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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-TEXHOJIOTMUYECKUX MAIINH U KOMIUIEKCOB B CTEIICHH,
HEOOXOAUMON JJIi OCBOEHHMS METOJIOB pacyeTa Ha IMPOYHOCTh, >KECTKOCTh U
YCTOMYMBOCTh PA3IMYHBIX JIEMEHTOB KOHCTPYKILHM, UCIIOIb3YEMBIX B CIIOKHBIX
AKCIUTyaTallMOHHBIX YCIOBUAX IO JIEUCTBUEM KaK CTAaTUYECKHUX, TaK U
JTUHAMUYECKHUX HArpy30K.

3ajaun 0CBOEHUs NUCHMILIMHBI «CONPOTHUBIEHHE MaTEPUATIOBY: BEIpA0OTKA
HAaBBIKOB M YMEHHs IMOCTPOCHMSI M HCCIIEIOBAHUS MEXAHUKO-MATEMaTUYECKUX
MoOJieJIeH, aIeKBaTHO OMMUCHIBAIOIINX paObOTy peaslbHbIX COOPYKEHUI.

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

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

OIIK-1 - CnocoOeH pemaTh 3aga4u NpodheCcCUOHATIBHON ACSTEILHOCTH Ha
OCHOBE HCIIOJIB30BAHMS TCOPETHICCKUX M MPAKTHICCKUX OCHOB €CTECTBEHHBIX H
TEXHUYECKUX HAYK, a TAK’)Ke MaTeMaTUYECKOTO arapara.

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

3HaTh:

BUJIbI COIMPOTHUBIICHUS] U BHYTPEHHUE CHUJIOBBIC (DAKTOPHI, HAMPSHKEHUS,
nedopMali ¥ TMEPEMENICHUs, OLICHUTh HANPSKEHHOE COCTOSHHE B OIMACHOU
TOYKE U BBIOpATh METO/] OIICHKH MPOYHOCTHU

Baangern:

METOJIaMHU COCTABJICHUSI YPABHEHUIN PABHOBECHUS TBEPAOTO TeJa; METOJAMU
pacuera 3JIEMEHTOB KOHCTPYKIIMH HA IPOYHOCTh, KECTKOCTh U YCTOMYUBOCTH IIPU
CTaTUYECKOM U JUHAMUYECKOM HATPYKECHUU

Ymersb:

pelarb OCHOBHBIE 3aJa4yd MU BO3MOKHOCTH HAayKH O COINPOTUBIICHHUU
MaTepuajioB; OCHOBHBIE THIOTE3bl W IPUHLMWIBL, MPUHLMIBI COCTABICHUS
pPaCUETHBIX CXEM; METOJbl pacyeTa 3JIEMEHTOB KOHCTPYKLUMH Ha MPOYHOCTH,
KECTKOCTb U YCTOWYNBOCTh

3. O0beM AUCIUILIUHBI (MOIYJIs).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEeMKOCTh AMCIMIUIMHBI (MOIyJisa) coctaBiusier 9 3.e. (324
aKaJIeMUYECKUX yaca(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 ydeOHBIX 3aHIATHI Beero Cemectp
Ne3 | Ne4
KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 176 96 80
B Tom uucne:
3aHATHUS JEKIIMOHHOTO THUIIA 64 32 32
3aHATHSA CEMUHApPCKOTO TUMA 112 64 48

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM pabOThl OOydYarOUIUXCS C
nearoruaeckKuMu pabOTHUKAMHU U (WJIH) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU NPOBEACHUU
IPOMEKYTOUHOM aTTecTaluu cocrapisier 148 akagemuyeckux yaca (0B).

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. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |Tema 1: Beneuue.

KpaTKOC COACpIKaHUEC: Ponb Kypca «COHpOTI/IBJ'IeHI/ISI MaTepuaioB» B O6pa3OBaHI/II/I HWHIKXCHCpA - MEXaHHUKa.
I'unoress u MMPUHIHUIIBI. BI/IHLI Harpysok. PacueTHbIE CXEMBEL.

2 |Tema 1: BBenenue (npoJoymKeHue).

Kparkoe coneprxanue: Hanpspkenus, nedopManiu 1 nepeMenieHrs. BHyTpeHHUE YCHIIHSI B TIONIEPEYHBIX

CEUYEHUSX CTEPIKHEM.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Tema 1: Benenue (OKOHYaHHE).
Kpatkoe conepskanue: [locTpoeHuue smop BHyTPEHHUX YCHITUH.

Tema 2: llenTpanbHOE pacTsSKEHHUE U CKATUE CTEPIKHEH.
Kparkoe conepxxanune: Hanpsoxenus, nedpopmanun. Koaddumuent [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 (oxonyanue): LleHTpanbHOE pacTsHKEHUE U CXKATUE CTEPIKHEH.
KpaTKOC COACpIKaHUE: CraTtnuecku HCOMNPEACTIUMBIC 3aa4uU ITPU PACTAKCHUU—CIKATUU.

Tema 3: ['eomeTpruueckue XxapakKTepUCTUKH MOMEPEUYHBIX CEYCHUI
Kparkoe conepxanue: CTaTuueckre MOMEHTHI, IEHTP TshkecTH. OceBble U LIEHTPOOEKHBIE MOMEHTHI
MHEpUUH. MOMEHTBI MHEPLXH MPOoCTeHIINX QUryp.

Tema 3: 'eomeTpuyeckue XapakTepUCTUKU MONEPEUHBIX CEUEHUH (OKOHYAHUE)
KpaTKOC COACPIKaHUC! I'maBHBIC MOMEHTHI HWHCPpLUHN. Brrauciaenne MmomeHTOB HWHEPpLUHU IIPH NapaJlJIeJIbHOM
MEPEHOCC U MOBOPOTE oceilt

Tewma 4: TIpsimoii n3ruo.
Kpatkoe conepxanue: OCHOBHBIE OTpeIeNIeHUs U TUIIOTe3bl. HopManbHbie HaNps>KEHUSI.
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Tewma 4: IIpsmoii u3rud (IpoI0JDKEeHUE).
Kparkoe conepxanue: PannonanbsHblie ceyenus npu u3rude. ®opmysa XKypasckoro. [Tonstue nenrtpa
n3ruoa.

11

Tema 4: [Ipsamoii n3rud (OKOHYAHUE).
Kpatkoe conepkanue: Pacuer coctaBHBIX 0anok. M3rub crepkHEH B ynpyro-TiiacCTHIECKOH CTaIHH.

12

Tema 5: CoBur u KpydeHue.
Kpatkoe conepxanue: I[Tonarue o uuctom casure. Kpyuenue crepskHeil ¢ KpyIiIbIM TOIEpEYHbIM
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 kpyueHue (IIpoI0JKEHUE).

Kpatkoe conepsxanue: Kpyuenue crep:kHel HEKPYIJIOTO MOMEPEYHOro ceueHus. Jlemnananus HeKpyribix
cedeHuit mpu KpydeHuu. [loHaTHE 0 CBOOOIHOM M CTeCHEHHOM KpydeHHH. CBOOOTHOE KpyICHUE
CTCp)KHefI CIIJIOITHOTO NPAMOYTOJIbHOTO CEYCHUA

15

Tema 5: CnBur u KpydyeHue (OKOHYaHHE).

Kpatkoe coneprkanue: CB0oO0OJHOE KpyUeHHE TOHKOCTEHHBIX CTEPIKHEH OTKPHITOTO U 3aMKHYTOTO
npodunsa. ®opmyna bpeara. PacyeTsl Ha MPOYHOCTH U )KECTKOCTh. PacueT cTanbHOW NUITMHIPHIESCKON
MPY>KUHBI C MaJIbIM IIarOM BUTKA HA PACTSKEHUE

16

Tema 6: HanpsbxeHHoe 1 e pOPMUPOBAHHOE COCTOSIHUSA B TOUKE.
KpaTKOC COACpIKaHUE: HaHpﬂ)KeHHOG COCTOAHHE B TOUKEC U €TI0 BUIBI. [TonsTue o TEH30pC HaHpH)KCHHfI.

17

Tema 6: HanpsbxenHnoe u 1e)opMupoBaHHOE COCTOSTHUS B TOUKE (MPOJOIDKEHHE).
KpaTKOC COACpIKAHUE! Hanp;mceHI/m B HAKJIOHHBIX IUIOIMAAKAX MPU IJIOCKOM HANPSXKECHHOM COCTOAHHWH.
I'maBHEBIC HaOMPAKCHUA U ONIPEACIICHNUE TTOJIOKCHUA I'TTAaBHBIX IIOMIAIOK. 3KCTpeMaHBHBIe KacaTcCJIbHbBIC
HaIpsHKCHUA.

18

Tema 6: HanpsbxkeHHOE 1 AepOPMUPOBAHHOE COCTOSIHUS B TOUKE (OKOHYAHHUE).
Kparkoe coneprxanue: [lepopmMrupoBaHHOE cocTosiHIE B Touke. [ 1aBHBIE nedopmanni.
3KCHepI/IMeHTaHLHOC OIIpCACICHUC ne(bopMauMi/i u HaHpH)KCHI/Iﬁ METOAOM TCH30MCTPUHU.

19

Tema 7: KoHlleHTpamus Hanps>KeHUH.
Kpatkoe conepxanue: [loHsATHE 0 KOHIIEHTPAIIMN HANIPSHKEHUH U €€ BIMSHUS HA TPOYHOCTD AJIEMEHTOB
KOHCTpYKUU. KOHTaKTHBIE HANPSKEHMS.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

20

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

21 |Tema 8: OcHOBBI TEOPUH NIEPEMENICHHH (TPOJTOHKCHHE).
Kpatkoe coneprkanue: YHHUBEpCAIbHOE yPAaBHEHUE YIIPYTO# IMHUK (METO/] HAYAIbHBIX TAPAMETPOB).

22 (Tema 8: OCHOBBI TEOpPHH MEPEMEIICHUI (OKOHYAHHE).
Kpatkoe conepxxanue: ®opmyna Makcsenna-Mopa. TexHuKa BelYMCIEHUH nHTErpaiza Mopa.

23 |Tema 9: Metox cui.
Kpatkoe coneprkanue: CTaTHUECKH HEOIPEACTIINMBIC CHCTEMBL. PacueT cTaTH4ecku HeompeIeInMbIX
CHCTEM I10 METOAY CHUIL.

24 |Tema 10: Ciio>xHO€ COIIPOTUBIICHHE.
Kpartkoe coneprxanue: IlocTpoeHne 3ITI0p BHYTPEHHUX CHJI B OOIIEM CIIydae CJI0KHOTO COMPOTHBIICHHS.
Kocotit m3ru6. BHenenTpeHHOE pacTshkeHue-cxarue. M3rud ¢ xpydenueM. OnpeneneHue mepeMereHnit
TPH CJIO)KHOM BO3JCHCTBUH.

25 |Tema 11: Kputepuu mpo4HOCTH U MIACTUYHOCTH.
Kpatkoe conepxanune: OLeHKa IPOYHOCTH IIPH CII0KHOM HalpspKeHHOM cocTossHuH (Teopuu IpovyHOCTH).

26 |Tema 12: YCTOWYHBOCTD CXKATBIX CTEPIKHEH.
Kparkoe cozneprxanue: YcroiunBas U HeycToiuuBas GopMbl paBHOBecHs. [IoHsATHE 0 KpUTHUECKOU crle
JUTSI COKaTBIX cTepykHel. Dopmyna Dinepa.

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

28 |Tema 13: [IpomonbHO-TIOTIEPEUHBINA U3THO.
Kpatkoe conepxanune: OnpeneneHnue HapsHKeHN U epeMenieHHi PU MPOJIJ0IbHO-TIONIEPEYHOM H3rHbe.

29 (Tema 14: lunamudeckoe AeicTBUE HATPY3KH.
KpaTKOC COACPIKAHUE: TTIOHATUE O TMHAMHUYCCKOM I[eﬁCTBPIPI Harpysku. IIBI/I)KeHI/Ie TCJI C TOCTOAHHBIM
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 MaTepHAIIOB NMPH HUKIMYECKH MEHSIIMXCS HATPSDKECHHSX.
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
BeIHOCTTHBOCTH. KoaddunmeHT 3amaca ycTaaoCcTHOH MPOYHOCTH.

32 |(Tema 16: OCHOBBI MEXaHHUKH TPEIIIHH.
Kparkoe conepxanne: @opmyna I'puddurca. KoaddpunumueHT HHTEHCUBHOCTH HAaNPSDKEHUH.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie pabOThHI

Ne

i HanmenoBanme nabopatopHbIX paboT / KpaTKoe CoepKaHue

1 |HcmpiTanue pacTshKeHHE M CKAaTHE CTATbHOTO 00pasiia B mpejenax ynpyrux Ha
nedopMaruit
Onpenenenre MOayIst ynpyrocta u kodddunuenta [Tyaccona. IIpoBepka 3akoHa ['yka.
2 |M3yuyeHue AMarpamMM pacTsHKEHHs MAlOYTJIEPOAUCTON CTa, ISTUPOBAHHOM CTaIN U

qyryHa




/o

HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cofep kaHue

ITocTpoeHue quarpaMm pacTsKEHUSI MAJIOYTIIEPOAUCTOMN CTaH, JIETUPOBAaHHON CTAJIM U YyT'yHa.
OnpezneneHye MEXaHUYECKUX XapaKTEPUCTUK YKa3aHHBIX MaTepUAJIOB IIPU PACTSHKEHUH.

W3ydeHue quarpamMm cykaTusi MaJIOYTJIEPOIUCTON CTaIU, YyT'yHa U IPEBECUHBI
HOCTpOGHI/Ie JAuarpamMm CxKaTtus MaJ'IO}’FJIepO)IPICTOﬁ cTaliu,
4yyryHa v 1p€BCCUHBI. OHpeHeJ’ICHI/Ie MEXaHUYCCKUX XapPaKTCPUCTUK YKAa3aHHbIX MaTCPUAJIOB IIPU CIKATHUU.

HcnpiTanue AByTaBpOBOW OaIKy HAa U3rHO (30HA MOMEPEYHOro N3rnoda).
OmnpezneneHne HOPMaJIbHBIX M KacaTeNBbHBIX HANIPSHKCHUHN B 30HE TIONEPEIHOTO U3THOa.

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).
ITocTpoeHue 3mopsl HOPMAaJIbHBIX HANIPSDKEHUM B 30HE YHCTOTO M3ruba.

HcnpiTanue cTaabHOU HHHHHHpH‘lCCKOﬁ IIPY>XUHBI C MAJIBIM IAaI'OM BUTKa
Onpez[eneHI/Ie JKCCTKOCTH MPYKUHBI C MaJIBIM IIarOM BUTKA.

OnbITHas MPOBEPKA BEIMUMHBI ONIOPHOM peakuy Hepa3pe3Hoil Oanku
CpaBHeHHE SKCIIEPUMEHTAIHHON ONIOPHOM peaKkny Hepa3pe3HoH Oallku C TEOPETUIECKOM.

HpaKTI/ILIGCKI/IC 3aHATHUA

/o

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

Merton ceuenuii.
Onpez[eneHI/Ie BHyTpeHeHI/IX CHUII B HOHepe‘IHLIX CCUCHUAX CTep)KHeﬁ l'IpI/I paCTﬂ)KCHI/II/I-C)KaTI/II/I, I/I3FI/I6€,
Kpy4YECHUHU.

[TocTpoeHune m1op BHYTPEHHUX YCUIIHM.
[TocTpoenue 3Mm0p NPOAOIBHBIX CHIT; KPYTAIIUX MOMEHTOB.

ITocTpoeHue 310p BHYTPEHHUX YCUIIUM.
ITocTpoeHue 3Mmrop MOMEPEUHBIX CHII U M3THOAIONINX MOMEHTOB B KOHCOJIH U OaJIKke Ha ABYX IIaApHUPHBIX
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.

Pacuet cratuuecku HEOMMPCACINMBIX CTEPIKHEBBIX CUCTEM IIPU HCHTPAJIBHOM

PacCTsAXKECHUN-CKAaTU U
OHpeILGJ’IGHI/IC HaHpﬂ)KGHI/Iﬁ nu ,HG(i)OpMaHI/Iﬁ pU paCTAKECHUU-CIKATHHU B CTATUYCCKU HEOMIPCACTIUMBIX
CTCPIKHCBLIX CUCTEMAX. HaHpﬂ)KCHI/IH Ha HAKJIOHHBIX ITJIOIIaJKax.

Pacuer cratndecku HCEOMPCACIIMMBIX CTCPKHECBBIX CUCTEM IIPU HCHTPAJIBHOM

PacCTAXKCHUN-CKATUU
Omnpenenenre HAMPsDKEHUH U teopMannii B CTATUIECKH HEOTPEIEIMMBIX CTEPIKHEBBIX CUCTEMax Ha
JIeCTBHE TEMIIEPATYPBI, a TAK)KE ONPEACIICHIE MOHTAKHBIX HANPSIKEHUM.

I'eomeTpuyeckre XapakKTEpUCTUKH ITONIEPEYHBIX CEUEHUN
OHpeILGJ’IGHI/IC TCOMETPHUUICCKUX XAPACKTEPUCTUK 33[[3‘{1/1 Ha BBIYHCJICHHUE TECOMETPHUUCCKUX XapAKTCPUCTUK
CIUIOIIHBIX CEYCHMIA.

I'eomeTprueckre XxapakTepUCTUKU IIONIEPEYHBIX CEUCHUM
33,[[3.‘{1/1 Ha BBIYUCIICHUE TCOMETPHUCCKUX XapaKTCPUCTHUK COCTAaBHBIX CCUCHUH.
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[psimoit u3ruo.
TIpumeps! o pacueTa 6a0k Ha MPOYHOCTH TI0 HOPMATBHBIM HAMPSIKEHUSIM




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
11 |[Ipstmoit u3rud.
HpI/IMepI)I pacueTa OaJIoK Ha HeﬁCTBHe KacCcaTCJIbHBIX HaHpH)KeHI/Iﬁ.
12 |[Ipsimoii u3ruo.
Pacuer CBApHLIX U OOITOBBIX COGZ[I/IHCHI/Iﬁ B COCTaBHBIX M3rn0aeMbIX OajaKax.
13 |[Ipstmoit u3ruo.
OmnpenerneHne TPy30H0abEMHOCTH N3rHOaeMOi OaNK NCXOAS U3 TIPEACIbHOM paboTH B yIIPYTol CTaand U
B CTaAuH NIPEACIBHOTO PaAaBHOBECHUSA
14 |CnBur u kpyueHue
HpI/IMepI)I OIIPEACIICHUA KaCaTCIbHbIX HaHpﬂ)KeHI/[ﬁ 1 pacyCThl HA IMPOYHOCTDL MPHU KPYUCHUU CTCPIKHS C
KPYIJIBIM CCYCHUEM.
15 |CnaBur u kpyueHue
ITpumeps! onpeneneHns KacaTeIbHBIX HAPSDKEHUH U pacueTsl Ha IPOYHOCTh IPH CBOOOIHOM KPYUEHUHU
TOHKOCTCHHOI'O CTCPIKHA OTKPBITOI'O HpO(l)I/IJ'Iﬂ.
16 |CnBur u KpydeHue
HpI/IMepLI OIIPEACICHNA KaCaTCIbHbBIX HaHpH)KeHPII;‘I 1 pacyYCThl HA MIPOIHOCTL IIPpHU CB060,Z[HOM KpYy4YCHHNHU
TOHKOCTCHHOI'O CTCPIKHS 3aMKHYTOT'O HpO(I)I/IJ'IH.
17 |KoHuerpoalus HanpspKeHUH
IIpumepsl pacueToB HAa KOHLIEHTPALUIO HAIIPSHKCHUH
18 |OcHOBBI TEOpUHU MIEPEMEILICHUI
HpI/IMepLI OIIPEACIICHUA HepeMeH.[eHI/Iﬁ MCTOAOM HCIIOCPEACTBEHHOTI'O HHTCTPHUPOBAHUA
19 |OcHoBHI TeOpUM MEpEMEIICHUI
HpI/IMCpLI OIIpEAC/ICHUA HCpeMCH.[eHI/Iﬁ MCETOAOM Ha4YaJIbHBIX IapaMETpPOB.
20 |OcHOBBI TEOPUU MEPEMEILICHUN
ITpumepsl onpeeseHus nepeMenicHnii B bankax MmeroqoM Makcseiuia-Mopa. [Ipumenenue Gopmyi
YHUCJICHHOTO UHTCTPUPOBAHUS.
21 |Merox cun
Pacuer cratnuecku HEONPECACITINMBbIX 0aIoK METOAOM CHJI
22 |Meron cun
Pacuer cratnuecku HEONPECACITINMBIX IJIOCKUX paM METOA0M CHJI
23 |CnoxHOE COMPOTHBIICHHE
ITocTpoenue 3mop BHYTPEHHUX CHII B IPOCTPAHCTBEHHOM JIOMaHOM Opyce.
24 |CnoxxHoe CONpPOTUBIIEHUE
PacueT Ha MPOYHOCTH U KECTKOCTH MPOCTPAHCTBEHHOTO JIOMaHOTO Opyca.
25 |CnoxHOE CONPOTHBIICHHE
PacueTnl Ha BHCICHTPECHHOC CIXKATUC.
26 |Cro’xHOE CONPOTHUBIICHHE
PacueTs! Ha KOCO# M3rHb
27 |CnoxxHoe CONpOTUBIICHUE
PacueTs! Ha U3rub U KpydeHHE
28 |YCTOWYHMBOCTH CXKATHIX CTEPIKHEH
Pacuer CTep)I(Heﬁ Ha NCHTPAJIbHOC CXKaTue. OHpe,HGJ'ICHI/IC KPUTUYECKUX HArpys3oK.
29 |YCTOWYHBOCTH CXKATBIX CTEPIKHEH
Pacuer CTep)I(Heﬁ Ha ONCHTPAJIbHOC CXKaTHeC. HOH60p CeqCHHﬁ, OorpeAcJIeHUe J0IyCKaeMbIX HAIrpy30K.
30 |I[IpomoapHO-TIONIEPEUHBIH U3THO
Pacuet crep>kHs Ha IPOJOIBHO-TIONIEPEYHBINH U3THO
31 |[AwmHamuueckoe NEeHCTBUE HATPY3KHU.

Pacuer KOHCprKI_[I/Iﬁ Ha ﬂeﬁCTBHe YAapHBIX Harpy3ok.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1

32 |[IpoyHOCTH MaTEPUAIOB MPHU IUKINIECKA MEHSIIUXCS HAPSHKEHUSX.
PacueTsl Ha MMPOYHOCTH IpH Z[eﬁCTBPIPI TMEPEMCHHBIX BO BPpEMCHHN HArpy30K
4.3. CamocrosiTenbHas padoTa 00y4daroImmxCs.

Ne

Bun camocrosiTensHO#M paboThI

/1

1 |U3yudeHue Teopuu MO KOHCIEKTY JEKIMi u 1o yuedHukam [1], [2], [3]. Boimonnenue
PI'P-1. IToaroroBka K MpakTUYECKUM M JTaOOpAaTOPHBIM 3aHATHAM. [locemenne
KOHCYJIbTallU} IIPETOoJaBaTEeI .

2 |[loctpoenuue >mi0p BHYTPEHHUX ycuinil. 3ydeHne Teopuu Mo KOHCIEKTY JEKIUH U 110
yueOHuKaM [1], [2], [3]. Bemmonnenue PI'P-1. [logroroBka kK mpakTHUYECKUM U
naboparopHbIM 3aHATUAM. [locenienrne KoHCYaIbTalMi IpenojaBaTes.

Brmonnenue PI'P-2. [ToaroroBka k mpakTHYECKUM U J1a0OPATOPHBIM 3aHATUSIM.
W3ydeHnue Teopuu Mo KOHCIEKTY JeKIui u no yuyeOuukam [1], [2], [3]. Beimonnenue
PI'P-2. IToaroroBka K MpakTUYECKUM H JJAOOPATOPHBIM 3aHITHSIM.

5 |M3yuenue Teopuu o KOHCHEKTY JIeKUUU U 1o yuebuukam [1], [2], [3]. Beimonnenue
PI'P-3. IToaroroBka K MpakTUYECKUM U JaOOPATOPHBIM 3aHATHSM.

6 |Bemomnenue PI'P-3. [ToaroroBka K mpakTHYECKUM ¥ TAOOPATOPHBIM 3aHSATHSIM.

7 |M3ydyenue Teopuu MO KOHCIEKTY JeKuui u nmo yuebnukam [1], [2], [3]. [lonroroBka k
NPAaKTUYECKUM U JTJAOOpaTOPHBIM 3aHATUsAM. Beimonnenue PI'P-3. I1

8 |H3ydenue Teopuu 1o KOHCHEKTY JeKuui u mo yuebnukam [1], [2], [3]. [TonroroBka k
NPaKTUYECKUM U JTJAOOpaTOPHBIM 3aHATUsAM. Brinonnenue PI'P-3.

9 |M3ydeHnme TeOpUH MO KOHCIEKTY JEKIMH U 1o yueOnukam [1], [2], [3]. [lonroroBka k
NPaKTUYECKUM U JJAOOpaTOPHBIM 3aHsATUsM. Brimonnenne PI'P-3.

10 |M3ydeHue TEOpHUH IO KOHCIIEKTY JICKIH 1 110 yueOHukam [1], [2], [4]. [ToaroToBka
NpPaKTUYEeCKUM 3aHATHSIM. Beinonnenue PI'P-4.

11 |Ompenenenue nepeMerieHui Npyu cI0XKHOM Bo3JeiicTBUU. 3yueHne Teopuu 1o
KOHCIEKTY JIeKIUH U o yuyeOnukam [1], [2], [4]. [ToaroroBka K MpakTHYECKUM
3aasaTusAM. Bemmonmnenne PT'P-5.

12 |M3ydeHune TEOPHUH IO KOHCIIEKTY JICKIH 1 110 yueOHukam [1], [2], [4]. [ToaroToBka
MpaKTHYEeCKUM 3aHATHsIM. Boimonnenue PI'P-5.

13 |M3ydeHue TEOpUH MO KOHCIIEKTY JEeKIHil u 1o yueOnukam [1], [2], [4]. [loaroroska
NpakTUYEeCKUM 3aHATHSIM. Beimonnenue PI'P-6.

14 |M3ydeHue TEOpUH MO KOHCIIEKTY JEKIHil u 1o ydeOnukam [1], [2], [4]. [loaroroska
NpaKTUYEeCKUM 3aHATHIM. Beinonnenue PI'P-6.

15 | BeimonHenue pacueTHO-TpaduyecKoil paboThI.

16 | [NoxroToBka K MPOMEXKYTOYHOM aTTECTAIUH.

17 | IToaroToBka K TEKyIeMy KOHTPOJIIO.

4.4. TIpuMepHBIi TIepevYeHb TeM pacdeTHO-TpaduIecKux paboT
1. PacuetHo-rpaduueckue padbotsl (PI'P), BeimosiHsieMble B 3-M ceMecTpe:




PI'P Ne 1 —ITocTpoenue 3mop BHYTPEHHUX YCUIIHM MPU PACTXKEHUU -CHKATUU
crepxkHed. [locTpoeHne »SImIOp BHYTPEHHHX YCWIMW IIpU KPYYEHHMM BaJlOB.
[TocTpoenue »miOp BHYTPEHHUX YCWIMHA TpPHU W3TUOE IS HIAPHUPHO-OMEPTHIX
6anok. [Toctpoenue 310p BHYTPEHHUX YCUIINHM MPU U3THOE B KOHCOJIBHBIX OaKax.
[TocTpoeHnue 310p BHYTPEHHUX YCUIIUHN TTPU U3rude B Oasikax ¢ MPOMEXKY TOUHBIM
mapuHUPOM. PacyeT cTaTuuecKu ONpeAEIMMBIX CUCTEM IIPU PACTAKEHUH -COKATUU
C Y4eTOM COOCTBEHHOI'O Beca CTepXkHs. PacyeT cTaTuuecku OonpeaeuMbIX CUCTEM
IPU PACTSHKEHUU-CKATUM HAa IPOYHOCTh. Pacyer CTaTUYecKu OINpeleaIuMbIX
CUCTEM IIpM PACTSDKCHUHM-CKATUM HA  KECTKOCTh. Pacuer cratnuecku
HEOIIPEAEIUMBIX CUCTEM INIPU PACTSHKEHHHM-CKATUM HA NPOYHOCTH. Pacuer
CTaTUYECKU HEONPENEIMMBIX CHUCTEM IPU PACTIKECHUM-CKATUUA HA KECTKOCTb.
Pacuer craTuyecku HEONPEAENIMMBIX CHUCTEM IMPU PACTSHKEHUU-CKATHM Ha
BO3JCHUCTBME W3MEHHUHUS TeMIlepaTypbl. Pacuer craTMyecKkd HEOIpeaeInMbIX
KOMOMHUPOBAHHBIX CUCTEM.

PTP Ne 2 — OmnpeneneHue TeOMETPHUUECKUX XAPAKTEPUCTUK CILIOMIHBIX
MJIOCKUX NOMEPEYHBIX ceueHui npu u3rude 0anok. OnpeaeneHne reoMeTpuaecKux
XapaKTEPUCTHK COCTAaBHBIX IMONEPEYHbIX CEYEHUH TMpu u3rudbe Oayok.
OmnpeneneHre HOPMaJIbHBIX HANPSDKEHH B MOMNEPEYHBIX CEUYEHMSIX OalloK IpH
wiockoM wu3rube. OrmpeseneHre KacaTelbHBIX HaIPSKEHUN B TOMEPEUHBIX
ceyeHusIX 0anok mpu 1iockoM u3rude. [1og00p CIIONIHBIX MONEPEUHBIX CEUSHUN
6asiok mipu mrockoMm u3rude. [logdop monepeuHbIx cedeHuit 0aaok Mpu MIOCKOM
u3ruoe B BUjae AByTaBpoB. [locTpoeHue pacnpeneneHuil HaMpsH>KeHUH B TIIOCKUX
MONEPEYHBbIX CEYEHUSIX M3rnbaemMbix Oanok. Pacuer cTaTHdecku OInpeaeuMbIX
BAJIOB HA MPOYHOCTh NPU KPyYEHUHU. PacyeT cTaTH4ecKn ONpenesIMMbIX BajJOB HA
KECTKOCTh TPHU KpPy4YeHUHU. Pacyer crartudeckn HEONpENENUMbIX BaJIOB Ha
IPOYHOCTh IIPU KPYy4YEeHHH. Pacuer CTaTHYECKM HEONPEAENMMBIX BajOB Ha
KECTKOCTh IIPU KPYUYECHHH.

2. Pacetno-rpaduuaeckue padotsl (PI'P), BeimonHsiembie B 4 cemecTpe

PI'P Ne 3 — IlocTtpoeHue 3miop yriioB MOBOPOTOB IMOIEPEYHBIX CEUEHUHN U
OpOruOOB Jig CTAaTHYECKU ompeneauMoil Oanku. @opMyibl s BBIYMCICHHS
uHrerpasia Mopa. IloctpoeHue rpy30BOM M E€AUHUYHBIX DIIOP B 3aJaHOU
CTaTUYECKU omnpenenumon cucreme. lIpumenenne merona Makcsenna-Mopa s
OTIPENICIICHUS XapaKTEePHBIX TEpeMeNIeHu cedeHui Oanku. BriOOp OCHOBHBIX
CHUCTEM METOJla CHJI JJIsl CTaTM4eKu Heompenenumoi Oanku. [loctpoenue smrop
BHYTPEHHUX YCUJIMM B OCHOBHOM cucteMe merona cuil. [Ipumenenue merona
Makcseia-Mopa Uit HaxOXACHUSA €IMHUYHBIX U TPY30BBIX IEPEMELLICHUM.
ITocTpoeHre OKOHYATEIBHOM 3IIOPEI MOMEHTOB, IIOIEPEYHBIX U IPOAOJIBHBIX CHIL
BeinonHenue cratnueckoil 1 neopManiIHHON IPOBEPOK OKOHYATENBHBIX 3ITIOP.



Onpenenenue nepeMenieHui XapakTepHbIX CEYEHN CTaTUYECKH HEOTIPEAEINMON
Oanke.

PI'P Ne 4 — Omnpenenenue BHYTPEHHUX CHIIOBBIX (DAKTOPOB B CEUEHHSIX
JIOMAaHHOI'O ITPOCTPAHCTBEHHOT'O CTEpXKHA. Pacuer cTepKHSA Ha BHELEHTPEHHOE
pacTsixeHue-cxkatre. Kocolr m3ru0. Pacuer crTepkHs Ha M3rub ¢ KpyyeHHUEM.
[TocTpoeHue »MIOpbl HOPMAJIBHBIX M KacaTEJIbHBIX HANPSHDKEHUH B OMACHOM
ceueHuu crepxHa. [locTpoeHue sApa ceyeHus CIIOMHOTO MOMEPEYHOTO CEYEHUS.
[TocTpoeHue simpa ce4eHUsT COCTABHOTO MONEPEYHOro cedyeHus. Pacuer cikarbix
cTep KHEN Ha yCTOMYMBOCTh. [10100p monepeyHoro ceueHusi C:KkaToi KOJIOHHBI IPH
oMoty KodhdUIMeHTa MpoIoIbHOT0 M3rnba. HaxokneHne KpUTHYEKON CHITBI
JUISL CoKATOrO cTepKHs. [locTpoeHne 3mopbl MOMEHTOB OT NONEPEYHON HATPY3KH
IOpU MPOJOJILHO-TIONEPEYHOM H3rude crepxkHel. OmnpeneneHne MakCUMajlbHOTO
nporu0a CTEpKHA OT MPOJOJIbHO-TIONEpeuHol  Harpysku. OrmpeaeneHue
MAaKCUMAJIBHOTO HOPMAJIBHOI'O HANPSDKEHUS B CTEPKHE OT  IIPOJOJIBHO-
[IOIIEPEYHON HATPY3KHU.

5. Ilepeuenp wu3naHUi, KOTOpPBIE PEKOMEHIYETCS MCHOJIb30BATh IPHU
OCBOCHMH TUCUUILTUHBI (MOAYJIs).

No bubnuorpaduueckoe
pad Mecto noctyna
n/m ONMCaHue
1 ConpoTusieHue https://e.lanbook.com/book/106484?category=931°.%27publisher

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

PykoBOACTBO K pelnieHuto
3aga4d B 2 4. Yacts 1:
y4ueOHOe mocodue Jist
By30B / I'. M. MukoBuuy,
JI.C. Munusn, A.N.
Bunokypos ; noj

penaxkuueii JI.C. MunuHa.




— 4-e u3A., ucIp. u J10M. —
Mockga: M3aaTenbcTBO
IOpaiit, 2024. — 324 c. -
ISBN 978-5-534-09129-8

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

PyKkoBOJICTBO K peIIeHIO
3a7a4 B 2 4. YacTs 2:
yueOHOe rmocoOue Jist
By30B / I'. M. NikoBHH,
JI.C. Munun, A.H.
Bunokypos ; oz
penakiueit JI.C. MunuHa.
— 4-¢ u3A., UCTIp. W JIOM. —
Mocksa: U3natenbcTBO
Opaiit, 2024. — 299 c.
ISBN 978-5-534-10533-9

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

http://library.miit.ru/ - YueOusie Moaynu B anektponHoi 6udarorexke HTH
MUUT.

http://e.lanbook.com/ - DnekrponHo-0MOAKOTEUHAs cricTeMa M3aarenbeTBo
«JIanbY.

http://e.urait.ru/ - DaekTpoHHO-OMOMMOTEYHAst cucTeMa M31aTenbCTBO
«FOpaiim»

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MPOTPaMMHOr0 OOECICUYeHUsI, B TOM YHCJIE OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOT0 JIJIs1 OCBOCHHMS JUCITUTIIIUHBI (MOIYJIs).

Jnst  3aHATHA B KOMIBIOTEPHOM  Kjacce Kadempsl  HCIOIb3YEeTCs
pa3paboTaHHOE COTPYJHHKaMU Kadeapbl mporpaMMHOEe oOecriedueHue u Habop

TECTOBBIX 33JIaHWM, UCTIOJIB3YIOMINX omnepannonnyto cuctema Windows 7 nnu XP,
Microsoft Office 2007 unu 2010.

8. OmnucaHue MarepuaJbHO-TEXHUYECKOW 0a3pl, HEOOXOAUMOM I
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUTMHE (MOIYJIIO).



ITpu npoBeneHNM ayIMTOPHBIX 3aHATHI B ayJUTOPUU JOJIKHBI OBITh JOCKa,
MIPOEKTOp, MO3BOJSIOIIMKA OTOOpaxaTh 00pa3 SKpaHa MOHUTOpPAa Ha OOJBIIOM
JKpaHe.

[Ipu mpoBeneHuu IaOOPATOPHBIX 3aHATHI HCIONB3YyeTCs 000pyAOBaHUE
naboparopun  «lcnblTaHue  MaTepuanoB», a HMMEHHO TUJPABINYECKUE
UCHIBITATENIbHBIE MAalINHBI, IO3BOJSIOLUIME IPOBOAUTH HCIBITAHUS O00pa3LoB
MaTepuajoB Ha pacTsDKEHUE, CKaThe, W3ru0, KpydeHHE IpHU Harpys3kax oT
HECKOJIbKUAX JIECATKOB JI0 HECKOJNBKHX coTeH KH u ctpouts B pexkume on-line
IUarpaMMbl pacTsKEHHUs, CXKaTHs, CIIBUra, B TOM YHCJIE€ UCbITATEIbHAS MalllHA
Tiratest 2150 u cucrema cobopa nanHeix Spider8, a TakxKe NMpPyKUHHBIE YCTAHOBKH,
ITO3BOJIIOIINE PEATN30BaTh CKUMAIOIIUE WM pacTAruBaronme ycunus 10 50 kH.

9. ®opma MpOMEKYTOUHOM aTTECTALINU:

3auer B 3 cemecTpe.
DK3aMeH B 4 cemecTpe.

10. OueHouHbIE MAaTEPUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, IPUMEHSIEMBIE NPU NMPOBEIACHUHN MTPOMEKYTOUHOU

aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CTapUIMii IpernoaBaTelb Kadenpsl
«CTtpouTenpHas MEXaHUKa»

CoracoBaHo:

[IpopexTop
3asenyrommii kadeapoit CM

[Ipencenarens yaeOHO-METOINYECKOM
KOMHUCCHH

B.A. JIu6pos

T.0. Mapkaauu
B.b. 3pu1éB

10.B. Kpagen



