHMPOBaHUS crcTeMbl yripaBieHus: BITJ/TA B ycioBusix HeronHoW MHGOpMaLyu.
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2. MECTO JUCIIAIVIMHBI B CTPYKTYPE OOII BO

HJuctuniuia AJJATITUBHBIE CUCTEMbBI ABTOMATHNYECKOI'O YITPAB/IEHUS sBnsietcs

JUCLIUI/IMHOM 00s3aTeIbHOM YacT 0/10Ka 1 mporpaMmbl MOJATrOTOBKH 110 HarpaBieHuto 24.05.06 Cucmembl ynpagneHust
Jlemame/bHbIMU annapamamul.

CopeprkaHre [OUCLMIUIMHBI SB/SIeTC joruyeckum npopokeHreMm gucuumyivH: OOEHKA COCTOAHUA U

ITAPAMETPOB JIETATEJ/IBHBIX AIIIIAPATOB, BbBICIIIAAA MATEMATHUKA, TEOPETHUYECKASA
MEXAHUKA, 3JIEMEHTBI CUCTEM YIIPAB/IEHUA, TUHAMHWKA ABTOMATHUYECKHNX CHCTEM
YITPABJIEHUSA, CUCTEMBI YITIPABJIEHUSA BIUVIA.

CopeprkaHre IUCLUIUIVHLI SIBISIETCS 0CHOBOU Ayisi ocBoeHust aucuuruivH: IIPENIVTITIOMHAS ITPAKTUKA,

IMOJrOTOBKA K MPOLEAYPE 3AMUTHI W 3AIMUTA BBINIYCKHON KBA/TM®UKAIITMOHHON
PABOTBI.

I[TpeaBapuTenbHbIe KOMITETEHLIMH, CHOPMHUPOBAHHEIE y 00yUaroIerocsi A0 Havasia U3y4eHus JUCLUTIMHBL:

OIIK-1 — CriocobeH NpUMeHSITh eCTeCTBeHHOHAayUYHbIe 1 00IeMH)XeHepHbIe 3HAaHHS, MeTOJbI MaTeMaThyeCKOro
aHa/M3a U MoZleNIMpPOBaHMsl, TeOPeTHUEeCKOro U SKCIIepUMEeHTaIbHOTO UCC/IeJOBaHN 15l pellieHNs] MH)KeHepPHBIX
3afiau npodeCCUOHAIBHON [edaTe/bHOCTH

OIIK-5 — Criocoben pa3pabaTbiBaTh (hU3MUECKHE U MaTEMaTHUeCKHe MO/ UCC/Ie[yeMbIX MPOLIeCCOB, sIBJIEHHH U
00BEKTOB, OTHOCSIUXCS K TIPOdeCCHOHANBHON cdepe AesTeNbHOCTH, JiJIs pelleHNs] MH)KeHepHBIX 3a/iau

OIIK-7 — CriocobeH Ha 0CHOBe CUCTEMHOTO ITOAX0/a aHa/IM3UPOBaTh paboTy CUCTEM yIpaB/IeHHUs JieTaTe/IbHbIMA
anmnapaTramy pa3/IMyHOro Ha3HaueHUs1, Kak 00beKTOB OpHeHTaluy, cTabuin3aliy, HaBUraliy, yripaB/ieHus
JIBIDKEHHMEM, a TaKXKe CO3[,aBaTh MaTeMaTUueCKue MO/ieJi, N03BOJISOLIe TPOrHO3UPOBaTh TEHEHLIUIO UX Pa3BUTHSA
Kak 00beKTOB YTIpaB/IeHUS U TAKTUKH X NTPUMEHeHHs

OIIK-8 — CriocobeH poBOAUTE AUHAMHUUECKHe PacyeThl CHCTeM yIIpaB/ieHHsI JIeTaTe/IbHbIMU allliapaTamy,
NIPUMEHSTh MeTOAMKY MaTeMaTU4yeCKOoro 1 M0JIyHaTypPHOTO MOZle/IMPOBaHusl JUHAMUYeCKUX CUCTeM '"TO/IBIDKHBIN
00BEKT - cucTeMa yIipaB/ieHus1 (CHCTeMa OpUeHTaLK, CTadUIN3aLiy, HaBUralliy, YIIPaB/IeHus IBIKeHneM)"
[ICK-2.3 — CriocoOHOCTh K MPOBEAEHUI0 aHa/IU3a JIeTHO-TEXHIUYeCKUX XapakTepucThk BITTTA

[ICK-2.4 — CriocobHOCTh K OTpe/ie/IeH|I0 Ha3HaueHusl CUCTeMbI yripaesienus BITTA

[ICK-2.5 — CriocobHOCTh K pa3paboTKe CTPYKTYpbl CUCTeM yripaeienus BITITA

[1ICK-2.6 — CriocobHOCTh K pa3paboTKe M MCC/Ie0BAHUIO alTOPUTMOB (DYHKIIMOHMPOBAHUSI CHICTEMBI YITPaB/IeHHUs
BITJIA



3. CTPYKTYPA 1 COAJEP)XAHUE JUCIUILI/IMHBI

OO0111ast TPYI0EMKOCTh JUCIATIIMHBI COCTABJISIET 4 3.€., 144 U,

3.1. CopepixaHue (AUAAKTHKA) JUCHUILUTUHBI

AyAHTOpHBIE 3aHATHHA N
B KOHTAaKTHOH dopme ] o
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Paspen 1. OGuye noHsTHs 00 afanTUBHOM ynpasienud. 1. Obiye noHsITH
5 10 00 azanTiBHOM yripaienud. Knaccudukarpst. 2. [TocTaHOBKa 3a1a4i CHHTe3a 10 6 6 0 4 20 20 20
aJalnTUBHBIX CUCTEM YTIpaBI€HUA. Turoresa o KBa3UCTallMOHAPHOCTH. 3.
MeTo/pl CUHTe3a aJaNTUBHBIX CUCTeM YIpaB/IeHUs.
Paspen 2. ITouckoBble ajanTUBHbIE CHCTeMbI. 1. CHCTeMbI 3KCTpeMabHOro
5 10 perynupoBaHust 2. HerpsiMble TIOUCKOBBIE a/ITOPUTMBbI a/JATITUBHOTO YIIPAB/IeHUs. 24 14 10 4 10 30 30 30
3. Cucrems! neHTHOUKaLMK. 4. [pajiieHTHbIe METO/bI a/jaNTaLlu.
5 10 Paspen 3. BecnouckoBblie ajlaniTHBHBIE CHCTeMBI. 1. CHCTEeMBI C 3TaJIOHHON 110 31 18 13 79 50 50 50
Mogesnbio 2. Metog dyHKiii JIsmyHoBa 3. MeToz CKOPOCTHOTO rpajiieHTa.
Bcero 3a 10 cemectp 144 51 34 17 93 100 100 100
Bcero no gucyuminHe 144 51 34 17 93 100 100 100
3.2. AyAuTOpPHBII NPAaKTUKYM
Ne | Homep u HauMeHOBaHHe Oobem,
Tema npakTHUeCcKoro 3aHATHSA
n/n pasjesa JMCLUIIUHbI ay/i. 4yacoB
1 Pazpen 2. TTouckoBbie 1. Peanm3anyisi TOMCKOBOYM a/IalITUBHOU CHICTEMBI UIeHTU(HKALN 4
aJlariTUBHbIE CUCTEMBI. rpaiieHTHBIM MeTOZOM
2 2. Peaymu3aniuist OeCIiOMCKOBOM aZIalTUBHON CUCTEMBI YTIPaBIE€HUS 4
MeTozoM (GyHKIMY JISTTyHOBa.
3 Pa3pen 3. BecriouckoBble  |3. Peanmu3aniusi 6eCrioncKOBOM aIaliTUBHOM CHCTEMBI YITPaBIeHUs 5
aJlarITUBHbIE CUCTEMBI. MeTO/IOM CKOPOCTHOTO rpaZijueHTa
4 4. Peanu3aiyst 6eCTIOMCKOBOM a/JalITUBHOM CUCTEMbI YIIPaB/IeHHST 4
MeTOZIOM CKOPOCTHOTO T'pajiieHTa C HesIBHOM 3Ta/IOHHOW MOZe/bio
Bcero 3a 10 cemecTp 17
3.3. CamocTrosTensHas padora crygenra (CPC)
Homep n
Ne HalMeHOBaHue OoneMm,
CopepikaHue yue0HOTro 3aJaHusI
n/n pasjena 4acoB
JAUCLUIIUHBI
Paspen 1. Obiue
1 [IOHATHS 00 W3yueHune nipeyCMOTPEHHBIX IPOrPaMMOM AUAAKTAYECKUX eJUHUL] TI0 JIEKLIUSIM 4
aJlaliTUBHOM Y peKOMeH/[yeMoM JIiTeparype.
yIpaB/IeHUHN.
3yyeHue rpeyCMOTPEHHBIX IIPOrPaMMOI JUJaKTUUeCKUX eJUHHUL] T10 JIEKLIUAM
Paspen 2. Tlouckosble Y PeAyeMOoTp porp AHA  SAMEHL 1
2 Y pekoMeHiyeMoii nTeparype. [ToArotoBka K rpaktiueckoii pabore Ne 1. 10
aJlaliTUBHbIE CUCTEMBI. %
BbImo/HeHWe TIpakTHUeCcKor paboThl Nel
V3yueHne nipeyCMOTPEHHBIX IPOrPaMMOM AUAAKTAYECKUX eJUHHUL] TI0 JIEKLIUSM
3 Y pekoMeHiyeMoii inteparype. [ToArotoBka K rpaktiuueckoii pabore Ne 2. 26
BbImo/iHeHWe TIpakTHUeCKor paboThl Ne2
Pazpen 3. V3yuenrie nipelyCMOTPEHHBIX IPOTPaMMOM AUAAKTAYE CKUX eJUHUL] TI0 JIEKLUSM
4  |becriouckoBble Y pekoMeHiyeMoii inteparype. [ToArotoBka K rpaktuueckoii pabore Ne 3. 27
aJlanTHBHbIE CUCTEMBI. |BBIMOTHEHNE MPAKTUUeCKOM paboThbl Ne3
W3yueHue nipeyCMOTPEHHBIX MTPOrpaMMON JUAAKTUUeCKUX eJUHUL] 10 JIeKLUSIM
5 Y pekoMeHiyeMoii iuteparype. [ToArotoBka K rpaktuueckoii pabore Ne 4. 26
BblImo/iHeHHe TpakTHUeCKo paboThl Ned
Bcero 3a 10 cemecTp 93

3.4. KypcoBoii mpoeKT

COJEPXXAHUE 3TAIIA

MEPUO],

(uepenn BPEMSA

ceMecTpa)

NCITIO/IHEHUSA INTAHUPYEMOE

(uac)
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Jrtan 1. 3tan 1. [TonyyeHue 3aganus Ha KypcoBoii ipoekT (KIT). ITpoBeneHue 1-4 6
aHaJv3a JIMTepaTypsl 110 MHAUBUAyanbHOMY 3afanuto Ha KII. 1.1 3aganne Ha KIT
BKJ/TIOUaeT B ce0si: MOCTAHOBKY 3a/jauy MCC/Ie/l0BaHus, BEIOOD 00BeKTa
HCCIe/joBaHus, BIOOD /7151 pa3paboOTKY BH/la MaTeMaTHueCKoOl Mozenu
WCC/IelyeMOl CUCTEeMBI/UCC/IeAyeMOro TIpoLiecca, BbIOOp si3bIKa
MPOrpaMMHPOBaHHsI/Cpe/ibl TPOrPaMMHPOBaHMsI/TIaKeTa MPUK/IaJHbIX ITPOrpaMm
/TSI TIPOTPAaMMHOM/(hr31de CKOM peanr3aliiy MOJIe i UCCie[yeMoi
(TipoekTHpyeMoii) cuCTeMbl, BLIOOP METO/IOB [ij/1s TIPOBE/IEHHUs] aHa/IU3a
pe3y/bTaToB MPOBEJJEHHOT0 MaTeMaTHyeCKOTro/YMCIIeHHOT0/3KCIIepUMEeHTaIbHOTO
MozienvpoBaHus. 1.2 V3yueHre MUTepaTypPHBIX HCTOYHUKOB, METOANYECKUX
MarepHasioB, HOPMaTUBHBIX JOKYMEHTOB I0 MHAWBUAYyaabHOMY 3azaHuio Ha KII.
1.3 OcyectBnenue cbopa, 06pabOTKH, aHaMM3a U CUCTEMaTH3ali HHPOPMAaLUK
B COOTBETCTBUU C UHAUBUAYaIbHBIM 3a/aHreM Ha TeMy KIT

Otan 2. Drar 2. Pa3paboTka METOAUKH U CPeJICTB PelleHHs 3alaun. AHaIn3
pe3ynbraToB. 2.1 [TocTaHOBKa 3a/1auu MCC/eJOBaHUS B MaTeMaTHue CKon
TepMUHOIOTHH. 2.2 Pa3paboTka anroputMa pelieHus 3azaud. 2.3 Pa3paboTka
MaTeMaTHuyecKoi MoflesI UCcilelyeMOU CUCTeMbl/HCc/ieflyeMoro npotiecca. 2.4
Pa3paboTka MporpaMMHOIrO KOJja/MeTOj0B (pU3UUeCKOl pear3aljuu/HacTpoiKa
rapaMeTpOB TaKeTa MPUK/IaAHbIX IPOrpaMM UCC/IelyeMOi CUCTeMbl/
uccaeayeMoro nporecca. 2.5 Peaym3anust pa3paboTtanHoi porpammel Ha TTK/
TIpOBe/ileHNe MOZIe/TMPOBaHUs B NaKeTe MPUK/IaHbIX IPOrpaMM/TIpOBe/ieHue
(hu3MUeCKOro MoJeTMpoBaHus (MCITBITAaHMS anlapaTHOro Makera). 2.6 AHanu3
pe3y/bTaToB uccieoBaHui. 2.7 OdopmiieHre OTYeTHBIX MaTeprasoB 0
pesy/bTaTaM BbINIOHEHUs] UHAVBUyanbHoro 3afanus no KII (Odopmienue
TIOSICHUTE/IbHOM 3alMCKU U TIpe3eHTalu K J0KAajy)

Bcero 3a 10 cemecTp 36

4. OPMBbI KOHTPOJII OCBOEHUSA NN CIIUIT/INHBI

CEMECTP HEJIE/II CEMECTPA
12 3 (4 5 6 [7/8] 9 [10[11] 12 [13[14 15 16 17
10 BII3| | BM3, K11 |AP| | |BM3|Ap| |BMI3 Bonp./lud.3auy, KIloc |JP| KII, gug. 3au.

YcnoBHble 0003HAYEHMUS:
e [IP — nuarHocTHuecKast pabora;
e BII3 — Bonpocel/3aaanus 1o Temam I13;
¢ KII — KypcoBo# NpOEKT;
¢ Borp.[dud.3au — Borpock! K AuddepeHIIMPOBaHHOMY 3aueTy;
¢ KIloc — KOHTpO/Ib OCEIIaeMOCTH;
e mud. 3au. — auddepeHIUPOBAHHBIN 3aUeT.

TeKyIuii KOHTPO/Ib YCIIEBAeMOCTH CTY[,eHTOB TIPOBOJUTCS B JUCKPETHbIEe BpeMeHHbIe HHTepPBa/Ibl B CIeAYIOIINX
dhopmax:
e JMarHoctuueckas pabora;
e BOMpOCHI/3aziaHus 1o Temam [13;
e KYpPCOBOI1 IPOEKT;
¢ BOMPOCHI K J¥dhepeHIMpOBaHHOMY 3aueTy;
¢  KOHTPOJb TIOCEI[aeMOCTH.

IIpomeKyTouHas arTecTanusi MPOBOAUTCS B opmax:
e mmddepeHIPOBaHHBIN 3a4eT.
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5. YYEBHO-METO/JUUYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TACIATITAHBI

5.1. OcHoOBHas MTeparypa 10 AUCLUIIIVHE:

1. [. I1. Kum. . Teopust aBTOMaTr4eckoro yrpasieHus. MHOromepHble, HellMHelHHbIe, ONITHMaJIbHbIE U a/laliTUBHbIE
cucreMbl. Mockga: FOpaiit, 2020, 351. pec.

2. K. A. Iynkos, H. [I. Erynos, A. U. T'aBpusioB. . MeTop! po6acTHOTO, HEMPO-HEUETKOTO U aZIaTITUBHOTO
ynpaeinenusi. M.: 3a-so MI'TY um. H. 3. Baymana, 2002, 21 k3.

3. O. A. Tonmerus. . MeTozbl aJANTUBHOTO yIIpaB/ieHus Jietate/bHbIME armnaparamu. CI16.BT'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2014, 551. pec.

4. O. A. Tonrerus. . MeTozb! aZIaNTUBHOTO YTIpaB/IeHUs jeTaTe/bHbIMU anmaparamu. CI16.BT'TY "BOEHMEX" um.
L. @. YcrruHoBa, 2014, 25 3k3.

5.2. [lononHWTebHAs IUTepaTypa N0 JUCLUIIIVHE:
He TpeOyeTcsl.

5.3. Ilepuognueckuie U3faHus:
He TpeOyroTCs.

5.4. TlepeueHb pecypcoB MH(OPMAIMOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTu "VIHTepHeT", HeoOXO[UMBIX [/l OCBOEHUS
JUCLWIUIVHBL, 37IeKTPOHHBIE OUO/IMOTeUHble CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTanbhast 6ubnuoreka BITY « BOEHMEX» um. [1.®. YCTHUHOBa;
2. https://e.lanbook.com/ — 3BC JlaHsb;

3. http://www.tnt-ebook.ru/ — TNT-EBOOK - OneKTpoHHO-01O/IMOTeUHast CHCTeMa;

4. https://www.elibrary.ru/.

CoBpeMeHHbIe Npo¢eccroHanbHble 0a3bl JaHHBIX:

1. https://rusneb.ru — HaumonaneHast anekrponHas bubmoreka (HIB);

2. https://cyberleninka.ru/ - HayuHast a5ekTpoHHasi bubsnioreka «KubepyieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHOTeKCTOBas 31eKTpoHHas 6ubmoTeka Poccuiickoro GoHga
(yH/IaMeHTaTbHBIX UCC/IeJOBAHIUM,

VHdopMariioHHbIe CIIPaBOYHbIE CUCTEMBI:
1. TexakcrepT — MIH(opMalLMOHHBINM TTOPTaj TeXHUUeCKOTo peryarpoBanusi: Hopmel, rpaBusa, cTaHgapThl Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToB cobCTBeHHO
reHepaiuu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTIlmoc- nHbOpMaLOHHBIM TOPTasl MPaBOBOM HH(POPMaLIH.
5.5. TIporpaMMHOe obecrieueHue:
1. Matlab 2015a SP1.

5.6. IndopmalMoHHbIe TEXHOJIOTHH:

B3auMogeiicTere ¢ obyuarorumucs nocpeacteom DMOC Moodle BI'TY «BOEHMEX» um. I.®. YcTuHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AVCIIAIT/INHbI

6.1. JIeK{HOHHbIE 3aHATHUA:

criefqua/In3upoBaHHbIE TPE6OBaHI/IF[ 110 O60py,ELOBaHI/IIO OTCYTCTBYIOT, dyAUTOPUA C MTOCAA0YHBIMU MeCTaMHU I10
KOJ/IM4YeCTBY CTY[AEHTOB; JOCKA.

6.2. IlpakTHYecKye 3aHATHA:

1. ITpoekrop;
2. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo TiperojaBaTe/isi, OCHAIIIEHHOe KOMIIbIOTEPOM C JOCTYIIOM B IHTepHeT;
2. pabourie MecCTa CTYAEHTOB, OCHALL|eHHbIe KOMIIbIOTEPAMH C OCTYTIOM B VIHTepHeT, rpe/jHa3HaueHHbIe /151 paboThI B
3JIEKTPOHHOM 06pa3oBaTeibHOM cpeje.



IIpunoxenue 1
K paboueii nporpaMme JUCHHITHHbI
AJAINITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YITPAB/TEHUSA

AnHHoTanus padoueii nporpaMmel

Oucouniivia AJAIITUBHBIE CHUCTEMbBI ABTOMATUYECKOI'O YIIPABJIEHUSA  aBnsiercs
JTUCLIUTIIMHOW 00s13aTe/IbHOM YacTH 0/10ka 1 mporpaMMel MOATOTOBKY IO Haripas/eHuio 24.05.06 Cucmembl ynpaeneHusi
Jemame/bHbiMU annapamamu. UCUMITIMHA peanu3yercsa Ha (akynbreTe A PakeTHO-KOCMHUeCKOW TexHUKH BI'TY
"BOEHMEX" wm. [O.®. YcrunoBa kadempoit A5 NVMHAMUKA U YIIPABJIEHUE TIOJIETOM JIETATEJIBHBIX
ATITTAPATOB.

[ucrmnnyHa HatlesieHa Ha OpMHpOBaHNe KOMNemeHyul:
OIIK-6 criocoGHOCTE OCYILeCTB/IATh KPUTHUECKUI aHalu3 HayYHBIX [JOCTHKEHHH, a TaKKe HCII0/b30BaTh COBPEMEHHbIE
HIOZXO/bl ¥ METOABI pellieHust IIpodeCCUOHANBHBIX 3a/ia4 B 00/1aCTH CUCTeM YIIpaB/ieH s JieTaTe/IbHbIMU arlllapaTamy;
I1ICK-2.5 CriocobHOCTh K pa3paboTKe CTPYKTYpBI cucTeM yripaBieHus BIT/IA;
[ICK-2.6 CriocoGHOCTB K pa3paboTKe 1 UCC/IeA0BaHHI0 alTOPUTMOB (YHKLIIOHUPOBAHUSI CUCTEMBI yripaeeHust BITJIA.

Copiep>xaHye JUCLMIIMHBI OXBaThIBA€T KPYr BOMPOCOB, CBSI3aHHBIX C TIPUHLIMTIAMU TIOCTPOEHMsI M METOJaMH aHain3a
aaNTUBHBIX CHCTEM aBTOMATHUECKOTO VIIpaBleHWs. 3ajaua AWCLUIUVIMHBI — HayyuTh MeTodaM cuHTe3a ACY wu
(OpMHUpOBaHNST WX MaTeMaTHYeCKUX MOJE/IeH, BbIOMpATh CTPYKTYPy M IMApPaMeTphbl PEry/sTopa CHUCTEMBI YIIPAB/IEHHUS,
obecrieunBatolye TpebyemMoe KaueCTBO ¥ TOUYHOCTh PabOThI 3THX CUCTEM.

ITporpamMMoii AUCIMIUIMHBI TIPe/lyCMOTPEHBI C/IeIyIOIe BU/bI KOHTPOJIS:

TeKyIUi KOHTPOJ/Ib YCIIeBaeMOCTH CTY€HTOB MTPOBOJUTCS B IMCKPETHLIE BDeEMeHHbIe HHTePBaJIbl B CIEYIOIHX
¢dopmax:
e JMarHoctuueckas pabora;
e BOIpOCHI/3ajaHus 1o Temam I13;
® KypCOBO! ITPOEKT;
e BOMPOCHI K AudhepeHIPOBaHHOMY 3aueTy;
e KOHTPOJb MOCEI[aeMOCTH.

IIpomexyTouHas arrecTanusi MPOBOAUTCS B opmax:
e nmuddepeHINPOBaHHbIH 3a4eT.

OO01jast TPYZI0EMKOCTh OCBOEHUS JUCHUITIMHEI cocTap/sieT 4 3.e., 144 4. TIporpaMmoi JUCIUITIMHBI TIPEAYCMOTPEHBI
JIeKLIMOHHbIe 3aHsTus (34 4.), mpakTuueckue 3aHsaTus (17 u.), camocTosiTesibHast pabota ctygenTa (93 u).
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Ilpunoxenne 2

K paboueii nporpamMme JUCHHITHHbI
AJANITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YIIPAB/IEHUSA

TEXHOJ/IOTNU U ®OPMbI OBYUYEHUSA

PeKOMEH}.]aI.[I/II/I M0 0CBO€HHUI0 JUCIIUIVIMHBI /I CTyA€HTad

TpynoeMKOCTb 0CBOEHMSI IUCLUTUIUHBI COCTaB/sieT 144 4., u3 HUX 51 4. ayZIUTOPHBIX 3aHATHH, U 93 U., OTBeJeHHbIX

Ha CaMOCTOSITeJIbHYIO paboTy CTyzieHTa.

PekoMeH/IaLIMM 10 pacrpejesieHH0 yuyeOHOrO BpeMeHH T0 BHJAM CaMOCTOSTeNbHOW paboTel W pasjesiam

JUCLIUI/IMHBI TIPUBE/IEHBI B Tab/uIle.

KoHTpOJb 0CBOEHUS AUCLIUTIIMHEI TPOU3BOJUTCS B COOTBETCTBUM C [TO/IOKEHHEM 0 TeKyIleM, pyOe>KHOM KOHTPOJIe
yCIIeBaeMOCTH M TIPOME>KYTOUHOW aTTecTarii 00yJaroIuxcsl.

@DopMbI KOHTPOJISI ¥ KDUTEPHH OLIeHWBaHMsI TIPUBe/IeHbI B IPMIokeHNH 3 K Paboueii mporpamme.

HaumeHoBaHHe paGoThI PekomeHjiyemas iuTeparypa prﬂ(:IZN(I:KOCTb,
Paspen 1. O6miye noHATHA 00 aJaNTHBHOM YIIpaB/IeHUH.
O. A. TonmeruH. . MeToibl aAaTUBHOTO
yrpaB/ieHUs jieTaTe/IbHBIMU anraparaMu:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTHHOBA,
2014 (1,8)
. . I1. Kum. . Teopust aBTOMaTuueckoro
V3yueHnie TipelyCMOTPEHHBIX TIPOrPaMMOi o
ynpasyieHus. MHOroMepHsle, HeJIMHelHbIE,
UIaKTHUe CKUX eJUHUIL] 110 JIEKIUSAM U ) . 4
eKOMEH/TYEMOIT HTEpaType OINTUMaJIbHbIE U aJlalTUBHbIe CUCTeMbl: MOCKBa:
p : TOpaitr, 2020 (11.1)
K. A. Ilynkos, H. [I. Erynos, A. Y. 'aBpuos. .
Metopl pobaCcTHOTO, HEUPO-HEUETKOTO U
afanTUBHOTO yrpasenus: M.: N3n-so MI'TY nm.
H. 3. Baymana, 2002 (vacts 5 rmnaBal)
Wroro no paspeny 1 4
Pa3zgen 2. ITouckoBbie afjaniTHBHbIE CHCTEMbI.
O. A. TonmneruH. . MeToibl aialTUBHOTO
yrpaB/ieHus jieTaTe/IbHbIMU anraparaMu:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTHHORA,
N3yyeHue nipeyCMOTPEHHBIX IPOrpaMMOoi 2014 (2,4)
Y peay P porp K. A. Ilynikos, H. [I. Erynos, A. Y. 'aBpusos. .
IWAKTUUeCKUX eIMHUL] T10 JIeKLUSIM U o .
o MeTtozbl pobacTHOTO, HEHPO-HEUETKOTO U
pekomeHyemou uteparype. IloarotoBka K g 10
o aZianTyUBHOIO ynpas/enus: M.: U3g-so MI'TY um.
MpakTHuecko pabote Ne 1. BrinonHeHue H. 3. Baymana, 2002 (actb 5 miapa2)
npakTU4yeckoi pabotsl Nel -2 Ay >
. I1. Kum. . Teopust aBTOMaTnueckoro
ynpasyieHus. MHOroMepHsle, HeJIMHelHbIE,
OINTHMaJIbHbIE U aJlalTUBHbIe CUCTeMbl: MoCKBa:
FOpaitr, 2020 (11.2-3)
Wroro no pasgeny 2 10
Pa3zgen 3. becnnoncKoBbie aJaliTUBHbIE CHCTEMBbI.
V3yueHue nipelyCMOTPEHHBIX IIPOrpaMMOoi
JUIaKTUUeCKUX eJJMHUL] 110 JIEKLUAM 1
pekoMeHiyemoit ureparype. [TogroToeka K K. A. Tlynkos, H. 1. Erynos, A. 1. I'aBpuros. . 26
npakTHyeckoii pabote Ne 2. BeiroHeHye MeTozp! po6acTHOrO, HeHpo-Heu&TKOro U
MpaKTHuecKoil paboTsl Ne2 azanTuBHOTO yrnpassenus: M.: N3p-so MI'TY nm.
- H. 3. Baymana, 2002 (uactsb 5 r71aBa 3-4)
V3yueHne npeflyCMOTpPEHHBIX [IPOrpaMMOK
M. I1. Kum. . Teopusi aBToMaTuueCckoro
JWAKTUUeCKUX eIMHUL] T10 JIeKLUSIM U N
o ynpasyieHus. MHOroMepHsle, HeJIMHeIHbIE,
pekomeHlyemMou iuteparype. IloaroroBka K . . 27
o oNTHUMaJ/bHbIe U aJlaTUBHbIE CUCTeMbI: MOCKBa:
MpakTHueckou pabote Ne 3. BrinosiHeHue FOpaiir, 2020 (11.2-3)
MPaKTHUeCKO paboThl Ne3 pant, '
— O. A. TonmneruH. . MeTozibl aAaTUBHOTO
VI3yuetue Npe/yCMOTPEHHbIX NPOrpaMMOH YTIPaB/IeHHs] JIeTaTeTbHBIMH arlrapaTaMu:
AUAAKTHAECKAX €JUHHAL] T10 JIEKIYIM 1 CII6.BI'TY "BOEHMEX" um. [l. ®. YcTuHOBa,
PEKOMEH/lyeMOH JIMTEpaType. IToproroBka K 2014 (3,5-7) 26
npakTHUYeckoi pabore Ne 4. BrirosiHeHHe
npakTU4yeckod paboTel Ned
Wroro no pasgeny 3 79
11 26497



IIpunoxenue 3
K paloueii mporpamMMe JUCLHMIUIMHBI
AJANITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YIIPAB/IEHUSA

®OH/] OIIEHOUYHBIX CPE/ICTB

®DoH/| OLIEHOYHBIX CPEe/ICTB, MO3BOJISIOIIVE OLIEHUTh Pe3y/IbTaThl 00yUeHus 10 AaHHOM AUCLUITIMHE, BK/IIOUAlOT B Ce0s:

e JMarHoctuueckas pabora

e BOMpPOCHI/33ziaHus 1o Temam [13;

¢  KOHTPOJIb NOCEIaeMOCTH;

® KypCOBO! IIPOEKT;

e BOMPOCHI K M hepeHIMPOBaHHOMY 3aueTy;
e nuddepeHIMPOBaHHbIH 3a4eT.

Kpurtepuu oneHBaHMA

JuarHocruueckasi pabora
[JuarHocruueckas pabora npoBoauTcs B popme Tecta B SUOC Moodle:

e TIpY MPaBU/ILHOM OTBeTe MeHee 4eM Ha 60% BOMPOCOB - He aTTeCcTals;
® TIpY MpaBUIbLHOM OTBeTe Ha 60% BOMPOCOB U OoJiee - aTTecTarysl.

Bomnpocei/3aganus o Temam 113

Bompockl/3a1aHus 10 TeMaM TTPaKTHUe CKUX 3aJaHUH TIO3UI[HOHUPYIOTCS KaK 3all[iTa MPaKTUUeCKOU paboThl,
HeoOXO0IUM pa3BepPHYTHIN OTBET HA MUHUMYM TPU BOIPOCA 110 TeMe TPAaKTUUeCKUX 3aHATHN. 3alljuTa Ipojo/KaeTcs A0
TeX TIop, TI0Ka Pa3BepPHYTHII OTBET He TOyUeH, MPY BOSHUKHOBEHUU 3aTPYyAHEHUN TIpeTiofiaBaTe/ib 3a/jaeT HaBO/SIIIe
BOIIPOCHI, PeKOMEeH/IyeT JInTepaTypy C yKasaHHeM Maparpada mwiv cTpaHuibl. Bo3moskHa 3amMeHa Bormpoca. OTBeThI
TIPUHUMAIOTCS JIMUHO WM YIAJIeHHO B AOCTYITHBIX YaTax B Jio0oe yo0Hoe /71 CTy/IeHTa U Mpero/jaBaresis BpeMs. 3aluTa
BCeX MPaKTHUeCKUX paboT HeoOxoAuMa [jis JOMycKa K 9k3aMeHy. [IpuMephl BOTIPOCOB BXOAAT B cocTaB YMK
JUCLIATUTAHBI

KoHTpo/b noceijaeMocTu

KoHTpoJ1b MoceljaeMoCTH MPOBOAUTCS Ha KKIOM 3aHATHH. Ec/ 3aHATHE MPOMYILEHO, TO CTYAEHTY Heo0X0AUMO
C/laTh TEMY IIpeIofjaBaTesiio U IIPOAEeMOHCTPUPOBATh 3HaHWe Mareprasna. TeMa cZjaeTcst yCTHO MO0 JIMUHO, 160 TpH
MIOMOLIY ayAu0CO00ILeHNH B JOCTYIHBIX YaTax.

KypcoBoii npoekt

Kpurepuu onjenku 3amurs KI1:
- OL|eHKa «OTJINYHO» BBICTABJISIETCS 00yUaIOIEeMYCsi, eCJT OH PN BCe 3a/la4ui, NOCTaBIeHHbIe riepes HUM B KIT u
OTBETWJI Ha BCe BOITPOCHI KOMHMCCHH, OpPraHHN30BaHHOM Ha Kadezpe st 3amuTh! KII, cBsiaHHBIE € MaTepHranamH,
U3JI0)KEeHHBIMU B TIOSICHUTE/TbHOM 3arucke K KIT.
- OLIEHKA «XOPOIIO» BBICTABJISETCsl 00yUaloIeMyCsi, /TN OH PeLInI BCe 3a/lauk, TIoCTaB/aeHHble riepe HuM B KI1T u
orBeTr Ha 50% BOTMPOCOB KOMUCCHH, OPraHM30BaHHOW Ha Kadezpe amst 3ammThl KII, cBsi3aHHBIE C MaTepUanamH,
W3J/I0’KeHHBIMU B MOSICHUTeIbHOU 3anucke K KIT.
- OLIEHKA «YJOB/IETBOPUTE/ILHO» BBICTAB/ISIETCS 00yUaroIeMyCsi, eC/Ii OH PEeLln/ BCe 33/1auu, OCTaB/IeHHbIE Mepe/] HUM B
KII, Ho He OTBeTH/ Ha BOIPOChI KOMHUCCHUY, OPraHW30BaHHOM Ha Kadeppe a5 3aiutel KI1, cBsi3aHHbIe ¢ MaTepranamy,
M3/I0)KeHHBIMU B MOsSICHUTebHOM 3anucke K KII.
- OL|eHKa «He 3all[UTH/» BBICTAB/SETCS 00yUaloIeMycsl, €CJTH OH He PEeLu/T BCe 3a/lauH,
riocrassieHHble riepes HUM B KII.
[Tepeuenb TeM KypCOBBIX IPOEKTOB IpescTasied B Y MK guciunivHel.

Bomnpocs! k juddepeHIPOBaHHOMY 3a4eTy
Bomnpocs! k guddepeHIIMpOBaHHOMY 3aueTy BXOAST B cocTaB ¥ MK [ucCUTIIUHEL

JduddepeHnupoBaHHbIN 3aueT

IuddepeHLIIpOBaHHBII 3aueT IMPOBOAUTCS B GOpPMe YCTHBIX OTBETOB Ha OJMH M3 BOIIPOCOB K
I depeHIMPOBAHHOMY 3a4eTy U TPH JJOIOJHUTENBHBIX BOIIPOCaA IIperojaBarelis.
Kpurepuu orjeHKH:
- OL|eHKa «3auTeHO-O0T/IMYHO» BBICTAB/ISIeTCsT 00yJaroleMycs, eC/Id OH TIOJTHOCTBEO OTBETUJI Ha BOTIPOC K
IudepeHLIMPOBaHHOMY 3a4eTy Y IPaBU/IbHO OTBETHJI Ha 3 BOTIPOCA I10 COAepyKaHHIo Kypca.
- OL|eHKA «3auTeHO-XOPOLLI0» BBICTAB/IsETCSl 00yUaroIleMycsl, eC/I1 OH He MOHOCTBIO OTBETH/I Ha BOIIPOC K
It depeHLIMPOBaHHOMY 3aueTy Y IIPaBU/IbHO OTBETW/I Ha 3 BOMPOCA 10 COAepKaHUIo Kypca.
- OLIeHKA «He 3a4TeHO» BBICTAB/IsIeTCsT 00yUaloI|eMyCsi, C/IU OH He TIOJIHOCTBIO OTBETHJI Ha BOIIPOC K
IndepeHLIMPOBaHHOMY 3a4eTy U HelPaBU/IBHO OTBETHJI Ha 2 BOIPOCA [0 COAepyKaHHIo Kypca.
- BO BCeX [IPYTUX C/Iydasx 00yyarolieMycsi BEICTaB/SETCs OL{eHKa «3auTeHO-Y/ 0B/IETBOPUTEILHOY.

12



[Nacriopt ¢oH/za OIIeHOYHBIX CPe/iCTB

KYPC

CEMECTP

HaumenoBanue
pa3jenioB u
JMAAKTHUECKHX
eTUHHI]

BCEI'O

AyauTtopHbie
3aHATHSA B
KOHTaKTHoO! ¢opme

BCEI'O
Jlekiuu
IIpakTHueckue
3aHATHA

CamocrosiTe/IbHasA
paboTa cTyeHToB

dopmupyemas
KoMIeTeHIus, %

OIIK-6

IICK-2.5

IICK-2.6

HAVMMEHOBAHUE
OLIEHOYHOI'O CPEICTBA

10

Pazgen 1. O6mme
MoHATHUA 00
aJanTHBHOM
ynpaB/ieHuH.

10

20

Bornpocel/3aganus o
TeMam [13,
Bonpocs! k

I depeHITMPOBaHHOMY
3aueTy,
Kontposns
TOCelaeMOCTH,
KypcoBoii npoekt

10

Pa3pen 2. ITouckoBbie

da/ialITUBHbIE CUCTEMBbI.

24

14 10 4

10

30

30

30

Bornpocel/3aganus o
TeMam I13,
Bonpocs! k

I depeHIMPOBaHHOMY
3auery,
KonTposnb
NOCeIaeMOCTH,
Kypcosoli npoekt

10

Pa3pen 3.
becnouckoBbie

da/ialITUBHbIE CHCTEMBbI.

110

31 18 13

79

50

50

50

Bornpocel/3aganus o
TeMam [13,
Bonpocs! K

IuddepeHITMPOBaHHOMY
3auery,
Kontposns
TM0CeIlaeMOoCTH,
Kypcogot#i mpoekr

Bcero 3a 10 cemecTp

144

51 34 17

93

100

100

100

Bcero no gucuuniviHe

144

51 34 17

93

100

100

100

13
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Kpurepuu oneHuBaHusA

OIIK-6
Bonpocbl omkpbimoz2o muna:
Ne 1 IleneBoil hyHKIMOHA B paCCMOTPEHHBIX alalTUBHBIX CHCTeMax (popMUpyeTcst 3aBUCHMBIM OT
BBIXOJJHOTO BEKTOPA COCTOSIHUSI W/ BEeKTOPA HeBSI3KU
Ne 2 OOmmenpuHATO 1ie/eBoH QYHKLMOHA/ B aIalTUBHBIX CHCTeMax (hOpMUpPYeTCst 3aBUCHMBIM OT BBIXOZIHOTO BEKTOpa
COCTOSIHMS U/TM BEKTOPA HEBSI3KU B CTEITeHU

Ne 3
. 2

Onpepennre conparanmyo Yactory ADUX nepexatounoii pyakmun W(s) = 2atl
Ne 4 2

Omnpepennre conparapomyo yactoTy ADUX nepexarounoii pyakmun W(s) = 05erl
Ne 5

UacToTHEIE XapaKTEPHCTHEH KAKOTO THIIOBOT'O 3BEHA YKA3AHEI HA PHCYHKE

,J /L{.u']
jV — I \— 20 nB/ nex
W = o0 201g k t--- {_‘f
v w2 ! ¢
w =10 l'p{w]

Ne 6 3arminmTe repeaTouHy0 (GYHKLHMIO TPOTIOPLIMIOHAIBHOTO 3BeHa B 001[eM BH/ie
Ne 7 3amuIivTe MepejaTouHyo GYHKIHIO arlepUoMUeCcKoro 3BeHa MepBoro nopsijka B 00LeM BUzie
Ne 8 [laiiTe ompefesieHHe 3TaJJOHHOM MOZie!

Ne 9
Mo 3aganHOMY IH((EPESHIHATEHOMY YPABHEHHIO OMPEISIHTE IEPEIATOUHYI DYHKITHEO
2
5 ddj;gt) + 4y(t) = 2x(t), rae y(t) — semxoz, x(t) — Bxox.
Ne 10
ITo 3aganHOMY mudepeHIHATEHOMY YPAaBHEHHIO ONPEIEINTE NEPEIATOUHY0 QYHKIHIO
2
5 dd}r?gt) + 4y(t) = 2x(t), rae x(t) — sprxon, y(t) — BxoA.

Bonpocbl 3akpblmo2o muna:
Ne 1 HesiBHY!0 3Ta/IOHHYIO MOZle/Ib MOXKHO 33/iaTh. ..

BbIGQpI/ITe O/IMH WJIK HeCKOJIBKO OTBETOB:
pea/sIbHbIM NUHaMUW4e€CKUM 3BEHOM;
Tp86yEMLIMI/I IMOKa3aTe/IAMU KaueCTBa CHUCTEMBI;
3Ta/IOHHBIM YIIpaBJ/IEHUEM;

crcteMoi v depeHIaTbHBIX YPaBHEHUH.
Ne 2 [ln1s1 IpeofiosieHust UyBCTBUTEIBHOCTH alalITUBHBIX a/ITOPUTMOB HCITONB3YeTCST METOZ:

TpeKpallaTb U3MEeHeHHEe ITapaMeTpPOB aJdllTaliii @(t) npu OOJILIINX 3HAYEHUSIX CKOPOCTHOI'O Ir'paiu€HTa OT
es1eBoro (byHKL[I/IOHa]'Ia;

TIpeKpaliaTh U3MeHeHHe MapaMeTpoB ajanTtaud O(t) Ipy MasbIX 3HAYeHUSIX Lies1eBoro (yHKIMOHAMA q
Ne 3 [I71s1 IpeOi0/IeHHs] UYBCTBUTEIBHOCTH aialITUBHBIX a/ITOPUTMOB MCITO/Ib3yeTCS METO/I:

TIPEIsTCTBOBATh POCTY MapaMeTpoB ajanTayuy O(t) npu 6ospumx O;

YCWIMBAThH W3MEHEeHWe TlapaMeTPOB afianTalyi O(t) Ipyu MaJlbIX 3HAUeHHUSIX 1[e/IeBOr0 (PYHKIMOHAA (
Ne 4 CrereHb CriiayKuBaHUs 3afau d Ha3bIBAeTCH ...

Bribepute oauH OTBeT:

Hau6oJblIIee YKC/IOo N, TIPY KOTOPOM N-51 IPOX3BOZHAsI 110 BpEMEHH OT Iie1eBoi (GyHKLMHY q TMHEHHO 3aBUCHUT OT
rapameTpa ajanrauuu 6;
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

HaWMeHbIIIee YKUCIIO N, TIPH KOTOPOM N-5 IPOU3BOAIHAS TI0 BDEMEHHU OT 11e/7IeBOi (YHKLUU ( JIMHEHHO 3aBUCHT OT
TapameTpa afianTaryu O;

HauborblIIee YKC/Io N, IPH KOTOPOM N-sI IPOM3BO/HAS 110 BPEMEHH OT 1ie/IeBOM (yHKLIMY ( 3aBUCHUT OT KBazipaTa
rapamMeTpa afanrtaryu 0;

HauMeHbl1lee YHC/IO N, TIPY KOTOPOM N1 [TPOM3BO/{HAs 110 BpEMEHH OT 1ie/1eBOM yHKIMH ( 3aBUCHUT OT KBaJpara
rapameTpa ajanTaryu 0
st pobacTHOCTH aaNTUBHBIX CUCTEM B aJITOPUTM [00aB/IsIeTCs 30Ha HEUYBCTBUTE/TBHOCTH TIO L{e/1eBOM (PyHKLIAU

BEpPHO

HEBEPHO
st poGacTHOCTH aJJANITUBHBIX CHCTEM B aJITOPUTM CKOPOCTHOTO TpaziieHTa fobasnsiercst obpatHas CBS3b

BEPHO

HEeBEpHO
Br160p ko3ddunrenTa ycuieHus B ailrOpUTMax aZlaTHBHOTO YIIPABIeHUsI OCYIIIeCTBIISIETCS] KAK KOMITPOMKCC
MEXKTy CKOPOCTBIO a/]allTallii ¥ TOYHOCTHI0. TUITMYHBIM SIB/ISIETCST KCIIO/Ib30BaHKe aJITOPUTMOB C YOBIBAIOIIM
KO3 GULIEHTOM yCHIeHNSI.

BEPHO

HeBepHO
B cucTtemax c cUrHasIbHOM a,Z[aHTaLII/Ieﬁ yripaBJjieHHe ('bOpMI/IPy'ETCH Ha OCHOBe€ CO3[1dHHS CKOJIb3AIHUX PEXXMMOB

BEpHO

HEeBEPHO

VipaBneHne alanTHBHOH CHCTEMBL, BEIOpAHHOE B BHIS
. T
u(t)=—sign(B" He), y>0,
XapaKTepH3YIOT CHCTEMY C...
-IapaMeTPHYSCKOH aganTannei;
-CHTHAIBHOH aTanTaIfHeH:
-CHTHANBHO-IIApAMETPHYECKOH aganTanHeH

Ne 10 IemeBoit hyHKLIMOHA B PACCMOTPEHHBIX aZ[alITUBHBIX CUCTeMaX (POPMUPYeTCS JIMHEHMHO 3aBUCHMBIM OT

IICK-

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

BBIXOJJHOTO BEKTOpa COCTOSIHUSI WM BEeKTOPa HEeBS3KU
BEPHO

HEBEepHO
2.5
Bonpocbl omkpbimoz2o muna:

J1a Toro 9To0BI IHHEHHAA CTALIHOHAPHAA CHeTeMa X = A - X ObLIa ACHMIITTOTHIECKH
ycToluHBa, HEOOXOAHMO H JOCTATOYHO, YTOOBI /14 K000 OTPHLATEIBHO ONpeIeIcHHON
KBagpaTHIHO#H dopmer W(x) = x7 CX cymecTBoBaTa oIpe/Je/IeHHAL
kBagpatianan dopma V(x) = xT Bx Takas, 9To MPOH3BOIHAA TI0 BPEMEHH OT 3TOH
(VHKLHH B CHIY YpaBHEHHA CHCTEMbI OBLTa paBHA 3aIaHHOH KBagpaTHYIHOH dopme wW(X):

V(x) = w(x).
0 0 0
Yemy paBer panr MaTpHusl A= (0 0 0
0 0 0

CreneHs crIakHBaHMA 110 NapaMeTpy agantaimu @ ueresoii pyuknn q(©)=0.50@ papHa

CTeneHb crIaXHBAHHA 10 TApaMeTpPY afanTamui @ nerepoii dyuximm q(©)=0.502 papna
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Hepo3smymmenHoe nBmxeHHe V() Ha3BIBasTCA no JIAnyHOBY, €CIH 114 TH000ro
MOIOXHTENBHOIO YHENA £ HalIeTCA TAKOE MOTOKHTENBHOS THCTIO 6, 9TO paccTOAHHE
MERTY H300pasKarOIIHMH TOUKAMH HEBO3MYIISHHOH TpaekTopHH V(1) H kKakoii-1HOO
BO3MYIIEHHOIH TpacKkTopHH Y, (t) B 1r000i MOMEHT BpeMeHH t > T, MEHBIIE £, €CIIH TOIBKO
paccTOAHHE MEXKIY 3THMH TPacKTOPHAMH B HAYATBHEIH MOMEHT [ = f; MeHbIIe §. T.€. €cIH
BEmonHAeTed yeaoBue |V(t) — v.(t)| < e npu |v(ty) —v.(t)| < 6

Ne 6
CocTaBpTe ypaBHEHHE MAaTEMATHIECKOH MOEIH X = «++, HCIIOJIB3YA CTPYKTYPHYH CXEMY
A <
dX(t)
g(t) TR X(t) Y(t)
B | o C ;
+hg_
u(t)
K

Ne 7 [aiiTe ompeesieHe STaJIOHHOW MOZEH

Ne 8 [laiiTe onpefjesnieHre WAEHTUPUKALIUN CHCTEMBI

Ne 9 PobacTHOCTE CHCTEMSI - 3TO. ..

Ne 10 IMepeuriciuTe CIOCOOBI, KOTOPHIMU MO>KHO 33/]aTh HESIBHYIO 3TaJIOHHYIO MOZEJb.

Bonpocbl 3akpbimozo muna:

Ne 1
ConocTagbTe DapaMeTp H ero HasBaHHe [ CHCTeMEL, 3aJaHHOH B IIPOCTPaHCTEE
COCTOSHHHA
¥X=A'x+B-u
y=0C-x

il
2 B

A- MATpPHITA THHAMHEH CHCTEMBI HIH MATPHIIA COCTOAHHS
b- BEIXOHOH BEKTOP WIH BEKTOP H3MepeHHH

B- ¢ha3oBEIi BeKTOp HIH BEKTOpP COCTOSHHI

I'- BexkTOp VIIpaBIeHHE

Ne 2
ComocTaEsTe OIOKH H HX HazEaHHA

A- 0DBEKT VIIPABIEHHAA

b- EEMHCISHHE KPHTEPHA ONTHMATEHOCTH
B- pervaarop

I'- veTpoHACTBO OPraHH:AIHH IOHCEA

Ne 3
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af
K

H3meHeHHe aTanTHBHOTO Ko3(HIHEHTa o anropHT™My K = —C -

obecneUHBALST CIYCK B TOKATBHBIH MHHHMYM J
00ECIIEUHBAET CIYCK B JIOKAIBHEIH MHHHMYM k
oDecme HBAET JOCTHKEHHE TOKATBHOTO MAKCHMYMa k
obecneunBaST TOCTHKEHHE IOKATBHOTO MaKCHMYMa J
Ne 4 3agaueii anropyuTMa aflaniTUBHOM MMOUCKOBOM WAEHTHU(UKALIVY SBJISETCH. ..
-MaKCHMHU3alus 1jesieBoi HYHKIUU HeBSI3KH;
~-MUHAMU3aIWsI [[eIeBOU (DYHKIIUN HEBSI3KU;

-U3MeHEeHHEe TTapaMeTPOB MO e/ TAKUM 06pa30M, YTOOBI MaKCUMU3UPOBATH Lie/1IeEBYIO beHKL[I/IIO HEeBA3KH,

-M3MeHeHue yIIpaB/ieH!sl MOZe/IN TakKuM 06pa3oM, yToObl MUHIMH3UPOBATh Lie/IeBYI0 (PYHKIIHIO HEBSI3KH.
Ne 5 TIpuHIMI KBa3WCTALMOHAPHOCTH aJJaNTUBHBIX CUCTEM IPUMEHSIeTCsI IIPH YCJIOBUM ...

OBICTPOTO M3MeHeHHs HeU3BeCTHBIX (HeUeTKHUX) ITapaMeTPOB 110 CPABHEHHUIO C YIpaB/IeHHEM;
Me/[JIeHHOTO U3MeHeHHs Hen3BeCTHBIX (HeUeTKHMX) TTapaMeTPOB 110 CPAaBHEHHIO C M3MeHeHHeM (a30BbIX KOOD/HMHAT;

ObICTPOrO M3MEeHeHUsI HeU3BeCTHBIX (HEUeTKUX) MapaMeTPOB 10 CPABHEHHUIO C BO3MYIIEHUSIMU.
Ne 6 PobacTHbIe CHCTEMBI

MIMEIOT BbICOKYHO UyBCTBUTEIbHOCTh K BO3MYILEHHSIM 1 HeM3MeHHbIe K03(pdUIeHThI pery/sTopa
MMEIOT BBICOKYIO UYBCTBUTEBLHOCTD K BO3MYILIEHHSIM 1 U3MeHsieMble KO QUIIeHTHI peryssitopa
VIMEIOT HU3KYIO UyBCTBUTE/IbHOCTb K BO3MYILIEHUSIM U HeH3MeHHble KO3 (QULIeHTHI peryasTopa

HIMEIOT HU3KYIO UyBCTBUTE/ILHOCTh K BO3MYILIEHUSIM U U3MeHsieMble K03(hULIMeHTh! perynstopa
Ne 7 Bribepute /jBa OCHOBHBIX 3/ieMeHTa (a30BOro JeTeKTopa:

CyMMarop
YMHOXHWTE/Ib
(bUMBTP BBICOKMX YaCTOT
TI0I0COBOH (UIBTP
(WIBTP HU3KUX YaCTOT
3KCTPAIoJIAITOp HY/1€BOI'0 MOPsiiKa
5KCTPAIOJISITOP [IepBOro Mopsijka
Ne 8
YpapreHHe JIAITyHOBA M1 Hec/IEAOBAHHA YCTOHIHBOCTH ITHHEHHOH cHeTeMEl X = A - X npH
nomomms yaknaa Jlanynosa V(x) = x7 Bx:
—x"Cx = BA

¥r=A-x+Bu
ATB+BA=—C

Ne 9 corocraBbTe pa3MepHOCTH MaTpUL] CUCTEMbI B TIPOCTPAHCTBE COCTOSIHKS, B KOTOPOIi pa3MepHOCTh BeKTOpa COCTOSTHHUS
paBHa N, pa3MepHOCTb BeKTOpa yIpaB/ieH!sl paBHa M ¥ Pa3MePHOCTb BeKTOpa BBIXOJHOr0 curHasa (HabmozeHust)
paBHa k
1. Pa3aMepHOCTb MaTpHL{bl HAOHOAEHUS
2. Pa3mepHOCTb MaTpUIbl JMHAMUKY CHCTEMBI
3. Pa3MepHOCTb MaTpULibl yIIpaB/IeHUs]

A- mxn

b- kxk

B- nxn
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I'- kxn

- nxm
E- mxk
Ne 10
AropHTMOM CKOPOCTHOIO IPaJHEHTA HA3BIBASTCA MPABHIIA H3MEHEHHA BeKTopa 0,
3a1aBacMOro ypaBHEHHEM aJanTepa BHOA:
: aq
0=-—T—
g@)
q
0=-T—
afi‘@ d
- q)
O=—T—(=
3o at
o— 2 (dq)
-~ 0e\de
rie q - neaeBol QyHKIHOHAL, [ - ko3 QHUHEHT YCHISHHA
IICK-2.6

Bonpocbl omkpbimozo muna:
Ne 1 CkosbKO YPOBHEl (KOHTYPOB CTPYKTYPHOM CXeMbl) B 0600I€HHON CTPYKTYPe aJanTUBHBIX CUCTEM YIIPaBJIeHUs ?
Ne2 B a/laNTUBHBIX CUCTEMAax BbIOOP HarlpaB/ieHUss HACTPOMKY MapaMeTpoB, 00eCreurBaroLux

JKCTpeMasibHOe 3HaueHue Mephbl KauecTBa ((pyHKI[FOHAaa), OCYLeCTB/IsIeTCS Ha OCHOBE CIellMaIbHbIX TTOMCKOBBIX
CUTHAJIOB.

Ne 3 AJropuTM M3MeHeHUs HaCTPauBaeMbIX IIapaMeTPOB CTPOUTCS B HallpaB/ieHUH LjesieBoi (PyHKLIUH
OT OIIMOKM paccornacoBaHus

Ne 4 [I71si IpUMeHEHHsI aITOPUTMa CKOPOCTHOTO TPaiieHTa, HeobX0qUMO, UTOObI CTEMeHb CIIaKHUBaHUs Oblla paBHa ...
Ne 5
JIuHeHHbI 00bekT ¥ = 4 - ¥ + B - U BmomHE , 8CTIH, KAKOBO OBL
HH OBLIO KOHEUHOE cocTofAHHE X (t)) = X}, CYIMecTBYeT JOMyCTHMOS YIIPABICHHE,
OIpefelcHHOE Ha KOHEYHOM HHTepBate [t,. {3 ] H mepeBoaimee 06BEKT H3 HAYATBHOTO
coctoaHuA X (t,;) = 0, T. ¢. H3 HaYaTa KOOPIHHAT, B KOHEUHOE cocTogHHe X (1) = X,

Ne 6
Hana xBagparHusas opma, rae @ — cHMMETPHYHAA MATPHLA
Q11 G112 i3\ /X
V() =xTQx=(%1 X2 X3)(G21 G2z Q23 || X2 | = x§ +5x5 +3x3 +4x,x, —
Q31 3z G33/ \X3
2X,X3,X € R?
Hcenenopats, ABIACTCA TH 5Ta GOpMa HOIOKHTEIBHO ONPEIeICHHON
byHEIHETH.
Ne 7
Jana kBagpatHaHad opma, rae @ — CHMMETPHYHAT MATPHIIA
11 G2 13\ /%1
V(x)=x"Qx=(%1 X2 X3)( Q21 (o2 o3 || X2 =4x]+ 7x3 4+ 2x5 + 6x,%, —
Q31 Qa2 Gaz/ \Xa
2X;X,, X € R®
Hcenenosarts, ABIASTCA JIH 3Ta QOpMa [IOTOKHTEIPHO ONPEIeIcHHOH
dyHEIHEH.
Ne 8

Jana kpagparHuHad gopma, rae ¢ — cHMMETpHIHAA MATPHLA
11 Qa2 i3\ /X
V(x)=xTQx = (X1 Xz X3)|G21 G2z Qa3 || X2 | = xf + x5 + 2x5 — 4xyx5 —
_ Qa1 3z Ga3/ \X3
2X,X,, X € R?

Hecnenosars, ABIASTCA TH 3Ta (JOpMa MOIOKHTEIBHO ONPeIeIeHHOH
GyHEIHEH.

Ne 9 Uem xapakTepusyeTcsi TOMCKOBasl a[jalITUBHAs CHCTeMa, CHOPMY/IMPYHTe OCHOBHOE OT/IMUHE OT OeCrIONCKOBBIX.
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Ne 10 IIpomomkuTe ornpezeseHue:

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Iporiecc (BekTOp-GdyHKIMS) Ha3bIBaeTCsl KBa3UCTal[MOHAPHBIM, €C/H ...
Bonpocbl 3akpbimozo muna:

Criocob yripaBJjieHHH, OCHOBAaHHbBIHN Ha pa3MeljeHnn KOpHeﬁ XadpPAKTEPUCTUYECKOI'0 YpaBHEHUA OIIpeJe/IeHHbIM
06pa30M, Ha3bIBAIOT...

1. KOPHEBBIM YTIPaB/IEHUEM
2. pobacTHBIM yTpaB/ieHHeM
3. Mofia/IbHBIM YTIPAB/IeHHEM

4. aJalITUBHBIM YTIpaB/IeHHEM

A,ELal'ITPIBHOfI CHCTEeMOM Ha3bIBAETCS yIipaBJ/idioliass CUCTeMd aBTOMaTHUeCKU OTpee/sioias Hy)KHbIﬁ 3dKOH
yIipaB/i€eHKA ITOCPeACTBOM aHd/IM3ad MMOBeeHUsa obbekTa MpXU OTCYTCTBHUU OTPaHUUYEHUA Ha YIIpaB/IEHHE.

BEpHO

HEBEpHO
AlanTrBHOM CHUCTEMOM Ha3bIBaeTCsl yTIPABIISAIONIas CHCTeMa aBTOMaTHUeCKH OTpeZiesIsitoIiasi Hy)KHbIA 3aKOH
yIipaBJieHHs IIOCPeACTBOM aHa/IM3a 1oBejeHust 00beKTa IIPH TeKYIIeM YIpaB/ieH! .

BEpHO

HEBEPHO
A/lanTUBHOM CUCTEMOM Ha3bIBAeTCs YIPAB/ISIONIas CUCTeMa C 3apaHee 3alaHHbIM 3aKOHOM YTIpaB/IeHMsL.

BEPHO

HEBEPHO
O600611|eHHbBIN HACTPaWBaeMbili OOBEKT BK/TIHOUAET B Ce0s1 HEM3MEHSIEMYIO YacTh CUCTEMbI M aJITOPUTM aJianTal[uu

BEpHO

HEeBepHO
,H]'[fl TOro, yTOOBI CHCTEMa Oblia YCTOﬁQHBa, HEOGXOAI/IMO " JOCTaTOYHO, uyTOOBI BCE KOpHHU ee
XdPAKTePpHUCTUUECKOI0 YPABHEHHUS UMEJIA

TI0JIOXKUTE/IbHYTO BellleCTBEHHYIO UaCTh
TOJIOXKUTE/IbHYI0O MHUMYIO HUaCTb
OTpHLaTe/JIbHYH0 MHUMYIO UdCThb

OTpHLaTe/IbHYIO BellleCTBEHHYIO UdCThb

Jn# Toro, uToOB! THHEHHAA cHeTeMa X = A - X OBINa yeTOHYHBA, HEOOXOIHMO H
JOCTATOYHO, YTOOEI Bee COOCTBEHHEIE YHCIA MATPHIE! A HMETH
MONOXHTEIbHYIO BEMIECTBEHHYIO YacThb

MOJIOKHTEIBHYIO MHHMYIO HacTh

OTPHIATEIBHYI0 MHHMYH TacTh

OTPHIATEIBHYIO BEITSCTBEHHYIO YacThb

CHcTeMa [100aTBHO ACHMITOTHYECKH YCTOMUHEA 10 JIAMYHOBY, ecii Y HecaeqyeMoit
cHcTeME! cymecTByeT pyukuma V(x), Takas aro

veo <0, g
(x) <0, —

LACT
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Ne 9 Gyurueil JlamyHoBa THHAMHYECKOH CHCTEMBI HASEIBACTCA

BekTOp V(X), BO3pacTaloIIHil BIOIE TpacKTOPHH X(t)
ckamApHas ¢yHkumA V(X), paBHAA HYIIO BIOIb TpacKTopHH X(t)
ckamApHas ¢yHuua V(x), yOsBalomas BIOIb TpacKTOpHH X(t)
ckamapHas ¢yuxuna V(x), BospacTaroman BIOIb TPaeKTOPHH X(t)
ckamApHas GpyHEIHA V(X), He H3MEHAKINAACA B0 TPASKTOPHH X(t)
BekTOp V(X), yOBIBarOIIHI BIOTE TPacKTOPHH X(t)
BeKTOp V(X), HEH3MeHHBI BIOIb TpacKTOpHH X(t)
Ne 10 ITepemarouHasi pyHKIMs Ha3bIBa€TCSI MUHUMAIbHO-(Da30BOM, e

BCe ee HyJIM Pacrio/araloTcsi B JIEBOM MOMyTIIOCKOCTH

BCe ee HyJIM U T0JIF0Ca PACIIo/IaraloTcst B PABOM MOJYIIOCKOCTH

BCe ee HY/IM U TI0JIF0Ca PACTIO/IararoTCsl B JIEBOM MOTYTIIIOCKOCTH

BCe ee€ I10/IF0Ca pacCriojaraloTcs B npaBoﬁ TIOJ/TYTIJZIOCKOCTHU

BCe ee HY/IM pacCIriojiararoTcs B l'IpaBOI‘/JI TMOJIYIIJZIOCKOCTH
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