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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[Henu  ocBoeHus  aucuUUIUIMHBL ~ «CONPOTHUBICHHE  MAaTE€pUATIOBY:
TEOpETHYECKasi U MpaKTU4ecKasl MOAroTOBKa OyAyIIMX CHELMATUCTOB B 00JIACTH
AKCIUTyaTaluy TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIINH U KOMIUIEKCOB B CTEIICHH,
HEOOXOAUMON JJIi OCBOEHHMS METOJIOB pacyeTa Ha IMPOYHOCTh, >KECTKOCTh U
YCTOMYMBOCTh PA3IMYHBIX JIEMEHTOB KOHCTPYKILHM, UCIIOIb3YEMBIX B CIIOKHBIX
AKCIUTyaTallMOHHBIX YCJIOBUAX IMOJ JECWCTBUEM KaK CTAaTUYECKHX, TaK U
JTUHAMUYECKHUX HArpy30K.

3ajaun 0CBOEHUs NUCHMILIMHBI «CONPOTHUBIEHHE MaTEPUATIOBY: BEIpA0OTKA
HaBBIKOB M YMEHHUSI IIOCTPOEHHUS U HCCIEJOBAaHMS MEXaHUKO-MaTEMaTHYECKUX
MOJIeJIeH, aIeKBaTHO OMMUCHIBAIOIINX paOOTy peaIbHbIX COOPYKEHUI.

2. IlmanupyeMsble pe3ynbTaThl 00yUYeHHS 110 TUCHUIUTHHE (MOIYJIIO).

[lepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yJibTaTe 00yUeHHUs M0 AUCIUILTNHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHBIE 3aJaud B MpodeccuoHaIbHOM
NEATEIbHOCTH C UCTIOIb30BaHUEM METO/I0B €ECTECTBEHHBIX HAYK, MATEMAaTUYECKOTO
aHaJIM3a u MOJIEJIMPOBAHUSL.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yibTaraM
oOyyarommiicst Oyier:

3HaTh:

- OCHOBHBI€ 33/1a4¥M ¥ BO3MOKHOCTH HaYKH O CONPOTHUBJIECHUN MaTEpHUAIIOB; -
OCHOBHBIE€ TUIIOTE3bI U PUHIIUIIBI,

- IPUHLMIIBI COCTABJICHUS PACUETHBIX CXEM;

- METOJbl pacyeTa 3JIEMEHTOB KOHCTPYKIMHW Ha MPOYHOCTh, KECTKOCTh U
YCTOMYUBOCTb.

Baanern:

- METOJJaMH COCTaBJICHUs YPAaBHEHUN PAaBHOBECHS TBEPOTO TENA;

- METOJIaMH PacyeTa JIEMEHTOB KOHCTPYKIUM HA MPOYHOCTh, )KECTKOCTh U
YCTOMYHUBOCTD MPU CTATUYECKOM U TMHAMUYECKOM Harpy>KeHUHU.

YMeTh:
- ONpeAeiuTh BUIbI COMPOTUBICHHUS W BHYTPEHHHE CHJIOBBIC (DAKTOPHI,
HaNpspKeHU, 1ehopMaIliid U IepEeMEIICHUS;

3. O0beM AUCIUTUTMHBI (MOJTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEeMKOCTh AWCIUIUIMHBI (MOIYJsA) cocTaBiser 7 3.e. (252
aKaJeMUYECKUX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3ainyi 00pa30oBaTEIbHON MPOTPAaMMBbI HA MHBIX yCIIOBHUSX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KonugectBo uacos
Tum yaeOHBIX 3aHATHI Cemectp
Bceero

Ne3 | Ne4

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 128 80 48
B Tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIA 48 32 16

3aHsATHS CEMHUHAPCKOTO THIIA 80 48 32

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM pabOThl OOydYarOUIUXCS C
Ne1arorn4ecKuMu pabOTHUKAaMU U (MJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peanu3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIpPU HNPOBEACHUU
IPOMEXKYTOUHOM aTTecTaluu cocTaBisier 124 akaneMuyeckux yaca (OB).

3.4. ITpu oOy4eHuH 0 UHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuXcs, a Takxxe B popme
KOHTAaKTHOW PabOThl 00YYaIOIIUXCSl C MEAarormueCKuMU paOOTHUKaMU U (WIJIH)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |Tema 1: Beeneuue.

KpaTKOC COACpIKaHUEC: Pons Kypca «COHpOTI/IBJ'IeHI/ISI MaTepuaioB» B O6pa3OBaHI/II/I HWHIKXCHCpA - MEXaHUKaA.
I'nnoTessl MIPUHIHUIIBI. BI/I,HI)I Harpysok. PacueTHbIEe CXEMBI.

2 |Tema 1: Benenue (mpoonKEHUE).

Kpatkoe cogepxkanue: Hanpsoxerns, nedopmanuu u nepeMemieHus. BHyTpeHHne yCHIus B MOTIEPEYHBIX

CEYCHHUSAX CTEPIKHEH.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Tema 1: Benenue (OKOHYaHHE).
Kpatkoe conepskanue: [loctpoeHune smop BHYTPEHHUX YCUITHI.

Tema 2: llenTpanbHOE pacTsSKEHHUE U CKATUE CTEPIKHEH.
Kparkoe conepxanune: Hanpsokenus, nepopmarn. Koaddumnuent [Tyaccona. 3akon ['yka.

Tema 2 (nponosxenue): LleHTpanbHOE pacTsKEHUE U CKATUE CTEPIKHEN.
Kpatkoe coneprkanue: MexaHnueckue CBOMCTBA MaTepuasioB. JluarpaMMbl pacTsDKEHUS U CHKaTUS.
PacueTsl Ha IPOYHOCTb.

Tema 2 (oxonuanue): LleHTpanbHOE pacTsHKEHUE U CXKATHUE CTEPIKHEH.
KpaTKOC COACpIKaHUE: CraTtnyecku HCOIPCACINMBIC 3a/1a4U TPU PACTIKCHUN—CIKATUH.

Tema 3: ['eomeTpruueckue XxapakKTepUCTUKH MOMEPEUYHBIX CEYCHUI
KpaTKOC COACpIKaHUE: CraTtnueckue MOMCHTBI, HEHTP TAKECTU. OceBble 1 IleHTpOGe)KHLIe MOMCHTHI
MHepUUH. MOMEHTHI MHEPLUH MPOCTEHIINX QUryp.

Tema 3: 'eomeTpudeckue XapakTepUCTUKU MONEPEUHbIX CEYEHUN (OKOHYaHUE)
KpaTKOC COACPIKaHUC! I'maBHBIC MOMEHTHI HWHCPpLUHN. Brrauciaenne MmomeHTOB HWHEPpLUHU IIPH NapaJlJIeJIbHOM
MEPEHOCC U MOBOPOTE oceilt

Tewma 4: TIpssmoii n3ruo.
Kpatkoe conepxanue: OCHOBHBIC ONpeieNieHUs] U TUTIOTe3bl. HopManbHbIE HAPSIKEHHUS.
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Tewma 4: IIpsmoii u3rud (IpoI0JDKEeHUE).
Kparkoe conepxanue: PannonanbsHblie ceyenus npu u3rude. ®opmysa XKypasckoro. [Tonstue nenrtpa
n3ruoa.
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Tema 4: IIpsimoii n3ru6d (OKOHYAHUE).
Kpatkoe conepkanue: Pacuer coctaBHBIX 06anok. M3rubd cTep)kHEH B yIIpyro-IiiacTHIeCKOH CTaauu.

12

Tema 5: CaBur u KpydeHue.
Kpatkoe conepxanue: I[lonarue o uuctom casure. Kpyuenue crepsxHeil ¢ KpyIibIM IOIEpEeYHbIM
ceyeHueM. HanpsikeHus u nepemMeleHus Ipyu Kpy4eHuu

13

Tema 5: CnBur u KpyueHue (IpoAoKEHHE).
KpaTKOG COACPIKaHUEC: CraTtndecku HEOIPCACINMBIC 3a/1a4y IPU KPYUCHUHN

14

Tewma 5: CaBur u KpydeHue (PO I0KEHHE).

Kpatkoe conepsxanue: Kpyuenue crep:kHel HEKPYIJIOTO MOMEPEYHOro ceueHus. Jlemnananus HeKpyribix
cedeHuit mpu KpydeHuu. [loHsATHE 0 CBOOOTHOM M CTECHEHHOM KpydeHHH. CBOOOJHOE KpydeHHE
CTCp)KHefI CIIJIOITHOTO NPAMOYTOJIbHOTO CEYCHUA

15

Tema 5: CnBur u KkpydyeHue (OKOHYaHHE).

Kpatkoe cogepxanue: CB0O0HOE KPyUEHHE TOHKOCTEHHBIX CTEPIKHEN OTKPBITOTO M 3aMKHYTOTO
npodumns. ®opmyna bpeara. PacdeTsl Ha MPOYHOCTH U )KECTKOCTh. PacueT cTambHOU MUITHMHIPHYECKON
MPYXHUHBI C MAJIBIM ILIAIOM BUTKA Ha PacTSKEHHE

16

Tema 6: HanpskeHHOE 1 e pOPMUPOBAHHOE COCTOSIHUSA B TOUKE.
KpaTxoe COACpIKaHUEC: HaHpﬂ)KGHHOG COCTOAHHE B TOUYKEC U €TI0 BUIBI. [TonsTue o TEH30pC HaHpSI)KCHHﬁ.
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Tema 6: HanpsbxenHnoe u 1e)opMupoBaHHOE COCTOSTHUS B TOUKE (MPOJOIDKEHHE).
KpaTKOC COACpIKAHUE! Hanp;mceHI/m B HAKJIOHHBIX IIJIOIIAJAKaX IMPH IMJIOCKOM HAIIPAKCHHOM COCTOSIHUU.
I'maBHEBIC HaOMPAKCHUA U ONIPEACIICHNUE TTOJIOKCHUA I'TTAaBHBIX IIOMIAIOK. 3KCTpeMaHBHBIe KaCcaTCJIbHBIC
HaIpsHKCHUA.
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Tema 6: HanpsbxkeHHOE 1 AepOPMUPOBAHHOE COCTOSIHUS B TOUKE (OKOHYAHHUE).
Kparkoe coneprxanue: [lepopmMrupoBaHHOE cocTOsIHUE B Touke. [ 1aBHbIE edopmannu.
3KCHepI/IMeHTaHLHO€ OIIpEACICHUEC ,Z[C(l)OpMaHI/II\/'I u Hanpmxe}mﬁ METOAOM TEH30MCTPHUHU.
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Tema 7: KoHnieHTpamus HanpspKeHHi.
Kpatkoe coneprxanue: [IoHATHE O KOHLIEHTpALMU HANPSKEHUM U €€ BIMAHUSA HA IIPOYHOCTh 2JIEMEHTOB
KOHCTpYKUMHA. KOHTaKTHBIE HANPSHKEHMUS.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

20

Tema 8: OCHOBBI TEOPUH NTEPEMEILIEHU.
Kparkoe conepxanue: [lepemernenus npu nzrude. Tounoe n npubnmkenHoe nuddepeHuanbHbe
YpaBHCHUSA OCHU I/ISOFHyTOﬁ OanKu. MeTOZ[ HCMOCPCACTBECHHOT'O UHTCTPUPOBAHU.

21 |Tema 8: OcHOBBI TEOPUH NIEPEMENICHHH (TPOJTOHKCHHE).
Kpatkoe comeprkanue: YHHUBEpCAIbHOES yPaBHECHUE YIIPYTOH JIMHUHU (METO HAaYaJIbHBIX apaMeTpoB).

22 |(Tema 8: OCHOBBI TEOPHH MEPEMEIICHUI (OKOHYAHHE).
Kpatkoe conepxanue: ®opmyna Makcsenna-Mopa. TexHUKa BeIYMCIEHUH nHTErpaia Mopa.

23 |Tema 9: Meton cui.
Kpatkoe coneprkanue: CTaTHUSCKH HEOHPEACIIINMBIC CHCTEMBL. PacueT cTaTH4ecky HeopeJeIMMBIX
CHCTEM I10 METOAY CHUIL.

24 |Tema 10: CnoxxHOE COMPOTUBIICHHUE.
Kpatkoe coneprkanue: I[TocTpoeHHe SMI0Op BHYTPEHHHUX CUJI B OOIIEM CITydae CJI0KHOTO CONPOTHBIICHUS.
Kocotit m3ru6. BHenenTpeHHoe pacTshkeHue-cxarue. M3rud ¢ xpydenueM. OnpeneneHue mepeMereHuit
TPH CJIO)KHOM BO3JCHCTBUH.

25 |Tema 11: Kputepuu MpoYHOCTH U IJIACTUYHOCTH.
Kpatkoe conepxanune: OLeHKa IPOYHOCTH IIPH CII0KHOM HalpspKeHHOM cocTossHuH (Teopuu IpovyHOCTH).

26 |Tema 12: YCTOWYHBOCTD CXKATBIX CTEPIKHEH.
Kparkoe conepxanue: YcroiunBas U HeycToituuBas popmMbl paBHOBecusl. [ToHsATHE 0 KPUTHUECKOH cue
JUTSI COKaTBIX cTepykHel. Dopmyna Diinepa.

27 |(Tema 12: YCTOWYMBOCTH CIKATBIX CTEPIKHEH (OKOHUAHUE).
Kpatkoe comepikanue: [IpakTuueckue criocoObl pacyeTa CKaThIX CTEPIKHEH.

28 |Tema 13: [IpomonbHO-TIONIEPEUHBINA U3THO.
Kpatkoe conepxanne: OnpeneneHue HapsHKSHAH U epeMenieHHi PU MPOJII0IEHO-TIONIEPEYHOM H3rHOe.

29 (Tema 14: lunamuueckoe AeiCTBUE HATPY3KHU.
KpaTKoe COACPIKAHUE: TTIOHATUE O TMHAMHUYCCKOM I[eﬁCTBHPI Harpysku. IIBI/I)KeHI/Ie TCJI C TOCTOSAHHBIM
yckopeHueM. J[nHaMuueckuii KoapQUIUEHT.

30 [Tema 14: lunamudeckoe JACHCTBHE HArPy3KH (OKOHYAHHUE).
Kpatkoe conepkanue: [lorstue 00 ynapHOM neiicTBUU HArpy3Ku. [IpogonbHeId yaap, monepedHsIi yaap,
TOPU30HTANbHBIN yIap, BEpTUKAIbHBIA yaap.

31 |Tema 15: [IpouHOCTH MaTEpPHAIIOB MPH MUKIMYECKH MEHSIIUXCS HATIPSHKCHHSX.
Kpatkoe coneprxanne: OCHOBHBIE IOHATHA 00 YCTAJIOCTH M XapaKTepUCTUKH IHKIIa. KpuBas ycTamocTH.
Hpe):[en BBIHOCJIMBOCTH. I[I/Ial"paMMa MPEACIbHBIX aMITIUTY 1. q)aKTOpI)I, BJIMAIONINE HA CHMKCHUEC MIPEaCiia
BeIHOCIIMBOCTH. KoadduireHT 3anaca ycTanocTHON MPOYHOCTH.

32 |Tema 16: OCHOBBI MEXaHHUKH TPEIIHH.
Kpatkoe conepkanue: @opmyna ['puddurca. KoappumeHT HHTCHCHBHOCTH HATIPSHKCHHN.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie pabOThHI

Ne

i HanmenoBanme mabopaTopHbIX paboT / KpaTKOe coiepKaHue

1 |HcmpiTanue pacTshKeHHE M CKAaTHE CTATbHOTO 00pasiia B mpejenax ynpyrux Ha
nedopMaruit
Omnpenenenre Moayst ynpyroct u kodddurnuenta [Tyaccona. ITpoBepka 3akoHa ['yka.
2 HBy‘lCHI/IC AuarpamMm pacTsKCHUA MaHOyrﬂepOHHCTOﬁ CTallu, HCFHpOBaHHOﬁ CTalinu u

qyryHa




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

[TocTpoenne nuarpaMM pacTsDKEHUS MAJIOYTIEPOANCTON CTAJH, IETHPOBAHHON CTAIN M YyTyHa.
OnpezneneHye MEXaHUYECKUX XapaKTEPUCTUK YKa3aHHBIX MaTepUAJIOB IIPU PACTSHKEHUH.

W3ydeHnue quarpamMm cyxaTHsi MaJIOYTJIEPOIUCTON CTaJIU, YyT'yHa U IPEBECUHBI
HOCTpOGHI/Ie JAuarpamMm CxKaTtus MaJ'IO}’FJIepO)IPICTOﬁ cTaliy,
4yyryHa v 1p€BCCUHBI. OnpeaeneHI/Ie MEXaHUYCCKUX XapPaKTCPUCTUK YKAa3aHHbIX MaTCPUAJIOB IIPU CIKATHUU.

HcnpiTanue AByTaBpOBOW OaIKy HAa U3rHO (30HA MOMEPEYHOro N3rnoda).
OnpezneneHre HOPMaIbHBIX M KacaTeIbHBIX HAPSHKCHUH B 30HE ITOTIEPEYHOT0 M3TH0a.

Ucnbitanne oOpa3iioB Ha KpydeHUE.
Onpe,ueneHI/[e KaCaTCJIbHbBIX HaHpH)KeHI/Iﬁ 1 YI'JIOB 3aKpYy4YUBAHUA IPU KPYUCHUU.

HcnbiTanue AByTaBpOBOW OaJIKK HA M3TMO (30HA YUCTOTO U3TH0a).
HOCTpOGHI/Ie OMIOPbI HOpMaJIbHBIX HaHpH)KeHI/Iﬁ B 30HE YHUCTOro U3ruoda.

HcnpiTaHnne cTaabHOU HHHHHHpH‘ICCKOﬁ IMPY>XKUHbI ¢ MAJIBIM II4aI'OM BHUTKaA
Onpez[eneHHe JKCCTKOCTH MPYKUHBI C MaJIBIM IIarOM BUTKA.

OmnbITHAs TPOBEPKa BEJTMYMHBI OTIOPHOW PEAKIIMU HEPa3pe3HOH Oalku
CpaBHeHHE SKCIIEPUMEHTAIHHON OMOPHOI peakny Hepa3pe3Hoil OallKK C TEOPETHICCKOH.

HpaKTI/ILIGCKI/IC 3aHATHUA

/o

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

Merton ceuenuii.
Onpez[eneHI/Ie BHyTPEHCHI/IX CUII B HOHepe‘IHBIX CCUCHUAX CTep)I(Heﬁ HpI/I paCTSDKeHI/II/I-C)KaTI/II/I, I/I3FI/I6€,
Kpy4YECHUHU.

[TocTpoeHue 31m0p BHYTPEHHUX YCUIIHI.
[TocTpoenue 3m0p NPOAOIBHBIX CHIT; KPYTAIIUX MOMEHTOB.

[TocTpoeHue 3m0p BHYTPEHHUX YCUIIHI.
ITocTpoeHue 3Mmrop MOMEPEUHBIX CHII U M3THOAIOIINX MOMEHTOB B KOHCOJIH 1 OaJIke Ha ABYX IIapHUPHBIX
oropax.

[TocTpoeHue 3110p BHYTPEHHUX YCHITU.
HOCTpOCHI/Ie OMIOP HNOMNCPEUHBIX CHUIT U 1/13r1/16a}0mnx MOMEHTOB B COCTaBHOM MHOFOHpOHGTHOﬁ OaJke.

Pacuer cratudecku OIPCACIIMMBIX CTCPIKHEBBIX CUCTEM IIPHU HCHTPAJIIBHOM PACTAKCHUN -

CXXaTuu
Omnpeenenre HaNPsDKEHUH U 1eOpMaLMi IPH PaCTSIKEHUH-CKATHU B CTATHUECKH OTPEACITUMBIX
CTEPKHEBBIX CUCTEMAX.

Pacuer cratnueckn HCOMPCACIIMMBIX CTCPIKHEBBIX CUCTEM IIPU HCHTPAJIBLHOM

PACTAKCHHUU-CI)KATHHN
OHpCZ[eHeHI/IC HaHp?[)KCHI/Iﬁ n Z[C(bOpMaLII/II\/'I IpU paCTAKECHUUN-CIKATHHU B CTATUYCCKH HEONIPCACTITUMBIX
CTCPIKHCBBIX CUCTEMAX. HaHpﬂ)I(eHI/Iﬂ Ha HAKJIOHHBIX ITIJIOIIaJKax.

Pacuer cratndecku HCEOMPCACIIMMBIX CTCPKHECBBIX CUCTEM IIPU HCHTPAJIBHOM

PacCTAXKCHUN-CKATUU
Onpenenenne HAMPsDKEHNUH U teopMannii B CTATHYECKH HEOTPEISIMMBIX CTEPIKHEBBIX CUCTEMax Ha
JIeCTBHE TEMIIEPATYPBI, a TAK)KE ONPEACIICHIE MOHTAKHBIX HANPSIKEHUM.

I'eomeTpuyeckre XapakKTEpUCTUKH ITONIEPEYHBIX CEUEHUN
OHpeﬂeJ’IGHI/IC TCOMETPHUUICCKUX XAPACKTEPUCTUK 33[[3‘{1/1 Ha BBIYMCJICHHUE TCOMETPHUICCKUX XapAKTCPUCTUK
CIUIOIIHBIX CEYCHMIA.

FCOMeTpI/IquKI/IC XapPaKTCPUCTUKHU ITONICPCYHBIX CEUCHHUI

33}13‘{1/1 Ha BBIYHCIICHUE TCOMETPHUUCCKUX XapaKTCPUCTHUK COCTABHBIX CEUCHMH.
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[psimoit u3ru6.
IIprmeps! o pacdeTa 6aloK Ha IPOYHOCTH IT0 HOPMAIEHBIM HAIIPSDKEHISIM




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/11
11 |[Ipstmoit u3rud.
[Ipumepsl pacuera Gaslok Ha AEHCTBUE KacaTeNbHBIX HAIIPSIKCHUH.
12 |[Ipsimoii u3ruo.
Pacuer CBApHLIX U OOITOBBIX COCZ[I/IHGHI/Iﬁ B COCTaBHBIX M3rn0aeMbIX OajaKax.
13 |[Ipstmoit u3ruo.
OmnpenerneHne TPy30H0abEMHOCTH N3rHOaeMOi OaNK NCXOAS U3 TIPEACIbHOM paboTH B yIIPYTol CTaand U
B CTaAuH NIPEACIBHOTO PaBHOBECHUSA
14 |CnBur u kpyueHue
HpI/IMepLI OIIPEACIICHUA KaCaTCIbHbIX HaHpﬂ)KeHI/[ﬁ 1 pacyCThl HA IMPOYHOCTDL MPHU KPYUCHUU CTCPIKHS C
KPYIJIBIM CCYCHUEM.
15 |CaBur u KpydyeHue
HpI/IMepLI OIIPEACICHUA KaCaTCIbHbIX HaHpH)KeHI/Iﬁ 1 pacyCThl HA IMTPOYHOCTDL IPHU CBO60[[HOM KpYy4YC€HUU
TOHKOCTCHHOI'O CTCPIKHA OTKPBITOI'O HpO(bI/IHﬂ.
16 |CnBur u KpydeHue
HpI/IMepLI OIIPEACIICHNA KaCaTCIbHbBIX HaprI)I(eHPII;‘I 1 pacyYCThl HA IPOYHOCTDL IIPHU CBO6OZ[HOM Kpy4YCHHNU
TOHKOCTCHHOI'O CTCPIKHS 3aMKHYTOI'O HpO(bI/IHﬂ.
17 |KoHuerpoalus HanpspKeHUH
IIpumepsl pacueToB HAa KOHLIEHTPALUIO HAIIPSHKCHUH
18 |OcHOBBI TEOpUHU MIEPEMEILICHUI
HpI/IMepLI OIIPEACIICHUA HepeMCH.[eHI/Iﬁ METOAOM HEMOCPCACTBCHHOTO UHTCTPHUPOBAHU
19 |OcHoBHI TeOpUM MEpEMEIICHUI
HpI/IMepLI OIIPEACIICHUA HepeMCH.[eHI/Iﬁ MCTOAOM HaYaJIbHBIX IMapaMETpPOB.
20 |(OcHOBBI TEOPUH MEPEMEIICHUN
[Tpumeps! onpeencHus nepeMenicHnil B 6ankax MmetoqoM Makceeiuia-Mopa. [Ipumenenue Gopmy
YHUCJICHHOTO UHTCTPUPOBAHUS.
21 |Merox cun
Pacuer cratnuecku HEONPECACITINMBbIX 0aIoK METOAOM CHJI
22 |Meton cui
Pacuer cratnuecku HEONPECACITINMBIX IJIOCKUX paM METOA0M CHJI
23 |CnoxxHO€ CONPOTUBIIEHUE
ITocTpoenue 3m0p BHYTPEHHUX CUII B IPOCTPAHCTBEHHOM JIOMaHOM Opyce.
24 |CnoxxHoe CONpPOTUBIIEHUE
Pacuer Ha MPOYHOCTH M KECTKOCTH MPOCTPAHCTBEHHOTO JIOMaHOT0 Opyca.
25 |CnoxHOE CONPOTUBIICHHE
PacueTsl Ha BHCIHCHTPCHHOC CIXKATHUC.
26 |CrosxHOE CONPOTHUBIICHHE
PacueTs! Ha KOCO# M3rHb
27 |CnoxxHoe CONpOTUBIICHUE
PacueTs! Ha U3rub U KpydeHHE
28 |YCTOWYHMBOCTH CXKATHIX CTEPIKHEH
Pacuer CTCp)I(HCﬁ Ha NCHTPAJIbHOC CXKaTue. OHPCHGHCHI/IC KPpUTUYECKUX HArpy30K.
29 |YCTOWYHBOCTH CXKATBIX CTEPIKHEH
Pacuer CTCp)I(HCﬁ Ha ONCHTPAJIbHOC CXKaTHeC. HOH60p CeqCHHﬁ, OIPCACIICHNUE JOITYCKAEMbIX HAarpy3oK.
30 ([IpomoapHO-TIONIEPEYHBIN U3THO
Pacuet crep>kHs Ha IPOJOTBHO-TIONIEPEUHBINH N3N0
31 |[AuHamuyeckoe NeHCTBUE HATPY3KH.

Pacuer KOHCTPYKIIMI Ha IEHCTBHE yIApHBIX Harpy3oK.
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HpO‘-IHOCTB MaTCpHraJIOB IIPU NUKINYCCKU MCHAIINXCS HAIPSIKCHUAX.
Pacuetsl Ha MMPOYHOCTH IpH JIeUCTBUMN TMEPEMCHHBIX BO BPpEMCHHN HArpy30K

4.3. CamocrosiTenbHas padoTa 00y4daroImmxCs.

/o

Bun camocrosTensHOM paboThI

Hampspkenus, aegopmanuu u nepeMenieHus. BHyTpeHHue yCuvs B TOTIEPEYHBIX
CEUYCHUSX cTepKHEeH. M3ydeHue Teopuu 1o KOHCIEKTY JICKITUK 1 1o yueOonukam [1], [2],
[3]. Bemmoanenue PI'P-1. [ToaroroBka k mpakTHYECKUM U J1a0OPaTOPHBIM 3aHATHSIM.
[Tocemenne KOHCYNbTALMN TIPETIOAABATEIS.

[TocTpoeHnuue 310p BHYTPEHHUX YCUIUH. M3ydeHne Teopun 1o KOHCTIEKTY JICKITUH H 110
yueOnukam [1], [2], [3]. Bemmonnenue PI'P-1. TlogroroBka kK mpakTHYECKUM U
nabopaTopHBIM 3aHATHAM. [locelienre KOHCYIbTallui TPEerno/1aBaTels.

Pactspxenue u cxxarue crepxkaeit. Hanpsokenus, nepopmanuu. 3akon 'yka. U3yuenue
TEOPUU MO KOHCIEKTY JIeKUUH U o yuebnukam [1], [2], [3]. Beimonunenue PI'P-2.
[ToaroroBka K MpakTUYECKUM U JabopaTopHbIM 3aHATHAM. [locenenne KOHCYIbTaIHi
MIPEno1aBaTells.

Mexannyeckue cBolicTBa MaTepuaioB. JluarpaMmbl pacTsHKeHHUS U ckaTusl. PacueTsl Ha
npouHOCTh. CTaTUYECKU HEOIPEACIMMBIEC 3a/]a4l MPU PaCTsHKEHUU—CxKaTuu M3yuenue
TEOPHUH TI0 KOHCIIEKTY JIEKIUH U 1o yuebuukam [1], [2], [3]. Bermomaenue PI'P-2.
[ToaroroBka K mMpakTUYECKUM U J1abopaTopHbIM 3aHATUsIM. [locelieHne KOHCyIbTalui
npernoaaBaress.

I'eomeTprueckue XapakTEpUCTUKH NTONEPEYHBIX ceueHN CTaTUYeCKUE MOMEHTHI, LIEHTP
TsokecTH. OceBble M LIEHTPOOEKHbIE MOMEHThI MHEPIIMH. MOMEHTHI MHEPLIUU
npocteiimux ¢uryp. MzydeHne Teopuu mo KOHCIEKTY JeKIui u 1o yuyebnukam [1], [2],
[3]. Bemmonnenue PI'P-3. IToaroroBka Kk NpakTHYeCKUM U 1a0OpaTOPHBIM
3anaTtusM.[locenienne KOHCYIbTalMi TPEenoaaBaTesis

['maBHBIE MOMEHTHI MHEPLIUHU. BpIuncieHrne MOMEHTOB MHEPLIMU IPU NapauIeIbHOM
NepeHoce U MoBopoTe oceil. M3ydueHne Teopuu no KOHCHEKTY JEKIUI U 110 ydeOHUKaM
[1], [2], [3]. Bemonnenue PT'P-3. [ToaroroBka K MpakTUYECKUM U 1aOOPATOPHBIM
3ansTusM.Ilocemenne KOHCyIbTalMi IPENoJaBaTeNs

[Tpsimoii u3ru6. OcHOBHBIE ONpeAETCHUS U TUIoTe3bl. HopMalnibHbIe HalpsHKeHUS.
W3ydeHnue Teopuu Mo KOHCIEKTY JeKiui u no yuyeOnukam [1], [2], [3]. [loaroroBka k
MPaKTUYECKUM U JabopaTopHbIM 3aHsATUSIM. Boinonnenue PI'P-3. [Tocemenue
KOHCYJIbTallU MPENoIaBaTesst

Panmonaneueie ceuenus npu usrude. ®opmyna XKypasckoro. [lonstue nentpa uzruda.
W3ydenne Teopuu Mo KOHCIEKTY JeKiui u mo yuebnukam [1], [2], [3]. [TonroroBka k
NPaKTUYECKUM U JTabopaTopHbIM 3aHATUsAM. Brinonnenue PI'P-3. Tocemenue
KOHCYJIbTAI[Mi NPEno1aBaTes

Cnsur u kpyuenue. [lonarue o uncrom casure. Kpyuenue crepxkHel ¢ KpyIiIbIM
norepevyHbIM ceueHueM. Hampsokenust v nepeMenieHus npu KkpyueHun. Ctatudecku
HeolpeAeNuMbIe 3a/1a4M NPU KpydeHuH. M3ydeHne Teopuu no KOHCHEKTY JEKIUH U 110
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yueOHuKaM [1], [2], [3]. [loaroToBka K IpakTHYECKUM U JJA0OPATOPHBIM 3aHITHSIM.
Brimonnenue PI'P-3. [Tocenienue KoHCYIbTalUM MpEno1aBaTes

10

Crarndecku HeoNnpeaeIINMbIe CUCTEMBI. PacueT craTuuecky HEONpPEeAeIUMbIX CUCTEM
1o MeToy cril. M3yueHne Teopuu 1o KOHCIIEKTY JEKIU U 1o yueOHukam [1], [2], [4].
IToaroroBka k nmpakTuyeckum 3aHsATuaM. Beimonnenue PI'P-4. [Tocemenue
KOHCYJIbTallu} IIPEToJaBaTess

11

Crnoxnoe conporusnenue. [locrpoenue smtop. Kocoit n3ru6. Buenenrpennoe
pactspkeHue-cxkarue. M3rub ¢ kpydenuem. OnpenencHne nepeMenieHuil mpy CI0KHOM
BO3JICUCTBUH. M3ydyeHHEe TEOpUHU IO KOHCTICKTY JICKIUH U o yueOnukam [1], [2], [4].
IToaroroBka k mpakTuyeckum 3aHsATuaM. Beimonnenue PI'P-5. [Tocemenue
KOHCYJIbTAIUi Mpeno1aBaTes.

12

OrneHka MpOYHOCTH MPU CII0KHOM HanpsbkeHHOM cocTtosiHuu (Teopun mpoyHoCcTH).
N3yuenune Teopun 1o KOHCIEKTY JEKIui U 1o yueoHukam [ 1], [2], [4]. [ToaroToBka Kk
MpakTUYECKUM 3aHATUsIM. Beinonnenue PI'P-5. [locemenne koHcynbTanui
MIPEno/1aBaTelis

13

Y CTOMYUBOCTD CKATBIX CTEPXKHEU. Y CTONYMBAs U HEyCTONYMBask (POPMBI PAaBHOBECHSI.
[lonsiTHE O KPUTHUECKOM cuiie Ui cKaThiX crepkHel. Dopmyina Ditnepa. M3yuenue
TEOPUU MO KOHCHEKTY JIeKIUi U no yuebuukam [1], [2], [4]. [lonrotoBka k
MpakTU4ecKuM 3aHATusM. Beinonnenue PI'P-6. Ilocenienue koHCynbTamnmii
MPEIoJaBaTes

14

[IpakTHyeckne criocoObl pacyera CKaThIX cTepkHed. [IpoaoapHO-TIonepevHbIi n3ruo.
N3yuenune Teopun 1o KOHCMEKTY JeKIui U 1o yueoHukam [ 1], [2], [4]. [ToaroToBka k
npakTuueckum 3auatusim. Beimmonnenue PI'P-6. Tlocemnienue koHCynbTammii
IIpEIoaaBaTest

15

Brinonnenune pacuetHo-rpaduyeckoit paboThl.

16

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

17

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeUeHb TEM PaCUETHO-TpaPUIECKUX padoT
1. PacueTtHo-Tpaduueckue padotsl (PI'P), BeimonHsiembie B 3-M ceMecTpe:

PI'P Ne 1 — IToctpoenue a1mrop BHyTPEHHUX YCHIIAN

PI'P Ne 2— PacyeT cTtaTUdecKH ONpeaeIMbIX U HEONIPEASIMMBIX 3a/1a4 MpU

PaCTAXKCHUN-CIKATUH

PI'P Ne 3 Pacuert cTepskHel Ha U3TMO U KpyUueHHUe
2. Pacuetno-rpaduueckue padotsl (PI'P), Beimonnsemsie B 4-M cemecTpe:

PTP Ne 4 — TIloctpoeHue »miop BHYTPEHHHUX YCWIMH B CTaTUYECKHU-

HEOIIpEIeIMMON pamMe

PIP Ne 5 — Pacuer mnpoCTpaHCTBEHHOTO CTEpXKHA Ha CJOKHOE

CONPOTUBIICHUE




PI'P Ne 6 — Pacuer cTepxHel Ha yCTOMYMBOCTh U MPOJAO0JILHO-TIONEPEUHBIN
n3THUO

5. IlepeueHp wu3IaHMM, KOTOpHIE PEKOMEHAYETCS MCIOJIb30BaTh TPH
OCBOECHUU JUCHUIUIAHBI (MOAYJIA).

No bu6

nonmorpapuveckoe Mecro soctyma
/11 ONHUCaHue
1 ConpoTHBICHHE https://djvu.online/file/qaZe1QxwhthNH

MaTepuanoB: Y4eOHUK
115 By30B / A.B.
Aunexcannipos, B.JI.
IToranos, b.11. /lepxaBuH;
noj penakuueit A.B.
Anekcanapoa. — 3-¢ u3Jl.
ucnp. M.: Beiciias
mkoJja, 2003. — 560 c. —
ISBN 5-06-003732-0

2 ConpoTuBieHUE https://e.lanbook.com/book/106484?category=931°.%27publisher

MaTCpPHaJIOB: yqe6Hoe
nocobue / B.1.
®eonocbeB. — 17-e uz.
— Mocksa : MI'TY um.
baymana, 2018. — 542 c. —
ISBN 978-5-7038-4819-7
3 | CompoTHBIICcHHE https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-
MaTepuasoB. resheniyu-zadach-v-2-ch-chast-1-539710

PykoBOZCTBO K peLIeHHIO
3az1a4 B 2 4. Yacrts 1:
y4yeOHOe TmocoOue Jist
By30B / I'. M. UukoBuy,
JI.C. Munus, A.N.
BuHOKYpOB ; 101
penaxkuueit JI.C. MunuHa.
— 4-e w31, ucp. U 0. —
Mocksa: U3narenscTBo
Opaiit, 2024. — 324 c. —
ISBN 978-5-534-09129-8
4 | ConporuBneHue https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-
MaTEpHAIIOB. resheniyu-zadach-v-2-ch-chast-2-539783

PykoBOACTBO K pelnieHuto
3a7a4 B 2 4. YacTs 2:
yae0HOe ocooue st
By30B / I'. M. N1ikoBuy,




JI.C. Munus, A.N.
Bunokypos ; oz
penaxkuueii JI.C. MunuHa.
— 4-e 3., UCIIp. U JI0M. —
MockBa: U3naTeancTBO
Opaiit, 2024. — 299 ¢

6. IlepecdueHb COBPEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBHIE MOTYT HCIOJIB30BAaThCSA IPH
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

http://library.miit.ru/ - Yuebusie momynu B anekrponHoii 6ubnnorexke HTh
MUUT.

http://e.lanbook.com/ - DnekTpoHHO-0MOIMOTEUHAs crcTeMa M31aTenbeTBO
«JlaHby.

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaHSIEMOTO
MpOrpaMMHOro oOecredyeHus, B TOM 4YHUCIE OTEYECTBEHHOrO MPOU3BOCTBA,
HEO0OXOIMMOTrO /I OCBOCHUS AUCITUTLIIUHBI (MOIYJIs).

Jnst  3aHATHA B KOMIBIOTEPHOM  Kjacce Kadenphsl  HCIOIb3YeTCs
pa3paboTaHHOE COTpPYIHHMKaMH Kadeapbl mporpaMMHOE oOecrieueHue u Habop
TECTOBBIX 3aJIaHUM, UCTIOJIb3YIONIUX onepainoHHyo cucrema Windows 7 uiu XP,
Microsoft Office 2007 nunu 2010.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

[Tpu mpoBeneHnMM ayIUTOPHBIX 3aHATUN B ayJIUTOPUHU JOJDKEH OBITH ME,
J0CKa, TPOEKTOP, TMO3BOJSIONIMN OTOOpakaTh 00pa3 HJKpaHa MOHHUTOpa Ha
OOJIBIIIOM JKpaHE.

[Tpu mpoBeneHuu I1aOOpPATOPHBIX 3aHATHI HCIONb3yeTcs 000pyAOBaHUE
nabopatopun «Ucnbrtanue marepuanon» (I'VK Nel, ayauropus 1145), a umenno
THJIpaBIMYECKUE UCTIBITATEIbHbIC MATHHBI, TO3BOJISIONINE TPOBOAUTH UCTIHITAHUS
00pa3IoB MaTepHUaIoB Ha PACTsHKEHUE, C)KaTHE, U3THO, KpydeHHE TIPU Harpy3Kax
OT HECKOJIBKHMX JIECATKOB JIO HECKOJIBKUX cOTeH KH u cTtpouth B pexxume on-line
JArarpamMMbl pacTsSKEHHUS, CXKaTHsI, CABUTa, B TOM YHCJIC HCTBITATeNIbHAS MallliHA
Tiratest 2150 u cuctema coopa nanubix Spider§, a Takxe Npy>KHMHHbIE YCTAHOBKH,
MO3BOJIAIOIINE PEATU30BaTh CKUMAIOIIME WK pacTaruBatonue ycumius 1o 50 kH.

9. ®opmMa MPOMEKyTOUHOMN aTTECTAINH:



3auer B 3 cemecTpe.
Dk3ameH B 4 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OHCHO‘IHLIE? MaTcpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe)I(YTO‘-IHOﬁ

aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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