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)

10 AMCIMILINHE: VYnpasneHue cryckoM
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

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: H.E. 3y0o0B, 1-p TexH. HayK, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpy a3podu3nueckoil MEXaHUKH U yripasieHus asmwkenuem 06.04.2020



AHHOTANMA

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

B ydueGHOI MUCIUIUIMHE pacCMaTPUBAIOTCS OCHOBHBIC TEOPETUUYECKHE MOHSATHS, KOHICTIIINHA U TTOIXOJbI 110
OCHOBaM YyTIpaBieHHsI CIycKoM. CTyIEHThl 3HAOMSTCS C HCIONb3yEMbIMH B TEOPHH YMPABICHUS CITyCKOM
MaTE€MaTUYECKUMU METOJIaMM, TIIOCTAHOBKOM 3aJauyd yOpPaBJICHUS JABUXKEHUEM, BBIBOJAOM YpPaBHEHUU
JIBY)KEHUS TICHTPa MacC U BOKPYT LIEHTPa Macc Ha CITyCcKe, MPHOIMKEHHBIMU PEIICHUSIMA YPaBHEHUH W 4acTO
ncrnonb3yemMbiMu Gopmyinamu. CTyIeHTBI Haydarcs penarh 3a7a4qu, CBI3aHHbIC C YIIPABICHUEM Ha CITyCKe KaK

pa3aenoM MEXaHHKH.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

*  (dopmupoBanue 0a30BBIX 3HAHUI 10 OCHOBAM YMPABJICHUS CIIyCKOM (BKIIOYas 3HAKOMCTBO C
UCIOJIb3YEMBIMU B TEOPUM YIPABIECHUS CIIyCKOM MareMaTHYeCKUMH METOJaMHM, [IOCTAHOBKON 3ajauu
YIOpaBJiICHUsl JBM)KEHUEM, BBIBOJOM YpPaBHEHHH JIBUKEHHUS LEHTPAa Macc M BOKPYI IIEHTpa Macc Ha
CIyCKe, NPHOMMKEHHBIMU PEIICHUSAMH YPaBHEHHH M 4YacTO MCHONB3yeMBIMH (opMmynamu) Ui
HCIOJIB30BaHUS B 00JIACTH pa3pabOTKU U SKCIUTyaTallud CUCTEM YIPABICHUS ABM)KEHUEM U HaBUTALUU

KOCMHUYCCKUX allraparosB.

3agauu AUCHUILIHHBI

® AaTb CTYACHTaM 0a3oBble 3HAHUSA B 00IaCTH (1)I/I3I/IKO-MaTeMaTI/I‘IECKI/IX OCHOB JIBM)XCHHA B

aTMocq)epe TIaHCT MPU CITYCKC,

¢ IIOKa3aTbhb Ha NMpuMcepax MHOFOO6pa3I/Ie 3a/la4, CBA3aHHBIX C YIPABJICHUCM Ha CITYCKC KaK pas3ac/iOM

MCXaHHUKMU.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
NesITeTbHOCTH

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4Yaroninecs J0KHBI

3HATb.

* JCIIOJIb3YEMYIO B TEOPUU YIIPABIEHUS Ha CIIyCKE TEPMUHOJIOIHIO;

* (U3NUECKUI CMBICIT U3MEPSIEMbIX HHEPLIHUAIBHBIMU JaTYNKaMHU BEJIMYMH Ha y4acTKe CITyCKa;
* BO3MOJKHOCTH Pa3JIM4HbIX METOJOB YIIPABIECHUS Ha CIIyCKE;

* TOUYHBIC U NMPUOIMKEHHbIC YPaBHEHUS IBUKEHUS TIPU IBKEHUU B aTMOC(epe TIaHET;

* COBPEMEHHBIE METO/Ibl YIIPABJICHUS IBUKECHUEM HA yYacTKE CIIyCKa.



YMETb:

* BHJCTH B 3aJja4ax, CBA3aHHBIX C YIIPpABJICHUEM JABUXCHUCM Ha CITYCKC, QJHSHLICCKOG COICPIKAHUE,
¢ OCBaMBaTb HOBLIC TCOPCTUYCCKHUC IMOAXOABI B 3a/la4aX YIIPABJICHHUA IBUXKCHHUCM B aTMOC(i)CpG;

. JieNaTh TpaBUIbHBIE BBIBOABI W3 COMOCTABIEHUS PE3yJAbTaTOB TEOPUM M MaTeMaTHYeCKOTrO
MOJICIUPOBAHUSA U SKCIIEPUMEHTA.
BJIAJIETh:

* KyJAbTYpOH MareMaTH4eCKON MOCTAaHOBKH 3a1a4, CBA3aHHBIX C 33/1a4aMU YIIPABICHUS Ha CITYCKE;

* 0a30BBIMU HAaBBIKAMHU pabOTHI C METOIAMH MOAAIBHOTO M ONITUMAJIBHOTO YIIPABICHHUS;

* METOJaMH BBIBOAA YPAaBHEHHH ABMKEHUS B aTMOc(epe MIaHeT;

*  HaBbIKAMH CaMOCTOSITEIbHOW pPabOThl ¢ HAYYHOM JMTEepaTypoll Mo mpobnemMaM YIpaBieHUS B
arMocgepe IUIaHeT.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Oobume BOIPOCHI yHpaBJICHUS
1 JBMKEHHEM KOCMHYECKOTO ammapara npu 4 5
BXOJIe B aTMocdepy
) OnrtumanbHbI MaHEBpP TOPMOXKEHHUS Ha 4 6
opbute
3 VYpaBHEHUS BMKEHUS KOCMHYECKOTO 6 )
armapara IpH BXoJie B aTMochepy
4 TpaexTopuu BXoja B arMochepy 4 5
5 VrpaBneHne KOCMHUYECKHM amapaToM 7 )

IpH BX0JIe B atMochepy

VYopaBiaeHue ~— YIIOBBIM  JABMKCHHEM
6 KOCMHUYECKOTO armrmapara Mpu BXOlIe U 2 5
rosiete B atMocdepe

OcoOeHHOCTH yTpaBICHUS JBHKEHHEM
LIEHTpa MacC U YIJIOBBIM JIBHKEHHUEM

7 3 5
cmyckaemoro ammapara tuna «Coro3»
MIPH BO3BPALLECHUH C OPOUTHI 3eMIIH
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Obure BonpoCH! yrpasieHHs IBMKEHUEM KOCMUUYECKOTO anmapara npu BXoae B arMocdepy

1.1 HekoTopsie mpoOIeMbl, CBSI3aHHBIE C BXOJIOM B aTMOc(hepy
1.2.06mue Bonpocs quHamuku KA mpu Bxosne B atmocdepy
1.2.1.Mogenb rpaBUTALIMOHHOIO TTOJISI
1.2.2. Mogens armocdepsl




1.3.AsponnHaMuYecKre CHUIbl 1 MOMEHTBI
1.4.TIpubmmxennbie (GOpMYIBI pacueTa TEIUIOBBIX MIOTOKOB

2. OnTUManbHBIA MaHEBP TOPMOXKEHUS Ha OpOuTe

2.1. IlocTanoBKa 3a7a4y ONTUMU3ALUU
2.2. OnTuMalnibHasg OpUEHTALK TOPMO3HOTO UMITYJIbCa
2.2.1. TopmoxeHHE B allOIEHTPE WIH MIEPUTICHTPE IUTUITHYECKONH OPOUTHI
2.2.2. TopMo3HOIi MaHEBp Ha KPYToBOi opOHTE
2.2.3. CBolicTBa ONTUMAJIBHOTO MAaHEBPA CIYCKa C OPOUTHI
2.3.0nTumalnbHast BBICOTa KPYrOBOW OpOUTHI I MaHEBpa CITyCcKa

3. YpaBHeHUs ABMKEHUSI KOCMUYECKOTO arapara IpH Bxojie B atmochepy

3.1.VYpaBHEHUS JBIKCHHS KOCMHUYECKOTO armapara Mpu BXoje B arMocdepy 0e3 yueTra BpalleHHs
SemMim

3.2. YpaBHEeHUS JIBMKEHHUS KOCMUYECKOTO arapara Mpu BXOJle B aTMOcdepy C Y4EeTOM BpalieHUs
3emin

3.3.BbIBoJ] IPUOIMIKEHHOTO YpaBHEHUSI IBUIKCHUS
4. TpaexTopuu Bxoza B arTMochepy

4.1.bannucTryeckue TpacKTOpUHU BXojia B atmochepy
4.2 Tpaexropuu Bxona B armocdepy KA ¢ nmogremMHOl cunon
4.3.Tpaexropuu Bxona B armocdepy 3emin KA co ckopocTsaMu GOIBITMMU KPYTOBOH CKOPOCTH

5. YrpasieHue KOCMHYECKHUM ariaparoM Ipu Bxojie B atMochepy

5.1. OcHOBHBIE 33J]a4¥l YIIPaBIEHUs TPAeKTOPHEH BXoAa B aTMOc(hepy U BO3MYIICHHUS JIEHCTBYIOIINE
Ha KA

5.2. OneHKa yCTOWYMBOCTH HEYTPABIIIEMOTO JIBIXKEHUS B aTMOcdepe.

5.3. Crioco6sl ynpaBiieHHE TPACKTOPUSIMH BXOAa

5.4. Kimaccuduxarms cucteM yrnpaBieHUs

5.5.CucTeMBbl IPOJOIBHOTO yIPABICHUS, OCHOBAaHHBIC HA OTCIC)KUBAHUHA HOMHHAJLHBIX TPOTPaMM
5.6.0npenenenne nHMOPMAIIUK HEOOXOAUMOMN TS YIIPABIESHUS TIPOIOJIBHBIM JIBIKCHACM

5.7.CucteMsbl MMpOAO0JJbHOTO YIIPABJICHHA, OCHOBAHHBIC HAa OTCJIC)KMBAHUU HOMHWHAJIBHBIX IIPOrpaMM C
MMPUMCHCHHUEM METOJa TOYHOI'O pa3MEIICHHS ITOJIFOCOB

5.7.1. Pasmernienne moirocoB

5.7.2.YupasneHue NpoAoibHbIM JBWXeHHEM KA B armMocdepe € HUCHONB30BaHHEM METoja
TOYHOTO pa3MeIeHUs MOJIF0COB

5.8.CucteMsl MNPOCTPAHCTBCHHOI'O YIIPABJICHUSA, OCHOBAHHBLIC HaA OTCJIIC)KUBAHUNW HOMHWHAJIBHBIX
nporpamm € NIpUMEHEHNUEM METOJa TOYHOI'O pa3MEIICHH ITOJIFOCOB

5.9.¥Ynpapnenue TpaeKTOPUEH ¢ UCTIONL30BaHHEM (QYHKIIUH BIUSHUSL.
5.10.AnropuUTMBI yIIpaBlieHHs, OCHOBAHHbIE HAa IPOTHO3UPOBAHUHU TPAEKTOPUI
5.10.1.ITocranoBKa 3ana4u

5.10.2. TepMUHaNbHBIN aNrOPUTM YIPABIEHUSA IPOJOIbHBIM JIBUKEHUEM CIIyCKaeMOIo almnapara
C OTPaHUYEHHUEM NEPErPy3KH

6. praBJ'ICHI/IC YITIOBBIM ABUXKCHHUEM KOCMHYCCKOTO arrapara Ipu BXoAC 1 IOJICTC B aTMOC(I)epe

6.1.Crabuin3anus IBUKECHNS KOCMUYECKOTO anfapara OTHOCHTEIBHO LIEHTPa Macc
6.1.1.IlocTaHOBKA 33a7ja4i 1 METOJIbI PEIICHHUS
6.1.2.YpaBHeHMs MPOCTPAHCTBEHHOT'O IBMYKEHUS OTHOCUTENIBHO LIEHTPa Macc
6.1.3. YnpaBneHue IBMKEHUEM IO TAHTAXKY, PHICKAaHUIO U KPEHY



7. OcoOeHHOCTH yNpaBiICHUS [BH)KEHHEM ILIEHTpa Macc M YIIOBBIM JIBUKEHHEM CITyCKaeMOro
anmapara Tuna «Coro3» Ipu BO3BPALICHUN C OPOUTHI 3eMIIN

7.1.0cO0EHHOCTH YIIpaBJICHUS IBIDKCHHEM LEHTPa MacC M YIIOBBIM JIBUKEHHEM CITyCKaeMOro
anmapara tumna «Coro3» IpHu BO3BPAIIEHHH C OPOUTHI 3eMIIN

7.2 OcobeHHOCTH YIIpaBIeHHS JBHKEHUEM [IEHTPa Macc
7.3.0co0eHHOCTH YIIPABIICHHS YIIIOBBIM JIBUKCHAEM

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

yueOHast ayTUTOpHsi, KOMIIBIOTEP U MYJIBTUMEIUIHOE 000pyaoBaHUE (IIPOEKTOP, 3ByKOBasi CUCTEMA).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. ManeBpupoBanue kocmuueckux ammaparos [Texct]/K. b. Anekcees, I. I. bebenun, B. A.
SApomesckuit, -M., MammnocTtpoenue, 1970
1. Oxounmckuii [.E., T'ony6es 10.®., Cuxapynunze FO.I. Anroputmsl ynpaBieHHS KOCMUYECKUM
ammaparoM pu Bxojie B armochepy. M., «Haykay, 1975.
2. SIpomesckuii B.S. Bxon B armocdepy kocMuuecKuX JeTaTeNbHbIX anmnapatoB. M.: Hayka. 1988r.
3. Cuxapynuaze 10.I. bammcTika v HaBesieHue JeTaTenbHbIX anmnapatoB.M.: BUHOM. Jlaboparopus
3HaHui. 2011
4. 3y6oB H.E., Mukpun E.A., MucpuxanoB M.I11., Psouenko B.H. CunTe3 pa3Ba3bIBaIONIMX 3aKOHOB
crabunm3auuu opOUTaIbHON oprueHTanuu kocMudeckoro anmnapara // M3s. PAH. TuCV. 2012. Ne 1.
5. 3y6oB H.E., Mukpun E.A., Mucpuxano M.I11., Psouenko B.H. Monudukaryst MeToma TO4YHOTO
pa3MelLeHus MOJII0COB U €ro MPUMEHEHHE B 3aa4ax yrpaBieHHUs IBUKEHUEM KOCMHUYECKOTO arnmapara
// U3B. PAH. TuCV. 2013. Ne 2. ¢.118-132
6. 3yooB H.E., Mukpun E.A., Ps6uenxo B.H. u np. [Ipumenenne meTona TOUHOTO pa3MELICHUS
MOJIFOCOB K pellieHUIo 3a/1ad Habmronaenus u uaeHtudukanuu // Uze. PAH. TuCY. 2013. Ne 1. C.
135-151.

JomnonHurenbpHas auTeparypa
1. AnroputMmBel ynpaBiieHUs] KOCMHYECKHM anmaparoM npu Bxoae B armochepy [Touka]//l. E.
Oxoummckui, 10. @. Tony6es, 0. I. Cuxapynuaze, -M., Hayka, 1975
1. EBgoxumon C.H., Knmumanos C.U., Kopuarun A.H., Mukpun E.A., Cuxapymunze FO.I.
TepMuHaIbHBIN aNTOPUTM YIPABIEHUS IPOJOIbHBIM JIBUKEHUEM CIIyCKaeMOIo amapara ¢
orpannuenueM neperpysku// 3. PAH. TuCV. 2012. Ne 5. C. 102-118.
2. Ernoxumon C.H., Knumanos C.U., Komaposa JI.U., Mukpun E.A. Yrnpasnenue yrioBsiM
IBWDKEHUEM CITyCKaeMbIM ammaparoM Tumna « Coro3» Ipu BO3BPAIICHUN C OPOUTHI CIIyTHUKA 3eMH//
N3s. PAH. TuCV. 2011. Ne 5. C. 134-143.

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

1. http://urss.ru  — caiiT Hay4uHOTrO M3AaTENbCTBA (M3aTenbekoil rpymisr) URSS.

2. http://mtt.ipmnet.ru — caiit xxypnana «3Bectust PAH. Teopus u cucremsl ynpaBieHUs».

3. http://pinhe.lebedev.ru  — caiit xkypHana «Dusznyeckoe 00pa3oBaHUE B By3ax).

4. http://www.space_lab.ru  — caiit HayuHbIX KOHQepeHumii «Physical Interpretations of Relativity
Theory».

5. http://acanud.ru — CalT MEXYHAPOIHOW 00IECTBEHHOW OpraHn3allui « AKaJieMusi HaBUTaIl[H
Y YIPaBIICHHS JBHKCHUECM.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

nakeTsl oucHoro nporpamMmuoro odecrnedenns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYemeniHoe OCBOCGHHE CIEIKypca «YIpaBlieHHE CIYCKOM» TpeOyeT CHCTEMAaTHYeCKHX 3aHATHH W
0OJIBIIION CaMOCTOSTENIEHON padOThI CTYACHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— 3HAKOMCTBO (II0 TIONyYEHHBIM pa3aTOYHBIM MaTepuajaM) C COACepX)aHHEM BCEro Kypca U C
PEKOMEH/IOBAaHHOW yueOHO-HAYYHOH JTUTepaTypoid,

— TpopabOoTKy Y4eOHOro MaTepuasa, MOJATOTOBKY OTBETOB Ha BOIMPOCHI, TpEJAHA3HAUYEHHBIC IS
CaMOCTOSTEIHPHOTO U3yUCHUSI.

Texymuii KOHTPOIb 32 CaMOCTOSTENLHON pabOTO CTYIEHTOB OCYIIECTBISECTCS B (GOpME yCTHOTO
orpoca Ha 3aHsTusx. [[puém sx3amena nmpoBoauTcs B JiBa dTamna. [locie nepBoro 3ramna 03ByYHBatOTCS
OIICHKH, TTOJyYEeHHBIC CITyIIaTeIsIMU 110 pe3yJabTaraM OTBETOB Ha JiBa BOMpoca. JKelraromuM mOBBICUTh
OIIEHKY TMpeJyIaraeTcs JOMOJIHUTENBHO IMOJATOTOBUTHCS M OBITh TOTOBBIM K OTBETY Ha TPHU-UYETHIPE
BOIpOCA.



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

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3zpaGoTunk: H.E. 3y0oB, n1-p TexH. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

[MK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
IEITEILHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus JUCIUTUIMHBL « YIIPABICHHE CITYCKOMY 00YYaroIIUNACs TOJKEH:

3HATb:

* JCIIOJIb3YEMYIO B TEOPUU YIIPABIEHUS Ha CIIyCKE TEPMUHOJIOIHIO;

* (U3NUECKUI CMBICIT U3MEPSIEMbIX HHEPLUAIBHBIMU JaTYNKaMHU BEJIMUMH Ha y4acTKe CITyCKa;
* BO3MOKHOCTH Pa3JIM4HbIX METOJOB YIIPABJIECHUS Ha CIIyCKE;

* TOUYHBIC U NMPUOIMKEHHbIC YPaBHEHU IBUKECHUS TIPU IBKEHUU B aTMOC(epe TIIaHET;

* COBPEMEHHBIE METO/Ibl YIIPABJICHUS IBUKECHUEM HA YYacTKE CIIyCKa.

* BHJCTH B 3aJa4ax, CBA3aHHBIX C YIIPpABJICHUEM JABHXCHUCM Ha CITYCKC, Q)HSI/I‘ICCKOG COICPIKAHUE,
¢ OCBaMBaTb HOBLIC TCOPCTUYCCKHUC IMOAXOABI B 3a/la4aX YIIPABJICHHUA IBUXKCHHUCM B aTMOC(l)epe;
® ACJaTh IPaBHUJIbHBIC BbIBOABI M3 COIIOCTABJICHUA PE3YIbTATOB TEOPHU KW MATEMATUYCCKOIO

MOJICIUPOBAHUSA U SKCIIEPUMEHTA.
BJIaJeTh:

* KyJAbTYpOH MareMaTH4eCKON MOCTAaHOBKH 3a1a4, CBA3aHHBIX C 331a9aMU YIIPABICHUS Ha CITYCKE;

* 0a30BBIMU HAaBBIKAMHU pabOTHI C METOIAMH MOAAIBHOTO M ONTUMAJIBHOTO YIIPABICHHUS;

* METOJaMH BBIBOAA YPAaBHEHHH ABMKEHUS B aTMOc(epe IIaHeT;

*  HaBbIKAMH CaMOCTOSTEIbHOW pPabOThl ¢ HAYYHOM JMTEepaTypodl Mo mpobnemMaM YIpaBieHUS B

arMocgepe IUIaHeT.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TCKYIJ_[I/Iﬁ KOHTPOJIb OCYHICCTBIIACTCH B (bopMe YCTHOT'O OITpOCa Ha 3aHATHUAX.

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

o0yvyarommxcst
[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

DK3AMEHALIMOHHBIN BUJIET Ne 1

1.HekoTtopble mpoOiiemMbl, CBSI3aHHBIE C BXOJIOM B arMocdepy.

2.0cobeHHOCTH YIIpaBIeHHS YIIIOBBIM JIBIXKECHUEM cityckaemoro anmnapara «Cor3-TMAy.




AK3AMEHALIMOHHBIN BUJIET Ne 2

1.06mue Bompockl auHamuku KA mpu Bxozie B atMocdepy (MOJeb TPaBUTAIMOHHOTO MOJST 3eMIIH,
MOJeIb aTMOC(epHI).

2.0cobeHHocTH YHOpaBJICHUA IBUKCHUCM IICHTPA MACC CITyCKAacMOro arrapara «Coro3-TMAY.

SK3AMEHALIMOHHbIN BUJIET Ne 3
1.AsponuHaMHYECKUE CHIIBI 1 MOMEHTHI Ha Y4acTKe CITyCKa.
2.Crabuinzanus IBHKEHHUS KOCMUYECKOTO anmnapara OTHOCUTEIbHO IIEHTPa Macc MPH CITyCKe.

SK3AMEHALIMOHHBIN BUJIET Ne 4
1.IIpuGnuxenHsie GOPMYIIbl pacyeTa TEIIOBBIX TOTOKOB.
2.YpaBHEHUS MPOCTPAHCTBEHHOIO JBMKEHHUS OTHOCUTENIBHO LIEHTpa Macc.

SK3AMEHALIMOHHbIN BUJIET Ne 5
1.IlocTanoBKa 331241 ONITUMHU3ALMH MaHEBPa TOPMOKEHHS HA OpOUTE
2.YupaBieHue JBIKEHUEM 10 TaHTaXy, PHICKAHUIO U KPEHY OTHOCHTEIBHO LIEHTPa MacC MPH CITyCKe

SK3AMEHALIMOHHBIN BUJIET Ne 6
1.0OnTManbHast OpueHTaH TOPMO3HOTO UMITYJIBCA.

2. TepMUHANBHBIA aNTOPUTM YIPABICHUS TPOAOJIBHBIM JIBHKEHHEM CITyCKaeMOTO ammapara C
OrpaHUYEHUEM Heperpy3Ku.

DK3AMEHAILIMOHHBIN BUJIET Ne 7
1.CBoiicTBa ONTUMATBHOTO MaHEBPA CITYCKa C OPOUTHI.
2.AnTopuTMBI yNIpaBiIeHUs!, OCHOBAaHHBIC HAa IIPOTHO3UPOBAHNH TPACKTOPHil TOCTAHOBKA 3a/1a4uH.

AK3AMEHALIMOHHBIN BUJIET Ne 8
1.VpaBHEHUS IBMKEHHS KOCMHUYECKOTO arnmapara IpH BXoJe B aTMocdepy 0e3 ydera BpalieHus 3eMIIn.
2.YipapneHue TpaeKTOpUEH ¢ UCTIONIb30BaHUEeM (DYHKIIUN BIIHSHUSI.

DK3AMEHALIMOHHBIN BUJIET Ne 9
1.YpaBHEHUS IBMKEHUS KOCMHYECKOTO anmapara IpHu BXoJe B aTMoc(epy ¢ y4eToM BpalleHHs 3eMIIN.

2.CucreMsl IIPOCTPAHCTBECHHOI'O  YIIPABJICHUS, OCHOBAHHBIC Ha OTCJICKUBAHUU HOMHWHAJIBHBIX
nporpamMmm € NpUMCEHCHUCM MCTO/Jld TOYHOTI'O PasMCIICHUA ITOJIFOCOB.

SK3AMEHALIMOHHBIN BUJIET Ne 10
1.BeiBog IprONMKEHHOTO ypaBHEHHS JBMXKEHUS LIEHTPa Macc.

2.YupaBieHue NpONOJIbHEIM jBikeHHneM KA B armocdepe ¢ HCIONB30BaHHEM METONa TOYHOTO
pasMeleHus noocoB. Penienue 3a1a4n MASHTUQUKAIINY BO3MYIIEHHUS B POJOIBHOM KaHaJe.

DK3AMEHALIMOHHBIN BUJIET Ne 11
1 .bannuctuueckue TpaeKTOpUHU BXoza B aTMochepy.
2.Crioco0bl ynpaBiieHne TPAeKTOPUAMH BX0/a, KIACCU(PUKAIS CUCTEM yIPaBICHHUS.

DK3AMEHAILIMOHHBIN BUJIET Ne 12
1.0neHka ycTOMYMBOCTH HEYNPABISIEMOTO IBUKEHHS B aTMocdepe.
2.Tpaektopun Bxona B atmocdepy KA ¢ momxbeMHON cHIION.

DK3AMEHAILIMOHHBIN BUJIET Ne 13
1.TopmMo3HOI1 MaHEBp Ha KPyTroBOi opOuTe.



2.0OCcHOBHBIC 3aJ[a4i YIPABJICHHUS TPACKTOpUEH BXoaa B aTMocdepy M BO3MYILEHHMS, ICHCTBYIOIINE HA
KA

BK3AMEHALIMOHHBIN BUJIET Ne 14
1. TopMO3HOI1 MaHEBp Ha JIENITUIECKON OpOHTE
2.Tpaextopuu Bxona B armocdepy 3emiu KA co ckopocTsiMmu OOIBIIMMHU KPYTOBOH CKOPOCTH

Kputepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHWE 3HAHMA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBI HpPU  OTBETE
9K3aMEHAIIMOHHOTO OmiieTa M OTBETE Ha BOMPOCH IO MPOrpaMMe IUCLUIUIMHBI, a TaKXke IO
pe3yabTaTaM KOHTPOJIBHBIX, CAMOCTOSITEIBHBIX Pa0OT U TECTOB;

olleHKa «OoTIHYHO (9)» BBICTABISIETCS CTYIACHTY, IOKA3aBIIEMYy CUCTEMaTH3HpPOBAaHHBIC, TIIyOOKHE
3HaHMS y4eOHOW MPOTpaMMBI JHCHUILIMHBI TPU OTBETE AK3aMEHAIIMOHHOTO OwieTa W OTBETE Ha
BOTIPOCHI 0 MPOTpaMMe AWCHUILTUHBI, a TakKe MO0 pe3yibTaTaM KOHTPOIBHBIX, CaMOCTOSTEILHBIX
paboT U TeCTOB;

OLICHKA «OTAMYHO (8)» BBICTABISIETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAaHHbIC, 3HAHMA
y4eOHON IporpaMMbl TUCLUILIMHBI IPU OTBETE 3K3aMEHALMOHHOTO OHMJIETa M OTBETE Ha BOMPOCHI IO
IporpaMme JUCHUIIIMHEL, a TAKXKe 110 pe3ylbTaTaM KOHTPOJIBHBIX, CAMOCTOSITENIBHBIX Pa0OT U TECTOB;

oLleHKa «xopoulo (7)» BBICTaBJIAETCS CTYAEHTY IO pe3ysbTaraM KOHTPOJIBbHBIX, CaMOCTOSATEIbHBIX
paboT M TecToB, €CliM OH TBEPAO 3HACT Marepuajl SK3aMEHAIOHHOrO OWiera, IrpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABJIAETCS CTYAEHTY IO pe3ysbTaraM KOHTPOJIBbHBIX, CaMOCTOSTEIbHbIX
paboT U TECTOB, €CliM OH 3HACT MaTepHasl HK3aMEHAIIMOHHOTO OWieTa, IO CYIIECTBY H3JIaraeT ero,
yMeeT IPUMEHSTh [10JyUCHHbIC 3HAHUS Ha NIPaKTUKE, HO JOIyCKAaeT B OTBETE MHOI'O HETOYHOCTEH;

ONCHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY IIO PE3YyJIbTaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T " TCCTOB, €CJIM OH 3HACT MAaTcpuajl 3K3aMCHAIITMOHHOTO 6I/IJ'IeTa, usjaraet €ro, yMmeeT IIpuMCHATH
MOJIYYCHHBIC 3HAHUS HA MMPAKTUKE, HC JOITYCKACT B OTBCTC pr6BIX ()H_II/I6OK;

OLICHKA «YIOBJETBOPUTEIBHO (4)» BBICTABIACTCS CTYOCHTY 1O pe3yJbraTaM KOHTPOJbHBIX,
CaMOCTOSATENIBHBIX Pa0OT M TECTOB, a TAaKXKe, €CIM BO BpPEeMs OTBETa SK3aMEHAIMOHHOTO Ouiera OH
nokasay (parMeHTapHbIN, XapakTep 3HAHHUM, HEIOCTATOYHO NpaBWIbHBIE (HOPMYIHPOBKH 0a30BBIX
MOHSATHH, HO IIPU 3TOM OH BJIaJIe€T OCHOBHBIMH pa3/ieslaMHi Y4eOHOM MporpaMMbl, HEOOXOIUMBIMU IS
JaybHeiero ooyueHus;

OLICHKA «yHIOBJIETBOPUTENHHO (3)» BBICTABIAETCS CTYACHTY 10 pe3ylbTaTaM KOHTPOJIbHBIX,
CaMOCTOATENBHBIX paboT U TECTOB, a TAaKXKe, €CJIM BO BPEMsl OTBETa K3aMEHAI[MOHHOTO OuiieTa OH
MOKa3aJd Pa3pO3HEHHbIM XapakTep 3HAHMH, HEIOCTATOYHO IpaBHIIbHBIE (OPMYIUPOBKH 0a30BBIX
MOHATUH, HApyLIEHUE JIOTUUYECKOH MOCIEI0BATEIbHOCTH B U3JIOKEHUU MPOTPaMMHOTO Marepuaia, HO
OpU 3TOM OH BIAJEET OCHOBHBIMH pa3feiaMu y4eOHOW mporpamMMbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

OIIEHKa «HEYIOBJIETBOPUTENHHO (2-1)» BBICTABNSAETCS CTYACHTY IO pE3ylbTaTaM KOHTPOJbHBIX,
CaMOCTOATENBHBIX paboT U TECTOB, a TaKXXe, €CIM BO BpPeMsl OTBETA JK3aMEHAILMOHHOIO OWiieTa, OH
MOKa3aj, YTo He 3HaeT OOJbIIeil 4acTH OCHOBHOIO COMAEp KaHUS Yy4eOHOH MporpamMMbl JAWCIMILUIMHBI,
JIOITyCKaeT TpyOble OMNOKY B OPMYTUPOBKAX OCHOBHBIX

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



O3HaKoOMJICHUE CTYACHTOB C IIEPEYHEM BBIHOCHMBIX Ha JK3aMCH OMIIETOB IIPOBOAUTCA 3a HEACIO 0
KOHCYJIbTAllUH.

[opsimok mpoBeneHus 3K3aMeHa.

Ok3aMeH npoBoauTcs B popme onpoca. CTyneHTy MpeaocTaBisieTcs MATHAAIATh-1BaAlaTh MUHYT IS
MOHOJIOTa y JIOCKM C MEJOM B pyKax, IIOCIE€ Yero 5K3aMEHaTop JeJiaeT MpH HEOOXOAUMOCTH
KOMMEHTAapuH, OLEHMBAET OTBET. 3aTeM IPYroi CTYIEHT OTBeYaeT Ha CBOW mepBbld Bompoc. [lo
3aBEpILEHUM [IEPBOIO Kpyra CTYJEHTbI B TOM € IIOpsIKE OTBEUalOT Ha BTOpbIE Bonpockl. IIpu oreere
00ydJaromerocsi Ha BOIPOC OH HE MOXKET I0JIb30BaThCsl KOHCIIEKTaMH JICKIMIA U JINTEPaTypoil.



