MHMWHOBPHAYKHU POCCHUN
(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)
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JleBrxuH A.A.
(mopmumch) DdUO
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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
roz Habopa rpymmsr: 2025

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:

OTIK-5 — CrocobeH pa3pabathiBaTh (DU3MUECKHe W MaTeMaTHYeckre MOJeJIM UCC/IeAyeMbIX TpOLIeCCOB,
sIBJIeHUI 1 00BeKTOB, OTHOCAIIUXCS K MPodecCHoHaNbHON cepe fesiTelIbHOCTH [jisl pellieHNs] MHXeHepHBIX

3a7au

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-5

3HAHUA:
Ha ypOBHe TIpe/ICTaB/IeHi: TpHoOpeTeHe CTy/leHTaMH OCHOB TeOPeTUYeCKUX 3HaHUK M MPaKTHUe CKIX

HaBBIKOB B 00/1aCTH MO/Ie/TMPOBAHUS Pa3/IMUHBIX TeXHUUeCKUX ycTpoucTs (OITK-5)
Ha ypOBHe BOCIIpOM3Be/leHUs: aHa/inu3 (U3NUeCKUX sIBJIeHUM C Hucrosb3oBaHueM JDBM, mpoBeseHue
OTNITUMU3AIIMOHHBIX PACUETOB;;

YMeHus:
TeopeTHUeCKHe — COCTaB/IATh MaTeMaTUUeCcKy0 Mo/ie/lb (PyHKLIMOHUPOBaHUSI TEXHUYECKOr0 YCTPOHCTBa

Wy GU3NYEeCcKOro sIB/IEeHNS],
[pakKTU4YeCKue —COCTaB/IATh pacuéTHyr IporpamMmy Jjasi OBM, BeimosHATe nporpamMmy Ha OBM,

0TOOpaXkaTb pe3y/bTaThl PACUETOB;;

HA6blKU.
HABBIKKM TIOCTAHOBKM W UMC/IEHHOI'O peHIeHHWsa MaTeéMdTHYeCKHMX 3a/lad C HCII0/Ib30BaHHMEM

BBIUMC/IUTETbHON TeXHUKH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa MOJJE/IMPOBAHUE ®V3NYECKUX ITPOIECCOB siBnisieTcst AUCLUIIMHOU
o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbl IOATOTOBKH TI0 HarpasieHuto 24.05.01 IIpoekmuposaHue,
npou3800CMe0 U 3KCI/yamayust pakem u pakemHo-KOCMUUECKUX KOMIVIEKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA.

Copep>kaHye JUCITUTUIMHEI SIB/ISIeTCS 0CHOBOM yist ocBoenus auciummd: SHEPTOCUCTEMBI.
[TpenBapuTe/bHBIE KOMITETEHIMH, COPMUPOBaHHbBIE Y 00YYArOIerocs /0 Hauaua U3yYeHus AUCIUTTHHBL:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTHyeCcKOro aHair3a U MOZAeMPOBaHKs, TEOPeTUUECKOTO U SKCIIePUMEHTATbHOTO UCC/eJOBaHUS
JUTs1 pellieHNs MTH)KeHePHBIX 3aziad TIpodeCcCMOHaTBEHOM JesaTebHOCTH

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)XeHepPHBIX 3a/1au



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 22 P 2 0 20 20
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 20
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 32 25 7 18 7 35
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. JIEKLIHIOHHOT'O 20
MaTepuasa
2 |Pa3men 2. Mogenu MUKPO ¥ MakKpOYPOBHeH. ITpopaboTka 15

28450




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 7
3aK/IIOUMTe/bHAs CTaZusl MOJe/TMpPOBaHUS. MaTeprana
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAIT/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3/4| 5 6 9 (10 (11|12 |13 | 14 | 15 | 16 17
6 oC | Op a3 | AP a3 | OoC | AP aud. 3au.

YcioBHBIE 0003HAUEHMST:
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.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBogUTCA B Cl)OpMaXZ

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.

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. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHUE ®M3NYECKUX ITPOLJECCOB

AnHoTanusa paboueii nporpaMMsl

Ouctuinia MOJE/IMPOBAHUE ®U3NYECKHUX IIPOILIECCOB sBisieTcs AUCLUIVIAHOM
o0sA3arenlbHOM uacTH 0/ioka 1 mporpaMmbl TOATOTOBKM 10 Hampasiaenuio 24.05.01 IIpoekmuposaHue,
npou3eo0Cmeo u 3KCnayamayusi pakem U pakemHO-KOCMUUECKUX KOMN/Aekcos. JuCLUIIMHa peanu3yeTcss Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A3
KOCMUWYECKWE AIIITAPATHI 1 IBUTATEJIU.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-5 CriocobeH pa3pabaTbiBaTh (pr3nUeCcKre ¥ MaTeMaTHUeCKUe MOZIe/IU UCC/IelyeMbIX TIPOLIeCCOB, sIBJIEHUH
1 00BEKTOB, OTHOCAIIUXCS K TIpO(heCCUOHATBHOM cdepe esITeNIbHOCTH [I/1s pPellieHUst UHKeHePHbBIX 3a71ad.

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.,

OTBeAE€HHbIX HAd CaAMO

CTOATE/IbHYTO paGOTy CTyJ€eHTa.

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 20
! Matlab: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2018 (1)
Marepuasa
Wroro o pasgeny 1 20
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.

ITpopaboTka
HEKLMOHHOIO B. B. Xopmocos. . MaTemMarriueckoe MOZEIMPOBaHKE C UCTIO/Ib30BaHUEM 15
! Matlab: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2018 (3)
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 7
! Matlab: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (3)
Marepuasna
Wroro no pa3peny 4 7
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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 auciiuriiviiel. KOHTPOIbHOE MepPONpUsiTHe CUUTAeTCS
BBITIOJIHEHHBIM [IPU BEPHOM OTBETE Ha BOMPOC IpeIo/iaBaTesis.

JomaiHee 3ajaHue
KowmruiekT momaniHux 3afiaduii ripefacrasied B Y MK auciurnmmsel. JJoMaliiHee 3aZiaHre CUMTAETCS
TIPUHSITHIM IIPU BBINIOJIHEHUM BCEX CIeYHOIINX KpUTEpUeB:
- IPaBUILHOCTh pe3y/IbTaTOB pacyeTa;
- PAaBWILHOCTD BBITIO/THEHUs TpahrueCcKOU YacTH 3a/1aHus;
- IPaBWILHOCTH 0(hOpMIIeHHs 0TUeTa (CTPYKTYPHask YIIOPsAJ0UeHHOCTDb, Ha/TMUMe BCEX HEOOXOUMBIX
pasiesioB);
- IOTyCKarOTCsl He3HAUWTe/IbHbIE UCTIPAB/IEHUs B OTUETE.
IomariiHee 3a/jaHre He MOXKeT OBITh MPUHSATO U TIOZJIEXKUT 10paboTKe B CiTyvae:
- omMOOK B pacueTax v npu odopmieHnH rpaduueckoro Matepuana;
- HeOpeXKHOTOo U 6e3rpaMoTHOTO 0(hOpMIIEeHHUST OTUeTa.

[Tpu cpaue AOMalIHEro 3alaHus TIpelyCMaTpUBAETCs OTBETHI CTY/I€HTa Ha BOTIPOC mpernozaBatesis. 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!.
VToroBas orieHKa I10 JUCLUIIIMHE BLICTAB/ISIeTCS 10 TI0/IyYeHHbIM B CeMeCTpe OLieHKaM TPH BbIIOJHEHUU
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KOHTPOJIbHBIX MEPOTIPUSITUI UCIIUTTHHEI TI0 IeHCTBYoIIel OanibHO-pedTHHIoBO# cucteme (T1p.Ne687-0 ot
08.09.2023) ps1s1 sx3aMeHa U fuddepeHIMPOBaHHOTO 3a4yeTa

MeHee 51 Hey[|0B/IeTBOPUTE/ILHO / He 3aUTeHO

51 — 74 ynoB/ieTBOPUTENBHO / 3aUTeHO-YA0B/I€TBOPUTEIBHO

75 — 84 xopo1110 / 3auTeHO-XOPOLIO0

85 1 6osiee OT/IMUHO / 3a4TEHO-OTIINYHO

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w =
KOHTaKTHOM 5 5 % ===" g%
dopme - > = o= fs3]
-9 4 = eI M
o | B o Sg §E | O
& g HaumeHoBaHue pa3jesioB 1 E g l;: [ i g oNe)
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= mIE | 83 |8E 8E X S T
2 E|E5 2 =32
g = | E5|0& =
= & 23]
= = =
@] o
Pazgen 1. O0uue cBeieHUs 0 YCTHbili
3 | 6 AT & ZIOI A 2| 2|2 ] 0 | 2 20 onpoc
Moje/iupoBanu. OCHOBHbIE IIOHATHSI.
CTY[IEHTOB
Homarnee
3a/jaHue,
3 | ¢ Paspen2.Monemn Mukpo u 27 | 12| 4 | 8 | 15 | 20 | Yormsi
MaKpOypOBHeM.
or1pocC
CTY[IEHTOB
Pazpgen 3. IlpeacraBienue
MaTeMaTHYeCKHX Mojie/iel B BU/[e YcTHBIH
3 6 |auddepeHnmanbHBIX ypaBHEHUI B 27 | 12 4 8 15 25 orIpoC
YaCTHBIX MPOU3BOJHBIX H METObI X CTYZ€HTOB
pelleHus.
Pazpaen 4. OnTumMu3anus, Kak crocoo .
CpaBHeHHs MojesieH 1 YCTHBIR
3 6 P 2025|718 | 7 35 onpoc
3aK/IIOUYHTE/IbHAA CTaUs
CTYJIEHTOB
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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OneHouHble MaTepuaJbl o guciunande MOAE/IMPOBAHUE ®U3NYECKUX ITPOINECCOB

OIIK-5 - CnocobeH pazpabambieamb pusuuecKue u mamemamuueckue mMooeau uccaedyembixX npoyeccoe,
f6/1eHUll U 006eKMO08, OMHOCAWUXCS K NpogheccuoHanbHOU chepe dessmenbHocmu 04151 peuleHus
UHJiCeHepHbIX 3a0ay

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

HPOQHTaﬁTe TEKCT U YCTAHOBUTE MMOC/1€40BATE€/IbHOCTD

YKakuTe 10 C/Ie/I0BaTeTbHOCTD PEIIeHUs CUCTEM JIMHENHBIX anrebpandecKuX ypaBHEHHUS
WTEepPaI[OHHBIMU METOJaMU:

1 3aaHre HauaILHOTO TIPUOIKEHUS ¥ TOUHOCTH
2 TIpOBepKa yC/I0BHUS NpeKpallleH!s UTeparjyit

3 BBIUHMC/IEHHE CTIeAYIOLIero NproIIKeH s

[TpounTaiiTe TEKCT U 3alMWILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

Uro Takoe puznuecKoe MoAeTMpoBaHue?

[TpounTaiiTe TEKCT Y 3alWIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

YTo BBICTyNaeT B KaueCTBe 00beKTa MO/ie/THPOBAHNSA TP MaTeMaTHYeCKOM MO/ e/ THPOBaHHH
[IpouuTaiiTe TEKCT M yCTAHOBUTE TMOC/Ie/I0BATEIbHOCTD

YKakuTe mociei0BaTeIbHOCTD pelieHus AuddepeHIanbHOrO YpaBHEH!s! B YaCTHBIX MPOM3BOAHBIX
METOZIOM KOHEUHBIX pa3HOCTeM:

1 pellieHre CUCTEMBI a/ireOpandyecKux ypaBHEHUH
2 TIOCTPOEeHHe CeTKU

3 cocTaB/ieHHe CUCTeMbI airebpanyeckux ypaBHEHUH
IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
ITepes Bamy pacrioio)keHO HeCKOBKO YPaBHEHUH. 3Hasi TUIl YpaBHEHHs1, He0OX0AUMO OTIpeZie/IUTh

MeTo/ pelieHust. K Ka)KI0i TIO3ULIMH, JaHHOH B JIEBOM CTO/I0LIe, 0AOepUTe COOTBETCTBYOLLYIO
TIO3ULIMIO 13 TIPABOTrO CTOJOLA.

THUT YPaBHEHUsI MeTO/| pellleHust

1 cucrema
JINHEMHBIX
anredbpanueCcKux
YpaBHEHMI

A. Metog I'aycca

2 cucTteMa
HeJIMHEeHHBIX
anredbpanueCcKux
YpaBHEHMIA

b. Meton HeroToHa

3 0OBIKHOBEHHOE
mudpdepenmansHoe B. Metog Ditniepa
ypaBHeHUe

I'. Metog, MonTe-Kapio

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIUIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

YKa)KuTe UrceHHbIe METO/bI DELIEHW 3a4dUn Koim

1.  MeToj «30JI0TOTO» CeueHus
2. MeTOo/, "TIPOrOHKH"
3. MeTof, Jiinepa

4 metog, Pynre-Kyrra 4-ro nopszka
ITpouuTaiiTe TEKCT, BBIOEPUTE MTPABU/ILHBIE OTBETHI U 3alMILIUTE apryMeHThI, 000 CHOBBIBAOIIME BBIOOD
OTBETOB
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Ne 8

Ne 9

YKa)kuTe unc/ieHHble MeTo/bl HAXOKIeHUss MaKCMMyMa (QyHKLIAN
1. «30/10TOrO» CeueHus

2. Metog Dilsiepa

3. MeTof JehOopMHPOBAHHOTO MHOTOT'PaHHUKA

4. meton ®ub60HAUM

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBIN OTBET U 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[HEe BLIOOD
oTBeTa

YKa)kuTe UKMC/IeHHBIN MeTO/ HaXO0XXAeHUA MdaKCUMYyMa q)YHK]_[I/II/I

1. Metop ["aycca

2. MeTo/ Jitnepa

3. MeToZ, e OpMHPOBaHHOTO MHOTOTpaHHUKA
4. MeTog, PyHre-Kytra 4-ro nopsiska

[TpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

YKa)KuTe KaKuM YUC/IeHHBIM MeTOZI0OM MOYKHO PellIUTh TPaHCLIeHJeHTHOe ypaBHeHue
1. ITonOBHUHHOTO fe/IeHus
2. «30710TOTO» CeueHus

3. metozoM "aycca

4. metozoM Ditepa

Ne 10 TTpouuTaiiTe TeKCT, BbIOepUTE MTPAaBUIBHBIN OTBET U 3alMIIMTE apryMeHThl, 000CHOBBIBAIOLIE BEIOOD

OTBeTa
YKa)KyTe UHC/IeHHBIN MeTO/[, pelieHns CUCTEMBI JIMHEHHBIX ajr E6paI/II—IeCKI/IX ypaBHEHI/Iﬁ

1.  MeToj «30JI0TOTO» CeueHUs
2. metop, ["aycca
3. MeToZ, Dunepa

4 metog, PyHre-KyTtra 4-ro nmopsizika

Ne 11 TTpouuTaiiTe TeKCT, BeiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apTyMEeHThI, 000CHOBBIBAIOILME BEIOOD

OTBETOB
YKa)KrTe UMC/IeHHbIe MeTO/[bl pellieHHs] CUCTeMbI JIMHeHHBIX anrebpanuecKrix ypaBHeHHH

1. MeToZ, "TIpOroHKu"

2. metop, ['aycca

3. MeTo/, Dtinepa

4. MeTog, PyHre-Kytra 4-ro nopsigka

Ne 12 TIpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

ITepes Bamu pacriosio)keHO HeCKOJTbKO METO/JIOB pellleHHsl ypaBHeHU. 3Hasi CyTh MeTo/ia, HeoOX0uMOo
OTIPe/Ie/TUTh TUI YPaBHEHHUs], KOTOPBIN OH peliaeT. K Kak/j0H Mo3UIUK, JaHHOW B JIEBOM CTOJIOLE,
nozibepuTe COOTBETCTBYIOIIYIO TIO3UIUIO M3 TIPABOTO CTOJIONIA.

TUI ypPaBHEHUs]  METO/, PeLleHust

1 Metog, PyHre-

Kyrta A. MeTo[| HaXOX/|eHHsI MaKCUMyMa QyHKLAN

2 Metop I'aycca  B. MeTop peliieHusi CCTeM JIMHEHHBIX anrebpanuecKux ypaBHEHHUH
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3 Metoz B. metop perienus arddepeHIMaibHOTO YpaBHEHUS B YaCTHBIX
«30710TOr0» TIPOM3BOJHBIX
CeyeHus

I". MeTO[, perieHNst 0OBIKHOBEHHBIX JUQdepeHIaabHbIX YpaBHEHHH
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