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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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)

24.05.04 HaBuranuoHHO-0a/UTMCTHYECKOe 0DecrieyeHre MPUMeHeHHs1 KOCMUYeCKOH TeXHUKH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A5 IVHAMUKA U YIIPABJIEHUE TTOJTIETOM
JIETATEJIBHBIX ATITIAPATOB
Tonmerun Oner AnekcaHpoBUY, [.T.H., Tpodeccop, 3aBeAyroiuii kadeapoi

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel A5 TUHAMMKA U YIIPAB/IEHUE TITOJIETOM JIETATEJ/IBHBIX ATITTAPATOB

3aBenyromuii kadenpoii Tonmerun O.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBepytomumii kKadenpoit Tonmervx O.A., A.T.H., Tpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
METO/JbI OIITUMAJIBHOI'O YITPAB/IEHUSA JIETATE/IBHBIMU 1 KOCMUWYECKNMHA
AIIIIAPATAMMU

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 THOOPMAIIMOHHOE OBECIIEUEHWE NVUCHUITJIVTHBL
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
e Ilpunoxkenue 1. AHHOTays paboueii MPOrpaMMeI

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-5 — cnoco6GHOCTH pa3pabarbiBaTh CTPYKTYPBI CHCcTeM yripasienus: BITJIA

IICK-6 — crocobHoCTh pa3pabaTbiBaTh M HCCIEA0BATh aAJTOPUTMbI  (DYHKIIMOHMPOBAHUS CUCTEMBI
ynipaBnenusi bITJTA

®OpMUPOBAaHUIO KOMITETEHIIUN CJTY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IICK-5

3HAHUA:

3HaTh OCHOBHBIE TIOHATHUS TEOPHH ONITUMAJIFHOTO YIIPaB/IeHus;

3HaTh METO/IbI ONITUMA/IBHOTO yTIPAB/IeHUS JIeTaTeTbHBIMU arliiapaTamMuy;

3HaTh PAa3HOBU/IHOCTH MOCTAHOBKU 3a/lau ONTUMA/IbHOTO YITPaB/IeHUs, KPUTepUU ONTUMaIbHOCTY;

YMeHus:

rpPaMOTHO CTaBUTb U pelllaTh 3a/jaul ONTUMaAbHOTO YIIpaB/IeHus C TOMOILBI0 Pa3/TMUHbIX METO/OB;

BBITIOJIHSITh MaTeMaThueCcKoe MOZieJTUPOBaHuE;

HaBbIKU:

WCTIO/Ih30BaHUSI METO/[0B pa3pabOTKM MaTeMaTHUeCKUX Mojiesield, KakK [jisi UCCIe[JOBaHUs JABWKEHUs C
WCTI0/Ib30BaHUEM YTIPOIIIEHHBIX MOJEeH, Tak U Jjiss UCC/Ie0BAHUS JBWKEHHS C YUETOM JUHAMHUKU PabOoThI
3/IEeMEHTOB CUCTeMbI YITPAB/IeHUS B 1[e/I0M.

IICK-6

3HAHUA:

3HaTh OCHOBHBIE TIOHATHUS TEOPHU ONITUMAJIBHOTO YIIPaB/IeHus;

3HaTh METO/IbI ONITUMA/IBHOTO yTIPaB/IeHU JieTaTeTbHbIMU ariiapaTamMuy;

3HaTh PAa3HOBU/IHOCTH MOCTAHOBKU 3a/lau ONTUMAJ/IbHOTO YITPaB/Ie€HUs, KPUTePUU ONTUMaIbHOCTY;

YMeHUs:

IPaMOTHO CTaBUTh U pelllaTh 3aJjaui ONTHUMaaLHOTO yIpaB/eHUs C TIOMOIIbIO Pa3/IMUHBIX METO/IOB;

BBITIO/IHSTh MaTeMaTUueCcKoe MO/ieJTUpPOBaHuEe;

HaBbIKU:

COCTaBJIeHUsI aJITOPUTMOB U TIPOTPAMM JIJIsl UMCIEHHOTO PeIlieHus 3a/iad ONTUMAaIbHOTO YIIPABJIEHMUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa METO/ABI OITTUMAJIBHOI'O YIIPAB/IEHUS JIETATE/IBHBIMUA 1
KOCMUWYECKUMMU ATITIAPATAMM siB/isieTCs JUCLIMTUTHHOM 00s13aTe/IbHOM yacTu 6;10Ka 1 mporpaMmbl
TOJTOTOBKU 110 HarpaB/enuto 24.05.04 HasuzayuoHHo-baaiucmuueckoe obecneueHue npumMeHeHust
KOCMUYEeCKOU mexXHUKL.

CogepxaHue IUCLUIUIMHBI IBSeTCs jJoruueckuM rnpogosskenreM auciviuiiH: TEOPETUUYECKASA
MEXAHUKA, BBICITASI MATEMATHUKA, OCHOBbLBI OIITUMAJIBHOI'O YIIPAB/IEHUA B
BAJVINMCTUKE, JNHAMUWKA JIBVOKEHUSA JIETATEJ/IBHBIX ATIITAPATOB.

Copep>kaHve AUCLIMILIMHBL SIBASIETCS OCHOBOM [Jjisi ocBoeHus: gucuunivH: UT'POBBIE METO/bI
YIIPAB/IEHUSL JIETATE/IBHBIMU AIIIIAPATAMMU, ITIOAT'OTOBKA K ITPOIEAYPE 3AIINTHI
N 3AIIIUTA BBIITY CKHOU KBAJINMOUKAIIMOHHOU PABOTDBI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTemMaTU4yeCcKOro aHaan3a U MOZle/TMPOBaHMsl, HABbIKU TeOPeTUYECKOTr0 M SKCIIepUMEHTATBHOIO
WCCIIeIOBaHMS [J1s PellleHrsT Pa3/IMUHbIX 3a/iad TIPode CCHOHAIBHOU AesITelTbHOCTH

¢ OIIK-6 — CrniocobeH pa3pabarbiBaTh (GU3MUECKHE U MaTeMaTHUeCKre MO/Ieid 0O heKTOB KOCMUUECKUX U
PaKeTHO-TPAHCIIOPTHBIX CUCTEM, U TIPOLIeCCOB UX YIIpaB/aeHUs

¢ TICK-2 — CnocobeH pa3pabaTbIBaTh METOJMKHU UCCIEN0BaHUS 0a//TUCTUUECKUX U TUHAMUYECKUX
XapaKTepUCTHK MPU MO/e/TMPOBaHUY TPaeKTOPUiA TI0IeTOB

¢ TICK-5 — CriocobeH pa3pabarbiBaTh CTPYKTYPbI CUCTeM yripaeiieHus: BITITA

¢ TICK-6 — CriocobeH pa3pabaTbIBaTh U UCC/IEIOBATh aITOPUTMbI (DYHKI[MOHUPOBAHUS CUCTEMBI
ynipaBnenusi bITJTA



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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Pazpen 1. ITpunun makcumyma J1.C. IlonTpsaruHa. Beegenue. Lem v 3aauun
Kypca. VIcTopusi pa3BUTHsI METOO0B ONTUMAa/IbHOTO yripasienus. 1.1. Heobxoaumbie
YC/IOBHSI ONTUMA/IBHOCTH TIPY OTCYTCTBUM OIPaHHUeHHM# Ha ynpasieHue. 1.2.
OcobeHHoCTH penieHus 3a/{auy ONITUMa/JIbHOIO YIIpaB/IeHUs ITPU HaJTMUUA
orpaHMyYeHuii Ha yrnipaB/ieHue. Viroapuaras BapyalLyisi U Bapyallisi TPaeKTOPUH.
4 8 1.3.Teopema NpUHL{KIIa MaKCUMyMa [1J1s1 33yt Maiiepa co cBOGOJHBIM TIPaBbIM 54 29 16 13 25 45 40
KOHL|OM TPaeKTOPHUH U (PUKCHPOBaHHBIM BpeMeHeM. 1.4.YcoBust
TpaHCBepCabHOCTH /1S 3a/iau Jlarpamka, Maiiepa, Bonbia. 1.5 Ocoboe
yrpas/eHre. Berurcienue ocoboro yrpaenenusi. 1.6.Yc/0Bre onTHManbHOCTH
ocoboro ynpasenusi. CKOMb3sIpi pexxum. 1.7. TIPUHLN MaKCUMyMa JiJist
[AVCKPETHBIX CUCTEM.
Paspen 2. Metop, CKOro nporp 1) 2.1 IpunHuun
onrruMasbHOCTH P. Besimana. BeiBog, ypaBHeHust besivana 151 3agaum ¢
Cl)HKCMpOBaHHl:IM BpeMeHeM U CBO60,£[H]:IM TIpaBbIM KOHLIOM TPaeKTOPHH.
4 8 2.2.YpaBHenue besimaHa /151 3a,aun Maiiepa 1 Bonbuia. 2.3 CHHTe3 ONTUMAabHOro 39 14 10 4 25 45 40
peryssiTopa J/ist IMHeHOM CUCTeMbI C MHTerpaibHbIM KBa/ipaTUUHbIM KPUTEPHEM
KauecTBa. 2.4 CHHTe3 ONTUMAa/IbHOTO YIIPaB/IeHHs! IO KPUTEPHIO 06006111eHHOM
paﬁOTLI‘ 2.5 HPVIHLU/II'I MaKCHUMyMa U JUHaMHW4eCKoe TIporpaMMHpoOBaHue.
Pa3pen 3. Unc/1eHHbIe MeTO/bI ONITUMA/IBLHOIO ynpasiaeHus. 3.1 I'pajrieHTHbIH
4 8 MeToyz| IepBOro TOpsizKa /sl 3ajiau 6e3 orpaHUueHui Ha yrpaenene. 3.2 MeTtog, 51 8 8 0 43 10 20
roc/ieioBate/bHbIX pubmkennii Kpsuiosa — YepHoyceko. 3.3 Metog HbtoToHa.
3.4 Metog noc/iefjoBaTe/IbHON JTMHeapU3aLiii.
Bcero 3a 8 cemecTp 144 51 34 17 93 100 100
Bcero no gucuuniMHe 144 51 34 17 93 100 100
3.2. AyATOPHBII NPAaKTUKYM
Homep n
1Y Oomem,
Ne HanMeHOBaHue
Tema MNPAKTHYECKOr'0 3dHATUA dayAa.
n/n pa3pena
yacoB
AUCIHUII/THHBI
Pelienne 3d/ldd OINTHMaJ/IbHOT'O yIIpaB/I€HWA 0e3 OFpaHI/I‘IEHI/Iﬁ Ha
1 yripaB/ieHHU€e C UCI10/Ib30BAHHUEM KaHOHHYeCKOH (l)OpM]:I YPaBHeHUA 2
diinepa.
2 OHPE,Z[EJ'IEHI/IE ocoboro yripaB/ieHUA B 3a[a4dX OIITUMA/IbHOT'O 1
yripaBJ/ieHUS.
Pazpen 1. Ilpuaimn
3:':1,[[8‘{&1 0 MaKCMMa/IbHOM CMEIIeHWH JIETATe/IbHOT'O aflriapaTra B
3 |makcumyma JI.C. 3
3d/ldHHOM HarlpaB/IeHHUH.
ITonTpsAruxa.
4 MHKCHMH38HHH CKOPOCTH JIeTaTeJIbHOI'O aririapdTa IMMpy BeIBEAEHWK Ha 3
TPAEKTOPUIO C 3a/laHHBIM YIJIOM BO3BBILIEHN.
5 CuHTe3 ONTHMA/TLHOM TI0 OBICTPO/IEMCTBUIO JIMHEHHOH CUCTEMBI Ha 2
OCHOBe IIpUHLWIIa MdKCUMYyMa.
6 3ajaya Ha MPUHLIUI MakKCUMyMa B AUCKPETHOU (popme. 2
CUHTE3 CUCTEMBI CTa6I/IIH/13E1L[I/II/I yrjia KpeHa C MCI10/Ib30BaHHEM
7 Pa:-men 2. MeTo,q HUHTETPA/IbHOT'O KBAJPATUYHOI'O KPUTEPUA ONNITUMA/IbHOCTU Ha OCHOBE 2
AWHaMKU4eCKOro AWHAMKUUYEeCKOI'o rporpaMMHpOBaHUA.
8 NpOrpaMMHpOBaHusl. (CHHTEe3 CUCTeMbI CTaOUIN3aIMHY YI/Ia KPeHa M0 KPUTEPHIO 2
0000111€HHOM pabOTHI.
Bcero 3a 8 cemectp 17
3.3. CamocronTenbpHas padora crygenta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
CO]IEP)K&HI/IE quGHOFO 3a/ldHUA
n/n pa3jena 4JacoB
AUCITUIT/IMHBI
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1 |Pasgen 1. [IpuHuun (Vi3ydeHue npeyCMOTPEHHBIX MPOrPaMMOM AUJAKTUYECKUX eJUHUL] 10 25
Makcumyma JI.C. KOHCITEKTaM JIeKLIUM U peKoMeH/lyeMoU uteparype. [TogrotoBka K
INoHTpsiryHa. MpakTU4eCKUM 3aHATUAM. BhinoHeHne fqoMariHero 3agaHus Ne 1.

OdopmiieHre OTYETOB I10 MPAKTHUECKUM PabOTaM.
Paszen 2. Metog N3yuenue TIPe/lyCMOTPeHHBIX MPOrpaMMOH IM/IAKTUYECKHX e/MHHLY 10
KOHCIIeKTaM JIeKIIUW U peKOMeHlyeMou iuTeparype. I1ogroroska K
2  |IvHaMHyeCKoro 25
MpaKkTH4YeCcKUM 3aHATHSAM. OopMieHre OTUETOB 10 TTPaKTUUYeCKUM
MPOrpaMMHPOBaHUS.
paboram.
Pasger 3. V3yyeHue npeyCMOTPEeHHBIX IPOrPaMMON AWAaKTUUECKUX eZJMHUL] 110
UucieHHbIe MeTO/ bl ¥ PEAYCMOTD porpam AHA AR
3 KOHCIIeKTaM JIeKLMi 1 peKoMeHAyeMol uTeparype. OdopmieHue 43
ONTHUMAJILHOTO
OTUETOB TI0 MPAaKTUYeCKUM paboTam.
yIpaB/eHusl.
Bcero 3a 8 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJE/IM CEMECTPA
4 5 6 7 8 9|10 11 12 13 14/15/16 (17
8 Ortu. 1o I13|Otu. no I13|AP|Otu. o I13| | 43| 4P| Otu. o I13 Ortu. o I13 Op

Ycii0BHBIe 0003HAYCHUSA:

o JIP — auarHOCTHUeCKasi paboTa;
e Ortu. no 13 — oTyeT Mo NpakTUUEeCKOMY 3a/]aHHIO;

e 13 — njomailiHee 3ajiaHue.

TeKyui KOHTPO/Ib YCIIeBAeMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKas paboTa;
¢ OTYET MO MPAKTHUECKOMY 33/IaHHIO;
e JlOMalllHee 3a/laHue.

IIpomMesKyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

® 5S5K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. A. B. AtreTkos, B. C. 3apybun, A. H. KanatHukoB. . MeTogsl ontumMu3sarmu. M.: PUOP, 2012, 13 3k3.
. A. B. TTanTtenees, T. A. JleToBa. . MeTozbl ONTUMH3AL[UU B TIPUMepax U 3ajauax. CI16.: Jlans, 2020, 50
9K3.
3. B. A. lBaHoB, B. C. MenBesieB. . MaTemaThueCcKre 0CHOBBI TEOPHUX ONTUMAJIBHOTO M JIOTUYECKOTO
yrnipaBnenusi. M.: 3g-so MI'TY um. H. 3. baymana, 2011, 351. pec.
4. O. A. TonmeruH. . TIpuk/iaiHble METO/[bI ONITUMaTLHOTO yripaeienus. CI16.BI'TY "BOEHMEX" um. .
®. YctuHoBa, 2004, 155 3K3.
5. O. A. TonmeruH. . Maremaruueckoe riporpaMMupoBanue. Bapuatmonnoe ncuvicienue. CI16. 5T TY
"BOEHMEX" um. I. ®. YctuHoBa, 2003, 164 3k3.
6. O. A. TonmneruH. . MaremMaTiueckoe rporpaMmmupoBanue. BapuaionHoe ucuvcienuve. CIT6.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2003, 3. pec.
. O. A. Tonnerux. . MeTozs!l ontiManbHOro ynpasiaenus. M.: FOpaiit, 2021, 3. pec.
. O. A. TonmeruH. . O6sacTH OCTHKUMOCTH JTeTaTebHbIX armaparoB. CI16.5I'TY "BOEHMEX" um. [I.
®. Yctunona, 2013, 70 3K3.

N

[SelN]

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
1. O. A. TonmeruH. . MeTozb! onTUManbHOTo yrpasaeHus. M.: FOpaiit, 2021, 2 5k3.
5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCsl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru — I'maBHasi — Ob6pa3oBarenbHas riatdpopma FOpait. [{s By30B U CCY30B.;

2. http://e.lanbook.com — DBC JlaHs;

3. http://www.tnt-ebook.rut/ — TNT-EBOOK - DneKTpoHHO-0MO/IMOTeYHas! CUCTeMa;

4. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/IbIIONI BEIOOD aKTyaIbHOM JIMTEPATYPhI [1/IS1 BallleH
O1O/INOTeK B 37IEKTPOHHOM BU/IE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — SnekTpoHHas
oubmuoteka BI'TY «BOEHMEX» um. [1.®. YcruHoBa — DyHzpameHTanbHas oubmioreka BI'TY
«BOEHMEX» um. [1.®. YcTrHOBa.

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl JaHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViH(bOPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PeryiupoBanus: HopMbl, mpaBuia, CTaHAApPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHHe:
1. Matlab 2015a SP1.
5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. 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. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
METO/bI OITUMAJ/IBHOI'O YIIPAB/IEHUSA JIETATE/IbHBIMU 1 KOCMHUYECKIMU AITIITAPATAMUA

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  METO/ABI  OIITUMAJIBHOT'O YIIPAB/IEHUSAA JIETATE/JIBHBIMU WU
KOCMUYECKHUMMU ATIITAPATAMM siBjsieTCsl JUCLIMIIMHON 00si3aTe/IbHOM YacTu 0/10Ka 1 rporpammel
MOATOTOBKK 0 HampaBaeHuto 24.05.04 HagueayuoHHo-bariucmuueckoe obecneyeHue npuMeHeHus
Kocmuueckoll mexHuku. JucturiiHa peanmm3yeTcs Ha ¢akynbTere A PakeTHo-KocMuueckoi TexHUKH BI'TY
"BOEHMEX" wum. [O.®. YcrunoBa kadeapoii A5 [JUHAMUWKA W VYIIPABJIEHUE IIOJIETOM
JIETATEJIBHBIX ATIITAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-5 criocobHOoCTh pa3pabaThiBaTh CTPYKTYPhI CUCTEM yTipaBieHus BITJTA;
TICK-6 cnioco6HOCTh pa3pabaTkiBaTh W MCC/EA0BATh aJrOPUTMbI (DYHKIIMOHUPOBAHUSI CUCTEMbI YIpaBJIeHUsI
BIUJIA.

Co;[epx(aHHe AWCHUITIMHBI OXBATbIBA€T KPYI' BOIPOCOB, CBA3AHHBLIX C yME€HHEM I'DAMOTHO CTaBUTH 3adJa4uu
OINNTUMAJ/IbHOI'O YTIPABJ/IEHUSA, 4 TdKXe C yMEHUeM BLI6I/IpaT]: MeTO/, pelleHud, COCTaB/IATb aJITOPDUTMBI U
MpOrpaMmaI /i1 UAC/JIEHHOT'O pellleHrs 3aJa4 OIITUMa/IbHOT'O YIIpAB/IEHUS.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e OTYeT M0 NMPAKTUUYeCKOMY 3a/|aHHIO;
e /lOMalllHee 3a/laHue.

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

OO01jast  TPY/I0EMKOCTb OCBOEHHUSI AUCLUIUVIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCLUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (34 4.), mpaktuueckue 3aHatus (17 4.), camocTosTesnsHas pabora
ctyzeHrta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
METO/bI OITUMAJ/IBHOI'O YIIPAB/IEHUSA JIETATE/IbHBIMU 1 KOCMUYECKIMH AITIITAPATAMUA

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

HaumeHnoBaHune padoThI

PekoMeHpyemMasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. Ilpunnun makcumyma J1.C. ITonTpsaruxa.

V3yuenue rpeyCMOTPEHHBIX ITPOrpaMMO#i
IUIAKTUUECKUX eJUHUIL TI0 KOHCITeKTaM JIEKI[|H 1
peKoMeH/[yeMoii iuteparype. [ToAroToBka K
MPaKTHUECKUM 3aHATHSAM. BbIMo/IHeHUe AoMalllHero
3aganus Ne 1. OdopMieHre 0TYETOB 10 MTPAKTHUECKUM
paboram.

O. A. Tonnerus. . IlpuknagHele
MeTO/bl OTITUMAaJTLHOTO
ynpaenenus: CITI6.BI'TY
"BOEHMEX" um. [I. ®@. YcTHHOBa,
2004 (1)

O. A. TonmeruH. . Maremarrnueckoe
MporpaMMHUpOBaHUe.
BapuaijoHHoe ucuucieHue:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcrunHoBa, 2003 (2)

B. A. Banos, B. C. Measezes. .
MaremaTtruecKkre 0OCHOBBI TEOPUU
ONTUMAJILHOTO U JIOTUUECKOTO
ynpasjenus: M.: U3n-so MI'TY um.
H. 3. Baymana, 2011 (2)

O. A. Tonnerus. . Marematuueckoe
MpOrpaMMHUpOBaHUE.
BapuaiuonHoe ucuuciexue:
CII6.FI'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2003 (2)

O. A. TonmneruH. . MeTo/bl
ONTUMAJILHOTO yripaBiieHusi: M.:
FOpaitr, 2021 (1)

0. A. Tonmerus. . Obnactu
JOCTW>KUMOCTH JieTaTebHbIX
anmaparos: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2013 (3)

O. A. TonmeruH. . MeTtoapsl
ONTUMAJILHOTO yIpaB/ieHusi: M.:
FOpaiiT, 2021 (1)

25

Wroro no pasgeny 1

25

Pa3nen 2. METOA AUHAMHUYECKOro nmporpaMMHupoOBdHHA.

3yueHue rpeyCMOTPeHHBIX MTPOrpaMMOi
JUIAKTHUEeCKUX eJMHULL TI0 KOHCTIEKTaM JIEKL[UH 1
peKoMeH/lyeMoH siTeparype. IToAroToBKa K
NpaKTHYeCKUM 3aHATHsAM. OopmiIeHHe 0TUeTOB I10
MPaKTHUECKUM paboTaM.

O. A. Tonnerus. . IlpuknagHele
MeTO/Ibl ONTHMa/IbHOTO
ynpaenenus: CITI6.BI'TY
"BOEHMEX" um. [I. ®. YCTHHOBa,
2004 (2)

B. A. Banos, B. C. Measezes. .
Maremarnyeckre 0CHOBBI TEOPUU

25

OIITUMAJ/IBHOI'O 1 JIOTHYeCKOI'o

11
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yrpasienus: M.: 3p-so MI'TY um.

H. 3. baymana, 2011 (3)

O. A. TonneruH. . Metoppl
ONITUMAJILHOTO yTIpaBJieHusi: M.:
FOpaitr, 2021 (2)

O. A. TonrmeruH. . Metofibl
OTTHUMAJILHOTO yTIpaBJieHus:: M.:
FOpaitr, 2021 (2)

Wroro no pasgeny 2 25
Paspen 3. UucsieHHbIe MeTO/bI OITUMA/IBHOIO yIIPAB/ICHM.
O. A. TonneruH. . Metoppl
ONTUMAJILHOTO yTipaB/ieHusi: M.:
FOpaiiT, 2021 (1,2)
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOii A. B. AtreTkoB, B. C. 3apybouH, A.
MUJAKTUUEeCKUX eIUHUI] TI0 KOHCITEKTaM JIeKLUHA U H. KaHaTtHUKOB. . MeTozb1 43
pekoMeHyeMoii iuteparype. OdopmieHue oTueToB 110 | ontumusanuu: M.: PUOP, 2012
MpaKTUYeCKUM paboTam. (5,8)
A. B. ITanTenees, T. A. JleToBa. .
MeToabl ONITUMU3ALIUY B TIPUMepax
u 3azgauax: CII6.: Jlans, 2020 (2)
Wroro no pa3geny 3 43
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
METO/bI OIITUMAJIBHOI'O YITPAB/IEHHS JIETATE/IbHBIMU U KOCMHUYECKUMU AIIIIAPATAMUA

®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 /IOMalllHee 3a/laHue;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JlomaiHee 3afaHue

omailiHee 3a/jaHie BK/IIOUAeT B ce0st OHY 3aauy. 3aaur BXOAST B cocTaB Y MK JUCIMITIMHBIL.
[JoMalliHee 3alaHye CUATAeTCsl IPUHATHIM, eC/IA CTYZEHT BBIOJHU/I IOMalllHee 3aJjaHue MMOHOCThIO,
MpeAoCTaBU/I OTUET IO BBINOJHEHHOMY 3a/laHUIO, ¥ OTBETH/I He MeHee yeM Ha 60% BOIpOCOB npenogaBaresis
10 XOZY BBITIOJIHEHWS 3a[jaHus U 110 TEOPeTUYECKOMY Marepuasy TOTO paszesa K KOTopomy oTHocuTcs [13.

OT4eT N0 NpakTU4YeCKOMY 3afAaHUI0

IIpakTtryeckoe 3asanue (I13) cuntaeTcs BBIMOIHEHHBIM, €C/IU CTYAEHT MOHOCTBIO BHITIONHUT BCe
nyHKTHI [13.
OTueT 1o NpakTUUECKOMY 3a[,aHHI0 MPe/CTaB/seTCs B IleuaTHOM BU/e B (hopmare, rpesyCMOTPEHHOM
111a0JIOHOM OTYeTa T10 MPAKTHUeCKol paboTe. 3alyTa OTYeTa MPOXOAUT B GopMe [JOK/Iaja CTyeHTa 1o
BBITIOJIHEHHOMY 3a[,aHHI0 U OTBETOB Ha BOIIPOCHI IperofiaBaTe/is.
ITpu ohopMIeHNH MTpaKTUYeCKUX 3aJjaHUI TpeOyeTcst pyKOBOZACTBOBATHCS CIeIYIOIMMU PeKOMEeHAL{HSIMU:
-B Havase onMcaressHON YaCcTH OTUeTa U3/1araeTcs cofiepkaHve, MPUBOZAATCS CXeMa, MareMaTrhyecKas MoJeb,
WCXO[HbIe JaHHbIe /I PACUeTHOrO BAPUAHTA, METOZ, PellleHuUs.
-Bce BbIuMcieHust MPOBOASATCS MOAPOOHO, COMPOBOXKAASCH HEOOXOAVMMBIMU MOSICHEHUSIMU. Bee BbIumMcieHus
3aHOCATCS B TaO/MLIBI.
-TabnuuHble JaHHBIE TIPEJCTAB/ISIOTCS TakKKe B BU/e rpadHKoOB, YCI0BHbIe 0003HaueHUs ¥ pa3MepHOCTH
OTKJ/1a/IbIBaeMBIX I10 OCSIM Be/IMUYMH YKa3bIBalOTCs B IPUHATHIX 110 ['OCT cokpairjeHusx.
-TTpy BBIMIOJTHEHUU PACUETOB C MCIO/b30BaHueM DBM Hy»KHO 0053aTe/IbHO TIPUBOAUTE PACTeUaTKy (JIMCTUHT)
Iporpamm.
-ITo kaxxgomy I13 cTyfeHT Jo/DKeH MpeiCTaBUTh BbIBOJbI HA OCHOBAHWHU BBITIOJITHEHHBIX PACUeTOB.
CrygeHT 00s13aH BBIMOMHATE BCe [13 B CPOK M CAaBaTh UX MPeNoAaBaTeio COrMacHo rpaduKy MeporpUsiTAR
Me)KCe CCUOHHOIO KOHTPOJIS.
Ortuer no I13 cunTaeTcsi IPUHATHIM B C/lyuae, ec/ii 0opMIeHHe OTUeTa COOTBETCTBYIOT yKa3aHHbIM
TpebOOBaHUsAM, U CTY/IEHT OTBETH/I He MeHee ueM Ha 60% BOMPOCOB MperozaBaresis o teme I13.
OTuer He MOXKeT OBITh TIPUHST U MOAJIEXKUT 0paboTKe B CIyyae:
- OTCYTCTBUSI HeOOXOUMBIX Pa3zesioB,
- OTCYTCTBUSI HEOOXOIUMOr0 rpaduuecKoro MaTepuaria.

JK3amMeH

ITpoMe)KyTOUuHBIM KOHTPOJIb TI0 JUCLIUTIMHE TIPOXOAUT B JopMe SK3aMeHa.
OK3aMeHaIMOHHBIN OU/eT BK/IIOUaeT B ce0si TeopeTHUeCKUid BOTIPOC U 3a/1auy.
JK3aMeHalMOHHbIe BOTIPOCHI U 3aZlauv BXOAAT B cocTaB Y MK AUCLUTIIMHEI.
Kputepuu ovieHku:
- OLIEHKA «OT/IMYHO» BBICTAB/SIETCS 00yUaroIieMyCsi, eC/TU OH MPABUIBHO PEIVJI 33/1auy, TTO/THOCTBIO OTBETHIT
Ha BOTIPOC 3K3aMeHalMOHHOTO OU/ieTa U MpaBU/ILHO OTBETHIT Ha 3 BOTIPOCA MO COfIEPXKaHUIO Kypca.
- OLIeHKA «XOPOIII0» BLICTAB/ISETCSA 00yUarOIEMYCsl, eCJTH OH TIPAaBU/ILHO PEIHI 3a/1auy, HO He MOJTHOCThIO
OTBETHJI Ha BOMPOC K3aMeHaI[MOHHOT0 OuieTa v MpaBWILHO OTBETH/T Ha XOTs ObI Ha 1 Bompoc 1o
coZlep>KaHUIo Kypca .
- OLIeHKA «HEY/I0B/IeTBOPUTE/IHLHO» BbICTAB/SETCST 00YUarOILeMYCsl, eC/TH OH HElTPABU/IBHO PELwI 3ajauy, 1100

13



perwI 33/ja4y, HO He OTBETHJI HU Ha O/IUH BOTIPOC 3K3aMeHal|OHHOTOo OusieTa.
- BO BCeX JIDYTHX CTydasix 00yuaroIieMycsi BEICTABISI€TCS OLIeHKA «y/I0BIIETBOPUTEIBLHOY.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B S E
KOHTaKTHOM & m g g %
topwme ES £E T
-9 £ = [=T-- <« -1
O | G < 52 §& & O
& g HaumeHoBaHue pa3/jie/ioB U h £ = [ =~ oNe]
E = JUAAKTHYECKHX eIHHHUI] &) o = 5wl S : 5 g E B
v = |9}
= Rl = | 5|gE &E& % S I
© 2§ EE ag =2
2|5 | £8|0&n e 52
= | 5
= O | © =
= = o
Jomamnee
Paspgen 1. Ilpusnun makcumyMma JAAAHNE,
4 | 8 AC 2. © PHHI YM8| 54 | 29 | 16 | 13 | 25 | 45 | 40 | Ortuermo
JI.C. IlonTpAruHa.
TPaKTHUUeCKOMY
3a/JaHUI0
Pazpnen 2. Metoj, OrTueT 110
4 8 |amHaMmuueckoro 39 | 14 | 10 4 25 45 | 40 |mpakTUueckKoMy
nporpaMMHpOBaHMS. 3a/laHUI0
Paspgesn 3. UucneHHbie MeTOAbI Oryer rio
4 8 A A 51 8 8 0 43 10 | 20 |mpakTHYecKoMy
ONTHMAJ/ILHOTO YIIPaB/IeHNsI.
3a/JaHUI0
Bcero 3a 8 cemectp 144 | 51 | 34 17 93 | 100 | 100
Bcero no agucuumn/InHe 144 | 51 | 34 17 93 | 100 | 100
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Kputepuu oneHuBaHus

IICK-5

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6
Ne 7
Ne 8

Ne 2

Bonpocbl omkpbimozo muna:

3azmaueld Matiepa Ha3bIBaeTCs 3a7aua C KpUTepUeM ONTUMAa/IbHOCTH
3apnaueii Jlarpanka HasblBaeTCsl 3a/iaua C KpUTepHeM ONTHMaIbHOCTU
B 3azaue bonbila KpUTepuii ONTUMAa/IbHOCTH MPeZiCTaB/IeH

3ajjaua JlarpaHska Ha yC/IOBHBIM 3KCTpEMYM OT/IMUAeTCs OT TpocTeliiiieli BeKTOPHOM 3a/jauu

BapUaLMOHHOI0 UCUUC/IeHUs Ha/lunureM

Korga nckomas pyHKIMS TIpeTeprieBaeT W3/I0M UCIIO/b3yIOTCS YC/IOBUS

B uem ocobeHHOCTH 3a7iauul KBaJJpaTUYHOTO MPOrPAMMHUPOBaHUS?

B uem ocobeHHOCTH METO/a TPOTOHKY [|J1s PellieHHst KpaeBoM 3a/iaum’?

B uem ocobeHHOCTE MeToza Diinepa?

B uem ocobeHHOCTb MeTOza PuTiia?

Korjia Bo3HMKaeT He0OX0MMOCTh pellieHHs ypaBHeHHs1 PUKKaT?

Bonpocb! 3akpbimozo muna:

B uem ocobeHHOCTB MOCTaHOBKH 3ajaur Maliepa Ha yC/IOBHBIM 3KCTPEMYM?

e BBoauTcs HOBBIM (DyHKIMOHA C TTIOJUHTETPabHOM (PyHKIen
® =L+ 27(1) g(t, x(£), x(1))

e BBoauTcs HOBbIM (DyHKIMOHA C TOJUHTETPabHOM (PyHKIMen

O =2"(t) g(t,x(t), x(t))

BBoauTcst HOBBIN (DYHKLIMOHA C TIOAUHTETpaibHON (QyHKLVeH

g(t,x(t),x(1))

BBoauTcs HOBBIN (DyHKLIMOHAI BUja

J = R(x(0)) + AT (&) g(t, x(8), X(D)).

B uem 0c0OeHHOCTb TOCTAHOBKH 3a/jauu JlarpaHka Ha yC/IOBHBIN 9KCTPEMyM?

BBoguTcst HOBBIHN (PyHKLIMOHAJ C IOAWHTErpanbHON QyHKLIeH
O =L+ AT(t) g(t, x(t),x(t))
e BBoauTcs HOBbIM (DyHKIMOHA C TTOJUHTETPabHOM (PyHKIen
g9, x(0),%(1))
e BpoauTcs HOBBIN (DYHKI[MOHAJI C TOAUHTETpaIbHOU QyHKIHeH

® =2"(8) g(t,x(t), x(D))

BBoauTCcst HOBBIM (DyHKIMOHA

g(t,x(t),x(t))

16
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Ne3 B ueM 0co0eHHOCTh MOCTAHOBKY 3a/1au BosbIla Ha yC/IOBHBIN SKCTpeMyM?

e Bpoautcs HOBBIN (GyHKI[MOHAJ C MOAUHTErpaabHOU QyHKIMei
d =L+ A7) g(t, x(t),x(t)

¢ BroauTcs HOBbIM (DYHKIMOHAJ C TIOJUHTErPaIbHOM (PyHKIeH

® =2"(6) g(t,x(t), x(D)

e BBogutcsi HOBBIHN (PyHKLMOHA
g(t,x(t),x(t))
e BBoauTcs HOBbIM (PyHKIMOHA BHAA

J=R(x(0) + 27 (®) g(t, x(0), x(D)).

Ne 4  Kako¥ BUJ UMEROT yCI0BUSI TPAHCBEPCAIBLHOCTH [i/1s1 3374l Malkiepa Ha yC/IOBHBIM 3KCTPEMYM,
eCJIM BpeMsi OKOHUaHHsI TTPOL{ecca 3a/JaHo, a TIPaBblii KOHEI] TPaeKTOpUH CBOOOeH?

(@ — %Td)|,—s69 = 0.

R . \ _
G+ )lemab%es = 0(i=1,...,m) = 0

(@ — T80 = 0; DT, |,290x, = 0@i=1,...,n)

¢)ler|f=§§x‘-§ = D(I= 1,...,?1)

Ne 5  Kaxkoii B MMEIOT YCI0BUSI TPAHCBEPCATLHOCTH [/ 3aiauk BosibIja Ha YC/IOBHBIM 3KCTPEMYM,
eI BpeMst OKOHYaHUS TpoIiecca He 3a/1aHo, a TPaBbIi KOHEI] TPaeKTOPUH CBOOO/IEH?

aR .
(E‘i‘d} — X q)_f)lr=]_ga'l9 = U:

aR \ _
(G +®73)lemgB%eg = 0(i=1,0..,m) = 0

(@ — £Td)|,—s69 = 0.

¢)ler|f:§§x‘-¢; = D(I= 1.....?1)

Ne 6  Kakoit BUJ UMeeT KaHOHHUeCKasi dopMa ypaBHeHUst Diinepa?

L

dr ~  dx
dv _ aH  dx _ aH
de  ax’' de o
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dx dH

dt v’
av _od, dx _ _ o
de  ax ' dr aw

Ne 7 Kaxkoti Bug umeet yHKIMs ['aMUIBTOHA J71s 3aau Jlarpamka?

H=%Tx —L(t x,x)
H=%¥'x
H =L(t x, %)
H=%'i+L(txx)
Ne 8  Kaxkoti Bug nMmeet yHKI[HsS ['aMunbTOHa A1 3a1auu Matiiepa?
H=%Tx —L(t x,x)
H=%¥'x
H =L(t x, %)
H=%'i+L(txx)
Ne9  Kaxkoii Bug nMmeet GyHKI[MS ['aMunbTOHa A1 3a1aun Matiiepa?
H=%Tx —L(t x,x)
H=%¥'x
H =L(t x, %)
H=%'i+L(txx)

Ne 10 Or yero 3aBUCHT pa3MepPHOCTb BeKTOpa HeorpeZie/IeHHbIX MHOKUTe Iel JlarpaHska B 3ajjaue Ha
YC/I0BHBIN 3KCTPEMYM?

e OT pa3MepHOCTU BeKTOpa X(t)

OT unc/ia ypaBHEHHA.

e OT yKc/a TpaHUYUHBIX YCJIOBUM.

OT umc/ia yC/IOBUM Ha JIEBOM U TMPAaBOM KOHI[AX TPaeKTOPUH

IICK-6

Bonpocbl omkpbimo2o muna:

Ne 1 Pa3smepHOCTh BeKTOpa HeorpeiesleHHbIX MHOKUTeJIel JlarpaHika B 3a/jaue Ha YCI0BHBIN
JKCTPEMYM 3aBUCHT OT ______

Ne 2 HenpepsiBHas QyHKIMS, MMeloL1[asi HellpephIBHYO MePBYIO M BTOPYIO ITPOM3BOJHYIO
TIPUHA//IEXKUAT KJjlaccam

Ne 3 ®yHKLMY, NpuHaAIexalye kjaaccy C1 HernpepbIBHbIE U UMEIOT HellpepbIBHYIO

TIPOU3BOJHYIO
Ne 4 Oco6eHHOCTD ONTUMATBLHOTO YTIPaB/eHus! TIPU UCTIONB30BaHUH [I/Is TMHEMHOW CUCTEeMBI

IuddepeHIMaTBHBIX YpaBHEHUM UHTerpaabHOT0 KBa[PaTUUHOTO KPUTEPUS —
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

yTpaBjieHue SIB/ISeTCs OTHOCUTENTbHO (Pa30BbIX KOOPAWHAT YIIPaB/IsieMOn
CUCTEMBI.
— (yHKI[Hs, KOTOpasi IPUHAJIEXXUT TOMY >Ke KaacCy QyHKIUN, UTO ¥ UCXOAHAs
(hyHKLIYS, HO HOpMa KOTOPOM Mara.
Kakas 3amaua Ha3biBaeTcs 3afjaueii Maiiepa?
Kak nepetiTu ot 3aziaun Matiiepa K 3aziaue Jlarpamxa?
Kak nepetiTu ot 3azaun Jlarpamxa K 3afiaue Matiepa?
Kak nepetiTu ot 3aziaun Bosblja K 3agaue Maitepa?
B uem ominume 3agaun Matiepa oT 3agauu Jlarpanxa?
Bonpocbl 3akpbimozo muna:
KakvuM rpaHUYHBIM YCIOBUSIM YOBIETBOPSIeT YPaBHeHUe Dityiepa /iyisi mpocTeiiieit
3a/laud BapUaLIMOHHOTO UCUUCIEHUS?

o JTo/KHBI OBITH 33/IaHbl HAYAIbHBIE Y TPAHUYHBIE YCJIOBUSA /IS X(t), HAUa/TbHOE U
KOHEUYHOEe BpeMs [IBIKEeHHSI.

¢ Jlo/DKHBI OBITh 3a/laHbI Haua/IbHBIE YCIOBUS.

¢ JI0o/DKHBI OBITh 3a/laHbI TDAaHUUHBIE YCIOBUS.

¢ JIo/DKHO OBITh 33/IaHO HauabHOE BPEMS IBWKEHUSI.

5151 gero ucrionb3yeTcsi BTopasi Bapuarius QyHKLMoHasa?

e [Ing onipefienieHys1 MakcUMyMa (yHKLIMOHaa.

e [l5151 onpeiesieHyss MUHMMyMa (yHKIMOHaa.

e [15151 onpeie/ieHNsl: MaKCUMyM WM MUHUMYM IOCTUraeTcs Ha (PYHKI{UY,
TOJIyYeHHOM U3 pelleHus ypaBHeHUs Diiepa.

¢ /1115 IPOBEPKU BBINOIHEHUS TPAHUYHBIX YCIOBUH.

Korpa ucnons3yroTes ycnoBus Beiiepiitpacca - OpmaHa?

o Korzga nckomas pyHKLsI [IpeTepIieBaeT pas3phiB.

o Korzga nckomasi QyHKIHSI TIpeTeprieBaeT U3/I0M.

¢ Korza Hy)KHO 3anycaTh IpaHUUHbIe YC/I0BHS Ha MPaBOM KOHLIe TPaeKTOPUU.
¢ Korza Hy>KHO 3anucaTh rpaHUUHbIe YC/I0BHS Ha JIEBOM KOHILIe TPaeKTOPHUM.

B uem 0cobOeHHOCTH 33/]a4ya Ha YCIOBHBIM 9KCTPEMYM?

e Hanuuue cructembl ypaBHeHHUH.

e Hanuuue ycioBuil TpaHCBEpPCATBHOCTH.

e Hasymmuvie 1OMOHUTE/TBHBIX YC/IOBUM Ha JIEBOM HJTH TIPABOM KOHIIe TPAeKTOPHH.
e OTCyTCTBHE YCIOBHM TPAHCBEPCATBLHOCTH.

B uem 0CcoOEHHOCTD TTPOCTEMIIIEH 3a/jaul BAPUALIMOHHOTO UCUHCTEHUS?

e 3a/aHbl FPaHUYHbIE YCIOBUS Ha JIEBOM KOHLIE TPAeKTOPUH.

e 3ajaHbl TPaHUYHbIE YCIOBUS Ha MTPaBOM KOHLIE TPAeKTOPHUH.

¢ 3ajlaHbl FpaHUUHbBIe YCIOBHUS Ha JIEBOM U ITPaBOM KOHL{e TPAaeKTOPHUH.
¢ HeT rpaHUYHBIX yC/OBUH.

Korza Bo3HMKaeT He0OXOUMOCTD PeIlleHus ypaBHeHUsT PUKKaTH?

¢ Korza ABWKeHUe oripefesisieTcs IMHeMHOW cucTeMol auddepeHIaabHbIX
ypaBHEHU.

e Korga cucrema auddepeHIMaIbHBIX YpaBHEHHH He/liHeHHast, a KpUTepUid
OITUMAa/bHOCTH SIB/ISIETCS] UHTerpabHbIM KBa/[paTUYHBIM.

o TIpu cuHTe3€ MTUHEWHOM crcTeMbl b depeHNaTbHBIX yPaBHEHUH C
VHTerpajbHBIM KBaJpaTUUHBIM KPHUTEpPHUEM.

e Korza cucrteMa ypaBHeHUM JBW>KeHUS SBJISIETCS HeTMHEeHOM, HO yIpaBieHue
BXOZUT JTUHEMNHO.

B ueM 0c0OeHHOCTh Ipa/IMeHTHBIX METOZIOB MEPBOTO TIOPS/IKA /1S pEelleHs 3a/1au
OMTHUMAJTLHOTO YTIPABJIEHUS?

¢ llcrionb30BaHKe ypaBHeHus Jitnepa.
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¢ 3azlaHue HeKOTOPOW HadabHOW (DYHKIUH YIIPaBIeHusI.

¢ HermnocpeacTBeHHOE UCITO/Ib30BaHKE TIePBOU Bapyaliuu (pyHKIMOHAA /I/1s
CKopeiiliero crycka (rnogbema) K MUHUMaabHOMY (MakCUMalbHOMY) 3HaYeHUI0
(dyHKI[MOHas/a Ha Ka)KJOM Illare UTepal[MOHHOTIO Mpoiiecca.

e BBOAUTCS HECKOJIBKO [IOTIOTHUTETBHBIX (DYHKIIMOHAIOB.

B uem 0c06eHHOCTH MeTO/Ia TIPOTOHKH [IJIsl PellleHs KpaeBoM 3a/auu?

¢ 3ajaloT rpaHAYHbIE YCJIOBUS Ha TIPaBOM KOHIle TPaeKTOPUU U B pe3ysibTaTe
pellleHus] CUCTeMbBI YpaBHEHUH B 06paTHOM HarlpaBlIeHUA BpeEMeHU HaXO/sT
rpaHUYHbIE YC/IOBUS Ha JIEBOM KOHIIe TPaeKTOPHH.

¢ 113 yCsI0BHIA TPaHCBEPCATBHOCTH HAXO/ISAT TPAHMYHLIE YCJIOBHSI Ha MIPABOM KOHIIE
TPaeKTOpUM U B pe3y/bTaTe pellleHNs MaTPUYHOTO YpaBHeHHs1 PUKKaTH B
00paTHOM HarpaB/ieHUY BPeMeHH OTIpe/lesisiioT TPaHUYHbIe YCIOBHS Ha JIEBOM
KOHLIe TPaeKTOPHUHU.

¢ 3a/aloT TpaHUYHbIE YCJIOBUS Ha TIPaBOM KOHIle TPaeKTOPHWH, a 3aTeM OTIpe/leJisiioT
rpaHUYHbIE YCIOBUS Ha JIEBOM KOHIIe TPaeKTOPHH.

e BwmecTo 3a/1aHus HaUaIBHBIX YCIOBUM 3a/Ial0T TPAHUYHBIE YCJIOBHS Ha IPYTOM
KOHLIe TPaeKTOPHUH.

B uem ocobeHHOCTh 3a/aur Bonblia?

o DyHKIMOHA/ UMeeT TePMUHAIBHYIO ¥ UHTETPa/IbHYIO UacTh.
o DyHKIIMOHA SIB/ISIETCS TePMUHATBHBIM.

o OYHKIIMOHA SIBJISIETCS UHTETPabHbIM.

¢ OTCyTCTBYIOT rPaHUYHbIE YC/IOBUS Ha KOHI]aX TPaeKTOPUHU.

CooTHecuTe 33/jauy Ha YCIOBHBIN SKCTPEMYM M COOTBETCTBYIOILEH ee BH[
(dyHKIMOHAIA

1. 3agauu Maifepa
2. 3apauu Jlarpanxa
3. 3agauu bosbLia

O =2"() g(t,x(®), x(t))

D=L+ A7(t) g(t, x(t),%(t)
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