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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 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
TEOPUSA Y IIPOEKTUPOBAHUE XXUJIKOCTHBIX PAKETHBIX JIBUTATEJIEN

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-1.7 — cnoco6GHOCTh TPOM3BOAWTE TOWCK, CHCTEMaTU3UPOBaTh M aHANIW3WPOBAaTh MH(GOPMALMIO 110
KOHCTPYKTUBHBIM U CXeMHBIX pelIeHHsIM CYIIeCTBYIOLIUX JBUTaresiel JieTaTelbHbIX armnapatoB M HX
5/1eMeHTOB

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.7
3HAHUA:
COCTOSIHHS M TTePCIIeKTUBbI Pa3BUTHS JKUJKOCTHBIX paKeTHBIX JABUraresnei
TeXHUUeCKHe XapaKTepUCTUKU ¥ KOHCTPYKTHBHBIE 0COOEHHOCTH XKUAKOCTHOTO PAaKeTHOTO JBUTATeIst
OCHOBHbIE XapaKTePUCTHUKHU PabourX TPOLIECCOB B )KUIKOCTHBIX PAKETHBIX JBHUTaTEJISX
TEOPHUH 1 PACUeTHBIX METOAWK T10 TPOEKTUPOBAHUIO JKUJKOCTHBIX PaKeTHBIX JABUTaTesel;;;
YMeHuUsi:
000CHOBBIBaTb TEXHIUUECKHYE PelleHus: B 00/1acTh pa3pab0TKH )KUAKOCTHBIX PAKETHBIX JIBUTaTesIel;;
HaBbIKU:
TIPOBeZIeHHsT KOMTIJIEKCHOTO TeXHUUECKOTO aHa/i3a AJisi 000CHOBAaHHOTO MPUHSTHS pellieHust
MIPOBE/IEHUsT PacyeTOB W KOHCTPYWPOBAHMS >KUJKOCTHBIX DAKeTHBIX JBUraTesed M >KUAKOCTHBIX
PaKeTHBIX YCTAaHOBOK, UX y37I0B U arperaroB C UCI0Jb30BaHeM NH(OPMAIIMOHHBIX TeXHOJIOTHA;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucturinia TEOPUSA U ITPOEKTUPOBAHUE X KNAKOCTHBIX PAKETHBIX

JIBUT'ATEJIEM sBnsieTcs AUCLUIIMHON YacTH, popMHpyeMoli ydacTHHKaMH 06pa3oBaTe/IbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMeI IMOTOTOBKY 10 HarparseHuto 24.05.02 [IpoekmupogaHue aguayuoHHbIX U
paxkemHbIx dgueamenetl.

CogepxaHue [UCLUIUIMHBL SIBAS€TCA JIOTMYeCKUM Tipogo/pkenueM gucuuiviviH: BBEJEHUE B

CIIEHUAJ/IBHOCTD, TEIUVIOIIEPEJAYA, MCTOUYHUKHU BHEPI'MA W PABOYME TEJIA,
TEPMOJNHAMUKA.

Copep>kaHue AUCLUIVIMHBIL sIBsieTCsl OCHOBOM [n/s1 ocBoeHusi gaucuuivinH: ITEPCIIEKTUBHBIE

ABUT'ATEJ/IBHBIE YCTAHOBKMN.

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

OIIK-1 — CriocobeH NMpUMeHSITh eCTeCTBeHHOHAayUHbIe U 001erH)KeHepHbIe U SKCTIePUMEHTaTbHOTO
WCCIIeloBaHUs JJ1sl PellleHrsl MH)KeHepHBIX 3a/jau podecCcroHalbHON 1eATelbHOCTH

OTTK-4 — CriocobeH 0oCyIIeCTBIATh MPOQeCCHOHATLHYIO 1eSITETBHOCTD C YUETOM SKOHOMHYECKUX,
5KOJIOTMUeCKUX, COLIMAIbHBIX U IPYTMX OrPaHUUEHHI Ha BCeX 3Tanax >XU3HEHHOIO [IUK/Ia TeXHUUeCKUX
00BEKTOB aBUAIMOHHOMN M PAKETHO-KOCMHUUECKON TEXHUKU

OITK-6 — CriocobeH oCyIIeCTB/ISATh KpUTHUECKUN aHa/TU3 HAyUHBIX JOCTMXXEHUH B 00/1aCTH
aBUALIMOHHOM U PaKeTHO-KOCMUYeCKOW TeXHUKU

IICK-1.3 — Crioco6eH BBIMOMHATL PaCUéThl IPOCTBIX CUCTEM, JIeTa/lel U y3/I0B

TICK-1.7 — CniocobeH Mpon3BOJUTh MTOUCK, CUCTEMATU3UPOBaTh U aHA/TU3UPOBATh UH(POPMAL[UIO 110
KOHCTPYKTUBHBIM M CXEMHBIX PeLeHUsIM CYLeCTBYIOLUX [IBUraTe el leTaTe/IbHbIX anrnapaToB U UX
3/IeMEHTOB



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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Paszpen 1. OOocHoOBaHMe THIIA H BbIGOP PaGouMX MapaMeTpoB ABUTaTeTIbHON YCTaHOBKH.
O61acTy pUMeHeHHs U peKOMeHZIALI|H 110 BIGOPY CHCTeMbI M0fjaun TormBa. Beibop
5 9 pabourx napaMeTpoB /BUTaTe/IbHOM yCTaHOBKK. PeKOMeH/ALUK 10 COCTAaB/IEHHIO U BbIGOPY 14 4 4 0 10 25
3J/IEMEHTOB ITHEBMO-THAPaB/INYeCKHUX CXeM [ABUraTe/IbHBIX yCTaHOBOK. CI)OPMI/IPOBBHI/IG
TEeXHUYECKOTro 3a/jJaHus Ha TPOEKTUPOBAHKE arperaToB CUCTeMbI ITUTaHUS. HOPHAOK pacué'ra
CXeM paKeTHBIX JiBUraTerieil.
Paszpen 2. Cucremsl mogaun. Lles 1 3ajaun MPOEKTHPOBAHUS CUCTEM T107jaur. Beibop
5 9 KOHCTPYKTHBHOM CXeMbl CUCTEMBI [10/jaul. BbITeCHUTe/IbHbIE CUCTeMbI OAAUH. 33 23 8 15 10 25
HarzeTtarenibHbIe CCTEMBI ToAauu.
Paspen 3. IlpoekTupoBanue Kamep. O611iasti cxeMa POEKTUPOBAHUS KaMepbl PaKeTHOTO
nBuraressi. Beibop urc/ia Kamep B JBUraTe/bHOM ycTaHoBKe. [IpubKkeHHBIH pacuéT
OXKH/JAEMOT0 PaCXOHOT0 KOMIIIEKCA. PacuéT poxo/iHbIX ceveHuit. Onpe/iesieHie pa3sMepoB
5 9 Kamepsbl cropanusi. ITpoduniposanue coria. KOMIOHOBKa U pacuéT CMecUTe/bHbIX FOJIOBOK. 29 19 12 7 10 25
PacuéT npucteHouHoro ciosi. Onpe/iesieHre BeJIMYUH 0)KU/JaeMOro pacXoJHOr0 KOMILIeKca,
KOBCbCl)I/lI_Il/IQHTa TI0OTEPhb B COI/IE U O’)KWJAEMOT'0 TSArOBOT'O KOMIIJIEKCA, OKUaeMOro 3Ha4YeHHs
YZe/IBbHOr0 UMITy/Ibca. PacuéT Kamepel iBUraresisi Ha IPOYHOCTb.
Paszpen 4. PacyéT Hapy)XHOT0 IIPOTOUHOTO 0XJIAXK/AeHHSs. YCIIOBHS U 0COOEHHOCTH
5 9 Teryioobmena B PII. OcHOBBI pacuéra cralroHapHoro teruioobmena B PI. MeTtoauka pacuéra 32 22 10 12 10 25
CTaLoOHapHOro TernioobmeHa B PII.
Bcero 3a 9 cemecTp 108 68 34 34 40 100
Bcero o gucnymmiHe 108 68 34 34 40 100
3.2. AyUTOPHBIN IPAKTUKYM
Homep n
P Oo0neMm,
Ne HauMeHOBaHHUe
Tema NPAKTUYECKOr'o 3aHATHUA ayA.
n/n pa3pena
JacoB
AUCITUITI/THHBI
I/I3yLIEHI/Ie KOHCTPYKLUHWH U IPUHLUIIA ,E[eﬁCTBHSI OCHOBHBIX arperaTtoB
1 MHOTOKaMepHO# IBUraTe/IbHOM YCTaHOBKH MepBOH CTyIeH! 5
Oa/UIMCTHYe CKOH PakeThbl U paKeTOHOCHTEJIA.
Pa3,qe11 2. CucreMsl I/I3yqu1/Ie KOHCTPYKLHWH U IMPpUHLUIIA ,E[eﬁCTBHSI OCHOBHBIX arperaTroB
2 rnogayuu. ,E[BHF&TEHBHOﬁ YCTaHOBKH PAKETOHOCUTEJIA C AOKUT'aHUEM 5
reéHepaTOpHOro rasa.
3 I/I3yqu1/Ie KOHCTPYKLHWH U IPUHLUIIA ,E[eﬁCTBHSI OCHOBHBIX arperaTtoB 5
,E[BI/IFEITEIII:HOI\/‘I YCTaHOBKH C l"J'Iy6OKI/IM ADPOCCe/IMPOBAHMEM TAT'U.
4 |Pasgen 3. IMpodunuposanue coria 2
5 |IIpoektupoBaHue KommoHoBKa ¥ pacuéT cMeCUTeNbHBIX TOJI0BOK 3
6 |kaMmep. OrnpesiesieHre pa3MepoB KaMephbl Cropanus, kamepsl P/] 2
7  |Paspen 4. Pacuér Pacuét Hapy)XKHOro OxXJIaXXAeHUs KUAKOCTHOIO PAKeTHOIO ABUraTesIst 8
HApy>XHOT'o .. v
8 PacuéTt TUAPaB/INYE€CKUX COIIPpOTHUB/I€HUN 2
TIPOTOYHOI'O
9  |oxnaxkzeHus. Pacuét npounoctu kamepsl KP/] 2
Bcero 3a 9 cemectp 34
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3aaHus
n/n pa3pena JacoB
AUCITUITI/THHBI
1 |Pa3pen 1. YrnybnenHasi mpopaboTKa pa3/esioB Kypca 1o peKOMeHyeMok 10
O6ocHoOBaHKe THTA U JTeparype
BbIOOp pabounx
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rapaMeTpoB
JIBUraTeTbHOM
YCTaHOBKHU.
IMoaroroBka K MPakTUKyMy: U3ydeHre ITHeBMOTH/IPAB/INIeCKOU CXeMbl
Paszen 2. CrcTeMbl [TBUTaTeJIs. Peu)KI/IMOB paboThI IBUraTe s, U3yueHne KOHCTPYKTUBHBIX
2 Hojiaum, 0CcobeHHOCTel 0CHOBHBIX arperaTo /IBUrateis, usyueHue 10
KOHCTPYKTHBHBIX 0COOEHHOCTeH U MPUHIUIA paboThl CUCTEM
aBTOMATHKH /IBUTATeIs.
Pazpen 3. YrnybneHnHasi mpopaboTkKa pa3iesioB Kypca 1o peKoMeHJyeMOu
3  |IIpoekTupoBaHUe 10
JIUTeparype
Kamep.
Pazgen 4. Pacuét
4 |HapyXHOro YrnybnenHasi mpopaboTka pa3zienioB Kypca 1o peKoMeHyeMOou 10
MIPOTOYHOTO JIuTeparype
OXJIaXK/IeHUSI.
Bcero 3a 9 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2(3 4 5/ 6 |7 8 9| 10 | 11 12 13|14 15 16 | 17
9 Cobec p Cobec p Cobec Cobec | P

YcnoBHbIE 0003HAUEHUS:
o JIP — auarHOCTHUeCKasi paboTa;
e Cobec — cobecenoBanme.

TeKyluii KOHTPOJIb YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
e WArHOCTUYECKas paboTa;
e cobecenoBaHue.

HpOME)KyTO‘lHaH dTTeCTalus ITPOBOJUTCA B Q)OpMaXZ
¢ 5S5K3dMEH.
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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. I. I. Taxyn, B. 1. baynus, B. A. Bonoaus. . KOHCTPYKLMS ¥ TIPOEKTUPOBAaHUE )KUJKOCTHBIX PaKeTHBIX
asurartesieii. M.: MammHocTpoenue, 1989, 24 5k3.

4. E. M. Bunorpagos, E. C. TTorexun. Cucrema nogauu. BI'TY "BOEHMEX" um. [I. ®@. YctuHosa, 1990,
47 3K3.

5. E. C. INorexuH, F0. H. ®unumoHoB. OCHOBLI TPOEKTHPOBaHUS ABUraTe el eTaTe/bHbIX anmnapaToB. U.
III IMpoektupoBanue kKamep. BI'TY "BOEHMEX" um. [. ®. YctruHoBa, 1990, 43 3k3.

6. M. B. [TobpoBo/bcKui. . JKuKoCTHBIE pakeTHbIe ABuratesid. OCHOBBI MPOEKTUPOBanHusl. M.: V3z-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

7. 1O. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBBI ycTporicTBa 1 Teopur JKP/I. CI16.BT'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2016, 26 3k3.

8. F0. H. ®unmumonos, B. T. IlleBuyk. OCHOBBI IPOEKTUPOBaHUS JBUraTe/iel eTaTe/bHbIX anmaparos. Y. 4
Pacuét HapyxHOro nipoTouHoro oxnaxjaenus. bBI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1990, 351. pec.

9. IO. H. ®unumoHoB, FO. B. AxnckeBuu. . [IpoekTupoBaHne BHyTPUKaMepHBIX IIPOLIeCCOB U OXJIKeHHe
psurareneii. CI16.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2011, 351. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

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

CoBpemeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - ITonmHOTEeKCTOBAs 3/IeKTPpOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - IToHOTEKCTOBAs 37eKTPOHHAA OMbMMoTeka Poccutickoro goHzaa
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpeOyeTcsl.

5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogelicTBre ¢ obyuaroufumucs nocpegcreom SMOC Moodle BT 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. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas J0CKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paboueii mporpaMme JUCIATLUTHHbI
TEOPHS 1 TIPOEKTUPOBAHUE )KUIKOCTHbBIX PAKETHBIX IBUTI'ATE/IEU

AnHoTanusa paboueii nporpaMMsl

Ouctiumimaa  TEOPUSI YW IIPOEKTUPOBAHUE  JKUJAKOCTHBIX  PAKETHBIX
JOBUTATEJIEVl sBnseTcss JUCLMIVIMHOM 4YacTH, ()OpPMHPYeMOil yuaCTHHMKaMH 06pa3oBaTe/IbHbIX
OTHOIIeHUH 0/10Ka 1, mporpamMmel MOATOTOBKH 10 HaripaeieHuto 24.05.02 TIpoekmupogaHue agudyuoHHbIX U
pakemubix 0gueamesnel. [lucuuruiiHa peanusyetcs: Ha (akysmsrete A PakeTHo-KocMuueckou TexHuku BI'TY
"BOEHMEX" um. [].®. Ycrunora kadenpoit A8 IBUTATE/IN U DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1.7 crmocoOHOCTb TPOU3BOAUTH TIOMCK, CHCTeMAaTH3WPOBaTh W aHAIM3UpOBaTh HWH(OPMAIMIO TI0
KOHCTPYKTUBHBIM M CXEMHBbIX pelleHUsM CYLeCTBYIOIIMX JBUrareseld JjeTaTe/bHbIX ammnapaTtoB U MX
JIEMEHTOB.

Co;[epx(aHHe AUCHUITIMHBI OXBaTbIBAe€T KpPYI' BOIIPOCOB, CBA3dHHBIX C C 3dKOHOMEDHOCTAMHU CO3AdHUA
dllllapaTOB ~ MdKCUMAJ/IbHOI'O  TEIVIOBBIAEJIEHUA TMPU  OINTUMA/IBHBIX TeOMEeTPpUUECKUX U  MdCCOBBIX
XdpdKTE€PUCTHKAX, d TAKXKe obecrneueHus TEIUIO3alIUThI U OXJIAXKAEHWA KOHCTPYKILHHA.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
¢ cobecenoBanue.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsATHsS (34 4.), camocTosiTe/bHas paboTta
crygenra (40 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TEOPUS Y1 IPOEKTUPOBAHME XXU/JJKOCTHBIX PAKETHBIX JIBUTATEJIEN

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
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.

HaumeHoBaHue padoThI

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. OGocHoBaHUe THIIA U BHIOOP pabouynx mapamMeTpPoB JBUraTe/IbHOH YyCTAaHOBKH.

Yrny6neHHast mpopaboTka pa3/esnoB Kypca o

B. A. [IuHuyK. . JHEpreTHYeCKU pacyéTt
JKP]I ¢ HarHeTaTe/IbHbIMU CUCTeMaMU
ruranus: CI16.BI'TY "BOEHMEX" nm.
. ®. Ycrunosa, 2018 (1, 2, 3)

B. A. Ilunuyk, B. A. Cuportko. OCHOBBI

PeKOMeH/[yeMOii JIuTepaType

11

DEKOMEH/IYeMOii TTEDATyDe TIPOEKTUPOBAHHUS ABUraTesen 10
JleTare/IbHBIX arrnaparos. Y. I
O6ocHOBaHMe THIIA U BBIOOD paboumnx
rapameTpOB JiBUraTe/IbHOW YCTaHOBKHU:
BI'TY "BOEHMEX" nm. []. ®.
YeruHoBa, 1990 (1.1-1.7)
Wroro no pa3geny 1 10
Pa3pen 2. CucremMsbl ofaum.
IlogroroBKa K NMPakTUKyMy: U3y4YeHHe
TTHEBMOTM/|paB/INUeCKOH CXeMBbI [IBUTaTesIsl.
Pe>xuMoB paboThI ABUTATEJIs], U3ydeHHe E. M. Bunorpazios, E. C. ITorexuH.
KOHCTPYKTHBHBIX 0COOEHHOCTEeM OCHOBHBIX Cucrema nogauun: BI'TY "BOEHMEX" 10
arperaToB JIBUTare/isi, U3yueHre KOHCTPYKTHUBHBIX uM. 1. @. YctuHoBa, 1990 (2.1-2.4)
0C0o0eHHOCTel U MPUHILKIIA paboThl CUCTEM
aBTOMAaTHUKM [IBUTaTeIs.
Wtoro mo pa3neny 2 10
Pazgen 3. IlpoekTupoBanue Kamep.
YrnybnenHasi mpopaboTkKa pa3zesnoB Kypca 1o E. C. Ilorexun, FO. H. ®unmmmoHOB. 10

OCHOBBI TTPOEKTUPOBAHKS ABUraTesnen
JleTare/ibHBIX arrnaparos. Y. 111
IIpoextrpoBaHue kamep: BI'TY

"BOEHMEX" um. [I. ®. YctrHoBa, 1990
(3.1-3.13)
HO. B. AnunckeBuu, A. A. JIeBUXUH. .

OcHoBsl ycTpoiicTBa u Teopun JKP/I:

CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2016 (5)

I. T". T'axyH, B. W. baynun, B. A.
BosoguH. . KoHCTpyKIMs u
MPOEKTUPOBaHUE KUJKOCTHBIX PAKETHBIX
npurartesieii: M.: MaimmHocTpoeHue,
1989 (6.1-6.3)

M. B. TobpoBosibckuii. . YKHMIKOCTHBIE
pakeTHble ABurarend. OCHOBBI
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rnpoektrpoBanus: M.: N3g-s0 MI'TY um.
H. 3. Baymana, 2016 (2, 4, 5)

Wroro no pasgeny 3

10

Pazgen 4. Pacyét Hapy)KHOr0 MPOTOYHOr0 OXJIaXK/AeHUS.

YrnybneHHast mpopaboTKa pa3/esioB Kypca Io
PEKOMEeHYeMOU TUTepaType

HO. H. ®unumoHoB, FO. B. AHHCKeBHU. .
ITpoekTUpOBaHNEe BHYTPUKAMEPHBIX
TIPOLIECCOB U OX/IKZEHUE JIBUTaTeTek:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHOBa, 2011 (1-8)

M. B. [1o6poBOnbCKHH. . JKHJKOCTHBIE
pakeTHbIe ABUratev. OCHOBBI

H. 3. Baymana, 2016 (4)

1O. H. ®unvumonoB, B. T. [lleBuykK.
OCHOBBI TTPOEKTHUPOBAHKS ABUTaTesel
JieTare/bHbIX arraparos. Y. 4 Pacuér
Hapy’>KHOI'O TIPOTOYHOT'O OXJIaKAeHUs:

BI'TY "BOEHMEX" um. [I. ®@.

Ycrunoga, 1990 (4.1-4.3)

npoektrpoBanus: M.: M3ga-s0 MI'TY um.

10

Urtoro no pasgeny 4

10

12
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IIpunoxenue 3
K paboueii mporpaMme JUCIATLUTHHbI
TEOPHS 1 IPOEKTUPOBAHUE XNJIKOCTHBIX PAKETHBIX JBUT'ATE/IEU

®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
e cobecenoBaHue;
e SK3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC 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 JBUTraTe/IbHON YCTAaHOBKU M TIPOBEIEHUIO €€ SHePreTHYeCKOro pacyéTa.

ITpu oueHKe 3HaHWH 110 pa3zgeny 2. CobeceoBaHNe MPOBOAUTCS P 3aiuuTe auraresis. OLieHUBaeTcst
CMOCOOHOCTb 00YYarOIIerocsi HAMTH U MOKa3aTh OCHOBHbBIE /IEMEHThI IBUraTe/IbHOW ycTaHOBKH Ha [1I'C u Ha
HaTypHOM 00pa3Lie, CyMeTb 00BSICHUTD WX TMPUHLWI 1eHCTBHS, 3HaTh OCHOBHbIE XapaKTePUCTHKU
JIBUTATeTbHOW YCTaHOBKH, CIIOCOOHOCTL OOBACHUTH IIUKI0rpaMmy pabotel. CobeceioBaHHe YCIEITHO
TIPO¥iZIeHO, e/l 00yJaroIIMiCs PaBUIBHO OTBeTHIT Oomee yeM Ha 60% BOIIPOCOB TperofaBareyisi.

ITpu onjeHke 3HaHMii 10 pa3zeny 3. OnjeHUBaeTCs 3HaHUS 00yUYarOILIeTroCs TI0 TEOPUU U TIPUMEHEHHIO
pacyeTHbIX METOAUK 10 MPOEKTHPOBaHUIO KaMephbl )KUJKOCTHBIX PAKeTHBIX JIBUTaTeseit

ITpu orjeHKe 3HaHWI 110 pa3zeny 4. OrieHUBaeTCs 3HaHKsT 00yYarOIIerocs 10 TEOPUU U TTPOEKTUPOBAHUIO
OXJIAXK/IeHUS )KUIKOCTHOTO PAKeTHOTO IBUTaTeIsl.

ITo pesynbrara cobecefoBaHus 00yUarOLeMyCsl BBICTAB/SIOTCS Oaibl:

15 6ansoB - obyyJaroiyiicss BepHO OTBETHIT Ha 3 13 3 00s13aTeTbHBIX BOMPOCOB TpernofaBaress U He MeHee 50%
BepHBIX OTBETOB Ha /[OTIO/IHUTE/TbHbIE BOITPOCHI

8 6asioB - oOyyaroIuiicss BEpPHO OTBETUT Ha 2 13 3 00si3aTe/TbHBIX BOMPOCOB Tperno/iaBatess U He MeHee 50%
BEPHBIX OTBETOB Ha /[OTIO/IHUTEJTEHBIE BOITPOCHI

5 6aioB - 0bOyyaroIuics BepHO OTBeTH/I Ha 2 U3 3 00sA3aTe/IbHLIX BOMIPOCOB MperofiaBatenisa U Aan MeHee 50%
BepHBIX OTBETOB Ha JOTIO/IHATE/IbHbIE BOIPOCHI

0 6anoB - obyyaroIuiicss He CTasl POXOAUTE CoOeCceOBaHNs WJIH TIPH 3aljUTe /jai MeHee 2 MPaBUIbHBIX
OTBETOB Ha 00si3aTe/IbHbIE BOMPOCHI MPEeTofiaBaTesis

[TprMepHBIii TIepeueHb TeM Ha cobece/j0BaHHe:

Pazgen 1

- ANropuTM 3HepreTHUeCKoro pacyeta c HarHetarenbHoU CII ¢ gokuranvem reHeparopHoro rasa. [1IC.
- AnTOpUTM 3HEpreTUUeCKOTO pacueTa ¢ HarHeTarensHOU CIT 6e3 goxkuranus reHepatopHoro rasa. [1T'C.
- Bri6op (onTUMasnbHOrO) flaB/ieHust Ha cpe3e Hepery/IMpyeMoro corvia

- OnpefienieHre COOTHOILIEHUSI KOMITOHEHTOB TOII/IMBA B KaMepe JIBUraresist

- OmnpezienieHye aB/ieHNsI B KaMepe CrOpaHus 1 BLIOOD CXeMBbl JBUTaTelIst

Pazgen 2

[TprMepHBI NepeueHb BOTIPOCOB Ha 3alllUTy KaXk/[0To JABUraTers:

1. PacckasaTte 0 Ha3HaueHUH JBUraress.

2. Pacckasath 0 cocTaBe BUrare/isi, ykasaTb pacro/ioykeHre Bcex y3/o0B Ha I1I'C.
3. 1oNMOXXUTb O CBOMCTBaX U XapaKTePUCTUKAX TOIJIMBHBIX KOMIIOHEHTOB.

4. J0/10)KUTh 3HaUeHUs 11apaMeTpoB [IBUraTe/Is.

5. Kakue napametps! fBUrareisi B KAKUX Mpefiesiax perylupyroTcs?
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6. Ykaszarb Ha [1I'C Bce 3/1eMeHTHI, yKa3aTb X Ha3HaYeHue.

7. Onucarb paboTy arperaToB IpyY 3arycke U MepexoiHbIX PeXKMMax.

9. Omucars paboTy arperaroB IPU OCTAHOBE [JBUTATeIsl.

10. Paccka3arb 0 KaMepe CropaHMsi: COCTaB, OCHOBHBIE XapaKTepUCTHKH, paboTa.

11. Kakue 0coOEHHOCTH UMEET CUCTeMa CMeCceoOpa30BaHus B 3TOM JIBUTATeIe?

12. Kakue 0co0eHHOCTH OX/1aXKAeHusI Kamephbl U I'T UMeIOTCsA y 3TOro JBUraTesis?

13. Omnucarb ocHoBHBIe 0cobeHHOCTH THA: Ha3HaueHHe, COCTaB, OCHOBHBIE XapaKTePUCTHKH.
14. VI3 KaK1X 371eMeHTOB COCTOMT cHcTeMa yryioTHeHni THA, kak oHu paboratot?

15. Kakue xapakTepucTHK# umetot TypbrHa, HOK u HI'?

16. Kak ycrpoeH I'T: kakue UMeeT XapakKTepUCTUKU?

17. Kakue Ha 3TOM JiBUraresie UCI0JIb3yOTCS arperarsl yrpas/ieHus], peryJIMpoBaHusi, KOHTPOJISA?
18. Pacckasarb yCTpoOHCTBO, 0COOEHHOCTH KOHCTPYKLMY U XapaKTePUCTHKU PEeryisiTopa pacxofa.
19. Pacckasarh, Kak paboTaeT perynisiTop.

20. Kak ycTpoeH u Kak paboTaeT apoccesnb — perynsitop COB?

21. Kak ycTpoeHbI ¥ Kak pabOoTaloT K/laraHsbl MMycKa, Kakve Y HUX Ha3HaueHusl.

22. Kak ycTpoeH 1 Kak paboTaroT KJiaraH Bo3/yXa, Kakoe y Hero Ha3HaueHue.

23. Kak ycTpoeH 1 Kak paboTaroT KJiaraH OKUC/IUTeEIs, KaKoe Y Hero Ha3HayeHue.

24, Kak yCTpOeH U Kak pab0TaroT KJlaraH OTCeuky roprouero oT I'T, Kakoe y HEro Ha3HaueHHe.
25. Kak ycTpoeH 1 Kak paboTaroT K/anaH oTceuku roprodero ot KC, kKakoe y Hero Ha3HaueHwe.

Pazgen 3

- Ob11ast cxemMa MPOEKTUPOBAHUS

- Bei6op umciia kamep B 1Y

- TIpubmKeHHBIN pacueT Box

- Onpegenienne Qron

- OnpezesieHre (3aB

- OripefiesieHue QriepeM

- OnpesienieHye QX.H.

- PacueT npoxoAHbIX ceueHU

- OripefesieHrie pa3MepoB KaMepbl CropaHust

- [IpodmmipoBanue coria: npoduaMpoBaHye J03BYKOBOM UacTu

- [IpodmnmpoBanue coria: npoUIMpOBaHre CBePX3BYKOBOU YaCTH

- KoMmoHOBKa 1 pacueT cMeCUTe/TbHBIX TOIOBOK: BEIOOP CXeMbl PaCTio/IoXKeHHst (hOPCYHOK

- Bribop 1mara mexxry opcyHKamu B siipe ¥ B TIPUCTEHOUHOM CJI0e, OTpe/iesieHre KoJiM4yecTBa (JOpCyHOK.
- Bribop Tuna ¢opcyHok

- Pacuet reomeTpuueckux pa3mepoB (GOPCYHOK: 0OIIMH MOPSA0K pacyéra

- PacueT reomeTprueckrx pasmMepoB (POpPCYHOK CTpyMHasi popcyHKa (KMIKOCTh HeCOKMMaeMast)

- Pacuer reomeTprueckux pa3mepoB (OPCYHOK cTpyiiHast GOpCyHKa (KUAKOCTh CKMMaeMast)

- Pacuet reomeTpuuecKux paamepoB (GOPCYHOK: OJJHOKOMITIOHEHTHAs 1IeHTPoOeXKHast popCyHKa

- Pacuer reomeTprueckux pasmepoB OPCYHOK: JBYXKOMIIOHeHTHas LieHTpoOekHast GOpPCyHKa C BHEILIHUM
CMellleHueM

- Pacuet reomeTpuueckux pasmepoB (GOPCYHOK: JBYXKOMITOHeHTHas [ieHTpobekHast GOpPCyHKa C BHYTPeHHUM
cMelleHreM

Pazgen 4

- ITopsazok pacyéTa KOHBEKTHMBHBIX TEIJIOBBIX MTOTOKOB OT MPOAYKTOB cropanusi K creHke JKP]]
- [TopszoK orpezesieHys JIyYUCTBIX TETJIOBBIX TTOTOKOB OT MPOJAYKTOB cropaHusi K creHke KP/]
- [Topsimok pacuéTa TerviooTAauu OT CTeHKU KaMephl IBUTATe/Isl K OXJIaK/atoITiei )KUaKoCTH

- Ilopsigok pacuéta HapykHOro oxnaxzaenus XKPII

- [lopsimok pacuéTta NpUCTeHOYHOTO C/10s1

- [Topsimok ruApaBIMuecKoro pacuéra KaMephbl ABUrarTess

CobeceoBaHre IPOBOAUTCS TIPH 3atuTe aBuraress. OLeHUBaeTCsl CIOCOOHOCTL 00yyYaroLerocst HauTH U
TOKa3aTh OCHOBHbIE 3JIEMEHThI JBUraTe/IbHOM ycTaHoBKM Ha I1I'C ¥ Ha HaTypHOM 00Opaslie, CyMeTb 00BSICHUTh
VX TIPUHLIWT IeMCTBYSI, 3HAaTh OCHOBHBIE XapAKTEPUCTHUKH [[BUTATeTbHOW YCTAaHOBKH, CIIOCOOHOCTH OOBSCHUTD
uKIorpammy pabotel. CobecesioBaHe YCITIEIIHO TPOZIEHO, eC/T 00yJaroIuics MPaBUILHO OTBETHI DoJiee
yeM Ha 60% BOIIPOCOB Mpernozasare/is.

JK3aMeH

OK3aMeH BBICTaB/ISETCS 110 KOJIMUeCTBY 0asiioB, 3apaboTaHHBIMU 00yUaloIIMCsl B TEUeHHH CeMeCcTpa.
CyMMapHBIii a1 BBICTAB/ISETCS 110 Pe3y/ibTaTaM HalMCaHUsl JUarHOCTHUeCKUX PaboT U MPOMIeHHBIX
cobecesoBaHMIA. 3a BBITIO/THEHHE BCeX TPeOOBaHMI M CBOEBPEMEHHOTO YCITELITHOTO ITPOXOXKEHUST BCEX
KOHTPOJIbHBIX MEPOTIPUSTHI 00yJaroIyiics MoaydaeT ZonoiHuTenbHbe 10 6aios.
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[ITkasia mepeBofia pe3y/bTaToB 00yUarOUXCs B OL[EHKHU 110 JUCLIUTUTHHE:
MeHee 51 HeyZIOB/IeTBOPUTENBHO / He 3aUTEHO

51 — 74 ynoB/ieTBOPUTENBHO / 3aUTeHO-YA0B/I€TBOPUTEIBHO

75 — 84 xopo1110 / 3auTeHO-XOPOLIO0

85 u 6osiee OT/IMYHO / 3aUTEHO-OT/IHYHO
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe
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Pa3gen 1. OGocHoBaHUe THIIA U
5 9 |BbIOOp paGouux mMapaMeTpoB 14 | 4 4 0 10 25 |CobecemoBanue
JABHUraTe/IbHON YyCTaHOBKH.
5 9 |Pa3gen 2. CucreMsl nojjavyu. 33 | 23 8 15 10 25 CobecenoBanue
5 | o [Pasaen3.TIpoexTnposanue 29 |19 |12 7 | 10 25  |Cobecenosanue
Kamep.
5 | g [Pasaend.Pacuér napyxuoro 32210 12 | 10 25  |Cobecenosanue
MPOTOYHOTO0 OXJIAXKAEHHUS.
Bcero 3a 9 cemectp 108 | 68 | 34 34 40 100
Bcero no auciumn/InHe 108 | 68 34 34 40 100
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Kputepuu oneHuBaHus

IICK-1.7

Ne 1

Ne 2

Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Bonpocbl omkpbimoz2o muna:

BribepuTe 0CHOBHBIE CHCTEMBI PeTyIMPOBaHUsl, KOTOPBIe JO/DKHBI paboTaTh B COCTaBe
CAY paurarensi C IIMPOKWM JMAria30HOM U3MeHeHHs TATH B 1oseTe. Boibepure
TIpaBU/IbHBIE OTBETHI U apI'yMEHTHPYHTe BLIOOD.

¢ (CucreMa U3MEHEHUS TATU
e Cucrema ctabumusaiuy cooTHoIeHus: KomrtoHeHToB (CCK)
¢ CucTeMa CHHXPOHHOTO OTIOPOXKHEHUsT 6aKOB

B ueM NpUHLUITMALHOE OT/IMUHE PAaKeThI-HOCUTESIS C IBUTATeIbHOM YCTaHOBKOM,
paboTarolijeif TIo cxeMe C I0KUTaHWeM IeHepaTOpHOTO T'a3a OT JIBUraTelbHON
YCTaHOBKH, paboTaroiie 1o cxeMe 6e3 [0)KUTaHUS FeHePAaTOPHOTOo ra3a? 3aruIlmTe
pa3BEPHYTHI 000CHOBAHHBIN OTBET.

Kakuie mpuMeHsItoT criocobbl 60ps0bI C KaBUTaLMek TPy pa3paboTKe XKKUKOCTHOIO
PAKeTHOTO JIBUTAaTeIs], pabOTaroIIero Ha TOTIMBHBIX KOMITOHEHTAX, 00/1a/1aroIux
BBICOKMMHU KaBUTAL[IOHHBIMU CBOMCTBaMM? 3aITUIINTe Pa3BEPHYTHI 000CHOBaHHBIN
OTBET.

ITpu pa3paboTke Kamepbl )KUIKOCTHOTO PAKeTHOTO ABUTaTe sl 10¥ CTyreHu paKkeThbl-
HOCHTeJIsl, KaKHe BO3MOXKHBI CTIIOCOOBI OX/TaXK/eHHsI KaMepbl PAKeTHOTO JIBUTaTeJIsT?
3anuiuunTe pa3BEépPHYThIM 000CHOBAHHBIN OTBET.

ITpy pOeKTUPOBAaHUY KaMephbl JBHUraTe/Ist, paboTaloIIel Ha XKUAKUX KOMITOHEHTax
TOTUIMBA, /IS IOCTYDKEHUsST MaKCUMa/lbHOM 3Hepro3(hQeKTUBHOCTH (yAeTbHOTO
UMITY/IbCa) IPUMEHSTIOT SIIPOBbIe (YOPCYHKH KaKUX TUIIOB? BbiOepuTe MpaBUbHbIE
OTBETHI 1 3aMUIIKTe apryMeHThl, 000CHOBBIBAIOIIHE BBIOOD OTBETA .

¢ 1[eHTPOOeXHBIe IBYXKOMITOHEHTHBIE (POPCYHKH C BHEILIHUM CMeIleHreM

¢ [[eHTPOOEeXKHBIE IBYXKOMITOHEHTHBIE POPCYHKHU C BHYTPEHHUM CMeIleHUeM
¢ OJJHOKOMITOHEHTHBIE TIeHTPOOeKHbIe (HOPCYHKH

e CTpyliHBIE OHOKOMIIOHEHTHBIE (hOPCYHKU

PacronoXuTe BU/Ibl TPAKTOB OXJIAXK/I€HUS 110 Mepe YBeJMueHUst uX 3PeKTHBHOCTH.
O6ocHyiiTe BaIll BEIOOD

¢ HecssizaHHbIe 000/109KU
e TpakT C BLILITAMIIOBKaMH
¢ ToprpoBaHHBII TPaKT

o ®dpe3epoBaHHbBIN TPaKT

Kakoro Turma ¢opcyHKa rpe/icTaB/ieHa Ha pUCYHKe? 3aluInTe pa3BepHYThIN
000CHOBaHHBIN OTBET.

I

5
N

Ox/1a)KJaroIIUi TPAKT KaKOTO THUTA 1ie/iecoo0pa3Hee UCIIO/B30BaTh /IS OX/IXKIeHUs
KPUTUUECKOI'0 CeueHus1 coruia? BeibeprTe MpaBU/IbHBIN OTBET U 000CHYHTE CBOM
BLIOOP.

1. I'napgxuii 1jeneBoM TpakT
2. TpakT co CBsI3aHHBIMK 000/I0YKaMH IO BBILITaMITIOBKaM
3. TpakT co CBsi3aHHBIMH uepe3 ropprpoBaHHYIO MPOCTaBKY 00010YKaMH
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4. ®pe3epoBaHHbIN TPaKT

JKP/I kakoro Tura n300pakeH Ha pUCYHKe? 3alyIIMTe MOJIHbIA 000CHOBaHHBIN OTBET.

TypOuHa Kakoro THria u300pakeHa Ha pucyHKe? BribepuTe u3 Kaxzoro myHkra (1.-5.)
TpaBU/ILHBIN OTBET U 000CHYHTe BBIOOD. I'le cpabaThiBaeTCs Tiepernaz JaBeH!s Ha 3TOH
TypbuHe?

1. akTHBHas / peaKTHBHas

2. oceBasi / LIeHTPOCTPEMUTETbHAs

3. OfHOCTYyIleHYas / [BYXCTyIeH4aTas

4. napuuanbHas / He TlapLiiajibHas

Bonpocbl 3akpbimozo muna:

IMTopOepuTe MOAXOASAIINHN THII Fa30TeHepaTopa /ijisi PAKETHOTO IBUTATeIsl C 3aKPhITON
CxXeMoM TIoflaur Ha OKUC/TUTEe/TbHOM reHepaTOpHOM Tase:

o JIBYX30HHHBIN C TA30BLIMU BTY/IKAMHU
¢ OfHO30HHBIN C JBYXKOMIIOHEHTHLIMHU [IeHTPOOeKHBIMU (hOPCYHKaMU
o OJHO30HHBIH C ABYXKOMITIOHEHTHBIMH CTPYHHBIME (POPCYHKaMU

Kaxkoli 13 nepeunc/ieHHbIX arperaToB pakeTHOr0 KOMITJIeKCa Ha
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No 4

Ne 5

Ne 6
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CaMOBOCILIaMEeHSAIOIINXCA KOMITIOHEHTaX TOIIMBA ABJIAETCA JIUIITHUM ?

¢ Kawmepa cropanus

¢ T'a3oreneparop

¢ PeakTnBHas ra3osas TypOuHa

¢ bBJioK pyneBbIx kKamep

¢ B10K NMpo3a)KUraroiyx yCTpoucTB

ITpu pa3paboTke pakeTHOTO BUTaTesIsi, paboTaroLIero Mo 3akpbiToi cxeme (C
JIOKATaHUeM TeHepaTOPHOTo ra3a B KaMepe CrOpaHus), Kakyro cxeMy TypOOHaCOCHOTO
arperata (THA) 1iejiecoobpa3sHo KCI0/Ib30BaTh UTOOBI 00€CreurnTh MUHUMA/IbHBIE
Macco-rabaputHele pa3mepsl THA?

® C KOHCOJIbHBIM PacroyioyKeHHeM aKTUBHOW TypOWHBI
¢ C IIeHTpa/IbHBIM PaCIIOJIOKEHUEM PeaKTUBHOM TypOUHbI
¢ C KOHCOJIbHBIM PacCroyioyKeHHeM PeaKTUBHOU TYPOUHbI

OmnuiuTe noc/jie0BaTe/JIbHOCTDb pa3pa60TKH )KI/IAKOCTHOf/i ,ELBHF&TEHBHOﬁ YCTaHOBKH.

A ObocHOBaHMe THTA U OCHOBHBIX Pab0OUMX MapaMeTPOB JBUraTeIbHON YCTaHOBKU C
LIe/TbI0 CO3/IaHUS ITHEBMOTHIPOCXEMBbI U3/IeJTHS;

b PacyéT 0CHOBHBIX 3/IEMEHTOB CUCTEMBI MIUTAHMS )KUAKOCTHOTO PAKeTHOTO JIBUTATeJIs];
B PacuéT, npoekTupoBaHue, KOHCTPYHPOBaHUe OCHOBHOTO arperara, OIpe/ie/isitoIero
TATY

B snexkTpoHHyt0 6a3y JaHHBIX HEOOXOJUMO BHECTU MH(OPMALIUIO O IBUTATEISIX,
HCITOJTB3YIOMIMX OTKPBITYH0 TypOOHACOCHYIO cxeMy mofiaud (6e3 AoXKUraHus
reHepaToOpHOTO Ta3a). BeibepuTe U3 MepeurcieHHbIX Te ABUraTe/u, HHPopMaLis o
KOTOPBIX /IO/DKHA OBITh BHECEHA:

. 8]144
e PI-107
« HK-33
e PII-253
. 5]167

OxyakJarolyii TpaKT Kakoro THIa UCTIOb3yeTcs B ra3oreHeparope Auratess 51677

1. I'najKuii 1je1eBoM TpakT

2. TpakT co cBsi3aHHBIMU 000/I0YKaMH T10 BHILITaMIIOBKaM

3. TpakT co cBsi3aHHBIMH uepe3 TohPUPOBaHHYHO MTPOCTAaBKY 060/10UKaMK
4. dpe3epoBaHHBIN TPAKT

Ha pucyHKke ripezcTaB/ieHa THEBMOTU/paB/inyuecKasi CxemMa >KUAKOCTHOTO PAKeTHOTO

ABUIraTe/id, COOTHECHUTE Ha3BaHME 3JIEMEeHTa U L[I/ICl)py, YKa3dHHYIO Hd
HHEBMOFI/IAPBBHI/IQGCKOﬁ cxeMe.
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A -ra3oBbIf aKKYMYJISTOD [IAB/I€HUS

b — nycko-oTceuHol KiarnaH

B — obOparHbIii KaraH

I' — razoreneparop

1, - pepykrop

E - TypOuHa

CorocTaBbTe PEKOMEHZOBAHHOE 3HaYeHHe I11ara Mexky (opCcyHKaMu B 3aBUCUIMOCTH OT
CXeMbI JIBUTaTe/IbHON YCTaHOBKH, He0OX0JMMOe TIPY MPOEKTUPOBAHUN CMECUTEeTbHON
TOJIOBKM KaMepbl )KUIKOCTHOTO PAKETHOTO JIBUTATEJIS

A CxeMa: >KUJKOCTh->KUAKOCTh; (POPCYHKH 11015 Mm
OJJTHOKOMTIOHEHTHEIe

5 CxeMa: >KUJKOCTb->KUAKOCTb; (POPCYHKH 7 15...20
JIByXKOMITOHEHTHbIE MM

B Cxema: ra3->KujiIKoCThb 3 20...30 mMm

HpO&HaJII/IBprﬁTe HNCXOAHbIE€ AdaHHBIE [JId TDOEKTUPOBAHWA KaMePhbI )KUAKOCTHOI'O
PaKeTHOI'o ABUIraTe/id: IIpoBeArTe COOTBETCTBHE Ha3HAYE€HUA BUTaTe/IA U 3HaYEHUA
AaBJIeHWs Ha Cpe3e COoIljia

A I ctynens 1 0,06 MIla
b IT ctyniens 2 0,001 MIla

,Z[BI/II‘aTEJII) [JI1 KOCMHYeCKHX

3 0,00008 MIla
JleTaTe/IbHBIX armapaToB

JI71s J)KUJKOCTHBIX pakeTHBIX JIBUTaTesiell C HACOCHOW CUCTEMOU MOJAuM C JOXKUTaHHUEeM
reHepaTOpPHOTO ra3a B KAKOM Jiara3oHe OyzieT HaxOAWUTCs jaB/ieHHe B Kamepe
cropaHus?
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e 110 4 MIla
e 0T 4 no 12 Mlla
e ot 10 mo 25 MIla
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