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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 JUHAMUKA U YTIPABJIEHUE TTIOJIETOM
JIETATEJIBHBIX ATIITAPATOB
[TerpoBa MipuHa JleoHW10BHa, K.T.H., JOLIEHT, JOLIEHT

[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
TAY HEJIMHEMHBIX CUCTEM JIETATE/IbHBIX 1 KOCMHUYECKHX AIIIIAPATOB

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:

OIIK-1 — crocobHOCTE TIPUMEHSITb eCcTeCTBeHHOHAay4yHble U OOLjerH)XKeHepHble 3HaHUs, MeTOZbl
MaTeMaTU4yeCcKOro aHajau3a M MOJeNMpOBaHMs, HaBbIKM TEeOPeTMUeCKOr0 U  3KCIIePUMEeHTa/lIbHOro
WCCJIe;0BaHMs JIJIs1 pellleHus] pas/IMuHbIX 3a/,a4 IIpojeCcCuoHaIbHOM JesaTelbHOCTU

IICK-5 — cnoco6HOCTH pa3pabarhiBaTh CTPYKTYPBI cHcTeM yripasienus: BITJIA

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

®OopMHUPOBAaHUIO KOMITETEHLIUN CJTY)KUT JOCTYDKEHUE CIeAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

* 3HaTh Ha3HaueHUe U 3a7a4M HeJIMHeHHbIX CUCTeM YIIpaB/ieHus JeTaJbHbIX U KOCMUUeCKUX arraparos;

* 3HaTh METO/Ibl UCC/Ie/JOBAaHUS HeJIMHEIHBIX CUCTeM aBTOMAaTUUeCKOTO YITPaBJ/IeHUS;

Ha YpOBHe BOCIIPOU3Be/ileHUsI U TIOHUMaHUSI:

* 3HaTh Ha3HaueHMe U 3aflauMl HeJIMHeHHBIX CUCTeM YIIPaB/IeHHs JeTa/IbHbIX ¥ KOCMUUeCKUX allllapaTos;

* 3HaTh METO/[bI CC/IeJOBAHUS HeJTMHEHHBIX CICTEM aBTOMaTHUeCKOTO YITPABJIEHUST;

* 3HaTh MPUHLUIBI U METOABl IIOCTPOEHHsI MaTeMaTUUeCKUX MOJe/ieldl HeMHENHBIX CUCTEM
aBTOMaruueckoro ympaenenus (CAY), nepenaTouHbie (GyHKI[MM U YaCTOTHbIE XapaKTePUCTUKU HeJTMHEeMHBIX
CAY netartenbHbIX 1 KOCMAYECKUX araparos;

* 3HaTh OCHOBBI MeETO/Ia TIPOCTPAHCTBA COCTOSTHUM: YIPaB/IAeMOCTb W HaO/IH0JaeMOCTh, CUHTE3
HaO/TFOIAFOIIMX YCTPOUCTB TIO/THOTO Y HETIOJTHOTO MOPSI/IKa;

* 3HaTh MeTo/, (ha30BOro NMPOCTPAHCTBA, TUITbI COCTOSIHUE PaBHOBECHSI, 0COObIe TPAaeKTOPHH;

* 3HaTh METO/bl aHaqu3a YCTOWUMBOCTU W TOUHOCTH HeauHelHbIXx CAY Npu [eTepMUHHMPOBAaHHBIX U
CIy4yallHbIX BO3[eHCTBUSIX, CHHTE3 KOPPEKTUPYIOIIUX YCTPOUCTB (MeTOJ, TrapMOHUYeCKOW JMHeapu3alvy,
anrebpanuecKye ¥ YaCTOTHbIE METOABI OTIpe/ie/ieHHs] TapaMeTPOB U YCTOMYMBOCTH TIEPUOANYECKUX PelleH i );

YMeHuUSs1:

TeopeTHyYeCK! U NPaKTUUeCKU YMeTh —

* COCTaB/IATHL MaTeMaTuueckuve Mofenu HenuHeMHbIX CAY; cTpouTh (ha30Bble TIOPTPEThI HeTMHEeWHBIX
CAY;

* BBITIOJIHATb aHa/IU3 HeliMHeHbIX CAY 4aCTOTHBIMU MeTO/laMU;

* IPOBOAUTH UCC/IeloBaHue He/lnHeltHbIX CAY MeTogamMu MaTeMaThueCKOro MOJle TMpOBaHus;

* BBITIOJIHATDH aHA/IU3 YCTOMUMBOCTH U KauecTBa HesinHeitHbIx CAY;

* YMETh MCC/Ie[JOBAaTh aBTOKO/Ie0aHMsI, BO3HUKAIOIUE B HEIMHEHHBIX CUCTEMAaX YIIPaBIeHUS JIETA/TbHBIX
Y KOCMUUECKHX anmaparoB;

* TIPOM3BOJUTH OLIEHKY YVCTAHOBWBILUXCS pEXKWMOB B HeJWHEMHbIX CHUCTeMaxX yIpaBJeHHs
JieTaTte/IbHbIMU amnraparamy;

HABbIKU:

WMeTh HaBLIKU U BJIaJIeTh —

OCHOBHBIMHA MeTOJlaM{ aHa/ii3a M CHHTe3a CHUCTeM aBTOMaTUUeCKOTO YIpaBjieHUs [JBMKeHUeM
00LeKTOB:

* MaTeMaThueCKHMM arlliapaToM TeOpHHY HeTpephIBHBIX HemmHeHHbIX CAY;

* MeTOZlaMH aHa/au3a YCTOWUYMBOCTU U TOYHOCTU HelpephIBHBIX HeJIMHeHHbIX CAY.

IICK-5

3HAHUSL:

Ha YPOBHe Ipe/|CTaB/IeHUM:

* 3HaTh Ha3HaueHHe U 3aflauMl HeJIMHEHHBIX CUCTeM YITPaB/IeHHs JeTa/IbHbIX ¥ KOCMUUeCKUX arlllaparos;

* 3HaTh MeTO/bl UCC/Ie/OBAaHMUS HEJTMHEMHBIX CHCTeM aBTOMAaTHUeCKOTO YIIpaB/ieHus;

Ha ypOBHe BOCIIPOU3BeJ€HUS U IOHUMAaHHUS:

* 3HaTh Ha3HaUeHUe U 3aa4M HeJIMHeHbIX CUCTeM YIIpaB/ieHus J1eTabHbIX U KOCMUUeCKUX arraparos;

* 3HaTh METO/Ibl UCC/Ie/JOBaHUS HeJIMHEIHBIX CUCTeM aBTOMAaTUUeCKOTO YITPaBJ/IeHUSs;

* 3HaThb TMPHUHLUIBI U METOAbl TIOCTPOEHUs MaTeMaTUuecKuX Mofesieli HeJUHeNUHbIX CUCTeM
aBroMaTtuueckoro ympasienusi (CAY), nepegaroudble GYHKIIMA W YaCTOTHbIE XapaKTePUCTUKU HeJMHeHHBIX
CAY netaTenbHBIX 1 KOCMHAYECKUX arlfaparoB;

* 3HaTh OCHOBBI MeTO/la TIPOCTPAHCTBA COCTOSIHWH: YIIPaBISIEMOCTh W HAO/IIO[aeMOCTh, CHUHTE3
Hab/TIOIAI0IINX YCTPOWCTR MOJTHOTO U HETIO/THOTO MOPS/IKa,;

* 3HaTh MeTo/, (Pa30BOro MPOCTPAHCTBA, TUITLI COCTOSIHUN PaBHOBECHS], 0COObIe TPAaeKTOpHH;

* 3HaTh METO/bl aHa/u3a YCTOMUMBOCTU U TOUHOCTH HenuHeWHbIXx CAY Mpu [eTepMUHHUPOBAHHBLIX U
CIMy4yaliHbIX BO3/|eHCTBUSX, CHHTE3 KOPPEKTUPYIOIIMX YCTPOMCTB (MeTOJ rapMOHWYeCKOW JMHeapHu3allvy,
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anreOpaniuecKye U YaCTOTHBIE METO/IbI OTpe/ie/ieHHs TTapaMeTPOB U YCTOHUHUBOCTH MEPUOJIMUYECKUX PellleHn);

YMEHUsL:

TeopeTUYeCcKy U NPaKTUUeCKU yMeTb —

* COCTaBJISATb MaTeMaTuueckue mopenu HenuHelHbIXx CAY; cTpouTh (ha30Bble TTOPTPeThl HeJTMHEMHBIX
CAY;

* BBITOJIHATL aHAMU3 HeMMHEeHHbIX CAY 4aCTOTHBIMUA METOIAMU;

* POBOJIUTH MCC/IefloBaHe HeslnHeHbIX CAY MeToaMu MaTeMaTHUeCKOTo MO/IeTMPOBaHuS;

* BBITIO/THATD aHAJ/IU3 YCTOMUMBOCTH U KaueCTBa HeimHeHHbIX CAY;

* YMeTh UCCJ/Ie/IOBAaTh aBTOKO/Ie0AHNsI, BO3HUKAIOII[HE B HEJIMHEMHBIX CUCTeMax YIIpaB/IeHUs JIETa/TbHBIX
1 KOCMHUEeCKUX arraparos;

* TPOU3BOJUTL OLIEHKY YCTAHOBUBIIMXCS DEXMMOB B HeJMHEHWHBIX CHUCTeMaX YIIpaBjIeHUs
JieTaTeTbHBIMU ariliapaTaMu;

HABbIKU:

MMeTb HaBLIKU U BIAJeTh —

OCHOBHBIMKM MeTOJlaM{ aHa/iM3a M CHHTe3a CUCTeM aBTOMAaTUUeCKOTO YrpaBjieHUs [JBMKeHUeM
00BLEKTOB:

* MaTeMaTUueCKHUM arlfapaTroM TeOpyy HelpephIBHbIX HeMnHelHbIx CAY;

* MeTO/IlaMH aHa/ii3a YCTOMUNBOCTH U TOUHOCTU HeTIpepLIBHBIX He/lnHeHHbIX CAY.

IICK-6

3HAHUA:

Ha YpPOBHe Npe/iCTaB/IeHuM:

* 3HaTh Ha3HaueHue U 3aauul HeJIMHeHHbIX CUCTeM YIIpaB/ieHus JeTa/IbHbIX U KOCMUUeCKUX arraparos;

* 3HaTh METO/IbI NCC/Ie/JOBaHUS HeJTMHEHHBIX CICTEM aBTOMAaTUUeCKOTO YITPABJIeHUS;

Ha YPOBHe BOCITPOU3Be/IeHUsI U TIOHUMaHUSsI:

* 3HaTh Ha3HaUeHHe U 3a/laudl HeJTMHeMHBbIX CHCTeM YITpaB/ieHuUs JeTaabHbIX 1 KOCMHUYeCKUX araparos;

* 3HATh MeTO/bl ICC/Ie/JOBAHUS HEJTMHEWHBIX CCTeM aBTOMAaTH4eCKOTO YIIpaB/IeHuS;

* 3HaTb MPUHLWIBI U METOABl TIOCTPOEHHUS MaTeMaTUdeCKuX Mojesiell HeJWHeWHBIX CHUCTeM
aBToMaTuueckoro ympasieHusi (CAY), nepesatoudble GYHKIIMU U YaCTOTHbIE XapaKTePUCTUKU HeJIMHeWHBIX
CAY netaTtenbHbIX 1 KOCMAYECKUX araparos;

* 3HaTh OCHOBbI METO/Aa TPOCTPAHCTBA COCTOSIHUM: YIMpaB/IsAeMOCTb W HaO/IH0JAaeMOCTh, CHHTE3
HaOMIOAI0IINX YCTPOMCTB MOJTHOTO Y HETIOJTHOTO TTOPS/IKa;

* 3HaTh MeTo/ (ha30BOr0 MPOCTPAHCTBA, THIbI COCTOSHHUI PaBHOBECHS], 0COObIe TPAEKTOPUHY;

* 3HaThb METO/IbI Pa3paboTKU a/TOPUTMOB (DYHKI[MOHUPOBaHUS He/TMHeHHbIX CAY;

* 3HaTh METOAbl aHalu3a YCTOMUMBOCTU U TOUHOCTH HenuHelHbix CAY Mpu [JeTepMUHHUPOBAHHBLIX U
Cy4yaliHbIX BO3[|eHCTBUSIX, CHHTE3 KOPPEKTUPYIOIIMX YCTPOMCTB (MeTOJ, TapMOHWYeCKOW JrHeapu3allvy,
anrebpanyuecKye ¥ YaCTOTHbIE METOAbI OTpe/e/IeHHs] TapaMeTPOB U YCTOMUMBOCTH TIEPHOANYECKUX PEILeHUH);

YMeHuUs:

TeOpeTUYeCKH U MPAKTUYeCKU YMeTb —

* COCTaBJISATh aJTOPUTMBI, MaTeMaTHuecKue Mozenu HequHeWHbIX CAY; cTpouth (a3oBbie TIOPTPETHI
HemuHelHbIX CAY;

* BBITIOJIHATL aHa/MU3 HeMMHeHHbIX CAY 4aCTOTHBIMU METO/IaMU;

* IPOBOAUTH UCC/IeloBaHue HeuHelHBIX CAY MeToJamMu MaTeMaThueCKOT0 MO/le/TUpPOBaHUS;

* BBITIOJIHATD aHA/IN3 YCTOMUUBOCTH U KaueCTBa HesmnHelHBIX CAY;

* YMeThb UCC/IeZI0BaTh aBTOKO/Ie0aHMsI, BOSHUKAIOIIE B HEJTMHEHHBIX CUCTEMAX YIIPABIEHHUS JIeTaTbHbBIX
Y KOCMUYeCKHX araparos;

* TPOU3BOJUTH OLEHKY YCTAHOBUBIIMXCS DEXHMMOB B HeJHWHEHHBIX CUCTeMaX YIlpaBjeHUs
JieTaTe/IbHBIMU arfiapaTamuy;

HABbIKU:

MMeTh HaBbIKU U BIAZIETh —

OCHOBHBIMM MeTOJaMH{ aHaluW3a W CHUHTe3a CHCTeM AaBTOMAaTHUeCKOTO YIIpaB/ieHWs JABVDKEHWEM
00BLeKTOB:

* MaTeMaTUueCKUM arraparoM TeOpyHy HemnpepbiBHbIX HeMuHelHbix CAY;

* MeTO/laMH aHa/u3a YCTOMUYMBOCTU U TOUHOCTU HeTlpephIBHBIX HeslnHelHHbIX CAY.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnvna TAY HE/IMHEVHBIX CUCTEM JIETATE/IbHBIX 1 KOCMUYECKUX
ATITIAPATOB siBfisieTCsl AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 porpaMMBbI MO/ITOTOBKH 110
HanpasnieHuto 24.05.04 HasuzayuoHHo-bariucmuueckoe obecneueHue npuMeHeHuss KOCMUUECKOl mexHUKU.

CopepxaHue [UCLMIUIMHBL SIBASETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiviviH: BBEJEHUWE B
CHEIIMATIBHOCTh, TEOPETUYECKASI MEXAHWKA, TAY JIMHEWHBIX CHCTEM
JIETATEJIBHBIX n KOCMMNYECKUX AITTTAPATOB, JAUHAMUKA ABVDKEHUA
JIETATEJIBHBIX AIIITAPATOB.

Copep>xaHue [OUCLUIUIUHBL SIBJSIETCS OCHOBOM Ay ocBoeHusi guciumuivH: TAY JUCKPETHBIX
CUCTEM JIETATEJIBHBIX W KOCMMUYECKUX AIIIIAPATOB, MATEMATUNYECKOE
MOJAE/INPOBAHUE B JUHAMMKE IIOJIETA, HAYUHO-UCCJ/IEJOBATEJ/IbCKASI PABOTA
(ITOJIYYEHME ITEPBUYHBIX HABBIKOB HAYUYHO-VCCJIEJJOBATE/IbCKOM PABOTHI).

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CniocobGeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 00IIenHKeHepHbIe 3HaHHs1, METOIbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, HaBbIKU TeOPETUYECKOT0 U 3KCIIePUMEHTaIbHOIO
WCCJIeJOBaHMs /1J1s1 PeLleHusT pa3/InuHbIX 3a/au IpodeCcCHOHaAIBHON AesTebHOCTH

¢ OIIK-5 — CrniocobeH MPOBOAUTL CUCTEMHBIN W KPUTHUECKHUM aHa/In3 MUPOBLIX JOCT)KEHUH B 00macTu
PaKeTOCTPOeHUs 1 KOCMUYeCKOW TeXHUKH, TeHJeHL[UI Pa3BUTHs HaBUTallMOHHO-0a/ITICTHUECKOTO
obecrieueHus IpPUMeHeHHs] KOCMUYeCKOM TeXHUKU

¢ OIIK-6 — CrniocobeH pa3pabarsiBarh (hpu3MUeCKre U MaTeMaTHuecKre MoJed 00beKTOB KOCMUUYeCKHX 1
PaKeTHO-TPAHCIIOPTHBIX CUCTEM, U MPOLIeCCOB UX YIIPaB/IeHUs

¢ TICK-2 — CrniocobeH pa3pabaTbiBaTh METOIMKUA UCCTIEA0BAHUS OaI/TUCTHUECKUX U AMHAMUYE CKHX
XapaKTepUCTUK ITPU MO/|e/IMPOBaHUM TPaeKTOPHH T0JIETOB

¢ [ICK-5 — CrniocobeH pa3pabarbiBaTh CTPYKTYpbI cucTeM yripasienusi BITJIA

e TICK-6 — CnocobeH pa3pabaTbiBaTh ¥ MCC/I€/[0BaTh aArOPUTMbI (PYHKIIMOHUPOBAHHS CUCTEMBI
yripaBnenusi BITJTA

¢ YK-6 — CrniocobeH orpefie/isiTh ¥ peaan30BbIBaTh MPUOPUTETHI COOCTBEHHOM /1eITeTBHOCTH U CTIOCO0BI
ee COBepIIeHCTBOBAHMS HA OCHOBEe CaMOOL|eHKH U 00pa30BaHMUsl B TeUeHHe BCeH KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. DneMeHThI COBpeMeHHOi Teopuu ynpassienus. 1.1. [TousTus
TO/THOM M YaCTUYHOM ynpas/isieMocTd. Kpurepuu ynpasnsiemoctu. 1.2,
TToHsATHS MOTHOM M YaCTUUHOM Habmogaemocty. Kpurepun
4 7 Habmogaemocty. 1.3. ToctaHOBKa 3a/jaukt OLIEHUBAHKS COCTOSTHUS 33 8 6 5 25 10 10 10
obbekTa yrpasnenus. Habmrogareny cocrosnus. 1.4. VineHtudukarus
BHEILHUX BO3JeiicTBUI Ha cucTeMy. 1.5. TIpHHLMIIBI TOCTPOEHUS
MOJa/IbHBIX PEryaaTOpPOB 10 COCTOAHUIO U 10 BBIXOAY o0bekTa
YTIpaBJ/IeHUs].
Pa3paen 2. AHa/Iu3 NpoLeCCOB B HeIMHEHHBIX cHcTeMax. 2.1.
Knaccudukaryst HelmHeiHOCTel. 2.2. OCO6GeHHOCTH MPOLieccoB B
4 7 HeJIMHeWHBIX cUCTeMax. 3a/iaud ¥ METO/ibl TEOPUU HeJTMHEHHBIX CHCTEM. 43 13 8 5 30 30 30 30
2.3. PacyeT npoLieccoB B HeJIMHeHHBIX cUcTeMax. MeTop,
TIpUITacoBbIBaHus. 2.4. AHa/IN3 HeTMHeHHBIX CHCTeM MeTozilaMu JIsyHoBa.
Paspen 3. YacToTHBIE MeTOABI aHA/IM3a HEJTMHEHHBIX cucTeMm. 3.1.
METOA I‘apMOHl/I'-IeCKUﬁ JINHeapu3aluu: OCHOBHEIE IT0JIO’KeHUs, CI10Co0LI
BBIUMC/IEHNs KO3((DULIEHTOB rapMOHMYEeCKOl IMHeapu3auuu. 3.2.
Anrebpanyeckuii criocob orpe/jesieHust 1apaMeTpoB MePUOAUUYECKHX
4 7 PEXHMOB M MCCIe[0BaHUs UX yCToiUMBOCTH. 3.3. YacTOTHBIH cr1ocob 59 17 12 5 42 30 30 30
oripeaesIeHus rapaMeTpoB ITepruoJuveCKUX pe)XxMMOB U UCC/IeJOBaHUS UX
ycroiiunBocTH. 3.4. [ToHsATHe abCOTIOTHOM yCTOWUMBOCTH HeJTMHEHHOM
cucteMsbl. Kputepuit abconmtotHoit ycroiurBocti B.M. TTomnoga. 3.5.
ViccnezoBaHye aBTOKoe6aHM 1 aGCOMFOTHOM yCTOWUMBOCTH.
Paspen 4. Merop da3oBoro npocrpascrsa. 4.1. Beibop 6a3uca u
MoCTpoeHHe (a30BbIX IOPTPETOB HEIMHEHHbIX chcTeM. 4.2. Tkl 0co6bIX
TOYEK U 0COOBIX ]TI/IHI/Iﬁ, pacyeT ¥ aHaIu3 yCTOﬁqHBOCTH COCTOSTHMI
4 7 paBHOBeCHs CUCTeMbI. 4.3. AHa/U3 U CUHTe3 HeJIMHeHHBIX 3aKOHOB 45 13 8 5 32 30 30 30
yTipaB/ieHust MeTOAOM (a30BoH MI0CKOCTH. 4.4. CHCTeMBI C TepeMeHHON
CTpyKTypoid. CKOb3silljie PeXXKMMbI B HeJTMHeWHBIX cucTeMax. 4.5.
ViccrefioBaHKe CHCTeMbI C TepeMeHHOM CTPYKTYpO#i.
Bcero 3a 7 cemecTp 180 51 34 17 129 100 100 100
Bcero no gucuuniuHe 180 51 34 17 129 100 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Homep n
P Oo0mnem,
Ne |HamMeHOBaHHe
Tema NMPAKTHYECKOIr'0 3aHATUA ayp.
n/n pasjena
gacoB
AUCIIMII/TUHBI

1 IToHATHA MOMHON U YaCTUUHOMN ynpaB/Id€eMOCTH. KpI/ITepI/II/I y1ipaB/isgseMOCTH. 05
Pasgen 1. IToHATHS TIOHOM 1 YacTHUUHOMN HabmomaeMoctu. Kpurepuu Hab/ro1aeMoCcTy ’
OneMeHThI ITocTaHoBKa 3aa4yM OLleHMBAaHUA COCTOSAHUA o0BLeKra yIipaBJ/iIeHUs.

2 coBpemenHou |HabGmogarenu cocrosinus. VigeHTrdyKals BHEIITHUX BO3/IEMCTBUHN Ha 05
T€OpUHn CUCTEMY. HpI/IHL[I/Il'[bI TIOCTPOE€HUA MOAA/IbBHBIX PEry/JIATOPOB 110 COCTOAHUIO U ’
YIIpaBJ/IEHMHA. 10 BBIXOAY obLekra yIipaB/ieHUA

3 KontponbHast pabota Ne 1 o pasz. 1.1-1.5 1

4 |Pasgen2. Knaccudukarps HemuHelHOCTeld. OC0OEHHOCTH MPOLIECCOB B HEJTMHEMHBIX 1
A”anus CHUCTeMdX. 3a,qaq1/1 " MeTObl TEOPUU HEJIMHEUHBIX CUCTEM

5 TIpOLIECCOB B Pacuet Ipo1eccoB B He/IMHeHHBIX CUCTEMaX. METO,I:[ TIPUIIaCOBbIBAHMSA. 3
HeTMHEeHHBIX AHann3 HeJIMHeMHBIX CUCTeM MeTOo4aMM1 .HHHYHOBa

6 |cHuCTeMax. KoutponbHasi pabota Ne 1 o pazg. 2.1 - 2.4 1

7 MeTO,E[ FapMOHHQECKOﬁ JINHeapHU3alli: OCHOBHBIE T10/I0K€HUS, CI10Cco0bI 1

BbIUNCJ/IEHUSA KOB(b(bI/IL[I/IEHTOB FapMOHH‘—IeCKOﬁ JINHeapu3alyun
Paspen 3. v
‘—IaCAo o Aﬂre6paﬂ‘[eCKI/II/I criocob orpeje/seHrud rapaMeTpoB Mepruognyve CKmux
TOTHBI - o
PEXXHUMOB U UCC/IeA0BaHUA UX YCTOUYUBOCTH. YacToTHBIH cr1ocob
MeTOAbI
8 aHa ABa orpezejeHud rnmapaMeTpoB IIepruognuiyeCKruX peXXrumMoB U MCC/1eJ0BaHUA X 2
HaJ/In o — v v v
o YCTOUMUYHBOCTH. IMTousaTHe abCOMOTHOM YCTOMYHMBOCTHU HEJIMHEWMHOW CUCTEMBI.
He/TMHEeHHBbIX ) - o
Kpurepuii abconmoTHol ycToiunBoctr B.M. TTonoa
CHUCTEM. o - o
9 I/ICCJIE,E[OBEIHI/IE aBTOKO/Ie0aHUH U aOCOJIFOTHOM YCTOMUYNBOCTHU 1
10 KouTponbHas pabora Ne 2 ro pazg. 3.1-3.5 1
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11 |Pa3pen 4. Bri6op 6a3uca v moctpoeHre (pa3oBbIX IOPTPETOB HEJTMHEMHBIX CHCTEM. 1
12 Mertop, Turibl 0COOBIX TOUEK W OCOOBIX JTMHUM, pacueT U aHa/TU3 YCTOWUMBOCTH 2
¢hasosoro COCTOSIHUY paBHOBECHUSI CHCTEMBI.
13 HPOCTPAHCTBA. | CpcTempl ¢ IepeMeHHOM CTPYKTYpOit. CKOMb3SIIHe PesKUMbI B He/TMHEHHBIX 1
cucremax. MccienoBaHue CUCTeMBI C TiepeMeHHOM CTPYKTYPOH.
14 KontposnbHas pabora Ne 2 1o pa3g. 4.1-4.5 1
Bcero 3a 7 cemecTp 17
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
Homep n
Ne |HaMMeHoBaHHe Oo0nemMm,
Cojep)xaHue yueGHOro 3ajaHus
n/n pasjena 4JacoB
JUCLUNIUHBI
N3yueHue ripelyCMOTPEHHBIX IMPOTPaMMON AUAAKTUYUE CKUX eIUHUL] TI0
1 JIEKLIUSIM U peKoMeHAyeMoii iuTeparype. [10AroToBKa K MpakTUUeCKOMY 7
3aganuio Ne 1 v KoHTposbHOM paboTte Ne 1
OTAII 1 BeimosnHeHust Kypcororo rpoekTa (KIT): O630p mTeparypsl o
TeMe KypCOBOro TpoekTa. PacueT xapakTepHOW TpPaeKTOPUU JBUKEHMS,
BbIOpaHHOro nporotuma JIA. Pacuer ArHaMUueCKUX KO3(DULIEeHTOB U
rapaMeTpOB MepelaTouHbIX GYHKIMI 00bekTa uccenoBanus. 1. O63op
JIUTEPATypPhl TI0 TEMe KypCOBOTO MPOeKTa. AHAMU3UPys U 0600111asi CBeIeHUS

Paszen 1. 13 JINTEPATYPHBIX UCTOUHHUKOB, IPUBOAATCS IaHHbIe 00 MCCIeyeMoM

3/IeMEeHTbI nporoturie JIA: OCHOBHbIE TeOMETPUUECKHE U TAKTUKO-TeXHUYECKUe

COBEMeHHOI XapaKTepUCTHKH, N1apaMeTpbl TPAeKTOPUU ABIKEHHS], CUCTEMbI HaBe/IeHHs,

Teopun aspoguHaMryeckue ko3dduimerTs! u T.4. 2. Pacuet xapakTepHoit

2 VTIDaB/IeHHS. TPaeKTOpUU JBIKeHUs1, BbIOpaHHoro npoTotumna JIA. 2.1 Ha ocHoBaHMH 18
001X MaTeMaTUUeCKUX Moiesiel TUHAMUKH BIKeHUs1 JIA, TIpUBeIeHHbIX
B PeKOMeH/IyeMoM JiuTepaType, UCI0/b3ys U3yueHHble MeTOZbI YIIPOLLeHUs
Y aHaJIMTUYeCKOT0 MOJIe/TMPOBaHUs, BBIBOJATCS MareMarhuecKue Mo ey,
ONMCHIBAKOLME IBI)KeHUe IIPOTOTUIIA Ha 3a/JaHHOM /151 UCC/Ie[OBaHUS
yuacTke Tpaektopuu. 2.2 TTo pa3paboTaHHBEIM MaTeMaTU4deCKUM MOJIENIIM
MPOU3BOAUTCS YMCIIEHHOe MoZenupoBaHue nBwkeHus JIA. [1pu pacuere Ha
TPAaeKTOPHH BLIOHMPAETCSA TOUKA, COOTBETCTBYHOIIAsh HEBO3MYIIIEHHOMY
NIBIDKEHUIO (JUHaMuyecKre K03((ULIMeHThI MPY KOHKPeTHOM, 3aJJaHHOM
pykoBoguTesieM KII, unciie Maxa)
N3yueHue ripeyCMOTPeHHBIX MPOTPaMMON AUAAKTUUEe CKUX eIUHUL] TI0

3 JIeKUIWSIM U peKoMeHlyeMol uTepatype. [10ATOTOBKa K MpakTHUeCKOMY 10
3aganuio Ne 2, KOHTpOIbHOU pabote Nel
OTAII 1 Bemonnenus KIT: O630p MTepaTyphl TI0 TeMe KypCOBOTO MPOeKTa.
PacueT xapakTepHOI TPaeKTOPUM JBM>KEHUS, BLIOPAHHOTO TIpoToTUMa JIA.
Pacuer guHamuueckux k03¢ HUIMEHTOB U TTapaMeTPOB IepeiaTOUHbIX

Pasgen 2. byHKUMIA 00beKTa uccieqoBadusl. 3. Pacuer AvHaMUYeCKUX KOA(PQULIMEHTOB

Ananus Y MapaMeTpoB TIepeJJaTOuHbIX (DYHKIMIA 00beKTa UccaenoBanus. 3.1

NpoLieccoB B |[IpuMeHsist MeTOZIbI TEOPUM aBTOMAaTHUeCKOTo yIipaB/ieHusi, pa3paboTaHHbIe B

4 HEJIMHeWHBIX (1.2 MaTeMaThuuecKue MoJiesiv (B BUJie CUCTeMBbI b depeHIMaTbHBIX 20
crucTeMax. YpaBHEHWH) AO/DKHBI OBITH TIPEICTAB/IEHB] B BU/IE TT€PeJaTOUHbIX (DYHKIIHH.
st 3T0r0 BHIBOAATCS (DOPMYJIBI ¥ PACCUMTBIBAIOTCS AUHAMUUECKHe
K03(hULMEeHTBI, C TOMOILIBIO KOTOPBIX U OCYILIeCTBIISIeTCS TIepexof OT
IuddepeHIMATBHBIX YPaBHEHUH K TlepeAaTouHbIM GyHKUUAM. 3.2
HNuaamyyeckue k03 GUIIHEHTHI U TTapaMeTphI TTepefaTOYHbIX (QYHKIUI
00BbeKTa UCCIIe/IOBAaHKS PACCUMTRLIBAIOTCS /11 KOHKPETHOTo uKcia Maxa,
COOTBETCTBYHOI[Ero uncy Maxa B BLIOpDAaHHOM TOUKe Ha TpaeKTopuu (I1.2)
Pazpen 3. N3yyeHue npeyCMOTPEHHBIX MPOrPaMMON AUAaKTUUe CKUX eIMHUL] 10
5 |YacroTHble JIEKLIUSIM U PeKOMeH/lyeMoi1 iuTeparype. [104roToBKa K pakTUYeCKOMY 18
MeTO/bl 3aganuio Ne 2 v KOHTpobHOHM pabote Ne 2
6 |aHa/INn3a OTAII 2 Bemonnenust KIT: AHanu3 KoHTypa cTabuiu3sariuu (o 3a/IaHuo 24

HEJIMHeHHbIX pYKOBO/IUTEs1). PacueT mepexoHbIX MPOLIeCCOB KOHTYpa CTabWIn3aluy,

CHCTEM. OlleHKa MoKa3areseil KauecTBa. VcciieioBaHMe XapaKTepHOU TpaeKToprur
nBrxeHust JIA ¢ yuetom yrnpasieHusi. 4. AHamu3 KOHTypa cTabumu3saru (1o
3aJjaHMI0 pykoBoauTesisi). 4.1 O60CHOBBIBAeTCS BBIOOP KOHTYpa
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cTabumu3anyy, Kak Haubosiee 3HAUMMOTO TIPU MCC/Ie/IOBAaHNUH JIBMDKeHUS JTA
Ha 3aJ,aHHOM y4YacTKe TpaekTopuu. 4.2 BriBogsTCs nepepaTouHble QyHKIUM
BbIOpaHHOTO KOHTYypa crabuiusanuy. Ha ocHoBaHuu metoga D—pa3buenus,
OCYILECTB/ISIETCS TOCTPOEHKe 00/1aCTH yCTOWYMBOCTH U BBIOOD M3 3TOM
00s1acTy MepefaTouHbIX YMCesT aBTONMU/I0Ta. [ paHuIibl 061acTH
YCTOMUHUBOCTH OTIPEJIeJISIOTCS aHATUTUUECKH, UX TTOCTPOeHUe B TIaKeTax
MaTemMaTHhyeCcKoro MoJerpOBaHUs BO3MO)KHO JIULIb [1J1s1 IPOBEPKU
NPaBUIBHOCTH BbIUHCIeHUH. 4.3 IIpon3BoANTCS NOCTpOeHue
JiorapuMuUeCKUX aMIIATYJHO-YaCTOTHOM U ()a30-4yaCTOTHOM
XapaKTePHCTHK Pa30MKHYTOW CUCTEMBI AByMs CIIOCOOaMU: MeTojaMu
aHa/IMTUUeCKOro U MaTeMaTU4eCcKoro MoZenvposanus. 4.4 Ilpoussoaurcs
oTipejiesieHHe 3aracoB yCTOMUMBOCTH 110 aMILTUTYZe U ¢a3e Ha OCHOBaHUU
pe3y/bTaToB MoCTpoeHHBIX rpadukos AUX n ®UX u aHaMUTHUE CKUM
MeTOZ,0M

Pazgen 4.
Meton
(hazoBoro

8 [mpocTpaHCTRa.

V3yueHue rpejyCMOTPEHHBIX TIPOrPaMMOM AU/JaKTHUYe CKUX eJHHL] 110
JIEKLMSIM ¥ PeKOMeH/[yeMo# uTeparype. [Toarotoeka K 1abopaTopHoi
pabote Ne 2 U KOHTPOJILHOM paboTe Ne 3

18

OTAII 2 BeimonHenvst KIT: AHain3 KOHTypa cTabuau3anuyu (110 3a1aHui0
PYKOBO/IUTEST). PacueT mepexoHbIX TPOLIECCOB KOHTYpa CTabu/IH3aluy,
OLleHKa MoKas3areseil KauecTBa. VcciieioBaHMe XapaKTepHOUM TpaeKTOprur
JBrkeHus JIA ¢ yueToM yripasiieHust. 5. PacueT repexofiHbIX IIPOLIECCOB
KOHTYpa cTabWv3alyi, oljeHKa 1moKa3aresnei kauectsa. 5.1 Pacuer
Tepexo{HBIX TIPOLIECCOB MPOU3BOAUTCS C YUETOM BLIODAaHHBIX UHCeT
aBTOIWJIOTA IIyTeM pean3alyy [IPpOorpaMMbl pacyeTa Ha si3bIKe
MpOrpaMMUPOBAHUS UK C IPUMEHEHUEM [TaKeTOB MaTeMaTUueCKOro
MogieTMpoBaHus. [TepexoHbie MPOIecChl HEOOXOANMO PACCUUTATh /IS TPEX
BapHaHTOB YKMCeJT aBTOMM/IOTA U3 HalIeHHOW 00/1acTH yCTOMUMBOCTH. 5.2
OreHKa KauecTBa OCYLLeCTBIISeTCs [10 BCeM M3yUYeHHBbIM KPUTePUsIM: 110
BpeMeHHbIM XapaKTepUCTHUKaM, 10 KOPHIM XapaKTepHUCTUUeCKOro MOIMHOMa,
T10 YaCTOTHBIM XapakTepucTukam. 6. VicciienoBaHue XxapakTepHoit
TpaekTopuu ABwkeHus JIA c yuetom ynpas/ienus. 6.1 Pacuet xapakrepHou
TPAaeKTOPHH BLIOPAHHOTO MPOTOTHMA JIA C y4eToM yrpaB/ieHus
MIPOM3BOJUTCA NPU Hal/leHHBIX MepelaTOYHbIX YMC/Iax aBTonuiora. 6.2
VccnenoBanue TpaeKTOpU IB)KEHUS 3aK/TFOYAeTCs B BEIOOpe
ONTUMAJIbHBIX [TapaMeTPOB CUCTEMBI YIIpaB/IeHUs [JIs [10J1y4YeHus]
TpeOyeMbIX MOKa3aTesiel yCTOMUMBOCTH U TOUHOCTH pa3pabaThiBaeMoi
CHCTEMBI

14

Bcero 3a 7 cemectp

129

3.4. KypcoBoii mpoeKT

COJEPXXAHUNE JOTAITA

TIEPHO]]

ceMecTpa)

HNCIIOJIHEHUA| IVIAHUPYEMOE
(Hegenu BPEMHI (uac)

Otan 1. HasBanue KII: «Pa3paboTka MaremMaTrueckoi MOfieny 1 1-8 20
Wccnej0BaHUe JUHAMUYeCKUX XapaKTepUCTUK JIeTaTe/IbHOTO
arimapara Tvna «.....» (JIA BbIOMpaeTcs 10 COIIacOBAHUIO C
pykoBozauTesiem KIT). OTATI 1. O630p AuTepaTyphl M0 TEMe
KypCOBOI'0 NpoeKTa. PacueT xapakTepHOI TpaeKTOPWY JIBHKEHHH,
BbIOpaHHoOro nporoTuna JIA. Pacyer guHaMuueckux K03 duiieHToB
Y TapaMeTpoB TiepeJjaTOuHbIX QYHKLHM 00beKTa uccaefoBaHus. 1.
O630p UTEpaTYpHI 10 TEMe KyPCOBOTO TIPOEKTa. AHATU3UPYS U
0600111as1 CBeZieHHs U3 TUTePATyPHBIX UCTOYHUKOB, TIPUBOASTCS
JaHHbIe 00 uccnefyeMoM npoToture JIA: 0CHOBHbIe FeOMeTpUUeCcKHe
Y TAKTUKO-TEXHNYEeCKHe XapaKTepPUCTUKH, TapaMeTpbl TPaeKTOPUH
[IBVDKEHUS1, CUCTeMbl HaBe/IeH!s], a3pOJUHaMHuuecKre Ko3hQULeHTb
U T.74. 2. PacueT xapakTepHOW TPaeKTOPUH JIBV)KEHHUsI, BHIOPAHHOTO
npororumna JIA. 2.1 Ha ocHoBaHMY 00IIMX MareMaThyeCKUX MoJesiei
JUHaMMKU JBIKeHus JIA, IpyBeleHHbIX B peKOMeH/yeMoi
JINTepaType, UCO/b3ys U3y4YeHHble MeTO/bl YIIPOLIeHUs U
aHa/IMTUUEeCKOTO MOJIe/TMPOBaHUs, BEIBOAATCS MareMaThyecKue
MOJieJ/l1, ONUCHIBAOILMe [IBI)KeHYe MPOTOTHUIA Ha 3a/laHHOM JI/Ist

9
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HCCIie/JOBaHUA yYacTKe TpaeKTopuu. 2.2 ITo pa3paboTaHHBIM
MaTeMaTU4eCKUM MO/IeIsIM TTPOM3BOUTCS UMC/IEHHOe
MogenpoBaHue gBwkeHus JIA. IIpu pacuete Ha TpaeKTOpUA
BbIOMpaeTCsi TOYKa, COOTBETCTBYIOLLasi HEBO3MYILIEHHOMY [IB)KEHHIO
(mAuHaMuueckvie KO3 GUITMEHTHI IPY KOHKPETHOM, 3a/JaHHOM
pykoBoautesieM KII, uncie Maxa). 3. PacueT AMHaMHUyeCKUX

KO3 GUIIMEHTOB U NapaMeTPOB TePeJaTouHbIX (YHKIHH 00heKTa
uccnenosanus. 3.1 Ilpumensst MeTozbl TEOPUK aBTOMaTUUeCKOT'O
yTipaB/ieHusi, pa3paboTaHHbIe B 1.2 MaTeMaTh4decKrue MoZenu (B BUZe
cucteMbl AvddepeHIMATBHBIX YPAaBHEHUI) [TO/DKHBI OBITh
TIPe/ICTaB/IeHbI B BU/le TTepeAaTouHbIX GyHKIUMN. 17151 3TOT0 BEIBOAATCS
(hopMyJTbI ¥ PACCUMTHIBAIOTCS AMHAMHUeCKre KO3 hUI[HeHTBI, C
TIOMOII[bI0 KOTOPBIX U OCYII[eCTB/ISETCS TePexo]] OT
muddepeHLMaIbHBIX YpaBHEHHUH K MepejaTOYHbIM GQyHKIUAM. 3.2
[unamuueckrie K03QQULeHTsl ¥ TTapaMeTphI Tiepe/jaTOYHbIX
¢byHKIMM 00BeKTa UCCIe0BaHMUS PaCCUMTBIBAIOTCS [I71si KOHKPETHOTO
yrcia Maxa, COOTBETCTBYIOIIEro uiucay Maxa B BLIOpaHHOM TOUKe Ha
TpaekTopuH (11.2)

Otarn 2. AHanu3 KOHTYpa cTabumm3auyu (10 3alaHU0 PyKOBOJUTETTS).
Pacuer nmepexoHbIX TPOLIECCOB KOHTYPA CTa0WIM3aLiH, OLleHKa
rokasareseii KauecTBa. McciiejoBaHre XapaKTepHOU TpaeKTOpHU
ABwkeHus JIA ¢ yuetoMm ynpasienus. 4. AHaiv3 KOHTypa
crabumm3anyu (o 3a7aHuto pykoBoguTtess). 4.1 O60CHOBbIBaeTCA
BBIOOP KOHTYpa CTabU/IM3aIivu, Kak Haubosiee 3HAUMMOTO TTPH
HccieoBaHuM ABWKeHus JIA Ha 3a/JaHHOM ydacTKe TpaeKTopuu. 4.2
BrIBoziSITCs TIepeiaTouHbIe (DYHKIIMM BBIOPAaHHOTO KOHTYpa
crabunuzanyu. Ha ocHoBaHuu Metosia D—pa3buenus,
OCYIIeCTB/ISIETCS TOCTPOEHKEe 00/1aCTH yCTOHUYHMBOCTH U BBIOOD U3
9TOM 00/1aCTH MepeIaTOYHbIX UHUCE/T aBTOMU/I0TA. I paHuIlbl 061acTu
YCTOMUMBOCTH OTPeZe/ISIOTCS aHaTMTUYeCKH, UX TTIOCTPOEHKE B
rakeTax MaTemMaTHueCKOro MOZie/TMpOBaHus BO3MOKHO JIUIIb JJ1s
TIPOBEPKU MPaBUILHOCTH BbhlunciaeHui. 4.3 [IpousBogurcst
MOCTpOeHe JIorapudMHUUeCKUX aMIVIUTYAHO-UaCTOTHOM U (a3o-
YAaCTOTHOM XapaKTePUCTHK PAa30MKHYTON CUCTEMBI IByMS CIIOCObaMM:
MeTOJaMH aHa/IMTUYeCKOr0 U MaTeMaThueCKOro MoZieiupoBaHusl. 4.4
[TpousBoguTCS OrpesiesieHUe 3aacoB yCTOMUMBOCTH 0 aMIVIUTY/ie U
(baze Ha OCHOBaHMM pe3y/bTaTOB MTOCTPOEHHBIX rpadprkos AUX u
®UX 1 aHaIUTUUECKUM MeTOoZoM. 5. PacueT repexoiHbIX MPOLeCCOB
KOHTypa CTabuU/IM3alivH, OLleHKa [ToKa3aresiel KauecTtsa. 5.1 Pacuer
TepexoIHBIX TIPOLIECCOB TIPOU3BO/UTCS C YUETOM BBIODAHHBIX UHCET
aBTOINW/IOTA MyTeM peasy3aliiy porpaMMbl pacyeTa Ha si3bIKe
MPOrpaMMUPOBAHUS UK C IPUMEHeHUeM MMaKeTOB MaTeMaThuueCcKoro
MogenpoBaHusi. [lepexozHbie MpoLiecchl HEOOXOAUMO PaCCUUTAaTh
JIJIs TPEX BAaPUAHTOB UKCes aBTOMMIOTa U3 HalleHHOU 00s1acTi
ycToitunBocTy. 5.2 O1jeHKa KaueCTBa OCYIIeCTB/ISIeTCS TI0 BCeM
W3yYeHHBIM KPUTEpUSIM: 110 BpeMEeHHbIM XapaKTepUCTUKaM, 10
KOPHSIM XapaKTepUCTUYECKOTO MOJIMHOMA, 110 YaCTOTHBIM
XapakTepucTukaMm. 6. VicciieoBaHre XapakKTepHOM TpaeKTOpUr
IBrKeHus JIA c yuetom ymnpaBreHus. 6.1 PacueT xapakTepHoH
TPaeKTOpUH BbIOpaHHOTO TipoToTHia JIA ¢ y4eTom yrpae/ieHust
TIPOM3BOJUTCS MIPU Hali/leHHBIX MepeflaTOYHbIX UKC/Iax aBTOMUIOTa.
6.2 ViccnenoBaHue TPAeKTOPHI [IBIDKEHHS 3aK/IF0UAeTCs B BbIOOpE
ONTHUMAJIbHBIX [IAPaMeTPOB CUCTEMBI YIIPaB/IeHUs /IS TIOJTyUeHusT
TpebyeMbIX ToKa3aTesiell yCTOMUMBOCTA U TOUHOCTH
pa3pabarbiBaeMOU CUCTEMBI

16

Bcero 3a 7 cemecTp

36
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJQEJ/IN CEMECTPA
1/2(3/4/5| 6 7 8 9/10(11(12|13|14 15 16 17
7 HOP| Ortu. mo I13 | KII, Kontp.P. | | P Otu. no I13 |AP| KII, Koutp.P.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocThueckasi paboTa;
KII — KypCOBOIi ITPOEKT;
KoHTtp.P. — KoHTpoJibHast paboTa;
Ortu. no 13 — oTyeT No npakTUYeCKOMY 3aJjaHHIO.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe HHTEPBAJIbI B
cnenyromumx dhopMax:
e UHArHOCTHYECKas pabora;
e KypCOBOM IPOEKT;

e KOHTpOJbHas pabora;
*  OTUYeT MO0 MPAKTUUeCKOMY 3a/]aHHI0.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B hopMax:

® 5S5K3dMEH.

11
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Hlaneiruy, B. A. BopozaBkus, B. A. 3asuMko. . CHHTe3 ynpaB/eHusi B CUcTeMax CTabuinsanun
OecryIOTHBIX JleTaTesbHbIX armnaparoB. CII6.BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2005, 3:1. pec.

2. B. 1O. EmenbsiHOB, A. FO. 3axapos, O. A. MummHa. . Teopus ynpaenenusi. CI16.6I'TY "BOEHMEX"
uMm. [1. ®. YcruHoBa, 2019, 93 3ks.

5.2. JlorionHUTeNbHAs IUTepaTtypa Mo JUCLUIIVHE:
He Tpebyercsl.
5.3. [lepuognueckue U3gaHust:

1. ABTOoMaTH3aLMs NPOLIeCCOB yIpaB/IeHus;
2. N3BecTust Poccuiickoil akafieMr pakeTHBIX M apTU//IEPUHCKHX HayK.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI TUCLIUTI/TVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. http://www.tnt-ebook.ru — TNT-EBOOK - D1eKTpOHHO-0MO/HOTeUHas CUCTEMa;

3. https://urait.ru — I'maBHast — O6pa3oBaresnbHast iardopma FOpaiit. 1715t By30B ¥ CCy30B.;

4. https://ibooks.ru — 3BC AHOyKC.py - 3T0 60/IBLION BBIOOP aKTyaIbHOM JIUTEpPaTyphl /IS Ballei
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

5. http://library.voenmeh.ru — ®yngamenranbHas 6ubmoreka BITY « BOEHMEX» um. I1.®. YcTuHOBa.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 31eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmaliioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMaIMOHHBIM MTOPTal TEXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- vHGOpMaLMoHHbBIN TTOpTas MpaBoBo MHGOpMaL1K.

5.5. TTporpamMMHoOe obecrieueHue:

1. Matlab 2015a SP1;
2. Microsoft Office;

3. Bloodshed Dev-C++;
4. MATLAB R 2015a.

5.6. HdopmalirioHHbIe TeXHOJIOTHUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ob6pasiel PKT;

2. Bloodshed Dev-C++;
3. Microsoft Office;

4. MATLAB R 2015a.

6.3. IIpouee:

1. pabouee MeCTO Mperno/aBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
TAY HE/IMHEVHBIX CUCTEM JIETATE/IbHBIX 1 KOCMHNYECKHUX AIIITAPATOB

AnHoTanusa paboueii nporpaMMsl

Iucipnuaa TAY HEJMHEWHBIX CUCTEM JIETATEJIBHBIX M KOCMWYECKHX
ATIITAPATOB siBisieTcsi JUCLIMIIIMHOM 00si3aTe/IbHOM YacTH 0O/oKa 1 mnporpaMmbl TOATOTOBKH I10
HanpasneHuto 24.05.04 HagueayuoHHo-baniucmuyeckoe obecneueHue NpUMeHeHUs KOCMUUYECKOU MexHUKU.
HMucuurnvHa peanmu3yeTcs Ha Qakynbrete A PakeTHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A5 JUHAMUKA U YIIPABJIEHUE TTOJIETOM JIETATEJIBHBIX ATIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTh4YeCKOro aHau3a v Mo/le/IMPOBaHUs], HaBbIKU TEOPETUUECKOr0 U SKCIIepUMEHTabHOI0 UCC/Ie0BaHMUS
JJ1s PeLlieHUst Pa3/IMYHbIX 3a7a4u MpodeCcCUOHAIbHON 1esiTe/TbHOCTY;
[ICK-5 criocobHOCTE pa3pabaThiBaTh CTPYKTYPBI CUCTeM yripaBieHust BIT/IA;
[ICK-6 criocobHOCTb pa3pabarkiBaTh U UCCIEAOBATH aArOPUTMbI (DYHKIMOHUPOBAHUS CUCTEMBI YIIPABIE€HUS
BIUIA.

Copep>xaHue [JUCLMIUIMHBI OXBaThIBaeT KPYr BOMNPOCOB, CBsI3aHHBIX C MeTOJaMHM aHaju3a M CUHTe3a
KOMIL/IEKCOB U CUCTeM YTIpaB/eHUs pakeT ¥ KOCMUYEeCKUX arllapaToB, MO3BOJISIOIIMMU OTpe/ie/isiTh OCHOBHBIE
rapameTphbl CUCTeM aBTOMaTUYeCKOro yrpaB/ieHus1, obecrieurBaroiye TpedyeMoe KaueCTBO YIIpaBIeHUsI.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e KYPCOBOIi ITPOEKT;
e KOHTpOJ/IbHast paboTa;
e OTYET I10 NMPAKTUUECKOMY 3a/IaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCILUIUIMHBI cocTaBisgeT 5 3.e., 180 u. TIporpamMmoili AWCIUTUTHHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTus (17 4.), camoctosTesnvHast pabora
crypenra (129 u).
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IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
TAY HEJIMHEVHBIX CUCTEM JIETATE/IbHBIX 1 KOCMHUYECKHUX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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.

HanmeHoBanue patoTs! Pexkomenjyemas| TpyaoeMKoOCTB,
JUTeparypa yac.
Pazpen 1. D/1eMeHTHI COBPEeMEHHOM TEOPUM YIIPaBJ/IeHUS.
N3yuenue ripelyCMOTPEHHBIX MPOTPaMMOM AUAAKTUUE CKUX eIUHUL] TT0 B. IO.
JIKLMAM ¥ PeKOMeH/[yeMoii iuTeparype. II0AroToBKa K MpakKTUUe CKOMY EmerbsHoB, A. 7
3aganuio Ne 1 ¥ KOHTpO/IbHOM paborte Ne 1 FO. 3axapos, O.
A. MumvHa. .
Teopusa
yIpaBJieHusI:
OTAII 1 BeinosHeHust Kypcosoro rpoekta (KIT): O630p nuteparypsl 1o CII6.BI'TY
TeMe KypCOBOTO MpoekTa. PacueT xapakTepHOU TpaeKTOPUH JABVKEHUS, "BOEHMEX"
BbIOpaHHOTO TipoToTHma JIA. PacueT fuHaMUUeCKUX KO3(DOUIIMEHTOR U um. [1. ®.
rapamMeTpOB MepeAiaTouHbIX GYHKIMI 00hekTa uccienoBanus. 1. 0630p YeruHoBa, 2019
JIUTEepaTyphI 10 TeMe KypCOBOTO MPoeKTa. AHaM3upys U 000011jas (JTextn NeNe 1
CBe/IEHUS U3 JIMTEPATYPHBIX UCTOUHUKOB, IIPUBOASITCS JAHHBIE 00 -2)
ucciegyeMoM rporoturie JIA: OCHOBHbIE TeOMeTPUUECKHE U TAKTUKO- A. C. Ulanbirus,
TeXHUYeCKHe XapaKTepUCTHKH, [TapaMeTpbl TPAeKTOPUU JIBUYKEHUS, B. A.
CUCTeMbI HaBe/|eHHs, a3POjMHaMUYeCKre KO3(hdULMeHThI U T.4. 2. Pacuer | Bopogaskus, B.
XapaKTePHOUW TPaeKTOPUHU JIBWKEHUs], BbIOpaHHOro npoTotura JIA. 2.1 Ha A. 3a3UMKO. . 18
OCHOBaHWM OOII[MX MaTeMaTHueCKUX Mojiesiell TUHAMUKU JBIKeHus JIA, Cunres
TIpUBE/IEHHBIX B PEKOMEeHAyeMOU uTepaType, UCIIO/b3ysl U3yUueHHbIe YIIpaB/IeHus B
MeTO/ibl YTIPOIlleHUsI ¥ aHA/IUTUUEeCKOTO MO/[e/TUPOBaHMSI, BHIBOIATCS CHUCTEMaX
MareMaThyeCcKue MO/Je/, OTMChIBaloIlUe IBW)KeHUe MPOTOTHMIIA Ha crabunmsanuu
3a/IaHHOM 1711 UCC/IeZIOBAHMUS YUacTKe TpaekTopyu. 2.2 TTo pa3paboTaHHbIM | GeCruIoTHbIX
MaTemMaTh4yeCKUM MOJIe/IsiM MPOU3BOUTCS YUC/IEHHOE MO/Ie/TMPOBaHue JIeTaTebHbIX
nerokenusi JIA. TIpu pacuete Ha TPaeKTOPUH BBIOMPAETCS TOUKA, anrnaparos:
COOTBETCTBYOLL[asi HEBO3MYIL[eHHOMY /BW)KEHUIO (AUHaMUueCKUe CII6.BI'TY
K03 duIMeHTh! TIPU KOHKPETHOM, 3a/JaHHOM pykoBoauTesieM KII, uncie "BOEHMEX"
Maxa) um. 1. O.
YctuHoBa, 2005
(Pazgmen 3)
Wroro no pasgeny 1 25
Paspen 2. AHa/Iu3 MpoO1[eCcCOB B HeJIMHEMHbIX CUCTeMax.
N3yueHnue ripeyCMOTPEeHHBIX IIPOrPaMMON AUJAaKTUUeCKHUX eUHUL] 10 B. 1O.
JIeKLIUSIM U peKOoMeHyeMou utepatype. [1oAroToBKa K pakTuyeckoMy EmesnbsaHOB, A. 10
3azanuio Ne 2, KOHTPO/IbHOM paboTte Nel 1O. 3axapos, O.
OTAII 1 BeimonHenus KIT: O630p AUTepaTypsl 110 TeMe KypCOBOTO A. MummHa. . 20
npoekTa. PacueT XxapakTepHOH TPAaeKTOPUH JIBHXKEHUS, BHIOPDAHHOTO Teopust
ripotoTua JIA. Pacuet griHaMuue CKUX KO3(Q(QUIIMEHTOB U ITapaMeTpPOB yrpaBJ/leHusL:
MepefiaTOYHbIX QYHKIHI 00beKTa ucciefoBanvs. 3. PacueT JuHaMyUueCKUX CII6.BI'TY
K03 (OUIIMEHTOR U TTapaMeTPOB MepejaTOuHbIX (YHKIUN 00beKTa "BOEHMEX"
nccnenosanus. 3.1 [IpumeHsist MeTo/bl TEOPUK aBTOMaTUUeCKOIO um. [1. @.
yIIpaB/ieHus], pa3paboTaHHbIe B 1.2 MaTeMaTHUYecKie MOogeny (B BUze Ycrunosa, 2019
(JIekuus 3)
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cuctemsl JuddepeHIManbHBIX YPaBHEHNH) 10/DKHBI ObITh ITPe/ICTaBIeHb] B

A. C. IIlanbirux,

BHJle TiepefaTouHbIX QYHKLUH. [/ 3TOro BeIBOAATCS (HOpMYJIBI U B. A.
PacCUMTHIBAIOTCS JUHaMUUecKre K03 dULIMeHThI, C TOMOILIbIO KOTOphiX U | bopogaBkuH, B.
OCyI1leCTB/sIeTCs lepexof oT AudepeHIIMaNnbHBIX YPaBHEHUH K A. 3a3uMKo. .
riepeaTouHbIM GQyHKIMSM. 3.2 [InHaMuueckue Ko3hhHUIHeHTh U CuHre3
rapameTphl MepeIaTOYHbIX (PYHKLINN 06beKTa NUCC/Ie[0BaHHUS yhpaB/ieHus B
PacCUMTHIBAIOTCA /151 KOHKPETHOTO Urc/ia Maxa, COOTBeTCTBYIOILErO YUCTY cucTemax
Maxa B BbIOpaHHOM TOUKe Ha TPaeKTOpHH (I1.2) cTabunmM3anyu
6eCITUIOTHBIX
JieTaTe/bHbIX
arnraparoB:
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
YcrunHoBa, 2005
(Pa3gen 5)
Wroro no pasgeny 2 30
Pa3pen 3. UacToTHbIE MeTOABI aHA/IU3A HeJIMHENHBIX CHCTEM.
N3yueHue ripelyCMOTPeHHBIX MPOTPaMMON AUAAKTUYUE CKUX eUHUL] 10 A. C. Hlanbruy,
JIEKL[USIM U PeKOMeHAyeMoii iuTeparype. [104roToBKa K MpakTUUeCKOMY B. A. 18
3aaHM0 Ne 2 M KOHTPOJIbHOM paboTte Ne 2 bopopaskuH, B.
A. 3a3umKo. .
CuHres
ympaBJieHusi B
OTAITI 2 BeimonHenust KIT: AHanu3 KoHTypa ctabuiu3saruu (1o 3alaHuio cucreMax
pyKoBozuTes1). PacueT repexofHBIX MPOLIeCCOB KOHTYpa CTabu/In3anuy, crabunusaLn
OLleHKa IoKa3aTesieil KauecTBa. VcciesioBaHre XxapakTepHO TpaeKTOpUr BecrIoTHBIX
nBrokeHus JIA ¢ yuetoM yripasieHust. 4. AHaIM3 KOHTypa CTabHIn3aluu HETaTem’HH_X
(o 3aganuto pykoBoauTesisi). 4.1 OB0CHOBBIBaeTCS BEIOOp KOHTYpa ?jnl‘llj 6a %aFT%];
CTabWIM3alK, Kak Hanbosiee 3HAUMMOTO TIPU UCCJIe/IOBAaHUH JIBIDKeHUS JTA "B OEHMEX"
Ha 3a/IaHHOM y4acTKe TpaekTopuu. 4.2 BeIBOAATCS TiepeilaTouHble HYHKIUN
BbIOpPaHHOTO KOHTypa crabunu3anmy. Ha ocHoBaHnu MeTtoza D—pa3buenus, A
OCYILeCTBISIeTCS MOCTPOeHKe 00/1aCTH yCTOMUMBOCTH 1 BBIOOP U3 3TOU yerurosa, 2005
00/1aCcTH TiepeIaTOYHbIX YKCesT aBTONU/I0TA. I paHuIibl obnactu (PE%A}%T 5) 24
YCTOMUYUBOCTU ONPEEISIOTCS aHaIMTUUeCKH, UX TIOCTPOEHHE B MaKeTax EMEJ'IL.HHO‘B A
Maremarnyeckoro MoJeMpOBAHHS BO3MOXKHO JIMLLIb A1 POBePKH 0 3aXElpOB’ 0
NPaBUWIBHOCTY BbIUKC/IeHUN. 4.3 IIpon3BOAUTCS TOCTPOeHUe A. MHmHH; ’
siorapu)MuUeCcKUX aMITATYIHO-YaCTOTHOM U ()a30-4aCTOTHOM ) T
XapaKTepUCTHK Pa30MKHYTON CHCTEMBI AIByMSI CIIOCODaMH: MeTOAaMHU Teopus .
aHa/IUTUUECKOTO U MaTeMaTHyeCcKoro MojieiupoBanust. 4.4 [IpousBoguTcs ynp%BHEHHH‘
oripe/iesieHHe 3aracoB YCTOMUMBOCTH 110 aMIUTUTYZe U da3e Ha OCHOBaHUU ]g gE}]Isl\lzés),(
pe3y/ibTaToB MOCTpoeHHBIX rpadukos AUX n @UX u aHanMuTHUe CKUM i, I, @
METOROM YcruHoBa, 2019
(JIekumu NeNe 4
-6)
Wrtoro no pa3geny 3 42
Pa3pen 4. Metop ¢a30Boro npocTpaHCTBA.
N3yyenue npeyCcMOTpPEHHBIX MPOrpaMMON AUAaKTUUe CKUX eIMHUL] 10 B. IO.
JIeKL[USIM ¥ PeKOMeH1yeMoi yiteparype. [ToArotoBKa K 1abopaTopHOit EmernbsHoB, A. 18
pabote Ne 2 1 KOHTPOJILHOM paboTe Ne 3 FO. 3axapos, O.
OTAII 2 Bemonsenus KIT: AHanus KoHTypa ctabummsanu (ro 3agadmo | A. Mulimsa. . 14
PYKOBOAUTEIsT). PacueT mepexoHbIX MPOLIeCCOB KOHTYpa CTabW/IH3aIiuy, Teopus
OlleHKa IoKa3aresieil kKauecTBa. VccienoBaHue XapakTepHOU TpaeKTOpUU yIIpaB/I€HUsA:
IBIKeHus JIA ¢ ydeToM yrpaB/eHus. 5. PacueT nepexoHbIX MIPOLieCccoB CI6.BI'TY
KOHTypa cTabu/IM3aly, olleHKa TloKa3saTeseif Kauectsa. 5.1 Pacuet "BOEHMEX"
TepexoIHBIX TIPOLIECCOB TIPOU3BO/UTCS C YUeTOM BBIOPAHHBIX UHCesT um. [I. @.
aBTOMNM/IOTA TTyTeM peanu3alliy IPOrpaMMbl pacyeTa Ha si3bIKe Ycrunosa, 2019
MpOrpaMMUPOBAHUS WIH C IPUMEHeHVeM [IaKeToB MaTeMaThueCKOro (Jlekunu 7, 8, 9.)
MoJiesiupoBaHust. [lepexofiHble TIPoIeCChl HEOOXOMMO paCcCUUTATh /ISt A. C. llaseiruH,
TPeX BapMAaHTOB UKCeJl aBTOMW/IOTa U3 HaleHHO! 00/1acTH YCTOMUMBOCTH. B. A.
5.2 OljeHKa KauecTBa OCYIIeCTB/IsSeTCs 110 BCeM M3yueHHbIM KpuTepusM: 1o | bopojaekus, B.
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BpEMEHHbIM XapaKTePUCTUKaM, 10 KOPHSIM XapaKTepHUCTHUeCKOro A. 3a3umKo. .
TI0JIMHOMA, I10 YaCTOTHBIM XapakTepucTukaM. 6. Miccienosanue CuHre3
XapaKTepHOW TpaeKTOpUM ABIKeHUs JIA c yueTom ynpaBrieHus. 6.1 PacueT | ynpaBieHus B
XapaKTepHOU TpaeKTOpUM BEIOPaHHOTO rpoToTtumna JIA ¢ yuetom cucTemax
yTIpaBJ/ieHus IPOW3BOWTCS TPU HalZIeHHBIX Iepe/jaTOuHbIX YMCIax cTabuM3aLuu
aBronwsioTa. 6.2 MccreoBaHre TpaeKTOPUM ABVKEHUS 3aK/TFOUAeTCs B 0eCrMIOTHBIX
BbIOOpE ONTHMA/IbHBIX TTAPAMETPOB CUCTEMbI YTIPABIEHHUS /IS IOy YeHHUST JIeTaTe/IbHbIX
TpeOyeMbIX TIOKa3aTesieli yCTOMUMBOCTH U TOYHOCTH pa3pabaTbiBaeMoit anraparosB:
CUCTEMBI CII6.BTTY
"BOEHMEX"
uM. [1. ®.
YctuHoBa, 2005
(Pasgen 5.)
Wrtoro no pa3peny 4 32
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
TAY HE/IMHEVUHBIX CUCTEM JIETATEJIbHBIX 1 KOCMUYECKHX AIIIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/ILTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThyeckas pabora

e OTUYeT M0 MPaKTUUeCKOMY 3a/]aHHI0;
e KYPCOBO ITPOEKT;

e KOHTpOJ/IbHast paboTa;

* JK3aMeH.

Kputepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora ripoBoauTcs B ¢popme tecta B SMOC Moodle:

¢ IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

OT4eT N0 NpakKTU4YeCKOMY 3afiaHUI0

OtueTt o npakTrueckomy 3aganuto (I13) npescrapnsieTcs B eyaTHOM Bujie B (hopmare,
Mpe/[yCMOTPEeHHOM 11a6JIOHOM OTUeTa 10 TIPaKTUUeCKOMY 3a/JaHHI0.
3amuTa oT4yeTa MpoxoAuT B popMe [JOK/IaJa CTYeHTa 110 BbIOJHeHHOH paboTe ¥ OTBeTOB Ha BOTIPOCHI
TriperoziaBarerss.
ITpu ocopmieHnH OTYeTa IO IPAKTUYEeCKOMY 3a/laHHI0 TpeOyeTcst PYKOBOZCTBOBATHCS Cle/lyIOIINMU
PeKOMeHalAsMU:
I13 BBITIOMHSIIOTCS Ha McTax Oymaru dopmara A4.
Ha TuTynbHOM JICTe yKa3bIBaOTCSl Ha3BaHUe AVCLUIUIMHEL, Tema I13, dpamuius v MHULMAbI CTyeHTa U
TIperofiasare/isi, HOMep I'PyIilibl, HOMEP U BapUaHT 3a/JaHusl.
B Hauasie onucarenbHOM yacTy M3faraeTcs CofiepykaHue, IPUBOJSATCS CXeMa, MaTeMaThUuecKasi Mofieb,
WCXO[HbIe JaHHble /11 paCUeTHOrO BapUAHTa, METOZ, pellleHus.
Bce BbIunc/IeHUs IPOBOAATCS MOPOOHO, COMPOBOXKAAsICH HEOOXOAUMBIMHU TTOSICHEHUSIMH. Bce BbIUMCIeHNs
3aHOCSTCS B TaO/IMLIBI.
TabnyuHble aHHbIE B COOTBETCTBUU € TpeboBaHMsMH [13, rpesicTaBsAtoTCS B BU/e rPadyKoB, YCIOBHBIE
0003HaueHrs1 ¥ Pa3MePHOCTH OTKJ/Ia/[bIBaeMbIX 110 OCSIM BEJIMUMH YKa3bIBalOTCS B MPUHATHIX 110 [OCT
COKpALL[eHUSIX.
[Tpu BBHITIOTHEHWH PacyeToB C UCTI0/IB30BaHeM DBM Hy)XHO 00si3aTesibHO MPUBOJUTDL PacriedaTku (JIMCTHHT)
nporpamm. Pe3ysbTaThl MallIMHHOTO cyeTa 0(OPMJISIIOTCS B BU/le IIPUIOKEHUSI.
ITo kaxxpomy I13 cTymeHT [O/DKeH Npe/iCTaBUTh BEIBOZBI HA OCHOBAHWH BBIITOJIHEHHBIX PACYETOB.
CryzeHT 00513aH BBITIONHATE BCe [13 B CPOK M CaBaTh KX TPerofiaBaTe 0 COI/IacHO rpadvKy MepOnpHSTHIA
Me)KCeCCUOHHOI'O KOHTPOJIS.
OTuer He MOXKET OBITh TIPUHST U TOJJIEXKUT J0PaboTKe B Cydae:
* OTCYTCTBUSI HeOOXOIUMBIX pa3zesioB,
* OTCYTCTBUSI HeOOX0AUMOr0 rpadueckoro Mareprasna

KypcoBoii npoekT

I pomnycka K 3arure KypcoBoro npoekTa (KIT) B KOMUCCHIO HEOOXOMMO MpeICTaBUTh:
1. 3amosiHeHHbIH O6/1aHK 3a7aHusa Ha KIT.
2. PacueTHO-TIOSICHUTE/IbHYHO 3aIMCKY, 0(pOPM/IEHHYI0 B COOTBETCTBHU C TIOJIOXKEHHUEM O KYPCOBBIX MPOEKTax U
KyPCOBBIX paboTax, Mo/NMMCaHHYH0 PYKOBOAUTE/EM («I0MyCKAeTCS K 3allliTe») U MPernojiaBaTesiMu,
KypUpYHIIUMU BblnoyiHeHue KII.
(Mudopmanys 06 opopmiaennu KIT npezacrapnena va CAUTE BI'TY «BOEHMEX»: http://www.voenmeh.ru/
OGyuatoremycst » CrygeHty » HopmartueHble oKyMeHTHI: [To/10)keHe 110 cofiep>KaHuio, 0(pOPMIIEHUIO,
OpraHU3aL[¥ BBITTOJTHEHUS Y 3aLUThI KyPCOBBIX MTPOEKTOB M KYPCOBBIX pabor),
3. I'paduueckuie MaTepuasbl (TIpYU HaTMUKK).
4. TIpe3eHTanuto (C 3/leMeHTaMH BU3yaJTU3allin).
5. Pa3paboTaHHy0 MpOrpaMmy Mpe/iCTaBUTh Ha BHEIIIHEM HOCHUTEJIe /i IPOBEPKHU ee paboToCIoCOOHOCTH
(memoHcTparyst paboTOCIOCOOHOCTH COCTAB/IEHHOM MTPOrpPaMMBbI 00s13aTe/lbHa).

Kpurepuu onjenku 3ammrs! KIT:
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- OL|eHKa «OT/IMYHO» BBICTAB/ISETCST 00yUaroeMycsi, eCJ/IM OH peLnT BCe 33/]aui, 110CTaB/IeHHbIe TIepei HUM B
KII u oTBeTH/T Ha BCe BOMPOCHI KOMUCCHH, OpraHu30BaHHOMN Ha Kadezape my1s 3ammthl KI1, cBsizaHHBIE C
MaTepHasiaMH, U3/I0)KeHHBIMU B MOSICHUTe/IbHOU 3amucke K KIT.

- OLIEHKA «XOPOLLI0» BLICTAB/SIETCs 00yUaroIeMyCsl, eCJTH OH PeIIn/I BCe 3a/jaud, IOCTaB/IeHHbIe repesi HUM B
KII u otBeTrs1 Ha 50% BOIPOCOB KOMUCCHH, OPTaHU30BaHHOM Ha Kadeape s 3amuthl KI1, cBsi3aHHBIE C
Marepurasnamy, U3/10)KeHHbIMU B I1OSICHUTe/IbHOM 3anucke K KIT.

- OL|eHKA «Y/I0B/IETBOPUTETHHO» BHICTABIISIETCSl 00yJaroI|eMycsi, €C/TH OH Pelns BCe 3a/lau, T0CTaB/IeHHbIe
niepes; HuM B KII, u otBeTrn MeHee, yeM Ha 50% BOIIPOCOB KOMUCCHU, OPTraHU30BaHHOM Ha Kadezpe st
3aiuThl KI1, cBsi3aHHBIE C MaTepUasaMH, U3/I0’KeHHBIMU B MOSCHUTe/IbHOM 3anucke K KIT.

- OLIEHKA «He 3all[UTH/I» BBICTAB/sIeTCS 00yJaroIeMycs, eC/Id OH He PeLlusl BCe 3a/lauu, TI0CTaB/IeHHbIe TIepe]
HuM B KII i permn Bce 3a7iauu ocrasiieHHsle riepes HUM B KII, HO He MO)XKeT [jaTh OTBETHI HU Ha OZJUH
BOIPOC KOMUACCHM.

ITepeuens Tem KypCOBBIX IPOEKTOB IpeZcTas/ied B Y MK auciunivael

KonTponbHas pabora

YcrenrHoe HarnMcaHWe KOHTPOJIbHON paboThl TIO/Ipa3yMeBaeT MpaBUIbHOE PellleHure XOTS Obl OfHOH
3a/jauul.
TurnoBbIe 33/iauu /i BBITIOJTHEHWST KOHTPOILHOW paboThl TipuBeieHbl B YMK M0 JUCIUTTHHE

JK3aMeH

ITpomeskyTOUuHast aTTecTalys 10 JUCLIUTIIMHE TIPOBOAUTCS B JopMe ¢/lauy 3K3aMeHa.
Kpurepuu onjeHUBaHUS:
- OLIeHKa «OT/IMYHO» BBICTAB/ISIETCS 00yUaroIieMyCsi, eC/TU OH MPAaBU/IBHO PEIN 3a/auy, TIof00HYI0 3a1auam
13 BBITIOJTHEHHBIX KOHTPOJIBHBIX PaboT M MOTHOCTHIO OTBETHIT Ha 4 BOMpoca 9K3aMeHal[MoOHHOTo OueTa.
- OLIEHKA «XOPOLL0» BLICTaB/ISIETCs 00yUaroILeMyCsl, eC/TH OH MPAaBUW/ILHO PeILu 3a/iauy, MoJo0Hy0 3ajadam u3
BBITIOJTHEHHBIX KOHTPOJILHBIX Pa0OT, MOTHOCTHIO OTBETHII Ha 3 BOTIPOCA FK3aMeHal[MOHHOTO OueTa.
- OLIEHKA «HEY/[0B/IETBOPUTEILHO» BLICTAB/ISETCS 00yUarOLeMyCsl, eC/TH OH HelpPaBU/IbHO PEeInT 3afady 1
OTBETWJI TOJILKO Ha 1 BOTIPOC 9K3aMeHAI[MOHHOTO OWIeTa WK He PEIvI 3ajilauy U OTBETH/T Ha TOJTBKO Ha 2
BOIMPOCa 9K3aMeHaI[MOHHOTO OueTa.
- BO BCeX JIPYTUX C/iyvasix 00ydaroieMycsi BBICTAB/ISIETCsI OLleHKa «YZOB/IETBOPUTEIEHOY.
7151 To/yyeHuyst OLIeHKHU « Y 0B/IETBOPUTEIHLHO», TPH MOTHOM BBINOIHEHNH Tpadrika opM KOHTPOJIS 0CBOEHUSI
JUCLIMTTMHBIL, TIO BBIOOPY 00yUaroIerocs, BO3MOKHO HarucaHue TeCTOBOTO 3a/jaHus 110 JUCLIUTUTHHE.
OrleHKa «y/I0B/IETBOPUTEILHO» TIPOCTABISETCS MPY MPABUIBHOM OTBeTe XOTs1 ObI Ha 3 Borpoca TecToBOTO
3a/laHus U3 5.
TecroBble 3afaHus 10 AUCLUIUIMHE npueseHsl B Y MK no gucuurivze.
OK3aMeHaIrMoHHbIe OUIeThl IpuBeZieHbl B Y MK 1o AUCIUITHHE,
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HauMeHoBaHue pa3jesioB
M MMAAKTHYECKHX e/JMHHLY

BCET'O

AyauTopHbBIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATHUA

CamocrosTe/IbHasA
pabora cTyaeHTOB

dopmupyemast
KoMmeTeHIusA, %

OIIK-1

I[ICK-5

IICK-6

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Pazpgen 1. DineMeHTBI
COBpPeMEHHOH Teopuu
yIpaB/ieHus.

33

25

KonTpossHas
pabora,
Kypcogoii
TIPOEKT,
Oruer 1o
MIPaKTUYEeCKOMY
3a/laHUIo

Pa3gen 2. AHanus
NpoLeccoB B He/IMHEHHBIX
cucreMax.

43

13 8 5

30

30

30

30

Kypcogoii
MPOEKT,
OTueT 1o
MpaKTHU4eCKOMY
3a/laHUIO0

Pazpnen 3. YacToTHbIE
MeTOABI aHa/IH3a
He/JIMHEeMHBIX CUCTEM.

59

17 | 12 5

42

30

30

30

KonTpossHas
pabora,
Kypcogoii
TIPOEKT,
Oruer 1o
MIPaKTUYEeCKOMY
3a/laHUIo

Pazpen 4. Metop azoBoro
NMpOCTPaHCTBa.

45

13 8 5

32

30

30

30

KourtponbHas
pabora,
Ortuet 1o
MPaKTU4eCKOMY
3alaHUI0

Bcero 3a 7 cemectp

180

51 | 34 17

129

100

100

100

Bcero nmo gucuunInHe

180

51 | 34 17

129

100

100

100
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Kputepuu oneHuBaHus

OIIK-1
Bonpocbl omkpbimoz2o muna:
Nel Harnmivre nponyliijeHHOe C/10BO:
CucremMa Ha3bIBaeTCs , WK BIIOJIHE JOCTWKUMOM, eC/ii y Hee Ka)k[j0e COCTOsSIHHE
JOCTYDKHMO 13 J1F060ro Jpyroro.
Ne 2 Haruivre rponyiijeHHOe C/I0BOCOYeTaHue:

'Z[IIH JIMHEHHBIX CUCTEM IOHSATHE CHUILHOCBSI3aHHOCTH nepexoguT B MOHATHE

Ne 3 Hamuvivre nponyieHHOe C/I0BOCOYETaHKe

OpuH 13 HaubosIee IIMPOKO PaclpoCTPaHEHHBIX METO/I0B UCC/IeI0BAaHUS HEeTMHEHHBIX
CUCTEM — METO[]

Ne 4 [JaHa cucteMa ypaBHeHUI B BEKTOPHO-MaTPUUHOW dopme:

dxX
dt

AX
3mecb X — BEKTOD
Ne 5 Hanwimite nponylirieHHbIe C/I0BA C Ma/IeHBKOH OYKBBI Uepe3 3arsTyo:

Ecmmu yC/10BuUA o1ipeaeieHus YCTOP’IIJHBOCTH I10 JIHHyHOBy BBITIO/THAKOTCA U

limx{r)=0

=)

, TO COOTBETCTBYHOIIlee [IBIDKeHHe
x{)=0
Has3bIBaeTCs YCTOWUYUBBIM.
Ne 6 3anuiuTe orpe/iesieHre TIOTHOCTBIO HaOJII0[aeMOM CHCTEMBI.
Ne 7 [Mepeunciute 0cOOEHHOCTH TIPOLIECCOB B HETMHEMHBIX CUCTEMaAX.
Ne 8 3anuiInTe TeOpeMBI, OTpefesisiolIue CyTh epBoro Metoza JIsmnyHoBa aHanusa
YCTOMUMBOCTH HEJIMHENHBIX CUCTEM.
Ne 9 Uro Takoe ¢a30Boe NPOCTPAHCTBO?
Ne 10 B uem 3ak/rouaeTcst CMbIC/I IIOHATUS YIIPAB/IEMOCTH?
Bonpocbl 3aKkpbimo2o muna:
Ne 1 CMBIC/T TIOHATHS YTIPAB/ISEMOCTH COCTOUT. .. (BbiOpaTh BepHbIE YTBEPKIEHUS)

1. B BO3MOXXHOCTH TIPUBECTH CUCTEMY B JIF0O0e TpeOyeMoe COCTOsTHUEe
2. B BO3MOXKHOCTH TIPUBECTU CUCTEMY B OZIHO KOHKPETHOE COCTOSIHHE

3. B BO3MOKHOCTH OTIpeJie/IUTh COCTOSTHUE CUCTEMBI TI0 pe3y/ibTaTaM U3MepeHHst
BBIXOZHBIX CUTHAJIOB

4. B BO3MOXXHOCTHU OTIPe/Ie/IUTh COCTOSTHHE CUCTEMBI 110 pe3y/ibTaTaM U3MepeHus
BXO/JHBbIX CUTHAJIOB

Ne 2 CROMCTBO YITpaB/isieMOCTH CBSI3aHO C BBIXOJHBIMU CUTHaIaMU U, CJIefloBaTe/IbHO,
3aBUCHUT OT Marpulibl C.

1. BepHo

2. HeBepHo
Ne 3 Kputepuii HabmronaemocTH: (BoiOpaTh BepHbIH BApHAHT OTBETA.)

1. Marpuija Hab/H0IaeMOCTH BBIPOXK/IeHa

21



Ne 5

Ne 6

Ne 7

2. Marpuiia Hab/TI0ZlaéMOCTH He BBIPOXKJEeHa

C
CA

BribepuTe BepHOe ompe/iesieHHe TI0JTHOTO HabmoaTeis:

1.TTonHbIM Hab/MIOATEITL OLIEHWBAET N TIePEMEHHBIX COCTOSIHUS 00beKTa yrpaB/ieHus Ha
OCHOBe M3MepeHUst BXO/JHBIX U BbIXOJHBIX CUTHAJIOB CUCTEMBI.

2. TTonHbIM HabmogaTenb OLeHWBaeT N-1 iepeMeHHBIX COCTOSTHUSI 00beKTa yrpaBieHust
Ha OCHOBe M3MepeHHs BXO/IHbIX U BBIXO/IHbIX CUTHA/IOB CUCTEMBI.

3. TTonHbI HabsOaTeNb OL|eHKBaeT N TlepeMeHHbIX COCTOSIHUS 0ObeKTa yrpaB/ieHrs Ha
OCHOBe U3MepeHUsI BXOJHBIX U BBIXOJHBIX CUTHAJIOB CUCTEMBI U JOTIOTHUTEIBHO
OlieHVBaeT IlepeMeHHble COCTOSIHUSI BHellHel cpefibl.

4. TTonHbIY HabMOATE/h OLEHUBAET YaCTb TIePeMeHHbIX COCTOSIHUSI 00beKTa 1 BHeIIHel
Cpefpl.
BribepuTe BepHOe ompejiesieHue:

1. HenvHeliHOM Ha3bIBAIOT CUCTEMY, COZIeprKallyIo X0Tsi OBl OJHO 3BEHO, /ISl KOTOPOTO
yZIaeTcsi IOy YHTh WA MOXKHO HICTI0/Ib30BaTh MaTeMaTHueckoe OmnucaHye B popme
JIMHENHOTO anrebpanyeckoro uin AuddepeHLransHOTO0 ypaBHEHHS.

2. HenvHeliHOM Ha3bIBAIOT CUCTEMY, COJIEPIKAIIYH0 XOTs ObI OIHO 3BEHO, [Ijii KOTOPOTO
He y/ZlaeTcs TIOJIYUUTb WU HeJlb3sl UCTIONMb30BaTh MaTeMaThyeCcKoe OIMcaHue B popme
HeJIMHEeWHOro aarebpanueckoro wiv JudQepeHIMaIbHOr0 YpaBHeHMUS.

3. HesmHeliHO# Ha3bIBAIOT CUCTEMY, COZ€PIKAIIyI0 XOTs ObI iBa 3BeHa, [jjIsl KOTOPBIX He
YAAeTCs OMYyYUTh WIN Hefb3sl UCII0/Ib30BaTh MaTeMaTHyuecKoe onvcaHue B popme
JIMHENHOTOo anrebpanyeckoro uin A depeHIransHOTO0 ypaBHEHHS.

4. HenuHeltHO Ha3bIBalOT CHUCTEMY, COZIEpIKaLIYI0 XOTs ObI OZJHO 3B€HO, //Isi KOTOPOTO
He y/iaeTcsl TOy4XTh WY Heslb3s1 MCII0/Ib30BaTh MaTeMaThyecKoe ornucaHue B hopme
JIMHeHHOro anrebparueckoro Wiv AvddepeHIasTb-HOT0 YpaBHEHHSI.

TapMoHMuecKast IMHeapHu3aLysi HeJIMHeHOTo 3BeHa camoro 110 cebe, T. e. 6e3 yuera
npeoOpa30BaHMsI CUTHA/IA TMHEHHOM YacThI0 CUCTeMbI, HEBO3MOKHA.

1. Bepno

2. HeBepHo
ITpu uncTo MHUMBIX KOPHSIX Al,2 = + jf3 mosyuaem 0coOyro TOUKY...

1. BEIDOXK/IEHHBI YCTOWUMBBIN y3e/1
2. ycToiuMBbIi (PoKyC

3. L|eHTp
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IICK-5

Ne 9

Ne 10

Ne 1

Ne 2

Ne 6
Ne 7

4. cenyio
CucreMsl C TilepeMeHHOMN CTPYKTYPOH — 3T0. ..

1. crielMabHBIA K/1acC HeJIMHeHHBIX CUCTeM, B KOTOPBIX ITPOMCXOIUT MepeK/itoueHre
PEryJyisiTOPOB T0 CUrHasiaM 0/10Ka W3MeHeHUs! CTPYKTYPbI B 3aBUCMMOCTH OT 3HaueHUH
TiepeMeHHBIX COCTOSIHUS 00BeKTa.

2. cneuHaanmﬁ KJ1aCC JIMHEeMHBIX CHUCTEeM, B KOTOPBIX IMPOUCXOAUT II€PEK/IF0UeHre
PEeryadaTopoOB 10 CMI'Ha/laM 6/10Ka M3MeHeHHs CTPYKTYPBI B 3aBUCUMOCTHU OT 3HauYeHuH
repeMeHHBIX COCTOAHHWSA obOBexTa.

3. crielianbHbBIA K/1acC HeJIMHEMHBIX CUCTEM.
4. HeT NpaBUJILHOTO OTBeTA

5. BCe OTBeThl BEpHbIE
Ecnmu cucrema

X =AX +Bu

TIOJTHOCTBIO YTIpaB/IsieMa, TO CyIIieCTByeT eJMHCTBeHHbIN BeKTOp 00paTHOM cBsi3u K,
obecreurBaroIUiA TIOTyueHHe 3a/]JaHHBIX 3HAUEeHUH KOpPHEeH XapaKTepUCTHUECKOTO
MOJIMHOMA 3aMKHYTO# cucteMbl D(s).

1. Bepno

2. HeBepHo
CucteMsbl C XapaKTepUCTUUe CKUMU MOJIMHOMaMU baTtTepBopTa HeyCTONUMBHIL.

1. Bepno

2. HeBepHo

Bonpocbl omkpblimoz20 muna:
[JaHna cucrema:

X =AX+BU,
Y=Cx,

C B 3TO}i cCTeMe — 3TO MaTpuULia
HamnumyTe nportyiieHHOe C/IOBOCOUETaHHe:

COBOKYITHOCTb (pa30BbIX TPaeKTOPUM, TIOMYUeHHBIX [/l Pa3/IMYHbIX Haya/lbHbIX
YCJIOBUM, Ha3bIBAIOT CUCTEMBI.

[JaHo ypaBHeHUe 3aMKHYTOM CUCTEMBI:
X =AY -BKX=A_X
rae

A, =A-BK

]

(3aKOHUYHMTE OTIpe/ie/ieHHe. )
HarumiiTe niportyiijeHHOe C/I0BO:

Crpenkoii Ha (pa30BoIi TPaeKTOPUHU MOKAa3bIBAOT HallpaB/ieHHe BpeMeHHU.
Hammmimite miponyIrieHHOe C/IOBOCOUeTaHUe:

— 3TO0 peXXxuM paboThl peneliHOM CUCTeMBI, XapaKTepU3YIOIIUHCS Kome0aTeTbHbIM
JBIDKeHHEeM 1300paykarollieil TOUKH BAO/Ib JIMHWU MepeK/TFoUeH sl

Hanwimre orpeienieHue MOJHOCTBIO YTIPaB/sieMON CUCTEMBI.

INepeuricnvte npaBuIa, KOTOPEIM MOAUMHSIOTCS (pa30Bble TPaeKTOPHUM.
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Ne 8
Ne 9

Ne 2

Ne 3

Ne 4

Ne 5

HaruimTe ornpeziesieHHe abCOMIOTHON YCTOMUMBOCTH JIJIS1 HETUHEHHBIX CHCTEM.

Kax Ha3biBaeTcst 0cobast TOUKa, eC/Ti KOPHUA XapaKTepUCTHUeCKOTO TIOMHOMA -
KOMII/IEKCHBIE C OTPULATe/IbHOU [1eCTBUTENIBHOM YacCThIO.

Kak HasbIBaeTcst 0cobast TOUKa, eC/Ii KOPHU XapaKTepUCTUUECKOTO MOIMHOMA -
KOMIIJIEKCHBIE C T0/I0KUTeTLHOM IeMCTBHUTeTbHOM YacThiO.

Bonpocbl 3akpbimo2o muna:
CMBIC/ TIOHATHST HAOTIOIAeMOCTH COCTOUT. .. (BBIOpaTh BepHOe yTBepK/IeHHE.)

1. B BO3MOXXHOCTH TIPUBECTH CUCTeMY B Jitob0e TpeOyeMoe COCTOsIHUE
2. B BO3MO>KHOCTH TIPUBECTU CUCTEMY B OZIHO KOHKPETHOE COCTOSIHHE

3. B Bo3MOXKHOCTHU Orpeae/MTb COCTOAHKWE CUCTEMEI I10 pe3y/ibTaTaM M3MeDEeHUs
BBIXOJHBIX CMI'HA/IOB

4. B BO3MO)XXHOCTH Orpeae/TuTb COCTOAHKWE CUCTEMEI 10 pe3y/ibTaTaM U3MeDEeHUs
BXOAHBIX CUI'HAJ/IOB

MogansHoe ynipaBnieHue — 3T0. .. (BbiOpaTh BepHBIi BapyaHT OTBeTa.)

1. MopaneHBIM Ha3bIBAlOT yIIpaB/ieHe Ha OCHOBe 0OPATHBIX CBsi3el 110 TiepeMeHHbIM
COCTOSTHUSI CUCTEMBI, TIpHUeM K03 HLIMeHThI 3aKOHA YTIPaB/IeHHs OTpefesisiioTCs Ha
0CHOBe TpeOyeMbIX 3Ha4eHUH KOAPPULIMEHTOB XapaKTepUCTUUECKOTO TIOMMHOMA
3aMKHYTOM CHCTEMBI.

2. MopanbHbIM Ha3bIBAIOT YTIPAB/IEHNE Ha OCHOBE 0OPATHBIX CBsA3el Mo

riepeMeHHBIM COCTOSTHUSI CUCTeMBI, TIpudeM K03 (HUI[HeHThI 3aK0HA yTIpaB/ieHUs!
OTIPe/Ie/ITIFOTCS] Ha OCHOBE TpebyeMbIX 3HaUeHHH KO3 dUIMEHTOR XapaKTePUCTUYECKOTO
TTOJTMHOMA Pa30MKHYTOUW CUCTEMBI.

3. MopanbHBIM Ha3bIBAIOT yTIpaB/ieHre Ha OCHOBEe 00paTHBIX CBs3el Mo

rnepeMeHHbIM COCTOAHHA CUCTEMBI.

4. Het nipaBu/ILHOIO OTBeTa
BribepuTe npaBUIbHOE OTIpeiesieHue.

Ha611}0,anenb TMOHM)XeHHOT'0 IMopsAJKa.....

1. Ha6]’IIO,ELaTEII]: TMOHM>KEHHOT'O TI0PsAAKa OL€EHWBAET N TepeMEeHHbIX COCTOAHUA obbexTa
YIipaB/I€EHHS Ha OCHOBE MU3MePpEeHUA BXOAHBIX U BBIXOAHBIX CUTHA/IOB CUCTEMBI.

2. HabsrozaTenb TIOH>KEHHOTO TIOPsiZIKa OLleHUBAaeT TOJILKO IepeMeHHbIe COCTOSTHHUS
BHeEIIHEeH CpeJibl.

3.HabsrozaTe b IOHM)KEHHOTO TIOPSIJKA OLIEHWBAET YaCTh TIePeMEHHBIX COCTOSHUS
00BbEeKTa 1 BHEIIHEH Cpefibl.

4. Het ipaBWILHOTO OTBeTa
Bribepute BepHOe orpeenieHue:

1. Craruueckasi MOZie/lb 3BeHa YUMTHIBAeT pa3BUTHE 1POLiecca BO BpEMEHH.
2. Cratuueckasi Mo/ie/lb 3B€Ha He YUUThIBaeT Pa3BUTHe Ipoliecca BO BpeMeHU

3. Cratuyeckas MoJie/ib 3BeHa YUHUThIBaeT TOJbKO pa3BUTHeE BHELIHUX MPOLIeCCOB BO
BpeMeHHU.

4. Craruueckast MoZe/lb 3BeHa yUMThIBaeT Pa3BUTHE MPoLiecca B JMCKPeTHbIE MOMEHTHI
BpeMeHH.
BribepuTe BepHOe ompesiesieHue:

ABTOKOJIOaHUAL. ..
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Ne 6

1. ABTokosiebaHUs1 — COOCTBEHHbBIE He3aTyXarollie KojeOaHus, TapaMeTphbl KOTOPhIX

OTIpe/ie/IsIFOTCSl BHYTPEHHUMU CBOMCTBAMU CHCTEMBI.

2. ABTOKO/Ie0aHMs1 — COOCTBEHHbIE He3aTyXarollye KoebaHus1, IapaMeTpbl KOTOPLIX He

3aBUCAT OT CBOMCTB CHCTEMBI.

3. ABTOKO/Ie0aHusT — COOCTBEHHBIE 3aTyXarolye KosebaHsl, TapaMeTpbl KOTOPBIX
OTIpe/le/IsIFOTCS. BHEIIIHUMU CBOMCTBAMU CUCTEMBI.

4. HeT npaBU/IbHOTO OTBeTa

BribepuTe rogorpadsl abCOMOTHO YCTOWYMBBIX CUCTEM.
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W, 0
A=
0 2,

A. Marpuua Kopgana

B. Marpuua ®pobennyca
Ne 8 ITpy KOMIIIEKCHO-COTIPSDKEHHBIX KOPHSIX C TI0JIOKHUTE/TLHOM BeIlle CTBEHHOMH YacThIo A
1,2 = a £ jB(a > 0) mosmyyaem 0coOyrO TOUKY. ..

1. ycTotiumuBsIii hoKyc
2. HeyCTOMUMBBIN (OKYC
3. LleHTp

4. cenyio
Ne 9 st crcteM Co CKaJISIpHBIM yTpaB/ieHreM CBONCTBA YIIpaB/sieMOCTH 1
HOpPMa/IM3yeMOCTH COBITa/IalOT.

1. BepHo

2. HeBepHo
Ne 10 CucTeMbl ¢ OMHOMHATBHBIMUA XapaKTePUCTUUECKUMHU TIOTMHOMAMH HEYCTONUUBHI.

1.BepHo

2. HesepHo
IICK-6
Bonpocbl omkpbimoz2o muna:
Ne 1 Hana cucrema:

X =AX+BU.
Y=0x,

X B 3TOl CcUCTeMe — 3TO BEKTOD

Ne 2 Hanuivre nponyiijeHHOe C/I0BO:
Crcrema HasbIBaeTCs , €CJIM YIIPaB/IgeMOCTb UMeeT MeCTO 110 KaKJ o1
KOMIIOHEHTe BeKTOpa yIIpaBJ/IeHusl.

Ne 3 3anuiuTe MpoIyIeHHOe CJI0BOCOYeTaHUe:
Ecmu

limxr)=0

TOCJIe JIIOOBIX Haua/JbHbIX OTK/IOHEHUH, T. €. He3aBUCHMO OT BBITTOJTHEHUS YC/IOBUM
YCTOMUMBOCTH TI0 JIATIyHOBY, TO CHCTeMa WM TPOLiecC B CUCTeMe Ha3bIBarOTCS

Ne 4 3anuiuTe MPOMYIeHHbIE CJI0BA C Ma/leHbKOW OYKBBI Uepe3 3arisiTyro:

MopanbHBIM Ha3bIBAIOT yTIPaB/I€HUE HAa OCHOBE CBsi3el 110 IIepeMeHHBIM
COCTOSIHUSI CUCTEMBI, IPHUEM KO3(hUIIMEeHThI 3aKOHA YITPAaB/IeHUs OTIPe/IeIAIOTCS Ha
OCHOBe TpeOyeMbIX 3HaueHUH KO3(QQUIIMEHTOB XapaKTePUCTHUECKOTO TIO/TMHOMA

CUCTEMBI.

Ne 5 3anuiuTe MpPOMyIileHHOe C/I0BO:
Cucrema ycToiiuMBa «B MajiOM», €CJIM OHa YCTOHYKBa TOJILKO MPU HayaJ/lbHbIX
OTKJIOHEHUSIX.

Ne 6 3anuiuuTe K/1acCU(pUKaLMI0 CUCTEM CO CTaTUueCKUMU HeJTMHEHHOCTSMU.

Ne 7 [Mepeuncinte BUABI 0COOBIX TOUEK J|jIs1 AeHCTBUTE/TBHBIX KOPHel XapaKTepUCTHUeCKOTO
MOJMHOMA

Ne 8 CdopmynupyiiTe ornpesiesieHle YCTOHUMBOCTH CUCTEMBI 110 JISITyHOBY.

Ne 9 CdopmynupyiiTe 4aCTOTHBIN KpUTEpUL aOCOMIOTHOM YCTOHUUBOCTH CUCTEMBI JIIsT
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Ne 10

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

HeJTMHeNHBIX XapaKTepUCTHK, Haxoasimxcs B cekrope [0; km].

CdhopmynupyiiTe 4aCTOTHBIN KpUTEPUL aOCOMIOTHOM yCTOHUUBOCTH CUCTEMBI [IIsT
HeJTMHeWHBIX XapaKTepUCTUK, Haxopsmxcs B cekrope [kO; km].

Bonpocbl 3akpbimoeo muna:

CBoiiCcTBO HAaOFOIAEMOCTH 17151 IMHEHHBIX CHCTEM He CBsi3aHO C yripaBieHueM U U,
crefioBaTeIbHO, He 3aBHUCUT OT BeKTopa B.

1. BepHo

2. HesepHo
BribepuTe BepHOe ompesiesieHue:

1. PaCU_[I/IPEHHMﬁ Ha6JII-O,[[EITEJ'[B OLIeHMBaeT n repeMeHHbIX COCTOAHUA obnekra
YIipaBJ/IeHHs Ha OCHOBE M3MepeHUA BXOAHBIX W BbIXOAHbIX CUI'HA/IOB CHUCTEMBI.

2. [onHbIi Hab/FOAATE b OTIONHUTE/TBHO OLIEHHMBAET MepeMeHHbIe COCTOSIHUSI BHELITHeH
cpeapl

3. PacimpeHHbId HabmoaTe b AOTIOTHATEILHO OLleHUBaeT riepeMeHHbIe COCTOSTHHUS
BHeIIIHel cpefibl

4. HeT nipaBU/IbHOTO OTBeTa
BribepuTe BepHOe ompejiesieHue:

1. [luHaMrYecKrie MOJie/iv 3BeHbEeB YUUTHIBaIOT pa3BUTHeE MPOLIeCCOB BO BpeMeHU
2. [IlnHaMHuuecKre MOZie/id 3BeHbeB He YUUTHIBAlOT Pa3BUTHE MIPOLIeCCOB BO BpeMeHU

3. [luHamMHueCcKrie MOZIe/I 3BeHbeB YUUTHIBAIOT Pa3BUTHE TIPOLIECCOB TOJIBLKO B
IMCKPeTHbIe MOMEHThI BpeMeH!

4. Het nipaBU/ILHOTO OTBeTa

B03MOXHOCTE BO3HUKHOBEHUsI aBTOKO/IebaHli B KOHKPETHOW CUCTEMe MOXKET 3aBHCETh
... (BoibpaTh BepHBbIe BApDUAHTHI OTBETA.)

1. OT BUZIa U TTapaMeTpPOB HeJIMHeIHOCTel

2. OT HaYaJbHBIX yCIOBUN

3. CTPYKTYpHI JIMHEIHON YacTu

4. OT 3HaueHu OTAe/IbHBIX NTapaMeTPOB JUHAMUYECKHUX 3BEHbEB CUCTEMBI
5. OT 3HaueHHH BBIXOJHOTO BeKTOpa

6. OT KO/IMYeCTBa 3BEHLEB B CHCTEMe
[t yCTOMUMBOCTY Npe/ie/IbHOTO LMK/Ia TpebyeTcs. ..

1. uto6nI roporpad GyHKIMY -1/WH(a) B OKPECTHOCTU TOUKH repeceuerus ¢ ADX
JIMHEMHOW YacTy yAassiyicsl OT Hauasia KOOPAWHAT MPU YBeJWYeHUU CBOero apryMeHTa a

2. utobbI rogorpad dbyHKIMY -1/WH(a) B OKPECTHOCTH TOUKHM repeceuenus ¢ ADX
HeJIMHeHOHN YacTH yAasisiyics OT Hadyajia KOOP/IUHAT MPY YMEHBIIIEHUUA CBOETO
aprymeHTa a

3. uto6bI rogorpad dhyHKLMY -1/WH(a) B OKPECTHOCTH TOUKHM Tepeceuenus ¢ ADX
JIMHEHHOM YacTH TPUOIKA/Cs K Hayany KOOPAWHAT TPY yBeJTMUeHHH CBOETO
aprymeHTa a

4. yToObI roporpad GyHkMY -1/WH(a) B OKpeCTHOCTH TOUKH rnepeceuerust ¢ AOX
JIMHEHHOM YacTH TIPUOMKA/Cs K Hayaay KOOPAMHAT TIPH YMEHbBIIIEHHH CBOEro
aprymeHTa a

ITpu BerecTBeHHBIX A1=A2 < 0 mo/syuyaemM 0COOYIO TOUKY...

1. cenno
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Ne 7

Ne 8

Ne 9

Ne 10

2. yCTOMYUBBIN y3en
3. BBIPOXK/IeHHBII YCTONUMBBIN y3es

4. BBIPOXK/IEHHBIM HEyCTOMUMBBIN y3es
MopanbHBIi PerysTop peaan3yeT OTpULiaTebHble 00paTHbIe CBSI3U 110 TIepeMeHHbBIM
COCTOSIHUS, T. . pea/lu3yeT 3aKOH yIIpaB/leHUs BU/a:

1.

1 =-KX
2. u=KX
3.u=-X

4. HeT NpaBUJILHOTO OTBETA
3apaua HabHOIAeMOCTH COCTOUT B...

1. cuHTe3€e aJIr0OpUTMa, O6ECHqu/IBa}OH_[€FO Oll€eHMBaHKE N3MepsAeMbIX ITepeMeHHbIX
COCTOSIHUS 0OBEeKTa y1ipaB/i€HUA U BHeIIIHeHN Cpeabl.

2. CUHTe3e a/JiropuT™Ma, 00eCIeurBaOIIero OlleHHBaHKe HEM3MEPSIEMbIX TTepeMeHHbBIX
COCTOSTHUS 00BEKTA YIIPAB/IEHUS U BHEIITHEH Cpeibl.

3. cuHTe3e afropuT™Ma, 00eCTIeurBaroIIero OljeHBaHUe U3MePSIeMBIX TlepeMeHHbBIX
COCTOSTHUS 00BEKTA YIIpaB/IeHUS

4. cuHTe3e aNropyuTMa, 00eCreurBaroIIero OLeHNBaHHe Hern3MepsieMbIX TlepeMeHHbIX
BHeIITHel cpefibl.
3BeHO, Npe/icTaB/leHHOe Ha PUCYHKe, 3TO... (BrIOpaTs BepHbI BADHAHT OTBETA.)

i )F C, r>b
- JE’ —!_ % y=40, -becx<d

ad -, r<=h

1. c onepexeHnEM
2. C OIHUM BXOZIOM
3. 3BEHO C TUCTepe3nucoM

4. TPexIIO3ULIMOHHOE peJie
3azaua Hab/FOAEMOCTH COCTOUT B...

1. cuHTe3e aJ/Ir0OpUTMa, OGECHEI—H/IBB}OH_IEFO OLIEHHMBaHKWE U3MePAEMbBIX MMePEeMEHHbIX
COCTOSIHUS 00LeKTa yripaB/ieHUsS U BHeIIIHeHN Cpeabl.

2. ChHTe3e aJIr0OpUTMa, O6ECHqu/IBa}OH_IEFO OLleHMBaHME Hen3MepseMbIX IepeMeHHBIX
COCTOsIHUS 0OBEeKTa y1ipaB/i€HUA U BHeIIIHeH Cpeabl.

3. cUHTe3e a/lropuT™Ma, 00eCTIeUurBaOIIEro Ol[eHNBAaHUE U3MEPSEMBIX TlepeMeHHbBIX
COCTOSTHUS 00BEKTa YIpaBIeHUSI

4. cuHTe3e anropyuTMa, 00eCreyrBaroIIero OLleHNBaHUe Hen3MepsieMbIX TlepeMeHHbIX
BHeIIIHel cpefbl.

3arnucarh KOJIM4eCTBO BEPHBIX OTBETOB.
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