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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Ilenm  ocBoeHuss  aucuuIUIMHBL  «CONPOTHBIEHHE  MaTEpUAIOBY:
TeOopeTUYecKasl M MpaKkTUYecKasi MOArOTOBKa OYyAYIINX CHEIHAINCTOB B 00IacTH
AKCIUTyaTalluy TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB B CTEIIEHH,
HEOOXOAMMOW JUIsI OCBOEHHUS METOJIOB pacueTra Ha MPOYHOCTh, KECTKOCTh H
YCTOMYMBOCTh PA3IUYHBIX 3JIEMEHTOB KOHCTPYKIIMM, UCIOJIb3YEMBIX B CIOMKHBIX
AKCIUTYyaTal[MOHHBIX YCJIOBUSX TMOJ JECWCTBUEM KaK CTaTHMYECKHUX, TaK M
JUHAMHYECKUX HATPY30K.

3aauu OCBOEHUS JUCHUILIMHBI « CONPOTUBIEHUE MaTEPUAIOB»: BEIpA0OTKA
HaBBIKOB M YMEHHsI MOCTPOCHHS M HCCIENOBAHUS MEXAHHKO-MATEMaTUYECKUX
MOJIENIEH, aIEKBATHO OMMCBIBAIOIINX PA0OTy PEAJIbHBIX COOPYKEHUI.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIIMHE (MOYIIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobGen pemarh 3a1auu nMpodeCcCUOHANBHON NEITeIbHOCTH Ha
OCHOBE HCIOJIb30BAHUSI TEOPETUUECKUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, & TAK)KE MaTeMaTUYECKOTO arapara.

OOGyueHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, 4YTo Mo €ro pe3yibTaram
oOyyaromuiicst Oyier:

3HaTh:

BHUJIBI COIPOTHUBIICHUS W BHYTPEHHUE CHJIOBBIC (DAKTOPHI, HANPSHKCHUS,
nedopManii ¥ MEPEeMEIICHUS;, OICHUTh HANPSHKEHHOE COCTOSHHE B OITACHOM
TOYKE U BBIOpATh METOJ OIICHKH MPOYHOCTH

Baaners:

METOJIAMU COCTaBJICHUS YPAaBHEHHUU PABHOBECHUS TBEPAOTO TeEJd; METOJAMU
pacuera 3JIEMEHTOB KOHCTPYKIIMM HA IPOYHOCTD, dKECTKOCTh U YCTONYUBOCTHD IIpU
CTaTUYECKOM U JUHAMUYECKOM HATrPyKEHUU

YMmers:

peuiatb OCHOBHBLIC 3aJa4d H BO3MOKHOCTH HaYKI/I O COIIPOTHUBIICHHHN
MATCpuaaoB; OCHOBHBIC THUIIOTC3bl W IIPHHIMIIBI; IIPUHIOMWIIBI COCTABJICHUA
pPaCuUCTHBIX CXCM, MCTOIbI pacdcTa 3JICMCHTOB KOHCTPYKHI/Iﬁ Ha IIPOYHOCTD,
KCCTKOCTh U yCTOﬁ‘IHBOCTB

3. O6beM AUCIUTLIUHBI (MOIYJIs).



3.1. O0mas TpyA0eMKOCTb JUCHUILIUHBI (MOYJIA).

OOmast TpyIOEMKOCTh AMCIHUIUIMHBI (MOJyJisi) coctaBiser 8§ 3.e. (288
aKaJeMHYEeCKuX Jaca(oB).

3.2. O0veM mucuuriMHbBl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa30oBaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonmuectBo yacos
Tun yaeOHBIX 3aHATHI Beero Cemectp
Ne3 | Neq
KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 160 80 80
B Tom umncne:
3aHATHUS JEKIIMOHHOTO THUIIA 64 32 32
3aHATHSI CEMHUHAPCKOTO THIIA 96 48 48

3.3. O6beM auCHUIUIMHBI (MOAyYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydaronuxcsi, a Takke B (opmMe KOHTAKTHOM pabOThl OOydYarOMIMXCA C
neAarornyecKuMu pabOTHUKAMU U (WJIHN) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
oOpa3oBaTeNpHOM MpOTrpaMMbl HA HHBIX YCIOBUSAX, TpPU  MPOBEICHHUH
MIPOMEKYTOUHOM aTTecTalluu cocTapiisieT 128 akageMuyeckux vaca (0OB).

3.4. ITpu oOy4eHunu 0 HHAUBUAYATLHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOMIYJISI) MOXKET ObITh peasii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOThl 00yJaronuxcs, a Takxke B hopme
KOHTAKTHOM pabOThl 00Yy4YarOIIUXCsl C MEJarornuecCKuMu pabOTHUKaMU U (WJIH)
JUIIaMH, TIPUBJICKACMBIMH K peai3aIiii 00pa30BaTEILHOM MTPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBECHUN TPOMEKYTOUHOHN aTTECTAIIHH.

4. ConepxaHue JUCUUTUIUHBI (MOYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Tema 1: Beeneuue.

KpaTKOC COACpIKaHUEC: Pons Kypca «COHpOTI/IBJ'IeHI/ISI MaTepuaioB» B O6pa3OBaHI/II/I HWHXXCHCpA - MEXaHHKa.
I'nnoTessl MIPUHIHUIIBI. BI/I,HI)I Harpys3ok. PacuyeTHEBIE CXEMBEI.

2 |Tema 1: BBenenue (mpoIonKeHUE).

Kpatkoe coneprxanue: HanpspxeHus, nedopMaiinu v mepeMeIieHns. BHyTpeHHHE YCHIIHS B ITOTICPEIHBIX

CEUYEHUSX CTEPIKHEM.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

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

Tema 2: llenTpanbHOE pacTsSKEHHUE U CKATUE CTEPIKHEH.
Kparkoe conepxanune: Hanpsoxenus, nedpopmaryn. Koaddumuent [Tyaccona. 3akon ['yka.

Tema 2 (nponosxenue): LleHTpanbHOE pacTsKEHUE U CKAaTUE CTEPIKHEN.
Kpatkoe coneprkanue: MexaHnueckue CBOMCTBA MaTepuasoB. JluarpaMMbl pacTsDKEHUS U CHKATHUS.
PacueTsl Ha IPOYHOCTb.

Tewma 2 (oxonyanue): LleHTpanbHOE pacTsHKEHUE U CXKATHUE CTEPIKHEH.
KpaTKOC COACpIKaHUE: CraTtnyecku HCOIPCACTINMBIC 3a/1a4U TPU PACTIKCHUN—CIKATUH.

Tema 3: ['eomeTpruueckue XxapakTepUCTUKH MOMEPEUYHBIX CEUCHUI
Kparkoe conepxanue: CTaTHuecKre MOMEHTHI, IEHTP TshkecTH. OceBble U IIEHTPOOEKHBIE MOMEHTHI
MHepUUH. MOMEHTHI MHEPLUH MPOCTEHIINX QUryp.

Tema 3: 'eomeTpuyeckue XapakTepUCTUKU MONEPEUHbIX CEYEHUN (OKOHYaHUE)
KpaTKOC COACPIKaHUC: I'maBHBIC MOMEHTEI HWHCPpLUHN. BerauciaeHne MOMEHTOB HWHCPIUH IIPU NapaJJICIbHOM
MEPEHOCC U IOBOPOTE ocelt

Tewma 4: TIpsimoii n3ruo.
Kpatkoe conepxanue: OCHOBHBIC OTpeieNieHUs U TUTIOTe3bl. HopManbHbIE HANPSIKESHHUSL.
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Tewma 4: IIpsmoii u3rud (Ipo10JDKEeHUE).
Kparkoe conepxanue: PannonanbsHblie ceyenus npu u3rude. ®opmyna XKypasckoro. [Tonstue nenrtpa
n3ruoa.
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Tema 4: [Ipsamoii n3rud (OKOHYaHUE).
Kpatkoe conepkanue: Pacder coctaBHBIX 0aok. M3rubd crepkHel B yIpyro-IiacTHIeCKOH CTaInu.

12

Tema 5: CoBur u KpydeHue.
Kpatkoe conepxanue: I[Tonarue o uucrom casure. Kpyuenue crepsxHeil ¢ KpyTibIM IOIEpEYHbIM
ceyeHueM. HanpsikeHus u nepeMeleHus Ipyu Kpy4eHuu
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Tema 5: CnBur u KpydeHue (IIpoAoIKEHHE).
KpaTKOG COACPIKaHUEC: CraTtndecku HEOIIPCACINMBIC 3a/1a4y IPU KPYUCHUU

14

Tewma 5: CaBur u kpyueHue (IIpoI0JKEHUE).

Kpatkoe conepsxanue: Kpyduenue crep:kHel HEKPYIJIOTO MOMEPEYHOro ceueHus. Jlemnananus HeKpyribix
cedeHuit mpu Kpy4ueHuu. [loHsaTHE 0 CBOOOTHOM U CTECHEHHOM KpydeHHH. CBOOOHOE KpyUeHHE
CTCp)KHefI CIIJIOITHOTO NPAMOYTOJIBHOTO CEYCHUA
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Tema 5: CnBur u KkpyueHue (OKOHYaHHE).

Kpatkoe cogepxanne: CB0O0HOE KPYUSHHE TOHKOCTEHHBIX CTEPXKHEH OTKPBITOTO M 3aMKHYTOTO
npoduns. @opmyna bpenra. Pacders Ha IPOYHOCTE M KECTKOCTh. PacueT cTaqbHON IUITHHIPAIECKON
NPY>KHHBI C MAJIBIM IIarOM BUTKA HA pacTsHKEHHE
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Tema 6: HanpsbxeHHOe 1 1epOPMUPOBAHHOE COCTOSIHUS B TOUKE.
KpaTKOC COACpIKaHUE: HaHpﬂ)KeHHOG COCTOSAHHE B TOUKEC U €TI0 BUIBI. [TonsTue o TEH30pC Har[psmceﬂnﬁ.
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Tema 6: HanpsbxenHoe u 1e)opMupOBaHHOE COCTOSTHUS B TOUKE (MPOJOTKEHHE).
KpaTKOC COACpIKAHUE! Hanpsnl(em/m B HAKJIOHHBIX IIJIOIIAJAKaX MPH IMJIOCKOM HAIMIPSAKCHHOM COCTOSIHUU.
I'maBHEBIC HaNMpSAKCHUA U ONIPEACIICHNUE TTOJIOKCHUA I'TTAaBHBIX TIJIOMIAIOK. 3KCTpeMaHBHBIe KaCcaTCJIbHBIC
HaIpsHKCHUA.
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Tema 6: HanpsbxkeHHOe 1 AepOPMUPOBAHHOE COCTOSIHUS B TOUKE (OKOHYAHHUE).
Kparkoe coneprxanue: [lehopmupoBanHOe cocTosiHIE B Touke. [ 1aBHbIE Tedopmann.
3KCHepI/IMeHTaHLHO€ OIIpEACICHUEC ,Z[C(l)OpMaHI/II\/'I u Hanpmxe}mﬁ METOAOM TEH30MCTPHUHU.
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Tema 7: KoHueHTpamus Halnps>KeHUH.
Kpatkoe conepxanue: [IoHsATHE 0 KOHIEHTPAIMK HATIPSKEHUH U €€ BIUSHUS Ha IPOYHOCTD 3JIEMEHTOB
KOHCTpYKUUH. KOHTaKTHBIE HANPSKEHMUS.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE
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Tema 8: OCHOBBI TEOPHH NTEPEMEILIEHU.
Kparkoe conepxanue: [lepemernenus npu nzrude. TouHoe n npubmmkeHHoe nuddepeHaibHbe
YpaBHCHUSA OCHU I/I3OFHyT0ﬁ Oanku. MeTOZ[ HEMMOCPCACTBECHHOT'O UHTCTPUPOBAHU.

21 |Tema 8: OcHOBBI TEOPUH NIEPEMEIICHHH (TPOTOHKCHHE).
Kpatkoe coneprkanue: YHHUBEpCAIbHOS ypaBHCHUE YIIPYro# JIMHUHU (METO HAauabHBIX HapaMETPOB).

22 (Tema 8: OCHOBBI TEOpPHH MEPEMEIICHUI (OKOHYAHHE).
Kpatkoe conepsxanue: ®opmyna Makcsenna-Mopa. TexHuka BelYMcIeHUI HHTErpaiza Mopa.

23 |Tema 9: Metox cui.
Kpatkoe coneprkanue: CTaTHUSCKH HEOHPEACIIINMBIC CHCTEMBL. PacueT cTaTH4ecky HeopeJeTMMBIX
CHCTEM I10 METOAY CHIL.

24 |Tema 10: Ciio>xHOE COIIPOTUBIICHHE.
Kpartkoe coneprxanue: IlocTpoeHHe 3ITI0p BHYTPEHHUX CHJI B 00IIEM ClTydae CI0KHOIO COMPOTHBICHUSL.
Kocotit m3ru6. BHenenTpeHHOoe pacTshkeHue-cxarue. M3rud ¢ xpydenueM. OnpeneneHue nepeMereHuit
TPH CJIO)KHOM BO3JICHCTBHUH.

25 |Tema 11: Kputepuu mpo4HOCTH U MIACTUYHOCTH.
Kpatkoe copepkanne: OLeHKa IPOYHOCTH IPH CII0)KHOM HaIpspKEHHOM cocTossHuH (Teopruu mpoyHOCTH).

26 |Tema 12: YCTOWYHBOCTD CXKATBIX CTEPIKHEH.
Kparkoe conepxanue: YcroiunBas U HeycToituuBas popmMbl paBHOBecus. [ToHsATHE 0 KPUTHYECKOH cuie
JUTSI COKaTBIX cTepykHei. Dopmyna Dinepa.

27 |(Tema 12: YCTOWYMBOCTH CIKATBIX CTEPKHEH (OKOHUAHUE).
Kpatkoe comepxanue: [IpakTnueckue criocoObl pacueTa CKaThIX CTEPIKHEH.

28 |Tema 13: [IpomonbHO-TIONIEpEUHBINA U3THO.
Kpatkoe conepxanune: OnpeneneHue HapsHKeHUH U epeMenieHHi PU MPOJJ0IbHO -TIONIEPEYHOM H3rHbe.

29 (Tema 14: lunamuueckoe AeCTBHE HATPY3KH.
Kpatkoe comepxaHue: MOHATHE O JMHAMUYECKOM JIEHCTBUU HATPY3KH. J[BIKEHHUE TEJ C MOCTOSHHBIM
yckopeHueM. J[nHaMuueckuii KoaUIUEHT.

30 |[Tema 14: lunamudeckoe JAeiCTBHE HArpy3KH (OKOHYAHUE).
Kpatkoe conepkanue: [lorstue 00 ynapHOM IeiicTBUU HArpy3Ku. [IpomonsHBIN yaap, MonepedHsIid yaap,
TOPU30HTANbHBIN yaap, BEpTUKAJIbHBIA yaap.

31 |Tema 15: [IpouHOCTH MaTEpHAIIOB MPH HUKIMYECKH MEHSIIIMXCS HATPSDKECHHSX.
Kpatkoe coneprxanune: OCHOBHBIE IOHATHS 00 YCTAIOCTH M XapaKTePUCTUKH IuKiIa. KpuBas ycranoctu.
Hpe):[en BBIHOCJIMBOCTH. I[I/Ial"paMMa MPEACIbHBIX aMIITIUTY . q)aKTOpLI, BJIMAIOIINE HA CHMKCHUEC MIPpEaCiia
BeIHOCIIMBOCTH. KoadduireHT 3anaca ycTanocTHON MPOYHOCTH.

32 |Tema 16: OCHOBBI MEXaHHUKH TPEIIIHH.
Kparkoe conepxanne: @opmyna ['puddurca. KoadduumeHT HHTEHCUBHOCTH HANPSHKEHHUH.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JIabopaTopHbie paboThI

Ne

i HanmenoBanue mabopaTopHbIx paboT / KpaTKoe coepKaHue

1 |HcmpiTanue pacTshKeHHE M CKAaTHE CTaTbHOTO 00pasiia B mpesenax yupyrux Ha
nedopMaruit
Onpenenenre Moayst ynpyrocta u kodddunuenta [Tyaccona. ITIpoBepka 3akoHa ['yka.
2 |M3yyeHue auarpamMm pacTsHKCHHS MAJIOYTJIEPOANCTON CTaJH, JIETUPOBAHHOM CTallU U

qyryHa




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

ITocTpoenue quarpaMm pacTsKEHUSI MAJIOYIIIEPOAUCTOMN CTaH, JIESTUPOBAaHHOW CTAJId U YyT'yHa.
OnpezneneHyue MEXaHUYECKUX XapaKTEPUCTUK YKAa3aHHBIX MaTEPUANIOB NPH PACTSKEHUU.

W3ydeHue auarpamMm cykaTusi MaJIOYTJIEPOIMCTON CTaIH, YyT'yHa U IPEBECUHBI
HOCTpOGHI/Ie JAuarpamMm CxKaTtus MaJ'IOYFJIepO)IPICTOﬁ cTaliu,
4yyryHa u 1p€BCCUHBI. Onpez[eneHI/Ie MEXaHUYCCKUX XaPAKTCPHUCTUK YKA3aHHBIX MAaTCPUAJIOB IIPH CKATHU.

HcnpiTanue AByTaBpoBOW OaaKy HAa U3rHO (30HA MOMEPEUHOro N3ruda).
OnpeneneHre HOPMaIbHBIX M KacaTeIHBIX HAIPSHKCHUH B 30HE MTOTIEPETHOT0 M3TH0a.

Ucnbitanne oOpa3ioB Ha KpyueHUE.
Onpe,ueneHI/[e KaCaTCJIbHbBIX HaHpH)I(eHI/Iﬁ 1 YI'JIOB 3aKpYy4YUBAHUA IPU KPYUCHUU.

HcnbiTanue AByTaBpoBOi OaIKK Ha M3TMO (30HA YUCTOTO U3TH0a).
[MocTpoeHue SMopsl HOPMATBHBIX HANPSDKEHUH B 30HE YUCTOTO U3rKoa.

HcnpiTaHue cTajabHOU HHHHHHpI/I‘ICCKOﬁ MMPY>XXHUHBI C MAJIBIM IIAaI'OM BHUTKaA
Onpez[eneHHe JKCCTKOCTH MPYKUHBI ¢ MaJIBIM IIarOM BUTKA.

OmnbITHas TPOBEPKa BEJTMYMUHBI OTIOPHOW PEAKIIMU HEPa3pe3HOH Oalku
CpaBHeHHE SKCIIEPUMEHTAIBHON ONIOPHOM peaKkny Hepa3pe3HoH Oallku C TEOPETUIECKOM.

[IpakTrueckue 3aHATHS

/o

Tematuka MMPAaKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

Merton ceuenunii.
Onpez[eneHI/Ie BHyTpeHeHI/IX CUII B HOHepC‘IHBIX CCUCHUAX CTCp)KHefI HpI/I paCTSDKCHI/II/I-C)KaTI/II/I, I/I3FI/I6€,
KpY4CHUHU.

[TocTpoeHune >mop BHYTPEHHUX YCHIIAH.
[TocTpoenue 3m0p NPOAOTBHBIX CUIT; KPYTALIUX MOMEHTOB.

ITocTpoeHue 310p BHYTPEHHUX YCUITUH.
ITocTpoeHue 3Mmop MOMEePEeUHBIX CHUIT U M3THOAIONINX MOMEHTOB B KOHCOJIH U 0ajKe Ha IBYX IIApPHUPHBIX
oropax.

[TocTpoeHue 310p BHYTPEHHUX YCUIIUH.
HOCTpOCHI/Ie OMIOP HNOMNCPEUHBIX CUIT U 1/13r1/16a}0mnx MOMEHTOB B COCTaBHOI MHOFOHpOJ’IGTHOﬁ Oaike.

Pacuer cratudecku OIPCACIIMMBIX CTCPIKHEBBIX CUCTCM IIPHU HCHTPAJIIbHOM PACTAKCHHUU -

CXXaTuu
Onpejenenre HANPsDKEHUH 1 1eOpMaIMi IPH PACTSIKEHUH-CKATHU B CTATHUECKH OTPEACITUMBIX
CTEPKHEBBIX CUCTEMAX.

Pacuet cratuuecku HEOMPECACIIUMBIX CTEPIKHEBBIX CUCTEM ITPHU HCHTPAJIIBHOM

PacCTsAXKCHUN-CKAaTU U
OHpeﬂeHGHI/IC HaHpSI)I(CHI/Iﬁ n ,Z[C(l)OpMaHI/Iﬁ IpU pacCTAKECHUU-CIKATHHU B CTATUYCCKU HEOMIPCACTITUMBIX
CTCPIKHCBLIX CUCTEMAX. HaHpﬂ)KeHI/IH Ha HAKJIOHHBIX IIJIOIIaJKax.

Pacuer cratndecku HCEOMPCACIIMMBIX CTCPKHECBBIX CUCTEM IIPU HCHTPAJIbBHOM

PacCTAXKCHUN-CKATUU
Onpenenenre HAPsDKEHUH U teopMannii B CTATHUECKH HEOTIPEACTUMBIX CTEPKHEBBIX CHCTEMax Ha
JIeCTBHE TEMIIEPATYPHI, & TAK)KE OINPEACIICHHE MOHTAKHBIX HAPSIKEHUM.

I'eomeTpuyeckre XxapakTEpUCTUKH ITONIEPEYHBIX CEUEHNUN
OHpeﬂeJ’IGHI/IC TCOMETPHUUICCKUX XapACKTECPUCTUK 33[{&‘11/[ Ha BBIYMCJICHHUE TECOMETPHUUCCKUX XapPAKTCPUCTUK
CIUIOIIHBIX CEYCHMIA.

I'eomeTprueckre XxapakTepUCTUKH ITONIEPEYHBIX CEUCHUN
33,[[3.‘11/1 Ha BBIYUCIICHUE TCOMETPHUCCKUX XapaKTCPUCTHUK COCTABHBIX CCUCHUH.
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[psimoit u3ruo.
TIpumeps! o pacdueTa 6a0K Ha MPOYHOCTH TI0 HOPMATBHBIM HAMPSHKEHUSIM




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

/11
11 |[Ipstmoit u3ruo.
[Ipumepsl pacuera Ganok Ha AEHCTBUE KacaTeIbHBIX HAIIPSKEHUH.
12 |[Ipsimoii u3ruo.
Pacuer CBApHBIX U OOITOBBIX COG}II/IHCHI/Iﬁ B COCTaBHBIX M3rn0aeMbIX OajaKax.
13 |[Ipsimoit u3ruo.
OmnpeneneHne TPY30IOABEMHOCTH N3rH0aeMOi OaIKH UCXOAS U3 TpeAeIbHOI paboThl B yIPYToil CTaInu U
B CTaAuH NIPEACIBHOTO PaBHOBECHUA
14 |CnBur u kpyueHue
HpI/IMepLI OIPCACIICHUA KaCaTCIbHbIX HaHpﬂ)KeHI/[ﬁ 1 pacyeThl HA MPOYHOCTDL MPHU KPYUCHUU CTCPIKHS C
KPYTJIBIM CCYCHUEM.
15 |CnaBur u kpyueHue
[Tpumeps! onpeneneHus KacaTelbHBIX HANPSDKSHUI U pacyeThl Ha IIPOYHOCTH MTPU CBOOOTHOM KpYUYEHHH
TOHKOCTCHHOI'O CTCPIKH OTKPBITOI'O HpO(l)I/IJ'Iﬂ.
16 |CnBur u kpydeHue
HpI/IMepLI OIIPEACIICHNA KaCaTCIbHbIX HaprI)I(eHPII;‘I 1 pacyYCThl HA IPOYHOCTDL IIPHU CBO6OZ[HOM Kpy4CeHHNHU
TOHKOCTCHHOI'O CTCPIKHA 3aMKHYTOT'O HpO(I)I/IJ'IH.
17 |KoHuerpoarus HanpspKeHUH
IIpumepsl pacueToB Ha KOHLIEHTPALUIO HAIIPSHKCHUH
18 |OcHOBBI TEOpUH TIEPEMEILICHUI
HpI/IMepLI OIIPEACIICHUA HepeMCH.[eHI/Iﬁ MCETOAOM HEMOCPCACTBCHHOTO UHTCTPHUPOBAHU
19 |OcHoBHI TeOpUH MEpEMEIICHUI
HpI/IMCpLI OIIpEACICHUA HepeMeH.IGHI/Iﬁ MCETOAOM Ha4aJIbHbIX HApaMETPOB.
20 |OcHOBBI TEOPUU MEPEMELICHUN
[Ipumepsl onpeeseHus nepeMenicHnil B bankax MmetoqoM Makceeuia-Mopa. [Ipumenerue Gopmyia
YHUCJICHHOTO UHTCTPUPOBAHUS.
21 |Merox cun
Pacyer cratnuecku HEONPECACITINUMBbIX 0aIoK METOAOM CHUJI
22 |Meton cui
Pacyer cratnuecku HEONPECACITINUMBIX IJIIOCKUX paM METOA0M CHUJT
23 |CnoxxHO€ CONPOTUBIIEHUE
ITocTpoeHue 3mop BHYTPEHHHUX CHJI B IPOCTPAHCTBEHHOM JIOMaHOM Opyce.
24 |CnoxxHoe CONpPOTUBIIEHUE
Pacyer Ha MPOYHOCTH M KECTKOCTH MIPOCTPAHCTBEHHOTO JIOMaHOTO Opyca.
25 |CnoxHOE CONPOTHUBIICHHE
PacuyeTsl Ha BHCICHTPCHHOC CIKATHUC.
26 |Cro’xHOE CONPOTHUBIICHHE
Pacuets! Ha KOoco# U3rud
27 |CnoxxHoe CONpOTUBIICHUE
PacueTs! Ha U3rub U KpydeHHE
28 |YCTOWYHMBOCTH CXKATBIX CTEPIKHEH
Pacuer CTCp)KHeﬁ Ha NCHTPAJIbHOC CXKaTHe. OnpezxeneHI/Ie KPUTHYCCKUX HATI'PY30K.
29 |YCTOWYHMBOCTH CXKATBIX CTEPIKHEH
Pacuer CTCp)KHCf/‘I Ha ONCHTPAJIbHOC CXKaTue. H0ﬂ60p CC‘ICHI/II\/‘I, OIPCACIICHNUE TOIMYCKAEMbIX HArpy30K.
30 ([IpomoapHO-TIONIEPEYHBIN U3THO
Pacuer crepykHS Ha IPOOIBHO-TTOTICPEIHBIN U3THO
31 |[Iunamuueckoe AeHCTBHE HATPY3KH.

Pacuer KOHCprKIlI/Iﬁ Ha I[eﬁCTBHe YAapHBIX HAarpy3ok.




/ TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe
n/n

32 |[IpoyHOCTH MaTEPUANIOB MPHU IUKINIECKHA MEHSIIMXCS HATPSKEHUSX.
PacueTsl Ha MPOYHOCTH IpH )IeﬁCTBHPI NEPEMECHHBIX BO BpEMCHU HArpy3ok

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

No .
Bun camocrosiTensHO#M paboThI

/1

1 |IToaroroBka K MpakTU4YECKUM U JaOOPATOPHBIM padoTam

2 |W3yuyeHue TeOpUHU IO KOHCIIEKTY JIEKIMH U 110 yueOHUKaM

3 | BoimonHenue pacueTHO-Tpadudeckoil paboThl.

4 | IloarotoBka K NpOMEKYTOYHOW aTTECTALIUU.

5 | IloaroroBka K TeKyIIEMY KOHTPOJIO.

4.4. ITpumepHbIN IEpEUEHb TEM PACUETHO-TPAPUUECKUX padoT
1. Pacuetno-rpaduueckue pabotsl (PI'P), Beimonusemsie B 3-M cemecTpe:

PT'P Ne 1 —IloctpoeHue 3010p BHYTPEHHUX YCUIIHH MPU PACTSIHKEHUN-CIKATHH
crepxkHed. [locTtpoeHne »HmoOp BHYTPEHHHUX YCHIMW IIPU KPYYEHHH BaJIOB.
[TocTpoeHue »m0p BHYTPEHHHUX YCWJIMWA TPU HU3rHO€ ISl MAPHUPHO-OMEPTHIX
6anok. [ToctpoeHue >m0p BHYTPEHHUX YCWIHH MPU M3TM0E B KOHCOJIBHBIX OaJIKax.
[TocTpoeHue 310p BHYTPEHHUX YCUITUHM MTPU U3rMOE B OanKax ¢ MpOMEKYyTOUYHBIM
IapUHUPOM. Pacyer cTaTUdecKu ONpeAeIMMBIX CUCTEM IIPU PACTAKEHUHU-CKATUU
C Y4eTOM COOCTBEHHOTO Beca CTepKHs. Pacuer cTaTHuecku OonpeesIuMbIX CUCTEM
DU PACTSDKEHUU-C)KATUM HAa IPOYHOCTh. Pacuer CTaThyecKu ONpenenMbIX
CUCTEM IIpU PACTSDKEHUM-CKATUM HA IKECTKOCTh. Pacuer craTtnyecku
HEONPEACIUMBIX CHUCTEM MPH PACTSIKEHUU-CKATUM HA NPOYHOCTh. Pacuer
CTaTUYECKU HEONPENEIIMMBIX CHUCTEM MPU PACTKECHUU-CKATUA HA IKECTKOCTD.
Pacder craTMyecku HEONPEAENMMBIX CHUCTEM MPH PACTHKEHUHU-CKATHM Ha
BO3JCMCTBUE HW3MEHUHHUs TeMIlepaTypbl. Pacyer crartndeckn HEONpeneInMbIX
KOMOMHHPOBAHHBIX CHCTEM.

PTP Neo 2 — OmnpeneneHue TeOMETPUUECKUX XAPAKTEPUCTUK CILIOUIHBIX
MJIOCKUX TIOTIEPEYHBIX CEUCHU Mpu u3rude 6amok. OnpeneneHne reOMeTpUIeCKux
XapaKTEPUCTUK COCTAaBHBIX IMONEPEUYHbIX CEYEHUH TMpu u3rudbe Oayok.
OnpeneneHre HOPMaJIbHBIX HAMNPSHKEHUM B TOMEPEYHBIX CEUYECHUSX OalloK Mpu



mwiockoM wu3rube. OmnpeneneHre KacaTeNbHBIX HANPSHKEHUA B IMOMEPEYHBIX
ceyeHHsIX 0anoK Mmpu miockoM u3ruoe. [1og060p CrIOMIHBIX MONEPEYHBIX CEUSHUN
Oasiok mpu miockoM u3rude. [logdop monepeuHbIx ceueHuil 0anok Mpu MIOCKOM
u3ruoe B BUjae AByTaBpoB. [locTpoeHue pacnpenencHuil Hanps>KeHU B MIIOCKUX
MOTIEPEYHBIX CEUCHHUSAX H3TnbaeMbIx Oasok. PacueT craTHMuecku OmpenenMBbIX
BAJIOB HA IPOYHOCTh MIPU Kpy4YEeHUH. PacyeT craTuyecku onpeeuMbIX BaJIOB Ha
KECTKOCTh MpU KpydeHuW. Pacuer crarnyecku HEONpENeNMMBbIX BaJIOB Ha
MIPOYHOCTh MpPU KpPYyYEHHH. Pacdyer CTaTU4eCKM HEONpEeNeIUMBbIX BaJOB Ha
KECTKOCTh IIPU KPYUECHUHU.

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

PI'P Ne 3 — IlocTtpoeHune 3miop yrioB IMOBOPOTOB IMOIEPEYHBIX CEUEHUHN U
nporuOoOB sl CTaTUYECKU ompenaeauMon Oanku. Dopmysbl 1 BBIYUCICHUS
uHrerpana Mopa. IlocTpoeHne rpy30BOM M €OMHHYHBIX DJIIOP B 334aHOU
CTaTHYECKHU ompeaenumMon cucreme. IIpumenenne merona Makcsenna-Mopa s
OTIPENICIICHUST XapaKTEePHBIX TEpeMelieHnd ceueHuil Oanku. BriOOp OCHOBHBIX
CHUCTEM METOJla CWJI JUIsl CTaTU4YeKu Heompenenumoit Oanku. [loctpoenue smrop
BHYTPEHHUX YCWJIMM B OCHOBHOM cucTeMe merona cuil. [Ipumenenme merona
MakcBenna-Mopa i1 HaxXxOXICHHUS €IUHUYHBIX M TPY30BBIX IMEPEMEIICHUM.
[TocTpoeHne OKOHYATENBHOM AMIOPHl MOMEHTOB, MONIEPEYHBIX U MPOIOJIBHBIX CHJL.
BrinonHnenue ctatnyeckoi u aeopMalMJIHHONW MPOBEPOK OKOHYATEIBHBIX IIOP.
Onpenenenre NnepeMeNIeHU XapaKTEPHbIX CEYEHNUM CTATUYECKU HEONPEACTUMOMN
Oanke.

PI'P No 4 — OmpeneneHue BHYTPEHHUX CHUIJIOBBIX (DAKTOPOB B CEUEHUSX
JIOMAaHHOTO IPOCTPAHCTBEHHOTO CTEPXHs. Pacyer CTepiHs HA BHEUEHTPEHHOE
pacTsikeHue-cxarue. Kocorr m3ru0. Pacuer crepkHs Ha W3rubd ¢ KpydeHHUEM.
[ToctpoeHue HmOpbl HOPMAIBHBIX M KacaTEIbHBIX HAINPSKEHUWA B OMACHOM
CeUeHMM CcTepKHs. [locTpoeHue siapa ceueHus CIUIONIHOTO ONEPEYHOr0 CEYEHHUS.
[TocTpoenue snpa cedeHus COCTABHOTO IMOINEPEUYHOro ceueHus. Pacder ckarbix
CTEpKHEW Ha ycTOWYUBOCTh. [Tog00p monepeuHoro ceueHus CxKaToi KOJIOHHBI TPU
oMoty KodhduimerTa mpoIoapbHOro n3rnba. HaxoxneHne KpuTUYEKON CHITBI
JUISL CKAToro crepxkHs. [locTpoenue 3mopbl MOMEHTOB OT MONEPEYHOM HArpy3Ku



IpU MPOJIOJILHO-TIONEPEYHOM M3THOe cTepxkHei. OnpenenceHre MaKCHMaIbHOTO
nporuba CTEpKHS OT MPOAOJBHO-TIONEpeYHOM Harpy3ku. OmnpeneneHue
MaKCHUMaJIbHOTO HOPMAJIbHOTO HANpsKeHUs B CTEpKHE OT MPOAOJIBHO-
MOTIEPEYHON HArpy3KH.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JTUCUUIUIMHBI (MOZYJIS).

Ne bubmmorpaduyeckoe Mecro rocryma
/o OICaHHE
1 ConpoTuBieHue https://djvu.online/file/qaZe1QxwhthNH

MaTepuanoB: Y4eOHUK
Iuist By30B / A.B.
Anekcannpos, B. 1.
IToranos, b.11. /lepxaBuH;
noj penakuueit A.B.
AnekcanapoBa. — 3-¢ u3Jl.
uctp. M.: Beicias
mkomna, 2003. — 560 c. —
ISBN 5-06-003732-0

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

MaTepuasoB: yueOHoe
nocooue / B.I.
®deonocweB. — 17-¢ u3.
—Mockpa : MI'TY um.
baymana, 2018. — 542 c. —
ISBN 978-5-7038-4819-7

3 ConpoTusieHue https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-
MaTepHasoB. resheniyu-zadach-v-2-ch-chast-1-539710

PykoBOACTBO K pelIeHHIO
3aga4d B 2 4. Yacts 1:
yaeOHoe TmocoOue Jist
By30B / I'. M. NuikoBuy,
JI.C. Munun, A.N.
BuHoKkypoB ; mox
penaxkuueii JI.C. MunuHa.
— 4-e u3A., ucIp. u J10M. —
MockBa: U3naTeancTBO




FOpaiir, 2024. — 324 c. —
ISBN 978-5-534-09129-8
4 | ConpoTuBieHuE https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-
MaTepuasoB. resheniyu-zadach-v-2-ch-chast-2-539783

PykoBO/ACTBO K pelICHHIO
3a7a4d B 2 4. Yacts 2:
yaeOHOe mocodue Jist
By30B / I'. M. UikoBuy,
JI.C. Munun, A.H.
BuHoKypoB ; mox
penaxkuueii JI.C. MunuHa.
— 4-e u3A., UCIIp. W JI0M. —
Mocksa: U3natenbcTBO
Opaiit, 2024. — 299 ¢

5 ComnporuBieHue https://urait.ru/book/soprotivienie-materialov-rukovodstvo-k-
MaTepHAaJIoB. resheniyu-zadach-v-2-ch-chast-2-539783

PykoBOICTBO K penieHuIo
3a7a4 B 2 4. Yacts 2:
yuebHoe mocodue st
By30B / I'. M. MikoBuy,
JI.C. Munusn, A.N.
Bunoxkypos ; mozg
penaxkuueit JI.C. MunuHa.
— 4-e u31., ucIp. U 0. —
Mockga: M3naTenbCcTBO
FOpaiit, 2024. — 299 c.
ISBN 978-5-534-10533-9

YyeOHuk
6 | CompoTuBIicHHE https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-
MaTepHasoB. resheniyu-zadach-v-2-ch-chast-2-539783

PyKkOBOACTBO K pelIeHHIO
3a1a4 B 2 4. YacTp 2:
yaeOHOe TmocoOue Jist
By30B / I'. M. NuikoBuy,
JI.C. Munun, A.N.
BuHoKkypoB ; mox
penaxuueit JI.C. MunuHa.
— 4-e w31, ucp. U 0. —
Mocksa: U3narenscTBo
FOpaiir, 2024. — 299 c.
ISBN 978-5-534-10533-9

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JNaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPbIE MOTYT HCIOJIb30BAThCS IPHU
OCBOCHUU JUCHUIUIMHBI (MOIYJIA).



http://library.miit.ru/ - Yuebusie Mmomynu B anekrponHor 6ubamorexke HTh
MUHNT.

http://e.lanbook.com/ - DnekrpoHHO-0MOAKOTEUHAs crcTeMa M31aTenbeTBO
«JIaHb».

http://e.urait.ru/ - DaexTpoHHO-OMOMMOTEYHAss cucTeMa M3maTenbcTBO
«IOpaitT»

7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpoOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOUMOTr0 JUIsl OCBOCHMSI JUCLUIUIMHBI (MOYJIS).

Jnst  3aHATHA B KOMIBIOTEPHOM  Kiacce Kadenpsl HCIOIb3YeTCs
pa3paboTaHHOE COTpPYIHHUKaMH Kadeapbl mporpaMMHOE oOecrieueHue U Habop
TECTOBBIX 33JJaHWM, UCTIOJIB3YIONINX onepannoHnyo cuctema Windows 7 uinu XP,
Microsoft Office 2007 unu 2010.

8. Omnwucanme MaTepHAIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

[Ipu npoBeneHnn ayIUTOPHBIX 3aHATUNA B ayJUTOPUHU JOJHKEH OBIThH J0CKa,
IPOEKTOpP, MO3BOJSAIONUMN OTOOpaxkaTh 00pa3 ’KpaHa MOHUTOpPAa Ha OOJBIIIOM
JKpaHe.

[Ipu mnpoBeneHun 1a0OPATOPHBIX 3aHSATUN UCIHOJIB3YeTCS O0OpyHAOBaHHE
nabopatopun  «McmblTaHue  MarepuanoBy, a HMMEHHO THIPaBIMYCCKUE
WCIIBITATCIIBHBIC MAIIMHBI, TIO3BOJISIONINE TPOBOIUTH WCIBITAHUS OOpa3IoB
MaTepuasioB Ha pACTSHKCHHWE, C)KaTHe, W3TH0, KpydeHWEe Mpu Harpy3kax oT
HECKOJIbKUX JICCATKOB JI0 HECKOJbKHUX cOoTeH KH u ctpouth B pexkume on-line
JMarpaMMbl PacTSXKEHUS, CKATHs, CIBUTA, B TOM YHCIIEC HCTIbITaTEeIbHAS MaIlHA
Tiratest 2150 u cuctema cobopa manabix Spider§, a Taxke Mpy>XKHHHBIC YCTAHOBKH,
MO3BOJISIONINE PEATU30BaTh COKUMAIOITUE WIIH pacTsaruBatomue ycrnus 10 50 kH.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auer B 3 cemecTpe.
DKk3aMeH B 4 cemecTpe.

10. OueHouHbIE MaTEpHUATIBI.

OueHOYHbIE MaTepUalibl, TPUMEHSIEMbIE MIPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).






ABTODBI:

CTapIIUi pernoaBarenb KaQeapsol
«CTpouTenbHas MEXaHUKa»

CorJyiacoBaHo:

3asenytommii kapeapoit [TIIX
1.0. 3aBeaymomero kadgenpoit CM

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

B.A. lu6pos

E.C. Ammns
N.B. Andepon

M.®. ['ycpkoBa



