MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.16 ConpoTuBiieHrE MarepuaioB

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh
15.03.01 MAIIIMHOCTPOEHUE

HanpanenHocts (mpoduiib)

15.03.01.04 O6opynoBaHue W TEXHOJIOTHS CBAPOYHOTO IMPOU3BOICTBA

dopma 00yueHus 3a0YHas
['o HaGopa 2020
‘} guenreun | nstwan LOKYMEHT MOAMUCAH
1: YHUBEPCHMTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

Crapmuit npenoaasarens, Tpomun C.H.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

3HayuTeNnbHas poJib B (POPMUPOBAHUM KOMIIETEHIIMH TMPU TMOJATOTOBKE
CHEIUATUCTOB OTBOAMUTCS TUCIUIUIMHAM OOIIEUHKEHEPHOTO ITUKJIA W, B YaCTHOCTH,
mucuurinae « COnpoTUBICHUE MAaTEPUATIOBY.

3HaHUSL  CONpPOTHUBIICHUS  MaTepUAIOB  SIBISIOTCS  AKTyalbHBIMH  TIpU
MIPOEKTUPOBAHUM U IKCILTYaTall 3JIEMEHTOB KOHCTPYKIUH.

ComnpoTHUBICHUE MaTepUaIOB — y4yeOHas AWCIUIUIMHA, HM3Y4Yarollas OCHOBBI
WH)KEHEPHBIX METOJIOB pacyeTa Ha MPOYHOCTh, IKECTKOCTh U YCTOMYHMBOCTD.
OCHOBHBIMU LIEJISIMU TIPETIOAaBaHUs AMCIMIUIMHBI SIBISIETCS oOecrieueHrue 0a30BOi
MMOJATOTOBKH, BKJTIOYAIOIICH

— (yHIaMeHTAIbHYIO TMOATOTOBKY B 00JIaCTH  pacyeToB  3JIEMEHTOB
KOHCTPYKIIMI Ha MPOYHOCTb, )KECTKOCTh U YCTONYHMBOCTB;

— mpuoOpeTeHUEe HABBIKOB pPACYETHOW H OKCIEPUMEHTATBLHOW paboOThl C
MIPUMEHEHHEM KIJIACCUYECKUX U COBPEMEHHBIX METOJOB pacueTa KOHCTPYKLUHUA U
MEXaHUYECKUX UCIBITAHU;

— TIOJIyY€HHME ONBITa CAMOCTOSITEIBHOW pPA0OOTHI Hal aKTYaIbHBIMU HAy4YHO-
TEXHUYECKUMHU 337a4aMH B 00JIaCTH MPUKIATHON MEXaHUKH.

[Iporpammoii  Kypca  OpeAyCMarpwBacTCi  HM3YYEHUE  XapaKTEPUCTHUK
MEXaHUYECKUX CBOICTB KOHCTPYKIIMOHHBIX Marepuaos, MPOLIECCOB
nedhopMUPOBaHUS u paspylieHus, METOJI0B aHanu3a HaNpsHKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUAS DJIEMEHTOB KOHCTPYKIIMA W YCJIOBHHA HAKOTUICHUS
MIPEACIHLHOTO COCTOSIHUSI MaTepHaIOB W KOHCTPYKIIMM, METOJIOB pacueTa W aHalu3a
KOHCTPYKIIMOHHOM MPOYHOCTH 3JIEMEHTOB KOHCTPYKIIUH.

ComnpoTUBI€HUE MarepUaIOB  SABISIETCS COCTABHOM  YacThbl0O MEXAHUKHU
neopMUpyeMOro TBEpPJOTO Tella, OMUpacTCs Ha OOIIME 3aKOHBl MEXaHWKH,
MareMaTU4ecKuil amnmapar, (QU3NYecKue 3aKOHOMEPHOCTH, MarephaloBe/IeHue |
CIY>)KAT OCHOBOM [JIsl TakuMX JUCHUIUIMH, Kak «Jletanm MamuH U OCHOBBI
KOHCTPYUPOBAHUSD, a TAKIKE CIICHIUATBHBIX JTUCHUILINH.

1.2 3agayu n3yyeHus1 TUCUUIIHHBI

3agagyaMy UCUUIUIMHBL « CONPOTHUBIIEHUE MarepuaioB» SBISIOTCS OCBOCHHUE
TEOPUM U TMPAKTUYECKUX METOJIOB pacuera Ha MPOYHOCTb, IKECTKOCTh U
YCTOMYMBOCTh 3JIEMEHTOB KOHCTPYKUMH W MallMH, HEOOXOAMMBIX KaKk IpH
U3yYEHUU JaIbHEHIINX AMCHUIUIMH, Tak M B MPAKTUYECKOW JEeATeNbHOCTU
MEXaHUKOB, O3HAaKOMJIEHME C COBPEMEHHBIMH IMOJXOJaMH K PAacyeTy CIIO0KHBIX
CUCTEM, 3JIEMEHTaMHU PAlMOHATBLHOTO MPOEKTUPOBAHUSI KOHCTPYKIUH.

1.3 IlepeyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MO1yJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH  OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCUMnuHe
JOCTWKEHNS KOMMETEHLMN

IIK-18: ymeHueM npMMeHATHb MeTOAbI CTAHAAPTHBLIX UCNILITAHUIA 110 ONpe/ieTeHUI0
(pu3uKo-MexaHMYEeCKUX CBOMCTB M TEXHOJOTHYeCKHUX MOKAa3aTe/ieil HCIoJib3yeMbIX
MATepHaJIOB U FOTOBBIX U3/1eJINi




[TK-18: ymeHreM NPUMEHSTh
METO/Ibl CTaHJAPTHBIX
VCIIBITAaHUH 10 OIIPEJIEIICHUIO
(U3NKO-MEXaHUUECKUX CBOWCTB
U TEXHOJIOTUYECKUX
IIOKa3areJiel UCIIOJIb3yEMBbIX
MarepuagoB U TOTOBBIX U3JENUI

- BapUAHTHI, TUIIBI U BUJIbI OCHOBHBIX PaCY€TOB HA
MPOYHOCTb, KECTKOCTh

- IMHAMUKY U YCTOMYMBOCTH DJIEMEHTOB KOHCTPYKLUN
MPOBOJUTH PAaCUEThI IETATEH MAIIMH U AJIEMEHTOB
KOHCTPYKUUW aHATUTUYECKUMHU U BBIYUCIUTEIbHBIMU
METOJIaMU MPUKIATHON MEXAHUKHU

HaBBIKaMH Pacuy€TOB aHATUTUYECKUMHU U YUCICHHBIMU
METOIaMU MPUKIAJHON MEXAHUKU AETAICH MAlllH U
3JIEMEHTOB KOHCTPYKIUI

IIK-5: ymeHHeM yYUTHIBATH TeXHHYECKHE H IKCILIYaTAIlMOHHbIE TApaAMeTPhI JeTajlel
U Y3J10B M3/1eJIMii MAIIMHOCTPOEHH S NMPHU UX MPOEKTUPOBAHUM

[IK-5: ymeHneM yuuTsIBaTh
TEXHUYECKHE U
AKCIUTYaTallMOHHBIE NTapaMETPBI
JeTaIe U y3J10B U3
MAaIIMHOCTPOEHUS IPU UX
IPOEKTUPOBAHUU

OCHOBHBIC (PM3MUECKHE TTOHSITHS U SBICHUS, OCHOBBI
€CTECTBEHHBIX HAyK U B3aUMOCBSI3H MEXTy HUMHU
KCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUTIINH B TPO(ECCHOHATBHOM IEATETLHOCTH
HaBBIKAMU MPAKTHYECKOTO MPUMEHEHUS 0a30BBIX
MIPUHITAIIOB ¥ 3aKOHOB COMPOTHUBJICHUSI MAaTepUAIOB

1.4 OcobOeHHOCTH peajiM3alUu AMCHUILINHbI

SI3BIK peann3anuu TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. 1 BBeaenne




1. OcHoBHble ioHATHS. [lenu u 3amaun yaeOHoM
muciuiuinHbel «ConpoTuBieHne Marepruainos» (CM).
Knaccudukanys KOHCTPYKIIHHA 110 TEOMETPHUIECKUM
mapaMeTpaMm: pacueTHbIE CXeMbI B BUE Opyca, TUTaCTUHBI U
0600ukn, MaccuBa. Kimaccudukanmsi cTep>KHEBBIX CHCTEM.
[TonsTHE 0 Pepmax, TUIOCKUX U MMPOCTPAHCTBEHHBIX paMax,
KpuBoM Opyce. Knaccudukarius BHEIIHUX BO3ICHCTBUINA:
COCpPEIOTOUCHHBIE CHJIbI, PaCIpe/ie/IeHHas Harpy3Ka u
MOMEHTBI. OTIOpHbIE YCTPONCTBA U PEAKTUBHBIC YCHIIHUS.
VYpaBHeHUs! paBHOBECHUS JIJIsl HAXOKJICHUSI PEaKTUBHBIX U
BHYTPEHHUX yCWINN. BHyTpeHHME yCuns U METO]
cedyeHul AJid ux BblunciieHusd. [loHsTre o HapsSKEHUAX:
MOJIHBIE, HOpMaJIbHBIE, KacaTtenbHble. [lonsaTHe o
nedopManusix (JIMHEHHBIX U YITIOBBIX) U TIEPEMEIICHHSIX.
OO0mmit Bu yCIOBUN IPOYHOCTH | KeCTKOCTH. OCHOBHBIE
runote3bl CM. Buzibl mpocToro u ciaoxHOro
conpotuBieHus. Onpenenenue 4-x BUIOB MTPOCTOTO
COTPOTUBIICHUS: PACTSKEHUE (C)KaTue), CIIBUT, KpyUeHHE,
n3ru6. [ToHATHE O CII0KHOM COTIPOTHBIICHUH.

2. 2 llenTpaabHOe pacTsizkeHHe (C:KaTHe) MPSAMOro CTEePKHS




1. Tema 2.1 PacueTsl IEHTPATBLHO PACTAHYTOTO (CXKATOTO)
npsiMoro ctepxHs. OnpeaeneHue LEHTPaATbHOIO
pactspkeHus (cxarus). [IpogonbHas Harpy3ka B 001IeM
BUJIE, TPOJIOJIbHAS cUJjla U ee dmtopsl. HopmanbHbie
HaIpsKEHUS B MONIEPEYHOM CEUEHUHU. Y CIIOBHE MPOYHOCTH
Y TPU BUJIA PACYETOB: IPOECKTUPOBOYHBIN, IOBEPOYHBIN,
ompeneneHue AomyckaeMon Harpy3ku. Jlepopmarim
IPOJIOJIbHBIE U Monepeunble, ko3ddunuent [Tyaccona.
[lepemenieHus MONEPEUYHBIX CEYEHU U UX AIIOPHL. Y CIIOBUE
#KeCTKOCTU. CTaTUYECKU HEOIIPEAEIUMBIE 3a/1a4i IIPU
pacTsbKeHHUH (C)KaTHHM) U METOJMKA PACKPBITHS
Heonpenenumoctu. [Ipunuun Cen-Benana. bpyc paBHoro
conpotusiieHus. [IpenenbHoe coCTOsIHUE U pacyeT 1o
HECYIIel ClTOCOOHOCTH.

2. Pacuet ctarMuecky onpeaesuMoro CTyleH4aroro
OpycheB MpHU PACTSHKEHUU U CHKATHH

3. Nzyuenune Teopernueckoro kypca (TO) 4
4. BeimosHeHre pacyeTHO-TpadUIECKUX 3aaHui 12
5. BrimosiHEeHUE TECTOBBIX 3aIaHNH 4

3.3 CaBuUr M KpyueHHe




1. ITonsitue o unctom casure. JlmarpaMma KacareiabHbBIX
HaNpsKEHUH, 3aK0H [ yKa, MOyJIb YIIPYTOCTH IIPU CIBUTE.
Jlonyckaemoe KacarelbHOE HalpsKEHUE U yCIIOBUE
IPO4YHOCTH. [IprMepsl coeIMHEHNH, pa3pyIIAOIIUXCS
CPE30M: 3aKJIETIOYHBIX, OOJITOBBIX U CBAPHBIX COCTMHEHUII;
CKaJIbIBaHHE B JIEPEBSIHHBIX COCINHEHHX; 1ehopMaluu
CIBUIA M Cpe3a B TEXHOJOTUYECKUX onepanusax. Pacuer
3aKJICTIOUHBIX U OONTOBBIX coenuHeHu. Omnpenenenue
KkpyueHusi. CKkpyuuBarolas Harpy3ka B o01iem BHie,
KpYTSIME MOMEHTHI U uX 3mtopsl. KacarenbHble
HaIpsKEHUs B IONIEPEYHOM CEUYECHHUHU U YIJIbl 3aKPYYUBAHM
Bajla. Y CJIOBUS IPOYHOCTH U KECTKOCTH Balla.
Panimonanbabie popmbl ceuennii. CTaTndecku
HEoIlpeAeIuMBIE 3a1a4u IIpu KpydeHuHu. CocTosHuE
TEKY4YEeCTH, IOHITHE O Pa3pyLIAOIEM MOMEHTE U
IIPEJIEIBHOM COCTOSIHUU. Y CJIOBHE IPOYHOCTH IO HECYIEN
CIIOCOOHOCTH.

2. Pacuer cTatnyecku onpeaeIMMOro Bajla IpU KpyYEHUU

3. Uzyuenue Teopernueckoro kypca (TO) 4
4. BeimosHeHre pacyeTHO-TpadUIECKUX 3aTaHui 12
5. BrlmostHEeHNE TECTOBLIX 3aIaHNi 4

4. 4 I11ockuii n13rud




1. Onpenenenue miockoro u3rnda. Buaer omop 6anok u
Hax0KJIEHHE OTMOPHBIX peakuuid. M3rubaromas Harpy3ka B
o01eM BHJie, BHYTPEHHHE YCUITUS B Oaikax (Imonepednas
CWJIa M U3TUOAIOIIHNIA MOMEHT), UX SIIOPHI.
JuddepeHunanbHble 3aBUCUMOCTH MEKAY BHYTPEHHUMU
YCUJIMSIMU U UHTEHCUBHOCTBIO HArpy3KU. DMIOPHI B 6-TH
npocThix Oankax. HopManbHble HanpsKeHUs IPU YUCTOM
u3rude, ux SMI0pa Mo BbICOTE CEUEHUs. Y CIIOBHUE
MPOYHOCTH, pallMOHATIbHbIE (POPMBI CEUEHUI [T
IJIaCTUYHOTO U XpyIKoro marepuanoB. KacarenbHbie
HAaIPsKEHUS [IPU IIONIEPEYHOM U3THOe, MI0pa HANPSXKEHU N
1o BeicoTe ceueHus. AuddepenunanbHoe ypaBHeHHE
M30THYTOM OCH OAlIOK U €r0 MHTETPUPOBAHUE JUIS
onpeAeseHus nepeMenieHuid. MeTo1 HadaabHbIX
MapaMeTpOB IS IEPEMEICHUN. Y CITIOBUSI )KECTKOCTH
OaIoK.

2. IlocTpoenue 3M0p BHYTPEHHUX YCHUIIMN B Oalikax mpu
MOTIEPEYHOM H3THOE W MPOESKTHBIN pacyeT OalokK.

3. Nzyuenune Teopernueckoro kypca (TO) 4
4. BeimosHeHre pacyeTHO-TpadUIECKUX 3aaHui 12
5. BrimosiHEeHNE TECTOBBIX 3aIaHU 4
6.

Bcero 4 60
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4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

AunekcanapoB A.B., [Toranos B./l., lepxaBun b.I1., Anekcanapos A.B.
ComnpoTuBieHue Marepuainon: yuel. 1 By3oB(MockBa: Bricias mikosa).
Kynukos 0. A. Conpotusnenue marepuanon. Kypc nekuuit(Mocksa: Jlanb).

[aroxuna JI. I1., Curosa E. M. ConpoTtuBienue MarepuaioB. PacueTs! nmpu
npocToM comnpotuBieHuu: yuaed. mocooue(Kpacnosipck: UK COY).
[Taroxwuna JI. I1., boromas 1. B., Mapteinosa T. 11., ®enoposa E. H., Koznos
B. U., ®anuenxko JI. I1., Yepnskosa H. A., benosepona . 1O., bypos A. E.,
3eipsinoB U. A., Tpowmun C. U., errsapes U. H. ConpotuBnenue

MarepHaIoB: JEKTPOH. yuel.-MeTo 1. KoMIuieke aucuuiuinabl( Kpacnosipek:
CoY).

4.2 JInnieH3UOHHOE U CBOOOJHO PACHpPOCTPaHsieMoOe MPOrpaMMHoOe

obecrneyeHne, B TOM YHCJIe 0T€4eCTBEHHOI 0 MPON3BOACTBA (IPOrpaMMHOe
obecrneyeHne, HA KOTOPOEe YHHBEPCUTET MMeeT JIMIEH3HI0, a TAK)Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIeYeHune):

1.
2.

Microsoft Office Word 2007, Excel 2007, Visio 2007 u BeI1IE.

KOMITAC-3D becmnarnas yuebHas Bepcusi [ JIeKTpOHHBIN pecypc]| / ACKOH.
— URL: http://edu.ascon.ru/main/download/cab/?show me content=1
(MHCTPYKIIUS IO YCTAaHOBKE U MUCITOJIb30BAHUIO OTHCAHA Ha CaiiTe
pa3paboTUUKa).

JIro6oit 6paysep: Google Chrome, Mozilla Firefox, Safari 6 u Beire, Internet
Explorer 9 u Boitie (OecruiaTHble BEPCUH HA CaliTax pa3pabOTUYUKOB).

Nudopmanmonnas odyuarouias cucrema COY e.sfu-kras.ru.

AdobeReader X unu AcrobatReader DC unu mo6oe nporpammuoe
obecnieuenue st yTenus (aitnos gopmara pdf.

4.3 UnTepHeT-pecypchl, BKIOYasA NMpodeccuoHalbHble 0a3bl TaHHBIX
U MHGOPMALIMOHHBbIE CIIPABOYHBbIE CHCTEMbI:

He tpebyeTtcs
S ®oHI OLIEHOYHBIX CPEICTB

OLIGHOLIHLIC CpCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa6oq1/1M IIporpaMmmam

JUCHHUIIINH.

6 MarepuaJibHO-TeXHHMYeCKas 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS

00pa3oBaTeJIbHOIO MpoIecca Mo JUCHUIJINHEe (MOLYJII0)

JlexumoHnHasa ay TuTOpUS, OCHALLIEHHAs! YHUBEPCAILHON MAapKEPHOU TOCKOM
(3KpaHOM) U TTPOCKTOPOM, a TaK)KE JOCTYIIOM B MHTEPHET MO OECIPOBOIHBIM
CETSM.
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VYyeOHas ayaAuTopus Jis NPOBEACHUS 3aHSITUI CEMUHAPCKOT0 U JJa00paTopHOro
TUMNa, 000pyI0BaHHAs YHUBEPCATbHON MapKEpHOU JOCKOH (3KpaHOM) U
MPOEKTOPOM, a TAKXKe IOCTYIIOM B HUHTEPHET MO OECIIPOBOAHBIM CETSM.

[IpoBeneHne NEKIMOHHBIX, CEMUHAPCKHUX U JIAOOPATOPHBIX 3aHSATUI
CONIPOBOXKAAETCS WIUTIOCTPALMEN CIIANIOB IPE3EHTALN, BBITIOJIHEHHBIX B
Microsoft Office PowerPoint.
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