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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
XopgocoB Biagumvup BUKTOpOBHUY, K.T.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITAKETBI ITPUKJ/TIAJHBIX ITPOI'PAMM HA IIPEAITPUATHAAX PKT

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TICK-1/23.1 — criocobHOCTh IPOEKTUPOBaTh, KOHCTPYHUPOBATh U COTIPOBOXKIATE Ha BCEX ITarax KM3HEHHOTO
LIMKJIa KOCMWUeCKHe arrmaparbl, KOCMUYeCKUe CUCTeMbI U UX COCTaBHbIe YacTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1/23.1

3HAHUA:

Ha ypOBHe TIpe/ICTaB/IeHuii: IPHOOpeTeHHe CTyleHTaM1 OCHOB TeOPeTUYeCKUX 3HaHWK M MPaKTHUeCKUX
HaBBIKOB B 00/1aCTU MOZIeNTMPOBAHUST Pa3/IMUHBIX TeXHU4YeckKux yctpoict (OITK-5)

Ha YpOBHe BOCTIpOM3BeJeHMs: aHaau3 (u3nyecKux sIBeHWM C ucronb3oBaHueM DBM, npoBezeHuve
OINTUMU3ALMOHHBIX PaCYeTOB;;

YMEHUA:

TeopeTHUeCKHe — COCTaB/ISATh MaTeMaTHUeCcKyI0 MoZie/ib QyHKLIMOHUPOBAaHHS TEXHUYECKOr0 YCTPOHCTBa
Wy GU3NYEeCcKOro siB/IeHus],

[paKTU4eCKrUe —COCTaB/IATh pacuyéTHyr IporpamMmy Jias OBM, BeimosnHATe nporpamMmy Ha OBM,
oToOpakaTb pe3y/bTaThl PaCUéTOB;;;

HABbIKU:

HaBbIKM TIOCTAHOBKM W UMWC/IEHHOTO pelleHds MaTreMaTH4yecKMX 3a/ad C  MCI0/Ib30BaHUeM

BBIUMC/IUTETEHOM TeXHUKU;,;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna ITAKETBI ITIPUKJTA/THBIX ITPOT'PAMM HA ITPEATIPUATUAX PKT sensiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HanpaeiaeHuto 24.05.01 IlpoekmupoeaHue, npouzgo0cmeo u 3Kkcnayamayusi pakem u pakemHo-
KOCMUYECKUX KOMIN/1eKCOo8.

CogepxaHue [UCLUIUIMHBL SIBAS€TCA JIOTMYeCKUM Tipogo/pkenueM gucuuiviviH: BBEJEHUE B
NMH®OPMAIIMOHHBIE TEXHOJIOI'N.

Cojep)kaHue AUCLMIUIUHBI sIB/IsseTCsl OCHOBOU /i ocBoeHus auciuiiviH: KOHCTPYUPOBAHUE
KOCMMYECKUX AIITTAPATOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-2 — CriocobeH TOHUMaTh TIPUHITUILI pab0Thl COBPEMEHHBIX MH(HOPMAIIMOHHBIX TEXHOIOTHUH U
WCTIO/Ib30BaTh UX JJIs PELeHus 3aziau MpodeCCUOHATBHOM JesTe/TbHOCTH

¢ [TK-91 — criocobeH K KOMMYHUKAlMY ¥ KOOTIepalyiu B U(POBOH cpefie, UCIOb30BaHMIO Pa3TMYHbIX
1M POBBIX CPE/ICTB, MO3BOJISIOIINX BO B3aUMOAENCTBUM C APYTUMU JTHOABMU JOCTUTaTh MOCTaB/IEHHbBIX
1iesieit

¢ [TK-94 — criocobeH K yTipaBieH|I0 HHPOpMaLyel U JaHHBIMH, TOUCKY UCTOUHHUKOB MHGOPMAIVU U
JIAaHHBIX, BOCTIPUSITUIO, aHAJTM3Y, 3alIOMUHAHUIO U Tiepeiaue WHPOPMAI[UHU C UCTIONb30BaHUEM I[U(PPOBBIX
CPEZICTB, a TAKXKe C TIOMOII[bI0 a/ITOPUTMOB TIpU PabOTe C TTOTYUEHHBIMU U3 Pa3/TMUHBIX HCTOUHUKOB
JIAaHHBIMU C 1]e/1b10 3P GeKTUBHOTO HCIT0/Tb30BaHUS TIOyUeHHOU HHGOPMALIUK AJIs PellleHus 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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TICK-1/23.1

Paszpen 1. O6ume c 0 MOJie/ I Oc 1e moHATHA. 1.1. [luakTuueckas
eHMLA 1 TTakeTbl MPUK/Ia/HBIX IPOrpamMM Ha npeAnpusaTusx PKT B MHKeHepHOH
JesTenbHOCTU. 1.2, [lufakTuueckast ejuHuLa 2. MaTemarrnueckoe MozienrpoBaHye. dopma
MareMaTHuecKoro ONMCaHusl Pa3/INYHbIX GU3nUecKnX siBneHnid. ITogo6ue Mogeneii MHOTUX

4 7 nipoieccoB. 1.3. lujiakTuueckas elMHULA 3. YPOBHU MoZleTMpoBaHUsi. OCHOBHbIE 3Taribl 25 2 2 0 23 25
Mo/le/IpoBaHus. TTocTaHOBKa M aHa/IM3 3a/la4i MCC/Ie/J0BaHMs, MaTeMaTHYeCcKoe On1caHue
obbekTa. 1.4. lugakruueckas eqununa 4. Beibop tuna Mogeu. Onpeyie/ieHue cofepyKaHust
Mozeny, eé apaMeTpoB U XapakTepucTuk. 1.5. [Jugakrtiudeckas egunuia 5. Ilnanvposanye u
OpraHM3aLMsl MOZIe/IbHOTO SKCTiepuMeHTa. MIHTepripeTarys pe3y/ibTaToB UCC/Ie/[OBaHMSL.
OljeHKa /J0CTOBePHOCTH MOZie/.

Pazpen 2. Mojie/ln MMKPO M MakpoypoBHeH. 2.1. /lujaktiueckas efjiHuLIa 6.
TIpezicTaB/ieHre MaTeMaTHUeCKHX MO/le/iel B BUjle anrebpanyecknx ypaBHeHHiA. UnC/IeHHble
4 7 MEeTO/bI pellieH!s] TMHEeHHbIX U HeTMHEeHHBIX ypaBHEHUH 1 CUCTeM YpaBHeHHH. 2.2. . 32 12 4 8 20 25
Jlnpakrtrdeckast efMHULA 7. [JuHaMu4ecKre Mogesd. YKcieHHble MeTO/bI peLleHHs
0GBIKHOBEHHBIX /iuepeHIMaNbHbIX ypaBHeHuH. Kpaesbie 3aaum.

Pazpen 3. IIpepcraB/ieHne MaTeMaTHYeCKHX Mojesiei B Buje quddepeHnuanbHbIX
4 7 yPaBHeHHMH B YaCTHBIX MPOU3BOJHBIX U METO/BI UX PelleHHs.. 3.1. lupakruyeckas 43 21 7 14 2 25
efiuHuUIIa 8. ANMpOKCHMMAaLUsi TPaHUYHBIX ycaoBuil. 3.2. [luaktuyeckas egunHuna 9. Metog,
KOHeuHbIX pasHocTell. MeTog MoHnTe-Kapsio. MeTos KOHEeUHBIX 371eMeHTOB.

Paspen 4. OnTuMuU3aLus, KaK Coco6 cpaBHeHUs MOJe/Ieil M 3aK/TIOUUTe/IbHAs CTa/ust
MopenupoBanus. 4.1. lunakruueckas egunuia 10. IToHaTre 0 BappUpyeMbIX MapaMeTpax,
1je/1eBoi (DyHKLIMM NPSIMBIX M QyHKLMOHA/IbHBIX OrPaHYeHHsIX. BbIGOp 1ie/1eBoil (yHKLMH.
4.2. lupakTrdeckas efunuiia 11. OfHoMepHasi onTUMM3aliysi. MeTo/bl TOMCKa SKCTpeMyMa
yHKIMM OfHOI TepeMeHHOM 6e3 orpaHnueHuit. [Ipumep MprMeHeHust JAHHBIX METOZOB /s
MO/le/TMPOBaHUs SHepreTHUeCKON yCTaHOBKM KOCMUYeCKHX armnaparos. 4.3. [lnjakTnueckas
4 7 eunuLa 12. TIpsiMble MeTOZbI MHOTOMEPHO# onTHMHU3aLu 6e3 orpaHnueHuid. IIpumepsl 44 16 4 12 28 25
MEeTOZI0B U HX peanu3saiusi Ha OBM. Pellenue apyrux 3aziay (armnpoKCUMaLys, perieHue
CHUCTeM He/TMHeHHBbIX anrebpanuecKux ypaBHeHHH). I'pajiiieHTHbIe MeTO/bl MHOTOMEPHOH
onrtuMu3aLun 6e3 orpaHnueHuid. [IperMyliiecTBa 1 He[OCTaTKU. [lepexof OT rpaJiueHTOB K
KOHeUHbIM pa3HocTsiM. TIpuMep npUMeHeHHs! JaHHbIX MeToZ0B. 4.4. [TulakTuyecKas eJlMHULIa
13. OnTuMuM3aLMst NPY HaJIMUMKU OrpaHr4eHnid. Metoa MHOXuTese# Jlarpatxka. [ItpadHsie
(yHKIMM. MeToz cKomb3siliiero gormycka. IIpuMeps! HCro/Ib30BaHUst JAHHBIX METO/IOB.

Bcero 3a 7 cemecTp 144 51 17 34 93 100

Bcero no gucuuniMHe 144 51 17 34 93 100

3.2. AyATOPHBII NPaKTUKYM

Oo0nemMm,
Ne Homep 1 HauMeHOBaHUe pa3jiesa
TeMa NpaKTHYeCKOro 3aHATHSA ayps.
n/n JUCLIUIIAHBI ACOR

HaxoxzeHue kopHell TpaHCLieH/|eHTHOTO
1 |Pasgen 2. Mogeny MUKPO ¥ MaKpOypOBHEM. ypaBHeHUs. PerieHne cucteM TUHEWHBIX U 8
HeJIMHeHHBIX anrebpanuecKuxX ypaBHeHHH.

Paspen 3. IlpefcraBiieHre MaTeMaTHyeCKUX
Mo/esnelt B Buje quddepeHambHbIX
YpaBHEHUM B YaCTHBIX IMPOU3BOHBIX U METO/IBI
WX pelleHwus.

YucieHHbIE METO/[bI PElIeHUsT
0OBIKHOBEHHBIX AU(depeHIraaTbHbIX 14
ypaBHeHUit. KpaeBble 3a1auu.

Paszzen 4. OntuMu3zariys, Kak crocob cpaBHeHUs | ATIMPOKCUMATIHS SKCIIEPUMEHTaTbHBIX

3 |Mopenel U 3aK/IIOUMTeNbHAs CTafus JIaHHBIX C OrpaHUYEHUSAMU METOZlaMH1 12
MO/e/IUPOBaHMUs. ONTUMU3ALIUU
Bcero 3a 7 cemectp 34

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Copepxanue |O0beM,
Homep u HauMeHOBaHUe pa3fiesia AUCHUILINHbI
n/n yueOHOro 3a/jaHHs| YacoB
ITpopaboTka
1 |Pa3gen 1. O61iue cBeieHUs 0 MOoeIMpoBaHUU. OCHOBHBIE TTOHATHS. JIEKLIUIOHHOT'O 23
MaTepuasna
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2 |Pa3pmen 2. Mogenu MUKPO U MakpOYPOBHEI. ITpopaboTka 20
JIEKLIMOHHOTO
MaTepuasna
Pazpen 3. IlpeacraBneHre MmareMaTUueCKUX MoJiesiel B BUie ITpopaboTka
3  |muddepeHnManbHBIX ypaBHEHUM B UaCTHBIX TPOU3BOAHBIX M METOJbI MX |JIEKLIMOHHOTO 22
peleHus. MaTepuasna
Pazpen 4. OntuMu3arysi, Kak criocob cpaBHeHUs] Mofiesield 1 Mpopatorka
4 JIEKIIUOHHOTO 28
3aK/II0uMTesIbHask CTaJusi MOZle/IMPOBaHKsI.
MaTepuasna
Bcero 3a 7 cemectp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA TNCIIAII/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2|3|4| 5 6 9 |10 (11| 12 |13 |14 | 15 | 16 17
7 ocC | Ap a3 | 4p oC a3 | ap aud. 3au.
YcnoBHble 0003HAUEHUS:
¢ TP — nuiarHoCcTHYecKas pabora;
e OC — yCTHBII ONPOC CTY/I€HTOB;
e 13 — njomMalliHee 3a/aHUE;
o nud. 3au. — guddepeHIIUPOBAHHBIN 3aUeT.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYEHTOB MTPOBOJUTCS B [ICKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[IMarHoCTUYecKasi pabora;
YCTHBIH OTIPOC CTYAEHTOB,;
JOMalllHee 3a/jaHue.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOJUTCA B q)opmax:

mrddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Xofo0coB. . MaremaThueckoe MO/Ie/IMPOBAHUE C KCTO/b3oBaHueM Matlab. CT16.BTTY
"BOEHMEX" um. II. ®. YctuHoBa, 2018, 41 3ks.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1s1
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yunamenTansHas 6udmoreka BI'TY «BOEHMEX» um. [].D.
YcTuHOBa.

CoBpeMeHHbIe TPoQeCcCHOHaNbHbIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaturionasibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonmHOoTeKcTOBast 3mekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHzaMeHTalbHBIX UCC/IeJ0BaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PerynupoBaHus: HopMbl, mpaBuia, CTaHZApThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHol renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe 0becrieueHHe:
1. Matlab 2015a SP1.
5.6. Ml opmarioHHbIe TEXHOJIOTHH:

B3auMoyielicTBre ¢ obyuaronumucs nocpencteoM SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. KoMnibIoTepHbI KOMILIEKT;
3. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
ITAKETBI ITIPUK/TIAJHBIX ITPOT'PAMM HA IPEAITPUATUAX PKT

AnHoTanusa paboueii nporpaMMsl

Jucturuinaa ITAKETBI ITPUKJTAJHBIX ITIPOI'PAMM HA TIPEAIIPUATHUAX PKT sasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIO/ITOTOBKY T10 HaripaBieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u paxkemHo-
KOoCMUUecKux komnaekcos. [lucuurivHa peanusyercs: Ha akynbrete A PakeTHo-KocMuueckoit TexHuku BI'TY
"BOEHMEX" um. [].®. YcruroBa kadeapoit A3 KOCMUWUYECKUE ATITTIAPATHI U IBUTATEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23.1 criocobHOCTh MPOEKTHPOBaTh, KOHCTPYMPOBAaTh M COMPOBOXK/ATh Ha BCEX 3Tarax >KU3HEHHOTO
LIMKJ/Ia KOCMUUeCKUe arraparbl, KOCMUYeCKre CUCTeMBI M UX COCTaBHbIE YaCTHU.

CojeprkaHue AWUCLMILIMHBI OXBaTblBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C IIOyuyeHHeM TeOpeTHYeCKUX 3HaHWUK U
MPaKTUYeCKNX HaBLIKOB B 00/aCTW MOZENMPOBaHMS PA3/IMYHBIX TEeXHHMUYECKWX YCTPOMCTB, aHa/IM3a
¢usnuecKux sBJEHWH C HcHonb3oBaHMeM OBM, mpoBeieHUst ONTHMH3AlMOHHBIX pacueToB. Dopmupyer
YMeHHe COCTaB/IATbh MareMaTH4yecKyl MoZe/lb TEXHUUeCKOro YCTPOMCTBa, pacuéTHyro nmporpamMmy fias OBM,
TIPOBOZIUTH KOMITbIOTEPHOE MOJIe/TUPOBaHue, 0TOOpaXKaThk pe3ysIbTaThl.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB,;
e /lOMalllHee 3a/laHue.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPY/I0EMKOCTb OCBOEHHUSI AUCLUIUVIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCLUITHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (17 4.), mpakTtuueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
ctyzeHrta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
ITAKETBI ITIPUK/TAJHBIX ITPOT'PAMM HA IPEAITPUATUAX PKT

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

pPYOE>KHOM KOHTpOJIe

yCIIeBaeMOCTH 1 ITPOMEKYTOUHOM aTTeCTaly 00yYaroIrXCs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PeKoMeHAVeMas IHTepaTyDa TpyRoeMKOCTB,
paboThI Ay patyp yac.
Pazgen 1. O0miue cBegeHns o MojeTMpoBaHnu. OCHOBHbIE IOHATHSA.
Jl;[ei()p;ggggio B. B. Xozmocos. . MaTemaTrueckoe MOZeIMPOBaHKe C UCII0/Ib30BaHUEM 23
! Matlab: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2018 (1)
Marepuasa
Wroro o pasgeny 1 23
Pazgen 2. Mopein MEUKPO M MaKpOypOBHEH.
JI;E:(OPI;?}?;E?O B. B. Xopocos. . MaTemaTnueckoe MOZeIUPOBaHKE C UCII0Ib30BaHHUEM 20
! Matlab: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2018 (2)
Marepuasa
Wtoro mno paszeny 2 20

Pa3pen 3. IlpeacraBiieHre MaTeMaTHuecKHX Mojeseii B Bu/e fuddepeHiiuanbHbIX ypaBHeHUH B

YdCTHBIX TIPOU3BOJAHBIX U METO/AbI UX pellleHUus.

ITpopaboTka
HEKLMOHHOIO B. B. Xopmocos. . MaTemMarriueckoe MOZEIMPOBaHKE C UCTIO/Ib30BaHUEM 29
! Matlab: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2018 (3)
Marepuasa
Wroro no pa3geny 3 22

Pa3pen 4. OnTumus

alKA, KaK Criocod cpaBHeHHs: Moje/iel U 3aK/TI0UNTe/TbHAsA CTa/{usl MOJe/TUPOBaHMA.

ITpopaboTka
HEKLMOHHOLO B. B. Xopocos. . MaTemaTnueckoe MOZEeIUPOBaHKE C UCII0Ib30BaHUEM 28
! Matlab: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (3)
Marepuasna
Wroro mo pazgeny 4 28
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TIAKETBI IIPUKJIAJJHBIX ITPOT'PAMM HA IPEJIIPUATUSAX PKT

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  YCTHBIH OMPOC CTYAEHTOB;

e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

YCTHBII 0IPOC CTY/IEHTOB
[Tepeuens BoripocoB npenctasieH B YMK aucuuniniel. KOHTpo/IbHOE MEpOTIpUATUE CUUTAeTCS
BBITIOJIHEHHBIM [IPU BEPHOM OTBETE Ha BOMPOC IpeIo/iaBaTesis.

JomalHee 3ajaHue
IomariiHee 3a/jaHye CYATAETCS PUHSATHIM TTPY BBITIOIHEHWH BCEX CJIEIYIOIINX KPUTEPUEB:
- IPaBU/ILHOCTh PEe3y/IbTaTOB pacyeTa;
- IPaBU/ILHOCTh BBITIO/THEHHS rpadhUueCKoi YacTH 3a/jaHus;
- IPaBUJIbHOCTE 0OpMIIeHHS 0TYeTa (CTPYKTYPHas YIOPsA0UeHHOCTb, HaJTuuKe BCeX HeOOXOAMMBIX
pasfiesioB);
- JOTTYCKalOTCsl He3HauMTe IbHbIe VCTIPaB/IeHNs B OTUeTe.
IomartiiHee 3ajjaHre He MOXKeT OBbITh MPUHSTO U TIOZJIEXKUT 10paboTKe B CiTyyae:
- o1M0OO0K B pacueTax U rpu oopmIeHHH rpadrueckoro Marepuasa;
- HeOpeKHOTO 1 6e3rpaMoTHOTr0 0hOPMIIEHHS OTUeTa.

I[pu cpade momaliHero 3aflaHus IpelycMaTprBaeTCsl OTBeThI CTyZleHTa Ha BOIIpOC mpenogaBatesisi. Kpurepuu
OLIeHUBaHUS:

- «OT/IMYHO»: CTYZIeHT OTBETW/I Ha BOIIPOC IperojaBaTe/is.

- «XODOLLO»: CTYZ,eHT He OTBeTH/I Ha I1epBblil BOIIPOC MperiojaBaTe/is, HO Ha BTOPOIi BOIIPOC OTBETHUJ BEPHO.
- «Y[,OBIETBOPUTE/ILHO»: CTY€HT He OTBETU/I Ha [1ePBbIi M BTOPOM BOIIPOC IperofiaBareris, HO Ha
MOC/IeIyIOIIIYEe BOIIPOCHI OTBETHU BEPHO.

- «HEeY/|OB/IeTBOPUTENILHO»: CTYZEHT He OTBETH/I Ha TPH BOTIpOca npernofasaressi. Pabora noayiexxur
TIOBTOPHOM cJiaue.

Tembl 3aaHUT.

1.Pemrenue 3agaun Komm.

2. Pemienne KpaeBoy 3a/lauyl.

3.MogenvpoBaHue TeueHUs! BA3KOM KUAKOCTH.

4.0nTuMM3aLys pYU HaIMYMK OTpaHuYeHu .

5. HaxoxieHre KOpHeli TpaHCLIeHZ|leHTHOTO YpaBHeHHsl.

JuddepennmpoBaHHbIii 3aueT

Heo0xoauMBIM yCIOBHUEM TIO/TyYeHHs 3a4eTa SIB/ISIeTCS BBITIOTHEHHE BCEX KOHTPOJIBHBIX MePOTIPHUSTHH,
MpeAyCMOTPeHHBIX pabouei mporpaMmoi JUCHUIUTHHBL. OLieHKa Orpe/esisieTcsl 110 pe3ysibraTaM Coauu
JIOMaIlIHero 3aflaHusl U OTBETOB CTYZeHTa Ha KOHTPOJIbHbIE BOIIPOCHI.
- OLleHKa «3auTeHO-OT/IMYHO»: floMalllHee 3a/laHue CAaHO C OLIeHKOM «OT/IMYHO» U CTYJEeHT OTBEeTU/I Ha
KOHTPOJIbHBIE BOTIPOCHI;
- OLIeHKa «3ayTeHO-XOPOILO»: JOMALIHee 33/jJaHre COAHO C OL|eHKOW «XOPOIIO» U CTYAEeHT OTBETU/ Ha
KOHTPOJIbHBIE BOTIPOCHI;
- OL|eHKa «3auTeHO-Y/|0B/IeTBOPUTE/IbHO»: JOMallIHee 3a/jaHue C/IaHo C OLIeHKOH «Y/|0B/IeTBOPUTE/IBHO» U
CTYAEHT OTBETU/ Ha KOHTPOJIbHbLIE BOTIPOCH;
- oLjeHKa «He 3auTeHO» BBICTABISIETCS B C/Iy4ae, eC/IM He CZJaHo JloMalliHee 3a/laHue WM CTYZIeHT HeBePHO
OTBETH/I Ha KOHTPOJIbHBIE BOTIPOCHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe w X é
3aHATHS B g & =
KOHTAKTHOM v E = O
S8 RE | =X
o ¢opme EE| 5O T
= o £ 22 | £8
o O o o = & =)
& | 3 HaumeHoBaHHe pa3/e/oB H E & EB| &3 0
Q s MMAAKTHUYECKHUX eUHHI] g o = § 5 g : e E B
S =~ | 2 |ZE| 28| = S T
S| 2 EE|2g & | B2
A |5 80O~ = E o
=% 4 [25]
= O =
= o
Pasgen 1. O0miue ceejeHIs 0 YCTHBIA
4 | 7 Aest =, LI0I A 50 2| 2] 0 | 23 25 onpoc
Mo e/ TMpoBaHui. OCHOBHBIE MIOHATHSI.
CTYZIEHTOB
HomarHee
3a/1aHue,
4 | 7 |Pasmen 2. Mopemn muxpo u 3212 4 8 | 20 25 | Ycrmwii
MaKpOypOBHeIii.
oripoc
CTY[IEHTOB
Paspgen 3. IlpeacraBienue
MaTreMaTHYecKHMX Mojie/ieii B BU/e YcTHBIN
4 7 |puddepeHmanbHBIX ypaBHeHUI B 43 | 21 7 14 22 25 onpoc
YaCTHBIX MPOU3BOJHBIX U METOJbI UX CTYJIEHTOB
peLIeHust.
Pasgen 4. OnTuMu3anus, Kak crocoo o
CpaBHEeHMSA Moje/IeH U YCTHbII
4 | 7 |P 44 | 16 | 4 | 12 | 28 25 ompoc
3aK/IIOUHMTe/bHAsI CTaJusA
CTY[IEHTOB
MO/Ie/TUPOBaHHUS.
Bcero 3a 7 cemectp 144 | 51 17 34 93 100
Bcero no guciurinae 144 | 51 | 17 34 93 100
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Kputepuu oneHuBaHus

IICK-1/23.1

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 3

Ne 4

Ne 5

Bonpocbl omKkpbimoz2o muna:
HenunetiHoe anrebpanueckoe ypaBHeHHe Brja f(x)=0 MoXeT ObITh pellieHo:

Yenousi cxoguMocTi MeTozia HeroToHa /7151 HaXoxK/|eHHs1 KOPHS HeJTMHEHHOTo
ypaBHeHwus f(x)=0:

TOUHOCTb HAXOXKJEHUST KOPHSI HeTMHeHHOro airedpanyeckoro ypaeHenus f(x)=0
OTIpe/ieNsSIeTCs:

B kaxkoM ciiyuae npuBe/ieHO [IpaBU/IbHOE OIpefiesieHre HeBsI3KU: (, I7ie Xt - 3HaueHue
KOpHS1 ypaBHeHus; f(xt) - 3HaueHue QyHKIMM B KOPHE; XN - 3HaueHHe X Ha N-it
ureparuy; f(xn) - 3HaueHue GyHkIMK Ha N-i1 UTeparuu )

Kakoii MeToyi, oripe/iesieHrst KOpHS HeTMHEeHHOTo anrebpanueckoro ypaBHenus f(x)=0 He
TpebyeT 3azjaHus MHTepBasa [a,b], conepkariiero KopeHs:

Ecnu B ectb pe3ynsrar TpaHcrioHupoBanus Matpulisl A(M,N), To matpuna B cogepxut:

YKakuTe yC/10BUsl IIpeKpallieHust uTepaLjuil B Metofie I'aycca pelieHus: CUCTeMbl
JIMHENHBIX anrebpanyecKyx ypaBHeHUM Buia Ax=b:

Kakoit MeTo/ peltieHHsI KpaeBOM 3a/jaur TOUHee?

Kakasi cucrtema ypaBHeHWMI I0/DKHA OBITh pellleHa [yl KpaeBou 3a/jauH,
TIpe/iCTaB/IeHHOM HelMHeHbIM IrddepeHI[HalbHBIM YpaBHEHUeM?

B KakoMm cs1yuae rprBeieHO yC/IOBHe KPaeBoit 3afiaum’?
Bonpocb! 3akpbimoz2o muna:
HenuneiiHoe anrebpanueckoe ypaBHeHre Buga f(x)=0 MoxeT OBITE pelieHO

1 MeTopA MpOCTOI UTepaLuu
2 MEeTOZ,OM pYHIe-KyTTa
3 MeToJ0M 3iinepa

4 MeTO[0M 30710TOTO CeueHUst
Mertopg, "NIPOroHKU" WCTOJIb3YeTCs /151 PeLleHUsT:

1 cucrem JIAY c TpexauaroHaabHOW MaTpulieid Ko3¢(UIMEeHTOB MTPU HEUM3BECTHBIX
2 cuctem HJIAY c TpexvaroHasbHON Marpulieit Ko3QQUieHTOB Py Hen3BeCTHBIX
3 cucrem JIAY

4 cucrem HITAY

Iuddepennranpaple ypaBHeHHUS KaKOTO TIOPSi/IKA TIO3BOJISIET peliath MeTof, PyHre-
Kyrra 4-ro nopszka?

11
22
34

4 mroboro

Kakoit MeTo/ pelieHuUs S/ITUNTTHYeCKUX AuddepeHI[ianbHBIX YPABHEHUM B UaCTHBIX
TIPOM3BO/IHBIX TPeOYeT 3a/JaHMs1 HauaILHOTO MPUOVKEHUS

1MeToA KOHeUHBIX pa3HocCTel
2 MeTo/l KOHEUHBIX 3JIEMEHTOB
3 Meton HeroToHa

4 MeTof, Xop[,
TouHOCTL HAXOXKEHUsT KOPHS HeJTMHeHHOTo aynreOpandeckoro ypaBHenus f(x)=0
onpezessieTcs:
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

1 yciioBrsiIMM TIpeKpallieHus uTepauyit
2 yCJIOBUSIMH CXOXKJE€HUS
3 HeT yC/I0BUM

4 yucioM uTepanui
Ecnu B ectb pesynbrar TpaHcrioHupoBaHus Marpuiibl A(M,N), To matpuiia B comepxut:

1 M cTon61oB U N CTpOK
2 M cTonb110B U M CcTpOK
3 N crosnbuoe u N cTpok

4 N cron6bioB u N cTpok

Kakoti MeTof perieHusi napabosimueckux AvddepeHIvanbHbIX YpaBHEHHH B UaCTHBIX
TIPOM3BOAHBIX TPeOyeT 3a/jaHus HaualbHOTO MPUOIKeHUsT

1 MeToz KOHEUHBIX pa3HOCTeH
2MeTo/, KOHEUHBIX pa3HoCTel
3 Meton HeroToHa

4 Metop, xop[,

Kaxkoti MeToq peltieHust rnapaboanueckux guddepeHIaabHbIX ypaBHEHUH B UaCTHBIX
TIPOM3BO/IHBIX TPeOYeT 3a/JaHMs1 HauaILHOTO MPUOVKEHUST

1 MeTo/1 KOHEUHBIX pa3HOCTeH
2MeTo/, KOHEUHBIX Pa3HOCTel
3 Metoa HeroToHa

4 MeTof, XOp[,
Ykakute npaBUbHOe yTBepKAeHne? Metof "cTpenb0Obl" OCHOBAH Ha ...

1 3amMeHe peltieHUs KpaeBoi 3a/jaudl pellieHreM HeCKOTbKUX 3aau Ko
2 MeTofie KOHEUHBIX pa3HOCTel
3 Metone HrroToHa

4 Metope xopz
CKOJIBKO YpaBHeHHH MOTyUXTCS TIPH anmpoKcuMarum fuddepeHIiaabHOT0 YpaBHeHUsT

no_

KpaeBotii 3aaun y" = f(x,y,y') u rpannunbix yoioun y(0) = a, y'(1) = b, ecsu pelieHue
niercs B 10-u y3nax?

1 n.y. maeT 8 anrebpanuecKrX ypaBHEHUH, a TPaHUYHbBIE YCIOBUA - 2
2 n.y. paet 10 anrebpanuecKrx ypaBHEHHUH, a TPaHUYHbIE YC/IOBUS - 2

3 i.y. naet 10 anrebpanuecKuX ypaBHEHHH, a TPAHUYHbBIE YC/I0BUSA - 0
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