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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 rpymmnsr: 2026

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

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

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

3aBegyromumii Kadeapoii CaBapoBckuii A.A., K.T.H.




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:

[ICK-1.2 — CrocobeH BbIOMpaTh ONTHUMaNbHBIA CrIOCOD W3rOTOBNEHWsS JeTaqu W pa3pabarbiBaTh
TeXHOJIOTHUEeCKYIO JOKYMEHTALMIO Ha TIPOCThIe leTanu ¥ cOOpoUHbIe eMHULIBI

DOpMUPOBAHHIO KOMITETEHI[HI CTY)KUT JAOCTIKEHUe C/IeYIONUX pe3y/IbTaToB 00pa3oBaHus:
IICK-1.2

3HAHUS:

Ha YpOBHEe TIpeJCTaB/IeHHH: yMeTb WCIO/b30BaTh B TIpoljecce pa3paboTKK JBUTaTened |
9HEPrOyCTaHOBOK JIeTaTe/IbHbIX allllapaToB HOBbIE KOHCTPYKTMBHO-TEXHO/JIOTMUYECKHE TOAXO[bl CBSI3aHHBIE C
WCTI0/Ib30BaHUEM TePCIIeKTUBHBIX KOMIIO3HUITMOHHBIX MaTeprasioB

Ha YpOBHE BOCIIPOM3BEJEHUSI: UCIIO/b30BaTh TEXHUUECKHWe TIPUEMBI, TI03BOJISION[HE OLIEHUTH
pe3y/ibTaThl, IPUHUMaeMbIX pEH_IeHI/Iﬁ IMMPpU UCII0J/Ib30BAHWKM B KOHCTPYKLHWHU TI€PCIIEKTUBHBIX KOMITO3ULIMOHHBIX
MarepHasnos

Ha YpOBHE TIOHMMAaHWs: MIPUMEHSTh T0/yYeHHbIe 3HAHUS B CBOEW MpodeCccroHaNbHOM [esTe/lbHOCTH
TIPH PeIlleHNH 3a/1ay, CBA3aHHBIX C pa3pabOTKOW KOHCTPYKIMH U TEXHOJIOTHH eé CO3/laHMsl, OLeHKOW KauecTBa
MO/TyYeHHBIX Pe3y/IbTaToB pa3paboTKy;

YMeHUsi:

TEOpPeTUUeCKHe: IMPOBOAWUTH  pacyeThl  OI[eHKM  HampskeHHO-Ze(OpMHPOBAHHOTO  COCTOSIHHUS
KOHCTPYKLIMM aBHUALIMOHHBIX W PAKEeTHBIX [JBHMraTesiedl MpHU 3ajlaHHBIX HArpy3kKax IMpPU HCIIO/b30BaHUU B HEH
COBPEMEHHBIX KOMITO3UI[MOHHBIX MaTePHA/IOB

MPAaKTUUECKHe: OCYIIIeCTB/IATh pacueT >KeCTKOCTHBIX W YMPYTHUX XapaKTePUCTUK TaKeTa CJI0eB
KOHCTPYKI[MM U3 KM; TpOBOAUTH TMPOEKTHHIM pacueT OCHOBHBLIX KOHCTPYKTHUBHBIX 37IEMEHTOB W3/Ie/us,
BBIMOJTHEHHBIX 13 KM; OCyIleCTB/ISATh aHA/IM3 pe3y/IbTaToB pacyeTa KOHCTPYKIMK C YUeTOM OCODEeHHOCTH ee
CTPYKTYPbI ¥ PH3MKO-MEXaHHUECKHUX XapaKTePUCTHK;

HA8bIKU:

B/IafieTh METOIaMH pacyueTa U MPOeKTUPOBAHUSI OCHOBHBIX XapaKTePUCTUK KOHCTPYKIIUI aBUALIMOHHBIX
Y PaKeTHbIX JIBUTaTeJIeH, BHITIOTHEHHBIX U3 COBPEMEHHBIX KOMITO3UI[MOHHBIX MaTepHasioB, yMEeTb OL[eHUBATh U
BLIOMpAaTh METO/bI U3TOTOB/IEHHS TAKUX CTPYKTYP C YUETOM 3a/]JaHHBIX TEXHUUYECKHX TPeOOBaHUH K U3[eHI0,
BaJieTh METOJAMU OILIeHKH BJIMSHUS CTPYKTYPbl KOHCTPYKIMH, BbIMOJHeHHOM U3 KM Ha e€é OCHOBHbI®
(YHKI[MOHA/IbHBIE XapaKTePUCTHKHY;

[MoxOupaeT BapUaHThl 3aMeHbI MaTepPUAOB, B TOM YKC/Ie U3 MHHOBAIMOHHBIX pa3paboTok

OpHeHTHPYeTCsI B METO/IaX TOBBILIEHHUs] CBOMCTB MaTepHasioB, B TOM UHC/Ie KOMITO3UI[MOHHBIX

BbIOMpaeT KOHCTPYKI[MOHHBIE MaTepHasIbl C ONITUMA/IbHBIMKA CBOMCTBAMM C YU€TOM OTPAC/eBOrO OIbITa
rozgbopa MaTepranos

IMopbupaeT BapraHTHI 3aMeHBI MaTePUasIoB, B TOM UKC/Ie U3 MHHOBAIIMOHHBIX Pa3paboToK

OpHeHTHUPYeTCs B METO/Iax TMOBBIIIEHHsT CBOMCTB MaTepPHUasioB, B TOM UKC/Ie KOMITO3UI[HOHHBIX

YuKThIBaeT 5KOHOMHUUECKYO 11e/1eC000pa3HOCTb BhIOOPA MaTepHasioB C 3a/laHHBIMK CBOMCTBAMU

YuuTLIBaeT SKOHOMHUECKYIO 11e/1ec000pa3HOCTb BIOOPA CIToco0a U3TOTOBIEHUS.



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-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)XeHepHbBIX 3a7,au

¢ TICK-1.1 — CrniocobeH pa3pabaThIBaTh KOHCTPYKTOPCKYIO JIOKYMEHTAI[UIO Ha JIETaId U y3/IbI
JIBUraTesiell U CTeHI0BOTO 000PYI0BAHUS

¢ TICK-1.3 — Crnioco6eH BBITIONHSATL PACUYETHI TTPOCTHIX CUCTEM, JleTajiell U Y3/I0B



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe = X
3aHATHSA ey
B KOHTAKTHOM % @ g
] ==
-9 ¢opme z = &k
=9 =
0 3! ° sk | &g
& = HaumeHoBaHuUe pa3jie/ioB U JUAAKTHYECKHX eIHHHI] = g E & 2
2 = Q o = E= £
3] =] ja = g &
o =] = gs
X e ~
&) ) < © :
A = o & N
]
O
=
4 8 Paszpen 1. Beegienue. TpeGoBaHusI K Mpe/bsiBIIsieMble K CO3/JaHUI0 KOHCTPYKTHBHBIX 3/IEMEHTOB U3[eJIHi 2 2 2 0 10
aBUALIMOHHO-KOCMUYECKOM TeXHHKHM Ha COBPEMEHHOM 3Tarle pa3BUTHsI TEXHUKH.
Paszpen 2. Oco0eHHOCTH NPOLIECCOB Pa3pad0TKM U CO3AaHHUS KOHCTPYKTHBHBIX 3/IeMEHTOB
4 8 aBHALHOHHO-KOCMHYeCKOii TexHuKH u3 KM. BivsiHie TexHMUeCKHUX TPeOOBaHNH, MpebsIBIseMbIX K P 2 P 0 10
W3[e/1siM aBUALIMOHHO-KOCMMYECKOI TeXHUKH, K U3MEHEHHIO TeXHOTOTMYeCKUX TPOLIeCCOB CO3IaHUsT
W3/euid.
Paspen 3. OcHOBHBIe IOHATHSI 0 BH/JaX KOMIIO3HIHOHHBIX MaTepuasoB. 3.1.0cHOBHbIE CBeJJeHUs O
4 8 COBpPeMeHHbIX KOMITO3ULIMOHHBIX MaTeprasaX U KOHCTPYKLUsX Ha X ocHoBe. 3.2. OnpejienieHue u 14 4 4 10 10
K/1acCU(UKaLs KOMIIO3UTOB. 3.3. BOIOKHHCThIE KOMITO3ULMOHHbIe MaTepuanbl. 3.4 OcobeHHOCTH
ToBe/leHHst KOHCTPYKLMi n3 KM rpy pa3/nyHbIX yCIOBUSX SKCITyaTaL{H.
Pa3pen 4. DneMeHThbI CTPYKTYPHOH MeXaHHKHM KOHCTPYKI{HH, BbINO/IHeHHbIX U3 KM. 4.1.
‘YpaBHeHHs TeOPHUM yNPYTOCTH aHU30TPOITHOM CPe/ibl B OPTOrOHA/MbHBIX M KDUBOIMHEHHBIX KOOPAMHATAX
4 8 4.2. TlocTpoeHre MaTpuL] KeCTKOCTHU U MOAAT/IMBOCTH aHU30TPOITHOTO yrpyroro Tena 4.3. dusudeckuit 16 6 6 10 10
CMBIC/T COCTABJISIFOLLMX TEH30pa YIPYTHX MOCTOSHHBIX OPTOTPOMNHOrO Tena. 4.4. TemneparypHble U
rujpoTepMUyecKre BosaeicTus. 4.5. C/I0M KOMIO3ULIMOHHBIX MaTepyasioB, aHaliu3 CI0)KHbIX KM.
Paszpen 5. Bajiku U cTep)XHH, BbInoHeHHbIe H3 KM. 5.1.0CHOBbI TeOPHH aHU3aTPOITHBIX 6aoK U
4 8 crepxxHeid. 5.2. HekoTopble NpocTble pelueHust 3aau st 6anok u3 KM. 5.3.M3ru6 crnouctbix 6aiok, o1 6 6 15 15
yTouHeHHast Teopusi 5.4.0ceBoe Harpy>keHue 1aPHAPHO OnepToii 6asky, BeIMOMHeHHOH 13 KM.
5.5.TepmoympyrocTs 6aok u3 KM, 0CHOBHBIE JOMyIeHHsI, MeTOZbI PeLleHHs].
Paspen 6. ILtacTHHBI H IaHe/H, BbIoTHeHHBbIe U3 KM. 6.1.YpaBHeHusi paBHOBeCHs [1/1aCTHHBL.
Pernenvie HaBbe A5 riactunbl U3 KM 6.2.Petienrie HaBbe /1711 paBHOMEPHO Harpy>kKeHHOM 11apHUPHO
4 8 " 19 4 4 15 15
oriepToii iacTuHbl. 6.3 PerueHue JleBu A/1st riacTulbl u3 KM. 6.4.PerueHue 3a/iaun u3ruba
KOMITO3UL{IOHHOM T/1IACTHHBI CO CPeJIMHOM MI0CKOCTbIO CHMMETPUH METO0M BO3MYLIeHHSI.
Paspen 7. . O60/104KH, BbinoHeHHbIe H3 KM. 7.1. AHa/Iu3 LUIMHAPUYECKHX 000/10UeK,
BbINOJIHEHHbIX U3 KM npu 0cecuMMeTpuuHOM HarpyxeHnu 2.2.0011iee pelieHre 0CeCUMMeTPUUYHON
4 8 3a71auu /7151 LATHHAPHYecKux obomouek 3 KM. Peakuust A/IMHHOM 0cecuMMeTpruHON 060104k 13 KM 18 4 4 14 15
Ha KpaeBoe TiepeMelrjeHue. 7.3.YCTOHUNBOCTb LIMTHHAPUYeCcKoi 060/10uky n3 KM Ipu pasHbIX BHAAX
Harpy>keHusl.
Pazpen 8. CoejHeHMs! KOHCTPYKIIMI M3 KOMIO3HIIMOHHBIX MaTepHasios. 8.1. Busl coeinHeHnit
4 8 KOHCTPYKTHBHbIX 3/IEMEHTOB M3 KOMITO3ULIMOHHBIX MaTepHuasioB U 0COOEHHOCTH MX KOHCTPYKLIMH. 8.2. 16 6 6 10 15
KreeBble coepuHenus. 8.3. Mexannueckue coeunenus 8.4. Kiee-mexaHuueckue coefuHeHUs..
Bcero 3a 8 cemecTp 108 34 34 74 100
Bcero no gucuunivHe 108 34 34 74 100
3.2. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep U HaMMeHOBaHHe Oo0nemMm,
COﬂep)KaHI/IE quGHOFO 3aldHUsA
n/n Pa3aesia JUCITUII/IMHbI gacoB

Pazgen 3. OcHOBHBIE
TIOHATHS O BUJAX
KOMIIO3UITMOHHBIX
MaTeprasoB.

3yueHre OCHOBHOM U JIOTIOJIHUTE/TbHOMW JIUTEPATypPhI U3 I1.11.2 110
Teme pa3zena [ToaroToBKa K MpakTUUeCKHUM paboTam, mpopaboTkKa
TeopeTHueckoro Mareprana OhopmieHre 0TYETOB 110
MpaKkTHUeCKUM paboTaMm

10

Pazgen 4. DneMeHTbI
CTPYKTYPHOM MeXaHUKH
KOHCTPYKLUH,
BBIMOJIHEHHBIX U3 KM.

Vi3yueHue OCHOBHOM U /IOTIO/THUTE/ILHOM IUTEPATyPhI K3 T1.11.2 TI0
Teme pa3zena [ToarotoBka K MpakTUYeCKHUM paboTam, mpopaboTkKa
TeopeTHueckoro Mareprana OhopmieHre 0TYeTOB 10
MpaKTHYeCKUM paboTam

10

Pazgen 5. banku u
CTEP’KHU, BBITTOIHEHHEIE
n3 KM.

V3yueHrie OCHOBHOM M JIOTIO/THUTEILHOW JIMTepaTyphl U3 M.1.1 10
TeMe pasziena [ToAroToBKa K pakTUYeCKUM paboTtam, mpopaboTka
TeopeTUYeckoro Mareprana OdopmieHre OTUETOB O
MpakTHUecKnuM paboTam

15

Pazgen 6. [TnactuHbl 1
TIaHe/ v, BLITIOJTHEHHbIE U3
KM.

V3yueHre OCHOBHOM U JIOTIOJTHUTETBHOM JTUTEpPaTypPhl U3 T.0.1 10
TeMe paszena IToAroToBKa K MpakTH4eCKUM pabortam, mpopaboTka
TeopeTHuecKoro Mareprana OdopmieHHe OTYETOB 110
MPaKkTHUeCKUM paboTam

15

Pazgen 7. . O60/10uKH,
BbITTO/THEeHHbIe U3 KM.

V3yueHue OCHOBHOM U TOTOJTHUTETLHOM JIMTEpaTyphl U3 IL.11.1 1o
TeMe pazzena IToAroToBka K mpakTH4eCKUM paboram, mpopaboTka
TeopeTHueckoro Mareprana OhopmieHre 0TYETOB 10
MPAaKTUYECKHUM paboTam

14

Pazpnen 8. Coepgunenus

MByLIEHI/Ie OCHOBHOMU 1 I,E[OI'IOJ'IHI/ITEJ'[bHOI\/II JINTEPAaTypEI 110 TEME

6

10
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KOHCTPYKLIWMH U3
KOMIIO3HULIMOHHBIX

pa3gnena [ToAroToBKa K MpakTHUeCKUM paboTaM, popaboTka
TeopeTUueckoro Marepuana OpopmiieHre OTUETOB 10
MpakTHUeCKrM paboTam

MaTepuasoB.
Bcero 3a 8 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1|2 6 9 10 | 11 | 12 | 13 | 14 15 16 | 17
8 P P Ped P

YcioBHbIe 0003HAUCHUSA:

¢ TP — nriarHocTrYeckas pabora;

o Ped — pedepar.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;

e pedepart.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:

® 5S5K3dMeH.

36560



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Bacunses, B. [I. IIporacos, B. B. bosnotus. . Komnosuruoxnssle Marepuaisl. M.:
MaumHoctpoenue, 1990, 11 3ks.

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. . Cesi3yroliye JJis IOJIMMEPHbBIX KOMIIO3ULIMOHHBIX MaTepuanoB. CII6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHOoBa, 2019, 49 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. . [lepcnieKTMBHBIE MaTepyasibl ¥ TEXHOJIOTHY AJisl PaKeTHO-KocMuueckou Texuuku. M.: Topyc Ipecc,
2007, 3 7Kk3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

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

1. https://urait.ru/ — O6pa3oBarenbHas miatgopma «HOpaiit». [I1s1 By30B U CCY30B.;

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

3. https://repository.library.voenmeh.ru/jspui — ®@yHaamenTtanbhast oudmuoreka BI'TY « BOEHMEX» um.
[.®. YctuHOBa;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - D/1eKTpOHHO-010/1M0TeuHast CUCTEMA;

5. https://repository.library.voenmeh.ru/jspui/ — ®yHnamenTansHas 6udmoreka BI'TY « BOEHMEX» um.
[.®. YctuHoBa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

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

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
IIPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIUU ABUALIMOHHO-KOCMHWNYECKOU TEXHUKU N3 KOMITIO3ULIIOHHBIX 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 ¢akynsrere A PaketHo-kocmuueckass TexHuka bBI'TY "BOEHMEX" um. [J.d. Ycrunosa kadezpoit A8
OBUTATEJIA 1 DHEPT'OYCTAHOBKU JIETATEJIBHBIX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1.2 CnocobeH BbIOMpaTb ONTUMAJbHBIA CIOCOO W3rOTOB/IEHWSI JleTand W pa3pabarbiBaTh
TEXHOJIOTUUECKYIO ZIOKYMEHTALMIO Ha MPOCThIe /jeTalny U COOPOUYHbIe eUHHLIBI.

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

[TporpaMMo# AUCLUI/IMHEI TIPeTyCMOTPEHBI CJIeIYIOIIe BUbI KOHTPOJIS:
Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:

e MArHOCTUYECKas paboTa;
e pedepar.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
TpelyCMOTPEHBI JIEKI[UOHHbBIe 3aHATHs (34 4.), caMocTosTebHast pabora cryzenTa (74 u).

10



IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
IIPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIUU ABUALIMOHHO-KOCMHWNYECKOU TEXHUKU 13 KOMITIO3ULIMIOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

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.

HaumeHnoBaHue padoThI

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 3. OcHOBHbBIE MOHATHS O BHU/IdX KOMITIO3UIJUOHHBIX MdTepPHUaAJ/I0OB.

V3yueHrie OCHOBHOWM U [IOTIONIHUTE/TBHOM JIUTEPATYPhI
U3 1.1.2 TI0 Teme pa3zesna [ToaroToBka K
MpaKTHYeCKUM paboTam, popaboTKa
TeopeTHueckoro Mareprana OdhopmiieHre 0TYeTOB 110
MpakTUYecKnuM pabotam

B. B. Bacusnwes, B. /1. [Iporacos, B. B.
BonotuH. . Komno3uiiMoHHbIe
Marepuasbl: M.: MalllMHOCTpoOeHue,
1990 (3)

B. U. Kynuk, A. C. Hunos. .
Apmupytoniye BOJIOKHa AJIs
KOMITO3ULIMOHHBIX MarepuasoB:
CII6.BI'TY "BOEHMEX" um. 1. ®.
Ycrunoga, 2019 (1)

B. U. Kynuk, A. C. Hunos. .
Ces3yroLye JJis OJIMMEePHBIX
KOMITO3ULIMOHHBIX MaTepUasioB:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2019 (1)

10

Wrtoro no pasgeny 3

10

Pa3pen 4. D/ieMeHTHI CTPYKTYPHO#M MeXaHUKH KOHCTPYKLM, BbINOTHEeHHBIX 3 KM.

3yueHrie OCHOBHOWM U [IOTIONIHUTE/TBHOM JIUTEPATYPhI
U3 1.1.2 10 TeMe pa3zena [ToaroToBka K
MpakTHYeCKUM paboTam, popaboTkKa
TeopeTHueckoro Mareprana OdhopmiieHre 0TYeTOB 110
MpakTHYecKnuM paboram

B. B. Bacunses, B. [I. IIporacos, B. B.
Bonorun. . KommnosuijonHsle
Marepuasel: M.: MallliHOCTpOeHue,
1990 (4)

10

Wrtoro no paspeny 4

10

Pa3zpgen 5. banku u cTep)XHH, BbINO/IHeHHbIe U3 KM.

W3yueHne 0CHOBHOM Y I0MOMHUTE/ILHON JTUTEPaTyPhI
u3 1.1.1 no teMe paszena [logroroBka K
MpakTHUeCcKUM paboTam, rpopaboTka
TeopeTUuecKoro Marepuana OdopmieHre OTUETOB 110
MIPaKTHYeCKHUM paboTam

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

15

Wroro no pasgeny 5

15

Pazpen 6. IlnacTuHbI U NIaHE/IH, BbINO/THEHHBIE 13 KM.

N3yyeHre 0CHOBHOM U JOMOJHUTE/IBHOM JIUTEPATYPhI
u3 n.0.1 no teme paszgena [Toaroroska kK
MpakTHUYecKnuM pabotam, rpopaboTka
TeopeTHyecKoro Marepuaia OgopmieHre OTUETOB TI0
MPaKTUYECKUM paboTam

B. B. Bacubes, B. /1. IIporacos, B. B.
BonotuH. . KoMo3uimoHHbI1e

Marepuanbl: M.: MalmmmHoCTpoeHue,
1990 (5)

15

Urtoro no pasgeny 6

15

Pa3gen 7. . 000/104KH, BbINoIHeHHBIE B3 KM.

N3yueHrie 0CHOBHOM U AOTIOJHUTE/ILHOM JINTEPATYPhI
n3 1.11.1 1o TeMe pa3zena IToaroroeka K

11

B. B. Bacunees, B. /1. IIporacos, B. B.
BonotuH. . KomMro3uroHHbIe

14
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MpaKTHUeCKUM paboTaM, popaboTka
TeopeThueckoro Marepuana OpopmiieHre OTUETOB IO
MpakTHYeCKrM paboTam

Marepuansl: M.: MammHocTpoeHue,

1990 (5)

Wrtoro no paspeny 7 14
Pa3pen 8. CoeuHeHUs] KOHCTPYKI[UHM U3 KOMITO3UIIMOHHBIX MaTepHAa/IoOB.

N3yueHne 0CHOBHOM U AOTOJHUTE/IBLHOM JiUTepaTypkl |B. B. Bacunbes, B. [I. [Tporacos, B. B.
o TeMe paszena [loaroroBka K MpakTUyeCKUM Bonorux. . KoMriosuivoHHbIe 10
paboTam, MpopaboTKa TeOpeTUYeCKOro MaTeprasa Matepuasbl: M.: MalliiHOCTpOeHue,
OdopmieHre 0TUETOB I10 MPAKTHUECKUM paboTam 1990 (9)

Wrtoro no pa3geny 8 10

12 36560




IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
MPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIVIM ABUAIIMOHHO-KOCMUYECKOU TEXHUKHU 13 KOMIIO3ULIMMOHHBIX MATEPUAJIOB

®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

* pedepar;
* DSK3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

Pedepar

Pecepar o pabote, BbINOJHEHHOM Ha I13 mpe/cTaB/iseTCsl B leUaTHOM BHe B cooTBeTcTBUU ¢ 'OCT
7.32-2017. 3amura pedepara npoxoquT B hopme [OK/Iaza CTYeHTa 10 BhINOJHEHHOH paboTe 1 OTBETOB Ha
BOTIPOCHI TIPeTIofiaBaTe/is.
B cnyuae ecyii ohopmiieHre OTueTa U TIOBeZIeHHe CTyAeHTa BO BpeMsl 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUSAM, CTY/IEHT ITO/IyUaeT 3aueT 110 BhITOTHEHHOM.,
OcHOBaHUSMH [1J151 OPAOOTKH MOTYT CJTYKUTh;
* HeOpEXXHOE BBITIOJTHEHHE,
* HM3KO€e KauecTBO rpadruueckoro Marepuasa (HeBepHbIi BbIOOP MaciiTaba uepTeskei, OTCYTCTBUE YKa3aHHUs
eIMHUI] U3MepeHHs Ha rpadukax),
Pedepar He MOXKET ObITh TIPUHAT U TIO/JIEXKUT iepepaboTKe B CTyyae:
* OTCYTCTBUS HEOOXOUMBIX pa3fiesioB,
* OTCYTCTBUS HEOOXOJUMOTrO rpahuueckoro Marepuasia
[Tpumeps! TeM pedeparos:
1) VccnemoBanue MeTo/1oB BaKyyMHOTO (opmoBanus uzfenuii u3 [TKM ¢ yuetom BusTHUS Ae(eKTOB
2) UccnenoBanue mipoiieccoB co3zianusi KM Ha 0CHOBe MeTaslyinueCKol MaTpUILb
3) OuleHKa B/IMSHUS He TIPSAMOJIMHEMHOCTA apMUPYIOIIMX BOJIOKOH Ha TIPOYHOCTHBIE W JUHAMUYe CKHe
XapaKTepUCTUKK W3/Ie/Tus, BhITIOHeHHOTro 13 KM

JK3aMeH

K sK3ameHy /10Ty CKatOTCsI 00yUaroIiyecst TPy YCI0BUH BBITIOHEHHUS BCEX KOHTPOJIBHBIX MEPOTIPUSITHH,
TpefyCMOTpeHHBIX porpaMMort Y MK nuciunivHel B 8 cemecTpe.
OK3aMeH MPOBOAUTCS B (hopMe OTBETOB Ha BOTIPOCH Ousieta. OLieHKa BBICTAB/ISIETCS 110 Pe3y/IbTaTaM 0TBETOB
Ha 2 Boripoca buneTa:
- «OTJINYHO» - TIOJIHBIM OTBET Ha 2 Bompoca Ousera ¥ BO3MOXKHBIE [JOTIOJIHUTE/IbHbIE BOTIPOCHI;
- «XOpOLIO» - He3HAYUTe/IbHbIe 3aMe4aHus Ha OTBEThI 110 2 OCHOBHBIM BOIIPOCAM UM HeMOJIHbIE OTBETHI Ha
JIOTIOJTHUTE/TbHBIE BOIIPOCHI;
- «Y/IOBJIETBOPUTE/ILHO» - HETO/HbIE OTBETHI Ha 2 OCHOBHBIX BOIPOCA U OTCYTCTBHE OTBETOB Ha OT/e/TbHbIe
JIOTIO/THUTeJIbHBIEe BOIIPOCHI;
- «HEY/IOBJIeTBOPUTE/ILHO» - HETIOJIHBIN OTBET Ha OJMH OCHOBHOM BOTIPOC OumsieTa, OTCYyTCTBHE OTBETA Ha
BTOPOM U [JONO/IHUTE/IbHbIEe BOIIPOCHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 8 |Paspen 1. Beeaenue. 2 2 2 0 10 Pedepar
Pazgen 2. Oco0eHHOCTH MPOIEeCCOB
4 8 Pa3padoTKH U CO3aHuA KOHCTPYKTHBHbIX 2 5 7 0 10 Pecpepar
3/IeMEeHTOB aBHAI[MOHHO-KOCMUYeCKOM
TexHuKu 3 KM.
4 8 Pa3gen 3. OcHOBHbIE IIOHATHA 0 BUAAX 14 4 4 10 10 Pedbepar
KOMIT03ULIMOHHBIX MaTepHuaJioB.
4 8 Paspgen 4. BHSMEHTBI CTPYKTYPHOH MEXaHUKH | | o 6 6 10 10 Pedepar
KOHCTPYKIMH, BBINO/JTHeHHBbIX U3 KM.
4 8 Pa3pen 5. banku u cTep)XKHH, BbINO/JTHEHHbIE 21 6 6 15 15 Pedbepar
u3 KM.
4 8 Pazpen 6. IlnacTUHBI U MIaHe/TH, 19 4 4 15 15 Pechepar
BbINO/IHeHHbIe U3 KM.
4 8 |Pa3gen 7.. O06o/10uku, BeinoiHeHHbIe n3 KM. | 18 4 4 14 15 Pecdepar
4 8 Paspgesn 8. CoeuHeHNs1 KOHCTPYKLIH U3 16 6 6 10 15 Pecpepar
KOMIIO3ULIOHHBIX MaTepHasioB.
Bcero 3a 8 cemecTp 108 | 34 34 74 100
Bcero mo gucIMIiiHe 108 | 34 34 74 100
14 36560




Onenounblie MaTrepuasl no jucuumiude IIPOEKTUPOBAHUE 3JIEMEHTOB
KOHCTPYKIIU ABUATITMOHHO-KOCMHMWYECKOMN TEXHUKHA N3 KOMITIO3UIIMOHHBIX
MATEPUAJIOB

IICK-1.2 - Cnoco6eH eblbupamb onmuma/bHbIll cnoco6 uz20moe/ieHusi demasau u pazpabambieamsn
MexH0/102u4ecKyl0 00KyMeHmayuio Ha npocmsle demasau u c6opouHbie eOUHUYbI

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

Kaxkue fomnyieHust BBOASTCS IIPU UCII0/Ib30BaHUY 3aKoHa bepHysnu-Oitsiepa B mpoliecce pacuéra
13rrba KOMIIO3ULIMOHHOTO CTEePIKHsI, MCTI0/Ib3yeMOro TIPH CO3/IaHUH 3/1eMeHTa KOHCTPYKIIUYU IBUTATes,
W3rOTOBJIEHHOTO Ha OCHOBE KOMIIO3WUL[MOHHBIX MaTepuaioB?

Ne 2 TIpounTaiiTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

B uém 3ak/rodaeTcsi rumnoTesa TI/IMOLHEHKO, HCII0/Ib3yeMas T1pru pacqéTe IJIOCKHUX KOMITO3HULIMOHHBIX
IM/1aCTHH, ABJ/IAIOIIUXCA 3/IEMEHTaMHU KOHCprKL[I/Iﬁ ABHF&TEHEﬁ?

Ne 3 TIIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

INepen Bamy HeCKO/IBKO OTIpefieNieHuit CTPYKTYP, BXOJSAIIUX B KOMITO3ULIMOHHBIN MaTepHal,
To/Ty4aeMblIii TTPU CO3/JaHUU 3/1IeMEHTOB KOHCTPYKLIUH JBUTaTesiell. YKaXkKUTe COOTBETCTBUE TEPMUHOB U
orpe/ieNieHusl.

Croit
00BeUHSIOLINI
apMUpYHoIIe
3JIeMEHTHI U
1 Komrto3u1ioHHbBIN MaTepuat A MaTpuuHbIM
Marepuaii 1
obecreunBaroLui
UX COBMECTHYIO
pabory.
DJIeMeHT
CTPYKTYPHI,
obecreunBaroIIuiz
MIPOYHOCTHBIE U
JKeCTKOCTHbIE
XapaKTepUCTUKH
KOMTIO3UITMOHHOTO
Marepuara.

2 Marpura b

KombuHarus 1Byx
u bonee
Pa3HOPOJIHBIX
CTPYKTYD,

3 Apmupytoriye 3/1eMeHT B 06beTUHEHHBIX
TOrPaHUYHBIM
CJI0eM,
CBSI3BIBAOLI[ME 3TU
KOMIIOHEHTBI.

4 [TorpaHuuHbIi oMt I' OnemeHt
CTPYKTYPBI
Marepuara,
obecrneunBaroLUi
MOHOJIUTHOCTh

u dhopmy
KOHCTPYKLIH,
COBMECTHYIO
paboty
apMUPYIOIIUX
BOJIOKOH, YPOBEHb
pabounx
TeMIeparyp
paboThI
KOHCTDPYKLIH.
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Cnoii nexxaumii
Ha BHeIIIHel

I rpanuie
CTPYKTYPBI
KOMITO3UTA.
Marepuann,
COCTOSIIINIM 13
JIUCKPeTHBIX

g CTPYKTYp
00BeTUHEHHBIX Ha
OCHOBe
XUMHUECKUX
CBsizeit.

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYTHI 000CHOBAaHHBIN OTBET

Kak 6yzieT fiechopMHpOBaThCsl CTEP>KEHb U3 MHOTOC/IOMHOTO KOMIIO3UTA, UCIIO/IB3YeMOTO0 ITPY CO3/jaHUU
3/IeMEeHTOB KOHCTPYKLIMH JABUTaTeNeH, ecii OfUH CJIoi Oy/leT UMeThb TIOBBIILIEHHYI0 TeMIlepaTypy 1o
OTHOLIEHUIO K IDYTYM B C/Tyuyae PacTsUKeHHs ?

[TpounTaiiTe TEKCT U 3alWIIKTe Pa3BePHYThI 000CHOBAaHHBIN OTBET

K uemy npuBOAUT HECUMMeETPHUYHAsI CTPYKTYpPa IJIaCTUHYATOTO /IeMeHTa OTIOPHOTO0 y3/1a KOHCTPYKLIUU
[iBUTaTesisi, BbIOAHeHHOro 13 KM 1pu ero HarpykeHun

ITpounTaiiTe TEKCT U 3alUIIKNTE Pa3BePHYThI 000CHOBAHHBINM OTBET

I'me pacnionaraercs HeMTpanbHasi 0Cb OAHOPOJHOTO CTEP>KHS, UCII0/Ib3yeMOro TIPY CO3[,aHHUH 3/1eMeHTa
KOHCTDPYKI[UM M3 KOMIIO3UIL[MOHHOTO MaTepuara, Ipy ero uarube?

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

Kakwue BUIbI MaTpuI] CYIIeCTBYIOT MPX CO3/IaHUH TTOJTMMEPHBIX KOMITO3UITMOHHBIX MaTepuaioB (ITKM).
1. 71 moMMMepHBIX KOMIIO3ULMOHHBIX MaTepPUaIOB CYLIECTBYOT TEDMOPEaKTUBHbIE MaTpPHULIbI
2. 171 OJTMMEePHBIX KOMIIO3ULIMOHHBIX MaTepUaioB CyLeCTBYIOT TePMOIIACTUYHbIE MaTPHULIbIL.

3. [1ns1 To/TMMepHBIX KOMITO3ULIMOHHBIX MaTepUasioB CyIIeCTBYIOT [jBa BU/ja MaTPHL]: TepMOPeaKTHBHbIe
Y TepMOIIIaCTHUHBIE

4, HHH MOJIMMEPHBIX KOMITO3UIJUOHHBIX MaTepHaIOB CYyIeCTBYIOT OAWH BHU4d MaTPHUL]- KEDaMUUeCKHUe
MaTpHIbL.

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBLHBIN OTBET U 3alTULINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

C ueM cBsi3aHbI BBICOKHME [TPOYHOCTHBIE U YKECTKOCTHbIe CBOMCTBA YIVIEI/IACTUKOB Ha OCHOBE
YIJIEPOAHBIX BOJIOKOH U MOJMMEPHON MaTpHLIbI

1.Bricouie )KeCTKOCTHBIE M IPOYHOCTHBIE CBOMCTBA YIVIENJIaCTHKOB CBSI3aHbl C HAJTMUKEM BbICOKOU
aZire3vy MaTepurasa BOJIOKHA U CBS3YIHOIIIEro.

2.BbICOKYe >keCTKOCTHBIE U TTPOUHOCTHBIE CBOMCTBA YIVIEN/IaCTUKOB CBsI3aHbl C HAJTMUMEM B HUX
(uOpUSIpHOI CTPYKTYPBI XapaKTepu3yeMasi BEICOKOU JHeprueli B3auMo/IeliCTBUsI aTOMOB YIJIeEPo/ia B
I/IOCKOCTH aTOMHBIX CJIOEB.

3. BbICOKMe »KeCTKOCTHbIE U MPOYHOCTHLIE CBOMCTBA YIVIerjIaCTUKOB CBsA3dHbI C HA/JIMUKEM BBICOKOM
BHGPFHEﬁ BBBHMO,E[eﬁCTBHH dTOMOB yT/iepOodad MeXAy TIJIOCKOCTAMH aTOMHBIX CJI0€B.

4. BbICOKHeE >KeCTKOCTHbIE U MPpOYHOCTHLIE CBOMCTBA YIVIEeTJIaCTUKOB CBA3dHbI C HAJIMUKMEM
JKeCTKOCLETTHbIX apOMaTHU4eCKHUX KOJIeLl, OTIpeAe/dromnx BBICOKMM MOAYJIb YIIPDYT'OCTH MMOJIMMEPaA.

ITpounTaiiTe TEKCT, BEIOEPHUTE NMPABUIbHBIE OTBETHI U 3aIHIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

YeM oT/IUAeTCs CTaausi KAPOOHHU3AIMU OT CTaJUM IrpadUTU3AIMU YIJIEPOJHOTO BOIOKHA.

1.  Crapus rpaduTHU3aliu SBJISETCS ITEPBOM CTa el BEICOKOTEMITePATyPHOM 00paboTKu 1
npoTekaeT ripu Temneparype 1173...2273 C c nonyuenueMm 10 70% yrnepoza B BojiokHe. CTaaust
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KapOOHU3aIWK SIBJISIETCS BTOPOU CTa/iuel U MPOBOAUTCS TipH Temreparype 3273 C, B pe3ysbTare
BOJIOKHA coziepkar 10 99% ymiepopa

2. Craaust KapboHM3aIMH SIB/SIeTCS IePBO CTa/[MM BBICOKOTEMITepaTypHOii 00paboTKM U rpoTeKaeT
ripu Temreparype 1173...2273 C c nonyuerneMm go 80%yrnepoza B BosokHe. CTagusi rpaguTH3aiium
[IPOBOAUTC IIpU TeMrieparype 3273 C, B pe3y/bTare BOJIOKHA cofepxkar f0 99% yrnepoza.

Ha crapym kap6oHM3aLMK IPOMCXOAUT HU3KOTeMIlepaTypHast 00paboTKa opraHyecKHUX BOJIOKOH TIPU
temneparype 900K, ¢ 1ie/1bI0 MOy YnTh ITPe/iBapUTEIBHYI0 MOJIEKY/ISIDHYIO CTPYKTYpPY Oyzy1iero
BOJIOKHA.

3. KapboHu3alus MpoBOJUTCS B aTMOChepe HHEPTHOTO ra3a npu temmeparype 1000 — 1500°C.
Ipu 3TOM TeMmepaType W3 BOJIOKHA Y/Ja/ISIIOTCS TIOUTH BCE 3IEMEHTHI 3a UCK/IIOUeHreM yriepoga. Ha
craguu rpaduTrsanuu Temmeparypa o6paborku gocruraet 1500 C 1 Bbime.

4,  Craaus kapOOHM3aL[UW U TPAaHUTH3ALIUH PUBOASITCSA TIPY OAHUX U TeX ke Temreparypax 1400 C
Y OT/IMYAIOTCS] XUMUYEeCKUM COCTaBOM CPeJIbl, B KOTOPOU MPOMCXOAUT 00paboTKa MCXOLHOTO MPOJYKTA.
IMTpu temneparype Hwke 1000°C MPOUCXOAUT OCHOBHOM MPOIIECC y/aieHus Ta3000pa3HbIX MPOAYKTOB
MUpO/IM3a: MeTaHa, LIMaHWCTOr0 BOJOPO/ia, BOAbI, YIVIEKUC/IOTO r'a3a, OKUCH yI/iepofa, BOAOPO/a,
aMMUaKa U 1jeJIoro psifa yriieBo40pO0B.

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue fomnyiieHust BBOASTCS TPH OTIpe/ie/IeHH  YIIPYTHUX CBONCTB OfHOHATIPAB/IeHHOT0 CJIOs,
BBITIOJTHEHHOTO 13 KOMITO3WIIMOHHOTO MaTepuaJia, IPUMEeHSIMOTO B TPOLIECCE CO3/IaHHsT 3/IEMEHTOB
KOHCTPYKILIUH JIBUTaTesiel. BeibepuTte He0OX0MMbIe HAOOPbI OTTYIIIEHUH.

1.Beopurcs cnefyromye JOMyLeHNs:

a) KomMmmnoHeHThI KOMITO3ULIMOHHOI'O MaTepuaJsia AB/JIATCA OAHOPOAHBIMU U JIMHEHHO- yrpyrumu
MaTepHrajiaMu.

0). ApMupytolre BOJIOKHA SIBJISTFOTCS TIPSIMBIM U TIapajie/TbHbIMU.
2.J151s1 yTIpOILleH!UsT pacueTOB BBOAUTCS PsiJ AOMYILeHUIA:

a) KomMmmnoHeHTEI KOMITO3ULIMOHHOI'O MaTepHrdJ/ia ABJIAKOTCA OAHOPOAHBIMU U HHHEﬁHO—YHPYFHMH
MaTepHraiaMu.

6) Cesi3ytol1iee sIB/ISIETCS] U30TPOITHBIM, @ BOJIOKHA MOTYT OBITh M30TPOITHBIMH UM TPAHCBEPCAILHO-
W30TPOMNHBIMH.

3.BBogutcs crepyrolye J0NyLeHUs:

a) ApMupytoliie BOJIOKHA pacripeZiesieHbl paBHOMEPHO U UMEIOT OJMHAKOBOe CceueHHe
4.BBoguTCs CIeAyoLIue JOIyIleHUs:

a) ApMupyIoIIvie BOJIOKHA SIBMSIOTCS TIPSIMBIMU U [Tapasiie/TbHbIMU

0) ApMupyrolye BOJIOKHA pacrpeZiesieHbl pABHOMEPHO U UMEIOT OJJMHAKOBOE CeueHue.

Ne 11 TTpouuTaiiTe TEKCT, BRIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

C ueM cBsI3aHbI BBICOKHE MPOYHOCTHBIE U CBOJCTBa MOJIMMEPHBIX KOMITO3UL[HUOHHBIX MdTE€PHUA/I0B
Hd 0CHOB€ apaMH/JHbIX BO/IOKOH U nonnmepﬂoﬁ MaTpHUILbI.

1.Bricokue TTPOYHOCTHBIE cBovictBa [TKM Ha ocHOBe dpaMH/HBIX BOJ/IOKOH CBfAA3dHbI U BBICOKOM
IVIOTHOCTBIO YIIAKOBKH MAKPOMOJIEKYJ ITO/IMaMKd B BO/IOKHAX

2. Bricokue npouHocTHbIe cBoiicTBa [IKM Ha 0CcHOBe apaMU/IHBIX BOJIOKOH CB$I3aHBI C BbICOKOM
SHeprueit B3auMo/1eficTBUSI MOJIeKY/T aTOMOB apOMaTUUeCKUX TPYII MeX/AY MI0CKOCTSMU aTOMHBIX
CJIOEB.

3. Beicokue MPOYHOCTHLIE ceoicTBa [IKM Ha ocHOBe dpadMU/JHBIX BOJIOKOH CBfAA3dHBI C 0O0JIBIINM
AYaMeTDPOM 3TUX BOJIOKOH, YBE/IMUMBAIOIHUX WX yCTOﬁqHBOCTb TIpY Harpy>KeHHn
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4.Bricokue NMpoyHoCTHbIe cBorcTBa ITKIM Ha OCHOBe apaMU/JHBIX BOJIOKOH CBSI3aHbI C BBICOKOM
JKECTKOCTBIO Lerel apoMaThyeCcKuX NoIaMuioB.
Ne 12 TpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

Hepe,q Bamu HeCKOJIBKO ClJYHKL[I/IOHaJ'IbHLIX XdPdAKTEPUCTUK KOMITIO3UIJMOHHOT'O MaTepHraJa,
O6ECHe‘-II/IBaIOLL[I/IX eé MpUMeHeH e TIPpHU U3r0TOB/IEHWU 3JIEMEHTOB KOHCTPYKL[I/Iﬁ ABHFaTEHEﬁ. YKakute
COOTBeTCTBHE CI)YHKL[I/IOHEI]I])H])IX XdpaKTeprUCTHUK U CTPYKTYDPHBIX KOMITIOHEHTOB.

1 [TpouHoCTh A Marpuua

2 KecTtkocTh b ;pelillll/él;};:ﬂme

3 TenonpoBoIHOCTD B ITorpaHuyuHbIi c/ioi
4 MOHO/IUTHOCTH I' DyekTpoIpoBOAHOCTH
5 dopma [ Buaromnorsomexnue

E MaruuTHble CBOMCTBa

Ne 13 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

ITepen Bamu HeCKOJILKO Py (PYHKLIMOHATBHBIX XapaKTePUCTUK, IPUMeHsIeMble TIPH CO3/JaHuH
3/1eMEeHTOB KOHCTPYKLIMHM U3 ITOJTMMEPHBIX KOMITO3UIIMOHHBIX MaTepuasioB BUTaTesiell. YKaKuTe
COOTBETCTBHE XapaKTePUCTHK U TPYIII HAllOJTHUTEeH.

Xumuueckue
KOMITOHEHTEI,
H3MEHSIOIIIe

1 YpaB/ieHHe KeCTKOCTHBIMM XapakTepucTukamMu KM A ycioBus
B3aMOJIEUCTBUSA
MaTpUIIbI ¥ BOJIOKHA

APYT € ApyroM
PactBops! 1
JKAJKOCTU

2 ‘YnpaBneHue CABUTOBbIMU Xapakrepuctukamu KM b Mensomye hy3mKo-
MexaHUUeCKUe
cBoiictBa [TIKM

HJucriepcHblie
YaCTHLIBI
OrpaHUYeHHbBIX
pa3MepoB, BBefieHHe
KOTOPBIX MEHSIET

B o61muii Komruiekc
CBOWCTB U/H
HEKOTOpbIe U3 HUX —
(hpUKIMOHHBIE,
3/IeKTPHUUEeCKHe,
MarHUTHBIE U T.II.

M3meHeHne aAre3MOHHBIX XdPAKTePHUCTHK BOJ/IOKHA U
MaTpHILbI

l"azoBrIe u
JKUJKOCTHBIE
BKJTFOUEeHMS],
H3MEHSIOLLIEe

YrnpaBneHue MacCOBBIMU U TETIJIOBBIMU MacCOBbI€,

xapakrepuctukamu KM JUHaMUUeCKue,
371IeKTpUYeCcKre 1
TeI/IOBble
XapaKTepPUCTUKHU
MKM

OpHoHanpaBieHHbIe
BOJIOKHA

TkaHHbBIE
Marepuasbl

Ne 14 TIpouuTaiiTe TEKCT U YCTaHOBUTE 10OC/Ie[0BaTeIbHOCTh
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PacnionoxxuTe (hakTOphl, IPUBOZALLIME K YIyUIIeHUI0 (PU3MKO-MeXaHUYeCKUX XapaKTepUCTHK
T10/IMMEePHbBIX KOMIIO3ULIMOHHBIX MaTepranos (ITKM) ncrnosb3yeMbix IIpY U3TOTOB/IEHUH 371EMEHTOB
KOHCTPYKIIUH JIBUraTe/iel HaurHas C Haubosiee BaXKHOTO.

K daktopam, criocoOCTByIOIIMM yayullieH|i0 cBOMCTB [TKM ciieiyeT OTHECTH:
1) ynyuieHue afre3suy apMHApPYIOLero BOJIOKHA U MaTpULib

2) cobmozieHre TeMIIepaTypHOTO peKMMa IPY MoMMepU3alii U3zienust

3) BBe/leHMe TPEXMEPHOTO apMUPOBaHusl CTPYKTypbl [IKM

4) cHKeHHs n3ruba BOJIOKOH apMaTyphbl

5) BBe/leHHe KOHTPOJIA 38 BI&KHOCTBIO0 apMUPYIOLUX BOJIOKOH
Ne 15 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh

Pacrioio)kuTe (hakTopbl, MPUBO/SAIIIHE K BHICOKOMY YPOBHIO CZIBUTOBOM >KECTKOCTH U YCTOMYHMBOCTH Ha
oKatre OOPHBIX BOJIOKOH, UCITO/Ib3yeMbIX ITPU U3TOTOBIEHUH 3/IEMEeHTOB KOHCTPYKIIHI JBUraTesei
HauMHas C HauboJj1ee BaXKHOIO.

1) Me/IKOKpHCTa/IU-4eCKYI0 CTPYKTYPY BOJIOKOH 00€eCITeurBaroIyi0 BHICOKYIO TPOYHOCTh U KECTKOCTh

2) SluenCTyIO CTPYKTYpa MOBEPXHOCTH BOJIOKOH CITOCOOCTBYIOLYIO BBICOKOM MPOYHOCTH MPU CBUTE U
cpese.

3) leTeporeHHy0 CTPYKTypa BOJIOKHA (Hapy>KHast 000/10UKa U3 MeTa/UTHUeCcKoro bopa v CepAeuHrK 13
KpUCTa//IMueCKUX OOPH/I0B) CO3/AIOIYI0 BRICOKHE HAIPSHKEHUs CKATHs B CEPJEUHUKE U PaCTSHKeHUs B
0060710uKe, UTO TIOBBIIIIAeT YCTOWUUBOCTD K CABUTY M CXKATHIO

4) BosnbImiol fuameTp BOJIOKHA, JOXOAAIMM 0 0.2MM U Hajnure 000/I0UKH U3 MTOJIMKPUCTA/IAUe CKOTO
0opa, MMetoIIero BEICOKUH MOAY/ b YIIPYTOCTH

Ne 16 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIVE BBIOOD
oTBeTa

ITo KakOMy TIPUHLIUITY OCYILIeCTBIISIeTCS e/leHre KOMITO3HL[MOHHBIX MaTepuasloB, UCTI0Nb3yeMbIX TIPH
W3rOTOBJIEHHH 37IeMEeHTOB KOHCTPYKLIMI ABUTaTe el Ha K/1acChl.

1.,Z[eneHHe KOMITO3UIIMOHHBIX MaT€pHa/IOB Ha K/1aCChl IIDOUCXOAUT IO XMUMHWYECKOT'O COCTABY €ro
OTAe/IbHBIX KOMIIOHEHT

2.Cy1iecTByeT [Ba OCHOBHBIX MPUHLIUMA [ie/IeHHsI KOMIIO3ULIMOHHBIX MaTepUasioB, - IO BULy MaTpULIbl
Y TI0 BU/ly HAIlO/IHUATe/si(apMaTyphbl).

3.[lerieHrie KOMITO3ULIMOHHBIX MaTepyaioB Ha K/IaCChl IIPOMCXOAUT 10 YPOBHIO UX IIPOYHOCTHBIX U
JVUHaMHA4YeCKUX CBOWCTB

4.,Z[EJ'IEHI/IE KOMITO3ULIMOHHBIX MaT€PHUaIOB Ha K/IaCChbl OCYIECTB/IAETCA 110 BUAY TEXHOJ/IOTHUEeCKHUX
IpOoLIeCCOB, IMOJ/IOXKEHHBIX B OCHOBY MX HW3TrOTOBJ/IEHUSA
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