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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
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:

I[ICK-11 — cnocoGHOCTh aHa/MM3UpOBaTb COCTOSTHUME M TePCHEeKTHBHI Pa3BUTHS PAaKeTHOHM U PaKeTHO-
KOCMUYECKOM TeXHHKH B 1]eJIOM, TaK U ee OT[e/IbHbIX HanpaBieH!i

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-11

3HAHUS:

COBPEMEHHOI0 COCTOSIHHSI PAKeTHO-KOCMUY€eCKOW TeXHUKHY;

YMeHUs:

CUCTeMaTU3UPOBaTh U 000011[aTh NHGOPMALHIO TI0 PaKEeTHO-KOCMUUECKOU TEXHUKE;

HaBbIKU:

aHasM3a u cbopa uH(OpPMAIIIK 10 PAKETHO-KOCMHUUECKOU TEXHUKE.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna SHEPT'OY CTAHOBKUM HA TBEPJAOM TOII/IUBE siBnsieTcst AUCLHUTIIMHON
o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbl IOATOTOBKH TI0 HarpasieHuto 24.05.01 IIpoekmuposaHue,
npou3800CMe0 U 3KCI/yamayust pakem u pakemHo-KOCMUUECKUX KOMIVIEKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUWKA, ®U3UKA, BBEJJEHUE B CIIEITVUAJ/IBHOCTD.

CopepkaHvie JUCIUIUIMHBI ~ SIB/ISIETCS  OCHOBOM Ayt ocBoenusi aucimruimH: WCIIBITAHUS
PAKETHBIX CHUCTEM, MOJE/IMPOBAHUE PAKETHBIX CUCTEM, CUHTE3 PAKETHBIX
CUCTEM.

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

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4yeCKOro aHajn3a U MOJeJIMPOBaHusl, TEOPETUUECKOTO U SKCIIePUMEHTA/IbHOTO UCC/Ie0BaHUS
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au

¢ OIIK-7 — CriocobeH KpUTUYECKU U CUCTEMHO aHa/TU3UPOBaTh JOCTHXXEHUS] PAaKETOCTPOEHUS U
KOCMOHABTHKH, CITOCOOBI UX TIPUMEHEHUs B TIPO(e CCUOHA/TbHOM KOHTEKCTE

¢ YK-6 — CriocobeH orpefie/isiTb ¥ pean30BbIBaTh MPUOPUTETHI COOCTBEHHOM /1eSITeTbHOCTH U CTIOCO0BI
ee COBEpIIIEHCTBOBAHMUS HAa OCHOBE CAMOOLIEHKH Y 00pa30BaHUs B TeUeHUE BCel KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jleknuu

IIpakTHUYecKHe
3aHATUHA

CamocronTebHasA
pabora cryeHToB

®dopmupyemast
KoMmmereHus, %

TIICK-11

Paspen 1. O6uiee TepMmoguHaMmuyeckoe onucanue paborst PATT. . VigeanbHblil LUK
POTT. Tepmuueckuii kiizj. CKOPOCTh McTeueHus. TAra 1 yAe/bHbIe TapaMeTpbl ABUraTesIs.

—
o

Paspen 2. TBepjpie pakeTHbIe TOIUIMBA. B/vsiHUe XapaKTepUCTUK TOI/IMBA Ha 3/1eMeHTbI
PATT. ParmoHa/bHbIi BbIGOP TOIUIMBA 110 YAeIbHOMY UMITY/IBCY U TIOTHOCTH. [IprMeHeHne
TOI/IMB TIepEMEeHHOr0 cocTaBa. BusiHYe mapamMeTpoB JiBUraresisi Ha XapakTepPUCTUKU PaKeTsl.
Bu/ibl ¥ cBOMCTBA TOMIMB. [JByXOCHOBHbIe TorMBa. CMeceBble TOMIMBA. ITMpOTeXHUYecKre
cocraBbl. TexHOIOrMK NO/Ty4YeHus 3apsifioB. MexaHUYeCcKye XapaKTepUCTUKH TOTLIMB.
Tpe6oBanus, npefbsiB/IsieMble K TBepZAbIM TOIMBaM. OCHOBbI TEPMOJJMHAMUUYECKOTO pacyeTa
rapamMeTpoB MPO/IYKTOB CropaHusi. YC/I0BHasi popMyria TOIIMBA. DHepreTHyeckre
xapakrepuctuku TT. Teniora o6pa3oBaHus BeljecTBa. 3aKoH 'ecca. CKOPOCTb XMMUUECKOH
PeaKLiH, KOHCTaHTbI paBHOBecHst. I1prmep NprO/MHKeHHOro TepPMOAMHAMUYECKOTO pacyeTa.
TMonHast cxeMa TepMoAMHaMHUUeckoro pacuera. [Tpotecc ropenust B PATT. O6ias cxema
ropenust TT. TopeHHe /JByXOCHOBHBIX TOIIMB. OCOGEHHOCTH MPOLIECCOB FOPEHHS CMeCeBBIX
TON/IMB. [opeHre MeTa/UIM3MPOBAHHBIX TOTUIUB. 3akoH ckopocTy ropeHust TT. JIuHeliHas
CKOPOCTb FOpeHust TOIIMBa. MeTozbl M3MepeHHst IMHeHHOH CKOpOCTH ropenust. Bnusaue
JIaB/IeHHs], Haua/IbHOM TeMIieparypsl 3apsi/ia, CKOPOCTH 067yBa ITOBEPXHOCTH, TIEPerpy30K 1
HarpshkeHHO-/1e()OPMUPOBAHHOIO COCTOSIHUSI Ha CKOPOCTh ropeHusi. CKOPOCTb ropeHus B
YC/IOBHSIX IMHAMMYECKOT0 BO3/leCTBHS. BOMpoCkl HeyCTOHUYMBOCTH BHYTPMKAMEPHOTO
npoLjecca.

44

14

14

30

20

Paspen 3. 3apsaasl PATT u reomerpuyeckoe npoekTupoBanue 3apsiios PITT.
Tpe6oBanwus k 3apsiziam PITT. OcHoBHble dopmbl 3apsizoB PATT. O61wyas noctaHoBKa 3ajaun

reoMeTpHUYeCKOro rnpoeKTHpPOBaHUA 3apaja. MeTOAbI daHa/u3a TpaHCCbOpMaL[I/H/I TIOBEPXHOCTH.

OcHOBHbIe (hopMbI 3apsi/ioB. MeTo/ibl W3MeHeHHsl JIOKabHOH CKOPOCTH TOpeHwsl.

26

20

Paspen 4. Buyrpubanmcruyeckuii pacyer PITT. Pacuer nporiecca BOCIuIaMeHeHHusl.
Pacuer nepuo/a Criajia jaB/jieHusi B ABuraresie. BHyTpubanivcruueckuii pacuer B
Hy/bMepHO# noctaHoBke. ®opmyrna Bopu. PacueT jaBneHus py UCII0/Ib30BaHUK
KOMOMHMPOBAHHOTO 3apsiza. Ob1as cxema BHyTprbamMcTIHIeckoro pacyera PATT.

30

10

10

20

10

Bcero 3a 7 cemecTp

108

34

34

74

45

Paspen 5. T'a a u Terioo6men B PATT. O6uias cuctema ypaBHeHUH AJ1st

BHYTPHWKaMepHOI'O IOTOKa. Teuenue Bo BHYTPUKaMe€pHOM obneme. TeueHre B COIIOBOM
6710Ke. O611IHe TIOHATHS TEOPUM TeTIoMaccoobMeHa. KpuTepranbHble COOTHOLLEHHSI.
Terioo6meH Ha riacTiHe. Terioo6MeH Ha abimpytoieii moBepxHoctd. Teryioo6MeH
TernI0npoBoAHOCTLI0. [Iporpes nnockoii creHku. IIporpes cdeprueckoid YaCTULIBL.
PapuarionHbIi TeruioobmeH. TerytoobMeH rpy KOHBEKLMH. Terioo6MeH MpH BbINaAeHHN
KOH/IeHCHUPOBAHHBIX IMPOAYKTOB CrOPaHUs.

66

28

20

38

10

Paspen 6. Tennosas 3amura PATT. OcHOBHBIe K1acChl TeM/I03alUTHBIX MaTepraros.
PaboTa Ter03auUTHEIX MaTepHasIoB B MpoAyKTax cropanus TPT. MeTozb! pacyeTa yHoca
T3M. Mogens pa3pylieHus: MaTepuaoB C IIPOYHBIM KOKCOM.

40

22

12

10

18

13

Pa3gen 7. PeryiupoBaHue BeKTopa TArH U AasjieHus B PIITT. [IpepbiBaHre ropeHust
3apsifia. MeTozibl M3MeHeHHsi CKOPOCTH TOpeHusl. YIpaB/ieHue Harpas/ieHreM BeKTopa TATH.

10

12

Paspien 8. KoHCTPYKIMs U MPOEKTHPOBaHHeE COMIOBBIX 0/I0KOB. AHa/M3 BK/Ia/a
pasIMYHbIX YacTeii comva JlaBans B hopMupoBaHue TAru. [IpoekTrpoBaHyue /03ByKOBOH
YacTu. KDHCprKTI/lBHBIE PpelIeHnss KpUTHUeCKOro CeueHus. HpOEKTHpDBﬂHl/IE CBEpXBByKOBOﬁ
yacTH coruia. TUIOBbIe CXeMbl KOHCTPYKTHUBHBIX peLUEH]/II‘;l AJI COTJIOBBIX 6JI0KOB.

20

10

10

10

Pazpen 9. Ucnibrranust PATT. Tunb! vcnbiTauuid. TUMNBI CTEH0B /711 OTHEBBIX CTEH/J0BBIX
UCTBbITaHUi. Mi3MepeHue Taru. MisMepeHe fjaBnieHus. Vi3mepeHne CKOPOCTH TOPeHHsI.
VICribITaHuMs! TeN/I03aIUTHbBIX MOKPBITHIA.

10

Bcero 3a 8 cemecTp

144

68

34

34

76

55

Bcero no gucHUIUINHe

252

102

68

34

150

100

3.2. AyAuTOPHBIN NPAaKTUKYM

Ne
n/n

HAMMEHOBAHHE pa3jie/id

Homep n

JUCLUILUTAHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oo0neMm,

ayp.
JacoB

Bcero 3a 7 cemectp

Paspen 5. I'azonrHamuka
u Terioobmen B PIITT.

TeomeTrprueckoe nipoekTrpoBaHue 3apsiga PATT. Beibop TorivBa
Y olpe/iejieHNe BHYTPUKaMepHOI'0 aBJIeHusl.

20

Pazpen 6. TernoBas
3amura PATT.

yHOCa B iporiecce pabotsl Y.

OrmpefesieHre rapaMeTpoB TEIIOBOTO BO3JeMCTBHS Ha 3/1eEMEHTbI
KOHCTPYKLMU. BbIOOD Terio3aliuTHBIX MaTepraioB M pacyeT Ux

10

Paspen 8. Koncrpykuus u
MIPOEKTHUPOBaHNe
COIJIOBBIX O/I0KOB.

TeUyeHHs 110 COTIIOBOMY O/I0Ky

OrnpepesnieHye 1/101aAd KPUTUUECKOTO CeYeHusl COIa,
rocTpoeHue npodusis coroBoro 6/10Ka, pacyeT rnapamMeTpoB

Bcero 3a 8 cemectp

34

6

23609




3.3. CamocTosnTenbpHas padora crygenta (CPC)

Ne | Homep u HaMeHOBaHue pasjesia Oomem,
o/ S ——— Cojep>kaHue yueOHOro 3ajaHus 4acoB
1 |Pasgen 1. OGuiee M3yueHHe JeKIMOHHOTO MaTepuara 2
TepMOJUHaMHUYeCcKoe OnHrcaHue
2 |paGors! PIITT. V3y4eHre OCHOBHOMW U JIOTIOIHUTE/ILHON JIUTepaTyphl 2
3 |Pa3gen 2. TBepable pakeTHbIe H3yueHHe JIeKIIMOHHOIO MaTepuasa 10
4  |Tom/HMBa. M3y4yeHre OCHOBHOM U /I0TIOJTHUTE/IbHOM JIUTepaTyphl 20
5 |Pasgen 3. 3apsazpl PATT u M3y4yeHHe OCHOBHOM M JIONO/THUTE/ILHOM JINTePaTyphl 10
reoMeTpUUeCKOe TIPOeKTUPOBaHue
6 |sapsgos POTT. Y3yJyeHue JIeKLJMOHHOI'O MaTepHuasa 10
7 |Pa3men 4. BHyTpuba/uMcTueCcKui |(M3yueHue JeKLIMOHHOI0 MaTepuasa 10
8 |pacuer PATT. U3yuyeHre OCHOBHOM U JIOTIO/THUTE/IbHOM JIMTEPaTyphl 10
Bcero 3a 7 cemecTp 74
9 H3y4deHue JIeKLJMOHHOI0 Marepuasna 5
10 Pasyen 5. TasoMHAMMK i V3yueHre OCHOBHOMU U JIOTIONIHUTE/ILHOW TUTepaTyphl 8
Ternoo6met B PIITT. MOJTOTOBKA K MPAKTUYeCKUM 3aHATHAM 110 TeMaTHKe
11 pa3zerna oopMiieHre OTYeTa 0 TeMaTUKe 25
TPaKTUYeCKOro 3aHATHUS
12 H3yuyeHHe JIEKLIMOHHOIO MaTepuasa 6
13 H3ydyeHrie OCHOBHOMU U IOTIOJTHUTE/ILHOM JIUTEPATYPhI 4
Paszien 6. Termosas 3amura PATT. \noaroroska Kk mpakTHueCKUM 3aHATHAM [0 TeMaTHKe
14 pasziena oopM/eHre OTUeTa o TeMaTHKe 8
MIPaKTUYeCKOI'0 3aHSATHUS
15 |Pa3gen 7. PerynupoBaHye BeKTOpa |M3y4YeHue JIeKLIMOHHOIo MaTepurasa 2
16 |taru v gasnenvs B PATT. H3y4yeHre OCHOBHOM U JOMOJSHUTE/bHOM JIUTEPaTypPhl 4
17 HU3y4deHue JIeKLUOHHOr0 MaTepuana 3
18 Pasen 8. KoHCTpyKipst i H3yueHre OCHOBHOM U JIOTIONIHUTE/ILHOW TUTepaTyphbl 3
NPOeKTHPOBaHHe COMTOBBIX 610Kk0B. [IOATOTOBKA K [IPAKTHUECKUM 3aHATHAM M0 TeMaTHKe
19 pasziena oopMseHre OTJeTa o TeMaTHKe 4
TPaKTUYeCKOTO 3aHATHUS
20 Pasen 9. Vicrbrrarms PITT. HU3yuyeHue HEKHHOHIjOFO Marepuasna § 2
21 H3yuyeHre OCHOBHOM U ZIOTIO/IHUTEIbHOU JIUTepaTypbl 2
Bcero 3a 8 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2/3(4|5| 6 7 8(9| 10 1 12 13 14 15| 16 | 17
7 AP | TexK AP | TekK TexkK AP | 3au.
8 AP AP AP

YcnoBHbIe 0003HaYEHVS:
[P — nuarHocTHueckasi paboTa;
TekK — BOTIPOCHI A1 TEKYIL|Ero KOHTPOJIS;
Ortu. 1o I13 — oTueT No NpakTUUeCKOMY 3a/|aHUIO;
3a4. — 3auerT.

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromumx dhopMax:
[TMarHoCTUYeCKasi pabora;
BOIIPOCHI /IS TEKYIIIETO KOHTPOJIS;
OTYET IO MPAaKTUYECKOMY 33/IaHUIO0.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:
3ayerT;
JK3aMeH.

23609




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. I1. Benog. IIpoekTrpoBaHre 3/1eMeHTOB KOHCTPYKLMU PaKeTHBIX JABUraTesieil Ha TBEPJOM TOILIUBE.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2012, 80 3k3.

2. B.TI. benog. . TemnnoBoe rnMpoeKTUpOBaHue pakeTHBIX Apuratenei. CI16.BT'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2016, 44 5K3.

3. B. I1. Benos. . ComioBble 0710Ku pakeTHbIX Apuratesei. CI16.BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
2019, 61 >ks.

4. 0. C. ConomoHOB, A. M. JTunaHos, A. B. Anues. . TBEpA0OTOIUIMBHBIE Pery/MpyeMble IBUraTe/IbHbIe
ycTaHoOBKM. M.: MawmmHoctpoenue, 2011, 31. pec.

5. FO. C. ConomoHoB, A. M. JlunaHos, A. B. Anues. . TBEpOTOIVIMBHEIE perylvpyeMsble JBUraTe/IbHble
ycTaHoBKU. M.: MaimHoctpoenue, 2011, 18 3k3.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.
5.3. [lepuoguyeckue U3gaHus:
1. BeCTHHK BO3/yIITHO-KOCMUYECKOH 0OOPOHBI.

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

1. http://www.tnt-ebook.ru/ — TNT-EBOOK - SnekTpoHHO-0MbMmMoTeuHast CUCTEMa;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbhas 6ubnuoreka BI'TY «BOEHMEX» um. 1.0.
YcTrHOBa;

3. https://repository.library.voenmeh.ru/jspui/ — ®yngamenTanbras 6ubmioreka BI'TY « BOEHMEX» um.
H.®. YctuHOBa;

4. https://e.lanbook.com/ — 3BC JlaHb.

CoBpemeHHbIe TIpo¢eCccHOHabHBIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUT.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- Kouncynsraatllntoc- nvHGOpMaLlMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHHe:

1. PROView 32; Matlab 2015a SP1;
2. KOMIIAC-3D V17.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. PROView 32; Matlab 2015a SP1;
3. KOMITAC-3D V17.

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.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
9HEPI'OYCTAHOBKU HA TBEPJOM TOII/IUBE

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia  QHEPTOYCTAHOBKU HA TBEPAOM TOILIMBE sBrisercs JUCLUIUIAHOMN
o0sA3arenlbHOM uacTH 0/ioka 1 mporpaMmbl TOATOTOBKM 10 Hampasiaenuio 24.05.01 IIpoekmuposaHue,
npou3eo0Cmeo u 3KCnayamayusi pakem U pakemHO-KOCMUUECKUX KOMN/Aekcos. JuCLUIIMHa peanu3yeTcss Ha
takynerete A PaketHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoii Al
PAKETOCTPOEHMUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-11 criocobHOCTh aHAIM3UPOBATh COCTOSIHUE U MIePCHEeKTHUBbI Pa3BUTHSI PAKETHOM U paKeTHO-KOCMUUE CKOH
TeXHUKH B LIeJIOM, TaK U ee OTAeJ/IbHbIX HarpaBaeHUi.

CoepkaHue AUCLIMIUIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBsi3aHHBIX C MOZeIMPOBAaHHEM, MPOEKTHPOBaHUEM
pacyeToM U MCITBITAHHEM SHEPrOyCTaHOBOK Ha TBEp/OM TOTLIHBeE.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /iJIsl TEKYILIEr0 KOHTPOJIS;
e OTYET IO NMPAKTUUECKOMY 3a/IaHHIO.

IIpomMexyTouHas arTecTaifus TIPOBOJUTCS B (hopMax:
e 3auer;
* 3K3aMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI COCTaBisgeT 7 3.e., 252 u. IIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (68 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (150 ua).
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IIpunoxenue 2

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpyZ0eMKOCTb OCBOEHUS JUCLIUIIIMHBI cOCcTaBsgeT 252 4., u3 HUX 102 4. ayAUTOPHBIX 3aHATUH, U 150
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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.

HaumeHnoBaHHe padoThI Pexkomenjiyemas 1ureparypa prm:{?éKOCTb’
Pazgen 1. O01ee TepMogMHAMHUYECKOe onucaHue padorsl PATT.
H3yuyeHHre JIEKLIMOHHOTO MaTepuasna FO. C. Conomonog, A. M. JlunaHos, A. B. Anues. . 2
H3yuyeHre OCHOBHOM U TBEpAOTON/IMBHBIE PEry/IUpyeMble ABUraTe/bHbIe 5
JIOTIO/THATE/TLHOM JTUTEpPaTyPhl ycraHoBKU: M.: MammHocTpoeHue, 2011 (1)
Wroro no pasgeny 1 4
Pazpgen 2. TBepable pakeTHbIe TOIIUBA.
M3yueHue JeKI[AOHHOT0 MaTepHara B. I1. Benos. [IpoekTpoBaHue 371eMeHTOB 10
N KOHCTPYKL[MM paKeTHBIX /IBUTraTesiell Ha TBEpPJOM
M3yHEHHE OCHOBHON 1 torvmee: CII6.BI'TY "BOEHMEX" um. [I. ®. 20
JIOTIO/THUTETEHOM JIUTepaTyphl Yerunoga, 2012 (1,2)
Wroro o pasgeny 2 30

Paspen 3. 3apsaael PATT u reomerpudeckoe npoekruposanue 3apsajfos PIATT.

v3yueHre OCHOBHOU 1

IO. C. ConomoHnoB, A. M. JlumniaHos, A. B. Anues. .

JOTIO/THUTEJIbHOU JIUTepaTyphbl TBEPOTON/IMBHEIE perylvpyeMble JBUraTe/bHbIe 10
HU3yueHue JIeKL[MOHHOr0 Marepuana YCTaHOBKU: M.: MaLHI/IHOCTPOEHI/Ie, 2011 (2) 10

Wroro no pa3geny 3 20

Paspen 4. BHyrpubannmcruyeckui pacuer PITT.
M3y UeHHe JIeKIMOHHOTO MaTepHaa B. Il Benos;. TeryioBoe NMPOeKTUPOBaHWe PAKETHBIX 10
neurareneii: CITI6.BI'TY "BOEHMEX" um. [I. ®.
YcTrHOBa, 2016 (4)
v3ydyeHre 0CHOBHOU U 1O. C ConomMoHoB, A. M. JIlunaHos, A. B. Anues. . 10
JIOTIO/THUTEJTbHOU JTUTepaTyphbl TBEpPAOTOMN/IMBHLIE pery/MpyeMble JBUTraTebHbIe
ycTaHoBKHU: M.: MammHoctpoeHue, 2011 (3)
Wrtoro no paspeny 4 20
Pazpaen 5. TazoguHaMuKa U Teriooomen B PATT.

M3yyYeHue JIeKL[MOHHOI0 Marepuasa 5
H3yyeHre OCHOBHOMN U 3
JIOTIO/THUTETbHOM JITepaTyphl B. I1. Benog. . TenioBoe NpoeKTUpOBaHMe PaKeTHBIX
TOATOTOBKA K IMPaKTUUeCKUM 3aHATUAM apurareseii: CI16.6I'TY "BOEHMEX" um. /1. @.
10 TeMaTuKe paszena oGopmeHue Yerunosa, 2016 (2-4) 95
OTYeTa 10 TeMaTHKe ITPaKThueCKOTo
3aHATUS

Wroro no pa3geny 5 38

Paspgen 6. TennoBas 3amura PATT.
H“3yueHue JIeKI[MOHHOr0 Marepuana B. I1. benog. . TeryioBoe NpoeKTUPOBaHUE PAKETHBIX 6
H3yueHue OCHOBHOMU U ABHFHTEHEﬁ: CII6.BI'TY "BOEHMEX" um. ,Z[ oD, 4
JIOTIO/THUTETEHOM JIUTepaTyphl Yerunosa, 2016 (6)
MO/JrOTOBKA K MPaKTUUeCKUM 3aHSATHSAM 8
T10 TeMaTuKe pasjiena odhopMieHue

11 23609



oTyeTa 10 TeMaTUKe IPaKTU4yeCKOro
3aHATHUA

Wroro no pasgeny 6 18
Pa3gen 7. PeryinpoBaHue BeKTopa TAr4 U Aasyaenus B PITT.

HU3yueHue JIeKI[MOHHOr0 Marepuana FO. C. ConomonoB, A. M. JlunaHos, A. B. Anues. . 2
H3yuyeHre OCHOBHOM U TBEpAOTON/IMBHLIE perylMpyeMble JBUTraTebHbIe 4
JIOTIO/THUTE/IbHOM JIUTePATyPhl ycTaHoBKU: M.: MammHoctpoenue, 2011 (5)

Wrtoro mo pazaeny 7 6

Pazpen 8. KoHCTpPYKIjUsi ¥ IPOEKTHPOBAHHE COIJIOBBIX 0/IOKOB.

v3yyeHue JIeKL[MOHHOI0 MaTepuasa 3
v3yueHre OCHOBHOU 1 3
JOTIO/THUTE/IbHOU JIMTepaTyphl B. I1. Besos. . CorioBbie GI0KW PaKeTHBIX
TIO/ITOTOBKA K MPAKTHUeCKNUM 3aHATHSIM neurareneii: CI16.BT'TY "BOEHMEX" um. /1. ©.
10 TemaTvKe paszena oopmieHue Yerunosa, 2019 (1-5) 4
OTYeTa M0 TeMaTHKe MPaKTUUeCKOro
3aHATUS

Wroro no pasgeny 8 10

Pazgen 9. Ucnbitanusa PATT.

HU3yuyeHue JIeKI[MOHHOr0 Marepuana FO. C. ConomonoB, A. M. JlunaHos, A. B. Anues. . 2
H3yuyeHre OCHOBHOM U TBEpAOTON/IMBHEIE perylMpyeMble JBUTraTebHbIe 9
JIOTIO/THUTE/IbHOM JIUTePATyPhl ycTaHoBKU: M.: MammHoctpoenue, 2011 (9)

Wroro no pa3zeny 9 4

12

23609




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
3HEPI'OY CTAHOBKM HA TBEPJOM TOIIVINBE

®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

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e 3auyeT;

e  5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

OTueT N0 NPAKTUYECKOMY 3aJaHUI0

OrtyeT 110 IIPaKTHUeCKOoi paboTe MpefCTaBsIeTCs B [IeYaTHOM BHZie B (hopMare, TIpeZlyCMOTPEHHOM
11ab/;I0HOM OTYeTa IO NMPAKTUYeCKOMY 3aHSTHIO. 3alljiTa 0TYeTa MPOXoAuT B hopMe J0K/Iazia CTyeHTa 1o
BBITIOJTHEHHOM paboTe 1 OTBeTOB Ha BOIIPOCHI TIPerojaBaTeris.
Kputepun oLieHMBaHUS: B C/iydyae ec/ii opopMIeHHe OTUeTa, AOK/IaZ CTyAeHTa 0 BBITIOJTHEHHOM paboTe 1
OTBETHI Ha BOTIPOCKHI TIPETIo/iaBaTe/isi BO BpeMsI 3allliThl COOTBETCTBYIOT TPeOOBaHUSIM, TPebBSIEMBIM K
3HaHUSM CTY/|eHTa 110 JAHHOMY IIpaKTUUYeCKOMY 3aHSITHIO, OTUeT 10 [IPAKTHUeCKOMY 3aHSATUIO CUUTAeTCsI
TIPUHSITHIM.

OCHOBaHUSIMU /11 ZIOTIOTHUTE/ILHOM I0pab0TKY OTUeTa SIB/ISIOTCS:

* HeOpesKHOe BBIMOJTHEHHe,

* HH3KOe KaueCTBO rpaduueckoro mMareprasna (HeBepHbIi BIOOp Maciitaba uepTeskel, OTCYTCTBHe yKa3aHUsI
eIMHULL U3MepeHus Ha rpadukax),

OTuet He MOXKET OBITh TIPUHAT U TOJJIEXKUT ZI0PabOTKe B CydYae:

* OTCYTCTBUSA HEOOXOUMBIX pa3fiesioB,

* OTCYTCTBUS HEOOXOIUMOTrO0 rpauueckoro MaTepHarna,

* HEKOPPEKTHOM 00pabOTKU pe3y/bTaToB.

ITpakTrueckast pabora Ne 1.

PacueT u3meHeHus reometpu 3apsizia PATT B mpoliecce padboThL.

B oTueTte He0OXOAMMO TIPECTaBUTh:

. IOCTAaHOBKY 3a/la4M.

. MaremMaTU4yeCKy0 MOJe/lb.

. KPaTKyH0 XapaKTepUCTUKY UCC/IelyeMbIX METOZ0B

. @HaJ/IM3 TMIO/TyYeHHBIX pe3y/IbTaTOB U COOTBETCTBYIOLUe BBIBOABIL.

. pacrieyaTKy MOJTy4YeHHBIX pe3y/bTaToB.

KoHTpOo/bHBIE BONPOCEL.

1. HasoBuTe ocHoBHbIe ¢opmbl 3apsigos PATT?

2. KakoBsI JOCTOMHCTBA U HeJJOCTAaTKU 3apsA/i0B, CKPEeIl/IEHHBIX C KOPITyCOM JIBUraTesis?
3. Kakue MeTo/bl MCITI0JIb3YHOTCS /I TeOMETPHUYECKOro IIPOeKTUpOoBaHus 3apsagos PIATT?
4. KakoBbl 00/1aCTH TIDUMEHEHUS] 11[€/IEBbIX 3apsiIOB?

5. UTo Takoe «TO/ILAHA CTOPEeBILIero CBOfa»?

6. Kak paccuMThIBatOTC MaCCOBO-L|€eHTPOBOYHbIE XapaKTePUCTUKU?

U WNRF

[MpakTnueckast pabora Ne 2.

Pacuer BHyTpHOa/UTMCTHUECKUX XapaKTePUCTHK

B otueTte He0OXOAMMO MPeACTaBUTh:

1. mocTaHOBKY 3a7aum.

2. MareMaThyecKyr MozeJb.

3. KpaTKyl0 XapaKTepuCTUKY UCC/IelyeMbIX MeTOZ 0B

4. aHa/M3 TOJIyUYeHHBIX Pe3y/IbTaTOB U COOTBETCTBYIOLUE BbIBOJBIL.
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5. pacrieyatky ToJIyYeHHbIX Pe3y/bTaToB.

6. COMOCTaBUTh Pe3y/IbTaThl IIPOTHO3a 110 Pa3TMYHBIM METOIHKAM,;

KOHTpOJ/IbHBIE BOITPOCHI.

1. Uem ormpefiensieTcsi 0011iasi POAO/IKUTELHOCT PabOThI ABUraTe/Ist?

2. Kakoe cooTHolieHHe 00eCreurnBaeT BO3MOXKHOCTb OLIeHKH [JaB/IeHHsI Ha KBA3UCTAL[IOHADHOM PEXHUMe
paboThI?

3. Kak paccuurtarh JuarpaMmy TSTH [IPH U3BECTHOM JrarpaMMe BHYTPUKAMEPHOT'O JaB/IeHus?

4. KakM# 0CHOBHBIMH TTapaMeTpPaMH OTPEe/Ie/IIeTCsl yPOBeHb BHYTPUKAMEPHOTO /IaB/IeHUsI Ha CTAl[HOHAPHOM
peXkumMe paboThI?

5. Kak orieHuTh AMarpamMmmy Criazia JaBJIeHust ToC/Ie 3aBepIieHnst paboThbl ABUTaTesIs?

ITpakTrueckast pabora Ne 3.

Tennosoii pacuetr PATT.

B oTueTe HEOOXOAUMO MPe/ICTaBUTD:

. IOCTAaHOBKY 3a/la4M.

. MaremMaTU4yeCcKy0 MOZelb.

. KPaTKy10 XapaKTepUCTUKY UCC/IeyeMbIX METOIOB

. @Ha/IM3 TOJIyUeHHBIX Pe3y/IbTaTOB U COOTBETCTBYIOLIUE BbIBOJbI.

. pacrnevarky I0JlyuYeHHbIX Pe3y/1bTaToB.

. 060CHOBaTh BBHIOOP ONTHMAJIBHOW PerpecCroOHHON MOZIe/H;

KoHTpoJibHBIE BOMIPOCHI.

1. KaxkoB ypoBeHb TeIlJIOBOr0 BO3/eMCTBYS ITOTOKA Ha 371eMeHThl KOHCTpyKuuy PIATT?

2. B Kakux 37eMeHTax KOHCTPYKLIUX UCTIONB3YIOTCS TeryIo3alllUTHbIe MaTepUasIbl C HETTPOUHBIM KOKCOM?
3. B Kakux syneMeHTax KOHCTPYKL{MY JBUraTesIsi MUCII0JIb3YOTCSl MaTeprasbl C IPOYHbIM KOKCOM?

4. Kakue 0CHOBHbIe (haKTOPBI OTIPe/IeNsItOT pa3pyiieHue T3M Bo BHyTprkamepHoM o6beme PATT?

5. Kak paccurTaTe UHTEHCHBHOCTb TEIJIOBOTO BO3/IEMCTBUS B KDUTUUECKOM CeUeHUH COria?

6. Kakve Marepuasbl cie[[yeT UCIT0/b30BaTh [/ 0(hOPMIIEHHSI KDUTHUECKOTO CEUeHHs COTIOBOTO O10Ka
POTT?

7. B Kakux 30Hax PIITT MoxkeT Hab/FOaThCSs TIOBBILIEHHOE TEPMO-XHMHUECKOEe BO3/1eHCTBYE TIPUCYTCTBUS
KOH/IEHCHPOBaHHO# (ha3bl B MPOJYKTaX CrOPAHUS?

DU, WN PR

Bonpocs! A/1A TeKylero KOHTpoJis

ITpoBepsieTcst ycBoeHUe y4eOHOTO JIEKLMOHHOTO MaTeprasia COOTBETCTBYIOIINUX Pa3/esioB MPOrpaMMbI
JUCLIUITIVHBL.
Kputepuu ouieHBaHUS.
OTBeT Ha KaXK/IbIi BOTIPOC OIIeHUBAETCS TI0 OWHAPHOM ITIKarie;
- 3aUTEHO BBICTAB/ISIeTCS TIPH O@3YKOPH3HEHHOM OTBeTe Ha BOIPOCHI 10 COOTBETCTBYIOIEMY pa3ZierniaM U, B
00s13aTe/ILHOM TOpPSIZKe, Ha OTIO/IHUTe IbHbIe BONPOCHI. [Ipruem OTBeTHI Ha [OTIO/THUATE/TBHBIE BOTIPOCHI
Jarorcsi 6e3 mpeiBapUTebHOM TOATOTOBKY, MPABU/IbHBIE, HO HEJJOCTAaTOYHO TIOJTHbIE ¥ YeTKHe OTBeTHI Ha
TOCTaB/IeHHbIe TIpero/jaBaTesieM BOMPOCHI, TPY TPaMOTHOM Ipe/iCTaB/IeHU MaTepHara ;
- HeTIpaBU/IbHBIE U HETIO/IHble OTBEThI Ha BCe TI0CTaB/IeHHbIe TIPerofaBaresieM BOIIPOCH] IIPYU TeXHUUEeCKU
HerpaMOTHOM M3/I0KeHUH — He 3a4TeHO.

Bornpocs! /15 TeKy1{ero KOHTpOJIs:

. KII[J pakeTHOro fBUraress.

. BiiusiHre KOHCTPYKTHBHBIX ocobenHocTeli PIITT Ha XxapakTepucTHKU JIA

. YnenbHble xapakrepuctvuka PITT.

. Onrumusauys PATT Ha 0CHOBe UCIIO/IB30BaHKS HeCKOJIBKUX TOILIUB.

. OcHOBHBIe cxeMbl KOHCTpYKLImi PATT

. OcHoBHBIe opmel 3apsgos PATT

. TvTiBl TBEPABIX PAKETHBIX TOTLIMB M 00/1aCTH UX TTPUMEHEHHUS.

. XapakTepucTHKH JBYX0CHOBHBIX TPT.

. CocraBbl U XapakTepucTuku cMeceBbix TPT

0. Yro Takoe Teriota 00pa30BaHus BelljeCTBa

1. YcnoBHas ¢opmyna TorMBa

12. O6wjas cxema TepMOJUHAMHUUECKOTO pacueTa

13. OmnpesiesieHre cocTaBa IIPOAYKTOB CrOpaHUs

14. Kak u3sMeHseTCsl COCTaB NPOLYKTOB CrOPaHUs IIPU MepeMellieHUH 110 TPaKTy ABUraress U B COIlIe
15. Kak orpeziesiuTh XapakKTePUCTUKHU IPOLYKTOB CrOPaHUsA?

16. KakoBbI OCHOBHBIE OT/IMUMS B NIPOLIeCCAX TOPEHUs [BYXOCHOBHBIX U cMeceBbIX TPT?
17. OT yero 3aBUCUT COCTaB KOH/|EHCUPOBaHHbBIX MPOAYKTOB CTOPaHUA?

18. Kakve ¢pu3nueckue poriecchl CONMPOBOXKIAIOT CrOpaHue MeTal/IueCKOro roprouero?

R, OO UTEA WN -
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19. Kakuie mpenMylriecTBa 00eCreunBaeT UCIO/Ib30BaHUE METaI/TMYeCKOTO FOPIOYEro 1 Kakue Mpo0/ieMsl
CO37,aeT ero UCIOJIb30BaHue?

20. Kakue (akTopb! OTpefesistoT UHTEHCUBHOCTh BBIHOCA KOHZI€HCHPOBaHHbIX MTPOIYKTOB CrOpPaHUs Ha
3/IeMeHTbl KOHCTPYKL[UM JBUTaTesIs?

21. O6nacTb MPUMEHEHMS U U/Ies1 TeOMETPUUECKOro pacueTa I1e/IeBoro 3apsja.

22. O6acTh IPUMEHEHHMSI 1 UIesl TeOMeTPUUYECKOro pacueTa 3Be3/4aToro 3apsizia

23. O6nacTb MpUMeHEHUS U HUZies TEOMETPHUECKOTO pacueTa 30HTHYHOTO 3aps/a

24. Meto/bl pacueTa u3MeHeHust reoMerpuu 3apsiga PIITT

3auert

JomyckoM K czaue 3aueTa sIB/SIeTCS BBIINOJIHEHUE BCeX KOHTPOJIbHBIX MEPOIPUSTUM, ITpe/ly CMOTPEHHBIX
paboueii MporpaMMoi JUCLIUIIIMHLI B 7 CeMecTpe.
3aueT MpoXoAUT B (hopMe yCTHBIX OTBETOB Ha TEOPeTHUeCKHe BOMIPOCH! K 3adeTy. OOyuaroiiemMycst 3a7iaeTcs JBa
OCHOBHBIX BOIIPOCa ¥ BO3MOJKHBI [IOTIO/THUTEJIbHBIE.
Kpurepuu onjeHvBaHUs
OTBeT Ha KaXK/IbIi BOTIPOC U TI0 OMJIETy B 1]€JI0OM OIIeHWBAeTCS 3auTeHO\He3auTeHo;
- OIleHKa "3auTeHO" BBICTAB/SETCS MPU Oe3yKOPHU3HEHHOM OTBETE Ha /[Ba OCHOBHBIX BOTIPOCA, a TaK e, eC/TU
JlaHbl HEJOCTATOYHO TOJIHbIE U YETKUE OTBEThI HA OCHOBHBIE BOTIPOCHI, HO Ha [IOMO/THUTE/IbHbIE BOIIPOCHI 1aHbI
TIO/THbIE OTBETHI;
- OL|eHKa "He 3auTeHO" [JaHbl HellpaBWIbLHLIE U HETlOJ/IHbIe OTBETHI HA BCE I10CTaB/IeHHbIe IIperojaBaresemM
BOIIPOCHI.
[TepeueHb BOIIPOCOB K 3aueTy BXOAUT B cocTaB Y MK AVCLIUTIIMHEL.

JK3aMeH

IomnyckoM K 3K3aMeHY SIB/ISIeTCSI BBITIONTHEHWEe BCeX KOHTPOJIbHBIX MEPOTIPUSTHH, TIPely CMOTPEHHBIX
paboueii porpamMmoli JUCIUIIMHLI B 8 ceMecTpe.
OK3aMeH TPOXOAUT B (hOpMe YCTHBIX OTBETOB Ha BOIMPOCHI 3K3aMeHAI[MOHHOTO OU/eTa; KaXK bl OumeT
COZIEP>KUT /IBa BOTIPOCA U3 TIPHBEIEHHOTO HIKE TTePeUHs.
Kpurepuu onjeHvBaHus
OTBeT Ha KaK/bIiA BOTIPOC 1 TI0 OM/eTy B 1jeJI0OM OLIeHUBAeTCsI 10 MSATUOA/UIbHOH 1IKarle;
- OT/IMYHAsH OIleHKa BLICTABJIsIETCS TIPU Oe3yKOpH3HEHHOM OTBeTe Ha BOTIPOCHI Ou/ieTa u, B 00s13aTe/TbHOM
Topsi/ike, Ha JOTIONIHUTE/IbHBIE BOTIPOCHI. [IprueM OTBeTHI Ha /IOTO/THUTE/ILHBIE BOTIPOCHI AArOTCS 0e3
TpeJBapyUTe/IbHON TIOATOTOBKU.
- TIPaBWILHBIE, HO HEZIOCTAaTOUHO TIO/THbIe 1 UeTKHe OTBEThI Ha TI0CTaB/IeHHbIe TIPeTiofiaBaTesieM
BOTIPOCHI, IPU I'PaMOTHOM TIPeZICTAaB/IeHHH MaTepraia — «XOPOIII0»;
- VAOB/IETBOPUTE/IbHAS OLleHKa MOKeT OBbITh BBICTaB/IeHa 1 TIPH OTBETe TOJILKO Ha TepBbIi BOMIPOC, Ha
YCMOTpeHHe TIperofiaBareisi, C y4eToM paboTEI CTyZleHTa B CeMecTpe.
- HeTIpaBW/IbHBIE U HETIO/IHBIE OTBETHI Ha BCe TIOCTaB/IeHHbIE TIPEro/jaBaTesieM BOIIPOCH TIPH
TeXHUYeCKU HeTPaMOTHOM U3/I0’KEHHUHU — «HEY/[OBJIETBOPUTEILHOY.

Bormpocs! K 3K3aMeHy:

. KIIJl pakeTHOro ABuUrares.

. Bnusinue koHcTpykTHBHBIX 0cobeHHOCcTel PITT Ha xapakrepuctuku JIA

. YnenbHble xapakTepuctuka PITT.

. Ontumusanus PATT Ha ocHOBe MCI0/Ib30BaHUsI HeCKOTBKUX TOTIIMB.

. OcHOBHBIe cxeMbl KOHCTpYKUud PATT

. OcHoBuble ¢opmel 3apsigoB PIATT

. Tvnbl TBepABIX PAaKETHBIX TOTIMB M 00/1aCTH UX NIPUMEHEHHS.

. XapaKTepuCcTUKH AByXOCHOBHBIX TPT.

. CocraBbl ¥ XapakTepucTuKy cMeceBblx TPT

0. Yro Takoe Teriora 06pa3oBaHys BelljeCTBa

1. Ycnosnas dhopmyrna ToruiiBa

12. OO61mas cxemMa TepMOAMHAMUUECKOTO pacuera

13. OnpepiesieHue cocrasa IIPOAYKTOB CrOPaHUs

14. Kak usMeHsieTcsl COCTaB MPOLYKTOB CrOPaHUs [IPU [epeMelljeHUH 10 TPaKTy BUraTe/Isi U B COILIe
15. Kak ornpezie/uTh XapakTepyUCTUKY IIPOAYKTOB CrOpaHus?

16. KakoBbl OCHOBHbIE OT/IMUMS B MPOL[eCCaX TOPEHUS JBYXOCHOBHBIX U cMeceBbix TPT?

17. OT 4ero 3aBUCUT COCTaB KOHJEHCUPOBAaHHbBIX MPOJyKTOB CTOPAHUS?

18. Kakue ¢u3mueckuie TIporiecchl COMPOBOKIAIOT CrOpaHie MeTa/lJTiueCKOr0 TOPIUero?

19. Kakue npermy1iecTBa obecrieqrBaeT UCII0/Ib30BaHIE MeTa/UINUeCKOrO TOPIOYero U Kakue pobieMbl
CO37laeT ero UCIo/Ib30BaHue?

20. Kakue ¢akTopbl orpefesisitoT UHTEHCUBHOCTh BBIHOCA KOHZIEHCHPOBaHHBIX MTPO/IYKTOB CrOpPaHUsl Ha
3/IeMeHTbl KOHCTPYKLUU JBUraTesIs1?

R, OOV WN R
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21. O6nacTb MpUMEHEHUS U HUZies TeOMETPUUECKOTO pacyeTa I[eJIeBOTo 3apsi/ia.

22. O6nacTb IpUMeHeHUs U HJjest TeOMeTPHUUEeCKOTro pacueTa 3Be3uaToro 3apsija

23. ObnacTb pUMeHeHUs ¥ WZesi TeOMeTPUUeCcKOro pacyeTa 30HTUYHOTO 3apsija

24. Meto/ibl pacueTa u3MeHeHust reoMetpuu 3apsifa PIITT

25. ®opmyna bopu

26. Kak paccunrtarh paboTy [JBUraTesisi Ha Criajie AaBIeHus?

27. PacueT BHYTPMKaMepHOTIO [jaB/IeHUs [P aBTOHOMHOM T'OPEHUH BOCTI/IaMEeHUTe IS

28. PacyeT BHYTPHKaMepHOIO [jaB/IeHus IPX COBMECTHOM I'OpPeHUM BOCIJIAaMEHUTeS U 3aps/a

29. O6u1as cxema pacyeTa BHyTPUKaMepPHOTO JJaBJIeHHs B ITPe/ITI0/I0XKEHUH MOCTOSTHCTBA TeMITepaTyphbl
TIPOZIYKTOB CrOpaHUs

30. O6masi cxema pacueTa BHYTPUKaMepPHOTO AaBJIeHUsl B TIPE/ITIONOKEHHUH C YUeTOM M3MeHeHHsI TeMITepaTyphbl
TIPOAYKTOB CrOpPaHusl IPU U3MEeHEeHNH JlaB/IeHNs]

31. Ananmu3 ycroiiurBoctd pabotel PATT

32. ByimsiHMe Haua/IbHOW TeMIlepaTyphl 3aps/ia BHyTPUKaMepHOe JlaBieHue

33. CriocoOb! KOHTPOJISI 3a MOAiepKaHueM 3alaHHOM KPUBO# [aBJieHus! IPU M3MeHeHUY BHELIHHX NTapaMeTpPOB
cpefibl

34. PerynupoBaHue CKOPOCTH TOPeHUs.

35. OcobennocTH ropenust TPT Ha HeCTal[MOHAPHBIX PEXXUMAX.

36. MeTozbl, UCIIO/b3yeMble [/1s1 TeOMeTPUYEeCKOro NPOeKTUpoBaHus 3apsagos PITT.

37. TeryiooOMeH Ha TiepeJHEM JTHUIIE JIBUTaTeIsl.

38. Teruioo6meH B coryioBoM 610ke PITT

39. PacueT pajMallMOHHBIX TEMJIOBbIX NOTOKOB B PIITT

40. Pacuet TerioBbIX T0O/eil B 3/ieMeHTax KOHCTpyKLUuu PATT

41. Marepuasbl, UCIOMb3yeMble /51 u3rotopaeHus PATT

42. Vicnonb3oanre T3M c HerpouHbIM KOKcom B PIITT

43. Ucnionb3oBanue T3M c nnpounsiM Kokcom B PIITT

44. OcobeHHocTH TeryioodMeHa u paspyiueHust T3I1, 00ycoB/ieHHbIe BO3eHCTBHEM KOHEHCHPOBAaHHBIX
TPOZIYKTOB CTOPaHUSI.

45. MeToAb! U CTeH/bl [JIs1 OTIpe/iesIeHus] TATOBbIX XapakTepuctuxk PITT

46. MeTtoabl KOHTpOs AaBnenus B PATT

47. MeTo[bl OoripefiesieHrsi CKOPOCTHU TOPEHHS U UCCJieJOBaHUs TIpoLjeccoB ropeHust TPT

48. Ynpasnenue BektopoMm Taru PITT

49. Ilotepu eguHuyHOro umnynsca PIATT.

50. Tara fBuraresisi, MeToZbl ee pacueTa U U3MepeHust
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pazgen 1. O0mee Otuer 110
4 7 |TepMoAaMHaMHMUeCcKoOe ONHCAHUe 8 4 4 0 4 10  |DpakTHYecKOMy
padorel PATT. 33/JaHUIO0
Paspen 2. TBepjble pakeTHbIe Order ro
4 7 A ) pAbIe p 44 | 14 | 14 0 30 20  |mpakTH4ecKoMmy
TOIUIMBA.
3a[jaHUI0
Paspen 3. 3apsaaer PATT u Bonpocs! ans
4 7 |reoMeTpHuecKoe IpoeKTHpPOBaHHe | 26 6 6 0 20 5 TeKyLLero
3apsapaoB PIATT. KOHTPOJISt
Pazgen 4. BHyTpHOaIMcTHYE CKUTA Order ro
4 7 A - OHYTP 30 | 10 | 10 0 20 10  |mpakTUuUeCcKOMy
pacuer PITT.
3a[jaHUI0
Bcero 3a 7 cemectp 108 | 34 | 34 0 74 45
Pazpgen 5. 'asoquHamuka u Oruer o
4 | 8 ACIT 2. 7 430/ 66 | 28 | 8 | 20 | 38 10 |mpakTHYecKoMy
Temiooomen B PATT.
33/JaHUI0
Otuer 1o
4 8 |Pa3pen 6. Temtosas 3amura PATT. 40 | 22 | 12 10 18 13 |mpakTUueckomy
33/JaHUI0
Pazpgen 7. PeryimpoBaHue BeKTOpa Oryer rio
4 | 8 AL /. Feryp P 10| 4| 4| 0 | 6 12 mpakTHuecKoMmy
TArM U AaBjienus B PITT.
3a[jaHUI0
Paspen 8. Koncrpykuus u OTuet 1o
4 8 |mpoeKTHMpOBaHHe CONJIOBBIX 20 | 10 6 4 10 10  |npakTHYeCKOMY
0/10KOB. 3a/IaHUIO
Ortuer 1o
4 8 |Pa3spen 9. Ucnbrranus PATT. 8 4 4 0 4 10  |mpakTUuUeckoMy
3a[,aHHI0
Bcero 3a 8 cemecTp 144 | 68 | 34 34 76 55
Bcero no agucuunInHe 252 | 102 | 68 34 150 100
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Kputepuu oneHuBaHus

IICK-11

Ne 1

Ne 2

Ne 3
Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

[110THOCTE COBpEMEHHBIX TBEPABIX PAKeTHBIX TOIUIMB B KI'\M3 HaXOAUTCS Ha
YPOBHE_____

KakoB guamMeTp uacTul] aJTIOMUHNS BBOANMOI0 B MeTa/IU3UPOBaHHbIe
TOILUTUBA

JIuHelHasi CKOPOCTb TOPeHUsl TBePZOro TOIIMBA 3TO
TormBo uMeeT xapakTepucTuky ul-1.1*10-5, m/s, n-0.43, ITnotHOCTB -1770KT/M3,
Temriep. Kosd. Ck. Top., 400, K, TToporosas ck., 150m/c, Temmniepatypa mip., 3500K,
Koa¢. aguabarei-1.185, I'azoBast nocrosiHHast, 314/x/(kr*K), CteneHs uepHOTBI
npoaykToB-0.6. OnpesenuTe 3HaUeHUe JTMHEIHOW CKOPOCTY rOpeHUsi NPy JaB/ieHuU
6MIIa ripu HOpMaJILHOM TeMrieparype

Kakyro MakcHMa/ibHYH0 CKOPOCTb MOKET pa3BUTh MoZie/ib pakeTsl ¢ PITT umeromym
nmiynbsc 2500M/c, maccy 3apsga 0.1kr u nmaccuBHyro Maccy 0.1kr

AddekruHas sHTanbnusa T3M 9*10/6/1x/kr, iiotHOCTh 1500K1r/M2, TeMnepaTypa
noBepxHocTu 2100K. TToTtok npogykToB cropanusi uMmeet Temrepatypy 3000K u co3pnaer
K03 durmenT ternoorgaur 5 KBT\M2*K. OrjeHuTe TOMIMHY YHeCeHHOro ¢iosi 3a 10
CeKyH/,

Uro Takoe K03(PULIMEHT TeTI0O0TAAUM?

Ha ocHoBe panee orpaboTaHHoro gsuraresns Kanuopom 100mMm mytem
riepeMaciiTabupoBaHus MPOTOTHUITA B CTOPOHY YBEJIMUEHUsI BCEX Pa3MepOB B JjBa pa3a
CTIPOEKTUPOBaH JBUraress Kanubpom 200mm. KakoBo OyzieT faBieHre B HOBOM
JIBATaTeJsie M0 OTHOLIEHHUIO K IPOTOTUITY ?

Kak onpefiensiercs mioaZib KpUTUUECKOTO CeUeHUsI?

[Touemy B PATT He vcno/b3yrOT NMPSIMOYTO/IbHBIE COTLIA?

Bonpocbl 3akpbimozo muna:

V3meHeHMe KaKoro U3 rnepeyncaeHHbIX (JakTOPOB He TIOB/MSIET Ha TATY paKeTHOTo
JBUTaTesns

[lnamMeTp KPUTHUECKOTO CeueHusi Coria
JlameTp BBIXOJHOTO CeUeHHsI COTUIa
Kammbp pgBuraresns

HauvasnbHasi Temnieparypa 3apsifia ABUArareis

BryB rasa B 3aKpUTHUECKYIO YaCTb COTIJIOBOTO O/10Ka MCTO/B3YeTCs Kak
CpencTBO

YnpaBreHusi BEKTOPOM TSTH 10 HarlpaB/IeHUIO
YnpaBieHust BEKTOPOM TSTY 10 MOAY/IO
ITnist oxmaxk/ieHusi COTIOBOro 6/10Ka

71 yBesmueHust po3payHOCTH CTPYH JABUTaTers

I1pu KakoM OTHOIIIEHMH JlaB/IeHUi Ha cpe3e COIlla M B Kamepe CropaHust
OyzeT obecrieunBaThCSI MAKCHMAaJTBHBIN YPOBEHD TSTH JBUTATEIS

1
<1
>1

He rmeeT 3HaueHus ABHUT'aTeJId
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

CMeceBoe TBep/ioe pakKeTHOe TOTIJIMBO 3TO

MexaHUuecKasi CMeCh HEKOTOPBIX KOMITOHEHTOB CITOCOOHBIX TIPH OTIpee/IeHHBIX
YCJIOBUSIX K YCTOWUMBOMY T'OPEHUIO

TBepzpblii pacTBOp APYT B Apyre OKUC/ISIOLMX U TOPIOUMX KOMIIOHEHTOB
CMmech XUJKUX U TBEPAbIX KOMIIOHEHTOB

CMech XHUKUX, TBEPABIX ¥ ra3000pa3HbIX KOMITOHEHTOB
K ueMy mpuBezieT peanv3aliysi poLiecca 3pO3UOHHOT0 Pa3lyBaHUsl TOBEPXHOCTH
rOpeHust 3apsifia IBUTaTeJIs:

YBe/TMUeHuIo TeMIiepaTypbl NIPOAYKTOB CrOpaHust
ITporapy cTeHOK Kamepbl CrOpaHUsi ABUTaTesIs
He ckaxeTcst Ha paboTe jiBuraresis

YBe/mMueHUI0 rasonprxoza oT 3apsijia TOIIBa
CMmeHa opraHoB yrpaB/ieHHUsI C Fa30JUHaMHUeCKUX pyJieil Ha [jedieKTOpbl YBeTUUUT
T0TepU MMIyJ/IbCa Ha yTpaBjieHue?

Ha

Het
MoykHO 1 yTBep>KJaTh, UTO U3MEHeHHe BHYTPUKaMepHOro JasseHus ¢ 5 o 10 MIla

BBI30BET M3MeHeHUe TeMIIepaTypsi IPOAYKTOB CropaHusi BO BHYTPUKaMepPHOM o0beMe C
2500K no 4000K?

Ha
Het

3apsizi apuraressi COPMUPOBaH M3 OJHOKAHA/IbHBIX IIallleK BHEIITHUM
JAraMeTpoM 52MM, fraMmeTp KaHaia ImMM, giauHa — 230MM. MoXHO i
OXKU/IaTh, UTO TaKOU ABUTaTesh OyzeT paborath 30 CeKyHAbI?

Ha
Het

B TomnnvBe u3MeHWM B jBa pa3a pa3Mep 3epeH UCI0/Ib3yeMOro rnepxjopara aMMOHHUS.
MaccoBbie 0/ KOMIIOHEHTOB OCTaMCh 0e3 n3MeHeHus. [IpuBesieT /i 3T0 K
V3MeHeHHI0 CKOPOCTHU TOpeHusl TOTIMBa?

Ha

Het

Bnusiet /i Be/TMUMHA OTHOILIEHHS! TEIJIOEMKOCTH TIPY TIOCTOSTHHOM 00beMe K
TEeIJIOEMKOCTU TP [TOCTOSIHHOM /[IaB/IeHUU NIPOJYKTOB CrOPaHUsl Ha BeJIMYUHY
YAeIbHOTO UMITY/IbCa?

Ha
Het
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