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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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A1 PAKETOCTPOEHUE
bopopaBkuH BsiuecnaB AsieKcaHpOBUY, [1I.T.H., OLIEHT, 3aBeAyIOLIUH

Kadeapoit

Kadenpa A1 PAKETOCTPOEHUE
3bikoB Cepreii AjieKCaH[pOBUY, CTAPIIHIM MTPeTofiaBaTe/ib

IIporpamma paccMoTpeHa
Ha 3aceZlaHn Kadepel-pa3paboTumnka
paboueii nporpammel Al PAKETOCTPOEHUE

3aBegytoimii kKadeapoii bopogaskun B.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laHNU BBITYCKaroIei Kade bl

A1 PAKETOCTPOEHUME

3aBenyromuii Kadenpoii bopogaBkun B.A., 1.T.H., ipod.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OLIEHKA COCTOAHUMA U ITAPAMETPOB JIETATEJ/IBHBIX ATIITAPATOB

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:

OITK-6 — criocoOHOCTh OCYIIECTBAATh KpUTUUECKUH aHa/Iu3 HayuHbBIX JOCTWKeHU B 00/1aCTH aBUAlMOHHOM
1 PaKeTHO-KOCMUYEeCKOU TeXHUKU

IMCK-16 — crmocobHOCTh OIjeHHBaTh BOMPOCHI 3(HEKTUBHOCTH, HA/IEXKHOCTH U 6e30MacHOCTH B TpoIjecce
skcrtyarauu PKT

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-6

3HAHUA:

METO/Ibl U aJTOPUTMbI OIeHKU U 00paboTKM WH(OpMaIK, WAeHTU(PUKAIMA [apaMeTpoB OOBEKTOB
PaKeTHO-KOCMHUYECKO TeXHHKH;

YMeHus:

Co3[aBaTb W aHA/IM3MPOBATh MareMaThyeckhe Mofenu (yHKUHMOHUPOBAaHUS OOBLEKTOB DaKeTHOW U
PaKeTHO-KOCMUYECKOM TeXHHKU;

HaBbIKU:

oTipe/iesieHHe COCTOSIHUSI U OL[eHKU TlapaMeTpOB paboThl 00LEKTOB PAaKETHOH U PAaKeTHO-KOCMUUECKOU
TeXHUKU.
IICK-16

3HAHUA:

CcoBpeMeHHbIe TTPorpaMMHbIe CPeJCTBa A/isi IPOBeJeHNsi KOMITBFOTEpDHOTO MO/Ie/TMPOBaHuUS;

YMEHUsL:

CO3/laBaTh W aHAJM3MPOBATh MaTeMaTUUyecKue Mofenu (QyHKIIMOHHUPOBAHUS OOLEKTOB DAaKeTHOW WU
PakeTHO-KOCMHUYECKOM TeXHHKH;

HaBbIKU:

BAaJileTh MeTOaMH TIOCTPOeHUsi MareMaTHiyeCKMX Moferneld mpodeccCHOHaNbHBIX 3ajady U
cofiep>KaTe/ibHOM MHTepIIpeTalyeii MolyueHHbIX Pe3y/IbTaToB;

WCTIO0/Ib30BaTh  COBPEMEHHbIE  BBIUHUC/TUTENbHBIE KOMITBIOTEDHBIE TEXHOJOTMM MW paboTath C
TPOTPaMMHO¥ CpeJIoi Al MaTeMaTHieCKOTo ¥ UMUTAIIHOHHOTO MO/e/TMPOBaHMUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucnynmmaa ODEHKA COCTOAHUA U ITAPAMETPOB JIETATEJIBHBIX AIIITAPATOB
SIBISIETCS JUCLITIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HarpasieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
A3POT'NIPOTA30IMHAMMUKA, MOJAE/IMPOBAHUE CJTYUYAMHBIX IMPOIIECCOB,
MOJE/IMPOBAHUE PAKETHBIX CUCTEM, JUHAMHUKA TIOJIETA JIETATEJIBHBIX
ATIITAPATOB, TEOPUSI ABTOMATUYECKOI'O YITPAB/TEHUSI.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPEeTUYeCKOTO U 3KCIIePUMEHTA/ILHOIO UCC/IeJOBaHNS
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GU3NUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TIPOLIeCCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQe CCHOHANBHOM Cdepe 1esTebHOCTH |15 peLeHust
VIH)XeHEepHBIX 3a/iad

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHHUKOB MH(GOPMALUY 1
JAHHBIX, BOCIIPUSTUIO, aHa/IU3y, 3allOMHUHAHHIO U Ilepejjade HH(POPMAaLIMK C UCI0/Ib30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C TIOMOIIBI0 a/TTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JJAHHBIMHU C 11e/1bi0 3¢ QeKTUBHOTO MCII0/Ib30BaHMsI TI0/TyueHHONW MH(OpMaLUU AJIs pelleHus 3a/a4y

¢ TICK-11 — CriocobeH aHa/TM3UpOBaTh COCTOSIHUE U TIEPCIIEKTUBHI PA3BUTHS PAKETHON U PaKeTHO-
KOCMHYECKOM TeXHHKH B 1]eJIOM, TaK U ee OT[e/IbHbIX HanpaBieH!i

¢ TICK-12 — CrniocobGeH pa3pabarbiBaTh Ha 0a3e CCTEMHOTI'O ITOX0/ia MOC/IeA0BaTeTbHOCTh PEeIeHUs
TOCTaB/IeHHOM 3ajlauk, TIPOBOAUTD MTPOEKTUPOBaHMe U3e/TNi paKeTHOU 1 PaKeTHO-KOCMUUeCKOU
TEeXHUKH, OTpeJie/ITh BHELITHNI 00/IMK U3e/Hii, coCTaB ¥ 00beMHO-MaCcCOBbIe XapaKTePUCTUKU CHUCTEM,
MeXaHU3MOB U arperaros, BXOJAIINX B PaKeTHbIA WIN PaKeTHO-KOCMHUYeCKUHA KOMIIEKC

¢ TICK-16 — CriocobeH o1jeHHUBaTh BOMPOCKI 3(P(EKTUBHOCTH, HaZIeXKHOCTU U 0e30MaCHOCTH B TIpOLiecce
skcrutyarauyu PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszien 1. Mope/ib JUHAMHYECKOH CHCTEMBI B IIPOCTPAHCTBE COCTOAHUN. OObeKT
yIIpaB/eHus], ero COCTOSIHYE, YIIPAB/SOL{e U BO3MYLLAIOLIHe BO3AeHCTBUS.
5 10 CTpyKTypa CHCTeMbl yIpaBJieHus], 3aK0H YIIpaB/ieHust, 00paTHasi CBSi3b, KaUeCTBO 7 P 5 0 5 15 15
ynpasieHns. CBOICTBA CHCTeMBI YIIpaB/eHust: Hab/TH0/laeMOCTb, YIIPaB/IAeMOCTb,
yCTOlZ‘lPlBOCTb. Maremarrueckoe OMUCaHUe 3/IEMEHTOB CUCTEMbI ynpasieHus:
ypaBHEHHs COCTOSIHUS, Hab/TIO[eHus], yIIpaB/IeH s], OL{eHUBAIOLLIer0 YCTPOHCTBA.
Paspen 2. MeToj HaMMeHBIIHX KBa/[paToB. YpaBHeHNe MeTo/la HauMeHbIINX
KBaZIpaToB. Yucno D6yCJ'IOB}'lEHHDCTI/l. AHHpOKCI/IMaul/IH BKCHEPI/IMEHTMLHOﬁ
5 10  |3aBMCHMOCTH IO MeTOZy HauMeHbILMX KBaJpaToB. OnpezeeHre opouTsI 24 8 4 4 16 20 20
MCKYCCTBEHHOTO CITyTHHKA 3eM/IM C MCT0/Ib30BaHMEM MeTO/ja HauMeHBIIMX
KBa/IpaToB.
Paszien 3. OnjeHKa BeKTOpa COCTOSIHHS HA OCHOBE MeTO0/ja MOJAA/IbHOTo
ynpasJ/ieHUs. METO,E[ MOZa/IbHOI'O yIipaB/ieHus. KpHTeme yrnpasnsieMOCTH U
5 10 Habmogaemoctr cucreMsl. Teopema paszenenust. OnTHMasbHast OLieHKa BEKTOpa 24 8 4 4 16 20 20
COCTOSIHHWA, CHHTEe3 ONTUMAaJ/IbHOI'0 YIIpaB/IeHUs. OL{EHHBB}OU_U/IE yCTpOﬁCTBO AN
KOHTYypa CTaGI/lflld:%aLll/H/I yria KpeHa.
Paspen 4. OnTuManbHas TMHeiiHas ¢unbTpanus. ITocraHoBKa 3a7aun
5 10 ONTUMa/IbHOMU MHeHHOM GunbTparuu. Teopema Baiieca. CBoiiCTBa OnTHMaNLHOTO 7 ) 2 0 5 10 10
npeo6pasoBanus. VIHTerpanbHoe ypaBHeHHe BrHepa-Xornda, KoppessijiOHHbIe
MaTpHLIbl. YTIPOLIeHNs], aHa/IMTHUeCKoe pellleHre ypaBHeHus: BrHepa-Xonda.
Pazpen 5. ®unbrp Kanmana. Henpepeisaeiii ¢punstp Kanmana. Onenuparoiee
yCTpOP‘ICTBO Ha OCHOBE€ HeTllpepeIBHOIO dmm;rpa Kanmana AJIs1 KOHTypa
5 10 |crabunusauuu yria TaHraxa. [JuckpetHsiit gpuistp Kanmana. ITocTpoeHne 40 13 4 9 27 25 25
muckperHoro dussTpa KanmaHa st cucrembl cTabumsanuu yria Kpesa. [IpuunHbl
pacxogumoctH ¢unsTpa Kammana.
5 10 Paspen 6. O6uyue c 0 He. iiHO¥ QuibTpanMu. 3a/jaua OLeHNBaHUs 6 1 1 0 5 10 10
rapaMeTpoB JIA B He/MHeHHbIX cucTeMax. Ounbrp JlaliHMOTHCA.
Bcero 3a 10 cemecTp 108 34 17 17 74 100 100
Bcero no gucuuninHe 108 34 17 17 74 100 100
3.2. AyAMTOPHBIA NPAKTHKYM
Oo0neMm,
No Homep n HaumeHOBaHMe
Tema MNPAKTHYECKOr'0o 3aHATUA ayp.
n/n pa3fena JUCHMILIUHBI
JacoB
1 Pasgen 2. Metog, Anmpokcrmariys 3akoHa Crauyym MeToZioM HaMeHbILX 4
HAWMEHBbIIKWX KBaJpaToB. KBaJpaToB
Pazpen 3. OnjeHka BeKTOpa .
HOCTpOEHI/Ie OLIEHMBAIOIIETr0o YCTPOUCTBA HA OCHOBE
2 |COCTOsIHMSI HA OCHOBE MeTofa 4
MOZa/IbHOI'O yIIpaB/I€HUS.
MOJa/JIbHOT'O yIIpaB/IeHUA.
3 [TocTpoenue auckpetHoro puibTpa KammaHa /151 CUCTeMbI 4
CTabWIM3aliK yI/ia KpeHa.
Pazgen 5. @unbtp Kanmana.  |PaspaGoTKa KOMILIOTEPHOM MOZIE/IU AMHAMUKH JBHKEHHsI
4 PaKeThI-MUILIeHU C UCTIOIb30BaHNWEM OL|eHMBAOLLero 5
YCTPOﬁCTBa Ha OCHOBE HeIllpepbIBHOT'O (bI/I]ILTpa Kanmana.
Bcero 3a 10 cemectp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
Homep u
Ne P Oo0nemMm,
HdMMeHOBadHHe Conepmalme y‘IEGHOFO 3a/ldHUA
n/n 4acoB
pPa3ae/ia JUCHUIIMHbI
Paspen 1. Mogens
MHaMUyeCKoM
1 CHUCTEMEI B H3yudeHue JIEKLIIMOHHOI'O MaTepuasid 1o TeMaTHhKe pa3aesia 5
IMMPpOCTPAHCTBE
COCTOSIHUM.
2 Pa3,qe11 2. METOA H3yudyeHue JIEKIIMOHHOI'O MaTepuasiad 1o TeMaTHhKe pa3aesia 5

6
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3  |HAaMMEHBLINX TIOZITOTOBKA K TIpakTHueckou pabote Ne 1 « ATIMpOKCHMAIys 3aKOHa 11
KBaZIpaToB. Cuauun MeTo/IoM HauMEeHBIINX KBa/IpaToB», 0hopMiIeHHe 0TUETa
4 Paspen 3. Ouenka U3yueHue JIeKIIMOHHOr0 MaTepuasia 110 TeMarHke pasziesna 5
BEeKTOpa COCTOSIHUS Ha -
OCHOBE MeTojIa TOATOTOBKA K NPaKTHYeCKOU pabote Ne 2 «ITocTpoeHMe
5 MOZIATLHOTO OLIeHNBAIOLLEro yCTPOHCTBA HA OCHOBE MOAA/ILHOIO YTIPAB/IeHUs D, 11
yTIpaBIeHHS. odopmiieHre OTUéTa
Pazpen 4. OntumanbHas
6 o H3y4yeHUe JIEKL[MOHHOI0 Marepuasa 1o TeMaTUKe paszesna 5
JIMHeltHasi pUILTpaLUs.
7 H3yuyeHHe JIEKLIMOHHOIO MaTepuasia I10 TeMaTHKe paszena 5
MOJTOTOBKA K MpakTUuecKoi pabore Ne 3 «ITocTpoeHue
8 MUCKpeTHOTro GuabTpa KammaHa Jijig CUCTeMbI CTaOUTU3aliu yIiia 11
Pasgen 5. dunerp KpeHa», ohopmiieHre 0TUéTa
Kanmana. MOJTOTOBKA K MpakThuecKoi pabote Ne 4 «Pa3paboTka
9 KOMIIbIOTEPHOU MO/Ie/IN IMHAMUKU [IBHDKEHUS paKeThI-MHULIEHU C 1
WCII0/1b30BaHKEM OLIeHHBAIOLLIero yCTPOKCTBa Ha OCHOBe
HerpeprIBHOTO (prbTpa Kanmana», odopmieHre oTuéTa
Pazgen 6. O6iime
CBeJIeHUs 0
10 N M3yueHHe JIEKLIMOHHOTO MaTepuarsa 1o TeMaTuKe pasjena 5
HeJIMHEWHOW
¢unsTpaLuu.
Bcero 3a 10 cemectp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1(2(3| 4 (5| 6 (7| 8 (9/10 11| 12 13|14 15 16 17
10 BII3 P BII3 P BII3 BII3 | P Borp. k3

‘YcioBHbIe 0003HAUCHUSA:

¢ TP — nuiarHocTHYecKas pabora;
e BII3 - Bonpocsl/3aganus 1o temam [13;
e Borp. 3K3 — BOIIPOCHI K 3K3aMEeHY.

Tekymuid KOHTPO/Ib YCIIeBaeMOCTH CTY/J,eHTOB [TPOBOJUTCA B JMCKPETHBIE BpeMeHHbIe HHTepBasbl B
ciefyroumx ¢popmax:

[TMarHoCTUYecKas pabora;
BOIIPOCHI/3afaHus o Temam [13;
BOIIPOCEHI K 3K3aMeHY.

HpOME)KyTO‘lHaH dTTeCcTalud IMpOBOAUTCA B Cl)OpMaX:
S5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. bopogaskuH, C. A. 3s1k0B, U. JI. Ilerposa. . MiccieoBaHre pakeTHbIX CUCTEM Ha KOMITbIOTEPHBIX
Mogensix. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022, 26 3K3.

2. B. A. bopogaBkuH, C. A. 3bikoB, W. JI. [TeTpoBa. . icciiejoBaHye pakKeTHBIX CUCTEM Ha KOMITbIOTEPHBIX
Mogensix. CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2022, 3/1. pec.

3. W. JI. TletpoBa, A. B. Kioukos, H. E. Bapanos. . CroxacTuueckasi GuibTpaLiyis B 3a/ladax AUHAMUKHA
nonéra. CI16.BI'TY "BOEHMEX" um. [T. ®. YctrHoBa, 2018, 351. pec.

4. U. JI. TTetpoBa, A. B. Knoukos, H. E. Bapanos. . Croxactryeckasi puiabTpaLys B 3aauax JUHAMUKH
nosiéta. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 37 3k3.

5. C. A. KabaHoB. . OnTumMu3aLus JUHaMHUKHU CUCTEM TP JIelicTBUH Bo3MyIeHuid. M.: ®U3MATIINT,
2008, 71 3k3.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

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

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

2. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenranbHas 6ubnuoreka BI'TY «k BOEHMEX» um.
[.®. YcTuHOBa;

3. https://urait.ru/ — Ob6pa3oBarenbHast riatdopma «HOpaiiT». [171s By30B M CCY30B..

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;

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

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

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

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
OLIEHKA COCTOSIHHUS 1 ITAPAMETPOB JIETATEJ/IbHBIX ATITIAPATOB

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa OIIEHKA COCTOSIHUSA U ITAPAMETPOB JIETATEJ/IBHBIX AIIITIAPATOB
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpammel TOATOTOBKM M0 HarpaeieHuto 24.05.01
IpoexmuposaHue, npou3800cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAncLuruiiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-6 crocoOHOCTL OCYIeCTBIATh KPUTUUYECKHH aHau3 HayuHbIX JIOCTYDKEHMN B 00/1aCTH aBUALIMOHHON U
PaKeTHO-KOCMUUEeCKOM TeXHUKH;
[ICK-16 criocoOHOCTE OLeHHMBAaTh BOMPOCHI 3(PEKTUBHOCTH, HA/IEKHOCTU U 0e30macHOCTH B TIporiecce
skcrtyaraumu PKT.

Co;[epx(aHHe AVCHUITVIMHBI OXBaTbhbIBaeT KPYI' BOIIPDOCOB, CBA3dHHBIX C TIPUHOUIIAMHW W TOAXOAdMH K
orpeae/jIeHUI0 OLIEHKW COCTOAHUWSA U ITapAMETPOB JIETATE/IbHBIX alllldpdTOB.

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

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e BOIIpPOCHI/3ajaHud 11o Temam [13;
*  BOIPOCHI K IK3aMEHY.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTvs (17 4.), camocTosiTesibHass pabota
crygenra (74 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OLIEHKA COCTOSIHHS 1 ITAPAMETPOB JIETATEJ/IbHBIX ATITIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

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.

HaumenoBaHue padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pazpen 1. Mojenb AMHAMHYECKOH CHCTEMBI B POCTPAHCTBE COCTOAHUM.

H3y4dyeHue JIEKIMOHHOT'O MdTe€pHajid 0 TeMaThuke
pa3gesia

C. A. KabaHnog. . Ontumu3arus
IWHAMUKU CUCTeM TIpU AeNCTBUM
Bo3MyIeHuii: M.: ®U3MATIIUT,

2008 (1)

N. JI. Tletposa, A. B. Knoukos, H. E.
bapanos. . CroxacTuueckas
dbunsTpalus B 3afjauax JUHAMUKA
nosiéta: CIT6.BT'TY "BOEHMEX" um.
. ®@. YcruHoga, 2018 (1)

N. JI. TletpoBa, A. B. Kioukos, H. E.
bapanos. . Croxactuueckas
(bunbTparus B 3a/1auax AMHAMUKA
nosiéta; CIT6.BT'TY "BOEHMEX" um.
. ®. YcruHosa, 2018 (1)

B. A. bopozagkuH, C. A. 3bikoB, 1. JI.
[Tetpoga. . VicciieqoBaHne pakeTHBIX
CUCTEM Ha KOMITbIOTEPHBIX MOJEJISIX:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2022 (1)

B. A. bopozagkuH, C. A. 3bikos, 1. JI.
[Tetposa. . cciiefoBaHue pakeTHBIX
CHCTEM Ha KOMITbIOTEPHBIX MOZEJISIX:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHOBa, 2022 (1)

Wtoro no pa3peny 1

Pa3pen 2. Metoj HauMeHbININX KBaJpaToB.

H3y4dyeHue JIEKIMOHHOTO MdTe€pHasid 0 TeMaThuke
pa3gesia

TIO/ITOTOBKA K TIpakTHueckou padbote Neo 1
«Anrmpokcumanys 3akoHa Cruauyuu MeTo0M
HauMeHBIINX KBafipaToB», 0(hopMIeHHe OTUETa

C. A. Kabanog. . OnTumu3arus
[TUHAMUKU CUCTEM TIpU IeHCTBUU
BOo3My1leHur: M.: DUSMATIINUT,

2008 (1)

11

Wroro no pasgeny 2

16

Pa3nen 3. OI.IEHKEI BEKTOPA COCTOAHUSA Hd 0CHOBE MeT0/{d MOJAa/IbHOI'0 yIIpAB/IEHUA.

H3y4dyeHue JIEKIMOHHOI'O MdTe€pHajid 10 TeMaTHKe
pa3gesa

C. A. KabaHnog. . OnTumu3arus
TUHAMHUKU CHCTEM TIpU AeHCTBUN

TMOATOTOBKA K MpakThueckou pabote No 2
«[TocTpoeHye OLleHUBAIOLIETO YCTPONCTBA HA OCHOBE
MO/Ia/IbHOTO YTIPAB/IEHHSI», 0(OPMIIEHHE OTUETA

11

Bo3MyIeHuii: M.: DU3MATIIUT,
2008 (4)

B. A. bopozaskuH, C. A. 3sixoB, 1. JI.

ITerposa. . McciienoBaHye pakeTHBIX

CUCTeM Ha KOMITbIOTEPHBIX MOJeJISAX:

11
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CII6.BI'TY "BOEHMEX" um. [I. @.
YcTrHOBa, 2022 (1)

B. A. bopozaBkuH, C. A. 3bikoB, 1. JI.
ITerpoga. . MicciiemoBaHye pakeTHBIX
CHCTEM Ha KOMITbIOTEPHBIX MOZEJISIX:
CII6.BI'TY "BOEHMEX" um. 1. ®.

YctrHOBa, 2022 (1)

N. JI. Tletposa, A. B. Knoukos, H. E.
Bbapanos. . CroxacTuueckas
¢unbTpaLus B 33jauax AMHaMUKH
nonéra: CIT16.BT'TY "BOEHMEX" um.
. ®. Ycrunoga, 2018 (3)

N. JI. Tletpoga, A. B. Knoukos, H. E.
bapanos. . CroxacTuueckas
¢buneTpaLus B 3afiauax AUHAMUKA
nonéra: CI16.BT'TY "BOEHMEX" um.
. ®@. YcruHoga, 2018 (3)

Wrtoro no pasgeny 3 16

Pazgen 4. OnTuMasbHas JUHeHHasA GuabTpanus.

C. A. Kab6anos. . OnTuMu3ariys
v3yueHHe JeKIIMOHHOTO MaTepHasa 1o TeMaThKe JUHAMUKY CHUCTeM TIpU JelCTBUN 5
paszena BOo3My1leHur: M.: DUSMATIIUT,
2008 (2)
Wrtoro mno paspeny 4 5
Pazgen 5. ®unsTp Kanmana.
C. A. Kabanog. . OnTumu3arus
v3yueHHe JIeK[JMOHHOTO MaTepHasa 1o TeMaTHhKe JVHAaMUKH CHCTeM TIpU JelCTBUN 5
paszena Bo3MyleHui: M.: DUIMATIINT,
2008 (3)
N. JI. Tletposa, A. B. Kioukos, H. E.
bapanos. . Croxactuueckas
MIOJITOTOBKA K MPAaKTU4YeCcKoi pabore Ne 3 (unbTpalysa B 3a/ja4ax JMHaMUKHU
«IToctpoenwe auckpetHoro ¢unsrpa Kanvana g |nonéra: CI16.6T'TY "BOEHMEX" um. 1
CUCTeMbI CTAaOMIM3aLMK YITIa KpeHay», 0popMIIeH e [. ®. Ycrunosa, 2018 (4)
oTuéTa B. A. Bopogaskus, C. A. 3bikoB, U. JI.
ITetpoga. . ViccrieoBaHne pakeTHBIX
CHUCTEeM Ha KOMITBIOTEPHBIX MOJIEJISX:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2022 (1)
B. A. bopozagkuH, C. A. 3bikos, 1. JI.
TIOATOTOBKA K MpakThyeckoi pabore Ne 4 IMerpoga. . MiccreoBanre pakeTHBIX
«Pa3paboTka KOMITbIOTEpHON MOZIeNIN AUHAMUKA CHCTEM Ha KOMITIbIOTEPHBIX MOJEJISAX:
JIBYDKEHUSI PAKeThI-MULLEHH C UCII0/Ib30BaHUEM CII6.BI'TY "BOEHMEX" um. [1. ®. 1
OLIEHHBAIOIIIETO YCTPOMCTBA HA OCHOBE Ycrunoga, 2022 (1)
HenpepsiBHOrO (ubTpa KamMana», opopmieHue W. JI. IletpoBa, A. B. Knoukos, H. E.
OTuéTa Bapanog. . Croxacthueckas
¢unbTpaLus B 33/jauax AMHaMUKH
nonéra: CI16.BT'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2018 (4)

Wroro no pasgeny 5 27

Pazjen 6. O0miue cBeJieHHA 0 HeJTMHEHHOH (PH/ILTPAIUH.

C. A. Kabanos. . OnTumMu3arus
M3y4yeHue JeKLIMOHHOTO0 MaTepyrasa 1o TeMaThkKe JUHAMHUKH CUCTeM I1pY AeHCTBUU 5
paszena BO3MyLeHni: M.: DU3IMATIINT,
2008 (5, 6)
Wrtoro no pasgeny 6 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OLIEHKA COCTOSIHUSI 1 ITIAPAMETPOB JIETATE/IbHBIX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

e BOIPOCHI K IK3aMeHY;

e BOIMpOCHI/3aaHus 110 TemMam I13;
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.

Bonpocsl K 3K3amMeHy
1. O6BeKT ynpaB/eHus], er0 COCTOSIHUE, YTIPABJISIOLHe U BO3MYILAIOLIe BO3/eHCTBYSI.
. CTpykrypa cucremsl yripasiaeHus JIA.
. 3akoHb! yripaseHus JIA.
. ObparHas cBsi3b, Ka4ecTBO yripaBieHus JIA.
. CBOIiCTBa CHCTEMBI yTIpaBJieHus1: HabMHAaeMOCThb, YIIPaBIsIeMOCTh, yCTOWUHNBOCTE.
. Mopenb fuHaMHA4YeCKO# CHCTeMBI B IIPOCTPAHCTBE COCTOSTHUM.
. YpaBHeHHe MeTO/la HaUMEeHBIINX KBa/IpaToB.
. Yucso 06y C/IoBIeHHOCTH.
. ATImpoKcHMaLs 9KCIIepUMeHTaTbHOM 3aBUCUMOCTH 110 MeTOZly HaMeHbIIHX KBa/|paToB.
10. Oripegenenue 0pOXTEI UCKYCCTBEHHOTO CITyTHUKA 3€MJIH C MCIIO/Ib30BaHWEM MeTO/ja HaMeHbBILINX
KBa/[paToB.
11. MeToz MOZQ/IbHOTO yTIpaB/eHUS.
12. Kputepuii yIripaB/asieMOCTH U HAaO/TH0aeMOCTH CHCTEMBI.
13. Teopema paszgesneHus.
14. OrrtMarnbHasi TMHeHas GUIbTpaLys.
15. Teopema baiieca.
16. CoiicTBa ONTHMAaIBEHOTO TIPe0Opa30BaHUsI.
17. UHTerpanbHoe ypaBHeHHe BuHepa-Xornda, KoppensLyoHHbIe MaTpPHULIbL.
18. AHanuTrueckoe pellieHre ypaBHeHust BuHepa-Xormda.
19. HempepoiBHbiii puistp Kammana.
20. OrjeHuBaroIIee yCTPOHCTBO Ha OCHOBe HerpephIBHOTO (uybTpa KammaHa zij1st KOHTypa cTabumu3anuy yria
TaHraxa.
21. IuckpeTHbldl puisTp KanmaHa.
22. TTocTpoenye guckpeTHoro GuabTpa KammaHa fjist cucTeMbl CTabUTM3aLyu yIia KpeHa.
23. IlpuunHbl pacxoauMocTty ¢hunsTpa Kammaxa.
24, O611ye cBejeHNst 0 HeJTMHEHHOH (GUIBTpaLiHH.
25. 3aziaua oLjeHUBaHUs NlapameTpoB JIA B He/IMHEMHBIX CUCTeMaX.
26. ®unbTp JlaliHnoTHCA.

OO UTR, WN

Bomnpocsi/3asanus no Temam I13

Teky1uii KOHTPOJIb CTYAEHTOB TTPOM3BOIUTCS B AVCKPETHBIE BpeMeHHbIe MHTepPBaJIbl PeroiaBaTesieM,
BEYIIIUM TIPaKTUUeCKHe 3aHSATHS 10 JUCIIUIUIMHE B CJIeAYIOMUX GopMax:
— OLIeHWBAHKE O0CBOEHMSI TEMbI TIPAKTHUECKUX 3aHATHH B opMe cobecejoBaHuS;
— OT/IeJIbHO OLI@HWBAIOTCS IMUHOCTHBIE KauecTBa CTyAeHTa (aKKypaTHOCTb, UCITOJTHUTEILHOCTD,
VHULIMAaTUBHOCTB) — paboTa y 10CKH.
OTuet 1o MpakTHUeCcKol paboTe MpeACTaB/IsSeTCs B IEUaTHOM BH/Ie. 3allliTa OTYeTa MPOXOAUT B hopMe
JIOKJIa/la CTY/IeHTa 0 BIMOJHEHHOH paboTe ¥ OTBETOB Ha BOIIPOCHI MPero/jaBaTerisl.
Kpurtepuu onieHHUBaHUS: B CTydae ecyid ohopMyieHHe OTUeTa, 0K/ CTy[eHTa TI0 BLITOJTHeHHOM paboTte 1
OTBEThI Ha BOTIPOCHI TIPETIOZiaBaTe isi BO BPeMsI 3allIUThl COOTBETCTBYIOT TPeOOBaHUSM, TIPEbSB/ISIEMBIM K
3HAHUAM CTYZIeHTa I10 JJaHHOH MpakTUUeCKol paboTe, OTUET 10 TPAKTHUeCKOU paboTe CUMTAeTCS MPUHSITHIM.
OcCHOBaHUSIMH /151 IOTIO/THUTE/ILHOU ZI0PabOTKY OTUeTa SIBJISIOTCS:
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— HeOpeXKHOEe BBITIO/THEHHE,;

— OTCYTCTBHE HEOOXOUMBIX Pa3fiesioB,

— OTCyTCTBHe HeoOX0MMOro rpaueckoro MaTepuasia Uil HU3KOe ero KauecTBo (HarpuMep, OTCyTCTBHe
yKasaHUs e[JMHUL] U3MepeHUs Ha rpadukax),

— HEKOppeKTHasi 00paboTKa pe3y/bTaToB.

OTuet Mo MpakTHYeCcKol paboTe JO/KeH Co/iepXKaTh OCHOBHBIE Pa3/iesibl:
1) 1jesib paboThI ¥ 3a71au paboThI;

2) pa3paboTka MaTeMaTUueCKOW MOJIeIH;

3) pa3paboTKa KOMITbIOTEPHOU MOJIe/H;

4) rpoBepKa a/leKBaTHOCTH KOMITbIOTEPHOU MOJieNy;

5) cxoJHble JaHHbIe U Haua/lbHble YCJI0BUS JJIs MOZle/TMPOBaHus;

6) TUIaHMpPOBAHKE U TIPOBe/ieHre KOMITbIOTEPHOTO MOZe/TMPOBAHKS;

7) aHanu3 pe3ysbTaToOB MO/eTMPOBaHMUS.

BapuaHThl pakTUUeCKUX 3aJjlaHuil BXOAT B coctaB Y MK nuciunivHebL.

JK3aMeH

ITpome)KyTOUHBIN KOHTPO/b: 110 pe3y/ibTaTaM ceMecTpa 110 JUCLIUILIHE TPOXOAUT B hopMe 3K3aMeHa,
KOTODBIM BK/TFOYAeT OTBETHI HA TEOPETUUECKHE U TIPaKTUYeCKKe BOTIPOCHI (OU/IeThI) U BOTIPOCHI B TECTOBOM
dhopwme.
Kputepuu olieHUBaHUS:
— «Hey/l0B/IETBOPUTE/ILHO» — CTY[,eHT OTBeTH/ MeHee 60% BOIPOCOB B TeCTOBOM (hopMe U a1 HellpaBU/IbHbIE
Y HeTI0JIHbIe OTBETHI Ha BOIIPOCH] OusieTa;
— «y[OBJIETBOPUTEILHO» — CTYZIeHT 0TBeTH/1 Ha 60% 1 Gosee BOIIPOCOB B TeCTOBOM (opMe;
— «XOpOIIIO» — CTY/IeHT OTBeTH/T Ha 60% U1 Gosiee BOMPOCOB B TeCTOBOH (hopMe U /la/ TpaBU/IbHbIE, HO
HeJJ0CTaTOYHO TIOJTHBIe U YeTKHe OTBETHI Ha BOIIPOCHI OMJIeTa;
— «OTIMYHO» — CTY[eHT 0TBeTu/1 Ha 60% 1 Gosee BOIIPOCOB B TeCTOBOM (hopMe U [ja/1 paBU/IbHbIe, TIOJHbIE U
YyeTKHe OTBETHI Ha BCe BOTIPOCHI OueTa.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HauMeHoBaHue pa3je/ioB U
JUAAKTHYECKUX eJUHHL]

BCEI'O

AyauTopHBIe

3aHATHUA B

KOHTAKTHOM

dopme

BCEI'O

JleKnuu
IIpakTHueckue
3aHATUA

CamocrosiTeTbHasA
paboTa CTyAeHTOB

dopmupyemas
KoMIeTeHIiusA, %

OIIK-6

IICK-16

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

10

Pa3pen 1. Mopenb AHHaAMHYECKOM
CHCTEMBI B IPOCTPAHCTBE COCTOAHUM.

—_
2]

Bonpocsr
K
3K3aMeHy

10

Pa3pen 2. MeToa HauMeHBIINX
KBa/IpaToB.

24

16

20

20

Bomnpocsl/
3a/laHus
T10 TeMaM
113,
Bormpocsl
K
9K3aMeHy

10

Paspgen 3. Onenka BekTopa
COCTOSIHHMSI HA OCHOBE MeTo/a
MO/Ja/IbHOI'0 yIpaBJ/IeHUS.

24

16

20

20

Bompocsl/
3aJ,aHus
0 TeMaM
I13,
Bornpocsl
K
9K3aMeHy

10

Pazpen 4. OnTumManbHasA JTAHeHHas
¢punsTpanms.

10

10

Bornpocsl
K
9K3aMeHy

10

Pa3pen 5. ®unbrp Kanmana.

40

13

27

25

25

Bornpocsl/
3a[,aHusI
10 TeMaMm
113,
Bonpocsl
K
3K3aMeHy

10

Paspgesn 6. O0mue cBejeHIs 0
He/TUHelHo| uIbTpanumn.

10

10

Bonpocsl
K
3K3aMeHy

Bcero 3a 10 cemecTp

108

34

17 17

74

100

100

Bcero no gucuuIinHe

108

34

17 17

74

100

100

15
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Kputepuu oneHuBaHus

OIIK-6

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 10

Ne 1

Bonpocbl omkpbimoz2o muna:

OrleHKa Ha3bIBaeTCs HeCMEIIEHHOH, eC/Tu:
Or1ieHKa Ha3bIBaeTcs P HeKTUBHOM, eCTu:
OrieHKa Ha3bIBaeTCsI COCTOSITENTbHOU, eCITH:
OnpeziesuTe paHr MaTpUIfbl A.

A=[0105 00-3; 1001
Ornpegenure paHr MaTpuLisl B.

B=[1.50; 0 -0.7].
Ornpegenure paHr MatpuLisl C.

A=[05-45 00-1,0001]
KoHTyp cTabunu3anumu yria KpeHa ONYChIBaeTCsl CUCTeMOM AnddepeHIraIbHBIX
ypaBHEHUI:

1) dy/dt=w_x;
2)d w_x/dt = c_22*w_x + c_23*b_e.

Habmnrofaema /i1 cricTemMa Mpy U3MEPeHHH TOJIBKO yT7ia KpeHa?

KoHTyp cTabunmm3aiiuu yria KpeHa OTMChIBAETCSl CUCTEMOMU v depeHIiaibHbIX
ypaBHEHUM:

1) dy/dt=w_x;
2)d w_x/dt = c_22*w_x + c_23*b_e.

Habnrofaema /i cucteMa Ipy U3MePeHHH TOJTBKO YIVIOBOM CKOPOCTH KpeHa?
KoHTyp cTabnnu3sanum yria TaHraka OruchkIBaeTcsi cucteMoi guddepeHIanbHbIX
YPaBHEHMUIA:

1)dw_z/dt=a_11*w_z + a_12*alfa + a_13*b_v;
2) d alfa/dt = -a_42*alfa + w_z;
3) d tangaj/dt = w_z.

Habntopaema i cucTemMa Npv U3MEPEHUH TOJIBKO yT/ia TaHTaXKa?

KoHTyp cTabunmm3anuu yria TaHraka OnrCchbiBaeTcsi CUCTeMol Mg depeHLMaTbHBIX
ypaBHEeHHUH:

1)dw_z/dt =a_11*w_z + a_12*alfa + a_13*b_v;
2) d alfa/dt = -a_42*alfa + w_z;
3) d tangaj/dt = w_z.

Habmnrofaema /i1 cricTemMa Mpy U3MEPeHHH TOJIBKO YTIOBOM CKOPOCTH TaHTaXKa?
Bonpocb! 3akpbimozo muna:

YpaBHeHus onTUMaIBHOTO GubTpa KasiMaHa MOTYT ObITh TIO/TyUeHbI Pa3/TUUHBIMU
MEeTO/IaMH, HO HauboJiee CTPOroe pellieHre MoTy4YaeTcs U3 ypaBHeHUS ... 7

— Bunepa-Xormda
— Kanmana-brrocu
— JlationuTuca

— Batieca
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V3 repeunc/ieHHbIX YpaBHEeHU BbIOepUTEe ypaBHEHHE COCTOSIHUSL:
—7=C*X+E_z

— dX/dt=A*X+B*U+n_x

—U=-L*X

—dX_oc/dt=A*X_oc+B*U+K*(Z—-C*X_oc)
V3 nepeuriciieHHbIX YpaBHEHUH BbIOEPHTe ypaBHeHHe U3MepeHust:

— dX/dt=A*X+B*U+n_x
—U=-L*X
—Z=C*X+E_z

—dX_oc/dt=A*X_oc+B*U+K*(Z-C*X_oc)
VI3 nepeuric/ieHHbIX YPaBHEHUH BLIOEPUTE YPABHEHHUE YIIPAB/IEHUS:

—72=C*X+E_z
— dX/dt=A*X+B*U+n_x
—dX_oc/dt=A*X_oc+B*U+K*(Z—-C*X_oc)

- U=-L*X
V3 nepeuriciieHHbIX YpaBHEHWH BbIOEpHTe ypaBHeHHe OL{eHUBAIOILer0 YCTPOMCTBRA:

—dX_oc/dt=A*X_oc+B*U+K*(Z-C*X_oc)
—72=C*X+E_z
— dX/dt=A*X+B*U+n_x

—U=-L*X
ns rnepevyrc/IeHHbIX ypaBHEHI/Iﬁ B])I6epI/ITe YPaBHEHHE MeTOJa HAMMEHBIIUX KBaJpPaTOB:

— X_oc=(CAT*W*C)N2*CAT*W*z

— X_oc=(CAT*WH*C)A-1*CAT*W*z

— z=(CAT*W*C)A2*CAT*W* X _oc

— z=(CAT*W*C)A-1*CAT*W* X_oc

J171st TOCTPOEeHNsI OLIeHUBAOIIEr0 YCTPOKCTBA HEOOXOAMMO 33/1aThCSI PACIIOIOKeHHeM
KOpHEM XapaKTepuCTUYeCKUX MOJIMHOMOB Ha KOMITIEKCHOW TJIOCKOCTH. KOpHU [J0/KHEI
pacrionararbcs’?

— BCe B IIPaBOU MOJIYTI/IOCKOCTH

— BCe B BepXHeil MoJyTI/I0OCKOCTH

— BCe B JIeBOU MOTYTIJIOCKOCTH

— BCe B HIDKHEH TOMyTIIOCKOCTH
MopanbHoe yIipaB/ieHre — 3T0 yIpaB/eHue,

— obecrieurBaroliiee /7151 33/JaHHOTO 0OBbEKTA yIIpaB/leHus! W [IPoLiecca 3akoH
yTIpaBJIeHus] UM YTIPABISIOLIYIO TI0C/Iel0BaTe/TbHOCTb BO3JeHCTBUM, 00eCTieurBaromux
MaKCHMyM W/ MUHUMYM 3a[,aHHON COBOKYITHOCTH KpUTepHeB KaueCcTBa CUCTEMbI

— KOrZid COBOKYITHOCTb AEﬁCTBHﬁ, HalipaB/I€EHHBIX Ha MOAJep>KaHWe WK yaydlieHne

(GYHKLMOHMPOBaHUS YTIpaB/isieMoro 00bekTa 6e3 HeroCpeACTBEHHOTO YUaCTHsl ueioBeKa
B COOTBETCTBUU C 3a[JaHHOH 11e/IbI0 yIIpaB/ieHus!
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— IIPY KOTOPOM Ka)kZj0e 13 repeMeleHni 00beKTa IMPOM3BOAHUTCS MOZIaMU uepe3
CHCTeMY yIpaB/ieHHs!

— Korjia locThraeTcst TpedyeMbli XapakTep IepexoHbIX ITPOLIeCCOB 3a CYeT
obecrnieueHNst HEOOXOAMMOTO PaCIIONOKeHNsI KOPHEH XapaKTepHUCTUUeCKOro MoTMHOMa
Ha KOMIUIEKCHOM TJIOCKOCTH

Bribepute BepHOE YTBEPKIEHHE:

— XapaKTepUCTUYeCKU MHOTOU/IEH 3aMKHYTOM CUCTEMBI C PETy/ISSTOPOM,
HCITOJTB3YIOIIMM OIIeHKH COCTOSIHUS 0ObeKTa, U Hab/roaTesieM paBeH TPOU3BEAEeHHUIO
XapaKTepUCTUYeCKOT0 MHOTOWIeHa CUCTEMBI C «HZieaTbHbIM» MOJATbHBIM Pery/IsTOPOM
Y XapaKTepUCTUUECKOT0 MHOTOU/IeHa Hab/roaTe st

— XapaKTepUCTHUeCKU MHOTOUJIeH 3aMKHYTOUM CUCTEeMBI C Pery/isiTopoMm,
WICTIOJB3YIOIIMM OLIeHKU COCTOSIHUS 00BheKTa, U Hab/mroartesieM paBeH CyMMme
XapaKTepUCTUUeCKOT0 MHOTOWIeHa CUCTEMBI C «HeaTbHbIM» MOJA/TbHBIM PeryIsiTOpOM
U XapaKTepPUCTHUUeCKOT0 MHOTOU/IeHa HabstrozaTeist

— XapaKTepUCTHUeCKU MHOTOUJIeH 3aMKHYTOUW CUCTEMBI C Pery/isiTopoM,
WICTIOJB3YIOIIMM OI[eHKU COCTOSIHUSI 00BeKTa, U HaOJTrFo/laTe/ieM PaBeH OTHOIIEHHUEO
XapaKTepUCTUUeCKOTO MHOTOWIEeHa CUCTEMBI C «Hea/TbHbIM» MOJJaTbHBIM PEryIssTOpOM
K XapaKTepuCTHYeCKOMY MHOTOU/IeHy Habstofaresnst

V3 nepeunc/ieHHBIX YTBEePK/IeHHI BbIOepHTe YTBep)K/eHre, COOTBETCTBYIOLee TeopeMe
paszeseHusl.

— 3aJla4yi pa3esyieHrs U OLleHWBaHWA JO/DKHBI peliaTbCsd BMeCTe
— 3aa4y¥ yIIpaB/IEHUA U OLIeHMBaHKWA MOT'YT pellaTbCAa pa3[e/ibHO
— 3da a4y yIipaB/IEHUA U ONITUMU3ALIMKU MOT'YT pellaTbCd pa3e/JIbHO

— 3ala4y pa3fe/ieHrs W OlleHMBaHNMA 40/DKHBI pelllaTbCAd BMeCTe

Bonpocbl omKpbimoz2o muna:

Kakasi pa3MepHOCTb Y MaTpUL[bl A B MPe/ICTaBJI€HHOM ypaBHEHHH (KOHTYP
cTabuM3anuy yria KpeHa)?

[dy/dt;dw x/dt]=A*[y;w_x]+[0;c_23]*b_e

Kakoe MUHMMabHOE YKC/IO IKCIIepUMeHTaNbHbIX Touek N TpebyeTcs Asst ux
anmnpoKCcHMMalMy MeTOl0M HaMeHbIINX KBa/ipaToB IIOJIMHOMOM IOpsZKa n?
OreHuBaroLee yCTPONCTBO, MOyUeHHOe METOJOM MOZAJIbHOTO YIIPaBAeHus ........... ,
OHO TI03BOJISIET OLIEHUTH ()a30BBIN BEKTOP U pa3paboTurKy caMoMy TIPUHAMATE pellieHre
— FOJUTCSL OHO U/IU HET.

Ha nekuyu 1o Teme «MeToz MOAALHOTO yIIpaB/ieHys» yrioTpedssiiach ¢pasa: «exatb
THILIE, YeM iyMaeliib». O uem Oblia peus?

3amaua HabMIOAEHUs] COCTOUT B TOM, UTOOBI OIIMOKY OLIeHUBAHUS CBECTU K ...

®unerp Kanmana He paboTaeT, KOrZia OTCYTCTBYIOT LIYMHI ...

OnwuiuuTe NpaBUIO ONpeieneHusl TPaHCTIOHUPOBAHHOW MaTpULIbI.

OmnuIumTe aaropuT™ orpezeneHust 00paTHON MaTpHULIBL.

OnwuiuTe NpaBwWIO JieJIeHUs MaTPHULIbl Ha YMCJIO.

OnwuiuuTe NpaBUIO YMHOKEHHUsI MaTpULIbI Ha YHCIIO.

Bonpocbl 3akpbimo2o muna:

"Uucro" Gesblit 1yMm, T.e. OesTbli 1IyM, UMEeIOIIUH OTUHAKOBYIO CTIEKTPAIbHYHO
MOLIJHOCTb Ha BCeX 4YacToTax, ...

— BCTpeYaeTcs TOJAbKO B paIMOTEXHUKE
— peasibHO CyLeCTByeT

— B IIPUPO/Ie U TeXHUKe He BCTPeuaeTcs
BriGepure mocieqHUIA TYHKT a/IfOPUTMa MOCTPOEHUS OLIEHUBAOIIIET0 YCTPOMCTBA Ha
OCHOBe MeT0/ja MO/]a/IbHOTO yTIpaB/IeHUs?
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— COCTaB/IeHHe ypaBHeHUs OLIeHUBAIOIIlero yCTPOCTBa
— MpOBepKa CUCTeMbI Ha yTIPAB/ISIEMOCTh U Hab/TI01aeMOCThb
— 33/laHre KOpHell XapaKTepruCTUUeCKOro I0JIMHOMA KOHTYypa yIpaB/ieHus

— 3a/laHKe KOPHeH XapaKTeprCTHUeCKOTO TIOIMHOMA KOHTYpa HalmoieHust

BribepuTe mepBbIil MyHKT aAropyuTMa TIOCTPOEHHS OIIeHUBAOIIero YCTPOHCTBa Ha
OCHOBe MeT0/]a MO/]aTbHOTO yTIPAB/IeHUS?

— MpOBepPKa CUCTEeMbI Ha yTIPaB/IsIEMOCThb U Hab/TI0jaeMOCThb
— COCTaB/IeHHe YPaBHEHUS OL[eHUBAIOIIETO YCTPONUCTBA
— 3a/laHre KOpHel XapaKTepHUCTUUeCKOTo ITOJIMHOMa KOHTYypa yIpaB/ieHu s

— 3d/iaHue KOpHEﬁ XdPAKTEPUCTUUECKOI'O TTOJIMHOMd KOHTYDA Ha6HI-O,ELEHI/IH

JJieMeHTBl MaTpULbl KO3 GHULIMEHTOB OLIEHUBAIOLIETr0 yCTPOMCTBa, pa3paboTaHHOTro Ha
ocHoBe ¢ubTpa Kanmasxa, ...

— IIOCTOAAHHBIE
— U3MEHAIOTCA C TeHeHHEM BPEMEHU
— BCeraa Y6])IB8POT C TeHeHHeM BpeMeHU

— BCerJa BO3pacTaroT C TeYeHUeM BpeMeH!
KoBapualioHHasi MaTpuiia OLIMO0K OLjeHHBaHUSA R

— HeCUMMeTpPUYHA
— yObIBaroras
— He 3aBHUCHUT OT U3MepeHHI

— BO3pacTarouias
HenpepriBHbli ¢unbTp Kasmana onpeyiensieTcs ciiefyroreid CCTeMOM:

Y=AY+K-(z=-C-Y)
K=R-CT-Q"

R=A-R+R-A" -R-C" . Q0"-C-R+G

.-1:'__] :t]rJ: “ X0 4 | ‘fl.ii_
P,=®,-R-®7 +T,-G, T’
Ria=Pu—F '{L.--lr [Coar = Pa - C, '.ll +0,,] L'(‘. 1* Pra
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Y=A4-Y+K-(z-C-Y)
K=R-C"-Q

R=A-R+R-A"-R-C".Q"-C-R+G

% =, x+T, -
P=d R @ +T,-G,-T]
_"IJ.-L'(FuLIr 1€ P-l 'f‘.--l.r +Q|-|] I '(I.--l "“m

¥ i+l i+l i

il + 'HI-I .(rl-II h{_}nl I.'I,Iln.l _l“|.|.‘3:.-.|]

Ne 7 [JuckpeTHbiit puibTp KaniMaHa onipesiensieTcsi cyiefyrolieid CUCTeMO:

Y=AY+K-(z-C-Y)
K=R-CT-Q"

R=A-R+R-A"—R-C"-Q"-C-R+G

%, =@, -1+, -7,
P,=%® R -fﬁﬂ" +T, -G, - r'
R.-J :"”.-1 _"“.-1 .(‘r-lf r[':_1.-| Hl r‘{..-1'r +£."|-]] ' .(‘r-l "{I

X =%, + Ry Cra’ Q™ it = Cont " %ol

Y=4-Y+K-(z-C-Y)
1K = R.(".Q’

R=A-R+R-A"-R.C".Q"-C-R+G

% =@, x+T, 7,
I::ml.ﬂl.mlf +F,-f:',-rj
RI = ‘Pr-l _‘pn-L"'”uLlr ‘[l“m "iiu 'f‘.--l.r +Q.-|] I 'l“.--l "“.'-1

.';."r :'-ful. + 'HI-I '('nl: h{_'}l-l l.I.III-I _('l-l."-f'-I]

Ne 8 Kakasi cucrema ypaBHeHHI OITUCLIBAET OIIEHMBAIOIIee YCTPOWCTBO Ha OCHOBE

HerpepbIBHOTO (pubTpa KasmmaHa i KOHTypa CTabU/IH3alyu yIia TaHTaXKka Tpy
M3MepeHHH TOJIBKO yI7ia TaHTa)a?
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Ne 9 Bribepute prHCYHOK, KOTOPBIHM HITFOCTPUPYET BEPHOE PACITIOIOMKEeHe KOPHeH

XapaKTepUCTHYeCKOr0 MHOTOU/IeHa Ha KOMILIEKCHOM TIJIOCKOCTH NPY [IOCTPOEHUU
OLIeHMBAIOLIIeT0 yCTPOMCTBA HA OCHOBE METOJa MOZA/IbHOTO YIIpaB/ieHMsl.

[ ¥ ropa "
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Ne 10 Kakoe ypaBHeHHe WIFOCTPUPYET TeOpeMy pasZie/ieHus, CTPOro JOKa3aHHYH AJId

JIMHEHHBIX CUCTEM?

D(s)=det(/-s—A+B-L)-det(/ -s—A+K-C)

ORIV nafiodenis D (s} ROHTNE .rn;m;'amnn D, (s)

})(s):f:let(f-.s-+A-B-I.!-Flet(f-.¢+A—K'('}

KOV :.'npa:uemm D5y KOV Haé.":;demm D, ()

D(s)=det(I -s+ A—B-L)-det(I -s + A- K -C)

e v
Koumyp wabmodenus D (5) xonmyp vipastenns D (5)

D(s)=det(I-s—A+B-L)-det(J-s— A+ K -C)

KONV 1|1rpa;1'£'mw D _(x) KOMRTVE m:é?r;demw D (5)
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