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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
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

A1 PAKETOCTPOEHUE

3aBepytomuii kKadenpoii Bopogaskud B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ABUTI'ATEJIN JIETATEJ/IBHBIX AIIITIAPATOB

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1/23-2 — cnocobeH pa3pabaTbiBaTh KOHCTPYKTHBHO-CHJIOBBIE W KOMITOHOBOUHBIE CXEMBI pakKeT-
HOCUTeNel, paKeTHO-KOCMHUEeCKHUX CUCTEM M UX COCTaBHBIX yacTei

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1/23-2

3HAHUS:

TUTIOB CXEMHBIX W KOHCTPYKTHUBHBIX pEIIeHWM [JBUTATe/NbHBIX yCcTaHOBOK ([IY), TpUHIMIIOB
obocHoBaHMs TmapaMeTpoB /1Y, crmocobOB onThMM3alH, 00ecreueHUs MaKCHMa/bHOW JIHepreTHueCKOon
3G GEeKTUBHOCTH WCIOMB30BaHUA [J[Y B cocTaBe pas3/MUHOTO Ha3HAUEHWsl HSHEPreTHUEeCKHX CHCTEM,
Oa3upyroleics Ha QyHIaMeHTa/IbHBIX MTPeCTaBIeHNsIX 0 1Y KaK C/I0)KHOH TEXHUUYECKOH CUCTEME;;

YMEHUs1:

(hopMHUpOBAThH OLIEHKY OCHOBHBIX JHEPreTHMUeCKHWX XapaKTepucTwk Y ¢ y4éToM BapuaTMBHOCTH WX
Ha3HaueHWsl, CXeMHBIX PEeIlleHnH, COCTaBa PabOUMX TOTUIMBHBIX KOMITO3HUIIHIA;

HAeblKu:
pa3p360TK1/I BAPUAHTOB CX€MHBIX pELHEHI/Iﬁ L[y C y‘—IéTOM BAPUATMBHOCTHU MX HA3HAYEHMH, 0a30BLIX

pabourx TTapamMeTpoB, COCTaBa PabOUMX TOTUTMBHBIX KOMITO3ULUMN.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa JBUTATEJIN JIETATE/IBHBIX AIIITAPATOB sBnsieTcst JUCLUIVIMHOW YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CogepxaHue [AUCLUIIIUHBI SIB/ISIETCSL  JIOTMYECKUM  TIPOJIO/DKEHHEM  JMCLIUTIINH: BBEAEHUE B
CIIEOUAJIBHOCTB, = YCTPOMCTBO n OYHKIIMOHNUPOBAHUE KOCMMWYECKUX
AITITAPATOB, YCTPOUCTBO N ®YHKIIMOHNPOBAHMUE JIETATEJ/IBHBIX AIIITAPATOB.

Cojep>kaHWe  JUCLIMIIMHBI  SIBASIETCSI OCHOBOW  JIii  OCBOEHUS]  JTUCLIUILIMH: OC\I}-IOBBI
IMPOEKTUPOBAHUSI PAKETHBIX CHUCTEM, OLIEHKA 3®®EKTUBHOCTU U3AE/INUN PKT,
OCHOBBI YCTPOMCTBA ITYCKOBBIX YCTAHOBOK.

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

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPETUYeCKOT0 1 3KCIIePUMEeHTA/ILHOIO UCC/IeJOBaHNUS B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJXO/IbI U METO/[bI PEIIeHHs TPodeCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOW M PaKeTHO-KOCMHMYeCKOH TeXHUKH, BKJ/IIOUast yIpaB/ieHHe TIPOeKTaMu
CO3/IaHUsT HOBBIX 00pA3Lj0B TEXHUKH Y YTHIU3aLWU YCTapeBILINX

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CACTEMATU3UPOBaTh U 00001[aTh MHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHWU U TIepClIeKTUBax Pa3BUTHsI PAKeTHO-KOCMUYECKOH TeXHUKU

¢ YK-6 — CrniocobeH yripaB/isiTb CBOUM BpeMeHeM, BbICTPauBaTh M Pea30BbIBaTh TPAEKTOPUIO
CaMOpa3BUTHS HAa OCHOBe MPUHIIMIIOB 00pa30BaHMs B TeUeHHe BCeH )KU3HU



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. JHepreTHyecKne 0CHOBBI pafouero npouecca B peakTHBHbIX ABHraTe/six. 1.1.
3 6 Tsira pakeTHOTO JBUraTens 1 yfenbHas aguabariueckas pabota. AHanM3 GOpMyIIbI TSTH. 2 2 2 0 0 10
VjenbHbINA UMITY/IbC, PACXO/IHBIHA KOMILIEKC, TAroBbIi koMriiekc. CHCTeMa UMITY/IbCHBIX
k03¢ duipeHToB noteps. 1.2. Kiaccuukaiys peakTHBHBIX JABUraTeseit.
Paspen 2. Xumuueckue tommmsa. 2.1. Knaccudukarys pakeTHbix Torus. TpeGoBaHust K
pakeTHbIM ToruIMBaM. 2.2. COOTHOILIeHHe KOMITIOHEHTOB ToruBa 2.3. JKujKue pakeTHble
3 6 TON/IMBA. XapakTepUCTHKa OCHOBHBIX OKUC/IUTe el 1 roprounx. IIpuMeHsieMble TOTUIMBHBIE 5 P 5 0 0 10
KOMITO3MLUH, 06/1aCTH MX TIPUMeHeHUs], XapaKTePUCTHKH. 2.4. B3anMoCBs3b lapamMeTpoB
pakeThbl 4 JBHrareis. BiusHue xapakTepUCTUK TOM/IMBA Ha MapamMeTpbl pakeTbl. OljeHKa
sddexTrBHOCTH TorIMB. CpaBHUTE/IbHBIE XapaKTePUCTUKK U 061acTu nnpumeneHnst XKPT.
Paspen 3. OcHoBHbIe 371eMeHThI JKP/. CxeMblI cHcTeM nojayu TonauBa B Kamepy JKP/I.
Cxems1 XKP/] ¢ qoxxuranuem u 6e3 Jo)KUraHus ra3oreHepaTopHsix rasoB. Cocras XKP/ u
3 6 €ro OCHOBHbIe 371eMeHThl. CXeMel 1ofiaun Tormea B Kamepy JKP/I (BbITecHUTeNbHAs 1 32 7 2 5 25 20
HacocHasi). OTKpbITast ¥ 3akpbiTast cxeMbl JKPJ]. O6/1acTh PUMEHEHHs U OCHOBHbIE
riapameTpbl. MeTo/MKa pacueTa 3HepreTyeckoro HanaHca.
Paspen 4. Opranusayusi pabouero npowecca U XapaKTepUCTHKH KaMep CropaHusi 1
rasoreHeparopos PJI. ®opwmbl Kamep cropanusi. [Iporecc cveceobpa3oBaHusi KOMIIOHEHTOB B
(hopcyHouHO# rosioBKe. OCHOBHBIE THITBI (POPCYHOK /IS CXEM «Ta3-Ta3», «Ta3-)KUAKOCTb».
3 6 KowmroHoBka opcyHoK. KoHcTpyKiusi rasoreHeparopa. OZIHO30HHBIH, /1BYX30HHbIN 35 10 4 6 25 20
rasorenepartop. I'a3oreHeparopb! paboTaroLie Ha OKUCIUTEeIbHOM U BOCCTAHOBUTE/ILHOM
rase, cpaBHeHMe. Byl oX/1a)ieHHsl KaMepbl CrOpaHUst U ra3oreHeparopa. OxnaxzjeHue u
Teruio3amura. Tpe6oBaHHUs K OX/TaXKAAIOLIUAM >KUAKOCTSIM. KOHCTPYKTHBHBIE 0COGHHOCTH
TPaKTOB OXJIaXK/IeHHsI.
Paszpen 5. O0Liasi TeopHsi JIONATOYHBIX MALIMH. YCTPOWCTBO U MpuHIMN padorsl THA.
Typ6oHacocHbIi arperar, HasHaueHHe. Bupl komroHoBkr THA: 0JHOPOTOPHBI,
MHOTOPOTOPHBIH; PeayKTOpHbIH, 6e3pesyKTopHbIi. Knaccudukarys Typ6un PL. OcHOBHbIE
XapaKTepUCTHUKU. Knaccudukaips HacocoB N0 KOHCTPYKLUN: TaHTeHLUAIbHbII, 0CeBOH,
3 6 LIeHTPOOEXKHBIH, IIHEKOLIeHTPOGe)XKHBIH. OCHOBHBIE XapaKTePUCTHKH A/isi HacocoB. [ToHsTHe 35 11 5 6 24 20
KaBUTALMK. PexxuM cpbiBa paboThI /151 Pa3HOTO THITa HacocoB. CrI0COObI MOBBIILIEHHs
[JaBJIeHMS HA BXOZ|E B HACOC /i7isi GOpbOBI € KaBuTaLueil. YIjioTHeHws, pumeHsiemble B THA
JUISl yCTpaHeHus yTeueK. BUibl yIIIOTHeHHUIA: KOHTaKTHbIe, GecKOHTaKTHbIEe. KOHCTpyKLys,
TIPUHLUIT JIeCTBUSA, MaTepHasibl YIJIOTHEHUH.
Paszpen 6. OCHOBHBIE 3/IeMeHThI CHCTEM aBTOMAaTHKHM ABHraresied. [IpuHIMI padoTsl 1
ycrpoiicrBa. Perynmuposanue YKPII. CrcteMa cTabU/IM3aLUN COOTHOLLEHHST KOMITOHEHTOB —
3 6 Ha3HaueHue, MPUHLUI JeHCTBUS, OCHOBHOM MCIIOMHUTE/IBbHBIN opraH. CucTeMa CUHXPOHHOTO 2 2 2 0 0 20
ornopokHeHust 6axoB. CrCTeMa pery/IMpoBaHuUs KaMepbl CropaHHsi. YIpaB/ieHe BeKTOPOM
TS,
Bcero 3a 6 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
~
3.2. JTaGopaTOpHBIH NPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHue pa3jesna
Tema /1ab0paTOPHOro NPAaKTUKyMa aya.
n/n JUCLMITTAHBI
JdacoB

Pasgen 3. OcHoBHble 3nemenTs! 2KP]I.
CxeMbI CHCTeM T0Z,auM TOT/IMBA B Kamepy
JKPII. Cxembl XKPII ¢ jokvranuem u Oe3
JO>KUTaHUs ra30reHepaTopHbIX T'a30B.

V3yueHne KOHCTPYKLMH Y IIPUHLMIIA A€HCTBUA
OCHOBHBIX arperaroB MHOTOKaMepHOU
JIBUTaTe/IbHOM YCTaHOBKU M€PBOM CTYIIeHU
OancTrUecKol pakeTbl U paKeTOHOCHUTEJISL.

Pasgen 4. OpraHu3saiys pabouero rpoiecca
2  |M XapaKTepUCTHUKU Kamep CropaHus U
rasorexHeparopos P]I.

N3yyeHne KOHCTPYKLMU U IPUHLMIA [JeHCTBUs
OCHOBHBIX arperaToB JiBUTaTe/IbHON YCTaHOBKU
PaKeTOHOCHUTeJIS C AOKUTaHHUEM T'eHepaTOpHOTO
rasa.

Pazpen 5. O6miasi Teopyst TOMaTOUHBIX
3 |MamwmH. YCTpONUCTBO U IPUHLIMM paboTh
THA.

N3yuyeHne KOHCTPYKLIMU U IPUHIIUIIA [eHCTBUs
OCHOBHBIX arperaToB JIBUTaTeIbHON YCTaHOBKU 6
C ryO0KUM APOCCeTUPOBaHUEM TATH.

Bcero 3a 6 cemectp 17

3.3. CamocrosaTenbHast padora crygenra (CPC)

‘ Ne ‘ Homep 1 HauMeHOBaHuUe pa3jeia JUCHHIIAHBI Copep)xaHue yueGHOro 3ajaHus ‘Oﬁ'LEM,

6
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n/n

yacoB

Pazpen 3. OcHoBHble 371eMeHThI JKP. CxeMbl
cucreMm nogauu torvea B kKamepy 2KP/I. Cxembl
JKPJI ¢ noxxuraHueM U 6e3 JOKUTaHUST
ra3oreHepaTropHbIX ra30B.

IToaroroBka K 1abopaTopHOMY
3aHSTHIO: U3yUeHHe
MTHEBMOTH/[PAB/THUECKON CXEMbI
JIBUTATeJIs.

11

IMToaroToBKa K 1ab0paToOpHOMY
3aHATUIO: U3yUeHUE KOHCTPYKTUBHBIX
0COOEHHOCTe# OCHOBHBIX arperaTtoB
JIBUTaTeJIs.

14

PII.

Pasgen 4. Opranu3saius pabouero rpoiecca u
XapaKTepUCTUKU KaMep CrOpaHUsi ¥ ra3oreHepaTopoB

IMToaroToBKa K 1ab0paTopHOMY
3aHSATHIO: U3yUeHHe
TTHEBMOTH/IPaB/TUe CKON CXeMBI
JIBUTATEIs.

11

IMoaroroBka K 1abopaTopHOMY
3aHSTHIO: U3yUeHHe KOHCTPYKTUBHBIX
0CoOeHHOCTel OCHOBHBIX arperaTtoB
JIBUTATeJIsL.

14

Pasgen 5. O6i1iast TeOpHst JIONIATOYHBIX MAIIIKH.
YcrporicTBo U npuHLUI padboTtel THA.

IToaroToBka K J1abopaTtopHOMY
3aHSTHIO: U3yUeHHe
ITHEeBMOTH/PaB/IMueCKOl CXeMbl
JIBUTATeIsI.

11

IMoxaroToBKa K iabopaTopHOMY
3aHATHIO: M3yUeHHe KOHCTPYKTHUBHBIX
0Cco0eHHOCTel OCHOBHBIX arperaToB
JIBUTATeTsI.

13

Bcero 3a 6 cemectp

74

4. ®OPMBbI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI

CEMECTP

HEJQE/IN CEMECTPA

5

9

10 |11 12 13|14 15 16

17

6

Cobec

JIP

Cobec

p Cobec | P

3a4.

YeioBHbIe 0003HAUCHUSA:

o JIP — aparHoCTHUeCKasi paboTa;

¢ Cobec — cobecesoBaHue;
¢ 3au. — 3aYeT.

TeKyLHi KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbBIE UHTEPBAJIb B
cnenyrommx ¢popmax:

JTMarHoCTUYecKas pabora;
cobecemoBaHue.

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS B opMax:

3a4yert.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. JleBuxwuH, JI. I1. FOHakoB. . Pabouue Tesa 1 TOruMBa pakeTHeIX Apurareneil. CI16.BI'TY
"BOEHMEX" um. II. ®. YctuHoga, 2015, 24 3k3.

2. B. T. EpoxuH. . Teopusi u poeKTUpOBaHWe pakeTHbIX ABurareneii. CaHkT-IletepOypr: Jlanb, 2022, 3.
pec.

3. I. I. Taxyn, B. W. baynun, B. A. BonoauH. . KOHCTPYKIUsi ¥ TTPOEKTUPOBaHUE >KUIKOCTHBIX PAaKETHBIX
JAsuraresieii. M.: MammmHocTpoeHue, 1989, 24 5k3.

4. [1. T. KpaBuenko, A. A. KupmmHa. . YcrporictBo asuraresns PII-0204 (8/144). CII6.BT'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2021, 35. pec.

5. 1. T. KpaBuenko, FO. B. AuuckeBuu, A. M. JlabaHoBa. . YcTpoiicteo asuratesns PI1-107. CI16.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2018, 81 3k3.

6. M. B. [TobpoBosibCKuii. . JKMIKOCTHBIE pakeTHbIe ABuraresid. OCHOBBI MPOeKTHpoBaHus. M.: V3a-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

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

8. 10. B. AHuckerwuy, [I. T. KpaBuenko, A. M. JlabaHoea. . YctpotictBo apuratesns 5/167. CI16.BT'TY
"BOEHMEX" um. A. ®. YctuHosa, 2017, 77 3k3.

9. FO. H. ®unumonoBs, FO. B. AHUCKeBUY. . BHyTprKaMepHble Npo1[eCChl B )KUJKOCTHBIX PAKeTHBIX
npeurareisnx. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2014, 24 3K3.

10. FO. H. ®unumoHos, FO. B. AHuckesuu. . [IpoekTpoBaHue BHYTPUKaMePHBIX NPOLIECCOB U OXJIaXKeHue

meuraresnieii. CI16.5I'TY "BOEHMEX" um. [I. ®. ¥YctuHosa, 2011, 371. pec.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — dyunamenTansHas 6ubmoreka BI'TY «BOEHMEX» um. [].D.
YcTuHOBa.

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl JaHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
He TpeOyeTcsi.

5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. TIpentapupOBaHHbIE HATYpHbIE 0OPA3LIbl OTJE/IbLHBIX 371eMEHTOB P/I.;
2. ITpoekTop.

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 paoueii mporpaMme AMCLUILIHHbI
ABUT'ATEJ/IN JIETATE/IBHBIX AITIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa JBUTATEJ/IN JIETATEJIBHBIX AIIITIAPATOB sBjsieTcsi AUCLUMIUIMHONW YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMHueckor TexHukd BI'TY "BOEHMEX" um. 1.®. YcrunoBa kadeznpoit A8 JBUTATE/IU U
SHEPI'OYCTAHOBKMU JIETATEJIBHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23-2 criocobeH pa3pabaTbiBaTh KOHCTPYKTUBHO-CUJIOBbIE M KOMITOHOBOUHBIE CXEMBI PaKeT-HOCHUTEJIEH,
PaKeTHO-KOCMHUUECKUX CUCTEM U UX COCTABHBIX UacCTeil.

Cojep>kaHrie AVCIATUIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C pa3HOOOpasWeM THUIOB CXEMHBIX W
KOHCTPYKTUBHBIX pEIIeHHWH JBUTATeNbHBIX YCTAaHOBOK (/[IY), ompezienstolux MPHUHIUILI 000CHOBAaHUS
rapameTpoB, CIOCOObI 0becreueH st JOCTHXKUMBIX YPOBHEH SKCIITyaTalMOHHOW HAZIEXKHOCTH, YKOJIOTHUECKUX
XapaKTepUCTHK, KOMIUIEKCHOM ONTUMM3aLMH MapaMeTpPOB MX TeXHUKO-3KOHOMUYeckod 3¢ddektrBHOCTH Y
KaK CJIO’KHOM TeXHHUUeCKOW CUCTeMBI C YYeTOM MX Ha3HaueHHsl M KOHKPeTHbBIX YC/IOBUM 3KCITyaTallvu.

[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 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIeKIIMOHHBIE 3aHsTHA (17 4.), 1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (74 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
ABUT'ATEJ/IN JIETATE/IBHBIX AITIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

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

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

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

HaumeHnoBaHue padoTbl

PexkomeHpiyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 3. OcHoBHbIe 31eMeHThI JKP/l. Cxembl cucTrem nojaur TomyiuBa B Kamepy 2KP/. Cxembl XKP/] c
JAO)KMTaHHEM U 0e3 JOKUTaHHA ra30reHepaTopHbIX ra3os.

TTO/rOTOBKA K TaGOPATOPHOMY M. B. TobpoBosibcKuii. . JKMIKOCTHBIE PAKETHBIE
SAHATHIO: W3yYeHHe nsurareny. OCHOBBI MpoeKTUpoBaHus: M.: M3a-Bo
[THEBMOTH/IDAB/THYECKOH CXeMbI MI'TY um. H. 3. Baymana, 2016 (1, 2) 11
[BUTATersI. I' T Taxyn, B. U. baynun, B. A. BonoauH. .
KoHCTpyK1usi 1 MpOEKTUPOBaHUE »KUJKOCTHBIX
TTo/rOTOBKA K 1a6OPATOPHOMY pakeTHBIX JIBUTaTesIei: 1(\/1[.221\)/[aU_II/IHOCTpoeHI/Ie, 1989
Zii’é?gg(’)?;g;iiﬁiggfsapz,f?;};?x . T. KpaBuenko, FO. B. Anuckeuu, A. M. JlabaHoBa. 14
P . YcrpotictBo apurarens P1-107: CII6.BI'TY
ABUTATE. "BOEHMEX" um. []. ®. Yctuxosa, 2018 (1-5)
Wrtoro no pa3zeny 3 25

Paspen 4. OpraHu3zanus padouero mporecca U XxapakTepUCTUKHU KaMep CrOpaHus U ra3oreHepaTropoB

PII.

IToaroToBka K J1abopaTopHOMY
3aHSTHIO: U3yUeHHe
MTHEBMOTH/IPAB/TMUECKON CXEMBI
JBUTaTesl.

[MToxroroBKa K jiabopaTopHOMY
3aHATHUIO: U3y4YeHHe KOHCTPYKTHBHBIX
0cobeHHOCTel OCHOBHBIX arperaToB
JIBUTaTeJIs.

I T Taxyn, B. U. Baynun, B. A. BonoauH. .
KoHCTpyKIusi ¥ MPOeKTUPOBaHUE KUJKOCTHBIX
pakeTHBIX ABUraTeseii: M.: MaimHoctpoenue, 1989
(5, 6)

10. H. ®unumonos, FO. B. AHHCcKeBuUU. .
BHyTpuKamMepHble NpoLecchl B KUAKOCTHBIX
pakeTHbIx gBuratensx: CI16.5TTY "BOEHMEX" um.
. @. YctuHoBa, 2014 (1-4)

M. B. TobpoBosibcKuii. . YKHMIKOCTHBIE PAKETHBIE
nsurarenu. OCHOBBI MpOeKTUpoBaHus: M.: M3a-Bo
MI'TY um. H. 3. Baymana, 2016 (4, 5)

. I. KpaBueHko, A. A. KupmvHa. . YCTpONCTBO
neurarens PI1-0204 (8/144): CI16.BI' TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2021 (1-4)
O. B. Anuckesuu, A. A. JleBuxuH. . OCHOBBI
yctpotictBa u Teopuu JKPI: CITI6. BT TY
"BOEHMEX" um. [I. ®. Yctunosa, 2016 (5, 6)
1O. H. ®unumonos, FO. B. AHUCKeBHU. .
[IpoekTrpoBaHUe BHYTPUKaMePHBIX MPOLIECCOB U
oxnaxzaenue geurareneit: CI16.6I'TY "BOEHMEX"
uM. [1. ®. YcruHoga, 2011 (1, 2)

11

14

Urtoro no pasgeny 4

25

Pazgen 5. O0uias Teopus JIONATOYHBIX MAIIHH. YCTPOWCTBO U MIPUHLMI PadoTh

1 THA.

[MoaroToBka K J1labopatopHOMY
3aHATHIO: U3yUeHHe

FO. B. Anuckeruu, /1. I. KpaBuenko, A. M. JTabaHoRa.

. YcrpoticTteo apurarens 5/167: CI16.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoga, 2017 (1-7)

11

11
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THEeBMOTHU/IPAB/INYECKON CXEMBI I. I. I'axyn, B. 1. baynun, B. A. BosoguH. .
JIBUTaTeJIsl. KoHCTpyK1usi ¥ MPOeKTUPOBaHUE »KUJKOCTHBIX
pakeTHBbIX JBUTaTesieit: M.: MammHocTtpoeHue, 1989
)
IMoaroTroBka K 1abopaTtopHOMY 1O. B. Annckesuy, A. A. JleBuxuH. . OCHOBBI
3aQHATHIO: U3yUeHHEe KOHCTPYKTHUBHBIX ycrpotictBa u Teopuu JKPI: CIT6. BT TY 13
0C00eHHOCTel OCHOBHBIX arperaToB "BOEHMEX" um. []. @. YctrroBa, 2016 (7)
JIBUraresis. M. B. [To6poBoabCKUi. . JKUAKOCTHBIE pAKETHBIE
asurarenv. OCHOBBI NpoeKTUpoBaHud: M.: M3a-Bo
MI'TY um. H. D. baymana, 2016 (6)
Wrtoro no pasgeny 5 24
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JBUI'ATEJIM JIETATE/IbHBIX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta
e cobecenoBaHue;
e  3aUerT.

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

CobecenioBaHue MTPOBOAMTCSA TIPH 3almuTe ABuraresist. OLieHUBaeTCst ClIOCOOHOCTh 00yYaroIerocs
HAMWTH 1 TIOKa3aTh OCHOBHbBIE 37IEMEHTHI IBUraTe/TbHOU ycTaHOBKHU Ha I1T'C 1 Ha HaTypHOM 00pasiie, CyMeTb
00BSCHUTE UX TIPUHIUT IeHCTBUS, 3HaTh OCHOBHbBIE XapaKTePUCTUKHU JIBUTaTe/TbHOM YCTaHOBKH, CTIOCOOHOCTh
00BSICHUTE LK/IorpaMMy paboTbl. CobecejoBaHKe YCIIEITHO TIPOi/IeHO, e/ 00yYarOIIUICs TPaBU/IBHO
oTBeTH/1 Oosiee ueM Ha 60% BOIIPOCOB Tpero/iaBaTesis.

[IpuMepHbIii NepeueHb BOTIPOCOB Ha 3alllUTy JBUraTes:

. Pacckasats 0 Ha3HaueHUU JBUraTe/Is.

. Pacckasarb 0 cocrase gBuraressi, yKkasarb pacriojioykeHve Bcex y3/oB Ha ITI'C.

. JonoxXuTh 0 CBOMCTBAX U XapaKTepUCTHUKAaxX TOIJIMBHBIX KOMIIOHEHTOB.

. Jo/I0)X1Th 3HaUeHUs 11apaMeTpOB [IBUTaTe/Isl.

. Kakue napameTpsl fiBuraresis B Kakux Ipejiesiax peryjaupyrTcs?

. Ykasatb Ha I1I'C Bce anemMeHTEHI, yKa3aTh UX Ha3HauYeHHe.

. Orucarb paboTy arperaroB I1py 3aryCKe U IepexoAHbIX PeKUMax.

. Orucarb paboTy arperaros ITpy OCTAHOBE JIBUTATeJIs.

0. Pacckasath 0 KaMepe CrOpaHusi: COCTaB, OCHOBHBIE XapaKTePUCTHUKH, paboTa.

1. Kakuie 0c0GeHHOCTH UMeeT cUcTeMa cMeceoOpa30BaHust B 3TOM JiBUTaTere?

12. Kakue ocobeHHOCTH ox/iaXeHus1 Kamepsl U ['T' umeroTcst y 3Toro gBuraresnsi?

13. Omnucarb ocHoBHBIe 0cobeHHOCT THA: Ha3HaueHue, COCTaB, OCHOBHBIE XapaKTePUCTHKH.
14. VI3 KaKUX 3JIEMEHTOB COCTOMT CHCTeMa yIioTHeHuid THA, kak oHM paboTarot?

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

16. Kak ycrpoeH I'T": kakue nMeeT XapaKTepUCTUKU?

17. Kakue Ha 3TOM JiBUraresie UCI0JIb3YOTCS arperarsl yIpas/ieHus], peryJIMpOBaHusl, KOHTPOJISA?
18. Pacckazars ycTpoicTBO, 0COOEHHOCTH KOHCTPYKLUM M 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 1 Kak paboTaroT K/larnaH Bo3/[yxa, Kakoe y Hero Ha3HaueHHe.

23. Kak ycTpoeH 1 Kak paboTaroT KJiaraH OKUC/IUTeEIs, KAKOe Y Hero HasHayeHue.

24. Kak ycTpoeH U Kak paboTaloT KJiaraH 0Tceuky roptodero ot I'T, Kakoe y Hero Ha3HayeHHe.
25. Kak ycTpoeH 1 kak paboTatoT K/anaH otceuku roptodero ot KC, kakoe y Hero Ha3HaueHue.

R, ONNOOUTR, WN -

3auert
3auéT BLICTAB/ISIETCS MPU YCAOBUU TOJIOKUATEILHOM 3all[UThl BCeX U3y4yaeMbIX JBUTaTesell U yCIellIHOM
HaNMCaHUH BCEX TUAarHOCTUUYECKUX PaboT.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe w X ;E
3aHATHA B ; = am
7 g = SRS
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Paspen 1. DHepreruyeckue
3 6 |ocHOBBI pabouero mporecca B 2 2 2 0 0 10 |Cobecemopanue
PeaKTHUBHBIX /BUraTe/IfAX.
3 6 |Pa3pgen 2. XumHnueckue TOI/IMBA. 2 2 2 0 0 10  |CobecenoBanue
Pa3pen 3. OcHOBHBIE 3/IeMeHThI
JKPJI. CxembI cucTeM NOJa4H
3 | g |TommsaBkamepy KPL. Cxembt | 5, |, | 5 | 5 | o5 20 |Cobecenosanue
JKP]I ¢ fo>xuranueM u 0e3
JAOXKUTaHUS ra3oreHepaTopHbIX
ra3os.
Pazgen 4. Opranuzanusa padouero
3 | @ |MpomeccaH XapaKTEpHCTHKH 35 10| 4| 6 | 25 20 |Cobecenosanue
KaMmep CropaHus 1
rasorexseparopos PJI.
Pazgen 5. O0mias Teopus
3 6 |monmarounbIx MamuH. Ycrpoicreo | 35 | 11 5 6 24 20  |CobecenoBanue
u npuHIun padorsr THA.
Pa3pgen 6. OCHOBHbIE 3/1eMEeHTbI
3 6 |cmcTeM aBTOMAaTHKH JABHUTaTe/Ied. 2 2 2 0 0 20 |CobecenoBanue
IpuHIUn padoThl U YCTPOMCTRA.
Bcero 3a 6 cemecTp 108 | 34 | 17 17 74 100
Bcero mo agucIMninHe 108 | 34 17 17 74 100
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Kputepuu oneHuBaHus

IICK-1/23-2

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Bonpocbl omkpbimoz2o muna:

[Tt OMHOPEXKMMHBIX JIBUTaTe/TbHBIX YCTAHOBOK OOJIBIINX TAT, pab0TarOMIUX B MJIOTHBIX
cosix arMocdepsl, Kakasi CUCTeMa T10/jaurl KOMITOHEHTOB TIPUMeHsIeTCsT? 3ariIinTe
Pa3BEPHYTHIN 000CHOBAHHBIN OTBET.

ITpy MPOEKTUPOBAHUM [IBUTATE/TbHBIX YCTAHOBOK CPaBHUTETLHO HEOOBITINX THT,
V3MEHSIIOLIUXCS B IIMPOKOM JMara3oHe, C BO3MOKHOCTBE) MHOTOKPATHOT'O 3aIlycKa,
paboTaroLux B pa3psbkeHHOM aTMocdepe, ¢ KaKoi CUCTeMOH 1ofjaur KOMITIOHEHTOB
TOTIMBA Liesiecoobpa3Ho pa3pabaThiBaTh XKUAKOCTHBIE IBUTATEMN? 3alyIInTe
Pa3BEPHYTHIN 000CHOBAHHbIN OTBET.

B ueMm npuHIMITHANIBEHOE OT/IMUKE PAKeThI-HOCHTEJIS C IBUTATe/TbHOM YCTaHOBKOM,
paboTarolieil TIo cxeMe C I0KUraHWeM FeHepaTOpHOTO Ta3a OT JBUraTeIbHON
YCTaHOBKH, paboTaroiie 1o cxeme 6e3 [0)KUTaHUS FTeHEePAaTOPHOTO ra3a? 3aruIlmTe
pa3BEPHYTHI 000CHOBAHHBIN OTBET.

Kakue mpuMeHsOT criocobbl 60pL0ObI ¢ KABUTAIMEH MTPU pa3pabOTKe >KUAKOCTHOTO
PaKeTHOTO /IBUTAaTe/Is], pabOTaroIIero Ha TOTIMBHBIX KOMITOHEHTaX, 00/1a/1aroIux
BBICOKMMH KaBUTALJMOHHBIMU CBOMCTBAMH? 3allUILUTe Pa3BEPHYTHI 000CHOBaHHBIN
OTBeT.

ITpu pa3paboTke Kamepbl KUJKOCTHOTO PaKeTHOTO JBUraresisi 101 CTyreH! pakeThl-
HOCHUTeJIsI, KaKre BO3MOKHBI CITIOCOOBI OX/TaXKAeHHsT KaMepbl DaKeTHOTO JBUTaTesisi?
3anmiuTe pa3BEPHYTHIM 000CHOBaHHBIM OTBET.

B kakmux cxeMax >KUJKOCTHBIX paKeTHBIX ABUTATe/el ZOMyCTUMO TIPUMeHeH e
KOMITOHOBKHM TypOOHACOCHOTO arperara 1o cxeme ¢ KOHCO/TbHBIM PacrioyioXKeHHeM
TypOMHBI? 3anuivTe pa3BEPHYTHI 000CHOBAHHBIN OTBET.

ITpu MpoeKTUPOBaHWM KaMephI ABUTaTesisi, paboTarolel Ha XKUJKUX KOMITOHEHTax
TOTUIVBA, JJIS1 AOCTHKEHHUS] MAaKCUMa/TbHOM 3Hepro3gdekTuBHOCTH (yIe/IbHOTO
VIMIY/TbCa) MPUMEHSIIOT SiIPOBbIe (POPCYHKH KaKUX THUMOB? BhibepuTe mpaBU/IbHbIE
OTBETHI U 3aMUIIINTe apryMeHThI, 000CHOBBIBAIOIIE BBIOOD OTBETA .

1. LleHTpOOEeXKHBIE IBYXKOMITOHEHTHBIE (POPCYHKH C BHEIITHUM CMeIleHUeM

2. 1IeHTpobeXKHBIe IBYXKOMIIOHEHTHbIe (HOPCYHKH C BHYTPEHHUM CMellleHHeM
3. O/IHOKOMITOHEHTHBIE 1[eHTPOOeXXHbIE (hOPCYHKU

4. cTpy¥iHBIE OHOKOMITIOHEHTHBIE ()OPCYHKHU

Kakue ¢hopMbI TPAaKTOB OX/Ia>K/I€HUsI KaMepbl PAaKeTHOTO JIBUraTesIsi peKOMeH/yeTCst
WCII0/Ib30BaTh, YTOOBI YBEUUUTh TEIUIOCHEM M TIPOYHOCTh KaMephbl PAKETHOTO
Apuraresisi? BoibepuTte rmpaBuibHbIE OTBETHI U 3allUILIKMTE aprYMEHThI, 000 CHOBBIBAIOLLHIE
BBIOOD OTBeTa .

1. rodprpoBaHHast TPOCTABKa

2. dhpe3epoBaHHBIN KaHA

3. 11e/IeBOl KaHaJI 10 BBIIIITAMITOBKaM
4. 11eseBoM KaHas

5. KOMOMHUPOBaHHBIM KaHas

Kakoro Tumna Typ6uHa rpe/cTaBieHa Ha cxeme? BeibepuTe paBU/IbHbIE OTBETHI U
3amMMINKTe apryMeHThbI, 000CHOBBIBAIOII[HE BLIOOD OTBETA .
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1. OceBast TypOvHa

2. IlentpobesxHasi TypOrHa
3. LenTpobeskHast TypOrHa
4. OfHoCTyIeHYaras

5. JIByxcTyreHuaras

Ne 10 CxeMa /iBUraTe/IbHOM YCTAaHOBKY KaKOM CHCTEMBI [10/lauy Mpe/icTaB/IeHa Ha PUCYHKe?
BribepuTe NpaBU/IBHBIN OTBET U 3alMIIMTe apryMeHThI, 000CHOBLIBAIOILFe BHIOOP

OTBeTa .

1. BLITeCHUTE/ILHOMN
2. HACOCHOM C /TO)KUTaHWeM TeHepaToOpPHOTo ras3a
3. HaCcOCHOM 0e3 [[o)KUTaHUs reHepaTopPHOTo rasa

16
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Ne 1l

Ne 2

Ne 3

Bonpocbl 3akpbimozo muna:

Ha pucyHKke ripezcTaB/ieHa THEBMOTU/paB/inyuecKasi CxemMa >KUAKOCTHOIO PAKeTHOTO
[BUraresisi, COOTHeCHTe Ha3BaHHe 3/ieMeHTa ¥ LUdpy, YKa3aHHYO Ha
MTHEeBMOTH/IPaB/INUECKON CXeMe.
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A -ra3oBbIf aKKYMYJISTOD [aB/eHMs
b — mycko-oTceuHoit Ki1anaH

B — oOparHbIii KaraH

I' — razoreneparop

1 - pepyxTop

E - TypbuHa

ITpu pa3paboTke pakeTHOTO JBUTATesIs C Y3KUM JUara3oHOM W3MeHeHUs TSTH,
paborTatoliiero 1o 3aKpeIToi cxeMe (C A0XKUraHUEM I'eHepaTOpHOTo rasa B Kamepe
CropaHus), Kakyto cxeMy TypOOHACOCHOTO arperara Ljesiecoobpa3HO HCIOIb30BaTh?

- C KOHCOJTbHBIM PacTioyioyKeHHeM aKTUBHOMW TypOWHBI
- C [leHTpa/bHBIM PACIIOI0KEHNEM PeaKTUBHOM TyPOHHBI

- C KOHCOJTbHBIM PacTioyIoKeHHeM PeaKTUBHOU TYPOUHBI

[Inist KamMepsI ABUTaresisi paboTaroleil Ha )XUIKAX KOMITOHEHTAX TOTIIABA, TIPU /IaB/IeHUN
B Kamepe 170 aT™, Kakoe OXJIaXKJeHue 11e/ieco00pa3Ho UCI0/Ib30BaTh?
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Neo 4

Ne 5

Ne 6

- Hapy)>kKHOe pereHepaTHBHOE OX/IaXK/leHUe C OpraHu3aliyeil BHyTpeHHero
MIPUCTEHOYHOTO CJI051 C U30BITKOM TrOpPIOUero

- Hapy’>KHOe pereHepaTHBHOe OXJIaXK/leHHe C TIpUMeHeHeM BHYTPEeHHETO 3aBeCHOT0

OXJIaXK1eHUA

- Hapy)KHOe HepereHepaTUBHOe OXJIaXKIeHHe C MPUMeHeHHeM BHYTPEeHHero 3aBeCHOro
OXJIXKIEHUSI

Kakue yc/10Bus TPy pacuéTe JO/DKHBI BEITIOHATHCS, UTOORI TI0f00paHHas cxeMa
OXJIAXKIeHUs KaMephbl AB/sIach paboTocnoco6Hoi. CooTHeCUTe HOMEpAa C BapUaHTaMH
OTBETOB.

e TemMriepaTypa CTeHKH CO CTOPOHHI ra3a. [1] AomycTumMoit TeMriepaTypbl HarpeBa
MaTepuarna

o Temmeparypa oxakaaroiei )Xuakocty T, [2] TemriepaTypbl KUTIeHUS
oxJaKAaro1en xuakoctu Tk.

¢ Temmeparypa CTEHKH CO CTOPOHBI KUAKOCTU. [3] TemriepaTypbl
KOKCc00Opa3oBaHwusi.

e Temmeparypa oxmia)kAarolei >KUJKOCTH. U CTEHKU CO CTOPOHBI OXJIaXK/jatolei
JKUAKOCTHU. [4] TemmiepaTyphl pa3/ioyKeH sl OXJIaX/Jatolllero KOMIoHeHTa

BapI/IaHTI:I OTBETOB:

e A - Menb1iie

e b - Bonpe

¢ B - MeHsl11e iy paBHa
e I' - Bonbiue win paBHa

ITpn ycnoBuy, 4TO KOMIIOHEHTHI KaMephl PaKeTHOTO JIBUTaTeIs - ra3000pa3HbIif
OKHC/IATEJIb U )KUAKOe TOprouee, TO /1S JOCTIDKEeHNSI MAaKCUMa/IbHOTO 3HAYEHUS
VAeIbHOTO UMITYJ/IbCa KaKoH [J0/DKHA ObITh KOMIIOHOBKA CMeCHTe/TbHOM TO/I0OBKU?

1. KoHI[eHTpUYEeCKOe PacTio/IOXKeHHE S/IPOBBIX JIBYXKOMITOHEHTHBIX
Ta30>KU/IKOCTHBIX (hOPCYHOK

2. [lTaxMaTHOE pacTIOIO}KeHNE SIAPOBBIX OJHOKOMITOHEHTHBIX CTPYUHBIX (POPCYHOK

3. KoH1jeHTpHUeckoe pacIioyioykeHre sifipoBbIX OHOKOMIIOHEHTHBIX CTPYHMHBIX
dhopcyHok

4. CoToBOe pacrionoyKeHue SAPOBLIX [BYXKOMITOHEHTHBIX Ta30KUJKOCTHBIX

dhopcyHok

OnpeieuTh KOMIIOHOBOUHYIO CXeMy TypOOHACOCHOTO arperara Jijist >)KUAKOCTHOTO
PaKeTHOTO ABUraTe/Isi BTOPOM CTyreHU. PakeTHbIl ABUraTesib paboTaeT Ha
CaMOBOCIIAMEHSTIOIINXCST KOMITOHEHTaX U UMeeT BO3MOKHOCTBIO TTyOOKOTO
JIPOCCeNMPOBaHUs — W3MeHeHHUsl TSITH B LIIMPOKUX AuariazoHax. ComnocraBbTe 1udpy C
BapHaHTaMH OTBETOB

[1] TypboHacocHsI# arperar c [2] pacronokeHrueM TypPOHHbI
BapuaHTbI OTBETOB

[1]-A. OgHOpOTOPHLIH (be3peyKTOPHBIN);
[1]-b. MHOrOpOTOpHBI (pefyKTOpPHbIH);
[2]-B. KOHCONBHEBIM;

[2]-I". LleHTpasbHBIM:

B uem 0c00eHHOCTE peryIMpoBaHus 110 Tsre KUAKOCTHOTO PAKETHOTO JIBUTATerst
OTKDBITOM CXeMbl (cxeMbl Oe3 10)KUraHHs TeHepaTOpHOro rasa)?

YciioBre: pakeTHBIM [IBUTATe b NOJKEH PeryIMpPOBaTLCS T10 TSATe B IITUPOKOM JMaria3oHe.
N nmeTs MakcyMMasibHOE 3HaueHyve yZie/IbHOrO UMITy/IbCa Ha BCEM y4acTKe TPaeKTOpUU
ToJIETA.
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Ne 8

Ne 10

BribepuTe npaBusibHbIE OTBETHI.
- B ra3oreHeparope Mo/ilep;KuBaeTcs O[JMHaKOBOe COOTHOILIeHHe KOMIIOHEHTOB
- B KaMepe IO/lep’KUBaeTCs OLMHAKOBOe COOTHOLIEHNEe KOMIIOHEHTOB

- pETy/MPOBAaHKeE T10 TATe OCYIIEeCTBSeTCs 3a CUET M3MeHeHUsl TeMIIepaTyphbl
reHepaTopHOTro rasa

Kak Ha3bIBaeTCs1 KOMIIOHOBOUHAsi CXeMa TypOOHACOCHOTO arperara Zijisi IBUraTe/IbHbIX
YCTaHOBOK PaKeT-HOCHTeJiel paboTarolux Ha KPUOTeHHBIX KOMITOHEHTAaX TOTUTUBAX,
Tpe/iCTaB/IeHHAast Ha PUCYHKe?

HO

(

_A_ cxema c _B_ pacnonoxxeHueM TypOUHBI

A — MHOrOpoTOpHast B — KOHCO/IBHBIM

A — ogHOpoTOpHas B - LjeHTpanbHbIM

OmnuIumTe 1oc/ef0BaTeNbHOCTb Pa3paboTKH KUAKOCTHOM /IBUTaTe/TbHOW YCTaHOBKU

A OOocHoBaHHe THUTIA U OCHOBHBIX pabounx MapaMeTpOB JBUTaTe/IbHON YCTaHOBKU C
1[e/TbI0 CO3/IaHus TTHEBMOTHAPOCXEMBI U3/1e/ s

b PacuéT 0CHOBHBIX 371EMEHTOB CHCTEMbI IIMTAHMS JKUAKOCTHOI'O PaKEeTHOT'O ABUTaTeJId

B Pacuért, mpoekTupoBaHre, KOHCTPYHPOBaHHE OCHOBHOTO arperara, Orpe/iesisFoliero
TATY

[Tepeuncnute hOpMbI TPAKTOB OXJIaXK/AEHHS B TIOPsJIKe YXY/IIIeHUs TelJI00TJaud OT
CTeHKH K OXJIaXKJatolliel )KUJKoCTH

A. I'maaxuii 111e/1eBOM KaHasl
b. ®pe3epoBaHHbLIN KaHA

B. I'oppripoBaHHas nmpocTaBKa
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