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1. lean u 3aa49u TUCUMILJIUHBI

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

1.2. 3agauy JUCHUIIIMHBI

— (opMupoBaHue 3HaHWI, YMEHUH W HABBIKOB, IO3BOJISIONIMX CAMOCTOSTEIBLHO MPHUMEHSTh
MOJIOKEHUST TEOPUH AaBTOMATHYECKOTO YIPAaBJICHUS K PagdoCHUCTEeMaM YIpaBJIEHUS IOJBHKHBIMU
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 BIMSHHEC TEXHUYECKHX I[1apaMEeTPOB TMOJCHUCTEM Ha IoKa3aTenu 3(P(OEKTUBHOCTH KOMILIEKCA
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).

[TpenmecTBYOMUMI TUCIUILUIMHAMY, (POPMUPYIONUMHU HAYAIbHBIC 3HAHUS, SBISIOTCS: OCHOBBI
KOMITBIOTEPHOTO TPOEKTUPOBAHUS M MOJEIHPOBAHUS PAJAUONICKTPOHHBIX CPeAcTB, OCHOBBI TEOPHUH
PaINOIOKAIIMOHHBIX CUCTEM M KOMIUIEKCOB, (OCHOBBI TEOpPUM PAJAMOHABUTALMOHHBIX CHUCTEM U
KoMIUIeKcoB, PannoaBTomatuka, Ousuka.

[TocnenyromuMu AUCIUIUIMHAME SIBJISIFOTCS: 3alllMTa BBITYCKHOW KBaJIM(PUKAIIMOHHON paboTHI,
BKJIIOYAsi OJITOTOBKY K MPOIIEAYpe 3alIUTHI U MPOIEAYPY 3aIIUTHI.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUILINHBI

[Tponecc n3yyeHHs JUCUUIUIMHBI HApaBjeH Ha (JOpMUpPOBaHUE CIEAYIOUINX KOMIIETCHIINI:

— TIK-1 crmocoOGHOCTBIO OCYIIECTBISATH AHAJIN3 COCTOSIHUS HAyYHO-TEXHHUYECKOW IMpOoOsieMBbl,
ONPEIEIATH UEIHU U BBIIIOIHATH IOCTAHOBKY 3aJa4 IPOCKTUPOBAHUS;

B pe3ynbrate u3ydyeHus AUCHUILTUHBI 00Y4arOLIHics JOIKEH:

— 3HaTh OOLIMe NPUHIMIIBI HOCTPOCHMUS THUIIOBBIX CHUCTEM paJWOYIPABICHUS, CIIOCOObI
YIpaBIEHUS U METOJbl HABEJIEHUS; CTPYKTYPHBIN COCTaB CUCTEM PATUOYIPABIECHUS U UX OCOOEHHOCTH
[P Pa3jM4YHBIX METOAAX HABEIEHUS; MCTOYHMKHU IIOTPEIIHOCTEM HAaBEIEHUS B THUIIOBBIX CHUCTEMAax
paauoyIpaBiIeHHs], KpUTEPUH U TToKa3aTesnn 3 (HEKTUBHOCTH 3TUX CUCTEM

— yMmeTb coOuparb, oOpa0aTeiBaTh, aHAIU3UPOBATH M CUCTEMATH3UPOBAaTh HAY4YHO-
TEXHUYECKYI0 HH(OpMAIMIO € Y4eToM TpeOOBaHMM K TAKTHKO-TEXHHUYECKUM  IIOKa3aTelsiM
PaZMOAIIEKTPOHHBIX CUCTEM U KOMIUIEKCOB YIPaBJICHUS MOJBWKHBIMH OOBEKTaMU; BBINOIHSTH aHAIIN3
COCTOSIHUSI HAyYHO-TEXHUUYECKON MPOOJIEMBI C HCIIOIB30BaHUEM CIEIHATIBLHON JIUTEPATYPHI , ONPEAETATH
L[EJIM ¥ BHITIOJHATH MOCTAHOBKY 33/1a4 NMPOEKTHUPOBAHUS; aHATU3UPOBATh TPEOOBaHUS, IPEABABIIEMbIE K
anmnaparype PpaauodJEKTPOHHBIX CHUCTEM M KOMIUIEKCOB YIPABJIECHUS IIPU PEUIEHUH pa3IM4YHbIX
MIPAKTHUYECKUX 3a/1a4;

—  BJaJeThb TEPMUHOJIOTHEN B 00JIACTH PaHOIEKTPOHHBIX CUCTEM U KOMILJIEKCOB YIIPaBJICHHUS,
HAaBbIKaMU NPOEKTUPOBAHUS COBPEMEHHBIX PaJUO3IEKTPOHHBIX CUCTEM U KOMIUIEKCOB YIIPABJICHUS U UX
MTOICUCTEM;

4. O0beM AUCHHMILVINHBI U BUJbI y4eOHOH padoThl
OOmast Tpy0eMKOCTb IUCLUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHUIBI U IPEACTaBIE€HA B
tabmuue 4.1.
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Tabmuma 4.1 — Tpya0eMKOCTh AUCIUILUTMHBI

Bunbr yueOHOM eaTenbHOCTH Bcero gacos Cemectpsbl
10 cemectp
AynuTopHbIe 3aHATHSI (BCETO) 66 66
Jlexuun 34 34
[IpakTrueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocrositensHas pabora (Bcero) 42 42
OdopmiteHne 0TYETOB TI0 JTAOOPATOPHBIM paboTam 4 4
[IpopaboTka JEKIIMOHHOTO MaTepuasa 18 18
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM, CEMUHApPaM 20 20
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u craya 3K3aMeHa 36 36
OO6miast TpyA0€MKOCTb, U 144 144
3auerHble EMUHUIEL 4.0 4.0

5. Conep:xkanue U CHUTITHHBI

5.1. Pa3nesnsl JUCHUIIIMHBI 4 BUALI 3aHATHHA
Pazensr qUCIMIUTMHBI ¥ BUBI 3aHATUN TPUBEICHBI B TabmuIe S.1.
Tabmuua 5.1 — Pa3zgesnsl AUCHUILIMHEEL U BUIBI 3aHATAN

Bceero
IIpak. | Jla6. | Cam. qacoB | Dopmupyemsbie
HazBanus pa3aenoB AUCHUTIIMHBI Jlek., u
3aH., 4 | pab., 4 | pab., 4 (6e3 KOMIICTESHITUH
IK3aMEHa)
10 cemectp
1 Beenenune. O0mue cBeACHUS O 3 2 0 6 11 ITK-1
OECIMIIOTHBIX YIPABISIEMBIX 00BEKTaX.
Pangnocucremsl ynpaBieHus
aTMoc(hepHBIMH JIeTaTeTbHBIMU
anmapaTamu.
2 YupaBnseMblii 00bEKT, KaK 3B€HO 3 4 6 7 20 IK-1
CHUCTEMBI aBTOMATHYECKOTO
perynupoBanud. Kontyp cnensdiiero
yIpaBIEHUS U €TO OCHOBHBIE 3BEHBS.
3 O0mme cBeneHnsa 0 METONAX CHHTE3A 8 4 0 9 21 [1IK-1
U aHaJlM3a CUCTEM PaJHOYIPaBICHUS B
MIPOCTPAHCTBE COCTOSTHUS
4 Cuctembl paIuOTEXHUYECKOTO U 4 2 6 4 16 [K-1
TEIJIOBOTO CAaMOHABEACHUS
5 Cucrtema HaBeJIeHUs 10 PAIU030HE 4 0 4 4 12 IK-1
(pamuoTeieHaBEICHHE).
6 CucremMbl KOMaHIHOTO CISISIICTO 4 2 0 4 10 IMK-1
yIIpaBIICHUS.
7 CucreMbl aBTOHOMHOI'O 4 2 0 4 10 IIK-1
paguoyIpaBICHUSI.
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8 PagnoynpaBieHre KOCMUYECKUMU 2 0 0 2 4 I1K-1
anmnapaTramMu.
9 IIpoekTupoBaHuE PaHOCPEACTB 2 0 0 2 4 IK-1
CHCTEM YIIPABJICHMSL.
Htoro 3a cemecTp 34 16 16 42 108
Htoro 34 16 16 42 108
5.2. Conep:xanue pa3ie0B JMCUUILIAHBI (110 JIEKIUSIM)
Copneprxanue pas3enaoB AMCUUILINH (110 JEKIHIM) IPUBEAEHO B Tabuie 5.2.
Tabnuua 5.2 — Coaeprkanue pa3/iejoB JUCHUILIUH (IO JICKIUSIM)
Hea3sBams pasnenos Copepxanue pa3fenoB AucuuIvinebl (mo | Tpynoemkocts, | @opMupyemsble
JEKIUSM) q KOMIIETEHINH
10 cemectp
1 Beenenue. O0mue 3anaun kypca. Uctopudeckuit 0630p 3 TIK-1
CBEECHMUS O Pa3BUTHS CPENICTB YIIPABICHUS
OeCIUIOTHBIX OECHMIOTHBIMHU JIETaTEJIbHBIMU aliapaTaMH.
yIpaBIIsieMbIX Bxuag pycckux u 3apyOeKHBIX yYCHBIX B
00BEKTaX. pa3BUTHE TEOPUU U TEXHUKH
Pannocucremsl panuoynpasienus. Kimaccudukarms
yIpaBJIeHUS 00beKTOB yrpasieHHs.Criocoobl
aTMOC(epHBIMU yIpaBJIeHUS aTMOC(HEPHBIMI OOBEKTaAMH.
JeTaTesIbHbIMU ABToHOMHOE ynpaBieHue. CaMoHaBeIeHHE.
anmnaparam. Komananoe ympasnenue.
Paguotenenasenenue. KomOunmpoBanHuoe
ynpasieHue. KpaTkas xapakrepucTuka
crnoco6oB ynpasneHus. O0beKThI
yrpasieHus (OY) u METObI UX HABEJICHUS.
JIByXTOu€4HbIEe METO/Ibl HaBeleH!us. MeTon
MIPOINOPLIMOHAIBHOTO COIMIKEHUS, METO]
HaBe/IEHUS 110 KPUBOIl MOrOHU, METO]T
MPSIMOTO HAaBEJEHUS, METO/1 MTapaljIeIbHOTO
commxenust. TpexTOUEUHbIN METO
HAaBEJICHUS: METOJ] COBMEIICHHUS.
Hroro 3
2 YnpasisieMblid CriocoObl co3AaHus YIPABISIOMIUX CUJ ITPH 3 [K-1
00BEKT, KaKk 3B€HO Pa3IMYHbIX a’dpoArHaMHUUYecKux cxemax OVY.
CUCTEMBI W3mepurenbHas, KOMaHAHAs U
aBTOMAaTUYECKOTO WCIIOJIHUTENbHAS. CUCTEMBI KOOPJMHAT.
peryJIpoBaHuUs. Kontyp crezsiuero ynpaBieHHs U €ro
KonTtyp cneasiero OCHOBHBIE 3BEHbSI. YIIpaBJICHUE
yIIpaBJIEHUS U €r0 IPOCTPAHCTBEHHBIM JiBIKeHHEM OY.
OCHOBHBIE 3BEHbSI. [lepenatounas ¢pyuxus OY.ABTONUIOT
(AIT) u 3BeHO «AIT-OY». O6mas
(yHKIIMOHATIbHAS CXE€Ma PaTUO03IEKTPOHHOM
cucremsl ynpasnenus (POCY).
Hroro 3
3 O6ume cBenenust 0 | MaTemaTuueckre MOJAETH MPOLIECCOB U 8 [K-1

METO/IaX CHHTEe3a U
aHaJIM3a CUCTEM
pasuoyIpaBJieHUs B

00BEKTOB B IPOCTPAH-CTBE COCTOSTHUM
3aMKHYTOM CUCTEMBI yIIPABIICHHUSL.
TlocTaHoBKa 3a1aun CUHTE3a ONITUMAJILHOU
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IIPOCTPAHCTBE
COCTOSIHUSA

CUCTEMBI PaUOYIPABIICHHUS B TPOCTPAHCTBE
coctosiHuil. Kputepuu u nokasarenu

3¢ (HEeKTHB-HOCTH — UHTETPATBHBIH
KBaJIpaTUUHBIN (YHKIIMOHAI KayecTBa
JleroBa-Kanmana; jokanbHbIH yHKIIMOHAT
KauecTBa. HEOOXO-TUMBIE YCIOBUS CHHTE3a
POCY: nabmarogaeMocTh U yrpaBiisie-MOCTh
nuHamuueckux cucteM.CTpyKTypa
ITOPUTMA ONITUMAIBHOTO YIIPABJICHHUS B
JIMHETHOM TayCCOBCKOM 3a7a4e
ONTUMHU3AINH C KBaJIPATHYHBIM KPUTEPHEM
kauecTBa. OCOOEHHOCTH CHHTE3a
HecrauuoHapueix POCY. CoBmectHas
¢bunbTpanus U mapameTpudeckas
uneHtudukanus. O000IEHHAs CTPYKTYpHAS
cxema ontumainibHoM POCY. TouHocTh
POCY. Knaccuduxarms ommbok
yIPaBICHUS U MOKA3aTeT TOYHOCTH.
[TpuauHBI TOSBICHUS OMIMOOK yIIPaBICHUS
u npomaxoB.IloTeHnnaabHas TOYHOCTH
ontumanbHoi POCY. Meroanka pacuera
JUHAMHYECKHUX U (IIYKTYallMOHHBIX OIIMOOK
cucteM ynpasieHus. [IpoekTupoBanue
POCY c ucnonb3oBaHreM UMUTAITIOHHBIX
Mozenei Ha OBM.

Hroro

4 CucreMsbl
PaIMOTEXHUYECKOTO U
TEIUIOBOTO
CaMOHaBEIECHUS

Bunel cucrem. CTpyKTypHBIE CXEMBI
TOJIOBOK CAMOHABE/ICHUS: aKTUBHBIE,
IMOJIYaKTUBHBIC, ITACCUBHBIC. CxeMbl
YTJIOMEPHBIX TOJIOBOK CAaMOHABEICHHSL.
Mopgenu KOHTYpOB caMOHaBeleHHus. Mojienu
pazuocpesiCTB U MOMEX B KOHTYpax
CaMOHAaBCACHUS. AHanuTHYeCcKHe METOAbI
UCCIIeI0BAaHMsI KOHTYPOB CaMOHABEICHHS.
MopenupoBaHue KOHTYpa CAMOHABEICHHS.
TakTUKO-TEXHUUECKUE MTOKa3aTeNn
PaIMO3JIEKTPOHHBIX CHCTEM
CaMOHaBeJIeHUs: JAIbHOCTh, pa3peliaronas
CIIOCOOHOCTH MO KOOPAMHATAM, TOYHOCTb.

Hroro

[K-1

5 Cucrema HaBeJIeHU
10 PaIUO30HE
(panuoTeseHaBeICHUE).

[IpuHOAIIBI TOCTPOEHUS CUCTEM
panuoteneHaBeeHus. CucTeMa HaBEICHUS
10 paguonyyy. Panquonvnus ynpasieHus B
paguonyde. CTpyKTypHas cxema KOHTypa
panuoreneHasenenus. [lepenatounsie
(YHKIIUM OCHOBHBIX 3BEHBEB KOHTYpa
panuoreneHnaBenenus. Fictounuku ommoOok
IIpU paguoTeneHaBeeHun. OneHka
TOYHOCTHU CUCTEM PaJAUOTEICHABEICHHUS.
JlaIbHOCTB pavOTENICHABEICHUS.

Hroro

[K-1

CornacoeaHa Ha noptane N2 47098




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
ABTOHOMHOTO ynpasieHus. 3mepuTtenbHble YyCTPOHCTBA
pamuoyIpaBieHUs. CHUCTEM aBTOHOMHOTO PaIUOYIPABIICHHUS:

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

CHUCTEM.
Hroro 4

8 Pagunoynpapnenue KomaH1HO-u3MepuTEIbHbIE KOMIUIEKCHI 2 IK-1

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 OCHOBBI KOMITBIOTEPHOTO
MIPOEKTUPOBAHUS U
MOJICJIUPOBAHUS
PaZMO’JIEKTPOHHBIX CPE/ICTB

2 OCHOBBI TEOpUU
PaguoJIOKalIMOHHBIX CUCTEM U + + + + +
KOMITJICKCOB

3 OCHOBBI TEOPUH
paauOHABUTAIIMOHHBIX CUCTEM + +
U KOMILIEKCOB

4 PagmoaBTOMaTHKa + + + + +

5 ®usuka + +

[Tocnenyromye TUCIUTIITMHBI

1 3amuTa BBITYCKHOM

KB (UKAIIMOHHON PabOTHI,
BKJIIOYasi MOATrOTOBKY K + +
MpoLe1ype 3alUThl U
MIPOLIEIYPY 3aIIUTHI

5.4. CooTBeTcTBHE KOMIIETECHIUI, GOPMHPYEMBIX IPH H3Y4YCHHH AUCHHUILINHBI, 1 BUAOB 3aHATHH
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUM IHUCUUIUIMHBI, U BHUAOB 3aHITHN
IpeJCcTaBIeHo B Tabnule 5.4.
Tabmuma 5.4 — CooTBercTBUE KOMIETEHIMH, (HOPMUPYEMBIX MPH H3yYEHUU IUCLMIUIUHBL, U BUIOB

3aHATHI
Bunrwl 3anstuit
Komnerenuuu @®opMBI KOHTPOJIS
Jlek. [Ipak. 3aH. JIa6. pab. Cam. pad.

IIK-1 + + + + JlomalliHee 3agaHue,
Ok3amen, KoHcIiekT
caMonoAroToBku, OT4er mno
nabopaTopHO# padoTe,
Ornpoc Ha 3aHsATUAX, TecT

6. UnTepakTUBHBIE METOABI M (POPMBI OPraHU3ALMH 00yYeHH S
He npegycmorpeno PYIL

7. JJaGopaTopHble padoThI
HaumenoBanue nabopaTopHbIX paboT npuBeAeHo B Tadnuie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1a00paToOpHBIX paboT

Tpynoemkocts, | Dopmupyemslie

HasBanus paznenon HaumenoBanne nabopaTtopHbIx padboT
q KOMITETCHITH

10 cemectp
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2 YnpasinsieMblil HccenenoBanue npoueccoB B CUCTEMAX 6 I1K-1
00BEKT, Kak 3B€HO yIpaBiICHUS.
HUCTEMBI
cuete Htoro 6
aBTOMAaTUYECKOTO
pEryJINpOBaHUS.
Kontyp cneasiiero
YIPaBJIEHUS U €r0
OCHOBHBIE 3BEHbSI.
4 Cucrembl CuHTe3 U UCCleI0BaHUE ONTUMATILHOMN 6 IK-1
PaIMOTEXHUYECKOTO U | CUCTEMBI YIIPABJICHUS PAKETOM B PEKUME
TEIJIOBOTO CaMOHaBEJICHUS
CaMOHaBeJIeHUs
A Hroro
5 Cucrtema HaBeJieHUs | YTJIOMEpHas clesiias CucTeMa ¢ 4 IK-1
0 pajii030HE KOHUYECKUM CKaHUPOBAHUEM JIHAarpPaMMbl
(pamuoTelieHaBeICHHE ). | HATIPABJICHHOCTH.
HUroro 4
Hroro 3a cemectp 16
8. lIpakTH4eckune 3aHATHSA (CEMHHAPBI)
HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) IIPHUBEICHO B Tadmie 8. 1.
Tabnuma 8.1 — HauMmeHoBaHue NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)
HaumenoBanue npaktuueckux 3anatuii | Tpynoemkocts, | Dopmupyembie
Ha3zBanus pa3genon
(cemuHapoB) q KOMITETCHIIHT
10 cemectp
1 Beenenne. O6mme | CriocoObl yIIpaBICHUS U METOJIbI HABEICHUSI. 2 IK-1
CBEICHMS O KunemaTnueckue 3B€Hbs paiMO3JIEKTPOHHBIX
OeCTMIIOTHBIX CHUCTEM YIPABIICHHUS.
BIISIEMBIX
YHpaBJIAC Uroro 2
00BEKTaX.
PamnocucreMsl
yIpaBIeHUS
aTMochepHbIMU
JeTaTeIbHbIMU
anmnaparam.
2 YnpasiseMblil JInHaMHU4YeCcKHe XapaKTepUCTUKH 3BEHBEB B 4 I1K-1
00BEKT, KaKk 3B€HO 3aMKHYTOM KOHTYpE PaJll03JIEKTPOHHON
CUCTEMBI CUCTEMBI yIPaBJICHHUS.
BTOMATHYECKOT
aBTOMAaTUYECKOTO Vitoro 4
pEryIupOBaHHUS.
Kontyp cnensiero
yIpaBIEHUS U €T0
OCHOBHBIE 3BEHbSI.
3 O6ume cenenust 0 | OCHOBBI CTATHCTUYECKON TEOPUHU 4 [K-1
METOJIaX CUHTEe3a U ONTUMAIBHOTO YIIPaBJICHUS TUHAMUYECKUM
aHaJu3a CUCTEM 00BEKTOM.
" BJICHHSI B
PalHoyIIpasie Uroro 4
IIPOCTPAHCTBE
COCTOSTHUS
4 Cucremsl PannossieKTpOHHBIE CUCTEMBI YIIPABJICHUS B 2 I1K-1

PaIuOTEXHUYCCKOI'O U

PEXKUME CAaMOHABCACHU .
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TEIIOBOTO Htoro 2
CaMOHaBE/ICHUS
6 CucreMsl PannosnexTpoHHbIE CUCTEMBI YIIPaBJICHHUS B 2 I1K-1
KOMaH/IHOTO PEXHMME CIEIIETO YIIPaBICHHUS.
SIIET!

CIICIVAIIETO Htoro 2
yIIpaBJICHUSL.
7 CucreMsl PannosnexkTpoHHbIE CUCTEMBI YIIPaBJICHUS B 2 I1K-1
ABTOHOMHOTO pEXHMMe aBTOHOMHOTO YITPaBJICHUSL.

1 BJICHUSI.
paguoymnpanie Vitoro 2
Hroro 3a cemectp 16

9. CamocrosiTejibHasi pabora
Busbr camocTosTenbHOM paboTh, TPYA0EMKOCTh U (POPMUPYEMbIE KOMIICTEHIIH MIPEACTAaBICHEI B

1o J1a00paTOPHBIM

tabmure 9.1.
Tabauma 9.1 — Buasl caMoCcToSTeIbHOM paboThl, TPYI0EMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUU
Bunpr
. Tpynoemkocts, | Dopmupyemslie
HazBanus pasznenos CaMOCTOSTEIIBHON DopMBI KOHTPOJIS
q KOMITCTCHITH
paboThl
10 cemectp
1 Beenenue. O0mue ITonroroska k 3 [1K-1 Koncnexr
CBEJICHHUS O MIPAKTUICCKAM CaMOTIOJITOTOBKH,
OCCIUIIOTHBIX 3aHATHUSAM, CEMUHApaM Ompoc Ha
TIpaBJIsIEMbIX 3aHATHAX, Tect
YIp [TpopaboTka 3 ’ ’
00BbeKTaX. DK3aMeH
PamnocucreMsl JICKIMOHHOTO
A MaTtepuana
yIpaBIeHUS
aTMOC(epHBIMU Hroro 6
JIeTaTeIbHBIMH
arnrapaTamu.
2 YmpasinsieMblit [Togroroska k 4 I1K-1 Homaninee
00BEKT, KaKk 3BEHO MPaKTUYECKUM 3ananue, Onpoc Ha
CHUCTEMBI 3aHSITHSIM, CEMUHApaM 3aHATHAX, Tecrt,
ABTOMAaTHYECKOT' K3aMeH
0 ceKoro [TpopaboTka 3 Jx3same
eryJIMPOBAHUS.
% yIp JIEKITHOHHOTO
HTYp CAEAAIICT
OHTYP CHENALICro MaTtepuana
VIIPaBIICHUS U €T0
OCHOBHBIC 3BEHbS. Hroro 7
3 O6mmue cBenenus o | I[loaroroska k 5 [1IK-1 Jlomarninee
METO/IaX CUHTEe3a M MPaKTUYECKIM 3amanne, KoHcekT
aHaJii3a CUCTEM 3aHATHUSM, CEMUHApaM CaMOTIOITOTOBKH,
aau aBJICHUS B MpoC Ha
PalHoylIpasie IIpopaboTka 4 Onpoc T
I HCTB HATHSIX T
POCTPaHCTBE JIEKITMOHHOT'O ;a » 1eCT,
TOSTHUS K3aMeH
cocto MaTtepuana 3ame
HTtoro
4 Cucrembl IToaroroBka k IK-1 Jlomaninee
PaIMOTEXHUYCCKOTO W | IPAKTHUCCKUM 3amanne, Onpoc Ha
TEIJIOBOTO 3aHSTHUSIM, CEMUHApaM 3aHATHAX, OTUET 10
CaMOHaBEICHUS nabopaTopHOH
a Odopmienne oT4eTOB 2 patop

pabote, Tecr,
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pabotam DKk3aMeH
Hroro
5 Cucrema HaBenenus |Iloaroroska k I1K-1 Omnpoc Ha
0 pajii030HE MIPaKTUYECKUM 3aHATUAX, OTUeT 1o
(paauoTeNeHaBeICHUE). | 3aHATHSAM, CEMUHApam nabopaTopHOi
abote, Tect
Odopmienre oT4ETOB 2 P ’ ’
DK3aMeH
110 J1JaOOpaTOpHBIM
paboram
Utoro 4
6 CucteMsl IToaroroBka x [1IK-1 Jlomaminee
KOMaHIHOTO MIPAKTUICCKIM 3aganue, Onpoc Ha
CIIEISAIETO 3aHSTHUSIM, CEMUHApaM 3aHATUSX, TecrT,
TIpaBJICHUSI. DK3aMeH
yip [TpopaboTka 2
JEKIUOHHOTO
MaTepuaia
Htoro 4
7 CHUCTEMBI IloaroroBka k [IK-1 Jlomaminee
ABTOHOMHOTO MIPAKTUICCKAM 3aganne, Onpoc Ha
pasuoyIpaBICHHUS. 3aHSTHUSIM, CEMUHApaM 3aHATUSX, TecT,
DK3aMeH
[TpopaboTka 2
JEKIHOHHOTO
MaTepuaia
Htoro 4
8 Panuoymnpasnenue [TpopaboTka IK-1 Ompoc Ha
KOCMUYECKHUMHU JEKIMOHHOTO 3aHATUSX, TecT,
amnmaparamu. MaTtepuaa DKk3aMeH
Hroro
9 IIpoexkTupoBanue [IpopaboTka I1K-1 Omnpoc Ha
PaaUOCPEICTB CHCTEM | JIEKITHOHHOTO 3aHATUSX, TecT,
yIpaBiIeHUs. Martepuana DK3aMeH
Hroro 2
Uroro 3a cemectp 42
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
Hroro 78
10. Kypcogoii npoekT / kypcoBasi pabora
He npexgycmorpeno PYIL

11. PeliTuHroBasi cUCTEMAa /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4aK0 LM XCS

11.1. BaanbHbIe OLEHKH IS 3J1€MEHTOB KOHTPOJIS

Tabnuma 11.1 — banibHbIe OIEHKH JUIS SJIEMEHTOB KOHTPOJIS

o . MaxkcumMaibHbIN
N MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThI y4eOHOU OaJt 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | Gasn 3a nmepuon
JeSITeIbHOCTH mexnay 2KT u Ha cemMecTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
10 cemectp
11
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JlomamHee 3amanue 7 7 8 22
Koncnekr 6 6 6 18
CaMOTIOATOTOBKH

Ornpoc Ha 3aHATHAX 6 6 8 20
Otuert no nmabopaTopHOH 5 5 10
pabore

HToro MmakcumyM 3a 19 24 27 70
epuo.

OK3aMeH 30
Hapacratomum nrorom 19 43 70 100

11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6aIOB B OIEHKH 32 KOHTPOJIbHBIE TOUKH MpeJCTaBieH B Tadymie 11.2.
Tabnuna 11.2 — [IepecueT 0anyioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU

baynel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

>90% oT MakcuMalbHOM cymMMbI OaiioB Ha aaty KT 5

Ot 70% no 89% ot MakcumanbHOUM cymmbl 6ayioB Ha aaty KT

4
Ot 60% 10 69% OT MakcUMaNbHOM cyMMbI OayutoB Ha naty KT 3
2

< 60% oT MakcuManbHOM cymMbl OarioB Ha aaty KT

11.3. IlepecueT cyMMBbI 02/1710B B TPAAUIIHOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecyer cymMMBI 0aJIOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLEHKY IPEICTABICH B TaOIuIe
11.3.

Tabnuua 11.3 —IlepecueT cymMMbl 0aJIJI0B B TPAAULIMOHHYIO U MEXTYHAPOAHYIO OLIEHKY

Htorosas cymma 6aijios,

Onenka (I'OC) YYHUTBIBAET YCIEUIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTU4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (o4enb xopoiro)
4 (xopo1o) (3a4TeHO) 75-84 C (xopomo)
70-74
D (y1oB1€TBOPUTENBHO)
3 (YAOBIETBOPUTEINBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpenctBeHHo)
2 (HEYROBIICTBOPUTENLHO) (11 Hwuxe 60 6anmos F (HeynoBneTBOpUTENBHO)
3a4TEHO)

12. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE O0ecTeyeHre TUCIUITHHBI

12.1. OcHoBHas JuTEpaTypa

1. Paamocucremsl ympasineHus: yueOHMK ais By3oB / B. A. Beiiuens [u np.]; pen. B. A.
Beiiniens. - M.: Jlpoda, 2005. - 416 c.: un. - (Beiciee oOpa3oBanue. PagrorexHudeckue CUCTEMBI). -
bubnuorp. B kon1e rias. - ISBN 5-7107-6968-1 (manmuuue B 6ubmotexe TYCVYP - 72 5k3.)

2. ABuWanMoOHHBIE CHCTEMBI paguoympasieHus: B 3 1. / pen. A. 1. Kanamenkos, pea. B. . Mep-
kynoB. T. 3: CucteMbl KOMaHAHOTO DPaIHOYIpaBieHUs. ABTOHOMHbIE U KOMOWHUPOBAHHbBIE CHCTEMBI
HaBezienus / B. Y. Mepkynos [u np.]. - M.: Paguorexnuka, 2004. - 317[3] c.: wi. - bub-nuorp.: c. 313-
317. - ISBN 5-93108-037-6 (manmuuue B 6ubmmotexe TYCVYP - 30 7k3.)

12.2. lonoHMTEIBHAS TUTEPATYPA
1. ABuanuoHHBIE CHCTEMBI paguoympasienus: B 3 T. / pea. A. W. Kanamenkos, pea. B. 1. Mep-
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KynoB. - M.: Pagmorexnuka, 2003 - (ABuanuoHHBIE cHCTeMbl panuoynpasienus). T. 1: ITpuHIUIBI
MOCTPOSHHsSI CHCTEeM panuoynpasieHus. OcHOBBI cuHTe3a M aHanu3a / B. Y. MepkynoB [u ngp.]. - M.:
Pamnorexnuka, 2003. - 190[2] c.: w1 - bubmuorp.: ¢. 187-190. - ISBN 5-93108-035-x (Hamuuue B
ouommorexke TYCVYP - 40 3k3.)

2. ABUanMOHHBIE CUCTEMBI panuoynpasienus: B 3 1. / pea. A. W. Kanamenkos, pea. B. 1. Mep-
KynoB. - M.: Pamuorexnuka, 2003 - (ABHaLMOHHBIE CHUCTEMBI paauoymnpasieHus). T. 2:
PannosnexTponnsie cuctembl camonasenenus / B. . Mepkynos [u ap.]. - M.: Paguorex-nuka, 2003. -
389[3] c.: . - bubnuorp.: c. 385-389. - ISBN 5-93108-036-8 (nanmmuue B 6udnmoreke TYCVYP - 30 5k3.)

3. lIlepoB, Anekcanap MBanoBuu. CrarucTuueckass TeOpus pPATUOTEXHUUYECKHX CHCTEM:
Y4uebHnoe mocobue mns By3oB / A. U. Ilepos. - M.: Pagnorexnuka, 2003. - 398[2] c.: w1 - (YueOHOe
noco-6ue). - bubnauorp.: c. 398. - ISBN 5-93108-047-3 (namuune B 6udauorexke TYCVYP - 21 5k3.)

12.3. YueOHO-MeTOAMYECKHE NTOCOOH ST

12.3.1. O6s13aTesibHBbIE Y4eOHO-METOAMYECKHE TT0COOUs

1. Papmocucremsl ympaBieHHs [DJIEKTPOHHBIH pecypc]: YdeOHO-MeToauueckoe mocodue mo
nabopaTopHbIM paboTam 1o Kypey / Tucnenko B. U., Bopommwmmna E. I1., CaBun A. A. - 2011. 48 ¢c. —
Pexxum noctyna: http://edu.tusur.ru/publications/2121 (mara o6pamenus: 28.11.2018).

2. MareMaTHueCKUe MOJICIH JMHAMUYECKUX CHUCTeM B (hopMe ypaBHEHUH Ui TEPEMEHHBIX
COCTOSIHUS [ DNIEKTPOHHBIH pecypc]: Y4ueOHO-MeTou4YecKoe mocodre K MpakTUIeCKuM paboTam 1o TeMe
«MateMaTru4ecKkre MOJIeNIU JUHAMHYECKUX CUCTeM» IO Kypcy «Pamuocuctemsl ynpasieHus» / TUCIEHKO
B. W. - 2011. 44 c. — Pexum pocrymna: http://edu.tusur.ru/publications/2126 (mara oOparieHus:
28.11.2018).

3. Tlpuem m o00OpaboTka cCHUTHAJIOB [DJIEKTPOHHBIM pecype]: Meroamueckoe MOcoOue To
camocrostensHoil pabote crymentoB (CPC) / IHocrak A. C. - 2012. 19 c¢. — Pexum pocryma:
http://edu.tusur.ru/publications/1809 (mara obpamenus: 28.11.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE IIOCOOMS JIsl JIML C OTPAHMYECHHBIMH BO3MOKHOCTSIMHM 3/10POBbS M
HHBAJINI0B

Y4eOHO-MeTOINYEeCKHE MaTepHaibl ISl CAMOCTOATEIBHON U ayTUTOPHON paboThl 00ydaroNInXCs
U3 YKCIIA JIMI ¢ OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI M1 MHBAINIOB MPEAOCTABISAIOTCS B (opMax,
aIaTHPOBAHHBIX K OTPaHUYEHHSIM WX 3I0POBbBS U BOCIIPHSTHS HHPOPMAIIHH.

JI1s1 1M1 ¢ HAapyLIeHUsIMHM 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIeYaTHOH (opMe yBETUUEHHBIM MIPUPTOM.

JI1s1 1ML ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

- B IIeyaTHOH (opme.

JI1s1 IM1 ¢ HAPYLIEHUSIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B Ie4aTHOU opme.

12.4. IIpogeccnonaibHbIe 0a3bI JaHHBIX U MHGOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

1. Tlpu nzyuyeHUH ITUCIUILIMHBI PEKOMEHIYyeTCs UCII0JIb30BaTh 0a3bl JAHHBIX, MH()OPMAIIMOHHO-
CIIPABOYHBIE 51 TMOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILIMHBI U Tpedyemoe NporpaMMHoe
o0ecrneyenune

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecre4eHHI0
AU CIHUIIIIMHBbI

13.1.1. MaTepuaJibHO-TeXHHMYECKOE U IPOrPaAMMHOe oOecriedeHue JJIsl JJeKIIMOHHBIX 3aHATHI
Jlnst mpoBeNieHusl 3aHATUHN JIGKIIMOHHOTO THUIMA, TPYNIOBBIX M WHIANBUAYATbHBIX KOHCYJIbTAIIUMN,
TEKYIIIEr0 KOHTPOJISA U MPOMEKYTOUYHOM aTTeCTAIlUU UCIOIb3yeTCs yueOHass ayTUTOPUs C KOJTHYSCTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
HNmeroTcss AeMOHCTpallMOHHOE O0OOpyJOBaHWE U y4eOHO-HArJSAHBIE TMOCOOMS, OOECIeYNBAIOIINE
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TEMATUYCCKHUE WITIOCTPALMHU I10 JICKIUOHHBIM pa3jciiaM AUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHHYECKOEe H IPOrpaMMHOe o0ecrnedeHne JJIsl MPAKTHYeCKUX 3aHATHH

Jlaboparopus paano3JIEKTPOHHBIX CUCTEM Mepeaaun HHPOopMauu

yueOHasi ayauTOpUs sl MPOBEICHUS 3aHATHH MPAKTHYECKOTO THUIMA, ydeOHasl ayIuTOpHUs IS
MIPOBEJICHUS 3aHSATUH JIaOOPATOPHOIO THUIIA, TIOMEIIEHHE JJIi KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS
KYypCOBBIX paboT)

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, a1. 47, 401 ay.

Omnucanue UMEIOIIErocs 000PYIOBaHUS:

- Komnsrorep (8 mT.);

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

- Knauarypa (8 mr.);

- Mbib (ontuueckast) (8 mit.);

- KommutekT cnenuann3upoBaHHON ydeOHOM MeOenu;

- Pabouee mecto npenopasarens.

[TporpammHuoe obecrieueHue:

— PTC Mathcad13, 14

JlaGopatopusl rpymnroBoro NnpoekTHoro odydenusi / JlabopaTopus pajano3JeKTPOHHBIX CPEICTB
3alIUTHI TEJIEKOMMYHUKAIIHOHHBIX CUCTEM

yueOHasi ayIuTOpHs AJsl NPOBEACHUS 3aHATHM NMPAKTUYECKOro THIA, yuyeOHas ayIuTOpHs AJs
MIPOBEICHUS 3aHATHUH JTaOOPATOPHOTO THIIA

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 47, 406 aya.

Onucanue uMeromerocss 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 crannuu Ha 6a3e nporeccopa Pentium-4 (12 mr.);

- JInnerneiii ucrounuk nuranus HY3003;

- JInneunpiii nctounuk nutanusg HY3003;

- [Tastnpnas cranmus Quick 936 ESD;

- [Tudposoii ananuzatop crnexkrpa GSP-810;

- Hudporoii reaepatop curnanos ['CC-80;

- udposoii ocummnorpag EZ Digital DS 1150;

- Pabouee mecto perynuposmuka C4-1200P;

- Pabouee mecto perynuposiuka C4-1200P;

- U3meputens UKKIIO «O0630p-304/1;

- MHOTrO()yHKIIMOHABHBIN H3MEPUTENBHO-BRIYUCIUTENbHBIN KoMITIeke National Instruments;

- Anamzarop criektpa N90OOF-CFGO005;

- Otnanounsrii Mmoayns Instant SDR Kit;

- Ocmmmmorpad MSOX3054A;

- [IpunTtep nazepusiit HP LaserJet P2035;

- PaGoune cranuuu Ha 6a3e npoueccopa Pentium - 15 (12 mrT.);

- KommniexT cnienmanuzupoBanHoi yueOHOU Mebenu;

- PaGouee mecTo mpermogaBates.

[TporpammMHoe oOecrnieueHue:

— PTC Mathcad13, 14

VYuebHas nabopatopus HHPOPMALMOHHBIX TEXHOIOTUN
yueOHasi aylIuTOpus AJs MPOBEIEHUS 3aHATHI MPAaKTHUYECKOro TUIA, yuyeOHas ayIuTopus Ui
MIPOBEICHUS 3aHATUN JTaOOPATOPHOTO THIA, TIOMEIIEHHE Ui KypCOBOTO MPOEKTUPOBAHUS (BBIMIOIHEHUS
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KYPCOBBIX paboT)

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuia, 1. 47, 423 aya.

Onucanue uMeroIerocs 000pyI0BaHUs:

- locka marautHo-MapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ anekrponpuBogom Master Control Matte 203*203 cm White FiberGlass,
YepHas KaliMa I10 IIEpUMETPY;

- [Ipoextop NEC «M361X»;

- CucremHsIit 6710k (16 1mIT.);

- Monwutops! (16 mrt.);

- Komnsrorep;

- KommuiekT cnenuann3upoBaHHON ydeOHOM MeOenu;

- Pabouee mecto npenopasarens.

[IporpammHoe obecrieueHue:

— PTC Mathcad13, 14

13.1.3. MaTepuajbHO-TeXHHYeCKOe H POrpaMMHOe olecriedeHne 1Jis1 JIa00paTOPHBIX padoT

JlaGopatopus paguo3IEeKTPOHHBIX CUCTEM Iepeaayr HH(OPMaIIH

yueOHasi ayIuTOpHs JJISi NMPOBEACHUS 3aHATHI MPAKTUYECKOTO THIIA, ydeOHas ayIuTOpHs s
IIPOBE/ICHUS 3aHATUH J1aOOPATOPHOrO THIA, OMEIIEHHE Il KypCOBOI'O MPOEKTUPOBAHUS (BBINOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, a. 47, 401 aya.

Onucanue uMeronerocss 000py10BaHus:

- Komnsrorep (8 mT.);

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

- KnaBuarypa (8 mir.);

- Mbis (ontuueckast) (8 mit.);

- Kommniext cnenmannzupoBaHHoi yueOHON Mebenu;

- Pabouee mecTo mpemogaBates.

[TporpamMmmMHoOe obecrieueHue:

— PTC Mathcad13, 14

VYuyebHas n1abopatopus HHPOPMALMOHHBIX TEXHOIOTUN

ydeOHas ayIuTOpHs JJISi TPOBEACHUS 3aHATHI MPAKTUYECKOTO THITA, ydeOHas ayIuTOpHs s
MIPOBE/ICHUS 3aHATUH J1TaOOPATOPHOTO THIA, MOMEIIEHHE Il KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS
KYPCOBBIX pa0oT)

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 47, 423 aya.

Onucanue uMeronerocss 000py10BaHus:

- locka marautHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrpornpuBogoM Master Control Matte 203*203 cm White FiberGlass,
YyepHas KaiiMa 110 IepuMeTpy;

- [Ipoextop NEC «M361X»;

- CucremHbIit 6710k (16 mmIT.);

- Monwutops! (16 mrT.);

- KomnsroTtep;

- KommutekT cnenmann3upoBaHHO#N ydeOHOM MeOenu;

- PabGouee mecTo npenogaBates.

[TporpamMmmHoe obecrieueHue:

— PTC Mathcad13, 14

13.1.4. MaTepuaJbHO-TeXHHYECKOE  IPOrpaMMHOe o0ecredeHne JJisi CAMOCTOATEIbLHOH padoThI
Jns camocToATenbHOW pabOThl MCIONB3YIOTCS Y4eOHbIE ayTUTOpPUHU (KOMIBIOTEPHBIE KJIAcchl),
PacrosoKEeHHBbIE 110 aJpecaM:
- 634050, Tomckas obmactp, T. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
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- 634045, Tomckas obnactb, T. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obsactp, . ToMck, Bepmmanna ynuna, a. 74, 207 ayg.

CocraB 000pyI0BaHUS:

- yaeOHas meOerb;

- komnbrotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 5 miT.;

- KOMIIBIOTEPHI MOAKIIOYEHBl K ceTh «MHTepHeT» M 00eclneurBarOT JOCTYI B 3JIEKTPOHHYIO
nH(pOPMaMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

[TepedeHp MporpaMMHOTO OOECIICYCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKO€E O0ecrieyeHne M CUMILTHHBI IS JTUI ¢ OTPAaHUYeHHbIMH
BO3MOSKHOCTSIMH 3/10POBbSI U HHBAJINI0B

OcBoeHUE TUCHUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMA BO3MOXKHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUs OOIIEro U CreuaIbHOr0 Ha3HAYCHHUSI.

[Ipu 3aHATHAX € OOYYAIOIMMUCS € HAPYWIEHUSIMM CJyXa TMPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCUJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNHBIX CPEACTB W JPYIMX TEXHHUYECKHX CpEACTB
npreMa/mepeaadn yaeOHoH WHGPOpPMAIMU B JAOCTYIHBIX (hOpMax, MOOWIBHON CHCTEMBI MPEIOIaBaHMs
U O0yYaIolUXCsS C WHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBbl. YueOHas ayauTopus, B
KOTOPOW 3aHMMAIOTCSl OOy4aromuecs C HapylIIeHHEM Ciyxa, 000pyI0oBaHAa KOMITBIOTEPHOW TEXHUKOM,
ayJIMOTEXHUKOM, BUJECOTEXHUKOM, 3JIEKTPOHHOU TOCKOM, MYJIbTUMEIUUHON CUCTEMOIL.

[Tpu 3aHATHSAX C 00YYAIONTUMHUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO MCIIOIH30BaHUE B
JMEKUMOHHBIX U Y4YEOHBIX ayJUTOPHUSAX BO3MOXKHOCTH MPOCMOTpa YAAJNEHHBIX OOBEKTOB (HampuMmep,
TeKCTa Ha JIOCKE WM Claiia Ha DJKpaHe) MPU TOMOIIM BHUIACOYBETUUYUTENECH IS KOM(pOPTHOTO
MPOCMOTpa.

[Ipu 3aHsATHAX ¢ OOydYalOIMIUMHCS € HAPYUIEHUSMH ONOPHO-JABUIaTEeJbHOI0 amnmnapara
WCIONIL3YIOTCSL alIbTePHATUBHBIE YCTPONCTBA BBOJAa WHGOpPMAIMU M JPyrue TEXHUYECKUE CPEICTBa
npuema/nepeaadn yuyeOHoW MHGPOpMaluu B JAOCTYMHBIX (opMax, MOOMJIBHOM CHUCTEMBI OOy4YeHUs AJis
JIIOZIeN ¢ MHBAJTUIHOCTBIO.

14. OneHo4yHble MaTEPHAJIBI M METOAMYCCKHE PEKOMEHIAIUH M0 OPraHU3AIUN U3YYCHUS
JTUCIHUIITNHEI

14.1. ConepxxaHue OLIEHOYHBIX MATEPHATIOB U METOANYECKHE PEKOMEHAAM U
I[J'ISI OIICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHUA Saerl'IJ'IeHHI)IX 3a I[I/ICIII/IHHHHOﬁ
KOMIIETEHIINI UCTOIb3YIOTCS OLIEHOYHBIE MaTepUalbl B COCTaBE:

14.1.1. TecToBbIC 327aHUA
1. Bonpoc. BekTop cocTostHus yIpaBiasieMOTro TMHAMHYECKOTO 00BbEKTa (CaMoyeTa, PakeThl U T.J.) — 3TO
€CTb:
1. COBOKYMHOCTh TEPEMEHHBIX BEIUYWH, 3HAHHE KOTOPHIX Ha K-OM BPEMEHHOM IIare MUHHUMAJIbHO
JOCTaTOYHO, YTOOBI HAUTH Bce OynylIue 3HAaUCHHUs COCTOSIHUS 00BEKTa.
2. COBOKYMHOCTh (DYHKIMI BpEeMEHH, OOBECIMHEHHBIX B BEKTOP, XapaKTEPU3YIOMIUH OOBEKT
yIIpaBIICHHUS.
3. COBOKYIHOCTbH ITEPEMEHHBIX BO BPEMEHH BEJIMYUH, KOTOPHIE OTPEACIISIOT OOBEKT.
4. BEKTOD, OINpEeeIIAIONINI KOOPAUHATH 00bEKTa B IPOCTPAHCTBE.
2. Bompoc. IIpu ucnonp3oBanuu crnocoba koMmangaHoro paauoymnpasienus (KPY 1) na 6opry pakersl
PAacIoNIOKeH:
1. nmepeparyMk KOMaH yIpaBlICHHUS.
2. TPUEMHUK KOMaH]| YIpPaBJICHUS.
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3. TmpuemMo-TepeaTIHK.

4. OoptoBas OBM ¢opmupoBaHus KOMaH/ YIIPaBJICHUSI.

3. Bonpoc. HazemHBIN KOMIUIEKC PaaHOCPEACTB MTPU KOMaHIHOM criocobe ynpasierus (KPY-1) coctout
u3:

PJIC uzmepeHnust COCTOSIHUSL PAKEThI.

PJIC uzmepenust COCTOSIHUS LS.

CucreMsl CBS3M 1715 Tiepeiaun KOMaH yIpaBiieHus: Ha OopT.

PJIC xontpons paxersl, PJIC xontpons nemu, OBM ¢opmupoBanuss KOMaH] YHpaBJICHUS,
paauoONIMHUS NTepeladyll KOMaH/I.

4.Bonpoc. Pagnoymnpasnenue no cnocody KPY-2 npennonaraer Hanuuue:

1. Ha OopTy pakeTbl CHCTEMbl U3MEPEHMsI COCTOSHHUS LM U 3TH JaHHbIE [0 KaHAIy Hepenaqyu
MOCTYMAIOT B IIYHKT YIPaBJICHUs, T1e HOPMUPYIOTCS KOMAH/IbI YIIPABJICHUSI.

2. cucteMbl (OpMHUPOBAHUS KOMaH/I YIIPaBIeHU Ha O0pTy ynpasisiemoro oonsekra (YO).

3. Ha KOMaHJHOM ITYHKT€ yIPaBJICHUS CUCTEMBbI ()OPMHUPOBAHUS CUTHAIIBI KOMAH]| YIIPABJICHHUS.

4. xomannbl yripasiieHus GopmMupyroTcs kak Ha 6opTy (YO), Tak ¥ Ha KOMaHHOM ITyHKTE.

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

1. camonaBeneHue.

2. xomannHoe ynpasieHue KPY -1.

3. pamuoTeneHaBelCHHUE B JIyde.

4. aBTOHOMHOE yTIpaBJICHHE.

6. Bompoc. Kaxoii Meron HaBeneHus obOecrneunBaeT Oosee MIagkue (C MEHbIIEH Neperpy3Koi)
TpaekTopuu ABwkeHus YO mnpu HaBeICHUH HA MAHEBPUPYIOLIYIO LIETh:

1. Ilpsmoii MeTos HaBeJAEHUS.

2. Meroa KpUBOH MOTOHHU.

3. Metoa napamienbHOTO CONMKCHHUS.

4. Metoa npoNOPIHOHATBHOTO HABEACHHUS.

7. Bonipoc. Ynpasnenue nojgetom YO (pakeTsl) MpeanoiaraeT yrnpaBlieHUE:

1. BenuuuHO# €ro CKOPOCTU JABHKEHHMSL.

2. BenmnmuuHOI MPOIOIEHON CKOPOCTH JIBFKCHUS.

3. HanpaBieHuem BeKTOpa CKOPOCTH JABHIKEHHS PaKeThI.

4. BenuuuHON U HaIpaBJIEHUEM BEKTOPAa MOJHON CKOPOCTH PAKETHI.

8. Bompoc. ObecnieueHre ycTOMYMBOCTH 3aMKHYTOI'O KOHTYpa YIpaBJI€HMs PAaKeTOM, cTaOmin3anus B
MOJIETE €T0 TUHAMHYECKHX XapaKTEPUCTUK JOCTHTAIOTCS:

1. C mnomompl0 aBTOMUIIOTA, SBISIOMIETOCS 3BEHOM (PErYISITOPOM) B 3aMKHYTOM KOHTYype
VIIpaBJICHUS] U BBEJCHUS OOpPATHBIX CBs3€i, 00ECTIEUMBAIOMINX 33JJaHHOE KauyeCTBO MEPEXOIHBIX
MIPOILIECCOB T10 YIiaM OTKJIOHEHHUS Y HaKJIOHA TPAaeKTOPHH.

2. Ilyrem u3MeHEHHs B MOJIETE adPOAMHAMUYECKUX XapakTepucTuk Y O.

3. BBeaeHuneM ecTKO# 0OpaTHOM CBSI3U MO YIIIOBOMY MOJIOKEHUIO Kopryca YO.

4. Tlyrem oOy>KeHHs YaCTOTHOH IOJIOCHI 3aMKHYTOT'O KOHTYpa YIIPaBICHHS .

9. Bonpoc. Iepenarounas Gpyuxuus @, (p) no ommbre orpabotku Tpebyemoro sosaeiicteus J(t) B

PonbRE

3amkHyTO CAY

Perynatop YO

e >

=)

€CTh OTHOIIIEHNE N300PaKCHHI:

L U(p)/E(p). 2. Y(p)/G(p).3 E(p)/G(p).4 Y(p)/E(p)

10. Bonpoc. Kakoe cooTHOLIeHHE ONpeaesieT nepeaTouHyo GyHkuuo 3aMkayToit CAY
Perynatop YO

iy G

o]

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

11. Bonpoc. IlepenaTounas GpyHKIHs 10 OMIMOKE OTPAOOTKH BXOJAHOTO BO3/EHCTBHS B 3aMKHYTOM CAY
orpeJiesieHa COOTHOIICHHEM

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

VcTaHOBUBIIIEECS 3HAUECHHE OIIMOKHU

g(e0)=lim[p-@,(p)- G(p)]
p—0

Juis  cmywas, xorma R(p)=5 u W,(p)=2/(@3p+1) wu wa Bxome peiictByer
g)=2t>G(p)=2/ p2 . HaiiTi BenuuuHy ycTaHOBHBILEHCA OWHOKY &), = £(0).

1 & =€(0)=10

2. &y =8(0)=0

3. &pem =€(0)=5

4. &, =&(0) > neozpanuuenno eospacmaem.

Y
12. Bompoc. B ycnoBusix 3agaun Nell BkirouMTE B KOHTYP MHTErpaTop 2-TO MOPSAKAa U BBIUUCIUTE

BCIMYHUHY gycm = 8(00) 10 YKa3aHHBIM B 3a/1a4€ COOTHOLICHUAM

L &) =6(0)=5
Eyem = €(0) =0
Y
Eyem = E(0) =2.
13. Bompoc. B ycnoBusx 3agaun Nel2 BkiroUMTE B KOHTYp MHTErpaTop 1-ro mopsiaka U BBIYUCIUTE
= £(00) 1o yka3zaHHBIM B 3a/1a4e COOTHOILIEHUAM

2
3. &,y = &(00) > nHeoepanuuenno 6o3pacmaem .
4

BCIIMYHUHY gycm

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

4 Epem = £(0) = neoepanuuenno ozpacmaem .
14. Bonpoc. /luHamuueckuii 0ObeKT 3a/1aH JTMHEHHBIM U depeHIIaTbHBIM

YpaBHCHHEM 2-T0 IopsAdKa BUuJa

2y" (t) +10y'(t) + 4y(t) =6-u(t).
[IpuBecTtu naHHOE ypaBHEHUE K cucteMe 2-X JIY nepBoro nopsiika, U Hammu BUJ MaTPHUIIBI Tepexoaa A
1 Matpulsl B B cucreMe ypaBHEHUN COCTOSHUS

X(t) = A-x(t) + B-u(t)

3amnucarb YpaBHCHHEC BbIXOda

y(t)=C-x(t) + D-u(t) u naitmu marpuus Cu D

2 -5 0

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

2. A= B:HC:[l 0]; D=0
2 -5 3
2 1 3

3. A= } B:HC:[O 1]; D=0
-5 0 0
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4. A:LO2 _15} Bzm C=[1 0]; D=I.

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 Buny: X(t) = Ax(t) + Bu(t) + Gn(t) , T.e. OIpeAEIUTh COCTAB BCEX BEKTOPOB U MATPUILL

1 4 0 -02 01 0
{0.2 o} {8 05 } [ 0 1}

L x')=[xt) x®O u'®)=[u®) u®)];
n' () =[n () n,()].

0 4 05 -0.2 01 0
A= . B= . G=
{0.2 J {8 0 } [0 J

2. xX'M)=[x®0 %O u®O=[u®) u,®]
n"®=[n® n,0)]

{o 4}_ [0.5 _o.z] [0.1 1}

A= :B= o G=

02 1 8 0 0 1

3. X' =[xt x®] u®)=[ul) u®]
n' (&) =[n(t) n,()].

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

T . T .
4. x'O)=[x0 %O uO=[u®) u,O]
.
n" () =[n () n,(0)].
16. Bonnpoc. M0XHO 7 B CIESIIEM PaJAMOIOKAIIMOHHOM JaJlbHOMEpe ¢ nomolnbio puibrpa Kanmana
copmupoBath Tekymue oueHku nantbHoctd D(K) u ckopoctd cOmmkenus V. (k) Opu ycioBHH, UTO
HCIIONB3YETCS MOJIENb COCTOSIHUS
D) =V (1), Vo) =n,(t) u
gvinonnsiemess  usmepenue (Habnooenue)
z5 (k) = D(k) +ny (k)
1. VYcraoBue HaOMO1a€MOCTH HE BBIMOTHICTCS U 3HAYUT HEJIb34.
2. YcioBue HaOMIOIAEMOCTH HE OTPEACTICHO M 3HAYUT MOYKHO.
3. VYcnoBue HaONIO1a€MOCTH BBITIOHSACTCS U, CIIEI0BATEILHO, MOXKHO.
4. Panr maTpuirsl HaOII0JAEMOCTH CUCTEMBI PABEH €IMHUIIE U, CIIET0BATEILHO, HEIIb3.

17. Bonpoc. B ycnoBusx 3amaun Ne 16 m3MmeHsieTcss KaHan HaOMIONEHUS, T.e. MMEEM H3MEpEHHUs
paguanbHON CKOPOCTH B BHJIE

z, (K)=Vp(k)+n, (k).
MOHO JI B 3TOM ciIy4ae cCOpMHUPOBAThH OLEHKHU TEKYIIEH 1albHOCTH I5(k) u ckopocth V. (K) :

1. VYcnoBue HaOII01aEMOCTH HE BBIMOIHSACTCS U 3HAUUT HEJIb3S.

2. YcroBue HaOIIOJAEMOCTH BBIITOJHSACTCS U, CIEIOBATEIHHO, MOXKHO.

3. VYcioBue HabMIOIAEMOCTH HE ONPEAETICHO U 3HAYUT MOXKHO.

4. Panr Matpuiibl HaOJIIOJa€MOCTH CUCTEMBI PAaBEH JABYM U, CII€0BATEIbHO, MOXKHO.
18. Bompoc. MMmeem nuHEHHYIO IUHAMHYECKYIO cUCTeMy ¢ mepemarounoi ¢yukimeit K(S) ,rae
s=(oc+iw), 1e. K(iw) - xoMIulekcHas 4YacTOTHAs XapaKTEPHCTHKA CHCTeMbl. Ha BXOJ CHCTEMBI

BO3JICUCTBYET CTallMOHAPHBIA CIy4dalHbI mpouecc (ToMexa), UMEIOLUNA CHEKTPaJbHYIO IJIOTHOCTh
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cpenneit momHoctH G, (@) . YKa3arh COOTHOIIEHHE, KOTOPOE CIIELYET MCIONb30BATh IS BBHIYHCICHHUS
MOIIHOCTHU PBI)IX IIOMEXH Ha BBIXOAC CUCTCMBI.

1. Py =K(io) -G, (o).

2. Py, =K(iow)/G,(w).

3. P,y =K(w)+G,(w).

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

19. Bonpoc. B cucrteme yrpaBieHHs pakeTOH Kiacca 3eMiisl — BO3yX UCIOIB3YETCs CIoco0 HaBEEHUS -
paguoTeNICHaBEeICHUE B JIy4ye. YKaXUTE OTBET, COOTBETCTBYIOIIMM IMPABUIBHOMY COCTaBY HAa3€MHOI'O
KOMILJIEKCa CUCTEMbI PaJIMOYIIPABICHHUS:

1. PJIC compoBoxaeHusi 1enu, PJIC conmpoBOXICHHUS pakeThl, PaIUOJIMHUS TEepeladyd KOMaH]]

yIIpaBJICHUS.

2. PJIC conpoBox/ieHuUs 1eJIM, PAJUOIUHUS Miepeadyn KOMaH/1 yIpaBIeHUs.

3. PJIC conpoBoieHUsT paKeThl, PAAHOIMHIS ITePEIadll KOMaHT yITPaBICHHUS.

4. PJIC conpoBoIeHHUSI LIEIIH.
20. Bonpoc. [Ipu naBenenun OV Ha 1€ 110 METOY MapajuIeIbHOTO COMMKEHUS B KaueCTBE MapaMeTpa
paccoriacoBaHusl, KOTOPbIU ONpeeseT BEIUNUNHY KOMaH/ bl YIIPaBJIEHUs, UCIIOIb3YIOT:

1. Vroa mexnay BektopoM ckopoctu OV U ero npoJoabHON OChIO.

2. Yron Mexny npoonbHoil ockto OV u nunueit Buzuposanus LHEJIb-OY.

3. Yroa MeXIy 3JIEKTPHUSCKON OChI0 aHTEHHBI OOPTOBOTO yriioMepa U BEKTOopoM ckopoctu OV.

4. CkopocTh U3MEHEHUs YIIIOBOTO MoJjokeHus tuHun BusupoBanus LIEJIb — OV.

14.1.2. Dx3aMeHallMOHHbIE BOIPOCHI

1. CocoOsI ynpaBiieHus atMmocpepHbIMH 00beKTaMHU. ABTOHOMHOE yripaBieHue. CaMoHaBeICHUE.
Komannnoe  ympasnenue. PamuotenenaBenenne. KomOunupoBannoe — ympaienue. Kpatkas
XapaKTepUCTHKA CIIOCOOOB YIpaBJICHHUS.

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

JIByxTOU€UYHbIE METOJIbl HaBeACHUSA. MeTo/] MPONOPLUUOHATIBHOTO CONIMKEHUS, METOJI HaBEeIEHUS
[0 KpPUBOW TMOrOHH, METOJ MPSMOr0 HaBEAEHHS, METOJ NapauIeNIbHOTO COMMKEeHUs. TpexTodeuHbIi
METO]I HaBEACHHUS: METOJI COBMEILIEHUS.

3. CrocoObl co3aHMs YNPaBISIONUMX CWII MPH pa3IMyHBIX adpoAMHamMHuueckux cxemax OVY.
W3mepuTenbHas, KOMaHHAas U UCTIOJHUTEIbHAS CUCTEMbI KoopAuHAT. KOHTYp ciiensiiero ynpaBieHus U
€ro OCHOBHBIE 3BE€Hbs. YIIpaBlIeHHE NpocTpaHCTBEHHBIM aBkeHneM OY. Ilepenarounas pynkus OY.

Astormmiior (AIl) um 3BeHO «AIl-OY». OOmas (yHKIHMOHATBHAS CXeMa PaJIUOIIEKTPOHHOU
cucremsl ynpasienus (POCY).

4. MaremaTHuecKkre MOJENN MPOLECCOB U OOBEKTOB B IMPOCTPAHCTBE COCTOSHUM 3aMKHYTOM
cucteMsbl ynpasineHus. HalGmronaeMocTs M yIpaBisieMoCTh AMHAMHUUecKuX cucteM. [locraHoBka 3amaun
CHHTE3a ONTUMAIbHON CUCTEMBI PaIMOYIIPaBICHUS B MPOCTPAHCTBE cocTosiHUI. Kpurepun u nokaszarenu
3G HEKTUBHOCTH — WHTETPaIbHbBIN KBaapaTUUHBIN (yHKIMOHAN KadyecTBa JleroBa-Kanmana; mokanbHbIN
(yHKIIMOHAJ KayecTBa.

5. CrpykTypa aIroputMa ONTHMAJIbHOTO YIPABJIEHUS B JIMHEHHOW TIayCcCOBCKOM 3ajaue
ONTHMHU3ALMU C KBaJIpaTUYHBIM KpUTepUeM KaudecTBa. OcoOeHHOCTH cuHTe3a HecTauuoHapHbix POCY.
CoBmecTHast ¢uibTpanuss W mnapaMeTpudeckas wuiaeHTU(ukanus. OO0OLIeHHAs CTPYKTypHas cxema
ontumansHO POCY.

6. Tounocts POCY. Knaccudukamus omubOK ynpaBieHHUs M MOKa3aTead TOYHOCTH. [IpuumHbI
MOSIBJICHUSI OIIMOOK YIPaBJIEHUS U IPOMaXOB.

7. llotenumanbHass TOYHOCTh ontumanbHo POCY. Meronuka pacuera AMHAMUYECKUX U
(GIyKTyallMOHHBIX OMIMOOK cucrteM ympasineHus. IIpoektupoBanue POCY ¢ ucnonb3oBaHueM
UMHUTALMOHHBIX Moeieil Ha OBM.

8. CTpyKTypHBIE CXEMbI TOJIOBOK CAMOHABE/ICHUS: aKTUBHbIE, MOJyaKTUBHbIE, TaCCUBHbBIE. CXEeMbI
YIJIOMEPHBIX T'OJIOBOK CaMOHaBeAeHUs. Mo/IeIu KOHTYPOB CAMOHABEICHUSI.

MopennpoBanue KOHTYpa CaMOHaBEJICHNUS. TakTUKO-TEXHUYECKHE MOKa3aTesln
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PaZMOAIIEKTPOHHBIX CUCTEM CaMOHaBEACHHUS: albHOCTh, pa3pellaolias CoCOOHOCTh 10 KOOpAUHATaM,
TOYHOCTb.

9. IlpyHUMIBI MOCTPOEHUS CHUCTEM paauoTesneHaBeneHUs. CucTeMa HaBEIEHHs IO PATUOIYYY.
Panuonunus ynpaBienuss B paauonyde. CTpyKTypHas cXeMma KOHTypa paJuOTeIeHaBEICHUS.
[lepenaTounbie (YHKIIMHM OCHOBHBIX 3BEHBEB KOHTYpa paauoTeseHaBeleHHs. VIcTOUHUMKM OMIMOOK IMpH
paauoTEIIEHABEICHUM. Onenka TOYHOCTH CUCTEM paguoTelIeHaBEeICHHUS. HanbHOCTH
paguoTeNeHaBeICHHUS.

10. PaamocpencTBa cuCTEM KOMaHIHOIO clendlIero ympasineHus. KoopauHaTtsl cucTeM
KOMaHJHOTO YOpPAaBJIEHUS MPU HABEJICHUM METOJOM COBMEUICHHMS U MapaulebHOTO COMMKEHHUS.
OYHKIIMOHAIBHBIE U CTPYKTYPHBIE CXEMBI.

Komannnas paguonuuua. KomaHnHas paguoiauMHus Kak 3BE€HO CHCTEMbl  CIIEHSILErO
paauoyIpaBICHHUS.

OYHKIMOHAIbHBIE CXEMbl U OIIEHKAa TOYHOCTU KOMaHAHBIX cucTeM. OmuOKH Mpu KOMaHIHOM
yrpasiieHuH. J[aIbHOCTh AEHUCTBHUS.

11. Knaccuduxamnus cucreM aBTOHOMHOTO YIpaBieHUs. V3MepuTelbHbIE YCTPOHCTBA CHCTEM
ABTOHOMHOTO  PaJUOYIpaBJICHUS: PAJUOBBICOTOMEPHl W  PaaUOAATBHOMEPHI; JTOIUIEPOBCKUM U
KOPPEJSIIUOHHBIN u3Meputenu ckopoctu. O63opubie OoptoBbie PJIC. IlaccuBHBIE aBTOHOMHBIE
paauocuctembl. CuctemMbl  aBTOHOMHOTO  paJUOYNpaBIEHUS C  paclo3HaBaHUEM  OOpa3oB.
[TonyaBTOHOMHBIE CUCTEMBI PAJMOYIPABICHUS C UCIIOJIb30BAHUEM CITyTHUKOBBIX PaJIMOHABUTALIMOHHBIX
CUCTEM.

12. Kpatkas xapakTepuCTUKa W CpaBHEHHE CIOCOOOB ympaBieHHs. BopToBoil W Ha3eMHBIH
CEerMEHT KOMIUIEKCOB paauoynpasieHuss KA. OcoO0eHHOCTH UCIOJIb30BAaHUS PAJAMOTEXHUYECKUX CHUCTEM
B Ha3€MHBIX KOMILIEKCaX KOHTPOJISI TPAEKTOPUH U yIipaBieHus ABuxkeHueM KA.

13. PaguocucTtemsl yrpaBlieHUs] U UX NpoeKkTupoBaHue. OCHOBHBIC ATaIlbl MPOSKTUPOBAHUSA U X
conepxanue. [IpoekTrpoBanue paguocucTeM YIpaBiI€HUs C UCIOJIb30BAHUEM UMUTALIMOHHBIX MOJEIIEH.

14.1.3. TeMbI OIIPOCOB HA 3AHATHUAX

Crioco0b! yrpaBiieHHsl aTMOC(EpHbIMU 00BEKTaMH. ABTOHOMHOE yrpaBieHue. CaMoHaBe/IeHHe.
Komannnoe  ympasnenue. PamuotenenaBenenne. KomOunupoBanHoe — ympaBienue.  Kpatkas
XapaKTepUCTHKA CIIOCOOOB YIpaBJICHHUS.

OO6wbexTsl yrpasienus (OY) u MeTo/Ibl UX HaBEIECHUS.

JIByxTOU€UYHbIE METOJIbl HaBeACHUSA. MeTo/] MPONOPLUUOHATIBHOTO CONIMKEHUS, METOJI HaBEeIeHUS
[0 KpPUBOW IOrOHH, METOJ MPSMOr0 HaBEAEHHS, METOJ NapajuIeIbHOro COMMKEeHUs. TpexTodeuHbIi
METO]I HaBEACHHUS: METOJI COBMEILIEHUS.

CriocoObl co3faHus YIpaBISAIOUIMX CHJI TPU pa3iIMyHBIX a’poAnHamMuueckux cxemax OVY.
W3mepuTenbHas, KOMaHHAasl U UCTIOJHUTEIbHAS CUCTEMbI KoopAuHAT. KOHTYp ciiensiiero ynpaBieHus U
€ro OCHOBHBIE 3BE€Hbs. YIIpaBleHHE IPpOoCcTpaHCTBEHHBIM aABkeHneM OY. Ilepenarounas pynkmus OY.

Aptommiior (AIl) u 3BeHO «AIl-OY». OOmas (yHKIHMOHATBHAS CXeMa PaJUOIIEKTPOHHOU
cucremsl ynpasieHus (POCY).

MareMaTHuecKkue MOJeNIM MPOIECCOB M OOBEKTOB B MPOCTPAH-CTBE COCTOSIHUM 3aMKHYTOM
cucteMmbl ympasineHusa. [locraHoBka 3agauM CHUHTE3a ONTHMAJIbHOW CHCTEMBI PpPagUOYIpaBIEHUS B
npocTpaHcTBe cocTosiHUM. Kpurepun u mokaszarenu 3QQeKTUB-HOCTH — MHTErPAJIbHBIA KBaJApaTHUYHBIN
¢bynkuonan kadecta Jleroa-Kanmana; nokanbHbl (pyHKIHMOHAN KayecTBa. HEOOXO-IHMMBbIE YCIOBHUS
cunreza POCY: Hab1r01aeMOCTh M yIIpaBIisie-MOCTh IMHAMHUYECKUX CHCTEM.

CrpykTypa anroputMa ONTHUMAIBHOTO YOpPAaBJICHUS B JIMHEHHOM TayCCOBCKOM 3ajade
ONTUMM3AIMU C KBAJPAaTUYHBIM KpUTepHeM KauecTBa. OCOOEHHOCTH CHHTe3a HecTauumoHapHbXx POCY.
CoBMmecTHas ¢unpTpauus W napaMmerpuueckas uaeHTudukanus. OO0OIIeHHas CTPYKTypHas cXxema
ontumMansHoi POCY.

Tounocte POCY. Knaccudukanusa ommOOK ympaBieHUS W IOKa3aTeau TOYHOCTU. [IpuuumHbl
MOSIBJICHUSI OIIMOOK YIPaBJIEHUS U TPOMAxOB.

[ToreHmansHas TO4YHOCTh ontumaibHoM POCY. Meroguka pacdyeta AUHAMHUYECKUX U
(GIIyKTyalMOHHBIX OIIMOOK cucTteM ympaBieHus. [IpoexktupoBanne POCY ¢ wucnonb3oBaHueM
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HUMHUTAIMOHHEIX Moaeiied Ha DBM.

BI/I,I[I)I CUCTEM. CprKTypHBIC CXEMbI TOJIOBOK CaMOHaBCACHHA. AKTHBHBIC, ITOJTYaKTHBHBIC,
maccuBHBIe. CXEMEBI YIIJIOMCPHBIX I'OJIOBOK CaAMOHABCIACHUA. Mopenu KOHTYPOB CaMOHAaBCIACHUS. Mogenu
pPagnuoCpeaCTB U IIOMEX B KOHTYpaxX CaMOHABCACHUSI.

Amnanuruyeckue MCTOABI HUCCICAOBAHWA KOHTYPOB CaMOHABCIACHMUA. MOI[CJII/IpOBaHI/Ie KOHTYpa
CaMOHaBCICHNA. TakTUKO-TEXHHYECKHE IOKa3aTelIn PadruO3JICKTPOHHBIX CHCTEM CaMOHaBCICHMA:
AaJIbHOCTD, paspeiuaromas CIIOCOOHOCTH 110 KoopauHaTtaM, TOYHOCTD.

[TpyHIMIIBI TIOCTPOEHHUSI CUCTEM paauoTencHaBeneHUs. CHUCTeMa HaBEJIEHUS 10 PaguoIyydy.
Pangnonunus ynpaBnenuss B paauonyde. CTpyKTypHas cXxema KOHTypa pPaJHOTEICHABEICHUS.
[lepenarounsie GyHKIMKA OCHOBHBIX 3BE€HBEB KOHTYpa PaAHOTEICHABEICHHS.

HcTounuku omuOOK npu paguorencHaBeaeHnd. OLeHKa TOYHOCTH CUCTEM PaIMOTeNICHABEACHHUS.
JlanbHOCTb paAuOTEIEeHABEICHUSI.

PannocpencrBa cucteM KOMaHIHOTO CIEIAIIEro ynpasieHUsA. KOOpIMHATBI CUCTEM KOMaHIHOTO
yIpaBJICHUS MPU HABEICHUU METOJOM COBMEIIEHUS M MapajljiesIbHOTO cOnrkeHus. OyHKIMOHABHbIE U
CTPYKTYPHBIE CXEMBI.

Komannnas paguonuuug. KomanpnHas paguoivHus Kak 3BE€HO CHCTEMbl  CIEASIIETO
paguoyIpaBiICHUsI.

OYHKIMOHATBHBIE CXEMbl U OIICHKAa TOYHOCTH KOMaHAHBIX cucTeM. OmHUOKM NpU KOMaHIHOM
yIpaBJiieHUH. J[anbHOCTh JEUCTBUS.

Knaccudukamuss cucreM aBTOHOMHOTO YIpaBieHUs. V3MepuTenbHBIE YCTPOICTBa CHUCTEM
aBTOHOMHOI'O  paJMOYIPABICHUSA: paJUOBBICOTOMEPHl U  PATUOJAIBHOMEpPHI; JOIUIEPOBCKUN U
KOPPEJSILIUOHHBIN u3Meputenu ckopoctu. O063opHbie OoproBbie PJIC. IlaccuBHBIE aBTOHOMHBIE
panuocuctembl.  CuUCTeMBl  aBTOHOMHOI'O  pPaJMOYIpaBl€HHs €  paclo3HaBaHUEM  00Opa3oB.
[TosryaBTOHOMHBIE CUCTEMBI PAHOYIPABIEHUS C UCIOJb30BAHUEM CIIyTHUKOBBIX pPaJiOHaBUIALIMOHHBIX
CHCTEM.

KomanaHO-u3MepUTENbHBIE KOMIUIEKCHI KOCMUYECKHX PAJUOCUCTEM YIIPaBICHHUS.

Knaccudukanus u ocobenHoctu paguoynpasieHus KA. @yHKIMOHaIbHAs U CTPYKTYpHAs CXeMa
cucteMsl ynpasieHus KA.

Kpartkas xapakTepucTuka ¥ CpaBHEHHE CIIOCOOOB ympaBieHHs. BOpTOBOW M Ha3eMHBIN CErMEHT
KoMIUIeKcoB paguoympasieHuss KA. OcoOeHHOCTH HCIOJb30BaHUS pPaJUOTEXHUYECKHX CUCTEM B
Ha3eMHBIX KOMIUIEKCaX KOHTPOJISI TPAKTOPUI U yIpaBieHus aBrkeHneM KA.

PaI[I/IOCI/ICTCMI)I YIIpaBJICHUA U HUX HNPOCKTUPOBAHHUC. OCHOBHEIC 3TaIIbI IIPOCKTHUPOBAHUA WU HX
COACPIKaHUC. HpOGKTI/IpOBaHI/Ie paaroOCHUCTEM YIIPABJICHUA C UCITIOJIb30BAHUEM UMHUTAIHOHHBIX MOHCHCﬁ.

14.1.4. TeMbI TOMANIHUX 3aaHAN

Tema 1. CriocoObl ynpaBieHus: 1 MeTo/ 16l HaBeeHus . Kunemarnueckue 38eHbst POCY

3agava 1. Pakera HaBOOWTCS MO METOAY MOTOHU HA II€JIb, KOTOPAsl ABUKETCS MPSIMOJIMHEUHO HA
BCcTpeyHoM Kypce. [loner nenu ropuzonTanbHbiil. HauanbHble ycinoBus (1o BapuaHTaMm):

[Toctpouth BapuaHThl KUHEMATHYECKUX TPAEKTOPUM paKeThl, ONpPEICIUTh MaKCHUMaJlbHbIE
MOTIepEeYHbIE YCKOPEHHSI, CPABHUTh MaKCUMAJIbHbIE TIEPErPY3KH B CIydae MEIJICHHbBIX U OBICTPBIX IIeNei.

3agava 2. [locTpouTh TPaeKTOPUIO PAKETHI MPU HABEJACHHWHM HA 1EIb MO METOAY NapalieIbHOTO
commkenus Llenp nBMKETCS MPAMOIMHEWHO Ha BCTpeuHO-TepecekaronieMcs Kypcee. OnpenenuTs yroi
YIPEXKACHUS U BpEMs YCIIOBHOM BCTPEUH MPU CIEAYIOMINUX HauyalbHBIX YCIOBUAX: =10 KM,

Tema 2. JluHaMHUYEeCKHE XapaKTEpUCTHUKU 3BEHBEB B 3aMKHyTOM KoHType POCY; omnmcanune
CHCTEM Ha OCHOBE IIEPEMEHHBIX COCTOSHUSI.

3amava 1. Junamuueckas cuctema (JIC) 3amana IY n — ro mopsaka (n=2; 3), onmpeaeisiroinmm
CBSI3b «BXOJI-BBIXO/» CJEAYIOIIET0 BUa C 3aJJaHHBIMU HadallbHBIMH yCIOBHSAMHU. J{J1s1 pa3HbIX BapHaHTOB
3aJjaHbl pa3iuyHble 3HaueHus koddduuuentos ak u bk. Haiitu npencrasnenue monenu JIC B dopme
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cuctemsl n Y nepBoro nopsnaka. [IpeactaButh cTpyktypHyto cxemy JC s mepeMeHHBIX COCTOSIHUSA.
Hcnonp3ys nmaker nporpamm Simulink Beimonuuts MoaenupoBanue JIC u HaOmo1aTh BEIXOTHONW CUTHAT
IIpH MO/Iaye Ha BXOJ CUTHAJIA B BUJI€ EAMHUYHOM cTyneHyaTol QyHKIHUU U TapMOHUYECKOTO CUTHAIA.

3anmava 2. B ycnoBusiX mpeapiayIei 3a1aun BBIMOTHUTE ASUCTBUS I HabmoeHus B Simulink -
Mozenu ¢azosoro noprpera IC mpu pa3HbIX HAYaJbHBIX YCIOBUSIX.

Tema 3. CtaTuctuueckasi TEOpUsi ONITUMAIBHOTO YIIPABICHHS TUHAMUYECKUM 00BEKTOM

3agava 1. I quHaMUYECKOW CUCTEMbI, MOJICNIb KOTOPOM 3ajaHa B MPOCTPAHCTBE COCTOSIHUU
ypaBHEHUSIMHU BUJA

X(t) = A-x(t) +B-u(t)
)
y(t)=C-x(t) + D-u(t)
rae A, B, C, D — 3ajaHHble 4MCIOBBIE MAaTPUIbl COOTBETCTBYIOLIEH Pa3MEPHOCTH, ONPEAEIUTh
BBINOJIHAIOTCS JIM YCJIOBUS HAOJIIOJaeMOCTH U YIIPABIISIEMOCTH .
3agaua 2. 3anucath W OOBSACHUTH COJCPNKAHWE JIOKAJHHOTO WM TEPMUHAIBHOTO KPHTEPHEB
ynpasiieausi POCY.
3amava 3. OOBSACHUTH CHCHU(PUKY 3a/1a4 JUHAMUYCCKOW ONTHUMH3AIMH 110 CPABHEHUIO C 3a/1a4a-
MU CTaTHYECKOW onTtumu3zanuu. Ilpusectu npumepsl.
3anaya 4. M310KUTh CMBICIIOBOE COJIEPKAHUE TEOPEMBI pa3iesieHUsl U YCIOBUN €€ PUMEHEHUSI.
Tema 4. POCY B pexxuMe caMOHaBEICHUS
3amava 1. [IpencTaBuTh CTPYKTYPHYIO CXEMYy aHAJIOroBOro JimHelHoro ¢uiapTpa Kanmana , xo-
TOpBIN (POPMUPYET ONTUMATIbHBIE OLIEHKU YITIOBOM KOOPIUHATHI , KOTOPask UMEET AUHA-MHUKY BO BpEMEHU
B BHJIC IIOJIMHOMA: a) — CTENEHU HYJb; 0) — MepBOW CTENEHUH; B) — BTOpOM cTeneHu. BxonHoil curnan
¢buIbTpa — NpsIMble U3MEPEHHUS YIIIOBOW KOOPIMHATHI C alTUTUBHBIM FayCCOBCKUM OEJIBIM IIYMOM.

3anava 2. Crenauuii paJuolOKAMOHHBIN 1adbHOMEpP MPOSKTUPYIOT B BUJE JIMHEHHOTO (GUIIb-Tpa
Kanmana j1s MoJien COCTOSIHUS B BUJE
D(t)=Vp(t); Vo()=n,(t) u
evinonnsiemcss  usmepernue (Habmooenue)
Z (k) = D(k) + np (k)
rje - Oenblil TaycCOBCKUM myM. B kadecTBe HaOIIOACHHUIN UCTIONB3YIOTCS JTAHHBIE allb-HOMEpA .
MO3HO 1T 3TO peaan30BaTh OLEHKU TEKYIIEH JaTbHOCTH U CKO-POCTH ?
3amaua 3. B ycnoBusix 3amaun Ne3 paccMOTpETh CLIEHApUW C TEM K€ BOMPOCOM, KOTJa BBIMIOJ-
HSIOTCS U3MEPEHUS] CKOPOCTH CONMKEHUS, T.€.

2, () =Vp (k) +n, (k)

Tema 5. POCY B pexxrMe KOMaHAHOTO yIIPaBICHHUS.

3anmauva 1.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha 11eJb Ha Kypcax OJIM3KUX K BCTPEUHOMY WJIM JJOTOHHO-
My OCYLIECTBIIIETCS IO MeToAy HakpbiTus ¢ HemojsmxkHoro KII. PaccMmorpers knmHemaTuueckue
COOTHOIIEHUS! B BEPTUKAJIBHOM IIOCKOCTH TpH HaBeAeHHH. CoOCTaBUTh (PYHKIHMOHAIBHYIO CXe-My
CHCTEeMBl. YKa3aTb IIOJICUCTEMbl HW3BJICUEHUS HWHPOpPMALMU s OLEHKH IapaMmerpa yrioBOTO
paccoriiacoBaHusi, MojAcUCcTeMbl (POPMHUPOBAHUS KOMAH] YIpaBJICHUs, Nepeaud KOMaHJ Ha pa-KeTy U
MOJICUCTEMBI OTPAOOTKH ITHUX KOMAaH]I.

3agaua 2.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha IeJIb Ha Kypcax OJIM3KHX K BCTPEYHOMY WIJIM JOTOHHO-
My OCYUIECTBIISIETCS MO MeToAy HakpbiTus ¢ HemojsumxHoro KII. PaccMmoTrpers kuHemaThueckue
COOTHOILIEHUS] B BEPTUKAIbHON IUIOCKOCTH MNpH HaBedeHHH. COCTaBUTh (DYHKIMOHAIBHYIO CXe-MYy
CUCTEMBI. YKa3aTh MOJCUCTEMbI U3BJICUEHUS HHPOPMAIMH JUIsI OEHKU JIMHEWHOTO OTKJIOHEHUS PaKeThl
OT HalpaBJIEHUS Ha LeJb, MOJCUCTEMBl (POPMHPOBAHUS KOMAHJ| YIpABJICHHUs, Mepelaud KOMaH] Ha
pakeTy U MOJICUCTEMBI OTPAOOTKH STUX KOMaH/.

Tema 6. POCY B pexnMe aBTOHOMHOT'O YIIPaBJIEHUS

3agavya 1. B cucreme aBTOHOMHOIO YIPaBJICHUS BBINOJHACTCS yIPaBJICHHE BBICOTOW MOJIETa U
60okoBbIM OTKJIOHEHHEM OVY. IlpuBecTH SKBUBAJICHTHYIO CXeMy KHHEMAaTH4YECKOTO 3BEHA U CHU-CTEMBbI
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yrpaBieHus B 1esioM. PaccMoTpeTs criocoObl o0ecnieueHns yCTOHYMBOCTH KOHTYpa YIPaBIEHUSI.

14.1.5. Bonipochbl Ha caMONOATOTOBKY
IlepBast KOHTPOJIbLHAA TOYKA

1. Cucrembl komManaHoro pamuoynpasienuss — KPY-1. O6miee onucanue CTpyKTypbl KOMILIEKCA
yIpaBJIE€HUs 1 OCOOEHHOCTH CUCTEMBI.

2. Cuctembl KoMaHAHOTO paguoynpasienus — KPY-2. O0miee onucanue CTPYKTYpbl KOMILIEKCA
YIpaBJIE€HUS 1 OCOOEHHOCTH CHCTEMBI.

3. Cuctembl koMaHaHOTO paauoynpasienus — KPY-3. OOmiee onucanue CTpyKTYpbl KOMILJIEKCA
yIpaBJIE€HUS 1 OCOOEHHOCTU CHCTEMBI.

4. Cucremsl paauo TeneHaBeneHus . OOmiee omucaHue CTPYKTYpbl KOMIUIEKCA YIpaBie-HUS U
0COOEHHOCTH CUCTEMBI.

5. CucreMbl caMOHaBeIeHHUS W HMX pazHOBHAHOCTH. OOliee onucaHWe CTPYKTYpPbl KOMILIEKCA
yIpaBJIE€HUS U1 OCOOEHHOCTH CHUCTEMBI.

6. CrucreMpl aBTOHOMHOTO yIpaBiieHus. OOliee onyucaHue CTPYKTypbl KOMILJIEKCA YIIPaBIECHUS U
0COOEHHOCTH CUCTEMBI.

7. Ilonsitre (ha30BBIX KOOPAMHAT O0BEKTA YIpaBIeHHs U 11enu. Pa3oBas TpaeKTOpHsI.

8. Kunemaruueckas tpaekropus JBumxeHus OVY. TpexToueuHblii MeTOJ]] HaBEIEHUS — METOJ]
HakpeITUA 1enu. [lapamerp paccoriacoBanust Ipyu BbIpaOOTKE KOMAH/IbI.

9. Kunemaruueckast Ttpaektopust awkeHus OVY. TpexToueuHbli MeTOJl HaBEAECHUS — MeETOJ
npsiMOTO HaBezleHus. [lapameTp paccoriacoBaHus MU BEIPAOOTKE KOMAH/IBI.

10. Kpurepun BsiOopa TpedyemMoii TpackTopuu asrkenus OVY.

11. O6urast xapakTeprucTUKa METO/Ia TPOMOPIIMOHAIBHOTO HaBeAeHHs. KpuTepuii onTuMaabHOCTH.
HaBuranuonnas koHcraHta. HaBeneHue no MeTony KpHUBOM IOrOHM; IapaMmeTp, OINpenessromuil
BEJIMYHUHY KOMAaH/IbI.

12. OOmas xapakTepucTUKa MeETOoJa MPONOPIUOHANBLHOrO HaBeneHus. Kpurepuii ontu-
ManbHOcTH. HaBuranmonnas koncranta. HaBenenue no MeToay napajuiebHOTO CONMIKEHUS; apaMerp,
OIIPEACIAIOIUI BENIUUNHY KOMaH/IBI.

13. CriocoObl co3anusi HOpMaJIbHOTO YCKOPEHUs MpH yrnpasieHuH JIA u ux ocobeHHOCTH. YTOoI
CKOJIBJKEHUS U YTOJI aTaKH.

14. OGo01IeHHAs CTPYKTYpa CUCTEMBI YIpaBieHus. Tum nepeaaTouHoil QyHKIIMH KPECTOKPHIIIOTO
JIA. BX0OaHOH U BBEIXOJHOHW CUTHANEL.

15. ABromuiiorT M ero (yHKIMH B KOHTYpE YIpaBieHHs. XapakTep OOpaTHBIX CBs3€H U X
BIIMSIHUE HAa JUHAMUKY noBeneHus OVY.

16. CoctaB panuocpeacTB U UX QYHKIIMH B KOMILJIEKCAX KOMaHHOTO YIPaBIEHUS.

17. dynkunoHanbHast cxema KOHTypa ympasieHus ans cucrembl KPY-1. Ha3BaTh uctouHuku
OIIIMOOK HaBeneHus B cucremax KPVY-1.

18. Komannnas paguonunus B koutype KPY -1: cnoco6s! yriotHenus; tpedoBanus k KPJIL.

19. IlpeacraBneHne AMHAMUYECKUX CHUCTEM B (opMe ypaBHEHHH ISl NEPEMEHHBIX COCTOSIHHUSI.
HaliTu ypaBHEHHs COCTOSIHMSI M IIPEACTABUTH CTPYKTYpy cucreMbl g JC Broporo mnopsiaka mnpu
OTCYTCTBHHM HYJIEH NepeaTOYHON (PYHKIINU.

20. IpencraBnenue auHamuueckux POCY B (opme ypaBHEHUH Ui MEPEMEHHBIX COCTOS-HUS.
Haiitn ypaBHEHHs COCTOSIHHS M NPEICTaBUTh CTPYKTYpy cuctemsl Uit OY BTOpO-ro mopsiika IpH
HAJIMYUU HYJeH Tiepe1aTouHoON (GyHKINH.

Bropasi KOHTpPOJILHAS TOYKA

21. OOBSACHUTH XapakTep BIHMSHHS MOpPsAKA acTaTHU3Ma CIesIield CUCTeMbl Ha JTUHAMHYECKYIO
omuOKy OTpabOTKH TPeOYEeMOTo CUTHAIA HAa BXOJIE 3aMKHYTON CHCTEMBI.

22. O6bsscauth Ha3HaueHue u Gyakuu [TN]] perynstopa B KOHTYpe yNpaBieHHs U IPUHIIUII €T
YCTPOICTBA.

23. MB3noXuTh TOCTAHOBKY 3aJa4d CHUHTE3a ONTHMAIbHOW CUCTeMbl ympaBieHus. Kpurtepun
kadyectBa POCY: nokaibHOE M TEPMUHAIIBHOE yIIpaBiieHUE. Teopema pa3iesieHusl.

24. V310XUTh MOCTAHOBKY 3a/1a4d ONTHUMAJIbHON (MIBTpALUU IJIi CHHTE3a PaAHMOTEXHHUYECKUX
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CHEASAUIUX U3MEPUTENIEH.

25. CtpyKTypa ONTUMAaJIbHOTO JIMHEHHOTO punbTpa. Punetp Kanmana.

26. Ilopsgok pelieHHs 3afa4ydl CHUHTE3a CIEOSIIEro M3MEPUTENsl MapaMeTpa paJuOCHTHAIa B
CUCTEMaX JUCKPUMHUHATOPHOTO TUIIA.

27. OyHKUUOHANbHAS U CTPYKTypHas cxema (OpMHpOBAHHS paaUoiyda B CHCTEME
paavoTeNIeHaBEICHUS.

28. OyHKUIMOHANIbHAS U CTPYKTYpHAs cXeMa MPUEMHOM YacTH paJuOIMHUN HABEJACHUS B JTyYe.

29. VIcTOYHMKM NOrPEUIHOCTEN B CUCTEMAX YIIPaBJICHHUs, UCIIOJIb3YIOIINX PAIUOTEICHABEACHHUE.

30. Uznoxure kiaccu(pUKALKIO CHUCTEM CAMOHABEICHHS IO MPU3HAKY MECTa PaCHOJIOKEHUs
HCTOYHUKA JIEKTPOMArHUTHOTO HU3JIy4EHUSI.

31. M3noxwure kiaccupuKalnio CUCTEM CAMOHABEACHHUS 0 MPU3HAKY KHHEMAaTHYECKOI0 METOo/a
HaBEJICHUS.

32. Onpenenurte NOHATUE TEKYILETO TpoMaxa.

33. Ilepeuucnure OCHOBHBIE METOJbl HABEIACHUS, NPUMEHSAEMbIE JI1 MAJIONOJABUKHBIX U
OBICTPOABIKYIIMXCS LENEH.

34. YrioBble TUCKpUMUHATOPBI TOJIOBOK CaMOHaBeIeHUs. VICTOUHMKN OTPEIHOCTEN yr-IOMEPOB
B CUCTEMaxX CaMOHAaBEJICHUSI.

35. Tunsl yriioMepHBIX KaHATIOB TOJIOBOK CAMOHABEICHHUS. YTIOMEP CO CIEISIIAM THPOIPUBOIOM.

36. Tunbsl yraoMepHBIX KaHAJIOB TOJOBOK CAMOHABEACHUS. YTJIOMEpP CO CIeAsIIei aHTEeH-HOW U
JATYNKAMHU YTIIOBBIX CKOPOCTEH.

37. Knaccudukanus cucteM aBTOHOMHOTO PaJOyIPaBICHHUS.

38. Tunsl ¥ XapaKTEPUCTHKU U3MEPHUTEIICH mapaMeTpoB cOOCTBEHHOTO IBHKEeHUS Y O.

39. OG6nactu mnpuMeHEHHs, JOCTOMHCTBA M HEIOCTAaTKU pPaJUOCUCTEM C aBTOHOMHBIM
YIpPaBIECHUEM.

40. Drtansl mpouecca npoexktupoBaHus PIOCY. Poiap MeTO0B MaTreMaTuueckoro CHHTE3a M
MaTEMaTHYECKOI0 MOJIETUPOBAHUS CUCTEM IIPU MPOEKTUPOBAHUH.

14.1.6. Tembl 1a00paTOPHBIX PadOT
HccnenoBanue MpoieccoB B CHCTEMax YIPaBICHUS .
CuHTe3 U ucciieJOBaHUE ONTUMAJIbHOM CHCTEMBI YIPaBICHUS PAKETON B pexXUMe CaMOHaBEICHUS
YrrnomepHas ciensiias cicTeMa ¢ KOHMYEeCKUM CKaHWPOBAHHUEM JHarpaMMbl HApaBIEeHHOCTH.

14.2. Tpeﬁona}ma K OCHOYHBIM MaTepHuajJgaM IJisl JUIl ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI10B
I[J'IS[ Jan ¢ OrpaHUYC€HHBIMHM BO3MOXHOCTAMHU 3O0POBbA W HWHBAJIMAOB TPCAYCMOTPCHBI
AOMOJHUTEIIBHBIC OIICHOYHBIC MATCpHUAJIbl, IICPCUYCHDb KOTOPBIX YKAa3aH B Ta6J'II/ILIe 14.
Ta6Jmua 14 — I[OHOJ'IHI/ITCJ'[BHBIG MaTepurajibl OCHUBAHUA JIA JIUI[ C OTPpaHUYCHHBIMU BO3MOXKHOCTAMU
3A0POBb U NHBAJINJIOB

Kareropun Buipl 1OMOTHUTENBHBIX OLEHOYHBIX @DOopMBI KOHTPOJISI U OLICHKU
o0yyaromuxcs MaTepHaloB pe3yJIbTaTOB 00yUYEHUS

TecTbl, NMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTpPOJIbHBIE PaOOTHI

C HapyleHusIMu
ciyxa

[IpeuMy1ieCTBEHHO MUCbMEHHAs
IIPOBEpPKaA

C napymenusmu | CobeceioBaHue 1o BOIIpocaM K 3aueTy, | IIpeumyriecTBeHHO ycTHast MpoBepKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYaJIbHO)
C HapymeHusIMHI Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpPOJIbHBIE pa0OThI, MMCbMEHHBIE | [IpeumyiecTBEeHHO TUCTAHIIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIIPOCHI K METOIaMU

amnmapara 3auery

C orpannueHussMu 1o | TecTbl, MICEMEHHBIE CAMOCTOSITENIbHbBIE [IpenmyiiecTBEHHO IpOBEPKA
o01iemMe IMINHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJIaMHU UCXOMS U3 COCTOSHUS
MIOKa3aHUsIM KOHTPOJIbHBIE pabOTHI, YCTHBIE OTBETHI | 00YYaroIIerocsi Ha MOMEHT NMPOBEPKHU

14.3. MeToandyecKkue PEKOMEHIAIUHU 110 OLCHOYHBIM MaTepHaJdaM I1Jid JUI ¢ OrPAHUYCHHBIMUA
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BO3MOKHOCTSIMH 30POBbsI H HHBAJIH/I0B

Jis nun ¢ OrpaHMYEeHHBIMH BO3MOKHOCTSIMHU 3[I0POBbSI M HHBAJIUAOB IpEIyCMaTpUBACTCS
noctymnHas popma MpeaoCTaBICHUS 3aJaHN OLICHOYHBIX CPEJICTB, @ UMEHHO:

- B [I€YaTHOM (opme;

- B II€4aTHOHN (popMe ¢ YBEINUEHHBIM MIPHUPTOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHS aCCHCTEHTOM 33/1aHUS BCIYX;

- Ipe0CTaBIICHUE 3aJaHHs C HCIIOJIb30BAaHHEM CYPI0TIepEBOIA.

JIlunam ¢ OrpaHMYEHHBIMH BO3MOJYKHOCTSIMH 370POBbS W WHBAJIHIAM YBEIMYMBACTCS BpeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOMPOCHL. [l Takux oOy4arommuxcs IperycMaTpuBaeTCs
noctynHas opma MpeaoCcCTaBICHUS OTBETOB Ha 33aJaHus, 8 IMEHHO:

- NICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA;

- IpEeCTaBICHNUE OTBETOB YCTHO.

[Ipouenypa oOLEHMBaHHS pE3yIbTATOB OOYYEHHUS JIMI[ C OrPAaHUYCHHBIMH BO3MOXXHOCTSMH
3I0POBbSI ¥ MHBAJIHJIOB 10 JAWCIUILUIMHE MPEIyCMaTPUBAET NpeAocTaBieHHe mH(popMamyuu B (opmax,
alalITUPOBAHHBIX K OTPAaHHYCHUSM HX 3[JOPOBBS U BOCIPUATUS HH(OPMALIUH:

JL1s1 ML ¢ HAPYLIEeHUSIMH 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIEYaTHOH (OpMe yBETMUECHHBIM MIPU(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOM opme.

JI1s1 IM1 ¢ HAPYLIEHUSIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA,;

- B IIEYAaTHOH (opme.

[Ipy HEOOXOMUMOCTH ISt JIUI] C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI M HMHBAJIH]IOB
Ipolelypa OLICHUBAHUS PE3yJIbTaTOB 00YyUEHHS MOKET ITPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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