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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.T.H., Jlouent, [lanarymkun B.W.;k.1.1H., lonent, Mapuyk H.I1.;

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[enpro wm3yueHuss JucuuIuMHbBL «CTpOWTENbHAs MEXaHHWKa»  SBIIAETCS
MOJITOTOBKA CIIELUATUCTOB, YPOBEHb 3HAHUI KOTOPBIX COOTBETCTBYET TPEOOBaHHSIM
KBAIM(pUKAIUN  JUIJIOMHUPOBAaHHOTO  OakamaBpa 1o HampasieHuto  08.03.01
«CTpOUTENBCTBOY.

B pesynprare usydeHuss Kypca oOOydarolIuecss MNOJY4YaloT KOMIIETEHIIHH,
KOTOpble OyayT TPHUMEHATH B TPOIECCE pacueTa pasIUYHBIX COOPYXKEHUH U
KOHCTPYKIIM.

1.2 3apauyu u3y4yeHUus AUCHUTIMHBI

Jluciuiuinaa OpUEHTHPOBaHA Ha (OPMUPOBAHUE Y CTYACHTOB CIIECIYIONIUX
KOMITETEHIIUH (CIIOCOOHOCTH MPHUMEHSTh 3HAHWS, YMEHUS M JMYHOCTHBIE KauecTBa
JUTSL YCTICTITHOM JIEATEILHOCTH B ONIPEICICHHON 00J1acTH;

s pemennst mpoeCCHOHATBHBIX 3a/1ad OaKaiaBp:

- oCymiecTBisieT cOop, 0oO0pabOTKy, aHAIW3 M CHCTEMaru3allMi0 Hay4yHO-
TeXHHuueckod wuHpopManuu 1o Teme (3amanHuto). lloaroraBmuBaeT HMCXOIHBIE
JIAHHBIE JIJIS1 COCTABJICHUS IJIAHOB, TIPOTPaMM, ITPOEKTOB, CMET, 3asIBOK H T.II.;

- pa3pabarhIBacT MPOEKTHYI pabodyyl0 TEXHUYECKYI0 JOKYMEHTAIIO C
MCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;

- 0OpMIISIET OTYETHI MO 3aKOHYEHHBIM pabOTaM U HAYYHBIM HCCIICIOBAHUSIM.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYEeHHUS MO JUCUHHUILIUHE
(MOyJ/10), COOTHECEHHbIX ¢ IUIAHMPYEMbIMHM Pe3yJbTATAMH  OCBOCHHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninunHe
OOCTUWXEeHNA KoMmneTeHunmn

IK-1: CnocoGen mpoBOAMTH MOATOTOBKY TEXHHYECKOI'0 3a/IaHUS HA MPOEKTUPOBAHUE
U pa3padaThIBATh NPOEKTHYIO NPOAYKLHIO, B TOM YUcJie HH(POPMAIMOHHYIO MO/IeJIb,
00beKTa KANMTAJBHOI0 CTPOUTEIHLCTBA

[IK-1.5: ®opmupyer u METOJUKY U AITOPUTMBIL. IPUMEHSAEMBIE B PA3IMYHBIX
00pabarbIBaeT JaHHBIE /TS IIPOrPaMMHBIX KOMIUIEKCaX

IIPOEKTUPOBAHUSA C COCTaBJIATh PacYETHbIE MOJEIHN AJI1 UMIIOpPTA B
HCIIOJIb30BaHUEM TEXHOJIOTUH MPOrPaMMHBINA MPOIYKT

UH(POPMAITMOHHOTO HaBBIKAMH COCTABJICHUS PaCUETHBIX MOJENIEH 1S

MOJICJTUPOBAHUS HA BCEX dTAllaX | pacyeTa CTPOUTEIbHBIX KOHCTPYKITUI
JKU3HEHHOIO IMKJIa 00BbEKTa
KalUTATPHOTO CTPOUTEILCTBA

1.4 OcobOeHHOCTH peajiM3alUu AUCHUILINHbI
SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucturuimaa (Moayis) peanusyercst 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Ja
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero YHCIIE B
3NO0C anocC 3N0C 3UO0C
1. PacyeT cTaTH4YeCKH onpeaeMMbIX CHCTEM

1. Ilpeamer u 3agauu Kypca CTpOMTEILHOM MEXaHUKH. 3
Kunemarnueckuii aHan3 COOPYKEHHI.
2. PacyeT MHOTOIIPOJIETHBIX CTATUYECKH OIPEIETUMBIX
(MHOTOITPOJIETHBIX IIAPHUPHBIX) OaoK. PacueT croxkHbIX 3
(cocTaBHBIX) pam.
3. PacueTt TpeX1mapHUpHBIX apoOK U pam 2
4. Pacder CTaTHYECKH ONPEICITUMBIX, TUIOCKHX GepM 2
5. JIuHuY BAMSIHUS B IPOCTHIX OaKax. >
JIMHUY BIMSHUS B MHOTOIIPOJIETHBIX OanKax
6. JIuHUY BAMSAHUS B TPEXIIAPHUPHBIX apKax M pamax )
JIuHum BiusiHUA B hepmax
7. IlocTpoeHue 31op U3rudarouX MOMEHTOB,
HOTIEPEYHBIX CHJI B IPOCTHIX Oankax u pamax. [loBTopenne— 2
TECTOBas KOHTPOJIbHAA paboTa.




8. Kunemarnueckuii ananus coopyxenuid. [Ipumepsr
BBITIOJTHEHUA KMHEMATUYCCKOTI'O aHaJIn3a IIJIOCKUX
CTEPKHEBBIX CHCTEM.

9. PacueT MHOTONIPOJIETHBIX IIAPHUPHBIX OATIOK C
MOMOIUIbIO O3TAKHOU cxeMbl. OnpesiesieHne OMOPHbIX
peak1nii, TOCTPOCHHUE IMIOP U3THOAIOIINX MOMEHTOB U
nornepevHbIx cuil. [TpoBepky NpaBUIIBHOCTH pacyeTa.
Brinaua pacuetHo-rpaduueckoro 3amanust Nel

10. Pacuer cnoxHbIX (cocTaBHBIX) paMm. [lopsaok
OIpe/IeNICHUs OTIOPHBIX PEAKLUN U OCTPOEHUS JIIOP
M,Q,N B pamax pa3IHyYHBIX THIIOB IIPU pacyeTe
pacuwIeHEHNEM Ha OTJIEIbHbIE 3JIEMEHTHI (C IIOMOILBIO
"moaTaxkHOM cxeMbl"). [Ipumep pacdera CII0KHOM pamBbl.

11. Pacuer TpeximapHUpHBIX apoK U pam. OmpeneneHue
BHYTPEHHUX yCUJIUH U nocTpoeHuto smop M,Q,N.
Brinonnenue nposepok pacueroB. OnpeneneHue
PaLMOHATBHONW OCH TPEXIIAPHUPHOW apKH JIJI1 HEKOTOPBIX
BUJIOB Harpy3Ku

12. Pacuer (epm. BrinosHeHNE KUHEMaTHYECKOTO aHATU3A.
Omnpenenenne yCUIui B CTEPXKHIX (epM ¢ IPOCTON
peweTkoid. [Ipumepsl pacuera OaTOYHBIX U KOHCOJIBHBIX

bepm.

13. PacueT mmpeHreNbHBIX M COCTaBHBIX (hepM. AHAIN3
pacnpezieNieHHsl yCUIIUH B dJIEMEHTaxX epM pasIuaHOrO
OouepTaHusl.

14. ITocTpoeHue TUHUI BIUSHUS YCUIUN B MPOCTHIX
OJTHOTIPOJICTHBIX ¥ KOHCOJIBHBIX OQTKaX CTaTHYECKUM
crocoboM. Brinaua pacuetHo-rpadudeckoro 3ananust No2




15. ITocTpoeHue TUHUI BIUSHUS OMOPHBIX PEAKIIUN
u3rubaroriero MoMeHTa M, nonepedHoit cuisl Q B
CEUYEHUAX MHOTOIPOJIETHBIX MIApHUPHBIX Oanok. KoHTposb
IIPAaBUIIBHOCTHU MX NocTpoeHus. Onpeenenue yCuianii no
JIMHUSIM BIIMSHUS OT HEMTOABUKHOW HArPy3KH.

16. Pacuet crarmdecku onpenenumbix cucteM. [loctpoenue
SMIOpP BHYTPEHHUX YCWIMH OT HENOABWKHON Harpys3KHu.
OnpeneneHre yCWINM B CTaTUYECKH ONPEIeTUMbIX
CHCTEMaXx C ITOMOIIbIO JIMHUM BIUSHUS.

17. TloHsiTHE O TMHUSX BIUSHUS YCHWINN B TPEXILAPHUPHBIX
apkax.

Jluaun BiusiHus yeunuii B pepmax. Iloctpoenne muHmiA
BJIMSHUS YCWIIMHN B CTEPKHSIX OATOUYHBIX U KOHCOJIBHBIX

bepm.

18. TlocTpoenue MMHUN BIUSAHUS YCUINN AJIs CTEPKHEHN
IINPEHTeTIbHBIX (hepM. AHATN3 HEBBITOIHBIX 3arpyKeHUI
NOJIBUKHOW Harpy3koi. Onpeznenenue Haudosee
HEBBITOJIHOTO MOJIOKEHHUS MTOABMYKHOM Harpy3Ku

2. Pacuer cTaTH4ecKH HCONPCACIUMbBIX CHUCTEM

1. OcHOBHBIE TEOPEMBI O JTMHEHHO Ae(hOpMUpPYyEMBIX
(ympyrux ) cucremax.

Onpenenenue nepeMeneH’i yIpyrux CTepKHEBBIX
CHCTEM.

2. Metoa cuin. OCHOBHBIE TTOHATHS U AJITOPUTM pacyeTa

3. YnpouieHus mpu pacuyere CHMMETPUYHBIX paMm.
I'pymnmoBeie Hen3BecTHBIE. PacueT paM Ha U3MEHEHUs
TEMIIEPATYP U CMELICHHUE OIOP.

Pacyer Hepaspe3HbIX 0aJIOK METOJIOM CHJI. Y paBHEHHE TpeX
MOMEHTOB




4. OnpeneneHue nepeMenieHuii B CTEPKHEBBIX CUCTEMaX.
Brruncnenue nepemMeriennii B Oankax, pamax, epmax ot
JIEWCTBUS BHEIIHUX HArpy3ok 1o ¢hopmyse MakcBenia-
Mopa cioco6om Bepemiaruna u no ¢popmyne Cummncona

5. Pacuer crarnyecku HEONPEAETUMBIX paM METOJOM CHJL.
Bbluucienue creneHy CTaTn4ecKoi HeonpeIeIuMOCTH,
BBIOOP pallMOHATBHONW OCHOBHOM CHCTEMBI, COCTABIICHHE
KAHOHUYECKUX YPaBHEHUH, IOCTPOCHUE €IMHUYHBIX U
TPY30BBIX 3IIOP I pam pa3IMYHOro Tuna. Beigaya
pacueTHO-Tpaduueckoro 3amanus No3

6. Onpenenenne KOdPHUIUEHTOB KAHOHUYECKUX
YpaBHEHM, MOCTPOCHUE OKOHYATeIbHbIX 31top M,Q,N u
BBIIIOJIHEHHE NTPOBEPOK METO/1a CUJI HA IPUMEpax pacuera
pam. Mcronb30BaHUE CBOKMCTB CUMMETPHUH IIPU pacyeTe pam
METOAOM CHIJL.

7. PacyeT ctaruyecky HEONpeIeTUMBbIX paM Ha
TEeMIIepaTypHbI€ BO3JICHCTBUS U CMEIIECHUE (OCAIKY) OTIOp

8. PacueT cTarnuecKu HEONPEAENMMBIX paM METOJIOM CHJI—
KOHTpOJIbHASA paboTa

9. PacueT Hepa3pe3HBIX OATOK C MOMOIIBIO YPaBHEHHUS 3-X
MOMEHTOB

10. PacueT Hepa3pe3HBIX OATOK C ITOMOIIBIO MOMEHTHO-
(OKYCHBIX OTHOIICHUN

11. Pacuer cTarnuecku HEONPEIACITUMBIX CUCTEM

20

12. Meton nepemenienuii. CMemaHHbINA U
KOMOMHHMPOBAHHBIM METOJIbI pacyeTa

13. PacueT coopykeHHI1 METOJJOM KOHEYHBIX 3JIEMEHTOB.




14. OcHOBBI pacyeTa CTEPKHEBBIX CUCTEM IO MPEACTLHOMY
COCTOSIHUIO

3. YcTOHYMBOCTDh M JTUHAMHMKA CTEP;KHEBBIX CUCTEM

1. YcTOHYMBOCTD COOPYKEHUIA.
VY CTOMYMBOCTB MPSIMBIX CKATHIX CTEPIKHEH

2. YCTOWYMBOCTD IUNIOCKUX paM
Pacuet ynpyrux pamHbIX cucTeM MO Ae(pOPMUPOBAHHOMY
COCTOSIHUIO

3. Konebauus cucteM ¢ 0ECKOHEYHO OOJIBIINM YUCIOM
cTerneHer cBOOOIbI

4. Jlunamuka coopysxkeHnii. CB0OOJHBIE KOJICOaHHsI CHCTEM
C OJTHOM CTEIEeHbIO0 CBOOO/IbI

BriHyX/1eHHBIC KOJI€OaHUS CUCTEM C OJTHOU CTENEHBIO
CBO0OO/TBI

5. CBoOOTHBIE ¥ BBIHYK/ICHHBIE TAPMOHHYECKUE KOIEOaHUs
CHCTEM C KOHEYHBIM YHMCJIOM CTeNeHel CBOOOIbI

6. ITonaTnsa o pacueTe cOOpyKEHUIN Ha CEICMUYECKHE
BO3ICHCTBH

7. YcTonunBOCTh cOOpyxkeHui. OnpeneneHne KpUTHIECKUX
Harpy30K JJIsl CTEpKHEHN MOCTOSSHHOTO CEYEHMSI C
Pa3JIMYHBIMHA I'PaHUYHBIMHA YCIIOBUAMHA METOAOM

HayaJIbHBIX [1apaMETPOB.

8. Pacder m10ckuX paMm Ha yCTOWYMBOCTb 1-0r0 poja
METOJIOM TepeMenieHni. OnpeneneHus napamerpa
KPUTUYECKON HArpy3KH U MocTpoeHue Gpopm norepu
ycTounBOCTU. BhIaua pacueTHO-rpadmueckoro 3aaaHus
Nes.

9. Ilpumepsl pacyueTa CUMMETPUYHBIX PaM Ha
YCTOMYMBOCTb METOJOM NEPEMEILEHUN.




10. Pacuer pam o neopMupoBaHHOM cxeme (pacueT Ha
YCTOHYMBOCTH 2 poa).(

11. CBoOOaHBIE KONIEOAHHS CUCTEM C OJJHOM CTEIICHBIO
cB000ABI. Onpesie/ieHre YacTOThI, IEPHUO/1a CBOOOTHBIX
Kosie0aHuii, mocTpoeHus (OpMbI KoJieOaHui B Oankax,
MPOCTBIX pamax.

12. BoiHyX/1eHHBIE KOJIeOaHUsl CUCTEM C OJIHOM CTETEHBIO
cB0OOBI. Vcrionb3oBaHue KO GUIMEHTA JMHAMAYHOCTH B
HPaKTUYECKUX pacyeTax KOHCTPYKLUI.

13. CBoOOaHBIE KOJIECOAHHS CUCTEM C N CTCIICHSIMH
cB00ObI. OmipeiesieHue TMHAMUYECKONU CTETIeHU CBOOO/IBI,
COCTaBJICHHE BEKOBOTO YpaBHEHHsI, ONIPEICICHNE YaCTOT U
nocTpoeHre GHopm CBOOOTHBIX KOJIeOaHNH Ha MpUMeEpax
pacyerta Oanok u pam. SIBlieHHE pe30HaHCa B CUCTEMAax C

HECKOJIbKMMHU cTerneHssMu cBo0obl. [IpoBepka Ha pe3oHaHC.

14. BeiHy>XIeHHbBIE KOJI€OaHUsI CUCTEM C N CTETICHIMU
CBOOO/IbI P ICUCTBUM BUOPALIMOHHOM Harpy3ku. Pacyer
paM Ha BbIHYKIeHHbIe Kosiebanus. [loctpoenue
nuHamudeckux amop M,Q,N. Brigaua pacuetHo-
rpadudeckoro 3amanus Ne6.

15. Ucnonb3oBaHuEe CBOMCTB CUMMETPHUU MIPU pacueTe pam
Ha BBIHYKJCHHBIE KOJICOaHMsI.

16. Pacuer crarnuecku onpenenumbix cucteM. [loctpoenue
SMIOP BHYTPEHHUX YCUIIMH OT HEMOABHKHON HAarpy3KH.

17. Onpenenenre yCuinii B CTAaTUYECKU ONPEIETUMBIX
CHUCTEMax ¢ TTIOMOIIbIO JIMHUMA BIIUSHHUS.

18. PacueT cTarnueckr HEOMPEACIUMBIX CUCTEM METOJIOM
CHII.

Bcero

36

36

36
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10.

4 YyeOHO-MeETOAMYECKOe O0ecmeYeHHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaAHUA:

Bacunbkos I. B., Byiiko 3. B. CtpourensHas Mexanuka. J[uHamuka u
YCTOWYUBOCTH COOPYKEHHI: yueOHOe TocoOue /1715l CTYIEHTOB BY30B I10
Harpasnienuto 270800 "Crpoutenbcto"(Cankt-IlerepOypr: Jlans).

[IerpoB B. B. HennneitHas ”HKpeMEHTaNbHas CTPOUTENbHAS MEXaHUKA
(MockBa: Unppa-uHXeHEpHS).

Koncrantunos U. A., Jlanuu B. B., Jlamuna 1. 1. CtpourenbHas MexaHUKa:
yueonuk(Mockga: [Ipocmekr).

CmupnoB B.A., Toponenkuit A.C. CTpoutenbHas MEXaHUKa: YYCOHUK ISt
OakanaBpoB.; gonynieHo YMO no 006pa3zoBaHuio B 00J1aCTH apXUTEKTYPHI
(M.: KOpaitr).

Tpymmn C. Y. CtpouTenbHas MEXaHUKA: METOJ KOHEUHBIX JIEMEHTOB: yueOl.
nocobue(M.: UHOPA-M).

Ao6osckuit H.IL., Enmxuesckuii JI.B., CauenkoB B.U., [lepyra A.II.,
Mapuyk H.U., A6osckuit H.I1. CoBpeMeHHbI€ acCTIEKThl aKTUBHOTO O0yUYEHUSI.
CrtpoutenbHas MexaHuka. Teopus yrnpyroctu. YpaBieHUE CTPOUTEIIbHBIMU
KOHCTpyKuMsimMu: yueoHoe nocodoue(Kpacnosipck: UAC COY).

PycakoB A. . CtpoutenbHas MexaHuKa: yuyeOHOe mocodue st 00ydeHus
CTyACHTOB 1o HampasieHuto "TpancnoptHoe cpeactBo' (Mocksa: [Ipocmekr).
HapkoB A.B., HlanomuankoB H.H. Ctpoutenbnas mexanuka: yaeouux(CII6.:
Jlans).

Crynumun JI. YO., Tpymun C. U. CtpourtenbHas MEXaHUKa MJIOCKUX
CTep>KHEBBIX cucteM: yueoHoe nocooue(M.: UHDOPA-M).

Anoxun H.H. CrpouTenbHas MmexaHuka B mpuMepax u 3agadax. Y I.
Crarnuecku onpeneanumsble cucteMbl: Pekomen1oBaHo MUHUCTEPCTBOM
oOpazoBanus u Hayku Poccuiickoit denepanum B KauecTBe yueOHOro
noCcOOUs JIsl CTY/IEHTOB BBICIINX YUEOHBIX 3aBEJICHUI, 00YUalOIUXCs 10
cTpouTtenbHbIM ciennanbHocTIM(Mocksa: ACB).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecrevyeHne, HA KOTOPOEe YHHBEPCUTET UMeeT JHIEH3HI0, 4 TAKAKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHme):

1.

[Tporpammer SCAD, JIupa, Cosmos, ANSYS, pazpaboTtannbie 1o
oneparnoHHo# cucteMort Windows miau Unix.

4.3 UnTepHeT-pecypchl, BKIOYas NnpodeccuoHalbHble 0a3bl JTaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

Buneo marepuansl o cTpouTeIbHOM MexaHuKe Ha KaHane YouTube
https://www.youtube.com/playlist?
list=PLPItKsCTLqkybDHgq6Kp Z5iriPJuHYIu.
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S ®oH OLEHOYHBIX CPEICTB

OlLleHOYHBIE CPEJICTBA HAXOATCS B MPUIIOKEHUH K PabOdMM IporpaMmam
JUCILIUIUINH.

6 MartepuajibHO-TeXHHYeCKasi 0a3a, He0OX0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

AynuTopuu ¢ MyJIbTUMEIUHHBIM 000pyI0BaHNEM, JTA0OPATOPUH JIJIsl IPOBEICHUS
MIPAKTUYECKUX 3aHATUH.
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