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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)

24.05.05 VInTerpypoBaHHbIe CUCTEMbI jleTaTe/IbHBIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
ABpepoHok Cepreii OyapioBUY, CTapILuii IpernojaBaresb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

W9 CUCTEM YIPAB/IEHUS 1 KOMITIBFOTEPHBIX TEXHOJIOT U

3aBenaytoimii kKadeapoit Marsees C.A., K.T.H., [I01].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPONCTBO U ®YHKIITMOHUPOBAHUE JIETATEJIbHBIX AITIIAPATOB

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:

OITK-7 — criocobeH Ha OCHOBe aHaJ/li3a COBPEMEHHOTO COCTOSIHUSI Y TeHZIEHIIUH pa3BUTHS BOEHHOW TeOpUr U
MPAKTUKA OPTaHW30BBIBaTh pa3paboTKy M pa3pabaThiBaTh 3CKU3HBIE, TEXHHUUECKWE U pabouue MPOEKTHI
WHTerpUPOBaHHBIX POOOTOTEXHUUECKUX CHCTEM M KOMIIEKCOB BOODY’KEHHS JieTaTe/bHbIX arapaTtoB U WX
3/IeMEHTOB, TPeOOBAHUS K YCJIOBUAM U TaKTHKe MX O0eBOT0 IPUMEeHEeHUsT

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-7

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHUM:

- COCTOSIHMe M TIepPCIIeKTUBBI Pa3BUTHS KaK pPaKeTHONW TEeXHWKU B 1IeJIOM, TaK U OT[e/bHbIX ee
HaripaBJieHUH;

- TeXHUUECKHE XapaKTePUCTUKU U KOHCTPYKTHUBHBIE 0COOEHHOCTH PAaKeT PAa3IMUHOTO Ha3HAUEHMS;

Ha ypOBHe BOCIIPOU3BE/IeHUs:

- CWIbI U MOMEHTHI, JleficTBytolMe Ha JIA B moseTe;

- CBeJleHUs1 U3 AUHAMUKU T1ofieTa JIA;

- CUCTeMBI yTipaBieHus ABxeHreM JIA 1 HazeMHOe 000py/IOBaHUeE;

Ha ypOBHE [IOHMMaHWUSI:

- 0COOEHHOCTH YCTPOMCTBA U (PYHKIIMOHUPOBAHUSI OT/ETbHBIX 3/IEMEHTOB KOHCTPYKIIWY;

- 0cobeHHOCTH pabOTHI 3/1eMEeHTOB KOHCTPYKLMK CH/IOBOTO Habopa Kopryca JIA;

YMeHuUs:

YMeHUS:

TeopeTUYecKue:

- TIPOBO/IUTH aHAJM3 TMPOIIECCOB, COTIPOBOXK/AAIOIMX paboty uzgenuii PKT v uX 37eMeHTOB TIPU WX
9KCIUTyaTaluy;

MpaKTHUyecKue:

- CaMOCTOSITeJIHO Pa30MparbCsi C YCTPONUCTBOM W (YHKLMOHMPOBAaHWEM 371eMEHTOB KOHCTPYKLIMH
U3enui U UX CUCTEM;

HABbIKU:

MOHUMaHWe TIPUHUMaeMbIX W peajM3yeMbIX KOHCTPYKTMBHBIX pellleHHH, TOHWMaHWe YCTPONCTBa U
(hYHKLIMOHUPOBaHUS U3/e/TAH B 11€/I0OM U UX CUCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

TMuciunauna YCTPOMCTBO U ®YHKIIMOHVUPOBAHUE JIETATE/IbHBIX ATITIAPATOB
SIBISIETCS JUCLIUTIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 110 HarpasieHuto 24.05.05
HMumezpuposaHHble cucmembl 1emamesnbHbIX annapamos.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, COIIPOTUB/IEHUE MATEPUAJIOB, TEOPETHUUYECKASI MEXAHUKA,
DOU3UKA.

CopeprkaHue JUCLIUTIINHBI SABJISIETCS OCHOBOM Jin e OCBOEHUS JUCLIUIIIUH:
ABTOMATU3VUPOBAHHBIE CHCTEMbBI YIPABJIEHHUS BOEBBIMH ABHUAIIMOHHBIMU
KOMILZIEKCAMHY, JEMCTBUE CPEJICTB ITOPAXXEHHNSI, OCHOBEI HABEJJEHUS PAKET U
CIELUAJIBHBIX JIETATE/IBHBIX ATIIIAPATOB, ITOATOTOBKA K ITPOIIEAYPE 3AIIUTHI U
3AIIUTA BBIITY CKHOM KBAJTTM®UKAIIMOHHOUN PABOTEL

[TpeaBapuTe/bHBIE KOMITETEHIH, COPMUPOBaHHbBIE ¥ 00yUArOIerocs 0 Hayaia W3y4YeHus IUCIUTTHHBL:
¢ OIIK-1 — croco6eH NMpUMeHSITh eCTeCTBeHHOHAyUYHbIe U O0IenH)KeHepPHbIe 3HAHWSI, METO/[bI

MaTeMaTU4YeCKOI'o aHa/IM3d U MOZIe/IMPOBAHNA, TeOPeTHYeCKOT'0 U SKCIIepUMEHTA/IbHOI'0 NUCC/ieJOBaHUA
AJI DeLIeHNs MHXXE€HEPHbBIX 3a4a4 HpO(i)ECCHOHaHLHOﬁ AedATe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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3 5 Pa3pen 1. OCHOBBI TEOPHH PeaKTHBHOIO ABMKeHHusA. CHCTeMbl KOOP/IMHAT, TIPUMeHsieMble 2 2 2 0 0 10
1S orMcaHust iBrokeHust JIA. Yivibl, onpe/iesisioliye 0/10)KeHre pakeThl B IIPOCTPAHCTBe.
Pazpen 2. IBiKeHHe pakeT 10 TPAeKTOPUH. YPaBHEHUS /IBI)KEHHS PaKeThbl Ha aKTUBHOM
3 5 yuacTke noneta. Koneunast ckopocts BP Ha akTHBHOM yuacTke noneta. ITeperpysku, 8 4 4 0 4 10
ZiefiCcTByIOIMe Ha PaKeTy, KO3 dULIeHTbI Ieperpy3oK. Pacronaraemble 1 notpeGHble
rieperpy3ku. MaHeBpeHHOCTE 1 yTIPaB/IsieMOCTb PaKeTsl.
Pa3paen 3. KOHCTPYKTHBHO - KOMIIOHOBOUHBIe cxeMbl JIA. Oco6eHHOCTH KOMITOHOBKH JIA
3 5 pasIMYHOro HasHaueHus. KOHCTPYyKTHBHBIE CXeMbI CyXHX U TOTUIMBHBIX OTCEKOB, CHIOBOM 8 4 4 0 4 10
Habop. A3pojrHaMHUecKre cxembl JIA.
Pa3pen 4. Opransl ynpaB/ieHHsi pakeTaMu. A3pofIMHaMUYeCcKHe U ra3o/jJiHaMuyecKue
3 5 oprabl yrpasienust. JHeKTUBHOCTb Pa3/IMUHBIX CIIOCOGOB yrpaB/eHus. PyneBble MalliHbI, 8 4 4 0 4 10
WCM0/Ib3yeMble /151 IPUBO/IA OPTaHOB yrpaB/eHust. ICTOYHUKK SHePruu [Jis Py/IeBbIX MalliH.
Paspen 5. PakeTHblIe ABHraTe/Id TBEP/0ro TOIUIMBA. TBep/ible pakeTHbIe TOI/IMBA.
3 5 OcHoBHble TpeGOBaHUs K TOT/IMBaM. [|ByX0CHOBHBIe ToruMBa. CMeceBble ToruBa. [openue 8 4 4 0 4 10
TBepZ0ro TOI/IMBa. 3aBUCMOCTb CKOPOCTH TOPeHHsI OT JJaB/ieHHs] U Haya/lbHOM TeMIepaTypsl
3apsifia. Koncrpykuus asurarens PITT.
Paspen 6. JKugkocrHble pakerHble aAurarenu. Torumsa XKP/I. YHuTapHble,
3 5 JIBYXKOMIIOHeHTHBbIe TorvBa. Tpe6oBaHus K ToriiBaM. PU3NKO-XUMUUYECKHe 1 8 4 4 0 4 10
KUHeTHYecKHe cBoicTBa ToruB. ITporiecch npeobpa3oBaHKs TOM/IMBA B KAMepe CrOpaHHsl.
KoHCTpyKLust iBUraTe/IbHOM ycTaHOBKHU. CHCTeMbI 110Jjauu TOTIINBA.
Paspen 7. Cucremsl ynpas/ieHHs. ['MpoCKONMUecKye CUCTeMbl YIIPaB/IeHusl.
AxcenepomeTpsbl. IHTerpaTop Npofo/IbHBIX YCKOPeHHUi. VIHepLaibHas cCUcTeMa yrpaB/eHust.
3 5 ", 8 4 4 0 4 10
TTpuHuMn feiicTBrst ciucteMbl. [pocTabuinsnpoBanHast miatpopma. Crioco6bl yrpaBneHuUst
JIanbHOCTBIO T10/1eTa.
Paspen 8. OcoGeHHOCTH ycTpoiicTBa U (PyHKIIMOHHPOBAHHs PAKeT Pa3HbIX K/IacCOB.
3 5 Bannuctuueckue pakeTbl M pakeTbl-HOCHTeU. KpbliaTble ¥ aBUALJMOHHbIE PAKeThbl. 3eHUTHbIe 58 42 8 34 16 30
pakeTbl. [IpOTHBOTAHKOBBIE PAKeThI.
Bcero 3a 5 cemecTp 108 68 34 34 40 100
Bcero no agucuunnHe 108 68 34 34 40 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Oo0BemMm,
No Homep 1 HauMeHOBaHHe pa3jea
Tema naﬁopaTopﬂoro NpaKTUKYMd ayA.
n/n AUCHHHUII/TMHBI
qacoB

Pazpnen 8. OcobeHHOCTH yCTpPOKCTBA U
(YHKLIMOHUPOBaHUS pakeT Pa3HbIX
K/1aCCOB.

JlabopatopHasi paboTa Nel. 3yueHue
ycTpoiictBa 1 QyHKIMoHMpoBaHusi MBP
(8K99).

10

JlabopatopHasi paboTa Ne2. 3yueHue
ycTpoiictBa u hyHkuroHupoBanusi AYP (P-
3C)

JlabopatopHasi paboTa Ne3. 3yueHue
ycTpoiictBa u hyHkuronuposanus 3YP (TOP-
M1)

JlabopatopHasi paboTa Ned. V3yueHue
ycTpoiictBa u GyHKuroHupoBanus [ITYP
(9M14)

Bcero 3a 5 cemecTp

34

3.3. CamocrosiTennbHas padora crygenrta (CPC)

Homep u
Ne HaMMeHOBaHue
n/n pas3jena
JUCHMIIAHBI

CojepxaHue y4e0HOro 3a/|aHUsI

Oo0neMm,
4acoB

1 |Pa3pmen 2. [JBuwkeHue
pakKeT T0 TPAaeKTOPHH.

6

YpaBHeHUs [IBUKEHUS paKeThl Ha aKTUBHOM yJacTKe T10JIeTa.
Koneunas ckopocte BP Ha akTMBHOM yuacTke riosneta. [leperpysku,
IefCTByIOIIMe Ha PAKeTy, KO3QQULIMeHTHI rleperpy3okK.
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PacrioniaraeMele ¥ oTpeOHbIe Tieperpy3ku. MaHeBpeHHOCTh U
YIIPaB/IsSIeMOCTh PaKeThl.
Pazpen 3.
OcobeHHOCTH KOMITOHOBKH JIA pa3MuHOro Ha3HaueHWsl.
KoHCTpYKTUBHO - o
2 KoHCTpyKTHBHBIE CXeMBbI CyXHUX U TOIJIMBHBIX OTCEKOB, CUJIOBOU 4
KOMIIOHOBOYHbIEe
Habop. AspofiiHaMuUeckue cxembl JIA.
cxemel JIA.
AspoauHaMHUueCcKUe U ra3ojuHaMuueCcKue OpraHbl yIipaB/ieHusl.
Pazpen 4. Opranbl POA i p yrip
3 DABTeHIS Db deKTUBHOCTE pa3THUHBIX CTIOCOOOB YIIpaBieHus. PyseBbie 4
yaf{) eTaMH MallUHbI, UCIIO/Ib3yeMble [/1s [IPUBO/Ia OPTaHOB yIIpaB/ieHus..
p ’ VcTouHMKY 5Hepruu 41 py/ieBbIX MalluH.
TBep/ple pakeTHbIe TOrUIHMBA. OCHOBHBIE TPeOOBAHUS K TOTUTUBAM.
Pa3nen 5. PakeTHble
[JByxocHOBHBIe TorvBa. CMeceBble ToIMBa. [openue TBepioro
4  |gBUraTenV TBEPAOro . 4
OIUIMEA TOIUIMBA. 3aBUCHMOCTb CKOPOCTU FOPeHUs OT JJaB/eHUs] U Haua/lbHOU
) TeMIleparypsl 3apsga. Koncrpykuus asuraresnsa POTT.
Toruea XKP/I. YauTapHble, IByXKOMIIOHEHTHBIe TOI/IMBA.
Paspen 6. TpeboBanus K ToriBaM. PU3NKO-XUMHUUECKHe U KUHETHUYeCKHe
5  [?)KupkocTHbIe CBo¥cTBa TOMIUB. [1poljecck! mpeoOpa3oBaHUsl TOTI/IMBA B KaMepe 4
pakeTHbIe JIBUraTe/M. |cropaHusi. KOHCTpyKiYs ABUraTebHOM yCTaHOBKUA. CHUCTEMBI TTOaunt
TOIJIMBA.
I'pockonmyeckue CUCTeMBI YIIpaB/ieHUst. AKCe/lepOMeTphbl.
6 Pazgen 7. Cucrembl  |VIHTErparop MpofAo/IbHBIX YCKOpPeHHH. VIHeplManbHas cucteMa 4
YIIpaB/IeHUSI. ynpaeJieHus. [IpUHIUN [eHCTBUS cucTeMbl. ['MpoCTabUMM3UpOBaHHAsS
nnatdopma. Criocobbl yripaB/ieHus AalbHOCTBIO TI0eTa.
Pazpen 8.
OcobeHHOCTH
v YCTPOWCTBA U Oco6eHHOCTH yCTPOMCTBa U YHKLIMOHUPOBAHUSI PaKeT Pa3HbIX 16
(DYHKLIMOHMPOBaHUS |KJ/IaCCOB.
pakeT pa3HbIX
KJIaCCOB.
Bcero 3a 5 cemecTp 40
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 (6|7 8 9 |10/11 12 13 14 15 16| 17
Otu. no
5 TekK TP TexK|JP| |Otu. o JIP|TekK|AP| |Otu. no JIP| |TekK|OTtu. o JIP|IP|3au.

YciioBHBIe 0003HAYCHUSA:

o JIP — auarHOCTHUeCKasi paboTa;

® 3a4. — 3ay4erT.

TekK — BOIpPOCHI [/151 TEKYIL|ET0 KOHTPOJIS;
Ortu. 1o JIP — otuet nio JIP;

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B JIMCKPETHBIE BpeMeHHbIe HHTepBasbl B

cnenyromx dpopmax:

¢ IMarHocThyeckas pabora;
*  BOIPOCHI [|jisl TEKYIIIETO KOHTPOJISL;

e otuet 1o JIP.

IIpome)xyTouHas arTecTamus IIPOBOJUTCS B (hopMax:

® 3ayeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. H. HoBukos, b. M. ABxumosny, B. E. BeliTuH. . OCHOBBI YCTPOICTBa M KOHCTPYMPOBaHHUS
JieTaTebHbIX arrapaTtoB. M.: MawmHocTtpoenue, 1991, 10 5k3.

2. JI. H. Bo13oB, B. C. Bensropckuii, C. H. EablH. . YCTpoHCTBO ¥ QyHKIIMOHMPOBaHKEe aBUALIMOHHOM
paketsl P-3C. CITI6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 82 3Kk3.

3. O. M. Anudanos, A. H. Aazpees, B. H. I'ymuH. . BasmicTideckie pakeTbl U PaKeThI-HOCUTETH. M.
Hpoda, 2004, 19 3x3.

4. C. H. EnbiyH. . 3eHUTHBIN pakeTHBIN Komruteke "Top-M1". CIT6.BT'TY "BOEHMEX" uwm. []. ®.
YcruHoBa, 2015, 84 3k3.

5. C. H. EnpuuH. YerpotictBo v ¢pyHKUMoHupoBanue paketsl 8K99. CIT6.BI'TY "BOEHMEX" um. [I. @.
Ycrunosa, 2010, 79 3K3.

6. C. H. EnbiuH. . IIpoTHBOTAaHKOBBIM pakeTHbIH Komruieke 9K14M ("Masmotka"). CITI6.BT'TY
"BOEHMEX" nm. []. ®@. YctrHOoBa, 2016, 134 3K3.

7. C. H. EnpriuH. . ddekTrBHOCTD pakeTHbIX KomruiekcoB. CIT6.BI'TY "BOEHMEX" um. 1. ®.
YcrtuHoBa, 2018, 311. pec.

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCsl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — dynnamenTansHas 6udmoreka BI'TY «BOEHMEX» um. [].D.
Yerunosa. — ®yHpamenTanbHas 6ubmioreka BI'TY « BOEHMEX» um. [1.®. YcTuHOBa.

CoBpeMeHHbIe TPOoQeCcCHOHANBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHZaMeHTaIbHBIX UCC/IeJ0BaHUH.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- Kouncynsraatllntoc- nvHGOpMaLlMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHHe:
He TpeOyeTcsi.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom 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. J/TabopaTopHbIe 3aHATHA:

1. Ay,E[I/ITOpI/ISI C YHMCJIOM MMOCaA0YHBIX MeCT He MeHbIIIe KO/IMUeCTBa O6yan-O]l[I/IXCH;
2. AYP P-3C (K13);

3. 3YP "Top-M1" (9M33);

4. TITYP "Mamorka" (9M14M);

5. YBP [T 8C992 (8K99).

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
5 K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMIOHUPOBAHMUE JIETATE/IBHBIX AITIIAPATOB

AnHoTanusa paboueii nporpaMMsl

MuctynuHa YCTPOMCTBO Y ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX AITIIAPATOB
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpamMmel TOATOTOBKM I10 Haripae/ieHuio 24.05.05
HumezpupoeaHHble cucmembl snemamenbHblX annapamos. [UCLUWIUIMHA peanu3yercs Ha ¢akynbTere A
PakeTHO-KOCMMueckor  Texunku BI'TY  "BOEHMEX" wum. [.®. YcrudoBa kadezpoii Al
PAKETOCTPOEHMUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-7 criocobeH Ha OCHOBEe aHa/ln3a COBPEMEHHOIO COCTOSIHUSI M TEH[AEHI[MH pa3BUTHSI BOEHHOH Teopuu u
MPAaKTUKW OpPraHU30BbIBaTh Pa3pabOTKy W pa3pabaThiBaTh 3CKU3HbIE, TEXHUYECKHE U pPaboure MpPOEKThI
MHTErPUPOBAaHHbIX POOOTOTEXHUUYECKUX CHCTEM U KOMILJIEKCOB BOODY)KEHHUs JIeTaTe/bHbIX arrapaTtoB U UX
3/IEMEHTOB, TPeOOBaHUS K YC/IOBUSAM U TaKTHKe UX D0€BOT0 NIPUMEHEHUSI.

CoaeprkaHye JUCLMIUIMHBI OXBaTbIBaeT KPYr BOMPOCOB, CBfI3aHHBIX C YCTPOMCTBOM U (YHKLMOHUPOBAHKEM
paKeT pas/IM4HOrO Ha3HAYeHUs..

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ BOMPOCHI /IJIs TEKYITIETO KOHTPOJIS;
e oruet o JIP.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), 1abopaTopHbIi npakTHKYM (34 u.), camocTosTe/bHas pabora
crygenra (40 a).
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IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 11 ®YHKIIMTOHUPOBAHMUE JIETATE/IBHBIX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

TpyaoeMKoOCTb
HaumeHoBaHme paboTbI Pexkomenjyemas imTeparypa PYA uac ’
Paspen 2. /IBvkeHue pakeT 10 TPaeKTOPHH.
YpaBHeHU ABWKEeHUS PAKEThbl HA aKTUBHOM yUuaCTKe
p A P y B. H. HoBukoB, b. M. ABX1UMOBUUY,
rosieta. KoneuHasi ckopocts BP Ha akTUBHOM y4acTKe o .
o B. E. Benttun. . OCHOBBI yCTPOUCTBA
nionieta. Ileperpysku, JeMCTBYIOLME HA PAKETY,
Y KOHCTPYUPOBaHH4 JieTaTeTbHbIX 4
k03 duIMeHTsI TTeperpy3ok. Pacmionaraemble v
anmnaparos: M.: MammHocTpoeHue,
noTpeOHbIe TIeperpy3ku. MaHeBpeHHOCTh U 1991 (2)
YIPaBJIsIeMOCTb PaKeThI.
Wroro no pasgeny 2 4
Pazgen 3. KOHCTPYKTHMBHO - KOMIIOHOBOUHbBIe cxeMbl JIA.
B. H. HoBukog, b. M. ABx1M0OBUY,
Oco0eHHOCTH KOMITOHOBKH JIA pa3IMuHOro N .
B. E. BeiiTuH. . OCHOBBI yCTPOUCTBA
Ha3HaueHUs. KOHCTpYKTUBHbBIE CXeMbI CyXUX U
o Y KOHCTPYUPOBaHUS JieTaTeTbHbIX 4
TOTUTUBHBIX OTCEKOB, CU/JIOBOM Habop. e
AspozHHaMIIECKHe cxeMb JIA ariraparos: M.: MalmHoCTpoeHue,
p ' 1991 (1,3,7)
Wroro no pa3geny 3 4
Paspen 4. OpraHsl ynpaB/jieHHsl paKeTaMH.
AspofvHaMUYeCcKre U ra3ofuHaMuyeCKue OpraHbl B. H. HoBukos, b. M. ABxumoBuy,
yripaBsieHusi. OP(eKTUBHOCTb Pa3/IMUHBIX CIIOCOO0B B. E. BeiliTuH. . OCHOBBI yCTpOMCTBa
yIipaB/ieHus1. PysieBble MalllMHbI, UCTIO/Ib3yeMBbIE IS Y KOHCTPYUPOBaHH4 JieTaTeTIbHbIX 4
TPYBOJA OPTraHoB yripas/jeHus. ICTOUHUKY 5Hepruu anmnaparos: M.: MammHocTpoeHue,
JI7IsT pY/IeBBIX MalllKH. 1991 (2,3)
Wroro no pasgeny 4 4
Paspgesn 5. PakeTHble fBUrare/y TBepAOro TOI/IMBa.
TBepable pakeTHble TorBa. OcHOBHBIe TpeboBanus K | B. H. HoBukos, b. M. ABXUMOBHUY,
TOIUIUBaM. JIByXOCHOBHbIe TOIUIMBa. CMeceBble B. E. BeiiTuH. . OCHOBBI yCTpOICTBa
TOIyIMBa. ['opeHre TBepAOro TOI/IMBA. 3aBUCUMOCTh 1 KOHCTPYUPOBAHMUS JIeTaTeJIbHbIX 4
CKOPOCTU FOpPeHUs OT [laB/ieHUsI U HauaJIbHOU arnmaparoB: M.: MallMHoCTpoeHue,
TemIieparypsl 3apsaga. Koncrpykuus gsuraresns PITT. 1991 (5)
Wrtoro no pasgeny 5 4
Pa3zgen 6. )KugkocTHbie paKeTHbIe JBUTaTe /M.
Tormuea KP/I. YHUTapHBIE, 1By XKOMIIOHEHTHbIE
A p » ABY. B. H. HoBukos, 5. M. ABX1MOBUY,
ToruiuBa. TpeboBaHus K TorBam. OU3NKO- o ”
o B. E. Benttun. . OCHOBBI yCTPOUCTBA
XUMHYeCKHe U KUHEeTUUeCKUe CBOMCTBA TOIIMB.
Y KOHCTPYUPOBaHHU4 JieTaTeTbHbIX 4
ITpotieccrl mpeobpa30BaHus TOTI/IMBA B KaMepe
" anmnaparos: M.: MammHocTpoeHue,
cropanusi. KOHCTpyKLUS JBUraTe/IbHOW yCTaHOBKHU. 1991 (5)
Cucremsl ofauu TOIUIMBA.
Wrtoro o paspeny 6 4
Pazgen 7. Cucrembl ynpaB/ieHUA.
I'mpockonmyeckre CUCTEMBI YIIpaBIeHUS. B. H. HoBukos, b. M. ABxumoBuy, 4
AkcesiepoMeTpbl. IHTerparop mpoAoibHbIX yckopeHuit. |B. E. BeiituH. . OCHOBEBI ycTpolicTBa
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NueprpanbHasi cucrema yrpasieHust. [TpuHiumn Y KOHCTPYUPOBAaHUSI JieTaTeTbHbIX
JIeNCTBUS CUCTeMBI. ['MpoCTabmIn3vpoBaHHas arnmaparoB: M.: MaluHoCTpoeHue,
riatdopma. CriocoObl yTipaB/eHust AaTbHOCThIO 1991 (4)

rosiera.

Urtoro no pasgeny 7

Paspen 8. OcoGeHHoCcTH ycTpOicTBA M (DYyHKI[MOHHPOBAHHUS PAKeT Pa3HbIX K/IACCOB.

C. H. EnbLyH. . 3eHUTHBIN
pakeTHbIY Komriiekc "Top-M1":
CII6.BI'TY "BOEHMEX" um. [I. @.

YctrHoBa, 2015 (Bce)

C. H. EnbLjuH. YCTpPOWCTBO U
(yHKUHOHMpOBaHUe pakeTbl 8K99:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2010 (Bce)

B. H. HoBukoB, b. M. ABXUMOBUUY,
B. E. Belitus. . OCHOBBI yCTpOWCTBa
Y KOHCTPYUPOBAHUS JIeTaTeJIbHbIX
anmaparos: M.: MammHocTpoeHue,
1991 (1,6)
OcobeHHocTH ycTporicTBa U GyHKIMoHupoBaHus pakeT | C. H. EnbiuH. . [IpOTUBOTaHKOBBIM

Pa3HbIX KIacCoB. pakeTHbIN KoMmrekc 9K14M
("Mamotka"): CIT6.BT'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2016 (Bce)

JI. H. Bri3oB, B. C. Benbropckuit, C.
H. EnpiyH. . YcTpolicTBo U
(yHKI[MOHUPOBaHYEe aBUALOHHOM
paketnl P-3C: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (Bce)

C. H. EnpiuH. . 39 ¢peKTUBHOCTh
pakeTHbIX KomriekcoB: CI16. BT TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2018 (Bce)
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Wroro no pa3geny 8
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMOHUPOBAHUE JIETATE/IbHBIX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
e oruet 1o JIP;

e 3aueT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bomnpocs! /A TeKyiero KOHTpoJis

Borpockl 33/1a10TCst BCel ayIMTOPYH C TieJTbI0 OLIEHKH OCBOEHHs yueOHOT0 MaTepuasna MpeblAy1iero
paszierna MmporpamMMbl JUCHUTITMHBL. KOHTPObHOe MepOTIpUsATHE CUMTAETCS BBITIOTHEHHBIM TIPY TIOTYYeHUN
TPaBWJIHLHOTO OTBETa Ha BOTIPOC MPerio/iaBaTeris.
[lepeueHb BOMIPOCOB /71 TEKYIL|Er0 KOHTPOJIS IIpeZcTaBaeHbl B Y MK IHUCLUIIUHBIL.

Otyer no JIP

B miporjecce BbINOHEeHUs 1a00PAaTOPHBIX PAbOT CTYZEHTHI paboTaroT ¢ 00pa3iiaMyu PAKETHOUM TEXHUKH,
PAaCIIOIOKeHHBIMH B Kiacce Kadeapsr Al.
3amuTa 1abopaTopHBIX PaboT OCYILEeCTB/SIeTCs B BU/Ie OTBETOB Ha BOTIPOCHI TIPEroaBaTesisi 1o YCTPOUCTBY U
npyHOUNaM GyHKLMOHUPOBaHUs U3ydaeMoro obpasija. OTBeTHI JO/KeH COTIPOBOXKAATHCS IEMOHCTPALIeH ¢
HCII0/Ib30BaHVEeM UMEOLErocst U3zesiusl.
Kpurepuu orjenvBanus JIP: «cmaHo» - 1aHO He MeHee 75% BepHBIX OTBETOB Ha BOTIPOCHI TIpero/jaBaresisi; «He
CJ,aHO» - TIPAaBUJIbHBIX OTBETOB MeHee 75%
[Ipumepsl 3aziaBaeMbIX BONPOCOB cozepxkarcs B Y MK no gucuurivHe.

3auer
3aueT CUUTAETCS CIaHHBIM U 00YUatOIMIACS MOYYaeT OIEHKY «3aUTeHO0», eC/TU BhIIOJTHEHBI BCe
KOHTPOJIbHBIE MEPOTIPUSITHS, TIPeAYCMOTPEHHBINM paboueli MpOrpaMMOM JUCLIATIIUHEL,
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bormpocsl
3 5 Paszgen 1. OcHOBBI TeopUM PeaKTUBHOIO 2 2 2 0 0 10 Jilji:
JABHDKEeHMSI. TeKyLL[ero
KOHTPOJISA
Bornpocst
3 5 Pazpgen 2. [IBlkeHue pakeT 1o 8 4 4 0 4 10 st
TPAeKTOPHH. TeKylL[ero
KOHTPOJISA
Bornpocsl
3 5 Paspen 3. KoHCTPYKTHBHO - 8 4 4 0 4 10 LS
KOMIIOHOBOUHBIe cxembl JIA. TeKyIero
KOHTPOJISA
Borpocs!
3 5 Paspen 4. OpraHs! ynipaB/ieHMsl 8 4 4 0 4 10 Jilji:
pakeTraMu. TeKyl1lero
KOHTPOJISA
Bompocsi
3 5 Pa3pgen 5. PakeTHbIe ABUrare/iu 8 4 4 0 4 10 ISt
TBepP/0ro TOIIMBA. TeKyIlero
KOHTPOJISA
Bormpocs!
Paspgesn 6. )KujKocTHbIe paKeTHbIe JUIs
3 5 8 4 4 0 4 10
JABUTraTe/IH. TeKyLLero
KOHTPOJISA
Bompocsl
3 5 |[Pa3pesn 7. CucTreMsbl yripaB/ieHHS. 8 4 4 0 4 10 A
TeKyLLero
KOHTPOJISA
Pazpen 8. OcobeHHOCTH yCTPOHCTBA U OTueT 1o
3 5 |¢dyHKIMOHUPOBAHMA paKeT Pa3HbIX 58 | 42 8 34 16 30 TP
KJ/IaCCOB.
Bcero 3a 5 cemectp 108 | 68 | 34 34 40 100
Bcero no gucuuIinHe 108 | 68 | 34 34 40 100
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Kputepuu oneHuBaHus

OIIK-7
Bonpocbl omkpbimozo muna:
Ne 1
Pakera — 3107
Ne 2
Cwuia TArY pakeTHOTO JIBUTaTesisi — 3T0?
Ne 3
YaenpHbIN UMITYABC — 3TO?
Ne 4
Ckperuiennsle 3apsiapl POTT — 3107
Ne 5
Bponunposka 3apsza PATT — st0?
Ne 6
KoadhduiueHT U30bITKa OKUCINUTEIS — 3TO?
Ne 7
«[opsiuee» pa3feneHue cTyreHel pakeThbl TPOMCXOJUT B OCHOBHOM 3a CUeT
Ne 8
«XonofHoe» pa3zieneHre CTyreHell pakeTbl IPOUCXOAUT B OCHOBHOM 3a
cyer
Ne 9
IMomne3Hast Harpy3ka 6anIMCTHUeCKOM PaKeThI OTAeNSIeTCs st
Ne 10
TBepAOTOI/IMBHBIM IBUraTe/Tb KOHEUHOMN CTyTeHu Tary pakeTbl 8K99
CITY>KUT Ji7Is1
Bonpocbl 3aKkpblimozo muna:
Ne 1
Kakasi crcteMa KOOpAMHAT UCIIOJIB3yeTCs /711 aHanu3a CUl 1 MOMEHTOB
JeicTByromuyx Ha JIA.
a - 3eMHasl CTapTOBasi;
0 - CKkOpoCTHas;
B - CBfi3aHHasl.
Ne 2
Yrosn aTaku — yroj Mexy NpoJoabHON ocko JIA u:
a - HarpaBJ/IeHHWeM BeKTOpa CKOpoCTu JIA;
0 - HarpaBJIeHVeM CHUJIBbI TSKECTH;
B - HarpaB/jeHWeM CTapTOBOrO FOPU30HTA.
Ne 3

MaHeBpeHHOCTB — 3TO CIOCOOHOCTH JIA BUraThCs:
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a — M0 KPUBOJIMHENHOM TPaeKTOpUY;
0 — 110 33/1aHHOM TPaeKTOpHH;

B — pearvpoBaThb Ha KOMdH/bI OriepaTopd.

Ne 4
Hns kakoro tuna 3apsga PATT nomaap ropsiteld ToBepxXHOCTU
CyLL|eCTBEHHO IlepeMeHHa:
a — KaHaJbHOT'O FOPeHUs C KOMITeHCalel 10 TopLam;

0 — KaHaJbHOTO TOPEHHS;

B — 30HTUYHOTO 3apsd/ad.

DyHKIHIO TIOTIePeYHbIX 3/1eMEeHTOB CUIOBOTO Habopa B TOTUIMBHBIX OaKax
pakKeT BBIMOJHSIOT:

a — CTPUHTEepHI;
0 — JTOH)KepOHB;

B — [IIIAHI'OYThI.

Ne 6
Pacniosiaraemsle nieperpysku Inpu ABrkeHur 3Y P ornpezenstorcs:

a — TIPOYHOCTBIO0 KOHCTPYKLUHY;
0 — CKOPOCTBIO /IBM)KEHUSI PAKEeTHI;

B — METOZIOM HaBe/IeHUsl.

Ne 7
®opmysa LIn0IKOBCKOTO onpenesnseT —

a — KOHEYHYIO CKOPOCTb paKeThl;
0 — MJeanbHYIO CKOPOCTh PAKeThI;

B — KpeliCepCKy0 CKOPOCTh PaKeThl.

Ne 8
B 3YP BbINoHEHHOM 110 «HOPMasbHOI» a3poAiiHaMUueCcKoi cxeme,
KPbUIO CO3/jaeT:
a — NOJbeMHYI0 CUJLY;

0 — MO/beMHYI0 U YTIPaBJISIOLIYIO CHIBI;

B — MMOJbeMHYI0 CU/Y U yTIPaBJSIOLUIMA MOMEHT.

Ne 9
Py/ii — OpraHel CHCTeMbI yTIpaB/ieHust, 00eCrieunBarolye YIIpaB/ieHue

a — I10 yIJIy aTaky;
6 — 10 yI71aM aTaky U phICKaHbs;
B — [0 yIJIy KpeHa.

Ne 10
16



AspogrHAMUYE CKUIA [ITaDHAPHBIA MOMEHT PYJIsi OTPEIeIISIeTCS:
a — MJIOIA/IbIO PYJIS;
6 — reomeTprueckoii Gpopmoii pysis;

B — Pacro/Io)KeHUEM OCH TTOBOPOTA PYJIsi.
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