MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUS 1 TIPOEKTUPOBAHMUE XUJIKOCTHBIX PAKETHBIX JIBUTATE/IEN

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma IIpoeKkTHpoOBaHHe PAKeTHBIX IBUTaTe/Ieii TBepAoro ToIInBa
MOArOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
®opma o0yueHHs OuHas
®daKy/bTeT A PakeTHO-KOCMHY€CKOH TeXHUKH
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
AIIITIAPATOB
Kadeapa-pa3padorunk paboueit A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMMabl AIITITAPATOB
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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-3 — crnoco6HOCTh pa3pabarTbiBaTe HOPMATHBHO-TEXHUUYECKYIO JOKYMEHTAlMo, CBSI3aHHYI0 C

ripoecCOHANBHON JesiTe/IbHOCThIO

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

OIIK-3
3HAHUS:
CrierManbHOM HayYHO-TeXHUYeCKOH JTTepaTyphl 10 N30paHHOW TeMaTHKe;
OCHOBHbIe TeopeTHYecKue U TMpakTUuecKre TIOHSITHSI U CBeJeHUsl, KOTOpble OTHOCATCSA K pacueTy M

TPOEKTUPOBAHUIO KaMep pakKeTHbBIX JBUraTe et
OCHOBHBIe (aKTODHI, BAUSIOLIYE Ha KOHCTPYKIUIO Kamepsl P/1;;;

YMeHus:
000CHOBBIBaTb TEXHIUECKHE pelleHHs B 00/1acTh pa3paboTKH KUAKOCTHBIX PAKETHBIX /IBUTaTesel

onpeaedaTb TepMOora3oguHaMuueCKrue, Maccor a6apI/ITHLIe " SHepreTuyeCkKkre XdpaKTePUCTUKU KaMephbl

PakKeTHOI'o ABUraTe/isd
COCTaBJ/IATE MHEBMOTMPaB/IMUeCKHE CXEMbI ,B;BHFEITE]'[EIZ Pa3/IMYHOI0 HA3HAUEHMHS;;

HABbIKU:
pa3pabOoTKX pa3/IMYHbIX BAPUAHTOB KOHCTPYKIUM Kamep PII;.



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
CIIEIIMAJIBHOCTD.

Copep>kaHye JUCITUTUIMHBI SIB/sieTCs 0CHOBOM it ocBoenus aucturvH: [IEPCIIEKTUBHBIE Y
HA TBEPJOM TOILINBE.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-7 — CniocobeH KpUTHYeCKH U CUCTEMHO aHA/TU3UPOBATh JOCTH)KEHHUS OTPaC/IH
JIBUTaTeeCTPOEHUs U SHePreTHUeCKOM TeXHUKU U CIIOCO0OBI MX MMPUMeHeHus B TPodeCCHOHATEHOM
KOHTeKCTe

¢ TICK-3.5 — CrniocobeH npoBOAUTE IMOMCK, CUCTEMAaTU3UPOBATh U aHA/IM3UPOBaTh HH(GOPMALIUIO 110
KOHCTPYKTUBHBIM M CXEMHBIM pellleHUsIM CYLL|eCTBYIOLell paKeTHO-KOCMUYeCKOM TeXHHUKU U UX
5JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAUTOpHBIE 3aHATHS S
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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. CDOPMI/IPOBBHHE
TeXHUUECKOTrO 3a/jaHus Ha POEKTHPOBAHKe arperaroB CHCTeMBI UTaHwust. ITopsioK pacuéra
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
HaruerarenbHble CHCTEMBI Trogauu.
Paspen 3. IlpoekTupoBanue Kamep. O611iasti cxeMa IPOEKTUPOBAHUS KaMepbl PAaKeTHOTO
nBuraressi. Beibop urc/ia Kamep B JBUraTe/ibHOM ycTaHoBKe. [IpubikeHHBIH pacuéT
OXKH/JAEMOT0 PACXOJHOT0 KOMITIEKCA. PacuéT poxo/iHbIX ceveHHit. Orpe/iesieHie pa3sMepoB
5 9 Kamepsl cropanust. ITpodunupoanue cornia. KOMIOHOBKa U pacUéT CMecUTe/IbHbIX FOJI0BOK. 49 19 12 7 30 25
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
YA e/IBbHOI0 UMITyJ/IbCa. Pacuér KaMepbl ABUTaTesIsd Ha IPOYHOCTb.
Paspen 4. PacuéT Hapy)KHOr0 IPOTOUHOTO OX/IAXK/EHHs. YC/IOBHsI X 0COGEHHOCTH
5 9 Terioo6meHa B PJJ. OCHOBBI pacuéra cTaljioHapHoro terioobmeHa B PJI. MeTozyka pacuéra 48 22 10 12 26 25
CTaLoHapHOro Terioobmena B PII.
Bcero 3a 9 cemecTp 144 68 34 34 76 100
Bcero no gucnymuHe 144 68 34 34 76 100
3.2. AyAuTOPHBIN NPAaKTUKYM
Homep n
P Oo0neMm,
Ne HaMMeHOBaHue
Tema MNPpAKTHYE€CKOr'0 3dHATUA dayA.
n/n pas3jena
JdacoB
AUCITUIT/THHBI
I/IayquHe KOHCTPYKLIWH U IPUHLUIIA ﬂeﬁCTBHH OCHOBHBIX arperaTroB
1 MHOTOKaMepHOMU JIBUraTe/IbHOM YCTaHOBKHY TIePBOU CTYTIeHU 5
Oa/UIMCTAYe CKOH PaKeTbl U PAKETOHOCHUTEJIA.
Pa3,qen 2. Cucremsl I/IayquHe KOHCTPYKLIMHU U IPUHLUIIA ﬂeﬁCTBHH OCHOBHBIX arperaTroB
2 T104a4uu. ,qBHFHTEHLHOﬁ YCTaHOBKH PAKETOHOCHUTEJ/IA C JOXKUTdHHUEM 5
reéHepaTOpHOro rasa.
3 I/I3y‘—IEHI/IE KOHCTPYKLWH U IPUHLUIIA ﬂeﬁCTBHH OCHOBHBIX arperaTtoB 5
ABHFHTEHLHOﬁ YCTaHOBKH C F]'Iy6OKI/IM APOCCe/TMPOBAHMEM TAT'U.
4 |Pasgen 3. OrnpegeneHne pa3MepoB KaMepbl CropaHus 2
5 HpOEKTHpOBaHI/Ie KommoHoBKa u pacqéT CMeCHUTe/IbHBIX I'OJIOBOK 3
6 |KaMep. IMpodunpoBanue coria 2
7 |Pasnen 4. Pacuér Pacuét Hapy)KHOr0 OXJIaXXAeHUsl KUAKOCTHOIO PAKeTHOIO ABUraTeIst 8
Ha HOT'O .. v
8 Py Pacuérr NApaB/InyeCKUX COIMPOTHUB/IEHHUN 2
TIPOTOYHOI'O
9  |oxnmaxkzeHus. Pacuét npounoctu kamepsl KP/] 2
Bcero 3a 9 cemectp 34
3.3. CamocrosiTennbHas padora crygenrta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
CO}IEP)KHHI/IE yqeGHoro 3aiaHUA
n/n pasjena 4JacoB
AUCITUITI/THHBI
1 |Pa3pen 1. YrnybnenHasi mpopaboTKa pas/esioB Kypca 1o peKOMeHyeMok 10
ObocHOBaHKe THTIA U JuTeparype
BbIOOD pabounx
TrapaMeTpoB
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JIBUTaTeIbHOM
YCTaHOBKHU.
INoaroroBka K MpaKTUKyMy: U3ydeHre ITHeEBMOTH/IPAB/INUeCKON CXeMbl
Pasgen 2. CrcTeMbl [TBUTaTeJIs. PeumeOB paboTHI IBUraTe s, U3yueHre KOHCTPYKTUBHBIX
2 - 0COOEHHOCTEeH 0CHOBHBIX arperarop ABUrareis, U3yueHue 10
KOHCTPYKTHBHBIX 0COOEHHOCTEH U MPUHLMIA paboThl CHCTEM
aBTOMAaTHKM [IBUTATEIsI.
Pazpen 3. YrnybnenHasi mpopaboTKa pas/esioB Kypca 1o peKOMeHyeMok
3 |[IpoektupoBaHue 30
JIUTeparype
Kamep.
Paszpen 4. Pacuér
4  [HapyxHoro YrnybnenHasi mpopaboTka pa3zienioB Kypca 1o peKoMeHyeMOou 26
MIPOTOUHOTO JIuTeparype
OXJIaXK/IeHUSI.
Bcero 3a 9 cemectp 76
4. ®OPMBbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
123 4 5/ 6 |7 8 9/ 10 |11 12 13| 14 15 16 | 17
9 Cobec P Cobec P Cobec Cobec | P

YcnoBHBIE 0003HAUEHUS:
e [IP — aparHOCTHUECKasi paboTa;
o Cobec — cobecemoBanmue.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UMArHOCTUYECKas paboTa;
e cobeceznoBaHue.

HpOME)KYTO‘lHaH dTTeCcTalud IMpoOBOAUTCA B Q)opMax:
¢ S5K3dMEH.
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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. ®. YcruHoga, 2021, 35. pec.
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. Maxkets1 JKP (PO-107, 81144, 5012, P[1-253);
2. IlpoekTop;
3. IHTepakTHBHas JOCKa.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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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:
OIIK-3 criocobHOCTh  pa3pabarbiBaTb  HOPMATUBHO-TEXHUUYECKYIO  JTOKYMEHTAI[UI0, CB3aHHYIO C
ripoche CCHOHATLHOM [1esITe/TbHOCTHIO.

CojepkaHve [UCLIMIUIMHBI OXBaTbiBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C C 3aKOHOMEDHOCTSIMM CO37aHUs
armapaToB MaKCHMMaJ/IbHOTO TeIJIOBbI/ie/ieHrsT Ha 0a3e JKHUKOCTHBIX PaKeTHBIX JBUTaTeseil PH ONTHMAasIbHBIX
reOMeTpUYeCKMX W MACCOBBIX XapaKTEPUCTUKAX, a TakKKe O00eCTeueHHs] TeruIo3alluThbl M OXJTaXKIeHHs
KOHCTPYKLMH.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e cobecenoBaHue.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenta (76 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 JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 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.

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)

30
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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

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

30

Yry6sneHHas mpopaboTKa pa3ziesioB Kypca 1o
PEKOMEeHAyeMOU TuTepaType

M. B. [TobpoBosibckuid. . JKHIKOCTHBIE
pakeTHble ABuraresu. OCHOBBI

nipoekTrupoBanus: M.: M3g-8o MI'TY um.

H. 3. baymana, 2016 (4)

1O. H. ®unumonos, FO. B. AHUCKeBHU. .

[IpoekTupoBaHUe BHYTPUKaMePHBIX
TIPOLIECCOB M OXJIaKZeHre IBUTraTesei:

CII6.BI'TY "BOEHMEX" um. /1. ®.
YctuHOBa, 2011 (1-8)

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)

26

Urtoro no pasgeny 4

26

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 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.

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

JK3aMeH

OK3aMeH BBICTABJISETCS M0 KOJIMUECTBY 0asiioB, 3apab0TaHHBIMH 00yUaroIMCS B TEUEHHH CEMECTPA.
CyMMapHbI¥ 0asia BLICTAB/ISIETCS 110 Pe3y/IbTaTaM HallMCaHUsl MarHOCTHUeCKMX paboT U PO IeHHBIX
cobeceioBaHuM. 3a BBITIONHEHNE BCeX TPeOOBAHMI Y CBOEBPEMEHHOTO YCITEIITHOTO MPOXOXKIEHUS BCEX
KOHTPOJIbHBIX MEPOTIPUSITHIN 00yUaroIUACs MoTydaeT AOoNoIHUTebHbIe 10 6anoB.

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 <
3aHATHA B w & =
KOHTAKTHOH | & o g = g %
dopme zE = et
& 4 = sz < &
o | H o s x| EE &g O
& g HaumeHoBaHue pa3jesoB 1 b g ; [ a g oNe)
E = JUAAKTHYECKHX eIHHHUI] &) o = Ew| S : 5 § E E
5 MlE| & EE ek < S
SRR = Z
g | = | E5|0& <2
= X 25
= = =
o o
Pa3gen 1. OGocHoBaHUe THIIA U
5 9 |BbIOOp paGouux MapaMeTpoB 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.Tlpoextuponanue 49 | 19 | 12| 7 | 30 | 25 |CoGecesoanne
Kamep.
5 | o [PasAen4.Pacuér napyxmoro 48 | 22 110 | 12 | 26 25  |CoBecegopanue
MPOTOYHOTO0 OX/IAK/eHHS.
Bcero 3a 9 cemectp 144 | 68 | 34 34 76 100
Bcero no aucurinae 144 | 68 | 34 34 76 100
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Kputepuu oneHuBaHus

OIIK-3

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimoz2o muna:

ITpu odopMIeHNUHM KOHCTPYKTOPCKOHM JOKyMEHTAI[UH, KaKUM Habopom
PErIaMeHTUPYIOIIUX JOKYMEHTOB HeOOX0ZMMO TI0/Tb30BaThCs?

ITpu pa3paboTKe JBUTATENBHBIX YCTAHOBOK, UMEIOIIUX OOJbIIME 3HAUEHUS TSIT,
rabapuThl ¥ Maccy, paboTaOIIMX B MIOTHBIX C/IOAX aTMOCHEPHI U SBAIOIIUXCS
OJHOPE>KUMHBIMH, YKUJKOCTHOM PaKeTHBII ABUTaTe/b C KAKOW CCTeMOM Tofauun
KOMITOHEHTOB TOTI/TUBA MPeATIOUTUTE/ILHO MPUMEHSITh? 3anviirTe 000CHOBaHHLIM
apryMeHTHPOBaHHBIN OTBET

ITpu pa3paboTke ABUTATENBHBIX YCTAHOBOK CPABHUTEBHO HEOOBIINX THIT,
W3MEeHSIOIIMXCS B IIMPOKOM AiMara3oHe, C BO3MOXHOCThIO MHOTOKPATHOT'O 3aImycKa,
paboTarolux B pa3psKeHHOM atMocdepe, C KaKod CHCTeMOH T10iaul KOMIIOHEHTOB
TOTUIMBA 1e/ieco0bpa3Ho pa3pabaThiBaTh XKUJAKOCTHBIE IBUTATENA? 3aMUIIINTe
Pa3BEPHYTHIN 000CHOBAHHBIN OTBET.

ITpu pa3paboTke KaMephl KUJKOCTHOTO PAaKeTHOTO JBUraTesist 104 CTyTeHN PaKeThI-
HOCHTe/Is], KaKyie BO3MOXKHBI CTIOCOOBI OXJTaXK/IeHHsI KaMephbl PAKeTHOTO [IBUTATEJIS?
3anuiuTe pa3BépPHYTHIM 000CHOBaHHLIM OTBET.

IMTpu pa3paboTke HOPMATUBHO-TEXHUUECKOMW IOKYMEHTAIUH Ha KAMEPY YKU/KOCTHOTO
PAKEeTHOTO JIBUTaTesIs IBUraTeJIist, KAKOTO THIIa pOBble (POPCYHKH He0OX0arMO
yCTaHOBUTb, UTOOLI 06eCTieurTh MakKCHMaibHOe 3HaueHe ye/lbHOTO UMITy/Ibca (cxema
JKUTKOCTh+KUIKOCTE)? BriOeprTe MpaBU/IbHBIE OTBETHI U 3aTUIIIATE apryMeHTHl,
000CHOBBIBAIOLIHE BLIOOD OTBETA .

1. HeHTpoOeXXHBIE [BYXKOMIIOHEHTHBIE (DOPCYHKU C BHEIITHUM CMeIleHUeM

2. 11eHTPOOEXKHBIE ABYXKOMITOHEHTHBIE (POPCYHKU C BHYTPEHHUM CMeEIlIeHUeM
3. OfIHOKOMITIOHEHTHBIE 1[eHTPOOeXXHbIe (OPCYHKU

4. cTpyiiHbBIe OTHOKOMITOHEHTHbIe (POPCYHKH

ITpu pa3paboTKe Hapy>KHOTO PereHepPaTUBHOTO OX/IaXKAeHus: Kamephbl XKP/I, kakve
(hOpMBI TPAKTOB OXJTXK/IEHUS CJIE[yeT UCII0/b30BaTh, UTOOBI YBEJIUUUTD TETVIOCHEM U
TIPOYHOCTb KaMephbl PAKETHOTO IBUraTe/isi? BoibepuTe MpaBU/IbHbBIE OTBETHI U 3aITUIIIUTE
apryMeHTbl, 000CHOBBIBAOII[ME BEIOOD OTBETA .

1. rodprpoBaHHast MPOCTaBKa

2. ¢pe3epoBaHHBIN KaHa

3. 1jes1eBOM KaHall 110 BBILITAMIIOBKaM
4. 1meneBoM KaHas

Kakoro tura TypOuHa nipeicTaB/ieHa Ha cxeme? BribeprTe mpaBU/IbHBIE OTBETHI U
3anUIINTe apryMeHThl, 000CHOBBIBAIOIL{Me BEIOOD OTBeTa .
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1. OceBast TypOvHa

2. IlentpobesxHasi TypOrHa
3. LenTpobeskHast TypOrHa
4. OfHoCTyIeHYaras

5. JIByxcTyreHuaras

ITpu pa3paboTke MHEBMOTH/[PaB/IHUeCKON CXeMbl PAKeTHOTO /IBUraTesIsi Ha XKUAKHX
KOMIIOHEeHTaX C JO’KUTaHreM reHepaToOpHOTo ra3a B Kamepe, Kakoro Tvra OycrepHbie
HaCOCHBIe arperaTsbl JONyCTUMO YCTaHaBIUBAaTh?

BribepuTe OCHOBHBIE CHCTEMBI PeTyIMPOBaHUs1, KOTOPBIe [O/DKHBI TPUCYTCTBOBATH Ha
TTHEeBMOTM/IPaB/IMUeCKOM cxeMbl B cocTaBe CAY fBuraresisi C IIMPOKUM J1aria3oHoOM
W3MeHEeHHUs TSTH B TiofieTe. BeibepuTe MpaBUbHBIE OTBETHI M aPTYMEHTHPYITE BBIOOD.

¢ CucreMa U3MeHeHus! TATH
¢ CucreMa crabunvsanmu cootTHomeHust KomrnoHeHToB (CCK)
¢ CucTeMa CHHXPOHHOTO OTIOPOXKHeHUsT 0aKkoB

Kakoro tura (opcyHKa rpe/cTaB/ieHa Ha pUCyHKe? 3aruIlnTe pa3BepHyThIN
000CHOBaHHbLII OTBET.

b

BOTlpOCbl 3dKpblmo2o munda:
C eJabro Cl)OpMI/IpOBaHI/IH HUCXOOHBIX OAHHBIX [JIdA pa3pa60TKH KaMephbl paKeTHOT'O
ABUTaTeJisd, IIpOBeJNUTE COOTBETCTBHME Ha3HAUEHUA ABUTaTe/Id U 3HAYEHUA OaB/JI€HUA Ha

Cpe3e corvia

1 0,06 MIla
2 0,001 MIla

BUr'aTe/Ib O/11 KOCMHUUeCKUX
A A 3 0,00008 MIIa
JieTaTe/JIbHbIX ar[napaTOB

A I cTryniens
b IT crynens
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Ne 2 ITpu pa3paboTke MpoeKTa KaMephl IBUraTeIbHOM YCTaHOBKH C HACOCHOM CHCTEMOM
TI0/Iau¥ C ZIOKUT'aHHeM IreHepaTOpPHOTO Ta3a B KakoM Jifaria3oHe OyzieT HaXO[UTCS
JlaBjieHHe B Kamepe?
- no 4 MIla
-or 4 no 12 Mlla

- ot 10 go 25 MIla
Ne 3 IMpu pa3paboTke MpOeKTa JBUraTebHON YCTAHOBKY C MHOTOPOTOPHOM CXeMOM
TypOOHACOCHOTO arperara Jijisi CXeMbl XapaKTepHBI:

- Peanmm3anuist pasHoii yI7i0BOi CKOPOCTH HaCOCOB
- Hanmume penykropa
- TexHOMOrUYECKasi CJIOKHOCTh

- HagéxHocth

Ne 4 ITpu BeIOOpE MaTepuasna Jijisi KOHCTPYMPOBAHUS TYPOVHBI, KAKOH MaTepHralt
TMIpeArouTHTe/TbHee UCTI0b30BaTh /151 JIONaToK?

- JKaporpouHble CTaau U CI/IaBbl
- MOHOKpHCTAaIBI
- AFOMHHKEBBIE CTJ1aBbl

- KoHCTpyKI[MOHHBIE CTa/IH

Ne 5 Kakoti 13 npe/icTaB/IeHHBIX Ha PUCYHKE CIIOCO0OB KpeTUIeHus JIOTIaTOK HanboJiee
OTITUMAaJIeH MPY KOHCTPYUPOBAHUU TYPOUH /7SI ABUTATe/Ier OO/IBIINX TST?

a 0 b

Ne 6 ITpu pa3paboTKe KOMITOHOBKY CMECUTETLHOM IOJIOBKH KaMephl PAKETHOTO [IBUTATEIS,
paborTaroliei Ha )XUAKUX KOMIIOHEHTAX, YUeMY COOTBETCTBYIOT PEKOMEH/IOBaHHbBIE
3HaueHwus 11ara Mexxay ¢GopcyHKamu?

CxeMa: >KUJKOCTb->KUAKOCTb; (POPCYHKH

A 1 10...15 mm
OJJHOKOMTIOHEHTHBbIe
CxeMa: >KUJKOCTb-)KUAKOCTh; (DOPCYHKHU 7 15...20
[IByXKOMIIOHEHTHbIe MM
B Cxema: ra3->KujiIKOCThb 3 20...30 mm
No 7 ITpu pa3paboTke MHEBMOTHPABIUUECKON CXEMbI JIBUraTe/IbHON YCTaHOBKUA Ha OCHOBE

JKUAKOCTHOTO PaKeTHOTO ZIBUraTe/isi C HACOCHOW CUCTeMOM ToZiauH, Kak cyieiyer
PacCIIo/IOKUTh HACOChI OTHOCUTETBHO TyPOUHBI
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A ['eHepaTopHBbI ra3s 1 Hacoc okucuTens pacIionoxeH

OKUC/IUTETbHBIN 6/mke K TypOuHe
5 ['eHepaTOpHBIi ra3 2 Hacoc roprouero pacronoxxeH 6mke K
BOCCTAHOBUTEJbHBII TypbuHe
Ne 8 ITpu pa3paboTke TypOOHACOCHOTO arperara /ijisi ABUraTe/IbHON yCTaHOBKYA Ha OCHOBE

JKUZKOCTHOTO PAaKeTHOTO JIBUTaTe’Isl C IIMPOKKM JJMaria30HOM M3MeHeHUs! TSArH
1jesiecoobpasHee MCI0/Ib30BaTh CXEMY ...

- C KOHCOJIbHBIM pacIo/IoyKeHHeM aKTHBHOM TypOUHBI
- C LleHTpa/bHBIM PaCIOOKeHNeM PeaKTUBHOM TypOHHBI

- C KOHCOJTbHBIM PacCTo/ioyKeHUeM PeaKTUBHOU TypOUHbBI

Ne 9 Onpe/ieuTh KOMITOHOBOUHYIO CXeMY KOHCTPYKI[UM TypOOHACOCHOTO arperara Jijis
JKUJTKOCTHOTO PAaKeTHOTO JIBUTATeisi BTOPOU CTyTeHH, paboTarolieii Ha
CaMOBOCIUIaMEHSFOIIUXCST KOMIIOHEHTaxX TOTUTHBA. JIBUraTesib UMeeT BO3SMOXXHOCTHIO
ITyOOKOTO /IPOCCeTMPOBaHUs — U3MEHEHUS TATH B IIIMPOKUX [TUara30Hax.

A TypOOHACOCHBIH arperar ¢ __B___ pacroiokeHueM TypOUHEI

A — OpHOpOoTOpHBIA (be3peAyKTOPHBIN) / MHOTODOTOPHBIN (peAyKTOPHBII)

b - KOHCOJIbHBIM / LIEHTpa/IbHBIM

Ne 10 Ha cxeme npe/craBiieHa MHeBMOTH/paBardecKas CXxema >XUAKOCTHOIO PAKeTHOIO
[TBUTaTe/isl, COOTHECHUTe Ha3BaHUe dieMeHTa U Uy, yKa3aHHYIO Ha
MMHEeBMOTU/IPaB/IMUeCKOU cxeme.
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A -ra3oBbIf aKKyMYJISITOP JjaB/IeHHs
b — nycko-oTceuHo# K1arnaH
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B — obpatHbIii K1amnaH
I' — rasoreneparop

[ - pepykTop

E - TypbuHa
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