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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)

27.05.01 CnieppanbHbIe OPpraHU3al{iOHHO-TEXHUYECKHe CUCTeMbI
roz Habopa rpymmsr: 2025

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

3aBenytomuii Kadeapotii [Merposa U.J1., K.T.H., AOL.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A1 PAKETOCTPOEHUE

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




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:

OTIK-2 — CniocobeH (opMyupoBaTh 3a/jaudl YIIPaBAeHHs B CTel[HaTbHBIX OpraHU3allMOHHO-TEXHUYECKUX
crcTeMax ¥ 0O0CHOBBIBATH METOAbI MX PeILeHus

OTIK-3 — CrniocobeH caMOCTOSITeJIBHO pelllaTh 3ajlaud YIpaB/eHds B CHel[UalbHBIX OpraHHU3aIllMOHHO-
TEXHUYECKUX CUCTeMAX Ha 0aze MoC/Ie[HUX JIOCTH)KEeHUH HAayKH U TEXHUKH

@DopMHUPOBaHUIO KOMITETEHLIMM CITY)KUT JAOCTIDKEeHHe C/lelyIOLUX pe3y/sTaToB 00pa3oBaHust:
OIIK-2

3HAHUA:

3HaTb OCHOBHBIe NTOHATUS JUHAMMKU [10JIeTa jleTaTe/IbHbIX arrnapaTos;

3HaTh METO/bI HaBe/leHNs JIeTaTe/IbHBIX allapaTtoB Pa3/IMYHbIX TUIIOB;

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

3HaTh COCTaB M OCOOEHHOCTH TOCTPOEHHUs U NPUMEHEeHHWs MaTeMaTHUeCKHX Mojesiedl JeTaTebHbIX
arraparoB pas/IMUHbIX TUIIOB;

3HAaTh TIPUHLIUIIBI PYHKLIMOHUPOBAHUS U MaTeMaTHueCKre MOJe/Tv MOABWKHBIX 00BEKTOB M KOMITTIEKCOB
B3aMMO/IeHCTBYIOLIMX MO/BMKHBIX 0OBEKTOB;;

YMeEHus:

BbIOpaTh M KOHKDPETHM3HPOBAaTh COOTBETCTBYIOIYIO 3a/jaue HCCAeHOBaHHUS MOJeb YIpaB/sieMoro
nBvkeHUst JIA;

WCII0/Ib30BaTh METOAWYECKHUE TTPUEMBb] YIIPOLLEHUS Mogenelt 1BrKeHus JIA;;

HABbIKU:

B/a/leTh MeTOAMKOW TTpoeKTUpoBaHus JIA Ha OCHOBe aHa/iM3a MaTeMaTUueCKUX Mojiesieli IBIKeHHS;.
OIIK-3

3HAHUA:

TIPUHLIMIIOB NTOCTPOEHHUsI MareMaTi4yeCKUX Mogiesnel;

0Cc00eHHOCTeH pa3/IMYHBIX 3a/]a4 yIIpaB/eHus;

YMeHuUs:

pa3pabaTbiBaTh W WCIONb30BATH MaTeMaThdyecKWe MOJeNy [JBVDKeHHUS! JieTaTesbHBIX arrapaTtoB B
pas3/IMuHbIX CUCTeMax KOOp/IMHAT C yYeTOM pas/IMuHbIX BO3MYILAtOLMX (haKTOPOB;

HCIIO/Ib30BaTh MaTeMaTH4YeCKue MOJ|e/I YIIPaB/sieMbIX JleTaTe/IbHbIX arraparoB IIPHA pelleHru 3ajad
npoekTHpoBaHus JIA ¥ crvHTe3a UX CUCTeM YIIpaB/IeHus;

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

HABbIKU:

B/1aJleTb OCHOBHBIMM MeTOZlaMM aHa/u3a U CUHTe3a MaTeMaTH4yeCcKUX Mogesel auHamuku JIA u cucteM
yrpasneHus JIA pasnuuHbIX TUIIOB;

VMeTh HaBBIKM HCIIONb30BaHUsl aHAJUTHUECKWX W UKMCIEeHHBIX MeTOJOB ISl aHanvM3a U 00paboTKu
pe3y/IbTaToB HaTYPHBIX (JIeTHBIX) UCIbITaHUM JIA, a Takke MpoeKTHpoBaHud JIA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucnnnmaa JUHAMMKA ABVDKEHWSA JIETATE/IBHBIX ATITTIAPATOB sBnsietrca
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel TIOATOTOBKH 110 HarpassieHuto 27.05.01
CneyuanbHble 0Op2aHU3AYUOHHO-MeXHUYECKUe CuCmembil.

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

CO,[LG‘R)K&IHI/IE JUCLMIUIMHBL SIBJISIETCST OCHOBOM a1 ocBoeHust gaucuuiuivH: WICC/IENOBAHUWE
OIIEPAIIM1 B PAKETHBIX CHCTEMAX, OIEHKA COCTOsSsHUSI U IIAPAMETPOB
JIETATEJIBHBIX ATIITAPATOB.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

o OIIK-1 — CriocobeH aHa/TM3MPOBATh U BBISB/ISTH €CTECTBEHHO-HAYUHYHO CYI[HOCTb TIpo6ieM
yTIPaB/IeHUs B TEXHUYECKUX CUCTEMAX Ha OCHOBe NMPUOOpeTeHHBIX 3HAaHUH

¢ OIIK-7 — CniocobeH apryMeHTUPOBAaHHO BLIOMPATh U 000CHOBBIBATh, @ TAK)KE pa3pabaThiBaTh
CXeMOTeXHUUeCKue, CHCTeEMOTeXHUUeCKUe U armapaTHO-TIPOrpaMMHbIe pellleHsl yIpaBieHus
CJIO)KHBIMU TEXHUUECKUMU 00BEKTaMHU U TEXHOJIOTHUYEeCKUMU MPOIeCCaMU 1 peai30BbIBaTh UX Ha
TpaKTuKe



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 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-2

OIIK-3

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.

18

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.

12

10

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 /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.

52

22

10

12

30

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 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.

69

29

14

15

40

20

20

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.

29

20

20

20

Bcero 3a 6 cemecTp

180

68

34

34

112

100

100

Bcero no gucHuIUInHe

180

68

34

34

112

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

31994




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
yrpaB/isieMbIix JIA. TACCUBHOTO yYacTKa 0a/uTMCTUYeCKUX PAKeT B

LIEHTPA/IbHOM TI0JIET TATOTEHUS B cpefie be3
ConpoTHBJIeHUsl. MeToquuecKre yKa3aHus 110
HaMMCaHUIo TIPOrpaMMBbI pacuerta B cpefie Matlab.
WccnenoBanue BIUSHUS a3pOIJMHaMUUeCKOTr0 KauecTBa
6 JIA Ha TpaeKTOpUIO HEeYyIpaB/isieMOro CITyCKa B 4
atmMocepe 3eM/U C Y4eTOM KPUBU3HBI ee TIOBePXHOCTHU.
Wcnonb3oBanue GhopMys 3/UTUTITHUECKOR Teopun st
pacyeTra napameTposB JBWwkeHUs bP Ha rmaccusHOM
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
N3yueHue ripelyCMOTPEHHBIX MMPOTPaMMON AUAaKTUUe CKUX
TIPUK/IaIHBIMU HayKaMH. o N
1 eIVHULI TI0 KOHCTIeKTaM JIeKLIUM U peKOMeHTyeMoi 12
OCHOBHbI€ TTPUHLIUTIBI
o JmTeparype.
MOCTPOeHUst Mojiesnieit
JIBDKEHUSI JieTaTe/IbHbIX
anraparos.
Paszpen 2. OcHOBHBIE
reoMeTpuueckue u N3yueHue ripelyCMOTPeHHBIX POTPaMMON AUAAKTUYUEe CKUX
2  |KuHeMmaTuueckue eIHUL] TI0 KOHCTIeKTaM JIeKIIUM ¥ peKOMeHTyeMoi 10
COOTHOLLIEHUS], UCTIO/Ib3YeMble |TUTepaType.
TIPY OTKCAaHUU ABWKeHus JIA.
Pa3pen 3. YpaBHeHus o
AHAMUKEL N3yueHue ripelyCMOTPEHHBIX MPOrPaMMON AUAaKTHUe CKUX
A eIVHULI TI0 KOHCTIeKTaM JIeKLIU ¥ peKOMeH1yeMoi
MPOCTPaHCTBEHHOIO
nuTepatype. PacueT TpaeKTOpUM HeyrpaB/sieMbIX PeaKTUBHbBIX
3  |mBwkeHus xxecTkoro JIA ¢ il 30
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.
HaTOJTHUTEJISL.
N3yueHue ripelyCMOTPEHHBIX MPOrPaMMON AUAaKTUUe CKUX
.. |eIWHUL] TI0O KOHCTIeKTaM JIeKLIUMA U peKOMeHTyeMoi
Pasgen 4. PacueT TpaekTopuii AMHMILL H p AY
nuteparype. PacueT akTUBHOrO yuacTKa 0a/ITMCTHUe CKUX
HeyTpaB/sieMbIX U "

4 pakeT MpH pa3/IMYHBIX IIpOrpaMMax yrpaB/ieHus (3aaHHbIN 40
aBTOHOMHO-YTIPaB/sieMbIX
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 20
caMoHaBogsmuxcs JIA. Tpex Touek. HamvcaHve mporpaMMel pacueta B cpefie Matlab.
OdopmiieHre OTUETOB MO TIPAKTUUECKUM 3a/IaHHUsIM.
Bcero 3a 6 cemectp 112
7 31994




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
JUCHIUIIMHOK o00si3aTe/IbHOM uYacTH 0/i0ka 1 mnporpaMMbl TMOATOTOBKM 0 HarpasjaeHuto 27.05.01
CneyuanbHble opeaHu3ayuUOHHO-mMexHUUecKue cucmembl. JluciurivHa peanusyercs Ha dakynbreTe A PakeTHo-
kocvuueckodt TexHuku BI'TY "BOEHMEX" wm. [O.®. YcrunoBa kKadempoit A5 AMHAMUKA U
YITPABJIEHUE TTOJIETOM JIETATEJIBHBIX ATTITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-2 CriocobeH ¢hopMyTMpoBaTh 3ajlaud yIIpaBAeHUS B CrelHaJbHBIX OpPraHU3allMOHHO-TEXHUYECKUX
cUCcTeMax U 000CHOBBIBAThL METO/IbI UX PEIIIEeHHS;
OIIK-3 CriocobeH CaMOCTOSITE/IBHO pelllaTh 3aZlaudl  yIpaBlieHWs B CIeLUaNbHbIX OpraHU3alHOHHO-
TEeXHUYEeCKUX CHCTeMax Ha base Mmocyie[HUX JOCTWKeHUH HayKu U TEXHUKH.

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.

OO6m1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 5 3.e., 180 u. TIporpamMMol JUCIUIJIHHEL

TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHs (34 W.), camocTosiTenbHast paborta
cryzeHTa (112 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

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBsgeT 180 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 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.

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

JI. H. JIbiceHKo. . BHellHss
banmicTvka: M.: U31-B0
MI'TY um. H. 3. baymana,
2018 (1)

T. FO. JIemeroHOK, A. A.
Cusoga, H. E. bapaHos. .
MaremaTruecKre Mojie/iu
JVHaMUKU JBYKEHUs]
JIeTaTe/IbHBIX alrnapaToB:
CII6.BI'TY "BOEHMEX" um.
. @. Yctunoga, 2020 (1)
JI. H. JIbiceHKoO. . BHewHss
banmctuka: M.: M3a-Bo
MI'TY um. H. 3. baymaHa,
2018 (1)

T. FO. JlemelioHOK, A. A.
Cusosa, H. E. bapaHos. .
MaremaTtrueckre Mojie/id
IVHAMUKU JBUKEeHUSI
JIeTaTe/IbHbIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. @. YctuHoBa, 2020 (1)
FO. I. Cuxapymupase. .
Bannuctuka v HaBeZieHUe
JieTaTe/IbHBIX arrapaToB: M.:
Jlaboparopus 3Hanmi, 2020 (1)

Wroro o pasgeny 1 12

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

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

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

12

N3yueHnue ripefyCMOTPeHHBIX IIPOrPaMMOM AUJaKTHUe CKUX JI. H. JIbiceHKo. . BHelHss 10
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

10

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)

30

Wroro no pa3geny 3

30

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)

40

Wrtoro o paspeny 4

40

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 JUHAMUKE JIBU)KEHUS
JIeTaTe/IbHBIX arrnapaToB:
CII6.BI'TY "BOEHMEX" um.
. @. YctuHoBa, 2021 (5)
®. K. Heynokoes. . Ctpesnb0a
3eHUTHBIMU pakeTaMu: M.:

Boenusgat, 1991 (2)

20
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O. A. Tonnerun, B. M. KaiuH,
B. I. HoBukos. .
MaremaTrueckre Mojie/id
CUCTeM HaBe/leHUs PaKeT:
CII6.BI'TY "BOEHMEX" um.
. ®@. Yctunosa, 2016 (1,4)
B. A. Cannukos, A. T
FOpeckysn. . OcHOBHBIE
TIPUHLUIILL pacuéTa
TPaeKTOPUU JieTaTe/IbHbIX
anrmaparos: CIT6.BT'TY
"BOEHMEX" um. [1. ®.
Ycrunoga, 2008 (3)
®@. K. Heynokoes. . Ctpesnb0a
3eHUTHBIMU pakeTamu: M.:
Boenuzgat, 1991 (2)

Wroro no pasgeny 5

20

14

31994




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

AyauTopHbIe <
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=" 4 = a T < &
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=] 1 X =
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Paspen 1. Ilesmm u 3agauu Kypca.
Cea3b Kypca ¢
(yHAaMeHTaNTBHBIMH 1 Bonpoce! ans
3 6 |mpuKnajHBIMU HayKaMH. 18 6 4 2 12 20 | 20 TeKylLlero
OcCHOBHBIE PUHIUIBI KOHTPOJISA
MOCTPOeHHUs Mojeiell JBIKeHHUA
JieTaTe/1bHbBIX anmnaparos.
Pa3pen 2. OcHoOBHBIE
reoMeTpuyecKue u Bornpocs! anst
3 6 |kKuHemaTH4yecKHe COOTHOLIeHMsH, 12 2 2 0 10 20 | 20 TeKy1LLero
HCI0/Ib3yeMble IIPU ONMCAaHNHU KOHTPOJIS
ABwKeHus JIA.
Paspen 3. YpaBHenus
KoutponbHas
AVHAMUKY IPOCTPAHCTBEHHOI'0 pabora
3 | ¢ |ABMKeHMsKecTKoro JIA C 52 | 22| 10 | 12 | 30 | 20 | 20 | Oruermo
nepeMeHHOI Maccoii 6e3 yuera
o MpaKTHU4eCKOMY
Ko/1e0aHHH KHAKOr0
3a[,aHUI0
Harno/IHUTe/Is.
Bormpocs! ayis
Pa3fen 4. Pacuer TpaeKTopuii ;g?r][f;f;
3 6 |HeympaB/isieMBIX M aBTOHOMHO- | 69 | 29 | 14 15 40 20 | 20 PO,
Ortuet 1o
ynpasJisieMbix JIA.
MPaKTUYeCKOMY
3a[jaHUI0
Pa3fen 5. Pacuer TpaeKTopuil Ortuet 1o
3 6 |TeseynpaB/isieMbIX U 29 9 4 5 20 20 | 20 |npakTUueckoMy
camoHaBojsuxcs JIA. 3aZlaHUIO0
Bcero 3a 6 cemecTp 180 | 68 | 34 34 112 | 100 | 100
Bcero no aucIuIInHe 180 | 68 | 34 34 112 | 100 | 100
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OneHouHble MaTepuaJbl o guciunaude JUHAMUMKA JBVDKEHUSA JTIETATE/IBHBIX

ATIITAPATOB

OIIK-2 - CnocoGeH ¢opmynupoeams 3a0a4u ynpae/seHus 8 cneyua/abHbIX 0p2aHU3ayuUOHHO-MeXHUYeCKUX
cucmemax u 060CHO8bIBAMb MeMOObl UX peuleHust

Ne 1

Ne 2

Ne 5

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

Kakuie orpannueHus v loueMy HaKJIabIBAKOTCS Ha YTOJT aTaKy MPH MPoXoaeHuu JIA yuacTka
TPAaeKTOPHH B 00JIACTH TPAHC3BYKOBBIX CKOPOCTeH

HpquTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOLL]I/Ie BbI60p
OTBETOB

ITpu Kakux JOMYLIeHUsIX CIIpaBe//IMBO yNPOILIeHHOE BhIpaykeHre Ji/Is OTipeZie/ieH s yIyia KpeHa:
a. yroJ BO3BBIIIEHHUS paBeH HYJIIO

b. yron Bo3BbIlIeHUs paBeH 90

C. YTOJ aTaku, CKOJIb)KeHHs], KpeHa - MaJjible YIJIbl

d. yron TaHra’ka paBeH yIyy BO3BBIILIEHUSI

€. YroJl aTakKu paBeH HYJII0

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakoti MeTo/| HaBeZIeHUsI He OTHOCUTCSI K METO/|aM Te/leyTpaB/IeHUs
. METO/I, TIapa’siyieIbHOTO COMKEHUS

. METO/I TIOJTHOTO CTIPSAMJIEHHST

. METO/l, kHAKPBITUS» 1[eJTH

. METO/, TIPOTIOPLIMOHAIBHOTO COMKEeHUS

. METO/] TIOJIOBUHHOTO CIIPSIMJIEHUSI

U WNRE

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

AXTHBHBINA y4aCTOK TPaeKTOPUU Oa/TUCTUUECKOM pakeThl O0/BIION JaNbHOCTH MOXKeT OBITh pa3buT Ha
KaKue yyaCTKU Y4acTKU

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
CooTHecuTe HarpaB/ieHle ¥ COOTBETCTBYIOLIYIO KOOPAWHATHYIO 0Ch

1. Ocb OX cBsI3aHHOM CHCTeMbl KOOpAWHAT
2. Ocp OXa CKOpOCTHOM CUCTEMbI KOOpAUHAT
3. Ocb OXc cTapTOBOM CUCTEMBI KOODUHAT

a. HampaBJIeHa I0 OCH JIeTaTe/IbHOTO0 arrapara
b. HampaBieHa TI0 HarpaB/IeHUIO CTPETBObI

C. HampaBJIeHa TI0 BEKTOPY CKOPOCTU
IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
C MOMOIIbI0 KAaKUX YIVIOB MOXXHO TIePeTH OT OJHOU CUCTeMbl KOOPJIUHAT K PYroi?

1. OT cTapTOBOM K CBsI3aHHOM
2. OT CTapTOBO# K CKOPOCTHOM

3. OT CKOPOCTHOM K CBSI3aHHOH

d. YIroJI pPbICKaHMs, TaHI'aXKad, KPEHa
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b. yros Kypca, BO3BbIIlI€HHsI, CKODOCTHOH yros KpeHa

C. YIOJI aTaKy, CKOJIb)KeHUsI
Ne 7 TlpouMTaiiTe TEKCT U yCTaHOBUTE TOC/e[0BaTeIbHOCTD

YcraHoBUTe TIOC/Ie/J0BaTE/ILHOCTD YUaCTKOB, U3 KOTOPBIX COCTOUT TIPOTrPaMMHasi TPaeKTOpUs
O/THOCTYTIEHUATOU Oa/NTUCTHUECKOM PaKeThl Ha aKTUBHOM yUacTKe

1. yuacrok "pa3Bopora"
2. BePTUKaJIbHBIN y4acTOK
3. yyacTok "HaBezieHUs"

4. yyacTok "3aBana"
Ne 8 IlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE[0BaTeIBHOCTD
YKa)kuTe 1noce[oBaTe/TbHOCTh lepexo/ia M3 CTapTOBOM CUCTeMbl KOOPAWHAT B CKOPOCTHYIO

1. HOBOPOT BOKPYT OCU 0z* Ha yroJjl BO3BBILLIEHUS
2. TIOBOPOT BOKPYT OCH OyC Ha yroJ Kypca

3. TMMOBOPOT BOKPYT OCH OXd Ha CKOpOCTHOﬁ yroJj KpeHa

Ne 9 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

ere3 KaKue yIJIbl CBA3aHbI MEXY coboii cBg3aHHas U CTapTOBasA CUCTEMBbI KOOp,Z[I/IHaT?
d. YyIUIbl HyTdllUX, pOTalliX U TpeLeccrun

b. YIJIbl aTaKU U CKOJIbXKeHHU A

C. YIUIbI KypCa, BO3BBIIIIEHWA U KPDEHa

d. YIUIbI TAdHI'a>Kd, PBICKAHUS Y1 KPE€Ha

€. VIJIbI aTaKH, CKOJIbKeHHsI, CKODOCTHOM yToJ KpeHa

Ne 10 ITpounTaiiTe TeKCT, BeIOepUTe MPAaBUIBHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

YKaKuTe BepHYIO CBSI3b MeK/ly MaTpULiaMU HallpaB/IsIIOIUX KOCHHYCOB
a. A=B(C"T)

b.  B=A(CAT)

C. C=AB

d A=CB

e. B=(AAT)C
Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MMPABU/IbHBINA OTBET U 3alIMIINTE apryMeHThI, 000CHOBBLIBAOIIHE BEIOOD
oTBeTa

YKa)kuTe, UTO OTPee/IsiIOT KHUHEMaTUUe CKUEe COOTHOIIIEHHST

a. KOOD/WMHATHI [IeHTPa Macc JIeTaTe/IbHOTO arapara v yIJibl TaHTaXka, PhICKaHUS ¥ KpeHa
b. yrnoByio u uHelHy0 ckopocTt JIA

C. YIVIbl aTaKU U CKOJTLKEHUS

d. KOOpAMHATHI IIEHTPA MaCC JIeTaTe/IbHOTO arapara U YI/ibl aTaku U CKOJTbXKEHHS

€. 3aBUCHMOCTb MeX/y YIJIOBBIMH U JIMHEHHBIMU CKOpOCTAMU JIA

Ne 12 TIpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000 CHOBBIBAOLI[He BHIOOD
OTBETOB
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Kakue KoopAMHAaTHbIE OCH JieXKaT B TOPU30HTATBLHOU MJIOCKOCTHU?
a. ocb OX cBsi3aHHOM CHCTeMbl KOOPAUHAT

b. Ock OZ* 1MosyCKOPOCTHOU CUCTEMBI KOOPJMHAT

c. Ocp OZe nonycBsA3aHHON CUCTEMbI KOOPAUHAT

d. Ocbk OZa CKOpOCTHOM CUCTeMbI KOOPAUHAT

e. Oce OXc cTapTOBOM CUCTEMBI KOOPJUHAT

OIIK-3 - CnocobeH camocmosime/nbHO pewiamsb 3a0ayu ynpas/aeHus 8 cneyua/abHbiX 0P2aHU3ayuoHHO-
mexHUYeCcKux cucmemax Ha 6aze nocsedHux 00CcmuiceHUll HaQyKu u mexHuKu

Nel

Ne 3

Ne 4

Ne 5

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET UM 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[HEe BLIOOD
oTBeTa

KuHemaruueckyre COOTHOLLIEHUS BbIB€ZI€HBI TIpU CJIEAYIOIKUX AOITYIIEeHUAX
a. He YUMTLIBAKOTCA KOPUOJJIMCOBBI CUJIBL U BO3MYILaroiiee AEﬁCTBHe aTMOCCl)ep]:I 3emnu

b. CraproBasi cicTeMa KOOpJMHAT PUHUMAaeTCs] HHePLUaIbHOM, HO TIPU 3TOM YUHUTHIBAeTCS
BpariaTesbHOe IBIKeHUe 3eMIn

c. He yuuteiBaeTcsi opoUTaIbHOE ABWKEHHE 3eM/M U e€ BpalljaTe/ibHOe [IBIKeHNe

d. Cuuraetcs, uto gBrkeHue JIA MPOUCXOAUT MO AEUCTBUEM OHOU 1[eHTPaIbHOU CUJIBI 3eMHOTO
TATOTEHUS

e. He yuuTbiBaeTcs opbuTansHoOe IBIDKEHWEe 3eMTH U CUMTAeTCs, UTO JBI>KeHUe JIA MTPOMCXOUT Mo
JeficTBMeM OAHOM L|eHTPaJbHOU CUJIbI 3eMHOI'0 TSATOTEHUS

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BePHYThI 000CHOBAHHBINM OTBET

Yemy paBHa TaHreHL[Ha/IbHAsI Tleperpy3ka Npy 3aMe/i/IeHHOM T1ojieTe?

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

IMepeuncnute opOUTHI KOHUUECKOTO CEUEHUsT OBIBAIOT B 3aBUCHMOCTHU OT BEJIMUMHBI SKCIIEHTPUCUTETA
ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

B 3aBUCHUMOCTH OT BeJTMUMHBI IKCIIEHTPUCUTETA, OPOUTHI KOHUUECKOTO CEeUeHHsI ObIBAOT
1.e<1

2.e>1

3.e=0

4, e=1

a. OKPY)>KHOCTb
b. runiepbona
c. mapabona

d. smmuric
ITpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

YcraHoBHUTE roc/ie0BaTe/IbHOCTb YUaCTKOB, M3 KOTOPBIX COCTOUT IMPOrpaMMHasl TPA€KTOPUA
OAHOCTYHEanTOﬁ OaIMCTHUe CKOU PaKeThbl Ha dKTUBHOM YyUaCTKe

1. mepBbIi1 yYaCcTOK
2. BTOpOM yuacToK
3. TpeTuii yuacTok

4. yeTBepTHIM yUaCTOK
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a. yyacTok "passopora"
b. BepTHKabHBIN y4acTOK
C. y4acToK "HaBefeHus"

d. yuactok "3aBana"
Ne 6 TIlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
Jlnst mepexozia U3 CKOPOCTHOM CHCTeMbI KOODJMHAT B TIO/ICBSI3aHHYIO HEOOX0[MMO:

1. MoBepHYTh NPOTHB YaCOBOI CTPe/IKA BOKPYT OCH OX Ha yroJs KpeHa
2. IOBEpPHYTb BOKPYT OCH Oya Ha yToJl CKOIbKeHUS

3. IOBEPHYTH BOKPYT OCH OZ Ha YIOJI aTak!
Ne 7 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh

st Toro, yToOBI HAWTH CKOPOCTh V B CJIe/IyIOlIel Touke 1o Metoly PyHre-KyTTa ueTBepToro nopsijka,
HEOOXOZIUMO:

1. TIpouHTerpyUpoBaTh ypaBHEHMe Tapabosibl OT ta 0 ta+h3.
7. Haittu npousBognyto dV/dt B (Vc,ta+h/2)

2. Haittu npousBoanyto dV/dt B (Vd,ta+h)

3. Haiitu npoussoguyto dV/dt B (Vb,ta+h/2)

4. HaiitTi ypaBHeHHe 1apaboJibl B MI0CKOCTH TIPOXU3BOJHOM
5. K npupairienuro 1o6aButh Va

6. Hatitu npousBozanyto dV/dt B (Va,ta)

Ne 8 TIIpounTaiiTe TEKCT, BbIOEpHTE MTPaBHI/IBHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

YKakuTe, UTO ONpesesIsitoT reoMeTpUUeCcKre COOTHOLIEHUS

a. CBfI3b MEX[Y yIVIaMH, OPUEHTHDPYIOIIUMU JIA, U UX YIVIOBBIMU CKOPOCTSIMU
b. B3aMMHOe T0/I0)KeHHe CKOPOCTHOMW U CBSI3aHHOW CHCTEM KOOpJUHAT

C. ToJiokeHHe ocu JIA 0THOCHTebHO CTapTOBOM CHCTeMbl KOODJUHAT

d. CBSI3b MeXXZy YITIOBBIMHU M JIMHEWHBIMU KOOpAWHaTaMu JIA

€. CBSI3b MEXKJY YIVIaMU, OPDUEHTHPYIOLMMY JIA B pa3iMuHbIX CUCTeMaX KOOPJUHAT

Ne 9 TlIpouuTaiiTe TeKCT, BbIOEpUTE MPABUIBLHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Kak naripaseH Bekrop Jlariaca?

1. meprieHAVKY/SPHO TIJIOCKOCTH OPOUTBI

2. B anoLieHTp opOuTHI

3. B TIepULIEHTP OPOUTHI

4. 110 HarpaB/IeHUIO K IIPUTATUBAIOILEMY LIEHTPY

5. o papguyc-Bekropy JIA

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MPaBHI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbl, 000 CHOBBIBAOLIHe BHIOOD
OTBETOB

Ipoexkiuu 1o//beMHOM CHJIbI Ha OCH TIOYCKOPOCTHOM CUCTeMbI KOOP/IMHAT TIPY yueTe BeTpa PaBHbI:

1. Ha oce Ox > paBHa Ysinv
2. Ha ock Ox* paBHa Ycosv
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3. Ha ock Oy* paBHa Ysinv
4. Ha ock Oy paBHa Y

5. Ha ocbk Oy* paBHa Y cosv
6. Ha ock Ox>k paBHa —Ysinv

Ne 11 TTpouuTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOILME BEIOOD
OTBETOB

Kakoti meTo/; HaBeZieHUsI He OTHOCUTCS K METO/laM CaMOHaBeJeHUsT
. MeTO/ TapaiyieNIbHOTO COMMKeHUsT

. MeTO/| TpeX ToueK

. MeTO/| TIOTOHH!

. METO/I, IPOTIOPI[UOHATBHOTO COMKEHHUS

. MeTO/] TIOJIOBUHHOTO CIIPSIMJIEHUSI

U WWN =

Ne 12 TTpouuTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI U 3aNUIINTE apPryMeHThI, 000CHOBBIBAIOILME BEIOOD
OTBETOB

Crioco0rl yTIipolLeHu st TI0JTHOM CHCTeMbl YPaBHEHUH, OMMCHIBAIOLLeN [BIKeHUe JieTaTebHOTO anrapara
TIPU 3aKpeIUIeHHbIX PYJIsAX

1. ucksiroueHye ypaBHEHUH, COZleprKalliiX OCeBble MOMEHTbI HHepLK

2. IoCTymnaTe/bHOE IBIKeHHe [JeHTpa MacC Y BpaljaresbHOe JBIKEeHHe OKOJIO LIeHTpa Macc
3. mpofo/bHOe U 6H0KOBOE

4. nTMHeapu3aLyisl CUCTeMbl ypaBHEHUN

5. IBIKeHHe PbICKaHHWS U KpeHa
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