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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:

OIIK-7 — c1riocobHOCTh KPUTUUECKU U CUCTEMHO dHa/IM3UPOBATE AOCTHWXKEHUSA OTPAC/TIN ABUTATE€/I€CTPDOEHMS
u BHGPFGTHHECKOﬁ TeXHUKU U CII0COOBI UX MpYUMEHEHNWA B HpOd)ECCI/IOHaJ'IbHOM KOHTEeKCTe

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-7
3HAHUS:
COCTOSIHUS Y TIePCIIeKTHBLI Pa3BUTUS )KUJKOCTHBIX PaKeTHBIX JIBUTaTesieit
TEeXHUUECKHEe XapaKTePUCTUKU U KOHCTPYKTHUBHbIE 0COOEHHOCTH >KUAKOCTHOTO PAKETHOTO JABUTATe/Is
OCHOBHbIE XapaKTePUCTHKU pabourX MPOI[ECCOB B )KUJKOCTHBIX PAKETHBIX JBUTATEJIAX
TEOPHUH 1 PaCUeTHBIX METOAMK T10 MPOeKTUPOBAHUIO JKUJKOCTHBIX PaKeTHBIX JABUraTeseid;;;
YMEHUs1:
000CHOBBIBAaTh TEXHUUECKHE PeIlieHHs B 00/1aCTH pa3paboTKHU KUJIKOCTHBIX PaKETHBIX JIBUTaTe/eH;
HABbIKU:
TPOBE/IEHNsT KOMIIEKCHOTO TEXHUYECKOTO aHa/n3a /11 000CHOBAaHHOTO TIPUHATHSI PELeHHUSI
TpOBeJieHUsT pacueTOB U KOHCTPYUPOBAHUS JKUAKOCTHBIX PpaKeTHBIX JABUraresieid M >KAAKOCTHBIX
PaKeTHBIX YCTAaHOBOK, UX y37I0B U arperaroB C UCI0/b30BaHHeM MH(OPMAIIMOHHBIX TEXHOIOTUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Aucypnmbaa TEOPUS U TIPOEKTAPOBAHUE JKUJIKOCTHBIX PAKETHBIX
JBUTATEJIEU sBnsieTcs AUCLMIUIMHON 00sA3aTe/IbHOM YacTH 0/10Ka 1 mporpamMMel TOITOTOBKH T10
Harnpas/enuto 24.05.02 TIpoekmuposaHue aguayuoHHbIX U pakemHblx dguzameseti.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIUAJIBHOCTD, TEIUIOIIEPEJAYA, MCTOUHUKN OBDHEPIMMW W PABOUYUME TEJIA,
TEPMOJNMHAMUKA.

Cojiep>kaHue [UCLIMIVIVHBI siBisieTcsi ocHoBOM st ocBoeHus1 AuciuurivH: ITEPCITEKTUBHBIE
ABUT'ATEJ/IBHBIE YCTAHOBKUN.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHbIe U 00IL{eMHKeHepHbIe U SKCIIepUMeHTaTBHOTO
WCCIIeloBaHUs JJ1s1 PellleHrsl MH)KeHepHbBIX 3a/jau podecCcroHalbHOMN 1eATeIbHOCTH

¢ OIIK-4 — CriocobeH oCyI111eCTBASTh MPOQeCCUOHAIBLHYIO AeSITe/TbHOCTh C YU€TOM SKOHOMUUECKUX,
9KOJIOTUYeCKUX, COLIMAIBHBIX U IPYTUX OrpaHUUeHUM Ha BCeX 3Tarax >KM3HeHHOTo UK/ TEXHUYe CKUX
00BEKTOB aBUAITMOHHOW M PAKETHO-KOCMHUUECKOU TEXHUKU

¢ OIIK-6 — CrniocobeH oCyIIeCcTBAAThL KPUTUUECKUI aHAIN3 HAYUYHBIX JOCTH>KEHUH B 06/1acTu
aBUALIMOHHOM U PaKeTHO-KOCMUYeCKOW TeXHUKU

¢ OIIK-7 — CriocobeH KpUTUYECKU U CUCTEMHO aHa/IM3UPOBaTh JI0CTHXKEHUS OTPac/iv
JIBUTaTeIeCTPOEHHUS U SJHEPTeTHUECKOM TEXHUKU U CIIOCOOBI MX MPUMEHeHHSs B TPOQ)eCCHOHATEHOM
KOHTEKCTe



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. OGocHOBaHMe THIIA U BHIGOP PaGouMX MapaMeTpoB ABUraTeTIbHON YCTaHOBKH.
O6nacTy pUMeHeHHsl U PEKOMEH/ILI|H 110 BbIGOPY CHCTeMBI Mofaur Torumsa. Beibop
5 9 pabourx mapameTpoB [BUraTe/IbHOM YCTaHOBKU. PeKoMeH/jaljiu 10 COCTAB/IEHNIO U BEIOOPY 14 4 4 0 10 25
3JIEMEHTOB ITHEBMO-TH/IpaB/IMYeCKHUX CXeM [ABUraTe/IbHBIX yCTaHOBOK. CDOpMHpOBaHHe
TEXHUYeCKOro 3a/laHusd Ha TPOeKTUPOBaHWe arperartoB CUCTeMbl ITATAHUSA. HOPHAOK pacqé'ra
CXeM paKeTHbIX JBuraresieil. MaccoBble XapaKTepUCTHKH JABUIaTe/IbHON yCTaHOBKH.
Paspen 2. Cucremsl nogaun. Lles 1 3a7jaun POEKTHPOBAHKS CUCTEM T107aud. Beibop
5 9 KOHCTPYKTHBHOM CXeMbl CUCTEMBI [10/jaull. BbITeCHUTe/IbHbIe CHCTeMbI OAAuH. 33 23 8 15 10 25
HarHeTtareibHbIE CCTEMBI Trogauu.
Paspen 3. IlpoekTupoBanue Kamep. O611iasti cxeMa IPOEKTUPOBAHUS KaMepbl PAaKeTHOTO
nBuraressi. Beibop urc/ia Kamep B JBUraTe/ibHOM ycTaHoBKe. [IpubikeHHBIH pacuéT
0XXHJIaeMOoro pacxoZHOro KOMILJIeKca. Pacuér TIPOXOJHBIX CeueHHH. OHPGAE}'IEHI/IQ pa3MepoB
5 9 Kamepsl cropanust. ITpodunupoanue cornia. KOMIOHOBKa U pacUéT CMecUTe/IbHbIX FOJI0BOK. 29 19 12 7 10 5
PacuéT npucteHouHoro ciiosi. OnpesesieHye BeJIMYUH 0)KU/[aeMOr0 PacXOJHOr0 KOMILIeKCa,
KOBCl)Cl)I/lLu/IeHTa TI0TEePhb B COI/IE U O’)KWJAaeMOr'o TArOBOr'O KOMILJIEKCa, OXKUaeMOro 3Ha4eHHs
YAe/IpHOro UMITy/IbCa. Maccosblie XapaKTepUCTUKH KaMephbl IBUTaTesIs. Pacuér KamMepbl
JIBAraTesis Ha IPOYHOCTh.
Paspen 4. PacyéT Hapy)KHOT0 MPOTOUHOTI0 OXJIAXK/AeHHSsl. YCIIOBHS U 0COOEHHOCTH
5 9 TeruiooomeHa B PI]. OCHOBbI pacuéra craloHapHoro terioobmeHa B PJI. MeTojyka pacuéra 32 22 10 12 10 25
CTalMOHApHOrOo TeryioobmeHa B PI.
Bcero 3a 9 cemecTp 108 68 34 34 40 100
Bcero no gucuuniMHe 108 68 34 34 40 100
3.2. AyATOPHBII NPAaKTUKYM
Homep n
1Y O0Bem,
Ne HaNMeHOBaHue
Tema NpaKTHUeCKOro 3aHATUSA ayp.
n/n pa3pena
4acoB
JMCLYUILIMHBI
W3yyeHrie KOHCTPYKLIMM U MPUHLIUIA [JeHCTBUSI OCHOBHBIX arperaroB
1 MHOTOKaMepHOM JIBUraTe/IbHOW yCTaHOBKY MEPBOM CTYIeHU 5
0a/TUCTHUE CKOM PAKeThl U PAKETOHOCHUTEIS.
Pazpen 2. Cucremsl  |M3yueHue KOHCTPYKLIMW Y MIPUHLIMIIA JEMCTBUSI OCHOBHBIX arperaToB
2  |nojauu. JIBUraTe/IbHOW yCTaHOBKM PaKeTOHOCUTEJISI C [JO)KUTaHUEeM 5
reHepaTropHOro rasa.
3 N3yyeHrie KOHCTPYKLIMM U MPUHLIUMA [JeHCTBUSI OCHOBHBIX arperaroB 5
JIBUraTe/IbHON YCTaHOBKU C ITyOOKUM ZIPOCCETUPOBAHUEM TSTH.
4 |pasgen 3. ITpodumpoBanue coria 2
5 |IIpoekTupoBaHue OrnpegeneHne pa3MepoB KaMepbl CrOpaHus 2
6 |kaMep. KomIioHOBKa U pacuéT cMeCcUTe/IbHbIX [O0JI0BOK 3
7  |Paspen 4. Pacuét PacuéTt Hapy>KHOT'0O OXJ/IaK[JeHUs )KUJKOCTHOI'O PAKeTHOI'0 JBUrares 8
Ha HOT0 .
8 Py Pacuét nnpounoctu kameps! JKP/] 2
TIPOTOYHOIO
9  |oxnmaxkzeHus. Pacuét ruzipaBMue CKMX COTPOTHUB/IEHUM 2
Bcero 3a 9 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HaMMeHOBaHue Oo0neMm,
CopepkaHue yueOHOT0 3aJaHUs
n/n pa3pena 4acoB
JMCIUILIMHBI
1 |Pa3zpmen 1. YrnybnenHasi mpopaboTkKa pa3zie/sioB Kypca 1o peKOMeHIyeMOu 10
O00CHOBaHMUE TUTA U [TUTEepaType
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 8 910 |11 12 |13|14 15 16 17
9 Cobec p Cobec ap Cobec Cobec | P | mud. 3au.

YcnoBHbIe 0003HAYEHUS:
o JIP — auarHOCTHUeCKasi paboTa;
e Cobec — cobecenoBanue;
e nmud. 3au. — guddepeHIIPOBAHHLIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/EHTOB IPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:

JIUarHOCTUYeCKasi pabora;
cobecefioBaHue.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:

mrddepeHITMPOBaHHBIN 3aUeT.
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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. . T. KpaBueHko, A. A. KupmmHa. . Ycrpoiicteo asurarens P1-0204 (8/144). CII6.6I'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2021, 65 3k3.
5. 1. T. KpaBuenko, FO. B. AuuckeBuu, A. M. JlabaHoBa. . YcTpoiicteo asuratens PI-107. CII6.BT'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2018, 81 k3.
6. E. M. Bunorpagos, E. C. ITotexuH. Cuctema nogauu. BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 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. ®@. Ycrunosa, 1990, 43 3k3.
8. M. B. TobpoBosibcKui. . JKMIKOCTHBIE pakeTHbIe ABUTaTesid. OCHOBBI MPOeKTHPOBaHus. M.: V3a-Bo
MI'TY um. H. 3. baymana, 2016, 351. pec.
9. 1O. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBBI ycTpoticTBa U Teopuu JKP/I. CI16.BT'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2016, 26 3k3.
10. FO. B. Anuckesuy, [I. I. KpaBuenko, A. M. JlabaHoBa. . YcrpoiictBo asuraress 5/67. CII6.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2017, 77 3k3.
11. FO. H. ®unumoHoB, B. T. [IleBuyk. OCHOBBI IPOEKTUPOBaHUS [IBUTaTe el jieTaTe/lbHbIX arrapaToB. Y. 4
Pacuét HapyxHOro nipoTouHoro oxnaxjaenus. bBI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1990, 351. pec.
12. }O. H. ®unumonoB, 0. B. AHuckeBuu. . [IpoekTupoBaHne BHyTPUKaMepHBIX IIPOLIeCCOB U OXJIKIeHHe
psurareneii. CI16.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2011, 351. pec.

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:

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.
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ITpunoxenue 1
K paboueli mporpaMme JUCIHTTHHbBI
TEOPUS 1 IPOEKTUPOBAHUE )KUIKOCTHBIX PAKETHBIX IBUTI'ATE/IEU

AnHoTanusa paboueii nporpaMMsl

Ouctiumimaa  TEOPUSI YW IIPOEKTUPOBAHUE  JKUJAKOCTHBIX  PAKETHBIX
JOBUTATEJIEV sBnseTcss AUCLMIVIMHON 06s3aTe/IbHOM wYacTH 6/10Ka 1 mporpaMMbl TMOZATOTOBKH T10
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:
OITK-7 criocoOHOCTh KPUTHUECKH M CHCTEMHO aHa/lIM3UPOBaTh JOCTH)KEHUS OTpac/d [JBUrATe/eCTPOEHUS U
JHEPreTUYeCKON TeXHUKH U CIIOCOOBI X TPUMEHEHHS B TPOQeCCUOHATEHOM KOHTEKCTE.

Co,qepmaHHe AUCHUIVIMHBI OXBAaTbIBa€T KPYI' BOIIPOCOB, CBA3dHHBIX C C 3dKOHOMEDHOCTAMHU CO3[OdHHA
dllllapaTOB  MAKCHMMaJIBHOI'O0  TeIUIOBBbIAE/IeHWA IIpUM  OIITHMMA/IbHBIX TI'eOMeTpUUYeCKHMX H©W  MdCCOBBIX
XadpaKTepHUCTHKaX, a TakKxXe obecrnieueHUst TeIvio3allluThI U OXJIAXKAEeHWA KOHCTPYKLIHHA.

[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.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBAHHBIN 3aUeT.

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

MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHsATHS (34 4.), camocTosiTeslbHas paboTta
cryzaenta (40 u).
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IIpuioxenue 2

K paboueii mporpaMme JUCIATUTHHbI
TEOPUS 1 IPOEKTUPOBAHUE )KUIKOCTHbBIX PAKETHBIX IBUTI'ATE/IEU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
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.

HaumeHoBaHue padoThI

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

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

YrnybneHHas mpopaboTKa pa3zienioB Kypca 1o
PEKOMEHIyeMOU TuTepaType

B. A. [IuHuyK. . JHEpreTHYeCKU pacyéTt

JKP[] c HarHeTare/bHBIMU CUCTEeMaMU

nuranus: CI16.BI'TY "BOEHMEX" nm.
. ®. YcruHosa, 2018 (1, 2, 3)

B. A. Ilunuyk, B. A. Cuportko. OCHOBBI
TIPOEKTHUPOBaHHUs ABUraresen
JleTare/IbHbIX arrnaparos. Y. I

O6ocHOBaHMe THIIA U BBIOOD paboumnx
rapameTpOB JiBUraTe/lbHOW YCTaHOBKHU:
BI'TY "BOEHMEX" nm. []. ®.
YeruHoBa, 1990 (1.1-1.7)

10

Wroro no pa3geny 1

10

Pa3pen 2. CucremMsbl ofaum.

IMToAroToBKa K TIPaKTUKyMYy: U3ydeHHe
MTHEBMOTH/[PAaB/INYe CKON CXEMBI [BUTATES.
Pe>kuMoB paboThI IBUTATEIS], U3yUeHHEe
KOHCTPYKTUBHBIX 0COOEHHOCTEH OCHOBHBIX
arperaToB /IBUTATeJIs, U3yUeHre KOHCTPYKTUBHBIX
0CO0eHHOCTel U MPUHIUIA PAabOThHI CUCTEM
ABTOMATHKH [IBUTATEIs.

E. M. Bunorpazios, E. C. ITorexuHs.
Cucrema nogauu: bI'TY "BOEHMEX"
uM. 1. @. YctunHosa, 1990 (2.1-2.4)
1O. B. Anuckesuy, /1. I'. KpaBueHko, A.
M. JlabaHoBa. . YCTPOKNCTBO JABUTATEIS
5067: CITI6.BI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2017 (1-7)

. I. KpaBuenko, A. A. KupmuHa. .
Ycrpoiicto asurarens P1-0204 (844):
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2021 (1-4)

. I'. KpaBueHko, FO. B. AHuckeBuy, A.
M. JlabaHOBa. . YCTPOKCTBO /IBUTaTe/Is
P1-107: CI16.BT'TY "BOEHMEX" um.
. ®@. YctuHoga, 2018 (1-5)

10

Wrtoro no pasgeny 2

10

Pazgen 3. IlpoekTupoBaHue Kamep.

Yrny6neHHast mpopaboTKa pa3ziesnoB Kypca 1o
PEKOMEH/[yeMOli JIuTepaType

12

M. B. [TobpoBosibcKuii. . JKHUIKOCTHBIE
pakeTHble ABuraread. OCHOBBI

nipoekTrupoBanusi: M.: M3g-so MI'TY um.

H. 3. baymana, 2016 (2, 4, 5)
E. C. Ilotexun, FO. H. ®unruMoHOB.

OcCHOBBI TPOEKTUPOBAHKS ABUraTenen
JleTare/ibHbIX arraparos. Y. 111
IIpoextrpoBaHue kamep: BI'TY

"BOEHMEX" um. [I. ®. YctrHoBa, 1990

(3.1-3.13)

10
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HO. B. Anuckesuu, A. A. JIeBUXUH. .

OcHoBsl ycTpolictBa 1 Teopun JKP/I:

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

I. T". T'axyH, B. W. baynun, B. A.
BonoguH. . KoHCTpyKLIMS U
[MPOEKTUPOBaHUE >KUJKOCTHBIX PAKETHBIX
Jsurareneii: M.: MammHocTpoenue,
1989 (6.1-6.3)

Wrtoro no pasgeny 3

10

Pa3gen 4. Pacuét Hapy)KHOT0 MPOTOYHOr'0 OXJIAXK/eHUS.

Yry6sneHHas mpopaboTKa pa3ziesioB Kypca 1o
PEKOMEeHAyeMOU TuTepaType

HO. H. ®unumonos, FO. B. AHHCKeBHU. .
[TpoekTrpoBaHUe BHYTPUKaMePHbIX
TIPOLIECCOB M OXJIa)K/eHre IBUTaTesei:
CII6.BI'TY "BOEHMEX" um. II. @.
YctrHOBa, 2011 (1-8)

M. B. [1o6poBonbCKHH. . JKUJKOCTHBIE
pakeTHsble ABUrareau. OCHOBEI
npoektrpoBanusi: M.: M3g-so MI'TY um.
H. 3. Baymana, 2016 (4)

1O. H. ®unrumoHoB, B. T. [lleBuyK.
OCHOBBI TPOEKTUPOBAHUS [IBUTaTe el
JieTare/bHbIX anrnaparos. Y. 4 Pacuér
Hapy’>KHOI'0 TIPOTOYHOT'O OXJIaKAeHUs:
BI'TY "BOEHMEX" um. . ®.
YcrunoBa, 1990 (4.1-4.3)

10

Urtoro no pasgeny 4

10

13
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IIpunoxenue 3
K paboueii mporpaMme JUCIATLUTHHbI
TEOPHS 1 IPOEKTUPOBAHUE XNJIKOCTHBIX PAKETHBIX JBUT'ATE/IEU

®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 muddepeHMPOBaHHBIN 3aUeT.

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.

ITpu oueHKe 3HaHWH 110 pa3zgeny 2. CobeceoBaHNe MPOBOAUTCS P 3aiuuTe auraresis. OLieHUBaeTcst
Cr1iocoOHOCTb 00yUaroIerocsi HAlTH U MOKa3aTh OCHOBHbIE 3/1eMEeHTHI JIBUraTe/IbHOM ycTaHoBkY Ha I1I'C 1 Ha
HaTypHOM 00pa3Lie, CyMeTb 00BSICHUTD WX TMPUHLWI 1eHCTBHS, 3HaTh OCHOBHbIE XapaKTePUCTHKU
JIBUTATeTbHOW YCTaHOBKH, CIIOCOOHOCTL O0BACHUTH 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 00yUYarOIIeTroCs 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 6annoB - obyyJaroiyiicss BepHO OTBETHIT Ha 3 13 3 00si3aTesTbHBIX BOMPOCOB TperofaBaress U He MeHee 50%
BepHBIX OTBETOB Ha /[OTIO/IHUTE/TbHbIE BOITPOCHI

8 6asnioB - oOyyaroIuiicss BEPHO OTBETUT Ha 2 U3 3 00si3aTe/TbHBIX BOMPOCOB TpernoziaBatess 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 JJOTIO/IHATE/IbHbIe BOIPOCHI

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

[TprMepHBIii TIepeueHb TeM Ha cobece/j0BaHHe:

Pazgen 1

- ANropuTM 3HepreTHUeCKoro pacyeta c HarHetarenbHoU CII ¢ gokuranvem reHeparopHoro rasa. [1IC.
- ANTOpUTM 3HEPreTHUeCKOTO 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 BEIOOD CXeMbl JBUTaTelIst

Pazgen 2

OuenuBaeTcs criocoOHOCTh 00yYaroIIerocst HATH 1 TIOKa3aTh OCHOBHBIE 3/IeEMeHTHI IBUTaTe/TbHOW YCTaHOBKH
Ha I1I'C u Ha HaTypHOM 00pa3lie, CyMeTb 00BSICHUTE WX TIPUHLIUIT [IeMCTBUSI, 3HaTh OCHOBHBIE XapaKTePHUCTUKU
JIBUraTe/IbHOM YCTaHOBKH, CIIOCOOHOCTh 0OBSICHUTh LIMK/IOrpaMMy paboTtel. CobecesioBaHKe YCITEIITHO
MIPOM/IeHO, eC/Ti 00yJaroIUICS MPAaBUILHO OTBETHT Oosiee yeM Ha 60% BOTMPOCOB Tperio/jaBaTe/is.
[TpuMepHBIii TiepedeHs BOITPOCOB Ha 3allUTy KaXK/[0TO ABUTATe/Is:

1. Pacckasarb 0 Ha3HaYeHWU JBUTaTeJIsl.
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2. Pacckasarb 0 cocTaBe fBUraresisi, yKkasarb pacrojioykeHre Bcex y3/oB Ha I1I'C.

3. JJ0JIOKUTB O CBOMCTBAX M XapaKTepHUCTUKaX TOI/IMBHBIX KOMIIOHEHTOB.

4. 10/10)KUTb 3HaUeHUs I1apaMeTpOB [IBUraTe/Isl.

5. Kakue napametps! fBUraresisi B KAKUX Mpefiesiax perylupyroTcs?

6. Ykazarb Ha [1I'C Bce s/eMeHTbI, yKa3aTb UX Ha3HaYeHUe.

7. Oncarb paboTy arperaToB IpH 3aIlyCKe U IepexX0oHbIX PeXXUMax.

9. Omucark paboTy arperaToB MpW OCTAHOBE JIBUTATEs.

10. Pacckasarb 0 Kamepe CrOpaHHs: COCTaB, OCHOBHBIE XapaKTePHUCTHKH, paboTa.

11. Kakue 0coGeHHOCTH UMeeT ChcTeMa CMeceoOpa3oBaHusI B 3TOM JBUTaTere?

12. Kakue ocobeHHOCTH ox/iakeHus1 Kamepsl U ['T' uMeroTcst y 3Toro gBuraresisi?

13. Omnucarb ocHoBHBIe 0cobeHHOcT THA: Ha3HaueHuHe, COCTaB, OCHOBHbIE XapaKTePUCTHKH.
14. VI3 KaK1X 3JIEMEHTOB COCTOMT CHCTeMa yIioTHeHuid THA, kak oM paboTaroT?

15. Kakue XapakTepyCTHKH uMetoT TyporHa, HOK u HI'?

16. Kak ycrpoeH I'T": Kakue UMeeT XapaKTepUCTUKU?

17. Kakue Ha 3TOM JiBUrarejie UCI0/Ib3YIOTCS arperarsl yIpaB/ieHus], peryJIMpOBaHusl, KOHTPOJISA?
18. Pacckasars ycTpoicTBO, 0COOEHHOCTH KOHCTPYKLMM U XapaKTePUCTUKH PErysisiTopa pacxoza.
19. Paccka3ark, Kak paboTaeT perynsiTop.

20. Kak ycTpoeH U Kak paboTaet agpoccesib — perynastop COB?

21. Kak ycTpoeHbI ¥ Kak paboTaroT K/laraHbl MycKa, KaKue Y HUX Ha3HAueHWsl.

22. Kak yCTpoeH U Kak paboTaroT K/laraH BOo3/[yXa, Kakoe y Hero Ha3HaueHHe.

23. Kak ycTpoeH 1 Kak paboTaloT KJiaraH OKUC/UTeIs, KAKOe Y Hero HasHayeHue.

24. Kak ycTpoeH U Kak paboTaloT KJiaraH oTceuky roptodero ot I'T, Kakoe y Hero Ha3HayeHUe.
25. Kak ycTpoeH 1 kKak paboTaroT K/arnaH otceuku roptouero ot KC, kakoe y Hero Ha3HaueHwe.

Pasnen 3

- O01jast cxeMa MPOEKTHUPOBAHUSA

- Bribop uncna kamep B 1Y

- [IpubmxeHHBIN pacyeT Pox

- Onpenienenve Qroi

- OnipesienieHyre (p3aB

- OnipesiesieHye QriepemM

- OnpepiesieHre QX.H.

- Pacuet npoxofHbIX ceueHU

- OnipefenieHne pa3MepoB KaMepbl CrOpaHust

- [IpodrnmpoBanue comia: npoduapoBaHre J03BYKOBOM UacTu

- [IpodunmupoBanue comvia: TpodUIMPOBaHNEe CBEPX3BYKOBOM UaCTH

- KomrioHOBKa 1 pacueT cMeCHTe/TbHBIX T'OJIOBOK: BHIOOP CXeMbl pacIiosioxkeHus: popcyHOK

- Bribop mara Mexzy GpopcyHKamu B siZipe ¥ B TIPUCTEHOYHOM CJI0€, OTIpe/iesieHre KOMuuecTBa (YOPCYHOK.
- Bribop Tumna dhopcyHok

- Pacuer reomeTpuueckux pasmepoB ¢OPCYHOK: 0011l MOPSAOK pacyéta

- Pacuet reomeTprueckux pa3mepoB (OpCYHOK CTpyiiHas (opCyHKa (KUAKOCTb HeC)KUMaeMasi)

- Pacuet reomeTprueckux pa3mepoB (HOpPCYHOK cTpyiiHast hopcyHKa (KUAKOCTh CxKMMaeMast)

- PacueT reomeTpruecKix pa3MepoB (pOPCYHOK: OHOKOMITOHEHTHasi LieHTpobeskHasi popcyHka

- PacueT reomeTprueCcKiX pa3MepoB (OPCYHOK: ABYXKOMIIOHEHTHasl [IeHTpoOe>kHast HOpCyHKa C BHEILTHIM
CMelLlleHHueM

- Pacuer reomeTpuueckux pasmepoB (OPCYHOK: JBYXKOMIIOHeHTHas LieHTpoOekHast OpCyHKa C BHYTPeHHUM
CcMelleHUeM

Pasnen 4

- ITopsaok pacuéTa KOHBEKTHMBHBIX TEIJIOBBIX IIOTOKOB OT IPOAYKTOB Cropanus K creHke JKPJT
- ITopszok ornpezesieHys JIyYUCTBIX TEIJIOBBIX ITOTOKOB OT MPOAYKTOB CropaHus K creHke JKP/]
- [Topsgok pacuéra TernyIo0T[auu OT CTEHKU KaMephl IBUTaTesisl K OXJIaX/arolllel >KUAKOCTH

- [Topspok pacuéTa Hapy>xHOTro oxJytakaeHus 2KP/I

- [Topsimok pacuéTta NpUCTeHOYHOTO CJ10s1

- [Topsimok ruipaBIMuecKoro pacuéra KaMepsl JBUrarers

JuddepennypoBanHbIii 3aueT

IuddepeHIMPOBaHHBIM 3a4eT BBICTABISIETCS M0 KOMWUeCTBY 0asioB, 3apaboTaHHBIMEU 00yJaroyMcs B
TeueHUH ceMectpa. CyMMapHbIi 06ar BbICTaB/IsSeTCs 110 pe3ysibTaTaM HallkcaH!sl JUarHOCTHUeCKHUX paboT u
NpOH/IeHHBIX cobecej0BaHUM. 3a BEITIO/IHEHHEe BceX TpeOOBaHMI U CBOEBPEMEHHOTO YCITeLTHOTO ITPOXOXKJeHUs
BCeX KOHTPOJIbHBIX MEPOTIPUSITHI 00yUarOIIHiiCs 1To/TydaeT [JOToMHUTe/IbHbIe 10 6anos.

ITIkasa nepeBo/ia pe3y/bTaToOB 00yUYaOIIMXCSl B OL|EHKH 10 AUCLIUIUINHE:
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MeHee 51 HeyZIOB/IeTBOPUTENILHO / He 3a4TeHO

51 — 74 ynoByieTBOPUTENBHO / 3aUTeHO-YA0B/IeTBOPUTEIBHO
75 — 84 Xopo1110 / 3a4TeH0-X0POLIO
85 1 6osiee OT/IMUHO / 3a4TEHO-OTIMYHO
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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= X 25
= = =
o o
Pa3gen 1. OGocHoBaHUe THIIA U
5 9 |BbIOOp paGouux MapaMeTpoB 14 | 4 4 0 10 25 |CobecemoBanue
JABHUraTe/IbHOM YCTaHOBKH.
5 9 |Pa3gen 2. CucreMsl nojjavyu. 33 | 23 8 15 10 25 CobecenoBanue
5 | o [Pasnen3.TpoexTnposanue 29 |19 |12 7 | 10 25  |Cobecenosanue
Kamep.
5 | g [Pasaend.Pacuér napyxuoro 32210 12 | 10 25  |Cobecenosanue
MPOTOYHOTO0 OX/IAK/eHHS.
Bcero 3a 9 cemectp 108 | 68 | 34 34 40 100
Bcero no aucurinae 108 | 68 | 34 34 40 100
17 24734



Kputepuu oneHuBaHus

OIIK-7

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Bonpocbl omKkpbimozo muna:

ITpu pa3paboTke cMeCUTeTBEHOM T'OJIOBKM KaMephl )KUIKOCTHOTO pakeTHOTo paborarorrieit
TI0 CXeMe Ta3-KUJKOCTh, SiipoBble (POPCYHKH KaKOro THMa OyayT MprMeHeHbI /ISt
JOCTIPKEHHS] MAaKCUMa/IbHOTO 3HaUeHUsl y/le/IbHOTO UMITY/TbCa?

ITpu BeIOOpE MaTepurana /st IPOeKTUPOBaHHSI HACOCOB TPeANIOUTUTE/TEHBIMU
MarepuaiaMy JiJisl U3rOTOBJIEHHS KOPITyCa HAaCOCOB SIB/ISTHOTCS

3anuinmTe pa3BepHYThIH 000CHOBaHHBIN OTBET

Ipu IpoeKTUPOBAHUY OXJIaXKEeHHsI KaMephbl PAKeTHOTO /IBUTaTe isl, KaKre IPOBepPOUHbIe
YCJIOBUS [IO/KHBI BBITIOTHATLCS, YTOOBI OX/1aXK/ieHHe 06110 3(heKTUBHBIM?

3anuirTe pa3BepHYThIN OTBeT

K ocHOBHBIM BHUJdM IIOT€Pb, KOTOPbIE YUHUTBIBAKOTCA IPU MPOEKTUPOBAHWK KaMepbI
CropaHus XXUIKOCTHOI'O paKeTHOI'O ABUTIaTe/isd, OTHOCATCA

HEePaBHOMEPHOCTh BIPHICKA
3aBECHOE OXJIKEeHHe
repeMeIIvBaHue B KAMEPEe CrOpaHHUSI
XUMUUEeCKUN HeJ0KUT

MOTePH Ha pacCerBaHHe

MOTEpH Ha TPeHue

BribepuTe npaBH/IbHbIE OTBETHI U 000CHYHTE CBOM BHIOOD

BoibepuTe 0CHOBHbBIE CUCTEMbI PETY/IMPOBAHMS, KOTOPbIe A0/DKHBI paboTaTh B COCTaBe
CAY papuraresisi C IIMPOKKM JIMAria30HOM U3MEHEHUs TATH B rosieTe. Boibepute
TIPaBU/IbHBIE OTBETHI U apTYMEHTHPYITE BbIOOP.

o Cucrema U3MeHEHHUS TATU
¢ Cucrema crabumusaiuu cooTHorieHus: KomrioHeHToB (CCK)
¢ CucreMa CHHXPOHHOTO OTIOPOYKHEHHS 6aKoB

Kakue mpuMeHsIOT criocobbl 60ph0bI ¢ KABUTAIMEH MPU pa3pabOTKe >KUAKOCTHOTO
PaKeTHOTO ABUTaTeIs, pab0TarOIero Ha TOTJIMBHBIX KOMIIOHEHTaX, 00/1aaromx
BBICOKMMH KaBUTALIMOHHBIMHU CBOWCTBaMU? 3aIULLINTEe Pa3BEPHYTHIN 000CHOBAHHBII
OTBeET.

ITpu pa3paboTke KamMepbl KUJKOCTHOTO PAaKeTHOTO JBUraresisi 10i CTyTeH! pakeThI-
HOCHUTeJIsl, KaKhe TIPUMEHSIOT CIIoCo0bI OX/TaXKAeHHsT KaMepbl DaKeTHOTO JBUTaTesisi?
3anuiinTe pa3BEPHYTHIM 000CHOBAHHBIN OTBET.

ITpu MpoeKTUPOBaHUM KaMephI ABUTaTesisi, paboTaroLel Ha KUJKUX KOMITOHEHTax
TOTUIVBA, /IS AOCTHKEHHUS] MaKCUMaTbHOM 3Hepro3gdekTuBHOCTH (yIe/I5HOTO
VMIY/TbCa) MPUMEHSIIOT SIIPOBbIe (POPCYHKH KAaKUX THUIMOB? BhibepuTe MpaBU/IbHbIE
OTBETHI U 3aMUIIINTe apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD OTBETA .

¢ [[eHTPOOEeXKHBIE IBYXKOMITOHEHTHBIE (POPCYHKH C BHEIITHUM CMeIleHUeM

¢ [[eHTPOOEXKHBIE IBYXKOMITOHEHTHBIE (POPCYHKH C BHYTPEHHUM CMeEIleHUEM
¢ OJJHOKOMITOHEHTHbIE IIeHTPOOeKHBIE (HOPCYHKH

e CTpyliHBIE OHOKOMIIOHEHTHbIe ()OPCYHKU

[laBneHue B KaMepe CcropaHusi COBpeMeHHBIX DaKeTHBIX ABUraTesiel C 3aKphITOM CXeMOoit
nozgaum pgocturaet 30 MIla. Uemy nprMepHO PaBHO /iaB/ieHUE B ra3oreHepaTope Takoro
JIBUTATesIs, eC/IU Tiepernazi Ha TypOuHe cocTapisier 2,0? BoibeprTe NpaBU/ILHBIN OTBET U
apryMeHTHpYWTe ero.

A. 60 MIla
b. 15 MIla

B. 32 MIla
Kakue He/[oCTaTKU 3aKPLITOM CHCTEMBI TIOfIaul YUUTHIBAIOT MPH pa3paboTke
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JIBUraTe/IbHON YCTaHOBKU Ha OCHOBE JKHUKOCTHOTO PAKETHOTO JIBUTATe Isi?
Bonpocbl 3akpbimoeo muna:

Ne 1 ITpu BeIOOpE MaTepurana /iyt IPOeKTUPOBaHUs TYPOWH, Kakoi MaTepras UCTIOb3YOT
LIS JIOTIAaTOK?

- JKaporpouHsle CTaau U CIU1aBbl
- MoHoKpucTanisl
- AmroMUHKEBBIe CI1aBbl

- KOHCprKL[I/IOHHbIe CTa/lu

Ne 2 HpO&Ha]’[I/IBI/IpyﬁTe Ha3Ha4Y€HWe DAKETHOI'O ABUraTe/Id U IIpOBeAUTE COOTBETCTBUE
HA3HAUE€HHA ABUTraTe/id U 3HAUE€HUS AdB/I€HUA Ha Cpe3e COIljia

A I ctynens 1 0,06 MIla
b II crynens 2 0,001 MIIa

,Z[BI/IFEITEJII: [JIs1 KOCMHYeCKHUX

3 0,00008 MIla
JleTaTe/IbHBIX arrnaparoB

Ne 3 ITpoaHanu3upyiite ycaoBue paboThI [BUTATes U POBEJUTE COOTBETCTBHUE MEXIY
yCJIOBHEM pabOoThI IBUTaTeNs U PEKOMEH/JOBaHHOM CHUCTEMOM Mofiaur KOMITOHEHTOB
TOTL/TMBA

PaboTa B IJIOTHBIX C/IOSX Hacocnas cucrema 1oJiauu C JOXXUT'aHUEeM

A 1
atMocepbl reHepaTOPHOrO rasa
HacocHasi cucteMa nofiauu 6e3 I0XKUraHust
b Pabora B Bakyyme 2
reHepaTOPHOTrO rasa
Ne 4 IIpoananu3upyiiTe Ha3HaueHUe ABUraTeIsI ¥ TIPOBeJJUTe COOTBETCTBHE MEXAY

Ha3HaueHHWeM /JIBHUrareJida u CHUCTEMOM moJiauri KOMIIOHEHTOB TOIL/IMBa

OpwueHTarus ¥ cTabuIu3arys

1 BsrITecHUTeNBHAs CUCTEMA TIOJAYHN
KOCMUYeCKOro afrapara

HACOCHasd cucTeMa rnogadymn 6e3

b TopMo3HoOI1 BUTaTe b 2
JIO’KATaHUsI TeHepaToOpHOro rasa
B I u II ctynens Ga/mCTHUE CKOM HaCcOCHas CcucTemMa rojgauu C
pakeThl JO)KUraHWeM FeHepaTopHOro rasa
Ne 5 Y cylljeCTBYIOIIMX /IBUTaTesel leTaTebHbIX arapaToB Ha )KUAKOCTHOM PaKeTHOM

JIBUTaTe/le C HACOCHOW CUCTeMOM To/IauM C I0’KUTaHHeM reHepaTOPHOTo ra3a, B KakoM
[TMaria3oHe HaXOAWTCS AaBjieHre B Kamepe?

- 1o 4 MIla
- ot 4 go 12 MIla

- ot 10 go 25 MIla

Ne 6 Kaxkoii 13 mipe/icTaB/IeHHBIX Ha PUCYHKe CITI0COOOB KPeryIeHusl IOMaTOK IPUMEHSIETCS
IU1s1 TypOVH [IBUTaTesel ieTaTe/TbHbIX armnapaTtoB 00/BbIINX TAT?
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Ne 7

Ne 8

Ne 10

a 0 7,

Ha nHeBMoOr#paBIMyecKrX CXeMax JIBUTaTesIel eTaTelbHbIX arfapaToB Ha OCHOBE
JKMJKOCTHOTO PaKeTHOTO /IBUTraTe/isi C HACOCHOW CHCTeMOM To/jauu, Kak uallie BCero
PAacCIo/IoKeHbl HACOChl OTHOCUTEIBLHO TYPOUHBI?

[eHepaTOpHbIii ra3 Hacoc okuciuTernst pacrosnoxeH

A N 1
OKUCJTUTE/TbHBIN O/mke K TypOuHe
5 TeHepaTOpHbIi Ta3 ) Hacoc roprouero pacrosnoxeH 6/mxe K
BOCCTaHOBHUTE/IbHBIH TypbuHe

¥ nBuraresieti ieTaTeIbHbIX allapaToB Ha OCHOBE XKU/IKOCTHOTO PAKeTHOTO J[BUTATEJIs,
paboTarolx Ha KOMITIOHEHTaX TOTUIMBA 10 CXeMe Ta3+KUIKOCTh, [JIs JOCTHKEHUS
MaKCHMa/IbHOTO 3HAUEHUs Y/Ie/TbHOTO UMITY/IbCa yallle BCEro MPUMEHSIOT KOMITOHOBKY
CMECHUTEe/IbHOM T'OJIOBKH ...

- C KOHI|EHTPHYECKUM PACIIOJIOKEHUEM SI/IPOBBIX IBYXKOMITIOHEHTHBIX Ta30)KU/IKOCTHBIX
(dhopcyHok

- C MIaXMAdTHbIM PACIIOJ/IOKEHWEM SAAPOBBIX OAHOKOMITOHEHTHBIX CprfIHLIX Cl)OpCYHOK

- C KOHIIEHTPUUYECKHM PacCIio/Io’KeHHeM SIPOBBIX OZJHOKOMITOHEHTHBIX CTPYHHBIX
thopcyHok

- C COTOBBIM PAaCIOI0KEHHEM SIZPOBBIX [[BYXKOMITOHEHTHBIX Ta30/KUJKOCTHBIX
thopcyHok

CorocTaBbTe PEKOMEHZOBAHHOE 3HaYeHHe I11ara Mexxy (hopcyHKaMu B 3aBUCUIMOCTHU OT
CXeMbI JIBUTaTe/IbHON YCTaHOBKH, HE0OX0JMMOe TIPY MPOEKTUPOBAHUN CMECUTEeTbHON
TOJIOBKUM KaMepbl )KUTKOCTHOTO PAKETHOTO JIBUTATEJIS

CxeMa: )XUJKOCTb->)KUAKOCTh; POPCYHKU

A 1 10...15 mm
OJJTHOKOMTIOHEHTHEIe

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

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

[ J)KUTKOCTHBIX paKeTHBIX JIBUTATe/Iel BTOPOU CTyIeHH, pabOTaroIIUX Ha
CaMOBOCIUIAMEHSFOIIUXCS KOMIIOHEHTAX TOTTUBA, C BO3MOXKHOCTBIO TTyOOKOT0
[IpOCCeMPOBaHUS - U3MeHeHUsI TATH B IIIMPOKUX JIHaria3oHaX, KaKyt0 KOMIIOHOBOUHYHO
CXeMy KOHCTPYKIIMHM TypOOHACOCHOTO arperara vaiiie BCero mpuMeHSFoT

__A_ typboHacocHbI# arperar c __b__ pacrosioxeHueM TypOUHBI
A — OpHOpOTOpPHBIH (be3peyKTOPHBIH) / MHOTOPOTOPHBIH (peyKTOPHbIH)

b - KOHCOJIbHBIM / 1]eHTpabHBIM
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