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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

Ienn ocBoeHM AMCHUIUIMHBI « CONIPOTHBIIEHHE MATEPUAJIOB»: TEOPETUUECKAs
U TpakTU4ecKas MOATOTOBKAa OYIyIIMX CHEIHAIMCTOB B OOJACTH 3KCIUTyaTalluu
TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUJIEKCOB B CTENEHH, HEOOXOIUMOU
JUISL OCBOEHHS METOJIOB pacueTa Ha NPOYHOCThb, KECTKOCTh M YCTOMYHMBOCTH
pa3IMYHBIX ~ JJEMEHTOB  KOHCTPYKLUMH,  HCIOJIB3YeMBIX B CIIOXKHBIX
HKCIUTYaTallMOHHBIX YCJIOBUSX IO JIEUCTBUEM KaK CTaTUYECKHX, TaK H
JTUHAMHYECKHUX Harpy3oK.

3amaul OCBOEHMsI IUCHUIUIMHBI «COMPOTUBIIEHUE MATEPUAIOB»: BBIPAOOTKA
HAaBBIKOB M YMEHHS IOCTPOEHUS M HCCIEAOBAHUS MEXaHHKO-MAaTeMaTHYECKUX
MoOJieJIel, aIeKBATHO OMKCHIBAIOIINX PA00Ty peajbHbIX COOPYKEHHM.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr (GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHS  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - Cnocoben pemaTh WHXEHEpHbIE 3aJladyd B MPOQPECCHOHATBHON
JEATEIIBHOCTH C UCIOJIb30BaHUEM METOJIOB €CTECTBEHHBIX HAyK, MATEMAaTUYECKOTO
aHajau3a U MOJICJINPOBAHMSI.

OOydeHue 1O AUCHUIUIMHE (MOJYJIO) TpeArnojiaraer, 4Yro T0 €ro
pe3yabTataM oOy4Jaromuics OyeT:

3Harth:

- OCHOBHBIE 33/1a4d U BO3MOXKHOCTH HAayKH O COIPOTHMBIIEHUU MATEPUAIIOB; -
OCHOBHBIE TUIIOTE3bI U IPUHIIUIIBL,

- IPUHLNIIBI COCTABJICHUS PACUETHBIX CXEM;

- METOJBI pacyera 3JIEMEHTOB KOHCTPYKUMU Ha IPOYHOCTh, KECTKOCTb M
YCTOMYHUBOCT.

Baanern:

- METOJIaMH COCTaBJICHUS YPaBHEHUI paBHOBECHS TBEPOTO Tela;

- METOJaMHU pacyeTa 3JIEMEHTOB KOHCTPYKUUW HAa MPOYHOCTb, KECTKOCTh U
YCTOMYUBOCTD MPU CTATUYECKOM U JUHAMUYECKOM HArpyKEHUH.

YMmeTh:
- OHpeI[eJ'II/ITL BUJIbI COHpOTI/IBJIeHI/IH nu BHYTpeHHI/Ie CHUIIOBEIC (baKTOpr,
HaIpspKeHUs, aedopMaliuy 1 nepeMeIieHus;

3. O0BbeM AUCIUTUTMHBI (MOJTYJIS).



3.1. O0uias Tpy10eMKOCTb JTUCHUTUIUHBI (MOYJIA).

OO0mast TpyAOEMKOCTh JHUCUUIUIMHBI (MOJyJisi) cocTaBisier 7 3.e. (252
akaJeMHYeCKHUX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss C  IeJarorMyecKuMu  paboOTHUKaMH W (WJIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa30oBaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne3 | Neq

KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 144 80 64
B tom uucane:

3aHATHUS JEKIIMOHHOTO THUIIA 64 32 32

3aHATHSI CEMHUHAPCKOTO THIIA 80 48 32

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4arolmuxcsi ¢
NEeAarornYecKUuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPU  IPOBEICHUU
IIPOMEKYTOUHOM aTTecTaluu cocrapiigeT 108 akageMuyeckux yaca (0B).

3.4. Ilpu oOyueHuu Mo UHIMBUYaJbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOy4Y€HHU, 00bEM NHUCIMIUIMHBI (MOJIYJIS) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaroIIMXcs, a Takxke B ¢opme
KOHTaKTHOM paboThl OOyYaromMxcsl ¢ MEeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTEIbHON MpOTpaMMbl Ha MHBIX
YCIIOBUSIX, TTPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAaHUC
/11

1 |Tema 1: BBenenue.
KpaTKOC COACpIKaHUEC: POJ'H: Kypca «COHpOTI/IBJ'IeHI/ISI MaTepuaioB» B O6paSOBaHI/II/I HWHIXCHCpA - MEXaHHKa.
FI/IHOT63LI W IPUHIUIIBI. BI/I,HI)I Harpysok. PaC‘IeTHBIG CXEMBI.

2 |Tema l: Brenenue (mpoaomKeHue).
Kpatkoe conepxanue: Hanpsoxerns, nedopmanuu u nepeMerieHus. BHyTpeHHne yCHIuS B IIOTIEPEUHBIX

CEYECHHUSAX CTEPIKHEH.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
3 |Tema 1: BBeneHnue (OKOHYAHHE).
Kpatkoe conepskanue: [loctpoeHune smop BHyTPEHHUX YCUITUI.
4 |Tema 2: llenTpasibHOE PACTSHKCHUE M CKATHE CTEPIKHEH.
Kparkoe conepxanune: Hanpsoxenus, nedpopmaryn. Koaddumuent [Tyaccona. 3akon ['yka.
5 |Tema 2 (mponomkenue): LleHTpanbHOE paCTSIKEHHUE U CKATUE CTEPIKHEH.
Kpatkoe conepskanue: MexaHuueckue CBOMCTBA MaTepuasioB. JluarpaMMbl pacTsDKEHHS U CKaTus. PacueTsl
Ha IPOYHOCTb.
6 |Tema 2 (oxoHuanue): LleHTpanbHOE pacTsSHKEHUE U CKATUE CTEPIKHEH.
KpaTKOC COACpIKaHUE: CraTtHdecku HCOIPCACTINUMBIC 3a/la4y TPU PACTIKECHUN—CIKATUU.
7 |Tema 3: 'eomeTpuueckre XapaKTEPUCTUKH TIOTIEPEYHBIX CEUCHHUI
KpaTKOC COACpIKaHUEC: CraTtnueckue MOMCHTBI, HEHTP TAKECTU. OceBble B HeHTpO6e)KHI>I€ MOMCHTbBI
MHepUUH. MOMEHTHI MHEPLUH MPOCTEHIINX QUryp.
8 |Tema 3: ['eomeTpuyueckne XapaKTepUCTUKU TOMEPEYHBIX CEUCHHH (OKOHYAHUE)
KpaTKOG COACPIKaHUC! I'maBHBICE MOMEHTBI HWHCPpLUHN. Brrancienne MOMEHTOB HWHEPpLUHU IIPH NapaJlsIeIbHOM
MEPEHOCC U OBOPOTE ocelt
9 |Tema 4: Ilpsmoti u3ruo.
Kpatkoe conepxanue: OCHOBHBIC ONpeieNieHUs U TUIIOTe3bl. HopManbHbIe HaNpsHKEHUS.
10 |Tema 4: IIpssimMoii u3ru6 (poaoiKeHUE).
Kparkoe conepxanue: PannonanbsHblie ceyenus npu u3rude. ®opmyna XKypasckoro. [Tonstue nenrtpa
n3ruoa.
11 |Tema 4: IIpsamoii n3rud (OKOHYAHUE).
Kpatkoe conepkanue: Pacder coctaBHBIX 0aok. M3rubd cTep)KHEH B yIIpyro-TIacTHIECKOH CTaInu.
12 |Tema 5: CnBur u KpydeHue.
Kpatkoe conepxanue: I[Tonarue o uncrom casure. Kpyuenue cTepsxHeil ¢ KpyTiIbIM ONEPEYHBIM CEUEHHEM.
HanpsbkeHus u nepeMenieHus pu Kpy4eHuu
13 |Tema 5: CaBur u kpyueHue (IpoI0JIKEHUE).

KpaTxoe COACpIKaHUEC: CraTtndecku HCEOIPCACINMBIC 3a/1a4y IPU KPYUCHUU

14

Tewma 5: CaBur u kpyueHue (IIpoI0JKEHUE).

Kpatkoe conepskanue: Kpyduenue crep:kHell HEKPYTJIOTO MONEPEYHOro ceueHus. Jlennananns HeKpyTibix
cedeHu pu Kpy4deHuu. [ToHsATHE 0 CBOOOTHOM U CTECHEHHOM KpydeHHH. CBOOOIHOE KpyUCHHE CTePIKHEH
CIIIOITHOTO NPAMOYT'OJIbHOTO CCUCHUA

15

Tema 5: CnBur u KkpydeHue (OKOHYaHHE).

Kpatkoe conepxanne: CBO60AHOE KpyUeHHE TOHKOCTEHHBIX CTEP)KHEH OTKPHITOTO U 3aMKHYTOTO MPO(UIIS.
®opmyna bpeara. PacueTsl Ha MPOYHOCTH U )KECTKOCTh. PacyeT cTalibHOW HUITUHAPUYECKON NPYKUHBI C
MaJIbIM IIaroM BUTKa Ha PacTsHKCHUE

16

Tema 6: HanpsxkeHHOE 1 1€ pOPMUPOBAHHOE COCTOSIHUS B TOUKE.
KpaTKOC COACpIKaHUE: HaHpﬂ)KGHHOG COCTOAHHEC B TOUKEC U €I'0 BUJIBI. IlonsTHe 0O TEH30pC HaHpﬂ)KeHI/Iﬁ.

17

Tema 6: HanpsbxenHnoe u 1e)opMupOBaHHOE COCTOSTHUS B TOUKE (MPOJOIDKEHHE).
KpaTKOC COACpIKAHUE! Hanp;mceHI/m B HAKJIOHHBIX IUIOIMAAKAX MPU INIOCKOM HANPS)KECHHOM COCTOAHUU.
I'maBHEBIC HaNMPSAKCHUA U ONIPEACIICHNUE TTOJIOKCHUA ITIAaBHBIX TIJIOMIAI0OK. 3KCTpeMaHBHBIe KacaTCJIbHBIC
HaIpsHKCHUA.

18

Tema 6: HanpsbxeHHOe 1 AepOPMUPOBAHHOE COCTOSIHUS B TOUKE (OKOHYAHHUE).
Kparkoe conepsxanne: lehopmrupoBaHHOe cocTosiHEE B Touke. [ 1aBHbIe edopmaryn. DKcliepUMEHTaIbHOE
OIIpCaACIICHNE ,HG(I)OpMaHI/Iﬁ n HaHpH)KeHI/Iﬁ METOJAOM TEH30MCETPHUHU.

19

Tema 7: KoHnieHTpamus HanpspKeHMi.
Kpatkoe conepsxanue: [IoHATHE O KOHLIEHTpALMU HANIPSKEHUM U €€ BIMAHUSA HA IIPOYHOCTh 2JIEMEHTOB
KOHCTpYKUUHA. KOHTakTHBIE HANPSHKEHMUS.

20

Tema 8: OCHOBBI TEOPHH MEPEMEILICHUMN.
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Kpatkoe conepxanue: [lepemernenus npu nsrude. Tounoe u npudmmxenHoe auddepeHnnarsHee
YpaBHCHUSA OCHU I/I3OFHyT0ﬁ OaJKu. MeTOL[ HEMOCPCACTBEHHOT'O UHTCTPUPOBAHU.

21 |Tema 8: OCHOBBI TEOpHH MEepeMeIIeHUN (TTPOIOJDKEHHUE).
Kpatkoe conepkanue: YHHUBEpcallbHOE ypaBHEHHE YIPYTroil TMHUM (METO HaYaJIbHBIX 1apaMETPOB).

22 |Tema 8: OCHOBBI TEOpHH MEpEeMEIICHNN (OKOHYAHHE).
Kpatkoe conepxanue: ®opmyna Makcsemna-Mopa. TexHuka BeruvciaeHui nurerpaia Mopa.

23 |Tema 9: Meton cuil.
KpaTKOC COAEPIKAHUEC: CraTtnyecku HEONIPEACITNIINMBIE CUCTEMBI. PacueT cratnuecku HEOTIPEACITUMBIX
CHUCTEM I10 METOAY CHJIL.

24 |Tema 10: Crio)xHOE CONTPOTHUBIICHHE.
KpaTlcoe COACpIKaHUE: HOCTpOCHI/Ie SIIOP BHYTPCHHUX CUJI B 06IIICM CJIydac CJIOXKHOI'O COIIPOTUBJICHUA.
Kocoit n3rn6. Buenenrpennoe pactsokeHue-cxxatue. M3ruod ¢ kpyuennem. OnpenesneHue nepeMeIieHui npu
CJIOKHOM BOS,Z[efICTBPIH.

25 |Tema 11: Kpurepun npoyHOCTH H TUTACTHYHOCTH.
Kpatkoe cogeprkanue: OneHKa MPOYHOCTH TPHU CIIOKHOM HarpsikeHHOM cocTtosiHuH (Teopuu mpoyHoCTH).

26 |Tema 12: YCTOHYHBOCTB CKATHIX CTEPIKHEH.
Kparkoe coneprxanue: YcroiunBas U HeycToituuBas popMbl paBHOBecus. [IoHsATHE 0 KPUTHYECKOH cuite JUIs
cxatbIX crepkHelt. dopmyna Ditnepa.

27 |Tema 12: YCTOMYMBOCTH CIKATHIX CTEpXKHEH (OKOHUAHHUE).
Kpatkoe cogepkanue: [IpakTudeckre ciocoOBI pacdeTa CKaThIX CTepIKHEH.

28 [Tema 13: IIpoaonbpHO-TIONEPEYHBIH N3THO.
Kpatkoe comepkanue: OmnpezencHre HAMpsDKEHUH U IepeMeIeHAH TIPH MPOJII0IBHO -TIOTIEPEYHOM H3THOE.

29 |Tema 14: JlunaMmuyeckoe NEHCTBUE HATPY3KH.
Kpatkoe comepxaHue: MOHATHE O AMHAMUYECKOM JIEHCTBUU HArpy3Ku. J[BH>KEHUE TeJ C MOCTOSHHBIM
yckopenueM. Jlunamudeckuii k03 HUIHEHT.

30 |Tema 14: JIunamMuyeckoe AeHCTBUE HArPYy3KH (OKOHUYAHUE).
Kpatkoe conepxanue: [Torsatue 06 ymapHOM qeiicTBUHM HArpy3Kku. [IpogosHBIH yaap, MONepevHbId yaap,
TOPU3OHTANIBHBIN yAap, BEpTUKAIBHBINA yaap.

31 |[Tema 15: IIpoyHOCTH MaTEPUAIOB TP IUKINICCKHA MEHSIINXCS HAIPSHKEHHUSX.
KpaTxoe COACpIKaHUEC: OCHOBHBIE IIOHATHA 00 YCTAJIOCTHU U XapaKTCPUCTHUKHU LIUKJIA. KpI/IBaSI YCTAJIOCTH.
Hpe):[en BBIHOCJIMBOCTH. I[I/Ial"paMMa MMPEACIbHBIX aMIUIATY . (DaKTOpr, BJIMAIOIINE Ha CHKEHUE IpEacIa
BhIHOCIUBOCTH. KoadduineHT 3amaca ycTaqoCTHOM MPOYHOCTH.

32 |Tema 16: OCHOBBI MEXaHUKH TPEIIHH.
Kpartkoe conepxanue: ®opmyna I'puddurca. KoadduiueHT HHTEHCUBHOCTH HATIPSKCHHUT.

4.2. 3aHATUS CEMUHAPCKOTO TUIIA.
JlaGopatopHbie paOOThI
No
i HanmenoBanue nmabopatopHbIX paboT / KpaTKOe CoIepKaHNe
1 |WcneiTanue pacTsoKeHUE U CKATHE CTATBHOTO 00pasiia B Ipejeiax ynpyrux Ha
nedhopmaruit
Omnpenenenre MOayst ynpyrocta u kodddunuenta [Tyaccona. [IpoBepka 3akoHa ['yka.
2 |M3yueHue nuarpaMM pacTsHKEHUS MAIOYTIIEPOIUCTON CTaIH, JIETUPOBAHHOM CTAIH U

YyryHa
ITocTpoenne auarpamMm pacTsHKEHHS MaJOYTIEPOJUCTON CTallU, JIETUPOBAHHON CTalld M 4yT'yHa.
OnpezneneHre MEXaHUYECKUX XapPAKTEPUCTUK YKAa3aHHBIX MaTEPUAIIOB MPH PACTSKEHUU.




HaunmenoBanue 1ab0paTopHBIX paboT / KpaTKoe CofiepKaHue
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3 |M3ydenue muarpaMm C)KaTUsi MaJOYIIIEPOJUCTON CTalIM, YyTryHa U JPEBECUHBI
HOCTpOeHI/Ie JAuarpamMm CixKaTtus MaJ'IOYFHepO)IPICTOﬁ cTaliu,
4yyryHa u 1p€BCCUHBI. Onpe,ueﬂeHI/Ie MEXaHUYCCKUX XAPAKTCPUCTUK YKAa3aHHbIX MaTC€pHUaJIOB IPpU CKATUU.
4 |McnplTaHue ABYTaBPOBOM OaKK HA U3TKO (30HA MOMEPEYHOTO U3rHoa).
Onpe)leneHI/[e HOpMAJIBbHBIX U KaCaTCJIIbHbIX HaprI)KCHI/Iﬁ B 30HC MOMICPEYHOT 0O n3ruoda.
5 |HcnbiTanue o6pa3noB Ha KpyUYeHUE.
OmnpeneneHne KacaTeIbHBIX HANPSDKEHIH U YTIIOB 3aKpyYUBAHUS IPU KPYICHUH.
6 |VcnobiTanue AByTaBpOBOW OaIKy HAa U3rHO (30HA YUCTOTO M3THOA).
HOCTpOeHI/Ie OMIOPbI HOpMAJIbHBIX HaHpﬂ)KeHI/Iﬁ B 30HE YHUCTOI0 U3ruba.
7 |McnblTanue cTalbHOU IWIMHIPUYECKOM MPY>KUHBI C MAJIBIM I1IarOM BUTKA
Onpe)leneHI/[e JKECTKOCTH MPYKUHBI C MAJIBIM IIaroM BUTKaA.
8 |OmbITHAs MPOBEPKA BETMYMHBI OTIOPHOW PEaKIIMU HEpa3pe3HOoi Oalku
CpaBHeHHE SKCIIEPUMEHTAIHHON OMIOPHOM peaKkny Hepa3pe3HoH Oallku C TEOPETUIECKOI.
HpaKTI/ILIGCKI/IC 3aHATUA
Ne
i Temaruka npakTUYECKUX 3aHITHI/KPATKOE COJEpKaHUE
1 |Merox ceueHui.
OnpezeneHyue BHYTPEHEHUX CHJI B MIONIEPEUHBIX CEUCHUSIX CTEPIKHEH MPU pacTsHKEHUH-CKATUH, U3THOe,
KpY4YEHUHU.
2 |[ToctpoenHwue >mr0p BHYTPEHHUX YCUIIHA.
HOCTpOGHI/IC OMIOP NPOAOJIbHBIX CHUJI; KPYTALIIUX MOMCHTOB.
3 |llocTpoeHue 3Mmr0p BHYTPEHHUX YCHIIUM.
ITocTpoeHue 3Mmrop MOMEePEUHBIX CUIT U M3THOAIONINX MOMEHTOB B KOHCOJIM U OajKe Ha IBYX IIAPHUPHBIX
oropax.
4 |[TocTpoeHue 3MI0p BHYTPEHHUX YCUIIHUI.
HOCTpOCHI/Ie OMIOP HNOMNCPEUHBIX CUIT U I/I3FPI63IOH.[I/IX MOMEHTOB B COCTABHOM MHOFOHpOJ'IeTHOﬁ Oajke.
5 |Pacuer craTHUecKy OINpENeIMMBIX CTEP)KHEBBIX CUCTEM NP IIEHTPATLHOM PACTSKEHHIH-
CKaTUU
OnpepeneHue HAMPSDKEHUH U 1ehopMalinii PU PaCTSHIKCHUN-COKATHH B CTATUYECKU OIIPEISITUMBIX
CTCPIKHEBBIX CUCTEMAX.
6 |Pacuer craTHuecku HEONPEAECTUMBIX CTEPHKHEBBIX CUCTEM MPH LIEHTPAIBHOM PaCTKEHUU-
COKaTUU
OHpCZ[eHeHI/Ie HaHp?[)I(eHI/Iﬁ u z[e(bopMauHﬁ IIpU paCTAKECHUUN-CIKATHHU B CTATUYCCKH HEOMIPCACTITUMBIX
CTCPIKHCBBIX CUCTEMAX. Hanps{)}ceHI/m Ha HAKJIOHHBIX IIIOIIaJgKax.
7 |Pacder craTHYecKH HEONPEACTUMBIX CTEPKHEBBIX CUCTEM TPH IIEHTPATHLHOM PaCTIKECHHH-
CKaTUU
Onpenenenre HAMPsDKEHNUH U teopManuii B CTATHUECKH HEOTIPEACTUMBIX CTEPKHEBBIX CHCTEMax Ha
JICHCTBUE TEMIIEPATYPBHI, a TAK)KE ONPEAEICHUE MOHTaXKHBIX HAIIPSKEHUH.
8 |['eomerpuueckue XapakTepPUCTHUKHU IONEPEUHBIX CEUYSHUN
OmnpeneneHne reOMeTPHUECKUX XapaeKTePUCTUK 3a/1auy Ha BEIYHUCICHUE TEOMETPHUECKUX XapPaKTEPUCTUK
CIUIOIIHBIX CEYCHHH.
9 |['eomerpuueckue XapaKTEPUCTHKH ITOTIEPEIHBIX CEYCHUN
33,&3"11/[ Ha BBIYHCIICHUE TCOMETPHUUCCKUX XapPAKTCPUCTHUK COCTABHBIX CEUCHUH.
10 |IIpsimoii uzrud.
IIprmMeps! o pacdeTa 6aloK Ha IPOYHOCTH 110 HOPMAIEHBIM HAIIPSDKEHUSIM
11 |IIpsmoii uzrud.

IIprmMeps! pacdera 6alok Ha IEHCTBHE KacaTeIbHBIX HANPSKEHUI.
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12  |IIpsimoii u3rud.
Pacuer CBApHbBIX U OOITOBBIX COG)II/IHCHI/Iﬁ B COCTaBHBIX M3rn0aeMbIX OajaKax.
13 |IIpstmoii u3ruo.
Omnpenenenne rpy30noAbEMHOCTH U3rn0aeMoi OaIKK UCXOIsl U3 MPEAeSIbHOM pabOThl B YIIPYrol CTaluH U B
CTaJluu NpeaACIbHOTO0 paBHOBECHA
14 |CnBur u kpydeHue
[IprmMeps! onpeneneHns KacaTeIbHBIX HAIPSHKEHUH B pacdeThl Ha MPOYHOCTD MPU KPYICHUH CTEPIKHS C
KPYTJIBIM CEUCHHEM.
15 |CnaBur u xpyueHue
HpI/IMepLI OIPCACIICHUA KaCaTCIbHbIX HaHpﬂ)KeHI/Iﬁ 1 pacyeThl HA MMPOYHOCTDL MPHU CBO6OZ[HOM Kpy4CHHHU
TOHKOCTCHHOI'O CTEPIKHA OTKPBITOI'O HpO(l)I/IJ'IH.
16 |CnBur u KpydyeHue
HpI/IMepLI OIIPEACIICHNA KaCaTCIbHbIX HaprI)I(eHPII;‘I 1 pacyYCThl HA IPOYHOCTL IIPpHU CBO6OZ[HOM Kpy4CeHHNHU
TOHKOCTCHHOI'O CTCPIKHS 3aMKHYTOT'O HpO(I)I/IHH.
17 |Konuerpoauus HanpsKEHUMA
[IprMeps! pacdeToB Ha KOHIICHTPAIIUIO HATIPSKEHIH
18 |OcHOBBI TeOpUU TIEpPEMEIICHHIA
IIpumeps! onpeneneHys nepeMeleHuil METOA0M HENOCPEICTBEHHOIO UHTEIPUPOBAHHUS
19 |OcHOBBI TeOpUU TIEpPEMEIICHHI
HpI/IMepLI OIIPEACIICHUA HepeMeH.[eHI/Iﬁ MCTOAOM HAa4aJIbHBIX IAPpaMCTPOB.
20 |OCHOBBI TEOpPHH TIEPEMEIICHHI
[IprmMeps! onpenencHus nepeMeneHnii B 6ankax MetogoM Makcsemia-Mopa. [IpumeHerne Gopmyn
YHUCJIICHHOI'O UHTCIPUPOBAHUSA.
21 |Meron cun
Pacuer cratnuecku HEONPECACTINMBIX 0ajoK MCTOOOM CHJI
22 |Meron cui
Pacuyer cratnuecku HCOMNPECACITIUMBIX IJIIOCKUX paM METOA0M CHUJI
23 |CioxHOE CONPOTHUBIICHUE
[Moctpoenwe >mrop BHYTPEHHHUX CHJI B TPOCTPAHCTBEHHOM JIOMaHOM Opyce.
24 |CnoxHOe CONpOTHUBIICHHE
Pacyer Ha MPOYHOCTH M KECTKOCTH MPOCTPAHCTBEHHOTO JIOMaHOI0 Opyca.
25 |CnoxHOe COnpOTHUBIIEHHE
PacueTsl Ha BHELIEGHTPEHHOE CXKaTHe.
26 |CioxHOE CONPOTHUBIICHUE
Pacuersr Ha KOCO M3rHO
27 |CrnoxHOE CONPOTHUBIICHHUE
PacueTs! Ha U3rub U KpydeHHE
28 |YCTOMYMBOCTH CKATBIX CTEPIKHEH
Pacuer crepykHel Ha IeHTpabHOE cxkaThe. OnpeneneHne KPUTHISCKUX Harpy30K.
29 |YCTONYMBOCTB CHKATBIX CTEPIKHEH
Pacuer CTCp)KHeﬁ Ha NCHTPAJIbHOC CXKaTHeC. HOH60p CC‘*ICHI/IfI, OIIPCACIICHNUE JOIMYCKAEMbIX HAarpy30K.
30 |[IpomoapHO-TIONIEPEUHBIH H3THO
Pacuer cTepikHs Ha NPOJOIBHO-NIONEPEYHbIH U3TH0
31 |[Iunamuveckoe AeicTBUE HATPY3KH.
Pacuer koHCTpyKLIMI Ha IEWCTBUE YIaPHBIX HArPY30K.
32 |[IpouHOCTh MaTEPHATIOB MPU UKINIECKH MEHSIINXCS HAPSDKEHUSX.

Pacuersl Ha MMPOYHOCTL IpHU HCﬁCTBHH NEPEMECHHBIX BO BpEMCHU HArpy30K




4.3. CamocrosiTenbHas paboTa 00y4arommuxcs.

/o

Bun camocrositensHOM paboTh

Hanpspkenus, nepopmannu u nepeMenienus. BHyTpeHHue ycusus B MOMEPEUHbIX
CEUYCHUSX CTep)KHEeH. M3yueHue Teopuu 1o KOHCIEKTY JICKITUK 1 1o yueOnukam [ 1], [2],
[3]. Bemoanenue PI'P-1. [ToaroroBka kK mpakTHYECKUM U J1a0OPaTOPHBIM 3aHATHSIM.
ITocemenre KOHCYIbTalUK MIPENOAABATEII.

ITocTpoeHnue 310p BHYTPEHHUX YCUINH. M3ydeHne Teopuu 10 KOHCIEKTY JIEKIUH U 110
yueOHukam [1], [2], [3]. Beimonunenue PI'P-1. TloaroroBka Kk mpakTHYECKUM U
naboparopHbIM 3aHATUAM. [locenenne KoHCyIbTalMi IpenojaBaTes.

Pactsoxenne u cxxatue crepkaei. Hanpsbkenus, nedopmanuu. 3akon ['yka. M3ydenne
TEOpPUU N0 KOHCIEKTY JeKUUi U o yuyebnukawm [1], [2], [3]. Bemmonnenue PI'P-2.
[ToaroroBka K MpakTUYECKUM U JabopaTopHbIM 3aHATHAM. [locenenne KoHCYIbTalMii
npernoaaBaress.

MexaHnyeckne CBOMCTBA MaTepHAIIOB. JlMarpaMMBbl pacTsKeHUs U ckatus. Pacuersl Ha
npo4yHocTh. CTaTUUECKU HEONpeAeIUMBbIE 3a/1a4M NIPU pacTsKeHuU—cxaThuu M3ydyenue
TEOPHUH TI0 KOHCIIEKTY JIeKIUi U o ydebnukam [ 1], [2], [3]. Bemmomaenue PT'P-2.
[ToaroToBka Kk MpakTUYECKUM U J1JAOOPAaTOPHBIM 3aHATUAM. [locenieHre KOHCYnbTaluii
IpernoaaBaress.

['eomeTpuyeckre xapakTEpUCTUKH MONEPEUHbIX ceueHU CTaTH4eCKue MOMEHTBI, LIEHTP
TsKecTH. OceBble U IEHTPOOEKHbIE MOMEHTBI MHEPLUUU. MOMEHThI HHEPLUU MTPOCTEHIINX
¢buryp. M3ydueHue Teopuu 1Mo KOHCIEKTY JIeKIui u 1o yueonukam [1], [2], [3].
Boinonnenue PI'P-3. [loarotoBka k npakTHYECKUM U J1JaOOPaTOPHBIM
3anarusM.[locenienrne KOHCyIbTaluil TpenoaaBaTesis

['1aBHBIE MOMEHTHI MHEPLIMH. BhIuncaeHne MOMEHTOB UHEPLIMH NPU MApaIIEIbHOM
MepeHoce U MoBopoTe oceil. 3yueHne Teopuu Mo KOHCIEKTY JeKIUH U 1o yueOHukam [ 1],
[2], [3]. Beimonuenue PI'P-3. TToaroToBka Kk mpakTUYECKUM U J1aOOpaTOPHBIM
3ansaTuaM.[locenieHne KOHCYIbTalMM NpenogaBaTes

[Tpstmoit n3ru6. OcHOBHBIE ONpeAeaeHHs U runoTe3bl. HopmanibHble HallpsiKeHUS.
N3yuenune Teopun 1o KOHCMEKTY JIEKIIUK U 110 yueOHukam [ 1], [2], [3]. [ToaroToBka k
MPAKTUYECKUM U J1abopaTopHbIM 3aHsATUSIM. Beimonnenue PI'P-3. [Tocemenune
KOHCYJIbTAlIH NPENOoJaBaTeNs

Pannonanenele ceuenus npu nzrude. @opmyna XKypasckoro. [lonsTue nentpa usrubda.
W3ydeHue Teopuu Mo KOHCTIEKTY JeKIuil u no yueOnukam [ 1], [2], [3]. [loaroroBka
NPaKTUYECKUM U JTabopaTopHbIM 3aHATUsAM. Boinonnenue PI'P-3. Tocemenue
KOHCYJIBTAIIMH IPEToaBaTes

Cnsur u kpyuenue. [Ionarue o uncroM casure. KpyueHne cTep:kHeN ¢ KpyIriibIM
MIONIEPEYHBIM ceueHreM. Hanpspkenns u nepeMenieHns npu kpydeHnu. CTaTH4ecKu
HEOIIPEIEIUMBIE 3a1a4M IIpU KpydeHHUH. V3ydeHne Teopun 10 KOHCIIEKTY JIEKLIUH U 110
yuebHuKaM [1], [2], [3]. [ToaroToBKa K MpakTUYECKUM U JTA0OPATOPHBIM 3aHSITHUSIM.
Boeinonnenue PI'P-3. [locemenue KoHCynbTaui mpenogaBaTesns

10

Crartruecku HeonpeaenmInMble CUCTEMBI. PacdeT craTnyecku HeoNpeAeIUMbBIX CUCTEM MO
MeToay cui. M3ydeHne Teopuu 1o KOHCTIEKTY JIeKIui U o yaeOnukam [1], [2], [4].
[ToaroroBka k mpaktTuyeckum 3aHsATuAM. Beimonnenue PI'P-4. [Tocemenne KoOHCyabTaiui




/ Bun camocrositensHOM paboTh
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npenoaaBaTeisd

11 |Cnoxnoe conportusnenue. [locrpoenue smrop. Kocoii n3rud. BHenenTpenHoe
pacTspkeHue-cxkarue. M3rub ¢ kpydenuem. OnpeeneHue nepeMenieHuil npu clioxXxHoM
BO3JICHCTBUH. V3ydeHne Teopuu 1o KOHCTIEKTY JISKIui U o yueOnukam [1], [2], [4].
[ToaroroBka k nmpakTuueckum 3aHsaTusAM. Bemmonnenue PI'P-5. Ilocemenune KoHCyabTaui
MIPENo/1aBaTelIs.

12 |Ouenka mpoOYHOCTHU MPU CIOKHOM HaNpsHKEHHOM cocTossHUH (Teopun mpouHOCTH).
W3ydeHne Teopuu Mo KOHCTIEKTY JeKIui u o ydeOnukawm [ 1], [2], [4]. [loaroroBka
NpakTU4YecKuM 3aHsATusM. Beimonnenue PI'P-5. [locemenue KoHCynbTalui MpernoaBaTesist

13 |YCTOWYMBOCTB CXKATBIX CTEPIKHEH. Y CTOHYMBAs U HEYCTOWYNBAst JOPMBI paBHOBECHSI.
[loHsiTHE O KPUTHUECKOM cuile ISl CiKaThIX cTepakHed. Dopmyna Ditniepa. U3zyuenue
TEOPHH MO KOHCIIEKTY JEKIHM 1 1o yueOHukam [1], [2], [4]. [logroToBka K mpakTHYECKUM
3ansaTusaM. Beimonnenue PI'P-6. [locenienne KoHCYIbTallid MPEnoaaBaTelis

14 |[IpakTuueckue criocoObl pacueTa ckaThIx cTepakHel. [IpoaonpHo-IoNepeyHbIii N3ruo.
W3y4eHne Teopuu 1Mo KOHCTICKTY JICKIUH u 1o yaeOuukam [ 1], [2], [4]. [loaroroBka
npakTU4ecKuM 3aHATusM. Beinmonnenue PI'P-6. [locenienne KoHCynbTanuii npenogaBaTest

15 | BrimonHeHue pacueTHO-TpapruecKoi paboTHI.

16 | [ToaroroBka K MPOMEXKYTOYHOMN aTTECTAIUU.

17 | IloaroroBKa K TEKyIIeMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUYEHb TEM PACUETHO-TpAPUUECKUX padoT
1. Pacuetno-rpaduueckue padbotsl (PI'P), BeimonHsemsie B 3-M cemecTpe:

PT'P Ne 1 — ITocTpoeHue 31iop BHYTPEHHUX YCHIIAMA

PI'P Ne 2— Pacuer cratndecku ONpeaeUMbIX U HEONMPEACIMMBIX 3a1a4 MpHU
PaCTSHKEHUU-CKATUN
PT'P Ne 3 Pacuer crepkHel Ha U3THO M KPyUEHHE

2. PacuetHo-rpaduueckue padotsl (PI'P), BeinonHsiembie B 4-M ceMecTpe:

PIP Ne 4 — TloctpoeHue »SIoOp BHYTPEHHHX YCUJIMH B CTaTUYECKH-
HEOIIPEICIIMMON paMe

PIP Noe 5 — Pacuer mnOpoCTpaHCTBEHHOIO CTEpPKHS Ha CIIOXKHOE
COITPOTUBIICHUE

PI'P Ne 6 — Pacuer cTepxkHel Ha yCTOMYMBOCTH U IPOJIOJIBHO-TIONEPEYHBIN
U3rud

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IPHU
OCBOCHMH JTUCUUILTUHBI (MOIYJIs).
‘ Ne

bubnuorpaduyeckoe ‘ Mecto gocryna ’




/o OnUcaHne

1 CornpoTuBieHue https://djvu.online/file/qaZe1QxwhthNH
MaTepHaioB: YUeOHHK JUIs
By30B / A.B. Anekcanapos,
B.J. Ilotanos, b.I1.
JepxaBuH; 0 pelaKuen
A.B. Anekcanaposa. — 3-¢
u3z. ucnp. M.: Beicias
mkoJja, 2003. — 560 c. —
ISBN 5-06-003732-0

2 ComnpoTtuBieHue https://e.lanbook.com/book/106484?category=931°.%27publisher
MaTepuasoB: yueOHOe
nocobue / B.1. ®eonockes.
— 17-e u3n. — Mocksa :
MI'TY um. baymana, 2018.
— 542 c. — ISBN 978-5-
7038-4819-7

3 CornpoTuBieHue https://urait.ru/book/soprotivienie-materialov-rukovodstvo-k-
MarepranoB. Pykosozactso k | resheniyu-zadach-v-2-ch-chast-1-539710

penieHuto 3a1a4 B 2 4. Yactp
1: yuebHOE IOCOOUE IS
By30B / I'. M. UikoBuy, JI.C.
Munun, A.U. BUHOKYpOB ;
nox penakuueit JI.C.
MunuHna. — 4-e u3 ., ucnp. u
nor. — Mockga:
WznarensctBo KOpaiit, 2024.
— 324 c.— ISBN 978-5-534-
09129-8

4 ConpoTHBIICHHE https://urait.ru/book/soprotivienie-materialov-rukovodstvo-k-
MatepuanoB. Pykosoactso k | resheniyu-zadach-v-2-ch-chast-2-539783

pereHuto 3a1a4 B 2 4. Yactpb
2: yueOHOe rocobue s
By30B / I'. M. UuikoBuy, JI.C.
MunuH, A.W1. BUHOKYpOB ;
nox penakuueit JI.C.
MunuHa. — 4-e u3f., ucnp. u
Jor. — Mockaa:
W3parensctBo KOpaiit, 2024.
—-299¢

6. IlepeueHb COBpEMEHHBIX TMPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaTHCS IPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).




http://library.miit.ru/ - YdaeGubie Moxynu B anektpoHHOU Oubnmorexke HTH
MUUT.

http://e.lanbook.com/ - 3DaekTpoHHO-OMOIMOTEUHAss cucTeMa M3naTenbcTBO
«JIanby.

7. llepedyeHb  JHMIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOEeCnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOO0XOUMOTr0 JUIsl OCBOCHUSI JUCIIUILIMHBL (MOJTYJIs).

Jns 3aHATHiA B KOMIBIOTEPHOM  Kiacce  Kadeapbl  HCIOIB3YeTCs
pa3paboTaHHOE COTpyAHUKaMH Kadenpsl TporpaMMmHOe oOecredeHue U Habop
TECTOBBIX 3aJIaHUI, UCTIOJIB3YIOMIUX onepanuonHyto cucrema Windows 7 unu XP,
Microsoft Office 2007 unu 2010.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

[Ipu mpoBeneHMHM ayJUTOPHBIX 3aHATHHA B AyJUTOPUH JOJDKCH OBITH ME,
JIOCKa, MPOEKTOP, MO3BOJIAIONIMN 0TOOpakaTh 00pa3 SKpaHa MOHUTOPA Ha OOJIBIIIOM
DKpaHe.

[Ipu mnpoBeneHuu J1a0OPATOPHBIX 3AHATUN UCHOJIb3yeTCS O000py/I0BaHUE
nabopatopun «Ucnbitanue marepuanosy (I'YK Nel, aynutopus 1145), a umenHo
TUIPABINYECKUAE UCTIBITATEIbHBIC MAIIMHBI, TIO3BOJISIONINE MPOBOJAUTH HCIIBITAHUS
o0pa3IoB MaTepuasioB Ha pacTsHKEHUE, CKATHE, M3THO, KpYUYCHHE MPU HAarpy3Kax OT
HECKOJIBKMX JCCATKOB JI0 HECKOJbKHMX coTeH KH u cTpouTh B pexume on-line
JTUarpaMMbl PAacTsDKCHHSI, COKATHsS, CABUTA, B TOM YHUCJIC HUCIBITATEIbHAS MaIlliHA
Tiratest 2150 u cucrema cOopa nanHbIX Spider8, a Takxke NPyKUHHBIE YCTAHOBKH,
MO3BOJISIONIME PEAIU30BaTh CKUMAIOIIUE WIIH pacTsaruBatomue ycunus 10 50 kH.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3ayer B 3 cemecTpe.
DK3aMeH B 4 cemecTpe.

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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