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JINCT COI'J/TACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUAMMU ®EJEPA/IBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJAPTA BBICIIEI'O OBPA3OBAHNA (@I'OC BO)

24.05.06 Cuctemsbl ynpaB/ieHHs JieTaTe/IbHBIMH annaparamMu
rog Habopa rpyrmel: 2024

[TporpamMmy coctaBui:

Kadenpa A5 IMHAMUKA U YTIPABJIEHUE TTOJIETOM JIETATEJIBHBIX
ATITTAPATOB
Tommerun Oser AsiekcaHpOBHY, [.T.H., TIpodeccop, 3aBeAyromiuii Kadenpoit

ITporpamma paccmoTpeHa
Ha 3ace/laHUM Kadeaprl-pa3paboTurika
paboueii mporpamMmel A5 JUHAMMWKA U YITPAB/IEHUE ITIOJIETOM JIETATE/IBHBIX AITITAPATOB

3aBenyrouuii Kadenpoit Tosmerun O.A., 1.T.H., ipod.

[Tporpamma paccMoTpeHa
Ha 3aceflaHMH BBINyCKarollei Kadeapsl

A5 TMHAMMKA U1 YITPAB/IEHUE IIOJIETOM JIETATEJIBHBIX AIIIIAPATOB

3apenyromuii Kadeapoit Tommerun O.A., 1.T.H., Ipod.




PABOYAS ITPOI'PAMMA JNCIIAIIVIMHBI
METO/bI OIITUMHWU3AIINN

Paspenbl padoueii mporpaMMsbl

1. IEJIM OCBOEHUSA ANCLATIT/IVIHBI

2. MECTO OJVUCHUITIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COOEP)XAHUE JUCHUITJIMHBI

4. ®OPMbI KOHTPOJIA OCBOEHUA AVNCHATII/IVHBI

5. YYEBHO-METOIMUYECKOE 1 THO®OPMAIIMOHHOE OBECITEUEHUE JUCIHUIIJIMHBI
6. MATEPMAJIBHO-TEXHWYECKOE OBECITEYEHME JUCLHUIT/INHBI

IIpuokeHus K padoueii nporpaMme JUCLMIUIHHBI
o Ilpunoxenue 1. AHHOTaLMs paboueii IporpaMmbl

o TIpunoxenue 2. TexHomoruu U Gopmbl 00yUeHUs
o IIpunoxenue 3. ®oOH/BI OLIEHOYHBIX CPEJCTB



1. E/IM OCBOEHUSA JNCIHUITIJINHBI

Lenbto 0cBOEHMS AVCHUTIIVHEI SIB/IsIeTCS (YOPMHUPOBaHKE CJie/IyIOLMX KOMITeTeHLWi:

OITK-5 — crocobHOCTh pa3pabarhiBaTh (hH3MUECKUe U MaTeMaTUUeCKHe MOJIEN UCC/IeyeMbIX MPOLeCCOB, IBIEHUN U
006BEKTOB, OTHOCAIIMXCS K TIPOGheCcCHOHATBHOM cepe fesTebHOCTH, /IS pEelleHUs] MH)KeHEPHBIX 33/iau

[ICK-2.2 — Crnioco6HOCTE K pa3paboTKe MeTOAWK MCC/e0BaHUSI Oa/UTMCTHUECKUX W JUHAMUYeCKHUX XapaKTepUCTHK
TIPY MOZIe/IMPOBaHNU TPaeKTOPUH T0/1eTOB

IICK-2.6 — CriocoOHOCTb K pa3paboTKe U WCC/IeIOBAHUIO aJITOPUTMOB (YHKIIMOHMPOBAHUSI CUCTEMbI YTIPaB/IeHUS
BILTA

DOPMHUPOBAHUIO KOMITETEHLUM C/TY)KUT AOCTIKEHHE CIeYIOIUX Pe3y/IbTaTOB 00pa30BaHuUs:
OIIK-5

3HAHUS:

3HaTh METO/jbl MaTeMaTUueCKOr0 MPOrpaMMUPOBAHKS ¥ BAPUALIMOHHOTO MCUUCI/IEHUS;

3HAaTb OCHOBHbIE MIOHATHS TEOPUU ONTUMA/IBHOTO YIIPABJ/IEHUS;

3HaTh METO/bl ONTUMA/BHOIO YIIPaBAeHUS JUHAMUUECKIMH CUCTeMaMuy;

3HaTh Pa3HOBUAHOCTH MMOCTAaHOBKH 3a/lau ONTUMAIbHOTO YIIPaB/ieHUs], KpUTePUH ONTUMAa/IbHOCTH;

YMeHUst:

IPaMOTHO CTaBUTh U pelliaTh 3a/laud ONTHMAa/IbHOTO YIpaB/ieHus C TIOMOLI[bIO Pa3/IMYHbIX METO/IOB;

BBITIOJIHATbL MaTeMaTUueCcKoe MOo/le/TMPOBaHue;

HABbIKU:

COCTaB/IeHUs aITOPUTMOB M MIPOrPaMM [i/Is1 UAC/IEHHOTO pellleHUs 3a/lau ONTUMaJIbHOTO YIIpaB/ieHUs;

WCIIO/Tb30BaHUsI METOZIOB OITHMMAaJ/IbHOTO YIIpaB/IeHUsi, KakK [Jjsi WCCe[0BaHUsl [BWKEHUS] C MCIO/b30BaHUEM
YTPOIIIEHHBIX MOZe/ield, Tak W [Ji WCC/Ie[0BaHUS [BIDKEHUS] C YUeTOM JMHAMHUKU PabOThI 371€MEHTOB CUCTEMbI
yIpaB/ieHus;

TIPAKTUUECKOTO WCTIO/b30BaHUS TIOMYUeHHBIX 3HAHWM TIPW TPOEKTUPOBAHUHM CTPYKTYPhI CHCTEM YIIpaBeHUs
00BEKTOB, OTHOCAIMXCS K MTPOQ)e CCHOHATBLHOU cdepe /esTeTbHOCTH.
IICK-2.2

3HAHUSL:

3HAaTb MeTO/bl MaTeMaTHyeCKOro NporpaMMUpPOBaHKs U BapUaLMOHHOTO UCYUCIIEHNS;

3HaTh OCHOBHbIE TIOHSATHUS TEOPUH ONTMMA/ILHOTO YTIpaB/eHuUs;

3HaTh METO/bl ONITUMALHOTO YIIPaBIeHUs JUHAMUUeCKUMH CUCTeMaMu;

3HaTh Pa3HOBUAHOCTH MOCTAHOBKM 3a/lad ONTUMA/bHOIO YIIPaB/AeHUs], KpUTEPUU ONITUMA/IbHOCTY;

YMEHUSL:

BBITIOJIHATbL MaTeMaTUueCcKoe MO/le/TMPOBaHue;

HABbIKU:

COCTaB/IeHUs aITOPUTMOB M MIPOrPaMM [i/Is1 UAC/IEHHOTO pellleHUs 3a/lau ONTUMaJIbHOTO YIIpaB/ieHUs;

WCIIO/Tb30BaHUsI METOZIOB OITHMMAaJ/IbHOTO YTIpaB/eHUsl, KakK [Jjsi WCCe[0BaHUsl [BWKEHUS] C MCIO/b30BaHUEM
YIPOIIEHHBIX MOZeIel, Tak W [Ji WCCIe[0BAHUS [BIDKEHUS C YYeTOM JMHAMHUKU PabOThI 371€MEHTOB CUCTEMbI
yIpaB/ieHus;

MPaKTUUeCKOTO MCTIO/Ib30BaHUS TOTyYeHHBIX 3HAaHUM TIPY MO/[e/TMPOBAaHNY TpaeKTopui rosieta BITJTA.
IICK-2.6

3HAHUSL:

3HaTh METO/bl MaTeMaTUueCKOr0 MPOrpaMMUPOBAHKS M BAPUALJMOHHOTO MCUMCI/IEHUS;

3HAaTb OCHOBHbIE MOHATHS TEOPUU ONTUMA/IBHOTO YIIPABJ/IEHNS;

3HaTh METO/bl ONTUMA/BHOIO YIIPaBAeHUs JUHAMUUECKIMH CUCTeMaMu;

3HaTh Pa3HOBUAHOCTH IMOCTAHOBKH 3a/lau ONTUMAIbHOTO YIIPaB/eHUs], KpUTePUH ONTUMAabHOCTH;

YMeHUst:

rpaMOTHO CTaBUTb W pelllaTb 3a/laud MaTeMaTUYeCKOro MPOTrpaMMMPOBAHUS M BapUaLIMOHHOTO UCUMC/IEHUS C
TIOMOILLIBbIO Pa3/IMYHBbIX METO/OB;

BBITIO/IHATDL MaTeMaTUueCcKoe MO/le/TMpOBaHue;

HABbIKU:

pellieHHs]  3a/jlau  TOWCKa 0e3yCJIOBHOTO W YCJIOBHOTO — 3KCTPEMyMa METOJaMU  MaTeMaTh4yeCcKOro
MPOrpaMMHPOBaHUS U BAPUALIMOHHOTO UCYMCTIeHUS;

TPAKTUUECKOTO KCIO/Ib30BaHUs MOYYeHHBIX 3HAHUM MPU MPOEKTUPOBAHUM CHUCTEM YTIPAB/IeHUs] OeCIUIOTHBIX
JieTaTe/IbHbIX arapaToB.



2. MECTO JCHUIIVINHBI B CTPYKTYPE OOII BO

Ouctynmuaa METOAbI OIITUMUW3AIINMN sieisieTcs AUCHUTUTMHON 00si3aTe1bHOM yacTH 0/10Ka 1
IpOrpaMMBbI IOATOTOBKU 110 HanpasyieHuto 24.05.06 Cucmembl ynpasneHus 1emamenbHbIMU annapamamul.

CopeprkaHue JUCLUIUIMHEBI SB/SETCS JoruueckuM npogokenueM aucuuruiviH: BBICIHAST MATEMATUKA,
TEOPETUYECKASI MEXAHUKA.

CopepkaHue [UCLMIUVIMHBI ~SIBASETCS OCHOBOM [Jis  ocBoeHus juctuiuinH:  BAJIVIMCTUYECKOE
IMPOEKTUPOBAHUE JIETATE/IBHBIX AIIIIAPATOB, WI'POBBIE METO/bl YIIPAB/IEHUS],
UHTE/UVIEKTYAJIBHBIE CHCTEMBI YIIPABJIEHUS BIUIA, HAYYHO-UCCJ/IEJOBATEJ/IbCKAS
PABOTA.

ITpesBaputeibHbIe KOMIIETEHL[MH, ChOPMHUPOBaHHbIe Y 00yyJarolerocs o Hauasia U3y4yeHust AUCLAIIMHBL
¢ OIIK-1 — Crioco6eH MpUMeHsITb eCTeCTBeHHOHAyuUHbIe U 00IeMH)KeHepHbIe 3HaHWsI, MEeTO/bl MaTeMaTHIe CKOT0O

aHa/M3a ¥ MOJIe/TUPOBAHKS, TEOPETUUECKOTO M SKCIIEPUMEHTA/ILHOTO UCCI/IeIOBAHUS [Ijis PELIeHHUs] MHXKEHePHbIX
3a/1au ipodeCCUOHANMBHOM /1eATeTbHOCTH



3. CTPYKTYPA U COOJEPXAHUE TNCIIAIT/IMHBI

3.1. CopepxaHue (JUJaKTHKA) JUCIUTITUHBI

OO61was TpyZA0EeMKOCTb JUCLIMIUIMHBI COCTaBsieT 8 3.e., 288 u.

KYPC

CEMECTP

HaumeHoBaHMe pa3/jienoB U AUAAKTHYECKHX e[HHHUI]

BCEI'O

AypuTOpHbIE 3aHATHS

B KOHTAKTHOIA (¢

opme

BCEI'o

Jlekuun

IIpakTHUeckue
3aHATHS

CamocTosiTe/IbHasi
pabora cTygeHTOB

Dopmupyemas
KommneTeHIMs, %

OIIK-5

IICK-2.2

IICK-2.6

Paspen 1. MeTojpl MaTeMaTHueCcKoro nporpaMMupoBanus. 1.1 Metozpt
JIMHeHOro MaTeMaTHyecKoro porpaMmMupoBanusi. 1.2 MeTozibl HeJTMHeHHOTro
MareMaTH4ecKoro nporpaMmupoBanust. 1.3 MeToy JHHaMUYHOTO
TIPOrpaMMUPOBAHHSL.

62

15

47

N
=)

Paspen 2. MeTojpl BapHaniMoHHOro ucuMcaenus. 2.1. ITocraHoBka 3ajjauun
ONTUMA/BHOTO yrpaB/eHus. ITocTaHOBKa 3a/la4i ONTUMA/IBHOTO YIIPaB/IeHHUs],
WCTOpHsI Pa3BUTHs1 METOZ|0B ONTHMAJ/ILHOTO yrpaB/ieHust. MeTozsl
BapHALMOHHOIO UCUUC/IEHHS] — OCHOBA COBPEMEHHBIX METOZIOB yIIpaB/ieHusl. 2.2.
OcCHOBHBI€e TOHATHsI PYHKLMOHA/IBHOTO aHaiu3a (4.1) . ®yHKIMoHaL.
DYHKLMOHA/IbHOE IIPOCTPAHCTBO. JIMHeliHOe (yHKLMOHAIBHOE IPOCTPAHCTBO.
Hopwma, paccrosiHue. IIpuMepbl IMHEHBIX HOPMUPOBAHHBIX IPOCTPAHCTB. 2.3.
OcHoBHBIe TIOHATHsI PYHKLIMOHA/IBHOTO aHau3a (4.2) . HenpepbiBHOCTL
¢dyskupoHana. [JuddepeHpoBaHHOCTb GYHKLMOHaA. [1epBasi BapHaLusi
¢dyHKupoHana. 2.4. OCHOBHbIe TOHSATHS PYHKLIMOHAIBHOrO aHau3a (4.3) .
Bropast Bapuatusi GpyHKIMoHasa. [Iprmep BbIYUC/IEHUI IepBOii U BTOPOii
Bapuanui. 2.5. [Tpocreiiiuas 3aiaua BapuaLjiOHHOT0 UcuuciieHust. ITocraHoBKa
3a/la4 K/1aCCHYeCKOro BapHallHOHHOT0 UCYUC/IeHHsL. 2.6. 3a/jaui ¢ NOABIKHBIMU
KOHLIaMH. YCJIOBUsI TPaHCBepCalbHOCTHU. YcsioBus Beliepiirpacca — OpmMaHa.
2.7. 3apaua JlarpaHka Ha yCJIOBHBINM 3KcTpeMyM. 2.8. 3ajaua Maiiepa Ha
YCJIOBHBIH 3KcTpeMyM. 2.9. 3aziaya Bosblia Ha yc/10BHBIN 5KCcTpemMyM. 2.10.
CuHTe3 TMHeHHOM CUCTeMbI C UHTerpasibHbIM KBaJIpaTUUHbIM KpuTepreMm. 2.11.
KaHonuueckas hopma ypaHeHust Oiiniepa. 2.12. Heobxogumeie ycioBus
9KCTpeMyMa B KaHOHHUeckoit popme. 2.13. TIpocTbie MeTobI BapUaLMOHHOTO
ucuncnenusi. Meroy Puria. 2.14. TIpocTtble MeTO/bl BapHaLlMOHHOTO
ucunciaeHusi. Mertog Ditnepa.

82

36

28

46

25

30

30

Bcero 3a 7 cemecTp

144

51

34

17

93

50

50

50

Paspen 3. Ilpunnun makcumyma J1.C. ITontpsiruna. 1.1. Beegenue. Lem u
3a/1a4y Kypca. VIcTopHsi pasBUTHsS METO/IOB ONTHUMAJIbHOTO yTipaB/ieHus.. 1.2.
HeobxozMBble YCI0BUSsI ONITUMAILHOCTH TIPH OTCYTCTBHH OrpaHUUYeHHH Ha
ynpaeienre. 1.3. OcoGeHHOCTH pellleHHst 3a/jaui ONTUMAJILHOTO YTIpaB/IeHust
TIpY Ha/TMYMHU OrpaHUueHHil Ha yrpaByieHre. MrossuaTasi Bapualiyisi ¥ BapHaryst
Tpaekropuu. 1.4.Teopema npHHLIa MakCUMyMa /i7ist 3aJa4d Maiiepa co
CBOGO/HBIM MPaBBIM KOHLIOM TPAaeKTOPHH M (PUKCUPOBAHHBIM BPeMeHeM.
1.5.¥YcnoBust TpaHCBepcanbHOCTH 151 3ajau Jlarparka, Maiiepa, Bosbria. 1.6.
Ocoboe yrpaeneHue. Boiuncienue ocoboro yrpaeneHust. 1.7.Ycnosue
OINTUMA/ILHOCTH 0C060r0 yripaeseHusi. CKo/b3siuii pexxum. 1.8. TIpuHLuI
MaKCHUMyMa /ISl JUCKPETHBIX CUCTeM.

63

28

16

12

35

20

20

20

Paspen 4. Metop, KOro nporp p 3.1 ITpuHumn
onrrumaneHocTy P. Benivana. BeiBog ypaBHeHust besimana Ayist 3ajjauut ©
(UKCHPOBAHHBIM BpeMeHeM M CBOOOHBIM MPaBbIM KOHIIOM TPaeKTOPHH.
3.2.¥YpaBHeHue BesMana 151 3aaun Maiiepa v Bosbiia. 3.3 CuHTe3
ONTHUMA/IBHOTO PETy/sTOpa /IS TMHEeHHOW CUCTeMBI C MHTerpaTbHbIM
KBa/[paTUUHBIM KpHTepreM KauecTBa. 3.4 CHHTe3 ONTHMAa/IbHOTO YTIpaBIeHUst
110 KpUTepHto 06001eHHOoi paboThl. 3.5 [IPUHIUIT MaKCMMyMa U JHHaMUUeCcKoe
TIPOrpaMMUPOBaHHe.

50

15

10

35

20

20

20

Paspen 5. UncneHHble MeTOABI ONTHMAILHOIO yripaB/ieHus. 3.1
T'pazMeHTHBIN MeTOZ, IIepBOro Mopsi/Ka /s 3aja4 6e3 orpaHUueHHi Ha
yripasiieHue. 3.2 MeTog roc/iefioBaTe/IbHbIX MpubmmkeHnid KpeiioBa —
UepHoycbko. 3.3 Metoz HetoToHa. 3.4 MeTog noc/ie/joBaTenbHOi
JIMHeapu3aLiH.

31

23

10

10

Bcero 3a 8 cemecTp

144

51

34

17

93

50

50

50

Bcero no gucnuninHe

288

102

68

34

186

100

100

100

3.2. AyAMTOpPHbBII NPAKTUKYM

Homep n

HauMeHOBaHHe
pa3jena
JUCIUI/IMHbBI

Tema MNPAaKTUYE€CKOro 3aHATHUA

Oo0mnemMm,

aya.
JacoB

Pazgen 1. Metoabl
MareMaThuieCcKoro

[IpOrpaMMHPOBaHUSI.

Brimyksioe nporpamMmmupoBanue. ['paguieHTHbIN MeTos Dppoy — ['ypBuija.

KeazgparnuHoe nporpammupoBaHye. PerieHue 3a7iau KBaJpaTUYHOTO
MpOrpaMMKpPOBaHUs Ha OCHOBE CUMIL/IEKC-MeTo/a.

MeToz AMHaMUUEeCKOTo POrpaMMHUPOBaHUs [J1s PellleHus 3a/a4y
MaTeMaThueCKOro IpOrpaMMHUpOBAaHUS.

LlenouricnenHoe nporpamMMrpoBanue. AnroputM ['omopu. MeTon BeTBeii u
TpaHuL.

MeTopzpb! 1TOKCKa 3KCTpeMyMa (GyHKLIMM OfHOU nepeMeHHOM. MeTop
PaBHOMEPHOTO ToucKa. MeToz 30/10TOro ceueHus. Meto, duboHauuw.

JluHelHOe mporpamMMupoBanue. [ToctaHoBKa 3a/aun. ['eomeTpuueckast
WHTepIIpeTaLys TMHeHHOTo ITporpaMmmMupoBanust. CUMITLIEKC-MEeTO/.

MeTozb! HeNMMHEMHOTO porpaMMUpoBaHust. [locTaHOBKa 3a/jaum.

6

26597




Knaccudukanus. ['pagrieHTHbIe MeToAbl. MeTog, HaucKopeiero crycka.
MeTop, coTIpsKeHHBIX HarpaByieHnA. MeToy HetoToHa.
8 [TpumMep BBIUMC/IEHHMH NIEPBOi ¥ BTOPOM BapHaLy QyHKI[HIOHAa/a 1
9 3amaua JlarpaHka Ha yCJIOBHBIN 3KcTpeMyM. OnTUMarnbHOe yripaBiieHre 1
YIJIOBBIM JJBYDKEHUEM JIeTaTe/IbHOIO anrapara.
3azaua Matiiepa Ha yc/1oBHBIHM 5KcTpeMyM. ONTUMM3aLKsl CKOPOCTH
10 JleTaTe/IbHOTO arnrnapaTa B KOHLle yyacTKa BbIBeJJeHusl Ha NIPSIMOJIMHEIHY0 1
TPaeKTOPHIO.
Paznen 2. Metofib 3agaua bonbia. CuHTe3 TMHEHOW CUCTeMbI C MHTerpaIbHbIM KBaZJpaTHYHBIM
11  |apuarpionHoro KpuTepueM KauecTBa. CHHTE3 CUCTeMbI CTaOM/IM3aL{M YITIOBOTO MTOJIOKEHHUS 1
HCUUC/IeHUS. JleTaTeqIbHOIO arnrapara.
12 Ipocreiiiias 3ajaua BapualjMoOHHOT0 UcurcieHus. 3afada Kennepa-HeroToHa 1
13 3aziaua C MOABWXHBIMM KOHI[aMU. 3a/iaua 0 OpaxuCToXpoHe.
14 HeobxoquMbie yC/IOBUS SKCTPEMyMa [T 3a/iaun Maiiepa B KaHOHHYe CKOH 1
tdopwme. TTpumep.
15 IIpsimbie MeTO/[bI BapUALIMOHHOTO UcuucaeHus. Meroy Putiia, metos Siinepa. 1
[IpumepsL.
Bcero 3a 7 cemecTp 17
16 3aziaua 0 MaKCUMaIbHOM CMell|eHUH JIeTaTe/IbHOTO anrapara B 3aJaHHOM 5
HarpaB/leHUH.
17 MakcrMu3aLys CKOpOCTH JIeTaTe/IbHOTO anriapara Ipy BbIBeZieHUH Ha 2
TPaeKTOPHIO C 3a/JaHHBIM yIVIOM BO3BBILLEHHSI.
Paznen 3. IpuHipn CuUHTe3 ONTUMaJIbHOM 10 OBICTPO/IEHCTBUIO TMHEHHON CUCTeMbI HA OCHOBE
18  |makcumyma JI.C. POA 2
TToHTpsryHa, TIPUHLUIA MaKCUMyMa. §
19 PelieHne 3a1au ONTUMaabHOTO yTpaB/enus 6e3 OTPaHUYeHHH Ha yripap/ieHue 2
C UCIOb30BaHWeM KaHOHWYeCKoW (opMbl ypaBHeHus Diisiepa.
20 OrnpefenieHrie 0co00ro yIipaB/ieHHUs B 3a/lauaX ONTHMANbHOTO YIIpaB/ieHusl. 2
21 3aziaua Ha IPUHLIUIT MaKCUMYyMa B INCKPeTHOM (opme. 2
CuHTe3 crucTeMbl CTabHIM3aIKK yI/Ia KpeHa C FCH0/b30BaHieM
22 |Pazgen 4. Metop, WHTErpajibHOrO KBaZIpaTUUHOIO KPUTEPHSI ONTUMAaIbHOCTU Ha OCHOBE 3
MHAMHYeCKOTro JVHaMH4eCKOro NporpaMMHUpPOBaHUsL.
23 NpOrpaMMHUpPOBaHusA.  |CHHTe3 CUCTeMbl CTadUIM3aLMK YIia KpeHa 1o KpuTepuro 006001eHHOH 2
paboThI.
Bcero 3a 8 cemecTp 17
3.3. CamocTosTesibHas pabora crygenra (CPC)
Homep n
Ne HauMEHOBaHUe Oo0nemMm,
Cojaep)kaHue yue0HOro 3aaHusi
n/n paspesa 4acoB
JUCIUILINHBI
Pasgen 1. Metoapl  |MI3yueHue ripeyCMOTPEHHBIX TIPOTPaMMOM TUAAKTHUeCKHX eIMHHUL] TI0
1 |MaremaTMuUecKoro |KOHCIeKTaM JIeKL[Ui U peKoMeHZAyeMol nurepatype. [ToarotoBka K 47
TIPOTrpaMMHPOBAHHUSL. PAKTHYeCKUM 3aHATHAM. O opMiieHre OTUeTOB T10 MTPAKTHUeCKUM 33/ aHUsIM.
Pasgen 2. Metozp!  |VI3yueHne npe/lyCMOTPeHHBIX IPOrpaMMON JUAaKTUUeCKUX eIMHUL] TI0
2  |BapyUaLMOHHOrO KOHCIIeKTaM JIeKLIU ¥ peKoMeHAyeMoii inteparype. [TogroroBka K 46
HCUUCIIeHUS. MIPaKTUYeCKUM 3aHATHAM. BhIMo/IHeHNe JOMallIHero 3aJaHusl.
Bcero 3a 7 cemecTp 93
Pasen 3. TpuHipm N3zyuenne TIP€/ly CMOTPeHHBIX nporpaleMoﬁ [IUIaKTHUeCKUX eIMHHUL] TI0
3 vakcumyma JI.C. KOHCTIeKTaM JIeKL{i 1 peKoMeH/lyeMoii tuTepartype. IToAroroBka K 35
TToHTpsiTHHa. MIPaKTHUeCKUM 3aHATHSM. BrinonHeHue gomariHero 3aadus. OgopmiieHne
OTYETOB [0 IIPaKTHUeCKUM paboTam.
Pasgen 4. Metog, W3yueHuie npeyCMOTPEHHBIX IPOrpaMMOii TUAaKTHUeCKUX eJUHUL] TI0
4  |AMHaAMHUYeCcKoro KOHCTIeKTaM JIeKLIUHA ¥ peKoMeH/lyeMol uTepartype. IloAroroBka K 35
[POrpaMMHPOBaHMUSI. IIPAKTHUECKUM 3aHATUsIM. OdopmiieHre OTUeTOB IO TPaKTHUeCKUM paboTam.
Pazgen 5. o
W3yuenuie npeyCMOTPeHHBIX IIPOrpaMMOi JUAaKTHUeCKUX eIUHUL] TI0
5 HIMC/IeHHEIE MeTOZI KOHCIIEKTaM JIeKLIMM 1 pekoMeHzyeMott iuteparype. OdopmiieHre 0TYeTOB 110 23
OTITUMAJTbHOTO
MpakTU4YeCcKUM paboTam.
yTpaB/ieHs.
Bcero 3a 8 cemecTp 93
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4. ®OPMBbI KOHTPOJISI OCBOEHUSA JNCIIAITVIMHBI

CEMECTP HEJE/IN CEMECTPA
123 4 5 6 |7 8 9 10 1 1213 14 15(16(17
Otu. o | Ortu. o [3,0tu. o | Ortu. no I13, Otu. no Otu. no
7 I3 I13 AP 113 a3 AP I3 I3 AP
8 ap [P ap

YcioBHBIe 00603HaUEHNST:
o [IP — AiuarHocThYecKas pabora;
¢ Ortu. no I13 — oTueT 1o nNpakTUUeCKOMY 3a/IaHUIO;
e [13 — nomaliHee 3a/iaHue.

TekyIuii KOHTPOJ/Ib YCIIeBAéMOCTH CTY/IeHTOB TIPOBOJUTCS B JUCKPeTHBLIE BpeMeHHbIe NHTePBaJIbl B
C/IeyroIux GopMax:
e JMarHocTuueckasi pabora;
e OTYET 10 MPAKTHYECKOMY 3a/[aHHIO;
e JIOMalllHee 3a/jaHue.

IIpoMerxyTouHasi aTTecTaus [IPOBOAUTCS B (hopMax:
e SK3aMeH.
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5. YYEBHO-METO/JMUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
JACIATLTAHBI

5.1. OcHOBHas nMUTeparypa no AUCLUIVIMHE:

—_

. A. B. Arretkos, B. C. 3apybun, A. H. KanatHukos. . Metogs! ontumMu3zatmu. M.: PUOP, 2012, 13 3k3.

. A. B. IManrenees, T. A. JleroBa. . MeTo/bl ONITUMU3ALIMU B TipuMepax U 3agauax. CII6.: Jlans, 2020, 50 9k3.

. A. C. llansirusy, U. JI. ITetpoBa, B. A. CaHHukoB. . [lapameTpuueckye MeTo/bl ONTUMHU3aLMY B JUHAMUKE T10/16Ta
OeCTMIOTHBIX JieTaTebHBIX armapartoB. CI16.BT'TY "BOEHMEX" um. 1. ®. Ycturosa, 2010, 3m1. pec.

4. B. A. BaHoB, B. C. MesBeeB. . MaremaTnueckrie OCHOBbI TEOPUU OIITUMA/ILHOTO U JIOTUYECKOIO yIIPaBJ/IeHHs.

M.: N3p-Bo MI'TY um. H. 3. Baymana, 2011, s51. pec.

5. O. A. Tonnerus. . Maremarudeckoe nporpaMMyipoBaHue. BapuaijioHHoe ucurcienyde. Mocksa: FOpaiit, 2023, 3.
pec.

. O. A. TonmeruH. . MeTozbl onTUMaabHOro yrpasiaeHus. M.: FOpaiit, 2021, 351. pec.

. O. A. TormeruH. . O65aCTH JOCTHXKUMOCTH JieTatesibHbIX armmaparo. CII6.BI'TY "BOEHMEX" um. 1. .
YctuHoBa, 2013, 551. pec.

8. O. A. TonmneruH. . [IpuknagHeie MeTOABI ONTUMaBHOTO yripaeienus. CI16.5I'TY "BOEHMEX" uwm. 1. ®.

YctuHoBa, 2004, 551. pec.

w N

N

5.2. [lonosiHUTeIbHAS IUTEepaTypa Mo AUCLUIIMHE:
He TpeOyeTcsl.

5.3. Ileproanueckue U3AaAHUS:
He TpeOyIOTCS.

5.4. TlepeueHb pecypcoB HH(OPMAI[OHHO-TeIEKOMMYHHUKAI[UOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /I/isi 0CBOEHHUSI
JVICLITUTAHEL, 37IEKTPOHHBIE OUOIMOTEUHbIe CUCTEMBI:

. https://urait.ru — O6pa3oBaresbHast matgopma «HOpaiiT». [I1s1 By30B U CCy30B.;

. http://e.lanbook.com — 3BC JlaHsp;

. http://www.tnt-ebook.rut/ — TNT-EBOOK - DnekTpoHHO-0MbmoTeuHasi CUCTeMa;

. https://ibooks.ru/ — 3BC A#OyKc.py - 9T0 60/bIIIOH BLIOOP aKTyaIbHOM JIUTEpaTyphl AJIs Balllel OUOIMOTeK: B
3/1eKTPOHHOM BH/IE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — DexTpoHHast

6ubmoreka BI'TY «BOEHMEX» um. [1.®. Ycrunoa — @yHzaameHTtansHas 6ubnuoreka BT TY «BOEHMEX»

M. [1.®. YcTtuHOBa.

A WN R

COBPEMEHHI)IE HpOClJECCI/IOHa]ILHbIe 6a3bI JAaHHBIX!

1. https://rusneb.ru — HarjoHaneHast siekTpoHHasi 6ubiuoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3mekTpoHHas 6ubmoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBas 3eKTpoHHas 6ubmoTeka Poccutickoro onga
(hyHaMeHTa/IbHBIX UCCIel0BaHUH.

WnpopmarioHHble CIIpaBOYHbIe CUCTEMBI:
1. Texakcnept — VIHpopMaliMOHHBI TIOpTa TeXHUUeCKoro peryaupoBanus: Hopmbl, ipaBusia, ctaHjapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl TOCTogr
cobcrBenHoM reHepaty BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTllntoc- nH$opMalMoHHBIH TOpTas MpaBoBoi HH(OpMaLWK.
5.5. ITporpammHoe obecrieueHue:
1. MATLAB R 2015a.

5.6. IndopmaLioHHbIe TeXHOJIOTUH:

B3auMoielicTere ¢ obyyarompmmucs rocpeacteoM SMOC Moodle BT TY «BOEHMEX» um. I.®. YcTuHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUWE JUCIHUII/IMHbI

6.1. JIeKI{HOHHBIE 3aHATHS:

CrieLjani3upoBaHHbIe TPeOOBaHUs M0 000PYLOBaHUIO OTCYTCTBYIOT; ayJUTOPHS C TIOCaZ0YHBIMU MeCTaMHU 110
KOJITUeCTBY CTYZEHTOB; [JO0CKa.

6.2. ITpakTHYeckue 3aHATHUS:
1. MATLAB R 2015a.

6.3. Ilpouee:

1. pabouee MecTo MpernozaBare’isi, OCHallleHHOe KOMITLIOTePOM C AOCTYIIoM B IHTepHeT;
2. pabourie MecTa CTY/IeHTOB, OCHAIl[eHHbIe KOMITLIOTEPAaMH C JIOCTYTOM B VIHTepHeT, Mpe/iHa3HaueHHbIe J7is1 paboThI
B 3/IeKTPOHHOI 06pa3oBate/ibHOM cpefe.
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IIpunoxenue 1
K pafoueii nporpaMme AMCLMIUIHHBI
METO/bI OIITTUMU3ALINA

AHHoOTaLMA padoyeii MPorpaMMbI

Oucipnivia METOABI OINITUMWU3ALIU  sipiisieTcsl  TUCLIMIVIMHON 00si3aTe/IbHOW dYacTH Osioka 1
MporpaMMbl IOATOTOBKM 110 Harnpas/eHuto 24.05.06 Cucmembl ynpasneHusi iemame/ibHbIMU annapamamu. JACLUIIMHA
peanu3yetcs Ha QakyasreTe A PaketHo-kocMuyeckoit Texuuky BI'TY "BOEHMEX" um. [1.®. YcruHoBa Kadenpoit A5
JVHAMUKA U YIIPABJIEHUE TTOJIETOM JIETATEJIBHBIX ATTITAPATOB.

[ucuuruivHa HatlesleHa Ha OPMUPOBaHKE KOMNemeHyuil:
OIIK-5 criocobHOCTh pa3pabaThiBaTh (pu3nueckue W MaTeMaTUYecKHe MOZEIM HCC/IelyeMbIX TMPOLIECCOB, SIBEHUN U
00BEKTOB, OTHOCAIIUXCS K MPOGheCCHOHAIBHOM chepe fesiTebHOCTH, /1S PellleHHsT MHXKEHEPHBIX 3a7iau;
IICK-2.2 CnocobHOCTh K pa3paboTke METOAMK MCC/IeA0BaHUS 0A/UIMCTUYECKUX U JUHAMUYECKUX XapaKTePUCTHK TPy
MO/e/IMPOBaHUM TPAaeKTOPUM T0JIETOB;
[ICK-2.6 CriocoGHOCTE K pa3paboTKe ¥ UCCIe0BaHHIO aJITOPUTMOB (DYHKIIMOHUPOBaHUs CUCTeMbI yripaBieHust BITJTA.

Co,qepmam/le AUCLHUIVIMHBI OXBATbIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C MdATe€MATUY€CKUM dIlllapaTOM TeOpUuHn
OINITUMaJIBHOT'O yIIpaBJ/IeHUH, O6LL[I/IMI/I " CrielfdaJIbHbIMKU METOA4aMK CHHTEe3a OINTUMa/IbHOT'O YIIpAaB/I€eHWsA B TeXHHUEeCKUX
CHUCTeMax: METOAaMU MaTeMdTUUeCKOro IIporpaMMHpOBAHHS, OINTHUMA/IBHOIO YIIpaB/I€HWA Ha OCHOBE METOLOB
BApUaALIMOHHOI'0 MCYUC/IEHWs, METOAO0B OITHMA/IbHOT'O YIIpaB/IeHUA. A Takxke KpPyT' BOIIPOCOB, CBA3daHHBIX C YMEHUEM
T'PAMOTHO CTdBUTb 3ad[d4M OIITUMAJIBHOI'O YIIpAaBJ/IEHUSA, BI)I6I/IpaTI: METO[, pelieHus, COCTaB/JATb a/JIrOPUTMbI U
TIpOTrpaMMBbI /11 UMC/IEHHOI'O pellleHrs 3a4a4 OIITUMA/IbHOT'O YIIpAaB/JI€HUA.

[TporpamMmoii JUCLUITIMHBI [IPelyCMOTPEHBI C/le/iyIoliye BUABI KOHTPOJIA:

Tekymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTY/IeHTOB ITPOBOAUTCS B AVICKPETHBIe BpeMeHHbIe MHTePBaJlbl B
c/leyroImx GpopMax:
e JuUarHocTuueckasi pabora;
e OTYET 10 MPAaKTHYECKOMY 3a/[aHHIO;
e /lOMalliHee 3ajiaHue.

IIpomerxyTouHasi aTTeCcTaus IPOBOAUTCS B (hopMax:
e SK3aMeH.

OO61masi TpPygoeMKOCTb OCBOEHMsI AUCHUIUIMHBI cocTaBnsieT 8 3.e., 288 u. [IporpaMmMoii AUCHUIUIMHBI MPeAYCMOTPEHbI
JIEKLIMOHHBIEe 3aHATHA (68 4.), pakTHuUeckre 3aHATHsA (34 4.), camocTosTeibHas pabora cTyaeHTa (186 u).
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IIpunoxxenue 2

K pafoueii nporpaMme AMCLMIUIHHBI
METO/ibI ONITUMM3ALIIA

TEXHOJIOI'UN 1 ®OPMbI OBYUEHUSA

PeKOMEH]]aHI/lPI 0 0OCBO€HHUI0 JUCLUIIIUHBI /1A CTYJA€HTa

TpymoeMKoCTb OCBOEHHS JUCIMILIMHBI cOcTaBiseT 288 u., u3 Hux 102 4. aymUTOPHBIX 3aHATHH, U 186 u.,

OTBE€JEHHBIX HAa CaMOCTOSATE/IbHYIO pa60Ty CTyA€EHTa.

PekoMeHJaL[ TI0 pacripefie/ieHNI0 yueOHOrO BpeMeHM II0 BHZIaM CaMOCTOSITe/IBHOH paboTel M pasfesiam

UCLUTUIVHBI TIPUBE/IEHBI B Tabu1le.

KoHTpOonb OCBOEHHsS [JUCLWIUIMHBI TPOU3BOAUTCS B COOTBETCTBHM C IIoNOKEHHEM O TeKyIleM, PyOeKHOM
KOHTPOJIE YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTaliii 00yJaromuxcsl.

@opMbI KOHTPOJISL U KPUTEPHU OLIeHUBaHKS [IPYBe/ieHb! B IpusioxkeHnd 3 K Paboueli mporpamme.

HaunmeHoBaHue padoThI

Pexkomenpyemas nureparypa

TpynoeMKoOCTb,
yac.

Pa3pen 1. MeTopbl MaTeMaTHueCKOro IpOrpaMMHpPOBaHusl.

Vi3yueHue npeayCMOTPEHHBIX MTPOrPaMMOi
IUIAKTUUeCKUX eJUHUL] TI0 KOHCIIeKTaM JIeKLUH U
pekoMeHyeMoii nuteparype. [ToaroToBka K
MpaKkTHUeCcKuM 3aHsATusIM. OdopmieHre 0TYETOB TI0
MPAKTUYeCKUM 3a/IaHUSIM.

A. B. Arretkos, B. C. 3apybun, A. H.
Kanarnukos. . Metoas! ontuMu3anyu: M.:
PUOP, 2012 (2-8)

O. A. Tonmerun. . Marematrnueckoe
rporpaMMupoBaHue. BapualirioHHoe
vcumcienre: Mocksa: FOpaiit, 2023 (1)
A. B. Ilanrenees, T. A. JletoBa. . MeTogb!
ONITUMU3aLIUM B MpuMepax U 3agadax: CII6.:
Jlanb, 2020 (1-4)

A. C. llaneirun, U. JI. I[Tetposa, B. A.
CaHHUKOB. . [TapameTpuueckue MeTOZbI
ONTUMM3ALIMU B IMHAMUKe 10/16Ta
0eCTIMTIOTHBIX JIeTaTe/IbHBIX arMaparoB:
CII6.BI'TY "BOEHMEX" um. /1. ®.
YcrunoBa, 2010 (1-4)

47

Wroro no pasgeny 1

47

Paspgen 2. Metobl BapHaljUOHHOI'0 UCYMC/IEHUS.

Vi3yueHue npesyCMOTPEHHBIX IPOrpaMMO
IUJAKTHUECKUX eIMHMUL] [0 KOHCIIeKTaM JIeKIUHA 1
pekoMeHzyeMoii muTeparype. [TogroroBka K
MPaKTUYeCKUM 3aHSTHSIM. BEIMOTHEHNE [JOMAlITHEero
3a/laHuisl.

B. A. VBaHoB, B. C. MeziBegeB. .
MaremMaTuueckre 0CHOBbI TEOPUU
OTITHUMAJIbHOTO Y JIOTUYeCKOTO YITPaBIeHHs:
M.: U3g-Bo MI'TY um. H. D. baymana, 2011
€
A. B. Ilanrenees, T. A. JleToBa. . MeTogb!
ONTHMU3aLIUM B puMepax u 3agadax: CII6.:
Jlanb, 2020 (5)

O. A. Tonmerun. . Marematruueckoe
nporpaMMrpoBaHue. BapualirioHHoe
vcumncienre: Mocksa: FOpaiit, 2023 (2)

46

Wroro o pazgeny 2

46

Paspen 3. Ilpunnun makcumyma JI.C. ITonTpsirnHa.

H3yueHue npesyCMOTPEHHBIX [TPOrPaMMOi
[WIAKTHUYECKUX eJUHHUI] TI0 KOHCTIEKTaM JIeKLIUH 1
peKoMeHyeMoii iuTeparype. [ToAroToBka K
MPAKTHUYUECKUM 3aHATHSIM. BBIMOTHEeHHEe JOMAIIHETO
3aganust. OopMIIeHNEe OTUYETOB TI0 TIPAKTHYE CKUM
paboram.

12

B. A. BaHoB, B. C. MeniBezieB. .
MareMaThueckrie 0CHOBbI TEOPUU
OITUMAa/IbHOTO U JIOTUYeCKOT0 YITpaB/IeHus:
M.: N3p-Bo MI'TY um. H. O. Baymana, 2011
(2
O. A. TonmeruH. . MeTogpl ONTUMaTEHOTO
ynpasneHus: M.: FOpaiit, 2021 (1)

O. A. TonmeruH. . O6/1aCTH [J0CTHYKUMOCTH
JietaresibHbIX anmaparos: CII6.BI'TY
"BOEHMEX" nm. []. ®. YcrunoBa, 2013 (3)
A. B. [Tantenees, T. A. JletoBa. . MeTo/bl
ONTHMU3aLIUM B puMepax u 3agadax: CII6.:
Jlanb, 2020 (2)

O. A. TonneruH. . [IpuknagHbie METOAbI
orTUMasbHOTO yripaeienusi: CI16.BI'TY

35
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"BOEHMEX" um. []. ®. YcruHoBa, 2004 (1)
A. B. Atretkos, B. C. 3apy0us, A. H.
KanatHukoB. . MeTogbl onTuMuy3anuu: M.:
PUOP, 2012 (5,8)

Wroro no pasgeny 3 35
Pa3pen 4. MeTop, ATHAaMHYeCKOro NporpaMMHpOBaHMS.
B. A. UBaHoB, B. C. MezBeeB. .
Maremaruueckue 0CHOBbI TEOPHUH
T y——— ONTHMAa/BHOIO U JIOTUUECKOTO YIIpaB/IeHUS:
o M.: N3g-8o MI'TY um. H. O. baymana, 2011
/MAAKTHUECKHX e/HHUL 110 KOHCTIeKTaM JIeKLMH 1 3)
peKomeri/lyemold iteparype. Tloaroroska O. A. TonmeruH. . MeTogpl ONITUMaTLHOTO 35
NpaKTHyecKuM 3aHATHsIM. OdopmiieHre 0TYeTOB 110 R o
IpaKTHYECKIM PaBoTaM. ynpasnedust: M.: FOpaiit, 2021 (2)
O. A. TonneruH. . IlpuknajgHble MeTOAbI
onTUMasbHOTO yrpaenenus: CI16. BT TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2004 (2)
Wroro no paspeny 4 35
Paspen 5. Unc/ieHHbIe MeTOABI ONITUMA/ILHOIO YIIPaBJ/IeHHUA.
O. A. TonmeruH. . MeTogpl ONTUMaTLHOTO
ynpasnenvst: M.: FOpaiit, 2021 (1,2)
W3yueHue npeaycMOTPeHHBIX IPOrpaMMOoit A. B. ITanrenees, T. A. JleroBa. . MeTozpl
JU/IaKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM JIeKLUH U ONTUMU3aLIUM B puMepax U 3afadax: CII6.: 23
pekoMeHryeMoi iuTeparype. OgopmiieHre 0T4eTOB Jlanb, 2020 (2)
T0 TIPaKTUUeCKUM paboTam. A. B. Arretkog, B. C. 3apybun, A. H.
KanartHukoB. . MeTonbl onTuMA3aguu: M.:
PUOP, 2012 (5,8)
Wroro no pasgeny 5 23
13 26597




IIpunoxxenue 3
K pafoueii nporpaMme AMCLMIUIHHBI
METO/bI OIITTUMU3ALINA

®OH/] OHEHOYHBIX CPEACTB

CDOH,ZL OLIeHOUHBIX CpeACTB, ITO3BOJIAIOIINE OLIEHUTL Pe3y/IbTaThbl 06y‘{€HI/I${ 1o ,E[aHHOfI AWUCHUITTIMHE, BK/IFOUAlOT B cebst:

e JUarHocTuueckast pabora

e OTYET 10 MPAKTHYECKOMY 3a/[aHHIO;
e /lOMalliHee 3a/laHue;

e 3K3aMeH;

e 3K3aMeH.

Kputepun onjeHuBaHusA

JuarHocTuueckasi padora
[uarHocruueckasi pabota poBoguTcs B popme Tecta B SM1OC Moodle:

¢ IIpY NIPaBWIBHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTeCcTallys;
¢ TIpH MpaBUJILHOM OTBeTe Ha 60% BOMPOCOB U Gosiee - aTTecTalysl.

OTuer Mo NPAaKTHUECKOMY 3aJaHHI0

IpakTuueckoe 3ajanue (I13) cunTaeTcst BBHITIOTHEHHBIM, €C/TU CTY/I€HT ITOJIHOCThIO BBITIOTHUII BCe MyHKTHI [13.
OTueT 1o NMpakTUUeCKOMY 3a/IaHHIO TIPeZICTaBIISeTCS B TIeYaTHOM Bu/ie B hopMare, pelyCMOTPEHHOM 11a0/I0HOM OTYeTa
TI0 MIPAaKTHUUeCKol pabore. 3alura oTueTa MpoxXoAuT B (hopMe /I0K/IaZia CTYZEeHTa 10 BhIMOJHEHHOMY 3a/[aHHI0 U OTBETOB
Ha BOIMPOCHI MpernojaBaress.
[Tpu odhopmieHUY MPaKTUYEeCKUX 3a/laHKi TPeOyeTcsl pyKOBOZACTBOBAThCA CJIIyHOIUMU PEKOMEH/AIUAMU:
-B Hayasie OMycaTebHOM YaCcTH OTYeTa M3/araeTcs Cofiep;kaHue, IPUBOAATCS CXeMa, MaTeMaThueCcKast MOZeb,
WCXOJHbIe JaHHbIe [Jis PACYEeTHOTO BapUaHTa, METO/| PelleHuUs;
-BCe BBIYMCJIEHHs TIPOBOJSATCSI TIOA[POOHO, COTTPOBOXK/[AsiCh HEOOXOMMBIMH MOSICHEHHUSIMU. Bce BbIUMC/IEHUS 3aHOCATCS B
TaO/THLIBL;
-Tab/IMUHbIe JaHHbIE TIPe/ICTAB/ISIOTCS TaKXKe B BU/ie rpaMKOB, yCJIOBHbIe 0003HAUEHHsT M Pa3MEePHOCTH
OTKJIa/IbIBa€MBIX 110 OCSIM Be/IMUWH YKa3bIBatoTCsi B MPUHATHIX 110 ['OCT cokpailjeHusIX;
-TIpY BBITMOJIHEHHWH PacyeToB C MCIo/b30BaHreM DBM HYy)XHO 00s13aTe/IbHO NPUBOJUTH PACeyaTKy (JTMCTHHT)
Tporpamum;
-0 Kaxxgomy 13 CTyzeHT JOo/DKeH Npe/iCTaBUTh BbIBOAbI HA OCHOBAaHUM BBIITOJIHEHHBIX PacyeToB.
CryzeHT 00s13aH BBITOMHATE BCe [13 B CPOK U CllaBaTh UX MPEIoZaBaTe0 COTVIaCHO rpayKy MepPOTNPUSTUNA
MeXKCeCCUOHHOIO KOHTPOJIS.
Ortuer o 13 cunTaeTcst PUHATHIM B CJTydae, ec/id 0(popM/IeHHEe OTUETa COOTBETCTBYET YKa3aHHBIM TPeOOBaHUAM, U
CTYZeHT OTBeTH/ He MeHee yeM Ha 60% BOMpocCoB rpenogasartesis 1o Teme [13.
OTueT He MOXKET ObITb TIPUHSAT U MOAJIEXKHT OPAOOTKE B C/IyUae:
- OTCYTCTBUSI HEOOXOJUMBIX Pa3fie/ioB,
- OTCYTCTBUSI HeOOXOJUMOT0 rpauueCcKoro MaTepuania.
KomMrinekT rpakTruecKyx 3alaHuii BXoAUT B coctaB Y MK AMCLIMTIIHEIL.

JloMaliHee 3aiaHue

[HomarHee 3aganve ([3) BkitouaeT B cebsi ZiHY WM HECKO/BKO 3a7iau. 3aiaudl BXOAAT B coctaB YMK
JOVCLIATUIVHBL.
[JomaiiiHee 3a/iaHie CUMTAETCs! IPUHSATBIM, €C/IU CTYAEHT BITIOJIHW/I IoMalllHee 3a/jaHiie T0JTHOCThIO, NTPeZloCTaBUI
OTYeT M0 BBINIOJIHEHHOMY 3a/JaHHI0, ¥ OTBETU/I He MeHee yeM Ha 60% BOIPOCOB Mpernozasaresisi 10 X0y BBIITOJTHEeHUs
3a/jlaHus U 10 TeOpeTUUeCKOMY MaTepuaily TOro pasfiesia K KOTopomy otHocutcs [13.

JK3aMeH
TTpoMeXXyTOUHBIM KOHTPOJIB TI0 AUCLIUTUIMHE TIPOXOUT B (JOpMe SK3aMeHa.
OK3aMeHal[HOHHBIN OU/IeT BKIIOUAeT B Ce0s TEOPETUUECKHI BOTIPOC U 3a/iauy.
OK3aMeHaLMOHHbIe BOIMPOCHI Y 33/jaud BXOAAT B coctaB Y MK AuCLUIUIMHBL
Kpurepuu oLieHku:
- OIIEHKa «OTJIMYHO» BBICTAB/ISIETCS] 00YUaKOIeMYCsl, eC/IM OH MPABUIBHO PELIu 3a/1auy, MOJIHOCTBI0 OTBETHIT Ha BOTIPOC
9K3aMeHAL[IOHHOTO OWjieTa 1 MPaBUILHO OTBETUT Ha 3 BOTPOCA MO COZIEPIKAaHHMIO Kypca.
- OIIEHKa «XOPOIII0» BBICTAB/SIETCS 00yUaloIIeMycsi, eC/IM OH TIPaBUJILHO PEIW/T 3a/lady, HO He TIOJTHOCTBI0 OTBETU/I Ha
BOIPOC 9K3aMeHALMOHHOTr0 OusieTa U MPaBUIbHO OTBETH/I Ha XOTsI ObI Ha 1 BOTMPOC 1O COZiep>KaHHUIo0 Kypca .
- OLIEHKA «HEey/IOB/IETBOPUTEIbHO» BLICTAB/ISAETCS 00YUAIOIIEMYCs], eC/IM OH HETPABU/ILHO PEIHJI 3a7iauy, JTM60 pera
3a7lauy, HO He OTBETHJI HU Ha OJWH BOTIPOC 9K3aMeHalMOHHOTO OusieTa.
- BO BCeX APYTHX CIyYasx 00ydaroleMycst BEICTABIISIETCS OLIEHKA «Y/[OBJIETBOPUTETHHOY.

JK3aMeH
ITpoMesKyTOUHbIM KOHTPOJIb 0 JUCLIMIIMHE MTPOXOAUT B hOopMe 3K3aMeHa.
OK3aMeHaLMOHHBIN Ou/eT BK/IIOUaeT B cebsi TeopeTHUeCKHid BOTIPOC U 3ajiauy.
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JK3aMeHaL[MOHHbIe BOIIPOCHI U 33/la4¥ BXOJAT B cocTaB Y MK AUCLUTUIMHEL

Kpurepumu oLieHku:

- OLIEHKA «OTJIMYHO» BHICTaB/IsIeTCs1 00yyaroleMycsi, eC/Id OH NPaBU/IbHO PeILuI 3a/jauy, TIOTHOCTBIO0 OTBETHU/I Ha BOIIPOC
3K3aMeHaL[FIOHHOT0 OHyIeTa ¥ IPaBHU/IBHO OTBETHJI Ha 3 BOMPOCA TI0 COZlep’KaHHI0 Kypca.

- OLIEHKA «XOPOLLO» BLICTAB/ISAETCs 00yYaroIleMycsi, eC/Ii OH [TPaBU/IbHO PeLliI 3a/ja4yy, HO He MOJTHOCThHI0 OTBETHIT Ha
BOIIPOC K3aMeHAIMOHHOTO OMsieTa 1 ITpaBW/ILHO OTBETHJI Ha XOTsI ObI Ha 1 BOIIPOC 10 COZlepsKaHMIo Kypca .

- OL|EHKA «HEeY/J0B/IETBOPUTE/IHLHO» BBICTAB/ISETCST 00yUaloIeMycsi, eC/IM OH HETIPaBUJIBHO DLW 3aJauy, 100 perm
3a/iavy, HO He OTBETW/I HU Ha OJJFH BOIIPOC 9K3aMeHaI[MOHHOro burera.

- BO BCeX JPYrux clydasix 00yuaroleMycs BEICTAB/ISETCS OLEHKA «Y/,0BI1€TBOPUTEIBEHON.
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IMacmopt (hoHza OLIeHOUHBIX CPE/ICTB

AypuTopHBIe <
3aHATHA B z °\°“ ﬁ
KOHTaKTHOM % m zE E <
" dopve | £ & B =5
o | E o 5 g s £ = O
& 8 HaumMeHoBaHue pa3je/ioB U E £ g S e0o
> = AUaKTHYEeCKHX eUHHILY o = | S5=|83 & 3 o B
- 2|9 E|gE|¢g¢ 2 Z
e = =] e e 2 s
®)] = < =ER| ES =)
(@] ] HEIL | & ® A N < EO
R R8O~ 4 | a | o T T
é" =) X x 25
) ®) Q =
= = o
Pa3pen 1. MeTtojbl Ortuert 1o
4 7 |mMareMaTHuecKoro 62 15 6 9 47 25 20 20 |mpakTu4ecKkoMy
NpOrpaMMHUpOBaHHA. 3a/laHuUI0
4 7 Pa3pen 2. MeTtojbl 82 36 28 8 46 25 30 30 JomailHee
BapMalMOHHOT0 UCYHC/IEHHUS. 3aZjaHue
Bcero 3a 7 cemecTp 144 | 51 34 17 93 50 50 50
JomaruHee
Paspen 3. IIpunnun 3a/laHue,
4 8 |makcumyma JI.C. 63 28 16 12 35 20 20 20 Otyert 1o
IlonTpsaruna. TpaKTHUYe CKOMY
3a[JaHHI0
Pa3pen 4. Metop, Ortuer 1o
4 8 |pmHamMmyeckoro 50 15 10 5 35 20 20 20 |mpakTHuYeCcKOMy
NporpaMMHUpOBaHMA. 3aJlaHHI0
Paspen 5. UncieHHbIe MeTOABI Oruer no
4 | 8 AT 2. ALl 31 | 8 | 8 | 0 | 23 | 10 | 10 | 10 |mpakruueckomy
ONTUMA/IBLHOIO YIIpaB/IeHUA.
3a/laHUI0
Bcero 3a 8 cemecTp 144 | 51 34 17 93 50 50 50
Bcero o guciun/MHe 288 | 102 68 34 186 | 100 | 100 | 100
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Kputepun oneHnBanus

OIIK-5
Bonpocbl omKpblimoz2o muna:
Ne 1 — (byHK1M, B KOTOPOH poJib HE3aBUCHMMOM IlepeMeHHO UrpaeT (QyHKLUS, 3a/laHHasi Ha HEKOTOPOM
MHOKeCTBe (pyHKLMH
Ne 2 Hanuume cucTeMbl HepaBeHCTB SIB/ISIeTCS1 0COO@HHOCTRIO 3a/iau Ha KCTPEMYM
Ne 3 Metozs! He TpeOyrolIye pelieHust KpaeBo# 3a/1auu — MeTO/bl BApUALJIOHHOT'O MCUUCTIEHUS

Ne 4 OcoGeHHOCTB MpOCTeHIel 3a/jauy BAPUALIMOHHOTO UCUMC/IEHHST — HaJTHUHe TPAaHUYHBIX YCJIOBUIA Ha

TPaeKTOpUn

KOHIIe

Ne 5 OcobeHHOCTH 3aiaurt JIMHEHHOTO TPOrpaMMUPOBAHUS — IiesieBast (QYHKLIUS ¥ OTPaHUIeHUS SIBIISTFOTCS

dbyHKIMSIMU
Ne 6 B uem 0Cc0OEHHOCTH 3a/lauM MaTeEMaTHUeCKOTO NMPOrPaMMHUPOBAHUS?

Ne 7 KakuM rpaHMYHBIM yCJIOBUSIM VIOBIETBOPSIET YpaBHeHHe Jiisiepa /sl TPOCTeIel 3ajaui BapUAL[IOHHOTO

UCUUCIeHus?

Ne 8 B uem 0c0beHHOCTE rpagveHTHBIX METOJOB IepBOro rnopsaakKa A pelleHns 3a4a4 OIITUMa/JIbHOTO yl'IpaBI[eHI/IH?

Ne 9 Korza Bo3HUKaeT HeOOXOUMOCTh PEIIeHUsT YpaBHeHUsI PUKKaTH?

Ne 10 [y1s yero mcronb3yeTcs BTopasi Bapyalus QyHKI[MOHAa?
Bonpochb! 3akpblmo2o muna:

Ne 1 Kakumu cBolicTBaMM 00/1a/jaeT HOpMa (QYHKIUHU?

) x|l = Al - [l
|| x|l <oO.
) 1) ||.Y‘P0,HpIHEh1 H.‘c”:D B TOM H TOJIBKO B TOM ciIy4ae, korga x = 0

i D =
L

2) H?n.‘f”z(?n.M‘c" ( A - DOCTOAHHOE YIICTIO);

el

4) 1) ”'C‘PO , IpHgeM H‘c” =0 B TOM I TOIBKO B TOM cay4ae, Korga x =0

3) ||'c +y

2) H?a.r”:(?l.Mr" ( A - MOCTOAHHOE YIICITIO);
3 x+yll =1 xll + Iyl

Ne 2 Kakumu cBolicTBamMu 00/1aJjaeT MOHITHE PACCTOSHUS MeX/Y 371eMeHTaMH TMHEHHOT0 HOPMUPOBAHHOTO
MpoCTpaHCTBa?

1) px,y) < 0.
2) p(x,y) = p(y,x).

3)1) p(x,y) = 0, mpirgem p(x, y) = 0 B TOM I TOIBEKO B TOM CIIy4ae, KOTa

X=V;
2) plx,y) = p(y, x);
3)plx,y) = p(x,2) + p(z,¥):
4) p(x,y) = p(x,z) + p(z,¥) .

Ne 3 Kaxkoii Buj uMeeT ypaBHeHUe Diiiepa /ijist IpocTeliieil 3a7iaui BapuaLMOHHOI0 UCUUCIEHUS?
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Dot a(E) =0
D 5t wG) =0
D 5 wls) = o
D o u() = o

Ne 4 Kaxkoii By uMeeT (opmysia fi/st IIepBoil BapuaLjii UHTerpajbHOro hyHKLHMOHaa

Je) = LG x, de?

D & = [ [56x]de
2) § = [, |58 +5-6%] .
3 8 =, :—ﬁx]dt
4) 8 = [, |3 6x —2-6%] .

Ne 5 Kakoii (hyHKI[MOHaJ SIB/ISI€TCS IMHENHbIM?

1) Ecan on HempepEIBeH 1 BEIMOIHAIOTCA cooTHomeHns: [(x + y) =

J(x) +J(y) u J(ux) = pj(x), rae p nrodoe yico.
2) Ecmil oH TOIBKO HEMPEPEIBEH.

3) EcmmJ(x +y) =]() +] ().

4) Ecan oH HempepEIBeH 11 BEIMOIHAETCA cBolicTBo [ (ux) = uf(x), roe u
nroboe 491cTo.

Ne 6 Kakoit Buj uMeroT ycyioBus Beltepiurpacca-OpaMaHa /s GyHKI[MOHAIa

J) = [D L, x, 1)dt?

1) L |r—F 0 |r =E+0)"
2) (L - iLi‘)lth—ﬂ = (L - iLi’)ltZ{i'ﬂ; -L\ rzi_D:-L\ =240
3) L, |r_; 0= | o Teonst.

4) (L — XL:éﬂr:f—o: (L — J'C-'Lp'c}|t=ff+un-

Ne 7 Kakoii BUZi IMEIOT YCIOBHSI TPAHCBEPCATbHOCTH [/ MHTeTpayIbHOTO (PyHKLIMOHAA, eCJTH JIeBbIi KOHeI] TPaeKTOPUH
3aKper/ieH B 3a/IaHHbIN Haya/lbHBI MOMEHT BPEMEHH, a MPaBbIi KOHel] CBOOO/IeH 1 BpeMsi OKOHUYAHUS IBIDKEHUsT He
3a7]aHO?
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1) [L—.i‘r L; ]

o3=0; r i
=3 t

Ox:a=0 (i=1.....0).
_5 id ( )
3) LT,;.Jt:ﬁﬁxiﬂ = 0(i=1,...,n).

-T . _
4) (L — % L:E')lt:tnﬁtﬂ = 0; La‘:il _ 6x;p = 0.
Ne 8 Kakue rnepeMeHHbIe Ha3bIBalOTCA BapUAlJUAMMU IpeAeIbHBIX 3HAUeHUI B 3aJa4ye C I10ABU>XHBIMU KOHL[aMI/I?

1) U+460.

2) 69 ubxy.

3) x(9) + dxp.

4) (94 60,x(9) + 6xp).

Ne 9 Kakoii BUJ] UMEIOT yC/IOBUS TPaHCBePCabHOCTH /1S 3ailaur Maiiepa Ha yC/IOBHBIH 3KCTPEMYM, eCJTH BpeMsi
OKOHUAHMSI MPOIiecca 3a/laHo, a MPaBblii KOHEI] TPaeKTOPUH CBOOO/IeH?

) (@ — 2T®y)]—969 = 0.

a -
2) (4T 6xs = 0 =1,..,m) = 0.
3 (@ — £T0)]_s89 = 0,

‘DT:&Jt S = 0(i=1,..,n)

4) DTy b = 0(i=1...n)

Ne 10 Kakoii BUJ KIMEIOT YCI0BHSI TPaHCBEPCATBLHOCTH /151 3a[auu JlarpaHyka Ha YC/IOBHBIM SKCTPEMYM, eC/IU BpPeMs
OKOHYaHMS MPoIiecca He 3aflaHo, a MPaBbIi KOHEL] TPaeKTOPUU CBOOOjeH?

) (@ — iT®;)|;—960 = 0; ‘DTfilt:ﬁﬁxw = 0i=1,...,n)
2) (xTD,)|;egb9 =0, d:Tth_ﬂaxw = 0(i=1,...,n)= 0.

3) (&TD;)|i—gb0 = 0.
4) (@ — xTD)|,=g69 = 0.

IICK-2.2
Bonpocbl 0mKkpbimo20 muna:
Ne 1 3apmaueti Maifepa Ha3bIBaeTCs 3a/iaua C
Ne 2 3apaueti JIarpaH>ka Ha3bIBaeTCs 3ajjaua C KpUTepreM ONTUMa/IbHOCTH
Ne 3 B 3azaue Bosblja KpUTepuii OITUMaIbHOCTH Tpe/iCTaBlIeH
Ne 4 3apaua JlarpaHka Ha yC/IOBHBIM SKCTPEMYM OT/IMUaeTCs OT NPOCTelIllell BEKTOPHOU 3a/jaull BapUaljiOHHOTO
WCYUC/IeHUs] HalTUuneM
Ne 5 Korza nckomasi GyHKIMs IIpeTeprieBaeT U3/10M HUCIIO/b3YIOTCS YCAI0BUS
Ne 6 B yeM 0cO6eHHOCTH 3a/jaui KBa/[paTHUHOTO IIPOrPaMMHPOBAHMS?
Ne 7 B uem 0C0OEHHOCTh METO/Ia TIPOTOHKHU [Ij1s1 PeIlIeHUs KpaeBou 3ajaun’?
Ne 8 B uem ocobeHHOCTE MeToga Ditnepa?
Ne 9 B uem ocobeHHOCTb MeToza Putiia?
Ne 10 Korzia Bo3HHKaeT HeOOXOAUMOCTD PeIlleH!sT ypaBHeHUsT PUKKaTh?
Bonpocb! 3akpbimo2o muna:
Ne 1 B uem ocobeHHOCTh NOCTAaHOBKHM 3a/iaul Maiiepa Ha yC/IOBHEBIN 3KCTPeMyM?

KpuTeprueM ONTUMa/IbBHOCTH
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1) BpomITcs HOBBI (PYHKINIOHAT ¢ IOIITHTEr PATBHOI QyHKIIE

@ =L+ AT(¢) g(t, x(t), x(1)).
2) BeoanTcs HOBBIN (PYHKIIIIOHAT ¢ IOIIHTEr PATEHOI QyHKINIE

@ = A7(¢) g(t, x(0), x(1)).
3) BsoanTcs HOBHII (PYHKITIIOHAT ¢ IOANHTET PATEHOI (DYHKIIET

g(t, x(t), x(t)).

4) BsomnTcs HOBEII (PYHKITIIOHAT BHIA

J=R(x(t)) + AT(2) g(t, x(), x (D).

Ne 2 B ueM 0cO6EHHOCTh MOCTAaHOBKHM 3a/jauM JIarpam»ka Ha yC/IOBHbINM 3KCTpeMyM?

1) BgoxmTcs HOBBII (QYHKINOHAI ¢ MOITHTETPATIBHOI (PyHKIITeT
O =L+ A7) g(t, x(t), x(1)).

2) BBoanTcsA HOBEII (DYHKIINOHAT C MOAIHTETPaTbHOI QyHKITHET

@ = g(t, x(0), £(1)).
3) BeoanTca HOBEII DYHKINNOHAT ¢ TIOITHTETPATLHOI (hyHKITHET

d = AT(t) g(t, x(2),%(e)) .

4) BsoxmTcsa HOBEII QYHKIINOHAI

R(t,x(t)) = g(t,x(t), x(t)).

Ne 3 B ueM 0coOGeHHOCTh MTOCTAHOBKHM 3a/1auvl Bosiblja Ha yC/IOBHBIN 3KCTPEMYM?

1) Brommrcs HOBBII ()YHKIIIOHAT C IIOQIHTET PaIbHOI (PYHKIHE
O =L+ AT(¢) g(t, x(1), x(1)).
2) Bromircs HOBBII (DYHKIIIOHAT C IOOIHTETI PaIbHOI (PYHKIHEH
@= 27 (1) g(t, x(t), x(t)).
3) Beoantcs HOBBII QYHKITHOHAT
R(t,x(1)) = g(t, x(0), x(2)).

4) Bpoanrcs HOBBII (YHKITIIOHAT BIIA

J =R(x(®)) + AT(¢) g(t, x(), x ().

Ne 4 Kakoii BUJ| UMEIOT yCJIOBUS TPaHCBepCaIbHOCTH [/ 3aiaur Maiiepa Ha yC/IOBHBIM 3KCTPEMYM, eCJTH BpeMsi
OKOHUaHWsI ITpoliecca 3a/laHo, a TIPaBblii KOHeI| TpaeKTOpUH cBobozieH?

1) (@ — xTd)|,_960 = 0.

2) (j—fﬁ+cb?"ji)|t=ﬂ5xw = 0(i=1,..,n)= 0.

3) (@ — 3TD)|,960 = 0; @TA-,!_L ,8xe = 0(i=1,..,n)
4) ':11~?':,‘-:1.|t S0 = 0(i=1,...,n).

Ne 5 Kakoii BUJ] UMEIOT yC/IOBUS TPAaHCBepPCabHOCTH /171 3a/lau Bosiblja Ha yC/IOBHBIN 3KCTPEMYM, eCJTH BpeMst
OKOHYAHMSI MPOIiecca He 3a/laHo, a MPaBbli KOHEL] TPaeKTOPUH CBODO/eH?
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6 = 0;

1) (%+ID _ a‘rij) »

dR '

dR .
2) G O] 6xe = 0(i=1,..,n)=

3] (‘I’ - iTq)i-}ltzggﬁ = 0.
4) ﬂ:Tj_.I.|t Sxe = 0(i=1,..,n).

Ne 6 Kakoit Buzi MeeT KaHOHWYecKast (hopMa ypaBHeHUs Diinepa?

dw 8y

1) —=——.
dt ax

2) d¥  8H dx dH
dt aax' dt v’
dx H

3) —=——.
dt aw

4) d¥ 9H dx _ dH
dt  ax' dt = 8w’

Ne 7 Kakoit Bug umeet ¢yHKOMs ['aMUIbTOHA [i1st 3aauu Jlarpamka?

1) H=%T%— L(t,x,x).
2) H=¥Tx.

3) H=L(tx,x).

4) H=PTx+L(txx) .

Ne 8 Kakoii By umeet ¢yHkiust ['amMunbToHa A1t 3afaun Maiiepa?

1) H=%Tx—L(t,x,x) .
2) H=¥Tx .

3) H=L(txx).

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

Ne 9 Kakoit Bug umeet GyHkmst ['amMunbsToHa Jist 3a1auu bonbra?

) H=%T%—L(tx%).
) H=%Ty,

) H=L(tx%).

) H=%Tx+L(tx, %) .

Ne 10 Ot uero 3aBUCHUT pa3MepHOCTb BeKTOpa Heollpe/ieJieHHbIX MHOKUTesIel JlarpaHka B 3a/jaue Ha YC/IOBHBIN
KCTPEMyM?

1) OT pasmeprOCTH BekTOpa X(t).

2) Ot 4ncia ypapHEeHIIII.

3) Ot =ncna rpaHIYHBIX YCIOBIHIIL

4) Ot =Zmcia yCIIOBHII Ha IEBOM II IPAaBOM KOHITaX TPAeKTOPHIL

IICK-2.6
Bonpocbl omkpbimo20 muna:
Ne 1 PasMepHOCTb BeKTOpa Heonpe/ielleHHbIX MHOXKUTe el JlarpaHska B 3ajiaue Ha yC/IOBHBIN SKCTPEMYM 3aBUCHUT OT

Ne 2 HernpepbiBHasi QyHKLMsI, KMelOI1asi HeTIpepPbIBHYIO MEPBYI0 U BTOPYIO TIPOM3BOZHYIO IPUHA/JIEKUT KJjlaccam
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Ne 3 ®yHKUMY, IpUHAaAIeXalye Kinaccy C1 HenmpephIBHBIE U IMEIOT HETIPEPLIBHYIO TIPOU3BOJHYIO
Ne 4 Oco6eHHOCTh ONTUMABHOTO YIpaB/ieHus! IIPY UCTI0/Ib30BaHKH /151 TMHEHHOH cucTeMbl AnddepeHIanbHbIX

ypaBHeHHI UHTerpaabHOro KBaIpaTUUHOTO KPUTEepUs — yIipaB/ieHHe sIB/ISieTCs OTHOCHTEJIEHO ()a30BbIX
KOOp/IMHAT YIIpaB/sieMON CHCTeMBI.

Ne 5 — yHKIWSI, KOTOpasi IPUHAJIEKUT TOMY JKe Kiaccy (pyHKUWH, 9TO ¥ UCXoAHast GyHKLVSL, HO HOpMa KOTOPO
Masna

Ne 6 Kakag 3asjaua Ha3biBaeTcs 3aziaueid Maitepa?

Ne 7 Kak mepeiitu ot 3aziaunt Matiepa K 3agaue Jlarpanska?

Ne 8 Kak nepeiiTu 0T 3aiauu JIarpaHxa K 3aziaue Matiepa?

Ne 9 Kak nepeiitu ot 3agauu bosblia K 3ajaue Maiiepa?

Ne 10 B uem otimuvie 3agauu Matiepa ot 3aziauu Jlarpanska?
Bonpocb! 3akpbimo2o muna:

Ne 1 Kakum rpaHAUHbBIM YCIOBUSIM YZIOB/IETBOPSIET YpaBHeHUe Jiijiepa [/1s MpocTeiiieil 3a/jaui BapHaljMOHHOTO
UCUUCTIeHUsT?

1. JoymkHBI OBITH 3a/laHbI HayasbHbIe M TPaHUYHBIE YCJIOBUS A1 (t), HauabHOE M KOHEYHOe BpeMsl ABVDKEHUSI.
2. loypKHBI OBITH 33/jaHB! HAYaIbHbIe YCIOBHUSI.

3. JomkHbI ObITH 3aJjaHbl TPAHUYHBIE YC/IOBUSL.

4. To/mKHO OBITH 33laHO HaualbHOE BPeMsi IBIDKEHHS.

Ne 2 lnst yero ucrosnb3yeTcst Bropasi Bapuarusi QyHKI[MOHaa?

1. Ins omipeiesieHnst MakcuMyMa (QyHKITMOHAJIa.

2. [Inst omipesiesieHst MUHMMYMa (DyHKIIMOHAa.

3. 5151 oripesiesieHYst: MaKCUMYM WIM MUHUMYM [JOCTUTaeTcs Ha (GYHKLIUM, TIOTYUeHHOU 13 pellieHus
ypaBHeHUs Jiinepa.

4. [7151 IpOBEPKU BBITIOJTHEHUS TPAHUYHBIX yC/IOBUM.

Ne 3 Korpa ucnonb3ytoTesi ycinoBus Beliepiirpacca - DpamaHa?

1. Korza nckomasi yHKIMS IpeTeprieBaeT pasphbiB.

2. Korza uckomasi (pyHKLMS TpeTeprieBaeT U3/I0M.

3. Korza Hy>KHO 3anvcaTh rpaHUYHbIe yC/I0BUS Ha TIPaBOM KOHLE TPAaeKTOPHH.
4. Korza Hy>kKHO 3amucarh I'paHUUHbIe YCJIOBUS Ha JIeBOM KOHLIe TPaeKTOPHUU.

Ne 4 B uem 0CcOOEHHOCTh 3a/laua Ha YCJIOBHBIM 9KCTPEMyM?

1. Hamuue cucteMbl ypaBHeHHUH.

2. Hanmmuue ycyioBUii TpaHCBEPCaIbHOCTH.

3. Hasmmuue fomo/THATENTBHBIX YCIOBUE Ha JIEBOM WJIA TIPABOM KOHLIE TPAaeKTOPHH.
4. OTCyTCTBYe YC/IOBUM TPaHCBEPCAIbHOCTH.

Ne 5 B uem 0Cc00eHHOCTh MPOCTEHIIIEN 3alauy BAPUALIMOHHOTO UCUHC/IEHUS?

1. 3azaHbl rpaHUYHbBIE YC/IOBUS HA JIEBOM KOHL|e TPaeKTOPHHU.

2. 3afiaHbl FpaHUYHBIe YC/IOBMS Ha IIPABOM KOHLIe TPaeKTOPUU.

3. 3afiaHbl FpaHUYHBIE YC/IOBUS Ha JIEBOM U NTPABOM KOHILIe TPaeKTOPHH.
4. HeT rpaHUUHBIX YCIOBUH.

Ne 6 Korza Bo3HHKaeT HeOOXOAUMOCTD pellieHus ypaBHeHus1 PUkkatu?

1. Korza gBrKeHue onpesiesisieTcsi IMHEMHOMN cucteMoi arddepeHIManbHbIX ypaBHEHUH.

2. Korza cucrema avddepeH1vanbHbIX ypaBHeHN HelMHeHas1, @ KpUTepyii ONTHMa/IbHOCTH SIB/ISIeTCS
VHTerpajbHbIM KBa/IPaTHUHBIM.

3. Ilpu cuHTe3e NMUHEIHOMN crcTeMbl U depeHLaTbHBIX yPaBHEHHH ¢ UHTerpaibHbIM KBaJpaTHUHbIM
KpHUTepHeM.

4. Korpia cucreMa ypaBHeHUH [JBIKeHUs SIB/ISIETCS] HEIMHEHHOM, HO yIipaB/ieHre BXOAUT JIMHEHHO.

Ne 7 B uem 0cobeHHOCTb Ipa/jieHTHBIX METOZI0B MepBOTo TOPsiKa 15l pellieHus! 3a/iau ONTUMasIbHOTO yIIpaB/ieHus?
1. Wicrionb3oBaHWe ypaBHeHuUs Diniepa.
2. 3ajjaHre HeKOTOPOM HaualibHOH (YHKLWU yTIpaBIeHuUsl.
3. HenocpeicTBEHHOE UCITOB30BaHKE MEPBOY Bapyarvu QyHKIMOHAA [Ijisl CKOpeHIero crycka (mogpema) K
MHUHHMa/bHOMY (MakCHMMalbHOMY) 3HaUeHHIO (yHKL{MOHA/Ia Ha KayK/IOM LlIare UTepaliOHHOTo IpoLiecca.

4. BBOAUTCS HECKOJTBKO JOTIOTHUTETHHBIX (PYHKI[MOHATIOB.

Ne 8 B uem 0C0OEHHOCTL METO/Ia TIPOTOHKHU [IjIs PeIIeHUs] KpaeBOU 3ajaun’?
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1. 3azatoT rpaHUYHbIe YCIOBUS Ha TIPaBOM KOHLIe TPAeKTOPUU U B pe3yJibTaTe pelleHus] CUCTeMbl ypaBHEHUH B
06paTHOM HarpaB/ieHUW BPEMEeHH HaXO[sT IPAHUUHbIE YCIIOBHS Ha JIEBOM KOHLIE TPAEKTOPHH.

2. U3 ycioBUii TpaHCBepCaabHOCTH HAaXOASAT FPaHUUHbIe YC/IOBUSI Ha ITPaBOM KOHLle TPaeKTOpUH U B
pe3y/bTaTe pellieHHs] MaTPUYHOTO ypaBHEHUs] PUKKaTH B 00paTHOM HarpaB/ieHUW BPEMEHH OTMPEeAesioT
rpaHUYHbIe yC/IOBUS Ha JIeBOM KOHLle TPaeKTOpHH.

3. 3afar0T rpaHUYHbIe YC/I0BHS Ha PaBOM KOHL|e TPaeKTOPHH, a 3aTeM OIpefie/IsitOT TPaHUYHbIe YCI0BUS Ha
JIEBOM KOHL|e TPaeKTOPHH.

4. BMecTo 3a/1aHMsI Haya/IbHBIX YC/IOBUH 3a[jaf0T TPAHMYHBIE YCIOBHS Ha JPYTOM KOHLIE TPAaeKTOPHH.

Ne 9 B uem 0cobeHHOCTD 3aauu Bosbiia?

1. dyHKI[MOHA UMeeT TEPMUHAIbHYIO U UHTErPaJIbHYI0 YacThb.
2. OYHKLMOHA SIB/SeTCS TePMUHAIbHBIM.

3. @YHKILMOHA SIB/SIeTCS UHTErPa/IbHbIM.

4. OTCYTCTBYIOT FPaHUYHBIe YC/IOBUS Ha KOHLIAX TPAeKTOPUH.

Ne 10 CooTHecuTe 3a/iauy Ha yCJIOBHBIN 3KCTPEMYM U COOTBETCTBYIOIIei ee BU/ (DyHKIMOHAA
1. 3agmaun Maiiepa

2. 3ajjauu Jlarpanxa
3. 3agaum bonblja

A, @ =2AT(t) g(t,x(1), ()
B. @=L+ 2A7(t) g(t, x(t), x(1))
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