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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUHAMMWKA 1 ITPOYHOCTD P[]
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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
JUHAMMUMKA U ITPOYHOCTS P,

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI 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 ypoBHe TipesCcTaBleHWi: yMeTb WCIOABb30BaTh B IIpoliecce pa3paboOTKy JBUraresnedl u
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
MO/Ty4eHHbIX pe3y/ibTaToB pa3paboTKy;;;

YMeHUs:

TeopeTnueckue: TPOBOAUTbL  pacyeTbl OLEHKM  HamnpsykeHHO-Je(OpMUPOBAHHOTO  COCTOSIHHUS
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 GU3HUKO-MeXaHUUeCKUX XapaKTepUCTHK;;

HABbIKU:

Bnanets MeTozaMu pacyera U NPOEKTHPOBAHUS OCHOBHbBIX XapaKTePUCTUK KOHCTPYKLMN aBUAL{MOHHbIX
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
(yHKLMOHAa/IbHBIE XapaKTePHUCTUKY;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunnia AUHAMMWKA U ITIPOYHOCTD P/ sBnsieTcs JUCIUTUTUHONM 00513aTe/IbHOMN YacTH
6;10ka 1 mporpamMMbI TIOATOTOBKY 110 HarpasieHuto 24.05.02 IIpoekmupogaHue asuayuOHHbIX U PAKeMHbIX
osuzamesnell.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA.

CogeprxaHue AVCLIATUIMHBI SIB/ISIETCS ocHoBo# s ocBoenust gucuuiuiida: TEOPUSA WU PACUET
PAKETHBIX JIBUT'ATE/IEVM HA TBEPAOM TOIVIMBE, TEOPUSI 1 KOHCTPYNPOBAHUE BP],
TEXHOJIOI'US ITPON3BO/JCTBA PAKETHBIX IBUT'ATEJIEN.

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

e OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueckre MOJied UCCIelyeMbIX TPOLIeCCOoB,
SIBJIEHUI U 00BEKTOB, OTHOCAIIMXCS K MTPO(heCCUOHATLHOM chepe AesTeIbHOCTH IS PEleHUs
WH)KEeHEPHBIX 3334



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

BCETO

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHUecKHe
3aHATHSA

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

K-5

I

Paspen 1. 1. BBepenue. TpeGoBaHusl K [Pe/bsIBIIsIEMbIE K CO3/{aHHI0 KOHCTPYKTHBHBIX
3/IeMEeHTOB l/I3ﬂEJ’H/Iﬁ aEl/IﬂL[l/IOHHD—KDCMI/I‘{ECKOﬁ TEeXHUKU Ha COBPEMEHHOM 3Tarie pa3sBuTUs
TEeXHUKH.

_
o

Paszpen 2. . OcoGeHHOCTH NPOLECCOB Pa3pabOTKH H CO3AaHHA KOHCTPYKTHBHBIX
3/1eMeHTOB aBHAllHOHHO-KOCMHUYecKo# TexHuku u3 KM. BrvisiHue TexHUUeCKUX
TpeGoBaHMii, TIPe/bSB/IAEMbIX K M3/le/IUSM aBUaLIHOHHO-KOCMUYECKOH TeXHUKH, K U3MEHEeHHIO
TeXHO/I0rMYeCKMX TPOLIeCCOB CO3/IaHUsT M3/1e/Hi.

14

12

15

Pa3gen 3. . OcHOBHBIe MOHATHA 0 BHAX KOMIIO3HIIMOHHBIX MaTepHanoB. 3.1.OcHOBHbIe
CBe/leHUs1 O COBPeMEeHHbIX KOMIIO3ULJMOHHbBIX MaTepuajax U KOHCTPYKLHAX Ha UX OCHOBe. 3.2.

8 Ornpenenene U KaccuduKaiys KOMI03uToB. 3.3. BOTOKHHCTbIE KOMITO3HL[IOHHbBIE 18

IKCIUTyaTaLu.

MarepHasbl. 3.4 Oco6eHHOCTH MoBe/ieHHs] KOHCTPYKLHif 13 KM TpH pa3/IMuHbIX YCI0BUSIX

14

15

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

8 KoopzuHarax. 4.2. [TocTpoeHne MaTpUL] KeCTKOCTU H NOJAT/IMBOCTH aHU30TPOIHOTO 29

KOMITO3ULIMOHHBIX MaTepHuasoB, aHaau3 CIoKHbIX KM.

yrpyroro Tena. 4.3. @U3nuecKUil CMBIC/I COCTaB/ISAIOIIMX TeH30pa YIPYTHX MOCTOSHHBIX
OpTOTPOIHOrO Tena. 4.4.TeMriepaTypHble U r'H/ipOTepMUYECcKUe Bo3zielcTeus. 4.5. Cion

14

15

15

Paspen 5. Paspen 5. baiku u cTep)XHH, BbinoHeHHbIe u3 KM. 5.1.0cHOBBI TeOpun
aHU3aTPOIHBIX 6anoK U cTep)kHel. 5.2. HekoTopble NpocThie pellieHus 3agay st 6anok u3

8 KM. 5.3.13ru6 crouctsix 6anok, yrouHeHHast Teopusi. 5.4.0ceBoe Harpy>keHue L{apHAPHO 22

JONYLLeHUs], METO/bI PeLLeHus.

orepToii 6a/ku, BeImonHeHHOH U3 KM. 5.5.Tepmoympyrocts 6amok 13 KM, ocHOBHBIe

13

10

Pazpen 6. Paspen 6. IInacTuHbl M naHe/H, Bbino/iHeHHbIe 3 KM. 6.1.YpaBHeHus
paBHOBecus 11acTuHbl. Peinenrie HaBbe a1t iactunbl u3 KM. 6.2.Perienue Hasbe f1s1

8 PaBHOMEPHO Harpy)keHHOH IIAaPHUPHO OMePTO# m1acTuHel. 6.3 PetieHne JIeBU A1t MIaCTHHBI 22

CUMMETPUU METOJLOM BO3MYLLIEHUS.

n3 KM. 6.4.Pemenne 3afa4u 13riba KOMITO3ULMOHHON MTACTHUHBI CO CPEJUHOM MIOCKOCTBIO

10

12

15

Paszpen 7. Pa3pen 7. . O60/10ukH, BbinoaHeHHbIe u3 KM. 7.1. AHa/n3 LHIHHAPHYECKUX
060710u€K, BbINOTHeHHbIX U3 KM NpH 0CcecHMMeTpHYHOM HarpyxeHuu. 2.2.00611ee pelieHue

8 0CeCMMMETPHYHOM 3a/iauu [1sl LMIMHAPUYeCcKuX 060s1ouek n3 KM. Peakuusi A/MHHON 16

LIMHAPHYeCKoit 060/10ukn 13 KM npu pasHbIX BUZIaX Harpy>KeHwsl.

ocecumMMmeTpruHOi 060mouky 13 KM Ha KpaeBoe nepemeliienue. 7.3.YCTOHYHBOCTE

12

10

Pazpen 8. Pa3gen 8. CoeguHeHHs KOHCTPYKI{HI U3 KOMIO3MIHOHHBIX MaTepuasos. 8.1..

8 BI/IABI COe,E[PlHeHHP’I KOHCTPYKTHBHBIX 3/IeMEHTOB W3 KOMITI03MLIMOHHbLIX MaTepHuasioB U 16

8.4 Knee-mexaHuuecKue COeIMHEeHUs!.

0cobeHHOCTH MX KOHCTpYKLmH. 8.2. KiieeBble coefHeHust. 8.3. MexaHHUeCKue CoeMHeHusl.

10

10

Bcero 3a 8 cemecTp

144

51

34

17

93

100

Bcero no AMCHHIUIHHE

144

51

34

17

93

100

3.2. AyATOPHBIN NPAaKTUKYM

Homep u HanMeHOBaHHe pa3jena
JAUCLUTLTHHBI

Tema MNPAKTUYE€CKOIr'0 3dHATUA

O0Bem,
ay/. 4acoB

Pasgen 4. DneMeHTBI CTPYKTYPHOM MeXaHUKH
KOHCTPYKIIMH, BBITIOJTHEHHBIX 13 KM.

pacyéT yrpyrux xapakrepuctuk KM

8

Pazpen 5. Pazgen 5. banku u cTepxHy,
BbINO/IHeHHEBIe U3 KM.

Pacuét nporrba KOMIO3UTHOM HaoK
TIPU IMHAMUUECKOW Harpys3ke

Paspen 6. Pasgen 6. [1nacTuHel 1 naHenu,
BbINOIHEHHbIe U3 KM.

PacuéT nnactunsl u3 KM

Bcero 3a 8 cemectp

17

3.3. CamocrosnTenbHas padora crygenra (CPC)

HOMep U HAMUME€HOBdHHE pa3jie/ida AUCIUITI/IUNHbI

Cojaep)xaHue yue0HOro 3a/JaHusl

Oo0nemMm,
4acoB

Pazpen 1. 1. Beenenue.

Pedepar

Pa3gen 2. . OcobeHHOCTH MPOLIeCCOB pa3paboTKU U
CO03/]aHUs1 KOHCTPYKTUBHBIX 3/1eMEHTOB aBUaLIOHHO-
KOCMUUecKoi TexHuKU u3 KM.

BymsiHMe TexHUUeCKUX TpeboBaHUM,
TpefbsBIsieMbIX K U3Je/TUIM
BBITIO/IHEHHBIM Ha ocHoBe KM

12

Pa3pen 3. . OCHOBHBIE MOHATHA O BUJAX
KOMIIO3ULIMOHHBIX MaTepUasioB.

Pedepar

14

37135




4  |Pa3pmen 4. dneMeHTbI CTPYKTYPHOM MeXaHUKU Pacuét maTpur; )XECTKOCTH U 15
KOHCTPYKLMH, BBINONHEHHbIX 13 KM. NoJaTIMBOCTH 31eMenTa KM
Pasgen 5. Pa3zgen 5. bajiku ¥ cTepyKHH, BbIITOJIHEHHbIE PacuéT TepMoedopmaliiy 6anku us
5 13
nu3 KM. KM
Pazpen 6. Pazgen 6. [1nacTuHBI U MaHeH, pacuéT CUMMETPUYHO apMUPOBAHHOMN
6 12
BBITNOJIHEHHBIEe 13 KM. acTuHbl 13 KM
Paszen 7. Paznen 7. . O60I0OUKY, BLITOJTHEHHbBIE U3 AHaIu3 L/HH/APUYECKHX 0BON0YeK,
7 KM BBINOHEHHBIX U3 KM 1ipu 12
’ 0CeCHMMEeTPUYHOM Harpy>KeH!u!
8 Pazgen 8. Pa3gen 8. CoepuHeHUst KOHCTPYKIM U3 AnHanu3 paboThI K/I€€BOTO COeANHEHUS 10
KOMIIO3ULIMOHHBIX MaTepuasoB. r1actuH u3s KM
Bcero 3a 8 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2/3/4/5, 6 ([7/8/9| 10 | 11 |12 | 13 | 14 15 16 | 17
8 ap ap Ped ap

YcnoBHbIe 0003HAUCHUS:
e [IP — aparHOCTHUECKasi paboTa;

e Ped — pedepar.

Tekymuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[TMarHoCTUYeCKasi pabora;
pedepar.

HpOME)KYTO‘lHaH dTTeCcTalud IMpOBOAUTCA B Cl)OpMaX:

9K3dMEH.

37135




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. Hunos. . ®yHKuuoHanbHBIE cToiKHe TOKpeITHs. CI16.BT'TY "BOEHMEX" um. /1.
®. Yctunona, 2017, 80 3Kk3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:

1. B. B. BacunbeB. . MexaHuKa KOHCTPYKLIMM U3 KOMIO3ULIMOHHBIX MarepuanoB. M.: MalmHocTpoeHue,
1988, 2 3Kk3.

5.3. [lepuognueckue U3faHus:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHWsI TUCLIUTI/TVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://urait.ru/ — O6pa3oparesbHas mardopma «HOpaiT». [I1s1 By30B U CCY30B.;;

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

3. https://repository.library.voenmeh.ru/jspui — Perno3utopwuii 6ubmuoreku "BI'TY" BOEHMEX um. [1.®.
YcruHoBa: ['naBHast crpanuija; — DyHaaMeHTanbHas 6nbmioreka BI'TY « BOEHMEX» um. [1.®.
YCTUHORA;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - D/1eKTpOHHO-0UO/THOTEUHAs] CUCTEMA;;

5. https://repository.library.voenmeh.ru/jspui/ — Pemno3uropuii 6udaroreku "BI'TY" BOEHMEX um. [1.D.
YcrunoBa: ['aBHasi ctpanuiia; — ®yHaameHTanbHast onbmuoteka BI'TY «BOEHMEX» um. [1.0.
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. 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.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JAUHAMUKA U ITPOYHOCTH PJ,

AnHoTanusa paboueii nporpaMMsl

Oucuunmaa JUHAMMKA U ITPOYHOCTD PJI siBisieTcss AWCOUITUIMHON 00s3aTeTbHOH 4acTH
0/10ka 1 mporpaMMel MOATOTOBKM IO HarpasjieHuio 24.05.02 IIpoekmupogaHue agudayUOHHbIX U PAKenmHblX

dsuzamesell. JJUCIMIIMHA peanu3yeTcs Ha dakynbTeTe A PakeTHo-KocMuueckast TexHuka BI'TY "BOEHMEX"
M. [.®. Yerunosa kadeapoit A8 IBUTATEJIN U SHEPTOYCTAHOBKU JIETATEJIBHBIX ATITTAPATOB.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
ITK-5 CriocobeH pOBOJUTH PACUETHI TIPOLIECCOB B PAKETHBIX JABUTATEJISIX, IPOYHOCTH M HAJEKHOCTH U3/e/Hi
Y UX COCTaBHBIX 37IeMEHTOB.

Co,qep)KaHHe AUCHUITVIMHBI OXBaTbIBaeT KPYI' BOIMPOCOB, CBA3daHHLIX C IIPOLIECCOB pa3pa60TKH U CO34aHuA
KOHCTPYKTHUBHBIX 3JIEMEHTOB aBHaHHOHHO-KOCMHHECKOﬁ TeXHUKU U3 KM.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cenyonumx popmax:
e UArHOCTUYeCKas pabora;
e pedepart.

IIpomexxyTouHas arTecTanusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPYJOEMKOCTh OCBOEHHUSI [JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTJIMHEL
TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaThs (17 4.), camocTositenpHast paborta
cryzeHta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JAUHAMUKA U ITPOYHOCTH PJ,

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,

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.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac
Pa3pesn 1. 1. BBegenue.
B. B. Bacusnwes, B. 1. IIporacos, B. B. bonotu=. .
Pecdepar KomrnosuiirioHHbIe MaTepyuasnsl: M.: 5
MarmmHocTtpoenue, 1990 (1)
Wroro no pa3geny 1 5
Pazgen 2. . Oco6eHHOCTH MPOLECCOB Pa3pabOTKH U CO3AaHHA KOHCTPYKTHBHBIX 3/IEMEHTOB
ABHAIIOHHO-KOCMHYeCKo# TeXxHuKH n3 KM.
BrvsiHue TeXHUYeCKUX TpeOOBaHUH, B. 1. Kynuk, A. C. Hunos. . @yHKLMOHAIbHBIE
MpeAbsIBIseMbIX K U3JeUsIM crotikue nokpeiTst: CI16.BI'TY "BOEHMEX" um. 12
BBITIOJIHEHHBIM Ha 0cHOBe KM . ®@. YctuHoBa, 2017 (1 m1aBa)
Wroro no pasgeny 2 12
Paspen 3. . OcHOBHBIe NOHATHSA 0 BU/JaX KOMIO3UIMOHHbIX MaTepuasioB.
B. B. Bacusnwes, B. 1. [Iporacos, B. B. bonotu=. .
Pedepar KommnosuiyonHbsie MaTepuansl: M.: 14
MarmmHocTtpoenue, 1990 (3)
Wroro no pa3geny 3 14
Pazgen 4. DneMeHTHI CTPYKTYPHOHM MeXaHUKH KOHCTPYKI{MH, BBINIO/IHEHHBIX U3 KM.
. i B. B. BacusnbeB. . MexaHuKa KOHCTPYKLIUN U3
Pacuét MaTpuL] >KECTKOCTH U
KOMITO3ULIMOHHBIX MarepuanoB: M.: 15
noAaT/IMBOCTU 31eMeHTa KM
MamuHocTtpoenue, 1988 (2)
Wroro mo pazgeny 4 15
Pazgen 5. Pa3pen 5. banku u crep)>xHu, Bbino/iHeHHbIe u3 KM.
. B. B. BacunbeB. . MexaHuKa KOHCTPYKLIAM U3
Pacuér Tepmogedopmaiiiu 6anku us
KOMITO3ULIMOHHBIX MaTepuaaos: M.: 13
KM
MarmHocTpoenue, 1988 (4)
Wrtoro no pasgeny 5 13
Pa3pesn 6. Pazgen 6. ILnacTuHBI U NaHe/ U, BbINo/THeHHbIe 3 KM.
.. . B. B. Bacunees, B. [I. [Iporacos, B. B. bonotuH. .
pacuéT CUMMETPUYHO apMUPOBAaHHOU
KomrnosuiyioHHble MaTepuansl: M.: 12
1acTuHel U3 KM
MarmmmHoctpoenue, 1990 (3)
Uroro no pa3peny 6 12
Paspen 7. Paszgen 7. . 000/10uKkH, BhINo/IHeHHbIE U3 KM.
AHanu3 UUIMHAPHYECKUX 000/I0ueK, B. B. BacunbeB. . MexaHrKa KOHCTPYKLM U3
BbINTO/IHeHHBIX U3 KM 1nipu KOMITO3ULIMOHHBIX Mareprasos: M.: 12
0CecUMMeTPUYHOM Harpy>KeHUH MammHocTpoeHnue, 1988 (6)
Wrtoro no paspeny 7 12
Pazpen 8. Pa3zgen 8. CoejuHeHHMs KOHCTPYKIUHA U3 KOMIIO3ULIMOHHBIX MaTepHasioB.
AHanu3 paboThI K/IeeBOro CoeJUHeHUs B. B. BacunbeB. . MexaHuKa KOHCTPYKLIUM U3 10
MJ1acTvH 13 KM KOMTIO3ULIMOHHBIX MaTreprasoB: M.:
11 37135



| MammHocTpoenue, 1988 (8)

Wroro no pa3zeny 8 10

12 37135




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JAVNHAMUKA 1 ITIPOYHOCTH P,

®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
[uarHocTtrueckas pabora mpoBogutcs B popme 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

Pedepar (cemectp 7 pa3zen 1, cemecTp 7 pa3zen 2, cemecTp 7 pasien 3, ceMecTp 7 paszen 4, cemMecTp
7 pasnen 5, ceMecTp 7 pasgen 6, ceMectp 7 paszen 7, cemectp 7 paszen 8):
Pedepar o paboTte, BINoHEeHHOM Ha 13 mipe/icTaBsieTcs B TleyaTHOM Bujie B cooTBeTcTBuu ¢ TOCT 7.32-
2017. 3amuTa pedepara npoxogut B hopMe JOK/Iazia CTYeHTa 10 BLIIIOHEeHHO!H paboTe v OTBETOB Ha
BOMPOCHI TIpernofaBare/is.
B cnyuae eciu ohopmiieHre oTueTa U TIOBeZleHHe CTyAeHTa BO BpeMsl 3alljUThl COOTBETCTBYIOT YKa3aHHbIM
TpeOOBaHUsAM, CTYAEHT MOyYaeT 3aueT 10 BLITTOTHEHHOM.
OcHOBaHUSIMH [|j151 J0PabOTKH MOT'YT CITY KUTb:
* HeOpeXkKHOe BBIMOTHEHHe,
* HM3KO€ KaueCTBO rpaduueckoro Mareprana (HeBepHbIM BIOOp MaciTaba uepTeXkeid, OTCyTCTBHe YKa3aHUs
eIMHUL] U3MepeHUsI Ha rpaduKax),
Pedepar He MOkeT ObITb TIPUHSAT U TIOZJIEXKUT TIepepaboTKe B CIydae:
* OTCYTCTBUSI HeOOXOTUMBIX pa3fiesioB,
* OTCYTCTBUSI He0OX0AMMOTO rpadyecKkoro Mareprasna
[Tpumeps! TeM pedeparos:
1) ViccnenoBanue MeTO/IOB BaKyyMHOTO (hopmoBaHus uzfenmii u3 [TKM ¢ yuetom BiusiHus ieheKToB
2) UccnenoBanue ripotieccoB co3aanus KM Ha 0CHOBe MeTa/uinueCKOM MaTpULIbI
3) OueHKa BIMSIHUS He TIPSMOJIMHEMHOCTYA apMUPYIOIIMX BOJIOKOH Ha TIPOYHOCTHBIE U JUHAMUYeCKUe
XapaKTepUCTUKU W3/ie/Tusi, BhIMIoMHeHHoro u3 KM

JK3aMeH

Jk3ameH (cemecTp 7):
K 3K3aMeHy 0nyCKaroTcs 00yuaroIiyecs Ipy YCJI0BUH BBITIOJTHEHHUST BCEX KOHTPOJIbHBIX MEPOIPHUSTHH,
TpelyCMOTPEeHHBIX Iporpammoit ¥ MK AuCIMIUIMHEI B 8 cemecTpe.
DK3ameH MPOBOJUTCS B (hopMe OTBETOB Ha BOTIPOCKHI OuseTa. OlieHKa BBICTAB/ISIETCS 10 Pe3y/bTaraM OTBETOB
Ha 2 Bompoca busiera:
- «OT/IMYHO» - TIO/THBIN OTBET Ha 2 BOTMpOCa Ou/ieTa ¥ BO3MOXKHbIE ZIOTIO/IHUTE/TbHbIE BOTIPOCHI;
- «XOpOIIO» - He3HAUUTe/IbHbIe 3aMeUYaHUs Ha OTBETHI 10 2 OCHOBHBIM BOIIPOCAM Y HeTO/IHbIe OTBEThI Ha
JIOTIO/THUTE/TbHBIE BOIIPOCHI;
- «y[OBJIETBOPUTE/ILHO» - HEIO/IHbIE OTBEThI Ha 2 OCHOBHBIX BOIPOCA U OTCYTCTBHE OTBETOB Ha OT/e/bHbIe
JIOTIOJTHUTEJIbHBIE BOIIPOCHI;
- «HEY/I0B/IETBOPUTE/ILHO» - HETIO/IHBIN OTBET Ha OJJUH OCHOBHOM BOTPOC OWieTa, OTCYyTCTBHE OTBETA Ha
BTOPOU U [JOTIO/IHUTE/IbHbIE BOIIPOCHI.
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4 8 |Pa3pen 1. 1. Beepenue. 7 2 2 0 5 10 Pedepar
Pazgen 2. . OCO0eHHOCTH MPOLECCOB
Pa3padoTKH U CO3aHuA

4 8 |KOHCTPYKTHUBHBIX 3/1eMEHTOB 14 2 2 0 12 15 Pedepar
aBHAI[UOHHO-KOCMHUECKOH TeXHUKH U3
KM.

4 8 Pa3pen 3. . OcHOBHBIE OHATHS 0 BU/AAX 18 4 4 0 14 15 Pecbepar
KOMITO3ULIUOHHBIX MaTepUaJioB.
Pa3pen 4. DiieMeHTBI CTPYKTYPHOM

4 8 |MexaHUKM KOHCTPYKIUii, BbINOJIHEHHbIX| 29 | 14 6 8 15 15 Pedepar
u3 KM.

4 8 Paspgesn 5. Pa3pen 5. banku u cTepiKHH, 2 9 6 3 13 10 Pedepar
BbINIO/IHeHHbIe U3 KM.

4 8 Pa3pesn 6. Pazgen 6. ILnacTuHBI K 27 | 10 4 6 12 15 Pecpepar
TaHe/d, BbINno/IHeHHbIe u3 KM.

4 8 Paspgen 7. Pa3gen 7. . O00/10uKkH, 16 4 4 0 12 10 Pedyepar
BbINO/IHeHHbIe u3 KM.
Pazpen 8. Pa3ngen 8. CoegquHenus

4 8 |KOHCTPYKUMI U3 KOMIIO3UI[HOHHBIX 16 6 6 0 10 10 Pedepar
MarTepHuasioB.

Bcero 3a 8 cemectp 144 | 51 | 34 17 93 100
Bcero no aucuInHe 144 | 51 | 34 17 93 100

14

37135




OneHouHble MaTepuaJsl o guciunaude JUHAMMKA U ITPOYHOCTD P/

ITK-5 - CnocobeH npogodumsb pacuémbi NPOYeccoe 8 pakemHbiX 08u2amesix, NPOUHOCMU U HAOE}CHOCMU
u3deull U UX COCMABHBIX 3/1eMEHIN08

Nel

Ne 2

Ne 5

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

Kax 6yzet nedopMUpOBaThCs CTep>KeHb U3 MHOTOCIOMHOTO KOMITO3UTA, UCTIO/IB3YeMOTO TIPH CO3/1aHnN
3/IEMEHTOB KOHCTPYKLIMH JJBUraTesIel, eCyid O[UH CJI0U Oy/leT UMeThb TMOBBIIIEHHYI0 TeMIIEPATypy 0
OTHOIIIEHUIO K JPYTUM B CTy4yae PACTSDKeHUS ?

HPOQHTaﬁTe TEKCT U YCTAHOBUTE IMOC/T1€40BaTE€/IbHOCTD

PacnionioxxrTe (hakTOphl, MPUBOZSAILME K BBICOKOMY YPOBHIO CABUIOBOM >KECTKOCTH U YCTOMUMBOCTH Ha
oKatve OOPHBIX BOJIOKOH, MCIIO/b3yeMbIX MTPY U3TOTOB/IEHUH 37IeMEHTOB KOHCTPYKLMI ABUTaTe el
HayrHasi C HanboJsiee Ba)KHOTO.

1) Me/IKOKpHCTa/UTNUEeCKYI0 CTPYKTYPY BOJIOKOH 00eCIeqrBarOIy 0 BEICOKYIO IIPOYHOCTD U KECTKOCTh

2) SIuenCTyIO CTPYKTYpa MOBEPXHOCTH BOJIOKOH CITOCOOCTBYIOLIYIO BBICOKOM MPOYHOCTH MPU CIBUTE U
cpe3e.

3) TereporeHHy0 CTPYKTypa BOJIOKHA (Hapy>kHast 000/10uKa 13 MeTayIiuecKoro 6opa v cepfieuHuK 13
KPUCTa/INTMYeCKUX OOPUZIOB) CO3JAOLIYIO BBICOKKE HATIPSDKEHUsT CKaTUs B CePAEUHUKe U PaCTSDKeHUs B
000710UKe, UTO TIOBBIIIAET YCTOWYUBOCTD K CIBUTY M CXKATHIO

4) BosnbIiol fuamMeTp BOJIOKHA, JOXOAAIIMM 0 0.2MM U Hamuuue 000/I0UKH U3 ITOJIMKPUCTA/INUECKOTO
00pa, UMEIoIIEro BEICOKUH MOAY/Ib YIIPYTOCTH

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

0 KaKOMYy TPUHLIMITY OCYIIIeCTB/SIeTCsI AeieHre KOMIO3ULIMOHHBIX MaTepraioB, UCIOIb3yeMbIX IPU
W3rOTOBJIEHHH 37IeMeHTOB KOHCTPYKIIMI ABUTaTesiel Ha K/1acChl.

1.ﬂeHeHI/Ie KOMITO3UIIMOHHBIX MaTe€pHa/IOB Ha K/IaCChI IIPOUCXOAUT IO XMMHWYECKOT'O COCTABY €Iro
OTAe/IbHBIX KOMIIOHEHT

2.Cy1iecTByeT /1Ba OCHOBHBIX MPUHLIUIA [ie/IeHUsI KOMITO3ULIMOHHBIX MaTepPUasioB, - IO BUY MaTPULIbI
Y TI0 BUJTy Harlo/HUTe s (apMaTyphl).

S.HGHGHI/IQ KOMITO3UIJUOHHBIX MaTe€pPHaIOB Ha K/IdCChI TIPOUCXOAUT IO YPOBHIO UX MPOUYHOCTHLBIX U
AWHaMKU4eCKUX CBOMCTB

4.,HEJ'IEHI/IE KOMITO3ULIMOHHBIX MaTe€pPHraIOB Ha K/IaCChbl OCYIECTB/IAETCA 110 BUAY TeXHOJ/IOTHUEeCKHUX
IpOoLeCCOB, IMOJ/IO’KEHHBIX B OCHOBY MX HU3Ir0TOBJ/IEHUSA

[TpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

Kakuie BU/IbI MaTpHL] CyILleCTBYIOT HPH CO37,@HMH MOJIMMEPHBIX KOMITO3ULIMOHHBIX MaTepraoB ([TKM).
1. 17151 o/IMMepHBIX KOMIIO3ULIMOHHBIX MaTepyasioB CyLleCTBYIOT TePMOPEaKTHBHbIE MaTPHLIbI
2. [l NonMMepHBIX KOMITO3ULIMOHHBIX MaTepyuasioB CyLleCTBYIOT TePMOIIaCTUYHbIe MaTpPHULbL.

3. ,H]'[F[ MOJIMMEPHBIX KOMITO3UIJUOHHBIX MaTepHaJIOB CYyILeCTBYIOT [Bd BUd MATPUL|: TEDMOPDEAKTUBHbIE
" TEPMOIT/IAaCTUYHbIE

4. 151 o/IMMepHBIX KOMITO3ULIMOHHBIX MaTepHasioB CYLeCTBYIOT OAWH BU/A MaTpUL|- KepaMUUecKue
MaTpULIbI.

ITpounTaiiTe TEKCT U 3alUIIKNTE Pa3BePHYThI 000CHOBAHHBIN OTBET

K ueMy MpruBOAWUT HECUMMETPHUYHAA CTPYKTYPda IVIaCTUHYATOT'O 3/IEMEHTA OIMMOPHOI0 y3J/la KOHCTPYKIUA
ABUraTe/isd, BBIIIO/JIHEHHOT'O 13 KM IpU €ro Harpy>KeHnu

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

Kakue nonyirieHus: BBOASTCS MPU MCIONb30BaHUM 3akoHa bepHyniu-Oiinepa B mpoliecce pacuéra
13rvba KOMITO3ULIMOHHOTO CTEPXKHSI, MCTI0/IL3YEMOTO0 TIPY CO3/IaHHHU 3/IeMeHTa KOHCTPYKIMY JIBUTaTelIsl,
M3rOTOBJIEHHOTO Ha OCHOBE KOMIIO3UL[MOHHBIX MaTepHasioB?

15



Ne 7 TIpouuTaiiTe TEKCT U 3aITUIIIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

I'me pacnionaraercst HelTpasbHasi 0Cb OJHOPOJHOTO CTEP>KHS, UCII0/Ib3yeMOro TIpY CO3[jaHUH 3/IeMeHTa
KOHCTPYKL[UM W3 KOMIIO3UIIMOHHOTO MaTepuara, Py ero u3ruoe?

Ne 8 TIpouwnTaiiTe TEKCT M 3alMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

B uém 3akstouaeTcs rurnoTe3a TUMOIIIEHKO, UCTI0/Ib3yeMasi TIPY pacuéTe MI0CKUX KOMITO3ULIMOHHBIX
TIACTHH, SBJSIOIIMXCS 3/IeMeHTaMU KOHCTPYKLUH [[BUTaTe el ?

Ne 9 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE

ITepes, Bamy HeCKO/BKO OTpefiesIeHUH CTPYKTYP, BXOASIINX B KOMITO3ULIMOHHbII MaTepual,
T10/Ty4aeMblil TIPY CO37laHUH 3/IeMEHTOB KOHCTPYKLIMM ABUTaTe/ied. YKaKuTe COOTBETCTBHE TEPMHUHOB U
oIpejie/ieHusl.

Croit

00Be TUHSIOLIHINA

apMupyHoIue

5/1eMEeHTHI U
1 Komro3uiiroHHbIM Matepuan A MaTpuuHbII
Marepuasn u
00ecrieunBaroLi
UX COBMECTHYIO
pabory.
DJ1eMeHT
CTPYKTYDBI,
o0ecrieunBaroIMi
IIPOYHOCTHBIE U
JKeCTKOCTHbIe
XapaKTepUCTHUKH
KOMIIO3ULIMOHHOTO
Marepuasna.

2 Marpuua b

KombuHarus qeyx
u bonee
Pa3HOPOHBIX
CTPYKTYD,

3 Apmupytroniue 3/1eMeHT B 00BefUHEHHBIX
MOrPaHUYHBIM
CJI0€eM,
CBSI3BIBAOII[HE 3TU
KOMIIOHEHTEI.
O/IeMEeHT
CTPYKTYPHI
Marepuaria,
obecreunBaroIIuii
MOHOJIMTHOCTh

u dhopmy
KOHCTDPYKLIH,
COBMECTHYIO
paboty
apMUPYOIIUX
BOJIOKOH, YPOBEHb
pabounx
TeMITepaTyp
paboThI
KOHCTDPYKLUH.

4 [TorpaHuyHbIH C/I0M r

Crioit nexxaiui
Ha BHeIIHel

J rpanune
CTPYKTYPBI
KOMITO3UTa.

E Marepuan,
COCTOAIIMN U3
[ICKPETHBIX
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CTPYKTYP
00beMHEHHBIX Ha

OCHOBEe
XUMUYe CKUX
CBsI3eH.

Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

epes Bamu HeckonbKo (DyHKIIMOHA/IBHBIX XapaKTepUCTUK KOMITO3ULIMOHHOTO MaTepHaiia,
00eCIeunBaroIMX eé MpUMeHeH e MPY U3TOTOBIEHUU 37IEMEHTOB KOHCTPYKI[UM ABUTaTe/le. YKaKuTe
COOTBeTCTBHE (PYHKIMOHAIBHBIX XapaKTePHUCTUK W CTPYKTYPHBIX KOMITOHEHTOB.

1 ITpouHocTh A Marpuna

2 JKecTkoCTb b ggﬁ/éi i}}ﬁmne

3 TernionpoBofHOCTL B TNorpanuyHslii cioit
4 MOHOIMTHOCTD I' DnexTponpoBOAHOCTD
5 ®opma [ Bnaromnornonexnue

E MarHurtHble CBOMCTBa

Ne 11 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

ITepen Bamy HecKobKO TPy (DYyHKLMOHAIBHBIX XapaKTePUCTHK, TIPUMeHsieMble TIPH CO3/jaHuU
3/1eMEeHTOB KOHCTPYKLIMI U3 ITOJIMMEPHBIX KOMITO3ULJMOHHBIX MaTepUasloB JBUraTeseil. YKaKuTe
COOTBETCTBUE XapaKTePUCTUK U TPYIII HallOJTHUTENeH.

XyuMuueckue
KOMITOHEHTBI,
V3MeHSIoIINe

1 ‘YiipaBsieHre )keCTKOCTHBIMY xapakTepuctukamMu KM A ycioBus
B3aMMO/IeNCTBUSA
MaTpHLIbl U BOJIOKHA
APYT € ApyroM
PactBops!
JKUJKOCTU

2 YnpassieHue CIBUTOBbIMY XapakTepructukamu KM b mensromye pusmko-
MexaHhuyeCcKue
csoiictBa [IKM

JucniepcHble
YacTHULbI
OrpaHUYeHHBIX
pasMepoB, BBefleHUe
KOTOPBIX MEHSIeT

B 06111uii KOMILIeKC
CBOWCTB WU
HEKOTOpbIe U3 HUX —
(hpUKIMOHHBIE,
J71eKTPUYECKUe,
MarHuTHbIE U T.II.

N3MmeHeHUe afire3MOHHBIX XapaKTepPUCTHK BOJIOKHA U
MaTpHILbI

I'a3oBble u
>KUJIKOCTHBIE
BKJIFOUEHMS,
M3MEHSIOIIIe

YripaB/ieHrie MacCOBBIMH U TETJIOBBIMU MacCOBbI€,

XapakTepuctukamu KM JWHaMHYecKue,
3/IeKTpUUecKre 1
TEIJIOBLIE
XapaKTePUCTUKHU
I[TIKM

OpHoHanpaB/ieHHbIE
BOJIOKHA

A

E TkanuHbie
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MarepuaJibl

Ne 12 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh

PacnioniokrTe (haKTOphl, MPUBOZSAILME K YIyUIIeHHUIO (PU3UKO-MeXaHWYeCKHX XapaKTepUCTHK
M0JIMMEPHBIX KOMITO3ULIMOHHBIX MaTtepuanos (IIKM) mcrnonb3yeMbIX IpY U3TOTOB/IEHUH 3/IEMEHTOB
KOHCTPYKLMM ABUTaTesiell HaunHasi C Hanbosiee BaXKHOTO.

K ¢dakropam, criocobcTByromm yayurieHnto cBorcts ITIKM crezyeT oTHeCTH:
1) ynyuleHve afre3suy apMUpYIOLEro BOJIOKHA U MaTpULibI

2) cobstofieHrie TeMIIepaTypPHOTrO peXKuMa TpH MoMMepr3alivii U3eust

3) BBeJileHUe TPEXMEPHOr0 apMUPOBaHus CTPYKTyphl [IKM

4) cHKeHUsI U3ruda BOJIOKOH apMaTyphbl

5) BBeZileHUe KOHTPOJISA 3a BJIaXXHOCTBI0 apMUPYIOLIUX BOJIOKOH

Ne 13 TIpouuTaiiTe TEKCT, BEIOEpPUTE MTPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kaxkue fonyiieHust BBOASTCS MPH OTIpe/iesieHH  YIIPYTHUX CBONCTB OfJHOHATPAB/IEHHOT0 CJIOf,
BBITTOJTHEHHOTO M3 KOMITO3UI[HOHHOTO MaTepHaJia, IPUMEHsIMOT0 B TIPOL[eCCe CO3aHuUs 7IeMEHTOB
KOHCTDYKIUM JBUraTesieil. Boibepure HeoOXouMble HAOOPHI JOMYILIEHHH.

1.BBoguTcs cienyroye JOMyLeHus:

a) KoMioHeHTbI KOMIIO3UIIMOHHOTO MaTepuasia sIB/sSOTCS OGHOPOAHBIMU U TMHEMHO- YIPYTHMU
MarepuanamH.

0). ApMupytolye BOJIOKHA SIBJISTIOTCS TIPSIMBIM U TIapasjie/lbHbIMU.
2.J151s1 yTIpOILleHUs1 pacueTOB BBOAUTCS PsAJ AOMYILeHUIA:

a) KomroHeHTb! KOMIIO3WLIMOHHOTO MaTepHasa SB/SIOTCS OAHOPOAHBIMU U JTMHENHO-YIIPYTUMU
MarepuanamH.

0) Crs3ytoliiee sIBASIETCS U30TPOITHBIM, @ BOJIOKHA MOTYT OBbITh M30TPOIMTHBIMU WJIH TPAHCBEPCATLHO-
W30TPOTTHBIMHU.

3.Beogutcs crepyrolue fonyLeHus:

a) ApMupylol1ie BOJIOKHA pacripeZiesieHbl paBHOMEPHO U UMEIOT OJMHAKOBOe CeueHHe
4.BBoguTCs C1eAyoIye JOIyIleHNs:

a) ApMupytolIrie BOJIOKHA SIB/ISIOTCS TIPSIMBIMU U MTapasiie/lbHbIMU

6) Apmupyrolye BOJIOKHA pacrpe/iesleHbl pABHOMEPHO U UMEIOT OJMHAKOBOE CeueHue.

Ne 14 TIpounTaiiTe TEKCT, BbIOEPUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIE BEIOOP
OTBETOB

C ueM CcBsI3aHBbI BBICOKHE MNPOYHOCTHBIE U CBOJCTBa MOJIMMEPHBIX KOMITO3UL[HOHHBIX MdTE€PHUA/I0B
Hd 0CHOB€ apaMH/JHbIX BO/IOKOH U l'lOJ'lI/IMepHOﬁ MaTpHUIbI.

1.Bricokue TMPOYHOCTHBbIE cBovicTBa [TIKM Ha ocHOBe dpaMH/HBIX BOJ/IOKOH CBAA3dHbI U BBICOKOM
TIJIOTHOCTBIO YTIdKOBKKW MdKPOMOJIEKYJT ITOJ/IMaMK/ida B BOJIOKHaXx

2. Bricokue npovyHOCTHBIe cBoMcTBa IIKM Ha 0CHOBe apaMUHBIX BOJIOKOH CBSI3aHbI C BBICOKOU
SHeprueii B3auMoZelCTBHS MOJIEKY/1 aTOMOB apOMaTUUeCKHUX PYTIT MEXXY TVIOCKOCTSIMU aTOMHBIX

CJIOEB.

3. Boicokue npouHocTHble cBoiicTBa IIKM Ha ocHOBe apaMuIHBIX BOJIOKOH CBSI3aHbI C O0/IBIINM
[MiaMeTPOM 3THX BOJIOKOH, YBEeJIMUMBAIOIIMX UX YCTOMUMBOCTD NIPH Harpy>kKeHUU
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4.Bricokue NMpoyHOCTHbIe cBorcTBa ITKIM Ha OCHOBe apaMU/JHBIX BOJIOKOH CBSI3aHbI C BBICOKOM
JKECTKOCTBIO Lerel apoMaThyeCcKuX NoIaMuioB.

Ne 15 TTIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

C yeM CBSI3aHBI BLICOKME MPOUYHOCTHLIE U XK€CTKOCTHBIE CBOMCTBA YI/ierjiaCTUKOB Ha OCHOBE
y1riiepoAHbIX BO/JIOKOH U HOHHMEPHOﬁ MaTpHILbI

1.BrIcoue »KeCTKOCTHbIe U MMPOYHOCTHbIE CBOMCTBaA YI/IETIIaCTUKOB CBA3dHBI C HAJTMYUEM BBICOKOM
aJire3rvn MaTrepuradjia BOJIOKHA U CBA3YHOLIETO.

2.BbICOKUE yKeCTKOCTHbIE 1 TIPOYHOCTHbIE CBOMCTBA YIVIEIIaCTUKOB CBSI3aHbI C HATMYUEM B HUX
(ubpUISIPHON CTPYKTYPBI XapakTepu3yeMasi BLICOKOM SHeprueli B3auMOo/IelCTBYs aTOMOB YI/IEpO/ia B
IJIOCKOCTH aTOMHBIX CJIOEB.

3. Bbicokue )KeCTKOCTHbIe U [IPOYHOCTHbIE CBOMCTBA YIVIET/IaCTUKOB CBsI3aHbl C HA/IMUKEM BbICOKOM
3Hepruel B3auMOZeMCTBHSI aTOMOB yI7Iepofia MeX/y TVIOCKOCTSIMU aTOMHBIX CJIOEB.

4. BricoKue >XeCTKOCTHBIE 1 POYHOCTHbIE CBOMCTBA YIVIEN/IAaCTUKOB CBSI3aHbl C HAJTMUKEM
YKeCTKOCIIeITHbIX apOMaTU4YeCKUX KOJlell, OTIpeJe/iSOIINX BbICOKUM MOAY/Ib YIIPYTOCTH TIO/IMMepa.

Ne 16 TTpounTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

UYeM OT/IMYAETCs CTa/IUs KApOOHM3ALMK OT CTaJjMy rpaUTH3aL|U YI/IePOAHOTO BOMOKHA.

1.  Craaus rpaduTH3aLMK SB/ISETCS ITEPBOI CTauel BLICOKOTEMITEPATYPHOH 00paboTKu U
npoTtekaeT npu Temmeparype 1173...2273 C c nonyuenueM g0 70% yrnepoza B BorokHe. Ctagust
KapbOOHU3aIMK SIBJISIETCS BTOPOU CTa/iuel U MPOBOAUTCS Tipu Temreparype 3273 C, B pe3y/bTare
BOJIOKHA cozepxkat o 99% yrnepoga

2. Crayus KapOOHU3AIWH SIBJISIETCS TIEPBOM CTa/JUM BBICOKOTEMITEPATYPHOH 006pabOTKH U MPOTEKAeT
ripu Temneparype 1173...2273 C c nonyuenuem 10 80%yrnepoga B BosokHe. Ctazgus rpadUTH3anvy
MpoBOAUTCS Npu Temneparype 3273 C, B pe3ysbTare BOJIOKHA copepskar 10 99% yriepoza.

Ha crapym kapboHM3aLMH IPOMCXOAUT HU3KOTEMITepaTypHast 00paboTKa opraHMyecKHX BOJIOKOH TIPU
temmnepatype 900K, ¢ 11e/1bI0 TIO/TyUUTh TIPe/IBAPUTETbHYI0 MOEKY/ISPHYIO CTPYKTYPY OyayIrero
BOJIOKHA.

3. KapboHu3alusi MpoBOJUTCS B aTMOC(hepe HHEPTHOIO rasa npu temmeparype 1000 — 1500°C.
Ilpu 3TOM TeMnepaType U3 BOJIOKHA Y[AIAIOTCS TIOYTH BCe JIeMeHTHI 32 UCK/IIoueHneM yriepoga. Ha
craguu rpaduTrsanuu Temreparypa o6paborku gocruraet 1500 C u Bbiie.

4,  Craaus KapOOHM3AL[MK ¥ TPAaHUTH3ALIMH PUBOASITCA TIPY OAHUX U TeX ke Temmeparypax 1400 C
Y OTJIMYAIOTCS] XAMUYECKUM COCTAaBOM CPe/Ibl, B KOTOPOU MPOMCXOAUT 00paboTKa MCXO[HOTO MPOJYKTa.
IMpu temneparype Hwke 1000°C MPOUCXOAUT OCHOBHOM MPOIIECC y/aieHus Ta3000pa3HbIX MPOAYKTOB
MUPO/IM3a: MeTaHa, LIMaHUCTOr0 BOLOPO/a, BO/bI, YIVIEKUC/IOrO ra3a, OKUCH yIVIepOAa, BOLOPO/a,
aMMUaKa U 1jeJIoro psifa yrieBoJopozoB.
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