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1. Ileau ocBOeHMS AMCIHUILJINHDI.
OCHOBHOM 11eJIBI0 OCBOCHUS NJUCHUILINHEI «MeXaHHKa KOMIO3HIIHOHHBIX
MAaTePHAJIOB» CIEAYET CUATATH!

- MOJArOTOBKY CIHEHHAINCTA K JEATEIBHOCTH, CBSI3aHHOM C MPOEKTUPOBAHHEM
KOMIIO3UTHBIX KOHCTPYKUMH JUIS Pa3JIMYHBIX OTpacied MalIIMHOCTPOCHUS U
TPaHCIIOPTA C IPUMEHEHUEM COBPEMEHHBIX CPEJICTBA BBIYUCIUTEIBHON TEXHUKU U
KOMIIBIOTEPHBIX IIPOrPAMM.

K  ocHOBHBIM  3agayaM  OCBOEHUS  AUCUHUILIMHBI  «MexaHMKa
KOMITO3UIMOHHBIX MATEPHAJIOB) CIIEYET OTHECTH:

- U3YYEHHUE METOJOB U CPEJACTB I ONPEICIICHUS MEXaHUYECKUX CBOMCTB HOBBIX
KOMIO3UTHBIX MaTEpUAJIOB,
- OCBOCHHE METOJIOB MPOEKTHUPOBAHUS KOMIIO3UTHBIX KOHCTPYKIMH W BbIOOpa
ONTUMAJIBHBIX CTPYKTYP apMHUPOBAHUA JIS 3aJJaHHOTO BUJIA HATPYKEHUS;
- O3HAaKOMJICHHE C OCHOBHBIMU MPEUMYIIECTBAMU, KOTOpPbIE MOTYT OBIThH
JIOCTUTHYTBI TTPU 3aMEHE TPAAUIIMOHHBIX CTUIABOB HA KOMIIO3UTHI.
2. Mecto mucuumiinnbl B ctpykrype OOII cnenuanurera.

JucuuniaunHa «MexaHuka KOMIIO3UIIMOHHBIX MAaTEpHajoB» OTHOCUTCS K
0azoBol  yacth  (AUCHUIIIMHBI  cnenuanu3anuu) bioka 1 ocHOBHOM
00pa3oBaTeILHOM TPOrpaMMBbI CIICIIHATUTETA.

«MexaHUKa KOMIIO3UIITMOHHBIX MaTEpHUalIOB)» B3aUMOCBSA3aHA JIOTMYECKH U
COAEPKATETbHO-METOANYECKH CO CIEAYIOIIUMHA JUCIUIUIMHAMU M MOpaKTUKaMu
OOI1I:

— dusuka

- MaremaTuka

- ConpoTuBIICHUE MaTEPUATIOB

- MarepuanoBeneHue

- Teopus ynpyroctu

- OCHOBBI (PUBHKHU MMPOYHOCTH U MEXAHUKA pa3pyIICHHUS

- TexHosorus KOHCTPYKIIMOHHBIX MaTEPUAJIOB

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 AUCHHUILIINHE,
COOTHECEHHbIE ¢ IVIAHMPYEeMbIMH pe3yJibTATaAMM 0CBOCHHS 00pa30BaTeIbHOM
NPOrpaMMbl.

B pesynbprate oCBOEHUS AUCIUIUIMHBI y OOydaromuxcs (GOpMUPYIOTCS
CJIEIYIONINE KOMIETSHITNU U JTOJDKHBI OBITh JJOCTUTHYTHI CIEIYIONIUE PE3yIbTaThI
oOydeHwusI Kak dTarn (OPMHUPOBAHUS COOTBETCTBYIOIINX KOMITCTCHITHIA:

Kon B pe3yabTaTe 0ocBOeHUA IlepeyeHb MJIaHMPYEMBIX Pe3yJIbTAaTOB
KOMIIeT o0pa3zoBaTeJIbHOU
eHIUM NMPOrpamMmmabl
00y4aroIMICs T0JIKEH
00/1a1aTh:




OIIK-4

CnocobeH npoBOIUTH
UCCIIeI0BaHMS,
OpPTraHMU30BbIBATh
CaMOCTOSITENIbHYIO U
KOJIJICKTUBHYIO HAYYHO-
HCCIIEI0BATEIbCKYIO
JESTeNbHOCTD MPH
peIIeHNN MHKEHEPHBIX U
HAY4YHO-TEXHUYECKUX
3aj71a4, BKIIOYAIOMINX
TUTaHUPOBaHUE U
MIOCTAaHOBKY CJIOXHOTO
AKCIIEPUMEHTA,
KPUTHUYECKYIO OLICHKY U
MHTEPIPETAILINIO
pe3yIbTaTOB

3HaTh:

- KJIacCU()MKALMIO U OCHOBHBIE CBOMCTBA
COBPEMEHHBIX KOMIIO3UTOB

- KPUTEPUHU IPOYHOCTU KOMIIO3UTOB,
YUMTBIBAIOIUX HAINPABICHHBIA XapaKkTep
pa3pylieHus

Ymern:

- BBIOpATh COCTaB U CTPYKTYPY apMUPOBAHUS
KOMIIO3UTAa JUIsl KOHKPETHOW J1€TaIn

- OIIPEeIENATh MOJIHBINA HAOOp YIpyro-
IIPOYHOCTHBIX XapAaKTEPUCTUK U MAPAMETPBI
KPUTEPUEB MPOYHOCTH

Baanern:

- DKCIIEPUMEHTAIBHBIMU METOIAMU
ornpeJeeHus oJHOro Habopa ynpyro-
IIPOYHOCTHBIX XapAKTEPUCTUK aHU30TPOIHBIX
KOMIIO3UTOB

- IPOrpaMMOM ITOCJIOMHOTO pacueTa HeCcyllen
CIIOCOOHOCTH KOMITO3UTHBIX KOHCTPYKIIHM

4. CTpyKTYypa " coep:KaHue TUCIUATIIUHBI.

OO6mast Tpy1I0eMKOCTh AUCIUIUIMHBI COCTABIISIET / 3a4€THBIX €IUHULIBI, T.C.
252 akagemMuueckux dYaca (M3 HuXx 126 YacoB — camocTosITeNbHash paboTa
CTYACHTOB).

Ha uerBeprOoM Kypce B BOCBMOM CEMECTPE BBIACIAIOTCS 4 3ayeTHBIC
eIuHMIEI, T.c. 144 akageMHYeCKHX 4YacoB (M3 HHMX /2 Yaca — CaMOCTOSTEIIbHas
paboTa CTYJEHTOB).

Ha nmarom kypce B 1eBATOM CEMECTPE BBIIEISIOTCS 3 3a4€THBIC €IMHMIIbI,
T.e. 108 akamemmueckux dacoB (M3 HHMX 54 yaca — caMoOCTOsITeNbHas paboTa
CTYJIE€HTOB).

Pazmensr mucummivabl «MeXaHHKa KOMIO3HIIMOHHBIX MAaTepPUasioB»
M3Yy4aroTCs Ha YETBEPTOM U MATOM KypCe.

BocbMoii cemecTp: nexuuu — 2 yaca B Heaeno (36 4acoB), CEeMHUHAPCKHE
3aHATHS — 2 yac B Henento (36 gacoB), (hopma KOHTPOIISI — 3a4eT.

JeBsaTbIii ceMecTp: Jekuu — 1 gac B Hememo (18 dacoB), ceMHUHaApCKHE
3aHATHS — 2 yaca B Hezenmo (36 gacoB), popma KOHTPOIIS - DK3aMEH.

CtpykTypa M coaepkaHWe JUCHHUILUIMHBI «MeXaHHKa KOMIO3UIMOHHBIX

MaTepuajoB» M0 CPOKAM U BUJaM paboThl oTpaxeHsl B [Ipunoxenun 1.




Conepxxanue pa3/iesioB JUCHUILIUHBI.
Ceabmoii cemecTp
A. BBenenue

[Ipenmer, 3aaun U coaepkaHue AUCHUILUIUHBL. CTPYKTypa Kypca, €ro MecTo
U poJib B MOATOTOBKE, CBSI3b C JIPYrUMU AMCHMUIUIMHAMU. OCHOBHBIE TEPMUHBI U
onpenenenus. OCHOBHbIE CBOMCTBA M 3(PPEKTbl NPUMEHEHHUS KOMIIO3UTOB B
MamuHOCTpoeHuu. Vctopus co3gaHusi KOMIIO3ULIMOHHBIX MarepuanoB. [lepBbie
MPUMEHEHUSI CTEKJIOMIACTUKOB. OCHOBHbIE TpeOOBaHUS K KOHCTPYKIIMOHHBIM
MarepuajiaM B MAIIMHOCTpOeHuU. [IpuMeHeHne KOMIO3UTOB: aBUallMsl U BOCHHAS
TEXHHKA, CIMOPTUBHOE CHApSKEHUE, KaHAThl, MAaXOBUKH—HAKOIUTEIU HHEPTUH,
IMIMHHBIA KOpJ, apMarypa OeToHa, myJieHenpoOuBaeMble KWIEThl, OpOHS,
MEAMIINHA, CTPOUTEIBCTBO, CYIOCTPOCHHUE.

b. KOHCTpYKIIMOHHBbIE CBOICTBA KOMIIO3UIIMOHHBIX MATEPHAJIOB.

[IpencraBnenuss o xommo3utax. OmnpenesneHue U KilacCU(PUKAIUS KOMIIO3UTOB.
Tpu cekpera NPOYHOCTH KOMIO3UTOB (MacmITaOHBIA 3PEHEKT, TOPMOKECHUE
TPEUIMHbl TMOBEPXHOCTHIO pa3zjiesia, CTAaTUCTUYECKUM XapakTep MNPOYHOCTHU
BOJIOKOH). KOHCTpYKIIMOHHBIE UM TEXHOJOTMYECKHUE CBOMCTBA KOMITO3UTOB.
VY enbHasi NPOYHOCTH U yACIbHBIA MOJyIb. CTPYKTYypa, CBOMCTBA U IPUMEHEHUE B
TEXHUKE TOJMMEPHBIX U KOMMNO3UTHBIX MarepuaioB ([IKM). JlonroBedyHOCTh
KOMITO3UIIMOHHBIX MaTepHaoB. BiusHue TemiiepaTypsl U BIaKHOCTH Ha CBOWCTBA
KOMITO3UTOB. KiMMaTuyeckne UCIbITaHUS U CTapeHUE. Y CTAJIOCTHBIE CBOMCTBA U
MOJI3YYECTh KOMIIO3UTOB. CornpoTuBieHue KOMIIO3UTOB CIOBUTOBBIM
nedopmarnusmM. BormokHucTeie apmupymomue Marepuaibl. MacmtaOHblil dddexT
npouHoctu.  CreknsHHble BosiokHa. CocTaB cTekina, AWaMETp M CBOMCTBA
CTEKJIOBOJIOKOH, IMOBEpXHOCTHass 00pabotka. IlomydabpukaTel: poBUHTH, TKaHH,
MaThl U3 PYOJICHBIX BOJIOKOH, TEKCTWJIbHAs CTEKJIOBOJIOKOHHAS  TMpsiKa.
N3menpueHHBIE BOJIOKHA, IOKPBITHA. BbICOKOCHIMKATBI W KBapl. PHU3HUKO-
MEXaHUYECKHE, XUMHUYECKUE, TEPMHUYECKHE CBOICTBA.  BBICOKONpOUYHBIE U
BBICOKOMOAYJIBHBIE ~ YIJIEpOJAHble BOJOKHA. CpIppe [ HUX  [OJIYYEHHUS.
KapGonmzanms u rpadurtmzanusa. CTpykTypa W MEXaHUYECKHE CBOWMCTBA
YTJIEBOJIOKOH Ha OCHOBE MOJMAKPWIOHUTPpUIIA. BOIOKHA U3 TEKOB. DIEKTpUUECKUE
CBOMCTBA BOJIOKOH. YTJICIUIACTUKUA C TEPMOIIACTUYHBIMU U TEPMOPEAKTUBHBIMU
CBA3yIOIMMH. [ MOpHIHBIE MaTepuaiabl C YIJIEPOAHBIMU BOJOKHAMH. YTJIEPOI-
VIIEPOIHBIE MaTepHalibl, TEXHOJOTHH, CBOMCTBa, mpuMmeHeHue. OOpaboTka
VIAEIUTACTUKOB. bopHBIE, Kepamudeckue, 0a3anbTOBBIE BOJOKHA. TeXHONOTHS
noJiydeHusi O0poBOIB(PAMOBBIX W OOpPOYTJIEPOJHBIX BOJOKOH. [IpuMenenwme
OoparoMuHUSL. KapOun-kpemHueBbie BOJIOKHA. BricokoMoneKyIsipHbIe,
BBICOKOMOJYJIbHBIE OPraHMYECKUE, apaMHUIHbIE BOJIOKHA M TKaHW HAa MX OCHOBE.
Texnonoruun nonyuyenus. Kesnap, CBM. Mexanuueckue, TEIJIOBbIE, XUMUYECKHE
cBoiicTBa. Matpunpl B KommosuTe. HasHauenume u kimaccudukamus MaTpHIL.
Kepamuueckasi, = MmeTtajuinueckasi,  NOJUMEpHAasi,  YIJIEpOAHAs  MAaTPHUIBL.
TepMmomiacTuuHble UM TEPMOPEAKTUBHBIE  MOJMMEPHI. [Honuaupnsie,
dbeHondopmanbaeruaHble, SMOKCUAHBIC, MOJUUMUIHbIC, KPEMHUHOPraHUYECKUE
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CBSA3YIOIIIHE. MeToabl OTBEPKICHHUS. Yckopurenu, 1aCTU(DUKATOPHL.
CTpyKTypHBIE OCOOCHHOCTH M MEXaHUYECKHE CBOMCTBA KOMIIO3UTOB, CXEMbI U
METOAbl apMHUPOBaHUA. TKaHHBIE KOMIIO3UTHL. XaOTUYECKOE AapMUPOBAHHUE,
OPUEHTUPOBAHHOE ApPMHUPOBAHUE BOJIOKHAMH, TPEXMEPHOE, MNPOCTPAHCTBEHHOE
apMupoBaHue. TE€XHOJOTUS M3TOTOBJICHUS AETAIEM U U3JEIUNA U3 TOJTUMEPHBIX
KOMIIO3UTOB.  [Ipomecchl M3roTOBIEHUS ACTANIEM W H3ACIUN U3 TOJIUMEPHBIX

BOJIOKHMCTBIX KOMIIO3UTOB. TexHomorus U3TOTOBJICHUS YIJIEPOAHBIX
KOMIIO3UILIMOHHBIX MAaTeprualoB. [IOHATHE O TEXHONOTMYECKUX HANPSKECHUSIX.
TexXHOJOruM U3roTOBJICHMUS JICTaJieh n3 IIKM: HamoTKa, BBIKJIagKa U

dbopMoBaHUEe MPENPEroB, IKCTPY3Usl, MyJITPY3Usl, JIUThEe TOJ JaBIeHUEM. MeTOIbI
MEXaHUYECKOU 00pabOTKH U COCTMHEHUS MMOJTUMEPHBIX KOMITO3UTHBIX JIeTaJeH.

B. DjieMeHTHI MeXaHUKH YIIPYTOro aHU30TPOIHOIO TeJia.
DEeHOMEHOJIOTUYECKUH W CTPYKTYPHBIA TMOJXOJbI B MEXaHUKE KOMIIO3UTOB.
Bapuanuonnsiii mogxon k oreHke rpaHull 3 @exktuBHbIX Moayied. OreHku
Qoitrra u Peiicca. [loHsATHEe “U30TPOMHOrO0” KOMIIO3UTA C CHUMMETPUYHBIM
pPacnoioKeHUEM TpeX U Oojiee ceMelCTB BOJIOKOH. MeTo/1 ompeneneHus: yrupyrux
KOHCTaHT U30TPOIMTHOTO KOMIIO3UTA. Y PaBHEHUS MEXaHUKH CIIOMCTBHIX KOMITO3UTOB.
Mexanuka aehOpMUPOBAHUS W pa3pylIeHUs KOMIIO3UTHBIX MaTEPUATIOB U
KOHCTpyKUMi. Teopuss ymopyroctd aHU30TPONHOrO Tena. BapuanuoHHO-
MaTpuuHble (GOPMYIMPOBKH 3ajad MEXaHUKUH TBepAoro tena. (OCHOBHbIE
ypaBHEHHS U MOAeNU AedOpMHUPOBAHUS MHOTOCIOWHBIX 00070uek. OO00IIeHHBIN
3akoH ['yka M YHMCIIO HE3aBUCHUMBIX YNPYTHX KOHCTAHT (B oOmeM ciydae — 21
ylpyras KOHCTaHTa aHU30TPONHOro marepuaina).  [IpeoOpazoBaHue TEH30pPOB
IIPA MOBOPOTE KOOPAMHATHBIX OCEH. Buabl ynmpyron CHUMMETPUU: HU30TPOINHS,
OpTOTpONHUS, TpaHCBepcalbHAsg M30TPOMNHS. THUIMBI U OCOOCHHOCTU pa3pylICHUS
KOMITO3UTOB. [IpriMEHEHHE 3HEPreTUUYECKOro YCJIOBHUSL PACCIOCHHS MJIA pacdeTa
HECyIeH CIMOCOOHOCTH H3rM0AEMBbIX CIIOMCTBIX OallOK, CXKATBIX KOMITO3UTHBIX
cTepkHel u  TpyO. MexaHuka pas3pylieHHss KOMIIO3UTOB. TEH30pHO-
MOJIMHOMHUAIbHBIE KPUTEPUU MPOYHOCTH. Kputepunm NpoYHOCTH KOMIIO3UTOB,
YUUTHIBAIOIIME HAMNPABJICHHBIN XapakTep UX pa3pylieHus. Kpurtepuun npoyHOCTH
HAMOTAHHBIX KOMIIO3UTHBIX TPYO MPHU PACTSKEHUH, KPYYCHUU W TPH CIOKHOM
HaIPsS)KEHHOM COCTOSIHUM.

BocbMmoii cemectp.

I'. MeToabl MeXaHHYE€CKUX HCNTbITAHUI BOJTOKHUCTBIX KOMIIO3UTOB.

MeTonpl CTaTMYECKUX MCHBITAHUN KOMMO3UTOB.  OrnpenenieHue CTaTUYeCKUX
CBOWCTB CTEKJIOIJIACTUKOB M YTJIEIJIACTUKOB MPHU PACTSIKEHUHU, CKATHHU, W3THOE,
CJI0’)KHOM HAmpsIKEHHOM COCTOsSIHMHU. OmpejiesieHne MOIysel CIBUTa KOMITIO3UTOB
Mpy KPYYEHHH, CABUTE U TI0 MEpUOJaM KPYTHIBHBIX KoneOaHuil. (OcoOeHHOCTH
WCTIBITAHUN HAa M3TrM0 W OmpeieIeHNe MEXCIOWHOTO MOAYJIS CABUTa IO MOIPaBKe
K mporu0y. MeToabl HMCIHBITAHWN KOMIIO3UTHBIX OOpa3lloB Ha IOJ3Y4YECTh H
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OCHOBBI HACJICJCTBEHHOW Teopuu moizyudectu. Snapo Abens u sapo PaGoTHOBa.
[lonobue M30XpOHHBIX KPHUBBIX. JluarpaMMa MrHOBEHHOTO JAe(pOpMUPOBAHUS.
MeTtoapl BBICOKOCKOPOCTHBIX IHMHAMWUYECKUX HCIBITAHWM KOMITO3UTOB. 3aJadyu
ucneiTanuil. Pacnpoctpanenue BosH. Koadduument aunammunoctu. [azoBas
MyIIKa: CKOPOCTh cHapsiaa. [[pobuBaHue MIACTUH U OCTATOYHAS TPOYHOCTD.

JI. MeToabl pacyeTa ¥ ONTUMHM3ALMH KOMIIO3UTHBIX 3JIECMEHTOB.

TpexcmoiiHple W MHOTOCIOMHBIE KOHCTPYKUMHU.  AJTOpUTMH3aUMs 33034 O
neOpMHUPOBAHUU U MPOYHOCTH MHOTOCIOMHBIX KOMIIO3UTOB. MeTo bl pacuera Ha
IIPOYHOCTh H JOJITOBEYHOCTh. BiHsHME KOHLEHTpaWM HanpsDKEHUHM Ha
IPOYHOCTh BOJOKHUCTBIX KOMITO3UTOB. PacyeT U KOHCTpYHpPOBAaHHE COEAUHEHHI
uznennit uz IIKM (3aknenoyHslie, KieeBble, MEXaHUYECKHE, OMOMEXaHUYECKHE).
Pacuer mnpoyHOCTM KOMMO3WUTHBIX IUIACTUH, CTEPKHEW, LWIMHAPUYECKUX
000JIOYEK MpH Pa3IMYHBIX CXeMax apMHupoBaHusa. Pacuer W mpoekTUpoBaHME
Ky30BHBIX JeTajiel, Oajok, MaHejeil M3 KOMIIO3UTOB. TunoBbie 3JI€MEHTHI
KOHCTPYKIIMM M3 KOMIIO3UTOB, CrOocoObl X (opMupoBaHus U pacuera. Pacuer
NPOYHOCTH W JOJTOBEYHOCTH KOMIIO3UTHBIX OalloK, (hepMEHHBIX KOHCTPYKIIUH,
MHOTOCJIOWHBIX IJIACTHH, NMaHenel u o6osouek. [IpoekTHBIN pacueT KOMIIO3UTHBIX
neranei. IIpoexTHbIN pacyeT CTEKIOIIACTUKOBOU PECCOPBI C YUETOM MOJI3YYECTH,
CJIOHOTO THOPUIHOTO apMHUPOBAHMUSI, BO3MOKHOCTH PACCIOCHUS NIPU KPYUEHUU U
n3rute. [IpUHIMIIBI ONTUMAIBHOTO NMPOEKTUPOBAHUS KOMIIO3UTHBIX MAaTEPUAJIOB-
KOHCTpyKIMi.  OntuMuszanuss  CTPYKTYpPhl  apMHUPOBAHMS  KOMIIO3UTHOTO
KapJlaHHOI'O BaJla IIPU IIEPEMEHHBIX YIlaX apMUPOBAHUS C YUETOM JUHAMUYECKOU
YCTOMYNBOCTH, MPOYHOCTU U 000704eUHOH (POpMBI TOTEPU yCTOWUUBOCTU. BBIOOD
ONTUMAJIBHBIX CXEM apMUpPOBaHHUA AJis TpyO U cocynoB naBieHus. PaBHonpouHbie
OayuioHbl naBneHus. HuTsHas Mojaenps M YTOYHEHHBIE KPUTEPUM HPOYHOCTH.
Cxema oOLEHKM HaAE&KHOCTH OaioHa [UIs CXKAaToOro MPHUPOJHOrO rasza IpH
BO3HMKHOBEHUHU B CTCHKaX Je(EKTOB THUIa TPEIIMH M paccioeHuid. [locnoiHbIH
METOJI BBIUMCIICHMS HAIPSOKEHUW B CJIOAX AapMUPOBAaHHBIX IUIACTUKOB C
IIPOU3BOJIBHOM CXEMOM apMUpOBaHUA. YIIPOLIECHHBIM METOJ pacuera JJjis CUIBbHO
AHU30TPOIHBIX KOMIIO3UTOB THUIIA YTJIEIIIACTUKOB.

E. lepexTsl 1 MeXaHHKaA pa3pylIeHUs1 KOMIIO3UTOB

MukponepekThl B KOMIOHEHTaX — B BOJIOKHax W B Mmartpuie. JledekTol B
apmupytonux siemeHtax. [edextst B Marpumax. [loBepxHoctu paszzgena
«BOJIOKHO—MaTtpulia». TexHomorndeckue nedexTsl. KoHCTpyKIIMOHHbBIE Ne(EKTHI.
OKCIuTyaTarmoOHHbIC Te()DEKTHI.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

MGTOI[I/IKa nperoaaBanvsa AUCHHUIIIIMHBI «MexaHuKa KOMITO3UIIMOHHBIX
MATCpUuaJIOB» MW pCalu3alsad KOMIICTCHTHOCTHOI'O IIOAXOJa B M3JIOXKCHHHN H
BOCIIPpUATHH MaTCpHaia IMPCAYCMATPHUBACT HCII0Jb30BAHNC CIICAYIOIIUX aKTHUBHBIX
Y UHTEPAKTUBHBIX (DOPM MPOBEICHUS IPYIINOBBIX, UHIUBUAYAIBHBIX, ayAUTOPHBIX



3aHATHM B COYETAaHHM C BHEAYIUTOPHON paboTOil ¢ 1enbto (GOpMHpPOBAHUSA M
pa3BUTHs NPO(eCCHOHATBHBIX HABBIKOB, 00YYaIOUIUXCS:

— 00CyX/IeHHE U 3aliTa Ha CEMUHapax pedepaToB 0 JUCLUILINHE,

— TOATOTOBKA, TNpEJICTaBICHUE M  OOCYKIEHHE Tpe3eHTauuid Ha

CCMHHAPCKUX 3aHATUAX;
— HIPOBCACHHUEC MAaACTCP-KJIACCOB OKCIICPTOB M CIICOHMAINCTOB IIO MECTOAAM
HWCHBITAHUN KOMIIO3UTOB.

VYaenbHbIH BeC 3aHATHH, MPOBOJUMBIX B HHTEPAKTHBHBIX (opMax,
Ompe/ieNeH TJIABHOW TIENbl0 M COACpKAHMEM JUCHUIUIMHBI  «MexaHHuKa
KOMIIO3UIIMOHHBIX MaTEPHUAJIOB», W B IIEJOM MO IUCIUIUIMHE cocTaBisieT 25%
ayIUTOPHBIX 3aHSITUH. 3aHATHS ~ JIEKIMOHHOTO  THna coctaBisitor 50% ot
o0BbeMa ayAUTOPHBIX 3aHATHH.

6. OueHouHbIE CPEACTBA JAJIM TEKYUIEr0 KOHTPOJISI YCIIeBA€MOCTH,
NPOMEeKYTOYHOM aTTeCTAIMM N0 UTOraM OCBOCHH S JUCHUILUIMHBI U Y4eOHO-
MeTOoAuYecKoe o0ecrnedeHue cCaMoCTOSITeJIbHOM Pa0oThI CTY/ICHTOB.

B mnpouecce oOyueHus HMCHONB3YIOTCS CHEAYIOIIME OLICHOYHBIE (OPMBI
CaMOCTOSITEIILHOM PabOThl CTYJEHTOB, OLEHOYHBIE CPEICTBA TEKYIIErO KOHTPOJIA
yCIIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTAIINA:

B BocbMOM ceMecTpe

- pedepar mo temam: «OCHOBHBIC THIBI M CBOWCTBA KOMIIO3UTOBY», «MeETOMbI
UCIIBITAHUN KOMITO3UTOB» M «MexaHuka JaeOpMUPOBAHUS KOMIIO3UIIMOHHBIX
MaTepuagoB» (MHAUBUIYATBHO I KAXI0T0 00yJaromerocs).

B ceabMoM cemecTpe
- MOJTOTOBKA pedepara v BHICTYIUICHHE HA CEMUHAPCKOM 3aHATUH C MTPE3CHTAIUEH
U oOcyxIeHneM 1o TeMaM: «MexaHuKa pa3pymeHus] KOMITO3UIIMOHHBIX
MarepuaiaoB», «lIpuMepbl MPOEKTHOro pacyera KOMIIO3UTHBIX 3JIEMEHTOB
KOHCTPYKIMK» (MHIUBUIAYAJTBHO JJIS KKIOT0 00yJaromerocs).

OO6pa3upl TECTOBHIX 3aJaHUM, KOHTPOJBHBIX BOIPOCOB, TeM pedepaTos,
3a4ETHBIX M DK3aMCHAIIMOHHBIX OMJICTOB IIPUBEICHBI B IPHIIOKEHUH 3.

6.1. ®oH OLIEHOYHBIX CPECTB JJIsl MIPOBEIeHUS MPOMEKYTOYHOM aTTecTallun
o0yyarimxcs no THCUMILIMHE (MOAYJIIO0).

6.1.1. IlepeueHp KOMMETEHUMH C YyKa3aHUEM »dTanoB HUX (OPMUPOBAHUSA B
MpoIeccCe OCBOEHUS 00pa30BaTEIbHOU MPOrPaMMBI.

B pesynpraTe OCBOCHMS IUCUUIUIMHBI (MOAYJsA) (OPMUPYIOTCS CIEAYIOIIHNE
KOMIIETEHIUU

Kon B pesyabTaTe ocBoOeHHs1 00pa30BaTEJbLHON NIPOrPaMMBbI 00y4aKOIINIiCS
Komnerenuuu H0JIKeH 00J1a1aTh
OIIK-4 Crnioco6eH MpOBOIUThH UCCIIETOBAHMsI, OPraHN30BBIBATh CAMOCTOSITEIILHYIO U




KOJUIEKTUBHYIO HAyYHO-HCCIIEA0BATENbCKYIO JESTEIILHOCTD IPU PELIEHUU
MHXEHEPHBIX U HAYYHO-TEXHUYECKUX 33]1a4, BKJIIOUAIOUIUX [UITAHUPOBAHUE U
IIOCTAHOBKY CJIOKHOI'O SKCIIEPUMEHTA, KpUTHUECKYIO OLIEHKY U
HMHTEPIPETALNIO PE3YIIHTATOB

B mpomecce  ocBoeHuss  00pa3oBaTENbHOM — MPOrpaMMBbl  JTaHHbBIE
KOMIETCHIINM, B TOM 4HCIE - WX OTACIbHBIE KOMIIOHEHTHI, (OPMUPYIOTCS
MOJTAaHO B COOTBETCTBUU C YYEOHBIM IJJAHOM U KaJCHIAPHBIM TpapuKoM
y4eOHOro mpolecca.

6.1.2. Onucanue nmoka3aresieil 1 KpuTepueB OLEHUBAHUS KOMIIeTeHIIHIA,
(opMupyeMBIX 10 HTOTaM OCBOEHMS INCUMILUINHBI, ONMCAHUE IIKAJ

OLlCHUBAaHMUII.
Iloxazarenem OLICHKH KOMHCTGHL[PII;'I Ha Pa3JINIHbIX oTalax ux
(I)OpMI/IpOBaHI/ISI ABIIACTCA JOCTHUIXCHUC O6y‘IaIOH_II/IMI/ICSI IIAHUPYCEMBIX

PEe3YyIBTATOB O0yUEHHS TIO NUCITUTUIMHE.

OIIK-4Cnocooen MPOBOAUTDL UCCJICA0BAHUSA, OPraHU30BbIBATD CAMOCTOATC/ILBHYIO U KOJUICKTUBHYIO HAYYHO-
HCAICA0BATEC/ILCKYIO ACATCILHOCTD IPHU PCIIEHUH WHIKCHEPHBIX 1 HAYYHO-TCXHUYECCKHUX 3a/1a4, BKIIOYAIOIIUX

MJIAHUPOBAHUE U MTOCTAHOBKY CJIOKHOI'0 IKCIEPUMEHTA, KPUTHIECCKYIO OICHKY U MHTEPNPETALIUIO PE3YyJabTAaTOB

Kpurtepuu oueHuBanus
IHoka3zarenn
2 3 4 5

3HATh: OO6yqaromuiics OO6y4aromuiics OO0yuaromuiics OOyuaromuiics
KjIaccuuKaly | JEMOHCTPUPYET IIOIHOE JEMOHCTPUPYET HENOJIHOE | JEMOHCTPUPYET JIEMOHCTPUPYET
10 ¥ OCHOBHBIE | OTCYTCTBHE WU COOTBETCTBHE 3HAHUN YaCTUYHOE COOTBETCTBUE | IIOIHOE
CBOICTBa HEeI0CTaTO4YHOE 3HAHHUE KIaccu(uKauy u 3HaHUH KnaccuuKauy | COOTBETCTBHE
COBPEMEHHBIX | KiIacCU(pHUKALNU U OCHOBHBIX CBOICTB Y OCHOBHBIX CBOWCTB 3HaHUH
KOMIIO3UTOB; OCHOBHBIX CBOICTB COBPEMEHHBIX COBPEMEHHBIX KaccupuKauu
KpUTEpUHU COBPEMEHHBIX KOMIIO3UTOB; KPUTEPHUEB KOMIIO3UTOB; KPUTEPUEB | M OCHOBHBIX
MPOYHOCTH KOMIIO3UTOB; KPUTEPHEB IIPOYHOCTH KOMIIO3UTOB, | IPOYHOCTU KOMIIO3UTOB, | CBOWCTB
KOMITO3HUTOB, MIPOYHOCTH KOMITO3UTOB, YUUTHIBAIOILUX YUUTHIBAOIIUX COBPEMEHHBIX
YUUTHIBAIOIINX | YUYUTHIBAIOIINX HaIpaBJICHHBII XapakTep | HampaBJICHHBIH XapaKTep | KOMIIO3UTOB;
HaIpaBJICHHBII | HAaIpaBJICHHBIN XapakKTep pas3pyLIeHus. pas3pylLIeHus, HO KpHUTEpUEB
XapakTep paspyLeHus HonyckatoTes JOIyCKaeT MPOYHOCTH
paspyLeHus 3HAYUTENbHBIC OIINOKH, HE3HAYUTENbHBIC KOMITO3HUTOB,

o0yJarommics OIMOKH, HETOYHOCTH, YUUTHIBAIOIINX

UCTIBITHIBAET 3aTpyAHEHUs IpU HanpaBJICHHbIH

3HAYUTENIbHBIC aHaJIM3€e BO3MOKHOCTEH XapakTep

3aTpyAHEHUS IPY aHAJM3€ | TPUMEHEHHUS paspyLeHus,

IPHUMEPOB IPUMEHEHHS KOMITO3UTOB. CBOOOAHO

KOMITO3UTOB orepupyer

MPHOOPETEHHBIM
Y 3HAHUSMHU.




YMeThb: OOyuaromuiicss He yMeeT OO0yuaromuiics B OO0yuarommutics OO0yuaromuiics
BBIOpATh BBIOpATh COCTaB U HEIOCTaTOYHOW CTENEeHH | JEMOHCTPUPYET JIEMOHCTPUPYET
COCTaB " CTPYKTYpPY apMUPOBaHHUSA yMeeT BBIOpaTh COCTaB U YaCTHYHOE COOTBETCTBHUE | IOJIHOE
CIPYKTYpPY KOMIIO3UTA ISl CTPYKTYpPY apMUPOBAHHUs | yMEHHUS BHIOPATH COCTAB | COOTBETCTBHE
apMHUpPOBAHUA N .
KOMITO3HTA JUTs KOHKPETHOM z[erannu, KOMHO3I/ITavIUI$[ U CTPYKTYPY YMEHHUSI
KOHKPETHOI OIPEIENATh MOJTHBIM HA00p | KOHKPETHOM JeTaw; apMUPOBaHMS KOMIIO3UTa | BBIOpATh COCTAB
TeTanm; YIPYro-MPOYHOCTHBIX OTIpeNeNsTh MOJHBIN JUISL KOHKPETHOM JIeTanu; | U CTPYKTYpY
OIpeeNsTh XapaKTEPUCTUK U Habop ynpyro- OTIpPENENsTh MOMHBINA apMUPOBaHUS
THIOJIHBIH HA0OP | mapaMerpbl KPUTEPHEB MPOYHOCTHBIX Habop ynpyro- KOMIIO3MTA IS
yupyro- IIPOYHOCTH XapaKTEPUCTUK U IIPOYHOCTHBIX KOHKPETHOU
TIPOHOCTHLIX napameTrpbl KpUTepHeB XapaKTEepUCTUK U JleTanu;
XapaKTepUCTUK
1 MapaMerpbl npodHocTd. JlomyckaroTes | mapaMmeTpbl KpUTEpreB onpe;[ei]sm,
KpUTEPHER 3HAYUTENbHBIC OINOKH, MPOYHOCTH. Y MEHHUS TIOJTHBINA Habop
IIPOYHOCTH o0yyarommiics OCBOEHBI, HO yapyro-
UCTIBITHIBACT JIOTTyCKaIOTCS MIPOYHOCTHBIX
3HAYUTENbHBIC HE3HAYUTENbHbIE XapaKTepUCTUK
3aTpyaHEHUS [IPH OIINOKH, HETOYHOCTH, Y TIapaMeTpsl
TIOTIBITKE MTepeHoca 3aTpyIHEHUS TIPH KpHUTEpHEB
YMEHHS Ha HOBBIE BHJIBI MepeHoce yMeHui Ha MPOYHOCTH.
KOHCTPYKIIHH. HOBBIE KOHCTPYKITHH. CBo0OoaHO
ornepupyer
MPHOOpETEHBI-
MU YMEHUSAMH,
IIPUMEHSET UX B
CUTyaLUAX
MTOBBIIIEHHON
CJIO’KHOCTH.
BJIa/1€Th: OOyuaromuiica He Bnageer | OOydarommiics B OO6yqaromuiics yactuano | OOydarontuiics
9KCIEPUMEHTA | WIM B HEAOCTATOYHOM HEIOJIIHOM 00bemMe BJIaz€eT B IIOJTHOM
JIbHBIMHU CTEIIEHH BIIaJIeeT BJIazeeT 9KCIIEPUMEHTAIbHBIMU o0beme Brajeer
MeToAaMHI 9KCIIEPUMEHTAIIbHBIMU 9KCIEPUMEHTAIbHBIMU METO/aMH ONpeNeNeHUsT | 3KCIIEpUMEHTab
olpezneneHus METO/IaMH OIpeeNICHUS METOAAMH OIPeeNCHUS MIOJTHOTO Habopa ynpyro- | HbIMH METOAaMH
MIOJTHOTO IIOJIHOTO Habopa ynpyro- IIOJIHOTO Habopa ynpyro- | HPOYHOCTHBIX oIpeneneHus
Habopa MIPOYHOCTHBIX IIPOYHOCTHBIX XapaKTePHCTUK MOJHOro Habopa
ymnpyro- XapaKTepUCTHK XapaKTePUCTUK AQHM30TPOITHBIX yIpyro-
MPOYHOCTHBIX | AHU3OTPOITHBIX AQHU30TPOITHBIX KOMITO3HTOB; MPOYHOCTHBIX
XapaKTEPUCTUK | KOMIIO3UTOB; MPOrPaMMOM | KOMITO3UTOB; MPOrPAMMOM | MPOrpaMMOM MOCIOMHOr0 | XapaKTePUCTHK
AQHU30TPOIHBIX | MOCJIOMHOrO pacuera IIOCJIOMHOr0 pacyera pacuera HecyIien AHH30TPOITHBIX
KOMITO3HUTOB; HecyIel cnocoOHOCTH HECyIIel CrIOCOOHOCTH CIIOCOOHOCTH KOMITO3HTOB;
MIPOrpaMMon KOMITO3UTHBIX KOMITO3UTHBIX KOMITO3UTHBIX pOrpaMMon
MOCJIOIHOTO KOHCTPYKIIUI KOHCTPYKLHH, TOMYCKAeT | KOHCTPYKLHM, HABBIKU MOCJIOIHOTO
pacuera 3HAYUTENIbHBIC OIUOKH, OCBOEHBI, HO pacuera
HecyIen UCTIBITHIBAET JOIYCKAIOTCS Hecyen
CIIOCOOHOCTH 3HAYUTENbHBIC HE3HAYUTENbHBIE CHOCOOHOCTH
KOMITO3UTHBIX 3aTpyAHEHUs IpU OLIMOKH, HETOYHOCTH, KOMITO3UTHBIX
KOHCTPYKIIMH NPYMEHEHUH HaBBIKOB B 3aTpyAHEHUs IpU KOHCTPYKIINH,
HOBBIX CUTYyalUsX. AHAJIUTUYECKUX CBOOOAHO
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pacuerax, Ipy IEPEHOCE | TPUMEHSET

YMEHHUI Ha HOBBIE, MOJYYEHHBIE

CUTYyaLlUHU. HaBBIKH B
CUTyaLHsIX
MMOBBIIICHHOM
CIIOKHOCTH.

[IIkanpl OLEHMBAHUA pPE3yJILTATOB IMPOMEXKYTOYHOM AaTTECTallUd U UX
OIMCaHUE:

DopMa NPOMEKYTOYHOM ATTECTALMU: 3a4eT.

[IpomesxyTouHas arrecrauus oOydaromuxcs B (opme 3auéra NMPOBOIUTCS
[0 pe3yjbTaTaM BBINOJHEHUS BCEX BUAOB YUeOHOW paboOThI, MPEeTyCMOTPEHHBIX
y4eOHBIM TUJIAHOM MO JIaHHOM JUCUHUILUIMHE, NMPU 3TOM YUUTHIBAIOTCS PE3YJIbTAThI
TEKYIIETO KOHTPOJIA YCIEBA€MOCTHM B TedeHHE ceMecTpa. OILlEHKa CTENeHH
JOCTIKEHUSI  OOy4YalIUMHCS  TUIAHUPYEMBIX  pe3yJbTaTOB  OOYy4YeHHUsS IO
JUCLUIUIMHE MPOBOAUTCS IPENOAABATENIEM, BEAYIIMM 3aHATHUS 110 AUCLUIIIMHE
METOJIOM JKCHEPTHOM OLEHKU. Ilo uToram mnpoMeKyTOYHOM arTecTaluu I10
JUCLHUILIMHE BBICTABIISETCS OLIEHKA «3a4TEHO)» U «HE 3aU4TECHO».

K mpomexyroyHoM arrecTaluyd  JOIYCKAKOTCS  TOJIBKO  CTYJEHTHI,
BBIMIOJTHUBIIME BCE BUIbI yueOHOW paboThl, NpPeryCMOTpEeHHBIE pabdoyeit
IporpaMMoM IO JucHUIUIMHE «MeXaHMKa KOMIIO3MIIMOHHBIX MaTepuagoBy», a
UMEHHO, BBIINOJHMBIINE 3aJaHUsA II0 YIPAXHEHHUAM HA CEMUHAPCKUX 3aHATHIX,
HOJArOTOBUBILKE pedepaT U BHICTYNHBIINE C TOKIA0M Ha UTOTOBOM CEMUHApE.

HIxana
OLICHUBAHUSA

Onucanune

Boimonnensl Bce BUIbl y4eOHON palOTHI, MPelyCMOTPEHHbIE YYEOHBIM
w1aHoM. CTYJIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHHl, HaBBIKOB
MPUBEACHHBIM IOKa3aTelsiM B TaONMIaX, ONEpPUPYEeT NPUOOpPETCHHBIMU
3auTeHo 3HAHMUSIMH, YMEHUSMHU, HABbIKAMU, IPUMEHSIET UX B CUTYallUsX MMOBBIIICHHON
cnoxHoctu. [Ipu 3TOM MOTYT OBITH JOMYILIEHBl HE3HAYUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyIHEHUS MPU AaHATUTUYECKUX OIMEPaLUsIX, IEPEHOCE 3HAHUN
Y yMEHUH Ha HOBbIE, HECTAHAAPTHBIEC CUTYAIUH.

He Brimosneno 0Ooiiee OJHOI0 BHAA yqe6H0171 pa6OTLI, NpeaAYyCMOTPCHHBIX
y‘Ie6HLIM IIJIaHOM. CTy,HeHT ACMOHCTPUPYCT HCIIOJIHOC COOTBETCTBUC 3H8.HPII>1,
YMeHHﬁ, HaBbIKOB TIPUBCACHHLIM B Ta6n1/max HOK&33TCJ'ICI>1, JAOITYCKArOTCA
3HAYUTCIIBHBIC OIJ_II/I6KI/I, MMPOABIIACTCA OTCYTCTBUC 3HaHHfI, YMCHHﬁ, HaBBIKOB
o psAny HOK&38.TCJ'ICI>1, CTYACHT HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA TIPU
ONICPpUPOBAHUU 3HAHUAMHU U YMCHUAMU ITPU UX IIEPCHOCC HAa HOBBIC CUTYyalllH.

He 3aureno

DopMa NPOMEKYTOYHOM aTTECTALMHU: IK3AMEH.

[IpomexyTouHas aTTecTanus o0yJarouuxcs B popMe s3Kk3aMeHa MPOBOJAUTCS
[0 pe3yibTaTaM BBIMOJHEHUS BCEX BUIOB Y4eOHOUN pabOThl, MPEAyCMOTPEHHBIX
y4eOHBIM IJIAHOM M0 JIAHHOW AUCHUILUIMHE, IPU 3TOM YUYUTBHIBAIOTCS PE3yJbTaThl
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TEKYyIIEr0 KOHTPOJS YCHEBAEMOCTH B TedueHUE cemecTtpa. ONEeHKa CTENeHH
JOCTHKEHUSI OOYy4YaloIMMHUCS IUIAHUPYEMBIX  pe3yJbTaTOB  OOYy4YEHHUS 11O
JUCLHUIUIMHE TPOBOJAUTCS IPENOAABATENEM, BEAYIIUM 3aHATHS O JHCLUIUIMHE
METOIOM JKCHEPTHOM OLEeHKU. Ilo uToram mNpOMEKYTOYHOM aTrTecTaluu II0
JUCLHUTUINHE BBICTABIIIETCS OILIEHKA COTIUIHOM, «XOPOLLIOY,
«YZOBJIETBOPUTEIBHO» WA «HEYIOBIETBOPUTEIBHO.

K npoMmexyrodHoil aTTecTallMd JONYCKAKOTCA  TOJBKO  CTYIEHTHI,
BBITIOJIHUBIIIME BCE€ BUJIBI Y4eOHOW paboThl, MpeAyCMOTpPEHHbIE paboyeit
porpaMMoi 1o aucuuIinHe «MexaHuKa KOMIIO3MLIMOHHBIX MaTepuajoB», a
MMEHHO, BBINOJIHUBLIME 3aJaHUs [0 YINPAKHEHHSIM HAa CEMUHAPCKHUX 3aHATHUAX,
NOJIrOTOBUBIIKE pedepaT U BHICTYNUBIIKE C JOKJIAIOM Ha UTOTOBOM CEMUHApE.

I kaJua oueHuBaHusd Onucanue

BrimonHeHsr Bce BUABI yueOHON pabOThI, MPEyCMOTPEHHBIE
yaeOHbIM T1aHOM. CTYIEHT AEMOHCTPUPYET COOTBETCTBHE
3HaHWM, yMEHUH, HABBIKOB NPUBEJICHHBIM B TaOIHMIAX
roKaszareseil, OomepupyeT MNPUOOPETCHHBIMUA 3HAHUSIMH,
OTIN4HO YMCHUSAMU, HaBbIKaMH, NpUMCHACT HX B CHUTyallusdax
MOBBIIIEHHON CNOKHOCTH. [Ipu 3TOM MOTYT OBITH IOMTYIIEHBI
HE3HAaYUTeNbHbIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHUs Mpu
AHAIMTHYECKUX OIEpalUsiX, IEPEHOCe 3HAaHUN U YMEHHI Ha
HOBbBIE, HECTAHJAPTHBIE CUTYaLIUU.

OO0yuaromuiicsi AeMOHCTPUPYET YACTUIHOE COOTBETCTBHUE
3HaHMUM 00 OCHOBHBIX ATAINax MPOEKTUPOBAHUS, CO3/IAaHUS U
Xoporio UCIBITAHUN KOMIIO3UTHBIX KOHCTPYKIUH, JOMYyCKAeT
HE3HAYUTeNbHbIE OIUOKU, HETOYHOCTH, 3aTPyTHEHUS IPU
AQHAIUTUYECKUX pacyeTax.

OOyyaromuiics JEMOHCTPUPYET HEMOJHbIe 3HaHUS 00
OCHOBHBIX 3Talnax MPOeKTUPOBAHUS, CO3aHUS U UCTIBITAHUN
Y 10BNIETBOPUTETHHO KOMITO3UTHBIX KOHCTPYKIIM, MPOSBISET HEJ0CTaTOYHOCTD
3HAHWM, UCTIBITHIBACT 3aTPYAHECHUS MPU MOMbBITKE TPUMEHHUTH
3HAHMS JIs1 HOBBIX KOHCTPYKIIHA.

He BbImonHeHo OoJiee OJHOTO M3 BHJIOB y4eOHOW paboTshl,
IIPENYCMOTPEHHBIX y4eOHBIM IIJIAHOM. CryneHt
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUM, YMEHWI,
HaBBIKOB  [OKa3aTeNsM, MpPUBEICHHBIM B  TalOnMIax,
HeynoBneTBOpUTENbHO | IOMYyCKaeT 3HAYUTENbHbIE OLIMOKH, MPOSBISET OTCYTCTBHUE
3HaHUM, YMEHMW, HAaBBIKOB 10 psALy IOKa3aresei,
UCIIBITBIBACT 3HAYUTENBbHBI 3aTPYIHECHUS IIPU ONIEPUPOBAHUU
3HAHUSMM W YMEHUSMM IIpU HX IIEPEHOCE Ha HOBBIC
KOHCTPYKLUU
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DoHIBI OLICHOYHBIX CPeACTB npeacrasiieHsl B IIpuioxkenun 2 k padoyei
nporpamme.

7. Y4eOHO-MeTOANYECKOe U MH(POPMALIMOHHOE o0ecriedeHHe TUCHMIITIMHBI.

a) OCHOBHaf JuTeparTypa:
Komnozuimonnsie MaTepuaisl : yuebHoe nocodue ais By3os / [I. A. MBaHOB,
A. U. Cutnukos, C. /1. llInsanun ; nox penakuuen A. A. Mnbuna. — Mocksa :
NznatensctBo FOpaiit, 2021. — 253 c. — (Bricmiee oOpazoBanue). — ISBN
978-5-534-11618-2.
URL.: https://urait.ru/bcode/476225

0) 10MOJIHUTEJIBLHAS JIUTEepaTypa:

1. Aunun, b. JI. Mexanuka KOMIO3UTOB : y4eOHOe mocobue s By3oB / b. JI.
Annwnn, E. B. KapnoB. — 2-e¢ u3n. — Mocksa : M3gatensctBo IOpaiit, 2021 ;
HoBocubupck : PULL HI'Y. — 85 ¢. — (Bricmiee obpazoanue). — ISBN 978-5-
534-13166-6 (U3narenbctBO FOpaiit). — ISBN 978-5-4437-0532-3 (PULL HI'Y).
— Texkct : anextpoHHblii // OOpazoBarenbHas minatd@opma FOpaiit [caliT]. —
URL: https://urait.ru/bcode/449349

B) DJIeKTPOHHbIE 00pa3oBaTeJbHbIE PeCyPChI:
Kypc «TexHosioruyeckass MEXaHMKAa KOMIIO3MTOB»
https://online.mospolytech.ru/local/crw/course.php?id=4389

Kypc «IkcnepuMeHTAIbHAS MEXaHUKA KOMIIO3UTOB)
https://online.mospolytech.ru/local/crw/course.php?id=12395

8. MaTepua/ibHO-TeXHHYECKOE 0O0ecneyeHue TUCIUNTINHBI.
Aynutopus 1js IpOBeIeHUs JEKIUOHHBIX U MPAKTHUYECKUX 3aHSITHI OCHAIICHHAs
CTOJIaMH Y4YE€OHBIMU CO CKaMbsIMU (CTOJIaMH, CTYJIbSIMHU); ayAUTOPHOU JIOCKOW;
pabodee MECTO MPEIoaBaTelisi: CTOJ, CTYII.
Komnsrotrepusiii knace (H-212) ocHamieHHbIN MepCOHATIbHBIMU KOMITBIOTEPAMHU C
YCTaHOBIIEHHBIM TPOTPAMMHBIM 00ECIIEYEHUEM, MAPKEPHOU JOCKOM, MOJIBECHBIM
MIPOEKTOPOM C UHTEPAKTUBHOMU JTOCKOM.

9. MeTtoanueckue peKoMeHAaIUH JJIs1 CAMOCTOSITeIbHOM PaGoThI CTY/IEHTOB
3amayaMy CaMOCTOATEILHON paOOTHI CTY/IEHTOB SBISIOTCS :
1. Cucrematuzanusi ¥ 3aKpeIJICHUE TMOJYYEHHBIX TEOPETUUYECKUX
3HAHUM U MTPAKTUYECKUX YMEHHUH CTYAEHTOB;
2.  YruyOlieHue U paclIMpeHUe TEOPETUICCKON MOATOTOBKH;
3.  ®opmupoBaHHE YMEHHI HCIIOIH30BATh HOPMATUBHYIO, TIPABOBYIO,
CIIPABOYHYIO JOKYMEHTAILMIO U CIIEHUAIBHYIO JIUTEPATYPY;
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https://urait.ru/bcode/476225
https://urait.ru/bcode/449349
https://online.mospolytech.ru/local/crw/course.php?id=4389
https://online.mospolytech.ru/local/crw/course.php?id=12395

4. Pa3ButHe T1O3HABaTEIbHBIX CHOCOOHOCTEM U  AaKTUBHOCTHU
CTYJICHTOB, TBOPYECKOW WHHIIMATHUBBI, CaMOCTOSTEIHLHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH;

5. Hcnonws3oBaHue marepuana, COOpAaHHOTO M TOJYYEHHOTO B XOJe
CaMOCTOSATEIbHBIX 3aHATHA Ha TPAKTUYCCKUX 3aHATUAX, TPHU
HAITMCAaHUU KYPCOBBIX M BBITYCKHOW KBaJM(PUKAITMOHHOU padoT,
1St 3P HEKTUBHON MOATOTOBKY K HTOTOBBIM 3a4€TaM MU dK3aMEHaM.

N3yyeHue  OUCHUILIMHBI  JOJDKHO  CONPOBOXAATHCS ~ MWHTCHCHBHOM
CaMOCTOSTEIILHON pabOTON CTYACHTOB C PEKOMEHJIOBAHHBIMHU IPEIOIaBATCIIIMH
JUTEPATYPHBIMA UCTOYHUKAMH U C MaTeprajiaMu, IMOJTYYCHHBIMHA Ha JICKIIMOHHBIX,
NPAKTHYCCKUX 3aHATHUAX W JabopaTopHBIX padorax. CTyIeHT JOJIKEH NOMHHTH,
YTO HAYWHATh CAMOCTOSITCIIBHBIC 3aHITHS CJCAYeT C TEPBOTO JHS HW3YYCHHS
JUCITUIUTMHBI M TIPOBOJIUTh WX peryisapHo. O4YeHb BaXKHO MPUIIOKHTh MAaKCHMYM
YCHJIUH, BOJIM, YTOOBI 3aCTaBUTH ceOsl pabOTaTh C MOJHON HArpy3KO#l ¢ MEPBOTO
TTHSL.

Kaxxapiii CTyaeHT JoJDKEH caM IUTAHHPOBATh CBOIO CaMOCTOSITEIBHYIO
paboTy, MCXOJs W3 CBOMX BO3MOXHOCTCH W TIPUOPHTETOB. DJTO CTUMYJIHPYET
BBITMIOJTHEHUE paloTHI, co3jlaeT Oojiee CIHOKOWHYHO OOCTaHOBKY, YTO B HTOTE
TIOJIO)KUTEIIbHO CKa3bIBACTCS HA YCBOSHUU MaTepHalia.

Ha ocHOoBe wW3ydeHHs pPEKOMCHJIOBAHHOW JIUTEPATYphl IIEIECO00pa3HO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHUHOB, TIOJIOKEHUN U ONpeeTeHul,
TpeOyIOUX 3aTOMUHAHUS U HEOOXOIUMBIX ISl OCBOCHHUSI Pa3/IeNIOB AUCIUILIUHBI.
s mnomoTBOpHOM pabOThl HEMaJOBa)XHOE 3HAYEHHE HMEET OOCTaHOBKa,
opranuzanus paboyero mecrta. HyxHO 100HUTBCS, 4TOOBI MecTO pPabOTHI IO
BO3MOKHOCTU OBLJIO MOCTOSHHBIM. PaboTa Ha MpUBBIYHOM MeECTe JenaeT ee Oosee
1040TBOPHON. [IpoAyKTUBHOCTH PaOOTHI 3aBUCUT OT MPABHIBHOTO YEPEIOBAHUS
Tpyaa u oraeixa. [losTomy Kaxkaple 4ac WM JBa CIEAyeT JAelaTh, nepepbiB Ha 10-
15 munyT. BBIXOAHBIE AHU Jydlle TMOCBSATHUTh AKTUBHOMY OTHABIXY, 3aHATHAM
CIIOPTOM, TPOTYJIKAMHU Ha CBEXKEM BO3NlyXxe W T.1. [lake mepexioueHne ¢ 0JHOro
BUJIa YMCTBEHHOM paObOTHI Ha APYTOl MOXKET CIY>KUTh AKTUBHBIM OTABIXOM.
Ocoboe mecTo yaensercss KOHCYJIbTHPOBAHUIO, KaK OJHON M3 (hopM oOyueHUs u
KOHTPOJIS CaMOCTOSITEIbHONM paboThl. KOHCYnbTHpOBaHUE MPEATIONaraeT 0coObIM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJCHCTBHE  MEXAY  IpernojaaBaTeIeM-
KOHCYJIbTAHTOM M CTYJCHTaMH, HANpaBICHHOEC Ha paspenieHue mnpodiaeM
BHECEHHE MMO3UTUBHBIX N3MEHEHU B I€SITEIILHOCTh CTY/ICHTOB.

10.MeTonnyeckue peKoOMeHIAMH /1JIsl MPenoaaBaTes

B3aumonelictBue mnpemnojaBaTesisi CO CTYJAEHTAMHA MOKHO pPa3feiiuTh Ha
HECKOJBKO COCTAaBJIAIOIIUX — JIEKIIMOHHBIC, NPaKTHYECKHE U Ja0OpaTOpHbBIC
3aHSATUS W KOHCYyJIbTHpoBaHHWe. [IpemomaBaTtens MOJDKEH MOCIEAOBATEIBHO
BBIUMTATh CTYJICHTAM PsJI JICKIIUHA, B XOJI€ KOTOPBIX CIEAYET COCPEAOTOUYUTH
BHUMAaHHE Ha KJIIOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETHUYECKOrO MaTepuaia, a
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TaK)K€ OPraHU30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATHI TaKUM 00pa3zoM, 4TOObI
aKTUBU3UPOBATh MBIIUICHUE CTYJIEHTOB, CTUMYJHPOBATh CaMOCTOSITEIbLHOE
W3BJICYCHUE HMMHU HEOOXOAUMOW HH(OpMAIUU U3 Pa3IMYHBIX HCTOYHUKOB,
CpPaBHUTEIbHBIA aHaU3 METOJOB pPEUICHUN, COMOCTaBJICHUE IMOJTYYEHHBIX
pe3yabTaTOB, (OPMYIUPOBKY U ApryMEHTAIIMIO COOCTBEHHBIX B3IJISIZIOB HA MHOTHE
CHOpHBIE MPOOJIEMBI.

[lepen Hayanom mpenoaBaHus MPEnoaaBaTesto HE0OX0ANUMO:

- U3y4YUTh paboUyIo MPOrpaMmy, LU U 3a7a4u JUCITUTUINHBI,

- YETKO MPEJCTaBIISATh ce0e, KaKue 3HaAHUs, YMEHHUS U HaBBIKU JI0JDKEH IpUoOpecTH
CTYJICHT;

- IO3HAKOMHUTCS C BUJIaMH Y4eOHOM paboThI;

- U3YYUTh COJICPKAHUE PA3JICIIOB JTUCIIUTLUIUHBI.

B xome nekmMoOHHOTO 3aHATHS TpernojaBaTelb JOJKEH Ha3BaTh TEMY,
y4yeOHbIE BOMPOCHI, O3HAKOMUTh CTYJACHTOB C TIEpEYHEM OCHOBHOH WU
JOTIOJIHUTENIBHON JTUTEPATYPhI 110 TEME 3aHSITHUS.

Bo BcTynuTenbHOW 4YacTH JIEKIIMM OOOCHOBAaTh MECTO U POJIb H3ydaeMoi
TEMbl B Y4YeOHOM JUCIMIUIMHE, PACKPBITH €€ MpakThuueckoe 3HadeHue. Ecmu
YUTAETCS HE MepBas JICKIHs, TO HEOOXOAMMO YBS3aTh €¢ TeMY ¢ IPEAbIIYIIeH, He
Hapylas JOTUKW W3JIOKEHUs ydeOHoro marepuana. JIekuuio cieayer HauyuHaTh,
TOJIbKO YETKO 0003HAUMB €€ XapakTep, TEMY M KPYyr Te€X BOIPOCOB, KOTOpPHIE B €€
Xo71e OyAyT pacCMOTPEHBI.

B ocCHOBHOHW YacTu JIEKIIMU CJEAYyeT PacKpbIBaTh COJEpKaHHE YUeOHBIX
BOMPOCOB, AaKIEHTUPOBATh BHHUMAHHE CTYJACHTOB HAa OCHOBHBIX KaTEropusiX,
ABJICHUAX U TpoIleccax, 0COOEHHOCTSX MX MpoTeKaHus. PackpbiBaTh CyIIHOCTh U
coliepKaHUe PA3NIMYHBIX TOYEK 3PEHHUS U HAYYHBIX MOAXOJ0B K OOBSICHEHHIO TEX
WIM WHBIX SBIEHUW u mpoueccoB. Creayer apryMeHTHPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3UIIMI0O TIO CIIOPHBIM TEOPETHUECKUM BorpocaMm. [IpuBoauTh
npuMepbl. 3a7aBaTh MO X0y U3JIOKEHUS JICKIIMOHHOTO MaTepuajia pUTOPUIECKUE
BOMPOCKI M CaMOMY JlaBaTb Ha HHUX OTBET. JTO CIOCOOCTBYET aKTHBU3AIIMH
MBICIIUTEILHOU JEATEIHLHOCTA CTYICHTOB, TIOBBIIICHUIO UX BHUMAHUS U MHTEpeca
K MaTepuany JeKIuu, ee coaepxkanuto. I[IpernopaBarenb 0MKEH PYKOBOJIHUTH
paboToil  CTYIEHTOB TI0 KOHCIEKTHPOBAHWIO JIEKIIMOHHOTO  MaTepuaia,
MOAYEPKUBATh HEOOXOJIUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJOKECHUN
M3y4aeMoM TeMbl, 0CO00 BBIJEISIS KaTErOPUHHBIN amnmapar.

B 3akmrounTenbHONW YacTH JICKIIMHM HEOOXOJMMO c(hopMynHpoBaTh OOIIHE
BBIBOJIbI TI0O TEME, PACKPBIBAIOIIUE COAEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B
nekiuu. OOBABUTH IJIaH OYEPETHOTO CEMUHAPCKOTO WK J1a0OPATOPHOIO 3aHSTHS,
JaTh KpaTKHEe PEKOMEHAAIUMU IO MOATrOTOBKE CTYJEHTOB K CEMHUHApy WU
nabopatopHoil pabore. OnpeneauTs MECTO U BpeMs KOHCYJIbTallMU CTYyACHTaM,
MOKEJNABIIMM BBICTYIIUTh HAa CEMHUHape ¢ JoKjIagaMu U pedeparamu 1Mo
aKTyaJbHBIM BOIPOCaM OOCYK/1a€MOU TEMBI.

Lenp mpakThyeckux U J1aOOPATOPHBIX 3aHATHN - 00ECHEeYUTh KOHTPOJb
YCBOGHHUSI YYEOHOTO MaTepuasa CTyJIeHTaMu, PaclIUpeHUe U YriiyOJaeHue 3HaHUH,
MOJIYYEHHBIX UMM Ha JICKIUSIX M B XOJI€ CaMOCTOSTENbHON paboThl. [loBbieHUE

15



3 (PEKTUBHOCTH MPAKTHUUECKUX 3aHSITHI JOCTUTAETCS IOCPEACTBOM CO3JaHUs
TBOPYECKOW OOCTAaHOBKHM, pAacHOJararmolied CTyA€HTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IJISJ0B U CYXACHUH MO OOCYXAAa€MbIM BOIPOCAM, JKEJIAHUIO Yy
CTYJIEHTOB OpabOTaTh Y AOCKH MPU PEIICHUH 3a]a4.

[locne kaXmoro JEKIHMOHHOIO, JaOOpAaTOPHOTO M MPAKTUYECKOIO 3aHATHUS
clenaTh COOTBETCTBYIOIIYIO 3allMCh B KypHAJIaX ydeTa MOCEHIAEMOCTH 3aHATHM
CTYJ€HTaMH, BBISICHUTb Yy CTApOCT Y4YE€OHBIX TpPyNI MPUYUHBI OTCYTCTBHUS
CTyIEHTOB Ha 3aHATUAX. lIpoBOoOWTH TrpynmoBele UM WHAUWBUAYaJbHBIC
KOHCYJIbTAllUM CTYAEHTOB IO BONPOCAaM, BO3HUKAIOLUIMM y CTYJEHTOB B XOJI€ UX
MOJATOTOBKHU K TEKYIIEH M MPOMEKYTOUHOM aTTeCTAllUU MO y4eOHOM JUCHUIUIMHE,
PEKOMEHIOBaTh B MOMOIb Y4eOHbIE U APYTrHe MaTepuaibl, a TAKKE CIPABOUYHYIO
JIUTEPATYpYy.

DK3aMeH WM 3a4eT MO JUCUUIUIMHE MPOBOAUTCH B (hOpMe MUCHMEHHOI'O
’K3aMeHa C MOCJIEeAYIoIe MHAMBUAYATbHON Oecelol CO CTYJEHTOM Ha OCHOBE
BOMNPOCOB, CHOPMYJIMPOBAHHBIX B 3aUETHBIX WJIM 3K3aMEHAIIMOHHBIX Ouierax. B
OuIeT BHOCUTCS JIBa TEOPETUYECKUX U OAUH MPAKTUYECKUN BOMPOC U3 PATHUUHBIX
pa3ziesoB NUCHUILIUHBI JIJIs1 O0Jiee MOJHOW MpOBEepKU 3HaHUH cTyaeHToB. OleHKa
BBICTABIISIETCSl TpemnojiaBaresieM W oOBABIAETCS Tociie oTBera. [IpenomaBatenb
OPUHUMAIOIIMK 3a4eT WM SK3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a
PaBUJIIBHOCTD BBICTABJICHUS OLIEHKHU.
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(Cnenmaucr)

[Tpunoxxenue 1.
CTpyKTypa U coep:KaHHe TUCHUILIMHBI «MeXaHHuKa KOMIO3UIHOHHBIX MATEPHAJIOB» M0 CHEeNUATBHOCTH
23.05.01 HaszemHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA.

n/n

Pa3pen

Cemectp

Heneas
cemecTpa

Buabi yueOHoii padorsl,
BKJIIOYAS CAMOCTOSITEIbHYIO
padoTy CTY/1eHTOB,

U TPYI0eMKOCTh B Yyacax

Buabl camocTosiTeIbHOM padoThI
CTYJEHTOB

dopMm
bl
aTrTect
auuu

J | I/C | Jla6 | CPC | KCP

Pede-
par

K.P. | K.II. | PT'P K/p

2| 3

BocbMmoii cemecTp

[Ipenmer, 3amauun U coaepKaHue
mucuumnHel. CTpyKTypa Kypea, ero
MECTO U POJib B MOATOTOBKE, CBA3b C
OpyruMu qucturiniamMu. OCHOBHBIE
TepMUHBI U onpeneneHus. OCHOBHbIE
cBoiicTBa 1 (Y (PEKTHI MPUMEHEHUS
KOMITO3UTOB B MAIIUHOCTPOCHUU.
Uctopus co3nanus
KOMITO3UIIMOHHBIX MAaTEPHUAJIOB.
[lepBbie MpUMeEHEHHUS
CTEKJIOTIJIACTUKOB.

1-2

OcHoBHbIE TpeOOBaHUS K
KOHCTPYKIIMOHHBIM MaTepuajaMm B
MaruHocTpoeHuu. [Ipumenenue
KOMITO3UTOB: aBHAIlUS U BOCHHAS
TEXHUKA, CIIOPTUBHOE CHAPSLKEHUE,
KaHaThl, MAXOBUKHU—HAKOTIUTEIN
SHEpPTruH, MUHHBIA KOPJ, apMaTypa
OeToHa, MmyJeHenpoOuBacMble
KUJIETHI, OPOHS, MEIUIIMHA,
CTPOUTENBCTBO, CYIOCTPOEHUE

3-4




IIpencraBneHus 0 KOMIO3UTaX.
Omnpenenenue u KiaccupuKanus
KoMIIo3uTOB. TpH cexpera
IIPOYHOCTU KOMIIO3UTOB
(MacmTabHbIN 3 (exT, TOpMOKEHUE
TPEIIHHBI IOBEPXHOCTHIO pa3jea,
CTaTUCTUYECKUI XapaKTep
MIPOYHOCTHU BOJIOKOH).
KoHcTpyknimoHHsbIe 1
TEXHOJIOTMYECKUE CBOMCTBA
KOMITO3UTOB. Y JielIbHask IPOYHOCTh U
yaenbHbIA MOayb. CTpyKTYypa,
CBOMCTBA U MPUMEHEHHE B TEXHUKE
MOJIMMEPHBIX U KOMITO3UTHBIX
marepuaios (ITKM).
J1onroBEYHOCTh KOMIO3UIIMOHHBIX
MaTtepuanoB. BiusHue Temnepatypsl
U BIQ)KHOCTH Ha CBOMCTBA
koMmo3utoB. Kiinmartuueckue
WCIBITAHUS U CTapeHUeE.
YcranoctHsle CBOMCTBA U
MOJI3y4eCTh KOMIIO3UTOB.
ConpoTuBieHre KOMIO3UTOB
CIABHUTOBBIM Jie(hOpMaIIUsIM.
Bonoknucteie apmupytoniue
Marepuaibl. MacmTaOHbIN A3 EKT
npo4yHocTU. CTEKIIIHHbIE BOJIOKHA.
CocraB cTekna, [uaMeTp U CBOMCTBa
CTEKJIOBOJIOKOH, [IOBEPXHOCTHAS
oOpabotka. [Tonydabpukarsr:
POBMHIH, TKAaHH, MaTbl U3 pyOJIEHBIX
BOJIOKOH, TEKCTUJIbHAs
CTEKJIOBOJIOKOHHAS MPSKa.
N3menpueHHBIE BOJIOKHA, TOKPBITHSL.
Bricokocunukatel u kBapu. ®dusnko-




MEXaHUYECKUE, XUMUYECKHE,
TEPMUYECKHUE CBOKCTBA.

BsIcokonpounsie n
BBICOKOMO/YJIbHBIE YTJIEPOIHbIE
BOJIOKHA. ChIpbe Ul UX MOTY4YEHUS.
KapOouuzanwmst u rpaduTu3amnms.
CrpykTypa u MEXaHUYECKUE
CBOJCTBa YIJ€BOJIOKOH Ha OCHOBE
MOJIMaKpUIIOHUTpUIIA. BosokHa u3
MIEKOB. DJIEKTPUUECKUE CBOICTBA
BOJIOKOH. YTJIETUIACTHKH C
TEPMOILJIACTUYHBIMU U
TEPMOPEAKTUBHBIMH CBS3YIOIIMMHU.
I'uOpunHbie MaTepHabl ¢
YIJIEPOHBIMH BOJIOKHAMH. YTJIEpOJI-
yIJIepoIHbIE MaTepHaIbI,
TEXHOJIOTUH, CBOMCTBA, IPUMEHEHHUE.
O6paboTka yriemiacTukoB. bopHsie,
KepaMHuueckue, 0a3aIbTOBBIC
BOJIOKHA. TeXHOJIOrHsl OJTy4eHUs
00pOoBOTHGPAMOBBIX U
00pPOYIIEPOAHBIX BOJOKOH.
[TpumeHeHne 6OPATIOMUHMUS.
KapOua-kpeMHUEBbIE BOJIOKHA.
BricokomorekysipHble,
BBICOKOMO/IYJIbHBIE OpPraHUYECKHUE,
apaMu/IHble BOJIOKHA U TKaHHU Ha MX
ocHoOBe. TexXHOJI0ruM NOoJIy4eHusl.
Kesnap, CBM. Mexanuueckue,
TEIJIOBbIE, XUMUYECKHE CBONCTBA.

7-8

Marpuusl B koMnosute. Haznauenune
Y KIaccH(pUKAIUsS MaTPHUIL.
Kepamnueckas, metanninueckas,
MOJIMMEPHAs, YIJIEPOIHAS] MAaTPULIBI.
TepMoruIacTUYHbIE U
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TEPMOPEAKTUBHBIE MTOJIMMEPBI.
[MomusdupHsle,
benonapopmanbaeruIHbIe,
SIOKCHU/IHBIE, TOJIMUMUHBIE,
KPEMHHMMOPraHU4YECKUE CBS3YIOIINE.
Meroas! OTBEPKICHHUSL.
Yckopurenu, niaacTUPUKATOPBI.
CtpyKkTypHBIE 0COOCHHOCTH U
MEXaHUYECKHE CBOWCTBA
KOMITO3UTOB, CXEMbI U METO/IbI
apMHUPOBAHMSL.

TkaHHBIE KOMITO3HTEI. Xa0THYECKOE
apMHUpPOBaHUE, OPUESHTUPOBAHHOE
apMHUPOBAHHUE BOJIOKHAMH,
TpeXMEpHOE, MPOCTPAHCTBEHHOE
apMupoBaHue. TexHonorus
U3TOTOBJICHUS JeTaJel U U3 13
MOJIMMEPHBIX KOMIIO3UTOB.
[Ipouiecchl U3roTOBIEHUA JETANEH U
U3IEUHN 13 TIOJIMMEPHBIX
BOJIOKHHCTBIX KOMITO3HUTOB.
TexHo0rus N3roTOBJICHUS
YIJIEPOJIHBIX KOMIIO3UIIMOHHBIX
MartepuanoB. [lonstue o
TEXHOJOTMYECKUX HAMPSHKECHUSAX.
TexHog0rnM U3roTOBJICHUA AcTalIei
n3 IIKM: HaMOTKa, BBEIKJIagKa 1
(hopMoOBaHuE TPEIIPETOB, IKCTPY3HS,
MYJITPY3Usl, JTUTHE MO 1aBIICHUEM.
Mertoabl MexaHU4YeCKOH 00paboTKH
Y COEIMHEHUS TTOJIMMEPHBIX
KOMIIO3UTHBIX JeTaiei

11-12

deHoMeHOJIOTHYECKUH 1
CTPYKTYPHBIM NTOAXObI B MEXaHUKE
KOMITO3UTOB. BapuannoHHbIi

13-14




MOJIXOJ K OI[CHKE I'PaHHII
3¢ dekTuBHBIX MOAyNIel. OneHKH
@oiirra u Pelicca. Ilonsatue
“U30TPOMHOr0” KOMIIO3UTA C
CHMMETPHYHBIM PACTIOJI0KECHUEM
Tpex u 0oJiee CeMeicTB BOJIOKOH.
Meron onpeneseHnst ynpyrux
KOHCTAHT H30TPOITHOTO KOMITO3UTA.
VYpaBHEHUS] MEXaHUKHU CIIOMCTHIX
KOMTIO3HTOB.

Mexanuka 1eopMUpOBaHUS U
pa3pymeHns] KOMITO3UTHBIX
MaTepuaioB U KOHCTPYKIUW. Teopus
YOPYrOCTH aHU30TPOITHOTO Tea.
BaprannonHo-maTrpuiHbie
(hOopMyTUPOBKH 33a7]a4 MEXaHUKH
TBepAoro Tena. OCHOBHBbIE
YPaBHEHUS U MOJENH
ne(popMUPOBAHUS MHOTOCIIOMHBIX
06010uek. O600meHHbIN 3aK0H ['yKa
Y YUCJIO HE3aBUCUMBIX YIPYIHUX
KOHCTaHT (B 001mem ciydae — 21
ynpyrasi KOHCTaHTa aHU30TPOITHOTO
Marepuana). IIpeoOpa3zoBanue
TEH30POB IIPU IOBOPOTE
KOOpAMHATHBIX Ocei. Buapl ynpyroi
CUMMETPHUHU: U30TPOTHS,
OpPTOTPOIHUS, TPAHCBEPCAIbHAS
n3oTponus. TUIbl 1 0COOEHHOCTH
pa3pylieHus: KOMIIO3UTOB.

15-16

IIpuMeHeHnEe SHEPreTHUECKOTO
YCIIOBUS PACCIOEHUS Ul pacueTa
HecyIel crocoOHOCTH U3TNOaeMBbIX
CIIOMCTBIX OAJIOK, CKAThIX
KOMIO3HUTHBIX CTEPXKHEH U TpyO.

17-18




MexaHuka pa3pyleHus
KOMITO3UTOB. TeH30pHO-
MIOJIMHOMHUAJIbHBIE KPUTEPUU
npoyHoctu. Kpurepuu npoyHocTH
KOMIIO3UTOB, YUUTBIBAIOIIHNE
HaIPaBJIEHHBIN XapakTep UxX
paspyumenus. Kpurepuu npo4HocTH
HaMOTAHHBIX KOMIIO3UTHBIX TPYO
IIPH pacTsHKEHUU, KPYYEHUH U TIPU
CJIO’KHOM HalPsi’KEHHOM COCTOSTHUU

dopma arrecTarun

Bcero wacos 1o gUCIATIIINHE
BO CE€IbMOM CEMECTpe

36

36

72

pedepar

JeBaTbii

ceMecTp

MeToapI CTaTHYECKUX UCHBITAaHUN
KOMIIO3UTOB. OnpeaeneHue
CTaTHYECKUX CBOMCTB
CTEKJIOTUIACTUKOB M YIJICTIAaCTUKOB
MIPU PACTSHKCHHUH, COKATHUH, U3THOE,

CJIO’KHOM HaIIPAXKCHHOM COCTOSAHUMU.

Onpenenenue MoAyNeil caBUra
KOMIIO3UTOB TP KPYYCHHH, CIIBUTE
1 TI0 TIEpHOJIaM KPYTHUIIbHBIX
KoJeOaHMUii.

1-2

OCo0EHHOCTH UCTIBITAHUM Ha U3ru0
1 ONpeeiicHUEe MEKCIOMHOTO
MOJIyJIsl CIIBUTA TIO TOIIPABKE K
nporudy. MeTo bl UCTIBITAaHU I
KOMITO3UTHBIX 00pa3IoB Ha
MOJI3Y4eCTh U OCHOBBI
HACJIeJICTBEHHOU Teopuun
nomydectu. Aapo Abens u sapo
PaGotHoBa. [Togo0ue N30XpOHHBIX
KpHUBBIX. /lnarpaMma MrHOBEHHOTO
neopmupoBaHusi.
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MeToas! BBICOKOCKOPOCTHBIX
JUHAMMYECKUX UCTIBITAHUM
KOMITO3UTOB. 3a/1a4l UCTIbITAHUH.
Pacnpocrpanenue BOH.
Koadduument tuHaMUIHOCTH.
I'a3oBas myImka: CKOPOCTb CHapsAa.
[IpoOuBaHue TIIACTUH U OCTaTOYHAS
MIPOYHOCTh

5-6

TpexciioiiHble 1 MHOTOCIIOMHBIE
KOHCTPYKITUU. AJITOPUTMHU3AIUS
3a/1a4 0 AepOpMUPOBAHUU U
MMPOYHOCTH MHOTOCIOMHBIX
KOMITO3UTOB. MeTobl pacuera Ha
MPOYHOCTH U JOJTOBEYHOCTb.
Brusiane xoH1eHTpanumn
HanpsH>KEHU Ha MPOYHOCTh
BOJIOKHHMCTBIX KOMIO3UTOB. Pacuer u
KOHCTPYUPOBaHUE COCTMHEHUHN
m3nenuii u3 [IKM (3axiienoynsie,
KJIeeBble, MEXaHUYECKUE,
Oonomexanuue-ckue). Pacuer
MIPOYHOCTU KOMIIO3UTHBIX IIJIACTHH,
CTepXHEH, IUITUHAPUIECKUX
000JI04€K MPHU Pa3TUIHBIX CXEMax
apmupoBanus. Pacuer u
MIPOEKTUPOBAHKE KY30BHBIX JeTaJe,
0anoK, maHenei U3 KOMIO3UTOB.

7-8

Tunossie 31€MEHTbI KOHCTPYKLUI U3
KOMIIO3UTOB, CIIOCOOBI UX
¢dopmupoBanus u pacueta. Pacuet
MIPOYHOCTHU U JIOJITOBEYHOCTH
KOMIIO3UTHBIX 0alloK, pepMEHHBIX
KOHCTPYKIMIA, MHOTOCIIOMHBIX
IUTACTHH, TaHeJIel 1 000JI10YeK.
ITpoekTHBIN pacueT KOMIIO3UTHBIX

9-10




JIeTajen.

[IpoexTHBII pacuer
CTEKJIOIJIACTUKOBON PECCOPBI C
Y4€TOM MOJ3YyYECTH, CI0KHOTO
rHOPHUIHOTO APMUPOBAHHUSA,
BO3MOYHOCTH PacCIOEHUs Npu
KpyueHuu u usrude. IIpuHIums
ONTUMAJILHOTO MPOEKTUPOBAHUS
KOMITO3UTHBIX MaTe€pHaJIOB-
KOHCTpyKUui. OnTuMusanus
CTPYKTYpBl apMUPOBaHUS
KOMITO3UTHOTO KapJJaHHOTO Bajia Mpu
MIEPEMEHHBIX yriax apMUPOBAHUS C
Y4E€TOM JIMHAMHYECKOU
YCTOWYMBOCTH, TPOYHOCTH U
0007109e4HOM (POPMBI IOTEPH
YCTOWYHUBOCTH.

11-12

Br160p onTuManbHbIX cXeM
apMHUpOBaHUS sl TPYO U COCYZIOB
nasieHus. PaBHonpouHbie OaIOHbI
nasienusa. Hutsnas monens u
YTOYHEHHbIE KPUTEPUU TPOYHOCTH.
Cxema olLleHKH HaJEKHOCTH OalljloHa
JUIS CKATOTO MPUPOJIHOTO Ta3a Mpu
BO3HMKHOBEHUHU B CTEHKAX Ne(PEKTOB
THUIA TPEUIMH U PACCIOCHUI.

13-14

TTocmoiiHbIil METON BEIYUCICHUSA
HaIPSDKEHUH B CIIOSX
apMHUPOBAHHBIX IJIACTUKOB C
IIPOU3BOJILHOM CXEMOU
apMHUPOBaHUsA. YTIPOLICHHBIN METO
pacuera A CHIIBHO aHU30TPOIIHBIX
KOMIIO3UTOB THIIA YTJICIIJIACTUKOB.

15-16

MukpoaedekTsl B KOMIOHEHTaX — B

17-18




BOJIOKHAX M B MaTpule. JleekTo! B
apMUPYIOIIUX dJIeMeHTax. JledexTol
B matpuuax. [lopepxHocrtu pasaena
«BOJIOKHO—MAaTPHIIaY.
Texnonoruueckue 1eQeKTh.
KoHcTpykiimonHslie 1eeKThI.
DKcITyaTalluoOHHbIE JEQEKTHI

dopma arrecranuu

Bcero yacoB no qucuuiuimze
BO BTOPOM (BOCBMOM) CEMECTpE

18

36

54

pedepar

Hroro

54

72

126




[Mpunoxenue 2 x
. . paboueii mporpamMme
MUHUCTEPCTBO OBPA30OBAHUA 1 HAYKU POCCUNCKOU OEJEPALIVN

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Cneunanbaoctb: 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

®dopma 00ydeHus: ouHas

Kadenpa: JIlunamuka, mpoYHOCTh MAIIMH U COMTPOTUBIIEHUE MAaTEPUATIOB

®OH/I OHEHOYHBIX CPEACTB

MO JUCHUILIUHE

MexaHMKa KOMIO3MIIMOHHBIX MaTcepuaaoB

Mocksa, 2024 ron



Tabnuua 1

NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHUWUN

KOMIIETEHIIUA
UHAE | ®OPMYJIUPOBKA | IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopMma CreneHu ypoBHeil 0CBOeHHMs KOMIIeTeHIUI
KC (opmupoBann | OLEHOYHOTO
s cpeacTaa
KOMIIeTeHIIUH
OIIK-4 | CnocobeH mpoBoaUTh | 3HATH: Jlexnus, P Bba3oBblii ypoBeHb
UCCIIEI0BaHUs, - KJIaccu(UKalumoo u IPaKTUYECKOe YO - crioco0eH BBIOPATh COCTAB U CTPYKTYPY
OpraHU30BbIBATH OCHOBHBIE CBOHCTBA 3aHsATHE 3 apMHPOBAHUS KOMIIO3MUTA JJIsI
CaMOCTOSITENIHYIO U COBPEMEHHBIX KOMIIO3UTOB caMOCTOATENbHA | D KOHKPETHOM JieTanu
KOJUIEKTUBHYIO - KpUTEPUH MPOYHOCTH 1 paboTa IToBbIlIEHHBIH YPOBEHb
Hay4yHO- KOMITO3UTOB, YUYUTHIBAIOIINX - crocoOeH BhIOpAaTh ONTUMAJIbHBIM COCTaB U
HCCIIEIOBATENIbCKYIO HaIpaBJIEHHBIN XapakTep CTPYKTYpPY apMUPOBAHUSI KOMITO3UTA [Tt
JEATeNbHOCTb IIPH paspyuicHus KOHKPETHOM AeTanu
pelIeHnn YmMmern:
WH)XEHEPHBIX U - BBIOpaTh COCTaB U
Hay4YHO-TEXHUUYECKHX | CTPYKTYpPY apMUPOBAHUS

3aJ1a4, BKJIFOYAIOIIUX
IJIAHUPOBAHUE U
MTOCTAHOBKY
CJI0KHOTO
IKCIIEPUMEHTA,
KPUTHYECKYIO OLICHKY
Y UHTEPIPETALNIO
pe3ynbTaToOB

KOMITO3UTA JJIs1 KOHKPETHOM
JIeTaan

- OMPENEIISThH TOJHBIN HA0OP
YOPYro-mpoYHOCTHBIX
XapaKTepUCTUK U TTapaMeTphl
KPUTEPUEB MPOYHOCTH
Buaanern:

- DKCTIEPUMEHTAJIbHBIMHU
METOJIaMH ONPEACIICHUS
MOJIHOTO Habopa yIpyro-
IIPOYHOCTHBIX
XapaKTEePUCTUK
AQHU30TPOIHBIX KOMIIO3UTOB




- IIPOrPaMMOM ITOCIOUHOTO
pacuera Hecylen
CIOCOOHOCTH KOMITO3UTHBIX
KOHCTPYKIIUMHI




ITpunoxenue 2

K paboueii mporpamMme
Hepe'{eﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «MexaHHKAa KOMIIO3UIIMOHHBIX

MaTepuajioB»

Ne OC

HaunmenoBauue
OIIEHOYHOI'O
CpeACTBA

KpaTkas xapakTepucTHKa OLIEHOUYHOTO CPECTBA

IIpencraBneHue OLIEHOYHOTO
cpencta B POC

YerHbI onpoc,

cobecenoBanue,
(YO)

CpencTBo KOHTpOJI, OpPraHU30BaHHOE Kak
crelagbHas Oecena [1€AaroruYecKoro
paboTHMKa ¢ OOydJalomMMcs Ha TEMBI,
CBS3aHHBIE C M3y4aeMOW JUCHUIUIMHOW, H
[pacCUMTaHHOE Ha BBISICHEHHE 00beMa 3HaHUH,
00yJaromerocss mo ONpPENEeICHHOMY pa3fely,
Teme, mpooyieMe U T.11.

Bonpoce! no
TeMam/paszeinam
IACIATUINHEL

Pedepar
(P)

[IpoIyKT caMOCTOATENbHON pabOThl CTYACHTA,
MpeICTaBISIONINI cOO0N KpaTKoe H3JI0KEHHE
B IIMCBMCHHOM BUJIC MOJIYYCHHBIX
[PE3yJIbTaTOB TEOPETUYECKOTO aHanm3a
OTIpeIeTICHHO M Hay4IHOU (yuebHo-
MCCIIEIOBATENIbCKOM)  TEMBbl, TI/Ie  aBTOP
[PACKpBIBAET CYTh HCCIEIyeMON MpOoOIeMBbl,
MPUBOAMUT Pa3IMYHbIE TOUKH 3PEHUS, a TAKKe
COOCTBEHHBIE B3IJIs/Ibl HA HEE.

Temsl pedepaToB

3aueT

3)

CpenctBo  MOpOBEACHUA  MPOMEKYTOUHOU
aTTeCTallUd 10 PE3yJIbTaTaM  BBIIOJIHEHHS
BCEX BHJOB Yy4eOHOW pabOThl B TEUCHHUH
ceMecTpa €  IPOCTaBJICHUEM  OLECHKHU
«(3aYTCHOY WU «HE 3a4TCHOY»

[TprMephI 3a4eTHBIX
OmJIeTOB

OK3aMeH
(OK3)

CpencTtBo  TpOBENEHUS  MPOMEKYTOUHOM
aTTecTalldd 10 Ppe3yJlbTaTaM BBIIOJIHEHUS
BCEX BHUIOB Y4eOHOl pabOTHl B TEUYCHHH
ceMecTpa C  TIPOCTaBICHHEM  OLICHKH
OTJIIMYHOY, «XOPOIILIOY,
«(YZIOBIIETBOPUTEIHHOY WIH «HE
YAOBJIETBOPUTEILHOY

[Tpumepsnr
AK3aMEHAlUOHHBIX
OwmIeToB




[Tpunoxxenue 3

IIpuMepsl 3a4eTHBIX U IK3AMEHAIIMOHHBIX OUJICTOB
1o Kypcy «MexaHMKa KOMIIO3UIMOHHBIX MATEPHAJIOB»

MMHUCTEPCTBO OBPA3OBAHIS 1 HAYKH POCCUMCKOM ®EIEPALINA

OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHWE BBICHIEI'O

OBPA30OBAHUSA
«MOCKOBCKHMH HOJII/ITEXHICI‘IECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHHU INOJIMTEX)

®akynsrer TPAHCITOPTHBIH, xadenpa «/IuHaMuKa, IPOYHOCTH MAIIMH M CONPOTHBIICHAE MATEPUATIOBY

JucturinHa MexaHHuKa KOMITO3UIIMOHHBIX MaTEPHUATIOB
CrneuunanbHocTh 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOIOTMUECKHUE CPEJICTBA
Kypc 4, cemectp 8

3AUYETHBIN BUIET Ne 4.

1. YeranocTHble CBOWCTBA U MOJI3Y4E€CTh KOMIIO3UTOB.
2. BapuarmoHHO-MaTpuiHbIe (JOPMYIHPOBKH 3a/1a4 MEXaHUKH TBEPIOTO Tela.

Y1BepxaeHo Ha 3acenanuu kadenpel «___ » ceHts0ps 20 r., IpoToKoJ Ne

3aB. kadenpoi /A.A.CxBopuoB/

[lepedeHb BONPOCOB K 3a4ETy

Bomnpocsl k 3auery Kon
KOMIIETCHIIUHN

HcTopus co3anus KOMIO3UIIMOHHBIX MaTepHUAJIOB. OIIK-4
OcHoBHBIE cBOWcTBa M APQEKThl TpUMeHeHus: Kkommo3utoB B | OIIK-4
MaIIMHOCTPOCHHUH
ITepBbIe MPUMEHEHHS CTEKIJIOTIJIACTHKOB. OIIK-4
[IpuMeHEeHHEe  KOMIIO3UTOB: aBHAIlMsl M BOCHHAs  TexHuKa, | OIIK-4
CIIOPTUBHOE CHAapsDKEHHE, KaHAThl, MAXOBUKU—HAKOTIUTEHN SHEPTUH,
IIUHHBIA KOpJA, apMmaTypa OeToHa, MyJIeHEempOOWBaEMbIC >KHUIIETHI,
OpoHSsI, MEUITNHA, CTPOUTEIBCTBO, CYyJIOCTPOCHUE
OmnpeneneHue 1 KiaccupuKaIus KOMIIO3UTOB OIIK-4
Tpu cexpera TPOYHOCTH KOMITIO3UTOB (MacmTaOHbI 3ddekr, | OIK-4
TOPMOKCHHE TPEIINHBI TOBEPXHOCTHIO pa3jieNia, CTaTUCTUYECKUN
XapakTep MPOYHOCTH BOJIOKOH)
VY nenbHasi NPOYHOCTD U YJICIbHBIN MOJTYJIb OIIK-4
Brnusinue TemmnepaTyphl M BIQ)KHOCTH Ha CBOMCTBA KOMITIO3UTOB OIIK-4
J10JITOBEYHOCTh KOMITO3UIIMOHHBIX MAaTEPUAJIOB OIIK-4
YcranocTHbele CBOMCTBA U MOJA3YYECTh KOMIIO3UTOB OIIK-4
ConpoTuBIIeHNE KOMITO3UTOB CIBUTOBBIM JIe(hopMaItusM. OIIK-4
BosiokHHCTBIE apMUpYIOLIKE MAaTEPHUAIIBI OIIK-4
MacmTabublii 3G dexT npoyHocTH OIIK-4




CoctaB  cTekna, JuaMeTp M CBOMCTBa  CTEKJIOBOJOKOH,
MOBEPXHOCTHAsi 00paboTKa

OIIK-4

Ou3nKo-MexaHMYeCKne, XHMHYECKHe, TepMudeckue cBoicTBa | OIIK-4
KOMIIO3UTOB

CTpykTypa ¥ MEXaHMUYECKHE CBOWCTBa YIJIEBOJIOKOH Ha ocHoBe | OIIK-4
MOJMAKPHIIOHUTPHUIIA

['ubpuaHble MaTepuaibl ¢ yriaepoAHbIMA BOJJOKHAMU OIIK-4
bopnble, kepaMuyeckue, 6a3aabTOBBIE BOJOKHA. OIIK-4
[Tpumenenue 6opantomunus. Kapoua-KkpeMHueBble BOJIOKHA. OIIK-4
Martpuiipl B KOMIIO3UTE OIIK-4
MexaHndeckue, TeIJI0BbIe, XUMHYCCKIE CBOMCTBA. OIIK-4
Haznauenue u knaccudukanusi MaTpHIl OIIK-4
TepMmoracTHUHBIC ¥ TEPMOPEAKTHBHBIC TTOJINMEPHI OIIK-4
CTpyKTypHBIE OCOOCHHOCTH M MEXaHWYEeCKHE CBOMCTBA KOMMO3UTOB, | OIIK-4
CXEMBbI © METOJIbI ADMUPOBAHUS

TexHomorusi M3roTOBJICHUSA JeTalell M wm3aenuil w3 noiauMmepHbix | OIK-4
KOMIIO3HTOB

@DEHOMEHONIOTHYECKII M CTPYKTYpHBIM moaxonbl B wMexaHuke | OIIK-4
KOMIIO3HTOB

BapuaiimoHHblii oAXo/ K OlIeHKe TpaHull 3HPEKTUBHBIX MOAYJIEH OIIK-4
[lonsatne  “u3oTpomHOro”  KOommo3wta ¢  cuMmMerpuyHbiM | OIIK-4
PaCIoOJIOKEHHEM TpeX U 00Jiee CEMENCTB BOJIOKOH

Merton onpeniesieHus: ypyrux KOHCTAaHT U30TPOIMHOTO KOMITO3UTA OIIK-4
Mexannka JaeOpMHpPOBAaHUS H  pa3pylmieHus KOMIO3uTHbIX | OIIK-4
MaTEPHUAJIOB U KOHCTPYKIIHI

Teopust ynmpyrocts aHU30TPOITHOTO TeIa OIIK-4
OCHOBHBIC YpaBHCHHS W MOJeNH AcPOopMHUpOBaHUS MHOTOCIONHBIX | OIIK-4
000J104eK

O060061eHHBIH 3aK0H ['yKa 1 4nCciI0 He3aBHCHMBIX ypyTrux koHctant | OIK-4
ITpeobpazoBaHre TEH30POB MPH MOBOPOTE KOOPAMHATHBIX OCEH. OIIK-4
Tunsl 1 0COOEHHOCTH pa3pyIICHHS] KOMIO3UTOB OIIK-4
[lpumeHeHne PHEPreTHYECKOro YCIOBUS paccioeHus s pacuera | OIIK-4
HECYyIeH CIIOCOOHOCTH M3rn0aeMbIX CJIOUCTBIX O0ajloK, CXKaThIX
KOMIO3UTHBIX CTEPKHEN U TpyO

MexaHuKa pa3pylieHus KOMIIO3UTOB OIIK-4
TeH30pHO-NTOJIMHOMHAIbHBIE KPUTEPUU TPOUYHOCTHU OIIK-4
Kputepun mpoyHOCTH KOMITO3WTOB, YYHTHIBafoIIue HampasiieHHbI | OIK-4
XapakTep WX pa3pyrieHus

Kputepun TPOYHOCTH HAMOTAHHBIX KOMITO3UTHBIX TpyO mipm | OIIK-4
PaCTSKEHUH, KPYYEHHUHU U TIPU CI0XKHOM HAIpPsHKEHHOM COCTOSIHUU
Bapuanmonno-mMarpuuneie  GopmynupoBkd  3amad  MexaHuku | OIIK-4
TBEPJIOTO TeJa

Oneuxn Doiirra u Peiicca. OIIK-4




MMHUCTEPCTBO OBPA3OBAHIS M HAYKH POCCUMCKOM ®EIEPALINA

OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHME BbICIHIEI'O

OBPA30OBAHUSA
«MOCKOBCKHMH HOJII/ITEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHMHU ITOJIMTEX)

®akynsrer TPAHCITOPTHBIH, xaenpa «/IuHaMuKa, IPOYHOCTS MANIMH ¥ CONPOTHBIICHAE MATEPUATIOBY

Jucturuinaa MexaHHKa KOMITO3UIIMOHHBIX MaTEPHUATIOB
CrneuunansHocts 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOIOTHUECKHUE CPEJICTBA
Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 5.

1. SAnpo Abens u ssapo PaboTHoBA.
2. HutsHas Mozeb U yTOYHEHHBIE KPUTEPHUU TIPOYHOCTH.

VYTBepKIeHO Ha 3acenaHuu Kadeapsl «___ » ceHtsiops 20 I., IPOTOKOJI Ne

3aB. kadenpoit /A.A.CxBopuoB/

IlepeyeHb BONPOCOB K dK3aMEHY

Bomnpocsl Kk 3xk3ameny Koz
KOMIICETCHIIUHN

MeToapl CTATUYECKUX UCTIBITAHUN KOMIIO3UTOB OIIK-4
OmnpeneneHne  CTaTHYECKUX  CBOWCTB  CTekioruiactTukoB  u | OIIK-4
YIJICTITIACTHKOB TMPH  PACTSHKEHUHM, CXKATHH, W3THOE, CIOXKHOM
HaNPSHKEHHOM COCTOSTHUH
Omnpenenenne MoayJield cIBUTa KOMIIO3UTOB TpU KpydeHuu, casure | OIIK-4
¥ 110 TIEPHOJIaM KPYTHIILHBIX KOJICOaHHIA
OCOOCHHOCTH WCIBITAHUN Ha WM3rH0 M ompeneicHue MexcioiHoro | OIK-4
MOJTyJIsl CABUTA TIO MOTPABKe K MPOTUOY
MeTobl HMCHBITAHUH KOMIIO3UTHBIX 00pasnoB Ha moiszydecth u | OIIK-4
OCHOBBI HACJICJICTBEHHOW TEOPUH TIOJI3YIECTH
Anpo AGens u snpo PaboTHOBA OIIK-4
[Tomo6ue N30XpOHHBIX KPUBBIX OIIK-4
JlnarpaMMa MrHOBEHHOTO J1€()OPMUPOBAHUS OIIK-4
MeTtob1 BBICOKOCKOPOCTHBIX JTUHAMUYECKHUX ucnbiTanuii | OIK-4
KOMITO3UTOB
Pacnipoctpanenue Bona. Ko urnment nmaamMuaaOCTH. OIIK-4
["a30Bas my1ka: CKOPOCTh CHapsa. OIIK-4
[TpoGuBaHMe MIACTUH U OCTATOYHASI IPOYHOCTh OIIK-4
TpexcnoitHble 1 MHOTOCIIONHBIE KOHCTPYKIIMH OIIK-4
Anroputmu3zanus  3amad o jgedopmupoBaHnu M npouHocth | OIK-4
MHOTOCJIOWHBIX KOMITO3UTOB
MeTopl pacueTa Ha MPOYHOCTH U TOJATOBEYHOCTh OIIK-4
BnusiHue KOHIEHTpalMy HaNpsDKEHUH Ha MPOYHOCTH BOJOKHHUCTHIX | OIIK-4




KOMIIO3UTOB.

Pacuer w xoHCTpyupoBanue coeauHeHud wm3aenuii u3 I[IKM | OIIK-4
(3aKjernoyHble, KIeeBble, MEXaHUYECKHEe, OMOMEXaHUYECKHE)

Pacyer = mpouHOCTM ~ KOMMO3WTHBIX  IUTACTWUH,  cTepxHeil, | ONK-4
IMWIMHAPUICCKUX 000JI0UYCK MTPH PA3IMYHBIX CXeMaX apMUPOBAHUSI.

Pacyer m mpoekTupoBaHHE KYy30BHBIX jAeTaneil, Oanok, manemei u3 | OIK-4
KOMITO3UTOB.

PacueT mpOYHOCTM W  JIOJITOBEYHOCTH KOMIIO3UTHBIX Oanok, | OIIK-4
(epMEeHHBIX KOHCTPYKLMH, MHOTOCJIOWHBIX IUIACTUH, NaHeled u
000JI04EK.

[TpyHIIMOIBI ~ ONTUMAIBLHOTO  MPOCKTUPOBAHHMS  KOMIO3UTHBEIX | OIIK-4
MaTEPHAIOB-KOHCTPYKITUH.

OnTumu3anus CTPyKTypbl apMUPOBAaHUS KOMITO3UTHOTO KapjaanHoro | OIIK-4
Bajia PH MEPEMEHHBIX YTJIaX apMHPOBAHUS C YICTOM JTUHAMHUYECKON
YCTOWYUBOCTH, TMPOYHOCTH M 000J0YeyHOW (HOpPMBI TIOTEpH
YCTOWYHUBOCTH.

Bbei6op onTUMaNBHBIX CXeM apMHpOBaHHUS s TpyO u cocyaos | OIIK-4
JaBJICHUS

HuTsiHast MOJeIb M YTOUHEHHBIC KPUTCPHH IPOYHOCTH. OIIK-4
Cxema olleHKH HaA&KHOCTH OaJlJIOHa JUIS CKaToro npupoaHoro rasza | OIK-4
Opy BO3HUKHOBEHHWHM B CTEHKax Je(EeKTOB THNA TPEUUH W
pAaCCIOEHHUI.

[Tocrmoiinblii  MeTOA  BBIYMCIICHHMS ~ HampspkeHud B ciosix | OIIK-4
apMHUPOBAHHBIX IJIACTUKOB C MTPOU3BOJILHONM CXEMOM apMUPOBaHUSI.
YHOpomeHHbId  METOJ pacuera IS CHIbHO aHu3oTpomHbix | OIIK-4
KOMITIO3UTOB TUTIA YTJIETIACTUKOB

JleheKThl B apMUPYIOIIUX dJIEMECHTAX. OIIK-4
IToBepxHOCTH pa3esna «BOJOKHO—MaTPUIIA» OIIK-4
JledekThl B MaTpHIlax. OIIK-4
MukpoeekTbl B KOMIIOHEHTaX — B BOJIOKHAX OIIK-4
KoHncTpykimonssie 1eheKThl. OIIK-4
Texaomornueckue neGexThl OIIK-4
DKCIUTyaTalmoOHHbIC Te(EKThI OIIK-4
PaBHOMIpOYHBIE OANIOHBI TaBICHUS OIIK-4

IIpumepHbIe BONPOCHI AJI51 YCTHOIO ONPoca nmo aucuuninne «Mexanmka

KOMITIO3HIIHOHHBIX MAaTEePHUAJI0B>» 1JId OLCHKH KOMIIEeTeHIIUH

(OMK-4)
1. Uto Takoe TEH30PHO-NOJUHOMHAIbHBIE KPUTEPUH, U
reOMETPUUECKU 00pa3 B MPOCTPAHCTBE HANPSIKEHUM ?

KaKOB

ux

2. Kak ctpositcss mipenenbHble TOBEPXHOCTH 1O PabOTHOBY I COBMECTHO

paboTarouMX ynpyro-miacTU4eCKUX CTPYKTyp?




3. Ha uém ocHoBana (popMyIHpOBKa KPUTEPUEB MPOUYHOCTH, YIUTHIBAIOITUX
HaIPaBJICHHBIA XapaKTep pa3pyIICHUS BOJIOKHUCTHIX KOMITO3UTOB?

4. Kak 3ammchIBalOTCS JIMHCHHBIC KPUTCPUU TPOYHOCTH IJIsi NBYX BHIOB
pa3pyIieHus OJHOHAMPABICHHBIX KOMITO3UTOB?

5. Kak ompeaenuth w3 3KCIEPUMEHTOB MapaMeTPhbl JIMHCHHOTO KPUTCPHUSI
IPOYHOCTHU?

6. B uém HemocraTok TpaauuuoHHOM Gopmynsl  JKypaBckoro s
OTpeNIeNICHUs] MPOYHOCTH MEXKCIOEBOTO CIABUTAa TPU HM3rMOE KOPOTKUX
Oasiok?

7. Kak ompenenarts mapaMeTpsl JHHEWHOTO KPHUTEPUS PACCIOCHHS II0
pe3ysIbTaTaM CTaTUYECKHUX U ITUKINYCCKUX UCTIBITAHUA HAa U3THO?

8. Kak HailiTh mapameTpbl KpPUTEPHUS NPOYHOCTH KOMIIO3UTHBIX TPYO IO
00paboOTKEe DJKCIIEPUMEHTAIBHBIX JaHHBIX B KOOPAMHATAX MPOCKIINN
HaIPsHKEHUH Ha TIOCKOCTh, COJIEPKAIYIO HAMPAaBJICHUE BOJIOKOH?

9. K xakoMy OCHOBHOMY BBIBOAY TMPUBOAWT MOJEIh poMba U3
HEPACTSHKUMBIX HUTCH MPU JBYXOCHOM PACTSHKEHUN?

10.Kak onpenenuTh OnTUMAaIbHBIH yroJ apMHUPOBaHUS IS JBYXOCHOBIO
pacTsKeHus ?

11.YT0 03HaYaeT TEPMUH «paIlMOHATBLHOE MPOEKTUPOBAHKEY» MPUMEHUTEIBHO
K KOMIIO3UTHOMY OaJUIOHY JUIsl CKATOTO Ta3a?

12.KaxoBbI 3Tambl MOCIOMHOTO pacdyeTa KOMIIO3UTHBIX KOHCTPYKIIUIA?

13.B ueM mnpeuMyIiecTBO MOCIOMHOIO METOJa JJIsi CUMMETPUYHBIX TMap
cioeB?

14.KakoBbl NOMYIIEHUS B «HUTSHOW aHAJIOTHUU» JJI pacyeTa HaMOTOYHBIX
o0osoyek?

15.B uyéM mnpuyMHA OCTAaHOBKM TPEIIMHBI HEMPOYHONH MOBEPXHOCTHIO
pazaena?

16.Kakne ommOku gomyctusl 'opaoH B 0OBSICHEHHH MEXaHW3Ma OCTAaHOBKHU
TPEIIMHBI TOBEPXHOCTHIO pa3zena?

17.KakoBbl MeXaHU3MBbl «COpacChIBAaHUS» KOHIEHTPALIMK HANPSHKEHUH B
BOJIOKHUCTBIX KOMIIO3UTAaX C XPYNMKON MaTpuLIei?

18.Kax o1eHUTh KOHIICHTPALIUIO HATPS>KEHUN OKOJIO OCTaBIIEUCS MOCIIE
paCIICTUICHUS MEJIKOW BBHITOUKH ?

19.Tlouemy W B KakOoil CTENMEHW PANIMYAIOTCS TEOPETUUECKHH U
s pexTuBHBIN KO3PHUIUEHTH KOHIICHTPAIIMN HATPSXKEHUN ?

20.KakoBel OCOOCHHOCTH BIMSHHE KOHIICHTPAIIMM HAIpPSOKCHWH  Ha
NPOYHOCTh  PACHICTUISIONIUXCS,  PACTPECKUBAIOIIMXCA W TICEBIO-
TUTACTUYHBIX KOMITO3UTOB?

21.Kak pacTtpeckuBaHWe MATPHUIBI CHUXACT S(DPEKT OT KOHIICHTPALHH
HaIPSKEHUN?

22.YeM 10 CMBICIy pa3iMYarOTCs TMMapaMeTpbl TMOBPEKACHHOCTH W
MOBPEKIAEMOCTH?

23.Ha dYem ocHOBaHa THUIOTE3a BBEICHHS XapaKTEPHOTO «paauyca
3aTyIUIEHUS» OTBEPCTHUA?



24.YeMy MOXET HAyUYUTh KOMIIO3UTHOTO TEXHOJIOTA CTPYKTYypa cydyka?

25.ChopMynupyidTe OCHOBHBIE TIOJIOKEHHSI MEXaHUKH  PACCESIHHOIrO
paspymieHusa. Yrto Takoe mapameTp (TEH30p) MOBPEXKACHHOCTH U
KMHETHYECKOE YPaBHEHHE €r0 pocTa?

26.Kak BauseT CTAaTUCTHYECKUU pa3Opoc MPOYHOCTH BOJIOKOH Ha
peanu3anuio uX NPOYHOCTH B OJHOHANPABIEHHOM KOMIIO3UTE?

27.Tlouemy HenenecooOpa3HO TpeOOBaHHWE PABEHCTBA TMPOYHOCTH BCEX
BOJIOKOH?

28.C 4yeMm cBsi3aH MacIITaOHBIM 3(QQPEKT MNPOYHOCTH TOHKUX XPYINKUX
BOJIOKOH?

29.Kak mnpumeHsiercs JMHEWHas MEXaHHMKa pa3pylleHUuss K BOJIOKHUCTBIM
KOMITO3UTaMm?

30.Kak osHepreruueckas teopus ['puddurca mo3BoaseTr MOIYUYUTh
SHEPreTUYECKU KpUTEPUI pacCcIOeHUs WIH PACUICIUICHUs] KOMIIO3UTa?

31.Kak omnucarb MacmTabHbIA  3(p(EKT NPOYHOCTH HA  OCHOBE
HHEPreTUYECKOT0 KPUTEPHS PACCIOCHUS IPU U3THOe U KpyuyeHUuu?

32.KakoB MexXaHU3M PacCIOCHHUS C BBIIIEIKMBAHUEM CIIOEB IIPH CXKATUHU ?

33.Uto Takoe xapakTepHas TOJIIMHA BBIIIEIKUBAEMON MOJIOCKA U Kak OHa
CBsI3aHa C OIMACHBIM pacnojoxkeHueM aedexra?

34.KakoBa cxema pa3pylieHHuss KOMIO3UTHOU TPYOBI 1o opMe «KUTAHCKOTrOo
dbonapuka»?

35.Kak  ompenenuts  panuoOHaJbHBIE  pa3Mepbl  OJHOHANPABICHHON
KOMIIO3UTHOH TpyOBI?



Tembl pedepaToB no gucuumInie «MexaHMKa KOMIIO3MIHOHHBIX
MaTepHaJI0B»
I OLeHKH KoMmeTeHuuid (OITK-4)

8-ii cemecTp

1. OcHoBHbIe 00BEKTHI U 3P PexThl npumenerus: KM. CpoiictBa u

KJ1accu(puKaius KOMIO3UTOB.

Bupaer [IKM. Bonokna, matpuiibl. OCHOBBI KOMIIO3UTHBIX TEXHOJIOTUH.

3. Tpu cexpeta npounocty BojgokHUCTHIX KM. Teopernueckas mpouHOCTh. 1-i

CEKpeT MPOYHOCTU — MaCIITaOHbIN 3P deKT.

TopMorkeHHe TpelrHbl TOBEPXHOCTHIO paszzena. (2-i CeKpeT MPOYHOCTH).

CratucTudeckuii XapakTep MPOYHOCTH BOJIOKOH (3-1 CEKpeT MPOUYHOCTH).

MeTobl HCTIBITAHUI KOMIIO3UTOB Ha PACTSIKEHHE, CHKATHE, CIIOKHOE

HaIpPsHKEHHOE COCTOSTHUE.

7. OcoOEHHOCTH MCTIBITAHUN KOMITO3UTOB Ha u3ru6. Crion3anue ¢ onop. M3rud

OMMOIYJTBLHOTO MaTepHaa.

OrnpeneneHne MEeXCIONHOTO MOJTYJIS CIBUTA TI0 TIOTIPABKE K MPOTUOY.

9. Omnpenenenrie MOIYJsS CABUTa B INIOCKOCTH TIPH CABUTE NaHEEH U TIPU
NepeKaBaHUuU KECTKOTO IIAPHUPHOTO Y€ ThIPEX3BEHHUKA.

10.Omnpenenenre Moayseil cBUra MpU KPyYEeHUU KBaAPATHBIX IJIACTUH U
IPSIMOYTOJIBHBIX 00pPas3IloB.

11.Omnpenenenue 2-x MOayJeH cABUTA IO IEPUOAY KPYTUIIBHBIX KOJICOAHUH.

12.MexaHnKa KOMIIO3UTOB KaK 00JaCTh MEXaHUKHU TBEPJIOTO Tea.
Onpenenstonmne COOTHOIEHUSI.

13.Teopust ynpyrocTu aHu30TPONHBIX cpesl. O0001meHHbIHN 3akoH ['yka. Yucio
HE3aBUCHUMBIX YIPYTUX KOHCTAHT.

14.Knacchel yrpyrot CHKMMETpHUHU (OPTOTPOMUS, TPAHCBEPCAIbHASI U30TPOIIHS ).

15. CBsi3b TEXHUYECKUX, MATPUYHBIX U TEH30PHBIX YIIPYTUX KOHCTAHT.

16.1TocoitHbIi MeTOT pacueTa MPOYHOCTH CIIOMCTHIX KOMITO3HUTOB.
[IpeobpazoBanue MoyseH yIpyrocTH P TTOBOPOTE OCEH.

17.Cxemnr dotirta u Peiicca 1 onieHKH 3 PEKTUBHBIX YIIPYTHX MOYJICH.

18. YrpormeHHbIN NoCIOWHBINH MeTO . M30TpOoIHbIC KOMITO3UTHI U OIIEHKA UX
MOAYJSl YIPYTOCTH.

19.Bs3koynpyrocts- Mogenu MakcBemia, @oiirta, Kensuna. Onucanue
MOJI3YYECTH U peJlaKCalUu.

20.1Tomo6ue nzoxpoH. OO6paboTKa IKCIIEPUMEHTOB HA MOI3YYECTh.

21.HacnenctBenHnas Teopus nonsydectu. OnpeneneHue mapaMeTpom siapa
AGens B HETMHEWHOMW HACJIeICTBEHHON TEOPHH TOJI3YUCCTH.

22.3apa9u ¥ METO/Ibl AMHAMUYECKUX BHICOKOCKOPOCTHBIX HCTIBITAHUH,
AKCHEPUMEHTAJIbHBIE YCTAHOBKHU.

23.CKOpOCTH pacpOCTpaHCHHS BOJIH pacTsHKEeHHs U caBura. BoixHsr Penes u
JlsBa.
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24 . MrHoBeHHas AuarpaMmma 1eopMUpOBaHUA U 3ana3plBaHue («3y0»)
TEKY4YECTH.

25.KoappunuenTsl JTMHAMUYHOCTH NPHU y1ape U IPH JIBUKEHUU.

26.1IpoOuBanue muactuH. CKOpOCTh BblIETA CHAPSAJAA U3 MYILKH.

9-ii cemecTp

1. Kputepuu npo4HOCTH BOJIOKHUCTBIX KOMIIO3UTOB. [locTpoeHue npeaenbHbIX
MOBEPXHOCTEN COBMECTHO pabOTAIOIIUX CTPYKTYD.

2. Kputepun nOpovyHOCTH OJHOHAINPABICHHBIX KOMIIO3UTOB  (JIMHEHHBINH,

KBaJAPATUIHBIN ).

. Meron cymmupoBanus npodHocTen. «30TporHas NpoYyHOCTb.

4. JIBa TUHEHHBIX KPUTEPHUS MPOYHOCTU ISl OPTOTOHAIBHO apMHPOBAHHBIX
IJJACTUKOB, MIOCTABJICHHBIE HA INIOCKOCTAX BO3MOYKHOI'O Pa3pyLICHUS.

5. TeHzopHO-MIOIMHOMUANIbHBIE KpuTepuu mnpodHocTu. Kpurepuu Ilas-By,
lNonbnenbnara-Konnosa, Manmerictepa, AIIKEHA3H | JIp.

6. Kpurepun mnpoyHOCTH [Uisi HAMOTOYHBIX KOMIIO3UTHBIX TpyO Tipu
PACTS)KEHUH U IPU KPYUEHHH.

7. HaxoxeHnue napamMeTpoB KPUTEPUEB MPOUYHOCTH B KOOPAMHATAX MPOEKIIHIA
HaIIPsKEHUN Ha TUI0CKOCTh pa3pyLICHHUS.

8. Mozgenp pomba M3 HEPACTSHKUMBIX HUTEH 7 OMHCAHUS TPeIeTbHOM
IIOBEPXHOCTH IIPOYHOCTH IIPU CIIOKHOM HAIPS)KEHHOM COCTOSIHUU.

9. «HutsiHas aHanorusi» Uisi palMOHAIBHOTO MPOEKTUPOBAHUS HAMOTOYHBIX
KOMITO3UTHBIX 000JI0UEK U COCY/IOB JIaBICHUS.

w

10. PacueT u ontuMuzanus 6aioHa ISl CKATOro Ta30BOro TOIUIMBA.

11. OntumanbHOE MPOCKTUPOBAHKWE KOMIIO3UTHOIO KapJlaHHOTO BaJia IO
KPUTEPUSIM MPOYHOCTH U JUHAMUYECKON YCTOMYMUBOCTH.

12. [IpoekTHBIN pacyeT CTEKIOIUIACTUKOBON MaJIOJIMCTOBOM PECCOPHI.

13. PaBHonpounbie ¢opmbl npodumist peccopsl. banka ¢ mocTosHHOM
IUIOILAJIbIO CEUEHUSI.

14. Onrtumuzanus MaJIOJIMCTOBBIX CTEKJIOTJIACTUKOBBIX peccop

PaBHOMPOYHOTO TPO(GUIS CO CTENMEHHBIM 3aKOHOM HM3MEHEHHUS pPa3MEpOB
CEUYCHUSI.

15. Paccnoenne KOMITIO3UTHBIX CTEPIKHEN ITPU CHKATHUU.

16. Pa3pymienre koMno3uTHBIX TPYO MO opMe KUTaCKOro oHapuKa.

17. JIMHEVHBIN KpUTEPUN POYHOCTHU IS PACCIOCHUS KOMITIO3UTHBIX
OaJiok mpu M3ruoe.

18. DHepPreTUYecKoe YCI0BUE PACCIOCHUSI KOMIIO3UTHBIX peccop MpHu
COBMECTHOM JIEUCTBUU M3THOAIOIIETO U KPYTSIIErO0 MOMEHTOB.

19. DKCIEpUMEHTAJIbHbIE METO/IbI ONPEICICHHS] COPOTUBICHUS
KOMIIO3UTOB PAcCIOCHHUIO0 Ha 00pa3iiax ¢ MEKCIOMHBIMU TPEIIUHAMH.

20. BnusiHue KOHIIEHTpalMy HAMPSXKEHU Ha TPOYHOCTh KOMITIO3UTOB.

21. BBenenue xapakTepHOro pasmepa Marepuana Jjisi OUCaHuUs

MacitabHoro 3¢ dexra IPOYHOCTH.



22. JIByXCTaAUHBIE MOJEIIN NPEAPA3PYLIEHUS KOMITO3UTHBIX
MaTEpPUAIIOB OKOJIO OTBEPCTHUH.

23. MeToapl OLIEHKH ITPOYHOCTH U JKECTKOCTH TPEXCIOMHBIX
COHJBUYEBBIX NTAHEJIEH C COTOBBIM 3aII0JHEHUEM.

24. Mertopsl pacuera Hecyliel ClIoCOOHOCTH MEXaHUYECKHUX, KIIEEBBIX U
3aKJICTIOYHBIX COCIUHEHUN.

25. bruomexaHnndeckre NpUHIMIBI CO3AaHUS POYHBIX KOMIIO3UTHBIX
CTPYKTYP U MECT KPEIUIEHUS C UCTIIOJIb30BAHUEM ONTUMAIbHBIX
KPUBOJIMHEWHBIX TPACKTOPUN YKJIaJKU BOJIOKOH.

26. [IpoeKTHBIN pacyeT KOMIIO3UTHOW OJHOJIUCTOBOM peccopbl

27. OnTuManbHOE MPOEKTUPOBAHME KOMIIO3UTHOTO KapAaHHOTO BaJa.

28. PannonansHOE apMupoBaHue OaIOHa JJIsl CHKATOTO Trasa.
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