MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DeepajibHOE TOCYAAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpekJAeHUue BbICIIero 00pa3oBaHus

«TOMCKUI TOCY JAPCTBEHHbIN YHUBEPCUTET CUCTEM
VYIIPABJIEHWA U PAAMOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
JupexTop nenapramMeHTa 00pa3oBaHUs
II. E. Tpos
«_» 20 r.

PABOYAS [TPOTPAMMA JJUCHUITJIMHBI
OcHOBBI TEOPUM PATUOCUCTEM U KOMILJIEKCOB YIIPABJIEHHUSA

VYpoBeHb 00pa3oBaHus: BbicLIee 00pa3oBaHHe - ClIeUATUTET

Hanpasnenue moarorosku / crienuanbHOCTh: 11.05.01 PagnodjiekTpoHHbIE CHCTEMBI U KOMILIEKCHI
Hanpasnennocts (npoduis) / crienuanuzanys: PaquosokanmoHHbie CHCTEMbl H KOMILJIEKChI
dopma 00yueHUs: OUHASA

QaxkynbreT: PT®, Pagnorexuuveckunii pakyabrer

Kadenpa: PTC, Kadeapa paguorexHu4ecKuX CUCTEM

Kypc: 5

Cemectp: 10

VYueOnblii m1an Haoopa 2017 rona

Pacnipenenenue pabouero BpeMeHu

Ne Bupl yueGHOI nesTenbHOCTH 10 cemectp Bcero Eqnauner
1 Jlexun 34 34 JacoB
2 [IpakTUdeckue 3aHATHS 16 16 9acoB
3 JlaGopatopHble paboThI 16 16 4acoB
4 Bcero ayautopHbIX 3aHATHI 66 66 9acoB
5 CamocrosTenbHas pabora 42 42 4acoB
6 Bcero (6e3 ax3amena) 108 108 9acoB
7 IToaroroBka ¥ caua SK3aMeHa 36 36 JacoB
8 OO01ast TpyA0E€MKOCTh 144 144 4acoB
4.0 4.0 3.E.

Dx3aMmeH: 10 cemecTp

Tomck 2018

JIOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MOANNCHIO
Wudbopmatys o Bragesblie:

OUO: lenymaHoB A.A.

IomkHOCTD: PexTOp

Hata mognucanus: 23.08.2017

VHUKaQJIbHbIN MPOrpaMMHBbINI KITIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

CornacoeaHa Ha noptane N2 47100



PilCC.\l()TpCH&l 158 ()ﬂ()(’)pCHLl Ha 3aC€IaHuun Kil(i)ﬁ;[pbl
mpotokot Ne 12 or« 4 » 7 2018 r
JIMCT COI'JTACOBAHUA

PabGowas mnporpaMma IUCHMIUIMHBI COCTaBJIeHA C YydeToM TpeOoBaHMH (QenepaibHOro
roCyJIapCTBEHHOTO 00pa30oBaTelbHOTO cTaHAapTa Beiciiero odpaszoBanus (PI'OC BO) mo mampasieHUIo
noarotoBku (cneunanbHoctu) 11.05.01 PaanosnekTpoHHBIE CHUCTEMBI U KOMIUIEKCHI, YTBEP)KIECHHOTO

11.08.2016 roma, paccMoTpeHa u omoOpeHa Ha 3acemanuu Kadenpel PTC «  » 20
roja, mpoTokos Ne

Pazpabotuuk:
npodeccop kadeapsr kad. PTC B. U. Tucnenko

3aBenqyronmii odecneunBaronien kag.
PTC C. B. Menuxos

Pabouas nporpamma IMCHUIUIMHBI COTJIacoBaHa ¢ (DakyJIbTETOM U BBITyCKarowIei kadeapoii:

Hexan PT® K. 1O. IlonoBa
3aBeyrOnIMil BeIMTycKaroen kad.

PTC C. B. Menuxos
OKCIEPTHI:

JlouieHT kKadeapbl paguoTeXHHYECKUX

cuctem (PTC) B. A. I'pomoB
Crapuuuii npernoaaBaresnb Kadeapbl
paauotexuuyeckux cuctem (PTC) . O. Ho3npeatbix

CornacoeaHa Ha noptane N2 47100 ’



1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
COCTOMT B HM3yYEHUU MPHUHIMIIOB TMOCTPOSHUS, (HYHKIIMOHHPOBAHUS W OCHOB MPOEKTUPOBAHUS
CUCTEM PAIUOYTIPABJICHHS TIOJIBHIKHBIMUA OObEKTaMH M BXOJISAIIUX B X COCTaB PAJMOCPEICTB.

1.2. 3agauy JUCHUIIIMHBI

— (opMupoBaHue 3HaHWI, YMEHUH W HABBIKOB, IO3BOJISIONIMX CAMOCTOSTEIBLHO MPHUMEHSTh
MOJIOKEHUST TEOPUU aBTOMATHYECKOT'O YIPAaBICHUS K PAJUOCHCTEM YIPABICHUS IOJBUKHBIMH
00BEKTaMU;

—  W3y4YeHHE METOJIOB aHalu3a, CHHTE3a CTPYKTYPHBIX M (PYHKIIMOHAIBHBIX CXEM PaJHOCUCTEM
YIpaBJICHUS ;

—  H3y4YeHHEe OCOOCHHOCTEH MOCTPOEHUS, YCIOBUM (DYHKITMOHUPOBAHKS PATUOYCTPOMCTB CUCTEM
YIPABJICHUS U UX ITOKA3aTeJIed KauecTBa

—  OCHOBHBIMHU 33/1a4aMU JUCUUIUIMHBI SBJSIOTCS: U3YYEHHE CTPYKTYPHBIX CXEM PaUOCUCTEM
yIpaBJICHUS U OCOOCHHOCTEHW B3aMMOJCHCTBHS, BXOIAUIMX B HHUX IMOACHCTEM, MPHU TUIIOBBIX CIIOCOOaX
yIpaBJiICHUS U METOJIaX HABEACHUS; N3yUCHUE (PU3MUECKUX MPOIIECCOB B TUIOBBIX CHCTEMaX HABEIICHUS
W BIMSHUE TEXHUYECKHUX IMapaMETPOB IMOACHUCTEM Ha ToKazarelsaMu 3(P(OEKTUBHOCTH KOMILICKCA
paguoynpaBiIcHUs;

—  H3y4Y€HHE OCHOB CTATHCTHYECKOTO CHHTE3a ONTUMAIbHBIX CUCTEM YIPABIICHHUS.

2. Mecto aucnuniannsl B crpykrype OIIOII

Huctunnuna «OCHOBBI TEOPUH paauocucTeM U KomruiekcoB ympasienus» (b1.B.OJ1.10)
OTHOCHUTCS K 070Ky 1 (BapuaTHBHAs 4acTh).

[IpeamiecTBYIOMMUMH  TUCUUIUIMHAMHA, (HOPMUPYIOIIMMHA  Ha4yalbHBIC 3HAHUS, SIBISIOTCS:
Bropuunas o6paboTka paguonokanonHoi undopmanuu, Hayuno-uccnenoBarenbckas paboTa CTy/IeHTa,
OCHOBBI KOMIIBIOTEPHOTO TMPOCKTUPOBAHUS W MOJCIHUPOBAHUS PAAUOIIEKTPOHHBIX cpeactB, OCHOBBI
TEOPUHU PATUOJIOKAIIMOHHBIX CUCTEM M KOMILIEKCOB, OCHOBBI TEOPHM PAJUOHABUTAIIMOHHBIX CHCTEM U
KoMILJIeKcoB, PanmmoaBToMaTnka, Ou3nKa.

3. TpeGoBaHusi K pe3yJIbTATAM OCBOCHHS THCHHUIINHBI

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIPaBJIeH Ha (OPMUPOBAHUE CIEAYIOLIUX KOMITETEHIIHI:

— IIK-1 cnocoOHOCTBIO OCYIIECTBISATh aHAIU3 COCTOSHHUS HAYYHO-TEXHHUYECKOW MpOoOJIeMBbl,
OIIPEAEIIATD LEJIN U BBIIOJIHATH TIOCTAHOBKY 3a7ja4 IPOEKTUPOBAHMS;

— TICK-1.3 cnocoGHOCTbIO pa3pabaThiBaTh alrOPUTMBI  OOpPaOOTKU  pajnOJIOKAIIMOHHON
nH(popMaLnu;

B pe3ynbraTe u3ydyeHus IUCHUILTUHBI 00Y4aroLIHics JOKEeH:

— 3HaTh OOLIMe NPUHIMIIBI HOCTPOCHHUS THUIIOBBIX CHUCTEM paJWOYIPABICHUS, CIIOCOObI
YIpaBIEHUS U METOJbl HABEJIEHUS; CTPYKTYPHBIN COCTaB CUCTEM PATUOYIPABIEHUS U UX OCOOEHHOCTH
[P Pa3jM4YHBIX METOAAX HABEACHHUS; UCTOYHMKU IIOIPEHIHOCTEN HABEJEHUS B THUIIOBBIX CHUCTEMax
paauoyIpaBiIeHHs], KpUTEPUH U TToKa3aTesnu 3¢ (HEKTUBHOCTH 3TUX CUCTEM

— yMmeTb coOuparb, oOpalaTeiBaTh, aHAIU3UPOBATH M CUCTEMAaTH3UPOBATh HAY4YHO-
TEXHUYECKYI0 HH(pOpMAIMIO € Y4eToM TpeOOBaHMM K TAKTHKO-TEXHHUYECKUM  IIOKa3aTelsiM
PaZMOAIIEKTPOHHBIX CUCTEM W KOMIUIEKCOB YIPaBJICHUS MOJBWKHBIMH OOBEKTaMU; BBIINOJIHSTH aHAIIN3
COCTOSIHUSI HAyYHO-TEXHUUECKON MPOOJIEMBI C HCIIOIB30BAaHUEM CIEIHATIBLHON JIUTEPATYPHI , ONPEAETATH
L[EJIM ¥ BBINIOJHATH MOCTAHOBKY 3a/1a4 MMPOEKTUPOBAHUS; aHATTU3UPOBATh TPEOOBAHUS, IPEAbSBIIIEMbIE K
anmnaparype PpaauodJEKTPOHHBIX CHUCTEM M KOMIUIEKCOB YIPABJIECHUS IIPUM PEUIEHUH pa3IM4YHbIX
MPaKTUYECKHX 3ajay;

—  BJaJeTh TEPMUHOJIOTHEHN B 00JIACTH PaHO3TEKTPOHHBIX CUCTEM U KOMILJIEKCOB YIPABJICHHUS ;
HAaBbIKaMU NPOEKTUPOBAHUS COBPEMEHHBIX PAaJUO3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB YIPABIEHUSA U UX
MIOJICUCTEM;

4. O0beM AUCHHMILVINHBI U BUIbI y4eOHOH padoThl
OOmast Tpy0eMKOCTh IUCLUIUIMHBI cocTaBiseT 4.0 3a4eTHBIX €AMHUIBI U IPE/ACTaBIE€HA B
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Tabimune 4.1.

Tabnuma 4.1 — Tpy10eMKOCTh JTUCIUILIAHBI

Bunapl yueOHOI nesITeIbHOCTH Bcero yacos CemecTpbl

10 cemecTp
AyIuTOpHBIE 3aHATHUS (BCETO) 66 66
Jlexnun 34 34
[TpakTuyeckue 3aHATHS 16 16
JlaGopaTopHbie pabOThI 16 16
CamocTtosTenpHas padora (BCero) 42 42
OdopmieHue oTueToB 1O JTaOOpaTOPHBIM paboTam 4 4
[TpopaboTka JEKIIMOHHOTO MaTepHasa 18 18
[TonroroBka K MpakTUYECKUM 3aHATHSIM, CEMUHApaM 20 20
Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u cmada K3aMeHa 36 36
OO61mas Tpya0eMKOCTb, U 144 144
3adeTHbie EauHuIb 4.0 4.0

5. Conep:xkanue QU CHUNTHHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BU/bI 3aHATHI
Pa3nensl AMCUMITIMHBI U BUBI 3aHATHI NpUBeeHbI B TabuIe 5.1.
Tabnuna 5.1 — Pa3aesnbl IMCHUIUIMHBI U BUJIbI 3aHSITHH
Bcero
[Ipak. | Jlab. Cam. yacoB | Popmupyemeie
Ha3zBanus pa3genoB AMCUUTUIAHBI Jlek., u
3aH., 4 | pab., u | pad., 4 (6e3 KOMIIETEHIUHA
HK3aMEeHa)
10 cemectp

1 Benenue. OO1ME CBEAEHNS O 3 2 0 6 11 [IK-1
OECTUIIOTHBIX YIPABISEMBIX O0BHEKTaX.
Pannocucrems! ynpasineHus
aTMoc(hepHBIMHU JIeTaTeTbHBIMU
amnmaparamu.
2 YnpaBisieMblil 00BEKT, Kak 3B€HO 3 4 6 7 20 ITK-1, IICK-
CUCTEMBI aBTOMAaTHIECKOTO 1.3
perynupoBanus. KoHTyp crnezsiiero
VIIPaBJICHUS ¥ €T0 OCHOBHBIC 3BCHBS.
3 OO0mMe cBeIeHUsT 0 METOAaX CUHTE3a 8 4 0 9 21 IIK-1, IICK-
Y aHaJIM3a CUCTEM PaJNOyIIpaBICHUS B 1.3
MIPOCTPAHCTBE COCTOSTHUS
4 Cucrempl paIMOTEXHUIECKOTO 1 4 2 6 4 16 ITK-1, TICK-
TEIJIOBOTO CAMOHABEACHUS 1.3
5 Cucrtema HaBeJIEHUS 10 PaIUO30HE 4 0 4 4 12 I1K-1, IICK-
(pagroTeneHaBeIeHUE). 1.3
6 CHucreMbl KOMaHIHOTO CJIEIAIIETO 4 2 0 4 10 I1K-1, IICK-
yIpaBJIEHUS. 1.3
7 CucteMbl aBTOHOMHOI'O 4 2 0 4 10 IIK-1, IICK-
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paauoymnpaBiIeHUsI. 1.3
8 PamnoymnpaBieHne KOCMHUYECKUMU 2 0 0 2 4 ITK-1, TICK-
arnrmnapaTamu. 1.3
9 IIpoexTUpoOBaHUE PATHOCPEACTB 2 0 0 2 4 ITK-1, TICK-
CHUCTEM YNPABIICHHUS. 1.3
Hroro 3a cemectp 34 16 16 42 108
Utoro 34 16 16 42 108
5.2. Conep:xanue pa3iesioB JUCUMILIMHBI (110 JEKIMAM)
Copneprxanue pas3ieioB AUCUUILIAH (I10 JEKIHMsIM) IPUBEACHO B Tabuie 5.2.
Tabnuma 5.2 — Conepskanue pas/ie’oB JTUCIUILINH (110 JICKIHSIM)
Coneprxanue pa3fenoB JUCHUIUIMHBI (10 | TpymoeMkocTh, | DopMupyembie
Hassanus paszuenos Acp pasi AUCH ( pyA ) PMHDY!
JCKITUSIM) q KOMIIETCHITHH
10 cemectp
1 Beenenue. O6mume 3amauu kypca. Mctopuueckuii 0630p 3 IK-1
CBEICHHUS O Pa3BUTHUS CPEJICTB yIPABICHUS
OCCIIIIOTHBIX OCCIUIIOTHBIMHY JICTATCIIbHBIMHE aIllapaTaMHy.
yIpaBIsieMbIX Bxnan pycckux u 3apy0exKHBIX YUCHBIX B
00BbeKTaxX. pa3BHUTHE TCOPUH U TEXHUKHU
Pannocucremsr paauoymnpasienus. Kinaccudukamms
yIpaBiIeHUsS 00BeKTOB yrpaBneHust. CliocoObl
aTMochepHbIMU ympaBiaeHUs aTMOCHEPHBIMU O0BEKTaMHU.
JeTaTeIbHBIMU ABToHOMHOE ynpaBiienue. CaMOHaBeIeHUE.
anmnaparamu. Komangnoe ympasnenue.
Panuorenenasenenue. KomOunupoBanHoe
ynpaneHue. KpaTkas xapakrepucTuka
croco0oB ympaiieHus. OObEKThI
ynpaneHus (OY) 1 MeTO/IbI NX HaBEACHHUS.
JIByxTOU€UHBIE METO/IBI HABEAEHUS. MeTo
MIPOTMOPIIMOHAIBHOTO COMMKEHHUS, METO]
HaBEJICHUS 110 KPUBOW ITOTOHH, METO]T
MPSIMOTO HaBEJEHUS, METO/I MapalljIeIbHOTO
compkenust. TpexToYeuHbId METO/T
HaBEJICHHS: METOJ COBMEIICHHUS.
Hroro 3
2 YmpasnsieMblit CrniocoObl co3aHusl YIPaBIISIOMIUX CUIT TIPU 3 [K-1
00BEKT, KaKk 3B€HO Pa3IUYHBIX a’dpoArHaMHUYecKuX cxemax OVY.
CUCTEMBI N3mepuTenbHas, KOMaHHAS U
ABTOMATUYECKOTO WCIIOJIHUTENbHAS. CUCTEMBI KOOPIUHAT.
pEryJIMPOBaHHUS. KoHTyp crensimiero ynpapieHus U €ro
KonTtyp cneasiiero OCHOBHBIE 3BEHbSI. YTIPaBJICHUE
VIIPaBJICHUS B €T0 MIPOCTPAHCTBEHHBIM JIBIKeHHEM OV,
OCHOBHBIC 3BEHbSI. [Tepenatounas ¢pynkius OY.ABTONUIOT
(AIT) u 3BeHO «AIT-OVY». O61mas
(yHKIIMOHATFHAS CXEeMa PaTUOdTIEKTPOHHOM
cuctemsl ynpasinenus (POCY).
Hroro 3
3 OOmrue cBeneHuss 0 | MaremMaTH4ecKue MOJIeTH MPOIIECCOB U 8 I1K-1, TICK-1.3

METOJaX CMHTEC3a U
aHalIn3a CUCTEM

00BEKTOB B MPOCTPAH-CTBE COCTOSIHUI
3aMKHYTOM CHCTEMBbI YIPaBIICHUSI.
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paauoymnpaBiIcHUs B
IIPOCTPAHCTBE
COCTOSIHUSI

ITocTanoBKa 33724 CHHTE3a OIITUMAaIbHOM
CUCTEMBI paUOYIIPABICHUS B IPOCTPAHCTBE
cocrossuuil. Kpurepuu u nokaszarenu
3(PEeKTUB-HOCTH — HHTETPATHHBIN
KBaJIpATHYHBIN (PYHKIIMOHAI Ka4yeCTBa
JleTroBa-Kanmana; nokanpHBIA QyHKITHOHAI
KauecTBa. HEOOXO-TUMBIC YCIIOBUSI CHHTE3a
POCY: Habmro1aeMoCTh U yIpaBiisie-MOCTh
TUHAMUAYecKuX cucteM.CTpyKTypa
aIrOpUTMa ONTUMAJILHOTO YIIPABJICHUS B
JIMHEHHOM rayCCOBCKOM 3aJ1a4ye
ONTUMU3AIMH C KBAPATHYHBIM KPUTEPUEM
kauecTBa. OCOOCHHOCTH CHHTE3a
HectranmoHapHbix POCY. CoBMecTHas
buIbTpaIuUs ¥ mapameTpudecKas
uneHtudukanus. O000IEeHHAs CTPYKTYpHAS
cxema ontumanbHoi POCY . TouyHOCTE
POCY. Knaccudukamms ommook
YIPABJICHHS U TIOKA3aTEITH TOYHOCTH.
[IpuunHbI MOSBIEHUS OMIMOOK yIIpaBICHUS
u nipomaxoB.[loTeHmanpHas TOYHOCTh
ontuMasibHOM POCY. Metonuka pacuera
TMHAMUYECKHUX U (DIYKTYallMOHHBIX OITHOOK
cucteMm ynpasneHus. [IpoektupoBanue
POCY ¢ ucnonp3oBaHHEM HMUTAIMOHHBIX
Mozener Ha OBM.

Hroro

4 CucteMbl
PAIMOTEXHUYECKOTO H
TEII0BOr0
CaMOHAaBEIECHUS

Bunsl cucteM. CTpyKTypHBIE CXEMBI
TOJIOBOK CAMOHABEJICHUS: aKTUBHEIE,
MOJTyaKTUBHBIE, MTaCCUBHBIE. CXEMBI
YIJIOMEPHBIX TOJIOBOK CAMOHABEIEHUS.
Moaenu KOHTYpOB caMOHaBeeHus. Mozaenu
paaroCpPENCTB U MOMEX B KOHTYpax
caMOHaBeJeHUs. AHAJTUTUYECKHE METOIbI
HCCIIEIOBAHUSI KOHTYPOB CAMOHABEICHMUSI.
MogenupoBaHie KOHTypa CAaMOHABEACHUS.
TakTHKO-TEXHUYECKHE TTOKa3aTeIIN
PaIrO3JIEKTPOHHBIX CUCTEM
CaMOHABEJEHUS: JAIbHOCTh, pa3peraronas
CIOCOOHOCTH IO KOOPAMHATAM, TOYHOCTb.

Hroro

IK-1, IICK-1.3

5 CucreMa HaBeIeHUS
M0 PaJIi030HE
(pamuoTeieHaBEeICHHE).

[IpuHUKIIBI TOCTPOEHUSI CUCTEM
paauorteneHaBenenus. CucteMa HaBeJeHUs
1o paauonyyy. Paguonuuus ynpaBiieHUs B
paguoinyde. CTpyKTypHasi cxema KOHTypa
pamuoteneHnaBenenus. [lepenaTounsie
(YHKIIUM OCHOBHBIX 3BEHBEB KOHTYpa
panuoTteneHaBeneHus. MIcTouHUKN ommnOok
npu paauoTeneHaBegeHuu. OueHka
TOYHOCTH CHUCTEM PaJNOTEIICHABEICHHUS.
I[aHLHOCTB paI[I/IOTeJIeHaBC,Z[eHI/ISI.

Htoro

[K-1, IICK-1.3
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6 Cucrtemsl PanuocpenctBa cucteM KOMaHIHOTO 4 IK-1

KOMAaHIHOT'O cnensmero ynpasiaeHus. KoopauHatet
CJIEASIIETO CHUCTEM KOMaHJIHOTO yIPaBJICHUS NPU
YIIpaBJICHHUS. HaBEJEHUHU METOJOM COBMEIEHUSI U

MapauIeIbHOTO COMMKEHUS.
OYHKIMOHAIBHBIC M CTPYKTYPHBIC

cxembl. KoMaHTHAS paTUOIMHUS.
KomanHast paroIMHKs KaK 3BEHO
CUCTEMBI CIICJISIIIIETO

paaunoynpasicHus. DyHKIIMOHAIBLHBIC CXEMBbI
Y OIICHKA TOYHOCTH KOMAaHTHBIX CHCTEM.
OmrOKH PU KOMAaHTHOM YIIPaBJICHUH.
JlanbpHOCTh ACHCTBUS.

Hroro
7 Cuctemsl Knaccudukanms cuctem aBTOHOMHOTO 4 IK-1, TICK-1.3
ABTOHOMHOTO ynpasieHus. 3mepuTtenbHble YyCTPOHCTBA
paaroyIIpaBICHUS. CUCTEM aBTOHOMHOTO PaIuOYIIPABIICHUS:

PaarOBBICOTOMEPHI U PAAUOAATLHOMEPHI;
JOIUIEPOBCKUI M KOPPEISILIUOHHBIN
n3MepuTesn ckopoct. O030pHBIE OOPTOBBIC
PJIC. [TaccuBHBIC aBTOHOMHBIC
panuocuctemMbl. CUCTEMBI aBTOHOMHOTO
paaroynpaBJeHHs C paCIO3HABAHUEM
o0pa3oB. [TonyaBTOHOMHBIE CUCTEMBI
paaroynpaBeHHUs C UCIIOIb30BAHUEM
CIYTHUKOBBIX paJMOHABUTAI[MOHHBIX

CHCTEM.
Hroro 4

8 Panuoymnpasnenue KomannHo-u3mepurenbHble KOMIUIEKCHI 2 IK-1, TICK-1.3

KOCMHYECKUMHU KOCMHMYECKUX PATUOCUCTEM YIIPABICHHUSL.

anmnaparamu. Knaccudukauus u ocobeHHOCTH

panuoynpasienus KA. @yHkunoHanpHas U
CTPYKTypHasi CXeMa CUCTEMBI YIIPaBJICHUS
KA .Kparkas xapakTepucTHKa U CpPaBHEHUE
croco0oB ympasiienus. bopToBoit u
Ha3eMHbII CETMEHT KOMIIJIEKCOB
paauoymnpasienust KA. OcobeHHocTu
UCIOJIb30BAHUS PAAMOTEXHUUECKUX CUCTEM
B HAa3€MHBIX KOMILJIEKCaX KOHTPOJIS
TpaeKTOpHUil U yrpasieHus aBuxeHnemM KA.

Hroro 2
9 IIpoexTnpoBanue Pannocucremsl yripaBieHus U ux 2 IK-1
pazuoOCPENCTB CUCTEM | IPOEKTHpOBaHKE. OCHOBHBIE ATaIbI
yIpaBIeHUS. MIPOEKTUPOBAHMSI U UX COJIEPIKAHUE.

[IpoekTupoBaHue paiuOCUCTEM YIIPABICHUS
C UCIIOJIB30BAHNEM NMUTAIIMOHHBIX
MOJIEJIEN.

Hroro 2

Hroro 3a cemectp 34

5.3. Pazgennbl AMCHUILUIMHBI M MEKIUCHMIUIMHAPHbIE CBA3M € 00ecneYuBalOUMH (MPeablLIy IMMH)
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U o0ecneynBaeMbIMHU (MOCIEAYHOINMMHU) TUCUUIITIMHAMMA
Paziensl IUCHUTUITMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C 00ECTICUMBAIONIUMHE (TIPEABIIYIITIME) H
obecrieunBaeMbIMHU (ITOCIEIYIONMMHA ) JUCITUTIIMHAME TIPEICTABJICHBI B Tabmwuie 5.3.
Tabnuna 5.3 — Pa3aenbl JUCHUIUIMHBI U MEXAUCUUIUIMHAPHBIE CBA3H

Ne paznenoB qaHHON AMCUUIUIMHBL, 17151 KOTOPBIX HEOOX0AUMO
HauMeHOBaHME TUCIUILIHH u3ydyeHre 00ecreynBaroIIuX U 00eceYMBaeMbIX AUCIUILINH

1 2 3 4 5 6 7 8 9

[IpenmecTByOMME TUCITUTITAHBI

1 Bropuunas o6paboTka
PaIHOIIOKAIMOHHON + + + + +
uHpopManun

2 Hay4Ho-uccrenoBaTeabcKas
pabora cTyneHta

3 OCHOBBI KOMIIBIOTEPHOTO
MPOCKTUPOBAHUS U
MOJICIIUPOBAHUS
PaIuOodIEKTPOHHBIX CPEACTB

4 OCHOBBI TEOPUH
PaauoJIOKAIIMOHHBIX CUCTEM U + + + + +
KOMILJIEKCOB

5 OCHOBBI TEOPUH
paauoOHABUTAIMOHHBIX CUCTEM + +
U KOMILIEKCOB

6 PannoaBromaruka + + + + +

7 dusuka + +

5.4. CooTBeTCTBHE KOMIETEeHIMI1, GOPMUPYEMBIX MPU U3YUYEHHH THCHMIJIMHBI, 1 BU/I0B 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NPU H3YYEHUM TUCHMIUIMHBI, U BUAOB 3aHATHH
IpesicTaBjiIeHo B Tabauue 5.4.
Tabmuua 5.4 — CooTBeTcTBHE KOMIETEHIUH, (OPMUPYEMBbIX HpU H3YyYECHUHM TUCHUIUIMHBI, U BHJIOB
3aHATHUHU

Bune! 3ansTHI
Komnerenuuu DopMBbI KOHTPOJIS
Jlek. IIpak. 3aH. JIaG. pao. Cawm. pa0.

IK-1 + + + + Jlomarnee 3amanue,
Ox3ameH, KoHcniekr
caMoIToATOTOBKH, OTUET 1O
nabopaTopHoii pabote,
Ornpoc Ha 3ansATHAX, TecT

I1CK-1.3 + + + JlomarHee 3amanue,
Ok3ameH, KoHcIiekT
€aMonoAroToBKu, OTYET M0
nabopaTopHO# padoTe,
Omnpoc Ha 3ansaTusx, Tect

6. UnTepakTUBHBIE METOABI M (POPMBI OPraHU3aALMH 00yYeHH S
He npexgycmorpeno PYIL

7. JIaGopaTopHble padoThI
HanmMenoBanwue 1abopaTopHBIX pabOT mpuBeaeHO B Tabnwuie 7.1.

CornacoeaHa Ha noptane N2 47100 8



Tabnuma 7.1 — HaumeHnoBanue 1ab0paTOpHBIX padboT

Tpynoemkocts, | Dopmupyemsie
Ha3Banus pasnenoB HaunmenoBanue nabopaTopHbIx paboT pyA ’ PMHPY
q KOMIIETCHITNH
10 cemectp
2 YupasisieMblid HccnenoBanue nporeccoB B CUCTEMAX 6 IK-1
00BEKT, Kak 3B€HO yIPaBJICHHUS .
HUCTEMBI
cuete Hroro 6
aBTOMAaTUYECKOTO
pEryJIpOBaHUS.
Kontyp cnensiero
VIIPaBICHUS U €T0
OCHOBHBIE 3BEHbSI.
4 Cucrembl CuHTe3 U UCCleI0BaHUE ONTUMATILHOMN 6 IK-1
PaIMOTEXHUYECKOTO U | CUCTEMBI YIIPABJICHUS PAKETOM B pEKUME
TETIOBOTO CaMOHaBEJICHUS
CaMOHaBeJIeHUs
A Hroro
5 Cucrtema HaBeJieHUs | YTJIOMEpHas Clesiias CucTeMa ¢ 4 IK-1
0 Pajii030HE KOHUYECKUM CKaHUPOBAHUEM JHArPaMMbl
(pamuoTelieHaBeICHHE ). | HATIPABJICHHOCTH.
Htoro 4
Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHSA (CEMHHAPBI)
HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) IPHUBEICHO B Tadmie 8. 1.
Tabnuma 8.1 — HauMeHoBaHUE MPAaKTUYECKUX 3aHITHH (CEMUHAPOB)
HaumenoBanue npaktudeckux 3anatuii | Tpymoemkocts, | Dopmupyembie
Ha3zBanus pazgenos
(cemuHapoB) q KOMIIETEHIINHT
10 cemectp
1 Beenenne. O0mume | CriocoOsbl yripaBlieHUs] U METOAbI HABEJICHHUS. 2 I1K-1
CBEJICHHSI O Kunemarndeckue 3BeHbs PaTH03IEKTPOHHBIX
OeCTMIIOTHBIX CUCTEM YIIPaBIICHUS.
BIISIEMBIX
YHpaBJIAC Uroro 2
00BEKTaX.
PamnocucreMsl
yIpaBIeHUS
aTMochepHbIMU
JeTaTeIbHbIMU
amrmaparamMu.
2 YrpaBisieMblid JlnHamnueckne XapakTepUCTUKH 3BEHBEB B 4 I1K-1, IICK-1.3
00BEKT, KaK 3BEHO 3aMKHYTOM KOHTYpPE Pali03JIeKTPOHHOM
CUCTEMBI CUCTEMBI yIIPaBJICHHUS.
BTOMATHYECKOT
aBTOMAaTUYECKOTO Vitoro 4
pEryIupOBaHHUS.
Kontyp cnensiero
yIpaBIEHUS U €T0
OCHOBHBIC 3BCHbSI.
3 O6ume cenenust 0 | OCHOBBI CTATHCTUYECKOI TEOpUH 4 I1K-1, IICK-1.3
METOJIaX CUHTE3a U ONTUMAJILHOTO YIPABICHUS TUHAMUYECKUM
aHaJn3a CUCTEM 00BEKTOM.
9
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paguoynpaBieHus B Hroro 4
MPOCTPAHCTBE
COCTOSTHUS
4 Cucremsl PannosnekTpoHHbIE CUCTEMBI YIIPABICHUS B 2 ITK-1, TICK-1.3
PaTMOTEXHUYECKOTO H | PEKUME CAaMOHABEICHUSI.
TEIIOBOTO
Utoro 2

CaMOHaBeJICHUS
6 Cucrtemsl PannosnekTpoHHbIE CUCTEMBI YIIPABICHUS B 2 ITK-1, TICK-1.3
KOMaHIHOTO pPEeKHUME CIESIIETO YIIPABICHUS.
CIIEISAIETO

JUIIL Utoro 2
yIpaBICHUSI.
7 Cucremsl PannosnekTpoHHBIE CUCTEMBI YIIPaBICHUS B 2 IK-1
ABTOHOMHOTO peKUME aBTOHOMHOTO YITPABJICHUS.

aJNOYTIPaBICHUS.

Pazroynp Utoro 2
Hroro 3a cemectp 16

9. CamocrosiTesqibHAs padoTa
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (HOpMUPYEMbIe KOMIIETCHIINHU TIPEACTABICHBI B

Tabimue 9.1.
Tabnuna 9.1 — Buasl caMmocTosITeIbHOM paboThl, TPYI0EMKOCTh U (POPMHUPYEMbIE KOMIIETEHLIUU
Bunsr
N Tpynoemkocts, | Popmupyemeie
Hazpanus pasnenos CaMOCTOSITENIbHOM DopMBbI KOHTPOJIS
q KOMITETCHIIH
paboThI
10 cemectp
1 Beenenue. O6mme [ToaroroBka k 3 IK-1 Koncnexr
CBEJICHUS O MPaKTUYECKUM CaMOMOJIOTOBKH,
OeCTMIIOTHBIX 3aHATUSAM, CEMUHApaM Omnpoc Ha
aBJISIEMBIX 3aHATHAX, TecT
ylgp [TpopaboTka 3 3 ’ ’
HEKTax. K3aMeH
1(; © JIEKIITUOHHOTO 3ame
a7 OCUCTEMBI
A MaTtepHana
yIpaBIeHUS
aTMOC(EepHBIMU Hroro 6
JeTaTeIbHbIMU
anmnaparam.
2 YnpasiseMblil IToaroroska k 4 I1K-1 Jomamnee
00BEKT, KaK 3BEHO MPaKTUYECKUM 3amanue, Onpoc Ha
CHUCTEMBI 3aHATUSAM, CEMUHApaM 3aHATHAX, Tecrt,
ABTOMaTUYECKOTO DK3aMeH
[TpopaboTka 3
pEeryiaupoBaHHUSL.
KonTtyp cneasiero HEKIHOTHOTO
YP CIeA MaTtepuana
YIPaBJICHUS U €r0
OCHOBHBIE 3BEHbS. Hroro 7
3 O6mue cBeaenust o |[logroToBka k 5 [TK-1, [ICK-1.3 | lomamHee
METO/IaX CHHTEe3a U MPaKTHYECKUM 3ananue, Koncrekr
aHaJIn3a CUCTEM 3aHATHUSM, CEMUHApaM CaMOMOJITOTOBKH,
aUOYIIpaBJICHUS B Ompoc Ha
PazOyIp [IpopaboTka 4 P T
MPOCTPAHCTB AHATHIX T
POCTPAHCTBE JIEKIIMOHHOI'O 33 > 16CT,
COCTOSTHUS K3aMeH
MaTtepuana
Hroro 9
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4 CucreMsbl
PaIMOTEXHUYECKOTO H
TEIIOBOTO

Iloxaroroska k
MPaKTUYECKUM
3aHATHAM, CEMUHapaM

[1K-1, IICK-1.3

Jlomaninee
3aganue, Onpoc Ha
3aHITUSIX, OTYET 110

CaMOHaBeJIeHUs nabopatopHoit
A OdopmieHne oT4ETOB 2 5 p Tp
T T
110 JIa0OPATOPHBIM pabote, 1ect,
DK3aMeH
paboram
Hroro
5 Cucrema HaBenenus: |lloaroroBska k ITK-1, TICK-1.3  Omnpoc Ha
0 PaJIn030HE MIPAKTUICCKUM 3aHATUAX, OTUYET 1Mo
(paauoTeneHaBeIcHUE ). | 3aHATHSAM, CEMUHApam nabopaTropHoit
te, Tect
OdopmieHne 0T4eTOB 2 pabore, Tecr,
DK3aMeH
10 J1JaOOpaTOpHBIM
pabotam
Hroro
6 Cucrtemsl [ToaroroBka k IK-1 Jomaiinee
KOMaHJHOTO MPAKTUYECKUM 3ananue, Onpoc Ha
CIIEJISATIICTO 3aHSTHSIM, CEMUHApaM 3aHATHSX, TecT,
TIPaBJICHUS. K3aMeH
yip [TpopaboTka 2 <
JEKIHOHHOTO
MaTtepuana
Hroro
7 Cuctemsl [ToaroroBka k [TK-1, [ICK-1.3 | lomamaee
ABTOHOMHOTO MPAKTUYECKUM 3ananue, Onpoc Ha
paaroyIIpaBICHUS. 3aHSTHSIM, CEMUHApaM 3aHATHSX, TecT,
K3aMeH
[TpopaboTka 2 JKk3ame
JIEKIIMOHHOTO
MaTtepuana
Utoro 4
8 PagnoymnpasneHue IIpopaboTka [1K-1, IICK-1.3 |Onpoc Ha
KOCMUYECKHMH JIEKIIMOHHOTO 3aHATHSX, TecT,
anmapaTamu. MaTtepuana DKk3aMeH
Hroro
9 IIpoexkTupoBanue IIpopaboTka [1K-1, IICK-1.3 |Onpoc Ha
PaIMOCPENICTB CUCTEM | JICKITMOHHOTO 3aHATHSX, TecT,
yIpaBIeHUsI. MaTtepuana DKk3aMeH
Hroro 2
Hroro 3a cemectp 42
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
Hroro 78
10. Kypcogoii npoexT / KypcoBasi padora
He mpenycmorpeno PYIL.

11. PeliTuHroBasi cucTeMa JIJisl OLEHKH yCIIeBAeMOCTH 00y4aK0 1M XCS

11.1. bajuibHbIE OLEHKH JJIfl 3JIeMEHTOB KOHTPOJIS
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Tabnuma 11.1 — bayubHbBIE OLIEHKH TSI 9JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MakcumanbHbIi MakcumanbHbIi
OneMeHTHl yueOHOH 6asu1 3a mepuos Bcero 3a
6amt Ha 1-yro KT ¢ | Gainn 3a mepuon
NEeATEIbHOCTHU Mexny 2KT u na ceMecTp
Hauyana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
10 cemectp
JlomamHee 3agaHue 7 22
Koncnekr 6 18
CaMOTOJIFTOTOBKHU
Ornpoc Ha 3aHATHAX 6 6 8 20
Otuert no nmabopaTopHOH 5 5 10
pabore
HToro MmakcumyM 3a 19 24 27 70
nepuos
OK3aMeH 30
Hapacraromum urorom 19 43 70 100
11.2. IlepecueT 0a/J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaTIOB B OLIEHKH 32 KOHTPOJBHBIC TOUKH MIPEICTaBICH B Tadyme 11.2.
Tabnuma 11.2 — [lepecueT 0anyioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU
bannbl Ha 1aTy KOHTPOIBHON TOYKU Onenka
>90% ot MakcuMalibHOM cymMbl OayioB Ha aaty KT 5)
Ot 70% 1o 89% ot MakcuMalbHOM cyMMBbI OayutoB Ha naty KT 4
Ot 60% 10 69% OT MakcUMaNbHOM cyMMbI OayutoB Ha maty KT 3
< 60% oT MakcuMalbHOM cyMMbI OayutoB Ha naty KT 2

11.3. IlepecueT cyMMbI 0a/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOJAHYIO OLIEHKY
[Tepecuer cymmbl OanioB B TPaJAULMOHHYIO U MEXKAYHApPOJHYIO OLIEHKY MPEJICTaBlIeH B TabyuIe

11.3.

Tabmuua 11.3 —IlepecueT cymMMbl 0aJIJI0B B TPAAULIMOHHYIO U MEXKIYHAPOAHYIO OLIEHKY

Htorosas cymma 6aijios,

Ormenka (I'OC) YUYUTBIBAET YCIEIIHO CIAHHBIN Ornenka (ECTS)
JK3aMeH
5 (oTU4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 - 89 B (ouenp xopor1iio)
4 (xoporo) (3a4TeHO) 75-84 C (xopormio)
70-74
D (ynoBnerBoputeabHO)
3 (yIOBIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpenctBeHHO)

2 (Hey10BJIETBOPUTEINILHO) (HE
3a4TEHO)

Huxe 60 6aiuios

F (HeynoBIeTBOPUTEIHHO)

12. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE O0ecTeyeHre TUCIMITHHbI

12.1. OcHoBHas JuTEpaTypa

1. Papmocucremsl ympasineHus: ydeOHMK ais By30B / B. A. Beiinens [u np.]; pen. B. A.
Beiiniens. - M.: Jlpoda, 2005. - 416 c.: un. - (Beiciee oOpa3oBanue. PaarorexHndeckue CUCTEMBI). -
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bubmuorp. B koHe rias. - ISBN 5-7107-6968-1 (nanuuue B 6ubanorexe TYCVYP - 72 5k3.)

2. ABuWAIMOHHBIE CUCTEMBI pafuoymnpasieHus: B 3 1. / pen. A. W. Kanamenkos, pea. B. . Mep-
kynoB. T. 3: CucremMbl KOMaHIHOTO PaAHOYIpaBiICHUS. ABTOHOMHBIE U KOMOWHHUPOBAHHBIE CH-CTEMBI
HaBenenus / B. . Mepkynos [u np.]. - M.: Paguorexnuka, 2004. - 317(3] c.: ui. - bub-muorp.: c. 313-
317. - ISBN 5-93108-037-6 (namuuue B 6udauoreke TYCVYP - 30 2k3.)

12.2. lonoaiHUTEIbHAS JIUTEPATYpa

1. AsBmanuonHHble cucTeMbl paauoynpasieHus: B 3 1. / pen. A. W. Kanamenkos, pen. B. Y. Mep-
KyJaoB. - M.: Pagmorexnuka, 2003 - (ABuHanuMoHHBIE cHCTeMbl panuoynpasieHus). T. 1: ITpuHIUIBI
MOCTPOCHHsSI CHCTEeM panuoynpasieHus. OcHOBBI cuHTe3a U aHanuza / B. Y. MepkynoB [u gp.]. - M.:
Pamnorexnuka, 2003. - 190[2] c.: w1 - bubmuorp.: ¢. 187-190. - ISBN 5-93108-035-x (Hamuuue B
ouommuorexke TYCVYP - 40 3k3.)

2. ABUaNMOHHBIE CUCTEMBI panuoymnpasienus: B 3 T. / pea. A. W. Kanamenkos, pea. B. 1. Mep-
KynoB. - M.: Pamuorexnuka, 2003 - (ABHalMOHHBIE CHUCTEMBl paauoymnpasieHus). T. 2:
PannosnexTponnsie cuctemsl camonaBeaenus / B. . MepkynoB [u ap.]. - M.: Paguorex-nuka, 2003. -
389[3] c.: . - bubnuorp.: c. 385-389. - ISBN 5-93108-036-8 (nanmuuue B 6ubdnmoreke TYCVYP - 30 5k3.)

3. llepoB, Amnekcannap VBanoBuu. CraTucTudeckas TeOpUs PATUOTEXHUUYECKHX CHCTEM:
Y4yebHnoe mocodue mist By3oB / A. U. Ilepos. - M.: Paguorexnuka, 2003. - 398[2] c.: w1 - (YueOHOE
noco-6ue). - bubnuorp.: c. 398. - ISBN 5-93108-047-3 (nanuuue B 6ubanoreke TYCVYP - 21 5k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOH S

12.3.1. O0s3aTesibHBIE Y4eOHO-MeTOAUYECKHE MOCOOHus

1. PammocucreMbl ynpaBlieHUs [DIEKTPOHHBIA pecypc]: Y4ueOHO-MEeToauvecKkoe IMOocoOue IO
naboparopubiM pabotam o kypey / Tucnenko B. U., Bopommnuna E. I1., CaBun A. A. - 2011. 48 c. —
Pexxum noctyna: http://edu.tusur.ru/publications/2121 (mara oopamenus: 28.11.2018).

2. MaremaTnueckue MOJENTU JWHAMUYECKHUX CUCTeM B (hOopMe ypaBHEHUU AJisi MEPEMEHHBIX
COCTOSIHUS [ DNIEKTPOHHBIH pecype]: YueOHO-MeTou4YecKoe mocodre K MpakTUIeCKuM paboTam 1o TeMe
«MartemaTH4ecKre MOAeNN JUHAMHUECKUX CHCTeM» 0 Kypcy «Paanocuctemsl yrpaBiaeHus» / TUCIEHKO
B. W. - 2011. 44 c. — Pexum pgocryma: http://edu.tusur.ru/publications/2126 (mara oOparieHus:
28.11.2018).

3. Tlpumem m o00OpaboTka CHUTHAJIOB [DJEKTPOHHBIM pecypc]: Meroamdueckoe MOCOOUe IO
camocrostensHoil pabote crymentoB (CPC) / Illocrak A. C. - 2012. 19 c¢. — Pexum pgocryma:
http://edu.tusur.ru/publications/1809 (nata o6pamenus: 28.11.2018).

12.3.2. YyeOHo-MeTOAMYeCKHE IIOCOOMS 1JIsl JIMIL € OTPAHMYEHHBIMH BO3MOKHOCTSIMHM 3/10POBbS M
HHBAJINI0B

Y4eOHO-MeTOAMYECKHE MaTepUalIbl JIJIsl CAMOCTOATEIbHOW U ayIUTOPHON pabOoThl 00ydaromuXxcst
U3 YHCIIA JIUI ¢ OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI U1 HHBAINUJIOB MPEAOCTABISAIOTCS B (opMax,
aIaNTHPOBAHHBIX K OTPaHUYEHHSIM WX 3I0POBbBS U BOCIIPHUSTHS HHPOPMAITHH.

JI1s1 M1 ¢ HAapyLIeHUsIMHM 3PeHHUs:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

- B IIeYaTHOH (opMe yBETUUEHHBIM MIPU(TOM.

JI1s1 1ML ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYaTHOH (opme.

JIJ1s1 1M1 ¢ HAPYILIEHUSIMU ONIOPHO-ABUTaTeIbHOI0 alnapara:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

12.4. IIpo¢eccnonaibHbIe 02361 JaHHBIX U MHGPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI

1. Tlpu uzyuyeHUH ITUCIUILIMHBI PEKOMEHIyeTCsl UCIIOJIb30BaTh 0a3bl JAHHBIX, MH()OPMAIIMOHHO-
CIIPABOYHBIE 51 TMOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaJibHO-TeXHHYECKOe o0ecriedeHne TMCHUIIMHBI U TPpedyeMoe MporpaMMHoOe
olecreyeHue
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13.1. O0uue TpeOGOBaAHUA K MATEPHATBHO-TEXHUYECKOMY U IPOrPAMMHOMY O0ecreYyeHH 0
AMCHMUILINHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe o0ecrnedeHne 1Jisl JJeKIIMOHHbIX 3aHATHH
JUis mpoBeleHus 3aHATUI JIEKIMOHHOIO THIIA, IPYNIOBBIX U MHJIMBUAYAJIbHBIX KOHCYJbTALUM,
TEKYIET0 KOHTPOJIA U MPOMEXYTOYHOU aTTECTAIlMH UCIOIb3yeTcs ydueOHas ayIuTOpHs ¢ KOJIUYECTBOM
MOCaJ0YHBIX MECT He MeHee 22-24, obopymoBaHHash JTOCKOW M CTaHIAPTHOM y4eOHOW MeOesblo.
HwmeroTcs  AeMOHCTpallMOHHOE 00OpyJOBaHWE W Y4eOHO-HArJIsiAHBIE TOCOOMS, OOECTIeYMBAIOIINE
TeMaTUYEeCKHE WILTIOCTPALMH 10 JEKIIMOHHBIM pa3ziesiaM JUCLUIIINHBIL.

13.1.2. MaTepuajbHO-TeXHHYECKOE U MPOrpaMMHOe ofecneyeHne IJisl MPAKTHYeCKUX 3aHATHH

Jlaboparopus paaro3JIEKTPOHHBIX CUCTEM Mepeaadn HHPOopMauu

yueOHasi ayAuTOpUs JJisi MPOBEICHUS 3aHATHH MPAKTHYECKOTO THUIMA, ydeOHasl ayIuTOpHUs IS
MIPOBEJICHUS 3aHATUH JIaOOPATOPHOIrO THUIIA, TOMEIICHHUE Ui KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHHUS
KypCOBBIX paboT)

634034, Tomckas ob6nacTs, r. Tomck, Bepmmauna ynuna, a. 47, 401 ay.

Onucanue uMeromerocss 000py10BaHus:

- Komnsrorep (8 miT.);

- Monutop (19”7 SAMSUNG 1730S) (8 wr.);

- KiaBuarypa (8 mir.);

- Mbis (onrtuueckast) (8 mit.);

- KommekT cnenuanuzupoBanHoi yueOHo# meben;

- Pabouee mecTo mpenoaaBarters.

[TporpammHoe obecrieueHue:

— PTC Mathcad13, 14

JlaGopatopusl rpymnmnoBoro npoekTHoro odydenusi / JlabopaTopus pajano3JIeKTPOHHBIX CPEJCTB
3alIUTHI TEJIEKOMMYHUKAIIHOHHBIX CUCTEM

yueOHasi aylUTOpHs AJISl NMPOBEACHUS 3aHATUI MPAKTUYECKOTo THIA, yyeOHas ayIuTOpHs AJs
MIPOBE/ICHUS 3aHATHHN JTAOOPATOPHOTO THIIA

634034, Tomckas obnacts, r. Tomck, Bepunnuna yiuia, 1. 47, 406 ayn.

Onucanne uMeronerocs 000py10BaHus:

- Cxanep Canon CanoScan LidelOO USB;

- 'enepatop 1'4-218 BY curnanos;

- 'eneparop 1'3-109;

- 'enepatop 1'4-144;

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

- 'enepaTop 1'5-63 (Ne26448);

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

- JInnerneiid ucrounuk nuranus HY3003;

- JInneitnplii ncrounuk nutannsg HY3003;

- [Tasuipras cranmus Quick 936 ESD;

- [Tudposoii ananuzatop crnexkrpa GSP-810;

- Hudporoii rerepaTop curnanos ['CC-80;

- Hudposoii ocummnorpad EZ Digital DS 1150;

- Pabouee mecto perynuposmuka C4-1200P;

- Pabouee mecto perynuposiuka C4-1200P;

- 3meputens UKKIIO «O0630p-304/1;

- MHOro(yHKIIMOHAbHBIN H3MEPUTENBHO-BRIYUCIUTENbHBIN KoMIUIeke National Instruments;

- Anamuzarop criektpa N90OOOF-CFGO005;

- Otnanounsrii Mmoayns Instant SDR Kit;

- Ocmmmmorpad MSOX3054A;

- [IpunTtep nazepusiit HP LaserJet P2035;

- Paboune cranmuu Ha 6a3e npoueccopa Pentium - 15 (12 mt.);
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- KommuiekT cnenmann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecto npemnoaaBaress.

[TporpammMHOe oOecrieueHue:

— PTC Mathcad13, 14

Yyebnas nadoparopust ”HGOPMAITMOHHBIX TEXHOJIOTHUI

yueOHasi ayIuTOpHs AJISl NMPOBEACHUS 3aHATHI MPAKTUYECKOTO THIA, ydyeOHas ayIuTOpHs s
MIPOBEJICHUS 3aHSATUH JIaOOPATOPHOTO THUIIA, IOMEIICHHUE JI KYPCOBOTO IMPOEKTUPOBAHUS (BBIMOTHEHHUS
KypCOBBIX paboT)

634034, Tomckas ob6nacTs, r. Tomck, Bepmuauna ynuna, 1. 47, 423 ay.

Omnucanue UMEIOIIErocs 000PYAOBaHUS:

- Jlocka maruutHo-mapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpuBogoM Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiiMa 1o [epuMeTpy;

- [Ipoextop NEC «M361X»;

- CucremHblit 6710k (16 1mT.);

- Monwuropst (16 mrt.);

- Kommbrotep;

- KommiexT crienmanusupoBanHoi yueOHOW Mebenw;

- PaGouee mecto npemnoaaBaress.

[TporpammMHuoe oOecrieueHue:

— PTC Mathcad13, 14

13.1.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedeHue 1Jisl JJa0opaTOPHBIX padoT

Jlaboparopus paaro3JIEKTPOHHBIX CUCTEM IEepeIadu HHPOPMAITUU

yueOHasi ayAuTOpus AJs MPOBEIEHUS 3aHATHH MPaKTHUUECKOTO TUMA, yuyeOHas ayauTopus Ui
MIPOBEICHUS 3aHATHH JTAOOPATOPHOTO THIIA, TIOMEIIEHHE i KYpPCOBOTO MPOESKTUPOBAHUS (BBIIOIHEHUS
KypCOBBIX pa0oT)

634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuna, 1. 47, 401 ay.

Onucanue UMeroLIerocs 000pyA0BaHUS:

- Komnsrorep (8 mit.);

- Monwutop (19”7 SAMSUNG 1730S) (8 miT.);

- KnaBuarypa (8 mr.);

- Mpib (ontudeckas) (8 mrT.);

- KommekT cnennanu3upoBaHHoi yueOHON Mebeny;

- PabGouee mecTo npenogaBates.

[TporpamMHuoe obecrieueHme:

— PTC Mathcad13, 14

VYuebHas madboparopust HHOOPMAITMOHHBIX TEXHOIOTHUN

yueOHas ayIuTOpHs A MPOBEACHUS 3aHATHI MPAKTUYECKOTO THIA, ydyeOHas ayIuTOpHs s
MIPOBE/ICHUS 3aHATHI JTAOOPATOPHOTO THITA, TIOMEIIEHHE JUII KYPCOBOTO MPOESKTUPOBAHUS (BBIIOJHEHUS
KypCOBBIX pa0boT)

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, 1. 47, 423 ay.

Onucanue UMEIoIIerocs 000pyA0BaHUS:

- [locka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpuogoM Master Control Matte 203*203 cm White FiberGlass,
YyepHas KaliMa I10 IEPUMETPY;

- [Ipoextop NEC «M361X»;

- CucremHblit 0710k (16 mmT.);

- MounuTops! (16 mr.);

- Komnsrorep;

- Kommniext cienmanuzupoBanHoi yueOHON Mebenu;

- Pabouee mecTo npenopasares.
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[TporpamMHOe obOecrieueHue:
— PTC Mathcad13, 14

13.1.4. MaTepuajibHO-TeXHUYECKOE U IPOrPpaMMHoOe oOecieyeHue 1JIs1 CAMOCTOATEIbHOH padoThl
st caMOCTOSITEIBHOW pabOThl MCIOJB3YIOTCS y4eOHBbIE ayIUTOPHH (KOMITBIOTEPHBIC KIIacChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsacth, r. ToMck, JIennna npocmnekr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. ToMmck, yin. Kpacnoapmetiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obsactb, T. ToMck, Bepmnauna ynwuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, r. ToMck, Bepmununa ynuna, a. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meberb;

- komnbroTepsl kinacca He Hbke [IDBM INTEL Celeron D336 2.81T. - 5 mrt.;

- KOMITBIOTEpPBl TOAKIIOYEHBl K ceTH «MHTepHeT» M 00ecreunBaroT IOCTYI B AJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATENBHYIO CPEely YHHBEPCHUTETA.

[lepedens mporpaMMHOTO OOECTICUCHHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCUUIIIMHBI JJIS JIMI ¢ OTPAaHUYEeHHbIMU
BO3MO’KHOCTSIMHU 310POBbSI H HHBAJIH/I0B

OcBocHME TUCLUIUIMHBI JUMLAMH C OIPAaHUYEHHBIMH BO3MOYKHOCTSMM 3/10pPOBbS W WHBAJIUIaMU
OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yU€eHHUsl OOLIETo U CIeUaIbHOrO Ha3HAYCHMUSI.

[Tpu 3aHATHAX C¢ OOy4arOIIMMHUCS € HAPYWIEHHSIMHM CJYyXa MPeAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCWJIMBAIOLLIEH amnmapaTypbl, MYJbTUMEAMMHBIX CPEICTB U JAPYTUX TEXHUYECKHX CpPEICTB
npuema/nepenaun yueOHoil MHpopManuM B JOCTYHHBIX (hopMax, MOOMJIBHOW CHUCTEMBI MPENOIaBaHUs
U 00y4aroUMXCcsl ¢ MHBAIMIHOCTbIO, TOPTATUBHOW MHAYKIMOHHON CHUCTEMBbl. YueOHas ayJauTopus, B
KOTOpOH 3aHUMaroTcs OoOydaroluecs ¢ HapylIeHHEM cllyxa, 00OpyAoBaHa KOMIIBIOTEPHON TEXHHKOH,
ayIMOTEXHUKOM, BUJCOTEXHUKOU, IJIEKTPOHHOU TOCKOM, MYJIbTUMEIUIHON CUCTEMO.

[Tpu 3aHATHAX ¢ 00YUYAIOIIMMUCS ¢ HAPYILIEHUSIMHM 3PeHUSIMH IIPEYCMOTPEHO HCIIOJIb30BaHKE B
JEKUMOHHBIX U Y4YEOHBIX ayJUTOPHUSAX BO3MOXKHOCTH IPOCMOTpa YAAJIEHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JIOCKE WM cJaiijla Ha 5KpaHe) NpHU IMOMOLIM BHUAEOYBEIUYHMTENCH 11 KOM(POPTHOTO
IIPOCMOTpA.

[Tpu 3aHATHSX ¢ OOy4arOIIMMHUCS € HApPYWIEHUMSIMH ONOPHO-ABUIaTeJIbHOI0 anmapara
UCIOJIb3YIOTCSl aJIbTEPHATUBHBIE YCTPONCTBA BBOJAa MHGOpPMAlMU M Apyrue TEXHUYECKUE CpE/ICTBa
npuema/nepenaun yueOHoil MHGopManuu B JOCTYHHBIX (popMax, MOOMIIBHOM CHUCTEMBbI OOyuYeHUs JUIs
IO ¢ MHBAIMTHOCTELIO.

14. OIIEHO‘IHI)IC MaTepHAJIbl U METOAUIECCKUE PEKOMCHAAIIUH 110 OPraHU3allui U3YYCHUSA
AUCHUIIIMHBbI

14.1. ConepxaHue OLEHOYHBIX MATEPHUAJIOB U METOANYECKHE PEKOMEeHIalluu
Jlnst onileHKH cTeneHdu cHOpMHPOBAHHOCTH U YPOBHS OCBOCHHS 3aKPEIJICHHBIX 32 TUCITUTLIAHON
KOMITETCHIIN I MCTIOB3YIOTCS OIIEHOYHBIE MaTepHaIbl B COCTABE:

14.1.1. TecToBble 3agaHus
1. Bonipoc. BexTop cocTosiHHSI yIIPpaBIsieMOro TMHAMUYECKOT0 00BheKTa (CaMomeTa, pakeThl U T.J.) — 3TO
€CTh:
1. COBOKYIHOCTH NMEPEMEHHBIX BEJIMUWH, 3HAHUE KOTOPHIX Ha K-OM BPEeMEHHOM IIare MUHUMAJIbHO
JIOCTaTOYHO, YTOOBI HANUTH BCe OYyIINe 3HAYCHHS COCTOSTHUS 00BEKTA.
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2. COBOKYMHOCTh (GYHKIHMA BpPEMEHH, OOBEIWHEHHBIX B BEKTOP, XapaKTEPU3YIOUIUH OOBEKT
yIpaBICHUS.

3. COBOKYMHOCTbH IEPEMEHHBIX BO BPEMEHU BEIMUYUH, KOTOPHIE OMPENESIOT O0BEKT.

4. BEKTOD, ONPEENAIONINI KOOPAUHATH 00bEKTA B TIPOCTPAHCTBE.

2. Bomnpoc. [Ipu ucnonp3oBanuu crocoda koMmanaHoro paauoynpasierus (KPY 1) ma 6opty pakers
pacmojokKeH:

1. nepemaTyuk KOMaH yIpaBICHUS.

2. TpPHEMHUK KOMaH]| YIIPaBJICHUSI.

3. mpuemo-neperaTuuK.

4. OoptoBas OBM ¢opmupoBaHUs KOMaH/ YIIPaBJICHUS.

3. Bonpoc. HazeMHBIN KOMIUIEKC PaMOCPEACTB ITPU KOMaHIHOM criocobe ynpasienus (KPY-1) coctout
u3:

PJIC uzmepeHnust COCTOSIHUSL PAKEThI.

PJIC nzmepenus cocTOSHUS LEH.

CucreMsl CBS3M 1715 Tiepeaun KOMaH/1 yIpaBieHus Ha OopT.

PJIC xontpons paxersl, PJIC xontpons nemu, OBM ¢opmupoBanus KOMaHJ YHpaBJICHU,
paAMONMHUS NTepeiadyll KOMaH]I.

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

1. Ha OopTy pakeThl CHCTEMbl U3MEPEHHsI COCTOSHUS LIeJM W STU JaHHbIE [0 KaHaly Mepefaydd
MOCTYMAIOT B IYHKT YIPaBJICHUs, T (HOPMUPYIOTCS KOMAH/IbI YIIPABJICHUSI.

2. cucreMbl pOpMHUPOBAHUS KOMaH] yIIpaBieHHs Ha OopTy ympasisiemoro oobekta (YO).

3. Ha KOMaHJHOM ITYHKT€ yIPaBJICHUS CHCTEMBbI ()OPMHUPOBAHHUS CUTHAIIBI KOMAH][ YIIPABICHHS.

4. xomannbl ynpasieHusi GpopMupyrorces kak Ha 6opty (YO), Tak 1 Ha KOMaHTHOM ITYHKTE.

5. Bonpoc. IIpn naBenennn YO Ha 00BEKT C M3BECTHBIMU 3aBEIOMO KOOPIHMHATAMH IIEJIECOO0pa3HO
MPUMEHHUTD CIIOCO0 YIpaBlIeHUS:

1. camonaBexneHwue.

2. xomannHoe ynpasieHue KPY -1.

3. pamuoTeneHaBelCHUE B JIyde.

4. aBTOHOMHOE YIIpaBJICHHUE.

6. Bompoc. Kaxoii Meron HaBeneHus oOecrneunBaeT Oosee IIagkue (C MEHbIIEH Neperpy3Koi)
TpaekTopuu ABwkeHus YO mpu HaBeICHUH HA MAHEBPUPYIOILIYIO 1IETh:

1. Tlpsimoif MeTO HABECHUS.

2. Metoa KpuBO MOTOHHU.

3. Metoa napamienbHOTO CONMKESHHUS.

4. Meto/ NpONOPIMOHAIBHOTO HAaBEIEHUS.

7. Bonipoc. Ynpasnenue nojgetrom YO (pakeTbl) MpeanoiaraeT yrnpaBlieHUe:

1. BenuuuHO# €ro CKOPOCTU JABHKEHHMSL.

2. BenmnmuuHOI MPOIOIEHON CKOPOCTH JIBFKCHUS.

3. HampaBieHnem BeKTOpa CKOPOCTU JBUKECHHS PAKETHL.

4. BenuuuHON U HaIpaBJIEHUEM BEKTOPA MOJHOM CKOPOCTH PAKETHI.

8. Bompoc. ObecnieueHre ycTOMYMBOCTH 3aMKHYTOI'O KOHTYpa YIpPaBJICHHs PAaKeTOM, cTaOMiIn3anus B
TI0JIETE €T0 TMHAMUYECKUX XapaKTePUCTUK JIOCTUTalOTCS:

1. C mnomompl0 aBTONMUIIOTA, SBISIOMIETOCS 3BEHOM (PEryIsITOpOM) B 3aMKHYTOM KOHTYype
yIpaBJIeHUS U BBEACHUS OOpaTHBIX CBs3eH, 00eCIeunBarONINX 3a/laHHOE KaueCTBO MEPEXOIHbIX
MIPOLIECCOB T10 YIiaM OTKJIOHEHHUS ¥ HaKJIOHA TPAeKTOPHH.

2. IlyreM M3MeHEHHs B TOJETE adPOAMHAMUYECKUX XapakTepucTk Y O.

3. BBeaeHuneM ecTKOM 0OpaTHOM CBSI3U MO YIIIOBOMY MOJIOKEHUIO Kopryca YO.

4. Tlyrem oOyXeHHUSI YaCTOTHOM TOJIOCHI 3aMKHYTOT'O KOHTYpa YIIpaBICHUSI.

9. Bonpoc. Ilepenarounas Qynxuus D, (p) mo ommbke orpaboTkm TpebGyemoro Bosmeiicteus ((t) B

PonbRE

3amkHyTO CAY

Perynatop YO

Il e K B e

=

€CTh OTHOIIIEHNE N300paKCHHI:
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L U(p)/E(p).2. Y(p)/G(p).3 E(p)/G(p).4 Y(p)/E(p)

10. Bonpoc. Kakoe cooTHoImeHne onpeaenseT nepeaarounyr GyHkuuio 3aMkayToi CAY
Perynatop YO

g (j®—'y_'
1L Y(p)/G(p)
2. R(p)-Wy(p)
3. U(p)/G(p)
4. Y(p)/G(p)

11. Bonpoc. [lepenatounas GpyHKIus 0 OMUOKE OTPAOOTKH BXOTHOTO BO3JACHCTBHS B 3aMKHYTOH CAY
orpeziesieHa COOTHOIIEHHEM

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

VcTaHOBUBIIIEECS 3HAUECHHE OIIMOKHU

() = lim[ p-,(p)-G(p)}

Jiis  cmywas, worma  R(p)=5 u W,(p)=2/(3p+1) u wa Bxome geifctByer

git)=2t >G(p)=2/ p2 . Haiitn Benuuuny ycraHoBuBIIeHCs onOKY &, = £(0) .
L &y =&(0) =10
2. Eypy =€(0)=0
3. &y =&(0)=5

4. &y = (%) > Heocpanuuenno sospacmaem .

12. Bompoc. B ycnoBusx 3amaun Nell BkIIOUMTE B KOHTYP MHTETpaTop 2-TO MOpPs/AKA U BBIYUCIUTE

BCJIMYHHY & = 8(00) 110 YKAa3aHHBIM B 3a/1a4€ COOTHOIICHHUAM

yem
L &y =6(0)=5
2. Eygy =€(0)=0

3. &yey = &(%) > Heoepanuuenno 6ospacmaem .

4. &y =E(0)=2.
13. Bonpoc. B ycnosusx 3amaun Nel2 BKIOUMTE B KOHTYpP MHTErpaTop 1-ro mopsjaka W BBIYMCIUTE

BCJIMYHHY & = 8(00) 110 YKAa3aHHBIM B 3a/1a4€ COOTHOILICHUAM

yem
L &y =6(0)=0
2. Eyoy =€(0)=0.2
3. &y =&(0)=5

4. &y = () > Heocpanuuenno sospacmaem .

14. Bonpoc. /Iunamuveckuil 00bEKT 3aaH JMHEHHBIM AU depeHInanIbHbIM
yYpaBHEHUEM 2-T0 NOpsAJIKa BUAA

2y" (1) +10y'(t) + 4y(t) =6-u(t).

IIpuBecTn naHHOE ypaBHEHUE K cucTeMe 2-X JIY nepBoro nopsaka, u Haumu BUJL MAaTPULBI Iepexoaa A
1 Matpulel B B cucteMe ypaBHEHUIN COCTOSIHUS

X(t)=A-x(t)+B-u(t)
3amucarh ypaBHEHHUE BBIXO1a

y(t)=C-x(t) + D-u(t) u naimu marpus Cu D
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2 5] 0

1 A= B:{} C=[1 0]; D=0
0 1] 3
0 1 0

2. A= B:{}C:ﬂ 0]; D=0
|2 5] 3
2 1 3

s A= } B:ch[o ; b=0
|5 0 0
0 1 3

4. A= } B:{} C=[1 0]; D=I.
2 -5 0

15. Bonpoc. [Ipeo6pazoBars Mmoaens CAY
X, (t) = 4x, (t) +0.5u, (t) — 0.2u, (t) + 0.1n,(t)

X, (t) = 0.2x, (t) + X, (t) +8u, (t) +n, (t)
K marpuunomy Buay: X(t) = Ax(t) + Bu(t) + Gn(t) , T.e. onpeneauTh cOCTaB BCEX BEKTOPOB U MaTPHIL

1 4 0 -02 01 0
A= : B= . G=
{0.2 0} [8 0.5} { 0 J

Lo X'®=[x® %O u'®=[u®) u®)]
n"®=[n® o]

0 4 05 -0.2 01 0
A= . B= ;o G=
02 1 8 0 0 1

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

{O 4} [0.5 —0.2} [0.1 1}

A= : B= . G=

02 1 8 0 0 1

3. XM =[x® %O u®)=[u) u®];
n'(t)=[n(t) n,®)].

0 4 8 -02 01 0
{0.2 1} {0.5 0 } [ 0 J

4. X0 =[x0 %O u®O=[u® O]
n" () =[n@ n, )]

16. Bonpoc. MoHO 1Tu B CIEIAIIEM PaIroOIOKAIMOHHOM JalbHOMEpe ¢ moMolbio ¢uibTpa Kanmana
chopMUPOBaTh TEKYIIHE OLIEHKH AAbHOCTU [3(k) U CKOPOCTU CONMKEHUs \7r (k) mpu ycioBHUH, YTO
HCIIOJIB3YETCS MOJICITb COCTOSTHUS
D(t)=Vp(t); Vp(t)=n,(t) u
gvinonnsiemes:  usmeperue (nabnooenue)
z5 (k) = D(k) + ng (k)

1. VYcnosue HAOMIOAAEMOCTH HE BBIMOIHIETCS U 3HAYNAT HENB3S.

2. YcnoBue HaOJIOIaeMOCTH HE OMPEAENIEHO U 3HAYUT MOXKHO.

3. VYcioBue HAOIIOJaEMOCTH BEITIOIHSIETCS |, CJIEI0BATENIHHO, MOKHO.

4. Panr MaTpuilbl HAOIIOJAEMOCTH CUCTEMBI PaBEH €IMHULIC U, CIIEI0BATENHHO, HEMb3SI.

17. Bomnpoc. B ycnoBusix 3amaum Ne 16 um3MmeHsieTcss KaHal HAOMIOACHHS, T.6. MMEEM H3MEPEHUS
paguanbHOM CKOPOCTH B BUJIE
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2, (K) =Vp (k) +n;, (k).
MO>KHO I B 3TOM Cilydae copMHpPOBATH OLEHKH TeKyieii nansroctd D(K) 1 ckopocTi V.(k):

1. VcaoBue HabO1a€MOCTH HE BBIMOIHIETCS U 3HAYUT HEJIb34.
2. YcnoBue HaOJIIOIaeMOCTH BBITIOHSICTCS U, CJIEI0BATEIIEHO, MOXKHO.
3. VYcnoBue Ha0II01a€MOCTH HE ONPEAENICHO U 3HAYUT MOXKHO.
4. Panr MaTpuilbl HaOIIOJAeMOCTH CHCTEMBI PaBEH JABYM U, CIIEIOBATEILHO, MOKHO.
18. Bompoc. VMeeMm IMHENWHYIO IUHAMHUYECKYIO cUCTeMy ¢ mepemarounoi ¢ynkumein K(S) ,rme

s=(oc+iw) , 1.e. K(ilw) - xoMIulekCHass YacTOTHAs XapaKTEPHCTHKA CHCTeMbl. Ha BXOJ CHCTEMBI

BO3JICHCTBYET CTAallMOHApHBIN ciy4yailHbId mporecc (ImoMmexa), UMEIOUINIl CIEeKTPalIbHYIO0 IUIOTHOCTH
cpenneil MomHocTH G, (@) . YKa3aTh COOTHOLIEHHE, KOTOPOE CIEAYET HCIOJIB30BaTh JUIS BHIYMCICHUS

MOILIHOCTH P,,,, MOMEeXH Ha BBIXOJE CHCTEMBI:
1. P, =K(iw)-G,(w).
2. P, =K(w)/G,(w).
3. Py =K(iw)+G,(w).

4. Py =[Gy (e)|K (o) -do.

19. Bonpoc. B cucreme ynpapiieHust pakeToM Kjiacca 3eMJIsl — BO3AYX MCIIOIB3YETCsl CIIOCO0 HABEICHUS -
paauoTeNIeHaBeICHUE B JIy4ye. YKaXUTE OTBET, COOTBETCTBYIOIIMM MPABUILHOMY COCTaBY HAa3€MHOI'O
KOMILIEKCA CUCTEMBI PaJIMOyTIPaBICHMUS:

1. PJIC comnpoBoxnaenus uenu, PJIC compoBokIeHUS pakeTbl, PaAHOIMHUS Iepeladyd KOMaH]

yIpaBiIeHUS.

2. PJIC compoBox1eHuUs 1IeNU, PATUOIUHUS TIepeaud KOMaH YIpaBIeHUS.

3. PJIC conmpoBoXaeHNUs paKeThl, paAHOIMHUS TIepelaud KOMaH| YIIPaBICHUS.

4. PJIC conpoBoIeHHUSI LIEIIH.
20. Bonpoc. [Ipu naBenenun OY Ha 1€ 110 METOAY MAPALIETLHOTO COMMKEHUS B KAUECTBE IMapaMeTpa
paccoryiacoBaHusi, KOTOPbIN ONPENEISAET BEMNYMHY KOMaH/Ibl YIPABJICHUs, UCTIOJIb3YIOT:

1. Vron mexnay BektopoM ckopoctu OV 1 ero npoJoiabHON OChIO.

2. Yron mMexnay npoaosibHoi ocbto OV u nunuelt BusupoBanus LIEJIb-OVY.

3. Yroa MexXIy 3JIEKTPHUECKON OChI0 aHTEHHBI OOPTOBOTO yriioMepa U BEKTopoM ckopocTu OVY.

4. CxopocTh U3MEHEHUs YITIOBOTO MOJI0KeHUs IuHUK Bu3upoBanus LIEJIb — OY.

14.1.2. Dx3aMeHALIMOHHBIE BONPOCHI

1. CriocoOsb! ynpaBieHus aTMochepHbIMUA 00beKTaMU. ABTOHOMHOE yripaBieHue. CaMoHaBeIeHHE.
Komannnoe  ympasnenue. PamuotenenaBenenne. KomOunHupoBanHoe — ympaBieHue.  Kparkas
XapaKTepUCTHKa CIOCOOOB YIpaBICHHUS.

2. O6bexTh! ynpasienus (OY) u MeTo/ibl UX HaBEACHHUS.

JIByxTOU€UYHbIE METOJIbl HaBeACHUS. MeTo/ MPONOPLUOHATBHOTO CONMKEHHUS, METOJI HaBEIEHUS
[0 KpHUBOW MOTOHH, METOJ MPSMOrO0 HaBEAEHUS, METOJ MapajuleIbHOTO cOnkeHus. TpexTodeuHsblit
METO/]] HaBEACHUS: METOJI COBMEILIEHUS.

3. CnocoObl co3/1aHus YOPaBISIONUMX CHJI MPH Pa3IMYHBIX a’pojuHamMuueckux cxemax OV.
N3mepuTenbHas, KOMaHIHAs U UCIIOJHUTEIbHAS CUCTEMbI KOOpAUHAT. KOHTYp ciiensiiero ynpasieHus U
€ro OCHOBHBIE 3BEHbsI. YIIpaBiieHHEe IpocTpaHcTBeHHBIM aBrxkeHreM OVY. Ilepenarounas pynkuus OY.

Aptonminot (AIl) u 3BeHO «AIl-OY». OOmast ¢yHKIMOHATbHAS CXeMa PaJAuOdIEKTPOHHON
cuctems! ynpasienus (POCY).

4. MareMaTHuecKue MOJETH IPOLECCOB U OOBEKTOB B IMPOCTPAHCTBE COCTOSHUM 3aMKHYTOMH
cucTteMsl ynpasieHus. HaOmoqaeMocTs U ynpaBisieMOCTh IUHaMUYecKuX cucteM. [loctaHoBKa 3amaun
CHUHTE3a ONTUMAIbHON CUCTEMBI PAIMOYIIPABIEHUS B IPOCTPAHCTBE cocTosiHUI. Kpurepun u nokasarenu
3¢ (HEeKTUBHOCTH — UHTETPANbHBIM KBaJpaTu4yHbIi (QyHKIMOHAN KauecTBa JleroBa-Kanmana; jnokanbHbIM
(yHKIIMOHAJ KauecTBa.

5. CrpykTypa airopuTMa ONTHMAJIBHOTO YIPABJICHUS B JIMHEHHOM TrayCCOBCKOM 3ajaye
ONTUMH3AIMU C KBAJPATUYHBIM KpHUTEepHeM KauecTBa. OCOOEHHOCTH CHHTe3a HecTauumoHapHbX POCY.
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CoBmectHas (uibTpanus W mapaMmerpudeckas uaeHTUukaus. OO0OIIeHHas CTPYKTypHas cxema
ontumansHoit POCY.

6. Tounocts POCY. Knaccudukaruss ommOOK yrnpaBieHUs W TMOKa3aTeIu TOYHOCTH. [IpuduHbI
MIOSIBJICHHSI OIIIMOOK YIIPABJICHUS U TIPOMaXOB.

7. IloreHumanbHas TOYHOCTH ontuMmaibHoM POCY. Meronuka pacuera JUHAMHUYECKHX U
(GIIyKTyallMOHHBIX OIIMOOK cHucTeM ympaBieHus. lIpoexktupoBanne PIOCY ¢ wucnonb3oBaHueM
HUMHUTAILMOHHEIX Moaeied Ha DBM.

8. CTpyKTypHbBIE€ CXEMBbI TOJIOBOK CAMOHABE/ICHUS: AKTUBHBIEC, TTOJIyaKTUBHBIE, TacCUBHBIE. CXEMbI
YTJIOMEPHBIX TOJIOBOK CaMOHaBeIeHusl. Mojienin KOHTYPOB CaMOHABEICHUS.

MonenupoBanue KOHTYpa CaMOHABEICHUS. TakTuKO-TEXHUYECKUE [I0Ka3aTeNn
Pasno3JIEKTPOHHBIX CUCTEM CaMOHAaBEIEHUS: JAIbHOCTb, pa3pellarolas cliocCOOHOCTh 0 KOOpAUHATaM,
TOYHOCTb.

9. IlpyuHUMIBI TOCTPOEHUS CHUCTEM paauoTesneHaBeneHus. CucTemMa HaBEIEHUs N0 PALUOIYYY.
Panmuonunust ynpaBneHuss B paguoniyde. CTpyKTypHas cxXxema KOHTypa paJuOTeJICHABEICHUS.
[lepenaTtounsie (YHKIIMU OCHOBHBIX 3BEHHEB KOHTYpa paguoTeicHaBeAeHUs. VICTOUYHMKN OmMOOK Ipu
paauoTEIIEHABEICHUM. Onenka TOYHOCTH CUCTEM paguoTelIeHaBEeICHHUS. HanbHOCTH
paguoTeNeHaBeICHUS.

10. PaamocpencTBa cuCTEM KOMaHIHOrO ciendiero ympasineHus. KoopauHaTsel cuctem
KOMaHIHOTO YIpPaBlIEHUS MPU HABEACHHUM METOAOM COBMEIICHHMS W MapauIebHOTO COMMKEHHUS.
OYHKIIMOHAIBHBIE U CTPYKTYPHBIE CXEMBI.

Komannnas paguonuuua. KomaHnHas paguoiuHUS Kak 3BE€HO CHUCTEMbl  CIIEHSILEro
paauoyIpaBICHHUSL.

OYHKIMOHATBHBIE CXEMbl U OIICHKAa TOYHOCTH KOMaHAHBIX cucTeM. OMmHUOKU MpU KOMaHIHOM
yrpaBiieHUH. J[anbHOCTh JEHCTBUA.

11. Knaccuduxanus cucreM aBTOHOMHOTO YIpaBieHUs. V3MepuTelbHbIe YCTPONCTBA CHCTEM
ABTOHOMHOTO  PaJHOYIpaBJICHUS: PaTUOBBICOTOMEPHl U  PaaUOAAIIBHOMEPHI; JTOTUIEPOBCKHN U
KOPPEJSIUOHHBIN  u3Meputenu ckopoctu. O63opubie 60optoBbie PJIC. [laccuBHbIE aBTOHOMHBIE
paauocuctembl. CuctemMbl  aBTOHOMHOTO  paJUOYNpaBIEHUS C  paclo3HaBaHUEM  OOpa3oB.
[TonyaBTOHOMHBIE CUCTEMBI PAJAMOYIPABICHUS C UCIIOIB30BAHUEM CITYTHUKOBBIX PaJMOHABUTAIIMOHHBIX
CHCTEM.

12. Kpatkas xapakTepucTUKa W CpaBHEHHE CIOCOOOB ympaBlieHUs. bopToBoll W Ha3zeMHBIH
CErMEeHT KOMIUIEKCOB paauoymnpasieHuss KA. OcoOeHHOCTH UCTOJIb30BAHUS PAJMOTEXHUYECKUX CUCTEM
B Ha3€MHBIX KOMILIEKCaX KOHTPOJISI TPAEKTOPUH U yIipaBieHus ABukeHneM KA.

13. PaguocucTtemsbl yrpaBiieHUs] U UX MpoeKkThupoBaHrue. OCHOBHBIE dTaIlbl MPOEKTUPOBAHUS U UX
conepxanue. [IpoekTrpoBanue paguocuCcTeM YIPaBICHUS C UCIOJIB30BAHUEM UMUTALIMOHHBIX MOJEIIEH.

14.1.3. TembI OIPOCOB HA 3aAHATHAX

Crioco0b! yrpaBiieHusi aTMOC(EpHbIMU 00BbeKTaMH. ABTOHOMHOE yrpaBieHue. CaMoHaBeIeHuUE.
Komannnoe  ympasnenue. PamuotenenaBenenne. KomOunHupoBanHoe — ympaBieHue.  Kparkas
XapaKTepUCTHKA CIOCOOOB YIpaBJICHHUS.

OO6wbexTsl yrpasienus (OY) u MeToJIbl UX HaBEeIECHUS.

JIByxTOU€UYHbIE METO/bl HaBEACHUS. MeTO/] MPONOPIUOHATIBHOTO CONMKEHUS, METO/I HaBEIEHUS
[0 KpUBOW MOTOHH, METOJ MPSMOr0 HaBEIEHUS, METOJ MapajuleIbHOTO cOmkeHus. TpexTodeuHsbli
METO/]I HaBEACHUS: METOJI COBMEILIEHUS.

CriocoObl  co3faHus YIPaBISAIOUIMX CHJ TPU Pa3IMyYHBIX a’poAMHaMHuecKux cxemax OVY.
W3mepurenbHas, KOMaHIHAS U UCTIOJTHUATENBHAS CHCTEMBI KoopanHAT. KOHTYp ciensmiero ynpasieHus U
€ro OCHOBHBIE 3BE€Hbs. YIIpaBIeHHE IpOoCcTpaHCTBEHHBIM BkeHneM OVY. Ilepenarounas pynkius OY.

Aptommiior (AIl) m 3BeHO «AIl-OY». OO6mas (yHKIHMOHATBHAS CXeMa PaJIUOITEKTPOHHOU
cucremsl ynpasnenus (POCY).

MareMaTudeckrue MOISIIH nponeccoB u O0OBEKTOB B MMpOCTPAH-CTBEC COCTOSIHUM 3aMKHYTOﬁ

cucteMbl yrnpasieHus. I[locTaHOBKa 3agaunM CHHTE3a ONTHMAJIBHOW CHCTEMBI DPAJUOYNPABICHHUS B
pocTpaHcTBe cocTosiHUM. Kpurepun u mokaszarenu 3QQeKTHB-HOCTH — MHTETPAIbHBIA KBaJApaTHYHBINA
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¢bynkuonan kadecta Jleroa-Kanmana; nokanbHbli pyHKIHMOHAN KayecTBa. HEOOXO-IHMMBbIE YCIOBUSA
cunte3a POCY: Ha0m01aeMOoCTh U yIpaBisie-MOCTh JUHAMHYECKUX CHCTEM.

CTpyKkTypa airopuTMa ONTHUMAJbHOTO YIpaBJICHUS B JIMHEHHOW TayCCOBCKOM 3aaaye
ONTUMH3AIMU C KBAJIPATUYHBIM KpUTepreM KauecTBa. OCOOEHHOCTH CHHTE3a HecTaunoHapHbIX POCY.
CoBMmecTHas ¢unbTpauus W napaMmerpuueckas wuaeHTu¢ukanus. OOoOlmIeHHas CTPYKTypHas cxema
ontumansHoit POCY.

Tounocts POCY. Knaccudukanus ommOOK ympaBieHHS M TOKa3aTeld TOYHOCTU. [IpuunHBI
MIOSIBJICHHSI OIIMOOK YITPABJICHUS U TTPOMAXOB.

[ToreHnmaneHas ToO4YyHOCTh ontumaisHoM POCY. Meroauka pacdyeTta AUHAMHYECKUX U
(GIIyKTyalMOHHBIX OIIMOOK cucTteM ympaBieHus. [IpoexktupoBanne POCY ¢ wucnonb3oBaHueM
HUMHUTAILMOHHEIX Moeied Ha DBM.

BI/I,I[BI CHCTCM. CT]Z)YKTypHHe CXEMBI T'OJIOBOK CaMOHaBCACHUA: AKTHBHBIC, IIOJTYaKTHBHBIC,
maccuBHBIe. CXEMBI YIIJIOMCPHBIX I'OJIOBOK CaAMOHABCACHUA. Mopenu KOHTYPOB CAMOHAaBCACHUS. Mogpenu
pagruoCpeaCTB U IIOMEX B KOHTYpaX CaMOHABCACHUSI.

Amnanuruyeckue MCTOABI HUCCICAOBAHWA KOHTYPOB CaMOHABCIACHUS. MOI[CJII/IpOBaHI/Ie KOHTYpa
caMOHaBeJicHUS. TaKTHMKO-TEXHHUYECKHE II0Ka3aTelu PaauO3JICKTPOHHBIX CHCTEM CAMOHABCIACHUA:
AaJIbHOCTD, paspeiaaromas CIIOCOOHOCTE 10 KoopauHaTtaM, TOYHOCTD.

[IpuHIMIIBI TIOCTpOEHUS CHCTEM paauoTeicHaBeneHus. Cucrema HaBEACHUS IO PaTUOIIYUY.
Panuonunus ynpaBnenuss B paauonyde. CTpyKTypHas cXxema KOHTypa pPaaHOTEICHABEICHUS.
[Tepenatounbie PyHKIIMU OCHOBHBIX 3B€HBEB KOHTYpPA PAIUOTEIICHABEICHMUS.

HcTounuku omubOK npu paguorencHaBeaeHud. OLeHKa TOYHOCTH CUCTEM PaauOTeICHABEICHUS.
JlabHOCTh pauOTEICHABEICHHUS.

PannocpencrBa cucteM KOMaHIHOTO CIEIAIIEro ynpasieHUsA. KOOpInHATBI CUCTEM KOMaHJIHOTO
yIpaBJICHUS NPU HABEICHUU METOJOM COBMEIIEHUS U MapalljiesIbHOTro cOnrkeHus. OyHKIMOHABHbIE U
CTPYKTYPHBIE CXEMBI.

Komannnas paguonuuua. KomannHass paguoiivHUsT Kak 3BE€HO CHCTEMBl  CIEHSILIETO
paguoyIpaBICHUsI.

OYHKIMOHATBHBIE CXEMbl U OIICHKAa TOYHOCTH KOMaHAHBIX cucTeM. OMmHMOKM MpU KOMaHIHOM
yrpaBiieHUH. J[anbHOCTh JEUCTBUS.

Knaccudukanus cucreM aBTOHOMHOTO YyrpaBieHMs. V3mepurenbHble YyCTpOMCTBa CHCTEM
aBTOHOMHOI'O  PaJUOYIPABJIECHUSA: pAAUOBBICOTOMEPBI U  PAaJMOJAIBHOMEPHI;, JOIUIEPOBCKUN U
KOPPEJSLUOHHBIN u3Meputenu ckopoctu. O63opHbie OoptoBbie PJIC. [laccuBHBIE aBTOHOMHBIE
panuocuctembl.  CHUCTEeMBI  aBTOHOMHOI'O  paJHMOYIpaBlie€HHs €  pacro3HaBaHUEM  00pa3oB.
[TonryaBTOHOMHBIE CUCTEMBI PaJUOYIPABIEHUS C UCIIOJIb30BAHUEM CIYTHUKOBBIX pPaJMOHaBUTALMOHHBIX
CHCTEM.

KomanaHO-n3MepUTENbHbIE KOMIUIEKCHI KOCMUUECKHX PAJUOCUCTEM YIIPABICHHUS.

Knaccudukanus u ocobennoctu paguoynpasienus KA. OyHKIMOHaIbHAs U CTPYKTYpHAs cXeMa
cucteMsl ynpasieHus KA.

Kpartkast xapakTepucTuka ¥ CpaBHEHHE CIIOCOOOB ympaBiieHHs. BOPTOBOW M HAa3eMHBIM CETMEHT
KOMIUIEKCOB paauoymnpasieHuss KA. OcCOOeHHOCTH HCIONb30BaHUS PaJUOTEXHUUYECKHX CUCTEM B
HA3eMHBIX KOMIUIEKCaX KOHTPOJISI TPaeKTOPUI U yrpaBieHus aABrkeHneM KA.

PaJII/IOCI/ICTeMBI YIIpaABJICHUA W WX HNPOCKTHUPOBAHHUC. OCHOBHBIC >Tambl MMPOCKTUPOBAHUA U HX
COACPIKaHUC. HpOCKTI/IpOBaHI/Ie PaauoOCUCTEM YIIPABJICHUSA C UCIIOJB30BAHNEM UMHUTALIMOHHBIX MOHCHCﬁ.

14.1.4. TeMBI TOMANIHUX 3aJaHANA
Tema 1. CriocoObl ynpaBieHust 1 MeTo/ 16l HaBeneHus . Kunemaruueckue 38eHbst POCY

3agava 1. Pakera HaBOOWTCS MO METOAY MOTOHU HA 1I€JIb, KOTOPAsl ABUKETCS MPSIMOJIMHEWHO HA
BCcTpeuHOM Kypce. [loner nenu ropuzonTanbHeliil. HauanbHble ycioBus (110 BapuaHTam):
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[TocTpouth BapuaHThl KUHEMATHUYECKUX TPAGKTOPUM paKeThl, ONPEICIUTh MaKCHUMaJlbHbIE
MoTIepeYHbIE YCKOPEHHSI, CPABHUTh MAKCUMAJIbHbIE IEPErpy3KH B CIydae MEAJICHHBIX U OBICTPBIX IIeNei.

3agava 2. [locTpouTh TpaeKTOPHIO PAKEThl MPU HABEJACHUM HA 1EIb MO METOAY NapajuieIbHOTO
commkenust Llenp nBMKeTCS MPSAMOIMHEWHO Ha BCTpeUHO-TIepecekaronieMcs Kypcee. OnpenenuTts yroi
YIOPEXKACHUS U BpEMs YCIIOBHOM BCTPEUH MPU CIEAYIONIUX HAYAIbHBIX YCIoBUAX: =10 KM,

Tema 2. JluHaMuyecKuEe XapaKTEpUCTHUKU 3BEHbEB B 3aMKHyTOM KoHType POCY; onmcanue
CHCTEM Ha OCHOBE IIEPEMEHHBIX COCTOSHUSI.

3amaua 1. [Junamuueckas cucrema ([C) 3amana 1Y n — ro nopsiaka (n=2; 3), onpeaeisironmm
CBSI3b «BXOJI-BBIXO/» CJEAYIOIIET0 BUAA C 3aJJaHHBIMU HAYaJIbHBIMU YCIOBUSIMH. {7151 pa3HbIX BapUaHTOB
3a/laHbl pa3indHble 3HaueHUs KodpdunmentoB ak u bk. Haiitu npencrasnenue monmenu [IC B dopme
cuctemsl n /1Y nepBoro nopsiaka. [lpeacrasuth crpykrypuyto cxemy JC 1isi mepeMEHHBIX COCTOSIHHUSL.
Ncnonb3ys maket mporpamMm Simulink BemoaauThs MonenupoBanue JIC u HaOM0IaTh BRIXOJHONW CHTHAI
IIpH 10/1aYe Ha BXOJ CUTHAJIA B BUJIEC SAMHUYHOM cTyneH4yaTol QyHKIUU U TapMOHUYECKOTO CUTHAIA.

3amava 2. B ycnoBusiX mpeapiayIei 3a1aun BBIMOTHUTD ASHCTBHS s HaOmoaeHus B Simulink -
Mozenu ¢azosoro noprpera [IC mpu pa3HbIX HAYaJbHBIX YCIOBUSIX.

Tema 3. CtaTucTuueckasi TEOpUsi ONITUMAIBHOTO YIIPABICHHS TUHAMUYECKUM 00BEKTOM

3amava 1. Jlnsg quHAMHYECKOW CUCTEMbI, MOJIeJb KOTOPOW 3a/aHa B MPOCTPAHCTBE COCTOSHMIA
YpaBHCHHUSIMH BHJIA

>7<(t):A-x(t)+B-u(t)’
y(t)=C-x(t) + D-uf(t)

rae A, B, C, D — 3ajaHHble 4MCIOBbIE MAaTPUIbl COOTBETCTBYIOLIEH Pa3MEpPHOCTH, ONpPEAEIUTh
BBINOJIHAIOTCS JIM YCJIOBUS HAOJII0JaeMOCTH U YIIPABIISIEMOCTH .

3amaua 2. 3amucath W OOBSICHUTH COJCPKAHWE JIOKAJBHOTO W TEPMUHAIBHOTO KPHTEPHEB
ynpasienus POCY.

3amava 3. OOBSACHUTH CHCHU(PUKY 3a/1a4 JUHAMUYCCKOW ONTHUMH3AIMH 110 CPABHCHHIO C 3aJ1a4a-
MU CTaTHUECKOW ontumuzanuu. Ilpusectu npumepsl.

3anaya 4. M310KUTh CMBICIIOBOE COJIEPKAHUE TEOPEMBI pa3esieHUsl U YCIOBUN €€ IPUMEHEHUSI.

Tema 4. POCY B pexxnMe caMOHaBeIeHUS

3amaua 1. [IpencraBuTh CTPYKTYpPHYIO CXEMY aHaJIOTOBOrO JIMHEHOro QuibTpa Kammana , ko-
TOpBIN (POPMUPYET ONTUMATIBHBIE OLIEHKH YITIOBOM KOOPIUHATHI , KOTOpask UMEET AMHA-MHUKY BO BpEMEHHU
B BHJIE MIOJIMHOMA: a) — CTENEHU HYJb; 0) — MepBOi CTENEeHUH; B) — BTOpOM cTeneHu. BxonHoil curnan
¢GuIbTpa — MpsIMble U3MEPEHHUS YIIIOBOH KOOPIMHATHI C 3l TUTUBHBIM FayCCOBCKUM OEJIBIM IIYMOM.

3anava 2. Crensauuii paJuolOKAIIMOHHBIN TadbHOMEP MPOSKTUPYIOT B BUJE JIMHEHHOTO (QUIIb-Tpa
Kanmana 11 MoJien COCTOSIHHS B BUC
D)=V, (t); Vo(t)=n,() =u
sbinonnsiemess  usmeperue (Habmooenue)
z5 (k) = D(k) +np (k)
re - OenbIil TayCcCOBCKHMM myM. B kadecTBe HAOMIOACHUI MCTIOIB3YIOTCS JIaHHBIE JTallb-HOMEpA .
MO03KHO 71 3TO pean30BaTh OLIEHKU TEKYIIEH TalbHOCTU U CKO-POCTH ?
3agava 3. B ycnoBusix 3amaun Ne3 pacCMOTPETh CIEHApUA C TEM K€ BOMPOCOM, KOTAa BBIMOJI-

HSIOTCS] U3MEPEHUS CKOPOCTHU CONMMMKEHHUS, T.€.
z, (k) =Vp(k)+n, (k)

Tema 5. POCY B pexxnMe KOMaHIHOTO YIPABICHUS.

3anayga 1.

B cucreme KPV-1 HaBeneHue pakeTsl Ha Ledb Ha Kypcax OJU3KMX K BCTPEYHOMY HJIM JIOTOHHO-
My OCYUIECTBIIIETCS MO MeToAy HakpbiTus ¢ HemojsmxkHoro KII. PaccMmorpers knmHemaTuueckue
COOTHOILIEHUS B BEPTUKAJIBHOM IUIOCKOCTH MNpH HaBeleHHH. COCTaBUTh (PYHKIMOHAIBHYIO CXe-My
CHUCTEeMBbl. YKa3aTb IIOJCUCTEMbl HW3BJICUEHUS HWHPOPMALMU M OLEHKH IapaMmerpa yrioBOro
paccoriacoBaHus, MOACUCTEMBI (POPMHUPOBAHUS KOMaHJ YIpaBlICHUs, NepeAayl KOMaHI Ha pa-KeTy U
MOJICUCTEMBI OTPA0OTKH ITHX KOMAaH]I.
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3amgaua 2.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha IeJIb Ha Kypcax OJIM3KHX K BCTPEYHOMY WIJIM JOTOHHO-
My OCYHIECTBIIIETCS MO MeToAy HakpbiTus ¢ HemoismxkHoro KII. PaccMmorpers kmHemaTHueckue
COOTHOILCHUSI B BEPTUKAIBHON IUIOCKOCTH TNpH HaBedeHHH. COCTaBUTH (DYHKIMOHAIBHYIO CXe-My
CHCTEMBbl. YKa3aTh IOJCUCTEMbl U3BJICUCHHU UHPOPMALUU ISl OLIEHKH JIMHEHHOIO OTKJIOHEHHS PAKETHI
OT HampaBJICHUS HA LeNb, MOACUCTEMBI (POPMHPOBAHUS KOMAH]| YIPABJICHHUS, Mepelayd KOMaHJ] Ha
paKeTy U MOJICUCTEMBI OTPAOOTKH 3THUX KOMAH/I.

Tema 6. POCY B pexxrMe aBTOHOMHOT'O YIIPaBJICHUS

3amagya 1. B cucreme aBTOHOMHOIO YIpaBJICHMs BBIIOJHAETCS YIPABICHHUE BBICOTOW IOJIETA H
60okoBbIM oTKIIOHEHHEM OVY. IlpuBecTH SKBUBAICHTHYIO CXeMy KHHEMAaTHYECKOTO 3BEHA U CHU-CTEMBI
ynpasieHus B 1ejaoM. PaccMoTpeTs criocoObl o0ecrieueHus yCTOMUMBOCTH KOHTYpa YIPaBJICHHUS.

14.1.5. Bonipochbl Ha caMONOATOTOBKY
IlepBasi KOHTPOJIbLHAA TOUYKA

1. Cucrembl koManaHOTO pamuoynpasineHuss — KPY-1. O6miee onucanune CTpyKTypbl KOMILIEKCA
yIIpaBJIEHUS] U 0COOEHHOCTH CUCTEMBI.

2. Cucrembl kKoMaHHOTO paauoynpasieHus — KPY-2. O0miee onucanue CTpyKTypbl KOMILIEKCa
yIIpaBJIEHUS] U 0COOEHHOCTH CUCTEMBI.

3. CucreMbl komMaHHOrO paguoynpasieHus — KPY-3. O6mee onucanue cTpykTypbl KOMIUIEKCA
yIIpaBJIEHUS] U 0COOEHHOCTH CUCTEMBI.

4. Cucremsl paguo TeneHaBenenus . OOmiee ommcaHue CTPYKTYpPhl KOMIUIEKCA YIpaBie-HUS U
0COOEHHOCTH CUCTEMBI.

5. Cucrembl caMOHaBeJeHUS M MX pa3HOBUAHOCTU. OOlIee ONMMCaHUE CTPYKTYPbl KOMILIEKCA
yIIpaBJIEHUS] U 0COOEHHOCTH CUCTEMBI.

6. CucreMbl aBTOHOMHOTO yIipaBiieHus. O0lIliee onyucanue CTPYKTyphl KOMILJIEKCA YIpaBJIeHUS U
0COOEHHOCTH CUCTEMBI.

7. Ilonsitre (ha30BBIX KOOPAMHAT O0BEKTa YIpaBIeHHs U 11enu. Pa3zoBas TpaeKTOpHs.

8. Kunemarnueckass tpacktopus nBuxkeHUs OVY. TpexTouedHbBII METOJ HAaBEIEHUS — METOJ
HakpeITUA 1enu. [lapamerp paccoriacoBaHusi Ipy BbIpaOOTKE KOMaH/IbI.

9. Kunemarnueckass tpaekropus naswkeHus OVY. TpexTouedyHbli METOJI HABEIEHUS — METOL
npsimoro HaBeneHus. [lapamerp paccoriaacoBaHus MpH BeIpaOOTKE KOMaH/IbI.

10. Kputepun Boibopa Tpedyemoit TpaekTopun AprkeHus OY.

11. OOu1as xapakTepucTUKa METO/1a IPONOPLUOHATILHOTO HaBeleHus. Kpurepuili onTUManibHOCTH.
HaBuranunonHas koHcranTa. HaBeneHume mno MeTony KpHUBOM IIOTOHHM; IapaMeTp, ONPEIEISIOIIMN
BEJIMYMHY KOMaH/IbI.

12. OOmas xapakTepuCTHKa MeToJa MPONOPIHOHAIBHOTO HaBeneHus. Kpurepuit ontu-
ManbHOCTH. HaBuranmonnas koHcranTa. HaBenenue no meroay napauieabHOro CONMMKEHUS; apaMmeTp,
OIIPEACIAIOIUI BENIUUNHY KOMaH/IBI.

13. CriocoObl co3aHusi HOPMaJIbHOTO YCKOPEHUS MpH yrnpasieHuu JIA u ux ocobeHHOCTH. YTo
CKOJIBJKEHUS U YTOJI aTaKH.

14. OGo01IeHHAs CTPYKTYpa CUCTEMBI YIIpaBJieHuUs. THUIl mepeaaTouyHoi GyHKIIMA KPECTOKPHIIOTO
JIA. BX0OIHOH U BBEIXOJHOHW CUTHAMIEL.

15. ABromuiior U ero (yHKIMH B KOHTYpE YIpaBieHHs. XapakTep OOpaTHbIX CBs3€H U X
BIIUSIHUE HA JUHAMUKY noBeaeHus OVY.

16. CocTtaB pagrocpeaCTB U UX (PYyHKIIMH B KOMIUIEKCaX KOMAaH/IHOTO YIIPABJICHHS.

17. ®yHKkuMOHaNbHasE cxeMa KOHTypa ynpasiieHus ais cuctemsl KPVY-1. HasBaTe mcrouHuku
OIIIMOOK HaBeneHus B cucremax KPVY-1.

18. Komannnas paauonunus B koutype KPVY -1: coco6s! yriotHenus; tpedoBanus k KPJL.

19. IlpeacraBnenue AMHAMUYECKUX CHUCTEM B (opMe ypaBHEHHH ISl MEPEMEHHBIX COCTOSIHHMSL.
HaliTn ypaBHEHHs COCTOSIHMSI M TIPEACTAaBUTH CTPYKTYpy cucrteMbl g JC BToporo mopszika mnpu
OTCYTCTBHHM HYJIEH NepeIaTOYHON (PYHKIINU.

20. Ipencrasnenue auHamuueckux POCY B (opme ypaBHEHUIl Ui MEPEMEHHBIX COCTOS-HUS.
Haiitu ypaBHEHHMsI COCTOAHMS M TPEACTAaBUTH CTPYKTYpy cuctembl mjig OV BTOpo-ro mopsiaka mpu
HAIMYUU HYJIeH Tiepe1aTouHON (QyHKINU.
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Bropasi KOHTpPOJILHASA TOYKA

21. OOBACHUTH XapaKTep BIUSHUS TOPAIKA aCTaTU3Ma CIEASIICH CUCTEMbl HA TUHAMUYECKYIO
olMOKY 0TpabOTKH TpeOyeMOro CUrHajia Ha BXO/1€ 3aMKHYTOM CUCTEMBI.

22. O0bsicauTh HazHaueHue u Gpynkun [11]] perynaropa B KOHType yIpaBJiIeHUS! U IPUHIHII €T0
YCTpOICTBA.

23. M310XuTh NOCTAHOBKY 3aJaud CHUHTE€3a ONTUMAJIbHON cucTeMbl ynpasieHus. Kpurepuu
kayectBa POCY': nokaibHOE ¥ TEpMUHAIIBHOE yIpaBiieHue. Teopema pazaeneHus.

24. V310XHUTh MMOCTAHOBKY 3a/1a4d ONTHUMAJIbHON (MIBTpALUU IJIi CHHTE3a PAaAHMOTEXHUYECKUX
CIIEASILUX U3MEpUTEIIEH.

25. CtpyKTypa ONTHMAaJIbHOTO JIMHEHHOTO punbTpa. Punstp Kanmana.

26. Ilopsanok pemieHus 3aJadd CHUHTE3a CIEIALIEr0 W3MEpUTeNs NapaMeTpa paguoCUrHaia B
CUCTEMaX JUCKPUMHUHATOPHOTO TUIIA.

27. OyHKUMOHANbHAas W CTPYKTypHas cxema (OPMHPOBAHUS pajauoiydya B CHUCTEME
paauoTeNIeHaBEICHUS.

28. dyHKIMOHANIbHAS U CTPYKTYpHAsi CXeMa IPUEMHON YacTH paJiiOJUHUN HaBeJIeHHs B JTy4e.

29. VIcTOYHMKY NOrPEUIHOCTEN B CUCTEMaX YIPABJIEHUS, UCIOIb3YIOIIUX PaJuOTEICHABEICHUE.

30. M3noxure Kiaaccu(UKALMIO CHUCTEM CaMOHAaBEIEHUS IO IMPHU3HAKY MECTa PaCIHOI0KEHHS
HCTOYHUKA JIEKTPOMArHUTHOTO U3JIy4EHUS.

31. Uznoxwure Kiaaccu(UKaU0 CUCTEM CaMOHABEAEHUS 10 NMPU3HAKY KHHEMAaTHYeCKOIo METOoJ1a
HaBEJICHUS.

32. Onpenenure NOHATUE TEKYIIETO IPOMaXa.

33. Ilepeuucnure OCHOBHBIE METOJbl HABEJICHUS, INPUMEHSEMbIE [UIsI MAJIONOJBHUKHBIX U
OBICTPOJBIKYILUXCS LIEJIEH.

34. YrioBble TUCKpUMUHATOPBI TOJIOBOK CaMOHaBeieHUs. VICTOUHMKN OTpenIHoCTeN yr-IoMepoB
B CHCTE€MaX CaMOHaBe/ICHUS.

35. Tumnbl yrioMepHbIX KaHaJIOB FOJIOBOK CAMOHABEACHUS. YTJIOMED CO CIAEASIIUM IMPOIPUBOIOM.

36. Tunsl yraoMepHBIX KaHAJIOB I'OJOBOK CAMOHABEACHMs. YTJIOMEp CO CIEASIIEH aHTEH-HOW U
JaTYNKAMHU YTIIOBBIX CKOPOCTEH.

37. Knaccugukanus cucteM aBTOHOMHOT'O PaHOyIpaBICHHS.

38. Tumbl 1 XapakTepUCTUKU U3MEPUTETICH TapaMeTpoB cOOCTBEHHOTO ABMXeHUs Y O.

39. OOnactu UpPUMEHEHMs, JOCTOMHCTBA M HEIOCTATKU PpAJAUOCUCTEM C aBTOHOMHBIM
YIpaBIECHUEM.

40. Oranel npouecca npoektupoBanus POCY. Pomp METOZOB MaTeMaTH4ECKOIO CHHTE3a U
MaTEeMaTHYeCKOr0 MOJIETUPOBAHUS CUCTEM IIPU MPOEKTUPOBAHUH.

14.1.6. Tembl 1a00paTOPHBIX PadOT
HccnenoBaHue MpoieccoB B CHCTEMAaX YIPABICHUS .
CuHTe3 U ucciieJOBaHUE ONTUMAJIbHOM CHCTEMBI YIIPABICHUS PAKETOM B pexXHMe caMOHaBEICHUS
YrrnomepHas ciensiias cicTeMa ¢ KOHHYEeCKUM CKaHWPOBAHHUEM JHarpaMMbl HApaBIEeHHOCTH.

14.2. TpeGoBaHus K OLEHOYHBIM MATePHAJIaM JJIsl JIML ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH
310POBbSI M HHBAJIHI0B
21.]'[5[ Juln; ¢ OrpaHUYCHHBIMHM BO3MOXXHOCTAMHU 3O0POBbA W HWHBAJIMAOB TIPCAYCMOTPCHBI
JIOTIOJTHUTEJbHbIE OIICHOYHBIE MaTepHaJIbl, IepeueHb KOTOPBIX yKa3aH B Tabnure 14.
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Tabmuma 14 — JlonmosHUTENbHBIE MAaTEPUAIIBI OIICHUBAHUS JJISL JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU

30pOBbsl U UHBAJIUOB

Kareropun
00yJaroIuXxcst

Bunpl 10IIOIHUTEIBLHBIX OLIEHOYHBIX
MaTepUalioB

@OopMBbI KOHTPOJISI U OLICHKH
pe3yIbTaTOB OOYUCHHS

C HapylieHusIMU
ciyxa

TecTpl, TUCbMEHHBIE CAMOCTOSTEIIHLHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

[IpenmyiiecTBEHHO MMCbMEHHAS
IIpOBEpPKa

C HapyleHus MU
3peHUs

CobecenoBanue 1o BOIpocaMm K 3a4eTy,
OIIPOC IO TePMHHAM

[TpenmymiecTBEHHO yCTHAs MPOBEPKa
(MHAMBUIYATBHO)

C HapyueHus MU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Pemenne nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, INMCbMCHHBIC
CaMOCTOSTENIbHBIE PA0OTHI, BOIPOCHI K
3a4ery

HpeI/IMYH_[eCTBeHHO JUCTAaHIITMOHHBIMHA
MCTOAaMU

C orpaHUYeHHUSIMH T10
00IIEMETUITUHCKUM
[MOKA3aHUSAM

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI, YCTHBIC OTBETHI

[IpenmyIiecTBEHHO IPOBEPKa
METO/IaMH HCXOJISl U3 COCTOSIHUS
oOyuarolerocsi Ha MOMEHT IIPOBEPKHU

14.3. MeToanyecKkue peKOMeH 1AM M0 OIIeHOYHBIM MaTepHaJIaM JUIf JIMI[ C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMM 3/10POBbSI H HHBAJIN/10B

Jns num ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 37I0POBBbSI M MHBAJIUAOB IPETyCMaTPUBACTCS
nocTynHas popMa npegocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEJCTB, & UMEHHO:

- B IleyaTHOH popme;

- B IIeYaTHOH (OopMe C YBEITMUEHHBIM LIPUPTOM;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- METO/IOM YTCHHS ACCHCTEHTOM 33/IaHUS BCIYX;

- Ipe0CTaBIICHUE 3aJaHHs C HCIIOJIb30BAaHHEM CYPI0OTIEPEBO/IA.

JluaM ¢ OrpaHHYE€HHBIMH BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJIMJaM yBEIMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux oOydarommxcsi IperycMaTpuBaeTCs
JocTynHas popMa npeaocTaBIeHHsI OTBETOB HA 3aJJaHUs, & UMEHHO:

— NUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTA,

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa olLieHUBaHMS pE3yJbTAaTOB OOYYEHHUS JMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0POBbSI ¥ MHBAJIHJIOB I10 JHUCIUIUIMHE TPEIyCMaTpPUBAET MpeAocTaBieHue mHpopMamyu B (opmax,
alaTUPOBAHHBIX K OTPAaHUUYEHUSM UX 3I0POBbs U BOCIIPUATUS UHPOPMALIUU:

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B [I€YaTHOI (popMe YBETUUEHHBIM LIPUPTOM.

JI1s1 1ML ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYaTHOH (opme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-ABUTaTEIbHOI0 almapara:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- B MIEYaTHOH (opme.

[lpr HEOOXOMUMOCTH Uit JIUI] C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBbSI M HMHBAJIHJIOB
Ipolielypa OLCHUBAHUS PE3yJIbTaTOB 00yUEHHS MOKET ITPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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