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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A5 JUHAMUKA U YTIPABJIEHUE TTIOJIETOM
JIETATEJIBHBIX ATIITAPATOB
JlemernoHok TarbsgHa HOpbeBHa, K.T.H., JOLIEHT, JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel A5 TUHAMMKA U YIIPAB/IEHUE TITOJIETOM JIETATEJ/IBHBIX ATITTAPATOB

3aBenyromuii kadenpoii Tonmerun O.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A1 PAKETOCTPOEHUE

3aBepytomuii kKadenpoii Bopogaskud B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI TEOPUMN ITOJIETA JIETATEJ/IbHBIX AIIITAPATOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTU4yeCKoro aHajqu3a W MOJe/MpPOBAaHUS, TeOpPeTUUeCKOr0 W SKCIepUMEHTaJbHOTO MCC/iefloBaHUs B
rpoeccoHaNBEHON JesiTe/IbHOCTH

OIIK-5 — crnoco6HOCTh UCMO/Ib30BaTh COBPEMEHHBbIE TIOAXOALI M METO/bl pellleHusl MpodeCcCHOHATBHBIX
3a/1au B 00/1aCTU aBUAIIMOHHON U paKeTHO-KOCMMUECKON TEXHUKH, BK/TIOUAs yIIpaB/ieHUe MMPOeKTaMU CO37IaHusT
HOBBIX 00pAa3i0B TEXHUKH U YTUIM3ALUH yCTapeBIINX

@®opMHPOBaHHMIO KOMIIETEHIUI CITYKUT JJOCTIDKEeHHE CIIeyIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-1

3HAHUA:

3HaTb OCHOBBI TEOPUH I10J1€Ta;

3HaTh METOABI pacyeTa TPaeKTOPUH I10JIeTa pakKeT;

3HaTh METO/bI HaBe/leHUs JIeTaTe/IbHBIX allapaTtoB Pas/IMYHbIX TUIIOB;

3HaTh TUIOBbIE TPAEKTOPUH JIeTaTe/IbHBIX allapaToB Pa3/INYHbIX THUIIOB;

YMeHus:

BbIOpaTh M KOHKDETHU3WPOBAaTh COOTBETCTBYIOIYIO 3ajjaue WCC/AeJOBaHHMsS MOJe/b YIpPaB/sieMOro
nBwxenus JIA;

WCTI0/b30BaTh MeTOiUeCKue TpreMbl yTIpoleHus Mofiesieil [BrxeHust JIA;

pacCuMThIBaTh TPAeKTOpUU noseTa JIA;

HABbIKU:

HCI0/Ib30BaHUS aHAIMTUYeCKUX M UMC/IeHHBIX METOZIOB Ji/1d pacuéTa Tpaekropuii JIA.
OIIK-5

3HAHUA:

TIPUHLMIIOB TIOCTPOEHUST MaTeMaThueCKUX Mojjenel;

0co0eHHOCTe pa3IMUHBIX 3a/ja4 yIipaB/ieHus;

YMEHUA:

HCIIO/Ib30BaTh MaTeMaTHU4YeCKue MOJe/IM YIpaB/seMbIX JleTaTe/bHbIX anraparoB IPU pelleHrd 3ajad
NpOeKTUpOBaHus JIA U CUHTe3a UX CUCTEM YIIPaBJ/IeHUS;

pa3pabarbiBaTh aJrOPUTMBI M METO/bI UMCJIEHHOTO PellleHHs MH)KeHepHbIX 3afiad B 00/1acTy MHAMUKHY,
0a/TMCTUKY U yTIpaBieHus roietom JIA;;

HABbIKU:

B/laJileTb OCHOBHBIMHU MeTOZlaMM aHa/i3a U CUHTe3a MaTeMaThU4yeCcKUX Mogesiell auHamuku JIA u cucteM
yripaBieHus JIA pasnuuHbIX TUIOB;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa OCHOBBI TEOPUM TTOJIETA JIETATEJIBHBIX AIIITAPATOB ssnsetcs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH Gy10Ka 1 nmporpamMMel OATOTOBKHU 110 HaripaBsieHnto 24.03.01 PakemHbie
KOMMN/IeKCbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, ®U3NKA, TEOPETUYECKASI MEXAHUKA, WH®OPMAIIMOHHBIE
TEXHOJIOI'MA ! ITPOI'PAMMMUWPOBAHMUE.

Cojiep>kaHWe [IUCLIUIUIMHBI SIBJIsSIeTCS OCHOBOM Ay ocBoenus guciuruivH: [IPUBOPbI CUCTEM
YIIPABJIEHUA JIETATE/IBHBIMMU AIIITAPATAMM, CUHTE3 PAKETHBIX CUCTEM.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMAThb TIPUHIUTIBI pab0Thl COBPEMEHHBIX MHPOPMAILIMOHHBIX TEXHOJIOTHN 1
WCII0/Th30BaTh WX JIJIsI PEIIeHUs 3a/iad TIpodeCCUOHATBHOM JIeaTeTbHOCTH

¢ OIIK-7 — CniocobeH pa3pabarhiBaTh aJITOPUTMbI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE /IS
MPAKTUYECKOTO TTPUMEHEHUSI



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

OIIK-5

Pazpen 1. Iesn u 3aaun Kypca. CBsi3b Kypca ¢ yH/jaMeHTaTIbHBIMU H
NMPHK/IaHbIMH HayKaMH. OCHOBHbIE IPHHLUNBI MOCTPOEHHUsT MOJe/Iei
ABH)KEHHS JIeTaTe/IbHbIX annaparos. 1.1. CocraB MaTemMaTHueCKOi Mopend
[ABVDKEHUST JIA. OCHOBHBIE 3aKOHBI MeXaHHWKH, UCII0/Ib3yeMble ITPU COCTaB/IeHUN
MO/Ie/U /IBH)KeHHs! TeJla epeMeHHOM Maccoid. 1.2. CHCcTeMbl KOOpPAMHAT,
HCTI0/Ib3yeMble NP onKcaHuy JBrkeHUs JIA. CBsi3b MKy CCTeMaMU KOOP/HHaT.

12

Paspien 2. OCHOBHBIE reoMeTpHYeCcKHe H KHHeMaTHuecKHe COOTHOLIeHHUs,
HCI0/Ib3yeMble NIPH onucaHuu JBiKkeHus JIA. 2.1. Kunemaruueckue
COOTHOLIEeHMs, OIpe/iesIArolINe I10/I0KeHne JIA TIpY CTapTe C HelloABI)KHOI'0
HOCHTe/Isl.

10

10

Paspen 3. YpaBHeHUsI AMHAMHKH ITPOCTPAHCTBEHHOTO /{BIDKeHHS JKecTKoro JIA
C mepeMeHHO# Maccoii 6e3 yyera KosieGaHHi XUAKOro HanmoHuTe . 3.1. Cuibl
Y MOMEHTHbI, JledcTBytolMe Ha JIA. Bolpa)keHust /i/ist IPOEKLIM CUT 1 MOMEHTOB Ha
pasnuyHble KOOpAUHATHbIE OCU. 3.2. YpaBHeHus IOCTyMaTe/bHOro ABrKeHus JIA B
npoctpaHcTBe. IToHATHe 0 MaHeBPeHHOCTH. 3.3. YpaBHeHHUs BpalljaTe/lbHOTro
niBkeHnst JIA B mpoctpaHcTse. 3.4. CucreMa ypaBHeHHH POCTPAHCTBEHHOTO
JiBIOKeHUs1 JIA TIPH 3aKperieHHbIX PYJisiX, aHa/Iu3 3TOW cucTeMbl. MeTogbl
ynpoujenus. [TIporpamMHele ABKeHus. 3.5. YueT BAUSAHYS IOCTOSHHOIO BeTpa B
ypaBHeHUsIX JBvkeHus JIA. YpaBHeHUs NPOZ0/IbHOTO ABMKeHus JIA ¢ yueTom
B/IUSIHUSA BETpa.

31

16

10

15

30

20

Paspen 4. PacueT TpaeKTopuii Heynpas/isieMbIX H aBTOHOMHO-YIIPaB/IsieMbIX
JIA. 4.1 MaremarnuecKas TOCTAaHOBKaA 3a/jauM pacyeTa uyeanbHoi TpaekTopun JIA.
PacueT TpaeKTOPUM HeyTIpaBJIsieMbIX PeaKTHBHbIX CHapsi/joB O/IMKHEro feiiCTBHs.
Cucrema ypaBHeHHH, a/ITOPUTMBI M MeTOZbI pacueta. 4.2. PacueT akTMBHOTO yuyacTKa
TpaekTopuy GasumcTiyeckux paket (BP) u pakeT-HocHTesel KocMUYecKux JIA
(KJIA). TIporpamMMHast TpaeKTOpysi, Tpe60BaHMs! K MPOrpaMMe, IIOCTaHOBKA 3a/jaun
BbIGOpa ONTHManpHO nporpamMmbl. Oco6eHHOCTH MPOrpamMMBbl A1st ABYX U Goree
CTymneHYaThIX pakeT. 4.3. PacueT naccuBHOro y4acTka Tpaektopuu BP 1 paker-
HocuTeneit KITA. Dnnunrryeckas Teopus. 1-ast U 2-ast KOCMHAYECKHe CKOPOCTH.
JlaneHOCTB U Bpemst ofeta BP. OnTuMabHelil yros 6pocaHus B YCIOBHUSIX
[IOMyLIeHHH TMNTHYeCKOH Teopuu. 4.4. 3ajjaua yrpaB/eHus JaabHOCTbIO BP.
ITpocTeiiye (yHKLIHOHAMBL.

35

20

14

15

20

30

Paspaen 5. Pacuet TpaekTopuii Te/leynpap/isieMbIX U camMoHaBoasmuxcs JIA. 5.1.
KuHemaTnyeckuii MeTog, aHau3a TpaekTopuid. Knaccudukaiyst MeTofoB
HaBeZleHus1. TpeGoBaHMs K MeTOJaM HaBe/leHUst. YpaBHeHusl Ji7ist pacyeTta
TPaeKTOPUU METO/I0B HaBe/leHHs IByXTOUeYHOro Tura. opMy/ibl IpoMaxa pakeTbl
IS MeTOZI0B HaBeZleHUs IByXTOUEeYHOr0 TUMa. 5.2.YpaBHeHus A5 pacyeTa
TPaeKTOPUM MeTO/I0B HaBe/leH!s TPeXToueuHoro Thra. CpaBHUTe/bHBIN aHa/n3.
‘YpaBHeHHMs1 /7Sl pacyeTa TPaeKTOPHU MeTO/I0B HaBe/leHHsl TPeXTOUeYHOTo THIIa.
TloHsITHE [UHAMUUECKOH OIIMOKN HaBeJeHHsl.

22

15

20

30

Bcero 3a 6 cemecTp

108

51

34

17

57

100

100

Bcero no gAMCHUIUINHE

108

51

34

17

57

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne
n/n

HOMep U HAMMEHOBaHHe pa3je/ia

JMCIHIUILTAHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0neMm,

aya.
JacoB

Pazpen 1. Llenu u 3afauu Kypca.
Cps13b Kypca ¢ QpyHAaMeHTaTbHbIMU
Y MPUK/IaJHBIMA HayKaMH.
OCHOBHbIe NTPUHLIUIIBI IOCTPOEHUSI
Mo/iesiell IBKeHUsI JieTaTe/IbHbIX
arrnaparos.

KOCHHYCOB.

CBs3b MeX/ly cMCTeMaMu KoopZivHat. Harpasnstoniye
KOCHHYCHI. BbIBOZ, (hopMyr AJ1 HarpaB/soX

Pa3zpen 3. YpaBHeHuUs1 JUHaMUKU
MIPOCTPAHCTBEHHOTO [IBH)KEHHS
>kectkoro JIA c riepeMeHHOMN Maccoi
0e3 yueTta KosebaHHI >KUJKOTO
HaTIO/THUTETSL.

CHUCTEM.

BriBOZ ypaBHeHUH ABWKeHUs XKeCTKoro JIA B
NIPOCTPAHCTBe C UCII0/Ib30BAHUEM KOOPJUHATHBIX

Matlab.

Pacuer TpaekToprn HeyIipaB/sieMbIX peakKTUBHBIX JIA
MaJIO 1a/bHOCTHU. AJITOPUTM pacueTa. Metoauueckue
yKasaHusl 110 HalyMCaHuIo NIporpaMMBbl pacyeTta B cpefie

MertofuiKa TMHeapu3alii ypaBHEHUH.

Pa3pen 4. Pacuet Tpaektopuit
HeynpaB/isieMbIX U aBTOHOMHO-

Pacuet nporpaMMHO! TpaeKTOpUU aKTHBHOTO yUacTKa
OanMCTHUeCKOM pakeThl IPY 33JaHHOM 3aKOHe yI/ia
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yripaB/sieMbIxX JIA. BO3BBbILIeHUs. MeToanuecKre yKa3aHus 110 HallMCaHWIo
nporpammel pacyeta B cpezie Matlab.
Ncnonb3oBanue GopMysn JIUITTHYECKOW TEOPUU ISt
pacuyera napaMmeTpoB JBKeHns bP Ha maccuBHOM
6 yuacTke. Perarorcs 3azjauv onpegiesieHys apaMeTpoB 2
IBI>KeHUs1 BP 1 MCKyCCTBEHHOTO CITyTHHKA 3eM/IU C
WCTI0/Ib30BaHUeM (hOPMYJT 3/ITUTNITHYE CKOW TEOPUH.
7 Onpepenenve reorpaduyecKuX KOOPAWHAT TOUKH 9
nagenus bP.
Hasenenue teneynpasnsgemoro JIA 1o Metony Tpex
8 Touek. MeToguueckre yKa3aHus 110 HalTMCaHUIO 1
Pa3pen 5. PacueT Tpaektopuii rporpaMMebl pacuera B cpefie Matlab.
TeJIeypaBIsieMbIX 1 [1pumepsb! pacueTa KUHEMaTHUeCKUX TPAaeKTOPUI /s
9 camoHaBogsmxcs JIA. pa3MUYHbIX MeTO0B HaBeleHHsI B UaCTHOM C/ly4yae 2
JIBVDKEHUS 11eJIN: CKOPOCTb 1ie/Id MOCTOsIHHA, YTOJ
BO3BbILIeHUs paBeH 180rpag.
Bcero 3a 6 cemecTp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oonem,
Copiep>kaHue yueOHOro 3afaHus
n/n pa3jesa JUCHUNIUHBI 4acoB
Pazpen 1. Lenu u 3agauu
Kypca. CBsi3b Kypca C
(dhyHIaMeHTaTbHBIMY U "
W3yueHue npeycCMOTpPeHHBIX POrpaMMOi AUjaKTHUUe CKUX
1 |[IPHKJIGAFLIMA AAYKAMI. e/IMHUIL] 110 KOHCIIeKTaM JIeKL[1i U PeKOMeHyeMOoit 6
OCHOBHbI€ TIPUHLIUTIBI
N JiTeparype.
MIOCTPOeHUs Mojiesneid
[\BIDKEHUSI JIeTaTe/IbHbIX
arrnaparos.
Pazgen 2. OcHOBHbIE
reoMeTpUYecKue 1 N3yueHue rpeyCMOTPEeHHBIX MPOrPaMMOi AUJaKTHUe CKUX
2  |KMHeMaTudecKue e/IMHUI] 110 KOHCITeKTaM JIeKI[1I U PeKOMeH/IyeMOoit 6
COOTHOLLIEHUS], UCTIOIb3yeMble |IUTeparype.
MpY ONMCAHUU [BKeHud JIA.
Pasgen 3. YpaBHeHust N3yueHue ripeyCMOTPEeHHBIX TIPOrPaMMOM AUJaKTHUe CKUX
JVHaMUKU TIPOCTPAaHCTBEHHOIO |eIMHUL] TI0 KOHCIIeKTaM JIeKLIUKA U peKOMeHlyeMOoi
3 |ABWKEHMS XeCTKoro JA c suTteparype. PacueT TpaeKTOpUU HeyIpaB/isieMbIX 15
riepeMeHHOM Maccoii Oe3 yueTa |peakTHBHBIX JIA Masoii AanbHOCTH. Hamvcanve mporpaMmet
Ko1e0aHu KUJKOTO pacueta B cpefie Matlab.OdopmeHue 0T4eTOB 10
HaroJIHUTeJISL. MpaKTUYeCKUM 3aJ,aHUsIM.
W3yueHue npeyCMOTPeHHBIX POrpaMMOi ANaKTHUUe CKUX
Pasen 4. Pacuer TpaeKTopuii e/IMHUL] 110 KOHCIIeKTaM JIeKLWH HUPEKOMEH,qyeMOﬁ
4  |HeynpaBsieMbIX 1 ABTOHOMHO- nHTepaTpre. Pacuer NpOrpaMMHOH TPaeKTOPHH aKTHBHOTO 15
ypansiembix JTA. yyacTka 0a/yIMCcTUUeCKOM pakeThl [P 3aJlaHHOM 3aKOHe yIJia
BO3BbILIEHUs. HanvcaHve mporpaMMel pacueTa B cpefe
Matlab.OdopmreHue 0TUETOB 10 PAKTUUECKUM 3a[aHHUSIM.
N3yueHnue rpeyCMOTPEeHHBIX TIPOrPaMMO AUJaKTHUe CKUX
Pazgen 5. PacueT TpaeKTopui |eVWHUL] 110 KOHCIIEKTaM JIeKLIUK U peKOMeHlyeMOM
5 |reseynpas/sieMbIX U suteparype. HaBesienue teseyrpasisiemoro JIA 1o metony 15
camoHaBogAmuxcs JIA. Tpex Touek. HammcaHue nporpaMMel pacyeTta B cpefie
Matlab. Odopm/ieHre OTUETOB TI0 TIPAKTUUECKUM 3aIaHUSIM.
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJINHbBI
CEMECTP HEJAEJ/IN CEMECTPA
123 4 |5 6 7 8 9 |10 11 12/13| 14 15 16 17
TexK| |OP|Otu. o I13|Koutp.P.[TexK|P|OTu. no I13 TexK|OTu. o I13|IP| audp. 3au.
7 26241




YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
e TexK — BopocCs!I /7151 TEKYL[ET0 KOHTPOJIS;
¢ Ortu. o I13 — oTueT 110 NpakTHUUeCKOMY 3a/,aHUIO;
o KoHTp.P. — KOHTpO/IbHAs paboTa;
o nud. 3au. — guddepeHIIPOBAHHEIN 3aUeT.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKasi paboTa;
e BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
¢ OTYET MO MPAKTHUECKOMY 33/]aHHIO;
e KOHTpOJBbHasi pabora.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHPOBAHHBIN 3a4eT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. A. Cannukos, A. I'. FOpeckys. . OCHOBHBIe NIPUHLUIIBI PACYETa TPAeKTOPUU JIeTaTe/IbHbIX alllaparos.
CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 371. pec.
. JI. H. JTeiceHKo. . BHemHss 6aumctika. M.: V3a-eo MI'TY um. H. D. Baymana, 2018, a51. pec.
3. JI. H. JIeiceHKo. . HaBegeHue 6a/mmctTiuueckux paker. M.: Mza-so MI'TY um. H. D. Baymana, 2020, 371
pec.
4. O. A. Tonmerun, B. M. Kamun, B. I HoBukOB. . Marematrueckye Mozie/ld CUCTEM HaBeJleHUs PaKer.
CII6.BI'TY "BOEHMEX" um. [T. @. YctuHoBsa, 2016, 50 3K3.
5. T. FO. JlememoHok, A. A. Cu3oBa. . TpaeKTopHbIe 3a/1au¥ B JUHAMUKE [BU)KEeHHUS JleTaTeTbHbIX
armaparos. CIT6.BT'TY "BOEHMEX" um. /. ®. YctuHoBa, 2021, 46 3K3.
6. T. FO. JlemerioHOK, A. A. Cu3oBa. . TpaeKTOpHbIe 3a/lau B JUHAMUKE [IBV>KEHMs JIeTaTe/IbHbIX
armaparos. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2021, 3/1. pec.
7. T. FO. JlememoHOK, A. A. Cu3osa, H. E. bapanos. . Maremaryueckue MOJeIu JMHAMUKA [IBUKEHUS
netarenbHBIX anmaparoB. CII6.BT'TY "BOEHMEX" um. []. ®. Ycrunosa, 2020, 371. pec.
8. T. 1O. JlemerioHOK, A. A. Cu3osa, H. E. bapaHos. . Maremarrueckve Moze/v AUHAMUKU IBUKEHUS
JieTaresibHBIX armapatoB. CII6.6I'TY "BOEHMEX" um. [I. ®. YctuHoea, 2020, 45 3k3.
9. ®. K. Heynokoes. . CTpesib0a 3eHUTHbIMU pakeTamu. M.: Boenusgat, 1991, 12 3ks.
10. FO. I. Cuxapynuzse. . BaiiucTika U HaBeZieHe JleTaTe/IbHbIX anmaparoB. M.: JlabopaTopusi 3HaHUH,
2020, 351. pec.

N

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.

5.3. Ilepuoguueckue U3fiaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOIUMBIX /IS
OCBOEHMsI TUCLIUITUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://ibooks.ru/ — 3BC A#OyKc.py - 3T0 OO/BINON BEIOODP aKTyaabHOW JTIUTEpaTyPhI /151 Balllek
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. http://www.tnt-ebook.rut/ — TNT-EBOOK - DnekTpoHHO-0MO/MoTeYHasi CUCTeMa;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyupamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YCTHHOBa;

5. https://urait.ru/ — T'naBHas — O6pa3oBarenbHas iatdopma FOpaliT. [Is By30B U CCy30B..

CoepeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - Hayunast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBas 37ekTpoHHas 6uboTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

VHdopmaLMoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perynvpoBanusi: HopMmbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# [TOpTa IpaBoBOM MHPOPMALUH.
5.5. TIporpamMMHoe obecrieueHue:

1. Matlab 2015a SP1.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBbBI TEOPUU ITOJIETA JIETATE/IBHBIX AIIITIAPATOB

AnHoTanusa paboueii nporpaMMsl

Oucuyminna OCHOBBI TEOPUMN ITIOJ/IETA JIETATEJIBHBIX AIIITAPATOB saBnsetcs
JUCLWIIMHON 00f3aTe/IbHOM YacTH 0/10Ka 1 mporpaMMbl TOATOTOBKM 10 HarpasieHuto 24.03.01 PakemHble
KOMN/eKcbl U KOCMOHasmuka. [ucuuruiiHa peanu3yercs Ha ¢akynbrere A PakeTHO-KOCMUUECKOW TeXHUKH
BI'TY "BOEHMEX" wm. [.®. YctunoBa kadezapoii A5 IVUHAMUKA W YIIPABJIEHUE TIOJIETOM
JIETATEJIBHBIX ATIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAY4YHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTUYeCKOT0 aHa/lvi3a W MOJe/IUPOBaHUs, TEOPeTHUeCKOT0 U JKCIIePUMEHTAJbHOTO WCC/Ie[OBaHUS B
npodecCHOHaNIBHOM [1eSITeNbHOCTH;
OITK-5 crioco6HOCT UCII0/h30BaTh COBPEMEHHBIE TIOJXOABI U METO/Ibl PeIleHus MpodeCCUOHATbHBIX 3a/1au B
00/1aCTH aBUAIIMOHHON U PAaKeTHO-KOCMHUYECKOW TeXHWKH, BK/IFOUAs YIIpaBeHHe MPOEKTaMH CO3/IaHUS HOBBIX
00pa3sI[oB TEXHUKW W YTUIN3al[MN YCTapEBIINX.

CopepxaHve [AUCLMIUIMHBI OXBaTbIBaeT KPYr BOIIPOCOB, CBSI3aHHBIX C TPUHLUIIAMU TIOCTPOEHUs
MaTeMaTHUecKod Mojenu [ABWKeHUsi JIA, OCHOB Teopud TII0JIeTa, pacueTa TPAeKTOpUN TI0jieTa pakeT
Pa3MUYHbIX K/IaCCOB.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOMPOCHI [|/Isl TEKYILIETO KOHTPOJIS;
* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e KOHTpOJibHast pabora.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e uddepeHMPOBaHHBIN 3aUeT.

OO1jast  TPy/I0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmoil AWUCIUTUTHHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTusi (17 4.), camocTosTenvHast pabora
crypenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBbBI TEOPUU ITOJIETA JIETATE/IBHBIX AIIITIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI

PexkomeHpiyeMasi iuTeparypa

TpyRoeMKOCTB,

yac.

Pazgen 1. Ilenu u 3agaun Kypca. CBs3b Kypca ¢ GyHAaMeHTa/IbHbIMH M PUK/IaAHBIMHA HayKaMH.
OcCHOBHBIE IPUHLIMIBI TOCTPOEHUA Mo/ie/Iel ABM)KeHHUs JleTaTe/IbHbIX annaparos.

JTeparype.

N3yueHnue ripeyCMOTPEHHBIX IPOrPaMMOM AMJaKTHUe CKUX
eIVHUL 1T0 KOHCIeKTaM JIeKLIUA U PeKOMeHlyeMOoH

T. FO. JlemelioHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTtrueckre Mojenu
JIVHaMUKH [BKEHUS
JleTaTe/IbHBIX arrapaToB:
CII6.FT'TY "BOEHMEX" um.
. ®. Ycrunosa, 2020 (1)
1O. I. Cuxapynuj3e. .
BannvicTrka v HaBeieHHe
JleTaTe/IbHBIX arrnaparos: M.:
Jlaboparopus 3HaHui, 2020 (1)
JI. H. JIbiceHKo. . BHemHss
Oammmctuka: M.: M3g-so MI'TY
M. H. 3. baymana, 2018 (1)
JI. H. JIbiceHKo. . BHemHsA
bammctuka: M.: Y3g-so MI'TY
uM. H. D. baymana, 2018 (1)
T. FO. JlemelioHOK, A. A.
CusoBa, H. E. bapaHos. .
MatemaTrueckue MoJeu
JVHaMVKH [BKEHUS
JieTaTeJIbHbIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.

. ®@. YcruHoga, 2020 (1)

6

Wrtoro no pasgeny 1

Pa3uen 2. OcHOBHbIE reoMeTpuyeCckue 1 KHHeMaTU4eCKHe COOTHOILI€eHUS, UCII0/Ib3yeMbIe IIPpU

ONMHUCAHWHU BIKeHus JIA.

6

JTUTEpAType.

V3yueHue rpegyCMOTPEHHBIX IPOrPAMMOM JMIaKTHUE CKUX
eIVHUL] TI0 KOHCTIEKTaM JIeKIIUM U PeKOMeHTyeMoii

13

JI. H. JIbiceHKo. . BHelHss
6anmictvika: M.: M3g-80 MI'TY
uM. H. 3. Baymana, 2018 (1)
T. FO. JlemenioHOK, A. A.
Cusosa, H. E. bapaHos. .
MaremaTruecKre Mojie/id
JUHAMUKU JIBYKEHUSI
JleTaTe/IbHbIX arraparoB:
CII6.BI'TY "BOEHMEX" um.
0. ®. Ycrunora, 2020 (1)
1O. I'. Cuxapympase. .
Bannvctrka v HaBegeHue

26241



JleTaresIbHBIX arraparos: M.:
JTaboparopus 3HaHui, 2020 (1)

Wroro no pasgeny 2

6

Pa3]I[EJI 3. YPaBHEHPlﬂ AUHAMHUKH ITPOCTPAHCTBEHHOI'0 JBH)XEHHUA KECTKOro JIA c HEPEMEHHOﬁ Maccou
oe3 yuera KOJIe0aHuH JXHUAKOro HAIo/IHuTe/isl.

V3yueHue rpeayCcMOTPEHHBIX TIPOrPaMMOM AWJAKTHYe CKHUX
eIVHUL] TT0 KOHCTIEKTaM JIeKIUM ¥ peKOMeHTyeMoii
uTeparype. PacueT TpaeKTOpUY HeyIlpaB/sieMbIX
peakTUBHBIX JIA Masoi gansHocTU. Hanvcanue
nporpammel pacyeta B cpezie Matlab.OdopmiieHne oTueTos
T0 TIPaKTUYeCKUM 3a/IaHHSIM.

1O. T. Cuxapynupg3e. .
BannucTuka v HaBeJjeHIe
JleTaTe/IbHbIX arraparoB: M.:
Jlabopatopus 3HaHui, 2020 (1)
JI. H. JIbiceHKo. . BHemHsA
bammmctuka: M.: U3n-so MI'TY
uM. H. 3. Baymana, 2018 (1,2)
T. FO. JlemeiioHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTtrueckre Mofenu
JIVHaMUKH [BKEHUS
JieTaTeJIbHBIX arrapaToB:
CII6.FI'TY "BOEHMEX" um.
. ®. YcruHosa, 2020 (2)

T. FO. JIeme11oHOK, A. A.
Cusoga. . TpaekTopHbIe 3a/1auu
B JUHAMUKe JBWKEeHUsI
JieTaTeJIbHbIX alrapaToB:
CII6.FI'TY "BOEHMEX" um.
. ®. YcruHosa, 2021 (1)

15

Wrtoro no pasgeny 3

15

Pa3pen 4. Pacuer TpaeKTopuii Heynpap/isgeMbIX 1 aBTOHOMHO-YIIPaBJisieMbIX

JIA.

V3yueHue rpegyCMOTPEHHBIX IPOrPAMMOM JM/IaKTHUE CKUX
eIHUL] TT0 KOHCTIEKTaM JIeKIUIA ¥ peKOMeHTyeMoi
niTepatype. PacueT mporpaMMHON TPaeKTOPHY aKTHBHOTO
yuacTka 6a//TMCTHUeCKOW PAaKeThI TIPU 3a/IaHHOM 3aKOHe
yT/ia BO3BbIIIeHUs. HamvcaHye mporpaMMel pacyera B
cpenie Matlab.OdopmsieHre OTUETOB M0 TIPAKTUUECKUM
3a/JaHUSIM.

T. FO. JlemeiioHoK, A. A.
Cusoga. . TpaekTopHbIe 3a1auun
B [JMHAMUKe JBVKEHUS
JieTaTeJIbHbIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2021 (2,3,4)
B. A. Cannukos, A. I
FOpeckyi. . OcHOBHBIE
MPUHLMIBI PACYéTa TPaeKTOPUU
JieTaTe/IbHBIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2008 (1,2)
T. FO. JlemeiioHoK, A. A.
Cusoga. . TpaekTopHbIe 3a1aun
B JJMHAMUKE [IBU)KEHUS
JieTaTe/IbHbIX arrnapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2021 (2,3,4)
1O. T. Cuxapynupg3e. .
banmictvka v HaBeZieHUe
JleTaTe/IbHbIX arraparos: M.:
Jlabopatopus 3HaHui, 2020 (2)
JI. H. JIsiceHko. . HaBenenue
OascTHUe CKUX paket: M.:
N3p-eo MI'TY um. H. 3.
Baymana, 2020 (5)

15

Urtoro no pasgeny 4

15

Pa3gen 5. Pacuer TpaeKToOpui TesleylipaB/isgeMbIX U CaMOHaBoAsAuxcsi JIA.

N3yuenue ripefyCMOTpPeHHBIX POrPaMMOi AUJaKTHUe CKUX
eIVHUL] TI0 KOHCTIEKTaM JIEKIUHA ¥ PeKOMeHTyeMoi
nureparype. HaBegenue teneymnpasnasemoro JIA no metony
Tpex Touek. Harmicanue mporpaMMel pacueTta B cpejie
Matlab. OdopmMneHre 0TUETOB 10 MTPAKTHYECKUM
3a/JaHUSIM.
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T. FO. JIeme1ioHOK, A. A.
Cusoga. . TpaekTopHbIe 3a/1aun
B JHAMUKe [IBKEeHHS
JleTaTeJIbHBIX arrapaToB:
CII6.FI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2021 (5)
O. A. Toimerun, B. M. Kamiun,

15

26241




B. T. HoBukoB. .
Maremarnueckrie MoJenu
CUCTeM HaBeJleHUs paKeT:

CII6.FI'TY "BOEHMEX" um.
. ®@. Ycrunoga, 2016 (1,4)
®. K. Heynokoes. . Ctpe/bba
3eHUTHBIMU pakeTamu: M.:
Boenusgar, 1991 (2)

B. A. Cannukos, A. I
FOpeckys. . OcHOBHBIE
TIPUHIIUIIBI PacuéTa TPaeKTOprHr
JleTaTeJIbHBIX alrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2008 (3)

Wtoro no pasgeny 5

15

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBbBI TEOPUM ITOJIETA JIETATE/IBHBIX AITIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIIeTO KOHTPOJIS;
e OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e KOHTpOJ/IbHast paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Bonpocs! ans TeKylero KOHTpoJis
CTyneHTy mipe/jjiaraeTcst 3 BOTIPOCa MO pe3y/bTaTaM MPOXOKAeHUs pa3/iesa, Ha KOTopble He0OX0IUMO
[laTh NPaBU/IbHBIA OTBET. BOMpoCk! /151 TEKYI1llero KOHTPOJIsl prBeieHbl B Y MK AUCLIUITUHBL.

OTuer Mo NpaKTUYeCKOMY 3a/JaHUI0

KommiekT mpakTHueCcKux 3aflaHuii BXOAUT B cocTaB Y MK AUCHMIIUHBL.
[TpakTrueckoe 3aganue (I13) cuntaeTcs BHIOJHEHHBIM, €C/IU CTYAEHT MOJTHOCTBIO BBIMOIHU/ BCe MYHKTHI [13.
3armura oT4yeTa MpoxoquT B (hopMe [TOK/IaZia CTY/IeHTa 0 BLITIOJIHEHHOMY 3a/IaHUI0 U OTBETOB Ha BOMPOCHI
Tripernozasarerss.
ITpu oopM/IeHHMH MpaKTHUUEeCKUX 3a/]JaHUK TPeOyeTCst pyKOBO/ICTBOBAThCS C/IEAYIONIMMY PEKOMEH/IAI[USIMMU:
-B Hauasie onucare/ibHON YacTH OTUeTa U3/laraeTcs Ccojiep)KaHue, MPUBOASTCS CXeMa, MareMaTrideckast MOJeb,
HCXO[Hble JaHHbIe /11 pACUETHOIO BAPUAHTA, METOZ, pellleHus.
-Bce BbIUMCIEHUS TPOBOASATCS MOAPOOHO, COTIPOBOXKAAACH HEOOXOIMMBIMU MOSICHEHUSIMU. Bce BbIUMCIeHUsS
3aHOCSTCS B TaOHLIBI.
-TabnuuHble aHHBIE TIPE/ICTAB/ISAIOTCS TAKXKe B BU/le TPA(pHKOB, YC/IOBHBIE 0003HAUEHHS U Pa3MEPHOCTH
OTKJ/1a/IbIBaeMBIX T10 OCSIM BeJTMUMH YKa3bIBatoTCs B IPUHATHIX 10 ['OCT cokpaitjeHusix.
-TTpu BBITIOJTHEHUU PACUETOB C MCIOb30BaHHeM DBM HyKHO 00s13aTe/lbHO TIPUBOAWTE pacieyaTtky (JIMCTUHT)
Mporpamm.
-ITo kaxxgomy I13 cTyeHT Ho/KeH NMpeACTaBUTh BBIBOJbI HA 0CHOBAHUU BBITIOJTHEHHBIX PaCUueTOB.
CryzmeHT 00s13aH BBITIOMHATH BCe 13 B CPOK M CIaBaTh UX MPEro/iaBaTe/i0 COVIAaCHO TPapyKy MepOTpUSITUNA
MeKCeCCUOHHOIO KOHTPO/IS.
Ortuer 1o [13 curTaeTcsi IPUHATLIM B C/Iydae, eCciv 0ohopM/ieHre 0TUeTa COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUsM, U CTYJEHT OTBETU/I He MeHee ueM Ha 60% BOMpOCOB Iperno/aearesis 1o teme I13.
OTuet He MOXKET OBITh TIPUHAT U TOJJIEXKUT Z0PabOTKe B CydYae:
- OTCYTCTBUSA HEOOXOIUMBIX Pa3fiesioB,
- OTCYTCTBUsI HeOOXOIMMOr0 rparueckoro MaTepHarna.

KouTtposibHas padoTa

Pe3y/bTaThl BHINOTHEHUs] KOHTPOJIBHOW pabOoThI OLIEHWBAKOTCS 10 UeThIpex0abHOM IIKate
(«OTIIMYHO», «XOPOILO», «yA0BIeTBOPUTETBHO» U «HEY/OBJIETBOPUTEIBHO» ).
KonTtponbHas pabora Bk/touaet B cebst AiBe 3a/iaul.
3apmaum npuBeseHsl B YMK AuCHUTIIMHBL
[171s1 TIOSTyYeHusi OLIEHKU «Y/I0B/IETBOPUTEILHO» HEOOXOAWMO TIOIHOCTBIO U TIPABWIBHO pellnTh 1 3agauy. st
MOy YEHUSI OLIEHKHU «OT/TMYHO» HEOOX0UMO MOTHOCTBIO U MPABUIBHO PEIUTH 2 3a/jaun. [is monyueHus
OLIEHKH «XOPOIII0» HEeOOXOAUMO PEInTh 2 3a/1aui, TPU ITOM /I0MyCKAaeTCss UMeTh 1-2 3aMeuaHusl.
ITpy OTCYTCTBUM TTOTIOKUTETHHON OIIeHKH 32 KOHTPOJIBbHYIO Pa00Ty B IJIAHOBBIN CPOK ee TIPOBe/IeHHsT CTYAEHTY
Heo0X0JMMO TIO/THOCTBIO M/ YaCTHYHO TeperrchiBaTh KOHTPOIBLHYIO Pa00Ty B UacChl TJIAHOBBIX KOHCY/IBTAIUH
Y TIpYeMa 3a/|0/DKeHHOCTeH BIJIOTh [0 MOJTyYeHUs MTOJI0KUTEeTbHOU OLIeHKU.

JuddepennmpoBanHbIii 3aueT
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ITpomesKyTOUHBI KOHTPOJIb T10 JUCIIUTIIFHE TIPOX0OAUT B (hopme auddhepeHI[MpOBaHHOTO 3aueTa.
Homyck k quddepeHIMpoBaHHOMY 3a4eTy 0(pOPMJISIeTCS TIPU YCJIOBUM TIOJTHOTO BBITIOTHEHUS BCEX
MepOIIPUSITUH, PeAyCMOTPEHHbBIX rpaMKOM KOHTPOJIBHBIX MEPONPUSTUM.

OuddepeniimpoBaHHbIii 3aueT ITPOBOAUTCS B (h)OpMe OTBETOB Ha /[Ba BONpOca. KOMIIIeKT BOITPOCOB BXOJUT B
coctaB YMK AvCLUIUIUHBL.

Wtoru caaun auddepeHIipoBaHHOIO 3aUeTa OLIEHUBAIOTCS CIeAYIOIMM 00pa3oMm:

— TMOJTHBIM TIPAaBWILHBIN OTBET Ha 00a BOMpOCa — 3aUTeHO-0T/IMYHO;

— MOJTHBIM MTPAaBUILHBIA OTBET Ha OJJUH W3 BOMPOCOR C JIOTIOJTHUTEILHBIM CObeceJOBaHUEM 10 BTOPOMY —
3aYTeHO-XOPOLLIO;

— HeIo/IHbIE OTBETHI Ha 00a BOIIPOCA C JIOTIO/THUTETBHBIM COOeCeioBaHUEM T10 UX TEMATHKE — 3aUTEeHO-
Y[IOB/IETBOPUTEJILHO;

— HeIpaBW/IbHbIE OTBETHI M HE TOTOBHOCTD K COOeCeI0BaHMUIO 110 TeMaM OMJIeTa — He 3aUTeHO.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspen 1. Ilesmn u 3agauu Kypca.
Cea3b Kypca ¢
(yHgamMeHTaIBHBIMH U Boripocs! asisi
3 6 |mpuKnajHBIMU HayKaMH. 12 6 4 2 6 20 | 10 TeKylLlero
OcCHOBHBIE PUHIUIBI KOHTPOJISA
MOCTPOeHHUs Mojeiell JBIKeHHUA
JieTaTre/IbHbIX alnaparoB.
Pa3pen 2. OcHoOBHBIE
reoMeTpuyecKue u Bornpocs! ast
3 6 |kKuHemaTH4yecKue COOTHOWIeHMH, 8§ 2 2 0 6 10 | 10 TeKy1LLero
HCI0/Ib3yeMble NPH ONMUCAHUU KOHTPOJISA
aBwKkeHus JIA.
Paspen 3. YpaBHeHus
KoutponbHas
AUHAMHUKM MPOCTPAHCTBEHHOI'0 6
BIDKeHHs )kecTKoro JIA c pabora,
3 6 A o N 31 | 16 | 10 6 15 30 | 20 Otuer 1o
nepeMeHHO# Maccoii 6e3 yuera
o MpaKTHU4eCKOMY
Ko/1e0aHHH KHAKOr0
3a/]laHuUI0
Harno/IHUTe/Is.
Pa3pen 4. PacueTt TpaeKkTopuii OtueT 1o
3 6 |HeympaB/sieMbIX U aBTOHOMHO- | 35 | 20 | 14 6 15 20 | 30 |mpakTHyeckomy
ynpasisieMbix JIA. 3a/laHUO0
Pa3pen 5. Pacuet TpaekTopuii OtueT 1o
3 6 |TemeynpaB/isieMbIX U 22 7 4 3 15 20 | 30 |mpakTHyeckomy
camMoHaBogsuxcsi JIA. 3a/IaHUIO
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero no guciuuinHe 108 | 51 | 34 17 57 | 100 | 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Bonpocbl omkpbimozo muna:

C noMOI1IbI0 KaKMX YIVIOB U B KaKOM 110C/Ie/j0BaTe/IbHOCTH MOXKHO I1epeiTH OT
CTapTOBOM CHUCTeMbI KOODJMHAT K CBSI3aHHOM?

Kakue orpaHrueHys ¥ oueMy Hak/Ia/[bIBalOTCSl Ha YO/l aTaky MpY NPoXoKJeHuu JIA
y4yacTKa TPaeKTOpUH B 00/1aCTH TPAHC3BYKOBBIX CKOPOCTeH

HasoBuTe ponylieHus, IpUHUMaeMble [1pY pacyéTe aKTUBHOI'O yyacTKa TPAaeKTOpUU
HeyTIpaB/isieMbIX PaKeT O/IMKHero JeiCTBHS

AKTHUBHBIH Y4aCTOK TPaeKTOpHY 6a/yTMCTHUECKOM pakeThl OO/IBIION JaTbHOCTH MOXKET
OBbITb pa30UT Ha KaKKMe YYaCTKH YUaCTKU

YeMy paBHa TaHTeHIMa/bHas TIeperpy3Ka Mpy 3aMe/l/IeHHOM T1osieTe?

UTo NMOHUMAIOT T10/[], TIeperpy3Koi?

OrnuiyMTe, Kak HarpaB/ieH BEKTOP CKOPOCTH MPH MCI0/Ib30BaHUH METO/ia TOTOHU?
[TepeurciTe OPOUTHI KOHUYECKOTO CeUeHHsT OBIBAIOT B 3aBUCMOCTH OT BEJTUUHHBI
9KCLIEHTPUCHUTETa

Kakoe /iBi>KeHHe pacCMaTpUBAET /UTUIITHUYECKAs TeOPUsI?

Kakue cy1ecTBytoT crioco6b1 yrIpoIeH st TTOJTHONH CUCTEMbI YPaBHEHUH, ONMCHIBAKOIeH
[IBIKeHMe JieTaTe/IbHOTO arirapara Npy 3aKperieHHbIX PYsax?

BOTlpOCbl 3dKpblmo2co munda:
CooTtHecuTe HaripaB/IieHWE U COOTBETCTBYIOLYHO KOODAWHATHYHO OCh

1. Ocb OX CBsI3aHHO# CHCTeMbI KOOPAMHAT
2. Ocbk OXa CKOpPOCTHO# CUCTeMbI KOOpAWHAT
3. Ocp OXc cTapTOBOH CUCTEMBI KOOPAMHAT

a. HarpasJ/leHa 10 OCH JIeTaTe/IbHOI0 armnapara
b. HaripaBsieHa 10 HarpaBJ/IEHUIO CTPesTbObI

C. HarpaeJjieHa 10 BEKTOPY CKOPOCTH
C TIOMOII[bI0 KAaKHMX YIJIOB MOYKHO TIEPEMTH OT OZIHOM CHUCTeMbI KOOPAMHAT K J[PyToi?

1. OT CTapTOBOI1 K CBSI3aHHOU
2. OT CTapTOBOM K CKOPOCTHOMU

3. OT CKOPOCTHOM K CBSI3aHHOM

a. yroJs pbICKaHUs, TaHra)ka, KpeHa
b. yron Kypca, BO3BBIIIEHHsI, CKODOCTHOM yroi KpeHa

C. YTOJT aTaKu, CKOJTBKEeHUST
Yepe3 Kakue yI/ibl CBSI3aHbI MeXK/ly co00M CBA3aHHAst U CTAPTOBAsti CUCTEMbI KOOP/WHAT?

a. yIJIbl HyTalWHW, POTaLUM U TIperieCcCUu
b. yIJIbI aTakul ¥ CKOJTbXKEHUST

C. YI/IBI KypCa, BO3BBILLIEHUS U KPeHa

d. yIibl TaHraxka, pbICKaHWs U KpeHa

€. VIVIbI aTaKu, CKOJTb>KeHUsI, CKODOCTHOM yToJ KpeHa
YKka)kuTe BepHYIO CBSI3b MEXK/y MaTPULIAMU HAITPaBJISIOIINX KOCHHYCOB
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Ne 5

Ne 6

a. A=B(CAT)
b.  B=A(CAT)
C. C=AB

d. A=CB

e. B=(AAT)C

yKa)KI/ITe, UTO OIripefesidioT KWHEMAdTHUUYeCKKe COOTHOLLIeHUA

a. KOOpJMHAThI LIeHTPa MacC JIeTaTe/IbHOTO anrapara v yIJibl TaHTaXa, PhICKaHWs U
KpeHa

b. ymioByto u nuHeHYy0 ckopocTH JIA
C. YIVIbI aTaKu U CKOJTBKEHUSI
d. KOOpAMHATHI LJeHTPa Macc JieTaTeIbHOr0 arapara 1 YIJIbl aTakd U CKOJIbXKEeHHS

€. 3aBUCHMOCTb MeX/y YIJIOBBIMH U JIMHEHHBIMHU CKOpOCTAMU JIA
YKa)KuTe, uTo OTpefie/isiioT TeoMeTpUUeCKrie COOTHOIIIEHHUS

a. CBSI3b MEXK[Y YIJIaMH, OPUEHTHUPYIOIUMU JIA, U UX YIJIOBBIMK CKOPOCTSIMU
b. B3auMHOe IT0/I0’KeHHE CKOPOCTHOM W CBSA3aHHOM CHCTEM KOODAMHAT

C. TonoxeHue ocu JIA OTHOCUTeNBHO CTAapTOBOM CHCTeMbl KOOPAUHAT

d. cBfi3b MeXXZly YIVIOBBIMH U IMHEMHBIMHU KOOpAWHaTamu JIA

e. CBSI3b MEX[Y yIJIaMH, ODUEHTHUDPYIOIIUMU JIA B pa3/MuHbIX CUCTeMax KOOpAUHAT
Kakuie KoopiHaTHbIe OCH Jie)KaT B BePTHUKaIbHOM MJI0CKOCTH?

a. ocb OY cBsI3aHHOM CHCTeMbl KOOPAWHAT

b. Ocb OYa CKOpOCTHOM CHUCTEMBI KOOPJHUHAT

c. Ocb OYe nonycBsi3aHHOM CHCTEMbI KOODUHAT
d. Ock OY* nonycKOpOCTHOM CUCTeMBbI KOOPAUHAT

e/ Ock OYc cTapToBO CMCTEMBI KOOPAWHAT
Kakuie KxoopiHaTHbIe OCH Jie)KaT B TOPU30HTAIBLHOMN TJIOCKOCTU?

a. ocb OX CBsI3aHHOM CHCTeMbl KOOPAWHAT

b. Ock OZ* 1osyCKOPOCTHOM CUCTEMBI KOODAWHAT
c. Ocb OZe nonycsA3aHHON CUCTeMbI KOOPAWHAT
d. Ocb OZa CKOPOCTHOU CUCTEMBI KOOPZMHAT

e. Oce OXc cTapTOBOM CUCTEMBI KOOPAMHAT

Ipu Kakux JOTyI[eHUsIX CTpaBe//IMBO YIIPOIlleHHOe BbIpa)keHue [ijist oTipe/ie/ieHust yIa
KpeHa:

a. yroJi BO3BBIIIEHUsI paBeH HYJIIO
b. yros Bo3sBebiieHus paBeH 90

C. YTOJI aTakW, CKOJIb)KeHHUs], KPeHa - MaJlble YIJIbI
d. yron TaHraxka paBeH yIJIy BO3BBILLEHUS

€. yroJ/1 aTaky paBeH HYJII0
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Ne 10 Kunemarnueckue COOTHOLLEHNS BbIBeeHbI ITPU CIeAYIOLNX JOIMYLeHUAX
a. He yuuThIBarOTCSl KOPMOIMCOBLI CUJIBI U BO3MYIIIatoliee fieicTBre aTMocdepbl 3eMn

b. CTapTOBaH CHUCTeMa KOOPpAWHAT MPUHUMAaeTCA HHepL[HaHLHOﬁ, HO MpHU 3TOM
YUWTLIBAETCA BpadllldaTe€/IbHOE ABH)KEHUE 3eM1u

c. He yuutsiBaeTcst opbuTanbHOe ABIKeHHE 3eMJTH U eé BpalllaTenbHoe JBIKeHne

d. Cumraetcs, uTo ABMKeHUe JIA MPOUCXOAUT TI0J, AeliCTBHEM OJHOU 1[eHTPa/IbHOM
CHJIbI 3eMHOTO TSTOTEHMSI

e. He yuutbiBaeTcst opbuTanbHOE JBIKEHUE 3eM/IM U CUUTAETCS, UTO JBIDKeHue JTA
TIPOMCXO/IUT TIOA, IeCTBHEM OAHOM 1[eHTPaLHOM CUJTBI 3eMHOT'O TSTOTEHUS

OIIK-5
Bonpocbl omkpbimoz2o muna:

Ne 1 [/ KaKuX JieTaTe/IbHBIX arfapaToB pas/e/ieHre MPOCTPaHCTBEHHOTO JBI)KEeHUS Ha
Npozio/ibHOe ¥ OOKOBOE HeZIONyCTUMO?

Ne 2 [nst muHeapy3aLy IPOCTPAHCTBEHHOM MoJies ABvKeHus JIA HeoOXoAnUMO...

Ne 3 7151 dero yare BCero UCIOJIb3yeTCsl paszeseHre IIpOCTPaHCTBEHHOrO ABKeHus JIA Ha
MOCTyTIaTe/IbHOe JBIKEHHe LjeHTpa MacC U BpalllaTe/ibHOe IBWKeHHe OKOJIO LieHTpa
macc?

Ne 4 Uro Takoe ArHaMUUecKue K03 ULMeHThI?

Ne 5 Ecnu skcijeHTpucuret e>1, TO Kakol BUJ, TPAeKTOPHUU KOHUYECKOTO CeUeHUsI UMeeT
MecCTo?

Ne 6 UeMy paBHa nepBasi KOCMHUYecKast CKOPOCTb paBHa (KM/c)?

Ne 7 YKaxkuTe, ueMy paBeH SKCLIEHTPUCHUTET 1apabosimyecKoi OpOUThI?

Ne 8 UeMy paBHa HOpMasbHasi CKOPOCTHAsI Tleperpy3Ka Ipy TosieTe B TOPU30HTAIbHOU
IJIOCKOCTU?

Ne S UYeMy paBHa 60KOBasi reperpy3Ka Ipy 1ojieTe B BePTHUKAIbHOM MI0CKOCTH?

Ne 10 YKa)KuTe KOTMUeCTBO CBSI3el MeX/y YIZIaMU, OpUeHTUPYIOLUMU JIA B pa3nuuHbIX

CHCTeMax KOOP/IMHAT.
Bonpocbl 3akpbimo2o muna:

Ne 1 YrnoBast CKOpOCTh CKOPOCTHOM CHCTeMbI KOOPAWHAT BLIUUCISIETCS 110 C/IeAyIoIei
3aBUCUMOCTU:
. W=dy ';rH + dif hH
p W= rflll,ru’f + rfﬁfrf!
L W= Fllf,, dt + H’H,HH + dy./dt
4 W= (I{,.-ffh’ + do/dt + u!ﬁ _.fd.ll'
o W= d7./dt + dv/dt
Ne 2 YkakuTe KHHeMaTUueCKoe YpaBHeHre BpalllaTe/ibHOro IBWKeHust JIA B BEKTOPHOM
¢bopme:
. W=dy ;rH — rfe'hh’
b W= rf‘llF; dt + rfr’j",-’rf!'
o W= n’\lfj dt + n’t’;’;rﬁ + dy,/dt
4 W= rh,.-,ffi! + di/dt + dv/dt

o W= dy./dt + d¥/dt

Ne 3 IIpy KaKuX JOIyIeHUsIX ClpaBeivBO Cieyiollee COOTHOLIEHYe:
. o o
U= —
cos f!

d. YIVIbI aTdKH, CKOJIb)XKEeHHUS U KPeHa - MaJIbl
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b. yInbl Kypca ¥ peICKaHusl - MaJlbl
C. YTOJI BO3BBILIEHHUS] PABEH HYIIIO
d. yron Bo3BoiieHust paBeH 90 rpazycoB

€. Yro/ aTaky paBeH YIVIy TaHTaKa
Ne 4 Ocy KaKiX CUCTeM KOOpZMHAT COBITaJat0T 10 HalpaB/IeHUIO C OChIO JIeTaTe/IbHOIO
aririapara?

a. ocb OX cBsi3aHHOW CUCTeMbl KOOpAWHAT

b. Ock OXa CcKOpOCTHOM CHCTeMBI KOOPJUHAT

c. Ocb OXe nomnycBsizaHHOW CHCTEMbI KOOPAUHAT
d. Ock OX* nonycKopoCTHOM CUCTeMbl KOOpAUHAT

e. Oce OXc cTapTOBOM CUCTEMBI KOOPJUHAT
Ne 5 CBsi3aHHAasA U CKOPOCTHAsSI CUCTEMbI KOOD/JUHAT CBSI3aHbI MEXK/Ty COO0M uepe3 yIiibl

a. HyTalWH, POTAL[H{H U TPer[eCCHr
b. aTaku U CKOJIbKeHUs

c. Pesansa

d. TaHraxka, peICKaHUs ¥ KpeHa

€. aTaky, CKOJIb)XKeHUs U PbICKAHUS
Ne 6 CBsi3aHHas cUCTeMa KOOpAMHAT

a. CBsi3aHa C HETIOZBWKHOM 3eMJieli U yUacTByeT B CYyTOYHOM BpallleHUH 3eMJ/IU
b. cBsi3aHa c BEKTOPOM CKOPOCTH LieHTpa macc JIA

C. CBsi3aHa C MeCTHOM BepTUKAJIBIO

d. cBs3aHa c JIA Kak € TBepABIM TeJIOM

e. CBsi3aHa C BEKTOPOM CKOPOCTH LieHTpa Macc JIA U 0Chb y CBsi3aHa C MeCTHOM
BepPTHKAJbIO
Ne 7 YryioBasi CKOpOCTb KpeHa Harpas/ieHa 10 OCH:

a. TI0 OCH X CBfI3aHHOM CHUCTEMBI KOOPZAUHAT

b. 10 ocM y CBA3aHHOM CUCTEMBI KOOPAMHAT

C. TIO OCH XC CTapTOBOW CUCTEMBI KOODZAWHAT

d. 10 oCH ze MOMYCBA3aHHOMN CHUCTeMbI KOOPAWHAT

€. TI0 OCH Xa CKOPOCTHOM CUCTEMbI KOOPJMHAT
Ne 8 YroBasi CKOPOCTh Kypca HarpasJ/ieHa 0 OCH:

a. TIO OCH X CBfI3aHHOM CHUCTEMBI KOOPZMHAT

b. 10 ocH z CBSI3aHHOM CUCTEMBI KOOPIUHAT

C. TIO OCH yC CTapTOBOM CHUCTEMBI KOODJWHAT

d. 10 OCH ye TO/TyCBSI3aHHOM CUCTEeMbI KOOPAMHAT

€. TI0 OCH ya CKOPOCTHOM CUCTeMbI KOOPJHAT
Ne 9 YkakuTe, KaKUM 00pa30M MPOMCXOAUT YUeT BUSAHUS BeTPa B YpaBHEHUSAX JUHAMUKH
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Ne 10

d. B YpaBHeHUA ABV>KEHHS BBOAATCA AOTIOJTHHUTE/IbHbIE d3PDOAWHaAMUUeCKHe CUJIbl U
MOMEHTHI, BbI3BaHHbIE BO3MYIIAOIUM B/IMSTHHEM BeTpa

b. a’spoauHaMuyecKue CUIbI 1 MOMEHTHI, JeMCTBYOLMe Ha JIA, onpeziesisitoTcst
BeJIMYMHOM M OpUeHTaLlell BeKTOpa BO3AYLLIHOW CKOPOCTH

€. CKopocTh JIA repecunThIBaeTCsI B COOTBETCTBUU C (hOpMY/IOit

d. maHHBIN yUeT B ypaBHEHUSIX AMHAMUKU He TpeOyeTcs], T.K. BIUsIHHE BeTpa
KOMIIEHCUPYeTCsl CUCTeMOM yrnpaBjeHust JIA

€. B YPAaBHEHNS ABW)XE€HHs BBOAATCS AOIIO/THUTE/IbHbIE [TeEpEKPECTHBIE CBA3H,
BbI3BAHHbIE BO3MYILAIOIHUM B/IMAHHWEM BeTpa

Ha Kakuve cocTaB/isifoIe pack/iaibIBaeTCs TIOTHAs a3pOAUHAMUYeCKasi CUja B 0CSIX
CKOPOCTHOUW CUCTEMbI KOOP/JUHAT?

a. Ha culy JIoOOBOTO COTIPOTHBIIEHHS], HOPMAJIbHYIO CHTy U OOKOBYIO CUITY

b. Ha MpOAO/BHYIO CUTY, HOPMAJIbHYIO CHTYy U OOKOBYIO CUITY

C. Ha cujy JI0OOBOTO COTIPOTUBJIEHUS], TAHTEHIMAbHYIO CHTy ¥ HOPMaJIbHYIO CUITY
d. Ha cuy 1060BOTO COTIPOTHB/IEHUS, TOABEMHYIO CHTYy U OOKOBYIO CUITY

€. Ha MPO/0/IbHYI0 CUJTY, HOPMa/IbHY0 CHJTy Y TaHTeHLMA/IBbHYIO CUTY
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