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1. Ilesaun ocBOeHHUS TUCHMILJIMHBI.
OCHOBHOM 1IeJIBI0 OCBOSHUS JUCIHUIINHBI «MeXaHuKa KOMIO3UIHOHHBIX
MAaTepuaJjioBy CIEAYeT CUUTATh!

- TMOJArOTOBKY CIELMAINCTA K JEATEIBHOCTH, CBS3aHHOM C IPOEKTHUPOBAHUEM
KOMIIO3UTHBIX KOHCTPYKLUMW JUISl PAa3iIUYHBIX OTpACIed MAIIWMHOCTPOEHUS U
TPAHCIIOPTa C MPUMEHEHUEM COBPEMEHHBIX CPEJICTBA BBIYMCIUTEILHON TEXHUKHU U
KOMIIBIOTEPHBIX IIPOTPAMM.

K ocHOBHBIM  3ajayaM  OCBOCHUS  AUCUMIUIMHBI  «MexaHMKa
KOMITO3UIIMOHHBIX MATEPHAJIOB) CIIEYET OTHECTH:

- U3y4YECHUE METONOB U CPEACTB ISl ONPEACICHHUS] MEXaHUYECKUX CBOMCTB HOBBIX
KOMITIO3UTHBIX MaTEPHUAJIOB,;
- OCBOCHHME METOJIOB MPOEKTHUPOBAHUS KOMITO3UTHBIX KOHCTPYKIMI U BBIOOpA
ONTUMAJIbHBIX CTPYKTYpP apMHUPOBAHUS ISl 3aJaHHOTO BUJA HArPYKECHHUS;
- O3HAaKOMJICHHE C OCHOBHBIMU MPEUMYIECTBAMH, KOTOPbIE MOTYT OBIThH
JOCTUTHYTHI IIPY 3aME€HE TPAJUIIMOHHBIX CIIJIABOB HA KOMITO3UTHI.
2. Mecto aucuuniinubl B ctpykrype OOII cneunasanrera.

Juciurnnmraa «MexaHuKa KOMIO3WIIMOHHBIX MaTE€pUANIOB» OTHOCHUTCSA K
0a3oBOoil yacTM (AMCHMIUIMHBI  CIenuangu3anuv) bioka 1 OCHOBHOM
00pa3oBaTEIbLHON MPOTrPaMMBbl CTICITUATUTETA.

«MexaHnKa KOMIO3WIIMOHHBIX MAaTE€pUAIIOB)» B3aWUMOCBSI3aHA JIOTUYECKU H
COAEPKATEIbHO-METOAUYECKNA CO CIECAYIOIIMMHU IHUCUUIUIMHAMUA W TPaKTUKaMU
OOIT:

— dusuka

- Maremaruka

- ConpoTHBJIEHUE MATEPUATIOB

- MarepuanoBeneHue

- Teopus ynpyroctu

- OcHOBBI (PU3UKH MPOYHOCTU U MEXAHUKA Pa3pyIICHUS

- TexHonorust KOHCTPYKIMOHHBIX MAaTEPUATIOB

3. IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00y4eHUS 0 JAMCHHUILIMHE,
COOTHECCHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHHMS 00pPa30BaTe/IbHOM
NPOrpamMMmBbl.

B pesynbrare OCBOCHUS JTUCHUIUIUHBI y OOydaromuxcs (QopMHUpPYIOTCS
CJIEIYIONTME KOMIETEHIIMN U JIOJDKHBI ObITh TOCTUTHYTHI CIEAYIONINE PE3yIbTaThI
oOy4eHus Kak 3Tarn (popMUPOBAHHS COOTBETCTBYIOIINX KOMIETEHITUN:

Kona B pe3yabTraTe ocBOCHUA IIepeyeHs MUIAHMPYEMBIX Pe3yJIbTATOB
KOMIIeT oOpa3oBareJbHOM
eHIMHU NMporpaMmabl
00y4aKIIMICS J0JIKEH
00J12/1aTh:




OIIK-4

Cnoco0eH npoBOAUTh
HCCTICIOBAHMS,
OpraHU30BHIBAThH
CaMOCTOSITENIbHYIO U
KOJUICKTUBHYIO HAy9HO-
HCCIIEIOBATENBCKYIO
NeSTETHPHOCTD TIPH
pEIIeHNH MHKECHEPHBIX U
HAyYHO-TEXHHUECKUX
3aJ1a4, BKJIFOYAOIINX
TUTAaHWPOBAaHUE U
TIOCTAHOBKY CIIO’KHOTO
IKCIIEPUMEHTA,
KPUTHUYECKYIO OIICHKY U
WHTEPIPETAIHIO
pE3yIbTaTOB

3HaTh:

- KJ1JacCU(UKALIMIO U OCHOBHBIE CBOMCTBA
COBPEMEHHBIX KOMITO3UTOB

- KPUTEPUU IPOYHOCTH KOMIIO3UTOB,
YUHTBHIBAIOIIMX HAIIPaBJICHHBIN XapakTep
pa3pylIeHHs

Ymersb:

- BBIOpATh COCTaB U CTPYKTYPY apMHUPOBAHUS
KOMITO3UTA JUIsl KOHKPETHOW JIeTalu

- OTPEEINATH MOJIHBIM HabOp yIpyro-
IIPOYHOCTHBIX XapaKTEPUCTUK U MTapaMeTphl
KPUTEPHUEB IIPOYHOCTH

Baanern:

- SKCIEPUMEHTAIbHBIMU METOIAMHU
onpeaeneHus MoJHOTro Habopa ynpyro-
MIPOYHOCTHBIX XAPAKTEPUCTUK aHU30TPOITHBIX
KOMIIO3HTOB

- IPOrPaMMOM OCJIIOMHOTO pacyeTa HeCylen
CIIOCOOHOCTH KOMIO3UTHBIX KOHCTPYKIIUI

4. CTpyKTYypa H coepKaHue TUCHUILTHHBI.

OO6m1ast Tpy10€MKOCTh JUCIUIUIMHBI COCTABIIAET / 3a4ETHBIX €IUHHMIBI, T.C.
252 akagemMuueckux dYaca (M3 HuX 126 dYacoB — camocTosTenbHas paboTa
CTYJIEHTOB).

Ha derBeproM Kypce B BOCBMOM CEMECTPE BBIACISIOTCS 4 3adeTHBIC
equHUIBL, T.e. 144 akameMuyeckmx 4acoB (M3 HUX 72 4Yaca — CaMOCTOSATEIbHAs
paboTa CTYyJICHTOB).

Ha maroM kypce B 1€eBAATOM CEMECTPE BBIICISIIOTCS 3 3aYCTHBIC CIUHUIIBI,
T.e. 108 akagemuyeckux wacoB (M3 HUX 54 daca — camocTosTelIbHas padboTa
CTYJICHTOB).

Paznensr nucnumimabl  «MexXaHMKa KOMIO3HMIMOHHBIX MATEPHAJIOB)
M3Yy4aroTCs Ha YETBEPTOM H ITSITOM Kypce.

BocbMmoii cemectp: nekuuu — 2 yaca B Heaeno (36 4acoB), ceMHUHApPCKHE
3aHATHS — 2 yac B Henento (36 yacoB), hopma KOHTPOJIS — 3a4erT.

JeBsAThIil cemecTp: yekiuu — 1 dac B Henento (18 udacoB), cemMmuHapckue
3aHATHSA — 2 yaca B Heaelro (36 4acoB), popma KOHTPOJIS - DK3aMEH.

CTpyKkTypa M COAep’KaHHE AUCIUIUTMHBI «MeXaHHMKa KOMIO3HIIHOHHBIX

MAaTepHAaJIOBy» 10 CPOKaM U BUJaM paboThl oTpakeHsl B [Ipunoxenun 1.




Coaepsxanue pa3aesioB IHCHUIIHHBL.
CenbMmoii cemecTp
A. BBenenue

[Ipenmer, 3anaun u coaepkanue TucHUIIMHBL. CTPyKTypa Kypca, €ro MecTo
U pOJib B MOJATOTOBKE, CBSI3b C APYTUMHU AUCHUTUIMHAMUA. OCHOBHBIE TEPMHUHBI U
onpeneneHusi. OCHOBHBIE CBOMCTBAa U 3(PPEeKThl MPUMEHEHUS KOMIIO3UTOB B
MaIIMHOCTpOeHUU. McTopusi co3maHus KOMIIO3UIIMOHHBIX MaTepuaioB. [lepBbie
IPUMEHEHUSI CTEKJIOIUIaCTUKOB. OCHOBHBIE TpeOOBaHUS K KOHCTPYKLMOHHBIM
MarepHuajiaM B MalIMHOCTpoeHUH. [IpruMeHeHre KOMIIO3UTOB: aBUAIUS U BOCHHAS
TEXHUKa, CIIOPTUBHOE CHApsHKCHHE, KaHAThl, MaXOBUKH—HAKOIWTEIN HHEPTUH,
IIMHHBIA KOpH, apMarypa O€TOHa, IyJeHeNpOoOUBaeMbIe >KHUIIETHI, OpOHS,
MeJIUIINHA, CTPOUTEIBCTBO, CYIOCTPOCHHE.

b. KoHcTpyKIIMOHHBIE CBOMICTBA KOMIIO3UIIMOHHBIX MATEPHUAJIOB.

[IpeacraBnenuss o kommo3utax. OmnpeneneHne U KiIacCU(PUKALUUsS KOMIIO3HTOB.
Tpu cekpera NPOYHOCTH KOMIO3UTOB (MacmITaOHBIA 3PGHEKT, TOPMONKEHHUE
TPEIMHBl TMOBEPXHOCTBK pa3fena, CTATUCTHYECKUM XapakTep IPOYHOCTH
BOJIOKOH). KOHCTPYKIIMOHHBIE UM TEXHOJOTMYECKHUE CBOICTBA KOMITO3UTOB.
VY nenpHast NpOYHOCTH M yAENIbHBIM MOylb. CTpyKTypa, CBOMCTBA U IPUMEHEHHUE B
TEXHUKE MOJUMMEPHBIX M KOMHO3UTHbIX MarepuanoB (IIKM). [loaroBeuHoctsb
KOMIIO3ULIMOHHBIX MaTepuasoB. BiMsHue TeMieparypsl U BJaXKHOCTH Ha CBOWCTBA
KOMITO3UTOB. KilMMaTnueckue UCHBITaHMsI U CTapeHHUE. Y CTAIOCTHBIE CBOWCTBA U
IIOJI3Y4€ECTh KOMIIO3UTOB. ConporusiieHne KOMIIO3UTOB CIABUTOBBIM
nepopmarnusaM. Bonokauctele apmupyomue mMarepuansl. MacmtaOHbI 3P dexT
npouHoctd.  CrexisiHHbIe BOJIOKHA. CocTaB CTekia, AUaMeTp U CBOMCTBA
CTEKJIOBOJIOKOH, MOBEpPXHOCTHasA oOpabotka. IlomydpabpukaTel: pOBUHTH, TKaHHU,
MaTbl W3 PYOJEHBIX BOJOKOH, TEKCTUJIbHAsA CTEKJIOBOJOKOHHAs MpsKa.
N3MmenpueHHbIE BOJIOKHA, MOKpPBITHA. Bplcokocwimkatel U kBapl. DPusuko-
MEXaHUYECKNE, XHUMHUYECKHE, TEPMHUYECKHME CBOMCTBA.  BBICOKONpPOYHBIE U
BBICOKOMOJIYJIbHBIE ~ yTJ€pOAHbIE BOJIOKHA. ChIppe 1 HUX  MOJYYECHUS.
Kapbonuzauusa wu rpadutuzanusa. CTpykTypa U MEXaHUYECKHE CBOMCTBa
YTJIEBOJIOKOH HAa OCHOBE NOJIMAKPUIIOHUTPpUIIA. BOIOKHA U3 IEKOB. DIEKTPUUYECKHE
CBOMCTBA BOJIOKOH. YTJIEIJIACTUKU C TEPMOILIACTUYHBIMUA U TEPMOPEAKTUBHBIMU
CBS3YIOUIMMH. ['MOpuIHbBIE MaTepHalibl C YIJIEPOJHBIMU BOJIOKHAMH. YTJIEpOJI-
yIaepoAHble MaTepuajbl, TEXHOJIOTUH, CBOWMCTBA, mpuMeHeHue. OOpaboTka
YIJIeIacTUKOB. BopHble, kepamuueckue, 0azajbTOBbIE BOJOKHA. TeXHOJIOTHA
MoJIy4eHus: OOpOoBOJIB(MPAMOBBIX U OOpPOYTIEPOAHBIX BOJIOKOH. [IpumeHeHue
oopamomunua.  KapOua-kpeMHUEBbIE  BOJIOKHA. BrICOKOMOJIEKYIIIpHBIE,
BBICOKOMO/IYJIbHBIE OPraHWYECKHUE, ApAMUIHBIE BOJOKHA U TKaHU Ha MX OCHOBE.
Texnonoruu nonyuenusd. Kesnap, CBM. Mexanndeckue, TEIJIOBbIC, XUMUYECKUE
cBoiicTBa. Matpuusl B kommo3ute. Ha3Hauenwe u Kiaccuukanus MaTpull.
Kepamuueckas,  Mertaymueckas,  NOJHMMEPHAs,  YIJIEPOJHAs  MAaTpPHIIBL
TepmornnacTuuHble M TepMOpeakTUBHble  noiumepbl.  [lonusduphsble,
(beHonpopManbaeruiHble, 3MOKCUIHbBIE, MOJUUMUIHBIC, KPEMHUHUOPTaHUYECKHE
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CBSI3YIONIHE. Metoasl  OTBEPKACHUS. Yckopurenu, MJ1aCTU(PUKATOPHI.
CtpykTypHBbIE OCOOCHHOCTH M MEXaHWYECKHE CBOWCTBA KOMIIO3UTOB, CXEMBbI U
METOJbl ApPMUPOBaHUs. TKaHHBIE KOMIO3HUTHI. XAOTHYECKOE apMHUPOBAHUE,
OPUEHTHUPOBAHHOE APMHUPOBAHHE BOJOKHAMH, TPEXMEPHOE, MNPOCTPAHCTBEHHOE
apMupoBaHue. TE€XHOJOTUs U3TOTOBJIICHUS ACTAIECH W W3ACIUN U3 TMOJUMEPHBIX
KOMITO3UTOB. lIpomecchl WM3roTOBIEHUS HAETalCd W U3ACIAUN U3 TMOJUMEPHBIX

BOJIOKHUCTBIX KOMITIO3UTOB. TexHomorusa U3TOTOBJICHUS YTJIEPOJIHBIX
KOMITO3UIIMOHHBIX MaTepuayioB. [IOHATHE O TEXHOJOTMYECKUX HAMPSIKECHUSIX.
TexHomornu Wu3rOTOBJIECHUSA OeTalicH n3 IIKM: BamoTka, BBIKJIAJIKA U

(dbopMoBaHHE MPENPEroB, SKCTPY3Us, MyNTPY3Us, JUThE MO JaBiIeHUEM. MeToabl
MEXaHU4eCKON 00pabOTKU U COCTMHEHMSI TTOJTUMEPHBIX KOMIIO3UTHBIX JETaJEH.

B. Dj1eMeHThI MEXaHUKH YIIPYTOr0 AaHU30TPOIHOIO TeJIa.
DOEHOMEHOJOTHYECKUM W CTPYKTYPHBIA IOAXOJIBl B MEXAaHHUKE KOMIIO3UTOB.
BapuannoHHblii moaxoa K oleHke rpaHul] 3(p@exkTuBHbIX Moxayiel. OLeHKu
Qoiurra u Peiicca. [loHATHE “U30TPOMHOrO” KOMIIO3UTA C CHUMMETPUYHBIM
pacnoJIoKEHUEM TpeX U 0oJiee CeMENCTB BOJIOKOH. METOoT OmnpeAesieHus ynpyrux
KOHCTAHT U30TPOITHOTO KOMIIO3UTA. Y PAaBHEHUS MEXAHUKHU CIOUCTHIX KOMIIO3UTOB.
Mexanuka AepOpMHpPOBAaHUA U Ppa3pylIeHUS KOMIIO3UTHBIX MAaTe€pUaloOB U
KOHCTpYKIIMK. Teopuss yHmpyrocTh aHWU30TPONHOTO Tena. BapuannoHHO-
MaTpuyHble (OPMYJIHMPOBKM 3aJad MeEXaHMKH TBepAoro Tena. OCHOBHbIE
ypaBHEHUSI U MOJIENH AehOPMUPOBAHUS MHOTOCIONHBIX 000s10ueK. OO00IICHHBIN
3akoH ['yka M 4MCII0O HE3aBUCHUMBIX YNPYTUX KOHCTaHT (B oOmem ciydae — 21
ynpyrasi KOHCTaHTa aHM30TPONHOro martepuana).  [IpeoOGpa3oBaHue TEH30pOB
[IPA TOBOPOTE KOOPAMHATHBIX OCEW. BHIBI yIpyrom CUMMETPUHU: H30TPOIIHS,
OpPTOTpPOIHUS, TPaHCBEpCalbHas HU30Tpomnus. THUIBI U OCOOEHHOCTH pa3pyLICHUS
KOMIO3UTOB. [IpuMeHEHNE >HEPreTUYECKOrO YCIOBHS PACCIOEHUs Uil pacuera
Hecyliel CIOCOOHOCTH U3TH0AaeMbIX CJIOMCTBHIX O0ajoK, CXKAThIX KOMITO3UTHBIX
cTepkHed W TpyO. MexaHuka paspylieHHs KOMIIO3UTOB. TE€H30pHO-
ITOJIMHOMUAJIBHBIE KPUTEPUHM NPOYHOCTH. Kpurepunm NpPOYHOCTH KOMIIO3UTOB,
YUYUTHIBAIOIIME HANPABICHHBINA XapakTep UX paspyueHus. Kpurepun npodHocTr
HaMOTAHHBIX KOMIO3UTHBIX TPYO MpHU PaCTSKEHUU, KPYYCHHH U TPHU CIOKHOM
HaIpsKEHHOM COCTOSIHUMU.

Bocbmoii cemectp.

I'. MeToabl MeXaHMYeCKUX MCNBITAHUMA BOJJOKHUCTBIX KOMIIO3UTOB.

MeTonpl CTaTUYECKUX MCIBITAHUNH KOMIO3UTOB.  OmnpeneneHne CTaTHYECKUX
CBOMCTB CTEKJIOIIJIACTUKOB M YIJICTUIACTUKOB MPU PACTSHKEHUH, COKaTHHU, U3rHoe,
CJI0)KHOM HamNpsi’)KEHHOM COCTOSIHMU. OrnpenesieHue MOJyJel CIBUTa KOMIIO3UTOB
MpU KPYYECHUH, CABUTE U IO MEPHOJIaM KPYTUJIbHBIX KojieObaHuil. (OcoOeHHOCTH
WCTIBITAHUM HAa U3TMO U OMNpeJeICHuE MEKCIOMHOTO MOAYJISl CBUTa IO MOMPABKE
K mnporudy. MeToapl HUCIHBITAHWNA KOMIIO3UTHBIX OOpa3llOB Ha TMOJ3YyYeCTh U
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OCHOBBI HACJIEACTBEHHON Teopuu mnossyuyectu. SAnpo Abens u sapo PaborHoBa.
[Tonobue wu30XpOHHBIX KpUBBIX. JlnarpaMMa MIHOBEHHOTO Je(pOpPMHUPOBAHUS.
Metonbl BBICOKOCKOPOCTHBIX JIMHAMHYECKUX HWCHBITAHUM KOMIIO3UTOB. 3a/ayu
ucneiTanuii. Pacmpoctpanenue BonH. Koaddunument aunammunoctu. ["azoBas
MyIIKa: CKOPOCTh cHapsaa. [[poOrBaHue IIIACTHH U OCTATOYHAS IPOYHOCTb.

J. MeToabl pacyera 1 ONTUMHU3ALMUA KOMIIO3UTHBIX 3JICMEHTOB.

TpexciioliHbIE W MHOTOCIOMHBIE KOHCTPYKLUHH.  AJropurMusanus 3agad o
1e(pOpMUPOBAHUHU U IPOYHOCTU MHOTOCIIOMHBIX KOMIIO3UTOB. MeTOo/Ibl pacyeTa Ha
OPOYHOCTb W JIOJITOBEYHOCTh. DBiMsSHME KOHLIEHTpAllMM HanpsDKEHWM Ha
IIPOYHOCTH BOJIOKHUCTBIX KOMIIO3UTOB. Pacdyer M KOHCTpyMpOBaHUE COCAUHEHUN
m3nenuid u3 IIKM (3akienouHsle, KieeBble, MEXaHUUECKHE, OMOMEXaHUUECKUE).
Pacuer DpPOYHOCTM KOMIO3WUTHBIX IUIACTHUH, CTEP)KHEH, UUIMHAPUYECKUX
000JIOUEK MpHU pa3IMYHBIX CXEMaxX apMHUpOBaHUS. PacueT M NpoeKTHUpOBaHUE
KY30BHBIX JeTajei, Oaliok, maHejled M3 KOMIIO3UTOB. TumnosBpie >JIEMEHTHI
KOHCTPYKIMH M3 KOMIIO3UTOB, CHOCOOBI MX (popMupoBaHusi M pacyera. Pacuer
MPOYHOCTH M JOJITOBEYHOCTU KOMIIO3UTHBIX Oanok, (PEpMEHHBIX KOHCTPYKIUH,
MHOT'OCJIOMHBIX IJIACTHH, MaHesiel u 00onovek. [IpoeKkTHBIN pacyeT KOMIO3UTHBIX
neraned. [IpoeKTHBIN pacyeT CTEKJIOILIACTUKOBOM PECCOPHI C YYETOM MOJI3YYECTH,
CJIOKHOTO TMOPUIHOTO apMUPOBAHMSI, BOZMOXKHOCTH PAaCCIOCHHS ITPU KPYUYEHHUH U
u3rube. [IpuHUIUIIBI ONTUMATIBHOTO MPOEKTUPOBAHUS KOMIIO3UTHBIX MaTE€pPUAIOB-
KOHCTpYKIMH.  OnTumusanust  CTPYKTYypbl  apMHPOBAHUS  KOMIIO3UTHOTO
KapJaHHOIO BaJja IIpU IEPEMEHHBIX yIJIaX apMUPOBAHUA C YYETOM JTUHAMUYECKOU
YCTOMYMBOCTH, MPOYHOCTH U 000JI04€4YHOM (HPOPMBI IOTEPH YCTOMUUBOCTH. BBIOOD
ONTUMAJBHBIX CXEM apMUPOBaHMsI AJi1 TPyO U COCYAOB JaBiieHUsl. PaBHONIpOUYHbIE
OayioHbl fAaBineHus. HuTsHas Mozenb M YTOUYHEHHBIE KPUTEPUU TPOUYHOCTH.
Cxema OILIGHKM HaAEXKHOCTH OayuloHa UId C)KaToro MNPHUPOJHOTO raza IpH
BO3HMKHOBEHUHU B CTE€HKaX Ne(EKTOB THUIA TPEUIMH M pacciaoeHuid. [locnoiHbri
METOJl BBIYMCJIEHUS HANPSHDKEHUHM B CIOSAX apPMHUPOBAHHBIX IUIACTUKOB €
MPOM3BOJBHON CXEMOW apMHUpPOBAHHUS. YTPOIICHHBIM METOJ pacyeTa sl CHIBHO
AHNU30TPOITHBIX KOMIIO3UTOB THUIIA YTJICILIACTUKOB.

E. ledexkTnl 1 MeXaHUKA pa3pylIeHUs KOMIIO3UTOB

MukpoaedekTbl B KOMIOHEHTaX — B BOJIOKHaX W B wmatpuie. JledekTtol B
apmupyromux odneMeHntax. Jlepextst B marpumnax. IloBepxHocTn pasnmena
«BOJIOKHO—MaTpuiia». TexHnonoruueckue nedextsl. KoHcTpykimoHHbie AeEKTHI.
DKCIuTyaTaluoOHHBIE 1e(DEKTHI.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Mertoauka mpenojaBaHusl AUCIHUILIMHBI «MexaHuKa KOMITO3UIIMOHHBIX
MaTepualioBy W peaau3alus KOMIIETEHTHOCTHOTO TOJAXOAa B W3JIOKEHUH U
BOCIIPUSITUU MaTepHalia IpeaycMaTpUBaeT UCIOJIb30BAHUE CIEAYIONTUX aKTHBHBIX
Y UHTEPAKTUBHBIX (JOPM MPOBEACHUS IPYNIOBBIX, UHAUBUIYAIbHBIX, Ay TUTOPHBIX



3aHATHI B COYETaHUM C BHEAYJUTOPHOM paboTON C 1eiblo (OPMHUPOBAHUS U
pa3BUTHS NpOodecCUOHATBHBIX HABBIKOB, 00YYarOUUXCSl:

— 00CyXIeHHE U 3allUTa Ha CEMUHapax pedeparoB Mo JUCIUILINHE;

— TIOArOTOBKA, NPEICTAaBICEHHE M  OOCYXJEHUE TMpE3eHTAlH Ha

CCMHHAPCKHUX 3aHATUAX,
— MPOBCACHHUEC MACTCP-KJIIaCCOB OJKCIICPTOB M CICHHUAIIMCTOB II0 MCTOJaM
HUCIBITAaHUN KOMIIO3UTOB.

VYienbHbId BEC 3aHATUH, MPOBOJMMBIX B HHTEPAKTUBHBIX (OpMaX,
ONpelereH TJIABHOM LEJNbI0 M COACpPKAHMEM JHUCHMIUIMHBL  «MexaHuka
KOMIIO3UIIMOHHBIX MAaTE€pUAJIOB», U B ILIEJIOM IO JUCLUUIUIMHE COCTaBisieT 25%
ayIUTOPHBIX 3aHATHUH. 3aHATHS ~ JIEKHMOHHOro  tumna coctasisitoT 50% ot
o0beMa ayAUTOPHBIX 3aHITHH.

6. OueHovHbIe cpeacTBa JJIsl TEKYILIEro KOHTPOJIsSI YCIIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M0 UTOTaM OCBOECHUS TUCUHUILIMHBI U Yy4e0HO-
MeTOoN4YecKoe odecneyeHue CaMoCTOATEIbHOI padoThI CTYIeHTOB.

B mpomecce oOydeHUs UCIOIB3YIOTCS CIEAYIOMIME OIEHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJCHTOB, OIIEHOYHBIE CPEJCTBA TEKYIIErO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUMN:

B BocbMOM ceMecTpe

- pedepar 1o temam: «OCHOBHBIE THIIBI M CBOMCTBA KOMIIO3UTOBY», «MeETOIbI
HCIIBITAHUM KOMIIO3UTOB» M «MexaHuka ae(opMHUpOBaHHUS KOMITO3UITMOHHBIX
MaTepuasioBy (MHIUBHIYATBHO JUIS KaXKI0TO 00yUYaroIIerocs).

B ceabMom cemecTpe
- MOATOTOBKA pedepara U BHICTYIUIEHHE HA CEMUHAPCKOM 3aHATHH C MTpe3eHTaIeH
u oOcyxnenueM 1o TemaMm: «MexaHuKa pa3pymieHusT KOMITO3UIIMOHHBIX
matepuanoB», «lIpuMepsl TNPOEKTHOTO pacdyeTa KOMIIO3UTHBIX DJIEMEHTOB
KOHCTPYKUMI» (MHIMBUAYATBHO JJISl KaXKA0T0 00Yy4aroIerocs).

OOpasubl TECTOBBIX 3a/JaHUN, KOHTPOJBHBIX BOIPOCOB, TeM pedeparTos,
3a4ETHBIX M SK3aMEHAIIMOHHBIX OUJIETOB MPUBEACHBI B IPUIIOKEHUH 3.

6.1. ®OH/1 OLICHOYHBIX CPEJICTB JJIf POBeIeHUs MPOMEKYTOUYHOM ATTeCTAlNHU
00y4aromuxcs no JMCUUIINHE (MOIYJIIO0).

6.1.1. TlepedyeHb KOMIIETCHIIUN C YyKa3aHWEM OJTamoB WX (opmupoBaHus B
MpoIIecce OCBOEHUST 00pa30BaTEbHON MPOrPAMMBI.

B pesymbrare OCBOGHUS AUCHUILUIMHBI (MOAYHs) (DOPMHUPYIOTCS CIEIYIONTHE
KOMITCTCHITNH:

Kon B pe3yabTare ocBOeHUs 00pa30BaTEILHON NPOrpaMMbl 00y4a0IIHIiCA
Komnerennun JOJI2KEH 00.,1a1aTh
OIlK-4 Cnioco0eH NpoBOIUTH UCCIIEIOBAHUSI, OPTaHU30BBIBATH CAMOCTOSITENBHYIO U




KOJUIEKTUBHYIO HAyYHO-HCCIIEI0BATENbCKYIO AESITEIbHOCTD IIPU PELIEHUH
WHXCHEPHBIX M HAYYHO-TEXHUYECKHX 33]1a4, BKIFOUYAIOIINX TUIAHUPOBAHKE U
MOCTAHOBKY CJIO’KHOTO SKCIEPUMEHTA, KPUTUYECKYIO OLIEHKY U
MHTEPIIPETALNIO PE3YJITaTOB

B  mpomecce ocBoeHms — 00pa3oBaTENFHOW — MPOTPAaMMbI  JITAaHHBIC
KOMIICTCHIIMM, B TOM YHCIE - WX OT/ACIbHBIC KOMIIOHEHTHI, (OPMHPYIOTCS
MOJTAlTHO B COOTBETCTBHM C YYEOHBIM IUIAHOM W KaJICHIAPHBIM TpapuKOM
y4eOHOro npoiecca.

6.1.2. Onucanue nokasareJieil 1 KpuTepueB OLlECHUBAHUA KOMIIeTEeHIN,
(popMupyeMBIX 110 HTOTaM OCBOCHHUSI JUCHMILIMHBI, ONIMCAHUE IKAJI

OIICHUBAHHA.
[Toka3zarenem OLCHKH KOMHGTCHHHﬁ Ha  Pa3IMYHbIX oTallax nux
(bOpMHpOBaHHH ABJIACTCA JOCTHIXKCHHC 06y‘-IaI-OHII/IMHC5I INIAHUPYCMBIX

PE3YyJIbTAaTOB 06yquH;1 10 AU CHUIIJINHC.

OIIK-4 Cnocoden NMPOBOAUTH UCCJICA0OBAHNS, OPraHU30BbIBATH CAMOCTOATEIBbHYIO U KOJUVICKTUBHYIO HAYYHO-

HUCCTEA0BATEIBCKYIO A€ATECJIbHOCTD NP PCIICHUN HHKCHEPHBIX U HAYYHO-TEXHUYCCKHUX 3a/1aY, BKIIOYAI0IIUX

IJIAHUPOBAHUE H MIOCTAHOBKY CJI0KHOI'0 IKCIIEPUMEHTA, KPUTHYECKYI0 OLleHKY M MHTePIIPeTaliI0 Pe3yJIbTATOB

Kpurtepun oueHuBanus
IHoka3zaren
2 3 4 5

3HATH: OOyuaromuiics OO0yyaroimuiics OO0yyaromuics OOyuaromuiics
KnaccuuKaly | JeMOHCTPUPYET MOTHOE JIEMOHCTPHUPYET HEMOJIHOE | JEMOHCTPUPYET JIEMOHCTPHUPYET
10 ¥ OCHOBHBIC | OTCYTCTBHE HJIH COOTBETCTBHE 3HAHHIA YaCTUYHOE COOTBETCTBUE | MOJHOE
CBOWCTBA HEJIOCTATOYHOE 3HAHUE KIaccu(UKAIMU | 3HAHWI KJIacCU(PHUKAIIMKA | COOTBETCTBUE
COBPEMEHHBIX | KJIacCU(PHUKAINHU U OCHOBHBIX CBOHCTB 1 OCHOBHBIX CBOWCTB 3HAHWH
KOMIIO3UTOB, OCHOBHBIX CBOMCTB COBPEMCHHBIX COBPEMCHHBIX KJ'IaCCI/I(I)I/IKa]_[I/H/I
KpUTEPUH COBPEMEHHBIX KOMITO3UTOB; KPUTEPUCB KOMITO3UTOB; KPUTEPUEB | M OCHOBHBIX
IIPOYHOCTHU KOMIIO3UTOB; KPUTEPUEB IIPOYHOCTU KOMIIO3UTOB, IIPOYHOCTU KOMIIO3UTOB, | CBOMCTB
KOMIIO3UTOB, IIPOYHOCTH KOMIIO3HUTOB, YUUTBIBAIOIHUX YUUTBIBAOIHUX COBPEMCHHBIX
VUUTHIBAIOIINX | YUUTHIBAOIINX HaMpaBJICHHBII XapakTep | HAMPABICHHBIA XapakTep | KOMIIO3UTOB;
HaIIpaBJICHHBIM | HAIPAaBJICHHBII XapakTep pa3pyLICHHUs. pas3pylLICHUs, HO KPUTEPUEB
XapakTep paspyuieHus Jonyckatotcst JIOTTyCKaeT MPOYHOCTH
paspyuiCHus 3HAYUTCIIbHbIC OHH/I6KI/I, HE3HAYNUTCIIbHbBIC KOMIIO3UTOB,

oOyJatouiics OIIMOKH, HETOYHOCTH, YUYATBIBAIOIINAX

UCIIBITHIBACT 3aTpYAHCHHS TIPH HaTpaBJICHHBIH

3HAYUTEIIbHBIC aHaJM3e BOBMOXHOCTeH | Xapaktep

3aTpYAHCHHMS TIPH aHAIN3E | IPUMEHCHUS pa3pyleHus,

IIPUMEPOB NIPUMEHEHUS KOMIIO3UTOB. cB0OOOHO

KOMITO3UTOB ornepupyeT

nproOpeTEHHBIM
1 3HAHUSAMU.




yYMeTh: OO6yuaromuiicst He yMeeT OO0yuarommuiics B OObyuarommuiics OObyuarommuiics
BBIOpaTh BBIOpATh COCTaB U HEJOCTATOYHOU CTETIEHH | JIEMOHCTPHPYET JIEMOHCTPHPYET
CoCTaB 1 CTPYKTYPY apMHUPOBaHUS yMeeT BBIOpaTh COCTaB U | YaCTHYHOE COOTBETCTBUE | MOJIHOE
CTPYKTYpPY KOMITO3HTa ISl CTPYKTYPY apMUPOBaHUs | yMEHHS BBHIOpATh COCTAB | COOTBETCTBHE
ApMHPOBANHA KOHKPETHOH JeTaly; KOMITO3HTA ISt U CTPYKTYpY YMEHHS
KOMITO3HTA IS . N
KOHKDETHOH OTIPENIEIISATh MTOTHBIA HA0OP | KOHKPETHOU )leTam/IV; apMUPOBaHHUS K?MHOSI/IT& BBIOpATh COCTaB
JCTAI, YIIPYTO-POYHOCTHBIX OIIPEAEIATH MOTHBINA JUISl KOHKPETHOHU JIeTalu; | U CTPYKTYpY
OTIpeIENATh XapaKTepUCTHK 1 Habop ympyro- OIIPEAEIATH MOTHBINA apMHPOBAaHUS
HOJIHBINA HA0OP | mapameTpsl KPUTEPHEB MPOYHOCTHBIX Habop ynpyro- KOMIIO3UTa JJIs1
yHpyro- TIPOYHOCTH XapaKTEePUCTHK U MIPOYHOCTHBIX KOHKPETHOMN
TIPOTHOCTHBIX napamMeTpbl KpUTEpHEB XapaKTePUCTUK U JeTaJH;
XapaKTePHCTHK
1 napameTpbI npoYHOCTH. J{oMycKatoTes | mapamMeTpsl KpUTeprueB onpez[ejvm)
KpHTEpHER 3HAYUTEIbHBIC OIINOKH, NPOYHOCTH. Y MEHHS HOJTHBIN Habop
IPOYHOCTH oOyyaromuiics OCBOEHBI, HO yIpyro-
UCTIBITHIBACT JIOIYCKArOTCS MPOYHOCTHBIX
3HAYUTENLHBIC HE3HAYUTEIIbHEIE XapaKTEePUCTUK
3aTpyIHEHHUS TIPU OIMOKH, HETOYHOCTH, U TIapaMeTphl
HONBITKE TIepeHoca 3aTpYAHEHHS TIPH KpPHUTEpHEB
YMEHUS Ha HOBBIC BUJIBI nepeHoce yMeHuil Ha MPOYHOCTH.
KOHCTPYKITHH. HOBBIE KOHCTPYKIIUH. CBoboxHO
orepupyet
nproOpeTeHbI-
MH YMEHHUSIMH,
MPUMEHSET UX B
CHUTYaIHsX
MOBBIILICHHON
CJI0)KHOCTH.
BJIAJIETh: OOyuaroiuiics He Biageer | OOydJaroiuiics B OO6yuaromuiicss yactuuno | OOydaromumcs
OKCIIEPUMEHTa | WJIM B HEAOCTATOYHON HETIOJTHOM 00beMe BIIajIeeT B TTOJTHOM
JBHBIMA CTEIICHU BJIaJIeeT BIIajIeeT IKCTIEPUMEHTATEHBIMH o0beme BiIajzeeT
METOIaMHU 9KCTIEPUMEHTATbHBIMH 9KCTIEPUMEHTAILHBIMH METOaMH ONPE/ICTICHUs] | SKCIIEPUMEHTANb
OlpeIeIeHHs METOJIaMH1 OTpEIeNICHUS METOJJaMH OTpEIeTICHUS TIOJIHOTO Habopa ynpyro- | HBIMH METOJaMU
MOJTHOTO MOJTHOTO Habopa yIpyro- MOJTHOTO HAabopa YIpyro- | MPOYHOCTHBIX oTpeIeIIeHUS
Habopa MPOYHOCTHBIX HPOYHOCTHBIX XapaKTEePUCTUK HOJIHOTO Habopa
yIpyro- XapaKTePUCTHK XapaKTEePUCTUK AQHU30TPOITHBIX yIpyro-
MPOYHOCTHBIX | aHU30TPOIHBIX AHM30TPOITHBIX KOMIIO3UTOB; MPOYHOCTHBIX
XapaKTepUCTUK | KOMIIO3UTOB; MPOrPaMMOW | KOMIIO3UTOB; IPOIPaMMOH | TIPOrPaMMO MOCIIOHHOTO | XapaKTePHCTHK
AQHU30TPOIHBIX | ITOCIOWHOIO pacuera IIOCJIOMHOTO pacyeTa pacdera Hecyleu AQHU30TPOITHBIX
KOMIIO3HUTOB,; HeCyIIei crocoOHOCTH HECYIICH CIIOCOOHOCTH CIIOCOOHOCTH KOMITIO3UTOB;
IPOTrpaMMOi KOMITO3UTHBIX KOMITO3UTHBIX KOMITO3UTHBIX POTrpaMMOit
IIOCJIOMHOTO KOHCTPYKLUH KOHCTPYKLUH, TONTyCKAeT | KOHCTPYKLMI, HABBIKU [IOCJIONHOTO
pacuera 3HAYUTENIbHBIC OLINOKH, OCBOEHBI, HO pacuera
Hecyllen HUCIIBITBIBAET JIOITYCKAKOTCS Hecyllen
CIOCOOHOCTH 3HAYUTENLHBIE HE3HAYUTEIbHBIE CHOCOOHOCTH
KOMITO3UTHBIX 3aTpyAHEHHS IpU OmMOKH, HETOYHOCTH, KOMITO3UTHBIX
KOHCTPYKITUIH NPUMEHEHUH HABBIKOB B 3aTpyIHEHHS TIPU KOHCTPYKITHIH,
HOBBIX CUTYalUsIX. AHATUTHYECKUX cBO0OOJTHO




pacucTax, nmpu ncpeHoce MMPUMCHACT

YMEHHIA Ha HOBBIE, MOJTy4YeHHBIE
CUTyaIuH. HaBBIKU B
CUTYaIHIX

MOBBIIIIEHHON
CIIOKHOCTH.

[[Ixanbl OLEHWBAaHUS PE3yJbTATOB NPOMEXKYTOUHOM aTTeCTalluh U HUX
ONMCaHUE:

dopMa NPOMeKYTOYHOM aTTeCTAIUM: 3a4eT.

[IpomexxyTounas arrectamusi oOydaronuxcs B (opme 3auéra MPOBOIUTCS
0 pe3yJjbTaTaM BBITIOJIHEHHs] BCEX BUIOB Y4e€OHOW paboThI, MPEenyCMOTPEHHBIX
y4eOHBIM IJIJAHOM 1O JaHHOW JUCLMIUIMHE, MPU 3TOM YUYHUTBIBAIOTCS PE3YJIbTaThl
TEKYIIEro KOHTPOJISI YCIEBAaEMOCTM B TeueHue cemectpa. OlLEHKa CTENneHu
JOCTIDKEHUST  OOYYaIOMIMMUCS  IJIAHUPYEMBIX — pe3yJbTaTOB  OOy4YeHUs IO
JUCLHUIUIMHE MPOBOJUTCS TPENOJABATENEM, BEAYIIMM 3aHITUS 0 AUCUUILIAHE
METOJIOM JKCHEPTHOW oueHku. [lo uToramMm npoMeKyTOYHOM aTTecTalu IO
JTUCHUTUIMHE BBICTABISICTCS OLICHKA «3a4TCHOY WJTU «HE 3aUTCHO».

K npoMmexyTodHoil aTTecTallMM  JIOMYCKAlOTCS  TOJBKO  CTYJICHTHI,
BBINIOJTHUBIIIME BCE BHJAbBl Y4eOHONH pabOThl, NPEAYCMOTPEHHBbIE paboueit
nporpaMMo o AucuuIUIMHE «MexaHuka KOMIO3UIIMOHHBIX MAaTEpHUalioB», a
MMEHHO, BBITIOJIHUBIINE 3aJIaHUs MO YNPAKHEHUSIM HAa CEMUHAPCKUX 3aHSATHUSAX,
MOATOTOBUBIINE pedepaT 1 BHICTYIUBIIHE C IOKJIAIOM Ha UTOTOBOM CEMHUHApE.

HIxkana
OLICHUBAHNA

Onucanue

BeimonHeHnsl Bce Buibl Y4eOHOH paboThl, MPEeSyCMOTPEHHBIE Y4EOHBIM
w1aHoM. CTyAEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHHH, HaBBIKOB
NPUBEJCHHBIM [IOKa3aTelssM B TaOiMuIax, ONepupyeT NpUOOPETCHHBIMU
3auTeHo 3HaHUSIMHM, YMEHUSIMH, HaBbIKaMH, IPUMEHSIET UX B CUTyallUsIX MOBBILICHHON
cioxkHocTu. [Ipu 3TOM MOryT OBITH JIOMYyIIEHBl HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS MIPH aHAIMTUUYECKUX OMNepalusixX, IepeHoce 3HaHUI
¥ YMEHMI Ha HOBBIE, HECTaHJapTHbIE CUTYallUH.

He Bbimonneno Oonee ogHoOro Buaa y4eOHOM pabOThI, MPEIyCMOTPEHHBIX
y4eOHbIM Mm1aHoM. CTYAEHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHMH, HaBBIKOB NPHUBEIEHHBIM B TaONMIaX IOKa3aTesei, JOMycKarTCs
3HAYUTEJIbHbBIE OIIUOKH, MPOSIBISAETCS OTCYTCTBUE 3HAHUN, YMEHUH, HAaBBIKOB
0 pAly MOKa3aTeNled, CTYJ€HT UCIIBITBIBAET 3HAYUTEIbHBIE 3aTPYIHEHUS IIpU
ONCpHUPOBAHNU 3HAHHUAMHA U YMCHUSAMMU ITPHU UX IICPEHOCEC HA HOBBIC CUTYyAllUH.

He 3aureno

DopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[TpomexxyTouHas arrectanusi 00ydaromuxcs B GopMe dK3aMeHa MPOBOIUTCS
M0 pe3yjbTaTaM BBIMOJHEHHUS BCEX BUJIOB YUeOHOU paboOThI, MPEayCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOW JUCHUIUIMHE, MPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThI
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TEKYLIEro KOHTPOJS YCIEBAEMOCTH B TeueHHe cemecTpa. OLeHKa CTeleHH
JOCTMKEHMSI  OOy4arOUIMMMCS IUIAHUPYEMBIX PE3yJbTaTOB OOYy4YEHHsS IO
JUCUUIUIMHE MPOBOAMUTCS MPENOAABATENEM, BEAYIIUM 3aHATHS [0 JHCLMILINHE
METOJIOM DJKCHEPTHOW OueHkd. [lo uroramMm NnpoMeKyTOYHOW AaTTECTAlUU I10
JUCLUIUINHE BBICTaBJISIETCS OLICHKA «OTJIUYHO, «XOpOLIOY,
«YJOBJIETBOPUTEIBHO» U «HEYAOBIETBOPUTEIBHOY.

K  npoMexyTodHOM  aTTeCcTaldd  JOIyCKAKOTCA  TOJBKO  CTYJIEHTHI,
BBITIOJIHUBIIE BCE BHABI Yy4eOHOH paboOThl, NTPETYCMOTPECHHBIE padoueit
OpPOrpaMMoON MO JucHuIIMHE «MexaHuka KOMIIO3MIUMOHHBIX MaTepUalioB», a
MMEHHO, BBINOJIHUBILINE 3aJaHUA [0 YINPAXKHEHUSAM HA CEMUHAPCKUX 3aHATUSX,
HOJArOTOBUBIINE pedepaTr U BHICTYNHBILKE C TOKIAJI0M Ha NTOTOBOM CEMHUHApE.

HIxaJjia oneHUBaAHUA Onucanue

BeinonHeHs! Bce BUIbI yueOHOM paboThl, IPEIyCMOTPEHHBIE
yueOHbIM T1aHOM. CTyIeHT AEMOHCTPUpPYET COOTBETCTBHE
3HaHUI, yMEHMI, HaBBIKOB IIPUBEJCHHBIM B TabiuIax
MoKa3aTesie, OmepupyeT MNPHOOPETCHHBIMH 3HAHUSMH,
OTiinyHO YMEHUSIMH, HABBIKAMH, IPUMEHAET HMX B CHUTYyalMsIX
MOBBIIIEHHON CJI0KHOCTU. [Ipr 3TOM MOTryT OBITH 1OIYLIEHBI
HE3HAYUTENIbHbIE OLIMOKM, HETOYHOCTH, 3aTPYAHEHUS NpU
AQHAJINTUYECKUX OINEPALUAX, IIEPEHOCE 3HAHUI M YMEHUH Ha
HOBBIC, HECTAHIAPTHBIC CUTYALUH.

OO0yuaromuiicst IeMOHCTPUPYET YACTUYHOE COOTBETCTBUE
3HaHUN 00 OCHOBHBIX dTalax MPOEKTUPOBAHUS, CO3/IaHUS U
Xoporiio WCIIBITAHUN KOMIO3UTHBIX KOHCTPYKIIMMA, JOMYCKAET
HE3HAYUTENbHbIE OMMUOKU, HETOYHOCTH, 3aTPYAHEHUS TIPH
AQHAJIMTUYECKUX pacueTax.

OOyuaronuiics JE€MOHCTPUPYET HEIMOJIHbIE 3HaHUsA 00
OCHOBHBIX JTalax MPOCKTUPOBAHUS, CO3/IaHUS U UCIIBITAHUN
Y 10BIETBOPUTEIBHO KOMITO3UTHBIX KOHCTPYKIUH, TNPOSIBISIET HENOCTaTOYHOCTH
3HAHWUMH, UCIIBITHIBAET 3aTPYAHEHHUS IIPU MOMBITKE TPUMEHHUTD
3HAHUA JUISl HOBBIX KOHCTPYKIIHI.

He BoimonmneHno 6osee ogHOrO M3 BHAOB Y4eOHOU padOTHI,
MPEYCMOTPEHHBIX yu4eOHBIM ILTAHOM. CryneHt
JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUW, YMEHHH,
HaBBIKOB  TOKa3aTesiM, TMPHUBEJACHHBIM B  TaOIuUIax,
HeynoBneTBOpuTeNbHO | AOMYCKAE€T 3HAYMUTEIbHBIE OIMUOKH, TPOSIBISET OTCYTCTBHE
3HAaHUW, YMEHWH, HABBIKOB MO psAy [OKa3aTeseH,
HCTIBITHIBAET 3HAUYUTENBHBI 3aTPYAHEHUS IPU ONEPUPOBAHUU
3HAaHUSIMM M YMEHUSMH [pPU HX IIEPEHOCE Ha HOBBIE
KOHCTPYKLIUHA
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@DoHbI OLIEHOYHBIX CPeACTB npeacrapjieHbl B [Ipuinoxkenun 2 k padoydeit

nporpamme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecieyeHne JUCIIUILIUHBI.

a) OCHOBHAas JiUTepaTypa:
Kommno3zuirionseie MaTepuaisl : yueOHoe nmocooue amst By3oB / [I. A. iBaHOB,
A. U. Cutnauxos, C. [I. nsnun ; nox penakuueit A. A. MnbuHa. — MOCKBA :
WznarensctBo FOpaiit, 2021. — 253 c. — (Bsiciiee oOpazoBanue). — ISBN
978-5-534-11618-2.
URL.: https://urait.ru/bcode/476225

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. Annun, b. JI. Mexanuka KOMIIO3UTOB : y4eOHOe mocobue st By3oB / b. JI.
Annun, E. B. KaprioB. — 2-e u3n. — Mocksa : UznatensctBo FOpaiit, 2021 ;
Hosocubupck : PULL HT'Y. — 85 ¢. — (Bsicmiee oobpazoBanue). — ISBN 978-5-
534-13166-6 (U3marenscTBO FOpaiiT). — ISBN 978-5-4437-0532-3 (PULL HI'Y).

— Texkcer :

anekTpoHHbIN // OOpa3oBatenbHas miatrdopma IOpaiiT [caift]. —

URL.: https://urait.ru/bcode/449349

B) IPOrpaMMHOe o0ecreyeHre U HHTePHeT-pPecypcehbl:
OneparnronHas cuctema Windows 7 (uu Huxe)
MS Office 2013 (wtu HuKe).

8. MaTepuajibHO-TEXHHYECKOE o0ecriedeHue TUCIMIIINHBI.

Aynautopust i IpOBEICHUS JEKUUOHHBIX U MPAKTHUYECKUX 3aHITHI OCHAIEHHAs
CTOJIAMU YYE€OHBIMU CO CKaMbSIMH (CTOJIAMH, CTYJbSIMHU); ayJUTOPHOW JOCKOW;
pabouee MecTo MpenoaaBaTelis: CToMd, CTYIL.

Komnrwrotepusiii kiace (H-212) ocHalieHHbIH NEPCOHAIBHBIMU KOMIIBIOTEPAMU C
YCTaHOBJICHHBIM MPOTrpaMMHBIM OOECIieUeHUEM, MapKEPHON JTOCKOM, MOJBECHBIM
MIPOEKTOPOM C UHTEPAKTUBHOU JIOCKOM.

9. MeToauyeckune peKOMeHIAIMY VISl CAMOCTOSITEIbHOI Pa00ThI CTY1€HTOB
3aauaMy CaMOCTOSITENIbHON PabOThI CTYACHTOB SIBJISIFOTCS:

1.

2.
3.

CucreMatuzands M 3aKpeIUICHUE MOJIYYECHHBIX TEOPETUYECKUX
3HAHUU U NIPAKTUYECKUX YMEHUU CTYJECHTOB;

Yrny6aeHue u pacuiupeHrue TeOPETUIECKON MOATOTOBKH;
DopMHUPOBAHUE YMEHHUM UCIIOJIB30BATh HOPMATHUBHYIO, IIPABOBYIO,
CIIPABOYHYIO IOKYMEHTAIMIO U CIICLIUAIIBHYIO JIMTEPATYPY;
Pa3BuTHe 1moO3HaBaTEJIBHBIX CIIOCOOHOCTEHl M aKTUBHOCTH
CTYIICHTOB, TBOPYECKOW WHHUIMATUBBI, CAMOCTOSITEIILHOCTH,
OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

12
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5. Hcnonw3oBaHue matepuaina, COOPaHHOTO M MOJYYEHHOTO B XOJI€
CaMOCTOSITEJIbHBIX 3aHSATHUH Ha MPaKTUYECKUX 3aHATUSIX, MpU
HAIMCAaHUHM KYPCOBBIX M BBIMYCKHON KBaTu(UKaMOHHOW paboT,
1 3¢ HEeKTUBHON MOATOTOBKY K UTOTOBBIM 3a4€TaM M SK3aMEHAM.

W3yyeHne  IUCUUIUIMHBI ~ JOJDKHO  CONPOBOXAATHCS ~ MHTEHCHUBHOU
CaMOCTOSITENIbHOM paboTOM CTYAEHTOB C PEKOMEHIOBAHHBIMH IPENOIaBaTEIISIMU
JUTEPATYPHBIMH UCTOYHUKAMH U C MaTepUajiaMu, MOJTYYEHHbIMHU Ha JIEKIIMOHHBIX,
MPAKTHUECKUX 3aHATUSAX U JabopaTopHbIX paboTax. CTyIEHT HOJKEH MOMHUTH,
YTO HAYMHATh CaMOCTOSITEJIbHBIC 3aHATHS CJIEAyeT C MEpBOro AHS HU3Y4YEHUs
JUCIUIUIMHBL ¥ MPOBOJIUTh MX PEryNspHO. OUeHb BaXKHO MPHIOXKHUTH MAKCUMYM
YCHJIU, BOJIM, YTOOBI 3aCTaBUTH ceOsi paboTaTh C MOJHOW HArpy3KOM C MEpPBOTroO
TTHSL.

Kaxxnplii CTylleHT [OJDKeH caM IUTAaHHUPOBAaTh CBOKO CaAMOCTOSITENIBHYIO
paboTy, MCXOld U3 CBOMX BO3MOXKHOCTEH M TPHUOPUTETOB. DTO CTUMYJIUPYET
BBINIOJTHEHHUE PA0OTHI, co3AaeT Oojee CHOKOMHYH0 OOCTaHOBKY, UTO B HTOTE
MOJIOKUTENIBHO CKA3bIBAETCS HA YCBOCHUH MaTepuaia.

Ha ocHoBe wu3yueHHs pPEKOMEHJOBAHHOW JIUTEPATyphl I€IecO00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, I[IOJIOXEHUH U ONpPENEICHUM,
TPeOYIOIINX 3alIOMUHAHNS U HEOOXOAUMBIX ISl OCBOEHUS Pa3eiOB IUCLHUILIUHBI.
JUisi  mnonoTBOpHOW pabOThl HEMAJIOBAXHOE 3HAYEHHE HMEET OOCTaHOBKA,
opraHuzaius pabodero mecra. HyxHO 100UTbCS, 4TOOBI MECTO pPabOTHI IO
BO3MO>KHOCTH OBLJIO OCTOSIHHBIM. PaboTa Ha MpUBBIYHOM MECTE JeNaeT ee Ooee
I0A0TBOPHOM. [IponyKTUBHOCTE pabOThI 3aBUCUT OT IPABHIBHOTO Y€pelOBaHUS
TpyZda u oTabixa. [loaToMy KaxkIple yac UM JBa CIeAyeT JesaTh, nepepoiB Ha 10-
15 munyT. BBIXOAHBIE THU JIydllle TOCBSITUTH AKTUBHOMY OTJIBIXY, 3aHITHSIM
CIIOPTOM, MPOTYJIKaMH Ha CBEKEM BO3AYyXE W T.A. Jlake NepeKItoYeHue ¢ OJJHOro
BHJIa YMCTBEHHOU paOOThI HA APYTON MOXKET CITY>KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe mecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (hopMm 00yyeHus u
KOHTPOJISI CaMOCTOATENbHON paboThl. KOHCYIbTUpPOBAaHUE MPEANONIaraeT 0COObIM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJEHCTBHE  MEXIy  IpernojaBaresieM-
KOHCYJIbTAHTOM U CTYJCHTaMH, HallpaBJI€HHOE Ha pa3pelieHue npoodsieM u
BHECEHHE NMO3UTUBHBIX U3BMEHEHHI B I€ATEIbHOCTh CTYIEHTOB.

10.MeToanyeckue peKOMeHAAIUM I IPenoaBaTeis

BzaumopencTBue mnpernogaBaresss CO CTYACHTAMH MOKHO pPas3leliuTh Ha
HECKOJIbKO COCTaBJSIONMIMX — JICKIIMOHHBIE, MpPaKTUYeCKue U J1abopaTOpHbIC
3aHATUSL W KOHCYyJbTHpoBaHue. lIpemnogaBaTens [OMKEH MOCIEIOBATEIBHO
BBIUUTATh CTYJCHTAM P JICKIHH, B XOJE KOTOPBIX CIEAYET COCPEIOTOYUTH
BHUMAHUE HA KJIIOUEBBIX MOMEHTAaX KOHKPETHOI'O TEOPETHMYECKOro Marepuania, a
TaKXe OpraHU30BaTh MPOBEJACHNUE MPAKTUICCKUX 3aHATHNA TaKMM 00pa3oM, 4TOOBI
AKTUBU3MPOBATh MBIIUICHUE CTYJIECHTOB, CTUMYJHPOBATh CaMOCTOSITEIBHOE
M3BJICYCHUEC HMH HEOOXOJUMOM HWH(pOpMAIMd U3 Pa3IMYHBIX HMCTOYHHUKOB,
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CPaBHUTEIbHBIA aHAIM3 METOJOB pEUICHUH, COMOCTABJICHHE MOJIYYEHHBIX
pe3ynbTaToB, POPMYIMPOBKY U ApPIrYMEHTALMIO COOCTBEHHBIX B3IJISJ0OB HA MHOTHE
CHIOPHBIE MPOOJIEMBI.

[lepen HauamoM mpenogaBaHus MPENoIaBaTENI0 HEOOXOAUMO:

- U3y4YUTh PabOYyI0 NPOrpaMMy, LEJIH U 3a1a4d JUCIUIUIHHBL

- YeTKO MPEICTaBIAThH ce0e, KaKhe 3HaAHUS, YMEHUS U HABBIKU JIOJDKEH MPUOOpecTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU Y4E€OHOU padoThI;

- U3YYUTH COJICpKAHUE PA3ACIIOB JUCIUTUIHHBI.

B Xxone INeKIMOHHOrO 3aHATHs MpenojaBaTellb JOKEH Ha3BaTh TEMY,
yuyeOHbIE BOIPOCHI, O3HAKOMHUTH CTYJACHTOB C TEpEYHEM OCHOBHOM U
JOTIOJTHUTEIBHON JIUTEPATYPHI IO TEME 3aHSATHS.

Bo BcTynuTenbHON 4acTH JeKUUd OOOCHOBATh MECTO W POJIb M3ydaeMou
TEMbl B Y4Ye€OHOW NMCIMIUIMHE, PACKPBITh €€ IMpaKkThuueckoe 3HaueHue. Eciu
YUTAETCS HE NepBas JIEKIUA, TO HEOOXOUMO yBS3aTh €€ TEMY C IPEAbIAYIIEH, He
Hapylas JIOTMKUA U3JI0KEHHsI y4eOHOro martepuaia. JIEeKIHuio ciielyeT HauyuHaTh,
TOJIBKO YE€TKO 0003HAUMB €€ XapaKTep, TEMY U KPyr T€X BOMPOCOB, KOTOPBIE B €€
X0J1e OyyT paCCMOTPEHBI.

B OCHOBHOW YacTW JIEKIIUM CIEAYET PaCKpbIBaTh COJEPKAHHE Y4EOHBIX
BONPOCOB, AaKIEHTHUPOBATh BHHUMAaHWE CTYJEHTOB HA OCHOBHBIX KaTErOpHsIX,
ABJIICHHUSIX U MPOIECCaX, OCOOCHHOCTAX MX MPOTEKaHMs. PacKpbIBaTh CYIIHOCTh U
COJIepKaHUE PA3JINYHBIX TOYEK 3PEHHS] U HAyYHBIX MOAXOJIOB K OOBSACHEHUIO TEX
WIM MHBIX $BIEHUN U mpoueccoB. CreayeT apryMEHTUPOBaHO OOOCHOBATH
COOCTBEHHYIO MO3MIMIO IO CIHOPHBIM TEOpeTHYecKuM BompocaMm. IIpuBoauTs
npUMephl. 3aJaBaTh M0 X0y U3JI0KEHUS JEKIIMOHHOTO MaTepualla pUTOPUYECKUE
BOIPOCHl UM CaMOMYy JaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET aKTHUBU3ALUU
MBICJIUTENILHOMN EATEIbHOCTH CTYIEHTOB, MOBBIILIEHUIO X BHUMAHUS U MHTEpeca
K Marepuany JeKLUHH, ee coiaepxaHuto. I[lpenonaBarenb OOMXKEH PYKOBOIUTH
paboTON  CTYAEHTOB IO KOHCIEKTUPOBAHUIO  JIEKIIMOHHOIO  MaTrepuasa,
MOTYEPKUBATh HEOOXOJUMOCTh OTPAKEHUSI B KOHCTIEKTaX OCHOBHBIX TOJIOKEHUI
M3y4yaeMou TeMbl, 0CO00 BBIJICIISASI KATETOPUIHBIN anmapar.

B 3akmrounTenbHOM 4acTu JIEKIMKM HEOoOXOoAuMO c(opMynupoBaTh oOIIHE
BBIBOJIbI 110 TEME, PACKPBIBAIOIINE COJIEP)KAHUE BCEX BOMPOCOB, MOCTABICHHBIX B
nexuu. OOBABUTH TUIAH OYEPETHOIO0 CEMHUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHATHUSA,
JaThb KpaTKUE PEKOMEHJALMU IO TOJrOTOBKE CTYJEHTOB K CEMHHApy WU
naboparopHoii padote. OnpeaenuTs MECTO U BpeMsl KOHCYJIbTAllUM CTYICHTaM,
MOKEJaBIIMM BBICTYIIUTh HA CEMHHape ¢ JOKIaJgaMu U pedeparaMu 10
aKTyaJIbHBIM BOIIPOCaM 00CYKJaeMOU TEMBI.

Llenp mpakTHuecKkux U Ja0OPATOPHBIX 3aHATHH - 00ECNEUYUTbh KOHTPOJIb
YCBOCHHUS yuyeOHOro MaTepuaia CTyJIeHTaMH, pacllupeHne U yriyOieHne 3HaHuH,
MOJTyY€HHBIX MU Ha JIEKIUAX U B XOJI€ CaMOCTOATENbHOU paboThl. [loBbIeHne
3 (PEKTUBHOCTU MPAKTUYECKUX 3aHATHH JIOCTUTAETCS MOCPEICTBOM CO3JaHUs
TBOPYECKOM OOCTAaHOBKM, pacrojiararouieil CTYJE€HTOB K BBICKA3bIBAaHUIO
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COOCTBEHHBIX B3IJISA0B M CYXACHHHA MO 00CYXIaeMbIM BOIpPOCAM, JKEJIAHUIO Y
CTYZEHTOB [TOpabOTaTh y JOCKH MPU PELICHUH 3a/1a4.

[Tocne kaxaoro JIEKIMOHHOIO, JAOOPAaTOPHOIO U MPAKTUYECKOTO 3aHATHS
CHEJIaTb COOTBETCTBYIOLIYIO 3allMCh B JKypHAJIaX y4yeTa IOCECIIAEMOCTH 3aHATUN
CTYJ€HTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TIpPYII HPUYUHBI OTCYTCTBHS
CTyIEHTOB Ha 3aHATUAX. lIpoBomuTh TrpynmoBble UM WHAUBHIYaJIbHBIE
KOHCYJIbTAllMM CTYJIEHTOB II0 BOIIPOCAM, BO3ZHUKAIOIIMM Y CTYJIEHTOB B XOAE HX
MTOJATOTOBKHU K TEKYIIEW U MPOMEKYTOYHOW aTTECTALIMH M0 Y4eOHON NHUCLHUILIMHE,
PEKOMEHI0BaTh B IIOMOIb Y4eOHbIE U JPYrHe MaTepHalibl, a TAaKKe CIPaBOUYHYIO
JUTEPATYPY.

DK3aMeH WIM 3a4eT M0 JUCLUIUIMHE MPOBOAUTCA B (POpPME NMUCHMEHHOTO
HK3aMEHa € MOCIEAYIOUIEH WHIMBUIYaJbHOU Oecenoil coO CTYJEHTOM Ha OCHOBE
BONPOCOB, COPMYJIMPOBAHHBIX B 3aYETHBIX WM SK3aMEHALIMOHHBIX Omierax. B
OuJIeT BHOCUTCS JIBA TEOPETUYECKUX U OJJUH IMPAKTUUECKUN BOIIPOC U3 Pa3INUHbIX
pa3fesioB AUCLUUILUIMHBIL 1J1s 00Jiee MOJHOW MTPOBEPKH 3HAHUU CTyAEeHTOB. OneHka
BBICTABJIAETCS IpENoJaBaTeieM M 00bsBisieTcss mocie orsera. IlpemonaBarens
IIPUHAMAIOIIMKA 3a4eT WJIM D3K3aMEH JIMYHO HECET OTBETCTBEHHOCTh 34
IIPABUJIBHOCTH BBICTABIICHHS OLICHKH.
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(Cnenuaamucr)

ITpunoxxenue 1.
CTpyKTypa U coAep:KaHue IMCHUIIMHBI « MeXaHMKAa KOMIIO3MIMOHHBIX MATEPHAJIOB» 10 CIIENHATBLHOCTH
23.05.01 HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA.

n/n

Paznen

Cemectp

Henensn
cemecTpa

Buabi yueOHol padorsl,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTYyIeHTOB,

1 TPYJ0eMKOCThb B Yacax

Buabi camocTosiTeJibHOH padoThl
CTYAE€HTOB

®opm
bl
arrecT
anuu

J | II/C

Jlab | CPC | KCP

Pede-
pat

K.P. | KIIL. | PI'P K/p

2| 3

BocbMmoii cemecTp

IIpenmer, 3anaun u conepraHue
muctumnHel. CTpyKTypa Kypcea, ero
MECTO U POJIb B TTOJITOTOBKE, CBSI3b C
IpyruMu quciuruinHaMu. OCHOBHBIE
TEpMUHBI U onpeaeneHns. OCHOBHBIE
cBorcTBa U 3(OPEKTH TPUMECHEHUS
KOMITO3UTOB B MaIIMHOCTPOCHHH.
Hcropus co3nanus
KOMITO3UITUOHHBIX MAaTEPUAIIOB.
[TepBble mpUMeHEHUS
CTEKJIOTJIACTHKOB.

1-2

OcHOBHBIE TpeOOBaHUS K
KOHCTPYKIIMOHHBIM MaTepHaJiaM B
MalmHocTpoeHud. [lpumenenue
KOMITO3UTOB: aBUAIIHsI U BOCHHAs
TEXHUKa, CIIOPTUBHOE CHApsIKEHHE,
KaHaThl, MAXOBUKA—HAKOITUTEITN
SHEPIuu, IUHHBIN KOpJ, apMarypa
OeToHa, ImyJeHenpoOuBaeMbIe
KHUIIETHI, OpOHS, MEAMIINHA,
CTPOUTEIBCTBO, CY/IOCTPOCHUE

3-4




[IpencraBieHust 0 KOMIO3HUTAX.
Onpenenenne U KIacCHPpUKAIH
KOMIO3UTOB. Tpu cekpera
POYHOCTH KOMITO3UTOB
(MacmTaOHBIN 3G (HEKT, TOPMOKECHUE
TPELIMHBI TOBEPXHOCTHIO pa3ena,
CTaTHUCTUYECKUHN XapaKTep
IIPOYHOCTH BOJIOKOH).
KoucTpykunonusie u
TEXHOJIOTHYECKHUE CBOMCTBA
KOMIIO3UTOB. Y eNIbHAS IPOYHOCTH U
yIenbHbI Motynb. CTpyKTYpa,
CBOICTBA U MPUMEHEHUE B TEXHUKE
MOJIMMEPHBIX U KOMIIO3UTHBIX
MatepuanoB (ITKM).
Jl0ATroBeYHOCTh KOMITO3UIIMOHHBIX
MaTepuaioB. BrnusHue TemnepaTypsl
Y BJIAJXHOCTH Ha CBOMCTBaA
KoMIT03uToB. KimMartudeckue
UCTIBITAHUS U CTapeHHE.
VYcranocTHble CBOMCTBA U
HOJI3y4eCTh KOMIIO3UTOB.
ComnpoTHuBIeHHE KOMITO3UTOB
CABUTOBBIM JIe(hOpMAITHSIM.
BonokHucTteie apMupyromuye
matepuaibl. MaciTabHbIi 3¢ ekt
npodHocTH. CTEKIISTHHBIE BOJIOKHA.
CocraB cTekia, TuaMeTp U CBOMCTBA
CTEKJIOBOJIOKOH, TOBEPXHOCTHAs
obpabotka. [Tonydabpuxarsr:
POBHHTH, TKAaHH, MaThl U3 PyOJICHBIX
BOJIOKOH, TEKCTUJIbHAS
CTEKJIOBOJIOKOHHAS TPsDKa.
H3MenpuyeHHbIE BOJOKHA, TOKPBITHUSI.
Bricokocunukatsl 1 kBapiy. Ou3nko-




MEXaHUYECKUE, XUMUYECKHE,
TEPMUYECKHUE CBOMCTBA.

Beicokonpounslie u
BBICOKOMO/IYJIbHBIE YTJIEPOIHBIE
BOJIOKHA. ChIpbe JUIsl UX MOJYyYEHHUS.
KapOonuzanus u rpadutu3ans.
CrpykTypa 1 MEXaHHYECKUe
CBOICTBaA YIJIEBOJIOKOH Ha OCHOBE
HOJMaKpUIOHUTpIIIa. BojokHa u3
MEKOB. DJIEKTPUUECKHE CBONCTBA
BOJIOKOH. YTJICIUTACTHKH C
TEPMOTUIACTUYHBIMH U
TEPMOPEAKTUBHBIMH CBSA3YIOLIMMHU.
['uOpunHbIe MaTepuasl ¢
YIJIEPOJHBIMU BOJIOKHAMU. YTIIEpOI-
YIIJIEPOHBIE MAaTEPUAIbI,
TEXHOJIOTUH, CBOMCTBA, IPUMEHEHHE.
O0paboTka yriaemiacTukoB. bopHsie,
KepaMudeckue, 6a3aabTOBbIE
BOJIOKHA. TexHonorus noy4eHus
60pOBOJIB(GPAMOBBIX U
OOpOYTIePOAHBIX BOJIOKOH.
[TpumeHeHne 6OPaTIOMUHUS.
KapOun-kpemMHueBbie BOJIOKHA.
BeicokomounekynsapHble,
BBICOKOMO/TYJIbHBIE OPTaHUYECKHE,
apaMU/IHbIe BOJIOKHA U TKAHHU Ha MX
OCHOBE. TeXHOJIOruY NOJy4YEHHUS.
Kesnap, CBM. Mexanunueckue,
TETUIOBBIE, XUMHUYECKHE CBOMCTBA.

7-8

Marpuiiel B koMnosure. Haznauenue
1 KJ1accu(uKanys MaTpuil.
Kepamuueckasi, Mmetajmmuyeckas,
MOJIMMEpPHAsI, YIJIEPOIHAS MATPHULIBI.
TepMorniacTUYHbIE U
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TEPMOPEAKTUBHBIE MTOJIUMEPBI.
[Monmaupnsie,
dbenonpopmManbIeruaHbIe,
AMOKCUAHBIC, TOJTUUMUIHBIC,
KPEMHUNOPraHUYECKUE CBSA3YIOIIHE.
Mertozasl OTBEPKICHHUS.
Yckopurenu, miacTuukaTopsl.
CTpyKTypHBIE OCOOCHHOCTH H
MEXaHUYECKUE CBOMCTBA
KOMITO3UTOB, CXEMBI U METO/IBI
apMHUPOBAHMSI.

TxkaHHBIC KOMIIO3UTEL. Xa0THYSCKOE
apMHUPOBAHKUE, OPUCHTUPOBAHHOE
apMHUPOBAHUE BOJIOKHAMM,
TPEXMEpHOE, MTPOCTPAaHCTBEHHOE
apmupoBanue. TexHonorus
HW3TrOTOBJICHUS ASTaNCH U U3JICIINI U3
MTOJIMMEPHBIX KOMITIO3UTOB.
[Ipouecchl U3roTOBIICHUS ACTaEH U
W3JIeTINI U3 TTOJIMMEPHBIX
BOJIOKHHUCTBIX KOMIIO3UTOB.
TexHoIorus N3roTOBICHUS
YIJIEPOAHBIX KOMITO3ULIMOHHBIX
Marepuanos. [Ionarue o
TEXHOJIOTUYECKUX HAIPSIKCHUSAX.
TexHoIornu N3roTOBJICHUS ACTalIei
n3 [IKM: HaMOTKa, BBIKJIaIKa U
(dhopMOBaHHE MPETIPETOB, SKCTPY3HUs,
NyJITPY3Usl, TUTHE N0/ JABJICHUEM.
MeTtoapl MexaHHuecKol 00paboTKu
Y COEMHEHUS MTOJTUMEPHBIX
KOMIIO3UTHBIX JeTajei

11-12

denomMeHOIIOTHYECKUH 1
CTPYKTYPHBII OAXO/IbI B MEXaHHUKE
KOMIIO3UTOB. BapualnOHHbIN
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MOJIXO/[] K OLIEHKE IPaHHUIL

s dexkTuBHBIX MOayiel. OneHKH
®oiirra u Peiicca. Ilonstue
“U30TPONHOr0” KOMIIO3UTA C
CUMMETPUYHBIM PACIIOJIOKEHHEM
Tpex u Ooyiee CEMEICTB BOJIOKOH.
Merton onpeneneHus: yupyrux
KOHCTAHT U30TPOMTHOTO KOMITO3HUTA.
YpaBHEHUS] MEXaHUKHU CIIOMCTHIX
KOMITO3UTOB.

Mexanuka neopMUpOBaHUS U
pa3pymeHus: KOMIIO3UTHBIX
MaTepuanoB U KOHCTpyKuid. Teopus
YIPYTrOCTH aHU30TPOITHOTO TeJa.
Bapuanuonno-matpuaHbie
(GOpMYITUPOBKH 3a/1a4 MEXaHUKH
TBepaoro Tena. OCHOBHbIE
YpaBHEHHSI U MOJIEITN
nehOpMUPOBAHUS MHOTOCIIONHBIX
ob6omouek. O000mEeHHbIN 3aK0H ['yKa
Y YHCJI0 HE3aBUCUMBIX YIPYTHUX
KOHCTaHT (B o0mieM ciydae — 21
yrpyras KOHCTaHTa aHU30TPOITHOTO
Marepuana). IIpeobpasoBanue
TEH30pOB IIPU OBOPOTE
KOOPJHMHATHBIX Ocel. Bunbl ynpyroun
CUMMETpPUHU: U30TPOIINS,
OPTOTPONHS, TPAaHCBEPCAIbHAS
u3otponusi. Tunsl 1 0COOEHHOCTH
pa3pymieHusi KOMIO3HUTOB.

15-16

[IpuMeHeHre SHEepPreTUYecKoro
YCJIOBHS pacCIOCHUS I pacyeTa
HECYIIe coCOOHOCTH N3TUOAEMBIX
CIIOHCTBIX OQJIOK, CIKAThIX
KOMITO3UTHBIX CTepP)KHEH U TpYO.

17-18




MexaHuka pazpyuieHus
KOMIO3UTOB. TeH30pHO-
IOJIMHOMMAJIbHBIE KPUTEPUU
npouHocTd. Kpurepun npouynoctu
KOMIIO3UTOB, YUYUTBIBAIOIINE
HaIIPaBJICHHBIN XapakTep Ux
paspymenus. Kpurepuu npounoctu
HaMOTaHHBIX KOMIIO3UTHBIX TPYO
IIPY PaCTSKEHUU, KPYYEHUH U IIPU
CJI0’KHOM HaIPs’KEHHOM COCTOSIHUU

d)opMa aTTcCTaluu

Bcero yacoB no JUCILMIUIHHE
BO CEIBMOI CEMECTpe

36

36

72

pedepar

JeBATbIN

ceMecTp

MeTo/ibl CTaTHYECKUX UCTIBITAHUI
KOMITO3UTOB. Ornpesenenne
CTaTUYECKUX CBOMCTB
CTEKJIOTJIACTUKOB U YTJICTIACTUKOB
NIPU PACTSDKEHUH, CKATUH, U3THOE,

CJIO)KHOM HAITPAKECHHOM COCTOSIHUU.

Omnpenenenre MOayNel CBUTA
KOMIIO3UTOB IIPU KPYUYEHUU, CABUTE
U TI0 TIepHOAaM KPYTHIbHBIX
KoaeOaHuii.

1-2

Oco0eHHOCTH UCTIBITAHUH Ha U3THUO
Y ONPEJIETICHUE MEXKCIONHOTO
MOJTyJIsl CIBUTA IO MOTIPaBKe K
nporu0y. MeToapl UCTIbITAHUN
KOMITO3UTHBIX 00pa3IoB Ha
MOJI3Yy4€CTh U OCHOBBI
HaCJIE/ICTBEHHON TeOpuun
noszydectu. Aapo Abens u sapo
PabortHoBa. [Togo6ue n30XpOHHBIX
KpHUBBIX. /[marpaMmma MTHOBEHHOTO
Jne(pOpMHUPOBAHUSI.
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MeTo1p1 BHICOKOCKOPOCTHBIX
IUHAMHYECKUX UCIBITaHUH
KOMIIO3UTOB. 3a/1a4i HCIIBITAHUH.
PacnpocTpanenue BOJH.
Koaddurnment auHaMudHOCTH.
["a3oBas myiika: CKOpOCTh CHaps/a.
[IpoOuBaHME TUTACTUH U OCTATOYHAS
MIPOYHOCTh

5-6

TpexcioitHble 1 MHOTOCTIONHBIE
KOHCTPYKIIUU. AJTOpUTMH3AIUSA
3aj1a4 o0 1ehopMHUpPOBAHUH U
MIPOYHOCTH MHOTOCIOMHBIX
KOMIO3UTOB. MeTO/IbI pacueTra Ha
MIPOYHOCTH U JI0JTOBEYHOCTD.
Bnusinue KoHLIEHTpauu
HaIpsHKEHUI Ha IIPOYHOCTH
BOJIOKHHUCTBIX KOMIO3UTOB. Pacuer u
KOHCTPYHPOBAHUE COEAUHEHHI
u3nenuii u3 [IKM (3akienodnsie,
KJIEEeBbIC, MEXaHUYECKHUE,
Oonomexanunue-ckue). Pacuer
MIPOYHOCTH KOMITO3UTHBIX IIACTHH,
CTEp>KHEU, IMIIMHIPUIECKUX
000JI04€EK MPHU PA3INYHBIX CXeMax
apmupoBanus. Pacuer u
MIPOCKTUPOBAHUE KY30BHBIX JIeTaJIeH,
0aJoK, maHesneil U3 KOMIIO3HUTOB.

7-8

THUIOBBIE 3JIEMEHTHI KOHCTPYKIIUHI U3
KOMITO3UTOB, CLIOCOOBI UX
dbopmupoBanus u pacueta. Pacuer
IIPOYHOCTH U JIOJITOBEYHOCTU
KOMITO3UTHBIX 0ajoK, hepMEeHHBIX
KOHCTPYKLMIA, MHOTOCJIOMHBIX
IJIACTHH, MMaHeIeH 1 000JI0UCK.
ITpoeKTHBII pacyeT KOMIO3UTHBIX

9-10




NeTaJIEN.

IIpoexTHbIi1 pacyeT
CTEKJIOMJIACTUKOBOU PECCOPBI C
Y4ETOM IOJI3Y4ECTH, CII0KHOTO
rUOpUIHOIO apMUPOBAHMS,
BO3MOKHOCTH PACCIIOCHUS IIPU
Kpy4deHuu 1 uzrude. [IpuHIMIBI
ONTUMAJILHOTO NIPOEKTUPOBAHUS
KOMIIO3UTHBIX MaTE€pPHAJIOB-
KOHCTpYKIUU. OnTuMu3anus
CTPYKTYpbl apMUPOBaHUs
KOMIIO3UTHOT'O KapAaHHOI'O Basa IIpU
IIEPEMEHHBIX yIJIaX apMUPOBAHMUS C
Y4E€TOM JUHAMHAYECKOU
YCTOMYHMBOCTH, IPOYHOCTH U
00osoueuHoi (hopMBI IOTEPU
YCTOMYUBOCTH.

11-12

Bb160p onTuManbHbIX CXEM
apMUpOBaHUs U1 TPyO U COCYZ0B
naBieHus. PaBHonpouHble OalyIoHbI
nasieHus. Hutsanas monens u
YTOYHEHHEIE KPUTEPUU IIPOYHOCTH.
Cxema olleHKH HaJI&KHOCTU OalIoHa
JUISL CKATOrO MPUPOAHOTO Ta3a Mpu
BO3HUKHOBEHUH B CTEHKaX J1e()EKTOB
THIIA TPEUIUH U PACCIOCHMI.

13-14

ITocnoHBINA METO BBIYUCIIEHUS
HaIpsSHKEHUN B CIIOSAX
apPMUPOBAHHBIX IUIACTUKOB C
MPOU3BOJILHON CXEMOU
apMHUPOBaHUA. Y IIPOLIEHHBIN METOJ
pacudera JUIsl CUIbHO AaHU30TPOITHBIX
KOMIIO3UTOB THUIIA YTJIEIIACTUKOB.

15-16

MuxkpoieheKTbl B KOMIOHEHTaxX — B

17-18




BOJIOKHAxX ¥ B Matpuiie. Jledhekrsr B
apMHPYIOIHUX deMeHTax. JledexTs
B Marpuiax. [loBepxHOCTH pa3nena
«BOJIOKHO—MAaTpHIIa».
TexHOMOTHYECKUE TEPECKTHI.
Konctpykunonnsie a1eeKTol.
DKCIUTyaTallMOHHBIC eEKThI

dopma aTrecTanuu

Bcero yacoB mo qucuuruiHe
BO BTOPOM (BOCBMOM) CEMECTPE

18

36

54

pedepar

Hroro

54

72

126




Ipunoxenune 2 K
pabodeii mporpamMme
MUWHHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCUIMCKOM ®EEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

CrnenuanbHocts: 23.05.01 HazemHbIie TpaHCIIOPTHO-TEXHOJOTUYECKHUE CPECTBA
npoduns «KoMnpioTepHOE MOIETUPOBAHUE TPAHCHIOPTHBIX CPEACTBY

dopma o0ydeHHs: OUHas

Kadenpa: /Ilunamuka, mpo4HOCTh MAIlIMH U COMPOTUBICHUE MaTEPHATIOB

POH/I OHEHOYHBLIX CPEJICTB

MO JUCLUTIIAHE

MexaHuKa KOMIIO3UIIMOHHBIX MaTepuajaoB

Mocksa, 2021 ron



Tabnuua 1

NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWA

KOMIIETEHIIUA
NHAE | @OPMYJIUPOBKA | IlepeyeHb KOMIIOHEHTOB Texnonorus ®opma Crenenu ypoBHeii 0CBOCHHMS KOMIIeTeHIU I
KC (popmupoBaHH | OLIEHOYHOIO
A Cpe/cTBa
KOMIIeTeHIIHH
OIIK-4 | CnocobeH npoBoAUTh | 3HATH: Jlexuus, P Bba3oBblii ypoBeHb
UCCIIEI0BaHMS, - KJ1accu(UKaLUIo U IIPaKTUYECKOE YO - CIIOCOOEH BBIOPATh COCTAB U CTPYKTYPY
OpraHU30BbIBATh OCHOBHbIE CBOICTBa 3aHATHE 3 apMHPOBAaHMsI KOMIIO3UTA JJIS
CaMOCTOSITEIIbHYIO U COBPEMEHHBIX KOMIIO3UTOB CaMoCTOsITENIbHA | D KOHKPETHOM JeTaan
KOJIJIEKTUBHYIO - KPUTEPHUH ITPOYHOCTU s paboTa IToBbIICHHBIN YPOBEHB
Hay4yHO- KOMITO3UTOB, YUUTHIBAOIINX - CIIOCOOEH BBIOPATh ONTUMAJIBHBIN COCTAB U
HCCIIEI0BATEIbCKYIO HalpaBJICHHBIA XapakTep CTPYKTYPY apMHUPOBaHUS KOMIIO3UTA JUIS
NeSITeNIbHOCTD NPU paspyuieHus KOHKPETHOM AeTaan
peleHnu Ymers:

MHXEHEPHBIX U
Hay4YHO-TEXHUYECKHUX
3aJ1a4, BKJIFOYAIOLINX
IUIAHUPOBAHUE U
MTOCTAHOBKY
CJI0KHOTO
9KCIIEPUMEHTA,
KPUTHYECKYIO OLICHKY
Y UHTEPIIPETALINIO
pE3yJIBTAaTOB

- BBIOpATh COCTaB U
CTPYKTYpPY apMHUPOBaHUs
KOMITO3UTa JIJIsl KOHKPETHOM
JeTanu

- OIPEJIENISITh MOJIHBIN Habop
YIPYTO-IIPOYHOCTHBIX
XapaKTePUCTHK U MapaMeTpbl
KpUTEPUEB NIPOUYHOCTH
Baapers:

- OKCIIEPUMEHTAIIbLHBIMH
METOJIaMU OIpeAETICHUS
MIOJTHOTO Habopa ynpyro-
MIPOYHOCTHBIX
XapaKTEPUCTHK
AHU30TPOMHBIX KOMIIO3UTOB




- IPOrpaMMOi MOCIOMHOTO
pacdera Hecylen
CIIOCOOHOCTH KOMITO3UTHBIX
KOHCTPYKLUU




[Mpunoxenne 2

K paboueii nporpamme
HepequL OICHOYHBIX CPEACTB MO TUCHUIIJINHE «MexaHuKka KOMIIO3UIITMOHHBIX

MaTepuajIoB»

Ne OC

HaumenoBaunue
OILIEHOYHOTI'O
CpEACTBA

KpaTKafI XapaKTEPUCTHKA OICHOYHOI'O CPpEACTBA

[IpencraBnenne OEHOYHOTO
cpeactsa B POC

YcrHblii onpoc,
cobecenoBaHue,
(YO)

CpeAcTBO KOHTpOJI, OpPraHU30BaHHOE Kak
crielManbHast Oecena Me1arOrMYECKOro
paboTHMKAa ¢ OOy4aromuMcs Ha TEMBI,
CBSA3aHHBIC C M3y4aeMOW JUCLUILIMHOW, H
paccuuTaHHOE Ha BBISICHEHHE 00beMa 3HAHUM,
00yJaromerocss 1Mo ONpeAeCHHOMY pasJielny,
TeMe, IpolJIeMe | T.11.

Bompocsl o
TeMaM/paziesam
JIUCLIUIUINHBI

Pedepar
(P)

[IpoayKT caMOCTOSTEbHOM pabOTHI CTY/IEHTA,
MPEACTABISIIONIUN COO0M KpaTKoe HM3JI0KEHUE
B NHCEMEHHOM BUJIE HOJTY4EHHBIX
[PE3yIBTATOB TEOPETUYECKOTO aHanmm3a
OTpeeIeHHOM HAYYHOU (yueOHo-
MCCIICIOBATEIIbCKOW)  TEMBI, TJE€  aBTOP
PAacCKphIBa€T CYThb HCCIEAYEMOW MpoOIeMBl,
MPUBOIUT PA3UYHBIE TOYKU 3PEHHSA, a TAKKe
COOCTBEHHBIE B3IJIS/IBI HA HEE.

Tems! pedepaToB

3auer

3)

CpeAcTBO  TPOBEACHUS  IPOMEXKYTOUHOM
ATTeCTallid TI0 PEe3yJIbTaTaM BBIOJTHCHHUS
BCEX BHUIOB Y4eOHOIl pabOTHl B TEUYCHHUH
ceMecTpa C  HIPOCTaBICHUEM  OLIEHKH
«(3aUTEHOY WIIH «HE 3aUTEHO»

IIpumepsl 3a4eTHBIX
OouneToB

DK3aMeH
(Ox3)

CpelncTBO  NPOBENEHUS  MPOMEXKYTOUHOM
ATTECTAllMd 110 pe3yiIbTaTaM BBITOJHEHUS
BCEX BHJOB YueOHON pabOTBl B TEUEHHUH
ceMecTpa C  IPOCTaBICHUEM  OLIEHKH
COTIIMIHOY, «XOPOIIOY,
«(YJTOBJIETBOPUTEITLHOY WIH «He
YJIOBJIETBOPUTEIHHOY»

[Ipumepsr
SK3aMCEHAIIMOHHBIX
OmIeTOB




[Tpunoxenue 3

IIpumepsbl 32a4€eTHBIX H IK3aMEHANMOHHBIX OMJIETOB
1o Kypcy «MexaHHKa KOMIIO3UIIHOHHBIX MATEPHATIOB

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUKCKOM ®EIEPALIMU

OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICHIEI'O

OBPA30BAHUA
«MOCKOBCKHI HOJIHTEXHI{JI‘IECKI/II‘/‘I YHUBEPCUTET»
(MOCKOBCKMAMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHaMuKka, IPOYHOCTH MALIMH H CONPOTHBICHHE MAaTEPHAJIOB»

Jucuunnrzaa MexaHuka KOMIIO3UIIMOHHBIX MaTepHUajoB
CrenuansHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIIOTHYECKHE CPEACTBA
Kypc 4, cemectp 8

3AYETHBIA BWIET Ne 4.

1. YcranoctHble cBOWCTBA U MOA3Y4ECTh KOMIIO3UTOB.
2. BapuanuoHnHo-MarpuyHbie (POPMYIUPOBKH 33129 MEXaHUKH TBEPOTO TeJa.

YTBepkKIEHO Ha 3aceaHuu Kadenpsl «__ » ceHTaops 20 T., IpoToKO No

3aB. kadeapoit /A.A.CxBop1ioB/

HepequL BOIIPOCOB K 3a4CTy

Bomnpocsl k 3auery Kon
KOMIICTCHIIMHU

Hcropus co3manusi KOMIO3UITMOHHBIX MAaTEPHAJIOB. OIIK-4
OcHoBHble cBoiicTBa W 3¢ (deKThl TpUMeHeHHs Kommo3utoB B | OIIK-4
MaIIHHOCTPOEHUH
[lepBBle MPUMEHEHHUs CTEKIIOMIACTHKOB. OIIK-4
[IpuMeHeHre  KOMIIO3UTOB: aBHAIMsd ©M  BOCHHAs  TexHuWKa, | OIK-4
CHOPTHUBHOE CHAapsKEHUE, KaHAThl, MaXOBUKU—HAKOIIUTEIN SHEPTHUH,
IIMHHBIA KOpA, apMarypa OeToHa, MyJeHeNnpoOUBaeMble >KUIIETHI,
OpOHsI, MEIUITHA, CTPOUTENIBCTBO, CYAOCTPOEHHUE
Omnpenenenre u KiaccuUKaIs KOMIIO3UTOB OIIK-4
Tpu cekpera TPOYHOCTH KOMITO3UTOB (MacmTaOHBIA d3ddekT, | ONK-4
TOPMOXKEHHE TPEIIMHBI TOBEPXHOCTHIO pasjieia, CTaTUCTUYECCKHMA
XapakTep MPOYHOCTH BOJIOKOH)
VY nenpHasi HpOYHOCTh U YIEJIBbHBIN MOTYJb OIIK-4
Bnusinue TemnepaTyphbl U BIaKHOCTH Ha CBOMCTBA KOMITO3UTOB OIIK-4
J10JITOBEYHOCTHh KOMIO3UIIMOHHBIX MAaTEPUAJIOB OIIK-4
Y cTanocTHBIE CBOMCTBA U MOJ3YYECTh KOMITIO3UTOB OIIK-4
ConpoTHBIICHHE KOMITO3UTOB CABUTOBBIM AchOopMaIivsiM. OIIK-4
BoOJIOKHUCTBIE apMUPYIOIIME MATEPUATIBI OIIK-4
Macutabubiii 3¢ eKT npoyHoCcTH OIIK-4




CoctaB  cTekia, JOuMaMeTp ©  CBOWCTBa  CTEKIIOBOJOKOH,
MOBEPXHOCTHAsi 00paboTKa

OIIK-4

Ou3uKo-MeXaHUYEeCKHe, XUMHYECKHe, TepMuyeckue cBoiicta | OIIK-4
KOMIIO3UTOB

CTpykTypa ¥ MEXaHHMYECKHE CBOWMCTBa YIJIEBOJOKOH Ha ocHoBe | OIIK-4
NOJIMAKPUIIOHUTPHUIIA

['ubpuiHBIC MaTEpUAIIbI C YTISPOHBIMH BOJIOKHAMU OIIK-4
BopHrbie, kepamudeckue, 6a3aabTOBBIC BOJIOKHA. OIIK-4
[Tpumenenue 6opamomunns. Kapoui-kpeMHIEBbIE BOJIOKHA. OIIK-4
Martpuiibl B KOMIIO3UTE OIIK-4
MexaHndecKkue, TEIIOBbIC, XMMUYECKHIE CBOMCTRA. OIIK-4
Hasznauenue u kinaccuduxanusi MaTpHIL OIIK-4
TepmornnacTU4HbIC U TEPMOPEAKTUBHBIC MTOJIUMEPHI OIIK-4
CTpyKTypHBIE 0COOEHHOCTH U MEXaHMYECKHE CBOMCTBAa KOMIO3UTOB, | OIIK-4
CXEMBbI M METOJIbl apMUPOBAHUS

TexHomorus W3roTOBJICHHS [eTaned W w3Aenuid u3 mnoiaumepHbix | OIK-4
KOMIIO3UTOB

DEeHOMEHOJIOTUYECKUT M CTPYKTYpHBIM moaxoabl B MexaHuke | OIIK-4
KOMIIO3UTOB

BapwuarnmonHbIit 1oaX0/ K o1leHKe TpaHuI] 3G HEKTUBHBIX MOYJICH OIIK-4
[TonsiTme  “m3oTpomHOro”  Kommo3Wra ¢ cuMMeTpuuHbiM | OIIK-4
pacnojoKeHUEM TpeX U 0osiee CeMENCTB BOJIOKOH

Meton onpeneneHus ynpyrux KOHCTaHT U30TPOITHOTO KOMITO3UTa OIIK-4
Mexanuka gepopmupoBaHuST W paspyuieHHs  KoMmmo3uTHbIX | OIIK-4
MAaTEPUAJIOB U KOHCTPYKIMI

Teopust ynpyroctu aHH30TPOITHOTO Tela OIIK-4
OCHOBHBIE YpaBHCHHSI U MOJIENH AcPOopMUpOBaHUs MHOrociaonHbix | ONK-4
000J104€K

O0600611eHHBIN 3aK0H ['yKa M 9rCII0 He3aBUCHMBIX ynpyrux KoHctant | ONK-4
[IpeoOpa3zoBaHue TEH30POB IPH MOBOPOTE KOOPIMHATHBIX OCEH. OIIK-4
Tunel 1 0COOEHHOCTH pa3pylIeHUs] KOMIIO3UTOB OIIK-4
[IpuMmeHeHne SHEPreTHYecKOro YCIOBHUSI paccilioeHus s pacyeta | OIIK-4
Hecyllel CIMOCOOHOCTH HW3THMOAEMBIX CIIOUMCTHIX OalioK, CXKaThIX
KOMIIO3UTHBIX CTEpKHEH U TpyO

MexaHnKa pa3pylieHuss KOMIIO3UTOB OIIK-4
TeH30pHO-TTOIMHOMHUAIbHBIE KPUTEPUU TPOYHOCTH OIIK-4
Kpurepuu mpoyHOCTH KOMITO3UTOB, YYUTHIBAIONIME HampapieHHbI | OIIK-4
XapaKTep UX pa3pylieHus

Kputepun npoOYHOCTH HAMOTAaHHBIX KOMIIO3UTHBIX Tpyo mipu | OIIK-4
PaCTsDKEHUH, KPYUCHHUH U TIPH CJI0KHOM HAMPSDKEHHOM COCTOSTHUU
Bapuanmonno-marpuunsie  GopmynaupoBku  3amad  Mexanwku | OIIK-4
TBEPJOro Tena

Onuenxu Doiirra u Peticca. OIIK-4




MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUCKOM ®EIEPALIMUN

OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICHIEI'O

OBPA30BAHUA
«MOCKOBCKHI HOJIHTEXHI{JI‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKMAMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHaMuka, IPOYHOCTH MAIIMH H CONPOTHBICHHE MAaTEPHAIIOB»

JucuunnrHa MexaHuka KOMIIO3UIIMOHHBIX MaTepHUajoB
CrrertmansHOCTS 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHIECKHE CPEICTBA
Kypc 5, cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 5.

1. SInpo AbGens u sapo PaboTHoBa.
2. HutsHas Mozienb M YTOYHEHHBIE KPUTEPUH MPOYHOCTH.

YTBepkKIeHO Ha 3aceaHuu KaQeapsl «__ » ceHTsaops 20 T., IpOTOKOI Ne

3aB. kadeapoit /A.A.CxBop1iOB/

HepequL BOIIPOCOB K 9K3aMCHY

Bonpocsl Kk 3k3aMeny Kon
KOMIICTCHIIMHU

MeTo bl CTaTUYECKUX UCIBITAHUI KOMIIO3UTOB OIIK-4
OmnpeneneHue  CTaTUYECKMX  CBOMCTB  cTekiomactukoB  u | OIIK-4
VIJEIJIaCTUKOB TPH  PACTSOKEHUHM, CXKAaTUU, W3rH0e, CIOXKHOM
HANPSDKEHHOM COCTOSIHUU
Omnpenenenre MOAyJe CIBUTa KOMIIO3UTOB MpHU KpydeHuu, casure | OIK-4
Y TI0 TIEPHOAAaM KPYTHIIBHBIX KOJeOaHu
Oco0eHHOCTH WCIBITAaHWH Ha W30 M ompenerneHne Mexcioiroro | ONK-4
MOJyJIsl CIBUTA 10 MOMpPaBKe K NPOrudy
MeToapl MCTIBITAHUN KOMITO3UTHBIX 00pasmoB Ha moikydects u | OIK-4
OCHOBBI HACJIEICTBEHHOW TEOPHUH MOJI3YyYECTH
SAnpo Abens u sapo PaboTHOBa OIIK-4
[Togo0ue N30XpOHHBIX KPUBBIX OIIK-4
JlnarpaMMa MrHOBEHHOTO Ae(OpPMHUPOBAHUS OIIK-4
MeToabl BBICOKOCKOPOCTHBIX TUHAMHAYECKUX ucreiTanuii | ONK-4
KOMIIO3UTOB
Pacnipoctpanenne BonH. KoaddbunmneHnt tnHaMAYHOCTH. OIIK-4
["a30Bas mymika: CKOpOCTh CHapsia. OIIK-4
[IpoOuBaHMe MIACTUH U OCTATOYHAS! TPOYHOCTh OIIK-4
TpexciiolHbIE 1 MHOTOCJIOWHBIE KOHCTPYKITUU OIIK-4
Anroputmuzanus 3amad o npedopmupoBanmr W mpouHocTH | OIK-4
MHOTOCJIOHBIX KOMITO3UTOB
Meto/b1 pacuera Ha MPOYHOCTh U JI0JITOBEYHOCTh OIIK-4
BriuisiHre KOHIIEHTpAIMKM HANPsHKEHWH Ha MPOYHOCTh BOJOKHHUCTHIX | OIIK-4




KOMIIO3UTOB.

Pacuer um xoHcTpyupoBanue coeauHeHud w3genmii w3 [IKM | OIIK-4
(3akyenoyHble, KJIEEBbIC, MEXaHUYECKHE, OMOMEXaHUUECKHUE)

Pacyer  mpoyHOCTM  KOMIO3UTHBIX  IUTACTHUH,  cTepxkHeH, | ONK-4
MATUHAPUYECKUX 000JI0YEK MPHU PA3TMYHBIX CXEMaX apMUPOBAHUS.

Pacuer m mpoekTHpoBaHHE Ky30BHBIX JcTalieid, Oanok, maneneir u3 | OIIK-4
KOMITO3UTOB.

Pacyer mpouHOCTM © JONTOBEYHOCTH KOMITO3UTHBIX ©Oanok, | OIK-4
(epMEHHBIX KOHCTPYKIIMH, MHOTOCJIOWHBIX IUIACTHH, MaHelIed Hu
000JI0YEK.

[IpuHIMTIBI ~ ONTUMAILHOTO  MPOCKTUPOBAHWS  KOMITO3UTHBEIX | OIIK-4
MAaTEPUAIOB-KOHCTPYKIIUH.

OnTuMu3anms CTPyKTypbl apMUPOBAaHHUSI KOMIIO3UTHOTO KapaanHoro | OIK-4
BaJia TP MEPEMEHHBIX YIJIaX apMUPOBAHUS C YYETOM JTUHAMHYECKOM
YCTOWYMBOCTH, IMPOYHOCTH U 000J0ueyHOM (OpMBI MOTEpPHU
YCTOWYUBOCTH.

Brei6op onTtuManpHBIX CXEeM apMHUpoOBaHUs i TpyO W cocyznos | OIIK-4
JaBJICHUS

HutsgHast MoJenb 1 yTOUHEHHbBIE KPUTEPHH POYHOCTH. OIIK-4
CxeMa OIIEHKH Haa&KHOCTH OaJJIOHA TSI CKaToro MpupoaHoro rasza | OIK-4
P BO3HUKHOBCHHMH B CTCHKax Je()EKTOB THIIA TPEIIUH W
pacCIOCHUMN.

[TocrmoitHpIE ~ MeTON  BBIYMCICHUS ~ HampspkeHmid B ciosix | OIIK-4
apMHUPOBAHHBIX IUIACTUKOB C MMPOU3BOJIHLHOM CXEMOM apMUPOBAHUSI.
YHOpomeHHbIi  METOJ pacdera JUIsi CHJIBHO  aHu30TpomHbIX | OIK-4
KOMITO3UTOB THUIIA YTJIEMJIACTUKOB

JledeKThl B apMUPYIOLIUX 3JIEMEHTAX. OIIK-4
IToBepxHOCTH pazienia «BOJOKHO—MATPHUIIA» OIIK-4
JedekTsl B MaTpunax. OIIK-4
MukpoepekThl B KOMITIOHEHTaX — B BOJJOKHAX OIIK-4
KoHcTpykiimonHsie 1eeKThl. OIIK-4
Texnonorndyeckue neQeKThl OIIK-4
DKCITyaTalioOHHbIE Je()EKThI OIIK-4
PaBHONpoUYHbIE OAJIJIOHBI JaBICHUS OIIK-4

IIpuMepHBbIe BONPOCHI AJIs1 YCTHOI'O ONPOCa Mo aucuuninue «Mexanmka

KOMITIO3UIIMOHHBIX MaTe€pHruaJa0B» IJIl OHCHKH KOMHeTeHIII/Iﬁ

(OMK-4)
1. Yro Takoe TEH30pHO-MOJUHOMHAIbHBIE KPUTEpUU, U
reoMeTpudecKuid 00pa3 B MPOCTPAHCTBE HAMPSKEHUIA?

KaKOB

ux

2. Kak crpositcs mpenenbHbie MOBEPXHOCTU MO PaGOTHOBY MJii COBMECTHO

paboTaIMUX YyPYTO-TUIACTHYECKUX CTPYKTYp?




3. Ha uém ocHoBaHa (opMyJIMPOBKA KPUTEPUEB IMPOYHOCTH, YUUTHIBAIOLINX
HaIIpaBJICHHBIA XapaKTEP pa3pyLICHHs BOJIOKHUCTBIX KOMIIO3UTOB?

4. Kak 3anuchIBalOTCS JIMHEHHBIE KPUTEPUHM NPOYHOCTH IJIs JIBYX BHIOB
pa3pylIeHHs OJHOHANPABIEHHBIX KOMIIO3UTOB?

5. Kak ompeaennts M3 3KCHEPUMEHTOB MNapaMeTphbl JIMHEMHOTO KPUTEPHS
IPOYHOCTH?

6. B uém wHemoctatok TpamuuunoHHOW ¢opmynsl JKypaBckoro A
ONpEIENECHHUS] MPOYHOCTU MEXKCIIOEBOTO CABUIAa MPU H3rHOE KOPOTKHX
oanok?

7. Kak omnpenensaTe napaMerpbl JIMHEWHOTO KPUTEPUS PACCIOCHHS 110
pe3ysibTaTaM CTATUYECKUX U HUKINYECKUX UCIIBITAHUI Ha N3ruo?

8. Kak HailTu mapameTpbl KpUTEpUs MPOYHOCTU KOMIIO3UTHBIX TPYO IO
00pabOTKE HKCIEPUMEHTAJIbHBIX JAHHBIX B KOOpPAMHATAX MPOEKUUN
HAIIPSHDKEHUH Ha INIOCKOCTh, COJIEPKAIIYI0O HAIIPaBIECHUE BOJIOKOH?

9. K kakoMy OCHOBHOMY BBIBOJYy MpPHUBOAUT MOJeNb pomOa U3
HEPACTSKUMBIX HATEW NPU IBYXOCHOM PACTSIKEHUN?

10.Kak onpenenutb ONTUMAaIbHBINA yIoJd apMUPOBAaHUS ISl IBYXOCHOBIO
pacTsKeHus?

11.Y1o 03HaYaeT TEPMHUH «PALMOHAIBHOE MTPOEKTUPOBAHKE) MPUMEHUTEIHHO
K KOMITO3UTHOMY OaJUIOHY JUIsl CKATOTO ra3a?

12.KaKkoBsI 3TaITbl TOCIOWHOTO pacdeTa KOMIO3UTHBIX KOHCTPYKITHIA?

13.B yem mnpeumyuecTBO MOCIONHOTO METOAA Uil CUMMETPUYHBIX Iap
cioeB?

14.KakoBbl JONYILIEHUS B «HUTSHOW aHAJOTHM» JUIsl pacdeTa HaMOTOYHBIX
o0oJtouek?

15.B u4éMm mnpuuMHAa OCTAaHOBKM TPEIIMHBI HENPOYHOM IMOBEPXHOCTHIO
paznena?

16.Kakue ommbku momyctun ['opJoH B OOBSICHEHWH MEXaHHW3Ma OCTaHOBKHU
TPELIMHBI TOBEPXHOCTBIO pasneina?

17.KakoBbl MEXaHU3Mbl «COpachbIBaHUS» KOHUEHTPALMU HANpsKEHUW B
BOJIOKHHUCTBIX KOMIIO3UTaX C XpPyNKOW MaTpULIEN?

18.Kak Oo1leHUTh KOHIIEHTPAIIMIO HAIIPSKEHUH OKOJIO OCTaBUIEHCS MOCIIE
pacCIIENIEHUS] METTKOW BBITOUKH?

19.Ilouemy ©u B Kakoil CTEMEHW pA3IUYAIOTCS TEOPETHUYECKHH |
s dexTuBHbIN KOADHUIMEHTH KOHIIEHTPAIIMHY HANPSKEHUN?

20.KakoBbl 0OCOOCHHOCTH BIMSHHE KOHIICHTpAIlMM HANpsDKCHUNW  Ha
IPOYHOCTh  PACUICIUISIONIMXCS,  PACTPECKUBAIOIIMXCA W IICEBJIO-
IUTACTUYHBIX KOMIIO3UTOB?

21.Kak pactpeckuBaHUE MATPHUIIBI CHIKAET S(PPEKT OT KOHIEHTPAIUH
HaIpPsHKEHUN?

22.YeMm 10 CMBICIy pa3IUYarOTCs MapaMeTpbl MOBPEKICHHOCTH H
MTOBPEXKIAEMOCTHU ?

23.Ha wuyeM ocHOBaHa THUIIOT€3a BBEACHHUS XapaKTEPHOTO «pajauyca
3aTYIUICHUS» OTBEPCTHUSA?



24.Yemy MOXKET HAYYUTh KOMIIO3UTHOTO TEXHOJIOTA CTPYKTYpa cyuyka?

25.ChopMyaupyidTe OCHOBHBIE TIOJIOKEHHS MEXAaHUKH  PACCESTHHOTO
paspymieHus. Yrto Takoe mnapameTp (TEH30p) MOBPEKICHHOCTH U
KHMHETHYECKOE YpaBHEHUE €ro pocra’?

26.Kax BnuseT CTaTHUCTUYECKUH pa3dpOC MPOYHOCTH BOJIOKOH Ha
pealn3aluio UX MPOYHOCTH B OJTHOHATPABICHHOM KOMITO3UTE?

27.IlouemMy HenenecooOpa3HO TpeOOBaHWE PABEHCTBA MPOYHOCTH BCEX
BOJIOKOH?

28.C dyeMm cBsizaH MacIITaOHbIM 3(P(GEKT MPOYHOCTH TOHKUX XPYMKUX
BOJIOKOH?

29.Kak mnpuMeHsieTcsl JIMHEWHAs MEXaHUKa pa3pylIeHUs K BOJOKHUCTHIM
KOMIIO3UTaM?

30.Kak »uepretudeckas Teopuss I'puddurca mno3BoiseT MOTYyYUTH
HHEPreTUYECKUM KPUTEPUHN pACCIOCHUS WIHM PACHICTUICHHUS] KOMIIO3UTa?

31.Kak ommcarb MmacmTabHbIi  3G(EKT TPOYHOCTH HA  OCHOBE
HEPreTHUECKOTO KPUTEPHUS paCCIOCHUS TPU U3THOE U KPyUeHUU?

32.KakoB MeXaHU3M PACCIOCHUS C BBIIIECIKUBAHUEM CIIOEB MPHU CHKATUN?

33.Uto Takoe XapakTepHas TOJIIMHA BBIIIEIKHBAEMOW MOJIOCKM M KaKk OHa
CBsI3aHA C OMACHBIM pacrojokeHueM nedexra?

34.KakoBa cxema pa3pylieHHs] KOMIIO3UTHOU TPYOBI MO popMe «KUTAWCKOTO
(boHapuka»?

35.Kak  ompenenuTh  panMOHAJIbHBIE  pa3Mepbl  OJHOHAMNPABICHHOMN
KOMITO3UTHON TPYOBI?



Tembl pedepaToB mo gucuuiInHe «MexaHnka KOMIO3MIIMOHHBIX
MaTepHuajIoB»
IJ1s1 OeHKH KoMneTeHuni (OIK-4)

8-ii cemecTp

1. OcHoBHbIe 00BeKTHI ¥ 3P dexTs npuMmeHeHus: KM. CBoiicTBa u

KJ1accu(uKaIus KOMIIO3UTOB.

Buapr [IKM. Bonokna, maTpuiibl. OCHOBBI KOMITIO3UTHBIX TEXHOJIOTHIA.

3. Tpwu cexpera nmpouHocTr BOJOKHUCTHIX KM. Teopetnueckast mpodHOCTD. 1 -i

CEKpEeT MPOYHOCTU — MacIITaOHbIN 3P PexT.

TopMokeHHE TpeUMHbI IOBEPXHOCTHIO pa3jena. (2-i CeKpeT NPOYHOCTH).

CratucTryeckuil Xxapakrep IpOYHOCTH BOJIOKOH (3-i1 CEKPET MPOYHOCTH).

MeToabl HCTIBITAHUN KOMIIO3UTOB Ha PACTSKEHUE, CHKATUE, CIIOKHOE

HaMpsLKEHHOE COCTOSIHUE.

7. OCOOEHHOCTH UCTIBITAHUN KOMIO3UTOB Ha M3rub. Criozanue ¢ onop. M3rud

OMMOTyJIBHOTO MaTepuara.

OmnpeneneHre MEXCIOWHOTO MOIYJIS CABUTA 110 MOMPaBKe K MPOTHOY.

9. Ompenenenue MOYJIsl CIBUTA B TUIOCKOCTHU MIPH CABUTE MaHENEH U Ipu
NepeKaIINBaHUN KECTKOTO IIAPHUPHOTO YETHIPEX3BEHHHKA.

10.0Omnpenenenue MoayJel CABUTA NMPU KPYUSHUH KBAJIPATHBIX TUIACTUH U
PSIMOYTOJIBHBIX 00pa3IOB.

11.Onpenenenue 2-x MOAYJEH CABUTA MO MEPUOAY KPYTUIIbHBIX KOJICOAHUH.

12.MexaHnKa KOMITO3UTOB Kak 00JIaCTh MEXaHUKH TBEPJIOTO TeEIa.
Onpenensromme COOTHOIEHUS.

13.Teopust ynpyroctu aHu30TponHbIx cpen. O606menHsii 3akon ['yka. Yucio
HE3aBUCUMBIX YIIPYTUX KOHCTAHT.

14 Knaccel yrpyroit cMiMMeTpHu (OpTOTPOIIUS, TPpaHCBEpCAIbHAS U30TPOIU).

15. CBs13b TEXHUYECKUX, MATPUYHBIX U TEH30PHBIX YIPYTUX KOHCTAHT.

16.I1ocnoiHbIi METO/T pacueTa MPOYHOCTH CIIOUCTBIX KOMITO3UTOB.
[IpeoOpazoBanue Moyl yIpyrocTy Mpu MOBOPOTE OCEH.

17.Cxembl ®oiirta u Peiicca mist oieHKH 3(PPEKTUBHBIX YIIPYTHUX MOJIYIICH.

18.YmpoieHHbIi ocaoiHbd MeToa. M30TpomHbIe KOMITO3UTHI U OLIEHKA UX
MOZYJI YIPYTOCTH.

19.Bsazkoynpyroctsb- Mogenu MakcBesuia, @oiirra, Kenspuna. Onucanue
MOJI3yYECTH U PESIaKCALINH.

20.TTono6ue nzoxpon. O6paboTka IKCIEPUMEHTOB Ha MOJI3YUECTh.

21.HacnenctBeHHas Teopust nojizydectu. OnpeniesieHne napaMmeTpoM sijapa
AOerns B HEIMHENHON HACTIEICTBEHHOW TEOPUHU MOI3YUYECTH.

22.3a1auu 1 METO/Ibl TMHAMUYECKUX BRICOKOCKOPOCTHBIX UCTIBITAHUM,
AKCIIEPUMEHTAJIbHBIC YCTAaHOBKH.

23.CKropocTy pacipOoCTpaHEHUS BOJIH PACTsHKEHUs U caABura. Bomuel Penes u
JlsaBa.

no

o ok

©



24 MrHoBeHHas quarpamma Jie(opMUpOBaHUS U 3ama3ibIBaHue («3y0»)
TEKy4eCTH.

25.KoappurmenTsl TMHAMUYHOCTH NP yIape U TPU JBIKEHUU.

26.1TpobuBanue ractuH. CKOPOCTh BBUIETA CHAPSIA U3 MTYIIIKH.

9-ii cemecTp

1. Kputepuu npo4HOCTH BOJIOKHUCTBIX KOMIIO3UTOB. [locTpoeHune npeaenbHpIx
MOBEPXHOCTEH COBMECTHO PabOTAIOIIUX CTPYKTYP.

2. Kputepuu TpOYHOCTH OJHOHAMPABIECHHBIX KOMIIO3UTOB  (JIMHEHHBIM,

KBaJIpaTUIHBIN ).

. Meron cymmupoBanus IpodHocTer. «30TponHash) MPOYHOCTb.

4. ]Ipa TUHEWHBIX KpUTEpHUS MPOYHOCTH JJIsi OPTOTOHAIBHO apMHUPOBAHHBIX
IJJACTUKOB, IOCTABJIEHHBIE HA TJIOCKOCTAX BO3MOKHOTO Pa3pyLICHHUS.

5. TeH30pHO-IOIMHOMHANIbHBIE KpuTepun mnpodHocTu. Kpurepuu Ilas-By,
[Nonbnenbnara-KonnoBa, Manmelicrepa, AlkeHasu u Jip.

6. Kputepun mpouHocTH Uii  HAMOTOYHBIX KOMIO3UTHBIX TpyO mpu
PaCTSHKEHUU U MIPU KPYUYECHHH.

/. HaxoxeHue napaMeTpoB KPUTEPUEB MTPOYHOCTH B KOOPJMHATAX MPOCKIUN
HaIPSHKEHUM Ha TUIOCKOCTh Pa3pyIIEHUS.

8. Monenr pombOa U3 HEPACTSIKUMBIX HHUTEH MJI1 OMHCAHUS TPEASTbHON
IIOBEPXHOCTH IPOYHOCTH IIPU CJIIOKHOM HANPSKEHHOM COCTOSIHUH.

9. «HutsHasa ananorus» Juis pallMOHAIBHOTO MPOEKTHUPOBAHUS HAMOTOYHBIX
KOMIIO3UTHBIX 000JI0YEK U COCYJIOB JaBJICHUSI.

w

10. Pacyer u ontumuzanus OanmoHa Juist CXaTOro ra3oBoro TOIUIKBA.

11. OnTuManpHOE MPOEKTUPOBAHUE KOMIIO3UTHOTO KapJaHHOTO Baja IO
KPUTEPUAM IPOYHOCTH U JUHAMUYECKOW YCTOMUYUBOCTH.

12. IIpoeKTHBIN pacyeT CTEKJIOILIACTUKOBOM MAJIOJIUCTOBOM PECCOPBI.

13. PaBHonpounbie (GopMmbl mpoduiist peccopsl. banka ¢ NOCTOSHHON
IJIOLIAABIO CEYEHUSI.

14. Onrumuzanus MaJIOJIMCTOBBIX CTEKJIOTJIACTUKOBBIX ~ PECCOP

PaBHONPOYHOTO TPO(UIIA CO CTENEHHBIM 3aKOHOM HM3MEHEHHUS pa3MeEpPOB
CCUCHMUS.

15. Paccnoenne KOMIO3UTHBIX CTEPKHEN MPHU CHKATHUH.

16. Pa3zpymenue koMno3uTHbEIX TpyO 10 popMe KUTaCKOTo hoHaApUKa.

17. JInHEeNHbIA KpUTEPUN NPOYHOCTH JJIsI PACCIOEHUS] KOMIIO3UTHBIX
OaJsiok mpu u3ruoe.

18. DHepreTu4yeckoe yCI0BUE PACCIOEHUS KOMIIO3UTHBIX PEccop MpH
COBMECTHOM JIEWCTBUU MU3THOAIOIIEro U KPyTSIIETO MOMEHTOB.

19. DKCcIepUMEHTAIbHBIE METO/IbI ONIPEICICHUS COMPOTUBIICHUS
KOMIIO3UTOB PAcCIOCHHIO Ha 00pa3iiax ¢ MEXCIONHBIMU TPEITMHAMH.

20. BrnusiHue KOHIIEHTpauy HapsDKeHWH Ha MPOYHOCTHh KOMITO3UTOB.

21. BBenenune xapakTepHOro pa3mepa MaTepuana sl OMMCaHus

MaciTaOHoro 3¢ ¢exra MPOUYHOCTH.



22. JIByXCcTaguiHbIE MOAENH NPEApa3pyLIEHUs] KOMITIO3UTHBIX
MaTepUaioB OKOJIO OTBEPCTHII.

23. MeToabl OLIEHKH TIPOYHOCTH U KECTKOCTH TPEXCIOUHBIX
COHJIBUYEBBIX MMAHEJEH C COTOBBIM 3aIIOJIHEHUEM.

24. Mertopsl pacuera Hecyliel CmoCOOHOCTH MEXaHUUYECKUX, KJIEEBbIX U
3aKJICIIOYHBIX COCUHEHUM.

25. buoMexannueckue NpUHIMUIIBI CO3AAHUS] TPOYHBIX KOMITO3UTHBIX
CTPYKTYP U MECT KPEIUIEHHUSI C UCIIOJIb30BAHUEM ONITUMAIIBHBIX
KPUBOJIMHENHBIX TPAEKTOPUN YKIIAJIKU BOJIOKOH.

26. [IpoeKTHBIN pacueT KOMIO3UTHON OJHOJIUCTOBOM PECCOPBI

27. OnTuManbHOE MPOEKTUPOBAHNE KOMIIO3UTHOTO Kap/IaHHOTO Baja.

28. PanronansHO€e apMuUpoBaHuE OaJlJIOHA JIJISl CKATOTO rasa.



