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1. Ilean ocBOeHUsI TUCHHUILIMHBDI.
OCHOBHOWi  HeJBbI0 OCBOEHHS  OUCHMIUIMHBI «KOMIO3HMIMOHHBIE
KOHCTPYKIUM 0€CNMJIOTHBIX TPAHCHOPTHBIX CPEICTBY CIEIYET CUUTATh:

- moAroToBKy bakaiaBpa K [OESITEIBHOCTH, CBSI3aHHOM C MNPOEKTUPOBAHUEM
KOMIO3UTHBIX KOHCTPYKIMMA JJIs PAa3IUYHBIX OTpAciiel MAaIllMHOCTPOCHUS W
TPaHCIOPTa C MPUMEHEHUEM COBPEMEHHBIX CPEJICTBA BHIYMCIUTEILHON TEXHUKU U
KOMIBIOTEPHBIX TPOTPAMM.

K ocHOBHBIM 3ajayamM OCBOCHHS JUCHUILTUHBI «KOMIO3UIIMOHHBbIE
KOHCTPYKIUM 0€CITUJIOTHBIX TPAHCIIOPTHBIX CPEICTBY CIEYET OTHECTH:

- U3y4YCHHUE METOJOB U CPEACTB ISl ONPEICTICHNUS] MEXaHUYECKUX CBOMCTB HOBBIX
KOMITO3UTHBIX MaTEPHAJIOB;
- OCBOCHHME METOJIOB MPOEKTHUPOBAHUS KOMIIO3UTHBIX KOHCTPYKIIMH M BBIOOpA
ONTUMAJIbHBIX CTPYKTYpP apMHUPOBAHUS ISl 3aJaHHOTO BUA HATPYKEHHUS;
- O3HAKOMJIEHHE C OCHOBHBIMH NPEUMYIIECTBAMHU, KOTOPbIE MOTYT OBITh
JOCTUTHYTHI ITPU 3aMEHE TPAAUIMOHHBIX CILIABOB HA KOMIIO3UTHI.
2. Mecto nucuuminnbl B cTpykrype OOII 6akanaBpuara.

JucuuminHa «KoMmno3unmoHHeie KOHCTPYKIIUHU OECIMIOTHBIX
TPAHCIOPTHBIX CPEJCTB» OTHOCUTCA K YacTH, (OPMHUPYEMOM Y4aCTHUKAMHU
oOpa3oBarenbHbIX OTHOIIEHU biioka 1 ocHOBHON 00pa3oBaTEbHONW MPOrPaMMBbl
OaxanaBpuara.

«KoMmno3uInoHHble KOHCTPYKIIUU OECHUIOTHBIX TPAHCIIOPTHBIX CPEICTBY
B3aMMOCBSI3aHa JIOTUUECKM M COJEPKATEIbHO-METOJIMYECKH CO CIIEIYIOIINMU
aucuuiamHamu u npaktukamu OOLT:

- OCHOBBI MaTEPUAJIOBEICHUS U COMTPOTUBIICHUSI MaTEPUAJIOB

- KoHCcTpyKIIUs ¥ yCTPOUCTBO COBPEMEHHBIX TPAHCTIOPTHBIX CPECTB

3. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCUMILINHE,
COOTHECEHHbIE € IVIAHUPYEMbIMM Pe3yJIbTATAMH OCBOECHUSI 00pPa30BaTeIbLHOM
NPOrpaMMbl.

B pesynpraTe OCBOGHMS IUCHMIUIMHBI y OOydaromuxcs (QOpMHUPYIOTCS
CJIeIyIOIME KOMIETEHIIMU U JOJIKHBI ObITh JJOCTUTHYTHI CIEAYIOLIUE PE3YIbTaTh
oOy4eHHs KaK 3Tarn (pOpMUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIMMA:



Kon

B pe3yJsbTare ocBoeHUs

IlepeyeHb NIaHMPYEMBIX pe3yJIbTATOB

KOMIIET o0pa3oBaTeIbHOM
eHINH NpOrpaMmbIl
00y4aKIIMICH J0JI2KEH
00s1a1aTh:
YK-1 Croco6eH OCyIIeCTBISITh | 3HATH:
ITIOMCK, KpUTUYECKUI - KJIaCCU(PMKALIMIO U OCHOBHBIE CBOICTBA
aHaJIN3 U CUHTE3 COBPEMEHHBIX KOMIIO3UTOB
uH(OpMAIUH, TPUMEHATh | - KPUTEPUH MPOYHOCTH KOMIIO3UTOB,
CUCTEMHBIN NOAX0 AJIs YUUTHIBAIOIIMX HAMIPABICHHBIN XapaKTep
pELIeHUs IOCTABJICHHBIX | pa3pyLUCHUs
3a1a4 Ymers:
- BBIOpaTh COCTaB U CTPYKTYPY apMHUPOBAHUS
KOMITO3HTA JIsl KOHKPETHOM J1eTanun
- OIIPENENATh NOJIHBIN HA0Op ynpyro-
MPOYHOCTHBIX XapAKTEPUCTHUK U TAPAMETPBI
KpUTEPHUEB MTPOYHOCTH
[1K-2 CnocobeH BecTH mporiecc

pa3paboTKu
aABTOTPAHCTIOPTHBIX
CPEIICTB U UX
KOMITOHCHTOB

Baajgern:

- SKCIIEPUMEHTAIIbHBIMU METOJIaMU
OIIpeIeNICHUs MTOJIHOTO Habopa ynpyro-
IIPOYHOCTHBIX XapaKTEPUCTUK aHU30TPOITHBIX
KOMITO3UTOB

- IPOrPaMMOM MMOCITOMHOTO pacyeTa HECYIIEN
CIOCOOHOCTH KOMIO3UTHBIX KOHCTPYKIIMI

Crpyktypa u

4. CTpyKTYypAa U coJiep:KaHue TUCIUIIHHBI.
OO6mrast TpyTI0EMKOCTh TUCIMIUIMHBI COCTABIISCT 6 3a4eTHBIX CAWHHUIIBI, T.C.
216 akamemuuecknx daca (M3 Hmx 122 dWaca — camocrosTenbHas pabdoTa
CTY/ICHTOB).
Ha derBeproM Kypce B €eAbMOM CEMECTPE BBIACISIOTCS 3 3a4Y€THHIC
equauIpl, T.e. 108 akamemuuecknx yacoB (M3 HUX 54 yaca — caMOCTOATENIbHAs
paboTa CTy/IeHTOB).
Ha derBeproM Kypce B BOCBMOM CEMECTPE BBIJCISAIOTCS 3 3a4ETHHIC
equauIpl, T.6. 108 akagemudeckux 4acoB (M3 HUX 68 4acoB — camMOCTOATENbHAs
paboTa CTYyJICHTOB).
Pazpenbr nuctiummuael « KoMNo3uIMOHHbIE KOHCTPYKIUM OeCHUIOTHBIX
TPAHCMOPTHBIX CPEACTB» U3YYAIOTCSA HAa YETBEPTOM KypCe.

COJIepIKaHue

JUCITUITIINHBI «KOMHOC{I/IIII/IOHHI)IB

KOHCTPYKIIMH 0eCMUJIOTHBIX TPAHCIOPTHBIX CPEACTB» II0 CpOKaM H BHAaM

paboThl oTpakeHsl B [Ipunoxenun 1.




Conep:kanue pa3aiejaoB TUCIUNIMHBI.
Ceabmoii cemecTp

A. Beegenue

[Ipenmer, 3amaun u conepkanne TucIUIUIMHBL. CTPYKTypa Kypca, €ro MECTo
U pOJIb B MOATOTOBKE, CBSI3b C APYrMMHU AUCHUIIIMHAMH. OCHOBHBIE TEPMUHBI U
omnpeneneHusi. OCHOBHbIE CBOMCTBA W 3(PQPEKThl MPUMEHEHHUS KOMIIO3UTOB B
MaIIMHOCTpoeHuH. VcTopus co3maHus KOMITO3UIIMOHHBIX MaTepuainoB. [lepBbie
NPUMEHEHUS CTEKJIOIIacTUKOB. OCHOBHBIE TpeOOBaHUS K KOHCTPYKIHOHHBIM
MaTepuagaM B MAalIMHOCTpOoeHUU. [IprMeHeHne KOMIO3UTOB: aBHAllUA U BOCHHAS
TE€XHHMKA, CIIOPTUBHOE CHAapsKEHUE, KaHAThl, MaXOBUKH—HAKOIUTEINW SHEPTUH,
IIMHHBIA KOpJA, apMarypa O€TOHa, IIyJeHEeNnpoOMBaeMble JKHJIEThl, OpOHs,
MEIUILMHA, CTPOUTEIBCTBO, CYIOCTPOCHHUE.

b. KoHCTpYKIIMOHHBbIE CBOICTBA KOMIIO3MIIMOHHBIX MATEPHAJIOB.

[IpencraBnenuss o kommo3utax. OmnpeneneHue U KiacCUPUKAIUS KOMIIO3UTOB.
Tpu cexkpera NPOYHOCTH KOMIO3UTOB (MAacIITaOHBIN 3(PGEKT, TOPMOKEHUE
TPEUIMHBl MOBEPXHOCTHIO pa3fienia, CTAaTUCTUYECKUI XapakTep MPOYHOCTH
BOJIOKOH). KOHCTpPYKIIMOHHBIE U TEXHOJOTUYECKUE CBOWCTBA KOMIIO3UTOB.
VY nenpHast IpOYHOCTH U YAENBbHBIN MOAYJb. CTPYKTypa, CBOMCTBA U MPUMEHEHHE B
TEXHUKE TOJUMEPHBIX M KOMIO3UTHbIX MaTepuasioB ([IKM). JlonroBedHocTh
KOMIIO3MILIMOHHBIX MaTepuanoB. BiusiHue TemnepaTypbl U BIAXKHOCTH Ha CBOKMCTBA
KOMITO3UTOB. KiiMMaTHyecKkrne UCNBITAHUS U CTapEHUE. Y CTaJOCTHBIE CBOWMCTBA U
MOJ3Y4€eCTh KOMITO3UTOB. CornpoTuBieHue KOMIIO3UTOB CIBUTOBBIM
nedopmanusim. BoslokHUCTBIE apMupyromne Matepuaibl. MacimtaOHblid 3P dexT
npouHoctd. CreknsiHHbIE BOJokHA. (CocTraB CTeK/a, OMaMETp UM CBOWCTBA
CTEKJIOBOJIOKOH, MOBEpXHOCTHasg oOpaboTka. IlomydaOpukarbl: poOBUHTH, TKaHH,
MaTthl U3 pYyOJICHBIX BOJIOKOH, TEKCTHUJIbHAsl CTEKJIOBOJIOKOHHAsI IMIpsixka.
N3MenbueHHbIE BOJIOKHA, NOKpHITUS. Beicokocunukatel u  kBapu. Dusnko-
MEXaHMYECKHE, XHUMHUYECKHE, TEPMUUYECKHE CBOWCTBA. BBICOKONpPOUHBIE W
BBICOKOMO/JIYJIbHBIE ~ yTJIepoAHble BOJOKHA. CpIpbe Ui WX  MOJIYYCHHS.
KapGonmzanus wu rpadutuzanusa. CTpykTypa ¥ MEXaHMYECKHE CBOWCTBa
YIJIEBOJIOKOH HAa OCHOBE MOJIMAKPUIIOHUTPHIIA. BOTOKHA U3 IEKOB. DJIEKTPUUECKUE
CBOMCTBAa BOJIOKOH. YTJEIUJIACTUKU C TEPMOIUIACTUYHBIMU U TEPMOPEAKTUBHBIMU
CBsByOImMUMH. [HOpuaHBIE MaTepuanbl C YriAEPOJHBIMH BOJOKHAMHU. YTIIEpPO.-
VIIEpOJIHbIE MaTepHualibl, TEXHOJOTUH, CBOMCTBA, mpuMeHeHue. OOpaboTka
yIJIeTuiacTuKoB. bopHble, Kepamuueckue, 0a3aibTOBBIE BOJIOKHA. TEXHOJOTHUS
noJlydeHus: O0poBOJIb(PpPaMOBBIX U OOPOYIJIEPOJIHBIX BOJOKOH. IIpumenenue
OOopatOMUHUS. KapOuna-kpemMHueBbie  BOJIOKHA. BricokomoliexynsipHbIe,
BBICOKOMO/TYJIbHBIE OpraHWYECKHUE, apaMHUIHbIE BOJIOKHA M TKAHU Ha WX OCHOBE.
Texnonoruu nonyuenus. Kesnap, CBM. Mexanunueckue, TEIIOBbIE, XUMAYECKUE



cBoicTBa. Matpunel B komno3ute. Hasnauenue u kiaccudukamuss MaTpuil.
Kepamnueckas, MeTaJlJInyecKasl, MOJIMMEpHas, yIJIepOIHAS MAaTpPHUIIBI.
TepMorutacTuuHbIE u TEPMOPEAKTHUBHBIC MTOJIMMEPHL. [Tonma pupnsie,
dbeHonpopMambaETHIHBIE, SMOKCUIHBIC, TOJUUMUIHBIC, KPEMHUHOPTaHUYECKUE
CBSI3YIOLIHE. Metoapl  OTBEPXKACHUS. Yckopurenu, MIaCTU(UKATOPBHI.
CtpyKTypHbIE OCOOCHHOCTHM M MEXAHUYECKHE CBOWCTBA KOMIIO3UTOB, CXEMbI U
METOAbl ApPMUPOBaHUsA. TKAaHHBIE KOMIIO3UTHI. XaOTHYECKOE APMHUPOBAHMUE,
OPUEHTHUPOBAHHOE APMHUPOBAHHE BOJOKHAMH, TPEXMEPHOE, MPOCTPAHCTBEHHOE
apMupoBaHue. TE€XHOJOTUSI M3TOTOBJICHUS ACTallel W U3ACIMN U3 MOJUMEPHBIX
KOMIO3UTOB. [Iporecchl M3roTOBICHUS ACTalled W M3ACIUN M3 TOJUMEPHBIX
BOJIOKHHUCTBIX KOMIIO3HTOB. TexHonorus W3TOTOBJICHUS YTJIEPOJIHBIX
KOMIIO3UIIMOHHBIX MaTepuayioB. [IOHATHE O TEXHOJOTHMYECKUX HAMNPSIAKCHUIX.
Texnomornn wu3roroBacHus pAeraimeir w3 I[IKM: HamoTka, BBIKIAaJKa U
(dhopMOBaHHE MPENPETOB, IKCTPY3Us, MYyIATPY3Hs, JUTHE O] JaBJIeHHeM. MeToabl
MEXaHMYECKON 00pabOTKU U COCTMHEHUS TTOJIMMEPHBIX KOMIIO3UTHBIX JI€TAJICH.

B. DjieMeHTHI MEXaHUKH YIIPYTOro aHM30TPOITHOIO TeJIA.
DEHOMEHOJIOTUYECKUA W CTPYKTYPHBIM TOAXOABI B MEXAHUKE KOMIIO3HUTOB.
BapuannoHHblii 1moaxoA K OIEHKE TpaHull 3PQEeKTHUBHBIX Moayned. OueHku
Qourra u Pencca. Ilonsatue “u30TponHOro” KOMIO3WTA € CHUMMETPUYHBIM
pacrojoXeHUeM Tpex U 0oJiee ceMelcTB BOJIOKOH. MeToJ omnpeneneHust ynpyrux
KOHCTaHT U30TPOIHOI'O KOMIIO3UTA. Y PaBHEHUSI MEXaHUKH CIOMCTBIX KOMIIO3UTOB.
MexaHuka JeOpMUPOBAaHUS U pa3pylICHUS] KOMIIO3UTHBIX MAaTE€pUaIOB MU
KOHCTpyKIMK. Teopuss ynpyroctu aHu3OTpPOIIHOrO Tena. BapuanumoHHO-
MaTpuyHble (HOPMYIMPOBKM 3aJad MEXaHUKUW TBepaoro tena. (OCHOBHBIE
yYpaBHEHUSI U MOJIeTH J1e(popMUPOBaHUS MHOTOCIONHBIX 00004YeK. OO000IIeHHbII
3aKkOoH ['yka W 9HCII0O HE3aBHCHMBIX YIOPYTHX KOHCTaHT (B oOmiem ciydae — 21
yopyras KOHCTaHTa aHU30TPONMHOro Mmarepuana). I[IpeoOpazoBaHue TEH30pOB
IIPU NOBOPOTE KOOPAMHATHBIX OCEW. Buapl ynpyro CHUMMETpUHU: H30TPOIIHS,
OpTOTpONUs, TpaHCBEpCalbHasi W30TPOINHUA. THMNBI U OCOOCHHOCTH pa3pyLICHUS
KOMIIO3UTOB. lIpuMeHEeHHE >HEPreTHYEecKOro YCIIOBHS PACCIOEHUs I pacuera
Hecyliel CIMOCOOHOCTH W3TMOAEMBIX CIIOMCTBIX OallOK, CXKAThIX KOMIIO3UTHBIX
cTepkHed W TpyO. MexaHuka pa3pylieHuss KOMIO3UTOB.  TE€H30pHO-
IIOJIMHOMUAJIBHBIE KPUTEPUHM MPOYHOCTH. KpuTepuum NpOYHOCTH KOMIIO3UTOB,
YUMTBHIBAIOIIME HAIMPABIEHHBIN XapakTep WX paspyulieHus. Kpurepun nmpoyHOCTH
HAMOTAHHBIX KOMIIO3UTHBIX TPYO MpPHU PACTSKEHHM, KPYUEHHU U TPU CIOKHOM
HaIPSKEHHOM COCTOSIHUU.

Bocbmoii cemecTp.
I'. MeToanl MexaHHYeCKHUX HCNBITAHUN BOJOKHHUCTBLIX KOMIIO3UTOB.

MGTO)IBI CTaTUYECKUX HCIBITAHUM KOMIIO3UTOB. OnpeﬂeHeHHe CTaTHUYCCKHUX
CBOMCTB CTEKJIOIJIACTUKOB U YTICIUIACTUKOB IIPpU PaCTAKCHUU, CKATHH, I/ISI‘I/I66,
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CJIOKHOM HalpsDKEHHOM cocTosiHuM. OmnpeneneHue MOAysel caBura KOMIO3UTOB
IOpU KPYyYEHUH, CIBUI€ W IO MEPUOJAM KPYTWIbHBIX KojieOaHui. OcoOeHHOCTH
WCIIBITAaHUI HAa U3rU0 U ONpeNeSIEHuE MEXCIONHOIr0 MOYJIA CABUTA MO MOMPAaBKe
K nporuly. MeToabl HCIBITAHUNA KOMIIO3UTHBIX OOpa3lloB HAa MOJ3Yy4ecTh U
OCHOBBI HACJIEJCTBEHHOHN Teopuu mnomsydect. SAnpo AbGens u snpo PabotHoBa.
[logoOue u30XpOHHBIX KpUBBIX. [lnarpaMma MrHOBEHHOTO A€(OPMHPOBAHU.
Metoabl BBICOKOCKOPOCTHBIX JIMHAMHYECKUX HWCHBITAHUI KOMIIO3UTOB. 3ajadu
ucneiTanuii. Pacmpoctpanenne BonH. Koadduument munamuunocTtu. ['a3oBas
IyLIKa: CKOpocTh cHapsaa. [I[poOuBaHue MIIACTUH U OCTATOYHASI IPOYHOCTb.

. Meroasl pacyera 1 OITUMHU3ALMUA KOMIIO3UTHBIX 3JICMEHTOB.

TpexciioiHblE W MHOTOCJIOWHBIE KOHCTPYKUMH. ANropuTtMu3anus 3a1ad o
ne(pOpMUPOBAHUHU U TPOYHOCTH MHOTOCIIONHBIX KOMIO3UTOB. MeTo/bl pacueTa Ha
IPOYHOCTh W JIOJITOBEYHOCThb. DBiMsgHME KOHLEHTpaluu HaIpsHKEHUW Ha
IIPOYHOCTh BOJIOKHUCTBIX KOMIIO3UTOB. Pacuer m KOHCTpyMpOBaHUE COEOUHEHUN
m3nenuii u3 [IKM (3akienoudnsle, KieeBble, MEXaHUYECKUE, OMOMEXaHUYECKUE).
Pacyer DpOYHOCTH KOMIIO3UTHBIX IUIACTHH, CTEpPXKHEH, LWIMHAPUYECKUX
000JIOUEK MpHU PA3NIUYHBIX CXEMax apMuUpoBaHusA. Pacduer W mpoekTHpoBaHHE
Ky30BHBIX JeTajeil, Oajok, mnaHeled H3 KOMIO3UTOB. THIIOBBIE 3JIEMEHTHI
KOHCTPYKLUMN M3 KOMIIO3UTOB, CIOCOOBI uUX (hopMmupoBaHMs U pacyeTa. Pacuer
IPOYHOCTU M JOJTOBEYHOCTH KOMIIO3UTHBIX OalloK, (PepMEHHBIX KOHCTPYKIIH,
MHOTOCJIOMHBIX IUIaCTUH, aHesiel U 000104eK. [IpoeKTHBII pacueT KOMIO3UTHBIX
neranei. [IpoeKTHBIN pacyeT CTEKIOIIACTUKOBOM PECCOPBI C YYETOM IOJI3YUYECTH,
CJIOKHOTO THOPUTHOTO apMUPOBAHUS, BOBMOYKHOCTH PACCIIOEHUS MPU KPYUEHUU U
n3rube. [IpuHIUOB ONTUMAIBHOTO MPOEKTUPOBAHUS KOMIIO3UTHBIX MAaTEpUaJIOB-
KOHCTpYKIMK.  Onrtumusanuss  CTPYKTypbl  aApMHUPOBAHUS  KOMITO3UTHOTO
KapJIaHHOTO BaJa IPU MEPEMEHHBIX YIJIaX APMUPOBAHUA C YUYETOM JTHUHAMUYECKOU
YCTOMYMBOCTHU, IPOYHOCTH U 000JI0UE€YHOU (POPMBI MOTEPH YCTOHUMBOCTH. BhIOOD
ONTUMAJIBHBIX CXEM apMHUPOBaHUs Ui TPyO M COCYJOB AaBiieHus. PaBHONpoUHbIE
OayioHbl paBieHus. HuTsHas Mojenb M yTOYHEHHbIE KPUTEPUU TPOYHOCTH.
Cxema OLIEHKM HAAE&KHOCTH OallyloHa [UIsl CXKAToro MPUPOJHOrO Taza Ipu
BO3HMKHOBEHWU B CTEHKaX Ne(EeKTOB TUMNA TPeIIMH W pacciioeHui. [locnoitHbrii
METOJ BBIYUCIICHUS HANPSKEHUA B CJIOSX ApPMUPOBAHHBIX IUIACTUKOB C
MIPOM3BOJIBHOW CXE€MOW apMHUPOBAaHMS. YTIPOIIEHHBIA METOJ pacyera JJisi CUJIbHO
AHU30TPOITHBIX KOMIIO3UTOB THUIIA YTJICINIACTUKOB.

E. lepexTbl 1 MEXaHUKA pa3pyLICHUSA KOMIIO3UTOB

MukponedekTsl B KOMIIOHEHTaX — B BOJIOKHaX W B Marpuie. JledekTsl B
apmupyrommx diementax. Jledbektst B wmarpunax. I[loBepxHocTu pazmena
«BOJIOKHO—MaTpuiiay. TexHomornyeckue nedextsl. KoHCTpyKnoHHbIE Me()EKTHI.
DKCIuTyaTaluoOHHBIE 1e(DEKTHI.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.



Mertoauka mnpenoaaBaHusi AUCHUILUIMHBI «KOMITO3UIIMOHHBIE KOHCTPYKIUH
OECHUIIOTHBIX TPAHCIOPTHBIX CPEICTB» U pealn3alusi KOMIIETEHTHOCTHOTO
NOJIX0Ja B M3JIOKEHMM M  BOCIPHUSATHH  MaTepuana MpeaycMaTpUBacT
UCIIOJIb30BAaHUE CIIEIYIOMIMX AKTUBHBIX M MHTEPAKTUBHBIX (HOPM MPOBEIACHHUS
TPYNNOBBIX, HMHAWBUIYabHBIX, ayJAUTOPHBIX 3aHATHH B COYETAHUU C
BHEAyIUTOPHOM  paboToii ¢  1enpl0o  (QOPMHUPOBAHUS U Pa3BUTHIA
npo(decCHOHANBbHBIX HABBIKOB, 00YYAIOIIUXCS:

— 00CyXJICHHE U 3aluTa Ha ceMUHapax pedepaToB Mo AUCIUILTHHE;

— TOATOTOBKA, TMpEACTaBlIeHWE U  OOCyXKJIEeHHWE TMpe3eHTaluil Ha

CCMHHAPCKHUX 3aHATHUAX,
— IHPOBCIACHHUC MACTCP-KIIACCOB OKCIICPTOB H BaKaHaBpOB 1o METOodaM
HCIIBITAHUN KOMIIO3UTOB.

VYaenpHbId BeC 3aHATHN, MPOBOAMMBIX B HHTEPAKTHBHBIX (opMmax,
ONpeeNeH TJIABHOMW LENbI0 M COJEpKaHUEM JUCHUIUIMHBI «KOMITO3UIIMOHHbBIE
KOHCTPYKIMHU OECIMUIIOTHBIX TPAHCHOPTHBIX CPEJICTB», U B LIEJIOM IO JTUCUHUILIINHE
cocraBiusieT 25% ayauTOpPHBIX 3aHATHH.  3aHATUA  JICKIMOHHOTO  THMA
cocTaBisAoT 50% oT 00beMa ayAUTOPHBIX 3aHSATUH.

6. OueHo4Hble cpeacTBa Jsl TeKyLIero KOHTPOJISI YCIeBaeMOCTH,
NMPOMEKYTOUYHOM ATTEeCTAIMHU [0 UTOraM OCBOEHUS TUCUMILJIMHBI U Y4eOHO-
MeTOAHYeCKoe o0ecriedeHrne CaMOCTOATEIbHOI pPadoThI CTY/1€HTOB.

B mpouecce oOydeHHs] HCMONB3YIOTCS CIEAYIONIME OIEHOYHBIE (DOPMBI
CaMOCTOSATENbHON PabOThl CTY/IEHTOB, OIIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUYHBIX ATTECTAIUN:

B ceabMoM ceMecTpe

- pedepar 1o temam: «OCHOBHBIE THIIBI U CBOMCTBA KOMIIO3HTOB», «MeTOIbI
WCIIBITAHUA KOMIIO3UTOB» W «MexaHuka Jae(opMHUpOBaHHS KOMITO3UITMOHHBIX
MaTepuasioBy (MHIUBHIYATBHO JUIS KaXKIOTO 00YUYarOIIerocs ).

B BocbMOM cemecTpe
- IOATOTOBKA pedepaTa U BHICTYIJICHUE HA CEMUHAPCKOM 3aHITHH C Tpe3eHTaIuei
u  oOCykIeHneM 1o TemaM: «MeXaHuKa pa3pymieHuss KOMITO3HIIMOHHBIX
MarepuanoB», «lIpumMepsl TPOEKTHOrO pacdeTra KOMITO3UTHBIX DJIEMEHTOB
KOHCTPYKIUI» (MHAUBUIYATBHO JJI KaXA0T0 00y4aromerocs).

OOpa3iel  TECTOBBIX 3aJaHMK, KOHTPOJIBHBIX BOIPOCOB, TeM pedepaTos,
3aYETHBIX U PK3aMCHAIIMOHHBIX OMJICTOB MPUBECHBI B TIPUIOKCHHHN 3.

6.1. ®oH/ OLIeHOYHBIX CPEACTB JIsl IPOBEAeHUs] IPOMEKYTOUYHOM aTTeCTAllUM
o0y4aroumuxcs 1o AMCUUIIHHE (MOAYJIIO).

6.1.1. TlepeueHb KOMMETCHIIMIA C YKa3aHWEM OJTaloB UX (HOPMHPOBAHUS B
MpOIIeCcCce OCBOEHUST 00pa30BaTEIbHON IPOTPAMMBI.



B pesynabrare OCBOEHMSI MUCUUIUIMHBL (MOAYNs) (OPMHUPYIOTCS —CIETYIOIINE
KOMIIETEHIINH:

Kox B pe3yabTarte ocBOeHHsI 00pa30BaTeJIbHOI NPOrpaMMbl 00y4Yarommiicst
KoMnerenuuu J0JIzKeH 00/1a1aTh
YK-1 Crioco6eH OCyIIeCTBIATh MOUCK, KPUTUIECKUN aHAIU3 U CUHTE3
UH(OPMALIH, TPUMEHSATh CUCTEMHBIN MOIXO]] ISl pEIICHHS OCTaBICHHBIX
3a1a4
[1K-2 CriocobeH BecTu mpoliecc pa3padoTKH aBTOTPAHCTIOPTHBIX CPEJCTB U UX
KOMITOHEHTOB

B  mpouecce  ocBoeHus ~— 00pa3oBaTeNbHOM — MpOrpaMMbl  JIaHHBIE
KOMIIETEHIIMM, B TOM 4YHCIE - HUX OTAEIbHbIE KOMIIOHEHTHI, (OPMHUPYIOTCS
MO3TAalTHO B COOTBETCTBUM C YYEOHBIM IUIAHOM W KaJeHAAapHBIM TpadukoM
y4eOHOro Ipoliecca.

6.1.2. Onucanue nokaszareJsieil ¥ KpUTepueB OLIEHUBAHUSI KOMITIeTEHIN,
(opMupyeMBIX 110 UTOTaM OCBOEHHUSI JUCHUILIMHBI, ONIUCAHHE KA

Ilokazatenem
dbopmupoBaHUs

OLCHKH
ABJICTCS

oncHuBaHUs.
KOMIIETCHLIUI Ha  Pa3JIMYHBIX
JOCTHIXKCHHC O6yllaIOIHI/IMI/IC}I

pe3yJAbTAaTOB OOYUECHUS 10 AUCIUILIINHE.

Tamax Hx
TJIAaHUPYEMBIX

YK-1 Cnoco6eH ocymecTBJIATh MOUCK, KPUTHYECKH I aHATIN3 U CHHTe3 HH(OPMAIUH, IPUMEHATH CUCTEeMHBIH

moaxoa AJisd pelieHus MOCTABJCHHBIX 3aa4

IK-2 CnocodeH BecTH mpouece pa3padoTKu aBTOTPAHCIIOPTHBIX CPEACTB U UX KOMIIOHEHTOB

Kputepun oneHuBanus

IToxka3arteusn
2 3 4 5

3HATH: OOyyarormiics OOyyaromuiics OOyyaromuiics OOyyaromicst
Kiaccu(uKany | AEMOHCTPUPYET IOJHOE JIEMOHCTPUPYET HETIOJIIHOE | JEMOHCTPUPYET JIEMOHCTPUPYET
IO U OCHOBHBIE | OTCYTCTBHE WU COOTBETCTBHUE 3HAHUI YaCTUYHOE COOTBETCTBUE | IOJHOE
CBOICTBa HEJIOCTATOYHOE 3HaHHE KJIacCU(UKAIMN 1 3HaHWH KiIaccuQUKaIuu COOTBETCTBHE
COBPEMEHHBIX KJIACCU(UKAIIUHN U OCHOBHBIX CBOMCTB Y OCHOBHBIX CBOMCTB 3HaHUI
KOMIIO3UTOB; OCHOBHBIX CBOIICTB COBPEMEHHBIX COBPEMEHHBIX KaccuuKamm
KpUTEpHUH COBpPEMEHHBIX KOMIIO3UTOB; KPUTEPHEB KOMITO3UTOB; KPUTEPHUEB | U OCHOBHBIX
MIPOYHOCTH KOMITO3UTOB; KPUTEPHEB MPOYHOCTH KOMITO3UTOB, MPOYHOCTH KOMITIO3UTOB, | CBOMCTB
KOMIIO3UTOB, MIPOYHOCTH KOMITO3UTOB, YUUTBIBAIOIINX YUUTHIBAIOIINX COBpPEMEHHBIX
YYUTHIBAIOMINX | YYUTHIBAIOIINX HaIpaBJIEHHBIN XapakTep | HaNpaBJIEHHBIA XapakTep | KOMIIO3WUTOB;
HaTpaBJIEHHBIN | HapaBJICHHBIN XapaKTep pa3pymeHHs. paspyuieHus, HO KpUTEpHEB
XapakxTep pa3pyLeHus [Hormyckatorcst JIOITyCKaeT IIPOYHOCTH
paspyLieHus 3HAYUTEIbHBIE OIINOKH, HE3HAYUTEIbHbIE KOMITO3UTOB,

o0yyarommuiics OIMOKH, HETOYHOCTH, YUUTBHIBAIOIIUX

WCIBITHIBAET 3aTpyAHEHUS IPU HaIlpaBIICHHBIN




3HAYUTENbHBIE aHaJIN3e BO3MOXKHOCTEH Xapaxrep
3aTPYJHECHH [IPU aHAIIU3E | TPUMEHEHHUS paspylIcHus,
IPUMEPOB IIPUMEHEHNUS KOMIIO3UTOB. cBOOOIHO
KOMIIO3UTOB orepupyeT
TIPHOOPETEHHBIM
Y 3HAHUSMMU.
yMeThb: OOyuaromuiicst He ymeer OOyuaromuiics B OO6yuarormmiics Ob6yuarommmiics
BBIOpaTh BBIOpATh COCTaB U HEIOCTATOYHOM CTETIEHH | AEMOHCTPUPYET JEMOHCTPHPYET
CoCTaB U CTPYKTYpPY apMHUPOBaHUS yMeeT BBIOpaTh COCTaB U YaCTHYHOE COOTBETCTBUE | MOJHOE
CTPYKTYPY KOMIIO3UTA IS CTPYKTYPY aPMHUPOBAHHSl | yMEHHS BBHIOPATh COCTAB | COOTBETCTBHE
ApMHPOBAHHA KOHKPETHOMH JleTanu; KOMITO3UTA 11 U CTPYKTYPY YMEHUs
KOMITO3UTA ISt . .
KOHKPETHOI OTIPENEIISATh ONHBIA HA0Op | KOHKpPETHOU I[eTa.]'H{; apMHUpPOBaHUA K?MHO3I/ITa BBIOpaTh COCTaB
JeTaH; YIPYTO-IPOYHOCTHBIX OIIpEeNeIIATh MOJIHBIN JUIsl KOHKPETHOM NETalH; | B CTPYKTYPY
OIpeNensTh XapaKTepUCTUK U Habop ynpyro- OTIpeeNATh MOJTHBIN apMHUpPOBaHUS
HOJIHBIA HA0OP | mapaMeTphbl KPUTEPUEB MPOYHOCTHBIX Habop ynpyro- KOMIIO3UTa IS
yHupyro- MIPOYHOCTH XapaKTEPUCTHUK U MIPOYHOCTHBIX KOHKPETHOMI
TIPOIHOCTHBIX napamMeTpsl KpUTEPHUEB XapaKTepUCTUK U JeTay,
XapaKTepUCTUK
—— MpoYHOCTH. [lomyckaloTcsl | mapaMeTpsl KpUTEPHEB onpe/:[eivm,
KpUTEPHCE 3HAYUTENBHBIC OINOKH, MIPOYHOCTH. Y MEHUS NOJHBIH Habop
POYHOCTH oOyuaromuics OCBOEHBI, HO yHIpyro-
UCTIBITHIBAET JIOITyCKAIOTCS MIPOYHOCTHBIX
3HAYUTEIbHBIE HE3HAYNTEIIbHBIC XapaKTEPUCTUK
3aTpyAHEHUS IpU OLMOKH, HETOYHOCTH, 1 HapaMeTpbl
TMIOTIBITKE ITepeHoca 3aTpyJHEHUS IPU KpHUTEpHEB
YMEHHMSI Ha HOBbIE BUJIBI NepeHoce yMeHuH Ha MIPOYHOCTH.
KOHCTPYKITHH. HOBBI€ KOHCTPYKIIMH. CB0o00IHO
orepupyeT
IproOpETEHbI-
MU YMEHHSIMHU,
MIPUMEHSET UX B
CUTYyalHsAX
MOBBIIIEHHON
CJIOKHOCTH.
BJIA/IETh: OOyuaromuiics He BnageeT | OOy4aromuiics B OO0yyarommuiics yactuaHo | OOydaronmiics
SKCIIEPUMEHTa | WM B HEAOCTATOYHOM HETIOJIHOM 00BeMe BIIaficeT B TIOJIHOM
JILHBIMU CTEIICHH BJIAJICET BIIafieeT SKCTIEPUMEHTATbHBIMU o0BbeMe BiIazeeT
METOAaMHU IKCHEPUMEHTAIIbHBIMU 9KCTIIEPUMEHTAIILHBIMU METOJIaMH OTIPE/ICTICHUsT | IKCIEPUMEHTAITb
OTIpeeNIeHHS METOJIaMH ONpeAeIICHUS METOJIaMH OTIPE/ICIICHUS MOJTHOTO Ha0Opa YNpyro- | HBIMH METOJIaMHU
MTOJTHOTO MOJIHOTO Habopa yrpyro- MOJIHOTO Ha0Opa ynpyro- | MPOYHOCTHBIX OTIpE/IEIICHUS
Habopa MIPOYHOCTHBIX MIPOYHOCTHBIX XapaKTEePUCTUK MIOJTHOTO Habopa
yHIpyro- XapaKTePUCTUK XapaKTepUCTUK AQHM30TPOITHBIX ympyro-
MIPOYHOCTHBIX | @HU3O0TPOITHBIX AQHM30TPOIHBIX KOMIIO3UTOB; MIPOYHOCTHBIX
XapaKTEepUCTUK | KOMIIO3MTOB; IPOrPaMMO | KOMIIO3UTOB; IPOrPaMMOM | MTPOrpaMMOi IOCIIOMHOTO | XapaKTepUCTUK
AQHM3O0TPOITHBIX | ITOCIOHHOIO pacyera MOCIIOHOTO pacyeTa pacuera HecyIen AHM30TPOITHBIX
KOMIIO3UTOB; HecylIel ClIocOOHOCTH HeCyIeH CrtocoOHOCTH CIOCOOHOCTH KOMIIO3UTOB;
IIpOrpaMMOi KOMIIO3UTHBIX KOMITO3UTHBIX KOMITO3UTHBIX MPOrpaMMon
MOCJIOMHOT O KOHCTPYKIIUH KOHCTPYKIU, JOMYCKaeT | KOHCTPYKIM, HABBIKU ITOCTIONHOT O
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pacuera 3HAUUTEJIHHEIC OIIIMOKH, OCBOCHBI, HO pacuera
HecyIien HCTIBITHIBAECT JIOIyCKaroTcs Hecylen
CIIOCOOHOCTH 3HAYUTECIIBHBIC HE3HAYUTEIIbHBIC CITOCOOHOCTH
KOMITO3UTHBIX 3aTpyIHEHHU IIPU OIIMOKH, HETOYHOCTH, KOMITO3HTHBIX
KOHCTPYKUUH MIPUMEHEHUN HABBIKOB B 3aTpyJHEHHUS TIPU KOHCTPYKLUH,
HOBBIX CUTyaLUsX. AHAJTUTHYCCKUX CcBOOOIHO
pacuerax, py nepeHoce MPUMEHSIET
YMEHUI Ha HOBBIE, MOJTyYCHHbBIE
CUTyalluu. HaBBIKH B
CUTYaLUSIX
MOBBIIIICHHOM
CIIO>KHOCTH.

[IIxkanpl OLEHMBAHUS PE3YJIBTATOB NPOMEKYTOYHOM AaTTECTAlMH H HX
ONMCaHHE:

DopMa IPOMEKYTOYHOM aTTeCTALUM: 3a4eT.

[IpomexyTrouHas arrectanus oOydaromuxcs B ¢opMe 3auéra IPOBOAUTCA
[0 pe3ysIbTaTaM BBIIIOJHEHHUS BCEX BHJIOB yuyeOHOW palboThl, MpPeayCMOTPEHHBIX
y4eOHBIM IIJIAHOM 0 JaHHOW TUCUUIUIMHE, IPU 3TOM YUUTBHIBAIOTCS PE3yJbTaThl
TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B TeueHHE ceMecTpa. OLEHKa CTEleHH
JOCTHKEHUSI OOYYAIOMIMMUCS  IUIAHUPYEMBIX  PE3yJIbTATOB  OOyYEeHHsS 110
JUCHUIUIMHE MPOBOJIUTCS MNPENOAAaBaTENEM, BEIYIIUM 3aHATHSA 0 JUCHUILIMHE
METOJOM OJKCHEPTHOM oueHkH. [lo uroram npoMeKyTOYHOM aTTeCTaluu II0
JVCHUIUIMHE BBICTABJISETCS OLIEHKA «3aYTEHO» WM «HE 3aYTEHOM.

K npomexyTroyHol arrecTanMu — JOIYCKAKOTCS  TOJBKO  CTYAECHTHI,
BBIMIOJTHUBIIIME BCE BBl Yy4yeOHOW paboOThl, MNPEayCMOTPEHHBIE paboueit
nporpaMMoil mo aucuuruiiHe «KoMmo3unumoHHbIE KOHCTPYKLMHU OECTIMIIOTHBIX
TPAHCIOPTHBIX CPEJCTB», &8 UMEHHO, BBINIOJHUBILIME 3aJaHUs 110 YIPAKHEHUSIM Ha
CEMHHAPCKUX 3aHATUSX, IOATOTOBUBIINE pedepaT U BHICTYIUBLINE C JOKJIAIOM Ha
UTOIOBOM CEMHUHApE.

Ixana
OLICHUBAHUA

Onucanue

BeimonHensl Bce BuIbl y4eOHOW pabOThl, NPeryCMOTPEHHBIE Y4EOHBIM
mw1aHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMN, YMEHUH, HAaBBIKOB
MPUBEACHHBIM IOKa3aTeNsiM B TaOJMIax, ONEpUpPyeT NpUOOpETEHHBIMU
3auTeHo 3HAHWUSAMH, YMEHUSAMHU, HaBbIKaMH, IPUMEHSIET UX B CUTyallUsIX MOBBILIEHHON
cinoxHocTd. [Ipy 3TOM MOryT OBITH AOMYIIEHBl HE3HAYUTENbHbIE OLINOKH,
HETOYHOCTH, 3aTPyIHEHUS NIPH aHAIUTUYECKUX OINEPALMSIX, IEPEHOCE 3HAHUN
Y YMEHUH Ha HOBbIE, HECTaHAaPTHBIEC CUTYAIHH.
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He BwimomneHno Oosiee ogHOTO BHAA y4eOHOW pPabOTHI, MPEITYCMOTPEHHBIX
yueOHbIM 11aHoM. CTYACHT JeMOHCTPHPYET HEMOIHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HABBIKOB IPHBEICHHBIM B Ta0JMIAX IOKa3aTesied, JTOMYCKAITCs
3HAYUTCIbHBIC OIJ_II/I6KI/I, MMPOABIACTCA OTCYTCTBUC 3HaHPII>i, YMGHI/If/'I, HaBBIKOB
0 sy TOKa3aTesieid, CTYJACHT UCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYTHCHUS MIPH
OINICpHUPOBAHUU 3HAHUAMHA U YMCHUAMU IIPU UX IICPCHOCC HA HOBBIC CUTYallUH.

He 3aureno

®opmMa NPOMEKYTOYHOM aTTeCTAllUM: IK3aMEeH.

[IpoMexyTouHas arrecTaus o0ydaromuxcs B GpopMe IK3aMeHa IPOBOAUTCS
[0 pe3yJibTaTaM BBIMOJHEHHSI BCEX BHJIOB y4eOHON palOOThl, MPEeSyCMOTPEHHBIX
y4eOHBIM IJIAHOM 1O JAHHOW TUCUUIUIMHE, IPU 3TOM YUUTBHIBAKOTCS PE3YJIbTaThl
TEKYLIEro KOHTPOJSA YCIIEBAEMOCTH B TedeHHe ceMecTtpa. OIleHKa CTENeHU
JOCTMKEHHMSI OOYy4arOUIMMHCS IUIAHUPYEMBIX  pE3yJbTaToB  OOydYeHHUs IO
JUCLUIUIMHE IPOBOJUTCS IPENOJABATENEM, BEAYIIMM 3aHATHSA IO JHUCLMILINHE
METOJOM OJKCHEPTHOW OueHKH. [lo uToramMm mnpoMeKyTO4HOM AaTTeCTalud I10
JTUCLUIUINHE BBICTaBJISIETCS OLICHKA «OTIUYHO, «XOpOILIOY,
«YZOBJIETBOPUTEIBHOY UITN «HEYIOBIETBOPUTEIILHOM.

K npomexyToyHOM arrecTanMu  JOIYCKAalOTCS  TOJBKO  CTYAEHTHI,
BBITIOJTHUBIIIME BCE BHAbBl Y4eOHOM palOThl, MPEAyCMOTPEHHBIE padoueii
nporpaMmoil mo aucuuiuinHe «KOMIO3MLIMOHHBIE KOHCTPYKUMU OECHHIOTHBIX
TPAHCIOPTHBIX CPEJICTB», & UMEHHO, BBIIIOJHUBILME 33JaHUS 110 YIPAKHEHUSIM Ha
CEMHUHApPCKUX 3aHATUSX, TOATOTOBUBIINE pedepaT U BHICTYIIUBILIUE C TOKIAI0M Ha
UTOIOBOM CEMHUHApE.

Ixana oueHuBaHuA Onucanune

BrimonHeHs! Bce BUbl yueOHOU paOoThl, MPEeAyCMOTPEHHBIE
yueOHbIM TU1aHOM. CTyIEHT JeMOHCTPHPYET COOTBETCTBHE
3HAaHUM, YMEHM, HABBHIKOB IPHUBEJCHHBIM B TaOJMIaX
MoKa3aTesiei, Omepupyer MNPUOOPETEHHBIMU 3HAHUSAMH,
OtinyHo YMEHMSIMHM, HaBbIKAMH, MpPUMEHSET HUX B CHUTyalusx
MOBBIIEHHON CI0KHOCTHU. [Ipy 3TOM MOTryT OBITH TOMYLIEHBI
HE3HAYUTENbHbIE OLIMOKM, HETOYHOCTH, 3aTPYAHEHHUS NpU
AQHAJIMTUYECKUX ONEPANMIX, IEPEHOCE 3HAHUM U YMEHUN Ha
HOBBIE, HECTaHJAPTHBIE CUTYallUH.

OO0yuarmuiics AeMOHCTPUPYET YACTUYHOE COOTBETCTBHE
3HAaHUU 00 OCHOBHBIX 3Tarax MPOeKTUPOBAHUS, CO3TAHUS U
Xopomio WCIIBITAHUN KOMITO3UTHBIX KOHCTPYKIIUM, JOMTYCKAeT
HE3HAYUTCIIbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHA ITPU
AQHAJTUTUYECKUX pacueTax.
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Y 10BIIETBOPUTEBHO

OOyuaromuiicss JIeMOHCTPUPYET HEIMOJHbIe 3HaHWs 00
OCHOBHBIX J3TallaX IMPOCKTUPOBAHHA, CO3AaHUA U HUCOBITAaHUHU
KOMITO3UTHBIX KOHCprKHHﬁ, MMPOsABIACT HCAOCTATOYHOCTDH
3HaHHﬁ, HCIIBITBIBACT 3aTPYAHCHUA IIPH IMOMNBITKC IPUMCHUTH
3HaHUS TSI HOBBIX KOHCTPYKIIUH.

HeynosnerBopurenbHo

He BwimonHeHno Goisiee 0JHOTO M3 BUAOB y4eOHOH padoOTHI,
MPEyCMOTPEHHBIX y4eOHBIM TUTAHOM. CryneHt
JIEMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHUM,
HABBIKOB  [IOKa3aTelisiM, MPUBEACHHBIM B  Ta0JHIaX,
JIOTTYCKaeT 3HAYUTEIbHbIE OIIMOKU, MPOSBISET OTCYTCTBUE
3HAHWW, YMEHHUM, HaBBIKOB IO Py IMOKa3aTeseH,
UCIBITHIBACT 3HAUUTENbHBI 3aTPYAHECHUSI IIPU ONEPUPOBAHUU
3HAHUAMU M YMEHUSMU TPU HX T[EPEHOCE Ha HOBBIC
KOHCTPYKIIUU

DoHIbI OLICHOYHBIX CPeJCTB npeacrapjieHbl B IIpuioxkennu 2 k padouei

nporpaMmme.

7. YueOHO-MeTOAMYECKOEe M MH(POPMALIMOHHOE 00ecTieueHHe JUCIUILIUHBI.

a) OCHOBHAf JIUTepaTypa:
Komrmo3unmnonHsie MaTepualsl : yaeOHoe mocooue yist By30B / [I. A. VBaHOB,
A. W. Curnukos, C. . lllnanun ; nox penakuuen A. A. Uneuna. — Mocksa :
NznarensctBO FOpaiit, 2021. — 253 ¢. — (Bricmiee obpazoBanue). — ISBN

978-5-534-11618-2.

URL: https://urait.ru/bcode/476225

0) 1OMOJTHUTEJIbHAS JIUTEPATypa:

1. Aunun, b. J[. Mexanuka KOMITIO3UTOB : yueOHOe rmocobue s By3oB / b. JI.
Annun, E. B. KapnioB. — 2-¢ u3n. — Mocksa : UznarensctBo FOpaiit, 2021 ;
Hosocubupck : PULL HI'Y. — 85 c¢. — (Bricmiee oopa3oBanue). — ISBN 978-5-
534-13166-6 (M3natensctBO FOpaiit). — ISBN 978-5-4437-0532-3 (PULL HI'Y).
— Texkct : anextpoHHBIN // OOpa3zoBatenbHas miatrdopma IOpaiiT [caift]. —
URL: https://urait.ru/bcode/449349

B) MpOrpaMMHOe o0ecnedeHne 1 HHTEPHeT-PecypChl:
Onepanunonnas cuctema Windows 7 (wim Huke)
MS Office 2013 (unu HIKE).

r) JJIeKTPOHHbBIE 00pa3oBaTe/IbHbIE PeCypPChl:
Kypc «Texnonoruyeckasi MeXaHUKa KOMIIO3UTOB)
https://online.mospolytech.ru/local/crw/course.php?id=4389

Kypc «3KCHepI/IMeHTaJIbHaﬂ MEXaHUKA KOMIIO3UTOB)
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https://online.mospolytech.ru/local/crw/course.php?id=12395

8. MaTepua/ibHO-TeXHHYECKOe o0ecneyeHue JUCHUIIHHBI.
AyauTtopus sl IPOBEACHUS JEKIIMOHHBIX U MTPAKTHYECKUX 3aHATUN OCHAIICHHAS
CTOJIaMU YYEOHBIMH CO CKaMbsSMH (CTOJIAMH, CTYJIBSIMH); ayJUTOPHON TOCKOMH;
pabodee MecTo MpenoaBaTelis: CTOJ, CTYIL.
Komnrerotepusiii kiace (H-212) ocHaiieHHBIH NEPCOHAIBHBIMU KOMIIBIOTEPAMU C
YCTAHOBJICHHBIM MPOrPaMMHBIM 00€CIieueHuEM, MapKEPHOU JOCKOM, MOJIBECHBIM
IPOEKTOPOM C HHTEPAKTUBHOUN TOCKOM.

9. MeToauyeckne peKOMEHIANNH VISl CAMOCTOATE/IbHOI padoThI CTY/1€HTOB
3amauaMy CaMOCTOSITEIFHOM PaOOTHI CTYJICHTOB SIBIISTFOTCS:

1. Cucrematuzanus M 3aKpeIyICHUE TOJYYEHHBIX TEOPETUUECKUX
3HAHUH U MPAKTUYECKUX YMEHUMN CTYJICHTOB;

2. Yruy0OseHue v paciiupeHue TeOpeTUUECKOM MOITOTOBKY;

3.  ®opmupoBaHHe YMEHUI HUCIOIH30BaTh HOPMATHUBHYIO, IIPABOBYIO,
CIIPaBOYHYIO JOKYMEHTAIUIO U CIICIUATIBHYIO JIUTEPATYPY;

4. Pa3BuUTHE TIO3HABATENIbHBIX  CIIOCOOHOCTE U  AKTUBHOCTHU
CTYyICHTOB, TBOPYECKOW WHULHATHBBI, CaAMOCTOSATEIbHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

5. Hcnonw3oBaHue Marepuasia, COOPaHHOTO U TMOJYYEHHOTO B XOJI€
CaMOCTOSATENIbHBIX 3aHATHH Ha TPAKTUYCCKUX 3aHATHAX, TPHU
HaMMCaHUU KYPCOBBIX U BBIMTYCKHOW KBAJIM(UKAIMOHHON padoT,
1151 9 (HEKTUBHOM MOJATOTOBKU K UTOTOBBIM 3a4€TaM U HK3aMEHaM.

N3ydenne  AUCHUIUIMHBI ~ JOJKHO  COMPOBOXIATHCS ~ MHTEHCHUBHOM
CaMOCTOSTENIbHON PaboTON CTYJEHTOB C PEKOMEHIOBAaHHBIMH MPEMOaBaTEIIMU
JUTEpaTypPHBIMU UCTOYHUKAMU U ¢ MaTepUaiaMu, MOJyYCHHBIMU HA JICKIIMOHHBIX,
MPAKTUYECKUX 3aHATUSIX U JIabopaTOpHbIX padoTax. CTYIEHT MOJKEH MOMHUTH,
YTO HAYMHATHh CAMOCTOSITEIbHBIEC 3aHATHSA CJEAYeT C TEPBOTO JHS H3Y4YEHUS
JTUCITUTUTMHBI M TIPOBOJIUTH MX PeryisipHO. OUeHb BaXHO MPHUIOKUTH MAaKCHUMYM
yCUJIUHM, BOJIM, YTOOBI 3aCTaBUTH ce0sl pabOTaTh C MOJHOW HArpy3KOW C MEepBOTO
TTHSL.

Kaxnpii CTyaeHT HNOJDKEH caM IUIAaHUPOBATh CBOKO CAMOCTOSITEIIBHYIO
paboTy, MCXONS U3 CBOMX BO3MOXKHOCTEH U TPHOPUTETOB. DTO CTUMYJIUPYET
BBITIOJIHEHHE PAa0OThI, CO3/MaeT Oojiee CIOKOWHYI0 OOCTAaHOBKY, YTO B HTOTE
MOJIOKUTEIHHO CKA3bIBAETCS HA YCBOCHUU MaTepuaa.

Ha ocHOoBe w3ydeHHs pPEKOMEHJOBAHHOW JIUTEPATYpPhl IEI€CO00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, TIOJIO)KEHUM U ONpeAcIICHUH,
TpeOYIOUINX 3alIOMUHAHUS U HEOOXOIUMBIX JJIsl OCBOCHUS Pa3/IeiOB AUCITUTIIIUHBI.
Jlns mI0I0TBOPHOM pabOThl HEMallOBAKHOE 3HAYCHUE HMEET OOCTaHOBKA,
opraHuzaiusi pabodero mecta. HyxHO HOOUTBCS, 4YTOOBI MECTO pabOThI MO
BO3MOXHOCTH OBLJIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JieflaeT ee OoJiee
MJ100TBOPHOM. [IpoIyKTUBHOCTD pabOTHl 3aBUCUT OT MPABWIHLHOTO YepPEOBAHUS
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TpyAa u otTabixa. [loaToMy Kak/ple 4ac UiIH JIBa CelyeT JeaTh, nepepbiB Ha 10-
15 munyT. BbIXOAHBIE OHU Jy4llle TOCBSITHTH AKTUBHOMY OTIBIXY, 3aHITHIM
CIIOPTOM, IPOTYJIKAMU Ha CBEXEM BO3Ayxe U T.1. Jlake mepexiitoueHre ¢ OAHOTO
BUJIa YMCTBEHHOM pabOThI HA APYTOM MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.
Oco0oe MecTO yzenseTcss KOHCYJIbTHPOBAHMIO, KaK OJHOM U3 GopM oO0yueHUs u
KOHTPOJISI CaMOCTOATENbHOM paboTel. KoHCyabTHpOBaHUE MpeanoaaraerT 0coObM
o0pa3oM  OpraHM30BaHHOE  B3aWMOJICHCTBME  MEXIy  IpenojaBaTeieM-
KOHCYJTBTAaHTOM M CTYJCHTaMH, HAMNpaBJICHHOE Ha pa3pelieHue mpodieM u
BHECEHUE TIO3UTUBHBIX U3MEHEHUI B J€SITEIHHOCTH CTYIEHTOB.

10. MeTozmquKne PEKOMEHIANUMN IJIA TMIpennoaaBaTe sl

B3aumogerictBue ImpernojgaBaresis CO CTYJCHTAMHU MOXHO pas3leiuTh Ha
HECKOJIKO COCTaBJSIIONIMX — JICKIIMOHHBIC, MPAaKTHUYECKUE U J1a0OpaTOpHBIC
3aHATUSL W KOHCYJbTHpOBaHWe. lIpenojgaBarens [OMMKEH MOCIEAOBATEIBHO
BBIUUTATh CTYJCHTAM pAd JIEKIHH, B XOJE KOTOPBIX CIEIYET COCPEAOTOYUTH
BHUMAHUE HA KJIIOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETHYECKOTO Marepuana, a
TaK)K€ OpPraHu30BaTh MPOBEJCHUE MPAKTUUECKUX 3aHSATUN TaKUM 00pa3oM, 4TOOBI
AKTUBU3UPOBATh MBIIUIEHUE CTYJEHTOB, CTUMYJIMPOBATH CaMOCTOSTEIBHOE
U3BJICUCHUE UMK HEOOXOJUMOM HHPOPMAIIMK W3 Pa3IUYHBIX HCTOYHHUKOB,
CPAaBHUTEIIbHBIM aHajlW3 METOJ0B pELICHUN, COIOCTABICHUE IIOJyYECHHBIX
pe3yNbTaToB, POPMYIUPOBKY U apPTYMEHTAIIMIO COOCTBEHHBIX B3TJISI0B HA MHOTHE
CIIOPHBIE TPOOJIEMBI.

[lepen nayaioM npernogaBaHus MPENoAaBaTEI0 HEOOX0IUMO:

- U3YYUTH pabOUyI0 MPOrpamMmy, HEJIH U 3a1a4u JUCHUTIIUHBI,

- YETKO MPEJICTABIISATh ce0e, KaKue 3HAHUS, yMEHUS U HABBIKU JOJHKEH MPUoOpecTr
CTYJICHT;

- IO3HAKOMMUTCS C BUJIaMU y4eOHOU paboThI;

- U3YYUTh COJEPKAHUE PA3IEIIOB AUCLUIUINHBI.

B Xxozxe neKUMOHHOrO 3aHATHUS IIpErojaBaTellb JOJDKEH HA3BaTb TEMY,
y4eOHBIE BOIMPOCHI, O3HAKOMUTH CTYJEHTOB C TEPEYHEM OCHOBHOU U
JTOIIOJTHUTEIIBHOM JIUTEPATYPHI IO TEME 3aHSITHUA.

Bo BcrymurenbHOM YacTH JIEKIIMM OOOCHOBAaTh MECTO M POJIb HM3ydaeMOM
TEMbl B Y4eOHOW JHMCIMIUIMHE, PACKPBITh €€ MpakTHuueckoe 3HaueHue. Ecnm
YUTACTCS HE TIepBast JICKIUS, TO HEOOXOMMO YBS3aTh €€ TEMY C IPEAbIAYIIEeH, He
HapyIas JOTUKA W3JI0KEHHUS y4eOHOoro marepuana. JICKIUIO ciaeayeT HauuHATh,
TOJIBKO 4€TKO 0003HAUMB €€ XapakTep, TEMY U KPyT T€X BOMPOCOB, KOTOPHIC B €€
X0J1e OyyT paCCMOTPEHBI.

B ocHOBHOI 4YacTu JIeKIIMU CJEAYET PacKpbIBaTh COJEpKaHUE Y4EeOHBIX
BOINPOCOB, AaKIIEHTUPOBaTh BHUMAHME CTYACHTOB HAa OCHOBHBIX KaTErOPHSX,
SBJICHUSAX U MpOIleccax, 0COOCHHOCTSAX WX MPOTEKaHUs. PacKkphiBaTh CYIIHOCTh U
COJIEp’KaHME PA3IMYHBIX TOUEK 3PCHMS U HAYYHBIX MOJAXOJO0B K OOBICHEHHUIO TEX
WM WHBIX SBJIEHUN u mporeccoB. ClenyeT apryMEeHTHUPOBAHO OOOCHOBATh
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COOCTBEHHYIO MO3UIMIO [0 CIHOPHBIM TEOPETHUECKUM BompocaM. I[IpuBoauts
npuMepsl. 3a1aBaTh 10 XOAY U3JI0KECHHUS JEKIIMOHHOTO MaTepHUalla PUTOPUYECKHE
BONPOCHl M CaMOMy JaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET AaKTHUBU3ALUU
MBICJIUTEIBHON AEATEIBHOCTH CTYAECHTOB, MOBBIIICHUIO NX BHUMAaHUS U MHTEpeEca
K MaTepuany JIeKUuH, €€ colep:kanuio. [IpenmonmaBarens IOKEH PYyKOBOIWTH
paboToOli  CTYACHTOB IO KOHCIEKTUPOBAHUIO  JIGKIIMOHHOTO  MaTrepuana,
MOYEPKUBATh HEOOXOAUMOCTh OTPAXKEHUSI B KOHCHEKTAaX OCHOBHBIX IOJOKEHUN
U3y4aeMoi TeMbl, 0c000 BBIIEISISI KATETOPUIHBIN arnmapar.

B 3akmounTenbHON YacTH JIEKIMHM HEOOXO0IUMO C(HOpPMYJIMPOBAThH OOIIME
BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COJEPIKAHUE BCEX BOIPOCOB, IIOCTABJICHHBIX B
aexuuu. OOBABUTH IJIAH OYEPETHOTO CEMUHAPCKOIO UJIH JIAOOPATOPHOTO 3aHATHS,
JaTh KpAaTKUME PEKOMEHJALMU M0 TOArOTOBKE CTYJEHTOB K CEMUHApy WIH
naboparopHoii pabote. OnpenennuTs MECTO U BpeMsSl KOHCYJbTAllUU CTYJIEHTaM,
NOKEJaBIIMM BBICTYIUTh Ha CEMHHape ¢ JOoKJIagamMu U pedepatamMu IO
aKTyaJbHBIM BOIIPOCAM OOCYKJaEMOM TEMBI.

Llenp mpakTHUECKMX M JaO0OPATOPHBIX 3aHATHA - 00ECHEeYUTh KOHTPOJb
YCBOEHUS y4eOHOT0 MaTepuaa CTyJ€HTaMHU, PACIIUPEHUE U YIIIyOJIEeHUE 3HAHUM,
MOJIyYEHHBIX UMM Ha JEKUUSIX U B XOJI€ CaMOCTOATENbHON padoThl. IloBhilieHnE
3((HEKTUBHOCTH MPAKTUYECKUX 3aHATUN JOCTUraeTCsl MOCPEACTBOM CO3/aHUs
TBOPUYECKON OOCTAaHOBKM, pAaCIIOJIararoliel CTYJIEHTOB K BBICKAa3bIBAHUIO
COOCTBEHHBIX B3IJISA0B M CYXIACHHHM MO OOCYXJIaeMbIM BOIPOCAM, JKEJIAHUIO Y
CTYJEHTOB [TOpa0dOTaTh y JOCKH NP PELICHUHU 3a]1a4.

[Tocne Ka)kaoro JEKUMOHHOIO, Ja00paTOPHOTO M MPAKTUYECKOTO 3aHATHUS
cZenaTh COOTBETCTBYIOUIYIO 3allMCh B JKypHajaxX yyera II0CEIIaeMOCTH 3aHATUN
CTYIACHTaMH, BBISICHUTh Y CTApOCT YYE€OHBIX TpYIIN MPUYUHBI OTCYTCTBUS
CTyIEHTOB Ha 3aHATUAX. [IpoBOAWTH TpynImoBble W WHIWBUAYAJbHbBIC
KOHCYJIbTAllMM CTYJEHTOB II0 BOIPOCAM, BO3HUKAIOIIUM y CTYJIEHTOB B XOJAE HX
MOATOTOBKHU K TEKYIIEH U MPOMEXKYTOYHOW aTTECTAIMH M0 YYEeOHOU AUCLMIUIMHE,
PEKOMEHI0BaTh B MOMOIIb YYEOHbIE U JPYrUe MaTepHalbl, a TAKXKE CIPABOYHYIO
JIUTEPATYPYy.

DK3aMeH WIM 3a4eT MO0 JUCUUIUIMHE MPOBOJIUTCA B (POpME MUCHbMEHHOTO
PK3aMEeHa C TOCJIENYIONIEH WHIANBUIYaTbHON Oecelol CO CTYJIEHTOM Ha OCHOBE
BOIPOCOB, C(HOPMYIMPOBAHHBIX B 3aU€THBIX WJIHM HK3aMEHALIMOHHBIX Omierax. B
OuJIeT BHOCUTCS JIBa TEOPETUUYECKUX U OJIMH MPAKTUYECKUI BOMPOC U3 Pa3IMUHbIX
pa3aesioB AUCLUUILUIMHBL AJis 0oJiee MOJIHON MPOBEpKH 3HaHUM cTyneHToB. OleHka
BBICTABJISIETCS MpenojaBaTeieM U o0bsBIseTcs mocie orBera. [IpemnomaBaTens
MPUHAMAIOIIMNA  3a4€T WM DK3aMEH JIMYHO HECEeT OTBETCTBEHHOCTh 3a
MIPAaBUJIBHOCTH BBICTABIICHHS OLICHKH.
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[Tpunoxenue 1.
CTpykTypa U coaep:kaHue TUCHUNINHBI « KOMIIO3UIIMOHHbIE KOHCTPYKIIUH 0eCNJIOTHBIX TPAHCIIOPTHBIX CPEICTB)» MO

CIIeIMAJBbHOCTH
01.03.02 [IpuknagHasi MaTeMaTHKAa 1 MHPOPMATHKA.
(bakajnasp)
Buabl yueOHoii padoThl, Dopm
> = S BKJII0YAsi CAMOCTOSITEJIbHY IO Bubl caMoCTOSATEILHOI PadoThI bl
Pasien 9 S,( § paGoTy CTYIEeHTOB, CTY/JEHTOB aTTecT
s o = H TPYA0EMKOCTH B 4acax anuu
n/n © T3
A | I/C | Jla6 | CPC | KCP | K.P. | K.IL | PIP P;g’f' Kp |9 3
CeabMmoii cemecTp
IIpenamer, 3anaun u conepraHue
auctuiuinabl. CTpyKTypa Kypea, ero
MECTO U POJIb B ITOJrOTOBKE, CBSI3b C
APYrumMu TuciuruinHaMu. OCHOBHBIC
TEPMHHBI 1 onpenesieHust. OCHOBHbBIC
1 | cBoiicTBa u 3¢ dekTh TPHMEHEHHS 7 1-2 2 4 6 +
KOMITO3UTOB B MAallITMHOCTPOCHUH.
HUcropus co3nanus
KOMIO3UIIMOHHBIX MaTEPHAIIOB.
[TepBbie IpUMEHEHHS
CTEKJIOITACTHUKOB.
OcHoBHbIE TpeOOBaHUS K
KOHCTPYKIIMOHHBIM MaTepHaiaM B
MammHocTpoeHuu. [Ipumenenne
KOMIIO3UTOB: aBHAIHSI K BOCHHAS
2 | TeXHHKa, CIIOPTHBHOE CHApsHKEHHE, 7 3-4 2 4 6 +

KaHAThI, MAXOBHKH—HAKOITHUTEIIN
SHEPTUH, IIUHHBIA KOPJI, apMarypa
OeToHa, myJIeHePOOHBaEMbIe
YKUJIETHI, OPOHSI, MCUITHHA,




CTPOUTCIIBCTBO, CYAOCTPOCHUC

IIpencraBnenus 0 KOMIIO3UTAX.
Onpenenenue u kiaccudukanus
KOMIIO3UTOB. TpH cexpera
IIPOYHOCTH KOMIIO3UTOB
(Macmrabublif 3¢ ek, TopmoxeHue
TPELUHBI IOBEPXHOCTHIO pa3lena,
CTaTUCTUYECKUN XapaKTep
IPOYHOCTHU BOJIOKOH).
KoHCTpyKIIMOHHBIE U
TEXHOJIOTUYECKHE CBOMCTBA
KOMIIO3UTOB. Y JielbHasi IPOYHOCTh U
yzaenbHblid Monyisb. CTpyKTypa,
CBOICTBa U IPUMEHEHHE B TEXHUKE
IIOJIMMEPHBIX U KOMIIO3UTHBIX
matepuaios (ITKM).
JlonroBe4yHOCTh KOMIIO3UIIMOHHBIX
MaTepuaioB. BiusHue reMneparypbl
Y BJIAJKHOCTH Ha CBOMCTBa
komno3uToB. KiimmaTuueckue
WCIBITaHUS U CTApEHHUE.
VYceranocTHble CBOMCTBA U
M0JI3y4€CTh KOMIIO3UTOB.
CornpoTHBIeHIE KOMITIO3UTOB
C/IBUT'OBBIM JIe(OpMaLIUsAM.
BonokHucTteie apMupyromue
MaTepuaibl. MacmtabHbIi 2P dexT
npoyHocTU. CTEKJISIHHbIE BOJIOKHA.
Cocras crekia, AMaMeTp U CBOKWCTBA
CTEKJIOBOJIOKOH, ITOBEPXHOCTHAS
obpabotka. [Tonydabpuxarsr:
POBHHIY, TKAHU, MAThI U3 PYOJIEHBIX
BOJIOKOH, TEKCTUJIbHAS
CTEKJIOBOJIOKOHHAs IPsDKa.
M3menpuyeHHbIE BOJIOKHA, TOKPBITHSI.




Bricokocunukatel 1 kBapi. PU3UKO-
MEXaHUYECKHE, XUMUYECKHE,
TEPMUYECKHE CBOICTBA.

Beicokonpounsle u
BBICOKOMO/IYJIbHBIE YTJIEPOIHBIE
BOJIOKHA. CBIpbE 715 UX [TOJTYyYESHHUS.
KapOonuzanus u rpadutu3anms.
CrtpyKTypa 1 MEXaHUUYECKHE
CBOWCTBA YTJICBOJIOKOH HAa OCHOBE
HOJMaKpUIOHUTpIIIa. BonokHa u3
MIEKOB. DJIEKTPUIECKHE CBONCTBA
BOJIOKOH. YTJICIUTACTHKH C
TEPMOTIACTUIHBIMH U
TEPMOPEAKTUBHBIMH CBS3YIOIIUMH.
['nbpuaHbIe MaTepHab C
YIJIEpOJHBIMHU BOJIOKHAMU. YTIIepO-
yTJIEpOJHbIE MaTepUabI,
TEXHOJIOTUH, CBOICTBA, IPUMEHEHHE.
O6paboTka yriemnactukoB. bopHsle,
KepaMU4ecKue, 0a3aIbTOBBIE
BOJIOKHA. TeXHOJIOTHsI MOTyYeHHS
060pOBOIBPPAMOBBIX U
OOpOYTIEPOAHBIX BOJIOKOH.
[TpumeHeHne 60patOMUHMUSL.
KapOua-kpeMH1EeBbIe BOJTOKHA.
BricokomonekynsipHbie,
BBICOKOMO/1YJIbHBIE OPTaHUYECKHUE,
apaMU/IHbIC BOJIOKHA M TKAHH Ha X
ocHoBe. TexXHOJIOr1M MOTyUYECHHUSI.
Kesnap, CBM. Mexannueckue,
TETUTOBBIE, XHMHUYECKUE CBOKCTBA.

Martpuiel B komnosute. Haznauenne
U KJaccu(UKaus MaTpull.
Kepamuueckasi, MeTannnieckas,
MIOJIMMEPHAs], YIJIEPOAHAS MATPHULBL.

9-10




TepmorutacTuuHble U
TEPMOPEaKTHUBHBIE TIOJTUMEPBI.
[MommsdupHsle,
dbenondopmanbaeTUAHBIC,
SIOKCHU/IHBIE, IOJIMUMUJIHBIE,
KPEMHUHOPraHNYECKHE CBA3YIOIIHUE.
Mertozasl OTBEPKICHHUS.
Yckoputeny, miacTu(GuKaTophl.
CTpyKTYypHBIE OCOOCHHOCTH H
MeXaHUYeCKHe CBOMCTBA
KOMITO3UTOB, CXEMBI U METO/IBI
ApMHUPOBAHMUSL.

TxkaHHBIE KOMIIO3UTHI. Xa0THYECKOE
apMHUPOBAHUE, OPUECHTUPOBAHHOE
apMHUPOBAHKUE BOJIOKHAMM,
TPEXMEPHOE, MTPOCTPAHCTBEHHOE
apMupoBaHue. TexHonorus
HW3TOTOBJICHUS JICTaJIC M N3ACIUN U3
ITOJIUMEPHBIX KOMIIO3UTOB.
[Tpouecchl U3roTOBIEHUA AETAIECH U
W3ENUN U3 MOJMMEPHBIX
BOJIOKHHUCTBIX KOMIIO3UTOB.
TexHomorus U3roTOBJICHUS
YIJIEPOAHBIX KOMITO3ULIMOHHBIX
Marepuanos. [Ionarue o
TEXHOJIOTUYECKUX HANPSIKCHUSX.
TexHonornu N3roTOBICHUS IeTanei
n3 [IKM: HaMOTKa, BBIKJIaIKa U
(dhopMOBaHHE TPENPETOB, IKCTPY3H,
IYJITPY3Usl, TUTHE IO JABICHUEM.
MeTtoapl MexaHHuecKol 00paboTKu
Y COEIMHEHUS TTOJIMMEPHBIX
KOMIIO3UTHBIX AeTanei

11-12

DEHOMEHOJIOTUUECKUT 1
CTPYKTYPHBIH MOXO/bI B MEXaHUKE

13-14




KOMIIO3UTOB. BapuannoHHbIN
MOJIXO/J] K OLIEHKE IPAaHHUIL

s dexkTuBHBIX MOayiel. OneHKH
®oiirra u Peiicca. [lonstue
“U30TPONHOr0” KOMIIO3UTA C
CUMMETPUYHBIM PACIIONIOKEHHEM
Tpex u 0osee ceMeNCTB BOJIOKOH.
Merton onpeneneHus: ynpyrux
KOHCTaHT U30TPOITHOTO KOMIIO3UTA.
YpaBHEHUSI MEXaHUKU CIIOUCTHIX
KOMIIO3HUTOB.

Mexanuka 1eopMUpOBaHUs U
paspyleHust KOMIO3UTHBIX
MaTepHaoB ¥ KoOHCTpyKuuil. Teopus
YIPYTroCTH aHU30TPOITHOTO TeJa.
BapuanmonHno-marpuyHble
(OpMyYIHPOBKH 3a/1a4 MEXaHUKH
TBepaoro Tena. OCHOBHBIE
YPaBHEHMS U MOJEIH

e OpMHUPOBAHUS MHOTOCIIOMHBIX
o6omouek. O6001eHHBIN 3ak0H [ 'yKa
Y YHCJIO HE3aBUCUMBIX YIIPYTHX
KOHCTaHT (B o0mieM ciydae — 21
ynpyrasi KOHCTaHTa aHU30TPOITHOTO
Martepuana). IIpeoOGpa3zoBanue
TEH30POB IIPH [TIOBOPOTE
KOOPJHMHATHBIX OCei. Buael ynpyroin
CUMMETpPUHU: U30TPOIIHS,
OPTOTPOTHSI, TPAHCBEPCATbHAS
u3otponusi. Tunsl 1 0COOEHHOCTH
pa3pyuieHHs] KOMIO3HUTOB.

15-16

IIpuMeHeHne SHEepPreTHYecKoro
YCIIOBUS PACCIOEHUS U pacyeTa
Hecyllel cocOOHOCTH N3rnbaeMbIX
CJIOMCTBIX OaJOK, CHKaThIX
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KOMITO3UTHBIX CTEPXKHEH U TPYO.
MexaHunka pazpyLieHus
KOMIO3UTOB. TeH30pHO-
IOJIMHOMMAJIbHBIE KPUTEPUN
IpoYHOCTH. Kpurepuu npouyHocTu
KOMIIO3UTOB, YUYUTBIBAIOIINE
HaIIpaBJICHHBIN XapakTep UX
paspyuuenus. Kpurepuu npouyHOCTH
HaMOTaHHBIX KOMIIO3UTHBIX TPYO
IIPY PaCTSKEHUU, KPYYEHHUH U IIPU
CJI0KHOM HaITPSHKEHHOM COCTOSTHUM

d)opMa arrecralnmu

Bcero yacoB no pucuuruiiHe
BO CEJIbMOM CEMECTpE

18

36

54

pedepar

Bocbmoit

ceMecTp

MeTo/1bl CTATUYECKUX HCTIBITAHUI
KOMITO3UTOB. Ornpesenenue
CTaTUYECKUX CBOMCTB
CTEKJIOIJIACTHKOB M YTIICTUIACTHKOB
MIPU PaCTSKEHUU, CHKaTUH, U3THOE,
CJIO)KHOM HAITPSA)KEHHOM COCTOSAHHU.
Omnpenenenre MOayNel CBUTA
KOMIIO3UTOB IIPU KPYUYEHUU, CABUTE
U TI0 TIepHOAaM KPYTHIbHBIX
konebanuii. OcCOOeHHOCTH
WCIIBITAHUHN Ha U3TUO U OTIpEeICIICHHE
MEKCIIOMHOTO MOJIYJIsI CJIBUTA 10
nornpaske K nporudy. Metozsl
UCTIIBITAHUN KOMIIO3UTHBIX 00pa3IioB
Ha TOJI3Y4eCTh U OCHOBBI
HACJICICTBEHHOU TEOPUU
nomydectu. Anpo Abens u sapo
PaGotnoBa. [Togo6me N30XpOHHBIX
KpUBBIX. /[marpaMmma MrHOBEHHOTO
nepopMHUPOBaHUSL.
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Metozabl BBICOKOCKOPOCTHBIX
JUHAMHUYECKUX HUCIIBITAHUI
KOMIIO3UTOB. 3314y UCIIBITAHUH.
PacnipocTpanenue BOJIH.
KoadduimenT 1nHaMUIHOCTH.
["a3oBas myIika: CKOpoCTh CHaps/a.
[TpoOuBaHuE IIACTUH U OCTATOYHAS
MPOYHOCTh. TpexciioiHbIE U
MHOT'OCJIOMHBIE KOHCTPYKIIUU.
AnroputMu3anus 3aiad o
ne(hOpPMUPOBAHUH U IPOYHOCTH
MHOT'OCJIOMHBIX KOMITO3UTOB.
Meroas! pacuera Ha IPOYHOCTD U
JIOJITOBEYHOCTh. BinsiHue
KOHLEHTpALlUU HapsHKEHUH Ha
MIPOYHOCTH BOJIOKHUCTBIX
KOMITO3UTOB. Pacuer u
KOHCTPYUPOBAaHUE COCAMHEHUMN
uznenuit u3 [IKM (3axnenounsle,
KJIEEBbIE, MEXAHUUYECKHUE,
O6nomMexanuue-ckue). Pacuer
IIPOYHOCTH KOMITO3UTHBIX IUIACTHUH,
CTEepKHEH, IMINHAPUIECKIX
000JI0YEK MPU Pa3THUHBIX CXeMax
apmupoBanus. Pacuer u
IIPOEKTUPOBAHME KY30BHBIX J€TaJeH,
0aJoK, maHese n3 KOMIO3UTOB.

3-4

Turnosele 3JIeMEHTBI KOHCTPYKIUN U3
KOMITIO3UTOB, CIIOCOOBI UX
dbopmupoBanus u pacuera. Pacuer
IIPOYHOCTH U JIOJITOBEYHOCTHU
KOMITO3UTHBIX 0aJI0K, (hepMEHHBIX
KOHCTPYKLMIA, MHOTOCJIOMHBIX
IJIACTHH, IMaHeIeH 1 000JT0UCK.
[IpoekTHBII pacueT KOMIO3UTHBIX




neraneil. [IpoexTHslil pacuer
CTEKJIOIJIACTUKOBON PECCOPBI €
Y4€TOM MOJI3Y4ECTH, CII0KHOIO
rUOpUIHOIO apMUPOBAHMS,
BO3MO>KHOCTH PacCJIOCHUS NIpU
Kpy4deHuu 1 u3rude. IIpuHuIuIIEL
ONTUMAJILHOTO NTPOEKTUPOBAHUS
KOMIIO3UTHBIX MaTE€pHAJIOB-
KOHCTpYKIUK. OnTuMu3anus
CTPYKTYpbl apMUPOBaHUs
KOMIIO3UTHOT'O Kap/IaHHOTr'0 Bajia pu
IIEPEMEHHBIX yIJIaX apMUPOBAHMUS C
Y4E€TOM JUHAMHAYECKOU
YCTOMYMBOCTH, IPOYHOCTH U
00osoueuHoi (hopMBI IOTEPU
YCTOMYHUBOCTH.

Bb160p onTUMaNbHBIX CXEM
apMHUpOBaHUs JUIsl TPYO U COCYI0B
naByieHus. PaBHonpoyHble GaliIoHbI
nasneHus. Hursanas monens u
YTOYHEHHBIE KPUTEPUU IIPOYHOCTH.
Cxema O11eHKH HaJAE)KHOCTH OayuioHa
JUISL CKATOro NMPUPOIHOrO rasa Ipu
BO3HUKHOBEHUU B CTEHKaX J1€(PEKTOB
THUIIA TPELIUH U PACCIOCHU.
ITocoMHBIN METO BBIYUCIICHUS
HaIpsHKEHUN B CIIOSX
apPMHUPOBAHHBIX IUIACTHKOB C
IIPOU3BOJIBHOU CXEMOM
apMHUPOBAHMS. Y IPOIEHHBIN METO/T
pacydera JIsl CWIBHO aHW30TPOITHBIX
KOMITO3UTOB THUIIA YTJIETUIACTUKOB.

7-8

MukpoaedeKkTsl B KOMIOHEHTaX — B
BOJIOKHAaX u B Matpuiie. JlepexTsl B
apMUpPYIOIMUX daeMeHTax. JlepexTo

9-10




B Marpuiax. [ToBepxHocTH pa3zzena
«BOJIOKHO—MAaTPHIIA.
TexHOMOTrMYECKHE AEPEKTHI.
KoHcTpykumoHHbIE 1e(hEKTHI.
DKCIUTyaTaluOHHbIE 1e()eKThI

®dopma aTTecTanuu

Bcero wacoB no quciurinae
BO BTOPOM (BOCBMOM) CEMECTpE

20

20

68

pedepar

Hroro

38

20

36

122




[Tpunoxxenne 2 x
paboueii mporpamMme
MMHUCTEPCTBO OBPA3OBAHM S 1 HAYKU POCCUMCKON OEEPALINN

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXIEHWE BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI TOJIUTEX)

CrnenuansHocts: 01.03.02 Ilpukiannas MaTeMaTiKa 1 HHGOpMaTHKa
npoduis «VHTEIIeKTyalIbHbIE CHCTEMBI YIIPaBICHHE)

dopma 00ydeHHUs: OuHAS

Kadenpa: lunamuka, mpo4HOCTh MALTHH U COMIPOTUBIICHIE MaTEPHAJIOB

®OH/I OHUEHOYHbLIX CPEJCTB

MO JUCLUANIAHE

KoMno3uunoHHbie KOHCTPYKIMH 0eCMIJIOTHBIX TPAHCIIOPTHBIX CPEACTB

Mocksa, 2024 ron



Ta0muua 1

NMOKA3ATEJ1b YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUA

KOMIIETEHI U
NHAE | POPMYJIMPOBKA | I[lepeyeHb KOMIIOHEHTOB Texnosiorus ®opma CreneHu ypoBHeli 0CBOCHUSI KOMIIETeH Mt
KC ¢dopMupoOBaHN | OLIEHOYHOIO
A cpeacTsa
KOMIIeTeHHH
YK-1 Criocoben 3HarTh: Jlexus, P ba3oBblii ypoBeHb
OCYIIECTBIIATh IOUCK, | - KIACCU(PHUKALMIO U MIPAKTUYECKOE YO - crtoco0OeH BBIOPATh COCTAB M CTPYKTYPY
KPUTHYECKHUI aHAJIM3 | OCHOBHBIE CBOIMCTBA 3aHsATHE 3 apMUPOBaHUS KOMIIO3UTA JUIs
Y CHHTE3 COBPEMEHHBIX KOMIIO3UTOB caMmocTosATeNbHA | D KOHKPETHOH JIeTau
nHpOpMAIHH, - KpUTEPUH TPOYHOCTH s pabora IHoBbIIEHH B YPOBEHb
IIPUMEHATh KOMITO3UTOB, YUUTHIBAIOLINX - crtocoOeH BBIOpaTh ONTHMAJIBHBIN COCTaB U

CUCTEMHBIN ITOJIX O/
JUISL peIIeHUs
MOCTaBJIECHHBIX 33124

[1K-2

CrnocoOeH BecTH
rporiecc pa3paboTKu
ABTOTPAHCIIOPTHBIX
CPEICTB U UX
KOMIIOHEHTOB

HaIlpaBJICHHBIN XapakTep
pa3pyLieHus

Ymersb:

- BBIOpATh COCTaB U
CTPYKTYPY apMUPOBAHUS
KOMITIO3UTA 1J11 KOHKPETHOU
JeTaiu

- OTIPEJIENATH MOJTHBIN HAbOp
YIPYro-MPOYHOCTHBIX
XapaKTEPUCTUK U TTapaMeTPhI
KpUTEPHUEB MTPOUYHOCTH
Baapers:

- 9KCTIEpUMEHTATEHBIMHU
METO/IaMH OIPEACIICHUS
MOJTHOT0 Habopa ynpyro-
MPOYHOCTHBIX
XapaKTEPUCTHK
AQHU30TPOIMHBIX KOMITO3UTOB

CTPYKTYpPY apMHUPOBAHUs KOMIIO3UTA IS
KOHKPETHOM JETAJIN




- IpOorpaMMOM MOCIONHOTO
pacdera Hecylen
CIIOCOOHOCTH KOMIO3UTHBIX
KOHCTPYKIIUU




[Mpunosxxenne 2

K pabodeii mporpamMme
l'[epeqeﬂb OLHCHOYHBIX CPEACTB MO0 TUCHHUILINHE «KOMHO?-I/IIII/IOHHLIG KOHCTPYKIIMHA

0eCIUJIOTHBIX TPAHCHOPTHBLIX CPEACTB»

Ne OC

HaumenoBanue
OLIEHOYHOI'O
CpencTBa

KpaTKaH XapaKTECPUCTHKA OICHOYHOTI'0 CPEACTBA

IIpencraBnenue oLiEeHOYHOTO
cpencta B ®OC

YceTHBIN onpoc,
cobece0BaHme,
(YO)

CpelCcTBO KOHTpPOJIS, OpPraHM30BaHHOEC Kak
crieluaabHast Oecena [eIarOrHYeCcKOro
paboTHUKa ¢ oOydaromuMmcsi Ha TEMBI,
CBSI3aHHBIC C M3y4aeMOH JTUCUUILUIHHOW, WU
PAacCUMTaHHOE HA BBIACHCHHE 00beMa 3HAHUM,
00yJaroIerocsi Mo ONPEACICHHOMY pPa3eny,
Teme, mpodiaeme U T.11.

Bomnpoce! o
TeMam/pazenam
JVCUIUTUTHHBI

Pedepar
P)

[TpoayKT caMOCTOSATENBHOM PabOThI CTY/ICHTA,
MPECTABIISIONINNA COO0M KpaTKOE W3JI0KCHUE
B IINCBbMCHHOM BU/C IMOJTYYCHHBIX
pE3yJIbTaToB TEOPETUYECKOTO aHaim3a
OTpEICIICHHOM Hay4YHOU (yueOHo-
WCCIIC/IOBATEIILCKOM) ~ TEMbI, TIJIe  aBTOp
PAcCKpBIBAECT CYTh HCCIEAYEMON MPOOJIEMBI,
MPUBOJUT PA3JIMYHBIC TOUKH 3PEHUS, a TAKIKE
COOCTBEHHEIE B3IJIs1AbI HA HEC.

Tems! pedeparos

3auer

(©)

CpeactBo  MpoBeIEHUS  IPOMEKYTOUHOM
aTTeCTallud 10 pe3yibTaTaM BbIMOJIHEHUS
BCEX BHUIOB Y4eOHOHl paboThl B TEYEHUU
ceMecTpa €  TPOCTABICHHEM  OLICHKH
«3aUTEHO» UJTU «HE 3aYTEHO»

[TpumepbI 3a4eTHBIX
OWJIETOB

OK3aMeH
(Ok3)

CpeactBo  IpOBENEHUS  IPOMEXKYTOUHOU
aTTeCTallud II0 Pe3ylbTaTaM BBINOJIHEHHUS
BCEX BHUIOB Y4eOHOHl paboThl B TEYEHUU
ceMEeCTpa €  TPOCTABIECHHEM  OLICHKH
«OTJIIMYHOY, «XOpOILO»,
«(y10BJIETBOPUTEIILHOY i «HE
YIOBJIETBOPUTEILHO»

ITpumepst
9K3aMEHALIMOHHBIX
OouneToB




IIpumepsbl 3a4eTHBIX M IK3aMEHALIMOHHBIX OWJIETOB

[Tpunoxxenue 3

o Kypcy «KOMHOZ}I/IHI/IOHHLIC KOHCTPYKIIMH 0ecnMMJIOTHBIX TPAHCIIOPTHBLIX

CpeacTB»

MMHUCTEPCTBO OBPA3OBAHISA U HAYKH POCCHUMCKOM OEJIEPALINHA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICHIEI'O

OBPA30OBAHUS
«MOCKOBCKHM HOJII/ITEXHI/IUIIECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKHNH MOJINTEX)

®akynsrer TPAHCITOPTHBIN, kadenpa «/{HHaMuKa, IPOYHOCTS MALIMH M COPOTHBICHAE MATEPUATIOBY

Jucnumiraa KoMIo3uImoHHbIe KOHCTPYKIMH OECIIMIOTHBIX TPAHCIIOPTHBIX CPE/ICTB
CrrertmansHOCTH 01.03.02 IpukitagHas MaTemMaTnka M HHPOpPMAaTHKa
Kypc 4, cemectp 7

3AYETHBINA BUJIET Ne 4.

1. YcranoctHble CBOWMCTBA U MOI3YYECTh KOMITIO3UTOB.
2. Bapuannonno-matpuysbie (OPMYIHUPOBKY 33124 MEXaHUKHU TBEPJOTO Tea.

Vr1BepikaeHo Ha 3acenannn kadeapsl «___» ceHtsiops 20 T., mpoToKoI No

3aB. kadenpoit /A.A.CkBOpLOB/

HepequL BOIIPOCOB K 3a4CTy

Bonpocsl k 3auery Kon
KOMIIETCHIIUHN

Hctopus co3mannsi KOMIO3UIIMOHHBIX MATEPHAJIOB. YK-1, [IK-2
OcHoBHBIC cBoiicTBA M APQEeKThl TpUMeHeHHs Komro3uToB B | YK-1, IIK-2
MAaIIMHOCTPOECHUH
ITepBbIe NPUMEHEHUS CTEKIIOIIACTUKOB. YK-1, IIK-2
[IpuMeHEeHHEe  KOMITO3MTOB: aBHAIlMs W BOGHHAs  TexHWKa, | YK-1, IIK-2
CHOPTUBHOE CHAPSKEHUE, KAaHATBHI, MAXOBUKU—HAKOIIUTEIN DHEPIUH,
IIMHHBIA KOpJ, apMaTypa O€TOHa, MyJICHEMPOOWBAEMBbIE >KUJIETHI,
OpoHSs1, MEIUIIMHA, CTPOUTEIHCTBO, CYyIOCTPOCHHE
Onpenenenre U Ki1acCUPpUKaLKS KOMIIO3UTOB YK-1, lIK-2
Tpu cekpera NIPOYHOCTH KOMIO3UTOB (MacmTaOHbI 3ddekr, | YK-1, [IK-2
TOPMOYKEHUE TPEIIMHBI MMOBEPXHOCTBIO pa3lenia, CTATUCTHUYECKHMI
XapakTep MPOYHOCTH BOJOKOH)
Y nenpHast IPOYHOCTH U YACIIBHBIN MOLYJIb YK-1, IK-2
BnusiHue temMiiepaTtypsl ¥ BIaXHOCTU Ha CBOMCTBA KOMIIO3UTOB YK-1, IIK-2
J1oATOBEYHOCTh KOMIIO3UI[MOHHBIX MAaTEPUAIIOB YK-1, IIK-2
YcTanocTHbele CBOMCTBA U NOJI3YYECTh KOMIIO3UTOB YK-1, IIK-2
ComnpoTHuBIIeHHE KOMIIO3UTOB CABUTOBBIM JIe(OpMALIHSIM. YK-1, IIK-2
BosiokHUCTBIE apMUPYIOLIIE MATEPUAIIB YK-1, [IK-2




Macitabubii 3QPeKT MPOYHOCTH YK-1, IIK-2
CocTaB  creksia, JAWaMeTp W CBOHCTBa  cTeksoBOJIOKOH, | YK-1, IIK-2
MOBEPXHOCTHAs 00paboTKa

OU3NKO-MEXaHUYCCKUE, XUMHUYECKHE, Tepmuueckwe cBoiicTBa | YK-1, IIK-2
KOMITO3UTOB

CTpykTypa W MEXaHWYECKHE CBOMCTBa yrieBoJOKOH Ha ocHoBe | YK-1, IIK-2
MOJIMAKPUIIOHUTPUIIA

['uGpuHbIe MaTepUaibl C yIICPOAHBIMU BOJTOKHAMU YK-1, IIK-2
bopHeie, kepamudeckue, 0a3aIbTOBBIE BOJIOKHA. YK-1, IIK-2
[Tpumenenue 6opamtomunus. Kapoua-kpeMHHEBbIE BOJIOKHA. YK-1, lIK-2
Martpuiipl B KOMITO3UTE YK-1, IIK-2
MexaHnndyeckue, TeNJ0BbIe, XMMUYECKHUE CBOMCTBA. YK-1, IK-2
Ha3znauenue u kinaccudukamus MaTpHIl YK-1, IIK-2
TepMOIUTaCTUYHBIE U TEPMOPEAKTUBHBIE TIOJIUMEPDI YK-1, IIK-2
CTpyKTypHBIE OCOOCHHOCTH M MEXaHHUYECKHE CBOMCTBA KOMITO3UTOB, | YK-1, IIK-2
CXEMBbI U METO/Ibl ApMHUPOBAHUS

TexHoJIOTHS W3TOTOBJIICHHS JAeTaliell W wm3fenuid u3 momMepHbix | YK-1, IK-2
KOMIIO3UTOB

DEHOMCHOIOTHYECKIIA H  CTPYKTYpHBIA Tmoaxombl B Mexanuke | YK-1, IIK-2
KOMIIO3UTOB

BapuannonHsIil moaxos K orieHKe rpaHull 3P GEeKTUBHBIX MOTYJICH YK-1, IIK-2
[lonsstie  “u3oTponHoro” komrnosurta ¢ cumMmerpuudbiM | YK-1, IIK-2
pPacnoJIOKEHUEM TpeX U 00JIee CEMENCTB BOJIOKOH

Merton onpeneneHns ynpyrux KOHCTaHT U30TPOITHOTO KOMIIO3UTA YK-1, IK-2
Mexanuka nmedhopMupoBaHusS W paspymieHHS — KOMro3uTHBIX | YK-1, ITK-2
MAaTEpUAIIOB U KOHCTPYKLIHAN

Teopus ynpyroctu aHu30TPOITHOTO Tela YK-1, lIK-2
OcHoBHBIE ypaBHCHHS U Mojeiu aedopmupoBaHus MHOTocHoWHbIX | YK-1, IK-2
000J104YeK

O060011eHHbIM 3aK0H ['yKka 1 9MCiI0 He3aBUCUMBIX YIIPyrux koHcTanT | YK-1, [K-2
[IpeoOpazoBanue TEH30POB MPH MTOBOPOTE KOOPAMHATHBIX OCEH. YK-1, TIK-2
Tunbl 1 0COOEHHOCTH pa3pyIISHUS KOMIIO3UTOB YK-1, TIK-2
[TpuMeHeHHe SHEPreTHUECKOro YCIOBUsSA paccioeHus s pacueta | YK-1, IIK-2
HECYyIIeH CIOCOOHOCTH M3rH0aeMbIX CIIOMCTBIX OajoK, CXKaThIX
KOMIIO3UTHBIX CTEPXKHEH U TpyO

MexaHnuKa pa3pylieHusi KOMIIO3UTOB VK-1, TIK-2
TeH30pHO-TIOIMHOMUAJIBHBIE KPUTEPUH ITPOYHOCTH VK-1, IIK-2
Kputepuu mpo4HOCTH KOMIIO3UTOB, y4UThIBarolue HarpasieHHb | YK-1, ITIK-2
XapakTep UX pa3pylieHus

Kputepun TpOYHOCTH HAMOTAaHHBIX KOMIO3UTHBIX TpyOo mpu | YK-1, [IK-2
PACTSKEHUH, KPYUYECHHH U TIPU CIIOKHOM HAIPS)KEHHOM COCTOSIHUU
Bapuanmonno-marpuusabie  (pOpMYIUPOBKH mexanuku | YK-1, IIK-2

3aj1a4u
TBEPAOTO Tena




| Ouenku doiirra u Peiicca.

YK-1, IIK-2

MMHUCTEPCTBO OFPA3OBAHISA U HAYKH POCCUMCKOM OEJIEPALINHI

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJEHUE BBICHIEI'O

OBPA30OBAHUA
«MOCKOBCKHM HOJII/ITEXHI/IM‘IECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKHNH MMOJINTEX)

dakynbreT
Jucruniraa KoMIIo3uIMoHHbIE KOHCTPYKIIMH OCCIIMIIOTHBIX TPAHCIIOPTHBIX CPE/ICTB
CneunansHoctb 01.03.02 IIpukinagnas MmaremMatuka U H”HGOpMaTHKa

Kypc 5, cemectp 8

3K3AMEHAIIMOHHBIN BAJIET Ne 5.

1. SInpo AGens u ssupo PaboTHOBA.
2. HutsiHast MOJie) b M yTOUHEHHBIE KPUTEPHH IIPOYHOCTH.

Vr1BepikaeHo Ha 3acenannn kadeapsl «___» ceHtsiops 20 T., mpoToKo No

3aB. kadenpoit /A.A.CkBOpLIOB/

TPAHCIIOPTHBIMN, kadenpa «/IuHaMUKa, IPOYHOCTH MAIIHH H CONPOTHBIICHHE MaTePHAJIOB)»

[TepedeHpb BOMPOCOB K 3K3aMEHY

MHOTOCJIOMHBIX KOMIIO3UTOB

Bonpocsl k 3k3ameny Kon
KOMIICTCHIIUN

MeToabl CTATUYECKUX UCIIBITAHUN KOMIIO3UTOB YK-1, [IK-2
OmnpejeneHre  CTAaTHYSCKUX  CBOMCTB  cTekioruiacTukoB — u | YK-1, IK-2
VIJICTUIACTUKOB  TIPU  PACTSHKEHUH, CXKATHHM, W3TUOe, CII0KHOM
HaIPsHKEHHOM COCTOSTHUHT
OmnpeneneHre MoIyJield CABUTAa KOMITO3UTOB NpHU KpydeHuH, casure | YK-1, IK-2
Y TI0 TIEpHOJIaM KPYTHIIbHBIX KOJICOaHUM
OCcO0OCHHOCTH WCIBITAaHUN Ha W3ru0 W ompeneiecHue MexcioiHoro | YK-1, IK-2
MOJIYJISI CABUTA TIO TIOTPABKE K MPOTHOY
MeToapl HCIBITAHUH KOMIIO3UTHBIX 00pa3moB Ha moysydecth u | YK-1, IIK-2
OCHOBBI HaCJIEJICTBEHHON TEOPUHU MOI3yUECTU
Anpo AGens u sigpo PaboTHoBa YK-1, IIK-2
[Togo6ue N30XPOHHBIX KPUBBIX YK-1, IIK-2
JlnarpaMMa MrHOBEHHOT'O A€OPMUPOBAHUS VK-1, IK-2
Metoabt BBICOKOCKOPOCTHBIX JTUHAMHYECKHIX ucnpiTannii | YK-1, IIK-2
KOMITO3UTOB
Pacnipoctpanenue BosH. KoadpuireHT AMHAMUYHOCTH. VK-1, IIK-2
I'a30Bas mymika: CKOpOCTh CHapsaa. YK-1, IIK-2
[IpoOuBaHMe MIACTUH U OCTATOYHAS IPOYHOCTh YK-1, IIK-2
TpexcinoiHble 1 MHOTOCIIOWHBIE KOHCTPYKIIUH YK-1, IIK-2
Asroputmuzanus  3amad - 0 AedopmupoBanmu  u - npounoctd | YK-1, IIK-2




Mertonapl pacyera Ha IPOYHOCTH U 1OJITOBEYHOCTh YK-1, IK-2
BrusiHre KOHIIEHTpAIMU HAIMPsHKEHUH Ha MPOYHOCTH BOJIOKHHCTHIX | YK-1, IIK-2
KOMITO3UTOB.

Pacuer m xoHCTpyWpoBanue coeauHeHnid w3aenuii w3 I[IKM | YK-1, [IK-2
(3aKyenoYHbIe, KJIeeBbIe, MEXaHUISCKHUE, ONOMEXaHUIECKHUE)

Pacuer  mpouHOCTH KOMITO3UTHBIX IJIaCTHH, crepxkHe, | YK-1, IIK-2
UIMHAPUYECKUX 000JI0UEK MPHU PA3TMUHBIX CXeMaX apMUPOBAHMSI.

Pacuer m mpoekTHpOBaHHE Ky30BHBIX jaerajieid, Oamok, manener u3 | YK-1, IIK-2
KOMITO3UTOB.

Pacyer mpoYHOCTH ©  JOJTOBEYHOCTH KOMIIO3MTHBIX Oanok, | YK-1, IIK-2
(epMEHHBIX KOHCTPYKIIMWA, MHOTOCIIOWHBIX IUIACTUH, IMaHENed W

000JI0YEK.

[MpuHIMITBI ~ ONTHMAIGHOTO  MPOEKTHPOBaHUS  KOMIO3UTHBIX | YK-1, ITK-2
MaTepUaOB-KOHCTPYKITH.

OnTuMu3aIus CTPYKTYpbl apMUPOBAHUS KOMITO3UTHOTO KapaanHoro | YK-1, ITK-2
BaJia IIPU MEPEMEHHBIX yriaX apMUPOBAHUS C YUETOM JUHAMHYECKON
YCTOWYMBOCTH, TMPOYHOCTH M  000704euHOM (GOpMBI  MOTEpU
YCTOWYHUBOCTH.

BeiOop onTuManbHBIX cXeM apMupoBaHuWs s TpyO u cocymos | YK-1, IIK-2
JIaBJICHUS

HutsiHas monens U yTOUHEHHBIE KPUTEPUN HPOYHOCTH. YK-1, IIK-2
Cxema OlIeHKH HaI&KHOCTH OalllIoHa JUIs CKaToro npupoaHoro raza | YK-1, IIK-2
NpU BO3HUKHOBEHHMM B CTEHKaxX Je(PEeKTOB Tuma TpPEIIMH |
PacCIOEHU.

[TocnoitHpIi ~ MeTOJ ~ BBIYMCICHUS  HampsbkeHuit B cjosx | YK-1, IIK-2
aPMHUPOBAHHBIX ITACTUKOB C MMPOU3BOJIHLHOM CXEMOW apMUPOBAHUSI.

YnpomeHHbId  MeTOJ  pacueTa Ui CWibHO — aHm3oTpomnHbIX | YK-1, IK-2
KOMITO3UTOB THUIIA YTJIEIUIACTUKOB

JleheKThI B apMUPYIOIIMX AJIEMEHTAX. VK-1, IK-2
[ToBepxHOCTH pa3ienia «BOJOKHO—MATPHULIA» YK-1, lIK-2
JledexThl B MaTpuUIIax. YK-1, IK-2
MukpoaepekTbl B KOMIOHEHTAaX — B BOJIOKHAX YK-1, IIK-2
KoHcTpykiinoHnHbie 1eheKThI. VK-1, IIK-2
TexHomornueckue ae¢eKThl VK-1, IIK-2
3KcnnyaTauH0HHLIe I[e(beI(TBI YK-1, I[IK-2
PaBHOMIpOUYHBIE OaJUTOHBI TaBJICHUS YK-1, I[IK-2




IIpumepHbIe BONPOCHI /ISl YCTHOI'O ONPOCA MO JUCHHUILINHE
«KoMno3uuoHHbIe KOHCTPYKIMH 0eCITMIOTHBIX TPAHCIIOPTHBIX CPEACTB)
JJIS1 OLCHKHM KOMIIeTeH M H
(YK-1, IK-2)
1. Yto Takoe TEH30pPHO-TIOJMHOMHUAIbHBIE KpPUTEPUHM, U KAKOB UX
reoMeTpuueckuil 00pa3 B IPOCTPAaHCTBE HAPSKEHUI?
2. Kak crpodrcs mpenenbHble TOBEPXHOCTH MO0 PaOOTHOBY AJii COBMECTHO
paboTaroMX YIPYro-njaacTUYECKUX CTPYKTYp?
3. Ha uém ocHOBaHa (popMyIMpPOBKA KPUTEPUEB NMPOYHOCTH, YUUTHIBAOIINX
HaIIPaBJICHHBIN XapaKkTep pa3pyLICHHUs] BOJIOKHUCTBIX KOMIIO3UTOB?
4. Kak 3anmuchIBalOTCsS JIMHEHHBbIE KPUTEPUHM MHPOYHOCTH IJIsl JIBYX BHIOB
pa3pylLIeHNs] OJJHOHAMPABICHHBIX KOMIIO3UTOB?
5. Kak ompeaenuts U3 3KCHEPUMEHTOB MapaMeTpPbl JUHEHHOTO KpPUTEPHS
IIPOYHOCTH?
6. B uém Henmocrarok TpaauunoHHOM ¢opmynbsl JKypaBckoro s
OTpe/IeNICHUs] MPOYHOCTH MEXKCIOEBOIO CJABHUra MpU H3rHOE KOPOTKHUX
0aok?
7. Kak ompenensth napaMerpbl JIHMHEWHOTO KPUTEPUS PACCIOCHUS 110
pe3ysibTaTaM CTATUYECKUX U HUKINYECKUX UCIIBITAHUHN Ha U3THu0?
8. Kak HailTu mapameTpsl KpUTEpUs MPOYHOCTH KOMIIO3UTHBIX TpyO IO
00pabOTKe HKCIEPUMEHTAIBHBIX [aHHBIX B KOOpAMHATaX MPOEKIIMMA
HaIpsKEHUN Ha TIOCKOCTh, COAEPIKAIYIO HAIIPABIEHUE BOJIOKOH?
9. K kakoMy OCHOBHOMY BBIBOJy TMPUBOAWT MOJAETh pomMba U3
HEPACTSKMMBIX HUTEW MPH IBYXOCHOM PACTSIKECHNUN?
10.Kak ompenenuTh ONTUMAIBHBIN YrOJd apMUPOBAHUS IJISl JABYXOCHOBIO
pacTsKeHus?
11.YT1o 03HaYaeT TEPMHUH «PALMOHAIBHOE MPOEKTUPOBAHUE» MPUMEHUTETHHO
K KOMIIO3UTHOMY OaJUIOHY JIsl CKATOro rasa?
12.KakoBbI 3Tambl TOCIOHHOTO pacyeTa KOMITO3UTHBIX KOHCTPYKITHN?
13.B 4yeMm npeuMylecTBO MOCIOWHOTO METOJa s CUMMETPUYHBIX Map

cjoeB?

14.KakoBbl JOMYIICHUS B «HUTSHON aHAJIOTHHM» JIJI pacycTa HaMOTOYHBIX
000J1049eK?

15.B 4éM nmpuYMHA OCTAaHOBKHM TPEIIMHBI HEIMPOYHOW IOBEPXHOCTBIO
paznaena?

16.Kakue ommOku nomyctui ['opJoH B OOBSICHEHUH MEXaHM3Ma OCTAaHOBKH
TPEUIMHBI NOBEPXHOCTHIO pazena’?

17.KakoBbl MeXaHU3Mbl «COpachIBaHMs» KOHUEHTPALMU HaNpsHKEHUH B
BOJIOKHHUCTBIX KOMIIO3UTAaX C XPyNKOW MATPULIEH?

18.Kak o11eHUTh KOHIIEHTPALUIO HAPSKEHUM OKOJIO OCTaBUIEHCS TTOCIIE
pacilerieHUs] MEJKOW BHITOUKH?

19.TloueMy W B KakOM CTENEHU PA3JIMYAIOTCS TEOPETUUYECKUI
s pexTuBHBIN KOADOUITMEHTH KOHIIEHTPAITUN HATPSKCHUA?



20.KakoBbl 0COOEHHOCTH BJIMSHUE KOHIEHTpAalMM HaNpsDKeHU  Ha
OPOYHOCTh  PACHICTUIAIONIMXCS,  PACTPECKUBAIOIIMXCS M ICEBJO-
MIACTUYHBIX KOMITO3UTOB?

21.Kak pacTpecKkMBaHWE MAaTpHIBI CHUXKAeT 3PQPEKT OT KOHIEHTpPalUU
HaIpsLKEHUN?

22.YeM 10 CMBICIY pa3IUyYalOTCd IapaMeTpbl TOBPEKIEHHOCTH U
MOBPEKIAEMOCTH ?

23.Ha wuyeM ocHOBaHa THIIOTE3a BBEACHHUS XapaKTEPHOTO «paauyca
3aTyIUJICHUS» OTBEPCTHUS?

24.Yemy MOKET HAyYUTh KOMIIO3UTHOTO TEXHOJIOTA CTPYKTypa cydka?

25.ChopmynupyiiTe  OCHOBHBIC  TOJIO)KCHUS  MEXaHUKH  PACCESTHHOTO
paspyumieHus. Yrto Takoe mnapamerp (TEH30p) MOBPEKIACHHOCTU U
KMHETHUYECKOE YpaBHEHUE €ro pocra?

26.Kak BauseT CTaTHCTHMYECKW pa3OpoC TMPOYHOCTH BOJIOKOH Ha
pean3ainio UX MPOYHOCTH B OAHOHAIIPABICHHOM KOMITO3UTE?

27.ITouemy HeuenecooOpa3HO TpeOOBaHHE pPaBEHCTBA IPOYHOCTH BCEX
BOJIOKOH?

28.C uyeM cBsizaH MaciITaOHBIA APGPEKT MNPOYHOCTH TOHKUX XPYNKHUX
BOJIOKOH?

29.Kak mpumeHseTcs JMHEWHAs MEXaHHWKA pa3pylICHUS K BOJOKHUCTBHIM
KOMITO3UTaM?

30.Kak ouepretmueckass Teopusi ['puddurca MmMO3BONAET TOIYUUTH
HHEPTeTUUECKUI KPUTEPUN PACCIOCHUS WIIH PACIICTIIICHHS] KOMITO3UTa?

31.Kak ommcarp wMacmTaOHBI  3(G(EeKT TPOYHOCTH HA  OCHOBE
HHEPreTUUECKOr0 KPUTEPHs PACCIOCHUS IIPU U3TMOE U KpyuyeHUU?

32.KakoB MexaHN3M PacCIOEHUS C BBIIIEIKUBAHUEM CJIOEB TP CXKATUU?

33.Uto Takoe xapakTepHas TOJIIIMHA BBIIMIEIKABAEMOM TMOJIOCKKM U Kak OHa
CBsI3aHA C OTACHBIM pacrojiokeHueM aedexra?

34.KakoBa cxema pa3pymnieHuss KOMIIO3UTHOW TPYOBI 10 (hOpMe «KHTANCKOTO
dboHapukay?

35.Kak  ompenenuTh  palMOHANbHBIE  pa3Mephl  OJHOHANPABICHHON
KOMITO3UTHOM TPYyObI?



Tembl pedepaToB no nucuuminHe «K KoMno3unmoHHbIE KOHCTPYKIHH
0eCUJIOTHBIX TPAHCIIOPTHBIX CPEACTB»
A7l OlleHKH KoMmeTeHuii (YK-1, IK-2)

7-i1 ceMecTp

1. OcHoBHble 00BeKTHI U 3hDexTr pumeHenuss KM. CpoiicTBa u
KJ1accu(puKaIys KOMITO3UTOB.

2. Bunael [IKM. Bonokna, Mmatpuiibl. OCHOBBI KOMIIO3UTHBIX TEXHOJOTHMA.

3. Tpwu cexpera mpouHOCTH BOJOKHUCTHIX KM. Teopernueckast mpodHOCTh. 1-i
CEKpEeT MPOYHOCTU — MacIITaOHbIN 3P PexT.

4. TopMOXEHHE TPEIIUHBI TOBEPXHOCTHIO pa3jena. (2-i CeKpeT MPOYHOCTH).

CraTHCTUYECKHN XapaKTep MPOYHOCTH BOJIOKOH (3-i CeKpeT MPOYHOCTH).

MeTobl UCTIBITAHUN KOMITO3UTOB HA PACTSKEHUE, CIKATUE, CIT0KHOE

HaMpsLKEHHOE COCTOSIHUE.

7. OcoOEHHOCTH UCIIBITAHUN KOMITIO3UTOB Ha M3ru6. Crnonzanue c onop. U3rubd
OMMOJIyJIBHOTO MaTepuarna.

8. OmpeneneHrie MEKCIOMHOTO MOAYJIS CIIBUTA TIO MTOMIPABKE K MPOTHOY.

9. Ompenenenrie MOIYJIS CABUTA B INTOCKOCTH TIPH CABUTE IMAHENICH U PH
MepeKaIIMBaHUM KECTKOTO IIAPHUPHOTO YETHIPEX3BEHHUKA.

10. Onpenenennie Moayseit ciBUra Npyu KPy4eHUH KBAJPATHBIX TJIACTUH U
PSIMOYTOJIBHBIX 00pa3IoB.

11.Onpenenenue 2-x MOIyJIeH CABUTA IO IEPUOAY KPYTHIILHBIX KOJIeOaHUH.

12. Mexanuka KOMIIO3UTOB KaK 001aCTh MEXaHUKH TBEPJIOTO Tea.
Onpenenstomnme COOTHOIIEHUS.

13. Teopust ynpyrocta aHu30TponHbIX cpesl. O00061mennbi 3akoH ['yka. Yucno
HE3aBUCHMBIX YIIPYTUX KOHCTAHT.

14. Knacchl ynpyroi CMiMMETpHH (OPTOTPOTIHS, TPAHCBEPCATbHAS U30TPOIINS).

15. CBsi3b TEXHUUECKUX, MATPUYHBIX U TEH30PHBIX YIPYTHX KOHCTAHT.

16.[TocnolinpIit METOJ] pacyeTa MPOYHOCTH CIIOUCTHIX KOMITO3UTOB.
[IpeobpazoBanue Moaysel yIpyrocTy Mpu MOBOPOTE OCEH.

17.Cxembl ®otirta u Peiicca aiist onieHku 3 (HEKTUBHBIX YIIPYTUX MOIYJICH.

18. YrporeHHBIH OCTOWHBINA MeTO 1. MI30TpOITHBIE KOMIIO3UTHI U OTICHKA UX
MOZYJI YIPYTOCTH.

19. Bsizkoymipyrocts- Moaenu Maxkcsenna, Qoiirra, Keasuna. Onucanue
MOJI3Y4YECTH U PEIAKCALIUH.

20.TIono6ue nzoxpoH. O6paboTKa YKCIEPUMEHTOB Ha MOJI3y4eCTb.

21.HacnenctBennas teopus non3ydectu. OnpeneneHre napaMmeTpom sapa
AGens B HEMMHEWHOW HACTEACTBEHHON TEOPUH MOI3YIECTH.

22.3a1a4u ¥ METOJIbI TUHAMUYECKUX BHICOKOCKOPOCTHBIX HCTIHITAHUH,
AKCIIEPUMEHTAIIbHBIE YCTAHOBKHU.

23.CkopocTH pacipOCTPAHESHHS BOJIH PACTSDKCHUS U ciBura. Bomub! Penest u
JIaBa.

o o



24. MraoBeHHas quarpamma e opMUPOBAHUS U 3ama3/IbIBaHUE («3Y0))
TEKYUYECTH.

25.KoahpurmeHTs ATMHAMAYHOCTH MPH YJape U MPU JBHKESHUU.

26.[IpobuBanue miactuH. CKOpOCTh BbUIETa CHAPSIA U3 ITYIIKH.

8-ii cemecTp

1. Kputepuu npoyHOCTH BOJOKHUCTHIX KOMIIO3UTOB. [locTpoeHme npeaenbHbIX
MTOBEPXHOCTEN COBMECTHO pabOTAKOIINX CTPYKTYP.

2. Kpurepun TpOYHOCTH OJHOHAMNPABICHHBIX KOMIIO3UTOB  (JIMHEHHBIM,
KBaJPATUYHBIN).

3. Meron cymmupoBanus mpoyHocTel. «M30TpornHasy NpoyHOCTb.

4. JIBa JIMHEWHBIX KPUTEPUS MPOYHOCTU JJII OPTOTOHAIBHO apMHUPOBAHHBIX
IJJACTUKOB, TOCTABJICHHBIE HA INTIOCKOCTAX BO3MOKHOTO Pa3pyLICHUS.

5. TenzopHo-nonMHOMUaNbHbIE KpuTepun mpoyHocTd. Kpurepun Ilas-By,
INonpnenbnara-Konnosa, Manmeiictepa, Aniikenasu u Jip.

6. Kputepuum mpoyHOCTH [JJIsI HAMOTOYHBIX KOMIIO3UTHBIX TpPyO TIpH
PACTSKEHUH U TIPU KPYUCHUH.

7. HaxoxneHue napameTpoB KpUTEPUEB MPOYHOCTH B KOOPJAMHATAX MPOEKLINUN
HaIPSHDKEHUM Ha IUNIOCKOCTh Pa3pyLIEHUS.

8. Mogenp pomOa U3 HEPACTSKUMBIX HUTEH IJI ONMCaHUS MpeneabHOU
IOBEPXHOCTH MPOYHOCTH IIPHU CIIOKHOM HANPSKEHHOM COCTOSHUH.

9. «Hwutsnas anamorus» AJid pallMOHAIBLHOTO MPOEKTUPOBAHHUS HAMOTOYHBIX
KOMITO3UTHBIX 000JIOUEK U COCYAOB JIaBJICHHUS.

10. Pacyer u onrtumu3anusg 0ajuIoHa I CKATOTO ra30BOI0 TOILIMBA.

11. OnTumaneHOE NPOEKTUPOBAHME KOMIIO3UTHOTO KapJaHHOIO Bajla 10
KPUTEPUSAM IPOYHOCTH U JUHAMUYECKON YCTOMUYUBOCTH.

12. TIpoeKTHBIH pacueT CTEKIOIIACTUKOBOM MAIIOIMCTOBOM PECCOPBHI.

13. PaBHOonpouHbIe hopMbI Tpodus peccopsl. banka ¢ MOCTOSTHHOM IMII0IIA B0
CEYCHUS.

14. OnTuMu3zanys MajgoIMCTOBBIX CTEKJIOMIACTUKOBBIX PECCOP PABHOMPOUYHOTO
npo¢uiIsi CO CTENIEHHBIM 3aKOHOM M3MEHEHHUS Pa3MEpOB CEUCHUS.

15. Paccnoenre KOMIO3UTHBIX CTEPKHEN MPU CHKATHH.

16. Pa3pyiieHne KOMIO3UTHBIX TPYO MO hopMe KUTAMCKOTO (pOHAPHKA.

17. JlunelHbIi KpUTEPUN IPOYHOCTH ISl PACCIOCHUS KOMITO3UTHBIX 0aoK

IpHU U3ruoe.

18. DHepreTuyeckoe yclI0BHE pACCIOEHUS KOMIIO3UTHBIX PECCOP MPH
COBMECTHOM JIEWCTBUU U3TMOAOIIET0 U KPYTSIIET0O MOMEHTOB.

19. DxkcnepuMeHTaIbHbIE METO/AbI ONIPEACIICHNUS COPOTUBIEHUS KOMITO3UTOB
PacCIOEHUIO Ha 00pa3ax ¢ MEKCIOMHBIMU TPEIIMHAMM.

20. BausiHue KOHIIEHTPAIMH HAIPSKEHUH Ha TPOYHOCTHh KOMITO3UTOB.

21. BBeneHue xapakTEpHOro pa3Mepa MaTepuana Jijisi ONUCAHUs MacIITaOHOTO

s dekTa NpOYHOCTH.



22. JIByxcTaauitHble MOAEH MIPeApa3pyLIEHUs] KOMIIO3UTHBIX MaTEpPUAJIOB
OKOJIO OTBEPCTHHU.

23. MeToibI OIIEHKH MPOYHOCTH U KECTKOCTH TPEXCIONHBIX COHABUYEBBIX
ITAHEJIEW C COTOBBIM 3aII0JIHEHUEM.

24. MeTto/bl pacueTa Hecylei cnocOOHOCTH MEXaHUYECKUX, KIICEBBIX U
3aKJICTIOYHBIX COCTMHEHUM.

25. buomexaHnueckre MPUHILIHUIIBI CO3AaHUSI TPOYHBIX KOMIO3UTHBIX CTPYKTYP
Y MECT KPEIUIEHUS C UCIIOJIb30BaHUEM ONTUMAIIbHBIX KPHUBOJIMHEWHBIX
TPAEKTOPHUM YKIIAJKU BOJIOKOH.

26. IIpoexTHBIN pacyeT KOMIIO3UTHOM OJTHONUCTOBOM PEeCCOPHI

27. OnTuManbHOE MPOSKTUPOBAHUE KOMITO3UTHOTO KapAaHHOTO BaJa.

28. PammonanpHOE apMupOBaHue OajuioHa JUIs CKaToro rasa.



