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)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPOUCTBO U ®YHKIIMOHUPOBAHME JIETATE/TbHBIX ATIIIAPATOB

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma Kocvuueckue jieTare/IbHbIE annaparbl U pa3roHHbIe 0JI0KH
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
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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
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

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:

IICK-2/23.1 — crocoOHOCTh OCYIIECTB/IATh TEXHUUECKOE COMPOBOXK/EHWE CO3/IaHUs pPa3rOHHBIX OJIOKOB
PaKeT KOCMUUECKOT0 Ha3HaueHUs, MeXKopOUTa/IbHBIX OYKCUPOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-2/23.1

3HAHUS:

Ha YpPOBHe Npe/iCTaB/eHuI:

TeXHUUYeCKHe XapaKTepUCTHUKH ¥ KOHCTPYKTHBHBIE 0COOEHHOCTH PAaKeT Pa3/MuHOr0 Ha3HAYeHMUS;

Ha YpOBHE BOCIIPOU3Be/IeHUS:

CUI0BOe M YHKI[MOHATbHOE B3aUMO/[eHICTBe OCHOBHBIX 3/IEMEHTOB KOHCTPYKLWH JIA;

Ha ypOBHE [IOHMMaHWUSI:

0COOEHHOCTU YCTPONCTBA U (DYHKI[MOHUPOBAHUST OTZAEBbHBIX 3JIEMEHTOB KOHCTPYKI[UU; O0COOEHHOCTH
paboThI 371eMEHTOB KOHCTPYKLIMK CHJIOBOTO Habopa Koprtyca JIA;

YMeHuUs:

TeopeTHUYecKHe:

MIPOBO/IMTL aHAJIU3 IPOLIECCOB, COIMPOBOXKAAOIIMX pabory uzgenuii PKT U uUX 3/1eMEHTOB IpU HUX
9KCIUTyaTaLuy;

MpaKTHU4eCcKue:

CaMOCTOSITeNIbHO pa3dupaTbCs C yCTPOMCTBOM W (PyHKLMOHHMPOBAaHMEM 3/7€MEeHTOB KOHCTPYKLUH
W3[e/Iui U UX CUCTEM;

HABbIKU:

CrocoOHOCTh pa3pabaThiBaTh KOMIIOHOBKY M KOHCTPYKIMIO aBToMaruueckoro KA, y3/0B v arperaros,
BXOZSILLIKX B €ro 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
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3 5 Paszpen 1. OCHOBBI TeOPHH PeaKTHBHOIO ABIKeHHs. CHCTeMbl KOOPAHHAT, TIPUMeHsieMble 2 5 2 0 0 10

Ji151 onrcanusi BrokeHust JIA. Yiuiel, onpejie/stolye 100KeHre pakeTbl B IPOCTPaHCTBe.

Pazpen 2. IpikeHHe pakeT Ha TPAaeKTOPUH. YDaBHeHUS /IBI)KEHHs PaKeThbl Ha aKTUBHOM
3 5 yuacTke rosneta. KoHeuHast CKOpPOCTh PakeThl 11a aKTUBHOM y4acTKe rojieta. ITeperpysku, 18 8 3 5 10 15
nefiCTByIOLKe Ha PAKeTy, Ko3(dULIMeHTbI rleperpy30K. Pacronaraembie 1 notpeGHbie
rieperpy3sku. MaHeBpeHHOCTb 1 yTIPaB/IsieMOCTb PaKeThl.

Pa3paen 3. KOHCTPYKTHBHO - KOMIIOHOBOUHbIe cxeMbl JIA. Oco6eHHOCTH KOMITOHOBKH JIA
3 5 Ppa3MYHOro HasHaueHWsl. KOHCTPYKTHBHBIE CXeMBbI CyXUX U TOIUIMBHBIX OTCEKOB, CUTIOBOM 13 3 3 0 10 15
Habop. AspoJrHaMHUecKre cxembl JIA.

Paspen 4. OpraHsl ynpas/ieHHs1 paKkeTaMH. A3poJiHaMHuecKye 1 ra3oiHaMHuuecKre
3 5 opraHbl yrpas/eHusi. 3(QGeKTUBHOCTD Pa3IUUHbIX CMIOCOOOB YIIpaB/ieHusl. Py/ieBble MallMHBI, 16 6 2 4 10 15
HCTI0/Ib3yeMble [1/1s] TIPUBO/ia OPraHOB yIpaBiieHusl. VICTOUHUKY SHepruM /ijisl py/eBbIX MallkH.

Paspen 5. PakeTHble ABurareu Tepporo Tormsa. Tormea PATT. OcobeHHOCTH

3 5 komrioHoBKY PITT Ha JIA. Businve PITT Ha 3HaueHue OCHOBHBIX IPOEKTHBIX TIapaMeTpoOB 12 2 2 0 10 15
JIA.
3 5 Paspen 6. )Kugkocrhble pakernbie Apurarend. Tormsa KPL. Oco6eHHOCTH KOMIIOHOBKH 20 6 P 4 14 15

JKP/1 Ha JIA. BnusiHue JKP/I Ha 3HaueHHe OCHOBHBIX MPOEKTHBIX NapameTpoB JIA.

Paspen 7. Cucrems! ynpasaenusi JIA. O611ast XapaKTepUCTHKA CHCTeM yIpaB/ieHHsI.

3 5 Agronomuble CY. TeneHaBegenne. CamoHaBeeHre. CriocoObl yrpaB/ieHuUst JanbHOCTbIO 27 7 3 4 20 15
rosieta.

Bcero 3a 5 cemecTp 108 34 17 17 74 100

Bcero no gucuuninHe 108 34 17 17 74 100

3.2. JIaGopaTopHbIii NPaKTUKYM

Ne Homep 1 HanMeHOBaHue Oo0nem,
Tema /1a00paTOPHOro MPaKTHKyMa
n/n pa3jesa JUCHUNIUHBI ayA. uacoB
1 Paspen 2. [IsiwkeHue paket Ha |MI3yueHue ycTporcTsa ¥ (PyHKLMIOHUPOBaHUS 5
TpaeKTOpUHU. JIBYXCTYTI€HUATOM Oa/uTMCTUUEeCKOM paKeThl.
7 Pazgen 4. Opransl ynipaBnenusi |V3yueHue ycTpoiicTBa v (yHKLIMOHUPOBaHUS 4
pakeTamu. aBUAIIMOHHON YIIPaB/IsieMOM pakeThl.
3 Pazmen 6. JKugkocTHbie N3yuenue ycTpoiicTBa ¥ (PyHKI[MOHUPOBAHUS 3€HUTHOMU 4
pakeTHbIe JBUTATeTH. yTIPaB/ISIEMOU PaKeThl.
4 Pazpen 7. Cucremsl N3yuenue ycTpoiicTBa U PyHKIIMOHUPOBAHUS 4
ynpaBneHus JIA. MPOTUBOTAHKOBOH YIIpaB/sieMOit pakeThl.
Bcero 3a 5 cemectp 17
3.3. CamocronaTenbHast padora crygeura (CPC)
Homep n
Ne |HauMeHoBaHHe Oo0neMm,
Copep:xaHue yueGHOro 3a/jaHus
n/n pa3jena 4acoB
JUCLUIUTAHBI
Pazpen 2. YpaBHeHUs [IBU)KEHUsI paKeThl Ha aKTUBHOM y4acTKe roJieta. KoHeuHas
1 [BrkeHMne CKOpPOCTh paKeThl 11a aKTUBHOM y4YacTKe ToJieTa. [leperpysku, 10
pakeT Ha neliCTByIOIIME Ha pakeTy, Ko3dduiireHThI reperpy3ok. Pacrionaraembie u
TpaeKTOpUH. notpeOHbIe Tieperpy3ku. MaHeBpeHHOCTh U yTIPAB/SIEMOCTh PAKeThI.
Pazgen 3.
KoHcTpykTrBHO |OCO0EHHOCTH KOMIIOHOBKU JIA pa3nuuHOro Ha3HaueHus. KOHCTpyKTHBHBIE
2 |- CXeMBI CyXUX U TOIUIMBHBIX OTCEKOB, CU/IOBOM HAabOp. A3poAiiHaMHueCKHe 10
KOMITOHOBOYHBIe | cxeMbl JIA.
cxemsl JIA.
3 |Pasgen 4. AspogvHaMuuecKre U ra3ofiIMHaMuyecKye OpraHbl yIipaBieHUs. 10
Opranbl O deKTUBHOCTh Pa3TUUHBIX CMIOCOO0B yTipaB/ieHus. PysieBbie MalllMHEI,
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yIIpaB/Ie€HUs WCII0/Ib3yeMble /il IPUBOJA OPraHOB yIpaB/ieHus. VICTOUHUKY SHeprUu Jj1st
pakeTamu. PY/IeBbIX MallIUH.
Pasgen 5.
PaxerHbre Torutuea PTT. OcobenHocty KomrnoHoBkM PITT Ha JIA. Biausaue POATT
4  |nBuratenu 10
Ha 3HaueHHe OCHOBHBIX [TPOEKTHBIX MapameTpos JIA.
TBEpLOro
TOT/IUBA.
Pazpen 6.
5 XKunkoctaeie  |Torumea XKPJI. Ocobennoctu kommoHoBkY JKPI] Ha JIA. Biustaue YKP/I Ha 14
pakeTHbIe 3HaueHHe 0CHOBHBIX MPOEKTHBIX NapameTpoB 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
12]3 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.
YcnoBHbIe 0003HAYEHUS:
o JIP — auarHOCTHUeCKasi paboTa;
e Ortu. 1o JIP — otuer o JIP;
¢ TexkK — BONpoCH! J/151 TEKYIL|ero KOHTPOJIS;
e 3au. — 3ayer.

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. 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. . YcTpoicTBOo U GyHKLMOHMPoBaHue pakeTel 8K99. CIT6.BI'TY "BOEHMEX" um. 1. ®.
YctuHOoBa, 2010, 371. pec.

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. https://e.lanbook.com/ ; http://library.voenmeh.ru/jirbis2 — ®ynnamenTansHast 6ubmuoreka BI'TY
«BOEHMEX» uM. [].®. YctuHoBa. — DyHaaMmeHTanbHas budauoreka BI'TY «BOEHMEX» vm. [1.D.
YcTuHOBa.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.
5.5. TIporpamMMHoe obecrieueHue:
He Tpebyercsl.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. 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 AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM 10 HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuUKA. JyCUUTIMHA
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTICK-2/23.1 criocoOHOCTL OCYIIECTBIATh TEXHUUECKOE COTIPOBOXK/EHHE CO3/IAHUS PA3rOHHBLIX 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
POVCTBO U1 ®YHKIIMOHNPOBAHMUE JIETATE/IBHBIX AITIIAPATOB

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.

PekoMeHzialIMK  TI0  pacripe/iesieHdt0  yuebHOro
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

BpEMEHHM M0 BHU/IaM CaMOCTOSITeNLHONH paboThl U

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.

11

TpyRoeMKOCTB,
HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac
Paspen 2. /IBv>keHue pakeT Ha TPaeKTOPHUH.
B. H. HoBukog, 5. M. ABxuMoBUY,
B. E. BefiTuH. . OcHOBBI yCTpoO¥iCcTBa
YpaBHeHUsI IBUKEHUS paKeTbl Ha aKTUBHOM Y4acTKe
Y KOHCTPYHWPOBAHMUS JIeTaTe/IbHbIX
rosieta. KoHeuHasi CKOpOCTb paKeThl Tla aKTHBHOM
. armaparos: M.: MalmmHoCTpoeHue,
yuacTke rosieTa. [leperpysku, eliCTByIOLe Ha paKeTy, 1991 (2) 10
k03¢ duIMeHThI TTeperpy3ok. Pacrnionaraemble 1 o
C. H. EnbuH. . YcTpoucTBO U
noTpeOHbIe TIeperpy3ku. MaHeBpeHHOCTh
DABISEMOCTE DAKETEL (dyHKIMOHUpOBaHUe pakeThl 8K99:
yrp paxeTeL. CII6.B'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2010 (Bce)
Wroro no pasgeny 2 10
Pazpgesn 3. KOHCTPYKTHMBHO - KOMIIOHOBOUYHBIe cxeMbl JIA.
B. H. HoBukos, b. M. ABX1MOBHUY,
OcobeHHOCTU KOMIIOHOBKH JIA pa3mmuHOro N .
B. E. BeutuH. . OCHOBBI yCTPOUCTBA
HaszHaueHMs. KOHCTPYKTHBHBIE CXeMbl CYXUX U
o ¥ KOHCTPYUPOBaHUsI JleTaTe/IbHbIX 10
TOTUTUBHBIX OTCEKOB, CUJIOBOM HaboP.
ASDOIMHAMIEeCKIe CxeMbl JIA arnmaparos: M.: MammHocTpoeHue,
pox ' 1991 (2,3)
Wrtoro no pasgeny 3 10
Paspen 4. Oprassl ynpaB/jieHHUs1 paKeTaMH.
JI. H. Bbri30oB, B. C. Benbropckuit, C.
H. EnbliyH. . YCTpo#cTBO U
(hyHKI[MOHUPOBaHYEe aBUALOHHOM
AspofyvHaMUUeCcKre U ra3ofuHaMuyeCKue OpraHbl paketsl P-3C: CIT0.BT'TY
yripaBsieHusi. OP(eKTUBHOCTb Pa3/INUHBIX CIIOCOO0B "BOEHMEX" um. [l. ®. YcTuHOBa,
ynpasJjieHus1. PyseBble MalllWHBbI, UCII0/Ib3yeMble [JIs 2018 (Bce) 10
TIPUBO/,A OPraHoB yIipaB/ieHus. VICTOUHUKY SHepruu B. H. HoBukos, b. M. ABxumoBuy,
JJIsL pYJIeBBIX MAlllH. B. E. BeiiTuH. . OcHOBBI yCTpOCTBa
1 KOHCTPYHWPOBAHMUS JIeTaTe/IbHbIX
armaparos: M.: MammHoCTpoeHue,
1991 (2,3)
Wrtoro mno paszeny 4 10
Pazpgen 5. PakeTHble JBUrare/iy TBepPAOro TOIJIMBA.
B. H. HoBukos, b. M. ABXx1UMOBUY,
Tonnmuea PATT. OcobenHoctu komroHoBku PATT va  |B. E. BeiituH. . OCHOBBI yCTpOHCTBa
JIA. Bnusnue PITT Ha 3HaueHHe OCHOBHBIX Y KOHCTPYUPOBaHUs JleTaTe/IbHbIX 10
MPOEKTHBIX apaMeTpoB JIA. aririaparos: M.: MallMHOCTpoeHue,
1991 (5)
Wroro no pa3geny 5 10
Paszpgesn 6. )KujKocTHbIe paKeTHbIe JBUraTe/IM.
Toruea XKP/I. OcobenHocT koMmroHoBKH JKP/I Ha B. H. HoBuxos, b. M. ABXxrMOBUUY, 14
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JIA. Bnusnaue JKP/] Ha 3HaueHMe OCHOBHBIX ITPOEKTHBIX
napametpos JIA.

B. E. Belitus. . OCHOBBI yCTpOWCTBa
Y KOHCTPYUPOBAHUS JieTaTeIbHbIX
arimapaToB: M.: MammHocTpoeHue,
1991 (5)

C. H. EnpuyH. . 3eHUTHBIM
pakeTHbIN KoMmriiekc "Top-M1":
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2015 (Bce)

Wrtoro mo pa3zeny 6 14
Pazgen 7. Cucremsbl ynpas/ieHus JIA.
C. H. EnbiuH. . IIpOTUBOTaHKOBBIM
pakeTHbI! Komruiekc 9K14M
("Masmotka"): CII6.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
OO0111as XapaKTepUCTHKA CUCTEM YTIPAB/IEHMUS. 2016 (sce)
AstoHOoMHBIe CY. TesneHaBeieHre. CaMOHaBeieHYe. B. H. HoEMKOE. B. M. ABXUMOBIY 20
Crioco0bl yripaB/ieHus AabHOCTBIO TI0/IeTa. PR T .
B. E. Bentun. . OCHOBBI yCTPOUCTBA
1 KOHCTPYUPOBAHUSI JieTaTe/TbHbIX
arirapaToB: M.: MalmHocTpoeHue,
1991 (4)
Wroro no pasgeny 7 20
12 24178




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

AyauTopHbIe w X E
3aHATHA B E & =
71 ! H O
KOHTAaKTHOM % @ % = ==
. dopwe | 2E| TE | 24
= = 5 z o < &)
O @) o - g x| EE =)
& | 3 Hanmenosanmue pasjenos u E = EB| &3 0
Q E JUAAKTHUECKUX eJUHHUIL] g o = £ E, E : X E B
S = fE|2& Z | 2%
O 5 Ex| " a = )
g B |88 0 & =
s E & = =
= @) =
= o
Bompocel
3 5 Pa3pen 1. OcHOBBI TeOpyH peaKTUBHOTO 2 7 9 0 0 10 ISt
ABHDKEHMSI. TeKyIlero
KOHTPOJISA
3 5 Paszpgesn 2. [IBlkeHue pakeT Ha 18 8 3 5 10 15 Oruer no
TPaeKTOPHH. JIP
Bompocel
3 5 Paspgesn 3. KoHCTpYKTHBHO - 13 3 3 0 10 15 Jilji:
KOMIIOHOBOYHBIe cxeMbl JIA. TeKyI1Lero
KOHTPOJISA
3 5 Paspgen 4. Oprans! ynpaB/jieHUs 16 6 9 4 10 15 Ortuer no
paKeTramMu. JIP
Bompocsi
3 5 Pa3pen 5. PakeTHble ABUraTeIn 1 9 2 0 10 15 TSt
TBepP/0ro TOIINBA. TeKyIlero
KOHTPOJISA
3 5 Paspgesn 6. )KujKocTHBIe paKeTHBIe 20 6 2 4 14 15 Ortyet 110
JBUraTe/IN. JIP
3 5 [Pa3pen 7. Cucremsl ynpasienus JIA. 27 7 3 4 20 15 OTI;Ie; o
Bcero 3a 5 cemectp 108 | 34 | 17 17 74 100
Bcero no gucuuninHe 108 | 34 17 17 74 100

14
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Kputepuu oneHuBaHus

IICK-2/23.1
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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