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1. Ilesaun ocBOeHHUS TUCHMILJIMHBI.
OcHOBHOM  1eJdbI0  OCBOGHHMS  JUCHUILIMHBL  «KOMIO3HIIMOHHbIE
KOHCTPYKIIUM 0eCNMJIOTHBIX TPAHCIHOPTHBIX CPEICTBY CIEAYET CUUTATh!

- moArotoBky bakamaBpa K JESATENbHOCTH, CBSI3aHHOW C MPOEKTUPOBAHUEM
KOMITO3UTHBIX KOHCTPYKUMU Ul PAa3JM4YHBIX OTpacieil MAIIMHOCTPOEHUS U
TPAHCIIOPTa C MPUMEHEHHEM COBPEMEHHBIX CPEACTBA BBIYMCIUTEIBLHON TEXHUKU U
KOMIBIOTEPHBIX TPOTPAMM.

K ocHOBHBIM 3amayaM OCBOCHHUSI AUCHUIUIMHBI «KoMmo3uumoHHblie
KOHCTPYKIUM 0€CITUJIOTHBIX TPAHCIIOPTHBIX CPEICTBY CIEYET OTHECTH:

- U3y4YEHUE METOJIOB U CPEJCTB JJIsl ONPEEICHUS MEXaHUUYECKUX CBOWCTB HOBBIX
KOMITO3UTHBIX MaTepUasoB,;
- OCBOCHHME METOJIOB MPOEKTHUPOBAHUS KOMITO3UTHBIX KOHCTPYKIMI U BBIOOpA
ONTUMAJIBHBIX CTPYKTYP apMUPOBAHUS JJIs1 3aIaHHOTO BHJIa HArPYKEHUS;
- O03HAaKOMJICHHE C OCHOBHBIMHM IPEUMYIIECTBAMH, KOTOpPbIE MOTYT OBITh
JOCTUTHYTHI ITPU 3aMEHE TPAJAULIMOHHBIX CIIJIABOB HA KOMITO3UTHI.
2. Mecto aucuumiudbl B cTpykrype OOII 6akanaBpuara.

Jucuuninaa «Komno3unmonHsie KOHCTPYKIIUU OECHIIOTHBIX
TPAHCHOPTHBIX CPEACTB» OTHOCUTCA K YacTH, (POPMUPYEMOW Yy4YaCTHUKAMU
oOpa3oBarenbHbIX OTHOIIEHH biioka 1 OCHOBHON 00pa3oBaTebHON MPOTPaMMBbI
OakanaBpuara.

«KoMno3umoHHble KOHCTPYKLIHUHU OECHUIOTHBIX TPAHCIOPTHBIX CPEICTB)
B3aMMOCBSI3aHa JIOTMYECKM W COACPKATEIBHO-METOAUYECKA CO CIENYIOIUMHA
aucuuIIMHamMu 1 npaktukamu OOIT:

- OCHOBBI MaTEPUAJIOBEICHUS U CONIPOTUBIIEHUSI MaTEPUAJIOB

- KoHCTpyKIIMS M yCTPONCTBO COBPEMEHHBIX TPAHCIIOPTHBIX CPEJICTB

3. IlepedyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS 0 IUCIUIINHE,
COOTHECEHHBbIE C IJIAHNPYEMbIMH Pe3yJbTATAMH 0CBOCHUSI 00pPa30BaTeIbLHOM
NMPOrpaMMBbl.

B pesynbrare OCBOCHUS ITUCHUIUIUHBI y OOydaromuxcs (QOopMHUPYIOTCS
CIEAYIONINE KOMIIETCHIIUU U JIOJKHBI ObITh IOCTUTHYTHI CIEIYIONIUE PE3YJIbTAThI
00yueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHITUH:



Kon B pe3yabTare ocBoeHHs IlepedyeHb MUIAHMPYEMBIX Pe3yJIbTATOB
KOMIIeT o0pa3oBaTeJbHOM
eHIUH MPOrpaMmbl
00y4aKIIMICH J0JI2KEH
00J1aaTh:
YK-1 Cnoco0eH ocymiecTBIsATh | 3HATh:
MOUCK, KPUTUYECKUM - KJIacCU(PUKAIIMIO M OCHOBHBIE CBOMCTBA
aHaJiu3 U CUHTE3 COBPEMEHHBIX KOMIIO3UTOB
uH(bOpMaIK, TPUMEHSITh | - KPUTEPUU IPOYHOCTH KOMIIO3UTOB,
CUCTEMHBIN MOJIXO0 JIs YUHUTBIBAOIINX HAMPABJICHHBIN XapaKTep
pELIEHUs OCTABIEHHBIX pa3pyLieHus
3a7a4 YMmers:
- BBIOpATh COCTaB U CTPYKTYPY apMUPOBAHUS
KOMITIO3HTA JIJIsl KOHKPETHOM J1eTanu
- OIIPENENATh MOJHBIA HAOOp YNpyro-
MIPOYHOCTHBIX XAPAKTEPUCTUK U MMapaMeTphbl
KPUTEPUEB MTPOYHOCTH
[1K-2 Cniocoben BecTH mpolecc | B JA21eTh:
pa3paboTKH - SKCIIEPUMEHTAIbHBIMU METOIaMU
aBTOTPAaHCIIOPTHBIX ompeeeHus oJHOTO Habopa ynpyro-
CPEACTB U X IIPOYHOCTHBIX XapaKTEPUCTUK aHU3OTPOITHBIX
KOMITOHEHTOB KOMITO3HUTOR
- IPOrpaMMOM ITOCIIOMHOIO pacyeTa HECYIIEen
CIOCOOHOCTH KOMITIO3UTHBIX KOHCTPYKIUH
4. CTpyKTYypa M coiepKaHue TUCUMIIIUHBI.
OOmast TpyA0EMKOCTh ITUCIUIUIMHBI COCTAaBISIET 6 3a4eTHHIX EIUHMIIBI, T.C.
216 akamemuueckmx dwaca (M3 HuX 122 wyaca — camocTosTenpHas padora
CTYJICHTOB).

Ha derBeproM Kypce B CeIbMOM CEMECTPE BBIICISIOTCS 3 3aUeTHBIC
equaUIEl, T.e. 108 akamemuueckmx yacoB (M3 HUX 54 yaca — caMOCTOSATEIbHAs
paboTa CTy/IEHTOB).

Ha derBeproM Kypce B BOCBMOM CEMECTPE BBIJCISIOTCS 3 3a4eTHBIC
equHuIbl, T.€. 108 akamemuuecknx 4acoB (M3 HUX 68 4acoB — camMoCTOSTEIbHAsS
paboTa CTy/IEeHTOB).

Paznenbr nuctunnuabel « KoMno3uiuoHHbIe KOHCTPYKIIUM 0eCUJIOTHBIX
TPAHCMOPTHBIX CPEACTB» U3YYAIOTCSA Ha YETBEPTOM Kypce.

Crpyktypa u

CoJIepIKaHue

JUCIUITIINHBI ((KOMHO3I/IIII/IOHHI)IB

KOHCTPYKIIMH 0eCNMUJIOTHBIX TPAHCIIOPTHBIX CPEACTB)» II0 CpOKaM M BHJAaM

paboThl oTpakeHsl B [Ipunoxenun 1.




Copep:xanue pa3aesoB IMCHUILIHHBI.
CenbMmoii cemecTp

A. BBenenue

[Ipenmer, 3amaun u coaepkanve TUCHUIUIMHBL. CTPYKTypa Kypca, €ro MeCTO
U pOJb B MOJATOTOBKE, CBS3b C APYTMMHU AUCHUIIMHAMH. OCHOBHBIE TEPMHUHBI U
onpeneneHusi. OCHOBHbIE CBOMCTBA M A(PQPEKThl NPUMEHEHHS KOMIIO3UTOB B
MaIllUHOCTpOeHUU. McTopusi CO3MaHUsl KOMIIO3ULMOHHBIX MartepuaiioB. [lepBbie
NPUMEHEHUSI CTEKJIOMIACTUKOB. (OCHOBHBIE TpeOOBaHUS K KOHCTPYKIIMOHHBIM
MarepuaniaM B MAlIMHOCTpOeHHH. [I[puMeHeHrne KOMITIO3UTOB: aBUAalUsl U BOCHHAs
TEXHUKA, CIIOPTHUBHOE CHApSUKEHHE, KaHAThl, MAXOBUKHU—HAKONUTEIH SHEPIUH,
IIMHHBIA  KOpA, apmarypa O€ToHa, IIyJeHEenpoOMBaeMble JKHIIEThI, OpOHS,
MEJUIMHA, CTPOUTEIBCTBO, CYAOCTPOEHHUE.

b. KoHcTpyKIIMOHHBIE CBOMICTBA KOMIIO3UIIMOHHBIX MATEPHAJIOB.

[IpeacraBnenuss o kommo3utax. OmnpeneneHne U KiIacCU(PUKALUsg KOMIIO3UTOB.
Tpu cekpera NPOYHOCTH KOMIO3UTOB (MacmITaOHBIH 3(PPEKT, TOPMOKEHHUE
TPELIMHBl I[OBEPXHOCTBIO pasfena, CTaTUCTUYECKUM XapakTep IPOYHOCTU
BOJIOKOH). KOHCTpYKIIMOHHBIE M TEXHOJIOTUYECKHUE CBOWCTBA KOMIIO3HUTOB.
VY nenbHas IpOYHOCTH U YAEIBbHBIA MOAylb. CTPYKTypa, CBOMCTBA U IPUMEHEHUE B
TEXHUKE MOJUMEPHBIX M KOMHO3UTHbIX MarepuanoB (IIKM). [lonroBeuHocTb
KOMIIO3ULIMOHHBIX MaTepuasoB. BiMsHue TeMieparypsl U BJaXKHOCTH Ha CBOWCTBA
KOMIO3UTOB. KinMMaTnyeckue UCIBITAHUS U CTAPEHHUE. Y CTAJIOCTHBIE CBOWCTBA U
MTO3Y4ECTh KOMIIO3UTOB. ConpoTusineHue KOMIIO3UTOB CIBUTOBBIM
nedopmanusaM. BosokHHCTBIE apMupyrolre Matepuanbl. MacmraOHbiid 3QdexTt
npouyHoctH.  CrexnsgHHble BOJOKHAa. CocTaB CTEkia, AUMaMETp M CBOMCTBA
CTEKJIOBOJIOKOH, MOBEpPXHOCTHasA oOpabotka. IlomydabpukaTel: pOBUHTH, TKaHHU,
MaTbl W3 PYOJEHBIX BOJOKOH, TEKCTUJIbHAA CTEKJIOBOJOKOHHAs MpsKa.
N3menpueHHbIE BOJIOKHA, MOKpBITHA. Bpicokocunukarel u  kBapu. ®dwusumko-
MEXaHUYECKHE, XMMHUYECKHE, TEPMHUECKHME CBOMCTBA.  BBICOKONpOYHBIE U
BBICOKOMOJIYJIbHBIE ~ yIJIepOJHbIE BOJIOKHA. CpIpbe IsI HUX  IOJYYEHUS.
Kapbonuzauus wu rpapuruzanus. CTpykTypa H MeXaHHMYECKHE CBOWCTBa
YTJIEBOJIOKOH HAa OCHOBE MOJIMAKPUIOHUTPUIIA. BONOKHA U3 IEKOB. DIEKTPUYECKHE
CBOMCTBA BOJIOKOH. YTJIEIJIACTUKU C TEPMOILIACTUYHBIMUA U TEPMOPEAKTUBHBIMU
CBSZYIOUMMH. ['MOpUIHBIE MaTepHalibl C YIJIEPOJHBIMU BOJOKHAMH. YTJIEpO.-
VTIEPOJIHbIE MaTepHualibl, TEXHOJOTMHU, CBOMCTBa, mpumeHeHue. OOpaboTka
yIIeniIacTUKoB. bopHble, Kepamuyeckue, 0a3anbTOBbIE BOJIOKHA. TEXHOJOTUs
noyiy4eHus: O0poBOJb(MPAMOBBIX U OOpPOYTIEPOAHBIX BOJIOKOH. I[IpumeHeHue
oopanmtomunug.  KapOua-kpeMHUEBbIE  BOJIOKHA. BrIcOKOMOJIEKYIISIpHBIE,
BBICOKOMO/IYJIbHBIE OPraHUYECKHUE, ApaMHUIHBIE BOJOKHA U TKaHU HAa MUX OCHOBE.
Texnonoruu nonydenus. Kesnap, CBM. Mexanndeckue, TEIJIOBbIE, XUMUYECKUE
cBoiicTBa. Matpuubl B koMmmno3ute. HasHauenwe u Kiaccuukanus MaTpull.
Kepamuueckas,  Merauidyeckas,  IOJMMEpHas,  YIJIEPOJHAs  MAaTPUILbL
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TepMoIuIacCTUYHBIE u TEPMOPEAKTUBHBIC MOJIUMEPBI. [TonusrupHhele,
dhenondopManbaeruIHble, 3MOKCUIHBIC, MOJIMUMHUIHBIE, KPEMHHHOpPraHUYeCKue
CBSI3YIOLIHE. Metoasl  OTBEPKACHUS. Yckoputenn, — miIacTU(GUKATOPHI.
CtpykTypHbIE OCOOCHHOCTH M MEXAHWYECKHE CBOWCTBA KOMIIO3UTOB, CXEMBI U
METOJbl apMUPOBaHUsA. TKaHHBIE KOMIO3HUThI. XAOTHYECKOE apMHUPOBAHUE,
OPUEHTHUPOBAHHOE APMUPOBAHUE BOJOKHAMH, TPEXMEPHOE, MPOCTPAHCTBEHHOE
apMupoBaHue. TE€XHOJOTUs MU3TOTOBJIICHUS ACTANECH W W3ACIUN U3 TMOJUMEPHBIX
KOMITO3UTOB. [Ipomeccsl M3roToBiEHUs O€Taled W M3ACIHA U3 TMOJMMEPHBIX

BOJIOKHUCTBIX KOMITO3UTOB. TexHomorus U3TOTOBJIEHUS YTJIEPOJIHBIX
KOMIIO3UIIMOHHBIX MaTepuayioB. IIOHSATHE O TEXHOJIOTHMYECKUX HaINPSKEHUSX.
TexHomornu Wu3rOTOBJIECHUSA OeTalicH n3 IIKM: BamoTka, BBIKJIQJIKA U

(dbopMoBaHHe MPENPEroB, SKCTPY3Us, MYITPY3Us, JUThE MO JaBIeHUEM. MeTo bl
MEXaHU4eCKON 00pabOTKU U COCTMHEHMSI TIOJTUMEPHBIX KOMIIO3UTHBIX JeTajeH.

B. DyieMeHTbI MEXaHUKHU YIIPYIOro aHU30TPOIIHOIO TeJia.
DOEHOMEHOJOTHYECKUM W CTPYKTYPHBIM IOAXOJBI B MEXAaHHUKE KOMIIO3UTOB.
BapuannoHHblii moaxoa K oueHke rpaHul] 3(p@exTuBHbIX Mopayied. OLeHKH
Qoiurra u Peiicca. [loHsaTne “U30TpONHOrO” KOMIO3UTA C CUMMETPUYHBIM
pacnoJIoKEHUEM TpeX U 0oJiee CeMEMCTB BOJIOKOH. MeTOoT OnpeAesieHus ynpyTrux
KOHCTAHT U30TPOITHOTO KOMIIO3UTA. Y PABHEHUS MEXAHUKHU CIOUCTHIX KOMIIO3UTOB.
MexaHuka AepopMUPOBaHUS M pa3pylLICHUs KOMIIO3UTHBIX MAaTEpUajoB U
KOHCTpYKUMH. Teopus ympyroctu aHU30TPOIIHOTO Tena. BapuanuoHHo-
MaTpuyHble (OPMYJIHMPOBKM 3aJad MeEXaHMKH TBepAoro Tena. OCHOBHbIE
ypaBHEHUSI U MOJIENH Ae(hOPMUPOBAHUS MHOTOCIONMHBIX 00010ueK. OO00IICHHBIN
3aKk0H ['yka ¥ 4MCIIO HE3aBUCHMBIX YNPYTHX KOHCTAHT (B oOmem ciydae — 21
yhnpyras KOHCTaHTa aHM30TPONHOro matepuana).  [IpeoOpasoBaHue TEH30pOB
IIPU NIOBOPOTE KOOPAMHATHBIX OCEW. Buapl ympyroi CHUMMETpHM: H30TPONMS,
OpTOTpONUS, TpaHCBEPCAIbHASI M30TPONUsA. THUIBI U OCOOEHHOCTH pPa3pyLICHUS
KOMIO3UTOB. [[puMeHEHHE >HEPreTUYECKOro YCIOBHS PACCIOEHUS ISl pacyera
Hecyliel CIOCOOHOCTH U3TH0AaeMbIX CJIOMCTBHIX O0ajoK, CXKAThIX KOMITO3UTHBIX
cTepkHed W TpyO. MexaHuka paspylieHHs KOMIIO3UTOB. TE€H30pHO-
MOJIMHOMUAJIbHBIE KPUTEPUHU MPOYHOCTH. KpuTepuu MNPOYHOCTH KOMITO3UTOB,
YUHUTHIBAIOIINE HAINPABICHHBIN XxapakTep ux paspyuienus. Kpurepuun npoyHoctu
HAMOTaHHBIX KOMITO3UTHBIX TPYO NpU PaACTSLKEHUU, KPYUYEHUH U MPHU CII0KHOM
HaIIPSKEHHOM COCTOSTHUMU.

Bocbmoii cemectp.

I'. MeToabl MeXaHHYeCKHX UCNBLITAHUH BOJJOKHUCTHIX KOMIIO3UTOB.

MeToabl CTAaTUYECKUX MCIBITAHUNA KOMIO3UTOB.  OmpeneneHue CTaTUHYECKUuX
CBOMCTB CTEKJIOIIJIACTUKOB M YIJICTUIACTUKOB MPU PACTSHKEHUH, COKaTHHU, U3rHoe,
CJI0)KHOM HAmNps’)KEHHOM COCTOSIHUU. OrnpeniesieHne MOJyJeld CIBUTa KOMIIO3UTOB
MpU KPYYECHUH, CIABUTE U IO MEPHOJIaM KPYTUIIBbHBIX KojeOaHui. (OcoOeHHOCTH
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UCTIBITAHUI Ha U3rH0 U ONpENEIeHNE MEXCIOMHOIO MOIYJISl CIIBUTA I10 MONPABKE
K nporu0y. Meronbl UCHBITAHUN KOMIIO3UTHBIX OOpa3LOB Ha IMOJI3Y4ECTh U
OCHOBBI HACJEACTBEHHOW Teopuu mnoiyizyuyectu. Anpo Alens m saapo PaboTHoBa.
[lonobue u30XpOHHBIX KPUBBIX. JlnarpaMMa MIHOBEHHOTO Je(hOpMHUPOBAHUS.
Metonbl BBICOKOCKOPOCTHBIX JIMHAMHYECKUX HWCHBITAHUM KOMIIO3MTOB. 3a/ayu
ucneiTanuii. Pacmpoctpanenue BonH. Koaddunuent aunammunoctu. ['azoBas
MyIIKa: CKOPOCTh cHapsaa. [[poOrBaHue IIACTHH U OCTATOYHAS IPOYHOCTb.

J. MeToasl pacyera M ONITUMHM3ALUH KOMIIO3UTHBIX 3JIEMEHTOB.

TpexcnoliHble W MHOTOCIOWHBIE KOHCTPYKIMHM.  ANropuTMHM3aunus 3a1ad o
1e(pOpMUPOBAHUHU U TPOYHOCTU MHOTOCIIOMHBIX KOMIIO3UTOB. MeTO/Ibl pacyeTa Ha
OPOYHOCTh W JIOJITOBEYHOCTh. DBiMsSHME KOHLEHTpAallMM HaNpsDKEHWM Ha
IIPOYHOCTH BOJIOKHUCTBIX KOMIIO3UTOB. Pacduer M KOHCTpyMpOBaHUE COCAWHEHUN
mznenuid u3 IIKM (3akienouHsle, KieeBble, MEXaHUUECKHE, OMOMEXaHUUECKUE).
Pacder mnpoYHOCTM KOMIIO3WTHBIX IUIACTHH, CTEPKHEM, LUIMHIAPUYECKUAX
000JI0YEK MpHU pPa3IUYHBIX CXEMaxX apMHUpPOBaHMs. Pacuer W NpoeKTUpOBaHUE
KY30BHBIX JeTajei, Oaliok, maHejled U3 KOMIIO3UTOB. Tumnospie >JIEMEHTHI
KOHCTPYKIIMH M3 KOMIIO3UTOB, CHOCOOBI MX (popMupoBaHusi M pacyera. Pacuer
MIPOYHOCTH MU JOJITOBEYHOCTHU KOMIIO3UTHBIX OanoK, (PEpPMEHHBIX KOHCTPYKIUH,
MHOT'OCJIOMHBIX IJIACTHH, MaHesiel u 00onovek. [IpoeKkTHbIN pacyeT KOMIO3UTHBIX
neraned. [IpoeKTHBIN pacyeT CTEKJIOILIACTUKOBOM PECCOPHI C YYETOM IMOJI3YYECTH,
CJIOKHOT'O THOPUAHOTO apMUPOBAHUS, BO3MOKHOCTH PacCIOCHUS MPU KPYUEHUH U
u3ruoe. [IpuHIUIBI ONTUMATBHOTO MPOEKTUPOBAHUS KOMIIO3UTHBIX MaTepUaioB-
KOHCTpYKIMH.  OnTumuzanust  CTPYKTYypbl — apMHPOBAHUS  KOMIIO3UTHOTO
KapJaHHOIO Baja IIpU IEPEMEHHBIX yIJIaX apMUPOBAHUA C YYETOM JTUHAMUYECKOU
YCTOMYMBOCTH, IPOYHOCTH ¥ 000710YEYHON (POPMBI TOTEPU YCTOMUMUBOCTU. BBIOOD
ONTUMAJIBHBIX CXEM apMUPOBaHMs AJi1 TPYyO U COCYAOB JaBiieHUsl. PaBHONIpoUYHbIE
Oaynonsl naBieHus. HuTsHags Monaenb W yTOYHEHHbIE KPUTEPUU MPOYHOCTH.
CxeMa OLIGHKM HaJ&XHOCTH OajyloHa JUIsl CXATOro MPUPOJHOTO rasza MpH
BO3HMKHOBEHUHU B CTE€HKaX Ne(EKTOB THUIA TPEUIMH M pacciaoeHuid. [locnoiHbri
METOJl BBIYMCJIEHUS HANPSHDKEHUM B CIOSX apPMHUPOBAHHBIX IUIACTUKOB €
MPOM3BOJBHON CXEMOW apMHUpPOBAHHUS. YTNPOIICHHBIM METOJ pacyeTa sl CHIIBHO
AHNU30TPOITHBIX KOMIIO3UTOB THUIIA YTJICILIACTUKOB.

E. lepexkThl 1 MeXaHUKA pa3pylIeHUs KOMIIO3UTOB

MukpoaedekTbl B KOMIOHEHTaX — B BOJIOKHaX W B wmatpuie. JledekTtol B
apmupytomux dneMeHTax. Jlepextst B wmatpumax. IloBepxHocTm pasmena
«BOJIOKHO—MaTpuiiay. TexHnonorudeckue nedextsl. KoHcTpykimonnsie AeheKTHI.
DKCIuTyaTaluoOHHBIE 1e(DEKTHI.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.
Mertoauka mipenogaBaHusl AUCHUIUIMHBI «KOMIO3UIIMOHHBIE KOHCTPYKIIUH
OCCIUJIOTHBIX TPAHCIOPTHBIX CPEJICTB» M pealu3alus KOMIETEHTHOCTHOTO
MoAXoJa B  MBJIOKEHUM W  BOCHPUSATHUM MaTepualia IpeaycMaTpuBaeT
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HCIIOJIb30BaHUE CIEAYIOIINX AaKTHBHBIX W HWHTEPAKTHBHBIX (DOPM MPOBEACHUS
IPYNIIOBBIX, HMHIUBUAYAJIbHBIX, AayIAUTOPHBIX 3aHATUH B  COYETAHHH C
BHEAyIUTOPHOM  paboTtoii ¢  wenpto  (QOpMHpOBaHHS M Pa3BUTHUS
poQeCCHOHATEHBIX HaBBIKOB, 00yUYaOIIUXCS:

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

— TIOATOTOBKA, TMpEACTaBleHWE U  OOCYKIEHHE TMpe3eHTAlMuid Ha

CCMHHAPCKHUX 3aHATHUAX,
— MNpPOBCACHHUC MACTCP-KJIACCOB OKCIICPTOB H BaKaJ'IaBpOB 1o METOAdaM
HCIIBITAHUN KOMIIO3UTOB.

VYienbHbIA BeC 3aHATUH, MPOBOJUMBIX B HHTEPAKTUBHBIX (HopMax,
OTpe/ieNieH TJIABHOM IENbI0 M COACpPX)AaHUEM IUCIUIUTMHBI «KOoMIO3uIMOHHBIE
KOHCTPYKITUU OCCIHMIIOTHBIX TPAHCIOPTHBIX CPEJICTBY, U B 1IEJIOM IO TUCITUTUINHE
coctaBisieT 25% ayJIUTOPHBIX 3aHSATHM. 3aHsATUS  JIGKIMOHHOTO TUIA
cocTaBiisaroT 50% oT 00beMa ay TUTOPHBIX 3aHSATUM.

6. OueHovHbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIsl YCIeBaeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M0 UTOTaM OCBOECHUS TUCUHUILIMHBI U y4e0HO-
MeToN4YecKoe odecneyeHue CaMoCTOATEIbHOI padoThI CTYIeHTOB.

B mponecce oOydeHUs HCHONB3YIOTCS CIEAYIOIIME OLIEHOYHBIE (POPMBbI
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OIIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Y MPOMEKYTOUHBIX aTTECTAIIUMN:

B ceabMoMm cemectpe

- pedepar mo Temam: «OCHOBHBIE THUIBI MU CBOMCTBA KOMITO3UTOBY», «MeTOmbI
UCIIBITAaHUN KOMIIO3UTOB» M «MexaHuka aepOopMUPOBAHUS KOMITO3UIIMOHHBIX
MaTepuanioBy (MHAUBUAYATBHO IS KAKIOTO O0YJarOIIerocs).

B BocbMOM cemecTpe
- IOATOTOBKA pedepaTa M BRICTYIUICHUE HA CEMUHAPCKOM 3aHATHH C TTPE3CHTAIUCH
U oO0CyXKJeHHeM 1o TeMmaM: «MeXaHuKa pa3pymieHuss KOMITO3UIIMOHHBIX
MarepuanoBy, «lIpumMepsl TPOEKTHOTO pacyeTa KOMIIO3UTHBIX 3JIEMEHTOB
KOHCTPYKIUI» (MHAUBUIYATBHO JJISI KAXK0TO 00Yy4aromerocs).

OOpa3mpl  TECTOBBIX 3aJlaHUN, KOHTPOJBHBIX BOIIPOCOB, TeM pedepaTos,
3aUETHBIX U PK3aMEHAIIMOHHBIX OMJICTOB MTPUBEICHBI B TIPUIIOKCHUH 3.

6.1. @oHI OLIEHOYHBIX CPEICTB VISl IPOBEACHHUS NPOMEKYTOYHOM aTTeCTalMu
o0yuarouuxcst o JUCHUIIMHE (MOAYJIIO).

6.1.1. TlepedyeHb KOMIIETCHIIUM C YyKa3aHWEM OJTamoB UX (opmMupoBaHus B
MpoIIecce OCBOEHUST 00pa30BaTEbHON MPOrPAMMBI.

B pesymbrare OCBOGHUS AUCHUIUIMHBI (MOAYJs) (OPMHUPYIOTCS CIEIYIONTHE
KOMITCTCHIINH



Kon B pesyabTare ocBoeHHs1 00pa30BaTeJIbLHOM NPOrPaMMbl 00y4arouiics
KoMmnerennun JOJI2KEH 00.J1a1aTh
YK-1 CriocobeH ocyIeCcTBIATh MOUCK, KPUTHUECKUI aHAJIN3 U CUHTE3
UH(pOpMaLIUK, IPUMEHATh CUCTEMHBIH MOAXO/ I PELIEeHHs IOCTaBIEHHBIX
3a1a4
I1K-2 CriocobeH BecTu nporiecc pa3paboTKH aBTOTPAHCIIOPTHBIX CPEJCTB U X
KOMIIOHEHTOB

B  mpouecce  ocBoeHMss  00pa3oBaTENbHOW  MPOrpPaMMBbI

JaHHBIC

KOMIICTCHIIMHM, B TOM 4YHCIIC - HX OTACJIBHBIC KOMIIOHCHTHI, q)OpMHp}IIOTCH
ITIOOTAITHO B COOTBCTCTBHHU C y‘I€6HI)IM IUIaHOM H KaJICHIAapPHbIM I‘pa(l)I/IKOM

y4eOHOro npoiiecca.

6.1.2. Onucanue nokasareJieil 1 KpUTepHeB OLIEHUBAHUS KOMIIeTEeHMH,
(opMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIMHBI, ONIUCAHNE LIKAJI

Ilokazarenem
(dbopmMHupoBaHUS

OLICHKHU
ABJISACTCA

OLICHUBAHMUAI.
KOMIIETEHIMA Ha pPa3M4yHbIX JTamax MX
JNOCTH)KEHHE  OOyYarolMMHUCA  IUIAHUPYEMbBIX

pe3yJbTaTOB OOYUYECHUS M0 JUCHUTLIAHE.

YK-1 Cnoco6en ocymecTBIATh NOMCK, KpUTHYECKHUI aHAIN3 U CUHTEe3 HH(OPMALUH, MPUMEHATH CHCTEMHbIi

MOJXO0/1 IJIsl pelieHHs] MOCTABJIEHHBIX 32124

IIK-2 CnocobeH BecTH npouecc pa3padoTKu ABTOTPAHCIOPTHBIX CPEACTB U HX KOMIIOHEHTOB

Kputepun ouennBanns

IToka3zaresn
2 3 4 5
3HATh: Oo6yuaromuiics OOyuarommuiics OO0yuaromuiics OO0yuarormuiics
Kinaccu(uKaly | JeMOHCTPHPYET MOTHOE JIEMOHCTPHUPYET HETIOIHOE | IEMOHCTPHPYET JIEMOHCTPHUPYET
IO U OCHOBHBIE | OTCYTCTBHE WJIU COOTBETCTBUE 3HAHUI YaCTUYHOE COOTBETCTBHUE | IOJIHOE
CBOMCTBa HEJIOCTATOYHOE 3HAHUE KJIACCU(DUKAIIH U 3HaHWH KIacCU(UKAUN | COOTBETCTBHE
COBPEMEHHBIX | KJIacCU(UKALUHU U OCHOBHBIX CBOMCTB 1 OCHOBHBIX CBOMCTB 3HAHUU
KOMIIO3UTOB; OCHOBHBIX CBOMCTB COBPEMEHHBIX COBPEMEHHBIX KJIACCU(PUKAIIH
KpUTEpUHU COBPEMEHHBIX KOMITIO3UTOB; KPUTEPUEB KOMITO3UTOB; KPUTEPHUEB | K OCHOBHBIX
MIPOYHOCTH KOMITO3UTOB; KPUTEPHEB MIPOYHOCTH KOMITO3UTOB, MIPOYHOCTH KOMITO3UTOB, | CBOICTB
KOMIIO3UTOB, MPOYHOCTH KOMIIO3UTOB, YUYUTBIBAIOIINX YUYUTBIBAIOIINX COBPEMEHHBIX
YUUTBHIBAIOIINX | YYUTHIBAIOIIUX HaIpaBJIEHHBIN XapakTep | HaNmpaBJE€HHBIN XapakTep | KOMIIO3UTOB;
HaIlpaBJICHHBIM | HANpaBJICHHBIN XapakTep pa3pyllIeHUS. pa3pylleHusi, HO KpUTEPUEB
XapakTep pa3pyLIeHUs Homyckatorcst JIOITYCKaeT MIPOYHOCTH
paspyuieHus 3HaYUTEIbHBIE OITHOKH, HEe3HAYHUTEIHHBIE KOMIIO3HTOB,
oOyyaromuiics OmMOKH, HETOYHOCTH, YUUTBIBAIOIINX
WCIIBITHIBAET 3aTpyIJHEHHS MTPH HaIpaBIECHHBIN
3HAYUTEIbHBIE aHaJIN3€ BO3MOXKHOCTEH XapakTep
3aTpyJHEHMS IPU aHAIM3€E | IPUMEHEHNUS paspylIeHus,
MIPUMEPOB ITPUMEHEHUS KOMITO3UTOB. cB0OOHO
KOMIIO3UTOB OTepupyeT
npuoOpeTEeHHBIM




1 3HAHUSMH.

yMeTh: OOyuaromuiicss He yMeeT OO0yyaromuiics B OO0yyaromuiics OO0yyaromuiics
BBIOpaTh BEIOpATh cOCTaB U HEIOCTATOYHOM CTETIEHH | IEMOHCTPUPYET JEMOHCTPHUPYET
COCTaB U CTPYKTYPY apMHPOBAaHUSA yMeeT BbIOpaTh COCTaB U YAaCTUYHOE COOTBETCTBUE | MOJHOE
CTPYKTYpPY KOMITO3HTa ISl CTPYKTYPY apMUPOBAHUs | YMEHHS BBIOPATh COCTAB | COOTBETCTBHE
ApMHPOBAHIA KOHKPETHOU JIeTau; KOMITO3UTa JIJIst U CTPYKTYPY YMEHUS
KOMITO3UTa JIJIst . .
KOHKDETHOM OTIPEEIISATh TOTHBIN HA0Op | KOHKPETHOH JeTalH; apMUPOBAaHUS KOMIIO3UTA | BHIOPATH COCTAB
NeTaNH YIPYTrO-TIPOYHOCTHBIX OTIpeNIeNATh MOTHBIN JUT KOHKPETHOH JIeTanu; | U CTPYKTYpy
OTpeIENATh XapaKTepUCTUK U Habop ynpyro- OTIPEIENIATh MOTHBIN apMUPOBAHUS
HOJIHBINA HA0Op | mapaMeTphbl KPUTEPHEB MPOYHOCTHBIX Habop ynpyro- KOMIIO3UTa JJIst
yHpyro- TIPOYHOCTH XapaKTEePUCTHK U MIPOYHOCTHBIX KOHKPETHOMN
TIPOYHOCTHBIX napameTpbl KpUTEPHUCB XapaKTepUCTUK U JIETAJIN;
XapaKTePUCTUK
1 HapaMeTphl npouHocTH. JlonmycKkaroTes | mapaMmeTpbl KpUTepHEB onpenejmn
KpHTEpHER 3HAYUTENBbHBIC ONIHOKH, MPOYHOCTH. Y MEHUS MOJTHBI HAabop
IPOYHOCTH oOyyaromuiics OCBOEHBI, HO yhapyro-
UCTIBITHIBACT JIOITYCKAKOTCS MPOYHOCTHBIX
3HAYUTEIBHBIC HE3HAYUTEIIHHBIC XapaKTePUCTUK
3aTpyIHEHHUS TIPU OIMOKH, HETOYHOCTH, U TIapaMeTphl
TIOTTBITKE TIEpeHOCa 3aTpyIHEHHS TIPU KpUTEPHEB
YMEHUS Ha HOBBIC BUJIBI nepeHoce yMeHuil Ha MPOYHOCTH.
KOHCTPYKIIUH. HOBBIE KOHCTPYKITUH. CBoOo1HO
onepupyet
nproOpeTeHbI-
MU YMCHUSMH,
NPUMEHSIET HX B
CUTYaIHUAX
MOBBIILICHHON
CJIO)KHOCTH.
BJIA/IETh: O6yuatommuiics He BnajgeeT | OOyvaromuiics B Obyuaromuiics yactuyno | OOygaromuiics
SKCHEPUMEHTa | WM B HEJOCTATOYHOU HETIOJIHOM 00beMe BJIaJieeT B TIOJTHOM
JTLHBIMU CTETICHH BIaJieeT BJIaJiceT 9KCIIEPUMEHTATbHBIMU o0beMe BiajeeT
METOIaMHU 9KCTIEPUMEHTATbHBIMH 9KCTIEPUMEHTAILHBIMH METOaMH ONpPE/ICTICHUs] | SKCIIEPUMEHTANb
OTIpEICIICHHSI METOZaMH ONPEICITICHUS METOaMH OTPEICICHUS MOJTHOTO HA0Opa YIpyro- | HBIMH METOAAMHU
MOJTHOTO MOJTHOTO Habopa yIpyro- MOJTHOTO HA0Opa yIpyro- | MPOYHOCTHBIX OTpeIeIICHHSI
Habopa MPOYHOCTHBIX MPOYHOCTHBIX XapaKTepUCTUK MOJIHOTO Habopa
yIpyro- XapaKTePUCTUK XapaKTePUCTHK aHM30TPOIHBIX yrpyro-
MPOYHOCTHBIX | aHU30TPOIHBIX AHM30TPOITHBIX KOMIIO3UTOB; MPOYHOCTHBIX
XapaKTePUCTUK | KOMIIO3UTOB; IPOrpaMMOi | KOMITO3UTOB; MPOrPaAaMMO# | MPOrpamMMOil MOCIORHOTO | XapaKTePUCTHK
AQHM3O0TPOIHBIX | MOCIONHOTO pacyera MOCJIOMHOTO pacyera pacuera Hecyei AQHHM30TPOITHBIX
KOMITO3UTOB,; HecylIeH crmocoOHOCTH HecyIeH crmocoOHOCTH CIIOCOOHOCTH KOMIIO3UTOB;
MPOTrpaMMOit KOMITO3UTHBIX KOMITO3UTHBIX KOMITO3UTHBIX POTrpaMMOit
IIOCJIOMHOTO KOHCTPYKLUH KOHCTPYKLUH, TONIyCKAeT | KOHCTPYKLMI, HABBIKU IIOCJIOMHOTO
pacuera 3HAYUTENHHBIC OINOKH, OCBOEHBI, HO pacuera
Hecyen UCTIBITHIBAET JIOITyCKaI0TCS Hecyen
CIOCOOHOCTH 3HAYUTENLHBIE HE3HAYUTEIbHBIE CHOCOOHOCTH
KOMITO3UTHBIX 3aTpyAHEHHS IpU OmMOKH, HETOYHOCTH, KOMITO3UTHBIX
KOHCTPYKITUH MPUMEHEHUH HABBIKOB B 3aTpyIHEHHS TIPU KOHCTPYKITHIH,
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HOBBIX CUTyallUIgX.

AHAJIMTUYCCKUX

pacuerax, IpH IepeHoce

YMCHI/II‘/'I Ha HOBEIC,
CUTyaluu.

CBOOOJIHO
MPUMEHSIET
MOJTyYCHHBIC
HaBEIKU B
CUTYaLUIX
MOBBIIICHHOMN
CIIO)KHOCTH.

[IIkansl OLICHWBAHUSA PE3YJbTATOB IIPOMEKYTOUYHOM AaTTECTAlMM U HX
ONMCaHUE:

Pdopma NPOMeKYTOYHOM aTTeCTAllUM: 3a4eT.

[TpomexyTouHas arrecTanusi oOydaroumxcs B Gopme 3a4éTa MPOBOTUTCS
M0 pe3ysbTaTaM BBHITIOJHEHHUS BCEX BHJIOB yueOHOW palbOoThI, MPeayCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW JAMCLMIUIMHE, IPU 3TOM YUUTBIBAIOTCS PE3YIbTaThl
TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B TeueHHe cemectpa. OLEHKa CTeleHu
JOCTHKEHUS  OOy4YalOIIMMHUCS  IJIAHUPYEMBIX  pe3yJbTaTOB  OOy4YeHHUs IO
JUCUUIUIMHE MPOBOAMTCS IMPENOAABATENEM, BEAYIIUM 3aHATHS IO JWCLUIUIMHE
METOJOM JKCHEPTHOM OLeHKU. Ilo wuroram npoMeKyTOYHOW arTecTalyy I10
JUCLUIUIMHE BBICTABIIIETCS OLIEHKA «3a4TEHO» WM «HE 3aYTCHO».

K mpomexyTodyHON — aTTecTaluu  JIOIMYCKAlTCS  TOJNBKO  CTYAECHTHI,
BBINIOJTHUBIIME BCE BUABI yduyeOHOW paboOThl, MperyCMOTpPEHHbIE padouei
nporpaMMoil o auciuiuinHe «KoMmo3nimoHHbIE KOHCTPYKLIMHM OECIMIIOTHBIX
TPAHCIOPTHBIX CPEJICTB», @ UMEHHO, BBIIIOJHUBIINE 3aJaHUs 110 YIPAKHEHHUSIM Ha
CEMHUHAPCKUX 3aHATUSAX, OJATOTOBUBIIKE pedepaT U BBICTYIMBILINE C JOKIAIOM Ha
UTOTOBOM CEMHUHAape.

HIxkana
OLICHUBAHNA

Onucanue

BeimonHeHnsl Bce Buibl Y4eOHOH paboThl, MPEeSyCMOTPEHHBIE Y4EOHBIM
w1aHoM. CTyAEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, 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 MIPU aHAIMTUYECKUX OMNepalusix, IepeHoce 3HaHUI
¥ YMEHM Ha HOBBIE, HECTaHIapTHBIE CUTYallUH.

He BwimonmHeHo Oosee oxHOro Bujaa y4yeOHOW paboThI, MPETyCMOTPEHHBIX
yueOHbIM MIaHOM. CTYAEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUM,
yYMEHUH, HaBBIKOB IpPHUBEJCHHBIM B TaONHUIAX MoOKa3aTeJel, JOMmycKaroTcs
3HAYUTENIbHbIE OIHUOKU, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUN, HABBIKOB
0 pAly MOKa3aTeNled, CTYJ€HT UCIIBITBIBAET 3HAYUTEIbHBIE 3aTPYIHEHUS IIpU
OTEpUPOBAHNH 3HAHUSMHU ¥ YMEHUSIMU MPHU UX MIEPEHOCE HA HOBBIE CUTYaLIUU.

He 3aureno

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3IAMEH.
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ITpomexyTouHas aTTecTanys o0y4aromuxcs B (hopMe dK3aMeHa MPOBOUTCS
[0 pe3yJibTaTaM BBINOJIHEHUsI BCEX BUJIOB YUEOHOH pabOThHI, MPEAYCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAHHOW MUCIUIUIMHE, MPU 3TOM YUYHUTHIBAIOTCS PE3yJIbTaThI
TEKYIIEro KOHTPOJI YCIIEBAEMOCTHM B TeueHue cemecTpa. OLeHKa CTENeHH
JOCTHMKEHHUSI  OOYYalOUIMMHCS TUIAHUPYEMBIX PE3yJdbTaTOB OOY4YEHHsS IO
JVCLHUIUIMHE MPOBOJAUTCSA MPENOAAaBATENEM, BEAYIIMM 3aHATUSA 110 JUCLUILIIMHE
METOJOM OJKCHEPTHOW oOueHkd. [lo uroramMm NnpoMeKyTOYHOW AaTTECTAlUU 10
JTVCHUATUINHE BBICTaBJISIETCS OLICHKA «OTIIMYHOY, «XOpOILIOY,
«YZOBJIETBOPUTEIBHO)» WU «HEYAOBIECTBOPUTEIBHOY.

K mpomexyTodyHON  aTTecTauuu  JOIYCKArTCs  TOJNBKO  CTYJIEHTHI,
BBIMOJIHUBIIME BCE BHJbl Y4YeOHOH palOTHI, NPEIyCMOTPEHHBbIE paboyeit
nporpaMmMoil mo aucuMiminHe «KOMIO3UIIMOHHBIE KOHCTPYKLUHH O€CHUIOTHBIX
TPAHCIOPTHBIX CPEJICTB», @ UMEHHO, BBIIIOJHUBIINE 3aJaHUs 110 YIPAKHEHUSAM Ha
CEMHHAPCKUX 3aHATUSX, IOATOTOBUBIINE pedepaT U BRICTYIUBIINE C JOKJIAJOM Ha
UTOTOBOM CEMHUHApeE.

[IIxana oueHnBaHuA Onucanue

Brinonnens! Bce BUABI y4eOHON pabOThI, MPEAyCMOTPEHHBIE
yueOHBIM TUTaHOM. CTYIEHT JEMOHCTPUPYET COOTBETCTBHE
3HaHWW, YMEHMM, HAaBBIKOB TMPUBEJACHHBIM B TaOIHIAX
MoKa3aTesie, OomepupyeT MPUOOPETEHHBIMU 3HAHUAMH,
O1inyHO YMEHUSIMHM, HaBbIKAMHU, TPUMEHSET UX B CHUTYyalMsX
MOBBIIIEHHON cl0KHOCTU. [Ipr 3TOM MOTYT OBITH HOMYIIEHBI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTU, 3aTPYAHEHUS MpU
AHATMTUYECKUX OIEepalusX, MepeHOCe 3HAHUM U YMEHHUI Ha
HOBBIE, HECTAH/IAPTHBIE CUTYalIUH.

O6yanOHIHﬁCH ACMOHCTPUPYECT YaCTUIHOC COOTBCTCTBUC
3HAHUHM 00 OCHOBHBIX dTaIax MMPOCKTUPOBAHUS, CO3JaHUA U
XOpOIJ_IO HCIIBITAHUN KOMITO3UTHBIX KOHCTPYKHHﬁ, AO0IYCKACT
HE3HAYUTCIBbHBIC OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU
AHAIIMTUYCCKUX pacyeTax.

OOyuaromuiics JE€MOHCTPUPYET HEIMOJIHbIE 3HaHUsA 00
OCHOBHBIX JTalax MPOEKTUPOBAHUSA, CO3JaHUS U HUCIIBITAHUN
Y 10BNIETBOPUTEIBHO KOMITO3UTHBIX KOHCTPYKIMH, TNpOSIBISIET HEJOCTaTOYHOCTH
3HAHUMW, UCIIBITHIBACT 3aTPYAHEHUS MPU MOMbBITKE TPUMEHUTH
3HAHUA JUISI HOBBIX KOHCTPYKIIHI.

He BemmonneHno Gosiee 0gHOTO M3 BUAOB y4eOHOUW pabOTHI,
NPEIYCMOTPEHHBIX y4eOHBIM [LIAHOM. CryneHnt
HeymoBneTBOpUTEIHHO | IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWH, YMEHUH,
HABBIKOB IIoKasaTeJrsiM, HpI/IBe}IeHHLIM B Ta6n1/1uax,
JIOTTYCKaeT 3HAYUTEIbHBIE OIIMOKH, MPOSBISET OTCYTCTBUE
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3HaHUM, YMEHMM, HaBBIKOB II0 psaAy IIOKasaresei,
HCIIBITBIBACT 3HAYUTENbHBI 3aTPYAHCHUS IIPU OIIEPUPOBAHUU
3HaHUSAMU M YMEHUSMHM IIPM HX IIEPEHOCE Ha HOBBIC
KOHCTPYKLIUH

DoHIbI OLICHOYHBIX CPEACTB npeacrasjieHbl B [Ipuinoxkenuun 2 k padoyeit
nmporpamme.

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

a) OCHOBHAas JiUTeparypa:
Kommno3zuirionseie MaTepuaisl : yueOHoe nocodue amst By3oB / [I. A. iBaHOB,
A. U. Cutnauxos, C. [I. Hnsnun ; mox penakuueid A. A. MnbuHa. — MOCKBA :
NznarensctBo FOpaiit, 2021. — 253 c. — (Bsiciiee oopazoBanue). — ISBN
978-5-534-11618-2.
URL: https://urait.ru/bcode/476225

0) JOMOJIHMTeJIbHAS JIUTEepaTypa:

1. Annun, b. JI. Mexanuka KOMIIO3UTOB : y4eOHOe mocobue s By3oB / b. JI.
Annnn, E. B. KapnoB. — 2-¢ m31. — Mocksa : UznarensctBo FOpaiit, 2021 ;
Hosocubupck : PULL HT'Y. — 85 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-
534-13166-6 (U3marenscTBO FOpaiiT). — ISBN 978-5-4437-0532-3 (PULL HI'Y).
— Texkct : anexTpoHHbIN // OOpa3oBarenbHas miargopma FOpait [caliT]. —
URL.: https://urait.ru/bcode/449349

B) IPOrpaMMHOe o0ecrnieyeHrue 1 MHTEPHET-PeCypPChl:
OneparronHas cuctema Windows 7 (uu Huxe)
MS Office 2013 (mu HuKe).

r) DJIeKTPOHHbIE 00pa3oBaTe/IbHbIE PECYPChI:
Kypc «TexHosiornueckass MeXaHuKa KOMIIO3UTOB»
https://online.mospolytech.ru/local/crw/course.php?id=4389

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

8. MaTepuajibHO-TEXHHYECKOe o0ecriedeHue TUCIMIIINHBI.
Aynutopust AJisl IPOBEICHUS JICKIMOHHBIX U MPAKTUYECKUX 3aHSATUN OCHAICHHAS
CTOJIaMA YYE€OHBIMHU CO CKaMbSIMH (CTOJIAMH, CTYJIbSIMHU); ayJIUTOPHOU JOCKOW;
pabouee MecTo MpernoaaBaTessi: CTOM, CTYII.
Komnrerotepusiii kiace (H-212) ocHallleHHbIN NEPCOHAIBHBIMU KOMIIBIOTEPAMU C
YCTaHOBJICHHBIM TPOTPAMMHBIM 00O€CTIeueHneM, MapKEPHOU JOCKOM, TOIBECHBIM
MMPOEKTOPOM C UHTEPAKTUBHOU JIOCKOM.
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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

9. MeToauyeckne peKOMeHIALMN VISl CAMOCTOSITEIbHOM PadoThI CTY/1€HTOB
3amayaMu cCaMOCTOSITENIbHOM paOOThI CTYICHTOB SBJISIFOTCS:

1. Cucrematuzaiusi U 3aKpEIUICHHE TOJYYEHHBIX TEOPETHUECKUX
3HAHUU U MPAKTUYECKUX YMEHHUU CTYJICHTOB;

2.  YruyOneHue u pacuIMpeHne TeOPETHUECKON MTOATOTOBKY;

3. ®dopmupoBaHHWE YMEHHUI HCIIOIH30BaTh HOPMATUBHYIO, TIPABOBYIO,
CIIPAaBOYHYIO JOKYMEHTAIIUIO U CTICIUATIBHYIO TUTEPATYPY;

4. Pa3BuUTHE TIO3HABATEIIBHBIX  CIIOCOOHOCTEH W  aKTUBHOCTHU
CTyI€HTOB, TBOPYECKOW HWHULMATUBBI, CaMOCTOATEIBHOCTH,
OTBETCTBEHHOCTH Y OPTraHW30BAaHHOCTHU;

5. Hcnonwp3oBaHue marepuaina, COOPAaHHOTO U IMOJYYEHHOTO B XO7e
CaMOCTOSITENIbHBIX 3aHSATHUN Ha NPAKTUYECKUX 3aHATUSAX, IpU
HAIMCAaHUU KYPCOBBIX U BBIMTYCKHOW KBaJU(UKAIMOHHOW padoT,
11t 3P EeKTUBHOM MOATOTOBKH K UTOTOBBIM 3a4eTaM M K3aMEHAM.

N3ydeHnne  IUCHUIUIMHBI  JTIOJDKHO — COMPOBOXKAATHCS ~ MHTEHCUBHOM
CaMOCTOSITENIbHOM pabOTOM CTYJIEHTOB C PEKOMEHJIOBAaHHBIMU IPENOAaBaTeIIIMU
JUTEPaTypPHBIMU UCTOYHUKAMU U C MaTepHaIaMU, MOJTYyYEHHBIMHU Ha JICKIIMOHHBIX,
MPAKTUYECKUX 3aHATUSIX U JIa0opaTOpHBIX padorax. CTYIEHT MOJKEH MOMHHUTD,
YTO HAYMHATHh CAMOCTOSITEIbHBIC 3aHATHSA CJEAYeT C MEPBOTO JHA H3Y4YCHUs
JUCHUIUIMHBI U MPOBOJUTH UX peryisapHo. O4eHb BaKHO MPUIOKUTH MAaKCUMyM
yCUJIUHM, BOJIM, YTOOBI 3aCTaBUTH ceOsl pabOTaTh C MOJHON HArpy3Koil ¢ MepBOro
TTHSL.

Kaxnaplii CTyIEHT JOJDKEH caM IUIAHUPOBAaTh CBOK CAMOCTOSITENBHYIO
paboTy, MCXOJiI U3 CBOMX BO3MOXKHOCTEH WU TPHOPUTETOB. DTO CTUMYJIUPYET
BBITIOJIHEHHE Pa0OThI, CO3/1aeT Oojee CIOKOWHYI0 OOCTAaHOBKY, YTO B HTOIE
MTOJIOKUTENIBHO CKa3bIBAETCS HA YCBOCHHH MaTepuaa.

Ha ocHoBe wW3ydeHHs PEKOMEHJIOBAHHOW JHUTEpaTyphl IeIecoo0pa3HO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, TIOJIOKEHUN U  OMpeeiIcHuH,
TPeOYIOUIUX 3aMOMUHAHUS U HEOOXOAUMBIX JIJI1 OCBOCHUS Pa3/IesIOB TUCIUIIIINHEI.
JIns mI0I0TBOPHOM pabOThl HEMallOBAKHOE 3HAYEHUE HMEET OOCTaHOBKA,
opraHuzaius pabouero mecta. HyxHO a00UTBCS, YTOOBI MECTO pabOThI IO
BO3MOXHOCTH OBLJIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JieflaeT ee OoJiee
1010TBOPHOM. [IpoAyKTUBHOCTH pabOTHI 3aBUCUT OT MPABWJIBHOTO YEepEI0BaHUS
Tpyaa u otnbixa. [loaToMy Kaxabpie yac WK JBa CIeAyeT Aenarh, nepepniB Ha 10-
15 MunyT. BBIXOAHBIE OHU Jy4yll€ TOCBATHUTH AKTUBHOMY OTIBIXY, 3aHATHUSIM
CIIOPTOM, MPOTYJKAMHU Ha CBEXEM BO3AyXe W T.a. [lake mepexiroueHrue ¢ OAHOro
BHJIa YMCTBEHHOU paOOThI HA APYTON MOXKET CITY>KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe mMecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (popM oOydeHus u
KOHTPOJISI CaMOCTOSATEIbHON paboThl. KOHCYIbTHpOBaHUE MPEAIoiaracT 0COObIM
oOpa3zoM  OpraHM30BaHHOE  B3aUMOJEHCTBHE  MEXKIy  IperojaBareiieM-
KOHCYJbTAaHTOM U CTyJCHTaMM, HaIlpaBJICHHOEC Ha paspelieHue mnpodiieM u
BHECEHHE MO3UTUBHBIX U3MEHEHUHN B I€SITEIHHOCTh CTYICHTOB.
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10.MeToanueckue peKoOMeHAAlMU 1JI5 NpenoaaBaTeas

B3anmopelicTBue mpenojaBaTtessi CO CTyAEHTaMH MOYKHO pa3lelinTh Ha
HECKOJIBKO COCTaBISIIOIIMX — JICKIMOHHBIC, NpPAKTUYECKHE M J1aOOpaTOpHbIE
3aHATASA W KOHCYJIbTHpoBaHue. lIpenomaBarens JOIDKEH MOCIEI0BATEIBHO
BBIYMTATh CTYAEHTaM pAI JEKIHUH, B XOJ€ KOTOPBIX CIEAYET COCPENOTOYUTH
BHMMAaHUE Ha KIIFOUEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOrO0 MaTepHaia, a
TaK)K€ OpPraHru30BaTh MPOBEJACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, 4TOObI
AKTUBU3UPOBATh MBIIUIEHUE CTYJEHTOB, CTHUMYJIHPOBATH CaMOCTOSITEIIBHOE
U3BJICUEHHE HUMH HEOOXOIMMOM HMH(POPMALMH W3 Pa3IUYHbIX HCTOYHHUKOB,
CPaBHUTENIbHBIA aHAIM3 METOJOB pEUICHUH, CONOCTABICHHE MOJIYYEHHBIX
pe3yNbTaToB, POPMYITUPOBKY U apTyMEHTALIMIO COOCTBEHHBIX B3IJISIOB HA MHOTHE
CHIOPHBIE MPOOJIEMBI.

[lepen HavaaoM MpenoaaBaHus NPEno1aBaTeNo HEOOXOAUMO:

- U3Y4YUTh PabOYyI0 NPOrpaMMy, LEJIH U 3a1a4d JUCIUTUIHHBL

- YETKO MPEICTABIATh ce0e, KaKue 3HaHUsI, YMEHUS U HABBIKH JIOJKEH TPUOOPECTH
CTYJICHT;

- IO3HAKOMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYUTh COJICPKAHUE PA3AEIIOB IUCIUIUINHBI.

B Xoae NEKIMOHHOTO 3aHATUS IpPENnoAaBaTelib JOJDKEH Ha3BaThb TEMY,
yuyeOHbIE BOIIPOCHI, O3HAKOMUTH CTYJEHTOB C I[EpPEYHEM OCHOBHOM U
JOTIOJIHUTEIIBHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBAaTb MECTO U POJb H3ydaeMOU
TEMbl B Y4Y€OHOW NHUCLMIUIMHE, PACKpBITh €€ MpaKkTUYecKoe 3HadueHue. Eciu
YUTAETCS HE NepBas JIEKIU, TO HEOOXOAUMO yBs3aTh €€ TEMY C MPEbIAYIICH, HE
Hapylas JIOTMKUA U3JI0KEeHHsI y4eOHOro marepuaina. JIeKIuio ciieqyeT HauyuHaTh,
TOJIbKO YE€TKO 0003HAUMB €€ XapaKTep, TEMY U KPyr T€X BOMPOCOB, KOTOPHIE B €€
X0Jie OyIyT pacCMOTPEHBI.

B ocHOBHOW 4acTu JIEKIIUU CIEAYyeT PacKphIBaTh COJIEpKaHUE YUEOHBIX
BOIIPOCOB, AaKLEHTUPOBaTh BHHUMAHUE CTYJCHTOB HAa OCHOBHBIX KaTErOpHUsX,
SBJICHHUSIX U TPOIECCaX, OCOOCHHOCTSAX UX MPOTEKaHMs. PacKphIBaTh CYIIHOCTh U
coJiepKaHUE PA3TMYHBIX TOYEK 3PCHUS] M HAYYHBIX MOJXOJO0B K OOBSICHEHHIO TEX
WM WHBIX SIBIGHUW U mporeccoB. Creayer apryMeHTUPOBaHO OOOCHOBATh
COOCTBEHHYIO MO3MIMIO IO CIHOPHBIM TEOpeTHdecKkuM BompocaMm. IIpuBoauTsh
MpUMeEpHI. 3aaBaTh MO XOAY U3JIOKEHHUS JIEKIIMOHHOTO MaTepualia pUTOPUIECKUE
BOIIPOCHl M CaMOMY JaBaTh HA HUX OTBET. JTO CHOCOOCTBYET AKTHMBHU3ALUU
MBICJIUTENIEHON JI€SITeIbHOCTH CTYJEHTOB, MOBBIIICHUIO UX BHUMaHUS U UHTEpeca
K Marepuany JeKLUHH, ee coaepxaHuto. I[lpenonaBarenb OOMXKEH PYKOBOIUTH
paboTON  CTYAEHTOB IO KOHCHEKTUPOBAHHWIO  JIEKIMOHHOTO  Marepuala,
MOJAYEPKUBATh HEOOXOAMMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUI
M3y4aeMoM TeMbI, 0CO00 BBIJIEIISAS KATETOPUMHBIN anmapar.

B 3axmounTenbHON 4acTH JIEKIMH HEO0OXOIMMO copMyIupoBaTh 0OIIHE
BBIBOJIbI 110 TEME, PACKPBIBAIOLIUE COJIEP)KAHUE BCEX BONPOCOB, MOCTABICHHBIX B
nexuuu. OOBSABUTH TUTAH OYEPETHOTO CEMHUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSATHSA,
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JaTh KpAaTKUE PEKOMEHJALMU [0 MOArOTOBKE CTYIEHTOB K CEMHMHApPY WU
naboparopHoii padote. OnpeaenauTs MECTO M BpPeMsI KOHCYJbTAllUM CTYIECHTAM,
MOKEJAaBIIMM BBICTYIIUTh Ha CEMHHape ¢ JAOKIagaMu U pedeparamud IO
aKTyaJbHBIM BOIIPOCaM 00CYKIaeMOI TEMBI.

Llenp mpakTuyeckux U Ja0OPATOPHBIX 3aHATHH - 00ECNEYUTh KOHTPOIb
YCBOCHHUS yueOHOro MaTepuaia CTyJIeHTaMH, pacliupeHne U yriayOieHne 3HaHUH,
MOJIyYEHHBIX MU Ha JICKLIHAX U B XOJE€ CAMOCTOSTENbHON paboThl. [loBbieHne
3¢ (HEeKTUBHOCTH MPAKTUYECKUX 3aHSATHI JOCTUTAETCS MOCPEACTBOM CO3JIaHUS
TBOPUYECKON OOCTaHOBKM, pacIojiararolled CTYJEHTOB K  BBICKA3bIBaHUIO
COOCTBEHHBIX B3IJISA0B M CYXACHHHA MO 00CYXXIaeMbIM BOIpPOCAM, >KEJIAHUIO Y
CTYZEHTOB [TOpa0dOTaTh y JOCKH NPU PELUICHUH 3a/1a4.

[Tocne kaxa0ro JEKIMOHHOTO, JIaOOPATOPHOTO U MPAKTUUYECKOTO 3aHITHS
CHEJIaTh COOTBETCTBYIOLIYIO 3alMCh B XXypHaJlaX y4yeTa IOCEIAaeMOCTH 3aHITHM
CTYAEHTAMM, BBIACHUTb Y CTapOCT YYE€OHBIX TpYyNI MPUYUHBI OTCYTCTBHUS
CTYJ€HTOB Ha 3aHATUsAX. [IpoBoAMTH TpynmoBble U  WHIUBUIYAJbHbBIE
KOHCYJIbTAllMM CTYJEHTOB II0 BOIIPOCAM, BO3ZHUKAIOIIMM Y CTYJIEHTOB B XOAE HX
MOATOTOBKHU K TEKYIIEH U MPOMEKYTOUHON aTTECTALMH M0 Y4eOHOM NHUCLUILIMHE,
PEKOMEHI0BaTh B MOMOIIb YYEOHbIE U JPYTHE MaTEpHUAIIbl, a TAKXKE CIPABOYHYIO
JUTEPATYDPY.

OK3aMeH WM 3a4eT N0 AUCIUIUIMHE MPOBOAUTCS B (POpME MUCBMEHHOTO
AK3aMEHa C MOCJEAYIONIeH WHIMBHUAYyaJbHOM Oeceloll CO CTYyJIEHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYJIUPOBAHHBIX B 3aUETHBIX WJIM JK3aMEHAIIMOHHBIX Ouiertax. B
OUJIET BHOCHUTCS JIBa TEOPETUYECKUX M OJJUH MPAKTUUECKUI BOIIPOC U3 PA3IUYHBIX
pa3esioB AUCLUUIUIMHBI 1J1s 00jiee MOJIHOM MPOBEPKU 3HAHUU CTyAEHTOB. OneHka
BBICTABIJIECTCS TpEnojaBaTeleM M OoObsBisieTcss mocie oreera. IlpemomaBatesns
INPUHUMAOIIMKA  3a4eT WIA DHK3aMEH JINYHO HECET OTBETCTBEHHOCTh 3a
IIPaBUIILHOCTH BBICTABIICHUSI OLIEHKH.
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ITpunoxxenue 1.
CTpykTypa U conep:xkaHue TUCHUIIMHBI « KOMIO3MIMOHHbIE KOHCTPYKIHMN 0eCITUIOTHBIX TPAHCIIOPTHBIX CPEACTB) MO0

ClIeHUAJIBbHOCTH
01.03.02 IIpukaagHasi MaTeMaTHKa U HHPOPMATHKA.
(bakanasp)
Buabi yueOHoli padorsl, ®opm
= = S BKJII0YASI CAMOCTOAATEIbHYIO0 Buabi camocTosiTeJibHOH padoThl bl
Paszen § 5 § padoTy CTYIEHTOB, CTY/IeHTOB aTTecT
5 S = U TPYAOEMKOCTH B Yacax anumn
n/n © ol
J | I/C | a6 | CPC | KCP | K.P. | K.IL | PTP P;g’Te' Kp |33
Ceabmoii cemecTp
IIpenamer, 3anauu u conepraHue
mucruinHeel. CTpyKTypa Kypcea, ero
MECTO ¥ POJIb B TIOJATOTOBKE, CBA3b C
JApYruMu tucuuiuinHaMu. OCHOBHBIC
TEpMHHBI U onpesieieHusi. OCHOBHBIC
1 | cBoiicTBa 1 3(h(heKThl MPUMEHEHUS 7 1-2 2 4 6 +
KOMITO3UTOB B MAallIAHOCTPOCHUH.
Hcropust co3nanus
KOMITO3MIIMOHHBIX MaTEpHAJIOB.
[TepBble MpUMEHEHUS
CTEKJIOTUIACTUKOB.
OcHOBHBIE TpeOOBaHUS K
KOHCTPYKIIMOHHBIM MaTepuaiaM B
MamuHocTpoeHuu. [Ipumenenue
KOMITO3MTOB: aBUAIIUS U BOCHHAS
2 | TeXHMKa, CHOPTUBHOE CHApSHKEHUE, 7 3-4 2 4 6 +

KaHaThl, MAXOBUKH—HAKOITHTEIIN
SHEPTHH, INUHHBIA KOPJI, apMaTypa
OeToHa, ImyJeHenpoOuBaeMbIe
KHUJIETBI, OPOHSI, METUIINHA,




CTPOUTECIIBCTBO, CYJOCTPOCHUC

IIpencraBnenus 0 KOMIIO3UTAX.
Onpeznenenue U KiaccupUKaLUs
KOMIIO3UTOB. Tpu cexpera
IIPOYHOCTH KOMIIO3UTOB
(MacmtabHbIi 3G deKT, TOpMOKEHHE
TPELUHBI IOBEPXHOCTHIO pa3lena,
CTaTUCTUYECKUN XapaKTep
IPOYHOCTHU BOJIOKOH).
KoHCTpyKIIMOHHBIE U
TEXHOJIOTUYECKHE CBOMCTBA
KOMIIO3UTOB. ¥ ieJIbHAsl IPOYHOCTH U
yzaenbHblid Monyisb. CTpyKTypa,
CBOICTBa U IPUMEHEHNE B TEXHUKE
IIOJIMMEPHBIX U KOMIIO3UTHBIX
matepuaios (ITIKM).
JlonroBe4yHOCTh KOMIIO3UIIMOHHBIX
MaTepuaioB. BiusiHue TemnepaTypsl
Y BJIIAJKHOCTH Ha CBOMCTBa
komno3uToB. KiimmaTtuueckue
VCIIBITaHUS U CTapEHHUE.
VYceranocTHble CBOMCTBA U
MI0JI3y4€CTh KOMIIO3UTOB.
ComnpoTHuBIECHHE KOMITO3UTOB
C/IBUT'OBBIM JIe(OpMaLIUSAM.
BonokHucTteie apMupyromue
MaTepuanbl. MacmtaOHbIil 3hdexT
npoyHocTH. CTEKJISIHHbIE BOJIOKHA.
Cocras crexia, IMaMeTp U CBOMCTBA
CTEKJIOBOJIOKOH, ITOBEPXHOCTHAS
obpabotka. [Tonydabpuxarsr:
POBHHIH, TKAHU, MaThl U3 PyOJICHBIX
BOJIOKOH, TEKCTUJIbHAs
CTEKJIOBOJIOKOHHAs TPsDKa.
M3MenpuYeHHbIE BOJOKHA, TOKPBITHUSI.




BricokocunukaTel 1 KBapI. dusuko-
MECXaHUYCCKUE, XUMHNYCCKHC,
TEPMHUYCCKUC CBOICTBA.

Bricokonpounsle U
BBICOKOMO/IYJIBHBIE YTIIEPOIHBIC
BOJIOKHA. ChIpbe AJIs UX MOJIy4YEHUS.
KapGonuzanust u rpadutusamms.
CrpyKTypa 1 MEXaHUUYECKHE
CBOICTBaA YIJIEBOJIOKOH Ha OCHOBE
NoJIMaKpuIoHUTpuia. BojokHa u3
MIEKOB. DJIEKTPUUECKUE CBOICTBA
BOJIOKOH. YTJIEIUIACTUKH C
TEPMOIUIACTUYHBIMU U
TEPMOPECAKTUBHBIMH CBSI3YIOIINMHU.
['uOpuaHbIe MaTepHabl C
YTJIEPOIHBIMU BOJIOKHAMU. YTIIEpOJ-
YIJIEpOJAHbIE MaTepPHAIIBI,
TEXHOJIOTHH, CBOMCTBA, IPUMEHEHHE.
OO6paboTka yriemiacTukoB. bopHsie,
KepaMHU4ecKue, 0a3aIbTOBbIE
BOJIOKHA. TeXHOIIOTHS MOTy4eHus
00pOBOJIBPPAMOBBIX U
OOpOYTIEPOAHBIX BOJIOKOH.
[TpumeHeHne 60paTtOMUHMUSL.
KapOun-kpemMHIeBbIe BOJIOKHA.
BricokoMonekymsipHbIe,
BBICOKOMO/IYJIbHBIE OPTaHUYECKHE,
apaMU/IHbIE BOJIOKHA U TKAHHW Ha UX
ocHoBe. TexHoornu noay4eHus.
Kesnap, CBM. Mexannueckue,
TEIJIOBBIE, XUMUYECKIE CBONCTBA.

7-8

Martpunel B komnosure. Haznauenne
U KJIacCU(pUKAIUA MAaTPHIL.
Kepamuueckas, Metasmmnueckas,
MIOJIMMEPHAs], YTIIEPOIHAsE MATPULIBIL.

9-10




TepMoruiacTU4HbBIE U
TEPMOPEAKTUBHBIC TIOJTUMEPHI.
[Tommaduphsle,
denondopmanbreruHbe,
SMOKCHUHBIE, TOJIMUMUIHBIE,
KPEMHUHOPTaHUYECKUE CBSI3YIOIIHE.
MeTo b1 OTBEPKACHHUS.
Yckoputenu, miacTu(UKaTOpPbI.
CtpyKTypHBIE OCOOCHHOCTH U
MEXaHUYECKHE CBOMCTBA
KOMIIO3UTOB, CXEMbI U METOJIbI
ApMHUPOBAHMUSL.

TkaHHBIE KOMITIO3UTBI. Xa0THYECKOE
apMHUpPOBAHUE, OPUECHTUPOBAHHOE
apMHUPOBAHUE BOJIOKHAMH,
TPEXMEPHOE, MTPOCTPAHCTBEHHOE
apMupoBaHue. TexHOIorus
M3TOTOBJICHUS J€Tajeh U U3IEIUN U3
MOJIMMEPHBIX KOMIIO3UTOB.
[Tpouecchl M3roTOBIICHUS AETANEH U
W3JIeNUI U3 TIOJIUMEPHBIX
BOJIOKHUCTBIX KOMITO3UTOB.
TexHOoI0THs U3TOTOBICHUS
YTIIEPOIHBIX KOMIO3UITMOHHBIX
Marepuanos. [lonarue o
TEXHOJIOTHYECKUX HAMPSHKEHUSX.
TexHOIOTUH U3TOTOBJIEHUS AeTallel
n3 I[IKM: HaMmoTKa, BBEIKJIagKa U
dbopMoBaHUE MPENPETOB, SKCTPY3HS,
MyJITPY3Usl, TUTHE MO JABJICHUEM.
MeTtoabl MexaHMYEeCKOH 00paboTKH
Y COCTMHEHUS TTOJIMMEPHBIX
KOMITO3UTHBIX JeTallel

11-12

denoMeHOoIOTHYECKUI 1
CTPYKTYPHBII MOJIXO0/Ibl B MEXaHUKE

13-14




KOMIIO3UTOB. BaprannoHHbII
MOAXO0/ K OLICHKE T'PaHMUII

¢ dexTuBHBIX MOoayseH. OeHKH
®oiirra u Peiicca. Ilonsarue
“U30TPOIMHOr0” KOMIIO3UTA C
CUMMETPUYHBIM PACIIOIOKEHUEM
Tpex u Oosiee ceMECTB BOJIOKOH.
Meron onpeznenenus yupyrux
KOHCTAHT U30TPOMHOT0 KOMITO3HUTA.
VYpaBHEHUS] MEXAHUKHU CIOUCTBIX
KOMITO3UTOB.

Mexanuka 1eopMHUPOBAHUS U
paspyleHus] KOMIO3UTHBIX
MaTepHaJIOB U KOHCTPYKIHU. Teopus
YIPYroCTH aHU30TPOITHOTO TeJa.
Bapuannonno-MaTpu4Hsie
(GOpMyYIHPOBKH 3a]1a4 MEXaHUKHU
TBep0ro Tesna. OCHOBHBIE
YPaBHEHMsSI U MOJIEIIN
nedhopMUPOBAHUS MHOTOCTIOWHBIX
o0omnouek. O60061meHHbIH 3aKoH ['yka
Y YUCIIO HE3aBUCUMBIX YIIPYTHX
KOHCTaHT (B o01ieM ciyyae — 21
ympyrasi KOHCTaHTa aHU30TPOITHOTO
marepuana). [IpeoOpazoBanue
TEH30pOB IIPH TOBOPOTE
KOOPJMHATHBIX Oced. Bunbl ynpyron
CUMMETpPHHU: U30TPOIIHS,
OpPTOTPONHSI, TPAHCBEpCAIbHAs
u3oTponus. TUIBI 1 0COOCHHOCTH
pa3pyueHusi KOMIO3HUTOB.

15-16

IIpuMeHeHne SHEepPreTHYecKoro
YCIIOBUS PAaCcCIOEHUs )i pacueTa
HECYIIEeH CITOCOOHOCTH N3THOAEMBIX
CJIOMCTBIX OaJIOK, CHKaThIX
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KOMIIO3UTHBIX CTEpXKHEH U TpyO.
MexaHuKa pa3pyLieHus
KOMIIO3UTOB. TeH30pHO-
IIOJIMHOMUAJIBHBIE KPUTEPUH
npoy”octy. Kpurepuu npounocru
KOMIIO3UTOB, YYUTBIBAIOIINE
HaIPAaBJICHHBIA XapaKTep UX
paspywenus. Kpurepuu npoynocru
HaMOTaHHbIX KOMIIO3UTHBIX TPYO
IIPU PACTSKEHUU, KDYYCHUU U TIPU
CJI0KHOM HaNpPsKEHHOM COCTOSIHUU

dopma aTTecTaln

Bcero yacoB o nucruruiiHae
BO CEJIbMOI CEMeCTpe

18

36

54

pedepar

Bo

CbMOM

ceMecTp

MeTo bl CTaTUYECKUX UCTIBITAHUN
KoMmo3uToB. OnpeneneHue
CTaTUYECKUX CBOWCTB
CTEKJIOIJIACTUKOB U YIIIETUIACTHKOB
NP PACTSHKEHUH, COKATUU, U3THOE,
CJI0’)KHOM HamnpsiKEHHOM COCTOSIHUU.
Ornpenenenne MOTyJIel CIBUTA
KOMITIO3UTOB IIPY KPYYEHHUH, CIBUTE
Y TI0 TIepUoAaM KPYTHUIbHBIX
konebanuii. OcoOeHHOCTH
WCIIBITAaHUHN Ha U3TU0 U Onpe/ieNieHre
MEXCJIOMHOTO MOAYJISl CIBUTA 11O
nomnpaske K mporudy. Meto s
UCIIBITAHUN KOMIIO3UTHBIX 00pa3IoB
Ha TOJI3yYeCTh U OCHOBBI
HaCJIEeJICTBEHHOU TeOpuu
nomydectu. Anpo Abens u sapo
PabotnoBa. [TogoOue n30XpOHHBIX
KpUBBIX. J[narpamMmma MrHOBEHHOTO
Jne(pOpMHUPOBAHUSI.
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MeToabl BEICOKOCKOPOCTHBIX
JTUHAMHUYECKUX UCTIBITAHUN
KOMIIO3UTOB. 3aJ1auyl UCTIBITAHUH.
PacnpocTpanenue BOJH.
Koaddurnment auHaMudHOCTH.
["a3oBas myiika: CKOpOCTh CHaps/a.
[Tpo6GuBaHue MIACTHUH U OCTATOYHAs
IIPOYHOCTL. TpexcionHbIe U
MHOT'OCJIOMHBIE KOHCTPYKIUU.
AnropurMusanus 3a1ad o
nehOpMUPOBAHUHU U TIPOUYHOCTH
MHOTOCJIOMHBIX KOMITO3UTOB.
MeTtonbl pacuera Ha IPOYHOCTb U
JIOJITOBEYHOCTh. BiusHue
KOHILICHTpAlLlUX HaIPsSKEHUH Ha
MIPOYHOCTH BOJIOKHUCTBIX
KOMIIO3UTOB. Pacuer u
KOHCTPYHPOBAHUE COEAUHEHHI
uznenuit u3 [IKM (3aknenounsle,
KJIEEBbIE, MEXaHUYECKHUE,
O6nomMexanuue-ckue). Pacuer
MIPOYHOCTH KOMITO3UTHBIX IJIACTHH,
CTEP>KHEH, IMIIMHIPHUIECKUX
000JI04€eK MPHU PA3IUYHBIX CXeMaxX
apmupoBanus. Pacuer u
MIPOEKTUPOBAHUE KY30BHBIX JI€TajeH,
OaJIoOK, maHelael U3 KOMIIO3UTOB.

3-4

THUIOBBIE 3JIEMEHTHI KOHCTPYKIUHI U3
KOMITO3UTOB, CLIOCOOBI UX
dbopmupoBanus u pacueta. Pacuer
IIPOYHOCTH U JIOJITOBEYHOCTHU
KOMITO3UTHBIX 0ajoK, (hepMEeHHBIX
KOHCTPYKLMIA, MHOTOCJIOMHBIX
TJIACTHH, MaHeJIeH 1 000JI0UCK.
ITpoeKTHBIIN pacyeT KOMIO3UTHBIX




neranei. [IpoekTHbI pacuet
CTEKJIOIJIACTUKOBON PECCOPHI C
YUETOM TOJI3yYECTH, CI0KHOTO
rHOPHUIHOTO apMUPOBAHHMS,
BO3MOXXHOCTH PacCIOEHUS MpU
KpyueHuU u u3rude. [IpuHIMITBI
ONTUMAJILHOTO MPOESKTUPOBAHUS
KOMITO3UTHBIX MaTEPHAJIOB-
KOHCTPYKIMHA. OnTUMU3ALINS
CTPYKTYphI apMUPOBAHUS
KOMIIO3UTHOT'O KapAaHHOTO Basia MpH
MEPEMEHHBIX yIiaX apMUPOBAHUS C
Y4€TOM TMHAMUYECKOU
YCTOHYHBOCTH, IIPOYHOCTH U
0005109€YHOM POPMBI IOTEPHU
YCTOMYUBOCTH.

Be100op onTUManbHBIX CXeM
apMHUpOBaHUs JUIsl TPYO U COCYI0B
naBiieHus. PaBHonpouHble GaliIoHbI
nasneHus. Hursanas monens u
YTOYHEHHBIE KPUTEPUU IIPOYHOCTH.
Cxema OLeHKH HaJ&KHOCTH OaJlJIoHa
JUISL CKATOro NMPUPOIHOrO rasa Ipu
BO3HUKHOBEHUH B CTEHKaX J€(PEKTOB
THUIIA TPELIUH U PACCIOCHUM.
ITocnolHBINA METO/I BBIYUCIICHUS
HaIPSDKEHUH B CIIOSAX
APMHUPOBAHHBIX IUIACTHKOB C
IIPOU3BOJILHON CXEMOU
apMHUpPOBaHMS. Y IPOLIEHHBIN METOJ
pacdera Ui CUIbHO aHU30TPOITHBIX
KOMITO3UTOB THIIA YTJICIIJIACTUKOB.

7-8

MuxkpoaedeKTsl B KOMIOHEHTax — B
BOJIOKHaxX U B Matpuiie. JlepexTs! B
apMUPYIOMIKX d1eMeHTax. JledeKxTs

9-10




B Matpunax. [loBepxHocTu pazaena
«BOJIOKHO—MAaTpHIIa».
TexHonornueckue 1eeKTHI.
Konctpykunonnsie 1epeKThl.
OKCIUTyaTallMOHHBIE IEEKTHI

dopma aTrecTanuu

Bcero yacoB mo qucuuruimHe
BO BTOPOM (BOCBMOM) CEMECTPE

20

20

68

pedepar

Hroro

38

20

36

122




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

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

CrermansHocts: 01.03.02 IIpukinagHas MaTeMaTuka 1 vHGOpMATHKA
npoduinb «VHTEIIeKTyaIbHbIE CHCTEMBI YIIPABICHHE)»

dopma o0ydeHHs: OUHas

Ka(I)eL[pa: HI/IHaMI/IKa, IMPOYHOCTb MAIIMH U COIMPOTHUBJIICHHUC MATCPHAJTIOB

POH/I OHEHOYHBLIX CPEJICTB

MO JUCLUTIIAHE

KoMno3unmnoHHbie KOHCTPYKIUU 0eCITUIOTHBIX TPAHCIIOPTHBIX CPEICTB

Mocksa, 2023 ron



Tabnuua 1

NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWA

KOMIIETEHIIMH
NHAE | @OPMYJIUPOBKA | IlepeyeHb KOMIIOHEHTOB Texnonorus ®opma Crenenu ypoBHeii 0CBOCHHMS KOMIIeTeHIU I
KC (popmupoBaHH | OLIEHOYHOIO
A Cpe/cTBa
KOMIIeTeHIIHH
YVK-1 Cnocoben 3HaTh: Jlexuus, P ba3oBblii ypoBeHb
OCYILIECTBIIATh IIOUCK, | - KJIAaCCU(PUKALUIO U IIPAKTUYECKOE YO - CIIOCOOEH BBIOPATh COCTAB U CTPYKTYPY
KPUTHYECKHUH aHAJIN3 | OCHOBHBIE CBOMCTBA 3aHATHE 3 apMUPOBaHMS KOMIIO3UTA JUIs
U CUHTE3 COBPEMEHHBIX KOMIIO3UTOB CaMoCTOsITENIbHA | D KOHKPETHOM JeTaan
uHpopManuy, - KPUTEPHUH ITPOYHOCTU s paboTa IloBbIIEHHBIH YPOBEHb
IIPUMEHSITh KOMITO3UTOB, YUUTHIBAOIINX - CIIOCOOEH BBIOPATh ONTUMAJIBHBIN COCTAB U

CHCTEMHBIH MOAXOT,
JUTS petieHust
IIOCTABJIEHHBIX 33144

[1K-2

CrnocoOeH BecTH
mpoIriecc pa3paboTKu
aBTOTPAHCIIOPTHBIX
CPEICTB U UX
KOMITOHEHTOB

HalpaBJICHHBIA XapakTep
paspyuieHus

Ymersn:

- 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

CTPYKTYPY apMUPOBaHHA KOMIIO3UTA AJIA
KOHerTHOﬁ ACTalIn




- IPOrpaMMOi MOCIOMHOTO
pacdera Hecylen
CIIOCOOHOCTH KOMITO3UTHBIX
KOHCTPYKLUU




[Ipunoxenue 2

K paboueii mporpamme
Hepeqeﬂb OICHOYHBIX CPEACTB IO JTUCIHUIIINHE ((KOMH03I/IIII/IOHHBIC KOHCTPYKIIMHA

0ecUJIOTHBIX TPAHCIIOPTHBIX CPEACTB)

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, mpodemMe u T.1.

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, TIE€  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 Y4eOHOH paboOTbl B TEYCHHUH
cemMecTpa C  IPOCTaBICHUEM  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




IIpumepsbl 32a4€eTHBIX H IK3aMEHANMOHHBIX OMJIETOB

[Tpunoxenue 3

Imo Kypcy «KOMHOSI/I]_[I/IOHHBIC KOHCTPYKIIMH 0eCIMMJIOTHBIX TPAHCIIOPTHLIX

CpeacTB»

MUHUCTEPCTBO OBPA3OBAHUA Y HAYKU POCCUCKOM ®EIEPALIU

OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUWE BBICHIEI'O

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

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHaMuKa, MPOYHOCTH MALIMH M CONPOTHUBICHHE MATEPUATIOBY

JucnumirHa KoMIto3uuoHHbIE KOHCTPYKIMH OECIIMIOTHBIX TPAHCIIOPTHBIX CPE/ICTB
CnennansHocts 01.03.02 IIpuknanHas MmatemMaTika 1 HHPOpMaTHKa
Kypc 4, cemectp 7

3AUETHBIA BIIET Ne 4.

1. YcranoctHble cBOWCTBA U MOA3y4ECTh KOMIIO3UTOB.
2. BapuanmoHnHo-MaTpuyHbie (POPMYIUPOBKH 33/1a9 MEXAaHUKH 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

Hcropust co3nannsi KOMOO3UIIMOHHBIX MaTEPHAJIOB. YK-1, IIK-2
OcHoBHBIC cBoWcTBa W 3¢ ¢eKThl NpuMeHeHUs Komno3utoB B | YK-1, K-2
MaIIHHOCTPOEHUH
[lepBbIie MpUMEHEHHUs CTEKIIOMIJIACTHKOB. YK-1, IIK-2
[IpuMeHEeHHEe  KOMITO3WTOB: aBWAIlMs W BOGHHAs  TexHWKa, | YK-1, IIK-2
CHOPTUBHOE CHAapsKEHUE, KaHAThl, MaXOBUKU—HAKOIIUTEIN SHEPTUH,
IIMHHBIA KOpA, apMarypa OeToHa, MyJeHeNnpoOUBaeMble >KUIIETHI,
OpOHsI, MEIUITMHA, CTPOUTENIbCTBO, CYIOCTPOCHHE
Omnpenenenre u KiaccuUKaIs KOMIIO3UTOB YK-1, IIK-2
Tpu cekpera NPOYHOCTH KOMIIO3UTOB (MacmTaOHbIA 3ddekT, | YK-1, HK-2
TOPMOXKEHHE TPEIIMHBI TOBEPXHOCTHIO pasjieia, CTaTUCTUYECCKHMA
XapaKkTep MPOYHOCTH BOJIOKOH)
VY nenbHasi NPOYHOCTD U yAEIbHBIA MOTYJb YK-1, IIK-2
Brusane TemnepaTypbl ¥ BIaKHOCTH Ha CBOMCTBA KOMITO3UTOB YK-1, IIK-2
J10JIrOBEYHOCTH KOMIIO3UIIMOHHBIX MAaTEPHAIOB YK-1, IIK-2
Y cTaloCTHBIE CBOMCTBA M MOJI3Y4eCTh KOMIIO3UTOB YK-1, IIK-2
ConpoTHBIICHHE KOMITO3UTOB CABUTOBBIM AehOopMaIiusiM. YK-1, IK-2
BoJ0oKHUCTBIE apMUPYIOITIE MaTEPUAIIBI YK-1, IIK-2




Macitabubiii 3¢ ekt TpOYHOCTH

YK-1, IIK-2

CoctaB  cTekia, JOuWaMeTp ©  CBOMCTBa  CTEKJIIOBOJIOKOH, | YK-1, IIK-2
MOBEPXHOCTHAsi 00paboTKa

®u3nKo-MEXaHUYECKUE, XUMHUYECKHe, TepMmuueckne cBoiicTBa | YK-1, IIK-2
KOMIIO3UTOB

CTpykTypa ¥ MEXaHHUYECKHE CBOWCTBA YIJIEBOJOKOH Ha ocHoBe | YK-1, IIK-2
NOJIMAKPUIIOHUTPHUIIA

['ubpuiHBIC MaTEpUAIIbI C YTISPOHBIMH BOJIOKHAMU YK-1, lIK-2
bopHble, kepaMuyecKHe, 0a3aJIbTOBBIE BOJOKHA. YK-1, IIK-2
[Tpumenenue 6opamomunns. Kapoui-kpeMHIEBbIE BOJIOKHA. YK-1, IIK-2
Martpuiipl B KOMITO3UTE YK-1, IIK-2
MexaHn4ecKHe, TEMI0BbIEe, XHMHUUYSCKUE CBOMCTBA. VK-1, IIK-2
HasHaueHre n Ki1acCH(pUKAIHS MaTPHUI YK-1, lIK-2
TepMomuiacTU4HbBIE U TEPMOPEAKTUBHBIE MTOJIUMEPHI YK-1, IIK-2
CTpyKTypHBIE 0OCOOCHHOCTH U MEXaHUYECKHE CBOMCTBAa KOMIO3HUTOB, | YK-1, IIK-2
CXEMBbI 1 METOJIb apMUPOBAHUS

TexHOoJIOTHS W3TOTOBJICHMS JeTaled W u3feiuid u3 mnojauMmepHbix | YK-1, IIK-2
KOMIIO3UTOB

@DEeHOMECHOJIOTUYECKH M CTPYKTYpPHBIH moaxoasl B Mexanuke | YK-1, IIK-2
KOMIIO3UTOB

BapuannoHHbIi 1oaxo/1 K olleHKe rpaHuil dPPEKTUBHBIX MOJTyJIEeH YK-1, lIK-2
[TonsiTme  “m3oTpomHOro”  Kommo3uta ¢ cuMMmeTpuyHbiM | YK-1, IIK-2
pacnojoKeHUEM TpeX U 0osiee CeMENHCTB BOJIOKOH

Merton onpeneneHus: ynpyrux KOHCTaHT U30TPOITHOTO KOMITO3HTA YK-1, IIK-2
Mexanuka gepopMupoBaHUS M paspylieHus KoMno3uTHbIX | YK-1, IIK-2
MAaTEPUAJIOB U KOHCTPYKIMHI

Teopus ynpyroctu aHu30TPOITHOTO TeJa YK-1, IIK-2
OcHOBHBIE YpaBHCHHsI U MoJeiu AehopMupoBaHus MHorocionHbix | YK-1, IK-2
000J104€K

O0600611eHHBIH 3aK0H ['yKa 1 9rCII0 He3aBUCUMBIX ynpyrux KoHcTanT | YK-1, IIK-2
[IpeoOpa3zoBaHue TEH30POB NPH MOBOPOTE KOOPIUHATHBIX OCEH. YK-1, IIK-2
Tunel 1 0COOEHHOCTH pa3pylIeHUs] KOMIIO3UTOB YK-1, IIK-2
[TprMeHEeHHE SHEPreTHUECKOro YCIOBHUS pacciioeHus i pacdera | YK-1, IIK-2
Hecyllel CIMOCOOHOCTH U3THMOAEMBIX CIOUCTHIX OalloK, CXKaThIX
KOMIIO3UTHBIX CTEP)KHEH U TPYO

MexaHuka pa3pynieHruss KOMIIO3UTOB YK-1, IIK-2
TeH30pHO-TTOIMHOMUATBHBIE KPUTEPUU TPOYHOCTH YK-1, IIK-2
Kputepru mpoyHOCTH KOMITO3UTOB, yYUTHIBaIOIIMe HampapiieHHbIH | YK-1, IK-2
XapakTep UX pa3pylieHus

Kputepyr TpOYHOCTH HAMOTAHHBIX KOMITO3UTHBIX TpyO mpu | YK-1, IIK-2
PaCTsDKEHUH, KPYUCHHUH U TIPH CJI0KHOM HAMPSDKEHHOM COCTOSTHUU
Bapuanumonno-marpuanabie  GopmynupoBkr  3amad  MexaHukH | YK-1, IIK-2

TBEPJIOTO TeJIa




| Ouenku Poiirra u Pelicca.

YK-1, [IK-2

MMHUCTEPCTBO OBPA30OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMU

OEJEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICHIEI'O

OBPA30BAHUS
«MOCKOBCKHM HOJII/ITEXHI{JI‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHHU MMOJIUTEX)

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

JucunnnrHa KoMIIo3uIMoHHble KOHCTPYKIUH OSCIMIOTHBIX TPAHCIIOPTHBIX CPENCTB
CrrertmansHOCTS 01.03.02 [puknanHas MatemaTnka M HHGOpMaTHKA
Kypc 5, cemectp 8

3K3AMEHAIIMOHHBINA BUJIET Ne 5.

1. SInpo AbGens u sapo PaboTHoBa.
2. HutsiHast MOZIeNTb M YTOYHEHHBIE KPUTEPUH MPOYHOCTH.

YTBepKIeHO Ha 3aceaHuu KaQeapsl «___ » ceHTsaops 20 T., IpOTOKOI Ne

3aB. kadeapoit /A.A.CxBop1iOB/

HepequL BOIIPOCOB K 9K3aMCHY

MHOT'OCJIOMHBIX KOMIIO3UTOB

Bonpocsl Kk 3k3aMeHy Kon
KOMIIETCHIINHN

MeToabl CTATUYECKUX UCIBITAHUN KOMIIO3UTOB YK-1, IIK-2
OnpeneneHre  CTaTHYECKMX  CBOMCTB  crekiomiacTukoB  u | YK-1, IIK-2
VIJIEMJIACTUKOB  TIPU  PACTSKEHUU, CXKaTUU, U3ruoe, CI0KHOM
HaIPSHKEHHOM COCTOSTHUN
OnpeneneHre MOAYJICH CIBHra KOMITO3UTOB Mpu KpydeHuu, casure | YK-1, IIK-2
Y TI0 TIEpHUOaM KPYTHUIBHBIX KOJIeOaHUI
Oco0OeHHOCTH MCHBITAHWH Ha W3rM0 M ompeneneHue MexcioitHoro | YK-1, IK-2
MOJYJISl CABUTA MO TOMPABKE K MPOTUOY
MeToapl HMCHBITAHUKA KOMITO3UTHBIX 00pa3noB Ha mnoiszydecTh u | YK-1, HK-2
OCHOBBI HACJICICTBEHHOW TEOPUH TMOI3YyUECTU
Snpo AGens u siapo PaboTHOBa YK-1, IIK-2
[Tonobue N30XpOHHBIX KPUBBIX YK-1, IK-2
JlnarpaMMa MrHOBEHHOTO Ae(OpMHUPOBAHUS YK-1, IIK-2
MeTtonasl BBICOKOCKOPOCTHBIX TUHAMHYECKHUX ucneitanuii | YK-1, IIK-2
KOMITO3UTOB
Pacnipoctpanenne BoaH. KoaddunmeHT TuHaMUYHOCTH. YK-1, IIK-2
["a3oBas mymika: CKOpOCTh CHapsija. YK-1, IIK-2
[TpoOuBaHue MIACTHH U OCTATOYHAS IPOYHOCTH YK-1, IIK-2
TpexcioiiHble U MHOTOCIOMHbBIE KOHCTPYKIIMH YK-1, IIK-2
Anroputmuzanus 3amad o jgedopmupoBanumu W npouHocTH | YK-1, IIK-2




MeTOI[bI pacdcTa Ha IPOYHOCTH M NOJITOBCHHOCTD

YK-1, IIK-2

BnusiHre KOHIIEHTpaMK HANPSHKCHUH Ha MPOYHOCTh BOJOKHUCTHIX | YK-1, IIK-2
KOMITO3UTOB.

Pacuer u koHcTpyupoBanue coeamHeHuit w3genuii w3 [IKM | YK-1, IIK-2
(3aKJernoyHbie, KJIeeBble, MEXaHUUECKHUE, OMOMEXaHUYECKHE)

Pacuer  mpoyHOCTM  KOMITO3MTHBIX  IIAaCTUH,  crepxkHei, | YK-1, IK-2
WIMHAPUYECKUX 000JI0YEK NP PA3TUYHBIX CXEMaxX apMUPOBAHUS.

Pacuer m mpoekTHpoBaHHE KY30BHBIX AcTaliel, Oajnok, manenerd n3 | YK-1, IIK-2
KOMITO3UTOB.

Pacyer mnpoyHOCTM ¥ JONTOBEYHOCTH KOMIIO3UTHBIX Oaiok, | YK-1, IIK-2
(bepMEeHHBIX KOHCTPYKIMH, MHOTOCIONHBIX IIJIACTHH, MaHeNed u

000JI0YEK.

[MpuHIMOBI ~ ONTHMAJIBHOTO  MPOSKTUPOBaHWS  KOMIO3UTHBIX | YK-1, IIK-2
MaTEepUaJIOB-KOHCTPYKIIHH.

OntuMuzanusi CTpYKTypbl apMUPOBAaHUSI KOMITO3UTHOTO kKapaaHHoro | YK-1, IIK-2
Bajia MpU NEPEMEHHBIX yIJIax apMUPOBAHUS C yUETOM JTUHAMUYECKOU
YCTOMYMBOCTH, TPOYHOCTH M 000J0YeYHOM (HOpMBI TOTEPH
YCTOWYUBOCTH.

BreiOop onTMManbHBIX cXeM apMupoBaHus g TpyO u cocymos | YK-1, IIK-2
TaBJICHUS

HutsgHast MoJenb 1 yTOUHEHHbBIE KPUTEPHH POYHOCTH. YK-1, IIK-2
Cxema OICHKH HaA&KHOCTH OaJIoHa JUTs CKAaToro nmpupoaHoro rasza | YK-1, IIK-2
OpyU BO3HUKHOBEHMM B CTE€HKaXx Je(EeKTOB THIla TPEIIUH U
pPacCIOCHUM.

[TocnoiiHbIii ~ MeTOA ~ BBIYHCIICHHS  HampsbkeHud B ciosx | YK-1, IIK-2
apMUPOBAHHBIX [IJIACTUKOB C MTPOU3BOJIBHON CXEMON apMUPOBAHMSL.

YHpoimeHHbIi  MeToa  pacueTa Uil CHIBHO — aHu30TpomnHbiX | YK-1, IK-2
KOMIIO3UTOB THTIA YTJICTIJIACTHKOB

JledeKThl B apMUPYIOIIUX 3JIEMEHTAX. YK-1, IIK-2
IToBepxHOCTH pazJienia «BOJOKHO—MATPHUIIA» YK-1, IIK-2
JleeKkThl B MaTpHIIax. YK-1, IIK-2
MukpoaedekTsl B KOMIIOHEHTaX — B BOJIOKHAX YK-1, IIK-2
KoHcTpykiimonHsie 1eeKThl. YK-1, IIK-2
TexHonormueckue neeKThl YK-1, IIK-2
DKCIUTyaTallMOHHBIC E(EKThI YK-1, IIK-2
PaBHOMpOUYHBIE OAITIOHBI JaBICHUS YK-1, IIK-2




IIpumepHbIe BONPOCHI I YCTHOIO ONPOCA MO0 JUCHUILIMHE
«KoMno3uuoHHbIe KOHCTPYKIUH 0eCIIUJIOTHBIX TPAHCIIOPTHBIX CPEICTB»
JJIS1 OLCHKHM KOMIIeTeH M H
(YK-1, IK-2)

1. Yro Takoe TEH30pHO-NOJUHOMHUAIbHBIE KPUTEPUH, M KaKOB UX
reoMeTpuuecKkuil 00pa3 B IPOCTPAHCTBE HATIPSKEHUH?
2. Kak crpositcs mpenenbHble MOBEPXHOCTU MO PaGOTHOBY Uit COBMECTHO
paboTaIIKX YIPYTrO-TUIACTHYECKUX CTPYKTYp?
3. Ha uém ocHoBaHa (opMyJIMPOBKA KPUTEPUEB MPOYHOCTH, YUUTHIBAIOLINX
HaIIpaBJICHHBIA XapaKTEP pa3pyLICHHs BOJIOKHUCTBIX KOMIIO3UTOB?
4. Kak 3anuchIBalOTCs JUHEHHBIE KPUTEPUU IMPOYHOCTHU IS JABYX BHJOB
pa3pylIeHNs OJJHOHAIPABJICHHBIX KOMIIO3UTOB?
5. Kak ompenenuTh U3 3KCIEPUMEHTOB IMAapaMETPbl JIMHEHHOTO KPUTEPHUS
MPOYHOCTHU?
6. B uém mHemoctatok TpamunumoHHOW ¢dopmynsl JKypaBckoro ans
ONpEENECHHs] MPOYHOCTH MEXKCIOEBOTO CABUIa MpPHU H3THOE KOPOTKHX
0aok?
7. Kak ompenenarb napaMmeTpbl JMHEHMHOTO KPUTEPUS PACCIOCHHUS IO
pe3ynbTaTaM CTaTUYECKUX M HUKIMYECKUX UCIIBITAHUN Ha U3rH0?
8. Kak mHaifTu mapameTpsl KpuUTEpus MPOYHOCTH KOMIO3UTHBIX TPYO IO
00paboOTKe »HKCIEPUMEHTAIbHBIX JIAHHBIX B KOOpAMHATaX MPOEKLIUN
HaIIPSHDKEHUH Ha IUIOCKOCTh, COJIEP KAIIYIO HAaIIPABIEHUE BOJIOKOH?
9. K KkakoMy OCHOBHOMY BBIBOJY MpPHUBOAUT MOJenb pomba U3
HEPACTSHKUMBIX HUTEH IIPU IBYXOCHOM PACTSKEHHUH?
10.Kak onpenenutb onTUMaIbHbINA YIroJl apMUPOBAHUsA JJIsI IBYXOCHOBIO
pacTskeHus?
11.YT0 03Ha4yaeT TEPMHUH «palOHAIbHOE IPOEKTUPOBAHNUE» MPUMEHUTEIBHO

K KOMIIO3UTHOMY OaJlJIOHY JUIsl C5KAaToro raza’?
12.KaKkoBsI 3TaITbl TOCIOWHOTO pacdeTa KOMIO3UTHBIX KOHCTPYKITHIA?
13.B 4yeMm mpeumymiecTBO MOCIOWHOTO METOAA ISl CHMMETPUYHBIX Map

cJioeB?

14 KakoBbI JOMYIICHHUS] B «HUTSHON aHAJOTHUW» JJIA pacueTa HaMOTOYHBIX
0001104YEeK?

15.B uéM mnpuymHA OCTAHOBKM TPEIIMHBI HEMPOYHON TOBEPXHOCTHIO
paznena?

16.Kakue ommbOku gomyctusl I'opaoH B OOBSICHEHUN MEXaHW3Ma OCTaHOBKHU
TPEUIMHBI TOBEPXHOCTHIO pa3esa?
17.KakoBbl MexaHM3Mbl «COpachIBaHHS» KOHILIEHTPALlMM HANpPsOKEHUN B
BOJIOKHUCTBIX KOMITO3UTaX C XPYIKOW MaTpuuen?
18.Kak o1leHUTh KOHIICHTPAIIUIO HATPSKCHUH OKOJIO OCTaBUIEKCS TTOCIIE
pacIIenIEHUs] MEJTKOW BHITOUKH?
19.1louemy W B KakOil CTENEHHU PAIMYAOTCS TEOPETHUUECKUU U
s dexTuBHBIN KOAPHUINEHTH KOHUEHTPALIMY HANPS>KeHU?



20.KakoBbl OCOOEHHOCTH BJIMSHUE KOHIEHTpAalMM HanpsDKeHW  Ha
IPOYHOCTh  PACHICTUISIONIMXCS,  PACTPECKUBAIOIIMXCS UM IICEBJIO-
IUTACTUYHBIX KOMITO3UTOB?

21.Kak pacTpecKMBaHHWE MAaTpHIBl CHIXKACT 3(PGEKT OT KOHIEHTPALUU
HaIpsHKEHUI?

22.YeM 1O CMBICIY pa3iHyaloTCi IMapamMeTphl TMOBPEXKIECHHOCTH U
MOBPEXKIaEMOCTH ?

23.Ha uyeM ocHOBaHa THIIOTE3a BBEACHHUS XapaKTEPHOTO «pajauyca
3aTyIUJICHUSD» OTBEPCTUS?

24.Yemy MOXKET HAYYUTh KOMIIO3UTHOTO TEXHOJIOTA CTPYKTYypa cyuyka?

25.ChopMyaupyidTe OCHOBHBIE TIOJIOKEHHSI MEXaHUKH  PACCESTHHOTO
paspymienus. Yrto Takoe mapamerp (TEH30p) MOBPEXKICHHOCTH U
KMHETHYECKOE YpaBHEHUE €ro pocra’?

26.Kax Bnuser CTaTUCTUYECKUM pa3dpoc MPOYHOCTH BOJIOKOH Ha
peaNn3anuio uX MPOYHOCTH B OAHOHAMIPABICHHOM KOMITO3UTE?

27.1Touemy HerenecooOpa3Ho TpeOOBaHWE pPABEHCTBA NPOYHOCTH BCEX
BOJIOKOH?

28.C yem cBsizaH MacmITaOHBIA 3(P(HEKT MPOYHOCTH TOHKHUX XPYIKHX
BOJIOKOH?

29.Kak mnpuMeHseTcs JHHEWHas MEXaHWKa pPa3pyLICHUS K BOJOKHHUCTHIM
KOMITO3UTaM?

30.Kak osHepreruueckas Tteopuss ['puddurca mMoO3BONIET MOTYUUTh
HHEPreTUYECKUM KPUTEPUHN PACCIOCHUS WIH PACHICTUICHHUS] KOMIIO3UTa?

31.Kak omwmcarb MacmTabHbBIE  3h(EKT NPOYHOCTH HA  OCHOBE
HEPreTUUECKOTr0 KPUTEPUS PACCIOCHUS IPU U3TMOE U KPyUEHUU?

32.KakoB MeXaHU3M pACCIOCHHUS C BBIIIEIKABAHUEM CIIOEB IIPH CIKaTUU?

33.Uto Takoe XapakTepHas TOJIIWHA BBIIIEIKUBAEMON TMOJIOCKM U KaK OHa
CBsI3aHA C OMACHBIM pacrojokeHueM nedexra?

34.KakoBa cxema pa3pylieHUs] KOMIIO3UTHOW TPYObI MO (OpMe «KUTAMCKOTO
dbonapuka»?

35.Kak  ompenenuth  palMOHANBHBIE  pa3MEpbl  OJHOHANPABICHHOU
KOMIO3UTHOM TPpYyObI?



Tembl pedeparoB no qucuumiInHe « KoMno3unmmoHHbIe KOHCTPYKIIMT
0eCMMIOTHBIX TPAHCIIOPTHBIX CPEICTBY»
AJs1 OlleHKH KoMmeTeHnuii (YK-1, IK-2)

7-i 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 MoyJiel 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 MOJI3y4ECTh.

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.

8-ii cemecTp

1. Kputepuu npoyHOCTH BOJOKHUCTBIX KOMIO3UTOB. [locTpoeHune npeaeabHbIx
IIOBEPXHOCTEN COBMECTHO PabOTAIOIINX CTPYKTYP.

2. Kpurepunm mNpoyHOCTH OJHOHANPABICHHBIX KOMIIO3UTOB (JIMHEHUHBIH,
KBaJJPATUIHBIN ).

3. Meroxa cymmupoBanus npoyHocteil. «3o0TponHasy npoYHOCTS.

4. JlBa NUHEHHBIX KpUTEPHsI MPOYHOCTU IJII OPTOTOHAIBHO apMHPOBAHHBIX
IUTACTUKOB, IIOCTABJICHHBIE HA IUIOCKOCTAX BO3MOXKHOTO Pa3pyLICHUS.

5. TeH30pHO-TIOTMHOMUANIBHBIE KpuTepuu mpouHocTH. Kpurepuu Las-By,
INonbnenbnara-Konmnosa, Manmerictepa, ALIKEHA3H U JIp.

6. Kputrepum mpoyHOCTH [N HAMOTOYHBIX KOMIIO3UTHBIX TpyO TMIpH
PACTSKEHUU U TIPU KPYUECHUH.

/. HaxoxaeHue nmapaMeTpoB KPUTEPUEB MTPOYHOCTH B KOOPAUHATAX MPOEKLIUN
HaIpsSHKEHUH Ha MIIOCKOCTh Pa3pyILIEHUs.

8. Mogenp poM0a W3 HEpPACTSHKUMBIX HUTEH N7 ONMUCAHUS TPEACIIbHOM
IOBEPXHOCTH MPOYHOCTH IIPH CJIIOKHOM HAINPSKEHHOM COCTOSHUH.

9. «Hutsnas anHanmorus» A palMOHAIBHOTO MPOEKTUPOBAHMS HAMOTOYHBIX
KOMIIO3UTHBIX 000JI0YEK U COCYIOB JIaBJICHUSI.

10. Pacuet u onTuMu3anus OaaioHa JUIsl CKAaTOTO ra30BOr0 TOIUIMBA.

11. OntuManbHOE MPOEKTHUPOBAaHHE KOMIIO3UTHOTO KapJaHHOTO Baja IO
KPUTEPUSAM IIPOYHOCTH U JUHAMUYECKON YCTOUUUBOCTH.

12. TIpoeKTHBIN pacyeT CTEKIOIIACTUKOBOM MaJOJUCTOBON PECCOPHI.

13. PaBHOMmIpouHBIe hopmbl Tpoduiis peccopsl. banka ¢ MOCTOSHHO TUIOMIA B0
CEUYEHMUS.

14. OnTumu3anys MajoIMCTOBBIX CTEKJIOIJIACTUKOBBIX PECCOP PABHOIMPOYHOIO
NpoQUIIs CO CTENEHHBIM 3aKOHOM U3MEHEHHSI pa3MEPOB CEUEHUS.

15. PaccioeHre KOMIIO3UTHBIX CTEPKHEN IPU CIKATHUU.

16. Pa3pymienne koMmo3uTHBIX TpyO 1o (hopme KuTanckoro (hoHapuKa.

17. JluneWHbIN KpUTEPUIA MPOYHOCTH JJI PACCIOCHUS KOMITO3UTHBIX 0aloK
npu u3ruoe.

18. DHepreTHyeckoe yCI0BHUE PACCIOCHUS KOMITO3UTHBIX PEeCcop Mpu
COBMECTHOM JIEWCTBUHU U3THOAOIIEro U KPyTSIIEr0O MOMEHTOB.

19. DxcnepruMeHTaNbHbIE METOBI ONIPEAEICHHS COTPOTUBICHHSI KOMIIO3UTOB
pacclioeHHI0 Ha 00pa3liax ¢ MEeXCIONHBIMU TPEIIUHAMM.

20. BnusiHve KOHLIEHTpAuy HapsHDKEHU Ha MPOYHOCTh KOMITO3UTOB.

21. BeieHue xapakTepHOro pa3Mepa Matepuania Jijisi OlmucaHusi MaclITabHOro

s dexTa NpOYHOCTH.



22. JIByxXcTaguiiHble MOJENH NMPEeapa3pylIeHUsI KOMIIO3UTHBIX MaTepUaioB
OKOJIO OTBEPCTHHU.

23. MeTo1bI OLIEHKH TPOYHOCTH U KECTKOCTH TPEXCIOWHBIX COHIBUYEBHIX
MAHEJEN C COTOBBIM 3aOJIHEHUEM.

24. MeTtosl pacyeTa HeCyIIel CIOCOOHOCTH MEXaHUYECKHX, KIICEBBIX
3aKJICTIOYHBIX COCTMHEHUM.

25. bruoMexaHN4YeCKre IPUHITUIIBI CO3/IaHUS TPOYHBIX KOMITO3UTHBIX CTPYKTYP
Y MECT KPEIUIEHHUSI C UCIIOJIb30BAHUEM ONITUMAJIBHBIX KPUBOJIMHENHBIX
TPAEKTOPUI YKIIAJIKH BOJIOKOH.

26. [IpoekTHBIN pacueT KOMIO3UTHON OJHOJIUCTOBOM PECCOPHI

27. OnTuManabHOE MPOEKTUPOBAHUE KOMITO3UTHOTO KapJaHHOTO Baja.

28. PannonanbHOE apMUpOBaHUE OAJIJIOHA JIJIS CKATOTO rasa.



