METOAUYECKHUE YKA3ZAHUA
11O OCBOEHUIO JUCHUIIJIMHDBI
«CUCTEMBbI YIIPABJIEHUSA JIETATEJIBHBIMHA
AIIITAPATAMM»

OBIIUE CBEJAEHUSA

HCJ’IB AUCIHUIIIIMHBI — YCBOCHHC OCHOB W IIPHUHIUIIOB pa6OTBI CHUCTCM YIIPABJICHHUA
JICTATCJIbHBIMU allllapaTaMu.

Banaqn AUCHUIUIMHBI — HAYYUTb CTYACHTOB MCTOJUKAM M CPCACTBAM PCHICHMA
3ajgad IIO COOTBGTCTBYIOHIGﬁ 00J1aCTH  CHCTEM YIpaBJICHUA  JICTATCIIbHBIMH
alIaparaMu; H3JI0KUTb ITPHUHIOUIIBI pa60TBI CUCTCM VYIIPABJICHUA JICTATCIbHBIMU
aliraparaMu; HaAy4UuTb CO34aBaTb MATCMATHUYCCKHUC MOACIN ABUKCHUS JICTATCIIbHBIX
alirrapaToB H pa60TBI HNX CHUCTCM YIIPABJICHUA, HAYYUTDb p33pa6aTBIBaTB OCKHU3HBIC,

TCXHUYCCKHNC U pa60tme IMPOCKTHI CUCTCM YIIPABJICHHUA.
KOMHGTGHHI/II/I, JOCTHKCHHUC KOTOPLIX INIAHHUPYCTCA II0 3aBCPIICHHUM HM3Yy4YCHHA

Kypca (cMm. Tabun. 1):

Tabmuua 1

[TnanupyemMbie pe3ysIbTaThl OCBOCHHS
OII BO (xomnereH1un)

[Tnanupyembie pe3yabTaThl
00yuenus no aucuuruinae (3YHer)

OIIK-2 BrnageHreM OCHOBHBIMU
METO/1aMH, CII0COOaMU U CPEeCTBAMHU
MIOJIyYEHUs1, XpaHEHUS], IepepadoTKU

uH(popMalnu, HATMYUEeM paboThl €
KOMIIBIOTEPOM KaK CPEZCTBOM
yhpaBiaeHUs] HHPopMaIen

3HATh:OCHOBHBIC METO/bI MMOJIYYCHHA CHUT'HAJIOB C
HCIIOJIb3OBAHUEM  HMUTALIMOHHOI'0O U  IHOJYHAaTypHOI'O
MOIACIIMPOBAHUA

'Y METh:BBIIOJIHATH TEOPETHYECKUI
MaTEMaTHYECKUX MoJeIen CUCTEM
JIeTaTeIbHBIMHU allllapaTaMu

aHaIu3
yYIIpaBJICHUS

Brnajerb:HaBbIKAMU MAaTEMAaTUYECKOTO W TOJIYHATypHOTO
moaenupoBanus CYJIA

IIK-4 ciocoOHOCTBIO HA OCHOBE
CHUCTEMHOT'0 TIOJIX0/Ia aHAJTM3UPOBATh
paboTy cuCTEM YIIpaBJICHUS
JIETaTeNbHBIX U MOJBUKHBIX allllapaToB
Pa3IMYHOTO Ha3HAYCHUS KaK OOHEKTOB
- OPUEHTAIlUH, CTAOWIH3AINH U
HaBHUTAIIlUN U CO31aBaThb UX
MaTeMaTUYeCKUEe MOJICIN ABIKCHUS,
MTO3BOJISFOIIAE TIPOTHO3HPOBATH
TEHCHIIUIO PA3BUTUS UX KaK 00BEKTOB
ynpaBneHHﬂ 1 TaKTUKH UX HpI/IMeHeHI/IfI

3HATH:IPUHIUIBI [TOCTPOEHUsI cUCTeM ymnpasieHus JIA;
OCHOBHBIE DJJIEMEHTBI CHCTEMBI YIIPABIEHUA: JATYUKH,
YIIPABJISIIOIIME YCTPOMCTBA, UCIIOJIHUTEIIBHBIE MEXaHU3MBbI

'Y METh:IIPOBOJUTH aHaJIn3 YCTaHOBUBLINXCS "
EPEeXOAHBIX PEKUMOB PabOThI CUCTEMBI €€ YCTOHUYHUBOCTH
W [OKazaresel KauecTBa; CHHTE3UPOBATh YIPABISIOUINE U
KoppekTupymomue ycrporcrsa CY

BrnaneTs:HaBbIKAMU  TPOBEPKH  PabOTOCIIOCOOHOCTH
000pyJIOBaHUSI CUCTEMBbI YIPABIEHHUS U €ro HacTpOIKu;
METOJAMKOM IIPOBEICHUS HATYPHBIX UCIIBITAHUI

[1ICK-9.1 ctocoOHOCTBIO
MPOEKTUPOBATH CUCTEMBI YIIPaBICHUS
JOBHUKCHUEM JICTATCIIBHBIX annapaTOB

3HaTb:xapakTepucTuku JIA kak oObeKTa yrpaBieHUs

'Y MeTh:paccUnThIBAaTh WU ONpENENATh
DKCIICPUMEHTAIIBHO XapaKTEPUCTUKUA DJIEMEHTOB M BCEU
CHUCTEMBI YIIPABIICHUS

BHa}IeTBIMeTOHaMI/I MaT€MaTUYCCKOTO U IMOJYHATYpHOI'O

MonenupoBanus CYJIA




COAEP KAHME JUCLHUITJIMHDBI

Tabsnua 2

Ne O0beM ayIUTOPHBIX 3aHATHH 110 BUJAM B 4acax

HaumeHoBaHue pa3/iesioB TUCIUILIMHbBI
paznena Bcero JI 113 JIP

1  PIA xak oOBEKT ynpaBJICHUS 90 54 18 18

2  |Cucremsbl ynpaBiaeHus: 1 HaBuranuu JIA 80 32 32 16

3 VYrpasieHue u HaBeaeHue JIA 80 32 16 32

Ta0muna 3

Ne Ne Kox-

JEeKIH | pa3zen HanmeHoBaHMe WK KpaTKOe coJlepKaHKue JIEKIIMOHHOIO 3aHTHS BO

u a 4acoB
IBeenenue. llenm m 3amaum auctumummabl. Ocobennoctu JIA kak oObekTa

1 1 |ynpaBinenus. OrpaHU4EeHHOCTh KJlacCUYecKoi Teopuu yrpasieHus. HoBele| 6
MeTo/1bl. IMUTAIIMOHHOE U MTOJIyHATYPHOE MOJIEJINPOBAHHE
[Knaccudukarmus JIA: GalmuCTHYECKHE pakKeThl, pakeThl-HOcuTenu, KIJIA;
CaMOJIEThl U caMoJieThl-CHapsibl; OecniuiotHble JIA u 1p. Ocobennoctu CVY,

2 1  |oOycioBieHHBIC LENbIO YIPABICHHS, YCIOBHSIMH I0JIETa, KOHCTPYKIHEH u| 6
T. 1. ABHAllUOHHBIE U PAKETHBIE KOMILUIEKCHl. TUIIOBBIE CTPYKTYpPhI CUCTEM
lynpasienust
UIA kak oObekT ynpasieHus. CHiIbl © MOMEHTHI, AelicTBytomue Ha JIA: cuia
TATU JBUTATEIbHONW YCTAHOBKHU; CUJIA IPUTSKEHUS; a9pOAMHAMUUECKas cuja

3 1 [|¢ mowment. Cunsl ¥ MOMEHTBI, CO3/1aBa€Mble OpraHaMH YIpPaBJICHUS. 6
Crioco0b! ympaBieHus. YpaBHEHUsI JBMXKEHUS, X 0COOeHHOCTH. CriocoOBbl
onpezeneHus: cui 1 MoMeHToB. CTanaapTHas atMocdepa. BozmyiienHoe u
HEBO3MYILEHHOE JBUKCHHE
MeTonbl  MHTErpUPOBAHUS  ypaBHEHUH JABIKEHHUS. XapaKTepUCTUKU

4 1 TpaekTopuii  (opbut).  YmpoueHue — ypaBHeHu#.  JluHeapuzauus. 6
[lepenarounsle (GYyHKIHMU M YAaCTOTHBIE XapaKTEPUCTHKH. MoaennpoBaHue
JIA Ha aHaJIOTOBBIX M MU(PPOBBIX BHIYUCIUTEIBHBIX MAITMHAX
JlaTyuky cHUCTEM HWHEpLUAIbHOW HaBUTalMHM. AKCEIEepOMETpbl, AATYUKU
YIJIOBOM CKOpOCTH, cpaBHHUTenbHass xapakrepuctuka MHC wn BUHC,

) 1 |matumkm ®W cHCTEMBl WHEPUMAIBbHOW HaBHTanmud Ha ocHoBe MEMS| 6
TexHOJNOTuM. COBpEeMEHHblE CHCTEMbl HHEPLUATbHOM HaBUraluu H
NEPCIEKTHBBI MX Pa3BUTHUS

6 1 JlaTuuku cucreM cryrHukoBoi HaBurauuu. [JIOHACC u GPS npuemnuku. 6
ANTOpUTMBI 00pabOTKH CUTHAJIA
Vrpasmstromue yerpoiictBa CYJIA. Jlormueckoe, aHanoroBoe u 1ugpoBoe

7 1 [ympasnenne. BbopToBbie 1M@pOBBIE  yNpaBISIOUIME BBIYUCIUTEIbHBIE 6
MamuHbl.  Crnenuanu3upoBaHHble  MH(OPMAIIMOHHO  BBIYMCIMTEIbHbIC
CUCTEMBI

8 1  |McnonunTenbHble MEXaHU3MBI CUCTEM ynpasieHus JIA 6

9 1 IHp06JIeMLI HABUTAIIMOHHOTO OOCCIICUEHUsT TOJBIKHBIX OOBEKTOB B| 6

2




ABTOHOMHBIX, KOMaHIHBIX HWJIN KOM6I/IHI/IpOBaHHI)IX CUCTCMAaX yIpaBJICHUA

10

[MHepumanbpHble PaIUOJIOKANMOHHBIC, ONTHYECKUE WM WH(pPaKpacHbIC
(TeroBbIe) CUCTEMBbI HaBUTAMH. KOppelsiMOHHBIE M WHTETPUPOBAHHBIC
CHUCTEMBI 00pabOTKH U3MEPUTETHHON HHPOPMALTHH

11

[[Tapametprl opueHTauuu JIA: HanpaBIsIIOIIME KOCUHYCHI, YIJIbl JWjepa u
Kpbu10Ba, BEKTOP KOHEYHOTI'O ITIOBOPOTA, Iapamerpsl Ponpura - ['ammibToHa
u Keitnn — Kneiina.

12

[Kunematuueckue W AUHaAMU4YeCKUe ypaBHeHusi BpamieHus JIA. Cucrembl
yIpaBJeHUS yIJlaMy TaHTaXa, KpeHa, U peIcKaHbs (Kypca)

13

CucreMsl cTabmin3anuu aBmxeHnsa JIA

14

Bamaya crabwinzauuu JBUkeHUS JIA W TPYAHOCTH €€ pELICHHUS.
Crabunmmzanus cnabo AeMn@UpPOBAaHHBIX WM  YCIOBHO  yCTOMYMBBIX
00bekTOB. ['pyOble WM CaMOHACTPAWBAIOIIUECS CHCTEMBI YIPABICHUS?
Wnentudukaius napaMeTpoB 00beKTa YIpaBIeHUs U alTOPUTM HACTPOUKH.
CucreMsl ¢ MOJIETBIO

15

CYPT kak w™eron moBbimieHus dSHeprodddexruBHoctu. I[IpuHIUTIBL
IIOCTPOCHHUS U CTPYKTYPHBIE CXEMBI. AJITOPUTMBI yIIPaBICHUS

16

[HaBenenne kak 3amada yIpaBlCHMs JBWJKEHHEM LIEHTpa Macc U
opueHTanueil JIA. Meroabl HaBeleHUs Ha HENOJBMXKHBIE, IPOIPAMMHO U
CIIy4alHO JBMKYyIIHecs Lenu. KuHeMaTnueckue TpacKTOpUU U NEpErpy3Ku

17

[Bo3mylieHHOE ¥ HEBO3MYILIEHHOE JBIKEHHUE. Y CTOMYMBOCTD 1O JIAMYyHOBY.
Metonpl aHanusza. TouHocte CAY. BiusHue nUQppPOBBIX YIPABIAIOMINUX
YCTPOMCTB Ha yCTOMYMBOCTD U KauecTBo CAY

18

ABTOKONEOAHMS. BiusHue HEIMHEHHBIX 9JJEMEHTOB Ha IapaMeTphl
KkoJiebanuil. MeTobl UCCIIEIOBAHUS

19

CAY cratuuecku HeycToiuuBoro ympyroro JIA. MaremaTuueckas MOJENb
o0bekTa. Mertoapl moiaBiaeHuss KosebaHuid. Bbpibop U pacronoxxeHue
TaTYMKOB

20

Y CTOWYMBOCTD KOHTYpa CTaOWIM3AIMU IPU HAJIMYMM YIPYTUX KOJIEOaHUM.
CuHTe3 aBTOMaTa CTaOWJIM3alMM, YYHUTHIBAIOIIETO HECKOJIbKO TOHOB
KoJie0aHu

21

Y1paBieHue pakeTon-HOCUTEIEM

22

Vopasnenue KIJIA. W3menenue mnapaMerpoB OpOUTHL, COMMKEHHE U
CTBIKOBKA, MEXKIUIAHETHBIE NIEPEIIETHI U T.1I.




HPAKTUYECKUE 3AHATUA

Tabnuma 4
Ne Ne Kozn-
sansmu | pasnen HaumeHnoBaHue Win KpaTkoe coiep:KaHue MPAKTUIECKOTO 3aHITHS, 50
q . CeMMHapa 4ACOB
CtpykTypHas cxema JIA, kak TBepioro teiaa. MaremaTuyeckue MoJAeIu U
1 1  |cTpyKTypHBIE CXEMBI CHIIBI IPUTSKEHUS, CTAHIAPTHOU aTtMocdepsl U cuibl| 2
a’pOJMHAMUYECKOI0 COIIPOTUBIICHUS], ABUKEHUS TeJla IIEPEMEHHON MacChl
2 1 CtpykTypHas cxema JIA Kak oOBeKTa ympaBieHHS. MaTemMaTHYECKHE 2
MO/JIENIN JATYMKOB, OPTaHOB YIIPABJICHUS M UCIIOJHUTEIBHBIX MEXaHU3MOB
3 1 Tpaektopun nBHKeHHs JIA Ha aKTMBHOM M IIACCUBHOM YYacCTKe 5
TPAEKTOPUU
4 1 MareMaTHueCKUe MOJAEIN M CTPYKTYpHBIE CXEMbl JaTYMKOB YIJIOBOM 4
CKOpPOCTH
5 1 CtpykTypHas cxema akcenepomerpa. CraTHueckue M JIMHAMHYECKHE 9
XapaKTePUCTUKH
6 1 MaremMaTHueCcKue MOAEINM M CTPYKTYpPHBIE CXEMbl HCIOJIHUTEIIBHBIX 9
MEXaHU3MOB
7 1 |MHC na ocnose I'CII. CtpykTypHas cxema 2
8 1  [Crpykrypubie cxembl BUHC 2
9 2  |[CriyTHHKOBAsI HABHTAITUS 2
10 2 [Tapamerpsl opuentanuu JIA. IIpeoOpa3oBaHue OIHUX MapaMETPOB B 5
apyrue
11 2 |[KunemaTudeckue ypaBHeHUs BpamieHus JIA 6
12 2  lunamuyeckue ypaBHeHHs BpamieHus JIA 6
13 2 Yropapisromiue M KOPPEKTHPYIOLIME U HUCIOJIHUTENbHBIE YCTPOWCTBA 6
CHCTEM CTaOMIM3aINU
14 2  |CTpyKTypHBIE CXEMBI CUCTEM CTaOMIM3aluu. YacTOTHBIE XapaKTePUCTUKU 6
15 3  |HenuHeliHble U ONTUMaJIbHBIE AITOPUTMBI CTAOUITU3ALINN 2
16 3  |®ynkunonambHble cxeMbl CYPT. AnroputMmel yrpaBieHUs 2
17 3 |YpaBHEHUS U CTPYKTYPHBIE CXEMbI METO/IOB HAaBEACHUS 2
Pacrionaraemble 1 JONyCTUMBIE Neperpy3ku. HaBenenue npu orpaHuueHUN
18 3 |meperpy3ok. BrmsHHMe KHHEMAaTHYeCKHMX CXe€M Ha JUHAMUYeckue| 2
XapaKTepUCTUKH CUCTEM HaBeJICHHS
19 3 |CBoGoaHbIE U BBIHYKEHHbIE Koebanus. OnpeneneHrne napaMmeTpoB 2
20 3  |CtpykTypHas cxema CUCTeMbI cTabuiIM3anuy HeycToiunBoro ynpyroro JIA | 2
21 3 |CtpykTypHas cxema CUCTEMBbI YIpaBJIEHUS paKeTOW-HOCUTENEM 2
22 3 |Pacuer ympaBisIOLUIMX BO3EHCTBUIN 115 ocyliecTBIeHUsI MaHeBpoB KJIA 2




JIABOPATOPHBIE PABOTbI

Tabsmna 5
Ne Ne Kozn-
3aHATH | pazien HanmenoBaHnue mim KpaTkoe coepkaHue J1adopaTopHoil paboThl BO
s a 4acoB
1 1 OnpeneneHue mnapaMeTpoB SJIEMEHTOB CHCTEMbL  YNPaBICHUA JIA 1o 6
pe3ylIbTaTaM CTCHIOBBIX M JIETHBIX MCIIBITAHHIA
2 1 |Cratuueckue u AMHAMUYECKUE XapaKTEPUCTUKU CUCTEM yrpasiieHus JIA 6
3 1 MccnenoBanne TouyHOCTHBIX Xapaktepuctuk BMHC Ha nByxcreneHHOM 6
MOJIETIUPYIOIIEM CTEH/IE
4 2 I3MepeHue  YaCTOTHBIX  XapaKTEPUCTHK  CHCTEMbl  CTa0MIM3aINU 6
[POI0BHOTO ABMXEeHUs JIA
5 2 OnHOOCHast cucTeMa CTaOWIM3alMK YIIIOBOTO MOJOXEHHS OOBEeKTa Ha 4
KayarouieMcsi OCHOBaHUH
6 2 VccnenoBanue TpaeKTOpUNW U TEPErpy30K MpPHU Pa3IHMYHbIX MeETOoJaxX 6
HaBE/ICHUS
7 3 |Ompenenenue nmapameTpoB aBTokonebanuii JIA npu peneitnom ynpasienuu| 6
8 3 [[puMeHEeHHEe CHUCTEM YOpPaBICHHS C TEPEMEHHOM CTPYKTYpOul ISt 6
o0ecrnedeHrs yCTOMYMBOCTH CTPYKTYPHO HEYCTONUYMBBIX JIA
9 3  |WccnemoBaHue anropuTMOB YIIpaBICHUS HEyCTOHUYMBBIM JIA 6
10 3 CpaBHEHHE METOJIOB OINTHUMAIBHOTO YIPABICHUS JBM)KEHHUEM paKeThI- 6
HOCHUTEIIS
11 3 HCCJIGE[OBaHI/Ie tpaekropuil KJIA npu onHO, IBYX M TpeX HMMITYJIbCHBIX 4
BO3JICHCTBUSIX
12 3  |UccnenoBanue Tpaektopuii crycka KJIA ¢ opOuTs 4
CAMOCTOSATEJIBHASA PABOTA CTYAEHTA
Tabnuia 6
Brinonnenue CPC
Bt paBoThi  cofiepyKanHe 3aanns Crnucoxk nutepatypsl (¢ yKazaHHeM Kon-Bo
pa3/erios, riaB, CTPaHMUIL) 9acoB
W3ydenue OTJICTBHBIX pasaenos|OcHoBHas - 1 (€.7-184); 3 (c. 24-39); 4 (c. 30
TUCIUILTUHEL (6 ceMecTp) 79)
Mayueinie | OVICIMX  pSACION g - (c. 34.563) 1 (. 254271) | 40
[ToaroroBka k 3a4ety (6 cemecTp) OcHoBHas 1-3. JlononuurenpHas - 1 24
[ToaroroBka k 3auety (7 cemecTp) OcHoBHas 1-3. JlonomHuTENBHAS - 2 24
BrInosHEHNE KypCOBOIO ITPOEKTa Ocroswas - 1 ~(c. 7-155);  4-6. 64
JlononautenpHast - 1-3
[loaroroBka k 3x3ameny (8 cemectp) OcHoBHas 2-6. JlononHuTensHas - 1-2 36




HACIIOPT ®OHJA OHEHOYHbLIX CPEACTB

TabOmuma 7
Bn
HanmenoBanue A
KOHTPOJIA NoNe
pasaenon Kontponupyemas komnereniusa 3YHbl N
(BKIIIOYAs  |3amaHuiA
JHUCHHUIUIMHBI .
TEKYIIU)
OIIK-2 BrameHHEM OCHOBHBIMU METOLAMH, CIIOCOOaMU Samura
Y CpPEJICTBAaMH TOJIYUYCHHS, XpaHEHUs, IEPepadOTKH
Bce paszneinsl KypCOBOI'O 1
uH(pOpMaIUK, HATHIHEM PabOTHI C KOMITBIOTEPOM KaK DOeKT
CpElICTBOM yIpaBiieHus1 nHopMmaren P
T1K-4 criocoOHOCTBIO Ha OCHOBE CUCTEMHOTO IT0IX01a
aHAIIM3UPOBATH Pa0OTy CUCTEM YITPABJICHUS
JIETATEIBHBIX U MOJABM)KHBIX allllapaToB Pa3IMuyHOTO ammra
HA3HAYCHUS KaK 00BEKTOB - OpUEHTAIINH,
Bce paznensr KYPCOBOT'O 2
CcTaOMIM3alMHy U HABUTALIMU U CO3J]aBaTh UX DOeKTa
MaTEMaTHYECKUE MOJICIIN JBHKEHHUS, I03BOISIOIINE p
MIPOTHO3UPOBATH TEHCHITUIO PA3BUTHS UX KaK
O00BEKTOB YIPABJICHUS U TAKTUKH UX MIPUMEHEHHS
3amuTa
IICK-9.1 crtocoOHOCTHIO MPOEKTUPOBATH CHCTEMBI HI
Bce paznensr KypCOBOTO 3
YIPaBJICHUS ABUKCHUEM JICTATEIbHBIX allapaToB
pOeKTa
OIIK-2 BnageHneM OCHOBHBIMU METOJIAMH, CIIOCOOaMU
M CpeACTBaMH MOJIyUYEeHHUs, XpaHEHH, IEPEPAOOTKH 3aueT
Bce paznenbl peal yi - XP - ePep 1

uH(pOopMaL1, HATMYUEM pabOThl C KOMIIBIOTEPOM Kak
CPEACTBOM YIpaBieHUs HHPOpMaLUeit

(6 cemectp)

Bce paznenst

I1K-4 ciocoOHOCTHIO HA OCHOBE CHUCTEMHOTO IMOX01a
aHAJIM3UPOBATh pabOTy CUCTEM YIIPaBJICHUS
JIETATEIBHBIX U MOJABMXHBIX allllapaToB Pa3JIMUYHOTO
Ha3Ha4YeHHs KaKk 00BEKTOB - OpHUEHTAIINH,
CTaOMJIM3alMY ¥ HaBUTAIMH U CO3/1aBaTh UX
MaTeMaTHYEeCKHE MOJICIIH JBHKEHHUS, TTO3BOJISIOIINE
MIPOTHO3UPOBATH TEHCHITUIO PA3BUTHS UX KaK
OOBEKTOB YIPABICHUS U TAKTUKU UX IPUMEHEHUS

3aueT
(6 cemectp)

Bce paznenst

I1CK-9.1 criocoGHOCTBIO MPOEKTUPOBATH CUCTEMBI
yIIpaBJICHUS IBUKCHUEM JICTaTEIbHBIX alllapaToB

3aueT
(6 cemectp)

Bce paznenst

OIIK-2 BnageHneM OCHOBHBIMU METOJIAMH, CIIOCOOaMU
U Cpe/ICTBAMHU IOJIyYeHHsI, XpaHEHHUs, TepepaboTKU
uH(pOopMali, HATMYUEeM pabOThl C KOMITBIOTEPOM Kak
CPEeACTBOM YyIMpaBiIeHUs: HHPpOpMaLuei

3aueT
(7 cemectp)

Bce paznenst

ITK-4 criocoGHOCTBIO HA OCHOBE CUCTEMHOTO MOIX0a
aHaAJIM3UPOBATh PadOTy CUCTEM YIIPaBJICHUS
JIeTaTeNIbHBIX U MOJIBUKHBIX allapaToB pa3InuyHOrO
Ha3Ha4YeHUs KaKk 00BEKTOB - OpUEHTAIIH,
CTaOMJIM3allMU U HAaBUTALMU U CO3/1aBaTh UX
MaTeMaTHYeCKUe MOJIEH JIBUKEHUS, IIO3BOJISIOLIIE
IIPOrHO3MPOBATh TEHJACHIIMIO PAa3BUTHSI X KaK
O00BEKTOB YIPABIICHUS U TAKTUKU UX IPUMEHEHUS

3auer
(7 cemectp)

Bce paznenst

[1CK-9.1 criocoGHOCTHIO MPOEKTUPOBATH CUCTEMBI

3auer
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yIpaBieHUS IBUKEHUEM JIETaTeNIbHBIX alnapaTtoB (7 cemectp)
OIIK-2 BaageHrneM OCHOBHBIMU METOJAMM, CITOCOOaMU
Bee paszens: U CpE/ICTBAMH TOJIyUEHHUs, XpaHEHHUs, TIepepabOTKU OK3aMeH 1
nH(popMaIuu, HaTHIUeM paboThl C KOMIIBIOTEPOM Kak | (8 cemecTp)
CPEICTBOM yIpaBlieHUs: HHPOpMaIuei
I1K-4 criocoOHOCTBIO HA OCHOBE CUCTEMHOIO MOAX0A
aHaAJIM3UPOBATh pabOTy CUCTEM YIIPaBJICHUS
JIETATeNBHBIX U MOBIKHBIX allllapaToB Pa3InYHOIO
Ha3Ha4YeHUsI KaKk 00BEKTOB - OpUEHTAINH, DKk3aMeH
Bce paznensr 2
CTa0WIM3alMU U HaBUTALUU U CO3/1aBaTh UX (8 cemectp)
MaTeMaTHYeCKUe MOJIEH JIBUYKEHUS, IIO3BOJISIONIIE
MIPOTHO3UPOBATH TCHCHIINIO PA3BUTHSI UX KaK
O00OBEKTOB YIPABIICHUS U TAKTUKU UX IPUMEHEHUS
Bee pasjienbi IICK-9.1 crnocoOHOCTHIO MPOEKTUPOBATH CHCTEMBI DK3ameH 1
yIpaBIEHUS IBUKEHUEM JIETATEIIbHBIX allllapaToB (8 cemectp)

THUITIOBBIE 3AJIAHUA, ITPOLUHE/AYPbI IPOBEJIEHU A,
KPUTEPUU ONEHUBAHUA

1. 3amuTa KypcoBOro npoeKra

B Hauwane cemecTpa CTyAEHTY BBIIA€TCS WHIMBHIYyaJIbHOE 3a/laHME Ha
yIpPaBJICHUE YIJIOBBIM TOJOKEHHEM KOCMHUYECKOTO JIeTaTeIbHOro —arnmapara.
CTyAeHT BBINOJHSIET BCE HEOOXOIUMBIE pPAcueThl M MPEACTABISET Ha 3allUTy
Oo(OpMJICHHYIO TOSICHUTENbHYIO 3amucky. [lpenmomaBaTenb 3ajaeT yTOYHSIONINE
BOITPOCHI IO COIEP>KAHUIO pabOTHI.

Kpumepuu oyenuganus:

Omauuno: 1lpaBUIbHO BBIIOJHEHBI BCe 3 TJIaBbl paOOThI, CTYJIEHT OTBEYAET HA
BCE€ BOIPOCHI.

Xopouwio: BeinonHeHs! Bee 3 ri1aBbl padOThl, HO UMEIOTCS HEKOTOPbIE HETOYHOCTH,
CTYJIEHT OTBEYAeT Ha OOJIBIIMHCTBO 33/]1aBAEMbIX BOIPOCOB.

Yooenemeopumenvrno: BbINONHEHBl TOJBKO 2 TIJaBbl pabOThl, CTYAECHT Ciabo
IIOATOTOBJIEH U HE OTBEYAET HA BOIIPOCHI.

Heyooesnemsopumenvro: BeinmoiiHeHO MeHee 2 TJ1aB paOOTEHI.

3adanue na Kypcosoe npoekmupogarue
3amaH 0OBEKT YNPaBICHUS:

1+T,s2
Wl(s): 2 2
1+s+T;s

Wz(s) = Tls

1+5+T,8° +Ts°
[Tapametpst o0bekTa: T1=0,2; T2=0.8.




CrpykTypHas cxema alanTUBHON CUCTEMbI YIIPABIICHUS:

— a1
+
1 1 U
Cos(t) PED =
<= 8 X, S

Puc. 1. CrpykrypHas cxema  aJanTHUBHOM  CHCTEMBI  YNPABJICHUSA
HEYCTOWYUBBIM OOBEKTOM YIIPABIICHUS

JI1st 3a1aHHOM CHCTEMBI BBITIOJIHUTB:

1. OnpenenuTs mapaMeTphl JIWHEHHOTO 00BEKTa yNpaBiICHUS] Ha OCHOBE BECOBOM
(GyHKLIMH.

2. OnpenenuTh TapaMeTpbl JIMHEHHOTO OOBEKTa YIpaBJICHHS Ha OCHOBE
YaCTOTHBIX XapaKTEPUCTHK.

3. IIpoBecTu uccienoBaHue aJanTHUBHOW CHCTEMbI YNPABICHUS HEYCTOMUYHBBIM
OOBEKTOM YIIpaBiieHUs. BBIIOTHUTE 0030p COBPEMEHHBIX METOJOB MAECHTU(UKALNN
Ha OCHOBE YaCTOTHBIX METOJIOB.

Bonpocwi

1 .ITpuHIUIIBI AEMCTBUS, TUIBI AKCETIEPOMETPOB, YPABHEHUS JIBHXKCHUS.

2.Cuctema cTabuiIn3alu yria KpeHa 0alIMCTUYeCKON paKkeThl.

3.Cuctema OOKOBOH cTaOmiaM3auMd OATUTMCTUYECKON pakeTbl. YpaBHEHUS
OOKOBOI'0O BO3MYIIIEHHOT'O JIBXKCHHUSI.

4.Cucrema crabwimzanuu yria peickaHuss BP (ypaBHeHUS HBM)KEHUS, 3aKOHBI
YIOPABJICHUS], OLIEHKA YCTOMYMBOCTH U Ka4eCTBa TMHAMUKH ).

5.BausiHue ynpyroro u3rubda Kopnyca 0auIMCTUYECKON paKeThl HA YCTOMYMBOCTD
CUCTEMBI CTa0MIIN3aIIH.

6.Biusiane xonebaHuii KUAKUX KOMIIOHEHTOB Ha TMHAMUKY PaKETHI.

7.CuctemMa HOpMaJIbHOUM CcTaOUIU3aNK OATNTUCTUYECKON PAKETHI.

8.YpaBHEeHUs IBHKEHUSI OAHOOCHOW CUCTEMBI yIipaBiieHus: opueHTanuen KJIA.

9.YpaBHeHnus yrioBoro asuxkenus KJTA.

10.0cHoBHBIE  GYHKIMA  CHCTeMbl  ymopaBieHus  jaBwkeHuem  KJIA.
Xapaxkrepuctuku opoutsl KJIA. CucteMbl KoopuHaT.

11.IIpyHIMIBI TOCTPOCHUSI CUCTEM YIPABICHUS OpPUEHTALMEW U CTaOMIM3aluu
KJIA.

12.I'paBuTalIMOHHAsA CTa0MIM3alMs KOCMUUYECKOTO JIETaTEIBHOTO anmnapara.

13.Aspoaunamuueckas crabunuzanus KJIA.

14.Crabunnuszamust KJIA ¢ moMOIIBI0 CUIT CBETOBOI'O JABJIEHUS.

15.Crabunu3zanus KJIA ¢ moMmonisto BpaiieHusl.



2. 3auer (6 cemecTp)
Crynenry 3agaercs 1 Borpoc u3 nepeus. Eciau cTyieHT He OTBe4aeT Ha BOIPOC,
eMy 33/1al0TCsl YTOUHSIOIINE BOTIPOCHI

Kpumepuu oyenusanus:
3aumeno: [IpaBUIbHBIA OTBET HA BOIIPOC, JOMYCKAKOTCS HETOYHOCTH.
He 3aumeno: HenpaBUIbHBIN OTBET HA BOIIPOC.

Bonpocur

1. O6mue cBeneHns 0 OATTUCTUIECKUX paKeTax.

2. Tpacktopun OaTUCTUYECKUX PpaKeT (OCHOBHBIC TIOHSTHSA, DJIEMEHTHI
TPAEKTOPHH).

3. YpaBHeHUs JBWKEHUS OAUTUCTUYCCKON paKeThl Ha TACCHBHOM YYacTKe
TPACKTOPHH.

4. ®opMbl TPACKTOPHUM OAITUCTUUYECKUX PpaKET (MaTEeMaTUYECKOE OIKMCaHUE,
XapaKTEpHbIE OCOOCHHOCTH).

5. Cnoco6bl ynpaBiieHHs! 1adbHOCTBIO MOJIeTa OANIMCTUYECKON PAKETHI.

6. YpaBHeHUs NBUKEHUS OaNIMCTUYECKON PaKeThl HA 3aKIIOYUTEIHLHOM Y4acTKe
TPaeKTOPHH MPHU BX0Jie B aTMOchepy.

7. DHepreTMka aKTUBHOTO Yy4YacTKa TPAeKTOpUM OaUIMCTHUYECKOM paKeThl
(ypaBHenue L{nonKoBCKOTO, TOHITHE yIETFHOTO UMITYJIbCA CHIIBI).

8. CrocoOpl  yBeMMYEHHSI KOHEYHOM CKOpPOCTH OauIMCTUYECKOW pAaKeThl Ha
aKTUBHOM Y4YacCTKe.

9. O6mme cBeacHMS 00 opraHax yIpaBJICHHS MOJETOM OaTMCTHUYECKOM PaKETHI.

10. TIpuHIATIBI AEHCTBUS, TUIBI aKCEIIEPOMETPOB, YPABHCHUS TBHKCHUS.

3. 3auer (7 cemecTp)
Crynenty 3agaercs 1 Bonpoc u3 nepeuns. Eciu cTyI€HT He OTBEYaeT Ha BOMIPOC,
CMY 3a1al0TCA YTOUYHAIOIIHNEC BOIIPOCHI

Kpumepuu oyenusanus:
3aumeno: [IpaBUIbHBINM OTBET HA BOIPOC, JOMYCKAOTCS HETOYHOCTH.
He 3aumeno: HenpaBuipHbINM OTBET HA BOIIPOC.

Bonpocur

1. CiocoObl yBemMYEHUS! KOHEYHOW CKOPOCTH OaJNTUCTUYECKON pakeTbl Ha
AKTUBHOM Y4YaCTKe.

2. [Iporpamma yria HaKJIOHA TPACKTOPHUH OAJUTMCTUYECKOU PAKETHhI.

3. O0mue cBefieHUs 00 opraHax yrnpaBjeHUs MOJIETOM OALTUCTUYECKON paKeThI.

4. CucteMbl aBTOMaTUYECKOTO YIIPABIICHUS JAIBbHOCTHIO MOJIeTa OAITUCTUYECKOM
paKeThl.

5. [IpuHLUIIBI IEHCTBUS, TUITBI AKCEJIIEPOMETPOB, YPABHEHUS ABMXKCHUS.

6. Cuctema crabunuzanuu yria KpeHa OaJsTuCTUIECKON PaKeThI.
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7.Cucrema OOKOBOM cTabuiu3anuy OaUIMCTUYECKON pakeThl. YpaBHEHUS
OOKOBOT'O BO3MYIIEHHOTO TBUKEHUSI.

8. Cuctema crabunmszanuu yria peickanus BP (ypaBHeHUS ABIIKEHUS, 3aKOHBI
yIIpaBJICHUS, OIICHKA YCTOMYNBOCTH U KaueCTBa TUHAMUKH).

9. Bmusnue ynpyroro wusruba Kopmyca —OaJJIMCTUYECKOH  pakeThl Ha
YCTOMYUBOCTH CHCTEMbI CTA0MIIN3ALIUH.

10. Bausiue xonebanuil >KUAKMX KOMIIOHEHTOB Ha JJMHAMUKY PaKeThI

4. Jx3ameH (8 cemecTp)
Crynenty 3amatorcst 2 Bompoca u3 1 u 2 uvacteidl. B ciywae, ecnu CcTyAeHT He
OTBEYAET Ha BOIPOC, EMY 33JIalI0TCSl YTOUHSIIOIIUE BOMPOCHI M0 3TOW YacTu

Kpumepuu oyenueanusi:

Omauuno: [IpaBUIIbHBIN OTBET Ha 2 BOIMpPOCA.

Xopowio: 1lpaBUNbHBIA OTBET HAa 2 BOIPOCA, JOIMYCKAIOTCS HE3HAUYMTEIbHBIC
OIIIUOKH.

Yooenemsopumenvro: [lpaBunbpHblil 0TBET Ha 1 Bompoc.

Heyoosenemsopumenvro: OTBeT MeHee, yeM Ha | Borpoc.

Bonpocnwi

IYACTH

1. Cucrema O0KOBOI KOPPEKIMH TPAEKTOPUHU OAJITUCTUYECKON PAKETBHI.

2. CucreMa HOPMAJIBHOM CTa0MIM3AINH OATTUCTHUYECKON PaKeThI.

3. YpaBHeHUs IBIKEHUS OJHOOCHOM CHCTEMBI yrpaBieHus opueHTaruei KJIA.

4. YpaBHeHus yrioBoro asumxenus KJIA.

5. OcHOBHbIE  (YHKIMM  CcUCTeMbl  ympaBieHuss  JaBwkeHueM  KJIA.
Xapaxkrepuctuku opoutsl KJIA. CucteMbl KoopuHaT.

6. [IpuHIIMTIBI TTOCTPOEHUSI CHCTEM YIMPABICHUS OPUEHTAlMEed M CTaOMIM3AIuU
KIJIA.

7. I'paBuTaniionHas craOuIM3anys KOCMHYECKOT0 JIETaTeILHOTO anmnapara.

8. Aspoaunamuueckas crabunuzarus KJIA.

9. Crabunu3zamus KJIA ¢ moMoIipio crjl CBETOBOTO JIaBJICHUS.

10. Crabunuzarnus KJIA ¢ momoristo BpaiieHus.

11. Tunuynbsie 3agaun crtabwimzauuu W ynpasieHus KIJIA npu mnomomiu
AKTUBHBIX CUCTEM.

ITYACTD

1. YysctBuTensHubie  dyieMeHThl  KJIA  (rupockomuueckue,  AJIEKTPOHHO-
ONTUYECKHE JATYUKU OPUEHTAIMU, MPUOOPHI OPUEHTAUUU OTHOCHUTENILHO IUIAHET,
ConHua u 38€371).

2. OCHOBHbIE XapaKTEPUCTUKH JBUTATEICH IMOCTOSIHHOW TATH IJIsl YNpaBIICHUS
KOCMHUYECKHUM JIETATEIIbHBIM alapaToM.

3. Uneprmonnsie MaxoBuWuHbIC naurarenu. CuiioBeie TUpOmpuOOpbl (007aCTh
MIPUMEHEHU s, 0COOEHHOCTH, OCHOBHBIE XapaKTEPUCTUKU, 3aKOHBI YIIPABIICHHUS ).

4. MOMEHTHBII MarHUTONPUBOJ MPUMEHUTEIIBHO K yripaBieHuto KJIA.
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5. TunnuHble 3amauu ynpaBiieHHs YIJIOBbIM ABmxkeHueM KJIA mpu nomoim
AKTUBHBIX CUCTEM.

6. Crabmwinsauus yrioBoro mnosoxkeHuss KIJIA ¢ mnoMombplo  JTMHEWHBIX
QITOPUTMOB YIIPaBJICHUS.

7. UccnenoBanue ycrolunBocTH yriioBoro auxkeHus KJIA meromom dazoBoit
IUIOCKOCTH.

8. UccnenoBanne ycroumBocTH cucteMbl crabmimsanuun  KIJIA  merogom
TOYEUYHBIX MPEOOPa30BAHUMI. Y CTOMUMBOCTD «B OOJIBILIOMY.

9. UccnenoBanue OBICTPOTHI 3aTyXaHHsI TEPEXOAHBIX IPOILECCOB METOIOM
¢daz0Boil mnockocTu. CKOMB3SAIIMA PEKUM.

10. Cucrema yrnoBoii crabmwmmzammun  KJIA ¢ JormueckuMm — alropuTMoM
dbopMUpOBaHUS YIPaBICHUSI.

11. Cucrema YIJIOBOM CTaOUIM3aLUH KJIA c VCITOJIb30BAHUEM
CEKIIMOHUPOBAHHOTO 1aTYMKA YIJIOBOTO OTKIOHEHHS.

12. IIporpammbr  ynpasinenuss KJIA (pexumsl rameHusi yrioBOH CKOPOCTH,
MOMCKA ONOPHBIX OPUEHTUPOB, CTAOMIIM3AIMH YTJIOBOTO MOJIOKEHUS U Ap.).
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