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No Bunpl yueOHOI nesTenbHOCTH 10 cemectp Bcero Ennuuner
1 Jlekuun 34 34 4acoB
2 [IpakTHueckue 3aHATUA 16 16 4acoB
3 JIaGoparopHble paboThI 16 16 4acoB
4  Bcero ayIMTOPHBIX 3aHATUH 66 66 9acoB
5 CamocrosTenbHas paboTa 42 42 4acoB
6 Bcero (6e3 sx3ameHa) 108 108 4acoB
7 ITogroroBka M cmada SK3aMeHa 36 36 JacoB
8 OOmmast Tpy10€eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

OksameHn: 10 cemectp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
mpotokot Ne 12 or« 4 » 7 2018 r

JIMCT COI'NTACOBAHUA
PabGouass mporpamMMa JIUCHUIUIMHBI COCTAaBJICHAa C Y4eTOoM TpeOoBaHWil deaepaaTbHOro
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (crnenuanbHocTH) 11.05.01 PaamosnekTpoHHBIE CHCTEMBI U KOMIUICKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmorpeHa u omoOpeHa Ha 3acemanuu Kadenpsl PTC «  » 20
rojia, IpoTokosa Ne

PazpaboTumk:
npodeccop kadenpsl kad. PTC B. U. Tucnenko

3aBeayromuii ooecneunBaronieit kad.
PTC C. B. Menuxos

Pabouas mporpamma TUCIUTUIMHEI COTIacOBaHa ¢ (paKylIbTETOM M BBITyCKArOMIeH Kadempoi:

Jexan PT® K. 1O. Ilomoga

3aBeqyromInid BEITyCKAOIIEH Kag.

PTC C. B. MenuxoB
OKCIIEepTHI:

JoteHT kadeapsl paIHOTEXHUYESCKUX

cucteMm (PTC) B. A. I'pomoB
Crapuuii mpenoaaBateins Kadeapbl
pamuorexuunyeckux cucreM (PTC) . O. Hoznpesatbix
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
COCTOWUT B HM3YYCHHUH TPHHIIUIIOB MOCTPOCHUS, (PYHKIIMOHHPOBAHUS U OCHOB MPOCKTHPOBAHUS
CUCTEM PaJuOyIpaBICHUS OABMKHBIMU OOBEKTAMH U BXOJSIIUX B UX COCTaB PaIMOCPEICTB.

1.2. 3agaum IMCHUIIITHHBI

— (opmupoBaHue 3HAHWNA, YMECHUH W HAaBBIKOB, IO3BOJISIIOIIUX CAMOCTOSTEIBLHO MPHUMEHSTh
MOJIOKCHHUSI TEOPHH aBTOMATUYECKOTO YIPaBICHUS K PaJAOCUCTEM YIPaBICHUS IOIBMKHBIMU
00BbEKTaMH;

—  H3y4YeHHE METOJIOB aHaJlM3a, CHHTE3a CTPYKTYPHBIX M (YHKIIMOHAIBHBIX CXEM PaTHOCHUCTEM
YIpaBJICHHS ;

—  UW3y4eHHUe 0COOCHHOCTEH MOCTPOCHUS, YCIOBUI (PYHKIIMOHUPOBAHUS PAIHOYCTPONUCTB CUCTEM
YIIPaBJICHUS U UX [TOKa3areed KayecTBa

- OcHOBHBIMU 3alayaMyu JUCHHUINIMHBI SABJIAIOTCA: U3YYCHHUC CTPYKTYPHBIX CXEM pPaJUOCUCTCM
YHOpaBJICHUA U 0CcOOeHHOCTEH BSaHMOHeﬁCTBHH, BXOAAIIUX B HUX MOACUCTEM, IIPHU THIIOBBIX criocobax
YHpaBJICHUA U METOAAaX HABCACHHA, U3YUYCHHC (1)I/ISI/I‘ICCKI/IX IIPOLECCOB B TUIIOBBIX CUCTEMAX HABCACHUS U
BJIMAHUC TCXHHUYCCKHUX MApaMETpPOB IOACHCTCM Ha IOKa3aTCIIMU 3(1)(1)GKTI/IBHOCTI/I KOMILJIICKCA
paaruoyIpaBJICHUS,

- HU3YYCHHUEC OCHOB CTATUCTHYCCKOI0O CHHTE3a OITUMAJIBHBIX CUCTCM YIIPABJICHUA.

2. Mecto aucunnimubl B ctpykrype OITIOII

Hucuumnnaa «OCHOBBI TEOpPUHM PpaAMOCUCTEM M KoMIulekcoB ympasineHus» (b1.B.OJ1.9)
OTHOCUTCH K 070Ky 1 (BapuaTuBHas 4acTh).

[TpeamecTByOIMKUMU AUCUUIUIMHAMY, (DOPMUPYIOIMMH HavajbHbIE 3HaHMS, sABJsIOTCA: Haydno-
uccienoparenbckasi padora cTyaeHTa, OCHOBBI KOMIIBIOTEPHOTO IPOEKTUPOBAHUS U MOJCIUPOBAHUSA
PasMOIEKTPOHHBIX CpeAcTB, OCHOBBI TEOpUH PAJHMOJIOKALMOHHBIX CHCTEM M KOMIUIEKCOB, OCHOBBI
TEOPHUH PAJINOHABUTALIMOHHBIX CUCTEM U KOMIUIEKCOB, PannoaBroMaruka, Ousuka.

[TocnenyromumMn AMCUUIUIMHAMU SIBIISIFOTCS: 3alllUTa BBITYCKHOM KBalM(UKALMOHHOW paboTsl,
BKJIFOYAs IIOATOTOBKY K IPOLEAYPE 3aLIUTHI U ITpOoLeypy 3amuThl, [Ipeaaumiomuas nmpakTuka.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHS JMCIUIIIHHbI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— IIK-1 cnocoOHOCTBIO OCYLIECTBISATh aHAJIW3 COCTOSIHMSI HayYHO-TEXHUYECKOH NpoOIeMBbl,
OTIPE/IETATH 1IeJIN U BBIMOJIHATH IOCTAHOBKY 33/1a4 IPOEKTUPOBAHMUS;

B pe3ynbrare nzyueHus TUCHUITIIMHBI 00yYaroIIUNACs TOJKEH:

— 3Harp OOUIMEe MNPHUHIMMBI TMOCTPOEHUS THUIOBBIX CHUCTEM pPaJAUOYIPABIECHUS, CIIOCOObI
YIOpaBICHUS U METOAbl HABEACHUS; CTPYKTYPHBIN COCTaB CUCTEM PaJUOYNPABICHUSI U UX O0COOEHHOCTH
[P Pa3jM4YHBIX METONAX HABEJECHMS; MCTOYHUKU IIOTPEIIHOCTEH HABEICHMS B THUIIOBBIX CHCTEMax
paauoynpaBieHus, KpUTEPUH U MTOKa3aTeln 3PPEKTUBHOCTH 3TUX CUCTEM

— ymeTb coOuparb, 00pabaTbiBaTh, aHAIM3UPOBATh U CUCTEMAaTU3UPOBATh HAyYHO-TEXHUYECKYIO
MH(OPMAIUIO C YIETOM TpeOOBaHUN K TAKTUKO-TEXHUUECKHUM TOKA3aTeNsIM Paii03IEKTPOHHBIX CUCTEM U
KOMIUIEKCOB YIPaBJICHHUS MOJBMKHBIMU OOBEKTaMHU; BBIIOJIHATh AaHAJIN3 COCTOSIHUS HayYHO-TEXHUUYECKON
pOOJIEMBI C UCIIOJIb30BAaHUEM CIIELIMAIBHON JTUTEPATyphbl , ONPEAENATh LEIH U BBITOIHATH OCTAHOBKY
3aJ]a4 IPOEKTUPOBAaHUS; aHATU3UPOBATh TPeOOBAHNUS, IPEAbABIEMbIE K allllapaType pajno31eKTPOHHBIX
CUCTEM U KOMILJIEKCOB YIPABJICHHUS MPU PELICHUH Pa3IMUHbIX TPAKTUUECKUX 3a7ay;

—  BJAJeTh TEPMUHOJIOTHUEH B 00JACTH PATUONIEKTPOHHBIX CUCTEM U KOMILIEKCOB YIIpPaBIICHUS ;
HAaBbIKaMH NIPOEKTHUPOBAHMS COBPEMEHHBIX PAaJUO3IEKTPOHHBIX CUCTEM M KOMILJIEKCOB YIIPABIEHUS U UX
MOJICUCTEM;

4. O0beM IMCHHMILIMHBI M BBl Y4eOHOM padoThl
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisier 4.0 3aueTHBIX €IWHUIBI U Tpe/CTaBleHa B
tabmuue 4.1.
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Tabnumna 4.1 — TpynoeMKOCTh TUCITUTUTAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl
10 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 66 66
Jlexuun 34 34
[IpakTuueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocrosTenpHas pabota (Bcero) 42 42
OdopmiieHre 0TYETOB 110 TaOOPaTOPHBIM paboTam 4 4
[IpopaboTka IeKIMOHHOTO MaTepraa 18 18
[TonroroBka K MpakTHYECKUM 3aHATHSIM, CEMUHApaM 20 20
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u cada sK3aMeHa 36 36
OO6mast Tpy10€MKOCTb, 4 144 144
3aueTHbIe EquHAIIB 4.0 4.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3aennl IUCHUIIINHGLI M BUALI 3AaHATHI
Pa3znenbl nMCHUIUIMHBI U BUJIBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHEBL U BUABI 3aHATHA

Ha3spanus pasiesioB JUCHUILIMHEL P ErRE 808 SES LB 3¢
10 cemectp

1 Beenenue. O01ME CBEIECHUS O 3 2 0 6 11 TIK-1
OCCIUIIOTHBIX YIPABISIEMBIX 00BEKTAX.
Paguocucrems! ynpasneHus
arMoc(epHBIMHU JIeTaTETHHBIMU
anmnapaTami.
2 VYrpapinseMmblii 00BEKT, KaK 3B€HO 3 4 6 7 20 TIK-1
CUCTEMBI aBTOMAaTUYECKOTO
perynupoBanus. KoHTyp cneasiiero
YIPaBJICHHS U €T0 OCHOBHBIC 3BEHbSI.
3 OO0mIme CBEIEHN O METOAAaX CUHTE3A U 8 4 0 9 21 |TIK-1
aHaJIM3a CUCTEM PaTuOyTPABICHHUS B
MPOCTPAHCTBE COCTOSHUS
4 Cucrtemsl paIuOTEXHUUYECKOTO U 4 2 6 4 16 IIK-1
TEIUIOBOTO CAMOHABEICHUS
5 Cucrema HaBeAEHUS MO Pau030HE 4 0 4 4 12 TIK-1
(pamuoTeneHaBeneHNeE).
6 CrucreMbl KOMaHIHOTO CIIEISIIEr0 4 2 0 4 10 TIK-1
yIpaBIeHUS.
7 CucteMbl aBTOHOMHOTO 4 2 0 4 10 TIIK-1
paauoymnpaBIeHUsI.
8 PanpnoympaBieHne KOCMUYECKUMH 2 0 0 2 4 IK-1
anmapaTamu.
9 TlpoexkTrpoBaHUEe PATUOCPEACTB 2 0 0 2 4 IK-1

CornacoBaHa Ha noptane N2 37328



CUCTEM YMpaBICHUS.

Hroro 3a cemecTp

34 16 16 42

108

Hroro

34 16 16 42

108

5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEeKIIUAM)

ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabnuna 5.2 — ConeprkaHue pa3ieoB JUCIUILUIMH (T10 JICKITUSM )
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HasBanus pa3snenos ConeprkaHue pasaesnoB TUCUUILIAEEI (110 nekuusm) - S £ 8. = & 2
10 cemectp
1 Beeagenue. O0mme 3amaun kypca. Ucropuueckuii 0630p pa3BUTHS [TK-1
CBelIeHHsI 0 OECIMIIOTHBIX CPECTB YIPaBJICHUS OCCIMIOTHBIMY JIETATEIbHBIMH
yIpaBlIsieMbIX 00BEKTaxX. amnmaparaMmu. Bxmaj pycckux u 3apyOeXHBIX YUEHBIX
Pagnocucremsr B Pa3BUTHE TEOPUHU U TEXHUKHU PAJAUOYIIPABICHUSL.
yIpaBJIeHUS Knaccugukanus o6bexToB ynpasieHus.Criocoobl
arMoC(epHbIMU yIpaBiieHUs] aTMOC(EPHBIMI OOBEKTaMH.
JeTaTeIbHbIMU ABTOHOMHOE yrpaBieHne. CaMoHaBeieHUE.
arraparaMmu. KomangHoe ynpasnenue. Paguorenenasenenue.
Komb6unupoBansnoe ynpasienue. Kparkas
XapaKTepUCTHKA CTIOCO00B yrpaBieHus. OObEKTHI
ynpasiieHus (OY) 1 METO/bl UX HaBEIEHUS.
JIByXTOYEUHBIE METOBI HaBeIeHUs. MeTox
IPONOPLHUOHAIBHOTO CONIMKEHUS, METO/l HaBeICHHSI
10 KPUBOW TIOTOHH, METO[ IPSIMOTO HABEJCHHUS,
METO/]l TapalieIbHOro cOnmxkenus. TpexToueuHsblit
METOJl HABEJICHHS: METOJI COBMEIIICHUSI.
Hroro
2 Ynpasisiemblit 006eKT,  CrocoOBI CO3aHMsI YIIPABIISIOMIUX CHIT TIPU [K-1
KaK 3BEHO CHUCTEMBI pasIMYHbIX a3poArHaMu4ecKkux cxemax OY.
ABTOMAaTHYECKOTO W3mepuTenbHas, KOMaH/IHAS ¥ UCTIOTHUATEIIbHAS
perynmupoBanusi. Koutyp  cucremsl koopauHatr. KoHTYp crieasiiero yrnpaBieHus
CJIEAISILLETO YIPABIEHHUS U U €r0 OCHOBHBIE 3BEHbsI. YIIPaBJICHUE
€r0 OCHOBHBIC 3BEHBSI. npocTpaHcTBeHHBIM aBrkeHHeM OVY. Ilepenarounast
¢bynkuus OY.Apronuinot (All) u 3BeHO «AII-OVY».
O61mas (yHKIIMOHATIbHAS CXeMa PaiiodIEeKTPOHHOMN
cucremsl ynpasnenus (POCY).
Hroro
3 OOuue cBeneHus 0 Maremarudeckue MOIEIH MPOLECCOB U OOBEKTOB B [K-1
METOJIaX CUHTE3a U MPOCTPAH-CTBE COCTOSIHUN 3aMKHYTOW CHCTEMBI
aHaJu3a CUCTEM ynpasieHus. [locTaHoBKka 3a/1aun CUHTE3a
pazuoyTpaBieHHs B ONITUMAIILHOW CHCTEMBI PAHOYIIPABICHUS B
IPOCTPAHCTBE COCTOSIHUSL  MTPOCTPAHCTBE coCTOsIHUNA. Kputepuu u nokaszarenu
3(pPEeKTUB-HOCTH — UHTETPAJIbHBIN KBaJpaTUYHBIN
¢dynkumonan kauecta JleroBa-Kanmana; nokanbHbli
(GYHKITMOHA KadecTBa. HE00X0-TUMBIC YCIOBHUS
cunre3a POCY: HabmonaeMocTh U ypaBise-MoCTh
TMHAMAYecKuX crcteM.CTpyKTypa aaropuTMa
ONTUMAaJILHOIO YIIPABJICHUS B JIMHEHHOU rayCCOBCKOMN
3aj1a4e ONTUMU3AINH C KBaJPATUIHBIM KPUTEPUEM
kauecTBa. OCOOEHHOCTH CHHTE3a HECTAlMOHAPHBIX
POCY. CoBmecTHas (unbTpanus 1 napameTpuyeckas
unentTudukanus. O000IIeHHAsS CTPYKTYpHAs cXemMa
5




ontumMainbHol POCY.Tounocts POCY.
Knaccugukarus ommboK yrpaBiaeHus U TOKa3aTenu
TOYHOCTH. [[prYMHBI TOSIBICHUS OMMOOK yIpaBICHUS
u nnpomaxoB.IloTeHmanpHass TOU4HOCTh ONTUMAIBHOM
POCY. Metonuka pacuera IMHAMUYECKUX U
(GIIYKTYaIllMOHHBIX OIIMOOK CHCTEM YIIPABICHHUS.
[IpoexktupoBanue POCY ¢ ucnonbs3oBaHueM
HMUTAIMOHHBIX Mojielieit Ha DBM.

Hroro
4 Cucremsl Bungel cuctem. CTpyKTypHBIE CXEMBI TOJIOBOK 4 [K-1
PaMOTEXHUYECKOTO U CaMOHAaBEeJICHUs: AKTUBHBIE, MIOJIyaKTUBHBIE,
TEIJIOBOTO naccuBHble. CXEMbI YITIOMEPHBIX TOJIOBOK
CaMOHaBeJIeHUs camMoHaBeJleHHs1. MozienM KOHTYPOB CaMOHaBEICHMSL.

Mopnenu paguocpesiCTB U TOMeX B KOHTYPax
caMOHaBe/IeHHsI. AHAJIUTHYECKUE METOIbI
UCCJIEI0BaHUSI KOHTYPOB CAMOHABE/ICHHUS.
MonenupoBanue KOHTypa caMOHaBeACHUS. TaKTHUKoO-
TCXHUYCCKHUEC MMOKA3aTC/Iu paJuO3JICKTPOHHBIX CUCTEM
CaMOHAaBE/ICHHS: JaJIbHOCTb, pa3pelIaromias
CIIOCOOHOCTH 110 KOOPAMHATAM, TOUHOCTb.

Hroro
5 Cucrema HaBesieHHs 110 [[pUHIIMIIBI TOCTPOEHUS CUCTEM 4 TIK-1
panno30He paauoreneHaBeneHus. Cucrema HaBeIeHUs 110

(paguoTeneHaBeicHHE). | paauoNydy. Pannonuuus ynpaBieHus B pajuoiyde.
CrpyKkTypHas cxema KOHTypa pajioTeIeHaBEACHUS.
[lepenarounbie PyHKIIMU OCHOBHBIX 3B€HbEB KOHTYpA
panuoTeneHaBeieHN. VIcTOUHUKY OIIMOOK ITpU
paauoreneHaBeeHUU. OLEHKAa TOUHOCTH CUCTEM
panuoreneHaBeneHus. JlanbHOCTh
paauoTeIeHaBECHUS.

HUrtoro

6 CucreMbl komMmanHoro  PagmocpencTsa cucTeM KOMaHIHOTO CIEASILETO 4 [K-1

CIIEJAIIETO yrpaBieHus.  ynpasieHus. KoopauHaTel cCUCTEM KOMaHIHOTO
YIPaBJIEHUS IPU HABEIEHUU METOIOM COBMEILECHHUS U
napajuiesnbHoro convxeHus. @yHKIMOHAIbHBIE U
CTPYKTypHbIE cxeMbl. KomMaH1Has paquoauHUs.
KomanaHast paaroiarHus Kak 3BEHO CHCTEMBI
cleAuero paauoynpasiaeHus. QyHKIHMOHAIbHbBIE
CXEMBI U OIIEHKa TOYHOCTH KOMaH/HBIX CHCTEM.
OmubKu npu KOMaHAHOM yTipaBieHHH. J[aabHOCTh

JIEUCTBHS.

Hroro
7 Cuctembl aBToHOMHOTO | Kitaccugukaius cucteM aBTOHOMHOTO YIIPaBICHHSL. 4 TIK-1
panuoynpaBiIeHUS. N3MmepuTenbHbie YCTPOMNCTBA CUCTEM aBTOHOMHOTO

paanoyIpaBIeHUs: PaIMOBBICOTOMEPHI U
paJroIaTbHOMEPHI; JOTIICPOBCKUN U
KOPPENSLUOHHBINA H3MepUTeIn ckopocTu. O030pHbBIE
6optossie PJIC. [TaccuBHBIE aBTOHOMHBIE
paauocuctembl. CHUCTEMBI aBBTOHOMHOTO
panuoyIpaBiIeHHs ¢ pacliO3HaBaHUEM 00pa30B.
[TomryaBTOHOMHBIE CUCTEMBI PATUOYTIPABICHHUSI C
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HCIIOJIB30BAHUEM CITYTHHUKOBBIX
paarnOHaBUTAITUOHHBIX CUCTCM.

Utoro 4
8 Papuoymnpasnenue KomaHHO-u3MepUTEIbHBIE KOMIUIEKCHI KOCMHYECKHUX 2 IK-1
KOCMHUYECKHUMH paauocucteM ynpasnenus. Knaccuduxanus u
anmaparaMmi. ocobeHHocTu paauoynpasienus KA.

OyHKIMOHAIBHAS U CTPYKTYpHAsi CXeMa CUCTEMBI
ynpasienus KA .Kparkast xapakrepuctuka u
CpaBHEHHE CIIOCOO0B yrpaBiieHus. bopToBoit u
HA3eMHBIM CETMEHT KOMILIEKCOB PaIuOyIIPABICHUS
KA. OcoGeHHOCTH UCTIONIb30BAHMS
PAAMOTEXHUYECKUX CUCTEM B HA3eMHBIX KOMILIEKCAX
KOHTPOJISI TPACKTOPHUH U yrpaBiieHUs IBrxeHueM KA.

Hroro 2
9 IIpoexTupoBaHue PanuocucreMs! yrpaBieHus U UX IPOESKTUPOBAHUE. 2 [IK-1
pazuoCpeCTB CUCTEM OcHOBHBIE 3Talbl NPOEKTUPOBAHUSA U UX COACPIKAHUE.
YIIPABJICHHUS. IIpoexTupoBaHUe paguOCUCTEM YIIPABIEHUS C
MCII0JIb30BaHUEM UMUTALMOHHBIX MOJEIEH.
Hroro 2
Hroro 3a cemecTp 34

5.3. Pazaesbl AMCHMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbITYIIUMHU)
U oOecneynBaeMbIMU (MOCJIAEAYIONUMH) JUCHUNIIMHAMUA
Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMHE (TTOCIICAYIOMMMU ) TUCIUTUTHHAMY TTPEICTABICHBI B Ta0mwmie 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUTUIMHBL M MEKIUCIUILTUHAPHBIE CBSI3U

Ne pa3znenoB maHHOW AMCHUIUIMHBL, 7151 KOTOPBIX HEOOXOAUMO H3ydeHHE
HayMeHOBaHHE NUCIUILINH o0ecrneurBaroInX U 00eCcrednBaeMbIX TUCITUILINH

1 2 3 4 5 6 7 8 9

HpeI[HIeCTBy}OH_[I/IC JAUCITUITIINHBI

1 Hay‘lHO'I/ICCHeI[OBaTeJIBCKaH

+ + + + +
pabora cryneHTa

2 OCHOBBI KOMIIBIOTEPHOTO
MIPOCKTUPOBAHUS U
MOJIETUPOBAHUS
PaTuOdIEKTPOHHBIX CPENICTB

3 OcHoBBI TEOpUU
pagroIOKallMOHHBIX CUCTEM U + + + + +
KOMITJIEKCOB

4 OcHOBBI TeOpUHU
paaroHaBUTallMOHHBIX CUCTEM + +
M KOMILIIEKCOB

5 PaguoaBromaruka + + + + +

6 ®usuka + +

[Tocnenyromme AMCUUTUIAHBI

1 3amuTa BEIMYCKHON
KBaJIM(PUKALIMOHHON paldoThI, + + + + + + + + +
BKJIIOYasl IOATOTOBKY K
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MpOLIEType 3aAIUTHI U
MIPOIIETYPY 3aITUTHI

2 [TpepaumniioMHasi MpakTHKa + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETeHIIMI, (POPMUPYEMBIX P U3yYEeHUH TUCHHUIUIMHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCLUMILIMHBI, W BHUJIOB 3aHITHUN
IpeACTaBIeHo B Tabmuie 5.4.
Tabnmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHUU IUCIUIUIMHBI, ¥ BHJIOB
3aHSATUN

GE) = Buap! 3aHATHI

gz = P s oe o S .o s - o . DopMBbI KOHTPOJIA
X = = o= o X » I = O o \© L = oo

IK-1 + + + + JloMaiiiHee 3ajiaHue,

Ox3ameH, KoHcIiekT
camonoAroToBku, OTYET I10
nmabopaTopHOi padore,
Ornpoc Ha 3ansaTusx, Tect

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUYEeHH S
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI
HaunmenoBanue naboparopHbIx paboT npuBeeHo B Tadbmauue 7.1.
Tabnuna 7.1 — HanmeHoBaHuUe 1ab0OpaTOPHBIX paboT

f (&)
HasBanwus pa3zaeinos HanmeHnoBaHue 1abopaTopHBIX padboT 8 § 8. = 3 2
10 cemectp

2 VYmpasnseMmsblil 00bekT, IccaenoBaHue NpoueccoB B CUCTEMAX YIPABICHHUS . 6 T1IK-1
KaK 3B€HO CUCTEMEI Vitoro 6
aBTOMAaTHYECKOIO
peryaupoBanus. Kontyp
CIIEJSIIIETO YIPABICHUS U
€r0 OCHOBHEBIE 3BEHBS.
4 CucreMsbl CHHTE3 U UCCIIefOBaHIE ONTUMAJILHON CHCTEMEI 6 TIK-1
PaTUOTEXHUYECKOTO U YIPaBJICHHS PAKETON B PEKUME CaMOHaBEICHUS
TEIIOBOTO Wroro 6
CaMOHAaBEICHU
5 Cucrtema HaBe[ieHUs IO  YTIIOMEpHAs ClIesIIas CUCTeMa ¢ KOHMYECKUM 4 TIK-1
paano30He CKaHMPOBAHUEM JIMAarpaMMbl HAIIPaBIEHHOCTH.
(pamuoTteneHaBeeHUE). Vroro 4
Hroro 3a cemectp 16

8. IpakTnyeckune 3aHATHS (CEMHHAPDI)
HaumeHnoBanue MpakTHYECKUX 3aHITHI (CEMHUHAPOB) IPUBEACHO B Ta0mwuile &.1.
Tabnuna 8.1 — HaumeHoBaHue NPakKTUYECKUX 3aHATHH (CEeMHHAPOB)

9 f 0]
HasBauus pasienon HauMeHOBaHME MPAKTHYECKUX 3aHATHiT (cemuHapoB) ; S § 8. & 8
10 cemecTtp
1 Beeneune. O01ne CriocoObI yrpaBieHusl U METO/IbI HABEIICHHUSI. 2 TIK-1
CBeJICHHS 0 OecTMIOTHRIX KuHemarndeckue 3BeHbs PaiiodIeKTPOHHBIX CUCTEM
YIPaBISEMBIX OOBEKTAaX.  YIPaBIICHUS.
PangmocncreMsr Wroro 2
yIpaBJICHUS
arMochepHpIMU
8
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JeTarenbHbIMU
anmnaparami.
2 Vnpapnsembiii 00beKT, JIMHAMUYECKHE XapaKTEPUCTHKH 3BEHHEB B 4 [TK-1
KaK 3B€HO CHUCTEMBI 3aMKHYTOM KOHTYPE€ PaJlO3IEKTPOHHON CUCTEMBI
aBTOMAaTUYECKOTO yIpaBICHUS.
perynupoBanus. Kontyp Hroro 4
CIIESIIIETO YIPABICHUS U
€r0 OCHOBHBIE 3BEHbSI.
3 OO0wme cBeIeHNs O OCHOBBI CTaTUCTUYECKOW TEOPUU ONITUMAIBLHOTO 4 [1K-1
METOAAX CUHTE3a U yIpaBJIeHUS] TUHAMUYECKUM OOBEKTOM.
aHaJM3a CUCTEM Viroro 4
paauoyIpaBiieHUs B
IPOCTPAHCTBE COCTOSHUS
4 Cucremsl PanosieKTpOHHBIE CUCTEMBI YIIPABJICHUS B PEKUME 2 [K-1
PaIOTEXHUYECKOTO U CaMOHAaBEICHUSI.
TEIJIOBOTO Vroro 2
CaMOHaBeJICHUS
6 CucteMbl KOMaHAHOTO  Paano371eKTpOHHBIE CUCTEMBI YIIPABIEHUS B PEXKUME 2 [K-1
CIIEJSIIIETO YIPABICHUS.  CIEAAILIETO YIpPaBICHUS.

Htoro 2
7 CucteMbl aBTOHOMHOTO  Pa/inosneKkTpoHHbIE CUCTEMBI YIIPABICHUS B PEXKUME [K-1
paauoynpaBIeHUsI. ABTOHOMHOT'O YITPABIICHUS.

Hroro 7
Hroro 3a cemecTp 16

9. CamocTosiTesibHasi padoTa
Bunsl camocrosiTensHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIe KOMIIETEHITUH MPECTABICHbI B

Tabmuie 9.1.
Tabmuua 9.1 — Bunbel caMmocTosTenbHON PabOTHI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIIETECHITUU
BuibI CAMOCTOATEIBHOM g 428 £
Ha3spanus paszesnon g s5 52 2 DOpMBI KOHTPOJIS
paboThI © 3 E=bB 2
10 cemectp
1 Beeneuune. O01ne IToaroroBka K 3 [1K-1 Koncmekr
CBEJICHUS O OCCITUIIOTHBIX TPAKTHYECKUM 3aHSITHSIM, camoroarotoBku, Ompoc
yIpaBIseMbIX OOBEKTaX.  CEMHHapaM Ha 3aHATHAX, Tecr,
PangmocncreMsr K3aMeH
a/iHOCHCTC [TpopaboTka JIEKIIMOHHOTO 3 Ix3ame
yIpaBIeHUS MaTepHana
arMochepHbIMU
JIeTaTeIbHBIMU Hroro 6
armapaTamu.
2 VYmpasnsemslit 00bekt, [logroroBka k 4 ITK-1 JlomaliHee 3a1aHue,
KaK 3BE€HO CHCTEMBI MPAKTHYCCKUM 3aHATHSM, Ompoc Ha 3aHATHAX, TecT,
aBTOMaTHYECKOIO ceMuHapaMm DK3aMeH
perymiposanms. KOHTyp [TpopaboTKa JEKIIMOHHOTO 3
CIIC/ISIIIICTO YIPABICHUSL U\ epuana
€ro0 OCHOBHBIE 3BEHbBS.
HTtoro 7
3 OO0wIme cBeIEeHN O IToaroroBka K 5 [1IK-1 JlomamHee 3aganue,

METOJaxX CUHTE3a U
aHaJin3a CUCTEM

NPAaKTUYECKUM 3aHATHSIM,
ceMuHapaMm

Koucmekr
caMomnoIroToBku, Onpoc
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paavoyIpaBlieHus B [TpopaboTka JTeKIIMOHHOTO 4 Ha 3aHATUSX, TecT,
MPOCTPAHCTBE COCTOSIHUSL  MaTepuana DK3aMeH
Hroro
4 Cucrembl [ToaroroBka k IK-1 Jomamnee 3aganue,
PaIOTEXHUYECKOTO U MPAKTHYECKUM 3aHATHIM, Onpoc Ha 3aHATUSX,
TEIJIOBOTO CceMUHapam Otuer o mabopaTropHOi
CaMOHaBeJACHHUS O(OPMICHHE OTUETOB 110 2 pabore, Tect, Dx3ameH
naboparopHbeIM paboTam
Uroro
5 Cucrema HaBeneuusd o Iloaroroska K [IK-1 Onpoc Ha 3aHATHSX,
paguo3oHe IIPAKTUYECKUM 3aHATHSM, Otuet no nmaboparopHoit
(pamuoTelieHaBeIeHUE).  CEMHHapam pabore, Tect, Dx3ameH
OdopmieHre 0T4eTOB 10 2
J1abopaTopHBIM paboTam
Uroro
6 Cucremsl komangHoro  [loaroroBka k [1K-1 Jomarnee 3ananue,
CIICISIIICTO YIIPABICHUS.  TPAKTHYSCKUM 3aHITHSM, Ompoc Ha 3aHATHSAX, TecT,
ceMuHapaMm DKk3amMeH
[IpopaboTka JIEKITMOHHOTO 2
Marepualna
Htoro
7 Cuctembl aBToHOMHOTO  [lomroroBka k IK-1 JloMaiiiHee 3ajianue,
paauoynpaBIeHUsI. MPAKTHYECKUM 3aHATHIM, Ompoc Ha 3aHATUsX, TecT,
CceMHHapam DK3aMeH
[TpopaboTka JIEKITMOHHOTO 2
Marepuasna
Hroro
8 Papuoymnpasnenue [IpopaboTka JIEKITMOHHOTO IK-1 Ornpoc Ha 3ansaTUsIX, Tecr,
KOCMHYECKHUMHU Marepuana DKk3amMeH
amnmaparamm. Vitoro
9 TlpoexTupoBanue [TpopaboTka JIEKITMOHHOTO IK-1 Ornpoc Ha 3ansATUsIX, Tecr,
pPazuoOCPECTB CHCTEM Marepualna DKk3amMeH
yIIpaBICHUS. Vitoro 2
Hroro 3a cemectp 42
[ToxroToBka u caavya 36 DK3aMeH
HK3aMeHa
Hroro 78
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. baajbHble OLEHKHU IJIS 3J1eMEeHTOB KOHTPOJISI
Tabmuna 11.1 — bayutbHBIC OIIEHKH 711 SJIEMEHTOB KOHTPOJISI

N . MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJt 3a rnepuon Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
10 cemectp
JomarniHee 3a1aHue 7 7 8 22
Koncriekr 6 6 6 18
CaMOTIOITOTOBKHU
Ornpoc Ha 3aHATHAX 6 6 8 20
Otuet no nabopaTopHOii 5 5 10
pabore
Wrtoro makcumym 3a 19 24 27 70
nepuos
DK3aMeH 30
Hapacraromum urorom 19 43 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0asioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IIpe/ICTaBiIeH B Tabnuie 11.2.
Tabnuua 11.2 — [1epecueT 0auIoB B OLIEHKH 3@ KOHTPOJIBHBIE TOUKH

basiel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT 5)

Ot 70% no 89% ot makcumasbHOM cymMMbl OaiioB Ha fgarty KT

4
Ot 60% 10 69% oT MakcuMaIbHON cyMMbI OanioB Ha jnary KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecder cymMMbI 02/1710B B TPAAULHOHHYIO H MEKIYHAPOAHYIO OLEHKY
[Tepecuer cymmbl 0aoB B TPAJUIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY NpEICTaBlIeH B TaOIuIle
11.3.

Tabnuna 11.3 — Ilepecuer cymMMbl 0aJIJIOB B TPAJUIIMOHHYIO M MEXTYHAPOIHYIO OLIEHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YUHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTu4HO) (3a4TEHO) 90 - 100 A (0TJINYHO)
85 -89 B (ouens xoporiio)

4 (xopor1o) (3a4TeHO) 75 -84 C (xopormo)
70-74
65 - 60 D (ynoBieTBOpUTENHHO)

3 (YyAOBIETBOPHUTEIBHO) (3a4TEHO) 60 - 64 E (HOCpeACTReHHO)
2 (seynoseTBOpUTEILHO) (HE Hwxe 60 6annos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOE 1 MH(OPMALIMOHHOE 0OecrieYeHre JUCHMIITIMHBI

12.1. OcHoBHas JquTEpaTypa

1. Pagmocuctemsl yrnpaBieHus: y4eOHWK s By30B / B. A. Beiinens [u ap.]; pen. B. A.
Beiinens. - M.: Ipoda, 2005. - 416 c.: un. - (Beiciee oOpazoBanue. PaguoTexHHUECKUE CUCTEMBI). -
bubmuorp. B xonue mas. - ISBN 5-7107-6968-1 (nanuuue B 6ubmorexke TYCVYP - 72 5k3.)

2. ABuanMoHHBIE CHCTEMBbI paguoympasienus: B 3 T. / pea. A. . Kanamenkos, pen. B. . Mep-
kyinoB. T. 3: CucreMbl KOMaHIHOTO PaJHOYIpaBICHUS. ABTOHOMHBICE U KOMOMHHPOBAHHBIC CH-CTEMBI
Hasenenus / B. . Mepkynos [u ap.]. - M.: Paguorexnuka, 2004. - 317[3] c.: wi. - bub-nmuorp.: c. 313-
317. - ISBN 5-93108-037-6 (nanmuuue B 6udauoreke TYCVYP - 30 ak3.)

12.2. lonotHuTEIBLHAS IUTEPATypa

1. AsBmanuoHHble cuCTeMBbI paguoympasienus: B 3 T. / pen. A. . Kanamenkos, pen. B. K. Mep-
KynoB. - M.: Pagmorexnuka, 2003 - (ABuanmoHHbIE cUCTeMbI paguoympasicHus). T. 1: ITpuHIUIBI
MOCTPOCHUSI CUCTEM paauoynpasieHus. OcHOBBI cuHTe3a W aHanmusa / B. WM. MepkynoB [u np.]. - M.:
Pamnorexnuka, 2003. - 190[2] c.: un. - bubmuorp.: c. 187-190. - ISBN 5-93108-035-x (manuume B
ouoamnoreke TYCVYP - 40 5k3.)

2. ABuanMOHHBIE CUCTEMBI paauoymnpasieHus: B 3 T. / pea. A. 1. Kanamenkos, pen. B. . Mep-
KynoB. - M.: Pamuorexnuka, 2003 - (ABHAaLMOHHBIE CHCTEMBbI paauoynpasieHus). T. 2:
Panuosnextponnsie cuctemsl camonaseneHust / B. . Mepkynos [u ap.]. - M.: Paguorex-nuka, 2003. -
389[3] c.: . - bubmmorp.: c. 385-389. - ISBN 5-93108-036-8 (mamuuue B 6udmuoreke TYCVYP - 30 3k3.)

3. IlepoB, Anekcanap ManoBuu. CratucTuyeckas TeEOpUS PATUOTEXHHUUECKHX CHCTEM:
YueOHnoe mocobue st By3oB / A. U. Ilepos. - M.: Pagnorexnuka, 2003. - 398[2] c.: un. - (YueOHOE
noco-6wue). - bubauorp.: c. 398. - ISBN 5-93108-047-3 (nanuuue B 6ubmanorexke TYCVYP - 21 3k3.)

12.3. YueOHO-MeTOAUYECKIE MOCO0Us

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. PammocucreMsl yrpaBieHus: Y4eOHO-METOAHUECKOE ITOCOOHE 10 JIA0OpaTOPHBIM paboTaM 1o
kypey / Tucnenxo B. U., Bopommnuna E. I1., CaBun A. A. - 2011. 48 c. [DnexkrponHslit pecype]| - Pexum
nocryma: http://edu.tusur.ru/publications/2121 (mara oopamenus: 06.07.2018).

2. Maremaruyeckue MoeNnu AMHAMHYECKHX CHCTeM B (opMe ypaBHEHUUH AJisi MEpEeMEHHBIX
COCTOSIHUS: Y4eOHO-METOJMUECKOe IMOCOOMe K MPAaKTUYeCKHMM paboTam 1o Teme «Maremarndeckue
MOJIENIM TMHAMUYECKUX CHCTeM» Mo Kypcy «Paaunocucremsl ynpasnenus» / Tucnenko B. U. - 2011. 44 c.
[Onextponnbiii pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/2126 (mata oOpaieHus:
06.07.2018).

3. Ilpmem m oOpaboTka curHaNOB: MeToquUecKoe IOCOOHE IO CaMOCTOATENBHOW paboTe
cryaeatoB (CPC) / Illocrak A. C. - 2012. 19 c. [OnekrponHbli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/1809 (nara obpamienus: 06.07.2018).

12.3.2. YueOHO-MeTOAUYECKHE TOCOOMS ISl JIMI ¢ OTPAHMYCHHBIMHU BO3MOKHOCTSIMU 310POBbS M
HHBAJIN/10B

Y4eOHO-MeTOaAuYEeCKUE MaTrepHalibl s CaMOCTOSATENbHON U ayAUTOPHON pabOThl 00ydaromuxcst
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/JOPOBbS M MHBAJIUOB MPEIOCTABISAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS UHPOPMALIIH.

JL1st 1M1 ¢ HapyIIeHUSIMH 3PeHus:

- B (hopMe 3JIEKTPOHHOI'O IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 M1 ¢ HAapYIIEeHUsIMH CJIyXa:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo (hopme.

Jlst M1 ¢ HapylIeHUsIMH OTIOPHO-ABUTIaTe/IbLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (opme.

12.4. TIpodeccnonanbHbIe 0a3bl JAHHBIX M HHGOPMAILMOHHBIE CIIPABOYHbIE CHCTEMBbI
1. Tlpu u3yuyeHUH AMCUUILUIMHBI PEKOMEHIYETCsl UCTIONb30BaTh 0a3bl JaHHBIX, HHPOPMAIIMOHHO-
CIIPABOYHBIE 3 TIOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYyN
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https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuajibHO-TEXHHYeCKOe o0ecredeHue M CIUIINHBI U Tpedyemoe NporpaMMHoe
olecreuenmne

13.1. O0mue TpedGOBaHUS K MATEPHAJIBbHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecre4eHH 0
AUCHUILIUHBI

13.1.1. MarepuaJIbHO-TeXHHYeCKOe M IPOrpaMMHoOe obecriedeHue VIl JTeKINOHHBIX 3aHATHI
Jns mpoBeneHusl 3aHATHN JIEKIIMOHHOTO THWIIA, TPYNIOBBIX M WHAWUBUYAJIbHBIX KOHCYIbTALUM,
TEKYILIEro KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTallMy UCIOJIb3yeTCsl yueOHasi ayAUTOPHUs C KOJIMYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas JTOCKOM M CTaHAAPTHOW yueOHOM Mebemnbio. MiMeroTcs
J€MOHCTpallMOHHOE O00O0pylOBaHHE U Y4eOHO-HAIIsAHbIE MOcoOus, oOecreyuBarole TeMaTHYeCKUue
HWJUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. MaTrepuaJibHO-TeXHHYECKOE H TPOrPaMMHOe ofecriedeHue I MPAKTHYECKUX 3aHATHi

YyeOHnast mabopartopuisi HHPOPMAIIMOHHBIX TEXHOJIOTHI

yueOHasi ayauTOpus JUIs MPOBENCHHS 3aHATHI MPAKTUYECKOTO TUIla, ydeOHas ayauTOpHs IS
MIPOBENEHUS 3aHATHH J1a00OpPaTOPHOTrO THIIA, TIOMEIIECHHE Ul KYpCOBOTO MPOCKTHPOBAHUS (BBIMOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmacte, . Tomck, Bepmmauna ynmuna, a. 47, 423 ayn.

Ornucanue uMerIerocs 000pyI0BaHUs:

- locka marautHo-MapkepHass BRAUBERG;

- LMC-100103 Dxpan ¢ anexrpornpuBogoM Master Control Matte 203*203 cm White FiberGlass,
YepHas KaliMa 110 IEPUMETPY;

- [Ipoextop NEC «M361X»;

- CucreMHbliii 0ok (16 wrt.);

- MonwuTops! (16 mrT.);

- Komnerorep;

- Kommnekt cnenuanu3upoBanHoi yueOHo# mebenu;

- PaGouee mecTo mpenogaBarels.

[TporpamMmmHoe obecrieueHue:

— PTC Mathcad13, 14

JlaGoparopusi rpynImoBOro MnpoekTHoro obydenus / Jlaboparopusi pajino371eKTPOHHBIX CPEICTB
3alIUTHI TEJIEKOMMYHUKAITMOHHBIX CHCTEM

yueOHasi ayAUTOpHs Ui NPOBEIEHHs 3aHATUI MPAKTUYECKOTro THMA, ydeOHas ayJuTopus A
MIPOBECHMS 3aHATHI 1TaOOpPaTOPHOTO TUIIA

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuna, a. 47, 406 ayx.

Onucanue uMmeroIerocs 000pya0BaHus:

- Cxanep Canon CanoScan LidelOO USB;

- I'eneparop '4-218 BY curnasos;

- I'eneparop I'3-109;

- ['eneparop '4-144;

- I'eneparop I'5-63 (Ne24029);

- ['eneparop I'5-63 (Ne26448);

- Paboune cranium Ha 6a3e nporeccopa Pentium-4 (12 mr.);

- JImuetinpii nctounnk rmmranusg HY3003;

- JInneuinplii nctounuk nutadus HY3003;

- [Tasmeras cranmus Quick 936 ESD;

- Tudporoii ananuzarop cnekrpa GSP-810;

- Hudporoii rereparop curaanos 'CC-80;

- Hudporoii ocunmnorpad EZ Digital DS 1150;

- Pabouee mecto perynmuponmiuka C4-1200P;

- Pabouee mecto perynuposiika C4-1200P;

- Usmeputens UKKIIO «O630p-304/1»;
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- MHOTrO(YHKIIMOHATBHBIN H3MEPUTEIbHO-BBIYNCIUTENBHBIN KoMIuieke National Instruments;
- Araimzarop cnekrpa N90OOF-CFGO005;

- Ommagounsiii Mmoaynb Instant SDR Kit;

- Ocmmmmorpad MSOX3054A;

- [Ipuntep nazepubiit HP LaserJet P2035;

- Paboune cranmuu Ha 6a3ze nporeccopa Pentium - 15 (12 mr.);

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- Pabouee mecTo nmpenogaBarers.

[TporpammMHuoe obecnieueHue:

— PTC Mathcad13, 14

Jlaboparopusi paguo31eKTPOHHBIX CHCTEM TIepeadyu HHPOPMAIIHH

yueOHasi ayauToOpus JUIs MPOBENCHHS 3aHATHI MPaKTUYECKOTO THIla, ydeOHas ayauTOpHs Ul
MIPOBEJICHUS 3aHSATUH JTa0OPAaTOPHOTO THUIA, MOMEIIEHUE JJIsI KYPCOBOTO MPOEKTUPOBAHUS (BBIMOITHEHUS
KYPCOBBIX PaboT)

634034, Tomckas ob6macte, . Tomck, Bepmmauna ynuna, a. 47, 401 ayn.

Ornucanue UMerIerocs 000pyI0BaHUs:

- Komnbrotep (8 mrt.);

- Mounutop (19” SAMSUNG 1730S) (8 mrt.);

- KinaBuarypa (8 wr.);

- Mbimb (ontrueckast) (8 1mir.);

- Kommuiekt cienmanu3upoBanHol yaeOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpammMHuoe obecnieueHue:

— PTC Mathcad13, 14

13.1.3. MarepuajibHO-TEXHHYECKOe H IPOrPaMMHoe odecrievyeHne 1JIs J1adopaTopHbIX pador

Y4eOHast 1abopaTopusi HHPOPMAIIMOHHBIX TEXHOJIOTUI

yueOHasi ayAUTOpHs Ul HPOBEIEHUs 3aHATUI MPAKTUYECKOTro THMA, ydeOHas ayquTopus ajs
MPOBENEHUS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHE JUI KYpPCOBOTO MPOSKTHPOBAHUS (BBIIOTHEHUS
KYpPCOBBIX paboT)

634034, Tomckast obnacts, . Tomck, Beprmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeronierocs 000py10BaHuUs:

- locka marautHo-MapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ snexrponpuogom Master Control Matte 203*203 cm White FiberGlass,
YepHas KaliMa 110 IEpUMETPY;

- [Ipoextop NEC «M361X»;

- CucremMHblit 0ok (16 mrt.);

- Monutopsr (16 mr.);

- Komnerorep;

- KommuiekT ciennanu3upoBaHHoi yueOHON Mebenu;

- PaGouee mecTo mpemnogaBares.

[TporpamMHoe oOecnieueHue:

— PTC Mathcad13, 14

Jlaboparopusi paguo31eKTPOHHBIX CHCTEM Tepeaadu HHPOpMAIHH

ydaeOHasi ayauTOpHUsl ISl MPOBEACHUS 3aHITHI MPAKTHYECKOTO THUIMA, ydeOHas ayIuTOpus st
MIPOBEJICHUS 3aHATUH JTa0OPATOPHOTO THIA, MOMEIIEHUE JJIsi KYPCOBOTO MPOEKTUPOBAHUS (BBITOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuna, a. 47, 401 ayx.

Ornucanre UMEIOIETocs 000PYyIOBaHHUS:

- Kommerotep (8 mit.);

- MonwuTtop (19”7 SAMSUNG 1730S) (8 mt.);

- KnaBuarypa (8 mr.);
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- Mbimb (onrtuyaeckas) (8 mrT.);

- KommiekT cnenuanu3upoBaHHON yaeOHOM MeOenu;
- PaGouee mecto mpenogaBares.

[TporpamMHOe oOecnieueHue:

— PTC Mathcad13, 14

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0eciedyeHue IJIsl CAMOCTOSITeIbHOM padoThl
s camocTosATeIbHON pabOThl MCIONB3YIOTCS Y4YeOHBIC ayaIuTOpUH (KOMITBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTb, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacTs, I. ToMck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepmmauna ynuia, 1. 74, 207 ayn.

CocraB 000pyn0OBaHus:

- yueOHast MmeOerb;

- komnbioTepsl kiacca He Huxe [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIIBIOTEPHI MOAKIIOUEHBI K ceTn «VHTepHeT» M 00ecrednBaroT JOCTYH B 3JIEKTPOHHYIO
nH(POPMAIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOEe OOecneyeHre TUCUUIIMHBI JJIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/10B

OcBoeHME IUCUUIUIMHBI JINAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 30POBbS W WHBaJIUIaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB O0YUEHHS OOIIEro U CIEelUaIbHOTO Ha3HAYECHHUS.

[Tpu 3aHATHSAX ¢ OOydYarOIIMMHUCSA € HAPYLIEHHSIMH CJIyXa MPEeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCUJIMBAIOIIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEACTB W JPYIHMX TEXHMYECKHUX CPENCTB
npuema/mepenadu ydeOHOW HMHGpOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MpErojiaBaHUs
U1 00y4aroUIMXCsl ¢ MHBAJIMIHOCTBIO, MTOPTAaTUBHOM MHAYKIIMOHHOW CHUCTEMbl. YueOHas ayAuTOpHUs, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroliuecs C HapylleHHeM ciyXa, 00OpyloBaHAa KOMIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKON, NIEKTPOHHOMN JOCKOH, MYIIBTUMEINHHON CUCTEMO.

[Tpu 3aHATHAX C OOYYAIOUIMMHCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHHE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HallpUMep, TEKCTa
Ha JIOCKE WM Claiifia Ha SKpaHe) IMpu IMOMOIIHM BUACOYBEINUUTENEH 11 KOM(POPTHOTO IPOCMOTpA.

[Ipu 3aHATHAX C OOyYalOIIMMUCA € HApPYLIEHMSIMM OIIOPHO-IBMIaTeJIbHOIO ammapara
UCHONB3YIOTCSl aJbTEPHATUBHbBIE YCTPOMCTBA BBOJA HMH(OpPMAIMM U JpYrHe TEXHUUYECKHE CpelCTBa
npuema/nepenayd yueOHOM MHQpOpMalMKU B JOCTYHNHBIX (hopMax, MOOMIIBHOM CUCTEMBbI OOy4YEHHS AJis
JIOZIEN ¢ MTHBAJIIMJHOCTBIO.

14. OHeHO‘lHl)Ie MaTepuaJabl  METOAUICCKUEC PEKOMECHAAIUH M0 OPraHU3allui U3yYCHUA
AU CIHUIIIIMHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEeHAAI MU
21.]'[5[ OLOCHKU CTCIICHU CCbOpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHHA SaerHJ'IeHHI)IX 3a )IHCHHHHHHOﬁ
KOMIIETEHIIUH UCIOJIb3YIOTCS OLICHOYHbIE MaTepUAJIbl B COCTABE:

14.1.1. TecToBbIE 3a1aHUA
1. Bonmpoc. BekTop cocTosiHMSI yIpaBIsieMOro THHAMHUYECKOTo 00beKTa (caMosieTa, pakeTsl U T.1.) — 3TO

€CTh:
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3.
4.

COBOKYITHOCTB ITIEPEMEHHBIX BEIMYNH, 3HAHUE KOTOPHIX Ha K-OM BPEMEHHOM IIare MHHUMAJIbHO
JIOCTaTOYHO, YTOOBI HANUTH BCE OYyIINe 3HAYCHHS COCTOSTHUS 0OBEKTA.

COBOKYITHOCTb (DYHKIIMI BpeMeHH, 00BbeIMHEHHBIX B BEKTOP, XapaKTEPU3YIOIUH 00bEKT
yIIpaBIICHHUSL.

COBOKYITHOCTb NIEPEMEHHBIX BO BPEMEHHU BEJIIMYHMH, KOTOPBIE ONPENEIISIIOT 00BEKT.

BEKTOp, ONPEACIAIONINNA KOOPIUHATH 00BEKTa B IPOCTPAHCTBE.

2. Bonpoc. [Ipu ucnons3oBanuu cnocoda komanaHoro paauoynpasienus (KPY 1) Ha 6opty pakeTsl

PaCIIOJIOKEH:
1. mepemaTuuk KOMaH] yIIpaBICHUSI.
2. TPUEMHHK KOMaH]l yIIpaBICHHUS.
3. mpueMmo-rnepeaaTyuK.

4.

6oproBas 9BM dhopmMupoBaHusS KOMaH] yIIpaBICHHUS.

3. Bonpoc. HazemHbIi KOMIUIEKC paloCpeICTB IMPU KOMaHIHOM criocoOe ynpasienus (KPY-1) coctout

nus3:

owphPRE

PJIC uzmepenus COCTOSAHUS PaKeThl.

PJIC uzmepenust cOCTOSHMS LETH.

CucTeMbl CBSI3M [T TIepeaddl KOMaH 1 yIIpaBJIeHus: Ha OOPT.

PJIC xonTpomns pakersl, PJIC kouTposs nenu, 9BM dopmupoBanust KOMaH] yIpaBIeHHS,
pasMoNIMHUS NTepeladll KOMaH/I.

4.Bonpoc. Pagnoymnpasnenue mo cnocody KPY-2 npennonaraer Hanuuue:

1.

2.
3.
4.

Ha OOPTY pakeThl CHCTEMbI H3MEPEHUSI COCTOSHUS IISITH U 3TH JAHHBIC 110 KaHATy Tepeaqn
MOCTYIAIOT B IIYHKT YIPaBIeHUSs, re GOPMHUPYIOTCS KOMaH/IBI YIIPABIICHUS.

cuctembl (OPMUPOBAHUS KOMaH] YIIpaBlieHUs1 Ha O0pTy ympasisgeMoro oonekra (YO).

Ha KOMaH/IHOM ITYHKTE YIIPaBJICHHS CUCTEMbI (POPMUPOBAHUS CUTHAJIBI KOMaH/I YIIPaBJICHUSI.
KOMaH bl yrpaBieHus popmupyroTcs kak Ha 60pty (YO), Tak 1 Ha KOMaHJIHOM ITYHKTE.

5. Bonpoc. IIpu HaBenernn YO Ha 00BEKT ¢ U3BECTHBIMU 3aBEIOMO KOOPJAMHATAMH I1€JIECO00pa3HO

MPUMEHUTDH CIIOCO0 YIPaBICHUS:

wn e

4.

CaMOHAaBE/ICHUE.
KomaHHoe ynpasienue KPY -1.
paavoTENCHABEICHUE B JIyUe.
ABTOHOMHO€ YIIPaBJICHUE.

6. Bonipoc . Kakoit meton HaBesieHHs oOecrieunBaeT Oosee riajgkue (C MeHbLIEH neperpys3Koil)

TpaekTopuu ABMkeHus: YO npu HaBeACHUH HAa MAHEBPHUPYIOLIYIO 1ETh:

wn e

4.

IIpsiMO# MeTO HaBEIEHUS.

Merona KpuBO# IOTOHM.

Merto mapamienbHOTO CONMMKEHHUS.
Meton nponopuroOHaIbHOTO HaBEACHUS.

7. Bonipoc. Ynpasnenue nmojaetoMm YO (pakeThl) MpeanoiaraeT yrnpaBlieHUe:

M owbde

BennuuHO# €ro CKOpoCTH JBHKEHUS.

BennunHo# npo10apHONM CKOPOCTH IBUKEHUS.

Hanpasnenuem BEKTOpa CKOPOCTH IBUKEHHS PAKETHI.
BennunHoM 1 HanpaBleHUEM BEKTOPA MTOJTHOM CKOPOCTU PAKETHI.
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8. Bonipoc. Ob6ecnieueHrne yCTOMUNBOCTH 3aMKHYTOTO KOHTYpa YIIPABJICHUS PAKETOM, CTaOMIN3alus B
TOJIETE €r0 TMHAMUYECKUX XapaKTePUCTHK JTOCTUTAIOTCA:

1. C noMoIipio aBTONMUIIOTA, SBJISIFOIIETOCS 3BEHOM (PEryJIiTOPOM) B 3aMKHYTOM KOHTYpe
YIIpaBJICHUS ¥ BBEJICHHSI OOPATHBIX CBsI3€H, 00€CTICUNBAIOIINX 3a/IaHHOE KAYeCTBO MEPEXOIHBIX
MIPOIIECCOB T10 YTIaM OTKJIOHEHHUS M HAKJIOHA TPACKTOPHHU.

2. Ilyrem n3MeHEHHs B MOJIETE a3POTUHAMUYECKHUX XapakTepucTuk YO.

3. Baenmenuem jxecTKOi 0OpaTHOM CBSI3U MO YTIIOBOMY IMOJIOXKEHHIO Kopiryca YO.

4. Tlytem 00y>XeHUS YaCTOTHOU MOJOCHI 3aMKHYTOTO KOHTYPA yIIPABIICHUS .

9. Bonpoc. Ilepenarounas Gpynkuus D, (p) no ommbke orpadoTku Tpedyemoro Bosaeiictaus J(t) B

3amkHyTOM CAY

Perynatop YO

o &1

=)

€CTh OTHOIIEHUE U300paKEHUH:
L U(p)/E(p).2. Y(p)/G(p).3. E(p)/G(p).4. Y (p)/E(P)
10. Bonpoc. Kakoe cooTHOIIeHHE OnpeaesieT nepeaaTounyo GyHkumo 3aMmkayToit CAY
Perynatop YO

e S

=)

1. Y(p)/G(p)
2. R(p)-Wo(p)
3. U(p)/G(p)
4. Y(p)/G(p)

11. Bonpoc. [lepenarounas GyHKius mo ommoke oTpabOTKH BXOIHOTO BO3ICUCTBUS B 3aMKHyTO CAY
onpeeraeHa COOTHOIIEHHEM

@,(p) =[1+R(p)-W,(p)|

VcTaHOBUBLIEECS 3HAYEHUE OLIMOKH
g(0) = lim[p-@,(p)-G(p)]
p—0
Jlnst cyuast, korna R(P) =5 u W,(p) =2/ (3p +1) u na exozne neiicteyer
g(t) =2t > G(p)=2/ p*

HAWTH BENMYUHY YCTAHOBUBIICHCS OWMOKH &, = £(0).
L &y =&(0) =10
2. &y =8(0)=0
3. &y =8(0)=5
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4 Epm = £(0) — nHeoepanuuenno sozpacmaem .

12. Bonpoc. B ycnoBusix 3amaun Nel 1 BKIIOUMTE B KOHTYP HHTErPATOP 2-TO MOPAJIKA U BHIYUCIUTE

BenuuuHy £ . = £(00) 110 yKa3aHHBIM B 33/1a4€ COOTHONIECHHSIM

yem

2. Eyy =6(0)=0
3

& yem =& (00) —> HEOCPAHUUYEHHO 803pacmaem .

4. &y =8(0) =2,
13. Bonpoc. B ycnousix 3agaun Nel2 BKIIOUMTE B KOHTYp UHTETpaTop 1-To NOpsaKa U BIYUCINTE

BCINMYUHY &

yem = 5(00) I10 YKa3aHHBIM B 3a/1a4€ COOTHOLICHUSAM

L &ppm=6(0)=0

2. &y =6(0)=0.2
3. &y =&(0)=5
4. & = £(90) > neocpanuuenno 6ospacmaem.

14. Bonpoc. /Iunamudeckuil 00bEKT 3aaH THHEHHBIM 1 depeHnaIbHbIM

ypaBHeHI/IeM 2-r0 HOpﬂI[Ka BHUJ1a
2y" (t) +10y'(t) + 4y(t) =6- u(t) .

IIpuBecTu naHHOE ypaBHEHUE K cucteme 2-x JIY nepBoro nopszika, W Haimu BAJ MaTpULbl iepexona A
1 MaTpuusl B B cucreMe ypaBHEHUIN COCTOSHUS

&)= A-x(t) +B-u(t)
3amucarb YpaBHCHHEC BbIXOJa
y(t)=C-x(t)+ D-u(t)

u naitmu matpunsl C u D

2 A::_OZ _15 B:mcz[l 0]; D=0
3 A=::§ ﬂ B:B} c=[0 1]; D=0
s A:__O2 _15} B:m C=[1 0]; D=I.

15. Bonpoc. [IpeobpazoBars mogens CAY

Xd(t) = 4x, (t) +0.5u, (t) — 0.2u, (t) +0.1n,(t)
() = 0.2x, (1) + X, (t) +8uy (t) + n, (1)
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K matpuunomy Bumy: ®t) = Ax(t) + Bu(t) + Gn(t),, T.e. ompeaenanTh COCTaB BCEX BEKTOPOB U MATPHIL

1 4 0 -0.2 01 0
A= . B= o G=
{0.2 0} {8 0.5} { 0 J

L XO=[x0 %O uv®O=[ut u,O]
n"®=[n® n,0)]

0 4 05 -0.2 01 0
{0.2 J { 8§ 0 } { 0 J

2. X'(®)=[x® x®O u®=[u®) u®];
n"(t)=[n,(t) n,()].

{0 4} {0.5 —0.2} [0.1 1}

A= : B= 0 G=

02 1 8 0 0 1

3. X' M) =[x x®] u ®=[u) u,®];
n"(t)=[n(t) n,()].

0 4 8 -0.2 01 0
A= : B= . G=
{0.2 J {0.5 0} {O J

4. XO=[x0 x®O u®O=[u®) u®];
n"(©)=[n n,@®]
16. Bonpoc. MOHO 1 B CIIS/ISIIEM PaTUOIOKAIMOHHOM JIalbHOMEpE ¢ moMoIisio punbTpa Kanmana
chopMUPOBATh TEKYIUE OLIEHKH JAIbHOCTH Iﬁ(k) W CKOPOCTH COJTMKCHUS \7r (k) mpu ycioBuM, 4TO

HCIIOJIB3YCTCA MOJACIIL COCTOAHUSA

Bt) =V, (1), VE&(t)=n,(t) u

sbinonnsemcst  usmeperue (HabmooeHue)

2, (k) = D(K) + 1 (K)

1. VcnoBue Ha0OJa€MOCTH HE BBIOIHAETCS M 3HAYUT HEJb3sL.

2. Ycnoue HaOII01a€MOCTH HE OIPEIENIEHO U 3HAUYUT MOXKHO.

3. Ycnoue HaOII01a€MOCTH BBITIOIHIETCS U, CIIE€0BATENIbHO, MOXKHO.

4. Panr marpuisl Ha0JII01a€MOCTH CUCTEMBI PABEH €JUHUIIE U, CIIEJOBATEIbHO, HENb3S.
17. Bonpoc. B ycnosusix 3agaun Ne 16 nusmensiercst kanas HaOIIOEHUs, T.€. UMEEM U3MEPEHUS
paguanbHOM CKOPOCTH B BHJIE

2, (K)=Vp (K) +1, (K).
MOXHO JIi B 3TOM CiTy4ae cpOpMHUPOBAThH OLEHKHU TEKYIIEH 1albHOCTH Iﬁ(k) u ckopoct V, (k) :

1. YcnoBue HaOMIOaEMOCTH HE BBIMONHSIETCS U 3HAYUT HEJb34.

2. YcnoBue HaOII01aeMOCTH BBITIONHSETCS |, CIeI0BAaTENIbHO, MOYKHO.

3. YcrnoBue HaOII01a€MOCTH HE ONPEAETICHO U 3HAYUT MOXKHO.

4. PaHr maTpuIlbl HAOTIOJAEMOCTH CUCTEMBI PaBEH JBYM H, CIIEIOBATEIHHO, MOKHO.
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18. Bonpoc. iMeeM uHEHHYIO THHAMHYECKYIO CUCTEMY ¢ miepeaarounoi pyukmuueii K(S),rme
s=(oc+iw), 1.e. K(iw) - KoMIJIeKCHAs YaCTOTHAsI XapaKTEPUCTUKA CHCTEMbL. Ha BX0J1 cCTEMBbI
BO3JIEHCTBYET CTAllMOHAPHBIN CIIydalHBIN ITpolecc (IoMexa), UMEIOIINNA CIEKTPaJIbHYIO TUIOTHOCTh
cpenneit MomHocTH G, (@) . YKa3aTh COOTHOILICHUE, KOTOPOE CIEAYET HCIOJIB30BaTh JJIsl BEIYUCICHUS

MOIIHOCTH P, IOMEXU Ha BBIXOJE CUCTEMBI:

1. P, =K(io)G,(w).

2. Py =Kl(iw)/ G, ().
3. Py, =K(o)+G,(w).

4. Py = [ G (@)K (o) -do.

19. Bonpoc. B cucreme ynpaBiaeHus: pakeToi Kiacca 3eMiis — BO3IyX UCIIOIb3YETCsl CIIOCO0 HABEICHUS -
paauoTeNieHaBeIcHUE B Iyye. YKaXUTe OTBET, COOTBETCTBYIOIIUN IPABHUIILHOMY COCTaBY HA3€MHOTO
KOMILJIEKCA CUCTEMbI PaJIMOYIIPABJICHHUS:

1. PJIC compoBoxnenus nenu, PJIC conpoBoxaeHns: pakeTsl, paaHoIUHUs epelaud KOMaH]
yIIpaBJICHUS.
2. PJIC conpoBOXIeHHS LIENH, PAAHOINHUS MTepeIaun KOMaH| YIPaBICHUS.
3. PJIC conpoBoIeHHs paKeThl, paJuOINHNAS IEPEeaadr KOMaH I yIPaBICHHS.
4. PJIC conpoBOXIeHUS LIETH.
20. Bomnpoc. [Ipu HaBenenuu OV Ha 1enb 10 METOAY MapajuIeIbHOr0 COMMIKEHHs B KauecTBE IlapaMeTpa
pacoriacoBaHusl, KOTOPbII ONpeAesseT BEeIMUYUHY KOMaHbl YIPaBISHUS, UCIIOJIb3YIOT:

1. Vron mexny BekTopom ckopoctd OV U ero npoojbHOM OChIO.

2. Yron mexay npoaoiabHoi ocbto OV u nunueii Busuposanus LIEJIb-OVY.

3. Yroa Mexay 3J1eKTpUYECKO 0ChI0 aHTEHHBI OOPTOBOTO yrioMepa U BEKTOpoM ckopoctu OY.
4 CkopocTh U3MEHEHUS YIII0BOro NojoKeHus uHun Busuposanus L[EJIb — OVY.

14.1.2. Dx3aMeHAIlMOHHBbIE BONIPOCHI

1. CnocoObl  ympaBineHHs: aTMOC(HEpHBIMH  OObEKTaMH. ABTOHOMHOE  yIpaBIICHHE.
Camonasenenue. Komannnoe ynpasnenue. Pannorenenasenenue. KomOMHHMpOBaHHOE yIpaBJICHHE.
Kparkast xapakreprcTuka crioco00oB yrpaBieHHs..

2. O6bekts! ynpasneHus (OY) u METO/bI X HAaBEICHHUS.

JIByXxTOU€UHblE METOJbl HaBeAECHUs. MeToa MpONOpPIHOHAIBHOTO COMMKEHUS, METOJl HaBEIECHUS
[0 KPUBOW IOTOHH, METOJ MpPSIMOTO HAaBEJCHMs, METOJ MapajlyIeIbHOTO COMMkeHHs. TpexToueuHbIi
METOJ] HaBEJICHUS: METOJl COBMEILIEHUS.

3. CnocoObl co3maHusl YHPaBISIONIMX CHJI TIPH PA3TUYHBIX a’dpoauHaMuueckux cxemax OVY.
W3mepuTenbHas, KOMaHIHAs U UCIIOJHUTEIbHAs CUCTEMBI KoopauHaT. KOHTyp ciensdiero ynpasiaeHus U
€ro OCHOBHBIE 3BEHbsI. YIIpaBlieHUE NPOCTpaHCTBEHHBIM JiBHkeHueM OV. Ilepenarounas pynkuus OY.

Apronmmiior (AIl) u 3BeHo «AIl-OY». OOmas (QyHKIMOHAIbHAS CXeMa PagHod’IeKTPOHHON
cuctemsl yrpasienus (POCY).

4. Maremaru4yeckie MOJEJIM MPOIECCOB M OOBEKTOB B MPOCTPAHCTBE COCTOSIHUN 3aMKHYTOM
cucteMbl ynpasieHus. HaOnronaemocTs U ynpaBisieMocTh TuHamMudeckux cucrteM. [loctaHoBka 3amaun
CHUHTE3a ONTUMAJIbHOW CUCTEMBI PaJAHOYIIPaBIECHUs B IPOCTPAHCTBE COCTOssHUI. KpuTtepun n nokasarenu
3¢ (GEeKTUBHOCTH — MHTErpaibHBIA KBaJpaTUYHBIA (yHKIMOHAN KadecTBa JletoBa-KanmaHa; jmokanbHBbIM
(byHKIIMOHAJ KauecTBa.

5. CTpykTypa anropuTMa ONTUMAJIBHOTO VIPABICHUS B JIMHEHMHOM TrayCCOBCKOM 3a1aye
ONTUMM3AIMU C KBAJPAaTUYHBIM KpuTepueMm kKauecTBa. OcoOeHHOCTH cuHTe3a HecTanuoHapHbIx POCY.
CoBmecTHas ¢QunpTpanus W napaMmerpuueckas uaeHTHuKanus. OO00OIIeHHas CTPYKTypHas cxema
ontumMansHoi POCY.
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6. Tounocts POCY. Knaccudukanus ommOOK ynpaBieHHsS U TOKa3aTeld TOYHOCTH. [IpuumHbI
MOSIBJIEHUS OIIMOOK YIPABIEHUS U IPOMaXOB.

7. llorenmmanbHass TOYHOCTH ontuManbHOM POCY. Meronuka pacduera OUHAMHYECKUX H
(baykTyalmoHHBIX OmMMOOK cucteM ympasienus. IIpoektupoBanue POCY ¢ wucnonp3oBaHuEM
MMUTAIIMOHHBIX Mojiesiet Ha DBM.

8. CTpyKTypHBIE CXEMBI TOJIOBOK CAMOHABEACHUS: AKTUBHBIE, [TOJIyaKTUBHbIE, TACCUBHBIE. CXEMBI
YIJIOMEPHBIX FOJOBOK cCaMOHaBeAeHHs. Moiesid KOHTYPOB CAMOHABEICHHUSI.

MO,I[GJ'II/IpOBaHI/IC KOHTYpa CaMOHaBCCHN . TakTHKO-TEXHUUECKHE I10Ka3aTrciin
PAaArUOJICKTPOHHBIX CUCTEM CAMOHABCACHUA: NAJIBHOCTD, pa3pCliaromias CIIOCOOHOCTH IO KOoOpArHAaTram,
TOYHOCTB.

9. IlpuHUUOBl NOCTPOEHUS CUCTEM pajuoTeneHaBeneHus. CucreMa HaBEIEHMs IO PATUOIyydy.
Paguonunus ynpasnenus B paxuosyde. CTpyKTypHass CcXeMa KOHTypa paJMOTCIICHABEACHMUS.
[lepenatounbie (HyHKIMU OCHOBHBIX 3BEHbEB KOHTYpa paguoTesieHaBeAeHHs. VICTOUHUKM OMIMOOK INpH
pasuOTEIICHABEACHUH. Onenka TOYHOCTH CUCTEM pasuoTEIICHABEICHNU. JanbHOCTB
paguoTENICHAaBEICHUS.

10. PagumocpenctBa cucTeM KOMAaHIHOIO —CleAsiuero ympasiaeHus. KoopauHarel cucTeM
KOMAaH/JIHOTO YIIpaBJIEHUs IpU HAaBEIEHUU METOIOM COBMEILIEHUS M MAapaJUIeIbHOTO COJIMKEHMS.
@DyHKIMOHAIbHBIE U CTPYKTYPHBIE CXEMBI.

Komananast paguonuuus. KomaHgHas paguoiauHUsT Kak 3BEHO CHCTEMbBI  CIIEISIIETO
pasauoyIpaBIICHUS.

@YHKIMOHAIbHBIE CXEMbl U OLIEHKAa TOYHOCTH KOMaHAHBIX cucTeM. OIUOKM NpU KOMaHIHOM
yIpasjeHuu. J[aibHOCTh JEHCTBUS.

11. Knaccuukamusi cucteM aBTOHOMHOTO YIpaBieHHUs. l3mepuTenbHblE yCTpOICTBa CHUCTEM
ABTOHOMHOI'O  paJMOYIPABJICHUSA: PATUOBBICOTOMEPBI U  PATUOJAIBHOMEDPBI; JOIUIEPOBCKUH WU
KOPPeSIIMOHHBIN  m3Meputenu ckopoctu. OO630pubie OoproBbie PJIC. IlaccuBHBIE aBTOHOMHBIE
panuocuctembl.  CHCTeMBl ~ aBTOHOMHOTO  DPaJHOYIpaBiI€HHUs C  paclo3HaBaHHUEM  00pa3oB.
[TomyaBTOHOMHBIE CHCTEMBI PaAMOYIIPABIEHUS C UCIIOJIb30BAHUEM CIYTHUKOBBIX PaJUOHABUTallMOHHBIX
CHCTEM.

12. Kparkas xapakTepucTUKa M CpaBHEHHE CHOCOOOB ympamieHHs. BopToBoW W Ha3eMHBII
CEerMEHT KOMIUIEKCOB paauoynpanieHuss KA. OcoO0eHHOCTH UCIIOIb30BAHUS PAAMOTEXHUUECKUX CUCTEM B
HA3eMHBIX KOMILJIEKCAX KOHTPOJISL TPAEKTOPUI U yIipaBiieHus JBrxkeHneM KA.

13. Papnocucremsl ynpapieHUs U UX OpoeKTHpoBaHue. OCHOBHBIE 3Tallbl MPOEKTUPOBAHUS U UX
coaepxanue. [IpoekTupoBaHue paiOCUCTEM YIPABICHUS C UCIIOJIb30BAHUEM UMHUTALIMOHHBIX MOZENEH.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

CnocoObl ynpaBieHUs] aTMOCPEpHbIMU 00bEKTaMu. ABTOHOMHOE yrpaBieHue. CaMoHaBeIeHUE.
Komannnoe  ympaBnenue. PanuorenenaBenenme.  KomOuHupoBanHoe — ympaBineHue.  Kparkas
XapaKTEePUCTUKA CIIOCOOOB yIIPABICHUS.

OO6mnexTsl ynpasieHus (OY) 1 MeToAbl MX HaBEACHUS.

JIByXTOYEUHBIE METOJBI HaBeACHUS. MeTon MpONOpIHOHAIFHOTO CONMMKEHUS, METOJl HaBEICHUS
[0 KpUBOM IOTOHH, METOJ MPSMOTO HaBEIEHHs, METOJA MapajuledbHOro cOmmxeHus. TpexToueyHblit
METOJl HABEJICHHSI: METOJI COBMEIICHUSI.

CniocoObl co31aHMs YHPaBIAIOIIMX CHWJI TPU Pa3IUYHbIX a’poauHamMuueckux cxemax OV.
W3mepuTenbHas, KOMaHIHas U UCIIOJHUTENIbHAS CUCTEMbI KOOpANHAT. KOHTYyp ciieasiiero ynpasieHus U
€ro OCHOBHbBIE 3BEHbsI. YIIpaBlieHUE NpOoCTpaHCcTBeHHbIM BrxkeHreM OVY. [lepenarounas dpynkus OV.

Aprommunior (AIl) u 3BeHO «AIll-OY». OOmas ¢yHKIMOHATBHAS CXeMa PaJAUOdIEKTPOHHON
cuctemsl ynpasinenus (POCY).

MaremaTtnueckie MOJENHU TMPOIECCOB M OOBEKTOB B IMPOCTPAH-CTBE COCTOSHUN 3aMKHYTOM
cucteMbl ympasieHusa. IlocTaHoBka 3ajaunM CUHTE3a ONTUMAJIbHOW CHUCTEMBI DPAJUOYNPABICHUS B
npoctpaHcTBe cocTosHui. Kpurepuu n mokaszarenu 3¢(eKTUB-HOCTH — MHTETrpaibHbIN KBaJpaTHUHBIN
¢ynkumonan kayectBa JleroBa-Kanmana; nokaiabHBIM (YHKIMOHAN KayecTBa. HEOOXO-AMMBIE YCIIOBHS
cunteza POCY: HaOmomaeMoCcTh 1 yIpaBiisie-MOCTh TUHAMHUYECKHAX CUCTEM.

CornacosaHa Ha noprane Ne 37328 21



CrpykTypa anropuTtMa ONTMMAJbHOIO YIpaBJIE€HHUS B JIMHEHHONW TIayCCOBCKOW 3ajade
ONTUMU3AINKA C KBaJIPpaTHYHBIM KpUTEpHeM KadecTBa. OCOOCHHOCTH CHHTE3a HecTanuoHapHbx POCY.
CoBmectHas ¢uibTpauuss MU mapaMmerpuyeckas uaeHTuukanus. OOoOIIeHHass CTPYKTypHas cxema
ontumanbHou POCY.

Tounocts POCY. Knaccudpukanus ommOOK yrmpaBieHUS M TOKA3aTeTd TOYHOCTH. lIpuumHBI
NOSIBJIEHUS OLUMOOK YIPaBJIEHUS U IPOMAXOB.

[ToreHunanbHast ToO4HOCTH ontuManbHoi POCY. Meroguka pacuera JUHAMUYECKUX U
(baykTyanmoHHBIX OmHMOOK cucTeM ympasieHus. IIpoektupoBanue POCY ¢ wucnonp3oBaHuEM
MMUTALMOHHBIX Mojienei Ha OBM.

BI/II[BI CHUCTCM. CprKTyprIe CXEMbI TOJIOBOK CaMOHABCACHUA: AKTHBHBIC, I1OJIYaKTHBHBIC,
naccuBHbIe. CXEMBI YITIOMEPHBIX I'OJIOBOK CaMOHAaBCICHUS. MOI[CJ'II/I KOHTYPOB CaMOHABCJCHUA. MO,Z[CJ'II/I
paaruoCpeaCTB U MOMEX B KOHTYpax CaMOHAaBCACHUA.

AHanuTtnuyeckue MECTOAbI HCCICIOBAHUSA KOHTYPOB CaMOHABCACHUA. MOI[CJ'II/IPOBaHI/Ie KOHTYpa
CaMOHaBCICHHA. TakTHUKO-TEXHUYECKHUE ITOKa3aTelIn PAaAUOIJICKTPOHHBIX CHUCTEM CaMOHABCIACHUS:
AaJIbHOCTB, pa3pcuiaromias CIIOCOOHOCTH I10 KOOpJAuHAaTaM, TOYHOCTD.

[TpuHIMOBI TOCTPOEHUS CHCTEM paauoTesieHaBeneHUs. CucreMa HaBEIAEHUS 10 PagHOoIIyudy.
Paguonuuus ynpasneHuss B paxauonyde. CTpyKTypHass cxema KOHTypa paJuOTEIEeHaBEICHHUS.
Ilepenatounblie (PyHKIMN OCHOBHBIX 3B€HbEB KOHTYpa paJHOTeICHABEICHHUS.

HcTounuku omuboOK npu panuoreneHaBeieHnu. OLieHKa TOYHOCTH CUCTEM paJUOTEIICHABEACHHUS.
JlanbHOCTh paAMOTEICHABEICHUS.

PanuocpencTtBa cucteM KOMaHJHOTO CIEASIIEro ymnpasiieHHus. KoopauHaTel cucTeM KOMaHJIHOTO
VIpaBICHUS TPU HABEJACHUH METOJOM COBMEUICHUS U IMapajuIeIbHOTO COMmkeHns. OyHKIMOHAIBHEBIE U
CTPYKTYPHBIE CXEMBI.

Komangnas paguonunuss. KomanaHas paadoiIvMHUAS KAk 3BEHO CHUCTEMbI  CIEASUIETO
paauoyIpaBIICHUS.

OyHKIUOHAJIBHBIE CXEMbl M OIEHKa TOYHOCTH KOMAaHIHBIX cucTeM. OmMOKM Mpu KOMaHIHOM
yIpasiaeHuu. J[aibHOCTh JEHCTBUS.

Knaccudukanusi cucreM aBTOHOMHOIO YIpaBlieHUs. M3MepuTelbHbIE YCTPOMCTBA CHCTEM
aBTOHOMHOI'O  paJMOYIpaBJICHUS: PATUOBBICOTOMEPH U  PAaaUOJAIBHOMEPBI;  JIOTUIEPOBCKHM U
KOpPpPEeSIIMOHHBIN  m3Meputenu ckopoctd. OO030pHble OopToBble PJIC. IlaccuBHBIE aBTOHOMHBIE
paauocuctembl.  CucTeMbl  aBTOHOMHOTO  pPagUOYyNpaBI€HHUs C  paclno3HaBaHUEM  OOpa3oB.
[TomyaBTOHOMHBIE CHCTEMBI PAAHOYIIPABICHUS C UCIIOJIIb30BAHWEM CIYTHUKOBBIX PaJMOHABHTAIMOHHBIX
CHCTEM.

KoManaHO-u3MepHuTenbHble KOMITJIEKChl KOCMUUYECKHUX PaIMOCUCTEM YIIPABICHHUS.

Knaccudukarus u ocobernoctu paauoymnpasienus KA. OyHKIIMoHaNbHaAs U CTPYKTYpHas cxema
cucrtemsl ynpasieHus KA.

Kparkas xapakTepucTUka U CpaBHEHHE CIIOCOOOB yrpaBieHus. BOpToBoil U Ha3eMHBIN CErMEHT
KoMIuiekcoB pamuoynpaBieHusi KA. OcoOEHHOCTH WCIONb30BaHUSA PAJAUOTEXHUYECKUX CHUCTEM B
Ha3eMHBIX KOMILIEKCaX KOHTPOJIS TPAEKTOPUH U yrpaBieHus ABukeHueM KA.

Panunocucremsl ympapineHus U uX NpoekThpoBaHue. OCHOBHBIE ATalbl MPOCKTUPOBAHMUS U UX
conepxanue. [IpoexkTupoBaHre paIMOCUCTEM YIIPABICHUS C UCIIOI30BAHUEM UMUTAIMOHHBIX MOJENIECH.

14.1.4. Tembl JOMAIIIHUX 3adaHUH

Tema 1. CriocoObl ynpaBiieHus: U MeTosibl HaBeaeHus . Kunemarnueckue 3BeHbst POCY
3anaua 1. Pakera HaBomMTCA 1O METOAY IOTOHU HA LENb, KOTOPAs IBUKETCS MPSMOJIMHEHHO Ha
BcTpeuHoM Kypce. [lonet uenu ropuzonTanbHbii. HauanbHbie ycnoBus (10 BapUaHTaM):
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[TocTpouTh BapHaHTHI KUHEMATHUYECKUX TPACKTOPHHA PAaKEThl, OMPEICIUTh MaKCHUMaJbHbIC
MOTIEpeYHbIe YCKOPEHHUSI, CPAaBHUTh MaKCUMaJIbHbIE IEPETPY3KH B CIy4yae MEJICHHBIX U OBICTPBIX LIEeH.

3amada 2. [ToCcTpouTh TPAaCKTOPHUIO PaKEThl NMPU HABEACHUM HA IENIb M0 METOMY MapajuieIbHOTO
commkenusa Llens ABMKeTCs MPSIMOJIMHEMHO Ha BCTpeYHO-Tepecekarolemcs: Kypce. Onpenenurs yroi
VIPEXKACHUS U BPEMS YCIIOBHON BCTPEUH MPH CIEAYIONINX HAYATbHBIX YCIOBUAX: =10 KM,

Tema 2. JluHaMHUUYeCKHE XapaKTEPUCTUKH 3BEHHEB B 3aMKHYTOM KOHType POCY; omnmcanue
CUCTEM Ha OCHOBE IMEPEMEHHBIX COCTOSHHUSA.

3amagya 1. Junamuueckas cucrema (JIC) 3amana Y n — ro mopsanka (n=2; 3), onpenenstonum
CBSI3b «BXOJI-BBIXO/» CJICYIOIIETO BUAA

C 3aJaHHBIMH HaudaJbHBIMU YCIOBUSMHU. {7 pa3sHBIX BAapHAHTOB 3aJ[aHbl PA3IMYHBIC 3HAYCHHUS
kod¢punmrentoB ak u bk. Haittu npencrasnenne moaenu JIC B popme cuctemsl n Y mepBoro mopsiaka.
[IpencraButh cTpykTypHyto cxemy JC nnsi mepeMeHHBIX COCTOsHHS. VICIONb3ysl MakeT MporpamMm
Simulink BemonuuTe Mopenuposanue JIC 1 HabmOnaTh BHIXOJHONM CHUTHAJ MPH MoJaye Ha BXOJ CUTHaja
B BUJIC €IMHUYHON CTYNeHYaTON (PyHKIIMM ¥ TapMOHUYECKOTO CUTHAIA.

3amava 2. B ycnoBusax mpenpiayiiel 3aadn BRIMOIHUTE ASUCTBUS 11 HaOmonaenus B Simulink -
mozenu ¢azoBoro noprpera JC npu pa3HbIX HaYaIbHBIX YCIOBUSX.

Tema 3. Cratuctuueckas Teopus ONTUMAJIbLHOTO YIIPABICHUS TUHAMUYECKIM 00bEKTOM

3amada 1. J[ns TUHAMUYECKOH CHCTEMBI, MOJEIh KOTOPOW 3aJaHa B MPOCTPAHCTBE COCTOSHHIA
ypaBHEHUSMHU BHUJIA

)

rne A, B, C, D — 3aiaHHble 4HCIOBBIE MAaTPHUIbl COOTBETCTBYIOIICH Pa3MEPHOCTH, OMPEAEIUTh
BBITIOJTHSIFOTCS JIW YCIIOBUS HAOTIOAEMOCTH U YITPABISIEMOCTH .

3amaua 2. 3anucaTh U OOBSICHUTH COJEP)KAaHUE JIOKAIBHOTO M TEPMUHAIBLHOTO KPUTEPUEB
ynpasieHust POCY.

3anaua 3. OOBACHUTH cienU(PUKY 3a/1ad TUHAMUYECKON ONTUMU3AIMU 110 CPABHEHUIO C 3aj]ada-
MH CTaTU4E€CKOM onTuMu3auuu. [Ipusectu mpumepsl.

3anaua 4. V3n0KUTh CMBICIIOBOE CO/IEp KaHHUE TEOPEMBI Pa3/IeiICHUS U YCIOBUH ee IPUMEHEHHUS.

Tema 4. POCY B pexxume caMOHaBEICHUS

3anmaua 1. [IpencTaBuTh CTPYKTYPHYIO CXEMy aHAlOroBoro JumHeiHoro ¢unbsrpa Kanmana , xo-
TOPBIA (OPMUPYET ONTUMAIIBHEIC OLICHKH YITIOBOM KOOPIMHATHI , KOTOpasi UMEET JMHA-MHUKY BO BpEMEHU
B BHJIE MOJIMHOMA: a) — CTETNEHHU HYb; 0) — MEPBOIl CTENEHUHU; B) — BTOPOM cTeneHu. BxomHoil curnan
buIBTpa — MPSIMBIE U3MEPEHUS YIIIOBOW KOOPIUHATHI C aTATHBHBIM T'ayCCOBCKUM OCITBIM IITyMOM.

3anaua 2. Cneasuuil paguoaoKallMOHHBIA JalbHOMED MPOEKTUPYIOT B BUJE JIMHEHHOTO (UIIb-Tpa
Kanmana 17151 MoJiesiu COCTOSIHUS B BUJIE

rae - Oenblil rayccoBckuil myM. B kauecTBe HaOMIONCHUN UCHONB3YIOTCS JaHHbIE Jallb-HOMEpA .
MOo>KHO JI1 3TO peaau30BaTh OIIEHKU TEKYIIEH NalbHOCTH U CKO-POCTH ?

3anaua 3. B ycnoBuax 3amaun Ne3 paccMOTpeTh CLIEHApHil ¢ TEM € BOIPOCOM, KOIJa BBIIOJ-
HSIOTCS U3MEPEHUS] CKOPOCTH CONMKEHUS, T.€. .

Tema 5. POCY B pexyrMe KOMaHJHOTO yIIPaBJICHHUS.

3amgaua 1.

B cucreme KPY-1 HaBeneHue pakeTsl Ha 11e/1b Ha Kypcax OMM3KUX K BCTPEYHOMY MJIU JIOTOHHO-MY
OCYIIECTBIIIETCS 10 MeToay HakpeiTuss ¢ HenoasrmxkHoro KII. Paccmorpers kuHemarnuyeckue
COOTHOILIEHHSI B BEPTUKAIBHOM IIOCKOCTH MpH HaBeleHHH. COCTaBUTh (PYHKIIMOHAIBHYIO CXE-MY
CUCTeMBbl. VYKa3zaThb [OJACHCTEMBbl U3BJI€UEHUS HHPOpMAlMM JJi1 OLEHKM TapaMeTpa yIJIOBOrO
paccoracoBaHus, MOJCUCTEMBl (DOPMUPOBAHMS KOMaHJ YIPABJICHUs, Nepelaud KOMaHJ Ha pa-KeTy U
MOJICUCTEMBI OTPAOOTKHU 3TUX KOMaH]I.

3agaua 2.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha 11e71b Ha Kypcax ONM3KUX K BCTPEYHOMY WJIH JIOTOHHO-MY
OCYLIECTBIIIETCA IO MeToay Hakpeltusd ¢ HenonaswkHoro KII. PaccMmoTrpers kuHemarnueckue
COOTHOUICHHS] B BEPTUKAIbHOW IJIOCKOCTU MpH HaBeAeHUHU. COCTaBUTHh (YHKIHMOHAIBHYIO CXEe-MY
CHCTEMBbl. YKa3aTh MOJCUCTEMBbl U3BJICUCHUs WH(POPMALIUU IS OLEHKHU JIMHEHHOTO OTKJIOHEHUS PaKeThl
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OT HamNpaBJICHUS Ha IIeJb, MOJACUCTEMBI (POPMHUPOBAHUS KOMAH]I YIIPABJICHHSI, IEpeiaun KOMaH] Ha PaKeTy
Y TIOZICICTEMBI OTPA0OTKH 3TUX KOMaH/I.

Tema 6. POCY B pexrmMe aBTOHOMHOTO yIIpaBJICHUS

3agada 1. B cucreme aBTOHOMHOIO yIpaBJ€HUs BBIMIOJHSETCS YNPABJICHUE BBICOTOM TMoOJIeTa U
6okoBbIM OTKJIOHeHHEeM OVY. IlpuBecTH SKBHBAJICHTHYIO CXEMY KHHEMAaTHYECKOTO 3BEHA U CHU-CTEMBI
yrpaBieHus B 11esioM. PaccMoTpeTs crnocoObl oOecnieueHus: yCTOMUMBOCTH KOHTYpa YIpPaBICHUS.

3anaga 2. [lepenarounas QyHKIHMS Pa3OMKHYTOrO KOHTypa YIpaBICHHs OIpesesieHa COOTHOIIe-
HUEM

rne Ka — u3BecTHbIN 3amanHbid K03 dunmeHT ¢ pazmepHoctbio (1/¢2); Td — 3amanHas mMocTosH-
Hasi BpeMeHH (punbTpa. HaiiTu 3amac ycTOMYMBOCTH KOHTYpPA YIpaBiIeHUs 1Mo (aze U 4acToTy cpesa.

14.1.5. Bonipochbl Ha caMONOATOTOBKY
Bropas koHTposbHas TOUKA

21. OOBSICHUTH XapaKTep BIUSHUA MOPSAIKA acTaTU3Ma CIEISIIIeH CUCTEMbl HA JUHAMUYECKYIO
OmMOKy OTpabOTKH TpeOyeMOro CUTHAJIA Ha BXOJIE 3aMKHYTOH CHCTEMBI.

22. O6wsacHuTh Ha3HaueHue u GyHkiuu [TN]] perynsaropa B KOHType yNpaBieHUs U MPUHIUI €TO
YCTPOMCTBA.

23. MBnoxuTh MOCTAHOBKY 3a/laud CHHTE3a ONTHMAJIbHOM CHUCTeMbl ympasieHus. Kpurepun
kagectBa POCY: okanbHOE U TEpMUHAIBHOE yIIpaBiIeHHe. TeopeMa pa3aesieHHsl.

24. V310XUTh MOCTAHOBKY 3aJa4d ONTHUMAJIbHON (DUIBTpAllUU Ui CUHTE3a PaJUOTEeXHUYECKUX
CIEIAINX U3MEPUTEIIEH.

25. CTpykTypa onTuManbHOro JuHeiHoro ¢unsrpa. @unstp Kanmana.

26. Ilopsanok pelieHUs 3aJadyd CUHTE3a CIEIAIIEr0 M3MEpUTENs MapaMeTpa paJuoCUTHala B
CUCTEeMax JUCKPUMUHATOPHOTO THUIIA.

27. OyHKUMOHANBbHAA H CTPYKTypHass cxemMa (OPMHPOBAHUS paauoiyda B CHUCTEME
paauoTeNeHaBEICHHUS.

28. ®yHKUMOHAIbHASA U CTPYKTYpHAasi CXeMa IPUEMHON 4acTU PaJuOJIMHUHN HaBECHUS B JIyUe.

29. VIcTOuHUKH MOTPEIIHOCTEN B CUCTEMaX YIPaBICHHUS, UCIIONB3YIOIINX PauOTEICHABEICHUE.

30. Uznoxkute KiIacCU(PUKALMIO CHCTEM CAMOHABEACHHUS IO IMPU3HAKY MECTa PACIOJIOKEHUS
MCTOYHHKA IEKTPOMATHUTHOTO U3TyUYCHHUSI.

31. Uznoxure kinaccu(UKalnio CUCTEM CaMOHABEJIEHUS MO MPU3HAKYy KMHEMaTHYeCKOro MeToja
HaBeJICHMS.

32. Onpenenure MOHATHE TEKYIIETO MTPOMaxa.

33. IlepeuncnuTe OCHOBHBIE METONbl HABEJACHMs, INPHUMEHSEMble Uil MaJOMOABI)KHBIX U
OBICTPO/IBHIKYILIUXCS LIETEH.

34. YrioBble TUCKPUMHUHATOPBI TOJIOBOK CaMOHaBeIeH!s. VICTOYHMKH MOTrperHocTell yr-IoMepoB
B CUCTEMaxX CaMOHAaBEJCHUSI.

35. Tumsl yIIIOMEpHBIX KaHAJIOB FOJIOBOK CAMOHABE/IEHUS. YIIIOMEpP CO CIEISAIIMM TMPOIIPUBOJIOM.

36. Tumbl yrIoMepHBIX KaHAJIOB TOJOBOK CAMOHABEACHHS. YIJIOMEp CO CIEASIIed aHTeH-HOW U
JaTYNKaMH YIJIIOBBIX CKOPOCTEH.

37. Knaccugukanuus cucteM aBTOHOMHOTO paJiMOyIIpaBIEHUSI.

38. Tumsl 1 XapaKTepUCTUKU U3MEPHUTENIEeH mapaMeTpoB cOOCTBEHHOTO ABMKEHUS YO.

39. OGnactu TNpUMEHEHMs, JOCTOMHCTBA M HEIOCTAaTKU PAaJUOCUCTEM C aBTOHOMHBIM
yIpaBICHUEM.

40. Otanbel npouecca npoektupoBanus POCY. Ponb MeTOqOB MareMaTM4ecKOro CHHTE3a U
MareMaTu4eckoro MoJeTUPOBAHNS CUCTEM MPHU MPOESKTUPOBAHUH.

IlepBast KOHTPOIBHAS TOYKA

1. Cucremsl koMaHgHOTO panuoymnpasieHuss — KPY-1. O0Gmiee onucanne CTpyKTyphl KOMIUIEKCA
yIIpaBiIeHHUs] U 0COOEHHOCTU CHCTEMBI.

2. Cuctemsl KoMaHgHOTO paauoymnpasieHus — KPY-2. OO0miee onucanue CTpyKTypbl KOMIUIEKCA
yIIpaBiIeHHUs] U 0COOEHHOCTU CHCTEMBI.

3. Cuctembl koMangHOTO paauoymnpasieHus — KPY-3. O6mee onucanue CTpyKTypbl KOMILIEKCa
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yIpaBJIEHUS © OCOOCHHOCTH CUCTEMBI.

4. Cucremsl paguo TeneHaBeneHHst . OOIee onucaHWe CTPYKTYpbl KOMILIEKCA YIpaBie-HUS U
0COOEHHOCTH CHCTEMBI.

5. CucteMbl caMOHaBelleHUs! M UX pa3HOBUAHOCTH. OOmiee onucaHWe CTPYKTYphbl KOMILIEKCA
yIpaBICHUS K OCOOCHHOCTH CUCTEMBI.

6. Cuctembl aBTOHOMHOTIO yrpanieHus. OOmiee onvcaHue CTPYKTYpbl KOMIUIEKCA YIPABICHUS U
0COOEHHOCTH CHCTEMBI.

7. IlonsTre (ha30BbIX KOOPAMHAT 0OBEKTA yrpaBieHus U 1enu. PazoBast TpaeKTOpUSI.

8. Kunemarunueckass Tpaekropusi aBuwxeHuss OY. TpexTodeuHblii METOJ HaBEIEHUS — METOJ
HakpbITHs Lenu. [Tapamerp paccoriacoBaHus IPH BEIPAOOTKE KOMAH/IbI.

9. Kunemaruueckass tpaekropusi aswxeHuss OVY. TpexroueuHbld METOJ HAaBEIECHUS — METO
npsiMoro HaeneHus. [lapamerp paccoracoBanus npy BeIpaOOTKE KOMaHIbI.

10. Kputepun Bribopa TpedyemMoii Tpaekropun 1BuxeHust OY.

11. O6mas xapakTepucTHKa METOA IIPONOPLMOHAILHOIO HaBeeHus. Kputepuil onTuManbHOCTH.
HaBurannonnasa xoncranta. HaBeneHune 1no MeToqy KpUBOM IIOTOHM; IIapameTp, ONPEAEIISIOIUN
BEJIMYNHY KOMAH/[IbI.

12. OOmas XapakTepuCTHKa METoAa MPONOPIHMOHAIBFHOTO HaBeAeHus. Kpurepuii onrtu-
MasibHOCTU. HaBuranuonHast koHcTaHTa. HaBeneHnue 1o MeToay mapajulesbHOrO CONMXKEHHUsS; apamerp,
OTIpE/IETAIOINI BETNYMHY KOMaH/Ibl.

13. Crioco0Osl co3fiaHuss HOPMAIbHOTO YCKOPEHHsI IIpU yrpasiaeHUH JIA u uX 0COOEHHOCTH. Yroi
CKOJIB)KEHUS U YrOJl aTaku.

14. O60061eHHast CTPYKTypa CHUCTEeMbI yrpaBieHus. Tun nepeaatouHoil pyHKIMH KPeCTOKPHIIOrO
JIA. BXxogHO¥ U BBIXOAHON CUTHAJIbIL.

15. ABTonuioT u ero (PyHKIMHU B KOHTYpE YIpaBiIeHUs. XapakTep oOpaTHBIX CBA3EH U UX BIUSHUE
Ha quHaMUKyY noBeneHust OY.

16. CocTtaB paauocpeacTB U UX (GYHKLIUHU B KOMILIEKCaX KOMAaHJAHOTO YIIpaBJICHHUS.

17. dyHkuuoHanpHasi cxema KOHTypa ympasieHus ans cucreMbl KPY-1. Ha3pare ucrounuku
olInO0K HaBeneHus B cucreMax KPY-1.

18. Komannnas paguonunus B koutype KPVY -1: cnoco6s! ynnornenus; Tpedoanust k KPJI.

19. IlpencraBneHne AMHAMUYECKUX CHUCTEM B (OpMe YpaBHEHMH I MEPEMEHHBIX COCTOSHHSL.
Halitu ypaBHEHHS COCTOSIHUSL U TPEACTaBUTh CTPYKTypy cucrtembl Juisi JIC Broporo mnopsjka mnpu
OTCYTCTBHMHM HYJEH nepeiaTouHON QYHKIUH.

20. IlpencraBnenue nunamuyeckux POCY B ¢opme ypaBHEHUH Al MEPEMEHHBIX COCTOS-HUS.
HaliTn ypaBHEHHS COCTOSIHUS W IPENCTAaBUTh CTPYKTypy cucreMbl ainst OY BTOpo-ro mnopsiaka IpH
HaJIW4YUU HYJIeH nepeaTouHol pyHKIUN.

14.1.6. Temb1 1a00paTOpHBIX padoT
Hccnenoanne npoLeccoB B CUCTEMaX YIPABICHUS .
CuHTe3 U uccieoBaHue ONTUMAJIbHOM CHCTEMBI YIPABICHUS paKeTON B PEKUME CAMOHABECHUS
VYriomepHas ciensnas CUCTEMa ¢ KOHUYECKUM CKaHUPOBAaHUEM JIMarpaMMbl HAIIPaBJIEHHOCTH.

14.2. Tpeﬁona}ma K OHCHOYHBIM MaTepuajJgamMm IJid JUl ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAAMU
310pOBbH U UHBAJIU/I0B
I[J'ISI Jan; € OrpaHUYC€HHBIMU  BO3MOXHOCTSAMU 3O0POBbA W HWHBAJIUIAOB MPEAYCMOTPCHBI
AOMNOJHUTEIIBHBIC OLICHOYHBIC MAaTCpUaJibl, IECPCUCHL KOTOPBIX YKA3aH B Ta6J'II/II_Ie 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcs

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyIJ_[eCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
o0yuaroIerocs Ha MOMEHT IIPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTtynHas popMa npeocTaBIeHHs 3aJaHU OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaMm ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3]I0pOBbsSl M MHBAJIMIaM yBEJIMYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTtynHas popMa npeocTaBieHHsl OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHNEM YCIIYT aCCUCTEHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbs M BOCIPHUSATHS HH(DOPMAIIHH:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHoi opme.

JL1s1 IM1 ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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