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JIUCT COI'J/IACOBAHHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBIM C TPEBOBAHUSMU ®EJEPA/IBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATEJ/IBHOI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHUS (PT'OC BO)

24.05.04 HaBuraiuoHHo-0a//IHCTHYeCKOe o0ecreueHe MPUMeHeHHsI KOCMHYeCKOH TeXHUKH

rog Habopa rpynmel: 2024

[Tporpammy cocraBun:

Kadenpa A5 JUHAMUKA U YITPABJIEHUE TTOJIETOM JIETATEJIBHBIX
ATITIAPATOB
Tonmerun Osier AjieKcaHJpoBUY, 11.T.H., TIpodeccop, 3aBeAyoluii Kadeapoit

ITporpamma paccmorpeHna
Ha 3acelaHuM Kadeapwl-pa3paboTurika
pabouetii mporpammer A5 INHAMMWKA U YITPAB/IEHUE ITIOJ/IETOM JIETATEJ/IbHBIX AIITIAPATOB

3aBepytommii Kadeapoii Tonmerun O.A., A.T.H., TIpod.

[TporpaMma paccMoTpeHa
Ha 3aceflaHUM BbITyCKatolei Kadeapbl

A5 TUHAMUMKA 1 YITPAB/IEHUME I1O/IETOM JIETATE/IBHBIX AITITAPATOB

3aBenytoimii kadeapoii Tonmnerun O.A., A.T.H., TIpod.



PABOYAS ITPOI'PAMMA JUCITUAII/INHBI
OCHOBBI OITTUMAJIBHOI'O YITPAB/IEHUSA B BAJIVIMCTUKE

Pazpenbl paboueil mporpaMmsl

1. HEJIN OCBOEHMA JUCHUITJINHBI

2. MECTO IMCOUIIJIVMHEBI B CTPYKTYPE OOITI BO

3. CTPYKTYPA 1 COOEP)XAHUWE OMCHUIIJIMHEI

4. ®OPMBI KOHTPOJIAA OCBOEHUA ANCHUITJINHBI

5. YYEBHO-METOJVUYECKOE 1 UTHO®OPMAIIMOHHOE OBECITEYEHUE AVMCLUIIJIMHEBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NUCHUITJIMHBI

IIpunoxxeHus K pabouei mporpaMme JUCHUILUTHHBI

e Ilpunoxenue 1. AHHOTaLWs pabouei porpaMmel
e TIpunokenue 2. TexHOTOTHU ¥ (HOPMEBI 0OyUeHHUsT
o IIpunoxenue 3. ®OH/BI OLIEHOYHBIX CPELICTB



1. E/IM1 OCBOEHUSA JUCIHUITJIMHbBI

Lenbto 0CBOEHUS AUCLUIIMHEI B/IsieTCs (POPMUPOBaHKeE CeAYIOIIMX KOMITeTeHL{MM:

OIIK-6 — criocobHOCTE pa3pabarkiBaTh (U3UUECKHE W MaTeMaTHUeCKue MO/eM OOBeKTOB KOCMHUUECKUX U
PaKeTHO-TPAHCIIOPTHBIX CUCTEM, U MIPOLIECCOB UX YIIpaB/ieHUs

TICK-5 — cnoco6HOCTh pa3pabaThiBaTh CTPYKTYPbI CHCTeM yripaBieHust BITJTA

IICK-6 — criocobHOCTh pa3pabaThiBaTh U UCCIEN0BATh aJTOPUTMbI (PYHKIIMOHUPOBAHUS CUCTEMBI YIIPaB/IeHUs
BILIA

DOpMHUPOBaHHIO KOMIIETEHLIUH CTYKUT AOCTIKEeHHe CIIeAYIONINX pe3y/IbTaToB 00pa3oBaHus:
OIIK-6

3HAHUSA:

3HaTh METOABI MaTeMaTUUeCKOTO IIPOTPAMMUPOBAHUS Y BApHUAI[MOHHOTO UCUNC/IEHUST;

3HATh Pa3HOBUJHOCTH MOCTAaHOBKHM 33/]au ONITUMA/IFHOTO YIpaB/IeHus, KpUTEPHUH ONTUMAaTbHOCTH;

YMEHUst:

rpaMOTHO CTaBUTb M pellaTb 3afaud MaTeMaTHuecKoro TIpOrpaMMHUDOBaHUsS M BapUaLMOHHOTO
WCUMC/IeHHS C TIOMOILIBIO PAa3/INUHBIX METO/[OB;

BBLITIOJTHATH MaTeMaTHudeckoe MO/[eIMPOBaHue;

HABbIKU:

pellleHUs] 3aJay TIOMCKa 0e3yC/OBHOTO U YCJIOBHOTO 3KCTPEMyMa MeTOlaMM MareMaTh4eCcKOro
MPOrpaMMUPOBAHKS ¥ BApPUALIMOHHOTO WCUKC/IeHUS;

COCTaB/ieHUsI aJITOPUTMOB M TIPOTpamMM  [jii  UWCJIEHHOTO pellieHus 3aJad MaTeMaTh4yecKoro
MPOrpaMMHPOBAHMS YW BApUALIMOHHOTO WCUMC/EHWs [/ CUHTe3a OINTHUMAJbHOTO YTIPAaB/IeHUS IBWKEHHEM
00BeKTOB KOCMUYeCKUX Y PaKeTHO-TPAHCIIOPTHBIX CHUCTEM.

IICK-5

3HAHUSAL:

3HaTh METOALI MaTeMaTHUUeCKOTO IIPOTPAMMHUPOBAHUS Y BApHUAIIMOHHOTO UCUKC/IEHUST;

3HATh Pa3HOBUJHOCTH ITOCTAaHOBKHM 33/]au ONTUMA/IFHOTO YIIpaB/IeH!s, KpUTEPHUH ONTUMAaTbHOCTH;

YMEHUst:

rpaMOTHO CTaBUTb M pellaTb 3afaud MaTeMaTHuecKoro TIpOrpaMMHUDOBaHUsS M BapUaLMOHHOTO
WCUMC/IeHHS C TIOMOIIIBIO PAa3/IUHBIX METO/[OB;

BBITIOJTHATH MaTeMaTHyeckoe MO/|eIMPOBaHue;

HABbIKU:

pellleHUs1 3ajad TIOMCKa 0e3yC/OBHOTO U YCJIOBHOTO SKCTpEMyMa MeTOlaMM MareMaTh4eCcKOro
MPOrpaMMUPOBAHKS ¥ BAPUALIMOHHOTO WCUKCIeHUS;

COCTaB/ieHUsi aJITOPUTMOB U TIPOTpamMM  [Jii  UWCJIEHHOTO pellleHus 3aJad MaTeMaTh4yecKoro
MPOrpaMMHPOBAHMS YW BApUALIMOHHOTO WCUMC/EHWs [/ CUHTe3a OINTHUMA/JLHOTO YTIPAaB/IeHUS IBWKEHHEM
OeCnMIOTHBIX JieTaTe/TbHBIX aIllapaTos.;

MPAaKTUYECKOT0 HCIOb30BaHUSI TOJyUeHHbIX 3HaHWI T[pU TPOEKTUPOBAHWW CTPYKTYpPhl CUCTEM
yrpaeJ/ieHus: 6e CIIUIOTHBIX JIeTaTe/IbHBIX arlliaparos.

IICK-6

3HAHUA:

3HaTh METO/bI MaTeMaTUueCKOro MPOrpaMMHUPOBaHUs ¥ BapHUaljMOHHOTO UCYUC/IEHUSI;

3HaTh Pa3HOBUJHOCTH MOCTAaHOBKU 33/jau ONTUMa/ILHOTO YIIpaB/ieHus, KpUTePUU ONTUMAaIbHOCTY;

YMeHus:

rpaMOTHO CTaBUTb W pelllaTh 3aflaud MaTeMaTHYeCKOro TPOrPaMMUDOBAHWS ¥ BapUAlOHHOTO
WCUMCIIEHHS C TTIOMOILBIO PA3/IMYHBIX METO/[OB;

BBITIO/IHATh MaTeMaTuueckoe MO/|eIMPOBaHue;

HABbIKU:

pelleHUsi 3afad TovcKa 0e3yC/IOBHOTO W YCJAOBHOTO SKCTPEMyMa METOAaMM MaTeMaThdeCKoro
TPOrpPaMMHPOBAHNS ¥ BAPUALIMOHHOTO WCUMCIEHUS;

COCTaB/eHUsI aJrOPUTMOB M TpOrpamMM [/l UWCJIEHHOTO pelleHus 3ajad MaTeMaTh4yecKoro
MpPOrpaMMHPOBAaHKSl U BapUallMOHHOTO HCUUC/IEHUS] [Ji CHUHTEe3a ONTUMA/bHBIX a/lrOpPUTMOB YIIpaBJeHMUs
JBIDKEHVEM 0OeCITU/IOTHBIX JIeTaTe/IbHBIX arlapaTos;

MPAKTUYECKOTO UCIIO/IBb30BAHMSI TIOYUYEHHBIX 3HAaHWM TIPU TIPOEKTUPOBAHWU CUCTEM YTIPaB/IEHUS
OeCnMIOTHBIX JIeTaTe/TbHbIX araparos.



2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuminna OCHOBBI OIITUMAJIBHOT'O YITIPAB/IEHUSA B BAJIVIMCTUKE sBnsietcs
TUCLIMITMHOM 00s13aTe/IbHOM YacTu 6/10Ka 1 mporpaMmb TIOATOTOBKYM 110 HarpaBieHHto 24.05.04
HagueayuonHo-banrtucmuueckoe obecneueHue npuMeHeHuUst KOCMUUeCKOU MexXHUKU.

CogepxaHue  IUCLMIUIMHBL  SB/SIETCA  JIOTUUECKMM  Tpofo/pkeHreM  aucouruivH: BBICIITASA
MATEMATUKA, TEOPETUYECKAAA MEXAHUKA, TMHAMUKA [ABVXEHWSA JIETATEJ/IBHBIX
ATITITIAPATOB, TAY JIMHEVMHBIX CUCTEM JIETATEJIbHBIX 1 KOCMUYECKHUX ATIIIAPATOB.

CozepkaHWe  JTUCIIUTJIMHBI  SIBJISIETCSI  OCHOBOM  fiisi ocBoeHuss  guciuruivdH:  METO/bI
OIITUMAJIBHOI'O YIIPAB/IEHUSA JIETATEJIbBHBIMU U KOCMHWYECKUMMU AIIIIAPATAMMU,
HNI'POBBIE METO/Ibl YIIPABJIEHUSA JIETATE/IBHBIMU AIIIIAPATAMMN, IIOAI'OTOBKA K
IMPOLIEJYPE 3AIINTHI M 3AIIIUTA BBIITY CKHOM KBAJTM®UKAIIMOHHOM PABOTBHIL.

[MpeBapuTe/IbHBIE KOMITETEHI[UH, C(OPMUPOBAHHBIE Y 00YUaroIIerocs 10 Havasaa U3yUYeHus! JUCIUTLTUHEL;

¢ OIIK-1 — CriocobeH pUMEHSITh €CTeCTBEHHOHAYUHbIe ¥ 00IIeMH)XeHePHbIe 3HAHUS, METO/IbI
MaTeMaTHU4eCKOIro aHa/iM3d U MO e/IMPOBaHKsA, HABBIKHW TEOPETUUECKOTO U 3KCIIePYMEHTa/IbHOT'O
WICCJIe/IOBAHMS /IS PellieHus pa3/InUHbIX 3a7ad IpodeCcCHOHaNTBHOM [1esITeTbHOCTH

¢ OIIK-6 — CriocobeH pa3pabarbiBaTh U3NUECKHE U MaTeMaTHueCKre Mofiesi 00beKTOB KOCMUYeCKUX 1
PaKeTHO-TPAHCIIOPTHBIX CUCTEM, U MPOLIeCCOB UX YIIpaB/ieHUs

¢ TICK-2 — CrniocobeH pa3pabaTbiBaTh METOJUKU UCC/IE/JOBAaHKS OA/VTUCTUUECKUX U TUHAMUUECKUX
XapaKTepUCTHK IIPU MOJe/IMPOBaHUM TPAeKTOPHiA [10JIETOB

e TICK-5 — Cniocoben pa3pabaTbiBaTh CTPYKTYPhI CUCTeM yripaBieHus BITJIA

¢ [ICK-6 — CriocobeH pa3pabaTbIBaTh U UCCIEA0BATH aTOPUTMBI (PYHKLIMOHUPOBAHUS CUCTEMBI
ynpasiyenus BITVIA



3. CTPYKTYPA U COAEPXXAHUE JNCIHUII/INHBI

OO0mu1as TPy/0EMKOCTh UCIIUIIMHEI COCTaB/seT 4 3.e., 144 u,

3.1. Copepxanue (AMAAKTHKA) AUCHHUILTHHBI
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Paspjienn 1. MeToabl MaTeMaTHYeCKOro nporpaMmmMupoBanus. 1.1 Metogsl
4 7 JIMHEITHOTO MaTeMaTH4eCcKoro MporpaMMHIpoBanus. 1.2 MeTozpt 70 15 6 9 55 50 40 40
He/IMHefHOro MaTeMaTHuecKoro porpaMMupoBanust. 1.3 Metoz
IMHAMUYHOTO TIPOrPaMMHPOBaHUsI.
Paspjen 2. MeToapl BapHal{HOHHOro HcuncaeHus. 2.1. [ToctaHoBKa
3a/laun ONTUMAJILHOTO yrpae/eHus. IIocTaHOBKa 3a/laui ONTHMA/ILHOTO
yTIpaB/IeHHs], UCTOPUsl Pa3BUTHSI METOJ0B ONTUMAJIbHOTO YIIpaB/IeHusl.
MeTo/b1 BAPHALIMOHHOTO HCYHMC/IEHHs] — OCHOBA COBPEMEHHBIX METO0B
ynpaenenus. 2.2. OCHOBHbIE MOHATHs (YHKLMOHAMILHOTO aHam3a (4.1) .
®yHKIMoHa/. OYHKIMOHAIbHOE POCTPaHCTBO. JINHeliHoe
(yHKIMOHaBEHOE NpocTpaHcTBo. HopMa, paccrostHue. TIpumeps!
JIMHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTB. 2.3. OCHOBHbIE TOHATHS
(yHKLMOHaMEHOTO aHamM3a (4.2) . HenpepbIBHOCTE (DyHKIMOHAA.
IuddepentypoBaHHOCTh GyHKIMOHAMA. [TepBasi BapyaLys GpyHKIMOHAMA.
2.4. OCcHOBHBI€e MOHSATHS (PYHKLMOHAIBHOTO aHanu3a (u.3) . Bropas
4 7 Bapuanus QyHkLpoHana. IIpyumep BbIUKC/IEHHH epBoii 1 BTopoit 74 36 28 8 38 50 60 60
Bapuaruu. 2.5. [TpocTelilas 3ajaua BAPUALIHIOHHOTO UCUMCTIEHHSI.
TTocTaHoBKa 3ajau KJ1acCMYeCKOro BapHalldOHHOTO ucuucienus. 2.6.
3ajauut C TIO/IBIKHBIMM KOHL|AMH. YC/IOBHsI TPAHCBEPCATLHOCTH. YC/IOBUS
Beifepmrpacca — Opamana. 2.7. 3ajgada Jlarparka Ha yC/IOBHBIM
9KcTpemyM. 2.8. 3azaua Maitepa Ha yc/IoBHBIi KcTpeMyM. 2.9. 3ajaua
Bosblia Ha yC1oBHBIH 3KcTpeMyM. 2.10. CHHTe3 JIMHEeHHOM cUcTeMbl C
MHTerpajbHbIM KBaJpaTHYHbIM KpuTepreM. 2.11. KanoHnueckast popma
ypaBHeHus Jiinepa. 2.12. HeobxoanMble yCI0BHS SKCTpeMyMa B
KaHOHMYecKol (opme. 2.13. TIpocThie MeTO/|bl BapUALIMOHHOTO
ucuncnenus. Merog Putua 2.14. ITpocTble MeTOAbI BapHAaLMOHHOTO
ucurciaeHus. Metog Oiinepa.
Bcero 3a 7 cemecTp 144 51 34 17 93 100 100 100
Bcero no gucuMmiMHe 144 51 34 17 93 100 100 100
3.2. AyAMTOPHBII MPaKTHKYM
Homep u
P Oobem,
Ne HaMMeHOBaHHe
Tema NMPaKTHYE€CKOro 3aHATUA ayA.
n/n pa3pena
JacoB
AUCIIUIITHHBI
1 METO,L[])I TIOMCKa 3KCTpeMyMa (I)YHKL[I/II/I O,L[HOI‘/JI HepeMeHHOﬁ. METO'L[ 1
PaBHOMEPHOTO TIOHCKa. MeToz 30/10Toro ceueHust. Metog druboHauuw.
9 JluHeiiHOe nporpaMmupoBaHue. [locTaHOBKa 3ajjauu. ['eomeTpryeckas 9
WHTepIipeTanus JIMHEHHOTO MMpOrpaMMHpOBaHUSA. CI/IMH]’IEKC-METO,[[.
METO,E[]:-I HeJIMHeMHOro TIpOrpaMMHpPOBAHMA. ITocTaHoBKa 3aaduu.
3 Krnaccudukanus. I'paguenTHsie MeTobl. MeTo HAMCKOPeUIIero CIycka. 2
Paspen 1. MeToAbl |\ ferop conpsikenHbIx Hanpasnenuit. Meros HbtoToHa.
4 [MATEMATMHECKOrO Brimyksioe nporpamMupoBanue. ['pagreHTHBIN MeTog Oppoy — ['ypBulia 1
[IpOrpaMMUPOBaHUS. y POrp P -~ Paj A ZPPOy PBULA.
5 KBagpatrnuHoe niporpamMmmupoBaHue. PellieHre 3aau KBa[paTUYHOTO 1
MporpaMMUpOBaAHUA HAa OCHOBE CMMILJIEKC-MeTO/d.
6 METO,[[ AWHaMHUeCKOr'o rporpaMMrpOBaHus A1 PeLIeHUd 3a/iau 1
MaTeMaTu4deCKoro rporpaMmMHrpoOBaHUA.
7 LenouncnenHoe nporpammupoBanre. AnroputMm ['omopu. MeTop BeTBeid 1
Y IpaHUI].
8 Pa3,qe11 2. METO,Z[I:I HpI/IMepbl BbIUNC/IEHUSA HepBOﬁ n BTOpOﬁ Bapualiin CIJYHK]_II/IOHEIJIEI 1
9 BapHallMOHHOTO Ipocreiiias 3afaua BapraljMOHHOT0 UcuMcaeHus. 3agada Kerniepa- 1
NCUUC/IeHUSs. HuroToHa
10 3aziaua ¢ MoABWKHBIMU KOHIJAMU. 3a/iada 0 OpaXxuCcTOXpOoHe. 1
1 HEO6XO,£I;I/IMI>IQ YyC/I0BUA SKCTpeMyMa A1 3ajdaUr Mal‘/'lepa B 1
KaHOHMUecKol ¢opme. [Ipumep.
12 3a,uaqa J'IarpaHma Ha YCHOBHLIﬁ SKCTpEMYM. OnTumanbHoe yripaBJ/ieHHe 1
YIVIOBBIM ABVW>XEHWEM JIETATE€/IbHOI'O allllaparad.
13 3ajmaua Maiiepa Ha yC/IOBHBIN 3KCTpeMyM. ONTUMU3ALUSI CKOPOCTH 1
6 26651




JIeTaTe/IbHOTO arnrapara B KOHL|e yJacTKa BbIBe/IeHUs Ha
NIPSIMOJIMHENHYIO TPAeKTOPHUIO.

3apaua Bonbija. CUHTE3 JTMHEMHOU CHCTEMBI C MHTEerpajibHbIM

14 KBa/IpaTUUHBIM KpUTepreM KauecTBa. CHHTE3 CUCTEMBI CTaOUIn3aIvu 1
YIJIOBOTO MOJIO’KEHUS JIeTaTe/IbHOTO arrapara.
15 IpsiMble MeTOZBI BapHALIMOHHOTO UcuucaeHus. Metop Putiia, MeToz 1
Jiinepa. [Ipumepsl.
Bcero 3a 7 cemectp 17
3.3. CamocrosTesibHas padora crygenta (CPC)
Homep u
Ne HAUMEHOBAHUE Copep)xaHue yueOHOro 3aiaHust Obnem,
n/n pasjgena JacoB
JUCLUNTUHBI
Paszen 1. Merozp! N3yueHue TIP€/lyCMOTPeHHBIX HpOFpaI\EMOﬁ [JUAKTHYeCKUX eJUHUL] 10
1 |maremammueckoro |KOHCTIEKTaM JIEKLUH 1 PEKOMeH/lyeMOH nTeparype. [MoaroroBka K 55
TpaKTU4YeCKUM 3aHsaTussM. OQopmiieHre OTYETOB T10 MPAKTUYECKUM
MPOrpaMMHUPOBaHUSI.
3a/laHUSIM.
Paznen 2. Metogpl  |M3yueHue TipeZlyCMOTPEHHBIX POrPaMMOM AUJaKTHUe CKUX eJUHHUL] TI0
2  |BapUAL[MOHHOIO KOHCIeKTaM JIeKLIUM U peKoMeHAyeMoi iuTeparype. [loarotoBka K 38
WCUUCTIeHUS. MPaKTUYeCKUM 3aHATHUSM. BhIo/THeHWe fomMaiHero 3aganus Ne 1.
Bcero 3a 7 cemecTp 93
4. ®OPMbI KOHTPOJ/II OCBOEHUSA TNCLIUITIVINHBI
CEMECTP HEJAE/IN CEMECTPA
1/12|3/4 5 6 |7 8 9/ 10 11 12|13 (14 15 16 |17
7 Oru. o I13 |AP| | Oru. mo I13 | |AP| Otu. no I13 3 Otu. o I13 | IP

YcnoeHble 0003HaUEHUS:
e TP — nuiarHoCTUYeCKasi pabora;
e Ortu. 1o I13 — oTUeT o IpPaKTUUECKOMY 3a[aHUI0;
e 13 — jomailiHee 3ajjaHue.

TeKyIiii KOHTPOJIb YCIIeBaeMOCTH CTYZIeHTOB TTPOBOJIUTCS B JUCKPETHbIE BpEMEHHbIE UHTEPBAJIbI B

cnenyromux Gopmax:
e MarHoCcTU4eckasi pabora;

® OTYeT I10 MPAKTUUYeCKOMY 3a[jaHUIO;

e /IOMAIlHee 3ajlaHue.

IIpome)xyTouHas arrecTanus PoOBOJUTCA B (popMax:

¢ DSK3dMeEH.
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5. YYUEBHO-METO/UYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JCIUATIVHBI

5.1. OcHOBHag MTepaTypa Mo JUCLUIUIVHE:

—_

. A. B. Artetkos, B. C. 3apy6uH, A. H. KaHatHuKOB. . MeToab! onTumm3armi. M.: PUOP, 2012, 13 3k3.

. A. B. TTauTenees, T. A. JletoBa. . MeTo/p! ONTTUMH3AIMU B TipuMepax 1 3azadax. CII6.: Jlanb, 2020, 50 3Kk3.
. A. C. Taneirun, W. JI. TTeTtpoBa, B. A. CanHukoB. . [TapameTprueckre MeTOIbl ONTUMHU3ALINU B UHAMUKE
nonéTa 6ecrnuIOTHLIX JieTare/bHbIX armaparo. CII6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010, 75

9K3.

4. A. C. lllaneirun, U. JI. ITetpoBa, B. A. Cannukos. . [lapameTpuueckrie MeTOAbI ONTUMHA3ALMY B JUHAMUKE
T0J1ETa OeCTU/IOTHBIX JleTaTe/bHBIX armapaTtoB. CII6.6I'TY "BOEHMEX" um. [I. ®. YctunoBa, 2010, 371.
pec.

5. B. A. VIBaHoB, B. C. MeaBezeB. . MaremMaTnuecKye 0CHOBBI TEOPUM ONTUMA/ILHOIO U JIOTUYECKOTO
yrnpasnenus. M.: U3n-so MI'TY um. H. 3. baymana, 2011, 15 3k3.

6. B. A. lBaHOB, B. C. MenBezeB. . MaremaTtrhuecKre 0CHOBbI TEOPHUX OMTUMAJILHOTO U JIOTUYECKOTO
yrnipaBnenusi. M.: 3n-so MI'TY um. H. 3. baymana, 2011, 351. pec.

7. O. A. TonmeruH. . MaremMaTnyeckoe nporpaMmMmupoBanue. BapuarionHoe ucurcienue. CI16. BT TY
"BOEHMEX" um. [J. ®. YctuHoBa, 2003, 164 3K3.

8. O. A. TonmneruH. . Maremariueckoe rporpaMMupoBanue. BapuaiinonHoe vcurcienve. CI16.BT'TY

"BOEHMEX" um. [I. ®. YcruHosa, 2003, 551. pec.

w N

5.2. [lonionHUTeNBHAS IUTEPATYPA MO JUCLIATIIMHE:
He TpebyeTcsl.

5.3. Ilepuoguyeckre U3gaHUs:
He TpebyroTcs.

5.4. TTepeueHn pecypcoB UHGOPMaIMOHHO-TeIEKOMMYHUKAL[MOHHOM ceTH "MHTepHeT", He0OXOAUMBIX IS
OCBOEHUSI IUCIUTUIMHBI, 3IeKTPOHHbIE OUOINOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — DnekTpoHHas
6ubmoreka BI'TY «BOEHMEX» um. [1.®. YcrrHoBa — DyHaaMmeHTanbHas 6nbmioreka BI'TY
«BOEHMEX» um. [1.®. YcTuHOBa;

2. https://urait.ru — I'maBHast — O6pa3oBare/ibHas riardopma FOpaiit. [Ijist By30B H CCY30B.;

3. http://e.lanbook.com — 3BC JlaHb;

4. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 0O0JIBIION BEIOOP aKTya/lbHOW JIUTEpaTyphl AJIs Ballel
OMOMMOTEKH B 3JIEKTPOHHOM BU/IE;

5. http://www.tnt-ebook.ru/ — TNT-EBOOK - DieKTpOHHO-6MO/IMOTeYHasi CUCTeMa.

CoBpeMeHHbIe MpodeccroHabHbIe 0a3bl JaHHbIX:

1. https://rusneb.ru — HatoHansHast 3/eKTpoHHast oubmoreka (HIB);

2. https://cyberleninka.ru/ - HayuHast s;mekTpoHHast 6ubmoTeka « KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKCcTOBast 3/meKTpoHHAst OrbMMoTeka Poccutickoro donza
(yH/IaMeHTaIbHBIX UCC/IeJOBaHUH.

VHadopmaliioHHbIe CITPaBOYHbIE CUCTEMBI:

1. Texskcriept — H($OpMaI[MOHHBINM TIOPTal TEXHHYEeCKOTO peryiupoBanusi: HopMbl, ipaBuiia, CTaHAAPTEI
PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[ TOCTos
cobcrBeHHoM reneparuu BI'TY "BOEHMEX" um. [I. @. YcTHHOBS;

3. http://www.consultant.ru/- KoncynerantIlmtoc- nHbOpMaIMoHHbIH TTOpTasl paBoBoi MH(OpPMaLUH.

5.5. TTporpamMmMHoe obecrieueHue:

1. Matlab 2015a SP1.

5.6. lHdopMaLlMOHHbIe TEXHOIOTUU:

B3auMogeticTere ¢ obyuaromumucs nocpeacteoM DVIOC Moodle BI'TY «BOEHMEX» um. I.®. YcTrHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECITEUHEHUWE TUCIUIIVIMHbI

6.1. JIeKIIHOHHBIE 3aHATHA:

Crel[Ha/TM3UpOBaHHbIe TpeOOBaHMUS 110 000PY/[0BaHKIO OTCYTCTBYIOT; ayJUTOPHS C MOCAJ0YHBIMUA MECTaMU
T10 KOJIMYeCTBY CTYZIeHTOB; AOCKA.

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

6.3. ITpouee:

1. pabouee mecTo MperiofaBaresisi, OCHallleHHOEe KOMIIBIOTEPOM C ZI0CTYIIOM B IHTEpHeT;
2. paboure MecTa CTy/I€HTOB, OCHAIlleHHbIe KOMITbIOTepaMH C JOCTyIoM B VIHTepHeT, TipeiHa3HaYeHHbIe 7151
paboTHI B 3/1€KTPOHHOM 00pa30BaTe/ibHOM Cpefe.



IIpunoxenue 1
K paboueii mporpamMme JHCIUIUIHHBI
OCHOBBI OITTUMAJIBHOT'O YITPAB/TEHVISI B BA/UVTUCTUKE

AnHoTanusa padoueii nporpaMMsl

Oucoyminara OCHOBBI OITTUMAJIBHOT'O YITPAB/IEHUSI B BAJIVIMCTUKE sBnsercs
JUCLUIUIMHONW 00s3aTesibHOH 4YacTH Omoka 1 miporpaMMbl TOATOTOBKA TI0 HarpasneHuto 24.05.04
HasueayuoHHo-baniucmuueckoe obecneueHue npuMeHeHuUs1 KOCMUUecKoll mexHuKu. JJUCUTUTHHA Peanu3yeTcs Ha
tdakynerete A PaketHo-kocmuueckoi Texawku BI'TY "BOEHMEX" um. [O.®. YcruHoBa kadezapoir A5
JUHAMUKA U1 YTIPABJIEHUE ITOJIETOM JIETATEJ/IBHBIX ATIITAPATOB.

[ucuynvHa HatesieHa Ha popMUpoBaHUe KoMnemeHyull:
OIIK-6 criocobHOCTh paspabarbiBaTh (r3nuUecKre U MaTeMaTHyeckue Mofied OOBeKTOB KOCMHUECKUX U
PaKeTHO-TPAHCIIOPTHBIX CUCTEM, Y IPOL|ECCOB MX YIIPABIeHMUS;
[ICK-5 criocobHOCTb pa3pabaTeiBaTh CTPYKTYPBI CUCTeM yripaBieHus: BITIA;
TICK-6 criocobHOCTh pa3pabarbiBaTh W WMCC/IEJOBATH airOPUTMBbI (QYHKIIMOHUPOBAHWSI CHUCTEMbI YTpaB/eHHUs
BITTIA.

Co,qepmaHHe AWUCLUUWIIIMHBI OXBaTbIBAE€T KPYI' BOIIPOCOB, CBA3dHHBIX C MaTeéMATHYe€CKUM allllapaTOM TeOpHu
ONNTHUMAJ/IBHOI'O YIIpABJ/IEHUA, O6IIII/IMI/I 141

Crieffda/ibHbIMH  MEeTOA4dMH CHHTEe3d OIITHUMA/IbHOIO YIIpdB/JI€EHHMS B TEXHHUYECKUX CHUCTeMaX: MEeTOoAdaMu
MaTeMaTu4ueCkKoro IporpaMMHUpPOBaHUA W ONTHUMA/IBHOIO YIIpaB/ieHWA Ha OCHOBE METOAOB BdpPHUAL[MOHHOIO
HCUMC/IeHUd.

ITporpamMmoii JUCLIUIIMHBI ITPeAYCMOTPEHBI C/lelyIoLijiie BUABI KOHTPOJIA:

TeKymuii KOHTPOJIb YCIIEBAéMOCTH CTY/€HTOB TIPOBOJIUTCS B JUCKPETHBIE BDEMEHHbIE HHTePBAJIb B
crenyroimx popmax:
e MarHOCTUYecKast pabora;
¢ OTYeT 10 NMPaKTUYECKOMY 33/IaHHUIO;
e JIOMAIlHee 3ajlaHue.

IIpomexyTouHas arTecTanus POBOJUTCA B popMax:
* 9JK3aMeH.

OO61jast TPYIOEMKOCTh OCBOEHUS AWCLUIUIMHBI cocTaBiaser 4 3.e., 144 u. IIporpamMmoli AWUCI[UTUTAHBI
TpeAyCMOTPEHBI JIEKITMOHHBbIe 3aHsATHs (34 u.), mpakrtuueckue 3aHsatus (17 w.), camocrosTe/nbHas paboTta
cryzneHra (93 u).
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IIpunoxxenue 2

K pabodeii mporpamMme M CLUITHHBI
OCHOBbBI OIITUMAJIBHOI'O YITPABJIEHUA B BAJUITMCTUKE

TEXHOJIOI'MA 1 ®OPMbI OBYUYEHUA

PekoMeHaI[UM 110 0CBOEHHIO AMCIIUILUIMHGI /ISl CTY/I€HTa

TpyZ0eMKOCTb OCBOEHUS AUCLIMIIIMHBI cOCTaB/sieT 144 4., u3 HUX 51 4. ayUTOPHBIX 3aHATUN, U 93 u.,
OTBe/IeHHBIX Ha CAMOCTOSITEe/TbHYIO paboTy CTyzeHTa.

PE‘KOMeH,Z[aL[I/II/I o pacripeziejeH1ur0 yq€6HOF0 BpEMEHHU I10 BUAdM CaMOCTOSITe/TbHOM pa6OT]>I " pa3fejiaMm

IUCLIUTUTUHBI TIPYUBe/IeHbI B TabuIle.

KOHTPO]'[]: OCBO€HHMA AWCHUILIMHBI TIPOM3BOAUTCA B COOTBETCTBUU C ITonoxxeHrueMm o TeKylLleM, pY6€)KHOM
KOHTPOJIe YCII€eBA€MOCTHU U HpOME)KYTOqHOﬁ daTrTecCTaluyun O6yanOH_[I/IXCH.

®opMbI KOHTPOJISL M KPUTEPUH OLIeHUBAHUS TIPUBE/IEHBI B ITPUIoykeHnH 3 K Paboueii mporpamme.

HanmeHoBaHHe padoThI

Pekomenjyemas imreparypa

TpyaoeMKOCTb,
yac.

Pazgen 1. MeTojbl MaTeMaTHYeCKOro IIPOrpaMMHpPOBaHHA.

Vi3yueHue ripelyCMOTPEeHHBIX IPOrpaMMOi
IMIAKTHUECKUX eJHUL] TI0 KOHCTIEKTaM
JIeKLIUM Y peKOMeH/lyeMOU JIMTeparype.
HO,Z[FOTOBKEI K ITpaKTH4YeCKWUM 3aHATUSAM.
OdopmieHre OTUETOB 110 PAKTUYECKUM
3aJlaHUAM.

O. A. TonmeruH. . Maremarrueckoe
rporpaMMHUpoBaHue. BapualioHHoe
ucuucienue: CI16.BT'TY "BOEHMEX" um. /.
®. YctunHoga, 2003 (1)

O. A. TonmeruH. . Maremarrueckoe
rporpaMMHUpoBaHue. BapualioHHoe
ucuncienuve: CI16.BT'TY "BOEHMEX" um. /.
®. YcrunHoga, 2003 (1)

A. B. IlanTesnees, T. A. JletoBa. . MeToapl
OTITUMU3AIMH B TIpUMepax u 3ajauax: CII0.:
Jlannb, 2020 (1-4)

A. C. Taneiruy, M. J1. [TeTposa, B. A.
CaHHUKOB. . [TapameTprueckre MeTO/bl
ONTUMMU3ALMU B IMHAMHUKe T10/18Ta
0eCITUIOTHBIX JIeTaTe/bHBIX alapaToB:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHosa, 2010 (1-4)

A. B. Artetkos, B. C. 3apybun, A. H.
KanaTHUKOB. . MeToAbl ONTTUMH3aLUU: M.:
PUOP, 2012 (2-8)

A. C. Hanwirun, U. JI. Tletposa, B. A.
CaHHUKOB. . [TapameTprueckrie MeTo/bl
ONTUMM3ALMU B IMHAMHUKe T10J18Ta
0eCITUIOTHBIX JIeTaTeTbHBIX alapaToB:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2010 (1-4)

55

WTtoro 1o

pasgeny 1

55

Paspen 2. MeTopabl BapUaljMOHHOI0 HCYMC/IEHHS.

N3yueHue rpelyCMOTPEHHBIX TIPOTPaMMOM
MUJAKTHUeCKUX eJUHUI] 110 KOHCIIeKTaM
JIeKLIUM U peKOMeH/lyeMOU JIUTeparype.
[ToAroToBKa K MpakTUUeCKUM 3aHSITHSIM.
BrinmonHenue gomaitiHero 3agaHus Ne 1.

11

A. B. IlanTenees, T. A. JletoBa. . MeToabl
ONTUMU3alMY B pUMepax u 3ajauax: CII6.:
Jlans, 2020 (5)

O. A. TonmeruH. . Maremarrueckoe
nporpammupoBaHue. BapualyonHoe
vcurcnenue: CITI6.BI'TY "BOEHMEX" um. /1.
®. YcruHosa, 2003 (2)

B. A. BaHoB, B. C. MenBejes. .
MarematryecKue 0CHOBBI TEOpPUH
ONTHMAa/bHOTO U JIOTUUECKOTO YIIpaB/leHUs:
M.: U3g-80o MI'TY um. H. 3. Baymana, 2011
(1)

B. A. anos, B. C. MegBeges. .

MaremaTHyeCcKre OCHOBBI Te OpUuHn

38

26651



ONTUMAaJILHOTO U JIOTUYECKOTO yTpPaB/IeHUS:
M.: U3g-Bo MI'TY um. H. O. baymana, 2011
(1)

O. A. TonmneruH. . MaTremaTHUueckoe
rporpaMMHpoBaHue. BapualioHHoe
ucuucienue: CI16.BT'TY "BOEHMEX" um. /.
@. YcruHoga, 2003 (2)

Wroro no pasgeny 2 38

12 26651




IIpunoxxenue 3
K paboueii mporpamMme JHCIUIUIHHBI
OCHOBBI OITTUMAJIBHOTI'O YITPAB/TEHVISI B BA/UVTUCTUKE

®OH/] OOEHOYHbBIX CPEJICTB

®OoH/| OL[EHOYHBIX CPE/CTB, TI03BOJISIOLIME OLEHUTh Pe3y/IbTaThl 00yUeHH s 10 AaHHOH JUCLIUIUIHHE, BK/IIOUAlOT B
cebs:

e OMarHocThyeckast pabora

e OTYeT TI0 MPaKTUUeCKOMY 33/IaHHIO;
e /IOMAIlHee 3ajlaHue;

*  JK3aMeH.

Kpurepuu onenuBanus

JuarHocruyeckasi pabora
MuarHocTryeckast pabora nmpoBogautcs B popme Tecta B DMIOC Moodle:

e [IpM [IPaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCcTaLus;
 TIpU MPaBU/ILHOM OTBeTe Ha 60% BOMPOCOB U Oosiee - aTTeCTaLys.

OTuer 110 NPaKTHYECKOMY 3a,AHUI0

KomriiekT mpakTrueckux 3ajjaHuii BXoguT B coctaB Y MK aucuuriunel. ITpaktuueckoe 3aganue (I13)
CUUTAeTCs BBIIIOJIHEHHBIM, €C/IM CTYJ,EeHT ITOTHOCTBIO BBIIIOJIHU BCe ITyHKTHI [13.
OTueT 10 MpaKTUYeCKOMY 3a/IaHUI0 MTPeICTAB/ISIETCS B IEUATHOM BH/Ie B (hopMaTe, MpeJyCMOTPEHHOM I11ab/I0HOM
OTUYeTa I0 MPAaKTHUEeCKOM paboTe. 3aluTa 0TUeTa MPOXOJUT B JOPME JIOK/Ia/ja CTYJEHTA 10 BLIMOJTHEHHOMY
3a/laHHIO Y OTBETOB Ha BOTIPOCHI TIperojaBaresisi.
[Tpu odopmieHNH TTPaKTHUECKUX 3a/laHnid TpebyeTcst pyKOBOJCTBOBATHCS CJIeIYFOLIMMY PEeKOMEeH/IalvsIMH:
-B Hayasie onucareslbHOM YaCcTH OTYeTa U3/1araeTcsl CofepKaHue, IPUBOASATCS CXeMa, MaTeMaTHuecKas MoZieJlb,
HCXOJHbIE JaHHbIe [71s1 pAaCUeTHOrO BapyuaHTa, MeTO/, PeLleHusl.
-Bce BbIUMC/IEHUS TTPOBOAATCS MOAPOOGHO, COTTPOBOKAASICh HEOOXOIUMBIMU MOSICHEHUSIMU. Bce BhIUMC/IEHYS
3aHOCATCS B TaOJAIIBL.
-TabnuuHbIe faHHBIE TIPE/ICTABJISIOTCS TAKXKe B BU/le rpadHKoB, YCJIOBHBIE 0003HAYEHUS U pa3MePHOCTU
OTKJ/I1a/ibIBaeMbIX [10 OCSIM BEJIMUMH YKa3blBatoTCs B NpUHATHIX 10 ['OCT cokparjeHusx.
-IIpyi BBITIOJTHEHUH PACUETOB C MCIIO/b30BaHKeM DBM Hy)KHO 00si3aTe/TbHO MPUBOJUTE pacledyaTKy (JIMCTHHT)
Mporpamm.
-ITo kaxxgomy I13 CTyzmeHT fO/DKeH IIpefCTaBUTh BBIBO/bI HA OCHOBAHWY BBITNIO/IHEHHBIX PACUeTOB.
CryzeHT 00s13aH BBITIONHATD Bee [13 B CPOK U cjaBaTh WX MPEo/aBaTesTio COTVIaCHO IrpauKy MepOTpUSITHH
Me)KCeCCUOHHOI0 KOHTPOJISL.
Ortuer nio I13 cunTaeTcs MPUHATHIM B C/Iyuae, ecyid oopMiIeHHe OTYeTa COOTBETCTBYIOT YKa3aHHbBIM
TpebOBaHUAM, U CTY/I€HT OTBETU/I He MeHee ueM Ha 60% BOIPOCOB mperno/aeare/is 1o teme I13.
OTuet He MOXeT OBITh ITPUHSAT U MOJJIEXKUT OPAOOTKe B CIyyae:
- OTCYTCTBHSI HeOOXOAUMBIX Pa3/esioB,
- OTCYTCTBUsI HeO0OXOAMMOro rpadruecKoro Matepuara.

JomariHee 3ajaHue

IMomariiHee 3a/jaHye BKJIIOUAeT B ceOst OfiHy 3ajauy. 3aJjauu BXOAAT B coctaB Y MK [UCLIUTUIHBIL.
JomarHee 3a/jaHye CYMTAeTCs MPUHATBIM, €C/IA CTYZEHT BBITIOJIHWI ZlOMalllHee 3alaHue TI0JIHOCTHIO,
MpeJj0CTaBU/I OTUET I10 BBIOJTHEHHOMY 33/laHUI0, U OTBETU/I He MeHee ueM Ha 60% BOMpPOCOB MpernozaBarers Mo
XOZly BBITIOJIHEHUS 3a/laHusI U 110 TeOpeTUYeCcKOMy Marepuasy Toro paszesna K KoTopoMy oTHocuTcs [13.

JK3amMeH

[TpomesKyTOUHBIN KOHTPOJIb 110 JUCLUILIMHE ITPOXOAUT B hOpMe 3K3aMeHa.
OK3aMeHaI[MOHHBINM OU/IeT BK/IIOUAeT B ce0sl TEOPeTHUECKUI BOTIPOC U 3a/iauy. JK3aMeHal[MOHHbIE BOTIPOCHI U
3a/lauM BXOZAAT B cocTaB Y MK AUCLIUTIIMHEL.
Kpurepun onjeHku:
- OIIeHKa «OT/IMYHO» BBICTABJISIETCS] 00yUaroIeMyCsl, eCJTH OH TIPaBU/IbHO PEILiI 3a/1auy, TOJTHOCThE) OTBETU/ Ha
BOIPOC 3K3aMEeHAlIMOHHOT0 OWsieTa ¥ MpaBU/IbHO OTBETHII Ha 3 BOTIPOCA IO COAEP>KaHUI0 Kypca.
- OLIEHKA «XOPOILI0» BBICTAB/IAETCS 00yYaroIeMycsi, €C/Id OH MPABU/IBHO PELIN 33/jauy, HO He TIOTHOCThI0
OTBETU/I Ha BOTIPOC 3K3aMEeHALIMOHHOTO O1leTa U MpaBU/IbHO OTBETH/T Ha XOTs Obl Ha 1 BOIIPOC MO CO/IEPIKAHMIO
Kypca .
- OILIEHKA «HEY/IOBJIeTBOPUTEIbHO» BLICTABIISETCS 00yUaroIeMycsi, €C/TM OH HEeMPaBU/IbHO eI 3a/jauy, 0o
PELINI 33/]auy, HO He OTBETU/I HU Ha OJ[UH BOTPOC 3K3aMEeHAlMOHHOTO OuseTa.
- BO BCEX /IDYTHX C/Iyuasix 00yUaroieMycst BBICTAB/ISIETCS OL[EHKA «Y/IOBJIETBOPUTE/ILHO».
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[Macriopt ¢oHzA OLeHOUHBIX CPE/ICTB
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Pazgen 1. MeTtoabl Otuet 1o
4 7 |mMaTeMaTH4ecKoro 70 | 15 6 9 55 50 | 40 | 40 |mpakTUueckKomy
NporpaMMMpOBaHMUs. 3a/laHuI0
HomarHee
Pa3gen 2. MeTtoabl 3a/laHue,
4 7 |BapHMaLMOHHOIO 74 | 36 | 28 8 38 50 | 60 | 60 Otuer o
HCUMC/IeHHS]. TpakTUUyeCcKoMy
3a/1aHHIO
Bcero 3a 7 cemecTp 144 | 51 | 34 17 93 | 100 | 100 | 100
Bcero nmo gUCHMILIMHE 144 | 51 34 17 93 | 100 | 100 | 100
15 26651




Kpurepuu ouieHUBaHust

OIIK-6

Bonpocbl omkpbimozo muna:

Nel — (pyHKUHS, B KOTOPOY POJIb HE3aBUCUMOW TIepeMeHHOM urpaeT (pyHKLUs, 3aZlaHHasi Ha HEKOTOPOM
MHOXXeCTBe (PyHKLWN

Ne 2 Hanure crcTeMbl HepaBeHCTB SIB/ISETCS 0COOEHHOCTRIO 3a/lau Ha 3KCTPEMyM

Ne 3 MeTozp! He TpeOyrolMe pellieHrs1 KpaeBow 3aauu — MEeTOZbI BApUALIMOHHOI'O MCUUC/IEHUS

Ne 4 OcobeHHOCTb TIpOCTelILIel 3a/ja4y BapUaLliOHHOTO UCUMC/IeHHsI — Ha/IMUKe TPAHUYHbIX YC/I0BUN Ha
KOHLIe TPaeKTOpUU

Ne 5 OcobeHHOCTH 3a/ja4y IMHEHHOTO MPOrpaMMHPOBaHUs — LiesieBasi QYHKLWS U OTPaHUUeHUs SB/ISOTCS
byHKUIMAMU

Ne 6 B uem 0co6eHHOCTD 3a/jauy MaTeMaTH4eCKOro MPOrpaMMHPOBaHMUs?

Ne 7 KakuM rpaHUYHBIM YCIOBUSIM Y/IOB/IETBOPSieT ypaBHeHUe Jiiepa [Jjis pocTeiiiiieil 3ajaun BapHUaLlliOHHOTO
HWCYUC/IeHUA?

Ne 8 B uem 0cOOEHHOCTD TPa/JUEHTHBIX METOZIOB TTEPBOTO TIOPSA/KA /1S pellieHysI 3a/1au ONTUMAa/TbHOTO
ynpas/eHus1?

Ne 9 Koria Bo3HMKaeT HeOOXOUMOCTD pellieHUsl ypaBHeHUst PUKKaTH?

Ne 10 [s1s1 uero ucrosnb3yeTcs Bropasi Bapyalus QyHKIMOHama?
Bonpocbt 3akpbimozo muna:

Ne 1 KakuiMu cBolicTBaMH 00/1a/jaeT HOpMa (DYHKIMU?

D lAxl = 1Al - llxIl.
2) |l x|l <O.
3) 1) ||x|z0, mpdem ||x|=0 B TOM H TONEKO B TOM CiTy4ae, Korga x =0 ;

2) x| H|| - mocTosHEOE =mCTO);

3) [+ vl

4) 1) ||x|z0, mpmraem ||x||= 0 B TOM I TONBEKO B ToM CiIy4ae, Koria x =0 ;

2) |x|fr}|x]| ( 2- mocTosEEOE wmIcTO);
M x+yl =1 Il + [yl

Ne 2 KakuMu CBOMCTBaMH 00/1a[jaeT MOHSTHE PACCTOSIHUSL MEXK/Y 3JIEMEHTAMH JIMHEHHOr0 HOPMHUPOBAHHOT'O
MPOCTPaHCTBa?

D) plx,y) <0.
2) p(x,y) # p(y, x).
3) 1) p(x,y) = 0, mpirgem p(x, y) = 0 B TOM H TOIBEKO B TOM CTyHae, KOT/Ia
X=y;
2) p(x,y) = p(y, x);
3)p(x,y) = plx,2) + p(z,¥);
4) p(x,y) = plx,z) + p(z,y)

Ne 3 Kakoli Byl IMeeT ypaBHeHUe Diijiepa /sl IpoCcTeileli 3a/iauy BapyaljMOHHOT0 UCUMC/IEHNsT?

dL

[a1)
=

D £+ =0
L) =0
b 520 e
D E-z() =0

Ne 4 Kakoii Buj imeeT (hopMysa AJis TePBOM BapHallii UHTerpaibHOTO (PyHKIMOHAA
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J(x) = ftiL(t, x, ¥)dt ?

) & = [ [Eox]ar
8 [aL aL ..
) 8 = [ :aﬁx+§5x] dt.
3 o = [ %Si]dt.
8 [aL AL .
9 8 = [ _aﬁx—aﬁx] dt.

Ne 5 Kako¥i ¢pyHKIMOHAN SBASETCS TUHENHBIM?

1) Ecmi oH HeTIpepHIBEH 1T BRIIOMHAKTCS cooTHOmernA: [(x + y) =
Jx) +J(v) u J(pux) = pJ(x), Tae y mobdoe Hco.

2) Ecmi 0H TOJIEKO HelIpepEIBEH.
3) Ecmn[(x +y) =J(x) +](y).

4) Ecm oH HelpepeIBeH 11 BEIMOMHAETCA cBOIicTBO [ (ux) = pf (x), rue u

TMH00e YICIIO.

Ne 6 Kakoii Buz uMeroT ycyioBus BeliepiuTpacca-Opamana Ajisi GyHKI[MOHATA

J@) =[] L, x, R)dt?

1) Ly |;=:;—0 =Ly |f=1:—0 '

2) (L - j:L.f]It=E—D = ':L - iLx]|t=E+ni I'_i'|f=':_{]=1'.i'|f=z_{]'

3) L_i.L:::_D:Li.L:; ., Feonst.

4) (L — jfL;é)lt:E—u = (L — fL;&-)lt:Ew-

Ne 7 Kakoli BU/, UIM€IOT yC/I0BUS TPAHCBEPCATbHOCTH /ISl UHTerpaabHOTo (PyHKIIMOHAA, eC/1 JIeBbli KOHel|
TPaeKTOPUH 3aKperuieH B 3aJaHHbIM Haua/lbHbIM MOMEHT BpeMEHH, a MpaBbIii KoHell CBOOO/IeH U BpeMst

OKOHYaHUA OBM)XeHHS He 3a,[[ElHO?

1) (-5 Ltl 59=0; L' 5,
Tlr= =3

2) (L — XTLy)|e=ed0 = 0.
3) Iy _ 6% = 0G=1,...,n).
4) (L — XLz 6ty = 0; Li| _ 6xq

t=tg

Ox;9=0 (i=1,...n).

Ne 8 Kakue repeMeHHbIe Ha3bIBalOTCs BapUallUsAMU I1pee/TbHbIX 3HAUEHUN B 3aJa4ye C II0ABM>KHBIMUA KOHL[&MI/I?

1) 4+ 69.

2) &0 ubxg.

3) x(9)+ 6xg.

4) (9 +69,x(0) + 8xp).

Ne 9 Kakoli BUJ, UMEIOT YC/I0BUSI TPaHCBEPCalIbHOCTH AJ1s1 33/jaud Maiiepa Ha YC/IOBHBINA S5KCTPEMYM, eC/Id BpeMsi

OKOHYadHUA MpoLecca 3aadHo, d HpaBbIﬁ KOHeL] TPA€KTOPHUU CBO60,£[€H?

17
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D (@ — &), g6 = 0.
2) Gt _,8%e = 0G=1,...,m) = 0.
3) (@ — T80 = 0,

o7, | _ 6% = 0G=1,..,n)

4) ':[}T;eflt:tgﬁxm = 0(i=1,...,n).

Ne 10 Kaxkoit BUi MMEIOT yCJIOBUSI TPAHCBEPCATBLHOCTH [/ 3a/jaui JlarpaHska Ha yC/IOBHBIM SKCTPEMYM, eCJid
BpeMsi OKOHUAHHS MpoLiecca He 3a/1aHo, a TIPaBbIii KOHEL] TPaeKTOPUU CBOOOeH?

) (@ = #®)|=g60 = 0; Oy |_ Sxe = 0(i=1,..,n)
2) (8T®)|=p09 =0, DT;| &% = 0(i=1,...,m) = 0.

3) (XT®y)|;=p89 = 0.
4 (@ — iTD)|,_p689 = 0.

IICK-5
Bonpocbl omkpbimozo muna:
Ne 1 3agaueit Mailepa Ha3bIBaeTCs 3afiaya C KpUTEpHUeM ONTUMAaIbHOCTH
Ne 2 3apaueii JlarpaH)ka Ha3bIBaeTCs 3aziaya C KpUTEpPHeM ONTUMAaTbHOCTH
Ne 3 3aziaua JlarpaHska Ha YC/IOBHBIN 3KCTPEMYM OT/IMYAeTCs OT MpocCTeiiiiell BeKTOPHOH 3a/jaul BapHalliOHHOTO
WCUMC/IeHUS HAJTMUeM
Ne 4 Korpia vckomasi GyHKLIMS TIpeTeprieBaeT U3/10M MCIOb3YIOTCS YCI0BUS
Ne 5 B uem 0cOOGEHHOCTH 3a/1aul KBaZ[paTUUYHOTO ITPOTPAMMHUPOBAHUS?
Ne 6 B uem 0c0OEHHOCTb MeTO/Ia TIPOTOHKM /151 PeIlleHHsI KpaeBo 3a1auu?
Ne 7 B uem 0cobeHHOCTh MeTozia Jiinepa?
Ne 8 B uem ocobeHHOCTE MeTOzia PuTiia?
Ne 9 Korza Bo3HHKaeT HeOOXOJUMOCTE pellleHHs1 ypaBHeHHsI PUKKaTh?
Ne 10 B 3azaue bosblja KpyTepuit ONTUMaaIbHOCTH Mpe/ICTaB/ieH
Bonpocb! 3akpbimozo muna:
Ne 1 B uem 0cOOEHHOCTD TTOCTAHOBKY 3aiauu Maifepa Ha YCIOBHBIN SKCTPEMYM?

1) BeomiTca HOBBII (VHKINOHAI ¢ IOMHMHTET palTbHOII (hyHKIIIET

= L+ A7(t) g(t, x(t), x(t)).
2) BeomIrcs HOBBII ()VHKITIOHAT ¢ IOAHHTET panbHOIl (pyHKIIIe

® = A7(t) g(t, x(t), x(1)).
3) BpomiITcsa HOBBIH (DVHKIIIOHAT ¢ MOQIHTEr PATTBHOIT (hyHKIIIel

g(t, x(t), x(1)).
4) Beomircsa HOBBII QVHKIIIOHAT BILIA

J =R(x(®)) + A7(t) g(t, x(©), x(D)).

Ne 2 B uem 0c0OEHHOCTD TTOCTAHOBKH 3afiauu Jlarpamka Ha YC/IOBHBIN 3KCTPEMYM?
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1) BgomITcs HOBBII (YHKIIOHAN ¢ IIOAIHTeT palIbHOIl pyHKITIeT
=L+ A7(t) g(t, x(t), ().
2) BeouITcs HOBBII (YHKIIOHAT ¢ [IOAIHTeT paldbHOIl pyHKINIeT

® = g(t, x(1), x(0)).
3) BsomuTcs HOBBII ()YHKINOHAT ¢ IO (IHTerpanbHoil GpyHKInIe

@ = 2A7(1) g(t, x(0), x(t)) .
4) BpoauTca HOBEHII ()YHKIIIOHAT

R(z,x(t)) = g(t, x(1), X ().

Ne 3 Kakoii BU/| IMEIOT yCJIOBHUSI TPAHCBEPCANBHOCTH /1St 33/jaurt Matiepa Ha YC/IOBHBIM 9KCTPEMYM, eC/TA BPeMst
OKOHYaHUS TpOoIiecca 3a/1aHo, a MPaBblii KOHEI] TPaeKTOpHUu CBOOOzEeH?

) (@ — ¥T®,)|,s69 = 0.

2) (j—iwﬁi)h:ﬂaxm = 0(i=1....,n)= 0.

3) (@ — ATO)|89 = 0; 7| Sx = 0(i=1,..,n)
4) V.| Sxe = 0(=1,...,n)

v‘i‘flt

Ne 4 Kako#i BU/| IMEIOT yC/IOBUS TPAHCBEPCATBHOCTH /ISt 33/jaurt bostbIla Ha YCIOBHBIN SKCTPEMYM, eC/Ti BpeMsi
OKOHYaHWUs TIpoIiecca He 3a/1aHo, a TIPaBblil KOHEI] TPaeKTopuu cBoOozeH?

59 = 0;
t==

D (Z+o - i"o,)
R .
G +07)|,_, 0% = 0(i=1,..,m) = 0.
® g o )
2} (a.:\‘l' +¢ :‘\‘I)lt:ﬂﬁx!ﬂ - ﬂ([' _ 1, -..Jn) =,
3) (@ — iTd,)|=p68 = 0.

4) GJTA-,I.L:ﬂExm = 0(i=1,...,n).

Ne 5 Kakoii BU/| uMeeT KaHoHHYecKasi hopMa ypaBHeHus Diisiepa?

d9 aH

1y —=——.

) df dax

by ¥ _ _0H ax_oi

= gr_ aax‘ dt  aw’
x H

3) S =-20

) dt aw

1) d¥ 8H dx  8H
dt  ax' dt = aw’

Ne 6 Kakoii Buz umeet ¢yHkims ['aMuibToHa [jist 3aaun Jlarpanxa?

1) H=%Tx—L(tx ).
2) H=Y"x.

3) H=L(tx%).

4) H=WTx+L(t,x, %) .

Ne 7 Kakoti Bup umeet ¢yHkius ['amuibToHa AJis 3afaun Maiiepa?
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1) H=%Tx—L(tx ).
2) H=¥Tx.

3) H=L(tx%).

4) H=%T%+L(txx) .

Ne 8 Kakotii Bup umeet ¢ynkius ['amunbToHa 15 3aaunt bonbiia?

1) H=WTx—L(tx %)
2) H=¥Tx.

3) H=L(tx%).

4) H=%Tx+L(txx) .

Ne 9 Ot yero 3aBUCUT pa3MepHOCTb BEKTOpa HeollpeZie/ieHHbIX MHOXKUTe/Iel JlarpaHka B 3a/jade Ha yC/IOBHBIN
9KCTpeMyM?

1. Ot pa3mepHocTH BekTopa X(t)

2. OT umc/ia ypaBHeHUi.

3. OT umnc/a rpaHAYHBIX yCIOBUM.

4. OT ync/a yCI0BUM Ha JIEBOM U MPaBOM KOHLAX TPaeKTOPUH.

Ne 10 Kakoii BUji UMEIOT YCIOBUSI TPAHCBEPCAIBHOCTH /IS 3a7iaur BoJiblia Ha YC/IOBHBINM 9KCTPEMYM, €CJTA BPEMSI
OKOHUaHHUSI 1poLiecca He 3a/jaHo, a TIpaBblIii KOHEI| TPaeKTOPHUH CBOOOJeH?

1) (‘;—f+c1:- - erth) 58 = 0

t=0
R pT o B
(ﬂxi +o i"i)lrzﬂgxia =0(i=1...,n)= 0.

2 GEH0T)|_,8xs = 0l =1,..,m) =

3) (@ — TD,)|,p89 = O.
4) @7 Sxg = 0(i=1,...,n).

IICK-6

Bonpocbl omkpbimozo muna:

Ne 1 Pa3MepHOCTh BeKTOpa Heorpe/ie/leHHbIX MHOXKUTe el JIarpaHyka B 3a/laue Ha yC/IOBHBIM 3KCTPEMYyM 3aBUCUT
oT

Ne 2 HenpepbiBHasi PyHKIMS, MMelOIIasi HellpephIBHYIO TIEPBYIO Y BTOPYIO MPOW3BOAHYIO IPUHAJIEXKUT

KJlaccam

Ne 3 dynkuyu, npuHagexame knaccy C1 HernpepbIBHbIE U UMEIOT HETIPEPBIBHYIO TPOU3BOJHYIO

Ne 4 Ocob6eHHOCTh ONTUMATBHOTO YTIPABJIEHUSs TIPU UCTIONB30BaHUH ISt TMHEMHOW CUCTEeMBI
auddepeHLaNbHBIX YPAaBHEHUI UHTETpajbHOTO KBaJJpaTUUHOTO KPUTEPUs — yTIpaB/eHue SIBJIsIeTCs
OTHOCUTEBHO ()a30BLIX KOOPAUHAT YIIPaB/IsieMOM CUCTEeMEI.

Ne 5 — (pyHKLMsI, KOTOpasi MPUHAJJIeXKUT TOMY JKe Klaccy QyHKIMM, UTO U UCXOAHAasi (PyHKLMsI, HO HOpMa
KOTOpPOM Maia.

Ne 6 Kakasi 3a/jaua Ha3bIBaeTcs 3afiaueii Matiepa?

Ne 7 Kak nepeiitu oT 3aiaur Matiiepa K 3azaue Jlarpanxa?

Ne 8 Kak nepeiitu ot 3ajiauu Jlarpanka K 3asaue Matiepa?

Ne 9 Kak nepeiitu ot 3agaud bosbla k 3agaue Matiepa?

Ne 10 B yeMm oTume 3aauu Maiiepa ot 3ajaum Jlarpanxka?
Bonpocb! 3akpbimozo muna:

Ne 1 KakyM rpaHMYHBIM YCI0BUSIM YIOBJIETBODPSIET ypaBHeHUe Jiisiepa [j1s pocTeiieil 3ajaur BapHuaLlliOHHOTO
HWCUYUC/IeHUsA?

1. JomkHbI OBITH 3aflaHbI HAYa/IbHbIE ¥ TPaHUYHbIe YCIOBUS 47151 X(t), HauaabHOe U KOHEeUHOe BpeMst
[IBIDKEHUSI.
2. To/KHBI OBITh 3a/]aHbI HAYa/TbHbIE YC/IOBUS.
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3. JTo/>KHBI OBITh 3a/]aHbI TPAaHUYHBIE YCIOBUSL.
4. To/kHO OBITH 3a/JAHO HAYa/IbHOE BPEMSI JIBHKEHHUS.

Ne 2 [I71s1 Uero UCTosib3yeTcs BTopasi Bapuaius GyHKIMoHaa?

1. [lnst onipesiesieHUs: MakcCMMyMa (hyHKI[MOHaJIa.

2. lnst onipefiesieHUsi MUHUMYMa (yHKIMOHAaa.

3. [lnist oripeiesieHUsI: MAaKCUMYM WM MUHAMYM JOCTUraeTcs Ha GYHKLWY, TT0JIyUeHHOM U3 pelleHus
ypaBHeHUs Diiiepa.

4. J151si IpOBePKY BBIMIOJTHEHUS] TPAHUUHBIX YC/IOBUH.

Ne 3 Korja ncnosns3yroTes ycioBusi Beliepinrpacca - 9pamaHa?

1. Korzna nckoMas pyHKIus IIpeTeprieBaeT pas3phiB.

2. Koria nuckomast GyHKIMS TIpeTeprieBaeT U3/I0M.

3. Korza Hy>KHO 3anucarh IpaHUYHbIe YC/I0BUS Ha [IPaBOM KOHL[e

4. TpaeKTOpHH.

5. Korzia Hy>KHO 3amucars TpaHUYHbIe YCI0BUS Ha JIeBOM KOHLIe TPaeKTOPUH.

Ne 4 B uem 0co0eHHOCTB 33/jaya Ha YCJIOBHBIA SKCTPEMYyM?

1. Hamuue cuctemMbl ypaBHeHUH.

2. Hannuue ycroBui TpaHCBepCaabHOCTH.

3. Hanuuwme [OITOTHUTE@/IbHBIX yC]’IOBI/Iﬁ Ha JIeBOM WJ/IK 1TPABOM KOHLIe TDA€KTOPHH.
4. OTCyTCTBUE yC/IOBUH TPaHCBEPCaTbHOCTU

Ne 5 B uem 0cOGEHHOCTb TIPOCTEHIIIEN 3a/laud BAPUALIMOHHOTO UCUUCTIEHUS?

1. 3ajaHbl rpaHUUHbBIe YC/I0BUSA Ha JIEBOM KOHLIe TPAeKTOPHHU.

2. 3ajaHbl rpaHUYHbIE YCJIOBUS HA TIPABOM KOHLe TPAeKTOPUU.

3. 3afaHbl rpaHUYHBIe YCI0BUS Ha JIeBOM U IIPaBOM KOHL[e TPaeKTOPUH.
4. HeT rpaHAYHBIX yC/IOBUN

Ne 6 Koryja Bo3HMKaeT HeOOXOAUMOCTD pellieHusl ypaBHeHUst PUKKaTH?

1. Korga BW»KeHUe oripe/iesisieTcsl TMHeHOM cucteMoli aAuddepeHIvaabHbIX YpaBHeHUH.

2. Korga cucrema auddepeHLvanbHbIX YpaBHeHUM HeJTMHeHasi, @ KpUTepHuil ONTUMaIbHOCTU SIB/ISIETCS
VHTerpa/IbHbIM KBaJpaTHUHbIM.

3. Ilpu cuHTe3e TUHeHHOM crcTeMbl AV depeHLIMaNbHBIX YPaBHEHHUN C HHTerpabHbIM KBaJPaTHYHBIM
KpUTEpHUEM.

4. Korza cucreMa ypaBHeHUH JBIDKeHUS SIB/ISIeTCST HeJTMHeWHOW, HO yIipaB/ieHre BXOJUT TUHeNHHO.

Ne 7 B ueM 0COOEHHOCTb TPa/JMEHTHBIX METOZIOB ITEPBOTO TOPA/KA /1S PEIlIeHHUs 3a/1au ONTUMAa/IbHOTO
yIIpaB/eHUs?

1. Vcnonb3oBaHue ypaBHeHUs Jiepa.

2. 3ajilaHe HEKOTOPO# Haya/nbHOM (DYHKI[UM yTIpaB/IeHusI.

3. HernocpecTBeHHOE MCII0/Ib30BaHKe TIepBOY BapHraliuK (YHKIMOHAIA /11 CKOPEHIIIero Crycka
(mompema) K MUHUMAbHOMY (MaKCHMMa/IbHOMY) 3HaueHUI0 yHKIMOHA/Ia Ha Ka)KA0M ILiare
WTepaLMoHHOrO Tpoliecca.

4. BBoAUTCSA HECKOTBLKO JOTIOTHUTEBHBIX (DYHKIIMOHAJIOB

Ne 8 B uem 0cOOGEHHOCTb MeTOZIa TIPOTOHKH [I/1s1 pellieHrsl KpaeBoH 3a/jaum’?

1. 3afar0T rpaHUYHbBIE YC/IOBUS Ha TIPaBOM KOHL|e TPAeKTOPHU U B pe3yJibTaTe pelleHus CUCTeMbI
ypaBHeHH B 00paTHOM HarpaB/ieHWH BpeMeHH HaXOZsT TPAaHIYHbIe YC/IOBHS Ha JIEBOM KOHLIE
TPaeKTOpUHU.

2. VI3 ycioBUl TpaHCBepCaabHOCTU HAaXOAAT FPaHUYHbIe YCI0BUSI Ha TPAaBOM KOHLIe TPAeKTOPUU U B
pe3ysbTare pelleHHst MaTPUYHOTO ypaBHeHUs1 PUKKaTy B 00paTHOM Harnpas/ieHU{ BpeMeH!
OTIpeZle/IsItOT TPaHNYHbIE YC/IOBUS Ha JIeBOM KOHLe TPAeKTOPHHU.

3. 3a/at0T rpaHUYHbIe YCI0BHS Ha [IPaBOM KOHIle TPaeKTOpPHH, a 3aTeM OIpe/ie/IsitoT FpaHUYHbIe
YCJIOBUS Ha JIeBOM KOHL|e TPaeKTOpUHU.

4. BmecTo 3a/jaHus1 Haua/IbHBIX YCJIOBUM 3a/lat0T IPaHUUHbIE YCI0BHUS Ha JPYroM KOHLIe TPaeKTOPUU

Ne 9 B uem ocobeHHOCTD 3a7aun Bonblia?
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1. ®yHKIMOHAI UMeeT TePMUHA/IBHYI0 U UHTerpa/ibHYyI0 4acTb.
2. @yHKI[MOHAJI SIB/ISIeTCSI TeDMUHATIBHBIM.

3. OyHKIMOHAN SBSIeTCS UHTerpaabHbIM.

4. OTCYTCTBYIOT PaHUUHbIe YCJIOBUS Ha KOHLIAX TPaeKTOpUX

Ne 10 CooTHecuTe 3a/iauy Ha YCIOBHBIM S5KCTPEMYM M COOTBETCTBYIOIIIEH ee BU, (PyHKIIMOHA/IA
1. 3ajaun Maiiepa

2. 3agauu Jlarpanxka
3. 3agauun bosblia

A @ =2T(1) g(t, x(t), x(t))
B. ®=L+27(t) g(t,x(2),%(t))

22 26651



