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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HensiMu 0CBOCHUS AUCLMIUIUHBI (MOJTYJIS) SBJISIOTCS:

- 3HAKOMCTBO CY/ICHTOB C OCHOBHBIMU NpPO0OJIeMaMH pacuera Ha MPOYHOCTb,
JKECTKOCTh M yYCTOMYMBOCTh  KOHCTPYKIHMH  MOJBEMHO-TPAHCIIOPTHBIX,
CTPOUTEIIBHBIX U JOPOKHBIX MAIIIHH;

- U3y4YeHUEe MOJEJel U UX METOJOB pacuera Ha MPOYHOCTh, KECTKOCTh U
YCTOMYMBOCTD 3JIEMEHTOB U JIeTalled KOHCTPYKIUNA CTPOUTEIBHBIX, IOPOKHBIX U
MOAbEMHO-TPAHCIIOPTHBIX MAIITHH.

3agayaMy TUCUUTUIMHBI (MOIYJISI) SIBJISIFOTCS:

- OBJIAICHUE 3HAHUSMHU O COBPEMEHHBIX METOJAX pacueTra Ha MPOYHOCT,
JKECTKOCTh U YCTOMYHUBOCTD JJIEMEHTOB M JETAJIE KOHCTPYKLUHUU CTPOUTEIbHBIX,
JOPOKHBIX W  TMOJBEMHO-TPAHCIOPTHBIX MAIIMH B YCIOBHUSX JCHCTBUS
CTATUYECKUX U IMHAMUYECKUX HArPy30K.

2. [Inanupyemsble pe3ysbTaThl 00y4YEeHHUs 110 AUCHUIUIMHE (MOAYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSHHsS  00pa30BaTeIbHOMN
nporpaMmbl (KOMIETEHIIMI) B pe3yJibTaTe O0y4eHUsI 110 AUCHUIIMHE (MOYJIIO):

OIIK-1 - CnocoGeH pemiaTh WHXEHEpPHbIE 3a/laud B MPO(EeCCHOHATBHOM
JEATEIBHOCTH, WCIIOJIb3Yysl METOJbl E€CTECTBEHHBIX HAyK, MaTeMaTH4YeCKOTO
aHaM3a W MOJEITUPOBAHUS Ha OCHOBE (GyHIAMECHTAIBHBIX 3HAHWN (DU3UKH,
MaTEMaTUKH W OOIIETeXHUYECKUX MUCIUIUIMH i1 (hopManm3anuu, pacuéra u
000CHOBaHUS PEIICHUHN, HAMTPABICHHBIX HA PA3BUTUE TPAHCIIOPTHBIX CUCTEM.

OO0yueHue 1Mo JUCIUTLINHE (MOJTYITIO0 ) TIPEAIoaraeT, 4To Mo ero pe3yJibTaTam
oOyuaromuiicst Oyier:

3HaTh:

- OCHOBHBIE 33]1a4¥ U BO3MOHOCTH HAyKH O CONMPOTUBIIEHUH MaTEPUAJIOB; -
OCHOBHBIE TUIOTE3bI U HPHUHITUIIBI;

- IPUHLUIBI COCTABIICHUSI PACUETHBIX CXEM;

- METOJZIbl pacyeTa 3JIEMEHTOB KOHCTPYKIIMH Ha MPOYHOCTb, KECTKOCTh U
YCTOMYUBOCTb.

BUJIbI COMPOTHUBJICHUS U BHYTPEHHUE CHIIOBbIE (DAKTOPBI, HANPSKEHHUS,
nedopmalii U MepeMeNIeHus; OIEHUTh HAMPSHKEHHOE COCTOSHHUE B OMACHOM
TOYKE ¥ BHIOPATh METOJI OIIEHKH MPOYHOCTH

YMeTh:
- ONPENEIUTh BUABI COMPOTHBICHUS W BHYTPCHHHE CHUJIOBBIC (DAKTOPHI,
HaIpsDKEeHUs, AedopMaliuy 1 epeMeIeHs;



- OLOCHUTH HAIPSAKCHHOC COCTOSHHUC B OIIACHOM TOYKE M BBI6paTB METO
OLICHKH! ITPOYHOCTH.

Baanern:

- METOJJaMH COCTABJICHUSI YPABHEHU paBHOBECHSI TBEPIOTO TEJA;

- METOJIaMM pacyeTa 3JEMEHTOB KOHCTPYKIMA Ha MPOYHOCTh, KECTKOCTh U
YCTOMYUBOCTD MPHU CTATUYECKOM U TMHAMUYECKOM Harpy»XKeHUU.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OOmas TpyJa0eMKOCTh IUCIMIUIAHBI (MOIyJsl) coctaBisser 6 3.e. (216
aKaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyvaromuxcst C  IeJarorM4ecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
PUBJICKAEMBIMU K peain3aluy 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
IPU IPOBEICHUH YUEOHBIX 3aHATUH:

KonnyectBo wacos
Tun y4eOHBIX 3aHATHI Cemectp
Bcero

Ned | Ne5

KonrakTHas paboTa rmpy npoBeieHUH Y4eOHBIX 3aHSTHH (BCETr0): 96 48 48
B toM uucane:

3aHATUA JIEKLIMOHHOTO THIIA 32 16 16

3aHATUSA CEMUHAPCKOro TUIA 64 32 32

3.3. O0beM mUCIUTIIUHBI (MOIyNs) B (opmMe caMOCTOSITENIBHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydYarOmMXCsA ¢
nearornaecKuMu pabOTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTU3aIiH
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TPH IPOBEICHUH
MIPOMEKYTOUHOH aTTecTanuu cocrapiseT 120 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYAILHOMY Y4€OHOMY IIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM 00y4Ye€HHUH, 00BEM JUCIHUIUIMHBI (MOJYJIs1) MOXKET ObITh peaau3oBaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIBHON paboThl 00yJarOmMXCs, a TakxkKe B popme
KOHTAKTHOM paboThl 00YUYaIOIIMXCS C MEJarornuyecKuMy paOOTHUKAMU U (WJIH)
JULAMU, TPUBJIEKAEMBbIMH K peasiu3aliii 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCJIOBUSIX, TP MPOBEJCHUU IPOMEKYTOYHOM aTTeCTALIUU.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).




4.1. 3a"HaTH TEKIIMOHHOTO THUIIA.

TemaTtuka JIGKIMOHHBIX 3aHATUHN / KpaTKOE COJIEpIKaHHUE

BB@}IGHI/IG B COIIPOTHUBJICHUEC MAaTCPHAJIOB.

PaccmaTpuBaemble BOTIPOCH:

- onucaHue Mozieel 1eOpMUPYEMBIX TeJl 1 TOMYIICHUH IpH pacdere 1eGopMHpYEMBIX CTEPKHEBBIX
CHCTEM.

Pactsxenue u cxatue.

PaccmarpuBaeMbie BOTIPOCHI:

- nehOpMHUPOBAHHOE COCTOSIHUE PACTSIHYTOTO (CKATOT0) CTEPIKHS;
- IOHSATHE O PACHpPEAEICHIN HAIPSKEHUH B CEUECHNH;

- 3aK0H ['yka;

- ompezesieHre nedopManuii i epeMeIeHIH.

Pemenne HpOCTCfIH.IHX CTaTUYCCKU HEOIIPEACITIUMBIX 3a/la4 Ha PACTAXKCHHUE-CIKATUC.
PaccmarpuBaeMble BOIPOCHL:

- pacueT Ha CUJIOBYIO Harpys3Ky;

- pacueT Ha U3MEHEHHUE TeMIIepaTyphl;

- OTpefieTieHre MOHTAKHBIX HapsKESHUH.

JnarpaMMbl pacTsHKEHUS U CHKATHS.
PaccmaTpuBaemble BOTIPOCHI:

- ISl CTEP>KHEN U3 MaJIOyIJIEpOAUCTOM CTalu;

- U3 HU3KOJIETUPOBAaHHOM CTaIH U YyTyHa;

- 0COOCHHOCTH ANATPaMM CXKATHs CTAIH U UyTYHa;

- XapakTep pa3pyleHus] YyTYHHBIX 00pa3loB IpH CXKATHH.

38.,[[8.‘-11/1 pacucTa Ha NPOYHOCTD 10 JOITYCKACMBIM HAIIPAKCHUAM.
PaccmatpriBaeMbie BOTIPOCHI:

- 00CYyKIeHHE COCOCHHOCTEH pacyeTa Ha MPOYHOCTh;

- MpOBEpKa MPOYHOCTH;

- TOI00Op CedeHUS;

- OTIpe/IeTICHUE IPY30TM0IHEMHOCTH.

YucTeii CABHI' U paCIIPECACIICHUC KAaCATCIbHbIX HaHpH)KeHPIfI.
PaccmatpuBaembie BOMPOCHI:

- 3aKOH MapHOCTH KacaTeJbHBIX HAMPSKEHUH;

- 3aK0H ['yKa npu 4ucToM CIBUTE;

- MOJyJIb C/IBHTA.

I'eomeTpus monepeyHbIX CEUEHU.

PaccmatpuBaeMbIe BOITPOCHI:

- BIIEMEHTAPHAsI TEOPHSI MOMEHTOB HHEPLIUH;

- (hopmyJIBI “TIapajienIbHOTO nepexona’;

- IJ1aBHbIE LIEHTPAJIbHbIE OCH M COOTBETCTBYIOIIME MOMEHTBI HHEPLHHU JUL CHMMETPUYHbBIX CEUCHUH.

BriBo popMyIibl HOpMaNBHBIX HAMPSKEHUH MTPH YHUCTOM H3rHOe.
PaccmaTpuBaeMble BOIIPOCHL:

- OCHOBHBIE JIOIYIIEHUs IPU pacdeTe 6aoK B YCIOBUH INIOCKOTO U3rnba;

- IPUMEHEHHE TUIOTE3bl INIOCKUX CEUCHUH;

- OIIpeJieNIeHNe MaKCUMAJIbHBIX HAPSDKEHUH B KpaHUX BOJIOKHAX OaiKH;

- MOMEHT COTIPOTHBIICHHUS.

PacyeTsl Ha MPOYHOCTH OaNOK MPH U3THOE.
PaccmarpuBaeMbie BOTIPOCHI:

- moAGop CeYeHuid;

- MPOBEpPKA MPOYHOCTH;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- olpeieNieHue IPy30I0JbEMHOCTH;
- IOHATHE O PALJMOHAIBHBIX CEYCHHAX OAJIOK IPH H3rHoe.

10

dopmyiia KacaTeIbHbIX HANPSHKEHUH NpH u3ruoe.
PaccmarpuBaeMbie BOTIPOCHI:

- IOHSTHE O CTATUYECKOM MOMEHTE OTCEYSHHOM qacTu,

- TOYKa MaKCUMyMa KaCaTCIbHbIX HaHpH)I(eHPIﬁ;

- pacyeT COCTaBHBIX OAJIOK;

- pacueT (bJIaHrOBBIX CBAPHBIX ILIBOB.

11

Omnpenenenue nepeMenieHui Ipu u3ruoe.

PaCCManI/IBaGMBIG BOIPOCHI:

- IPOTHO | YTOJ MIOBOPOTA;

- CBA3b OTUMHU MCKAY NEPEMECIICHUAMMU,

- zlmb(bepeﬂunanbﬂme YpaBHCHUSA n3ruba OalKy U ero HEMOCPCACTBCHHOC UHTCTPUPOBAHUC,
- OIIpeJieTICHUe NepeMellIeHHH U IPOCTEHUIINX CITy4aeB HarpyKeHus! OaJokK.

12

[TorennuanpHas SHEPTUS YIPYTOH 1eopMaluy P PaCTSHKEHUU-COKATUN U H3THOE.
PaccmaTpuBaemble BOIIPOCHI:

- TeopeMa KactunbsHo;

- IPUMEHEHHE TEOPEMBI JUTS OTIPEACIICHIS IepeMEeIeHHH.

13

Nuterpan Makceiuia-Mopa jy1s onpeiesIeHUs TepeMEICHUH.

PaCCManI/IBaeMI)IC BOIPOCHI:

- BBIBOZL (hopMyJiel MakcBesia-Mopa ¢ omolnbio TeopeMsl KacTuibsiHo;

- IPUMEPHI BBIYUCIICHUS IEPEMEILEHUI;

- BBIYKCIICHHE UHTerpaia Makcseiuia-Mopa npu nmoMoniu GopMyJ YUCICHHOTO HHTETPUPOBAHHS
(Bepemaruna, CumMcoHa 1 Tpaneuuit).

14

PacueTsl KpyribIX CTEpKHEN MTPU KPYUECHHH.

PaccMaTprBaeMble BOIIPOCHI:

- BBIBOJI (hOPMYJIbI KacaTelIbHbIX HANPsKEHMUI;

- pacdeTsl Ha MPOYHOCTH KPYTJBIX CTEPKHEH IPU KPYYEHUH;

- HOHATHE O MOMEHTE COIPOTHBIICHUS NIPH KPyUEHUHY;

- pacueTsl Ha IPOYHOCTh: IIPOBEPKA IPOYHOCTH, 000D CEUECHUS, ONPEeNeHHe IPY30I0AbEeMHOCTH;
- paloHaIbHbIe (POPMBI CEYCHUI CKPYUMBAEMBIX CTPEIKHEH.

15

Omnpenenenne nepeMeneHuil pu KpyueHUH.

PaccmatpuBaeMble BOITPOCHI:

- pacyer yIrioB 3aKpy4YHBaHUS;

- pacyeThl Ha )KECTKOCTh IPH KPYUCHHN;

- pacyeT BpAIAOIIUXCs BAJIOB Ha IIPOYHOCTH U XKECTKOCTh IPH KPYUCHUH;
- pelIeHne NPOCTEHIINX CTATHIECKH HeOPEIeTUMBIX 3a1ad.

16

Pacuer Ha KpYyUCHUC CTep)KHeﬁ C HCKPYTJIbIM NOMNCPCUYHBIM CCUCHUCM.
PaccmaTpuBaemble BOIIPOCHI:

- pacdeT Ha Kpy4IeHHUE CTEPKHEN C IPSAMOYTOJIbHBIM MONIEPEUHBIM CEUCHHUEM;

- pacyeT Ha KPy4eHHE TOHKOCTEHHBIX CTEPKHEH OTKPBITOTO IPOQHIIS;

- reopema bperra. Pacuer Ha kKpydeHHE TOHKOCTEHHBIX CTEP)KHEH ¢ 3aMKHYTHIM MTPOQUIEM.

17

CrnoxxHoe conmpoTHBIIEHUE (KOCOH M3ru0).

PaccMarpuBaeMble BOIIPOCHL:

- pacyeT Ha IPOYHOCTH H )KECTKOCTb CTEPXKHEH B YCIOBUSIX KOCOTO H3ruda;
- MOJIOXKEHNE HEUTPATLHOM OCH M ONIACHBIX TOYEK;

- IepeMelIeH s IPU KOCOM U3rHoe;

- IpUMepHI pacyera.

18

CnoHOE COTPOTHBIICHUE (PACTSHKCHHUE-CKATHE C U3THOOM).
PaccmarpuBaembie BONPOCHL:




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/11
- OIIPEACICHUE TTOJIOKECHUA HyHeBOﬁ JIMHUH U OITaCHBIX TOYCK,
- pacUu€ThI HA IIPOYHOCTH,
- [IOHATHA O SIAPC CCUCHUSA,
- IpUMEPLI paCUYCTOB.
19 |Pacuer cTepykHel Ha U3rHO C KPyUCHHEM.
paCCManI/IBaeMI)Ie BOIIPOCHKHI:
- OMPCACIICHUE OIMACHBIX TOYCK MOMECPECUYHOI'0 CCUCHUA,
- npumenenue III u IV teopun npoyHocry;
- HOZ[60p PasMEpOB NMONIEPEUYHOTO CEYCHU .
20 |Teopuu npounoctu (III u IV).
PaCCManI/IBaGMBIG BOIPOCHI:
- BBIBOJL ()OPMYJIBI MPUBEAEHHBIX HanpspkeHuid i 11 teopuu mpouHocTy;
- BBIBOJL ()OPMYJIBI TPHUBEIECHHBIX HANPsDKEHHUH Jutst [V Teopun povYHOCTH;
- UCIIO0JIb30BAHUEC BBIPAKCHUSA yI[eHI)HOfI HOTeHHHaJ’[BHOﬁ OHEPIrun (I)OpMOI/ISMeHeHI/IH;
- (bOpMyJ'H)I JJIA TIJIOCKOT'O HAIIPAKCHHOTO COCTOAHUS.
21 |IlonsTHE O pacyeTax Ha yCTOWYMBOCTH IIEHTPATBHO CKATOTO CTEPIKHSI.
PaccmatpuBaeMbie BOTIPOCHL:
- YCTOMYMBOE U HEyCcTOMuMBOE paBHOBecue. TeopeMa Jlarpanka-Jupuxie;
- BBIBOZL (hOpMYJIBI Diiepa Ist ONpeaeIeHUsI KpUTHIECKOH Harpys3Ky;
- BJIIMSTHUC T'PAHUYIHBIX YCJIOBI/Iﬁ 3aKPCIUICHUS CTCPIKHA,
- IpeJieITbl MpUMeHUMOCTH (opMyJibl Ditnepa. @opmyna Termariepa-SIcurckoro.
22 |IIpakTHueckue pacueThl Ha YCTOHUMBOCTD CHKATBIX CTEPIKHEM.
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:
- MOHSATHS 0 KOAPPHUIIMESHTE NPOIOIBHOIO H3ruda;
- THOKOCTB CTEPIKHS;
- IOIyCKAaeMBbIE HANIPSKEHUSI B pacueTax Ha yCTOHYMBOCTB;
- 0COOCHHOCTH HUTTCPALIUOHHOTO Hoz[60pa CeYcHUH Ipu HCHTPAJIbHOM CIKATUH.
4.2. 3a"sATHUS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie paOOThI
No
w HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoIepKaHne
1 |Onpenenenue Mmoaynst ynpyroct u kodddunmenta [lyaccona mpu pacTsKeHUN-CKATUU.
B PE3YyIbTATE BBINTOJTHCHU A na6opaT0pHoro 3aHATUA OCBOCHA TEXHOJIOTHUSA SKCIICPUMEHTAJIBHOT'O
ornpeneneHus nedopmanuii npu pacTsHkeHUU- CKATHU MOJLYJIsl yIpyroctd u koddduiuenta [Tyaccona.
2 |[lmarpamma pacTsDKEHHUS MSTKOHM CTal, HU3KOJETHPOBAHHOW CTAIH U YyTyHA.
B PE3YIbTATE BBITIOJIHCHUA na60paT0pH0r0 3aHsATHS OCBOCHA TEXHOJIOTH NCCICA0OBAHUA
AKCIEPUMEHTAIBHBIX THATPaMM IPH PACTSDKEHIH CTAIbHBIX U UyTYHHBIX 00pa3IoB IJIs OMpeIeTICHHS
MpoNnoOpUHUOHAIBHOCTH, NpeACa YIIPYTroCTU U Npeaciia MPpOIHOCTH.
3 |[duarpamma c:xaTusi MSATKOW CTaIH, YyT'YHA U IEPEBIHHBIX 00Pa3IOB.
B pe3ysbrarte BBINOJIHEHUS JJa0OPATOPHOTO 3aHATHS OCBOCHA TEXHOJIOTHS UCCIICIOBAHUS OCOOBIX TOUEK
OKCIIEPUMEHTANIBHBIX TUarpaMM NPH CXKATHH CTAIBHBIX, YyT'YHHBIX, a TAK)Ke 00pa3lioB U3 AepeBa MpH
CKaTHUU BOOJIb U ITOTIEPEK BOJIOKOH.
4 |N3yuenue paboOThI 0AJTOK MPH MIIOCKOM YHUCTOM H3THOE.

B pesynbraTe BEITOTHEHHS TAOOPATOPHOTO 3aHATHS OCBOEHA TEXHOJIOTHS OIIPEAEICHUS
SKMITIEPUMEHTAIBHBIX Ie(OpManrii ¥ TOCTPOCHUE SMIOP HOPMAIBHBIX HANPSDKEHNH B M3rnOaeMbIX Oaskax
B 30HE YHCTOTO M3rHuoda.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

N3yuenune paboThl 60K MPH TUIOCKOM MTONIEPEYHOM H3THOE.

B pesynprarte BRIOTHEHUS Ta00pAaTOPHOTO 3aHATHS OCBOCHA TEXHOJIOTHS OIPeIeTICHHS
SKCIICPUMCHTAIIbHBIX z[e(fpopMauHﬁ 1 ITOCTPOCHUE DIIOP KAaCATCIIbHBIX HaHp?[)KeHPIfI B U3ru0aeMbIx Oakax
B 30HC MIOIIECPEYHOT'O n3ruoa.

HccnenoBanue aegopmanuii 1 HanpsHKEHUH B 30HAX pa3BUTHSA AeopmManuii u ciBura.
B pesynbrate BhINOIHEHHS TAOOPATOPHOTO 3aHATHSI OCBOSHA TEXHOJIOTHS ONPE/ICIICHHS Tpeiena
IIPOYHOCTH Ha CPE3 U CABUTI' CTAJIBHBIX U NE€PEBIHHBIX Z[eTaJ'IefI MalInuH.

Hccnenoanue nedopmaniuii ¥ HaNpsSKEHU B YCIOBUAX CJIOKHOTO HATIPSKEHHUS.

B PE3YyIbTATE BBIITOJITHCHU S na60paT0pH0r0 3aHATHUA OCBOCHA TCXHOJIOTHUS OIIPEACIICHUS ,HC(bOpMaHI/Iﬁ u
HaHpiDKeHI/Iﬁ B CTCPIKHAX B YCIOBUAX KOCOI'O I/I3FI/I6a, PACTAKCHUA-CIKATUA C n3rudoM U u3ruba c
KpY4YECHHEM.

HCCJ’IGI{OB&HI/IG SIBJICHUS TOTCPU YCTOIZQHBOCTH HCHTPAJIbHO CIXKATbhIX CTep)KHeﬁ.

B pesynbrate BbIOIHEHHS 1a00OPATOPHOTO 3aHSATHS OCBOCHA TEXHOJIOTHS OIIPEACTICHUsI KPUTHUECKHX
HAarpy30K CKaTbIX CTEPKHEH, B YCIOBUAX YIIPYTOM U yNIPYro-IIaCTU4ECKON IIOTEPU yCTONIMBOCTH
PaBHOBECHS LIEHTPAIIBHOTO CXKATUS.

[IpakTuueckue 3aHsaTHS

n/n

TemaTuka MPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

Omnpenenenre BHyTPEHHUX YCHIIUH.

B pe3ysbpTarte BBIIOIHEHUS MPAKTHYSCKOTO 3aHATH OCBOSH METOJ] CCUCHUH TSI TOCTPOCHHUE JITIOP
BHYTPEHHUX YCUIIUH (IIPOAOJIBHBIX CHJI, KPYTSIIMX MOMEHTOB,IIONIEPEYHBIX CHJI M M3rHOAIONINX
MOMEHTOB).

Pacuer HanpspkeHuit U neopmanuii B CTEPKHAX MPU PACTIKECHUH-CKATHH.

B PE3YIbTATE BBINTOJTHCHUS MMPAKTUYCCKOIO 3aHATHA OCBOCHA TCXHOJIOTUA pacyeTa HaHpSDKeHI/Iﬁ n
,HG(i)OpMaIII/II‘/'I CTGp)KHCﬁ IpHU paCTAICHUN-CIKATHH, 4 TAKAXKC OIMPCACIICHNUC HaHpSDKeHI/Iﬁ B HAKJIOHHBIX
IIomajaKax.

Pacuer cratnuecku HCOMPCACIINMMBIX CTCp)KHCfI IIpU paCTSIXKCHUHN-CIKATHUU.
B pesynprare BRIIOTHEHHUS MPAKTHYECKOTO 3aHATHS OCBOSHA TEXHUKA pacueTa CTaTHYECKH
HEOIIPEICIMMBIX CTEPKHEBBIX CHCTEM Ha JACHCTBHE CHIIOBBIX HArPYy30K, a TAaKXkKe Ha
JICHCTBHE TEMIEPATYPHBIX U MOHTAXKHBIX HAIIPSDKCHUI.

33)13‘-11/1 Ha BBIYHCJICHUEC TCOMCTPHICCKUX XAPAKTCPUCTUK CIINIOINHBIX H COCTaABHBIX

CeUeHH.

B PE3YIbTATE BLINTOJIHCHUS MPAKTHUYCCKOIO 3aHATHA OCBOCH paCiUCT MOMCHTOB MHCPIIUN CUMMCTPUYHBIX
ceveHuit Mo opMysiaM «HapauieIbHOTO IIEPSHOCa» C SN0 ONPEICICHUS TIABHBIX IIEHTPATBHBIX OCEH U
TJIaBHBIX HEHTPAJIbHBIX MOMEHTOB MHCPIUU.

Pacder Ha mpodHOCTH 6aJIOK MpH U3rHOeE.

B pe3ynbTaTe BBITOMHEHHS IPAKTHIECKOTO 3aHATHSA OCBOEHA METOMO0JIOTHS IIPOBEPKH IIPOYHOCTH
n3rudaemMpIx 0aloK, MoJ00p CeUeHsI Hy>KHOTO TIPOQHIIS, a TAKKE OMpeelieHHe TPY30I0/bEeMHOCTH
Gaok.

Pacuer OaJok ¢ YUC€TOM KaCaTCIIbHBIX HaHpH)KeHI/Iﬁ.
B PE3YIbTATE BBITOJIHCHUS MTPAKTHUYCCKOIO 3aHATHUA OCBOCH PACUCT COCTABHBIX 0aJoK ¢ yY4eTOM
KacaTCJIbHBIX Hal'lpﬂ)KeHI/lﬁ, a TAKXKC pacyeT MpOAOJbHBIX CBAPHBIX HIBOB.

Omnpenenenne nepeMenieHnii B 6aakax HHTETpUpOBaHUEM TU(epeHIINaTHLHOTO

YpaBHEHUS.

B pesynbTaTe BBITOIHEHHS MIPAKTHIECKOTO 3aHATHS OCBOEH PacyeT MPOrudoB U YIIOB IOBOPOTA
n3rudaeMpIx 0alloK MPH MOMOIIX HHTETPHPOBaHUs N (HepeHIINATFHOTO YPaBHEHHUS IS CITy4aeB, Koraa
3IMMOPa MOMEHTOB UMEET JI0 ABYX YYaCTKOB HEMPEPBIBHOCTH.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

Omnpenenenus nepeMeneHnid n3rudaeMpIx 0aJoK MPH MOMOIIH TeopeMbl KacTuibsiHo 1

uHTerpana Makcpesuia-Mopa.
B PE3YJIbTATE BBINTOJTHCHUS MPAKTUYCCKOI'O 3aHATHA OCBOCHA TCXHHKA BBIYUCIICHUA HHTETpaIa
MaKCBenna-Mopa C IIOMOIIBIO (bOpMyJ'I YHUCJICHHOI'O UHTCTPUPOBAHMS.

PacueTbl Ha MPOYHOCTD U KECTKOCTh CTEPIKHEN C KPYTOBBIM CEUYEHUEM IIPU KPYUECHHH.
B pe3ynbpTaTe BBITOIHEHUS IPAKTUIECKOTO 3aHATHSA OCBOEHA METONOJIOTHS PACYETOB Ha IPOYHOCTD U
KECTKOCTh CTEP)KHEHN ¢ KPyTOBBIM IOIEPEYHBIM CEUYCHUEM, HCIIBITHIBAIONINX Ae(opManuio KpydIeHusl, a
TaK)K€ pacueT BPAINAIOIIUXCs BAIOB U PEIICHNE CTATHYECKUX HEOIPEAETUMBIX 3a/1ad.

10

Pacuet crepskHell ¢ HEKPYTJIBIM MTONEPEYHBIM CEUCHUEM TP KPYUEHHUU.
B PE3YyIbTATE BBIITOJIHCHUS MPAKTHUICCKOIO 3aHATHA OCBOCH PACUCT HA MMTPOYHOCTD U JKECTKOCTh
TOHKOCTCHHBIX CTep)KHeﬁ C OTKPBITBIM U 3aMKHYTBIM HpO(i)I/IJ'IeM.

11

Pacuer CTCp)KHGﬁ B YCJIOBUAX CJIIOKHOI'O COIMPOTHUBIICHUA.

Pacuer crepxHel B yCIOBHX CIIOKHOT'O CONPOTUBIICHUSI.

B pe3ynLTaTe BBIIIOJTHCHU ST HpaKTI/I‘IeCKOFO 3aHsATHUA OCBOCHA METOOOJIOTHUS HOCTpoeHI/IH HyHeBOﬁ JIMHUU,
OTIPE/IeNICHHUs] OTACHBIX TOYEK M PACUETOB HA MPOYHOCTH IPH KOCOM M3rHOE U PACTSIKEHUU-CIKATHH C
HU3THOOM.

12

Pacuer cTepkHei B yCIOBUSAX U3rH0a ¢ KPYUSCHUEM.

B pesynbraTe BRITOTHEHHS TPAKTHIECKOTO 3aHATHSI OCBOEHA METOIOJIOTHS PACYETOB Ha MPOYHOCTH U
JKECTKOCTh CTEP’KHEW C KPYTOBBIM M HEKPYTOBBIM HONIEPEYHBIM CEYEHHUEM B YCIIOBHSIX M3TrH0a C
KpY4eHHEM C UCTIOIb30BaHHeM (opMyit npuBeeHHbIX Hanpspkenuit ro 111 u IV teopusim nmpouHocTy.

13

Pacuer crepsxHel Ha CIIOKHOE COTIPOTHBIICHUE (OOIIHIA CITydaii).

B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOTO 3aHATHA OCBOCHA METOJ0JIOTUA paCu€TOB HA IPOYHOCTH
CTEpKHEH B YCIIOBHUSIX CIIOXKHOTO COMPOTHBIICHNUS (PACTSIKEHUSI-CXKATHSI C N3THOOM IIITIOC KPyUeHHE) C
HCTOTB30BaHNEM (DOpMYIT IpHBeIeHHBIX HanpspkeHuit o 11 u IV teopusam nmpoyroCTH.

14

PacueT TOHKOCTEHHBIX COCY OB ITpH IOMOIIU TCOPUHU ITPOUYHOCTH.

B pe3ynbrare BHINOTHEHUS MPAKTUUECKOTO 3aHATHS OCBOSHA TEXHOJIOTHS PACUETOB HAPSKEHUH
TOHKOCTEHHBIX COCYJIOB 110 0€3MOMEHTHOM TEOPHH C UCIIOJIb30BaHUEM (OPMYJI IPUBEIECHHBIX
HanpsbxeHuit o 111 u IV TeopusM npouHoCTH.

15

OmnpeneneHne KpUTUUECKOW HArpy3KU JUIsl IICHTPAIBHO CHKATHIX CTEPIKHEH.

B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOT'O 3aHATHA OCBOCHA MCTOJIOAO0TUA OTIPECACIICHUA KpHTquCKOﬁ
HaTPY3KH HEHTPAIBHO CXKATHIX CTEPKHEH mpu oMoty popmyn Ditepa u Termaiiepa-ScuHCKOTO TIpH
Pa3INYHBIX YCIOBHAX 3aKPEIUICHHS.

16

HpaKTI/I‘IeCKI/Ie PaCUYCThI HA YCTOP’I‘II/IBOCTB HCHTPAJIbHO CKATbIX CTep)KHeﬁ.

B pe3ynbTate BITOTHEHHS TPAKTHYECKOTO 3aHIATHSI OCBOCHA METOIOJIOTHS UCIIOIb30BaAHUS

k03 (hUIHEHTA TPOIOIBLHOTO U3rnOa sl PACUETOB IIEHTPATIBHO CKATHIX CTEPXKHEH U UTTEPALIUOHHOTO
noabopa pa3MepoB MOMEPEYHOrO CCUCHHS.

4.3. CamocrosiTenbHas paboTa 00y4aroImuXCs.

/1

Buna camocrositensHOM paboThI

IToaroroBka k MPAKTUYCCKUM 3aHATUAM.

Pabora ¢ JIeKIIMOHHBIM MaTEPHUATIOM.

Pabota c nmurepaTypoii.

Brimonnenue pacueTHo-rpaduueckoi paboThlI.

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

| O | W N|

[ToaroToBka K TEKylemMy KOHTPOJIIO.




4.4. ITpumepHbIN IEpeUeHb TEM pacuyeTHO-Tpapuueckux padoT

1. PacuetHo-rpaduueckue padotsl (PI'P), BeimonHsiIeMbIe B 3-M ceMecTpe:

PI'P Ne 1 —IloctpoeHnne 3m10p BHyTPEHHUX YCUIIUH ITPH PACTSKEHUN-CKATHH
crepxkHeil. [locTtpoeHue HIIOpP BHYTPEHHUX YCWIMM NPU KPYYEHUHU BaJOB.
[TocTpoeHue smi0p BHYTPEHHUX YCWIMH HpU M3THOE UId HIapHUPHO-ONEPTHIX
6anok. [TocTpoeHue 310p BHYTPEHHUX YCHINHM NPU U3TMOE B KOHCOJIBHBIX OajIKax.
[TocTpoeHue smi0p BHYTPEHHUX YCHINHN U U3THOE B OalIKax ¢ MPOMEKYTOUHBIM
IapUHUPOM. Pacyer cTaTuyecKu OnpenesIMMbIX CUCTEM IIPU PACTSKEHUN-CKATUI
C YYETOM COOCTBEHHOI'O BECa CTEPKHs. PacyeT craTuyecku OnpeaeuMbIX CHCTEM
IIPU PACTSKEHUU-C)KATUM HA IMPOYHOCTh. Pacyuer CTaTUYeCKH ONpeneImMbIX
CUCTEM TIPU PACTSIKCHHHM-C)KATUM HA  JKECTKOCThb. Pacuer craTH4ecku
HEONPEAECNUMBIX CHUCTEM MPH PACTSIKEHUHU-CKATUM HAa NPOYHOCTh. Pacuer
CTaTUYECKU HEONPENEIUMBIX CUCTEM IIPU PACTIKEHUHU-CKATUU HA KECTKOCTb.
Pacuer craTtmdyeckum HEONPEACIMMBIX CHUCTEM IIPU PACTSLDKCHUU-CKATHUM Ha
BO3/ICMCTBHE WM3MEHUHHUS TEMIIEpaTypbl. Pacder craTndecku HEONpeaeIuMBbIX
KOMOMHUPOBAHHBIX CUCTEM.

2. Pacuerno-rpaduueckue padotsl (PI'P), Beimonusemsie B 4 cemecTpe

PI'P No2 — IlocTpoeHue 3MI0p yIJIOB IMOBOPOTOB MOMEPEUYHBIX CEUCHHH H
MPOTrMOOB JJI CTAaTHYECKH OmpeneaumMoit Oanku. PopMyibl I BBIYUCICHHUS
uHrerpasia Mopa. [loctpoeHue rpy30BOM M E€IWHUYHBIX JIKOP B 3aJaHOMU
cTaTH4eCcKH onpeaenumon cucreme. [Ipumenenne meroga Makcsemna-Mopa st
OMPENICNICHUS] XapaKTEPHBIX MEepeMelIeHu ceueHuil Oanku. BriOOp OCHOBHBIX
CUCTEM METOJla CHJI JUIsl CTaTU4YeKu Heompenenumont 6anku. [loctpoenue smrop
BHYTPEHHHX YCUJIMH B OCHOBHOW cucTeMe Meroja cui. lIpumeHnenuwe merona
MakcBemna-Mopa 11 HaxOXIACHHS €IMHUYHBIX U TPY30BBIX IEPEMEIICHUM.
ITocTpoeHne OKOHYATEIBHOM 3IIOPHl MOMEHTOB, IONEPEYHBIX U MPOIOIBHBIX CHUJL.
BrimoHeHne cratndeckoi u 1eopMaruiIHHON MTPOBEPOK OKOHYATEIBHBIX AITIOP.
Ornpenenenne nepeMenIeHn XapakTePHbIX CEUEHUN CTATUYECKH HEOMTPEACIUMOMN
Oaske.



5. llepeueHp wu3naHUN, KOTOPBIE PEKOMEHIYETCS UCIIOJIb30BaTh IIPU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

No bubnuorpaduueckoe
MecTo nocryna
n/m OIHCaHue
1 ConpoTuBieHue https://urait.ru/book/soprotivlenie-materialov-v-2-ch-chast-1-

MaTepuaios B 2 4. Yacts | 936481
1 : yyeOHUK ¥ IPAKTHKYM
115t By30B / A. B.
Anekcanapos, B. JI.
IToranos, b. I1. [lepxaBun
; moa penakuuen A. B.
AnexcanapoBa. — 9-e
u3/1., nepepad. u gom. —
Mocksa : 3narenscTBo
FOpaiit, 2024. — 293 c.
— (Bricmiee
obpazoBanue). — ISBN
978-5-534-01726-7.

2 Onropsl BHYTPEHHUX HTB PYT(MUMUT)
ycunuil. Pacuer crepxHein

Ha pacTsHKEHHE - CKaThe
[Tekct] : MeTogMUecKue
yKa3aHUs K BBIMOJIHEHUIO
JIOMAIITHETO 3aJIaHus 110
Kypcy "TexHuueckas
MEeXaHHUKa" JUIsl CTyICHTOB
cnenuanpHocTe D9C,
VIIII, ThX, YOH / A. M.
JlykpsiHOB, M. A.
JIykbsiHOB ; MOCKOBCKHIA
roCy1apCTBEHHBIN
YHUBEPCUTET IyTeH
coobmenus (MUUNT),
Kadenpa crpourenbHoit
MEXaHUKH. - MockBa :
MUUT, 2005. -39 c. :
ui., Ta0i.; 21 cm.

3 ®deonockes, B. 1. https://e.lanbook.com/book/106484?category=931°.%27publisher
CormnpoTHuBiaeHUE

MaTepHuasoB : ydeOHOe
rmocooue / B. U.
deonoceeB. — 17-¢ n3m.
— Mockga : MI'TY um.
baymana, 2018. — 542 c.




— ISBN 978-5-7038-

4819-7.
4 | CompoTuBieHHEe https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-
MaTepHaJIoB. resheniyu-zadach-v-2-ch-chast-1-539710

PykoBOACTBO K pelIeHUIO
3a1a4 B 2 4. Yacrs 1 :
ydaeOHOe mocooue s
By30B / I'. M. UnxoBuy, JI.
C. Munumn, A. 1.
BuHOKypoB ; 10A
penakuwueit JI. C. MunuHa.
— 4-¢ w3 ., UcTp. U JOII.
— Mockaa :

W3 narensctBo FOpaiir,
2024. — 324 c. —
(Bricmiee oOpa3oBanue).
— ISBN 978-5-534-
09129-8

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

Oo6pa3zoBarenbHas mwiatdopma «tOpaiit» (https://urait.ru/)

DNeKTpOHHO-0MOIMoTeuHas cucrema usnarenscrsa (http://e.lanbook.com/)

DNeKTpoHHO-0ubInoTeyHas cucrema ibooks.ru (http://ibooks.ru/)

7. llepeueHb  JNHIIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpPOrpaMMHOT0 OOECIEUYEeHUs, B TOM YHCJIE OTEUYECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIsl OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

Jlnst  3aHATHH B KOMIBIOTEPHOM  Kiacce Kadeapsl  HCIIONb3YEeTCS
pa3paboTaHHOE COTpyJHHMKaMU Kadeapsl mporpaMMHOE oOecrieueHue u Habop

TECTOBBIX 3aJIaHUM, UCTIOJIB3YIOMINX onepanronnyto cucreMa Windows 7 unu XP,
Microsoft Office 2007 unu 2010.

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM IS
OCYIIECTBICHUST 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTLTHHE (MOIYIIIO).

JUis mpoBedeHHs TMPAKTUYECKUX 3aHATUH He TpeOyeTcss ayAauTopus,
OCHAIlICHHAas TEXHUYECKUMHM CPEACTBAMHU. /{715 MpOBEIeHNS JTEKIIMOHHBIX 3aHATHN
TpeOyeTcs ayAauTopusi, OCHAllleHHas MyiabTuMenua anmapatypoit u IIK ¢
noakimroueHueM k cetu INTERNET.



9. ®opma TpOMEKYTOUHOMN aTTECTAIIUU:

3ayeTt B 4 cemecTpe.
DK3aMeH B 5 cemecTpe.

10. OuieHOUHBIE MAaTEpUATIBI.

O1neHOYHBIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHON
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNUT).



ABTOpBI:

JOIIEHT, AOIICHT, K.H. Kadeapsbl
«CtpoutenbHas MEXaHUKa»

CorJiacoBaHo:

3aBenyromuii kadenpoir TMCYU
3aBenyrommuii kadeapori CM

[Ipencenarens yueOHO-METOIMUCCKOM
KOMHUCCHH

I'.A. ManyitnoB

M.IO. Kynukos
N.B. Andepos

M.®. I'ycpkoBa



