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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)

24.05.04 HaBuranuoHHo-0a//IMCTHYeCKoe ofecrieyeHre IPMMeHeHHsI KOCMHYeCKOi TeXHUKH
roj Habopa rpymmb: 2024
Iporpammy cocTaBui:
Kadeznpa A5 IVHAMUKA U YITPAB/IEHUE ITOJIETOM JIETATEJIBHBIX ATITTAPATOB

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

A5 TJUHAMUMKA 1 YITPABJIEHUME ITIO/IETOM JIETATE/IbHBIX AIIITIAPATOB

3aBepytroiuii kadenpoit Tonmnerun O.A., [.T.H., 1pod.



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:

OIIK-1 — crnoco6HOCTL NPUMEHSTh eCTeCTBeHHOHAYUHble U 001lerH)KeHepHbIe 3HaHHs, METO/|bl MaTeMaTHUeCKOro aHa/In3a ¥ MOZe/IMPOBaHus,
HaBBLIK{ TEOPETUYECKOTO ¥ SKCTIePHMEHTabHOr0 UCC/Ie0BaHusI ISl PellleH s Pa3/IMuHbIX 3a/iau MpogeCcCHOHAIbHOM /iesTe/IbHOCTH

[ICK-2 — crnocobHocTh pa3pabaTbiBaTh METOAMKH HCC/IE0BaHHUs Oa//IMCTUYECKHX M AWHAMUYECKHX XapaKTePUCTHK MPU MOZeTHpPOBAHUN
TpaeKTOPHIA [10/1eTOB

T1CK-3 — criocobHOCTh IPOBOATH aHA/IH3 JIETHO-TEXHUUECKHX XapaKTepUCTHK JIA

TICK-4 — criocobHOCTb Ompe/iesisTh Ha3HaueHust CUCTeMB! yripasieHust BITJIA

DOPMHPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE CJIe/YIOLIMX Pe3y/IbTaToB 06pa3oBaHus:
OIIK-1

3HAHUA:

Ha ypOBHe Ipe/iCTaBIeHUH:

- OCHOBHbIE THIIBI OPOMT M K/IACChl OPOUTABHBIX CTPYKTYP, WMCIIOJIb3YEMbIX NP OanlUCTHUeCKOM IPOEKTHPOBAaHHMH KOCMHYECKHX
cucrem;

- MeTo/ibI BbIOOpa OpOUT ¥ OPOHUTANBHBIX CTPYKTYD;

- TIePCIeKTUBBI Pa3BUTHUSI M COBEPILIEHCTBOBAHHMS TIPOEKTHO-0a//TMCTHYECKUX U Lie/IeBbIX XapaKTePUCTHK PaKeT U KOCMUUECKHUX CHCTEM;

Ha ypOBHe BOCIIPOU3Be/leHNsI U TIOHUMaHUs:

- MeTO/ip! 6a/UTMCTHKO-HAaBUTALJMOHHOTO 0becrieueHy s TI0IETOB PaKeT;

- MEeTOAMYeCKHe MOAX0/bI K ONTUMU3ALIMU ITPOrpaMM YTIpaBJIeHUs IBUKEHUEM PaKeT;

YMeHus:

TeOpeTHYeCKU U MPAKTUYECKHU:

- HCIO/Ib30BaTh MeTO/BI Oa/UIMCTUKO-HABUTALIMOHHOTO 0OecrieueH st I0JIETOB PakKeT, MPHMeHsITh OCHOBHBIE TEOPETUYECKHE TTOJIOKEHUs 1
METO/BI [IPH PellieHnH 3aa4 BbI00pa KOMIIOHOBOUHBIX CXEM U TIPOrPaMM YTIPaB/IeHHs JBH)KEHHEM PaKeT;

- IPUMEHSITh OCHOBHBIE TeOPeTHUeCKHe TIOJIOKEHNST M METO/bI /15l BbIbopa opoUT 1 0pOUTANIBHOM CTPYKTYPbI KOCMUUECKHUX CHCTEM;

- COCTaBJ/IATh MaTeMaTU4YeCKre MOJe/un /i1 pacyeTa TpaeKTOpPII)’I U UCC/1eA0BaHUA TUHAMUWKY JBIDKEHHA DaKeT U KOCMUYEeCKHX arraparoB;

- COCTaBJ/IATh aJTOPUTMbI U TIPOIPaMMBbI /1T YNC/IEHHOTO PelLleHust chcTeM AuddepeHLalbHbIX YPaBHEHHH, ONpe/ie/IIOLINX JIBIDKEHNe
PakeT ¥ KOCMHAYECKUX arrapaTos,

- IPUMEHSITh METO/[bI PellleH sl KpaeBbIX 3a/iau 0a/UIMCTHKY;

- HWCTI0/Ib30BaTh METO/bI 06paTHI)IX 3a/ia4y JUHAMHWUKU [JId Orpe/iesieHrsA CU U MOMEHTOB, HGOGXO,Z[I/IM]:IX [UId peanuv3aliud 3aaHHbIX
TPaeKTOPHIA JABYKEHMS];

- IPAMEHSTh MeTO/[bI ONITUMA/IbHOTO YIIPAB/IeHUs Ji/Isl pacueTa ONTHMa/IbHBIX TPAeKTOPHIA U CHHTe3a ONTHMa/IbHOTO YIIPAB/IeHUs;

HABbIKU:

VMEeTb HaBBbIK! U B/1a/1€Th:

- (opmManuzalMM W pelleHHs MPAaKTUUeCKWX 3ajau B obnacTu BbIOOpa KOMIIOHOBOYHBIX CXeM paKeT M IpOrpaMM YIIpaB/eHHsl MX
[BYDKEHUEM;

- Ga/IMCTHUeCKOro MPOEeKTUPOBaHUsl KOCMUUECKMX CHCTEM Pa3/IMYHOrO LIeJIeBOTO Ha3HAaueHWs I10 3a/laHHBIM TPeOOBaHUSM K YPOBHIO
peleHys Lie/IeBbIX 3a/,ay;

- WCTIO/Ib30BaHUST METOJ0B pa3pabOTKKM MaTeMaTHUeCKUX MOJesield, Kak /I8 UCC/Ie/|OBaHUsS TPAeKTOPHI JBIKEHUs C UCIIOb30BaHHEM
VIIPOLLEHHBIX MOZie/Ieit, TaK U [JIsh NCC/IeA0BAHNMS ABIKEHHS C YUETOM [JMHaMHKH PaboThl 9/1eMEHTOB CHCTEMBI YIIPAB/IeHHs B L{e/IOM;

- WCTIO/Ib30BaHUsl aHAMTHMYECKUX M YMC/IEHHBIX METOOB aHa/lM3a MaTeMaTUueCcKUX MO/iellel M pacyeTa MapaMeTpoB M XapaKTepHUCTHK
JleTaTe/IbHBIX arapaToB Pa3lUYHbIX K/1aCCOB;

- pellleHys 3a/ja4 ONTUMAJIbHOTO YIIpaB/IeHHs;

- COCTaB/IeHMs a/ITOPDUTMOB W TIPOrpaMM [Jii YKWC/JI€HHOI'0 pelleH!ud 3a[a4y AUHAMHWUKW T10/IeTa W YTIPaB/Ie€HWA [OBW)KEHUEM pakKeT u
KOCMHMYECKHX arapaToB.
IICK-2

3HAHUA:

Ha yPOBHe IIpe/|CTaB/IeHUIL:

- MeTo/ipI BbIOOpa OPOUT 1 OPOUTABHBIX CTPYKTYP;

Ha ypOBHe BOCIIPOU3Be/leHNsI U TIOHUMaHUs:

- MeTO/ip! 6a/UTMCTHKO-HAaBUTALJMOHHOTO 0OecrieueHys TI0IETOB PaKeT;

- MEeTOAMYECKHe MOAX0/bI K ONTUMU3ALIMU ITPOrpaMM YyTIpaBJIeHUs IBUKEHUEM PaKeT;

YMeHus:

TeOpeTHYeCKU U MPAKTUYECKHU:

- HCIO/Ib30BaTh MeTO/b! Oa/IMCTUKO-HABUTALIMOHHOTO 0OecIieueH st I0JIETOB PakKeT, MPHMeHsITh OCHOBHBIE TEOPETUYECKHE TTOJIOKEHUs 1
METO/BI [IPH pelLleHnH 3aa4 BbI60pa KOMIIOHOBOUHBIX CXEM U TIPOrPaMM YTIPaB/IeHHs JBH)KEHHEM PaKeT;

- IPUMEHSTh OCHOBHBIE TeOPeTHUeCKHe TIOJIOKEHNsI M METO/bI /15l BbIOopa opoUT 1 0pOUTANIBHOI CTPYKTYPbI KOCMUUECKHUX CHCTEM;

- IPUMEHSITh METO/|bI PeLIeHHs] KPaeBbIX 3a/jau Oa/UTMCTHKY;

- WCTO/IB30BaTh METO/B! OOpaTHBIX 3a7jau JWHAMUKU IS ONpeJieleHust CUl M MOMEHTOB, HeOOXOZMMBIX /sl peann3aliiy 3aJaHHbIX
TPaeKTOPHIA [IBIDKEHMST;

- IPUMEHSITh METO/[bI ONITUMaJIbHOTO YIIPaB/IeHus J/Is pacueTa ONTUMa/IbHbIX TPAeKTOPHIl 1 CHHTE3a ONTHMAaJIbHOTO YIIPaB/IeHHs;

HaBbIKU:

VMeTb HaBbIKH U B/Ia/|eTh:

- WCIIO/Ib30BaHUSI METOJ0B pa3pabOTKM MaTeMaTHuecKUX MOZesiel, Kak [/ UCC/Ie/[0BaHHs TPAeKTOPHIl [BIDKEHHUs C HCIIO/b30BaHHEM
YTIPOLLIEHHBIX MOZie/Ie, TaK U [/Is UCC/IeZl0BAHMS ABWDKEHHS C YUETOM JJMHaMHUKH paboThl 3/1eMEHTOB CHCTEMBI YIIPaB/IeHHs! B L{e/IOM;

- WCII0/Ib30BaHWA aHA/IMTHYECKUX W UMC/IEHHBIX METOOB aHa/iku3a MaremMaTruyeCKux MOAe]'IEﬁ ¥ pacueTa rmapamMeTpoB U XapaKTePHUCTHUK
JleTaTe/IbHBIX allapaToB Pa3/lNYHbIX K/1aCCOB;

- COCTaB/IeHMs a/ITOPDUTMOB W TIPOrpaMM [Jii YWC/JI€HHOI'0 pelleH!Ud 3a[a4y AUHAMHWKW T10/IeTa W YTIPaB/Ie€HWA [OBW)KEHUEM pakKeT u
KOCMHMYECKHX arapaToB.
IICK-3

3HAHUA:

Ha yPOBHe IIpe/|CTaB/IeHUIL:

- OCHOBHBIE THIIbl OPOUT M KJIACChI OPOMTABHBIX CTPYKTYP, MCIIOJb3YeMbIX NMPH Oa/IMCTUYeCKOM MPOEKTUPOBAaHUM KOCMHUeCKHX
CUCTEM;

- MeTo/ipI BbIOOpa OPOUT 1 OPOUTABHBIX CTPYKTYP;

- IIepPCIIeKTUBbI PAa3BUTUA U COBEPILIEHCTBOBAHUA I'[pOeKTHO-ﬁaIIfII/ICTI/I‘—IECKI/[X U 11eJIeBbIX XapaKTePUCTUK PaKeT U KOCMHUUECKUX CUCTEeM,

YMeHus:

TeOpeTHYeCKU U MPAKTUYECKHU:

- IPUMEHSITh OCHOBHBIE TEOPeTHUeCKHe TIOJIOKEHNS] M METO/bI /15l BeIbopa opoUT 1 0pOUTANIBHOI CTPYKTYPbI KOCMUUECKHUX CHCTEM;

- COCTaBJ/IATh MaTeMaTUUYeCKre MOJe/un /i pacyeTa TpaeKTOpPII)’I U UCC/1eA0BaHUA TUHAMUWKY JBIDKEHHA DaKeT U KOCMUYEeCKHX arraparoB;

HABbIKU:

HWMEeTb HaBBbIK! U B/Ia/1€Th:
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- ¢opmanuzanMy W pelleHHs MPAKTHUeCKHWX 3ajau B 00/1acTy BbIOOpAa KOMIIOHOBOUHBIX CXeM PAKeT M IIPOrpaMM YIIpaB/IeHHs] MX
JIBIKEHHEM;

- Ba//IMCTAYECKOrO MPOEKTUPOBAHHsI KOCMUUYECKHMX CHCTEM DA3/MUHOIO 1IeJIEBOTO Ha3HAueHWsi 10 3aJ@aHHbIM TPeDOBaHMSIM K YPOBHIO
pelLieHus 1ie/IeBbIX 3a/iay;

- WCIO/Ib30BaHMsl aHATUTHYECKUX M UMC/IEHHBIX METOZOB aHa/li3a MaTeMaTHueCKUX MO/e/lel ¥ pacyeTa rapaMeTpoB M XapaKTepHCTHK
JIeTaTe/IbHBIX arlapaToB Pa3MYHbIX K/IaCCOB.
IICK-4

3HAHUA:

3HaHUsL:

Ha ypOBHe I1pe/|CTaB/IeHHil:

- OCHOBHbIE THIBI OPOMT M KIACChl OPOUTABHBIX CTPYKTYP, WMCIIOJb3YEMbIX NP OanlUCTHUeCKOM IMPOEKTHPOBAHHMH KOCMHYECKHX
cucTem;

- MeTo/ibI BbIOOpa OpOUT ¥ OPOHUTANBHBIX CTPYKTYD;

YMeHust:

TEOPeTUUeCKU U MPAKTHUeCKHU:

- TIPUMEHSITh OCHOBHBIE TEOPeTHUYECKHE TIONOXKEHHs ¥ MEeTOZbI /Il BbIGopa OpOUT 1 OpOUTANIBHON CTPYKTYPBI KOCMHUECKHX CHCTEM;

- COCTaB/ISATH AJIFOPUTMBI U TIPOTPaMMBbI /IS YNC/TEHHOTO PeLleHHst CHCTeM AU pepeHI{aNbHbIX YPaBHEHHH, ONpe/ie/ISOLINX [JBIDKEHHe
pakeT ¥ KOCMHUYECKHX ariapaTos;

- IPUMEHSITh METO/|bI ONITMaJIbHOTO YIIPAB/IeHHsI /IS pacyeTa ONTUMa/IbHBIX TPAeKTOPHIl M CHHTEe3a ONTHMAJIbHOTO YIIPAB/IeHHS;

HABbIKU:

HMeTb HaBbIKH U BJIa/|eTh:

- MCIIO/Ib30BaHMsI aHAMTHUECKUX M YHC/IEHHbIX METOZ0B aHa/lM3a MaTeMaTHuecKHX MOZesell U pacyeTa rapameTpoB M XapaKTePHCTHK
JleTaTe/IbHBIX arapaToB Pa3lUYHbIX K/1aCCOB;

- COCTaBJIeHHsl aJTOPUTMOB M IPOrPaMM /sl UMC/IEHHOTO peLleHHs 33/jau [JMHAMMKM TI0eTa W YIpaB/eHWsi [BIKEHHEM pakeT W
KOCMHMYEeCKHX arllapaToB.
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2. MECTO AUV CIUIVIMHBI B CTPYKTYPE OOII BO

HucyunnvHa BAJNIMCTUYECKOE ITPOEKTUPOBAHUE JIETATE/IBHBIX ATITIAPATOB siBrisieTcst JUCLUITIMHOMN

o0s3aresbHON yacTu 6s10Ka 1 mporpaMMe! MOJTOTOBKH 110 HarpasieHuto 24.05.04 HasueayuoHHo-b6antucmuyeckoe obecneueHue npumeHeHust
KOCMU4eCKoU mexHUKU.

Copiep)kaHye [JUCLIMIUIMHBL SIB/ISIETCS  JIOTUYeCKUM TnipogosbkeHueMm aucuuruinH: BBICIHASI MATEMATHUKA, JTUHAMMKA

ABVMDOKEHNSA  JIETATEJIBHBIX  AIIIIAPATOB, TEOPHUA [IIOJIETA KOCMMYECKHUX  AIIIIAPATOB, OCHOBBI
OIITUMAJIBHOI'O YIIPABJIEHUSI B BAJIJIMCTUKE, METO/Ibl OIITTUMAJIBHOI'O YIIPAB/IEHUSA JIETATE/IbHBIMH 1
KOCMMNYECKHMMMUM AIIIIAPATAMH, CHCTEMBI HABEJEHHSA JIETATE/IbBHBIX M KOCMMYECKHUX AIIIIAPATOB,
IKCIIEPUMEHTAJIbHASI BAJIJINCTHUKA.

CofiepkaHue IUCLIUMIUIMHBI SIB/ISETC OCHOBOW Jyii ocBoeHus aucuuryiiH: AJAIITUBHBIE CICTEMbBI ABTOMATHUYECKOI'O

YIIPABJIEHUSA, MATEMATHYECKOE MOJE/TMPOBAHUE B JTUHAMMUKE ITOJ/IETA.

TIpeziBapuTe/bHblE KOMITETEHLMH, COPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHHs AUCLIUIUIHBL

OIIK-1 — CriocobeH NpUMeHsTh eCTeCTBeHHOHAyUHble U 001leMH)KeHepHbIe 3HaHNMs, MeTO/bl MaTeMaTHUeCKOro aHalu3a u
MO/Ie/TUPOBaHHsI, HABBIKK TEOPETUYECKOTO ¥ SKCIIepUMEHTaTbHOT0 UCC/Ie0BAaHUS /i/Isl PellleHust Pa3/IMUYHbIX 3aau MpodeCcCHOHaILHON
JleITeNIbHOCTH

OI1K-5 — CriocobeH MpOBOAXTL CUCTEMHBIN 1 KPUTHUYECKHH aHa/Ii3 MUPOBBIX [JOCTIKEHHH B 06/1aCTH PAKETOCTPOEHHSI M KOCMHUECKOM
TeXHHUKH, TeHJeHLUI pa3BUTHs HaBUTaL[IOHHO-0a/UIMCTHYeCKOro obecrieueHHs: IPUMEHEeHHsT KOCMUUeCKON TeXHUKU

OIIK-6 — Criocoben pa3pabarbiBaTh (pr3HUeCKHe 1 MaTeMaTHueCKre MOZe/ 00beKTOB KOCMUUECKHX W PAKETHO-TPAHCIIOPTHBIX CHCTEM,
U NIPOLIeCCOB UX yIpaB/IeHUst

[ICK-2 — CniocobeH pa3pabarbiBaTh METOAMKY UCC/IEA0BAHMS Ba//IMCTUUECKUX M JUHAMHUECKUX XapaKTePUCTHK MPH MOZe/IMPOBaHNN
TpaeKTOpPHHA [10/1eTOB

TICK-3 — CriocobeH NpoBOAKTH aHA/IHN3 JIETHO-TEXHHUECKHUX XapaKTepUCTHK JIA

TICK-4 — CrniocobeH orpe/e/isTh Ha3HaueHHsl CUCTeMbI yripaBieHus BITITA

TICK-5 — CniocobeH pa3pabarbiBath CTPYKTypbI CHCTeM yripasieHusi BITJIA

TICK-6 — CrniocobeH pa3pabarhiBaTh U UCC/Ie0BATh aJITOPUTMbI (PYHKLIMOHUPOBAHKS CUCTEMBI yripaBieHus BITJTA



3. CTPYKTYPA N COJEPXAHUE NUCHUIIJINMHBI

OO6i1jast TPYJO0eMKOCTb JUCLIMIIAHBI COCTABIsET 4 3.e., 144 u.

3.1. CopepxaHue (AUAAKTHKA) AUCLUIUIMHBI
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Paspien 1. Unc/ieHHbIe i IPHG/IMKEHHbIE aHATHTHYECKHE METO/bI PelIeHHs
3ajja4 BHelIHeH 6a/utncTiKH. 1.1 UHC/IeHHbIe METO/|bI HHTErPUPOBaHHUs
YpaBHeHHH BHelHei Ga/umcTrKy. TOYHOCT pacyeToB i BLIGOP miara
5 9 MHTeT AHA/IMTHYECKHE METO/BI: Mapabomieckast 14 4 4 0 10 10 5 20 10
TeopHis, H/IMNTHYeCKast Teopust. [10061e TpaeKTopHit 1 TaG/HUHbIE METOBI
pemenys. 1.3 MaremaTHyeckas 3aja4a MHT N
MHorouieH Jlarparka. MiHTepriossiuoHHbie opmysibl HeroToHa 1 I'aycca.
Paspen 2. KpaeBble 3ajaun 0a//IMCTHKH H METOABI HX pemnenus. 2.1
OcoGeHHOCTH KpaeBbiX 3a/iad Ga/uTHCTUKH M METO/Ib MX pelrieHus. Metoz
5 9 HbioToHa, rpajuenTHeIe MeTopl, Meton CTeddencena. Pacuer nonajaioupix 17 6 4 > 1 10 20 5 10
TpaeKTOpHA. PacueT yCTaHOBOUHBIX JAHHbIX MeTozioM HbioToHa. 2.2
JlByXTOUEUHBIE KPaeBbIe 33/jaui C apaMeTPHYECKHM yrnipas/ientem. Teopema
BepHiuTeiina 0 e/IMHCTBEHHOCTH pellieHHsi KpaeBoi 3ajiaun. MeTo/ibl peLueHus.
Paspen 3. O6parHbre 3a8aun AMHAMIKH. 3.1 KoHLenus 06paTHbIX 3azay
On [} i /17151 peluenms KpaeBoii 3ajaum
5 9 3.20i ycnoBuit CrycKaemoro 26 8 4 4 18 10 15 5 10
JIeTaTe/ILHOTo anmapara, o6ec n B TOUKy
Paspen 4. MeToibl ONTHMa/ILHOTO yNpaB/ieHus B 6animucruke. 4.1
TIpuMeHeHHe NPUHLMITA MAKCUMYMa /ISl pacyeTa ONTUMAa/IbHBIX TPAeKTOPHH.
Oy nporpamMma Ha op6uTy. 4.2 [TpUMeHeHHe NIPUHLIMIIA
5 9 MaKCHMYyMa JI/11 pacdeTa ONTHMa/IbHBIX TPaeKTOPHA. MaKcuMU3aLusi CKOpOCTH 28 10 6 4 18 20 15 15 20
Ga/ICTHYECKOIl PaKeThl B KOHLE aKTHBHOTO yyacTKa. 4.3 [lpumenenne MeToga
'KOTO TIPOT 3ajja4a 0 MAaKCHMyMe HaK/IOHHO# JaTbHOCTH
noneta.
Paspen 5. Bamcruueckoe npoekruposanue 3YP. 5.1 OcoGeHHOCTH
Ga/uHcTHYecKoro npoekTuposBanus 3YP. Cxema 6a/umcTHYeckoro pacyera. Beibop
oropHoit TpaekTopuu 3YP. 5.2 Passutie Metogos Haseenust 3YP. Hasegenue 3YP
Ha OCHOBE MeTO/0B OMT! i METOJ0B Teopun
5 9 b Wrp Asist 3YP Ha YO Lje/b. 5.3 30 12 8 4 18 30 35 25 25
Hasepienue rpynmnet 3YP Ha rpymiy MaHeBPUPYIOLMX Lje/ei B BH/E
Koit Oif MIpb. 1ii BapHaHT. 5.4
Hageyienvie rpynimsl 3YP Ha rpyriny MaHeBpUPYIOLHX Liejieid B BUje
KoM 0i Urphl. Ki 1l BApHaHT.
Pasjen 6. Ba/THCTHUECKOE NPOEKTHPOBAHHE KOCMHYUECKHX CHCTeM., 6.1
®opmupoBaHKe pabounx opGUT. JloryieHus pH BeIGOpe CXeMbl (JOPMHPOBAHHS
paGounx opout. Cxembl hopMupoBansi paGounx opouT. 6.2 MaHeBp B II0CKOCTH
opOuTLI. MaHeBp 13MeHeHHeM I1I0CKOCTH 0pOuThL. KoMGHHIPOBaHHbINA MaHeBp
5 9 npu BeIBoZie KA Ha craiyponapHyto op6uty. 6.3 Ynpasnenue KA Ha srane 29 1 8 3 18 20 10 30 25
JlanmbHero CxeMbl uenTpa macc KA mpu
BBINO/THEHHH 3a4aun Berpedr. dasuposarye KA u 061acTi JocsraeMocTi.
KpaeBasi 3a1a4a Ha yuacTke JjanbHero HaBejenus. 6.4 Yrpasnenue KA Ha stane
0 Mertozpt Ha yyacTke C 6.5
D onm porpamm c
Bcero 3a 9 cemecTp 144 51 34 17 93 100 100 100 100
Bcero no juc 144 51 34 17 93 100 100 100 100
3.2. AyAMTOPHBIN NPAaKTHKYM
Ne HomMmep 1 HaMeHoOBaHMe pasje/ia Oo6beMm,
Tema NPaKTHY€CKOr'o 3aHATUA
n/n JUCIMIUTHHBI ay/|. 4acoB
Pazzen 2. KpaeBble 3a/jaunt 6ammucTuky U o
1 PeliieHrie KpaeBoii 3aiaur 6a/TMCTUKY 2
MeTO/bl UX pelleHuA.
OnpejenieHye ONTUMA/ILHOM MPOrpaMMEbI yIIpaB/IeHHs Ha OCHOBe 00paTHOM
2 |Pasgen 3. O6parHble 3aia4y AUHAMUKH. Pen porp ymip P 4
3a/la4yyd JUHAMHUKH
3 Paspen 4. Metoipl 0ONTUMa/IbHOTO OrntuMasnbHast nporpamMmma yripaB/i€HHA CITyCKaeMOI0 JieTaTe/IbHOI'O arriapara 4
yIpaBJ/ieHUd B Oa/ICTHKE. TIpU HaBeleHWH B 3a[JaHHYH0 TOUKY IIDUL[e/TMBaHUA
4 Paspen 5. Banmicriieckoe HWrposoii MeToy HaBefeHus 3YP Ha MaHeBPUPYIOLIYIO Lie/b 4
rpoeKkTpoBaHue 3YP. P o A PHPYIOIYIO I
Paspen 6. banmictuueckoe
5 YHpaB]IeHI/Ie KOCMUYECKHM arirapaToM Ha ydyaCTKe [Ja/ibHero HaBeJeHus 3
TIPOEKTUPOBaHHE KOCMHUYECKUX CUCTEM.
Bcero 3a 9 cemecTp 17
3.3. CamocrositesibHas pabora cryaenta (CPC)
Ne Homep 1 HauMeHoBaHue pa3jena O0nemMm,
Copep)kanue yueGHOr0 3aJaHHUA
n/n AUCHUITHHBI yacos
Pa3pen 1. UnicieHHbIe U IPUO/TIDKEHHBIE o
I/I3yquI/Ie pelyCMOTPEHHBIX ITPOrpaMMOU AUJAKTUUECKUX eVHUL] T10 KOHCIIEKTaM
1 |aHanMTMUeCKre MeTOAbI pellleHUs 3a7ad » o 10
" JIGKLIUK U peKOMEeH1yeMOU JTuTeparype. Brinonnenue stamna 1 KypCOBOI'O IIPOEKTa.
BHeIlIHel 6a/UTUCTHKH.
3yueHue npeyCMOTPEHHBIX MPOrPaMMOii JUIAKTUUECKHUX eIUHUI] TT0 KOHCIIEKTaM
Pazzen 2. KpaeBble 3a/jaun 6aniucTuKy U yHen PEAy PEHE porp AR AL
2 JIeKLU U peKOMeHZyeMol JiuTepatype. BrirnonHeHue mpakTiHyeckoi pabotsl Nel. 11
MeTO/bl UX pelleHud.
BrinonHeHue 3Tana 1 KypcoBoro rnpoekra.
VI3yueHue npeZlyCMOTPEHHBIX TIPOrPaMMO JUJAKTUUECKUX e/JUHHL] TI0 KOHCTIeKTaM
3 |Pasgen 3. O6parHble 33/aui ;MHaMMKM.  [IeKLIMI 1 peKOMeH/lyeMoi nuTepatype. BrironHeHye pakTHieckoil paboTsl Ne2. 18
BrinosnHeHue 3Tamna 2 KypcoBOro IpoeKra.
3yueHue nipelyCMOTPEHHBIX MPOrPaMMOM JUIaKTUUECKUX eIMHUL] TI0 KOHCIIEKTaM
Paspen 4. Metopl 0ONTUMAa/IbHOTO yHeH PEAY PEHE porp A AUHML
4 JIEKLIMI 1 PeKOMEHZyeMoii iuTeparype. BeironHeHune npaktrueckoii pabotsr Ne3. 18
yIipaB/ieHysi B 6a/UIHCTHKe.
BrinosnHenue stamna 2 KYPCOBOI'O ITPOEKTA.
V3yueHue TipelyCMOTPEHHBIX MPOrPaMMO JUIaKTUUeCKUX eIMHHL] TI0 KOHCIIEKTaM
Pazgen 5. banmictuueckoe yHeH PERY PEHE porp AR AHMLL
5 JIeKLUi1 ¥ peKoMeH/lyeMo¥i iuTepaType. BoinosHeHne npakTuueckoi pabotsl Ned. 18
rpoektupoBaHue 3YP.
BrinonHenue stama 2 KYPCOBOI'O ITPOEKTA.
3yueHue npelyCMOTPEHHBIX IPOrPaMMOi JUAAKTUUECKUX eIUHUI] TT0 KOHCIIEKTaM
Pasgen 6. bammctrueckoe yHer ey pert porp AV AMHHLL
6 JIeKLUI U peKOMeHZyeMol JiuTepatype. BrirnonHeHue mpakTHyeckoi paboTtsl Ne5. 18
TIPOEKTUPOBaHHE KOCMHUYECKUX CUCTEM.
BemosmHeHye sTana 2 KypcoBOro npoekTa.
Bcero 3a 9 cemecTp 93

7
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3.4. KypcoBo¥i IpoeKT

HNEPUOJ,
VCIIOJTHEHUSA
(Hepesn
cemecTpa)

COJEP)XAHUE JTAIIA

IIJIAHUPYEMOE
BPEMHSI (uac)

Otan 1. Dran 1. [Tonyvenue 3aganust Ha KypcoBoit ipoekT (KIT). [IpoBesieHne aHami3a IMTepaTyphl 110
vHIMBUyaIbHOMY 3ananuio Ha KII. 1.1 3aganue Ha KIT Bkirouaet B ce6si: TOCTAHOBKY 3aJauut
WCCIie0BaHys, BEIOOP 0OBeKTa UCC/Ie/j0BaHusl, BHIOOP /1151 pa3pabOoTKH BH/ia MaTeMaTHueCKON MOJEIH
HCCIlelyeMOi CHCTeMbI/UCCIIeflyeMOoro TpoLiecca, BbIOOP si3bIKa MPOrpaMMHUPOBAHHs1/Cpe/ibl
TpOrpaMMHPOBAHMsY/TTaKeTa MPHKJIaJHBIX TIPOrPaMM JiJIsl TPOrPaMMHOM/(H3HUeCcKoi pean3aiu 1.4
MO/ie/A UCCeyeMoit (MPOEKTUPYEMOit) CUCTEMBI, BbIOOP METO/IOB [1/isl TIPOBE/IEHHsI aHa/TH3a
pe3y/IbTaToB NPOBeZIeHHOTO MaTeMaTHy4eCKOTro/9MCIeHHOT0/3KCTIepMeHTanbHOr0 MOZieTMpoBaHwst. 1.2
V3yueHue UTepaTypHbIX UCTOUHUKOB, METOJUUYECKHUX MaTepuasnoB, HOPMaTUBHbIX JOKYMEHTOB I10
vHaMBHAyanpHOMY 3azanuio Ha KI1. 1.3 Ocyjectsrienne c6opa, 06paboTku, aHamm3sa u
cycTeMaTu3aluy HHGopMalii B COOTBETCTBUM C UHAUBH/yalbHbIM 3a/jaHieM Ha Temy KIT.

Otan 2. Jran 2. PazpaboTka METOIMKH U CPE/ICTB PelleHus 3aiaur. AHa/IU3 pe3y/braToB. 2.1
INocTaHOBKa 3a/jauy UCC/IeJOBAHUS B MaTeMaTU4yeCKOi TepMyUHOoruu. 2.2 Pa3paboTka airopurMa
pellieHys 3afaun. 2.3 PaspaboTka MaTeMaTHueCKOil MOZie/I UCCIIeflyeMOH CHCTeMbI/UCCIIeflyeMoro
riporjecca. 2.4 Pa3paboTka MporpaMMHOTO Kozja/MeTo/[0B (hH3MUeCKOi peasii3ariuu/HacTpoka
rapameTpOB TaKeTa NMPHKJ/Ia/{HbIX TPOrpaMM MCCIelyeMO CUCTeMbI/UCCIelyeMoro rporiecca. 2.5 4-16
Peanu3arjuis pa3paboTaHHoi nporpamMmsel Ha I1IK/mpoBejeHre MOZie/IMPOBaHus B TTaKeTe TPUK/IaHbIX
[IporpaMM/TIpoBeZieHHe HU3UUeCKOro MOJeTMPOBaHUS (UCTIBITAHUS arapaTHOro MakeTa). 2.6 AHanu3
Ppe3y/bTaToB UCC/Ie[0BaHuM. 2.7 OdopmiieHre 0TUEeTHBIX MaTepPHUasioB MO pe3y/IbTaTaM BbIOJHEHUS.
MHAMBHAYaIbHOTO 3aaHust o KIT (OdopmiieHre MOsICHUTEIHOM 3aITCKY U TIpe3eHTallu! K JJOKIazy).

30

Bcero 3a 9 cemecTp

36

4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIIUIL/INHDBI

CEMECTP HEJE/IN CEMECTPA

1/2|3 4 5 | 6 (7/8/9 10|11 |12 13 14|15 16

17

9 TekK, Otu. no I13 KIT | P ap Oru. no 13, TekK ap

KII, aud. 3au.

YcnoBHbIe 0603HAUEHHs:
o JIP — auarHocTrueckast pabora;
o TekK — Bonpoch! /7151 TEKYILIero KOHTPOJIS;
e Ortu. no I13 — oTUeT No NpakTUYeCKOMY 3aJaHHIO;
o KII — KypcoBoO#i IpoeKT;
o . 3au. — auddepeHIMPOBAHHBIN 3aUeT.

TekyIui KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB NIPOBOJUTCS B AUCKPETHbIE BpeMeHHbIe HHTepBasIbl B CIAYIOLHUX ¢
e JMarHocThyeckas pabora;
e BOIPOCHI [IJIs] TEKYIL|er0o KOHTPOJIST;
e OTYeT IO NPaKTHYECKOMY 3a/]aHHIO;
® KypCOBOM IIPOEKT.

ITpome)XyTouHas aTTecTal|sA NPOBOAUTCA B hopmax:
e 1uddepeHIMPOBaHHEII 3aUerT.

opMax:
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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. TonneruH. . O6/1aCTH JOCTIKUMOCTH JleTaTenbHbIX anmnaparoB. CI16.5I'TY "BOEHMEX" um. [I. ®. Yctunoga, 2013, 70 3k3.

9. O. A. TonmeruH. . [JuddepeHLpianbHO-UTPOBBIe METOAbI YIIPaB/IeH s JBIDKEHHeM OeCITUIOTHBIX JIeTaTe/lbHbIX anmnaparoB. CII6.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2009, 10 3x3.

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 pa6oueii MporpamMMsI

OucyyniHa BAJVIMCTUYECKOE TITPOEKTHMPOBAHUE JIETATE/IBHBIX AIIIIAPATOB sBisiercss  AWUCLIMTUIMHON
o0s13aTe/1bHOI yacTu GyioKa 1 mporpamMMbl TIOATOTOBKHU 10 Harpasienuto 24.05.04 HasueayuoHnHo-6ariucmuueckoe obecneueHue npumeHeHust
KocMuueckoll mexHUKuU. JJUCLUIUIMHA peanu3yeTcst Ha ¢akynsrete A PaketHo-KocmMudeckoi TexHukd BI'TY "BOEHMEX" um. [I.®. YctrHOBa
Kadezpoit A5 IMHAMUKA U YITPABJ/IEHUE ITOJIETOM JIETATEJIBHBIX AIITIAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUpOBaHKe KoMnemeHyuil:
OIIK-1 crioco6HOCTb MPUMEHSITh eCTeCTBEHHOHAYYHbIe ¥ OOLeMH)KeHepHbIe 3HaHHWsI, METO/bl MaTeMaTHYeCKOro aHaav3a W MOJAEIMPOBAHMs,
HaBbIKU TEOPETUYECKOr0 U SKCIepUMeHTaNlbHOr0 UCC/le[loBaHus I/ pellleHNs! pas3/IMuHbIX 3a/au podeCCOHAILHOM /esiTe/IbHOCTY;
[ICK-2 crocobHOCTs paspabarbiBaTh METOAWKHM WCC/IEAOBAHMS Oa/UIMCTMYECKUX M [JMHAMHUYECKUX XapaKTePUCTHK IIPH MOZeTHpPOBAHHN
TpaeKTOpUIi M0J1eTOB;
[1CK-3 crioco6HOCTb TPOBOAWTE aHAIN3 JIETHO-TEXHMYECKUX XapaKTepucTrK JIA;
TICK-4 criocobHOCTh Ompe/iensTh Ha3HaueH!s: CUCTeMblI yripaBienust BITJIA.

Cogiep>kaHHe JMCLIMIIMHBEI OXBaTbIBaeT KPYT BOINPOCOB, CBSI3aHHBIX C MpPOLie/lypOil ompe/ie/ieHus Mpe/iBapUTe/lbHbIX lapaMeTpoB JleTaTe/IbHOIro
armapara WM KOCMMYeCKOro arrapara Ha OCHOBe YIIPOLIEHHBIX MaTeMaTHUeCKHX MoZeslel U Moc/lefyiollee yTOUHeHHe [apaMeTpoB 3a CUET
WCCIIeIOBaHNS TPAeKTOPUM JIBIKEHHs, BBIOOpA aIrOpUT™Ma M TpOrpaMMbl YIIpaB/eHUs ABW)KEHHeM, a3poHaMUuecKoro ob/MKa jieTaTesibHOro
arrapara, Haua/jbHbIX U TPaHMYHBIX YCIOBHI C MCIO/Ib30BaHHEM METO/IOB pellieHHst KPaeBbIX 3a/lau BHeIlHel 6anlTuCTHUKY, MeTO[0B 00paTHBIX
3a/]a4 IMHAMUKH Ji71s1 OTIpeZie/IeHrs CUJ1 1 MOMEHTOB, HeOOXOJMMBIX Ji/Isl pean3aLiiy 3a/JaHHBIX TPAeKTOPUil ABDKEHHs, METOZIOB ONTUMAa/IbHOTO
yIIpaBJIeHUs: U MeTOZ|0B Teopuu AuddepeHIuaabHbIX UTP.

TIporpamMoii AUCLUIIINHBI IPeJyCMOTPeHbI Clleflytoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB [POBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CJIEAYIOLIUX GopMax:
e [QMarHOCTHYeckKast pabora;
e BOIMPOCHI /151 TEKYLLErO KOHTPOJISE;
e OTYET [0 MPAKTHYECKOMY 3a/[aHHIO;
*  KYDPCOBOIi [IPOEKT.

ITpoMeKyTouHas aTTecTal|s IIPOBOJUTCS B hopMax:
o nuddepeHIIPOBAHHBIH 3a4eT.

OO611jast TPYZOEMKOCTh OCBOEHUS AUCLIMIUTHBI COCTaBsieT 4 3.e., 144 u. TIporpaMmoli AUCLUIUTHHBI TIPEAYCMOTPEHBI JIEKIIMOHHbIe 3aHATUs (34
4.), Ipaktrueckue 3ausaTus (17 4.), camocrositesibHast pabora cryzeHra (93 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
BAJUIMCTUYECKOE ITPOEKTUPOBAHME JIETATE/IbHBIX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TpyA0EeMKOCTb OCBOEHHUST JUCLUIUIMHEI COCTaBsieT 144 4., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, ¥ 93 4., OTBeZIeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTLI W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIAIIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaly 00yYaroImxcs.

@DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueii mporpamme.

HaunmeHoBaHue pa6oTbi Pekomenjyemas jiuTeparypa pru(:;nzxoc*rh,
Paspen 1. YncneHnble ¥ NpHG/IM)KeHHbIe aHA/IATHYECKHe MEeTOAbI PellleH)s 3a1a4 BHeIlHeH 6a/l/IHCTHKH.
A. C. Ilaneiruy, C. A. Kabanos, B. A. CaHHHKOB. .
ABromaru3anus pacuéta Tpaekropuu JIA: CII6.BI'TY
V3yueHme rpejyCMOTPEHHBIX IIPOrPaMMON JAaKTHUeCKIAX "BOEHMEX" um. [I. ®@. Ycrunosa, 1990 (I'aBa 1)
e/IMHML] 110 KOHCIIeKTaM JIeKLIUH U peKOMeHyeMoi A. A. Camapckuii, A. B. T'ynun. . YucsieHHble MeTozbl: M. 10
nTeparype. BoirosHeHre 3Tana 1 KypcoBOro rpoekra. Hayxka. I'n. pes. ¢us.-mat. mr., 1989 (I'1aBa 3)
A. A. ImutpueBckuii, JI. H. JIbiceHKo. . BHelHsist 6aniiucTrka:
M.: MawmHoctpoenue, 2005 (I'aBa 5)
Wroro no paspeny 1 10
Pa3pen 2. KpaeBble 3agaun 0a/UIMCTHKH U METO/bI HX PellleHus.
Playeienue mpeyCMOTPEHHEIX POrPAMMORN HIAKTHIECKIX A. A. ImutpueBckui, JI. H. JIpiceHKo. . BHelHsist 6aimiucTyka:
. ” M.: MammHocTpoenue, 2005 (ITogpasgen 6.1)
e/JHMUL] [10 KOHCIIeKTaM JIeKLMi 1 peKoMeH/yeMoil
nuTeparype. BeinonHenue npaktrueckoii pabotsr Nel. - Bajmcrieckoe .HPOEKTHpOBa,I,{ 1e 6eCHHHOIHHX 1
Bhimo/senue srana 1 KypcoBoro NPOeKTa neTatenbHbIX anmnaparos: CI16.BT'TY "BOEHMEX" um. [I. ®.
: YcruHoBa, 2016 (JI/p 1)
Wroro no pasgeny 2 11
Pa3pen 3. OOparHbIe 3aAauy JUHAMUKH.
ViayueHHe MpelyCMOTPEHHEIX POTPAMMO3 AHAAKTHYECKAX A. A. ImutpueBckuii, JI. H. JIbiceHKo. . BHelHsist 6aniiucTrka:
. . M.: MawmmHoctpoenue, 2005 (TTogpa3zen 6.2)
e/IHMUL] [10 KOHCIIEKTaM JIeKLH 1 peKOMeHyeMoit
nTeparype. BeironHeHne npakTryeckoid pabotsr Ne2. - banmeruueckoe np OeKTHPOBa,I,{ e 66CHHHOF,F,HHX 18
BrinonHesue 31ana 2 KypCOROro MpoeKTa JietarenbHbIX anmaparos: CI16.BI'TY "BOEHMEX" um. [I. ®.
) YcruHoBa, 2016 (JI/p 4)
Hroro no pasgeny 3 18
Paspen 4. MeToAb! ONITHMA/ILHOTO YIIPAB/IeHHs B 0a//INCTHKe.
10. I. Cuxapynupse. . Ba/yiicTuka jieTaTe/bHbIX anmnaparoB:
" . M.: Hayka. I'n. peq. ¢us.-mar. mut., 1982 (I'naBa 2)
3Y9IEHHE TPEAYCMOTPEHHLIX POrPaMMON AHAAKTHIECKIX Ba/mcTiyeckoe pOeKTHPOBaHKe OeCUIOTHBIX
e/JHMUL] [10 KOHCIIeKTaM JIeKLMi 1 peKoMeH/yeMoil : . P p " "
o JietarenbHbIX anmaparoB: CI16.BI'TY "BOEHMEX" uwm. /1. ®. 18
nuTeparype. BeinonHenue npaktrueckoii pabotsr Ne3.
BrinonHeHue 5Tamna 2 KypcoBoro rnpoekra Yerunosa, 2016 (JI/p 3)
: A. A. ImutpueBckui, JI. H. JIpiceHKo. . BHelHsist 6aimiucTyka:
M.: MammHocTpoenue, 2005 (ITogpasgen 6.4)
Wroro no paszgeny 4 18
Pazpen 5. Banmcruyeckoe npoekTupoBanue 3YP.
0. A. Tommerus. . O6/1acTvt [OCTHXUMOCTH JIETATeIBHBIX
anmaparos: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2013 (I'nasa 3)
O. A. Tonnerus. . lucddepeHLianbHO-UTPOBbIE METO/bI
yIIpaB/IeHyst ABIKEHHEeM OeCITMIOTHBIX JIeTaTeTbHBIX
VI3yueHue rpeslyCMOTPEHHBIX TIPOrPaMMOil IUJaKTHYeCKUX anmaparos: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
€/IFHHL] [10 KOHCIIEKTaM JIeKIUH 1 PeKOMeH/yeMoi 2009 (IToppaszen 4.5) 18
nTeparype. BeinonHeHue npakTrueckol pabotsr Ned. . BannmucTrueckoe npoekTpoBaHue 6eCIMIOTHBIX
BeinosnHeHye 3Tana 2 KypcoBOro rpoekTa. JietarenbHbIX anmaparos: CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016 (JI/p 5)
A. C. ITansiruy, JI. H. JIsicenko, O. A. Tonmerus. . Metogpl
MO/le/TMPOBaHusI CUTYallMOHHOI'O YIpaB/leHusl JBIDKeHueM
6eCIIIOTHBIX JIeTaTe/IbHBIX anmaparos: M.: MamHocTpoeHue,
2012 (IToppaszen 8.2, 8.3)
Wroro no pasgeny 5 18
Pa3pen 6. baniucTuyeckoe NpoeKTHPOBaHKE KOCMMYECKHX CHCTeM.
A. C. IIlanbiruy, B. A. Cannukos, W. JI. TTerposa. . [JuHamuka
Y HaBUTaLUsI KOCMHUYeCKUX araparoB: CI16.BI'TY
. "BOEHMEX" um. [I. ®. Ycrunosa, 2007 (InaBa 1, 2)
V3yueHue rpelyCMOTPeHHBIX IPOrPAMMON JUaKTHUeCKUX
QMU 11O KOHCITEKTAM JEKIAl ¥ PEKOMEETy MOk . BanmicTryeckoe }'[poexmposa'l'me 6ecn14n0"rym>1x
o neTarenbHbIxX anmnaparos: CI16.BT'TY "BOEHMEX" um. [I. ®. 18
nTeparype. BeinonHeHue npakTrueckol pabotsl Ne5.
BeinosnHeHye 3Tana 2 KypcoBOro Nnpoekra Yerurosa, 2016 (JI/p 2)
: E. A. MukpuH, @. B. 3Bsrun. . BeefjeH1ie B MexaHuUKy IosneTa U
yrpas/ieHle KOCMUYeCKUMH arinaparamu: M.: M3g-so MI'TY
um. H. 3. Baymana, 2020 (I'1aBa 6, 7)
Wroro no paspeny 6 18
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
BAJUVIMCTUYECKOE ITPOEKTUPOBAHME JIETATE/IbHBIX AIIITAPATOB

®OH/] OHEHOYHBIX CPEJICTB

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

e [MarHoCTHYeckas pabora

*  KypCOBO NPOEKT;

e BOIIPOCHI /|15 TEKYIIIero KOHTPOJIST;
e OTYeT IO NPaKTUYeCKOMY 3a/jaHHIO;
¢ nuddepeHIIPOBAHHEIN 3a4eT.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctrdeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e TIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLysl.

KypcoBoii npoekT

Kpurepuu onjenku 3amutsl KIT:
- OIleHKa «OTJIMYHO» BBICTAB/IsAeTCsl 0OyJaroI|eMycsi, eC/IM OH PeLLnI BCe 3a/laudl, ocTaB/ieHHble riepe, HUM B KII 1 oTBeTH/I Ha BCe BOIPOCHI
KOMHCCHH, OPraHU30BaHHON Ha Kadespe A 3amutel KII, cBs3aHHbIe ¢ MaTepuasaMy, U3/10)KeHHBIMH B IOSICHUTe/IbHOM 3amucke K KIT.
- OLIeHKa «XOpOLIO» BBICTaB/IsIeTCs1 00yUaroIeMycst, C/IM OH PeLInsI BCe 3a/jaul, MocTasieHHble niepes HUM B KII 1 otBetrin Ha 50% Borpocos
KOMHCCHH, OPraHU30BaHHON Ha Kadespe A 3amutel KII, cBs3aHHbIe ¢ MaTepuasaMy, U3/I0)KeHHBIMH B IOSICHUTe/IbHOM 3amucke K KIT.
- OLleHKa «YAOBJ/IETBOPUTE/IEHO» BBICTAaB/IeTCS 00yyYaroIeMycs, eC/IM OH PellnsI BCe 3a/jaurl, MocTaBleHHble niepes HUM B KII, HO He OTBeTH/I Ha
BOIIPOCH! KOMUCCHH, OPraHU30BaHHOU Ha Kadespe s 3amutsl KI1, cBs3aHHbIe ¢ MaTepyaiaMy, U3/10)KeHHBIMU B IOSICHUTe/IbHOM 3amucke K KIT.
- OLleHKa «He 3alUTH/I» BbICTaB/IseTCsl 00yyJaroIieMycs, eC/IM OH He pellsl BCe 3aflavy, oCcTaB/eHHble epefi HUM B KII.
IepeyeHb TeM KypCOBBIX IIPOEKTOB Mpe/icTaBieH B YMK AUCLUIUIMHBL

Bomnpocs! AJisi TeKyIero KOHTPOJIs
1) Unc/ieHHBIe MeTO/bI MHTETPUPOBAHUS YPaBHEHHUH BHellIHel 0a/UTHCTHKY.
2) IpubnvKeHHbIe aHAIUTHUECKHE MeTO/bL: NapaboIyeckKast TeOpusl.
3) [pubmKeHHbIe aHATUTHYECKHe METOAbI: J/UTHIITHYEeCKast TeOPHSL.
4) OcobeHHOCTH KpaeBbIX 33ia4 6a/l/IMCTUKY U METOABI UX PeLleHus.
5) Metog HbtoToHa. PacueT ycTaHOBOUHBIX JJaHHBIX MeToZiloM HbroToHa.
6) Metog CreddeHceHa.
7) [IByxTOUeuHble KpaeBble 3a/jaui C TapaMeTpUUYeCKHM yTipaB/ieHreM. MeTo/bl pelleHusl.
8) KoHujernijust 06paTHBIX 3aia4 JUHaMUKK. Onpe/iesieHue ynpaB/sitolX QYHKLUMN [/ pellieHrs KpaeBOH 3a/jaur JMHaMUKH.
9) Onpezie/ieHHe HauabHBIX YCIOBHIA IBIDKEHUS CITyCKAaeMOro JIeTaTeIbHOrO arrapara, 06ecrieurBaroLLyX MonaJaHue B 3aJaHHY0 TOUKY
TIpULIe/TUBaHUsL.
10) ITprMeHeHre IPUHLIMIIA MAaKCHMyMa /75l pacyeTa ONTHMaJIbHBIX TpaeKTopHid. ONTHMasbHast IporpaMMa BhIBeZieH sl Ha OpOuTy.
11) Makcumu3aLysi CKOpocTH 6aIMCTHUeCKOl pPaKeThl B KOHLIe aKTHBHOTO YUaCTKa C MCIO/1b30BaHHEM IPUHLIMNA MaKCUMyMa.
12) IIpumeHeHne MeTOzja JMHAMUYeCKOTO POrpaMMUpOBaHysl. 3aZjaua O MakKCUMyMe HaK/IOHHOM Jja/lbHOCTH To/leTa.
13) OcobenHocTu banmcTiHyeckoro mpoektupoBanust 3YP. Cxema ba/uticTrueckoro pacuera. Boibop ornopHoit Tpaektopuut 3YP.
14) HaBegienue 3YP Ha 0CHOBe MeTO/|0B ONTUMAJ/IbHOTO yIIpaBJeHus!.
15) TIpumeHeHre MeTOZOB TeopuH AvddepeHLMaNbHbIX UTP A/1s1 HaBeZeHust 3YP Ha MaHeBPUPYIOLIYIO Lie/lb.
16) HaBezienue rpymmel 3YP Ha rpymily MaHeBpUPYIOIHX Lie/lell B BH/je HepapXudecKor auddepeHIansHoi Urpsl. beckoaMIMOHHBI BapHUaHT.
17) HaBegenue rpynmsl 3YP Ha rpyrniny MaHeBpUPYIOLIMX Liefiel B BU/ie uepapxuueckoi gquddepenianbHol urpsl. KoalmuLMOHHBINA BapUaHT.
18) ®opmupoanue pabourix opbut. [loryiieHust pu BeIbope cxeMbl GopMHpoBan#s pabourx opout. CxeMbl OPMUPOBAHHSI paOOUHX OPOUT.
19) MaseBp B IJIOCKOCTH OpOUTEL. MaHeBp U3MeHEeHHEM TI0CKOCTH OPOUTHI.
20) KombrHHpOBaHHBIH MaHeBp TpH BbIBozie KA Ha cTaijiioHapHyI0 OpOHTY.
21) YripaBnenve KA Ha 3Tare JanbHero HaBesieHusi. CXeMbl yIipaB/ieHusi BIKeHHeM LieHTpa Macc KA npu BBIMOMHEHWH 3a/lauil BCTPeyH.
22) ®asupoBanue KA u obmactu focsiraemMocty. KpaeBast 3a7iada Ha y4yacTKe Jja/lbHero HaBeJJeHusl.
23) Ympasnenue KA Ha starie 6/1vKHero HaBefieHusi. MeTofbl HaBe/leHHst Ha yYacTKe COMKeHusI.
24) ®opMUpoBaHKe ONTHMAJIBHBIX POrPaMM COMDKeHHs.

TekyIuii KOHTPOJIb YCBOEHHsI yueOHOro MaTeprara o pasziesty AUCLUIUTHHBI IPOBOAKUTCS B JOpPME OTBETOB Ha BOTIPOCHI /15 TEKYILIETO
KOHTpOJIs1. B ciTyuae mpaBU/IbHOTO OTBeTa Ha 3a/JaHHBIN BOIIPOC, KOHTPOJIb CUUTAETCsl PO HHbIM

OTyeT 1o NpaKTHYeCKOMYy 3a/jlaHHI0

[Horyck k npaktrueckoii pabote (IIP) He TpeGyercst. O6yuaromuiicst 06si3aH BITOMHATE BCe IIP B CPOK, CAATh UX IIPEIOJaBaTesIio
COIVIaCHO TpaMKy MepOTPUSITHI MeXCeCCMOHHOTO KOHTPOJISI.
[MpakTiyeckast paboTa CUMTAETCs BBITIOTHEHHOM, eC/Ti 00y YaroLHICsT TOTHOCTBIO BBITIOJIHWI BCE 3a/laHMs], yKa3aHHbIe B 3afaHun aus [1P.
OrueT 1o NpaKTHYeCcKol paboTe NpeyCTaB/IsieTCs B [eUaTHOM BH/ie B popMare, peyCMOTPEHHOM 11ab/I0HOM OTYeTa 10 PaKTH4ecKol pabote.
3amiuTa oTYeTa MpoxXoAuT B (hopMme /0K/Iaa 00yUaroI|erocs 1o BEITOTHEHHOH paboTe 1 OTBETOB Ha BOMPOCHI TIPEIO/aBaTess.
ITpu ocopmnennn I1P TpeGyeTcst pyKOBOACTBOBATHCS C/IEAYIOLIMMYI PEKOMEH/ALIUSIMU:
ITP BBINO/HAOTCS Ha IMCTax Oymaru ¢hoopmara A4.
Ha TuTy/IbHOM JIMCTe yKa3bIBalOTCs Ha3BaHKe AUCLUIUIMHGL, TeMa [1P, amMmuns 1 MHULMA/BI CTY,eHTa U Npero/aBare/isi, HOMep IpYIIIbl, HOMep
Y BapHaHT 3aflaHusl.
B Hauaste onvcare/IbHOH 4acTH U3/1araeTcst CoAepkaHre, MPUBOASATCS CXeMa, MaTeMaTHuecKasi MOZie/Ib, UICXOZHbIE JJaHHbIe Ji/Isl pacCueTHOTO
BapHaHTa, METOZ, PeIlIeHus].
Bce BbIuMC/IeHUsI IPOBOASATCS MOAPOOHO, COMPOBOX/AasiCh HEOOXOAMMBIMY TOSICHEHHSIMU. Bce BbIUMC/IEHNsT 3aHOCSTCS B TaO/IULIBL.
TabmuHbIe faHHBIE B COOTBETCTBHH C TpeboBaHusimu [IP npescTaBisitoTcs B Brzie rpadMKoB, yC/IOBHbIe 0003HAUEHHsT U Pa3MEPHOCTH
OTKJIa/jbIBaeMBIX 10 OCSIM BEJIMUHMH YKa3bIBatOTCs B PUHATHIX 110 TOCT coKpallieHusX.
[1py BBINOTHEHUH PacUeToB C MCII0/Ib30BaHHeM DBM Hy)XHO 06si3aTeIbHO MPUBOAWTD pacriedaTky (JIMCTHHT) [POrpamM. Pesyresrarsl
MaILUMHHOTO cueTa OQOPMIISIFOTCS B BUJE MPUIOKEHUST.
ITo kakzoit [TP oOyuaromuiicst AO/DKeH TPe/iCTaBUTh BHIBOALI HA OCHOBAHWY BBITIOJTHEHHBIX PaCyeToB.
O6yuaroryuiicst 06s13aH BBINO/HATB Bee ITP B CPOK M C/1aBaTh X MPeIofaBaTesito COIIaCHO rpadMKy MepONpHUsITHIl Me>KCeCCHOHHOTO KOHTPOJIS.
B ciiyuae, eci odopmiieHHe oTueTa 1 roBezjeHre 00yyarorerocsi BO BpeMsi 3al{iThl COOTBETCTBYIOT YKa3aHHbIM TpebOBaHMsIM, OH TI0Ty4aeT
MaKCHMaJsIbHOe Ko/iuecTBo 6annos (5).
OCHOBaHUSIMH [IJTs CHIKEHHUS KOJTUeCTBa 0asiyioB B Axara3one oT max (5) ;0 min (3) sIBsOTCsE:
- HeOpe)KHOe BBITIONIHEeHWe oTueTa 110 I1P,
- HU3KO€ KauecTBO rpadruecKoro Mareprasna (HeBepHbIil BbIOOp MaciuTaba uepTeXxei, OTCyTCTBHE yKa3aHHsI eAMHUL] U3MepeHs Ha rpadrikax),
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- OTBEThI He Ha BCe BOMNPOCHI Mpernozasare/is o teme I1P.

OrueT He MOXET ObITh NIPUHSAT U MOAJIEXUT 10pabOTKe B C/Iyyae:
- OTCYTCTBHSI HEOOXOMMBIX Pa3ZesioB,

OTCYTCTBHS1 HeOOXOAMMOTO rpajuuecKoro MaTepyana

JuddepeHpOBaHHBIH 3a4eT

TTpome)xyTouHast aTTeCTaLys 110 JUCLIUILIMHE IPOBOAUTCS B hopMe AudpepeHI{IPOBAHHOIO 3a4eTa, KOTOPBIi IPOCTaB/IsSeTCs [PU
YCJIOBUH BBITIOJIHEHHS BCEX MEPOTIPUSTHH, MPe/lyCMOTPeHHBIX rPaKoM KOHTPOJIBHBIX MEPOTIPUSTHH 110 pe3y/braraM paboTel B ceMecTpe.
OrjeHka 3a AudpepeHLPOBAHHBIN 3aUeT BBICTAB/ISETCs], KAK CpeAiHee apri(pMeTHUeCKOe CyMMapHbIX OLIEHOK, TOTy4eHHBIX 00yJaroIiMcs 3a
BBITIO/THEHHUE NTPAaKTHUeCKUX PaboT.
Kpurepuu orjeHnBaHus AnddepeHMPOBaHHOTO 3a4eTa :
- OLIeHKa «3auUTeHO - OTJIMYHO» BBICTABJISIETCS 00yvaroleMycs, eC/i cpefiHee apudMeTHUYeCKoe OLIeHOK, TIOTyYeHHBIX UM 3a BBITIOJTHEHHE TIATH
MpaKTUUeCKUX paboT paBHO 4.5 6AJI/IOB U BbILIE;
- OLIeHKa «3aUTeHO - XOPOILO» BBICTAB/IAETCS 00yUaroIieMycs, e/l cpeJjHee apr(MeTHIeCcKoe OLIEHOK, TTO/TyYeHHBIX UM 3a BBITIONTHEHHE TTSTH
MpaKTUUeCKUX paboT HaxoguTest B mipezenax 3.5 - 4.4 bara;
- OLIeHKa «He 3a4TeHO» BbICTaB/IseTCs 00yyaroIeMycs, eC/ii cpefiHee apudMeTHUeCKOe OL|eHOK, MOTyYeHHbIX MM 3a BBITIOJIHEHNe TIATH
MpaKTHUeCKUX paboT HaXOAUTCS B rpefesnax 2.4 6asia u HUxXe;
- BO BCEX IPYTUX C/Tyvyasix 00ydarolieMycs BbICTAB/ISIeTCS OLieHKa «3auTeHO - y/|0B/IeTBOPUTENTBHO»

14

26319



IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHMe pa3jiesioB U
NJaKTHYeCKUX e{UHHI]

BCEI'O

AyauTOpHBIE 3aHATHSA
B KOHTAKTHOH ¢opme

BCEI'O
JIekuuu
IIpakTHueckue
3aHATUSA

CamocrosTenbHast
pabora crygeHTOB

Dopmupyemas
KoMIeTeHusA, %

OIIK-1

IICK-2

IICK-3

IICK-4

HANMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pazpen 1. UucneHHble U
NpPUG/IVKeHHbIE AHA/TUTHYECKHE
MeTOAbI pellleHHs 3aa4
BHELIHEeH 0a/VIMCTHKH.

14

10

Bomnpocs! ans
TeKy1ero
KOHTPOJISL,
Kypcosoit

TIPOEKT

Paspen 2. KpaeBbie 3agaun
0a/UIMCTHKH ¥ METOJbI HX
PpeLieHus.

17

11

10

20

10

Bornpocer ans
TeKy1I|ero
KOHTpOJI,
Ortuer no

NIpaKTHYeCKOMY
3a/laHuIo,
Kypcosoit

TIPOEKT

Paspen 3. OGpaTrHbIe 3afaun
QUHAMHKH.

26

18

10

15

10

Bomnpocs! ans
TeKyILero
KOHTPOJISL,
Ortuer no

NIpaKTHyeCKOMY
3a/laHUIO,
KypcoBoit

TIPOEKT

Pazgen 4. MeTtoabl
ONTHMA/IBHOTO YIPaB/IeHHUsI B
O0a/THCTHKE.

28

10 6 4

18

20

15

15

20

Bomnpocs! ans
TeKy1L|ero
KOHTPOJISL,
Ortuer no

NIpaKTHYe CKOMY
3a/laHuIo,
Kypcosoi

TIPOEKT

Pazpgen 5. Ba/umicruyeckoe
npoektuposanue 3YP.

30

12 8 4

18

30

35

25

25

Bonpocs! g5
TeKylL|ero
KOHTPOJIS,
Ortuer no

TIPaKTHYe CKOMY
3a/laHuIo,
Kypcosoit

TIPOEKT

Pa3pen 6. Basumncrnueckoe
MPOEKTHPOBaHHE KOCMUYEeCKHX
cHucTeM.

29

11 8 3

18

20

10

30

25

Bornpocer ans
TeKy1I|ero
KOHTpOJI,
Ortuer no

NIpaKTHYeCKOMY
3a/laHuIo,
Kypcosoit

TIPOEKT

Bcero 3a 9 cemecTp

144

51 34 17

93

100

100

100

100

Bcero no gucuuminHe

144

51 34 17

93

100

100

100

100

15
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Kpurepun orjeHuBaHusA

OIIK-1

Bonpocbl omkpbimo20 muna:

No 1 CKo/bKO BO3MOXKHBIX 11apabo/IMuecKUX TPaeKTOPHIA 1oJieTa Heynpas/isieMoro JIA MOKHO TTOCTPOUTb /i/1s1 3a/JaHHBIX KOOPAWHAT HaualbHOM ¥ KOHEUHOH
TOUeK IIPY OTCYTCTBUH JIOMIO/IHATE/IbHBIX OrPaHUUeHHH Ha TPAeKTOPUIO?

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

Ne 3 CKOpOCTb CXOAUMOCTH METOZa MOoC/IeZioBaTesIbHBIX MPHO/MmDKeHnH KpbiioBa-UepHOYCHKO 3aBHCHT OT

Ne 4 CKOJIBKO TOYEK BHEIITHelH rPaHUL{bl 00/1aCTH AOCTIKUMOCTH 3Y P MOXKHO TOUHO OIPe/Ie/TUTh MPOCTHIM WHTErPUPOBAaHUEM YDABHEHUH ABHKEHUS C
TIOCTOSIHHBIM YIIpaB/leHueM?

Ne 5 Ha pucyHke u306pakets! obactu goctwkumocty BITIA (GA) u tenu (GB) st Tekyiiero MomeHTa BpeMeHH. Beibepere minmax rumnoTeTHyecKuit
npomax BITJTA (A) npu HaBesieHUM Ha Liesib (B) pu MCIo/b30BaHUM MeTO/iA SKCTpeMarbHOro npuiieiuBaHus KpacoBckoro, eciu

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 m; A,B;=70 m.

0 oo
X

Ne 6 ITepeuniciTe OCHOBHBIE OMepalyii aIrOPUTMa pelleHus /JByXyPOBHEBOH Oe3KoannLoHHOH AuddepeHIanbHO - TPOBOH 3aia4u COMDKeHNsI TPYTIIbI
BITJIA c rpymnnoii nesneu.

Ne 7 Tlepeunc/iiTe OCHOBHBIE OMepaL{ii alrOpUTMa pelleHus 3aia4y BHellIHell 6a/UIMCTHKY C UCTI0/Ib30BaHUEM MeTOZia TT0C/Iel0BaTe/IbHBIX PUOIIKEHNH
KprinoBa-UepHoychKo.

Ne 8 TlepeuniciuTe 0OCHOBHbIE JOCTOMHCTBA MeToja PyHre-KyTTa J/151 uMC/IeHHOrO MHTerPUPOBaHUsl YPaBHEeHU ABMKeHuUs JIA.

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

Ne 10 Yro Ha3bIBAeTCs OMTUMAJILHOM MPOrpaMMoii BeiBeferws JIA Ha opouTy?
Bonpocbl 3akpbimozo muna:

Ne 1 B KakoM MeTo/le UMC/IeHHOTO MHTerpPUPOBaHusl ypaBHeHUH JiBIKeHus JIA MCro/b3yeTcst MeTOJ, «IIPOrHO3a-KOPPeKLUn»?

i

1) meTop PyHre-KyrTa;

2) siBHBIN MeToz, Afilamca-BarmmdopTa;
3) HesiBHBIN MeTO/, AZlamca-MoynToHa;
4) metop, Diinepa;

5) MeToz, Jitsiepa MOAUGULIPOBAHHBIH.
Ne 2 TTopsiioK IOTPeNIHOCTY 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/yTMCTHKY NP KOTOPO# 3a/IaF0TCsl Haua/lbHble YC/IOBHS B TOUKe cTapTa JIA U rpaHHYHbIe yC/IOBUSI B TOUKE
OKOHYaHMs /iBMKeHus JIA:
1) kpaeBasi 3a/ja4a NpULIe/IUBAHMUS;
2) MHOroTOueYHasi KpaeBasi 3aflaua;
3) TpexToueuHasi KpaeBasi 3a/jaua;

4) ByxXTOUeuHasi KpaeBasi 3a71aya;

5) KpaeBast obpaTHasi 3a/jaua JMHaMUKH T0JIeTa.
Ne 4 MeToz, UMC/IEHHOTO UHTErPUPOBaHUs AjlaMmca OCHOBAH Ha:

1) annpokcUMal{y MeTOZOM HauMeHbIINX KBafipaToB;
2) pa3noxeHuu B psig, Teitnopa;

3) mapaboueckoil UHTepPIIOJSILIUM;

4) MeTO/ie KOHEUHBIX 3/IeMEHTOB;

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

lat t=9
1) BeIpa)keHHe /151 ONITUMaJ/IbHOTO YIIpaB/ieHus];
2) dpyHKmIo ['aMUIBTOHa;
3) yC/10BHe TPaHCBEpPCaIbHOCTH 10 (pa30BbIM KOOPAWHATAM;
4) ycnoBue TpaHCBePCaJbHOCTH 110 BpEMeHH;

5) yC/I0BHe TPaHCBePCaIbHOCTH 110 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 3a/jaur BeiBezieHvst JIA B 3a/iaHHyt0 06/1acThb npuLienuBans (Te X — JanbHOCTh T10/1eTa, V — CKOPOCTH oJieTa, ® — yroj Hak/IoHa
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 Kcrionb30BaHUY IPUHLIUIA MaKcuMyMa [ToHTpsiruHa GyHKUus ['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.
IICK-2

Bonpocbl omkpbimoz20 muna:

Ne 1 Uemy paBeH K03 ULMeHT NPONOPLIMOHANIBLHOCTU NIPY peanu3aliii MeTo/ia IOFOHU B MeTo/ie IIPONOPLMOHAILHOM HaBUraluu?

Ne 2 Kak BbIYMC/ITH Hanbosiee TOUYHbIE TPaHULIbI 00/1aCTH JOCTIDKUMOCTH JTIA?

Ne 3 Pa3HOBHHOCTb MeTO/a TIPOTOPL{IOHAIBLHOM HaBUraLH, [IPU KOTOPOM TpebGyeMoe HOpMasibHOe YCKOpeHHe pakeTbl (POPMUPYETCs: OPTOrOHaIbHO BEKTOP
OTHOCHUTeJIbHOM CKOPOCTH Lieu?

Ne 4 Ha pucyHke 1300pakeHsl 110 [iBe TOUKe Ha o6mactsix goctmwkumoctH Byx BIIIA (GA u GB) u e (GC) 15t TeKyIero MoMeHTa BpemeHH. Bribepete
rurnoretuueckue rpomaxu BITIA (A u B) npu HaBefenun Ha Lenb (C) A5 KOaTULHOHHOM uddepeHLaibHO-UTPOBOM 3aaurt COMKeHUs], €T

A,C=50m; A,C=70 m;
A,C,=80m; A,C,=60 m;
B,C,=100 m; B,C,=40 m;
B,C,=120 m; B,C,=90 m.

Yy
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Ne 5 Kakoii MeTo MpOTOpL{OHAIBHOM HAaBUTaLK OTIpe/iesisieT ypaBHeHHe TpeGyeMoro yIpasJIsifoLero YCKOpeHust

Twm =
W™ =K, vV, -QxI .

V , ~ CKOpPOCTb pakeTbl,
| — € ANHUYHbIN BEKTOP OTHOCUTENIbHOW a/IbHOCTU Lieny;

() — BEKTOpP CKOPOCTU BpaLLEHUsA IMHUM BU3NPOBAHUS.

Ne 6 ITepeurncuTe OCHOBHBIE OMepaLii alropyuTMa pelieHust AuddepeHiuanbHO - UTPOBOH 3aaun «COmbKeHus-yKIoHeHus» BITTA c tesbio.

Ne 7 IlepeunciiTe HECKOBKO CITOCOOOB MOCTPOEHMS BHEIIHel IPaHUL{bl 00/1aCTH JOCTIKUMOCTH.

Ne 8 Kakue orTUMasibHble IpOrpaMMbl paboThI JBUraTe st TIOTYYalOTCst TIPU PELIeHHH MOZe/IbHOM 3a7iau 06 onTHMasbHOM BhiBefeHun JIA Ha opouTy?

Neo 9 Ilepeunc/iiTe OCHOBHBIE BU/bI U jaiiTe KPaTKYHO XapaKTepPUCTHUKY MaHEBPOB OPOUTA/ILHOTO IIepexo/a.

Ne 10 Kakvie 0CHOBHBIE 3Tarbl BXOASAT B CXeMy Oa/yTMCTHUeCcKoro pacuera JIA?
Bonpocbl 3akpbimozo muna:

Ne 1 TTpubsnikeHHOE Mpe/CTaBIeHre C/I0KHOM WK 3a[[aHHOM B BUjie TabuLbl GyHKIMY 6ostee POCTOi (ByHKIMOHAILHOWM 3aBUCHMOCThIO, UMEIOIIe MUHI
OTKJIOHEHHSI OT UCXOHOM (YHKLMH B 3a/JaHHBIX y3/1aX Ha3bIBAeTCS:

1) uHTepnoNALKS;

2) anmnpokcuManus;

3) nuddepeHuupoBaHue;
4) 9KCTpanosLus;

5) AUCKpeTH3aLus.
Ne 2 Kakyto ¢hopMy/Ty IPUMEHSIIOT /171 MHTePIIOJIMPOBAHYSI B KOHLIe Tab/IUL{BI C 3alaHHBIMU 3HAYeHUSIMH?

1) MHTepPHO/ALMOHHBINA MHOrOWIeH Jlarpamxa;

2) nepBasi UHTepPHOJISILMOHHAs popmysa HbroToHa;
3) BTOpasi HHTepIosALKOoHHas ¢popMyna HeloToHa;
4) nepBas UHTeprONsALMOHHAas (opmysa I'aycca;

5) BTOpasi MHTepro/sLMoHHas opmyna aycca.
Ne 3 CormocraBbTe ypaBHEHHUs X MeTO[, YUC/IEHHOTO MHTeTPUPOBAHUS CHCTeM AuddepeHIIHaIbHbIX yPaBHEHNH:

1Y o SW i, 42 K, H25K, K, )2

;o

w
<
Il

n—I1

Yy, +§'(9'fn+1 +19 'fn —5-f

&Y. =¥, de—=e(08 el 99 :f . k37 =t . 9]

24

OV ., =Yy, +

n-+1

okt k).

A — sBHBIN MeTog, Azjamca-Bouidopra;
b — HesiBHBIN MeTOZ, AlaMca-MoynToHa;
B — metog, Pynre-Kyrra;

I' — MeTop, Diinepa y/y4lleHHbIH;

[ — meTop, Diinepa CTaH/iapTHBIM.
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Ne 4 B metoze KpbuioBa-UepHOYChKO IPY YKC/IEHHOM MHTETPUPOBAHUY CONPSDKEHHOM crcTeMsl AuddepeHI{anbHbIX YPaBHEeHUH TapaMeTpsl [BIbKeHus J1A
I1are MHTETPUPOBAHUS MOXKHO (BbIOEDHTE BepHblE BapHAHTBI):

1) OHM 3/1eCh He HY)XHBI;

2) B3ITb ITOCTOSTHHBIMH, PaBHBIMU Hadya/IbHBIM Y CJIOBHSIM;

3) cunrars U3 namsaTd OBM, 3anycaHHON IIpU UHTErPUPOBAaHUY YPaBHEHUH JBIDKeHus JIA;
4) nosiyyathb U3 yCJIOBUN TPAHCBEPCATbHOCTH;

5) mosiy4arb U3 COBMECTHOTO MHTEIPUPOBAHUs C YPaBHEHUSIMH JIBIDKeHUs JIA.
No 5 CKOJBKO yC/IOBHIT IMeeT ONTHMa/IbHOe yIpaB/ieHre MPH MCTI0/Ib30BaHUH TIPHHIUITA MakcuMyMa IToHTpsAruHa fy1st GyHKLmH ['aMuibToHa BUa

H=H,+H, qa.
D1
2)2
3)3
4)4

5) 3aBucur ot HO.
Ne 6 IIpu onTUMabHOM porpamme BoiBefeHust JIA Ha OpOUTY B TUI0CKOTAPA/IIEILHOM IT0Jie TIPUTSDKEHHsI TAHTeHC YIVIa TaHraXKa [JO/DKeH ObITh:

1) MOCTOSIHHBIM;

2) CcTymeHYaTol QyHKIMew;

3) MHelHOH (yHKIMel BpeMeHH;

4) xBazipaTUUHOHN (PYHKLIEH BpeMeHH;

5) mo6bIM.
Ne 7 Ormiepatop, onpe/estolyil SBOJIIOLUI0 BO BpEMEHHU JAUHAMUYECKOU CUCTEMBI:

1) ces MaTpHLBl;

2) marpurja I"amuneroHa-S1ko6u;
3) KoppesIsiLiMOHHas MaTpULia;
4) ckobku [TyaccoHa;

5) XapakTepuCTU4YeCKoe YKCIIO.
Ne 8 Metoz HeroTOHa /151 peltieHyst 3a/jau ONTHUMA/IBHOTO yTIpaB/eH!s! OCHOBAH Ha:

1) npuHMne MakcuMyma IToHTpsruHa;
2) TeOpUM UYBCTBUTE/IBHOCTH;

3) MeTo/ie O/HOMEPHOW MUHUMU3ALIUHY;
4) Teopeme BepHiuTeliHa;

5) anmapare cko60ok ITyaccoHa.
Ne 9 Uro onpepensier ypaBHeHUe?

7=?-2[Ai- 1-%) +12-k-[?- 1-%))

1) MHTEpPNONALIMOHHBIM MHOTrOU/IeH JlarpaHxa;
2) NONafAIoIIyI0 TPAeKTOPHIO;

3) HaCTU/ILHYIO TPAaeKTOPHIO;

4) MeTO/| MPOMNOPLIMOHANLHOM HaBUT ALK,

5) napabo/M4YecKyo TPaeKTOpHIO.
Ne 10 I ;ByXypOBHEBOH 6e3koaMIMOHHON AuddepeHIanIbHO-UrpoBoi 3aiaur cOmkeHys rpymisl m BITJIA ¢ rpymimno# n 1jeseii Ayt IrpoKa 1epBoro ypc
(XOMaH/JHOTO IyHKTa YIpaB/leHNs) COIIOCTaBbTe YCIOBUS JJIs1 KOMaH/:
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1

X;; (1) =1;

j_

2 X, (0 =m;

S ixij(t)

|
—1
-
N
|
—1
-
N
g
-
-

402 ) x,(MD=1, j=12.., n;
=1

.

51< > X, (1), j=12.., n.
=1

ji=
A — m<n;
b — m>n;
B -m=1;
I' -n=1;
[ — m=n.
IICK-3

Bonpocbl omKkpbimoz2o muna:
Ne 1 MeTop, WCIIO/Ib3yeTCs [J1S1 pellleH!s] 3a/ja4 ONTUMAa/IbHOTO YIpaB/IeH!s IPU Ha/TMYUU HEellO/THOTO BeKTOpa Haya/IbHbIX M PAHUUHBIX YCII0

Ne 2 Ha pucyHke u306paxensi obnactu goctmwkumoctd BITTA (GA) u uenu (GB) f71s1 TeKyIllero MoMeHTa BpeMeHH. BbibepeTe maxmin rHIMoTeTHUeCKUM T
(B) ripu ykionenuu ot BITJIA (A) rpu UCIosib30BaHUH MeTOZa SKCTpeMasIbHOTO TpHIie/iBaHust KpacoBckoro, ecim
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B-1A1:120 M, B]A:;:]_]_O M, BIA3:140 M;
B,A,=100 m; B,A,=50wm; B,A,=90 m;
B,A,=150 m; B;A,=130wm; B;A.=70 m.

y i

0 Sgaer—

Ne 3 ITomyueHo n3MepeHHe BeTMUMHBI U(t) B IBYX TOUKAX:
- ripu t1=1 cek ul=4 ex;
- 1pu t2=7 cek ul=22 ep.

UeMy paBHsieTCsl 3HaueHMe BeJIMYMHBI U B MOMEHT BpeMeHH tn=3 cekK, M0o/yueHHOe 13 UHTePIOJISILUY pe3y/IbTaToB U3MepeHUi?

W

0 ¢ t t, t

Ne 4 Kakoif MakCHMa/IbHOH CTeIleHH MOYKHO TIOCTPOUTS MOJITHOM C MCII0/Ib30BaHHeM HHTepIIO/ISIMOHHOTO MHOrOWIeHa Jlarpamka, ecii UMerOTCsI pe3ysibTal
u“3MepeHuit uckomoro napamerpa B 10 Toukax?
Ne 5 Kakoil MHTepro/IALMOHHBIA MHOTOU/IEH OMpejiesisieT ypaBHeHue?
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Ne 6
Ne 7

Ne 8
Ne 9

= : Cx2 y3 "
L.(x)=a,+a,-x+a, x"+a, x*+...+a_ X

ITepeuriciTe OCHOBHBIE OIepaL{ii aIrOpUTMa pellleHns 3aiaqy BHellIHeil 6a/UIMCTHKY C MCTI0/Ib30BaHWeM MeTozia HeroToHa.
IMosicHKTe Ha3HaueHHe BECOBBIX KOI(D(MHIMEHTOB 1 HEOOXOAMMOCTH BO3BE/IeHH s B KBAJJpaT B KDUTEPHH ONTHMAIbHOCTH ((yHKI{FIOHAE), HCII0/Ib3yeMON
PpellieHnH 3a7ia4u O BbIBeZieHHH JIA B 33laHHy 0 00/1aCTb NPHLIeTMBaHUS:

T=k (x(8) = x,5,) +k, (y(8) - y,..) +ke (8 -6,,.) +k  (V(®)-V,,)’

3ap

Ipu KakoM ycnoBum auddepeHIanbHO - UTPOBbIe MEeTO/[bl HaBeJeHUsI UMEeIOT NIPeUMYILIeCTBO Tepe/ MeTOZ0M MPOMNOPLMOHAIbHON HaBUraLuu?
Yro Takoe 3/uUric XomaHa?

Ne 10 B uem C/I0KHOCTB UCIIO/TE30BAHKST METO/[A TIAPAJIIETbHOTO COMKeHUsT?

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl 3akpbimozo muna:
TpaekTopus, YZ0BNeTBOPSIOLIAst 3aJaHHbIM I'PaHIYHBIM YCJIOBUSIM C Y4€TOM KOHCTPYKTHBHBIX OrPaHUUeHHH, HaK/Ia/ibIBaeMbIX pa3paboTunKaMu Ha BbIC
TpaeKTOPHH, 0[] KOTOPYIO «HACTPAUBAIOT» YCTAHOBOUHbIE JAHHbIE CHCTeMbI YIIpaB/IeHusI Ha3bIBaeTCs:

1) nonagatoriasi TpaeKTopus;
2) BO3MylL|eHHas! TPaeKTOpUs;
3) mapabosnrueckas TpaeKTOpHs;
4) nporpaMMHasi TpaeKTOPHST;

5) onTuMasbHasi TpaeKTopusl.
Ecnu B 3ajaue pacueta TpaekTopuu pasmepHocTh K BekTopa-cTosibija n yCTaHOBOUHBIX JaHHBIX JIA COOTBETCTBYeT pasmMepHOCTH L BekTOpa-cTosbia q
ycioBuii JIA, To ectb K=L, TO:

1) pelieHue 3a/iaur OTCYTCTBYET;

2) ¥MeeM 3a/ja4y MOMCKA YC/IOBHOTO KCTpeMyMa (DYHKIIMM MHOTHX TIepeMeHHbIX;
3) ¥MeeM 3a/jauy ONTUMAJILHOTO YIIPAB/IEHUS;

4) umeeM 3a7auy cuHTe3a obsvka JIA;

5) UMeeM KpaeBylo 3a/jauy.
Teopema bepHiiTeiiHa HCIIOIB3yeTCsT /ISt J0KA3aTelbCTBa:

1) uTo A5 IPOM3BOJILHON CTPYKTYpPBI MaTeMaTnueckoi Mozenu JIA MoxeT ObITh [0JIyueHO eAUHCTBEHHOE pellieHre KpPaeBoH 3a/jaui;
2) 4TO rpaHMYHBIX YC/IOBHIA AABIKeHUs1 JIA J0CTaTOUHO /7151 pelileHust 06paTHOM 3a/jauk OMCKA HeJJOCTAIOLMX Haya/lbHbIX YC/IOBUH;
3) UTO yCTaHOBOUHBIX laHHbIX JIA [0CTaToOuHO /7151 pacyeTa Momna/jarollell TpaeKTopyy;

4) yto pacueTHast TpaeKTOpHsl BbiBeZieHNs1 JIA B 3a7laHHy 0 06/1aCTb NPHLIETMBAHNS SBJISETCS ONTUMAIBHOM;

5) UTO NPUHSATHIE AOMYILIeHUs B MaTeMaTh4yecKoi Mofienu JIA He BHOCAT CylIleCTBEHHbIX UCKa)KeHUH B pe3y/IbTaThl pacueTa.
MogenbHble 3aa4M ONTUMa/bHOIO yrpas/eHus JIA pelnatoTcs As:

1) npesiBapUTeILHOTO OMpe/ie/ieHnst HeoOXOAUMBIX Haua/IbHBIX YC/I0BUH;
2) ornipeneneHust o6/vka JIA;

3) onpeziesieHKst CTPYKTYPbI ONITUMA/IbHOTO yTIpaB/IeHHsT;

4) onpezienennst ko3 uieHToB PyHKIMM I"'aMIIBTOHA;

5) onpezeneHus XxapakTepa Morazjaoliel TpaeKTOpUH.
CorocTaBbTe BHIPDKEHHsI ¥ YCIOBUS /ISl ONTUMAJIBHOTO YIIPaBJieHus1, [OJyYeHHOro Ha OCHOBE MpHHIIUIA MakckumyMa [ToHTpsiriHa Ajist GpyHKuuu ['amu
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Ta (t)=—H,/(2-H,);

5 ocoboe yrpaBneHue.

A-Hiz
b — Hx
B-Hi=0,H2=0;
[ - H120,H2>0;
no-H1=20,H2=0.

Ne 6 UTO OTHOCHTBLCS K METOZjaM OJHOMePHOM MUHHUMH3aL{|H:

,H2<0;

N
o oo e

1) metop Kpeliosa-UepHOyCbKO;
2) MeTO[, 30JI0TOrO CeueHuUs;

3) MeToy, HaUMeHBILIMX KBa/|paToB;
4) MeToZ TOJIOBUHHOTO Jle/IeHUs;

5) metog, Kpacosckoro.
Ne 7 Uto onpefensieT ypaBHeHHe?

dv oH

dt 0z

1) ypaBHeHHe COPSUKEHHOH CHCTEMBI;

2) gyHkuo ['aMuisTOHa;
3) yc/10BHe TPaHCBepPCaabHOCTH MO (a30BbIM KOOPAWHATAM;
4) yc/i0BHe TPaHCBepPCalbHOCTH 110 BpeMEHH;

5) ocoboe yripaByieHue.
Ne 8 C ucriosipb30BaHEM U3MePUTE/IBHBIX CPEJCTB MOIy4eHO U3MepeHre BeJIMUMHEI U(t) B IsTH Toukax. ConocraBbTe rpaduky (GPyHKI{MN, TPUBEJIeHHBIX Ha P
HCIIO/Ib3yeMbIM METOZ|0M 00pabOTKY pe3y/IbTaTOB U3MepeHHIA.
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A — 3KCTpanossiys;

b — nmapabonuueckast HHTepIIOJISALNS;
B — nMHeliHas MHTePIIOJIALMS;

I' — nmuHeiiHas anTIpOKCUMALVS;

[1 — napabosyueckast anmpoKCHMaL{ys.
Ne 9 Uro J1yyLiie IPUMEHHUTD /IS HHTEPIOIUPOBaHUst GYHKLMK B CepejuHe Tab/ULbI C 3aJaHHBIMU 3HAUEHUAMU?

1) MHTeprO/ALMOHHBINA MHOrOY/IeH JlarpaHxka;

2) nepBasi HHTepIIosLMOHHast hopMysna HeroToHa;
3) BTOpasi HHTEPIOANMOHHAs popMysia HbloToHa;
4) nepBasi uHTeproALMOHHas hopmysna ["aycca;

5) Bropas uHTepnosisiLoHHas ¢popmyna Faycca.
Ne 10 UTo Cy)KUT yCIOBHEM CXOAUMOCTH UTePALUH TP PeLleHH 3a/jaul MeTo[0M ToC/IeloBaTe/IbHbIX NpHbmbKeHNi KpbiioBa-UepHoyCchbKo:

1) yBenmueHne KpUTepHsi ONTUMa/IbHOCTH;
2) yMeHblIeHHe KpUuTeprsa ONITUMa/IbHOCTH;
3) yMeHbllIeHHe 3HaueHus MapaMmeTpa S;

4) yBenimueHve 3HaueHUs Nlapamerpa S;

5) OKOHYaHKe BpeMeHU UHTerPUPOBaHUs.
IICK-4

Bonpocbl omkpbimo20 muna:

No 1 CKoJbKO BCETo CyILL|eCTBYeT YCIOBHIl TPaHCBEPCaTbHOCTH /ISl TIOUCKA TPAHUYHBIX YCIOBHIT CONPsDKEHHOMN crcTeMbl AuddepeHIanbHbIX
YPaBHEeHHI?

Ne 2 Ha pucyHKe 1306pa)keHbl 10 fiBe Touke Ha obnactsx goctwkumoctu aByx BIUTA (GA u GB) u uemu (GC) A/ist TEKyILero MOMeHTa BpeMeHH.
Bribepere minmax rurnoteruueckue npomaxu BITJIA (A u B) npu HaBegenuu Ha 1ienb (C) ayist 6e3K0amMIMoHHON quddepeHIinaIbHO-UrPOBOH
3a/1aun cOMKeHus], ecnu
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A,C;=50m; A,C,=70 Mm;
A,C,=80 m; A,C,=60 Mm;
B,C,=100 m; B,C,=40 m;
B,C,=120 m; B,C,=90 m.

0

-

Ne 3 Kakoii MHTepro/ISILIMOHHBIM MHOTOU/IEH OTpe/iesisieT ypaBHeHue?
E %) = a8 Fay =K, Fas =X (=% ) ..

+an '(X_XU)'(X _Xl).“‘.(x _thl)

Ne 4 CKOJIbKO UHTETPUPOBAHUI MCXOAHOM CUCTEMbI ypaBHEHUH ABMKeHMs JIA He0OX0AUMO BBITTOHUTL HA OJHOM UTepaL|H MPU UCIO/Ib30BaHUK METOAA
HebroToHa /17151 pellleHys IPsIMOi KpaeBOii 3aJjaun BHellHel 6a/UIMCTHKY, eC/IM B Hava/IbHbIX YCIOBHSIX HEM3BECTHBI 3 apameTpa?

Ne 5 B paborax H.H. KpacoBckoro Ast petieHnst 3a/iau «COMKeHNst — yKIIOHeHHUs» pa3paboTaH MeTo « », OCHOBAHHBII Ha
MOCTPOEHUH 00J1acTeld J0CTHKUMOCTH.

Ne 6 ITepeunciiTe OCHOBHBIE OIEpAL{ii aIrOPUTMa peLeHust KOAMLIMOHHON AnddepeHInansHO - UrpoBoi 3aaun commkenus ayx BITJIA c
MaHeBpUpYIoLlei 1ie/bto.

Ne 7 Uro Takoe 6a/ymMCTHYECKOE TIPOeKTHpoBaHue JIA?

Ne 8 YTo Ha3bIBaeTCsl UTPOBOH 3a/jaueii «COMDKeHNsI-YKIOHeHHsI» C TIOJIHOM MH(bOpMarLjei?

Ne 9 Onmiunte criocob ynpoleHHOro pacueTa BHYTPeHHeH rpaHuLIbl 06/1acTH JOCTIKUMOCTH JIA, KOTOPBIN onuchiBaeTcs AuddepeHIanbHbIMUA
ypaBHeHUsIMH JBW)KeHUs TOJILKO LIeHTpa Macc, yrpasiieHue JIA orpaHuyeHo.

Ne 10 B uem 3aK/1r0uaeTcsi METOZ, TIPOTIOPLMOHAILHOW HaBUraLuK?
Bonpocbl 3akpbimozo muna:

Ne 1 MeTozb! TPOTIOPL{IOHAIBHOM HABUT ALY, A5 pean3aLiii KOTOPBIX TpeOyeTcst paio/IOKaLjiOHHAs TOIOBKA CAMOHABE/IEHHSL:

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

5) maparniesbHOro COMmKeHusl.
Ne 2 BribepuTe npermyIrjecTBa MHOIOLIATOBBIX METO/[OB YMC/IEHHOTO MHTET pUPOBaHUs A depeHIanbHbIX YpaBHeH!H Hajl OAHOIIArOBBIMHU:

1) TpebyoT pacuera «pa3rOHHBIX» TOUEK;
2) pexxe 00palljaroTCs K pacyeTy NpaBbIX YacTell ypaBHeHHs Ha OJJHOM Llare;
3) UMeIOT OZIHOTHITHYIO BBIYHC/IUTETBHYIO CXEMY;

4) TI03BOJIAIOT JIEI'KO U3MEHATH 1al' UHTeI'PUPOBAaHUA B IIPOLIECCe pacyueTa;

26 26319



5) MOBBIIIAIOT TOUHOCTh PAaCUeToB 3a CUeT UCIOIb30BaHMsl HECKO/IBKUX MPeAbIAYILUX ToueK.
Ne 3 OT 4ero 3aBUCUT CKOPOCTb CXOJMMOCTH MeToJa HproTOHa /711 pellieHus: KpaeBol 3aJaur BHELIHel 6a/TMCTUKu?

1) oT BbIOOpa HauaIBHOTO MPUO/IFKEHHST HEU3BECTHBIX NTAPaMeTPOB JIBIDKEHHST;
2) OT BeJIMUMHBI 1l1ara UHTErpUpOBaHUsl YpaBHEHUH [IBHKEHUS;

3) OoT cKOpOCTH /iBWKeHus JIA;

4) oT mporpaMmel yripas/eHusi JIA;

6) OT Be/IMUMHbI TIPUPALeHYs] [IPX BBIUMC/IEHUH YaCTHBIX IPOU3BOJHBIX.
Ne 4 TlapameTp S, vcrnosib3yeMblid Jij1s yayullleHHs: cxoauMocT Metoga KpbuioBa-HepHOyChKO B ypaBHEHUU:

i+l e gL ~ 1
a™(t) =a'()+S- (@) -a'(1)
B Havasle KaX/|0i UTepaLjuy pacueTa ONTUMA/IbHOTO yIIpaB/ieHHs! IPYHUMAeT 3HaueHNe PaBHOe:
1o;
)L
3) 3HaueHus C MpeAblAyLlei uTepaLyy;

4) 3HaUeHNe Ha KOKIOH I0C/Ieyrolieii HTepaljuy B /jBa pa3a MeHbIIIe;

5) 0,0001.
Ne 5 Kakue yc/i0BUsi BEPHBI /It TIOUCKA ONITUMAJILHOIO YIIPAB/IEHUs! C UCTIO/Ib30BaHUEM MPUHLIMIIA MAaKCuMyMa [IOHTPSATMHA TIPU OTCYTCTBUK
orpaHUYeHus Ha ynpasseHue JIA (r7e u — yripaBieHue):

Au du’
H oH
Au du’
Sl BN
Au du’
H| g OH
Au du’
oH oH
Au du”

) ~
Ne 6 YucsieHHbIH MeTOoA, HCHOJ’ILByeMLIﬁ U1 TIOMCKa OINTUMAJ/IbHOI'O YIIpaB/€HHA Ha OCHOBEe IMPHUHLMIIA MaKCUMYyMa HOHTpﬂFI/IHaZ

1)

c
I
=l
c
[l
=¥}

2)
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3)

c
I
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4)

[
L
[
Q

K

5)

1) metoz, KpriioBa-UepHOyChKO;

2) MeTOJ, ;IMHaMHUYeCKOro MporpaMMHUpPOBaHMUS;
3) metoz, HeroToHa;

4) metop KpacoBckoro;

5) MeTo/i OlHOMEPHOM MUHUMU3ALIH.
Ne 7 Uro onpepensieT ypaBHeHUe?
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1) BeIpakeHHe Ji/Isl ONTUMAJILHOTO YIIpaB/IeHHUS;

2) pyskuuo I'aMuibToHa;

3) yc/10BHe TpaHCBepCaabHOCTH MO (ha30BbIM KOOpJWHATAM;
4) ycioBre TpaHCBepCalbHOCTH 110 BpeMeHH;

5) yc/i0BHe TpaHCBepCalbHOCTH IO YTIPaB/IeHHIO.
Ne 8 YcioBus, BINO/HSIEMbIe TIPU PeaTu3aLiy BbIMYK/I0W TPAeKTOPUM HAaCTUIBHOTO Tura 3YP:

1) B 30He BCTpeuH C Lie/Ibi0 TpaeKTopust 6/M3Ka K basmmcTruecKol;

2) Ha 6oJIbliIell YacTH My TH NOTPeOHBIe TTeperpy3Ky JOCTUrat0T 3HAYNTe/bHBIX BEJTMYHH;
3) Ha 6oJIbIiIeil YacTH MyTH NOJIET OCYIIeCTB/IAETCS 110 6annuCTHYeCKOI TPaeKTOpHY;

4) B 30He BCTPeUH C L{e/IbI0 TOTpebHast Ieperpy3Ka JOCTUraeT 3HauuTe/IbHbIX BEJIMYHH;

5) TI0JIET 110 TPAEKTOPHH [I0 30HBI BCTPEUH [JO/DKEH ObITh GJIM30K K MPSIMO¥.
Ne 9 O6parHble 3aauul BHeILHeH 6a/mmucTuku JIA 0THOCATCS K KJTaccy:

1) BcrioMorare/ibHBIX TPOrPaMMHBIX 3a/ay;

2) 3a71a4 IOMCKA YCJIOBHOTO 9KCTpeMyMa (pyHKLIMM MHOTHX IIepeMeHHBIX;
3) 3a/1a4 ONITUMAJILHOTO YTIPaB/IeHHUs;

4) 3agau cunTe3a obsmka JIA;

5) KpaeBbIX 3a/iau.
Ne 10 B guddepeHLiianbHO - UTPOBOM arOPUTMe «COMDKeHUs-YKIOHEHHs» € MO/THOHM uH$opMatpeld BITJIA - npeciefjoBaTe/to HEM3BECTHBI:

1) MOMEHT BpeMeHH BCTPeuH C LieJIbIo;
2) ynpasJjieHue Lie/;

3) TeKylIMe napaMeTpbl JBUKEHUS Lie/Iy;
4) orpaHuueHye Ha yIpaB/eHue Ley;

5) MaTeMaTHueCKasi MOZIeJ/b JBVKEHHUST LIeJTH.
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