MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
IekaH dakynsreta

tOnaxos JI. I1.
(noamnuce) [)7(6]
« » 20__

PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
BAJVINCTNYECKOE ITPOEKTUPOBAHME JIETATEJ/IBHBIX AIIITAPATOB

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH 24.05.06 Cucrembl ynipaB/ieHHs jieTaTe/IbHbIMH annaparamMi
Cnenpanm3anus/npoguib/mporpaMma nojroToBKH CucTeMBbl yNIpaB/IeHHs 0eCIIH/IOTHBIMH JIeTaTe/IbHBIMH annapaTaMu
‘YpoBeHb BbICILIero 00pa3oBaHHs Creraaurer
®opma obyuenus OuHas
®dakynbTeT A PakeTHO-KOCMHY€eCKOH TeXHUKH
Beinyckaromas Kadeapa A5 TMHAMUKA 1 YITPABJ/IEHUE ITOJIETOM JIETATE/IBHBIX ATIITAPATOB
Kadeppa-pa3padoTuuk padoueii nporpaMmsl A5 IMHAMUWKA 1 YIIPAB/IEHUE ITIOJ/IETOM JIETATEJ/IbHBIX AIIITAPATOB
a YACHI (110 Ha/IMYHI0 BU/IOB 3aHATHIA) °
5 =1 ﬁ AYJUTOPHBIE 3AHATHUA CAMOCTOATE/IBHASI PABOTA 5
C= Q T
== S g <
a SE= = = = 5 = _ & 2 =
= o X = 2 s = 3 ) 4 = =
O 3) oH =) = M = ) HOQ » O
& e =3 o = e O < =0 X
e | 2 zz| ¥ £ 5 ¢&5 g8 ¢ = S|
5] T =) EHE = ) K S s
= By » < = o [ Q
© E = Q = & X = Q 2 & =0 o
5 = =] = o< ¥ < = o =) =~ o &
=z | 2 2E | £° o S 2 =
e g S & & =
T = > > )
=} ) X £ [~
o
5 9 4 144 51 17 0 34 93 36 0 57 . 3au.

CankT-Iletepbypr
20__r



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)

24.05.06 Cucrembl ynpas/ieHus jieTaTeIbHbIMH annaparaMmu
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.
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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-8 — cnoco6HOCTh TPOBOAWTH JMHAMUUECKMEe pacueThl CHCTEM YIpaB/eHUs JieTaTe/lbHbIMM amfaparaMy, NPUMEHSITb MeTOAUKH
MaTeMaTHueckoro M TMOJIyHaTypHOTO MOZe/IMPOBaHUs JUHAMHUYEeCKHUX CHCTeM 'TIO[ABIDKHBIH OOBEKT - CHCTeMa yHpaBieHHs (cucrema
OpHUeHTaLH, CTabuIn3aluy, HaBUTaLjUy, yIIpaB/IeH s ABIDKeHeM)"

IICK-2.1 — Crnioco6HOCTb K TPOBEIEHHI0 Hay4HbIX WCC/IEA0BAaHWM M pa3paboTKe MPOEKTHBIX pellleHWd B 00/1acTW AWHAMUKM U CHUCTEM
ynpasnenus BITJIA
[ICK-2.2 — CriocobHOCTh K pa3paboTke MEeTOAWK HCC/IeOBaHUsI Oa/UTMCTUUECKUX M AWHAMHUYECKUX XapPAKTePUCTUK TIPU MOJAETUPOBAHUN

TpaeKTOpPHi 10JIeTOB

DOpMHPOBAHUIO KOMIETEHLIUH CITY)KHUT JOCTIKEHHe CIIefyIOLIUX Pe3y/IbTaToB 00pa3oBaHus:
OIIK-8

3HAHUA:

Ha ypOBHe Tpe/ICTaB/IeHui:

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

- MeTo/{bI BbIOOpa OPOUT ¥ OPOHUTABHBIX CTPYKTYD;

- NIePCIIeKTUBBI Pa3BUTHSI M COBEPILIEHCTBOBAHMS TIPOEKTHO-0a//IMCTUUECKHX U Lie/IeBbIX XapaKTePHCTUK PaKeT U KOCMUUECKHUX CHCTeM;

Ha ypOBHe BOCIPOW3Be/IeHNs] ¥ TIOHUMaHHs:

- MeTO/ibI Oa/UTMCTHKO-HAaBUTaLMOHHOTO 0becrieueHys TI0/IeTOB PaKeT;

- MeToZMYeCKYe MOAX0/b! K ONTIMH3alliH IIPOrpaMM YIIpaB/IeHHs BIKEHHEM PaKeT;

YMeHusi:

TeopeTHUeCKH U NPAaKTUIeCKH:

- HCIO/Ib30BaTh MeTO/b! Oa/UIMCTUKO-HABUTALIMOHHOTO 0OecrieueH st 0JIETOB PaKeT, IPUMEHsITh OCHOBHbIE TeOPeTUUEeCKHe TTOIOKEHUs: 1
MeTOZ[bI IIPH PellieHNH 3a/jad BbIO0pa KOMIIOHOBOYHBIX CXeM U IIPOTrpaMM YIIpaBjieHUs! [IBI)KeHHEM PaKeT;

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

- COCTaB/IATh MareMaTHYeCKre MOJIe/T! JjIsl pacueTa TPaeKTOPWiA U MCC/IeloBaHNS AMHAMUKY JJBIKEHNUST PaKeT M KOCMUYeCKHX amiaparos;

- COCTaB/ISATh AJIFOPUTMbI 1 TIPOIPaMMBbI /IS YNC/IEHHOTO PeLleHust CUCTeM AuddepeHI{aNbHbIX YPaBHEHHH, ONpe/ie/IolIUX /BIDKeH e
pakeT ¥ KOCMHYeCKHX arrapaTos;

- IPUMEHSITh MeTO/|bI PellleH sl KpaeBbIX 3a/iau Oa/UTMCTHKY;

- WCTIO/B30BaTh MeTO/BI 0OpaTHBIX 3a7ja4 JMHAMUKM IS OTpeieieHust CMI M MOMEHTOB, HeOOXOZMMBIX A7l peann3aliiyl 3aJaHHbIX
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 061acTu BbIOOpa KOMIIOHOBOUHBIX CXeM PAKeT M IIpOrpaMM YIpaBleHHsl MX
JIBIDKEHHEeM;

- Ga//IMCTHUEeCKOr0 MPOEKTUPOBAHHUsl KOCMHUUECKMX CHCTEM Da3/MUHOrO LieJIeBOrO Ha3HaueHWsi 10 3a/jaHHBIM TPeDOBaHUSIM K YPOBHIO
pelleHns IieJIeBbIX 3a/iay;

- WCIO/b30BaHUSI METOJ0B pa3pabOTKM MaTeMaTHueCKUX MOJesield, Kak /I UCC/Ie/|OBaHUsI TPAeKTOPUI [BIKEHHUs C HCIIO/b30BaHHEM
YTIPOIIIeHHBIX MOZie/Iei, TaK 1 [/Is UCC/IeZloBAHNS ABYDKEHHS C YU€TOM JJMHaMHUKH PaboThI 3/1eMeHTOB CHCTEMBI YTIPaB/IeHHs B 1{e/IoM;

- WCIO/Ib30BaHUsl aHATUTMYECKUX M UMC/IeHHBIX METOZOB aHa/lM3a MaTeMaTHueCcKMX Mo/ielel M pacyeTa MapaMeTpOB M XapaKTepHUCTHK
JleTaTe/IbHBIX aIapaToB Pa3lNYHbBIX K/IaCCOB;

- pellleHus 3a/ja4 ONITUMAaJIbHOTO YIIpaB/IeHHs;

- COCTaB/IeHWs] alTOPUTMOB M TIPOTPaMM /IS UKC/TEHHOTO pellleHWs 3afiad JWHaMHUK{ TIoeTa W YTIpaB/eHWs JIBIDKEHWEM pakeT U
KOCMHMYEeCKHX arfapaToB.
IICK-2.1

3HAHUSA:

Ha ypOBHe Tpe/|CTaB/IeHHI1:

- OCHOBHBIe THIbl OPOUT M KJIACChl OPOMTA/BHBIX CTPYKTYP, MCIIOJIb3YeMbIX NPH OaniuCTUUeCKOM MPOEKTHPOBAaHUH KOCMHUeCKHX
cucTem;

- MeTo/ibl BEIOOpa OPOUT U OPOUTANTBHBIX CTPYKTYD;

- MIepCIeKTHBEI Pa3BUTHS U COBEPIIIEHCTBOBaHHS IPOEKTHO-0a/UTICTHYECKUX U 11e/IeBBIX XapaKTePUCTHUK PaKeT U KOCMUYeCKHUX CHCTEM;

YMeHusi:

TeopeTHUYeCKH U NPAaKTUIeCKH:

- IPUMEHSITh OCHOBHbIE TeOpeTHUeCKUe TI0JIOKEeHNsT M MeTO/bI /15l BbIbopa opoUT 1 OpOUTANBHOI CTPYKTYPbI KOCMUUECKHUX CHCTEM;

- COCTaB/IATh MareMaTHYeCKre MOJe/T! JIjIsi pacueTa TPaeKTOPWIA U MCC/IeloBaHNS AMHAMUKY JJBIKEHUS PaKeT M KOCMUYeCKHX amiaparos;

HABbIKU:

VIMeTb HaBbIKU U BIa/leTh:

- (opManuzalMM W pelleHHs MPAaKTUUeCKHWX 3ajau B 001acTy BbIOOpa KOMIIOHOBOUHBIX CXeM PAKeT M IIpOrpaMM YIpaBleHHsl MX
JIBIDKEHHEeM;

- Ga//IMCTHUEeCKOro0 MPOEKTUPOBaHHUsl KOCMUUECKMX CHCTEM Da3/MUHOIO LieJIeBOrO Ha3HaueHWs 10 3a/laHHBIM TPeOOBaHUSIM K YPOBHIO
pelleHns Iie/IeBbIX 3a/iauy;

- WCIO/Ib30BaHUsl aHATUTHMYECKUX M UMC/IeHHBIX METOZOB aHa/lM3a MaTeMaTHueCcKMX Mo/ielel M pacyeTa MapaMeTpOB M XapaKTepHUCTHK
JleTaTe/IbHBIX aIapaToB Pa3lHYHbBIX K/IaCCOB.
IICK-2.2

3HAHUA:

Ha ypOBHe Tpe/ICTaB/IeHui:

- MeTo/{bI BbIOOpa OPOUT ¥ OPOHUTABHBIX CTPYKTYD;

Ha ypOBHe BOCIPOU3Be/ieH!sI ¥ TIOHUMaHHUsI:

- MeToZiBI 6a/UTMCTHKO-HAaBUTALJMOHHOTO 0becrieueH s TI0IeTOB PaKeT;

- METOZ{YeCKHe MO/IXOABI K ONTHMHU3AaLMK [IPOrpaMM YIIpaB/ieH st BIDKEHHEM PaKeT;

YMeHus:

TeOpeTUUeCKU U MPAKTUUeCKHU:

- MCIO/Tb30BaTh MeTOZBI Oa/UTMCTUKO-HAaBUTALIMOHHOTO 0OecrieueHNs 10JIeTOB PakKeT, MPIMeHsTh OCHOBHBIE TeOPeTHYeCKHe TTOJIOKeHHUs 1
MeTO/bI IIPH pellleHUH 3aia4 BbI60pa KOMIIOHOBOUHBIX CXeM U IIPOrPaMM YIIPaB/IeHHsl JBU)KEHHUEM PaKeT;

- IPAMEHSITh OCHOBHBIE TEOpPeTHYeCKHe MOJIOKEHHsT ¥ MeTOZ[bI /ISt BBIOOpa OpOHT 1 OpOHUTA/IBHOM CTPYKTYPBI KOCMHUECKHX CHCTEM;

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

- WCTIO/B30BaTh MeTO/pI 0OpaTHBIX 3a7ja4 JMHAMUKM IS OTIpeJieieHst CMI M MOMEHTOB, HeOOXOZMMBIX A7l peann3aliiyl 3aJaHHbIX
TPaeKTOPUH /IBU>KEHUS];

- IPAMEHSITh MEeTO/[bI ONITHMAIbHOTO YIIPaB/IeHUs Ji/Isl pacyeTa ONTHMaJIbHBIX TPAeKTOPHI U CHHTe3a ONTHMa/IbHOTO YIIPaB/IeHUs;

HABbIKU:

VIMeTb HaBbIKU U BIa/ieTh:
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- WCIIO/Ib30BaHKSI METOJ0B pa3pabOTKM MaTeMaTHuecKUX Mofesiel, Kak [JIs UCC/Ie/[OBaHUs TPAeKTOPHIl [BIDKEHHUsI C HCIIO/b30BaHHEM
YTIPOLLIEHHBIX MOZe/Ie, TaK 1[I UCC/IeZl0BAHNMS ABWDKEHHS C YU€TOM JJMHaMHUKHM PaboThI 3/1eMEHTOB CHCTEMBI YIIPaB/IeHHs! B L{e/IOM;

- WCIIONB30BAHUS aHAUTUUECKUX W YHC/IeHHBIX METOZIOB aHa/IM3a MaTeMaTHuecKUX MOZe/ield ¥ pacueTa rapaMeTpOB M XapaKTePUCTHK
JleTaTe/bHBIX arlflapaToB pa3/NYHbIX K/1aCCOB;

- COCTaB/IeHUs] aJrOPUTMOB U TPOrpaMM /s UMCJIeHHOTO pellleHus 3afiad JUHaMUKU T0jleTa W YTNpaB/leHUsl [BWKEHUEeM pakeT U
KOCMUYeCKHUX arrapaToB.
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2. MECTO AUV CIUIVIMHBI B CTPYKTYPE OOII BO

HucyunnvHa BAJNIMCTUYECKOE ITPOEKTUPOBAHUE JIETATE/IBHBIX ATITIAPATOB siBrisieTcst JUCLUITIMHOMN
obs3aresbHON yacTu 6s10Ka 1 MporpaMMe! MOJATOTOBKH 10 HaripassieHuto 24.05.06 Cucmembl ynpagieHust iemamenbHbIMU annapamamul.

CopeprkaHue JIACLIUTI/TMHBL SBJISIETCS JIOTUYe CKUM TIPOZIOJDKEHUEM JVCLIATIIAH: BBICIIIASA MATEMATUKA,
OKCIIEPUMEHTAJIBHASI BA/UVIMCTHUKA, JIMHAMMKA IIOJIETA JIETATE/IBHBIX AIIIIAPATOB, JIWHAMMKA
KOCMMYECKUX JIETATEJ/IBHBIX AIIITAPATOB, OHJEHKA COCTOSAHHUSA 1 IIAPAMETPOB JIETATE/IbHBIX AIIIIAPATOB,
METO/bI OIITUMM3ALINU, MATEMATUYECKOE MOJE/IMPOBAHUE B BA/IJINCTUKE BIUIA.

CofiepkaHue IUCLIUMIUIMHBI SIB/ISETC OCHOBOW Jyii ocBoeHus aucuuryiiH: AJAIITUBHBIE CICTEMbBI ABTOMATHUYECKOI'O
YITPABJIEHUSI, MATEMATUYECKOE MOJE/TMPOBAHUE B IUHAMUKE I1OJ/IETA.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHHsi AUCLIUTUIMHBL:

¢ OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBEHHOHAYYHbIe U 001eHH)KeHepHble 3HaHHs1, METO/bI MaTeMAaTUUeCKOro aHa/iu3a 1
MO/Ie/TUPOBaHHsI, TEOPETUIECKOTO ¥ SKCIIepHMEHTaIbHOr0 UCC/IeJ0BaHuUs /i/Is PellleHHsI HIDKeHepHBIX 3a/ad IpogeCCHOHAIBHON
JleITeNIbHOCTH

e OIIK-5 — CniocobeH pa3pabarbiBath (GH3HUeCKre 1 MaTeMaTHYeCKHe MOJe/H UCCIeyeMbIX MPOLIECCOB, SIB/IEHHH 1 00BEKTOB,
OTHOCSILIUXCS K TPoheCcCHOHaNbHOH cdepe AesTe/lbHOCTH, /s pellleHs UH)XeHepHBIX 3a/au

o OIIK-7 — CriocobeH Ha OCHOBe CHCTEMHOIO MOAX0/a aHATH3HUPOBaTh PabOTy CHCTEM YIIPaB/IeHHs JieTaTe/IbHBIMH arrapaTaMu
Pas3/IMYHOTrO Ha3Ha4YeHUsl, Kak 0ObEKTOB OpPHUeHTALMK, CTabu/IN3aLiiy, HaBUTaLMK, YIPABJIeHNs BIDKEHHUEM, a TaKXKe CO3aBaTh
MareMaTHyecKre MOZE/IH, TI03BOJISIFOLLYE TIPOrHO3UPOBATh TEHAEHLMIO X Pa3BUTHS KaK 0OBEKTOB YIIPAB/IEHHUSI M TAKTUKH UX [IPHIMEHEHHsI

¢ OIIK-8 — CniocoGeH NpoBOAUTh JUHAMUUeCKHe PacueThl CUCTEM YIIpaB/IeHUs 1eTaTe/IbHbIMK amllapaTaMu, IPUMEHSTh METOAUKH
MaTeMaTHyYeCKOro 1 MOJIyHaTypPHOTO MOZE/IMPOBAHKSI JUHAMUUECKUX CHCTeM "TTOJBIKHBIN 0OBEKT - CHCTeMa yripaB/ieHus (CucTeMa
OpUeHTaLH, CTabMIN3aLuy, HaBUTaLjUH, yIIpaB/ieHys! ABIDKeHeM)"

e OIIK-9 — CriocobeH pa3pabarbiBaTh aarOPUTMbI U KOMITbIOTEpPHBIE TPOrPAaMMBI, TIPUTOAHBIE /IS TPAKTHYECKOTrO TPUMeHeHHsI

¢ TICK-2.1 — CriocoGHOCTB K NPOBEZIEHHI0 HayUHbIX UCC/Ie/JOBaHUI U pa3paboTKe MPOEKTHBIX pellleHnH B 00/1aCTH JUHAMUKU U CUCTEM
ynpasnenus BITJIA

e TICK-2.2 — CniocoGHOCTB K pa3paboTKe MeTOAMK MCC/Ie/J0BaHus Oa/lTMCTUUeCKUX U AMHAMUYeCKUX XapaKTepPUCTHK MPY MO/eTMPOBaHUI
TPAeKTOPHIA TI0JIETOB

e TICK-2.5 — CriocobHOCTb K pa3paboTke CTPYKTYphbI CHCTeM yrpaBienust BITIIA

o TICK-2.6 — CriocobHOCTB K pa3paboTKe 1 UCC/Ie[OBAHHUIO anrOpPUTMOB (DyHKLMOHMPOBAHKSI CUCTEMBI yripasieHust BITJIA

e TICK-2.9 — CniocobHOCTb K pa3paboTke MporpaMMHOro obecriedeHust A/t cucteM yrpasieHus: BITTA
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3. CTPYKTYPA N COJEPXAHUE NUCHUIIJINMHBI

3.1. CopepxaHue (AUAAKTHKA) AUCLUIUIMHBI

OO6i1jast TPYJO0eMKOCTb JUCLIMIIAHBI COCTABIsET 4 3.e., 144 u.
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Pa3};|e/| 1. Yncienneie n ﬂpﬂﬁ]l“)l(el"":le AHA/IMTHYeCKHEe MeTO/bI pellleHus 3aja4
BHenIHe#H 6a/uTHCTHKH. 1.1 UnC/IeHHbIe MeTO/bl HHTerPUPOBAHHs YPaBHEHHH BHEIIHeH
5 9 GanmcTikn. TOUHOCTB PACYETOR U BHIGOP w1ara MHTerpuposakms. 1.2 TpuGwkenHse 1 ) N 0 10 10 2 5
aHa/IMTHYeCKHE METO/bI: NTapaboIMyecKas TeOPHsI, H/UIMITHYECKast Teophs. [Togo6ue
TPaeKTOpHIi U TabMuHbIe MeTO/bI peleHus. 1.3 MatemaTuueckast 3a/jaua MHTePIIOIMPOBaHMSL.
MHTeprio/isiMoHHsIi MHorouweH Jlarpanxa. Hreprio topmysnel Hetotona u Taycca.
Pazpen 2. Kpaeeble 3ajaun 6a/UIMCTHKH M MeTOABI MX perenust. 2.1 OCO6eHHOCTH KpaeBbIx
3a/1a4 Ga//IMCTHKK M MeTO/Ibl MX pelieHusi. MeToy Hbl0TOHa, rpajiieHTHbIe MeTO/ibl, MeTOJ|
5 9 Creddencena. Pacuer norna/jaiolmx TpaekToOpHii. Pacuer yCTaHOBOUHbIX JIAHHBIX METO/OM 17 6 2 4 1 10 5 20
HetoToHa. 2.2 ,uEyXTO‘-le'-leIE KpaeBble 3a/jauy C rapaMeTpuyecKuM yripaBjieHueM. TereMﬂ
BepHLUTeﬁHﬂ 0 eIMHCTBEHHOCTH pelLleHus: Kpaesoﬁ 3a/lauu. METOAH perueHus.
Pa3pen 3. O6parssie 3ajaun juHaMuKH. 3.1 KoHuenus 06paTHbIX 3a/a4 IHHAMUKHA.
5 9 yr ) i1 1151 pellieHst KpaeBoit 3a/laum IMHaMUKH. 3.2 28 10 2 8 18 10 5 15
OHPGAEIIQHHE Hava/IbHbIX yC]IOBHﬁ JBWKEHUs CITyCKaeMoro JjietTaTe/IbHOro arnrapara,
o6ec rnonagaxue B TOUKY MpHL
Pa3pen 4. MeTo/bl ONTHMA/ILHOIO yNpaB/ienus B 6amncruke, 4.1 [piuveHeHNe NpUHLKIA
MaKCMMyMa JIJIsl pacueTa OnTHMalIbHbIX Tpaem‘opnﬁ. OnTumanbHas TporpamMma BbiBeJJeHUsI Ha
5 9 opGuty. 4.2 TIprMeHeH:e PHHLIMIA MAKCHMyMa /ISl PacyeTa ONTHMAJIBHBIX TPAeKTOPHIL. 29 1 3 8 18 20 15 15
MakcHMHU3aLHs CKOPOCTH Ga//IMCTHYECKO PAKeThbl B KOHL|e aKTHBHOTO yUacTKa. 4.3
MeToga KOrO MPOrPaMMHIPOBAHHUsL. 3aJiaua 0 MaKCHMyMe HaK/JIOHHO
[la/TbHOCTH T10/1eTa.
Paspen 5. Baumcruyeckoe npoektupoBanue 3YP. 5.1 OcoGeHHOCTH Ga//IHCTHYECKOrO
npoekTrpoBanust 3YP. Cxema 6aumctiuyeckoro pacyera. Beibop oropHoit Tpaektopuu 3YP. 5.2
Pa3BuTHe MeToz10B HaBegienus 3YP. Hapeienne 3YP Ha 0CHOBe METO/J0B ONTUMAIbHOTO
5 9 yripas/eHust. IIpUMeHeHe MeTOA0B TeopuH AUGd Wrp ans 3YP Ha 30 12 4 8 18 30 25 35
OLLYIO0 Liesb. 5.3 F rpynmbl 3YP Ha rpynny MaHeBpHpYIOLUX Liesieii B BHie
KOt 0i Urphl. B 1i BapuaHT. 5.4 F TpynnbI
3YP Ha rpyny MaHeBPMPYIOLX Liejield B BHjie Hepapxuueckoi AudidepeHLianbHoOM Urpbl.
Koa/MLIMOHHBII BapHaHT.
Pasien 6. Ba/MCTHUECKOE MPOEKTHPOBAHHE KOCMHUECKUX CHCTeM. 6.1 PopMHpoBaHUe
paGounx opour. JlonyijeHust npu BeIGOpe cxeMbl HOPMUPOBaHHs pabourx op6HT. CXeMbl
opmupoBanusi paGounx opouT. 6.2 MaHeBp B MI0CKOCTH 0pOKTHI. MaHeBp H3MeHeHHeM
nyIocKocTH op6uThL. KombuHHpoBaHHEIi MaHeBp nipy BhiBogie KA Ha cTatponapHyio opouty. 6.3
5 9 Ynpaenenve KA Ha oTare jansHero Cxembl LieHTpa Macc 28 10 4 [ 18 20 30 10
KA npu BbInoiHeHnH 3ajaun Berpeur. dasuposanue KA n obnactu gocsraemoctu. Kpaesast
3a/ja4a Ha y4acTKe Jja/IbHero Hase/eHust. 6.4 Yrpasienne KA Ha sTare G/IiDKHEro HaBeJeHHs.
MeTozb! Ha yJacTKe C 6.5 @o ONTHMaJIbHBIX IIPOrpamMm
Bcero 3a 9 cemectp 144 51 17 34 93 100 100 100
Bcero no auc 144 51 17 34 93 100 100 100
3.2. AyANTOPHBIH NPAaKTHKYM
Ne HomMmep 1 HaMeHOBaHMe pasfeia O6bem,
Tema npakTH4YeCKOro 3aHATHS
n/n JMCIMIUTHHBI ay/|. 4acoB
Pasnen 2. Kpaesbie 3a/1auu Ga//IMCTHKY U Ny
1 PertieHrie KpaeBoii 3aaun 6a/TMCTUKY 4
METO/Ibl UX peLlIeHHs.
OrnpeiesieHre ONTUMAaIbHOM MPOrpaMMbl yIIpaBeHUst Ha 0CHOBe 06 aTHOM
2 |Pasgen 3. O6GparHble 3ajiaunt [UHAMUKH. PEA porp yrip P 8
3a/la4ul JUHAMUKHU
3 Paspen 4. Meto/ibl ONTUMa/IbLHOTO OnTuMa/bHasi mporpamma yrpasJieHHsl CITyCKaeMoro JieTaTe/IbHOTO arrapara 8
yIipaB/ieHysi B Ga/UIHCTHKe. IpY HaBeJ|leHUU B 3a[,AHHYH0 TOUKY TPULIe/IMBaHUs
4 Paszen 5. Banmactieckoe rpoBoii MeTo/ HaBeieHyst 3YP Ha MaHEBPUPYIOIIYIO 11e/Tb 8
npoekTupoBaHue 3YP. P " A PHPYIOHYIO 1
Paspen 6. banmictuueckoe
5 ‘YrpaBneHue KOCMAYeCKUM arapaToM Ha y4acTKe Jja/JbHero HaBeZJeHus 6
TPOEKTHPOBaHWE KOCMHAYECKUX CUCTEM.
Bcero 3a 9 cemecTp 34
3.3. CamocrosiTesibHas pabora crygenta (CPC)
Ne Homep 1 HauMeHoOBaHue pa3jena Oonem,
Cojepikanue yueGHOr0 3a/JaHHUs
n/n AUCHUILTHHBI yacos
Pa3pen 1. YucieHHble U IPUOIDKEHHBIE o
M3yquI/Ie npeflyCMOTPEHHBIX ITPOrpaMMOU AUJAKTUUECKUX eJVHUL] T10 KOHCIIeKTaM
1 |aHAMTHUECKHE METOABI PeLlIeHHS 33/a4 JIeKLIMH 1 peKoMeH/lyeMoii iTepaType. BrinoHeHne sTana 1 KypcoBoro rnpoekra 10
BHeIlIHel 6a/MCTHKY. i P HAY paType. yP P )
3yueHne rpeyCMOTPEHHBIX IPOTrPAMMOM WJaKTUUECKHUX eJUHUI] IT0 KOHCTIEKTaM
Pasnen 2. Kpaesbie 3a/1auu 6a//IMCTHKY U yHeH PERY PEHE porp A AHMILY
2 JIeKLUI ¥ peKoMeH/lyeMoli iuTepatype. BoinomHeHue npakTuueckoid paborsl Nel. 11
METO/Ibl UX peLIeHH.
BoinonHenue stamna 1 KypCOBOI'O ITPOEKTa.
I/I3y‘—IeHI/Ie peJyCMOTPEHHBIX nporpaMMof/i AVJaKTUYeCKUX €IMHUI] 110 KOHCIIeKTaM
3 |Pasgen 3. OGparHble 3a7auu JUHAMHUKHW. |JIEKLMi U PeKOMeH/lyeMoH JiuTeparype. BoirnonHeHye npakTiuyeckoi pabotsl Ne2. 18
BoinonHeHue 3Tamna 2 KypcoBOro IpoekTa.
3yueHue rpeayCcMOTPEHHBIX POrPAMMOI AWJaKTUUeCKUX eJUHUIL] 10 KOHCIIeKTaM
Paspen 4. Meto/ibl ONTUMAa/IbLHOTO yHeH PEAY PEHE porp A AMHALL
4 JIeKLUI ¥ peKOMeHlyeMoii iuTepatype. BoinosiHeHHe mpakTrueckoi pabotst Ne3. 18
yIipaBieHysi B 6a/UTHCTHKe.
BeinonHenue srana 2 KypcoBOro IpoeKTa.
V3yueHue Tipe/lyCMOTPEHHBIX MPOrPaMMO JU/IaKTUUECKUX e/IMHUL] TI0 KOHCITEKTaM
Paspen 5. bauicrtuyeckoe yHeH PERY PEHE porp A AHMLL
5 JIEKLIMI 1 peKOMEeHZIyeMoii iTeparype. BeironHeHune npakTrueckoii pabotst Ned. 18
rpoektupoBaHue 3YP.
BeinonHeHue sTana 2 KypcoBoro rnpoekTa.
3yueHue rpeyCMOTPEHHBIX IPOTrPAMMOM AWJAaKTUUECKHUX eJUHUI] IT0 KOHCTIEKTaM
Pazgen 6. Banmuctuueckoe yHeH PERY PEHE porp A AHMILY
6 JIeKL1I U pEKOMeH/IyeMoi JiuTepatype. BrimonHeHue mpakTiHyeckoi paboTtsl Ne5. 18
TPOEKTHPOBaHHWE KOCMHAYECKUX CUCTEM.
BoinonHenue stama 2 KypCOBOI'O ITPOEKTa.
Bcero 3a 9 cemectp 93
3.4. KypcoBoii mpoeKkT
COJEP)XAHUE 3TAIIA IIEPUO[ IVIAHUPYEMOE

7
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MNCITIOJTHEHUSA
(Hepen

cemecTpa)

BPEMHSI (uac)

Orar 1. Jran 1. [TonyuyeHue 3aaHust Ha KypcoBoi npoekT (KIT). IIpoBesieHre aHamu3a MTepaTyphl 1Mo
WHIVBHyaIbHOMY 3azaHuio Ha KII. 1.1 3azanve Ha KII BKrogaeT B ce0si: TOCTAHOBKY 3ajaurt
WiCCe[OBaHus, BEIOOD 06beKTa NCcciejoBaHuYs, BRIOOD [jist pa3paboTKU BU/ja MaTeMaTHueCKOW MOZIeTH
WCCIIelyeMO CHCTEMBI/UCCIIEYEMOTO TIPOLECCa, BHIOOP SI3bIKA IPOrpaMMHPOBAHHsI/CPe/ibl
porpaMMUPOBaHMsI/IaKeTa NPUK/IaJHbIX IPOrpaMM Jijisl IPOrpaMMHOM/hH3nuecKoil peanyusanuu
MOZie/Ii iCCrieflyeMol (TIPOeKTUPYeMO¥) CHCTeMBI, BEIOOD METOZIOB Ji/isl IPOBeZIeHNsT aHaIr3a
pe3y/bTaToB NPOBeJeHHOT0 MaTeMaThueCKOro/Uuc/1IeHHOT0/9KCriepUMeHTaIbHOr0 MoZie/IupoBaHus. 1.2
V3yueHne UTepaTypHBIX HCTOUHHKOB, METOUYECKHUX MaTepHuasoB, HOPMaTHBHBIX JOKYMEHTOB I10
vHaMBUAyabHOMY 3ananuio Ha KI1. 1.3 Ocyuiecteienue cbopa, 06paboTku, aHamu3a u
CHCTeMaTu3aly HHGOpPMaIiy B COOTBETCTBHY C MHAWBHAYaIbHBIM 33/jaHieM Ha Temy KII.

Ortan 2. Jran 2. PazpaboTka METOAMKH U CPe/CTB pellieHus 3a/aun. AHaIu3 pe3y/ibTaTos. 2.1
ITocTaHOBKa 3aia4y UCC/Ie/jOBaHMs B MareMaTH4YeCKoi TepMUHOIOrUH. 2.2 PaspaboTka anropurMa
petiienust 3a71aun. 2.3 Pa3paboTka MareMaTueCKoi MOJIe/Ii UCCIe[yeMOi CHCTeMBbI/UCCIIelyeMOoro
rporiecca. 2.4 Pa3paboTka mporpaMMHOro Kozia/MeToioB (GM3HUeCcKOi peanr3aliii/HacTpoiiKa
rapaMeTpOB IaKeTa IPUKJIaJHBIX IIPOrPaMM HCC/IelyeMOH CHCTeMbI/UCCIe[yeMoro rporjecca. 2.5
Peaym3anys paspaboTaHHoi nporpamMMel Ha ITK/mpoBe/ieHre MOZie/IMpOBaHus B TTaKeTe MPUKJIaZiHbIX
[porpamMM/IIpoBeZieHre (pHU3MUeCKOro MO/e/IMPOBaHUs (MCIILITAHUS alllapaTHOro MakeTa). 2.6 AHanu3
pe3y/bTaToB UCCefoBaHUiL. 2.7 OdopMiIeHre OTUeTHBIX MaTepHasoB MO pe3y/IbTaTaM BbITTOJTHEHUS
nHAMBYyabHOro 3aganus o KIT (OdopmiieHre OsCHUTE/IBHOM 3aliCKU U NIPe3eHTaluy K JOK/Iay).

30

Bcero 3a 9 cemecTp

36

4. ®OPMBbI KOHTPOJISA OCBOEHUSA JUCIIUIL/INHBI

CEMECTP HEJIE/IN CEMECTPA

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

14

16

17

9 TekK, Otu. o I13 KIT | AP ap Ortu. no I13, TexkK

TP

KII, auc. 3au.

YcnoBHbIe 0603HaueHNS:
e [P — auarHocThueckas paboTta;
o TekK — BOnpoChI /715 TEKYILero KOHTPOJIS;
e Ortu. no I13 — oTyeT Mo NpaKTUYeCKOMY 3a/JaHHUIO;
o KII — KypcoBO#i IIPOEKT;
o . 3au. — AuddepeHIMPOBAHHBIN 3aUeT.

TeKyImuii KOHTPO/Ib YCIIEBAaeMOCTH CTYAEHTOB ITPOBOAUTCA B IICKPETHBIE BpeMeHHbIe MHTepBaJIbl B CIeyIOIHX (Gopmax:

e JuarHocTHueckas paborta;

e BOMPOCHI Ji/Isl TEKYLL|ero KOHTPOJIs;
e OTYET [10 MPAKTHYECKOMY 3a/[aHHIO;
®  KypCOBOif TPOEKT.

ITpoMexyToUHas aTTecTaus MPOBOAUTCS B (hopMax:
o uddepeHIPOBAHHBIN 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. 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/IbHOI YacTd 010Ka 1 mporpamMmbl TOATOTOBKM MO HarpasieHHio 24.05.06 Cucmembl ynpagieHusi semameibHbIMU annapamamul.
JuctmnmHa peammsyercss Ha ¢akynbrete A PakeTHo-kocmuueckod TexHuku BI'TY "BOEHMEX" um. [1.®. YcruHoBa Kadegpoit A5
JMHAMUKA 1 YTIPABJIEHUE ITIOJIETOM JIETATEJIBHBIX ATIITAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUpOBaHKe KoMnemeHyuil:
OIIK-8 crioco6HOCTh TPOBOAUTL /[MHAMHUYECKHe pacueTbl CHACTeM YIPAB/IeHHUs JIeTaTe/bHbIMU arllaparaMy, IIPUMEHATb MeTOJUKH
MaTeMaThuecKOro U MoJIyHaTypHOTO MO/e/TMPOBAHUS AMHAMUYECKIX CUCTEM "TIOZBIDKHBIN 0OBEKT - CUCTeMa yIpaB/ieHus (CUCTeMa OpUeHTaLH,
crabuu3aLyy, HaBUraLyy, yIpaB/IeHus JBIDKeHeM)" ;
IICK-2.1 CiocobHOCTB K MPOBe/IEHNI0 HayYHbIX UCC/Ie/[OBaHUK U pa3paboTKe NPOEKTHBIX pellleHHi B 06/1acTH JUHAMUKY U CUCTEM YIIPaB/IeHUs
BIJIA;
IICK-2.2 CriocobHOCTb K pa3paboTKe MeTOAMK HCC/e/joBaHMsS Oa/lIMCTUUECKMX W AWHAMMYECKUX XapaKTepPUCTUK IIpU MOZeIMpPOBaHUM
TPaeKTOpHiA M0JIETOB.

Copiep>kaHue JUCLUIUIMHBI OXBAaTbIBAeT KPYT BOIIPOCOB, CBSI3aHHBIX C IPOLieypOil OIpe/ie/ieHus IpeBapUTe/IbHBIX TIapaMeTpoB JleTaTe/IbHOTro
armnapata MM KOCMMYeCKOro anrapaTra Ha OCHOBe YIpPOLIEHHBIX MaTeMaTHUeCKUX MoZiesleld M Moc/leflylollee yTOUHeHHe NapaMeTpoB 3a CUéT
WCCIIeI0BaHMsT TPAEKTOPUM JBIIKEHHs, BbIOOpA arOpuT™Ma M TIIpOrpaMMbl YIIpaB/IeHus [JBI)KeHHeM, a3pOMHaMHUUecKoro ob/MKa jieTatesIbHOro
arrapara, Hava/abHbIX 1 TPaHUYHBIX YC/IOBMIl C MCHOJIb30BaHHEM METO/IOB pellleHHs KpaeBbIX 3a/au BHEIIHeH 6aniIicTHUKY, MeTo[oB 00paTHBIX
3a/au JUHaMUKH JJIsI OTIpe/ie/IeHHsl CUJT I MOMEHTOB, HeOOXOAMMBIX /ISl Peanu3aliiy 3aJlaHHbIX TPAeKTOPHUH /IBIDKEHHUs], METO/|0B ONTHUMA/IbHOTO
yTIpaB/IeHNs! ¥ METOZ,0B TeOpHH AnepeHIaNbHBIX UIp.

HpOl"paMMOﬁ AUCLHUIIMHBI TPElyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:

TeKyIuii KOHTPOJIb YCIIEBAaeMOCTH CTYZIeHTOB ITPOBOAUTCS B JUCKPeTHbIe BpeMeHHble HHTePBA/IbI B CIeYIOIUX GopMax:
e JMarHocTHYeckas pabora;
e BOIIPOCHI /|15 TEKYIIIeTro KOHTPOJIST;
e OTYeT IO NPaKTUYeCKOMY 3a/JaHHIO;
® KypPCOBOM ITPOEKT.

ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
¢ nuddepeHIMPOBAHHBIN 3a4eT.

O611jast TPYL0eMKOCTh OCBOEHHUST AUCLIMIUIMHEI COCTaBIseT 4 3.e., 144 u. IIporpaMMoli AWCLIMIUIHBI TIPeAyCMOTpPEeHE JIeKIIMOHHbIe 3aHATUs (17
4.), MpakTHyeckue 3aHstus (34 4.), camocTosiTesibHast pabora ctyzeHTa (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
Bhino/HeHye srana 1 KypCoBOro MpOeKTa. 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,'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.
A. A. ImutpueBckuii, JI. H. JIbiceHko. . BHelHsis 6asuucTyrka:
" . M.: MawmmHocrpoenue, 2005 (ITogpaszen 6.4)
3Y9IEHHE TPEAYCMOTPEHHLIX POrPaMMON AHAAKTHIECKIX 10. I. Cuxapynupse. . Ba/yiicTuka jieTaTe/bHbIX anmnaparoB:
e/IMHML] 110 KOHCIIeKTaM JIeKLIUH U peKOMeHyeMoi e DY/LAJSE. . P '
o M.: Hayka. I'n. peq. ¢us.-mar. mut., 1982 (I'naBa 2) 18
nuTeparype. BeinonHenue npaktrueckoii pabotsr Ne3. B 6
Bhino/Her e 5Tana 2 KypCoBoro MpoeKTa. . BammcTrueckoe .l'IPOEKTI/IPOBEi'I'-II/IE ecny]noTme
JietarenbHbIX anmaparoB: CI16.BI'TY "BOEHMEX" uwm. /1. ®.
YcruHoBa, 2016 (JI/p 3)
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
niTeparype. BhinoHeHue MpakTHYeCcKoi paboTsl Ned. A. C. ITansirus, JI. H. JIsicenko, O. A. TonneruH. . Metogp!
BeinosnHeHye 3Tana 2 KypcoBOro rpoekTa. MOZe/IMPOBaHMsl CUTYaLMOHHOTO yTIPaB/IeHUs IBY)KeHneM
6eCrMIOTHBIX JIeTaTe/bHBIX anmnaparoB: M.: MallMHOCTpOeHHe,
2012 (Tloppa3znen 8.2, 8.3)
. BannmucTrueckoe npoekTpoBaHue 6eCIMIOTHBIX
JietarenbHbIX anmaparos: CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016 (JI/p 5)
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
VI3yyeHue rpeslyCMOTPEHHBIX TIPOrPaMMOil IUJaKTHYeCKUX "BOEHMEX" i /1, ®. Ycrunosa, 2007 (Inasa 1, 2)
o o E. A. MuxkpuH, ®. B. 3BsruH. . BBesjeHue B MeXaHUKYy r10/1eTa U
e/IMHNL] 110 KOHCIIeKTaM JIeKLUi U peKOMeHJyeMon T
nTeparype. BLoMHeH e TpaKTHYeCkol paboTsi NeS. ynpaB/eH’e KoCMUuecKuMu anmnaparamu: M.: M3g-so MI'TY 18
BeinosnHeHye 3Tana 2 KypcoBOro rpoekTa. B wm. H. 3. Baymana, 2020 (I'nasa 6, 7)
. Bannuctrueckoe npoekTrpoBaHie 6eCrUIOTHBIX
JietarenbHbIX armaparos: CI16.BI'TY "BOEHMEX" uwm. [I. ®.
YcruHoBa, 2016 (JI/p 2)
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 ciyuae mpaBU/IbHOTO OTBeTa Ha 3a/JaHHbIN BOIPOC, KOHTPOJIb CUMTAETCS! MIPO/JeHHbIM.

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 rpaduuecKoro Marepyaa.

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 JIPYTUX C/Tyvyasix 00yyarolieMycst BbICTAB/ISIeTCS OLieHKa «3auTeHO - y/|0B/IeTBOPUTEIBHOY.

14
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHMe pasjie/sioB U
AMAAKTHYeCKHX e/HHHI]

BCEI'O

AynuTopHbIe 3aHATHS
B KOHTAaKTHOU hopme

BCEI'O
Jleknuu
IIpakTHueckue
3aHATUSA

CamMocrosaTe/TbHasA
pabora CTyAeHToB

dopmupyemas
KoMIeTeHIusA, %

OIIK-8

IICK-2.1

IICK-2.2

HANMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. Unc/ieHHbIe H IPHO/ITDKEHHBIE
aHa/IMTHYeCKHe MeTO/bI pellieHUs 3aja4
BHeLIHEeH 6a/UIMCTHKY.

12

10

Bomnpocs! ans
TeKyIlero
KOHTPOJISL,
Kypcosoit

TIPOEKT

Paspen 2. Kpaebie 3afaun 0a//IMCTHKH
M MEeTOJbI UX pelleHus.

17

11

10

20

Bornpocer ans
TeKyIero
KOHTpOJI,
Ortuer no

NIpaKTHYeCKOMY
3a/laHuIo,
Kypcosoit

TIPOEKT

Paspen 3. OGparHble 3afauu AMHAMHKH.

28

10 2 8

18

10

15

Bomnpocs! ans
TeKyIL|ero
KOHTPOJISL,
Ortuer no

NIpaKTHyeCKOMY
3a/laHUIO,
KypcoBoit

TIPOEKT

Pa3pen 4. MeToabl 0ITUMA/IBHOTO
ynpaB/ieHds B 0a/UTHCTHKE.

29

11 3 8

18

20

15

15

Bomnpocs! ans
TeKyIlero
KOHTPOJISL,
Ortuer no

NIpaKTHYe CKOMY
3a/laHuIo,
Kypcosoi

TIPOEKT

Pazpgen 5. Ba/umicruyeckoe
npoektuposanue 3YP.

30

12 4 8

18

30

25

35

Bonpocs! g5
TeKyIlero
KOHTPOJIS,
Ortuer no

TIPaKTHYe CKOMY
3a/laHuIo,
Kypcosoit

TIPOEKT

Paspen 6. Ba/smmcruueckoe
NMPOEeKTUPOBaHHE KOCMHUYECKHX CHCTeM.

28

10 4 6

18

20

30

10

Bornpocer ans
TeKyIero
KOHTpOJI,
Ortuer no

NIpaKTHYeCKOMY
3a/laHuIo,
Kypcosoit

TIPOEKT

Bcero 3a 9 cemecTp

144

51 17 34

93

100

100

100

Bcero no JuCHUIIMHE

144

51 17 34

93

100

100

100

15
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Kpurepun orjeHuBaHusA

OIIK-8
Bonpocbl omkpbimozo muna:
Ne 1 Metop, WCIOJIb3YeTCs /7Sl PellleHust 3a7ia4 ONTUMAa/IbHOTO YIIpaB/IeHs P HaJTMUMH HETIOITHOTO BeKTOPa Havya/lbHbIX ¥ 'PAHUYHBIX yCJI0

Ne 2 Ha pucyHke u306pakets! obactu goctwkumocty BITIA (GA) u enu (GB) st TeKyiiero MomeHTa BpeMeHH. Beibepere maxmin rurnoTeTHyecKuit g
(B) npu ykoHenuu ot BITJIA (A) ripy Kcnosib30BaHMM MeTo/la 3KCTpeMaslbHOro npuLenrBaHust KpacoBckoro, ecnu

B;A,=120M; B;A,=110Mm; B;A;=140 m;
B,A,=100 m; B,A,=50 m; B,A,=90 wm;
B,A,=150 m; B3;A,=130wm; B;A,=70 m.

y A

O o

Ne 3 ITonyueHo U3MepeHHe BeTUUMHBI U(t) B IBYX TOUKAX:
- npu t1=1 cex ul=4 eg;
- 1pu t2=7 cek ul=22 eg.

LIEMy PaBHAETCA 3Ha4YeHKe Be/JIMYMHBI U B MOMEHT BpeMeHNU tm=3 CEK, T0/Ty4YeHHO€ U3 UHTEPIIO/ISALNN Pe3y/IbTaTOB H3MepeHHﬁ?
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0 ¢ t, t

Ne 4 Kakoli MakCMMasIbHOM CTerieHH MOXKHO TIOCTPOUTH IMOJIMHOM C MCI0/Ib30BaHHEM UHTEPIIO/IALMOHHOIO MHOTOU/IeHa HanaH)Ka, €C/I1 UMeIOTCA pe3ybTal

Ne 5

M3MepeHHi HCKoMoro napamerpa B 10 Toukax?
Kakolt HHTepHo/IsILIMOHHBIM MHOTOU/IEH olpe/ie/iseT ypaBHeHue?

— . ol v 3 .wh
L_(X) = a; # ay=x bayx® +a, 0" *.. +a =X

Ne 6 TTepeurc/ivTe OCHOBHbIE OMEpaLjyii arOPUTMA PeLeHNs 3a/jaui BHellIHell 6a/lTMCTHKH C UCTI0Ib30BaHeM MeTozia HeioToHa.
Ne 7 TTosicHUTe Ha3HaUeHHe BECOBBIX KOI(MHIMEHTOB U HEOOXOMMOCTH BO3Be/IeHHs B KBa/JpaT B KDUTEPHH ONTHMaTbHOCTH ((yHKL[FIOHAJE), UCTI0/Ib3yeMON

Ne 8
Ne 9

peleHnH 3a/jaurt 0 BhiBefieHnH JIA B 3a/jaHHYI0 00/1aCTh NPULIE/IMBAHUS:

T=k (x(8) = x ] +k [y -y, ko8 -6,,,) +k, (V(§)-V,,)’

3ag 3an

ITpy KakoM yc/10BUH AuddepeHIHaIbHO - UTPOBbIe MeTOAbLI HaBeZeHHsI UMEIOT NPeNMYIIeCTBO ITepes MeTOZ0M ITPONOPLMOHAIbHOW HaBUTaliu?
Yto Takoe iunc XoMaHa?

Ne 10 B uem CJI0)KHOCTb UCTIO/B30BAHKS METO/IA TIAPa/IeIbHOTO COMDKeHUs ?

Ne 1

Ne 2

Ne 3

Bonpocbl 3akpbimo20 muna:
TpaeKTopwus, YJ0BNETBOPSIOLIIast 3aJaHHbIM TPaHIYHbBIM YCJIOBUSIM C YU€TOM KOHCTPYKTHBHBIX OrpaHUUeHUH, HaK/Ia/jbIBaeMbIX pa3paboTurnKaMu Ha BbIC
TpaeKTOPHH, 110/} KOTOPYIO «HaCcTpauBaloT» YCTaHOBOUHBIe /JaHHbIe CUCTeMbI YIIpaB/IeHusl Ha3blBaeTCsl:

1) nonagatorast TpaeKToOpHs;
2) BO3MYyILleHHasl TPaeKTOpHsI;
3) mapabo/ueckasi TpaeKTOpus;
4) nporpaMMHasi TPaeKTOpHs;

5) onTUMasbHast TPAeKTOPHSL.
Ecmu B 3a7aue pacueta TpaeKTopuu pasmMepHOCTh K BekTopa-cTosbrja n yCTaHOBOUHBIX JaHHBIX JIA COOTBETCTBYeT pa3sMepHOCTH L BekTOpa-cTosbua q
ycioBuii JIA, To ectb K=L, TO:

1) peluieHue 3a/;aun OTCYTCTBYET;

2) MMeeM 3a/jauy NOMCKa YCI0BHOIO 9KCTpeMyMa (YHKLIMM MHOTUX IepeMeHHBIX;
3) MMeeM 3ajlauy ONTHMa/ILHOTO YIIpaB/IeHUs;

4) umeeMm 3aauy cuHTe3a obsvka JIA;

5) UMeeM KpaeBylo 3a7jaqy.
Teopema bepHuuTeliHa UCMIO/Ib3yeTCs 11 j0Ka3aTe/lbCTBa:

1) uTo A5 IPOM3BOJILHON CTPYKTYPBI MaTeMaTuuecKoi Mozie JIA MoxeT OBITh MOJTyueHO eAUHCTBEHHOE pellleHre KpaeBoi 3a/jaui;
2) YTO rpaHUYHBIX YCIOBUH ABWKeHUs JIA JOCTaTOUHO /151 pellieHust 00paTHOM 3ajaur TIOKCKa HeJJOCTArOIINX HavyalbHBIX YCIOBUI;
3) 4TO yCTAaHOBOUHBIX IaHHBIX JIA IOCTaTOUYHO /7151 pacueTa IoMNa/jaloleld TpaeKTopHy;

4) yto pacueTHast TPaeKTOpHs1 BbiBeZieHHs1 JIA B 3a7laHHy0 06/1aCTb IIPHLeTUBAHMUS SBJISETCS ONTUMAJIBHOM;

5) uTO NMPUHATHIE AOMYyLLeH!s: B MaTeMaTuuecKoi Mofiesin JIA He BHOCSIT CyllleCTBEHHBIX UCKa)KeHUH B Pe3y/bTaTkl pacueTa.
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Ne 4 MogenbHbIe 3a/jaui ONTUMA/IbHOTO yIipaBieHus JIA peliaroTcst As:
1) mpeiBApUTEILHOTO OTIpe/ie/ieH s He0OX0JUMbIX Haua/IbHBIX YCIOBHIA;
2) ornipeneneHust ob/vka JIA;
3) onpepesieHus CTPYKTYPbl ONITUMAbHOTO YIIpaB/leHus;
4) onipezienienvisi K03(hHLIeHTOB HYHKIMH ['aMHIBTOHA;

5) onpefieneHuns xapakTepa Monaziaromleil TpaeKTOpUH.
Ne 5 CormocraBbTe BbIpayKeHUS U YCIOBUS /17151 ONITUMA/ILHOTO yIIpaB/IeHus], I0y4eHHOr0 Ha OCHOBe TIpUHIUNA MakcuMyMa ITonTpsiruHa st dyHKiuu ['amu

. 2
H=H,+H, -a’+H, -a.

Ta (t)=—H,/(2-H,);

max !
3_(1“'16)(;
47x1@.

5 ocoboe ynpaBneHue.

A-Hiz
b — Hx
B — H;
[ —Hi120,H2>0;
O-Hi1=>0,H2=0.

Ne 6 UTO OTHOCHUTBLCS K METOZjaM OJHOMEPHOM MUHHUMU3aL{|H:

,H2 < 0;

A
== oo e

1) metop KpbiioBa-UepHOYChKO;
2) MeTOo[, 30JI0TOrO CeueHuUs;

3) MeTO/| HaMeHBIIMX KBa/JpaToB;
4) MeTO/| TIOJIOBUHHOTO JIeJIeHHsT;

5) metog Kpacosckoro.
Ne 7 YTo omnpepiensieT ypaBHeHUe?

dv oH

dt | oz

1) ypaBHeHHe COTIPSDKEHHOW CHUCTEMBI;

2) gyHkuuo I'aMuisToHa;

3) yc/10BMe TpaHCBepCaabHOCTHU MO (ha30BbIM KOOp/JMHATAM;
4) yc/ioBre TpaHCBepCalbHOCTH 110 BpeMeHH;

5) ocoboe yripaBrieHue.

Ne 8 C ucrnionb3oBaHreM U3MepUTe/IbHBIX CPeJICTB MOIy4eHO U3MepeHre BeJIMUMHEI U(t) B IsTH Toukax. ConocraBbTe rpaduky (QyHKI{UY, IPUBEJIeHHBIX Ha P
HCITO/Ib3yeMbIM METOZ[0M 00pabOTKH pe3y/IbTaToOB N3MepeHHit.
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A — 3KCTpanossiys;

b — nmapabonuueckast HHTepIIOJIALWS;
B — nvHeliHas MHTePIIOJIALMS;

I' — nmuHeiiHas anTIpOKCUMALVs;

[1 — napabosueckast anmpoKCHMaL{Hs.
Ne 9 Uro J1yuLIie IPUMEHHUTD /IS HHTEPIOIUPOBaHUst GYHKLMK B CepejuHe Tab/ULbl C 33JaHHBIMU 3HAUEHUAMU?

1) MHTepNO/ALMOHHBINA MHOrOY/IeH JlarpaHxa;

2) nepBasi HHTepIIo/sILMOHHast hopmysa HeroToHa;
3) BTOpasi HHTEpIOMANMOHHAs GopMysia HeloToHa;
4) nepBasi uHTeprosALMOHHas popmysna ["aycca;

5) Bropasi uHTeprossiuoHHas Gopmyna ['aycca.
Ne 10 UTo Cy)KUT yCIOBHEM CXOAUMOCTH UTePALMH TP PeLleHNH 3a/jaull MeTo0M T0C/IeloBaTe/IbHbIX TpHOmbKeHNi KpbisoBa-UepHOyChbKO:

1) yBenmMueHne KpUTepHsi ONTUMa/IbHOCTH;
2) yMeHblIeHHe KpUuTepusa ONITUMa/IbHOCTH;
3) yMeHbllleHHe 3HaueHusi rMapameTpa S;

4) yBenmueHve 3HaueHUs Nlapamerpa S;

5) OKOHYaHKe BpeMeHU UHTerPUPOBaHUs.
IICK-2.1

Bonpocbl omkpbimo20 muna:

No 1 CKo/bKO BO3MOXXHBIX Napabo/iMuecKiX TPaeKTOPHIA 1oJieTa Heynpas/isieMoro JIA MOXKHO TTOCTPOUTb /1151 33/JaHHBIX KOOPAWHAT HaualbHOM 1 KOHEUHOH
TOUeK IIPU OTCYTCTBUH JIOTIOJIHATE/IbHBIX OTPaHUUeHHH Ha TPAeKTOPUIO?

Ne 2 Cxo/bKO pa3 HaJlo BBIYMC/IUTE 3HaYeHre (DyHKIMU Ha OJJHOM Illare MHTerpupoBaHUs MeTozioM PyHre-KyTTa ueTBeproro nopsigxa?

No 3 CKOpOCTb CXOAMMOCTH MeTO/a Moc/e/joBaTe/IbHbIX prbnkennii KpelioBa-UepHOYChKO 3aBUCHT OT .

Ne 4 CKOJIBKO TOUYEK BHEIITHElH rPaHUI[bl 00/1aCTH A0CTIKUMOCTH 3Y P MOXKHO TOUHO OIPe/Ie/TUTh MPOCTHIM WHTErPUPOBAHUEM YDABHEHUH JABHKEHUS C
TIOCTOSIHHBIM yTIpaB/ieHreM?

Ne 5 Ha pucyHke u306pakens! obactu goctwkumoctu BITTA (GA) u tenu (GB) st Tekyiiero MomeHTa BpeMeHH. Beibepere minmax rumoTeTHyecKuit
npomax BITJTA (A) npu HaBesieHUH Ha LieJib (B) py UCIIO/b30BaHUK MeTO/ja SKCTpeMarbHOro npuLienuBaHus KpacoBckoro, eciu
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A,B,=120m; A,B,=100m; A,B;=150 m;
A,B,=110 m; A,B,=50m; A.B,=130 m;
A;B,=140 m; A;B,=90m; A,B,=70 m.

0 j
X

Ne 6 TTepeunc/iuTe OCHOBHBIE OMepaljyii aIrTOPUTMa PeIeHuUs By XyPOBHEBOM 6e3K0aMIIMOHHOH AuddepeHIHaIbHO - UTPOBOH 3aau COMMKEHUS TPYTIIbI
BITJIA c rpymnnoii nenei.

Ne 7 Ilepeunc/ivTe OCHOBHBIE OIEpAL{Kii aITOPUTMa peLeHHst 3aa4i BHelHel 6a/UIMCTHKH C MCII0/Ib30BaHUEM METOZa TI0C/Ie0BaTeIbHBIX TIPUO/IKEeHNH
KpriioBa-UepHoycbKo.

Ne 8 TlepeuncnuTe 0CHOBHbIE JOCTOMHCTBA MeTozia PyHre-KyTTa /11 uMC/IeHHOrO HHTerpUpOBaHUs YpaBHeHUM ABMKeHus JIA.

Ne 9 B yem 3ak/rouaeTcsi IPUHLMN MakcuMyMa [ToHTpsiruHa?

Ne 10 Yro Ha3bIBaeTCsl ONTUMAJILHOM MPOrpaMMol BbiBesieHus1 JIA Ha opouTy?
Bonpocbl 3akpbimo20 muna:

Ne 1 B kakoM MeTo/ie UMC/IeHHOTO UHTerPUPOBaHUs YpaBHeHUH [IBIKeHUsI JIA HUCIIOJb3yeTCsl MeTOZ, «IIPOrHO3a-KOpPeKIvn»?

1) metop PyHre-Kytra;

2) siBHBIN MeTOg, Aflamca-Baidopra;
3) HesiBHbIN MeTOZ, AZlamca-Moy/nToHa;
4) metog, Oiinepa;

5) meToz, Ditniepa MoAU(HLIIPOBAHHBIH.
Ne 2 TIopsijoK MOTPeIHOCTA UHTerPUPOBaHUs MeToZioM Diiiepa c marom h?

1) b;

2)h
3)h’;
4) h*;
5)h

Ne 3 Pa3HOBUZHOCTE KpaeBOH 3aaurl BHEIIIHel Oa/UTMCTHKY TIPY KOTOPOH 3a/jal0TCsl HauaslbHBIe YCJIOBHS B TOUKe cTapTa JIA 1 rpaHIYHBIe YC/IOBHS B TOUKE
OKOHYaHUs IBKeHust JIA:

1) KpaeBasi 3aiaua MpULIeTUBAHUS;
2) MHOrOTOUeYHasl KpaeBasi 3ajiaua;

3) TpexToueuyHasi KpaeBas 3aflaua;
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4) AByxXTOUeuHasi KpaeBas 3aflaua;

5) kpaeBast 06paTHasi 3alaua JUHAMUKH T10/1eTa.
Ne 4 MeTog 4MC/IEHHOTO MHTErpyupoBaHUs AZlaMca OCHOBaH Ha:

1) anmpokcUMaL{K METO/OM HAUMEHbBLINX KBa/IpaToB;
2) pa3noxeHuu B psag, Teitnopa;

3) napabosruecKoit HHTePITOJISLIH;

4) MeTO/le KOHEYHBIX 3JIEMEHTOB;

5) MeTo/le TIOJIOBUHHOIO Jie/IeHHUsI.
Ne 5 Uro onpepensieT ypaBHeHUe?

% _nllss =0
at

t=8

1) BeIpaKeHHe /i/Is1 ONTUMAJIBHOTO YIIpaB/IeHHs];

2) gyHkuuo ['aMuisToHa;

3) yc/10BMe TpaHCBepCaabHOCTH MO (ha30BbIM KOOp/JMHATAM;
4) ycsioBre TpaHCBepCalbHOCTH 110 BpeMeHH;

5) yc/ioBHe TpaHCBePCaIbHOCTH TI0 YTIPaB/IeHHIO.
Ne 6 Kak [JO/DKHBI COOTHOCUTBCSI BeCOBbIe KO3 HUIMeHThI B QYHKI[HOHAIe BUja:

J= kx ' (X(G) _X:aau)z b k‘v’ | (V(G) _Vaau)z + k(—) | (0(8) B 9335)2

JJIs1 pellieHust 3a/jaun BbiBefleHusi JIA B 3afaHHY0 06/1aCTh NIpHLie/IMBaHus (Te X — JaJbHOCTb 10J1eTa, V — CKOPOCTh NoseTa, ® — yros Hak/IoHa
BEKTOpa CKOPOCTH)?

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

Ne 7 Ilpy UCHO/IB30BaHUM MPUHLMIIA MaKCUMyMa [ToHTpsirvHa (yHKLMs [aMUIbTOHA MIMeeT BH:
H = H,+H,-a.

BribepuTe ommGoYHbIe BapUaHThI yIIPABIEHUS:

1) o = Oy, €ci Hy > 0;
2) & = Oy, €cii Hy < 0;
3) & = Oy, € Hy > 0;
4) X = Opip, €C/IA Hl < 0;
5)a=0, ecin H, = 0.

Ne 8 TIpu nosere JIA Ha MakCHMaJ/IbHYIO /Ja/IbHOCTb ONTHMaJ/IbHBIN yroJl HaK/I0Ha BeKTOpa TATH B TpoLiecce ABWKeHUs J0/DKeH:
1) npuHKMaTh Mo6oe 3HaUeHNe;
2) IMHEMHO yBeMuuBaThCs OT 0 10 MAaKCMMaJTbHOTO 3HAaUeHus;
3) 0CTaBaThCs MOCTOSIHHBIM;
4) nuHelHO yObIBaTh OT MaKCUMATbHOTO 3HaueHws 1o 0;

5) U3MeHAThCA cTyneH4aTo oT 0 10 MaKCUMa/bHOrO 3HaueHHsi B MOMEHT BpeMeHH t*.
Ne 9 Ilpu KakoM MeTozie TIPOTIOPI{OHAIBHOM HaBUTaljui IPY PABHOMEPHOM U IIPSIMOJIMHEHHOM I107IeTe 1{eJIM ¥ PaKeThl TeKYLHii IpOMax Ha MPOTSDKeHUH
BCEro BpeMeHH /JIBIKeHUsl paKeThbl paBeH HY/IIO (3TOT MeTo/, Ha IIPaKTHKe B YHCTOM BU/le He UCIO/Ib3yeTcst)?

1) PPN;
2) TPN;

3) IPN;
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4) PPN-T;

5) mapasiieibHOro COMKEHUST.
Ne 10 HeobxoayMble yCIOBUS B ONIpeJie/ieHHH 06/1acTH JOCTKUMOCTH JIA crefyroiiye:

1) 3a1aHHBII MOMEHT BpeMeHH;

2) 3a/jlaHHOe OrpaHUYeHHe Ha yIpaB/ieHue;
3) 3aziaHHas rporpaMma yIipaB/ieHust;

4) 3a71aHHas HayasIbHasl TOUKa;

5) 3aZlaHHast KOHeYHas TOUKa.
IICK-2.2

Bonpocbl 0mKpbimo20 muna:

Ne 1 Uemy paBeH K03()(GULMEHT MPOMOPLIMOHATBHOCTH MPU Pearr3aliii MeTo/ia IOTOHK B MeTO/ie TPONOPLIOHA/IBHOM HaBUraLun?

Ne 2 Kak BbIUHC/IMTH Hanbosiee TOUHbIE IPAHULIBI 00/1aCTH AOCTIKAMOCTH JIA?

Ne 3 Pa3HOBUAHOCTH METO/[A TIPOTIOPLIMOHATBHOM HABUTAL[MH, TIPY KOTOPOM TpefyeMoe HOpMasibHOe YCKOPEHHe PaKeThbl (POPMUPYETCsi OPTOTOHATBLHO BEKTOPD
OTHOCHUTE/IbHOM CKOpOCTH Lien?

Ne 4 Ha pucytke 1306pakeHbI 110 iBe TOUKe Ha obmacTsx goctwkumoctu aByx BIUIA (GA u GB) u uemm (GC) ayist TeKyIero MoMeHTa Bpemenu. Beibepere
runoretHyeckre npomaxu BITTA (A u B) npu HaBegenuu Ha 1jenb (C) /151 KOaTMLMOHHOH AuddepeHIManbHO-UIPOBOM 3aiaur COMMKeHHs, eCi

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

0

-

Ne 5 Kakoii MeTo/ NpONOpLMOHAIBHOM HaBUraLK ONpe/iesisieT ypaBHeH!e TpebyeMoro yIpasJisitoLero YCKOpeHust

W’ =K, v, -Qxl .

y

V , ~ CKOpPOCTb paKeTbl,

| — eAUHNYHbIN BEKTOP OTHOCUTENIbHON AaflbHOCTU Lienu;

() — BEKTOpP CKOPOCTU BpaLLEHUSA NIMHUM BU3NPOBAHUS.

Ne 6 ITepeunc/iiTe OCHOBHBIE OMepaLyii alropuTMa pelieHus guddepeHIanbHO - MTPOBOH 3aiauu «COMmbKeHNs-ykIoHeHus» BITJIA c Lesbro.
Ne 7 IMepeunciiTe HECKOBKO CIIOCOOOB MOCTPOEHHS BHEILIHEH IPaHHL{bI 06/1aCTH JOCTHKUMOCTH.
Ne 8 Kakue onTuMasbHble IPOrpaMMbl paboThl JBUraTe st IIOIYYaloTCst TIPU PelleHHH MO/e/IbHOM 3a7iauy 06 onTUMa/bHOM BbiBefieHHH JIA Ha opouTy?
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Ne 9

ITepeunc/iiTe OCHOBHBIE BH/bI 1 [jaiiTe KPAaTKYHO XapaKTePUCTHKY MaHEBPOB OPOHTA/ILHOTO TIePexo/a.

Ne 10 Kakrie 0CHOBHBIE 3Tarbl BXOASAT B CXeMy Oa//TMCTHUECKOro pacuera JIA?

Ne 1

Ne 2

Bonpocbl 3akpbimozo muna:
[MpubmKeHHOe TIPe/CTaB/IeHNe CIIOKHOM WM 3a/jaHHO# B BUZie TabmuLbl pyHKIMK Gosee pocToii (yHKIMOHAIBHOMN 3aBUCUMOCThIO, UMEFOLIell MUHI
OTKJIOHEHHSI OT UCXOHOM (YHKLMH B 33/JaHHBIX y3/1aX Ha3bIBAeTCS:

1) uHTEpnoNALKS;

2) anmnpoKcuMaLus;

3) nuddepeHumpoBanue;
4) 3KCTpanoJsLus;

5) UCKpeTH3aLust.
Kakyto ¢opmyiy IpHMeHSIIOT A1 THTEPITOMPOBaHHs B KOHL|e Tab/HLbI C 3a/JaHHBIMK 3HAaYeHUMU?

1) MHTepPHOJALMOHHBINA MHOrOWIeH Jlarpanka;

2) nepBasi UHTepPIO/ISALMOHHas popmysa HeroToHa;
3) BTOpasi UHTeprosALoHHas ¢hopmysia HeroToHa;
4) nepBas UHTepIOMALMOHHas GopMyia ["aycca;

5) BTOpasi MHTepro/siLMoHHas opmyna aycca.

Ne 3 CorocTaBbTe ypaBHEHHs X METO/, YUC/IEHHOTO MHTETPUPOBAHMUS CHCTeM AxddepeHIHaIbHBIX yPaBHEHHH:

1 o SW ik, 42 K, 25K, K, )5

6
2y ZYn+h.k1;
h
y +—-(9-f . +19-f —5-f
24

w
<
Il

4y =y +—-(55-f —59-f +37-f —9-f _

24

SOV . .,=y,t

n+1

ok +ky).

A — sBHbIN MeTO, Aziamca-Boiudopra;
b — HesiBHBIM MeTOZ, AlaMca-MoynToHa;
B — merog Pynre-Kyrra;

I' — meTog Diinepa ymydIleHHBIH;

[ — mMeToz Diinepa cTaHJapTHBIH.

Ne 4 B metoze KpbiioBa-UepHOYCHKO MPH UMC/IEHHOM MHTETPUPOBAHUY COTIPSDKEHHOM crcTeMbl AuddepeHIaabHbIX YPaBHEHHH ITapaMeTpsl JBIbkeHns JIA

11are MHTErPUPOBAHHKS MOXKHO (BbIOEpHTE BEpPHbIE BAPHAHTHI):

1) OHM 371€Ch He HY)XHBI;

2) B3ITb II0CTOSIHHBIMY, PaBHbIMU Havya/lbHbIM yC/IOBUSIM;

3) curTarh U3 namsaty OBM, 3anvcaHHON NPU UHTErpUPOBaHUM YpaBHEeHUH JBIKeHus JIA;
4) nomyvaTh U3 yCJI0BUI TpPaHCBepCanbHOCTH;

5) nosyyyarh U3 COBMECTHOIO MHTerPUPOBAaHUsI C ypaBHEHUsMH JBIKeHus JIA.

Ne 5 CKO/BKO yC/IOBUI HMeeT ONTUMasIbHOe yIIpaB/ieHue IIPY UCII0/Ib30BaHUH NIPUHLIUIA MakcuMyMa [TonTpsiruHa st GyHkuuy ['aMuisToHa BUja

H = H,+H,-a.
1

2)2
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3)3
4)4

5) 3aBucut ot HO.
Ne 6 Ilpu onTrManeHOW rporpamme BeiBeZieHUsT JIA Ha OpOUTY B IJIOCKOIIApA/I/IeIbHOM I0JIe TIPUTSDKEHUsT TAHTeHC YIVIa TaHraXKa JOoJDKeH ObITh:

1) NOCTOAHHBIM;

2) cTyrneHYaTol QyHKIMeH;

3) IMHeHOW (QyHKLMel BpeMeH!;

4) xBa/ipaTHuHOM (hyHKIMell BpeMeHy;

5) /1106BIM.
Ne 7 Onepatop, oripe/ie/IsSIOIH SBOJIIOLMIO BO BpeMeHH JUHAMUUeCKOH CHCTeMBI:

1) cnen MaTpuLiby;

2) marpuija I'amunsroHa-Iko6u;
3) KoppeJIsILIOHHAsl MaTpULia;

4) ckobku ITyaccoHa;

5) XapaKTepuCTHYeCKoe YUCIIO.
Ne 8 Metoz, HeroTOHa 151 peliieHus 3a/iau ONTUMA/IbHOIO yIpaB/ieHusl OCHOBaH Ha:

1) npuHLuIie Makcumyma [TOHTpsITUHA;
2) TeopUu UyBCTBUTE/ILHOCTY;

3) MeTozie 0fHOMepHOI MMUHUMMU3aLluH;
4) Teopeme BepHiureiiHa;

5) anmapare cko6ok ITyaccoHa.
Ne 9 Yo onpepiensieT ypaBHeHue?

7=‘K-i[Ai-(‘I—Y)i +12-k-[7-(1—‘>'<‘)]2

1) MHTEpPNO/ALIMOHHBIM MHOTrOU/eH JlarpaHia;
2) nonafarollyto TpaeKTopHIo;

3) HaCTU/IBHYIO TPaeKTOPHUIO;

4) MeTOZ, MPOMNOPLMOHABEHOM HAaBUTaLUH;

5) mapaboMMuecKyio TPaeKTOPHIO.
Ne 10 /17151 AByXypOBHEBO# Ge3K0aTULIMOHHOM AuddepeHLaibHO-UTPOBO 3aiaurt combkenust rpyrmel m BITJTA ¢ rpymroit n uesiei A/isi UrpoKa MepBOro ypc
(KOMaH/ZJHOTO TIYHKTA YIIPaBJIeHs) COTTOCTAaBLTe YC/IOBHS JJ1s1 KOMaHZ:
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A — m<n;
b — m>n;
B -m=1;
I'-n=1;

[ — m=n.
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