MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
IekaH dakynsreta

JleBuxun A.A.

« » 20__

PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
AJNAIITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YITPABJIEHUSA

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH 24.05.06 Cucrembl ynipaB/ieHHs jieTaTe/IbHbIMH annaparamMi
Cnenpanm3anus/npoguib/mporpaMma nojroToBKH CucTeMBbl yNIpaB/IeHHs 0eCIIH/IOTHBIMH JIeTaTe/IbHBIMH annapaTaMu
‘YpoBeHb BbICILIero 00pa3oBaHHs CrienjyaureT
®opma obyuenus OuHas
®dakynbTeT A PakeTHO-KOCMHY€eCKOH TeXHUKH
Beinyckaromas Kadeapa A5 JMHAMUKA 1 YITPAB/IEHUE ITIOJIETOM JIETATEJIbHBIX AIIITAPATOB
Kadeppa-pa3padoTuuk padoueii nporpaMmsl A5 TMHAMMUMKA U1 YITIPAB/IEHUE T1O0/JIETOM JIETATE/IbHBIX AIIITAPATOB
a YACHI (110 Ha/IMYHI0 BU/IOB 3aHATHIA) °
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JIUCT COI'JIACOBAHUA

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

24.05.06 Cucrembl ynpas/ieHus jieTaTeIbHbIMH annaparaMmu
roj Habopa rpymmer: 2025
Iporpammy cocTaBui:
Kadeznpa A5 IVHAMUKA U YITPAB/IEHUE ITOJIETOM JIETATEJIBHBIX ATITTAPATOB

AnekceeBa Kcenusi CepreeBHa, K.T.H., IOLIeHT

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel A5 JTHAMUKA 1 YITPABJIEHUE ITOJIETOM JIETATEJ/IbHBIX AIIIIAPATOB
3aBegyromuii Kadezpoii Ilerposa U.JI., K.T.H., 0L}

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A5 TJUHAMUMKA 1 YITPABJIEHUME ITIO/IETOM JIETATE/IbHBIX AIIITIAPATOB

3aBepytroiuii kadeapoii [Terposa U.JI., K.T.H., foLl.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
AJJATITUBHBIE CUCTEMBI ABTOMATHUYECKOTI'O YITPAB/IEHUA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

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

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

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



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-6 — CriocobeH OCyIeCTB/ISITh KDUTUUECKUI aHalu3 HayYHbIX JOCTW)KEHHH, a TakKe WCII0JIb30BaTh COBPEMEHHbIE TIOAXOAbI U METOAbI
peleHs TpodeCCHOHA/BHBIX 3a7la4 B 00/IaCTH CUCTeM YTIpaB/eHHs JIeTaTe/lbHbIMH arifapaTaMu

[K-5 — CrniocobeH K pa3paboTke CTPyKTypsbI cicTeM yripasneHust BITIA

@DOPMHPOBAHHIO KOMITETEHLIUH CITY)KUT JOCTIIKEHHE CJIE/YIOLIMX Pe3y/IbTaToB 00pa3oBaHus:
OIIK-6

3HAHUA:

3HaTb OCHOBHbIe NPUHLUMbLI U MeTO/bl TEOPUM aBTOMAaTHUeCKUX CHCTeM aJalTHUBHOIO YIpaB/leHHs, COBpeMeHHble Cpe[icTBa U MeTOJbI
KOMIIBbIOTEPHOTO MOZleIMPOBaHMsI;

YyMeHus:

CuHHTe3MpoBaTb CUCTeMY YIIpaB/leHHs JleTaTe/bHbIM arraparoM, MO3BOJISIOLYI0 OCYLeCTBUTh yTIpaB/eHHe C 3a[aHHbIM KaueCTBOM, C
UCII0/b30BaHUEM COBPEMEHHBIX MO/IXO0/I0B U METO/IOB pellleHus;

HABbIKU:
BrazieTe mpreMaMM TNpUMeHeHWsl aArOPUTMHUUECKOr0 M TPOrpaMMHOrO obecrieueHMsi MPOrPaMMHO-TEXHUYECKHX KOMILIEKCOB,

TI03BOJISAFOIIMMH YTIPAB/IATh CJIOKHBIMU AMHAMIYeCKUMH TTPOLeCCaMHy C afianTarjiei.
IIK-5

3HAHUA:

3HaTh KpUTepuu BbIOOpPA CTPYKTYPBI a/JalTUBHON CHCTEMBI YIIPAB/IeHHs B 3aBUCUMOCTH OT NOCTAB/IeHHOH 3a/laui B YCIOBUSIX HETOTHOH
vHpOpMaIH;

YMeHust:

YMeTb ucciefoBaTh ¥ aHA/IM3MPOBATh MaTeMaTHieCcKHe MOJe/H aflaiTUBHBIX CUCTeM YTIpaB/IeHHs;

HAebIKu:
Wcnonb3oBaTh MEeTOAbl aAaliTUBHOI'O YyIIpaB/eHUs IIpH pa3pa60TKe U HUCC/1eN0BaHUU aJITOPUTMOB Cl_)yHKL]I/IOHI/IpOBaHI/ISI CUCTEeMBI

ynpaeneHust BITJTA B yC/0BUSIX HEMOIHOW MHGOPMALUU.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuununa AJAIITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YITPAB/IEHUS siB/isieTCst AUCLIMIUIAHON 00si3aTe/IbHOM
yacTy 0s10Ka 1 mporpamMMe! IOZIrOTOBKH T10 HaripasiieHno 24.05.06 Cucmembl ynpagneHust iemamenbHbIMU annapamamul.

CogepkaHue [JUCLMIIMHBI SIBJISIETCSl JIOTUYeCKUM rpogo/bkeHneM gucuurind: OIEHKA COCTOSAHMSA WM ITIAPAMETPOB
JIETATEJIBHBIX AIIIIAPATOB, BBICIIIASI MATEMATHKA, TEOPETUYECKASI MEXAHHKA, 3JIEMEHTBI CHUCTEM
YIIPABJIEHUSA, CUCTEMBI YIIPAB/IEHNUSA BIUIA.

Copiep>kaHue AWCLUIUINHBL SIBJISIETCSI OCHOBOM Anst_ocsoenyst auctymms: IIPEJTATIVIOMHAS ITIPAKTHUKA, TIOAIOTOBKA K
IMPOLIEAYPE 3AIITUTHI 1 3AIIIUTA BBIITY CKHOM KBAJINM®NKAIIMOHHOU PABOTHI.

HpeABapHTeHLHLIe KOMITeTeHLINH, C(bOpMHpOBaHHbIE y 06yqa}0Lqeroc51 A0 Hayasia U3yuyeHus JUCLIATINHBIL

o OIIK-1 — CriocobeH nprMeHsITh eCTeCTBEHHOHAYYHbIe U 00L{eH)KeHepHbIe 3HAaHHsI, METO/[bl MaTEMAaTHUeCKOT0 aHa/In3a 1
MO/le/IMPOBaHUsl, TeOPeTUYeCKOro U SKCIIepHMeHTalbHOr0 UCC/Ie[l0BaHusl /115l pellleHus] MH)KeHepHBIX 3a/iau podeCCUOHAIBbHOM
JleTelTbHOCTH

¢ OIIK-7 — CriocobeH Ha OCHOBe CHCTEMHOIO MOAX0/a aHa/IM3UPOBaTh PabOTy CHCTEM YIpaB/IeHHs JieTaTe/IbHbIMU arrapaTaMu
pasIMYHOro Ha3HAUeHws], Kak 0ObEKTOB OpHEeHTaL|Y, CTaOM/IM3aLjiH, HABUT ALy, YIIPaB/IeHHs JBI)KEHHEM, a TAK)Ke CO3/aBarh
MaTeMaTHuecKue MOZe/IY, TI03BOJISIIOLIMe TIPOrHO3UPOBATh TEHAEHLMIO UX Pa3BUTHS KaK 0OBEKTOB YIIPaB/IeHUst U TaKTUKH UX IIPUMeHeHUs

o IIK-3 — CriocobeH K MpoBe/jeHN0 aHa/In3a JIeTHO-TeXHNYeCKUX XapakrepucTuk BITJIA

o [IK-4 — CrniocobeH K omnpe/ie/ieH|I0 Ha3HaueHUs1 CUCTeMbI yripaBienust BITIIA

o IIK-6 — CriocobeH K pa3paboTke 1 MCC/Ie[J0BaHHIO a/ITOPUTMOB (PYHKIMOHUPOBaHHsI CHCTeMbI yripaseHust BITIA



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

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

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AypuTOpHbIE 3aHATHA =
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Paspen 1. O6uyie nousTHsa 06 aganTuBHoM ynpasienuy. 1. OBIie NOHATHA 06 ajanTUBHOM YIIPaB/IeHHH.
5 10 Knaccudukarys. 2. [TocTaHOBKa 3a/ja4i CHHTe3a aJANTHBHBIX CHCTEM yrpas/ieHust. [unoresa o 10 6 6 0 4 20 20
KBa3UCTaLMOHAPHOCTH. 3. MQTOAH CHHTe3a aJlalTUBHLIX CUCTEM
Paspen 2. [lonckoBble ajanTHBHbIE CHCTeMbI. 1. CHCTEMBI 9KCT] 0ro per 2. Hi
5 10 OMCKOBBIE a/ITOPUTMbI afIaNTHBHOTO 3. CHCTeMBI HIeHT 4. TpagueHTHBIe METOJB! 24 14 10 4 10 30 30
aJlanTalun.
5 10 Paspen 3. BecrioncKoBbIe ajanTHBHBIE cHcTeMbl. 1. CHCTeMbI C 3TallOHHO# Mogie/bio 2. Metop hyHKLuii 110 31 18 13 79 50 50
JIsmynoBa 3. MeToy CKOPOCTHOTO IpajiieHTa.
Bcero 3a 10 cemectp 144 51 34 17 93 100 100
Bcero no gucuunauHe 144 51 34 17 93 100 100
3.2. AyANTOPHBIN NPAKTHKYM
Ne Homep 1 HaMeHOBaHHe O6sewm, ayp,.
Tema nNpakTH4eCKOro 3aHATHSA
n/n pasjena JUCHMIUIMHbI 4acos
1 Paszen 2. [TouckoBele 1. Peanu3ariyisi TOMCKOBOW aJialiTUBHOM CHCTeMBI HleHTH(UKALIN IPa/JMeHTHBIM 4
a/lanTUBHbIC CUCTEMBI. MeTO/I0M
5 2. Peaym3anust 6eCriorCKOBOM a/jaNTHBHOM CHCTEMBI YTIpaB/IeHHs! MeTOAOM (QYHKLIMK 4
JIsanyHoBsa.
3 Paspen 3. becriouckoBble 3. Peaym3anys 6eCrioncKoBOH a/jalTUBHOM CUCTEMBI YIIPaB/IeHUsI METOZOM CKOPOCTHOTO 5
aJlanTHUBHbIE CUCTEMBI. rpajiueHTa
4 4. Peanu3atiusi 6eCrioMCKOBOM afjalTUBHOW CHCTEMBI YIIPaB/IeHHUsI METOZ0M CKOPOCTHOTO 4
rpajjieHTa C HesIBHOM 3TaJlOHHOM MOZie/Iblo
Bcero 3a 10 cemecTp 17
3.3. CamocrositesibHas pabora cryaenta (CPC)
Ne Homep 1 HauMeHOBaHHe O0beMm,
Copgep)xanue yueGHOr0 3a/JaHUsL
n/n pasjena AMCHMILUIMHBI 4acoB
Pa3zen 1. OBuye nowsTIs V3yueHre rpejyCMOTPEHHBIX ITPOrPaMMOH UAAKTHUECKUX e/JHHL] 10 JIEKLUSIM U
1 |06 apanmisHom eg(fmeﬂ e[]?/l(')qg fII/ITepEl e Pow A e 3 4
yIpaBIeHUH. P Yy paType.
V3yueHvne rpejyCMOTPeHHBIX ITPOrPaMMON UAAKTHUECKUX e/JHHL] 10 JIEKLUSIM U
Paspen 2. [TouckoBele VL peay P porp AR X &NAHHLY a
2 pekoMeHzyeMoii iteparype. [1oarotoBka K mpakruueckoii pabore Ne 1. BeironHenue 10
aJlanTUBHbIE CUCTEMBI. o
rpakTHYecKkoi paborer Nel
V3yueHue npe/iyCMOTPeHHBIX TIPOrPaMMOM JUJAKTUUeCKUX eAUHUL] T10 JIeKLIUSIM U
3 peKoMeHZyeMoii iTeparype. IToArotoBKa K npakTuueckoit pabote Ne 2. BrinosHeHne 26
[paKkTHYeCKoi pabotbr Ne2
V13yueHue npe/lyCMOTPeHHBIX IIPOrpaMMOi AKTUYeCKUX eJUHUL] 110 JIeKLIUAM 1
Pazgen 3. BecrionckoBbie Y DEAY p porp AUA 1X EHHL Ll
4 pekoMeHZyeMol yireparype. IloaroroBka K npakrudeckoit pabore Ne 3. BeimosHenune 27
aJlanTUBHbIE CUCTEMBI. »
MpaKTHUYeCKoM paboTel Ne3
H3yueHne npe/lyCMOTPeHHBIX IPOrpaMMOi JUAaKTHUeCKUX e/JUHUL] 10 JIEKLUsIM 1
5 peKoMeHzyeMoit uTeparype. I1oArotoBka K npakTuyeckoii pabote Ne 4. BrinosiHeHne 26
paKkTHUecKoi paboter Ned
Bcero 3a 10 cemecTp 93
3.4. KypcoBo¥i nIpoeKT
IIEPUO/],
NCIIO/IHEHUA| IVIAHUPYEMOE
COJIEP)KAHME 3TAITA
(Hepemm BPEMHSI (uac)
cemecTpa)
Orar 1. [TonyueHue 3azianust Ha KypcoBoi rpoekT (KIT). IIpoBeseHue aHanu3a auTepaTyphl 10
UHAMBHAYyaIbHOMY 3azanuio Ha KIT. 1.1 3ajanue Ha KII Bk/touaeT B cebsi: TOCTAHOBKY 3a/jauit
rccIieioBaHus, BEIOOP 06beKTa Ucciej0BaHus, BBIOOP /715 pa3paboTKy BHia MaTeMaTHyeCcKoi MOZeH
HCCIIelyeMOi CHCTeMbI/MCCIIeyeMOro TpoLiecca, BbIOOP si3bIKa IPOrpaMMHPOBaHHsI/Cpe/ibl
[IpOrpaMMHpPOBaHMs/TIaKeTa MPUK/IaHbIX IPOrpaMM /IS PO paMMHOM/pu3KUecKoil peam3ariuu 1-4 6
MO/Ie/ UCCTIeyeMoit (POEKTUPYEMOit) CUCTEMBI, BLIOOP METO/IOB [I/ist TIPOBE/IEHHsI aHa/TH3a
pe3yJ/IbTaToB NPOBeZIeHHOI0 MaTeMaTHy4eCKOro/4iCIeHHOT0/3KCIepMeHTanbHOro MoJieIupoBanus. 1.2
VI3y4eHue UTepaTypHbIX UICTOUHUKOB, METOAUYECKUX MaTepUaioB, HOPMaTUBHBIX JOKYMEHTOB IO
MHAMBHAYanbHOMY 3azanuio Ha KII. 1.3 OcyecTsieHue cbopa, 06paboTku, aHanm3sa u
cHycTeMaTu3aluy HHGOPMaIii B COOTBETCTBUY C MHAUBUAYaIbHBIM 3a/jaHieM Ha Temy KIT
Otan 2. Pa3paboTka METOAWKY U CPEACTB peLleHus 3aaui. AHaau3 pe3ynsratoB. 2.1 [TocTaHOBKa
3a/la41 MCCIeJ0BaHKs B MaTeMaTHyeCKOH TepMUHO/IOTHH. 2.2 Pa3paboTKa anropuTMa pereHus 3a/jaqu.
2.3 Pa3paboTKa MaTeMaTHueCKOi MOJIeH UCC/IelyeMO CUCTEMbBI/UCCIIeyeMOro mpotecca. 2.4
Pa3paboTka IporpaMMHOr0 K0Zia/MeToZi0B (pr3yeCKON peann3aljii/HacTpoiiKa apaMeTpoB MakeTa
MPUKJ/Ia/IHBIX IPOrPaMM UCC/IelyeMOW CUCTeMbI/UCCIIelyeMoro rpotecca. 2.5 Peamu3anus 5-16 30
paspaboranHoit mporpamMmel Ha [TK/mpoBezieHre MOZie/IMPOBaHKsI B TIaKeTe MPUK/IaAHbIX TIporpamMmm/
rpoBeieHNe (GU3UYeCKOro MOZe/IMPOoBaHus! (UCMIBITaHKS alapaTHOIo MakeTa). 2.6 AHa/IU3 pe3y/bTaToB
nccneoBaHui. 2.7 OdopMieHre OTUETHBIX MaTePHasIoB 10 Pe3y/IbTaTaM BBITTOTHEHHsI
uHAMBUyanbHoro 3afanus no KIT (OdopmMreHue MosiCHUTEbHOM 3allMCKU U IIpe3eHTaluy K J0K/Iazy)
Bcero 3a 10 cemecTp 36

6
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4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI

CEMECTP HEJE/IN CEMECTPA
12/ 3 |4 5 6 (7/8) 9 10 (11| 12 |13 |14 15 16 17
10 BII3 BII3, KIT | P BII3 | P BII3 Bomp.Iud.3ay, KIloc [P | KII, gud. 3au.

YcioBHBIe 0003HaUeHNST:

TP — nuarHOCTHUecCKasi paboTa;

BII3 — Bonpockl/3aanus 1o temMam I13;

KITI — KypCOBO# MPOEKT;

Bonp./lug.3au — Boripockl K AnddepeHIIIpOBaHHOMY 3aueTy;
KIIoc — KOHTpO/Ib NOCeIaeMOoCTH;

. 3a4. — auddepeHIMPOBAHHBIN 3ayerT.

TeKyIuii KOHTPOJIb YCIIEBAaeMOCTH CTYZIeHTOB ITPOBOAUTCS B JICKPeTHbIe BpeMeHHble HHTePBa/IbI B CIeYIOLUX GopMax:
JIMarHOCTHYecKast paboTa;
BOTPOCHI/3a/jaHus 1o Temam I13;
KypCOBOI MPOEKT;
BOIIPOCHI K AinphepeHIIIPOBaHHOMY 3a4eTy;
KOHTPOJIb I10CEI}aeMOCTH.

IIpoMe)xyTo4Hasi aTTecTalMsi MPOBOAUTCS B popmax:
i bepeHIIPOBaHHBIH 3aUeT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. . I1. Kum. . Teopusi aBTOMaTH4eCKOro yrpap/ieHusl. MHOroMepHble, HeJlMHeliHble, ONTHMa/IbHbIe U aJlanTHBHbIe cUcTeMbl. MoCKBa:
FOpaiit, 2020, 371. pec.

2. K. A. Iynkos, H. [I. Erynos, A. W. I'aBpuos. . MeTogpl po6acTHOTO, HeHpO-HEUETKOTO U aflaliTUBHOTO yripaBieHus. M.: U3a-Bo MI'TY
uM. H. 3. baymana, 2002, 21 3k3.

3. O. A. TonmeruH. . MeTo/bl aJaNTUBHOTO YTIPaB/IeHusI JieTare/IbHbIMU artapartamu. CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014,
311. pec.

4. O. A. TonmeruH. . MeTozpl alaniTUBHOTO YIIPAB/IeHUsI eTaTe/bHBIMU annaparamu. CI16.5I'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2014,
25 3K3.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIUIVIMHE:
He TpebyeTcsl.
5.3. Ilepuozuueckyie U3aHUS:

He TpebyroTCs.

5.4. TlepeueHs pecypcoB HH(OPMaLMOHHO-TeJIEKOMMYHHKALOHHO# ceT "UHTepHeT", He0OXOAUMBIX [JIsl OCBOEHHSI [VCLIUIIHHBI, 31eKTPOHHBIE

6ubMMOTeYHbIE CHCTEMBIL:
1. http://library.voenmeh.ru/jirbis2/ — ®yHgamenTanbHast 6ubmuoreka BI'TY « BOEHMEX» uM. [1.®. YcTHHOBa;
2. https://e.lanbook.com/ — 3BC Jlaus;
3. http://www.tnt-ebook.rt/ — TNT-EBOOK - OnieKTpoHHO-0MOMHOTeYHast CUCTeMa;
4. https://www.elibrary.ru/.

CoBpeMeHHbIe NIpoeCcCroHabHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHKa»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJ0BaHU.

WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN ITOPTa/l TEXHUYECKOTo peryMpoBaHust: Hopmel, npaBuita, cTanzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l 'OCTog cobcTBeHHol reHepatuu BT TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMOHHBINM MOpPTas MpaBoBOi HH(OpMaLMH.
5.5. ITporpammHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. HbopManioHHbIe TeXHOJIOTHH:

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

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. TIpoekrop;
2. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JUCHHITHHBI
AJATITUBHBIE CUCTEMBI ABTOMATUYECKOI'O YITPABJIEHUSA

AnHoTanus paboueii MporpamMMsI

Mucuunmmaa AJAITTUBHBIE CUCTEMbBbI ABTOMATHUYECKOI'O YIIPAB/IEHUSI siBisieTcsl JUCLMIUIMHON 00s13aTe/IbHOM
yactd Oyioka 1 mporpamMmbl MOATOTOBKU MO HampaeieHuio 24.05.06 Cucmembl ynpaeneHust femamebHbIMU annapamamu. JJUCHUTIIAHA
peanu3yetcsi Ha ¢akynsrere A PakeTHo-KocMudeckod TexHUKH BI'TY "BOEHMEX" um. [.®. YcruHoBa Kadeznpodt A5 JVMHAMUKA U
YIIPABJIEHUE ITOJIETOM JIETATE/IBHBIX AIIIIAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
OIIK-6 CriocobeH OCyIecTB/ISTh KPUTHUYECKWH aHa/IM3 HAy4YHBIX AOCTIDKEHHH, a TakKe HCIIONL30BaTh COBPEMeHHbIe IOAXOAbI U MeTOZbl
pellieHust TpogeCCHOHAIBHBIX 337ia4 B 00/IaCTH CUCTEM YIIpaB/IeHUs JIeTaTe/bHbIMH amapaTaMy;
[1K-5 CriocobeH K pa3paboTke CTPyKTypbI cucTeM yrpaeienust BITTA.

Copiep>kaHue [JUCLUTUIMHBI OXBaTbiBaeT KPYr BOIIPOCOB, CBSI3aHHBIX C TPUHLIMIIAME MOCTPOEHMsI M MeTOJaM{ aHajy3a aflaliTUBHBIX CHUCTEM
aBTOMaTHYeCKOro yTpaBieHus. 3afiaua AWCLMIUIMHBI — HAayuuTb MeTofiaM cuHTe3a ACY M (OpMHpOBaHMS MX MareMaTH4eCKHUX MOfesei,
BBIOMpPaTh CTPYKTYPY U TlapaMeTphl Pery/isiTopa CUCTeMbI yIpaB/ieHust, 0becrieurBarolye Tpebyemoe KauecTBO ¥ TOUHOCTb PabOTHI 3TUX CHCTEM.

TIporpamMoii AUCLUIIINHBI IPelyCMOTPeHbI C/lelytoliye BHALI KOHTPOJISA:

TeKylmuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPeTHbIe BpeMeHHble HHTepBasbl B Cle/lyIoLuX GpopMax:
e [QMarHOCTHYecKast pabora;
e BOIpOChI/3afaHus 1o TeMam [13;
e  KypCOBOI MPOEKT;
e BOMNPOCH] K UG depeHIIIPOBaHHOMY 3aueTy;
e  KOHTPOJIb [10CEIaeMOCTH.

ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
¢ nuddepeHLIPOBAHHBIN 3a4eT.

O611jast TPYL0EeMKOCTh OCBOEHHUS! AUCLIMIUIMHEI COCTaBseT 4 3.e., 144 u. IIporpaMmoli AWCLIMIUIMHEI TIPeAyCMOTPEHE JIeKIIMOHHbIe 3aHATHS (34
u.), npaktryeckue 3austust (17 u.), camocrosiTesibHast pabora ctygeHTa (93 u).
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TIpunoxenue 2

K paboueii porpaMme JUCHHILTHHBI
AJATITUBHBIE CUCTEMBI ABTOMATUYECKOI'O YITPABJIEHUSA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

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

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

paboTy cTyzeHTa.

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

Tabsrie.

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

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

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

HaumeHoBaHue paGoTbI Pekomenjyemas juTeparypa pru(:;nzxoc*rh,
Pazaen 1. O6ume noHATHs 00 aaNTHBHOM yIIPaBJIeHUH.
O. A. TonmeruH. . MeTozbl aaNTHBHOIO YIpaB/leHUs
netarenbHbiMK anmaparamu: CI16.BT'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2014 (1,8)
K. A. ITynkos, H. [I. Erynos, A. 1. 'aBpuos. . MeTogb!
V3yueHwe rpejyCMOTPEHHBIX IIPOrPAaMMON JAaKTHUeCKIX pobacTHOro, HeMPO-HEUETKOTO U aAlITUBHOTO YIIPAB/IEHHSI: 4
e/IMHUL] T10 JIEKLUSIM U peKOMeH/lyeMoH JIuTeparype. M.: U3g-Bo MI'TY um. H. D. Baymana, 2002 (4yactb 5
rmaBal)
. I1. Kum. . Teopust aBTOMaTuueCcKoro yrpas/ieHUs.
MHoromepHble, HelIMHEeHHbIe, ONITUMabHbIE U aflallTUBHbIE
cuctembl: Mocksa: FOpaiit, 2020 (11.1)
Wroro no pasgeny 1 4
Paspaen 2. ITonckoBbIe afjanTHBHbIE CHCTEMBI.
O. A. TonneruH. . MeTozpl aanTUBHOIO YIIPaB/leHUs
JnetatenbHbIMU anmaparamu: CI16.BT'TY "BOEHMEX" um.
. ©. YcruHosa, 2014 (2,4)
VI3yueHue rpeflyCMOTPEHHBIX IPOrPaMMOi UaKTHUeCKUX K. A. Tlynikos, H. []. Erynios, A. 1. I'aBpusioB. . MeTozbl
e[JMHUL] 110 JIEKL{UsSIM M peKOMeHlyeMoii iuteparype. [Tofrotoeka | pobacTHOro, Hepo-HEUETKOrO U a[laliTHBHOTO yIIPAB/IeHHUsI: 10
K npakThueckoit pabote Ne 1. BelnosiHeHHe IpaKTHUeCKOM M.: U3g-Bo MI'TY um. H. D. Baymana, 2002 (yactb 5
pabothr Nel riaBa2)
. II. Kum. . Teopust aBTOMaTHueCKoro yripaB/ieHUs..
MHoromepHble, HelIMHeHHbIe, ONITUMabHbIe U alalTUBHbIE
cucrembl: Mocksa: FOpaiit, 2020 (11.2-3)
WToro no pasgeny 2 10
Paspen 3. becniouckoBble ajaniTHBHbIE CHCTEMbI.
V3yueHue rpe/lyCMOTPeHHBIX IPOrPAMMON JUaKTHUeCKUX
€/JMHHL} 10 JIEKLSIM M PeKOMeH/lyeMoH Jiteparype. [Toaroroska [. I1. KuMm. . Teopust aBTOMaTH4yeCKoro yrnpasJieHusl. 26
K npakTuueckoii pabote Ne 2. BbirnosiHeHue IPaKTHUECKOM MHoromepHble, HeJlMHelHble, ONTUMA/IbHbIE U a[JalITHBHbIE
pabotel Ne2 cucrembl: Mocksa: FOpaiit, 2020 (11.2-3)
V3yueHue rpejyCMOTPEHHBIX IPOrPAMMON JUAaKTUUeCKIX O. A. Tonnerus. . MeTozpl aJanTUBHOIO YIpaB/leHUs
e/IMHHL] I10 JIEKLJUSIM ¥ peKoMeH/yeMoii nmuteparype. [logrotoBka | netarensHbeIMU arnapatamu: CIT6.BI'TY "BOEHMEX" um. 27
K IpakThueckoi pabote Ne 3. BbinonHeHe MpakTHueCKOi [. ®. Yerunosa, 2014 (3,5-7)
pabotsl Ne3 K. A. Tlynikos, H. []. Erynios, A. 1. I'aBpusioB. . MeTozbl
V3yueHwe rpejyCMOTPEHHBIX IIPOrPAaMMON JMAaKTHUeCKIAX Po0acTHOrO, HeHPO-HEUETKOIO U 3/ANTUBHOIO YIIPAB/IEHHSL:
€/IMHML] 10 JIeKLUsIM 1 peKoMeHryeMoii iureparype. [Toarotoska | M.: M34-80 MI'TY um. H. O. Baymana, 2002 (4acts 5 riaea 2%
K TpakThueckoi pabore Ne 4. BbirosiHeHue MpakTHUe CKOi 3-4)
pabotbl Ned
Wroro no pasgeny 3 79
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TIpunoxenue 3
K paboueii nporpaMme JUCHHITHHBI
AJATITUBHBIE CUCTEMBI ABTOMATUYECKOI'O YITPABJIEHUSA

®OH/] OHEHOYHBIX CPEJICTB

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

e uMarHocTHYeckas pabora

e BOIpOChI/3afaHus 1o TeMam [13;

¢ KOHTPOJIb TTOCEI]aeMOCTH;

e  KYypCOBOM IIPOEKT;

e BOMPOCH K b depeHIMPOBaHHOMY 3a4eTy;
o uddepeHLPOBAHHbIN 3aueT.

KpuTepun orjeHMBaHusA

JuarHoctuueckas pagora
[uarHoctryeckas pabora npoBoautcs B popme tecta B8 SMOC Moodle:

e IIpU NPaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He arTeCTaLys;
e IIpH IIpaBUIbHOM OTBeTe Ha 60% BOMpOCOB U Gosiee - arTecTawysi.

Bonpocei/3aganus no temam I13

Bornpocsl/3aziaHusi 1o TeMaM MPAKTUUeCKHX 3a/laHui TIO3ULIMOHUPYIOTCS KaK 3alljiTa PaKTH4ecKol paboTkl, He0OXO/MM pa3BepHYTHIH
OTBeT Ha MUHHMYM TPH BOIIPOCA I10 TeMe IIPaKTHUeCKUX 3aHATHH. 3aluTa Mpofjo/bKaeTcs 0 TeX Mop, TI0Ka pa3BepHYThIM OTBET He MOJIyYeH,
TIpY BO3HUKHOBEHWH 3aTPY//HEHH NpeTIofiaBarerib 3a/jaeT HaBOZSIIFe BOTIPOCH, PEKOMEH/IyeT JIMTepaTypy C yKa3aHWeM naparpada uim
cTpanuLbl. Bo3amoxHa 3aMeHa Borpoca. OTBeThl IPUHUMAIOTCSI JIMUHO W/ Y/IaleHHO B JOCTYIHBIX YaTax B /ir0boe yo6HOoe A/1sl CTyieHTa 1
TiperiofiaBatessi BpeMs. 3alljUTa BCeX NMpaKTHUeCKUX paboT HeobXoA¥Ma [/ JOMycKa K 9K3aMeHy. [IpuMepel BOIpocoB BXoAAT B coctaB YMK
JUCLIUTIAHEBI

KonTposb nocemaemoctu

KOHTpOJIb MOCEIaeMOCTH ITPOBOJUTCS HA KaXKAOM 3aHSTUH. EC/I 3aHsATHE TIPOMYILEHO, TO CTY/eHTY HEOOXOAUMO C/aTh TEMY
Tpero/iaBaTeIio U MPOJeMOHCTPUPOBaTh 3HaHHe MaTepyaa. Tema czjaeTcst yCTHO 160 JMYHO, 1160 TIPY MOMOLIM ayu0Co001eHni B
JIOCTYITHBIX yarax.

KypcoBoii npoeKT

Kputepuu ovieHku 3awutsl KIT:
- OLIEHKA «OT/IMYHO» BBICTAB/ISIETCsI 00yUarOIeMyCsi, eC/IM OH PELLnT BCe 3a/jauH, octasieHHble mepes HuM B KII 1 0TBeTH/I Ha BCe BOIPOCHI
KOMHCCHH, OpraHu30BaHHON Ha Kadezpe A/ 3amuTel KII, cBs3aHHbIe c MaTepUanaMy, U3/710)KeHHBIMH B MOSICHUTe/IbHOM 3amnucke K KIT.
- OLIEHKA «XOpOLIO» BBICTAB/IsIeTCs1 00yUaroIieMyCsi, €C/IM OH PeLII BCe 3a/jau, ocrasseHHble riepes HuM B KII 1 otetri Ha 50% Borpocos
KOMHCCHH, OpraHu30BaHHON Ha Kadezpe A/ 3amuTel KII, cBs3aHHbIe c MaTepUanaMy, U3/710)KeHHBIMH B MOSICHUTe/IbHOM 3amnucke K KIT.
- OL|EHKA «Y/0BJIETBOPUTETEHO» BBICTAB/ISIETCST 00yUArOIeMyCsl, €C/IM OH el BCe 3a/jady, TI0CcTaB/IeHHbIe Tepe HuM B KII, Ho He oTBeTHI Ha
BOIIPOCHI KOMUCCHH, OPraHU30BaHHOM Ha Kadespe zs 3amutsl KIT, cBsisaHHbIe ¢ MaTepranaMy, U3/10)KeHHbIMU B MOSICHUTe/IbHOM 3amucke K KIT.
- OL|eHKa «He 3aLLUTH/I» BBICTAB/ISIETCs: 00yUaroLeMyCsl, eC/IM OH He el Bce 3a7jauH,
rocras/ieHHble repej HUM B KII.
IepeyeHb TeM KypCOBBIX IPOEKTOB IpeficTaBneH B YMK AUCLUIUIMHEL

Bonpocsl K AuddepeHIIMPOBAaHHOMY 3a4eTy
Borpocs! K ¢ depeHIpOBaHHOMY 3a4eTy BXOAAT B coctaB Y MK uCLUIIMHEL

JuddepennupoBanHbIii 3aueT

HuddepeHLIpoBaHHbBIN 3aueT MPOBOAUTCS B hOPMe YCTHBIX OTBETOB Ha O/IMH M3 BONPOCOB K AuddepeHLIMpOBaHHOMY 3a4eTy U TPU
JIOTIONTHUTE/TBHBIX BOTPOCA TpernozaBare/is.
Kputepuu oLieHKu:
- OIleHKa «3auTeHO-OT/IMYHO» BBICTAB/IsIeTCS 00yUarolieMycsl, eC/Ti OH TIOJTHOCTBIO OTBETHIT Ha BOTIPOC K ¢ depeHIMPOBaHHOMY 3a4eTy 1
NIpaBU/IBHO OTBETUJI Ha 3 BOIPOCaA 10 COIeP)KaHUI0 Kypca.
- OIleHKa «3auTeHO-XOPOI0» BBICTAB/AeTCA 0byJaroIieMycs, ec/ii OH He TIOJTHOCTBIO OTBETHIT Ha BOIPOC K AH(depeHIMPOBaHHOMY 3a4eTy 1
NIpaBU/IBHO OTBETUJI Ha 3 BOIPOCaA 10 COfIeP)KaHUI0 Kypca.
- OIleHKa «He 3a4TeHO0» BBbICTaB/IsAeTCs 00yyaroIeMycs, eC/IM OH He MOTHOCTBIO OTBETH/T Ha BOTIPOC K /i depeHI[IPOBAHHOMY 3aueTy 1
HeIpaBU/IbHO OTBETWUJI Ha 2 BOIIPOCa I10 COfIePIKaHUI0 Kypca.
- BO BCEX JIPYTUX C/Tyvyasix 00yvarolieMycs BbICTaB/ISeTCS OLjeHKa «3auTeHO-Y/|0B/IeTBOPUTETBHOY.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHMe pasjiesioB U
JMJaKTHYeCKUX eJUHHI]

BCEI'O

AynauTopHBIe 3aHATHSA
B KOHTAaKTHOU (opme

BCET'O
Jlekuuu
IIpakTHuecKkue
3aHATHSA

CamocrosTe/bHas
paboTa cTyjeHTOoB

dopmupyemas
KoMIeTeHuusA, %

OIIK-6

IIK-5

HANMEHOBAHUE
OLIEHOYHOTI'O CPE/ICTBA

10

Pasgen 1. O6umpe nousTus 06
alanTHBHOM yIPaB/IeHHH.

10

20

Bonpocsi/3aganus no
Temam [13,
Bonpocsl k

nudbepeHLIPOBaHHOMY|
3aueTy,
KonTpons
TocelaeMoCTy,
KypcoBoii poexr

10

Pa3zgen 2. IlouckoBbie afianiTUBHbIE
CHCTEMBI.

24

14 10 4

10

30

30

Bonpocsi/3aganus no
Temam I13,
Bonpocs! k

nudbepeHLIPOBaHHOMY|
3aueTy,
Konrposns
T0CelaeMoCTH,
Kypcogoii ripoekT

10

Pa3zgen 3. BecnouckoBbie afianiTUBHbIE
CHCTEMBI.

110

31 18 13

79

50

50

Bonpocsl/3aganus o
Temam I13,
Bormpoce! k

nuddepeHLIIPOBaHHOMY
3ayety,
Konrposns
TI0CeIfaeMoCTH,
KypcoBoii ripoekT

Bcero 3a 10 cemectp

144

51 34 17

93

100

100

Bcero no gucouninHe

144

51 34 17

93

100

100

13

32362



OuenouHble MaTepuasbl no gucuunanae AJAIITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YIIPAB/IEHUA

OIIK-6 - CnocoGeH ocyujecmensimb KpumuyecKuii aHa/1u3 HaQy4HbIX 00CMUdiCceHUll, a MAKJ#ce UCNo/1b3068amb cO8peMeHHble N00X00b! U
MemoOb! peweHUs1 npogheccuoHanbHBIX 3a0ay 6 061acmu cucmem ynpae/neHus Aemame/abHbIMU annapamamu

Ne 1 TIpouwmTaiiTe TEKCT U 3aMUIINTE PA3BEPHYThINA 000CHOBAHHBIN OTBET
[aiite oripesiesieHre STaIOHHOW MOJeu
No 2 TlpouuraiiTe TeKCT, BblOeprTe NPAaBU/IbHBINA OTBET U 3allUIINTe apryMeHThbl, 000CHOBBIBaOLIMEe BEIOOD OTBETa

2
25+1

Omnpegenure conpararomyio actory ADUX nepenatounoi ¢pyHkmun W(s) =

12 pag/c
2 1 pag/c
3 0.5 pag/c
4 0.1 pag/c

Ne 3 HpO‘{HTaﬁTE TEKCT U YyCTaHOBUTE MOC/1Ie0BaTe/IbHOCTh

VcranoBute IIOCIICETOBATCIIBHOCTE CJIOB B TCKCTC!

Jlns Toro 9ToOR! THHEHAS CTAIHOHAPHAS CHCcTeMa X = A + x OblIa aCHMIITOTHIECKH

, HeOOXOIMO H JOCTaTOYHO, 9YTOOHI I J000i1 ompe/IeIeHHO
kBazpaTmaHoii popmel w(x) = xT Cx cymectBoBaa ompejeleHHasd
kBagparnusas popma V (x) = x7 Bx Takas, 4To IpOH3BOHASA IO BpeMEHH OT 3TOil
(GYHKINH B CHIY YpaBHEHHs CHCTeMBI OBLIa paBHA 3a1aHHOH KBaapaTHuHol dopme w(x):
V(x) =w).

1 oTpuLiaTe/IbHbIN
2 TOJIOXKUTe bHBII
3 ycToiuMBBIN

No 4 TlpouuraiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBHE

ConocTaBbTe apaMeTp H €0 Ha3BaHIE I CHCTeMEl, 3aJaHHOII B IPOCTPAaHCTBe
COCTOSHHHA

x=A-x+B-u

y=C-x

W=
S e M

A- MaTpHIa JUHAMHKH CHCTEMEI WJIH MaTpHIla COCTOSHNIA
b- BBIX0/IHOIT BEKTOp WIH BEKTOp H3MEepeHHUIl

B- ¢a30BEIiT BeKTOp HIH BEKTOP COCTOSHUI

I'- BekTOp yHpaBieHHA

Ne 5 TlIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
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Ne 6

Ne 7

Ne 8

Ne 9

ComocraBbTe OII0KH H HX Ha3BaHHA

‘l'f

v

A- 00BeKT ynpapieHHs

B- BrIUnCIIeHne KpHTepus ONITHMAaTbHOCTH
B- perynarop

I'- ycTpoiicTBO opraHu3anuy IIOHCKa

ITpounTaliiTe TEKCT, BbIOepUTe MPAaBU/IbHbIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBalOLIMe BEIOOD OTBETOB
[17151 npeofio/ieHKs YyBCTBUTE/IbHOCTY aflaliTUBHBIX a/lTOPUTMOB UCIO/Ib3yeTCsl MOAXO0:

1 He MeHsTh TapaMeTpsl afjanTaLyy O(t) mpy 6o/BIIMX 3HAYEHUSX 1ie1eBOro (QyHKIMOHAa;
2 He MEHSITb ITapaMeTphI afianTaliy O(t) Ipy MasbIX 3HAYeHHUSIX L{e/IeBoro (yHKI{HoHaa q
3 MpersITCTBOBATh POCTY T1apaMeTpoB azanTauuy O(t) npu bosbmux @

4 yBe/IMUMBaTh U3MeHeHYe IIapaMeTpoB ajanTaryy O(t) Mpy MajbIx 3HAUEHUsIX 11e/1eBOro (yHKIMOHAIa q
ITpounTaiiTe TEKCT, BbIOepUTe NMPAaBU/IbHbIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBalOLIMEe BEIOOD OTBETOB
HesiBHY10 9Ta/IOHHYIO MO/ie/b MOXKHO 3a/jaTh. ..

1 peasbHBIM /JIHAMUUECKUM 3BEHOM;

2 TpeGyeMbIMHU ITOKa3aTe/sIMH KadeCTBa CHCTEMEI;
3 9TaJIOHHBIM yTIpaB/IeHUEM;

4 cucremoit auddepeHIMaTbHBIX YPaBHEHUIL.

ITpounTaliiTe TEKCT, BbIOEpUTE MPABU/IBHBINM OTBET U 3alHIINTe apryMeHTbI, 000CHOBBIBAIOLIME BLIOOP OTBeTa

a

: J
II3MeHeHHe aganTHBHOTO K03 dunerTa 1o atroputmy K = —c - K

1 obecmeunBaeT CyCK B JTOKAIBHBIT MHHHMYM J
2 obecrneunBaeT CIIyCK B JOKaIBHEII MHHIMYM k
3 obecmeunBaeT TOCTIKEHHE JIOKAIFHOTO MakcHMyMa k
4 obecreunBaeT JOCTHXKEeHHeE JIOKAIIEHOTO MakcuMyMa J

ITpounTaiiTe TEKCT, BbIOEpUTE MPABHU/IBHBIM OTBET U 3alHUIINTe apryMeHThI, 060CHOBBIBAIOLIME BLIOOP OTBeTa
ITpyHIMI KBa3UCTALIOHAPDHOCTU aJJalITUBHBIX CUCTeM IIPUMeHsIeTCsI [P YC/IOBUH ...

1 6LICTp0FO HU3MEeHeHHA Her3BeCTHBIX (He‘{E‘TKI/IX) TapaMeTpPOB 10 CPaBHEHMIO C YIIpaB/I€eHUEM;
2 Me/lJIEHHOI'O M3MeHeHUsI Hen3BeCTHBIX (H(:“IETKI/IX) TlapaMeTpoB I10 CPaBHEHUIO C U3MEeHeHUueM ClJa3OBI>IX KOOpJUHAT,
3 6bICTp0FO HW3MEeHeHHS HeU3BeCTHBIX (He‘{eTKI/IX) TlapaMeTpOB I10 CPaBHEHHIO C BO3MYIL|€HUAMH.

4 Me[JIEeHHOT'O U3MEeHeHUs C])a30BI:IX KOOpAUHAT 110 CPaBHEHMIO C U3MEHEHHEM HeU3BeCTHbhIX (HequKI/IX) TiapaMmeTpoB

Ne 10 IMpounTaiiTe TeKCT, BbIOeprTe MPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBArOLIMEe BEIOOD OTBETOB

Cucrema r106a1bHO aCUMITTOTHYECKH YCTOHUMBA M0 JIAMYHOBY, €C/IU Y UCC/IeyeMOM CUCTEMbI CylecTByeT GyHKUus V(X), Takasi uTo:

1 V(x) <0
2 V(x) >0
3 dv(x)

Ne 11 TIpouuTaiiTe TEKCT U YCTaHOBUTE N10C/Ie[0BaTe/IbHOCTD
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CdopmupyiiTe mocae10BaTeIBHOCTD IIEPEMEHHBIX H OIIEPaTOPOB, YTO0 MOIYIHTH
ypaBHEHIIe aJanTepa 0 alr'OpPUTMY CKOPOCTHOTO TpajiieHTa:

a
RC
20

dq
3dt
4=
5-T-

Ne 12 IMpounTaiiTe TEKCT ¥ 3alMILIKTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

Jana kBagpaTtHuHas ¢popma, rae Q — CHMMeTpHYHAsA MaTpHIIa
11 912 13\ /%1

V) =xTQx = (X1 X2 X3)[G21 Qa2 Qa3 || X2 | = x + 5x% + 3x3 + 4xyx, —
431 432 433/ \X3

2x,x3,x € R?

HccnenoBats, ABIgeTCs U 3Ta popMa IOJI0KHTETHHO OIpeIe/IeHHOI

dbynKIIIET.

IIK-5 - Cnocoben k pazpabomke cmpykmypbt cucmem ynpaenerust BIITA

Nel

Ne 2

Ne 3

Ne 4

Ne 5

[MpounTaiiTe TEKCT, BLIOEPUTE MPABM/IBHBINM OTBET U 3alUIINTE apryMeHThI, 060 CHOBBIBAIOLIME BLIOOP OTBETA
PobacTHble CCTEMBI

1 MeIOT BBICOKYIO UyBCTBUTE/IHHOCTD K BO3MYIIIEHUSIM ¥ HeM3MeHHbIe K03 GUIMeHThI PeryssTopa
2 UMeIOT BBICOKYIO UYBCTBUTEILHOCTD K BO3MYILIEHUSIM U H3MeHsieMble K03 (UIMeHTh] pery/asropa
3 ¥MeIOT HU3KYIO UyBCTBUTEILHOCTD K BO3MYIIeHUsIM U Hel3MeHHble K03 (ULIMeHTh] PeryssiTopa

4 VIMEIOT HU3KYIO UyBCTBUTE/IBHOCTb K BO3MYILIEHHSIM U U3MeHsieMble K03 dULMeHTh! peryssTopa
IMpounTaiiTe TEKCT, BbIOEpUTE MPABU/IBHBIN OTBET U 3alUIINTE apryMeHTBI, 000 CHOBBIBAIOLIME BEIOOP OTBeTa

VpaBHeHHe JIAnyHOBA IS HCCIIeIOBAHUA YCTOHNYHUBOCTH JIHHEITHON CHCTeMBl X = A * X 1IpH
nomomu ¢ynxmun Jlamyaosa V(x) = xT Bx MoxeT 6BITE 3anncaHo Kak:

1 —x"Cx = BA

2x=A-x+Bu

3ATB+BA=—-C

4 BA x=C

TTpounTaiiTe TEKCT, BbIOEpUTE MPABHU/IBHBIM OTBET U 3alHMIINTe apryMeHTb, 000CHOBBIBAIOLIME BEIOOP OTBeTa
Dyuk1yel JIsmyHoBa JUHaMUYeCKON CHCTeMbl Ha3bIBaeTCst

1 BekTop V(X), BO3pacTaroLiyii BA0/Ib TpaeKTopuu X(t)
2 ckansipHasi QyHKLs V(X), yObIBatoIast BOJIb TPAaeKTOPUH X(t)
3 ckasnsipHast GyHKIWs V(X), Bo3pacTaromas BAO/Ib TPaeKTopHH X(t)

4 BekTop V(X), yObIBarOLIuii BAO/Ib TPaeKTOPUH X(t)
TTpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

COIOCTaBbTe Pa3MePHOCTH MaTPHUL] CUCTeMbl B TIPOCTPAaHCTBe COCTOSIHUSI, B KOTOPOIi pasMepHOCTb BeKTOpa COCTOSIHUS paBHa I, Pa3MepHOCTb BEKTOpa
yIIpaB/ieHys paBHa M ¥ pa3MepHOCTh BEKTOpa BBHIXOJAHOTO CUrHana (Habsrofenus) pasHa k

1. PasamMepHOCTb MaTpHLibl Hab/IOeHuUs

2. Pa3MepHOCTb MaTpuL{bl AUHAMUKHU CUCTEMbI
3. PasMepHOCTb MaTpULIbl YIIpaB/ieHus!

A-nxn

B- kxn

B- nxm

TpounTaiiTe TEKCT U 3aMHUILIKATE Pa3BePHYThIH 060CHOBAHHbBII OTBET
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Jlana xkBagpatnuHas Gpopma, rae Q — CHMMeTPHYHAS MaTPHIIA
qi11 q12 qi3\ /X1

Vix) =xTQx = (1 x2 x Xy | = 4x? + 7x% 4+ 2x3% + 6x,%x, —

(x)=x"Qx=(1 X2 X3)| 921 G22 Q23 2 | = 4xi + 7x5 + 2x5 + 6x,x,

31 Q32 (q33/ \X3

2x1x3,X € R3

HccnenoBars, SBISeTCS IH 3Ta opMa IOJIOKHTEIHHO ONpeaeIeHHOH

dbyHKIHel.

No 6 TIlpouuTaiiTe TEKCT U 3alUIINTe Pa3BepHYThI 000CHOBAaHHbIN OTBET
YeM xapaKTepH3yeTCst TIOUCKOBasl afjaNTHBHast CUCTeMa, CHOPMY/HPYHTe OCHOBHOE OT/IMUKE OT OeCITOMCKOBBIX.
No 7 TlpouuTaiiTe TEKCT, BbIOEPUTE MPABH/IBHBIE OTBETHI U 3alTUIIMTE aPryMeHThI, 000CHOBBIBAIOIIHE BEIOOD OTBETOB
SIBHYIO 9TaJIOHHY!O MOZie/Ib MOKHO 33/1aTh. ..

1 peasibHBIM AUHAMUAYECKHAM 3BEHOM
2 TpebyeMbIMH TIOKa3aTe M1 KaueCcTBa CUCTEMBI
3 9Ta/IOHHBIM yIIpaB/leHHeM

4 cuctremoli fuddepeHIMaTBHBIX YpPaBHEHHUH
No 8 TlpouuTaiiTe TEKCT, BbIOEPUTE MPABH/IBHBIE OTBETHI U 3alTUIIMTE aPryMeHThI, 000CHOBBIBAIOIIHE BEIOOD OTBETOB
YCnoBYs yCTOWYMBOCTH CUCTEMBI

1. BCe KOPHHU ee XapaKTepUCTUUeCKOTO YpaBHEeHUs] UMeIOT OTpHUIIaTe/IbHYIO BelljeCTBeHHYIO 4acTh
2 Bce COOCTBEeHHbIE UKC/Ia MaTPHULIbl JMHAMUKH CHCTEMbI A NMeIOT OTPHULIATe/bHYHO BelljeCTBEHHYO UaCTh
3 cywjectByer Takas ¢pyHkuus V(x)>0, npu dV(x)/dt<0

4 BCe Hy/IM 1 TMO/IOCA Tlepe/laTouHOM QyHKI[MHM CHCTeMBI PacroaraloTcsl B 1eBOH MO/YIIOCKOCTH
Ne 9 TlpounTaiiTe TEKCT M yCTAHOBHTE TOC/Ie/|0BATebHOCTD

Iporecc (BeKTOP-(yHKIHST) Ha3bIBAeTCsI KBAa3WCTALMOHAPHBIM, €C/IM OH MEHSIeTCs! CyIljeCTBeHHO OCTaJ/IbHbIX JUHaMHWYeCKUX MPOLIeCCOoB,
NIPOTEKAIOIIUX B CUCTEME.

1 Me[IeHHBIN

2 BBICTpBIi
Ne 10 TIpounTaiite TeKCT, BbIOepUTe NMPaBUIIbHBIE OTBETHI M 3alMILNTe apryMeHThbI, 000CHOBBIBAIOLIME BbIOOP OTBETOB
Bribepute /1Ba OCHOBHBIX 3/7eMeHTa (ha3oBOro leTeKTopa

1 yMHOXUTEb
2 GUIBTP HU3KUX 4acTOT
3 nosnocoBoii GUILTP

4 9KCTpAro/sTop HY/eBOro Mopsika

Ne 11 TIpouuTaiiTe TEKCT U YCTaHOBUTE N0C/Ie0BATEILHOCTD
BoccTaHOBUTE 110C/1EA0BATe/IBHOCTD 0/I0KOB B CTPYKTYPHOM CXeMe CHCTeMbI TIOMCKOBOH MAEHTH(UKALIUY OT BXOAHOTO curHana Y

1 ANropuT™M MOMCKOBOM HACTPOWKHU
2 Brlunic/ieHue 1iesieBod QYHKLH

3 HacrpauBaemasi Mojenb
Ne 12 TIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE

. aq
ComocTaBbTe MapaMeTp 1 €I0 Ha3BaHHE H3 YPABHCHHA alallTepa BHOa 0=— %

10

2q
3T

A ko3¢ dunueHT ycunenus
b HacTpanBaeMmslIii mapamMeTp

B ueneBas ¢pyHKUUs
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Cogiep>kaHue UCIUTIIVHBL IBJISIETCS JIOTMUeCKUM TIPO/IOJDKEHUEM 3HAHMUH, TTO/TyYeHHBIX TP 0CBOEHUH TIPOTrpaMMbl OakajiaBprara, B TOM UKCJIe 10
JucLurivHe "VIHOCTpaHHBIM SI3bIK" U CTY)KUT OCHOBOM /17151 0CBOEHUS AVCLIMTIIMH:
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