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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
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
MOJE/IMPOBAHUE ®U3NYECKHUX ITPOLIECCOB

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:

OIIK-1 — crnocobHOCTh MNpUMEHATb €eCTeCTBEHHOHAyUHbIE U OGLL[EI/IH)KEHEPH]:IE 3HAHHUA, MEeTOIbI
MaT€MaTHUUeCKOr0 aHa/iM3a WM MOAE/INDPOBaHUA, TEOPETUUECKOr0 W SKCIIepHMMEHTA/IBHOIO HCC/Ie4O0BAHHA B

rpoeccoHaNBEHON JesiTe/IbHOCTH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-1

3HAHUA:
Ha YpOBHe Hpe,[[CTaB]IeHHﬁZ HpI/IO6p6TeHI/Ie CTyJ€HTdMH OCHOB TeOpeTUUeCKUX 3HAHUM U MpaKTUueCKUxX

HaBBIKOB B 00/1aCTA MOZIeTMPOBAHUS Pa3/IMUHBIX TeXHUYecKux ycTpoicts (OITK-1)

Ha YpOBHe BOCIIDOM3BeJieHUs: aHaau3 (PU3nuecKUx sBJeHUM C Hcrnosb3oBaHueM DBM, npoBeseHue
OITUMH3aL[MOHHBIX PAaCyeToB;

YMeHuUsi:

TeopeTHUeCKHe — COCTaB/ISATh MaTeMaTHueCcKyto MoZie/ib QyHKLIMOHUPOBAaHHS TEXHUYEeCKOr0 YCTPOHCTBa
WU (PY3UYEeCKOTo sIBJIEHMUS,

MpakTHyeckre —COCTaB/sTh pacuéTHyro mporpammy Ajs OBM, BbimonHATh mporpamMMmy Ha JBM,
oToOpakaTb pe3y/bTaThl pacuéToB;;

HAsblKU:
HABBIKM TIOCTAHOBKHM W UYMC/IEHHOI'O pelleHud MaTeMaTU4YeCKHUX 3a4a4 C HCI10/1b30BaHHEM

BBIUMC/IUTETHHOM TeXHHUKH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa MOJJE/IMPOBAHUE ®V3NYECKUX ITPOIECCOB siBnisieTcst AUCLUIIMHOU
o0s13aTe/IbHOI yacTu 6;10Kka 1 MporpaMMbI IOATOTOBKY 110 HarpaBieHuto 24.03.01 PakemHble KOMNIeKChbl U
KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL — SB/SETCA JIOTUUeCKMM npopopkeHrem aucuuiivH:  BBICHIASA
MATEMATHUKA, ITIPAKTUKYM I10 BBIUMC/IUTE/IbHON TEXHUKE.

Copep)kaHue JUCLUTIIMHBI SIBJSIETCS OCHOBOW Ayt ocBoeHust gucturuiia: OHEPTOCUCTEMBI,
HAYUYHO-UCCJ/IEJOBATE/IbCKASI PABOTA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

e OIIK-2 — CniocobGeH MMOHMMaTh MPUHLIUIIBI PaO0THI COBPeMEHHBIX MH(OPMaLMOHHBIX TeXHOJIOTHI 1
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 podeccuoHaIbHOM [iesaTe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHbIE 3aHATHA N
B KOHTaKTHOIi ¢hopme ey
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Paspen 1. O6umume cB f1 0 MOJ\e/TUP Oc 1e noHATHA. 1.1. [JusakTueckas
equHMLa 1. TTakeTsl MPUK/Ia/HBIX TporpaMm Ha npeanpustusx PKT B uH)xeHepHOH
JesiTenbHOCTU. 1.2, [lupakTuueckast efuHuLa 2. Matemarrnueckoe MofienrpoBaHue. dopma
MaTeMaTHuecKoro ONMCaHMs Pa3/MYHbIX (HHU3MUecKnX siBneHnid. [Togo6ue Mogenei MHOTHUX
3 6 npoueccos. 1.3. [lulakTuueckas efrHuLa 3. YPOBHU MoZelpoBaHusl. OCHOBHBIe 3Tarbl 17 P 2 0 15 25
Mo/le/IMpoBaHus. ITocTaHOBKA U aHa/IM3 3a/la4i MCC/Ie/J0BaHMs, MaTeMaTHYecKoe OrucaHue
obbekra. 1.4. Iunakruueckas eaunuiia 4. Beibop trna mogeny. OnpeziesieHre CofiepyKaHust
Mo/ieny, eé rlapaMeTpoB U XapakTepucTuk. 1.5. [Jujaktiudeckas efunauia 5. Ilnanvposanye U
OpraHM3aLys MOJle/IbHOTO 3KCriepuMeHTa. FIHTepripeTalys pe3ybTaToB HCC/Iej0BaHUsI.
OljeHKa /J0CTOBePHOCTH MOZe/H.
Paspen 2. Mojem MMKPO U MakpoypoBHeH. 2.1. /Tujiaktiueckas efHuLa 6.
IpezcTaB/ieHre MaTeMaTHUeCKHX MO/e/ell B Bijie anrebpanyecKux ypaBHeHUil. UnC/IeHHbIe
3 6 MeTO/Ibl pellieHHs! TMHEeHHBIX U He/TMHeHHBIX ypaBHeHUH 1 CUCTeM ypaBHeHuH. 2.2. . 27 12 4 8 15 25
Jvpakriyeckas efunuLa 7. lnHaMudeckue Mozien. UncieHHble MeTO/bI PelLleHust
00BbIKHOBEHHbIX i depeHLHanbHbIX ypaBHeHuit. Kpaesble 3a1aun.
Pazpen 3. IlpejcraB/ieHne MaTeMaTHYeCKHX Mo/esiel B Buje fuddepeHnmanbHbIX
3 6 YPaBHeHHH B YaCTHBIX NPOM3BOJAHBIX M METO/bI UX pemienust. 3.1. [lujakruyeckas 27 12 4 8 15 25
efvHMLIA 8. ANNPOKCHUMALHsl TPAaHNUYHBIX yCI0BUiL. 3.2. [JuaakTiyeckas egunuLa 9. Metog
KOHeuHbIX pasHocTeld. MeTtos MoHnTe-Kapsio. MeTo/i KOHeUHBIX 3/1eMeHTOB.
Paszpen 4. OnTHMHU3anusA, KaK C1ocod cCpaBHeHHs Mo/ieJIeii H 3aK/TII0UNTe/IbHasI CTa/{Hst
MopenupoBanus. 4.1. Junakruueckas eauauia 10. TToHaTHe 0 BapbUpyeMbIX apaMeTpax,
Le/1eBoii (QYHKLMM NPSIMBIX U QYHKLMOHAIBHBIX OrpaHHYeHUsIX. BbIOOp 1ie/ieBoil (yHKLMH.
4.2. lupaktryeckas efunuiia 11. OfHoMepHasi onTUMM3aLysi. MeTozbl ToMCKa SKCTpeMyMa
(yHKLMM OfHOI epeMeHHO¥ Ge3 orpaHuueHni. IIpumep npUMeHeHus: JaHHBIX METOAOB st
MO/lelTMPOBaHUs SHepreTHUeCKON yCTaHOBKM KOCMUYeCKHX arnaparos. 4.3. [lnjjakTnueckas
3 6 enunuLia 12. TIpsiMble METO/bI MHOTOMEDPHO# onTHMHU3aLK 6e3 orpaHuueHui. IIpumepsl 37 25 7 18 12 25
MeTOZIOB U UX peanu3auyusi Ha DBM. Pemienue apyrux 3aziay (anrpoKCUMaLysi, pellieHue
CHCTeM He/TMHeHHBIX anrebpanuecKux ypaBHeHHH). I'pajiieHTHbIe MEeTO/bI MHOTOMEPHOM
ornrtuMu3aLuk 6e3 orpaHnueHuid. [IperMyliiecTBa 1 He[OCTaTKK. [1epexof OT rpaJiMeHTOoB K
KOHeYHbIM pasHocTsM. [IpriMep npriMeHeHus laHHbIX MeTOZ0B. 4.4. [lufakThyeckas eJMHULIA
13. OnTuMu3aLMst NPY Ha/IMUKMK OrpaHH4eHni. MeTtog MHoXutene#t Jlarparxka. LlItpadHsie
(yHKLMM. MeToz CKo/b3sILIero Jorycka. IIpuMeps! HCro/Ib30BaHUsT JAHHBIX METO/IOB.
Bcero 3a 6 cemecTp 108 51 17 34 57 100
Bcero no gucuuninHe 108 51 17 34 57 100
3.2. AyAuTOPHBII NPAaKTUKYM
No Oo0nemMm,
n/n HOMep U HAUMeHOBdHHUeE pa3je/id AUCLUIIIUHBI Tema NPAaKTHYE€CKOI'0 3aHATUA ayA.
qacoB

UnicieHHble METO/bI pellieHus
Paspen 2. Mogen MUKpPO ¥ MakpOypOBHEA. 0OBIKHOBEHHBIX M depeHIanbHbIX
ypaBHeHMI. KpaeBble 3ajaun

Pazpen 3. IlpeacraBneHre MaTeMaTUUeCKUX MoJie/ieil B
BU/jie quddepeHIMaTbHBIX YPaBHEHUM B YaCTHBIX Kpaesrie 3azaun.
MPOM3BOJHBIX U METOJbI UX PeLIeHUs.

Annpoxkcumanys
Pa3gen 4. Ontumu3anys, Kak crocob cpaBHeHUs 5KCIepUMEeHTa/bHBIX JaHHbIX C
MoJieJiell U 3aKJIIourTe/IbHas CTaZusd MOJe/IMPOBaHNs. |(OrpaHUYeHHsIMU MeToZaMU
ONTUMU3ALUU

18

Bcero 3a 6 cemectp

34

3.3. CamocrosnTenbHas padora crygenta (CPC)

6

Ne Copepxanue |O0beM,
Homep u HauMeHOBaHHe pa3jiesia AUCHUILINHBI
n/n y4eOHOro 3a/JaHuisA YacoB
ITpopaboTka
1 |Pa3gen 1. O61iue cBeeHUs: 0 MoeIMpoBaHuU. OCHOBHbIE TTOHATHS. JIEKLIUOHHOT O 15
mMarepuasa
2 |Pa3men 2. Mogenu MUKPO ¥ MakKpOYPOBHeH. ITpopaboTka 15
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JIEKLIMOHHOTO
mMarepuasa
Pa3gen 3. IlpencrapieHre MaTeMaTUUeCKUX Mojle/iel B BHUle ITpopaboTka
3  |muddepeHiHaNbHBIX YPABHEHUH B UaCTHBIX MPOU3BOHBIX M METO/IbI UX  |JIEKLIMOHHOTO 15
pelleHusl. mMarepuasa
Pazgen 4. Ontumu3aiysi, Kak crocod cpaBHeHUs Mojiesiel U IpopaGorka
4 JIEKLIMOHHOTO 12
3aK/IIOUMTe/bHAs CTaZusl MOJe/TMpPOBaHUS. MaTeprana
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAIT/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3(4| 5 6 |7(8/9 10 |11 |12 13|14 15 | 16 17
6 ocC | Ap AP oCc | Op mud. 3ad.

YcnoeHble 0603HaUEHUS:

P — nparHocTuueckasi paboTa;

OC — yCTHBIU 0MPOC CTY[I€HTOB;

[3 — nomauHee 3asjaHue;

. 3a4. — quddepeHIPOBaHHbIN 3aueT.

TeKyImuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIMTCS B IUCKPETHBIE BDeMeHHbIe MHTepPBAaJIbI B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;
YCTHBIH OMPOC CTYAEHTOB;
JOMalliHee 3a/jaHue.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (pOpMax:
I depeHIIMPOBaHHBIN 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.

2. B. B. Xopocog. . Peructpanus aHasoroBoro curdana B Matlab. CI16.5I'TY "BOEHMEX" um. [I. @.
YcrtuHoBa, 2019, 1. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynpamenTansHas 6udauoreka BI'TY «BOEHMEX» um. [1.D.
YcTrHOBaA.

CorpeMeHHbIe MpodeccroHambHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmroreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37mekTpoHHas 6ubaroTeka Poccutickoro doHza
(byHIaMeHTalbHBIX HCC/Ie0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynupoBaHusi: HopMel, mpaBuia, CTaHAapThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHGOpMaloOHHbBIN TTOpTas IpaBoBoi HHGOpMaIUH.

5.5. ITporpamMmHOe obecrieueHue:
1. Matlab 2015a SP1.
5.6. H(dopmaloHHbIe TEXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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
MOJE/INPOBAHUE ®M3NYECKUX ITPOLJECCOB

AnHoTanusa paboueii nporpaMMsl

Ouctuinia MOJE/IMPOBAHUE ®U3NYECKHUX IIPOILIECCOB sBisieTcs AUCLUIVIAHOM
o0sA3aTebHON yacTu 0/10ka 1 rporpamMMbl MOATOTOBKY 110 HarpaBieHuto 24.03.01 PakemHble KOMNAEKChbl U
KoCMOHaemuka. JuciuriiHa peanu3yercs Ha dakyneTere A PakeTHO-KocMuueckoW TexHWKH BI'TY
"BOEHMEX" um. [].®. YcruroBa kadegpoit A3 KOCMMWYECKUE ATITTAPATHEI U IBUTATEJIA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL TMPUMEHSITh  €CTEeCTBEHHOHAy4YHble U OOIeMH)KEeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHalvi3a W MOJe/IMPOBaHUs, TEOPeTHUeCKOT0 U JKCIIePUMEHTAalbHOTO WCC/IeOBaHUS B
ripoche CCHOHATBHOM [IesITe/TbHOCTH.

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  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (17 4.), mpakTtuueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHUE ®M3NYECKUX ITPOLJECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
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 15
! Matlab: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2018 (1)
Marepuasa
Wroro o pasgeny 1 15
Pazgen 2. Mopein MEUKPO M MaKpOypOBHEH.
JI;E:(OPI;?}?;E?O B. B. Xopocos. . MaTemaTnueckoe MOZeIUPOBaHKE C UCII0Ib30BaHHUEM 15
! Matlab: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2018 (2)
Marepuasa
Wtoro mno paszeny 2 15

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

YdCTHBIX TIPOU3BOJAHBIX U METO/AbI UX pellleHUus.

Jl;[ei()p;ggggio B. B. Xomocos. . Perucrpaiiys aHasoroBoro curaana B Matlab: 15
! CII6.BI'TY "BOEHMEX" um. [T. ®. YctrHoBa, 2019 (1)
Marepuasa
Wroro no pa3geny 3 15

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 12
! Matlab: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (3)
Marepuasna
Wroro mo pazgeny 4 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MOJEJINPOBAHUE ®N3NYECKUX ITPOLIECCOB

®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 BXoauT B coctaB Y MK muciuminabl. KOHTPO/IBHOTO MEPOTIPUATUSI CUNTAETCS
BBITIOJIHEHHBIM TIPU [TOJIyYeHWH BEpPHOIO 0TBeTa Ha BOMPOCHI MpernofaBarerisl.

JomalHee 3ajaHue
OTuert 1o JoMaIliHeMy 3aJJaHHIO TPeJCTABISETCS B 3/IEKTPOHHOM WJTH paclieyaTaHHOM BHU/IE U
CUUTAETCS TIPUHATHIM TIPH BLITIOTHEHUH CIEAYIOIUX TPeOOBaHUIMA:
- IPaBU/ILHOCTh PEe3y/ILTaTOB pacyeTa;
- PAaBWILHOCTD BBITIO/THEHUs TpahrueCcKOU YacTH 3a/1aHus;
- IPaBWILHOCTH 0(hOpMIIeHHs 0TUeTa (CTPYKTYPHask YIIOPsAJ0UeHHOCTDb, Ha/TMUMe BCEX HEOOXOUMBIX
pasiesioB);
- JIOTTYCKAIOTCSl He3HAUMTe IbHbIE VCTIPAB/IEHNS B OTUETe.
OTuet He MOXKET OBITh TIPUHAT U TOJJIEXKUT Z0pabOTKe B CTydYae:
- omMOOK B pacueTax v npu odopmieHnH rpaduueckoro Matepuana;
- HeOpe>KHOTO 1 6e3rpaMOTHOTrO 0hOPMJIEHHS OTUeTa.

ITpu cpave AoMallHero 3aZlaHus PelyCMaTpUBAeTCs OTBETHI CTY/IeHTa Ha BOTIPOCKHI Mperno/jaBaresis. Kpurepuu
OLIEHVBaHMSI:

- «oTM4YHO»: CTyIeHT OTBETU/I Ha BOMPOC TIPEro/jaBaTeris.

- «xopoiio»: CTy/IeHT He OTBETH/I Ha TIepBbIH BOMPOC TMPero/iaBare/isi, HO Ha BTOPOU BOMPOC OTBETHJT BEPHO.

- «YZIOBJIETBOPUTENBHO»: CTYIeHT He OTBETWJI Ha TIepBhIM ¥ BTOPOU BOTIPOC TIpero/iaBaresisi, HO Ha
MOC/IeyIOIIYe BOTIPOCHI OTBETHT BEPHO.

- «HEyJOBJIeTBOPUTE/ILHO»: CTyZIeHT He OTBETHJI Ha TPU BOIpOCa Ipenojasare/s. PaboTa rmoiexur
TIOBTOPHOM cfiaue

JAuddepennypoBanHbIii 3aueT

JuddepeHriipoBaHHbIi 3aueT:
OO6yuaroiuiics MMeeT IPaBo Ha MoJIyyeHre MUHUMAa/IbHOM I10/I0KUTE/TbHON OLJeHKH NP yCIOBUM YCITIELTHOTO
TIPOXOXKZEHMsI TEKYILero KOHTPOJIs yCIIeBaeMOCTH B hopMe [MarHOCTHUeCKor paboThl B COOTBETCTBHH C
rpacdukom paszesna 4.HeoOX0AUMBIM yCIOBHEM TIO/Ty4YeHHs 3a4eTa SIB/ISIeTCs BBINOTHeHHe BCeX KOHTPOJIBHBIX
MepONPHSTHH, ITPelyCMOTPeHHbBIX paboueil MporpaMMoit AVCLUTIIMHB.
OreHka omnpefienseTcs TI0 pe3y/abTaTaM CAauy JOMalllHero 3aJjaHysl ¥ OTBETOB CTy/leHTa Ha KOHTPOJIbHbIe
BOTIPOCHI.
OrleHKa «3auTeHO-0OTVIMUHO»: [lOMalllHee 3a[jaHue CAaHO C OL|eHKON «OTJIMUHO» U CTY[eHT OTBeTH/I Ha
KOHTPOJIbHbIE BOIIPOCHI.
OreHKa «3auTeHO-X0POIIO»: JloMallHee 3a/jJaHre CAaHO C OLIEHKOM «XOpOLLIO» U CTY[eHT OTBEeTHII Ha
KOHTPOJIbHBIE BOIPOCHI.
OueHKa «3auTeHO-Y/I0B/IeTBOPUTE/ILHO»: JOMallIHee 3a/jJaHre CAAHO C OL|eHKOM «Y/IOB/IeTBOPUTE/IBHO» U
CTY[eHT OTBETH/ Ha KOHTPOJIbHbIE BOIPOCHI.
«He 3aureHO» BBICTAB/ISIETCS B C/lyuae, eC/IM He CAaHO JoMalllHee 3a[jaHue WX CTyZleHT HeBepHO OTBeTU/I Ha
KOHTPOJIbHbIE BOIIPOCH!.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w =
KOHTaKTHOM 5 5 % ===" g%
dopme - > = o= fs3]
-9 4 = eI A
o | E o 58 fE | £C
& g HaumeHoBaHue pa3jesioB 1 E g l;: [ i g oNe)
E = JMAAKTHUEeCKHX eUHHUIL] &) o = Ew| S : 5 § EB
4 " 2| B |fE gE| % SE
2 E|E5 2 =32
& K 8O < | Ix
= o 23|
= = =
o @)
Pazgen 1. O0uue cBeieHUs 0 YCTHbili
3| 6 ACT = LI A 17 2] 21| 0o | 15 25 orpoc
MopaeMpoBaHuid. OCHOBHBIE IOHATHA.
CTY[IEHTOB
Homarnee
3a/laHue,
3 | ¢ [PasAen2. Mopem MuKpo u 27 12| 4 | 8 | 15 25 | Yermwii
MaKpOypOBHeM.
or1pocC
CTYZIEHTOB
Pazpgen 3. IlpeacraBienue
MaTeMaTHYeCKHX Mojie/iel B BU/[e YcTHBIH
3 6 |auddepeHnmanbHBIX ypaBHEHUI B 27 | 12 4 8 15 25 orIpoC
YaCTHBIX MPOU3BOJHBIX M METOABI HX CTY[IeHTOB
pelieHus.
Pazpaen 4. OnTumMu3anus, Kak crocoo .
CpaBHeHHs MojesieH 1 YCTHBIR
3 6 P 37 25| 7 | 18 | 12 25 onpoc
3aK/TIOUMTE/TbHAsA CTaus
CTYZIEeHTOB
MO/Ie/TUPOBAHHUS.
Bcero 3a 6 cemecTp 108 | 51 | 17 34 57 100
Bcero mo aucruninHe 108 | 51 17 34 57 100
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OIIK-1

Kputepuu oneHuBaHus

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:

Kakasi crcrema ypaBHeHM# [Jo/DKHA ObITE pellleHa /st KpaeBoi 3a7iauM,
TIpeZiCTaB/IeHHON HeJIMHeNHbIM A depeHIanbHbIM YpaBHEHHEM?

B kakoM ciryuae ripvBeJieHO YCIOBHe KpaeBOW 3a7aun’?

Kakoit MeTo/ pellieHUsI KpaeBOM 3a/jaur TOUHee?

Bonpocbl 3akpbimoeo 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
Kaxkoli meTo[, pelieHust KpaeBo 3a/jau TOUHee?

1 pa3HOCTHBIM MeToZ 2-T0 MopsJKa
2 pa3HOCTHBIN MeToA, 1-T0 ropsiIKa
3 pa3HOCTHBIN MeToZ, 3-T0 MopsiJKa

4 pa3HOCTHBIM MeTo/ 4-TO TIOpsiKa
Kakoti MeToq pelieHust rnapabonuueckux JuddepeHIraabHbIX ypaBHEHUHA B YaCTHBIX
TIPOU3BOHBIX TPeOyeT 3aZiaHusi HauaTbHOTO TIPUOIVDKEHHS

1 MeTo/; KOHEUHBIX pa3HOCTel
2MeToj, KOHEUHBIX Pa3HOCTel
3 Meton HeroToHa

4 MeTtog, XOp[,
Ykakute npaBUIbHOE yTBepKAeHue? Meto, "cTpenb0bl" OCHOBAH Ha ...

1 3ameHe pellleHs1 KpaeBO#i 3a/lauu pellieHneM HeCKObKuX 3azau Koirm
2 MeTofie KOHEUHBIX pa3HOCTel
3 Metone HeroToHa

4 Metoge XOp,

CKOJIbKO YpaBHeHHH MOTyurTCs TPH anmnpoKcuMarum fuddepeHIiMaJbHOT0 YpaBHeHUs
Kpaepoli 3azaun y" = f(x,y,y') ¥ rpanuunbix yciaoeud y(0) = a, y'(1) = b, eciu peienue
viercs B 10-u y3nax?

1 1.y. naet 8 anrebpandeckrx ypaBHeHW, @ TPAHUYHBIE YCJIOBUS - 2

2 1.y. paet 10 anrebpanuecKrx ypaBHEHHH, a TPaHIYHbIE YC/IOBUS - 2

3 n.y. naet 10 anrebpanueckrX ypaBHEHUH, a TPaHUYHbBIE YC/IOBUS - 0

4 n.y. naeT 2 anredpanveckrx YpaBHEHUH, a TPaHUYHbBIE YCIOBUA - 8
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