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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Ilenu  ocBoeHuss  aucuuIUIMHBL  «CONpPOTHBIEHHE  MaTEpUAIOBY:
TEeOopeTUYecKasl M MpakTUYecKas MOAroTOBKa OYyAYIIMX CHEIHATIMCTOB B 00JIacTH
AKCIUTyaTalluy TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB B CTEIIEHH,
HEOOXOAMMOW JUIsI OCBOEHHUS METOJIOB pacueTra Ha MPOYHOCTh, KECTKOCTh H
YCTOMYMBOCTh PA3IUYHBIX 3JIEMEHTOB KOHCTPYKIMM, UCIOJIB3YEMBIX B CIOXKHBIX
AKCIUTYyaTal[MOHHBIX YCJIOBUSX TMOJ JECWCTBUEM KaK CTaTHMYECKHUX, TaK M
JUHAMHYECKUX HATPY30K.

3aauu OCBOEHUS JUCHUILIMHBI « CONPOTUBIEHUE MaTEPUAIOB»: BEIpA0OTKA
HaBBIKOB M YMEHHsI NOCTPOEHHUS M HCCIEJAOBAHMS MEXaHHUKO-MaTEMaTUYECKUX
MOJIENIEH, aIEKBATHO ONMCBIBAIOIINX PA0OTy PEAIbHBIX COOPYKEHUI.

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

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUILUINHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQECCHOHATBHON
NEATEIIBHOCTH, WCIOJb3yd METOJbl E€CTECTBEHHBIX HAyK, MAaTeMaTHYECKOTO
aHaJIM3a U MOJICITMPOBAHUS.

OOGyueHue 1o JUCUUILUIMHE (MOAYJIIO) MPEANOJaraeT, YTo Mo €ro pe3yJibTaram
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
pacudera 3JIEMEHTOB KOHCTPYKIIMN HA IPOYHOCTD, dKECTKOCTh U YCTOMYUBOCTHD IIpU
CTaTUYECKOM U JUHAMUYECKOM HATrPyKEHUU

YMmers:

peuiatb OCHOBHBLIC 3aJa4d H BO3MOKHOCTH HaYKI/I O COIIPOTHUBIICHHHN
MATCpuaaoB; OCHOBHBIC THUIIOTC3bl W IIPHHIMIIBI; IIPHHIOMWIIBI COCTABJICHUA
pPaCUCTHBIX CXCM, MCTOIbI pacdcTa 3JICMCHTOB I(OHCTp}IKL[I/Iﬁ Ha IIPOYHOCTD,
KCCTKOCTh U yCTOﬁ‘IHBOCTB

3. O6beM AUCIUTLIUHBI (MOIYJIs).



3.1. O0mas TpyA0eMKOCTb JUCHUILIUHBI (MOYJIA).

OOmasi TpyIOEeMKOCTh TUCHUILIUHBI (Moayssi) coctasiser 10 3.e. (360
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K peali3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonugectBo uacos
Tun yaeOHBIX 3aHATHI Beero Cemectp
Ne3 | Neq
KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 192 96 96
B toMm uucae:
3aHATHUS JEKIIMOHHOTO THUIIA 64 32 32
3aHATHSA CEMUHApPCKOTO TUMA 128 64 64

3.3. O6beM auCHUIUIMHBI (MOAyYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydarormuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarouuxcs c
neAarornyecKuMu pabOTHUKAMU U (WJIHN) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHOM MpOTrpaMMbl HA HWHBIX YCIOBHUSX, TPU TNPOBEIACHUU
MIPOMEKYTOUHOM aTTecTallu cocTapiisieT 168 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHnH 0 MHAUBUAYATLHOMY YI4EOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOMIYJISI) MOXKET ObITh peasii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOU pabOThl 00Yy4YarOIIUXCSl C MEJarornyecKuMu pabOTHUKaMU U (WJIN)
JUIIaMH, TIPUBJICKACMBIMH K peai3aIiii 00pa30BaTEILHOM MTPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBECHUN TPOMEKYTOUHOHN aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

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).

Kparkoe coneprxanue: HanpspxeHus, nedopMaiiuu 1 mepemMenieHns. BHyTpeHHUe YCHUIIHS B TIONIEPEYHBIX

CEUYEHUSX CTEPIKHEM.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Tema 1: Beenenue (OKOHYaHHE).
Kpatkoe conepskanue: [loctpoeHune smop BHYTPEHHUX YCUITUI.

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

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

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

Tema 3: ['eomeTpruueckue XxapakTepUCTUKH MOMEPEUYHBIX CEUCHUI
Kparkoe conepxanue: CTaTuuecKkre MOMEHTHI, HEHTp TskecTH. OceBble M HEHTPOOEKHBIE MOMEHTBI
MHepUUH. MOMEHTHI MHEPLUH MPOCTEHIINX QUryp.

Tema 3: 'eomeTpuyeckue XapakTepUCTUKU MONEPEUHbIX CEYEHUN (OKOHYaHUE)
KpaTKOC COACPIKaHUC! I'maBHBIC MOMEHTHI HWHCpLUHN. BeramnciaeHne MOMEHTOB HWHCPIUH IIPHU NTapaAJJICIbHOM
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: TIpsimoii n3ru6d (OKOHYAHUE).
Kpatkoe conepkanue: Pacder coctaBHBIX 0aok. M3rubd crepkHel B yIpyro-IiacTHIeCKOH CTaInu.
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Tema 5: CoBur u KpydeHue.
Kpatkoe conepxanue: [lonsatue o uncrom casure. Kpydenne crepxHel ¢ KpyriabIM HONEPEIHBIM
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 HEKPYIJIOro NONEPEYHOro ceueHus. Jlernananns HeKpyriblx
cedeHuit mpu Kpy4ueHuu. [loHsaTHE 0 CBOOOTHOM U CTECHEHHOM KpydeHHH. CBOOOHOE KpyUeHHE
CTCp)KHefI CIIJIOITHOTO NPAMOYTOJIBHOTO CEYCHUA

15

Tema 5: CnBur u KkpyueHue (OKOHYaHHE).

Kpatkoe cogepxanue: CB0O0HOE KPYUSHHE TOHKOCTEHHBIX CTEPIKHEN OTKPHITOTO 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 COACpIKaHUC: HaHpH)KeHHOC COCTOSHHEC B TOYKE U €I'0 BUBbI. Ilonsatue o TCH30pC HaHpH)KCHHﬁ.
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Tema 6: HanpsbxenHoe u 1e)opMupOBaHHOE COCTOSTHUS B TOUKE (MPOJOTKEHHE).
KpaTKOC COACpIKAHUE! Hanp;mceHI/m B HAKJIOHHBIX IUIOIMAAKAX MPU IJIOCKOM HANPSXKECHHOM COCTOSHHUU.
I'maBHEBIC HaNMpAKCHUA U OTIPEACIICHUE TTOJIOKCHUSA TJIABHBIX IIOIMAI0K. 9KCTpeMaﬂBHBIe KacCaTCIIbHBIC
HaIpsHKCHUA.
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Tema 6: HanpsbxkeHHOe 1 AepOPMUPOBAHHOE COCTOSIHUS B TOUKE (OKOHYAHHUE).
Kpatkoe coneprxanue: [lepopmMrupoBaHHOE cocTosiHIE B Touke. [ 1aBHBIE nedopmanni.
3KCHepI/IMeHTaHLHO€ OIpeACICHUEC HG(I)OpMaIH/Iﬁ n HaHpﬂ)I(eHI/Iﬁ METOAOM TCH30MCTpPHUU.
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Tema 7: KoHueHTpamus Halnps>KeHUH.
Kpatkoe conepxanue: [loHsTHE 0 KOHIIEHTPAIIMN HANIPSHKEHUH U €€ BIMSHUS HA TPOYHOCTD AJIEMEHTOB
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 ypaBHEHUE YIPYTOil IMHUK (METO/] HAYaIbHBIX [IAPAMETPOB).

22 (Tema 8: OCHOBBI TEOpPHH MEPEMEIICHUI (OKOHYAHHE).
Kpatkoe conepxanue: ®opmyna Makcsemna-Mopa. TexHuka BeruvciaeHUi nurerpaia Mopa.

23 |Tema 9: Metox cui.
Kpatkoe coneprkanue: CTaTHUECKH HEOIPEACTHINMBIC CHCTEMBIL. PacdeT craTHyeckn Heompe eInMBIX
CHCTEM I10 METOAY CHIL.

24 |Tema 10: Ciio>xHOE COIIPOTUBIICHHE.
Kpartkoe coneprxanue: IlocTpoeHne 3ITI0p BHYTPEHHUX CHII B OOIIEM CIIydae CJI0MKHOTO COMPOTHBIICHHS.
Kocotit m3ru6. BHenenTpeHHOE pacTshkeHue-cxarue. M3rud ¢ xpydenueM. OnpeneneHue mepeMenieHnit
TPH CJIO)KHOM BO3JICHCTBHUH.

25 |Tema 11: Kputepuu mpo4HOCTH U MIACTUYHOCTH.
Kpatkoe conepxanune: OLeHKa IPOYHOCTH IIPH CI0XHOM HalpspKeHHOM cocTtossHuH (Teopuu IpovYHOCTH).

26 |Tema 12: YCTOWYHBOCTD CXKATBIX CTEPIKHEH.
Kparkoe cozneprxanue: YcroiunBas u HeycToiiuuBas GopMbl paBHOBecHs. [IoHsATHE 0 KpUTHUECKON crle
JUTSI COKaTBIX cTepykHei. Dopmyna Dinepa.

27 |(Tema 12: YCTOWYMBOCTH CIKATBIX CTEPKHEH (OKOHUAHUE).
Kpatkoe comepxanue: [IpakTuueckue criocoObl pacyeTa 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: MOHSATHE O JMHAMUYECKOM JIEHCTBUU HATPY3KH. [[BHXKEHHE 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, BEpTUKAIbHBIA yaap.

31 |Tema 15: [IpouHOCTH MaTepHAIIOB NMPH HUKIMYECKH MEHSIIIMXCS HATPSDKECHHSIX.
Kpatkoe coneprxanne: OCHOBHBIE IOHATHSA 00 YCTAJIOCTH M XapaKTePUCTUKH IMKIIa. KpuBas ycTamocTH.
Hpe):[en BBIHOCJIMBOCTH. I[I/Ial"paMMa MPEACIbHBIX aMIITIUTY . q)aKTOpLI, BJIMAIOIINE HA CHMKCHUEC MIPpEaCiia
BeIHOCIIMBOCTH. KoadduireHT 3amaca ycTaaocTHON MPOYHOCTH.

32 |Tema 16: OCHOBBI MEXaHHUKH TPEIIIHH.
Kparkoe conepxanne: @opmyna I'puddurca. KoaddpunumeHT HHTEHCUBHOCTH HAaNPSDKEHUH.
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 ynpyroctd u kodddunuenta [Tyaccona. IIpoBepka 3akoHa ['yka.
2 |M3yyeHue auarpamMm pacTsHKCHHS MAJIOYTJIEPOANCTON CTaJH, JIETUPOBAHHOM CTallU U

qyryHa




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

ITocTpoeHue quarpaMm pacTsKEHHUsI MAJIOYTJIEPOJUCTON CTa, JIETUPOBAaHHOW CTaJId U YyT'yHa.
OnpezneneHre MEXaHUYECKUX XapaKTEPUCTUK YKa3aHHBIX MaTepHaIOB IIPU PACTSHKEHUH.

W3ydeHue auarpamMm cykaTusi MaJIOYTJIEPOIMCTON CTaIH, YyT'yHa U IPEBECUHBI
HOCTpOGHI/Ie JAuarpamMm CxKaTtus Manoyrnepo,uMCToi/i cTrajiu,
4yyryHa u 1p€BCCUHBI. Onpe,ueneHI/Ie MEXaHUYCCKUX XAPAKTCPUCTUK YKAa3aHHbIX MaTCPUAJIOB IIPU CIKATHUU.

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 cratudecku HEOMPCACIINMMBIX CTCPKHEBLIX CUCTEM IIPU HCHTPAJIBHOM

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 CTCPKHCBLIX CUCTEM IIPU LICHTPAJIbHOM

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[[3‘{1/1 Ha BBIYMCJICHHUE TCOMETPHUUCCKUX XaPAKTCPUCTUK
CIUIOIIHBIX CEYCHMIA.

I'eomeTprueckre XxapakTepUCTUKH ITONIEPEYHBIX CEUCHUN
33,[[3.‘11/1 Ha BBIYUCIICHUE TCOMETPHUCCKUX XapaKTCPUCTHUK COCTABHBIX CCUCHUH.
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[psimoit u3ruo.
IIpumepsl o pacueTa 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.
OmnpenerneHne Tpy30I0IbEMHOCTH H3TH0aeMOi OaTKI HCXOAS U3 TIpeAeTIbHOM paboThl B yIPYrol CTaand 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 |CnBur 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 Kpy4CHUUN
TOHKOCTCHHOI'O CTCPIKHS 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 NEpEMENICHUN
HpI/IMCpLI OIIpEAC/ICHUA HCpeMCH.[eHI/Iﬁ MCETOAOM Ha4aJIbHbIX NIapaMETPOB.
20 |OcHOBBI TEOPUU MEPEMELICHUN
[Ipumepsl onpeeseHus nepeMenicHnil B bankax MmetoqoM Makceeuia-Mopa. [Ipumenerue Gopmyia
YHUCJICHHOTO UHTCTPUPOBAHUS.
21 |Merox cun
Pacyer cratnuecku HEONPECACITINUMBbIX 0aJIoK METOAOM CHUII
22 |Meton cui
Pacyer cratnuecku HEONPECACITINUMBIX IJIIOCKUX paM METOA0M CHUJT
23 |CnoxxHO€ CONPOTUBIIEHUE
ITocTpoeHue 3mop BHYTPEHHHUX CHJI B IPOCTPAHCTBEHHOM JIOMaHOM Opyce.
24 |CnoxxHoe CONpPOTUBIIEHUE
PacueT Ha IPOYHOCTH U KECTKOCTH MPOCTPAHCTBEHHOTO 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)KHCf/‘I Ha ONCHTPAJIbHOC CXKaTHUeC. OHpe,HGJ'ICHI/IC KPUTUYECKUX HArpys3oK.
29 |YCTOWYHMBOCTH CXKATBIX CTEPIKHEH
Pacuer CTCp)KHCf/‘I Ha ONCHTPAJIbHOC CXKaTue. H0ﬂ60p CC‘ICHI/II\/‘I, OIPCACIICHNUE TOIMYCKAEMbIX HArpy30K.
30 ([IpomoapHO-TIONIEPEYHBIN U3THO
Pacuer crepkHs Ha IPOJOIBHO-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 HeﬁCTBHH NEPEMECHHBIX BO BpEMCHU HArpy3ok

4.3. CamocrosTenbHas paboTa 00yJarommxcsl.

Bun camocrosiTensHO#M paboThI

1 |IToaroroBka K MPaKTUYECKUM 3aHATHIM

HOI[I"OTOBK& K HpOMC)I(YTOqHOﬁ aTTcCTallu.

[TonroroBka K TeKylIeMy KOHTPOJIIO.

4.4. IlpumepHbIil IepeYeHb TEM pacyeTHO-TpaduyecKux padboT
1. PacuetHo-rpaduueckue padotsl (PI'P), BeinonHsembie B 3-M ceMecTpe:

PI'P Ne 1 —IlocTtpoenue 3m10p BHYTPEHHUX YCUIIMH NPU PACTSHKEHUN-CKATHH
crepxkHed. [locTtpoeHne »HIOp BHYTPEHHUX YCHIMW IIPU KPYYEHHMM BaJlOB.
[locTpoeHue smiOp BHYTPEHHHUX YCWIMHM MpH HU3THOE ISl IIApHUPHO-OMEPTHIX
6anok. [locTpoeHue 310p BHYTPEHHUX YCUIIMHM MPU U3TMOE B KOHCOJIBHBIX OajKax.
[TocTpoenue 3mop BHYTPEHHUX YCHIIMN MpU U3rude B Oajikax ¢ MPOMEXYTOUHBIM
apuHUPOM. Pacuer craTudeckn ONpeAENMMBIX CUCTEM IIPU PACTKEHUH -CKATUU
C Y4eTOM COOCTBEHHOIO Beca CTEPKHS. Pacuer cTaTMuecKn ONpeesInMbIX CUCTEM
IIPU  PACTSHKEHUHU-CKATUM HA NPOYHOCTh. Pacyer CTaTWYecKu OINpeneaIruMbIX
CUCTEM IIPpU PACTSDKEHUM-CKATUM HA IKECTKOCTh. Pacder craThyecku
HEONIPEACIIMMBIX CUCTEM IPHU PACTSOHKEHUU-CKATUM Ha NPOYHOCTh. Pacuer
CTaTUYECKU HEONPENCIMMBIX CUCTEM IPU PACTKECHUU-CKATUA HA YKECTKOCTD.
Pacuer cratMyecku HEONPEAECNIMMBIX CHUCTEM IPU PACTSHDKECHUU-CKATHUM Ha
BO3JICMICTBUE W3MEHUHUS TeMIIepaTypbl. PacdyeT cTaTHYecKu HEONpEeaeIuMBbIX
KOMOMHUPOBAHHBIX CUCTEM.

PTP Ne 2 — OmnpeneneHue TreOMETPUYECKUX XAPAKTEPUCTUK CILUIOMIHBIX
IUIOCKUX MOTMEPEUYHBIX ceueHuH npu u3rude 0anok. OnpeaeseHne reoMeTpuiaecKux
XapaKTePUCTHK COCTABHBIX TOMEPEUYHbIX CEUEHUH TMpu u3rudbe OaJoK.
Omnpenenenre HOPMaJIbHBIX HAINPSKEHUH B MONEPEYHBIX CEUEHMSIX OajoK mpu
miockoM u3rube. OmnpeneneHue KacaTelIbHbIX HANPSHKEHUH B IONEPEYHbIX
cedeHusx 0anok mpu miaockoM usrude. [1ogdop CrIOMIHBIX NONEPEYHbIX CEYSHUN



Oanok npu miockoM usrude. Ilogdbop monepeyHsIx ceueHuit 6aIOK MPHU MIOCKOM
u3rude B Buje AByTaBpoB. [locTpoeHue pacrpeneneHnii HanpsHKEHUH B TUIOCKUX
MOTNIEPEYHBIX CEUCHHSX H3rubaeMbIx Oanok. PacueT cTatWdecku oOIpenenuMbIX
BAJIOB Ha MPOYHOCTH MPHU KpydeHHH. Pacyer craTHuecKku ompeaeMMbIX BaJIOB Ha
KECTKOCTb MpHU KpydueHUH. Pacdyer cTaTHYecKd HEONpEeAECTUMBIX BajOB Ha
OPOYHOCTh MpH KpydeHHH. PacueT cTaTMueckd HEONMpEIeIMMbIX BaJOB Ha
KECTKOCTb MIPHU KPYyUCHUHU.

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

PI'P Ne 3 — IlocTtpoeHue 3miop yrioB MOBOPOTOB MOIMEPEYHBIX CEUCHUN U
IpPOruOOB I CTAaTHYECKU OmpeneauMoit Oanku. @opMyibl ISl BBIYUCICHHUS
uHrerpana Mopa. IlocTpoeHne rpy30BOM M €OMHHYHBIX DJIIOP B 334aHOU
CTaTUYECKHU ompeaenumMon cucreme. lIpumenenne merona Makcsenna-Mopa s
OTIPENICIICHUS] XapaKTEePHBIX MEepeMelIeHn ceueHuil Oanku. BriOOp OCHOBHBIX
CUCTEM METOJla CWJI JUIsl CTaTWU4YeKH Heompenenumoil Oanku. Iloctpoenue smrop
BHYTPEHHUX YCWJIMM B OCHOBHOM cucteMe merona cwuil. [Ipumenenue merona
MakcBenna-Mopa 1 HaxOXICHHUS €IUHUYHBIX W TPY30BBIX IEPEMEIICHUM.
[TocTpoeHne OKOHUYATENBHOM SITFOPBl MOMEHTOB, MONEPEYHBIX U MPOIOIbHBIX CHIL.
Brinonnenue ctatnyeckoit U aeopMalMJIHHONW MPOBEPOK OKOHYATEIBHBIX IOP.
OrnpeneneHue nepeMeNIeHNN XapaKTePHbIX CEUEHU CTATUYECKA HEOMPEIEINMON
OaJike.

PI'P No 4 — Omnpenenenne BHYTPEHHUX CHIIOBBIX (DAKTOPOB B CEUYEHUSIX
JIOMaHHOT'O TPOCTPAHCTBEHHOTO CTEpXKHA. Pacuer cTepKHS Ha BHELUEHTPEHHOE
pacTsixeHue-cxkarre. Kocorr m3ru0. Pacuer crepkHs Ha W3rubd ¢ KpydeHHUEM.
[ToctpoeHue HmOpbl HOPMAIBHBIX M KAacCaTEIbHBIX HAIPSIKEHUA B OIMACHOM
ceyeHuu crepxkHsi. [locTpoenue sAnpa ceyeHns CIUIOMHOTO MOIIEPEYHOTO CEYEHUs.
[TocTpoenue simpa ceyeHuss COCTaBHOTO NMONEPEYHOro cedyeHus. Pacuer cikarbix
cTepKHEeH Ha yCTOMYMBOCTh. [10100p monepeyHoro ceueHus C:kaToi KOJIOHHBI IIPU
noMoIM ko3¢ duiieHTa npoIoapLHoro u3rnbda. HaxoxaeHne KpUTHYEKON CHIIbI
IUIsL CoKAToro crepkHs. [locTpoeHue 3mopbl MOMEHTOB OT ONIEPEYHON HArpy3Ku
IpPU TPOJIOJILHO-TIONEPEYHOM M3THOe cTepxkHei. OnpeneneHrne MaKCUMaIbHOTO
nporu0a CTEep)KHS OT MPOAOJBHO-TIONEpeUHOil  Harpy3ku. OmpezaeneHue



MaKCUMAJIBHOTO HOPMAJIbHOTO HAMNpsDKEHUST B CTEPKHE OT MPOJAOJBHO-
MOTEPEYHON HArpy3KH.

5. llepedenr wu3maHuii, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MIPHU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

Ne
i bubnunorpaduueckoe onucanue Mecto noctyna
1 | ConpoTuBieHre MaTepHAIOB https://znanium.ru/catalog/document?id=470119

KoBaneckuii Butannit UBanoBuy,
['onsikoB Erop MiBanoBuu YueGHoe
nocobue Nudpa-Uuxenepus , 2025
2 Comnporusnenue Matepuanos Cupenko P. | https://znanium.ru/catalog/document?id=372067
H. PUOP, 2018

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WHGOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIb30BAThCS IIPH
OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

http://library.miit.ru/ - Yuebusie Mmomynu B asekrponHor 6ubmoreke HTh
MUUT.

http://e.lanbook.com/ - DnexkrponHO-0MOAMOTEUHAs crcTeMa M31aTenbeTBO
«JIanb».

http://e.urait.ru/ - DnexTpoHHO-OMONMMOTEYHAass cucTeMa I37aTenbCcTBO
«FOpai»

7. llepedyeHb  JMIEH3UOHHOTO U  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IpPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIIE€ OTEYEeCTBEHHOrO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).

Jns  3aHATHA B KOMIBIOTEPHOM  Kjacce Kadeapbl HCMOIb3YyeTCs
pa3paboTaHHOE COTPYIHUKAMH Kadeapbl mporpaMMHOE oOecrieueHue W Habop
TECTOBBIX 3aJJaHUM, UCTIONB3YIONIUX onepanroHHyto cucteMa Windows 7 unu XP,
Microsoft Office 2007 unu 2010.



8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOAUMON  IJIs
OCYIIICCTBJICHUS 00pa30BaTEILHOTO IPOoIecca M0 IUCIUILIHHE (MOJIYIIIO).

[Tpu mpoBeneHUU ayJUTOPHBIX 3aHATHI B ayAUTOPUU JOJDKEH OBITH JOCKA,
MIPOEKTOp, MO3BOJSIOIIMNA OTOOpaxaTh 00pa3 SKpaHa MOHUTOpAa Ha OOJBIIOM
JKpaHe.

[lpu npoBeneHun naOOPATOPHBIX 3aHATHH HCHOJB3YeTCS 00OpYIAOBaHUE
nabopatopun  «McmplTanue  MarepuaioB», a HMEHHO THAPaBINYECKHE
UCTIBITaTeIbHbIE MAIWHBI, TO3BOJIAIONINE MPOBOAUTH HCHBITAHUSA OO0pa3lLOoB
MaTepualioB Ha pAaCTSHKEHUE, C)KaThue, W3rud, KpydeHHe INpU Harpys3kax oOT
HECKOJIbKUX JIECATKOB JI0O HECKOJLKHX COTeH KH um cTtpouTh B pexkume on-line
ArarpamMMbl pacTsSKEHHsI, C)KaTHs, CABUTa, B TOM YHCJIC UCIIBITATEIbHAS MAallluHa
Tiratest 2150 u cuctema coopa nanubix Spider§, a Takxe Npy>KMHHbIE YCTAHOBKH,
MO3BOJISIOLIME PEeaTN30BaTh CKUMAIOLIUE UK pacTaruBatouie yeunus 10 50 kH.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auer B 3 cemecTpe.
DK3aMeH B 4 cemecTpe.

10. OuieHOUHBIE MATEPUAIIBI.

O1neHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEJICHUHN MPOMEKYTOUHON
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CTapIIUi pernoaBarenb KaQeapsol

«CTpouTenpHas MEXaHUKA» B.A. lu6pos
CornacoBaHo:

3asenyrommii kadeaponr CK3uC B.C. ®enopos
3aenyromuii kadeapoit CM N.B. Andepon

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUH M.®. I'ycbkoBa



