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
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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 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

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




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:

[TK-2.1 — CnocobeH OCyLIeCTB/ISTh TEXHHUECKOe COTIPOBOXKAEHHWE CO3/jaHHsl Pa3TOHHBIX OJIOKOB pakeT
KOCMHUEeCKOT0 Ha3HaueHUsl, MeXKOpOUTaIbHBIX OYKCHPOB

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-2.1

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

TeXHUUECKHE XapaKTePUCTHUKU U KOHCTPYKTHUBHBIE 0COOEHHOCTH PAKET PA3/IMUHOTrO HAa3HAUEHMUS;

Ha YPOBHE BOCIIPOM3BeZleHHS:

CUJIOBOE M (PYHKLIMOHA/IbHOE B3aUMO/|elICTBe OCHOBHBIX 3/1eMEHTOB KOHCTPYKLMH JIA;

Ha YpOBHE ITOHWMaHUs:

0COOEHHOCTH YCTPOKCTBA U (DYHKIMOHUPOBAHUSI OTAENBHBIX 3JIEMEHTOB KOHCTPYKIMU; OCOOEHHOCTH
paboThI 37IEMEHTOB KOHCTPYKIMH CU/IOBOTO Habopa koprmyca JIA;;

YMeHUS:

TeopeTUUeCKue:

MPOBOJUTh aHa/IU3 TIPOLIECCOB, COTpPOBOXAaroIMXx paboty uzgenuii PKT u uX 3/1€eMEeHTOB TIpU X
9KCITyaTallyy;

NpaKTUYeCcKue:

CaMOCTOSITeILHO pa30dupaThCs C YCTPOMCTBOM U (YHKIMOHHUPOBAHWUEM 37IEMEHTOB KOHCTPYKI[UHA
U3/le/IUi U UX CUCTEM;;

HABbIKU:

CrocoOHOCTh pa3pabaTbiBaTh KOMIIOHOBKY M KOHCTPYKLMIO aBToMaruueckoro KA, y3/oB u arperaros,
BXOJSIIUX B €r0 COCTaB..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

TMuciunauna YCTPOMCTBO U ®YHKIIMOHVUPOBAHUE JIETATE/IbHBIX ATITIAPATOB
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
MIpOrpaMMsl IIOATOTOBKY M0 HaripasieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, COIIPOTUB/IEHUE MATEPUAJIOB, TEOPETHUUYECKASI MEXAHUKA,
TEXHOJIOI'SI KOHCTPYKIIMOHHBIX MATEPUAJIOB.

Cojiep>kaHWe [JMCIUILIMHBI ~ SIBASIETCS  OCHOBOW /i1 ocBoeHusi jucuuiviiH: MW CIIBITAHUE
SJIEMEHTOB KOHCTPYKIIMI PKT, IIOATOTOBKA K IIPOLIEEAYPE 3AIIUTHI 1 3AINTA
BBIITY CKHOU KBA/INOUKAIIMOHHOU PABOTBL

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

MaTeMaTH4yeCcKOro aHairM3a ¥ MOZeTMPOBaHusl, TEOPETHUECKOTO U FKCITIeEPUMEHTATbHOTO UCC/IeI0OBaHUS B
rpodeccroHaTBEHON eI TeTbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS w2
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3 5 Paspen 1. OCHOBBI TeOpHH PeaKTHBHOIO ABIKeHHs. CHCTeMbl KOOPAMHAT, TIPUMeHsIeMble 2 > 2 0 0 10

1S orMcaHust iBrokeHust JIA. Yivibl, onpe/iesisioliye 0/10)KeHre pakeThl B IIPOCTPAHCTBe.

Pazpen 2. IBiKkeHHe pakeT Ha TPAeKTOPUH. YPaBHEHUS /IBI)KEHHS PaKeThbl HA aKTUBHOM
3 5 yudacTke rojeta. KoHeyHasi CKOpOCTb paKeThl 11a aKTHBHOM yyacTKe rofeta. Ileperpysku, 18 8 3 5 10 15
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 13 3 3 0 10 15
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, 16 6 2 4 10 15
HCTIO/Ib3yeMble [1/Is] TIPUBOZia OPTaHOB YIpaB/ieHusl. VICTOUHUKY SHepPruH /ijisl py/IeBbIX MalllH.

Paspen 5. PakeTHble JBUrare/u TBepjoro Tonsusa. Torea PITT. OcobeHHOCTH

3 5 xomrioHoBKY PITT Ha JIA. Bmusinve PIITT Ha 3HaueHHe OCHOBHBIX IIPOEKTHBIX TIapaMeTpoOB 12 2 2 0 10 15
JIA.
3 5 Pa3spaen 6. )KupkoctHble pakerHble gsurarenu. Toruea JKP/I. Oco6eHHOCTH KOMIIOHOBKH 20 6 P 4 14 15

JKP/T Ha JIA. Bnusinue JKP]I Ha 3HaueHHe OCHOBHBIX MPOEKTHBIX NapameTpos JIA.

Paspen 7. Cucremsl ynpaBienusi JIA. O611jast xapaKTepHUCTHKa CUCTEM YIIPaBJIeHHsI.

3 5 Agronomuble CY. TeneHaBegenre. CamoHaBezieHre. CriocoObl yrpaB/ieHus JalbHOCTbIO 27 7 3 4 20 15
rosieta.

Bcero 3a 5 cemecTp 108 34 17 17 74 100

Bcero no gucnymmHe 108 34 17 17 74 100

3.2. JTabopaTopHbIii NPAKTUKYM

No Homep 1 HaumeHOBaHHe Oo0newm,
Tema /1a00paTOPHOro MpPakKTHKyMa
n/n pa3jena JUCHUITHHBI ayA. yacoB
1 Pazgen 2. /IevkeHue pakeT Ha |VI3ydeHue yCTpoUCTBa U (DYHKIIMOHUPOBAHUS 5
TpaeKTOpUHU. JIBYXCTYTI€EHUATOMN Oa/TMCTUUECKOM paKeThI.
9 Paspen 4. Opransl ynpasnenusi |3yueHne ycTpoicTsa ¥ (GyHKLMOHUPOBaHUS 4
pakeTamu. aBUALMOHHOM YTIpaB/sieMOl paKeThl.
3 Pazgen 6. JKugkocTHbIE N3yuenne ycrpoticTBa v (yHKLMOHUPOBAHUS 3€HUTHOU 4
pakeTHbIe ABUraTeH. yIpaBJ/IsieMOU paKeThbl.
4 Pazpen 7. Cucremsl N3yuenue ycTpoiicTBa 1 PyHKIMOHUPOBAHUS 4
yrpassieHus JIA. MPOTUMBOTAHKOBOU yIIPAB/ISIEMOU paKeThbl.
Bcero 3a 5 cemecTp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
Homep u
Ne |HamMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3aiaHust
n/n pasjena 4acoB
JUCLIUIUIUHBI
Pazpen 2. YpaBHeHUs [IBUKEHUS paKeThl Ha aKTHBHOM yJacTKe rosieTa. KoHeuHast
1 [BrKeHMe CKOPOCTh paKeThl 11a aKTUBHOM y4YacTKe ToJieTa. [leperpysku, 10
pakeT Ha TeliCTBYIOIME Ha pakeTy, Ko3dduireHTsI reperpy3ok. Pacrionaraemoie u
TpPaeKTOpUHU. noTpeOHbIe Tieperpy3ku. MaHeBpeHHOCTh U yTIPAB/ISIEMOCTh PAKeThI.
Pazgen 3.
KonctpykTrBHO |OC00€HHOCTH KOMITOHOBKY JIA pa3MuHOTO Ha3HaueHWs. KOHCTPYKTHUBHbBIE
2 |- CXeMbI CyXUX U TOT/IMBHBIX OTCEKOB, CUJIOBOUM Habop. A3pofiiHaMUUeCcKue 10
KOMITOHOBOYHBIe |cxeMbl JIA.
cxemsbl JIA.
3 |Pasgen 4. AsposvHaMUuUecKre U razofiMHaMuyeCcKye Opraibl yIipaBieHusl. 10
Oprasbl O deKTUBHOCTh Pa3/TUUHBIX CMIOCOO0B yripaB/ieHus. PyieBbie MalllMHbI,
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yIIpaB/Ie€HUs WCII0/Ib3yeMble /il IPUBOJA OPraHOB yIpaB/ieHus. VICTOUHUKY SHeprUu Jj1st
pakeTamu. PY/IeBbIX MaLlKH.
Pasgen 5.
PaxerHbre Tormiea PATT. OcobenHoctr komrnioHoBKU PTT Ha JIA. Biusaue POATT

4  |nBuratenu 10

Ha 3HaueHHe OCHOBHBIX [TPOEKTHBIX MapameTpos JIA.

TBepZ0ro
TOIUIMBA.
Pazpen 6.

5 XKunkoctaeie  |Torumea XKPJI. Ocobennoctu kommoHoBkY JKPI] Ha JIA. Biustaue YKP/I Ha 14
pakeTHble 3HaueHWe OCHOBHBIX [IPOEKTHBIX NTapaMeTpos JIA.
[\ BUTaTe/IN.
gfggl]w; OO6111as1 XapakKTepUCTUKA CUCTEM yTipaBieHus. ABToHOMHBIe CY.

6 Tenenarenenue. CamoHaBezieHHe. Criocobbl yIpaB/ieHus AaTbHOCTLIO 20
yIIpaBJieHuUs
A ToJieTa.

Bcero 3a 5 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
123 4 5 |67 8 9 |10 11 12(13 14 15 |16| 17
5 Ortu. no JIP|TekK|JP| |Otu. o JIP|TexkK|IP|Otu. no JIP Ortu. 1o JIP | TexK|IP|3au.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTHueckasi paboTa;
Ortu. o JIP — otuet 1o JIP;

TekK —
3au. — 3aYeT.

BOTIPOCHI /I/Is1 TEKYIL[eTO KOHTPOJIS;

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B [IMCKPETHBIE BpeMeHHbIe HHTepBasbl B
cneayromx dpopMax:
e JIMarHocThyeckas pabora;
e oruet 1o JIP;
e BOMPOCHI /IS TEKYIIEero KOHTPOJISI.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:

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

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. Apunoga O. B., Oxounnckuii 1. M., OxounHckuii M. H., OxounHckuii M. H.. VicTopysi ¥ KOHCTPYKLIMH.
, 2023, 3n1. pec.

2. B. H. HoBukos, b. M. ABxumoBuy, B. E. BeiituH. . OCHOBBI yCTpPOHCTBA U KOHCTPYUPOBaHUS
JieTaTe/bHBIX arrapaToB. M.: MairMHocTpoenue, 1991, 10 sk3.

3. JI. H. bri3oB, B. C. Benbropckuii, C. H. EfbIfuH. . YCTpoMCcTBO U GYHKIIMOHUPOBaHKEe aBUAI[MOHHOMN
paketbl P-3C. CIT6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2018, 82 3Kk3.

4. M. H. OxouuHcku#. . PakeTsi-HOCHUTeM kocMrdeckux armnaparoB. CI16.6I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016, 60 3k3.

5. C. H. EnbiuH. . YeTpoiicTBo U dyHKIMOHMPoBaHUe pakeTsl 8K99. CII6.BI'TY "BOEHMEX" um. [I. ®.
Ycrtunoga, 2010, 3. pec.

6. C. H. EnbLiyH. . 3eHUTHBIM pakeTHbIH Komiuieke "Top-M1". CIT6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunosa, 2015, 84 3k3.

7. C. H. EnbriuH. . TIpOTMBOTAHKOBBIN pakeTHbIN komrieke 9K14M ("Manrotka™). CI16. BT TY
"BOEHMEX" um. I. ®. YctuHoBa, 2016, 134 3K3.

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. https://e.lanbook.com/ ; http://library.voenmeh.ru/jirbis2 — ®yHnaamenrtanbHas 6ubnuoreka BITY
«BOEHMEX» um. [1.®. YcruHoBa. — ®dyHpamenTanbHas 6ubmioreka BI'TY «BOEHMEX» um. 1.®.
YcTuHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHbopMalLMOHHbIe CITPaBOYHbIE CUCTEMBI:
1. Texakcnept — MiH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanusi: HopMel, paBusia, cTaHapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.
5.5. IIporpamMMHOe obecIieueHHe:
He TpeOyeTcsi.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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 AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM 10 HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuUKA. JyCUUTIMHA
peanusyercsi Ha (akynerere A PakerHo-kocmudeckass Texuuka BI'TY "BOEHMEX" um. [].®. YcruHoBa
kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-2.1 CriocobeH OCyIIeCTBAATh TEXHUUECKOE COMPOBOXK/EHHE CO3/[aHUsl PA3TOHHBIX OJIOKOB pakeT
KOCMHUECKOTO Ha3HAUeHHsl, MEXKOpPOUTATBLHBIX OYKCHUPOB.

Conep)kaHue [UCLMIUIMHBI OXBaTbIBaeT KpPYr BOMPOCOB, CBS3aHHBIX C BOIMpOCAaMU yCTPOWCTBA U
(hYHKLIMOHMPOBaHUSI JieTaTe/TbHbIX aIliapaTos.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e otuetT 1o JIP;
e BOIMPOCHI /ISl TEKYIIETO KOHTPOJIS.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (17 4.), naboparopsslii npaktikym (17 4.), camocrositesibHasi paboTa
cTypenra (74 a).
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IIpunoxenue 2
. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMOHUPOBAHUE JIETATE/IbHBIX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

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.

HaumeHoBaHme paboTbI

TpyRoeMKOCTB,

Pexkomenjyemas imTeparypa uac

Pazgen 2. /IBiKeHHe paKeT Ha TPaeKTOPHH.

yTIPaB/ISIeMOCTb PAKETHI.

YpaBHeHUsI IBKEeHHS PAaKeThl HA aKTUBHOM YUaCTKe
nosieta. KoHeuHasi CKOpOCTb pakKeThl [1a aKTUBHOM

yuacTke rosieTa. [leperpysku, eliCTByIOLe Ha paKeTy, 1991 (2) 10
K03 duIMeHTHI TIeperpy3okK. PacmonaraemMele u
noTpeOHbIe TIeperpy3ku. MaHeBpeHHOCTh

B. H. HoBukog, 5. M. ABxuMoBUY,
B. E. BefiTuH. . OcHOBBI yCTpoO¥iCcTBa
Y KOHCTPYHWPOBAHMUS JIeTaTe/IbHbIX
armaparos: M.: MalmmHoCTpoeHue,

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

Wroro no pasgeny 2 10

Pazpen 3. KoHCTPYKTHBHO - KOMIIOHOBOYHBIe cxeMbl JTA.

TOTJIMBHBIX OTCEKOB, CHJIOBOI HaboD.
AspoguHamuueckue cxemsl JIA.

OcobeHHOCTH KOMITOHOBKH JIA pa3MuHOro
HasHaueHUsI. KOHCTPYKTHUBHBIE CXeMbl CYXUX U

B. H. HoBukos, b. M. ABX1MOBHUY,
B. E. Belitus. . OCHOBBI yCTpPOWCTBa
Y KOHCTPYUPOBAHUS JIeTaTeJIbHbIX
armaparoB: M.: MammHocTpoeHue,

1991 (2,3) 10
Apurnosa O. B., OxounHckuii [I. M.,
Oxounnckuii M. H., OxounHCcKui
M. H.. VcTopus 1 KOHCTPYKLIMU: ,
2023 (1, 2)

Wroro mo pa3zeny 3 10

Paspen 4. OpraHsl ynpaB/jieHHsl paKeTaMH.

AJ1 Dy/IEBBIX MallllH.

AspogHaMHUUeCKUe U Ta30[MHaMHUeCKHUe OpPraHbl

yrpasieHus. DPpPeKTHBHOCTb Pa3/IMUHbIX CIIOCOO0B
yTpaB/eHus. PyneBbie MalllvHbl, UCTIO/IL3yeMbIe JIJIs
TIPUBO/Ia OPTaHOB yTipaByieHusi. VICTOUHUKY SHEPTUU

B. H. HoBukos, b. M. ABxrUMOBUY,
B. E. Belitun. . OCHOBBI yCTpOCTBa
1 KOHCTPYUPOBAHUSI JieTaTe/TbHbIX
aririaparos: M.: MalllMHOCTpoeHue,
1991 (2,3)

JI. H. Bbri3og, B. C. Benasropckuii, C. 10
H. EnpiyH. . YCTpoWCTBO U
(hyHKIIMOHUPOBaHWe aBUAI[UOHHON
paketsl P-3C: CII6.BI'TY
"BOEHMEX" um. [1. ®. YcTuHOBa,
2018 (Bce)

Wroro no pasgeny 4 10

Paspgesn 5. PakeTHble jBUrare/y TBepAOro TOIINBa.

Toriea PATT. OcobenHocTr KomroHOBKU PITT Ha  (B. E. BelituH. . OCHOBBI yCTpOHCTBA

B. H. HoBukos, b. M. ABx1iMmoBUUY,

JIA. Bmusaue PITT Ha 3HaUeHUe OCHOBHBIX Y KOHCTPYUPOBaHHUs JleTaTeTbHbIX 10
TIPOEKTHBIX ITapameTpoB JIA. anmnaparos: M.: MammHocTpoeHue,
1991 (5)
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Wroro no pasgeny 5 10
Paspen 6. )KuakocTHbIe pakeTHbIe ABUraTe/Iy.
C. H. EnbiyH. . 3eHUTHBIN
pakeTHbIN Komriekc "Top-M1":
CII6.BI'TY "BOEHMEX" um. 1I. ®.
Toruea XKP/I. OcobenHocT koMmrioHoBKY JKP/I Ha YctuHoBa, 2015 (Bce)
JIA. Biusaue JKP]] Ha 3HaueHMe OCHOBHBIX NPOeKTHbIX | B. H. HoBukos, b. M. ABxrMoBUUY, 14
napametpos JIA. B. E. BelituH. . OCHOBBI yCTpOWCTBa
1 KOHCTPYUPOBAHUSI JieTaTeJIbHbIX
arimapaToB: M.: MammHocTpoeHue,
1991 (5)
Wrtoro no pasgeny 6 14
Paspen 7. Cucremsl ynpas/ieHus JIA.
C. H. EnbiuH. . [IpoTUBOTaHKOBBIM
pakeTHbIN KoMmriekc 9K14M
("Mamotka"): CIT6.BT'TY
"BOEHMEX" um. [l. ®. YcTuHoBa,
O6111ast XapakKTepUCTHKA CUCTEM YTIPAB/IEHUS.
AptoHomHble CY. TeneHaBegenve. CamoHaBeleHMe. 2016 (ce) 20
B. H. HoBukos, b. M. ABXUMOBUY,
Crioco0bbl yripaBieHus JaTbHOCThIO TIO/eTa. N ”
B. E. Betitun. . OCHOBBI YCTPOWCTBa
1 KOHCTPYHWPOBAHMUS JIeTaTe/IbHbIX
ariraparos: M.: MalmHOCTpoeHue,
1991 (4)
Wrtoro mo pazgeny 7 20
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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! ans TeKyiero KOHTpoJist

KoHTpo/b yCcBOeHUSs JIEKIIMOHHOTO Y4eOHOr0 MaTeprasia COOTBETCTBYIOIINUX Pa3ZiesioB JUCIATUTAHBI
MIPOBO/IUTCS TIO pe3y/ibTaTaM OTBETOB 00yUaroIuXCs Ha 3a/laHHbIe TIPero/jaBaresieM Borpochl. KOHTPOJTh
CUMTAaEeTCs TIPOMJeHHBIM, eC/IU NoJIyYeH NPaBUIbHLIN OTBeT. [IprMephl 3a/jaBaeMbIX BOIIPOCOB COZIEPXKATCs B
YMK no gucuuruivHe.

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 onjenvBanus JIP: «ciaHo» - 1aHO He MeHee 75% BepHBIX OTBETOB Ha BOMPOCHI TIperno/jaBaresis;
«He CZIaHO» - NPaBWIBHBIX 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. TeKyI1lero
KOHTPOJISA
3 5 Paspen 2. [IBkeHHe pakeT Ha 18 8 3 5 10 15 Otuer 1o
TPaeKTOPHUH. JIP
Bormnpocsl
3 5 Pazpen 3. KoHCTPYKTHBHO - 13 3 3 0 10 15 L1
KOMIIOHOBOYHBIE cxeMbl JIA. TeKyIero
KOHTPOJISA
3 5 Paspen 4. Oprans! ynpaB/ieHHs 16 6 2 4 10 15 Oruer 1o
pakeTrammu. JIP
Bompocsl
3 5 Pa3pen 5. PakeTHble ABUTaTe! 12 2 2 0 10 15 TS
TBep/0ro TOIIMBA. TeKyIllero
KOHTPOJISA
3 5 Pazpgen 6. )KujKocTHbIe paKeTHbIe 20 6 2 4 14 15 Otuet 1o
JIBUTraTesu. JIP
3 5 |Pa3gen 7. Cucremsl ynpassieHus JIA. 27 7 3 4 20 15 OTI;;; 1o
Bcero 3a 5 cemectp 108 | 34 | 17 17 74 100
Bcero nmo gucuuninHe 108 | 34 | 17 17 74 100
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OrneHouHbIe MaTepUa/bl M0 JUCHHUILIUHE YCTPOMICTBO U OYHKIIMOHUPOBAHUE
JIETATEJIBHBIX AIITIAPATOB

ITIK-2.1 - CnocoGeH ocyujecme/simb mexHuU4ecKoe conpoeodicoeHue co30aHuUsl pa3zoHHbIX 6/10K08 pakem
KOCMUY€eCK020 Ha3HaueHus1, MexcopoumaabHbix GyKcupoe

Ne 1 TIpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET M 3allMILIUTE apryMeHTbI, 000CHOBBIBAKOLIHE BEIOOD
oTBeTa

B IITYP 9M 14 rcrnonb3yeTcst TpeXCTereHHOW TMPOCKOI JJ151 KOHTPOJIS I0JIO’KEHUST PaKeThl 110 YIUIy:
1. TaHraxa

2. PBICKaHbA

3. KpeHa

4. ataku

Ne 2 TIpouwnTaiiTe TEKCT, BbIOEpHTE MPaBHI/IbHBIN OTBET U 3allMIINTe apryMeHThbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

ITpomonbHast 6anaHcpoBKa JIA BBITIO/THEHHOIO M0 CxXeMe "yTKa' - 3TO CUTYal[us, KOrjja B M0JIeTe:
1. - BO3HMKaeT pPaBeHCTBO MOMEHTOB OT pyJ/ieil U KPbLIbeB

2. - YI7Ibl aTaKU U CKOJIb)KEHUSI He N3MEHSIFOTCS

3. - yron 3akjiajiku pyseit paBeH Hy/H0

4. - YIUVIbI aTdKW U 3dKJ/Id KU pYHEﬁ He U3MEeHATCA

Ne 3 TIpouwuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

MowmeHT KpeHa JIA, BBIIIOJTHEHHOTO TI0 a3pOJMHaMUUeCKOl cXeMe «yTKa», BO3HUKAeT:
1. Tipu mosieTe C yIJIOM CKOJIbXKEeHHUSI

2. 1ipu 1oneTe ¢ HOJIBIION CKOPOCTHIO

3. IIpu M0JIeTe C YIJIOM aTaku

4. TIpy MaJIol CKOPOCTH TofeTa

Ne 4 HpOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBa}OHlI/Ie BbI60p
OTBETOB

MeToz NpOTIOpLMOHANBHOTO COMMKeHHUs1, KaK KOMIIEKCHBIN MeTO/, CaMOHaBe/leHUs MOYKET
TpaHC(OPMUPOBATLCS B METO/bI:

1. - moronu
2. - apaJuIeIbHOTO COJTKEHUSI
3. - HaBeJleHHEe C TIOCTOSHHBIM YIJIOM YIIpeXXAeHUs

4. - Tpex ToYeK

Ne 5 TIpouuTaiiTe TeKCT, BEIOEpUTE MPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

B 3YP «TOP M1» - yryioBasi CKOPOCTh KpeHa, BO3HHMKAIOIIas KaK C/Ie[ICTBHE MOMEHTa KOCOH 00yBKH,
KOMITeHCUPYeTCS:

1. pynsamu-snepoHamu
2. 371lepoHaMu

3. poJIepOHaMHu
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4. yCTaHOBKOM KPBIJIbeBOTO O/10Ka uepe3 MOAIUITHYAK BpalljeH s

Ne 6 HPOQHTaﬁTe TeKCT, BBI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIINTE apTYMEHTHI, O6OCHOBbIBa}OH_]I/Ie BbI60p
OTBETOB

Tsra pakeTHOro JBUraressi MakCHUMasbHa:

1. - y HOBepXHOCTH 3eM/H

2. - BHe atMoCepsl

3. - Koryja /jaB/ieHre Ha cpese COIljla PaBHO aTMOC(hepHOMY

4. - Korjia IpOTHUBO/AB/IEHNe Ha Cpe3e COIlIa PABHO HYJ/IIO

Ne 7 TIpouwuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
Tpaekropus nonera JIA:

Ne 8 TIpouwTaiiTe TEKCT M 3alMILNTe Pa3BePHYTHI 000CHOBAHHBIN OTBET
IMoTpebHas neperpyska:

Ne 9 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE
YcraHoBuTe COOTBETCTBUE:

1. AspoguHamMuueckasi cxeMa - "HopmasbHas".

2. AspogvHaMHuueckas cxema - "yTka'.

3. AspoarHaMHueckas cxema - "6ecxBocTka'.

A - Kpblibsi pa3MmellieHbl B XBOCTOBOW yacTu JIA.

b - Kpbuibs pa3meltieHsl B XBOCTOBOM yacTy JIA, a py/i B HOCOBOM.

B - Kpbiibsi pa3MeliieHb] B paiioHe 1jeHTpa TsoKeCTH JIA, py/u yCTaHOB/IEHBI 3a KPbUTbSIMH.
Ne 10 ITpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh
YcTaHOBUTB TIOC/IE[OBATE/ILHOCTD OTepalyii Py "XooAHOM" pas/esieHun cTyrieHeii bP:

1. Beikimrouenue [1Y1;

2. Bxmouenue [1Y2;

3. Pa3pbiB MexaHUUeCKUX CBsi3ell MeX/y CTYIeHsIMU;
4. Pacxox/ieHre cTyreHell Ha Ge30macHOe pacCTOsIHUE;

5. BkiroueHre TOPMO3HBIX YCTPOUCTB 1 CTymeHw.
Ne 11 TIpouuTaiiTe TEKCT ¥ yCTaHOBUTE 110OC/Ie[0BaTeTbHOCTh
YCTaHOBUTE MOC/IE/[0BATE/ILHOCTD OIlepaliyiii py "'ropsiueM’ pasziesieHnH cTyrneHel bP:

1. IpoccenupoBanue 1Y 1 1 mepexo/; ero Ha Pe’KUM TTOHWKEHHOU TSTH;
2.3anyck JY2;

3. Pa3pbIB MexaHMUeCKUX CBSI3€i MeXXJy CTYTeHsIMU;

4. Pacxo/ieHWe CTyTieHeli Ha 6e30MmacHOe pacCTOsTHUE;

5. Beikmtouenuve 1Y 1 cTynenu.
Ne 12 TIpouwuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE
YcTaHOBUTEe COOTBETCTBUE:

1. AspoguHamuueckas cxema - "HOpMaJ/ibHas .
2. AspomvHaMuueckas cxema - "yTka'.

3. AspogvHaMHUUecKas cxema - "TIOBOPOTHOE KPbLIO'.
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A - ”ByK";
b - "Top-M1";

B _ lle6ll‘
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