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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)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
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

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBenytroumii Kadeapoii ITerposa U.JI., K.T.H., foLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUHAMUKA I10JIETA JIETATEJ/IBHBIX AIIITIAPATOB

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-5 — CrocobeH pa3pabathiBaTh (DU3MUECKHe W MaTeMaTHYeckre MOJeJIM UCC/IeAyeMbIX TpOLIeCCOB,
SIBJIEHUI ¥ 00BeKTOB, OTHOCSIMXCS K TIpoheCCHOHATBHOM cepe fesiTe/TbHOCTH, AJIs1 PellIeHHsT MHXeHepHBIX
3aza4

ITK-2 — Cniocob6eH K pa3paboTke METOVK UCC/Ie/JOBAaHUSA DA/UTUCTUYECKUX U IMHAMWUYECKUX XapaKTePUCTHK
TIpY MO/IeJTMPOBaHNY TPaeKTOPUM MOIeTOB

@DopMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTYDKEeHHe C/lefyIOLINX pe3y/isTaToB 00pa3oBaHust:
OIIK-5

3HAHUA:

3HaTh OCHOBHBIE MTOHSATUSA JUHAMMKU I10JIeTa JleTaTe/IbHBIX anmnapaTos;

3HaTh METO/IbI HaBe/leHNs JIeTaTe/IbHbIX alliapaTtoB Pa3/IMYHbIX TUIIOB;

3HaTh TUIOBbIE TPAEKTOPHUH JIeTaTe/IbHBIX alllapaToB Pa3/IMYHbIX THUIIOB;

3HaTb COCTaB U OCOOEHHOCTW TOCTPOEHUs U TIPUMEHEHHWs] MaTeMaTH4eCKWX Mozesel JieTare/bHbIX
anraparoB pa3/IMYHbIX TUIIOB;

3HaTh NPUHLUIE] (DYHKLIMOHUPOBAHUS M MaTeMaTHueCcKle MOZe/! TO/BIKHBIX 00beKTOB U KOMILIEKCOB
B3aNMO/IeHCTBYIOLIMX MO/IBIKHBIX 0ObEKTOB;

YMEHus:

BbIOpaTh M KOHKDPETHU3HPOBAaTh COOTBETCTBYIOIYIO 3a/aue HWCC/AeJOBaHHWsS MOJe/b YIpPaB/seMOro
nBwkenus JIA;

WCTI0/b30BaTh MeTOiYeCKue NpreMsl yTpoLeHs Mofesieil BrkeHus JIA;

HABbIKU:

B/1aJleThb METOMKOM NpoeKTHpoBaHusi JIA Ha OCHOBe aHa/IM3a MareMaTUyeCKUX Mo/iesiell B KeHUs.
IIK-2

3HAHUA:

TIPUHLIMIIOB [TOCTPOEHHsI MareMaTiiyeCcKUX Mogeseid;

0CcoOeHHOCTel pa3NUUHBIX 3a/ad yIIpaBIeHUs;;

YMeHUs:

paspabarbiBaTh W HCIIO/IB30BaTh MaTeMaTM4yeCcKHWe MOJeny [BIDKEHHS JleTaTe/lbHbIX arraparoB B
pa3/IMUHbIX CUCTEMax KOOp/MHAT C YYeTOM pa3/IMuHbIX BO3MYILAOLMX (haKTOPOB;

HCII0/Ib30BaTh MaTeMaTU4YeCKue MOJeN YIpaB/seMbIX JleTaTe/lbHbIX arraparoB IPU pelleHrd 3ajad
NPOeKTUpOBaHus JIA U CUHTe3a UX CUCTEM YIIPaBJ/IeHUS;

pa3pabartbiBaTh aJrOPUTMBI M METOAbI UMCJIEHHOTO PellleHHs MH)KeHepHbIX 3aiad B 00/1acTy MHAMUKHY,
0a/TUCTUKY U yTIpaBieHus roietom JIA;;

HABbIKU:

B/laJileTb OCHOBHBIMHU MeTOZlaMH aHa/li3a U CUHTe3a MaTeMaTh4yecKUx Mogesieil auHamuku JIA u cucrem
yripasieHus JIA pa3snuuHbIX TUIOB;

VIMeTb HaBLIKA MCIIOMb30BaHUSI aHA/MTUYECKUX M UMC/IEeHHBIX METOJOB /s aHaau3a U obpaboTku
pe3y/IbTaToOB HaTYPHBIX (JIeTHBIX) MCTbITaHUM JIA, a TakKe TpoeKTUpoBaHus JIA;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa JUHAMUWKA ITOJIETA JIETATEJ/IBHBIX AITITAPATOB sBrisieTcst AUCLUIIMHOU
o0s13aTeIbHOM yacTu 6;10Ka 1 MporpaMMbI IOATOTOBKY 110 HanpasieHuto 24.05.06 Cucmembl ynpaeneHus
JlemamesibHbIMU annapamamul.

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

Cojiep)kaHue AUCLMIUIUHBI SIB/ISIETCS OCHOBOM /i1 ocBoeHus aucimiuivH: BAJIJIMCTUYECKOE
IMPOEKTUPOBAHUE JIETATE/JIBHBIX  AIIIIAPATOB, BEPOSITHOCTHBIN1 AHAJIU3
YIIPAB/IAEMOI'O ABVDKEHUSI BIVIA, TMHAMUKA KOCMMYECKUX JIETATEJ/IBHBIX
AITITAPATOB, HAYUHO-UCCJIEJOBATEJ/IbCKAS PABOTA.

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

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MareMaTU4yeCcKOro aHanar3a U MoZle/IMpOBaHKsl, TEOPeTUUECKOTO U SKCIIePUMeHTaIbHOTO UCC/le/|0BaHUS
[U1s1 pellieHNsI MH)KeHePHbBIX 3a/iau IpodeCcCOHaIBHOM JesaTe/lbHOCTH

e OIIK-2 — CniocobeH MOHMMaTh TPUHLIUITBI PA00THI COBPeMEHHBIX MH()OPMaIMOHHBIX TeXHOIOTHI U
WCTO/b30BaTh X JJIs pelleHus 3aa4 NpodeCcCHOHaNbHON fesTeTbHOCTH

¢ OIIK-9 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTOHbIE /IS
NIPaKTUUeCKOro NIpUMeHeHHs!

o TIK-93 — CniocobeH reHepupOBaTh HOBbIE HEH [IJIs1 pellleHus 3aau 1U(PPOBOi IKOHOMUKH,
abcTparvpoBaThCsi OT CTaHJAPTHBIX MOJeNel, TiepeCcTpanBaTh CI0KUBIIHECS CIIOCO0B! pelieHus 3a/1ay,
BBIZIBUTaTh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C LIe/IbI0 BEIPAOOTKH HOBBIX ONTHMAJTbHBIX
aJrOpuTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

CEMECTP

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IlpakTHyeckue
3dHATHUA

®dopmupyemast
KoMmmereHus, %

CamocrosTebHasA
pabora cTyaeHToB

OIIK-5
TIK-2

Pazpen 1. Iesn u 3aaun Kypca. CBsi3b Kypca ¢ yH/jaMeHTaTIbHBIMU H
NMPHK/IaHbIMH HayKaMH. OCHOBHbIE IPHHLUNBI MOCTPOEHHUsT MOJe/Iei

6 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,
6 HCI0/Ib3yeMble NIPH onucaHuu JBiKkeHus JIA. 2.1. Kunemaruueckue
COOTHOLIEeHMs, OIpe/iesIArolINe I10/I0KeHne JIA TIpY CTapTe C HelloABI)KHOI'0
HOCHTe/Isl.

10 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
6 npoctpaHcTBe. IToHATHe 0 MaHeBPeHHOCTH. 3.3. YpaBHeHHUs BpalljaTe/lbHOTro
niBkeHnst JIA B mpoctpaHcTse. 3.4. CucreMa ypaBHeHHH POCTPAHCTBEHHOTO
JiBIOKeHUs1 JIA TIPH 3aKperieHHbIX PYJisiX, aHa/Iu3 3TOW cucTeMbl. MeTogbl
ynpoujenus. [TIporpamMHele ABKeHus. 3.5. YueT BAUSAHYS IOCTOSHHOIO BeTpa B
ypaBHeHUsIX JBvkeHus JIA. YpaBHeHUs NPOZ0/IbHOTO ABMKeHus JIA ¢ yueTom
B/IUSIHUSA BETpa.

37

22

10

12

15

25 20

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

59

29

14

15

30

30 20

Paspaen 5. Pacuet TpaekTopuii Te/leynpap/isieMbIX U camMoHaBoasmuxcs JIA. 5.1.
KuHemaTnyeckuii MeTog, aHau3a TpaekTopuid. Knaccudukaiyst MeTofoB
HaBeZleHus1. TpeGoBaHMs K MeTOJaM HaBe/leHUst. YpaBHeHusl Ji7ist pacyeTta

6 TPaeKTOPUU METO/I0B HaBe/leHHs IByXTOUeYHOro Tura. opMy/ibl IpoMaxa pakeTbl
IS MeTOZI0B HaBeZleHUs IByXTOUEeYHOr0 TUMa. 5.2.YpaBHeHus A5 pacyeTa
TPaeKTOPUM MeTO/I0B HaBe/leH!s TPeXToueuHoro Thra. CpaBHUTe/bHBIN aHa/n3.
‘YpaBHeHHMs1 /7Sl pacyeTa TPaeKTOPHU MeTO/I0B HaBe/leHHsl TPeXTOUeYHOTo THIIa.
TloHsITHE [UHAMUUECKOH OIIMOKN HaBeJeHHsl.

29

20

25 20

Bcero 3a 6 cemecTp

144

68

34

34

76

100 100

Bcero no gAMCHUIUINHE

144

68

34

34

76

100 100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne
n/n

Homep 1 HauMeHoBaHMe pa3jesa
JUCIMITAHBI

Tema MPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
JacoB

Pazpen 1. Llenu u 3afauu Kypca.
Casi3b Kypca C
(dhyHgamMeHTaTbHBIMY U
MPUK/IaJHBIMU HayKaMH.
OCHOBHBI€ TTPUHLIUITBI TTOCTPOEHMSI  KOCUHYCOB.
Mo/iesiell IBKeHUsI JieTaTe/IbHbIX
armnaparos.

CBsi3b MeXXy cucTeMaMu KoopzauHar. Harpasnsromue
KOCHHYCBI. BeIBO, pOPMY/T /17151 HATIPaBJISTIOIIIX

Paspen 3. YpaBHeHus JuHaMUKU

TIPOCTPAHCTBEHHOI'O ABM>XEeHHUA

>kecTKoro JIA ¢ mepeMeHHOMR
Maccoii 6e3 yueta KojeOaHHiA
YKUIKOTO HarOTHUTEJISI.

BriBoz ypaBHEHMI ABWKeHUS KeCTKoro JIA B
IIPOCTPAHCTBe C UCII0/Ib30BAHUEM KOOPJVHATHBIX CUCTEM.

MeTozvKa MHeapu3aluy ypaBHEHHUH.

Pacuet TpaekTopuu HeyripaB/isieMbIX peaKTUBHBIX JIA
MaJiol Ia/TbHOCTH C yUeTOoM M 0e3 yueTa fielicTBUS BeTpa.
AjroputM pacueta. MeToguueckue yKa3aHus 110
HalyCaHWIO TIPOrpaMMbl pacueTa B cpefie Matlab.

Pa3pen 4. Pacuet Tpaektopuit
HeynpaB/isieMbIX U aBTOHOMHO-

PacueT akKTHBHOTO yJacTKa 0a/uTMCTUYeCKUX paKeT MpU
3aZlaHHOM 3aKOHe yIJia TaHra)ka. PacueT TpaeKTopuu

6

31962




yripaB/sieMbIxX JIA.

MACCHBHOTO y4yacTKa 0a/MCcTHUeCKUX PakeT B
L|eHTPa/IbHOM TIOJIeT TATOTEHUs B cpezie Oe3
COTIPOTHUBJ/IEHUsL. MeToguuecKre yKa3aHHs 1o
HamnMCaHWIo IPorpaMMebl pacuera B cpefie Matlab.

HCCJ’IEAOB&HI/IE B/IMSAHWSA a3POAWHAMKWYECKOIr'o KaueCTBa

6 JIA Ha TpaeKTOpUIO HEYNpaBJisieMOro CITyCKa B 4
aTMocdepe 3eMJTH C YUeTOM KPUBU3HLI ee TIOBePXHOCTH.
Vcnonb3oBanue hopMysT /ITUTITHYE CKOU TEOPHUHU AJIsT
pacueTa rapaMeTpoB JBwKeHUs1 BP Ha maccuBHOM
7 yuacTke. PeliatoTcs 3aiaun onpe/iesieHus lapaMeTpoB 2
nBwxeHUs1 BP 1 UCKyCCTBEHHOTO CITyTHUKA 3eMJIU C
WCTI0/Ib30BaHKeM (DOPMYIT ITUITTHUE CKOU TEOPUH.
8 OripefienieHue reorpaduueCKUxX KOOpJUHAT TOUKA ’
nageHus bP.
. [Tpumeps! pacueTa KUHEMaTHUUeCKUX TPAaeKTOPHiA /st
Pasgen 5. Pacuet TpaekTopwuii PUMEDDI P p UM /4
pa3MUHbIX MeTO/IOB HaBeJeH!sI B YaCTHOM C/Iyuae
9  |TeneyrpaBisieMbIX U 5
ZIBIYKEHHS 1]eJTi: CKOPOCTb 1{e/Iv TIOCTOSIHHA, YTOJ
caMoHaBogamumxcs JIA.
BO3BbILIeHUs paBeH 180rpaz.
Bcero 3a 6 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep n HanmeHOBaHue Oo0nemMm,
CopepikaHue yue0HOro 3aJaHus
n/n pa3je/a JUCHUITHHBI 4acoB
Pazpen 1. Llenmm u 3apaun
Kypca. CBsi3b Kypca C
(hyHaMeHTaTbHBIMU U .
N3yuenne rpeyCMOTPEHHBIX TIPOTPaMMOM AUJAKTHUE CKUX
TIPUK/IaIHEIMU HayKaMH. N N
1 e/TVHUI] 110 KOHCITeKTaM JIEKI[UH U PeKOMEeH/IyeMOi 6
OCHOBHbIe TIPHUHLUIIBI
o JIUTeparype.
MOCTPOeHUst Mojiesneit
[TBVDKEHUSI JIeTaTeTbHbBIX
arraparos.
Paspen 2. OcHoBHBIE
reoMeTpuyuecKue 1 N3yuenne rpeyCMOTPEHHBIX TIPOTPAMMOM AN/IAKTHUE CKAX
2  |KMHeMaTHuecKue e/TUHUI] 110 KOHCITEKTaM JIEKI[UI U PeKOMEeH/TyeMOoit 5
COOTHOILIEHUS, UCTIO/Ib3YeMble |[TUTepaType.
MpY ONMCaHuu ABrKeHus JIA.
Pa3pen 3. YpaBHeHus N3yueHue nipelyCMOTPEHHBIX MPOrPaMMOM AUJaKTUYECKUX
JMHAMUKU TIPOCTPAaHCTBEHHOTO |eIMHUL] TI0 KOHCTIeKTaM JIeKLIUM U peKOMeHTyeMoi
3 |[ABWKEHMS XeCTKOro JIA ¢ suteparype. PacueT TpaeKTOpUH HeyIpaB/isieMbIX 15
nepeMeHHOH Maccoli 6e3 yueTta |peakTUBHBIX JIA Masoi fanbHOCTH. HarvcaHue rmporpamMmmbl
KoJ1e0aHUH JKUIKOT0 pacueta B cpefie Matlab.OdopmreHne 0TueToB 110
HaTIO/THUTETSL. TPAKTUYeCKUM 3a/IaHUSIM.
N3yueHue rpeyCMOTPeHHBIX IPOrPaMMOi ANJaKTHUUe CKUX
.. |eOUHMUII TI0O KOHCTIEKTaM JIeKIWiA U peKoMeH[yeMo
Pazpen 4. Pacuet TpaekTopui FHHATL » P Ay
yuteparype. PacueT nporpaMMHOM TpaeKTOPUX aKTUBHOTO
4  |HeynpaB/sieMbIX U aBTOHOMHO- o 30
yuacTka 6a//TMCTUUECKOM PAKeThI MPU 33IaHHOM 3aKOHe yriia
yripaB/sieMbIx JIA.
BO3BbIIIeHUs. HamrcaHue nporpaMmbl pacueTa B cpefie
Matlab.OdopmiieHre 0TYETOB 10 MPaKTUUeCKUM 3aJaHUsIM.
N3yueHue nipelyCMOTPEHHBIX IPOrPaMMOM AUJaKTUYECKUX
Pa3pen 5. PacueT TpaekTopuii |eIWHUL] IO KOHCIIEKTaM JIeKLIUi U peKOMeHTyeMoi
5  |TeseymnpaBrisieMbIX U nurepatype. HaBegenue Teneymnpasnsiemoro JIA no metony 20
camoHaBogsmuxcs JIA. Tpex Touek. HammcaHve nporpaMMel pacyeta B cpejie
Matlab. OdopmsieHrie 0OTYETOB TI0 TTPAKTUUECKUM 3a[aHHSIM.
Bcero 3a 6 cemectp 76
7 31962




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IN CEMECTPA
123 4 (5 6 7 8 9 |10 11 12/13| 14 15 16 (17
6 TexK| [OP|Otu. no I13 | Koutp.P. | TexkK|IP| Otu. o I13 TexK| Otu. o I13 | JP

YcnoBHbBIe 0003HAUCHUS:
P — nuarHocTUueckasi paboTa;

KouTp.P. — KOHTpO/bHast paboTa.

TekK — BOIPOCHI [/151 TEKYILIET0 KOHTPOJIS;
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. JTeicenko. . BHemmnsasa 6anmuctuka. M.: 3a-eo MI'TY um. H. 3. Baymana, 2018, 100 3k3.
. JI. H. JTbiceHKo. . BHemHssa 6auctika. M.: V3a-so MI'TY um. H. D. Baymana, 2018, s51. pec.
4. J1. H. JTsicenKo. . HaBegenue banmuctiueckux pakeT. M.: W3g-eo MI'TY um. H. 3. baymana, 2020, 50
9K3.
5. O. A. Tonmnerun, B. M. Kamn, B. I. HoBukoB. . MaremMaTnyeckue MOZeIN CUCTEM HaBeZeHUS PAKeT.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2016, 50 3K3.
6. T. FO. JlemerioHOK, A. A. Cu3oBa. . TpaeKTOpHbIe 3a/lauv B JUHAMUKE IBW)KEHUS JIeTaTe/IbHbIX
anmaparos. CIT6.BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa, 2021, 46 3K3.
7. T. FO. JlememoHok, A. A. Cu3oBa. . TpaeKTopHbIe 33/lauM B IMHAMUKE JIBU)KEeHUS JleTaTeTbHbIX
anmaparos. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 351. pec.
8. T. 1O. JlememioHOK, A. A. Cu3oBa, H. E. bapaHos. . Maremarrnueckye Moze/y JUHAMUKK JIBHUKEHUS
JietatenbHbIX anmaparoB. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2020, 45 3K3.
9. T. FO. JlemewioHoK, A. A. Cusosa, H. E. bapaHos. . MaTemaTuueckrie MO JUHAMUKHA JBUKEHHUS
JieTarebHBIX armaparoB. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2020, 3/1. pec.
10. @. K. Heynokoes. . CTpesibba 3eHUTHBIMU pakeTamu. M.: Boenuszar, 1991, s51. pec.
11. FO. T. Cuxapynuz3e. . BanancTika U HaBe/ieHYe JieTaTebHbIX anmaparoB. M.: BUHOM. Jlaboparopust
3”HaHui, 2013, s51. pec.

w N

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

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

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

1. https://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/IBII0N BEIOOP aKTya bHOMW JIMTepPaTyphI /IS Ballei
OUOMMOTEKH B 37IEKTPOHHOM BH/IE;

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

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

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

5. https://urait.ru/ — I'maBHast — O6pa3oBarenbHast riatgopma FOpaiT. [I/ist By30B U CCY30B..

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

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

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

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

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

5.5. TIporpamMMHOe obecrieueHue:

1. Matlab 2015a SP1.



5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

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

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
JUHAMUKA ITIOJ/IETA JIETATEJ/IbHBIX ATITIAPATOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa JUHAMMKA IIOJIETA JIETATEJIBHBIX AIIIIAPATOB sBrsieTcst AUCLUITMHON
o0sA3arelbHON yacTu O10Ka 1 mporpaMMbl MOATOTOBKM IO HampasieHuto 24.05.06 Cucmembl ynpaeneHus
fnemamenbHbIMU annapamamu. JUCLUIUIMHA peann3yeTcsi Ha ¢akynbTere A PakeTHO-KOCMUUeCKOW TeXHUKH
BI'TY "BOEHMEX" wm. [.®. YctunoBa kadezapoii A5 IVUHAMUKA W YIIPABJIEHUE TIOJIETOM
JIETATEJIBHBIX ATIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OTIK-5 CriocobeH pa3pabaTbiBaTh (pr3MUeCcKre ¥ MaTeMaTHUeCKUe MOZIe/IU UCC/IelyeMbIX TIPOLIeCCOB, sIBJIEHUH
Y 00BEKTOB, OTHOCAIIUXCS K TIpodeCcCUOHATBHOM cepe MesTelbHOCTH, /i pellieHNs] HHXeHepHBIX 3a71auy;
[TK-2 CriocobeH K pa3paboTke METOJUK UCC/IeIOBAaHUS Da/I/TMCTUUECKUX U TUHAMUUECKHUX XapaKTePUCTHUK TIPU
MO/Ie/TMPOBaHUM TPAaeKTOpUi T0JIETOB.

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

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

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

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPYJ0OEMKOCTh OCBOEHHUSI [JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUIIMHEL
TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHs (34 W.), camocTosiTenbHast paborta
ctyzeHrta (76 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
JUHAMMUKA I10JIETA JIETATE/IBHBIX AITIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

TpyRoeMKOCTB,
Jac.

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

JI. H. JIbiceHKo. . BHelHss
6anmictvika: M.: 3g-s0 MI'TY
uM. H. B. baymana, 2018 (1)
T. FO. JlemellloHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTruecKre Mo/jie/id
IWHAMUKU JBIKEHUS
JleTaTe/IbHbIX arraparoB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2020 (1)
10. I'. Cuxapympase. .

N3yueHue ripelycCMOTPeHHBIX POTPaMMON AUAaKTHYUe CKUX BannucTtuka u HaBeJjeHUE

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

eIMHUL] TI0 KOHCTIeKTaM JIeKIIUM U peKOMeHTyeMoi JleTaTe/IbHBIX arnrnaparoB: M.: 6
JIUTEeparype. BVHOM. JIabopaTopusi 3HaHMUH,
2013 (1)

JI. H. JIbiceHKo. . BHerHss
6anmuctuka: M.: U3a-so MI'TY
uM. H. 3. Baymana, 2018 (1)
T. FO. JlemeiioHoK, A. A.
CusoBa, H. E. bapaHos. .
MatemaTruecKue MoJieu
JVHAMUKU JIBUYKEHUS]
JieTaTeJIbHBIX alrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2020 (1)

Wrtoro no pasgeny 1 6

Paspen 2. OcHoBHBIe reoMeTpHUecKHe 1 KHHeMaTHUeCcKHe COOTHOLIeH!sl, HCII0/Ib3yeMble IIpU
onucaHuu Brkenus JIA.

N3yueHue ripelyCMOTPeHHBIX IporpaMmoit auaaktuueckux | JI. H. JIbiceHKo. . BHelHss 5
e/IMHUL] 110 KOHCIIeKTaM JIEKL[MI U PeKOMeHAyeMOoit 6anmictvika: M.: N3g-80 MI'TY
JuTeparype. uM. H. D. baymana, 2018 (1)

10. I'. Cuxapymupase. .
BannucTtuka u HaBeJjeHUE
JleTaTe/IbHBIX arnrnaparoB: M.:
BVHOM. JIabopaTopusi 3HaHMUH,
2013 (1)

T. FO. JlemenioHOK, A. A.
Cusosa, H. E. bapaHos. .
MaremaTruecKre Mojie/id
IWHAMUKU JBYKEHUS
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JleTaTe/IbHBIX arraparoB:
CII6.BI'TY "BOEHMEX" um.

. ®@. YcruHoga, 2020 (1)

Wroro no pasgeny 2 5

Paspen 3. YpaBHeHUsI JUHAMHMKH NTPOCTPAHCTBEHHOT'0 JABIKEHH )XeCcTKoro JIA ¢ mepeMeHHOH Maccoit
0e3 yueTa Kojie0aHHH KUAKOTO HANlO/THUTEJIsA.

JI. H. JIbiceHKo. . BHemHsA
6anmictvika: M.: M3g-s80 MI'TY
uM. H. 3. BaymaHna, 2018 (1,2)
10. I'. Cuxapympase. .
bannucTtyka 1 HaBesieHUe
JieTaTe/bHBIX anmnapaToB: M.:
BVHOM. JIabopaTopusi 3HaHWH,
2013 (1)
T. FO. JIememioHOK, A. A.
Cusoga. . TpaekTopHbIe 3aaun
B JJMHAMUKe [IBH)KeHUS
JleTaTe/IbHBIX anmnapaToB:
CII6.BI'TY "BOEHMEX" um.

. ®@. YctuHoga, 2021 (1)
W3yueHue rpelyCMOTPEHHBIX IPOTPAaMMOM AMAaKTUUe CKUX T. FO. Jleme1ioHok, A. A.

eIVHUL TT0 KOHCIeKTaM JIeKLIUA U PeKOMeHlyeMOout CusoBa, H. E. bapaHos. .

nureparype. PacyeT TpaeKTOpMU HeyIpaB/isieMbIX Maremarnueckre MoJenu 15
peakTuBHBIX JIA Masioi ganbHOCTU. Hamvcanue JVHAMUKU [JBU)KEHUS

rporpammsl pacueta B cpefie Matlab.OcdopmieHue oTueToB JleTaTe/IbHbBIX arraparoB:

T10 TIPaKTUYeCKHUM 3aJlaHUsIM. CII6.BI'TY "BOEHMEX" um.

. ®@. Ycrunosa, 2020 (2)
T. FO. JlemenioHOK, A. A.
Cusosa. . TpaekTopHbIe 337,841
B IMHAMUKe JBIKEHUS
JleTaTe/IbHbIX arraparoB:
CII6.BI'TY "BOEHMEX" um.
. ®@. Yctunosa, 2021 (1)
T. FO. JlemenioHOK, A. A.
Cusosa, H. E. bapaHos. .
MaremaTrueckre Mojiesid
IVHAMUKU [IBU)KEHUS
JleTaTe/IbHbIX arrapaTroB:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2020 (2)

Wrtoro no pa3geny 3 15
Pa3fen 4. PacyeT TpaeKTopHii HeynpaB/iseMbIX 1 aBTOHOMHO-ynpaBiseMbIx JIA.

N3yuenue npenycMoTpeHHBIX NporpaMmon augakruueckux | JI. H. JIsiceHko. . HaBeneHue 30
e/IVHUL] 10 KOHCIIeKTaM JIEKL[U U PeKOMeHyeMOoi OanmicTrvecKux pakeT: M.:
nuTeparype. PacueT mporpaMMHOM TpaeKTOPUH aKTUBHOI'O N3p-so MI'TY um. H. D.
yuacTka banmcTiueckor pakeThl 1Py 3alaHHOM 3aKOHe Baymana, 2020 (5)
yIJia Bo3BbIllIeHUs. HamrcaHye nporpaMMel pacyeTa B 10. I. Cuxapynupgse. .
cpefie Matlab.OdopmiieHe 0TYETOB TI0 TTPAKTHYE CKUM banmictvka v HaBeZieHMe

3a/JaHUSIM. JleTaTe/bHBIX armapaToB: M.:

BUHOM. Jlaboparopusi 3HaHHUH,
2013 (2)
T. FO. JlemelioHOK, A. A.
Cu3zoBa. . TpaekTopHbIe 3a7iauu
B IMHAMHKE JBIKEHUS
JIeTaTe/IbHBIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoBa, 2021 (2,3,4)
T. FO. JlemeiioHOK, A. A.
Cu3zoBa. . TpaekTopHbIe 3aiauu
B IUHAMHKE JBIKEHUS
JIeTaTe/IbHBIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
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O. ®. Ycrunora, 2021 (2,3,4)
B. A. CanHukoB, A. T.
FOpeckys. . OcHOBHBIE

TIPUHIUIBI PacuéTa TpaeKTOpUHr
JleTaTeJIbHBIX alrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2008 (1,2)

Wrtoro no pazgeny 4

30

Paspesn 5. Pacuer TpaeKkTopHii Te/ieynpaB/isieMbIX M cCaMOHaBoAsmuxcs JIA.

N3yueHnue ripefycMOTpPeHHBIX IPOrPaMMOi ANJaKTHuUe CKUX
eIMHUL 110 KOHCIeKTaM JIeKLIUA U peKOMeHlyeMOoH
nureparype. HaBesenue teneyrnpasisemoro JIA 1o merony
Tpex Touek. HamcaHne nporpaMMel pacuera B cpefie
Matlab. OdopmsieHre 0TYETOB TI0 MTPAKTHUUECKUM
3a/JaHUsM.

O. A. Tosmerun, B. M. KamuH,
B. T HoBukog. .
MaremaTrueckre Mo/jie/id
CUCTeM HaBeJ|eHUS PaKeT:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2016 (1,4)
@. K. Heynokoes. . Ctpensba
3eHUTHBIMU pakeTamu: M.:
Boenusgar, 1991 (2)

T. FO. JlemeiioHoK, A. A.
Cusoga. . TpaekTopHbIe 3a1auun
B JJMHAMUKE [IBUKEHUS
JieTaTeJIbHBIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2021 (5)
B. A. Cannukos, A. I
FOpeckys. . OcHOBHBIE
MPUHLMIBI PACYéTa TPaeKTOpUU
JleTaTe/IbHBIX alrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2008 (3)

20

Wroro o pasgeny 5

20

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JUHAMMUKA I10JIETA JIETATE/IBHBIX AITIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

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

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

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

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

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

OTuer Mo NpaKTUYeCKOMY 3a/JaHUI0

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

KouTtposibHas padoTa

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

JK3amMeH
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[Horyck K 9k3amMeHy opOpMJISIeTCSI TIPU YCJIOBUM TIO/THOTO BBITIOTHEHUS BCEX MEPOTIPUSTHH,
TpelyCMOTPEeHHBIX TPa)IKOM KOHTPOJIbHBIX MEPOTIPUSITHH.
OK3aMeH MPOBOAUTCS B (hopMe OTBETOB Ha /[Ba BOMpPOCa 9K3aMeHalMoHHOro O6usera. Komriekr 6vnetoB
BXOJUT B cocTaB Y MK auCLIUIIIMHBL
WToru caauu sK3aMeHa OLIeHUBAIOTCS CJieyOLM 00pa3om:
— TOJIHBIM TTPaBU/IBHBIN OTBET Ha 00a BOMPOCA — OT/IMYHO;
— MOJTHBIM MPAaBWILHBIN OTBET Ha OJJUH W3 BOMPOCOB C JIOTIO/THUTEILHBIM cobeceJOBaHUEM 10 BTOPOMY —
XOPOIIIO;
— HeTIo/THbIe OTBEThI Ha 00a BOTPOCA C IOTIO/THUTE/ILHBIM CObeceJOBaHUEM T10 UX TEMAaTHKe —
VI,0BIIeTBOPUTEJIBHO;
— HeTpaBWIbHbBIE OTBETHI U HE TOTOBHOCTD K COOeCeI0BaHUIO TI0 TeMaM OueTa —HeyI0BIeTBOPHTE/TBHO.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Paspen 1. Ilesmn u 3agauu Kypca.
Cea3b Kypca ¢
(yHgamMeHTaIBHBIMH U Boripocs! asisi
3 6 |mpuKnajHBIMU HayKaMH. 12 6 4 2 6 10 | 20 TeKylLlero
OcCHOBHBIE PUHIUIBI KOHTPOJISA
MOCTPOeHHUs Mojeiell JBIKeHHUA
JieTaTre/IbHbIX alnaparoB.
Pa3pen 2. OcHoOBHBIE
reoMeTpuyecKue u Bornpocs! ast
3 6 |kKuHemaTH4yecKue COOTHOLIEHMSH, 7 2 2 0 5 10 | 20 TeKy1LLero
HCI0/Ib3yeMble NPH ONMUCAHUU KOHTPOJISA
Aswxenns JIA.
Paspen 3. YpaBHeHus KOHTpO/bHES
AUHAMHUKM MPOCTPAHCTBEHHOI'0 6
JABIDKeHHsI kecTKoro JIA ¢ pabora,
3 6 o N 37 | 22 | 10 12 15 25 | 20 Otuer 1o
nepeMeHHO# Maccoii 0e3 yuera
Ko/1e0aHHH KHAKOr0 TPAKTITIECKOMY
Harno/IHUTe/Is. SAAHO
Pa3pen 4. PacueTt TpaeKkTopuii OtueT 1o
3 6 |HeympaB/isieMbIX U aBTOHOMHO- | 59 | 29 | 14 15 30 30 | 20 |mpakTHyeckomy
ynpasisieMbix JIA. 3a/laHUO0
Pa3pen 5. Pacuet TpaekTopuii OtueT 1o
3 6 |TemeynpaB/isieMbIX U 29 9 4 5 20 25 | 20 |mpakTHyeckomy
camMoHaBogsuxcsi JIA. 3a/IaHUIO
Bcero 3a 6 cemecTp 144 | 68 | 34 34 76 | 100 | 100
Bcero no guciuuinHe 144 | 68 | 34 34 76 | 100 | 100
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Onerounblie MaTrepuassl no gucuumiude JUHAMMWKA TTOJIETA JIETATEJ/IBHBIX

AIIITAPATOB

OIIK-5 - CnocoGeH pazpabambieamsp ¢puzuiecKue u mamemamuyeckue Mo0e/1u UCC/1edyeMbIX NPoyYeccos,
f6/1eHUll U 006eKIMoe8, OMHOCAUWUXCS K npogheccuoHanbHoll chepe dessmeabHOCmu, 07151 peuleHust
UHJiCeHepHbIX 3a0ay

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBUE
CooTHecuTe Harnpas/ieHUe 1 COOTBETCTBYIOIIYH0 KOOPAUHATHYIO 0Ch

1. Ocb OX cBsi3aHHOM CHCTeMbl KOOpAUHAT
2. Ocp OXa CKOpOCTHO# CUCTeMbI KOOpAUHAT
3. Ocb OXc cTapToBOl CHMCTEMbI KOOP/IUHAT

a. HampaBJ/IeHa TI0 OCHU JIeTaTeIbHOTO arrapara
b. HamparsieHa TI0 HarPaB/IeHUIO CTPETLObI

C. HalipaBJ/I€HA 110 BEKTOPY CKOPOCTHU

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

YKakuTe, 4TO OIpeZesIst0T KUHeMaThyeCKue COOTHOLIeHHSI

a. KOOp/MHATHI LIeHTpa Macc JieTaTe/IbHOI'O arlapara U yIvibl TAHraXa, PbICKaHUS U KpeHa
b. ymioByto u muHelHy0 ckopocT JIA

C. YIVIBI aTakKW U CKOJIbKEeHUs]

d. KOOpAMHATHI LJeHTPa Macc JieTaTe/IbHOTO arfapara 1 YIJbl aTakd U CKOJIbXKeHUS

€. 3aBUCMMOCTBb MeXXy YIJIOBBIMU U JTUHEeMHBIMU CKOPOCTAMH JIA

HpoanaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTAIIINTE apTYMEHTHI, 060CHOBbIBaIOLL[I/Ie BI)IGOP
OTBETOB

Kakue KoopAWHAaTHBIE OCH JieXKaT B TOPU30OHTATBLHOU MJIOCKOCTHU?
a. ocb OX cBsizaHHOM CHCTEMbI KOOPAUHAT

b. Ocb OZ* nonycKOpOCTHOI CUCTeMbI KOOpAUHAT

¢. Ocp OZe nonycBs3aHHON CUCTEMbI KOODJWHAT

d. Ocbk OZa CKOpOCTHOM CUCTeMBI KOOPAUHAT

e. Ocy OXc cTapTOBOI CUCTeMbI KOOPAUHAT

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BEIOOD
oTBeTa

Yepe3 Kakue yIJibl CBS3aHbI MeXK/ly COOOM CBsi3aHHAsI M CTApTOBAsi CUCTEMbI KOOPAWHAT?
a. YIVIbl HyTalluy, pOTaLu U TIperieCCUU

b. yIZBI aTaky U CKOJ/Ib)KeHUsI

C. YIVIBI Kypca, BO3BBILLEHNS U KPeHa

d. yribl TaHraXka, peICKaHUsI M KpeHa

€. YIVIbI aTaKH, CKOJIbKeHUsI, CKODOCTHOM yroJ KpeHa
ITpouwnTaiiTe TEKCT, BbIOEPUTE MPABU/BbHBIN OTBET M 3alMIIINTE apryMEeHThbI, 000 CHOBBIBAOII[HE BLIOOD
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Ne 6

Ne 8

Ne 9

OoTBeTa
YKaxkute BEPHYIO CBA3b MEXAY MaTpHLlaMH HallPaBJ/IAIOIINX KOCHMHYCOB

a. A=B(CAT)

b.  B=A(CAT)

C. C=AB
d. A=CB
e. B=(AAT)C

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
C TOMOII[bI0 KaKMX YIVIOB MOXKHO TIEPEUTH OT OJJHOM CHCTeMbI KOODPUHAT K APYTroii?

1. OT cTapTOBOIi K CBSI3aHHOU
2. OT CTapTOBOM K CKOPOCTHOU

3. OT CKOPOCTHOM K CBSI3aHHOM

a. yroJ peICKaHUs, TaHra)ka, KpeHa
b. yron Kypca, BO3BbILIEHHS], CKOPOCTHOM yros KpeHa

C. YTOJI aTakKu, CKOJIbXXEeHUS
ITpouunTaiiTe TEKCT U 3alMIIKNTE Pa3BePHYThI 000CHOBAHHBINM OTBET

Kakue OrpaHUYeHUA U MOUEMY HaK/Ia[AbIBAOTCA HA YTOJ1 aTaK! IMPU IMPOXOXAEHUN JIA YuacCTKa
TPA€KTOPUH B obsactu TPAHC3BYKOBBIX CKOpOCTEﬁ

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BEPHYThIM 000CHOBAHHKIN OTBET

AXTHBHBIN y4aCTOK TPaeKTOPUU Oa/TMCTUUECKOM pakeThl 60/BIION JanbHOCTH MOXKeT OBITh pa3buT Ha
KaKue yyaCTKU Y4acTKU

HquHTaﬁTe TeKCT, BbIﬁepI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE dPTYMEHTHI, OGOCHOBLIB&IOLL[I/IG BLI60p
OTBETOB

Ilpy KakuX [JOMyIeHUsX CrpaBeIMBO YIIPOIeHHOe BhIpayKeHHe [JIs1 OTIpe/ie/IeHus yIvia KpeHa:
a. yroJi BO3BBIIIEHUs paBeH HYJ0

b. yros Bo3BrbiIeHus paBeH 90

C. YTOJI aTakW, CKOJIb)KeHHs], KPeHa - MaJlble YIJIb

d. yron TaHraka paBeH yIJIy BO3BBILLIEHUS

€. yroJ1 aTaky paBeH HYJIIO

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpPUTE TTPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[He BLIOOD

OTBETOB

Kakoli meTo/ HaBeZileHHsl He OTHOCUTCS K METOZjaM TesieyTpaB/ieHust
. METO/I, TIapa’siyieJIbHOTO COMKeHUsI

. MEeTOo/, [I0JIHOTO CIPSIMJIEHHUS

. MeTOJI «KHaKPBITHUS» L[eJIH

. MeTOZ, TIPOTIOPIIMOHA/TBHOTO COMDKeHNs

. METO/, TI0JIOBUHHOTO CIIPSIM/IEHUSI

U WN =

Ne 11 TpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/IeJOBaTeTHHOCTD

YcraHoBHUTE noc/jieA0BaTe/IbHOCTE YUdCTKOB, U3 KOTOPLIX COCTOUT INPOTrPpaMMHAS TPAEKTOPUA
OAHOCTynEanTOﬁ OaICTHYe CKOM PaKeThbl Ha dKTUBHOM YyUdCTKe

1. yuacrok "pasBopora"

2. BepTUKa/IbHBINA y4acTOK
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3. y4yacTok "HaBeseHUs"

4. yyacTok "3aBana"

Ne 12 TIpouMTaiiTe TEKCT U yCTaHOBUTE TOC/e[0BaTeIbHOCTD

YKaxkuTe 1oceoBaTe/lbHOCTh lepexo/ia M3 CTapTOBOM CUCTeMbl KOOPAMHAT B CKOPOCTHYIO
1. MOBOPOT BOKPYT OCH 0Z* Ha yro/l BO3BbILLIEHUS
2. TIOBOPOT BOKPYT OCH OyC Ha yTroJi Kypca

3. TMMOBOPOT BOKPYT OCH OXd Ha CKOpOCTHOﬁ yroJj KpeHa

ITIK-2 - CnocofeH k pa3pabomke MemoouK ucc/a1e008aHusi 6a11ucmuyeckux u OUHaMu4ecKux
XapakmepucmuK npu mMode1upoeaHuu mpaekmoputi no/a1emoe

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

[TpounTaiiTe TEKCT U 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

UeMy paBHa TaHreHLMa/IbHas1 [leperpy3ka Ipy 3aMe/i/IeHHOM I1ojieTe?

[TpounTaiiTe TEKCT U 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

I[Tepeuniciiite OpOMTHI KOHUUECKOTO CeueHHsi ObIBAOT B 3aBUCHMOCTH OT BEJTMUMHBI SKCIIEHTPUCHUTETA

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

YKa)kuTe, uTO OTpeesisitOT reOMeTpUUeCcKre COOTHOIIIEHUST

a. CBSI3b MEX[Y yIJIaMH, ODHEHTHUPYIOIIUMU JIA, 1 UX YIJIOBBIMU CKOPOCTSIMHU
b. B3aMMHOe TMOJIOKeHHEe CKOPOCTHOW M CBA3aHHOM CHCTeM KOOpAMWHAT

C. Tono)keHWe ocH JIA OTHOCUTENBHO CTAPTOBOM CHCTEMbI KOOPAUHAT

d. CBsI3b MeXXZy YITIOBBIMHU M JIMHEMHBIMU KoOpAUHaTaMu JIA

€. CBA3b MeXJY yIVlaMH, OpDUEHTHUPYIOLUMHA JIA B Pa3/IMYHBIX CUCTE€MaX KOOPAWHAT

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

KuHemarnyeckuie COOTHOILIEHUS BbIBe/IeHbI TIPU CJIEAYIOIIUX JOMYILIeHUSIX
a. He yunThIBalOTCSI KOPHOMCOBLI CHJIBI M BO3MYILIAIOILee felicTBre atMochepbl 3eMn

b. CraproBasi cuicTeMa KOOpWHAT PUHUMAaeTCsl HHePLUaAbHOM, HO TIPU 3TOM YUWUTHIBAeTCS
BpallaTebHOe IBIKeHue 3eMIn

c. He yuuteiBaeTcsi opoUTanbHOE ABWKEHHe 3eMM U e€ BpalljaTe/ibHOe [IBIKeHNe

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

e. He yuuTbiBaeTcst opOUTanbHOE IBIDKEHUE 3€MTH U CUMTAETCS, UTO JIBMKeHUe JIA MPOMCXOAUT Mo
neficTBMeM OAHOM L|eHTPaJbHOU CUJIbI 3eMHOT'O TSATOTEHUS

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBbHBINA OTBET M 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Kak naripasneH Bekrop Jlariaca?

1. mepreHAUKYISPHO TJIOCKOCTH OPOUTEI

2. B ariorieHTp OpOUTHI

3. B niepuLieHTP OpPOUTEI

4. 110 HarpaB/IeHUIO K TIPUTATUBAIOILEMY LIeHTPY

5. 1o paguyc-BekTopy JIA

HquHTaﬁTe TeKCT, BbI6epI/IT€ MNpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE dPTYMEHTHI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OTBETOB
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Ne 7

Ne 9

Kakoti meTo/ HaBeZieHUst He OTHOCUTCS K METO/laM CaMOHaBeeHUsI
. METO/I, TIapajlyieJTbHOTO COMKEHUS

. MeTO[] Tpex ToueK

. MeTO/| TIOTOHH!

. METO/I, TIPOTIOPLIUOHATBHOTO COMKEHUS

. MeTO/] TIOJIOBUHHOTO CIIPSIMJIEHUSI

U WN =

HpquTaﬁTe TeKCT, BbIGepI/ITE MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/I€ BbI60p
OTBETOB

ITpoekuyy oAbeMHOM CHJIBI HA OCH TI0/TyCKOPOCTHOM CHCTEMbI KOOPAWHAT IIPH yueTe BeTpa PaBHbL:

. Ha ocb Ox paBHa Ysinv

. Ha ock Ox>k paBHa Ycosv
. Ha ocb Oy * paBHa Ysinv

. Ha ocb Oy paBHa Y

. Ha ocb Oy * paBHa Ycosv
. Ha ocb Ox* paBHa —Ysinv

DU A WN =

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

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

2.e>1

3.e=0

4.e=1

a. OKPY)XKHOCTh
b. runep6ona
c. mapabona

d. snuric

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABU/IbHBIE OTBETHI U 3aIUIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Criocobbl yTIpoLLeHu st TIOJTHON CHCTeMBI YPaBHEHUH, OMMCHIBAIOLLEN ABWKeHHe JIeTaTelbHOTO arrapara
TIpY 3aKperieHHbIX PY/IsX

1. ucksroueHne ypaBHEHUH, COAeprKalX OCeBble MOMEHTHI HHEepPLUH

2. IoCTymnaTebHOe IBWKeHHe [JeHTpa MacC Y BpalljaTe/ibHOe JBM)KeHHe OKOJIO LieHTpa Macc
3. mpozonbHOe U 6OKOBOE

4. nTMHeapu3alyisi CUCTeMbl ypaBHEHUM

5. IBWKeHHe PbICKaHHWS U KpeHa

Ne 10 IIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

YcraHoBUTe M0C/Ie/[0BaTeIbHOCTD YYaCTKOB, U3 KOTOPBIX COCTOUT ITPOrpaMMHasi TpaeKTOpUs
OJHOCTYTIeHUaTON Oa/NTMCTUUeCKOM PaKeThl Ha aKTHBHOM yUacTKe

1. mepBbIi yUaCTOK

2. BTOpOM yuacToK

3. TpeTHH y4acToK

4. yeTBePTHIN YUaCTOK

a. yuactok "pa3sopora"

b. BepTHUKaIBHBIN y4aCTOK
C. y4YaCTOK '"HaBezieHus"

d. yuactok "3aBana"

Ne 11 IpounTaiiTe TEKCT ¥ YCTAaHOBUTE ITOC/IE[OBATETHHOCTD
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[lnst mepexozia U3 CKOPOCTHOM CHCTeMbI KOODJMHAT B TIO/ICBSI3aHHYIO HE0OX0[MMO:
1. MoBepHYTh NPOTHB YaCOBOI CTPe/IKA BOKPYT OCH OX Ha yroJs KpeHa
2. IOBEpPHYTb BOKPYT OCH Oya Ha yTojl CKOIbKeHUSI

3. IOBEPHYTH BOKPYT OCH OZ Ha YrOJI aTaku
Ne 12 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE N10OC/Ie0BaTeIbHOCTh

st Toro, yToOBI HAWTH CKOPOCTh V B CJIeAIyIolIel Touke 1o Metoly PyHre-KyTTa ueTBepToro nopsijika,
HEOOXOIUMO:

1. TIpouHTerpyUpoBaTh ypaBHeHMe mapabosisl OT ta g0 ta+h3.
7. Haittu nnpousBoguyro dV/dt B (Vc,ta+h/2)

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

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

4. Haiiti ypaBHeHHe napaboJibl B MI0CKOCTH TIPOXU3BOJHOM
5. K npupairienuro 1o06aButh Va

6. Hatitu npou3sBozanyto dV/dt B (Va,ta)
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