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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
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
BAJIVIMCTUKA PAKET

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-1.3 — CrnocobeH K pa3paboTke MareMaTU4eCKUX Moje/iedd W TIPOBEJEHHI0 pacueToB B 001acTu
JUHaMUKH, 0a/UTMCTUKY Y YTIpaB/ieHUs TI0/IeTaMy pakeT M KOCMUYeCKHX arapaToB

ITK-1.4 — CrniocobeH K pa3paboTke aaroputMOB 0a/NTUCTUUECKUX PACUETOB W aHAU3Y JIETHO-TEXHUYECKUX
XapaKTepUCTUK PAKeT U KOCMUUeCKUX amrapaToB

@DopMHUPOBaHUIO KOMITETEHLIMM CITY)KUT JAOCTIDKEeHHe C/lelyIOLUX pe3y/sTaToB 00pa3oBaHust:
IIK-1.3

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;.
IIK-1.4

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

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

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

Copep)kaHe JUCIUIUIMHBI SIB/ISeTCS OCHOBOW Ay ocBoeHws guciuiuiiH: BAJINIMCTUYECKOE
IMPOEKTUPOBAHUE JIETATEJ/IBHBIX AIIIIAPATOB, METO/bI OIITUMN3AIINN, CUCTEMbI
HABEJEHNSA, UHEPIITMAJIBHBIE HABUTAITMOHHBIE CUCTEMBI JIA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTemMaTh4yeCKoro aHaau3a U MOZe/IMPOBaHus, TeOPeTUYeCKOrO M SKCIIepUMeHTa/IbHOIO UCC/Ie;0BaHuts B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-8 — CrniocobeH pa3pabarbiBaTh aIrOPUTMbI M KOMIIbIOTEPHBIE ITPOrPaMMbl, TPUTO/HbIE IS
MPaKTU4YeCKOro NpUMeHeHUs

¢ [TK-93 — CniocobeH reHepypoOBaTh HOBbIE UJIEH [/ PellleHHs 3a/iau [TU(POBOH IKOHOMUKH,
abcTparvpoBaThCs OT CTaHJAPTHBIX MOZeJiel, IepecTpanuBaTh CJAOKUBILHECS CTIOCOOB! pellieHus 3a/1auy,
BBI/IBUTaTh a/IbTePHATUBHbBIE BADUAHTHI AeHCTBHH C 11e/1bI0 BEIPAOOTKM HOBBIX OMTUMAIbHBIX
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

IIK-1.3
TIK-1.4

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.

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

6 nipocTpaHcTBe. [ToHATHe 0 MaHeBpeHHOCTH. 3.3. YpaBHeHHs BpalllaTe/lbHOro 0 2 10 12 20 20

BJIMAAHUSA BeTpa.

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

20

Hocuresnieit KJTA. Dnnmntnueckas Teopus. 1-as n

ITpocTeiiye (yHKLIHOHAMBL.

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 59 29 14 15 30 20
BbIGOpa ONTHManpHO nporpamMmbl. Oco6eHHOCTH MPOrpamMMBbl A1st ABYX U Goree
CTymneHYaThIX pakeT. 4.3. PacueT naccuBHOro y4acTka Tpaektopuu BP 1 paker-

JlaneHOCTB U Bpemst ofeta BP. OnTuMabHelil yros 6pocaHus B YCIOBHUSIX
[IOMyLIeHHH TMNTHYeCKOH Teopuu. 4.4. 3ajjaua yrpaB/eHus JaabHOCTbIO BP.

2-ast KOCMUUeCKHe CKOPOCTH.

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 24 9 4 5 15 20

TloHsITHE [UHAMUUECKOH OIIMOKN HaBeJeHHsl.

/11 METOZ0B HaBeleHUs! IBYXTOUEUHOTI'0 TUIla. S.Z.YPHBHEHI/IFI A pacuera
TPaeKTOpUU MeTOLOB HaBeJeHUs TPEXTOUEYHOI'0 THIIa. CpaBHHTe)’leLIﬁ aHams.
‘YpaBHeHusl /i1 pacueTa TpaeKTOPUM MeTO/I0B HaBe/leHHsl TPeXTOYeUHOro THUIa.

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€ NTPUHLIUIIBI TTOCTPOEHUS
Mo/iesiell IBKeHUsI JieTaTe/IbHbIX
armnaparos.

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

Paspen 3. YpaBHeHus JuHaMUKU
MPOCTPaHCTBEHHOTO JBHKEHUS
>kecTKoro JIA ¢ mepeMeHHOI

Maccoii 6e3 yueta KojeOaHHiA

JKUIKOI'O HAltOJTHUTEJIA.

PacueT TpaeKTOpYHU HEYTPaB/ISIEMbIX peaKTUBHBIX JTA
MaJiol JanbHOCTH C yueToM U Oe3 yueTa AelCcTBUs BeTpa.
Anroputm pacueta. MeToauueCKHe yKa3aHUs T10
HaIMCaHUIo TTporpaMMbl pacyeTta B cpefie Matlab.

METO/:[I/IKEI JINHeapHU3alun ypaBHEHHﬁ.

BrIBo, ypaBHeHU IBW)KeHUs xKeCTKOro JIA B
MIPOCTPAHCTBE C UCII0/Ib30BAHUEM KOOPJUHATHBIX CUCTEM.

Pa3pen 4. Pacuet Tpaektopuit
HeynpaB/isieMbIX U aBTOHOMHO-

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

6

31999




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.

Vcnonb3oBanue HopMysT /ITUTITHYE CKOU TEOPUU IS
pacuera rapaMeTpoB JBi>keHus1 BP Ha maccuBHOM

6 yuacTke. Pemmatorcs 3aZjauv onpejiesieHus napaMeTpoB 2
nBwxeHUs1 BP 1 UCKyCCTBEHHOTO CITyTHUKA 3eMJIU C
HCII0/Ib30BaHreM (hOPMYJT S/UTAIITHYE CKOM TeOPHH.

v OnpezeneHue reorpagpuueckux KOOpAUHAT TOYKH 7
najexnus bP.
VccnenoBanue BIMSHUS a3pOAMHAMHUECKOTO KayecTBa
JIA Ha TpaeKTOpHIO HeyIpaB/sieMOro CIIyCKa B

8 aTMocdepe 3eMJTH C YUeTOM KPUBU3HBI ee TIOBePXHOCTH. 4
MeToauueckre yKa3aHusi TI0 HallMCaHUIO TTPOrPaMMBbl
pacueta B cpesie Matlab.

Pasen 5. Pacuer TpaeKTopuii [IpuMepsl pacueTa KUHeMaTH4YeCKUX TPaeKTOPU JJist

9 lreneynpansembix u Pa3MUYHbIX MET(.),Z[OB HaBe/IeHUs] B UaCTHOM C/Tydae 5

camonaBoasxcs JIA. IIBIDKEHUS T1eJTH: CKOPOCTD 1[eJTM TIOCTOSTHHA, YTOJ

BO3BbILIeHUs paseH 180rpaz.
Bcero 3a 6 cemecTp 34
3.3. CamocrosTebHas pabdora crygenrta (CPC)
Ne Homep u Oo0nemMm,
o/ HauMeHOBaHHe Copep)xaHue yueOHOro 3afiaHus 4acos
pa3jesia JUCHHUILIHHBI

Pazpen 1. Llenu u 3agauu

Kypca. CBsi3b Kypca C

(dhyHIamMeHTabHBIMU U

| |MPMKTaHBIMU HayKaMy. W3yuenne rpelyCMOTPEHHBIX TIPOTPaMMON AUIAKTHUE CKAX 6
OCHOBHBIe TIDUHIUIIBL  |eTUHULL TI0 KOHCTIEKTaM JIeKIM U peKOMeH/TyeMOU TuTeparype.
TIOCTPOEHHUs MoZesieit
[IBIDKEHUS JleTaTebHbIX
arnraparos.

Pazgen 2. OcHOBHBIE

reoMeTpUuecKre U

KHHEMATHHECKHIE W3yueHue npeyCMOTPEHHBIX IPOrpaMMOi ANJaKTHUe CKUX

2  |cooTHoOLIeHMS, o o 5

e/IMHUL] 110 KOHCITeKTaM JIeKL[i 1 peKOMeHZyeMoli IuTeparype.

WCTIOb3yeMble TIPH

OTMCAHUY TBVDKEHUST

JIA.

Paspen 3. YpaBHenus

TUHAMUKH W3yueHne rpelyCMOTPEHHBIX IIPOTrPaMMOM AUIAKTHUE CKUX

MPOCTPaHCTBEHHOTO e/IMHUL] 110 KOHCITeKTaM JIeKL[Mi 1 peKOMeHZyeMOoH JuTeparype.

3 |ABwkeHus xecTkoro JIA |PacueT TpaeKTOpuUY HeyrpaB/isieMbIX peakTUBHBIX JIA Manoit 20
C TIepeMeHHOM Maccoit  |manbHOCTU. HarcaHue riporpaMMbl pacueTta B cpefie Matlab.
0e3 yuera Konebanuii  |OdopmMiieHHe OTYETOB 110 MPAKTHYECKUM 3aJaHHUSIM.

JKUJIKOTO HaITOJTHUTEJISI.
W3yueHue rpeyCMOTPeHHBIX IPOrpaMMOi AUJaKTHUUe CKUX
Pasgen 4. Pacuer @JMHHLL 10 KOHCITeKTaM JIeKIWI U peKoMeH/TyeMOoU iuTeparype.
TpaeKTOpHii Pacuer TPOrPaMMHOH TPaeKTOPHHU aKTHBHOTO yuacTKa
0a/TMCTHUECKOM PaKeThl MPU 33IaHHOM 3aKOHE yI/ia TaHraka.

4  |HeympaB/isieMbIX U 30
ABTOHOMHO- WccnepoBanvie BNYsHUSA a3poiiHaMUUeCcKoro Kayecrsa JIA Ha
yripaBsiebix JIA. TPaeKTOPHIO HeyTpaB/sieMoro CIycka B aTMoc(epe 3eMJ1 C yUeTOM

KPUBU3HEI ee MMOBepXHOCTU. HamrcaHue riporpamm pacueTa B cpe/ie
Matlab.OdopmiieHrie 0TYETOB T10 TTPAKTHUYECKUM 3aJaHUSIM.
Pa3zpen 5. Pacuer N3yueHue ripe/lyCMOTPEeHHBIX MPOrPAaMMOM AUJAKTUYE CKUX

5 TpaeKTOpHit eIHULI 110 KOHCTIEKTaM JIEKITM 1 PeKOMeHIyeMOU TuTepaType. 15
TeJIeyIIpaB/IIeMbIX U Harmmcanme nporpammel pacueTa B cpefie Matlab. Odopmienne
caMoHaBOAAMMXCsA JIA. |OTUeTOB IO MPAKTUYeCKUM 3a/JaHUSIM.

7 31999




Bcero 3a 6 cemectp | 76 |

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA
12/ 3 |45 6 7 8 9 (10 1 1213 14 15 1617
6 TexkK| | |OP|Otu. no I13 | Koutp.P. | TekK|IP| Otu. no I13 TexkK | Otu. o 113 | P

YcnoBHble 0603HaYeHMS:

TP — nuarHocThyeckasi pabora;

TexK — BOIIPOCHI /1S TEKYI[Er0 KOHTPOJIS;

Ortu. 1o 13 — oTueT no npakTUUECKOMY 3a/|aHUIO;
Kourp.P. — KoHTpOsbHAsK paborTa.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;
*  OTYET IO NMPAKTHUECKOMY 3a/]aHHIO;
e KOHTpO/bHas pabora.

HPOMe)KyTO‘lHaﬂ dTTecTalUus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.
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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.
. JI. H. JTsicenKo. . BHerHsasa 6anmuctuka. M.: W3g-eo MI'TY um. H. 3. Baymana, 2018, 100 3k3.
4. J1. H. JTeicenKo. . HaBegenue bannuctuueckux paket. M.: M3a-so MI'TY um. H. D. Baymana, 2020, 371
pec.
5. O. A. Tonmnerun, B. M. Kamn, B. I. HoBukoB. . MaremMaTnyeckue MOZeIN CUCTEM HaBeZeHUS PAKeT.
CII6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.
6. T. FO. JlemerioHOK, A. A. Cu3oBa. . TpaeKTOpHbIe 3a/lauv B JUHAMUKE IBW)KEHUS JIeTaTe/IbHbIX
armaparos. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 3/1. pec.
7. T. FO. JlememoHok, A. A. Cu3oBa. . TpaeKTopHbIe 33/lauM B IMHAMUKE JIBU)KEeHUS JleTaTeTbHbIX
armaparos. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 46 3K3.
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://urait.ru/ — I'naBHasi — O6pa3oBarespHas matdopma FOpaiit. [lyis By30B 1 CCy30B.;

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

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

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

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

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

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

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

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

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

5.5. TIporpamMMHOe obecrieueHue:

1. Matlab 2015a SP1.



5.6. ladopmalioHHbIe TEXHOIOTHH:

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

6.1. JleKijnoHHbIE 3aHATHSA:

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

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

6.3. IIpouee:

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

AnHoTanusa paboueii nporpaMMsl

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

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
ITK-1.3 CrniocobeH K pa3paboTKe MaTeMaTHUeCKHUX MOZE/eH W IPOBeJEeHUI0 PACUeTOB B 00/1aCTU JUHAMMKH,
0anMCTYKY 1 yTIpaB/IeHUs T10JIeTaMy pakeT ¥ KOCMHUeCKHX arapaTos;
[TK-1.4 CriocobeH K pa3paboTKe anrOpUTMOB Oa/lMHMCTUUECKMX pACUeTOB W aHA/IU3y JIETHO-TeXHUYeCKUX
XapaKTepUCTUK paKeT ¥ KOCMUUYECKUX arraparosB.

ConepkaHre [JUCIUIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSA3aHHBIX C TIPUHIUIIAMUA TIOCTPOEHUS
MaTeMaTU4YeCKol Mopenu [JBWKeHUs: JIA, OCHOB TeopuHM TMOJieTa, pacueTa TPAEKTOPWI TIOjeTa pakeT
Pas3INYHbIX K/IacCOB.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
¢ OTYET MO MPAKTUUECKOMY 33/IaHHIO;
e KOHTpOJBbHasi pabora.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakThueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
ctyzeHrta (76 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
BAJIVINCTUKA PAKET

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.

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

JI. H. JIbiCceHKO. .
BHerHsIst 6a/1/IMCTHKA:
M.: U3n-Bo MI'TY um. H.
3. baymaHa, 2018 (1)
T. FO. JlemellioHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTruecKre Mojie/in
IMHaMUKH JBKEHUS
JleTaTe/IbHbIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. [1. .
YcruHoBa, 2020 (1)

1O. T. Cuxapynugg3e. .
BannvcTrka v HaBeieHHe

V3yueHue npeflyCMOTPEHHbIX IIPOrPaMMOM ANaKTHUeCKHX JleTaTe/IbHBIX anmnapaTos: 6
eIMHUL TT0 KOHCIIeKTaM JIEKLIUA U peKOMeH/1yeMOu JIuTeparype. M.: BUHOM.
JIabopaTopus 3HaHUH,
2013 (1)

T. FO. JlemeiioHoK, A. A.
CusoBa, H. E. bapaHos. .
MaTtemaTHuecKre MOoJieu
JVHAMUKU JBWKEHUS
JieTaTe/IbHbIX arnapaToB:
CII6.FI'TY
"BOEHMEX" um. [I. .
Ycrunoga, 2020 (1)
JI. H. JIbICceHKo. .
BHerHss 6aniicTrka:
M.: U3p-Bo MI'TY um. H.
3. Baymana, 2018 (1)
Wroro no pasgeny 1 6
Paspen 2. OcHoBHBIe reoMeTpHUecKHe U KWHeMaTHYeCcKHe COOTHOLIEeHUsl, HCII0/Ib3yeMble IpU
ONMHUCAHUHU JBIKeHus JIA.
N3yuenue npefyCMOTpPeHHBIX IPOrpaMMOi AJaKTHUe CKUX T. FO. JlememIoHOK, A. A. 5
eIVHUL] TI0 KOHCTIeKTaM JIEKIUM U PeKOMeH/IyeMol JTuTeparype. Cusoga, H. E. bapaHos. .
MaTtemMaTHueCcKre MoJieu
JVHaAMUKU JBYKEHUS
JieTaTe/IbHbIX arrapaToB:
CII6.FI'TY
"BOEHMEX" um. [I. .
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YcruHoBa, 2020 (1)

JI. H. JIbiceHKo. .
BHerHsst 6anmcTrka:
M.: U3n-Bo MI'TY um. H.
3. Baymana, 2018 (1)
1O. I'. Cuxapynujg3e. .
BanmucTtrka v HaBeneHue
JieTaTe/IbHbIX arrapaToB:
M.: BUHOM.
Jlabopatopusi 3HaHUH,
2013 (1)

Urtoro no pa3geny 2

5

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

N3yueHnue ripeyCMOTPEeHHBIX IIPOrPaMMOM AWJaKTHUe CKUX

e/JMHUL] 110 KOHCIIeKTaM JIeKLIMi U peKOMeHZyeMoii TuTeparype.

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

1O. I'. Cuxapymupase. .
BannmucTtrka v HaBefeHue
JieTaTe/IbHbIX arrapaToB:

M.: BMUHOM.

Jlabopatopusi 3HaHUH,

2013 (1)

JI. H. JIbICceHKo. .
BHermHss 6aniicTuka:
M.: U3p-Bo MI'TY um. H.
3. BaymaHa, 2018 (1,2)
T. FO. JlemeiioHoK, A. A.
Cu3soga. . TpaeKTopHbIe
33/laud B JUHAMUKe
[IBIDKEHUSI JIeTaTe/IbHbIX
armmaparoB: CIT6.BI'TY
"BOEHMEX" um. 1. ®.
YcruHoga, 2021 (1)

T. FO. JlemerioHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTtrueckre MoJenu
JIVHaMUKH [IBKEHUS
JleTaTe/IbHbIX arrapaToB:
CII6.FI'TY
"BOEHMEX" um. [I. .
YctuHoBa, 2020 (2)

T. FO. JIemelioHOK, A. A.
Cusosa, H. E. bapaHos. .
MaremaTrueckre Mo/ie/id
IVHAMUKU TBKEHUST
JieTaTe/IbHBIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2020 (2)

T. FO. JlemelioHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTruecKre Mojie/ind
[JVHAMUKU JBYKEHUs
JIeTaTe/IbHbIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. [1. .
YcruHoBa, 2020 (2)

T. FO. JlemeiioHoK, A. A.
CuzoBa. . TpaekTopHbIE
33/laud B JUHAMUKe
[IBIDKEHMUSI JIeTaTe/IbHbIX
armaparoB: CIT6.BI'TY
"BOEHMEX" um. [1. .
YcruHoga, 2021 (1)

20

Wrtoro no pasgeny 3
14
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Pa3pen 4. PacueT TpaeKTOpHUil HeynpaB/iseMbIX U aBTOHOMHO-yNpaB/isieMbIx JIA.

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

3a/JaHUSIM.

FO. I. Cuxapynupg3e. .
bannuctrka v HaBeZieHUe
JieTaTe/IbHBIX arrapaToB:

M.: BMUHOM.

JlabopaTtopusi 3HAHHH,

2013 (2)

T. FO. JlemellloHOK, A. A.
Cusosa. . TpaeKkTopHbIe
33/lauy B JUHaAMUKe
[IBYDKEHUS JleTaTebHbIX
anmaparog: CII6.BI'TY
"BOEHMEX" um. []. .
YctuHoBa, 2021 (2,3,4)
B. A. Cannukos, A. I
KOpeckysn. . OcHOBHBIE
[IPUHLIUIILL pacuéra
TPaeKTOPHUH JieTaTelbHbIX
armapatoB: CIT6.BT'TY
"BOEHMEX" um. [I. .
YctuHoBa, 2008 (1,2)
T. FO. JlemeiioHoK, A. A.
Cu3oga. . TpaeKTopHbIe
3a/jau¥l B JUHAMUKe
[TBYDKEHUS JieTaTebHbIX
armmaparoB: CIT6.BI'TY
"BOEHMEX" um. [1. .
YctuHoBa, 2021 (2,3,4)
JI. H. JIbICceHKo. .
Hasenenue
0a/ITMCTUYUE CKUX PAKET:
M.: U3p-Bo MI'TY um. H.
3. Baymana, 2020 (5)

30

Wrtoro o paspeny 4

30

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

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

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

CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2016 (1,4)
®. K. Heynokoes. .
Crpenbba 3eHUTHBLIMU
paketamu: M.:
Boenusgar, 1991 (2)
T. FO. JlemelloHOK, A. A.

Cusosa. . TpaeKkTopHbIe

33/lauy B JUHAMUKe
IIBIKEHUSI JieTaTe/TbHbIX
anmaparog: CIT6.BI'TY
"BOEHMEX" um. [I. ®.
YcTtuHoBa, 2021 (5)
B. A. Cannukos, A. T
KOpeckys. . OcHOBHBIE
TIPUHLUIIBI pacuéTa
TPaeKTOPHHU JieTaTe/IbHbIX
anmaparog: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2008 (3)

15

Wrtoro mo pasgeny 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BAJIVINCTUKA PAKET

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

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

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

KouTtposibHas padoTa

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

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
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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 20 | 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 20 | 20 TeKy1LLero
HCI0/Ib3yeMble NPH ONMUCAHUU KOHTPOJISA
aBwKkeHus JIA.
Paspen 3. YpaBHeHus
KoutponbHas
AUHAMHUKM MPOCTPAHCTBEHHOI'0 6
BIDKeHHs )kecTKoro JIA c pabora,
3 6 A o N 42 | 22 | 10 12 20 20 | 20 Otuer 1o
nepeMeHHO# Maccoii 6e3 yuera
o MpaKTHU4eCKOMY
Ko/1e0aHHH KHAKOr0
3a/]laHuUI0
Harno/IHUTe/Is.
Pa3pen 4. PacueTt TpaeKkTopuii OtueT 1o
3 6 |HeympaB/isieMbIX U aBTOHOMHO- | 59 | 29 | 14 15 30 20 | 20 |mpakTHyeckomy
ynpasisieMbix JIA. 3a/laHUO0
Pa3pen 5. Pacuet TpaekTopuii OtueT 1o
3 6 |TemeynpaB/isieMbIX U 24 9 4 5 15 20 | 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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Onenounblie MaTtepuaasbl mo gucuumiudHe BAJIJIMCTUKA PAKET

ITK-1.3 - CnocoGeH K pa3paGomke mamemamu4ecKux mooesell U NpoeedeHUI0 pacyemos 6 od1acmu
OUHAMUuKu, 6a11UCMUKU U ynpasaeHus No/iemamu paken u KOCMU4eCKUx annapamoe

Ne 1 TIpouwuTaiiTe TeKCT, BbIOEpHTE MPaBHI/IBHBIN OTBET U 3allIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BHIOOD
oTBeTa

YKakuTe, uTO OIpefesIsitoT KUHeMaThyeCK1ue COOTHOLIEeHHUS

a. KOOp/IMHATHI LIeHTpa Macc JieTaTe/IbHOIO arrapara U yIvibl TaHraXa, PbICKaHUs U KpeHa
b. yrnoByio v uHelHy0 ckopocTtH JIA

C. YIVIBI aTaKU U CKOJIbXKEeHUS

d. KoopAWHaTHhI LieHTpa Macc JleTaTe/JbHOT0 anmnapara U YIVibl aTaKy U CKOJTbKeHUsI

€. 3aBUCHMOCTb Me)XX/ly YIVIOBBIMU U JINHEHHBIMU CKOPOCTsIMH JIA
Ne 2 TIpouwTaiiTe TEKCT U 3alUILUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

Kakue orpaHnueHys ¥ oueMy Hak/IaJ[bIBalOTCSI Ha IO/l aTaky NPy NpoxoxeHnu JIA yuyactka
TPaeKTOpPUU B 00/1aCTH TPAHC3BYKOBBIX CKOPOCTeH

Ne 3 TIpounTaliTe TEKCT 1 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

AKTHBHBII Y4aCTOK TPAaeKTOPUH OA/UTMCTUYECKOM pakeThbl OObIIION aTbHOCTH MOXKET ObITh pa3buT Ha
KaKMe y4aCTKH y4acTKH

Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
CooTHecUTe Harpas/ieHye ¥ COOTBEeTCTBYIOLIYI0 KOOPAUHATHYIO 0Ch

1. Ocp OX cBsI3aHHOM CHCTeMbl KOOPAHWHAT
2. Ocb OXa CKOPOCTHO# CHCTeMbI KOOpAMHAT
3. Ocb OXc cTapTOBOM CUCTEMbI KOODUHAT

a. HampaBJ/IeHa I10 0CH JIeTaTeIbHOro arrapara
b. HampaBsieHa 10 HarpaB/IeHUIO CTPEJTBObI

C. HampaBJ/IeHa 110 BeKTOPY CKOPOCTH
Ne 5 TIlpouuTaiiTe TEKCT M yCTaHOBHUTE COOTBETCTBUE
C NOMOLI[BI0 KaKUX YTJIOB MOKHO TIEPENTH OT OJHOM CHCTeMbI KOOPZMHAT K ApYrom?

1. OT CTapTOBOM K CBSI3aHHOM
2. OT CTapTOBOM K CKOPOCTHOU

3. OT CKOPOCTHOM K CB$SI3aHHOM

a. yTros pbICKaHHs, TaHraka, KpeHa
b. yros Kypca, BO3BbIIlI€HUsI, CKODOCTHOM yros KpeHa

C. YyroJi aTaku, CKOJIb>)KEHHW A

Ne 6 TIIpounTaiiTe TeKCT, BbIOEpHTE MTPaBHI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBArOLI[He BEIOOD
OTBETOB

Kakuie KoopivHaTHBIE OCH Jie)KaT B TOPU30HTAIBHOMN TJIOCKOCTU?
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a. ocb OX CBfI3aHHOM CUCTEeMbI KOOpAUHAT

b. Ock OZ* 1MosyCKOPOCTHOU CUCTEMBI KOOPJMHAT

c. Ocb OZe nonycBsA3aHHON CUCTeMbI KOOPAUHAT

d. Ock OZa CKOpPOCTHOM CUCTeMBI KOOPAWHAT

e. Oce OXc cTapTOBOM CUCTEMBI KOOPUHAT

Ne 7 IlpouMTaiiTe TEKCT U YCTAHOBUTE IOC/IE[0BaTeIbHOCTD

YcraHoBUTE moc/jieA0BaTe/IbHOCTE YUACTKOB, U3 KOTOPLIX COCTOUT INPOTrPpaMMHAs TPAEKTOPUA
OAHOCTYHEanTOﬁ Oa/ICTHUe CKOM PakKeThbl Ha dKTBHOM Yy4UaCTKe

1. yuacrok "pasBopora"
2. BePTUKA/IbHBIA y4aCTOK
3. yyacTok "HaBefeHUs "

4. yyacTok "3aBaja"
Ne 8 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/I/JOBAaTeTHHOCTD
YKakyTe Mocae[0BaTe/lbHOCTh [Iepexosia M3 CTapTOBOM CUCTeMbI KOOPAMHAT B CKOPOCTHYIO

1. mOBOPOT BOKPYT OCH 0Z* Ha yroJ BO3BBILLIEHNUS
2. TIOBOPOT BOKPYT OCH OyC Ha yroJl Kypca

3. MOBOPOT BOKPYT OCH 0Xa Ha CKOPOCTHOW YTroj KpeHa

Ne 9 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIE BEIOOD
oTBeTa

Yepe3 Kakue yIJIbl CBS3aHbI MeXK/ly COOOM CBsi3aHHAst M CTAapTOBast CUCTEMbI KOOPAWHAT?
a. YIVIbl HyTalluy, pOTalyu U TIperecChu

b. yIyBl aTaky U CKO/Ib)KeHUsI

C. YIVIBI KypCa, BO3BBILLIEHNS U KPeHa

d. ymibl TaHraXka, peICKaHUsl U KpeHa

€. YIVIbI aTaKH, CKOJIb)KEHUs, CKOpOCTHOﬁ yroJj KpeHa

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MTPaBU/IBHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

YkaKuTe BepHYIO CBS3b MeK/ly MaTpPULIAMU HaIPaBJIsTIOIINX KOCHHYCOB
a. A=B(CA"T)

b.  B=A(CAT)

C. C=AB

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

Ne 11 TIpouuTaiiTe TEeKCT, BEIOEpUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
HpI/I KaKUX OOMYIIeHUAX CIIpaBed/IMBO YIIPOIIEHHOE BbIDAXKEHUE [JId OIpeieIeHUdA yIjla KpeHda:

a. yroJ BO3BBIIIEHHUS paBeH HYJIIO

b. yron Bo3BbIlIeHUs paBeH 90

C. YTOJ aTaku, CKOJIb)KeHHs], KpeHa - MaJjible YIJIbl
d. yron TaHraka paBeH yIyy BO3BBIIEHUSI

€. YroJl aTakKu paBeH HYJII0

Ne 12 TIpouuTaiiTe TEKCT, BRIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

Kakoit MeTo/] HaBe/ieHUsI He OTHOCUTCSI K MeTO/laM TeJieyTIpaB/IeH st
. METO/ TIapa/uIeIbHOTO COMMYKEHMSI

. MEeTO/ TIOJTHOTO CITPSIMJIEHUST

. METOJI «KHaKPBITHS» 1[eJTH

. METO/I, TIPOTIOPLIMOHAILHOTO COMKeHust

. METO/] TIOJIOBUHHOTO CIIPSIMJIEHUSI

b WNRE

IT1K-1.4 - CnocoGeH K pa3pabomke as120pummoe 6a11ucmuyecKux paciemos u aHaau3y /enHo-
MexXHUYeCcKuX Xapakmepucmuk pakem u KOCMU4ecKux annapamos

Ne 1

Ne 2

Ne 3

Ne 4

ITpounTaiiTe TEKCT U 3aMUIIKTE Pa3BePHYThIM 000CHOBAHHBIN OTBET

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

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYTHI 000CHOBAaHHBIN OTBET

ITepeuriciiTe OpOMTHI KOHUUECKOTO CeueHHs! ObIBAIOT B 3aBUCHMOCTH OT BeJIMUMHBI SKCLIEHTPUCHUTETA
IIpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBUE

B 3aBHCHMOCTH OT BeJIMUMHBI SKCLIEHTPUCUTETA, OPOUTHI KOHUUECKOTO CEeUeHHsI ObIBalOT
1.e<1

2.e>1

3.e=0

4. e=1

a. OKPY)XKHOCTh
b. runep6ona
c. mapabona

d. snmurnc
ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

YcTaHoBUTe TI0C/Ie[I0BaTeIBHOCTD YUAaCTKOB, W3 KOTOPBIX COCTOUT TIPOrpaMMHasi TPaeKTOPUst
OZJHOCTYTIEHUATOW Oa/NTUCTUUECKOM PaKeThl Ha aKTHBHOM yUacTKe

1. mepBBIi y4acTOK

2. BTOPOU y4aCTOK

3. TpeTui yuacTok

4. yeTBepTHIN y4aCTOK

a. yyacTok "passopora”

b. BepTHKabHBIN y4acTOK

C. y4acToK "HaBefieHus"
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Ne 5

Ne 6

Ne 9

d. yuactok "3aBana"
[TpounTaiiTe TEKCT ¥ YCTAHOBUTE MOC/IeJ0BAaTEbHOCTh
[lnst mepexozia U3 CKOPOCTHOM CHCTeMbI KOODJMHAT B TIO/TCBSI3aHHYIO HEOOX0[MUMO:

1. MOBepHYTh MPOTHB YaCOBOI CTPe/IKA BOKPYT OCH OX Ha yroJs KpeHa
2. TIOBepHYTh BOKPYT OCU Oya Ha yToJl CKOJIb)KeHUsT

3. IOBEepPHYTb BOKPYT OCH 0Z Ha YroJl aTaku

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]'[bHBIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBBIBaI-OLL[I/Ie BbI60p
OTBeTa

Kak naripasneH Bekrop Jlariaca?

1. meprieHAUKY/SPHO TIJIOCKOCTH OPOUTBI

2. B anoLieHTp opOuTHI

3. B TIepULIEHTP OPOUTEI

4. 110 HaNpaB/IeHUIO K IPUTATUBAIOIIEMY LIEHTPY

5. o paguyc-Bekropy JIA

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BbHBINA OTBET UM 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

Kunemaruyeckuie COOTHOILIEHUS BbIBe/IeHbI TIPU CJIEAYIOIIUX JOMYILIeHUIX
a. He yuMThIBalOTCSI KOPMOIMCOBLI CHJIBI M BO3MYILLAIOILee feiicTBre arMochepbl 3eMn

b. CraproBasi cicTeMa KOODJUHAT IPUHUMAaeTCs] HHePIUAIbHOM, HO TIPU 3TOM YUWUTHIBAeTCS
BpartaTesbHOe IBIKeHue 3eMI

c. He yuutsiBaeTcsi opOUTaIbHOE ABWKEHHe 3eM/M U e€ BpalljaTe/ibHOe [BIKEHNEe

d. Cuuraetcs, uto ABr>KeHUe JIA NPOUCXOAUT T0[, AeMCTBUEM OJHOU LIeHTPa/bHOMN CUJIbI 3eMHOTO
TTOTEHUS

e. He yuuTbiBaeTcst opbuTanbHOe IBIDKEHUE 3eMTH U CUMTAeTCs, UTO JIBIKeHUe JIA MPOMCXOAUT Mo
JeficTBeM OZHOM 1L|eHTPaJbHOU CUJTbI 3eMHOT'0 TSATOTeHUs

HquHTaﬁTe TEKCT U YCTAHOBUTE IOC/I€40BaTE/IbHOCTD

Inist Toro, yToOBI HAWTH CKOPOCThL V B C/IeAyIONel Touke 1Mo MeTofy PyHre-KyTTa ueTBepToro nopska,
Heo0Xx0uMo:

1. TIpouHTerpyUpOBaTh ypaBHeHHe mapabosibl oT ta o ta+h3.
7. Haitt ipousBoguyto dV/dt B (Vc,ta+h/2)

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

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

4. HaliTh ypaBHeHHe 11apabo/ibl B IJIOCKOCTH TIPOU3BOAHOMN
5. K npuparrienuto fo00aBuTh Va

6. Haittu mpousBognyro dV/dt B (Va,ta)

HPOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

HpOEKL[I/II/I HOALEMHOﬁ CHUJ/IBI HAa OCH HOHYCKOpOCTHOﬁ CHUCTeMbI KOOpAWHAT TIPpU yUYeTe BETPA PABHBI:

1. Ha ock Ox >k paBHa Ysinv
2. Ha ocb Ox* paBHa Ycosv
3. Ha ock Oy paBHa Ysinv
4. Ha ock Oy paBHa Y
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5. Ha ocbk Oy* paBHa Y cosv
6. Ha ocb Ox >k paBHa —Ysinv

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

YKakuTe, UTO ONpesesisiFoT TeOMeTprUUeCKre COOTHOLIEHUS

a. CBSI3b MEX[Y YIVIaMU, OPUEHTHUPYIOLMMH JIA, U UX YIVIOBBIMK CKOPOCTSIMU
b. B3aMMHOe MOJIOKeHHE CKOPOCTHOW M CBA3aHHOM CHCTeM KOOpAMHAT

C. ToJiokeHHe ocu JIA 0THOCHTebHO CTapTOBOM CHCTEeMbl KOODJUHAT

d. cBfi3b MeX/ly YIVIOBBIMHU U IMHEMHBIMHU KOOpAWHaTamu JIA

€. CBA3b MeXAY yIVlaMH, OpUEHTHUPYIOLUMUA JIA B Pa3/IMYHbIX CUCTE€MaX KOOPAWHAT

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIE BEIOOP
OTBETOB

Kaxkoi MEeTO/i HaBeJleHWA He OTHOCHUTCA K MeTOAddM CaMOHdBeJeHHs
. METO/ Iapa/ljieJIbHOIro CcOMmbKeHust

. METOJ TpexX TOUEeK

. MeTo[ IIOTOHH

. MeTO/, ITPOITOPILMOHA/IbHOT'O COMKeHUSs

. METO/ ITOJIOBUHHOT'O CIIpAMJIEHUSA

UGB WNRE

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Crioco0bl YIIPOIIeHHST TIO/THOM CUCTEMbI YPaBHEHUH, OTMCHIBAIOIIEH ABW)KEHHE JIeTaTe/IbHOTO arrapara
TIpY 3aKperIeHHbIX PY/IsX

1. MCK/TIOUeHKWe YpaBHEHUH, COIePIKAII[MX OCEeBbIe MOMEHThHI MHEPIUH

2. TIoCTyTaTeIbHOE JBWKEHKE LIEHTPa MaccC ¥ BpalljaTe/ibHOe IBM)KEHHe OKOJIO L[eHTpa MacC
3. IpoJonbHOE U OOKOBOE

4. TuHeapu3aLsi CUCTEMbI YPaBHEHUH

5. IBWKEHHE PbICKaHHsI ¥ KPeHa
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