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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)

24.05.04 HaBuranuoHHO-0a/UTMCTHYECKOe 0DecrieyeHre MPUMeHeHHs1 KOCMUYeCKOH TeXHUKH
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

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBepytomumii kKadenpoit Tonmervx O.A., A.T.H., Tpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ANHAMUKA ABVKEHUWA JIETATEJ/IBHBIX ATITIAPATOB

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:

OITK-6 — criocoObHOCTh pa3pabaTeiBaTh (pu3MuecKre U MaTeMaTHUecKre Mojed 00BeKTOB KOCMUUYEeCKUX U
PakeTHO-TPAHCIIOPTHBIX CUCTEM, U TIPOLIeCCOB UX yTpaBIeHUs

ICK-2 — cnocobHoCTh pa3pabaThiBaThb METOJMKU HCCAEZ0BaHUS Oa/IMCTUUECKUX W AWHAMUAYECKUX
XapaKTepUCTUK TIPU MO/IeTMPOBaHUU TPaeKTOpHii M0/IeTOB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-6

3HAHUS:

3HaThb OCHOBHBIE MOHATHS AUHAMUKY M0J1eTa JieTaTe/IbHbIX anrapaToB;

3HaTh METO/bI HaBeZleHNs JleTaTe/bHbIX aliapaToB Pa3/MYHbIX TUIIOB;

3HaTh TUIIOBbIE TPAEKTOPHUH JIeTaTe/IbHBIX alapaToB Pa3/NUHbIX TUIIOB;

3HaThb COCTaB U OCOOEHHOCTW TOCTPOEHUsI W TNPUMEHEHHs] MaTeMaTHUeCKUX Mojesield JieTaTe/bHbIX
anmnaparoB pa3/IMYHbIX TUIIOB;

3HATh TIPUHLIUTIBI (PYHKIIMOHUPOBAHUS Y MaTeMaTH4eCKHe MO/Ie/TH MOABWKHBIX 00BEKTOB M KOMITTIEKCOB
B3aUMO/IeHCTBYIOIIUX MOABWKHBIX 00HEKTOB;

YMeHUs:

BbIOpaTh M KOHKPETHU3UPOBaTh COOTBETCTBYIOLIYIO 3aJadye WCCIeJOBAHUS MOJesb YIIPaBJisieMOro
nBwxenus JIA;

WCTIONb30BaTh MeTOINUeCKUe ITPUeMbl yTIPOLeHUst MoZesiel aBkeHus J1A;;

HABbIKU:

BJIaZIeTh METOJUKOW MPOeKTUpOBaHUs JIA Ha OCHOBe aHa/iv3a MaTeMaTUYeCKUX MOZeiell IBIDKeHHSI.
IICK-2

3HAHUA:

TIPUHLMIIOB TIOCTPOEHUST MaTeMaThueCKUX Mojjenel;

0Cco0eHHOCTel pa3NMMUHBIX 3aJa4 yTIIpaBIeHus;

YMeHUS:

pa3pabaTbiBaTh U WCMO/IL30BaTh MaTeMaTHUeCKHe MOJIeNd JIBVKEHUS JIeTaTe/lbHBIX arrapaTtoB B
Pa3/IMUHBIX CHCTeMax KOOPAWHAT C YYeTOM pa3/IMUHbIX BO3MYILAIOMX (PaKTOPOB;

WCIIO/Ib30BaTh MaTeMaTU4yeCcKue MOJ|e/I YIIpaB/sieMbIX JleTaTe/lbHbIX arraparoB IpY pelleHrH 3ajau
npoekTupoBaHust JIA U clHTe3a UX CUCTeM YIIpaB/eHus;

pa3pabaTbiBaTh aJTOPUTMBI M METO/IbI UUCJIEHHOTO PellleHNs UH)KeHepPHBIX 3afiad B 00/1acTy MHAMUKHY,
0a/UTMCTUKY U yTIpaB/IeHus monetom JIA;

HABbIKU:

BJIaZIeThb OCHOBHBIMM MeTO/laM{ aHa/n3a U CUHTe3a MaTeMaTh4yeCKUx Mogeneld JuHamuky JIA u cuctem
ynpasjieHus: JIA pas/iMuHBIX TUIIOB;

UMeTh HaBBIKM HWCIIO0/Ib30BaHUS aHAIUTHUECKUX W UYUCJIEeHHBIX METOZOB [l aHaiu3a W oOpaboTKu
pe3y/bTaToOB HAaTYPHBIX (JIETHBIX) UCITbITaHUM JIA, a TakKe IpOeKTUPOBaHus JIA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucnnnmaa JUHAMMKA ABVDKEHWSA JIETATE/IBHBIX ATITTIAPATOB sBnsietrca
JVCLIUTUIMHOW 00s13aTe/IbHOM YacTH 0/10Ka 1 nporpamMMeI TIOATOTOBKHM 110 HaripasieHnto 24.05.04
HasuzayuoHHo-b6amiucmuyeckoe obecneueHue npuMeHeHUs KOCMUYECKOU MexXHUKU.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, ®U3UKA, IMPOIT'PAMMUWPOBAHUE HA S3bIKE BBICOKOI'O YPOBH/],
TEOPETUYECKASI MEXAHUKA.

Cojiep>kaHWe JUCLMIUIMHBI SIB/ISIeTCS OCHOBOM i ocBoeHus auciumnivH: TEOPUSA TTOJIETA
KOCMMWYECKUX AIITIAPATOB, JKCIIEPUMEHTAJIbBHASL BAJUVINCTHUKA,
CTOXACTNYECKUE MO/JE/IN BAJUVIMCTUKWN BIUIA, CTATUCTHNYECKAA ANMHAMUKA
HECTAITMOHAPHBIX CUCTEM, CUCTEMBI HABEJIEHVA JIETATEJIBHBIX nu
KOCMMYECKUX AIIITAPATOB.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CniocobGeH MpUMeHsTh eCTeCTBeHHOHAYYHbIe U 00IlenHKeHepHbIe 3HaHUs1, METOZIbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, HaBbIKU TeOPETUYECKOT0 U 3KCIIePUMEeHTaIbHOIO
WCCJIe;OBaHMs /1J1s1 PeLleHusT pa3/InuHbIX 3a/au IpodeCcCHOHaAIBHON JesTebHOCTH

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEl COBPeMEeHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTIOb30BaTh X JJIs pellleHrs 3aZiad NpodeCcCuoHanbHON fesiTeTbHOCTH

¢ OIIK-6 — CrniocobeH pa3pabarbiBarh (pr3MUecKre ¥ MaTeMaTHueckre MoJe 00beKTOB KOCMUUYeCKHX U
PaKeTHO-TPAHCIIOPTHBIX CUCTEM, U MPOLIeCCOB UX YIIPaB/IeHHUs

¢ OIIK-8 — CrniocobeH pa3pabarbiBaTh a/TOPUTMbI M KOMIIbIOTEPHBIE TPOTPAMMBbI, IPUTOHBIE /11T
MPaKTU4YeCKOro NpUMeHeHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 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

®dopmupyemast
KoMmmereHus, %

CamocrosTebHasA
pabora cTyaeHToB

OIIK-6

TICK-2

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 /IBIDKeHHs LieHTpa Macc
yepe3 rneperpy3ku. 3.4. YpaBHeHHs BpalllaTebHOro JiBr>KeHnst JIA B IpocTpaHCTBe.
3.5. CucreMa ypaBHeHH POCTPAHCTBEHHOTO /IBI)KeHHs JIA TIPU 3aKperieHHbIX
Py/IsIX, aHa/IM3 3TOi cucTeMbl. MeTozp! ynpoleHust. IIporpaMMHble JBIKeHHUs. 3.6.
YueT BNUSHYS MTOCTOSIHHOTO BeTpa B ypaBHeHUsX JIBIKeHUs JIA. YpaBHeHus:
TMPOZIO/ILHOTO JBIKeHHsl JIA ¢ yueToM BIUsHHS BeTpa.

42

22

10

12

20

25

25

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 ypaBHeHHUH, alIrOpUTMBI M MeToZbI pacueTa. [1apaboniueckast Teopusi. 4.2.
PacyeT akTHBHOTO y4acTKa TpaeKTopuy 6anmictuueckux paket (BP) u paker-
Hocureneit kocmuueckux JIA (KJTA). TTporpammHasi TpaekTopust, TpeboBaHHUs K
[porpamMMe, OCTAHOBKA 3a/ja4¥ BbIOOPA ONTHUMA/BHOM MporpamMmsi. 4.3.
Ocob6eHHOCTH NMPOrpaMMBlI fi/Ist IBYXCTYTIEHUYAThIX 1 MHOTOCTYIEHYaThbIX paker. 4.4.
Pacyer naccuHoOro yuactka Tpaektopuu BP u paker-HocuTesneii KJTA.
Onnunruveckas Teopus. IlepBble MHTerpasbl BEKTOPHOIO ypaBHeHUs1 JBIDKeHus1. 4.5.
PasnuuHble BUZBI TPA@KTOPHH MTAaCCHBHOTO yuacTka. KpyroBas (1-ast kKocMuueckas) u
napabonueckas (2-ast KOCMHAUeCcKasi) CKOpOCTH. 4.6. Pacuér s/mnTryeckoi
nansHocTH BP. Pacuét Bpemenw nosieta BP. OnTumasbHeIi yron Gpocanus B
YC/IOBUSIX JOMYLLeHNH 3/UIMITHYeCKOM TeopuH. 4.7. 3ajaua yrpas/ieHus
nanbHocTbio BP. [Tpocreiiiie $yHKIMOHABL.

59

29

14

15

30

30

30

Paspen 5. PacueT TpaekTopuii Te/leynpas/isieMbIX H caMoHaBoasmuxcs JIA. 5.1.
Kunemarnueckuit MeToy aHam3sa Tpaektopuid. Knaccudukaips MeTozos
HaBezieHus. TpeGoBaHHUS K MeTOZaM HaBeZleHHsl. YpaBHeHHs Ji/isl pacueTa
TPaeKTOPUU MeTO/I0B HaBe/leHHsl IByXTOUeYHOro Thra. ®opMy/ibl IpoMaxa pakeTbl
17151 METOZIOB HaBe/leHUs1 JByXTOUeYHOro TUMa. 5.2.YpaBHeHHUs JJIs1 pacyeTa
TPaeKTOPUU MEeTO/IOB HaBe/leHHs! TPeXTOUeUHOro THra. CpaBHUTe/IbHBIIT aHa/IN3.
‘YpaBHeHwus JJ1s1 pacueTa TPaeKTOPUH MeTO/IOB HaBe/leHHsl TPeXTOYEUHOr0 THIIa.
TIoHATHe JUHAMUUECKOH OIIMOKN HaBeJeHHsl.

24

15

25

25

Bcero 3a 6 cemecTp

144

68

34

34

76

100

100

Bcero no gucHuIUInHe

144

68

34

34

76

100

100

3.2. AyUTOPHBIN IPAKTUKYM

Ne
n/n

Homep 1 HanMeHOBaHMe pasjena

JUCIUTUTAHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0nem,

ayp.
JacoB

Pazpen 1. Llenu u 3agauu Kypca.
Casi3b Kypca C

¢dhyHIamMeHTanbHBIMU U
TIPUK/IaJHBIMU HayKaMH.
OCHOBHBIe TIPUHIUIIBI TIOCTPOEHMUS
Mo/iesiell IBKeHUsI JieTaTe/IbHbIX
anraparos.

CBsi3b MeX/ly cCTeMaMH KoopAuHat. Harpassstorijye
KOCHHYCBI. BeiBOJ OpMY/T [17151 HATIPaBJISFOLIIX
KOCHHYCOB.

Pazpen 3. YpaBHeHUs1 JUHAMUKHU

MPOCTPAHCTBEHHOTO [IBIKEHUS

>kecTKoro JIA c mepeMeHHOU
Maccoii 6e3 yuera konebaHui
>KAZKOTO HarlOJIHUTE/IS.

BrIBo/| ypaBHeHUH IBW)KeHUs xKeCTKoro JIA B

MPOCTPAHCTBE C UCIT0/Ib30BAHMEM KOOPDAUHATHBIX CUCTEM.

MeToauKa TMHeapu3ayy ypaBHeHNH.

Pacuet TPAEKTOPHUH HEYTIPAB/IAE€MBIX DEaKTHUBHBIX JIA

MaJIoi Ja/IbHOCTU C yUeToM U 0e3 yuera ZielCTBHUS BeTpa.

AnroputMm pacuera. Metoguueckue yka3aHus 110
HalyCaHWIO IIPOrpaMMel pacueTa B cpefie Matlab.

6

26225




5 |Pa3gen 4. Pacuet TpaekTopuit PacueT akTUBHOT'O yuacTKa Oa//TMCTHUECKHUX PAKeT MpH 7
HeyTpaB/sieMbIX U aBTOHOMHO- 33/JaHHOM 3aKOHe yrI/ia TaHraxa. Pacuet TpaekTopuu
ynpasisgeMbix JIA. MacCHBHOTO yuyacTKa banMcTUUecKux pakeT B

LeHTPa/IbHOM TIOJIeT TSATOTeHHs B cpefie Oe3
ConpoTHBJIeHUsl. MeToquuecKre yKa3aHus 110
HaITMCaHUIo TTPOrpaMMbl pacyeTta B cpefie Matlab.
VccnenoBanue BIMSHUS a3pOAMHAMUUECKOTO KauecTBa
6 JIA Ha TpaeKTOpHIO HeyIpaB/IsieMOro CIyCKa B 4
atmMocepe 3eM/U C Y4eTOM KPUBU3HBI ee TIOBePXHOCTHU.
Wcnonb3oBanue GhopMys 3/UTUTITHUECKOR Teopun st
pacueTta napamMeTpoB ABWKeHUs1 bP Ha rnaccuBHOM
7 yuacTke. Pemarorcs 3aZjauy onpe/iesieHus apaMmeTpoB 2
nBrKeHUs: bP 1 NCKyCCTBEHHOTO CIIyTHUKA 3eMJIH C
WCTIOIh30BaHHEeM (DOPMYJT JITUITTHYE CKOU TEOPUU.
8 Onpezenedve reorpaduuecKux KOOPAWHAT TOYKH 7
nazgenus bP.
. [IpuMepsl pacueTa KUHeMaTH4YeCKUX TPaeKTOPU JJist
Pa3zpen 5. Pacuer Tpaekropui PUMEDDI P p PUH A
Pas/MYHbIX METO/0B HaBeJ|eHUsI B YaCTHOM C/Iyuae
9  |TeneyrnpaBisieMbIX U 5
TIBUDKEHUS LIeJIM: CKOPOCTh LieJIi [IOCTOSIHHA, YTOJT
caMoHaBogamuxcs JIA.
BO3BbIIIeHUs paBeH 180rpag,.
Bcero 3a 6 cemecTp 34
3.3. CamocrosTebHas pabdora crygenrta (CPC)
No Homep n HaumeHOBaHHue Oomnem,
Copep)xaHue yueGHOro 3ajaHus
n/n pa3jena JUCIUNIHHBI 4acoB
Pazpen 1. Llenu u 3agauu
Kypca. CBsi3b Kypca C
¢dhyHaamMeHTanbHBIMU U o
W3yueHue npesyCMOTpPEeHHBIX IPOrpaMMOi AUjaKTHUe CKUX
TIPUK/IaIHBIMU HayKaMH. o N
1 e/IMHUL] 110 KOHCIIeKTaM JIEKL[1i1 U peKOMeHAyeMOoi 6
OCHOBHbI€ TTPUHLIUTIBI
o JmTeparype.
MOCTPOeHUst Mojiesnieit
[BYDKEHUS JIeTaTeIbHbIX
anraparos.
Paszpen 2. OcHOBHBIE
reomMeTpuuecKre u W3yueHnne npefyCMOTpPEeHHBIX IPOrpaMMOi AUjaKTHUe CKUX
2  |KMHeMaTuuecKve e/IMHUL] 110 KOHCIIeKTaM JIEKL[1i1 U peKOMeHAyeMOoi 5
COOTHOLLIEHUS], UCTIO/Ib3YeMble |TUTepaType.
TIPY OTKCAaHUU ABWKeHus JIA.
Pa3pen 3. YpaBHeHus o
AHAMUKEL N3yueHue ripelyCMOTPEHHBIX MPOrPaMMON AUAaKTHUe CKUX
A e/IMHUL] 110 KOHCIIeKTaM JIEKL[UI1 U PeKOMeHAyeMOoi
MPOCTPaHCTBEHHOIO
nuteparype. PacueT TpaeKTOpuM HeYIIpaB/IsieMbIX PeaKTHBHBIX
3  |mBwkeHus xxecTkoro JIA ¢ il 20
o o JIA masoit fansHOCTA. Hanmcanue rporpaMmsl pacuera B
repeMeHHON Maccoit 6e3
N cpefie Matlab. OdopmeHre 0TUETOB 10 IPAKTUYE CKUM
yueTa KoneOaHui KUIKOTO
3a/laHuUsIM.
Haro/IHUTe/IS.
N3yueHue ripelyCMOTPEHHBIX MPOrPaMMON AUAaKTUUe CKUX
. |eJMHHUL] TI0 KOHCTIeKTaM JIeKLIUH U peKOMeHJyeMoin
Pasgen 4. PacueT TpaekTopuii AMHMILL H p AY
nurteparype. PacyeT akTUBHOTO yuyacTKa OaimicTiyecKux
HeyTpaB/sieMbIX U "

4 pakeT MpH pa3/IMYHBIX IIpOrpaMMax yrpaB/ieHus (3aaHHbIN 30
aBTOHOMHO-YTIPaB/IsIeMbIX
TIA 3aKOH yTJIa BO3BBIIIEHUS U yIJia TaHTaka). Haricanue

’ rporpamm pacueta B cpefie Matlab. Odopmenue oTueToB 110
MpaKTUUYeCKUM 3aJaHUsIM.
N3yueHue ripefyCMOTPEHHBIX IIPOrPaMMOM AUJaKTHUe CKUX
Pa3pen 5. PacueT TpaeKTOpul |eUHUL] 10 KOHCIIEKTaM JIeKL[UI U peKOMeHJyeMOu
5 |reneynpas/sieMbIX U ymuteparype. HaBegenue tesneynpasiseMmoro JIA 1o metony 15
camoHaBogAmuxcs JIA. Tpex Touek. HamcaHve nporpaMMel pacuera B cpefie Matlab.
OdopmiieHre 0TYETOB I10 MPAKTUUECKUM 3a/laHUSIM.
Bcero 3a 6 cemectp 76
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IN CEMECTPA
123 4 5 6 7 8 910 11 1213 14 15 16|17
6 TexK|Otu. no IT3|JP|KonTp.P.[TexK| |IP|TexK, Otu. ro I13 TexK|Otu. o T13| 1P

YcnoBHbIe 0003HAYEHUS:
P — nuarHocTUueckasi paboTa;
TekK — BOIPOCHI [/151 TEKYILIET0 KOHTPOJIS;

KouTp.P. — KOHTpO/bHast paboTa.

Ortu. no 13 — oTyeT No MpakTUUeCKOMY 3a/laHHIO;

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyronumx hopMax:

JIHarHoCTHYeCKasi pabora;
BOIIPOCHI /I/Ist TEKYIIIEr0 KOHTPOJIS;
OTUeT I10 MPaKTUUeCKOMY 3a/[aHHIO;
KOHTpOJ/IbHAas pabora.

ITpomesKyTouHasi arTecTarusi IPOBOAUTCS B (hopMax:

9K3dMEH.
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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. Cu3osa, H. E. bapaHoB. . Marematuueckve Mojie/id UHAMUKU JABWXKEHUS
JieTaresbHBIX armapartoB. CIT6.BI'TY "BOEHMEX" um. . ®. YcruHora, 2020, 45 3k3.
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.
. ®. K. Heymnokoes. . Ctpesib0a 3eHUTHBIMU pakeTamu. M.: Boenuszat, 1991, 12 k3.
9. 10. I'. Cuxapynuz3e. . BannmicTika 1 HaBe[jeHe JieTaTelbHBIX anraparoB. M.: JlabopaTtopusi 3HaHUI,
2020, a51. pec.

N

o

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He TpebyeTcsi.

5.3. Ilepuoguyeckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — O6pa3oBarensHast Tiatdopma «FOpaiit». [I7is By30B U CCY30B;

2. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/1bI1I10M BEIOOp aKTya/IbHOM JIUTEPATyphI [i7Is1 Balllek
O1O/INOTeKHU B 37IEKTPOHHOM BUJIE;;

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

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - DjieKTpoHHO-61b/IHOTeUHas1 CHUCTeMa;;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
OnekTpoHHbBIE pecypchl; — PyHameHTanbHas oubnuoreka BI'TY «k BOEHMEX» um. [I.®. YctuHoBa.

COBpEMEHHLIe HpOClJECCI/IOHa]'IbH]:Ie GEETS JaHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCCIeJ0BaHUH.

WHudopmaliioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — VHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.

5.5. IIporpamMMHOe obecrieueHue:
1. MATLAB R 2015a.
5.6. Ml opMalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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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 R 2015a.

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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JUHAMMUKA JBVDKEHUS JIETATE/IBHBIX ATITIAPATOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuimna JUHAMMKA  IBVDKEHUWSA  JIETATEJIBHBIX  AIIIIAPATOB  sBnsercs
JUCHIUIIMHON o00si3aTe/IbHOM uYacTH ©0/i0ka 1 mporpaMMbl TMOATOTOBKM 10 HarpaeieHuto 24.05.04
HasueayuoHHo-b6aatucmuyeckoe obecneueHue npuMeHeHUsi KOCMU4eckoli mexHuKu. [IMCLWTUIMHA peantnu3yeTcs
Ha ¢akynbTeTe A PakerHo-kKocMuueckoit TexHukd BI'TY "BOEHMEX" wm. 1.®. YctuHoBa Kadenpoit A5
JVMHAMUKA U1 YIIPABJIEHUE IIOJIETOM JIETATEJIBHBIX AIIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-6 crocobHOCTh pa3pabarbiBaTh (H3MUECKHMe W MaTeMaTHueCKhe MOJed OObEeKTOB KOCMHUECKHMX U
PaKeTHO-TPAHCIIOPTHBIX CUCTEM, U MPOLIECCOB UX yIpaB/ieHUs;
IICK-2 criocobHOCTh pa3pabarhkiBaTh METOAWKHA MCCIEAOBAHUA Oa//IMCTHUECKMX M JMHAMHYECKHX
XapaKTepUCTUK TIPYA MOJie/TMPOBAHUU TPaeKTOPUiA TTOJIeTOB.

Co;[epx(aHHe AUCHUITVIMHBI  OXBAaThIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C TIPUHLWIIAMWA TIOCTDOEHHUA
MaTeMaTHue CKOM MOAe/IM OBHXXEHUS JIA, OCHOB TeOpHvuH TI10J1€Ta, pacyeTa TpaeKTOpI/Iﬁ noJjieTa pdkeT
Pa3/IMUYHLBIX K/1dCCOB.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe 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/|aHHI0;
e KOHTpO/bHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHs (34 W.), camocTosiTenbHast paborta
ctyzeHrta (76 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
JANUHAMUKA NBVKEHUSA JIETATE/IBHBIX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
Jac.
Pazpen 1. Ilenu u 3agaun Kypca. CBsa3b Kypca ¢ )yHAaMeHTa/IbHbIMH M IPUK/IaAHBIMH HayKaMH.
OcCHOBHBIe IPUHLMIIBI IOCTPOEHHs Mo/ie/iel ABM)KeHHUsI jleTaTe/IbHbIX allaparos.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

JI. H. JIbiceHKo. . BHellHss
banmicTvka: M.: U31-B0
MI'TY um. H. 3. baymana,
2018 (1)
FO. I'. Cuxapymupase. .
Bannmuctuka v HaBeZieHUe
JieTaTe/IbHbIX arrapaToB: M.:
JIabopatopust 3HaHwMH, 2020 (1)
T. FO. Jleme11ioHOK, A. A.
Cusosa, H. E. bapaHos. .
Maremarrueckre MoJenu
JUHAMUKU ABUKEHUSI
JieTaTe/IbHBIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. Yctunoga, 2020 (1)
JI. H. JIbiceHKO. . BHemHss
6ammuctuka: M.: U3za-Bo
MI'TY um. H. 3. baymaHa,
2018 (1)
T. FO. JIeme1ioHOK, A. A.
Cusoga, H. E. bapaHos. .
MaremaTtnueckrie Mojie/in
JIVHaMUKU JBVKEHUS
JieTaTe/IbHBIX arrapaToB:
CII6.FT'TY "BOEHMEX" um.
. ®. YcruHosa, 2020 (1)
Wroro no pa3geny 1 6

N3yuenue ripeyCMOTPEHHBIX IIPOrPAMMOM AW/IaKTHUe CKUX
eIVHUL TI0 KOHCTIeKTaM JIeKLIUA U peKOMeHlyeMOou
JIUTeparype.

Paszgen 2. OcHOBHBIE reoMeTpHUYeCcKHe M KHHeMaTHUeCKyue COOTHOLIeHHUS, UCII0/Ib3yeMble IIPH
onucaHuu Brkenus JIA.

N3yueHnue ripefyCMOTPeHHBIX IIPOrPaMMOM AUJaKTHUe CKUX JI. H. JIbiceHKo. . BHelHss 5
eIVHUL TT0 KOHCIIeKTaM JIeKLIUA U peKOMeHlyeMOou 6ammuctuka: M.: U3za-Bo
JiaTeparype. MI'TY um. H. D. baymaHa,

2018 (1)

FO. I. Cuxapynupg3e. .
ba/icTrka 1 HaBeieHUe
JleTaTe/IbHBIX anaparoB: M.:
JTabopatopus 3Hanui, 2020 (1)
T. FO. Jleme1oHOK, A. A.
Cusosa, H. E. bapaHos. .
MaremaTHuecKre Mojie/iud
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JUHaMUKU JBKEeHUsI
JleTaTe/IbHBIX arnmnapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®. YctuHosa, 2020 (1)

Wrtoro no pasgeny 2

5

Pa3pen 3. YpaBHeHHs JUHAMHUKH POCTPAHCTBEHHOTO /IBIKEHHUs )KeCcTKoro JIA ¢ mepeMeHHOH Maccon
0e3 yuera Ko/ie0aHMI1 KUAKOT0 HANOTHUTE/Is.

W3yuenue npefyCMOTpPeHHBIX IPOrpaMMOi AHjaKTHUe CKUX
e/IMHUL] 110 KOHCIIeKTaM JIeKL[1i1 U peKOMeHAyeMOoit
nuTeparype. PacueT TpaeKTopyy HeyIpas/isieMbIX
peakTUBHBIX JIA Masol fanbHOCTU. HarnvcaHue nporpaMmmel
pacueta B cpefie Matlab. OdopmieHne 0T4eTOB 110
MpaKTUYeCKUM 3a/JaHUSIM.

JI. H. JIbiceHKo. . BHelHss
banmuctuka: M.: M3a-Bo
MI'TY um. H. D. baymaHa,
2018 (1,2)

T. FO. JIemeioHOK, A. A.
Cusoga, H. E. bapaHos. .
MaremaTHuecKre MOJeIu
JVHaMUKU JBVKEHUs]
JieTaTe/IbHbIX arrnapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®. YctuHoga, 2020 (2)
T. FO. JlememioHok, A. A.
Cu3zoBa. . TpaeKTOpHbIe 3a/jauu
B JUHAMUKE JIBU)KEHUS
JieTaTe/IbHbIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2021 (1,6)
FO. I. Cuxapynupg3e. .
bannmictuka u HaBeZieHUe
JieTaTe/IbHbIX annaparoB: M.:
JTabopartopust 3HaHwMi, 2020 (1)

20

Wroro no pa3geny 3

20

Pa3pen 4. PacyeT TpaeKTOpHii HeynpaB/isgeMbIX 1 aBTOHOMHO-yIIPaBJ/isieMbIX

V3yueHue rpelyCMOTPEeHHBIX POrPaMMON TU/JaKTHUe CKIX
eJUHMUL] 110 KOHCTIEKTaM JIeKLIUH 1 PeKOMeH/yeMOit
ymrepatype. PacueT akTHBHOTO yyacTKa OaymMcTHUe CKUX
pakeT MpU pas/IMyHbIX NIporpamMMax yrpas/ieHus (3afaHHbIN
3aKOH yI7Ia BO3BBIILIEHHS U yIVIa TaHTraxa). Harmcanue
rporpamm pacueta B cpefie Matlab. Ocdopmnenue oTueToB 1o
MPaKTUUEeCKUM 3a/IaHHSIM.

JI. H. JIbicenko. . HaBenenue
Oa/TMCTHUeCKUX pakeT: M.:
N3p-eo MI'TY um. H. 3.
BbaymaHna, 2020 (5)

FO. I. Cuxapynupg3e. .
bannvcTrka 1 HaBeieHUe
JieTaTe/IbHBIX annaparoB: M.:
JIabopatopus 3HaHui, 2020 (2)
B. A. Cannukos, A. T.
HOpeckyn. . OcHoBHBIE
[IPUHLIUIIBI pacuéTa
TPaeKTOPUH JieTaTe/IbHbIX
anmaparos: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2008 (1,2)

T. FO. JlemerioHoK, A. A.
Cu3oga. . TpaeKTopHbIe 3aiaunt
B JUHAMUKE JIBU)KEHUS
JIeTaTe/IbHbIX arrnapaToB:
CII6.BI'TY "BOEHMEX" um.

. ®@. YctuHoBa, 2021 (2,3,4)

30

Wrtoro o paspeny 4

30

Pa3pesn 5. Pacuer TpaeKTopHii Te/ieyrpaB/isieMbIX 1 CaMOHaBoAsmuxcs JIA.

W3yuenue rnpesyCMOTpPeHHBIX IPOrpaMMOi AWjaKTHUe CKUX
e/IMHUL] 110 KOHCIIeKTaM JIEKL[1I1 U peKOMeHAyeMOoi
nurepatype. HaBegeHue Teneyrnpag/siemoro JIA o metony
Tpex ToueK. HanvcaHnve nporpaMMel pacueta B cpefe
Matlab. OdopmieHre 0TUETOB 10 TTPAKTUYECKUM 3a/JaHUSIM.

13

T. FO. JIemeiioHOK, A. A.
Cu3zoBa. . TpaekTopHBIe 3a/jaun
B IMHAMUKe JBW>KeHHs
JieTaTe/IbHbIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. @. YctuHoBa, 2021 (5)
O. A. Tonnerun, B. M. KaiuH,
B. T. HoBukog. .

MaremaTHueckre MoJeu

15
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CUCTEM HaBeJleHUs PaKeT:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2016 (1,4)
@. K. Heynokoes. . Ctpens0a
3€HUTHBIMU pakeTamu: M.:
Boenusgat, 1991 (2)

B. A. Cannukos, A. T
FOpeckysn. . OcHOBHBIE
TIPUHLUIILL pacuéTa
TpaeKTOpUU JieTaTeNbHbIX
anrmaparos: CIT6.BT'TY
"BOEHMEX" um. [1. ®.
Ycrunoga, 2008 (3)
®@. K. Heynokoes. . Ctpesnb0a
3eHUTHBIMU pakeTaMu: M.:
Boenuzgat, 1991 (2)

Wroro no pasgeny 5

15

14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JANUHAMUKA NBVXKEHUSA JIETATE/IBHBIX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

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

e 5K3aMeH.

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 NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

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 N0 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
riperiogaBaresst. [Ipu opopmMieHNH MpakKTHUUECKUX 3a/JaHUM TPeOyeTCst pyKOBOJICTBOBATbCS C/IEAYIOIIUMU
PEKOMeHAALUSIMU:
-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/TbHO TIPUBOAWUTE PacieyaTky (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, eciv ohopM/ieHre 0TUeTa COOTBETCTBYIOT YKa3aHHBIM
TpebOBaHUsIM, U CTYJEHT OTBETH/I He MeHee ueM Ha 60% BompocoB mpemnozaearesis o Teme I13. OTueT He
MOXeT OBITh MPUHAT U MOJJ/IEXXUT J0paboTKe B CyYae:
- OTCYTCTBUSA HEOOXOIUMBIX Pa3fiesioB,
- OTCYTCTBUsI HeOOXOIMMOr0 rparueckoro MaTepHarna.

KouTtposibHas padoTa

Pe3ynbTaThl BLIMOTHEHUS] KOHTPOJIBHOU PabOTHI OIIEHUBAIOTCS M0 YeThIpexX0a/uTbHOH ITIKase
(«OTJTUUHO», «XOPOIII0», «Y/[OBIETBOPUTEILHO» U «HEYIOBIETBOPUTEIbHO»). KOHTpO/IbHast paboTa BK/IHOYAEeT B
cebs1 fBe 3afaun. 3ajaum rpuBeieHbl B Y MK AUCIUTUIMHEL
Iy IoNyueHus1 OLEHKH «yA0BI€TBOPUTETbHO» HEOOXOAUMO TOJTHOCTRIO U MPABWILHO peluTh 1 3aauy. st
TIOTyYeHHsI OLIEHKH «OT/TMYHO» He0OX0MMO MTOTHOCTBIO U MPABU/IBHO PELIUTH 2 3a/aun. st momyueHus
OLIEHKH «XOPOIII0» HeOOXOAUMO PEeIvTh 2 3aJjauu, TPU ITOM JI0MyCKaeTCss UMeTh 1-2 3aMeuaHusl.
ITpu OTCYTCTBHMU TIOJIOKUTEILHOHN OIIEHKH 3a KOHTPOJIbHYH0 PabOTy B MJIAHOBBIN CPOK €e MPOBeJIeHHs CTY/eHTY
HE0OXO0/IMMO TIOTHOCTBIO MJTH YaCTHYHO MEPeNUChIBaTh KOHTPO/IbHYIO PAaO0TY B YaChl T/IAHOBBIX KOHCY/IBTAIUN
Y TIpUeMa 3a/10/DKeHHOCTel BIUIOTh A0 TOyUueHus TOJI0KUTe/TbHOU OL|eHKH.

JK3amMeH
Horyck k cjaue 3k3aMeHa 0(hOpMIISIeTCS TP YCJIOBUU TIO/THOTO BBITIOJTHEHUST BCEX MEPOTIPUSTHH,
TpelyCMOTPEeHHBIX TPa)IKOM KOHTPOJIbHBIX MEPOTIPUSITHH.
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OLeHKa 3a 5K3aMeH CTaBUTCS IO pe3ysibTaTaM OTBETOB Ha 9K3aMeHalJMOHHbIE BOMPOCHI:
MeHee 40% - oLleHKa Hey/10B/IeTBOPUTEJ/IbHO;

40% - 60% - oLleHKa y0BIETBOPUTE/IBHO;

60% - 80% - oLieHKa X0OpOLLO;

cBbiiie 80% - olieHKa OT/JIMYHO.

[TepeueHb 5K3aMeHaI[MOHHBIX BOMPOCOB NpeAcTassieH B Y MK AuCLUIIIMHEL.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspen 1. Ilesmm u 3agauu Kypca.
Cea3b Kypca ¢
(yHAaMeHTaNTBHBIMH 1 Bonpoce! ans

3 6 |mpuKnajHBIMU HayKaMH. 12 6 4 2 6 10 | 10 TeKylLlero
OcCHOBHBIE PUHIUIBI KOHTPOJISA
MOCTPOeHHUs Mojeiell JBIKeHHUA
JieTaTe/1bHbBIX anmnaparos.

Pa3pen 2. OcHoOBHBIE
reoMeTpuyecKue u Bornpocs! anst

3 6 |kKuHemaTH4yecKue COOTHOLIEHMSH, 7 2 2 0 5 10 | 10 TeKy1LLero
HCI0/Ib3yeMble IIPU ONMCAaHNHU KOHTPOJIS
ABwKeHus JIA.

Paspen 3. YpaBHenus

KoutponbHas
AVHAMUKY IPOCTPAHCTBEHHOI'0 a6ora
JABIDKeHHsI kecTKoro JIA ¢ P ’

3 6 o N 42 | 22 | 10 12 20 | 25 | 25 Otuer 1o
nepeMeHHOI Maccoii 6e3 yuera DAKTIYE CKOM
K0JIe0aHUM KUAKOTO0 P SAJAHMIO y
Harno/IHUTe/Is. A

Bormpocs! ayis
Pa3fen 4. Pacuer TpaeKTopuii ;g?r][f;f;

3 6 |HeympaB/sieMbIX 4 aBTOHOMHO- | 59 | 29 | 14 15 30 30 | 30 OqulzJT no’
ynpasJisieMbix JIA.

MPaKTUYeCKOMY
3a[jaHUI0
Pa3fen 5. Pacuer TpaeKTopuil Ortuet 1o
3 6 |TeseynpaB/isieMbIX U 24 9 4 5 15 25 | 25 |mpakThueckoMy
camoHaBojsuxcs JIA. 3aZlaHUIO0
Bcero 3a 6 cemecTp 144 | 68 | 34 34 76 | 100 | 100
Bcero no aucIuIInHe 144 | 68 | 34 34 76 | 100 | 100
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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 KaKUX YIVIOB U B KaKOM 110C/Ie/j0BaTe/IbHOCTH MOKHO I1epeiTH OT
CTapTOBOM CHUCTEeMbI KOODJMHAT K CBSI3aHHOM?

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

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

AKTHUBHBIH y4aCTOK TPaeKTOpHY 6a/yTMCTHUECKOM pakeThl HO/IBIION JaTbHOCTH MOXKET
OBbITb pa30UT Ha KaKKMe YYaCTKH YUaCTKU

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

UTo MOHUMAIOT 110/, TIeperpy3Koi?

OrnuiyMTe, Kak HarpaB/ieH BEKTOP CKOPOCTH MPH MCI0/Ib30BaHUH METO/ia TOTOHU?
[TepeuriciTe OPOUTHI KOHUUECKOTO CeUeHHsT ObIBAIOT B 3aBUCMMOCTH OT BEJTUUHHBI
9KCLIEHTPUCHTETa

Kakoe /iBi>KeHHe pacCMaTpUBAET /UTUIITHUYECKAs TeOPUsI?

Kakue cy1ecTBytoT crioco6b1 yrIpoleH s TTOJTHONH CUCTeMbI YPaBHEHUH, ONMCHIBarOI e
[IBIKeHMe JieTaTe/IbHOTO arirapara Npy 3aKperieHHbIX PYsax?

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

1. Ocb OX CBSI3aHHO# CHCTEMbI KOOPAMHAT
2. Ocbk OXa CKOpPOCTHO# CUCTeMbI KOOpAWHAT
3. Ocp OXc cTapTOBOW CUCTEMBI KOOPAMHAT

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

C. HarpaeJjieHa 1o 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, BO3BBIIEHHsI, CKODOCTHOM yrom KpeHa

C. YTOJT aTaKu, CKOJTBKeHUST
Yepe3 Kakue yI/ibl CBSI3aHbI MeX/ly co00M CBA3aHHAst U CTAPTOBAst CUCTEMbI KOOP/WHAT?

a. yIJIbl HyTalWH, POTalUU U TIperieCcCuu
b. yIJIbI aTakul U CKO/TbXKEHUST

C. YI/IBI KypCa, BO3BBILLIEHUS U KPeHa

d. yI/ibl TaHraXka, pbICKaHUsI U KpeHa

€. VIVIbI aTaKu, CKOJTb>KeHUsI, CKODOCTHOM yToJ KpeHa
YKa)kuTe BepHYIO CBSI3b MEXK/y MaTPHIIAMU 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 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, ODUEHTHUDPYIOIIMMU JIA B pa3/MuHBIX CUCTeMax KOOpAWHAT
Kakuie KoopivHaTHbIe OCH Jie)KaT B BePTHUKaIbHOM M7I0CKOCTH?

a. ocb OY cBsI3aHHOM CHCTeMbl KOOPAWHAT

b. Ocb OYa CKOpOCTHOM CHUCTEMBI KOOPHUHAT

c. Ocb OYe nonycBsi3aHHOM CUCTeMbI KOOPAUHAT
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)KeHHs], 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 yunThIBatoTCsl KOPUO/IMCOBLI CHJ/IBI U BO3MYIIatoLL[ee JeiicTBre aTMOcdepbl 3eMTn

b. CTapTOBaH CHUCTeMa KOOPpAWHAT MPUHUMAaeTCA HHepL[HaHLHOﬁ, HO IMpHU 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
TIPOMCXOIUT TIOA, IeiCTBHEM OAHOM 1[eHTPALHOM CUJTBI 3eMHOT'O TSATOTEHUS

IICK-2
Bonpocbl omkpbimoz2o muna:

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

Ne 2 [nst muHeapy3ali IPOCTPAHCTBEHHOM MoJies ABvKeHus JIA HeoOXoAUMO...

Ne 3 711 yero 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
MecCTOo?

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

Ne 7 YKaxkuTe, ueMy paBeH SKCLIEHTPUCHUTET 11apabosimyecKoi OpOuThI?

Ne 8 UeMy paBHa HOpMasbHasi CKOPOCTHasI Tleperpy3Ka Ipy TojieTe B TOPU30HTAIbHOU
IJIOCKOCTU?

Ne S UYemy paBHa O0KOBasi 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 JONyIIeHUsIX CrpaBesIvBO Cieylollee COOTHOLIEHYe:
. o o
U= —
cos f!

d. YIVIbI aTdKH, CKOJIb)XKEeHHUS U KPeHa - MaJIbl

20 26225



b. yInbl Kypca ¥ peICKaHus - MaJlbl
C. yroJI BO3BBILIEHUS PaBeH HYJIIO
d. yron Bo3BeiieHust paBeH 90 rpazycoB

€. YroJ/ aTaky paBeH YIVIy TaHTaKa
Ne 4 Ocy KaKiX CUCTeM KOOpZMHAT COBITaJat0T 10 HalpaBJIeHUIO C OChIO JIeTaTe/IbHOTO
arirapara?

a. ocb OX CBsi3aHHOW CUCTeMbl KOOpAWHAT

b. Ock OXa cKOpOCTHOM CHCTeMBbI KOOPJUHAT

c. Ocb OXe nomnycBsizaHHON CHCTEMbI KOOPAUHAT
d. Ock OX* nonycKopoCTHOM CUCTeMbl KOOpAWHAT

e. Oce OXc cTapTOBOM CUCTEMBI KOOPJUHAT
Ne 5 CBsi3aHHAsA U CKOPOCTHAsI CUCTEMbI KOOD/JUHAT CBSI3aHBI MEXK/y COO0M uepe3 yIiibl

a. HyTalWH, POTAL[|M U MIPer[eCCHr
b. aTaku U CKOJIbLKeHUs

c. Pe3sansa

d. TaHraxka, peICKaHUs ¥ KpeHa

€. aTaky, CKOJIb)XKeHUs U PbICKAHUS
Ne 6 CBsi3aHHas cuCTeMa KOOpAUHAT

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. cBszaHa c JIA Kak € TBepABIM TeJIOM

e. CBsI3aHa C BeKTOPOM CKOPOCTH LieHTpa Macc JIA ¥ 0Cb y CBsi3aHa C MECTHOM
BepTHUKaJIbI0
Ne 7 YrioBast CKOpOCTb KpPeHa HarpasJ/ieHa 10 OCH:

a. TI0 OCH X CBfI3aHHOM CHUCTEMbI KOOPAUHAT

b. 10 ocM y CBA3aHHOM CUCTEMBI KOOPJMHAT

C. TIO OCH XC CTapTOBOW CUCTE€MBI KOODZAWHAT

d. 10 oCH ze MOMYCBA3aHHON CHUCTeMbI KOOPAWHAT

€. TI0 OCH Xa CKOPOCTHOM CUCTeMbI KOOPJMHAT
Ne 8 YroBast CKOPOCTB Kypca HarpasJ/ieHa o OCH:

a. TI0 OCH X CBfI3aHHOM CHUCTEMbI KOOPZAMHAT

b. 10 ocH z CBSI3aHHOM CUCTEMBI KOOPIUHAT

C. TIO OCH yC CTapTOBOM CHUCTEMBI KOODJWHAT

d. 10 oCH ye TO/TyCBSI3aHHOM CHCTeMbI KOOPAMHAT

€. TI0 OCH ya CKOPOCTHOM CUCTeMbI KOOPJMHAT
Ne 9 YkakuTe, KaKUM 00pa30M MPOMCXOAUT YUeT BUSHHUS BeTPa B YpaBHEHUSAX AUHAMUKH
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Ne 10

d. B YpaBHE€HUA ABV>KEHHS BBOAATCA AOTIOJTHHUTE/IbHbIE d3PDOAWHaAMUUYeCKHe CHUJIbl U
MOMEHTHI, BbI3BaHHbIE BO3MYIIAOIUM B/IMSTHHEM BeTpa

b. aspojguHamMuuecKue CU/Ibl U MOMEHTHI, [lefCTBYIOIMe Ha JIA, onpesiesitoTcst
BeJIMYMHOM M OpUeHTaLlell BeKTOpa BO3AYLIHOW CKOPOCTH

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

d. maHHBIN yUeT B ypaBHEHUsIX IMHAMHKU He TpeOyeTcs], T.K. BIUsHHE BeTpa
KOMIIEHCUPYeTCsl CUCTeMOM ynpaBjeHust JIA

€. B YPaBHEHNs ABW)XE€HHs BBOAATCS AOIIO/THUTE/IbHbIE [TepeKPeCTHhIE CBA3H,
BbI3BdAHHbIE BO3MYILAIOIHUM B/IMAHHWEM BeTpa

Ha kakue cocTap/sifolyie packiaZibIBaeTcsi MoMHast a3poAvHaMUuecKast CHla B 0CsIX
CKOPOCTHOM CHCTeMbI KOODJHMHAT?

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

b. Ha MpoAOBHYIO CUITY, HOPMAJIbHYIO CHITYy U OOKOBYIO CUITY

C. Ha CujIy JI0OOBOTO COTIPOTUBJIEHUS], TAHTEHIMAIbHYI0 CHTy ¥ HOPDMAJIbHYIO CUITY
d. Ha cusy 1060BOrO CONIPOTHB/IEHUS], TOABEMHYIO CHITy U OOKOBYIO CUITY

€. Ha MPOZ0/IbHYI0 CUJTY, HOPMAa/IbHYI0 CHJTy Y TaHTeHLIMAIbHYIO CUTY
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