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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AMCHUIMIHHBI
[Tony4uTh HEOOXOIUMBIC MPEACTABJICHHS, a TAKXKE MPUOOPECTH HABBIKU B
oOjacTu aHaau3a pabOThI M pacuyeTa KOHCTPYKIMH U MX OTJACIBHBIX 3JIEMEHTOB C
y4EéTOM HEIIMHCHHOCTEH, BBIMTOTHECHHBIX M3 Pa3IMYHBIX MaTCPHUAJIOB, HA IIPOYHOCTbD,
KECTKOCTh M YCTOMYHMBOCTH IPH Pa3IMYHBIX BO3JICHCTBHIX C HCIOJb30BaHHUEM
COBPEMECHHOT'O BBIYMCIUTEIIBHOTO aIlliapara.

1.2. 3amadum ocBOCHHMA TUCIHHUILIAHBI
Boopyxuth Oyayiiero cnenuaaucra HEOOXOAUMBIMUA 3HAHUSIMU IS

aHanm3a pabOThl W pacyeTa CTPOUTEITHHBIX KOHCTPYKIIMA W WX OTACIBHBIX
3JIEMEHTOB B HEJIMHEWHOU MMOCTAHOBKE.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnumnaa «HenuHelHbIe 3a1auu CTPOUTEILHON MEXaHUKN» OTHOCUTCS K
MUCHUIUIMHAM 00s13aTenbHoN yacTtu Oyoka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUIIJIMHE
[Ipouecc wmsydenus aucuuiuinHbl «HenuHelHble 3amauvl CTPOUTEIBLHOU
MEXaHUKW» HaIpaBJIeH Ha (OPMUPOBAHUE CIETYIOUIUX KOMIIETEHIIUI:
YK-6 - CiocobeH onpeaensiTh U peain30BbIBaTh MPUOPUTETH COOCTBEHHOU
NEeSATENbHOCTH U CIOCOOBI €€ COBEPUICHCTBOBAaHUS HAa OCHOBE CAMOOLEHKH H
o0pa3oBaHUs B TCUEHUE BCEH JKU3HMU.

Pe3yabTaThl 00yueHHs, XapaKTepU3ywume

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

YK-6 3HaTh. OCHOBHBIE METO/IbI U MPAKTUYECKUE TPUEMBI
pacudeTa peaabHbIX KOHCTPYKIMI U UX 3JIEMEHTOB B
HEJIMHENHOW MOCTAaHOBKE M3 Pa3JIMYHbIX MAaTEPUAJIOB MO
MPEICIbHBIM PACUETHBIM COCTOSIHUSIM Ha Pa3JIMYHbIC
BO3/ICHICTBUS.

YMeTh: TPaMOTHO COCTaBUTh PACUETHYIO CXEMY
COOpYKEHUS B HEJTMHEHHON TTOCTAaHOBKE, BEIOpaTh HanboJIee
paloHaIbHBIA METOJ] pacyeTa MpH pa3iInuHbIX
BO3JEHUCTBUAX, HANTU PACIPENCIICHUE YCUIIUN U
HanpsKEeHUH, 00ecTeyuTh HEOOXOAUMYIO TPOYHOCTh U
KECTKOCTb €0 JIEMEHTOB C YUE€TOM peabHbIX CBOHCTB
KOHCTPYKITMOHHBIX MAaTEPHUAJIOB, UCIIOJIb3Ysl CHCTEMBI
kommbioTepHoi MmaTemaruku (Mathcad, Maple) u
POCKTHBIC BeIYMCIHUTENbHBIC KoMIuiekehl (Lira,SCAD).

Bnanets: o0mumu ¢hpyHIaMEHTATBHBIMU TOHATUSMH O
PAa3IMYHbIX BUIAX HEJIMHEWHOCTEN KOHCTPYKLIUH U
COOPY’KEHHUI, CITOCO0aMHU U TTPUEMaMU PEIICHUS MTOJ00HbIX
3a/1a4, HABbIKAMH pacy€Ta KOHCTPYKIMHU C YUETOM




HEJIIMHEUHOCTEM; ONPEACIICHUS BHYTPEHHUX YCUIIUN,

HaHp}I}KCHI/Iﬁ 141 HCpCMCHlCHI/Iﬁ B OJICMEHTAX CTaTUYCCKH
OIIPCACIINMBIX U HCOIIPCACITINMBIX CUCTCM COBPCMCHHBIMU

MCTOAAaMU IIPpU pa3JIUNIHBIX BOBI[CﬁCTBPIHX, IIPUMCHATD,

AHAJIM3UPOBATH U IIPOBCPATH PC3YJIbTATHI paCYCTOB.

4. O BEM JUCHUIIJIMHBI

OO6mrast TpyI0€MKOCTh TUCIUIUINHBI «HenuHeitHbie 3a1aun CTpOUTEILHOM
MEXaHUKI» COCTABIISIET 3 3.€.

Pacnpez:eneHHe TPYAOCMKOCTHU NUCHHUILINHEBI 110 BUJIAM 3aHATUM

ouyHasi gopma o0yueHust

. Bcero | Cemectpsbl
Buner yueGHo paboTh P
9JacoB 8
AyauTOpHBbIE 3aHSITHS (BCEro) 50 50
B Tom uncre:
Jlexknun 34 34
[Tpaktrueckue 3ansatus (I13) 16 16
CamocTosiTesibHasi padoTa 58 58
BI/IIIBI HpOMG)KYTO‘IHOfI arrecraluu - 3a4cT + +
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 108 108
3a4.e]l. 3 3
5. COAEP KAHUE JUCHUIIJITUHBI MOIYJISA)
5.1 Copnep:xkanue pa3aesioB JAUCHUIUIMHBI M paclpelejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouyHasi popma o0yueHust
Ne IIpax Bcero,
W HaumenoBanue TeMbl Copeprxkanue pazjena Jlekn A, CPC ac
1 Beenenne. Bumapr O6umme  QyHIAMEHTaNbHBIC  TOHSITHA O
HEJIMHEHHOCTH B TEOPUH MPUPO/IE€  BO3HUKHOBEHUS  TI'EOMETPUYECKOH U
pactcTa KOHCTPYKInK puzruecKoii HeIMHeHHoCTel B 3ajauax
CTPOUTENIBHON MEXaHUKH. duznueckas
HEJMHEHHOCTb. Henuneiino-ynpyruti, 6 ’ 8 16
YIOPYrolulaCTUYeCKHii U KECTKOIIIACTHYECKUH
Marepual. AMNMNPOKCHUMAIsi OSKCHEPUMEHTAIbHBIX
KPHUBBIX nehopMHUPOBaHHSI MaTepHua’os.
TleomeTpuyeckas HEJIWHEHHOCTh, KOHCTPYKTHBHAsS
HEJIMHENHOCTD.
2 OCHOBHBIE [OJIOKEHUS Tensopsl  HampspkeHHH, JOedopmanuii  H
HETMHEHHON CTPOMTENBHON |ckopocTeit sedopmaruii. VHBapHaHTBl TEH30pOB
MCXaHNKH Hanpsbkenuii u gepopmanuit. OCHOBHBIE ypaBHEHUS 6 ) 10 18
HENMHEWHO-yIPYTroro M YIPYromIacTHYECKOro Tea.
IlpocToe W CIIOKHOE HArpyXeHUs. AKTHUBHas WU
nmacCUBHas AehOpMaIUH.
3 Pacuér puznyeckn OCHOBBI pacyeTa KOHCTPYKIMH MO IpefenbHOMY
HEJIMHEHHBIX CTEPKHEBBIX |COCTOSIHMIO. CTaTMYeCKHMd W KUHEMATUYECKHi
CHCTEM. METO/IbI PEIICHHS 33/1a4 MPEIeTbHOTO PABHOBECHSL. 6 2 10 18
PacueT KOHCTpyKIIUi TTO Pactsxenue u cKaTue CTepXKHEH u3
HeCylIeH CTOCOOGHOCTH. | yIPYroMIaCTHYECKOro MaTepHaa..
MeTtoz npeiebHOro KpydeHne crepykHEH C KPYIJIBIM  HONEPEYHBIM



http://edu.dvgups.ru/METDOC/ITS/STRMEH/COPROMAT/METOD/RUDIH/frame/2.htm
http://edu.dvgups.ru/METDOC/ITS/STRMEH/COPROMAT/METOD/RUDIH/frame/2.htm

paBHOBECHSL. CEYEHHEM B YIPYTOILUIACTHYECKOI CTaIuu.
[IpenenbHas Harpy3ka mnpu wu3rube Oanku U3
YIPYromacTH4ecKoro Marepuaia.
OmnpeneneHne  HpeNeNbHOM — HAarpy3kd UL
CTaTHYECKH HEONPENeNMMBIX  paMbl, MaTepual
CTepXKHEH paMsl TIOJUMHACTCST  THarpamMMe
JKECTKOIITACTUIECKOTO Tela
4 [ KOHCTPYKTHBHO HEJMHEIHbIC JIByXCTOpDOHHHE ¥  OJHOCTOPOHHHE |
3amaqn. Cucremsl ¢ cBs3u. HepaspesHble Oainku ¢ OJXHOCTOPOHHHMH
TOYCHHBIMU OTHOCTOPOHHUMHU [ o r1onamu 1 0 JHOCTOPOHHUMM IHapHUpaMu CHCTEMBI
OTOPAMMU H IIAPHUPAMH. |, HENPEPHIBHO PACIPEACNCHHBIMU 110 JIMHUM WX
CHcTeMBI C HeTIpephIBHO
pACTIpe/IeNeHHBIME T THpH |TOBEPXHOCTH OJHOCTODOHHWMH CBA3AMH, KOTOpHIE 5 9 10 18
WIH TIOBEPXHOCTH MOTYT BBIKJIIOYAaThCS Ha JIIOOOH YacTH JIMHHUYM WU
OTHOCTOPOHHMMH CBSA3AMH. [[TOBEPXHOCTH. balku W TUTMTEI HA OHOCTOPOHHEM
Mertop! onpeaeneHus ymnpyrom  ocHoBaHuu. OmpeneneHus  paboueit
paboueii CHCTEMEL. CHCTEMBl ~ METOJOM  HUTEpalMidi U  METOIOM
KBaJIPaTHIHOTO TIPOTPaMMHUPOBAHUSL.
5 |T'eomerpuueckn HenuHEHHbIE | PacuéT  MIOCKMX  CTEP)KHEBBIX  CHCTEM no
3amaun. bospluue JeGopMUPOBaHHOMY COCTOSTHUIO METOZIOM
HepeMenieHus 1 MIOCTICI0BATENIBHBIX  NPUOIIDKEHUH. Y CTOHYMBOCTH
YCTONUYMBOCTh KOHCTPYKIMIL. |cTepikHEeBBIX cucTeM. OOmas M MeCTHas IOTeps 6 4 10 20
YCTOWYMBOCTH CTEP)KHEBOH CUCTEMBI.
I'mOxue HuTH, THOKHE CTep)XHH. Brcsune 1 BaHTOBbIE
KoHCTpyKiuu. Mrepaumonnsiii meron Hetotona amst
pelieHys: HeMMHENHbIX YPABHEHHH.
6 | OcuoBel MeTona koneunsix |[IBK Jlupa, SCAD nus perneHus: HEIMHEHHBIX 3a/1a4
aneMeHTOB(MKD) 111 |ga II9M. Co3nanue KOHEUHO-2IIEMEHTHBIX MoJieNeil
PCILICHHS HEMMHEHHBIX 327184, | opcrpykipit. VipasieHHe HeTUHEHHBIM PAcueToM
C JWCIONBb30BAaHHEM IIATOBO - HTEPALMOHHBIX
peuiarenei.
Yu€r  reomeTpuueckod,  (QU3MYECKOH U 4 4 10 18
TeHETUYECKOH HEJIMHEMHOCTH mpu  pacuére
CTEP)KHEBBIX CHCTEM METOJIOM KOHEUHBIX JIEMEHTOB.
Pacuer reomerprudecky HEIMHEHHBIX
OOJIBLICTIPOJICTHBIX KOHCTPYKIHIT - BAHTOBBIX U
BHCSTYUX CHCTEM.
Hroro 34 16 58 108

5.2 llepeueHnb 1a00paTOPHBIX padoT
He npexycMoTpeHo yueOHBIM TIJIAHOM.

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBUM ¢ y4eOHBIM IUIAaHOM OCBOCHHME JUCLUIUIMHBI HE
IpeayCMaTpUBAET BBINOJHEHHUE KypCOBOrO MpoekTa (padoThl) WM KOHTPOJIBHOM
paboTHI.
6.1 UuauBuaya bHbIE 3aJaHUSA U UX XapAKTePUCTHKH.

NunuBumyanbHble 3afaHusl MPEACTaBISIOT CO00M pacueTHO-Tpaduueckue
pabotel (PI'P) BbITIONHSIEMBIE B Cpele CHUCTEMBI KOMITBIOTEPHOM MaTeMaTUKH
Mathcad. CryaeHThl caMOCTOSATENBHO PEIIAIOT U OPOPMIISIOT HHIUBUAYATHLHO
BBIJIAHHBIE 33J1a4M [0 OCHOBHBIM TEMAM C MOCJIEAYIOIIEW YCTHOM U MUCbMEHHOMU
3aIUTOM.




6.2 Ilpumepsl HHAMBHUAYATbHbIE 32JAHUS.

Ipumep 6.2.1 (PI'P Nel) Onpenenuts npeneibHble HArpy3Kd JJisl CTEPAKHEBOU
cuctembl (puc.6.2.1), pabortaromell B ynpyromiacTH4ecKod craann. Matepuali
cCHCTeMBI o quuHseTcst quarpamme [panaris (puc.6.2.2).

Mofy/ab yHOpyrocTd M ILIOMAAb MONEPEYHOrocedeHus: E=2-108kH /2 | r=0.02u ;
Yib yIpY Y

F=x- I’2 .
[Ipenen TeKy4eCTH U MPEAETBHOE YCUIIME: o1=240-10%kH /22 ; NT=oT - F =301.593kH .
o
o =7
£
AL
-1Fﬁlr
Puc. 6.2.2 [luarpamma Ilpanass.
Puc. 6.2.1 CrepxHeBas cuctema

IMpumep 6.2.2 (PT'P No2) Onpenenenuts npeaenbHYIO HATPY3KH 71 CTEP>KHEBOU
CHCTEMBI, paboTaroIIeH B yIpyromiacTuaeckor craauu (puc.6.2.2.1,puc. 6.2.2.2).
Marepuain cucTeMbl NOTUMHSACTCS TUarpaMmMe SKECTKOIIJIACTUYECKOTro Tea.

oiinan TTTT T
) : Hn*fﬂ‘rﬂ‘fslml'qp
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S
: - 6]} o—> 2.8P
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waiiba ) 2.8p
/ L :
- i *
e o By
|,1n |,1n Lln I,1MI,
on A l 7 A A
a
Puc. 6.2.2.1 PacueTnas cxema Puc.6.2.2.2 Tlepexon oT pactpeeneHHoi
Harpy3KkH K y31moBoii (P — mapam. rpyr. cujibl)




bcH  skH skH SkH bkH Wcxoauuie Aannbe

Oeytap Me10
Mno b [M3];
% : g : Ao L wage [m<] )
- [Z] 3] [%] & . MomeHTEl WHepUri [M3];
- 2.8xH MnacTWyecknii MOMEHT CONPOTUENEHWA [M3]
A
z (7] FO = 1210 ° Jz=10810 ° Iy = 179107
III — 2 AkH _=
= - W, = 4.6-10
Wf— 2.8xH Mpenen tekyuectn [kHMZ]  op = 240-10°
x 3]
hk—% §;c’§; Maogyne ynpyrocta [kH/m2] E — 2.10°
MpeaensHelil narnbarow il MomMeHT [KHM]

Mpg = oW, = 1104

PacueTtHan cxema

Puc.6.2.2.3
IMpumep 6.2.3 (PT'P Ne3) Pacuer mpocTpaHCTBEHHOM TMOKOW HUTH Ha JCHCTBUE
CloKHOW  cucTeMbl cui (puc.6.2.3.1; puc.6.2.3.2). OnpenennTh KOOPIMHATHI
y3JI0B HUTH U YCUJIUS B 3BEHbBSIX.
HcxoiHble TaHHbIE:
|_|J'II:ILLI|E,.EI,I:| nonepeyHora Ce4yeHWA, Moayne YNpyrocTi, Ha4aneHaA AnWHa
A=10 E=50 L=2
KEIEIP,D,HHETI:-I Ha4vana W KoHUa HWTH
=10 v =10 =10 m =1 vy =0 m=10
MapameTpbl LUCKPETMIALWKM HUTKH

n=4) nl=n-1 I_ntfl:=E Ld =003
n

Harpyaka Bo BHYTPEHHUX Yanax HUTH

i=1.n-1 Pxi:=1 P}-‘ii=1 Pzi:=1
B ueHTpe cocpenoToyeHHan ckna no TPEM HanpaeneHuAM
Px,.,[:I =1 P}-‘-.,D =—10 PI-.,D =13
40 T T T
30 N
20 —
” N m‘
0 L1
10 20 30 40
Puc. 6.2.3.1 dopma paBHOBecHs THOKOW HUTH Puc. 6.2.3.2 Dmopa npoaobHbIX CHl

IIpumep 6.2.4 (PI'P Nod4) PacyeT mpoOYHOCTH M >KECTKOCTH BAHTOBOM (epMbI
METO/1I0M KOHEYHBIX 3neMeHToB (MKD).



Ha puc. 6.2.4.1, puc. 6.2.4.2 uzo0pakeHa npeaBapuTeIbHO HANPsXKEHHAs! BAHTOBas
dbepma. Mojaynb yHNpyrocTd BaHT E=200Fna [1omane momepedyHoe ceyeHue
BepxHero mosica F1=6¢m%, Hmkuero F=4cm®. Harpyska B ys3ile HIDKHErO MOsiCa
P=10;20;30;40;50 xH.YUucno nuteér depmbl N,=16.Yucio 3BeHbEB, HA KOTOPOE
pazOuBaeTcs kaxaas HUTh N,=20. HadanbHble JIMHBI HUTEH BEPXHEr0 M HUKHETO
MOSICOB MPUHUMAJINCh  PABHBIMH JJIMHE  Mapadoiibl, MPOXOJALIEH yepe3 Tpu
touku  (mponer 40 M crpenka 3m). Pacuemnasa Onuma OTIEILHONW HUTH
3a/1aBajach MEHBIIE PACCTOSHUS MEXY y3JIaMH €€ Hadasia U KoHia. [Ipupamenue
JUIMHBI HUTU ONPENETSIOCh Tak, YTOObl MPEIBAPUTEIIPHOE HATSKEHHE B HUTHU

cocrasisuio 100kH. XKecTkocTh Ha pacTsDKeHHE pPaCTsHKEK EFp ~12-10%xH .
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Puc. 6.2.4.1
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Puc. 6.2.4.2

7. OUEHOYHBIE MATEPUAJIBI J1S1 MTPOBEJIEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCIHUIIJIMHE

7.1. Onucanue moka3zaresieil 1 KpuTepueB OLEHUBAHUS KOMIETEHIM
Ha pPa3IMYHbIX dTanax ux GopmMupoBaHus, ONMUCAHHUE IKAJ OLlCHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pesynbrartel TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCUMOHHOM aTTECTAMU
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTECTOBAH»,
«HEC aTTCCTOBAH).
Komne- PesyabTaThl 00y4yeHusi, XapaKkTepusylomue Kpurepuu
TEeHIHUA Cq)Ole/IPOBaHHOCTb KOMIIeTEHIIU U OLICHUBAHUA ATTeCTOBaH He ATTeCTOBAH
VK-6 3HATb OCHOBHBIE METOJIBI U PacuerHo-Tpaduy | Bemonnenne pador| Hepbimonnenue
MpPaKTUYEeCKHE IPUEMBI pacueTa eckue paboTsl B CPOK, paboT B CpoK,
peanbHbIX KOHCTPYKIUI U ux aneMeHToB|PT'P Nel,2. 3auer. | npenycMOTpEeHHBIH | IpeayCMOTPEHHBIN
B HEJIMHEHHOW NIOCTAaHOBKE U3 B pabouunx B paboumnx
pa3NIUYHbIX MATEPUANIOB 10 NPEAEIbHBIM IporpaMMax IIporpamMmax




PacCUETHBIM COCTOSIHUSIM Ha pa3JInuHbIe
BO3JIEHCTBUS

YMETb I'PaMOTHO COCTaBUTh PACUETHYIO
CXEMY COOPYKEHHUs B HEIMHEHOU
MOCTaHOBKE, BHIOpATh Hanboee
panroOHAIBHBEIM METOJ] pacdera Mpu
Pa3IUYHBIX BO3AEHCTBUSX, HANTH
pacnpenesieHue yCUINi U HalpspKEeHUH,
obecreunTs HeOOXOIUMYIO IPOYHOCTH H
JKECTKOCTH €T0 JIEMEHTOB C yUETOM
peaybHBIX CBOMCTB KOHCTPYKIIMOHHBIX
MaTepuaaoB, HCIOJb3Ys CUCTEMbI
KoMIbloTepHO# MatemaTrku (Mathcad,
Maple) u mpoeKTHbIC BEIYUCITUTEIBHBIC
komruekcsl (Lira,SCAD).

PacuerHo-rpaduu
ecKue paboThI
PI'P Ne3. 3auer.

Brimonaenue pabor
B CPOK,
NIPEAYCMOTPEHHBIN
B paboumx
porpammax

Hesrinonnenue
paboT B CpoK,
IPEAYCMOTPEHHBIN
B paboumx
IporpamMmax

Brnanets obuMu QyHaaMeHTanbHBIMU
MOHATHUSMU O Pa3IMYHbIX BUAAX
HEJIMHEWHOCTEH KOHCTPYKLUK U
COOpYKEHHH, CIOCOOaMU 1 IpHeMaMu
pelnIeHust MOJOOHBIX 3a1a4, HABBIKAMHU
pacuéra KOHCTPYKIUH ¢ y4ETOM
HEIIMHEWHOCTEH; ONpeeIeHHs
BHYTPEHHUX YCWINN, HAIPSKEHUH U
MepeMeIeHUH B 3JIeMEHTaX CTaTHYEeCKU
OTIpe/IeNIUMBIX U HEONPEAESTUMBIX
CHCTEM COBPEMEHHBIMHU METOJaMH IpU
Pa3NUYHBIX BO3IEHCTBUAX, IPUMEHSTh,
AQHAJTU3UPOBATh U IPOBEPSTH PE3yIbTATHI
pacyerTos.

PacuerHo-rpaduu
ecKue paboThI
PI'P Ned. 3auer.

Brrmonnenue pabor
B CPOK,
NIPENYCMOTPEHHBII
B paboumx
nporpammax

Hesbimonnenue
paboT B CpoK,
IPENYCMOTPEHHbIN
B paboumx
IporpamMmax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpOMeXXyTOUHOTO KOHTPOJIS 3HAHUHM OIEHHUBAIOTCS B 8 ceMecTpe
JUTsl OYHOM opMBI 00yUeHHUS 110 ABYXOaUIbHON CUCTEME:

«3aYTEHO»

«HE 3aYTECHO»

Komme- Pe3ynabTaThl 00yueHusi, XapaKTepu3ywomne Kpurepuu
TeHIUA yctbopMﬂpOB);HHOCT’b K([))Ml'leTsHll)l’/ll/lm OHEHI/IBEHMH 3aureno He 3aureno

VK-6 3HAaTh OCHOBHBIE METO/BI U Pewenue [IponemoncrpupoBan 3anauu He
MpaKTUYECKHUE MIPUEMBI pacyeTa CTaHJAPTHBIX BEPHBINA XOJ pEeLICHUS peLieHbl
peaNbHBIX KOHCTPYKUUH U UX JIEMEHTOB [IPaKTUYECKUX B OOJIBITHCTBE 3a/1a4
B HEJIMHEWHOH IIOCTaHOBKE U3 3a71a4 B CUCTEME
Pa3IMYHBIX MaTepHaIoB 1o npeaeapubiM | Mathcad
pPacUeTHBIM COCTOSIHUSIM Ha Pa3IuIHbIE
BO3JICHCTBUS
YMETh TPAaMOTHO COCTaBHUTh pacueTHyio |Pemnienue [IponemoHCTpUpOBaH 3amgauu He
CXEMY COOPYXKEHHMsI B HEJIMHEITHON CTaHIAPTHBIX BEPHBIN X0 PEIICHUS peLIEeHBI
MOCTaHOBKE, BHIOpaTh Hanbomee MPaKTUYECKUX B OONBIIMHCTBE 337124
palMOHAIBHBIA METOJ] pacyeTa mpu 3a/1a4y B CCTEME
Pa3IMYHBIX BO3JICHCTBHAX, HANTH Mathcad, Lira
pacnpeesieHne yCUIni 1 HapsbKeHUH,
00ecreynTh HeOOXOIUMYIO IPOYHOCTh H
JKECTKOCTb €r0 3JIEMEHTOB C YYETOM
peaNbHBIX CBOMCTB KOHCTPYKIIMOHHBIX
MaTepHaJoB, UCTIOIB3Ysl CUCTEMBI
KoMITbIOTEpHOM MaTtemaTuku (Mathcad,
Maple) u mpoeKTHBIE BHIYMCIUTENTBHBIE
xomruiekcsl (Lira,SCAD).
Bnagers: o6uumu ¢pyHIaMeHTaNbHEIMU |Pemenne IIponemoncTpupoBaH 3amauu HE
MOHSATHSMH O Pa3TUIHBIX BUIAX TIPUKJIATHBIX BEPHBIN XOJ] pEIICHHS penieHbl
HEJIMHEWHOCTEN KOHCTPYKIUN U 3a71a4 B B OONBIIMHCTBE 3324
COOPY)KEHHIH, CIIOCO0aMH M IpHEeMaM# | KOHKPETHOH




peueHus HO[[OGHI)IX 3aJla4, HaBbIKaMH HpeHMeTHOﬁ

pacuéra KOHCTPYKIHH C y4ETOM o0Jactu B
HENMHEWHOCTEN; ONpeeIICHUs CUCTEME
BHYTPEHHUX YCHIINH, HATIPSDKEHUN 1 Mathcad, Lira

MepEMEIIECHUH B SIEMEHTaX CTaTHIECKH
OTIPEICTNMBIX U HEOIPEACTUMBIX
CHCTEM COBPEMEHHBIMH METOJIaMH TIPH
Pa3IUYHbBIX BO3JCHCTBHAX, IPUMEHSTH,
aHAJIM3UPOBATh U POBEPSTH PE3YIbTATHI
pacueToB.

7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeaCTB  (THIOBBIE
KOHTPOJIbHbIE 33JaHUSl MJIM MHbIE MAaTepPHAJIbl, HEOOXOAUMBbIE JIsl OLEHKU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TeCTHPOBAHUIO
1.BBIMOTHAUTD 3a/1aHUs C UCTIOIH30BAHHEM PYYHOTO CUETA U B CUCTEME
WH)KEHEepHBIX pacueroB Mathcad.

1.1 3anucate cucTeMy YpaBHEHHUM B MAaTpUYHOU opme

.Tl T 'Tj + ‘Ti. = 2

J oy - 6v. — -
2x - x,- 6x;=-1

| 3x,— 2x,=8
1.2 BeIUMCIUTE paHT U ONPEEIUTENb MATPUILI A

1.3 Beruncnuth Matpuily, oOpatHyto k marpuiie A meronom [aycca-XKopnana

1.4 Pemmnth cuctemy ypaBHeHUNH AX=D MeT010M 00paTHOM MaTPHUIBI U METOJIOM
l"aycca, cnenats mpoBEpPKY

2. Jlis Oanku

P

o ——-—

1
a=2m; q=2kH/m. R, =

MOCTPOMUTH SIIOPY M3THOAIOIINX MOMEHTOB Ha OCHOBE mporpammbl Mathcad.

3. BoimonauTh pacuer  Hepaspe3Hoil Oaiku

Hugwi'u -

A

l I2m /T 12 }T I 2 /T

I T

3
Ao X @ X =




C MOMOIIBIO ypaBHEHUI 3-x MoMeHTOB cucteme Mathcad u  mpoBeputhb
pesyastatsl  pacueros B [IBK Jlupa (g=10xH/M;EJ=6920xHMm?).
4. OnpenenuTh YCUIHS B CTEPXKHIX PEpMbl 1 TIPOBEPHUTH PE3YyIbTaThl PACUETOB B

I1BK JIupa
O O 4 0

1) ®)

®
Bk @
A

7.2.2 IllpumepHbIii NepevyeHb 3aIaHUI VI PelleHUus] CTAHAAPTHBIX 3a71a4

©)

o=l
00

5. [TocTpouTk AMIOPBI U3THOAIOIIMX MOMEHTOB, IMOMEPEUYHBIX U MPOJI0JIBHBIX CHII B
pame (puc.5). Pacuerst nposectu B [IBK Jlupa

8KkH/m
S P
30kH @/'ﬁ
16KHM & 15
c 20KH /2
—_— ) 7
=
6xH/m © (4 2 LD
7 —— v 2 2 4 (=) i
2 2
=
H 3
S 2 . (31 1)
o 1 3
.'E;’/—

R E‘w‘ R Mogynk ynpyrocti E=3,0E7 kH/m2

s m /]l/ Sm Tun 1 J=1.6E(-03) m4 ; A=1.2E(-01) m2
Tun 2 J=5.4E(-03) m4 ; A=1.8 E(-01) m2

Puc.5

6. Pacyer 0ajl0YHBIX CHCTEM C OJHOCTOPOHHMMH cBs3simMu. Ha puc.6.la
Mpe/ACTaBlieHa Hepa3pe3Has Oajka ¢ MATHbIO JBYXCTOPOHHHMMH ONOpaMu, a Ha
puc.6.1 6 ¢ mATbIO OAHOCTOPOHHMMH omopamu (yrmopamu). B cucteme Mathcad
HE0OXO0IMMO BBITIOJIHUTH CpPaBHUTEIbHBIN pacyer
HanpsbkeHHo-nedopmupoBanHoro coctosaust (HC) nByx OanmodHBIX cHCTEM.
Pacuer cuctembl ¢ OTHOCTOPOHHUMHU CBSI3SIMH BBITIOJTHUTH METOJIOM HTEpAIliid Ha
OCHOBE METO[a CHIL.



a) q 0eyxcmopowHue onopel g 6) q 00HOCMOpPOHHUe onopsl

1”" /F*L NARRARF 4!\1/‘VL
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g5 %2,&2,;‘37;/;57ﬂ'ﬂ2ﬂ3““ﬂ
le2m " 2m° 0 2m° 10 2w ) le2M 2M 1 2M 2M ]

Puc. 6.1

7.2.3 TllpumepHblii NepeyeHb 3aJaHU s pellleHns] NPUKIAIHBIX 32124

6.0mpeneanTh IpeaeiabHbIe  HArpy3KH UIS CTEP)KHEBOH cuctembl (puc.6.1),
paboTarolieil B ynpyromiacTHIeCKOi craguu. Marepuai CUCTEMbI IO TIMHACTCS
nuarpamme [Ipanaris (puc.6.2).

Mozynb yOpyrocTd M MIOWIAAb IOHEPeYHOroceueHus: E=2-108kH /42 ; r=0.02u ;
F=x- I’2 .

ITpenen TeEKy4eCTH U MIPEAETBHOE YCUIIHE: o1=240-10%kH /32 | NT=oT - F =301.593kH .
d
G

Ear &y

15}

Puc. 6.2 lnarpamma Ilpans. Pasrpyske
MIPSAMOM NapaJlJIeIbHOW HAaYaJIbHOMY y4ac
COOTBETCTBYIOIIEMY 3aKOHY ['yka

Puc. 6.1 CtepxHeBas cucremMa

7. OnpenenenuTs MpeneNbHYI0 Harpy3Ky JIJIsl CTEP)KHEBOUM CUCTEMBI, paboTaroIIei
B YNPYroIiaCTUYECKOU cramuu  (puc.7.l,puc. 7.2). Marepuan CHCTEMbI
MOTYMHSACTCS TUarpaMMe JKeCTKOILIACTHISCKOTO Tea.

Ol

2.8kH/M

bn

“a b

Puc.7.1 PacueTHas cxema Puc.7.2 Ilepexon oT paciipenesieHHON Harpy3Kku
K y3710Bo# (P — mapameTp rpynnoBoi CuIibl)




McxooHele gaHHbIe

Oeytap N210
Ll ouaas (]
3 . ¥ 'y 1.4xH .
- [2] [3] [&] [5] MomeHTel MHepUuK [M7];
- 28xH MnacTyecknil MOMEHT CONPOTUENEHKA [M7]
I FO=1210° Jz=190810° Jy = 179107
0l 2.8xH i _5
- W, = 4.6-10
2.3¢H Mpegen Texyyectn [kH/mI] oy = :4!:21-1!:!3r
r
A Mogyne ynpyrocti [kH/m2] E= :-IDE

MNpegensHeli narnbarow i momedT [KHM]

Mpq = op-W, = 1104
PacuetHan cxema

Puc.7.3

8. PacueT npocTpaHCTBEHHOM TMOKOM HUTH HAa JICUCTBHE CJIOKHON CHUCTEMBI CHJL.
HcxonHble TaHHbIE:
|_|J'II:ILLI|E,£I,I:| nonepeyHoro CeYyeHWA, Modyne YNpyrocty, HavaneHaAa gnyvHa
A=10 E=30 L=2
HEIEIF',.EI,HHETI:-I Havana W KoHUa HWTH
=10 =10 =10 m =1 vo= 0 m=10
MapameTpbl LUCKPETHIALWKA HUTH

n=4) nl=n-1 I_ntfl:=E Ld =003
n

Harpyaka B0 BHYTPEHHUX YaNax HWATH
i=1.n-1 Px.=1 Byv. =1 Pz =1

1 71 1

B LEeHTpe COCPpedoTOMEeHHAA Chna No Tpem HanpaeBneHWnAmM

Pxﬂll} =1 P}’:D =—10 sz =13

40y T T T
30 .

20

: WN i,

Puc.8.1 ®opma paBHOBecHs THOKOM HUTH Pric. 8.2 Dmopa Mpo0MbHBIX CHIT

0 40




9. Pacuer BaHTOBOM (pepMBI.

Ha puc.9.1 uzobpaxkeHa npeaBapuTeNbHO HaNpsDKEHHAs BaHTOBas Gpepma. Moaynb
yopyrocti BaHT E=200I'ma. IInomane momepeyHoe cedeHUME BEPXHEro Iosica
F1=6CM2, HIKHETO F2:4CM2. Harpyska B y31e HimkHero nosica P=10;20;30;40;50
kH.Yucno nuteit pepmbr N,=16.Yucao 3BeHbEB, HA KOTOPOE pa30OMBaETCs Kaxkas
HUTH N,=20. HayanpHbIE TIMHBI HUTEW BEPXHETO U HUYKHETO MOSICOB NPUHUMAIUCH
paBHBIMU JUIMHE  Tapaboiibl, MpOXosiie uepe3 Tpu Touku (mposer 40 m
ctpenika 3m). Pacuemnas onuna oTACIbHON HUTH 337aBajach MEHbBIIIE PACCTOSTHUS
MEXKIy y3JaMH €€ Hauajla U KOoHLA. lIpupaiieHue NiIuHbl HUTH ONPENEIIsIOCH
TaK, 4TOObl TpeaABapUTesibHOE HaTsKeHue B HUTH cocTaBiisiio 100xH. XKectkocTh

Ha paCTKCHUC PACTAKCK EFp 212-1031<H.

ey B A= o

Puc.9.1

.-
o
|

7.2.4 IlpumMepHbIii NepevyeHb BOMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy
1.OCHOBHBIE TPUHIIUIIBI TUHEWHOW CTPOUTEIBLHON MEXAHUKHU.

2. Buibl HETMHEWHOCTH B 3aJlauax pacuéra KOHCTPYKIIUM.

3. Ilpumepsl  (pU3MUECKH, FEOMETPUUECKU U KOHCTPYKTUBHO HEJTMHEHHBIX 3a/1a4.

4. ®uznuecku HenuHEHbIe 3a1aui. OCHOBHBIE PacUETHBIE MOJEIM MaTEPHUAJIOB.
Juarpammbl 1eopMUpOBaHUS MaTepuaia

5. OmnpeneneHre NpeACTIbHON HArpy3Kd [JIsi  CTaTUUECKH HEOIpeaeIuMon
CTEP>KHEBOW CHCTEMBbI, CTEP)KHH KOTOPOH padOTalOT Ha pacTsKEHUe-cKaTHe,
Matepuan crepkHeil noguuHsercs auarpamme [panarns (PTPNel).

6. Onpenenenue npeaenbHol Harpy3ku [1-o0pa3Hoit pambl. MaTepuan crepHei

CUCTEMBbI MTOAUYUHSETCS TUarpaMme xxectroractudeckoro tena (PI'P Ne2).

7. Kakue cBs3U Ha3bIBAIOTCS IBYXCTOPOHHUMU?

8. Kakue cBsi3M Ha3bIBAIOTCSI OJJTHOCTOPOHHUMU ?

9. 3anummmre ycioBHS paloTaroliell ¥ BBIKIIOYAIONICHCS W3 pabOThI
OJHOCTOPOHHEW CBSI3H.

10. IlpuBeguTe mNpUMEpPHl CHUCTEM C aOCOJIOTHO XECTKUMU OJHOCTOPOHHUMHU
CB3AMH — ynopaMu. [lokaxxuTte Bce BO3MOXKHBIE pabOUre CUCTEMBI.

11. TlpuBeguTe mHpUMEpPbl CHUCTEM C aOCOIIOTHO >KECTKUMH OJHOCTOPOHHUMU
CBS3SIMU — OJIHOCTOPOHHUMH mmapHupamu. [lokakute BO3MOXKHBIE pabouune
CUCTEMBL.



12. Kak ompenenutb CyMMapHOE YHCIO BCEBO3MOXKHBIX pPabOYMX CHUCTEM B
CUCTEME C M OJHOCTOPOHHUMHU CBSA3SIMHU.

13. [IpuBeauTe NpUMeEp CUCTEM C  OJJHOCTOPOHHUMHU CBSI3IMHU, YCTAHOBJIEHHBIMU C
3a3opamu. [lokakute Bce BO3MOXHBIE pa00UNE CUCTEMBI.

14. IlpuBeauTe mpUMEpP CHCTEMBI C 3a30pAMH C OJHOCTOPOHHUMH CBS3SMHU B
BUJIe THOKMX HUTEH. [TokakuTe Bce BOBMOXKHBIC padoure CUCTEMBI.

15. llpuBenure npuMepsl CHUCTEM C YIPYTMMH  OJHOCTOPOHHUMH CBSI3SIMHU.
3anumuTe ycnoBUs paboTaronie M BBIKIIOYAIOMICHCS U3 padoThl ympyroun
OJTHOCTOPOHHEM CBS3H.

16. IlpuBecTn mpUMEpP CHUCTEMBI C HENPEPBIBHO PACIPEACIICHHBIMU II0 JIMHUU
OJTHOCTOPOHHUMH CBSI3SIMH, KOTOPbIE MOTYT BBIKJIIOUAThCS Ha JII00OM YacTu
JMHUY.

17. IlpuBectn mnpumep CUCTEMBl C HEIPEPHIBHO pAaCIpEeICHHBIMU 10
MOBEPXHOCTH OJHOCTOPOHHUMH CBSA3SIMH, KOTOPbIE€ MOTYT BBIKIIOYAThCA HA
J11000i1 YacTH MOBEPXHOCTH.

18. 3anumure BelpakeHHUE Ui MOTEHLIUAIBHOW  3HEprus ynpyroil nedopmanuu
IPU MIOCKOM U3THOE.

19. 3anumuTe BbIpa)keHUE 71 MOTEHIUAIBHON  SHEprus ynpyroi aedopmaunuu
IIPU TJIOCKOM U3rube yepe3 Ko3PUUUEeHTh KAHOHMYECKUX YPAaBHEHUI METO/a
cwt (pyHKIHsS KacTribsHO).

20. CkansipHast  popMa 3anucu KBajgpaTuuHord (popmel (pyHkmn KactunesHo).

21. MatpuuHnas gopma 3anucu kBagpatuuHoil ¢opmsl (pyHkunu KacTunbsHo).

22. 3anuiuTe YCJIOBUE CTAIIMOHAPHOCTH (YHKIMM TMOTCHIIMAIBHOW HIHEPTUU
U (X4, X,) (pyrkuun Kactuinesino).

23. Teopema KactuibsiHo.
24. 3anummTe yciaoBUs MUHMMYyMa (pyHKIMU OTeHIUanbHOM sHeprunU (X, X,).

25. Chopmynupyiite 3aady KBaJIpaTUYHOTO MPOTPAMMHUPOBAHMS, SKBUBAJICHTHYIO
3a/1aue pacuera CUCTEM C OJITHOCTOPOHHUMHU CBSI3SIMU (B (hopMe MeTojia Crl).

26. MunrumyM (GyHKUMH ABYX MEPEMEHHBIX C OrpaHWYeHUsIMU. Perienue 3anaum
KBaJPaTUYHOTO TporpamMMmupoBanus B cucteme Mathcad (pemarormmii 6ok
Given-Minimize)

27. Uto Takoe JuHUS BIUAHUS ycwiausi? UTo mokas3blBaeT OpAMHATA JIMHUH
BIIUSHUS?

28. Kak mo nuHUM BIMSHUS YCHIUSL OINpENeIUTh Haubosee OrnacHOe MOJIOKEHUE
MOABUKHOW HArpy3Ku?

29.Yrto Takoe cMelaHHas JUHUS BIAUSHUS YCUIINS ?

30. YUto noka3plBa€T OpAMHATA CMEIIAHHOMN JIUHUW BIUSAHUSA?

31. B kakux ciydasx MOXHO  MPUMEHATh  NPUHIMI CYNEPIO3UIHH K
CMEIIaHHBIM JIMHUSM BIUSHUS NPU ACUCTBUU TPy30Kk Pu Q ?



32. Kakywo 3amady HEOOXOIMMO pELIUTb, YTOOBI BBIYHMCIUTh  OPAHUHATY
CMEIIAHHOM JTMHUM BIUSIHUA?

33. Pacuet Hepa3pe3Hol 6amku ¢ aOCOTIOTHO )KECTKUMH OJTHOCTOPOHHUMH CBSI3IMU
metonoM ureparnuii ( PIPNe3).

34. CuibHBIA U3rHO KOHCOJIBHOTO CTEPXKHSI MPSIMOYTOJIBHOTO CEYEHUSs TMOJ
JIECTBUEM COCPEIOTOYEHHOHN CHUJIBL.

35. CuiabHBII N3rH0 KOHCOJIM O JEHCTBUEM MOMEHTA.

36. CubHBIN H3THO KOHCOJIM MO/ JCHCTBHEM COCPEOTOYCHHON CHJIBI 1 MOMEHTA
(curnoBbIe (haKTOPHI MPUKIIAABIBAIOTCS B PA3JIMYHON IMOCIEIOBATEILHOCTH).

37. Pacuer BaHTOBO# (hepMbI MeTOI0M KOoHeuHOTO 3eMenTa (PI'P Ned4 - Mathcad).

38. Pacuer wmautel (MKDO-Jlupa).

7.2.5. MeToauka  BBICTABJIEHUSI OLEHKH TIPH  NPOBeJeHUU
MPOMeKYTOUYHOI aTTecTauuu

(Hanpumep.: OK3ameH npogooumcs no Ouiemam, Kaxcoviii U3 KOmopbvix
cooeporcum 10 sonpocos u 3aoauy. Kaoswcowiii npasunvhwlli omeem HA 80nNpoc 8
mecme oyenusaemcs 1 6annom, 3aoaqa oyenusaemcs 6 10 6annos (5 6annos eeproe
peutenue u 5 6ann06 3a eepruvlil omeem). MaxcumanvrHoe KOAULeCmeo HAOPAHHBIX
oannos — 20.

1. Oyenxa «Heyooenemseopumenvrnoy cmasumcs 8 ciyuae, eciu CHyOeHm
Habpan menee 6 6ba08.

2. Oyenxa «Yooeremeopumenvhoy cmagumcs 6 ciyuae, eciu CHyOeHm
Haopan om 6 0o 10 6annos

3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoenm Haopar om 11 0o
15 6annos.

4. Oyenxka «Omauuno» cmaeumcs, eciu cmyoeum nHadpan om 16 oo 20
bannos.)

7.2.6 I1acnmopT 0O1leHOYHBIX MATEPHAJIOB

Kon
Ne | KonTponupyemblie pa3aensl (TeMbl) . | HammeHoBaHUE OLIEHOYHOTO
KOHTPOJIUPYEMOit
n/m JUCLUTIIUHBI cpencTBa
KOMTICTCHITHH
1 Beenenve. Bunel HenmuHeilHOCTH B VK-6 OTBeTHI HA BOMPOCHI K 3a4YETY
TEOPHUH pacueTa KOHCTPYKITUH. 1,2,3.
5 OcCHOBHbIE TIONOXKEHHSI HETHHEHHOMN VK-6 OTBeTHI HA BOMPOCHI K 3a4YETY
CTPOMUTENLHON MEXaHUKH. 4,5.6.
Pacuér U3WYECKH  HEJIMHEWHBIX
¢ 3ammta PI'P Nel, PT'P Ne2.
CTEPKHEBBIX CHCTEM.
. . OTBeTHI HAa BOMPOCHI K 3a4eTy
3 [Pacuer koHCTpyKIMH 1O HecyIen YK-6 456
criocoObHoCcTH. MeToll TpenenbHOTo R
pPaBHOBECHSI.
KoHCTpYKTHBHO HEMMHEIHBIE 3a]a4H.
Cucrembl c TOYECYHBIMU 3amura PT'P No3.
OJTHOCTOPOHHUMU OTopamMu u OTBeTHI HA BOMPOCHI K 3a4ETy
4 YK-6 .
IIapHUPAMH. 7-17; 29-32.
Cucremsl C HEIMPEePHIBHO
pacripeeIeHHBIMA 110 JIMHUHA WJIH




MTOBEPXHOCTH OJTHOCTOPOHHUMH
CBSI3SIMH.
Meroasl  ompexaeneHus — pabodeid
CHCTEMEI.

CUIIBHBIA U3rHO KOHCOJIH 10
JIEUCTBHUEM COCPEIOTOYEHHOM
CUJIBI U MOMEHTa (CHJIOBBIE

['eomeTpuyeckn HeNMHEHHbBIE 3aJaUH.
(bakTOpbI MPUKIIAABIBAIOTCS B

5 |bonpmme HepeMeICHHS u YK-6

o o pa3IM4YHOMN
YCTOWYHUBOCTh KOHCTPYKIIHH.
MOCJICIOBATEILHOCTH ).
OTBeTHI HAa BOMPOCHI K 3a4ETy
34-36.
OCHOBBI METO1a KOHEYHEBIX 3ammurta PI'P Ne4. OtBeTn Ha
6 [snmementoB (MKD) mns perueHus YK-6 BOIIPOCHI K 3auety 37-38.

HEIUHEHHBIX 3ajJa4.

7.3. Mertoauueckue MaTepuajibl, omnpeaeasiomiie NPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH

Pemienne craHmapTHBIX 3a7a4 OCYLIECTBISAETCS B CPEAE KOMIIBIOTEPHOU
matematuku Mathcad. Tlpu perieHnn cTaHIapTHBIX 3a/1a4 HEOOXOJAMMO  YMETh
MOSICHUTH ()parMeHT MPOTPAMMHOTO KOJa M aJlrOpuT™M (HOPMHUPOBAHUS OOIIMX
YPaBHEHUM  CTPOUTEIIBHOM  MEXAHUKHU IPUMEHUTENIBHO K  PELICHUIO
pacuetHo-rpadguueckux padbor PI'P Nol-No4. ®parmeHT mnporpammbl MOXKET
BKJIIOYATh: (POPMUpOBAHUE YpaBHEHUW PABHOBECUS, YPABHEHUI COBMECTHOCTHU
nedopmainii, ypaBHeHuM 3akoHa ['yka, ypaBHEHMI CMEIIAaHHOTO  MeETOja,
YpaBHEHUI METOJIa CHWJI, YPaBHEHHM METOJAa IEPEMENICHHUM, YpaBHEHUM
npeenbHOro paBHOBecHs. Bpems pemenns 3aaau 30 MuH. 3aTeM OCYIIECTBISECTCS
IIPOBEPKA PEUIEHUS 3a1ad DK3aMEHATOPOM M BBICTABISAETCA OLEHKA, COIVIACHO
METOJMKH BBICTABIICHHS OLICHKH MPH IPOBEICHUHU IPOMEKYTOYHON aTTECTALIAH.

Pemienne npuknamHeIx 3amad ocymecTisercss B cucteme  Mathcad.
CryneHT penmaktupyeT koA mporpammbl "OOpazen" u BBIIOJHAET PELICHUE
MOCTABJICHHOW 3a/auM ( NPUHLMIBI U aJrOpuT™M paboTsl nporpammsl "OOpaszen”
00CYXX/TalOTCSl paHHEE Ha MPAKTUUYECKHX 3aHITHUSX MPU PEIICHUH aHAJTOTUYHOU
3amgaun). Bpems pemenus 3amauy 30 MuH. 3aTeM OCYIIECTBIACTCS MPOBEpPKa
pelIeHUsT 3a/lad 3K3aMEHAaTOPOM M BBICTABISIETCS OLIEHKA, COTJJACHO METOJUKHU
BBICTABJICHUS OLICHKHU IPU IIPOBEICHUM ITPOMEKYTOUYHON ATTECTALIUU.

8 YYHEBHO METOAUYECKOE U UH®POPMALIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

8.1 IlepeueHb y4eOHOI JMTEpaTypbl, HEOOXOAUMOW /IJIsi OCBOEHHA

AUCHHUTLTHHBI

8.1.1 OcHoBHas JuTeparypa:

1. apkoB A. B., lanomuukoB H. H CtpourenvHas mexanuka. YueOHUK. 12-e
u3n., crep. — CII6.: U3patenbctBo «Jlanby, 2010. — 656 c.: win. — (Y4yeOHuKu
mutst By3oB. CrniennanbHas auteparypa). ISBN 978 5 8114 0576 _3

2. B..B. Ilerpos Henuneitnass ctpouTenbHas MexaHuWKa. Y4eOHHUK. M.:




HsnareasctBo ACB, 2019. - 432 ¢. ISBN 978-5-4323-0305-9

3. AunexkceeB E.P., YUecnHokoBa O.B  OcHOBBI pabOThl B MaTEMaTUUECKOM CUCTEME
MathCAD. MunuctepctBo 00pa3oBaHHS W HAyKd, MOJIOJEKH H CIIOPTa
YKpauHbl I'BY3 " JloHeuKuit HalMOHAaJIbLHBIN TEXHUYECKUHN
yHUBepcUTeT"YuebHoe mocobue g CTYIAEHTOB BCEX CIELUaIbHOCTEH
TEXHUYECKOTo yHuBepcurera, 2014. 187 c.

4. OuxkoB B.®. Mathcad 14 s CTyJIEHTOB M HMHXCHEPOB: pyCCKas BEpCHSI.
CII6:BXB-Iletepoypr, 2009.-512 c.: un. ISBN 978-5-9775-0403-4

5. Jlykam I1.A. OcHOBBI HEIMHENHOW CTpOUTENbHOW MexaHuku. M.: Ctpousaar,
1978. -208 c.

6. Pyneix O.JI., Cokono I'.Il., IlaxomoB B.JI. BBenenume B HenuHEHHYIO
CTpoUTENbHYI0 MexaHuKy. M.: Ctpousnar, 1999. -208 c.

7. CompoTHuBJICHHE MaTepUajoB : yaeOHoe mocodue / coctaBurenu: H. M. CmomnuH,
C. H. Kokommn, A. ¥O. Yy6a. - ConportuBnenue marepuainos ; 2026-05-06. -
Tromenb : ['ocynapcTBeHHBIM arpapHblii yHUBEpcUTeT (CeBepHOro 3aypaibs,
2018. - 147 c. - Tekcr. - 'apantupoBanHbIi cpok pasmemienus B DbC 1o
06.05.2026 (aBromposnonranusi). - ISBN 2227-8397.

URL.: http://www.iprbookshop.ru/107607.html

8. CompoTtuBieHue marepuaioB: ydeOHoe mocodue / H. W. Iemos, H. A.
I'mazynona, . E. Anesinos, B. H. UcyTtkuHa. - ConpoTUBIEHUE MaTEPUAIOB ;
2026-09-20. - Camapa : Camapckuii TOCYJapCTBEHHBIM TEXHUYECKHIA
yHusepcureT, ObC ACB, 2019. - 219 c. - Tekcr. - ['apaHTUpPOBaHHBIN CPOK
pasmemenus B ObC 10 20.09.2026 (aBronposonramusi). - ISBN 2227-8397.

9. CompotuBienune warepuanoB. CrpouTenpHas Mexanuka. OnuMmmnuagHbIe
3aaaun [DnexkTpoHHbIN pecypc]/ Arynenko B. H., I'epacumos C. U., Kapmanoa
T. @., MacnoB E. b., Cyposun II. I'., TuxomupoB B. M., Illabanor A. II.,
[ymrynos B. B. - Cankr-IlerepOypr : Jlanb, 2021. - 44 c. - Kaura u3 KosuieKiuu
Jlans - UmxenepHo-texunyeckue Hayku. - ISBN 978-5-8114-7660-2.

URL.: https://e.lanbook.com/book/176842

10.CtpoutenbHas MexaHuKa U KOHCTPYKIHMH [TekcT] : Hay4yHbIit xypHas1. Beim. Ne
1-4,2021/[®I'BOY BO "Boponex. roc. TexH. yH-T", CTpouT. dak. ; peakon.: B.
C. Cadponos (r1. pen.) u ap.]. - Boponex : Boponexckuii rocy1apcTBEHHBIH

TexHnueckuit yausepcuret, 2021. - 104 c. : un. - bubnuorp. B kon1e ct. - ISSN
2219-1038 : 500 k3.

8.1.2 JlonoiHUTeJIbHAS JIUTEPATYPA:

1. Kongparenko, B. E. CrpoutenbHas MexaHUKa: pacyeT CTaTHYECKH
OTIPECTUMBIX U HEONPEISTUMBIX paM MPU KMHEMAaTUYECKOM BO3ACHCTBHH :
yuebHoe nocodue / B. E. Konaparenko, B. B. JleBsiTeapoBa, A. A. 'epacumosa. -
CrpoutenbHasi MEXaHUKA: pacyeT CTATUYECKHU ONPEAETUMBIX U HEOTIPEAECTUMBIX
pam Ipu KUHEMaTH4eCKOM BO3/eiicTBIM ; Bech cpok oXpaHbl aBTOPCKOTO IIPaBa.
- Mocksa : M3pgatensckuit lom MUCuC, 2018. - 27 c. - Tekct. - Bech cpok
oxpaHbI aBTOpcKoro mpasa. - ISBN 978-5-907061-29-3.

URL.: http://www.iprbookshop.ru/106979.html
2. Illammpo, /1. M. Henuneiinas mexanuka rpyHToB [Tekct] : yueOHOe mocodue /


http://www.iprbookshop.ru/107607.html
https://e.lanbook.com/book/176842
http://www.iprbookshop.ru/106979.html

Boponex. roc. apxur.-ctpout. yH-T. - Boponex : [6. u.], 2016 (Boponex :
Otnen onepaTuBHOU mosirpaduu u3a-pa yded. JIUT. U yueO.-METOI. MOCcoOuit
BI'ACY, 2016). - 120 c. : un. - bubmuorp.: ¢. 116-117 (30 nass.). - ISBN
978-5-89040-580-7

3. Hemuneiinas mexanuka / [loxg pen. B. M. MatpocoBa, B. B. Pymsniena, A. B.
Kapanersina. - M. : ®usmatiut, 2001. - 432 c. - ISBN 5-9221-0091-2

4, amupo, .M. Henuneiitnas Mmexanuka rpyHtoB [Tekcr] : yueOHOe mocooue /
®I'bOY BO "Boponex. roc. TexH. yH-T". - 2-€ u31., iepepad. u gom. - Boponex
: [6. m.], 2019. - 117 c. : mn. - bubmmorp.: c. 112-113 (30 nass.). - ISBN
978-5-7731-0809-2.
URL.: http://www.iprbookshop.ru/100455.html

8.1.3 llepuoauyeckue U3TaHUSA:
1. «CtpoutenbHas MeXaHUKA U KOHCTPYKIIMW» (HAYYHBIN KypHaI).

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCHUIIMHE, BKJINOYAas
nepeyeHb  JHUIEH3MOHHOT0  NPOrPAMMHOIO  oO0ecledYeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «UHTEepHeT», COBPEeMEHHBIX
npodeccnoHaNbHbIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

1. TIporpammubIii KOHEUHO-3IeMeHTHbIN KomIuiekc JIMPA-CAIIP.

2. BoraucnurensHas cratuctudeckas nporpamma STADIA pazpabotku MockoBckoro
rocyaapctBenHoro yHusepcurera (HI1O «Mudopmatika 1 KOMIIBIOTEPHD» ).

3. KoncynbsrupoBanue mocpeicTBOM dIEKTPOHHOMN TOYTHI.

http: www.cchgeu.ru. O6pa3oBarensabiii  optan BI'TVY.

http://cchgeu.ru/university/library/elektronnyy-katalog/ DnexTpoHHBIH KaTagor

Hayunoit bubnuorexu BI'TY.

elibrary.ru;

bazbl nanHbIX, HHOOPMAITMOHHO-CIIPABOYHBIC U TTOMCKOBBIE CHCTEMBI.

https://kapranayku.pd/.

dwa.ru.

A

o

© 0N

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA JIsA
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA

B  Hammuum uMmeeTcs  cnenuaau3WpoBaHHAs ~— ydeOHas  ayaMTOpHUS
(xoMIBIOTEpHBIN KiHacc, aya. Ne 2121).

OHa ocHalleHa CHenuaaIn3upoBaHHON y4eOHOM MeOeNbl0 U TeXHUYECKUMU
cpeactBamu o0ydeHust: [1IK ¢ BO3MOXKHOCTBIO MOAKIIOUYCHUS K JIOKAJIBHBIM CETSIM U
Nuteprery. Hannune BIUMCAMTENBHON TEXHUKHU U3 pacuéra oauH [IK Ha ogHOTrO
CTYyJICHTA.

Taxke, aymautopusi 000pymOBaHa, Kak OOBIYHOM JOCKOW, TaKk U


http://www.iprbookshop.ru/100455.html
http://www.cchgeu.ru/
http://cchgeu.ru/university/library/elektronnyy-katalog/
http://elibrary.ru/
https://картанауки.рф/

TEXHUYECKUMU CPEACTBAMHU JUIsl peau3aiiil  MYyJbTUMEIUWHON TEXHOJOTHUN
NPOBEJCHUS JICKIIMOHHBIX W TMPAKTUYECKUX 3aHATHH, a TaKXkKe MPOBEICHUS
KOH(pEepeHIIUH (MPOEKTOP, MHTEPAKTHBHAS JOCKA, TIEPCOHAIBHBIN KOMITBIOTEp WIH
HOYTOYK).

10. METOAUYECKHUE YKA3AHUSA IJIA OBYYAKOLIUXCS 110
OCBOEHHIO JUCIIUIIJIMHBI (MOY JIs)

ITo nucuunnuue «HennHenble 3a1a4i CTPOUTEIBHON MEXaHUKI YATAKOTCS
JIEKLIMH, ITIPOBOJATCS NMPAKTUYECKUE 3aHATHU.

OCHOBOl UM3y4YeHMS JUCUUIUIMHBI SIBJISIOTCS JIGKIUU, HA KOTOPBIX
U3JIaratoTcs HauOoJee CyIIECTBEHHbIE U TPYAHBIE BONPOCHI, @ TAKXKE BOIIPOCHI, HE
HalleAIIe OTPAXKEHUS B YYEOHOU JTUTEPATYPE.

[IpakThueckue 3aHSATHS HaIpaBiI€Hbl HA NPHOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacyeTa KOHCTPYKUMH M MX OTHEIBHBIX OJJIEMEHTOB  C Y4ETOM
HEJIMHEWHOCTEW, BBIIIOJHEHHBIX W3 PAa3jIM4YHBIX MaTepUalioB, Ha IMPOYHOCTH,
KECTKOCTb M YCTOWYMBOCTB IIPU PA3IMUYHBIX BO3JECUCTBUAX C HUCIIOJIb30BAHUEM
COBPEMEHHOTO BBIUMCIUTENBHOTO anmnapara. 3aHATUS IPOBOASTCS IIyTEM PEIIEHUS
KOHKPETHBIX 3a7a4 B ayAUTOPHH.

Bun yueOHbIX

N JleaTenpHOCTh CTyAEHTA
3aHATHI

Hamncanne KOHCHEKTa JIEKIUM: KpPaTKO, CXEMaTH4HO,
MOCJIEIOBATEIbHO  (DUKCUPOBATh OCHOBHBIC  TOJIOXKEHUS,
BBIBOJIBI, (OPMYJIMPOBKH, OO0OOIIEHUS; TMOMEYaTh BaKHBIC
MBICJIM, BBIJEIATH KIIIOUEBBIE CJIOBa, TepMUHBI. I[IpoBepka
TEPMHUHOB, MOHATHI C MOMOIIBIO SHUMKIIONEINMN, CIOBAPEH,
Jlexrus CIIPAaBOYHUKOB C BBINMCHIBAHUEM TOJIKOBAHUM B TETPaib.
O06o3HaueHre BOIPOCOB, TEPMUHOB, MaTepuasa, KOTOpPHIC
BBI3BIBAIOT TPYJIHOCTH, MOWCK OTBETOB B PEKOMEHIYEMO
nutepatype. Eciiu camocTosSTeNnbHO HE yaeTcsl pa300paThes B
Marepualie, Heo0XoauMo chopMYyJIMPOBATH BOMPOC U 33/1aTh
MPENoAABaTelI0 Ha JICKIIMH WM HA MMPAKTUYECKOM 3aHSATHH.

KoHcrniekTupoBanne pekoOMEHIyeMbIX MCTOYHUKOB. Pabora ¢
KOHCIIEKTOM JIEKIIUH, MOATOTOBKA OTBETOB K KOHTPOJIbHBIM
IIpakTyeckoe [BompocaMm,  IPOCMOTP  PEKOMEHAYEMOW  JIMTEpaTypBl.

3aHATHE IIpocnymrBanue aynuo- U BUAEO3AIUCEN IO 3aJaHHOM TeME,
BBINIOJIHEHUE pacyeTHO-TpadUUYECKUX 3aJaHHil, pelleHue
3a/1a4 M0 aJTOPUTMY.

CamocTosiTenbHass ~ paboTa  CTYJIEHTOB  CIOCOOCTBYET
CaMocTosTenbpHas |TTyOOKOMY YCBOCHHS Y4YEOHOTO MaTepuana M Pa3BUTHIO

pabora HaBBIKOB camooOpazoBanus. CamoctosaTenbHas paborta
MIPEATNOoJaraeT Caeayonue COCTaBISIONIe:




- pabora ¢ TeKkcTamMH: Y4YeOHUKAMH, CIIPABOYHHKAMH,
JIOTIOTHUTENIBHON ~ JIMTepaTypod, a Takxke MpopadoTka
KOHCIIEKTOB JICKIIUH;

- BBITMIOJTHEHUE JIOMAITHUX 33/IaHUH U PacYeTOB;

- paboTa HaJl TEeMaMu JJIs1 CAMOCTOSITEIILHOTO U3yUEeHHUS,;

- ydacTue B paboTe CTyJIEHYECKUX HAYYHBIX KOH(]epeHIuil,
OJTUMITHAT;

- IOITOTOBKA K MPOMEKYTOYHON aTTeCTalllH.

[ToaroroBska k
IIPOMEXYTOUYHOU
aTTeCTaluu

['oToBUTBCS K  NOPOMEKYTOYHOM  aTTECTALMU  CIEAYET
CUCTEMATUYECKU, B TEYEHHUE BCEro ceMecTpa. VIHTeHcHBHas
IIOATOTOBKA JOJDKHA HAyaTbCAd HE IIO3[HEe, 4YeM 3a
MECAL-IIONITOpPa 10 NPOMEXYTOYHOW arrectauuu. JlaHHbIE
nepes 3a4eToM TpU JHA 3(PPEKTUBHEE BCEro MCIOIb30BaTh
JUIsl IOBTOPEHUS U CUCTEMATU3alliy MaTepralIa.




JIMCT PETUCTPAIIMY U3MEHEHUIA

IMoanucnh
Hara 3aBeayHolero
IlepeyeHb BHOCMMBIX H3MEHECHU U BHECEHUA kadeapoii,
U3MEHEeHU OTBETCTBEHHOM 32
peaausanuo OIIOII

n/n

AkTyanuzupoBaH pazgaen 8.1 B yacTtm
cocTaBa HCIOJIb3yEMOTO TIepeYHs . -
1. | yueOnoit smreparypsl (ocHosHod wu | 31.08.2018 /é- [
JOTIOTHUTENILHOM), HEOOXOAMMOW NS
YCBOCHHUSI TUCITUTUTHHBI

AKTyanu3upoBaH paszjaen 8.2 B 4aCTH
COCTaBa HCIIOJIb3YEMOTO JIMIEH3UOHHOTO
o | TIPOTPaMMHOTO obecrieyeHus, 31.08.2018 /-r_ g

COBPEMEHHBIX TpodecCHoHaANbHBIX 0a3 1) A
JAHHBIX U CIIPABOYHBIX HH()OPMAIIMOHHBIX
CHUCTEM

Axkrtyanmu3upoBaH paszgen 8.1 B yactm
cocraBa UCII0JIE3YEMOTO nepevHs
3. | yuebnoit nureparypel (ocmosmoi u | 31.08.2019 A}_ —————
JOTIOTHUTENBHOM), HEOoOXOAMMON s
YCBOEHHMS TUCIMILIAHEI

AKTyanmu3upoBaH paszaen 8.2 B yacTu
COCTaBa MCIIOJIb3yEMOTO JIUIICH3UOHHOTO
IPOrPaMMHOTO obecrieueHus, 31.08.2019 ) -
COBPEMEHHBIX MpodeccuoHaNbHbIX 0a3 R é i e
JAHHBIX U CIIPAaBOYHBIX HH(POPMAIIHOHHBIX /
cUCTEM

AxkTtyanu3upoBaH pazaen 8.1 B uyactu
cocTaBa HCIIOIh3YEMOT0 nepeyHs
5. | yueOnoit mmreparypsl (ocHoBHou 1 | 31.08.2020 é i re—
JOTIOJTHUTELHON), HEOOXOJAMMON  JIJIs
YCBOEHUS TUCLUUTLIAHBI

AKTyanu3upoBaH pazjen 8.2 B yacTu
COCTaBa HCIOJIb3YEMOTO JIUIEH3UOHHOTO
6. | POTPaMMHOro oOecrnieyeHus, 31.08.2020 A, ———

COBPEMEHHBIX TpodeCcCHOHANBHBIX 0a3 /f s
JAHHBIX U CTIPABOYHBIX WH(OPMAIIMOHHBIX
CUCTEM




