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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[emn  ocBoennss ~ gucuUIUIUHBL  «CONPOTUBIIEHHE  MaTEpPUAJIOBY:
TEOPETUYECKAsl U MpaKTHUecKasi MOAr0TOBKa Oy IyIIUX CHEIUATNCTOB B 00JacTH
AKCIUTyaTallM¥ TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAIWH U KOMIUIEKCOB B CTEIICHH,
HEOOXOJMMOM JIsi OCBOEHHUSI METOJI0OB pacyeTa Ha MPOYHOCTb, KECTKOCTh H
YCTOWYHUBOCTh PA3JIUYHBIX 3JIEMEHTOB KOHCTPYKIMN, HCIIOIb3YEMBIX B CIIOKHBIX
AKCIUTyaTallMOHHBIX YCIOBHUSX TMOJ JCHCTBUEM KaK CTaTUYECKUX, TaK U
JTMHAMUAYECKUX HArpy30K.

3amaun ocBOeHUs MUCHUTLTNHBI «CONMPOTUBIEHNE MaTepUaIOBy: BEIpaOOTKa
HaBBIKOB U YMEHHS IMOCTPOEHUS M HUCCIEAOBAHUS MEXaHUKO-MAaTEMaTHYECKUX
MoOjIeJIel, aIeKBaTHO OMKCHIBAIOIINX PAaOOTy peaqbHbIX COOPYKCHHIM.

2. [InanupyemMsble pe3ybTaThl 00yUYeHHUS 10 AUCITUIUIMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus Mo AUCUMIUINHE (MOIYIIO):

OIIK-1 - Cnoco0eH pemiarh 3agauv TpoPecCUOHALHON ESITEILHOCTH Ha
OCHOBE HCIIOJIb30BaHHS TCOPETUUCCKUX M MPAKTHUYCCKUX OCHOB €CTECTBCHHBIX H
TEXHUYECKUX HAYK, a TAK)KE MaTeMaTHYECKOTO arapara.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOIaraeT, YTo MO0 €ro pe3yJibraram
oOyuaromuiicst 0yer:

3HaThb:

BUJIBI COINPOTHUBIICHUSI W BHYTPEHHUE CHWJIOBBIE (DAKTOPBI, HAMPSIKEHUS,
neopMan ¥ TMEpeMENIeHUs;, OIEHUTh HaIpPsSKEHHOE COCTOSHHE B OMAacHOU
TOYKE U BBIOpATh METO/T OIIEHKH ITPOYHOCTU

Baanern:

METOJAAMM COCTABJICHHUS YPABHEHUI PABHOBECHS TBEPJOrO TEJIa; METOaMU
pacuera 3JIEMEHTOB KOHCTPYKIHMI HA MPOYHOCTb, KECTKOCTh U YCTOMYMBOCTh IIPU
CTaTUYECKOM U JUHAMUYECKOM Harpy>Ke€HUH

Ymern:

pemaTbh OCHOBHBIE 3aJaud W BO3MOKHOCTH HAayKH O COIPOTUBIICHUU
MaTepuajioB; OCHOBHBIE THUIOTE3bl W MPUHLMIBL, MPUHLMIBI COCTABJICHHS
pPaCUETHBIX CXEM; METOAbl pacyera 3JIEMEHTOB KOHCTPYKLIMH HAa IPOYHOCTb,
AKECTKOCTb U YCTOMYUBOCTD

3. O0beM TUCTUIUTMHBI (MOJTYIIS).



3.1. O6mas Tpy10€eMKOCTh AUCITUTIINHBI (MOTYJIs).

O6mass TPyIOEMKOCTh AUCIUILIMHBI (Moayssi) coctaBiser 9 3.e. (324
aKaJieMUYeCKUX Jaca(oB).

3.2. O0bem pmucuMIUIMHBL (Monaynsi) B (opMe KOHTAaKTHOH padOThI
oOyyaromuxcst ¢  MeJaroruieckuMu  paboTHUKaMu ©  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTebHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IPU MPOBEJCHUHN YUEOHBIX 3aHITHI:

KomnuectBo yacos
Tun yueOHbIX 3aHATHH Cemectp
Bcero

Ne3 | Ne4

KonTtaktHas paboTa mpu mpoBeIeHUH YIeOHBIX 3aHATHH (BCErO0): 176 96 80
B tom uucre:

3aHATHS JIEKIIHOHHOTO THIIA 64 32 32

3aHATUS CEMUHAPCKOTO THIIA 112 64 48

3.3. O0beM auCUUIUIMHBL (MOAyJsg) B (opmMe caMOCTOSTENbHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroImMXCi C
nearoruaeckuMu paboTHUKAMH U (MIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeIbHONM MpOrpaMMbl HAa HHBIX YCJIOBHUAX, TMpPHU MPOBEACHUU
MPOMEKYTOUHOM aTTecTaluu coctapisieT 148 akageMmuueckux yaca (0OB).

3.4. Ilpu oOy4eHnH 10 MHAUBUIYATbHOMY YIYEOHOMY TIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM O0y4YE€HHH, 00BEM JIUCIUIUIMHBI (MOJIYJIs1) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW pabOThl 00ydalOIUXCsl ¢ MEAarorudeckKuMu paboOTHUKaMH U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K PeaT3aIliu 00pa30BaTEIHbHOM MPOTPAaMMBbI HA HHBIX
YCJIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOMN aTTECTAIINH.

4. ConepkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOTO THUIIA.

TemaTwKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpIKaHUe

1 |Tema 1: Beeneune.

Kpatkoe cogeprkanue: Porb kypca « COpOTHBIIEHUS] MaTEPUAIOBY B 00pa30BaHIH MHKEHEpa - MEXaHHKa.
I'nnotessl MIPUHIUIIBI. BI/IZ[I)I Harpys3ok. PacueTHBIE CXEMBI.

2 |Tema 1: BBenenue (mpomoinKeHUE).

Kparkoe coneprxanue: Hanpsbkenusi, neopmanuu 1 nepemMenieHus.. BHyTpeHHUE ycuius B IONEpeYHbIX

CEUYCHMSIX CTEPIKHEM.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

Tema 1: Beenenne (OkoHYaHUE).
Kpatkoe conepskanue: IlocTpoeHune 310p BHyTPEHHUX YCHITUH.

Tema 2: L[CHTpaHLHOC PacCTAKCHUC U CIKATUC CTep)KHeﬁ.
Kpatkoe cogepkanue: Hanpsoxerus, neopmarmu. Kosgurment I[lyaccona. 3akon ['yka.

Tema 2 (npopomxkenue): LleHTpanbHOE paCcTSHKEHUE U CKATUE CTEPIKHEH.
Kpatkoe coneprkanue: MexaHnueckue CBOMCTBA MaTepuanoB. JluarpaMMbl pacTsLDKEHUS U CKATHSA.
PacueTsl Ha IPOYHOCTB.

Tema 2 (okonuanue): L{eHTpasibHOE pacTsKEHUE U CHKATHE CTEPIKHEH.
KpaTI(OG COACPIKaHUC: Cratudecku HCEOIPCACIINMBIC 3a/1a4X IIPU PACTIIKCHUN—CIKATUU.

Tema 3: reOMeTpI/I‘-IeCKI/Ie XapPAKTCPUCTUKHU IMONICPCYHBIX CedYeHUH
Kparkoe coneprkanne: CtaTniecKue MOMEHTHI, IEHTp TsbkecTH. OceBble M IEHTPOOS)KHBIE MOMEHTEI
nHepuruu. MOMEHTBI MHEPIMU MPOCTEHIINX QUTYD.

Tema 3: 'eomeTpruecKre XapaKTEpPUCTUKHU MOTIEPEYHBIX CeYeHUN (OKOHUYAHHE)
Kpatkoe conepskanue: [ naBHble MOMEHTHI HHEPLMH. BIUMCIeHnE MOMEHTOB MHEPLIUU [IPU NapauIeIbHOM
IepeHoce M MOBOPOTE OCe

Tema 4: Ilpsimoii u3ruoO.
KpaTKoe COACpIKaHuE: OCHOBHEBIE OIIPEACICHUS U TUIIOTC3bI. HOpMaJ'H)HI)Ie HaIlpsKCHUS.
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Tema 4: [Tpsimoit u3ru6 (mpoaoKeHue).
Kparkoe conepxxanue: Pannonansubie ceuenus npu urunoe. Gopmyna XKypasckoro. [Tonstue ueHrpa
u3ruoda.

11

Tema 4: Ipsimoit u3rud (OKOHYAHHE).
Kpatkoe cogeprxkanue: Pacuer coctaBHBIX 06aiok. M3rub crepHe B yIIpyro-miacTHIecKoi cTaanu.

12

Tema 5: CaBur u KpydeHHe.
Kpatkoe conepxanue: [lonstue o unctom casure. Kpyuenue crepkHell ¢ KpyIriibIM MONEPEUHBIM
cedyeHueM. HanpspkeHus u nepemenieHust mpyu Kpy4eHuu

13

Tema 5: CaBur u kpyueHue (IIpoJI0JKEHUE).
Kpatkoe cogeprkanue: CTaTHuecKu HEONPEACTUMBIC 3aa4 IPH KPyUeHHH

14

Tema 5: CaBur u kpyueHue (IIpoI0JKEHHE).

Kpatkoe conepsxanue: Kpyuenue crep:xHell HEKpYIJIOTO IONEPEUHOro ceueHus. Jlennananus HeKpyTiblX
ceueHui npu kpydeHuu. IToHaTHe 0 CBOOOJHOM U CTECHEHHOM KpyueHUH. CBOOOAHOE KpyueHUe
CTEPKHEN CIIOIIHOTO MPAMOYTOJIBHOTO CEYEHUS

15

Tema 5: CnBur u Kpy4yeHue (OKOHYaHHE).

Kpatkoe coaepikanue: CBOOOHOE KPyUCHHE TOHKOCTEHHBIX CTEPKHEH OTKPBITOTO M 3aMKHYTOT'O
npoduis. opmyna Bpeara. PacyeTsl Ha MPOYHOCTH U KECTKOCTh. Pacyer cTaabHO#M HUITHHAPHICSCKOM
MPY>KUHBI C MAJIBIM IIarOM BUTKA Ha PACTSHKEHHE

16

Tewma 6: HanpspxkenHoe 1 1epOpMUPOBAHHOE COCTOSIHUS B TOUKE.
Kpatkoe conepsxanue: HanpsixeHHOE COCTOSIHUE B TOUKE U €r0 BUJIbL. [IOHATHE O TEH30pE HANPSKEHU.
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Tema 6: HanpsbxkenHoe 1 g1epopMHUpOBaHHOE COCTOSIHUS B TOUKE (MPOJOIDKEHUE).
KpaTKoe COACpIKaHUE: HanmeeHml B HAKJIOHHBIX IJIOIIAaAKaX MpU IJIOCKOM HAIIPAKCHHOM COCTOAHUM.
I'naBHBIC HaNIps>KCHUA U ONIPEACIICHUE TTOJIOKCHUA TNTaBHBIX IUIOMAA0K. 3KCTpeMaJ'H)HI)Ie KacaTCJIbHBIC
HaIpsDKEHHUS.

18

Tema 6: Hanpspxernoe u 1eopMrpoBaHHOE COCTOSIHUS B TOUKE (OKOHUAHHE).
Kpatkoe cogeprxanue: [lepopMupoBaHHOE COCTOSTHIE B TOUKe. | TaBHBIE edopmannu.
DKCcnepruMEHTAIBHOE ONpeiesieHne 1eopMannii 1 HAPSHKEHUH METOJIOM TEH30METPHH.

19

Tema 7: KoHueHTpaius HanpspKeHHi.
KpaTKOC COACpIKaHUEC: HOHSITI/IC O KOHLCHTpAalIuu HaHpSDKCHI/II‘/'I ¥ €€ BIIMSIHUS Ha MMPOYHOCTD 3JICMCHTOB
KOHCTpYKIMiA. KOHTaKTHBIE HANPSHKEHUSI.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

20

Tema 8: OCHOBBI TEOPUU NIEPEMEILICHUH.
Kpatkoe cogeprxanue: [lepemernenus npu n3rude. Todnoe u npudmmkeHHoe quddepeHraIbHbIe
YpaBHEHUsI OCH U30THYTO# Oaku. MeTol HemoCpeACTBEHHOTO HHTETPUPOBAHUSL.

21 |Tema 8: OCHOBBI TEOpUH NEpEMEILEHUH (IIPOIOIIKEHUE).
Kpatkoe comeprkanue: Y HUBepcallbHOE YpaBHEHUE YIPYTOH JIMHUHU (METO HayaJbHBIX IapaMeTPOB).

22 |(Tema 8: OCHOBBI TEOPHUH MEPEMENICHUN (OKOHYAHHE).
Kpatkoe conepsxanue: ®opmyna Makcsenna-Mopa. TexHuka BelYMcIeHUI HHTErpana Mopa.

23 |Tema 9: Metox cuil.
Kpatkoe comepkanne: CTaTHYECKH HEOMPEACTMIIMMBIE CHCTEMBL. PacueT cTaTH4eckn HeonpeneaTuMbIX
CHCTEM I10 METOJy CHIL

24 |Tema 10: CnoxHOE CONPOTUBICHHE.
Kpatkoe cozmeprkanue: ITocTpoeHre dMI0p BHYTPEHHUX CUJT B 0OIIEM CITydae CJI0KHOTO CONPOTHBICHUS.
Kocoii n3rn6. Buenenrpennoe pactsokenue-cxatue. M3rub ¢ kpyuennem. OrnpejienieHne nepeMerieHni
IIPH CJI0KHOM BO3/I€HCTBUU.

25 |Tema 11: Kputepuu MpoYHOCTH U IJIACTUYHOCTH.
Kpatkoe comepkanne: OLeHKa IPOYHOCTH IPH CIIOKHOM HANPSHKEHHOM cOCTOSIHUH (Teopru mpoYHOCTH).

26 |Tema 12: YCTOWYMBOCTD CXKATBHIX CTEPIKHEH.
Kparkoe coneprxanue: YcroiiunBas u HeycToiunBas popmbl paBHoBecHs. [IoHsITHE O KPUTHUECKOH cuite
JUISL CKAThIX cTepxkHe. DopMyina Ditnepa.

27 |Tema 12: YCTOHYMBOCTD CXKATHIX CTEP)KHEH (OKOHYAHUE).
Kpatkoe cogeprxanue: [IpakTudeckue criocoOBI pacdera CKaThIX CTepyKHEH.

28 |Tema 13: [IpomonbpHO-TIOTIEPEUHBINA U3THO.
Kpatkoe coneprkanue: OnpereneHne HAPsHKCHAH U IIepeMEIeHAH IIPH TPOJII0NBHO-TIONEPEIHOM H3rH0e.

29 |Tema 14: JInHamMuveckoe NeHCTBUE HATPy3KH.
Kpatkoe cozeprkaHue: HOHATHE O JUHAMUYCCKOM JeiCTBUM HArpy3KH. JIBI)KEHHE TeJ ¢ HOCTOSIHHBIM
yckopeHueM. JluHaMudeckuii ko3 hGUIneHT.

30 (Tema 14: Jlunamudeckoe AeCTBHE HATPY3KH (OKOHYAHUE).
Kpatkoe cogeprxanue: [Torsatue 06 ynapHOM neiicTBuu Harpy3Kku. [IpogonbHbIA yaap, TONepedHblid yaap,
TOPU3OHTAJIBHBIN yAap, BEPTUKAIBHBIN yap.

31 |Tema 15: ITpoyHOCTH MaTEPHAIIOB TP ITUKINICCKA MEHSIIIUXCS HATIPSIKESHUSX.
Kpatkoe coneprkanue: OCHOBHBIC IIOHSTHS 00 YCTATOCTH U XapaKTEPHCTUKH NUKIA. KpuBas ycTanocTy.
ITpenen BeiHOCTMBOCTH. J{MarpaMMa HpeAeNIbHBIX aMILTUTYA. DaKTOpbl, BIMSIONINE Ha CHIDKEHUE TIpeaesia
BbIHOCIMBOCTH. KoaduimeHT 3amnaca ycTaaocTHON POYHOCTH.

32 |Tema 16: OCHOBBI MEXaHUKH TPEIIHH.
Kparkoe cogepxanue: @opmyna I'puddurca. KoshhunueHT HHTCHCHBHOCTH HAIIPSHKCHUH.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbIie pabOTHI

Ne

i HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

1 HcneiTanue PacCTsKEHUC U CIKATUEC CTAJIIBHOT'O 06pa3ua B IIpcJciiax yIpyrux Ha
nedopmanuit
Ompenenenne MoIyIs ynpyroctu u kosdoumuenra [Tyaccona. I[Iposepka 3akona ['yka.
2 |W3yuyeHue AuarpaMm pacTsHKEHHS MaIOYTIIEPOAUCTON CTalld, IETUPOBAHHOM CTalu U

YyryHa




n/n

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

[TocTpoenue nuarpamMm pacTsHKEHHUS] MAJIOYTIIEPOANCTON CTaNH, IETHPOBAHHON CTAJIN M YyTyHa.
OmnpeneneHne MEXaHMYECKUX XapaKTEPUCTUK YKa3aHHBIX MaTEPUaAJIOB MIPH PACTSHKECHHH.

H3y‘-IeHI/IC AuarpaMm CixKaTus Manoyrnepoz[I/ICToﬁ CTalii, 4yryHa U JpCBCCHUHbI
ITocTpoeHue auarpamMm cxaTus MajJoyTiIepoIUCTOl cTay,
4YyryHa U ApeBecuHbl. OnpeeneHne MeXaHnIeCKUX XapakTepUCTHK YKa3aHHBIX MaTepHaJIOB MIPU CHKATHH.

VcnpiTanue AByTaBpOBOM OajIKu Ha M3rHO0 (30Ha MOMEPEUHOro N3ruoa).
OmnpeneneHre HOPMAJIBHBIX U KacaTENbHBIX HANIPSDKEHUH B 30HE TIOMIEPEYHOTO H3THoa.

HcnbiTanue 006pasoB Ha Kpy4yeHHE.
Omnpenenenne KacaTeIbHBIX HANPSDKCHUH 1 YTIIOB 3aKPyYMBAHUS IPU KPYUESHHUH.

VcnbiTanue AByTaBpOBOM Oajaky Ha U3rud (30Ha YUCTOTO U3ruba).
HOCTpOGHI/Ie OMIOPbI HOpMaJIbHBIX HaHpH)KeHI/Iﬁ B 30HE YHCTOI0 U3Truoa.

HcnbiTanue cTanbHOM IWIMHAPUYECKOM MPYKUHBI C MAJIBIM I1arOM BUTKA

Onpez[eneHI/Ie KECTKOCTH IPYKHUHBI C MAJIBIM IIaroM BHUTKaA.

OnbITHas TPOBEPKA BEIMYMHBI OTIOPHON PEAKIMH HEPA3pe3HOU Oanku
CpaBHEHHE SKCIEPUMEHTAIBHON OMIOPHOH PeakuK Hepa3pe3HOoH OaIKi ¢ TEOPETUIECKOH.

HpaKTI/ILIeCKI/Ie 3aHATHA

TemaTrka MpakKTHYECKUX 3aHATHI/KPaTKOE COIEepIKaHNe

Merton ceueHni.
OmnpeneneHre BHYTPEHEHNX CHJI B IIOTIEPEYHBIX CEUCHUSIX CTEP)KHEH MPH PacTsHKCHUN-CKATHH, H3THOE,
KpY4YE€HUH.

[TocTpoeHue >miop BHYTPEHHUX YCHITHIA.
HOCTpOCHI/Ie OIMIOPp NPOAOJbHBIX CUJI; KPYTAIIUX MOMCHTOB.

ITocTpoeHue ntop BHYTPEHHUX YCUIIH.
ITocTpoeHue 31I0p NONEPEUHBIX CHJI M M3THOAIOINX MOMEHTOB B KOHCOJIH M OaJIke Ha JBYX LIapHUPHBIX
OIopax.

[TocTpoeHue 3mop BHYTPEHHUX YCUITUM.
[TocTpoenwe >Irop MONEePevHBIX CHIT H U3THOAIOIINX MOMEHTOB B COCTaBHOI MHOTOIIPOJIETHON Oajke.

Pacuer craTnueckn OIIPEACIINUMBIX CTCPIKHCBLIX CUCTEM IIPU HCHTPAJIbHOM PACTAKCHUU-

CXaTun
Or[pe,ueﬂeHI/Ie HaHpH)KeHI/Iﬁ n ,ue(bopMauMﬁ pU PaACTAKCHUU-CIKATUU B CTATUYCCKU OIPCACIIUMBIX
CTCPKHEBBIX CUCTEMAX.

Pacuer cratuuecku HEOMPECACIIMMBIX CTCPIKHEBBIX CUCTEM IIPHU HCHTPAJIBHOM

PaCTAKCHUU-C)KAaTUU
Omnpenenenne HanpspDKEHUH U AehOpMaIUi IPH PacTSHKEHUH-CXKATHH B CTATHYIECKH HEOIPEISINMBIX
CTEPKHEBBIX cucreMax. HanpspkeHust Ha HAKIIOHHBIX TUTOIIAKaX.

Pacuert cratnuecku HEOMPCACIIMMBIX CTCPIKHEBBIX CUCTEM IIPU HCHTPAJIbHOM

PacCTAKCHUN-C)KATUU
OnpeneneHre HaNPsHDKEHUI 1 eopMaliiii B CTATHYECKHA HEONPEACTUMBIX CTEP)KHEBBIX CHCTEMAaX Ha
JIEHCTBUE TEMIIEPATYPBl, @ TAKKE ONPEIECIICHUE MOHTAXHBIX HANIPSKECHUM.

I'eomeTprueckne XapakTepUCTUKH ITONIEPEUYHBIX CEUCHHUU
OmnpeneneHne TeOMETPHYESCKIX XapaeKTEPUCTHK 3a1a4l HA BRIYUCICHHUE TEOMETPUICCKUX XapaKTePUCTHK
CIUIOIIHBIX CEYEHUI.

FGOMeTpI/I‘leCKI/Ie XAPAKTCPUCTHUKHU ITOIICPCUHBIX ceueHui

Bauaqn Ha BBIYHCJICHHUC T'€OMETPUUCCKUX XapaKTCPUCTHUK COCTAaBHBIX CEUYCHMIA.
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[Tpsimoit n3rud.
[Tpumeps! mo pacyeTa 6aOK HA TPOYHOCTH MO0 HOPMATBHBIM HAMPSKEHUSIM




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T
11 |IIpsmotii u3ruo.
[Tpumeps! pacueTa 6aok Ha AEHCTBHE KacaTeIbHBIX HAPSKCHUH.
12 |[Ipsimoit u3rud.
Pacuer CBApHLIX U OOJITOBBIX COGZ[I/IHGHPIFI B COCTaBHBIX M3rn0aeMbIX OajaKax.
13 |[Ipsimoit u3ruo.
OmnpeneneHne rpy3000JbeMHOCTH H3THOaeMON OATKU UCXOAS U3 TIPEeTbHON paboTHl B YIPYTOH CTaIuH U
B CTaguu IPEACIBHOTO PAaBHOBECHUS
14 |CnaBur u KpydyeHue
HPI/IMepBI OIIPCACIICHUS KAaCAaTCIIbHbBIX HaHp?[)I(eHI/Iﬁ 1 pacuCThbl HAa HPOYHOCTD IIPU KPYYCHUU CTCPIKHA C
KpYIJIbIM CCUCHUCM.
15 |CnBur u kpydeHue
[Tpumeps! onpenenieHns: KacaTeIbHBIX HANPSDKEHUH W pacueThl Ha MPOYHOCTh MPH CBOOOAHOM KPYUeHHUH
TOHKOCTEHHOTO CTEPHSI OTKPBITOIO TPOQUIIS.
16 |CnBur u Kpy4yeHue
[Ipumeps! onpeaeneHns KacaTeIbHBIX HANPSDKEHUH U pacdeTsl Ha MPOYHOCTD IPU CBOOOTHOM KpyUeHUH
TOHKOCTCHHOI'O CTCPIKHA 3daMKHYTOI'O HpO(i)I/IJ'Iﬂ.
17 |Konuerpoarus HanpsHKeHUN
ITpuMeps! pacueToB Ha KOHIIEHTPALUIO HANIPSKEHUH
18 |OcHoBBI TEOpUH MEpPEMEIICHUI
[Ipumeps! onpeneneHus NepeMeIeHui METOJOM HEMOCPEACTBEHHOIO HHTETPUPOBAHUS
19 |OcHoBBI TeOpUH MTEpEMEICHUI
[Ipumeps! onpenieneHus nepeMeIieHui METOA0M HauaJIbHbIX ITapaMeTPOB.
20 |OcHOBBI TEOpHH TTEpEMEIIEHUI
[Tpumeps! onpeiencHus epeMeneHnid B 0ankax meronom Makcseiia-Mopa. [Ipumenenue Gopmyi
YHCJICHHOTI'O UHTCT'PUPOBAHUA.
21 |Meron cun
Pacuer cratnuecku HEONPCACTINUMBIX 0ajoK METOAOM CHUJI
22 |Metox cun
Pacuer cratnuecku HEOMIPEACITUMBIX TNIOCKHUX paM METOJAOM CHII
23 |CnoXHOE COPOTUBIICHUE
[MocTpoeHue 31I0p BHYTPEHHUX CHII B TIPOCTPAHCTBEHHOM JIOMaHOM Opyce.
24 |CnoxxHoe CONpOTUBIICHUE
PacueT Ha MPOYHOCTH U )KECTKOCTh MPOCTPAHCTBEHHOTO JIOMaHOTO Opyca.
25 |CiosxHOE CONTPOTUBIICHHE
PacueTsl Ha BHEHCHTPEHHOEC CXKATHE.
26 |CnoXHOE COMPOTUBIICHUE
Pacuers! Ha KOCOU M3rHO
27 |CnoxHoe CONpOTUBIICHUE
Pacuetsl Ha U3rub u KpydyeHue
28 |YCTOWYMBOCTH CXKATHIX CTEPIKHEH
Pacuer crepkHei Ha neHTpanbHOE ckatue. OnpeaeneHne KPUTHISCKUX Harpy30K.
29 |YCTOWYMBOCTH CXKATBIX CTEPIKHEH
Pacuer CTep)KHeﬁ Ha EHTPAJIbHOC CIKATUC. HOH60p CequHﬁ, OIPCACIICHNUEC NOITYCKAE€MbIX HAarpy3okK.
30 |I[IpomonpHO-TIONIEPEYHBIN U3THO
Pacuer cTepikHs Ha IPOI0JILHO-TIONIEPEYHBIN H3THO
31 |[dwHamuyeckoe NEHCTBUE HATPY3KH.

Pacuer koHCTpYKLMI HA AEMCTBUE yIapHBIX HArPy30K.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T

32 ([IpoyHOCTH MaTepUaIOB MPH LUKINYECKU MEHSIINUXCS HAPSKEHHUSIX.
PacueTs! Ha NPOYHOCTH MPU IEHCTBUU IIEPEMEHHBIX BO BPEMEHHU HArPy30K
4.3. CamocrosTenbpHas paboTa 00yJarOIIMXCs.

No .

i Bua camocrositensHOM paboTh

1 |M3ydeHue TeOpuH MO KOHCIEKTY JIEKIHH U 1o yaeOHukam [1], [2], [3]. Bemoanenue
PI'P-1. IToaroroBka K MpakTUYECKUM M JTJaOOpATOPHBIM 3aHATHAM. [locemenne
KOHCYJIbTallui IPENo1aBaTelIs.

2 |[TocTpoenuue >mop BHYTPEHHHUX ycumuil. 3ydeHne Teopuu o KOHCIEKTY KUK U 10
yueOnukam [1], [2], [3]. Bemmonaenue PI'P-1. [ToaroroBka K mpakTHYECKUM U
nabopaTopHbIM 3aHATUAM. [locenienre KOHCYIbTalMid PernoiaBaTeds.

Brmonaenune PI'P-2. [ToaroToBka Kk mpakTUYECKUM U 1a0OPATOPHBIM 3aHATHSIM.
N3yuenue Teopun 1o KOHCIEKTY JEKIMA U 1o yueoHnukam [1], [2], [3]. Beimonaenue
PI'P-2. IToaroToBka K MpakTUYECKUM U JIAOOPATOPHBIM 3aHATHSM.

5 |H3yyenwne Teopuu 1O KOHCIEKTY JieKIUK U o yueOnukam [1], [2], [3]. Beimonnenue
PI'P-3. IloaroroBka K NpakTUYECKUM U J1a0OPAaTOPHBIM 3aHITHUSIM.

6 |Bemomuenue PI'P-3. [ToaroroBka k mpakTHYECKUM U JTAOOPATOPHBIM 3aHSATHSIM.

7 |M3ydeHue Teopuu 10 KOHCTIEKTY JIeKIui 1 o yueonukam [ 1], [2], [3]. [loaroroBka k
MPaKTUYECKUM M JIa0OpaTOpPHBIM 3aHATHsAM. Beimonaenue PI'P-3. I1

8 |M3yuenue Teopun 1o KOHCIEKTY JIeKuii U o yaeOHukam [1], [2], [3]. [ToaroToBka
MPAaKTUYECKUM U JTAOOpaTOPHBIM 3aHATHAM. Brimonnenue PI'P-3.

9 |M3y4eHwe TeOpUH MO KOHCIEKTY JieKui U o yueOnukam [1], [2], [3]. [ToaroroBka k
MPaKTUIECKUM U JJAOOpaTOPHBIM 3aHATHAM. Brimonunenne PI'P-3.

10 |M3ydeHue TeOpHH MO KOHCIIEKTY JIEKIHMH u 1o yaeOHukam [1], [2], [4]. [ToaroroBka k
MPaKTUYECKUM 3aHATHSIM. Beimonnenue PI'P-4.

11 |Onpenenenue nepeMenIeHUH MPU CIOKHOM Bo3/elicTBUU. M3ydeHne Teopun mno
KOHCIIEKTY JIeKIHi u 1o yueOHukam [1], [2], [4]. [ToaroroBka kK mpakTHYECKUM
3ansaTusM. Beimonnenne PI'P-5.

12 |W3yd4eHne TEOPUH IO KOHCIIEKTY JEKIUi 1 1o ydeOHukam [1], [2], [4]. [ToaroroBka
MpaKTUYEeCKUM 3aHATHsIM. Boimonnenue PT'P-5.

13 |M3ydeHue TeOpHH MO KOHCIIEKTY JIEKIHH u 1o yaeOHnukam [1], [2], [4]. [ToaroroBka k
NPaKTUYEeCKUM 3aHATHSIM. Beimonnenue PI'P-6.

14 |M3yudeHue TeOpHH MO KOHCIEKTY JIEKIHi 1 1o yueOHukam [1], [2], [4]. [ToaroTroBka
NpaKTUYeCKUM 3aHATHsIM. Beimonmnenune PI'P-6.

15 | BeimonHeHue pacueTHO-TpadudecKor paboTHI.

16 | IlogroToBka K MPOMEXKYTOYHOM aTTECTAIIUH.

17 | [loaroToBka K TEKyIIEMY KOHTPOJIIO.

4.4. TlpuMepHBIH IepeYeHb TEM pacueTHO-TpaduIecKux padboT
1. PacuetHo-rpaduueckue padbotsl (PI'P), BeimosiHsieMbIe B 3-M cemecTpe:




PI'P Ne 1 —IloctpoeHnne 3m10p BHYTPEHHUX YCUIIUH NPH PACTSIKEHUN-CKATHH
crepxkHen. [locTtpoeHue »HIIOp BHYTPEHHUX YCWIMM IPU KPYYEHUU BaJIOB.
[TocTpoenue »MO0p BHYTPEHHUX YCWJIMHA NpPU HM3rHMO€ ISl IIapHUPHO-ONEPTHIX
6anok. [TocTpoeHue 310p BHYTPEHHUX YCUINHM NPU U3TMO€E B KOHCOJIBHBIX OajIKax.
[TocTpoeHue smt0p BHYTPEHHUX YCUIIMI IIPU U3rHOe B OalKax ¢ MpOMEXYTOUHBIM
IapUHUPOM. Pacyer cTaTuyecKu OnpenesIMMbIX CUCTEM IIPU PACTSKEHUN-CKATUI
C y4eTOM COOCTBEHHOTO Beca CTepKHs. Pacuer cTaTuuecku onpeaenTuMbIX CUCTEM
IIPU  PACTSKEHUU-C)KATUM HA TNPOYHOCTh. Pacyuer CTaTUYeCKH ONpeneIuMbIX
CUCTEM NP PACTSDKEHMM-C)KATMM HA  JKECTKOCTb. Pacuer craTtudecku
HEONPEAECNUMBIX CHUCTEM MPH PACTSIKEHUHU-CKATUM Ha NPOYHOCTh. Pacuer
CTaTUYECKU HEOIPEACIUMBIX CHUCTEM IIPU PACTSHKEHHHM-CKATUH HA JKECTKOCT.
Pacuer cTaTM4eCKHM HEONPENEIUMBIX CHCTEM IIpU PACTSHKECHUU-COKATHM Ha
BO3/ICCTBUE WM3MEHUHUA TeMmIileparypsl. Pacder crarndecku HEOINpeneIuMBbIX
KOMOMHHMPOBAHHBIX CUCTEM.

PI'P Ne 2 — OmpeneneHue TreOMETPUYECKHUX XAPAKTEPUCTUK CIUIOLIHBIX
IJIOCKUX MOMEPEYHBIX ceueHuH npu u3rude 0anok. OnpeaeneHne reoMeTpruuecKux
XapaKTEepPUCTUK COCTAaBHBIX IMONEPEYHBIX CEYEHW TMpu u3rude Oayok.
Omnpenenenrne HOPMaJIbHBIX HANPSKEHUM B TOMEPEYHBIX CEUCHUSIX OallOK MpH
wiockoM u3rude. OmnpeneneHue KacaTeNbHBIX HaNpPsDKEHUH B MONEPEUYHBIX
ceueHusX 0ajok npu miockoM uirude. [1og0op CIIOUIHBIX MOMEPEUHbIX CEUCHUN
6amok mpu mmockom m3rude. [logbop momepeuHbIX ceueHuit 0aIoK Mpu TIOCKOM
u3rube B Bujae AByTaBpoB. [locTpoeHue pacnpeneneHnii HaNps>)KEHUH B TIIOCKUX
MOMNEPEYHBIX CEUYECHMSIX M3rnbaempix Oanok. Pacuer cTaTMUecKu OmpeneauMBbIX
BAJIOB HA MPOYHOCTh NPU KpydEHUHU. PacyeT ctaTuuecku onpenesinMbIX BajJoB HA
KECTKOCTh IMpU KpydyeHUHU. PacyeT cTaTMdeckn HEONpEAECNMMBIX BajOB Ha
IIPOYHOCTh IIPU KPYYEHHH. Pacuer cTaTM4ecKu HEONpEeNeIUMMBIX BaJIOB Ha
KECTKOCTb IPU KPYUCHHUH.

2. Pacerno-rpaduueckue padotsl (PI'P), Beimonasemsie B 4 cemecTpe

PI'P Ne 3 — TloctpoeHue 3mi0p yriioB MOBOPOTOB IMOINEPEYHBIX CEYEHUN U
NporuOoOB JJig CTaTHYECKH ompeneaumoit Oaynku. DopMyinbl sl BBIYHCIICHUS
uHrerpasia Mopa. Iloctpoenne rpy30BOM M E€OMHHYHBIX OSIIOP B 33aJaHON
cTaTH4eCcKH onpeaenumon cucreme. [Ipumenenne meroga Makcsemna-Mopa st
OMpENICNICHNUs] XapaKTEPHBbIX MEepeMelIeHu ceueHuil Oanku. BriOOp OCHOBHBIX
CUCTEM METOJla CWJI JUIsl CTaTW4YeKu Heompenenumont Oanku. Iloctpoenue smrop
BHYTPEHHUX YCHJIMM B OCHOBHOM cucteMe merona cwi. [Ipumenenue merozna
MakcBema-Mopa U1 HaxOXIACHHUS EIMHUYHBIX U TPY30BBIX IIEPEMEILCHUM.
ITocTpoeHne OKOHYATENIBHOM AMIOPbl MOMEHTOB, IOIIEPEYHBIX U IPOJOIbHBIX CHUJL.
Brimonnenne cratnueckoii u neopManuiIHHON MPOBEPOK OKOHYATEIBHBIX ITIOP.



Ornpenenenne nepeMenIeHu XapakTePHbIX CEUEHUN CTATUYECKH HEOMTPEACINMOMN
Oaske.

PI'P Ne 4 — Omnpenenenue BHYTPEHHUX CHIIOBBIX (DAKTOPOB B CEUEHUSIX
JIOMaHHOT'O TPOCTPAHCTBEHHOI'O CTEPkHSA. Pacuer cTep:kHS HAa BHELEHTPEHHOE
pacTsukeHue-ckarue. Kocoit msrub. Pacuer crepkHs Ha u3rub® ¢ KpydeHHUEM.
ITocTpoeHune 3mOpbl HOPMAJIBHBIX M KAacaTelIbHbIX HAINPSIKEHUHM B OIACHOM
ceyeHuu crepxHs. [loctpoenue sapa ceyeHns CIIOMHOTO MOIEPEYHOTO CEYEHHUS.
IlocTpoenue sigpa cedeHUs: COCTaBHOIO NMONEPEYHOro cedyeHus. Pacder cikarbx
CTepkHEHN Ha ycToMUnBOCTh. [To100p monepeyHoro ceueHust CxKaToi KOJIOHHBI IPU
oMoy ko3 duimeHTa mpoaoapLHoro u3ruda. HaxoxxaeHue KpUTHYEKOU CHUJIBI
ISl cKaToro crepkHs. [locTpoeHne 3mopbl MOMEHTOB OT MONEPEYHON HATrpy3KU
IpU TPOJOJIBLHO-TIONIEpEYHOM H3rube crepxHed. OnpeneneHne MakCUMaIbHOTO
nporu0a CTEpKHA OT MPOJAOJIBHO-TIONEpeuHO Harpysku. OrmnpeneneHue
MAaKCHUMaJbHOTO HOPMAJIbHOTO HANPSDKEHHUS] B CTEPKHE OT MPOJOJIBHO-
MOINIEPEYHON HATPY3KHU.

5. Ilepedyenbp wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BATh IPHU
OCBOCHHMH JTUCLUILTUHBI (MOYJIs).

No bubnuorpaduueckoe
MecTto nocryna
/T OTIMCaHUE
1 ComnpoTtuBicHue https://e.lanbook.com/book/106484?category=931°.%27publisher
MaTepHaoB: yueOHOe
nocooue / B.1.

®deonocweB. — 17-e u3.
—Mocksa : MI'TVY um.
baymana, 2018. — 542 c. -
ISBN 978-5-7038-4819-7
2 ConpoTuBieHue https://urait.ru/book/soprotivienie-materialov-rukovodstvo-k-
MaTepuasoB. resheniyu-zadach-v-2-ch-chast-1-539710

PyKOBOICTBO K peIICHUIO
3amad B 2 4. Yacts 1:
y4eOHOe rmocodue st
By30B / I'. M. NukoBuy,
JI.C. Munusn, A.N.
Bunokypos ; mox
penakuueit JI.C. MunuHa.




— 4-e u3A., UCIIp. U JI0M. —
Mocksa: U3narenscTBo
FOpaiit, 2024. — 324 c. -
ISBN 978-5-534-09129-8

3 ConpoTuBieHue https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-
MaTepHaoB. resheniyu-zadach-v-2-ch-chast-2-539783

PyKOBOICTBO K pEIICHUIO
3aj1a4 B 2 4. Yactp 2:
ydaeOHOe mocooue s
By30B / I'. M. UukoBuy,
JI.C. Munus, A.U.
Bunoxkypos ; noj
penaknuei JI.C. MunuHa.
— 4-e u31., ucp. U J0M. —
Mocksa: U3narenscTBo
FOpaiit, 2024. — 299 c.
ISBN 978-5-534-10533-9

6. IlepedueHb COBpeMEHHBIX TPOPECCHOHAIBHBIX 0a3 JaHHBIX |
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BaThCS IPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

http://library.miit.ru/ - Y4ueonsie Mmoaynu B anekTpoHHor 6ubmuoreke HTH
MUHAT.

http://e.lanbook.com/ - DnekrponHo-0MOIMOTEUHAs crcTeMa M3aarenbeTBo
«JlaHby.

http://e.urait.ru/ - DnexTpoHHO-OMONMOTEYHAss cucTeMa I3aarenbeTBO
«fOpaiit»

7. IlepeuyeHb  JUIEH3UOHHOTO H  CBOOOJHO  PaCHPOCTPAHIEMOTrO
OpOrpaMMHOTO OOECIIEUYECHHs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /i1 OCBOCHHUSI IUCIUTIIIUHBI (MOIYJIs).

Jnst  3aHATHA B KOMIBIOTEPHOM  Kiacce Kadeapbl HCIONb3YeTCs
pa3paboTaHHOE COTpPyJHHKaMU Kadeapsl mporpaMMHOE oOecrieueHue W Habop
TECTOBBIX 3a/IaHUH, UCTIONB3YIOIIKX onepannoHHyto cuctema Windows 7 unu XP,
Microsoft Office 2007 unu 2010.

8. Onucanue MaTepUaIbHO-TEXHUYECKOW 0asbl, HEOOXOAMMOW st
OCYIIECTBJIEHUSI 00pa30BaTEIHLHOTO MPOLIecca MO IUCHUILTHHE (MOJIYIIIO).



[Tpu npoBeeHNH ayTMTOPHBIX 3aHATHIA B ayJUTOPHH JOJKHBI OBITH JOCKA,
MPOEKTOpP, MO3BOJSIOMIMNA OTOOpaxkaTh 00pa3 sKpaHa MOHUTOpA Ha OOJBLIOM
JKpaHe.

[Ipu npoBeneHun 1a0OPAaTOPHBIX 3aHATHI HCHOIB3yeTCs OOOpYIOBaHUE
nabopatopun  «McmplTaHue  MaTepuanoB», a HMMEHHO THJIPaBIUYECKUE
UCTIBITATENIbHBIE MAaIIUHbBI, IO3BOJISIOUINE MPOBOJAUTH HCIBITaHUS OOpPa3LOB
MaTepuajoB Ha pacTsDKEHUE, CKaThe, W3rud, KpydeHHe Ipu Harpys3kax oT
HECKOJIBKUX JIECSITKOB JI0 HECKOJNBKUX cOTeH KH m cTpouth B pexume on-line
JarpamMMbl pacTsSOKEHHS, CXKaTHs, CABUTa, B TOM YHCIIE HCTBITATeNbHAS MallliHA
Tiratest 2150 u cucrema cobopa ganubix Spider§, a Takxe NpyKUHHbIE YCTAaHOBKH,
MIO3BOJISIONINE PEaTn30BaTh CKUMAIOIINE WITH pacTaruBaromue ycumnus 10 50 kH.

9. ®opMa MPOMEKYTOUHON aTTECTAINU:

3ayert B 3 cemecTpe.
DK3aMeH B 4 ceMecTpe.

10. OueHouyHbIE MaTepHUabl.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUHU MPOMEKYTOUHOM
aTTecTally, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CTapIIui MpenoiaBareib Kapeapbl
«CTpoutenpHas MEXaHUKa»

CorJiacoBaHo:

[IpopekTop
3aBenyrommuii kadeapori CM

[Ipencenarens yueOHO-METOIMUCCKOM
KOMHUCCHH

B.A. lubposn

T.0. Mapkanuu
N.B. Andepos

M.®. I'ycpkoBa



