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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPOUCTBO U ®YHKIIMOHUPOBAHME JIETATE/TbHBIX ATIIIAPATOB

HamnpasyieHnue/cnenaaibHOCTb 24.05.06 Cucrembl ynpaB/IeHUs JIeTaTe/IbHBIMH anmaparaMu
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Kadeapa-pa3padorunk pabdoueit Al PAKETOCTPOEHUE
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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)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
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:

OIIK-7 — crocoOHOCTE Ha OCHOBE CHUCTEMHOrO IOAXO[a aHalu3MpoBaTh pabOoTy CHUCTeM YIIpaBJeHHs!
JleTaTe/IbHBIMH arfiapaTaMy pa3/IMuHOro Ha3HaueHWs, Kak 00beKTOB OpUEeHTalMH, CTaOUIM3alui, HaBUraLluH,
yIipaB/ieHus] JIBIDKEHHEM, a TakKe CO03/aBaTb MareMaTHueckue MOZeNy, T03BOJISIIOLMe IPOrHO3MPOBATh
TeHZEeHLIMIO NX Pa3BUTHS Kak 0ObEKTOB YIpaB/ieHUs ¥ TAKTUKHU UX TIPUMeHEeHHsT

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

3HAHUS:

Ha YPOBHe Ipe/|CTaB/IeHUM:

- COCTOsTHME U TepCIeKTHBbI Pa3BUTUS KaK PaKeTHOM TEXHUKH B LIe/IOM, TaK M OT/|e/IbHBIX 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 TIOHUMaHHUSI:

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

- 0c0OeHHOCTH PabOThI 31IEMEHTOB KOHCTPYKIIUK CUIOBOTO Habopa kopryca JIA;

YMeHUs:

TeopeTUyecKue:

- MPOBOJUTH aHa/IW3 IPOILECCOB, COMPOBOXKAAIOIIMX paboTy u3genuii PKT v uUX 3/1eMEHTOB TP UX
9KCIUTyaTallvy;

TpaKTUYeCKue:

- CaMOCTOATEILHO pa30upaThCs C YCTPOMCTBOM W (DYHKI[MOHMPOBAaHWEM 37€MEHTOB KOHCTPYKIUI
U3enui U UX CUCTeM;

HaBbIKU:

MOHMMaHWe TIPUHUMAaeMbIX U peajn3yeMblX KOHCTPYKTHUBHBIX pellleHul, TTOHMMaHUe YCTPOMCTBa 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
SIBJISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YacTH 0;10Ka 1 mporpaMmbl MOATOTOBKH 10 HaripaBieHuto 24.05.06
Cucmembl ynpasneHus semamenbHbIMU annapamamul.

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

Cojep>kaHue JUCIUILIMHBI SIBJISIETCS OCHOBOW  IJist OCBOEHMS JUCLIUIIIVH: HO,HFpTOBKA K
MMPOLOEAYPE 3AINIUTHI W 3AHIUTA BbBIIIYCKHOU KBAJIM®OUKAIIMOHHOU PABOTBH],
CHUCTEMBI YITPAB/IEHUA JIETATE/IBHBIMMU ATIITAPATAMMN.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:
¢ OIIK-1 — CriocobeH NpUMEHSTh €CTeCTBEHHOHAYYHBIE W 00IIIeMH)XeHEPHbIE 3HAHUS, METO/bI

MaTeMaTU4yeCcKOro aHa/lr3a U MOZle/TMpOBaHusl, TeOPETUUYeCKOTO 1 KCIIePUMEeHTaIbHOTO UCC/IeJOBaHKS
[T peLlieHNs MH)KeHePHBIX 3a/iau TIpodye CCUOHATBLHOM IeATeTbHOCTU



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
/151 OnMcaHus JBikeHUs1 JIA. Yivibl, onpe/ie/isitolye NojI0KeHHe PaKeThl B [IPOCTPAHCTBe.
Pazpen 2. IBiKkeHHe pakeT Ha 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
[ielCTBYIOLIME Ha pakeTy, K03 duLneHT! eperpy3ok. Pacronaraemble U notpeGHble
rieperpy3ku. MaHeBpeHHOCTE 1 yTIPaB/IsieMOCTb PaKeTsl.
Pa3paen 3. KOHCTPYKTHBHO - KOMIIOHOBOUHBIe cxeMbl JIA. Oco6eHHOCTH KOMITOHOBKH JIA
3 5 Pa3IMYHOro HasHaueHWsl. KOHCTPYKTHBHBIE CXeMBI CyXUX U TOIUIMBHBIX OTCEKOB, CUIIOBOH 8 4 4 0 4 10
Habop. A3pojrHaMHUecKre cxembl JIA.
Pa3pen 4. Opransl ynpaB/ieHHsi pakeTaMu. A3pofIMHaMUYeCcKHe U ra3o/jJiHaMuyecKue
3 5 opraHbl yripas/enusi. IPGHeKTUBHOCTb Pa3/IMUHbIX CIIOCOOOB YIIpaB/ieHusl. PyieBble MallMHbI, 8 4 4 0 4 10
HCIIO/Ib3yeMble /sl IPUBO/A OPTraHOB yrpaB/eHust. VICTOUHHUKY SHePryu /sl py/ieBbIX MAllMH.
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 JIBYXKOMITOHEHTHbIe ToruiBa. TpeGoBaHHs K ToriMBaM. OU3NKO-XUMHYECKHe 1 8 4 4 0 4 10
KHHEeTHYeCKHe CBOMCTBA TorumB. [Tpoliecchl mpeobpa3oBaHus TOIUIMBA B KAMepe CrOpaHus.
KoHCTpyKUus JBUraTe/IbHOM ycTaHOBKU. CHCTEMBI 110/jaurt TOTI/IMBA.
Paspen 7. Cucremsl ynpas/ieHHs. ['MpoCKONMUecKye CUCTeMbl YIIPaB/IeHusl.
AxceniepomeTpsl. VIHTerpaTop npofo/ibHbIX yCKopeHHit. ViHepijianibHasi CUCTeMa YIIpaB/IeHus.
3 5 ", 8 4 4 0 4 10
TTpuHuMn feiicTBrst ciucteMbl. [pocTabuinsnpoBanHast miatpopma. Crioco6bl yrpaBneHuUst
Jla/IbHOCTBIO TI071eTa.
Paspen 8. OcoGeHHOCTH YCTPOHCTBA U (PYHKIMOHMPOBAHHUSA PaKeT Pa3HbIX K/IacCOB.
3 5 Bannuctuueckue pakeTbl M pakeTbl-HOCHTeU. KpbliaTble ¥ aBUALJMOHHbIE PAKeThbl. 3eHUTHbIe 58 42 8 34 16 30
pakeThl. [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
pakeT Ha TPaeKTOPUH.

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
YIIPABJIIEMOCTb PaKeThl.

Pazpen 3.
OcobeHHOCTH KOMITOHOBKH JIA pa3MuHOro Ha3HaueHWsl.
KoHCTpYKTUBHO - o
2 KoHCTpYKTUBHBIE CXEMBI CYXUX U TOTIJIMBHBIX OTCEKOB, CU/IOBOU 4
KOMIIOHOBOYHbIEe
Habop. AspofiiHaMuUeckue cxembl JIA.
cxemel JIA.
AspoauHaMHUueCcKUe U ra3ojuHaMuueCcKue OpraHbl yIipaB/ieHusl.
Pazpen 4. Opranbl
3 DABTeHIS Db deKTUBHOCTE pa3THUHBIX CTIOCOOOB YIIpaBieHus. PyseBbie 4
yaf{) eTaMH MalLVHBI, UCT0/Ib3yeMbIe /IS IPUBOJA OPTaHOB YIIPaB/IeHUs.
p ’ UcTouHrKy 5HEpruu /151 pyJieBbIX MallluH.
TBep/ple pakeTHbIe TOrUIHMBA. OCHOBHBIE TPeOOBAHUS K TOTUTUBAM.
Pa3nen 5. PakeTHble
JByxocHOBHEIe ToriMBa. CMeceBble TOI/IMBA. [ OpeHre TBepAOro
4  |gBUraTenV TBEPAOro . 4
OIUIMEA TOI/IMBa. 3aBUCMMOCTb CKOPOCTU FOPEHUS OT AaB/JeHUsl U HauaJlbHOU
) TeMIieparypsl 3apsaga. Koncrpykous asuraress PIATT
Toruea XKP/I. YauTapHble, IByXKOMIIOHEHTHBIe TOI/IMBA.
Paspen 6. TpeboBanus K TorMBaM. OUNKO-XUMUUYECKHE U KUHETHUECKHE
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 yCTpOMCTBa U Bannvcrrueckue pakeTsl U pakeTbl-HOCUTEeNU. KpbuiaTele 16
(DyHKI[MOHUPOBAHUS |aBUALIMOHHBIE paKeThl. 3eHUTHBIe pakeThl. [IDOTUBOTAHKOBBIE PAKeThl.
pakeT pa3HbIX
KJIaCCOB.
Bcero 3a 5 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12| 3 4 5 |67 8 9 |10 11 12 |13 14 15 (16|17
Ortu. o Ortu. o Ortu. o Otu. o
5 TekK TexK| P TexK| P TekK TexK|P|3au.
JIP A JIP A JIP JIP A

YcnoBHbIe 0003HAUCHUS:
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. C. H. EnbLuH. YcTpolicTBO U GyHKIMoHHpoBaHue pakeTbl 8K99. CIT6.BI'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2010, 79 3k3.

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

5. C. H. EnpuuH. . [IpoTHBOTaHKOBBIN pakeTHbIN KoMruieke 9K14M ("Mamotka"). CIT6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2016, 134 3k3.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynmamenTansHas 6udnuoreka BI'TY «BOEHMEX» um. [1.D.
YcruHoBa. — ®PyHpameHTanbHas oubnuoreka BI'TY « BOEHMEX» um. I.®. YcTHHOBA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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

Iucipnmuda YCTPOMICTBO U ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX AIIIIAPATOB
SBJISIETCS JUCLIMIIMHOM 00s13aTe/IbHOM YacTH 0/1oKa 1 rporpammel MOATOTOBKM M0 HarpaeieHuio 24.05.06
Cucmembl ynpaseneHus nemamenbHbIMU annapamamu. JucuuriiHa peanusyercsi Ha (akynbreTe A PakeTHo-
kocmuueckol Texauku BI'TY "BOEHMEX" um. [].®. YcruroBa kadenpoit A1 PAKETOCTPOEHUE.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OITIK-7 cnocoOHOCTb Ha OCHOBE CHMCTEMHOIO TIOAXOJa AaHa/JW3UpoBaTh pabOTy CUCTEM YIpaB/Ie€HHUS
JleTaTe/IbHBIMU arliapaTaMy pa3/IMuHOro Ha3HAUYeHUs], Kak 0ObEeKTOB OpHeHTAlWy, CTabWUIM3arvy, HaBUralyy,
yIpaB/ieHusl ABWKEHWeM, a Tak)Xe CO03/[aBaTh MaTeMaTHyeckrhe MOJeqH, I03BOJSIOIIMe TMPOTrHO3UPOBAaTh
TEH/IEHIWIO UX Pa3BUTHS KaK OOBEKTOB YIIPABJIEHUS Y TAKTUKK UX TIPUMEHEHMSI,

ConepkaHue JUCHUIUIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBS3aHHBIX C YCTPOMCTBOM U (DYHKI[MOHHDOBaHWEM
pakKeT Pa3/MYHOTO Ha3HAYeHUsl.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
e oruet o JIP.

HpOMe)Ky'TOIIHaH dTTeCcTalUus ITPOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeAyCMOTPeHbI JIeK[MOHHBIe 3aHATHs (34 4.), mabopaTopHblii MpakThKyM (34 4.), camocTosiTesibHast paboTa
cryzaenra (40 u).
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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. /IBv>keHue pakeT Ha TPaeKTOPHUH.
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.
ariraparos: M.: MalmHoCTpoeHue,
AspoarHamuyeckue cxemsl JIA.
1991 (1,2)
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)
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,
TeMmIieparypsl 3apsga. Koncrpykuus asuraresns PATT 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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roJieTra.

NuepuunanbHas cucrema ynpasieHus. [IpuHimn
JercTBus cucteMsbl. ['MpocTabuIM3upoBaHHas
nnatdopma. CriocoObl yrpaB/ieHUst AaTbHOCTBIO

Y KOHCTPYHWPOBaHUs JleTaTeIbHbIX
arnmnaparos: M.: MammHocTpoeHue,

1991 (3,4)

Urtoro no pasgeny 7

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

BannvcTuueckre pakeTbl U pakeTbl-HOCUTEH.
Kprinareie 1 aBUaljioHHBIE PAKeThl. 3€HUTHBIE PAKeThI.

[TpoTHBOTaHKOBbIE PAKETHI.

B. H. HoBukog, b. M. ABx1M0oBUY,
B. E. BetiTun. . OCHOBBI yCTPOMCTBA

arnmaparos: M.: MaimmHocTpoeHue,

CII6.BI'TY "BOEHMEX" um. [1. ®.

JI. H. Br130B, B. C. Benbropckuii, C.

1 KOHCTPYUPOBaHMA JIeTaT€/JIbHbBIX

1991 (6,7)
C. H. EnpLiuH. YCTpOWCTBO U
¢dyHKUMOHMpOBaHUe pakeTbl 8K99:

YctuHoBa, 2010 (Bce)

H. EnpiyH. . YcTpoHCcTBO U
(PYHKLIMOHMpOBaHUe aBUALMOHHON
paketsl P-3C: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2018 (Bce)
C. H. EablyH. . 3eHUTHbIN

pakeTHbIN Komruiekc ""Top-M1":
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2015 (Bce)
C. H. EnbiuH. . [IpoTUBOTaHKOBBIM
pakeTHbIN KoMmrekc 9K14M

("Mastotka"): CIT6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

2016 (Bce)
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Wroro no pasgeny 8

16
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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.

Bonpocs! A1A TeKyiero KOHTpo/is
Bornpocsl 3a/1at0TCst BCel ayAUTOPUY C 1ie/Ibi0 OLIeHKM OCBOEHUsI MaTepuaria MpeZblAyliero pasjena.
ITepeuens BONPOCOB [i/1s1 TEKYLLETO KOHTPOJIA NpeZcrasieHsl B YMK qucimnivgel.

OTuet no JIP

B mporjecce BbINO/HEHUS J1Ta00PAaTOPHBIX pab0T CTyAeHThl pab0oTaroT ¢ 00pasliaMH paKeTHOM TeXHUKHU,
pacrioNIoXkKeHHBIMH B Kacce Kadeapsr Al.
3aiuTa 1ab0paTopHBIX PabOT OCYIECTB/SIETCS B BU/Ie OTBETOB Ha BOTIPOCHI MPENo/iaBaTe/isi o YCTPOMCTRY U
MPUHIUIIaM (QYHKIIMOHMPOBaHUS 3yyaeMoro obpasiia. OTBeThI J0/KeH COMPOBOXKIAATLCS IEMOHCTpALUeH C
WCII0/Ib30BaHMEeM UMEIOLerocst Usziesiusl.
Kpurepuu onenvBanus JIP: «cmaHo» - 1aHO He MeHee 75% BepHBbIX OTBETOB Ha BOMPOCHI TIpernojaBaresisi; «He
CJlaHO» - TIPAaBU/IbHBIX OTBETOB MeHee 75%
[TprmepsI 3as1aBaeMbIX BOMIPOCOB cogepxkarcsd B Y MK mo gucuunivne.

3auert
3aueT CUMTAETCS CJAaHHBIM U 00YUAOLUIACS M0/TyUaeT OLIEHKY «3auTeHO», eC/IA BbIITOJTHEHBI BCE
KOHTDOJIbHBIE MEepOTPUSATHSA, TPeIyCMOTPEHHbIN pabouel MpOrpaMMOU JUCIUITIUHBL.
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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. [IBikeHue pakeT Ha 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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