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1. Ileau ocBOeHMS AMCIHUILJINHDI.
OCHOBHOH IIeJBbI0 OCBOECHUA  JUCLMIUIMHBI «KoMmo3unumonubie
KOHCTPYKIUM 0€CNMJIOTHBIX TPAHCIOPTHBIX CPECTB» CIEYET CUUTATh!

- NOATOTOBKY bakamaBpa K J€SITENBHOCTH, CBSI3AHHOM C MPOEKTHUPOBAHHEM
KOMIIO3UTHBIX KOHCTPYKUMH JUIS Pa3JIMYHBIX OTpacied MalIIMHOCTPOCHUS U
TPaHCIIOPTA C IPUMEHEHUEM COBPEMEHHBIX CPEJICTBA BBIYMCIUTEIBHON TEXHUKHU U
KOMIIBIOTEPHBIX IIPOrPAMM.

K ocHOBHBIM 3ajayamM OCBOCHMS AUCUUILIMHBI «KomMmo3uumoHHbie
KOHCTPYKIHUH 0eCIIMIOTHBIX TPAHCIIOPTHBIX CPEACTB) CIEAYET OTHECTHU:

- U3y4YCHHE METOJIOB M CPEJCTB JJIsl ONpeeTCHNUS MEXaHNUYECKUX CBOMCTB HOBBIX
KOMITO3UTHBIX MaTEPUAJIOB;
- OCBOCHHE METOJOB MPOEKTUPOBAHUS KOMIIO3UTHBIX KOHCTPYKIIMH U BBIOOpaA
ONTUMAIBHBIX CTPYKTYP apMUPOBAHUS JIJIsl 3aJJaHHOTO BUJIa HATPY)KCHUS;
- O3HAaKOMJICHHE C OCHOBHBIMU MPEUMYIIECTBAMU, KOTOpPbIE MOTYT OBIThH
JOCTUTHYTHI IPU 3aMEHE TPAJAUIIMOHHBIX CIIABOB HA KOMITO3UTHI.
2. Mecto nucuumiaunsl B cTpykrype OOII 6akanaBpuara.

JucnurnuHa «KoMMo3uImoHHbIC KOHCTPYKIIHH OECITUIIOTHBIX
TPAHCIIOPTHBIX CPEJCTB» OTHOCUTCS K 4YacTd, (QopMupyeMod y4YacTHUKaAMU
oOpa3oBaTelbHBIX OTHOUIEHUNH broka 1 ocHOBHOI 00pa3oBaTeNbHON MPOrpaMMBbI
OakanaBpuara.

«KoMMO3UIIMOHHBIE KOHCTPYKIUU OECHUIIOTHBIX TPAHCHOPTHBIX CPEICTB»
B3aMMOCBSI3aHa JIOTUYECKH M COJEPXKATEIbHO-METOJIUYECKH CO CIEAYIOIUMHU
nucuuIimHaMu 1 npaktukamu OOIT:

- OCHOBBI MaTepUATIOBECHUS U COMIPOTUBIICHUSI MATEPHATIOB

- KoHCTpyKIns 1 yCTpOCTBO COBPEMEHHBIX TPAHCIIOPTHBIX CPEICTB

3. Ilepeuenb MIAHNPYEMBbIX Pe3yJIbTATOB 00YUYeHUsI 10 JUCIHUIIINHE,
COOTHECEHHbIE C MJIAHNPYEMBbIMH Pe3yJ1bTATAMH OCBOECHUSI 00pa30oBaTeILHOIM
NPOrpaMMBbl.

B pesynbprate ocBOEHUS AUCIUIUIMHBI y OOydaromuxcs (GOpMUPYIOTCS
CJIEIYIONINE KOMIETSHIINU U JTOJDKHBI OBITh JJOCTUTHYTHI CIEIYIONIUE PE3yIbTaThI
oOydeHusl Kak dTar (OPMUPOBAHUS COOTBETCTBYIOIINX KOMITETCHITHIA:



Kon

B pe3yabTaTe ocBOCHUs

IlepeyeHnb MIIAHUPYEMBIX Pe3yIbTATOB

KoMIIeT o0pa3oBaTe/IbHOM
CHIIUH NMPOrpamMmmabl
00y4aroImiics J0J5KeH
00J1a1aTh:
YK-1 Cnoco0OeH ocyiiecTBiIsATh | 3HATH:
IIOMCK, KPUTUYECKUI - KJIacCU(PMKALMIO U OCHOBHBIE CBOMCTBA
aHaJu3 U CUHTE3 COBPEMEHHBIX KOMIIO3UTOB
uH(OpMALIMH, IPUMEHATD | - KPUTEPUHU IPOYHOCTH KOMITIO3UTOB,
CUCTEMHBIN MOAXO0 JJIs YUMTBIBAIOIUX HAIIPABICHHBIA XapaKkTep
pelIeHus OCTAaBJICHHBIX paspylieHus
3aja4 YMeTh:
- BBIOpATh COCTaB U CTPYKTYPY apMUPOBAHUS
KOMIIO3UTa JUIsl KOHKPETHOW J€TaIn
- OIIPEeIEeNSATh MOJIHBIN HAOOp YIpyro-
IIPOYHOCTHBIX XapAKTEPUCTUK U MAPAMETPBI
KpUTEPUEB MPOYHOCTH
I1K-2 Crnioco0eH BecTH Mpoiiecc

pa3paboTKu
aBTOTPAHCIIOPTHBIX
CPEICTB M UX
KOMIIOHEHTOB

Baaners:

- SKCTIEPUMEHTAITBHBIMUA METOAAMHU
oTpeJieieHus TOJTHOTo Habopa yIrpyro-
MIPOYHOCTHBIX XapaKTEPUCTUK AaHU30TPOIHBIX
KOMIIO3UTOB

- IPOTPaMMOM MOCIOWHOTO pacyeTa HEeCYIIen
CIIOCOOHOCTH KOMITO3UTHBIX KOHCTPYKIIH

Crpyktypa U

4. CTpyKTypa M coepKaHue TUCHUIINHBI.
OO6mast Tpy1I0EMKOCTh AUCIUIUIHHBI COCTABIISIET 6 3a4€THBIX €IUHUIIBI, T.C.
216 akamemumyeckmx yaca (M3 HuUX 122 wyaca — camocrosTenbHas paboTa
CTYACHTOB).
Ha derBeproM Kypce B €eAbMOM CEMECTPE BBIICIAIOTCS 3 3a4eTHBIC
equauIpl, T.. 108 akamemuyeckux wacoB (M3 HUX 54 yaca — caMOCTOSITEIbHAs
paboTa CTyJIEHTOB).
Ha uerBeprOoM Kypce B BOCBMOM CEMECTPE BBIACISIOTCS 3 3a4CTHBIC
equauIpl, T.6. 108 akamemuuecknx yacoB (M3 HUX 68 4acoB — camMoOCTOSITENbHAS
paboTa CTyJIEHTOB).
Paznensr aucuuminabel «KOMIO3MIMOHHBIE KOHCTPYKUMH 0eCMJIOTHBIX
TPAHCHOPTHBIX CPEACTB» U3YUYaIOTCSl Ha YETBEPTOM Kypce.

COJIepIKaHUE

JUCUMILIMHBI «KoMmo3uumuoHHbIE

KOHCTPYKIIMH 0eCIMJIOTHBIX TPAHCIOPTHBIX CPEACTB» II0 CpOKaM MW BHUIaM

paboThl oTpaxkensl B [Ipunoxenun 1.




Conepxxanue pa3/iesioB JUCHUILUIUHBI.
Ceabmoii cemecTp

A. BBenenue

[Ipenmer, 3amaun u coaepkaHue AUCUMIUIMHBL. CTPYKTypa Kypca, €ro MeCTo
U poJib B MOATOTOBKE, CBSI3b C JIPYrUMU AMCHMIUIMHAMUA. OCHOBHBIE TEPMUHBI U
onpenenenus. OCHOBHbIE CBOMCTBA M 3(PQPEKTbl NPUMEHEHHUS KOMIIO3UTOB B
MaIlIMHOCTpOeHUH. VcTopusi co3paHus KOMIO3UMIMOHHBIX MaTepuaioB. [lepBbie
OPUMEHEHHS] CTEKJIOMIACTUKOB. (OCHOBHbIE TpeOOBaHHUS K KOHCTPYKUHMOHHBIM
MaTepuajiaM B MallMHOCTpOeHUH. [IprMeHeHne KOMIO3UTOB: aBUallUs U BOCHHAS
TEXHHKA, CIMOPTUBHOE CHApSKEHUE, KaHAThl, MAaXOBUKH—HAKOIUTEIU HHEPTUH,
MIMHHBIA  KOpJ, apMarypa OeTOoHa, MyJIEHENPOOUBAaEMbIE >KUJIEThI, OpOHS,
MEIMIINHA, CTPOUTEIBCTBO, CYJTOCTPOEHUE.

b. KoHCTpYKIIMOHHBbIE CBOMCTBA KOMIIO3ULIMOHHBIX MATEPHAJIOB.

[IpencraBnenusst o kxommo3utax. OmnpeaerneHue U KiacCU(PUKAIUS KOMIIO3UTOB.
Tpu cekpera NPOYHOCTH KOMIO3UTOB (MacmITaOHBIA SPEHEKT, TOPMOKECHHE
TPEIIMHBI TMOBEPXHOCTBIO pa3lelia, CTAaTUCTUYECKUN XapakTep MPOYHOCTH
BOJIOKOH). KOHCTPYKUHMOHHBIE W TEXHOJOTWYECKHE CBOMCTBA KOMIIO3UTOB.
VY nenpHas NpOYHOCTH U yAEIbHBIA MOYJIb. CTpyKTypa, CBOMCTBA Y MPUMEHEHHUE B
TEXHUKE TOJTUMEPHBIX W KOMMO3UTHBIX MaTepuanoB (I[IKM). JlonroBeyHocTb
KOMITO3UIIMOHHBIX MaTepHaoB. BiusHue TeMIiepaTypbl U BIAXKHOCTH Ha CBOMCTBA
KOMIO3UTOB. KimMaTudyeckue UCIbITaHUS U CTapeHUE. Y CTAJIOCTHBIE CBOMCTBA U
MOJI3Y4ECTh KOMIIO3UTOB. ConpoTuBieHue KOMIIO3UTOB CIABUTOBBIM
nedopmanusiM. BomokHUCTBIE apMupyOIIHe MaTepranbl. MacmTabHblii dh ekt
npouyHoctu.  CrexnsiHHble BosiokHa. CocTaB cTekia, OHAMETP U CBOWCTBA
CTEKJIOBOJIOKOH, IMOBEpXHOCTHass 0o0pabotka. IlomydabpukaTel: poBUHTH, TKaHH,
MaThl U3 PYOJICHBIX BOJIOKOH, TEKCTWJIbHAs CTEKJIOBOJIOKOHHAS  TMpsiKa.
N3MmenbueHHbIE BOJOKHA, NOKPBHITHA. Bpicokocwimkatel U KBapu. Pusuko-
MEXaHWYECKUEe, XHMHYECKHE, TEPMUUYECKHE CBOICTBAa.  BbICOKOMpOuYHBIE U
BBICOKOMOJYJIbHBIE ~ yIJI€pOoJHble BOJOKHA. CbIppe [ HUX  MOJIYyYCHHUS.
KapGonmzanms u rpadutmzanus. CTpyKTypa W MEXaHHYECKHE CBOWMCTBA
YTJIEBOJIOKOH Ha OCHOBE MOJUAKPHIOHUTPUIIA. BOJIOKHA U3 MTEKOB. DIEKTpUUECKUE
CBOMCTBA BOJIOKOH. YTJICTUIACTUKUA C TEPMOIUIACTUYHBIMU M TEPMOPEAKTUBHBIMHU
CBA3yIOIMMH. ['MOpHIHBIE MaTepuaabl C YIrJIEPOAHBIMU BOJOKHAMH. YTJIEPOI-
VIJIEpOAHbIE MaTepuajbl, TEXHOJOTHH, CBOWCTBa, MpuMeHeHue. (OOpaboTka
YIJIEIIacTUKOB. BopHbIe, KepaMmuueckue, 0a3albTOBbIE BOJOKHA. TEXHOJIOTHUS
noyiydeHusi O00poBOIBGPAMOBBIX W OOPOYTIIEPOMHBIX BOJOKOH. [IpuMenenme
OOopaTtOMUHUS. KapOun-kpemHueBbie BOJIOKHA. BricokoMoOmneKysipHbIE,
BBICOKOMOJTYJIbHbIE OpPraHMYECKHE, apaMUJIHbIe BOJIOKHA M TKaHM HAa WX OCHOBE.
Texnonoruun nonyuenusa. Kesnap, CBM. Mexannueckue, TEIJIOBbIC, XUMUYECKUE



cBoiicTBa. Matpuubl B kKoMmmosute. Ha3zHaueHune u kimaccudukanuss MaTpuil.

Kepamunueckas, = MeTtajuinueckas,  NOJHUMEpPHAs,  yIJIEpOAHAs  MaTpHULBIL.
TepMoracTuuHble U TEpMOpEakTUBHble  monumepbl.  [lonusduphele,
(denondopmanbaeruaHble, 3MOKCUIHBIE, MOIMUMHUAHBIE, KPEMHUHOPTraHUYECKUE
CBA3yloImMe.  MeToapl  OTBEpKACHUS.  YCKOPUTENH,  IUIACTU(DUKATOPHI.

CTpyKTypHBIE OCOOCHHOCTH M MEXaHUYECKHE CBOMCTBA KOMIIO3UTOB, CXEMbI U
METOAbl apMHUPOBAaHUA. TKaHHBIE KOMIIO3UTHL. XaOTUYECKOE apMUPOBAHME,
OPUEHTUPOBAHHOE ApPMHUPOBAHUE BOJIOKHAMH, TPEXMEPHOE, MPOCTPAHCTBEHHOE
apMupoBaHue. TE€XHOJOTUS M3TOTOBJICHUS NETAIEM U U3JECIUNA U3 TOJTUMEPHBIX
KOMIIO3UTOB.  [Ipomecchl HM3roTOBIEHUS ACTANIEM W HU3ACIUU U3 TOJIUMEPHBIX

BOJIOKHUCTBIX KOMITO3HUTOB. Texuomorus U3TOTOBJICHUS YIJIEPOAHBIX
KOMITO3ULIMOHHBIX MAaTepUaJioB. [IOHATHE O TEXHOMOTMYECKUX HANPSIKECHUSIX.
TexHoOrMM W3rOTOBIEHUS JeTaliel n3 IIKM: HaMoOTKa, BBIKJIagKa U

(I)OpMOBaHI/IC MMpCnperoB, 3KCTPy3usd, IMyJTPY3Uusd, JIUTHC IO JABJICHUCM. MCTOI[]'::I
MEXaHUYECKOU O6pa6OTKI/I U COCAUHCHUS IMOJTUMCPHBIX KOMITIO3UTHBIX I[eTaJIeﬁ.

B. DiieMeHTBI MeXaHMKH YIIPYTOro AHU30TPOITHOI0 TeJia.
DOEHOMEHOJIOTUYECKU M CTPYKTYPHBIM TOAXOJbI B MEXaHUKE KOMIIO3UTOB.
Bapuanuonnsiii mogxon k oreHke rpaHull 3 @exktuBHbIX Moayied. OreHku
Qoiirta u Peiicca. [loHaTue “U30TPONMHOrO” KOMIIO3UTa C CHUMMETPUYHBIM
pPacrnoyioKeHHEM TpeX U OoJiee CeMeCTB BOJIOKOH. MeTo; ompeesieHus YIpyrux
KOHCTaHT U30TPOIHOTO KOMIIO3UTA. Y PABHEHUS] MEXAHUKHU CIOUCTBIX KOMIIO3UTOB.
Mexanuka aepOpMUpPOBaHUS M pa3pyIICHHs KOMIIO3UTHBIX MATEpUAJIOB H
KOHCTpyKUMi. Teopuss yOopyroctd aHU30TPONHOrO Tena. BapuanunoHHO-
MaTpuyHble (GOPMYIMPOBKH 3a7ad MEXaHUKH TBepAoro tena. (OCHOBHBIC
yYpaBHEHHS U MOJAENIU AehOPMHUPOBAHUS MHOTOCIOWHBIX 0007049eK. OO00IICHHBIN
3ak0oH ['yka ¥ YHMCJIO HE3aBUCHUMBIX YNPYTHX KOHCTAHT (B oOmeM ciydae — 21
yrpyras. KOHCTaHTa aHU30TPOIHOro Marepuana).  [IpeoOpazoBaHue TEH30pPOB
IIPU MOBOPOTE KOOPAMHATHBIX OCEH. Buabl ynpyro CUMMETpHU: H30TPOMUS,
OpTOTpONHS, TpaHCBEpCalbHAS HM30TPOMUA. THIBI U OCOOCHHOCTU pa3pyIICHUS
KOMIIO3UTOB. [IprMeHEHHE 3HEPreTUYECKOTrO YCIOBHUS PACCIOCHUS I pacyera
HECyIIeld CIMOCOOHOCTH HM3TM0AEMBIX CIIOUCTHIX OaloOK, CXKAaThIX KOMITO3HTHBIX
cTepkHell U Tpy0. Mexanuka pa3pylieHus  KOMIIO3UTOB. TeH30pHO-
[MOJJMHOMHAJIBHBIE KPUTEPUH NPOYHOCTU. KpHUTEpuM MNPOYHOCTH KOMIIO3UTOB,
YUYUTBHIBAIOLME HAIIPABICHHBIA XapakTep uX paspyuieHus. Kpurepuu npoyHoctu
HAaMOTaHHBIX KOMIIO3UTHBIX TPYO NPHU PACTIKEHUHM, KPYUYEHUU U TPU CIOKHOM
HaNpsKEHHOM COCTOSTHHM.

Bocbmoii cemecTp.

I'. MeToanl MexaHHYEeCKHX HCNBITAHUH BOJOKHHUCTHIX KOMIIO3UTOB.
MeToapl CTaTUYECKUX HCIBITAHUM KOMITO3UTOB.  OmpenesieHne CTaTUYECKUX
CBOMCTB CTEKJIOIJIACTUKOB M YTJICIJIACTUKOB IPH PACTSIKEHUHU, CKATHHU, WM3THOE,
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CJI0KHOM HANPSHDKEHHOM cOCTOsIHUU. OmnpenesneHue MOAyJel CIBUTa KOMIIO3UTOB
IpU KPYYEHHH, CABUTE U MO MEPUOAAM KPYTHIbHBIX KojeOaHuil. OcoOeHHOCTH
UCIIBITAHUI Ha U3rM0 U ONpe/ieJIeHuEe MEXKCIONHOr0 MOYJIs CABUIa IO MOIMpPaBKe
K mporu0y. MeToapl HUCHBITAHMM KOMIIO3UTHBIX OOpa3lloB Ha MOJ3y4ecTb M
OCHOBBI HAcCJIEICTBEHHOW TeopuH moizydyectu. Sapo AGens u sapo PaboTHOBa.
[lonobue M30XpOHHBIX KPHUBBIX. JluarpaMma MrHOBEHHOTO JAe(pOPMHUPOBAHUS.
MeTtoapl BBICOKOCKOPOCTHBIX JHMHAMWUYECKUX HCIBITAHWM KOMITO3UTOB. 3aJadyu
ucneiTanuil. Pacnpoctpanenue BosH. Koadduument aunammunoctu. [azoas
MyIIKa: CKOPOCTh cHapsiaa. [[poOuBaHue MIIACTUH U OCTATOYHAS! TPOYHOCTb.

. MeToabl pacyeTa ¥ ONTUMHU3ANUN KOMIIO3UTHBIX 3JIEMEHTOB.

TpexcioiiHble W MHOTOCIOMHBIE KOHCTPYKIMHU.  AJNTCOpUTMH3ALMS 3a7ad o
neOpMUPOBAHUU U TPOYHOCTU MHOTOCIONHBIX KOMITIO3UTOB. METO/ bl pacyeTa Ha
OPOYHOCTh W JIOJITOBEYHOCTh. BiusSHHE KOHUEHTpAallMd HaNpsHKeHUH Ha
MPOYHOCTh BOJOKHUCTBIX KOMIO3UTOB. PacueT U KOHCTPYMPOBAHUE COETUHEHUN
m3nenuii u3 [IKM (3akieniounble, KieeBble, MEXaHHMUYECKHE, OMOMEXaHUUECKue).
PacyeT mnpoYHOCTM KOMMO3WTHBIX IIJIACTUH, CTEPKHEH, [UIMHIPUYECKUX
000JI04eK TIPU Pa3IUYHBIX CXeMax apMmupoBaHus. PacdueT u mnpoekTupoBaHUE
Ky30BHBIX JeTajieil, 0ajok, MaHele u3 KOMIIO3WUTOB. TUMOBBIE 3JIEMEHTHI
KOHCTPYKIIMA W3 KOMIIO3UTOB, CIOCOOBI WX (hOpMHUpOBaHUS U pacueTta. Pacuer
NPOYHOCTH W JOJTOBEYHOCTH KOMIIO3UTHBIX OalloK, (hepMEHHBIX KOHCTPYKIIUH,
MHOTOCJIOWHBIX IJIACTHH, MaHenel u 00osouek. [IpoekTHBIN pacueT KOMIIO3UTHBIX
netranei. [IpoeKTHBIN pacdyeT CTEKIOIIACTUKOBOM peCCOPhI C yUETOM IMOI3YUYECTH,
CJIO)HOTO THOPUIHOTO apMHUPOBAHMUSI, BO3MOKHOCTH PACCIOCHUS NIPU KPYUEHUU U
n3ruoe. [IpUHIMIBI ONTUMATBHOTO MTPOSKTUPOBAHUSI KOMITO3UTHBIX MATEPUAJIOB-
KOHCTpyKIMi.  OnTuMu3zanus  CTPYKTYpbl ~ apMUPOBaHUS  KOMIIO3UTHOTO
KapJaHHOT'O BaJla IPU MEPEMEHHBIX YriaX apMUPOBAHUS C YUETOM JUHAMUYECKOM
YCTOMYUBOCTH, IPOYHOCTH B 00071049€UHON (POPMBI MOTEPH YCTOHUUBOCTU. Br1OOp
ONTUMAJIBHBIX CXEM apMUPOBaHUS ISl TPYO M COCYIOB NaBieHus. PaBHOIpouHbIe
OannoHbl naBieHud. HuTsHas Monenbs M yTOYHEHHBIE KPUTEPUH MPOYHOCTH.
Cxema OIIGHKM Haa&KHOCTH OallJloHa [UIsi CXKAaTOTO MPUPOJHOTO Trasza MpH
BO3HUKHOBEHUU B CTEHKaX Je(EKTOB TUIA TPEHIMH M paccioeHuid. [locimonHbit
METOJ] BBIYMCIICHUS HANPSKEHU B CIOSIX ApPMHUPOBAHHBIX IUIACTHKOB C
MIPOU3BOJIBHOW CXEMOW apMHUPOBAHUs. YTPOILICHHBIM METOJ pacdeTa il CHIIBHO
AHU30TPONHBIX KOMIIO3UTOB THUIIA YIJIEIJIACTUKOB.

E. ledexTnl 1 MeXaHHKA pa3pylIeHUs1 KOMIIO3UTOB

MukponedexkTsl B KOMIOHEHTaX — B BOJOKHaxX W B Marpuue. [ledextsr B
apmupytomux siemeHtax. Jlepextsr B wmarpumnax. IloBepxHocTu pasznena
«BOJIOKHO—MaTtpunia». TexHomorndeckue nedexTsl. KoHCTpYKIIMOHHBIE Ne(EKTHI.
OKCIuTyaTarmoOHHbIC e()EKTHI.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.



MeToauka mpenomaBaHUs AUCHUIUIMHBI «KOMITO3UIIMOHHBIE KOHCTPYKIIUU
OECTIUIIOTHBIX TPAHCHOPTHBIX CPEACTB» W peanu3alusl KOMIIETEHTHOCTHOTO
MoaXofAa B  M3JIOKEHWW W BOCHOPHATHM  MaTepuala MpeaycMaTpuBaeT
WCTIONb30BAaHUE CIICAYIONIUX AKTUBHBIX W WHTEPAKTUBHBIX (OPM TPOBEACHHS
TPYNIOBBIX, WHAWBUAYadbHBIX, ayAUTOPHBIX 3aHATHH B COYETAaHUU C
BHEAyIUTOPHOW  paboTroii ¢  menpto  (GOpMHpPOBaHHS W Pa3BUTHS
po(hecCHOHATBFHBIX HABBIKOB, 00YYaIOIIUXCS:

— 00Cy’)KJIeHHE U 3allliTa Ha CEeMHHapax pedeparoB M0 TUCIUILINHE;

— TIOATOTOBKA, TMpEACTaBlIeHHE U  OOCYyXKJeHHEe Tpe3eHTaluld Ha
CEMHUHAPCKUX 3aHATHIX;

— TIPOBEJCHUE MAaCTEep-KJIacCcoOB HKCHEpTOB W bakamaBpoB Mo MeTojam
UCTIBITAHHI KOMITO3UTOB.

YnaeneHBIE BEC 3aHATHH, TPOBOJMMBIX B HMHTEPAKTUBHBIX (opmax,
OTIpe/IeNICH TJIABHOW IENBI0 M COACpPKAHHEM IUCIUIUTMHBI «KOMITO3UIIMOHHbIE
KOHCTPYKITMH OCCIMIIOTHBIX TPAHCTIOPTHBIX CPENICTB», U B IEJIOM IO TUCITUTUINHE
cocraBisier 25% ayaMTOPHBIX 3aHSITHIA. 3aHATHA ~ JIGKIIMOHHOTO  THIA
coctaBisAoT 50% oT o0beMa ayIUTOPHBIX 3aHATUH.

6. OneHouHbIE cpeacTBA ISl TEKYIIEr0 KOHTPOJISI YCIIeBaeMOCTH,
NPOME;KYTOYHOM aTTeCTAIMM N0 UTOraM OCBOEHM S JUCHUIIMHBI U Y4eOHO-
MeToAu4YecKoe odecrevyeHne CaMoCTOsATeJIbHOMH paboThI CTY/ICHTOB.

B mnpouecce 00yueHMs] HCHONB3YIOTCS CJEAYIOIIME OLEHOYHBIE (OPMBI
CaMOCTOSITETIbHOW pabOThl CTYAEHTOB, OLIEHOYHBIE CPEICTBA TEKYIIETr0 KOHTPOJIS
yCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTALINNI:

B ceabMoM cemecTpe

- pedepar o temam: «OCHOBHBIC THIBI M CBOWCTBA KOMIIO3UTOBY», «MeETObI
UCIIBITAHUNA KOMITIO3UTOB» M «MexaHuka Jae(opMUpPOBAHUS KOMITO3UITMOHHBIX
MaTepHuagoB» (MHAUBUIYATBHO I KAXI0TO 00yJaromerocs).

B BocbMOM cemecTpe
- MOATOTOBKA pedepaTa v BHICTYIUICHHE HA CEMHUHAPCKOM 3aHSTUU C TIPE3EHTAIUEH
u  oOcyxaeHHMeM Mo TeMaMm: «MexXaHuKa pa3pymeHus KOMIO3UIIMOHHBIX
MarepuanioB», «lIpuMepbl NPOEKTHOTO pacyeTa KOMIO3UTHBIX 3JIEMEHTOB
KOHCTPYKIUI» (MHIUBUIYAIBHO TSI KAXKJI0T0 00YUYaroImIerocs).

OOpa3mpl TECTOBBIX 3aJaHUN, KOHTPOJBHBIX BOIMPOCOB, TeM pedepaTos,
3aUETHBIX U YK3aMEHAIMOHHBIX OMJIETOB IPUBEACHBI B MPUJIOKEHUN 3.

6.1. @oH OLICHOYHBIX CPEICTB sl IPOBEACHUS MPOMEKYTOYHON aTTecCTalMu
o0y4ariuxcs no THCUMILIMHE (MOAYJIIO0).

6.1.1. IlepeueHp KOMMETEHUMH C yKa3aHUEM »JTanoB UX (OPMUPOBAHUSA B
MpoIIecCCe OCBOEHUSI 00Pa30BaATEIbHON MPOrpaMMBl.



B pesynpTaTe OCBOCHMS IUCHUIUIMHBI (MOAYJsi) (GOPMUPYIOTCS CIEAYIOIIHE
KOMITCTEHITHH

Kon B pe3yabTaTe ocBoeHHs1 00pa30BaTeJIbHON MPOrpaMMbl 00y4alOIIMiiCA
Komnerenuuu J0JI2KeH 00J1a]1aTh
YK-1 CriocoOeH OCyIIeCTBIATh MOUCK, KPUTHYECKHIA aHATTN3 U CUHTE3
UHpOpMAIIMHU, TPUMEHSTh CUCTEMHBIH MOJIXO0]T JUTS PEIICHUS MOCTaBICHHBIX
3a1a4
[1K-2 Crnocoben BecTn mporiecc pa3paboTKH aBTOTPAHCIIOPTHBIX CPEACTB U MX
KOMIIOHEHTOB

B mpouecce ocBoeHuss ~— 00pa3oBaTeNbHOW  NpPOrpaMmbl  JaHHbIE
KOMIIETCHI[MM, B TOM YHCIE€ - WX OTJACJIbHBbICE KOMIIOHEHTHI, (hOPMHUPYIOTCS
MOATalTHO B COOTBETCTBHM C YYE€OHBIM TIUIAHOM M KaJleHJapHbIM T'papuKoM
y4eOHOro mpolecca.

6.1.2. Onucanue nmoka3aresieil 1 KpuTepueB OLIEHUBAHUSI KOMIIeTeHIIHIA,
(opMupPyeMBIX 10 HTOTaM OCBOEHMS TMCUMILINHBI, ONMCAHUE IIKAJ

OllCHUBAaHMUHI.
Iloxazarenem OLICHKH KOMHGTGHIII/Iﬁ Ha  Pa3/IMYHbIX JTarax nux
(1)OpMI/IpOBaHI/IfI ABJIACTCSA JOCTHIKCHHC O6y‘IaIOHlI/IMI/IC}I IIAHUPYEMBIX

PE3YIbTAaTOB O6y‘I€HI/I}I 10 AU CHUIIIINHC.

YK-1 CnocoGeH ocymecTBASITh NOUCK, KpUTHYECKHI aHAJIN3 U CMHTe3 HHGOpMAI[UH, TPUMEHATH CHCTEMHBI

moaxoa AJd pelicHUudA IMMOCTABJICHHBIX 3a1a4

IIK-2 CnocoGeH BecTH mpolecc pa3padoTKH aBTOTPAHCIOPTHBIX CPEACTB U HX KOMIIOHEHTOB

Kpurepuu oneHuBaHus

IToxkazaTean
2 3 4 5

3HATH: OO6yuaromuiics OO6yuaromuiics OO0yuaromuiics OO0y4aromuiics
KjIaccuuKaly | JEMOHCTPUPYET IOIHOE JEMOHCTPUPYET HETOJIHOE | AEMOHCTPUPYET JEMOHCTPUPYET
10 ¥ OCHOBHBIE | OTCYTCTBHE HJIU COOTBETCTBHE 3HAHUI YaCTUYHOE COOTBETCTBUE | IIOIHOE
CBOMCTBa HEIOCTaTOYHOE 3HAHHUE KJaccu(uKauy 1 3HaHUH KnaccuuKauyd | COOTBETCTBHE
COBPEMEHHBIX | KIacCU(pHUKALHU U OCHOBHBIX CBOICTB Y OCHOBHBIX CBOWCTB 3HAaHUH
KOMIIO3UTOB; OCHOBHBIX CBOICTB COBPEMEHHBIX COBPEMEHHBIX KJaccupuKauu
KpUTEpUU COBPEMEHHBIX KOMITIO3UTOB; KPUTEPHEB KOMITO3UTOB; KPUTEPHEB | M OCHOBHBIX
MPOYHOCTH KOMITO3UTOB; KPUTEPHEB IPOYHOCTH KOMITO3UTOB, | IPOYHOCTH KOMIIO3UTOB, | CBOWCTB
KOMITO3HUTOB, MIPOYHOCTH KOMIIO3UTOB, YUUTHIBAIOIUX YUUTHIBAIOIIUX COBPEMEHHBIX
YUUTHIBAIOIINX | YUYUTHIBAIOLINX HalpaBJICHHbIM XapakTep | HAIlPaBJICHHBIA XapaKTep | KOMIIO3UTOB;
HaNpaBJICHHBII | HalpaBJIECHHBIN XapakTep paspyLeHHS. pas3pylIeHus, HO KpHUTEpUEB
XapakTep paspyLeHus Honyckatores JOIyCKaeT MPOYHOCTH
paspyLeHus 3HAYUTENbHBIC OLIMOKH, HE3HAYUTENbHBIE KOMITO3HUTOB,

o0yyJaronmiics OLIMOKH, HETOYHOCTH, YUUTHIBAIOIINX

HCHBITHIBAET 3aTpyAHEHUs IpU HanpaBJICHHbIH




3HAYUTENbHBIC aHann3e BO3MOXKHOCTEH Xapakrep
3aTpyAHEHUs IPY aHAJM3€ | TPUMEHEHHUS paspyuieHus,
IPUMEpPOB IPUMEHEHHS KOMITO3UTOB. CBOOOAHO
KOMITO3UTOB oTepupyeT
MpUOOPETEHHBIM
W 3HAHUSIMHU.
YMeThb: OOyuaromuiicss He yMeeT OO0yuaromuiics B OO0yuaromurics OO6yuaronuiics
BBIOpATh BBIOpATh cOCTaB U HEIOCTaTOYHOW CTENEeHH | TeMOHCTPUPYET JIEMOHCTPUPYET
COCTaB U CTPYKTYPY apMHUPOBaHHUSA yMeeT BBIOpaTh COCTaB U YaCTHYHOE COOTBETCTBHUE | IOJIHOE
CIPYKTYPY KOMITO3UTa ISl CTPYKTYpPY apMUPOBAHUs | yMEHHUS BHIOPATH COCTAB | COOTBETCTBHE
apMHUPOBaHUS M .
KOMITO3HTA JUTt KOHKPETHOM z[erannu, KOMHO3I/ITaVIUI$[ U CTPYKTYPY YMEHHUSI
KOHKPETHOI OIPEIEeTATh MOJTHBIN HA00p | KOHKPETHOH )lerannv; apMHUPOBAHUS Kf)MHOSI/ITa BBIOpATh cocTaB
JeTaNn’ YIIPYTO-IIPOYHOCTHBIX OIpEeIEeNSTh MOTHBIH JUIsi KOHKPETHOH JIeTalld; | ¥ CTPYKTYpY
OIPEIENSTh XapaKTEPUCTUK U Habop ynpyro- OIpeeNATh MOTHBIH apMHUPOBaHHUS
TIOJIHBINA HA0OP | mapaMerpbl KPUTEPHEB MPOYHOCTHBIX Habop ynpyro- KOMIIO3MTA IS
yHpyro- MIPOYHOCTH XapaKTEPUCTUK U IIPOYHOCTHBIX KOHKPETHOU
TIPOHOCTHEIX napamerpbl KpUTepHEB XapaKTEePUCTUK U JleTanu;
XapaKTePUCTUK
- npodHocTd. JlomyckaroTes | mapaMeTpbl KpUTEprEB onpe)leivm)
KpHTEpHER 3HAYUTENbHBIC OINOKH, MPOYHOCTU. Y MEHHUSI MOJTHBI HAabop
IPOYHOCTH oOyJarormiics OCBOCHEI, HO yIpyro-
UCIIBITHIBAET JIONTYCKAIOTCS MPOYHOCTHBIX
3HAYUTENbHBIE HE3HAYUTENbHbIE XapaKTepUCTUK
3aTpyAHEHUs IpU OLIMOKY, HETOUHOCTH, U TIapaMeTpsl
HOIBITKE ITEpEeHoca 3aTpyAHEHUs IpU KpUTEpUEB
YMEHUSI Ha HOBBIE BUJIBI nepeHoce yMeHuil Ha IIPOYHOCTH.
KOHCTPYKIIHH. HOBBIC KOHCTPYKITHH. CrobomHO
orepupyer
IpHOOPETEHEI-
MU YMEHUSIMH,
IPUMEHSET UX B
CUTYalHAX
MTOBBIIIIEHHON
CJIO’KHOCTH.
BJIa/I€Th: OO6yuaromuiics He Bnageer | OOydaromumiics B OO0yuaromuiics yactuaHo | OOydaromuiics
9KCIIEPUMEHTA | WIM B HEAOCTATOYHOM HEIMOJIIHOM 00beme BJIazeeT B IIOJTHOM
JBHBIMHU CTEIICHH BIIaJieeT BJazeer 9KCIIEPUMEHTATIbHBIMU o0beme Brajeer
MeTOoaMHI 9KCIEPUMEHTATILHBIMU JKCIIEPUMEHTAIbHBIMU METO/AaMH ONpeNeNeHUsT | 3KCIIEpUMEHTAb
ompeznenaeHus METO/IaMH ONpeeNICHUS METOAAMH OIPeeNICHUS MOJTHOTO Habopa ynpyro- | HBIMH METOIAMH
MOJTHOTO MIOJIHOT0 Habopa ynpyro- HOJHOro Habopa ynpyro- | MPOYHOCTHBIX orpeneneHus
Habopa MIPOYHOCTHBIX POYHOCTHBIX XapaKTePUCTUK MOJHOro Habopa
yrpyro- XapaKTepUCTHK XapaKTePUCTUK AQHU30TPOITHBIX yIpyro-
MPOYHOCTHBIX | AHU3OTPOITHBIX AQHU30TPOITHBIX KOMITO3HTOB; MPOYHOCTHBIX
XapaKTePUCTUK | KOMIIO3UTOB; IPOrPaMMOil | KOMIIO3UTOB; IPOrpaMMON | MIPOrpaMMOi MOCIOMHOTO | XapaKTEPUCTHK
AQHM30TPOIHBIX | MOCIOMHOrO pacyera MIOCJIOHOTO pacyera pacuera HecyIien AHU30TPOITHBIX
KOMIIO3UTOB,; HecyIel cnocoOHOCTH HECcyIel CrocoOHOCTH CIIOCOOHOCTH KOMIIO3UTOB;
pOrpaMmMon KOMITO3UTHBIX KOMITO3UTHBIX KOMITO3UTHBIX pOrpaMMon
MTOCTIOMHOTO KOHCTPYKIIHI KOHCTPYKIIUH, TOMyCcKaeT | KOHCTPYKIUH, HABBIKU MOCTIOMHOTO
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pacuera 3HAYUTEILHEIC OIUOKH, OCBOCHBI, HO pacuera
Hecyulen HUCIBIThIBACT JIOIyCKaroTCs Hecyuien
CIIOCOOHOCTH 3HAYUTCILHBIC HC3HAUUTEIbHBIC CIIOCOOHOCTH
KOMIIO3UTHBIX 3aTpyIHEHHUS TIPU OIIMOKHU, HETOYHOCTH, KOMITO3UTHBIX
KOHCTPYKLIUHI MIPUMEHEHUHN HaBBIKOB B 3aTpyJHEHUS OpU KOHCTPYKIIHH,
HOBBIX CUTyalUsX. aHAJIMTUYECCKUX CBOOOIHO
pacuerax, Ipy IEPEHOCE | TPUMEHSET
YMEHHUI HA HOBBIE, MOJYYEHHBIE
CUTYyaLlUHU. HaBBIKH B
CUTYaLUSIX
MMOBBIIIICHHOM
CIIOKHOCTH.

[Ikanpl OLEHWBAaHUS PE3YyIbTATOB TMPOMEKYTOYHOW aTrTecTallil W WX
OTMCaHUeE:

DopMa NPOMEKYTOYHOM ATTECTALMHU: 3a4eT.

[IpomexyTouHas arrectanus OOydarommxcs B GopMme 3a4éTa MPOBOIUTCS
10 pe3yJibTaTaM BBIMOJIHCHUS BCEX BUIOB Y4eOHOUW pabOTHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJJAHOM IO JAHHOW AWCIMIUTUHE, MPH 3TOM YUYUTBHIBAIOTCS PE3YIbTaThl
TEKYIIEro KOHTPOJS YCIeBAEMOCTH B TeueHHe cemectpa. OICHKa CTeTneHH
JIOCTH)KCHUS  OOYYarOIIMMHCSA IUIAHUPYEMBIX  pe3yJbTaToB OOYYEHHS IO
TUCIMILIMHE TMPOBOIUTCS IPEToaBaTesieM, BEAYIIUM 3aHITHS IO IUCIUTUINHE
METOJIOM JKCIIEPTHON omeHkd. [lo WTOraM MPOMEXKYTOUYHOW aTTECTallMH TI0
TUCIMITTNHE BBICTABISICTCS OIICHKA «3aUTEHOY WIIH «HE 3a4TECHOY.

K npomexyTouHoil aTTecTallid  JIOMYCKAOTCSI  TOJNBKO  CTYACHTHI,
BHITIOJIHMBIIIUE BCE BHUIBI Y4eOHOM paboOThl, NPEAYCMOTPEHHBIC paboueit
nporpamMmoil o auctuiinHe «KOoMIO3UIIMOHHBIE KOHCTPYKIIUU O€CIMIOTHBIX
TPaHCIIOPTHBIX CPEJICTBY, & HIMEHHO, BHITIOJTHUBIINE 3a/IaHUS 110 YIPKHCHHSIM Ha
CEMHHAPCKUX 3aHATHIX, TOJTOTOBUBIIHE pedepar U BBICTYIHBIINE C JTOKIAJI0M Ha
UTOTOBOM CEMHUHape.

Mlxana
OLICHUBAHUSA

Onucanune

BbimonHensl Bce BHIbI Y4eOHONH pabOThI, IMPESYyCMOTPEHHbIE YYEOHBIM
w1aHoM. CTYAEHT JI€MOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHH, HABBIKOB
IIPUBEJICHHBIM TIOKa3aTesssM B Taliuuax, omnepupyer mNpuoOpeTeHHBIMU
3auyTeHo 3HAaHUSIMH, YMEHUSMH, HaBbIKAMHU, IPUMEHSET UX B CUTYallUsAX MMOBBILICHHOM
cinoxxHoctu. [Ipu 3TOM MOryT OBITH JOMYyLIEHBI HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyIHEHUS NIPH aHAIIMTUYECKUX ONEPALHUAX, IEPEHOCE 3HAHUN
Y YMEHMI Ha HOBbIE, HECTAH/IapPTHBIE CUTYAIIUH.
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He BeimonneHo Oojnee ogHOTO BUAA y4ueOHOH pabOTHI, MPEeAyCMOTPEHHBIX
yueOHbIM MaHoOM. CTYIEHT JEMOHCTPUPYET HETIOJTHOE COOTBETCTBUE 3HAHUM,
yYMEHUH, HaBBIKOB IPHUBEICHHBIM B TaOJHMIIAX IOKa3aTeJel, JOMYyCKaroTCs
3HA4YUTCIBbHBIC OIJ_II/I6KI/I, MMPOABIIACTCA OTCYTCTBUC 3HaHHfI, yMCHHfI, HaBbIKOB
110 psAny HOKa3aTeHeﬁ, CTYACHT HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA TTPU
OIICPUPOBAHMHU 3HAHUAMU U YMCHUAMU IIPU UX IICPCHOCC HA HOBBIC CUTyalllH.

He 3auteno

DopMa NPOMEKYTOYHOM ATTECTALMHU: IK3AMEH.

ITpomexyTouHas aTrTectanus o0y4aromuxcs B popMe d3K3aMeHa MPOBOJUTCS
M0 pe3yJbTaTaM BBIMIOJIHEHHS] BCEX BUIOB y4eOHOUM paboThl, MPEeayCMOTPEHHBIX
y4eOHBIM TUJIAHOM MO JIaHHOM JUCUHUILUIMHE, NMPU 3TOM YUUTHIBAIOTCS PE3YJbTAThI
TEKYIIETO KOHTPOJII YCIEBA€MOCTH B TeueHue cemecTtpa. OIeHKa CTENeHU
JOCTIKEHUsT  OOy4YaloIUMUCS IUIAHUPYEMBIX  pe3yJbTaTOB  OOYy4YeHHUS 11O
OUCLUIUIMHE MPOBOAUTCS MPENOAABATENEM, BEAYIIMM 3aHATHUS 110 JUCLUIUIMHE
METOJIOM JKCIIEPTHOM OLEHKU. Ilo uToramM npomexyTo4HOM AarTecTaluu II0
JTUCLUIUINHE BBICTaBJISACTCS OLICHKA «OTIIUYHOY, «XOpOLLIOY,
«YIAOBJIETBOPUTEIBHO» WIH «HEYIOBICTBOPUTEIBHO.

K mpomexyroyHoM arTecTaliMyd  JOIYCKAKOTCS  TOJIBKO  CTYJACHTHI,
BBIMIOJTHUBIIME BCE BUIbI yueOHOW paboThl, NperyCMOTpEeHHBIE paboyeil
nporpaMMmoi o aucuurimHe «KoMmo3uImoHHbIE KOHCTPYKIIUU OECTHIIOTHBIX
TPAHCIIOPTHBIX CPEICTB», & UMEHHO, BBIIOJHUBIINE 3aaHUA 110 YIPAXKHEHUAM Ha
CEMHHAPCKUX 3aHATHSX, HOATOTOBUBIINE pedepar U BHICTYNHUBIINE C JOKJIAIOM Ha
UTOTOBOM CEMHUHAapeE.

Ixanga oueHuBaAHUA Onucanune

Boinonnens! Bce BUIbI yueOHOU pabOThHI, MPEIYyCMOTPEHHBIE
yueOHbIM T1aHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE
3HaHWM, yYMEHUH, HABBIKOB NPUBEJICHHBIM B TalIHMIAX
noKasaresieil, omnepupyeT MNPUOOPETCHHBIMU 3HAHUSIMU,
OtinnyHO YMEHMSIMHM, HaBBbIKAMH, MPUMEHAET UX B CUTYyalHUAX
MOBBIIIEHHON CJI0XKHOCTU. [Ipu 3TOM MOTYT OBITH TOMYIIEHbI
HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHUs MpU
AQHAIUTUYECKUX OMEpalUsX, IEpPeHoCce 3HAHUI U yMEHUIl Ha
HOBBIC, HECTAHJAPTHBIE CUTYAIIUU.

O6yqa10mm71c51 ACMOHCTPUPYET HACTUIHOC COOTBETCTBUC
3HAHMH 00 OCHOBHBIX 3Talax MMPOCKTUPOBAHUSA, CO3JaHUA U
XOpOI_HO HCIBITAHUH KOMIIO3UTHBIX KOHCTPYKHHﬁ, JAOITYCKacCT
HC3HAYHUTCIIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA ITPU
AHAIIUTUYCCKUX pacucTax.
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OOyyaromuiics JAEMOHCTPHPYET HEMOJHbIE 3HAHHUS 00
OCHOBHBIX JTallaX MMPOCKTHUPOBAaHUA, CO3JaHUA U HUCIBITAHUU
VZ[OBJICTBOPI/ITCJIBHO KOMIIO3UTHBIX KOHCTPYKHHﬁ, MMposABJIACT HCEAOCTATOYHOCTH
3HaHI/II71, HCIIBITBIBACT 3aTPYAHCHUS IIPU MOIBITKEC IPUMCHUTD
3HAHUS JUIsl HOBBIX KOHCTPYKLIAMN.

He BbinosnHeHo 6osee 0oJHOrO U3 BUJIOB y4yeOHOW paboTHI,
IPEyCMOTPEHHBIX y4eOHBIM IIJITAHOM. CryneHt
JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHHI,
HaBBIKOB  IIOKa3aTeisiM, [PUBEACHHBIM B  Tabauuax,
HeynoBneTBopuTenbHO | 10MyCKAaeT 3HAYUTENbHbIE OIMIMOKU, MPOSBISET OTCYTCTBHE
3HaHUM, YMEHMH, HAaBBIKOB 10 Py [OKa3aresiei,
UCIBITHIBACT 3HAUYUTEIbHBI 3aTPYAHEHUS IPU ONIEPUPOBAHUU
3HAHMSIMM M YMEHUSMHU TpU HX MEPEeHOCe Ha HOBBIE
KOHCTPYKIUHU

DoHIBI OLICHOYHBIX CPeACTB npeacrasiieHsl B [Ipuioxkenun 2 k padoyei
nporpamme.

7. Y4eOHO-MeTOANYeCKOe U MH(POPMAIIMOHHOE o0ecTiedeHHue TUCHUIIINHBI.

a) OCHOBHAaf JuUTepaTypa:
Komnozuiimonnsie Matepuaisl : yuebHoe nocodue aist By3oB / JI. A. VBaHoB,
A. U. Cutnauxos, C. [I. lnsanun ; nox penakuuend A. A. Mnbuna. — Mocksa :
WznatensctBo FOpaiit, 2021. — 253 c. — (Bricmee obpazoBanue). — ISBN
978-5-534-11618-2.
URL.: https://urait.ru/bcode/476225

0) 10MOJTHUTE/IbHAS JTUTEpPATypa:

1. Aunaun, b. JI. Mexanuka KOMIO3UTOB : y4eOHOe mocobue s By3oB / b. JI.
AnnnH, E. B. KapnoB. — 2-e¢ m31. — Mocksa : M3gatensctBo IOpaiit, 2021 ;
Hosocubupck : PUIl HI'Y. — 85 c. — (Bsicmiee oo6pazosanue). — ISBN 978-5-
534-13166-6 (U3natenscTBO FOpaiit). — ISBN 978-5-4437-0532-3 (PULL HI'Y).
— Texcr : snmektponnsiii // OOpa3zoBarensHas miatdhopma Opaiit [caift]. —
URL: https://urait.ru/bcode/449349

B) MporpaMMHoOe o0ecneyeHne 1 HHTEPHET-PECYPChI:
Omnepanmonnas cuctema Windows 7 (vim Hike)

MS Office 2013 (wtu HUXKE).

r) DJIeKTPOHHbIE 00pa3oBaTeJbHbIE PeCYPChI:
Kypc «TexHonornuyeckass MeXaHMKa KOMIIO3UTOB)
https://online.mospolytech.ru/local/crw/course.php?id=4389

Kypc «BKCHepI/IMeHTaJILHaH MEXaHMKAa KOMIIO3UTOB)»
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https://online.mospolytech.ru/local/crw/course.php?id=12395

8. MaTepua/ibHO-TeXHHYECKOe o0ecneyeHue TUCHUIIMHBI.
Aynutopus s IpOBEIEHUS JEKIMOHHBIX U MPAKTUYECKUX 3aHATHIA OCHAICHHAS
CTOJIaMU YYE€OHBIMU CO CKaMbsSMH (CTOJIAMH, CTYJIbSIMH); ayJUTOPHOM IOCKOI;
pabouee MEeCTo MpenoaBaTess: CToJ, CTYIL.
Komnwrorepnsiii kinacc (H-212) ocHamieHHBIN MepCOHATBHBIMU KOMITBIOTEPAMU C
YCTAaHOBJIEHHBIM MPOTPAMMHBIM 00O€CIeYeHUEM, MapKEPHOU JOCKOW, MOJIBECHBIM
IIPOEKTOPOM C UHTEPAKTUBHOMN TOCKOM.

9. MeTroanueckue peKoMeHAAIUU JJIs1 CAMOCTOSITEIbHOUH Pa0oThI CTY/IEHTOB
3alayaMu CaMOCTOATEIBLHOM pabOThI CTY/IEHTOB SIBISIOTCS

1. Cucremartuzanusi ¥ 3aKpeIieHUE TMOJYYEHHBIX TEOPETUUYECKUX
3HaHUU U MPAKTUYECKUX YMEHUHN CTYJCHTOB;

2.  Yraoy0lieHue U paclIMpeHUe TEOPETUIECKO OATOTOBKH;

3.  @dopMmupoBaHUE YMEHHUH HCIOJIb30BaTh HOPMATHUBHYIO, PABOBYIO,
CIIPaBOYHYIO JJOKYMEHTAIHMIO U CIICIHAIBHYIO JTUTEPATYPY;

4. Pa3ButHe T1O3HABaTEIIbHBIX CIOCOOHOCTEM M  aKTUBHOCTHU
CTYyJICHTOB, TBOPYECKOW HWHUIIMATHBBLI, CaMOCTOSATEIbHOCTH,
OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

5. Hcnonws3oBaHue marepuajia, COOpaHHOTO M TOJYYEHHOTO B XOe
CaMOCTOSITEIbHBIX 3aHATHM Ha MPAKTUYECKUX 3aHATHUAX, MpHU
HAIlUCAaHUHM KYPCOBBIX W BBIMYCKHOW KBaJlIU(PUKAIIMOHHOW padoT,
1151 ¢ PEKTUBHOM TOATOTOBKH K UTOTOBBIM 3a4€TaM U dK3aMEHaM.

N3ydyenne  OUCHUIUVIMHBI ~ JOJPKHO  CONPOBOXKAATHCS ~ MHTEHCHUBHOM
CaMOCTOSITEILHON pPabOTON CTYJIEHTOB C PEKOMEHJIOBAHHBIMH ITPEIOIaBATEISIMHU
JIUTEPATYPHBIMU UCTOYHUKAMU U C MaTepHUajaMH, MOJyYCHHBIMU Ha JICKIIMOHHBIX,
PAKTUUECKUX 3aHATUSAX W JJa00opaTopHBIX padoTtax. CTyHeHT HOJKEH IOMHHTB,
YTO HAYMHATh CAMOCTOATEJILHBIC 3aHATUS CIEIyeT C IepBOrO JHS H3y4YCHUS
JTUCIUIUIMHBI M TIPOBOAUTH UX peryisipHO. OUeHb BaXKHO MPHUIOKUTh MAKCUMyM
YCUJIUH, BOJIM, YTOOBI 3aCTaBUTh ceOs paboTaTh C MOJHOW HArpy3KoW C IEPBOTO
JTHSL.

Kaxnpiii CcTyneHT IOKEH caM IUIAaHMPOBaTh CBOK CaMOCTOSTEIIBHYIO
paboTy, MCXOJs M3 CBOMX BO3MOXHOCTEH W TPUOPHUTETOB. IJTO CTUMYIHPYET
BHITIOJTHEHUE Pa0OThI, co3/JaeT Oojee CIOKOWHYI0 OOCTaHOBKY, YTO B HTOTE
MOJIOKUTEIBHO CKa3bIBA€TCSl HA YCBOCHHUM MaTepuaa.

Ha ocHOBe wu3yueHHMs PEKOMEHIOBAHHOW JHMTEpaTyphl IeJIecoo0pa3sHO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, TIOJIOXKEHUW U ONpPEACIICHHUIA,
TpeOyIONUX 3aTOMUHAHUS U HEOOXOIUMBIX IS OCBOCHHSI Pa3/IeNIOB JUCIIUILINHEI.
JInsi miaon0TBOpHOM paOOThl HEMAJOBaXXKHOE 3HAYEHUE HMEEeT OOCTaHOBKA,
opraHuzanus paboudero mecra. HyxHO n00UTbCS, 4TOOBI MECTO pPabOTHI IO
BO3MOYKHOCTH OBIJIO TIOCTOSTHHBIM. PaboTa Ha MPHUBBIYHOM MECTE JiesIaeT ee Oojee
1010TBOPHOM. [IpoayKTUBHOCTH paOOThI 3aBUCUT OT IMPABUIBHOIO YepEIOBAHUS
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Tpyaa u oraeixa. I[losTomMy Kaxkaple yac WM JBa CleayeT aenaTh, nepepbiB Ha 10-
15 munyT. BBIXOAHBIE AHM Jydlle IMOCBSTUTh AKTUBHOMY OTHABIXY, 3aHATHAM
CIIOPTOM, MPOTYJIKAMM HA CBEXKEM BO31yXe U T.X. Jlake mepexIto4eHue ¢ OJHOro
BUJIa YMCTBEHHOU pabOTHI Ha APYTrOil MOKET CIY>KUTh AKTUBHBIM OTABIXOM.
Ocoboe MecTo yzensercss KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (opM oOyueHus u
KOHTPOJII CaMOCTOSITENbHOW paboTel. KoHCynbTHpOBaHME Npeanosgaraer ocoObM
o0pa3oM  OpraHM30BaHHOE  B3aUMOACHMCTBHE  MEXAy  IIpernojaBaTeieM-
KOHCYJIbTAHTOM M CTYJE€HTaMM, HANpaBJI€HHOE Ha pa3penieHue MnpodjeM Hu
BHECEHHE MMO3UTUBHBIX U3BMEHEHHUM B 1€ATE€IbHOCTh CTYIEHTOB.

10.MeTonnyeckue peKoOMeHIANMH /sl MPenoaaBaTess

B3aumopelictBue mnpenojaBaTtensi CO CTYJCHTaAMHW MOXHO pas3deiuTh Ha
HECKOJIbKO COCTAaBJISIFOIIUX — JIGKIIMOHHBIE, MPAKTUYECKHE U JIabopaTOpHbIE
3aHATHS. U KOHCyJbTUpoBaHue. lIpemogaBaTens MOMKEH MOCIEA0BATEIBHO
BBIYUTATh CTYACHTAM PsJ JEKIUHA, B XOJE€ KOTOPBIX CIEAYET COCPEAOTOUYMTH
BHUMAaHHE Ha KIOYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETHYECKOTO MaTepuaia, a
TaK)K€ OPraHU30BaTh MPOBEJCHUE MPAKTUUECCKUX 3aHATHH TaKUM 00pa3oM, 4TOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYJIEHTOB, CTUMYJIMPOBATH CaMOCTOSITEIHLHOE
U3BJICYEHUE WMH HEoOXOoAuMOW HWH(OpManuMW U3 pPa3IUYHBIX HCTOYHUKOB,
CPaBHUTEJBHBIM AaHaIM3 METOAOB pPEILICHUM, COIIOCTABJICHUE IIOJYYEHHBIX
PE3yNbTaTOB, POPMYIUPOBKY U apTyMEHTAIIMI0 COOCTBEHHBIX B3IJISI0B HA MHOTHE
CIIOpHBIE MPOOJIEMBI.

[lepen HauanoM MpenoiaBaHusl MPErnoaaBaTEN0 HE0OX0IUMO:

- U3Y4YUTh Pab0UyI0 MPOTpaMMy, IEJIM U 3a/1a4d JUCITUTUINHBI;

- YETKO MPEJCTABIATh ce0e, KaKue 3HAHUS, YMEHUS U HaBBIKH JIOJDKEH MPUoOpecTu
CTYJEHT;

- IO3HAKOMHUTCS C BUJIaMH Y4eOHOM paboTHI;

- U3YYUTH COJIEP/KAHUE PA3IEIOB AUCIUILINHBI.

B xonme neKIMOHHOrO 3aHATHS NPENoAAaBaTeNb JOJDKEH Ha3BaThb TEMY,
y4deOHbIE BOMPOCH, O3HAKOMHTH CTYACHTOB C TIEPEYHEM OCHOBHOW U
JOIIOJTHUTEIIBHOM JINTEPATYPHI IO TEME 3aHTHSL.

Bo BcTynmuTenpHON YacTH JIEKIMH OOOCHOBAaTh MECTO M POJIb H3ydaeMoOi
TEMbl B y4eOHOW AUCUUILUIMHE, PACKPBITH €€ MpakThyeckoe 3HaueHue. Eciam
YUTAETCS HE TMepBasi JEKIHs, TO HEOOXOAMMO yBSI3aTh €€ TeMY C MpeAbIAyIIeH, He
Hapylasi JJOTUKHA W3JI0KEHUsI y4eOHOro marepuana. JIekiuio cieayeT HauuHATh,
TOJIbKO YETKO 0003HAUMB €€ XapaKTep, TEMY M KPYT T€X BOMPOCOB, KOTOPHIE B €€
XoJie OynyT pacCMOTPEHBI.

B ocCHOBHOW dYacTh JEKIIMU CJEAyeT PaCKphIBaTh COJEPKaHHE YUEeOHBIX
BOIIPOCOB, AKIEHTUPOBATh BHHMAHHE CTYJACHTOB HAa OCHOBHBIX KaTE€rOpUsX,
SABJICHUSIX U MPOLEccax, OCOOCHHOCTSIX UX MPOTeKaHus. PackpblBaTh CYIIHOCTH U
COJIEp’)KaHKME PA3IUYHBIX TOYEK 3PEHUS U HAYYHBIX MOAXOJ0B K OOBSICHEHUIO TEX
WIM WHBIX SBJIEHUH u mponeccoB. ClienyeT apryMeHTHUPOBAHO OOOCHOBATh

15



COOCTBEHHYIO TMO3MIIMI0 MO CIOPHBIM TeopeTudeckuMm BompocaMm. I[IpuBoauThH
MpUMeEPBL. 3aJ1aBaTh MO XOAY WU3J0KEHUS JIEKIIMOHHOTO MAaTE€pUANIa PUTOPUUECKUE
BOIIPOCKI M CaMOMY JlaBaTh Ha HHUX OTBET. OJTO CHOCOOCTBYET AaKTHMBU3AIMU
MBICIIUTEIIbHON AEATEIIbHOCTU CTYJCHTOB, OBBIICHUIO NX BHUMAHUS U UHTEPECa
K Marepuany JIeKIUH, €€ cojepxkanuto. lIpenopaBarens TOMKEH PYKOBOJIMTH
paboTOii  CTYAEHTOB 1O KOHCIEKTUPOBAHUIO JICKIIMOHHOTO  Marepuala,
MOAYEPKUBATh HEOOXOJUMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX IMOJOXKCHUN
M3y4aeMoi TeMbl, 0C000 BBIJEIsIA KATErOPUMHBIN armapar.

B 3aximounTtenbHOl YacTH JEKUUHU HEOOXOauMO copMyaupoBaTh 00IIHE
BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COAEPHKAHUE BCEX BOIMPOCOB, NMOCTABJIEHHBIX B
nekiuu. OOBSBUTH TJIaH 0YEPETHOTO CEMUHAPCKOTO WX J1A00OPATOPHOTO 3aHSTHS,
aTh KpaTKHE PEKOMEHAAIMU 10 TMOJATOTOBKE CTYJIEHTOB K CEMUHApY WU
naboparopHoil pabote. OmnpeneauTh MECTO U BpeMs KOHCYJIbTAllMU CTYyACHTaM,
MOXKEJIAaBIIMM BBICTYIIUTh Ha CEMHHape C JoKjiajgamMu u pedepaTtaMu IO
aKTyaJbHBIM BOIIPOCaM OOCYKJ1a€MOU TEMBI.

Ilenb mpakTUuecKUX W JIAOOPATOPHBIX 3aHATHH - O0ECTEUYUTh KOHTPOJb
YCBOEHUS Y4eOHOro mMaTepuasia CTyJeHTaMH, PacIIUPEHUE U YIIyOJICHUE 3HAHHM,
MOJIYYEHHBIX UMH Ha JICKIIUAX M B XOJI€ CAaMOCTOSTEIbHON paboThl. [loBbimeHUE
3 PEKTUBHOCTH TPAKTUUECKUX 3aHATHH JOCTHTAaeTCs TOCPEICTBOM CO3JaHUs
TBOPYECKOM OOCTAHOBKH, pAacCIOJIaralpIieil CTYyJICHTOB K  BBICKAa3bIBAHUIO
COOCTBEHHBIX B3TJISIZIOB U CYXACHUU MO OOCYXIAAaeMbIM BOIPOCAM, JKEJIAHUIO Yy
CTYJIEHTOB TOpabOTaTh Y JOCKH MPU PEIICHUH 3aad.

[Tocne kaxmoro JIEKIMOHHOTO, JTaOOPATOPHOTO W MPAKTUYECKOTO 3aHSATHUS
cAenaTh COOTBETCTBYIOIIYIO 3allUCh B KypHAJIaX ydeTa MOCEH[a€MOCTH 3aHATHM
CTYJI€HTaMH, BBISICHUTb Yy CTApOCT Y4YE€OHBIX TPYNN TPUYUHBI OTCYTCTBHUSA
CTyIEHTOB Ha 3aHATUAX. lIpoBOOWTH TrpynmoBble W  UHIAWBHIYaJIbHbIE
KOHCYJIbTAllMA CTYAEHTOB MO BOINPOCAaM, BO3HUKAIOUIUM y CTYIAEHTOB B XOJ€ UX
MOJATOTOBKH K TEKYIIEH U MPOMEKYTOUYHON aTTeCTally 10 YICOHOW TUCIUIUINHE,
PEKOMEHIOBATh B MOMOIIb Y4eOHbIE U APYTUe MaTepuaibl, a TAKKE CIPABOYHYIO
IuTEPATYpYy.

DK3aMeH WM 3a4eT MO0 JUCIUIUIMHE MPOBOAUTCS B (OpME MHUCHMEHHOTO
PK3aMeHa C TOCIEIYIONIe WHAMBUAYATbHON Oecelnoll CO CTYJIEHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYIMPOBAHHBIX B 3aYETHBIX WM JK3aMEHAIMOHHBIX Omierax. B
OuieT BHOCUTCS JIBa TEOPETUIECCKUX U OAMH MPAKTUUSCKUN BOMPOC W3 PAZTUIHBIX
pa3aesoB MUCHUILIUHBI JJIs O0Jiee TOTHOW MPOBEpPKU 3HAHUM cTyaeHTOB. OreHKa
BBICTABJISICTCSl TpEMnojaBaTeieM M OOBABISETCS Tociie oTBera. [IpemomaBaTenb
NPUHUMAKOIIMKA  3a4e€T WIM DK3aMEH JIMYHO HECET OTBETCTBEHHOCTH 34
MIPaBUIBHOCTH BBICTABJICHUS OLICHKH.
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[Tpunoxxenue 1.
CrTpykTypa u coaep:kaHue IMCUUIIMHBI « KOMIIO3UIIMOHHBIE KOHCTPYKUHUH 0€CIIMIOTHBIX TPAHCIIOPTHBIX CPEACTB» 110

ClieMaJbHOCTH!
01.03.02 lIpukjaagHas MaTeMaTUKa U HHPOPMATHKA.
(bakaaasp)
Buabl yueOHoii padorsl, dopMm
= - BKJIIOYAsl CAMOCTOATETbHYIO Buabl camocTosiTe/IbHOW padoThI bl
Pasien § § § padoTy CTYIEHTOB, CTYJAEHTOB aTTecT
= o = H TPYA0EMKOCTh B Yyacax anuu
oW
n/n O o Pedpe-
J | II/C | Jag | CPC | KCP | K.P. | K.II. | PTP pat Kp |9] 3
CeabMoii cemectp
[Ipenmer, 3amaun U coaepKaHue
mucruminHbeL. CTpyKTypa Kypea, ero
MECTO U POJIb B IOATOTOBKE, CBS3b C
ApyruMu nucuuiuimHaMu. OCHOBHBIE
TEepMUHBI 1 onpeaeneHust. OCHOBHBIE
1 | cBoiictBa 1 3pPeKTh TpUMEHEHUS 7 1-2 2 4 6 +
KOMITO3UTOB B MallIHHOCTPOCHHUHU.
Hcropus co3nanus
KOMITO3UIIMOHHBIX MaTePHAJIOB.
[TepBBIe MprMEHEHNUS
CTEKJIOILUIACTUKOB.
OcHoBHBIE TPeOOBaHUS K
KOHCTPYKLIIMOHHBIM MaTepuajaM B
MamuHocTpoeHuu. [Ipumenenue
KOMITO3UTOB: aBUAIUs U BOCHHAS
2 | TeXHUKa, CIIOPTUBHOE CHapsHKEHUE, 7 3-4 2 4 6 +

KaHaThl, MaXOBUKU—HAKOITUTEIH
SHEPTUH, INUHHBIA KOPJI, apMaTypa
OeToHa, MmyJieHenpoOuBacMble
KHJIETBI, OPOHsI, METUIINHA,




CTPOUTCIILCTBO, CYJOCTPOCHHUC

IIpencraBnenus 0 KOMIO3UTaX.
Onpenenenre u KiaccuPpUKaus
KoMIIO3uTOB. TpH cexpera
IIPOYHOCTU KOMIIO3UTOB
(MacmTabHbIN 3 (hexT, TOpMOKEHUE
TPEIIHUHBI TOBEPXHOCTHIO pa3jea,
CTaTUCTUYECKUI XapaKTep
MIPOYHOCTHU BOJIOKOH).
KoHcTpyknimoHHsbIE 1
TEXHOJIOTMYECKUE CBOMCTBA
KOMITO3UTOB. Y JieJibHas IPOYHOCTh U
yaenbHbIA MOayb. CTpyKTYypa,
CBOMCTBA U MPUMEHEHHE B TEXHUKE
MOJIMMEPHBIX U KOMITO3UTHBIX
marepuaios (ITIKM).
Jl0ArOBEYHOCTh KOMIIO3UIIMOHHBIX
MaTepuasoB. BiusHue Temneparypsl
U BIQ)KHOCTH Ha CBOMCTBA
KoMmno3uToB. Knumaruueckue
UCIBITAaHUS U CTapeHUE.
YcranoctHsle CBOMCTBA U
M0JI3y4eCTh KOMIIO3UTOB.
ConpoTuBieHHE KOMIIO3UTOB
CIIBUT'OBBIM JIe(OpMaLIUsM.
Bonoknuctele apmupyromye
Marepuaibl. MacmTaOHbIl dhdeKT
npoyHocTU. CTEKISIHHBIE BOJIOKHA.
Cocras cTekna, AMaMeTp U CBOMCTBA
CTEKJIOBOJIOKOH, [IOBEPXHOCTHAS
oOpabotka. [TomydalOpukarsr:
POBMHIH, TKaHH, MaTbl U3 PyOJIEHBIX
BOJIOKOH, TEKCTUJIbHAS
CTEKJIOBOJIOKOHHAS MPSKa.
W3MmenpueHHbIE BOJIOKHA, IOKPBITHSL.




Bricokocunukatel 1 kBapu. Ousnko-
MEXaHUYECKUE, XUMUYECKUE,
TEPMUYECKHE CBOWCTBA.

BsIcokonpounsie u
BBICOKOMO/YJIbHBIE YTJIEPOIHbIE
BOJIOKHA. ChIpbe Ul UX MOTY4YEHUS.
KapGonuzanus u rpaputuzamnusi.
CrpykTypa © MEXaHUYECKUE
CBOICTBA YIJI€BOJIOKOH Ha OCHOBE
MOJIMaKpUIIOHUTpUIIa. BonmokHa u3
MIEKOB. DJIEKTPUUECKUE CBOICTBA
BOJIOKOH. YTJIETUIACTHKH C
TEPMOILJIACTUYHBIMH U
TEPMOPEAKTUBHBIMH CBSI3YIOIIUMH.
I'uOpunHbie MaTepuasl ¢
YIJI€pOIHBIMU BOJIOKHAMH. YTIIEPOI-
yIJIepoIHbIE MaTepHAIIbI,
TEXHOJIOTUH, CBOMCTBA, IPUMEHEHHUE.
O6paboTka yrieniaacTukoB. bopHsie,
KepaMmHuyeckue, 6a3aabTOBbIE
BOJIOKHA. TeXHOJIOrHsl OJTydeHUs
00pOoBOTBGPAMOBBIX U
00POYIIIEPOAHBIX BOJIOKOH.
[IpumeneHune 60paTFOMUHUS.
KapOua-kpeMHUEBbIE BOJIOKHA.
BricokomosekynsipHble,
BBICOKOMO/IYJIbHBIE OpPraHUYECKHUE,
apaMU/IHble BOJIOKHA U TKaHU Ha UX
ocHOBe. TexXHOJIOTUY NOIy4YEeHHUS.
Kesnap, CBM. Mexanuueckue,
TEIJIOBBIE, XUMUYECKHE CBONCTBA.

7-8

Marpuusl B koMnosure. Haznauenue
Y KIacCU(UKAIUS MaTPHII.
Kepamnueckas, metanninueckas,
MOJIMMEPHAs, YIJIEPOIHASI MATPULIBI.

9-10




TepMoriacTUuHbIE U
TEPMOPEAKTUBHBIE MTOJIMMEPBI.
[Momusdupusie,
denosopmansaeruIHbIC,
SIOKCHUIHBIE, TOJIUUMHUHBIE,
KPEMHHMMOPraHU4YECKUE CBS3YIOIINE.
Metoas! OTBEPKICHHUSL.
Yckopurenu, naacTUPUKATOPHI.
CtpykTypHBIE 0COOCHHOCTH U
MEXaHUYECKHE CBONCTBA
KOMITO3UTOB, CXEMbI U METO/IbI
apMHUpPOBAHMSL.

TxkaHHBIE KOMITO3UTEI. Xa0THYECKOE
apMHUpPOBaHUE, OPUECHTUPOBAHHOE
apMHUPOBAHHUE BOJIOKHAMH,
TpEXMEpPHOE, MPOCTPAHCTBEHHOE
apMupoBaHue. TexHonorus
U3TOTOBJICHUS JIeTaJIeH U U3AEINN 13
MOJIMMEPHBIX KOMIIO3UTOB.
[Ipouiecchl U3roTOBICHUA JAETANICH U
U3IEUHI U3 TOJUMEPHBIX
BOJIOKHHCTBIX KOMITO3HUTOB.
TexHo0rus N3roTOBJICHUS
YIIEPOIHBIX KOMIIO3ULIMOHHBIX
MartepuanoB. [lonstue o
TEXHOJOTMYECKUX HAMPSHKECHUSX.
TexHoJ0rnM U3roTOBJICHUA AcTalIei
n3 IIKM: HaMOTKa, BBEIKJIagKa 1
(hopMoOBaHUE TPETIPETOB, IKCTPY3HS,
MYJITPY3Usl, TUTHE MO/ JABJICHUEM.
Mertoabl MexaHU4YeCKOH 00paboTKH
Y COCIMHEHUS TTOJIMMEPHBIX
KOMIIO3UTHBIX JeTaici

11-12

DEeHOMEHOJIOTUYECKUI 1
CTPYKTYPHBII MMOJXOJIbI B MEXaHHKE

13-14




KOMIIO3UTOB. BapuanuoHHbIN
IIOAXO0/1 K OLICHKE I'PaHMIl

3¢ deKkTUBHBIX MOAYIeH. OneHKN
®oiirra u Peiicca. Ilonstue
“U30TPOIHOT0”” KOMIIO3UTA C
CUMMETPUYHBIM PacIo0KEeHUEM
Tpex u 00JIee CEMEMCTB BOJIOKOH.
Meron onpeneseHnst ynpyrux
KOHCTaHT U30TPOITHOTO KOMIIO3UTA.
VYpaBHEHUS] MEXaHUKHU CIIOMCTBIX
KOMITO3UTOB.

Mexanuka n1eopMUpOBaHUS U
pa3pymeHns: KOMITO3UTHBIX
MaTepuaioB U KOHCTpYKIUW. Teopus
YOPYTrOCTH aHU30TPOITHOTO Tea.
BapuanuonHo-mMaTpuiHbIE
(bOpMyTUPOBKH 33]1a4 MEXaHUKH
TBepAoro Tena. OCHOBHBbIE
YPaBHEHUS U MOJENH
ne(pOopMUPOBAHUS MHOTOCIIONHBIX
06010uek. O600meHHbIN 3aK0H ['yKa
Y YUCJIO HE3aBUCUMBIX YIPYTHX
KOHCTaHT (B 001mem ciydae — 21
yHOpyras KOHCTaHTa aHU30TPOITHOTO
Marepuana). IIpeoOpa3zoBanue
TEH30pPOB IIPU OBOPOTE
KOOpAMHATHBIX Ocei. Buapl ynpyroi
CUMMETPHUHU: U30TPOTHUS,
OpPTOTPOIHUS, TPAHCBEpCATbHAs
n3oTponus. TUIbl 1 0COOEHHOCTH
pa3pylieHus: KOMIIO3UTOB.

15-16

IIpuMeHeHne SHEPreTHIECKOTO
YCIIOBUS PACCIOEHUs Ul pacueTa
HecyIel crocoOHOCTH U3rNOaeMBbIX
CJIOMCTBIX OAJIOK, CKAThIX
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KOMITIO3UTHBIX CTEP>)KHEN U TPYO.
MexaHuka pa3pyleHust
KOMITO3UTOB. TeH30pHO-
MIOJIMHOMHUAJIbHBIE KPUTEPUU
npoyHoctu. Kpurepuu npouyHoctu
KOMITIO3UTOB, YUYUTHIBAIOIIHE
HaIpaBJIEHHBIN XapakTep UX
paspyumenus. Kpurepun npodHocTH
HaMOTAHHBIX KOMIIO3UTHBIX TPYO
IIPH pacTsHKEHUU, KPYYEHUH U TIPU
CJIO’KHOM HaIPsKEHHOM COCTOSTHUU

dopma arrecTaruu

Bcero wacos 1o gUCIAIIIINHE
BO CE€IbMOM CEMECTpe

18

36

54

pedepar

BocbMoit

ceMecTp

MeToabl CTaTUYECKUX UCIIBEITAHUN
KOMIIO3UTOB. OnpezeneHue
CTaTHYECKUX CBOMCTB
CTEKJIOTUTACTHKOB M YIJICTIACTUKOB
MIPU PACTSDKCHHUH, COKATHUH, U3THOE,
CJIO’)KHOM HaIpsiKEHHOM COCTOSHUU.
Onpenenenue MoAyNel caBUra
KOMIIO3UTOB TP KPYYCHHH, CIIBUTE
Y TIO MIepHOJaM KPYTHIIBHBIX
Kxonebanuii. OcoOOEHHOCTH
WCIIBITAHUN HA U3TUO M OTIPEICIICHHUE
MEXCIIOHOTO MOAYJISL CABUTA T10
nomnpaBke K Iporudy. Meto sl
UCIBITAHUN KOMIIO3UTHBIX 00pa3IoB
Ha TIOJI3Y4eCTh U OCHOBBI
HACJIEJICTBEHHOU Teopuun
nomydectu. Aapo Abens u saApo
PaGotHoBa. [Togo0ue n30XpOHHBIX
KpuBbIX. JlmarpaMma MrHOBEHHOTO
neopmupoBaHusi.

1-2




MeToas! BBICOKOCKOPOCTHBIX
JUHAMMYECKUX UCTIBITAHUM
KOMITO3UTOB. 3a/1a4l UCTIbITAHUH.
Pacnpocrpanenue BOH.
Koadduument tuHaMUIHOCTH.
["a3oBas my1ika: CKOpOCTh CHapsaa.
[IpoOuBaHue TIIACTUH U OCTaTOYHAS
MIPOYHOCTh. Tpexcioinbie n
MHOTOCJIOMHBIE KOHCTPYKIUH.
AnroputMH3anus 3a1a4 o
neOpPMUPOBAHUH B IPOYHOCTH
MHOTOCJIOMHBIX KOMITIO3UTOB.
Mertoas!l pacueTa Ha MPOYHOCTh U
JIOJITOBEYHOCTh. BiusHue
KOHLIEHTpALMK HaNpsKeHUN Ha
MIPOYHOCTh BOJIOKHUCTBIX
KOMNO3UTOB. Pacuer n
KOHCTPYUPOBaHUE COCTMHEHUHN
m3nenuii u3 [IKM (3aknenounsie,
KJIEEBbIE, MEXaHUYECKHUE,
Oonomexanuue-ckue). Pacuer
MIPOYHOCTU KOMIIO3UTHBIX IIACTUH,
CTEPKHEU, HHJIMHAPUYECKUX
000JI04€K MPHU Pa3TUIHBIX CXEMax
apmupoBanus. Pacuer u
MIPOEKTUPOBAHUE Ky30BHBIX JI€TalEH,
0anoK, maHenei U3 KOMIO3UTOB.

3-4

Tunossie 31€MEHTHI KOHCTPYKIUI U3
KOMIIO3UTOB, CIIOCOOBI UX
¢dopmupoBanus u pacueta. Pacuet
MIPOYHOCTHU U JIOJITOBEYHOCTHU
KOMIIO3UTHBIX 0alloK, pepMEHHBIX
KOHCTPYKIMHA, MHOTOCIIOMHBIX
IUTACTHH, TaHeJIel 1 000J10YeK.
ITpoekTHBIN pacueT KOMIIO3UTHBIX




neranen. [IpoekTHslii pacyer
CTEKJIOILIACTUKOBOM PECCOPBI €
YUETOM IOJI3y4YECTH, CIOKHOTO
rHOPHUIHOTO APMUPOBAHHUSA,
BO3MOYHOCTH PacCIOEHUs Npu
KpyueHuu u usrude. IIpuHiuns
ONTUMAJILHOTO MPOEKTUPOBAHUS
KOMITO3UTHBIX MaT€pHaJIOB-
KOHCTpyKIui. OnTuMusanus
CTPYKTYpBl apMUPOBaHUS
KOMITO3UTHOTO KapJaHHOTO Bajla pu
MIEPEMEHHBIX yriax apMUPOBAHUS C
Y4E€TOM JIMHAMHYECKOU
YCTOWYMBOCTH, TPOYHOCTH U
000J104eyHON (POpMBI IOTEPH
YCTOWYHUBOCTH.

Bb160p onTuManbHbIX cXeM
apMUpOBaHUs Ui TpyO U cOCYI0B
nasieHust. PaBHONpoyHble GalioHbI
nasieHusd. Hutsnas monens u
YTOYHEHHBIE KPUTEPUU IIPOYHOCTH.
CxeMa OlLIeHKH HaJI&KHOCTH OasIoHa
JUI CKATOrO IMIPUPOJHOTO Ta3a IIpu
BO3HUKHOBEHUU B CTEHKaX Je(PEKTOB
THUIIA TPELUH U PACCIOCHUH.
TTocmoiiHbIil METON BEIYUCICHUSA
HaIPSDKEHUH B CIIOSX
apMHUPOBAHHBIX IIJIACTUKOB C
IIPOU3BOJILHOMN CXEMOU
apMUpPOBaHUsA. YTIPOIICHHBIN METOX
pacuera A CHIIBHO aHU30TPOIIHBIX
KOMIIO3UTOB THUIIA YTJICIIACTUKOB.

7-8

MukpoaedekTsl B KOMIOHEHTaxX — B
BOJIOKHAX U B MaTpule. JlegekTs! B
apMUpPYIOIHKX 1eMeHTax. JledexTol

9-10




B marpuuax. [lopepxnocrtu paszaena
«BOJIOKHO—MAaTpHUIIay.
Texnonoruueckue 1eQeKTh.
KoHcTpykiimonHslie 1eeKThI.
DKcITyaTalluOHHbIE JEQEKTHI

dopma arrecTanumn

Bcero yacoB no pucuuiuinze
BO BTOPOM (BOCBMOM) CEMECTpE

20

20

68

pedepar

Hroro

38

20

36

122




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

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

CnenmansHocTs: 01.03.02 IIpukinagnas MaTemMaTuka 1 HHQOpMaTHKA
npoduinb «MHTEIIEKTyaTbHbIE CHCTEMBI YITPABICHUE»

®dopma 00ydeHus: ouHas

Kadenpa: JIlunamuika, mpoYHOCTh MAIIMH U CONTPOTUBIIEHUE MAaTEPUAJIOB

®OH/I OHEHOYHBIX CPEACTB

MO JUCIUTIJINHE

KoMno3nunoHHble KOHCTPYKIUH 0eCITUIOTHBIX TPAHCIIOPTHBIX CPEICTB

MockBa, 2024 ron



Tabnuua 1

NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHUWUN

KOMIETEHIIMHU
UHAE | ®OPMYJIUPOBKA | IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopMma CreneHu ypoBHeil 0CBOeHHMs KOMIIeTeHIUI
KC ¢opMupoBaHn | OLEHOYHOIO
s cpeacTaa
KOMIIeTeHIIUH
YK-1 Crniocoben 3HaTh: Jlexuus, P Bba3oBblii ypoBeHb
OCYILIECTBIIATh TIOUCK, | - KJIacCU(PUKAINIO U PAKTHYECKOE YO - crioco0eH BBIOPATh COCTAB U CTPYKTYPY
KPUTHYECKHUM aHaJIN3 | OCHOBHBIE CBOMCTBa 3aHsATHE 3 apMHPOBAHUS KOMIIO3MUTA JJIsI
U CUHTE3 COBPEMEHHBIX KOMIIO3UTOB caMOCTOATENbHA | D KOHKPETHOM JieTanu
WHpOpMaIIHH, - KpUTEPUH MPOYHOCTH 1 paboTa IoBbIIeHHBII YPOBEHD
MIPUMEHSITh KOMITO3UTOB, YUYUTHIBAIOIINX - crocoOeH BhIOpAaTh ONTUMAJIbHBIM COCTaB U

CHCTEMHBIN MOJIXO
JUISL pEIIEHUST
IMOCTaBJICHHBIX 33124

[1K-2

CrniocoOeH BecTH
mporiecc pa3paboTKu
ABTOTPAHCIIOPTHBIX
CpPE/ICTB U MX
KOMIIOHEHTOB

HaNpaBJIECHHbBIN XapaKTep
pa3pylIeHHs

Ymers:

- BBIOpaTh COCTaB U
CTPYKTYPY apMUPOBAHHUS
KOMIIO3UTa JJIs1 KOHKPETHON
JeTaIN

- OIIpeIeNsATh MOJIHbINA HAabop
YOPYTO-NPOYHOCTHBIX
XapaKTEPUCTHUK U MapaMeTphbl
KPUTEPHUEB MTPOUYHOCTH
Buaanern:

- SKCIIEPUMEHTAJIbHBIMU
METOJaMU OIPEIEIICHUS
MOJIHOTO Habopa yImpyro-
MPOYHOCTHBIX
XapaKTEPUCTUK
AQHU30TPOMHBIX KOMIIO3UTOB

CTPYKTYPY apMUPOBaHUs KOMIIO3UTA [T
KOHKPETHOU JIeTaan




- IIPOrPaMMOM ITOCIOUHOTO
pacuera Hecylen
CIOCOOHOCTH KOMITO3UTHBIX
KOHCTPYKIIUMHI




ITpunoxenue 2

K paboueii mporpamMme
Hepe'{eﬂb OLCHOYHBLIX CPEACTB IO JUCHUIIJINHE (<KOMH03I/IIII/IOHHLIe KOHCTPYKIMH

0ecMIOTHBIX TPAHCHOPTHBIX CPEACTB»

Ne OC

HaunmenoBauue
OIIEHOYHOI'O
CpeACTBA

KpaTkas xapakTepucTHKa OLIEHOUYHOTO CPECTBA

IIpencraBneHue OLIEHOYHOTO
cpencta B POC

YerHbI onpoc,

cobecenoBanue,
(YO)

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

Bonpoce! no
TeMam/paszeinam
IACIATUINHEL

Pedepar
(P)

[IpoIyKT caMOCTOATENbHON pabOThl CTYACHTA,
MpeICTaBISAIONINI cO00N KpaTKoe H3JI0KEHHE
B IIMCBMCHHOM BUJIC MOJIYYCHHBIX
[PE3yJIbTaTOB TEOPETUYECKOTO aHanm3a
OTIpeIeTICHHO M Hay4IHOU (yuebHo-
MCCIIEIOBATENIbCKOM)  TEMBbl, TI/Ie  aBTOP
[PACKpbIBAE€T CYTh UCCIIEyeMON MpoOJIeMbl,
MPUBOAMUT Pa3IMYHbIE TOUKH 3PEHUS, a TAKKe
COOCTBEHHBIE B3IJIsA/Ibl HA HEE.

Temsl pedepaToB

3aueT

3)

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

[TprMephI 3a4eTHBIX
OmJIeTOB

OK3aMeH
(OK3)

CpencTtBo  MpoOBeNEHUST  IPOMEKYTOUHOM
aTTecTalldd 10 Ppe3yJlbTaTaM BBIIOJIHEHUS
BCEX BHUIOB Y4eOHOl pabOTHl B TEUYCHHH
ceMecTpa C  TIPOCTaBICHHEM  OLICHKH
OTJIIMYHOY, «XOPOIILIOY,
«(YZIOBIIETBOPUTEIHHOY WIH «He
YAOBJIETBOPUTEILHOY

[Tpumepsnr
AK3aMEHAlUOHHBIX
OwmIeToB




IIpuMepsl 3a4eTHBIX U IK3AMEHAIIMOHHBIX OUJICTOB

[Tpunoxxenue 3

1o Kypcy «KoMno3uumoHHbpie KOHCTPYKIMH 0eCIIMIOTHBIX TPAHCIIOPTHBIX

cpeacTB»

MMHUCTEPCTBO OBPA3OBAHIS X HAYKH POCCUMCKOM ®ENEPALTNA

OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHWE BBICIIEI'O

OBPA30OBAHUSA
«MOCKOBCKHMI HOJII/ITEXHICI‘IECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHMHU INOJIMTEX)

®akynsrer TPAHCITOPTHBIH, xadenpa «/IuHaMuKa, IPOYHOCTS MALIMH M CONPOTHBIICHHAE MATEPUATIOBY

Jucrurmnaa KoMno3uuoHHbIe KOHCTPYKIIMU OECITUIIOTHBIX TPAHCIIOPTHBIX CPECTB
Cneuunansaocts 01.03.02 Ipuknaanas MmaremaTuka 1 HHpOpMaTHKa
Kypc 4, cemectp 7

3AUYETHBIN BIIET Ne 4.

1. YeranocTHble CBOWCTBA U MOJI3Y4YE€CTh KOMIIO3UTOB.
2. BapuanmoHHO-MaTpu4HbIe (JOPMYIHPOBKH 3a/1a4 MEXaHUKH TBEPAOTO Tea.

VTBepxkaeHO Ha 3aceqaHuu Kadeapsl «___ » ceHtsiops 20 I., IpoToKoJ Ne

3aB. kadenpoi /A.A.CxBopuoB/

[lepedeHb BONPOCOB K 3a4ETy

Bomnpocsl k 3auery Kon
KOMIIETCHIIUHN

Hcropus co3manmsi KOMIIO3UITMOHHBIX MAaTEPHAJIOB. YK-1, IIK-2
OcHoBHBIC cBOWcTBa M J(PQPEKThl TpUMeHeHUs Kommo3uToB B | YK-1, IIK-2
MaIIHHOCTPOCHUH
ITepBbIe MPUMEHEHHS CTEKJIOTIJIACTHKOB. YK-1, IIK-2
[IpuMeHEeHnEe  KOMIIO3MUTOB: aBHAIlM M  BOCHHAs  TeXHHWKa, | YK-1, ITK-2
CIIOPTUBHOE CHApPsDKCHHE, KaHAThl, MAXOBUKU—HAKOTIUTEN SHEPTUH,
IIUHHBIA KOpJA, apMmaTypa OeToHa, MyJeHEempOOWBaEMbIC >KHUIIETHI,
OpoHSs1, MEUITNHA, CTPOUTEIBCTBO, CYJIOCTPOCHUE
OmnpeneneHue 1 KiaccuuKaIus KOMIIO3UTOB YK-1, IK-2
Tpu cexpeTa TPOYHOCTH KOMIIO3UTOB (MacimiTaOHBIA dddekr, | YK-1, IIK-2
TOPMOXKCHHE TPEIINHBI TIOBEPXHOCTHIO pa3jenia, CTaTHCTUYECKUN
XapakTep MPOYHOCTH BOJIOKOH)
VY nenbHast IPOYHOCTH U yIETBHBIN MOTYJb YK-1, IIK-2
Brnusinue TemmnepaTyphl M BIQ)KHOCTH Ha CBOMCTBA KOMITIO3UTOB YK-1, IIK-2
J1oAroBEeYHOCTh KOMITO3UIIMOHHBIX MaTEPHUAJIOB YK-1, IK-2
YcTanocTHbIe CBOMCTBA M MOJI3Y9€CTh KOMIIO3UTOB YK-1, IIK-2
ConpoTHUBIECHUE KOMIIO3UTOB CABUTOBBIM AeOpMaIism. YK-1, IK-2
BonokHucThIe apMUpYIOIIHE MaTepHAIIbI YK-1, IIK-2




Macutabublii 3¢ ()eKT NpoYHOCTH

VYK-1, TIK-2

CoctaB  cTeksia, JuUaMeTp W CBOWCTBa  CTEKJIOBOJOKOH, | YK-1, IIK-2
MOBEPXHOCTHAsi 00paboTKa

®du3uKo-MEeXaHUUECKUE, XHMHUYECKHe, TepMuueckue cBoiictBa | YK-1, ITK-2
KOMITO3UTOB

CTpykTypa ¥ MEXaHHUYECKHE CBOMCTBa YIJIEBOJIOKOH Ha ocHose | YK-1, IIK-2
MOJMAKPHIIOHUTPHUIIA

['uOpugHbIe MaTepuabl C yriaepoAHbIMH BOJOKHAMU YK-1, IIK-2
Bopneie, kepamuueckue, 6a3aJIbTOBBIC BOJIOKHA. YK-1, IIK-2
[Tpumenenue 6opantomunus. Kapoua-kpeMHueBble BOJIOKHA. YK-1, IIK-2
MaTtpuiibl B KOMIIO3HUTE YK-1, IIK-2
MexaHndeckue, TeIJI0BbIe, XUMHYCCKIE CBOMCTBA. VK-1, IIK-2
Hasnauenue u xiaccuduxaiys MaTpHIl YK-1, IIK-2
TepMorniacTUUHbBIE M TEPMOPEAKTUBHBIE TOJIUMEPHI YK-1, IIK-2
CTpyKTypHBIC 0COOCHHOCTH ¥ MEXaHHMUYECKUE CBOWCTBA KOMIO3UTOB, | YK-1, ITK-2
CXEMBI U METOJIbl apMHPOBAHUS

TexHomorusi M3rOTOBJICHHUS JeTalied W w3aeauil u3 mnojauMmepHbix | YK-1, IIK-2
KOMITO3UTOB

@DEeHOMEHOJIOTHYECKUA ¥ CTPYKTYPHBIH moaxoasl B Mexanuke | YK-1, ITK-2
KOMITO3UTOB

BapuanuonHsiii moaxoa K orieHke rpaHull 3P GeKTUBHBIX MOTYJIeH YK-1, IIK-2
[TorsiTne  “WU30TPONMHOTO”  KOMIIO3MTa ¢  cUMMeTpudHbIM | YK-1, ITK-2
PacIoIOKEHHEM TPeX U 00Jiee CEMENCTB BOJIOKOH

Mertop onpeiesieHnsl YIPYTruX KOHCTAHT U30TPOITHOT'O KOMIIO3UTA YK-1, IIK-2
Mexannka JeQOpMHUpPOBaHUS H  pa3pylieHUs  KoMIo3uTHbIX | YK-1, ITK-2
MATEPUAJIOB U KOHCTPYKIIUHU

Teopust ynpyroct aHM30TPOITHOTO Tejla YK-1, IIK-2
OCHOBHBIC YpaBHCHHS W MOJENH AcPopMHUpOBaHUS MHOrociouHbix | YK-1, IIK-2
000J104eK

O0600611eHHBIIH 3aK0H ['yKa 1 4nCciI0 He3aBHCUMBIX ypyrux KoHcTaHT | YK-1, IIK-2
[IpeoGpa3zoBaHre TEH30POB MPHU MOBOPOTE KOOPIUHATHBIX OCEH. YK-1, IIK-2
Tunsl 1 0COOEHHOCTH pa3pyIICHHS] KOMIO3UTOB YK-1, IIK-2
[IpuMeHeHne SHEPreTHYECKOTO YCIIOBUS pacciioeHus s pacueta | YK-1, IIK-2
HECyIIeH CIIOCOOHOCTH M3rn0aeMbIX CJIOMCTBIX OajioK, CXKaThIX
KOMITO3UTHBIX CTEP)KHEHN U TPYO

Mexannka pa3pynieHuss KOMIIO3UTOB YK-1, IIK-2
TeH30pHO-TIOTMHOMUATBHBIC KPUTEPUU TPOYHOCTH YK-1, IIK-2
Kputepuu mpoyHOCTH KOMITO3WTOB, y4YUThIBaromue HampasiieHHbd | YK-1, IIK-2
XapakTep WX pa3pyrieHus

Kputepun TpOYHOCTH HAMOTAHHBIX KOMITO3UTHBIX TpyO mipm | YK-1, IIK-2
pPaACTSHKCHUH, KPYUCHUH U TIPU CJI0’KHOM HATPSHKEHHOM COCTOSTHUH
Bapuanmonno-marpuunbie  GopmynupoBkd  3amad  Mexanuku | YK-1, IIK-2

TBEPJIOTO Tela




\ Onenku Poiirra u Peilicca.

VYK-1, TIK-2

MMHUCTEPCTBO OBPA3OBAHIS Y HAYKH POCCUMCKOM ®EIEPALINA

OEJIEPAJIBHOE 'TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BbICIHIEI'O

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

®akynsrer TPAHCITOPTHBIH, xaenpa «/IuHaMuKa, IPOYHOCTH MAIIMH ¥ CONPOTHBIICHHE MATEPHATIOBY

Jucrumnaa KoMno3uoHHbIe KOHCTPYKIIMU OECITMIIOTHBIX TPAHCIIOPTHBIX CPECTB
Cneumansaocts 01.03.02 Ilpuknaanas MaTeMaTHKa 1 HHPOpMaTHKa
Kypc 5, cemectp 8

3K3AMEHAIIMOHHBIN BUJIET Ne 5.

1. SAnpo Abens u ssapo PabotHoBA.
2. HutsHas Mozieb U yTOYHEHHBIE KPUTEPHUU TIPOYHOCTH.

Y1BepxaeHo Ha 3acenanuu kadenpel «___ » ceHts0ps 20 I., IpoToKOoJ Ne

3aB. kadenpoi /A.A.CxBopuos/

IlepeyeHb BONPOCOB K DK3aMEHY

MHOTOCJIOMHBIX KOMIIO3UTOB

Bomnpocsl Kk 3xk3ameny Koz
KOMIIETCHIINU

MeTobl CTAaTUYECKUX UCTIBITAHUNA KOMIIO3UTOB YK-1, IIK-2
OnpeneneHue  CTaTUYECKUX  CBOWCTB  crekioruiactukoB U | YK-1, IIK-2
VIJICTUTACTHKOB TPU  PACTSDKCHHH, CHKATHH, HW3THOE, CII0KHOM
HANPSHKCHHOM COCTOSTHHH
Omnpenenenne MoayJield cBUTa KOMIIO3UTOB NMpH KpydeHuH, capure | YK-1, IIK-2
W TI0 TTePHOJIaM KPYTHIIBHBIX KOJIeOaHUM
OCcoOCHHOCTH HWCIBITAHUN Ha WM3THO M ompenaeiieHue MexcioiHoro | YK-1, IK-2
MOJTYJISI CJIBUTA IO TIOMIPaBKE K MIPOTUOY
MeTonpl HMCHBITAHUHA KOMIIO3UTHBIX 00pasmoB Ha mnoisydyecTh u | YK-1,IIK-2
OCHOBBI HACJICICTBEHHON TEOPHUH TOJI3yUECTH
Anpo AGens u snpo PaboTHOBa YK-1, IK-2
[Tomo6ue N30XpOHHBIX KPUBBIX VK-1, IIK-2
JlnarpaMMa MrHOBEHHOTO J1I€()OPMUPOBAHUS YK-1, IIK-2
MeTtoasl BBICOKOCKOPOCTHBIX TUHAMHYECKUX ucnsltanuii | YK-1, IIK-2
KOMITO3UTOB
Pacnipoctpanenue BonH. Ko durnment nmaamuaaocTy. YK-1, IIK-2
["a30Bas my1ika: CKOpOCTh CHapsa. YK-1, IIK-2
[TpoOuBaHMe MIACTUH U OCTATOYHASI TPOYHOCTh YK-1, IIK-2
TpexcnoitHble 1 MHOTOCIIONHBIE KOHCTPYKIIMH YK-1, IIK-2
AnroputMmuszanus  3amad o jgedopmupoBaHun  u - npounocth | YK-1, IIK-2




MGTOI[BI pacdcTa Ha IPOYHOCTL 1 JOJITOBCYHOCTDH

VYK-1, TIK-2

BriusiHue KOHIIEHTpAIMKM HAIPSHKCHUH HAa MPOYHOCTH BOJOKHHCTHIX | YK-1, IIK-2
KOMIIO3HTOB.

Pacder u xoHcTpyupoBanue coenuHeHuin wm3nenuidi wu3  [IKM | YK-1, IIK-2
(3aKjenoyHble, KIeeBble, MEXaHUYECKHEe, OMOMEXaHUYECKHUE)

Pacuer  mpoyHOCTM ~ KOMIIO3UTHBIX  IUIACTHH, crepxkueit, | YK-1, IIK-2
WIHHIPUYECKUX 000JI0YEK MPH Pa3IMIHBIX CXeMaX apMUPOBaHUS.

Pacuer u mpoekTupoBaHHE Ky30BHBIX JeTajei, Oanok, maHeneit u3 | YK-1, IIK-2
KOMIIO3HTOB.

PacdeT mpOYHOCTM ¥  JIOJTOBEYHOCTH KOMIIO3UTHBIX Oaok, | YK-1, IIK-2
(epMEHHBIX KOHCTPYKIIM, MHOTOCIOWHBIX IUIACTWH, IaHEJIeH |

000JI0YeK.

[MpuHIMIBI ~ ONTHMANBHOTO  MPOSKTUPOBaHHMS  KOMMO3UTHBIX | YK-1, IIK-2
MaTepUaTOB-KOHCTPYKIIUH.

Ontumu3zaus CTPyKTypbl apMUPOBaHUSI KOMIO3UTHOTO KapaaHnHoro | YK-1, ITK-2
BaJIa MPH TIEPEMEHHBIX YTIIaX apMUPOBAHUS C YUETOM THHAMUYECKON
YCTOMYMBOCTH, TIPOYHOCTH H  O0OJOYEHYHOH (OPMBI  TOTEpH
YCTOWYHUBOCTH.

BbiOop onTuManbHBIX CXeM apMupoBaHUs s TpyO u cocymnos | YK-1, IIK-2
JaBJICHUS

HutsHas Mojens M yTOUHEHHBIC KPUTEPUH IIPOYHOCTH. YK-1, IIK-2
Cxema oleHKH HaA&KHOCTH OaJlJIOHA JUIS CKaToro npupoaHoro raza | YK-1, IK-2
Opyd BO3HUKHOBEHHWM B CTEHKax Je(eKTOB THNA TPEUMH U
pAaCCIOEHHUI.

[TocrmoiiHplii  MeTOA  BBIYMCIICHHMsS ~ HampspkeHud B ciosix | YK-1, ITK-2
apMHUPOBAHHBIX IJIACTUKOB C MTPOU3BOJILHONM CXEMOM apMUPOBaHUSI.

YHpomeHHbId  METOJ pacuera Juis CuiIbHO  aHu3oTpomHbiX | YK-1, IIK-2
KOMITO3UTOB TUTIA YTJIETNIACTUKOB

Jle(heKThl B apMUPYIONINX 3JICMCHTAX. YK-1, IIK-2
IToBepxHOCTH pa3esna «BOJOKHO—MaTPUIIA» YK-1, IIK-2
JleeKkThl B MaTpHIIAX. YK-1, IIK-2
MukpoaedekTbl B KOMIIOHEHTaX — B BOJIOKHAX YK-1, I1IK-2
KoHcTpyKITnOoHHBIE 1e(DEeKTHI. YK-1, IIK-2
Texnomornyeckue nedeKThl YK-1, IIK-2
OKCIuTyaTalmoOHHbIC Ee()EKTHI YK-1, IIK-2
PaBHOIpOUYHBIE OAJIIIOHBI TABICHHUS YK-1, IIK-2




IIpumepHbIe BONPOCHI AJIs1 YCTHOTO ONPOCA MO JUCHUIIHHE
«KoMIno3numoHHbIe KOHCTPYKIMHU 0eCMI0THBIX TPAHCIIOPTHBIX CPeICTB»
JJIS OHEHKH KOMIIeTeHINH
(YK-1, IK-2)

1. Yro Takoe TEH30pHO-NOJMHOMHUAIbHBIE KPUTEPUHU, M KAKOB UX
reoMeTpudeckuil o0pa3 B MPOCTPAHCTBE HAMPSIKEHUHN ?
2. Kak ctpositcs mpezaenibHble TOBEPXHOCTH MO PaOOTHOBY Uisi COBMECTHO
paboTaloIKX YyIPYro-TIaCTUYECKUX CTPYKTYp?
3. Ha yém ocHoBana GopMynnpoBKa KPUTEPUEB MPOYHOCTH, YUUTHIBAIOLIHX
HAIPABJICHHBIN XapaKTep pa3pylIeHUs BOJOKHUCTBIX KOMIIO3UTOB?
4. Kak 3amMchIBalOTCS JIMHEHHBbIE KPUTEPUU NPOYHOCTU JJIsi JIBYX BHIOB
pa3pyleHus OJHOHANPABIEHHBIX KOMIIO3UTOB?
5. Kak ompegenutb U3 3KCHEPUMEHTOB MapaMeTphbl JMHEHMHOIO KpUTEpHUs
IPOYHOCTHU?
6. B uém Hemocratok TpaaunuoHHod Qopmynsl  JKypaBckoro s
OTIpEeJICICHHs] TPOYHOCTH MEKCIOEBOTO CABUIa MpPH HM3THOE KOPOTKHUX
6asiok?
7. Kak ompenenarts mapaMeTpbl JIMHEWHOTO KPUTEPUS PACCIOCHHS TIO
pe3ysbTaTaM CTaTUYECKUX U MUKIUYECKUX UCTIBITAHUM Ha U3Tu0?
8. Kak HaiiTu mapameTpbl KpUTEpHUS MPOYHOCTH KOMITO3UTHBIX TPYyO IO
00paboTKe HKCIEPUMEHTANIBHBIX JAHHBIX B KOOPAMHATAX MPOECKIUM
HaIPSHKEHUI Ha TIOCKOCTh, COJIEPKALTYIO HAMPABICHUE BOJIOKOH?
9. K kakoMy OCHOBHOMY BBIBOAY TMPHUBOAUT MOJeIb poMba U3
HEPACTSKUMBIX HUTEH MPU JBYXOCHOM paCTSKEHUU?
10.Kak onpenenutb ONTUMATBHBIN yroJ apMHUPOBAHUS I JBYXOCHOBIO
pacTsxeHus ?
11.Yt0 03Ha4YaeT TEPMUH «PALUOHATBHOE TPOEKTUPOBAHUEY» NPUMEHUTEIBHO

K KOMIIO3UTHOMY OQJIJIOHY TSI C3KaToro ra3a’?
12.KakoBbI 3TaIlbl TOCJIOWHOTO pacueTa KOMIO3UTHBIX KOHCTPYKITHMA?
13.B ueM mnpeuMymiecTBO MOCIOMHOTO METOJa [JIsi CUMMETPUYHBIX Map

clioeB?

14.KakoBbl JONYIICHUS B «HUTSHON aHAJIOTUW» I pacyeTa HaMOTOYHBIX
00o0oueK?

15.B 4yéM nmpuyMHa OCTAaHOBKH TPEIIMHBI HEMPOYHON TIOBEPXHOCTHIO
pazaena?

16.Kakne ommOku gomyctusl I'opaoH B 0O0BSICHEHUHN MEXaHHU3Ma OCTAaHOBKHU
TPEIINHBI MOBEPXHOCTHIO pa3ena’?
17.KakoBbl MeXaHM3Mbl «COpACBHIBAaHUS» KOHIICHTPAIIMU HAINpPSIKEHU B
BOJIOKHUCTBIX KOMIIO3UTaX C XPYMKON MaTpULICi?
18.Kak o1eHUTh KOHIICHTPALIUIO HATPSKEHUN OKOJIO OCTaBILIEWCS MOCIIE
pacUIEIICHUS MEJIKON BBITOUKH ?
19.Tlouemy W B KakOW CTEMEHU PA3NTUYAOTCS TEOPETHUCCKUH W
s PexkTrBHBIN KOADPUIUEHTHI KOHIIEHTPALUU HAMPSHKEHUH ?



20.KakoBbl OCOOCHHOCTM BJIMSIHUE KOHIICHTPAllMM  HANpPSDKEHUM  Ha
OPOYHOCTh  PACIICIUISIONIMXCS,  PACTPECKMBAIOLIUXCA M TICEBIO-
TJIACTHYHBIX KOMIIO3UTOB?

21.Kak pactpeckuBaHue MaTpUIbl CHUXAET 3(PPEKT OT KOHIEHTPALHUU
HaIPSKEHNN?

22.YeM 1O CMBICIY pa3IMyalOTCs MapamMeTphl TMOBPEXKIECHHOCTH U
NOBPEXKAAEMOCTH ?

23.Ha d4em ocHOBaHa THUIIOTE3a BBEACHUS XapaKTEPHOTO «pajauyca
3aTYIUICHUS» OTBEPCTHUS?

24.YeMy MOXXET HAyUYUTh KOMIIO3UTHOTO TEXHOJIOTA CTPYKTypa cyuka?

25.CopmynupyiiTe  OCHOBHBIC TMOJIOKEHUS MEXaHHKH  PACCESTHHOTO
paspymienns. UYro Takoe mapaMmerp (TE€H30p) TOBPEXKICHHOCTH H
KWHETHYECKOE ypaBHEHHUE ero pocTa’?

26.Kak BauseT CTAaTUCTHYECKUU pa3Opoc TMPOYHOCTH BOJOKOH Ha
pealn3aluio X MPOYHOCTH B OJTHOHANPABICHHOM KOMIIO3HUTE?

27.Tlouemy HenenecooOpa3HO TpeOOBAHHWE PABEHCTBA TMPOYHOCTH BCEX
BOJIOKOH?

28.C dyeMm cBsizaH MacIITaOHbI 3(QGEKT MNPOYHOCTH TOHKUX XPYIKUX
BOJIOKOH?

29.Kak mnpumeHseTcs JIMHEWHAs MEXaHHWKa pa3pylmIeHUsS K BOJOKHUCTBIM
KOMITO3UTaMm?

30.Kak »suepretudeckas Teopus ['puddurca mo3BoNsIET TONMYUUTH
AHEPreTUYECKUU KPUTEPUIN paCcCIOCHUS I PACHIETUICHUS] KOMIIO3UTa?

31.Kak ommcate MacmtaOHbIH  3(G(PEeKT NPOYHOCTH HA  OCHOBE
HHEPreTUYECKOT0 KPUTEPHS PACCIOCHUS IPU U3THOE U KpyueHUn?

32.KakoB MeXaHU3M PaCCIOCHHUS C BBIIIEIKUBAHUEM CIIOEB TIPU CIKATUU?

33.Uto Takoe xapakTepHas TOJIIHWHA BBIIIEIKUBAEMON MOJIOCKA U Kak OHa
CBsI3aHAa C OIMACHBIM pacmojokeHueM nedexra’?

34.KakoBa cxema pa3pymeHUs] KOMIIO3UTHON TPYOBI 10 hopMe «KUTAMCKOTO
dbonapuka»?

35.Kak  ompenmenuTh  panMOHANbHBICE  pa3Mepbl  OJHOHAMPABICHHOMN
KOMITO3UTHOM TPYOBI?



Tembl pedepaToB no gucuumInHe « KoMmo3uiuoHHbIe KOHCTPY KM
0eCMMIOTHBIX TPAHCIIOPTHBIX CPEACTBY
s OleHKH KommeTeHnui (YK-1, IK-2)

7-# ceMecTp

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

KJ1accu(puKaius KOMIO3UTOB.

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

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

CEKpeT MPOYHOCTU — MaCIITaOHbIN 3P deKT.

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

CratucTudeckuil XxapakTep MPOYHOCTH BOJOKOH (3-1 CEKpeT MPOUYHOCTH).

MeTobl HCTIBITAaHUI KOMIIO3UTOB Ha PACTSIKEHHE, CHKATHE, CIIOKHOE

HaIpPsHKEHHOE COCTOSTHUE.

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

OMMOIYJTBLHOTO MaTepHaa.

OrnpeneneHne MeXCIONHOTO MOJTYJIS CIBUTA TI0 TIOTIPAaBKe K MPOTUoy.

9. Omnpenenenrie MOy CABUTA B INTIOCKOCTH MPH CABUTE TTaHEEH U TIPU
NepeKaBaHUuU KECTKOTO IIAPHUPHOTO Y€ ThIPEX3BEHHUKA.

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

11.Onpenenenue 2-x MOayJel cABUTA MO IEPUOAY KPYTHUIBHBIX KOJICOaHUH.

12.MexaHnKa KOMITIO3UTOB KaK 00JacTh MEXaHUKH TBEPIOTO TeJa.
Onpenenstonmne COOTHOIEHUSI.

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

14.Knaccel ynpyroit CHMMETpUHU (OPTOTPOIHS, TPAaHCBEPCAJIbHAS U30TPOTIHA).

15. CBsi3b TEXHUYECKUX, MATPUYHBIX U TEH30PHBIX YIIPYTUX KOHCTAHT.

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

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

18. YrpormeHHbIN moCIOWHBINH MeTo . 30TpOITHbIE KOMITO3UTHI M OLICHKA WX
MOAYJSl YIPYTOCTH.

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

20.1Tomo6ue nzoxpoH. OO6paboTKa IKCIIEPUMEHTOB HA MOI3YYECTh.

21.HacnenctBenHas Teopus nonsydectu. OnpeeieHne mapaMeTpoM sapa
AGens B HETMHEWHOMW HACJIeICTBEHHON TEOPHH TOJI3YUCCTH.

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

23.CKOpOCTH pacpOCTpaHCHHS BOJIH pacTsHKEeHHs U caBura. BoixHsr Penes u
JlsBa.

N
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©



24 MrHoBeHHas Auarpamma 1eopMUpPOBaHUs U 3ana3/ibIBaHue («3y0»)
TEKY4YECTH.

25.KoappunuenTsl JTMHAMUYHOCTH NPHU y1ape U IPH JIBUKEHUU.

26.1IpoOuBanue muactuH. CKOpOCTh BblIETA CHAPSAJAA U3 MYILKH.

8-ii cemecTp

1. Kpurepuu NpoyHOCTH BOJOKHUCTHIX KOMIIO3UTOB. [locTpoeHue npeaenbHbIX
MMOBEPXHOCTEN COBMECTHO pabOTAIOUIUX CTPYKTYP.

2. Kpurepuu mnpoOYHOCTH OJHOHAMPABICHHBIX KOMIIO3UTOB (JIMHEHHBIMH,
KBaJAPATUIHBIN ).

3. Meron cymmupoBanus mpoyHocTel. «30TpomnHasy mpoYHOCTb.

4. ]JlBa NUHEWHBIX KPUTEPUsl MPOYHOCTU JIsi OPTOTOHAJIBHO aPMUPOBAHHBIX
MJIACTUKOB, MOCTABJICHHBIC HA TUIOCKOCTSIX BO3MOXKHOT'O pa3pyIlICHUS.

5. TeH3opHO-TIONIMHOMUATIBHBIE KpuTepuu npouyHocTd. Kpurtepuu Ilas-By,
lNonbnenbnara-Komnosa, Manmerictepa, AIIKEHA3H | JIp.

6. Kpurepuu mnpodHOCTH JJisi HAMOTOYHBIX KOMIIO3UTHBIX TpyO TIpHU
PACTSDKCHHUH M TIPU KPYUCHHH.

/. HaxoxneHue mapamMeTpoB KPUTEPHUEB MIPOUYHOCTH B KOOPAMHATAX MPOSKIMH
HaIPSHKEHUH Ha TUIOCKOCTh Pa3pyIICHHUS.

8. Mopnens poM0a W3 HEpPACTSKUMBIX HUTEH JUIsl ONUCAHUS TPEeTbHOU
MOBEPXHOCTH MPOYHOCTH IIPH CIOKHOM HaNPSHKEHHOM COCTOSTHUU.

9. «Hutanas anamorus» Al PalMOHAIBHOTO MPOEKTUPOBAHHS HAMOTOYHBIX
KOMITO3UTHBIX 000JI0YEK U COCY/IOB JaBJICHUSI.

10. Pacuer u ontuMu3anus 0ayuioHa Uil CKaTOTO ra30BOTO TOILIMBA.

11. OnTuManbHOE NTPOECKTUPOBAHUE KOMIIO3UTHOTO KapJAaHHOIO Baja 1o
KPUTEPHUSIM MPOYHOCTH U JUHAMUYECKON YCTOMYUBOCTH.

12. TIpoekTHBIN pacyeT CTEKIOIIACTUKOBOM MajIOJIMCTOBOM PECCOPHI.

13. PaBHOMNIpOoUHBIC (hOopMBI TTpoduUiIs peccophl. balika ¢ TOCTOSHHOM TIIOMIAIbIO
CEUYECHUSI.

14. OnTuMu3anusi MajgoJMCTOBBIX CTEKJIOIUIACTUKOBBIX PECCOP PABHOMPOUYHOTO
pouIIs co CTENEHHBIM 3aKOHOM M3MEHEHHUS pa3MEPOB CEUCHMUSI.

15. PaccioeHne KOMIO3UTHBIX CTEPIKHEN MpPH CHKATHH.

16. Pa3pymenne KOMIO3UTHBIX TPYO 1Mo dopme KuTaiickoro ponapuka.

17. JlunelHbIi KpUTEPUN TPOYHOCTH JIJISl PACCIOECHUSI KOMITO3UTHBIX 0aJ0K
pu u3ruoe.

18. DHepreTuyeckoe yCIOBUE PACCIOCHHS KOMITO3UTHBIX PECCOP TIPH
COBMECTHOM JIEUCTBUU M3THOAIOIIETO U KPYTSIIErO0 MOMEHTOB.

19. DxkcnepuMeHTaIbHBIC METOIBI OTIPEICTCHUSI COMPOTUBIICHUS KOMITO3UTOB
paccioeHuto Ha o0pa3iax ¢ MEeKCIOMHBIMU TPEUIUHAMH.

20. BiaustHue KOHIEHTPAIMK HAMPSHKEHUH Ha TPOYHOCTh KOMITIO3UTOB.

21. BBenenune xapakTepHOTO pa3Mepa MaTepuaa Jjisl OMMMCAHMS MacIITaOHOTO

s dexTa MpoOIYHOCTH.



22. JIByXcTaauiiHbIE MOJIEIIN MIPEAPA3PYIICHHS] KOMIIO3UTHBIX MaTEPUAIIOB
OKOJIO OTBEpPCTHM.

23. MeTo bl OLIEHKH MPOYHOCTH M KECTKOCTU TPEXCIOMHBIX COH/IBUYEBBIX
MaHeseil C COTOBBIM 3alI0JHEHUEM.

24. Metozpl pacyeTa HeCyllel clocCOOHOCTU MEXaHUYECKUX, KIIEEBbIX U
3aKJICTIOYHBIX COCIUHEHUN.

25. buomexaHnuecKue NPUHLIUIBI CO3AaHUs TPOYHBIX KOMIO3UTHBIX CTPYKTYP
Y MECT KpEIUIEHHs C UCIOJIb30BaHUEM ONTUMAJIBbHBIX KPUBOTUHEHHBIX
TPACKTOPUIN YKIaJKU BOJOKOH.

26. IIpoekTHBIN pacueT KOMIIO3UTHON OJTHOJIMCTOBON PECCOPHI

27. OnTUManbHOE MPOSKTUPOBAHNE KOMIIO3UTHOTO Kap/IaHHOI'O Baja.

28. PanmoHasibHOE apMUpOBaHKE OajuIOHa JJIs CKATOTO rasa.
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