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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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
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-1 — CnocobeH NpoeKTUPOBaTh, KOHCTPYHUPOBATh M COMPOBOX/ATh Ha BCEX 3Tarax >KU3HEHHOIo LMK/
KOCMHYeCKHe armaparbl, KOCMUYeCKUe CUCTEMBI U X COCTaBHbIE YaCcTH

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IIK-1

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

HaBBIKOB B 00/1aCTU MO/IeTMPOBAHUS Pa3/IMUHBIX TEXHUUECKUX yCTpPoicTB (OITK-2)
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,

0TOOpaXKaTh 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

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.

CopepXaHve [UCLMIUVIMHBL SIBASeTCS OCHOBOW s ocBoeHusi gucuuriivdH: HAJEXHOCTD
N3AE/INA PKT.

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

e OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEI COBPeMeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTO/b30BaTh UX JJIs pellleHus 3a/iad rpodeCcCUOHaNbHON fesiTeTbHOCTH

e [T1K-94 — Crioco0eH K yripaB/ieHHI0 HH(OpMaLiieil 1 JaHHBIMH, TOMCKY UCTOUHUKOB MH(GOPMALU U
[JAHHBIX, BOCIIPUSITUIO, aHa/IU3y, 3allOMUHAHHIO U Ilepejjade HH(POPMaLIMK C UCII0/b30BaHKeM L{U(PPOBbIX
CpeJiCTB, a TAaK)Ke C IIOMOIIBI0 aTOPUTMOB IIpY paboTe ¢ MoTyYeHHBIMH U3 Pa3/IUYHbIX UCTOYHHKOB
JAHHBIMHU C 11e/1b10 3¢ QeKTUBHOTO MCII0/IH30BaHUs TI0/TyuYeHHOW HH(OPMALUK AJIs pelleHus 3aa4y



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

KYPC
CEMECTP

BCETO

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

3aHATUA
CamocTrosTebHasA

pabora crygeHToB

Jlekuuu
IIpakTHUecKHe

®dopmupyemast
KoMmmereHus, %

K-1

I

OLeHKa J0CTOBEPHOCTH MO/,

Paspaen 1. OGuwue ¢ 51 0 MOJie/TUP Oc e moHaATHA. 1.1. [lusakTuueckas
enuHuLa 1 TTakeTsl MPUK/IaHBIX IPpOrpamm Ha npeanpusatusx PKT B nHkeHepHOM
JlesTenbHOCTH. 1.2, /luflakTueckas efuHuLa 2. MaremaTtuueckoe MogenposaHye. dopma
MaTeMaTHuecKoro OMMCaHus Pa3/MUHbIX (HHU3MUeCKUX siBleHni. [Togo6ue Mogeneil MHOTHUX

4 7 npoueccos. 1.3. [lufakTuueckasi ejHULA 3. YPOBHU MOZenupoBaHusl. OCHOBHbIe Tambl 25
Mozie/IMpoBaHusl. IIocTaHOBKA M aHa/IM3 3aa4H MCC/IeJ0BaHNs, MaTeMaTHYeCcKoe ON1caHue
obbekTa. 1.4. luakruueckas efuHuna 4. Beibop tnna Mogesm. OnpefienieHre cofiep>KaHust
MoZle/i, eé napaMeTpoB M XapakTepucTuk. 1.5. [luakruyeckas eguHua 5. IlnanupoBanve U
OpraHM3aLys MOJle/IbHOTO SKCriepuMeHTa. FIHTepripeTalyis pe3y/bTaToB UCC/Ie/[0BaHUs.

25

06bIKHOBeHHBIX /juitdepeHianbHbIX ypaBHeHuit. KpaeBbie 3aaun.

Paspen 2. Moaelu MMKPO U MakpoypoBHe#. 2.1. /lufaktiueckas efuHULIA 6.

[IpezcTaBneHre MaTeMaTHUeCKUX MOZe/ieil B B anrebpanyeckux ypaBHeHHH. Unc/ieHHbIe
4 7 MeTO/Ibl pellieHHs! TMHeHHBIX U HelIMHeHHBIX ypaBHeHUH U CUCTeM ypaBHeHUH. 2.2. . 32
Jupakrideckas earHuua 7. JJuHamuueckue Mozeny. YucaeHHble MeTo/bl pellieHust

12

25

Paspen 3. IIpefcTaB/ieHne MaTeMaTHYeCKHX Mo/esiel B Buje AuddepeHnuanbHbIX
4 7 YPaBHEHHH B 4YaCTHBIX MPOU3BOAHBIX H MeTOAbI UX pemeHus. 3.1. /lufakruueckas 43

eHMILIA 8. ANMNpOKCHMaLisi 'PaHUYHBIX yCI0BUi. 3.2. [JufakTiudeckas eguHuLa 9. Metog
KOHeuHbIX pasHocTeil. MeToz MoHTe-Kap/io. MeTo/i KOHEUHBIX 3/71eMeHTOB.

21

25

Pazpen 4. OnTuMu3anus, Kak criocoé cpaBHeHHsI Mojie/Ieii M 3aK/II0UUTe/IbHas CTajust
mopenupoBanus. 4.1. Junaktuueckas egunuia 10. ITonatre o BappUpyeMbIX NlapameTpax,
Lies1eBoH (yHKLIMM NMPSMBIX U (YHKLMOHA/BHBIX OrpaHHueHHsiX. Beibop LieneBol yHKIMH.
4.2. lupaktrdeckas efununa 11. OfHoMepHas onTUMM3arys. MeTozb! IOKCKa SKCTpeMyMa
(YHKLMM OFHOI epeMeHHO# Ge3 orpaHrueHui. IIpumep NpUMeHeHHs JaHHBIX METOAO0B IS
MO/le/IMPOBAHMs SHePreTHUeCKOH yCTaHOBKM KOCMUYeCKHX arnaparos. 4.3. [lujiakthyeckast

4 7 euHuLia 12. [TpsiMble MeTO/BI MHOTOMEPHO# onTuMu3aLuu 6e3 orpaHrueHuid. IIpumepsl 44
MeTOZIOB ¥ UX peanu3arysi Ha OBM. PemteHne apyrux 3aziad (anmpoKCUMaLyisi, pellieHne
CHCTeM He/lMHelHBIX arebpanuecKux ypaBHeHHH). I'pajiieHTHbIe METO/bI MHOTOMEPHOM
ontumusalmy Ge3 orpaHuuenuii. IpenmMyIiiecTsa U HejoCTaTKy. ITepexos OT rpa/IueHToB K
KOHeYHBIM pasHocTsM. [Iprmep npriMeHeHust JaHHBIX MeTOZO0B. 4.4. [lufakTryeckas eJUHULIA
13. OnrTMu3aLyst IPY Ha/IMYWK OrpaHnueHuit. MeTtoz MHouTesneit Jlarparka. IlTpacdHble
(dyHKLMM. MeToz, cKomb3siliero Jomycka. IIpuMepsl HCro/b30BaHHMs JAHHBIX METO/I0B.

16

25

Bcero 3a 7 cemecTp

144

51

17 34 93

100

Bcero no gucHyIUinHe

144

51

17 34 93

100

3.2. AyAuTOPHBII NPAKTUKYM

Ne Homep 1 HaiMeHOBaHHe pa3jesna
n/o JUCIMILTAHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oo0nem,

ayp.
JacoB

HaxoxxeHue KopHel TpaHCLIeHIeHTHOTO
1 |Pasgen 2. Mogenyi MUKPO Y MaKpOypOBHeiA. ypaBHeHus. PelieHue cucteM TUHEWHBIX U
HeIMHEHHBIX anredpanueCcKux ypaBHEeHHH.

Paspen 3. IlpencraBneHre MaTeMaTye CKUX
Mogesieil B BUuge fuddepeHMaIbHbIX
ypaBHEHUH B YaCTHBIX IMPOW3BOJHBIX U METO/IbI
UX pellleHVsl.

YucieHHbIe METO/bI pelleHHs
0OBIKHOBEHHBIX UG (epeHI[HaTBHBIX
ypaBHeHH. KpaeBble 3ajauu.

14

3 |Mopjeneli U 3aK/IFOUMTE/TbHAS CTaJUs

Pazpen 4. OntuMu3zarys, Kak crocob cpaBHeHUs | ATIMPOKCUMALUS SKCIIePUMEHTaTbHBIX
JlaHHBIX C OrpaHUUEHUSIMUA MeTOoZlaMH1
MOZle/IMpOBaHusl. ONTUMH3aLMH

12

Bcero 3a 7 cemectp

34

3.3. CamocrosTenbHast padora crygenra (CPC)

6

Ne Copepxxanue |O0beM,
Homep 1 HaumeHOBaHHe pa3jesia AUCHHUIIMHBI
n/n y4eOHOro 3a/JaHusl| YacoB
ITpopaboTka
1 |Pa3men 1. O6uue cBeieHNsI 0 MOJIeTUPOBaHUU. OCHOBHbBIE MTOHSATHSI. JIGKLIUOHHOT'O 23
Marepuasa
2 |Pa3pmen 2. Mogenu MUKPO U MakpOYPOBHE. ITpopaboTka 20
JIEKLIMOHHOTO
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MaTepuasa

Pa3gen 3. IlpencraBiieHre MaTeMaTUUeCKUX Mojlesiel B BUjie ITpopaboTka
3  |muddepeHiHanbHBIX YPAaBHEHUH B YaCTHBIX TIPOU3BOAHBIX U METOABI UX |JIEKLIMOHHOTO 22

peleHws.. MaTepuasa

Paszen 4. OntuMu3zaiysi, Kak criocob cpaBHeHUs Mofiesiel 1 lpopaGorka
4 JIEKITUOHHOTO 28

3aK/TFOUMTe/IbHAsL CTaZiusi MOZe/TMPOBaHUSI.

MaTepuasa
Bcero 3a 7 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
1/2(3|/4/5| 6 |7(8/9| 10 |11 | 12 | 13 |14 | 15| 16 17
7 P P ocC | a3 P nud. 3au.
YcioBHBIE 0003HAUEHMST:
o [IP — aparHOCTHUeCKasi paboTa;
e OC — yCTHBI{ 0POC CTY[EHTOB;
e 13 — njomMalliHee 3aaHUE;
e gud. 3au. — auddepeHLIMPOBAHHbIN 3aueT.
Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB ITPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
ciefyroumx popmax:

AWUAarHOoCTU4YeCKas paGOTa;
yCTHLIﬁ OIpocC CTY[EeHTOB;
AOoMalllHee 3aJdHue.

IIpome)xyTouHas arrecranusi IIPOBOJUTCS B hopMax:
I depeHIMPOBaHHbBIN 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:
ITK-1 CriocobeH MpOeKTHPOBaTh, KOHCTPYMPOBAaTh M COTPOBOXK/ATh HAa BCEX S3Tarax >XU3HEHHOTO IWK/IA
KOCMUYeCKHe anrapaThl, KOCMAUYeCKHe CUCTEMbI U UX COCTaBHbIE YaCTH.

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

OuddepeHMpOBaHHEBIN 3a4eT:
O6yuatoruiics IMeeT MPaBOo Ha MoJTydyeHHe MUHUMAILHOM TOJIOKUTETbHOM OLeHKH TIPY YCJIOBUH YCTIEITHOTO
MIPOXOXK/IeHUsI TEKYILIero KOHTPOJIs yCIIeBaeMOCTH B (popMe iMarHOCTHUeCKor paboThl B COOTBETCTBUH C
rpacdukom paszesna 4.Heo6X0AUMBIM yCI0BHEM TOJTyUYeH s 3a4eTa SIB/ISIeTCs BBINOTHEHHe BCeX KOHTPOJIBHBIX
MEpOTIPUATHH, MPelyCMOTPEHHBIX paboyeli MporpaMMon TUCIUTUTAHEI.
OteHKa onpefiesisieTCs TI0 pe3y/IbTaTaM CAauH JOMaIllHero 3a/laHusl U OTBETOB CTYAeHTa Ha KOHTPOJIbHbIE
BOTIPOCHI.
OteHKa «3auTeHO-0T/IMUHO»: JJOMalllHee 3a/jJaHue C/JaHo C OLIeHKOW «OTIMYHO» U CTY[EHT OTBEeTH/I Ha
KOHTDOJTbHBIE BOTIPOCHI.
OrleHKa «3auTeHO-XOPOILIO»: JOMalliHee 3a/jaHKe C/JaHO C OL|EHKON «XOpOLIO» U CTYJ,eHT OTBEeTU/I Ha
KOHTPOJIbHBIE BOTIPOCHI.
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OrieHka «3auTeHO-yJ0B/IETBOPUTEILHO»: IOMAIlTHee 3aZlaHre C/JaHO C OL[eHKOM «Y/[0BJIETBOPUTETEHO» U
CTY[eHT OTBETH/I Ha KOHTPOJIbHEIE BOTIPOCHI.

«He 3auTeHO» BBICTaB/SeTCS B C/lyuyae, eC/IM He CJJaHo JloMalllHee 3aJjaHle WU CTyJeHT HeBepHO OTBETU/ Ha
KOHTPOJbHbIE BOIPOCHI.

WToroBas orjeHKa 10 AUCLUIUIMHE BBICTAB/ISETCS I10 M0/TyueHHBIM B CeMeCTpe OLleHKaM TpPH BbITIOTHEHUH
KOHTPOJIbHBIX MEPOTIPUSITUIN AUCLIUIIMHBI 110 AeHCTBYOIeH 0a/ibHO-perTHHroBoi cucteme (ITp.Ne687-0 oT
08.09.2023) st sk3ameHa u auddepeHLIIPOBaHHOTO 3adeTa

MeHee 51 HeyZIOB/IeTBOPUTENIBHO / He 3aUTeHO

51 — 74 ynoByieTBOPUTENBHO / 3aUTeHO-YA0B/Ie€TBOPUTEIBHO

75 — 84 Xopo1110 / 3a4TeH0-X0POoLI0

85 1 6osiee OT/IMUHO / 3a4TEHO-OTINYHO
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AyauTopHbIe <
3aHATHS B © E
w R e
KOHTAKTHOM = 8 - H O
s 3 s B = K
dopme =8| ©= T
-9 4 =z = = A
o | B o 5g EE | O
& g HaumeHoBaHHe pa3e/ioB U E g == i ) [oNe)
E E JMAAKTHUEeCKHX eUHHUIL] g o E § ; E : 5 g EB
o o 3 EE|s& ¢ gF
EZ | R
2 2| £§/ S04 <8
= D T &
= - =
= o
Pazpen 1. O01ue cBeieHus 0 YeTHbii
4 | 7 ACT = LI A 25 | 2| 2| 0 | 23 25 ompoc
Moje/iupoBanu. OCHOBHbIE IIOHATHSI.
CTY[IEHTOB
Homarnee
3a/laHue,
4 | 7 [Paspen2.Mopem MUKpO U 32 12 4 | 8 | 20 25 | YerHbii
MaKpOypOBHEii.
or1pocC
CTY[IEHTOB
Pazpgen 3. IlpeacraBienue
MaTeMaTHYeCKHX Mojie/iel B BU/[e YcTHBIH
4 7 |puddepeHnpanbHBIX ypaBHeHU B 43 | 21 7 14 22 25 orIpoC
YaCTHBIX MPOU3BOJHBIX H METObI X CTYZ€HTOB
pelleHus.
Pazpaen 4. OnTumMu3anus, Kak crocoo .
CpaBHeHHs MojesieH 1 YCTHBIR
4 | 7 |P 44 | 16 | 4 | 12 | 28 25 onpoc
3aK/IIOUYHTE/IbHAA CTaUs
CTYJIEHTOB
MO/Ie/TUPOBAHHUS.
Bcero 3a 7 cemecTp 144 | 51 17 34 93 100
Bcero mo aucruninHe 144 | 51 17 34 93 100
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Onenounbie MaTrepuansbl no gucuumiude IIAKETBI ITPUKJTIAJHBIX ITPOT'PAMM HA
MMPEAIIPUATUAX PKT

ITK-1 - Cnocoben npoekmupoeamb, KOHCmMpyupoeamb u COﬂpOGOJ#CbGMb Ha ecex Imanax HCU3HEeHHO020
YUK/1d KOCMUUYeCcKue annapambl, KoCMUu4ecKue cucmembl U Ux cocmdaeHble uacmu

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 COOTBETCTBUE

IMepen, Bamy pacriofio)keHO HeCKOTLKO YPaBHEHUH. 3Hasl TUTT YpaBHEHHs1, HEOOXOIMMO OTIPe/Ie/IUTh
MeTo/, perieHus. K KaXk/i0i Mo3uIUH, JaHHOU B JIeBOM CTOJIOI1e, MO/I0epHUTe COOTBETCTBYIOIIYIO
MO3ULIMIO U3 TIPAaBOTO CTOMOLIA.

TUIl YDaBHEHNSA MeTO/, pelleHns

1 cucrema
JIMHEMHBIX
anrebpanuecKux
ypaBHeHUM

A. Metop I'aycca

2 cucTeMa
HeJIMHEeHHBIX
anrebpanuecKux
ypaBHeHuUM

b. Metog HeroTOHa

3 0OBIKHOBEHHOE
muddepentmansHoe B. Metog Oitniepa
ypaBHeHUe

I'. Metog MonTe-Kapiio

Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

ITepes Bamy pacriosnio)keHO HECKOIbKO METOZ0B pellleHHsl ypaBHeHHH. 3Hasi CyTh MeTozia, Heo0X0oarMo
OTIpe/Ie/TUTh TUIT YPaBHEeHHs], KOTOPBIH OH pelaeT. K Kak/j0¥ 1M03WI1K, JaHHOW B JIEBOM CTOJOLe,
nozibeprTe COOTBETCTBYHOLIYIO MO3UIUIO U3 TIPABOTO CTO/IOLA.

THUII YDaBHEHUS MeTO/, pelieHus

1 Metog, Pyrre- A. MeTop HaxoXK/JeHUsT MaKCUMyMa (QYHKLUU

Kytra
2 Metopg I'aycca bB. MeTo[ pellieHus1 CUCTeM JIMHEMHBIX a/ireOpanvyeckux ypaBHeHUH
3 Meron B. meTo pertienus auddepeHIraIbHOTO YpaBHEHHUS B YaCTHBIX
«30JI0TOrO» ) AP A PEHI yp

TIPOM3BO/THBIX
ceueHust

I". MeTog pereHusi 0OBIKHOBEHHBIX J¥ihdhepeHIanbHbIX YpaBHEHUH

Ne 5 TIlpouuTaiiTe TEKCT ¥ yCTaHOBHTE M0OC/Ie[0BaTeTbHOCTh

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
Ne 6 TIIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/Ie[OBAaTeTHHOCTD

YKakute noc/jieA0BaTe/IbHOCTE PELIeHUa CUCTEM JIMHEHHBIX aJ'IFe6paI/IQECKI/IX YPpaBHEHUA
UTepaljuOHHBIMU METOAdMMU:

1 3a/laHKe Ha4da/JIbHOI'O HpI/I6J'[I/I)KEHI/IH " TOYHOCTHU
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Ne 7

Ne 8

Ne 9

2 TIpoBepKa yC/I0BUsI IIpeKpallieHus nTepaLyi

3 BBIYMCIIEHHE CJIe/[YIOIIEero MPUOJVKeHHST

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

YKa)KuTe KaKuM YKUC/IeHHBIM MeTOZ0M MOKHO PELNTh TPAHCLIEHJEHTHOe ypaBHeHHe
1. TTosioBUHHOTO JeneHust
2. «30JI0TOTO» CeYeHUs

3. MmetozoM ["aycca

4. metozoM Ditiepa

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

YkakuTe UMC/IeHHBIN MeTOJ, PeIlIeHUs] CUCTeMBI JIMHEHHBIX a/re0panyeckux ypaBHEHUM

1. MEeTO[, «30/I0TOTO» CeueHust
2. metop ["aycca
3. MeTof, Dtinepa

4 metog, Pynre-Kyrra 4-ro nopsaka

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET M 3alUIIINTE apTyMeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

YKa)XKuTe UHMC/IeHHBIN MeTO/ HaXO0XXAeHUA MdKCUMYMad CI)YHKL[I/II/I

1. Metog 'aycca

2. MeTof, Ditnepa

3. MeToZ, ie(pOpPMHPOBAaHHOTO MHOTOTpaHHUKA
4. Metoz PyHre-Kyrra 4-ro nopsigka

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPryMeHThI, 000CHOBBIBAIOIL[ME BEIOOD

OTBETOB
YKa)KuTe urceHHbIe MeTOAbI pelIeHUs CUCTEMbIL JIMHEHHBIX aJ'IFe6paI/I'~{ECKI/IX ypaBHeHI/If/i

1. MeTO/| "TIPOTOHKM"

2. metop, ["aycca

3. MeToZ, Dunepa

4. MeTtog, PyHre-KyTtra 4-ro mopsizika

Ne 11 HPOQHTaﬁTe TeKCT, B]:IGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie B]:I60p

OTBETOB
Ka)KHTe YMC/I€HHbIE METObI DellleHWs 3a4aun Komm

1. METO/I «30JI0TOr0» CeueHus
2. MeTO/, "IIPOrOHKH"
3. MeToz, Jdiinepa

4 metop Pynre-Kyrra 4-ro nopsiaka

Ne 12 TIpouuTaiiTe TEKCT, BbIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
YKa)kuTe UnC/ieHHbIe MEeTO/bl HaXOXKAeHHA MaKCUMYyMa CbYHKL]I/II/I

1. «30J/I0TOrO» CeueHus
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2. MeTog diiepa
3. Metoj fedhopMUPOBAaHHOTO MHOTOTPaHHHKA

4. meton ®ub60HAUM
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