degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: CemuHap 10 YIPaBJICHUIO IBIKCHUEM U HABUT'ALIMM KOCMUYECKHUX alIapaToB
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kagenpa adpou3NIeCKOil MEXaHUKU U YIIPABJICHUS JIBH)KCHHEM

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
2 (BeceHHHIN) - 3ayer

3 (ocenHuit) - 3auet

AynutopHbIx yacoB: 150 Bcero, B TOM 4HcIe:
nexkuuu: 0 gac.
cemuHapsl: 150 gac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.

Bcero gacos: 270, Bcero 3a4. en.: 6

[Iporpammy cocTaBui: H.E. 3y0oB, n1-p TexH. Hayk, npodeccop 1o kadenpe, mpodeccop

[Iporpamma obcyxneHa Ha 3acefannu kKadeapy adpoduznueckoil MEXaHUKH U yripaslieHust qemkenuem 06.04.2020



AHHOTANMA

Nzydenne yueOHOW AWCIMILTAHBI HANPABIEHO HAa YIIyOJIeHHE M pacIIupeHne 0a30BOW MpodecCHOHANTBHON
MOJITOTOBKU MarucTpanTa, OPMUPOBAHUE COOTBETCTBYIOIIMX KOMITCTECHITHHA.

B yueOHO# QUCHMIUIMHE paccMaTPHUBAIOTCS OCHOBHBIE TEOPETHUECKUE MOHSTHS, KOHIENIIUA ¥ TOJXOJbI,
HCIIOIb3yEMbIE B MNPOCKTUPOBAHUU ONTHUMAJIBHBIX CUCTEM YMNPABICHUS YIJIOBBIM JBUXKEHUEM KOCMUYECKUX
anmapatoB. CTyIeHThI 3HAKOMSTCS CO CIEUATHN3NPOBAHHBIM MaTeMAaTHYECKUM arapaToM, UCIIOIb3yEMBIM B
o0macTu pa3pabOTKM M OKCIUTyaTallil CHUCTEM YNPaBICHUS JBUKCHHEM W HABHUTAIUM KOCMHYECKUX
anmnaparos.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

* (opmupoBaHue 6a30BBIX 3HAHUH 110 MPOESKTUPOBAHHUIO ONTUMAIIBHBIX CHCTEM YIPaBICHHS yIJIOBBIM
JBI)KEHHUEM KOCMHYECKUX allaparoB M COMMKEHHMEM KOCMHUYECKHX amlaparoB (BKIOYasi 3HAKOMCTBO
CO CHENMAIN3UPOBAHHBIM MaTeMAaTHYECKUM aIllapaTroM) sl UCIIOIb30BaHUs B 00JacTH pa3pabOTKH U
9KCIUTyaTallid CUCTEM YTIPaBJICHUs IBMKEHUEM U HABUTALUM KOCMHUYECKUX alllapaTos.

33]13‘[1/[ JAUCHUIIINHBI

¢ JaTb CTyACHTaM 0a30BEIC 3HAHMS B 00JIACTH MPOCKTUPOBAHNUC ONTUMAJIBHBIX CUCTCM YIIPABJICHUA
YITIOBBIM JIBUKCHUCM KOCMHUYCCKUX allllaparoB U COMMKEHHEM KOCMUYECKUX araparosB;

° Pa3BUTb HABLBIKKM IOCTAHOBKH, aHAJIM3a W PCHICHUA 3aJa4d IO MPOCKTUPOBAHUC OITUMAJIbHBIX
CUCTEM YIIpABJICHUA YIJIOBBIM JBHXXCHHCM KOCMHYCCKHX AallllapaToB U COMMKEHHEM KOCMHYECKHX
arraparos.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3 Cnioco6en BbIOUpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAETM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-3 Cnocob6en mpodeccuonansao padorars ¢ |[1K-3.2 Criocoben MIPOBOJIUTH JKCIIEPUMEHT
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM (MonenupoBaHKe) C HCIOIb30BAaHUEM HCCIIEIOBATEIBCKOTO
o0opynoBanueM (MpuOOpaMH U yCTaHOBKaMH, |000pynoBaHHs (ITAKETOB MPUKIATHBIX IPOrPaMM)
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- o0myro Ki1accM(UKAIMIO WCIOJHHUTEIBHBIX OPraHOB CEMHHApa IO YMPaBICHUIO JBUKECHUEM U
HaBUTAINH;
- IMHAMHUYECKUE YPaBHEHUS IBIKCHUSI KOCMUYECKUX alIpaToB MPH OPUEHTAIIMN U COIMKECHUY;
- MaTeMaTUYECKyI0 MMOCTAHOBKY KHHEMAaTUYECKOH 3a/1aull ONTUMAJIBHOIO YIIPaBICHUS;
- MaTeMaTH4YeCKyI0 MOCTAHOBKY TMHAMUYECKON 3a/laul ONTUMAIBLHOTO YIIPABICHUS;
- MaTeMaTHYECKYIO ITOCTAHOBKY 3a/1a4 OIIEHKU U MICHTU()HUKAIIIH.
YMETb:




- BHICTh (U3MYECKOE COAEpKaHWE B 33jJa4ax [0 ONTUMAIBHBIM pa3BOPOTAM, YIIPABICHHIO

CONIIKCHHEM;

- ACTOJIH30BaTh HH(OPMAIIMOHHBIE TEXHOJIOTUU M KOMITBIOTEPHYIO TEXHUKY JUIS PEIICHHS 33]1a4;
- UCIOJIb30BaTh METOABl MATEMAaTUUECKOTO aHAIN3a JJIsl PEILICHUS 3a]1a4;

- HCTIOJIK30BAaTh MPUKIAHON TakeT «Matlaby 1ist MonenupoBaHusi paccCMaTpPUBAaEMBbIX 3a/1ad.
BJIAJETh:

- KyJbTypOW MareMaTH4ecKOoll IOCTAaHOBKU 3a/ad, CBSI3aHHBIX C ONTUMAJbHBIMHM DPa3BOPOTaMHU U
yIpaBjieHUEM CONMMKEHNEM KOCMUYECKHUX allaparos;

- HaBBIKAMH CaMOCTOSITEIbHON paboThI;

- HaBBIKAMH Pa0OTBl C HAay4YHOH JHUTEpaTypod IO ONTHMAaJbHBIM DPa3BOPOTAaM M YIIPaBICHUH

COMMKEHNEM KOCMHYECKHX arraparoB.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

| I[I/IHaMI/ILIECIEaH 3ajaya  yIpaBJIeHUs 15 12
OpHUEHTAaLMe KOCMUYECKUX aIllapaToB

) Knaccuduranums HCIIOJHUTEIBHBIX 15 12
OpIaHoB
OOmas MOCTAaHOBKA 3a7a4n

3 OITUMAIbHOTO yIpaBIeHUs 15 12
KOCMHMYECKUMU allliapaTamMu

4 Kunemarndeckas 3ajada ONTHMalbHOTO 15 12
yIpaBjIeHUs

5 OnTtuManbHOE  yIpaBlI€HUE  YIIOBOU 15 12
CKOPOCTBIO
VYnpaBieHne OpUEHTALMeH KOCMUYECKHX

6 anmnapToB c HCIIOJIb30BaHHEM 15 12
PEaKTUBHBIX ABUraTesen
VYpagneHrue OopUEHTAlUMENd KOCMUYECKUX

7 anmaparos c HCIOJIb30BaHUEM 15 12
HMHEPLIUOHHBIX UCIIOJHUTENBHBIX
OpraHoB
[locTpoenne OOpPTOBBIX aJrOPUTMOB Ha

] OCHOBE  HMHXKCHEPHOTO  NpHOIMKEHHE 15 12
3aJa4d  ONTUMAJIBHOTO  YIPaBJICHHUSA
KOCMMYECKUX alapaTos.

9 VYnpasnenne nuHeitHpiMu Multiple Input 15 12
Multiple Output-cuctemamu

10 VYnpasieHue COMMKEHHEM KOCMHUYECKHX 15 12
annaparos

Nroro gacos 150 120

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

270 gac., 6 3au.ef.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)




Cemecrtp: 2 (Becennuit)
1. JlunaMudeckas 3a/a4a yrpapieHUs] OpUCHTAIeH KOCMUYECKHX allliapaTtoB

OOmas popmMynupoBKa 3a1auyl YIpaBIeHUs] AMHAMUYECKMMHU cucteMaMu. O030p MareMaTHuecKuX
METOIOB aHAIM3a M INPOCKTUPOBAHUS yNpaBICHUS JAMHAMUYECKHMMH cHUCTeMaMH. BpIBog
JMHAMUYECKHX YPaBHEHHH yIJIOBOTO JBMKEHUSI KOCMHUUECKUX aMIapaToB, COMMKEHUS KOCMUYECKUX
anmaparoB. Paznuuneie GopMBbI 3aNKICH ypaBHEHHIA.

2. Knaccmbm(aum[ HUCIOJIHUTCIIbHBIX OPraHOB

PeakTuBHBIC, HHEPIIMOHHBIC, MArHUTHBIC, TPABUTAIIMOHHBIC MCIIOJHUTENBbHBIC OpraHbl. [IpuHIMIIBI
paboTHl M1 OCHOBHbIE XapaKTEPUCTUKU.

3. OO61mas mocTaHOBKa 33/1a4M ONTUMAJIFHOTO YNPABICHNS KOCMUYECKHMU allliapaTaMy

OO030p KpuTepHEeB KauyecTBa, NPUMEHSAEMBIX [UI1 pa3IMYHBIX HCIOJHHUTEIBHBIX OPIaHOB.
CTpyKkTypHas cxeMa JMHAMHUYECKOTO KOHTypa crabunmzanuu. Jlekommosuiusi oOmed 3agadu
ONTUMAJIBHOIO YIIpaBj€HWs Ha TpU IOA33Jaud: KUHEMAaTHYECKyIO 3a7ady ONTHUMAaJIbHOIO
YIpaBJIeHUs, 33/1a4y ONTUMAaJIbHON CTa0MIIN3allui KOCMUYECKUX alllapaToB MO CKOPOCTH.

4. Kuaemarnueckas 3aladya OITUMAJIbHOI'O YIIPAaBJICHUS

OOmee perieHne KUHEMAaTWYEeCKOH 3afadd ONTHMAaJbHOTO YIMPaBIEHUS METOIOM MaKCHMyMa
[Tontpsrnna. OO030p aHAWINTHYECKHX PELICHWH ONTHUMAJIbHOTO YIPABICHHS OTHOCHTEJIBHO
MHEPIHUAIBHON CHCTEMBl KOOPAWMHAT JUIsl YAacTHBIX CilydaceB. PenieHne KMHEMaTH4eCKOM 3aaadu
OINITUMAJIBHOTO YIIpaBJIEHUsI BO BpaIAIOLIEIiCsl cucTeMe KOOpAUHAT.

5. OnTuManbHOE yHpaBiIeHHE YIIIOBOM CKOPOCThIO

PasnuyHble TOCTAHOBKM ¥ METOABI PEIICHUS 3aJa4d ONTUMAIBHOW cTabwiusanuu. 3ajgada
ONITHMAJILHOTO YIPABICHUS 10 OBICTPOACHCTBHIO. 3a/lada ONTHMAJIBHOTO YIPABICHHS 110 PACXOIy
pabouero Tena.

Cemectp: 3 (Ocennuii)
6. YrpaBieHue OpreHTAIMEH KOCMUYECKHX allapToB C UCIOJIB30BAHUEM PEaKTUBHBIX JIBUTATEIICH

OOmass ToCTaHOBKa 3aJadd ONTHUMAJbHOTO YIPABICHUS KOCMHUYECKHMH ammaparamu ¢
WCIOJIb30BaHUEM PEAKTUBHBIX ABHrareneid. OnTuMaibHOE yNpaBlieHHE 10 BEKTOPY KMHETHYECKOTO
MOMEHTa. Bprunciienre noTpeGHOro ynpasisiolero MOMEHTa. 3ajada ONTUMAIbHOTO CIIEXKEHUS 3a
MPOrpaMMHOM CKOPOCTBIO KOCMUYECKOTO anmnapara. OntuManbHoe yrpasieHne N-MepHOH CHCTEMOM
pEaKTUBHBIX JBUTaresneld. MeToj AMHAMUYecKOoro mnporpamMmmupoBanus. [IpuOnmkEHHbIE METObI
ONITUMAJIFHOTO YNpaBJICHUS 1O KBaApaTHUYHOMY KPUTEpHIO. YIpaBieHue B MaioM. Meron ¢azoBoi
IJIOCKOCTH.

7. VYimpaBiaeHuE OpUEHTALMENM KOCMHMYECKHX aIllaparoB C HWCIOJb30BAHUEM HHEPLUHOHHBIX
HCITOJTHUTENBHBIX OPraHOB

Maremaruyeckue  MOJEIM  WHEPLUUOHHBIX  MCIIOJHUTEIbHBIX  OpraHoB  (OIHOCTENEHHBIX
HCIIOJHUTENBHBIX OPraHOB - MAXOBUKOB M JIBYXCTEIICHHBIX HCIOJIHUTENIBHBIX OPraHOB - THPOANHOB).
[IpumeHeHne aHAIUTHYECKUX PELIEHUH KHHEMAaTH4eCKOM 3a/1auy Ipyu YIIPaBJICHUH HAa UHEPLIMOHHBIX
WCHOJHUTENBHBIX OPraHoB (KBa3uoNnTUMalibHOE ynpasieHue). OnrumaibHoe ynpasieHne N-MepHon
CUCTEMOM OJHOCTENECHHBIX HCIIOJIHUTENIBHBIX OpraHoB. YIpaBieHue B MajoM. MccienosaHue
CUCTEMBI HA YCTOMYNBOCTB U YIIPABISIEMOCTb.

8. HOCTpOGHI/Ie 60pTOBBIX aJITOpUTMOB  Ha OCHOBC HHXCHCPHOI'O HpI/I6J'II/I)KeHI/Ie 3aaa4u
ONITUMAJIBHOI'O YHPABJICHHUA KOCMUYCCKUX allllapaToB.



WmxenepHoe nNpuONMKEHHE 3aJaddl ONTHMAIBHOTO YINPABICHUS KOCMHYECKUM almapaToM C
WCIOJIb30BaHUEM ammapara peleHHs 3aJaud OLEeHKH M uaeHTudukaumu. [locrpoenne GOPTOBBIX
QITOPUTMOB HAa OCHOBE HHXKCHEPHOTO MNPHOMIKCHHE 3aJadd OINTHMAJIbHOTO  YIpaBICHUS
KOCMHMYECKUM amnmnaparoM sl WHepUUalbHbIX cucteM. llocTpoeHue OOPTOBBIX aIrOPUTMOB Ha
OCHOBE MH)KEHEPHOTO NMPHOIIKCHHUE 337a4i ONTUMAIBHOTO YIPAaBICHHS KOCMUYECKHUM arIapaToM
uid Bpamatommxcs cucreM. lloctpoeHune OOpPTOBBIX alTOPUTMOB ONTHMAJIBHOTO YIPABICHUS
crabuinmu3anueil yroBoro nojoxkeHus. Iloctpoenne GOPTOBBIX alrOpUTMOB HA OCHOBE MHKEHEPHOT'O
NpUONIMKEHUE 3a/1a4ud ONTHUMAJIBHOIO YIPABICHHS KOCMHUYECKMM alNapaToMIjsl BpaIlalOLIXCs
CUCTEM IpU HAJIMYMM OIPAaHUYEHUN Ha 3HAYCHHUE YIVIOBOM CKOPOCTH BpallleHUs KOCMUYECKUM
anmaparoM. [locTpoeHne OOpPTOBBIX aJrOpUTMOB HAa OCHOBE HHXKEHEPHOTO MPHOJIMKEHUE 3aJauu
ONTUMAJIBHOIO YIPABICHUS KOCMHUYECKHM allaparoM [yl MHEPLHUAIbHBIX CUCTEM IIPU HaIUYUU
OTrpaHUYEHUI Ha 3HAUYEHUE YITIOBOM CKOPOCTH BpaLICHUS

9. Ynpasnenue nuHeiineiMu Multiple Input Multiple Output-cucremamu

yIpasJeHue Mo cocTosHuIo JnHeiHpIME Multiple Input Multiple Output-cucremamu
yIpasJieHue Mo BeIXony JuHeHeiMu Multiple Input Multiple Output-cuctemamu

YIOpaBICHUE 10 COCTOSHHUIO JIMHEWMHBIMH  JIECKPHUIITOPHBIMH Multiple Input Multiple
Output-cucremamu

yIpaBJeHUE TI0 BBIXOY JMHEWHBIMU JieckpunTopabiMu Multiple Input Multiple Output-cucremamu
WHBapUaHTHOE yrpaBienue JuHeiiHpiMu Multiple Input Multiple Output-cucremamu

WHBapUaHTHOE ympamieHue nuHedHbIMH Multiple Input Multiple Output-cucremamu Ha OCHOBe
peryIspu3anum.

10. praBJ'IeHI/Ie COMMKEHHEM KOCMHUYCCKUX arraparoB

CoBMEIIEHHBII aNTOPUTM TEPMUHAIBHOTO YIpPaBJICHHUE COMMKEHMEM KOCMUYECKOTO armapara ¢
JIEKApTOBOM CXEMOU JIBUTaTE€IbHOM yCTAHOBKU

COBMEIIIEHHBIN QJITOPUTM TEPMUHAIBHOTO YIpPAaBJICHHE CONMKEHHEM KOCMUYECKOTO armapara ¢
MOJISIPHOM CXEMOM JIBUTaTEIbHON YCTAaHOBKU

OHGHKa mapaMEeTpOB BCKTOpPA COCTOAHUSA IIPU COMMIKEHUH KOCMUYECKOIO armapara.
BLICTpaSI cxeMa COTMKEHHS KOCMUYECKOrO arrapara

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, KOMIIBIOTEP U MyJIbTUMEHIHOE 000pyaoBaHNe (IPOEKTOP, 3ByKOBasi CUCTEMA).
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa

1. Maremarudeckast Teopusi onTuMaibHbIX mporieccoB [Texct]/JI. C. IlonTpsrun [u np.], -M., Hayka,
1983

2. Yrpasnenue conmmxerreM kocmudeckux ammaparoB [Tekct]/HO. A. Epmuiios, E. E. MBanosa, C. B.
[ManTromun , mox pen. E. I1. Ilonoga, -M., Hayxka, 1977

3. llpuMeHeHne KBaTEpHUOHOB B 33Jjadyax opueHTanuu TBepaoro tena [ Teker]/B. H. bpanen, U. I1.
Imeirnesckuit, -M., Hayka, 1973

4. Maremarnueckas Teopus ontuManbHbIX mporeccoB [Texct]/JI. C. [lortpsarun, -M., Hayka, 1976

JomonanTtenyHas uTeparypa
1. OnrrumansHOe ynpasnenue [ Texct]/M. Aranc, [1. ®an6 , -M., MammaocTpoenue, 1968
2. [lpuknaanas Teopusi ONTUMATBHOTO yrpaBieHusi. ONTUMH3AINS, OlIEHKa U yrnpasienue [Tekcrt]/A.
Bpaticon, Xo FO-1lu , nep. ¢ aarn. 3. M. Makammosa, 1O. I1. IlnorHukoBa oy pea. A. M. Jletosa, -M.,
Mup, 1972

3. Yopasnenue opueHTanueld kocMuieckux ammaparos [Texct]/b. B. Paymen6ax, E. H. Tokaps, -M.,
Hayka, 1974



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[MakeTs! ohucHOTO MporpamMmuoro obecniederns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemnoe ocBoeHue crenkypca «CeMHHap MO YIPaBICHHUIO JBHXCHUEM M HABHTAIlMM KOCMHUYECKUX
anmaparoB» TpeOyeT CUCTEMaTHYECKUX 3aHATHI U CaMOCTOSATENbHOM paboThI CTy/IEHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— U3y4eHHE PEKOMEHI0BAHHOM JINTEPATyphI;

— npopaboTKy yueOHOro Marepuana (10 KOHCIIEKTaM);

— pelIeHHe 3a1a4, IPeAIaraeMbIX CTYJCHTaM Ha 3aHSATHAX;
— MOZITOTOBKY K TECTaM M OIPOCaM.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENLHOW pabOTOM CTylEHTa OCYIIECTBISIETCS B PE3ybTare
OIPOCOB 10 PACCMOTPEHHBIM TEMAaM.

KpI/ITepI/IeM Ka4CeCTBa BJIAJICHUA MAaTCPpUAJIOM CIIYXKUT YMCHHUC OTBCUATh HA BOIIPOCHI 11O TEMC KypcCa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa adpou3ndecKoil MEXaHUKH U YIIPABICHHUS IBIXKEHUEM
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
2 (BeceHHHMIA) - 3aueT

3 (oceHHui) - 3a4eT

Pa3zpaGoTunk: H.E. 3y0oB, n1-p TexH. Hayk, npodeccop 1o kadenpe, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obOmacTu HpO(beCCPIOHaJIBHOﬁ
ACATCIIbHOCTU, YUUTbhIBAsI OCOOEHHOCTH U
OrpaHru4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[IK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUeCKUe MOACTH JUIS  ONHCAHUS — H3ydaeMBIX
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH U MTPOLIECCOB, OLICHUBATh KAa4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-3 Cnocoben mpodeccuonanpao padorars ¢ |[1K-3.2 Criocoben MIPOBOJTUTH IKCTICPUMEHT
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM (MOIEenTMpOBaHNE) C HCIOJIb30BAaHHEM HCCIIEIOBATEIHCKOTO
obopynoBanueM (MpruOOpaMu U yCTaHOBKaMH, |000pynoBaHus (TAKETOB MPUKIATHBIX IPOTPaAMM)
CIIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbprare nzyuenus: nucuMiniMHbl «CeMuHap 1O YIPaBiICHUIO ABM)KCHHMEM M HAaBUIALMU KOCMHUYECKHUX
anmaparoB» OOy4aIOLIUICS JOIKEH:

3HATD:
- 00y Kinaccu(UKAIMIO HMCIOIHUTEIBHBIX OPraHOB CEMHHApa IO YIPABICHHIO JIBHKCHHEM H
HaBHTalH;
- IMHAMHYECKHE YPaBHEHHsI JIBIKCHUSI KOCMUYCSCKHX allPaToB MPU OPUCHTAIMH U COMVIKCHUU;
- MAaTEeMaTHUYECKYIO MOCTAHOBKY KHHEMATHUECKOU 3a7[a9¥ ONTUMAJIBHOTO YIIPaBICHUS;
- MaTeMaTHYECKYIO TIOCTAHOBKY IMHAMUYECKOM 3a/1a4k ONITUMAIBHOTO YIIPABJICHHS;
- MaTeMaTHUYECKYIO MOCTAHOBKY 3a/1a4 OIICHKH U MJCHTH()UKAIINY.

YMeThb:
- BUAETh (UBHYECKOE COJACPXAHWE B 3ajJavyax [0 ONTHMAJbHBIM pPa3BOPOTaM, YIPABICHUIO
CONMMKEHNEM;
- HCTIOJIb30BaTh HH()OPMAIIMOHHBIE TEXHOJIOTHU M KOMITBLIOTEPHYIO TEXHUKY JUIS PEIICHHUS 33/1a4;
- UCTIOJIb30BaTh METO/Ibl MATEMATHYECKOTO aHAIIM3a [T PEIICHUS 3a/1a4;
- HCTIOJIb30BATh MPHUKIATHON TakeT «Matlaby 1j1s MOIeTMPOBaHUsST pACCMATPUBACMBIX 3a/1a4.

BJIAETh:
- KyJABTYpOW MAaTeMaTH4eCKON MOCTAHOBKM 3ajad, CBS3aHHBIX C ONTHMAJbHBIMH Pa3BOPOTAMH U
yIpaBJICHUEM COMMKCHUEM KOCMUYECKUX allapaToB;
- HaBBIKAMH CaMOCTOSTEIBHON paboThI;
- HaBbIKaMH pa0OThl C HAY4YHOH JIUTEPATypOil IO ONTUMAJIbHBIM pa3BOPOTaM U YIIPABICHUH
COMMKEHNEM KOCMUYECKUX amaparoB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0
Texymuii KOHTPOJIb OCYIECTBIAETCS B POPME YCTHOTO ONPOCA HA 3aHSITHUSX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. BBIBOA OUHAMUYECKUX ypPAaBHEHHUU YIJIOBOTO IBMIKEHHS KOCMHYECKOTO armapara, COIep Kallero
BpaIaroIIrecs MacChl. Pa3nudHbie pOpMBI 3aricy AMHAMUYECKUX YPaBHEHHMA

2. KHaCCH(bHKaL[HSI HUCTIOJIHUTCIIbHBIX OPraHOB, ITPUHIUIIBI pa6OTBI 1 OCHOBHBIC XapaKTCPUCTUKHU




3. CTpyKTypHas cXema JMHAMUYECKOTO KOHTYpa CTa0MIN3aluu

4. oOmee pemeHHe KMHEMAaTHYECKOM 3aJadd ONTHMAJIbHOTO YIPABIECHHS METOAOM MaKcHMyMa
[TonTpsirnHa

5. O630p AHAJIMTHYCCKUX peH_IeHI/Iﬁ KHUHCMATHUYCCKU OINTUMAJIBHOTO YIIPABJICHUA OTHOCUTCIBHO
HHepHI/IaHLHOﬁ CHUCTEMbI KOOPpAUHAT AJIs1 YACTHBIX CJIy4acB

6. 3a7ava ONTHMAJIBHOTO 110 OBICTPOAEHCTBUIO YIIPABIECHUS YIIIOBOH CKOPOCTHIO
7. 3amada ONTHMAJIBHOTO 110 pacXoy paboyero Teja yrnpasiIeHUs YIIIOBOH CKOPOCTbIO

8. o0mias mocTaHOBKA 33/1a4¥ ONTHMAJIBHOTO YIPaBICHUS KOCMHUYECKOI0 alapara ¢ HCIOJIb30BaHUEM
¢$yHKUMOHANA 00001EHHON pabOTHI

9. o0mas MmocTaHOBKa 3a/1a4d ONTUMAIIBHOTO YIIPABICHHSI KOCMHUYECKOTO arapara ¢ UCII0JIb30BaHHEM
PEaKTHUBHBIX BUTATENEH, MOAXOABI K PEIIEHUIO

10. wmHKeHepHOEe NPUOMMKEHHE 3a7a4d ONTHMAJIBHOTO YINpPaBICHHUS KOCMHUYECKOrO ammapara ¢
WCIOJIb30BaHUEM allliapaTa PeleHHs 3a]1a4i OLEHKH U UACHTU(UKALIIH

11. MMOCTPOCHUC 60pTOBI)IX AJITOPUTMOB Ha OCHOBC MHIKCHCPHOT'O HpI/I6J'II/DKeHI/Ie 3aga4u OIITHUMaJIbHOI'O
YHpaBJICHHUA KOCMUYCCKOTO arapara JJisi UHEPIHUAJIbHbIX CUCTEM

12. moctpoeHune GOPTOBBIX AJITOPUTMOB Ha OCHOBE MH)KEHEPHOTO MPUOIMIKEHUE 3a/1a4K ONTUMAILHOTO
YIIPaBJICHUS KOCMUYECKOT0 arapara JUisl BpalaronuXcsl CUCTEM

13. IMOCTPOCHUC 60pTOBBIX AJITOPUTMOB  OITUMAJIBHOTO  YIIPABJICHUA CTa6HJIHBaHHei/'I YIJI0BOT'O
TIOJIOKCHHUA

14. mocTpoeHne GOPTOBBIX AJITOPUTMOB HAa OCHOBE MHXKEHEPHOTO NPUOIIKEHUE 3a/1a4d ONTUMAJIEHOTO
YIPpaBICHUs KOCMHMYECKOIO ammapara A BpalarollluXCs CUCTEM IIpU HaJMYUM OIpAaHUYEHUI Ha
3HAYEHNE YINIOBOM CKOPOCTH BpallleHUS

15. moctpoeHne GOPTOBBIX AITOPUTMOB Ha OCHOBE MH)KEHEPHOTO MPUOIMIKEHUE 3a/1a4l ONTUMAIBLHOTO
YIOpaBJICHUs KOCMUYECKOTO ammapara Uil WHepUUAIbHBIX CHCTEM NPH HAJUYUK OrpaHUYCHUH Ha
3Ha4Y€HUE YIJIOBOH CKOPOCTH BpAalllEHUs

16. npuMeHEeHHE AaHAIUTHUYECKUX PpEUIeHUH KUHEMaTHMYeCKOM 3ajaud Ipu peUleHuu 3ajad
ONTHUMHM3AIMH BPALIEHUS KOCMHUYECKOTO arapara

17. ynpasieHue B MajioM, HCCJIEJOBAaHNUE CUCTEMbI HA YCTOMUMUBOCTD U YIIPABIISIEMOCTh
18. ynpasienue no cocrossHuto JuHeitHpMI Multiple Input Multiple Output -cucremamu
19. ynpasienue no Beixony auHerHsiMA Multiple Input Multiple Output -cuctemamu

20. ympaBieHHE IO COCTOSHHMIO JIMHEHHBIMH JeckpuntopHeiMd Multiple Input Multiple Output
-CUCTeMaMHt

21. ympaBlneHWe TO BBIXOAY JIMHEHHBIMH JecKkpuntopHbiMH Multiple Input Multiple Output
-CHCTEMaMHt

22. UHBapHaHTHOE ymnpasiieHue nuHerHsiMu Multiple Input Multiple Output -cuctemamu

23. uHBapuaHTHOE ympaBieHue JuHeidHsIMH Multiple Input Multiple Output -cucremamu Ha OCHOBe
perynspu3anum.

24. COBMEIICHHBII aJrOPUTM TEPMHHAIBHOTO YIIPaBIEHHE COMMKEHHMEM KOCMHUYECKOTO ammapara
JEKapTOBOM CXEMOM JBUTaTeIbHON YCTaHOBKH

25. COBMEUICHHBIH alTOPUTM TEPMHUHAIBHOTO YIMpaBlIEHUE CONMKEHHMEM KOCMHYECKOrO amrmapara ¢
MOJISIPHOM CXEMOM JIBUTaTEIbHON YCTAHOBKH

26. ouleHKa IapaMeTpPOB BEKTOPAa COCTOSHUS MTPU CONMKEHUH KOCMHUYECKOTO armapara.
27. BeicTpas cxema cOMMKEHUs] KOCMUYECKOTO armapara

[Mpumeps! OUIETOB:

Ne 1
1. cTpyKTypHas cxemMa JMHAMHUYECKOTO KOHTYpa CTa0MIN3aIuu

2. IpUMEHEHHUE aHAJUTUYECKUX PEIIEHUH KMHEMaTHUeCKON 3a/jauyl IIpy PEeLIeHUH 3aJad ONTUMU3ALUU
BpAaIIeHHs] KOCMUYECKOTO anmnapara

Ne 2
1. ofmee pemieHMe KUHEMAaTHMYECKOW 3a/Jaud ONTHUMAaJbHOIO YIPABICHHUS METOIOM MAaKCHMyMa
[ToHTpsiruna

2. COBMEIUICHHBII aNTOpUTM TEPMUHAIBHOTO YIpAaBICHHWE CONMKEHHMEM KOCMUYECKOTO armapara ¢
MOJISIPHOM CXEMOM JIBUTaTEIbHON YCTAaHOBKU



Kpurepun onennBanus

CryneHTy mpemjaraercs OTBETHUTh Ha 2 BOIPOCA, 32 KaXIBI W3 KOTOPBIX BbIcTaBmsiercs oT 0 g0 5
0aJuIoB.

3a oTBeT Ha KaX(I[BIﬁ BOIIPOC CTYACHT IMOJIy4acT
* 5 0amnoB: cTaBUTCA 32 HOHHLIﬁ, HpaBHHBHBIfI M YETKUH OTBET Ha BOIIPOC

* 4 Oamnma: cTaBUTCS 3a TOJHBI M INPAaBWIBHBIH OTBET Ha BOIpOC. JlomyckaioTcs OTIenbHbIE
Heu€TKOCTH (OPMYITUPOBOK, OMNEYaTKU B BBIIMCAHHBIX (OpMYyNax, IOACKa3KH SK3aMeHaropa o
HEOOXOAMMOCTH TOTIPABUTh UM AOIOJIHUTH OTBET

* 3 Qayuta: cTaBUTCS 3a OTBET Ha BOIIPOC, COAEPIKALIMH OMIMOKH WM MPOITYCKH, HO HE COAEp KAl
rpyOBIX OIIMOOK U CYIIECTBEHHBIX MPOITYCKOB

* 2 Oamna: CTaBUTCS 3a OTBET Ha BOIPOC, couepKamuid rpyOyro omuOKy NpHU OTBETE€ WU IpH
OTCYTCTBUH OTBETA Ha OJIHY U3 COCTABJIAIOLIMX BOIIPOCA

| Gayur: cTaBUTCS 3a OTBET HA BOIIPOC, COAEPIKAIINI IpyOble OIMIMOKHM MM MPOITYCKH ITPU HAJTUYUH B
LEJIOM [IPUEMJIEMOT'0 OTBETA Ha XOTA OBl OAHY M3 COCTABIISIOLIMX BOIIPOCA

* (0 0amIoB: CTAaBUTCSA 34 OIIHOOYHBIE HIIH OTCYTCTBYIOIIUC OTBCTHI HA BCC COCTABJIAIONIUC BOIIpOCa

HrtoroBasi OLileHKa BBIYUCISIETCS] KAK CyMMa 0aJlIoB 110 Kax0My Bonpocy. CTyIeHTbI, CHCTEMaTHYeCKU
MOCEIIABIINE CEMUHApPBHI U JOOPOCOBECTHO BBITIONHSBIINE 3a/JaHHS, UMEIOT MPEHMYIIECTBO B BHJIC
JIOTIONTHUTENBHBIX 1-3 0aioB K HAOpaHHOW CyMMe.

2-5 6aiu1oB: 3auer
0-1 6amnoB: He3auer

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

CocTaB ¥ TOpSIOK TPOBENEHUS 3a4deTa OOBSBISETCS MO KpaliHel Mepe 3a Henenmo 10 3adeta. [lpm
MIPOBEJICHUH 3a4eTa CTYNEHTY IMpenocTaBisieTcss 1| yac Ha MOAroToBKY. Bo Bpems mpoBeneHUs 3adeTa
CTYJICHT HE MOXKET MOJIb30BaThCsl KOHCTIEKTAMH U JIIO00H JPYTroil TUTepaTypoi.



