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

YTBEPXIARO
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE 3JIEMEHTOB KOHCTPYKIII ABUAITMOHHO-
KOCMMWYECKOM TEXHUKU U3 KOMITIO3UIIMOHHBIX MATEPVAJIOB

Hanpagsnenue/cnenuaibHOCTb 24.05.02 ITpoekTHpOBaHHe aBHALMOHHBIX H PAKeTHBIX JBHraresen
MOJrOTOBKH
Cnenuanu3anus/mpoduib/mporpaMma IIpoeKTHpOBaHUeE }KUIKOCTHBIX PAKEeTHBIX /IBUraTe/1eH
MOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHusA Coenpaaurer
®opma o0yueHust OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeXHHUKH
Beinyckaromas Kadeapa A8 IBUTATE/IN U SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
AIITTIAPATOB
Kadeapa-pa3padorunk paboueit A8 IBUTATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMmal ATITTAPATOB
a YACDHI (o HaIMUHI0 BH/I0B 3aHATHH) o
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATIITAPATOB
JluxaueB Asnekcelt HukomaeBuu, A.T.H., JOLeHT, Tipodeccop

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTUPOBAHUE 3JIEMEHTOB KOHCTPYKIIUY ABUAITMOHHO-KOCMHWYECKOMN
TEXHUKHW N3 KOMITIO3UIIMOHHBIX MATEPUAJIOB

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-5 — CriocobeH MpOBOAWUTH PACUETHI MPOLIECCOB B PAKETHBIX ABUTATENsIX, TIPOUHOCTH M HA/IEKHOCTU
W3/IeJTUI U UX COCTaBHBIX 37IeMEHTOB

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-5

3HAHUA:

Ha YpOBHEe TIpe/CTaB/IeHHI: yMeTb MWCIO/Mb30BaTh B TIpoljecce pa3paboOTKK JBUraTrenel W
SHEProyCTaHOBOK JieTaTe/IbHbIX allapaToB HOBblE KOHCTPYKTMBHO-TEXHOJIOTMUECKHE TOAXObl CBSI3aHHBIE C
WCIO/Ib30BaHUEM TepCIIeKTUBHBIX KOMITO3ULIMOHHBIX MaTeprasnoB

Ha YpOBHe BOCIPOM3BE/IeHUS: MCMO/Ib30BaTh TeXHWYeCKHe TpPUEMBI, TI03BOJISIOLIME OLeHUTh
pe3y/bTaThl, IPUHAMaeMbIX pellleHui TIPY UCIOIb30BaHNUM B KOHCTPYKLMM TePCIeKTUBHBIX KOMITO3ULIMOHHBIX
Marepraios

Ha ypOBHE TNOHMMAaHUsI: [IPUMEHSThH IMOyuyeHHble 3HaHUs B CBOel NMpodecCHOHa/NIbHOHN AesTe/bHOCTU
TIPU PeIleHrH 33/lay, CBSI3aHHBIX C pa3pabOTKON KOHCTPYKIMU U TEXHOJIOTHU eé CO3/IaHMsl, OLeHKOW KauecTBa
TIO/TyYeHHBIX pe3y/IbTaToB pa3paboTKy;;

YMeHUs:

TeopeTUuYecKue: TIPOBOAUTb  pacueTbl OLIEHKM  HampshkeHHO-Zie(pOPMHUPOBAHHOTO — COCTOSIHHS
KOHCTPYKLIMM aBUALMOHHBIX U paKeTHbIX ABUraresieil IpH 3aJlaHHbIX Harpys3kax IIpY WCII0/Ib30BaHUU B Heil
COBpeMEHHBIX KOMITO3UL[MOHHbIX MaTepuasioB

MPaKTHUECKHe: OCYIIeCTB/ISATh pacyeT >KeCTKOCTHBIX W YINPYTHMX XapaKTePUCTUK TI1akeTa CJIoeB
KOHCTpPYyKLuM 13 KM; NpoOBOAUTH TPOEKTHBIM pacyeT OCHOBHBIX KOHCTPYKTHMBHBIX 371EMEHTOB M37e/Hs,
BbINMOMHeHHBIX U3 KM; oCylecTB/sSTh aHA/MU3 pe3y/ibTaToB pacyeTa KOHCTPYKIMK C YUeTOM 0COOeHHOCTH ee
CTPYKTYPBbI U (PU3HUKO-MeXaHUUeCKUX XapaKTepUCTHK;

HABbIKU:

B/aJileTb METOJaMH pacueTa U MPOeKTHPOBAHMUS OCHOBHBIX XapaKTePUCTUK KOHCTPYKLUN aBUaL{MOHHbBIX
Y PaKeTHBIX JBUTaTesel, BBIIOJHEHHbBIX U3 COBPEMEHHBIX KOMIIO3MLMOHHBIX MaTepHasioB, YMeTb OLleHUBATh U
BBIOMPATh METO/bI U3TOTOBJIEHUS TAKUX CTPYKTYP C YU€TOM 3aZlaHHBbIX TEXHHUECKUX TpeOOBaHUI K W3/e/HI0,
B/3/leTh MEeTOZaMH OLIeHKM B/IWSHUSL CTPYKTYPbl KOHCTPYKLMM, BbINOIHEHHOM M3 KM Ha eé OCHOBHBIe
(yHKLMOHaIbHBIE XapaKTePUCTUKHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

OucuunvHa IPOEKTUPOBAHUE JJIEMEHTOB KOHCTPYKIIUM ABUAIIMOHHO-
KOCMWYECKOM TEXHUKHA N3 KOMITO3UIIIOHHBIX MATEPUAJIOB sipisieTcsl JMCLMMIAHOM
yacTH, opMupyemMor yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOIEHUH 0/10Ka 1, MporpaMmel MOATOTOBKH 110
Harpaesenuto 24.05.02 TIpoekmuposaHue aguayuoHHbIX U pakemHblx dguzameseti.

CopepxaHue [OUCLMIUIMHBI ~ SB/SETCA JIOTUYECKUM MpofoskeHreM gucuuriivH:  OU3UKA,
TEOPETUYECKASI MEXAHUWKA, BBICIIIASI MATEMATHUKA, MATEPUAJIOBEJEHUE,
COITPOTUBJ/IEHUE MATEPUAJIOB, JETAJIN MAIIINH.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

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

¢ OIIK-1 — CriocobeH NIpUMEHSTh €CTeCTBEHHOHAYYHbIE M 00II|eMH)KeHEePHbIE U 9KCITEPUMEHTATbHOTO
WCCIIeloBaHUs JJ1sl PellleHrsl MH)KeHepHBIX 3a/jau podecCcroHalbHON 1eATelbHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATHBHO-TEXHUYECKYIO JOKYMEHTAIUIO, CBI3aHHYO C
rpodeCCUOHATBLHOM JesiTeTbHO CTHI0

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GHU3MUeCcKre U MaTeMaTHueCKUe MOJIe UCCIelyeMbIX TPOLIeCCOB,
SIBJIEHUI U 00BEKTOB, OTHOCAIIMXCS K TTPO(heCCUOHATLHOU cdepe AesTeTbHOCTH [isl PellieHust
WHXKeHepHBIX 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Beegenue. TpeGoBaHust K Mpe/bsiB/sieMble K CO3[aHHI0 KOHCTPYKTHBHBIX
4 7 9/1EMEHTOB M3/ie/Mi aBHAlJHOHHO-KOCMUYECKOM TeXHHKH Ha COBPDEMEHHOM 3Tarle Pa3BUTHS 2 2 2 0 0 5

TEeXHUKH.

Paspen 2. Oco0eHHOCTH NPOLECCOB Pa3pab0TKH M CO3aHHS KOHCTPYKTHBHBIX
4 7 3/1eMeHTOB aBHAllHOHHO-KOCMHUYecKo# TexHuku u3 KM. BrvisiHue TexHUUeCKUX 4 > 2 0 2 5
TpeGoBaHMii, TIPe/bSB/IAEMbIX K M3/le/IUSM aBUaLIHOHHO-KOCMUYECKOH TeXHUKH, K U3MEHEeHHIO
TeXHO/I0rMYeCKMX TPOLIeCCOB CO3/IaHUsT M3/1e/Hi.

Pa3gen 3. OcHOBHBIE OHATHSA 0 BUAAX KOMIIO3MIIHOHHBIX MaTepHanoB. 3.1.OCHOBHbIe
CBefieHHs1 O COBPEMeHHbIX KOMITO3ULIIOHHBIX MaTepyasiax U KOHCTPYKLUSX Ha UX OCHOBe. 3.2.
4 7 Ornpenenene U KaccuduKaius KOMIo3uToB. 3.3. BOTOKHHCTbIE KOMITO3HL[IOHHbBIE 8 4 4 0 4 5
MarepHasbl. 3.4 Oco6eHHOCTH MOBe/jeHHs] KOHCTPYKLHi 13 KM TpH pa3/IMuHbIX YCIOBUSIX
9KCIUTyaTaLyu.

Pazpen 4. DneMeHThbI CTPYKTYPHOH MeXaHHKHM KOHCTPYKI{HH, BbIN0/IHeHHbIX U3 KM. 4.1.
‘YpaBHeHHs TEOPUM YNPYTOCTH aHU30TPOITHOM CPe/ibl B OPTOrOHA/IbHBIX U KPUBOTMHEHHBIX

4 7 KoopznHarax 4.2. ITocTpoeHye MaTpHL| )KeCTKOCTH U MOAATIMBOCTU aHU30TPOITHOIO YIIPYToro 2% 14 6 8 12 5
Tena 4.3. dusnueckuii CMBIC/ COCTaB/ISOLIMX TeH30pa yIPYTHX MOCTOSIHHBIX OPTOTPOITHOTO
Tesna. 4.4. TemriepaTypHble U THpOTEPMUYECKHe Bo3/ielcTBUA. 4.5. C/I0M KOMIO3ULIMOHHBIX
MaTrepuasioB, aHanu3 clIoKHbIX KM.

Pa3pgen 5. banku U cTep)xHH, BbinoaHeHHbIe M3 KM. 5.1.0CHOBBI TeOPUM aHU3aTPOIHbIX
6asiok u crepkHeid. 5.2. HekoTopbie NpoCThie pelueHust 3a4au st 6anok 13 KM. 5.3.13ru6
4 7 c/oucThIX 6asoK, yTouHeHHast Teopusi 5.4.0ceBoe Harpy>keHHe IJapHUPHO OMepTol 6asKu, 17 9 6 3 8 5
BbINosHeHHOH 13 KM. 5.5.Tepmoynpyrocts 6aok 13 KM, 0CHOBHBbIE [ONYLIeHHs], MeTOAbI
pelleHus.

Paspen 6. IlnacTunbl ¥ naHe M, Bbino/HeHHbIe U3 KM. 6.1.YpaBHeHuUs1 paBHOBeCHsl
nnactvHbl. Perienne HaBbe s ninactusel u3 KM 6.2.Perenue HaBbe /1711 paBHOMepHO
4 7 Harpy>kKeHHOH IIapHUPHO OTepToii M1acTrHel. 6.3 Petienne JleBu st mnactusel n3 KM. 20 10 4 6 10 5
6.4.PewreHne 3ajaun u3rn6a KOMITO3ULOHHOM TI/IACTHHBI CO CPEUHON MI0CKOCTBIO
CUMMETPHH METO/IOM BO3MYLLIeHUs.

Paszpen 7. . O60/10uKH, BeInoHeHHbIe W3 KM. 7.1. AHanu3 LWIMHAPUYECKUX 000/10UeK,
BbINOJIHEHHBIX U3 KM Ipy 0cecuMMeTpruHOM HarpykeHnu 2.2.0011ee pelieHre

4 7 0CeCMMMETPHYHOM 3a/iauu [1sl LMIMHAPUYeCcKuX 060s1ouek n3 KM. Peakuusi A/MHHON 15 4 4 0 11 10
ocecumMMmeTpruHOi 060mouky 13 KM Ha KpaeBoe nepemeliienue. 7.3.YCTOHYHBOCTE
LIMHAPHYeCKoit 060/10ukn 13 KM npu pasHbIX BUZIaX Harpy>KeHwsl.

Paszpen 8. CoeHeHns1 KOHCTPYKI{HI H3 KOMITO3HIIHOHHBIX MaTepuaos. 4.1.. Buapl
COe/[MHeHHiT KOHCTPYKTHUBHBIX 37IEMEHTOB M3 KOMITO3ULMIOHHBIX MaTepHasioB U 0COGEHHOCTH

4 7 16 6 6 0 10 10

UX KOHCTPYKLHH. 4.2. KneeBble coeiuHenust. 4.3. MexaHnueckue coeftenus 4.4 Kiee-

MeXaHH4ecKHe COeJMHeHHsl.

Bcero 3a 7 cemecTp 108 51 34 17 57 50
Paspen 9. Tpéxcioiinbie KOHCTPYKIH. 1.1 O6Iiue cBeZIeHHs 0 CJIOUCTBIX KOHCTPYKLUSIX C
3anonHuTensmu 1.2 TIoHsTHe 0 TPEXCIOMHBIX KOHCTPYKLMsX 1.3 Mogenu aedhopMupoBaHUs
4 8 . o o o % o 22 10 8 2 12 10
TPEXC/IONHBIX KOHCTPYKLUH 1.4 DHepreTrueckue oLjeHKU 1.5 YCToIuMBOCTb TPEXC/IONHBIX

TJIACTUH.

Paszpen 10. KoHneHTparopb! U AedeKTbl B KOMIO3HIIHOHHBIX KOHCTPYKIHSAX. 2.1
4 8 Kpomounsle 3¢dexTsl 2.2 BrusHue s¢dekTos THIa paccnoenus 2.3 MogienpoBaHye 26 12 10 2 14 10
pacc/I0eHUsi B TPEXC/IOMHBIX KOHCTPYKLMAX 2.4 AHa/U3 rpoLjecca pocTa pacCI0eHusl.

Paspaen 11. OcHOBBI TeOpUH NP TH K IX KOHCTPYKIHid. 3.1
CTpyKTypHbIH U (heHOMEHOIOrUeCKUid MoAxXoAb! 3.2 XapaKTepUCTUKHU Jie(heKToB
4 8 KOMITO3ULIMOHHBIX CTPYKTYP 3.30OCHOBHBIE MOAXO/bI K OLIeHKH MPOYHOCTH MOJTUMEPHBIX 17 7 4 3 10 10
KOMITO3ULIIOHHBIX MaTepHasoB. 3.4 [ledeKTsl B 2-D apMHUPOBaHHBIX KOMITO3HLIMOHHBIX
Marepuasax 3.5 OTarel pa3pylueHus KomrosuironHoro marepuana 3.6 MexaHu3Mbl
TIOBPe)K/leH!sl KOMIIO3ULIMOHHOIO MaTepuaa.

Paspen 12. Kputepuu paspy It p 0 K Iy 0 MaTepHasa.
4.1 Vicnonb3oBaHue (eHOMEHOIOrHuYeCKOro nojxoAa Ansi GopMyIMpOBaHHUs KpUTepPHst

4 8 pa3pyleHys OJHOHANPaBIeHHOr0 KOMIIO3HUL[IOHHOT0 Marepuasna 4.2 Kpurepuu npouHocTi 23 11 6 5 12 10
17151 OPTOTPOITHOTO KOMIO3ULIMOHHOTO Marepuara. 4.3 OLleHKa NPOYHOCTHBIX CBONCTB
MHOTOC/IOHHOTO KOMITO3ULIMOHHOIO MaTepuara.

Pazpen 13. TexHo/1I0rHuecKHe NPOLeCChl CO3/IaHUS 3/IEMEHTOB KOHCTPYKIUi U3
KOMIO3MIIHOHHBIX MaTepHaoB. 6.1 0CHOBHbIe 3Tarbl IOArOTOBKY KOMIO3ULIMOHHBIX
4 8 Marepuasos. 6.2 TIpeccoBaHie 371eMEeHTOB KOHCTPYKLIMH U3 BOJIOKHUCTBIX MaTepHasos 6.3 20 11 6 5 9 10
BakyyMHOe 1 aBTOKJIaBHOe (hopMOBaHHUe 6.4 HAMOTKA 3/IeMEHTOB KOHCTPYKLMi 13
BOJIOKHUCTBIX KM.

Bcero 3a 8 cemecTp 108 51 34 17 57 50

Bcero no gucuuninHe 216 102 68 34 114 100

3.2. AyATOPHBII NPAKTUKYM

Oo0neMm,
Ne Homep 1 HaiMeHOBaHHe
Tema nNpakTH4eCcKOro 3aHATHSA ayp.
n/n pasfena JUCLUIIMHBI
4acoB
1 |Pasgen 4. DiemeHTbI OrneMeHTBbI CTPYKTYPHOM MeXaHWKHU KOHCTPYKLUH, 8
CTPYKTYPHOM MeXaHUKH BbITIO/IHEHHbIX U3 KM. Marpuria keCTKOCTU U

6 30323




KOHCTPYKuHﬁ, BBITTIOJTHEHHBIX M3

MOZATIMBOCTY @HHU30TPOIHOIO YIIpyroro Tesa. Pacyer

KM. TeMIiepaTypHbIX U THAPOTePMUYECKUX BO3[€HCTBUM.
OCHOBBI TeOPHH aHU30TPOITHBIX Oa/IOK U CTEPKHEH,
7 Paspen 5. banku u crep)xHy, BhINoHeHHBIe 13 KM. PacueT u3ruba CIouCThIX Oasok. 3
BbIIOJIHEeHHbIe U3 KM. OceBoe Harpy)keHHe LIIaPHUPHO OTIePTOM OasKy,
BbITIOJTHEHHOM 13 KM.
3 Pazpen 6. [lnactune! v naneny, |Pemenue HaBbe /7151 paBHOMEpPHO Harpy>KeHHOM LIAPHUPHO 6
BbINOIHEHHbIe u3 KM. orepToi riactyHel. Perienue JleBu f/st miactuHbl U3 KM:
AHanu3 UIMHAPHUECKUX 000/10UeK, BBITOJHEHHBIX 13 KM
4 Pa3gen 7. . Obomouky, TpU 0CECUMMETPHUYHOM Harpy>KeHUH. YCTONUUBOCTD 0
BBITIO/THEHHBbIE U3 KM. LIWJIMH/IpUYe Kol 060s10uky 13 KM npu pa3HbIX BUzaxX
Harpy>keHusl.
Paszpen 8. Coepunenus o
o CoeyiHeHUsI KOHCTPYKLMM U3 KOMITO3ULIMOHHBIX
5 |KOHCTpPYKLMH U3 0
MaTepuasioB
KOMITO3ULIMOHHBIX MaTepHaJsoB.
Bcero 3a 7 cemectp 17
6 Paspen 9. TpéxcioliHble OteHka (h13MKO-MeXaHUYeCKUX XapaKTepUCTHK 7
KOHCTPYKLIUH. KOMITO3ULIMOHHOTO MaTepHasa C 3aJaHHOM CXeMOW yK/IaJKu.
Pasgen 10. KoHuentparopel 1 |OnipeZiesieHre BAUSHUS TPOLIEHTHOTO COZiepyKaHUs
7  |BedekTbl B KOMIO3MIMOHHBIX  |KOMIIOHEHTAa KOMIIO3MIJMOHHOIO MaTepyasa Ha ero (husmKo- 2
KOHCTPYKLIUSIX. MeXaHU4YeCKHe XapaKTepUCTHUKU
Pa3pen 11. OcHOBBI TEOpUM OmnpepienieHre IPOYHOCTHBIX XapaKTePUCTHUKU
8  |IPOYHOCTU KOMIIO3WLIMOHHBIX |(CUIMMeTPUYHO apPMUPOBAHHOI'O KOMITO3ULIMOHHOIO 3
KOHCTPYKLU. MaTepua’a Ipu 0CeBOW Harpyske
Paspen 12. Kpurtepun o
ag'q N— buTep OueHka BIUsAHUS KO3 dHLiMeHTa JTMHeHHOTo
g PRy TeMIlepaTypHOTO pacivpeHus Ha Aedopmaiuio obpasiua 5
OJHOHAIpaB/IeHHOTr0 o
TIpY 3aJjaHHOM TeMIepaType Harpesa
KOMITO3ULIMOHHOTO MaTepHaria.
Pazgen 13. TexHonoruueckue
BiustHMe ko3¢ ¢uienTa rirpoCKONMUHOCTH Ha
MPOL[eCChI CO3/IaHUS IeEMEHTOB
10 9 JeopMallOHHBIE XapaKTePUCTUKA 00pa3Lia MpH 3a/jaHHbIX 5
KOHCTPYKLIUH U3
CXemMax apMUpOBaHUs
KOMITO3ULIMOHHBIX MaTepHasoB.
Bcero 3a 8 cemecTp 17
3.3. CamocrosTensHas padora crygenra (CPC)
Ne | Homep u HauMeHOBaHMe pasjesia Oonem,
CojaepixaHue yue0HOro 3a/|JaHusl
n/n JAUCLMII/THHBI 4acoB
Pazpmen 2. OcobeHHOCTH TIPOLIECCOB
pa3paboTKy U CO3/1aHuUs . .
PaboTa C JOTMOHUTeIbHOM IUTepaTypoy 1o TeMe
1  |KOHCTPYKTMBHBIX 3JIEMEHTOB EKLIN 2
aBUALMOHHO-KOCMUYeCKOW TeXHUKHU 1
nu3 KM.
Pazgen 3. OcHOBHbBIE TIOHSITUS O . .
Pabora c ZOTIO/THUTeIbHOM TUTEPAaTyPOU TI0 TeMe
2 |BUAAX KOMIO3ULIMOHHBIX 4
JeKIUU
MaTepHasoB.
.. |3yueHre 0CHOBHOM U [JOTIO/IHUTE/IEHOMN JINTEPaTyphI
Pa3pen 4. DnemMeHTBI CTPYKTYPHOM v A patyp
o ITozroToBKa K MpaKTHUeCKUM paboTam, mpopaboTka
3  |MexaHHKU KOHCTPYKLMH, 12
TeopeTHuecKoro Marepuana OdopmieHre OTYETOB I10
BBITNTO/IHeHHbIX 13 KM.
MpakTUYecKnuM pabotam
W3yyeHre 0CHOBHOM U JOMOJHUTENBHOM JIUTEPATyPhI U3
4 Paspen 5. banku u cTep>xHy, n.11.1 1o Teme paszena IToaroroska K mpakTuue CKUM 8
BBITIO/IHEHHBIE U3 KM. paboTam, mpopaboTKa TeopeTUYeCcKoro Marepyasna
OdopmiieHre OTYETOB I10 MPAKTHUECKUM paboTam
W3yyeHne 0CHOBHOM U IONONHUTE/ILHON JIUTEPaTyphI U3
5 Paspen 6. IlnacTuHbl ¥ naHesny, .11.1 o Teme paspesa IToaroroska K npakTuye CKUM 10
BbINO/IHEHHBIE U3 KM. paboTam, MpopaboTKa TeopeTUYeCcKoro MaTepyasa
OdopmiieHre OTUETOB 110 IPaKTHUeCKUM paboTam
6 |Pasgen 7. . O0onouky, W3yueHne 0CHOBHOM U IOMIOTHUTE/ILHOM IUTEpaTyphl U3| 11
BbINO/IHEHHbIE U3 KM. n.n.1 no teme paszesna [ToaroroBka K npakTUueCKUM
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paboTam, MpopaboTKa TeOpPeTUYECKOTO MaTepyasa
OdopmieHue 0TUETOB MO MPAKTUUECKUM paboTaM
Pasgen 8. CoeuHers N3yueHne 0CHOBHOM U /IOTIONHUTE/ILHOM JIUTEPATYPhI
9 o TeMe pa3zena IToroToBKa K MPaKTUUeCKUM paboTam,
7  |KOHCTPYKLM U3 KOMITO3UL[MOHHBIX 10
npopaboTka TeopeTHUeCKoro Marepuana OdopmieHue
MaTepHaJsioB.
OTYETOB I10 MPaKTHUECKUM paboTam
Bcero 3a 7 cemectp 57
8 Pa3men 9. TpéxcioitHbie Pabota c ZI0no/IHUTeTbHOM JIMTePATyPOli 10 TeMe 12
KOHCTPYKLIWH. JIEKI[UY ¥ IPaKTUYeCKUX 3aHSATHI
Paspen 10. KoHuieHTpaTopsl 1 o o
Pabota c JJ0NOHUTEIBHOM TUTEPATYPO Mo TeMe
9 |medeKTbl B KOMITO3UI[MOHHBIX 14
NeKUWU
KOHCTPYKLIUSIX.
Pa3pen 11. OcHoOBBI TEOpUM o o
Pabota c JJ0ToMHUTEBHOM TUTEPATYPO Mo TeMe
10 |[MPOYHOCTH KOMMO3UI[MOHHBIX 10
o JIeKIIUY ¥ IPaKTUUeCKOMY 3aHATHIO
KOHCTPYKLIUH.
Pasen 12. Kpurepuu paspyLienus PaboTa C ZIOMO/THUTEILHOM JIUTEPATYPOU TI0 TeMe
11 |ogHOHaTpaB/EHHOTO 12
JIeKIJUY Y IPaKTUUeCKOMY 3aHATHIO
KOMITO3UIIMOHHOTO MaTepHaria.
Pazgen 13. TexHonoruueckue
1{p |TPOLECChI CO3/IAHNS IeMEHTOB Pabota c JOToMHUTENBHOM TUTepaTypoH Mo TeMe 9
KOHCTPYKLIWH 13 KOMITO3ULIMOHHBIX |JIeKLIUN U TTPAKTUUEeCKOMY 3aHSTHIO
MaTepHasioB.
Bcero 3a 8 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
1/2(3/4/5/ 6 (7(8(9| 10 |11 12|13 |14 | 15 16 17
7 AP AP Pe¢p | OP auod. 3au.
8 AOp P Ped | AP

YcnoBHbIe 0003HAUCHUS:
e [IP — auarHOCTHUECKasi paboTa;

e Ped — pedepar;
e nud. 3au. — guddepeHIIPOBAHHEIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYJIEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE UHTEPBAJIbI B
cnemyronux dhopMax:
e HWArHOCTUYECKas pabora;
e pedepar.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT;
* JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. B. Bacunses, B. [I. IIporacos, B. B. bosnotus. . KomnosurnoxnHsle Marepuaisl. M.:
MamHoctpoenue, 1990, 11 3k3.

2. B. U. Kynuk, A. C. HunoB. . ApMUpYyOLiie BOJIOKHA [/1s1 KOMITO3UL[MOHHLIX MaTepuanoB. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2019, 49 k3.

3. B. 1. Kynuk, A. C. Husos. . Cesi3yrolie AJis IOJIMMEPHbBIX KOMIIO3ULIMOHHBIX MaTepuanoB. CII6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2019, 49 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:

1. . [lepcnieKTMBHBIE MaTepyasibl ¥ TEXHOJIOTHY AJisl PaKeTHO-KocMuueckou Texuuku. M.: Topyc Ipecc,
2007, 3 7K3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. https://repository.library.voenmeh.ru/jspui — ®yHgamenTansHas 6udaoreka BI'TY «BOEHMEX» um.
H.D. YctuHOBa;

3. http://www.tnt-ebook.rui/ — TNT-EBOOK - DneKTpoHHO-OMO/IMOTeYHas! CUCTeMa;

4. https://repository.library.voenmeh.ru/jspui/ — ®yngamenranbHas 6ubmuoreka BI'TY « BOEHMEX» um.
[.®. YcTuHOBa;

5. https://urait.ru/ — O6pa3zoBate/bHas raatgopma «FOpaiT». [I7st By30B U CCY30B..

CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

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
IIPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIUU ABUALIMOHHO-KOCMHWNYECKOU TEXHUKU 13 KOMITIO3ULIMIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Juctumuinia ITIPOEKTUPOBAHUE OJOJIEMEHTOB KOHCTPYKIIVIM ABHUAIIMOHHO-
KOCMMWUYECKOW TEXHUKHU U3 KOMIIO3UIIUOHHBIX MATEPUAJIOB siBisieTcss AUCLUIUTAHON
yacty, (hopMHupyemMoli yJaCTHMKaMHU 00pa3oBaTe/IbHBIX OTHOIIEHHUH 0/10Ka 1, TporpaMmbl TIOJTOTOBKH T10
HanpaBnieHuto 24.05.02 ITpoekmuposaHue aguayUuoOHHbIX U pakemHbIX 0gueamesneli. [JUCIUTIIMHA peanu3yeTcs
Ha (akynbTeTe A PaketHo-kocMuueckoit TexHuku BI'TY "BOEHMEX" um. .®. YcruHoBa kadezpoit A8
OBUTATEJIA 1 DHEPT'OYCTAHOBKU JIETATEJIBHBIX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
ITK-5 CriocobeH MpOBOJUTL PACUETHI TIPOL[ECCOB B PAKETHBIX JIBUTATE/ISAX, IPOYHOCTH U HAJIEKHOCTH U3/Ie/THH
U VX COCTaBHBIX JIEMEHTOB.

Cojiep>kaHrie JTUCIUTUTMHBI OXBaThIBAE€T KPYr BOMPOCOB, CB3aHHBIX C TPOIIECCOB pa3pabOTKH M CO3/IaHHS
KOHCTPYKTHBHBIX JIEMEHTOB aBUAI[MOHHO-KOCMUYeCKOM TeXHUKU 13 KM.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e pedepar.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT;
e 5K3aMeH.

OO01jast TPy/I0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasgeT 6 3.e., 216 u. IIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (68 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTta
cryzenTa (114 u).
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IIpuioxenue 2
. K paoueii mporpaMme AMCLUILUIHHbI
MPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIVI ABUAIIMOHHO-KOCMUYECKOU TEXHUKHU 13 KOMIIO3ULIJMOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHEI cocTaBsgeT 216 4., u3 Hux 102 4. ayAUTOPHBIX 3aHATHH, U 114
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pa3gen 2. Oco0eHHOCTH MPOIECCOB Pa3padoTKH U CO3JaHUA KOHCTPYKTHBHBIX 3/IEMEHTOB aBHAL[HOHHO-
KOCMHYeCKOH TexHHKH n3 KM.
B. 1. Kynuk, A. C. Hunos. .
Apmupytoiye BoJIOKHa /151
KOMITO3UITMOHHBIX MaTepPHUAJIOB:

PaboTa ¢ JoTOMHUTEBHOM TUTepaTypoil Mo TeMe CIT6.BI'TY "BOEHMEX" . [l ©.
I paryp YcruHoBa, 2019 (1) 2

JIEKITUU

. [lepcriekTHBHBIE MaTepUasIbl U
TeXHOJIOTUHU [I7Isi paKeTHO-
KocMuueckoi TexHuku: M.: Topyc
IIpecc, 2007 (1)

Wtoro no pa3geny 2 2
Paszgen 3. OcHOBHBIE NOHATHSA 0 BUJaX KOMIIO3ULUOHHbBIX MaTepuasioB.
B. B. Bacunees, B. /1. IIporacos, B. B.
Bosotus. . KoMnosuioHHb1e
MaTepuasbl: M.: MallliHOCTpOeHue,
1990 (3)
B. 1. Kynuk, A. C. Hunos. .
Apmupytolye BoJIOKHa /151

PaboTa c JJ0TI0THUTENBHOM TUTEpPATYPOH MO TeMe KOMITO3UILIMOHHBIX MaTepuasoB: 4
JIEKIAN CII6.BI'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2019 (1)

B. U. Kynuk, A. C. Hunos. .
Casizyto1ye /i/1s1 ToJIMMepPHBIX
KOMITO3ULIMOHHBIX MaTepuasoB:
CII6.BI'TY "BOEHMEX" um. 1. @.
YcrtuHoBa, 2019 (1)

Wroro no pa3zeny 3 4
Paspen 4. JjieMeHTHI CTPYKTYPHON MeXaHUKHM KOHCTPYKI[UM, BbINO/IHeHHbIX n3 KM.
W3yueHne 0CHOBHOM U I0NOMHUTE/NLHON TUTepaTypsl |B. B. Bacunbes, B. /1. IIportacos, B. B.

IMoaroToBKa K npakTHuecknM pabotam, rpopaboTka BosotuH. . KoMIio3uiyoHHbIe 12
TeopeTHuecKoro Mateprana OdopmieHre OTUETOB 10| Marepuasbl: M.: MamHOCTpoeHue,
MPaKTHUeCKUM paboTam 1990 (4)

Urtoro no paspeny 4 12

Pa3pen 5. banku U cTep)XHY, BbIIO/IHeHHbIe u3 KM.

V3yueHrie 0CHOBHOM U JIOIIO/IHUTE/ILHOM JINTePaTyphl
Y A paryp B. B. Bacuwes, B. /1. [Iporacos, B. B.
n3 11.11.1 1o TeMe pa3pena IToaroroeka kK
BosotuH. . KOMNO3UI[MOHHBIE 8

MpaKTHUeCKUM paboTaM, popaboTka
Matepuasbl: M.: MaumHocTpoeHve,
TeopeThueckoro Marepuana OpopmiieHre OTUETOB IO 1990 (5)

MpaKTUueCKUM pa60TaM
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Wroro no pasgeny 5

Pa3pen 6. IlnacTUHBI ¥ IAHE/IH, BHINIO/IHeHHBbIe U3 KM.

W3yueHne 0CHOBHOM U IO0MOMHUTE/IEHON JTUTEPATyPhI
u3 1.1.1 o Teme pazzena [ToaroToBka K
MpaKTUYeCKUM paboTam, mpopaboTKa
TeopeTUuecKoro Marepuana OdopmieHre OTUETOB 110
MPaKTHUeCKUM paboTam

B. B. Bacunees, B. /1. IIporacos, B. B.
Bosotun. . KoMnosuioHHb1e
Marepua/bl: M.: MalmHocTpoeHue,
1990 (5)

10

Wrtoro mo pa3geny 6

10

Paspen 7. . O60/10uKH, BBIIOIHEHHBIe n3 KM.

N3yyeHre 0CHOBHOM U AOMOJHUTE/IBHOM JIUTEPATYPhI
n3 1.1.1 ro TeMe paszena [logroroBka k
MpakTHUYecKnuM paboTam, npopaboTka
TeopeTHyecKkoro Marepuasa OdopmieHre OTUETOB IO
MPaKTUYeCKUM paboTam

B. B. Bacunees, B. /1. IIporacos, B. B.
BonotuH. . KoMno3uLMOHHbIE
Marepuansl: M.: MammHocTpoeHue,
1990 (5)

11

Uroro no paspeny 7

11

Pa3zpesn 8. CoeyiHeHHsI KOHCTPYKI[UH U3 KOMIIO3UIIOHHBIX MaTepHasioB.

W3yuyeHrie 0CHOBHOM U JAOTIOJTHUTE/LHOM JINTEPATYPhI
1o TeMe pa3zesa [ToAroToBKa K MpaKTHUe CKUM
paboTam, MpopaboTKa TeOpeTUYECKOTO MaTepuasa
OdopmieHre OTUETOB 0 TIPAaKTHUECKUM paboTam

B. B. Bacunees, B. /1. IIporacos, B. B.
BonotuH. . Kommno3uyroHHbIe
Marepua/bl: M.: MalvHocTpoeHue,
1990 (9)

10

WNroro no pasgeny 8

10

Pa3zpen 9. TpéxcioiiHble KOHCTPYKIJHH.

Pabora c JOTONMHUTENBHOM TUTEpPaTyPO M0 TeMe
JIEKLIUN Y TIPaKTUUe CKUX 3aHATHN

B. B. Bacusnwes, B. /1. [Iporacos, B. B.
Bonorux. . KoMriosuivoHHbIe

Marepuasbl: M.: MallMHOCTpOeHue,
1990 (4)

12

Wroro no pa3geny 9

12

Pazgen 10. KoHijeHTpaTopsI U je()eKThl B KOMIIO3UIIHOHHBIX KOHCTPYKIUSIX.

PaboTa ¢ JJ0ToHUTETBHOU TUTEPaTYPOH Mo TeMe
JIEKLIUH

B. B. Bacunees, B. /1. IIporacos, B. B.
Bosotun. . KoMnosuioHHb1e
Marepua/bel: M.: MammHocTpoeHue,
1990 (5)

14

Wroro no pasgeny 10

14

Pa3gen 11. OcHOBBI TeOpUH MPOYHOCTH KOMITO3UIIMOHHBIX KOHCTPYKI[HH.

PaboTa ¢ [J0No/THUTe/TBHOM JTUTepaTypoii Mo TeMe
JIEKL{M ¥ TIPAKTUUECKOMY 3aHSITHIO

B. B. Bacunwes, B. 1. [Iporacos, B. B.
Bonorux. . KoMriosuinoHHbIe

Marepuasbl: M.: MaliMHOCTpOeHue,
1990 (6)

10

Uroro no pa3geny 11

10

Paspen 12. Kputepuu paspynieHusi 0JHOHAIIPAB/JIeHHOr0 KOMIIO3UI{HOHHOr0 MaTepuasa.

PaboTa ¢ JJ0noMHUTETBHOM TUTEPATYPOi Mo TeMe
JIEKL[UM Y TIPaKTUYeCKOMY 3aHSATHIO

B. B. Bacunees, B. [I. IIporacos, B. B.
Bosotun. . KoMnosuiyoHHb1e
Marepua/bl: M.: MammHocTpoeHue,
1990 (6)

12

Wroro no pasgeny 12

12

Pa3pen 13. TexHooruyecKue mponecchl CO3/IaHUS Y1eMeHTOB KOHCTPYKIIHI U3 KOMIIO3ULIHOHHBIX
MaTepua’sioB.

PaboTa c JJoTI0OTHUTENBHOM TUTEPATYPOH MO TeMe

B. B. Bacunees, B. /1. IIporacos, B. B.
BonotuH. . KomMmo3uiroHHbIe

JIEKLJMU ¥ IPAKTUYECKOMY 3aHSATHIO Marepuansl: M.: MammHocTpoeHue, ?
1990 (8)
Wroro no pasgeny 13 9
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
MPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIVIM ABUAIIMOHHO-KOCMUYECKOU TEXHUKHU 13 KOMIIO3ULIMMOHHBIX MATEPUAJIOB

®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

* pedepar;
e muddepeHMPOBaHHBIN 3aUeT;
e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Pedepar

Pecdepar o pabote, BbIOJHEHHOM Ha I13 mpe/cTaB/sieTCsl B IeUaTHOM BHe B cooTBeTcTBHU ¢ T'OCT
7.32-2017. 3amuTa pedepara npoxoauT B popMe J0KIaia CTYAEHTA M0 BLIMOTHEHHOW paboTe U OTBETOB Ha
BOIPOCHI Mpero/iaBaTeis.
B ciiyuae ecsii oopmieHre oTUeTa U MOBeJieHHe CTY[eHTa BO BpeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHMsAM, CTYIEHT MOyYaeT 3aueT 10 BHIOTHEHHOM.
OcHOBaHUSIMY [1/15 IOPAaOOTKU MOTYT CITY>KUTh:
* HeOpEeXKHOE BBITIOJIHEHHE,
* HU3KOe KaueCTBO rpauueckoro Marepuasna (HeBepHbI BbIOOpP MaciiTaba uepTeskeid, OTCYTCTBUE yYKa3aHUsI
e/IMHUI] U3MepeHus Ha rpadrkax),
Pedepar He MOXKeT OBITH MPUHST ¥ TIOJJIEKUT TIepepaboTKe B C/Tyuae:
* OTCYTCTBUSI HeOOXOIUMBIX pa3zesoB,
* OTCYTCTBUS HEOOXOJUMOTr0 rpahuuecKoro Marepuasia
[Tpumeps! TeM pedeparos:
1) ViccnepoBanue MeToioB BaKyyMHOTO (hopmoBanus uzfjeniii u3 [IKM ¢ yuetom BnusiHus eeKToB
2) UccnenoBanue npoueccoB co3aanus KM Ha 0CHOBe MeTa/uIiueCKOW MaTpULIbI
3) OueHka BAUSHUS He TIPSIMOIMHENHOCTH apMUPYIOLLMX BOJIOKOH Ha TTPOYHOCTHBIE Y AUHAMUUECKUe
XapaKTepUCTUKU U3/e/Tusi, BBIMOIHeHHOTO 13 KM

JuddepennupoBanHbIii 3aueT

K 3auery gomyckarorcsi o0yyaroiecs Ipy yC/I0BUH BbIIIOTHEHHUS BCeX KOHTPOJIbHBIX MEpOIIPUSTHH,
TpefyCMOTpeHHBIX porpaMMoit Y MK fvciMnivHel B 7 ceMecTpe.
Hud.3auet npoBoauTcs B hopme cobecesioBanHysi. OLieHKa BbICTaB/IsIeTCs IO pe3y/IbTaTaM OTBETOB Ha BOIIpOCa:
- «3aYTeHO-0T/IMYHO» - IIOJIHBIM OTBeT Ha 2 BOIIpPOCa U JI0O/IHKTe/IbHbIe BOIIPOCH! IperojaBare/is;
- «3aUTeHO-XOPOIII0» - He3HAUYNTeJ/IbHbIe 3aMeUaHusl Ha OTBETHI I10 2 OCHOBHBIM BOIPOCaM U HeIO/IHbIE OTBEThI
Ha JIOTIOJIHUTe/IbHBIe BOIIPOCHI;
- «3aUTeHO-Y/|0BJIETBOPUTE/ILHO» - HETIOHbIE OTBETHI HA 2 OCHOBHBIX BOMPOCA Y OTCYTCTBHE OTBETOB Ha
OT[e/IbHBIE JI0II0/IHUTE/IbHBIE BOIIPOCHI;
- «He 3auTeHO» - Hello/IHbIM OTBeT Ha OJJMH OCHOBHOM BONpOC OujieTa, OTCyTCTBHe OTBeTa Ha BTOPOH U
JIOTIOJIHUTe/IbHbIE BOIIPOCHL.

JK3aMeH

K sk3ameny pomyckaroTcs 00ydJaroiyecs 1py YCI0BUY BBITIONMHEHUsT BCeX KOHTPOJIBHBIX MEPOTIPUSITHH,
TpelyCMOTPeHHBIX rporpammoit Y MK AuCIMIUIMHEI B 8 cemecTpe.
DK3ameH MPOBOJUTCS B (hopMe OTBETOB Ha BOTIPOCKHI Ousera. OlieHKa BBICTAB/ISIETCS 10 Pe3y/IbTataM OTBETOB
Ha 2 Borpoca buneTa:
- «OT/TMYHO» - TIO/THBIN OTBET Ha 2 BOTMpOCa OW/ieTa ¥ BO3MOXKHbIE ZIOTIOTHUTE/TbHBIE BOTIPOCHI;
- «XOpOLLO» - He3HAUUTeJIbHbIe 3aMeUaHts Ha OTBETHI 10 2 OCHOBHBIM BOIIPOCAM U HeIlOJIHbIe OTBETHI Ha
JIOTIO/THUTeJIbHBIEe BOIIPOCHI;
- «Y[IOBJIETBOPUTEJILHO» - HETIO/THbIE OTBETHI Ha 2 OCHOBHBIX BOMPOCA U OTCYTCTBHE OTBETOB HA OT/E/bHbIE
JIOTIOJTHUTEJIbHbIE BOIIPOCHI;
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- «HEy/IOBJIeTBOPUTELHO» - HETIO/THBIM OTBET Ha OJWH OCHOBHOM BOTIPOC OWjieTa, OTCyTCTBHE OTBeTa Ha
BTODOM U [JOTIO/IHUTE/IbHbIE BOTIPOCHI.
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4 7 |Pa3pen 1. BBepeHue. 2 2 2 0 0 5 Pedepar
Pazgen 2. Oco0eHHOCTH MPOIEeCCOB
Pa3padoTKH U CO3aHuA
4 7 |KOHCTPYKTHBHBIX 3/IeMEHTOB 4 2 2 0 2 5 Pedepar
aBHAI[UOHHO-KOCMHUECKOH TeXHUKH U3
KM.
4 7 Pa3pen 3. OcHOBHBIE NOHATHS 0 BU/IAX 8 4 4 0 4 5 Pecbepar
KOMITO3ULIUOHHBIX MaTepUaJioB.
Pa3pen 4. DiieMeHTBI CTPYKTYPHOM
4 7 |MexaHMKM KOHCTPYKIUM, BbITIOJIHEHHbIX | 26 | 14 6 8 12 5 Pedepar
n3 KM.
4 - Paspgesn 5. banku u crep)xHH, 17 9 6 3 8 5 Pedepar
BbINoHeHHbIe n3 KM. P
4 7 Pa3pesn 6. IlnacTUHBI ¥ TTIAHE/TH, 20 10 4 6 10 5 Pedepar
BbINoIHeHHbIe n3 KM.
4 7 Paspgen 7. . O00/104KH, BBIIO/THEHHEBIE U3 15 4 4 0 1 10 Pedbepar
KM.
4 7 Pazpgen 8. CoejuHeHUsA KOHCTPYKLIUM U3 16 6 6 0 10 10 Pechepar
KOMIIO3ULIOHHBIX MaTepuaJsioB.
Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 50
4 8 |Paspen 9. TpéxcioiiHble KOHCTPYKIMH. 22 | 10 8 2 12 10 Pedepar
4 8 Pazpen 10. Konnenrparops! 1 jjedekThi 2% | 12 | 10 2 14 10 Pecpepar
B KOMINO3ULIMOHHBIX KOHCTPYKLIUSIX.
4 8 Paspen 11. OcHOBEI Teopuu MPOYHOCTH 17 - 4 3 10 10 Pecpepar
KOMIIO3ULIMOHHBIX KOHCTPYKIUH.
Paspen 12. Kputepuu paspyiueHust
4 8 |opHOHampaB/IeHHOr0 KOMIO3MLMOHHOrO | 23 | 11 6 5 12 10 Pedepar
Marepuasia.
Paspen 13. TexHonoruyeckue npoiecchl
4 8 |co3/maHMsA 3/IeMeHTOB KOHCTPYKIUH U3 20 | 11 6 5 9 10 Pedepar
KOMIIO3ULIMOHHBIX MaTepuaJsioB.
Bcero 3a 8 cemectp 108 | 51 | 34 17 57 50
Bcero no aucuinHe 216 | 102 | 68 34 114 100
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Onenounblie MaTtepuansl no jucuumiude IIPOEKTUPOBAHUE 3JIEMEHTOB
KOHCTPYKIIU ABUATITMOHHO-KOCMMWYECKOMN TEXHUKHA N3 KOMITIO3UIIMOHHBIX
MATEPUAJIOB

ITK-5 - CnocobeH npogodums pacuémbl npoyeccos 8 paKemHbix 08U2amessix, NPOUHOCMU U HAOE}CHOCMU
u30enutl U UX COCIMAGHbIX 3/1eMeHIN08

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

K uemy npuBOAUT HECUMMETPUYHAsl CTPYKTYpa IJIaCTUHYATOTO 3/IeMeHTa OIIOPHOIO y3/1a
KOHCTPYKLIMH YKMJKOCTHOTO PaKeTHOTO JBUraresisi, BbIosiHeHHoro 13 KM 1pu ero Harpy>xkeHuu

Ne 2 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

[Tepes Bamy HeCKOMbKO TPyNI (DYHKLMOHAIBHBIX XapaKTePUCTHK, TIPUMeHsieMble TIPH CO3/aHuu
3/1eMEeHTOB KOHCTPYKLIMI U3 ITOJIMMEPHBIX KOMITO3ULJMOHHBIX MaTepHasloB XUIKOCTHBIX paKeTHBIX
JBUTaTesieil. YKakuTe COOTBETCTBHME XapaKTepPUCTHK U TPYIIIN HarloJHUTe Iel.

Xumuueckue
KOMITOHEHTBI,
W3MeHsoLI1e

1 ‘YnpaBneHue KeCTKOCTHBIMU XapakTepuctukamu KM A ycnoBus
B3aMMO/IENCTBUSA
MaTpULIbl U BOJIOKHA
APYT € JpyromMm
PacTtBOpEI M
JKAJKOCTU

2 YrpaBneHue cBUrOBBIMUA XapakTepucTukamu KM b mensromye ¢pusmko-
MexaHUueCcKue
cBorictBa [IKM

JucriepcHble
YaCTHUILIBI
OTrpaHUUYEHHBIX
pa3MepoB, BBe/ieHNE
KOTOPbIX MEHsIeT

B 061muii KoMILieKc
CBOWCTB WU
HEeKOTOpbIe U3 HUX —
($pUKLMOHHEIe,
3/IeKTpUUEeCKHe,
MarHuTHbIE U T.IL.

W3meHeHne dJIr€3MOHHBIX XapPAKTEPUCTHUK BOJIOKHA U
MaTpHIbL

['azoBbIe u
JKUJKOCTHBIE
BKJIHOUEHUS,
V3MeHSIoIIHe

YnpaB/ieHVe MacCOBBIMU U TeIJIOBBIMU MacCOBbIe,

xapakrepuctukamu KM JWHaMUYeCKue,
371eKTPUYECKHe U
TeI/I0Bble
XapaKTepUCTUKU
KM

OpHoHanpas/ieHHbIe
BOJIOKHA

5 A

TkaHHBIE
MaTepuasbl

Ne 3 TlpouuTaiiTe TEKCT ¥ yCTaHOBUTE 110OC/Ie[0BaTeTbHOCTh

Pacnionoxxrte (hakTOphI, MPUBOZSAILME K YIyUIIeHUO (PU3UKO-MeXaHWYeCKUX XapaKTepUCTHK
TMOJIMMEPHBIX KOMITO3ULIMOHHBIX MaTepuasoB (ITKM) ucrnonb3yeMbIX IpY CO34aHAN 3/IEMEHTOB
KOHCTPYKLIMH XMJKOCTHBIX paKeTHBIX JIBUTaTesield, HaunHasi C Hanboee BayKHOTO.
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K dakropam, crioco6CTBYOIUM yydriieH|r0 cBoicTB ITKM criefiyeT OTHECTH:
1)ynyullieHue afre3uy apMUPYIOLLETO BOJIOKHA ¥ MaTPULIbI

2)CobttofieHre TeMIIepaTypHOro peykMMa Mpy ToIMMepPU3aLiid U3/ie/Hst

3) BBeJjleHUe TPEXMEPHOr0 apMUpPOBaHus CTPYKTyphl [IKM

4)cHKeHust u3ruba BOJIOKOH apMaTyphbl

5)BBe/ieHre KOHTPOJIS 3@ BIaKHOCTBIO apMUPYIOIIUX BOJIOKOH
Ne 4 TIpouuTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

Kak 6yzmet medopMrpoBaThCsi CTEpP>KeHb U3 MHOTOCIOWHOTO KOMIIO31Ta, UCTIOh3YeMOro TP CO3/IaHUuHN
3/IEMEHTOB KOHCTPYKLIUH >KUAKOCTHBIX PAKEeTHBIX [IBUTATE/EH, eC/IM OJUH CI0H Oy/eT UMeTh
TIOBBILIIEHHYIO TeMITepaTypy 10 OTHOILIEHHUIO K [PYTUM B CJTyuae PacTsyKeHUs ?

Ne 5 IIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

INepen Bamy HeCKO/IBKO OTIpe/ieNieHuit CTPYKTYP, BXOJSIIUX B KOMITO3ULIMOHHBIN MaTepHa,
TIpUMeHsIeMbIY TIPY CO3/JaHWH 3/IeMEeHTOB KOHCTPYKIMM KUJIKOCTHBIX paKeTHBIX ABUraTeneil. YKakuTe
COOTBETCTBHE TEPMUHOB U OTIpe/leIeHusl.

Croit
00beIMHSIOLUH
apMupyolye
371eMeHTHI U
1 KoMmno3uiioHHslil MaTepuan A MaTpuyHBIM
MaTepuas u
obecrnieunBaroIUi
VX COBMECTHYIO
pabory.
DJIeMeHT
CTPYKTYPHI,
obecrneunBaroLUi
MIPOYHOCTHBIE U
JKeCTKOCTHBIE
XapaKTepHUCTUKU
KOMITO3ULIMOHHOTO
Marepuasa.

2 Marpuia b

KombuHarus qeyx
u Oonee
Pa3HOPOJHBIX
CTPYKTYP,

3 Apwmupyrone 3j1eMeHT B 00bequHEHHBIX
MOrPaHUYHBIM
croeMm,
CBSI3bIBAIOLLME 3TU
KOMITOHEHTHI.

4 [TorpanuuHebIi C/i0it ' DnemeHT
CTPYKTYPBI
Marepuara,
00ecrieunBaroLvi
MOHOJIUTHOCTh

U dpopmy
KOHCTPYKLIUH,
COBMECTHYIO
paboty
apMHUPYIOIIUX
BOJIOKOH, YPOBEeHb
pabounx
TeMIlepaTyp
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paboThbI
KOHCTPYKLMH.

CJ1oii, neskariuit
Ha BHEIITHer

[ rpanune
CTPYKTYPBI
KOMITO3MTA.
Marepuan,
COCTOSIIIUN U3
JTUCKPETHBIX

g CTPYKTYD,
00beJUHEHHBIX Ha
OCHOBe
XUMHAYECKUX
CBsI3€e.

Ne 6 TIlIpouuTaiiTe TEKCT M yCTaHOBHUTE COOTBETCTBUE

IMepen Bamu HeCKoTbKO (DYHKIIMOHATBHBIX XapaKTePHUCTUK KOMITO3UIIMOHHOTO MaTepHaria,
obecrieurBaroIIMX e€ TIpUMeHeHre TTPY CO3JaHUU 37IEMEHTOB KOHCTPYKLIMH KUIKOCTHBIX PaKeTHBIX
JBUTaTesieil. YKaxure COOTBETCTBHe (DYHKLIMOHAIbHBIX XapaKTePUCTHK U CTPYKTYPHBIX KOMITIOHEHTOB.

1 IIpouHocTh A Marpuna

2 JKecTkoCTb b ggﬁ/éi i}}ﬁmne

3 Tern1onpoBoLHOCTL B TNorpanuuHslii coit
4 MOHOIMTHOCTD I' DnexTponpoBOAHOCTD
5 ®opma [ Bnaromnomonenue

E MarHurtHble CBOMCTBa

Ne 7 TIpouwTaiiTe TEKCT U 3alUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET

Kakue gomnyiieHust BBOASTCS TP UCII0/Ib30BaHUM 3aKOHa bepHysnu-Oitiepa B npoliecce pacuéra
13rrba KOMIO3UIMOHHOTO CTePXKHSI, UCTI0/Ib3yeMOr0 TIPY CO3AaHUU 3/ieMeHTa KOHCTPYKLMA
JKUZKOCTHOTO PaKeTHOTO IBUraTens?

Ne 8 TIpouwTaiiTe TEKCT M 3alUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET

I'me pacrionaraetcsi HelTpasbHast 0Ch OZIHOPOZHOTO CTEP>KHS, MCII0/Ib3YeMOT0 TIPY CO37laHHH /IeMeHTa
KOHCTDPYKLIMH >KU/IKOCTHOTO PAaKeTHOT'O IBUTaTeIsl, P ero u3rube?

Ne 9 TIlIpounTaiiTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

B uém 3ak/rouaeTcs runoresa TI/IMOLHEHKO, HCII0/Ib3yeMas I1pru pacqéTe IJIOCKHUX KOMITO3HULIMOHHBIX
TJIaCTHH, ABJIAOIMNUXCA 3/IeMEeHTaMH KOHCTPYKL[I/Iﬁ JKUJAKOCTHOI'O paKeTHOT'O ,E[BI/IF&TEJ'ISI?

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BHIOOD
oTBeTa

ITo KakoMy TIPUHLIUITY OCYILIeCTBIIsIeTCs Ae/ieHre KOMIO3ULMOHHBIX MaTepraioB (KM), ncnomnb3yembix
TIPY CO3/IaHUM 1eMEHTOB KOHCTPYKLIWHN >KAAKOCTHBIX PAKeTHBIX [JBUTATe el Ha KacChl.

1.ﬂ;eﬂeHI/Ie KOMITO3UIIMOHHBIX MaTe€pHa/IOB Ha K/1aCChl IIDOUCXOAUT I1I0 XMMHWYECKOT'0 COCTABY €ro
OTAe/JIbHBIX KOMIIOHEHT

2.Cy1iecTByeT Ba OCHOBHBIX MPUHLIUMA Jie/IeHUsI KOMITO3ULIMOHHBIX MaTepuaioB (KM), - mo Bugy
MaTpHLIbI U TI0 BULY HarlOJHUTesi(apMaTyphl).

3.[leneHrie KOMITO3ULIMOHHBIX MaTepHaioB Ha K/IaCChl IPOVMCXOAUT 0 YPOBHIO UX MIPOYHOCTHBIX U
JUHaMHAYeCKUX CBOWCTB

4.[leneHrie KOMITO3UIIMOHHBIX MaTePHUAJIOB Ha K/1aCcChl OCYIIECTBIISIETCS TI0 BUAY

TE€XHOJIOTMUYeCKUX IIPOoLeCCOB, IMMOJ/IOKEHHBIX B OCHOBY UX M3TOTOBJI€HA.
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Ne 11 IlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE0BaTeTBHOCTD

PacrionioxkuTe (hakKTOpbI, MPUBO/AILNE K BLICOKOMY YPOBHIO CBUTOBOM >KECTKOCTH U YCTOHUHMBOCTH Ha
CoKaTre 6OPHBIX BOIOKOH, MCIIO/Ib3yeMbIX TTPU M3TOTOB/IEHUH 37IeMEHTOB KOHCTPYKIUH ABUTaTe e
HauWHasg C HauboJj1ee BayXKHOIO.

1) MenkokpuCTa/yIM-4eCcKyt0 CTPYKTYPY BOJIOKOH 00eCIIeuHBaIoLIyI0 BEICOKYIO TIPOYHOCTD U KECTKOCTD

2) SIyencTylo CTPYKTypa MOBEPXHOCTH BOJIOKOH CITOCOOCTBYIOIIYIO BEICOKOM MTPOYHOCTH TIPH C/IBUTE U
cpese.

3) TeTeporeHHy0 CTPYKTYpa BOJIOKHA (Hapy»kHasi 000/10UKa U3 METa/yTHUeCKoro 6opa v Cep/IeuHuK U3
KPHUCTa/JTMUeCKUX OOPH/IOB) CO3/AFOIIYI0 BLICOKHE HATPSHKEHUS CKAaTUS B CEPJIEYHUKE U PACTSHKEHUS B
0007/10uUKe, UTO TIOBBIIIIAET YCTOWUUBOCTE K CIBUTY U CXKATHIO

4) Bosnbiio#i ;iaMeTp BOJIOKHA, AOXOAIINM Ao 0.2MM 1 Hanuuue 000/I0UKY U3 TIO/TMKPUCTA/UINUEeCKOTO
Oopa, UMeroI1IeT0 BBICOKHI MOAY/Ib YIIPYTOCTH

Ne 12 TIpouwTaiiTe TeKCT, BBIOEpUTE MPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Kakue Buzibl MaTpul] Cy11eCTBYIOT /JIsl IOJTMMEPHBIX KOMITO3ULIMOHHBIX MaTepuasoB (ITKM),
HCITI0/Ib3yeMbIX TIPY CO3/IaHUHU 3JIeMEHTOB KOHCTPYKLIUHN >KUJKOCTHBIX paKeTHBIX JBUraTesie.

1) [y mOMMMEePHBIX KOMIIO3UL[MOHHBIX MaTepHaiOB CYIIeCTBYIOT TEPMOPEaKTHBHbIE MaTPHILIbI
2. J1ns1 TOTMMePHBIX KOMITO3ULIMOHHBIX MaTepUasioB CyIeCTBYIOT TePMOILJIaCTUYHbIE MaTPHULbL.

3. ,H]'[F[ MOJIMMEPHBIX KOMITO3UIJMOHHBIX MaTepHaIOB CYIeCTBYIOT [Bd BUd MATPUL|: TEDMODEAKTUBHbIE
" TepMOIL/IACTUYHLbIE

4. 171 IOMMMEePHBIX KOMIIO3ULIMOHHBIX MaTepUaIOB CYIIeCTBYIOT OfIVH BH/Ia MaTpHII,- KepaMHUueCKre
MaTpULIbI.

Ne 13 TIpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

C yeM CBsi3aHbI BbICOKHE TIPOUHOCTHBIE U )KeCTKOCTHbIe CBOMCTBA YI/IEIJIACTUKOB Ha OCHOBE
YIJIeEPOJIHBIX BOJIOKOH U TTOJIMMepPHON MaTpHULIbI.

1.BBICOKUE >KeCTKOCTHBIE U TIPOYHOCTHBbIE CBOMCTBA YIIETJIaCTUKOB CBA3aHbI C HAJTMYUEM BBICOKOM
aJire3rvn MaTrepurajia BOJIOKHA U CBA3YIOLIETO.

2.BbICOKHE ’KeCTKOCTHBIE Y TIPOYHOCTHBIE CBOWCTBA YIVIETIACTUKOB CBSI3aHbI C HATMYMEM B HUX
(bUOPUISIPHOI CTPYKTYpPBI XapakTepu3yeMasi BLICOKOH SHeprrieii B3auMo/ieliCTBUSI aTOMOB yI/iepo/ia B
MJIOCKOCTH aTOMHBIX CJIOEB.

3. BbICOKMe >KeCTKOCTHBIE U IMPOYHOCTHBIE CBOMCTBa YI/1eIJIaCTUKOB CBA3dHbI C HA/IMYUEM BBICOKOM
SHGPFHEﬁ BBBI/IMO,ELEI‘/IICTBI/IH dTOMOB YTJIEPOAd MeXAY TIJIOCKOCTAMMH aTOMHBIX CJI0€B.

4. BbICOKMe >KeCTKOCTHbIE U TIPOYHOCTHbIE CBOMCTBA YIVIENJIACTUKOB CBsI3aHbI C HAJTMUMEM
JKECTKOCLIETTHBIX apOMaTU4YeCKHX KoJleL], OTpe/ie/IsIFoIMX BbICOKWUI MOAY/Ib YIIPYTOCTH TTOJIUMepa.

Ne 14 TIpouuTaiiTe TEKCT, BEIOEpUTE MPAaBUIbHBIE OTBETHI M 3alUIIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Yem oTMuaeTcst CTagus KapbOHU3aLMK OT CTauK TpaUTH3ALIMU YIJIEPOAHOTO BOOKHA.

1. Craaust rpadUTH3aLMU SB/SIETCS IEPBOU CTa/Iel BBICOKOTEMITEPATYPHOUM 00pabOTKU U MPOTEKaeT
ripu Temreparype 1173...2273 C ¢ nonyuenueM 70 70% yrepoza B BonokHe. CTafust KapOboHU3aLmn
SIB/ISIETCSL BTOPOU CTaZjuell v MpOBOAUTCS TpU TeMriepatype 3273 C, B pe3y/ibTaTe BOJIOKHA COZleprKaT /10
99% yrnepona

2. Cragyist KapOOHHU3AL[UK SIBJISIETCS TIePBOM CTaZIMH BBICOKOTEMITepaTypHOH 00paboTKH 1 poTeKaeT
ripu Temneparype 1173...2273 C c nonyuenuem 10 80%yrnepoga B BosokHe. CTazgusi rpadUTH3aLMN
npoBoAUTCS npu Temneparype 3273 C, B pe3y/sbTare BOJIOKHA coepskat 10 99% yriepofa.

Ha crapymi kapboHM3aLMK IPOMCXOAUT HU3KOTeMITepaTypHasi 00paboTKa opraHryeCcKHUX BOJIOKOH TTPU
temmneparype 900K, c Lienbio MOMyYnTh Tpe/jBapUTeIbHYI0 MOMEKY/ISPHYIO CTPYKTYpYy Oynyiero
BOJIOKHA.
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3. KapboHu3arus poBOJMTCS B aTMOC(epe WHEPTHOTO ra3a npu Temmeparype 1000 — 1500°C. Tpu
3TOM TeMIepaType U3 BOJIOKHA Y[a/lsI0TCS TIOUTH BCe JIeMEeHTHI 32 UCK/II04YeHHeM yriepoga. Ha
cTaguu rpaduTu3aumu Temneparypa oopabotku gocruraet 1500C u Bbiie.

4.Crasvist KapOOHM3aIMU U TPAHUTHU3ALIMU TTPUBOJATCSA TIPU OJJHUX U TeX ke Temreparypax 1400C u
OT/IMYAIOTCSI XUMHUYECKIM COCTAaBOM CPe/ibl, B KOTOPOM TIPOMCXOAUT 00paboTKa MCXOHOTO TIPOAYKTA.
ITpu Temneparype Hrxe 1000°C rpoucXoAUT OCHOBHOM MPOLIECC Y/la/eHuUs Ta3000pa3HbIX MPOAYKTOB
MMpO/IM3a: MeTaHa, LInaHUCTOr0 BOJOPO/a, BOZbI, YIVIEKUC/IOrO ra3a, OKUCH yIVIepOoAa, BOLOPO/a,
aMMUaKa U 11eJIoro psifia yIriieBoJ0opOoZ0B.

Ne 15 IpounTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbI, 000CHOBBIBAOLIHe BHIOOD
OTBETOB

Kakue nonyirieHus: BBOASTCS TIPU OTIpe/ie/IeHUH YIIPYTHUX CBOWCTB OFHOHAIPABIEHHOTO C10s],
BBITIOJTHEHHOTO W3 KOMITO3UIIMOHHOTO MaTepHasa, UCIOJb3yeMOro /IJIsi CO3/IaHus 3/IeMEeHTOB
KOHCTPYKIUH >KUAKOCTHBIX PAKeTHBIX JBUTATeJIeH.

1.BBoguTcCs crenyroiue JONYILeHNs:

a) KomMmmnoHeHThI KOMITO3UMIJMOHHOI'O MaTepHadJ/ia ABJAKTCA OAHOPOAHBIMU U HHHEﬁHO—pryF MU
MaTepHraiaMu.

0). ApMUpYIOIIYe BOJIOKHA SIBJITFOTCA TIPAMBIM U MTapajiie/IbHBIMU.
2.[151s1 yTIpOILIeHUsT pacueTOB BBOAUTCS PsiJ AOMYIIeHU:

a) KoMmoHeHTbI KOMIIO3ULIMOHHOTO MaTepyrara SIB/ISIOTCS OHOPOAHLIMU U JIMHEUHO-YTIPYTUMU
MaTepuasiamMH.

6) CBHBYIOLL[ee SAABJIAETCH U30TPOITHBIM, d BOJIOKHA MOTYT OBITH H30TPOIMHBIMHA WJIK TPAHCBEPCAJ/IBHO-
M30TPOITHBIMHU.

3.BBopurca cnenyrolye JONYLLeHNS:

a) ApMupytolyie BOJIOKHA pacripe/iesieHbl paBHOMEPHO U UMEIOT OJJMHAKOBOe ceueHHe
4.BBoguTcs CeAyoLIUe JOMyLeHUs:

a) ApMUpYyIOLIMe BOJIOKHA SIB/ISIFOTCS MPSIMBIMU U TTapasijie/IbHbIMU

0) ApMUpYyOILIMe BOJIOKHA Pacripe/iesieHbl pABHOMEDPHO 1 IMEIOT OJJMHAKOBOE CeyeHue
Ne 16 TTpouwnTaiiTe TEKCT, BbIOEPUTE MPABU/IbHBIE OTBETHI M 3alMIIIMTE apPTYMEeHThI, 000CHOBBIBAOII[HE BLIOOD
OTBETOB
C ueM CBsi3aHBI BBICOKHE NMTPOYHOCTHBIE M cBoiicTBa ITKM Ha ocHOBe apaMHUJHBIX BOJIOKOH M
M0JIMMEePHOHN MaTpPHIbI.

1.Bricokue rpouHocTHbIe cBoticTBa ITKM Ha 0CHOBe apaMU/JHBIX BOJIOKOH CBSI3aHBI U BHICOKOM
IJIOTHOCTBIO YIAKOBKY MakpOMOJIEeKY/I I0JIMaMu/ia B BOJIOKHAX

2. Bricokue npouHocTHbIe cBoiicTBa [IKM Ha ocHOBe apaMU/IHBIX BOJIOKOH CBSI3aHbI C BbICOKOM
SHeprueit B3auMo/[efiCTBHUSI MOJIEKY/T aTOMOB apOMaTU4eCKUX TPYII MEX/AY I/I0CKOCTSMU aTOMHBIX
CJTO€B.

3. Bricokue MPOYHOCTHLIE ceoucTBa [IKM Ha ocHOBe dpaMH/JHBIX BO/IOKOH CBfAA3dHBI C OO0JILIINM
AraMeTDPOM 3TUX BOJIOKOH, YBe/IMUKMBAIOIHUX UX YCTOﬁHHBOCTb IMpY Harpy>xeHuu"

4.Bricokue TMIPOYHOCTHbIE cBoiictBa [TKM Ha ocHOBe dpaMH/IHBIX BOJ/IOKOH CBA3dHBI C BBICOKOM
YKECTKOCTBIO HEHEﬁ dpOMAaTUYeCKHUX TMOJIMaMKU0B.
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