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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[emn  ocBoennss ~ gucuUIUIUHBL  «CONPOTUBIIEHHE  MaTEpPUAJIOBY:
TEOPETUYECKAsl U MpaKTHUecKasi MOAr0TOBKa Oy IyIIUX CHEIUATNCTOB B 00JacTH
AKCIUTyaTallM¥ TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAIWH U KOMIUIEKCOB B CTEIICHH,
HEOOXOJMMOM JIsi OCBOEHHUSI METOJI0OB pacyeTa Ha MPOYHOCTb, KECTKOCTh H
YCTOWYHUBOCTh PA3JIUYHBIX 3JIEMEHTOB KOHCTPYKIMN, HCIIOIb3YEMBIX B CIIOKHBIX
AKCIUTyaTallMOHHBIX YCIOBHUSX TMOJ JCHCTBUEM KaK CTaTUYECKUX, TaK U
JTMHAMUAYECKUX HArpy30K.

3amaun ocBOeHUs MUCHUTLTNHBI «CONMPOTUBIEHNE MaTepUaIOBy: BEIpaOOTKa
HaBBIKOB U YMEHHS IMOCTPOEHUS M HUCCIEAOBAHUS MEXaHUKO-MAaTEMaTHYECKUX
MoOjIeJIel, aIeKBaTHO OMKCHIBAIOIINX PAaOOTy peaqbHbIX COOPYKCHHIM.

2. [InanupyemMsble pe3ybTaThl 00yUYeHHUS 10 AUCITUIUIMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus Mo AUCUMIUINHE (MOIYIIO):

OIIK-1 - CnocobeH pemniaTh MHXEHEPHBIE 33a/laud B MPOodEeCcCUOHATBHOM
NEATeIbHOCTH, HCIOJB3Yysl METOJbl E€CTeCTBEHHBIX HayK, MaTeMaTU4eCKOTO
aHaJgu3a W MOJCIMPOBAHUS Ha OCHOBE (yHJIaMEHTAIbHBIX 3HAHUW (UBUKH,
MaTEMaTUKH U OOIIETEeXHUYECKUX IUCHUIUIMH i (hopMmanuzanuu, pacuéra H
000CHOBAHUS PEIICHUA, HATTPABJICHHBIX HA PA3BUTHE TPAHCTIOPTHBIX CHCTEM.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuatoruiicst Oyier:

3HaATDb:

- KaK OMpeJeInTh BUJIbI COMPOTUBJICHUSI U BHYTPEHHUE CUJIOBBIC (DAKTOPHI,
HaIpspKeHHs, AeopMaliy U TePEeMEIICHUS; OLICHUTh HAIMPSOKEHHOE COCTOSIHUE B
OTacCHOM TOUYKE M BHIOPATh METO/I OLICHKH MTPOYHOCTH.

Ymerh:

- pelatb OCHOBHBIC 3a7a4M M BO3MOXKHOCTH HAYKH O COMNPOTHUBJICHUU
MaTepuayioB; OCHOBHBIE THUMOTE3bl M MPHUHIMIBL, MPUHIMIBI COCTABIICHUS
pacyeTHBIX CXEM; METOJbl pacueTa 3JIEMEHTOB KOHCTPYKIIMH Ha MPOYHOCTD,
KECTKOCTh U YCTOUUHUBOCT.

Baaners:

- METOJIaMH COCTABJICHUS YPAaBHEHHN PaBHOBECHS TBEPJIOrO TEJIa; METOAAMU
pacuera 3JIEMEHTOB KOHCTPYKIIMI HAa MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH IIPU
CTaTUYECKOM M JUHAMUYECKOM HATrPYKEHUHU.



3. O0beM TUCTUIUTMHBI (MOJTYIIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILINHBI (MOIYJIs).

O6masi TPyIOEMKOCTh AUCHUIUIMHBI (MOAyJsi) cocTaBisier 7 3.e. (252
aKaJeMHUYECKHUX Jaca(oB).

3.2. O6bem paucuMIUIuHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyJarmuxcst C  IeJarorM4ecKuMu  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peau3aluu o0pa3oBaTelIbHOM MporpaMmbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJICHUHN YUEOHBIX 3aHITHI:

KonnyectBo wacos
Tun y4eOHBIX 3aHATHI Cemectp
Bcero

Ne4 | Ne5

KonrakTHas paboTa Impu npoBeieHHN Y4eOHBIX 3aHSATHH (BCEro): 112 48 64
B toMm uucae:

3aHATUA JIEKLIMOHHOTO TUIIA 48 16 32

3aHATHS CEMUHAPCKOTO THIIA 64 32 32

3.3. O06bemM mucruIUIMHBL (MOAYJsA) B (OpME CaMOCTOSITENIBHONW padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydYarOUIUXCS C
nearornaeckKuMu pabOTHUKAMHK | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTU3aIiu
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TPH IPOBEICHUH
MIPOMEKYTOUHOM aTTecTanuu cocrapiseT 140 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUIYaIbHOMY YYEOHOMY IIJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM O0y4Ye€HHH, O0BEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaanu30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOoThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM paboThl 00YyUYarOIIMXCS C MEJarornuecKuMu pabOTHUKaMU U (WJIK)
JUIIaMH, TIPUBJIEKAEMBIMU K peau3aiu o0pa3oBaTeIbHOM MPOrpaMMbl Ha UHBIX
YCJIOBUSIX, TIPU MPOBEJACHUU TPOMEKYTOUHON aTTECTAIIUH.

4. ConepxaHue JUCHUIUTAHBI (MOIYJIA).

4.1. 3aHATHA TEKIUOHHOT'O THUIIA.

TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAaHUC

1 |Tema 1: BBeneuue.
Kpatkoe conepskanue: Ponb kypca «ConpoTuBieHUs] MaTepUaioB» B 00pa30BaHUU WHKEHEPA - MEXaHHUKa.

I'nnoress! v npuHUMIBL. Buasl Harpy3ok. PacueTHbie cXeMbl.




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

Tema 1: BBenenue (Impo10JbKeHHE).
Kpatkoe coneprkanue: IlocTpoeHune 310p BHyTPEHHUX YCHITUH.

Tema 1: Benenue (okoHUaHUE).
Kpatkoe coneprxkanue: [loctpoeHune 3mop BHYTPEHHUX YCHIIUIL.

Tema 2: LlenTpasibHOE paCTsHKEHHUE U CKATUE CTEPIKHEH.
Kpatkoe cogeprxanue: Hanpsoxerns, nedpopmarmu. Kospoumment [Tyaccona. 3akon ['yka.

Tema 2 (nponomkenue): LleHTpanbHOE pacTsHKEHUE U CHKAaTUE CTEPKHEH.
KpaTlcoe COACPIKaHUC: MexaHndeckne CBOKMCTBA MaTepuaIoB. I[I/Ial“paMMLI PACTAKCHHUA U CIKATUS.
Pacuetsl Ha OPOYHOCTD.

Tema 2 (okonuanue): LleHTpanbHOE pacTsHKEHUE U CKATHE CTEPIKHEH
KpaTKOe COACpIKaHUE: CraTtnuecku HEOIPCACITINMBIC 3a/la4y IPU PACTIKCHUN—CIKATUU.

Tema 3: ['eomeTpruyeckue XapakTEpUCTUKH MTONEPEYHBIX CEUEHUI
Kpatkoe coneprxanune: CtaTniecKue MOMEHTHI, IEHTp TsbkecTH. OceBble M IEHTPOOSKHBIC MOMEHTEI
nHepIi. MOMEHTHI HHEPUUH IPOCTEHIITHX QUTYP.

Tema 3: 'eomeTprUeCcKre XapaKTEPUCTHKH MOTIEPEUHBIX CeUeHU (OKOHYAHHE)
KpaTI(OG COACPIKaHUC: I'maBHBIE MOMEHTEI HWHCpLHUU. Brranciaeane MOMEHTOB HWHCPpLUU IPHU MapaJIICIIbHOM
TMEPEHOCE 1 MOBOPOTE oceit

Tema 4: [Ipsimoit u3rud.
Kpatkoe conepskanue: OCHOBHBIE ONpeielieHus U TUIOTe3bl. HopManbHbie HanpsKeHUsI.

10

Tewma 4: [Tpsimoii u3ru6 (IpoaoKeHue).
Kpatkoe cogeprxkanue: Pammonansaeie ceuenus mpu usrude. @opmyna Xypasckoro. [Torstre meHTpa
n3ruba.

11

Tewma 4: Ipsimoii u3rud (OKOHYAHHE).
Kparkoe coneprkanue: Pacuer cocraBHbIX O6anok. M3rub crep>kHel B ynpyro-ruiaCTu4eckon CTajin.

12

Tema 5: CaBur u KpydeHue.
Kpatkoe cogepxanue: [lorstue o unctom casure. Kpyuenue crepxHell ¢ KpyTJIbIM MOTIEPEUHBIM
ceyeHreM. HanpspkeHus u nepeMenieHyst Ipy Kpy4eHuu

13

Tema 5: CaBur u kpyueHue (IIpoI0JKEHHE).
Kpatkoe cogeprkanue: CTaTHdecKd HEONPEACTHMEIC 3aa9H IIPH KPyIeHIH

14

Tema 5: CaBur u kpydeHue (IIpoI0JDKCHHE).

Kpatkoe conepskanue: Kpydenue crep:kHeil HEKpyTJIOTO MOMEPEUHOro ceueHus. Jlernananus HeKpyTriabixX
ceveHuit mpu KpyueHuu. [ToHsITHE O CBOOOJHOM ¥ CTECHEHHOM KpyueHuu. CBOOOTHOE KpyUCHHE
CTep)KHeﬁ CIIJIOIIHOTO MPAMOYTOJIbHOTO CCYCHUA

15

Tewma 5: CnBur u KpydeHue (OKOHYaHHE).

Kpatkoe conepxanne: CBOOOJHOE KPYUEHHE TOHKOCTEHHBIX CTEP)KHEH OTKPBITOTO U 3aMKHYTOTO
npo¢mrst. opmyna bpeara. PacyeTsr Ha MPOYHOCT U KECTKOCTh. PacdeT cTaapHOM HMITHHAPUIECKOH
MPY>KUHBI ¢ MAJIBIM IIarOM BUTKA HA PacTsHKEHHE

16

Tema 6: HanpsbkeHHoe 1 1eopMUpOBaHHOE COCTOSIHUS B TOUKE.
Kpatkoe conepskanue: HanpsbkeHHOE COCTOSTHUE B TOUKE U €r0 BUIIBL. [IoHATHE 0 TEH30pe HAPSKEHHIH.

17

Tema 6: HanpsbxerHnoe u g1epopMrupoOBaHHOE COCTOSHUS B TOUKE (TIPOJOTDKEHUE).
KpaTKOC COACpIKAHUE: HaHpﬂ)I(eHI/IH B HAKJIOHHBIX IJIOIIAAKaAX MPU IIOCKOM HAIIPAKCHHOM COCTOAHUM.
I'naBHBIE HaImpsOKECHUA U ONIPEACIICHUEC TTOJIOXKEHNA TJIaBHBIX IIJIOIIAI0K. SKCTpeMaHBHBIe KacCaTcCJIbHBIC
HanpsyKCHUA.

18

Tema 6: HanpspkeHHoe 1 1e(hOpMUPOBAHHOE COCTOSIHUS B TOUKE (OKOHUYAHHE).
Kparkoe conepxanue: lehopmrupoBaHHOe cocTOSIHUE B TOuKe. [ 1aBHBIE eopMaruy.
9KCHCpHM€HTaﬂLHO€ OIIPCAC/ICHUC HC(I)OpMaHI/Iﬁ u HaHpSDKCHI/Iﬁ METOJAOM TCH30MCETPUH.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

19

Tema 7: KoHueHTpanus Hanps>KeHUH.
Kpatkoe coneprxanue: [loHATHE O KOHUEHTPALUU HANPSHKEHUI U €€ BIMSHUS Ha IPOYHOCTh JIEMEHTOB
KOHCTpYKUMNA. KOHTaKTHBIE HAIPS>KEHUSI.

20 |Tema 8: OCHOBBI TEOPHH NEPEMEILECHUH.
Kparkoe conepxxanue: [lepemernenus npu nzrude. TouHoe u npubimkeHHoe augdepeHanbHbie
YpaBHEHUsI OCH M30THYTOM Oanku. MeTo]] HemocpeICTBEHHOTO NHTErPUPOBAHKSI.

21 [Tema 8: OCHOBBI TCOPHH IEPEMEIICHUN (TIPOTOJDKEHUE).
Kpatkoe conepxanue: YHUBEpcalbHOE YpaBHEHUE YIPYTOH JIMHUH (METO.] HadaJbHBIX ITapaMETPOB).

22 |Tema 8: OcHOBBI TEOpUU TIEpEMEIICHUN (OKOHUAHHUE).
Kpatkoe cogepkanue: @opmyna Makcsemnna-Mopa. TexHuka BeluncieHui uHTerpana Mopa.

23 |Tema 9: Meron cui.
Kparkoe comeprkanue: CTaTHUECKH HEOIPEACTHINMBIC CHCTEMBI. Pacuer cTaTndecky HeonpeIeIMMBbIX
CHCTEM I10 METOLy CHIL

24 |Tema 10: Ciio)xHOE CONIPOTHUBIICHHE.
Kpatkoe conepxanue: [locTpoeHre 1I0p BHYTPEHHUX CHJI B OOIIEM CITydae CII0KHOTO COMPOTUBIICHUS.
Kocoii n3rn6. Baenenrpennoe pactsokenne-cxatue. Mzrud ¢ xpyuernem. Ornpenenenne nepeMerieHni
TIPH CJIOXKHOM BO3JICHCTBHUH.

25 |Tema 11: Kputepuu mpo4HOCTH U MIACTUYHOCTH.
Kpatkoe coneprkanue: OneHKa IPOYHOCTH IPH CIOKHOM HalpsbKkeHHOM coctostHu (Teoprn mpovHoCTH).

26 (Tema 12: YCTOMYHMBOCTE CIKATHIX CTEPIKHEH.
Kpatkoe cogeprkanue: Y cToitunBas M HeycToumnBasi GOpMbI paBHOBecH. [I0HATHE 0 KPUTHIESCKOH CHIe
IUTSL CKATHIX cTepikHei. @opmyna Ditnepa.

27 |Tema 12: YCTOWYMBOCTB CXKATBHIX CTEPIKHEH (OKOHYAHUE).
/ Kparkoe cogepxanue: [IpakTideckne cIiocoObI pacuera CKaThIX CTEPIKHEH.

28 |Tema 13: [IpogonbHO-TIONEpEUHBINA U3THO.
Kpatkoe cozmeprkanue: OnpeneneHne HapsHKCHUH U IepeMEIeHUI TPH TPOJII0IBHO-TIONEPEYHOM H3rHoe.

29 (Tema 14: Jlunamudeckoe ACMCTBHE HATPY3KH.
KpaTkoe copepkaHne: HOHATHE O JUHAMHUYECKOM JIEHCTBUH HArPy3KH. J[BIKEHHE Tell ¢ TIOCTOSHHBIM
yckopeHueM. JlnHaMu4eckuit Ko3(hunrent.

30 |Tema 14: JIuramudeckoe nelCTBUE HATPy3KH (OKOHYAHUE).
Kparkoe coneprxanue: ITonsitre 06 ynapHom aelictBuu Harpy3ku. [IpoonbHbIN yaap, monepeyHslid yaap,
TOPHU3OHTAIIBHBIN y/ap, BEPTHKAIBHBIHA yap.

31 |Tema 15: [IpoyHOCTh MaTepHaIOB NP HUKIMYECKH MEHSAIIMXCS HAPSKCHUSX.
Kparkoe coneprxanune: OCHOBHBIC TIOHSTHS 00 YCTAJIOCTH U XapaKTePUCTHKH IHKiIa. KpuBas ycranocTH.
Hpezlen BBIHOCJIMBOCTH. III/IaT'paMMa NpCACIbHBIX aMILTIATY . q)aKTOpI)I, BJIMAIONIUEC HA CHUKCHUC MPEaciia
BEIHOCIIUBOCTH. KoadummeHT 3amaca ycTaJoCTHOH IPOYHOCTH.

32 |Tema 16: OCHOBBI MEXaHUKH TPEIIUH.
Kparkoe conepxanne: @opmyna ['pudpurca. KoapdpuuneHT HHTEHCUBHOCTH HaNPSDKEHHH.
4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.
JlabopaTopHbie pabOThI

Ne

e HaumenoBanue nabopatopHbix paboT / KpaTkoe coJep:KaHue

1 |HcnobiTaHue pacTsHKEHHUE U CXKATHE CTATBHOTO o0pasiia B Mpe/eax yupyrux Ha

nedopmaruit
Omnpenenenne MOy yupyrocta u ko3dduruenta Ilyaccona. I[Iposepka 3akona ['yka.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

N3ydenue quarpaMm pacTsHKeHUs MAJIOYTIIEPOIUCTON CTalld, JIETUPOBAHHOW CTANIU U
YyryHa

HOCTpOGHI/Ie AuarpamMm pacTsoKCHU MaﬂoyrﬂepOHHCTOﬁ cTaliv, HCFI/IpOBaHHOﬁ CTaJii 1 YyTyHa.
OnpeaeneHI/Ie MEXaHUYCCKUX XaAPAKTCPUCTUK YKAa3aHHBIX MAaTECPUAJIOB MIPU PACTIKCHUU.

N3yueHne nquarpaMm CkaTus MaJIOYTJIEPOJUCTON CTAIU, YyI'YHA U JPEBECUHBI
ITocTpoeHue quarpamMm CxKaTHs MalOyIJICpOAUCTON CTalH,
qyryHa U ApeBecuHbl. OnpeeeHne MEXaHNIEeCKIX XapaKTePUCTHK yKa3aHHBIX MATEPUAIIOB IIPH CHKATHU.

WcnbiTanue AByTaBpOBOW OaKK Ha U3TKO (30HA MOMIEPEYHOTO U3TH0a).
Onpez[eneHHe HOPMAJIbHBIX U KaCaTCJIbHBIX HaHpiDKeHI/Iﬁ B 30HC IOIIEPEYHOTO n3ruba.

HcneiTanue 06p33LIOB Ha KPpYy4YCHHC.
Onpez:eneHI/Ie KacaTCJIbHBIX Hanpsmce}mﬁ 1 YI'JIOB 3aKpYy4YUBAHUA IPU KPYUCHHUU.

VcnipiTanue AByTaBpOBOM OaIKu Ha M3rH0 (30HA YUCTOTO M3TH0A).
[TocTpoenue >mropsl HOPMATIBHBIX HAIPSKEHUH B 30HE YUCTOTO U3rHda.

HcnpiTanue cTanbHOM HWIMHAPUYECKON MPYKUHBI C MAJIBIM I1arOM BUTKA
Onpe;[eneHHe KECTKOCTHU NPYXKUHBI C MAJIBIM IIaroM BHUTKa.

OmnpITHAs TPOBEPKA BEIMYMHBI OTIOPHON PEeaKIMU Hepa3pe3HOM Oanku
CpaBHEHHE 3KCIIEPUMEHTAIFHON OMOPHOH peakIiy Hepa3pe3Hoi OaNKH ¢ TEOPETHYECKOH.

[IpakTrueckue 3aHATHS

TemaTuka MpaKTHYECKUX 3aHATHI/KPaTKOE COIepIKaHNe

MeTto ceueHu .
Onpe,ueneHI/Ie BHYTPCHCHUX CHUJI B TONCPCUHBIX CCYCHUAX CTCp)KHefI Ipu pacTAKCHUU-CIKATUH, I/I3FI/166,
KpY4YECHHU.

ITocTpoeHune ntop BHYTPEHHUX YCUIIHM.
ITocTpoeHue 310p NPOJONBHBIX CUII; KPYTSIIIUX MOMEHTOB.

ITocTpoeHue 310p BHYTPEHHUX YCUIIUM.
ITocTpoeHwue 31TI0p NONEPEYHBIX CHUIT M N3THOAIOIINX MOMEHTOB B KOHCOJIM 1 OaJIKe Ha ABYX IMapHUPHBIX
oropax.

[TocTpoeHue >miop BHYTPEHHUX YCHIIHIA.
HOCTpOGHI/Ie OIIOP NOMCPECUHBIX CUIT U I/I3FI/I6aIOHII/IX MOMCHTOB B COCTaBHOM MHOFOHpOJ’IeTHOfI Oaike.

Pacuer cratuuecku OMPCACIIMMBIX CTCPKHECBBIX CUCTCM IIPU HCHTPAJIbHOM PACTXKCHUU -

cXxXaruu
OmnpeneneHue HAMPSHKEHUH 1 gedopMalluii IpU PaCTSDKCHHH-CKATHH B CTATUYCCKH OTIPEICITAMBIX
CTEpIKHEBBIX CHCTEMAX.

Pacuer cratnuecku HEOMMPECACIINMMBIX CTEPIKHEBBIX CUCTEM IIPU HECHTPAJIBHOM

PacCTsAKEHUN-C)KATUU
OnpeaeneHI/Ie HaHpH)KeHI/Iﬁ n }.'[C(bOpMaIII/Iﬁ IIpU PACTAKCHUU-CIKATUU B CTATUYCCKU HECONIPECACTIUMBIX
CTCPIKHEBBIX CUCTEMAX. Hanpﬂmeﬂna Ha HAKJIOHHBIX IIJIOIIAaJKax.

Pacuer cratuuecku HCOMPCACIIMMBIX CTCPIKHECBBIX CUCTCM IIPU HCHTPAJIBHOM

PaCTAKCHUU-C)KATUU
OmnpeneneHne HaNpsHDKEHUH 1 geopMaIiiii B CTAaTHIECKH HEONPEACTNMBIX CTEP)KHEBBIX CHCTEMax Ha
NefiCTBHE TEMIIEPaTyPHI, a TAKKE OIpeesICHIe MOHTAKHBIX HAIIPSDKCHUN.

['eomeTpuyeckune XxapakTepUCTUKU MONEPEUHBIX CEYEHUI
Onpe,ueﬂeHI/Ie TCOMETPUUICCKUX XapaCKTECPUCTUK 33.,&3‘-11/1 Ha BBIYHCJIICHUEC TCOMETPUUICCKUX XaPAKTCPUCTUK
CILIOIIHBIX CEYCHHMM.

I'eomeTprueckue XxapaKTepUCTUKH ITONIEPEUHBIX CEUCHUN
33.,[[3‘11/1 Ha BBIYHCIICHHUE TCOMETPHUUCCKUX XapaKTCPUCTHUK COCTAaBHBIX CECUCHMI.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/11
10 |[Ipsmotii u3ruo.
[Tpumeps! o pacdeTa 0ok HA IMPOYHOCTH IO HOPMATEHBIM HATIPSKEHISIM
11 |[Ipsimoit u3rud.
HpI/IMepI)I pacuera 0aJloK Ha HeﬁCTBHe KacCaTCJIbHbIX HaHpH)I(eHPIﬁ.
12 |[Ipsimoit u3rud.
Pacuer cBapHBIX 1 OONTOBBIX COEAMHEHHH B COCTABHBIX M3rHOaeMbIX OaIKax.
13 |[Ipsmoit u3ruo.
Omnpenenenne rpy30M0abeMHOCTH H3rHOaeMoi Oaky HCXOIS U3 PEIeIbHOM paboTHl B yIIPYTOH CTaIuy U
B CTaAUH MPCACIIbHOTO PABHOBCCUSL
14 |CnBur u KpydeHue
HpI/IMepI)I OIPCACIICHNS KAaCaTCIIbHbBIX HaprDKeHI/Iﬁ 1 pacuCThbl HAa IPOYHOCTD IMPU KPYUCHUUN CTCPIKHA C
KPYIJIBIM CEYEHUEM.
15 |CnBur u kpyueHue
[Tpumeps! onpeneneHns KacaTeIbHBIX HAPSDKEHUH U pacdeTsl Ha MPOYHOCTD IPU CBOOOIHOM KpyUeHUH
TOHKOCTEHHOTO CTEPIKHS OTKPBITOTO TIPOHIIS.
16 |CnaBur u KpydyeHue
HpI/IMepI)I OIPCACIICHUS KAaCaTCIbHbBIX Hal'[pH)KeHI/Iﬁ 1 pacuCThbl HAa HPOYHOCTD IIPU CBO60,HHOM Kpy4€HUU
TOHKOCTCHHOI'O CTCPIKHA 3aMKHYTOI'O HpO(i)I/IJ'IFI.
17 |Konuerpoarus HarpsKeHUH
IIpumepsbl pacueToB Ha KOHLIEHTPALMIO HANIPSKEHUH
18 |OcHOBBI TeOpUH MTEpEMEIICHUI
[Ipumeps! onpeneneHys NepeMeIieHi METOJOM HEMOCPEACTBEHHOIO HHTETPUPOBAHUS
19 |OcHOBBI TeOpUH TTEpEMEIIEHUI
HpI/IMepI)I OIpCACIICHUA HepeMeHIeHI/Iﬁ MCETOAOM Ha4aJIbHbIX MapaMETPOB.
20 |OcHOBBI TEOPUU TIEPEMELLICHUN
ITpumMeps! onpeaencHus nepeMenieHuil B 0ankax Merogom Makceema-Mopa. [Ipumenenue Gopmyi
YHUCJICHHOT'O HHTCT'PUPOBAHUA.
21 (Meton cui
Pacuer craTugecku HeOpeIeTMMBIX OaTOK METOIOM CHIT
22 |Mertox cui
PacueT cratnuecku HCONPECACITUMBIX IJIOCKUX paM METOA0M CHUJT
23 |CnokHOE COMPOTUBIICHHE
[MTocTpoeHue 31I0p BHYTPEHHUX CHJI B TIPOCTPAHCTBEHHOM JIOMaHOM Opyce.
24 |CrosxHOE CONPOTUBIICHHE
Pacuet Ha MPOYHOCTH ¥ KECTKOCTh MPOCTPAHCTBEHHOT'O JIOMAHOTO Opyca.
25 |CnoXHOE COPOTUBIICHUE
PacueTsl Ha BHCHECHTPCHHOC CIKATHC.
26 |CnoxxHOE COTNPOTUBIICHUE
Pacuets! Ha KOCOH H3rHO
27 |CrmokHOE CONPOTUBIICHHE
Pacuersr Ha H3rub U KpydeHHUE
28 |YCTOWYMBOCTH CXKATBIX CTEPIKHEH
/ Pacuer CTCp)KHeﬁ Ha HCHTPAJIbHOC CIKATUC. OHpeZ[CJ'ICHI/IC KPUTHUYCCKUX HArpy30K.
29 |YcTOWYMBOCTH CXKAThIX CTEPIKHEH
Pacuer crepikHeit Ha eHTpanbHOE cxxarue. [1om0op ceueHuit, onpeneieHue JOMyCKaeMbIX Harpy30K.
30 ([TpomoapHO-TIOTICPEYHBINA U3THO

PacueT ctep>kHs Ha IPOAOIBHO-TIOTIEPEYHBIN H3THO




/ TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

31 |/luHamu4deckoe EeHCTBHE HArPy3KH.
Pacuer koHCTpyKLMii HA AeCTBHE yAapHBIX HArPY30K.

32 HpO‘-IHOCTB MaTCprUaJIOB IIPU MUKIINYCCKU MCHAIIUXCS HAIIPSAIKCHUAX.
Pacuetsl Ha IMMPOYHOCTL IpH JIEUCTBUH MEPEMCHHBIX BO BDEMCHU HAIrpy30K

4.3. CamocrosiTenbHas paboTa 00y4arOIMuXCs.

/ Bua camocrosiTenbHOM paboThI
/1

I/I3y‘-ICHI/IC TCOPHHU 110 KOHCIICKTY JIEKIUH U I10 y‘{e6HI/IKaM

[ToaroToBka K MpakKTUYECKUM U JIAOOPATOPHBIM 3aHATHSM.

[Tocenienne KOHCYIbTALMI TPENOAABATENIA.

Brinonnenue pacueTHo-rpaguueckoi paboThI.

IloaroroBka k HpOMC)I(yTO‘lHOfI aTTeCTaluu.

| U1 | W[ N|

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

4.4. IlpumepHbIN TIEpeUeHb TEM pacdyeTHO-Tpaduueckux padbor
PI'P, BeimonHseMbI€ B 3 cemecTpe

PI'P Ne 1 — Omnpenenenue reoOMETPUYECKHUX XAPAKTEPUCTUK CIUIOLIHBIX
MJIOCKUX MOTMEPEYHBIX ceueHuM npu u3rude 0anok. OnpeaeneHne reoMeTpruuecKux
XapaKTEPUCTUK COCTAaBHBIX IIONEPEYHbIX CEUEHUH TMpu u3rudbe OaJoK.
Omnpenenenre HOPMAJbHBIX HANpPSUKEHUM B MONEPEUYHBIX CEYEHMSIX OajoK MpH
IIOCKOM u3rube. OrmnpeneneHre KacaTelbHbIX HANpsHKEHUH B IMONEPEYHBIX
ceueHusX 0anok mpu miockoM uirude. [1og00p CIIOUIHBIX MOMEPEUHbIX CEUCHUN
Oanok npu miaockom usrude. Ilogdop monepeyHbIx ceueHuil 0aioK Mpu MIOCKOM
u3rube B Buje AByTaBpoB. [locTpoeHue pacnpeneneHuil HanpsHKEHUM B MIIOCKUX
MOMEPEYHBbIX CEUYEeHMsIX M3rmbaempix Oanok. Pacuer craThuecku ompeaenuMbIX
BaJIOB HAa MPOYHOCTh MPHU KpydeHHH. PacyeT cTaTuyecKku ONpeeIMMbIX BaJIOB Ha
KECTKOCTb IpU KpydeHUH. PacueT cTaTnyeckW HEONpENENMMBbIX BaJOB Ha
IPOYHOCTh NpPU KpPy4YEeHHH. Pacuer craTMuecKd HEONpeNeIMMBbIX BaJIOB Ha
YKECTKOCTb IIPU KPYUEHUHU.

2. PacueTHo-rpaduueckue padotsl (PI'P), BeimonHsiembie B 4 cemecTpe

PI'P No 2 — TlocTpoeHue 3mi0p YriioB MOBOPOTOB MOMEPEYHBIX CEUECHUH U
MpPOruOOB I CTAaTHYECKH OmpeneaumMoit Oanku. DopMynbl Il BBIYUCICHHUS
uHrerpasia Mopa. Iloctpoenue rpy30BOM M E€OUMHHYHBIX OSIIOP B 33aJaHOM
cTaTHYeCcKH onpeaenumon cucreme. [Ipumenenne meroga Makcsemna-Mopa st



OMpENICNICHNUs] XapaKTEPHBIX MepeMelIeHul ceueHuil Oanku. BriOOp OCHOBHBIX
CUCTEM METOJa CWJI Uil CTaTU4YeKu Heompenenumont 6anku. Iloctpoenue smrop
BHYTPEHHUX YCHJIMM B OCHOBHOM cucteMe merona cwi. [Ipumenenue merozna
MakcBemna-Mopa U1 HaxOXIEHUs €IMHUYHBIX U TPY30BBIX IEPEMEIICHUM.
ITocTpoeHne OKOHYATEIBHOM AIIOPbI MOMEHTOB, IONEPEYHBIX U IPOIOIBHBIX CHUJL.
BrimonHenne cratnueckoi u neopManuiIHHON MPOBEPOK OKOHYATEIBHBIX ITIOP.
OrnpeneneHue nepeMenieHnii XapakTepHbIX CEYEHUN CTaTUYECKH HEOPEAeTIUMOM
Oaske.

5. llepeueHp wu3AaHUN, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh IPU
OCBOCHMH JIUCLUUILITUHBI (MOIYJIs).

No bub

nonmorpapuveckoe Mecro gocTyna
1/ OIMCaHUE
1 ConpoTuBieHue https://djvu.online/file/gaZe1QxwhthNH

MaTepuasoB: Y4eOHUK
TSt By30B / A.B.
Anekcanapos, B. 1.
IToranos, b.I1. JlepxaBus;
noj penakuueit A.B.
AnekcanapoBa. — 3-¢ U3,
ucnp. M.: Beiciias
mkomna, 2003. — 560 c. —
ISBN 5-06-003732-0

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

MaTepuasoB: yueOHoe
nmocooue / B.I.
deonoceeB. — 17-€ n3m.
—Mocksa : MI'TY um.
baymana, 2018. - 542 c. -
ISBN 978-5-7038-4819-7

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

PykoBOACTBO K pelICHHIO
3a1a4 B 2 4. Yacts 1:
yaeOHOoe mocodue s
By30B / I'. M. U1ikoBuy,
JI.C. Munus, A .N.
Bunokypos ; moa
penakuueit JI.C. Mununa.
— 4-e u3A., UCTIp. U JI0M. —




Mocksa: U3narenscTBO
FOpaiir, 2024. — 324 c. —
ISBN 978-5-534-09129-8
4 | CompoTuBieHHe https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-
MaTepHasoB. resheniyu-zadach-v-2-ch-chast-2-539783

PykoBOACTBO K pelIeHUIO
3a7a4 B 2 4. Yactsp 2:
y4aeOHOe mocodue s
By30B / I'. M. U1ikoBuy,
JI.C. Munus, A.U.
BuHOKypoB ; oA
penaknueit JI.C. MunuHa.
— 4-¢ u3A., UCTIP. U JIOM. —
Mocksa: M3aaTenbCcTBO
IOpaiit, 2024. — 299 c. —
ISBN 978-5-534-10533-9

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(QOPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIC MOTYT HCIIOJIB30BaThCS MPHU
OCBOCHHMH JMCUIUTUTAHBI (MOTYJIS).

http://library.miit.ru/ - Y4ueonsie Mmoaynu B anekTpoHHor 6ubmuoreke HTH
MUUT.

http://e.lanbook.com/ - DnekrpoHHO-OMOIMOTEUHAs cucTeMa M3maTenbcTBO
«JlaHby.

http://e.urait.ru/ - DnexTpoHHO-OMOMMOTEYHass cucTeMa M31aTenbcTBO
«fOpaiit»

7. IlepeueHb  JUIEH3UOHHOTO H  CBOOOJHO  PaCHPOCTPAHAEMOTrO
IpOrpaMMHOT0 OOECIEUYEeHUs, B TOM YHUCJIE OTEUYECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUSI JUCIUIIIIUHBI (MOIYJIs).

Jnst  3aHATHA B KOMIBIOTEPHOM  Kiacce Kadeapbl HCIONb3yeTCs
pa3paboTaHHOE COTpyJHHMKaMU Kadeapsl mporpaMMHOE oOecrieueHue u Habop
TECTOBBIX 33JIaHNI, UCIIOJIB3YIOIIMX onepannoHHyto cucteMa Windows 7 nnu XP,
Microsoft Office 2007 unu 2010.

8. Ommcanne MaTepHaTbHO-TEXHHUECKONH 0a3bl, HEOOXOAUMOW  Is
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILIMHE (MOIYJIIO).

[Tpu mpoBeneHuU ayJUTOPHBIX 3aHATHA B ayAUTOPUU JOJDKEH OBITH JOCKA,
MPOEKTOpP, MO3BOJSIOMIMNA OTOOpaxkaTh 00pa3 sKpaHa MOHUTOpPA Ha OOJBLIOM
JKpaHe.



[Ipn npoBeneHun 1aOOPATOPHBIX 3aHATHUH HUCHOJB3YETCS O0OpYyAOBAHME
naboparopun «McmpiTaHne MaTepuajoB» , a HWMEHHO THIPaBINYECKUE
UCTIBITATENIbHBIE MAIUHBI, TO3BOJSIONINE IPOBOJUTH HCIBITAHUS O00OpPa3IoB
MaTepHaioB Ha paCTHKEHUE, C)KaThe, U3rM0, KpydeHHe Ipu Harpyskax orT
HECKOJIbKUX JIECSITKOB JI0 HECKOJbKUX cOTeH KH u cTpouth B pexume on-line
JarpamMMbl pacTsSKEHUs, CXKaTHsl, CABUra, B TOM YHCIIE€ HCTbITaTeNIbHAs MallliHa
Tiratest 2150 u cuctema coopa manabIx Spider8, a Takke NPy KUHHBIC YCTAHOBKH,

ITO3BOJIAIOIIME PEATU30BATh CKUMAIOIINE WM pacTsarusaromue ycuns 1o 50 kH.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3adeT B 4 cemecTpe.
DK3aMeH B 5 ceMmecTpe.

10. OueHouHbIe MaTEPHUAIIBI.

OH@HO‘{HLIG MaTCpHualibl, IPUMCHACMBIC IIPpU ITPOBCIACHUU HpOMG)KYTOqHOﬁ

aTTeCTalllK, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUNT).



ABTOpBI:

JOIIEHT, AOIICHT, K.H. Kadeapsbl
«CtpoutenbHas MEXaHUKa»

CorJiacoBaHo:

3aenyromuii kadenpoit BuTPIIC
3aBenyrommuii kadeapori CM

[Ipencenarens yueOHO-METOIMUCCKOM
KOMHUCCHH

A.M. MapacaHoB

M.B. Ko3znos
N.B. Andepos

M.®. I'ycpkoBa



