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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.04.01 PakeTHbIe KOMIIEKCbI U KOCMOHAaBTHKa
roj Habopa rpymmb: 2024
Iporpammy cocTaBui:
Kadenpa A5 JUHAMUKA U YIIPABJIEHVE ITOJTETOM JIETATEJIBHBIX ATIITAPATOB

TensikoB Pudar ®apugosnd, K.T.H., JOLEHT

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel A5 JTHAMUKA 1 YITPABJIEHUE ITOJIETOM JIETATEJ/IbHBIX AIIIIAPATOB
3aBegytomuii Kadezpoii Tommerun O.A., A.T.H., pod.

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A1 PAKETOCTPOEHHUE

3aBeyroiiuii kadenpoit bopozsaBkus B.A., A.T.H., ipog.

26342



PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
BAJUVIMCTUYECKOE ITPOEKTUPOBAHME JIETATE/IBHBIX AIIIIAPATOB

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

[ICK-1.05 — crioco6HOCTb BECTH MOUCK W BHEAPEHHE MepPCHeKTUBHBIX TEXHUUYECKUX DeLIeHWH W TeXHOMOTUH MPHU MPOeKTUPOBAHUH PakeT U
KOCMHUECKHX araparoB

@DOPMHPOBAHHIO KOMITETEHLIUH CITY)KUT JOCTIIKEHHE CJIE/YIOLIMX Pe3y/IbTaToB 00pa3oBaHus:
IICK-1.05

3HAHUA:

Ha ypOBHe Tpe/ICTaB/IeHu:

- OCHOBHbBIE THIIbI OPOMT M K/IACCHI OPOUTANIBHBIX CTPYKTYP, WMCIIOJB3YEMBIX INMPH Oa/MCTHUECKOM IMPOEKTHPOBAHHH KOCMHUECKHX
cucTem;

- MeTo/{pI BbIOOpa OPOUT ¥ OPOHUTABHBIX CTPYKTYD;

- NIePCIIeKTUBBI Pa3BUTHSI M COBEPILIEHCTBOBAHMS NIPOEKTHO-0a//IMCTUUECKUX U Lje/IeBbIX XapaKTePHCTUK PaKeT U KOCMUUECKHUX CHCTeM;

Ha YpOBHe BOCITPOM3BeZIeHHsI 1 IOHUMaHHUsL:

- MeTO/ibl OA/UTMCTHKO-HAaBUTaLMOHHOTO 0becrieueHys TI0/IeTOB PaKeT;

- MeToZMYeCKYe MOZX0/bI K ONTIMH3alliy IIPOrpaMM YIIpaB/IeHHs BIKEHNEM PaKeT;

YMeHusi:

TeopeTHUeCKH U NPAaKTUIeCKU:

- HCIO/Ib30BaTh MeTO/b! 0a/UIMCTUKO-HABUTALIMOHHOTO 0OecIieueH st 0JIETOB PaKeT, IPUMEeHsITh OCHOBHbIE TeOPETUUECKHe TTOIOKEHUs 1
MeTOZ[bI IIPH PellieHNH 3a/ja4 BbIO0pa KOMIIOHOBOYHBIX CXeM U IIPOTrpaMM YIIpaBjieHUs! IBI)KeHHEM PaKeT;

- IPUMEHSITh OCHOBHbIE TeOpeTHUeCKHe TI0JIOKEeHNsT 1 MeTO/bI /151 BbIbopa OpoUT 1 OpOUTANBHOI CTPYKTYPbI KOCMUUECKHUX CHCTEM;

- COCTaBJISITh MaTeMaTHueCcKHe MOZe/H /I pacueTa TPaeKTOPHI U UCC/IeJOBaHUs JMHAMUKH JIBVDKEHUS pakeT ¥ KOCMUYeCKHX allapaTos;

- COCTaB/ISATh AJIFOPUTMBbI 1 TIPOIPaMMBbI /IS YNC/IEHHOTO PeLleHust CUCTeM Aud(epeHI{aNbHbIX YPaBHEHHH, ONpe/ie/IolIUX /BIDKeH e
pakKeT ¥ KOCMUYEeCKHX allaparos;

- IPUMEHSITh MeTO/|bI PellleHHsl KpaeBbIX 3a/jau Oa/UTMCTHKY;

- WCIIONB30BaTh METOABI 0OpaTHBIX 3ajiau AWHAMUKHU /IS ONpeeneHHss CMI M MOMEHTOB, HeOOXOAMMBIX ISl peayM3aliiyl 3a/jaHHbIX
TPaeKTOPUH /IBU>KEHUS];

- IPUMEHSITh MEeTO/[bI ONITHMAJIbHOTO YIIPaB/IeHUs Ji/Isl pacyeTa ONTHMaJIbHBIX TPAeKTOPHI U CHHTe3a ONTHMa/IbHOTO YIIPaB/IeHHs;

HABbIKU:

VMeTb HaBbIKU U BIa/ieTh:

- (opManuzalMM W pelleHHs MPAaKTUUeCKHWX 3ajau B 061acTy BbIOOpa KOMIIOHOBOUHBIX CXeM PAKeT M IIpOrpaMM YIIpaBleHHsl MX
JIBIDKEHHEM;

- Ga//IMCTHUEeCKOr0 MPOEKTUPOBaHHUsl KOCMUUECKMX CHCTEM Da3/MUYHOIO LieJIeBOrO Ha3HaueHWs 10 3a/iaHHbIM TPeOOBaHUSIM K YPOBHIO
pelleHus I1e/IeBbIX 3a/1a4;

- WCIO/Ib30BaHUSI METOJ0B pa3pabOTKM MaTeMaTHueCKUX MOJesield, Kak /I UCC/Ie/|OBaHUs TPAeKTOPUI [BIDKEHHUs C HCIIO/Ib30BaHHEM
VIIPOLIeHHBIX MOZie/ield, Tak 1 JIsl UCCIe[JOBaHNs ABVKEHHSI C YUeTOM JJMHAMHUKH pabOoTHI 3/1IeMeHTOB CHCTEMBI YIIPAB/IeHHS B 1{eJIOM;

- WCIO/Ib30BaHUsl aHATUTHMYECKUX M UMC/IeHHBIX METOJOB aHa/lM3a MaTeMaTHueCcKMX Mo/ielel M pacyeTa MapaMeTpOB M XapaKTepHUCTHK
JleTaTe/bHBIX aIlllapaToB Pa3/INyYHbIX K/IAaCCOB;

- pellleHus 3a/ja4 ONITUMAJIbHOTO YIIpaB/IeHHs;

- COCTaBJIeHWsl aJTOPUTMOB M TIPOTpPaMM JJIsi YMCJIEHHOTO pelleHMsl 3a7iad JUHAMHUKY I107leTa W YIpaB/IeHHs [IBIDKeHHEeM pakeT U
KOCMHMYEeCKHX arfapaToB.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyunnvHa BAJINIMCTUYECKOE ITPOEKTUPOBAHUE JIETATEJ/IBHBIX AIIITAPATOB siBiisieTcsi AUCLMIVIMHONM YacTH,
(opMupyemoii yuacTHHKaMH 00pa30BaTe/IbHBIX OTHOLIEHHH 0s10Ka 1, porpamMMbl TIOATOTOBKY 110 Harpae/eHuto 24.04.01 PakemHble
KOMN/1eKChbl U KOCMOHA8MUKA.

Copiep)xaHye AWCLMIUIMHBL SIB/ISIeTCS JIoTMUecKuM MnpogobkeHueM gucuuiuiiH: BBICIIIASA MATEMATHUKA B HAYUHBIX
HCCJIEJOBAHUSAX, YIIPAB/IEHUE IIPM HA/IMUMU HEOIIPEJE/JIEHHOCTEM, IIPUBEOPHI CHUCTEM YIIPAB/IEHUS
JIETATE/IbHBIMU AIIITIAPATAMMU.

CozeprkaHye JUCLAIUTMHEI SIBJISIETCS OCHOBOM st ocBoennst guctmruii: [IOATOTOBKA K ITPOLEAYPE 3AIUTBI U 3ALIIATA
BBIITY CKHOU KBAJTTMOGUKAITMOHHOU PABOTBL.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

¢ OIIK-1 — CniocobeH caMoCTosTe/IbHO PUOOpeTaTh, pa3BUBaTh U PUMEHSTh MaTeMaTHuecKye, eCTeCTBeHHOHAyUHble, COLaIbHO-
9KOHOMHUECKHe ¥ IpodeCCcHOHaNIbHbIE 3HAHNS JJ1s1 PellieHVs] HeCTaHAAPTHBIX 3a7iady, B TOM UKC/Ie B HOBOM W/IM He3HAKOMOM cpefie U B
MEXX/IUCLIUIUIMHADHOM KOHTEKCTe

o OIIK-5 — Crioco6eH HCI0/Mb30BaTh COBPEMEHHbIE ITOXO0/bI K METOAbI PELeHHs TPOQeCCHOHAIBHBIX 3a/jau B 006/1aCTH aBUALIOHHOM 1
PaKeTHO-KOCMUUeCKOH TeXHUKH, BK/IIOUasi yIpaB/ieHHe NPOeKTaM1 CO3/,aHusT HOBBIX 00pa3L{0B TEXHUKU M YTU/IM3aL{H YCTapeBLINX

o TICK-1.03 — CriocobeH opraHi30BbIBaTh Pa3paboTKH TeXHIHUYECKOTO TPe//IOXKEHHsI, aBAHIIPOEKTa, ICKU3HOTO MIPOEKTa, MaKeTa M
TeXHUYECKOTO TIPOEKTa JIeTaTe/IbHOTO ariapara, ero MoJ,epHU3aLuK Ik MOAUGMUKALIK

¢ YK-1— CriocobeH oCyI1jeCTBIAT KPUTHYECKUI aHa/IM3 MPOBIEMHBIX CUTYaLUi HA OCHOBE CHCTEMHOTO T10/X0/1a, BbIpabaTeiBaTh
CTpareruto JAedcTBui
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3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AyauTOpHBIE 3aHATHS N
B KOHTaKTHOH dopme E ey
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¢ | 5 sx | Ef
& E F n YeCKHX e/IMHHIL a ° g ] 3 ) 63
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Paspen 1. UncienHble 0 IpUG/IHIKEHHbIE AHA/IHTHYECKHE METO/AbI PellieHHs 3a/{a4 BHeIHel 6a/umcTuky. 1.1
'Unc/IeHHbIe METO/IbI MHTeT i i1 6amcTKy. TOYHOCTb pacyeToB H BbIGOP Liara
6 11 |umTer 1210 aHA/UTIYECKHe MeTOp!: NapaGo/yecKas Teopus, UIMNTHYeCKas Teopus. [Togo6He 9 2 2 0 7 10
TpaeKTOpHii 1 Tab/uHbIe MeTOABI perenns. 1.3 MaTeMaTHuecKas 3a/1a4a HH VHTepric it
mHorousieH Jlarparka. iHTepriossiuoHHbIe hopmysibl HbtoToHa 1 Iaycca.
Paspen 2. KpaeBble 3ajaun 6a/UIMCTHKH M MeTOABI MX pernenust. 2.1 OcoGeHHOCTH KpaeBbIX 33/a4 Ga/UTHCTHKY 1
6 1 MeTozbI MX perenus. Metoz HeioToHa, rpajuenTHEIe MeTobI, MeTos CTedibercena. PacueT Noma/jaioux TpaeKTOPHii. 16 6 2 4 10 10
Pacuet yCTaHOBOUHBIX JJaHHBIX MeTofoM HbroToHa. 2.2 JIByXToueuHble KpaeBbie 3a/jaui C IapaMeTpHYeCKNM yIIDaB/IeHHeM.
Teopema BepHinTeiiHa 0 eJMHCTBEHHOCTH DeLleHHs KPaeBoii 3ajiaun. MeTo/Ibl pelireHus.
Paspen 3. O6paTHble 3a8aun AMHAMHKH. 3.1 KoHujerniust 06paTHbIX 3334 O HIH
6 11 QYHKLMI /151 peleHnst KpaeBoi 3aJaun 3.201 ycoBuit CITyCKaeMoro 20 10 2 8 10 10
JIeTaTe/IbHOIO armapara, obec T B TOUKY 1
Paspen 4. MeTofp! ONITHMA/ILHOTO YIIpaB/ieHHst B 6a/uticTHKe. 4.1 [IpiMeHeHe MPHHLIMIA MAKCUMyMa JUTs pacueta
6 11 |ommamamsmbncT ii. Onm nporpamma Ha op6ury. 4.2 T NpHHLNA MAKCHMyMa A5 n 1 5 s 10 20
pacyeTa ONTHMA/IBHBIX TPAeKTOPHiA. MaKCHMH3aIs CKOPOCTH Ga/IHCTHYECKOH PaKeThl B KOHI|e aKTHBHOTO yyacTka. 4.3
] meToa KOIO MpOT] 3ajjaua 0 MaKCHMyMe HaK/IOHHO# JJaTbHOCTH Mo/IeTa.
Paspen 5. Banmcruyeckoe npoektupoBanue 3YP. 5.1 OcobeHHocTr HanmcTiieckoro npoektnposanust 3YP. Cxema
GamcTryeckoro pacyera. Beibop ornopHoii Tpaektopuu 3YP. 5.2 Passutie MetozoB HaBeeHust 3YP. Haeenne 3YP Ha
6 1 (OCHOBE METOJ0B ONTHMA/TbHOIO yTIpaB/ieHHs. [IpuMeHeHHe MeTO10B TeOpHH urp s 3yp 2 1 4 8 10 30
Ha ouyio erb. 5.3 F rpynnbl 3YP Ha rPyTITy MaHEBPUPYIOLX L{e/eii B Bu/ie HepapXHuecKoii
nddepeniuabHOi Urpbl. BeckoaMiMoHHbIH BapuaHT. 5.4 Hapeienue rpynnbi 3YP Ha rpyriny MaHeBpUpYHOLMX Liesieii B
BH/le MepapXHyuecKoit 0l urpsl. K 1l BapHaHT.
Pasien 6. B MCTHUECKOE NPOEKTHPOBaHHE KOCMHUCKHX cHCTeM, 6.1 DopMupoBanue paBounx opout. Jlomyiers
npH BhIGOpe cxembl hopMHPOBaHHs pabounx opGUT. CxeMbl GOpMHPOBaHHs pabounX opOHT. 6.2 MaHeBp B IIOCKOCTH
0pGHTHI. MaHeBp H3MeHeHHeM T10CKOCTH 0pGuThI. KoMGHHUPOBaHHbIH MaHeBp Mpu BeiBoge KA Ha cTaljoHapHYyI0 opGHTY.
6 11 6.3 Ynpaenenvie KA Ha starie lajibHero Cxembl tenTpa Macc KA npu BbirosiHeHuu 20 10 4 6 10 20
3apiaun Berpeun. dasuporanme KA u obnactu Jocsraemoctd. Kpaesast 3a/1a4a Ha yuacTke Ja/ibHero HaseeHust. 6.4
Vnpaenenne KA Ha stane 6mpkHero MeTozst Ha yyJacTke cl 6.5
ONTHMA/IEHBIX POrPaMM C
Bcero 3a 11 cemectp 108 51 17 34 57 100
Bcero no gucuuniHHe 108 51 17 34 57 100
3.2. AyANTOPHBIN NPAKTHKYM
Ne HomMep 1 HaMeHOBaHMe pasfe/ia O0neMm,
Tema NMPAaKTHYeCKOro 3aHATUSA
n/n AUCHUITUHBI ayA. 4acoB
Paszzen 2. KpaeBble 3aziauu Oa/UTMCTHKUA U .
1 PertieHvie KpaeBoii 3a1aun Ga/TMCTHKY 4
MeTO/bl UX peLleHWA.
OnpejesieHre ONTUMAa/IbHOW TPOrpaMMBbI yTIpaB/IeHHsI Ha OCHOBe 0OpaTHOM
2 |Pa3gen 3. O0OpaTHbIe 3a[jauu JMHAMUKH. PEA porp yrip P 8
3aJ,auu JUHAMUKU
3 Paspen 4. MeTo/ibl ONTUMAa/ILHOTO OnTuMasnbHast nporpamMmma yripaB/jeHHA CITyCKaeMOr0 JieTaTe/IbHOT0 arrapara 8
YIIpaBJ/IeHUd B Oa/IIMCTHKE. TIpY HaBeJeHWU B 3a[JaHHYIO TOUKY ITpULIe/IMBAaHUA
4 Paspen 5. Banmcrieckoe Wrposoii MeTog, HaBefeHus 3YP Ha MaHeBPUPYIOLIYIO Lie/b 8
rpoeKkTupoBaHue 3YP. P i A PHPYIOLyIO 1Y
Paspen 6. banmictuyueckoe
5 ‘YripaBneHue KOCMAYeCKUM arapaToM Ha y4acTKe Jja/jbHero HaBeJeHus! 6
TIPOEKTUPOBaHKE KOCMHUYECKUX CUCTEM.
Bcero 3a 11 cemecTp 34
3.3. CamocrosTenbHas padora crygenta (CPC)
Ne HOMEP U HaUMEHOBaHHe pa3jie/ia OﬁbeM,
Couep)l(a}me yq96HOF0 3a/jlaHuA
n/n JACHMIUTAHBI JyacoB
Pa3nen 1. YucieHHbIe U MPUOIKEHHbBIE .
I/I3yquHe NpefyCMOTPEHHBIX ITPOTrPaMMOU AUJaKTHUeCKUX eIUHUIL] T10
1 dHa/IMTUYECKKWEe MeTOAbI PellleHHd 3a4a4 KOHCTIEKTaM JIeKLIIA 1 DeKoMe eMoii JuTeDa e 7
BHeIlIHell 6a/UTUCTHKH. K p HAY parype.
Vi3yueHue Tipe/lyCMOTPEHHBIX IMPOrpamMMOit AKTHUEeCKUX eINHUL] 110
Pasgen 2. Kpaesbie 3aziaun 6ammicTuky n y PeLyemoTp porpam A A
2 KOHCIIeKTaM JIeKLIMi U peKOMeH/lyeMo#i iTeparype. BeirnonHeHue 10
MeTO/bl UX peLleHus. .
MpaKTHYeCcKoi paboTel Nel.
V3yueHve rpejyCMOTPEHHBIX IPOrPaMMOi JUAAKTHUeCKHX eJUHHL] 110
3 |Pasgen 3. OGpatHble 3a7auu JUHAMUKH. KOHCIIeKTaM JIeKLIMi U peKoMeH/lyeMoH iuTeparype. BeironHeHue 10
paKkTHyuecKoit paboTsr Ne2.
V3yueHue TpelyCMOTPEHHBIX MPOrPaMMOi AKTHYeCKUX eIUHUL] 110
Pasnen 4. MeTozibl ONITUMA/ILHOTO YIIPaB/IeHUA B Y PEAYCMOTD porpan ML AHHIL
4 KOHCIIEKTaM JIEKLIMKM U PEKOMeHyeMOU JiuTepaType. Beinonnenue 10
GanmmcTike. <
pakTHuecKoi paboTsr Ne3.
VI3yueHue npelyCMOTPEHHBIX MPOrpaMMOM AKTHUeCKUX eNHUL] I10
Pasnen 5. bammucTryeckoe NpoeKTUPOBaHKE Y PEAYCMOTD porpan A A
5 3yP KOHCTIeKTaM JIeKLIMi ¥ peKOMeHZlyeMo# iuTeparype. BeinonHeHue 10
) paKTHYeckoi pabotsl Ned.
Vi3yueHue Tipe/lyCMOTPEHHBIX IMPOrpamMMOit AKTHUEeCKUX eINHUL] 110
Pazgen 6. Banmictiueckoe MpoeKTHPOBaHKE ¥ PEAYCMOTD porpa AR AVTHHL
6 KOHCIIeKTaM JIeKLIMi U peKOMeH/lyeMo#i iTeparype. BeinonHeHue 10
KOCMHUYEeCKHX CUCTEM. .
MpaKTHYeCKoi paboThl Ne5.
Bcero 3a 11 cemecTp 57
4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIIUIL/INHDBI
CEMECTP HEJE/IN CEMECTPA
12|13 4 5/ 6 |7/8/9| 10 | 11|12 13 14 15| 16 17
11 TexK, Otu. no I13 AP AP Oru. no 13, TekK ap . 3a4.

YcnoBHbIe 0603HaUEHUS:
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o JIP — auarHoctuueckast pabora;

¢ TexK — BONpOCHI [I/1s1 TEKYIL|Ero KOHTPOJISE;

e Oru. no I13 — oTyeT Mo NpaKTUYECKOMY 3a/JaHUIO;
o nud. 3au. — fudbepeHIPOBaHHbIN 3aUeT.

TeKyLuii KOHTPOJIb YCIIeBAeMOCTH CTY/AEHTOB IPOBOAMTCS B JUCKPETHbIE BpeMeHHbIe HHTePBa/Ibl B CIeAYIOMX hopmax:
[UarHoCcThUueckas pabota;
BOIIPOCEI /151 TEKYIL|Ero KOHTPOJIs;
OTYET 110 MPAKTHYECKOMY 3a/[aHHIO.

ITpoMeKyTouHas aTTecTaLus IIPOBOAUTCS B hopMax:
i bepeHIIPOBaHHBIH 3aUeT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. . BaqyucTUyeckoe MPOeKTUPOBaHKE OeCIUIOTHBIX JleTaTenbHbIX anmaparoB. CII6.5T'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2016, 36 3K3.

2. A. A. lmutpueBckuit, J1. H. JIbiceHko. . BHewuHss 6amctrka. M.: MammHoctpoeHue, 2005, 99 3k3.

3. A. A. Camapckuii, A. B. T'ynus. . UnceHHsle Metogbl. M.: Hayka. I'n. pepj. ¢u3s.-mat. imrt., 1989, 9 k3.

4. A. C. Ulanbiruy, B. A. Cannukos, . JI. TletpoBa. . [luHaMHKa ¥ HaBUrarysi KocMuueckux anmnaparos. CI16.BI'TY "BOEHMEX" um. [I.
®. Ycrunora, 2007, 169 3k3.

5. A. C. Hlanbirus, JI. H. JIsicenko, O. A. TonneruH. . MeTozb! MOA€/IMPOBAHNS CUTYAL[MOHHOTO YIIPaB/IeHHUs JBIKeHHEM OeCIIMIOTHBIX
JleTaTe/IbHbIX anraparos. M.: MamrHocTpoeHue, 2012, 50 3K3.

6. A. C. llanbiruy, C. A. Kabanos, B. A. CaHHHKOB. . ABTOMaru3arusi pacuéra Tpaekropuu JIA. CI16.BT'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 1990, 110 3k3.

7. E. A. MukpuH, ®. B. 3Bsrus. . BeejjeHue B MexaHUKY 110/1eTa U ynpas/ieHue KoCMA4YeCKUMH anmnaparamu. M.: M3g-so MI'TY um. H. 3.
baymaHna, 2020, s51. pec.

8. O. A. TonmeruH. . [luddepeHiinansHO-UTPOBbIe METOABI YIIPAB/IEHN IBIKEHHEM OeCITMIOTHBIX JleTaTe/IbHbIX annaparos. CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2009, 10 3k3.

9. O. A. TonneruH. . O6/1aCTH JOCTIKUMOCTH JieTaTenbHbIX anmnaparos. CI16.5I'TY "BOEHMEX" um. [I. ®. Yctunoga, 2013, 70 3k3.

10. }O. I. Cuxapymma3e. . bannucTtrka etatesbHBIX anmnapaTtoB. M.: Hayka. I'n. pep. ¢u3.-mart. yimr., 1982, 42 3k3.

5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUIMHE:
He TpebyeTcst.
5.3. Ilepuopuueckye U3aHus:
1. N3Bectusi PoccuiicKoii akaZileMUu pakeTHbIX U apTUI/ITIEPUICKUX HayK.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "HTepHeT", He0GXOAUMBIX /ISl OCBOEHHS! JUCLIUILIUHBI, 31EKTPOHHBIE
61O/IMOTeUHBIe CHCTEMBI:

1. https://e.Janbook.com — ObC JlaHb;

2. https://ibooks.ru — 3BC AHGyKC.py - 3T0 O0/BILIOH BEIOODP aKTyanbHOW JIMTEpaTyphl [jis Balleil GUOIMOTEKH B 37IeKTPOHHOM BHJE;
3. http://www.tnt-ebook.ru — TNT-EBOOK - 3nekTpoHHO-61b/110TeuHas ChCTeMa;

4. http:/library.voenmeh.ru — ®yHnpamenraneHast 6nbnoreka BI'TY «BOEHMEX» um. [I.®. YcTrHOBa;

5. https://urait.ru — I'naBHast — O6pa3oBarenbHas riardopma FOpaidt. 17151 By30B 1 CCy30B..

CoBpeMeHHbIe NIpoeCcCrOHaIbHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHasi 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KubepieHnHka»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJ0BaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN TOPTa/l TEXHUYECKOTo peryMpoBaHust: Hopmel, paBuita, cTranzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l 'OCToe cobcTBeHHol reHepatu BT TY
"BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMoHHBINM MOpTas MpaBoBOi HH(OpMaLMH.
5.5. ITporpammHoe obecrieueHue:
1. MATLAB R 2015a.

5.6. HpopManoHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. obpa3syp1 PKT;
2. MATLAB R 2015a.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCHHITHHBI
BAJUIMCTUYECKOE ITPOEKTUPOBAHME JIETATE/IbHBIX AIIITAPATOB

AnHoTanus paboueii MporpamMMsI

HOucyynnvia BAJTVNIMCTUYECKOE ITPOEKTUPOBAHUME JIETATEJ/IBHBIX AIIIIAPATOB sBnsieTcss AWCLMIUIMHON 4YacTH,
¢opmupyemoii yuacTHMKamMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/i0ka 1, mporpaMmbl TIOATOTOBKM MO HarpasieHuto 24.04.01 PakemHbie
KOMN/1eKcbl U KOCMOHagmukd. JIMCHUIIMHA peanv3yercss Ha ¢akynsrete A PakeTHo-kocMmuueckoil texHukd BI'TY "BOEHMEX" um. [1.9.
Yerunosa kadegpoit A5 IVHAMUIKA 1 YIIPAB/IEHUE T1IOJIETOM JIETATEJIBHBIX ATITTAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[ICK-1.05 criocoGHOCTh BECTH MOMCK U BHEAPEHHE IepCIIeKTHBHBIX TEXHHMYECKUX PEIIeHHH M TEeXHOMOTHH NPH MPOEKTHPOBAaHHH PAKeT U
KOCMHMYECKHX araparoB.

Cogiep>kaHHe JMCLIMIIIMHBI OXBaTbIBaeT KPYT BOINPOCOB, CBSI3aHHBIX C MpPOLie/lypoil ompe/ie/ieHus Mpe/iBapUTe/IbHBIX lapaMeTpoB JleTaTe/IbHOTro
arrapara WM KOCMMYeCKOro arrapara Ha OCHOBe YIIPOLIEHHBIX MaTeMaTHUeCKHX MoZesleld M Moc/lefyiollee yTOUHeHHe [apaMeTpoB 3a CUET
WCCIIeIOBAaHNS TPAeKTOPUM JIBIKEHHs, BBIOOpA aropuT™Ma M TpOrpaMMbl YIIpaB/eHUs ABW)KEHHeM, a3pojHaMUuecKoro ob/MKa jeTaTesibHOro
arrapara, HauajabHbIX W TPaHMYHBIX YCIOBHI C MCIO/Ib30BaHHEM METO/IOB pellieHHst KpaeBbIX 3a/lau BHeIlHel 6anTuCTHUKY, MeTO[0B 00paTHBIX
3a/]a4 IMHAMUKH Ji71s1 OTIpeZie/IeHrs CUJ1 1 MOMEHTOB, HeOOXOJMMBIX Ji/Isl pean3aliiy 3a/JaHHBIX TPAeKTOPUi ABYDKEHHs, METOZIOB ONTUMAa/IbHOTO
yIIpaB/IeHUs: U MeTOZ|0B Teopuu AuddepeHIuanbHbIX UTP.

TIporpaMMoii AUCLIIUTMHBI TIPEAYCMOTPEHBI CIEAYIOLKEe BUABI KOHTPOJIS:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [MarHOCTHYecKast pabora;
e BOIMPOCHI /151 TEKYLLErO KOHTPOJISE;

® OT4YeT II0 MPaKTU4YeCKOMY 3a/IaHUIO.

ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
¢ nuddepeHLIPOBAHHBIN 3a4eT.

O611jast TPYL0EeMKOCTh OCBOEHHUST AUCLIMIUIMHEI cocTapsieT 3 3.e., 108 u. IIporpaMmoli AWUCLIMIUIHEI TIPeAyCMOTpPEeHE JIeKIIMOHHbIe 3aHATUs (17
4.), MpakTHyeckue 3aHstus (34 4.), camocTosiTesibHast pabora ctygenTa (57 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
BAJUIMCTUYECKOE ITPOEKTUPOBAHME JIETATE/IbHBIX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHUS JUCLUIUIMHEI cocTansieT 108 u., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, ¥ 57 4., OTBeZIeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaunmeHoBaHue padoTbI PexkomeHjyemas MTeparypa pru(:;nzxoc*rh,
Paszpen 1. YncneHnble ¥ NpHG/IM)KeHHbIe aHA/TATHYECKHe MEeTOAbI PellleH!s 3a1a4 BHeIlHeH 6a/l/INCTHKH.
A. A. Omutpuesckuii, JI. H. JIbicenko. . BHewunsist 6amctrka: M.:
MatumHocrpoenue, 2005 (T'nasa 5)
V3yueHwe rpejyCMOTPEHHBIX IIPOrPaMMO A. C. llaneirus, C. A. Kabanos, B. A. CaHHHKOB. . ABTOMar#3ariys
UAKTUUeCKUX eMHUL] 10 KOHCIIeKTaM JIEKLIUHI U pacuéta Tpaekropuu JIA: CII6.BI'TY "BOEHMEX" um. [I. ®@. 7
PpeKOMeHZIyeMOH JIuTeparype. Ycrunosa, 1990 (I'aBa 1)
A. A. Camapckuii, A. B. T'ynuH. . Uncnenssle Metogbl: M.: Hayka. I'.
pez. ¢u3.-mar. jut., 1989 (I'1aa 3)
Wroro no paspeny 1 7
Pa3pen 2. KpaeBble 3agaun 0a/UIMCTHKH U METO/bI UX PellleHus.
V3yuerye Ipe/y CMOTPEHHbIX TPOrPaMMOi A. A. ImutpueBckuii, JI. H. JIbiceHKo. . BHemHss 6annmuctrka: M.:
» MaumHoctpoenue, 2005 (ITogpasgen 6.1)
UaKTHUeCKUX efIMHUL] 110 KOHCTIeKTaM JIeKLUi 1
exoMeryemoi muTeparype. Bomonserne . Banymctuueckoe HR?GKTHPOB&HI/{? 6eCrMIOTHBIX JIeTaTe/bHbIX 10
o anmaparos: CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2016 (J1/p
rpakTHuecKor paboTsr Nel. 1)
Wroro no pasgeny 2 10
Pa3pen 3. OOparHbIe 3aAauy JUHAMUKH.
ViayueHHe MpelyCMOTPEHHEIX POTPAMMOi A. A. ImutpueBckuii, JI. H. JIbiceHKo. . BHelHsis 6annuctuika: M.:
. MaumHocrpoenue, 2005 (Tlogpasgen 6.2)
AMAAKTAUECKIX EAMFALL TIO KOHCTIEKTaM JIEKLIMH 1 . BannicTuueckoe npoekTrpoBaHye 6eCIMIOTHBIX JIeTaTeIbHbIX 10
PEKOMEH/LYeMOH /IMTeparype. BhironHexHe annaparos: CI16.BITY "BOEHMEX" um. [I. ®. Ycrusosa, 2016 (JI/p
[pakTHuecKor paboTsr Ne2. 4)
Hroro no pasgeny 3 10
Paspen 4. MeToab! ONITHMA/ILHOTO YIIPAB/IeHHUs B 0a/l/INCTHKe.
A. A. mutpuesckuii, JI. H. JIbiceHko. . BHewunsist 6anmcruka: M.
" o MammHoctpoenue, 2005 (TTogpasgen 6.4)
3y4yeHre IpeflyCMOTPEHHBIX ITPOrpaMMOoit Cax
HAKTHYECKHX eUHUL] 110 KOHCIIEKTAM eI 1 1O. I. Cuxapynuzse. . Ba/icTuka eTaTe/bHbIX armnaparos: M.:
o Hayka. I'n. peg. ¢us.-mar. auT., 1982 (I'naBa 2) 10
pekoMeH/lyeMoii iuTeparype. BeinonHenue
HIpaKTHUECKOi paboTbl Ne3. . Bamictuueckoe nlal?eKTupOBaHI/{'e 6eCruIOTHBIX JIeTaTeIbHbIX
armaparos: CI16.BI'TY "BOEHMEX" um. [. @. YctuHOBa, 2016 (J1/p
3)
Wrtoro no paszgeny 4 10
Pazpen 5. Banmcruyeckoe npoekTupoBanue 3YP.
O. A. TommeruH. . [InddepeHnnanbHO-UTPOBbIE METOBI YIIPAB/IEHHUST
IIBIDKeHHeM beCTHIOTHBIX JieTaTenbHbIX anmnaparos: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2009 (TTogpa3zen 4.5)
O. A. TonmeruH. . O651aCTH JOCTIKUMOCTH JIeTaTe/IbHbIX alapaToB:
V3yueHwe rpejyCMOTPEHHBIX IIPOrPaMMOi CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoga, 2013 (I'1aBa 3)
MaKTUUeCKUX eIMHUL] 110 KOHCTIeKTaM JIeKLUI 1 . BanncTuueckoe npoekTrpoBaHye 6eCIMIOTHBIX JIeTaTeIbHbIX 10
PpeKOMeHZlyeMoH JinTeparype. BrironHeHe armmaparos: CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2016 (J1/p
MpakTHUeCKoi paboTsl Ned. 5)
A. C. Ilansiruy, JI. H. JIsicenko, O. A. Tonmerus. . Metoap!
Mo/le/TMPOBaHusI CUTYallMOHHOI'O YIpaB/leHusl BIDKeHueM
6eCIMIOTHBIX JIeTaTe/IbHBIX annaparos: M.: MaumHocTpoenue, 2012
(ITogpaspen 8.2, 8.3)
Hroro no pasgeny 5 10
Paspen 6. baniucTuyeckoe NpoeKTHPOBaHKE KOCMMYECKHX CHCTeM.
. BannucTuueckoe npoekTrpoBaHye 6eCIMIOTHBIX JIeTaTeIbHbIX
armaparos: CI16.BI'TY "BOEHMEX" um. []. @. YctuHOBa, 2016 (J1/p
U 2
VIzyeriue npe/lyCMOTPEHHEIX NPOrpaMMOH o E. A. MukpuH, ®. B. 3BiruH. . ];BE,ELGHI/IE B MeXaHUKY I1osieTa U
AUAAKTAUECKAX EAMHMNLL IO KOHCHIEKTaM JEKLH 1 yInpaB/ieHue KOCMUuecKuMH anmnaparamu: M.: Msg-so MI'TY um. H. 3. 10
PpeKoMeH/lyeMol iuTepaType. BrinonHeHne
rpakTHYecKoi pabotsr Ne5 baymana, 2020 (I'nasa 6, 7)
o A. C. Ilanbiruy, B. A. Cannukos, W. JI. Tletposa. . [JuHamuka u
HaBUTaLyst KOCMUYecKux armaparoB: CI16.BI'TY "BOEHMEX" um. [I.
®. Ycrunosa, 2007 (I'nasa 1, 2)
Wroro no paspeny 6 10
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TIpunoxenue

3

K paboueii nporpaMme JHCHHITHHBI
BAJUIMCTUYECKOE ITPOEKTUPOBAHME JIETATE/IbHBIX AIIITAPATOB

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora

*  BONPOCHI /s TEKYIL|Er0 KOHTPOJISE;
e OTYeT IO MPAKTHYeCKOMY 3a/IaHHIO;
o nuddepeHLPOBAHHbIN 3aueT.

KpuTepun orjeHMBaHusA

JuarHoctuueckas pagora
[uarHoctryeckas pabora npoBoautcs B popme tecta B8 SMOC Moodle:

e IIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCTaLys;
e IIpH IIpaBUILHOM OTBeTe Ha 60% BOmpoCoB u Gosiee - arTecTaLysi.

Bonpocs! /il TEKyIero KOHTPOJIs
1) Unc/ieHHBbIe METObI MHTETPUPOBAHUS YPaBHEHHU BHellIHel 0a/lTCTHKY.
2) [TpubnrKeHHbIe aHAIUTHYECKKE METO/bL: TapaboiyeckKast TeOpusi.
3) [pubKeHHbIe aHATUTHUECKHE METOAbI: SJUTHIITHYEeCKast TeOPHSL.
4) OcobeHHOCTH KpaeBbIX 3a7ia4 6a//IMCTUKK U METOABI UX PelLleHus.
5) Metoz HbtoToHa. PacyeT ycTaHOBOUHBIX JJaHHBIX MeToZioM HbroToHa.
6) Metog CreddenceHa.
7) [IByxTOUeuHble KpaeBble 3a/jaui C apaMeTpUUyeCcKrM yripaBieHreM. MeTofbl pelleHusl.
8) KoHrjerijust 06paTHBIX 3aza4 JrHaMUKY. Onpe/ieieHue yrpaBstolyX QYHKIMH [/ pellieHrs KpaeBoH 3a/jaur JUHaMUKH.
9) OmpeziesieHre HaYaIBHBIX YCIOBUH IBMKEHHUST CITyCKaeMOro JIeTaTe/IbHOTO arrapara, obecrieurBarolIyX ronagaHye B 3alaHHyI0 TOUKY
TIpULIe/TMBAHUSL.
10) [TpuMeHeH e MPHUHIIMIIA MAKCUMYyMa /IS pacueTa ONTHMabHbIX TPaeKTopuid. OnThMarbHasi MporpamMMa BbIBeZIeHHUsT Ha OpOUTY.
11) MakcuMu3aLysi CKOpoCTH 6aTUCTHYeCKOM PaKeThl B KOHLIe aKTHBHOTO YYaCTKa C MCII0/Ib30BaHHEM IIPHHLIMIA MaKCUMyMa.
12) TIpumeHeHre MeTO/a JUHaMUUYeCKOTo IIPOrpaMMHPOBaHU. 3ajjaya 0 MaKCUMyMe HaK/IOHHOM [Ja/IbHOCTH T10/1eTa.
13) OcobenHocTy bannucTiuyeckoro npoektrpoBanus 3YP. CxeMa bascTrueckoro pacueta. Boibop onopHoii Tpaektopuu 3YP.
14) HaBegenue 3YP Ha 0CHOBe MeTOZI0B ONTUMAaJIbHOTO YIIPaB/IeHUs.
15) IIpumeHeHMe MeTOZ[0B Teopuu ArddepeHIaNbHBIX UIP [151 HaBefeHNs: 3YP Ha MaHeBpPUPYIOLLYIO Lielb.

16) HaBepnenue rpynms! 3YP Ha rpyniy MaHeBPHPYIOLIUX Lieleld B BU/ie MepapXU4ecKoi AuddepeHIMaabHON Urpbl. beckoannOHHBINA BapHUaHT.

17) HaBegnenue rpynmsl 3YP Ha rpymiy MaHeBpHUPYIOIIUX Lie/lell B Bu/ie Hepapxuueckoi guddepeHipansHoi Urpel. KoamuiMoHHbIN BapyUaHT.
18) ®opmupoBanre pabourx opouT. JomyiieHys py BeIOOpe cXeMbl (OpMUPOBaHHs pabourx opout. Cxembl pOpMHUPOBaHHs pabounx OpOHT.
19) MaHeBp B IJIOCKOCTH OpOUTEI. MaHeBp M3MeHeHHeM IJIOCKOCTH OpOUTHL.

20) KombrHMpOBaHHBIN MaHeBp TpH BbiBozie KA Ha CTaljlioHapHYI0 OpOHTY.

21) Ynpasnenue KA Ha srare fanbHero HaBefieHusl. CxeMbl yIIpaB/ieHUs! ABIDKeHHeM LieHTpa Macc KA 1py BBINOTHEeHUH 3a/jauil BCTPeUH.

22) ®asuposanne KA u obnactu socsraemoctu. KpaeBast 3a/jaua Ha yuacTKe Jla/IbHETO HaBes|eHHsI.

23) Ynpasnenne KA Ha 3Tare 6/kHero HaBezieHHs. MeTo/ipl HaBe/leHHs Ha yyacTKe COMMKeHusI.

24) dopMHpoBaHKe ONTUMasIbHBIX TIPOrPaMM COMKeHNsT.

TekyIuii KOHTPOJIb YCBOEHHUsI yueOHOTO MaTeprara o paszesty AUCLMIUTMHBI IPOBOAUTCS B JOpPMe OTBETOB Ha BOTIPOCHI 15 TEKYIL|Ero
KOHTpOJIsL. B clyuae npaBU/IbHOTO OTBeTa Ha 3a/jaHHbIH BOIIPOC, KOHTPOJIb CUMTAETCS IIPOHAEHHBIM.

OTueT M0 NPaKTHYeCKOMY 3a/|JaHUI0

[Iomyck K npakTrueckoii pabore (ITP) He TpeGyercst. OOyuarormuiicst 06s13aH BEINOMHATE Bee [TP B CPOK, ¢/jaTh UX MPeIofjaBaTesio
cornacHo rpauKy MeporpuUsiTUi MeXCeCCMOHHOTO KOHTPOJIS.
I[MpakTyeckast paboTa CYNTAETCsI BBHITTOJTHEHHOH, eC/TM 00yUaloIUiCs TIOJTHOCTHIO BBITIOJIHIJI BCe 3a/jaHMs], YKa3aHHbIe B 3a7aHnu At [1P.
OrueT N0 NpaKTH4ecKol paboTe MpeyCTaB/IsieTCs B eUaTHOM BH/ie B (popmare, Mpe/yCMOTPeHHOM 111ab/I0HOM OT4YeTa 10 PaKTH4ecKoi pabore.
3amuTa oTUeTa IIPOXOAUT B (hopMe [J0K/Iaja 00ydaroIierocs 10 BBITOJIHEHHOW paboTe ¥ OTBETOB Ha BOIPOCHI MperiofiaBaTelist.
TIpu odopmeruu [TP TpebyeTcst pyKOBOACTBOBAThCS CIEAYIOLIMMU PEKOMEHAALIASIMHE:
ITP BBINOMHSIOTCS Ha JTUCTax Oymard ¢opmara A4.
Ha TuTynpHOM /MCTe yKasblBalOTCs Ha3BaHUe AUCLUILINHBL, TeMa [P, Gpamunus u MHUIMABL CTy/leHTa U NIpeliofaBareris, HOMep IPYIIbl, HOMep
1 BapUaHT 3a/jaHusl.
B Hauasie onucare/bHOI YacTH U3/1araeTcst cofepykaHue, IPUBOASATCS CxeMa, MaTeMaTHuecKasi MoJie/lb, UCXO/Hble [JaHHble /il pacueTHOro
BapuaHTa, MeTo/, pelleHus.
Bce BbIuMC/IEHNS] IPOBOASTCS NOPOOHO, COMPOBOXKAASICh HEOOXOMMBIMU MOSICHEHUSIMH. BCe BBIUMC/IEHNST 3aHOCSTCS B TaOMHLIBL.
TabuHbIe JaHHBIE B COOTBETCTBHH C TpeboBaHusiMu [IP mpescTaBisiioTcs B Brzie TpadMKoB, yC/IOBHbIE 0603HAUEHHS U Pa3MEPHOCTH
OTKJ/Ia/|bIBaeMbIX 10 OCSIM BeJIMYMH YKa3bIBatoTCsl B IPUHATBIX 110 'OCT cokpaitieHusix.
[1py BBINOIHEHUH PAaCUeTOB C MCII0/Ib30BaHUEM DBM Hy)XHO 06si3aTeIbHO IPUBOAWTS pacriedarky (JIMCTHHT) MPOrpamMM. Pesyrsrarsl
MalIMHHOIO cyeTa 0(OPMIISIIOTCS B BU/Ie TIPUIOKEHMUSI.
ITo kaxkzoit [TP oOydaroImuiics AO/DKeH TIPe/iCTaBUTh BHIBOALI HA OCHOBAHWH BBITIOJTHEHHBIX PaCyeToB.
OG6yuaroruiicst 06s13aH BBINO/HATS Bee [TP B CPOK U C/1aBaTh X TPeIofaBaTeslto COIIacHO rpayKy MepOoIpHUsiTHil MeXKCeCCHUOHHOTO KOHTPOJIS.
B ciyuae, ecni oopmiieHre oTUeTa U NoBeZieHre 00yJaroIerocsi BO BpeMst 3alUThl COOTBETCTBYIOT YKa3aHHBIM TPeOOBaHUSIM, OH MOTydaeT
MaKCHMaJibHOe KoyinuecTBo 6asioB (5).
OCHOBaHUSIMM JIJIs CHYDKEHHMS KOJTMueCTBa 0asjioB B iMarna3oHe ot max (5) o min (3) ABAAOTCA:
- HeOpeXXHOe BbITO/IHeHHe oTueTa 1o [1P,
- HU3KOe KaueCTBO rpad)uecKoro MaTepuasa (HeBepHBIH BEIOOp MaciuTaba uepTeskei, OTCYTCTBHe YKa3aHUs eMHUL] U3MepeHHs Ha TpadyKax),
- OTBeThbl He Ha BCe BOMPOCHI Npernogasares rno teme I1P.
Oruer He MOXKET ObITh TIPUHAT U MOJJIEXUT {0pab0TKe B C/Iyyae:
- OTCYTCTBUS HeOOXOZIMBIX Pa3/esioB,
OTCYTCTBHsI He0OX0OAUMOr0 rpaduIecKoro Mareprana.

JuddepeHnHpOBaHHEIH 3a4eT

ITpoMe)xyTouHast aTTeCTalys 110 JUCLUILIMHE POBOAUTCS B hopMe AudpepeHLPOBAHHOIO 3a4eTa, KOTOPBIH POCTaB/IsSeTCs PU
YCJIOBHHM BBITIOTHEHMSI BCEX MEPOIPHSTHH, TIPe/lyCMOTPEHHbIX ITPadKoM KOHTPOJILHBIX MEPOIIPHUSITHIA 10 pe3ysibTaTtaM paboTsI B ceMecTpe.
OueHka 3a AudpepeHLPOBAHHbIN 3aUeT BBICTAB/ISETCS], KaK CpefiHee apU(MeTHUeCKOe CyMMapHbIX OLIEHOK, TIOy4eHHBIX 00yJaroIimcs 3a
BBITIO/THEHHE [TPAKTUYECKHUX PaboT.
Kpurepuu orjeHnBanus uddepeHpoOBaHHOrO 3a4eTa
- OL|eHKA «3auTeHO - OT/IMYHO» BBICTAB/ISIETCs 00YUAIOILEeMyCsl, eC/ii CpefjHee apudMeTHuecKoe OLIEHOK, TOTyYeHHBIX MM 3a BBINOJIHEHUe MATH
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MpaKkTHYeCKUX paboT paBHO 4.5 6asiioB U BbILIE;

- OLIEHKa «3aUTEeHO - XOPOLLO» BBICTAB/ISLETCS 00yYaroI|eMycsi, eIl cpeJjHee api(MeTHIeCKoe OLIEHOK, TOTyYeHHBIX UM 3a BBITIONTHEHUE TTSTH
MpaKkTHYeCKUX paboT HaXOAUTCs B ripefenax 3.5 - 4.4 6anna;

- OLIEHKA «He 3a4TeHO0» BbICTaB/IseTCsl 00yyaloIeMycsi, eC/ii cpefiHee apudMeTHUeCKOe OLIeHOK, MOTyYeHHbIX MM 3a BBITOJIHEHHE TITH
MpaKTHYeCKUX paboT HaXOAMUTCS B rpeesnax 2.4 6asia u HUXe;

- BO BCeX Jpyrux ciydasax Oﬁy‘{a}OLL{eMyCﬂ BBICTaB/IAETCs OLIEHKA «3a4YTE€HO - Y OBJI€TBOPUTE/IBHO».
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHnue pa3fesioB U JUAAKTHYECKHUX eJUHHUL]

BCEI'O

AynuTopHbIe 3aHATHS
B KOHTAaKTHOU (hopme

BCEI'O
Jleknuu
IIpakTHueckue
3aHATUSA

CamocrosTenbHas
pabora CTyAeHToB

dopmupyemas
KoMIieTeHuA, %

IICK-1.05

HAMMEHOBAHUE
OLJEHOYHOI'O CPEJCTBA

11

Paspesn 1. Unc/ieHHbIe H TPHO/IIKEHHBIE
AQHA/IMTHYeCKHe MeToAbI PellleHHs 33/|a4 BHeITHeH
0a//TMCTHKH.

—_
o

Bomnpocs! ans
TeKyIlero
KOHTPOJIsSI

11

Paspen 2. KpaeBble 3aaus 0a/I/IMCTHKH M METOABI HX
PpeLieHus.

16

10

10

Bornpocer ans
TeKyIero
KOHTpOJI,
Ortuer no

NIpaKTHYeCKOMY
3a/laHUI0

11

Paspen 3. OGpaTHbIe 3aau AMHAMHKH.

20

10 2 8

10

10

Bomnpocs! ans
TeKyIL|ero
KOHTPOJISL,
Ortuer no

NpaKTHyeCKOMY
3a/laHUI0

11

Paspaen 4. MeTopbl ONITUMA/ILHOIO yNIPaB/ieHUs B
fa/THCTHKe.

21

11 3 8

10

20

Bomnpocs! ans
TeKyILero
KOHTPOJIS,
Oruer 1o

TPAaKTUYeCKOMY
3a/]aHUI0

11

Paspgen 5. Bamcruueckoe npoekTupoBanue 3YP.

22

12 4 8

10

30

Bonpocs! g5
TeKyIlero
KOHTPOJIS,
Ortuer no

TIPaKTUYeCKOMY
3a/laHuI0

11

Pazgen 6. Baiucruueckoe MNpoeKTHpOBAHHE
KOCMHYeCKHX CUCTeM.

20

10 4 6

10

20

Bornpocer ans
TeKyIero
KOHTpOJI,
Ortuer no

NIpaKTHYeCKOMY
3a/laHUI0

Bcero 3a 11 cemecTp

108

51 17 34

57

100

Bcero no JucHUnInHe

108

51 17 34

57

100

14
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Kpurepun orjeHuBaHusA

IICK-1.05

Bonpocbl omkpbimo2o0 muna:

No 1 CKo/bKO BO3MOXKHBIX 11apabo/IMuecKiX TPaeKTOPHIA 1oJieTa Heynpas/isieMoro JIA MOKHO TTOCTPOUTb /i/1s1 3a/JaHHBIX KOOPAWHAT HaualbHOM ¥ KOHEUHOH
TOUeK IIPY OTCYTCTBUH /IOMIO/IHUTE/IbHBIX OTPaHUUeHHH Ha TPAeKTOPUIO?

Ne 2 Cxo/bKO pa3 HaJlo BBIYMC/IUTh 3HaYeHre (yHKIMU Ha OJJHOM Illare MHTerpupoBaHUsi MeTozioM PyHre-KyTTa ueTBeproro nopsiska?

Ne 3 CKOpOCTb CXOAUMOCTH METOZa MOC/IeZloBaTesIbHBIX MPHO/MDKeHnH KpbiioBa-UepHOYCHKO 3aBHCHT OT

Ne 4 CKOJIBKO TOYEK BHEIITHelH rPaHUL{bl 00/1aCTH AOCTIKUMOCTH 3Y P MOXKHO TOUHO OIPe/IeTUTh MPOCTHIM WHTErPUPOBAHUEM YDABHEHUH ABHKEHUS C
TIOCTOSIHHBIM yIIpaB/leHueM?

Ne 5 Ha pucyHke u306pakets! obactu goctwkumocty BITIA (GA) u tenu (GB) st Tekyiiero MomeHTa BpeMeHH. Beibepere minmax rumnoreTHyecKuit
npomax BITJTA (A) npu HaBezieHUM Ha Liesib (B) pu KUCIo/b30BaHUM MeTO/ia SKCTpeMarbHOro npuiiesiuBaHus KpacoBckoro, eciut

A,B,=120m; A,B,=100Mm; A,B;=150 m;
A,B,=110 m; A,B,=50m; A.B,=130 m;
A;B,=140 m; A,B,=90 Mm; A,B,=70 m.

y |

0 oo
X

Ne 6 ITepeuriciiTe OCHOBHBIE OMepalyii alrOpUTMa pelleHus /JByXyPOBHEBOH Oe3KoamnOHHOH AuddepeHIanbHO - TPOBOH 334y COMKeHNsI TPYTIIbI
BITJIA c rpymnnoii uesneu.

Ne 7 Tlepeunc/iiTe OCHOBHBIE OMepal{ii alropuTMa pelleHus 3aia4y BHellHell 6a/UIMCTHKY C CTI0/Ib30BaHUEM MeTOZia TT0C/Iel0BaTe/IbHBIX IPUOIIDKEHHH
KprinoBa-UepHoychKo.

Ne 8 TlepeuniciuTe 0OCHOBHbIE JOCTOMHCTBA MeToa PyHre-KyTTa 1151 uMC/IeHHOro MHTeTPUPOBaHUsl YPaBHEeHU ABWKeHus JIA.

Ne 9 B yem 3ak/rodaeTcst IPUHLMI MakcuMyMa IToHTpsirvHa?

Ne 10 Yro Ha3bIBaeTCs OMTUMAJILHOM MPOrpaMMoii BeiBeseHws JIA Ha opouTy?
Bonpocbl 3akpbimozo muna:

Ne 1 B KakoM MeTo/le UMC/IeHHOTO MHTerPUPOBaHusl ypaBHeHUH /iBIKeHus JIA MCIo/b3yeTcst MeTOJ, «IIPOrHO3a-KOPPeKLUn»?

i

1) meTop PyHre-KyrTa;

2) siBHBIN MeToz, Afiamca-BarmdopTa;
3) HesiBHBIN MeTO/, AZlamca-Moy/ToHa;
4) metop, Diinepa;

5) MeToz, Jitsiepa MOAUGULIPOBAHHBIH.
Ne 2 TTopsioK OTPeNIHOCTY HHTerPHPOBaHUs MeToZoM Disiepa ¢ marom h?
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1) h;
’
2)h2.
’
3)h3.
’
4) h4 .
’
5) h°
Neo 3 Pa3HOBHJHOCTb KpaeBOM 3a/jauul BHeIlHel 6a/TMCTHKY NP KOTOPO# 3a/Iar0TCsl Haua/lbHble YC/IOBHS B TOUKe cTapTa JIA U rpaHHYHbIe yC/IOBUSI B TOUKe
OKOHYaHMs /iBIKeHus JIA:
1) kpaeBasi 3a/ja4a NpULIe/IUBAHMS;
2) MHOroTOueYHasi KpaeBasi 3aflaua;
3) TpexToueuHasi KpaeBas 3a/jaua;

4) ByXTOUeuHasi KpaeBasi 3a7iaya;

5) kpaeBast obpaTHas 3a/jaua JMHaMUKH ToJIeTa.
Ne 4 MeToz, UMC/IEHHOTO UHTErPUPOBaHUs Ajlamca OCHOBAH Ha:

1) annpokcUMal{y MeTOZ0M HauMeHbIINX KBafipaToB;
2) pa3noxxeHuu B psig, Teitnopa;

3) mapaboueckoi UHTepPIIOJSILIUM;

4) MeTO/le KOHEUHBIX 3/IeMEHTOB;

5) MeTo/ie TIOJIOBUHHOTO Jie/IeHHsI.
Ne 5 YTo0 onpepiensieT ypaBHeHue?

lat t=9
1) BeIpa)keHHe J/1s1 ONTUMa/IbHOTO YIIpaB/ieHus;
2) pyHKmIo ['aMHIBTOHa;
3) yC/10BHe TPaHCBEpPCaIbHOCTH 10 ()a30BbIM KOOPAWHATAM;
4) ycnoBue TpaHCBePCaJbHOCTH 110 BpEMeHH;

5) yC/I0BHe TPaHCBePCaIbHOCTH TI0 YIIPAB/IeHHIO.
Ne 6 Kak /J0/DKHBI COOTHOCHTBCS BeCOBbIe KO3()(ULIEHTHI B (DyHKL[FIOHA/e BUAA:

J=k, - (x(8) = x,)% +ky - (V(8) - V,.)% +k  (0(8)-0,,)°

IJIsL peLeHust 3ajaun BeiBezienvst JIA B 3a[iaHHyt0 06/1acThb npuLennBans (Te X — JalbHOCTh T10/1eTa, V — CKOPOCTH oJieta, ® — yroj HakjIoHa
BEKTOpa CKOPOCTH)?

1) k> ky > Kg;
2) k, <ky > kg;
3) ki > kv = ke;
4) k, <ky <ke;
5) k, = ky = k.

Ne 7 Ilpu Hcrionb30BaHUY NIPUHLIUIA MakcuMyMa IToHTpsiruHa yHKUus 'aMUIbTOHa UMeeT BUA:
H - HU + H 1 * C( .
BribeprTe omMG0YHBIE BapUaHThI yIIPaB/IEHUS:
]-) U = Opax, €CJIN Hl 2 0:

o
2) & = Oy, €ci Hy < 0;
3) X = Upip, €C/IH Hl > 0,
o
0

4) X = min» eC/in Hl = 0,
5) a =0, eciu H, = 0.
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Ne 8 Ilpu monete JIA Ha MaKCUMaJIbHYIO JalbHOCTh ONTHMAJIBHBIA YTO/T HAK/IOHA BEKTOPA TSTU B TIPOLIECCE IBIDKEHUS JO/DKEeH:
1) npuHKMaTh M060e 3HaUeHue;
2) MMHeHO yBeMuuuBaThCsi oT 0 0 MaKCHMasIbHOTO 3HAUeHWsT;
3) ocTaBaTbCsl NOCTOSTHHBIM;
4) nmiHeliHO yObIBaTh OT MaKCHMAJTbHOTO 3HaueHws 1o 0;

5) U3MeHSThCS CTyneHdYaro oT 0 0 MaKCHMa/IbHOTO 3Ha4eHHsl B MOMEHT BpeMeHH t*.
Neo 9 Ilpy KakoM MeTOZie POTIOPLMOHAIbHON HaBUTally P PaBHOMEPHOM 1 MPSIMOJIMHEHOM TI07IeTe IIe/IM U PaKeThl TeKYILUil IIpoMax Ha MPOTSUKeHHUH
BCEro BpeMeHH /[JBIDKEHHsI PaKeThl PaBeH HYJI0 (3TOT MeTO/, Ha IIPAKTHKE B UNCTOM BHJe He HCIO/Ib3YeTCs))?

1) PPN;
2) TPN;
3) IPN;
4) PPN-I;

5) mapasiiesibHOrO COMKEHUST.
Ne 10 HeobxoayMble yCIOBUsI B ONpeie/ieHHu 06/1acTH JOCTKUMOCTH JIA crefyroliye:

1) 3a/1aHHBI MOMEHT BpeMeHH;

2) 3alaHHOe OrpaHUYeHHe Ha YIIpaBJeHHE;
3) 3a/jaHHas porpaMma yrpas/ieHus];

4) 3a/jaHHasi HavyaIbHasl TOUKa;

5) 3aziaHHast KOHeYHas TOUKa.
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