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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
COCTOMT B HM3yYEHUM MPHUHIMIIOB MOCTPOCHUs, (DYHKIMOHHPOBAHUS U OCHOB MPOSKTUPOBAHHUS
CUCTEM PAIUOYTIPABJICHHS TIOJIBHIKHBIMUA OObEKTaMH M BXOJISAIIUX B X COCTaB PAJMOCPEICTB.

1.2. 3agauy JUCHUIIIMHBI

— (opMupoBaHue 3HaHWI, YMEHUH W HABBIKOB, IO3BOJISIONIMX CAMOCTOSTEIBLHO MPHUMEHSTh
MOJIOKEHUST TEOPUU aBTOMATUYECKOTO YIPAaBICHUS K PAIUOCHCTEM YIPABICHUS IOJBM)KHBIMU
00BEKTaMU;

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

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

- OCHOBHBIMU 3ala4aMi JUCHUILIMHBI SABJIAIOTCA: U3YYCHHUC CTPYKTYPHBIX CXCM PaJHOCHUCTEM
YIIPaBJICHUS U OCOOEHHOCTEH B3aMMOJAEHCTBHUS, BXOAALIMX B HUX IOJCHCTEM, IPH TUIOBBIX CIIOCO0AX
YHOpaBJICHUA U METOJAaX HABCACHHA, U3YUCHUC (1)I/I3I/II-IGCKI/IX MMPpOLECCCOB B TUIIOBLIX CUCTEMAX HABCACHUA
U BIMSHHE TEXHHYECKUX IapaMETPOB IIOACUCTEM Ha MOKa3aTeNsiMH 3(PQPEKTHBHOCTH KOMILUIEKCA
paIHoyIpaBICHHS;

- HU3YUYCHUC OCHOB CTATUCTHYCCKOI'0 CUHTC3a ONITUMAJIBHBIX CUCTCM YIIPABJICHUA.

2. Mecto aucnuniannsl B crpykrype OIIOII

Hucturnnuna «OCHOBBI TEOPUH PAIUOCUCTEM U KomiuiekcoB yrpasieHus» (b1.B.OJ1.10)
OTHOCHUTCS K 070Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTBYOMUMI JUCIUATLTMHAMHE, (DOPMHUPYIOIIUMU HAYaJIbHBIC 3HAHUS, SBISOTCA: HayduHo-
uccienoBarensckas pabora cryaeHta, OCHOBBI KOMIBIOTEPHOI'O MPOEKTUPOBAHUS M MOJCIUPOBAHUS
PaINOdIEKTPOHHBIX CpeACTB, OCHOBBI TEOPHUHM PAIUOIOKAIMOHHBIX CHUCTEM M KOMILIEKCOB, OCHOBBI
TEOpUHU PaIMOHABUTAIIMOHHBIX CUCTEM M KOMILJIEKCOB, PamnoaBromaTtika, Ousuka.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIIUHBI

[Tponecc n3yyeHHs QUCUUIUIMHBI HAlIpaBjeH Ha (OPMUPOBAaHHE CIIEIYIOUINX KOMITETEHIIUMI:

— TIK-1 crnocoOGHOCTBIO OCYIIECTBISATH AHAIN3 COCTOSIHUS HAyYHO-TEXHHUYECKOW IMpoOieMBbl,
ONPEIEIATh LUEIU U BBIIIOIHATH IOCTAHOBKY 3aJa4 IPOCKTUPOBAHUS;

B pe3ynbraTe n3ydyeHus IUCHUILTUHBI 00Y4atoLUIHics JOKEeH:

— 3HaTh OOLIMe NPUHIMIBI MOCTPOCHHUS THUIIOBBIX CHCTEM paJAUOYIPABICHHS, CIIOCOObI
YIpaBIEHUS U METOJbl HABEJIEHUS; CTPYKTYPHBIN COCTaB CUCTEM PAaJUOYIPABICHUS U UX OCOOEHHOCTH
IIPU PA3JIMYHBIX METOAAX HABEIEHHUs, MCTOYHMKHA IOTPELIHOCTEM HABEIEHHs B THUIIOBBIX CHCTEMAax
paauoyIpaBiIeHUs], KpUTEPUU U TToKa3aTesnn 3 (HEKTUBHOCTH 3TUX CUCTEM

— yMmerb coOuparb, oOpaOaTeiBaTh, aHAIU3UPOBATH M CUCTEMAaTU3UPOBATh HAY4YHO-
TEXHUYECKYl0 HMH(popMamuioo ¢ yd4eroM TpeOOBaHMH K TaKTHUKO-TEXHHYECKUM  I0Ka3aTessiM
PaZMOAIIEKTPOHHBIX CUCTEM U KOMIUIEKCOB YIPaBJICHUS MOJBHKHBIMU OOBEKTAMU; BBIMOIHATH aHAINU3
COCTOSIHUSI HAyYHO-TEXHUUYECKON MPOOJIEMBI C HCIIOIB30BAaHUEM CIEIHATIBLHON JIUTEPATYPHI , ONPEAETATH
LIEJIM ¥ BBINIOJHATH MOCTAHOBKY 33/1a4 NMPOESKTHUPOBAHUS; aHAJIU3UPOBATh TPEOOBAHNUS, IPEABIBIIIEMbIE K
anmnaparype paavOdJICKTPOHHBIX CUCTEM UM KOMIUIEKCOB YIIPABICHMUS IIPU PELICHUU pa3IMYHBIX
MIPAKTHUYECKUX 3a/1a4;

—  BJaJeTh TEPMUHOJIOTHEHN B 00JACTH PaHO3TIEKTPOHHBIX CUCTEM U KOMILJIEKCOB YIPABJICHHUS ;
HAaBBIKAMH IIPOCKTUPOBAHUS COBPEMEHHBIX PAJUODIEKTPOHHBIX CUCTEM U KOMIIJIEKCOB YIIPABIEHUS U UX
MTOICUCTEM;

4. O0beM AUCHHMILVINHBI U BUJbI y4eOHOH padoThl
OOmast TpyIOEMKOCTh TUCHUIIINHBI cocTaBisieT 4.0 3a4eTHBIX €IWHUIIBI W TIPEACTABJICHA B
tabauue 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh AUCIUILUTMHBI

Bunbr yueOHOM eaTenbHOCTH Bcero gacos Cemectpsbl

CornacosaHa Ha noptane N2 47099 3



10 cemectp

AynuTopHbIe 3aHATHSI (BCETO) 66 66
Jlexuuu 34 34
[TpakTrueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocrositenpHas pabora (Bcero) 42 42
OdopmiteHre 0TYETOB TI0 JTAOOPATOPHBIM paboTam 4 4
[TpopaboTka JEKIIMOHHOTO MaTepHuasa 18 18
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM, CEMUHApPaM 20 20
Bcero (6e3 sx3amena) 108 108
IToxaroroBka u craya 3K3aMeHa 36 36
OO6miast TpyA0€MKOCTb, 4 144 144
3auerHble EMUHUIEL 4.0 4.0
5. Conep:xkanue qTUCHUILIUHBI
5.1. Pa3nesnsl JUCHUIIMHBI H BUALI 3aHATHHA
Pazensr qTUCHMIUTMHBI ¥ BUBI 3aHATUN TPUBEICHBI B TabmuIe S.1.
Tabmuua 5.1 — Pa3zgesnsl AUCHUILIMHEEL U BUIBI 3aHATAN
Bcero
[Ipak. | Jla6. | Cam. qacoB | Dopmupyemsbie
HazBanus pa3nenoB AUCHUILIIMHBI Jlek., u
3aH., 4 | pab., u | pad., 4 (6e3 KOMITCTCHITH
HK3aMEHa)
10 cemectp
1 Benenue. OO1ME CBEIEHNS O 3 2 0 6 11 [1IK-1
OECTMIIOTHBIX YIPABISEMBIX O0BHEKTaX.
Pannocucrems! ynpasineHus
aTMoc(hepHBIMH JIeTaTeTbHBIMU
anmapaTamu.
2 YupaBnseMblii 00bEKT, KaK 3B€HO 3 4 6 7 20 IK-1
CUCTEMBI aBTOMAaTUYECKOTO
perymupoBanud. Kontyp crensdiiero
yIpaBIEHUS U €TO OCHOBHbBIE 3BEHBS.
3 O0mme cBeneHnsa 0 METOMAX CHHTE3A 8 4 0 9 21 [IK-1
U aHallM3a CUCTEM PaJHOYIpaBICHUS B
MIPOCTPAHCTBE COCTOSTHUS
4 Cuctembl paIMOTEXHUYECKOTO U 4 2 6 4 16 [K-1
TEIIOBOTO CAMOHABECHHS
5 Cucrema HaBeJIeHUs 110 PAIUO30HE 4 0 4 4 12 IK-1
(pamuoTeieHaBEICHHE).
6 CucteMbl KOMaHIHOTO CIEISALIETO 4 2 0 4 10 IK-1
yIIpaBIICHUS.
7 CucteMbl aBTOHOMHOTO 4 2 0 4 10 IK-1
paJinoyIpaBIICHHUS.
8 PagnoynpaBieHre KOCMUYECKUMU 2 0 0 2 4 I1K-1
anmnaparamu.
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9 [IpoekTupoBaHue PaUOCPEICTB 2 0 0 2 4 [K-1
CHCTEM YIIPABIICHMSL.
Htoro 3a cemecTp 34 16 16 42 108
Htoro 34 16 16 42 108
5.2. Conep:xanue pa3ie0B IMCUMILIAHBI (110 JIEKIUSIM)
Copneprxanue pa3ienaoB AMCUUILINH (110 JEKIHSIM) IPUBEAEHO B Tabuie 5.2.
Tabnuua 5.2 — Coneprkanue pa3/iejoB JUCHUILIUH (10 JICKIUSM)
Hassams pasnenos Conepsxanue paznenoB AUCHUIUIMHGBL (o | Tpynoemkocts, | Dopmupyemblie
JEKIHUSM) q KOMIIETEHINH
10 cemectp
1 Beenenue. Obmue 3anmaun kypca. Mcropudeckuii 0630p 3 [TK-1
CBEJCHMUS O pa3BUTHS CPEJICTB YIIPABICHUS
OeCIUIOTHBIX OECHMWIOTHBIMHU JIETATEJIbHBIMU alapaTaMH.
yIpaBIIsieMbIX Bxuag pycckux u 3apyOeKHBIX YUCHBIX B
00BEKTaX. pa3BUTHE TEOPUU U TEXHUKH
Pannocucremsl panuoynpasienus. Kimaccudukarms
yIpaBJIeHUS 00beKTOB yrnpasieHHs.Criocoobl
aTMOC(epHBIMU yIpaBJIeHUS aTMOC(HEPHBIMI OOBEKTaAMH.
JeTaTesIbHbIMU ABToHOMHOE ynpaBieHue. CaMoHaBeIeHHeE.
anmnaparam. KomanaHoe ympasnenue.
Paguotenenasenenue. KomGuHupoBanHoe
ynpasieHue. KpaTkas xapakrepucTuka
crnoco6oB ynpasieHus. O0beKThI
ynpasienus (OY) u MeToAbl UX HaBEACHUSI.
JIByxTOU€UHbIe METO/Ibl HaBeleHus. MeToa
MIPOINOPLIMOHAIBHOTO COIMIKEHUS, METO]
HaBe/IEHUS 110 KPUBOIl MOrOHU, METO]T
MPSIMOTO HAaBEJEHUS, METO/1 MapajlIeIbHOTO
commxenusi. TpexTOUEUHbBIN METO
HaBEJICHUS: METOJ] COBMEIICHHUS.
Hroro
2 YmpasinsieMblit CrniocoObl co3jaHusl YIPaBIISIOMUX CUIT IPU [K-1
00BEKT, KaK 3BEHO pa3IUYHBIX a’poIMHAMHYecKuX cxemax OY.
CUCTEMBI W3mepurenbHas, KOMaHIHAS U
ABTOMAaTUYECKOTO WCIIOJIHUTENIbHASL CUCTEMBI KOOPJMHAT.
pEeryJarpoBaHuUs. KonTyp crensiuero ynpasieHHs U €ro
KonTtyp cneasiero OCHOBHBIE 3BEHbSI. YIIpaBJI€HUE
yIIpaBJIEHUS U €r0o IIPOCTPAHCTBEHHBIM JIBHkeHUEM OY.
OCHOBHBIE 3BEHbSI. [lepenatounas ¢pyuxus OY.ABTONUIOT
(AIT) u 3BeHO «AIT-OY». O6mas
(yHKIIMOHATIBHAS CXEeMa PaTIUO03IEKTPOHHOM
cucremsl ynpasnenus (POCY).
Hroro
3 O6ume cBenenust 0 | MaTemaTuueckue MOJAETH MPOLIECCOB U [K-1

METOJIaX CUHTE3a U
aHaJIN3a CUCTEM
pasnoyIpaBiIeHUs B
IIPOCTPAHCTBE
COCTOSIHUS

00BEKTOB B IPOCTPAH-CTBE COCTOSTHUMA
3aMKHYTOM CHCTEMBI YIIPABJICHHUS.
[TocTanoBKa 3a1a4n CUHTE3a ONITHMATBHOM
CUCTEMbI pauOYIPABICHUS B IPOCTPAHCTBE
coctosiHuil. Kputepuun u nokasarenu

3¢ (HEeKTHB-HOCTH — UHTETPATBHBIHA
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KBaJIpATHYHBIN (QYHKIIMOHAII KaYeCcTBa
JletoBa-Kanmana; nokanpHBIA QyHKITHOHAI
KauecTBa. HEOOXO-TUMBIC YCIIOBUS CHHTE3a
POCY: Habmro1aeMoCTh U yIpaBiisie-MOCTh
TuHaMUAYecKuX cucteM.CTpyKTypa
QJIFOpUTMAa ONITUMAJIBHOTO YIIPaBJICHUS B
JIMHEHHOM rayCCOBCKOM 3aJ1a4ye
ONTHUMHU3ALMHU C KBaJIPATUYHBIM KPUTEPHEM
kadecTtBa. OCOOEHHOCTH CUHTE3a
HectranmoHapHbix POCY. CoBMecTHas
buIbTpaIus ¥ mapameTpudecKas
unentudukanys. O0001IeHHAs CTPYKTypHAS
cxema ontumaiibHoi POCY. TounocTs
POCY. Knaccudukanms ommook
YIPABJICHUS U MOKA3aTEITU TOUHOCTH.
[IpuuuHbI OsSBIEHUS OMIMOOK yIIpaBICHUS
u nipomaxoB.[loTeHmanbHas TOYHOCTh
ontuMasibHOM POCY. Meroauka pacyera
JTMHAMUYECKHUX U (DIYKTYyallMOHHBIX OITHOOK
cucteM ynpasneHus. [IpoextupoBanue
POCY ¢ ucnonp3oBaHrEeM UMHUTAITHOHHBIX
Mozener Ha OBM.

Hroro

4 CucreMsbl
PaTuOTEXHUUECKOTO U
TEII0BOr0
caMOHAaBeJIeHUs

Bunsl cucteM. CTpyKTypHBIE CXEMBI
TOJIOBOK CAMOHABEJICHUS: aKTUBHEIE,
M0JIyaKTUBHBIE, MTacCUBHBIE. CXEMBI
YTJIOMEPHBIX TOJIOBOK CAMOHABEICHUS.
Mopaenu KOHTYpOB caMOHaBeieHus. Mozaenu
paaroCpPENCTB U MOMEX B KOHTYpax
caMOHaBeJeHUs. AHAJIUTUYECKHUE METOIbI
HCCIIEIOBAHUSI KOHTYPOB CAMOHABEICHMUSI.
MogenupoBaHie KOHTypa CAaMOHABEICHUS.
TakTHKO-TEXHUYECKHE TTOKa3aTeIIn
PaarO3IEKTPOHHBIX CUCTEM
CaMOHABEJEHUS: JAIbHOCTh, pa3pelaronas
CIOCOOHOCTH IO KOOPANHATAM, TOYHOCTb.

Hroro

[1K-1

5 Cucrtema HaBeieHUS
TI0 PaJin030HE
(panuoTeseHaBeICHUE).

[IpuHUMIIBI TOCTPOEHUS CUCTEM
paguoteneHaBenenus. CucteMa HaBeCHUS
1o paauonyyuy. Panuonunus ynpasieHus B
pamuonyde. CTpyKTypHasi cXxema KOHTypa
panuotenenasenenus. [lepenaTounsie
(YHKITUM OCHOBHBIX 3BEHBEB KOHTYpa
pamuoteneHaBeneHus. MIcTouHUKM ommOoK
pu paauoTeneHaBegeHuu. OneHka
TOYHOCTH CHUCTEM PaJNOTEICHABEICHHUS.
JlanbHOCTh paguoTelIeHaBeICHHUSI.

Hroro

[K-1

6 CucreMsl
KOMAaHTHOT'O
CIIEIALLETO

PanuocpenctBa cucreM KOMaHIHOTO
cnepsuiero ynpasieHus. KoopauHarsl
CHUCTEM KOMaHJIHOTO yIPaBJICHUS NPU

[K-1
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yIpaBJICHUS. HaBEJICHUH METOJIOM COBMEIICHUS U
MapajuieIbHOTO COMKCHUS.
OYHKIMOHAIBHBIE U CTPYKTYpPHBIE

cxembl. KomaH1Has paiuoNIUHUS.
Komananast paaroianHust Kak 3B€HO
CUCTEMBI CIIEJISIIIETO

paauoynpasiaeHus. OyHKINOHAIBHBIE CXEMBbI
Y OLICHKAa TOYHOCTH KOMAaHJIHBIX CHCTEM.
OmuOKM pU KOMaHHOM YIIPABICHUH.
JlanpHOCTH ACHCTBUSL.

Hroro
7 CucTteMbl Knaccudukamnus cuctem aBTOHOMHOTO 4 [1K-1
aBTOHOMHOTO ynpasiieHus. i3mepuTenbHble yCTPOMCTBA
paaroyIpaBICHUSI. CHUCTEM aBTOHOMHOTO PaJIMOyIPaBIICHUS:

PaIuOBBICOTOMEDPHI U PAJAUOATEHOMEDHI;
JIOTIIIEPOBCKUIA U KOPPEIALIMOHHBIN
nu3MepuTenu ckopoctu. O630pHbIE OOPTOBBIE
PJIC. [TaccuBHBIC aBTOHOMHBIE
paguocuctembl. CHCTEMBbI aBTOHOMHOTO
paaroyIpaBJIeHHsI C PaCIO3HABAHUEM
00pa3zoB. [lo1yaBTOHOMHBIE CUCTEMBI
paaroyIpaBIeHHs] C UCIOIB30BAHUEM
CIyTHUKOBBIX PaIMOHABUTAIIMOHHBIX

CHCTEM.
Hroro

8 Pannoynpasienue KomaHiHO-u3MepuTeabHbIe KOMIUIEKCHI 2 TIK-1

KOCMHYCCKNUMU KOCMHNYCCKHUX paI[I/IOCI/ICTCM ynpaBJ'IeHI/ISI.

arnraparamu. Knaccudukanus u ocobeHHOCTH

paguoymnpasieHusi KA. ®ynkiuonanbHas u
CTPYKTYpHasi CX€Ma CUCTEMBI YIIPaBICHUS
KA .Kparkast xapakTepucTiKa U CpaBHEHUE
crioco6oB ympasnenus. boprosoii u
HAa3€MHBI CETMEHT KOMILUIEKCOB
panuoynpasienus KA. OcoGeHHocTH
HCIIOJIb30BAaHUS PAIUOTEXHUUECKUX CUCTEM
B Ha3¢MHBIX KOMILIEKCaX KOHTPOJIA
TPaeKTOPUM U ynpasieHus AsrxeHneM KA.

Hroro
9 IIpoexTupoBaHue Pagnocucremsl ynpaBiaeHus U ux 2 TIK-1
PaguoOCPEACTB CUCTEM | MPpOEKTUpOoBaHUE. OCHOBHBIE ATAITbI
yIpaBJICHHUS. MIPOEKTUPOBAHUS U UX COJEPKAHUE.

[TIpoekTupoBaHue paluOCUCTEM yIIPABICHUS
C MCITOJIb30BaHUEM UMHMTAIIMOHHBIX
MOJIEIEMN.

Hroro 2

Hroro 3a cemectp 34

5.3. Pa3nesibl AMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00ecneYnBAOMMMU (MPeIbI1yMM)
U o0ecneynBaeMbIMHU (MOCIEAYHOIMMHU) AUCUUIITIMHAMMA
Paziensl IUCHUTUTMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C 00ECTICUMBAIONIUMHE (TIPEABIIYIITIME) H
obecrieunBaeMbIMHU (ITOCIIEIYIONMMHA ) JUCITUTIIMHAMY TIPEICTaBJICHBI B Tabmwuie 5.3.
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Tabnuma 5.3 — Pa3nensbl TUCIMUIUIMHBI M MEXIUCIMIUIMHAPHBIE CBS3H

Ne pazaenoB naHHO#M AMCHMIUIAHBL, 111 KOTOPBIX HEOOXO0IMMO
HauMeHOBaHMe TUCIUILIMH U3y4eHHEe 00eCTIeUNBAIOIINX U 00SCTICUNBAEMBIX JUCIIUTLINH
1 2 3 4 5 6 7 8 9
[IpeamiecTByrOMME TUCHUTLITAHBI
1 Hayuno-uccnemoBaTelbcKas
¥ a + + + + +
pabora cTyneHta
2 OCHOBBI KOMIIBIOTEPHOTO
MPOCKTUPOBAHUS U +
MOJIEITUPOBAHUS
PaANO3JIEKTPOHHBIX CPE/ICTB
3 OCHOBBI TEOpUH
PaANOIOKALIMOHHBIX CUCTEM U + + + + +
KOMILIEKCOB
4 OcHOBBI TEOpUU
pagroHaBUTAIlMOHHBIX CUCTEM + +
1 KOMILIEKCOB
5 PajmmoaBTOoOMaTnKa + + + + +
6 dusnka + +

5.4. CooTBeTCcTBHE KOMIIETeHIMIH, GOPMUPYEMBbIX NPU U3YyYEHHH THCHMIJIMHBI, U BU/I0B 3aHATHI
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX IPU H3YYEHUM IUCHMIUIMHBL, U BUAOB 3aHATHH
IIpe/icTaBIeHO B Tabauue 5.4.
Tabmuua 5.4 — CooTBercTBUE KOMHIETEHLUH, (HOPMUPYEMBbIX HPU H3YyYEHUM JUCLUIUIMHBL, U BHJIOB

3aHATHI
Bungnl zanstuit
Komnerenuuu DopMBbI KOHTPOJISI
Jlex. IIpak. 3aH. JIaG. pao. Cawm. pa0.
IK-1 + + + + Jlomarnee 3amanue,
Ox3ameH, KoHcniekt
camMonoAroToBku, OTYET 110
nabopaTopHoii pabote,
Omnpoc Ha 3aHsaTHsX, Tect
6. UnTepakTHBHBIC MeTOABI U (hpOPMBI OPraHu3an Uy 00y4YeHus!
He npeaycmorpeno PYIL.

7. JlabopaTopHbie padoThl

HaunmenoBanue nabopaTopHbIX paboT npuBeeHo B Tabmnuue 7.1.
Tabnuma 7.1 — HauMmeHnoBaHue 1a00paToOpHbIX paboT

Hassanwus paznenos

HaunmenoBanme nmabopatopHbix paboT

Tpynoemkocts, | Dopmupyemslie

9 KOMIICTCHIIN

10 cemectp

2 YmpasinsieMblil
00BEKT, KaK 3BEHO

HccenenoBanue nmpoueccoB B CUCTEMAX
YIPaBJICHUS .

6 [1K-1

CUCTEMBEI
aBTOMATHYECKOTO
pEeryJIMpOBaHus.
Kontyp cnensiero
YIPaBJIEHUS U €r0
OCHOBHEIC 3BCHBSI.

Hroro
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4 Cucrembl CuHTe3 U UCClIeI0BaHUE ONTUMATILHOMN 6 IK-1
PaZIMOTEXHUYECKOTO U | CUCTEMBI YIIPABJICHUS PAKETOH B peKUMeE
TEIJIOBOTO caMOHaBeJICHUS
CaMOHaBeJIeHUs
A Hroro
5 Cucrtema HaBeJieHUs | YTJIOMEpHas clesiias CucTeMa ¢ 4 IK-1
0 Pajii030HE KOHUYECKUM CKaHUPOBAHUEM JIHarpPaMMbl
(pamuoTelieHaBeICHHE ). | HAIIPABJICHHOCTH.
Uroro 4
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMHHAPbI)
HanMeHnoBaHue MpaKTUYECKUX 3aHATUN (CEMUHAPOB) MpHUBEICHO B Tabuie 8. 1.
Tabnuna 8.1 — HauMmeHoBaHue NpaKTUYECKUX 3aHATHI (CEMUHAPOB)
HanmeHnoBaHue NpakTUYECKUX 3aHATHIA Tpynoemkocts, | Dopmupyemslie
Ha3zBanus pasgenon p Py ’ PMUPY
(cemuHapoB) q KOMIIETEHIIUU
10 cemectp
1 Beenenne. O6mme | CriocoObl yIIpaBICHHUS U METOJIbI HABEICHUSI. 2 IK-1
CBEICHHUS O Kunemaruyeckue 3BeHbs PaIi03IEKTPOHHBIX
OECITMIIOTHBIX CHUCTEM YIPABJICHHUS.
TIPABJISIEMbIX
YIp Utoro 2
o0BeKTax.
Pannocucrembl
YIPaBJICHUS
aTMOChEpPHBIMH
JeTaTeIbHBIMU
anmapaTamu.
2 YnpasiseMblil JInHaMHU4YeCcKHe XapaKTepUCTUKH 3BEHBEB B 4 I1K-1
00BEKT, KaK 3BEHO 3aMKHYTOM KOHTYPE PaJIuOIICKTPOHHON
CHUCTEMBI CUCTEMBI yIPaBJICHHUS.
ABTOMATHUYECKOT'
oro Uroro 4
pEryIupOBaHHUS.
KoHtyp cnepsmero
yIpaBIEHUS U €T0
OCHOBHBIE 3BEHbBS.
3 O6ume cenenust 0 | OCHOBBI CTATUCTUYECKOI TEOPUHN 4 I1K-1
METO/IaX CUHTE3a U ONTUMAIBHOTO YIIPaBJICHUS JUHAMUYECKUM
aHaJIM3a CUCTEM 00BEKTOM.
" BJICHHSI B
PazoyIpasIe Uroro 4
MIPOCTPAHCTBE
COCTOSIHHS
4 Cucrembl PannosnexkTpoHHBIE CUCTEMBI YIIPaBICHUS B 2 [K-1
PAIMOTEXHUYECKOTO U | PEKMME CAMOHABE/ICHHUS.
TEIJIOBOTO
Hroro 2
CaMOHaBEICHUS
6 CucreMsl PannosnexkTpoHHbIE CUCTEMBI YIIPaBJICHUS B 2 I1K-1
KOMaH]THOTO pEeXKUME CIENAIIETO YIPaBICHUSI.
CJESILETro
AT, Hroro 2
YIIpaBJICHHUS.
7 CucreMsl PannosnexTpoHHbIE CUCTEMBI YIIPaBJICHHUS B 2 I1K-1
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ABTOHOMHOTO peKruMe aBTOHOMHOTO YIIPaBJICHUSI.
pasuoyIpaBiICHHUS.

Hroro 2

Htoro 3a cemectp 16

9. CamocrosiTesibHast padoTa
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOPMUpPYEMbIe KOMIIETEHIIUU TPEACTABICHBI B
Tabimue 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENIbHON PadOThI, TPYI0EMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIHH

Bunabr
. Tpynoemkocts, | Dopmupyemslie
Hazpanus pasnenos CaMOCTOSITENIbHOI DopMbI KOHTPOJIS
q KOMIIETEHIINH
paboThI
10 cemectp
1 Beenenue. O6mue [ToaroroBka k 3 IK-1 Koncnekr
CBEICHHUS O MIPaKTUYECKUM CaMOIIOATOTOBKH,
OECITMIIOTHBIX 3aHSATHUSAM, CEMUHApaM Ompoc Ha
TIPABJISIEMbIX 3aHATUAX, TecT
Yip [IpopaboTka 3 ’ ’
oOBeKTax. DK3aMeH
JIEKIITMOHHOTO
Panuocucrembl
Martepuana
YIPaBJICHUS
aTMOChEpPHBIMH Hroro 6
JeTaTeIbHBIMU
anmnaparamu.
2 YupasisieMblid [ToaroroBka k 4 IK-1 Jomaiinee
00BEKT, Kak 3B€HO MPAKTUYECKUM 3ananue, Onpoc Ha
CHUCTEMBI 3aHSATHUSAM, CEMUHApaM 3aHATHAX, Tect,
ABTOMATUYECKOTO K3aMeH
[TpopaboTka 3 <
eryJIupPOBaHUSL.
II)< ymp JIEKITMOHHOTO
HTYp CIIEJSIIer
OHTYp CICIAIIETO MaTtepuana
YIPaBJICHUS U €T0
OCHOBHEBIE 3BEHbS. Hroro 7
3 O6mmue cBenenus o | Iloaroroska k 5 [1IK-1 Jlomamraee
METO/aX CUHTE3a U MPaKTUYECKUM 3ananue, Koncnekr
aHajn3a CUCTEM 3aHSATHUSAM, CEMUHApaM CaMOTIOJITOTOBKH,
aau aBJICHUS B mpoc Ha
Pazfoyrpasie [IpopaboTka 4 Onpoc T
i HCTB HATHUSAX T
POCTPaHCTBE JICKITHUOHHOT'O %a » 1eCT,
COCTOSIHHS K3aMEeH
Marepuaia
Hroro
4 CucrteMsbl [ToaroroBka k 2 IK-1 Jomaminee
PAAMOTEXHUYECKOTO U | TPAKTUYECKUM 3ananue, Onpoc Ha
TETIJIOBOTO 3aHATHUSM, CEMUHApaM 3aHATHAX, OTUET 10
aMOHaBeJIeHUs nabopatopHoit
CaMOHABCAC OdopmieHne oT4eTOB 2 Goparopro
pabore, Tecr,
10 J1JabopaToOpHBIM
DK3aMeH
paboram
Hroro
5 Cucrema HaBeneHus |Iloaroroska k 2 [1K-1 Omnpoc Ha
0 PaIn030He MPaKTHYECKUM 3aHATHAX, OTUET 10
(paauoTeNeHaBeIeHUE ). | 3aHATHSIM, CEMUHApaM nabopatopHoit
abore, Tect
Odopmienne oT4eTOB 2 p ’ ’
OK3aMeH
10 J1a00paTOPHBIM
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pabotam
Hroro
6 Cucrtemsl [Toaroroska k IK-1 Jomaiinee
KOMaHJHOTO MIPaKTUYECKUM 3ananue, Onpoc Ha
CJEISIIEro 3aHATHUSIM, CEMUHApaM 3aHATHSX, TecT,
TIpaBJICHUSL. DK3aMeH
yip [IpopaboTka 2
JIEKIITMOHHOTO
Marepuana
Utoro 4
7 CucTeMsl IToaroroBka x [1IK-1 Jlomaminee
ABTOHOMHOTO MPAKTUYECKUM 3ananue, Onpoc Ha
paauoyIpaBiICHHUS. 3aHSTHUSIM, CEMUHApaM 3aHATUSX, TecrT,
DK3aMeH
[TpopaboTka 2
JEKIUOHHOTO
Marepuaia
Hroro 4
8 Pannoynpasienue [IpopaboTka [1K-1 Omnpoc Ha
KOCMUYECKHUMH JIEKIITMOHHOTO 3aHATHAX, Tect,
anmnaparamu. MaTtepuana DK3aMeH
Hroro
9 IlpoexkTupoBanue [IpopaboTka [1K-1 Omnpoc Ha
PaauoCpPENICTB CUCTEM | JIEKITMOHHOTO 3aHATHAX, Tect,
yIpaBIeHUSI. MaTtepuana DK3aMeH
Hroro 2
Hroro 3a cemectp 42
IToaroroska u crada 36 DK3aMeH
JK3aMeHa
Htoro 78

10. Kypcosoii npoexT / KypcoBasi padora

He npexgycmorpeno PYIL.

11. PeiiTuHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4aI0IINXCs

11.1. BaanbHbIe OLEHKH Il 3JIEMEHTOB KOHTPOJIS

Tabnuma 11.1 — bayuibHbIe OLIEHKH IS 3JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHBIN
N MaxkcumanbHbIA MaxkcumanbHbIA
OneMeHTHl yueOHOH 6asu1 3a mepuoj Bcero 3a
6amn Ha 1-yto KT ¢ | 6ain 3a nepuon
NeSITeIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
10 cemectp
JlomamHee 3amanue 7 22
Koncnekr 6 18
CaMONOJITOTOBKHU
Ompoc Ha 3aHATHSIX 6 6 20
Otuet no nmabopaTopHOMH 5 10
pabote
11

CornacoeaHa Ha noptane N2 47099




HToro MmakcumyM 3a 19 24 27 70
HepHoa

OK3aMeH 30

Hapacratoum nrorom 19 43 70 100

11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6aIOB B OIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCcTaBieH B Tadymie 11.2.
Tabmuua 11.2 — IlepecueT 60aJIJIOB B OLIEHKHU 32 KOHTPOJIbHBIE TOYKH

bainel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

>90% oT MakcuMalbHOM cymMbl 6aiioB Ha aaty KT 5

Ot 70% 10 89% oT MakcuManbHOM cymMMbl 6ayutoB Ha gaty KT

4
Ot 60% 110 69% oT MakcuMalIbHOM cyMMBbI OayutoB Ha naty KT 3
2

< 60% ot MakcuMaibHOI cymMMbI OaiioB Ha naty KT

11.3. Ilepecuer cymMbl 02JUI0B B TPAAULUOHHYIO H MEKAYHAPOIHYIO OLIEHKY
[Tepecuer cymMBbl OaIOB B TPAJAUIIMOHHYIO U MEXKIYHAPOTHYIO OLIEHKY MPEJICTAaBICH B TaliHIe
11.3.
Tabnuma 11.3 — [lepecueT cymmBbl 6aJIJI0B B TPAAULIMOHHYIO U MEXTYHAPOAHYIO OLICHKY

HroroBas cymma 6auios,

Onenka (I'OC) YUYHUTBIBAET YCIEUIHO CITAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3aYTEHO) 90 -100 A (OTIMYHO)
85-89 B (ouens xopomio)
4 (xopo1o) (3a4TEHO) 75-84 C (xopomo)
70-74
D (ynoBneTBopUTENbHO)
3 (yI1OBIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpenctBeHHo)

2 (HeyIOBIETBOPUTEIBHO) (HE

Huxe 60 6anno F (neynosieTBopuTeInHO
334TEHO) WK JIoB (HEYIOBIETBOPHUTEILHO)

12. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneyeHne JUCIUIIMHBI

12.1. OcHoBHas IMTEpPaTypa

1. Pamuocucremsl ympaBieHus: yueOHUK Ui By3oB / B. A. Beiiuens [u ap.]; pen. B. A.
Beitnens. - M.: Ipoda, 2005. - 416 c.: . - (Beiciiee obpa3zoBanue. PaguoTeXxHU4ecKne CUCTEMBI). -
bubnworp. B xon1e ras. - ISBN 5-7107-6968-1 (maymuue B 6ubmotexe TYCVYP - 72 7k3.)

2. ABuWalMOHHBIE CUCTEMBI paguoymnpasieHus: B 3 1. / pen. A. W. Kanamenkos, pea. B. . Mep-
kynoB. T. 3: Cuctembl KOMaHAHOTO PaJUOYIpPaBIEHUS. ABTOHOMHBIE U KOMOMHHUPOBAHHbBIE CH-CTEMBI
HaBeneHus / B. . Mepkynos [u np.]. - M.: Paguorexnuka, 2004. - 317(3] c.: ni. - bub-muorp.: c. 313-
317. - ISBN 5-93108-037-6 (maymmuue B ondimotexe TYCVYP - 30 7k3.)

12.2. lonosiHUTEIbHASA JIUTEpPATYypa

1. AsmanuoHHble cucTeMsl paauoymnpasieHus: B 3 1. / pen. A. U. Kanamenkos, pea. B. 1. Mep-
KynoB. - M.: Paguorexnuka, 2003 - (ABHauMOHHBIE cHcTeMbl panuoyrnpasienus). T. 1: Ilpunuumnsl
MOCTPOEHHsSI CHCTEeM pajauoynpanieHus. OcHOBBI cuHTe3a M aHanuza / B. M. MepkynoB [u nap.]. - M.:
Pamnorexnuka, 2003. - 190[2] c.: mwin. - bubmumorp.: ¢. 187-190. - ISBN 5-93108-035-x (manmuue B
ouomorexke TYCVYP - 40 5k3.)

2. ABuWanMoOHHBIE CHCTEMBI pafuoymnpasieHus: B 3 1. / pen. A. 1. Kanamenkos, pea. B. . Mep-
KyiaoB. - M.: Pamuorexnuka, 2003 - (ABHallMOHHBIE CHCTeMBbI panuoymnpasienus). T. 2:
Pannosnextponnsie cuctemsl camoHnaBenenus / B. . Mepkynos [u ap.]. - M.: Pagunorex-nuka, 2003. -
389[3] c.: . - bubnuorp.: c. 385-389. - ISBN 5-93108-036-8 (namuuue B 6ubnunoreke TYCVYP - 30 7k3.)
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3. [IlepoB, Aumnekcanap HWBanoBuy. CraTUCTHYECKass TEOPHUS PATUOTEXHUYECKUX CHCTEM:
YueOnoe mocobue ans By3oB / A. U. Ilepos. - M.: Pagnorexnuka, 2003. - 398[2] c.: w1 - (YueOHOe
noco-6ue). - bubnuorp.: c. 398. - ISBN 5-93108-047-3 (namuune B oudauorexe TYCVYP - 21 5k3.)

12.3. YueOHO-MeTOAMYECKHE ITOCOOH ST

12.3.1. O6s13aTesibHBbIE Y4eOHO-METOAMYECKHE TT0COOUA

1. Papmocucremsl ympaBieHHs [DJIEKTPOHHBIH pecypc]: YdeOHO-MeToauuecKkoe mocodue 1o
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 ypaBHEHWH Ui TEPEMEHHBIX
COCTOSIHUS [ DNEKTPOHHBIN pecype]: YueOHO-MeTouYecKoe mocodre K MpakTUYeCKuM paboTam 1Mo TeMe
«MateMaTiu4eckre MOJIeNU JUHAMHYECKUX CUCTeM» IO Kypcy «PamuocucteMsl ynpasieHus» / TUCIIEHKO
B. WM. - 2011. 44 c. — Pexum pocryna: http://edu.tusur.ru/publications/2126 (mara oOparieHus:
28.11.2018).

3. Ilpuem m o00OpaboTka cuUTHAJIOB [DIEKTPOHHBIA pecypc]: Meroamueckoe MOCOOUe TI0
camoctosaTenbHoi padote crynentoB (CPC) / Illocrak A. C. - 2012. 19 ¢. — Pexum pocryna:
http://edu.tusur.ru/publications/1809 (mara obpamenus: 28.11.2018).

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

Y4eOHO-MeTOINYEeCKHE MaTepHaiIbl ISl CAMOCTOATEIBHON U ayTUTOPHON paboThl 00ydaroIInXCs
U3 YHUCIIA JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI M MHBAJIHMJIOB IPEIOCTABISIOTCA B (hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM X 3I0POBbBSI U BOCIIPHUATHS HHPOPMALIUH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHusI:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B II€4aTHON (popMe YBEITMUSHHBIM IIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B ()OpME IIIEKTPOHHOTO JOKYMEHTA;

- B IIeyaTHOH (Gopme.

JI1s1 IM1 ¢ HAPYLIEHUSIMH ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B [1e4aTHOM opme.

12.4. llpodeccuonasbHbIe Ha3bl JAHHBIX U HHPOPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

1. Tlpu u3ydyeHuH TUCIHUIUIMHBI PEKOMEHAYETCS UCTIOIB30BaTh 0a3bl JaHHBIX, HH(OPMAIMOHHO-
CIIPABOYHBIE 51 IMOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuanbHO-TeXHUYeCKoe o0ecneyeHue TUCUMILIMHBI U TpedyemMoe NporpaMMHoe
o0ecneyenue

13.1. O6mmue TpedGoBaHNs K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecIe4eHHuI0
JUCIHMILIAHBI

13.1.1. MaTepuaibHO-TeXHHMYECKOE U IPOrPaAaMMHOe o0ecriedeHue ISl JJeKIMOHHBIX 3aHATHI
Jnis mpoBeneHus 3aHATUH JIEKIIMOHHOTO THIIA, TPYIIIOBBIX M WHIWBUIYaJIbHBIX KOHCYIbTAIIHA,
TEKYIIETO KOHTPOJISI M TIPOMEKYTOUYHOM aTTECTAI[H UCIOJB3yeTCsl ydeOHas ayAUuTOPHUS C KOJHMYECTBOM
MOCaZ0YHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAApTHOH y4eOHOW MeOenblo.
Nwmerorcss AeMOHCTpallMOHHOE OOOpylOBaHUME M yuyeOHO-HAarjsgHble MOcoOus, oOecreynBaronye
TEMaTUYEeCKHE WITIOCTPAIMU 0 JIEKIIMOHHBIM pa3jieiaM AUCHUIUINHBL

13.1.2. MaTepua/ibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecriedeHue sl MPAKTHYECKUX 3aHATHI
VYyeOHnas 1abopaTopusi HHGOPMALMOHHBIX TEXHOJIOTHI
yueOHasi ayAuTOpus AJsl MPOBENEHUS 3aHATHH MPAKTHUYECKOTO THUMA, yuyeOHas ayTuTopus IS
MIPOBEJICHUS 3aHSATUH JIAOOPATOPHOTO THUIIA, IOMENICHUE JJIsI KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJTHEHUS
KYPCOBBIX paboT)
634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuia, 1. 47, 423 aya.
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Onucanue uMeroIerocs 000pyI0BaHus:

- locka marautHO-MapkepHas 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;

- KommutekT cnenuann3upoBaHHO#N ydeOHOM Mebenu;

- Pabouee mecto npenopasarens.

[IporpammHoe obecrieueHue:

— PTC Mathcad13, 14

Jlaboparopus rpymnmnoBoro npoekTHoro oOyuenus / JlaGopaTopusi paaHO’NEKTPOHHBIX CPEICTB
3alIUTHI TEJTEKOMMYHHKAIIHOHHBIX CUCTEM

yueOHasi ayAuTOpUs AJS MPOBENEHUS 3aHATHH MPaKTHUUECKOTO TUIMA, yuyeOHas ayauTopus Ui
MIPOBE/ICHUS 3aHATHUH JTaOOPATOPHOTO THIIA

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

Onucanune uMmeronerocs 000py10BaHus:

- Cxanep Canon CanoScan LidelOO USB;

- 'enepaTop 1'4-218 BY curnanos;

- 'eneparop 1'3-109;

- 'enepatop 1'4-144,;

- 'eneparop 1'5-63 (Ne24029);

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

- Paboune cranmuu Ha 6a3e npoueccopa Pentium-4 (12 mr.);

- JInnennpiid ucrounuk nuranus HY3003;

- JInnennpii ncrounuk nmuranusgs HY3003;

- [Tastpnas cranmus Quick 936 ESD;

- [Tudposoii ananuzatop crnexkrpa GSP-810;

- Hudporoii reaepatop curnanos ['CC-80;

- Hudposoii ocunmnorpad EZ Digital DS 1150;

- Pabouee mecto perynuposmuka C4-1200P;

- Pabouee mecto perynuposiuka C4-1200P;

- U3meputens UKKIIO «O030p-304/1;

- MHOro¢ yHKIIMOHATIBHBIA U3MEPUTENbHO-BBIYUCIUTENbHBINA KOoMILIeKe National Instruments;

- Arammzatop criiektpa N9OOOF-CFGO005;

- Otnanounsrii Mmoayns Instant SDR Kit;

- Ocmmmorpad MSOX3054A;

- [IpunTep nazepusiit HP LaserJet P2035;

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

- KommniexT cnienmanuzupoBanHoi yueOHOU Mebenu;

- PaGouee mecto npemnopasaress.

[TporpammMHoe oOecrieueHue:

— PTC Mathcad13, 14

Jlaboparopus paAHOdIEKTPOHHBIX CUCTEM Tepeaaun HHGOpMaIuu

ydaeOHasi ayAuTOpHUsS JJIsl MPOBEICHUS 3aHATHH MPAKTUYECKOro THMA, y4eOHas ayJauTOpHs s
MIPOBEJICHUS 3aHATUH J1aOOPATOPHOTO THUIIA, MTOMEIIEHUE I KYPCOBOTO MPOSKTUPOBAHUS (BBIMOTHEHHUS
KYPCOBBIX pa0oT)

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuia, 1. 47, 401 ayn.

Onucanue uMeronerocs 000py10BaHUs:

- Kommerotep (8 mit.);

- Monurop (197 SAMSUNG 1730S) (8 mt.);

CornacoBaHa Ha noprane N2 47099 14



- KnaBuarypa (8 mr.);

- Mbib (onrtuueckas) (8 mirt.);

- KommuiekT cnenmann3upoBaHHON yaeOHOM MeOenu;
- PaGouee mecto npemnogaBares.

[TporpammMHoOe obOecrieueHue:

— PTC Mathcad13, 14

13.1.3. MaTepuajbHO-TeXHHYeCKOEe H IPOrpaMMHOe o0ecrniedeHne 1Jis1 JJ1aO00paTOPHBIX padoT

Yyebnas nadoparopust HHOOPMAITMOHHBIX TEXHOIOTUI

yueOHasi ayIuTOpHs AJISl MPOBEACHUS 3aHATHI MPAKTUYECKOTO THIIA, ydyeOHas ayIuTOpHs s
MIPOBEJICHUS 3aHATUH JIaOOPATOPHOIrO THUIIA, IOMEIIEHUE JJII KYPCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas ob6nacTs, r. Tomck, Bepmmauna ynuna, 1. 47, 423 aya.

Omnucanue UMEIOIIErocss 000PYAOBaHUS:

- Jlocka maruutHo-mapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpuogoM Master Control Matte 203*203 cm White FiberGlass,
YyepHasi KaiiMa 1o MepuMeTpy,

- [Ipoextop NEC «M361X»;

- CucremHblit 6710k (16 mmit.);

- Monwuropst (16 mrt.);

- Kommbrotep;

- Kommiext cienmanusupoBanHol ydeOHOW Mebenw;

- PaGouee mecto npemnoaaBaress.

[TporpamMmmHoOe obecrieueHue:

— PTC Mathcad13, 14

JlaGopatopust paguorIeKTPOHHBIX CUCTEM Iiepeayn HH(pOpMaIuu

yueOHas ayluTOpHs AJSl NMPOBEACHUS 3aHATHUI MPAKTUYECKOTO THIA, yyeOHas ayIuTOpHs AJs
MIPOBEICHUS 3aHATHH JTaOOPATOPHOTO THIIA, TIOMEIIEHHE I KypPCOBOTO MPOEKTUPOBAHUS (BBITIOJHEHUS
KypCOBBIX pa0oT)

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, 1. 47, 401 ayx.

Onucanue UMeroIIerocs 000pyA0BaHUS:

- Komnsrorep (8 mit.);

- Monwutop (197 SAMSUNG 1730S) (8 miT.);

- KnaBuarypa (8 mr.);

- Mpib (ontudeckas) (8 mrT.);

- KommuiexT cnenmann3upoBaHHoO# yueOHOM Mebenu;

- PabGouee mecTo npenogaBates.

[TporpammMHuoe obecrieueHme:

— PTC Mathcad13, 14

13.1.4. MaTepuaJbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecredeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jist caMoCTOATeNbHOM pabOThl MCIONB3YIOTCS Y4eOHbIE ayTUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. ToMck, Jlennna npocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. Tomck, yi. Kpacnoapwmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, T. ToMck, Bepmmauna ynwuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmnauna ynuna, 1. 74, 207 ayn.

CoctaB 000py10BaHUS:

- yueOHast Mmebenb;

- komnbioTepsl kiaacca He Hibke [IDBM INTEL Celeron D336 2.81T. - 5 mt.;

- KOMITBIOTEpPBI TOAKIIOYEHBl K ceTH «/HTepHeT» M 00ecrednBaroT JOCTYN B 3JIEKTPOHHYIO
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nH(pOPMaTMOHHO-00pa30BaTEIBHYIO CPEly YHHBEPCHUTETA.

[Tepedenn mporpaMMHOTO OOECTICYCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKO€E O0ecreyeHne M CUMILTUHBI JJIS JTUI ¢ OTPAaHUYeHHbIMH
BO3MOSKHOCTSIMH 310POBbSI U HHBAJINI0B

OcBoeHUE TUCHHUIUIMHBI JIMIIAMH C OTPAHUYEHHBIMHA BO3MOXKHOCTSMH 370POBbS U MHBAIHMIAMU
OCYIIECTBJISIETCS C UCIIOJIB30BAHUEM CPEACTB OOYUYCHHS OOIIETro U CHEUalIbHOTO Ha3HAUYCHHUSI.

[Ipu 3aHATHSAX € OOYYalOIMMHUCS € HAPYIIEHUSIMM CJyXa MPEIyCMOTPEHO HCIOJIb30BAaHUE
3BYKOYCHJIMBAIOILICH amnmaparypbl, MYJbTUMEIUUHBIX CPEICTB W JAPYTMX TEXHUYECKUX CPEACTB
npreMa/mepeadn yaeOHoH WHQPOpPMAIMU B JOCTYIHBIX (hOpMax, MOOWIBHON CHCTEMBI MPEIOIaBaHMs
U O0yYaIOlUXCsS C WHBAIMIHOCTHIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBbl. YueOHas ayauTopus, B
KOTOPOW 3aHHMMAIOTCSl OOy4aromuecs C HapylIeHHEM Ciyxa, 000pyI0oBaHa KOMITBIOTEPHOW TEXHUKOM,
ayJIMOTEXHUKOM, BUJEOTEXHUKOM, 3JIEKTPOHHOU TOCKOM, MYJIbTUMEIUUHON CUCTEMOIL.

[Ipu 3aHATHSAX C 00YYAIONIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO UCIIOIH30BaHUE B
JEKUUOHHBIX U Y4YEOHBIX ayIUTOPHUSAX BO3MOXKHOCTH MPOCMOTpa YAAJNEHHBIX OOBEKTOB (Hampumep,
TeKCTa Ha JOCKEe WIHM Cllalij]a Ha SKpaHe) MPU IOMOIIU BHJICOYBEIUYHUTEICH T KOMGPOPTHOTO
MPOCMOTpa.

[Ipu 3ansATHAX ¢ OOydYalOIUMHCS € HAPYUWIEHUSMH ONOPHO-JABUIaTEeJbHOI0 amnmnapara
WCIIONIb3YIOTCSl alIbTePHATUBHBIE YCTPONCTBA BBOJAa MHGOpPMAIUU M Apyrue TEXHUYECKUE CPEICTBa
npuemMa/nepenadn yueOHoi mHGOpManuyu B JOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBI OOYyUEHUS JUIs
JIFOJIeH ¢ HHBAJIMIHOCTBIO.

14. OneHo4yHble MaTEPUAJIbI M METOAMYCCKHE PEKOMEHIAIUH M0 OPraHU3AIUN U3YyYCHUS
JTUCIHHUIIINHEI

14.1. ConepxxaHue OLIEHOYHBIX MATEPHATIOB U MeTOANYECKHE PEKOMEHIAMHU
I[J'ISI OIICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHUA Saerl'IJ'IeHHI)IX 3a I[I/ICIII/IHHHHOﬁ
KOMIIETEHIINI UCOJIb3YIOTCS OLIEHOYHBIE MATEpUalbl B COCTABE:

14.1.1. TecToBBI€ 3agaHuSA

1. Bonpoc. BekTop cocTosiHus yNnpapiseMoro JMHAMUYECKOTO 00BheKTa (camosieTa, pakeThl U T.11.) — 3TO
€CTb:

1. COBOKYIHOCTbH MEPEMEHHBIX BEJIMYUH, 3HAHUE KOTOPHIX Ha K-OM BpEeMEHHOM IIare MUHHUMAJIbHO

JOCTaTOYHO, YTOOBI HAlTH Bce Oynylue 3HAUSCHHUs COCTOSIHUS 00BEKTa.
2. COBOKYMHOCTh (YHKIMII BpEeMEHH, OOBEIUHEHHBIX B BEKTOP, XapaKTEPU3YIOIIUH OOBEKT
yIpaBIECHUS.

3. COBOKYIHOCTbH ITEPEMEHHBIX BO BPEMEHH BEITMYNH, KOTOPHIE OMPEACTISIOT OOBEKT.

4. BEKTOD, ONpeeAIONINI KOOPAUHATH 00bEKTA B POCTPAHCTBE.
2. Bompoc. [Ipu ucnonp3oBanuu crnocoba koMangHoro paauoymnpasieHus (KPY 1) na 6opty paxers
PacmookKeH:

1. nepenaTyuk KOMaHJ yIpaBiIeHUS.

2. TPUEMHUK KOMaH]| YIpPaBJICHUS.

3. TmpueMo-TiepeaTYuK.

4. OoptoBas OBM ¢opmHupoBaHUs KOMaH] yIIpaBJICHUS.
3. Bonpoc. HazemHbIl KOMITJIEKC paliOCpeACTB IpU KoMaHIHOM criocoOe yrpasienus (KPY-1) cocrout
u3:

1. PJIC usmepeHnust COCTOSIHUS paKEThI.

2. PJIC usmepeHHst COCTOSIHUS 1IEITH.

3. CucreMmsl CBsI3U 71 NIepelaun KOMaH]| YIIPaBJiIeHUs Ha OOpT.
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4. PJIC xontpons pakerbl, PJIC kontpoms mnemn, DBM ¢opMupoBaHus KOMaHH YIpaBICHUS,

PaauOIMHUS TIepeayl KOMaH/I.
4.Bonpoc. Panuoynpasnenue o cnoco0y KPY-2 npennonaraer nanudue:

1. Ha OOpTy pakeThl CHCTEMbI U3MEPECHHsI COCTOSHUS LIETM W OTH JaHHBIC [0 KaHANy Tepeaadd
MOCTYHAIOT B MYHKT yHpaBleHUs, riae GOpMHUPYIOTCS KOMaH/bI YIIPaBJICHUS.

2. cucteMbl (hopMupoBaHM KOMaH/I yIipaBlieHHUs Ha 60pTy ynpasisgemoro oobsekTa (YO).

3. Ha KOMaHJHOM ITyHKT€ YIPaBJIEHUsI CUCTEMbI (POPMUPOBAHUS CUTHAIIBI KOMaH/ YIIPABICHUS.

4. xoMaHjbl ynpasieHus: GopMupyroTcs Kak Ha 6opty (YO), Tak 1 Ha KOMaHJHOM ITYHKTE.

5. Bonpoc. IIpu HaBegennu YO Ha OOBEKT ¢ M3BECTHBIMU 3aBEJOMO KOOpIMHATAMHU IEJIECO00pa3HO
MPUMEHHTH CIIOCO0 YIPaBICHUS:

1. camoHaBeneHue.

2. xomannHoe ympasnenue KPY -1.

3. paauoTereHaBe/IeHUE B JIyUe.

4. aBTOHOMHOE YITpaBJICHUE.

6. Bompoc. Kakoii Meron HaBeneHus oOecreumBaeT Oojiee THagkue (C MEHBIICH Neperpy3komn)
TpaekTopuu ABrxeHuss YO npu HaBeJICHUU Ha MAHEBPUPYIOLIYIO 1Eb:

1. TlIpsmoii MeTos HaBeJCHMUS.

2. Metoxa KpUBOii TOTOHHU.

3. Meroa napamieabHOTO COMKESHUS.

4. Mertoa nponopurOHAIbHOIO HaBEACHHUS.

7. Bonpoc. Yrpasinenue nosierom YO (pakeTbl) MpeanoiaraeT ynpaBieHUe:

1. BenuuuHOM €ro CKOPOCTH JBUKECHHUSI.

2. BennuuHO# Npo0JbHON CKOPOCTH JBHIKEHUS.

3. HampaBienuem BeKTOpa CKOPOCTH ABMKEHUS PAKETHI.

4. BenuuuHON U HAIIPaBIIEHUEM BEKTOpPA MOJHOW CKOPOCTH PAKETHI.

8. Bompoc. ObecrieueHre yCTOMYMBOCTU 3aMKHYTOTO KOHTYypa YIIpaBJIEHMsI paKkeToW, cTaOuiau3anus B
TOJIETE €r0 TMHAMUYECKUX XapaKTePUCTUK TIOCTUTAIOTCS:

1. C mnomoupi0 aBTOMHIIOTA, SBISAIOMIETOCS 3BEHOM (PEryisiTOpOM) B 3aMKHYTOM KOHTYpE
yIpaBICHHUS U BBEJIEHUsI OOpAaTHBIX CBS3€H, 00ECMeUnBaOIINX 3aJaHHOE KaueCTBO MEPEXOTHBIX
IIPOLIECCOB T10 YIJIaM OTKJIOHEHUS ¥ HAaKJIOHA TPAaeKTOPHUH.

2. Ilytem m3MeHEHUSs B MOJETE adpPOAMHAMHUECKUX XapakTepuctuk YO.

3. BBeaeHMEM KeCTKOW 0OpaTHOM CBSI3M 110 YIIIOBOMY IMOJIOKEHHIO Kopryca YO.

4. TlyreM oOykeHHUS YaCTOTHOM MOJIOCH 3aMKHYTOTO KOHTYpa yIpaBICHHUS.

9. Bompoc. ITepenarounas dynxuus D, (p) no ommbke orpaboTkm TpeGyemoro Bosmeiicteua ((t) B
3amkHyTOM CAY

Perynatop YO

S G

=

€CTh OTHOIIIEHNE N300PaKECHUI:

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

10 BOHpOC. Kaxoe COOTHOIICHHUEC OIIPCACIIACT HCpC,Z[aTO‘-IHYIO (1)}1HKI_II/IIO 3aMKHYTOﬁ CAY
Perynatop YO

e il RN Al
1 Y(p)/G(p)
2. R(p)-Wy(p)
3. U(p)/G(p)
4. Y(p)/G(p)

11. Bonpoc. Ilepenatounas ¢pyHKIHs 1Mo OMIMOKe OTPaOOTKH BXOJAHOTO BO3/IEHCTBHS B 3aMKHYTOU CAY
OIpeziesieHa COOTHOLIEHUEM

@,(p) =[1+R(p)- W,y (p)]
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VcTaHoBUBIIIEECS 3HAUCHHUE OIITMOKHU

g(00) = lim [ p-®,(p)- G(p)]
p—0

Jiis  cmywas, worma  R(p)=5 u W,(p)=2/(3p+1) wu wa Bxome geifctByer
gt)=2t >G(p)=2/ p2 . Haiitn Betuuuty ycTaHOBHBILIEHCS OLHOKY &, = £() .

L &y =&(0) =10

2. Eypy =€(0)=0

3. &y =&(0)=5

4. &, =&(©) > neoepanuuenno sozpacmaem.

M
12. Bonpoc. B ycrnoBusix 3agaun Nell BKIIFOYMTE B KOHTYpP HMHTETpaTrop 2-TO MOPSAKA W BBIYUCIUTE

BCIIMYMHY & = 8(00) 110 YKa3aHHBIM B 3a/1a4€ COOTHOILICHHAM

yem

L &y =6(0)=5

2. Eypy =€(0)=0
3. &yep = &(%) > Heoepanuuenno 6o3pacmaem.
4. &y =E(0)=2.

13. Bompoc. B ycnoBusx 3agaun Nel2 BkirouMTE B KOHTYP MHTErpaTop 1-ro mopsiaka U BBIYUCIUTE

BCIIMYHHY & = 8(00) 10 YKa3aHHBIM B 3a1a4€ COOTHOIICHUAM

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

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

14. Bonpoc. /Iunamudeckuil 00bEKT 3aaH JMHEHHBIM 1 depeHnaIbHbIM
ypaBHEHHEM 2-TO MOpsiJIKa BUIa

2y" (1) +10y'(t) + 4y(t) =6-u(t).
[IpuBectu nanHoe ypaBHEeHHE K cucteme 2-x J[Y mepBoro nopsjka, u Haimu BUJI MaTPULIbI Tepexoa A
u Matpullsl B B cucTeMe ypaBHEHUN COCTOSTHUS

X(t)=A-x(t) +B-u(t)
3anucaTh ypaBHEHHUE BbIXOJIa

y(t)=C-x(t) + D-u(t) u naimu marpus Cu D

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

3. A= } B:{} c=[0 1]; D=0
|5 0 0
(0 1 3

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

15. Bonpoc. IIpeo6pazoBats Mmosens CAY
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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 MaTPHUII

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

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

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

2. xX'M)=[x®0 %O u®)=[u®t) u,®]
n"®=[n® n,0)]

{o 4] [0.5 —0.2}_ [0.1 1}

A= . B= o G=

02 1 8 0 0 1

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

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

T . T .
4. xTO) =[x %O uO=[u®) u,O]
.
n" () =[n () n,(0)].
16. Bonnpoc. M0XHO 7 B CIEAIIEM PaJAMOJIOKAIIMOHHOM JaJlbHOMEpe ¢ nomolnbio puibtpa Kanmana
copmupoBars Tekymme orenkd pamsHOcTH D(K) W ckopocTH cOmmxkeHus \7r (k) mpm ycnoBum, 4TO
HCIIONB3YETCS MOJIENb COCTOSIHUS
D(t) =V (1) Vo) =n,(t) u
evinonnsiemes  usmeperue (nabniooenue)
25 (k) = D(k) + n (k)
1. VYcraoBue HaOMO1a€MOCTH HE BBIMOTHICTCS U 3HAYUT HEJIb34.
2. YcioBue HaOIIOIAEMOCTH HE ONPEAETICHO M 3HAYUT MOYKHO.
3. VYcnoBue HaONIO1a€MOCTH BBITIONHSAETCS U, CJIEI0BATENIBHO, MOXKHO.
4. Panr matpuirsl HaOIIOJAEMOCTH CUCTEMBI PABEH €IMHUILIE U, CIIEI0BATEIHLHO, HEIb3I.

17. Bonpoc. B ycnoBusx 3amaun Ne 16 u3MeHseTcst KaHan HaOMIONEHUS, T.e. MMEEM H3MEpEeHHUs
paguanbHOM CKOPOCTH B BHJIE

2, () =Vo () + 1, (K) -
MOHO JIi B 3TOM ciIy4ae CPOPMHUPOBATH OIEHKH TEKYIEH TaTbHOCTH [S(k) u ckopoctu V, (K) :

1. VYcnoBue HaOII01aEMOCTH HE BBIMOJIHSACTCS U 3HAUUT HEJIb3S.

2. YcroBue HaOIIOJAEMOCTH BBIITOJHSACTCS U, CIEIOBATEIHHO, MOXKHO.

3. VYcioBue HabMIOIAEMOCTH HE OMPEAETICHO M 3HAYUT MOXKHO.

4. Panr Matpuiibl HaOJIOJAa€MOCTH CUCTEMBI PAaBEH ABYM U, CII€0BATEIbHO, MOXKHO.
18. Bompoc. MmeeM nuHEHHYIO JWHAMHYECKYIO CHCTEMY C Tepenarodnoi ¢yukiueit K(S) ,rae
s=(oc+iw), 1.e. K(ilw) - xoMIulekcHass 4YacTOTHasi XapaKTEPHCTHKA CHCTEMBL. Ha BXOX CHCTEMBI
BO3JEHCTBYET CTAllMOHApHBIN CIy4yailHBI Ipouecc (IOMexa), MMEIOUINI CIEKTPalIbHYIO IUIOTHOCTH
cpenneil MomHocTH G, (@) . YKa3aTh COOTHOLIEHHE, KOTOPOE CIIETYeT MCIOJB30BaTh JUIS BBIYUCICHUS

MOMIHOCTH P,,,, MOMeXu Ha BBIXOJIE CUCTEMBI:

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

CornacoBaHa Ha noprane N2 47099 19



2. Pyux=K(iw)/G,(w).
3. Puy=K(w)+G,(»).

4. Py = [ Gu(@) K (i) -do.

19. Bonpoc. B cucreme ynpaBieHHs paKeTOH Kjlacca 3eMJIs — BO3AYX HCIIOIb3YETCs CITOCOO0 HAaBEICHUS -
pasuoTENIEHaBEICHUE B JIyde. YKaXHUTE€ OTBET, COOTBETCTBYIOLIUM IMPABUIBHOMY COCTaBY HAa3€MHOIO
KOMIUIEKCa CUCTEMbI PaJIMOyTIPaBICHHUS:

1. PJIC compoBoxaeHusi uenu, PJIC conmpoBOXACHHUS pPaKEThl, PAAUOIWHUSA TEpeJayd KOMaHJ

yIpaBIeHUS.

2. PJIC conpoBoXXAeHUs 1ETH, PaJUOIHMHNAS Iepeaadl KOMaH I yIIpaBICHHS.

3. PJIC conmpoBoxk/ieHus1 paKkeThl, paAHOINHUS Tepeiayll KOMaHl yIIPaBICHHUS.

4. PJIC conpoBOXAEHUS LEIH.
20. Bonpoc. IIpu nHaBenenun OV Ha 11e/1b 110 METOY MAapaJLICILHOTO COMMKEHHUS B KAUYECTBE IMapaMeTpa
paccoryiacoBaHusi, KOTOPbII OIPENEsSeT BEMNUMHY KOMaH bl YIPABJICHUS, UCIIOIb3YIOT:

1. Vron mexnay BekTopoM ckopoctu OV U ero mpoJoiabHOM OChIO.

2. Yron mexay npoaosbHoi ockto OV u nuauelt BusupoBanus LIEJIb-OVY.

3. Yron MeXIy 3JIeKTPUUECKON OChbI0 aHTEHHBI OOPTOBOTO yriomMepa u BeKTopoM ckopoctu OV.

4. CkKopocTh U3MEHEHUS YIJIOBOTO MOJ0KeHus 1uHuu Busuposanus LIEJIb — OY.

14.1.2. Dxk3aMeHaIIMOHHBbIE BONIPOCHI

1. Crtoco6b1 ynpaBieHus aTMOChEpHbIMUA 00bEKTaMU. ABTOHOMHOE yripaBiieHue. CaMoHaBeIeHHE.
Komangnoe  ympaBnenuwe. PamuoreneHaBenenue. KomOunupoBanHoe — ympaBienue. Kparkas
XapaKTEepUCTHKA CIIOCOO0B yIIpaBIEHHUS.

2. O6bexTs ynpasienus (OY) 1 METOIbI X HABEACHHUS.

JIByxTOUEUHbIE METO/bl HaBeAEHUS. MeTo/ MPONOPLHOHAIBHOIO COMMKEHMSI, METOJI HAaBEJCHUS
[0 KPUBOW MOTOHH, METOJ MPSMOT0 HaBEACHUS, METOJ MapauIeNIbHOTO COMMKeHUs. TpexTodeuHbIi
METO/]l HaBEICHUS: METO/I COBMEILIEHUS.

3. CrnocoObl co3laHus YOPABISIONUX CHI TMPH Pa3luYHBIX a’dpoauHamMudecknx cxemax OV.
W3mepuTenbHas, KOMaHIHAasl U UCTIOJHUTEIbHAS CUCTEMbI KoopAuHAT. KOHTYp ciiensiiero ynpaBieHus U
€ro OCHOBHBIE 3BE€Hbs. YIIpaBleHHE NpocTpaHCcTBEHHBIM aBxkeHneM OY. Ilepenarounas pynkus OY.

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

4. MaremaTHuecKkie MOJENIN MPOLECCOB U OOBEKTOB B IMPOCTPAHCTBE COCTOSHUNM 3aMKHYTOM
cucTeMbl ympaBieHus. HaOmogaeMocTs U ympaBisieMocTh NUHaMU4eckux cucteM. [locTaHoBka 3amauu
CHUHTE3a ONTUMAIbHON CUCTEMBI PaIMOYIIPaBICHUS B IPOCTPAHCTBE cocTosiHUI. Kpurepun u nokaszarenu
3¢ (HEeKTUBHOCTH — UHTETPANBHBIN KBaJgpaTU4YHBIA (QyHKIIMOHAN KauecTBa JleTtoBa-KanmmaHna; jmokanbHBIHM
(yHKIIMOHAJ KayecTBa.

5. CrpykTypa anropuTMa ONTHUMAJIBHOIO YIOpPaBICHUS B JMHEHHOM TayCCOBCKOW 3ajaue
ONTUMHU3AIMU C KBaJIpaTUYHBIM KpHUTepueM KaudecTBa. OcoOeHHOCTH cuHTe3a HecTauuoHapHbix POCY.
CoBMmecTHas ¢unbTpanus W TnapaMmerpuueckas wuaeHTuukanus. OO0o0OmIeHHAs CTPYKTypHas cxema
ontumansHO POCY.

6. Tounocts POCY. Knaccudukamus omubOK ynpaBieHHUs M MOKa3aTead TOYHOCTH. [IpHumHBI
MOSIBJICHUSI OIIMOOK YIIPaBJICHUS U IPOMaXOB.

7. llotenumanbHass TOYHOCTh ontumanbHo POCY. Meronuka pacuera AMHAMUYECKUX U
(GIyKTyallMOHHBIX OIIMOOK cucrteM ympasieHus. IIpoektupoBanne POCY ¢ wucnonb3oBaHueM
UMHUTALMOHHBIX Mojeieil Ha OBM.

8. CTpYKTypHBIE CXEMbI TOJIOBOK CAMOHABE/ICHUS: aKTUBHbIE, MOJyaKTUBHbIE, TacCCUBHbBIE. CXEMBbI
YIJIOMEPHBIX T'OJIOBOK CaMOHAaBeeHUs. Mo/IeN KOHTYPOB CAaMOHABEICHUSI.

MO}IeHI/IPOBaHI/Ie KOHTYpa CaMOHaBCACHN . TakTUKO-TEXHHUYCCKHE IIOKa3aTCiIn
PaaAUO3JICKTPOHHBIX CUCTEM CAMOHABCACHUA: JAJIBHOCTD, pa3pCHiaronias CIIOCOOHOCTbH 10 KOOpJAHWHATaM,
TOYHOCTB.

9. IlpuHUMOBI TOCTPOCHUSI CUCTEM pajuoTeneHaBeAeHUs. CucTeMa HaBEACHHS IO PaJAHOIydy.
Paguonuuus ynpaBiaenuss B paauonyde. CTpyKTypHas cxema KOHTypa paauoTelIeHaBEACHUS.
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[lepenaTounbie (GYHKIIMU OCHOBHBIX 3BEHHEB KOHTYpa paguoTeicHaBeAeHUs. VICTOUYHMKH OmMOOK mpu
paauoTesieHaBeIeHUH. Onenka TOYHOCTHU CUCTEM paguoTeeHaBeACHUSI. HanpHOCTH
paguoTeNeHaBEICHHUS.

10. PaamocpencTBa cuCTEM KOMaHIHOIO clensliero ympasineHus. KoopauHaTtsel cuctem
KOMaHJHOTO YIpPAaBJIEHUS IPU HABEACHUM METOJAOM COBMEUICHHMS U MapauleIbHOTO COMMKEHHUS.
OYHKIIMOHAIBHBIE U CTPYKTYPHBIE CXEMBI.

Komannnas paguonuuua. KomaHnHass paguoiivHUs —Kak 3BE€HO CHCTEMbBl  CIEHSILErO
paauoyIpaBICHHUS.

OYHKIMOHATIbHBIE CXEMbl U OIIEHKAa TOYHOCTH KOMaHAHBIX cucTeM. OmHuOKM MpU KOMaHJIHOM
yrpasiieHuH. J[aIbHOCTh AEHUCTBHS.

11. Knaccudukanus cucteM aBTOHOMHOIO YIpaBieHUs. V3MepHTENbHbIE yCTPONCTBA CHUCTEM
ABTOHOMHOTO  PaJHOYIpaBJICHUS: PAJUOBBICOTOMEPHl W  PaaUOJATIBHOMEPHI; JTOIUIEPOBCKUM U
KOPPEJSIMOHHBIA m3MepuTenn ckopoctr. O063opHbie O0pTOoBBIe PJIC. IlaccuBHBIE aBTOHOMHBIE
panuocuctembl.  CHCTEMBI  aBTOHOMHOTO  pPAaJHOYIpaBlIeHHs €  pacro3HaBaHUEM  00pa3oB.
[TonyaBTOHOMHBIE CHUCTEMBI PAJMOYIIPABICHUS C UCIOIB30BAHUEM CITYTHUKOBBIX PaJIMOHABUTAllMOHHBIX
CHCTEM.

12. Kparkas xapakTepucTUKa W CpaBHEHHE CIOCOOOB yrmpaBlieHUs. bopToBoll M Ha3zeMHBIi
CEerMEHT KOMIUIEKCOB paauoymnpasieHuss KA. OcoO0eHHOCTH UCIOJIb30BAaHUSI PAAMOTEXHUYECKUX CHUCTEM
B Ha3€MHBIX KOMILIEKCaX KOHTPOJISI TPAEKTOPUH U yIipaBieHus ABuxkeHneM KA.

13. PaguocucTtemsbl yrpaBiieHUs] U UX NpoeKThupoBaHrue. OCHOBHBIC dTaIlbl MPOSKTUPOBAHUS U UX
conepxanue. [IpoekTrpoBanue paguocuCcTeM YIPaBiICHUs C UCIOJIb30BAHUEM UMUTALIUOHHBIX MOJEIIEH.

14.1.3. TeMbI OIIPOCOB HA 3AHATHUAX

CrniocoOsb1 yripaBieHus aTMocepHbIMU 00beKTaMHu. ABTOHOMHOE yrpasieHue. CaMoHaBeeHHE.
Komannnoe  ympasnenue. PamuotenenaBenenne. KomOunupoBanHoe — ympaBieHue.  Kparkas
XapaKTePUCTHKA CIIOCOO0B yIIPaBICHHUS.

O06nexTh! yripaBienus (OY) U METOIbI X HaBEICHMUS.

JIByxTOUEYHBIE METOJbI HaBeAEHUS. MeTO/ MPOMOPIHOHANBHOTO COMMKEHHSI, METOJI HAaBEJCHUS
10 KPUBOM TOTOHHU, METOJ[ MPSIMOTO HaBEACHUS, METOJl MapajieIbHOTO CONMMKEeHUs. TpexToYeuHbIi
METO/] HABEJACHUS: METOJI COBMEILICHHUS.

CriocoObl  co3faHus YHPaBISAIOUIMX CHJ TNPH pa3IMyHBIX a’dpoAMHaMuueckux cxemax OVY.
W3mepuTenbHas, KOMaHHAasl U UCTIOJHUTEIbHAsS CUCTEMbI KoopAuHAT. KOHTYp ciiensiiero ynpaBieHus U
€ro OCHOBHBIE 3BE€Hbs. YIIpaBIeHHE NpocTpaHCcTBeHHBIM BkeHneM OY. Ilepenatounas pynkius OY.

Astommiior (AIl) um 3BeHO «AIl-OVY». OOmas (GyHKIMOHANBHAS CXEeMa PaJUOIIEKTPOHHOU
cucremsl ynpasienus (POCY).

MaremaTnueckiue MOJAETH TNPOLECCOB M OOBEKTOB B MPOCTPAH-CTBE COCTOSHUIN 3aMKHYTOU
cucteMbl ympasineHus. IlocraHoBka 3agauM CHUHTE3a ONTHMAJIbHOW CHCTEMBI PaJUOYIpPaBIEHUS B
npocTpaHcTBe cocTosiHuM. Kpurepun u nokaszarenu 3QpQGEeKTUB-HOCTH — MHTErPAJIbHBIA KBaJpaTHUYHBIN
¢bynkuonan kadecta Jleroa-Kanmana; nokanbHbli (pyHKIHMOHAN KayecTBa. HEOOXO-IHMMBbIE YCIOBHUS
cunreza POCY: Ha01101aeMOCTh U yIIpaBIisie-MOCTh IMHAMHUYECKUX CHCTEM.

CrpykTypa anroputMa ONTHUMAIBHOTO YOpPAaBICHUS B JIMHEHHOM TIayCCOBCKOM 3ajaye
ONTUMH3AIMU C KBAJPaTUYHBIM KpUTepHeM KauecTBa. OCOOEHHOCTH CHHTe3a HecTauumoHapHbX POCY.
CoBMmecTHas ¢unbTpauus W napaMmerpuueckas wuaeHTu¢ukanus. OOoOlmIEeHHas CTPYKTypHas cxema
ontumMansHoi POCY.

Tounocte POCY. Knaccudukanus omuOOK ynpaBlieHHs M IOKa3aTedud TOYHOCTU. [IpuunHbI
MOSIBJICHUSI OIIMOOK YIPaBJIEHUS] U TPOMAxOB.

[TorenmmanpHass TOYHOCTH ontuManbHOW POCY. Meronuka pacuera AWHAMUYECKUX |
(GIIyKTyallMOHHBIX OIIMOOK cucTteM ympaBieHus. [IpoexktupoBanne POCY ¢ wucnonb3oBaHueM
MUMHUTAIIMOHHBIX Mojeieit Ha OBM.

BI/I,I[I)I CUCTEM. CTPYKTypHBIC CXEMbI TOJIOBOK CaMOHaBCACHHA. AKTHBHBIC, ITOJTYaKTHBHBIC,
maccuBHBIe. CXEMEBI YIIJIOMCPHBIX I'OJIOBOK CaAMOHABCIACHU . Mogenu KOHTYPOB CAMOHABCACHUS. Mogenu
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paIuoCPENCTB U TTIOMEX B KOHTYPaX CAMOHABEJCHUS.

AHaMTUYECKHE METOJbl HMCCIIEIOBAHUS KOHTYpOB CaMOHaBeleHUs. MojaenupoBaHue KOHTypa
caMOHaBeJeHUs. TaKTMKO-TEXHUYECKHE TMOKa3aTeu PaAUMOICKTPOHHBIX CHUCTEM CaMOHABEICHUS:
JAILHOCTb, pa3pelaromias CliocOOHOCTh 10 KOOPAUHATAM, TOYHOCTb.

[TpyHIMIIBI TIOCTPOEHHUSI CUCTEM paauoTeneHaBeAcHUs. CUCTeMa HABEIEHUs 10 pajuoIydy.
Paguonuuus ympaBiaenuss B paauonyde. CTpyKTypHas cxema KOHTypa paauoTelIeHaBEACHUS.
[lepenarounsie GyHKIIMNA OCHOBHBIX 3BE€HBEB KOHTYpa PaInOTEICHABEICHUS.

HcTounuku omubOK npu paguorencHaBeaeHnd. OLeHKa TOYHOCTH CUCTEM PaIMOTeNICHABEACHHUS.
JlanbHOCTB paAuoTEIeHABEICHUSI.

PannocpencrBa cucteM KOMaHIHOTO CIENAIIEro ynpasieHUsA. KOOpIMHATBI CUCTEM KOMaHIHOTO
yIOpaBieHUs NPy HaBEJACHUU METOJIOM COBMEIICHHUS U MapajuielbHOro commxenus. OyHKIMOHAIbHbBIE U
CTPYKTYPHBIE CXEMBI.

Komannnas paguonuuua. KomaHnHas paguoiiMHHUS —Kak 3BEHO CHCTEMbBI  CIEHSILErO
paguoyIpaBICHUs.

OYHKIMOHATIBHBIE CXEMbl U OIICHKAa TOYHOCTH KOMaHAHBIX cucTeM. OMmHUOKU MpU KOMaHIHOM
yIpaBiieHUH. J{anbHOCTh NEUCTBUS.

Knaccudukamuss cucreM aBTOHOMHOTO YIpaBieHHUs. V3mMepuTenbHbBIE YCTPOICTBa CHUCTEM
aBTOHOMHOT'O  paJMOYIpPABICHUSA: PaJUOBBICOTOMEPHl U  PaAMOAAIBLHOMEpBI; JOIUIEPOBCKUN U
KOPPEJSILUOHHBIN u3Mepurenu ckopoctu. O063opHbie OoproBbie PJIC. IlaccuBHblE aBTOHOMHBIE
panuocuctembl.  CuUCTEeMBl  aBTOHOMHOI'O  pPaJHMOYIpaBl€HHs €  paclo3HaBaHUEM  00pa3oB.
[TosryaBTOHOMHBIE CUCTEMBI PaHOYIPABIEHUS C UCIIOJIB30BAHUEM CIYTHUKOBBIX paJliOHaBUIALMOHHBIX
CHCTEM.

KomanaHO-u3MepUTeNbHbIE KOMIUIEKCHI KOCMUYECKHX PAJUOCUCTEM YIIPaBICHHUS.

Knaccudukarus u ocodennoctu panuoynpanienuss KA. OyHknuoHampHast M CTPYKTYpHasi cXxema
cucteMsl ynpasieHus KA.

Kpartkas xapakTepucTuka ¥ CpaBHEHHE CIIOCOOOB ympaBiieHHs. BOPTOBOW M HAa3eMHBIM CETMEHT
KoMIUIeKcoB paguoymnpasieHuss KA. OcoOeHHOCTH HCIONb30BaHUS paJUOTEXHUYECKUX CHCTEM B
Ha3eMHBIX KOMIUIEKCaX KOHTPOJISI TPAaKTOPUI U yIpaBieHus aABrkeHneM KA.

PaI[I/IOCI/ICTCMI)I YIIpaBJICHUA U HUX HNPOCKTUPOBAHHUC. OCHOBHEBIC 3TaIIbI IIPOCKTUPOBAHUA U HUX
COACPIKaHUC. HpOGKTI/IpOBaHI/Ie paaroOCHUCTEM YIIPABJICHUSA C UCITIOJIb30BAHUEM UMHUTAIHOHHBIX MOHCHCﬁ.

14.1.4. TeMbI TOMaNIHUX 3aaHAN

Tema 1. CriocoObl ynpaBieHust 1 MeTo/Ibl HaBeseHus . Kunemaruueckue 38eHbst POCY

3anava 1. Paketa HaBOAUTCS 1O METOJY NOTOHM Ha 1€Jlb, KOTOpas JABMXKETCS MPSIMOJIMHEHHO Ha
BCcTpeyHoM Kypce. [loner nienu ropuzonTanbHbiif. HauaneHele yciaoBus (1o BapuaHTam):

[Toctpouth BapuaHThl KUHEMATHUYECKUX TPAEKTOPUHM paKeThl, ONpPEIEIUTh MaKCHUMaJlbHbIE
MoTIepeYHbIe YCKOPEHHSI, CPAaBHUTh MAKCHMAJIbHbIE IEPErpy3KH B CIydae MEIJICHHBIX U OBICTPBIX IIeNei.

3anava 2. [TocTpouTh TpaeKTOPHUIO pakeThl MPU HABEACHUM Ha II€JIb 110 METOJY MapajuleIbHOTO
commkenus Llenp nBMXKeTCS MPAMOJIMHEWHO Ha BCTpeuHO-TepecekaronieMcs Kypcee. OnpenenuTs yroi
YIOPEXACHUS U BpEMs YCIOBHOM BCTPEUH MPH CIEAYIOIUX HAYAIbHBIX yCIoBHUAX: =10 KM,

Tema 2. JluHaMHuyeCKHE XapaKTEpUCTUKU 3BEHBEB B 3aMKHyTOM KoHType POCY; ommcanue
CHCTEM Ha OCHOBE IIEPEMEHHBIX COCTOSHUSI.

3amava 1. JJunamuueckas cuctema (JIC) 3amana JIY n — ro mopsaka (n=2; 3), onpeaeisiroinmm
CBSI3b «BXOJI-BBIXO/» CJENYIOIIET0 BUAA C 3aJJaHHBIMU HAYaJIbHBIMU YCIOBUSIMH. {7151 pa3HbIX BapHaHTOB
3aJjaHbl pa3juyHble 3HaueHust koadduuuentos ak m bk. Haittu npeacraBnenue monenu JC B dopme
cucteMmsl n /Y nepsoro nopsaka. IlpencraButs crpykrypHyro cxemy [IC nns mepeMeHHBIX COCTOSTHUS.
Hcnonb3ys nmaker nporpamm Simulink Beimonuuts MoaenupoBanue /IC u HaOmo1aTh BBIXOTHONW CHUTHAI
IIPY [I0Jjaue Ha BXOJ| CUTHAJA B BUJE €AMHUYHOM CTyNEeH4YaTol (PyHKIIMM U TApMOHUYECKOI'O CUTHAJIA.

3amava 2. B ycnoBusX mpeasIayIei 3a1aun BRIMOTHUTD ASUCTBUS I HabmoneHus B Simulink -
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Mozenu (azoBoro moprpeta JIC npu pa3HbIX HAYAIBHBIX YCIOBHSX.

Tema 3. Ctatuctuueckasi TEOpUs ONTUMAIBHOTO YIIPABJICHUS THHAMUYECKIM OOBEKTOM

3agava 1. JIns quHaMUYECKOW CUCTEMbI, MOJIENIb KOTOPOM 3aJaHa B MPOCTPAHCTBE COCTOSIHUU
ypaBHeHHHMH BUa

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

rae A, B, C, D — 3ajaHHble 4MCIOBBIE MaTPUIbl COOTBETCTBYIOLIEH Pa3MEPHOCTH, ONPEAEIUTh
BBINOJIHAIOTCS JIN YCJIOBUS HAOJII0JaeMOCTH U YIIPABIISIEMOCTH .

3agaua 2. 3anucath M OOBSACHUTH COJACPKAHWE JIOKAJBHOTO WM TEPMUHAIBHOTO KPHTEPHEB
yrnpasiieausi POCY.

3amava 3. OOBsACHUTH cCHU(UKY 3a/1a4 TUHAMUYSCKOW ONTHUMH3AINH 110 CPAaBHEHHUIO C 3aj/1a4a-
MU CTaTHYECKOW ontumuszanuu. [Ipusectu npumepsl.

3anaya 4. M3710KUTh CMBICIIOBOE COJIEP>)KAHUE TEOPEMBI Pa3AeIeHUs U YCIOBUN €€ IPUMEHEHUS.

Tema 4. POCY B pexxuMe caMOHaBEICHUS

3amava 1. [IpencTaBuTh CTPYKTYPHYIO CXEMYy aHAJIOroBOro JMHeiHoro ¢uiabTpa Kanmana , xo-
TOpBIH (POPMUPYET ONTUMAIIbHBIE OLIEHKH YITIOBOM KOOPIUHATHI , KOTOPask UMEET AUHA-MHUKY BO BpEMEHU
B BHJIE IIOJINHOMA: a) — CTENEHU HYJb; 0) — MepBOW CTENEHUH; B) — BTOpOM cTeneHu. BxoaHo# curnan
¢buIbTpa — NpsIMble U3MEPEHHUS YIIIOBOW KOOPIMHATHI C alTUTUBHBIM FayCCOBCKUM OEJIBIM IIYMOM.

3anava 2. Crenauuii paJuolOKAMOHHBIN TadbHOMEpP MPOSKTUPYIOT B BUJE JIMHEHHOTO (GUIIb-Tpa
Kanmana st MoJZiesi COCTOSIHUS B BUJE

D) =Vp(1); Vo()=n,(t) u
sbinonnsiemess  usmeperue  (Habnooenue)
2, (k) = D(K) +ny (K)
rze - Oesblil raycCOBCKM IIyM. B kauecTBe HaOMIOACHUI HCIIONB3YIOTCS JaHHBIC alb-HOMEpA .
MO3KHO 11 3TO peaanu30BaTh OLEHKU TEKYILEH JaJbHOCTH U CKO-POCTH ?
3amaua 3. B ycioBusix 3amaun Ne3 paccMOTpETh CIIEHApUW C TEM K€ BOMPOCOM, KOTJa BBIMOJ-

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

Tema 5. POCY B pexxrMe KOMaHAHOTO yIIPaBIEHHUS.

3anayga 1.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha 11eJb Ha Kypcax OJIM3KUX K BCTPEUHOMY WJIM JIOTOHHO-
My OCYUIECTBIIIETCS IO MeToAy HakpbiTHs ¢ HenoismxkHoro KII. Paccmorpers knHemaTuueckue
COOTHOIIEHUS! B BEPTUKAJIbHOM IUIOCKOCTH TpH HaBeAeHHH. COCTaBUTh (PYHKIMOHAIBHYIO CXe-My
CHUCTEMBbl. YKa3aTb IIOJICUCTEMbl HW3BJICUEHUS HWHPOPMALMU s OLEHKH [apaMerpa yYriIoBOro
paccoryiacoBaHusi, MoAcUCTEMbl (POPMHPOBAHUS KOMAH] yNpaBJeHMs, Nepe/ladl KOMaHJ Ha pa-KeTy U
MOJICUCTEMBI OTPA0OTKH ITHX KOMaH]I.

3agaua 2.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha IeJIb Ha Kypcax OJIM3KHX K BCTPEYHOMY WIJIM JOTOHHO-
My OCYUIIECTBIIIETCS MO MeToAy HakpbiTus ¢ HemojsumxHoro KII. Paccmorpers kuHemaTHueckue
COOTHOILIEHUS] B BEPTUKAIbHON IUIOCKOCTH MNpH HaBedeHHH. COCTaBUTh (DYHKIIMOHAJIBHYIO CXe-My
CUCTEMBI. YKa3aTh MMOJCUCTEMbI U3BJICUEHUS HHPOPMAIUH JUIsl OLEHKU JIMHEWHOTO OTKJIOHEHUS PaKeThl
OT HalpaBJIEHUS Ha LeJb, MOACUCTEMBI (OPMHPOBAHUS KOMAHJ| YNpABJICHHUsS, Mepelaud KOMaH] Ha
pakeTy U MOJICUCTEMBI OTPAOOTKH STUX KOMaH/.

Tema 6. POCY B pexnMe aBTOHOMHOT'O YIIPaBJICHUS

3amaga . B cucreme aBTOHOMHOIO YHIPABJICHMS BBINOJHSAETCA YIPABJICHUE BBICOTOM MOJETa U
60koBbIM OTKJIOHEHHEM OVY. IlpuBecTH SKBUBAJICHTHYIO CXEMY KHHEMAaTHYECKOTO 3BEHAa U CHU-CTEMBbI
yrpasiieHus B 11esioM. PaccMoTpeTs criocoObl o0ecnieueHns: yCTOMYUBOCTH KOHTYpa YIpaBIeHUS.

14.1.5. Bonnpocbl Ha CaMONIOATOTOBKY
IlepBasi KOHTPOJIbLHAA TOYKA
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1. CucreMbl koMaHHOTO paauoynpasienus — KPY-1. O6miee onucanue CTpyKTypbl KOMILIEKCa
yIIpaBJIEHUS] U 0OCOOEHHOCTH CUCTEMBI.

2. CucreMbl KOMaHHOTO paauoynpasineHus — KPY-2. O0miee onrcanue CTpyKTypbl KOMILIEKCa
yIIpaBJICHUS U OCOOEHHOCTH CUCTEMBI.

3. CucteMbl koMaHgHOTO paauoynpasieHus — KPY-3. O6miee onucanue CTpyKTypbl KOMILIEKCa
yIIpaBJICHUS U OCOOEHHOCTH CUCTEMBI.

4. Cuctembl panuo TeneHaBeaeHus . OOlee omucaHue CTPYKTYpbl KOMILUIEKCA YIpaBlie-HUS U
0COOEHHOCTH CHUCTEMBI.

5. Cucrembl caMOHaBeleHUSI M UX pasHoOBUAHOCTU. OOIIee omucaHue CTPYKTYpbl KOMILIEKcCa
yIIpaBJICHUS] U OCOOEHHOCTH CUCTEMBI.

6. CucreMbl aBTOHOMHOTO yIpaBiieHus. OO1iee onucanue CTPYKTyphl KOMILJIEKCA YIPaBICHUS U
0COOEHHOCTH CHUCTEMBI.

7. lonsitTue (ha30BbIX KOOPAUHAT 00bEKTA yrpaBiaeHUs U Leiau. PazoBasi TPACKTOPHUSL.

8. Kunemaruueckass tpaekropus nBmwxkeHus OY. TpexToueuyHblii METOH HABEACHUS — METOM
HakpeITUA 1enu. [lapamerp paccorinacoBanust Ipu BbIpabOTKE KOMaH/IbI.

9. Kunemarunueckasi Tpaektopusi amxeHuss OY. TpexToueuHbli MeTOJ HaBEICHUS — METO[
npsiMoro HaBeneHus. [lapameTp paccornacoBanusi MPU BEIPAOOTKE KOMAH/IbI.

10. Kputepun Bridopa Tpedyemoii TpackTopun ApmkeHust OY.

11. OOmras xapakTepucTUKa METO/1a MPOMOPIMOHATLHOTO HaBeleHusl. Kputepuii onTUManbHOCTH.
Hapurannonnas xoncranta. HaBeneHne mno MeTony KpHUBOW IIOTOHM; IapamMeTp, OIPEAENSIOIUN
BEJIMYMHY KOMaH/bI.

12. OOmas xapakTepUCTHKAa METOJa MPOMOPIMOHAILHOTO HaBeneHus. Kpurepuid omnrH-
ManbHOCTU. HaBuranmonnas koncranTta. HaBenenue mo Meroay napauiebHOTO CONMKEHUS; mapameTp,
OTIpEAEISAIONIUN BEIUUUHY KOMaH/IbI.

13. CiocoObl co3aHusi HOPMaJIbHOTO YCKOPEHUS Mpu ynpasieHuu JIA u ux ocoOeHHOCTH. YTOI
CKOJIbJKEHUS U YTIOJI aTaKH.

14. O60061IeHHast CTPYKTypa CUCTEMBI yripaBieHus. Tum nepenaTouHoi GyHKIMH KPECTOKPHLIOTO
JIA. BXOJIHOW U BBIXOJHOM CUTHAJIbI.

15. ABTOomujioT M €ro (QyHKIUM B KOHTYpE YIpaBlIeHHs. XapakTep OOpaTHBIX CBs3€M M HX
BIIUSIHUE Ha TUHAMUKY noBeaeHus OVY.

16. CocTaB paguocpe/cTB U UX (PyHKIIMH B KOMILIEKCaX KOMaHHOIO YIPaBICHHUS.

17. ®yHkuMoHaNbHasE cXxeMa KOHTypa ymnpasiieHus ais cuctembsl KPVY-1. Ha3BaTe ncrouHuku
omnOoK HaBeneHus B cucremax KPY-1.

18. Komannnas paguonunus B koHType KPVY -1: cnocoOb! ynmuiotHenus; TpedoBanus k KPJI.

19. IlpencraBneHre AMHAMUYECKUX CUCTEM B (OpMe YpaBHEHMH IJI MEPEMEHHBIX COCTOSHHSL.
HaliTu ypaBHEHHS COCTOSIHMSI M TPEACTaBUTh CTPYKTYpy cucteMbl g JIC BToporo mopsiika mpu
OTCYTCTBHUHM HYJIEH MepeJaTouHol QyHKIUH.

20. IlpencraBnenne auHamuyeckux POCY B ¢opme ypaBHEHUH Al NEPEMEHHBIX COCTOSI-HUSI.
HalitTn ypaBHEHHMS COCTOSIHMSL M TNPEACTaBUTh CTPYKTYpy cucTemsl uid OY BTOpO-ro Hopsiaka IpH
HaJIMYUU HyJIeH nepe1aTouHoN QyHKIIUH.

Bropasi KOHTpPOJIbHAsSI TOYKA

21. OOBSCHUTH XapaKTep BIUSHHS TOPSIKA acTaTU3Ma CIEIAIIEH CUCTEMbl Ha JTUHAMUYECKYIO
oOKy OTpabOTKH TpeOyeMOro CUrHajia Ha BX0/1€ 3aMKHYTOH CUCTEMBI.

22. O6bsicuuth Ha3HaueHue u pyukuuu [TU]] perynstopa B KOHTYpe ynpaBieHHs] U IPUHLHUII €r0
YCTPOMICTBA.

23. WM31m0XWUTh IMOCTAHOBKY 3aJayd CHHTE3a ONTHMAJIBHOM CHCTEMBI yIpaBieHus. Kpurepuun
kauectBa POCY: nokanbHOE ¥ TEpMUHAIIBHOE yIpaBiieHue. TeopeMa pas3iencHusl.

24. V310XUTh MOCTAHOBKY 3aJaud ONTUMAJIbHON (DUIBTpAallUU JUIsl CUHTE3a PaJlOTEXHUYECKUX
CIIEIAIINX U3MEPUTEIIEH.

25. CtpykTypa onTuManbHOro JuHeitHoro ¢punbTpa. Gunstp Kanmana.

26. Ilopsnok pemieHHs 3a7adyd CUHTE3a CIEIALIET0 M3MEpUTENs NapaMeTpa paguoCurHala B
CUCTEMaxX JUCKPUMHHATOPHOTO THIIA.
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27. @OyHKIMOHANbHAST H CTPYKTypHas cxemMa (GOPMHPOBAHMS paguoiiyda B CHCTEME
paauoTesneHaBeIeHUs.

28. OyHKIMOHANIbHAS ¥ CTPYKTYpHAs cCXeMa MPUEMHOM YacTH paJiMOIMHUN HaBEACHUS B JTyYe.

29. McTOYHHMKHM TTOTPEHTHOCTEN B CUCTEMAaX YIPABJICHUS, HCIIOJIB3YIOIIUX PAIUOTEICHABEACHUE.

30. Uznoxure kiaccU(pUKALMIO CHUCTEM CAaMOHABEACHMS MO MPU3HAKY MECTa PaCHOJIOKEHUs
HMCTOYHHKA 3JIEKTPOMATHUTHOT'O U3JIyYECHHUS.

31. M3noxwure kiaccupuKalnio CUCTEM CAMOHABEACHUS 110 NMPU3HAKY KHHEMAaTHYECKOI0 METOa
HaBEeJICHMUSI.

32. Onpenenute NOHATUE TEKYILETO TpoMaxa.

33. IlepeuucnuTe OCHOBHBIE METOAbl HAaBEACHUS, NPUMEHSEMBbIE UIsI MaJOMOJBIKHBIX U
OBICTPOABIKYIIMXCS LENEH.

34. YrioBble TUCKPUMUHATOPHI TOJIOBOK caMOHaBeAeHUs. VICTOUHUKY MOTPEIIHOCTEN YT-IOMEPOB
B CUCTEMAaX CAMOHAaBEJCHUS.

35. Tumnbl yrioMepHbIX KaHAJIOB rOJIOBOK CAMOHABEEHUS. YTIOMEp CO CIESAIIUM TUPOIPUBOIOM.

36. Tumbl yrmoMepHbIX KaHAJIOB T'OJOBOK CaMOHABEJEHHUS. YTJIOMEp CO CIEIAIEHd aHTEH-HOU U
JTATYNKAMU YTIJIOBBIX CKOPOCTEH.

37. Knaccudukanus cucteM aBTOHOMHOTO PaJuOyIPaBICHHUS.

38. Tumbl 1 XapaKTEepUCTUKU U3MEPUTETICH TapaMeTpoB COOCTBEHHOTO ABMKEHUS Y O.

39. OGnactu mnpuMeHEHHs, JOCTOMHCTBA M HEIOCTAaTKU pPaJHOCHUCTEM C aBTOHOMHBIM
YIpPaBIECHUEM.

40. Drtansl mpouecca npoektupoBaHus POCY. Poiap MeTO0B MaTreMaTuueckoro CHHTE3a M
MaTeMaTUYeCKOr0 MOJICITUPOBAHUS CUCTEM IIPH MPOCKTUPOBAHUH.

14.1.6. Tembl 1a00OpaTOPHBIX PadOT
HccnenoBanue mpoIeccoB B CUCTEMaXx YIIPaBJICHUS .
CuHTe3 U ucciieJoBaHUE ONTUMAJIbHOM CUCTEMBI YIPABICHUS PAKETON B peXUMe CaMOHABEACHUS
VYriaoMepHas cieisnas CuCTeMa ¢ KOHHYeCKUM CKaHHMPOBAHUEM JTUarpaMMbl HAlIPaBJICHHOCTH.

14.2. TpeOGoBaHus K OLEHOYHBIM MATEePHAJIaM JJIsl JIML ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbSI M MHBAJIH/I0B
Jig v ¢ OrpaHMYEHHBIMHM  BO3MOJKHOCTSMM  3JI0POBbS M HHBAIUAOB IPELYCMOTPEHBI
AOIOJIHHUTECIIBHBIC OICHOYHBIC MaTCpHaJIbl, IICPCUYCHD KOTOPBIX YKAa3aH B Ta6J'II/IIl€ 14.
Tabnuua 14 — JlonoaHUTENbHBIE MaTepUalibl OLICHUBAHUS /IS JIML] C OTPAaHUYEHHBIMH BO3MO>KHOCTSIMU
3J0POBb U MHBAJIMJIOB

Kareropun Bupl 1oMOMHUTEIBHBIX OLEHOYHBIX ®opMBbI KOHTPOJISI U OLIEHKH
o0yyaromuxcs MaTEpUaJIOB pe3yiIbTaToB 00yUeHUs

TecTbl, NMCbMEHHBIE CAMOCTOSITEIbHBIE
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

C HapyuieHusIMH
ciyxa

[TpenMytiecTBEHHO MUCHMEHHAS
poBepKa

C napymenusimu | CobGeceioBaHue 1o BOIIpocaM K 3a4eTy, | [IpenmyIriecTBeHHO ycTHas MpoBepKa

3peHUst OIIPOC MO TEPMHUHAM (MHAMBUIYATBHO)

C HapyueHus M1 Pemienne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pa0OThI, MMCbMEHHBIE | [IpenmMyIecTBEHHO TUCTAHIIMOHHBIMU
JIBUTATEILHOTO CaMOCTOATENbHBIE Pa0OTHI, BOIIPOCHI K METOJIaMH

arnrapara 3a4eTy

C orpannueHusiMU 10 | TeCThl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE [IpenmyiiiecTBEHHO MPOBEPKa
o0IIeMe TUIINHCKUM paboThI, BOMPOCHI K 3a4ETY, METOJIaMH UCXOJISl U3 COCTOSIHUSA
MMOKa3aHUSIM KOHTPOJIbHBIE PAa0OTHI, YCTHBIE OTBETHI | 00YYaromIerocs Ha MOMEHT TTPOBEPKHU

14.3. Meroanyeckue peKOMEHAALMH 110 OLEHOYHBIM MAaTepHAaJIaM ISl JTHI ¢ OTPAHUYECHHBIMH
BO3MO’KHOCTSIMHU 310POBbSI H HHBAJTHI0B
JUis Ui ¢ OrpaHWYEeHHBIMH BO3MOYKHOCTSIMH 3[I0pOBbsl M HHBAJIUAOB IpETyCMaTpUBACTCS
nocTynHas popMa npegocTaBIeHHs 3aJaHH OLIEHOYHBIX CPEJCTB, & MMEHHO:
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- B IIeyaTHOI popme;

- B IIEYaTHOH (OpMeE C YBEIIMUYCHHBIM HIPUPTOM;

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- METOJIOM YTECHHUS aCCUCTEHTOM 3aJ[aHusl BCIYX;

- IpeI0CTaBICHHE 33/1aHHS C UCIIOIb30BaHUEM CYPIOTIEPEBOIA.

Jluuam ¢ OrpaHMYCHHBIMH BO3MOYKHOCTSIMHU 3J0POBbS M MHBAJIHMIAM YBEJIMYMBACTCS BpEeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. Jlis Takux o0Oydaromuxcsi IperycMaTpuBaeTcs
nocTynHas popMa npeaocTaBiIeHHsI OTBETOB HA 3aJJaHUs, & UMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa OlLEHMBaHHS pE3yIbTaTOB OOYYCHHUS JIMI[ C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
30POBBSl M WHBAJIWAOB IO TUCHUIUIMHE MpPEAyCMaTpUBAET HpeaocTaBieHre nHpopManuu B (opmax,
aJIalITUPOBAHHBIX K OTPaHHYCHUSM UX 3[JOPOBbS U BOCHPUATUS HHOPMALIUH:

JIJIs1 JIMI ¢ HAPYIIEHUSIMH 3PeHusI:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B II€4aTHON (popMe YBEITMUCHHBIM IIPU(TOM.

J1J1s1 JIIL ¢ HAPYIIEHUsIMM CJIyXa:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

J1J1s1 JIMIL ¢ HAPYIIEHUSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

[lpn HEOOXOOMMOCTH Uil JIMI C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSl M HMHBAIUIOB
NpoIIeAypa OLCHUBAHUS PE3YJIbTATOB 00YYCHHUSI MOKET POBOAUTHCS B HECKOJIBKO ITAIIOB.
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