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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.05 VInTerpypoBaHHbIe CUCTEMbI jleTaTe/IbHBIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 19 CUCTEM YTITPABJIEHUST 1 KOMITBFOTEPHBIX
TEXHOJIOT'UI
Kabanor Cepreii AnekcaHzipoBuy, [.T.H., podeccop, rnpodeccop

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBepytomuii kKadesnpoit Marsees C.A., K.T.H., J0LI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBeqyroumii Kadenpoii Marsees C.A., K.T.H., OL].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OIITUMAJIBHOE ITPOEKTUPOBAHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-6/23 — criocobHOCTs POBOAUTH CUCTEMHBIN aHaIM3, pa3pabaTbiBaTh BAPUAHTHI pelieHust pobiemsl,
orpe/ie/iATh  ONTUMasbHble pelleHUs] B YCAOBUAX MHOTOKPUTEpPHA/lbHOCTH, HeONpe/elleHHOCTH C
HCII0/Ib30BaHUEM MeTO/I0B TeOPUH MPUHSTUS PellleHUH U UCKYCCTBEHHOI'0 MHTeJlIeKTa

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:

IICK-6/23
3HAHUS:
METO/IOB U aJITOPUTMOB ONTUMA/IbHOTO YTIPaB/Ie€HUsI CUCTEMOU TPH 1eHCTBUU BO3MYIIIEHUH,
TIOCTPOEHUS BBIUMC/TUTE/TBHBIX aITOPUTMOB, TOUHOCTH PEIIeHUs 3a/jau OI[eHUBAHUS U yTIPaB/I€HUS;;
YMeHuUsi:
pa3pabaThbiBaTh aJrTOPUTMbI HAXOXK/IEHHS OLIEHOK BEKTOpPA COCTOSTHHSI CUCTEM U OMTHMA/TBHOTO
yTpaBJieHus1 MPU AeHCTBUN BO3MYIIIEHHUM, MPUMEHSITh METO/IbI U CTPOUTh a/ITOPUTMbI BBIUUCTEHHS
OMTHMAJILHOTO YTIPAaB/IEHUS CUCTEMaMU TIPU HETOTHON UH(OpMaIium;;
HABbIKU:
TIOCTPOEHUSI a/ITOPUTMOB TTPOrPaMMHOM peasii3al[ii ONTUMabHON TUHAMUKYA CUCTEM TIPY HEITOJTHOM
vHbOpMaInu.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa OIITUMAJIBHOE ITPOEKTUPOBAHUE sBrsieTcs JUCLUIVIMHON YaCTH,

(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HaripasJieHUt0 24.05.05 HmezpupoeaHHble cucmembl iemamesbHblX annaparnos.

CogepxaHue [OUCLIUIVIMHBL SIBISIETCA JIOTUYeCKuM Impogos/pkeHueM aucuuiivH: OIITUMAJIBHOE

YIIPAB/IEHUE, TEOPUSA YIIPAB/IEHNMSA, BBICITAA MATEMATHKA.

CopepXaHvie JUCLUTIIMHBI SIBAsSIeTCS OCHOBOM Jyist ocBoenus gucriuuiia: IIOATOTOBKA K

TMTPOIIETYPE 3AIIUTEI U 3AIIUTA BBIITY CKHOUN KBAJTU®UKAIIIOHHON PABOTBL

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

OTIK-1 — criocobeH MpUMeHATh eCTeCTBEHHOHAYUHbIE U 00IIIeHHKeHepHbIe 3HAHUS, METOZIbI
MareMaTHueCcKOro aHair3a U MOZAeMPOBaHKsl, TEOPeTHUECKOTO U SKCTIePUMEHTATbHOTO UCC/Ie/JOBaHUS
JUTs pellieHVs MH)KeHePHBIX 3aJad TpodecCHoHaNBHOM JesTebHOCTH

OIIK-5 — CniocobeH pa3pabaTbIBaTh (U3HUECKHUE U MaTeMaTHUeCKHEe MOJIeIM UCC/IeyeMbIX TIPOLIECCOB,
SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPoheCCUOHANIBbHOM cdepe [esTeIbHOCTH, /IS PelleHus
WH)XeHEePHBIX 3a/1ad

OTIK-8 — criocobeH pa3pabaTbiBaTh MaTeMaTUUeCKUe, UMUTAI[UOHHBIE U MTOTYHATYPHbIE MOJETH
poboTOTEXHUUECKMX KOMIUIEKCOB, 0OBEKTOB U MOACHUCTEM BOOPY>KeHHsI 1 O0PTOBOTO 000py0BaHUS
JieTaTe/IbHBIX alrapaToB, a TAKXKe OCYLECTB/SITb CUHTe3 110 KPUTEPHUsIM 00eBOM 1 TEXHUKO-

9KOHOMMUE CKOM 3 PeKTUBHOCTU

TTICK-5/23 — CrniocobeH ompefieNiaTh COCTaB U CTPYKTYPY KOMITIEKCOB OOPTOBOTO 000pYI0BaHMUS
MHGOPMALIMOHHO-U3MEePUTEeTbHOM, HaBUTAI[MOHHOW M YIIPaBJISIOLel TO/[CUCTeM /IJIsi aBUALIMOHHBIX
KOMIIEKCOB Pa3/IMYHOTO Ha3HAUeHUsI

I1CK-6/23 — CrniocobeH pOBOAUTH CUCTEMHBIN aHa/In3, pa3pabaThiBaTh BapUAHTHI PelleHus Mpobiiemel,
OTIpeZeNsITh ONTUMAaJIbHBIE PellleHusT B yC/IOBUSIX MHOTOKPUTEPUATBEHOCTH, HeOTIPeieJIeHHOCTH C
WCTO/Ib30BaHUEM MEeTO/I0B TeOpUH MPUHSATHS PellleHni U NCKYyCCTBEHHOTO UHTeJIeKTa



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Habnropaemoctb. 1.1 ®yH/iaMeHTa/IbHAs MaTPUL{A COMPSDKEHHOM cucTeMbl. 1.2.
5 9 Haboaenue Bektopa coctosinusi. Hab/mogaeMoCTb IMHEHHbIX CTALOHAPHON 1 71 6 2 4 15 20
HecTalMoHapHo# cucteM. 1.3.0cHOBHbIe CBOMCTBA OLieHKH. 1.4. MozansHOe ynpasieHye npu
T10JTHOM ¥ HeroiHow nHpopMaryu. ¢punstp JlyeHbeprepa.
Paspen 2. CroxacTuyecKas Teopus onjeHMBaHusA. 2.1 HekoTopble THMBI CIy4aifHBIX
riporieccoB. 2.2. Ctoxactuyeckoe vcurcienue. Juddeperipposanue no Uto. VuTerpan Uto.
5 9 2.3. MeTo/| HaUMEHbLIMX KBaZIpaToB. 2.4. KpUTEPHIl MAKCHMaJIbHOTO TIPaB/onofo0us. 2.5. 36 16 6 10 20 20
Ypaenenue Bunepa-Xonoa. 2.6. HenpepeiBubiii punbTp Kanmana. 2.7. [JucKpeTHbIH GHIBTP
Kanmana. 2.8. nonyuenue HerpepbIBHOTO (uibTpa Kanmana u3 auckpetsoro. 2.9. ®uiabtp
KanmaHa Ay1s1 HemmHeiHbIX cicteM. 2.10. Ocobble cyyan ¢unbTpa KaiMana.
Paszpen 3. J/IuHeiiHas MUHUMAaKcHas (uibTpanus. 3.1. JInHeliHass MUHUMaKCHast
5 9 (unbTpaLys ¢ SHepreTHUeCKUMHU OrpaHUYeHNAMH. 3.2. 3ajiaua MPOrHO3MPOBaHUs C 2 6 2 4 20 20
SHepreTH4eCKUMHU orpaHuueHusiMu. 3.3. 3a/ja4a CIylaKUBaHUsl C SHepreTuueCKUMu
OrpaHUYEeHUSMU. 3.4. MuHUMaKCHast ('IJI/IIII)TpaL[l/IH C MTHOBEHHBIMH OTrDaHUYEHUSMU.
Pa3pen 4. CoBMellleHHbIH CHHTe3 ONTHMAJ/IBHOTO ynpasjaeHus. 4.1. JluneliHast
5 9 CTOXacTUuecKasi Teopusi yrpas/eHus. Teopema paszieseHust. [IBOMCTBEHHOCTS. 4.2. 28 8 2 6 20 20
yIipaB/ieHHe HeslMHetHOM cucTeMolt Npy eiCTBUM BO3MYILIEHHH.
Pa3paen 5. MeToAb! OLleHHBAHHU COCTOSIHUS HeJIMHEHHBIX cucTeM. 5.1. YpaBHeHHe
5 9 JIMHepanM3oBaHHOro ¢puibTpa Kamvana 5.2. CoBMellleHHbIi CHHTe3 ONTUMAa/IbHOrO 33 15 5 10 18 20
yripaB/ieHUs1 Kak hepapxuueckas AuddeperumansHas urpa. 5.3. IIpuMeHeHe Teopun
nHbopMaLmH K npobiemam QuabTparuu.
Bcero 3a 9 cemecTp 144 51 17 34 93 100
Bcero no gAMCLUIUINHE 144 51 17 34 93 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep 1 HaumeHOBaHUe
Tema NMPAKTHYECKOr'o 3dHATUA ayA.
n/n pa3jesa JUCHUILIUHBI
gacoB
BorunciieHye anpoKCUMUPYIOITiel GyHKIIUHU METOIOM
1 HaMMEHBIIIMX KBaApaToB. IHBapUaHTHOCTH I10 2
Paszen 1. HabmoqaeMoCTh. P P
BO3MYIIEHHUIO.
2 ITpuMepbl Ha OLIEHKY Ha0/IFOJaeMOCTH. 2
3 OLieHKa BEKTOpa COCTOSTHUS MOZE/IA peakropa. 3
4 OL[EHI/IBaHI/Ie TOJIOKeHUA U CKOPOCTHU MHTGPHHJILHOFI )
TOYKHU (JUCKPETHBIM U HerpephIBHBIN (prnbTpel KanimaHa).
Pazgen 2. CroxactTuueckasi v
5 TeopHst OLIeHUBAHHL. IMpaB/ieHHe CKOPOCTBIO IIPHU KBa/IpaTUUYHOM y)
COINPpOTUBJ/IEHUH.
6 Oco06sIii ciyuait ¢punpTpa Kanmasa npu oTCyTCTBUA 3
MOrpenrHoCTy B U3MePEeHHH.
7 |Pa3zmen 3. JIuneliHas Cucrema caMoHaBe/|eHHUs 2
8  |MMHMMakcHas QUIBTPALKSL. Cucrema cTabUIM3aLIMK yI/Ia TaHTaXKa. 2
9 |Pasgen 4. CoBMelleHHbIH @unbTp Jlyunbeprepa npu HermoyiHON WHGOPMaLu 3
CHUHTEe3 OIITUMAJ/IbHOI'O
10 yIIpaB/IeHus1. YripaB/ieHve peakTopoM IpU JAeUCTBUN BO3MYILLEHUN 3
11 YHPHBHEHI/IE CKOPOCTBHO ITIPU KBaJpaTUYHOM )
Pa3'qen 5. METOAI:I OLIeHHMBaHUS COINpOTUBJIEHHUU U Ael‘/lICTBI/H/I BO3MYIIeHUA
12 |cocTosiHYs HeMMHEeNHbIX crcTeM. KoiToKBUyM
13 [Tpuem fomariliHero 3ajaHust 4
Bcero 3a 9 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
‘ Ne ‘ Homep 1 HauMeHOBaHHe Copep)xaHue yueOHOro 3aaHus ‘Oﬁ’LEM,
6 27011




n/n pa3jesna JUCIUILTUHbBI 4acoB
[MoAroToBKa K MpakTU4YeCcKUM 3aHATUsIM. O030p JIUTEpaTyphl
1  |Pa3gen 1. HabmromaeMoCTb. T0 JoMalliHeMy 3ajiaHuo.V3yueHrie pekOMeHAyeMoi 15
JIUTEepaTypsbl.
ITopgroroBka K rpakThueCKUM 3aHATHUAM. [loarotoBka
Pazgen 2. Croxactuueckasi .
2 JloMallHero 3azanus. Vi3yueHre peKoMeHAyeMou 20
Teopusi OLleHUBaHUS.
JIUTEepaTypsbl.
. [TogroroBka K rpakThueCKUM 3aHATHUSM. [ToarotoBka
Pazgen 3. JIuneliHas .
3 JloMalHero 3afanus. MsyuyeHre pekoMeHyeMon 20
MUHUMaKCHasi huabTparLys.
JIUTEepaTypsbl.
Pa3nen 4. CoBmellleHHbIHN ITogroroBka K rpakThueCKUM 3aHATHUAM. [ToarotoBka
4  |cuHTe3 ONMTHUMAaIbHOTO ZIOMaIlIHero 3a/aHus. V3yueHne peKoMeHayeMoin 20
YIIpaB/IeHUSI. JIUTEepaTypsbl.
Pa3nen 5. MeTtozibl ITogroroBka K KoruiokBUyMy. [loAroroBka K caue
5  |oLleHMBaHUS COCTOSTHUS JoMallHero 3azanus. Vi3yyeHre peKoMeHAyeMou 18
HeJIMHENHBIX CUCTEeM. JIUTEepaTypsbl.
Bcero 3a 9 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12|34 5 6 7 8/9/10 11 12 13{14| 15|16 | 17
9 Bomp. O3 | 1P| Bomp. 3k3 ap Borp. k3 3| AP | Komn
YcioBHBIE 0003HAUEHMST:
o JIP — apiarHOCTHUeCKasi paboTa;
¢ Borp. 3K3 — BOINPOCHI K 3K3aMeHY;
e 13 — jomMailiHee 3a/laHUE;
¢ Ko/t — KO/JIOKBUYM.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHoCcTuyeckasi pabora;
BOIIPOCHI K 3K3aMeHY;
JOMalliHee 3a/jaHue;
KOJIJIOKBUYM.

HpOME)KYTO‘lHaH dTTeCcTalud IMMPpOBOAUTCA B Cl)OpMaX:
S5K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. W. Kosnos. . CucTemMbl aBTOMaTU4eCKOI'0 YIIpaBJ/IeHUs jleTaTe/IbHbIMU arraparamu. M.:
MawmHoctpoenue, 1979, 10 5k3.

2. C. A. KabaHoB. . OnrTumM#3aLus JUHaAMHUKHU CUCTEM TP JIelicTBUH Bo3MyIeHnid. M.: ®U3MATIINT,
2008, 71 3K3.

3. C. A. KabaHoB. . YripaB/ieH’e cCUCTeMaMH Ha IIPOrHo3upyomux mogensax. CII6.: M3a-so CITIOI'Y, 1997,
55 3K3.

4. C. A. KabaHos, A. A. Anekcanpos. [IpykiaziHble 3a7laul ONTUMasIbHOTO yripasneHusi. CI16. BT TY
"BOEHMEX" um. I. ®. YctuHoBa, 2007, 145 3k3.

5. C. A. Kabanos, []. C. Kabano, ®. B. MuTuH. . PacuéT asporupojuHaMHueCKUX XapakKTepUCTHK 1
TpaeKTOpui noABwKHbIX 00bekToB. CI16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2019, 41 3K3.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbhas 6ubnuoreka BI'TY «BOEHMEX» um. 1.0.
YcTrHOBa;

3. https://ibooks.ru/ — OBC A#byKc.py - 3T0 60/bII0N BEIOOP aKTyanbHOM UTepaTyphl Jjisl Balllei
OUO/IMOTEKH B 37IEKTPOHHOM BH/IE;

4. https://repository.library.voenmeh.ru/jspui/ — ®yngamenranbHas 6ubmoreka BI'TY «k BOEHMEX» um.
[.®. YcTuHOBa;

5. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiit. 11 By30B U CCY30B.;

6. http://www.tnt-ebook.rut/ — TNT-EBOOK - D/1eKTpOHHO-010/IM0TeuHast CHCTeMa.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.
5.5. TIporpamMMHoe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcsl.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OIITUMAJIBHOE IIPOEKTUPOBAHUE

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa  OIITUMAJIBHOE TITPOEKTHUPOBAHUWE  siBasieTcs:  AUCLMILVIMHOW — YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HaripaBJieHHt0 24.05.05 MHmezpuposaHHble cucmembl jemame/bHblX annapamos. [JUCLUMIIMHA peani3yeTcs
Ha (akymerete M MudopmarmonHeix u ynpasssoimx cucreM BI'TY "BOEHMEX" um. [O.®. YctuHoBa
kadezpoii 19 CUCTEM YIIPABJIEHUA 11 KOMITbFOTEPHBIX TEXHOJIOI M.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-6/23 crnoco6HOCTb MPOBOAUTE CHUCTEMHBIM aHaau3, pa3pabarhiBaTh BapHUaHThl PeILeHHUs IIPOOIeMbI,
ompeZiesiAiTb  ONTHUMa/bHble peElleHHss B YCJIOBUSIX MHOTOKDUTEPUANBHOCTH, HEONpeAe/eHHOCTH C
WCII0/1b30BaHKeM MEeTOZOB TeOPHH NIPUHSTHS PellleHrH U UCKYCCTBEHHOTO UHTe//IeKTa.

CopeprkaHre AUCLUTUIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C METOAMHU U aJrOPUTMaMH yTIPaBIeHUs
MpY IeACTBUM BO3MYIIIEHUM, METOZIaMHU OI[eHKU TOUHOCTH YTIPABJEHHs] U CIIOCOOaMK TMOBBILIEHHST TOUHOCTH,
OCHOBaHHBIMH Ha TEOPUH ONITUMAaJTBHON (DU/IBTPAIIHH.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ BOMPOCHI K 3K3aMeHY;
e [JOMaIlIHee 3a/aHue;
*  KOJJIOKBUYM.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jast  TPY/I0EMKOCTb OCBOEHHUSI AUCLUIUVIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCLUITHHBI
MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (17 4.), mpakTtuueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
ctyzeHrta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OIITUMAJIBHOE IIPOEKTUPOBAHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoThI PexomeHjyemas 1uTeparypa prm:{?éKOCTb’
Paspen 1. Ha0/oqaemMocCThb.
C. A. Kabanog. . OnTuMu3aius JUHaMUKHA CUCTEM TIpU
IToaroroska K npakThyeCKUM JeiicTBur Bo3MyieHuit: M.: ®U3MATIINUT, 2008
3aHATHAM. O030p TUTEpaATyphI MO (pazmen 1) 15
JloMaluHeMy 3azaHuto.M3yuenne C. A. KabaHoB. . YripaB/ieHHe cucTeMaMu Ha
pPeKOMeH/lyeMOH JINTepaTyphl. nporHo3upyomyx mogessx: CII6.: V3a-so CIIOLY,
1997 (pasgen 1.4, 2.8)
Wroro no pasgeny 1 15
Paspen 2. CroxacTuueckasi TeOpusi OLleHUBaHUsA.
C. A. Kabanog. . OnTumMu3aiusi JUHaAMUKHA CUCTEM TIpU
[ToproroBka K npakTuyeCcKUM JleiicTBur Bo3MylieHuit: M.: ®UU3MATIINUT, 2008
3aHsATHAM. [ToaroToBKa JoMalliHero (pasgen 2,3) 20
3afianusi. MizyueHue C. A. KabaHnog, A. A. Anekcanzpos. ITpuk/asHble
PEKOMEeH/yeMOU JTUTepaTyphl. 3ajlaud onTUMassHOro yrpaenenus: CI16.BT'TY
"BOEHMEX" um. [I. @. YctuHoga, 2007 (pa3zen 4,6)
Wtoro no pa3aeny 2 20
Pa3pen 3. /InHeliHass MUHUMAaKCHasA GpuabTpanus.
C. A. Kabanog. . OnTumMu3aiusi JUHaMUKHA CUCTEM TIpU
IToproroBka K npakThvye CKUM JeiicTBur Bo3MyieHuit: M.: DUU3MATIINUT, 2008
3aHsTusIM. [ToArOTOBKA /JOMaIITHET0 (pazmen 3.7) 20
3a7aHus. M3yuenue B. 1. Ko3oB. . CHcTeMbl aBTOMaTAueCKOTO ypaB/ieHUs
peKOMeH/yeMOow JInTepaTyphbl. JleTaTe/IbHbIMU arnmnaparaMmuy: M.: MalmHocTpoeHue,
1979 (pasgen 3)
Wrtoro no pa3geny 3 20
Pa3pen 4. CoBMelljeHHbIN CHHTE3 ONITUMA/ILHOIO YIIPaB/IeHHUS.
C. A. KabaHoB. . OnTrMH3aIus AMHAMUAKA CUCTEM TIPH
JleficTBuM Bo3My1leHuit: M.: DUU3MATIINUT, 2008
(pasgen 4)
[ToaroroBka K NpakTH4yeCKUM
sansTas, TIOFOTOBKA OMAIIIHETO C. A. KabaHog. . YripaBjieHHe CUCTeMaMH Ha
MIpOrHO3upyoIKX Mogessix: CII16.: M3g-eo CIIOTY, 20
3ajaHus. MsyueHue
N 1997 (pasgen 4.4.2)
PEKOMEHAYEMOM JUTEPATYPHI. C. A. Kabanog, A. A. AnekcanpoB. TTpuK/iajiHbIe
3aZiauy onTuMassHoro ynpasnenusi: CII6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoga, 2007 (pa3zen 7,9)
Wrtoro no paspeny 4 20
Pa3pen 5. MeTopbl OLieHUBaHHs COCTOSIHUA HeJIMHEHHBIX CHCTEM.
IToaroroBka K KOJIJIOKBUYMY. C. A. Kabanog. . OnTuMu3aius JUHaMUKHU CUCTEM TIpU 18
IlogroroBka K caue fomalliHero nelicTBUU Bo3myllleHuit: M.: DUSMATIINUT, 2008
3ajaHus1. M3yueHue (pa3gen 4.5, 3.6)
peKOMeH/IyeMOoM JInTepaTyphbl. C. A. Kabanos, A. A. Anekcanzipos. ITpuk/asHble
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3ajlaud ONTUMasbHOTOo yrpaenenus: CIT16.BT'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2007 (pa3zen 6,7,9)
C. A. Kabanog, /1. C. Kabanos, ®@. B. MuTHH. . Pacuér
a’pOrU/IPOAVHAMUYE CKUX XapaKTEePUCTHK U TPAeKTOPHUH
MoBKHBEIX 00bekToB: CII6.BT'TY "BOEHMEX" um.
. ®@. Yctunosa, 2019 (pa3szen 2)

Wroro no pa3geny 5 18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OIITUMAJIBHOE ITPOEKTUPOBAHUE

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e BOIPOCHI K IK3aMeHY;

e /lOMalllHee 3a/laHue;

*  KOJ/UIOKBUYM;

e  5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocsl K 3K3amMeHy
Bormpocs! Kk 3k3ameny B YMK nucLUniviHbL.

JomMaiiHee 3aaHue

OTueT 1o JoMaIIHeMy 3a/JaHUIO [JOJDKEH CO/leprKaThb TI0/THOe pellieHue COT/iaCcOBaHHOM C
MpenojaBaresieM B Hayasie ceMecTpa 3aJaui.
[Ipumeps! foMalIHero 3a/jaHysl U TUTIOBbIE 3a/auu npefcrasieHsl B YMK B IMCHUIVIMHEL

KonnokBuym

YcrenHoe MPOXoXKeHHe KO/JIOKBUYMa 00eCrieurBaeTcsl Py MOJTHOM M TIPaBU/ILHOM OTBETe Ha O/IH
BOIIPOC U3 NPeJyCMOTPEHHOI'0 KOMILJIEKTa.
KommniekT BONpOCOB K KOJ/UIOKBUYMY NpefcTasiieH B Y MK aucuunivHel

JK3aMeH

Jomyck K 5K3aMeHY OCYLLeCTB/ISIETCSI IPY BINOJHEHUH BCeX KOHTPOJIBHBIX MEPOIIPUSITUI B CEMeCTpe.
Bunet cocrouT u3 Bornpoca v 3ajauu.
OrjeHKa-"0T/IMUHO" CTaBUTCS TIPH PEIIeHUH 3a/lauk, U TIOJTHOM OTBETe Ha BOTPOC OuseTa.
OreHKa- "X0pouUIo" CTaBUTCS [PU peLleHUH 3a/laui ¥ HeIlo/ITHOM OTBeTe Ha BOIIPOC.
OLieHKa -"yJ0BeTBOPUTEIBLHO" CTABUTCS NP He TI0JIHOM DeLleHUU 3aZlaud, U He TI0JTHOM OTBeTe Ha BOIpOC.
Vinv mipy BBITIOJTHEHNUH B CEMeCTPe BCeX MePOTPHUSITHM B ceMeCTpe B CPOK.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

A °
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K RIE | 5 |EE|l88 S T
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-} = c% ]| ©O = < angi==
= X =
= ® =
= o
5 | 9 |Pasgen 1. HabmopaemocTs. 20| 6 | 2 | 4 | 15 | 20 |Bompock
JK3aMeHy
5 9 Paszpgen 2. CroxacTnueckas Teopus 36 | 16 6 10 20 20 Bormpocs! K
OLleHMBaHUS. JK3aMeHy
5 9 Pa3zpgen 3. JluHeliHasi MUHUMAaKCHas 26 6 9 4 20 20 Bompocs! k
¢uneTpanms. JK3aMeHy
5 9 Pazpnen 4. CoBMeIieHHbIH CUHTE3 28 8 7 6 20 20 Bormpocs! K
ONTHMA/IGHOTO YIPaB/IeHUs. JK3aMeHy
HomaiHee
5 9 Pa3pen 5. MeTtoabt 2].[8HI/IB&HI/IH 33 | 15 5 10 18 20 -
COCTOSIHMSI HeJIMHeMHBIX CHCTEeM.
KomnokBuym
Bcero 3a 9 cemectp 144 | 51 | 17 34 93 100
Bcero no gucuniuHe 144 | 51 | 17 34 93 100
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Kputepuu oneHuBaHus

IICK-6/23

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

No 4

Bonpocbl omkpbimoz2o muna:

OrleHKa Ha3bIBAaeTCs HECMEIIIeHHOH, ecyi ...

MeTo/ HAaMMEHBIIUX KBaZ[paToB OTIPeZessieTCsl U3 MUHUMYMA ...

baitecoBckast o1jeHKa paBHa ...

HenpepbieHbiii puistp KanMana onpesensiercs auddepeHiaabHbBIM YpaBHEHUEM 1151
OLIEHKH COCTOSTHUSI C 00PaTHOM CBSI3bI0 10 OIIMOKe OIleHUBAHUS U YDAaBHEHUEM [IJist
MaTpUL[bl KOBApHAL[UK B THTIA ...

Permienue 3a/1auv MUHUMaKCHOW (pUTbTpaliiy /1Sl TMHEMHOM CCTeMbI (hOpMUpYeT
BBIMYK/TY0 00/1aCTh B BUJIE ...

Teopema pa3feneHus Ajis TUHEMHON AMHAMUUe CKOW CUCTeMbI U JTMHeMHbIX
HaOJTIOIeHUsX OTAENSIeT 3a/]a4y OLleHUBaHKWS OT 3a/laui YIIPaB/IeHMS.

OnuimmTe ouepeHOCTh pelleHus 3TUX 3a/ad.

Onst cuctemel dx/dt=-x+v, z=x+w, v, w — OeJible ILIyMbl, HaNKCaTb YpaBHeHUsT GUIBTPA
Kanmana.

Insa cucremer dx1/dt=x2, dx2/dt=v, z=x1+w, v, w — GeJible IITyMbl, ypaBHeHHE QUIBTPa
KanmaHa /7151 KOMITOHeHTBI MaTpuLibl KoBapuarid R_11 umeet Bug (B_x - MaTpuiia
MHTEHCUBHOCTH ILIyMOB B cucTeMe, D — oOparHasi K MaTpuiie HHTEHCUBHOCTH LiIymMa
V3MepeHMin)

Ina cucremer dx1/dt=x2, dx2/dt=v, z=x1+w, v, w — GeJible IIIyMbl, ypaBHeHHE QUILTPa
Kaymmana /17151 KOMITOHEHTBI MaTpHIbl KoBapHarui R_12 umeet Buj (B_x - MaTpuiia
VHTEHCUBHOCTH IIIYMOB B cucTeMe, D — obparHast K MaTpuiie UHTEHCUBHOCTH ITyMa
H3MepeHunit)

Ins cuctemel dx1/dt=x2, dx2/dt=v, z=x1+w, v, w — OeJible IIlyMbl, ypaBHEHUE QUIBTPA
Kanmana /17151 KOMIIOHEeHThbI MaTpULibl KoBapualuii R_22 vmeet Buj (B_x - MaTpuLa
VHTEHCUBHOCTH LIYMOB B cucTeMe, D — oOparHast K MaTpuLie MHTEHCUBHOCTH LIIyMa
V3MepeHuit)

Bonpocsbl 3akpbimoz2o muna:

Ilyist mo/THOM Hab/MI0IaeMOCTH N-MepPHOU TMHEHHOM CTal[MOHAPHON CUCTEMbI
Heo0X0IUMO U I0CTaTOYHO, UTOOHI ...

PaHT MaTpUIfbl HAOHOIAEMOCTH OBUT paBeH N
00/1aCTBI0 TOCTHXKUMOCTH SIBIIS/IOCH BCe TIPOCTPAHCTBO RAn

BetiepiuTpacca-OpaMaHa
Iyt mo/THOH Hab/I0aeMOCTH N-MepPHOU TMHEHHOW HeCTal[MOHAPHOU CUCTeMBbI
Heo0X0MMO U I0CTaTOYHO, UTOOHI ...

PaHr MaTpHI[bl HAO/IHAAEMOCTH OBLT PaBeH N
Marpwuiia HabmogaeMocTu I'pama Obljia TIOJIOKUTETBEHO OTIpeZieieHa

Marpuia HabmogaemocTy I'pama Oblla HeOTpHULIaTeNBEHO OTpeZerneHa
®yHK1ua beniMaHza paBHa ...

TIepBOM BapHalluH 1ie/ieBoro (PyHKI[MOHAa/Ia
TIPOM3BeJieHre BeCOBOTO KO3 (hUIMeHTa Ha TTpUpailjeHre BeEKTOPa COCTOSTHUS

MUHHAMYMY LiesieBoro ¢yHKIMOHa/a IIPY UHTepBasle ONTUMU3aLUU OT TeKyIero
BpeMeHH [J0 KOHEYHOT'0 MOMEHTa

BTOPOM BapHal[iH 11eJIeBOTO (GPyHKIMOHAIA
CKOJTb3AIIMI UHTEPBaJI OTITUMH3ALIUY PABEH ...

Pa3HOCTU MeXy KOHEUHBIM BpEMEHEM WU HaUd/IbHBIM

Pa3HOCTU MeXAY TEKYLIUM BpeMeHeM 1 Hadd/IbHbIM
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Pa3HOCTU MeXAYy 3aJlaHHbIM KOHEeYHbIM BpEMEHEM U TeKYILHNM

Pa3HOCTH MeXYy CKOJIb3AIIMM KOHEUHBIM BpeMEeHEM U TEKYIIUM
B Toukax n3/10Ma JOMaHOM SKCTPpeMaJir BBITIO/THAOTCA YC/IOBUA ...

Jlexxangpa
Ilyankape-KapraHna
SOtinepa
Beitepiitpacca-3paMaHa

Jlanaca
i nuHelHBIX HAaOMIOAeHUH OIMOKA OLeHUBAHKST

A) He XOppenypoBaHa C pe3yJbTaTaMU U3MepeHUi.
b) He Koppe/ypoBaHa C CO 3HaYeHUeM OLIeHKHU.

B) He KoppenMpoBaHa C OLeHKOW HabsoeHn .

') He KOppenMpoBaHa C OLIMOKOH HabMIOLeHHUH.

[1) He Koppe/iMpoBaHa C BEKTOPOM COCTOSIHUSI.
X — HOpMa/IbHBINA BEKTOP CO cpefiHUMM M U koBapuauueii R. Torga M(x/AT Sx) paBHO

A) mAT Sm+tr(SR.).
Bb) mAT Sm.

B) M[SR].

Insa cucremer dx1/dt=x2, dx2/dt=v, z=x1+w, v, w — GeJible IITyMbl, ypaBHeHUsS PUIBTPa
Kanmana 17151 HaxoxkzeHust orjeHoK x 1 umerot Buz, (D— obpaTHast K MaTpHIie
MHTEHCUBHOCTH IITyMa U3MepeHHi)

A) dxD)NVAt=(x2)A+D R_11[z-(x2)A].

B) dx1)NMdt=(x2)A+D R_11[z-(x1)7].

B) d(x1)Ndt=(x1)+D R_11[z-(x1)7].

s cucremer dx1/dt=x2, dx2/dt=v, z=x1+w, v, w — GeJible IITyMbl, ypaBHEeHUsS PUIBTPa
KanmaHa /17151 HaxoXKzieHus1 OLleHOK X2 uMeroT Buz (D— obpaTHast K MaTpHIie
MHTEHCUBHOCTH ITyMa U3MepeHHi)

A) dx2)Vdt=(x2)A+D R_11[z-(x1)7]

B) dx2)Mdt=(x1)A+D R_11[z-(x2)7].

B) d(x2)A/dt=D R_12[z-(x1)"].

I d(x2)M/dt=D R_12[z-(x2)"].
Hns cucremer dx1/dt=x2+v, dx2/dt=u, u — yripaBsieHue, v - BO3MYIIeHU,

VMHBapUaHTHOM 110 BO3MYIIEHUSIM V OTHOCUTETbHO TePMHUHATBHOTO KPUTEPUSI TTPU
HYJ/IEBBIX OTIOPHBIX YTIPABJIEHUM U BO3MYIIIeHUH Oy/IeT yripaBieHue

A) u=-kA2 *p1, p1 — conpsibKkeHHas nepeMeHHast s x1.
B) u= -v*p1/p2, p1, p2 — conpspkeHHbIE IepeMeHHbIe A X1, X2.

B) u=-v*p1, p1 — conpsbkeHHas nepeMeHHasi s x1.
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