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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE 3JIEMEHTOB KOHCTPYKIII ABUAITMOHHO-
KOCMMWYECKOM TEXHUKU U3 KOMITIO3UIIMOHHBIX MATEPVAJIOB
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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
rog, Habopa rpynrbl: 2024

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:

ITICK-5 — criocobHOCTh MPOBOJUTL PAaCUEThI MPOLIECCOB B PAKETHBIX [IBUTATEJISAX, IPOYHOCTH U HAZIEKHOCTH
W3/ie/IMid U UX COCTaBHBIX 3/IeMEHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
ICK-5

3HAHUS:

Ha ypOBHe TIpeACTaB/leHUHA: YyMeTb HCIO/MB30BaTb B Iiporecce pa3paboTkKy JBuratenedl u
5HeproyCTaHOBOK JleTaTe/IbHbIX arrapaToB HOBble KOHCTPYKTWBHO-TE@XHOJIOTHUECKHEe TIOAXOAbI CBs3aHHbIE C
HCII0/Ib30BaHKeM TIePCITeKTUBHBIX KOMIIO3ULIMOHHBIX MaTepuaioB

Ha YpOBHe BOCIIPOM3BE/EHUS: MCIO/Ib30BaTb TeXHWYeCKHe TPUEMBI, TI03BOJISIOIINE OL[eHUTh
pe3y/IbTaThl, IPUHUMaeMbIX PellIeHul TIPY UCTIOMh30BaHUHM B KOHCTPYKLIUH TIePCTIEKTUBHBIX KOMITO3UIIMOHHBIX
MaTepHasioB

Ha ypOBHe TIOHMMAaHMUs: NIPUMEHSThH TMOoy4YeHHble 3HaHUs B CBOed MpodecCHOHANLHOHN AesTe/lbHOCTU
TIpY pelleHry 33/, CB3aHHbIX C pa3pabOTKOW KOHCTPYKLMH M TEXHOJIOTUH €€ CO3/aHusl, OL|eHKOW KaueCTBa
TO/TyYeHHBLIX pe3y/ibTaToB pa3paboTKy;

YMeHUs:

TeopeTUyYecKre: TIPOBOAWTb  pacueTbl OLIEHKHM  HampshDKeHHO-Zie()OPMUPOBAHHOTO — COCTOSIHHS
KOHCTPYKI[UM aBUAI[MOHHBIX Y PaKeTHBbIX JIBUTaTesiel MpH 3a/laHHBIX Harpy3Kax IMPU UCTIOIb30BaHUU B Hel
COBpEMEHHBIX KOMITO3ULIMOHHBIX MaTepUaioB

MpaKTUYeCKue: OCYIIeCTBATh pacueT >XeCTKOCTHBIX W YINPYTMX XapaKTepPUCTHK IlakeTa CJI0eB
KOHCTPYKIMU u3 KM; TNpOBOAMTL TIPOEKTHBIA pacueT OCHOBHBIX KOHCTPYKTHUBHBIX 37IEMEHTOB W3/E/Hs,
BBIMO/THEeHHBIX U3 KM; OCyIIeCTB/ISTh aHA/U3 Pe3y/IbTaToB pacyeTa KOHCTPYKIMK C YUYeTOM OCOOEHHOCTH ee
CTPYKTYPHI U DU3HUKO-MeXaHUUeCKUX XapaKTepPUCTHK;

HaBbIKU:

BJIa/IETh METO/[JaMH pacueTa ¥ MPOeKTUPOBAaHUS OCHOBHBIX XapAKTePUCTUK KOHCTPYKI[UM aBUALIMOHHBIX
Y PaKeTHBIX JIBUTATe/Iel, BBITIOTHEHHBIX U3 COBPEMEHHBIX KOMITO3UIIMOHHBIX MaTepHasioB, YMETh Ol[eHUBATh U
BbIOMPATh METOZbl U3TOTOB/IEHUSI TAKUX CTPYKTYP C YUETOM 3aZIaHHBIX TEXHUUECKUX TPEOOBaHWU K M3[E/HUI0,
B/a/IeTh METOaMH OLIeHKU B/IMSIHUSI CTPYKTYPbl KOHCTPYKLMM, BbINOSHeHHOM u3 KM Ha e€ OCHOBHbIe
(hyHKLMOHATbHBIE XapaKTePUCTUKH.



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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Paszpen 1. Beegenue. TpeGoBaHusI K NPe/bsiBIIsieMble K CO3/JaHHI0 KOHCTPYKTHBHBIX
4 7 3/1eMEHTOB M3/ie/IMi aBHaLMOHHO-KOCMUYECKO TeXHUKH Ha COBPEMEHHOM 3Tarle pasBUTHs 2 2 2 0 0 5
TeXHUKH.
Paspen 2. Oco0eHHOCTH NPOLIECCOB Pa3pabOTKU U CO3AaHHUS KOHCTPYKTHBHBIX
4 7 3/IeMeHTOB aBHALIHOHHO-KOCMHYeCcKol TexHHKH U3 KM. BimsiHye TexXHIYeCKHUX 4 5 2 0 2 5
TpeOGOBaHMH, MPe/bSIBIISIEMBIX K M3/Ie/IMSIM aBHALMOHHO-KOCMHYECKOI TeXHUKH, K U3MEeHeHHI0
TeXHO/IOrMYeCKMX TPOLIeCCOB CO3laHUsI M3/1e/Hi.
Pa3pen 3. OCHOBHBIe NOHATHSA 0 BU/IaX KOMIIO3UIIMOHHBIX MaTepHasioB. 3.1.0CHOBHbIe
CBe/IeHHs1 O COBPeMeHHBIX KOMIO3ULIMOHHBIX MaTepuasax U KOHCTPYKLIMSAX Ha UX OCHOBe. 3.2.
4 7 Ornpeenenyie U Knaccudukalys KOMHIo3uToB. 3.3. BOIOKHUCTbIE KOMITO3ULIIOHHbBIE 8 4 4 0 4 5
MarepHabl. 3.4 Oco6eHHOCTH MOBeieHHst KOHCTPYKLHiT 13 KM 1pH pas/IMuHbIX yCI0BUSIX
9KCIITyaTalyu.

Pa3pen 4. DneMeHThbI CTPYKTYPHON MeXaHHKHM KOHCTPYKI{Ui, BbINo/HeHHbIX U3 KM. 4.1.
‘YpaBHeHHsl TEOPHUM YTIPYTOCTH aHU30TPOITHOM CPe/ibl B OPTOrOHA/BHBIX W KPUBOTMHEHHBIX

4 7 Koop/iHaTax 4.2. Hos-rpoen—me MarTpHL] )KeCTKOCTH Y MO/AT/IMBOCTH aHU30TPOITHOTO YIIPYroro 2% 14 6 8 12 5
Tena 4.3. Pu3nuecKuii CMBIC/ COCTAB/ISIFOLIMX TEH30pa yIPYTHUX MOCTOSIHHBIX OPTOTPOITHOTO
Tena. 4.4.TemriepaTypHble U rHApOTepMUYecKre Bo3aeicTBys. 4.5. C1o1 KOMITO3UIMOHHBIX
MaTepHasioB, aHa/lIu3 CI0KHbIX KM.

Pa3pen 5. Banku u crep)<XHH, BbINoTHeHHbIe 3 KM. 5.1.0CHOBBI TeOPHUM aHNW3aTPOITHBIX
6asiok 1 crepxHeid. 5.2. HekoTopble MpocTbie pelueHus 3aau st 6anok 13 KM. 5.3.13ru6
4 7 CJIOUCTBIX BasIoK, yTouHeHHast Teopusi 5.4.0ceBoe Harpy>KeHue IapHIUPHO OMepToii 6aiku, 17 9 6 3 8 5
BeinoHeHHO# 13 KM. 5.5.Tepmoymipyrocts 6a10k 13 KM, 0CHOBHBIE JOMYILI€HHSI, METOABI
peleHusl.

Paspen 6. IlnacTuHbl ¥ naHe/H, BbinoHeHHbIe u3 KM. 6.1.YpaBHeHNs: paBHOBeCHst
nnactvHel. Pertenne Hasbe A5 nnactunel 13 KM 6.2 Pewenne HaBbe /17151 paBHOMEpPHO
4 7 Harpy>KeHHOH 1IapHUPHO OMepToii n1acTuHsl. 6.3 PetieHre JleBu st nnactuuel 13 KM. 20 10 4 6 10 5
6.4.Perenne 3aauut M3ruba KOMIO3ULIMOHHON MIACTHHBI CO CPEMHON MI0CKOCTBIO
CHUMMeTPHU MeTOZIOM BO3MYILIIeHHs.

Pazpen 7. . O6onoukw, BeinoiHeHHbIe 13 KM. 7.1. AHami3 HUIMHAPHUUECKUX 060/I104eK,
BBINO/IHEHHBIX U3 KM Ipu ocecMMeTpuYHOM HarpykeHnt 2.2.00611ee peliieHre

4 7 0CeCcMMMETPHYHOM 3a7iaun [1s1 LMJIMH/APUYecKnX 060souek n3 KM. Peakuusi A/TMHHON 15 4 4 0 11 5
ocecMMMeTpruHOl 060s10ukK U3 KM Ha KpaeBoe repemeltiene. 7.3.YCTOHUHMBOCTb
LWIMHAPHYecKoit 06o10ukn u3 KM npu pasHbIX BUfiaX Harpys>KeHusl.

Pa3pen 8. CoeuHeHMsI KOHCTPYKIIMI M3 KOMIO3HIIMOHHBIX MaTepHasioB. 4.1.. Buabt
Coe/[HeHHiT KOHCTPYKTUBHBIX 37IEMEHTOB M3 KOMITO3ULIIOHHBIX MaTepHasioB U 0COGeHHOCTH 16 6 6 0 10 15
MX KOHCTPYKLMH. 4.2. KreeBble coesjHenus. 4.3. MexaHuueckue coefuHenus 4.4 Knee-
MeXaHH4ecKHe coeJIMHeHusl.

Bcero 3a 7 cemecTp 108 51 34 17 57 50

Paszpen 9. Tpéxcioiinbie KOHCTPYKIuH. 1.1 O61ue cBeZleHHs 0 CJIOUCTBIX KOHCTPYKLUSIX C
3anonHuTensMu 1.2 TIoHsATHe 0 TPEXCIOMHBIX KOHCTPYKLMsX 1.3 Mogenu AedopMUpOBaHUS

4 8 o o o o i o 22 10 8 2 12 10

TPEXC/IONHBIX KOHCTPYKLMH 1.4 DHepreTrueckue oLjeHKU 1.5 YCTOIHUMBOCTb TPEXCIOMHBIX

TI/IaCTHH.

Paspen 10. KoHneHTpaTops! # Ae)eKThI B KOMIIO3ULHOHHBIX KOHCTPYKIHSAX. 2.1
4 8 KpomouHsle sddextsi 2.2 BimsiHue s¢ddexToB Tnna paccioenus 2.3 MogenpoBaHue 26 12 10 2 14 10
pacc/ioeHus B TPEXCIOMHBIX KOHCTPYKLMAX 2.4 AHa/M3 Npoljecca pocTa paccIoeHus.

Pa3pen 11. OcHOBBI TeOpUH NP TH K IX KOHCTPYKIMH. 3.1
CTpyKTypHBIH 1 (heHOMeHO/Iornueckuid moaxozs! 3.2 XapakTepucTUKY Jie(eKToB
4 8 KOMITO3ULMOHHBIX CTPYKTYP 3.30OCHOBHBIE MOZXO/IbI K OLIeHKH MPOYHOCTH MOJTMMEPHBIX 17 7 4 3 10 10
KOMIIO3ULIMOHHBIX MaTeprasoB. 3.4 [lecdekTs! B 2-D apMUPOBaHHBIX KOMITO3HLIMOHHBIX
Marepuasnax 3.5 Orarsl pa3pyuieHust Komno3urnoHHoro Matepuana 3.6 MexaHu3Mbl
TIOBPE)K/leHNs KOMITO3ULIMOHHOTO MaTepuaa.

Pa3pen 12. Kputepuu paspyueHus P 0 K 0 MaTepuasa.
4.1 Vcnonb3oBaHre (heHOMEHO/I0rMYecKoro NozxXo/a s GopMy/nvpoBaHHsl KpUTepHst

4 8 paspylieHUs OJHOHANPaBIeHHOT0 KOMIIO3UL[MIOHHOro MaTepyana 4.2 Kpurepuu npouHOCTH 23 11 6 5 12 10
17151 OPTOTPOITHOTO KOMITO3ULIIOHHOT0 MaTeprasna. 4.3 OreHKa IPOYHOCTHBIX CBOHCTB
MHOTOC/IOHHOTO KOMITO3MLIMOHHOTO MaTepyara.

Paszpen 13. TexHo/10rHuecKHe NPoOLecChbl CO3/IaHMSI 3/IeMEHTOB KOHCTPYKIIMH 13
KOMIO3MIHOHHBIX MaTepHasioB. 6.1 0CHOBHbIE 3Tarbl MOATOTOBKY KOMIMO3ULIMOHHBIX
4 8 Marepuasos. 6.2 TIpeccoBaHMe 3/1eMEHTOB KOHCTPYKLIMH U3 BOJIOKHUCTBIX MaTepHasos 6.3 20 11 6 5 9 10
BakyyMHoe 1 aBTOK/IaBHOe (hopMoBaHUe 6.4 HAMOTKA 3/IeMEeHTOB 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. AyAuTOPHBII NPAaKTUKYM

Oo0neMm,
No Homep 1 HaumeHOBaHHue
TeMa NpakTH4eCKOro 3aHATHSA aya.
n/n pasfena JHCLUIIMHBI
4acos
1 |Pa3gmen 4. DnemMeHThI D/IeMeHThI CTPYKTYPHOU MeXaHUKU KOHCTPYKLIWH, 8
CTPYKTYPHOM MeXaHUKH BbITO/IHeHHbIX U3 KM. Marpuria keCTKOCTU U
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KOHCTPYKLIMH, BBITIOJTHEHHBIX U3
KM.

MOZATIMBOCTY @HHU30TPOIHOIO YIIpyroro Tesa. Pacyer
TeMIlepaTypHbIX ¥ TMPOTePMUUECKIX BO3ZEHCTBUM.

Paspen 5. banku u crep)xHy,

OCHOBBI TEOPHHM AHU30TPOIHBIX 6AIOK U CTEPIKHEH,
BbINoOJIHeHHBIe 13 KM. PacyeT mu3rubda cjiouCThIX Oasiox.

2 o 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/ — I'maBHast — O6pa3oBarenbHas riatgopma FOpaiT. [I7ist 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:
TICK-5 croco6HOCTh TPOBOJUTH PACUETHI TIPOLECCOB B PAKETHBIX JIBUTATeNSAX, TMPOYHOCTH U HAZEKHOCTU
W3[,e/IUN U UX COCTaBHBIX 3/IEMEHTOB.

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).

11



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

Paspen 2. OcoGeHHOCTH NPOLeCCOB Pa3padOTKH M CO3AaHHA KOHCTPYKTHBHBIX 3/IEMeHTOB aBHALIMOHHO-
KOCMHYeCKoH TexHUKH u3 KM.
. [TepcriekTBHLIE MaTepUasbl U
TEXHOJIOTHH /ISl PaKeTHO-
KocMuueckol Texuuku: M.: Topyc

Pabora ¢ IOoMHo/HUTe/ILHOM TUTepaTypoH 110 TeMe Ipecc, 2007 (1)
A patyp B. U. Kynuk, A. C. Hunos. . 2

JIEKITUU

Apmupyromye BOJIOKHA [J1
KOMITO3ULIMOHHBIX MaTepUasioB:
CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrunoga, 2019 (1)

Wtoro no pa3geny 2 2

Paszgen 3. OcHOBHBIE NOHATHSA 0 BUJaX KOMIIO3ULUOHHbBIX MaTepuasioB.
B. 1. Kynuk, A. C. Hunos. .
Apmupyronye BOJIOKHA IS

KOMITO3ULIMOHHBIX MaTepUasioB:
CII6.BI'TY "BOEHMEX" um. /1. @.
YcruHoga, 2019 (1)
B. B. Bacunees, B. /1. IIporacos, B. B.

PaboTa c JJ0TI0THUTENBHOM TUTEpPATYPOH MO TeMe BonotuH. . KomMmo3uroHHb1e 4
JIeKLIUU Marepua/bl: M.: MalmHocTpoeHue,
1990 (3)

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. BBegenue. 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.
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 5 Pedbepar
KM.
4 7 Pazpen 8. CoegniHeHUsI KOHCTPYKIMH U3 16 6 6 0 10 15 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
16 23014




IICK-5

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

JlaiiTe onpeje/ieHNe KOMIIO3UIMOHHOT0 MaTepua/ia. 3anuIIuTe Pa3BEéPHYTHIN
000CHOBAHHBIH OTBET.

Ha3oBuTe 0CHOBHBIE rPyNIbI ADMHUPYIOIHUX HATIOJTHUTe/Ieil, MIPUMeHsieMbIe /IS
H3rOTOB/IeHHUs MO/JIMMePHbIX KOMIO3ULIMOHHBIX MaTepuasioB (KM). 3anumuTe
Pa3BEéPHYTHI 000CHOBAHHBIN OTBET.

ITo KakoMy MPUHIMITY OCYLIeCTBJ/IAETCS /iejieHHe KOMIO3ULIMOHHbIX MaTepHUa/ioB
Ha K/acchel. Ha30BuTe 0CHOBHBIE BH/IbI KOMIIO3HIMOHHBIX MaTepHUaoB. 3anuiiuTe
pa3BEépHYTHIi 000CHOBAHHBIN OTBET.

YTo Takoe «IIpPaBUJIO CMeceii» U ero NpakTH4yecKoe IpUMeHeHUe. 3anuiiyuTe
pa3BépHYTHIi 000CHOBAHHBIN OTBET.

B uem 3akimouaroTcs cneguduyecKue 0C00eHHOCTH APMUPOBAHHBIX VIMHHBIMH
BosiokHamMu KM? 3anumure pa3BépHYTbhIH 000CHOBAaHHBIN OTBET.

IlepeuncinTe 0CHOBHBIE MeXxaHHUecKHe XxapakTepucTtuku I[TKM.

Kak B/usieT opueHTaIusi 0CHOBbI(apMaTypbl) apMUPYIOLIEro Halo/JTHUTE IS Ha
¢u3uko-mexannueckue coiicrsa [IKM?

Kak BiusieT codstiofieHre 3aK0Ha U3MeHeHHUsl TeMIepaTypbl MPH 0TBEPXKAEHUH Ha
csoiicrBa ITIKM?

Kak paccuntbiBaioT ko3¢ ¢unment IlyaccoHa npu oJHOOCHOM PacTsHKeHHH
apmupoBaHHbix [TIKM?

Kak ompepensioT npojoabHbI MOJy/Ib YIIPYTOCTH AJIA OAHOHANPaB/JIeHHOI0
ITKM?

Kak B/usieT pocT cTeneHb apMUPOBaHNs KOMIIO3MIIMOHHOI'0 MaTepHua/ia Ha ero
(usuko-mexannueckue cBoiicrea? BoidepuTe npaBu/IbHbIE 0TBETHI U 3alHIINTE
apryMeHTbl, 000CHOBBIBAIOIHEe BHIOOP OTBETa

® YBE€JIMUMBAIOTCA CbI/IBI/IKO—MEXaHI/ILIeCKI/Ie CBOMCTBA
° Cl)I/IBI/IKO—MEXaHI/ILIECKI/Ie CBOMCTBA He MEHSIOTCSI
® TIpPOHUCXOAUT CHIDKEHHE d)HBHKO—MEXaHI/I‘-IECKI/IX CBOMCTB

Bonpocbl 3akpbimoeo muna:

1. Kak OypeT fehopMHPOBATHCA CTeP)KeHb U3 MHOTOC/I0MHOT0 KOMII03UTa, eC/IH
O/{MH CJ10}1 OyieT MMeTh MOBBIIIEHHYI0 TEMIIEPaTypy 0 OTHOLIEHHIO K APYTUM NpPH
pacTsKeHun?

-EC/M y cTepyKHS U3 MHOTOC/IOMHOTO KOMIIO3UTa, OJUH CJI0H Oy/IeT MMeTh MOBBIIIEHHYIO
TeMITepaTypy 0 OTHOILIEHHUIO K IPYTHUM, TO TIPU PACTsHKEHUH, TaKOW cTep)KeHb OyaeT
M3rnbaThCsl U pacTATUBAThLCS.

-Ecnu y cTepsKHst U3 MHOTOC/IOMHOTO KOMITO3UTA, OZIMH CJIOi OYZeT UMeTh MOBLIIIIEHHYO
TeMITepaTypy T10 OTHOLIEHHUIO K JPYTHM, TO [P PaCTSIKEHHH, TAKOM CTepKeHb Oyer
U3rubarscs

-EC/M y cTepy)KHS U3 MHOTOC/IOMHOTO KOMIIO3UTa, OJUH CJI0H Oy/IeT UMeTh MOBBIIIEHHYIO
TeMITepaTypy 0 OTHOLLEHHUIO K IPYTUM, TO TIPU PACTsHKEHUH, TaKoW cTep)KeHb OyaeT
pacCTSTUBAThCS

Yro Takoe pyHKIMA JpU?

1. ®yHkuys Opu 310 QYHKIWS, 3aMeHSFOIIast MCKOMbIe HallpsoKeHUH OfHOM
TIPOU3BOZHON OT UCKOMOM (YHKLMEH.

2.OyHKIMs Opu 3T0 PYHKIIMSA, 3aMeHsI0Iast NCKOMbIe HallpsDKeHU 0JHOM MCKOMOM
dyHKUET.

3.®OyHKIUs OpU 3TO PYHKIMSI, 3aMeHSFOIIas UCKOMbIE HaNpsDKeHUH CpeiHuM
apudMeTHUeCKUM OT UCKOMBIX HalpsKeHHH
YeMy paBHBbI KOMIIOHEHTHI MeMOpPaHHO- H3ruOHO# )XeCTKOCTH NPH CHMMEeTPHYHOMN
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Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

CTPYKTYpe NakKeTa CJI0OUCTOM IVIACTHHBI?

1. TTpy cCHMMeTPUYHOM CTPYKTYpe TlaKeTa KOMIIOHEHThl MeMOpaHHO-U3THOHOM
YKECTKOCTH CJIOUCTOU TIIACTUHBI PaBHBI CyMMe MeMOpPaHHBIX JKeCTKOCTEH BCeX C/IOER

2. TIpy CUMMETPUYHOM CTPYKTYPe MaKeTa KOMIIOHEHTHI MeMOpaHHO-U3rubHOH
YKECTKOCTH CJIOUCTOM TIIACTUHBI PaBHBI CyMMe M3rMOHBIX JKeCTKOCTel BCeX C/IOEB.

3.IIpu CUMMETPHYHOM CTPYKTYype TaKeTa KOMIOHEeHTbI MeMOpaHHO-U3THOHOM
JKECTKOCTH C/IOMCTOM IM/1aCTUHBI PaBHBI HYIIO.
Kakwue BHABI aAre3M0OHHBIX COeJUHEHHUH CyLIeCTBYIOT?

* YIOJIKOBOE COelUHEeHne
¢ IJIACTMHYATOE COeZIUHEHNe
e TOYeyHOe COoefiUHeHue

¢ I[II0BHOE COeZJUHeHUe

® BYC

e HaXJIECTOUHOE CO CKOCOM

e [IPOCTOE HaXJIECTOUHOe

e JBOIHOE HaXJIECTOUHOE

OT yero 3aBMCHUT pacrnpe/ie/ieHIe KacaTe/JbHbIX HaNPsKeHU! 1o JijIuHe K/IeeBoro
mBa?

1 PacnipesiesieHre KacaTe/IbHBIX HAMpsDKEHWH 110 JJIMHe K/IeeBOro LIBa 3aBUCUT OT
MOZY/Isl YTIPYTOCTU KJleeBoi MpOC/IolKU U eé ko3 ¢uimenTa [TyaccoHa

2. Pacnpe,qeneHHe Kacare/IbHbIX HaHpH)KEHI/Iﬁ 110 OJIMHe KJ1eeBOr'o IlIBa 3aBUCHUT OT
KeCTKOCTH COoeIMHAEeMbIX CJIOEB Ha PacTsKeHre U MOoAYyJid CABUT'd U TOJILLIMHBI KJIEEBOT'0
1BAa.

3.PacnipesienieHre Kacare/bHBIX HAMPSPKEHUH TT0 JJIMHE K/IeeBOro I11Ba 3aBUCHUT OT
JJIMHBI K/IeeBOH MPOC/IONKH U e€ K03 dHLiMeHTa TeMIIepaTypPHOTO pacllIpeHust
Kak BusieT u3MeHeHHe KECTKOCTH K/ieeBOH NMPOC/JI0MKHU Ha pacipeje/ieHyue
KacaTe/1bHbIX HaNPsKeHNH B HaXJ16CTOUHOM COe{MHeHUH?

1. C ymeHblIIeHVEM >KeCTKOCTH KJIeeBOU MPOCIONKY KOHIIeHTPALYsl HalpsDKeHUH
yBeJIMYMBaeTCs

2. C yMeHbIIIEHUEM >KeCTKOCTH KJ/IeeBOH MPOC/IONKY KOHLIEHTPALWs HalpsDKeHUH
YMeHbI1aeTcst

3. C yMeHbIlIeHHEeM »KeCTKOCTH K/leeBOo MPOC/IOMKY KOHLIeHTpaLUs HalpshKeHUH He
V3MeHsIeTCs

Yro Takoe 3anac MNPOYHOCTH MEXaHUYECKOro COE,E[I/IHEHI/IH?

1. 3amac MpOYHOCTH MeXaHHUYECKOTO COeIMHEHNsI PeICTaBsieT co000l OTHOIIEHN e
YPOBHSI MAaKCUMaJTbHBIX HAMpsDKeHWH, KOTOpble MOTYT BO3HUKHYTh B ITPOL[ecce
9KCIUTyaTalluy K TIpe/ie/TbHBIM 3a/Ial0IINMCS B KOHCTPYKIMY HaIPSDKEHUSIM.
SKCIUTyaTalyy

2. 3arac MpovYHOCTH MeXaHU4YeCKOTO COeJMHeHUsI TIpe/iCTaB/isieT OO0 OTHOIIeHWe
TipeJie/IbHBIX 33/]al0IUXCs B COeJMHUTEILHOM 3/IeMeHTe HarpsKeHUH K YPOBHIO
MaKCUMaJTbHBIX HampsDKeHHH, KOTOpble MOTYT BO3HUKHYTh B ITpOLiecce
9KCIUTyaTaluy K TIpe/ie/TbHBIM 33/Iat0IMCS B KOHCTPYKIMY HaMpsDKeHUSIM.
9KCIUTyaTaluy

3. 3arac MpoYHOCTH MeXaHHUUeCKOTO COeIMHEHHsI TIPeZCTaB/IsieT CO00M OTHOLIIeHHe
Tipefie/IbHBIX 33/Jat0IUXCs B KOHCTPYKLMU HalpsDKeHUH K YPOBHIO
MaKCUMa/bHbIX HalpsDKeHHUH, KOTOpble MOTYT BO3HUKHYTh B TIpoliecce
9KCIUTyaTaliy BO3HUKHYTh B MPOL[eCCe 3KCIUTyaTaliu.

Ha3zoBure (hakTOpbl, IPUBOASIHE K YIYUIIeHUI0 (PU3UKO-MeXaHHYeCKHX
XapaKTePUCTHK MO/JIMMePHBIX KOMII03UI[HOHHBIX MaTepuasnos (IIKM),
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HCII0/1b3yeMbIX IPH NPOeKTUPOBaHNe TEXHO/IOTHYeCKHX MPOoL[eCCOB IIPOU3BO/CTBA
ABHAI[MOHHBIX, PAKeTHBIX /BUTaTe/eil M YHepPreTHYecKNX YCTAaHOBOK ?

K cdakropam, criocoOCTBYIOIIMM yayullieHHI0 CBOMCTB [TKM ciielyeT OTHECTH:

1. ¥Ynyuienue afresmuu apMUpPYIOLLETO BOJIOKHA Y MaTpPUL{bI

2. CobrnrofieHre TeMITepaTypHOTO PeyKUMa TPY TIOIMMepHU3aLiid U3e/Tust
3. Begenue TpéxmMepHOTro apMUpoBaHus CTPyKTyphl [TKM

4. CHWKeHHYs1 M3ruba BOJIOKOH apMaTyphbl

5. BesieHue KOHTPOJIS 3 BI&)KHOCTbE) apPMUPYIOLLMX BOJIOKOH

6. crnionb3oBaHue apMaTypbl C KODOTKUMU BOJIOKHAMU

Ne 9 Kakue cyIecTBylOT MpeHuMYyII[eCTBa Y TeXHO/IOTHUEeCKOTr0 MPOoIecca Cyxoil HAaMOTKH
b)

1. PaBHOMepHOe pacripefie/ieHusi CBSI3YIOIIero a Tperpere

2. Hu3skast Be/lMuMHa KOHTAKTHOTO ZIABJIEHUSI Ha OIPABKY

3. Xopoiiieit GopMyeMOCTbIO U3/e/UsI

4. TloBbIlIeHHas! TPOU3BOIUTETBHOCTD TIPOI[ECCA U BBICOKAst Ky/IbTypa MPOU3BO/ICTBA

Ne 10 OTuero 3aBHCUT /laB/IeHHe NPeCcCOBaHUA KOMIO3ULIMOHHOHU JeTasiu?

1. OT THIMa CBA3YyHOLIETro

2. OT CTpyKTypbI apMarypsbl Iaketa
3. OT TONKHBI CTEHKU U3/ eMUs

4. OT KoHUTypaluu JeTanru

5. Ot pa3mepoB JieTanu
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