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1 Ilesin ocBOEHMSI IMCUMILTHHBI (MOAYJI51)

Ilenpto ocBoeHuss aucHMIUIMHBL " IIpoeKkTHpoBaHHE KOMIIO3UTHBIX KOHCTPYKITUN"
SIBJIIETCS O3HAKOMJICHHE acCIMPAHTOB C OCHOBHBIMH CBEICHUSMU B OO0JIACTH COBPEMEHHBIX
KOHCTPYKIMOHHBIX KOMIIO3UTHBIX MAaT€pUAJIOB MPU PEIICHUM MPAKTHYECKUX 33/7a4 B PAMKAX
MIPOU3BOJCTBEHHO-TEXHOJIOTHYECKOH, IIPOEKTHO-U3BICKATEIbCKON u
HAy4YHO-HCCIIeI0BATENIbCKON MPOodeCCHOHATBHON JIeATEIbHOCTH.

2 KomnereHuuu odyuyarierocsi, GopMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOYJIS) U IJIAHUPYEMbIe Pe3yJbTAThl 00y4YeHusI

B pesynbrate ocBoeHuss aucHUIUIMHBL (MOayiisa) «lIpoexkTHpoBaHME KOMIIO3UTHBIX
KOHCTPYKIU» 00yJatOMUNCs TOJDKEH 001a1aTh CIEAYIONUMHI KOMITETCHITUSMHU:

KHC-1 CnocobeH BbIIOMHATH pa3pabOTKy HOBBIX THUIIOB HECYIIUX U OrPAXKAAOIINX
KOHCTPYKUMWA 3JaHUHA M COOPYKEHHM, a TakKe OCYLIECTBISATh JKCIEPUMEHTAIbHbBIC
WCCJIEIOBAHMSI UX AKCIUTYaTallMOHHOM IPUTOTHOCTH

KHC-2 CnocoGeH ocymiecTBisITh pa3pabOTKy M ONTHMH3AIUI0 KOHCTPYKTHBHBIX PEIICHHN
3laHUl U COOPYKEHMH C HCIIOJIb30BAHMEM aBTOMATHU3MPOBAHHBIX CPEJICTB HMCCIEAOBAHUSA U
IIPOEKTUPOBAHMUS

KHC-3 Bnageer meTomonoruel co3manusi M pa3BUTHs 3P(GEKTUBHBIX METOJOB pacueTa BHOBb
BO3BOJIMMBIX, BOCCTAHABIMBAEMbIX M YCHJIMBAEMBIX CTPOUTENbHBIX KOHCTPYKIMH HauOolee
MOJIHO YYUTBHIBAIOUIMX CHEU(UKY BO3BEACHHUS Ha HHUX, CBOMCTBA MaTEpUajoB, CHEHUPUKY
KOHCTPYKTHUBHBIX PEUICHHUH U Jpyrue 0COOEHHOCTH




3. CTpyKTYpAa, 00BEM H co/lepKaHue TUCIHIIMHBI (MOTYJINA)
OO01mast TpyTI0eMKOCTh JUCIUTIIMHBI COCTABIISIET 2 3a4ETHBIX SIUHUI] /2 aKaJl. 4aCcoB, B TOM YHCIIE:
— KOHTaKTHasi paboTa — 44 akaJ. 4acoB:

—aynuropHas — 44 akaJ. 4acos;
— pHeayauTopHas — 0 akaj1. 4acos;

— caMOCTOsITeNIbHAS paboTa — 28 akaj. 4acoB;

®dopma aTTecTaluy - 3a4ET

AynuropHas g
N KOHTaKTHas paboTa E z
=
B aKaj. gacax o] ®dopma TeKyIIero KOHTpOJIs yCreBaeMOCTH
Pasnen/ Tema 3 ( A ) S B p i " pomty
JACIATUTAHBL 3 g = .
@) 2 5 MIPOMEKYTOYHOH aTTecTaluu
to)
Jlex. TIPAKT. 3aH. z '8
O =
1. Pazmen. 1. OcHOBHblE CBEOEHUS O
KOMITO3UIIMOHHBIX MaTepHaJloB u
KOHCTPYKIIHI U3 HUX
1.1  OcHOBHBIE  TOHATHS  MEXaHUKH N
5 5 7 YcTHBIi onpoc
KOMITO3HIIHOHHBIX MaTepHajIoB
1.2 BonokHHCTBIE ~ KOMITO3HIIHOHHBIE .
5 5 5 7 YcTHBIi onpoc
MaTepuanbl
1.3 OCHOBBI TeOpuun MPOYHOCTH
KOMIIO3UTOB. Meronst oTpeIeIeHUS 5 5 7 VYerHbIi ompoc
MEXaHMYECKHX CBOMCTB KOMIIO3UTOB
HWroro no pazgeny 15 15 21
2. Paznen 2. IIpoekTHpoBaHue
KOMITO3UTHBIX CTPOUTETBbHBIX KOHCTPYKIIHI
2.1 OcCHOBBl MNpPOEKTUPOBAHMS HECYIIUX
CTPOUTEIBHBIX KOHCTPYKIIUH u3 .
p pyKH N 3 3 3 VYerHblii onpoc
KOMITO3MTHBIX MAaTepHajoB IO MEpPBOH H
BTOPOM IpyIIiaM MpeAeIbHBIX COCTOSHHI
2.2 Pa3paboTka ¥  NPOCKTUPOBaHHE 5
KOHCTPYKTHBHBIX pEIIEHUH 37aHui u
COOpYXKEHUH c UCII0JIb30BaHUEM .
Py 4 4 4 VYeTHBI onpoc
ABTOMAaTH3UPOBAHHBIX CpencTB
uccnenoBanuss u  npoekruposanus (ITK
Jlupa-CAIIP)
Wroro no pazneny 7 7 7
Uroro 3a cemectp 22 22 28 3auéT
Uroro no qucuurmne 22 22 28 3aueT




4 OueHoYHBIE CpeaCcTBA AJIsl HIPOBeIeHNs TeKyllel 1 IPOMeKyTOYHOM
aTrecTanuu
ITpencraBiensl B npuiioxxeHuu 1.

5 YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE 00eciedeHHe TUCHUIIMHBI (MOLYJIsl)

a) OcHoBHas auTEpaTypa:

1. CnaBueBa, I'. C. CucremMHas AMarHocTHKa KadecTBa CTPOMTENIBHBIX MAaTEpPHANIOB :
yaeOHoe nmocooue s By30B / I'. C. CnaBueBa. — Cankr-IletepOypr : Jlanp, 2020. — 240 ¢. —
ISBN 978-5-8114-5597-3. — TekcT : »nekTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/152598 (mara oGpamienus: 24.03.2025). —
Pexxwum noctyna: st aBTOpU3. TOIH30BATENECH.

2. Bemuuko, E. I'. CtpoutenpHble MaTepuanbl U u3jaenus : ydeOnoe nmocodue / E. T.
Bemnuko. — MockBa : MUCHU — MI'CY, 2020 — Yacts 1 — 2020. — 54 ¢. — ISBN
978-5-7264-2166-7. — Tekct : aneKTpoHHBIN // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/145092 (nmata obpamienus: 24.03.2025). — Pexxum gocryma:
JUISL aBTOPH3. MOJIb30BATEIICH.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. YopaBrieHue pucKOM U KOHCTPYKLHMOHHAs 0€30MacHOCTh CTPOUTENIBbHBIX OOBEKTOB :
yuebHoe nocodue / A. I1. Menpuakos, /. A. baiitGypun, E. B. Hlykyruna, A. X. baitOypun. —
Cankr-IlerepOypr : Jlawp, 2022. — 172 c¢. — ISBN 978-5-8114-3847-1. — TekcT :
JICKTPOHHBIH // Jlanp : AIEKTPOHHO-OMOIMOTESIHAS cucTeMa. — URL:
https://e.lanbook.com/book/206954 (nara oOpamienus: 24.03.2025). — Pexum mocrtymna: ais
aBTOPU3. IIOJI30BATEIICH.

2. Tampazsn, A. I'. CtpouTenbHble KOHCTPYKIMH. VIHHOBAIlMOHHBIN METOJ] TECTOBOTO
00ydenwus : yueonoe nmocodue / A. I'. Tampazsan. — Mocksa : MUCU — MI'CV, [6. r.]. — Yacts 2
— 2014. — 304 c. — ISBN 978-5-7264-0960-3. — Tekcr : anexkTpoHHbIH / JlaHb
3JIEKTPOHHO-OnOMmoreunas cucrema. — URL: https://e.lanbook.com/book/73660  (mara
oOpamienus: 24.03.2025). — PexxuM foctymna: i aBTOPU3. OJIb30BaTENEH.

B) IIporpammHuoe o6ecnneuenne u MaTepHer-pecypcest:

IIporpammHuoe obecneuenne

Haumenosanue o
o Ne norosopa Cpoxk neiicTBHS JTULEH3UH
7Zip CBOOOJTHO pacrpoCTpaHsIeMOe 0eccpovHO
Bpaysep Yandex |cBobomHO pacmpocTpaHseMoe 6eccpoUHO
FAR Manager CBOOOJTHO pacrpocTpaHsIeMoe 0eCcCpovHO

IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI

HazBanwue Kypca Cchuika
HannonansHas nHGOpMaIIMOHHO-aHATUTHYECKAs
cucreMma — Poccuiickmit wuHaekc Hayunoro | URL: https://elibrary.ru/project risc.asp
nutuposanus (PMHII)
@denepallbHOE  TOCYIApPCTBEHHOE  OIOKETHOE
yUpexKIeHUE «DenepanbHBIN unctutyt | URL: http://www1.fips.ru/

IPOMBIIIJICHHON COOCTBEHHOCTH
Poccuiickass T'ocynmapcTBeHHas — OuOimoreka.
Karanoru

DneKkTpoHHbIe pecypchl oubanoreku MI'TY um.
I'.1. HocoBa

https://www.rsl.ru/ru/4readers/catalogues/

https://host.megaprolib.net/MP0109/\Web

Ipunoxenune


https://e.lanbook.com/book/152598
https://e.lanbook.com/book/145092
https://e.lanbook.com/book/206954
https://e.lanbook.com/book/73660
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

OuneHoYHBIE CpeCTBA A1 NPOBEICeHUs] POMEKYTOYHOM aTTecTalnuu

KHC-1 CnocoOeH BBIIOMHATH pPa3padOTKy HOBBIX THUIIOB HECYIIMX U OTpakJArOLINX
KOHCTPYKLUH 3/JaHUMl M COOpY)XEHHUH, a TaKXKe OCYLIECTBIATh HKCIEPUMEHTAIbHbIE
MCCJIEJOBAHMSI UX DKCIUTYaTallMOHHOW PUTOTHOCTU

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe 1esIb U COCTaB TEXHUYECKOIO 3aJlaHHsl Ha MPOEKTHUPOBAHUE HOBBIX THIIOB
HECYIIHUX U OTPaXKAAFOIIMX KOMIIO3UTHBIX KOHCTPYKIUI 3JaHUN U COOPYKEHUM.

2. ChopmynupyiTe OCHOBHbIE TPEOOBaHUS, IPEIbABIAEMbIE K KOMIIO3ULIMOHHBIM MaTepHUajaM.
3. Ilepeuncnure U MOAPOOHO PACHHUILUTE OCHOBHBIE (PU3UKO-MEXaHUYECKUE XAPAKTEPUCTUKU
COBPEMEHHBIX KOMIIO3UTHBIX MaTEPHUAIIOB.

4. Yro Takoe MOJIMMEPHbIN KOMIIO3UT, HAIIOJHUTEb U cBs3ytolee. KakoBa ux posb B padorte
KOMITO3UTHOW KOHCTPYKLHUU?

5. Ilo kakuM npu3HaKaM KIacCUPUIHUPYIOTCS TOIUMEPHbIE KOMIO3UTHI?

6. HazoBure u omummre BUABI TEOPETUYECKUX M OKCICPUMEHTAIBHBIX HCCIEOBAHUI
IIOJIMMEPHBIX KOMITO3UTOB.

7. JlaliTe onpeneneHre TEPMUHA «CIOUCTbIE KOMITO3UThDY. ONMUIINTE OCOOEHHOCTU TEXHOJIOTUU
UX U3TOTOBJICHUS.

8. ChopmynupyiiTe OCHOBHBIE CBOMCTBA CIIOUCTHIX KOMIIO3UTOB. OXapakTepU3yHTE 3aBUCUMOCTh
CBOMCTB CIOUCTBIX KOMIIO3UTOB OT YKJIAJIKH CJIOEB.

9. HazoBuTe 061aCTh MPAKTUYECKOTO IPUMEHEHUST U3ACTUIA U3 CIIOMCTHIX KOMIIO3UTOB.

10. TaiiTe onpeneneHne TepMUHA «apMUPOBAHHbIE KOMIIO3UThI». Ha30BUTE 1 onuImuTe crnocoobt
W3TOTOBJIEHUS apPMHUPOBAHHBIX KOMIIO3UTOB.

11. Yro npexncraisier co00H MUKPOCTPYKTYPa apMUPOBAHHBIX KOMIIO3UTOB.

12. HazoBuTe 00J1aCTh MPAKTHYECKOTO NPUMEHEHUST apMHUPOBAHHBIX KOMIIO3HUTOB.

13. IlpuBeaure mpuMepbl NPUMEHEHHS KOMIIO3UTOB B CTPOUTENBCTBE, aBTOMOOMIIBLHOM
IIPOMBILUIEHHOCTH U CyIOCTPOCHHH.

14. Kakumu Bbl BuauTe nepcneKTUBBI CO3/JaHUs HOBBIX KOMITO3UTHBIX MaTepHAalOB.

16. Iepeuncnure " ONUIINTE JKCHEPUMEHTAIbHbBIE METO/BI ONpeEIeHUS
(U3UKO-MEXaHNYECKUX XapaKTEPUCTHK COBPEMEHHBIX KOMIO3UTHBIX MaTEPUAJIOB.

KHC-2 CrnocobeH ocymecTBiasTh pa3padOTKy M ONTUMM3AIMI0O KOHCTPYKTHUBHBIX peEIIEHHUH
31aHUH U COOPYXEHHH C HCIOJIb30BAaHUEM aBTOMATHU3MPOBAHHBIX CPEJCTB HCCIEJOBAHUS U
IIPOEKTUPOBAHHUS

IIpumep NpakTHYECKOro 3aJaHUSA:

BBINOTHUTE MOBEPOUYHBIA pacueT BEPTUKAIBHON TEXHOJOTMYECKOW €MKOCTH I KUAKOCTH C
pabounM oOBEMOM 35Mm°, ['mybuna 3armybnenuss — 6M, oOpaTHas 3achIllKa MECKOM CpeaHei
KpynHOocTH. CTeHKM ToauuHOW 10 MM BBIIOJHEHBl U3 MOJUMEPHOIO KOMIIO3UIIMOHHOTO
MaTepuaa, MOJy4eHHOr0 IByMsl METOIaMH — METOI0OM HAMOTKH OJIHOHANPAaBJICHHOI'O POBUHIA U
METOZIOM KOHTaKTHOro (hopMoBaHMS TKaHW. {1 MpenoTBpalleHUs] BCIUIBITUS B OCHOBaHWUU
€MKOCTH ycTpauBaeTcs GyH/1aMeHT 0aj1acTHOTO THIIA.

ITocnenoBarenbHOCT pacuera U KoHCTpyrpoBaHus eMkocteil u3 [IKM B IIK JIMPA BeimonHuTts
MyTeM MPOBEIEHUS HECKOJIBKUX OCHOBHBIX 3TAIOB:

— ompefieNieHHe YCWIMH / HamnpsHKeHUH B dJIEMEHTaX KOHCTPYKIMH. J[is BeIYHCIEHHS
WCIIOJIb30BaTh PAaCUYETHBIE CXEMBbI, COCTOSIINE U3 IIacTUHYATHIX KO;

— MpoBepKa 0011Iel U JTOKATbHON YCTOHUMBOCTH 3JIEMEHTOB EMKOCTH;

— pacyeT eMKOCTH Ha BCIUIBITHE;

— MpoBepKa Hecylei crnocodnoctu creHok u3 [IKM 1o cooTBeTcTByIOIIEH TEOPHH TPOYHOCTH.
Pacuernass Monenbs eMKOCTH TipeacTaBiieHa Ha puc. 1. Juamerp emkoctu 3.1 M, BeicoTa 6M.
BolnonHsieM TpHAHTyJIALMIO MOJENM, Ha3HA4aeM I'PAHUYHBIE YCIOBUA (YCIIOBUS CONPSKEHUS
9JIEMEHTOB, TPYHTOBBIC YycioBUS W T.A.). Jlnsa yuera HampaBieHus BosiokHa [IKM
IIPEIBAPUTEINIBLHO JI€J1aEM OPUEHTUPOBAHNUE JIOKAJIbHBIX Ocel (puc. 2).




Pucynok 1. Koneuno-anemeHTHas MOZieIb EMKOCTU
Jedopmarimonnslie U npoyHocTHbIe napameTpsl [IKM npencrasienst B Tabaunax 1,2.

Tabmuua 1. IIpounoctHble Xapakrepuctuku [TIKM

TpOuHOCTHbIE NEeMEHT eMKoCTH

XapaKTepucTUkn
MNKM, Mna 30Ha HaMOTK1 3oHa dopMupoBaHms

ol+ 847 309

ol- 387 275

02+ 21 309

02- 108 275

012 51 228

Tabnuua 2. Ynpyrue xapakrepuctuxku [IKM

INEMEHT EMKOCTH

30Ha HAMOTKH 30Ha GopMUpPOBaHKA

50 22

E;, Ma 15 22

E;, Ma 15 3

Gy, Ma 4.4 8.3

Gy, Ma 4.4 8.3

Viz 0.3 0.36

[ToBepounsiii pacuer [IKM:

[Tocne Toro, kak B anmeMeHTax KD ceTku omnpezeseHbl qeHCTBYIONNE HAMPSOKEHUsI, HE00X0IMMO
BBITIOJIHUTh TMPOBEPKY KOHCTPYKIMU IO MPOYHOCTH WM TO | TIpenenbHOMY COCTOSIHHIO.
[Tockonbky I[IKM siBnsieTcsi aHU30TPOIMHBIM MATEPUATIOM, TO €CTh MAaT€pUAl UMEET Pa3IMYHbIC
XapaKTePUCTUKU TMPOYHOCTU, >KECTKOCTU BJAOJIb W IMOMNEPEK BOJOKOH, MOTYT HPUMEHSTHCA
pa3JInyHbIE TEOPUU MPOYHOCTH. JIJIsI MOBEPOYHOro pacyera B JaHHOM 3aaHUM HCIIOJIb30BATH
teoputo L[Bu XammHa.



KHC-3 Bnangeer meromonorueii co3nanusi U pa3BuTus 3((HEKTUBHBIX METOAOB pacueTa BHOBb
BO3BOAMMBIX, BOCCTAHABIMBAEMBIX M YCHWJIMBAEMBIX CTPOMTENIFHBIX KOHCTPYKIMH HamOoiee
IOJTHO YYUTHIBAIONIMX CHEeNM(UKYy BO3BEACHUS HAa HUX, CBOMCTBA MaTEpHANIOB, CIECHUPHUKY
KOHCTPYKTUBHBIX PEIICHUH U JPYrHe 0COOCHHOCTH

Teopernyeckue BONPOCHI:

1. Kakue a51eMeHTHI 3JaHUN U COOPYKEHUH OTHOCATCS K HECYIIUM KOHCTpyKImsM? B dyem mx
Ha3zHayeHue?

2. JlaliTe onpeneneHns TEPMUHY «KOHCTPYKTHUBHAS cCXeMa 3/1aHus».

3. Kakue KOHCTpYKTHUBHBIE CXEMBI 3aHUSI U3BECTHBI M YEM OHU PA3IUYAIOTCS?

4. PackpoiiTe 3Ha4€HNE TEPMUHA «METOIOJIOTHSI IPOCKTUPOBAHUS

5. Jlaiite onpeneneHuss TEpPMUHY «IIPOEKTHOE PEILICHUE»?

6. UTO NOHUMAIOT [OJT TEPMHUHOM «KOHCTPYHUPOBAHHUE»?

7. UTO MOHUMAIOT MOJT TEPMHHOM «IIPOCKTUPOBAHUE»?

8. 3 kaKuX 3TaroB COCTOUT MPOLECC IPOEKTUPOBAHUS HECYILIUX KOHCTPYKIIUIA?

9. B uem oTiIn4YHe KOHCTPYKTUBHOW M pAaCUETHON CXEMON KOHCTPYKIHH?

10. Ha3oBuTe OCHOBHBIE IPUHLUIIBI IPOCKTUPOBAHUS KOMIIO3UTHBIX KOHCTPYKIUII.

11. HazoBuTE€ OCHOBHBIE NPUHLHUIBI MPOEKTUPOBAHUS KOHCTPYKLHUN, YCHJIEHHBIX BHELIHUM
apMHpPOBaHUEM U3 KOMIIO3UTHBIX MaTEPUAJIOB.

12. [aiiTe onpenesieHre U30TPOITHOTO U aHM30TPOITHOTO MaTepHaa.

13. Iloyemy KOMIIO3UIIMOHHBIE MAaTEPUAJIbI ABJISIOTCS AHU30TPOIHBIMU?

14. Kaxoii MaTrepuain Ha3pIBa€TCsA OPTOTPOIHBIM?

15. Kakoil Buj umeer o00OIIeHHBIH 3akOH ['yka Ui OpPTOTPONHOIO KOMIO3MIIMOHHOTO
MaTepuana?

16. Kakume ynpyrue XxapakTEepUCTHKH HEOOXOIMMBI JJIsi ONUCAHHUS YIOPYTHX CBOWCTB
OpPTOTPOIHOI0 KOMIIO3UIIMOHHOTO MaTepuana?

17. Kakolf BHMJ HarpyXeHus pealu3yeTcsi NpU OINpPENleIeHUU YIPYIUX XapaKTepUCTUK
OpPTOTPOIHOT'O CTEKJIOIIACTUKA?

18. Kakas ammapaTypa NpUMEHSETCS TpH ONpPENeNeHUH aHU30TPONMU YIPYIHMX CBOWCTB
CTEKJIOIJIacTHKa?

19. Yem 3amepstoTcs qedopmanuy Ha MOBEpXHOCTH oOpasua’?

20. Kaxk moirydaroT CTEKJISTHHBIC BOJIOKHA, KAKHMH CBOMCTBAM OHU 00J1aJ1af0T?

21. Kak mosyyaroT yriepoJiHble BOJOKHA, KAKUMH CBOIICTBaM OHHU 00J1aat0T?

22. Kak momyyaroT O0pHBIE BOJIOKHA, KAKAMH CBOMCTBaM OHHU 00JIagaroT?

23. Kak monyyaroT opraHuyecke BOJIOKHA, KAKMMU CBOMCTBaM OHM 00J1a1atoT?

24. Yro mpencTaBIsSIOT TKaHbIE U HETKAHbBIE YIIPOYHSIOIINE JIEMEHTHI?

25. KakoBbl ocHOBHBIE 11enH co3aanus [IKM?

26. Hazopwute npuHIunuansabie HegoctaTku [IKM, ueM oHH BBI3BaHbI?

27. Ha3zoBute (akTopsl, NpUBOJIAIINE K yaydmeHuto cBoiicTs [TKM.

28. Kakne ocHOBHBIE TPeOOBaHUS MPEABSIBISIOT K HECYIIMM KOHCTPYKIUsM u3 [TKM?




