MMHOBPHAYKH POCCHI

(epepanbHOe rocyfapcTBeHHOe OIO/PKeTHOe 00pa3oBaTe/IbHOE yUPeX/AeHHe BhICIIEero 00pa3oBaHus
«banTuiickuii rocyfapcrBeHHbIi TexHnyeckuii yausepcuter «BOEHMEX» um. JI.®. YcTuHoBa»

(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXJARO
IexaH dakynsreTa

FOnakos JI. I1.
(mopmuce) [214(0)
« » 20

PABOYASA ITPOT'PAMMA TN CIIATIVINHBI
PACYET TBEPIOTOIUIMBHBIX PAKETHBIX IBUTATEJIEN

HanpasnieHnue/cneruaabHOCTb OATOTOBKH

Crnenuanusanus/npoguas/nporpaMmma

MOArOTOBKH

YpoBeHb BbICILIEro 00pa3oBaHus

®opma odyueHus

dakyabTeT

Beinyckaromas Kagepgpa

Kadeapa-pa3zpadoTunk padoueii mporpamMmsl

24.05.02 TIpoeKTHpOBaHHE ABHALIHOHHBIX U PAKETHBIX JBUrarTeiel

HDOEKTHDOB&HI/IE PAaKeTHBIX ;[BnraTenei«i TBEPAOro TOI/IMBA

Crnenuaaurer

OuyHas

A PakeTHO-KOCMHYECKOH TeXHHUKHU

A8 IBUTATE/IN 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIITTAPATOB

A8 IBUTATE/IM 1 SHEPI"OY CTAHOBKMU JIETATEJ/IBHBIX AIIITAPATOB

A YACBHI (1o HaIMUMI0 BU/AOB 3aHATHIH) o
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JIUCT COI'J/TACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBMH C TPEBOBAHUAMUI ®EJEPA/IBHOI'O
T'OCYJAPCTBEHHOI'O OBPA30OBATE/IbHOI'O CTAHJJAPTA BBICHIEI'O OBPA3OBAHNA (®I'OC BO)

24.05.02 ITpoeKTHpOBaHNe aBHALIMOHHBIX U PAKeTHBIX JBUraTe/en

roz, Habopa rpymmsr: 2024

IIporpaMMy COCTaBHIIH:

Kadenpa A8 IBUTATEJ/IA 1 DHEPT'OY CTAHOBKU JIETATEJIBHBIX
ATITIAPATOB
JleBuxuH ApTeM AJieKceeBWY, K.T.H., ZIOLIEHT, 3aBeAyroiuii Kadeapoi

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITIAPATOB
Caeuenko ['puropuii BoprcoBuu, crapiumii npenogaegaresb

ITporpamma paccMoTpeHa
Ha 3aceqanuu Kadeapbi-paspaborurka
paboueit nporpammel A8 IBUTATE/IN U SHEPT'OY CTAHOBKU JIETATEJ/IBHBIX AIITIAPATOB

3aBenytomuii Kadenpoii JleuxuH A.A., K.T.H., 0L,

IIporpamma paccmoTpeHa
Ha 3ace/jJaHu! BhITyCKaroleit kadespsl

A8 NBUT'ATEJ/IN 1 DHEPI'OY CTAHOBKU JIETATEJ/IbHBIX AITITAPATOB

3aBeaytowuii Kadenpoii JleuxuH A.A., K.T.H., 0L,




PABOYASA ITPOT'PAMMA TN CIIAIIVINHBI
PACYET TBEPJJOTOIUTMBHBIX PAKETHBIX JIBUTATEJ/IEN

Pa3pesbl paboueii mporpaMmsl

1. EJIN OCBOEHMA OVCHNITIVHBI

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUE JUCLUIIIMHBI

4. ®OPMEI KOHTPOJIAA OCBOEHMA JUCHUAIIIVNHBI

5. YYHEBHO-METOIMYECKOE 1 TH®OPMALMOHHOE OBECIIEYEHUWE JVCHUITIIMHBI
6. MATEPUAJIBHO-TEXHWMYECKOE OBECIIEUEHUE JUCHUIT/IMHBI

IIpustoxkeHus K padoyel mporpaMMe JHCIUIITHHBI
e Tlpunoxenue 1. AHHOTaLUus paboueii MporpaMmel

o TIpunoxenue 2. TexHonoruu u ¢hopmbl 006yueHHs
o [Ipunoxenuve 3. @oHABI OLIEHOYHBIX CPEJCTB



1. OE/IM OCBOEHUSA TNCHOUITI/INHBI

L[E]'H:}O O0CBO€HUA JUCHUIIIMHBI ABJIAETCS Cl)OpMI/IpOBEIHI/IE c1eJyrommnx KOMHETEHHHﬁ:

T1CK-3.4 — c11ocoOHOCTDb TTPOBOJWTE PaCUYETHI TIPOLECCOB B PAKETHBIX ABUTATESIX, MPOYHOCTH U HaJ|EKHOCTH M3[e/Ni U UX|

COCTaBHBIX 3JIEMEHTOB

@DopMHPOBaHUIO KOMIIETEHLMH CY>KUT JOCTIDKEHHe C/IeAYIOIIX pe3y/IbTaToB 00pa30BaHus:

IICK-3.4

3HaHUA:
MeTopl pacueTa 3HepreTHYeCKUX, BHyTpubanmcTrnueckux xapakrepuctvik PIATT. IlpencTtaBneHre 06 0co6eHHOCTSX

nipoektupoBanys PITT v ero cocTaBHBIX 3/1eMEHTOB;

YMeHusl:
IToHrMaHHe B3aMMOCBSI3M BHYTPUKaMepHBIX MPOLIECCOB, Tra3oQuHaMuKH, TeryioobMeHa B PATT u ocobeHHOCTSX

KOHCTPYKTHBHBIX pellleHHH;

HABbIKU:
PacueT 0CHOBHBIX HEpreTUYeCKUX, BHYTPUOATUCTUUeCKUX XapakTepucTuk P TT.
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2. MECTO JUCIIMIIVINHBI B CTPYKTYPE OOII BO

Iuciunmmsa PACUET TBEPJOTOIIMBHBIX PAKETHBIX JIBUTATEJIEM siBnsieTcs AUCIUTUTHON
o0si3are1bHOM yacTH 0/10Ka 1 MporpaMmel MOATOTOBKY 110 Harpae/ienuto 24.05.02 ITpoekmupoeaHue aguayuoHHbIX U
DpaxkemHbIx 0gueamenell.

CopepkaHue [UCLMIUIMHBI SB/ISIETCSL JIOTUYeCKUM TIPOJJO/DKEHIEM  IUCLIUTIIVH! OCHOBBI YCTPOMCTBA U
TEOPU TBEPJOTOIVINBHBIX PAKETHBIX IBUT'ATEJ/IEN.

Copep)kaHue [JUCLMIVIMHBI ~ SIBAsieTCs OCHOBOM  fAnsti  ocBoeHust jaucuuruiiH: IIPOEKTUPOBAHUE U
KOHCTPYUPOBAHUE PAKETHBIX JIBUTATEJ/IEV HA TBEPAOM TOILIUBE, ITPOIIECCHI TEINIOOBMEHA
B PAKETHBIX [IBUTIATEJ/IAX, ABUI'ATE/IN JBYXCPEJHBIX AIIIIAPATOB, INEPCIIEKTUBHBIE Y HA
TBEPIOM TOIIV/IUBE.

HpeABapI/ITEJ'ILHLIE KOMIIeTeHLIHH, CCl)OpMI/IpOBaHHLIE y 06y11a}01_uer0c91 A0 HaydaJ/ia u3yuyeHus AUCHUTIIUHBI:

¢ TICK-3.5 — CniocobeH NpoBOAHTh TIOUCK, CHCTEMaTH3UPOBaTh M aHA/IM3UPOBaTh MH(GOPMALMIO 10 KOHCTPYKTUBHBIM U
CXeMHBIM pellleHHsIM CYIL{eCTBYIOILed paKeTHO-KOCMHUeCKOI TeXHUKHU U UX 3/IeMeHTOB

¢ TICK-3.6 — Cniocob6eH pa3pabarbiBaTh 3CKH3HBIN (TeXHUUECKHMIT) TPOEKT (aBaHMPOEKT) M0 CO3AaHUI0 (MOJepHHU3aLH)
TBep/IOTOIUIMBHBIX PaKeTHBIX JBUrarTesiell U UX COCTaBHBIX 3/IeMEHTOB



3. CTPYKTYPA 1 COAEPKAHUE TNCHUIIJINHBI

OO61wast TPY0EMKOCTh JUCLIMILUIMHEI COCTABSeT 4 3.e., 144 u.

3.1. CopeprxaHue (UaKTHKA) JUCIUATINHBI

AyauTOpHBIE 3aHATHS N
B KOHTaKTHO¥ (opme g%,
E
] -
Q 3] ° g g5 | &8
& = HaumeHoBaHHe pa3je/ioB M AMAAKTHYECKHX eJHHHIY = =] ] g8 55 8z
< = o E g 5 E e 2
=) a == S E
S 3 | & | E5 | £
] = & R <
=] o= %
= ]
O
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Paspen 1. OcHoBHble xapakTepucTHKH PITT. Pe)xuMbl paboThI COTUIA. Y/€/IbHBIH UMITY/IbC TSATH, IOTEPH.
3 6 Pacxo/iHblil KOMIITIEKC, TATOBBIN Komruiekc. [TonHeli nMmysbc Taru. Kosdduipment maccoBoro 15 5 5 0 10 10
cosepuieHcTsa PATT.
Paspen 2. Ocobennocru paGouero nponecca B PIATT. CkopocTs ropetusi TPT Kak OCHOBHO# pacyeTHBbIi
napameTp. OCHOBHbIe CBeJleHHs 0 (PU3UKOXMMHUUECKHUX 3aKOHAX rOpeHus a/uIMCTHYecKuX 1 cMeceBbix TPT.
3 6 3aBucumoctu ckopoctd TPT OT iaB/eHust ¥ Haua/IbHOM TeMrieparypsl. [ToHsITHe O cTalMOHapHON U 26 16 10 6 10 20
HeCTalOHapHOH ckopocTsx ropenns TPT. TopeHne TBep/bIX PaKeTHBIX TOTUIMB B YC/IOBHSIX 06/1yBa
ropsiiiieif MOBePXHOCTH ra30BbIM NOTOKOM. HeycToitunBocTs paGouero nporecca 8 PITT. MeTozyka
pacuera 3TT.
Paspen 3. Tensioo6men B PATT. OGuiue cBeferust o Terioodmere B PIITT. KOHBEKTHBHBIN 1 JTyUHCThII
3 6 Tern006MeH. OCHOBHBIE CIIOCOOBI TET/IOBOM 3aLLUThI 7eMeHTOB KOHCTpyKuuy PIITT. Meroauka pacueta 26 16 10 6 10 20
T3I1.
Paspen 4. Ilpoyecc Bocnyiamenenust ocHoBHoro PATT. Pexxumb! pa6orst 1 PATT npu oTceuke TACH.
Crnioco6s1 Bocramenenust 3TT. KoncrpykTuBHble cxeMbl. CoctaB. MeTozibl BbIGOpA THIIA M MacChl 3apsijia
3 6 BOCI/IAMEHHUTE/IbHOTO YCTPOHCTBA. MeToAKKa pacyeTa BOCILIAMEHSIFOLLEro yCTpoiicTBa. Criocobsl 28 18 10 8 10 20
npexpauleHust paGotel Asurarens. Gusnyeckue nporeccel B KC PATT npu criafie AaBneHust. MeTozp!
pacyera IlapamMeTpoB 1pu ocraHose [1Y.
Paspen 5. T'asogunamuka PATT. Teuenue rasa B KC. Teuenue npogykToB cropanus B coniax P/l Pacuer
3 6 Ta30[jMHAMHYeCKUX TTapaMeTpOB. DHepreTHUeCKHe 1 reoMeTpHUeCKIe XapaKTepUCTHKY coria. Obime 29 19 10 9 10 20
3a/lauM NPO(UINPOBaHHS Coria. MeTozMKa MoCTpOeHHs ONTUMAIBHOTO KOHTYPa COoria.
Paspen 6. Pacuer nap TpoB PATT, oc TH pery. Maccosslii pacxof. [laBneHue B
3 6 Kkamepe cropanus. OlieHKa 10Tepb Y/elbHOT0 UMITy/bca. MeTo/bl onpe/iesieHus ONTHMaIbHbIX POEKTHBIX 20 11 6 5 9 10
niapametpoB PIITT. OcoGeHHOCTH perynupoBaHusi pabounx npoLeccos u yrpaesexue Tsiroid PATT.
Bcero 3a 6 cemecTp 144 85 51 34 59 100
Bcero o AuCHUNIIMHE 144 85 51 34 59 100
3.2. AyAUTOpPHBII NPAKTHKYM
Ne Oonem,
HOMep U HaUME€HOBaHHe pa3jie/ia JUCITUII/IUHBI Tema NPAKTHYE€CKOI'o 3dHATUA
n/n ayA. 4acoB
1 [Pa3gmen 2. OcobenHocTu pabouero mporecca B PATT. Pacuet 3TT pa3nuuHON GOPMBL. 6
Pazgen 3. Ternoobmen B PIITT. Pacuet T3II pa3nmuyHbIX TUIIOB 6
3 METOAI/IKEI pacueTa BOCIIaMeHAOIero 4
Paspen 4. [Ipouecc BocruiameHeHust ocHoBHoro PITT. YCTPOICTBA.
4 PesxriMel pabotsl 1 PITT ripy oTCeuke TSATH. MeTo/p! pacueTa rapameTpoB Mpu 4
ocraHose J1Y.
ITocTpoenue onTUMaILHOTO KOH d
5  |Pasaen 5. FasonuHamuka PIITT. p P 9
corIuia.
6 Pa3pen 6. Pacuet mapametpoB PATT, ocobeHHOCTH Mertoy, ornpeziesieHHst OIITUMA/bHBIX 5
pery1MpoBaHus. MPOEKTHBIX napameTpos PITT.
Bcero 3a 6 cemecTp 34
3.3. CamocrosiTesibHas padota crygenta (CPC)
Ne Copep)xanue yueoHoro | O0beMm,
HOMEp U HaUMEHOBaHHe pa3je/ia JUCITUII/TUHBI
n/n 3aaHusA 4acos
W3yueHue nuTepaTypkl 110
1 [Pa3zgen 1. OcHoBHBbIe xapakTepucTuku PITT. Y patyp 10
TeMaTHKe
W3yueHue nutepaTypsl 110
2 |Pasgen 2. Ocobennoctu pabouero nporiecca B PIITT. Y patyp 10
TeMdTHuKe
W3yuenue yureparypsl 1o
3 |Pa3zgen 3. Termoobmen B PATT. Y patyp 10
TeMaTuke
4 Pa3pen 4. ITporjecc BocriameHeHus: ocHOBHOro PAITT. Pexxumel paboTel U |VI3ydeHue TUTepaTyphl Mo 10
POTT nipu oTCceyke TATH. TeMarrKe
W3yueHue nuTepaTypkl 110
5 |Paspgen 5. I'azoguHamuika PITT. Y patyp 10
TeMaTHKe
W3yueHue nutepaTypsl 110
6 |Pasgen 6. Pacuer napametpoB PIITT, 0coGeHHOCTH pery/upoBaHusI. Y patyp 9
TeMdaTHukKe
Bcero 3a 6 cemecTp 59
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4. OPMbI KOHTPOJIAA OCBOEHUSA TNCHOUITIJINHBI

CEMECTP HEJOE/IX CEMECTPA
4, 5 6 10 |11 12| 13 |14|15| 16 17
6 Tect | P Op Tect p Tect, Bonp.[Iud.3au, qud. 3au.

YcnoBHbBIe 0003HAYEHUS:

Tect — Tecr;

TP — muarHoctuueckasi paboTa;

Bomp.dud.3au — Bonpock K AvhhepeHIMpOBaHHOMY 3aueTy;
. 3au. — quddepeHLIPOBaHHbIN 3aUeT.

TeKymmuii KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB ITPOBOJUTCS B IUCKpPeTHBIE BpeMeHHbIe MHTePBaIbl B CJIEAYIOLIIX
dhopmax:
JMarHoctuueckas pabora;

TeCT;

BOTIPOCHI K AU depeHIIMPOBAaHHOMY 3aueTy.

ITpome)xyTouHas aTrTecTamysi IPOBOAUTCS B (hopMax:
IuddepeHLIPOBaHHbIN 3aueT.
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5. YYEBHO-METOJUYECKOE Y TH®OPMAIIIOHHOE OBECIIEUEHUE
JCIUATLTAHBI

5.1. OcHoBHas ITepaTypa Mo AUCLUIUIVHE:

1. A. B. Anues, I. H. AmapanTos, B. ®. AxmazieeB. . BHyTpenHssist 6ammcrtuka PATT. M.: MammHocTpoenue, 2007, 1.
2. pAeCB Anues, T. H. AMapaHToB, B. ®. AxmajeeB. . BHyTpenHsis 6ammictiuka PATT. Mocksa: MamuHocTpoenue, 2007,
3. Ej.l‘lg%cp.)oan. . Teopus ¥ IPOEKTHPOBaHUe pakeTHbIX Apurareseii. CaHkT-IletepOypr: JlaHb, 2022, 351. pec.
5.2. [lono/HUTebHAS TUTepaTypa Mo JUCLUIIIAHE:
He TpebyeTcsl.
5.3. Ilepropgnueckue U3zaHUs:

He TpeOyroTCS.

5.4. TlepeueHb pecypcoB WHGOPMAI[MOHHO-TEIEKOMMYHUKAI[MOHHOM ceTH "VIHTepHeT", HeOOXOAUMBIX ZI/I1 0CBOEHHS
IUCLIUTUIAHBI, 37IEKTPOHHbIE OUOIHOTEUHbIE CUCTEMBI:

1. https://e.Janbook.com/ - 3BC "Jlanp";
2. https://ibooks.ru/ - 3BC "Aiibykc";
3. http://library.voenmeh.ru/ — ®yHzpameHnTanbHasi 6ubmioreka BI'TY «BOEHMEX» um. I.®. YCTHHOBA.

CoBpemeHHbIe TpodeccroHabHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HarjpioHaibHast 37ieKTpoHHas 6ubmroreka (HIB);
2. https://cyberleninka.ru/ - Hayunas ssiekTpoHHast bubvoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHOTeKCTOBasI 3reKTpoHHas 6ubmoTeka Poccuiickoro GoHaa GyHjaMeHTalbHBIX
WCCIeIOBaHUM.
VH}opMarioHHbIe CTIPaBOYHBIE CUCTEMBI:
1. TexskcnepT — MIH(OpPMaI[OHHBII TOpTal TEXHUUeCKOTo perynupoBaHusi: HopMel, ripaBuia, cranapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCToB cobcTBeHHO#
reHepauuu BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrantlIntoc- nHbOPMAaL[OHHBIH ITOpTasl IPaBoBOM MH(MOPMAaLIH.
5.5. TIporpammHOe obecrieueHue:
He TpebyeTcsl.

5.6. nopmaLivioHHbIe TeXHOIOTUH:

B3auMoielicTBHe ¢ obyuaroummMucs nocpeacteoM SOC Moodle BITY «BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUWE JUCIIAIIINHbBI

6.1. JIeKIjiOHHbIE 3aHATHSA:

CrelMaIM3UpOBaHHbIe TPeOOBaHMs 110 000PYAOBAaHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CAaZ,0YHBIMU MeCTaMH 10
KOJINYeCTBY CTYA€HTOB; [JOCKa.

6.2. IlpakTHueckKue 3aHATHS:
1. ITpoekTop.

6.3. Ilpouee:

1. pabouee MecTo mpenojaBare/isi, OCHALIEHHOE KOMITbIOTEPOM C JJOCTYIIOM B IHTepHeT;
2. pabourie MeCTa CTY[EHTOB, OCHaIl[eHHbIe KOMITBIOTEPAMH C IOCTYIIOM B VIHTepHeT, npe/jHa3HaueHHbIe [ijisi paboThl B
3JIEKTPOHHOM 00pa3oBaTe/ibHOM cpefe.



TIpunoxenue 1
. K pa6oueii mporpaMme IMCIMITHHbBI
PACYET TBEPJOTOIUIUBHBIX PAKETHBIX IBUTATE/IEU

AHHoTanusa paéoueii NporpaMmel

Oucrunmuaa PACUET TBEPAOTOIUVIMBHBIX PAKETHBIX [JBUTATEJIEM sBasercs AMCLMIIMHON
o0si3are/IbHOM YacTH O/oka 1 mporpaMmbl TOATOTOBKM MO Harpaeienuio 24.05.02 I[IpoekmupoeaHue a8UAyUOHHbIX U
paxkemHblx 0guzamesneli. JJACIATIIHA peau3yeTcs Ha dakynbTeTe A PakeTHO-KoCcMHUUeckoi TexHukd BI'TY "BOEHMEX" um.
[.®. YcruHosa kadezapoit A8 IBUT'ATE/IN I SHEPT'OYCTAHOBKU JIETATEJIBHBIX ATITIAPATOB.

[JucuuniyHa HatjesieHa Ha (pOPMHpOBaHNE KOMNemeHyul:
IICK-3.4 criocobHOCTh TPOBOAUTH PACUETHI TIPOLIECCOB B PAKETHBIX JIBUraTessiX, MPOYHOCTH W HaAE&KHOCTU M3LeNui U uX
COCTaBHBIX 37IEMEHTOB.

CopeprkaHue QUCLIAIUIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C TeOpHeil. IPUHLIMNAMU (YHKIJMOHUPOBaHUS U PacyeToM
rapamMeTpoB M KOHCTPYKLIMY paKeTHbIX TBEPAOTOI/IMBHBIX JBUraTe/1el.

ITporpamMMOoii AVCLMIIMHEI TPeyCMOTPEHBI Ce/[YIOLe BUAbI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYJEHTOB ITPOBOJUTCS B TUCKPeTHBIE BpeMeHHbIe HHTePBAaIbl B CJIEAYIOLINX

topmax:
e UarHocTuueckas pabora;
* TecT;

e BOIIPOCHI K AU (epeHIPOBaHHOMY 3a4eTy.

ITpomMe)xyTouHas aTTecTamys MPOBOAUTCS B (popMax:
o muddepeHIMPOBaHHBIN 3a4eT.

OOmmasi TPYOEeMKOCTb OCBOEHHUsS AWCHWIUIMHBI cocTaBnisier 4 3.e., 144 u. IIporpamMMmoll AUCLMILIMHBI IMPeAyCMOTPEHBI
JIeKLIMOHHBIEe 3ausaTus (51 4.), mpakTrueckue 3aHsTus (34 u.), camocrosiTebHast pabora crygenTta (59 u).
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TIpunoxenue 2

. K paboueii nporpaMme IMCIMITHHbBI
PACYET TBEPJOTOIIVIMBHBIX PAKETHBIX IBUT'ATE/IEU

TEXHOJIOI'MA 1 ®OPMbI OBYUYEHUSA

PeKoMeHJAIUH 10 OCBOEHHIO JUCIUILITUHBI /IS CTy/[eHTa

TpynoeMKoCTb 0CBOEHHs JUCLUIIMHBI COCTaB/sieT 144 u., u3 HUX 85 u. ayAUTOPHBIX 3aHATUM, U 59 Y., OTBe/|eHHBIX Ha
CaMOCTOSITe/IbHYIO paboTy CTyZeHTa.

PEKOMEH,E[HLII/II/I 10 pacripeaej1eHruro yq96HOF0 BpPEMEHH I10 BUaM CaMOCTOSITe/IbHOM pa6OTbI H pa3aesiaM JUCLHUTIIMHBI

TIpUBE/IEHbI B Tab/HLIe.

KOHTPO]'H: OCBO€HHA AUCLUIVIMHBI MPOWU3BOAUTCA B COOTBETCTBHUU C ITonoxeHnem o TEKYIEeM, py6e)KHOM KOHTpOJ1e
ycrieBaeMOCTH U HpOME)KyTO‘IHOﬁ darTeCTalun OﬁyanOLL[I/IXCH.

@DopMbI KOHTPOJISI ¥ KDUTEPUH OL|eHUBaHUS TIPHBeZIeHbI B TIPIJIO’KeHUH 3 K Paboueli mporpamme.

HaumeHoBaHue
padoTsI

PexkomeHjyemMas iuTeparypa

TpypoemkocTb,
Jac.

Pazpgen 1. OcHoBHBbIe xapakTepucTuku PATT.

V3yueHue TepaTyphbl
TI0 TeMaTHUKe

A. B. Amues, I. H. AMapaHnToB, B. ®. AxmazieeB. . BHyTpeHHss 6annmvctrika PATT:
M.: MaumHocTpoeHnue, 2007 (2.1,2.5)
b. T. Epoxus. . Teopus ¥ IpOEKTUPOBaHUe PaKeTHbIX ABUraresieil: CaHKT-
TetepOypr: Jlanb, 2022 (2)

10

Wroro no pasgeny 1

10

Paspen 2. Ocobennoctu padouero nmponecca B PATT.

VI3yueHne UTEpaTyphI
0 TeMaTHUKe

A. B. Anues, I. H. AmapanTos, B. ®. AxmageeB. . Buytpennsis 6aumctuka PITT:
Mockga: MammHocTpoenue, 2007 (5)
b. T. EpoxuH. . Teopust 1 IpoeKTpOBaHUe PaKeTHbIX jABuraresieil: CaHKT-
IMetepbypr: Jlaub, 2022 (4.9, 8)

10

Wroro no pasgeny 2

10

Paspen 3. Tensiooomen B PATT.

W3yuenue nmutepaTyphl
TI0 TeMaTHKe

A.B. Anues, I. H. AmapanToB, B. ®. Axmazees. . BuyTpennsis 6amuiuctrka PITT:
Mocksa: MamuHocTtpoenue, 2007 (7)
b. T. EpoxuH. . Teopusi ¥ MpoeKTHpPOBaHUe paKeTHBIX ABuraresieii: CaHKT-
[Metepbypr: Jlaub, 2022 (3.3, 10)

10

Wroro no pa3sgeny 3

10

Paspen 4. ITponecc BocsiaveHeHust ocHoBHOro PITT. Pexxumsbl padors! 1 PITT npu orceuke

TATA.

W3yueHue nuTepaTyphl

b. T. EpoxuH. . Teopusi ¥ MpoeKTHPOBaHUe paKeTHBIX ABurareseit: CaHKT-
IMetepbypr: Jlans, 2022 (15,17)

10 TeMaTHhKe A. B. Amues, I. H. AMapaHToB, B. ®. AxmazieeB. . BHyTpeHHss 6annmvctrika PATT: 10
M.: MaumHoctpoeHnue, 2007 (10)
Wroro no pa3geny 4 10
Paspen 5. I'asogunamuka PITT.
A. B. Anmues, I. H. AMapaHToB, B. ®. AxmazieeB. . BHyTpeHHss 6annvictrika PATT:
V3yyeHue uTepaTyphl Mocksa: MaumHocTpoeHue, 2007 (12) _ 10
10 TeMaTHhKe b. T. EpoxuH. . Teopus ¥ NpoeKTUpPOBaHUe pakeTHbIX ABuraresieit: CaHKT-
IeTepOypr: Jlanb, 2022 (16)
Wrtoro no pasgeny 5 10
Pa3gen 6. Pacuer mapamerpoB P TT, 0c00eHHOCTH pery/THpOBaHHA.
b. T. Epoxus. . Teopus U IpOEKTUPOBaHUe PaKeTHBIX JiBUrareseil: CaHKT-
W3yuenue nutepaTypbl IMetepOypr: Jlaub, 2022 (16,23) 9
10 TeMaTHhkKe A. B. Anues, I. H. AmapanTos, B. @. Axmajiees. . BuyTpenHss 6auuctiuka PITT:
Mockga: MammHocTtpoenue, 2007 (15)
Wroro no pasgeny 6 9
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TIpunoxenue 3
. K paboueii nporpaMme IMCIMITHHbBI
PACYET TBEPJOTOIUIUBHBIX PAKETHBIX JBUTATE/IEU

®OH/], OOEHOYHBIX CPEJCTB

q)OH,EL OLI€EHOUHbIX CPeACTB, IT03BOJIAIOIIME OLIeHUTh Pe3Y/IbTaThbl 06yHEHI/IH 110 AaHHOﬁ AWCLUWILIIMHE, BK/IKOYaloT B cebs:

e MarHocTUdeckas pabora

* TecT;

®  BOIIPOCHI K AU depeHIPOBaHHOMY 3aUeTy;
o middepeHIIMPOBAHHEIN 3aUeT.

KpuTepun oneHMBaHus

JuarHocruueckasi pabora
[Iuarnoctryeckasi pabora npoBogutcst B popme Tecta B IMIOC Moodle:

e IIpU NPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTalus;
e TIpU NIPaBWILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarys.

Tect
TecTrpoBaHMe BK/IFOUaeT B ceOst 20 BOMIPOCOB M CUMTAETCS YCITEIIHO ITPOH/eHHBIM TP Ha/IM4uuu He MeHee 60%
TNIPaBU/IbHBIX OTBETOB.

Bompoce! K AudpepeHIMPOBaHHOMY 3aUeTy
Borpocs! K auddepeHIIMPOBAHHOMY 3a4eTy OXBATHIBAIOT BeCh KypC U cofiepykarcsi B Y MK JUCLUMIIUHEL.

JuddepeHIPoBaHHbI 3aUeT

Ha onjeHKy "3aureHo-y/0BNeTBOpUTe/IbHO" AU depeHIIIPOBaHHbII 3aueT MPOXOAUT B (hopMe TeCTUPOBaHMUSI.
YKasaHHasl OL|eHKa BbICTaBJ/IsIeTCsl [IPU Hanuuuu He MeHee 80% MnpaBUIbHBIX OTBETOB TeCTa.
Ha o11eHKy «3auTeHO-X0po1Io» AuddepeHIMpoBaHHEII 3aueT TIPOXOAUT B (hopMe YCTHOTO OTBeTa Ha JjBa TEOPeTHYeCKHX
Borpoca. OrjeHMBaeTCs IOTHOTA Y ITPaBU/IBHOCTh OTBETA 110 OusleTy. YKasaHHas! OLieHKa BBICTAB/ISI€TCS MIPH TIOJIHOTe OTBeTa I10
6unety He MeHee 80% 110 cpefiHeaprMeTHUeCKOMY 3HaueHHIO, NP YCJIOBHMH UTO TOJIHOTA OTBETA M0 KaKA0MYy BOIpoCy Oblia
He MeHee 60%
Ha orjeHKy "3auTeHO-0TIMUHO" AuddepeHIMPOBaHHbIH 3aueT MPOXOAUT B (hopMe YCTHOrO OTBeTa Ha JjBa BOIIpoca 1o 6uiety, u
1-2 pomosmHMTENBHBIX Boripoca. [TosHOTa OTBeTa Ha BOTPOCHI 10 OUJIeTY [0/KHA ObITh He MeHee 80% 10 KaXKJOMYy 13
BOMPOCOB 6useTa U He MeHee 30% IO KaXK[OMY ZIOTIOTHUTETBHOMY BOTIPOCY.
OueHka "He 3auTeHO" cTaBUTCS MpU MeHee 80% MpPaBUIBHBIX OTBETOB B TECTE, W/WU/IX MPU TIOJTHOTE OTBETA 110 OU/IeTy MeHee
60% 1o cpesHeaprdMeTHYeCKOMY 3HAY€HHIO, W/WUJIH TIPU OTCYTCTBHM OTBETA Ha J1t000i U3 BONpOCOB Ousieta.
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IMacropt ¢oHzAa OL}eHOUHBIX CPEZCTB

AypuTopHBIe o <
3aHATHA B = °\“ E
71 = = Q
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& = HaumeHoBaHMe pa3/ie/nioB U E 2 ; = = E [oNe)
2 s AMAAKTHYECKHUX e[UHHI] o o = |gE|c°| &3 T
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: : :
= o
Pa3pen 1. OcHOBHBbIE
3 6 xapaktepuctuku PITT. 15 > > 0 10 10 Tecr
3 6 Pa3gen 2. OcobenHocTu pabouero 2% 16 10 6 10 20 Tecr
npouecca B PATT.
3 6 |Pa3zpgen 3. Temwtooomen B PITT. 26 16 10 6 10 20 Tect
Paspen 4. [Iponecc BocnsiaMeHeHUs
3 6 |ocuoBHoro PATT. Pexxumsl paGoTei u| 28 18 10 8 10 20 Tect
PATT npu oTceuke TArH.
3 6 |Pa3pen 5. l'azogunamuka PATT. 29 19 10 9 10 20 Tect
Tecr,
3 6 Pa3pen 6. Pacuer napamerpos PATT, 20 1 6 5 9 10 Bornpocsr k
0C00eHHOCTH pery/MpoBaHusl. nuddepeHIIpOBaHHOMY
3ayery
Bcero 3a 6 cemectp 144 85 51 34 59 100
Bcero mo gucimnimnHe 144 85 51 34 59 100
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KpuTepun onieHHBaHHSA

IICK-3.4
Bonpocbl omkpbimoz2o muna:

Ne 1 PakeTHO-psiMOTOuHbIe Auratend (PII/1) couetaroT B cebe KauecTBa, TIPUCYIIME PAKETHBIM U TIPSIMOTOUHBIM JIBUTATEISIM,
U SIBJISIFOTCS €JUHOM BbICOKOSKOHOMUYHOM CU/IOBOM YCTaHOBKOM IO CPaBHEHHUIO C u .

No 2 KoMIOHOBOYHaAsI CXeMa pakeTHO-KOMIOHOBouHoro gsuraress (PI1/T) ¢ ucnosb3oBaHieM o6beMa KaMephl J0XKHUTaHus], B
KOTOPOM pacriosiaraeTcs 3apsifi CTapTOBOI'O YCKOPUTeJIs], Ha3bIBaeTCst .

Ne 3 PakeTHO-TIPSIMOTOYHBIM THI ABUTaTesisi TI03BOJIsIET OCYIeCTB/STh CAMOCTOSTE/IbHBIN CTapT U TOJIeT JieTaTe/IbHOTO
anrnapara B IIMPOKOM Jiharnia3oHe BbICOT U CKOPOCTel C UCI0/Ib30BaHUEM

Ne 4 Bo3ayxo3abopauk KPIT/l yacTUUHO TOPMO3UT Haberaroliuii MOTOK BO3/lyXa U peodpa3yeT KUHEeTUYECKYI0 SHEPTUI0
TIOTOKa B nyist paboter BITP/.

Ne 5 B nogapsstrorrieM O0/IBIIMHCTBE CIydae [Jisi yCKOPUTEs UCIIONb3YeTCs pakeTHOe TOIUIMBO, TaK KaK OHO
T03BOJISIET MOTYYUTh B KOPOTKHE OTPE3KH BpeMeHH OOJIbIlive 3HAUeHHs T5AT, UTO OUeHb BaXKHO 1151 Bbixoga PIT/T Ha
MapLIeBbIA PEeXXUM.

Ne 6 OcHoBHolt HegocTaTok [TBP/] — HeBO3MOXXHOCTh .

Ne 7 KPII/] reHepaTOpHOI CXeMbI COJIEP>KUT TBEPJOTOIUIMBHBINM Ta30reHepaTop, TOIIMBO KOTOPOTO COEPXKUT HeOObIloe
KO/IMYeCTBO .

Ne 8 ['omoreHHOe WM HUTPOLIE/IIOZIO3HOE TOIVIMBO MMeEEeT [iBe SHepreTuueckre OCHOBBI:

Ne 9 B xauecTBe OKUC/IUTeJISI B FeTePOreHHbIX UM CMeCeBbIX TBEeP/bIX TOIUIMBAX IPUMEHSIFOTCS

Ne 10 1551 moBbILLIeHUS SHepreTUUecKux Bo3MoykHocTed CTT B X cocTaB BBOJST
Bonpocbl 3akpbimozo muna:
Ne 1 CootHecute npegnoxeHHsle cxembl KPII/I ¢ ux HauMeHOBaHUEM:

A
’ 2
i
{
b
3 4
/ /
I b
Lok
B

IR YKL, "4'.'&'&'.&’5!_*‘;"

.. g =1
LAV S WSSO
L/

A J 4

1 — KPI1[] OTKpBITOM CXeMbl
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2 — KPI1]l reHepaTOpHO! CXxeMbl

3 — KPII/I coBMelL[eHHOM CXeMbl
Ne 2 TlpsiMOTOYHBIe BUTATEIA MOT'YT IIPUMEHATBCS O BBICOTBI:

1.10 km
2.20 km
3. 40 km

4. 50 xm
Ne 3 Ha npezcraBnenHoit cxeme paketsl ¢ KPIT/I conocTaBbTe 37eMeHThl KOHCTPYKLMHM C UX HOMEpPaMU:

A — BbIIIMOHOM 3apsif
b — 3apsiz TBepAOro TomIMBa
B — craproeeiii PATT
I' — xamepa cmereHust

[ — y3en pa3fieneHusi yCKOpUTes
Ne 4 Ha npezcraBneHHoi cxeme pakeTsl ¢ KPII/I conocTaBbTe 37eMeHThl KOHCTPYKLMHM C UX HOMEpPaMU:

[Tk
S
—

o

//oeé////_'}';-;/

;

A — 3apsiJ CTAapTOBOTO YCKOPUTEJIS
B — BocriiameHuTenbHOE YCTPOMCTBO

B — TonIMBHBIN OTCEK
Ne 5 Ha npezcraBnenHoit cxeme paketsl ¢ KPIT/I conocTaBbTe 37eMeHThl KOHCTPYKLMM C UX HOMEpPaMU:
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007070787.7aa A’i

A — comio IIBP/]

B — c6pacbiBaemMoe COTLIo

B — Bo3ayx03a00pHHK

" — KaHaJI TIOCTYT/IEHUsT BO3/lyXa U 3ar/TyIlKu

[l — BocniameHuTe b
Ne 6 Ha npefcraBrieHHoi cxeme pakeTs! ¢ KPII]] conocTaBbTe 3/1eMeHThbI KOHCTPYKLMY C UX HOMepaMHu:

A
VA ’ﬁ};é/////m/ﬂ

Ll

A — cbpackiBaemMoe oMo
B — Bo31yx03a60pHUKH

B — 610K 5HepronyuTaHus
Ne 7 Ha npeficraBrieHHo cxeMe pakeTs! ¢ KPII]] conocTaBbTe 3/1eMeHThbI KOHCTPYKLMY C UX HOMepaMu:

A — cmecuTens

b — 3apsiz TBepZOro TOI/IMBA YCKOPUTEIS

B — nepernycKHOM BO3AYIIHBIN KaHAa

I" — 3apsy, TBepZ0ro TOI/IMBA MaplleBOl CTyIeHU

1 — 3arny1ika neperycKHOro BO3JYIIHOTO KjaraHa
Ne 8 B cocTaB reTeporeHHOro TOIJIMBa TOPrOUee BBOAUTCS B Mpefenax:

1. 5-10%

2. 10-15%
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3. 15-30%

4. 30-50%
Ne 9 OntuMasnbHOe (CTeXHOMEeTPHUUEeCKOe) COfiepyKaHue TiepX/iopaTa aMMOHMSI B TOTUTUBE ZOJDKHO COCTAaBJISITh:
1.  55%
2. 66%
3. 77%
4. 88%

Ne 10 IMoHmkeHHe TemriepaTypsl 10 -50°C A/1st HUTPOLIE/TIONIO3HbIX TOT/IMB BIeYeT 3a COOO:
1. noBbIlIEHNe XPYNIKOCTH, YMeHbllIeH!e YjapHOM BSI3KOCTH
2. yMeHbllIeHHe XPYIIKOCTH, MOBBIIEHNe YapHOW BA3KOCTH

3. TIOBBIlIIEHHE XPYTIKOCTH, YMEHBbIIIeHHEe TIPOYHOCTU Ha CKaTHe U paCTsOKeHre
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