MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C.IO.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OIITNMAJIBHOE YIIPAB/IEHUE

HamnpasyieHnue/cnenaaibHOCTb
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YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs
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Beinyckaroman Kadeapa
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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)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 9 CUCTEM YTIPABJIEHUSA 1 KOMITBFOTEPHBIX
TEXHOJIOT U
Mutun ®énop BacunbeBud, K.T.H., JOLIEHT, JOLIEHT

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

3aBenyromuii Kadenpoii CripuieB A.H., 1.BoeH.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBepytomuii kKadenpoii CeiprieB A.H., 1.BoeH.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OIITUMAJIBHOE YITPAB/IEHUE

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-1.4 — CrnocobeH pa3pabarbiBaTh amnmapaTHble W MPOTrpPaMMHBIE CpeJCTBA aBTOMaTH3aluu 00paboTKu
vH(OpMaLMU U yTIpaB/leHus! B TEXHUYeCKUX CUCTeMax

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-1.4

3HAHUA:

OCHOB OITHUMAJILHOTO YIIPaB/IeHHsI CUCTeMaMU;

YMEHUsL:

pellaTh 3a7,auM aHa/lr3a U CUHTe3a TeXHUUeCKUX CUCTEM;

HaBbIKU:

yMeHUe TIPUMEeHATh aITOPUTMBbI ONTTUMH3ALIAY JJ1sI pellieHus 3afiay YIIpaB/ieHUsl C YUeTOM OrpaHAYeHUM
rnpu

WMUTAIIMOHHOM MO/Ie/TUPOBaHMM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa OIITUMAJIBHOE YITPAB/IEHUE siBnsieTcsi AUCLUTUTAHON YacTH, opMupyemoit
y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsenuto 09.03.01
Huopmamuka u bluucaumensHAas mexHukd.

CopepxaHue [UCLMIUIMHBL — SB/SETCA JIOTUUeCKMM rnpopopkeHrem aucuuivH:  BBICHIASA
MATEMATHKA, OCHOBBI CUCTEMHOI'O AHAJIU3A, TEOPUA ITPUHATUSA PEIIIEHUNA.

CogeprxaHue AUCLUTUTAHBL - SB/ISETCS OCHOBOI A7l OCBOEHHUS [IUCLUIUIMH! BBIIIOJIHEHUE M
3AIIIATA BBIIITYCKHOU KBAJIM®OUKAIIMOHHON PABOTBI, COBPEMEHHASI TEOPHUSA
YIIPABJIEHUSA, HAYUHO-UCCJ/IEJOBATEJ/IbBCKASI PABOTA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHusl, TeOPETUYECKOTO 1 SKCIIePUMEeHTaIbHOIO UCC/Ie/JOBaHHS B
rpoeccroHanBHON JesiTeIbHOCTH

¢ TIK-93 — CniocobeH reHepupOBaTh HOBbIE HEH [IJIs1 pellleHus 3a1au [U(PPOBOI IKOHOMUKH,
abCcTparvpoBaTbCsi OT CTaHJAPTHBIX MOZeNe, TiepeCcTpanBaTh CII0KUBIINECS CIIOCO0B! pelieHus 3a/1ay,
BBIZIBUTaTh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C L1e/IbI0 BEIPAOOTKH HOBBIX ONTHMAJTbHBIX
aropuTMOB

¢ YK-1— CrniocobeH oCy1eCTBATh MOUCK, KPUTHUeCKHUI aHau3 U CHHTe3 HHPOPMAaLH, TIPUMEHSITh
CUCTEeMHBI} TOJXOZ, AJIs pellieHNs] 1I0CTaB/IeHHbIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu
3aHATUA

BCEI'O
CamocrosTe/bHas

pabora cTyaeHToB

IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

IIK-1.4

Pa3zpen 1. OCHOBHBIE CBEJJEHNSI 3 TEOPUM DKCTPEMAJIBHBIX 3AJIAY. 1.1.
OcHoBHble noHsTUs. 1.2. TTopsiioK pellieHust S5KCTpeMasIbHbIX 3a/au.

32

N
(%3]

TNprMepbl IPUMeHeHHUst IPUHLMIA MAaKCUMyMa.

Paspien 2. JUHAMUYECKUE 3AJJAYY ITPUHATHA PEIIIEHUI. 2.1. TlocTaHoBKa
3a/laui ONTHMAIbHOTO yripaBieHus. 2.2. DYHKLMOHA, ero CBOMCTBa, HeoOX0AUMbIe U
JI0CTaTOYHbIe YCIOBUSA JOCTHXXeHUs SKCTpemyMa. 2.3. BapuallnoHHble 3a/jaul Ha
6e3yC/I0BHBIN SKCTpeMyM. 2.4. BapHaljioHHBIe 331aul Ha YC/IOBHBII SKCTpeMyM. 2.5.
KaHonuueckast popma ypaBHeHuid Jitnepa. ITpuHimn makcumyma. 2.6. TIpaktuueckue

41 14 10 27

25

onrthMaabHOCTH KpoTtosa.

Paspen 3. METO/IbI OITUMM3ALIVMN. 3.1. Metoz, HbtoTOHa /7151 pellieHHs KpaeBon
3a/]auy, BO3HMKAIOLIIeH U3 MpUHLKNa MakcumyMma. 3.2. Mertog KpbuioBa-UepHoychKo. 3.3.
JlnHaMuueckoe rporpamMMmupoBasue. 3.4. OnTuMu3arys 1o Kpureprio Kpacosckoro,
a/IrOPUTM C TIPOTHO3MPYIOLLeH Mozenkio. 3.5. IHBapHaHTHbIe CHCTeMBI. 3.6. Yc/IoBHs

42 12 30

25

Paspen 4. IIpoG/ieMbl CHHTe3a ONTHMAJ/ILHOTO ynpaB/ieHus. 4.1. YpaiieH1e cHCTeMaMH C
OINTUMaJIbHOW KOppeKLrell CTPYKTYpBbI yripaBieHus 4.2. OnTUMasibHOe yripaB/ieHue ¢
caMoopraHu3ateit Mogenu. 4.3. AIropuTM nocie0BarenbHOM onTuMu3anuu. 4.4.
AHanuThyeckoe KOHCTPYUPOBaHKEe ONITUMaJ/IbHOT'O peryssaTopa.

29 13 16

25

Bcero 3a 7 cemecTp

144 51 17 34 93

100

Bcero no gucuuninHe

144 51 17 34 93

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u HaumeHOBaHMe pa3jeia
U CIMILTAHBI

Tema MNPAKTHYECKOro 3aHATUA

Oo0neMm,

aya.
4acos

Pazgen 1. OCHOBHBIE CBEJIEHUS
113 TEOPMY DKCTPEMAJIBHBIX
3AJIAY.

YucsieHHOe MeTOZIbI MHTErPUPOBAHKS CUCTEMBI
IuddepeHLMaIbHBIX YpaBHEHUI: IpUMephilu 2

UnicieHHOE MeTO/bl UHTErPUPOBAaHKUS CHCTEMbI
muddepeHIMaTBHBIX YpaBHEHW: TIpUuMepsl 3 1 4
1585}

IKcTpeMyM QYHKLIUN

Pazpen 2. JMHAMWYECKUE 3AJAUN
[IPUHATUA PEIITEHNMN.

BapuariiioHHble 3ajauu Ha 0e3yC/TIOBHBIN
9KCTPEMYM

YcnoBus TPAaHCBEPCA/JIbBHOCTHU

BapuaronHsle 3a/jauil Ha YCJIOBHBIN 9KCTPEMYM

[MpakTryeckue rprUMepsl MPUMeHeHUs PUHLIUIIA
MaKCHMyMa

Ol 3 (o &~ |W

Paszpgen 3. METOJbI OIITUMU3ALTINN.

11

Metop HbioToHa /17151 peltieHust KpaeBoi 3a/jauu

MeTtop KpeinoBa-UepHOoyCcbKO

OnrrMusanyd 1o Kpureputo Kpacosckoro,
aJrOpUTM C NTPOTHO3UPYIOLIel MOZebIO.

I/IHBapI/IaHTHLIe CHUCTEeMBI.

12
13

14

Pa3pgen 4. IIpobnembl cHHTe3a
ONTHMAJILHOTO YTIPaBJ/IeHUS.

15

Cpaua JomalliHero 3a/JaHust

KoHTposbHas paborta

OrnrrMainbsHOe yIipaBjieHue peakTopom. Metoz
Herorona.

N INNINN N INN B INDNDN B

MoganbHoe yripaBieHKe [ijisi CUCTEMBI
cTabunu3anyu

Bcero 3a 7 cemectp

34

3.3. CamocTosnTenbpHas padora crygenta (CPC)

| No ‘ Homep 1 HaumeHOBaHHe pasjiesa

6

CojepixaHue yue0HOro 3a/JaHHsl

‘OG'LEM,
29571




n/n AVCIATUTUHBI JacoB
Pazzen 1. OCHOBHbIE CBEJIEHISA IToaroToBKa K MpakTUYeCKUM 3aHATUsIM. [Ton60
1 |13 TEOPUM OKCTPEMAJIBHBIX | oA P + H0ADOP 20
JIUTEepaTyphl IO JJOMallIHEMY 3a/laHHIO.
3AIAY.
, [Pen2 mmaituECe ot s e o oo
3AJIAUV [TPMHATUSA PEIIEHUN. ° AfaHiL. Y3y patyp
paszeny.
, [P vETOMS e e e Moot |
ONTUMM3BALIVN. A AfaHI. VI3YHEHIE Y
JIUTEPaTypBhL.
[ToaroroBka K rpakTAYeCKUM 3aHATHUAM. [ToarotoBka
Pa3pgen 4. IIpobnembl cuHTe3a o
4 IOMallHeTo 3a7aHus. [1oroToBKa K KOHTPOJIbHOMU 16
ONTUMAJILHOTO YIIPaBJ/IeHUSI.
pabore.
Bcero 3a 7 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
123 4 5 6|78 9 10 1 12/13(14| 15| 16 17
7 OC, TekK | Kontp.P. | P OC, TexkK | P | Konutp.P. O3 AP | mud. 3au.

BOTIPOCHI /IS TEKYI[eTO KOHTPOJISE;

YeiioBHbIe 0003HAUCHUS:

P — nuarHocTuueckasi pabora;

OC — yCTHBII 0NPOC CTY[€HTOB;
TexK — BOIPOCH! A/ TeKYLero KOHTPOJIS;
KouTp.P. — KOHTpO/ibHast paboTa;

[3 — nomaiHee 3a/jaHue;

Iud. 3a4. — quddepeHIIMPOBaHHBIN 3aueT.

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJUTCS B IVCKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
cnenyromux dhopmax:

[TMarHoCTUYeCKasi pabora;
YCTHBIH OTIPOC CTYAEeHTOB,;

KOHTpOJ/IbHAs pabora;
JlOMalliHee 3aJjaHue.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
b depeHIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. O. A. TonmeruH. . MeTozb! onTUManbHOTrO yrpasneHus. M.: FOpaiit, 2021, a51. pec.

2. 0. A. TonmeruH. . O65acTy IOCTYXKUMOCTH JieTaTe/bHbIX ammaparoB. CI16.6T'TY "BOEHMEX" um. /1.
®. Ycrunona, 2013, 70 5k3.

3. C. A. KabaHoB. . YripaB/ieHre CUCTeMaMH Ha IIPOrHo3upyomux mogensax. CII6.: M3a-so CITI6I'Y, 1997,
55 3K3.

4. C. A. KabaHoB. . OnTuMU3aIiys TUHAMUKH CUCTEM TMPH ZieCTBUM Bo3myItieHuid. M.: ®U3IMATIIUT,
2008, 71 3ks.

5. C. A. Kabanos, /. C. KabaHoB. . 3ajauu yrnpaBieHus C ONTUMM3aLel TapaMeTpoB IPOTrHO3UPYIOLMX
Mogesneit. CI16.BI'TY "BOEHMEX" um. [I. ®. ¥YctuHoBa, 2017, 33 3K3.

6. C. A. Kabanog, []. C. KabaHoB. . 3aiauu yripaB/ieHusi C ONITUMHK3alfeli TapaMeTpoB TIPOrHO3UPYIOIINX
mogeneii. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2017, s51. pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. B. B. MassrimeB, M. H. Kpacunbimkos, B. V1. Kapios. . Onrtumu3anyist HaO/roieH!s U yTipaB/ieH st
JleTaTesbHBIX anmnaparoB. M.: MammHoctpoenue, 1989, 3 5k3.

5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

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

2. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenTanbhas 6ubmioreka BI'TY « BOEHMEX» um.
H.®. YctuHOBa;

3. https://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/bII0M BEIOOP aKTya/lbHOM UTepaTyphl /s BalLei
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

4. http://library.voenmeh.ru/jirbis2/ — ®dynnamenrtanbHast 6ubnioreka BITY « BOEHMEX» um. 1.0.
YerrHOBa;

5. https://urait.ru/ — I'maBHast — O6pa3oBarenbHas Tiargopma FOpaiT. 17 By30B 1 CCy30B.;

6. http://www.tnt-ebook.ru/ — TNT-EBOOK - DieKTpoHHO-0MO/IMOTeYHasi CCTeMa.

CoBpemeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - ITonmHOTEeKCTOBAs 3/IeKTPpOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - IToHOTEKCTOBAs 37eKTPOHHAA OMbMMoTeka Poccutickoro goHzaa
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
1. MATLAB R 2015a.

5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogelicTBre ¢ obyuaroufumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [J.®. 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. AyIUTOpHS C YMCJIOM TTOCA/IOYHBIX MECT He MeHbllle KOJTMYecTBa 00yJarommxcs;
3. MATLAB R 2015a.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OIITUMAJIBHOE YITPABJIEHUE

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa OIITUMAJIBHOE YIIPAB/IEHUE siBasieTcst JUCLUIIZIMHON 4YacTd, (opMHpyeMoi
yYacCTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, mporpaMmbl MOATOTOBKY 110 Harpaeienuto 09.03.01
Hngopmamuxa u ebiuucaumenbHas mexHuka. JuclAIIMHA peanu3yeTcs Ha dakyabrete M VHMDOPMaIMOHHBIX
u yrpapssitorux cuctem BI'TY "BOEHMEX" um. [1.®. YctuHoBa kadeznpoit U9 CUCTEM YIIPABJIEHUA
1 KOMITBFOTEPHBIX TEXHOJIOT MIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IMK-1.4 CriocobeHn pa3spabarbiBaTh alrapaTHele W IIpPOrpaMMHbIE CpeCTBa aBTOMATH3al[iud 00pabOoTKu
WH(OPMAIIUY U YTIPABIE€HUS B TEXHUUECKUX CUCTEMaX.

Co,qepmaHHe AUCHUITVIMHBI  OXBATBhIBA€T KPYI' BOIIPOCOB, CBfA3aHHBIX C a/JITOPUTMaMMU OIITUMA/IBHOTO
yIipaB/ieHUA U UX IIPAKTUY€CKUM IIPUMEHEHNEM.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
®  YCTHBIM OIIPOC CTY/I€HTOB;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
¢ KOHTpOJbHas pabora;
¢ JlOMalllHee 3a/laHue.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsaTHs (34 4.), camocTosiTesbHas paboTa
crygenra (93 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OIITUMAJIBHOE YITPABJIEHUE

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.,

OTBEAE€HHBIX Ha CaMOCTOATE/IbHYIO D

aboTy 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.

HaumeHoBaHue paboTbI

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen 1. OCHOBHBIE CBEJEHWSA N3 TEOPUU 3KCTPEMAJIBHBIX 3AIAY.

IMoaroroBka K mpakTU4yeCcKUM
3aHsTHSM. [To0O0p /TuTepaTyphl 1o
JIOMalllHeMY 3a[jaHHUI0.

C. A. KabaHoB. . YripaB/ieHue cUCTeMaMH Ha
niporHo3upyomux Mogesnsx: CI16.: M3g-so CIIOLY,
1997 (npunoxxenue 3)

C. A. Kabanog. . OnTuMu3aiys JUHAMUKK CUCTEM TIpH
JelicTBuU Bo3myleHuit: M.: DU3MATIINT, 2008
(pa3zgen 1.1. 1.2))

20

Wroro no pasgeny 1

20

Paszzien 2. TMHAMUWYECKWE 3AJIAYY ITPUHATUSA PEIIIEHUIA.

[ToaroToBKa K MpakTH4YeCKUM
3aHSTUSIM. [ToATOTOBKA [[OMAIITHETO
3ajaaust. Mi3yueHne uTepaTyphl 1o

pasgeny.

C. A. KabaHoB. . YripaB/ieHue cucTeMaMu Ha
niporHo3upyomux Mogesnsix: CI16.: M3g-so CIIGL'Y,
1997 (pa3gen 1.1,1.2,1.3, 1.5,1.4, 1.6,1.7,2.8,)

C. A. Kabanog. . OnTuMu3aiys JUHAMUKH CUCTEM TIpH
JelicTBUU Bo3myLeHuit: M.: DU3MATIINT, 2008
(npunnoxxeHue A)

O. A. Tonmerus. . Metozbl ONITUMAa/ILHOIO YIIPAB/ICHUS:
M.: FOpaiit, 2021 (uacts 1,2)

C. A. Kabanos, /1. C. KabaHoB. . 3afauu yrnpaB/ieHus C
OITTUMU3aliiell TapaMeTpPOB MPOrHO3HUPYIOIINX
Mogeneii: CTI16. BT TY "BOEHMEX" um. [I. @.
YcruHoBa, 2017 (pasgen 1)

O. A. TonmeruH. . Ob1aCTH J0CTHKUMOCTH
JietaresibHBIX armapatos: CI16.6T'TY "BOEHMEX"
uM. . @. YctuHoBa, 2013 (r1aBa 3)

27

Wrtoro no pasgeny 2

27

Pa3pen 3. METO/IbI OIITUMU3ALINN.

INoaroTroBka K pakTHYeCKUM
3aHsATUAM. [ToAroTOBKa ZJOMaIlHero
3afaHust. MsyyeHue pekoMeHyeMou
JINTepPaTyphl.

B. B. Mansiues, M. H. Kpacunbiukos, B. 1. Kapnos. .
Onrtumu3aiis HabMoIeHNs U YTIpaB/eHunst
JieTaTe/IbHBIX arnmnapaToB: M.: MaivHocTpoeHue, 1989
(rnaBa 3)

C. A. KabaHoB. . YripaB/ieHue cuCTeMaMH Ha
niporHo3upyomux Mogesnsix: CI16.: M3g-so CIIGLY,
1997 (pa3gen 1.10)

@. JI. UepHoycwko, 1. M. AHanbeBckuid, C. A.
PemmuH. MeTozib! yripaBieHUs HeJTMHENHbIMU
MexaHndeCKUMHU cucteMamu: M.: DUIMATIINT, 2006
(rnama 3)

30

Wrtoro no pasgeny 3

30

Pa3zpgen 4. IIpo61eMbI CHHTe3a ONITUMA/IBHOIO YIIPAB/IeHUS.

HOAFOTOBKEI K IIPpakKTU4€ CKUM
3dHATHUAM. HO,E[I" OTOBKAd [JOMaIlIHero

O. A. Tonmnerus. . Metozbl ONITUMAa/ILHOIO YIIPAaB/IEHUS:
M.: FOpaiit, 2021 (uyactb 3)
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3azanus. [ToaroroBka K
KOHTPOJIBHOM paboTe.

C. A. Kabanog, /1. C. KabaHoB. . 3aiauu yrpaB/ieHus C
OITTUMU3AIIMell TTapaMeTpPOB MTPOTHO3UPYIOIINX
Mogeneii: CI16.BTTY "BOEHMEX" um. 1. ®.

YcruHoBa, 2017 (pasgen 1)

C. A. KabaHoB. . YipaB/ieHue cuCTeMaMH Ha
MporHosupyroimux Mogesax: CII6.: M3a-so CIIGLY,
1997 (pasgen 5)

O. A. TonmeruH. . Ob1aCTH JOCTHKUMOCTH
netate/bHbIX arnmapartoB: CI16.BTTY "BOEHMEX"
uM. [1. @. YctuHora, 2013 (pazgen 3)

C. A. Kabanog. . OnTuMu3aIus JUHAMUKKU CUCTEM TIpU
neticTBuY Bo3mylleHuit: M.: PUSMATJINT, 2008
(pa3men 6.4)

Wrtoro no pazpeny 4

16

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OIITUMAJIBHOE YITPAB/IEHVE

®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 BOTMPOCHI J|/Is TEKYILIETO KOHTPOJIS;
*  YCTHBIH OIMPOC CTY/I€HTOB;

e KOHTpOJ/IbHast paborTa;

e JIOMalllHee 33/]aHue;

e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

Bomnpocs! Aist TEKyIero KOHTPOJIs
BepHoe pelieHre 5KCTpeMasibHBIX 3a/au

YCTHBII 0IPOC CTY/I€HTOB
CriocoOHOCTH pelath KCTpeMasbHbIe 33/1auu

KontponbHas pabora
YI,0B/IeTBOPUTE/ILHO CTaBUTCS NPU BEPHOM OIpe/ie/IleHUH I0CTaHOBKU 3aJ,auM.
XO0po1IlIo CTaBUTCS IPU BEPHOM OIpeZie/IeHNH MEeTO/ja pellleHus U BBINOJIHEHUN yCJIOBUS /IS
"y, 0B/IeTBOPUTE/IBHO" .
OT/IMYHO CTaBUTCS MPU BEPHOM OIpe/ie/leHHH KOHEYHOT'O pe3ysbTaTa M MPH BHITIOTHEHUH YC/IOBUS [J1s
"yIOBIETBOPUTENBHO' M "'XOpoLo"

JlomaiHee 3ajanue

OTuer 1o JoMalllHeMy 3a/IaHUI0 [JOJDKEeH COZlepKaTh MOHOe pellieHre COrJIaCOBAaHHOM C
rperofiaBarejieM B Hayaje ceMecTpa 3a/auu.
[IpemycmoTpeHa 3allldTa AoMalllHero 3a/jaHusi B hopMe OTBETOB Ha BOIIPOCHI 110 €0 CO/IeP>KaHUI0.
[Iprimeps1 JOMaLLIHEro 3a/iaHusl U TUTTOBLIE 3a/jaui MpefcTasieHsl B Y MK IUCLUIINHBI.

JAuddepennypoBanHbIii 3aueT

Jomnyck K 3a4eTy OCyILeCTB/sIeTCs IIPY BIOJIHEHUH BCeX KOHTPOJIbHBIX MEPOIPUSATHI B CeMecTpe.
3auTeHO-0TVIMYHO CTaBUTCS MPY I10/IHOM BBIIIOJIHEHUH [JIOMallHero 3aflaHusl.
3auTeHO-XOpOLIO CTaBUTCS IIPU MOJTHOM BBIIIOIHEHWH [1€PBOM YacTH [ioMalllHero 3aflaHusi ¥ HeIllo/IHOr0
pellleHrs BTOPOU YacTH.
3auTeHO-y/|0B/IETBOPUTE/IBHO CTaBUTCS MPH BHITIOJTHEHUH [1ePBOM YaCTH JOMallHero 3ajanus. v npu
BBITIOJIHEHUM BCeX KOHTPOJILHBIX MEpPOIIPUATHI B CEMeCTpe B CPOK.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB U
JUJAKTHUECKUX eJUHHILY

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAKTHOM

tdopme

BCEI'O
Jlekipuu
IIpakTHueckue

3aHATHUA

CamocrosiTenbHanA
paboTa CTyeHTOB

dopmupyemas
KoMmeTeHIusA, %

I1K-1.4

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJJCTBA

Pazgen 1. OCHOBHBIE
CBEJJEHUS N3 TEOPUN
3KCTPEMAJIbHBIX 3AZ1AU.

32

12 4 8

20

YCTHBIN
onpoc
CTYZIEHTOB,
Bompocsi
ISt
TeKyIlero
KOHTPOJISA

Pazgen 2. JUHAMMNYECKHUE .
3AJAYUA ITPUHATHUSA PEINTEHUN.

41

14 4 10

27

25

KontposnbHast
pabora,
YCTHBIN

ompoc
CTY[IeHTOB

Paszpen 3. METO/bI
OIITUMMBAIINN.

42

12 4 8

30

25

Homamnee
3ajaHue

Paspen 4. IIpo6eMsbl cuHTE3a
ONTHMAJ/IHOTO yIIPpaB/IeHUS.

29

13 5 8

16

25

Jomamnee
3a/jaHue,
KontposnbHas
pabora

Bcero 3a 7 cemectp

144

51 | 17 34

93

100

Bcero no gucuuIuinHe

144

51 | 17 34

93

100

14
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Onenounblie MaTrepuasl no jucyumiude OIITUMAJIBHOE YITPAB/IEHUE

ITIK-1.4 - CnocoGeH paspabambieams annapamuble U npo2pamMMHble Cpedcmea agsmomamusayuu
o6pabomku uHgopmayuu u ynpaeneHus 8 mexHUYeCKUX CUCMeMax

Nel

Ne 3

Ne 4

[TpouuTaiiTe TeKCT, BbIOepUTe TIPAaBUIbHBIE OTBETHI U 3aITUILINTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kakue ObIBaIOT 3a/1auil B 3aBUCMMOCTH OT OrPaHUYeHNH, HaK/IaJjbIBaéM Ha BEKTOP COCTOSIHHS M BEKTOP
yIipaB/ieHus1?

1. Be3ycnoBHBIN 3KCTpEMyM
2. YmpasijisieMble
3. YCJ/I0BHBIN 5KCTPEMYM

4. 3onepumeTpruecKue

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

B o61mem Bujie Mozienns 06beKTa yIipaB/ieHus! 3a/1aeTcsi CUCTEMOW 0ObIKHOBEHHBIX AvddepeHIanbHbIX
YPaBHEHUM Kak

1.

HpoanaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINTE apTYMEHTHI, 060CHOBbIBaIOLL[I/Ie BI)IGOP
OTBETOB

KaHnonunueckue YPaBHeHUA OBWKEHWA UMeIOT BUJ

1.
] cH
b=
Cx,
2.
eH
X, =—
@)f
3.
. OH
bi=—
e,
4.
cH
ﬁl_ = —_

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
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Ne 6

Ne 7

HanumyTe anroput™ peltieHus 3aiau ONTHMaIBHOTO YIIpaB/IeHHUs Ha OCHOBE MPHHLUIIA MaKCUMyMa
[MoHTpsArMHA 7151 00BEKTa yIpaBIeHUs 3aJaHHOTO CUCTeMOM AnddepeHIMaNbHbIX YPaBHEHHH U
KBa/[paTUUHBIM KPUTEPHUEM.

Hpoumaf/iTe TEKCT U YCTAHOBUTE COOTBETCTBUE

YKa)krTe COOTBETCTBYIOIIME UHC/IeHHble MeTObl MHTeIPYPOBaHUS
IuddepeHIMaTbHBIX ypaBHEHUN

Tun aBurarensa Ha3HaueHue
A. x(i+1)=x(@{)+K(i),

rae x(i) - 3HaueHue QyHKIMM B i MOMEHT BpeMeHH, h - mar

1.Metop Stinepa
WUHTErpUPOBaHHUS

K()=(Kil1+Ki2)/2, Kil = f(xi ,ti)*h, Ki2 = f(xi +KiLti +h)*h
B. xi+1=xi+Ki,

rae x(i) - 3HaueHue QyHKIMM B i MOMEHT BpeMeHH, h - miar

HWHTEerpUpOBaHUs
2. MeTof,
Oiinepa-Kommm  Ki=1/6*%(Kil+2*Ki2 +2*Ki3 +Ki4),

Kil = f(xi,ti)*h, Ki2 = f(xi +Kil /2, ti +h/2)*h,

Ki3 = f(xi +Ki2 /2, ti +h/2)*h, Ki4 = f(xi +Ki3, ti +h)*h
B. xi+1=xi

3. Metop PyHre-

Kyrra 4 nopsiika e X(i) - 3HaueHre (yHKLMU B i MOMEHT BpeMeHH, h - mar
VHTEerpUpOBaHUs
I x(i+1)=x(i)+h*f(x(i),t(i)), rme x(i) - 3HaueHUe GyHKIIMU B i MOMEHT
BpeMeHH, h - mar nHTerpupoBaHus

HPOQHTaﬁTe TEKCT U YCTAHOBUTE MMOC/1€40BaTE€/IbHOCTDb

YcraHoBHUTeE TMpaBUIbHYTO IOC/IeA0BATE€/IbHOCTD IAI'OB a/IT0OPUTMa MeTOo/d HrroToHa AUIA pelieHus
3ad4M OIITUMHU3aAl|UN:

1) Beriunicienve BekTopa HampasseHus crycka plk]=H—-1(x[k])f (x[k])
2) ITpoBepka yC/I0BUM BbIX0OJa M3 UTEPALIMOHHOTO IpoLjecca

3) Brrunciienvie 3HaueHus PyHKIMY B HOBOU Touke f(x[k+1])

4) Onpepeniedvie HauaTbHOU TOukU x[0]

5) BrrurciieHue HOBOM Touku x[k+1] v m1ara ak

HquHTaﬁTe TeKCT U YCTAaHOBHUTE I10C/1eJ0BaTe/IbHOCTh

YcraHoBUTE MPaBUIBHYHO MOC/Ie0BATeIbHOCTD 1Iar0B METO/IA MO C/Ie/I0BaTe/TbHbIX PUOITVKeHNH
Kpsinosa-UepHoycbKo:

1) PerieHue 0CHOBHOI 1 COTIPS’KEHHOM CHCTEM B MIPSIMOM BpeMeHH

2) PacuéT 3HaueHus CONpPSDKEHHBIX [1lepeMeHHbIX B KOHeUHbI MOMEHT BpeMeHU

3) OmnpezieneHre HaYaIbHOTO COCTOSIHHE CUCTEMBI 1 BbIOOD Haua/IbHOTO YIIpaB/IeHHs

4) IIpoBepka yCc/l10BUsI OKOHYaHUSI UTePALJUOHHOTO TpoLiecca

5) VlnTerpupoBaHue CONPsDKEHHOM cucTeMbl AuddepeHLaabHbIX YpaBHEHHH B 00paTHOM BpeMeH!

6) BriOOp KpuTepHsi OKOHYAHKSI UTEPAlJMOHHOTO Mpoljecca
7) TTouck HOBOTO yTIpaBJIeHUs, UCXO/ISl U3 YCIOBUSI MaKCHMU3aluK (GyHKIMY ['aMuisToHa

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BePHYThI 000CHOBAHHBINM OTBET

OnuinuTe 0CHOBHBIE OT/IMUMS TTPUHIUTIA MAaKCUMyMa OT MEeTO/Ia IMHAMUUEeCKOTO TIPOrPaMMHUPOBaHUS
ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

YKa)kuTe COOTBETCTBYIOIINHN (DYHKI[UOHA /1T KaXKJ0U U3 3a7au
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Tun guraresin Ha3HaueHue

1.3agaua A.
Jlarpamxa
2. 3apmaua B.
Matiepa

B.

3. 3agaua bosbLa

f
JX.U)=t, -ty = J'dr — min

4y

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Ko pa3pabortan nmpyuHLMIT MaKCMMyMa Jijisi ONITUMAIbHOCTH 110 OBICTPOZIeHCTBUIO?
1. TTonTpsrun JI.C.

2. Kopones C.II.

3. LInonkosckuii K.3.

4. YepHoycoko D.JI.

Ne 11 TIpouuTaiiTe TeKCT, BEIOEpUTE MTPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

YkaxkuTe BTopoe HeoOXouMoe YCIOBHe /IS I0CTHXKeHUst Makcumyma (pyHKIMoHaia
1.00a BapraHTa BepHbI

2.

4.06a BapriaHTa HEBEPHBI

Ne 12 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

YkaxkuTe TiepBoe HeoOX0ZMOe YCIOBHe [JOCTHIKEeHHsI JIOKalbHOT0 3KCTpeMyMa (yHKLMOHaa

1.
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