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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 A1 PAKETOCTPOEHUE
CagesnibeB Cepreii KOoHCTaHTUHOBUY, K.T.H., IOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JHEPI'OYCTAHOBKMU HA TBEPJOM TOII/INBE

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-6 — crnocoOHOCTh aHANMM3WPOBATh, CHCTEMAaTH3MpoBaTh U 0000maTh WHGOPMALMI0 O COBPEMEHHOM
COCTOSIHMU U TIePCIIeKTUBAX Pa3BUTHUS paKeTHO-KOCMHUUECKOW TeXHUKU

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-6

3HAHUS:

Tekyl1]ero COCTOSIHUSI paKeTHOU TeXHUKU;

YMeHUs:

AHamM3UpoBarh MepCIeKTUBbI PAa3BUTHS PAKETHOM TeXHUKU;

HaBbIKU:

PellieHrs1 0CHOBHBIX TIPOEKTHBIX 3a7iau TI0 pa3paboTKe KOHCTPYKIIUI paKeTHON TeXHUKH;.




2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna SHEPT'OY CTAHOBKUM HA TBEPJAOM TOII/IUBE siBnsieTcst AUCLHUTIIMHON
o0s13aTe/IbHOI yacTu 6;10Kka 1 MporpaMMbI IOATOTOBKY 110 HarpaBieHuto 24.03.01 PakemHble KOMNIeKChbl U
KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIMAJIBHOCTD.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

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

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHa/iv3a U MOZlelIMpOBaHus, TeOPETUYECKOTO 1 SKCIIePUMEeHTa/IbHOIO UCC/Ie/JOBaHHUS B
rpodeccroHanLHON JesiTeIbHOCTH

¢ OIIK-6 — CriocobeH aHa/IM31MPOBaTh, CUCTEMATHU3UPOBaTh U 000011aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSIHWU U TIepClieKTUBax pa3BUTHs PAKeTHO-KOCMUYEeCKON TeXHUKU

¢ YK-6 — CrniocobeH yTipaB/siTh CBOMM BPeMEHEM, BLICTPAUBATh U PEaM30BbIBATH TPAEKTOPHIO
CaMOpa3BUTHS HAa OCHOBe MPUHLIMIIOB 00pa30BaHMs B TeUeHHE BCeH )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

CEMECTP

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-6

7 Paszpen 1. O0uiee TepMopnHaMuyecKoe onucanue padorsl PITT. Vaeanbhbiii upkn PATT.
Tepmuyeckuii Kiijj. CKOPOCTb UCTeueHus. Tsra 1 ye/ibHble IapaMeTphbl ABUraTesIs.

=
o

Pasuen 2. Tnep;(ble PaKeTHbIe TOIVIMBA. Brnusiaue XapaKTepUCTHUK TOI/IMBA Ha 3/IEeMEHThI
POTT. PauuioHabHbIH BEIOOP TOIUIMBA 110 y/e/IbHOMY MMITY/IbCY U TUIOTHOCTH. [IpuMeHeHne
TOI/IMB IIEPEMEHHOI'0 COCTaBa. Bnusiaue TapaMeTpOB ABUTraTe/Isl Ha XapaKTepUCTUKH PAKeThI.
BH,E[BI ¥ CBOMCTBA TOTU/IUB. ﬂByXDCHOBHBIe ToryimBa. CMeceBble TOTUIMBA. HI/IpOTeXHI/l‘—IeCKl/Ie
cocraBbl. TeXHOIOrMHM No/TyyeHus 3aps/ioB. MexaHuUyeckye XapakTepUCTUKH TOTIUB.
TpeGoBaHus, Mpe/bsB/IsieMbIe K TBEP/bIM TOIIMBaM. OCHOBbI TEPMOJMHAMUUYECKOIO PacyeTa
rapamMeTpoOB MPOAYKTOB CrOpaHusi. YCI0BHasi hopMyIia TOTUIMBA. JHepreTuuecKie
xapakrepuctiku TT. Teniora o6pasosanus BerjecTsa. 3aKkoH I'ecca. CKOPOCTh XUMUUECKOH
7 peakLuy, KOHCTaHTbI paBHOBecHs. [TprMep NpUGIMKEHHOTO TePMOMHAMUYECKOTO pacyeTa.
TMonHas cxema TepMoAnMHaMu4eckoro pacueta. [Tporjecc ropenust B PATT. O6iyas cxema
TOpeHust TT. FOpeHl/IE [ABYXOCHOBHBIX TOIIUB. OcobeHHoCTH TIpOLeCCOB ropeHust CMeCeBbIX
TOT/IUB. FODEHPIE MeTa/lVIn3UPOBaHHbIX TOIINUB. 3akoH CKOpPOCTH ropeHust TT. JIuHetiHast
CKOPOCTb rOpPeHus TOI/IMBa. MeTo/ibl U3MepeHust JIMHEHHOW CKOPOCTH ropenus. BiusiHue
JlaB/IeHMs], HaYa/IbHOM TeMIepaTypsl 3apsifia, CKOPOCTH 06/yBa TOBEPXHOCTH, TIeperpy3oK u
HarpspKeHHO-/1e()OPMUPOBAHHOTO COCTOSTHMSI HA CKOPOCTh ropeHusi. CKOpPOCTb FOpeHust B
YC/IOBUAX AUHAMH4YeCKOro BO3,£[E]71CTB]/Iﬂ. BO]‘IpOCLI HeyCTOi/'I‘H/lBOCTl/I BHYTPHKaMepHOro
npoLecca.

28

20

10

Paspen 3. 3apsaasl PATT u reomerpuyeckoe npoekTuposanue 3apsios PITT.

7 Tpe6oBanwus K 3apsiziaMm PIITT. OcHoBHbie dopmbl 3apsizoB PATT. O6Lyasi moCcTaHOBKA 3a/aun
reoMeTPUYeCKOro MPOeKTUPOBaHuUs 3apsijia. MeTozp! aHa/M3a TpaHC(OpMaLiiy MOBEPXHOCTH.
OCHOBHBIE Cl)OpMI)I 3apsaioB. MeTOAI)I W3MEeHeHHsI JIOKaIbHOW CKOPOCTH rOpeHusl.

24

12

10

12

10

Paspen 4. Buyrputanmicrudeckuii pacuer PITT. Pacuer nporjecca BoCIIaMeHeHusl.
7 Pacyer nepuo/ia criazia JaBjieHus1 B ABUraresie. BHyTpubaniicruueckuii pacyer B
Hy/nbMepHOH nocraHoBke. ®opmyna Bopu. PacueT jaBeHust py UCMO/Ib30BaHUH
KOMOUHMPOBaHHOTO 3apsiga. Obuiast cxema BHyTpubaiictudeckoro pacuera PATT.

30

18

10

12

10

e

Paspen 5. Ta a U Temn H B PATT. O6Lias cuictemMa ypaBHEeHHH Jiist
BHYTPHKaMepHOro notoka. TeueHue BO BHyTpHKaMepHOM o0beme. TeueHre B COTVIOBOM
6710ke. O6IIMe MOHATHS TeOPUH TerloMaccoobMeHa. KputepuanbHble COOTHOLIEHHS.

7 Tennoo6meH Ha ractuHe. Terioo6MeH Ha abiupytoei moBepxHocTH. Teroo6MeH
TenI0npoBoAHOCTLIO. [Tporpes niockoit creHkH. ITporpes cdeprueckold YaCTULIbL
PaguarpionHbIi TerutoobmeH. TerioobMeH rpy KOHBeKLMH. Teroo6MeH Mpy BbIaeHuN
KOH/IeHCHPOBAaHHBIX ITPOAYKTOB CrOPpaHus.

28

18

14

10

10

Paspen 6. TertoBas 3amura PATT. OcHOBHbIe KJIACCHI TEIUIO3AMUTHBIX MaTepHaIoB.
7 Pa6oTa Terio3alUTHBIX MaTeprasoB B MpoaykTax cropanus TPT. MeTozp! pacueTa yHoCa
T3M. Mogens pa3pylieHtsl MaTepUaoB C IIPOYHBIM KOKCOM.

12

18

7 Paspen 7. PerynupoBanue BekTopa TaAru ¥ Aasienus B PITT. IIpeprisanue ropeHust
3aps/a. MeTo/ibl M3MeHeHHsl CKOPOCTH I'OpeHHtsl. YTpaB/ieHHe HarpaB/ieHHeM BeKTopa TArU.

10

Paspen 8. KoHCTpPyKIus M IPOEKTHPOBAHHUE COTIOBBIX 0/I0KOB. AHa/N3 BK/IaJa

7 pas/IMYHbIX YacTeii comnvia JlaBans B hopMupoBaHue TAru. IIpoekTrpoBaHue [03ByKOBOH
HacTu. KDHCprKTI/lBHI)IE PpelIeHnss KpUTHUEeCKOro CeueHus. HpOEK’TI/IpDBﬂHl/Ie CEEpX3ByKOBOI>i
yacTH coria. TUTIOBbIe CXeMbI KOHCTPYKTHUBHBIX pemel—mﬁ A1 COTJIOBBIX 6JI0KOB.

12

Pa3pen 9. Ucnbrranus PATT. Tunb! vcnbiTaHuid. THOBI CTEHJOB /151 OTHEBBIX CTEH/JOBBIX
7 vcnibiTaHui. VisMepenue Tsry. MismepeHue flaBrenus. Vi3MepeH1e CKOPOCTH TOPeHHUSI.
VICribITaHHMs! TenyIo3al|THBIX MOKPBITHIA.

10

Bcero 3a 7 cemecTp

144

68

34

34

76

100

Bcero no gucuuinHe

144

68

34

34

76

100

3.2. AyAuTOpHBII NPAKTUKYM

Homep 1 HauMeHOBaHHe
pasjesia JUCHUILIUHBI

Tema MNPAKTHYECKOIr'0 3dHATHUA

Oo0nemMm,

ayp.
JacoB

AHanu3 KoHCTpyK1uu geuraresisi. [loctpoenue 3D mogenu

Paspgen 3. 3apagel POTT u ABUTATE/IA U 3apA/id
reoMeTpudeckKoe
[TPOEKTUPOBAHUE 3apsi/I0B TOJILWUHBI CTOPEBILIETo CBO/A.

HOCTpOeHI/Ie 3aBUCHMMOCTH IIOIaA TTIOBEPXHOCTU OT

PITT.

PacueT u3MeHeHUs] MaCC-1IEHTPOBOYHBIX XapaKTePUCTHK
3apsijia ¥ IBUTATeJISI OT TOJIIIUHEI CTOPEeBIIIero CBofa

Pasgen 4.
BHyTpubaniicTiuue ckuii
pacuet PIITT.

Amnanu3 paboTsl IBUTATENS TPY aBTOHOMHOM TOPEHUH
BOCIUTaMeHUTe sl AHa/IN3 TIpoIjecca ropeHust 10 MOMeHTa
pasphbiBa MeMOpaHbI.

Amnanu3 u3MeHeHUs []aB/IeHNs] HA OCHOBHOM PEKHUMe PabOoThI
nBuraresis. PacueT u3MeHeHHs JIaB/ieHUs] Ha criajie paboThl

6

23492




JABUTI'aTeJId.

Amnanu3 u3MeHeHus [JaB/IeHus TI0 TPAKTY COTUIOBOTO O/I0Ka.

6 IMocTpoenye 3aBUCUMOCTeH /17151 BHYTPUKaMepHOIo JiaBieHus! 2
U TATY JIBUTATesIst OT BpeMeH!
Amnanus 1osis TeueHus B palioHe MepeJHero JHUIA
7 [Buraresns. AHa/u3 M0/l TeYeHUs U TeIVIOBBIX IOTOKOB BAOML| 2
KaMepbl CTOPaHus JBUraTesst
8  |Pazgen 5. lasofrHaMKKa U Amnanu3 TeueHUs U TeTiI00OMeHa Ha COTJIOBOM KPBILIKe. 2
9 |rerutoobmen B PATT. AHanu3 TedyeHUs ¥ TerI000MeHa I10 TPaKTy COIUIOBOro 60ka| 6
AHanm3 paIual{iOHHBIX TETIOBBIX MOTOKOB. BrIOOp
10 TEIUI03allUTHBIX MaTeprasioB U OLleHKa WX OTpeOHBIX 4
TOJILLIH
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne | Homep u HauMeHOBaHHUe pasjesia Oo0bem,
w/n S — Cojiep;xaHue yueOHOro 3a/jaHus aCOB
1 |Pasgen 1. OGuiee 13yueHre OCHOBHOM U JJONO/THUTe/IbHOM JIUTepaTyphl 1
TepMOJUHAMUYeCKoe ONucaHue
2 |paGors! PITT. v3yueHue JIeKIJMOHHOTO MaTepHrasa 1
3 |Pa3gen 2. TBep/pble pakeTHbIe Y3ydeHue JIeKLJMOHHOI0 MaTepuasna 10
4  |TOIIMBA. V3yyeHre OCHOBHOMW U JIOTIONIHUTE/ILHON TUTepaTyphl 10
5 H3yuyeHHe JIEKLIMOHHOI0 MaTepuasa 2
6 |Pasgen 3. 3apsiabl PATT u H3ydyeHrie OCHOBHOMU U IOTIOJTHUTE/ILHOM JINTEPATYPhI 2
FeOMEeTpUYECKOe IIPOEKTUPOBAHUE  [1or0TOBKA K IIPAKTUYECKUM 3aHATUSM I10 TeMaTHKe
7  |3apspos POTT. pasziena oopMseHre OTUeTa o TeMaTHUKe 8
MPAKTUYeCKOI'0 3aHATHUS
8 v3yueHHe JeK[JMOHHOTO MaTepHrasa 3
9 Pasen 4. BHyTpHGaHCTIeCKHiA H3y4yeHre OCHOBHOM U OMOJJHUTE/BbHOM JIUTEPaTypPhbl 3
pacuer PIITT. MOJTOTOBKA K MPAKTUYeCKUM 3aHATHSM 110 TeMaTUKe
10 paszesa oopmieHe OTUeTa [0 TeMaThKe 6
MPaKTUYeCKOro 3aHATHUS
11 H3yueHre JeKIIMOHHOTO MaTepuasna 2
12 Pasjen 5. Taso MHAMKK i H3yueHre OCHOBHOM U JIOTIONIHUTE/IbHOW TUTepaTyphbl 2
Teroo6met B PIITT. MOJTOTOBKA K NMPAKTUYeCKUM 3aHATHSAM 110 TeMaTHUKe
13 paszesia oopmiieHHe OTYeTa M0 TeMaTHKe 6
TPaKTUYeCKOT0 3aHSATHUS
14 Pasjen 6. Ternopas saupra PITT. HU3yuyeHue J'IEKL]I/IOH]:’IOFO Marepuasna § 4
15 H3y4yeHre OCHOBHOM U JIOTIO/IHUTEIbHOU JIUTepaTyphbl 4
16 |Pa3gen 7. PerynupoBaHue BeKTOpa |M3y4YeHue JIeKLIMOHHOIo MaTepurasa 2
17 |raru u gasnenus B PTT. V3yyeHre OCHOBHOMW U JIOTIONIHUTE/ILHON TUTepaTyphl 2
18 |Pasgen 8. KoHCTpyKIUS 1 HU3y4eHue JIeKL[JMOHHOI0 Marepuasa 2
19 |IpOEKTMPOBAaHME COTIOBBIX OJIOKOB.|13yyeHHe OCHOBHOM U JIOMOTHUTe/TLHOM TUTepaTyphl 2
20 Passen 9. Vicrbrrarus PITT. n3yuyeHue JIEKLII/IOHI;IOFO Marepuasa § 2
21 H3yuyeHHe OCHOBHOM U JIOTIO/IHUTEIbHOU JIUTepaTyphbl 2
Bcero 3a 7 cemectp 76
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
12|13 4 |5/ 6 7 89| 10 1 12/13| 14 (15|16 17
7 BP31| | AP | Otu. no I13 AP | Oru. o I13 TexK AP | Otu. no 113
YcnoBHble 0603HaueHUS:
o JIP — aparHoCTHUeCKasi paboTa;
e BP3]] — BonpoCkI N0 pasfeny;
7 23492




e Oru. no 13 — oTyeT No NpakTUUECKOMY 3a/|aHHUIO;
e TekK — BOIpOCHI Jjj1s1 TEKYLL|ero KOHTPOJISL.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIb B
cnenyrommx dpopMax:
¢ JIMarHocTUYeckas pabora;
e BOIMPOCHI TI0 paszieny;
*  OTUYET I10 MPaKTUUECKOMY 3aZIaHUIO;
*  BOIIPOCHI ZIJIs1 TEKYIIIET0 KOHTPOJIS.

HpOME)KYTO'»IHaH dTTeCTalud rMMpoBOAUTCA B ¢opMax:
¢ 5S5K3dMEH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. I1. BesnoB. . TernoBoe MpoeKTUpOBaHKe pakeTHBIX Apurareneil. CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016, 44 5K3.

2. B. II. Benog. . CoruioBele 010ku pakeTHbIX Apurareneit. CI16.5I'TY "BOEHMEX" um. . ®@. YctuHOBa,
2019, 61 3ks.

3. FO. C ConomoHoB, A. M. JlunaHog, A. B. AnueB. . TBEpAOTON/IMBHBIE peryaupyeMble ABUTaTe/bHble
ycTaHOBKM. M.: MammHocTpoenue, 2011, 3. pec.

4. 0. C. ConomoHOB, A. M. JTunaHos, A. B. Anues. . TBEpA0TOIUIMBHBIE Pery/UpyeMble IBUraTe/IbHbIe
ycTaHOBKM. M.: MawmmHoctpoeHnue, 2011, 18 3k3.

5. A. M. Hlanwupo, I'. }FO. Ma3sunr, M. E. IIpygHukoB. . OCHOBBI IPOEKTHMPOBaHUS PakeT Ha TBEPOM
ToriiBe. M.: Boenusaar, 1968, 114 3k3.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:
He TpebyeTcsl.

5.3. [lepuoguueckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://repository.library.voenmeh.ru/jspui/ — dynmamenranpHast 6ubmioreka BI'TY «BOEHMEX» um.
H.®. YctrHoBa;

2. https://e.Janbook.com/ — 3BC JlaHsb;

3. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHas Tuiatgopma FOpaiiT. [I71s By30B 1 CCy30B.;

4. http://www.tnt-ebook.rut/ — TNT-EBOOK - D1eKTpoHHO-01b/MM0TeuHass CHCTeMa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioOHHBIH ITOpTa ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

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 paoueii mporpaMme AMCLUILIHHbI
9HEPI'OYCTAHOBKU HA TBEPJOM TOII/IUBE

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia  QHEPTOYCTAHOBKU HA TBEPAOM TOILIMBE sBrisercs JUCLUIUIAHOMN
o0sA3aTebHON yacTu 0/10ka 1 rporpamMMbl MOATOTOBKY 110 HarpaBieHuto 24.03.01 PakemHble KOMNAEKChbl U
KoCMOHaemuka. JuciuriiHa peanu3yercs Ha dakyneTere A PakeTHO-KocMuueckoW TexHWKH BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadenpoit A1 PAKETOCTPOEHUE.

[ucuunivHa HallesieHa Ha (popMUpOBaHKe KomMnemeHyuli:
OITK-6 crnoco6HOCTb aHa/JUM3UpOBaTh, CHUCTEMATU3HUPOBaTh M 0000IjaTh HH(OPMAIMI0 O COBPEMEHHOM
COCTOSIHMH U TIEPCTIEKTUBAX Pa3BUTHsI PAKETHO-KOCMHUECKOH TeXHUKH.

Copep>kaHue AUCLUIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBLIX C MOZe/MpOBaHKeM, IPOeKTUPOBaHEM U
WCIbITaHUeM HeproyCTaHOBOK Ha TBEP/|OM TOIUIMBe Ji/isi pakeT U MPOYMX MPUMeHeHUH.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyLuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/€HTOB TIPOBOJUTCS B [IUCKPETHbIE BDEMEHHbIE HHTePBA/IbI B
cenyonumx popmax:
e UArHOCTUYeCKas pabora;
e BOMPOCHI 10 paszieny;
e OTUYeT MO0 MPaKTUUECKOMY 3a/[aHHIO;
e BOIMPOCHI /|/Isl TEKYIIIET0 KOHTPOJIS.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ DJK3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

MpeAyCMOTPeHbI JIeK[IMOHHBIe 3aHsATHs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnbHass pabora
ctygenra (76 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
9HEPI'OYCTAHOBKU HA TBEPJOM TOI/IUBE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PexkomMmeHganuu

10 OCBOEHHIO JUCLUIUIMHBI I/IA 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 Pekomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pazgen 1. O01ee TepMogMHAMHUUECKOe oniucanue padorsl PATT.

v3yueHre 0CHOBHOMU U fononHuTensHol (FO. C. ComoMoHOB, A. M. JlunaHos, A. B. Anues. . 1
JTUTEPATYPhI TBEpPOTON/IMBHLIE pery/vpyeMble JBUTraTebHbIe
HU3y4deHue JIEKIJMOHHOTO MaTepuasa YCTaHOBKU: M.: MaHJHHOCTpoeHHe, 2011 (1) 1

Wroro no pasgeny 1

Pazpgen 2. TBepabie pakeTHbIe TOIIUBA.

U3yueHue JIeKIIMOHHOTO MaTepuasa 10. C ConmomonoBs, A. M. JTunaHos, A. B. Anues. . 10
W3yueHre OCHOBHOM M [OMO/IHUTe/IbHOM | TBEPAOTOIUIMBHbIE PEry/upyeMble IBUraTe/IbHble 10
JIATepaTyphbl ycTaHoBKU: M.: MammmHoctpoenue, 2011 (2,3)

Wroro no pasgeny 2 20

Pazgen 3. 3apsaabl PATT u reomerpnueckoe npoexTrpoBanue 3apsajos PATT.

V3yJeHHe JeK[JMOHHOTO MaTepuasa 2
H3y4yeHre 0CHOBHOM U OMOJTHUTE/IBHON 7
JIATepaTyphbl FO. C ConomoHoB, A. M. JTlunaHos, A. B. Anues. .
TO/IFOTOBKA K MPAaKTUUeCKUM 3aHATHsAM | 1BEPAOTOIUIMBHBIE PEry/MpyeMble JABUraTe/bHbIe
TI0 TeMaTvKe paszena oGopMIeHHe ycTaHoBKU: M.: MammHoctpoenue, 2011 (4) 8
OTYeTa M0 TeMaTHKe IIPaKTUueCKOro
3aHATUS

Wroro no pasgeny 3 12

Pazgen 4. Buyrpubaincrnueckuii pacuer PITT.

v3yueHHe JeKIJMOHHOTO MaTepuasa 3
H3y4yeHre 0CHOBHOM U IOTMOJTHUTE/IbHOMN 3
JIATepaTyphbl IO. C ConomoHoB, A. M. JlunaHos, A. B. Anues. .
TIO/IFOTOBKA K MPAaKTUUeCKUM 3aHATHsM | 1BEPAOTOIUIMBHBIE Pery/MpyeMble JABUTaTe/bHbIe
TI0 TeMaTHKe paszena opopMIeHHe ycTaHoBKU: M.: MammmHoctpoenue, 2011 (5) 6
OTYeTa M0 TeMaTHKe ITPaKTUueCKOro
3aHATUS

Wrtoro no paspeny 4 12

Pazgen 5. Ta3oquHaMuKa u Temiooomen B PATT.
r3ydeHue JIeKIMOHHOTO MaTepuasa 2
H3y4yeHre 0CHOBHOM U OMOJHUTEIbHON B. 1. benos. . Tegnmaoe 1P OeKT,,Hp oBarue "
TepaTypHI pakeTHbIX gsurareneii: CI16.BI'TY "BOEHMEX 2
M. 1. @. YctrHOoBa, 2016 (2)

TIOATOTOBKA K [PAKTHUECKUM 3aAHATUAM | g M {Tanupo, I. FO. Masusr, M. E. TIpy/HUKOB. .
o TemaryKe paszienia opopmerue OCHOBBI NTPOEKTUPOBAHUS paKeT Ha TBEPAOM 6
OTYeTa M0 TeMaTHKe ITPaKTUueCKOro Tormee: M.: Boeruszar, 1968 (3)
3aHATUS

Wrtoro no pasgeny 5 10

Paspen 6. TenioBas 3amuta PATT.

|
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H3yuyeHue JIEKLIMOHHOI0 MaTepuasna B. Il. Benos. . TerioBoe NpoeKTHpOBaHUe 4
W3yJyeHHe OCHOBHOM U JIOTIO/IHUTE/IbHOM | PAKETHBIX ngsurareneii: CITI6.BI'TY "BOEHMEX" 4
JIATEPATYPbI uM. [1. ®. YcruHosa, 2016 (3-7)

Urtoro no pa3peny 6 8

Paspen 7. PerynupoBaHue BeKTopa Tsry u jasaenusa B PITT.

HU3y4deHue JIeKI[MOHHOr0 Marepuana B. IT. Beso.. . CorjioBble 0JI0KM PAKETHBIX 2
M3yueHHe OCHOBHOM U fjononHuTebHOM | Aurareneii: CI16.5T'TY "BOEHMEX" um. [1. ®. 9
JIATEPAaTypPhI YctuHOBa, 2019 (1-6)

Wroro no pa3peny 7 4

Pa3zgen 8. KoHCTPYKIjusl ¥ MPOEKTUPOBAaHKE COIUIOBBIX 0/I0KOB.

H3y4eHue JIeKL[MOHHOI0 MaTtepuasa HO. C ConomonoB, A. M. Jlumnaunos, A. B. Anues. . 2
usyueHue OCHOBHOI U JOTIO/IHUTE JIBHOU TBépAOTOHHI/IBHLIE peryiavpyeMblie ABUTaTe/IbHbIE 2
JIUTEPATYPhI ycTtaHoBKU: M.: MammHocTtpoenue, 2011 (6)

Wroro no pasgeny 8 4

Pa3zpen 9. Ucnerranus PATT.

H“3yueHue JIeKI[MOHHOr0 Marepuana FO. C ConomoHnoB, A. M. JIunaHoB, A. B. Anues. . 2
usyueHue OCHOBHOM U JOTIO/THUTE JIbHOM TBépAOTOH]II/IBHbIe peryinvpyeMblie JBUTraTe€/IbHbIE 2
JIATepaTyphbl ycraHoBKU: M.: MammHocTtpoenue, 2011 (8)

Wroro no pasgeny 9 4
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
3HEPI'OY CTAHOBKM HA TBEPJOM TOIIVINBE

®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 BOMPOCHI 10 paszeny;

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e OTUYeT MO0 MPaKTUUECKOMY 3a/[aHHIO;
e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl no pazgeny

Kpurepuu onjeHrBaHus
OTBeT Ha KaXK/[bli BOTIPOC OL|eHHUBAeTCsI TI0 OMHAPHOM ILIKasIe;
- 3aUTeHO BLICTaB/IsIeTCs TIPU Oe3yKOpH3HEeHHOM OTBeTe Ha BONPOCHI OusieTa U, B 00si3aTe/IbHOM TOpsifiKe, Ha
JIOTIOJTHHTE/TbHBIEe BOTIPOCHL. [IprdyeM OTBeThl Ha ZOTIO/IHUTEbHBIE BOMPOCHI AatoTcsi Oe3 npeaBapUTeibHON
[IOJTOTOBKHY, NIPABU/IbHbIE, HO HEIOCTAaTOYHO I10/IHbIe U YeTKHe OTBeThl Ha [I0CTaB/IeHHbIe TIperofaBaresiemM
BOTPOCHI, IPY PaMOTHOM TIpe/ICTaB/IeHUU MaTepuana ;
- HelIpaBU/IbHBIE U HETIO/IHbIe OTBEThI Ha BCe TIOCTaB/IeHHbIe Tpero/aBaresieM BOIIPOCH] TP TeXHUUYECKU
HerpaMOTHOM U3/I0KeHUU — He 3a4TeHO.

ITpumepsI BOIIPOCOB IO paszeny:

. HazoBure ocHoBHEbIe ¢opmel 3apsigos PATT?

. KakoBbI 10CTOMHCTBA U HEJOCTATKU 3apsi/|0B, CKPEIJIEHHBIX C KOPITyCOM JIBUraTesist?

. Kakne meTozbl MCIIO/B3YOTCA [/1s1 TeOMEeTPUYeCKOro NpoeKTUpoBanus 3apszaos PIATT?

. KakoBbl 006/1aCTH MPUMEHEHHS 111eIeBbIX 3apsi/IOB?

. UTo Takoe «TOJIIUHA CTOPEeBIIero CBoga»?

. Kak paccuMthIBatoTCs1 MaCCOBO-L|eHTPOBOYHbIE XapaKTePUCTUKU?

. Uem ompegesisieTcsi 0011iast POAO/DKUTENEHOCTE PAOOTHI JBUTATEIs?

. Kakoe cooTHolienre obecriedriBaeT BO3MOXXHOCTD OL[eHKU JaBIeHUs Ha KBa3UCTALIMOHAPHOM peKUMe
paboThI?

9. Kak paccuvTtarh ArarpaMMy TSTU IIPU U3BECTHOW JuarpaMMe BHYTPUKaMepHOrO JaB/ieHuUs?

10. KakumMu OCHOBHBIMU [1apaMeTPaMHU OIIpe/iesisieTCsl ypOBeHb BHYTPUKAMEPHOIO [aBjleHysl Ha CTaljuOHapHOM
pexxumMe paboThI?

11. Kak oLjeHWTh JUarpaMMy Cria/ia JaBJieHusl Iocyie 3aBepliieHus: paboThl ABUTATENS?

OO UThA WN -

Bomnpocsl A/s TeKyiero KOHTpPOoJst

1. KakoB ypoBeHb TeT/IOBOTO BO3J€MCTBHUSA MIOTOKA Ha 3/1eMeHThbI KOHCTPyKLuu PTT?
2. B kakux anemMeHTax KOHCTPYKLIMM UCTOJIb3YIOTCS TEIUIO3allUTHbIe MaTepyrasibl C HEIIPOYHBIM KOKCOM?
3. B Kakux sneMeHTax KOHCTPYKL{MY JBUraTesIst MCII0JIb3YOTCSl MaTepHrasbl C IPOYHbIM KOKCOM?
4. Kakue 0CHOBHbIe (haKTOPBI OTIPe/IeNsItOT pa3pylieHue T3M Bo BHyTprKamepHoM o6beme PATT?
5. Kak paccuvTaTh HHTEHCHBHOCTb TEIJIOBOTO BO3/IEMCTBUSI B KDUTUUECKOM CeUeHUH COrLia?
6. Kakuie MaTepuasbl Cie[lyeT UCTIO/b30BaTh Ji/ist 0pOpMIIeHHs KPUTHUECKOTO CEUEHHsT COTITIOBOTO OJ10Ka
POTT?
7. B kakux 30Hax PIITT MoxkeT Hab/FOaThCSs TIOBBILIIEHHOE TEPMO-XHMHUECKOEe BO3/IeHCTBYE TIPUCYTCTBUS
KOH/IEHCHPOBAHHO# (ha3bl B MPOJYKTaX CrOPAHUS?

OTBeT Ha KaXK/IbIi BOMIPOC OIIEHUBAETCS TI0 OWHAPHOM ITIKaJIe:

* 3aUTeHO BBLICTAB/ISIETCS TIPU Oe3yKOpPHU3HEHHOM OTBeTe Ha BOTPOCH! OusieTa 1, B 00s13aTe/IbHOM TIOpsi/iKe, Ha
JIOTIO/THHTE/TbHBIEe BOTIPOCHL. [IpryeM OTBeThl Ha ZOTIO/IHUTEeIbHBIE BOMPOCHI AaloTCsi Oe3 npeBapUTeIbHON
TOJTOTOBKH, NTPaBU/IbHbIE, HO HEIOCTAaTOYHO TO/IHbIE U UeTKHe OTBeThI Ha TI0CTaB/IeHHbIe IperofaBaresiemM
BOTIPOCHI, ITPY FPaMOTHOM TIpe/iICTaB/IeHUM MaTepHraiia;
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¢ HelmpaBW/IbHBIE€ W HETIO/IHbIe OTBETHI Ha BCe MOCTaB/I€HHbIE TTperoaBaTesieM BOIIPOCHI IMTPYU TeXHHUYeCKH
HerpaMOTHOM H3J/I0KeHUH — He 3a4TeHO.

OTueT N0 NPaKTUYeCKOMY 3a{aHUI0

OTueT 1o MpakTHYecKoi paboTe Mpe/iCTaBAsSETCS B TIEYaTHOM BU/le B (hopmaTte, MpeyCMOTPEHHOM
111a06JI0HOM OTYeTa MO NMPAKTHUECKOMY 3aHATHIO. 3allliTa OTUYeTa MPOXOJUT B (JopMe JIOK/Ia/ja CTYeHTa I10
BBITIO/THEHHO!W paboTe 1 OTBETOB Ha BOTIPOCHI MPeTIo/iaBaTe/Is.
Kputepuu olLieHUBaHMS: B C/Tydae ecyid ohopMIeHHE 0TUeTa, 0K/ CTYJeHTa T0 BLITOJTHEHHOH paboTte 1
OTBEThI Ha BOMPOCHI TIPETIOZaBaTe Isi BO BPeMsI 3all[UThl COOTBETCTBYIOT TPeOOBAaHUSM, TIPEbAB/ISEMBIM K
3HAHUSM CTY/ZIeHTa I10 JaHHOMY TMPaKTHUeCKOMY 3aHSTHIO, OTUET 10 MPaKTUUeCKOMY 3aHSITHUIO CUMTAeTCS
TIPUHSTHIM.
OCHOBaHUSIMU JI/ISI ZIOTIONTHUTE/TLHOM I0pab0TKY OTUEeTa SIB/ISIOTCS:
* HeOpEXXHOE BBITIOJTHEHHE,
* HM3KOe KaueCTBO rpadruueckoro Marepuasa (HeBepHbIi BLIOOP MacIuTada uepTeskel, OTCyTCTBUE YKa3aHUsS
eIMHULL U3MepeHus Ha rpadukax).
OTuer He MOXKET OBITh TIPUHAT U TIOJJIEXKUT 0PabOTKe B CTydYae:
* OTCYTCTBUS HEOOXOTUMBIX pa3fiesioB,
* OTCYTCTBUSA HEOOXOIUMOTr0 rpauueckoro MaTepuana,
* HeKOPPEeKTHOM 00pabOTKM pe3y/bTaToB.

Hepequb MpaKTUUYeCKUX 3a,an1/1171:

ITpakTrueckast pabora Ne 1.

Pacuet usmeHenus reometpuu 3apsizia PATT B npouecce paboTsl.
B oTueTe HeoOX0AUMO MpeSCTaBUTh:

. IOCTaHOBKY 3a/lauM.

. MaremMaTU4yeCcKy0 MOJe/b.

. KPaTKyl0 XapaKTepPUCTUKY UCC/IelyeMbIX METO/ 0B

. @Ha/IN3 MOJTyYeHHBIX pe3y/IbTaTOB ¥ COOTBETCTBYIOIUe BBIBOABI.
. pacrieyaTKy MOTy4YeHHBIX pe3y/bTaToB.

U WN R

[MpakTnueckast pabora Ne 2.

Pacuetr BHyTpHOAI/IMCTHUECKIX XapaKTePUCTHK.

B oTuerte He0OX0OAMMO MPeACTaBUTh:

. IOCTaHOBKY 3a/lauyl.

. MareMaTU4yecKyro MOJeJb.

. KpaTKyl0 XapaKTepUCTHKY UCC/IelyeMbIX METO/[0B

. @Ha/IM3 MOTyYeHHBIX pe3y/bTaToB U COOTBETCTBYIOLUE BBIBOALI.
. pacrieyaTKy MOTy4YeHHbIX pe3y/bTaToB.

. COTIOCTaBUTDb Pe3y/bTaThl IPOTHO3a M0 Pa3IUYHbIM MeTOAUKAM;

AU WN =

ITpakTrueckast pabora Ne 3.

Ternnosoit pacuet PATT.

B oTuere He0OXOAMMO TPeACTaBUTh:

. TIOCTaHOBKY 3a/jauy.

. MaTeMaTh4eCKyt MO/ieTb.

. KPaTKYI0 XapaKTepUCTUKY UCCIeyeMbIX METO/IOB

. QHaJTM3 TTOJTYYEeHHBIX Pe3y/IbTaTOB U COOTBETCTBYIOIIHE BLIBO/IBI.
. PacmeyaTKy roJlyueHHbIX Pe3y/IbTaToB.

U WN -

JIK3aMeH

OK3aMeH:
DK3aMeH BK/TIOYAeT OTBETHI HAa TEOPETHUECKUE BOMPOCHI; KAXKBIM OU/IET CO/IEPXKUT JIBa BOMPOCA U3
MpUBEeIEHHOTO HIKe TiepeuHs. OTBeT Ha KaX/[bIl BOTIPOC U 10 OU/IETY B 11€/I0M OL[@HUBAETCS TI0
aTHOA/I/ILHOH IIKAJIe.
Kputepuu oLieHUBaHUS:
* OT/IMYHAsH OIIeHKA BLICTAB/ISIETCS TIPY 0€3yKOPU3HEHHOM OTBETE Ha BOIIPOCHI OM/IeTa U, B 00s13aTe/IbHOM
TIOpsiZiKe, Ha JIOTIO/THUTE/IbHBIE BOMPOCKL. IIpHueM OTBeTHI Ha J0IOIHUTEe/IbHbIE BOIIPOCHI 1al0Tcs Oe3
TpeJiBapUTe/IbHON TIOATOTOBKHY.
* TIPaBWILHBIE, HO HEZIOCTAaTOUHO TIO/THbIE U UeTKHEe OTBEThI Ha TIOCTaB/IEHHBIe TIPeTIofiaBaTe/ieM
BOTIPOCHI, IPY I'PAMOTHOM TIPE/ICTAB/IEHUH MaTepraa — «XOPOIII0»;
* YIOB/IETBOPUTE/IbHAS OI[eHKA MOKET OBITh BBICTABJIEHA U TIPH OTBETE TO/IBLKO Ha MePBbIH BOIIPOC, HA
YCMOTpEHHUeE Tpero/jaBaresis, C yu4eToM paboThl CTy[eHTa B CEMeCTpe.
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¢ HelmpaBUW/IbHBIE€ U HETIOJ/IHbIe OTBETHI Ha BCe MOCTaB/I€EHHBIE ITperoJaBaTesieM BOIIPOChI ITPpH
TeXHHWYeCKW HerpaMOTHOM H3J/I0KeEHUU — «HEeYA0B/IETBOPUTE/IbHO».

Bornpocs! K 3K3aMeHy:

. KIT/I pakeTHOrO fBUTATEISI.

. BiiusiHre KOHCTPYKTHBHBIX ocobeHHocTeli PIITT Ha XapakTepucTHKU JIA

. YnenbHble xapakrepuctuka PITT.

. Onrumusauys PITT Ha 0CHOBe UCIIO/IB30BAHUS HeCKOJIBKUX TOILIUB.

. OcHOBHBIe cxeMbl KOHCTpYKLmi PATT

. OcHoBHbIe ¢opmel 3apsgoB PATT

. TvTTBl TBEPABIX PAKETHBIX TOTIMB ¥ 00/1aCTH MX TTPUMEHEHHUS.

. XapakTepucTHKH JByX0CHOBHBIX TPT.

. CocraBbl U XapakTepucTUKu cMeceBbiX TPT

0. Yro Takoe Teryiota 00pa30BaHus BelljeCTBa

1. YcnoBHas ¢opmyna TorMBa

12. O6mas cxema TepMOJUHAMHUUECKOTO pPacueTa

13. OmnpesiesieHre cocTaBa IIPOAYKTOB CrOPaHUs

14. Kak usMeHs1eTCsl COCTaB [POJYKTOB CrOPaHus MPpH [epeMellieHUH 110 TPaKTy ABUraress U B COIlIe
15. Kak onpezsieniiTb XapakTepUCTHUKU IPOAYKTOB CrOpaHus?

16. KakoBbI 0CHOBHBIE OT/IMUMS B NIPOLIeCCAaX TOPeHUs [BYXOCHOBHBIX U cMeceBbIX TPT?

17. OT 4ero 3aBUCUT COCTaB KOH/|EHCUPOBAHHbIX PO YKTOB CrOPaHUS?

18. Kakue ¢pusnueckue poriecchl COMPOBOKAIOT CrOpaHue MeTa/lJIueCKOro roprouero?

19. Kakue npenMyliiecTBa obecriedrBaeT MCI0b30BaHUEe MeTa/TMYeCKOT0 TOPIOYero 1 Kakue mpo0d/ieMsl
CO3JaeT ero UCIo/b30BaHue?

20. Kakue (akToph! OIpe/ie/isitoT UHTEHCUBHOCTh BEIHOCA KOH/IEHCUPOBAHHBIX MTPOJYKTOB CrOpPaHUs Ha
3/IeMeHThbI KOHCTPYKLMH [jBUraTess?

21. O6nacTb IpYIMeHeHHUs! U Hjiest TeOMeTPUUECKOT0 pacueTa IieieBoro 3apsija.

22. O6nacTb IPUMEHEHUS U Ujles TeOMETPUYEeCKOTO pacyeTa 3Be3/[4aToro 3apsija

23. O6nacTb IpUMeHEeHUs U WZesi TeOMEeTPUUEeCKOro pacyeTa 30HTUYHOTO 3apsija

24. MeTo/ibl pacueTa u3MeHeHus1 reoMmeTpuu 3apsaa PATT

25. ®opmyna bopu

26. Kak paccuurath paboTy ZIBUraTe/isl Ha Crafie IaBaeHUs ?

27. PacyeT BHYTPUKaMepHOTIO [jaB/ieHUs [P aBTOHOMHOM T'OPEHUH BOCTI/IaMeHUTe s

28. PacueT BHYTpHMKaMepHOI'O [iaBjIeHus IIPU COBMeCTHOM FOPeHUU BOCIJIaMeHUTeJIsl U 3apsia

29. O011as cxeMa pacyeTa BHyTPUKaMepPHOTO JIaBJIeHHsI B TIPEATIONIOKEHUH TIOCTOSTHCTBA TeMITepaTyphbl
MIPOAYKTOB CTOPaHMUs

30. Ob11ast cxema pacueTa BHyTPUKaMepHOTO JIaB/IeHUs! B TIPE/TIONIOKEHNH C YUeTOM H3MeHeHHs! TeMIlepaTyphbl
TIPOZIYKTOB CrOPaHUs TP M3MEeHEeHUH [JaBIeHUsT

31. Anamm3 ycroitunBoctH pabotel PATT

32. BsusiHMe Haua/bHOW TeMIiepaTyphbl 3aps/ia BHyTpUKaMepHOe JlaBlieHre

33. Crioco6B1 KOHTPOJISI 3a MOA/epKaHHueM 3alaHHOM KPUBOH JaBJieHus! PU U3MeHeHUY BHELTHHUX TTapaMeTpOB
cpefbl

34. PerynupoBaHUe CKOPOCTH TOPeHUS.

35. Ocobennocty ropenust TPT Ha HeCTalMOHAPHBIX PEXXUMaX.

36. MeTogpl, UCTIO/Ib3yeMble /17151 TeOMeTPUYeCKOoro npoekTyuposanus 3apsagos PITT.

37. TeryioobMeH Ha TiepeJHEM JHUIIE BUTaTess.

38. TertoobmeH B coryioBoMm 6roke PATT

39. PacueT pajuallMOHHBIX TEMJIOBbIX MOTOKOB B PIITT

40. PacueT TeTUIOBBIX I10JI€H B 3/1eMeHTaxX KOHCTpykiuu PITT

41. Marepuasbl, UCIIONb3yeMble /151 U3rotosienus PITT

42. Ucnionib3oBanue T3M c HerpounbIM KOkcoMm B PIITT

43. Ucnosb3oBanue T3M c nnpounsiM KokcoMm B PIITT

44, OcobenHoctu TernoobmeHa u paspyienus T3I1, 00yc/oBIeHHbIe BO3/€HCTBUEM KOHAEHCUPOBAHHBIX
MPOAYKTOB CrOPaHusl.

45. MeTo/bl ¥ CTeH bl [IJTs1 OTIpe/ie/IeHUs] TATOBbIX XapakTepuctuk PATT

46. MeTonb! KOHTpO/S Aasienust B PATT

47. MeToppb! oripefie/ieHUsi CKOPOCTY T'OPeHUs U UCC/Iel0BaHus IIpoLieccoB ropenus TPT

48. Ynpasinenue BektopoM Tsaru PIITT

49. Ilotepu eguHuyHOro umnynsca PITT.

50. Tara pBuraresisi, MEeTOZbl ee pacueTa U U3MepeHust

R, OO WN -

16



[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B m =
KOHTaKTHOM % 5 % ===" g %
a dopme = g > = ==t
: - AL
8 g HaumeHoBaHuUe pa3/jie/ioB U E g = [ é = oNe]
E = JUAAKTHUECKHX e{HHHUI] &) o = § E E : 1= § E B
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2 2|8 C& e <2
= o =
= = =
o o
Pazgen 1. O0mee BOHDOCH [0
4 7 |TepMOAMHAMHYeCKOe OIHCAHHe 4 2 2 0 2 10 a[; o
pabore1 PATT. PaALIY
Bonpocs! ans
4 - Paspen 2. TBepjble pakeTHbIe 28 8 8 0 20 10 TeKymero
TOIL/IMBA.
KOHTPOJISA
Paspen 3. 3apsage1 PATT u Ortuet 1o
4 7 |reoMeTpHuecKoe mpoeKTHpPOBaHue | 24 | 12 2 10 12 10  |mpakTUuUeCcKOMy
3apsapaoB PIATT. 33/laHUI0
Paspen 4. BHyTpuOa/umncTHYeCKUA Order no
4 7 A - OHYTP 30 | 18 8 10 12 10  |mpakTUuUeCcKOMy
pacuer PITT.
3a/laHuUI0
Pa3pgen 5. I'a3oquHaMHKa 1 Oryer o
4 7 Teni006men B PITT. 28 | 18 4 14 10 10  |DpakTHYecKOMy
3a/]laHUI0
Bonpocs! ans
4 7 |Pa3pgen 6. TennoBas 3amura PATT. 12 4 4 0 8 18 TeKy1LLero
KOHTPOJISA
Bonpocs! ans
4 7 Paspgesn 7. PeryimpoBanue BeKkTopa 6 7 9 0 4 10 TeKyIIjero
TArYA U Aasjaenus B PIITT.
KOHTPOJISA
Pazpgen 8. KoncTpykums u Bonpocs! ans
4 7 |npoeKTHpOBaHHe COMIOBBIX 6 2 2 0 4 12 TeKylLlero
0/10KOB. KOHTPOJIS
Bormpocs! as
4 7 |Pa3pgen 9. Ucnbrranusa PATT. 6 2 2 0 4 10 TeKyIero
KOHTPOJISA
Bcero 3a 7 cemecTp 144 | 68 | 34 | 34 76 100
Bcero no guciuinge 144 | 68 | 34 34 76 100
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Kputepuu oneHuBaHus

OIIK-6

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

YkakuTe B IPOIjeHTaX YPOBeHb TepMUUyeckoro ko3dpdunuenrta
I10/1e3HOT0 /IefiCTBHA PAKeTHOI0 /BUTraTeIs

I1nomaab NOBEPXHOCTH FOPeHHUs YBe/IMYN/IY B /iBa pa3a. Ha cko/1bK0 Hy)XHO
HM3MEHHUTH IIOIIAAb KPUTHYECKOr0 cedeHHs /i/isl COXpaHeHUs NPeXHero ypoBHs
BHYTPMKaMepHOro JaB/ieHUus?

Jasyenue B 1Y ¢ yromieHHbIM coruioM — 4MIla. Ha kakyro BeITHurHYy H3MEHHTCS
BHyYTPMKaMepHoOe /iaB/ieHUe IIPH yBeJIMUeHHUH CTeleH! YTOIJIeHHOCTH COIl/Ia Ha
20%?

B coctaB MeTa//IM3MPOBAHHOIO TOIIJIMBA BX0AUT 5% (10 Macce) aIlOMUHHA.
KakoBa (mpumepHo0) OygeT MaccoBas [0/ KOHA€HCHPOBAHHBIX MMPOAYKTOB MPHU
MO/THOM CrOpaHHMH TOM/IMBa?

Ha ocHoBe panee orpaboTanHoro gsuraresns Kanuopom 100mMm mytem
niepeMaciiTabpoBaHus IPOTOTHIIA B CTOPOHY YBeJIMUeHHs BCeX PasMepoB B /iBa pasa
CIIPOEKTHPOBaH JBUraresb Kaaubpom 200mm. KakoBo OyeT JaBieHHe B HOBOM
JiBUrareJsie 1o OTHOILEHUIO K [IPOTOTHUILY?

Kak onpefiensiercs miowjaZib KpUTUUECKOTO CeUeHUsI?

SddexTurHast sHTaNBINA T3M 9*10/A6 /KT, TuioTHOCTE 1500KT/M2, TemrIiepaTtypa
nosepxHoCTH 2100K. IToToK npoaykToB cropanust uMeeT Temnepatypy 3000K u co3znaer
k03¢ durierT terootgaun 5 KBT\M2*K. OtieHuTe TOMIMHY YHeCeHHOro cyiost 3a 10
CeKyH[.

Uro Takoe uncio Hyccensra?

JIuHeliHasi CKOPOCTb TOPeHUsT TBePI0T0 TOTIIMBA 3TO

[aByeHre B Kamepe cropaHusi yBesanuusaock ¢ 6MIla go 8MIla. Ha
CKOJTbKO M3MEHUTCS BelTMurHa Ko3(hduirieHTa TeriooTAauu B CTeHKH
KOHCTPYKLU?

Bonpocbl 3akpbimo2o muna:
UTo 13 repeurcieHHOro He TPUMeHNMO K PaKeTHOMY JIBUTaTesTi0 TBep/oro TOTIvBa

JTO TeIJIOBOI ABUraTe b
JTO He aBTOHOMHBIN ABUTaTeb
JTO ABUraresb, y KOTOPOTO 3apsij, pacrioiaraeTcsi BHe KaMephbl CrOpaHust

ITO ABUTdTe/Ib B KOTODOM CKOPOCTb T'OPE€HUA PEryJIMpyeTCAd 3d CUET U3MEHEHUS
KPUTHUUECKOI'o CeueHusd COoIlia

UTO M3 NepeuncIeHHOro He BIKSeT Ha BeJIMUMHY TATW PAKETHOTO JJBUraTess
Macca 3apsifa gBuraresis

Moneky/sipHbIi BeC TIPOyKTOB CrOpPaHUsI

TemrmiepaTypa poAYyKTOB CrOpaHUs

CreneHb pacIIMpPeHUs TTPOAYKTOB CrOpaHUst
UTo 13 repeuric/ieHHOTO He B/MsieT Ha CKOPOCTb TOpeHUsl TOTLIMBA

BennuuHa BHyTpHUKaMepHOTO JiaBleHHs
HauasnbHasi TeMnieparypa TOIIMBa
OrTHollleHYe JjaBIeHUi Ha cpe3e CoIla ¥ BO BHYTpHKaMepHOM oObeMe

CKOpOCTh MOTOKA MPO/IYKTOB CrOpPaHUsi, 00/yBaloIero ropsyto ITOBePXHOCTh
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

UTo 13 epeurc/ieHHOTO He B/AUsIET Ha BeIMUMHY Y/e/IbHOTO UMITy/IbCa
Temriepatypa MpoAyKTOB CropaHUs

XUMHUUEeCKHI COCTaB NPOAYKTOB CrOpaHusi

CreneHb paclIvpeHusi IPOJYKTOB CrOPaHUsI

Macca KOHCTPYKLIMU ABUTaTeIst
BayB rasa B 3aKkpUTHUECKYIO YaCTb COTUIOBOTO OI0Ka MCIO/B3YeT sl KaK CPefjCTBO

YrpaesieHus1 BEKTOPOM TSTH 10 HAlIPaB/IEHHUIO
YMpaesieHysl BEKTOPOM TS 110 MOZY/IHO
[nst oxnaxeHus corioBoro 61oka

151 yBeimueHYst IpO3payHOCTH CTPYH JBUraresis

ITpu KakoM OTHOIIIEHHH JIaB/IeHWH Ha cpe3e COTjia ¥ B KaMepe CcropaHus oyzer
00ecreunBaThCsl MAKCHMa/TbHBIM YPOBEHb TSTH [JBUTATEIs

1
<1
>1

He umeet 3HaueHus
CmMmeceBoe TBEpA0€e paKeTHOE TOIJIMBO 3TO

MexaHuueckasi CMecb HEKOTOPBIX KOMIIOHEHTOB CITOCOOHBIX TP OTpe/ie/IeHHbIX
YCJIOBUSIX K YCTOMUMBOMY TOPEHHIO

TBepplii pacTBOp APYT B ApyTre OKUCIISIOUIMX M TOPIOUMX KOMIIOHEHTOB
CMecCh )KUJKUX U TBepAbIX KOMIIOHEHTOB

CMmechb JKUIKUX, TBepAbIX U Fa3006paBHLIX KOMIIOHEHTOB

K uemy npuBe/ieT peanu3aliyis poliecca 3pO3UOHHOTO pa3/lyBaHUs TOBEPXHOCTH
TOpPEeHMS 3apsi/ia JIBUraTess:

YBenMueHUo TeMIiepaTypbl IPOJYKTOB CrOPaHUs
IIporapy cTeHOK KaMephbl CrOpaHusl ABUraTesIs
He ckaxxeTcst Ha paboTe iBuraresis

YBeMueHuto ra3orprxo/ia OT 3apsiJad TOIUIMBaA

[TpuBOAUT /T UCTIONB30BaHUE ra30/[MHAMUUeCKUX py/el K MoTepsM yZe/IbHOTO
HMMITyJ/ibCa?

Ha

Her
B kakoii hhopme BBOJUTCS MeTa/JTHUeCKOe TOpIoUee B TOTUIUBO?

Be3okcugHoit

OkcuiHOM
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