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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 rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUUECKWE KOMITJTEKCEI PAKET U
KOCMUNYECKHUX AITITAPATOB
larapckuii Cepreii BacunbeBud, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3apexyrorui Kadeapoit MammrakoB A.I1., K.T.H., 101].

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenytomuii kadenpoii MaiurakoB A.IL., K.T.H., JOLI.




1. O6mue XapaKTePpUCTHKH

IIpakTHka Tun npakTuKu
YuebHast OU3NYECKOE MOIEJIMPOBAHUE TEXHUYECKIMNX CUCTEM B ITPUKJTAJJHBIX
MpaKTUKa I[TAKETAX

2. e/ IpaKTHKH

VIMeTh CUCTEMHOE Mpe/ICTaBeHUe 0 MO/IeTMPOBAHUY pa3pabaThiBa€MOl TeXHUUECKOM CUCTEMBI B 1[8J10M, a
MMEHHO: TIOCTPOeHHe MaTeMaTHuyeCcKoi (MMUTALIMOHHOM) MOZle/T1 CUCTeMBbI; TOCTAHOBKA M pellieHue 3a/jaul
OTITUMA/IbHOTO CHHTE3a; TIOCTAaHOBKA U pellieHre 33/jauM SKCIIepUMeHTalbHBIX UCC/IejoBaHri 1 00paboTku
pe3y/IbTaToB; CO3/JlaHHe MTPOrPaMMHOTO 00ecIieueHust 17IsT aBTOHOMHO paboTarolleli TeXHUUeCKON CUCTeMBI
(BHeIIHETO 060PYAOBaHKS); TIOCTAHOBKA U PellieHNe 3a/lau YIpaB/ieHust U PeryTMpOBaHust TeXHUYeCKOH
CUCTEeMOM, TIPUMeHeHHsI CeHCOPOB U UCTIONTHUTEIbHBIX 37ieMeHTOB. Co3/jaHre nHTepGeCHBIX TIPOrPaMMHBIX
TPOZIYKTOB, a TaKKe Ha3HaueHKe U BO3MOKHOCTH MPUMeHEHUs] OCHOBHBIX MHCTPYMeHTOB cpefibl Simulink.

3. 3ajauu NpaKTUKH

OBJ'[aAeTb MPpAaKTUUeCKHMMU HABBIKAMU TTIOCTPOEHUA MareMaTHue CKOM (HMHTaL[HOHHOfI) MOAe/ I CUCTeMbI U
OCBOHWTH METOAUKY CO3[AdHHS ITIPOrpaMMHOI0 obecrneueHus [J11 aBTOHOMHO pa60Ta}0Lue171 TeXHHUYEeCKOI
CHUCTEeMBI.

4. MecTo NPaKTUKHU B CTPYKType 00pa30BaTe/IbHOM MPOrpaMMbI

DPUSNYECKOE MOIEJ/INMPOBAHUE TEXHUYECKUX CUCTEM B IIPUKJIA/IHBIX TTAKETAX siBnsieTcs
IUCLIUILIMHON 003amenbHOU uacmu 6/10Ka 2.

Copepxanue JVCLIUTI/IMHBI SBJISIETCS JIOTUYeCKUM TMIPOZ0/DKeHVEM JVCLIUIUIVH:
ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHUE TEXHNYECKUX CUCTEM B ITPUKJ/IAJHBIX
ITAKETAX, ®PU3NKA.

ITpeaBapuTe/bHBIE KOMIIETEHI[UH, CGHOPMUPOBaHHBIE y 00ydYaloIerocs /0 Hauajga W3y4YeHus
JUCLIUILIUHBIL:

OIIK-1 — CrnocobeH TNPUMEHSTb ecTeCTBeHHOHAayuHble W OOLjeMH)XeHepHble 3HaHWs, MeTOAbI
MaTemMaTU4yeCcKoro aHalau3a U MOJe/MpOBaHUs], TeOPeTUYeCKOro U 3KCIIePUMEHTa/IbHOTO HWCC/Ie0BaHUs B
rpodeccruoHaTLHON JesiTe/TbHOCTH;

OIIK-2 — CriocobeH MOHMMaTh MPUHIUIBI pabOThI COBPeMeHHbIX MH()OPMaLIMOHHBIX TEXHOJIOTUN U
WCIO/b30BaTh UX JJIs pellleHus 3a7a4 npodeCcCUOHaNbHON esTeTbHOCTH.

5. MecTo u BpeMs NpoBejeHus IPAKTUKH

ITpakTrKa TPOBOJUTCS B TEPEJOBLIX OpPraHU3AlUsAX, TPOMBIIUIEHHBIX TIPEATPUSITUAX, HAYUHBIX U
Hay4YHO-UCC/Ie0BAaTeIbCKUX — YUPEXKAEHUSAX, BeAYIIUX /[JesTeJIbHOCTh T10 HAlpaBJeHWI0 TOATOTOBKU
00yJaroI[UXCsl, C KOTOPBIMH 3aK/IF0UEHBI COOTBETCTBYIOIUE COTVIAIlIeHUs], HAallpUMep:
AO "Pagap MMC", AO "KBb Apcenan", AO "O0yxoBckuii 3aBog"', AO "CIIMBM "MaJtaxut".
B ¢opme KOHTAKTHOI padoThI MO pacMUCAHMIO MPAKTHKA OpPraHu3yercs Ha Kadeape A4..

[TpakTvKa MOXKeT TPOBOAWUTECS B CTPYKTYPHBIX TIOApa3fiefieHussX YHUBEPCUTeTa, 00s1ajaromux
HeoOXOMMBIM KaZIpOBBIM M HayYHO-TEXHHUeCKHUM MOTeHIMaIoM, MaTepuaibHO TeXHHUeCKOH 6a3oii.

Bpewmst poBesieHus: 8 cemectp, 0011iast TPYA0EMKOCTS - 3 3.e.



6. Kommerenumuu oOyuaromerocsi, ¢opMupyeMble B pe3yjbrare NPOX0K/JeHHS
MPaKTUKH

B pesynbrarte NpPOXOKZEHHs JaHHOW TIPAKTHKA OOYYalOIIWICS [O/DKeH IpUoOpecTH Ciefyrolye
KOMIIeTeHLIUH

OowenpodeccoHaIbHbIE KOMIETeHI[UH:

OIIK-2 — croco6HOCTh TIOHWMaTh TPUHLMIBI paboThl COBpeMEHHBIX WH(OPMALIMOHHBIX TEXHOJOTHHA U
WCTIOb30BaTh WX JJIs PellleHus 3aZiad rpodeCcCHOHAIbHOM JesiTeTbHOCTH

DOpPMUPOBAHHIO KOMITETEHIHH C/TYXKUT JIOCTXEHUE C/IeIYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-2

3HAHUS:

Ha YPOBHe TIpe/ICTaB/IeHHI: Ha3HaueHHe U BO3MOKHOCTY TIPUMeHEHUsI OCHOBHBIX HHCTPYMEHTOB CPeIbI
Simulink;

-Ha YPOBHe BOCIIPOU3BE/IEHHS: CO3/laHKe UHTeP(hEeHCHBIX TTPOrPAMMHBIX MPO/IYKTOB;

-Ha YpOBHe TOHWMAaHWs: WUMeTh CHUCTEMHOE TMpeJCTaB/leHre O MOJeMPOBAHUU pa3pabaThiBaeMOi
TEeXHUYECKOU CUCTEMBI B 11€/I0M, @ UMEHHO: TTOCTPOeHNe MaTeMaTUUeCKOl (MMUTAI[MOHHON) MOJIE/T CUCTEMBI;
MOCTAHOBKA U peIlleHue 3aZlaui ONTHUMAa/IbHOTO CUHTEe3a; TIOCTAaHOBKA W PellleHHe 3a/laud SKCTIIepUMEHTa/TbHbBIX
vcciejoBaHn W 00paboTKM pe3y/bTaToB; CO3[aHMe TIPOrPaMMHOTO O0ecrieueHWs] [Jisi  aBTOHOMHO
paboTaroliiel TeEXHUUEeCKOM CHCTeMbI (BHEILIHEro 000py0BaHMsl); MOCTAHOBKA M PeIlleHre 3a/au YIIpaBaeHus U
PEry/UpOBaHUs TEXHUYECKOW CUCTEMOMU, MPUMEHEHHS] CEHCOPOB U UCTIO/THUTE/TBHBIX 37IEMEHTOB;

YMEHUsL:

-TeopeTHUUeCKUe: TIOCTAaHOBKA U PellieHre 3a/lau ONTUMAabHOTO CUHTE3a;

-TIpaKTUUeCKUe: UHTerpalys C BHeIHUMH cuctemamu CAD;

HABbIKU:

-B/Ia[leHHe TIPaKTUUYeCKUMH HaBbIKaMH IIOCTPOEHHsI MareMaTWueCKOM (MMHTALMOHHOW) MOJeTn
CHUCTEMBI;

-OCBOEHHE METOJIMKA CO3/IaHUsl TPOTPaMMHOr0  obecrieueHUsi [iii  ABTOHOMHO —paboTarorieit
TEeXHUYECKOU CUCTEMBI.



7. CTpyKTypa H cojiep)KaHue NPaKTUKHU
OO0111as TPyI0eMKOCTb TTPAKTUKU cocTaBsieT 3 3.e. (B 8 cemecTpe) 108 uacos.

Buj ipou3BoaCTBeHHOM
paboThI Ha MpaKTHKe,

BKJ/TIOUAs
CaMOCTOATE/IbHYIO
padoTy CTyAeHTOB, U
TPYAOEMKOCTH (B Yacax)
Ne
/| Kypc|Cemectp Pazpensl (3Tanbl) NPAaKTHKH
n

ITpou3BoACTBeHHBII
HHCTPYKTaX
N3yueHue JOKyMeHTaLUU
BbIno/iHeHHe 3aJaHAM
O0OpaboTKa pe3y/1bTaToB

BBegnenne. KpaTkas xapakTepucTHKa Ha3HayeHHsl OCHOBHBIX
nipogykToB (Toolbox) 1 o6racTt X MpUMeHeHwsI: CepBepHbIe
1| 4 8 TPOAYKThI, MOJI€/TMPOBAHKUE, CPECTBA Pa3pabOTKH, 8 0 0 0
BH3ya/u3aLysl, 5/1eKTPOHUKA, TeXHUUecKue pacueTsl. OCHOBbI
nporpaMmHoro obecrieuerus Simulink.

Co3zganue mogenu Simulink. MogienvpoBaHue AuHaMUue CKOM

2| 4 8 0 25 13| 0
CHCTEMBI yTIpaBJIeHus!.
3l 4 8 OO6paboTKa 1 aHa/I3 MO/TyUYeHHbBIX pe3y/bTaTtoB. [ToAroToBKa 0 0 0 | 40
OTYeTa I0 TIPaKTHKe.
Bcero 8 25 | 35 | 40
Hroro 108

8. HayuHo-ucciefj0BaTe/IbCKe M HAyYHO-IIPOM3BO/CTBEHHbIe TEXHOJIOTHH,

HCIT10/Ib3yeMbI€ Hd IIPAKTHKE

ITpu NpoXoKAeHHH MPAKTUKHM UCIIONb3yIOTCS UMeloIyecs Ha KadeJpe HayuHO-UCCIeA0BaTe/IbCKIe WIn
yueOHBIe MeToAuYeCKHUe TeXHOJIOTHM T0 TPOeKTHPOBaHWIO, O(OPM/IEHHIO MPOEKTHOM M SKCIUTyaTaliOHHOM
JIOKyMeHTaL1H.

9. YueOHO-MeTOMUeCKOe o0ecreyeHHe CAaMOCTOATE/TbHOH padoThl CTYAEHTOB Ha

IPpAKTHKeE

T'0TOBHOCTL CTyZeHTa K BBIMOJHEHUIO T7laHa TIPAKTUKW OTpeJesisieTcsi pYKOBOAWUTEeM MPaKTHKHU 110
pe3ysbTataM Cco0eceZloBaHUSI WM WHBIM 00pa3oM, Ha YCMOTDEHHE DYKOBOAWTe/Nsl. B mporiecce BBLIMOTHEHUS
3aJaHusl CTYIEeHT AO/DKeH CTPEeMUTHCS CaMOCTOSITe/TbHO pellaTh TMOCTaBJeHHble 33laud C UCIOh30BaHHUEM
MaTepHalioB paHee TPOC/YIIAHHBIX [AUCIUIUIAH, 3HAKOMHUTBCS C COOTBETCTBYIOU[UMH JIUTEPATYPHBIMU
vcTouyHuKamu. OOCy7eHue pe3y/bTaToB TeKyllell paboThl TIPOBOAWTCS PETYMSPHO C PYKOBOAUTENEM
MIPaKTHKH MTyTeM co0eceoBaHusI.

10. ®opMbI TeKylero KOHTPOJ/IA yceBaeMoCTH

OO6s13aTenbHOM (OPMOI TEKYIIero KOHTPOJISI yCIIeBaeMOCTH T10 TPAKTHKE SIB/ISIETCS IUarHOCTHUYeCKast
pabora, mpoBosvMas Ha 6, 10 u 16 Hefensax yueOHOTO ceMecTpa.
Huarnoctuyeckasi pabora rnpoBoauTcs B ¢opme Tecta B SVIOC Moodle.

11. ®opma npoMe)XyTOYHOM aTTecTanuM (10 UTOraM NMPaKTHUKH)

®dopMoil IPOMEXXYTOUHOM arTecTalldd IO TIpaKTHKe sBAseTcs Aud@epeHLIMPOBaHHBINA 3auer,
BLICTAB/IIEMBIA C yUueTOM Dpe3y/bTaTOB TEKYIero KOHTPOJIA YCI€eBaeéMOCTHU WM HMTOIOB 3allJUThl OTUETa O
TPOXOXKIAEHUN MTPAKTHUKU.

38U.[I/ITa oTyeTa TIPpOBOAUTCA B Q)OPME CO6ECE,Z[OBaHI/IH C TriperiogaBarejeM, B X0[4e KOTODOro CTyAEeHT
AOK/IaJbIBaAeT O HpO,Z[EJIElHHOﬁ pa60Te " OTBe€UdeT Ha BOMPOCHI.
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12. Yue6Ho-MeTOUUeCKOe U HHGOPMALIMOHHOE 00ecreueHre MPaKTUKH
a) OcHOBHas MUTepaTypa:

1. II. T1. YepHycs, I1. I1. UepHych. . YucneHHbIe MeTOABI U MX puMeHeHHe B Matlab. CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2018, 150 3k3.

2. C.T. T'epman-T'ankuH. . Matlab & Simulink. ITpoektrpoBanue MexaTpoHHBIX crcteM Ha [TK. CII6.:
KOPOHA-Bex, 2008, 15 3k3.

3. FO. W. KyauHos, @. ®. [1aieHko. Teopusi aBToMaThuecKoro ymnpasjieHus (c ucrnoiab3oBanuem MATLAB
- SIMULINK). CTII6.: JTanb, 2019, 371. pec.

0) JomonHuTebHAS TUTEpaTypa:
He TpelyeTcsl.
B) Pecypcel cetu VIHTepHeT:

1. https://e.lanbook.com/;

2. http://library.voenmeh.ru/ — Bubnuoreuno-uzgarenbckuii 1ieHTp BI'TY "BOEHMEX" um. 1.0.
YerrHOBa;

3. https://urait.ru/.

CoBpeMeHHbIe MTpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru - HaumoHanbHas 3sekTpoHHast bubnuoreka (HOB);

. https://cyberleninka.ru/ - HayuHas 3nekTpoHHas 6ubmroTeka « KubepieHUHKa»;

3. http://www.rfbr.ru/rffi/ru/library - TTonHotekcToBas 31mekTpoHHas 6ubaroTeka Poccutickoro doHzia
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMI.

N

I/IHCI)OpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texskcnept — MHbOpMaLMOHHBIN TOPTa/ TEXHUYECKOTO pery/aupoBaHust: HopMmel, paBuia, CTaHAapThl
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalloOHHbBIN TIOpTas IpaBoBoi HHGOpMaI[UH.

13. MaTrepua/ibHO-TeXHUUYECKOe o0ecrieyeHue MPaKTUKH

[Momerenus: kKadeapbl A4, COOTBETCTBYIOLME CAHUTAPHBIM MJIM MIPOTHBOIIOXKAPHBIM HOPMaM, a Takke
TpeOOBaHUSAM TeXHUKH 0e30MacHOCTH TIPY TMPOBEEHWH HAyuHbIX WA HAy4YHO-TIPOM3BOJCTBEHHBIX pPaboT.
KomrmibroTepHOe 000py/j0BaHue, Mo/Aep)KuBatoliee TpebyeMoe rMporpaMMHOe obecrieueHue.

14. ®oHj O1}eHOYHBIX CPeACTB
q)OH,E[ OLIEHOYHBIX CPeACTB Hd IMPAKTHUKE BK/IHOUAET:

- 3a/laHU /1 TIPOBE/IEHUS TeKYIL[eT0 KOHTPOJISI yCIIeBaeMOCTH B (JOpMe AUAarHOCTHUEeCKOW paboThI;
- TpeOOBAHUS K OTUETY O MPOXOXK/€HUU TTPAKTUKU U KPUTEPUU OL|eHUBaHUS;

- WHBIE OLIEHOYHbIE CPe/ICTBa, HeOOXOJUMBIE 171l OLIEHKU C(hOPMUPOBAHHOCTU KOMIIETEHI[UH,
(hopMHUpyeMBIX B pe3y/ibTare NPOX0KAeHHUs PaKTHUKH.

OTueT MO MpakTWKe TIPEACTAB/SIeTCs B TeYaTHOM BHje B (opmare, MpeayCMOTPEHHOM I1abI0HOM
OTUeTa, W JO/DKeH UMeTb 00beM He MeHee 20 MAIIMHOITUCHBIX JIUCTOB, TEpeUYeHb W3 He MeHee, ueM 5
TpoaHa/M3MPOBaHHbBIX U UCII0/Ib30BaHHBIX METOAUUYECKUX MaTepraioB, c(hOpMy/IUPOBaHHbIE UTOTH MPAKTUKH,
YKa3bIBAOIIHEe Ha BBITIOJTHEHHE 33/IaHUSI B TIOTHOM 00beMe.

3aMTa oTyeTa NMpoBOAUTCS B (hopMme cobecesjoBaHMs C IperofiaBaTesneM, B XOZJe KOTOPOTO CTYZeHT
JIOK/Ia/ibIBaeT O TIpOJie/IaHHOM paboTe M OTBeuaeT Ha BOIPOCHI IPETofaBaressi - PyKOBOAUTE/ISI MPAKTHKU.
OveHUBaeTCsl TIOJIHOTA M KauecTBO O(OpM/IEHUs] OTuYeTa, COOTBETCTBHME 3aflaHHI0, BEPHOCTb IOTyYeHHBIX
pe3y/IbTaToB, CIIOCOOHOCTL UX OOBSICHUTD.

PEBYH])T{:ITI:I 3allIATBI OTUETAa OL[€HMBAIOTCA C/IeAYIOIUMHA OLI€HKaMM:

- paBWIbHBIE OTBETHI Ha Oosiee 80% BOTIPOCOM CJTyKaT OCHOBaHUEM JIJIs TIOTYUYeHUS OL[eHKH ''3auTeHOo-
OT/IMYHO",



-npaBUIbHBIE OTBeTHI Ha (60-80)% BOMPOCOB - OLIEHKM "3a4TeH0-XOpoLIo",
- IpaBU/IbHBIE OTBeTHI Ha (40-60)% BOIPOCOB - OL{eHKH ''3auTeHO-y/I0B/IeTBOPUTEBHO",

- TIpaBU/IbHbIE OTBeThHl Ha MeHee, yeM 40% BOMPOCOB WX OTCYTCTBHE OTUeTa IO MPAKTHKe - OLIeHKU
"He 3auTeHO"

Ilepeuens Tem OU3NYECKOE MOJEJ/IMPOBAHUWE TEXHUWYECKMX CUCTEM B
IMPUKJIAJHBIX ITTAKETAX Bxoaut B coctaB YMK npakTuku.



