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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUNYECKHUX ATIITAPATOB
MainrakoB AHzpeii [1aBnoBuY, K.T.H., JOLEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'MAPAB/IMMECKUE ITPUBO/JABI CTAPTOBBIX CUCTEM

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-8.3 — crnocoOHOCT TIPOBOAWTH TPOEKTHUPOBAHME, B TOM UHC/IE C TOMOIIBI0 CHUCTEM
aBTOMaTU3UPOBAaHHOTO WH)KEHEPDHOTO aHalu3a, M IJKCIUIyaTalyi0 THUAPaBIWUYeCcKUX, THEeBMAaTUUeCKUX U
ra3oBBIX MPHUBOJOB U CUCTEM, a TAaKKe pA3/IMUHBIX 37IEMEHTOB, arperatoB, CHCTEM 3/eKTPOCHaOKeHUs, U
MeXaHH3MOB CTapTOBBIX CHCTEM, KOMII/IEKCOB, HA3eMHOT'0 TEXHOIOTHYeCKOTo 060pyaoBanus v usemii PKT

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-8.3

3HAHUA:

* Ha ypOBHe TpeJCTaB/eHU 3HaTh O BH/aX, 3aJjauyaX M MecTe THJpaBIMUeCKHUX pacueToB B Mpoliecce
WH)XeHePHOT0 aHa/li3a U MPOeKTUPOBaHMsI MeXaHU3MOB M MallliH, BU/IaX TMIPABIHNUeCKUX CUCTEM yTIpaBIeHuUs
Y PEeryJMpoBaHMs, UX YCTPOMCTBE W TIPUHIUIAX JE€HCTBUA, O CMOCO0AaX aHamM3a IM/[PaBIMYeCcKUX CHUCTEM U
3/IEMEeHTOB T'H/IPOAPMaTyphI;

* Ha ypOBHe BOCIIPOM3BeJeHHs 3HaTh OCHOBHbIE CBOWCTBA PabOUMX YKUJKOCTeH, TUITbl THPOapMaTyphl,
WCIO/b3yeMOH B TUAPOCUCTeMAaxX YIIpaB/ieH!s U peryJIupOBaHus;

* Ha YypOBHe TIOHMMaHUs 3HATh 3aJauM, pelllaemMble THJPaBIMUECKMMH CUCTeMaMM VIIpaBlieHHs U
pery/MpoBaHusi, MPerMylllecTBa TUApaBIAYeCKUX CHUCTeM Tiepesi aJbTePHAaTUBHBIMU CHCTeMaMHU, (pu3nueckrie
TPOLIECChI, TIPOUCXOASAIMe TIpU (YHKIMOHUDOBAHUM THAPABIMYECKUX CHUCTeM U BXOAsIlel B HUX
TU/IPOapMaTyphbl;

YMeHus:

* TeOpeTHMYeCKHe: UTeHHe U aHa/Au3 CXeM TWJpaBINueCcKHX MPUBOJOB, COCTaB/eHNe MaTeMaTUueCKHUX
Mofiesiell THPOCUCTEM U 3/IEMEHTOB THAPOapMarypbl, BBIOOD THApDOApMarypbl TOf, LeJd W 3a/aud
pa3pabaTbiBaeMoil TH/IPOCUCTEMBI;

* TMpakTHUeCKWe: WCITIONb30BaHWe II0/yueHHBIX 3HAHUMW [JIsi TIPOBeJeHUs] WHKeHePHbIX pPacyeTosB,
YHMCJIEHHOTO M CTPYKTYPHOTO aHaJM3a IU/IPOCHCTeM, TIPUMeHeHHe COBPEMEHHBIX ITaKeTOB /IS PellleHus 3aad
aHasv3a THAPOCUCTEM U 3/1IeMEHTOB FH/ipoapMaTyphbl;

HaBbIKU:

* COCTaB/IeHUe MaTeMaTHyeCKUX MoZesiel riipaBaruueCcKUX CUCTeM yTpaB/ieHus U perylipoBaHus;

* YNCJeHHbIM aHa/lW3 MareMaThyecKUX Mofeneildl THUApPaBIMUECKUX CUCTeM C HCIOIb30BaHUEM
COBPEMEHHBIX CPe/ICTB TIPOrPaMMHOT0 00ecTiedeHus;

* KOHEUHO-JIEeMEHTHBIM aHa/M3 THAPABINYeCKMX XapaKTepPUCTUK 3JIEMEHTOB THMIPOapMaTyphbl
TU/IPAB/INUE CKUX CUCTEM C MCTIO0/Ib30BaHUEM COBPEMEHHBIX CPe/ICTB IPOrPAMMHOI0 00eCTIieueHusl.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvaa TUAPAB/IMYECKUE ITPBOJABI CTAPTOBBIX CUCTEM siBnsieTcs
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOJrOTOBKM 110 Harpas/aeHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA B HAYYHBIX WCC/JIEJOBAHUSX, OCHOBbI VIMUTAIIMOHHOTI'O
MO/JE/INPOBAHUNSI.

Cojep>kaHue JUCIUILIMHBI SIBJISIETCS OCHOBOW  IJist OCBOEHMS JUCLIUIIIVH: HO,HFpTOBKA K
MMPOLOEAYPE 3AINIUTHI W 3AHIUTA BbBIIIYCKHOU KBAJIM®OUKAIIMOHHOU PABOTBH],
IMPEJIUIT/TIOMHAS ITPAKTUKA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CrniocobeH camMoCTOsATeLHO IPUOOpeTaTb, pa3BUBAThL M TIPUMEHSITh MaTeMaTh4ecKue,
eCcTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYeCKUe U NpodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
HeCTaHZAapTHbIX 33/lay, B TOM YMC/le B HOBOM WM HE3HAKOMOH cpefie U B MEXKMCLIUII/IMHAPHOM
KOHTEKCTe

¢ OIIK-6 — CriocobeH aHa/lM3MPOBAaTh, CHCTEMaTU3UPOBaTh U 0000611aTh MH(OPMAIHIO 0 COBPEMEHHOM
COCTOSIHMU U NIepCIIeKTUBAX pPa3BUTHUS paKeTHO-KOCMHUUECKOW TEXHUKU

¢ [ICK-8.1 — CriocobeH nmpoBofuTh 00pabOTKy JaHHBIX TI0 Pe3y/bTaTaM LU(POBOro MOeTUPOBaHHUS
pas/IMUHbIX IIPOLIECCOB, B TOM UMCJ/Ie IIPUMEHSTh CUCTEMbI aBTOMaTH31POBAaHHOIO HH)KeHepHOIo aHa/I13a
JJ1s1 TIoyueHusi TpeOyeMbIX JaHHBIX, TIPU (YHKLIMOHUPOBAHUY 37IEMEHTOB U y3/I0B CTapPTOBBIX CHUCTEM,
KOMII/IeKCOB M usfenuii PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Pa3fie/ioB U JUJAKTUYECKHUX eJUHHIL]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM

dor

pmMe

BCEI'O

IIpakTHUecKHe
3aHATHSA

CamocrosTe/bHasA

pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-8.3

11

Pazpen 1. Paspen 1. T'ujipapinyecKue CHCTeMBbI yripaB/ieHus U peryauposanus. 1.1 Leny, 3agaun u
COCTaB TH/|PaBIMYeCKHX pacueToB. 1.2 Bu/ibl ¥ cioco6bl FHPaBINYECKOr0 YIIpaB/IeHUs 1
perynupoBanusl. [lpoccenbHoe perynipoBaHye. 1.3 MaTemaTrueckoe olycaHie OCHOBHBIX 37IeMEHTOB U
Y3JI0B FU/IPOApMarypbl, BXOAAIIAX B COCTAaB COBPEMEHHBLIX THPONPUBO/OB YIIPABIEeHUS U
perynupoBanusl. 1.4 I1pyiMephl NPUHLMNKAIBHBIX CXeM IPUBOJOB YIpaB/ieHHsl U Pery/IMpoBaHus,
HCIO0/Ib3yeMbIX B CTAPTOBBIX KoMILIekcax. 1.5 IIpuMepbl PHHLMNMAILHBIX CXeM TTPHBO/IOB YIIpaB/IeHus!
W PEryIMpOBaHuUs, UCMO/Ib3YEMbIX B CTAPTOBBIX KOMILIEKCAX.

20

20

11

Paspen 2. Pasjen 2. AHa/iu3 ruipaBaHYecKHX cucTeM. 2.1 MeTozbl UMC/IeHHOTO pelleHust CUCTeM
anrebpanueckux, AuddepeHIanbHbIX U AuddepeHIianbHO-anre6panyeckux ypaBHeHu. 2.2
MaremaTiyeckrie MOZie/Ii T'HPOIPUBOZIOB PErYMPOBaHusl U yripaBienus. 2.3 Pacuer mapamMeTpoB
paboThl rH/PaBINUECKHX CHCTEM B COBPeMEHHBIX MaKeTax. [IpiMepbl pacueTa pacCMOTPEHHBIX paHee
cucreM B nakete Matlab Simulink.

60

34

34

26

35

11

Paspen 3. Paspen 3. AHanu3 ruipaBaH4ecKHX XapaKTepHCTHK 3/IeMEeHTOB rujpocucrem. 3.1
OCHOBHBIe I'/ipaBlyeCcKre NapamMmeTphl 3alIOPHO-PEry/UPYOLMX YCTPOUCTB. 3.2 OCHOBBI
TUAPOAMHAMUKY. MaremaTiyeckoe ornrcaHue TypOyneHTHOCTH, Mogenu TypOynenTHocTH. 3.3 [ToHsTHe
KOHEUHO-3/IEeMeHTHOI'0O aHaJ/I13a, 06/1acTb TIpUMeHeHNs, BUJIbl KOHEUHBIX 3/IEMEHTOB, CXeMbI pacyeTa. 3.4
OcHoBel pabotsl B nakete Ansys Fluent.

64

34

34

30

35

Bcero 3a 11 cemecTp

144

68

68

76

100

Bcero nmo gucuunnHe

144

68

68

76

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep 1 HauMeHOBaHMe
pasjesa JUCHUIIUHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0nem,

ayp.
JacoB

Pazpen 1. Pazgen 1.
['MppaBnyeckue CUCTEMBI
yIIpaB/eHUs U PETYyIUPOBaHUs.

Buibl 1 criocoObl THPaBIMUECKOTO YIIPaB/IeHus U
pery/nmpoBaHusi. JJpoccesibHOe peryipoBaHye.

MaTemMaTHueCcKoe OrMCaHhe OCHOBHBIX 371IeMEHTOB U y3/10B
rMApOoapMaTyphbl, BXOAAIINX B COCTdAB COBPEMEHHBIX
TMAPOIIPUBOAOB YIIPpABJ/I€HUA U PEry/IMpOBAHMUS.

Pasgen 2. Pazpen 2. AHanu3
T PaBINYeCKUX CUCTEM.

MeToz0B peteHusi CAY.

OripeziesieHre TapaMeTpPoOB pabOThI THAPONPHUBOJA C
Pery/iiTOpoM MOTOKA C MCTI0/Ib30BaHUEM UHC/IEHHBIX

17

Simulink.

OripesiesieHre TTapaMeTpPoOB pabOThI THAPONPUBO/A C
PEry/sTOpPOM IOTOKA C UCTIO/b30BaHHUEM
CrieryaJu3upOBaHHOIO MPOrpaMMHOro obecrieyeHust Matlab

17

Pazpen 3. Pazgen 3. Ananus
rU/ipaBue CKUX
XapaKTepUCTUK 31eMeHTOB
TU/IPOCHCTEM.

HCITBITAHUM Ha CTEH/Ie.

Onpenenenve ko3 @uiiieHTa ruipaBanueCcKoro
COTIPOTHMB/IEHUS 30JI0THUKOBOTO YCTPOMCTBA I10 Pe3y/bTaramM

17

Onpenenenve ko3 @uiiieHTa ruipaBanueCcKoro
COTIPOTHB/IEHHS 30/IOTHUKOBOTO YCTPOWCTBA MyTEM peIIeHusI
€ro KOHeUHO-37IeMeHTHOM Mogiesiu B makeTe Ansys Fluent.

17

Bcero 3a 11 cemectp

68

3.3. CamocrosTenbHast padora crygenra (CPC)

Homep 1 HauMeHOBaHMe pa3jesia ANCHUILTHHBI

Copep)xaHue yueGHOro
3afaHus

Oo0neMm,
YacoB

Pasgen 1. Pa3zpen 1. 'mgpaBnrueckue CUCTEMBI
YIIPaB/I€HUSA U PETyINPOBaHUS.

CamocTosATe/IbHOE U3yuyeHue
yueOHOM JTUTEepaTyphI

20

Pazpen 2. Pazgen 2. AHanmu3 rujpaBanuyeckux CUCTEM.

CamocTosTe/IbHOE U3yueHre
yueOHOW JTUTepaTyphI

10

HOAFOTOBKB K TIPaKTU4YeCKOMY

16
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L— 3aHSATHIO
4 CaMOCTE)HTEJIbHOE HU3yueHue 10
yueOHOW TUTepaTyphI
5 Pazpen 3. Pazgen 3. AHanu3 rufipaBimyecKux [ToaroroBka K IpakTUYeCKOMY 16
XapaKTepUCTUK 371eMeHTOB THAPOCUCTEM. 3aHSATHIO
IToaroToBka kK
6 nuddepeHIMPOBAHHOMY 3a4yeTy 4
Bcero 3a 11 cemectp 76
4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 456 | 7 8 (9/10(11| 12 | 13 |14/15|16 17
11 TexK | BIT3 OP|TexK|BIT3| |P| |TexK |BII3 [OP| Bormp.Jud.3au, gud. 3au.

‘YcioBHbIe 0003HAUCHUSA:

[P — nuarHocTrueckasi paboTa;
Bonp.lud.3au — Bonpocs! K AnddepeHIIPOBAHHOMY 3aueTy;
TekK — BOTIPOCHI /71T TEKYILIETO KOHTPOJIS;
BII3 — Bornipockl/3aganus 1o Temam I13;

aud. 3au. — quddepeHITMPOBaHHBIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTYJEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyronux dhopMax:

JIMarHoCTUYeCKasi pabora;

BOTIPOCHI K M dhepeHI[MPOBAHHOMY 3aueTy;
BOMPOCHI [i/151 TEKYI[eTO0 KOHTPOJIS;
BOIIPOCHI/3afaHus 1o Temam I13.

IIpomexxyTouHas arrecranusi IIPOBOJUTCS B (hopMax:
muddepeHIMPOBaHHBIN 3a4erT.

25027




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . YucneHHbIe MeTO/BI pellleHHst KpaeBbIX 3azad st AuddepeHimanbHbeix ypaBHenuid. CI16.6ITY
"BOEHMEX" um. . ®. YctuHosa, 2009, 1. pec.

2. B. A. XpamoB. . OCHOBBI TeOpPHUH ¥ TIPOEKTUPOBAHUS YCTPOMCTB U CUCTEM OOEBOTO JKeJie3HOJOPOKHOTO
pakeTHoro Komruiekca. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2005, 351. pec.

3. b. B. ¥xuH. . ['ugpaBnuka. M.: @opym, 2010, 12 3k3.

4. B. 1. Pamukos, A. C. Pomianb. . YnucieHHbIe MeTOIbI pellieHus (usndeckux 3azgad. CI16.: JTans, 2005, 6
3K3.

5. E. B. Adanacees. . T'napaenuka. CI16.5TTY "BOEHMEX" um. /1. ®@. YctuHoBa, 2008, 371. pec.

. E. C. BapaHoga, E. A. VcakoBa, U. C. Hynnuep. . Juddepeniuancabie ypapaenus. CI16. BT TY

"BOEHMEX" um. . ®. YctuHoga, 2008, 1. pec.
7. O. M. Ucaes, B. I1. KopeHes. . 'uapasnvka u rugporHeBmMonpuBog. M.: Akagemus, 2016, 30 3k3.

(@)

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://urait.ru/ — O6pa3oBaresbHas rardopma «FOpaiiT». [jis By30B U CCy30B..

CoBpeMmeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - TTo/mHOTEeKCTOBAs 3/IeKTPOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - ITomHOTeKCTOBAs 371eKTPOHHAs OMbMMoTeka Poccutickoro goHzna
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. 'nTepakTyBHas fOCKa.

6.2. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
T'NAPAB/IMYECKUE ITPUBO/IbI CTAPTOBBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Oucovmimaa  T'UJAPAB/IMUECKUE ITIPUBO/JABI CTAPTOBBIX CUCTEM  saBngercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripasyieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynerete A PakerHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. .®. YcruHoBa kadexpoit A4
CTAPTOBBIE I TEXHUYECKHWE KOMIUIEKCBHI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-8.3 criocoOHOCTh ITPOBOAMTDL MPOEKTUPOBAHUE, B TOM UHC/IE C TIOMOII[bI0 CHCTEM aBTOMAaTHU3UPOBAHHOIO
WH)XEeHepHOTr0 aHa/n3a, U SKCIUTyaTalyi0 THApaBInyecKrX, MTHeBMaTHUeCKUX U ra30BbIX IPUBOJOB U CUCTEM, a
TaK)Xe pa3/IMuHbIX 3/IEMEHTOB, arperatoB, CUCTE€M 3IeKTPOCHAOKeHWs, U MeXaHM3MOB CTapTOBBIX CHUCTEM,
KOMII/IEKCOB, Ha3eMHOT'0 TeXHOI0TH4eckoro obopynoBanus u usgenuii PKT.

Copep>kaHue JUCLUIUIMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C BOTIPOCAMH 0COOEHHOCTel Ha3HaueHwus,
yCTPOMCTBa, TIPMHLMIA [AeHCTBUSI U WCIIONb30BaHMSl 3/IEMEHTOB THAPaBIMYeCcKOro o00opyzoBaHUS B
MepeJBIKHBIX TPAHCIIOPTHO-YCTaHOBOYHBIX M CTALIMOHAPHBIX CTAPTOBBIX arperarax pakeTHbIX KOMILJIEKCOB.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TekyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIe BpeMeHHble HHTepBaJIbl B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e BOMPOCHI AAJIs TEKYILIero KOHTPOJIS;
e BOIPOCHI/3afiaHus 1o TeMaM [13.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
Tpe/lyCMOTPeHBI ITpakThJecKue 3aHaTHs (68 4.), camocTosTebHas pabora crygeHTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
T'NAPAB/IMYECKUE ITPUBO/IbI CTAPTOBBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 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.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumenoBanue
paboTsI

PexkoMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. Pazpen 1. FuapaBinyecKue CHCTeMbl yIIPaB/IeHUs U Pery/JIMpoBaHusl.

FO. M. Ucaes, B. II. Kopenes. . ['ngpasnvka u
rufiporHeBMoIipuBoA;: M.: Akagemus, 2016 (1,2)

CaMOCTOHTeanoeu b. B. ¥xuH. . I'ugpasnuka: M.: @opym, 2010 (1,2)
u3yueHue yueGHOM 20
STepaTyphl . UncneHHBIE METO/IBI peteHHs KpaeBI':"IX 3aja4u AJ'IH"
i depenimansHbix ypaBHeHui: CI16.5I'TY "BOEHMEX" um. /1.
@. YcrunHoBa, 2009 (1,2)
Wroro no pasgeny 1 20
Pazpgen 2. Pa3pen 2. AHa/u3 rufipaBauvecKux CUCTeM.
CamocrosTe/ibHOe b. B. Yxun. . 'uapasnuka: M.: ®opywm, 2010 (2,3)
u3yueHue yuebHoM E. B. Adanacnes. . I'mapasnvka: CI16.5T'TY "BOEHMEX" um. [I. 10
JIUTeparyphbl @. YcruHoBa, 2008 (2,3)
IToaroToBKa K b. A. XpamoB. . OCHOBBI TEOPUH U TTPOEKTUPOBaHUS yCTPOWCTB U
IIPaKTUUeCKOMY cucreMm OOEBOro JKeJIe3HOAOPOXXHOI'0 paKeTHOI'O KOMIT/IeKCa: 16
3aHATHIO CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005 (2-5)
Wroro o pasgeny 2 26

Paspen 3. Paspen 3. AHa/mM3 ru/ipaB/IndecKuX XapaKTepUCTHK 3/IEMEeHTOB FHAPOCHCTEM.

CamocrosTebHOe
n3ydeHue yueOHOMH 10
JIMTEpaTypbl E. C. BapaHoga, E. A. Vcakoga, Y. C. Hyanep. .
IMoaroToBKa K Huddepennuanbaple ypaBHenus: CI10.BI'TY "BOEHMEX" um. 1.
TPAaKTUYeCKOMY @. YctuHoBa, 2008 (3-5) 16
3aHATUIO B. 1. Pamukos, A. C. Pomane. . UncieHHble MeTOABI PelleHus
IToAroToBKa K tusnueckux 3azgau: CII6.: JTans, 2005 (3-5)
b depeHIMPOBaHHOMY 4
3a4eTy

Wrtoro no pa3geny 3 30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TUJPABJINYECKUE ITPUBOJbI CTAPTOBBIX CUCTEM

®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

*  BOIPOCHI /JIs1 TEKYIIIETO KOHTPO/IS;

e BOIIPOCHI/3a/jaHus 10 TeMaM I13;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocs! A1A TeKyiero KOHTpo/is
Bonpocs! Tekylero KOHTpoJIs Npe/jHa3HaueHsb! J71s KOHTPOJIA TeKyIed yClieBaeMOCTH CTYAeHTOB U UX
caMOKOHTpos1s. [lepeueHs BOIpoCOB 10 pasgeny npejcrasied B YMK qucLuruivHeL.

Bomnpocsi/3aganus no Temam I13
ITepeuens BONpoCOB 110 pasgeny npexacrasnedH B Y MK quclvrivHel.

Bonpocs! k guddepeHrpoBaHHOMY 3aueTy
[Tepeuenn BorpocoB K AuddepeHIMPOBaHHOMY 3aueTy BXOAUT B cOCTaB Y MK AMCLIUIITUHBL.

JAuddepennypoBanHsblii 3aueT

[HonyckoMm K cpaue auddepeHLIPOBaHHOTO 3aUeTa SIB/ISIeTCS BHIIOTHEHKE BCeX MepOTIPUATHH,
MpeAyCMOTPEeHHBIX TPAaUKOM KOHTPOJIBHBIX MEPOTIPUATHI pabodeli MpOrpaMMbl AUCHUTIIAHB.
OuddepeHIpoBaHHbIM 3aueT MTPOBOAUTCS B (hOpPMe YCTHBIX OTBETOB Ha 2 TeOpPeTUYeCKHX BOIPOCa, CIIUCOK
KOTOpBIX IpezcTasied B YMK quclunivHbL
[To uToram OTBETOB Ha BOTIPOCHI, MPETIO/IaBaTe b BHICTAB/ISIET OIeHKY. [1J1s1 OLIeHKY 3HAaHWM MOXKeT ObITh 3a/jaH
JIOTIOJTHUTEJTbHBIN BOTIPOC.
Kpurepun oLieHMBaHUS:
OrleHKa «3auTeHO-OTJIMYHO» - TTyDOKKe MCcUepIibIBalolIye 3HaH!UsI ¥ TBOpUeCKHe CrIoCOOHOCTH B TIOHUMaHUH,
W3/I0’KeHUH U UCTIO/h30BaHUM y4eOHO-TTPOrpaMMHOTO MaTepHasia; yMeHre CBOOOHO pelliaTh MPaKTHUeCKUe
3ajaHus (3a/1aur, KOHKPeTHBIe CUTYal[iH, PacyeThl 1 T.11.); JIOTHUeCKU TI0C/IeI0BaTe/IbHbIe, COflepKaTe/bHbIe,
TI0JTHBIE, TIPABW/IbHBIE 1 KOHKPETHBIE OTBETHI Ha BCe TOCTABJIEHHbIe BOMPOCHI (BOMPOCHI TI0 TEOPETHYE CKOMY
3aueTy) ¥ JOTIONHUTe/bHBIE BOMIPOCHI MperofAaBaresisi; CBoO0HOe Biia/ieHre OCHOBHOM U AOTIOTHUTEeIbHON
JUTEpaTypol, peKOMeHJ0BaHHOU yueOHO MporpaMmon;
O1jeHKa «3auTeHO-X0POILI0» - TBepAble U JOCTaTOUHO IMOJHbIe 3HAHHMSI BCETO MPOrpaMMHOr0 MaTepuaia,
TpaBWIbHOE TIOHMMaHKe CYIIIHOCTU U B3aUMOCBSI3U PacCMaTpPHBaeMbIX TPOLIECCOB U SIBJIeHHH;
MoC/Ie/IOBaTe/IbHbIE, TPAaBUILHBIE, KOHKPETHBIE OTBETHI Ha MOCTAB/IEHHbIE BOMIPOCHI MPY CBOOOTHOM
yCTpaHeHWH 3aMeuaHUi TI0 OT/AeIBbHBIM BOIIPOCaM; IOCTAaTOYHOE BJlafIeHUe JINTepaTypol, peKOMeH/TOBaHHOM
yueOHOM MporpaMMon;
OreHKa «3auTeHO-Y/J0B/IeTBOPUTENILHO» - TBEpPAbIe 3HAHHWS ¥ TIOHUMaHWe 0CHOBHOTO MPOTPaMMHOTO
Marepuaria; rpaBuibHble, 0e3 rpyObIX OIMOOK OTBETHI Ha TIOCTaB/IeHHbIE BOMIPOCHI TPU YCTPaHeHUH
HETOYHOCTel ¥ HeCyIeCTBeHHBIX OIIMOOK B OCBEILeHNH OT/Ie/TbHBIX IMOJIOKEHHH TIPH HAaBOZSAIIUX BOTIPOCaX
TIpero/iaBartesis; HeZloCTaTOYHOE B/IajIeHUe JIUTepaTypoi, PeKOMeH/I0BaHHOW yueOHOU mporpaMmon;
OrleHKa «He 3aUuTeHO» - HeTIPaBU/IbHBIE OTBETHI HA OCHOBHbBIE BOTIPOCKI, TpyObIe OIMOKU B OTBETAX,
HerloHUMaHue CyLHOCTH M3/1araeMbIX BOIIPOCOB; HeyBepeHHbIe M HETOUHbIE OTBETHI Ha JIOTIO/THUTE/ILHbIE
BOTIPOCHI.
[TepeueHsb BOMPOCOB K AuQQepeHI[IPOBaHHOMY 3aueTy BXOAUT B cocTaB ¥ MK AMCLIUMIMHEL

12



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHA B & & E
g -
KOHTAKTHOMH | w o | = Z g %
. qopwe | 281 22 =P

o | B o 58| $§ = O

& g HaumeHoBaHue pa3/je/ioB 1 b £ Eg| &E o)

2 = AUAAKTHYECKHUX eJUHHI] &) Ex| 2| & g =i

= g 2 |g=2|8E % B8

&) et - S o E I
H | =28 28 =
U |BEE| " @ ) =0
R ER| O % T T
= S =
= o
Pa3pen 1. Pazgen 1.
6 11 [I'mppaBaMuYecKue CUCTEMbI 20 0 0 20 30 Borp oi);HATHHOJT;KymeFO
yIpaBJieHHA U pery/JiMpoBaHusl. P
Bomnpocsl/3apanus no
Pazpgen 2. Pa3aen 2. AHau3 Temam 113,
6 1 rU/IpaBJIMYeCKUX CUCTEM. 60 | 34 34 26 35 Bomnpoce! Ans TeKyiero
KOHTDOJIS
Bornpocsl/3aganus 1o
Paspen 3. Paspen 3. Ananus ];iﬁ;héclgi’(

6 11 |PHMAPABTIHECKUX 64 | 34 34 30 35 |guddepeHIIMPOBaHHOMY
XapaKTepHUCTHK 3/1eMeHTOB sasery,
rHApoCHCTEM. Bormpocs! Asist TeKy1iero

KOHTPOJA
Bcero 3a 11 cemectp 144 | 68 68 76 100
Bcero nmo guciun/mHe 144 | 68 68 76 100
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Kputepuu oneHuBaHus

IICK-8.3
Bonpocbl omKpbimoz2o muna:
Ne 1 Pacuer — 3710:
Ne 2 Ilenu rufipaBavuecKoro pacuera - 3To:
Ne 3 TlepBuuHasi IpUMEHSIEMOCTb THPaBAMUECKOro pacuéta B cTpykrype K/I:
Ne 4 OcHOBHBIE TUTTBI 00bEMHBIX I'M/IPABTHYECKUX HACOCOB:
Ne 5 OG6paTHbIH KJIamnaH MpeHa3HaveH JJ1s:
Ne 6 I'mapoanmapatypa 1o KOHCTPYKTUBHOMY MCIIO/THEHUIO 3alMparollero 3/eMeHTa [Je/IUTCS Ha:
Ne 7 IlpefoxpaHuUTeNbHBIN K/lanaH NpeHa3HavyeH JIs:
Ne 8 T'mapo3amMok — 3To:
Ne 9 T'upopacrpe/iesUTeNy M0 KOHCTPYKTUBHOMY HCTIOJTHEHHWIO OBIBAIOT:
Ne 10 JokymeHT ¢ OykBeHHbIM 0003HaueHueM '3 — 3T0:
Bonpocbl 3akpbimo2o muna:
Ne 1 TuApONPHUBO/BI PA3ZAEISIOTCS 10 CrIoCcoby peryiupoBaHus:

a) TU/POTIPHBOJBI C IPOCCE/IbHBIM Pery/lupoBaHUeM;
0) ruAPONPUBOALI C 0OBEMHBIM PEryUpOBaHUEM;
B) THZPONIPUBO/bI C 00BbEMHO-POCCENBHBIM Pery/IMpPOBaHUEM;

T') TUPOTPUBO/bI C TUHAMUYECKUM PeTyIMPOBaHHEM
Ne 2 TIpenmyiiecTBa 00bEMHOTO PETYIMPOBAHUS 110 CPABHEHHIO C APOCCENbHBIM:

a) MeHb1uast moTpebsisieMast MOILJHOCTE;
0) MenbInuii HarpeB paboueli >KUIKOCTH;
B) CpaBHHTe/ILHO O0Jlee BHICOKA HafIe)KHOCTH;

r) Bce nepeuncrieHHble MpenMyIIleCTBa.
Ne 3 TIpeumyiriecTBa IpOCCENBEHOTO PETYIMPOBAHKS M0 CPABHEHHUIO C 00beMHBIM:

a) Mewbiiiast motpeb/sieMasi MOILTHOCTb;
6) CpaBHMTE/IbHASI TIPOCTOTA CXeMHOM peasin3aLui;
B) CpaBHUTE/THLHO O0JIee BHICOKA HAJIEXKHOCTH;

r) Bce nepeunciieHHble penMyIieCTBa.
Ne 4 3ajauv rupaBIUUECKOrO pacyera:

a) orpeie/ieHHe TTapaMeTpOB paboThl THAPOTPUBO/IA;
0) onpeie/ieHNe THAPABIMYECKUX TTOTEPD B IU/[POCUCTEME;
B) MMOATBEP’K/I€HHUE BBINIOHEHHS TPeOOBaHMM, TIPeIbSIB/sIEMbIX K THIPOTIPUBOAY;

T') IOCTPOEHKe MaTeMaTuueCKOl MOZiesid TH/POTIPUBO/A.
Ne 5 Kak Ha rugpocxeme 0003HauaeTcst 00paTHbIH KilaraH C ApoCCeieM
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B) Inlel
r) CpeId mpe 10K eHHEIH BApHAHTOB HET IMTPaBHIIBHOIO

Ne 6 Kak Ha ruzipocxeme 0003HayaeTcsi puabTp

a) O
5) <

[ e ]

B)@

r) Cpeau npeaioKeHHBIH BAPHAHTOB HET IIPABHIBHOTO

Ne 7 CraHpapT, periaMeHTHPYIOLIUi TipaBria 0OpM/IeHHsI TEKCTOBBIX JOKYMEHTOB
a) 'OCT P 2.105
6) 'OCT 2.109
B) 'OCT 2.704

r) 001X TpebOBaHMI K TEKCTOBBIM JOKyMeHTaM HeT
Ne 8 OCHOBHO CTaHZAPT, per/iaMeHTUPYIOLIMH MpaBria pa3paboTKu rpaBiuuecKuX 1 MHeBMaTuie CKUX
cXeMm:

a) TOCT 2.102
6) TOCT 2.702
) TOCT 2.704

r) Bce nipeiyiokeHHbIE BADHAHTHI
Ne 9 YeThIpeXIoOTOUHBIN THAPOpPACIpee/uTe/b (THIpoarperar) — ruipoarperar, UMerOInii:

a) YeTblpe BHyTpEHHUX KaHasa;
0) UeThipe pexxuMa paboThl (YeThIpe COUETAHMS MTOJIOXKEHHUN BHYTPEHHUH COCTABHBIX YacTel);
B) UeThIpe TOUKM MOAK/IIOUEHUS K TH/APOCUCTeMe (UeThIpe FU/ipaBIuuyecKrX BbIX0[a);

r) Bo3MOXXHOCTD AeNUTh MOTOK paboueit KUIKOCTA Ha YeThIpe OAMHAKOBBIX MOTOKA
Ne 10 YeThIpex MO3ULIMOHHBIN THApOpacrpesie/IuTesb — FUpopacipeseuTelb, UIMeIOI:

a) UeThIpe BHyTPEHHUX KaHaJa;
0) UeTbIpe pexkuma paboThI (UeThIpe COUETAHUS TIOIOKEHUI BHYTPEHHUI COCTaBHBIX UacTeid);
B) UeThbIpe TOUKU TIOAK/TIOUEHUS K TUAPOCHCTEMe (UeThIpe TH/IPAB/INUeCKUX BBIX0/A);

r) Bo3MOXXHOCTD /Ie/TUTH MOTOK pabouel KUIKOCTUA Ha YeThIpe OMHAKOBBIX TIOTOKA
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