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(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
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 IMHAMUWKU "N BAJINIMCTUKHA KPBUUIATBIX 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
¢ 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:

OIIK-5 — criocobHOCTh pa3pabarbiBaTh (pr3nuecKre ¥ MaTeMaTHuecKre MOJe/M MCCIeAyeMbIX TPOLieCcCoB,
SIBJIEHUI U 00HEKTOB, OTHOCAILUXCS K TIpodeCcCOHaLHOM cdepe [esTeNbHOCTH i pellieHHUsT WHKeHepHbBIX
3amau

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-5

3HAHUA:

3HaTh OCHOBHbIE MMOHATHS JUHAMMKU T0JIeTa JieTaTe/IbHbIX arapaTos;

3HaTh METO/bl HaBe/IeHUs JieTaTe/TbHbIX arapaToB pa3/INUHbIX TUIIOB;

3HaTh TUIOBbIE TPAeKTOPUY JleTaTe/bHbIX araparoB pa3/IM4YHbIX THUIIOB;

3HaThb COCTaB U OCOOEHHOCTU TOCTPOEHUS U TPUMEHEHHs] MaTeMaTHYeCKUX MOJie/iel JieTaTebHbIX
anmnapaToB pa3/IMUHbIX THIIOB;

3HAaTh MPUHLIUITEI (DYHKIIMOHUPOBAHUS Y MaTeMaTUueCKHe MO/Ie/TU TIOABU)KHBIX 00BEKTOB U KOMILJIEKCOB
B3aMMO/IEHICTBYOIUX TTOJBW)KHBIX 00BEKTOB;;

YMeHUS:

BbIOpaTh M KOHKPETHU3WPOBaTh COOTBETCTBYIOI[YIO 3ajilaue WCC/IeIOBaHUS MOJeb YIIPaB/IsieMoro
nBvkeHust JIA;

HCII0/1b30BaTh METOAUYECKUEe TIPUeMbI YTIPOLLeHUs1 MoJeneld ABrkeHus JIA;;

HABbIKU:
B/1a/ieTh MeTO,E[I/IKOI\/II MPOEKTUPOBAHUSA JIA Ha ocHOBe aHa/iM3a MaTeMaTHueCKHX MOAEﬂeﬁ ABYDKEeHMs; .



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmmaa OCHOBBI JMUHAMMWKU U BAJVIMCTUKU KPBIJIATBIX PAKET sBnsercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel TIOATOTOBKH 110 HarpasieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA, TEOPETUYECKASA MEXAHUKA, A3POJNHAMMUKA J0O- n
CBEPX3BYKOBBIX CKOPOCTEMN.

CojepxaHue  JUCLMIVIUHBI ~ SIB/ISETCSI  OCHOBOM  yid  ocBoeHuss auciuiuividH: MATKHUE
BBIUVICJIEHUS B 3AJIAUAX YIIPAB/IEHUA U IPUHATHS PEIIEHUM, INTAHUPOBAHUE U
COITPOBOXJEHUWUE HNUOKP 110 CO3JAHUIO KPBIVTATBIX PAKET, OIEHKA COCTOAHUA N
ITAPAMETPOB JIETATEJ/IBHBIX AIIITAPATOB.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOro aHa/lv3a U MOJle/TMPOBaHusl, TEOPETUYeCKOTO 1 KCIIePUMEeHTaIbHOTO UCC/IeJOBaHKS
TSI pellieHNsT MH)KeHePHBIX 3a/1ad podye CCUOHATLHOM IeATeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GHU3MUeCcKre U MaTeMaTHueCKUe MOJIe UCCIelyeMbIX TPOLIeCCOB,
sIBJIEHUH U 00BEKTOB, OTHOCSILMXCS K TIPOoheCCHOHATBHOM cdepe JesiTelTbHOCTH [JiJisl PelleHHst
VH)XeHepHBIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. Iesn u 3aaun Kypca. CBa3b Kypca ¢ (pyH/jaMeHTaIbHBIMH ¥ NPHK/Ia/HBIMH
HayKaMH. OcHoOBHbIE NPUHLMUIIBI IOCTPOeHUA MOAeﬂeﬁ ABH)KEHUSA JIeTaTe/IbHbIX
3 6 anmnaparos. 1.1. CoctaB MaTemMarueckol Mogenu fiBrkenus JIA. OCHOBHbIE 3aKOHbI 12 6 4 P 6 20
MeXaHHWKH, UCII0/Ib3yeMble TPHU COCTaB/I€HUU MOZe/N AB)KeHUS Tesia HEpEMeHHOI‘;l MacCO.
1.2. CrcTeMbl KOOPAMHAT, UCIIO/b3yeMble NIPY onUcaHuH JBrkeHus JIA. Ces3b MeXxay
CHhCTeMaMU KOOpAWHaT.
Paspen 2. OCHOBHBIE reoMeTpHYeCKHe M KHHeMaTHUeCKHe COOTHOIIEHHUs, HCII0/Ib3yeMble
3 6 npu onucaHuH ABkeHus JIA. 2.1 KuHemaTuyecKyie COOTHOLIEHMS, ONpe/ieIsiolijie 8 2 2 0 6 10
nonokeHue JIA TIpYU CTapTe C HeIllOABM)KHOI'O HOCUTeJIA.
Paspen 3. YpaBHeHus AHHAMHKH NPOCTPAHCTBEHHOT0 ABI)KeHH JkecTKoro JIA c
nepeMeHHOH Maccoi 0e3 yuera Ko/me0aHHii )xuaKoro HamoaHuTes. 3.1. Cubl 1
MOMEHTEI, fledcTBytolre Ha JIA. BblpakeHUst /71l TPOEKLMI CUJT 1 MOMEHTOB Ha pa3/IMyHble
KOOp/JMHATHBIe OCH. 3.2. YpaBHeHUsl I0CTynaTe/IbHOro ABKKeHYs1 JIA B pOCTpaHCTBe.
3 6 ITonsTHe 0 MaHeBpeHHOCTH. 3.3. YpaBHeHUsI BpalljaTe/IbHOTo ABIKeHust JIA B IpocTpaHCTBe. 31 16 10 6 15 30
3.4. Cucrema ypaBHeHUI POCTPAHCTBEHHOTO /iBIKeHUs JIA TIpu 3aKperyieHHbIX Py/isiX,
aHasM3 3Tol cructeMbl. MeTo/ibl yripoleHyst. IIporpaMmHble BHKeHUs. 3.5. YueT BIUsHUS
MOCTOSIHHOTO BeTpa B ypaBHeHUsIX JBIbkeHust JIA. YpaBHeHuUs IPOAO/IBLHOTO JBibkeHust JIA ¢
YUY€TOM BJ/IMSIHUA BeTpa.
Paspen 4. PacueT TpaeKTopuii HeynpasJisieMbIX, Te/leynpaB/isieMbIX H
camoHasogsammxcs JIA. 4.1 Maremariueckasi IOCTaHOBKA 3a/laud pacueTta HzeaabHon
Tpaektopun JIA. PacyeT TpaeKTOpHUK HeyIpaB/IsieMbIX PeaKTHBHBIX CHapsi/i0B O/IMKHero
neiicteus. CucTeMa ypaBHeHMH, afropuTMbl MU MeTo/bl pacueTa. 4.2. KnuHemaTnueckuii MeTof,
3 6 aHanu3a Tpaekropuit. Knaccudukauus Metogo0B HaBeeHusi. TpeboBaHuUst K MeTOAaM 57 27 18 9 30 40
HaBeZleHus. YPBBHGHI/IH A pacyeTa TPaeKTOPUH MeTO[0B HaBeIeHWA NBYXTOUEUHOI'O TUIIA.
CDOpMy/IBI TIpoMaxa pakeTsl [/i1 MeTOJ OB HaBeJleHHs [AByXTOUEUHOI'0 THIIa. 4.3‘ypaBHeHI/lfl AnA
pacueTa TPaeKTOPHUM MeTO/I0B HaBe/leH!sl TpeXToueyHoro Tuna. CpaBHUTe/IbHBINA aHaIu3.
‘YpaBHeHus /1 pacueTa TpaeKTOPUM MeTO/0B HaBe/leHHsl TPeXTOYeuHoro Tumna. ITonstue
IMHAMUYeCKOH OIMOKY HaBeJeHusl.
Bcero 3a 6 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. AyAuTOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep n HaumeHOBaHMe pa3jea
Tema NPAaKTHYE€CKOIr'0 3aHATUA ayp.
n/n JUCHMILUTAHBI
JdacoB
Paszpen 1. Ilemm u 3apauu Kypca. CBsa3b Kypca
Casi3b MeXy CUCTeEMdAMHK KOODAWHAT.
C CIJYH,E[aMEHTaIIbeIMI/I U TPpUKJIAAHBIMU
1 Harmpaenstoiiye kocuHychl. BeiBos dhopmyn 2
HayKaMH. OCHOBHBIE MPUHLUIIBI TIOCTPOEHUS
o [J1s HallpaBJ/IAKOIIKMX KOCHMHYCOB.
MoJejiern IBUKEHUA JIeTATe/IbHBIX alllidpdTOB.
BriBOz ypaBHeHUH ABMKeHUs XKeCTKoro JIA B
2 MPOCTPAHCTBE C UCIOJ/Ib30BAHNEM 2
KOOpAWHAaTHBIX CUCTEM.
Pa3zpen 3. YpaBHeHuUs1 JUHaMUKU
Pacuet TPAae€KTOPHHU HEYyTIpaB/IAeMbIX
MPOCTPAHCTBEHHOI'O ABUYXKE€HMS KeCTKOIo JIA o
N M . |peakTuBHBIX JIA Maion JaJlbHOCTU. AJITOPUTM
C TiepeMeHHOM Maccoii 6e3 yueTa KojiebaHHi
3 pacuera. Metoarueckue yKa3aHus 110 2
JKMJIKOI'O HallOJTHHUTeJIA.
HaliMCaHWIO MMPOrpaMMBI paCyeTa B Cpeje
Matlab.
4 MertoguKa MHeapu3alii ypaBHEHUH. 2
Pasgen 4. Pacuet TpaekTopuii Hagenenue teneynpasnsgemoro JIA 1o metony
5 HEYIIpaB/IA€MbIX, T€/JIEYIIDAB/IAEMbIX U TpexX TOYEK. METO,E[I/I‘-IECKI/IE YKa3aHud 110 4
CAMOHaBOAAIUXCA JIA. HaliMCaHWIO MMPOrpaMMbI paCyeTa B Cpeje
Matlab.
Hagenenue camonaBogswwerocs JIA no merony
6 HpOl’IOpL[HOHaJI]:HOﬁ HaBHUI'dllMH. 4
METO,[[I/IHECKI/IE YKa3aHus 110 HalTMCAHWIO
TporpaMMbl pacuera B cpefie Matlab.
7 [Ipumeps! pacueTa KMHeMaTU4eCKUX 1
TpaEKTOpI/Iﬁ AJI pa3/INYHBIX METOJ0B
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HaBe/IeHUs B YaCTHOM CJTyuae IBWKeHHs 11eJTu:
CKOPOCTB 1LIe/IM TTIOCTOSIHHA, YTOJT BO3BBIIIIEHUS
paBeH 180rpaz.

Bcero 3a 6 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
CojaepxaHue y4e0HOro 3a/|JaHUsI
n/n pa3jena JUCHUNIUHBI 4acoB
Pazpen 1. Llenu u 3agauu
Kypca. CBsi3b Kypca C
(dhyHIamMeHTaMbHBIMU U 1 .
3yueHue MpeJyCMOTPEeHHBIX POrpaMMoi ANjaKTHUUe CKUX
1 |PUKIAAHBIMU HAYKAMH. e/IMHUL] 110 KOHCIIeKTaM JIeKL[1i1 U peKOMeH1yeMoit 6
OCHOBHbI€ TIPUHLIUTIBI
o JTeparype.
TIOCTPOEHHUs MoZiesieit
[BYDKEHUS JleTaTebHbIX
arnmnaparos.
Pazgen 2. OcHOBHBIE
reoMeTpUuecKre U W3yueHne npeycMOTpPeHHBIX POrpaMMOi ANjaKTHUUe CKUX
2  |KMHeMaTuveckKue e/IMHUL] 110 KOHCITeKTaM JIeKLUi 1 peKOMeHyeMoi 6
COOTHOLLIEHUS], UCTIO/b3yeMble |IUTeparype.
I1pY ONIMCAHUU [BIKeHud JIA.
Pa3zpen 3. YpaBHeHus N3yueHue ripelyCMOTPEeHHBIX ITPOrPAMMOM AUJIAKTUUE CKUX
[IUHAMUKU TIPOCTPAHCTBEHHOTO (eIWHUIL] 110 KOHCTIEKTaM JIEKL[MHM U PeKOMeH/IyeMOoit
3 |[ABHIKEHHSI XKECTKOrO JIA ¢ Jireparype. Pacuet TpaeKTOpUM HeyIlpaB/isieMbIX 15
nepeMeHHON Maccoii 6e3 yueTa |peakTHUBHBIX JIA Masiol AanbHOCTH. Hamvcanve nmporpaMmbl
Kosle0aHui KUIKOTO pacueta B cpefie Matlab.OdopmieHre oTueToB 10
Haro/IHUTeIS. MpaKTHYeCKUM 3aJaHUSIM.
N3yyeHuie nipelyCMOTPEHHBIX MMPOTrPaMMOM AUJaKTHUECKUX
Pa3nen 4. PacueT TpaeKTopuid |eIMHUL] TI0 KOHCIIEKTaM JIeKLIUi U peKOMeH[yeMoi
4 [HeympaBnisembix, suTeparype. PacueT nporpaMMHO# TpaeKTOPUH aKTUBHOTO 30
TeJlIeyIpaB/isieMbIX U yuacTka 6ayIMCTHUeCKOM PAaKeThl IPU 3alaHHOM 3aKOHe yT/ia
camoHaBogAILmxcs JIA. BO3BbIlLIeHUs. HarmmcaHnwe nmporpaMmel pacuera B cpefie
Matlab.OdopmieHrie 0TYETOB T10 TTPAKTUYECKUM 3a/JaHUSIM.
Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
123 4 |5 6 7 8 9 (10 1 12/13| 14 15 16 17
6 TexK| |OP|Otu. no I13|Kontp.P.[TekK|JP|Otu. no I13 TekK|Oru. no T13|IP| nud. 3au.

A

YcnoBHbBIe 0003HAUCHUS:
[P — nuarHocTrueckasi paboTa;

TexK — BOIIPOCHI /11 TEKYLL[er0 KOHTPOJIS;
Ortu. 1o I13 — oTueT 1o npakKTUUECKOMY 3a/jaHUIO;

KoHTp.P. — KOHTpO/bHast paboTa;

. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IUCKPETHBIE BpeMeHHbIe MHTepPBaJIbI B
ciefyroumx popmax:

dI'HOCTHYEeCKas pa60Ta;

BOITPOCHI JI/Is TEKYIIIETO KOHTPOJIS;
OTUeT IO MPAKTUUeCKOMY 3a/[aHHI0;
KOHTpOJIbHAs1 paboTa.

A

HpOME)Ky'TO‘lHaH dTTecTalusa IMIPpOBOAUTCA B CbOpMaXI

hdepenIpoBaHHbBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. Cannukos, A. I'. FOpeckyi. . OCHOBHBIe NIPUHLUIIBI PACYETa TPAeKTOPUU JIeTaTe/IbHbIX alllaparos.
CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 371. pec.
2. JI. H. JIpiceHKo. . BHemHsist 6auuctrika. M.: 3a-Bo MI'TY um. H. D. Baymana, 2018, a51. pec.
3. JI. H. JIeiceHKo. . HaBegeHue 6a/mmctiuueckux paker. M.: Mza-so MI'TY um. H. D. Baymana, 2020, 371
pec.
4. T. FO. JlemewioHOK, A. A. Cu3oBa. . TpaeKTOpHBbIe 3a/jaud B JUHAMUKE JBVDKEHUS JIeTaTeIbHbIX
armaparos. CI16.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2021, 46 3Kk3.
5. T. FO. JlemewmoHok, A. A. Cu3oBa, H. E. bapanos. . MaremMatrnueckue MoJeny JMHAMUKU [IBU)KEHUS
JieTaresibHBIX armaparoB. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2020, 371. pec.
6. T. FO. JlemerioHoK, A. A. Cu3osa, H. E. bapaHoB. . Marematuueckve Mofie/id IUHAMUKU JABWXXEHUS
JieTaresibHBIX armapartoB. CIT6.BI'TY "BOEHMEX" um. [I. ®. YcruHora, 2020, 45 3k3.
. @. K. Heynokoes. . CTpesibba 3eHUTHBIMU pakeTaMu. M.: Boenuszat, 1991, 12 k3.
. }O. T Cuxapynuz3e. . banmictika 1 HaBeJjeHYe JieTaTe/bHbIX anraparoB. M.: JlabopaTopusi 3HaHU,
2020, an. pec.

[SelN]

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCsl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0O 60/IBIION BBIOOP aKTyabHOMW JIMTepaTyphI /A/Is Ballei
OUOMMOTeKH B 3/IEKTPOHHOM BUJE;

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

3. http://www.tnt-ebook.rut/ — TNT-EBOOK - DjieKTpOHHO-0HO/IMOTeUHast CUCTEMa;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. /1.®. YCTHHORA;

5. https://urait.ru/ — O6pa3oBarenbHast Tiatdopma «HOpaiiT». 17151 By30B U CCY30B..

CoBpeMeHHbIe TPoQecCHOHANBHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
1. Matlab 2015a SP1.
5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogelicTBre ¢ obyuaroufumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [J.®. YctuHOBa.



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. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBbBI JMHAMUWKU 1 BAJJINCTUKU KPBU/TATBIX PAKET

AnHoTanusa paboueii nporpaMMsl

Jucoumuinna OCHOBBI IMHAMMKHN U BAJVIMCTUKM KPBUIATBIX PAKET saBnsercs
JUCIIUIIMHOK 00si3aTe/IbHOM uYacTH 0/ioka 1 mnporpaMMbl TMOATOTOBKM 0 HarpaejaeHuto 24.05.01
ITpoekmupoeaHue, npou3goo0cmeo u SKCnayamayusi pakem U pakemHo-KoOCMU4ecKux Komniekcos. JucLuriiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
Kadezpoit A5 JUHAMUKA U YITPABJIEHUE ITIOJIETOM JIETATEJIBHBIX ATITIAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-5 criocobHoCTh pa3pabarhiBaTh (pU3MUeCcKWe W MaTeMaTUdecKue MOJETA WCC/IelyeMbIX TPOIeCcCOoB,
ABJIEHUH U OOBEKTOB, OTHOCSIIUXCA K MPOGeCcCHoHaNbHON cdepe NesTeTbHOCTH /IS PellleHUs WHXKeHEePHBIX
3a/au.

ConepkaHre [JUCIUIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSA3aHHBIX C TIPUHIUIIAMUA TIOCTPOEHUS
MaTeMaThueCKoi Moienu ABvkeHust JIA, OCHOB Teopyry MoJieTa, pacyeTa TPaeKTOPHM T0JieTa PaKerT.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
¢ OTYET MO MPAKTHUECKOMY 33/IaHHIO;
e KOHTpOJ/IbHas pabora.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (57 a).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI JUHAMUWKMU U BAJVIMCTUKU KPBI/TATBIX PAKET

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

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.

PekoMeHzialIMK  TI0  pacripe/iesieHdt0  yuebHOro
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

BpEMEHHM M0 BHU/IaM CaMOCTOSITeNLHONH paboThl U

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS 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

PekomeHnyemas iuTeparypa prn?{eaNéKOCTb,

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

€/IMHUI] 110 KOHCIIEKTaM JIEKI[UI U PEKOMEeHIyeMOoi
JIUTeparype.

V3yyeHue npefyCMOTPEHHBIX TIPOrPaMMOM ANJAKTHUe CKHX

JI. H. JIbiceHKo. . BHelHss
6anmictvika: M.: M3g-s0 MI'TY
uM. H. B. baymana, 2018 (1)
10. T'. Cuxapympase. .
BannucTtuka u HaBeJjeHUE
JieTaTe/bHBIX anmnapaToB: M.:
Jlaboparopust 3HaHui, 2020 (1)
T. FO. JIemer1oHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTtrueckre MoJiesid
JIVHaAMUKU JBKEHUS 6
JieTaTe/IbHBIX arrapaToB:
CII6.FI'TY "BOEHMEX" um.
. ®@. Ycrunoga, 2020 (1)
T. FO. JIememioHOK, A. A.
CusoBa, H. E. bapaHos. .
Martemarnueckrie MoJenu
IVHAMUKU JBYKEHUs
JieTaTe/TbHBIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2020 (1)

Wroro no pa3geny 1

6

Pazgen 2. OcHOBHBIE reoMeTpHUecKHe M KHHeMaTHUeCKHe COOTHOIIIeHNs, UCII0/Ib3yeMble IIPH
onucaHuu BIkeHus JIA.

eIHUL] TI0 KOHCTIeKTaM JIeKIUM U peKOMeHTyeMoii
JIUTeparype.

. 6ammctuka: M.: Y3g-eo MI'TY
W3yueHue rpeAyCMOTPEHHBIX TIPOrPaMMOi [IMJaKTHUe CKUX

10. T Cuxapympase. .
bannucTtrka 1 HaBefieHUe
JleTaTe/IbHbBIX arraparos: M.:
Jlaboparopust 3HaHui, 2020 (1)
JI. H. JIbiceHKo. . BHemHsA

uM. H. D. baymana, 2018 (1) 6
T. FO. JlemellioHOK, A. A.

Cu3zoBa, H. E. bapaHos. .
MaremaTruecKre Mojie/id
JVHaMVKU [BKEHUS]
JIeTaTe/IbHbIX arapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2020 (1)

Wtoro mo pa3zeny 2

11
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Pazgen 3. YpaBHeHHUsI JUHAMUKH ITPOCTPAHCTBEHHOI'0 ABIIKeHUs JKecTKoro JIA c mepemMeHHON MaccoH
0e3 yuera KojieDaHHH KUAKOTO HATIO/THUTE/ISA.

N3yuenue ripefyCMOTPEHHBIX IPOTPAMMOM AWJaKTHUe CKUX
eIVHUL TI0 KOHCTIeKTaM JIeKLIUA U PeKOMeHlyeMOou
nuTeparype. PacueT TpaeKTOpHU HeyIpaB/isieMbIX
peakTuBHBIX JIA Masoi ganbHOCTU. Hamvcanue
rporpaMMebl pacuera B cpefie Matlab.OdopmiieHre oTueToB
T0 MTPAKTUYeCKUM 3a/JaHUSIM.

1O. I'. Cuxapymmpase. .
BanmicTrka v HaBefeHue
JleTaTeIbHbIX armaparoB: M.:
Jlabopatopus 3HaHui, 2020 (1)
T. FO. JlemelioHOK, A. A.
CusoBa, H. E. bapaHos. .
MaTtemaTruecKue MoJieu
JIVHaMUKH [BKEHUS
JleTaTeJIbHbIX arapaToB:
CII6.FI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2020 (2)

T. FO. JlemelioHoK, A. A.
Cusoga. . TpaekTopHbIe 3a/1aun
B [JMHAMUKe JBWKEeHUSI
JleTaTeJIbHBIX arrapaToB:
CII6.FI'TY "BOEHMEX" um.
. ®. YcruHosa, 2021 (1)
JI. H. JIbiceHKo. . BHelHss
6anmictvika: M.: M3g-s80 MI'TY
uM. H. 3. Baymana, 2018 (1,2)

15

Wroro no pa3geny 3

15

Pa3pen 4. PacueT TpaeKTOopHil HeynpaB/iAeMbIX, TeleylpaB/iAeMbIX H caMoOHaBoAAmuxcs JIA.

V3yueHue ripeAyCMOTPEHHBIX TIPOrPaMMOM ANJAKTHYe CKHUX
eJUHUL] 110 KOHCTIEKTaM JIeKLIUH 1 PeKOMeHyeMOit
ymreparype. PacueT mporpaMMHOM TPaeKTOPUY aKTHBHOTO
yuacTka 6anmMcTiuecKol pakeThl 1Y 3aJaHHOM 3aKOHE
yI7ia BO3BbILIeHMs. HamvicaHye mporpaMMel pacyeTa B
cpezie Matlab.OdopmsieHrie 0TUeTOB IO IPAKTHYeCKUM
3aJjaHUSIM.

@. K. Heynokoes. . Ctpensba
3eHUTHBIMH pakeTaMu: M.:
Boenusgar, 1991 (2)

T. FO. JlemeiioHoK, A. A.
Cusoga. . TpaekTopHbIe 3a1aun
B IMHaMUKe [IBIKeHHUs
JieTare/bHBIX arapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2021 (1,5,6)
B. A. Cannukos, A. I
FOpeckys. . OcHOBHBIE
TIPUHLIMITBI PacuéTa TpaeKTOpUr
JieTaTebHBIX aIlapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2008 (1,2,3)
JI. H. JIsiceHko. . HaBenenue
Oa/MCTUUe CKUX pakeT: M.:
N3p-8o MI'TY um. H. 3.
Bbaymana, 2020 (5)

10. T'. Cuxapymupase. .
BannucTtuka u HaBeJjeHUE
JleTaTeIbHBIX araparoB: M.:
Jlaboparopust 3HaHui, 2020 (2)

30

Urtoro no pasgeny 4

30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI JUHAMUWKMU U BAJVIMCTUKU KPBI/TATBIX PAKET

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

e  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e KOHTpOJ/IbHast paborTa;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocs! Ans TeKyiero KOHTpoJis
CTyneHTy mipe/jjiaraeTcst 3 BOTIPOCa MO pe3y/bTaTaM MPOXOKAeHUs pa3/iesa, Ha KOTopble He0OX0IUMO
JlaTh MPaBU/IbHBIA OTBET. BOMpoCk! A1 TEKYI1llero KOHTPOJIs nprBedieHbl B Y MK AUCLIMIIUHBL.

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 oT4eTa 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, COMPOBOXKAASACH HEOOXOIMMBIMU MOSICHEHUSIMU. Bce BbIUMCIeHUS
3aHOCSTCS B TaOHLIBI.
-TabnuuHble AaHHbBIE TIPE/ICTAB/ISAIOTCS TAKXKe B BU/le TPAa(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 113 B CPOK M CIaBaTh UX MPENo/iaBaTe/i0 COVIACHO TPapUKy MepOTpUSITUN
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 npuBeseHbl B YMK aucUumnIvHbL.
[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
HeoOX0JMIMO TIO/THOCTBIO M/ YaCTHYHO TepertchiBaTh KOHTPOIBLHYIO Pa00Ty B Uachl TVIAHOBBIX KOHCY/IbTAlUH
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 AvCLUIIIUHBL.

Wtoru caaun auddepeHIipoBaHHOIO 3aUeTa OLIEHUBAIOTCS CIeAYIOIMM 00pa3oMm:

— TOJTHBIM TIPAaBWILHBIN OTBET Ha 00a BOMpOCa — 3aUTeHO-0T/IUYHO;

— 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;

— HelpaBW/IbHbIE OTBETHI M HE TOTOBHOCTD K COOeCeI0BaHMUIO 110 TeMaM OMJIeTa — He 3aUTeHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspgen 1. Ilenn u 3apaum Kypca.
Cas3b Kypca C
(yHAaMeHTaNTBHBIMH 1 Bonpoce! ans
3 6 |mpuK/IafHBIMM HayKaMH. 12 6 4 2 6 20 TeKy1ero
OcCHOBHBIE PUHIUIBI KOHTPOJISA
MOCTPOeHHUs MojeJeil JBIKeHHUA
JieTaTe/IbHbIX alaparoB.
Pa3pen 2. OcHOBHBIE
reoMeTpuyecKue u Bornpocs! anst
3 6 |KuHemMaTH4yecKHe COOTHOLIEHMS, 8 2 2 0 6 10 TeKylLero
HCNo/Ib3yeMble IIPU ONMCAaHNHU KOHTPOJIS
aBwKeHus JIA.
Paspen 3. YpaBHeHHs JMHAMHUKH KonTposnbHas
NPOCTPAaHCTBEHHOT0 ABW)KEHHS pabora,
3 6 [kecrkoro JIA c nepeMeHHOM 31 | 16 | 10 6 15 30 Ortuet 1o
Maccoii 6e3 yuera Kosie0aHu MPaKTHUECKOMY
JKHAKOI0 Halo/THUTe IS, 3a/JaHUI0
Bormpocs! piist
Pa3fen 4. Pacuer TpaeKTopuii TeKylLlero
3 g [HeynpaB/sembix, 57 | 27 | 18 9 30 40 KOHTPOJI4,
TejleynpasJ/isieMbIX U Otuer 1o
camoHaBopasamuxcs JIA. IIpaKTU4e CKOMY
3a[jaHHI0
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 100
Bcero no agucuunInHe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

OIIK-5

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?

UeMy paBHa TaHTeHI[Ma/IbHas ITeperpy3Ka Mpy 3ame/[;IeHHOM TIoyieTe?

UTo MOHUMAIOT TI0/], TIeperpy3KOoit?

OnuilinTe, KaK Harpap/ieH BeKTOP CKOPOCTH TPU HUCTI0b30BaHUM MeTo/ia TIOrOHU?
Kakue cy1ecTBytoT crioco6bl yIIpOIeH s TTOJTHOH CUCTEMBI YPaBHEHUH, ONMChIBarOI ek
[BIDKeHUe JIeTaTe/IbHOTO arrapara MpH 3aKperieHHbIX PYJisix?

7151 KakuX JieTaTe/IbHBIX afrapaToB pa3je/ieHue MPOCTPAaHCTBEHHOTO JBIKEHUS Ha
TIPOJ0/IbHOE ¥ DOKOBOE HEeZOMyCTUMO?

YeMy paBHa O0KOBast Tieperpy3Ka IpH IMoJIeTe B BEPTUKATbHOU TJIOCKOCTH?

YKa)kuTe KOJIMUeCTBO CB3ed MEX/Y YIVIaMU, OPUEHTUDPYIOIIUMU JIA B pa3uuHbIX
CUCTeMaxX KOOD/MHAT.

BepHo /i1 yTBepyK/ieHUe, UTO BEKTOP TIePerpy3KHU XapakTepu3yeT MaHEBPEHHOCTh JIA,
T.K. OH YUMTHIBAET BEJIMUMHY U HalpaB/I€HUE CUJI, U3MEHsIsI KOTOPbIe, MOXKHO YIIPaB/ISTh
TpaeKTopHei ABwkeHus JIA.

W3-3a uero BO3HUKAET YIPAaB/ISIOIAHA MOMEHT TaHraXka?

Bonpocbl 3akpbimozo muna:

CooTHecuTe HarpaB/ieHe U COOTBETCTBYIOIIYIO KOOPAUHATHYIO 0Ch

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

a. HarpasJ/ieHa 110 OCH JIeTaTe/IbHOI0 arrapara
b. HaripaBsieHa 10 HarpaBJ/IEHUIO CTPesTbObI

C. HarpaeJjieHa 10 BEKTOPY CKOPOCTH
C TIOMOI1[bI0 KAaKHMX YIJIOB MOXKHO TIEPEHTH OT OZ/HOM CHUCTeMbI KOOPAMHAT K [[PyTroi?

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>KeHHsI, CKODOCTHOM yToJ KpeHa
YKka)kuTe BepHYIO CBSI3b MEXK/y MaTPULIAMU HAITPaBJISIOIINX KOCHHYCOB
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Ne 5

Ne 6

Ne 9

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

d. A=CB

e. B=(AAT)C

yKa)KI/ITe, UTO OIripefesidtoT KWHEMAdTHUUYeCKKe COOTHOILIeHUA

a. KOOpJMHAThI LeHTPa MacC JIeTaTe/IbHOTO anmapara v yIyibl TaHTaXa, PhICKaHWs U
KpeHa

b. ymioByto u nuHeHYy0 ckopocTH JIA
C. YIVIbI aTaKu U CKOJTBKEHUSI
d. KOOpAMHATHI LJeHTPa Macc JieTaTe/IbHOr0 arapara 1 YIJIbl aTakd U CKOJIbXKEeHHS

€. 3aBUCHMOCTb MeX/y YIJIOBBIMH U JIMHEHHBIMU 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 U CBSA3aHHOM CHCTEM KOOpAMHAT

C. Tono)keHWe ocu JIA OTHOCUTeNbHO CTapTOBOM CHCTeMbl KOOPAUHAT

d. cBfi3b MeXXZly YIVIOBBIMH U IMHEMHBIMHU KOOpAWHaTamu JIA

e. CBSI3b MEX[Y yIJIaMH, ODUEHTHUDPYIOIIUMU JIA B pa3/MuHbIX CUCTeMax KOOpAUHAT
Kakuie KoopivHaTHbIe OCH Jie)KaT B BePTHUKaIbHOM M7I0CKOCTH?

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
Ykakute, KaKUM 00pa30M MTPOUCXOAUT YUET BIUSHUS BeTPa B YpaBHEHUSIX IUHAMUKH

d. B YpaBHE€HUS ABWXXEHUA BBOAATCA AOMO/HUTE/IbHBIE d3PDOAUHAMUYECKUE CUJIBI U
MOMEHTBI, BbI3BaHHbIE BO3MYIIAIOIIUM B/IMAHUEM BETpa

b. a’spoguiHaMUYecKue CUIbI U MOMEHTEHI, eMCTByomMe Ha JIA, onipeziesisitoTcst
BeJIMUMHON U OpUeHTallell BeKTOpa BO3AYLIHOM CKOPOCTH

C. CcKopocTh JIA repecunThIBaeTCS B COOTBETCTBUU C (hOPMYIION

d. JaHHBIM yYeT B ypaBHeHUsIX JUHAMUKH He TpeOyeTcs, T.K. BUsSHUe BeTpa
KOMIIEHCHUPYETCS CUCTeMOM yripaBieHus JIA

€. B YPaBHeHUs ABM)XeHUA BBOAATCA OOIO/JTHUTE/IbHBIE ITepeKpeCTHhIe CBA3Y,
BbI3BdHHbI€ BO3MYII[aIOIIUM B/IMAHHUEM BETPA

Kakoti meTo/ HaBeZileHUsT He OTHOCUTCS K METO/laM CaMOHABeJeHUsT
a. MeToj] TIOTOHU

b. MeTon mapaniesibHOrO COMIKEHUs

17



C. MeTO/] TIPOTIOPIIMOHAILHOTO COMMKeHUs
d. MeTof Tpex Touek

€. MeTO/, TI0JIOBUHHOT'O CIIPSIMJIEHUS
Ne 10 Metob! HaBeZileHUS NTOZpa3e/saoTCs Ha:

a. IapaMeTpuyecKue U KUHeMaTuuecKue

b. ogHOmapameTpuyeckue U ByXInapaMmeTpuueckKye
C. HAKpBITHS LIeJIU Y TTapasiyIeIbHOTO COMKeHNsT

d. JByxTOueuHble U TpeXTOUYeuHble

€. IBYXTOUE€UYHbIE, TDEXTOUEUHbIE, UETBIPEXTOUEUHLIE
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