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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)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
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

A9 IVTIASMOT'A30JVUHAMMUKA N TEIVIOTEXHUKA

3aBegytroiuii Kadeapoii Terepuna U.B., K.T.H., fo1.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BAJIVIMCTUKA PAKET

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIIK-6 — cmocoOHOCTh WCTOMb30BaTh COBPEMEHHBIE TIOAXOAbI YW MeTO/bl PEIleHUs 3a/lau paKeTHO-
KOCMUYECKOH TEXHUKU C YUETOM a3pOZMHAMHUUECKHMX M Oa/I/TMCTUUECKUX TIapaMeTpPOB
OTIK-7 — cnocob6HOCTh 00pabaThiBaTh OMBITHBIE JAHHBIE (U3MUYECKMX W UHC/IEHHBIX 3KCMEPUMEHTOB TI0

OorpefejeHU0 d3pOAVHAMHUYECKUX U OaIIMCTUUE CKUX XdpaKTepUCTHUK 00LeKTOB paKETHO—KOCMquCKOﬁ
TeXHUKNU

@®opMHPOBaHHIO KOMITETEHLIUI CITyKUT [JOCTIDKEHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-6

3HAHUA:

3HATb OCHOBBI TEOPUM I10J1€Ta;

3HaTb METOABI pacueTa TPAeKTOPHUHU T10/1eTa PakeT;

3HaTh METO/bI HaBe/leHUs JIeTaTe/IbHbIX alllaparoB Pas/IM4YHbIX TUIIOB;

3HAaTh TUIIOBbIE TPAEKTOPUH JIeTaTe/IbHBIX allapaToB Pa3/IM4HbIX TUIIOB;

YMEHus:

BbIOpaTh ¥ KOHKDETH3HPOBAaTh COOTBETCTBYIOIYIO 3a/jaue HWCC/AeHOBaHHMsS MOJeb YIpaB/seMoro
aBwxkenus JIA;

HCII0/Ib30BaTh MEeTOAUYECKHUE MTPUEeMBI YIIPOLLeHUs Mojienel ABKeHus JIA;

paccurThIBaTh TpaeKTOpUH rosieta JIA;

HABbIKU:

HCIIO/Ib30BaHUS aHAIMTUYeCKUX M YMC/IeHHBIX METOZIOB Ji/1 pacuéra Tpaekropuii JIA.
OIIK-7

3HAHUA:

TIPUHLIMIIOB NTOCTPOEHHsI MareMaTiiyeCcKUX Mogeeid;

0cobeHHOCTel pa3NMUHBIX 3aJay yTripaB/IeHus;

YMeHus:

WCIIO/Ib30BaTh MaTeMaTHU4YeCKue MOJe/I YIIPaB/sieMbIX JleTaTe/bHBIX arraparoB IIPHA pelleHru 3ajad
NpoeKTHpoBaHus JIA ¥ cvHTe3a UX CUCTeM YIIpaB/IeHus;

pa3pabaThIBaTh aJrOPUTMbI U METO/IbI YMC/IEHHOTO pelleHHsi MH)KeHepHBIX 3a/a4 B 00/1aCTH JMHAMUKH,
0a/TMCTUKY U yTipaBrieHus ronetom JIA;

HABbIKU:

B/1aZleTb OCHOBHBIMM MeTOZlaMM aHa/u3a U CUHTe3a MaTeMaTH4yeCKUX Mogesiel auHamuku JIA u cucteM
yripasieHus JIA pasnuyHbIX TUIIOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvia BAJITIMCTUKA PAKET sBnsieTcs JUCIUTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
MporpaMMmBbl MOATOTOBKY 10 HarpasseHuto 24.03.03 baatucmuka u 2udpoaspoouHamuka.

CojepkaHue IUCLIUIUIUHBI SIBJISIeTCs JIOTMYeCcKUM npopaommkeHrem auciurivie: @U3NKA, BBICIITASA
MATEMATUKA, WH®OPMAIIMOHHBIE TEXHO/JIOIMW W IIPOTPAMMMPOBAHUE,
TEOPETUYECKASI MEXAHUKA.

Copepyxanue TACITUTITAHbI SIBJISIETCS OCHOBO# inti OCBOEHHMSsI TUCITUTUTAH:
IKCIIEPUMEHTAJIbHAS BAJIJIUCTUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

¢ [IK-93 — crniocobeH reHeprpoBaTh HOBbIE WJie Ji/Isl pellleHus 3a/iau L(poBOil SKOHOMUKHY,
abcTparvpoBaThCsi OT CTaHJAPTHBIX MOJeNeid, TiepecTpanBaTh CII0XKUBIIKECS CII0CO0B! pelieHus 3a/ay,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C 11e/IbI0 BEIPAOOTKH HOBBIX ONTHMAJTBHBIX
aJrOpUTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

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-6

OIIK-7

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.

10

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.

20

20

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.

27

10

17

20

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.

45

15

30

20

20

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.

18

15

20

20

Bcero 3a 7 cemecTp

108

34

17

17

74

100

100

Bcero no gAMCHUIUINHE

108

34

17

17

74

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.

TaHraka. MeToziueckre yKa3aHusi TI0 HalTMCaHHIO
nporpammel pacyeta B cpezie Matlab.

Ncnonb3oBanue GopMysn JIUITTHYECKOW TEOPUU ISt
pacuyera napaMmeTpoB JBKeHns bP Ha maccuBHOM

6 yuacTtke. Pemarorcs 3asauu onpejesieHus rapaMmeTpos 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.
NccnenoBanue BNUsHUS a3pOJMHAMHAYECKOTO KaueCTBa
JIA Ha TpaeKTOpHIO HeyIpaB/sieMOro Cycka B
8 aTMocgepe 3eM/M C yU4eTOM KPUBHU3HBI ee 2
MOBEPXHOCTU. MeToAnuecKye yKasaHus 110
HaITMCaHUIO TTPOrpaMMbI pacueTta B cpefie Matlab.
Pasjen 5. Pacuer TpaeKTopHii [IpuMepsl pacueTa KWNHeMaTH4YeCKUX TPaeKTOPUN /1St
pa3/IMYHbIX METO/|0B HaBe/IeH!Us] B UaCTHOM C/lydae
9  |TeneyrpaBisieMbIX U . 1
camoHaBoxCst JIA. JIBIJKEHMS L]eJId: CKOPOCTH Lie/I MIOCTOSIHHA, YT/l
BO3BbIIIeHUs paBeH 180rpa.
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep u Oo0nemMm,
w/n HauMeHOBaHHe Copep)xaHue yueOHOro 3aiaHus “aCOB
pasfesia JUCHHUIIMHBI
Pasgen 1. Ilenu u 3agaun
Kypca. CBsi3b Kypca C
¢yHIamMeHTanbHBIMU U
| MPHMK/a/HBIMK HayKaMH. N3yueHne rpeyCMOTPEeHHBIX IPOrpaMMOi AUJaKTUUe CKUX 6
OCHOBHBIe TIPUHLUIBI  |eJUHUL] TIO KOHCIIEKTaM JIeKIU U peKoMeHTyeMOoU uTeparype.
[IOCTPOEHUsI MoJie/ielt
JIBDKEHUSI JleTaTe/IbHbIX
anraparos.
Paszpen 2. OcHOBHBIE
reoMeTpuueckue u
KUHeMaTH4ecKue o
2 |cooTHOWeHN, N3yueHuie npeyCMOTpPEHHBIX MpOrpaMMOH AHAAKTHYeCKHX 6
eZIMHULI 110 KOHCTIeKTaM JIeKLIUM U peKOMEeHAYyeMOW uTepaType.
VICII0JIb3yeMble TIpU
OMNMCAHWUU [IBIKEHUS
JIA.
Pa3zpen 3. YpaBHeHus
JVHAMUKU N3yueHue ripeyCMOTPEeHHBIX TIPOrPaMMOM AUJaKTHUe CKUX
MPOCTPaHCTBEHHOT'O eZIUHUL] 110 KOHCTIEKTaM JIeKLIUM U peKOMEeHAyeMOW uTepaType.
3  |gBrkeHus »xecTkoro JIA [PacyeT TpaeKTOpuM Heympap/sieMbIX peakKTUBHbBIX JIA Manoi 17
C lepeMeHHOM Maccoil  |fanbHOCTH. HamrcaHue nporpamMmel pacueTa B cpefie Matlab.
0e3 yuera Kosiebanuii  |OdopmiieHHe OTYETOB 10 NMPAKTUUECKUM 3aJaHHUSIM.
JKUJKOTO HarlOJTHUTEJIS.
W3yueHue npeyCMOTPEeHHBIX IPOrpaMMOi ANaKTHUUe CKUX
Pasgen 4. Pacuer e/IHHL} 10 KOHCIIeKTaM JIeKLIUM U peKoMeH/lyeMOoU iuTeparype.
paeKTOp Pacuer MpOrpaMMHOH TPaeKTOPHH aKTHBHOTO yuacTka
4 Oa/TMCTHUECKOM PaKeThl MPH 33laHHOM 3aKOHE yT/ia TaHTaka. 30
HeyIpaB/sieMbIX U
ABTOHOMHO- NccnepoBanme BIusiHMA a3pojiHaMUUECKOro kKayecTsa JIA Ha
yrpassieMbix JTA. TPaeKTOPHIO HeyTIpaB/IsieMOoro CIycKa B atMocdepe 3eMJTH C yUeToM
KPUBU3HBI ee MoBepxHOCTH. HamrcaHnue nporpaMm pacueTa B cpefie
Matlab.OdopmiieHre 0TYETOB TT0 MPaKTUUeCKUM 3aJaHUsIM.
Paspen 5. Pacuer W3yueHue npeyCMOTPEeHHBIX IPOrpaMMOi ANaKTHUe CKUX
5 TpaeKTopuit e/IMHUL] 110 KOHCITeKTaM JIeKL[i 1 peKOMeHZyeMOo uTeparype. 15
TesieyIpaB/isieMbIX U Harmucanue nporpammel pacueTa B cpefie Matlab. Odopmiienue
caMOHaBOZAIMXCS JIA. |0TUETOB IO NPaKTUYECKUM 3a/laHuUsIM.
Bcero 3a 7 cemectp 74
7 26242




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJE/IM CEMECTPA
12/ 3 |4/5/ 6 7 8 9 (10 11 12(13| 14 15 16| 17
7 TexK| | |OP|Otu. o I13| Kontp.P. | TekK|IP| OTu. ro I13 TexK| Otu. no I13 | JP| 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTUueckasi paboTa;

TekK — BOIPOCHI [/151 TEKYILIET0 KOHTPOJIS;

Ortu. no 13 — oTyeT No MpakTUUeCKOMY 3a/laHHIO;
KouTp.P. — KOHTpOJ/IbHast paboTa;

3a4. — 3auer.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble HHTEpPBAaJIbI B
cnenyrommx dpopmax:
e /WarHocTuueckas pabora;
e BOIMPOCHI /|15 TEKYIIIETO KOHTPOJIS;
e OTUYeT MO0 MPaKTUUECKOMY 3a/|aHHIO;
e KOHTpOJbHas pabora.

HpOME)KYTO‘IHaH dTTecTalud rMpoBOAUTCA B ¢0pMax:
& 344eT.

8 26242



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.
. JI. H. JTsicenKo. . BHerHsasa 6anmuctuka. M.: W3g-eo MI'TY um. H. 3. Baymana, 2018, 100 3k3.
4. J1. H. JTeicenKo. . HaBegenue bannuctuueckux paket. M.: M3a-so MI'TY um. H. D. Baymana, 2020, 371
pec.
5. O. A. Tonmnerun, B. M. Kamn, B. I. HoBukoB. . MaremMaTnyeckue MOZeIN CUCTEM HaBeZeHUS PAKeT.
CII6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.
6. T. FO. JlemerioHOK, A. A. Cu3oBa. . TpaeKTOpHbIe 3a/lauv B JUHAMUKE IBW)KEHUS JIeTaTe/IbHbIX
anmaparos. CIT6.BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa, 2021, 46 3K3.
7. T. FO. JlememoHok, A. A. Cu3oBa. . TpaeKTopHbIe 33/lauM B IMHAMUKE JIBU)KEeHUS JleTaTeTbHbIX
anmaparos. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 351. pec.
8. T. 1O. JlememioHOK, A. A. Cu3oBa, H. E. bapaHos. . Maremarrnueckye Moze/y JUHAMUKK JIBHUKEHUS
JieTatenbHbIX anmaparoB. CI16.BT'TY "BOEHMEX" um. /1. ®. YctuHosa, 2020, 371. pec.
9. T. FO. JlemewioHoK, A. A. Cusosa, H. E. bapaHos. . MaTemaTuueckrie MO JUHAMUKHA JBUKEHHUS
JieTaresibHBIX armapartoB. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2020, 45 3k3.
10. @. K. Heynokoes. . CTpesibba 3eHUTHBIMU pakeTamu. M.: Boenuszar, 1991, s51. pec.
11. FO. T. Cuxapynuz3e. . BanancTika U HaBe/ieHYe JieTaTebHbIX anmaparoB. M.: BUHOM. Jlaboparopust
3”HaHui, 2013, s51. pec.

w N

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'naBHasi — O6pa3oBarespHas matdopma FOpaiit. [lyis By30B 1 CCy30B.;

2. https://ibooks.ru/ — OBC A#GyKc.py - 3T0 O0/bII0 BEIOOP aKTyanbHOM JUTepaTyphl [jisl Balllei
OUOMMOTEKH B 3/1IEKTPOHHOM BUJE;

3. https://e.Janbook.com/ — 3BC JlaHg;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - Dy1eKTpOHHO-010/IM0TeUHast CHCTEMA;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHasa 6ubmoreka BT TY « BOEHMEX» um. [1.®. YcTHHORA.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatmonaneHast nekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMI.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBanusi: HopMel, ipaBuia, CTaHAAPTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalloHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHOe obecrieueHue:

1. Matlab 2015a SP1.



5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. 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
BA/IJINCTUKA PAKET

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa BAJIJIMCTUKA PAKET sBnsercsa AMCLUIUIMHONW 00sA3aTe/ibHOM 4acTtu 0sioka 1
MporpaMMbl TIOATOTOBKU 110 HaripaBieHuto 24.03.03 baaiucmuka u 2udpoa’poouHamuka. JJuCIUTIIMHA
peamm3yeTcsi Ha (akynbTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. YctuHOBa
kadenpoit A5 IMHAMUKA U1 YITPABJIEHUE TTOJIETOM JIETATEJIBHBIX ATITTAPATOB.

JucuunivHa HallesleHa Ha (popMUpOBaHHe KomnemeHyuli:
OIIK-6 crioco6HOCTb UCMO0/IB30BaTh COBPEMEHHBIE MOZXO0/bI U METO/bI PellieHust 3a/jad pakKeTHO-KOCMUYe CKOM
TEXHUKH C YUeTOM a3pOoiIMHaMUYeCKUX U 0aIiCTHIeCKIX I1apaMeTpoB;
OTIK-7 crocobHOCTh 0OpabaThiBaTh ONBITHBIE [aHHbIE (U3NUECKUX M UYHUCIEHHBIX 3KCIIEPUMEHTOB TI0
OTpeZie/IeHHI0  a3pPOMHAMUYECKUX W 0a/UIMCTUYeCKUX XapaKTePUCTHK OOBLEeKTOB paKeTHO-KOCMHUYeCKOU
TeXHUKMU.

Co;[epx(aHHe AUCHUITVIMHBL ~ OXBAaTbIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C TIPUHLWIIAMWA TIOCTDOEHUA
MaTeMaTHuue CKOM MOAe/In OBHXXEHUS JIA, OCHOB TeOpHvuH TI10J1€Ta, pacyeTa TpaeKTOpI/Iﬁ rnoJjieTa pdkeT
Pa3/IMUYHLBIX K/1dCCOB.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI /|15 TEKYIIETO KOHTPOJIS;
e  OTUYeT M0 MPaKTUUeCKOMY 3a/|aHHIO;
e KOHTpOJbHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 33ueT.

OOmias TPyJ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL
TpeyCMOTPeHbI JIeKIMoHHbIe 3aHaTus (17 4.), mpaktudeckue 3aHsTus (17 4.), camocTositenbHast paborta
cryzeHrta (74 4).

12



IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
BAJIVINCTUKA PAKET

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 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.

Pexkomenpyemas TpyaoeMKOCTb
HaumeHoBaHue padoThI Ay PYA ’
JiaTeparypa yac.
Paspen 1. Ilenn u 3agaun Kypca. CBsi3b Kypca ¢ pyHAaMeHTaTbHBIMH U IPUK/IaAHBIMU HAyKaMH.
OCHOBHbIe NPUHIUIIBI TOCTPOEHHUsI MO/ie/Iel ABIKeHH leTaTe/IbHbIX aNaparToB.

1O. I. Cuxapynupg3e. .
BannvcTrka v HaBeieHHe
JleTaTe/IbHbIX arrapaToB:

M.: BUHOM.

JIabopaTopus 3HaHUH,

2013 (1)
JI. H. JIbiceHKo. .
BHelHsIst 6a/1IMCTHKA:
M.: U3n-Bo MI'TY um. H.

3. baymana, 2018 (1)
T. FO. JlemellioHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTruecKre Mojie/id

JUHAMUKU JBVKEHUS
N3yuenue ripefyCMOTPEeHHBIX IIPOrPaMMOM AUJaKTHUe CKUX JieTaTe/bHBIX arapaToB:

eIMHUL TT0 KOHCIIeKTaM JIEKLIUA U peKOMeH/1yeMOu JIuTeparype. CII6.BI'TY 6

"BOEHMEX" um. [1. .
YcruHoga, 2020 (1)
T. FO. JlemeiioHoK, A. A.
CusoBa, H. E. bapaHos. .
MaTtemaTHuecKre MOoJieu

JMMHAaMUKHU JIBKEHUS
JieTaTe/IbHbIX arnapaToB:
CII6.BI'TY
"BOEHMEX" um. [I. .
Ycrunoga, 2020 (1)
JI. H. JIbiCceHKO. .
BHet1Hsist 6a/1/IMCTHKA:
M.: U3p-Bo MI'TY um. H.
3. Baymana, 2018 (1)
Wroro no pasgeny 1 6

Pazaen 2. OcHOBHEBIE reoMeTpUUYeCKHe M KHHeMaTHyeCcKHe COOTHOIIeHN s, HCII0/Ib3yeMble IIPH
onucaHuu Apikenus JIA.
N3yuenue npefyCMOTpPeHHBIX IPOrpaMMOi AJaKTHUe CKUX JI. H. JIbiceHKo. . 6
e/JMHHUL] 110 KOHCIIeKTaM JIeKLIMi U peKOMeH/lyeMoi IuTeparype. BHemHss 6a/uticTHKa:
M.: U3g-B0 MI'TY um. H.
3. Baymana, 2018 (1)
1O. I'. Cuxapympase. .
bannucTuka v HaBeJeHUe
JieTaTe/bHBIX arnmnapaToB:

13 26242




M.: BUHOM.
JIabopaTopus 3HaHU,
2013 (1)

T. FO. JlemeiioHoK, A. A.
CusoBa, H. E. bapaHos. .
MatemaTHuecKre MoJieu
JUHAMUKU JIBUYKEHUSI
JieTaTe/IbHbIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. [I. .
YcruHoga, 2020 (1)

Urtoro no pa3geny 2

6

Pazgen 3. YpaBHeHHUsI JUHAMUKH IIPOCTPAHCTBEHHOI'0 ABIIKeHUs JKecTKoro JIA c mepemMeHHOH MaccoH
0e3 yuera KojieDaHHH KUAKOTO HATIO/THUTE/ISA.

N3yueHnue ripeyCMOTPEeHHBIX IIPOrPaMMOM AWJaKTHUe CKUX

e/JMHUL] 110 KOHCIIeKTaM JIeKLIMi U peKOMeHZyeMoii TuTeparype.

Pacuet TpaekTOpuu HeymnpasJ/isieMbIX PeakKTUBHBIX JIA Masnoi
JanbHocTH. Harrcanue nporpaMmel pacuera B cpefie Matlab.
OdopmiieHre 0TYETOB I10 MPAKTUUECKUM 3a/laHUSIM.

T. FO. JlememI1oHOK, A. A.
Cusosa, H. E. bapaHos. .
MaremaTrueckre Mojie/id
IVHAMUKU IBKEHUST
JleTaTe/IbHBIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2020 (2)
1O. T. Cuxapymupase. .
bannuctvka v HaBeZieHUe
JleTaTe/IbHBIX arrapaToB:
M.: BMHOM.
Jlabopatopusi 3HAHHH,
2013 (1)
T. FO. JlemellloHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTruecKre Mojie/ind
MUHAMUKU JBUKEHUsI
JIeTaTe/IbHbIX alapaToB:
CII6.BI'TY
"BOEHMEX" um. [1. .
YctuHoga, 2020 (2)

T. FO. JlemeiioHOK, A. A.
Cu3soga. . TpaeKTopHbIe
33/laud B JUHAMUKe
[IBIDKEHMUSI JIeTaTe/IbHbIX
armaparoB: CIT6.BI'TY
"BOEHMEX" um. [I. .
YcruHoga, 2021 (1)
JI. H. JIbiCceHKoO. .
BHemHsis 6anmvcTuka:
M.: U3n-so MI'TY um. H.
3. baymaHa, 2018 (1,2)
T. FO. JlemelioHOK, A. A.
Cusosa. . TpaeKkTopHbIe
33/lauy B JUHAMUKe
[\BIDKEHMUSI JIeTaTeJIbHbIX
anmaparog: CII6.BI'TY
"BOEHMEX" um. []. ®.
YcrtuHoBa, 2021 (1)

T. FO. JlemelioHOK, A. A.
Cusoga, H. E. bapaHos. .
MatemaTHuecKkue MoJeu
JVHAMUKU JBYKEHUS
JIeTaTe/IbHbIX arnapaToB:
CII6.BI'TY
"BOEHMEX" um. [1. .
YcruHoga, 2020 (2)

17
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Pa3pen 4. PacueT TpaeKTOpHUil HeynpaB/iseMbIX U aBTOHOMHO-yNpaB/isieMbIx JIA.

V3yueHue rpeyCMOTPEHHBIX IPOrPAMMOM JIMIaKTHUE CKUX
e/TUHUL] TT0 KOHCTIEKTaM JIeKLIUH U PeKOMeHyeMOM JITeparype.
Pacuet mporpaMMHOM TPaeKTOPUU aKTUBHOTO yYacTKa
0a/TUCTHUECKOM paKeThl MPH 3aZIaHHOM 3aKOHE yI/ia TaHTaXa.
NccnepoBanvie BMUsHUS a3pOAUHAMHUUeCKOTO KauecTBa JIA Ha
TPaeKTOPHUIO HeYIIPaB/IsSieMOro CIycKa B armocdepe 3eMJH €
yUeTOM KPHBHU3HBI ee TIOBepXHOCTH. HamucaHue nporpamm
pacueTta B cpefie Matlab.OdbopmMeHre 0TUeTOB 110 PaKTUYe CKUM
3a/IaHUSIM.

FO. I. Cuxapynupg3e. .
bannuctrka v HaBeZieHUe
JieTaTe/IbHBIX arrapaToB:
M.: BMUHOM.
JlabopaTtopusi 3HAHHH,
2013 (2)
T. FO. JlemellloHOK, A. A.
Cusosa. . TpaeKkTopHbIe
33/lauy B JUHaAMUKe
[IBYDKEHUS JleTaTebHbIX
anmaparog: CII6.BI'TY
"BOEHMEX" um. []. .
YctuHoBa, 2021 (2,3,4)
B. A. Cannukos, A. I
KOpeckysn. . OcHOBHBIE
[IPUHLIUIILL pacuéra
TPaeKTOPHUH JieTaTelbHbIX
armapatoB: CIT6.BT'TY
"BOEHMEX" um. [I. .
YctuHoBa, 2008 (1,2)
JI. H. JIbiceHKo. .
Hasegenue
0a/ITMCTUUE CKUX PAKET:
M.: U3n-Bo MI'TY um. H.
3. Baymana, 2020 (5)
T. FO. JIemelioHOK, A. A.
Cu3sosa. . TpaeKkTopHbIe
33/lauy B JUHAMUKe
JIBYDKEHUS JleTaTeTbHbIX
anmaparos: CII6.BI'TY
"BOEHMEX" um. [I. .
YcTtuHoBa, 2021 (2,3,4)

30
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Pa3pesn 5. Pacuer TpaeKToOpHii Te/ieyrpaB/isieMbIX 1 CaMOHaBoasmuxcs JIA.

V3yueHue rpeyCMOTPEHHBIX TIPOrPAMMOM JIM/IaKTHUE CKUX
e/IUHUL] TT0 KOHCTIEKTaM JIeKLIUH U PeKOMeHyeMOM JITeparype.
Harmricanue nporpamMmel pacueTa B cpefie Matlab. Odopmienue
OTYETOB IO MPAKTUUECKUM 3a/IaHUSIM.

O. A. Tonnerux, B. M.
Karms, B. I'. HoBUKOB. .
MaTtemaTrueckue MoJieu
CUCTEM HaBeJ|eHUs paKeT:

CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2016 (1,4)
®. K. Heynokoes. .
Crpenbba 3eHUTHBLIMU
paketamu: M.:
Boenusgar, 1991 (2)
B. A. CaHHuUKOB, A. T.
KOpeckys. . OcHOBHBIE
MIPUHLIUIIBL pacuéra
TPaeKTOPHH JieTaTe/IbHbIX
anmaparog: CIT6.BI'TY

"BOEHMEX" um. [I. ®.

YcrtuHoBa, 2008 (3)

T. FO. JIemellioHOK, A. A.

Cusosa. . TpaeKkTopHbIe

33/lauy B JUHAMUKe

[\BIDKEHMUSI JIeTaTe/IbHbIX

anmaparog: CII6.BI'TY

"BOEHMEX" um. [I. ®.

YcTtuHoBa, 2021 (5)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BAJIVINCTUKA PAKET

®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 3auyeT.

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.
[Tpu odopM/IeHHH OTUeTa MO TIPAKTHUECKOMY 3a/IaHUI0 TpeOyeTcsl pYKOBOZICTBOBATLCS CIEYIOIIMU
PEKOMeHJaLsIMU:
- B Hauase onucarensHOM YacTU OTUeTA U3/1araeTcsl CofeprkaHue, MPUBOJSATCS CXeMa, MaTeMaThueCKast
MO/ieJib, UCXO/IHbIe JaHHbIe [/ paCUeTHOTO BapyUaHTa, MeTO/, pelleHusl.
- Bce BbIUMC/IeHNst IPOBOJSTCS TIOIPOOHO, COTIPOBOXK/IAsiCh HEOOXOAUMBIMU TMOSICHEHUSIMU. Bce BBIUMCTEHUS
3aHOCSTCS B TaO/IMLIBIL.
- TabuHbBIe JAaHHBIE MPE/CTABIAIOTCS TAKXKE B BHZIe TPA(UKOB, YC/IOBHBIE 0003HAYEHUS U pa3MEPHOCTH
OTKJ/1a/IbIBAEMBIX T10 OCSIM Be/IMYMH YKa3bIBatOTCs B PUHATHIX 110 ['OCT cokpaitjeHusix.
- TIpu BBITIOZIHEHUM PacUueToB C UCTIOb30BaHueM DBM HyKHO 00si3aTe/IbHO MPUBOAUTE PAaceuaTky (JINCTHHT)
MpOrpaMm.
- ITo kaxxpomy [13 cTyzeHT [o/KeH MpesCTaBUTh BBIBO/bI HA OCHOBAHWY BBINIO/IHEHHBIX PACUeTOB.
OTuet He MOXKET OBITh TIPUHAT U TOJJIEXKUT Z0PabOTKe B CTydYae:
- OTCYTCTBUSA HEOOXOIUMBIX Pa3fiesioB,
- OTCYTCTBUsI HeOOXOIMMOTr0 rpaduueckoro MaTepHarna.
CrynmeHT 00s13aH BBITIOTHATH BCe 113 B CPOK M CIaBaTh UX MPENo/iaBaTe/i0 COVIACHO TPadUKy MepOTpUSITUN
Me)XCeCCUOHHOIO KOHTPOJISL.
3aiura oTyeTa IpPOXoAUT B (popMe /I0K/aja CTyAeHTa 10 BBITIOJTHEHHOMY 3a/]JaHUI0 Y OTBETOB Ha BOMPOCHI
rpenozasaresns.
Ortuet o T13 cuntaeTcsi IPUHATHIM B CTy4ae, ecyid 0ohopMIeHHe OTUeTa COOTBETCTBYIOT YKa3aHHbBIM
TpebOBaHUsAM, U CTY/IEHT OTBETH/I He MeHee ueM Ha 60% BOTPOCOB MperofaBaresis o teme I13.

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.

3auer
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ITpomesKyTOUHBI KOHTPOJIB T10 JUCIIUTIIHE TIPOXOAUT B (hopme 3aueta. OrieHKa "'3auTeHO" CTaBUTCS
TIPY YCJIOBUM TIO/THOTO BBINIOJTHEHHSI BCEX MEePONPUSITHH, MTPeyCMOTPeHHbIX IT'Pa(KOM KOHTPOJIBHBIX
MepOnpHUATHI. B MPOTUBHOM cy4ae CTaBUTCA ""He 3auTeHO".

17



[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspgen 1. Ilenn u 3apaum Kypca.
Cea3b Kypca ¢
(yHgamMeHTaIBHBIMH U Boripocs! asisi

4 7 |NpUKJAJHbIMHU HayKaMMH. 10 4 2 2 6 20 | 20 TeKyl1ero
OcCHOBHBIE PUHIUIBI KOHTPOJISA
MOCTPOeHHUs Mojeiell JBIKeHHUA
JieTaTre/IbHbIX alnaparoB.

Pa3pen 2. OcHoOBHBIE
reoMeTpuyecKue u Bornpocs! ast

4 7 |KuHemMaTMuyeckHe COOTHOLIEeHUsdA, 8 2 2 0 6 20 | 20 TeKy1LLero
HCI0/Ib3yeMble NPH ONMUCAHUU KOHTPOJISA
aBwKkeHus JIA.

Paspen 3. YpaBHeHus KOHTDO/bHAS
AUHAMHUKM MPOCTPAHCTBEHHOI'0 aIéOTa
JABIDKeHHsI kecTKoro JIA ¢ P ’

4 7 o N 27 | 10 4 6 17 20 | 20 Otuer 1o
nepeMeHHO# Maccoii 0e3 yuera DAKTIYE CKOM
K0JIe0aHUM KUAKOTO0 P SAJAHMIO y
Harno/IHUTe/Is. A
Pa3pen 4. PacueTt TpaeKkTopuii OtueT 1o

4 7 |HeympaB/isieMbIX M aBTOHOMHO- | 45 | 15 7 8 30 20 | 20 |mpakTHyeckomy
ynpasisieMbix JIA. 3a/laHUO0
Pa3pen 5. Pacuet TpaekTopuii OtueT 1o

4 7 |TeneymnpaB/sieMbIX U 18 3 2 1 15 20 | 20 |mpakTHyeckomy
camMoHaBogsuxcsi JIA. 3a/IaHUIO

Bcero 3a 7 cemecTp 108 | 34 | 17 17 74 | 100 | 100
Bcero no guciuuinHe 108 | 34 | 17 17 74 | 100 | 100
18 26242



Kputepuu oneHuBaHus

OIIK-6

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 cTapTOBOM CHCTEMBI 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-7
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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