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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
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

A8 IBUT'ATE/IN 1 DOHEPT'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBepaytoimii Kadezapoii JleBuxuH A.A., K.T.H., JOLI.




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-6 — criocoOHOCTh OCYIIECTBAATh KpUTUUECKUH aHa/Iu3 HayuHbBIX JOCTWKeHU B 00/1aCTH aBUAlMOHHOM
1 PaKeTHO-KOCMUYEeCKOU TeXHUKU

INCK-6 — cnocobHOCTh TPOBOAWUThL TOMCK, CUCTEMAaTH3WPOBaTh W AaHAJM3UPOBATh HMHMOPMAIUIO 110
KOHCTPYKTUBHBIM U CXeMHBIM pellieHHsIM Cyli[eCTBYIOIel paKeTHO-KOCMUUeCKOW TeXHUKHU U UX 3/IeMeHTOB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-6

3HAHUS:

Ha ypOBHe Mpe/CTaB/1eHUN!:

- COCTOSIHUe W TIepCIIeKTUBbI Da3BUTHSl KaK pakeTHOW TEeXHUKU B LIeJIOM, TakK U OTHAeJbHBIX ee
HarnpaB/eHuH;

TeXHUUYeCKHe XapaKTepUCTHUKU M KOHCTPYKTHBHBIE 0COOEHHOCTH PAaKeT Pa3/MUHOTr0 Ha3HAYEHHUSI;

Ha YPOBHE BOCIIPOU3Be/IeHUS:

CUJIBI U MOMEHTEI, AelCTByOIIMe Ha JIA B rosneTe;

CBefleHVs U3 UHAaMUKU TiofieTa JIA;

CUCTEMBI yTIpaB/ieHus IBkeHreM JIA v HazeMHOe 000pYy/I0BaHUE;

Ha YPOBHE NTOHUMAaHUS:

0CODEHHOCTH YCTPONCTBA U (DYHKI[HOHUPOBAHUS OT/IE/IbHBIX 3IEMEHTOB KOHCTPYKLIUY;

YMeHUS:

TeopeTUYecKue:

MPOBO/IUTh aHA/U3 TIPOLECCOB, COMPOBOXKZAAIONMX pabory uzgenuii PKT W UX 371eMeHTOB TIPH WX
IKCIUTyaTaLuy;

MpaKTUJeCcKue:

CaMOCTOATEIbHO pa30upaThCsi C YCTPOWCTBOM W (DYHKIIMOHUPOBAHUEM 37IEMEHTOB KOHCTPYKIIMH
W3e/UNA U UX CUCTEM;

HABbIKU:

[OHMMaHWe TPUHUMAaeMbIX U pear3yeMblX KOHCTPYKTMBHBIX pelleHWH, NMOHUMaHWe yCTPOWMCTBA U
(hYHKIIMOHUPOBAHUS U3/e/TUH B 11€/I0OM U UX CUCTEM.
IICK-6

3HAHUS:

Ha YPOBHE BOCIIPOU3Be/IeHUS:

CHIoBOe M YHKIMOHATbHOE B3aUMO/[eHICTBYe OCHOBHBIX /IeMEHTOB KOHCTPYKLWH JIA;

Ha ypOBHE [IOHMMaHWUSI:

0COOEHHOCTH YCTPOWCTBA U (DYHKI[MOHUPOBAHUS OT/IE/IbHBIX 3/IEMEHTOB KOHCTPYKIHH;

0C00eHHOCTU PabOTHI 3/IEMEHTOB KOHCTPYKIIUU CU/IOBOTO Habopa Koprtyca JIA;

YMeHUS:

TeopeTUYecKue:

MPOBO/IUTh aHA/U3 TIPOLIECCOB, COTMPOBOXKAAIOIMIMX paboty u3genuii PKT U UX 371eMeHTOB TIPH WX
9KCIUTyaTaluy;

MpaKTHU4ecKue:

CaMOCTOATEIbHO pa30UpaThCsi C YCTPOUCTBOM U (DYHKIIMOHUDOBAHUEM 37IEMEHTOB KOHCTPYKIIMH
U3enui U UX CUCTeM;

HABbIKU:

CrocoOHOCTh pa3pabaThiBaTh KOMIIOHOBKY M KOHCTPYKIMIO aBToMatuueckoro KA, y37I0B U arperaros,
BXOZSILLIKX B €ro COCTaB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

TMuciunauna YCTPOMCTBO U ®YHKIIMOHVUPOBAHUE JIETATE/IbHBIX ATITIAPATOB
SIBJISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HaripaBieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, DU3UKA, TEOPETNYECKAS MEXAHUKA, COIIPOTHUBJ/IEHUE
MATEPUAJIOB.

CopepXaHue [UCLUIUIMHBL SIBJsIeTCST OCHOBOM s ocBoeHust gucuumuivH: IIOAT'OTOBKA K
MPOLEAYPE 3AIIUTHI W 3AIIUTA BBIIIYCKHON KBA/IM®OUKAIIMOHHOW PABOTEHI,
OLIEHKA COCTOdAHNA " IIAPAMETPOB CJIOXKHBIX TEXHUYECKUX CHUCTEM,
ITPAKTUKYM I10 UCIIBITAHUSM U TIUATHOCTHUKE.

[MpesBapUTeIbHLIE KOMITETEHI[UH, CHOPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasia U3yueHus TUCLIATUTUHBIL:
¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,

SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMBbHOM cdepe AesTeIbHOCTH I PelleHUs
WH)KEHEPHBIX 33/1a4



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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Paaaen 1. OCHOBHBIE NOHATHS TeOPHH PeaKTHUBHOI'0 ABH)KeHUHA. Tlnockocts
4 8 crpesbbbl ¥ TpaekTopusi. CUCTeMbI KOOPJMHAT U YIJIbl, OTIPEEJISIFOLLHE M10JI0KEHHEe 15 9 4 5 6 10 10
pakeThl B IPOCTPaHCTBe. Tsira u yAeabHbIN uMnynse Y.
Paspen 2. /IBi)keHHe paKeT 110 TPaeKTOPHHU. YPaBHeHUs /IBIKeHUs paKeTbl Ha
AKTHBHOM y4acCTKe IiojeTa. KoneuHast CKOPOCTB pakeThl I1a aKTUBHOM Y4aCTKe
4 8 riosieta. [eperpys3ku, JeficTByroIe Ha paKeTy, KO3 (HUI[EeHTHI Teperpy3oK. 16 6 6 0 10 20 20
Pacrioniaraemble 1 oTpeGHbIe Neperpy3ku. MaHeBpeHHOCTb U yHpaB/IseMOCTh
PaKeThbl.
Pa3zpen 3. KOHCTPYKTHBHO - KOMIIOHOBOYHBIE cxeMbl JIA. OcobeHHOCTH
4 8 KOMITOHOBKM JIA pa3sinuHOro Ha3HaueHusi. KOHCTPYKTUBHbIE CXeMbl CyXUX U 14 8 4 4 6 10 10
TOTUIUBHBIX OTCEKOB, 3/IeMEeHThI CHU/IOBOTO Ha6opa‘ ABPOAI/IHHMI/I‘{GCKI/IE cxemsbl JIA.
Paspen 4. OpraHsl ynpas/ieHHs1 paKeTaMH. A3poJlHaMHYecKue 1
4 8 rasofjiHaMHUuecKre OpraHsl yrpasieHust. D (eKTHBHOCTb pasHYHbIX Cr10Cco60B 10 4 4 0 6 10 10
yripaBJieHUsA. Py}'leBl:le MallrHBI UCITO/Ib3yeMble [IJI ITPUBO/Ja OPraHOB yIIpaBJIeHUA.
VICcTOUHMKY 5HepPruM /sl py/eBbIX MalliH.
Paspen 5. PakeTHble JBHraTe/ M TBEP/Or0 TONIMBA. TBep/ible PaKeTHbIe TOILIUBA.
4 8 OcHoBHble TpeGOBaHMs K TOM/IMBaM. []ByXOCHOBHBbIe TOIUIMBA. CMeceBble TOMIMBA. 14 8 4 4 6 10 10
3aBUCUMOCTb CKOPOCTH I'OPpeHUs OT NaB/I€HUS U HavaIbHOW TeMIeparypsl 3apsaza.
Koncrpykuus apurarens PITT.
Pa3paen 6. )KupkocTHbIe pakeTHble ABurarenu. Tpe6oBaHNs K TOT/IUBAM.
4 8 TTporiecchl npeo6pa3oBaHus TOTIMBA B Kamepe cropanusi. KoHCTpyKLjus 10 4 4 0 6 10 10
JIBUTaTe/IbHOI yCTaHOBKH. CHCTeMbl MOZjaud TOILIUBA.
Paspen 7. Cucremsl ynpasienus JIA. ['Mpockonryeckye CUCTeMbl yIIpaB/eHus].
4 8 VIHepLpasibHast CUCTeMa YIpaB/IeHus], IPUHLKI AelcTBrsL. [MpocTabui3iupoBaHHast 15 8 4 4 7 10 10
riardopma. Croco6b! yripaB/ieHus JanbHOCTBIO M0/IeTa.
Paspen 8. OcoGeHHOCTH YCTPOWCTBA U (PYHKIMOHMPOBAHHUS PAKeT Pa3HbIX
4 8 K/1accoB. CoBpeMeHHbIe TpeGOBaHUS K PAKeTaM M PAKeTHBIM KOMILIEKCAM 14 4 4 0 10 20 20
Pa3/IMYHOr0 Ha3HAUeHMsL.
Bcero 3a 8 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. JTaGopaTopHBIi NPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHue
Tema na6opaTopH0ro NpaKTUKyMa dayAa.
n/n Pa3jesia JUCITUITI/IMHBI
yacoB
1 Pazpen 1. OcHOBHBIE IOHATUSA N3yuenne ycTpotricTBa U yHKLIIMOHUPOBaHUS 5
TEOPUM PeaKTUBHOTO JIBIKEHHsS.  |BYXCTyIeHuaTol OayutncTiueckoit paketsl. BP 8K99
7 Pa3pen 3. KOHCTPYKTUBHO - N3yuenue ycrporicTBa U GyHKLIMOHAPOBaHUS 4
KOMIIOHOBOYHbIe cxeMbl JIA. aBUALMOHHOM yIIpaB/sieMou pakeTsl P - 3C
3 Pasgen 5. PakeTHble gBuraresv N3yueHue ycTpoicTBa U HyHKI[MOHUPOBAHUS 4
TBEp/IOro TOTI/IMBA. 3eHUTHOM yTipaBisieMoit paketsl "Top - M1"
4 Pa3,qe11 7. CucTeMsl yIipaB/ieHUA I/I3yquHe yCTpOﬁCTBa u ('I)YHK]_II/IOHI/IPOBEIHI/ISI 4
JIA. TPOTHBOTAHKOBO# yIipaB/isieMoit pakeTsl 9IM 14
Bcero 3a 8 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne Homep 1 HanMeHOBaHue pa3jesa Oo0nemMm,
Copep)kaHue yueOHOro 3aJaHus
n/a AUCITMII/IUHBI JdacoB
N3yuenue ycTpoiicTBa U HKIIMOHMPOBAHUA
Pa3pen 1. OCHOBHBIE IOHATUS TEOPUU Y yerpon pymxny HHp
1 JIByXCTYTIeHUaTol Oa/yTMCTHYeCKoi pakeTel. BP 6
P€aKTUBHOI'O ABM)KEHUSA.
8K99
7 Pasgen 2. [IBvykeHHe pakeT 1o YpaBHeHUs ABWKEHUS PaKeThbl HA aKTUBHOM 10
TPAaeKTOPHH. YyudacCTKe I110/1eTa.
3 Pa3zpnen 3. KOHCTpYKTHBHO - W3yueHne ycTpoiicTBa U (PyHKI[MOHUPOBAHUS 6
KOMIIOHOBOYHBIE cxeMblI JIA. aBUaLMOHHOM yrpaB/sieMol paketsl P - 3C
4  |Paspen 4. OpraHsl ynpae/ieHusi paketaMy. (OpraHbl yrpaB/ieHUs: pakeTaMu. 6
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5 Paspen 5. PakeTHble Aurarenu TBepAoro |MsyueHue ycTpoicTBa ¥ QyHKLMOHUPOBaHUS 6
TOI/IVBA. 3eHWUTHOH yripaB/seMoii pakeTs! "Top - M1"
Pasgen 6. JKugkoCcTHBIE paKeTHbIE
6 KoHCTpyK1juK IBUraTe/IbHbIX yCTAHOBOK PaKeT. 6
[ BUTaTesIu.
7  |Pasgen 7. Cuctemsl ynipasinenus JIA. Wsyuere ycTpoHcTsa U cbyHKuUH OHMPOBAHIA 7
MPOTUBOTAHKOBOH yIIpaB/sieMou pakeTsl 9IM14
Pazgen 8. OcobeHHOCTH YCTPOMCTBA U
CoBpemeHHbIe TpeOOBaHUS K pakeTaM U
8 |pyHKIMOHMPOBaHUS paKeT Pa3HBIX 10
paKeTHBIM KOMIIEKCaM pa3/IMyHOIo Ha3HaueHusl.
KJIaCCOB.
Bcero 3a 8 cemectp 57
4. POPMBbI KOHTPOJIA OCBOEHUA JUCLIUII/IMHbI
CEMECTP HEJEJ/IN CEMECTPA
3 4 5 |6 8 9 (10 11 1213 14 15 (16| 17
OTu. o OTu. o Otu. o Otu. o mud.
8 TexkK 3 TexK|IP 3 TexK|P 3 3 TexK|P sau.
YcnoBHble 0003HaYeHMSI:
o JIP — apiarHOCTHUeCKasi paboTa;
¢ Otu. o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
e TexK — BOpoOCHI /7151 TEKYI[eT0 KOHTPOJIS;
e mud. 3au. — JudQepeHIMPOBaHHbIN 3aueT.
TekyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
ciefyroumx popmax:

e UArHOCTUYeCKas pabora;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e BOMPOCHI /|5l TEKYIIIET0 KOHTPOJIS.

HpOME)KYTO‘IHaH dTTecTaluda rMpoBOAUTCA B d)OpMaXZ

e muddepeHMPOBAHHBIN 3ayUeT.
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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.

6. C. H. EnbiuH. . 3bdeKTUBHOCTh pakeTHbIX Komruiekcos. CIT6.BI'TY "BOEHMEX" um. /1. .
Ycrunosa, 2018, 41 3k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynnamenTanbhas 6ubmioreka BI'TY «BOEHMEX» um. 1.0.
YctuHOBa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k 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. ITpoekTop;

2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcs;
3. AYP P-3C (K13);

4. 3YP "Top-M1" (OM33);

5. [ITYP "Mamtotka" (9M14M).

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 JUCLIUIIMHOM 00s13aTe/IbHOM YacTH 0yioKa 1 rporpammel IOATOTOBKM 0 HarpaeieHuto 24.05.02
IpoekmupoeaHue asuayuoHHbIX U pakemHblXx Ogueameneli. [ucuuriivHa peanu3yeTcs Ha ¢akynbTere A
PakeTHO-KOCMMueckor  Texunku BI'TY  "BOEHMEX" wum. [.®. YcrudoBa kadezpoii Al
PAKETOCTPOEHMUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-6 crocoOHOCTL OCYIeCTBIATh KPUTUUYECKHH aHau3 HayuHbIX JIOCTYDKEHMN B 00/1aCTH aBUALIMOHHON U
PaKeTHO-KOCMUUEeCKOM TeXHUKH;
[ICK-6 CrnocobHOCTb TIPOBOJUTH TIOMCK, CHCTEMaTW3UPOBaTh W aHAAM3UPOBaTh HMHGMOPMAIMIO TI0
KOHCTPYKTUBHBIM U CXeMHBIM pellleHUsIM CyIlleCTBYOIIel pakeTHO-KOCMUUeCKOM TeXHUKH U UX 3/IeMeHTOB.

CoaepkaHye [JUCLIMIUIMHBI OXBaTbIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C YCTPOWCTBOM M (YHKLJMOHUPOBaHKEM
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;
¢ OTYET MO MPAKTHUECKOMY 33/IaHHIO;
¢ BOMPOCHI /IS TEKYIIIET0 KOHTPOJIS.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), M1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (57 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 JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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

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

HaumeHnoBaHune padoThI PexoMmeH/iyeMmas uTeparypa prm:{?éKOCTb’
Paspen 1. OcHOBHBIe NOHATHUS TEOPUM PeaKTHBHOIO ABYDKEHMSI.
N3yuenue ycrporicTa 1
(YHKLMOHUPOBaHUs C. H. EnbLiyH. YCTpoHCTBO U PYHKLIMOHUPOBAaHNEe PaKeThl
JIByXCTYTI€HUaTOM 8K99: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 6
Oa/IIMCTHYe CKOM pakeThbl. BP 2010 (Bce)
8K99
Wroro no pazzeny 1 6
Paspen 2. [IBvokeHue pakeT 10 TPaeKTOPHH.
B. H. HoBukoB, b. M. ABxumoBud, B. E. Belitus. .
YpaBHEeHUS IBWKEHUS PaKeTbl Ha o
AKTHBHOM YaCTKe NoTeTa. OCHOBBI y'CTpOI/I-CTBEE 1 KOHCTPYHWPOBaHUs JIeTaTelbHbIX 10
anmaparos: M.: MammHocTpoeHue, 1991 (2)
Wroro no pasgeny 2 10
Paspen 3. KoHCTPYKTHBHO - KOMIIOHOBOUHBIe cxeMblI JIA.
N3yuenue ycTpoiicTBa u JI. H. Bri3oB, B. C. Bensropckuit, C. H. EfbIuH. .
(YHKIIMOHUPOBaHUS YcTpoiicTBO U (hYHKI[MOHMPOBAaHUE aBUALIMOHHOW PaKeThl 6
aBUALIMOHHOM yTpaB/sieMoi P-3C: CII6.BI'TY "BOEHMEX" um. /1. ®. YcTuHOBa,
pakeTsl P - 3C 2018 (Bce)
Wrtoro no pa3geny 3 6
Paspen 4. OpraHsl ynpaB/jieHHsl paKeTaMH.
B. H. HoBukoB, b. M. ABxumoBud, B. E. Belitus. .
OpraHs! ynpaB/eHysl pakeTaMH. OCHOBBI yCTPOWCTBA U KOHCTPYUPOBAHUA JIeTaTeTbHbIX 6
anmaparos: M.: MammHocTpoeHue, 1991 (2)
Urtoro no pasgeny 4 6
Pa3pen 5. PakeTHble ABUraTe/ TBepAOro TOIINBA.
W3yuenue ycrporicTa 1 C. H. EnbLyH. . 3eHUTHBIN pakeTHbIN Komrieke "Top-
(YHKLMOHUPOBaHUS 3eHUTHOM M1": CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBA, 6
yTipaBJisieMod pakeTsl "Top - M1" 2015 (Bce)
Wroro no pa3geny 5 6
Paszgesn 6. )KugKocTHbIe paKeTHbIE JBUraTe/IN.
KOHCTPYKIHH ABUTATETHHBIX B. H. HOBI/IK(‘)JB, Bb. M. Asxumosuu, B. E. BeliTuH. .
OCHOBBI yCTPOMCTBA Y KOHCTPYUPOBAHMUSI JIeTaTe/IbHbIX 6
yCTAHOBOK PaKet. armaparos: M.: MammHoctpoeHue, 1991 (5)
Wroro no pasgeny 6 6
Paspen 7. Cucremsl ynpasnenus JIA.
N3yueHue ycTpoiicTBa u B. H. HoBukos, b. M. ABxumosuy, B. E. BeiiTus. . 7
(hyHKIIMOHHMPOBaHUS OCHOBBI yCTPOWCTBA Y KOHCTPYUPOBaHUS JleTaTebHbIX
TIPOTUBOTAHKOBOU yITpaB/isieMOit arnmaparoB: M.: MamuHocTpoenue, 1991 (3 - 4)
pakeTsl YM 14 C. H. Enbifus. . [IpOTHBOTaHKOBBIM pakeTHBIN KOMIT/IEKC
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9K14M ("Mantotka"): CI16.BI'TY "BOEHMEX" um. /1.
@. YctuHoBa, 2016 (Bce)
Wrtoro no paspeny 7 7
Paspen 8. OcoGeHHocTH ycTpoiicTBa ¥ (YyHKI[MOHHPOBAHHUSA PaKeT Pa3sHbIX K/1aCCOB.

CoBpemeHHbIe TpeOOBaHUS K C. H. EnbiuH. . D¢ deKTUBHOCTL paKeTHBIX KOMITJIEKCOB:
pakeTtam 1 pakeTHbIM Komriekcam| CITI6.BT'TY "BOEHMEX" um. []. ®. ¥Ycrunora, 2018 (1 - 10
Pas/IMUHOro Ha3HayeHwusl. 3)

Wroro no pa3geny 8 10
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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

*  OTUEeT I10 MPaKTUUECKOMY 3aZIaHUIO;
*  BOIIPOCHI /IJIs1 TEKYIIIETO KOHTPOJIS;
e muddepeHITMPOBAHHLIN 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.

OT4eT N0 NpakKTUYeCKOMY 3aAaHUI0

B niporiecce BbINO/THEHHs IPAaKTHUECKUX PaboT CTyZeHThI paboTaroT ¢ oOpasiiaMy pakKeTHOM TeXHUKH,
PacIioyioyKeHHbIMU B Kiacce Kadeapsl Al.
3ammra npakTU4eCKUX paboT OCYIIIeCTB/SIeTCS B BUZle OTBETOB Ha BOTIPOCHI TIPEIofiaBare/isi [0 YCTPOMCTBY U
npuHOUnaM QyHKLMOHUPOBaHUs U3ydaemMoro obpasija. [Ipumepsl 3ajaBaeMbIX BOIIPOCOB cofiepykarcs B YMK
no gucuuravHe. OTBeT J0/DKeH COMPOBOXK/AAThCs leMOHCTpaLiiel 3/1eMeHTOB KOHCTPYKLIMU C
HCII0/Ib30BaHMEeM UMEOLLErocst Usziesiusl.
Kputepuu ouieHBaHus BoiroiHeHus JIP:
«CI,aHO» - IAaHO He MeHee 75% BepHBIX OTBETOB Ha BOMPOCHI NpernoiaBare/is;
«He CZIaHO» - NPaBUWIbHBIX OTBETOB MeHee 75%.

Bonpocs! /A TeKyiero KOHTPoJis

KoHTpo/b ycBOeHHUS yueOHOTo JIEKIIMOHHOTO MaTepuara poBojaTcs B opMe cobece/loBaHus, B XOfie
KOTOPOTO CTYZIeHT OTBeUaeT Ha BOIIPOCHI TIperoaBaresis. KOHTpO/IbHOe MepOTpUsiTHE CUUTAeTC s
BBITIONIHEHHBIM, €CJIU CTYZIeHT [ja/l He MeHee [IBYX IIPaBUIbHBIX OTBETOB.
[TepeueHb BOTIPOCOB [i/1 TEKYIL|ETr0 KOHTPOJISL BXOAUT B cocTaB Y MK [WCIUITMHBIL.

JuddepennmpoBaHHblii 3aueT

OOyuaroumiics UMeeT TPaBo Ha Mo/TyYeHre MUHUMAJTbHOM TTOJIOKUTE/TBHOU OLIeHKH MPH Y C/IOBUU
YCIIEIIHOTO MPOXOKAEHHSI TEKYIer0 KOHTPOJIS yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKOM paboThI B
COOTBETCTBUHM C rpadMKoM paszena 4.
Honyck K juddepeHLMpoBaHHOMY 3aueTy 0(hOpM/ISIeTCsl IPY YC/I0BUH T10/IHOTO BbINOJTHEHUS! BCeX
MePOTIPUSATHH, TIPeAYCMOTPEHHBIX rPaKoM KOHTPOJIEHBIX MEPOTIPHSTHIM.
MuddeperrMpoBaHHbBIi 3aueT MPOXOAUT B (JOPMe YCTHBIX OTBEeTOB. [lepeueHnb BOIIPOCOB K
IuddepeHLIMpOBaHHOMY 3aueTy npefctasieH B Y MK aucUuIvHebL
Kpurepun oLieHUBaHUS:
- TIpaBUJIbHBIE TI0/THBIE U UeTKHUe OTBEThI Ha BCe BOMPOCHI TIPeTiofiaBare/isi, Py rPaMOTHOM TIPe/iCTaB/IeHnH,
TpebyeMoro J/is1 osICHEeHHS], WITFOCTPUPOBAHHOIO MaTeprasa — «3auTeHO-0T/INUHO»;
- [IpaBU/IbHbIE, HO HEJJOCTAaTOYHO IT0/IHbIe U YeTKHe OTBEeTHI Ha [10CTaB/IeHHble NIpeliofiaBaTesieM BOIPOCH], IIPU
IPaMOTHOM IIpe/iCTaB/IeHUH WIMIOCTPYPOBAHHOIO MaTeprasa — «3auyTeHO-XOPOILIO»;
- TIpaBUJIbHBIE OTBETHI Ha OOJBIIYI0 YaCTh BOIIPOCOB ITPY HEJOCTAaTOUHOM TIOJTHOM MIX OCBEIIleHUH —«3auTeHO-
YAOB/IETBOPUTETLHOY;
- eCJIM CTYZ,eHT He OPDUEeHTHUPYeTCS B pasfie/iaX JUCLUIVIMHEI - "He 3a4TeH0".
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Kputepuu oneHuBaHus

OIIK-6

Ne 1

Ne 2

Ne 3

Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

Pakera — 510"

Cwuia TArY pakeTHOTO JIBUTaTesisi — 3T0?

YaenpHbIN UMITYABC — 3TO?

Ckperuiennsle 3apsiapl POTT — 3107

Bponunposka 3apsza PATT — st0?

KoadhduiueHT U30bITKa OKUCINUTEIS — 3TO?

«[opsiuee» pa3feneHue cTyreHel pakeThbl TPOMCXOJUT B OCHOBHOM 3a CUeT

«XomnoaHoe» pa3jiesieHue CTyTeHel pakeThl IPOMCXOAUT B OCHOBHOM 3a
cueT

[Mone3Hast Harpy3Ka 6anIMCTUYECKOM PaKeThl OTAESIeTCS [IIs

TBepAOTOI/IMBHBIM IBUraTe/Tb KOHEUHOMN CTyTeHu Tary pakeTbl 8K99
CTY)KUT A1l

BOTlpOCbl 3dKpblmo2o munda:

Hacko/ibko TOUHO T03BOJIsSIeT OLIEHUTb KOHEUHYI0 CKOPOCTb PaKeThl
dhopmysa LlnonkoBckoro?

a — abCOMFOTHO TOYHO
0 — 3HaueHUe CKOPOCTH 3aBBIIIIEHO

B — 3HaU€HHE CKOPOCTH 3aHM)KEHO

IJenTp macc:
a — TOUKa, B KOTOPOH ITPUJIOKEHBI BCE CHJIbI, IeHCTBYIOIIE HA 0ObEeKT

0 — TOuKa, OTHOCHUTE/IbHO KOTOPOM CyMMa MOMEHTOB 3/IEMEHTapPHBIX
MaCCOBBIX CHJT paBHa HYJTHO

B — TOUKa, HaXOA111ldsCA B reOMETPHUYECKOM LIEHTPEe Tejia
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Tpaekropus:
a — MyTh, MIPOi/IeHHbIN Te/IOM B I10JIeTe
0 — MHYS, BAO/b KOTOPOU ABUTAETCS TeJlo

B — reOMeTpHUeCKOe MeCTO ToueK, M0C/e[0BaTe/TbHO 3aHUMaeMbIX
LIEHTPOM MacC JBUTAIOIIEroCs TeJia

Ne 4
IMoTpebHas meperpyska:

d — Ieperpyska, oLieHMBaeMas 110 BeJIMYrHe MaKCHUMaJ/IbHOU TATU

0 — reperpy3ka, KOTOPY0 He0OXOUMO CO3/aTh AJIsl IBWKEHUS T10
TpaeKTOpUM 33/JaHHOT0 pajnyca

B — TIeperpysKa, KOTOPYIO MOXKET BblJiep>KaTb KOHCTPYKLIUSI PAKeThl

Ne 5
MakcuMmarnbHasi eperpyska JieficTByeT Ha 6a/l/IMCTUUeCKYIO PaKeTy:

d — B MOMEHT CTapTa
6— pu MAaKCHUMaJIbHOM Tsre ABUraresisa

B — B KOHI|e pabOThI O/IHOU U3 CTyIeHel

Ne 6
Ba/ymMcTHueckast maysa — 3TO IPOMEXYTOK BPEMEHH:

a — C MOMEHTa BbIK/IIOUeHUsI AIBUTaTe/Isl [oc/iejHel CTyIeH! PakeThl [0
3aBepllIeHus Lje/1eBoro (GyHKLMOHUPOBAHMH ee T10/1e3HON Harpysku

0 — MeXXTy BBIK/TFOUEHWEM [IBUTATEJIS TIPeIbIAYIel CTyTeHd pakeThbl U
BKJIFOUeHHe [IBUTATesIs TIOC/Ie [y 0IL[elt CTyTIeH!

B — B TEUEHHWH KOTOPOI'O paKeTa He MdHEBpHUDYeT

Ne 7
VHTepLenTOp — OpraH yrpas/ieHus B BU/Ie:

a — YCTPOMCTBA, CO3/AOIIET0 YIIPaB/ISIONIYI0 CUTY
0 — repeMeHHOT0 a3POAUHAMUYECKOTO COTIPOTUB/IEHUS

B — YCTPOMCTBA, CO3/AIOIEr0 YIIPAB/ISIOINI MOMEHT

Ne 8
Hednexrop:

d - JIEMEHT /14 YAJIMHeHWA paCK/IaIHOTO COIl/Ia ABUIraTe/Isd

60— KO]IbL[eBOﬁ HaCaZoK Ha Cpe3 COoIl/ia ABUTaTeJid, cnymamnﬁ A1
CO34dHNs YIIPaB/IAOIINX MOMEHTOB

B — yIIpyrad MpoKJjidZiKd B CTBIKOBOM CO€JMUHEHUUN

Ne 9
CTpuHrep — 3To 371eMeHT
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a — MOTIePevyHOro CHI0BOTr0 Habopa KopIiyca PakeThl
0 — MPO/O/ILHOTO CHJIOBOTO Habopa, paboTaroIyi Ha YyCTOMYHBOCTh

B — TIPOZIOJILHOTO CUJIOBOTO Hab0pa, BOCTIPUHUMAIOLUKM IKBUBATIEHTHYHO
CKUMAIOLIYIO CHTy BMecTe ¢ 060/10UKO# Kopmyca

Ne 10
JIoH)XXepoH — 3TO0 3/1eMeHT
a — MOTMEePeYHOro CUIOBOT0 Habopa pakeThl
0 — POJ0/ILHOTO CHJIOBOTO HAO0Pa, BOCIIPUHUMAFOLLMIA Harpy3Ky Oe3
yueTa paboThl 000/I0UKH KOpIyca
B — TIPO/I0JILHOTO CHJIOBOTO Habopa, paboTaromiuii Ha yCTOWYUBOCTD
IICK-6
Bonpocbl omkpbimoz2o muna:

Ne 1

IIpu niockoM [BM>KeHMe B BepTUKAa/IbHOM MJIOCKOCTU YTOJI TaHTaXka — 3TO

YIOJI MEXAY

Ne 2

Ileperpy3ka, AelicTBytoljas Ha JIA B iosieTe, 3TO OTHOLIIEHHE
Ne 3

OCo6eHHOCTH a3pPOJUHAMHUUECKOUN CXEMbI «YTKa»?
Ne 4

Kakyro QyHKIMIO BBITIOHSIOT POJI/IEPOHBI?
Ne 5

YeM orpe/ie/IsstoTCs IOTPeOHbIe Teperpy3Ky Ipy ABwKeHur 3YP?
Ne 6

banaHcHpoBOYHBII peXXUM TI071eTa pakeThl BHITIOJHEHHOM 10 CXeMe «yTKa»

- TpebyeT

Ne 7

JIA GyzeT cTaTUUeCKd YCTOWYUBLIM, eCJIH,
Ne 8

AxcenepomeTp — 3T0 pubOP /i1 U3MEPeHHUSI
Ne 9

Mertop, ITOroHu NpearosaraeT, 4To
Ne 10

Mertop HaBeJileHUs 110 3-M TOUYKaM IpeArio/iaraeT, 4To

Bonpocsbl 3akpbimozo muna:

Ne 1

Kakasi cricrema KOOpMHAT UCIIO/B3YeTCS [I7Is aHau3a CUl 1 MOMEHTOB
JelcTByrOWMX Ha JIA.

a - 3eMHasi CTapToBasi;
0 - ckopocTHas;
B - CBSI3aHHasl.
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 7

Ne 8

Yron ataku — yroa Mexxay NpofioJibHOM ocbro JIA u:
a - HarpasJ/IeHeM BeKTopa CKOpocTu JIA;
0 - HampaB/IeHNEM CHJIBbI TSDKECTH;

B - HallpaB/IeHWEM CTdPTOBOI'O r'OPH30HTA.

MaHeBpeHHOCTb — 3T0 CrIocoOHOCTh JIA ABUTATHCS:
a — M0 KPUBOJIMHENHOM TPaeKTOpUY;
0 — 110 33/1aHHOM TPaeKTOpHH;

B — pearvpoBaTb Ha KOMdH/bI Ori€epaTopd.

Hns kakoro tvna 3apsga PATT nomazps ropsieid TOBepXHOCTU
CyLL|eCTBeHHO IlepeMeHHa:

a — KaHaJIbHOTO T'OPeHHsI C KOMITEHCALMeH 110 TopLiam;
0 — KaHaJbHOTO TOPEHHS;

B — 30HTUYHOTO 3apsd/a.

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

a — CTPUHTEepBI;
0 — JTOH)KepOHB;

B — [IITIAHI'OYThI.

Pacniosiaraemsle nieperpysku Inpu ABrkeHur 3Y P ornpezenstorcs:
a — IIPOYHOCTBIO0 KOHCTPYKLUY;
0 — CKOPOCTBIO IBWKEHHUSI PaKeThl;

B — METOZIOM HaBe/IeHUsl.

®opmysa LIM0IKOBCKOTO onpesesseT —
a — KOHeYHYH0 CKOPOCTb pakeThl;
0 — u/leanbHYI0 CKOPOCTh PAKeThl;

B — KpeliCepCKy0 CKOPOCTh PaKeThl.

B 3YP BbINOSHEHHOM 110 «HOPMabHOI» a3poAiiHaMUueCcKoil cxeme,
KPbUIO CO3/laeT:

d — [MOABEMHYIO CUITY;

0 — MOZ/beMHYIO0 U YIIPaBJISIOLIYIO CHIBI;
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B — IIOAILEMHYIO CHJIY U YTIPaB/ISIIOLIUNA MOMEHT.

Ne 9
Pyt — opraHbl CUCTEMBI yIIpaB/IeHHs1, 00eCIIeurBatOIIie YIIPaBIeHHe
a — 10 YIVIy aTaku;
6 — I1I0 yIJlaM aTdKH U PDbICKaHbA;
B — I10 yIVIy KpeHa.
Ne 10

AspofiHaMUUeCKH IIapHUPHBIA MOMEHT PYJIst OTIPeIe/IseTCs:
a — TUIOIIA/IbIO PYJISt;
0 — reomeTpuuecKoit hopmoit pyis;

B — PACIIOJIOKEHHEM OCH ITOBOPOTA PYJIs.

19



