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

JleBrxuH A.A.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE U KOHCTPYUPOBAHUE XN/IKOCTHBIX PAKETHbBIX

JTBUTATEJIEN
Hanpagsnenue/cnenuaibHOCTb 24.05.02 ITpoekTHpOBaHHe aBHALMOHHBIX H PAKeTHBIX JBHraresen
MOJrOTOBKH
Cnenuanu3anus/mpoduib/mporpaMma IIpoeKTHpOBaHUeE }KUIKOCTHBIX PAKEeTHBIX /IBUraTe/1eH
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHusA Coenpaaurer
®opma o0yueHust OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeXHHUKH
Beinyckaromas Kadeapa A8 IBUTATE/IN U SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
AIITTIAPATOB
Kadeapa-pa3padorunk paboueit A8 IBUTATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMmal ATITTAPATOB
a YACDHI (o HaIMUHI0 BH/I0B 3aHATHH) o
E a ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOATEJ/IBHASA PABOTA B
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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
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Kupmmna AnéHa AH/IpeeBHa, CTapIlXi TTperojaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTUPOBAHUE Y KOHCTPYWUPOBAHUE JXUJKOCTHBIX PAKETHBIX JBUTATE/TEN

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:

IMK-2 — CrnocobeH pa3pabaTbiBaTh 3CKU3HbIM (TEXHWUUECKHI) TPOEKT (ABAHIPOEKT) M0 CO3[aHHUI0
(MozepHU3aLIMK) )KUJKOCTHBIX paKeTHBIX JBUraTe/iell U UX COCTaBHBIX 3/IeMEHTOB

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-2
3HAHUA:
TeXHHYEeCKHe XapaKTePUCTUKN U KOHCTPYKTUBHBIE 0COOEHHOCTH >KHJKOCTHOTO PAKeTHOTO /IBUTaTe Is
CrerManbHON HayYHO-TeXHUYeCKOH JTUTepaTyphl 10 U30paHHO TeMaTHKe;;
YMeHUs:
COCTaB/ISITh THEBMOTH/JpaB/IMUeCKHe CXeMbl IBUTaTe el pa3fIMyHOro Ha3HaueHust
000CHOBLIBaTh TEXHUYECKHE PellieHnst B 00/1acTh pa3paboTKU KUIKOCTHBIX paKeTHBIX JBUTaTesel;
IIPUMEHSITh TEOPUU U PacueTHble MeTOAWKH 10 IPOEKTUPOBAHNIO >KU/IKOCTHBIX PaKeTHBIX JBUraresiei;;
HABbIKU:
TIPOBe/IeHNsT KOMITJIEKCHOTO TeXHUYeCKOTO aHa/I|3a /1/isi 000CHOBAaHHOTO TPUHSTHS PeIleHus
TIPOBeZIeHUs] pacueToB U TNPHHATUS KOHCTPYKTUBHBIX PpeIleHUil NMPU MPOEKTUPOBAHMMU JKUAKOCTHBIX
pakeTHBIX JIBUTaTesiell ¥ KUJKOCTHBIX paKeTHBIX YCTaHOBOK, UX Y3/I0B U arperaros;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Auciypnmba IPOEKTUPOBAHUE 1 KOHCTPYNPOBAHME XXNJKOCTHBIX PAKETHBIX
JBUTATEJIEU sBnsieTcs AUCLMIUIMHON 00sA3aTe/IbHOM YacTH 0/10Ka 1 mporpamMMel TOITOTOBKH T10
Harnpas/enuto 24.05.02 TIpoekmuposaHue aguayuoHHbIX U pakemHblx dguzameseti.

CopepxaHue [OUCLIMIUIMHBI ~ IBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
YCTPOMCTBA Y TEOPUM JBUTATE/IBHBIX YCTAHOBOK, PACUET Y ITIPOEKTUPOBAHUE
TYPBEOHACOCHBIX AT'PETATOB, PACUET W ITPOEKTUPOBAHUE KAMEP PAKETHBIX
JIBUTATEJIEJA.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ TIK-1 — Crioco6eH pa3pabarbiBaTh IMPOEKTHYIO U pab0ouyr0 KOHCTPYKTOPCKYIO JJOKYMEHTAI[UI0 Ha
PaKeTHO-KOCMHUYeCKYI0 TEXHUKY M UX COCTaBHbIE 37IeMeHThbI

o TIK-2 — CriocobeH pa3pabarhiBaTh 3CKU3HBIN (TEXHUUYECKHI) ITPOEKT (aBAHMPOEKT) M0 CO3/aHHUIO
(MozmepHM3aLIH) KUIKOCTHBIX PaKeTHBIX JABUraTe/ieid U NX COCTaBHBIX J1eMEHTOB

¢ [TK-6 — CriocobeH MpOBOUTD TIOMCK, CUCTeMAaTU3UPOBaTh M aHAIM3UPOBaTh HHHOPMAI[UIO 10
KOHCTPYKTHBHBIM U CXEMHBIM PEIIeHUSIM CyIL[eCTBYIOIIel PaKeTHO-KOCMUYEeCKOU TEXHUKHU U UX
3JIEMEHTOB



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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Pa3paen 1. OGocHoBaHHe THIIA H BHIOOP paGounx MapaMeTpoB ABUraTe/IbHOH YCTAaHOBKH.
O6nacTy MPUMEHeHHsl U PEKOMEH/IALI|K 110 BbIGOPY CHCTeMBI Mofaur Tormea. Beibop
4 8 pabourx napaMeTpoB ABUTaTe/IbHOM yCTaHOBKH. PeKOMeHZaLK M0 COCTaB/IeHUIO U BLIGOPY 18 4 2 2 14 20
3/1IeMEHTOB ITHeBMO-TH/IpaB/IMUYeCKUX CXeM [IBUraTe/IbHbIX yCTaHOBOK. CDOpM]/IpOBaH]/le
TeXHUYeCKOro 3a/laHusl Ha IPOeKTHPOBaHKe arperaroB CUCTeMbl UTaHus. [lopsgok pacuéra
CXeM pPaKeTHBIX ﬂBHFaTeJ'lEﬁ. Maccoebie XapakKTepUCTUKH ﬂBPIFaTeJ'leOI:I YCTaHOBKH.
Paspen 2. Cucremsl nogaum. Llen 1 3a71aur POEKTHPOBAHUS CUCTEM T107aur. Beibop
4 8 KOHCTPYKTUBHOM CXeMBbI CUCTeMBI IT0faull. BeITecHUTe/IbHBIE CUCTeMBbI TTOJaun. 18 4 2 2 14 20
HarneTtarenbHble cucTeMbl Trofauu.
Paspen 3. IIpoekTupoBanne Kamep. O61iiast cxeMa MPOEKTHPOBAHUS KaMepbl PAKETHOTO
nBuraress. Beibop uncia Kamep B IBUraTe/bHOM ycTaHoBKe. [IpHO/IKeHHBIH pacuéT
0)KM/]AeMOTr0 PaCXOJHOTO KoMrliekca. PacuéT npoxo/HbIxX ceueHuid. Onpe/iesieHye pasMepoB
4 8 Kamepsl cropanusi. I1podunupoanue cona. KOMIOHOBKa U pacyéT CMeCUTe bHBIX TOJI0BOK. 38 14 7 7 24 30
Pacuér TIPUCTEHOYHOI'O CJI041. Onpe,qeneHHe BEJ/IMYMH OKUJaeMOro pacXxoAHOro KOMILIeKCa,
KOBq)q)I/ILU/IeHTa TIOTEPH B COIJIE K OXKHIAeMOI'0 TATOBOI'0O KOMIT/IEKCA, 0)XKHU/1aeMOr'o 3HaYeHUsA
YAe/IbHOro UMITy/Ibca. MaccoBble XxapaKTepUCTUKH KaMepbl ABUraresst. Pacuét kamepsl
JIBATaTesisi Ha IPOYHOCTh.
Paspen 4. PacuéT Hapy)>KHOT0 MPOTOYHOTO OX/IAXKAEHHs. YC/I0BUSI U 0COOEHHOCTH
4 8 Terioobmena B PII. OcHOBBI pacuéTa cTarjoHapHoro Teruioobmena B PI. Mertoauka pacuéra 34 12 6 6 22 30
CTalMOHApHOro TeryioobmeHa B P/I.
Bcero 3a 8 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHue pasjesna
Tema NPaKTHUECKOr0 3aHATUSA ayp.
n/n JUCLMILTAHBI
4yacoB
1 Bbi60p pabourx mapamMeTpoB JBUraTebHON 1
Pa3gen 1. O60CcHOBaHMe THTIA ¥ BEIOOP yCTaHOBKHU
pabouKx napameTpoB ABUraTebHOM DopMUpOBaHKEe TEXHUYECKOro 3a/jaHusl Ha
2  |yCTaHOBKH. IPOEKTUPOBAHUE arperaroB CUCTEMBI 1
MMUTaHUSA
3 BrITecHUTETBHBIE CHCTEMBI TIOAAYN. 1
Pazpen 2. Cucremsl mogauu.
4 HacocHsble cructemsl riogauu 1
5 OrnpeienieHre pa3mMepoOB KaMepbl CrOpaHus 1
6 KomnioHOBKa ¥ pacuéT cMeCUTeNbHBIX 9
p 311 TOJIOBOK
aszesn 3. [IpoekTpoBaHue Kamep.
7 A P P p [TpodumupoBanue coria 2
8 PacuéT ruzipaBiuueCcKux CONpOTHBIEHUH 1
9 Pacuét nmpounoctu kameps! KP]] 1
10 Paspen 4. Pacuét Hapy’>KHOIO IIPOTOYHOIO  (PacyéT Hapy)>KHOI'0 OXJIaXK[eHus 6
OXJIAXKeHUS. JKUJIKOCTHOI'O PAKeTHOIO IBUTaTeJIst
Bcero 3a 8 cemecTp 17
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
No Homep 1 HauMeHOBaHHe pa3jiesa Oonewm,
Cojep>xaHue yueOHOro 3a/jaHus
n/n JMCLUILIMHBI 4JacoB
1 Pa3gen 1. O6ocHOBaHMe THMA U BBIOOP pabounx |OGocHOBaHKMe THIIA U BLIOOP pabounx 14
rapameTpOB JiBUTaTe/IbHON YCTaHOBKU. rapamMeTpOB JIBUraTe/IbHOM YCTaHOBKHU
2 |Pasgen 2. Cucremsl opavu. Cucremsl nogaun 14
3 |Pa3gen 3. [IpoekTHpoBaHue KaMep. [TpoekTrpoBaHre Kamep 24
4 Pa3zpen 4. Pacuét Hapy>KHOTO MIPOTOUYHOTO PacuéTt Hapy)kKHOTO MPOTOYHOTO 2
OXJIaXKIeHUS. OXJIaXKIeHUsI
6 30000




Bcero 3a 8 cemecTp

74 |

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA
4 6 |7 8 9 10 11 12 13|14 15 16 | 17
8 Cobec P Cobec P Cobec Cobec | P

cnenyrommx popmax:

‘YcioBHbIe 0003HAUCHUS:

¢ TP — nriarHocTHYecKas pabora;

¢ Cobec — cobeceoBaHue.

TEKYH.[Hﬁ KOHTPOJIb yCII€eBA€MOCTH CTYyJEHTOB IIPOBOAUTCA B AWUCKPETHBIE BpEMEHHLIE MHTEPBAJIbl B

AWarHoCTrh4yeckas pa60Ta;

cobecenoBaHue.

IIpome)xyTouHas arTecTanus [IPOBOJUTCS B (hopMax:

5K3dMeH.

30000



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. IIuHuyk. . JHepretuueckuii pacuét JKP/I ¢ HarHeTaTe/lbHBIMU crcTeMaMu utanust. CI16.BITY
"BOEHMEX" um. I. ®. YctuHoBa, 2018, 157 3Kk3.

2. B. A. ITunuyk, B. A. Cupotko. OCHOBBI TIPOEKTUPOBaHKS IBUTaTesel eTaTe/bHbIX annaparos. Y. |
O0ocHOBaHHe THIA U BbIOOp pabourx mapaMeTpoB ABUrare/ibHOM yctaHoBkU. BI'TY "BOEHMEX" um.
M. @. YcruHoBa, 1990, 38 3K3.

3. B. A. TTunuyk, B. A. CupoTko. ObocHOBaHHe THIA U BbIOOP pabounx nmapameTpoB. BI'TY "BOEHMEX"
uM. 1. @. YcruHosa, 1990, 39 3ks.

4. B. A. [IluHuyk, B. A. Cupotko. OCHOBBI TPOEKTUPOBAHKS ABUraTesiell jeTaTe/bHbIX annaparos. Y. I
O6ocHOBaHMe THIA ¥ BLIOOP pabounx mapaMeTpoB ABuraresibHo# ycraHoBKU. BI'TY "BOEHMEX" nm.
M. ®. YcruHoBa, 1990, 551. pec.

5. I I. T'axyH, B. W. baynun, B. A. BosioguH. . KOHCTPYKUMS ¥ TIPOEKTUPOBAHHE )KUAKOCTHBIX PAKETHBIX
JAsuraresieli. M.: MammHocTpoeHue, 1989, 24 5k3.

6. E. M. BuHorpagos, E. C. ITorexuH. OCHOBEI TIPOEKTHPOBaHUA JBUraTesel eTaTe/IbHbIX anmnapaToB. U.
IT Cucrema nogauun. BI'TY "BOEHMEX" um. [I. ®. ¥Yctunosa, 1990, 47 3k3.

7. E. C. Ilotexun, 0. H. ®unumoHoB. OCHOBBI TPOEKTUPOBAHKS ABUraTesieil jeTaTe/bHbIX anrnaparos. Y.
IIT ITpoektrpoBanue kamep. BI'TY "BOEHMEX" um. [1. ®@. YcruHosa, 1990, 43 5k3.

8. M. B. TobpoBosibcKuii. . JKMIKOCTHbIE pakeTHbIe ABuraresid. OCHOBBI MPOeKTHpoBaHus. M.: V3a-Bo
MI'TY um. H. 3. baymana, 2016, 551. pec.

9. 10. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBBI ycTpoiicta 1 Teopru JKP/I. CII6.5I'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2016, 26 3k3.

10. FO. H. ®unumonos, B. T. llleBuyk. OCHOBBI IPOEKTUPOBAaHUS JBUraTe/ieil eTaTe/bHbIX anraparos. Y.
IV Pacuét Hapy>kHoro rporouHoro oxynaxzenus. bI'TY "BOEHMEX" nm. [I. ®. YcruHosa, 1990, 33
3K3.

11. }O. H. ®umumoHoB, FO. B. AnuckeBuu. [IpoekTrvpoBaHye BHyTPUKaMepHBIX IIPOLeCCOB U OXJIaXKeHne
neurareneii. CI16.BI'TY "BOEHMEX" um. [T. @. YctuHoBa, 2011, 30 3K3.

5.2. JlorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpeOyeTcsl.

5.3. Ilepuoguyeckue U3zaHus:
He TpeOyoTCSI.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIIUHLI, 3TeKTPOHHbIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynnamentanbHas 6ubnuoreka BI'TY «BOEHMEX» um. [1.®.
YctuHOBa.

CoBpeMeHHbIe TPoQeCcCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

VHbopMal[oHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHbOPMalMOHHBIN TIOPTa TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAapThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. 1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantlLntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe obecrieueHue:

He TpebyeTcsl.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. TTpoexkrtop.

6.2. IlpakTHYecKue 3aHATHUA:

CreLraIM3UpoBaHHbIe TpeOOBaHus 10 000PYAOBAHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueii mporpaMme JUCIHTLTHHbBI
INPOEKTUPOBAHUE 1 KOHCTPYUPOBAHUE )KUIKOCTHbBIX PAKETHBIX IBUTI'ATE/TIEU

AnHoTanusa paboueii nporpaMMsl

Ouctuninaa TIPOEKTUPOBAHUE 1 KOHCTPYUPOBAHUME )KUJAKOCTHBIX PAKETHBIX
JOBUTATEJIEV sBnseTcss AUCLMIVIMHON 06s3aTe/IbHOM YacTH 6/0Ka 1 mporpaMMbl TMOZATOTOBKH TI0
HarpapsieHuto 24.05.02 IIpoekmuposaHue aguayuoHHbIX U pakemHblx dgueamesell. [IUCIUIIMHA pean3yeTCs
Ha ¢akynbTeTe A PakerHo-kKocMuueckoit TexHukd BI'TY "BOEHMEX" wm. 1.®. YctuHoBa kKadenpoit A8
OBUTATEJI 1 DHEPT'OYCTAHOBKU JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IMK-2 CmocobeH pa3pabarbiBaTh 9SCKU3HBIM (TEXHHMUECKHI) IIPOeKT (aBaHIIPOEKT) I10 CO3ZaHHUI0
(MozepHU3aLIMH) KUIKOCTHBIX PaKeTHBIX ABUraTe/ield U MX COCTaBHBIX IeMEHTOB.

Co,qepmaHHe JAUCIUIT/IMHBI OXBATbIBAET KPYTI' BOIIPOCOB, CBA3dHHBIX C 3dKOHOMEDHOCTAMMU CO31daHHUA allllapdTOB
MadKCHMMaJ/IBHOT'O TeIlJIOBBIe/IeHUA IIpKW OINTHMMAJIBHBIX I'eOMeTPHUUYeCKHMX K MACCOBBIX XdpPaKTE€pPUCTHUKAX, 4d
Takxke obecrieueHus Tervio3alllMThI U OXJIAXKAEeHKWA KOHCTPYKLIHH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e cobeceznoBaHue.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ DJK3dMeH.

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

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATus (17 4.), mpaktndeckve 3aHsTusi (17 4.), camoctosTensHass pabora
cTypenra (74 a).
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IIpuioxenue 2
K paboueli MporpaMme JUCIHTUTHHbI
NMPOEKTUPOBAHUE 1 KOHCTPYNPOBAHME JXUJJKOCTHBIX PAKETHBIX JBUTATE/IEN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue TpyRoeMKOCTB,
PekomeHnyemas iuTeparypa
padoThI yac.

Pazgen 1. OGocHoBaHUe THIIA U BHIOOP pabounx mapamMeTpPoB BUraTe/IbHOH YyCTAaHOBKH.

B. A. [TuHuyk. . OHepreTnyeckuit pacuét KP/I ¢ HarHeTaTe/IbHBIMU
cucremami nutadust: CI16.5T'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2018 (1, 2, 3)

B. A. IIunuyk, B. A. Cupotko. OCHOBBI IPOEKTUPOBaHUS
JBUTaTesel eTare/bHBIX anmaparoB. Y. I ObocHoBaHMe THIIA U
BbIOOP pabourx NapamMeTpoB ABUraTesibHOMN ycTaHoBKU: BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 1990 (1.1-1.7)

B. A. TTunuyk, B. A. Cupotko. O6ocHOBaHue THIa ¥ BLIOOP pabounx
rnapametpoB: BI'TY "BOEHMEX" um. /. ®. YctuHoBa, 1990 (1.1-
1.7)

B. A. ITunuyk, B. A. Cuportko. OCHOBBI IIPOKTHPOBAHUS
JBUTaTesel netare/bHBIX anmaparoB. Y. I ObocHoBaHMe THIIA U
BbIOOP pabourx NapamMeTpoB ABUraTesbHOMN ycTaHOBKU: BI'TY
"BOEHMEX" um. []. ®. Yctunoga, 1990 (1.1-1.7)

Wrtoro no pa3geny 1 14
Pa3pen 2. CucreMsl mogaqu.
E. M. BuHorpazios, E. C. I[TotexuH. OCHOBbI NPOEKTUPOBaHUS
CucreMbl ogauun JBUTaTeJiet yieTaTe/bHBIX amnmaparoB. Y. I Cucrema nogauu: BI'TY 14
"BOEHMEX" um. [I. ®. YctuHoBa, 1990 (2.1-2.4)
Wroro no pa3geny 2 14
Pazpen 3. IlpoekTupoBanue Kamep.

1O. B. AHnckeBuy, A. A. JleBuxuH. . OCHOBBI yCTPOWMCTBA U TEOPUU
JKP[I: CII6.6I'TY "BOEHMEX" nm. [I. ®@. YctuHOBa, 2016 (5)
I. I. I'axyn, B. . baynun, B. A. BosoguH. . KoHcTpyKUms u
TIPOeKTHUPOBaHNe )KUJAKOCTHBIX PaKeTHBIX JBUrareseii: M.:
MarmmmHocTtpoenue, 1989 (6.1 - 6.3)

M. B. TobpoBosbcKuii. . JKMIKOCTHbIE PAKETHbBIE IBUTATE/IH. 24
OcHosbl ipoekTupoBanus: M.: U3n-so MI'TY vm. H. 3. baymana,
2016 (2,4, 5)

E. C. TlorexuH, }O. H. ®umMoHoB. OCHOBBI IPOEKTUPOBaHUS
IBUraresieii eratenbHbIX anmnapaToB. Y. 111 TIpoekTrpoBaHue kamep:
BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 1990 (3.1 - 3.13)

Wroro no pasgeny 3 24

Pa3pen 4. PacyéT Hapy>KHOr0 MIPOTOYHOI0 OXJ/IA)KAEHH.

PacuéT Hapy)xHOTO HO. H. ®unumoHoB, 0. B. AnuckeBuu. [IpoekTrupoBaHue 22
MIPOTOYHOTO BHYTPUKaMepHbIX TIPOLIECCOB U OXJIXK/eHUe JBUraTesieii:
oXJIaXAeHUs CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2011 (1-8)

M. B. [106poBOnbCKUH. . JKUJKOCTHBIE PAaKeTHBIE BUTATeH.

OcHosel nipoektrpoBanus: M.: U3g-so MI'TY um. H. B. baymaHa,
2016 (4)
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FO. H. ®unrnmonos, B. T. ITleBuyk. OCHOBBI IPOEKTUPOBAHUS
[iBUraresei setaresapHbIX anmnapartos. U. IV Pacuét Hapy>kHOTO
npotouyHoro oxyaxzaenus: BI'TY "BOEHMEX" um. [J. ®. YcTtuHOBa,
1990 (4.1-4.3)

Urtoro no pasgeny 4 22
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IIpunoxenue 3
K paboueii MporpaMme JUCIATLTHHbBI
MMPOEKTUPOBAHUE 1 KOHCTPYNPOBAHME JXNJJKOCTHBIX PAKETHBIX JBUTATE/IEN

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora
e cobecenoBaHue;
e SK3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckast pabora npoBogutcs B popme Tecta B SMOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTaLysl.

Co0eceoBanue
CobecenoBaHye TIPOBOJMTCS ITOC/IE TTPOXOXKAEHHUS KaXK/JOr0 pasesia.

ITpu onjeHKe 3HaHWI 110 paszeny 1. OnjeHuBaeTcs crocobHOCTE obyyarorierocsi K 060CHOBaHHIO U BEIOODY
pabourx rmapaMeTpoB JBHUraTe/IbHON YCTAaHOBKU M TIPOBEJIEHUIO €€ SHePreTHYeCKOro pacyéTa.

TTpu oLjeHKe 3HaHW# 10 pa3geny 2. OueHUBaeTcs CoCOOHOCTh 00yUaroIIerocs K 000CHOBaHHUIO U BLIOODY
CHCTEMBI 1T0/Iauy, OCHOBHOTO TIOPSI/IKa PACYETa CUCTEM, KOHCTPYKTHBHBIX Y KOMITOHOBOUHBIX PeIIeHHH.

ITpu orjeHKe 3HaHUI 10 pa3zeny 3. OrleHUBaeTCs 3HaHKsI 00yUYaroOIIerocs o TEOPUU U IPUMEHEHHIO
pacyeTHBbIX METOAUK M0 MPOEKTHPOBAaHUIO KaMepbl )KUJKOCTHBIX PaKeTHBIX JiBUTaTesiei

I[Tpu olieHKe 3HaHUH 0 pazgeny 4. OleHUBaeTCs 3HaHUs 00YUarOL[Er0Cs 10 TEOPUH Y TIPOEKTUPOBAHUIO
OXJIKJEHUS )KUJKOCTHOTO PAKeTHOTO JBUTATe/Is.

ITo pe3ynbTarta cobecesioBaHMs 00yUaOIEMYCsl BBICTAB/SIOTCS Oaibl:

15 6asnioB - 00OyuaroIIMiiCsS BePHO OTBETH/I Ha 3 U3 3 00si3aTe/IbHBIX BOMPOCOB TIperoziaBatesist U He MeHee 50%
BepHBIX OTBETOB Ha /J[OTIO/IHUTE/IbHbIE BOMIPOCHI

8 6asinoB - oOyuaroIMiicsa BepHO OTBETHIT Ha 2 U3 3 00s13aTe/IbHBIX BOMPOCOB TIpero/jaBaresisi U He MeHee 50%
BepHBIX OTBETOB Ha /[OTIO/IHUTE/IbHbIE BOIIPOCHI

5 6a/1/10B - 00yUaroI[UIACS BEPHO OTBETH/I Ha 2 13 3 00s13aTe/TbHBIX BOMPOCOB ITIpero/aearesis 1 Jain MeHee 50%
BepHBIX OTBETOB Ha JOMO/IHUTE/IbHbIE BOIPOCHI

0 6an10B - oOyyaroIUiCs He CTasl MPOXOAUThH cobeceIOBaHMs MJTH TIPH 3allfUTe /lal MeHee 2 TPaBUIbHBIX
OTBETOB Ha 00si3aTesIbHbIE BOMPOCHI MIPeIofiaBaresis

[TpumepHbBIii IepeyeHb TeM Ha cobecejoBaHME:

Pazgen 1

- AJITOPUTM 3HEpreTHUYeCKOro pacuera ¢ HarHetaTtenbHoM CII ¢ moykuranvieM reHeparopHoro rasa. [1T'C.
- AJITOPUTM 3HEpPreTHYeCcKoro pacueta ¢ HarHeTareabHOH CII 6e3 noykuranus reHepatopHoro rasa. I1T'C.
- Bei6op (onTuMasHOTO) JaB/ieHus Ha Cpe3e HeperyupyeMoro Coriia

- OnpepiesieHye COOTHOLLIEHNUS] KOMIIOHEHTOB TOIIMBA B KaMepe [IBUrareJis

- OnpesiesieHye IaBleHNs B KAMEPe CrOPaHUsl U BBIOOP CXeMbl IBUTATeJIsI

Pazgen 2

- Llesiv 1 3aa4 MPOEKTUPOBAHUS CUCTEM TOJaur

- Bb1OOp KOHCTPYKTHBHOM CXEMbI CUCTEMBI IT0Jjaun

- Ob1ume coobpa)keHUs TI0 BEIOOPY CHCTEM

- ITopsimok pacueTa OCHOBHBIX CHUCTEM IOZaYM: BbITeCHUTe/bHAs cucTeMa nogauu ¢ ['AJ]

- [TopsioK pacyeTa OCHOBHBIX CUCTEM IOZA4YM: BbITECHUTE/IbHAS cucTeMa nojauu ¢ 2KA/]

- IlopsiioK pacueTa OCHOBHBIX CUCTEM TOZAu: BbITeCHUTEe/bHAs chucTema rozaauu ¢ [TA ]

- [lopsimok pacueTa OCHOBHBIX CHCTEM MOAAYM: UCIIapUTe/bHasl CUCTeMA HajlyBa

- AJITOPUTMBI pacyeTa OCHOBHBIX BAPUAHTOB BbITE CHUTE/BHBIX CXeM I0/jaul: BLITECHUTE/IbHAs CUCTeMaA
nogauu ¢ AT
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- AnropuTMBbI pacueTa OCHOBHBIX BAPUAHTOB BbITECHUTE/IbHBIX CXEM I0flauu: BHITeCHUTE/bHAs CUCTeMa
nogauu ¢ JKAT

- ANropuTMBI pacueTa OCHOBHBIX BAPUAHTOB BHITECHUTE/IBHBIX CXeM MOZauH: BbITeCHUTEIbHAs CUCTeMa
nogauu ¢ KA/

- Harnerare/bHbIe crcTeMbl IoAaun

- KomrnioHoBouHBIe cxeMsl : Hacocel THA

- KommioHOBOUHBIE cxeMbl : TypOuHbl THA

- Bycrepnsie HacocHble arperatsl (BHA): knaccudmkanus BHA

- Byctepnble HacocHble arperatsl (HA): cTpyliHble (KeKTOPHbIE) TIPeHACOCHI

- MaccoBble XapakTepUCTUKH TYPOOHAaCOCHBIX arperaToB

- KoHcrpyupoBaHue arperatoB u ssnementoB THA

- KoHCTpyKTHBHBIE 0COOEHHOCTH HAaCOCOB

- KoHcTpyKkTHBHBEIE 0COOEHHOCTH TYpOUH

- Ynnoruennsa THA

- Onoper THA

- Banet THA

- OceBble cuibl Ha potope THA 1 nyTH UX yMeHbIlIeHUs

- TpeGoBaHus1, rpe/ibsiB/IsieMble K KOHCTPYKIMOHHBIM MaTepraiam

Pazgen 3

- O61as cxeMa MPOEKTHPOBAHUS

- Beibop unciia kamep B 1Y

- [IpubmkeHHBIN pacyeT Pox

- OnipesiesieHre Oro

- Onpefenienue @3aB

- OnpesesieHre grniepem

- OripefiesieHue (X.H.

- PacueT npoxoAHbIX ceueHU

- OnpesienieHye pa3MepoB KaMephbl CrOpaHHUs

- [IpodunmpoBanue coruia: poduIMpoBaHre A03BYKOBOM YacTu

- [IpodmmipoBanue coria: NpodUIMpoBaHre CBepX3BYKOBOW YacTH

- KoMIoHOBKa U pacueT CMeCUTeTbHBIX FOIOBOK: BBIOOP CXEMbI PACTIONIOXKEHHST (HOPCYHOK

- Bribop 11ara Mexkziy popCcyHKamu B siipe U B IPUCTEHOUHOM CJI0e, OTIpe/ie/ieHre KOJIMuecTBa (opCyHOK.
- Bribop Tuna ¢opcyHok

- Pacuet reomeTpuueckux pasmepoB $OPCYHOK: 00U MOPSAOK pacyéta

- PacueT reomeTprueckrx pazmMepoB (POPCYHOK CTpyHHasi popcyHKa (KMIKOCTh HeCOKUMaeMast)

- PacueT reomeTprueckix pasmMepoB (popcyHOK cTpyMHas popcyHKa (KMIKOCTh CKUMaeMasi)

- Pacuet reoMeTpruecKux pa3mMepoB (GOPCYHOK: OJHOKOMITOHEHTHAs 1IeHTPOOeXKHast popCyHKa

- Pacuet reomeTpuuecKux paamepoB (GOPCYHOK: JBYXKOMIIOHEHTHas [IeHTpobekHast (hOPCyHKa C BHEITHUM
CMelLlleHueM

- Pacuer reomeTprueckux pasmepoB (GOPCYHOK: JBYXKOMITOHeHTHas [ieHTpoOekHast GOpPCyHKa C BHYTPeHHUM
CMellleHeM

Paznen 4

- ITopsamok pacuéTa KOHBEKTHMBHBIX TEIJIOBBIX ITOTOKOB OT MPOAYKTOB Cropanus K creHke JKP]]
- ITopsimok onpefesieHys IyYMCTBIX TEIIOBBIX IIOTOKOB OT IPOJYKTOB cropanus K creHke JKP/]
- [Topsigok pacuéra TernyIo0TJauu OT CTEHKU KaMephl IBUraTesisl K OXJax/atolel >KUAKOCTH

- Ilopsifok pacuéta HapysKHOro oxyaxzaeHus XKPII

- ITopsimok pacuéTta NpUCTeHOYHOIO C/10s1

- ITopsok ruipaBIMuecKoro pacuéra KaMepbl ABUraresis

JK3aMeH

OK3aMeH BBICTABJISIETCS 110 KOJIMUECTBY 0aslioB, 3apab0TaHHBIMM 00yUaroIMCS B TEUEHHU CEMECTPA.
CyMMapHbIii 6a/T BBICTABISIETCS M0 Pe3y/IbTaTaM HalMCaHWsl TUarHOCTHUECKUX paboT v TIPOH/IeHHBIX
cobeceioBaHu. 3a BBITIONIHEHNE BCeX TPeOOBAHUU 1 CBOEBPEMEHHOT'0 YCIEIITHOTO MPOXOXK/AEHUS BCEX
KOHTPOJIbHBIX MEPOTIPUSITHI 00yUaroIUics MoydaeT AomoHuTebHbIe 10 6a/ioB.

[ITkana mepeBo/ja pe3y/abLTaTOB 00yUaroIUXCs B OLIEHKH 110 AUCIUTTHHE:
MeHee 51 HeyIOB/IeETBOPUTEJILHO / He 3aUTeHO

51 — 74 ynoBy1eTBOPUTE/IBHO / 3aUTEeHO-Y0B/IeTBOPUTE/IbHO

75 — 84 x0po11o / 3a4TeHO-XOPOLI0

85 1 6ostee OTAMUHO / 3aUTEHO-OTINYHO
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3gen 1. OGocHoBaHUe THIIA U
4 8 |BbI0Op paGounx mapaMeTrpoB 18 4 2 2 14 20  |CobecemoBanue
JABUTraTe/IbHOU YCTAaHOBKHU.
4 8 |Pa3gen 2. CucreMsbl nojjavyu. 18 4 2 2 14 20 CobecenoBanue
4 8 Paspen 3. TIpoexTuposarue 38 | 14 7 7 24 30 |CobecenoBanue
Kamep.
4 8 Paspen 4. Pacuér napyxworo 34 | 12 6 6 22 30 |CobecemoBaHue
MPOTOYHOTO0 OXJIAXKAEHHUS.
Bcero 3a 8 cemectp 108 | 34 | 17 17 74 100
Bcero no aucurinae 108 | 34 | 17 17 74 100
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OrneHouHbIe MaTepUa/bl MO ;u/lcuunJmHevl'IPOEKTI/IPOBAHI/IE U KOHCTPYUPOBAHUE
KNJKOCTHBIX PAKETHbBIX IBUTATE/IEN

ITIK-2 - CnocoGeH pazpabambieamsp 3CKU3HbIl (MeXHU4YecKull) npoekm (aéaHNpoeKkm) no co30aHuio
(modepHu3ayuu) H#CUOKOCMHBIX PAKeMHbIX 0guzamesell U UX COCIMAGHbIX 3/1eMeHMO0e

Ne 1 TlpouuTaiiTe TEKCT U YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

Pacnonokvte BapuaHThI TUTIOB POPCYHOK M CXeM WX PaCIIOIOXKeHHs AJIsi KaMephl XKUJKOCTHOTO
PAKeTHOTO JIBUTAaTeIs], PAabOTAFOIIEro MO CXeMe >KUIKOCTh->KUIKOCTh 10 Mepe POCTa MoTeph PaCX0JHOTO
KOMIL/IeKCa.

1) LeHTpoOeXKHbIE OJHOKOMITOHEHTHBIE (POPCYHKH C IIaXMaTHOH CXeMOM PaCII0/IOXKeHHsT
2) cTpyitHbie (OPCYHKH

3) LIeHTPOOEXKHbIE OFIHOKOMITOHEHTHBIE (DOPCYHKU C COTOBOUM CXEMOMW PaCIIO/IOXKEHHUS

4) AByXKOMITOHEHTHbIe (POPCYHKH BHYTPEHHETO CMellleHUsI

5) ABYXKOMITOHEHTHbIE Cl)OpCYHKI/I BHeEIIHero CMeneHusa

Ne 2 TIpouMTaiiTe TEKCT U yCTaHOBUTE TOC/E0BaTeIbHOCTD

Heo0xoarmMo Tipor3BeCTH NOCTPOEHKE ONITUMATBHOTO KOHTYpa COTIa C 3a[JaHHOM JI/TMHOW. YCTaHOBUTE
TM0CJIe0BaTeIbHOCTh MPOGUIMPOBAHUS COTI/Ia METOJIOM XapaKTepHCTHK.

1) To pe3ynbrataM TepMOAMHAMHUYECKOTO pacueTa Orpe/ie/isieTcsl 3HaueHre yrcsa Maxa Ha cpe3e coruia
Y PaZilyC BBIXOJHOTO CeUeHust

2) BribupaeTcst ueThipe WM Oosiee podusiel ¢ 3aJaHHbIM [TOKa3aTe/ieM Tpoiiecca U unucjiom Maxa
Oorbllle, yeM 3aJaHHBIA

3) IIpoBogutcsi obpe3aHre KOHTYPOB I10 33/laHHOMY OTHOLIEHUIO Pa/ilyCOB BBIXOZHOTO CEYeHUs 1
KPUTHUECKOTO CeYeHHsI

4) Beruncistrorcsi Ko3hdUIHeHTRI TTI0TePh
5) Ctpoutcs rpaduK NOTeph OT JJIMHBI COTLIa

6) BuiOrpaeTCst KOHTYP C MUHUMAaJ/IbHBIMU TTOTEPSIMU

Ne 3 TIpouwTaiiTe TEKCT, BEIOEPUTE MPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
oTBeTa

[laByieHre B KaMepe CropaHusi COBPEMEHHBIX PAKETHBIX JBUTATe/IeN C 3aKPhITOH CXeMOU IoJjauu
pocruraet 30 MITa. UemMy npuMepHO paBHO JjaBJieHHe B Ta30TeHepaTope TaKoro JBUTaTesisl, e/
nieperaz Ha TypbuHe cocraesnsier 2,0? BribepuTe NMpaBUIbHBIN OTBET U apTYMEHTUPYUTE ero.

1) 60 MITa
2) 15 MITa

3) 32 MITa

Ne 4 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHEe BEIOOD
oTBeTa

715 3CKM3HOTO MpoeKTa KaMephl JBUraTe/IbHOM YCTaHOBKY C HACOCHOM CHCTeMOM Tofiauu C
JIO)KUTaHUeM TeHepPaTOPHOTO ra3a B KaKOM Jijaria3oHe Oy/leT HaXO[UTCA laB/ieHue B Kamepe?

1) 1o 4 MIla
2) ot 4 1o 12 MIla

3) ot 10 mo 25 MIla
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

Kaxkoii 13 mpe/icTaB/IeHHBIX Ha PUCYHKe CII0COOO0B KperyieHus JI0NaToK Haubosiee OnTUMaJieH TIpH
MPOEKTUPOBAHWY TYPOUH J/is IBUTaTesnel OOMbIINX TAT?

HquHTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, O6OCHOB]>IBEIIOLL[I/IG BbI60p
OTBETOB

ITpu BIOOpe MaTepuyaa /st MpoeKTUpoBaHus TypouH B coctaBe THA JKP]I, kakoit Matepuan
NIpeArouTUTe/IbHee UCII0/Ib30BaTh [i/Is JIOIAaTOK?

1) KaporipouHble cTanu U CILIaBbl
2) MoHOKpUCTaIBI
3) AntoMHHMEBBIE CTIIaBbl

4) KoHCTpYKLIMOHHBIE CTaIN

HquHTaﬁTe TeKCT, BbI6epI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alMTUIINUTE aPTYMEHTHI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OTBETOB

Kakvie ocHOBHBIE BU/IbI TOTEPb YUUTBIBAIOTCS [IPYU POEKTUPOBAHWY KaMephbl CrOpaHUs JKUJKOCTHOTO
PakeTHOro ABUraresis?

1) HepaBHOMEPHOCTh BIIPBICKa

2) 3aBecHOe OXJIaK/ieHue

3) nmepemMelBaHHe B KAMepe CrOPaHUsS
4) XUMHUYeCKUH HeJTOKUT

5) rorepu Ha pacceMBaHHUe

6) noTepu Ha TpeHUe
ITpouuTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET

ITpy poeKTUPOBaHUY KaMepbl PAKETHOTO ABUTaTe sl TpeOyeTcst onpee/uTh pa3Mephl
LWIMHJPUYeCKOH KaMepbl cropanusi. ONMIINTe KakK OIpeZe/IMTh OCHOBHBIE pa3Mephbl KaMephbl CrOPaHHs.
YKa)kyTe OT Yero 3aBUCHUT IJIOLIa/[b KDUTUUYECKOTO CEeUeHUs.

[TpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

[Mocsie pacueTa oxJiaXKAeHUsI KaMepbl PAKeTHOTO JIBUTaTesIs, TpeOyeTcsi MpoBepUTh paboToCrocoOHOCTh
oxyaxkaenuss. ONUIIKTe, KaK1e YCI0BUS JO/DKHBI OBITh COOJIFOZIeHbI, UTOObI OX/IaXKeHHe ObIIO
paboTOCIOCOOHBIM.

Ne 10 IIpouuTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000CHOBBIBAOLI[Hie BHIOOD

OTBETOB

ITpy poBesieHNH THAPABINYECKOr0 pacueTa, Kakue TIOTePH B OX/IK/AI0IIeM TpakTe HeoOX0ANMO
YUUTHIBATH?

1) IToTepu Ha TpeHue
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2) IToTepu Haropa OT MeCTHBIX CONPOTUBJIEHUI
3) ITorepu cBsA3aHHbIe C U3MeHeHHeM AMHAMUYeCKOro Harlopa oxX/1aKarollei XXUJKoCTU

4) Ilotepu Ha paccerBaHUe
Ne 11 IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

CorocTaBkTe PEKOMEHJOBAHHOE 3HAUEHHE [llara MeXAy CI)OpCYHKaMI/I B 3dBCHMMOCTH OT CXeMBbI
,E[BI/IFEITE]ILHOﬁ YCTaHOBKU, HEO6XOAI/IMOE IMpU TIPOEKTHPOBaHUU CMeCHUTe/IbHOM T'O/I0BKH KaMepbI
JKUJKOCTHOI'O PAKETHOI'O ABUT'aTe/IAd

10...15
MM

15...
b 20 MM
B 20...30

MM

>40
MM

1. CxeMa: )KUJKOCTb-’KUAKOCTb; (POPCYHKU OHOKOMIIOHEHTHbIE A
2. CxeMa: XUJKOCTb-)KUAKOCTh; OPCYHKH [JBYXKOMIIOHEHTHbIE

3. Cxema: ra3->KMIKOCTb

r

Ne 12 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

C ejabro ClJOpMI/IpOBaHI/IH HNCXOAHBIX AAHHBIX AJI TIPOEKTHUPOBAHUA )XUAKOCTHOI'O PAKETHOI'O ABUTrATeJIA,
TpoOBEAXNTE COOTBETCTBUE MEXY Ha3HaYEHUEM ABUTATE/IA U CHUCTEMOI I104a4M KOMIIOHEHTOB TOIT/IMBAd

BeITecHuTenbHas

1. ,Z[BI/IFaTe]'[L OPpUEHTAUM KOCMHWUYECKOTO aririapdra A
CuCTeMa 1rmogauuv

HacoCHas
CcHCTeMa MoAauu
2. [Buratesib 3eHUTHOU yTIpaB/isieMOW paKeThl B 6e3 moxuranus
reHepaToOpHOIo
rasa
HacoCHast
cucTema rnojauu
3. Ieuratesns I u II cTyneds 6anIdCTUUECKOR paKeThbl B c goxxuranuem
reHepaToOpHOro
rasa

4. Ipurarens cTabWM3alUi KOCMUUECKOTO arfapara
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