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OCHOB KOHCTPYMPOBaHWS MaLUWH

HanpaBneHme NnoAroToBKU:

(cneumanbHoCTb) 15.03.02 TexHONOrMyeck1Me MalluHbl 1 06opyaoBaHMe
Mpodunb nogroToBKu: MawuvHbl 1 annapaTtbl KOMMMEKCHOW nepepaboTkn  BO30OHOBMSIEMbIX
(cneunanunsauus) pecypcoB
YpoBeHb 0bpasoBaHusa:  Gakanaspuat
dopma 06yyeHus: OYHas
MnaH yye6Horo npouecca
KoHTakTHasi paboTa oby4atomxcs )
CemecTtp Cam. | KoHTponb, Tpynoé ®opma .
(Kypc anst 3A0) paboTa 4ac MKOCTb, NPOMEXYTOHHOM
Nexkuunn MpakT. Nab. ) 3ET aTtrecraumm
3aHATUSA 3aHATUSA
Ml 17 34 34 58,75 0,25 4
3 3aver
PNa 17 34 34 58,75 0,25 4
Ml 17 34 34 58,75 0,25 4
Wtoro
PNa 17 34 34 58,75 0,25 4

CaHkT-MNeTepbypr

2024




Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapToM BbICWEro obpa3oBaHWst Mo HanpaeneHuto nogrotoBkum 15.03.02 TexHonormyeckne MalluHbl U
obopyaoBaHue, yTBepXKAEHHBIM NpukazoM MuHobpHaykm Poccum ot 09.08.2021 r. Ne 728

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT Kaypos I1. B.

OT Kadbenpbl cocTaBuTENS: PokoToB H.B.
3asegyowmnn  kadegpo  OCHOB  KOHCTPYMpPOBaHWS

MaLLVH

OT BbInyckatoLen kadenpbl: Totyxos HO.A.

3aeegytownin kadegpom

MeToaundeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: 9BnseTca nonydeHve CTygeHTaMu 3HaHWW, YMEHU U HaBblKOB MO pacyeTy 3MeMeHTOB
KOHCTPYKUMIA Ha MNPOYHOCTb, XECTKOCTb M YCTOMYMBOCTb, HEOOXOOAMMBIX ANSA MOCMEedyHoLero M3yyYyeHus crneumanbHbIX
WHXXEHEPHbIX OUCLMNIINH.

1.2 3apauv AUCUUNNUHGI:

® OCBOEHME CTyAeHTaMuM METOAMKN TMOCTPOEHUS (PU3MYECKNX WU MaTEMATUYECKUX MOLENEN 3SMEMEHTOB
KOHCTPYKLUMI N BNageHne npakTu4eckMMm Metogamm nNpoOYHOCTHBIX pacyeToB;

e (bopMupoBaHME Yy CTYAEHTOB MHXEHEPHOro MbILLMIEHUS NyTeM U3y4eHus AUCUUNINHBI B OOHOM pSay C Taknmu
obuweobpasoBaTtesnibHbIMU U OBLLLETEXHUYECKMMM AUCUUMIIMHAMUK, KaK BbIClUas MaTemaTtuka, dusmka, TeopeTudeckas
MexaHuka, geTanu mMalimMH N TeopUst MalMH U MEXaHWU3MOB;

® OCBOEHME MUPOBO33PEHYECKMX BOMPOCOB M MaTepuanucTMYecKOM CYLUHOCTW npegmMeTa, AvanekTU4eckomy
NyTW MO3HAHWUS WUCTUHBI, HAay4YHOW abCTpakuuMW, PONU OTEYECTBEHHBIX YYEHbIX, 3HAYEHUU HAyKM O MPOYHOCTU Pa3BUTUS
MaTepuanbHON OCHOBbI 0OLLeCTBa.

1.3 TpeboBaHMA K npegBapuUTeNbHOW NOArOTOBKE OOy4alroLerocs:

MpeaBaputenbHas NoaroToBka npegnonaraeT co3gaHve OCHOBbl AN (POPMMPOBaHUSA KOMMETEHUMI, YKa3aHHbIX
B M. 2, NPY U3Y4YEHUN OUCUUNIINH;

Bbicwaa matemartumka

TeopeTunyeckass mexaHuka

dusmka

MHxxeHepHasa rpaduka

TexHonorms KOHCTPYKLUUOHHBIX MaTepuanos
MaTepunanoeeneHxue

2 KOMMETEHUMN OBYYAIOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

OlMK-13: CnocobeH NpuMeHATbL cTaHAApPTHbIe MeTOAbI pacyeTa Npyu NPOeKTUPOBaAHUMN AeTarnen u y3nos
TEXHONOrM4YeCKUX MALUMH U 060pyAOBaHUSA;

3HaTb: OCHOBHblE NPUHLUUNBLI, NOJNIOXEeHUA W TrnunoTesbl COMNpPOTUBIIEHUA MaTepuanoB; MeToAbl, JeXallue B OCHOBe
pac4yeToB Ha NPOYHOCTb, XKECTKOCTb, U yCTOﬁ‘-IMBOCTb 3N1EMEHTOB KOHCprKLI,VIﬁ

YmeTb: Bbl6|/|paTb N NpUMEHATb COOTBETCTBYyKOLME TEOopUM NPOYHOCTU NpPU NPOEKTUpoBaHMMU U pacyHeTe INEeMEHTOB
MaLUMHOCTPOUTESIbHbIX KOHCTPYKUMN U3 yCJ'IOBVIIZ MPOYHOCTH, XECTKOCTUN U yCTOVI‘-II/IBOCTI/I

BnapeTb: HaBblkaMX MPOBEAEHMSI UHXEHEPHbIX PAcYETOB Ha MPOYHOCTb, XXECTKOCTb U YCTOMYMBOCTb AeTaneit U y3noB
MaLLIMHOCTPOMUTESNbHBIX KOHCTPYKLMIA




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgen 1. PactsaxeHue n cxaTtue

Tema 1. OCHOBHblE NOHATUSA

CogaepxaHve Kypca. 3HaveHne CONPOTUBMEHUS
mMaTepuarnos.

OneMeHTbl KOHCTpyKuui. BHewHue cunbl. Oedopmaumn.
HanpspkeHnsi, OCHOBHbIE  MPUHUMMABI U OOMYLEHWS
CONPOTUBMEHUSA MaTepraros.

MeTon ceveHnin

OnpegeneHne ycunuin B CTEPXHAX MPU pasnuyHbIX Bugax
aedopmaummn. 3ntopbl yeunui. MoctpoeHne anop N, Mk,
Q, M. OudpepeHumansHble 3aBUCUMOCTM Mpu M3rmbe.
Mpymepbi.

Tema 2. [eomeTpuyeckne XapakTEPUCTUKM  MIIOCKUX
duryp.

Cratnyeckne MOMEHTbI NfoLwaan ceyveHust.

MoMeHTbI MHEpLMU NONEPEYHbIX CEYEHWUNA.

MoMeHTbI MHepLMU OTHOCUTENBHO NapansenbHbIX OCeN.
MoMeHTbI CONPOTUBMNEHNS U PaanUyCbl MHEPLIMK.

Tema 3. LleHTpanbHOEe pacTsikeHne-cxatune

PactspkeHne n coxatne npsimoro Opyca. dedopmaunm m
HanpsbkeHus. 3akoH MNyka.

Koacpcpmument TlyaccoHa. MexaHuyeckme  CBOMCTBA
MaTepuaroB Npu pacTsKEHUM U

ckatyn. [unarpaMmmbl pacTsKEHUST U CKATUS MNacTUYHbIX
N XpYMNKUX MaTepuarnos.

Haknén. uarpammbl HanpsXeHu.

JTabopatopHasi paboTtaNe1. PacTskeHue.

JTabopatopHas pabotaNe2. CxaTue.

Pasgen 2. KpyyeHune n nsrmb

Tema 4. Casur, KpyyeHune

Hedopmaumm 1 HanpsbkeHWs NpyM YMCTOM caBure. 3akoH
lN'yka. [MmaBHble

Hanps>KeHns. 3aBncnMocCTb Mexay ynpyrmmm
NOCTOSIHHLIMW MaTepuana.

Jedopmaumm 1 HanpskeHUss MNpu KPyYEHUN CTEepXHS
KpYyrrnoro nornepeyHoro

ceyeHunsa. YcrnoBust NpoOYHOCTU U xecTkocTu. [logodop
ceyeHun

JlTabopatopHas paboTa Ne3. KpydeHue

12
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Tema 5. lNpsamon nonepeyHbIn n3rnd

Uunctbin n3mb. Hdedopmaumm n HanpsbkeHus. [poBepka
NMPOYHOCTU U noabop ceyeHur Ganok no HopMarbHbIM
HanpsxeHuaMm. O6wmn cnyyan usrmba. OnpegeneHue

HOpMarbHbIX 1 KacaTemnbHbIX HanpPsXKeHWIA.
MocTpoeHre anop BHYTPEHHUX YCUTUIA.

Tema 6. OQuddepeHumanbHble YpaBHEHUS U3OTHYTOW OCKU

6anku. MHTerpnpoBaHne
OnddepeHLmansHOro  ypaBHEHUS.
napameTpoB npw
HenpepbIBHON  Harpyske.
N30rHyTOM OocKn BGanku.
JlabopatopHasi pabota Ned. YncTbiin n3rmb.
labopatopHass  pabota  Ne5
LLapHUPHOW Banku.

JTabopaTtopHasi pabota Ne6 3rnb koHcomnbHOM BGanku.

MeTon

YHuBepcanbHoe

MonepeyHsbiin

Ha4valbHbIX

ypaBHeHue

13 5
n3rmbd

Wtoro B cemecTtpe (Ha kypce ans 3A0) 17 34 34

58,75

KoHcynbTaumm 1 npoMmexytovHas atrectaums (3ayer)

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

85,25 58,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MraHoOM He NpeaycMOTPeHo

5. ONMTUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

5.1 NokasaTenu oueHUBaHUSA

OBYYEHUA

Koa komneteHunn

MokasaTtenu oueHnBaHus pe3ynbTatoB o6yquV|;|

OrlK-13

Yy3N0B  MaWMHOCTPOUTENbHbIX

KOHCTPYKLMI

[emMoHCTpupyeT CnocoBHOCTb MpuHMMAaTh Yydyactue B paboTtax Mo pacuyeTty u
NPOEKTUPOBaHUIO fetanen u
COOTBETCTBMM C TEXHUYECKUMU 3aJaHusMW U UCMOMb30BaHMEM CTaHOapTHbIX
CpeACcTB aBTOMaTU3aL MM NPOEKTUPOBAHNS.

B

5.2 Cucrtema n KputTepumn oLeHUBaHUSA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

LLIkana oueHnBaHuA

YcTHoe cobecenoBaHue

MucbemeHHasn pabota

O6yvatowmics nokasbiBaeT
BCECTOPOHHEE 3HAaHME OCHOBHbLIX 3aKOHOB
COMPOTUBNEHUS maTepuarnos, OCHOB

TEOpPEeTUHEeCKX un MnpakTn4ecknx mMeToaoB

pacdeTa Ha MNPOYHOCTb W  KECTKOCTb
SMEMEHTOB  Pa3MUYHbIX  KOHCTPYKLMIA.
3auTeHo 06 .
yyatoLmiics nokasbiBaeT
BCECTOPOHHME MW Mybokue 3HaHWs npu
BbIMOMIHEHMN  paboTbl  CaMOCTOSITENBLHO
PELUMBLUMA BCE 3adayn Ha BbICOKOM
ypoBHe. Pewwun 3agady ©0e3 owubok wu
HETOYHOCTEMN.
O6yvarminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHWI MO OUCLUNIIVHE, HE MOXET
cchopMynMpoBaTb  OCHOBHbIE  3aKOHb,
OCHOB TEOPETMYECKMX W MpaKTUYECKUX
He 3auyTteHo METOLOB pacyeTa Ha MNPOYHOCTb MU
KECTKOCTb 3MEeMEHTOB, nnoxo

OPUEHTUPYETCA B OCHOBHbIX MNMOHATUAX.
O6yvatowmica obHapyxumBaeT npobdernbl B
3HaHWUSIX OCHOBHOrO y4yebHOro marepuana




npyv  BLINOMHEHWX paboTbl, AOMYLLEHbI
npuHUMNManbHble OWMOKA B pacyeTax;
CTYOEHTOM He [aHbl OTBeTbl Ha BOMPOCHI
npw 3awmTte. He cMmor pelwmnTb 3agaqy.

5.3 TunoBble KOHTPONbHbIE 3aAaHUsA U/UNN UHble MaTepuanbl, UCNONb3yeMble ANSl OLeHKU pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopmMynUpOBKM BONPOCOB

Cemectp 3

Yro n3yvaet COI'IpOTVIBJ'IeHI/Ie MaTepmanos? OcHoBHble onpeneneHna: NpoO4YHOCTb, XXECTKOCTb, YNpPYyrocCTb,
NNacTn4HOCTb.

—_

MeTton ceyeHnun.

Cwunosble hakTopbl, 4ENCTBYIOLME HA ANIEMEHTbI KOHCTPYKLINNA.

MpogoneHas gedopmaums. 3akoH N'yka. Ycrnosme NpovHOCTH

MpoponbHas gedopmauus. MNMoctpoeHne anop N. Ycrnosue npoyHoOCTH

KpyuyeHue. NocTtpoeHue antop T. Ycnosre npo4HOCTU

M3rnb. Buasl narmnba.

Ycnosus NPOYHOCTU NPU pa3siMdHbIX BUAaxX Harpy>xXeHu4.

MpoBepka NpoYHOCTU N NOAOOpP ceyveHnt banok

MoHaTre npoyHocTn. OCHOBHbIE KPUTEPMU MPOYHOCTY.

PacueT Ha NpoYHOCTb NPU MOBTOPHO NEPEMEHHbIX HaMPSKEHNAX
YucTbi usarnb. fJedopmauun n HanpsxKeHUsa npu YNCToM marmbe
HopmanbHble HanpshkeHWs Npu YUCTom nsrnbe

Kpy4yeHue cTepXHen Kpyrnoro nonepeyHoro ceveHns

15 Moabop ceyeHuin BanoB no yCrnoBmsM NPOYHOCTU N KECTKOCTH

rolnl2|a|lelo|N|[oja|s|w|N

5.3.2 TunoBble TeCcTOBbLIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTMKO-OPUEHTUPOBaAHHLbIE 3aAaHus (3agayu, Kenchbl)

1. Banka nexut Ha onopax A u B, HarpyxeHa cunoi F = 1800 H no cepeguHe nponeta 5 M. NocTtpouts
antopbl nonepeyvHon cunel Q n nsrnbaroLero MomeHta Mu.

2. Banka anvHon 4 m nexuT Ha onopax A n B, HarpyxeHa pacnpegeneHHou Harpyskon q = 10 H/m, un
HaxoauTcs B paBHOBecuU. [1ocTpouTb antopbl nonepeyHon cunbl Q n narmbatowiero momeHTa Mu.

3. KoHconbHass HeBecomas Ganka ANWHOM 3 M HaxoAWUTCs B COCTOSIHAM PaBHOBECUsI Nog OeNcTBUEM
usrnbatowero momeHta MU = 160 Hm. MocTpounTb antopbl nonepeyvHon cunbl Q 1 narubarowero momeHta Mu.

4. OnpegenuTb NOMOXeEHWE LEHTPa TSHXKEeCTU 3adaHHoN urypbl.

5.4 MeTopuyeckue matepuansbl, onpegensirowime npouenypbl oleHUBaHUsA pe3ynbTaToB 00y4eHUs
5.4.1 YcnoBusa gonycka obyyvarowerocsi K npoMexyTo4yHOM aTTecTaumm M Nnopsaaok NMMKBUAALUM akageMnyecKkomn
3a,0/MKEeHHOCTH

lMpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOoBaHO moKanbHbIM HOpMaTuBHbIM aktom CM6rYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLum obyyaroLLnxcsa»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTaumMm nNo AucUmUniiMHe

YcTHada + MucbmeHHasn KomnbloTepHoOe TecTupoBaHue WHas

5.4.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

CTyOeHTbl, BbINOMHMBLLUME Bce TpeboBaHMS TeKylWero KOHTpons W chaswwue PP, oTBevaloT Ha oOauH
TEOPETUYECKUA BOMPOC W pellaT oaHy 3afdadvy. [lpenopaBaTens B npaBe 3adaTb HECKONbKO OOMOMHUTENbHBLIX
BOMPOCOB.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | WspaTtenscTBo | o4 nsgaHusa | Ccebinka

6.1.1 OcHoBHas y4ye6GHas nutepaTtypa




CanaxytguHos, L. A., | ConpoTuBneHue Mocksa. Bonoraa: https://www.iprbooks
OanHuoBa, C. A.,|matepuanos " _1;1 Aa. 2022 hop.ru/123850.htmi
Wewnkman, [. B. Hebpa-Ntnkenepua
KupcaHoBa, 3. T. ConpoTusnexue Capartos: Ain M 3p 2019 http://www.iprbooksh
mMaTepwuanos Meava op.ru/79814.html
6.1.2 lononHuTenbHasa y4yebHas nutepartypa
MNB Kaypo, C.I.|OnpegeneHne M-BO HayKm 1 BbICLLETO http://nizrp.narod.ru/
MeTpos reomMeTpu4eckux o6pasosanus PO, BLUTI metod/kokmisap/201
XapakTepUCTUK nnockux | CreryrTA. - 3-e uaa., 2019 9 07_03_03.pdf
uryp  [TekcT] y4eBHo- nepepab . — CI16. :
MeToaun4veckoe nocobme BLUT3 CnerynTa
MN.B. Kaypos, C.I".|TexHnyeckas MEXAHUKA. | 1 oo e M BBICLLETO http://nizrp.narod.ru/
MeTtpos ConpoTtuenexue y metod/kokmisap/201
.| obpasoBaHusa PP, BLUTI
MaTgpmanoa [Tekct] Y. IlI. : CR6MYIT — CI6. - 2019 9 07_03 02.pdf
yuebHo-meToauyeckoe
HocoGue BWTS Crieryntg
M.B. Kaypos, C.I".|TexHnyeckas MexaHuKa. M-BO HaVKV 1 BbICLLERO http://nizrp.narod.ru/
MeTtpos ConpoTtueneHue y metod/kokmisap/201
.| obpasoBaHua PP, BLUTS
maTtepuanoB [Tekct] Y. 1. : CM6MYMTA,. — CI6. - 2019 9 07_03_01.pdf
y4yebHo-meToauYeckoe g o
S BWTS Crieryntn

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHas 6mbnuoteka BLUTO — http//nizrp.narod.ru.

2. OnekTpoHHO-6MbnmoTeyHaa cuctema IPRBooks - http://www.iprbookshop.ru.

6.3 NepevyeHb NULEH3MOHHOIo N CBOGOAHO pacnpoCTpaHAeMOoro nNporpaMmMHoro obecnevyeHuns
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmuarnbHO-TEXHUYECKOM 6a3bl, HeoB6XxoaMMOM ANA OoCcyLlecTBIeHUA o6pa3oBaTeNibHOro
npouecca no AUCUUNIIMHE

AyauTopus OcHalleHune

MynbTmMeauiiHoe o6opyaoBaHue, crneuuanMaMpoBaHHas Mebernb, focka
YuebHas ayautopus

MynbTumeaunHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka
JlekunoHHas y Py, P

ayauTopus

CTeHAbl, NnakaTtbl, HarnmaaHble nocobusa geTtanen mMmallmH
A-428




