MUWHOFBPHAYKU POCCUU

(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

JleBrxuH A.A.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITAKETBI ITPUKJ/IAZJHBIX ITPOI'PAMM HA IIPEJITPUATUAX PKT

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk pabdoueit
MPOrpamMMebI

24.03.01 PakeTHbIe KOMILJIEKChI M KOCMOHABTHKA

HNuadopmannonHo-u3MepHuTeIbHAasA TEXHHKA M TEXHO/IOTHH

bakanaBpuar

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN

A3 KOCMUYECKMUE ATITTAPATEI 1 IBUTATE/IN

YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA)
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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
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
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:

IMK-6.1 — CnocobeH co37aBaTh W TO/IEPKUBATh MPOIECChI KU3HEHHOTO MK/ MPOAYKIMH B PAaKeTHO-
KOCMUUYeCKOl TIPOMBIIIEHHOCTH, peaan30BaHHbIe B UH(POPMALIMOHHBIX CUCTeMaxX

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-6.1

3HAHUA:
Ha ypOBHe TIpe/ICTaB/IeHHi: pHoOpeTeHue CTy/leHTaMH 0CHOB TeOPeTUYeCKUX 3HaHUK M MPaKTHUeCKIX

HaBBIKOB B 00/1aCTU MO/IeTMPOBAHUS Pa3/IMUHBIX TEXHUUECKUX yCTpoicTB (OITK-5)
Ha YpOBHe BOCIIPOM3Be/leHUsl: aHa/iu3 (U3MUecKnX SIBeHWH C MCIonb3oBaHueM DBM, mposezneHue
ONTUMU3ALMOHHBIX PACYETOB;;

YMeHus:
TeopeTUYeCKHe — COCTaB/IATh MaTeMaTHuecKyro Mofeb QyHKIIMOHUPOBAHHWS TEXHIUUECKOTO YCTPOMCTBa

Wy GU3NYEeCKOro sIB/IeHNS],
MpakTUYeCKWe —COCTaB/IATh PacyéTHyrO MnporpaMMmy aag OBM, BemmonHATE nporpaMMmy Ha OBM,

0TOOpaXkaTb pe3y/bTaThl PACUETOB;;

HABblKU:
HABBIKKM TIOCTAHOBKM W  UMC/JI€EHHOI'O peEHIeHHWda MaTeéMaTH4YeCKHUX 3a/idd C HCII0/Ib30BaHUEM

BBIUHC/TUTETEHOM TeXHUKH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuyunvba ITAKETBI ITPUKJTIATHBIX ITPOI'PAMM HA IIPEAITPUATUSAX PKT sBasiercs
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NMH®OPMAIIMOHHBIE TEXHOJ/IOTYUN 11 ITIPOT'PAMMUPOBAHMUE.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI Pa00TEl COBPeMEeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTIOb30BaTh WX JJIs pellleHus 3a/iad rpodeCcCUOHaIbHON fesiTeTbHOCTH

e OIIK-7 — CrniocobeH pa3pabarbiBaTh aIrOPUTMbI X KOMIIbIOTEPHBIE ITPOrPaMMbl, IPUTO/HbIE IS
MPaKTU4YeCKOro NpUMeHEeHHNs

¢ [TK-93 — CniocobeH reHepyvpoOBaTh HOBBIE WJIEH [I/IA PEeIlleHHs 3a/iau [Tu(POBOH SKOHOMUKH,
abcTparupoBaThCsl OT CTaHJAPTHBIX MOZeJlel, repecTpanuBaTh CJAOKUBILNECS CTIOCO0B! pellieHHs 3a/1auy,
BBI/[BUTaTh a/IbTepPHaTUBHbIE BADUAHTHI AeHCTBHH C 11e/1bl0 BEIPAOOTKM HOBBIX ONTUMA/IbHBIX
aJropuTMOB



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
efuHMLa 1 TTakeTbl MPUK/IaJHBIX IPOrpamMM Ha npeanpusaTusx PKT B uHKeHepHO#
JesiTenbHOCTU. 1.2, [lupakTuueckast efuHuLa 2. Matemarrnueckoe MofienrpoBaHue. dopma
MaTeMaTHuecKoro ONMCaHMs Pa3/MYHbIX (HHU3MUecKnX siBneHnid. [Togo6ue Mogenei MHOTHUX
4 8 npoueccos. 1.3. [lulakTuueckas efrHuLa 3. YPOBHU MoZelpoBaHusl. OCHOBHBIe 3Tarbl 19 P 2 0 17 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
4 8 MeTO/Ibl pellieHHs! TMHEeHHBIX U He/TMHeHHBIX ypaBHeHUH 1 CUCTeM ypaBHeHuH. 2.2. . 24 9 3 6 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
4 8 YPaBHeHHH B YaCTHBIX NPOM3BOJAHBIX M METO/bI UX pemienust. 3.1. [lujakruyeckas 30 13 3 10 17 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 (YHKLMM NPSMBIX M QYHKLMOHA/IBHBIX OrPaHYeHHsIX. BbIOOp Lie/ieBoi (yHKLMH.
4.2. lupaktryeckas efunuiia 11. OfHoMepHasi onTUMM3aLysi. MeTozbl ToMCKa SKCTpeMyMa
(yHKLMM OfHOI epeMeHHO¥ Ge3 orpaHuueHni. IIpumep npUMeHeHus: JaHHBIX METOAOB st
MO/lelTMPOBaHUsl SHepreTHUeCKON yCTaHOBKM KOCMUYeCKHX arnaparos. 4.3. [lnjjaktnueckas
4 8 enunuLia 12. TIpsiMble METO/bI MHOTOMEDPHO# onTHMHU3aLK 6e3 orpaHuueHui. IIpumepsl 35 15 5 10 20 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 nprMeHeHus laHHbIX MeTOZ0B. 4.4. [lufiakTyeckas eJMuHULIA
13. OnTuMu3aLMst NPY Ha/IMUKMK OrpaHH4eHni. MeTtog MHoXutene#t Jlarparxka. LlItpadHsie
(yHKLMM. MeToz CKo/b3sILIero Jorycka. IIpuMeps! HCro/Ib30BaHUsT JAHHBIX METO/IOB.
Bcero 3a 8 cemecTp 108 39 13 26 69 100
Bcero no gucuuninHe 108 39 13 26 69 100
3.2. AyAuTOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep u HaumMeHOBaHUe pa3fea
Tema MNPAKTHYECKOI'0 3aHATUA ayA.
n/n JUCLIUIIAHBI
qacoB

HaxoxieHne KOpHel TpaHCLeH/IeHTHOTO
Pasgen 2. Mogenu MUKpPO U MakpOypOBHEM. ypaBHeHUs. PellleHne cuCTeM JTMHENHBIX U
HeJIMHeHHBIX anrebpanuecKnx ypaBHEHHUH.

Paspen 3. IlpencrasieHre MareMaTuye CKUX
Mo/esnet B Bujie quddepeHIMaTbHbIX
YPaBHEHUM B UaCTHBIX IMPOU3BOHBIX U METO/IbI
UX peLIeHws.

YucieHHbIe METO/[bI PELIEHUs
0OBIKHOBEHHBIX AU(depeHIraTbHbIX
ypaBHeHMt. KpaeBble 3a/jaum.

10

Pa3gen 4. OnrtuMu3anust, Kak crmocob cpaBHeHus |ANMPOKCHUMALMS SKCIIepUMEeHTaTbHbIX
JIaHHBIX C OrpaHUYeHUs MU MeTo[aMu

MOAEHEﬁ W 3aK/IHOUYNTe/IbHAaA CTaAus
MOJe/IMpOBaHUsA.

OMNTUMH3allH

10

Bcero 3a 8 cemectp

26

3.3. CamocrosnTenbHas padora crygenta (CPC)

6

Ne CopepikaHue Oo0nemMm,
Homep 1 HauMeHoOBaHMe pa3jeia AUCHUINIMHBI
n/m y4eOHOro 33/JaHiA | YacoB
ITpopaboTka
1 |Pa3gen 1. O61iue cBefeHUs 0 MOeIMpoBaHHU. OCHOBHBIE TIOHATHS. |MaTepHaIoB 17
MpaKTUYeCKUX 3aHITUN
2 |Pa3men 2. Mogenu MUKPO ¥ MaKpOYPOBHeH. ITpopaboTka 9
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[MarHocTuyeckasi pabora;
YCTHBIN OTPOC CTY/I€HTOB;
JOMalliHee 3a/jaHue.

IIpomexxyTouHas arrecTanusi IIPOBOJAUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.

JIEKI[IOHHOTO
Marepuasa
3 BrimonHeHue 6
JIOMAIITHeTO 3a/laHust
Pa3gen 3. IlpencrapiieHre MaTeMaTUUeCKUX Mojiesiel B BUjie ITpopaboTka
4  |muddepeHLanbHBIX YpaBHEHHH B UaCTHBIX TIPOU3BOAHBIX U METOAbI [MaTepPUasioB 17
UX peLleHus!. MPAKTUYeCKUX 3aHSATHN
Paszen 4. OntuMu3aiysi, Kak criocob cpaBHeHUs Mofiesiel 1 IpopaGorka
5 MarepuasoB 20
3aK/TFOUMTe/IbHAsL CTaZiusi MOZe/TMPOBaHUSI. .
MPAaKTUYeCKUX 3aHSATHN
Bcero 3a 8 cemectp 69
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
112|3|4 5 6 7,89 10 11 12 13
8 oC P P a3 mud. 3au.
YcioBHBIE 0003HAUEHMST:
o JIP — aparHocTHUeCKasi paboTa;
e OC — yCTHBII 0OPOC CTY[EHTOB;
e 13 — njomMalliHee 3aaHUE;
o mud. 3au. — AuddepeHIIMPOBaHHbBIN 3aueT.
Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTePBaJlbl B
ciefyroumx popmax:
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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
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A3
KOCMUWYECKUE ATITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-6.1 CriocobeH co37aBaTb W TOJ/I€P)KUBATh TPOIECChl KU3HEHHOTO IMK/JIAa TIPOAYKIMM B paKeTHO-
KOCMUYECKOHN MPOMBIIIUIEHHOCTH, peaii30BaHHbIe B UHPOPMAI[MOHHBIX CUCTEMaXx.

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 (13 4.), mpakThyeckue 3aHaTusA (26 u.), camocTosTesnbHass pabora
ctyzeHrta (69 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI

ITAKETBI IIPUK/TAJTHBIX ITIPOTPAMM HA IIPEATIPUATUAX PKT

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 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,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHnoBaHue PexoMenjIyemast JITepaTypa TpyRoeMKOCTB,
paboThI yac.
Paspen 1. O6mue cBefieHusi 0 Moje/IMPOBaHUU. OCHOBHBIE IIOHATHA.
ITpopabotka B. B. Xopocos. . Maremarrueckoe MOZie/IMpOBaHUeE C
MareprasioB rcnons3oBanreM Matlab: CI16. BT TY "BOEHMEX" um. . @. 17
TPaKTHUUeCKUX 3aHITUM YctuHoBa, 2018 (1)
Wroro o pasgeny 1 17
Pazgen 2. Mopein MEUKPO M MaKpOypOBHEH.
Jl;{eizpljf}?;gio Mareprana B. B. Xopocos. . MatemaTrueckoe MoZeMpoBaHue C 9
vcrons3oBanreM Matlab: CI16.5T'TY "BOEHMEX" um. . ®.
Brironxerue YeruHoga, 2018 (2) 6
JOMallIHero 3aJaHus
Wroro o pasgeny 2 15

Pazgen 3. IlpescTaBiieHHe MaTeMaTHUYeCKHX Mopeieii B Buje AuddepeHnaIbHbIX ypaBHeHHI B

YdCTHBIX ITPOU3BOJHBIX U METO/bI UX pellleHus.

ITpopaboTka
MaTepuasioB
MPaKTUYeCKUX 3aHITHH

YctuHoBa, 2018 (3)

B. B. Xopocos. . MaremaTrueckoe MOZeMpoBaHye C
ucrionb3oBanreM Matlab: CII6.5I'TY "BOEHMEX" um. 1. ®. 17

Wrtoro no pasgeny 3

17

Pa3]I[EJI 4. Ol'lTI/lMI/Bal.U(lﬂ, KaK CIocoo CpaBHEHUHA MOAEJ’[Eﬁ U 3dK/TIOUUTE/IbHAA CTad/JUA MO/1€/IMPOBAHUSA.

ITpopabotka
MarepuaoB
TPaKTHUUeCKUX 3aHITUM

YctuHoBa, 2018 (3)

B. B. Xopocos. . MaTremaTrueckoe MO eIUupOBaHue C
ucnosb3oBanueM Matlab: CIT6.BT'TY "BOEHMEX" um. 1. ®. 20

Wroro no pa3peny 4

20

11
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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.

JomMaiiHee 3aaHue
Tembl 3a7aHUT.
1.PerieHue 3agaun Koiu.
2. Pemienue KpaeBoy 3a/lauyl.
3. MogenupoBaHye TeueHusl BsI3KOM >KUJKOCTHU.
4. OnTuMU3aLys NPy HaIMUMK OrpaHUYeHU.
5. HaxokzieHre KOpHeli TpaHCLIeHJeHTHOTO YpaBHEeHUSI.

IoMariHee 3a7laHiie CYATAETCSI TIPUHATHIM IIPY BBITTIOJTHEHUH BCEX CIIeYIOIINX KPUTEePHEB:

- IPaBU/ILHOCTb Pe3Y/IbTaTOB pacyeTa;

- TIPaBUJIHOCTh BBITIO/IHEHHS rpadrueCcKoil YacTH 3aJaHusi;

- IPaBUJILHOCTE 0OPMIIeHHS 0TYeTa (CTPYKTYPHAas YIOPSA0UeHHOCTb, HaJlnuKe BCexX He0OXOAMMBIX
pasiesioB);

- JOTTyCKAlOTCs1 He3HAUMTe/IbHbIe MCIIPaB/IeHHs B OTUeTe.

IomariHee 3a7iaHyie He MOXKET OBbITh ITPUHSATO U TIOJJIEXKHUT J0PabOTKe B CiIydae:

- omMOOK B pacueTax v npu odopmieHnH rpaduueckoro Matepuana;

- HeOpe>KHOTO 1 6e3rpaMOTHOTrO 0hOPMIIEHHS OTUeTa.

ITpu cade AOMaIIHEro 3alaHus TIpelyCMaTpUBAETCs OTBETHI CTY/I€HTA Ha BOIIPOC mpernozaBatesis. Kpurepuu
OLIEHVBaHMSI:

- «OT/IMYHO»: CTY/IEHT OTBETHJI Ha BOTMPOC MPero/iaBaTerisl.

- «XOPOIIIO»: CTYZIEHT He OTBETH/I Ha TIEPBBIA BOMPOC MPero/iaBaTe/isi, HO Ha BTOPOH BOMPOC OTBETHJT BEPHO.

- «YJOBJIETBOPUTE/TLHO»: CTY/IEHT He OTBETU/I Ha MEepPBbIA U BTOPOM BOIIPOC Mperno/iaBaTeris, HO Ha
MOC/IeyIOIIYe BOTIPOCKHI OTBETH BEPHO.

- «HEyZOBJIETBOPUTE/ILHO»: CTYI€HT He OTBETH/I Ha TPU BOIMpOCa Ipernojaearesisa. Pabora moajiexxur
TOBTOPHOM cZiaue.

JuddepennupoBaHHbIil 3aueT

JuddepeHripoBaHHbIl 3aueT:
OO6yuaroiuiics UMeeT IpaBo Ha MoJIyyeHre MUHUMAa/IbHOM IT0JI0KUTE/IbHON OLJeHKH NP yC/IOBUM YCIIELTHOTO
TIPOXOXKZeHVsI TEKYILero KOHTPOJIs yCIIeBaeMOCTH B hopMe iMarHOCTHUeCKor paboThl B COOTBETCTBHH C
rpacdukom paszesna 4.HeoOX0AUMBIM yCIOBHEM TIO/TyUYeHHs 3a4eTa SIB/ISIeTCs BBINOTHEHHe BCeX KOHTPOJIBHBIX
MepOTPHSTH, ITPe/lyCMOTPeHHbBIX paboueil porpaMMoit AVCLUTIIAHB.
OreHka omnpefienseTcs IO pe3y/abTaTaM CAa4yy JOMalllHero 3a/jaHysl ¥ OTBETOB CTy/leHTa Ha KOHTPOJIbHbIe
BOTIPOCHI.
OrleHKa «3auTeHO-OTJIMUHO»: [lOMalllHee 3a/JaHue CaHO C OLIeHKOHM «OT/IMYHO» U CTY[EeHT OTBeTU/ Ha
KOHTPOJIbHbIE BOIIPOCH!.
OrnleHKa «3auTeHO-XOPOILIO»: JOMAllIHee 3a/jaHKe C/JaHo C OL{EHKOW «XOpOIIOo» U CTYJeHT OTBEeTU/I Ha
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KOHTPOJIbHBIE BOIIPOCHI.

OrieHka «3auTeHO-y/J0B/IETBOPUTEILHO»: IOMAIITHee 3aflaHre CJIaHO C OL[eHKOM «Y/[0BJIETBOPUTETEHO» U
CTYL,eHT OTBETH/1 Ha KOHTPOJIbHbIE BOMPOCHI.

«He 3auTeHO» BbICTaB/sSIeTCS B C/lyuyae, eC/IM He CJJaHo JloMalllHee 3aJjaHle WU CTyJeHT HeBepHO OTBETUJI Ha
KOHTPOJIbHBIE BOIIPOCHL.

WTorosas oLjeHKa IO AMCLUIUIMHE BBICTAB/ISIETCS I10 [T0JIyUYeHHBIM B CeMeCTpe OLIeHKaM IPH BbITOJTHEHUN
KOHTPOJIbHBIX MEPOTIPUSITUI JUCIIUTUTHHEI T10 AeHCTBYoIIel OanmbHO-pedTHHIoBO# cucteme (T1p.Ne687-0 ot
08.09.2023) ps1s1 sx3aMeHa U fuddepeHIMPOBaHHOTO 3a4yeTa

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

51 — 74 ynoBieTBOPUTENBHO / 3aUTEeHO-YA0B/IeTBOPUTEBHO

75 — 84 xopo110 / 3a4TeH0-X0pOoLI0

85 1 Gosiee OTJIMUHO / 3a4TEHO-OTIIMYHO
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
° =a}
3aHATHA B = ~
KOHTaKTHOM 5 5 g § g%
dopme = 2 5 anill=d
-9 I [=-- < Ay
o | B o s x| EE& g O
& g HaumeHoBaHue pa3jesioB 1 E g = [ E_ = oNe)
2 = JMAJAKTHYECKUX eJUHHIY o el Y S = o=
X | & 2| ©| E|g8|E=| &8 i)
) e = I oH | Q S < p=an!
O | £ EE|RS =3
AR E8|O0& = <2
= N i
= X =
= @)
Pazgen 1. O0uue cBeieHUs 0 YCTHbili
4 | 8 AT 7. LI A 92 2] 0 | 17 25 onpoc
MopaeMpoBaHuid. OCHOBHBIE IOHATHA.
CTY[IEHTOB
Homarnee
3a/laHue,
4 | g Paspen2. Mopen Mukpo u 249 |3 6 | 15 25 | Yermwii
MaKpOypOBHeM.
orpocC
CTYZIEHTOB
Pazpgen 3. IlpeacraBienue
MaTeMaTHYeCKHX Mojie/iel B BU/[e YcTHBIH
4 8 |muddepeHnmanbHBIX ypaBHeHUI B 30 | 13 3 10 17 25 orIpoC
YaCTHBIX MPOU3BOJHBIX M METOABI HX CTY[IeHTOB
pelieHus.
Pazpaen 4. OnTumMu3anus, Kak crocoo o
CpaBHeHHs MojesieH 1 YCTHBIR
4 | 8 [P 35 /15| 5 | 10 | 20 25 onpoc
3aK/TIOUMTE/TbHAsA CTaus
CTYZIEeHTOB
MO/Ie/TUPOBAHHUS.
Bcero 3a 8 cemecTp 108 | 39 | 13 26 69 100
Bcero mo aucruninHe 108 | 39 13 26 69 100
14 28720




Onenounbie MaTrepuansbl no gucuumiude IIAKETBI ITPUKJTIAJHBIX ITPOT'PAMM HA
MMPEAIIPUATUAX PKT

ITK-6.1 - CnocoGeH co30asamb u noddepicueamb Npoyecchbl HCU3HEHHO20 YUK/1a NPOOyKYUU 8 paKenHo-
KOCMUYeCKoll NpoMbIUL/1eHHOCMU, peaau308aHHble 8 UH(OPMAYUOHHBIX cucmemax

Ne 1 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

Yro Takoe hu3nyecKoe Mo/eTMpoBaHue?
Ne 2 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BepPHYTHI 000CHOBAHHBIN OTBET

YTo BBICTyNaeT B KaueCcTBe 00beKTa MOAe/THPOBAHNSA TP MaTeMaTHYeCKOM MO/ e/ THPOBaHHH
Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh

YkakuTe MOC/Ie/I0BaTeTbHOCTD PEIIEHUs] CUCTEM JIMHEHHBIX anrebpandecKuX ypaBHEHHUS
WTEepPaI[MOHHBIMI MEeTOJJaMHU:

1 3afiaHMe HauaIbHOTO MPUOIVKEHUS] ¥ TOUHOCTU
2 TIpOBepKa yC/I0BUs TIpeKpallleHus UTeparuit

3 BBIUHMC/IEHHE CTIeAYIOLIero Npro/IKeH s

Ne 4 TIpouuTaiiTe TeKCT, BEIOEpUTE MPABUIBLHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

YKaKuTe KaKUM YHCJIEHHBIM METOJOM MOKHO PELLWTh TPaHCLIEHJeHTHOe ypaBHeH e
1. [TonoBUHHOTO feneHust
2. «30710TOTO» CeueHus

3. meTogoM 'aycca

4. MmetozoM Ditepa

Ne 5 TlIpouuTaiiTe TeKcT, BeIOepUTe MPAaBU/IbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

YKa)KrTe UMC/IeHHbIA MeTO/| pellieHHst CUCTeMbI IMHeHHbIX aarebpanyecKriX ypaBHeHUH

1.  MeToJ «30JI0TOTO» CeueHUst
2. metop ["aycca
3. MeToz, Diinepa

4 metop Pynre-Kyrra 4-ro nopsiaka
Ne 6 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
ITepes Bamy pacriosio)keHO HECKO/IbKO YpaBHeHUH. 3Hasi TUIT ypaBHeHUs1, He0OX01MO OIIpe/ie/IuTh

MeTop pelieHust. K KaX/0# MO3HULINH, JaHHOH B JIEBOM CTO/IOLIE, T0AOEPUTE COOTBETCTBYHOIYIO
MO3WILUIO U3 TIPABOTO CTO/IONIA.

THUI ypaBHEHUS MEeTO/, pelleHust

1 cuctema
JIUHEeMHBIX
anrebpanuecKux
ypaBHEHUU

A. Metop l'aycca

2 cucreMa
HeJTMHEeHHBIX
anrebpanuecKux
ypaBHEHU

b. Meton HetoToHa

3 0ObIKHOBEHHOE
maddepentmansHoe B. Metoa Ditiepa
ypaBHeHHe

I'. Metog MonTe-KapJio
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Ne 7 IlpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

ITepes Bamu pacriosio)keHO HECKOJIbKO METO/IOB pellleHHsl ypaBHeHH. 3Hasi CyTh MeTo/ia, HeoOX0quMOo
OTIPe/Ie/TUTh TUI YPaBHEHUs], KOTOPBIN OH peliaeT. K Kak/j0l Mo3uIKK, JaHHOW B JIEBOM CTOJIOLE,
nozibepuTe COOTBETCTBYIOIYIO TTO3UIUIO M3 TIPABOTO CTOJIOLIA.

TUIl ypaBHEHUs]  METO/, PeLleHust

1 Merop Pywre- A. MeTo[| HaXOX/|eHHSI MaKCMMyMa (QyHKLAN

KyTtta
2 Metop I'aycca  B. MeTop peliieHusi CHCTeM JIMHEHHBIX anrebpanuecKux ypaBHeHHH
3 Merop B. metop pemenus frddepeHIaNbHOTO YpaBHEHHS B YaCTHBIX
«30JI0TOrO» ’ A D A PEHI yp

TIPOM3BO/JIHBIX
ceyeHust

I". MeTOp, perieHNst 0OBIKHOBEHHBIX JU(depeHIMaNbHbIX YpaBHEHUH

Ne 8 TIIpouMTaiiTe TEKCT U yCTaHOBUTE TOC/E[0BaTeIbHOCTD

YKa)kuTe 1ocefoBaTebHOCTE pellieHust A depeHIHalbHOTO YpaBHeHHsI B UaCTHBIX TTPOM3BOJHBIX
METO/IOM KOHEUHBIX pa3HOCTeH:

1 peltieHre cucTeMbl anrebpandecKux ypaBHeHHUM
2 MOCTPOEHHEe CeTKU

3 cocTaB/ieHre CUCTeMBI anrebpanyeckux ypaBHEHUH

Ne 9 TIIpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET U 3allMILIUTE apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

YKaKuTe Unc/IeHHbIA MeTOZ, HaX0XKAeHUsI MakcuMyMa GyHKLMH

1. metop ["aycca

2. MeTog, Diinepa

3. MeToZ, 1e(hOpMHUPOBaHHOTO MHOTOIPaHHKKA
4. MeTog, PyHre-Kytra 4-ro nopsiska

Ne 10 IIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbI, 000CHOBBIBAOLIHe BEIOOD
OTBETOB

YkakuTe UnC/ieHHbIE METO/IbI PEIIeHUs] CUCTEMBI JIMHEHHBIX anreOpandyeckux ypaBHEHUH

1. MeTO/, "TIPOrOHKH"
2. Metog 'aycca
3. MeToj, Dtinepa

4. MeTog, PyHre-Kyrra 4-ro nopsigka

Ne 11 TIpouwTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3alMIIINTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

YKa)KuTe uMC/IeHHbIe MEeTO/bI DelIeHWA 3a4aun Ko

1.  MeTof «30JI0TOTO» CeUeHUsi
2. MeToZ, "TIPOrOHKH"
3. MeToj, Jiinepa

4 metog, Pynre-KyTra 4-ro nopsaka

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE NPABUIbHBIE OTBETHI M 3alUIINTE apTyMEeHThI, 000CHOBBIBAIOII[He BLIOOD
OTBETOB

YKa)kKuTe UrceHHbIe MEeTOAbI HaXOXAEeHNA MaKCUMYyMa CI)YHKL[I/II/I

1. «30/I0TOro» CceuyeHus
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2. MeTog diiepa
3. Metoj fedhopMUPOBAaHHOTO MHOTOTPaHHHKA

4. meton ®ub60HAUM
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