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Pasznea 1. IlepeyeHs KOMIIETEHUMH, C YKa3aHHEM ITANOB UX ()OPMUPOBAHUA B
npouecce 0CBOCHUS AMCUUIIIMHBI

OIIK-11. CnocobeH k pa3paboTKe MPOSKTHBIX WHHOBAIIMOHHBIX PEIICHHUH 0 3KCIUTyaTallHOHHOM
pasBenke, 100bIYe, mepepaboTKe MOJIE3HBIX UCKOMAEMBbIX, B TOM YHCIIE TIPU OCBOCHHH PECYPCOB IIeabda
MOpei ¥ OKEaHOB, CTPOUTEILCTBY U AKCIUTYaTaI[H MOA3EMHBIX 00BEKTOB

OIIK-11.1 3HaTh METOMBI aHANIKM3a, TEOPETHUUYECKUE W METOAOJOTHYECKHE OO0OOIICHHS HAay4HO-
TEXHUYECKUX JIOCTHKEHUH W TMEPeIOBOTO OIbITa WHHOBALIMOHHBIX PEIICHUM MO ASKCILTyaTallMOHHOU
pasBenke, 100bIYe, mepepaboTKe MOJIE3HBIX UCKOMAEMBbIX, B TOM YHCIIE TIPU OCBOCHHH PECYPCOB IIeabda
MOpei ¥ OKEaHOB, CTPOUTEILCTBY U IKCIUTYaTaI[H IMOA3EMHBIX O0BEKTOB

OIIK-11.2. YmeTh omnpenensarb HEOOXOAUMOCTh IPHUBICYCHUS JOMOJHHUTEIbHBIX 3HAHUN U3
CMEKHBIX HayK C IENbI0 pa3paboTKU MHHOBAIIMOHHBIX MPOCKTHBIX PEIICHUH 1Mo JT00bIYe U mepepaboTke
MTOJIE3HBIX UCKOITAEMBIX, CTPOUTEBCTBY M SKCILUTyaTaIlMU MTOA3EMHBIX COOPYKEHUN

OIIK-11.3. Bnaners HaBbIKaMH, CIIOCOOHOCTSIMH M JIEMOHCTpAIMeil pa3pabaThiBaTh MPOEKTHBIC
WHHOBAIIMOHHBIE PEIICHUS 10 SKCIUTyaTallMOHHOM pasBeake, M100bIde, mepepadoTKe TOJIE3HBIX
MCKOMAEMBIX, B TOM YHCJIC MPU OCBOCHHUU PECYPCOB Ieib(a MOpEH W OKEaHOB, CTPOHUTEILCTBY H
AKCIUTyaTaluu MO3eMHBIX O0BEKTOB

Pa3nen 2. TunoBble KOHTPOJIbHBIE 3aJaHNUSI U MHBIE MATEPHUAJIbI, HE00OXOAUMbIE
IJIS1 OLEHKHU IUIAHUPYEMBIX Pe3yJbTATOB O00y4eHHsl MO JUCHMILUIMHE (OLEHOYHbIE
cpeacrBa). Onmcanue mnoka3arejied W KpPUTEPHEB OICHUBAHUS KOMIIETEHIIUIA,
ONMUCAHUE IKAJ OlleHMBAHMSI.

Conepma}me pa3aesioB 1 TEM JUCHUIIJIUHDBI.

Teopernueckasi 4acTh AUCHMILIMHBI

Pazgen I. O0uiue noHsiTUSI U OCHOBHbIE ONIpeeIeHMs.
Tema 1. Llenu 1 3a1a4n, OCHOBHBIE TUIIOTE3BI U NpUHLHUIIEI CM.
Ienu, 3anaun, OCHOBHBIE THITOTE3a U IPUHIUIBI CONPOTUBIEHHUE MaTePUANoB. [IOHATHSA IPOYHOCTH KECTKOCTH U
ycroiunBocTH. Kitaccnpukanns BHEIIHUX CHJI M pacdyeTHasi CXeMa 3JIEMEHTOB KOHCTPYKIIUH.
Tema 2. Merton ceuenuii. Buytpennue ycunus. [lonstus o BHyTpeHHUX cmiiax. Onpenenenne BHyTPEHHUX CUII U METOJ
cedeHuil. ' TaBHBIN BEKTOp CHUII U TJIaBHBIH MOMEHT. KOMIIOHEHTHI BHYTPEHHHUX YCHIIHIL.
Tema 3. Hampspkenus u nepopmanus 1 CBI3b MEXIY HUMH.
[MonsiTHs 0 HANPsDKEHHSX U IeOpMalUIX B TOUKE TBEPAOTO TENI0, KOMIIOHEHTHI TEH30pa HanpsbkeHnH. CBs3b MKy
HaTpsKEHUSIMH U KOMIIOHEHTaMH BHYTPEHHUX yCWINHA. CBA3b MEXIY HaNpsDKEHHEM U e opManusiM, 3aKoH ['yka.

Paznen 1I. LlenTpajibHOe pacTsizkeHHe U CKATHeE.

Tema 1. OceBoe pacTspkeHne — cxarne. HanpspkeHue u nedopmanus pH pacTsHkeHUH. [Ipo1oapHOe Chila | HalpshKeHHS,
abcouroTHAs ¥ OTHOCHUTEIbHAS qedopmanus npu pacTspkeHun. [lonepednas gedopmarms. Cratudecku guddepeHnnanbHee 1
HHTETPalbHbIE 3aBHCUMOCTH TIPH [EHTPAIFHOM pACTSDKEHHH W CKaTuu. [eomerpmyeckne  auddepeHIUanbHble |
HHTETpalbHbIE 3aBHUCUMOCTH M TPH LEHTPAIbHOM pAaCTKCHUU-CKATHH. (PHU3MUEcKas CTOpPOHA  3aJadyd I[EHTPaJIbHOTO
pacTsoxeHHI-coxaTHst opyca. 3akoH ['yka. [ToTeHnansHas sHeprus ynpyroi aedhopmaryii Ipu pacTsKSHHH.

Tema 2. MexaHnueckue XapakTepUCTHKH MaTepHAJIOB PacyeThl Ha POYHOCTb.

Koaddunment Iyaccona. Moaynp FOnra. [TokazaTenu npoYHOCTH U TUTACTUIHOCTH MaTepuanoB. HanpspkeHUs B MONepeYHBIX
cedeHusIX Opyca IpH pacTsHKCHUN-CKATHH. PacueT Ha MPOYHOCTH NPHU IIEHTPATHHOM PaCTSIKECHUH-COKATHH.

Tema 3. CTaTndyecKky onpeaenuMbie U HEONIPEICTUMbIC CUCTEMBI.
Meroauka pacuera HanpsHKEHHO-Ie(OPMHPOBAHHOTO COCTOSIHUSI NPU LEHTPAJIbHOM DACTSHKEHHH-COKATHU (CTaTHYECKU
onpenenuMble KOHCTpyKIuK) PacueT ctarudecku HeonpeaenuMsix cucteM. HanpsbkeHne Ha HAKIIOHHOM CEUeHHH.

Pazgen III. IIpsimoii u3rué.

Tema 1. 'eomeTpuueckue XapakTEpUCTUKH IUNIOCKHX CEUCHHH.
I'eomerprueckue xapakTepucTuku ceueHnid. O0mme nonoxenus. CTaTHuecKue MOMEHTHI U IEHTP TSDKECTH ceueHni. Teopus
MOMEHTOB HHEPINH. MI3MeHeHe MOMEHTOB WHEPIHH IIPH IIOBOPOTE Oceil KOOpAWHAT. | TaBHbIE OCH MHEPIHH.

Tema 2. Ilonarue 06 u3rude 6ayox. BHyTpeHHNE ycmmms npu u3ruoe.
OO6urue onpeeeHns, IIaBHbIE INIOCKOCTH U TNIOCKOCTH norpyskeHus. [lmockuit mpsimoit m3ru6. BayTpennune ycwms,
n3rubaromuii MOMEHT U IOTIepeyHasi Crila, IpaBmiia 3HakoB. [locTpoeHne 3mop BHYTPEHHHUX YCHITHI.



Tema 3. JluddepeHnnanbHble 3aBUCUMOCTH MEXIy BHYTpEHHUMH ycrmmsaMu. Teopema JKypasckoro.
JuddepeHunanbHbie 3aBUCHMOCTH MEXy BHYTPEHHUMH ycuiausaMu. CleacTBYsl, BBITEKAONIME U3 TeopeM JKypaBcKoro u
IpaBuJia KOHTPOJIS S0P MONEPEYHBIX CHII U U3THOAI0IINX MOMEHTOB.

Tema 4. Yucteiid u3rub. ['Mnore3sl 1 HanpsHKEHHUS IPU YHCTOM H3THOE.
I'eomeTpust neopmariiv, OCHOBHBIE TUIIOTE3bI U HOPMaJIbHOE HAIIPsHKEHUE MPU YUCTOM H3rH0e.

Tema 5. Hanpspkenus npu nonepeunom usrude. ®@opmyia Xypasckoro.

Tema 6. Pacuerbl Ha NPOYHOCTH NpH U3TKOE. Y CIIOBHE IPOYHOCTH.
VYcnoBue NpoYHOCTH MPH U3rHOE M0 HOPMAIBHBIM U KacaTeIbHBIM HANPsDKEHHAM. PacueTsl Ha mpoyHOCTh. Tpu THHA 33129
pelaeMsl C HCIONb30BaHUEM YCIOBUI MMPOYHOCTH. Y CIIOBUS TOYHOCTH 7151 HECCUMMETPUYHOTO CEYEHUS 1
Pa3HOCONPOTHUBIIIIONINXCS MAaTEPUAIIOB.

Tema 7. Ilepememenns npu u3rude. YpaBHEHHS yIPYTON JIMHIHA OAJIKH.
PacueTsl 31EMEHTOB CTPOUTEIBHBIX KOHCTPYKIUH MO MPEAEIbHBIM COCTOSIHUSAM, YCIOBUS KECTKOCTH. JIMHEHAs U yrioBas
nedopmanus m3rudaeMbIx 3JeMeHToB. JnddepeHnuansHoe ypaBHEHIE YIIPYTOi THHAN 0anku. MeToabl onpeneaeHns
nepeMelneHnii. MeTo HemocpeACTBEHHOTO UHTErpUpoBaHus, TeopemMa KacTisso.

Tema 8. Metoa HauanbHBIX MapaMeTpoB. PacueTsl Ha XKECTKOCTb.
YHUBepcalbHOE ypaBHEHHE H30THYTON OCH Oaiku. Y paBHEHHUS] METO/Ia HaYaIbHBIX ApaMETPOB JJIs TMHEHHOTO U YTIIIOBOTO
nepeMerieHus 06anok. PacueTsr Ha KeCTKOCTb.

Tema 9. Unrerpan Makcemia — Mopa u ciocod Bepemaruna.
[MoreHnuanbHas sHEpPTUs ynpyroi aedopmaryiy 1 paboTa BHEUIHUX CHJI ITpU u3rube Opyca, Teopema Kinanelipona. MuTerpan
Maxkcgemioa-Mopa, crioco0 Beperiaruna.

Paszpen 1V. CioxHoe conpoTuB/IeHHe
Tema 1. Kocoii u3ru6 u BHEIICHTPEHHOE PACTSDKEHHE — CxKaTue. SIIpo ceucHue.
[ToHsiTHe O CI0XXHOM CONPOTHBICHUH OpycheB. Kocoi n3rub, HanpshkeHre npu KOCOM M3rHOe U YCIIOBUE MPOYHOCTH.
BHerneHTpeHHOE pacTshkeHue cxatue. HanpshkeHue, yclioBre IPOYHOCTH U HEWTpaibHas OCh IIPHU BHELIGHTPEHHOM
PacTSDKEHUHU U CoKaTUU. SInpo ceuenue.
Tema 2. YCTOHYMBOCTB CXKATHIX CTPEKHEH, hopMyia Diinepa.
[MonsaTHe 00 YCTOMYMBOCTH CTEpKHEH U KpuTHUeckas cuia. OnpeencHue KPUTHISCKO# CHitbl, popmyina Ditnepa. Biusuue
croco0O0B 3aKpeIUICHIs Ha BEIMYUHY KPUTHIECKOH criibl. Kputrdaeckoe HampspkeHue, popmyna SAcunckoro. [Ipenemnst
MIPUMEHUMOCTH (HOpMYJIBI Ditnepa.

IpakTnyeckue 3aHATHSA
Paspen I1. LlenTpanbsHoe pacTsiKeHUE-CKaTHE.
Tema 2.1. Ctatudecku onpeaesuMble 3a1a4l PacTSHKEHUS U CKaTusl. PacdeTsl Ha MPOYHOCTS.
Tema 2.2. CtaTndecku HeolpeIeMMBbIe 3aJaull PACTSDKEHUS U CKaTHsa. BiusHMe n3MeHeHHs TeMIepaTypbl Ha HAlIPSHKCHHS B
CTaTUYECKH HEONpeIeNuMoN cucTeMe. BIusiHre HETOYHOCTH U3TOTOBIICHHS 3JIEMEHTOB B CTATHUECKH HEOIPEASTUMON CHCTEME.
. Pazgen II1. Ilpsmoii u3rub6.
Tema 3.1. 'eomeTpudeckre XapaKTePUCTUKHU MIIOCKUX CEYECHHI.
Tema 3.2. U3rub craTryecku onpeaeanMbix Oanok. [loctpoenue smrop.
Tema 3.3.PacdeTsl Ha IPOYHOCTH TIPU H3THOE.
Tema 3.4. MI3rub craTHyecKy ONpeAeInMbIX paM H KPUBOJIHHEHHBIX 0aJOK.
Tema 3.5. Onpenenenue nepeMerieHnii B 0ajkax METOAOM HavaJIbHBIX TapaMeTpoB. Pacuer Ha MPOYHOCTD U KECTKOCTh
Tema 3.6.4 OmnpenencHre nepemMenieHnir MetogoM Makcsemna-Mopa u cioco6oM Beperiaruna.
Pasznean IV. CioxkHoe conpoTuBjieHue.
Tema 4.1. BHenieHTpeHHOE pacTsDKEHHE U cxaThe. Sipo ceueHue.
Tema 4.2. YCTOMYMBOCTH CXKATHIX CTEpKHEH. PacueT Ha yCTOHYNBOCTS.

JlabopaTopHbie padoThl

NeNe 1 HaMMEHOBaHHMS PA3IENOB U Hens u coneprxanue maboparopHor | Pesymprarser mabopaTtopHOii paboTHI
TeM (B cooTBeTcTBUH 1. 3.3) paboTsl
JlaboparopHras pabora Nel «/lnarpaMmMa pacTspKeHHSI MAIOYTIIEPOAMCTOMN CTAIIM)
Paznen I. LlentpansHoe pactsxenue | Iloctpoenue auarpaMMel | O3HaKOMIICHHE c
T e ma 4. OceBoe pacTsKEHHE- | paCTSKEHHUS IUIACTUYHBIX | 3aKOHOMEPHOCTAMH Jeopmanuu
cxKaTue MaTepHuaosB. Omnpenenenue
XapaKTEepUCTHK MPOYHOCTU u
IJIACTHYHOCTH
JlabopaTopHast paboTa Ne2 «/cnpITaHNe MaTepHajIoB HA CKATHE»
Paznen 1. LlentpanbHoe pactsxxenue | OmnpenencHue NpeaeaoB IPOUHOCTH O3zHakoMIIeHUE C
U CKaTHe. Ha C)KaTHe Pa3INyHBIX MaTepHAJIOB 3aKOHOMEPHOCTAMH e opManun




Tewma 4. OceBoe pacTsoKeHUE H
CKaTHe

Jlaboparopras paborta Ne3 «OmnpeneneHne MOy TPOAOTBHON YIIPYTOCTH

Pasnen 1. LlenTpanbHOE pacTsykeHUE

O3HaKOMJICHHUE C TIPUHIUIIOM

[Nomy4eHne BeTMUMHBI MOTYJIS

U CKaTue. paboTHI TEH30METPOB JIJIS IOHra. CpaBHeHue ¢ TaOIUYHBIM
Tewma 5. Mexanuueckue n3MepeHus IMHEHHBIX nedopmanuii 3HAYEHUEM
XapAKTEPUCTUKU u onpeneneHue moayist FOnra

JlabopatopHas pabota Ne 4 «TapupoBka TCH30PE3UCTOPOB COIPOTUBIICHUS

Pazpnen 1. LlenTpanbHoe pacTskeHue

O3HaKOMJICHHE C CYIHOCTBIO

IIpoBeneHuu TapupOBKU

U CXKaTHe. METO/1a TEH30METPHUPOBAHUS, CXeMa MIPOBOJIOYHBIX TEH30PE3UCTOPOB
Tewma 5. Mexanuueckue BKJIFOUEHUS TEH30PE3UC TOPOB, COIPOTHUBIICHUS
XapaKTEePUCTUKU NPUHLIUIIOM PabOThI
TEH30METPHUYECKUX MPHUOOPOB
Jlaboparopras pabota Ne5 «Onpenenenne koddhdurmenta [Tyaccona»
Paznen 1. LlenTpansHOE pacTsKeHHE Y6enuTscs B IOCTOSTHCTBE Omnpenenenne K03 durrienra
U CXKaTHe OTHOILICHHMS TTOTIEPETHON ITyaccona. CpaBHEHHE C TAOIMIHBIM
T ewma 5.Mexannyeckue nedopManui K MPOJOIEHOM. 3HauYECHUEM
XapaKTEePUCTHKHI Omnpenenuts k03¢ PurtneHT

Ilyaccona

JIabo

aTopHas padota Ne 6 «McrpITaHHE Ha cpe3y

Pasznen II. Unctelii caBur.
Kpyuenue.
Tema 1. HampsokenHnoe
COCTOsIHUE TpH caBure. 3akoH ['yka

Omnpenenenue mpeaesa MPOYHOCTH
pH cpese

CpaBHeHHUE ¢ TaOIMIHBIM
3HaYCHUEM

JlabopaTopnas pabota Ne 7. « McnpiTaHre BUHTOBOU IPY>KUHBIL.

Pazgen II. UucTslii casur u
Kpy4eHHe.
Tewma 2. Kpyuenue crepxHen
KpPYIJIOTO U HEKPYIJIOrO0 CEUEHUM.

Nzyuenue neopmaui BUTHIX
npyxuH. OnpeneneHue
KO3 PHIIUEHTA KECTKOCTU
NPy KHHBI

OnpeneneHre MOAYJIs CIBUTa
MaTepHaa npyKHHbI

34 Hepeqeﬂb U TEeMAaTUKA INCbMEHHBIX CAMOCTOATC/IBHBIX paﬁOT

Paznen
Paznen
Paznen
Paznen
Pasnen

1. LlenTpanbHOE pacTsSKEHUE U CKATHUE.

II. 'eoMeTprueckre XapaKTEPUCTUKU INIOCKUX CEYEHUMH.
III. YI3rub craTudecku onpenenuMbIX OaloK U paMm.

V. BHeLeHTpeHHOE pacTshKeHUe-cxxaThe. SIipo ceueHue.
VI..PacueTsl Ha yCTOMUMBOCTb CKATBIX CTEPIKHEH.

IV.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE JUCHHUITJIMHBI

WX D=

11.

OcHoBHas

JomnonnurensbHast

4.1. CnMcoK peKoMeHAyeMOoii JIuTepaTypsbl

Kocrenko H.A., banscaukosa C.B. u ap. ConpoTuBnenue matepuanoB.M., Beiciias mkona, 2007.
Tanamunua B.U.,I'opmkoB A.I'., Tpommn B.H.,Conpotusnenue marepuanon.:M.: Bricias mkona, 2005.
B.N.®eonocner. ConporuBnenue Mmarepuanos, M.Hayka,1970.
A.B.dapkos, I'.C.IlImupo. ConpoTusienne matepuanos, M., Beicimas mkona, 1989.
B.N.®eonocneB M30panHbie 3a1a41 U BOIPOCHI IO CONPOTHBICHUIO MaTepuanoB, M., Hayka, 2003.
COopHUK 3a1a4 110 conpoTtusiieHnto MatepuaioB. [lox penakuueit B.K Kauypuna. M.,Hayka,1972.
COopHHUK 33134 110 CONPOTUBIICHNIO MaTepuaioB. [Tox penakuueit B.Boixsmupa. M., Hayka, 1986.
K.K.JIuxapes, H.A.CyxoBa COoopHUK 3a7a4 110 Kypcy «CoIpoTuBiieHHe MaTepraioB», M., MammHoctpoenne, 1980.
JlabopaTopHBIii MPAKTUKYM IO COMPOTUBIICHUIO MaTEPUAIOB. Y 4eOHO-MeToandeckoe nmocooue. KPCY. — bumkek 2002.

. M. JIroOmmm, I'.M. NuxoBuy. CripaBOYHHUK 10 CONPOTHUBIICHNIO MaTepraioB. Kues, 1982.
C.I1.®ecuk. CipaBOYHHK TI0 COIPOTUBIIEHUIO MaTepuaioB. Kues, 1982.




5. METOJUYECKHUE YKA3AHUSI IO BBITIOJTHEHHIO PA3JIMYHBIX BUIOB PABOT T1O
JTACHUILINHE

5.1. Meroanyeckue yKa3aHHUs CTyJAeHTaM
Oransl U3y4eHUs CONIPOTUBICHUS MaTePHATIOB BKIIIOYAIOT:

- ayJUTOPHBIE TEOPETUUECKHE (JICKLINH), TPAKTUUECKHE 3aHATHS U 1abopaTopHbIe paboThI (110 PacHHCaHHUIO);

- CaMOCTOSTENIbHOE H3y4YeHHE TEOPETHYECKOro Marepualia 1Mo ydeOHMKaM M pelIeHHe 3ajady M0 CYIIECTBYHOLIUM
3a7adHNKaM, a TAK)Ke BBITOJHEHUE PACUETHO-TpaUIECKUX 3alaHUH, KOTOPBIE BBIIAIOTCS B YHUBEPCHUTETE;

- HHIUBHUAyaJIbHbIE KOHCYJIBTAIMN (pacIHCcaHne KOHCYIbTALH NMeeTcs Ha Kadenpe);

JIexmuist I0 COTIPOTHBIICHUIO MaTEPHUAIOB OOBIYHO CTPOUTCS TaK, YTO KaKIBI HOBBIA (DaKT, COOOIIAEMBIH JIEKTOPOM,
SIBISIETCST JIOTMYECKHM CIIEICTBHEM W3 paHee M3JoXeHHoro. Ecim ciymarens He yMmeeT OepkaTh ce0si B COCTOSTHHHU
HaNpsUKEHHOTO BHUMAHHUS, €CIIN OH HE MOJKET BCIIE]] 33 JIGKTOPOM aKTHBHO MBICIIHTb, €CIIM OH OTBJICKAETCS] XOTS ObI HA MUHYTY,
TO LEMb PAacCyXICHWH B CO3HAHMH IPEPHIBACTCS, BOCCTAHOBUTH €€ OOBIYHO OYEHb TPYAHO, M MOCIEAYIOIAsl 4acTb JEKINU
yCBaMBaeTCs 3HAUUTEIBHO XYXKeE.

Co3HartenbHOE CIyIIaHUE JIEKIUH 110 CONPOTUBICHUIO MaTePHaIOB BO3MOKHO JIMIIb NIPY MTOJTHOM YCBOCHUHU MaTepHaia
MpeIbLAYIINX JICKIUH, ClIeA0BaTeNbHO, K JIGKLIIUU HAJ0 TOTOBUTHCS. BIipodeM, noHOe MOHMMaHKUE U3/1araéMoro MaTrepuaia Bo
BpeMsi JICKIIMHU, KaK IPaBWIO, HE JOCTUraeTCs, M Kakas-TO €ro 4acTh OCTaeTCsl HEYCBOSGHHOW, HO 3TOro He HaJo OOSAThCA.
3akaHuMBas XKe U3yUeHHE KaKoro-I1bo paszesna, Heo0X0IuMO JOOUTHCS MOJTHOTO TOHUMAaHUS BCETO €ro COAEPIKaHUs, TaK KaK
BCE N3y4YEHHOE ITOHa00UTHCS HE TOJIBKO CaMo MO cebe, HO U JUIsl M3Y4eHHs CIeHaTbHbIX JTUCLUIIIHH.

PexoMeHnngyeTcss UYTeHHE KOHCIEKTa M Y4YeOHHMKA CONMPOBOXIATh pa300pOM THIOBBIX 33/a4, NPHUBOIUMBIX B
CYLIECTBYIOIINX MOCOOMAX. BromHe 10CcTaToyHO OrpaHWYMTHCS TEMH 3aJadaMy, KOTOPBIC MPEAIaraloTcs Ha NMPAaKTHIECKUX
3aHATHSAX M B KQUECTBE 3aaHUs AJISI CAMOCTOSTEIHFHON paboThI, BXKHO JIMIIB, YTOOBI BCE OHHM OBLIM PEIICHBI CO3HATENBHO, C
TIOJTHBIM TIOHUMaHUEM Ka)KIOTO 3Tama pPeIeHHs.

Bosnbiryo moMoIp Ipy caMOCTOSTEFHOM N3yYCHNH TEOPHUHU IIPHHOCUT COCTABJIEHNE KOHCIICKTa. B KoHCIekTe ciexyer
poaciiaTh T€ BbIKJIaJAKNU, KOTOPbIC UMCIOTCS B y‘le6HI/IKe, YCTKO BBIIIUCATHh OCHOBHBIC (bOpMyJ'H)I 1 pe3yJibTaThl, CACIATh IOMETKU
I10 HCACHBIM BOIIpOCaM, 4yTOOBI HE 3a0BITH 10 HUM MIPOKOHCYJIbTUPOBATHCA.

[Tomuute! TosbKO CHCTEMaTHUECKOE N3YyUYEHUE JIFOOOTO IPeIMETa IIPUHOCUT PEabHYIO T0JIb3Y. BhICTPO BBI3yOpeHHSII
nepes 3K3aMeHOM 0e3 HOHUMaHUs OO0JIbIIONH MaTepual ¢ TaKoi e CKOPOCThIO 3a0bIBaeTCS.

5.2. MeToauuyeckue peKOMeHIAMH NPeNnoJaBaTe/IsiM

ITo mMepe oBafeHUs TEOPETUIECKUMH M NMPAKTUIECKUMH pa3AeiIaMHy AUCIMIUIMHBI, IPETIOAaBaTENI0 [eIeco00pa3HO
pa3paboTaTh MaTpHily HauOoJiee IPENNOYTUTEIBHBIX METONOB OOydeHHS M (OpM CaMOCTOATENbHONH PabOTHI CTYAEHTOB,
aJIeKBAaTHBIX BUAAM JICKIMOHHBIX U MPaKTHYECKHUX 3aHATHH. HeoOxoamMo npenycMoTpeTs pasBuTre GOpM CaMOCTOSTEIbHOM
paboTHI, BBIBOJIS CTYJICHTOB K 3aBEPIICHHIO M3yUCHUS YIeOHOHM MUCHUIUIMHBEI Ha €€ BBICIINI ypoBeHb. [lakeT 3amaHuil mis
CaMOCTOSITEIbHOW paboTHI ClleAyeT BbIAABAaTh B HaYalle CEMECTpa, ONPEAEIINB NpeAeIbHbIE CPOKH MX BBIIIOJIHEHUS U CIadH.
3agaHus Al CaMOCTOSATENLHOM paboThl JKenaTelIbHO COCTABIATh M3 00s3aTenbHOM U (pakynbTaTHBHON yactell. OpraHusys
CaMOCTOSITETIbHYIO PaboTy, HEOOXOAMMO IMOCTOSHHO 00y4YaTh CTYyAGHTOB METOJIaM TaKOi pabOTHI.

By3oBckast JieKIis — TJIaBHOE 3BEHO JUIAKTHUECKOro LuKiIa oOydenus. E€ uenp — dopmupoBaHHe y CTYJIEHTOB
OPUEHTHPOBOYHON OCHOBHI JUIsI TIOCJIEAYIOIIETO YCBOGHHUS MaTepHaslia METOJOM CaMOCTOATEeNbHOW paboThl. CopepikaHue
JIEKIMHU JIOJDKHO OTBEYATh CJIEIYIOUIMM JTUIaKTHUECKUM TPEOOBAHMSIM:

- M3JI0KEHHE MaTepuaja OT MPOCTOTrO K CI0KHOMY, OT U3BECTHOT'O K HEM3BECTHOMY;

- JOTWYHOCTH, YETKOCTb M SCHOCTH B U3JIOKEHUN MaTepraa;

- BO3MOXXHOCTb NTPOOJIEMHOTO U3JIOKEHHMS, TUCKYCCHH, THAJIOTa C IIETbI0 aKTHBU3ALUH JESITEIbHOCTH CTYACHTOB;

- OIopa CMBICJIOBOH 4acTH JICKIIMH HA MOJTMHHBIE (aKThl, COOBITHS, SIBICHUS, CTATHCTHYECKHE 1aHHbIC;

- TecHas CBs3b TEOPETHUYECKHX IIOJIOKEHUH M BBIBOJIOB C NMPAKTHKOM U Oyaymiel nmpodeccHoHanbHOM 1esTeIbHOCTHIO

CTYZICHTOB.

[Ipy m3n0oXXKeHMM MaTepuaia BaXXHO NOMHHUTH, YTO MOYTH IIOJIOBMHA MH(MOPMALMHM Ha JICKIMM IeperacTcsl depes
MHTOHAIMIO. YUYUTHIBAaTh TOT (haKT, YTO MEPBHIN KPU3UC BHUMAHUS CTYICHTOB HacTymaeT Ha 15-20-if MuHyTax, BTOpOil — Ha
30-35-it muayTax. B mpodeccnoHanbHOM OOMIEHWH MCXOIUTh U3 TOTO, YTO BOCIPHUSATHE JIEKIIMA CTYJIEHTAMU MJIAJIINX U
CTapIINX KypCOB CYIIECTBEHHO OTIMYAETCS MO0 TOTOBHOCTH U YMEHHUIO.

[IpakTryeckue 3aHATHS TPOBOAATCS TIO Y3JIOBBIM M HamOoOJee CIIOXHBIM BOMpocaM (Temam, pasjaeniam) ydeOHOH
nporpamMMbl. OHH MOTYT OBITH TOCTPOEHBI KaK HAa MaTepHaje OJHON JISKIIUH, TaK U Ha COAEP KaHUHU JICKIIUH MO OpeIeEHHON
Teme. ['maBHas m ompenessromas 0COOEHHOCTh JTIOO0TO MPAKTHYECKOTO 3aHATHS — HAJIMYUE DJIEMEHTOB IPOOIEMHOCTH,
JIMajiora Mekay MperoJiaBaTesieM U CTYAeHTaMU U CAMUMH CTY/ICHTaMH.

[Tpy moAroTOBKE NPAKTHYECKOTO 3aHATHS KEJaTeIbHO NPUACPKUBATHCS CIIEIYIOIIEro ajlropuT™a;

a) paspaboTka y4eOHO-METOIMYECKOT0 MaTepHaa:

- (opMynnpOBKa TEMbI, COOTBETCTBYIOIIEH ITPOTpaMMe U TOCCTaHIapTy;

- oIpeJeNieHHe TUAAKTHUECKIX, BOCIIUTHIBAIOIIUX M (POPMHUPYIOMINX LeJIei 3aHATHS;
- BBIOOp METOMOB, IPUEMOB M CPEICTB ISl TPOBEICHUS 3aHATHS;

- moxbop JUTepaTypsl AJIS IMpenoaBaTess U CTyIeHTOB;

- TIp¥ HEOOXOIUMOCTH MPOBEICHUE KOHCYIBTALNI TSl CTYIEHTOB;

[TomBoAsT MTOTM MPAKTHYECKOTO 3aHATHA, MOXHO HCIIONB30BaTh CIEIYIOINE KPUTEpUH (IOKa3aTes) OLEHKU
OTBETOB:

- TIONHOTa U KOHKPETHOCTH OTBETA;
- TOCJEJ0BATEIbHOCTh M JOTHKA U3JI0KEHHS;




- CB#f3b TEOPETHYECKUX TMOJIOKEHHUH C MPAKTHUKOM;

- 00OCHOBAaHHOCTH U JIOKa3aTCILHOCTh U3JIaraeMbIX MOJIOKCHU;
- HaJIM4YMe KAaYECTBEHHBIX U KOJIMUECTBEHHBIX IMOKa3aTeNei;

- HaJIMYMe WUTIOCTPAlU K OTBETaM;

- YpOBEHb KYJIbTYPHI PEUH;

- HCIOJIb30BaHUE HATIIAIHBIX MOCOOMHU U T.II.

B xonie IMPAKTUYCCKOI'O 3aHATHA PEKOMCHAYCTCA OAaTh OLICHKY BCCI'O 3aHATHA,

o0paTuB 0c000€ BHUMaHHUE Ha CIEAYIOIINE ACTIEKThI:

- Ka4uy€CTBO NOATOTOBKH,

- CTCIICHb YCBOCHU 3HaHPIfI;

- AKTUBHOCTD,

- TOJIOKUTECIBbHBIC CTOPOHEIL B pa60Te CTYACHTOB;

- LCHHBIC 1 KOHCTPYKTUBHBIC NPCAIOKCHUSA,

- HEeJOCTaTKH B paboTe CTY/ICHTOB;

- 3a/1a91 1 IIyTH YCTPAaHEHUA HEAOCTATKOB.

[Tocne mnpoBeneHUss NPAKTUYECKOTO 3aHATHSA 10 KypCy, HAUMHAKOLIEMY IPENOAABATEII0

uenecoo6pa3H0 OCYIICCTBUTD O6H_[I/II71 aHaJIu3 HpOHeHaHHOﬁ pa6OTBI, H3BJICKas IIPH 3TOM IIOJIC3HBIC

YPOKH.

IIpu nmnpoBeAeHHMH aTTeCTAallMM CTYJCHTOB BaXXHO IIOMHHUTb, YTO CHCTEMaTHYHOCTb, OOBEKTUBHOCTD,
apryMEHTHPOBAaHHOCTh — [JIaBHbIE IPUHLUIIBLI, HA KOTOPBIX OCHOBaHBI KOHTPOJIb U OLICHKA 3HAaHUM CTyAeHTOB. IIpoBepka,
KOHTPOJIb U OIIeHKa 3HAaHUH CTYJCHTa, TPeOYIOT ydeTa ero HHIMBHIYaJIbHOTO CTHJISI B OCYIECTBICHUH Y4eOHOM 1esTeIbHOCTH.
IToHnmaHMe KpUTEpHUEB OLIEHKU 3HAHUN 00s13aTeNIbHO AT IPEToiaBaTelis U CTyIeHTa.

6. CIOBAPb TEPMHUHOB 1 IEPCOPHAJIMM (TJIOCCAPHI)

6.1. CioBapp TepMHHOB
Banka — crepxeHp, paboTaromuii Ha H3ruo.
Bpyc (cTepxeHb) — TeN0, OTHO U3 U3MEPEHH KOTOPOTO (IJIMHA) MHOTO OOJIBIIE IBYX APYTHX.
BoIHOCIMBOCTH MaTepHaJjia — CIIOCOOHOCTh MaTepuaia POTUBOCTOSTH ACHCTBUIO NEPEMEHHBIX HAarpy30K.
Jedopmanus — BennurHa, XapaKTepH3yIOIas HHTEHCUBHOCTh U3MEHEHUsI JOPMBI M pa3MEPOB JaHHOTO TBEPOTO TeJa.
7KecTKoOCTh — OrpaHUYEHHOCTD (MAJIOCTh) TEX U3MEHEHHH pa3MepoB 1 (OPM, KOTOPbIE BOSHUKAIOT B TBEPJOM Telle IIPH
CUJIOBOM BO3JCHCTBUU.
3akoH I'yka — nepemenieHus B oNpe/eNIeHHBIX Npeeax IPONOPLHUOHANbHBI JEHCTBYIONUM CHJIaM JJIsl MHOTHX TBEpPIBIX TeEll.
3anmac NPpOYHOCTH — YHUCIIO, OOJNbIIee SANHHIBI, BEIMYMHA KOTOPOTO 3aBUCUT OT KOHKPETHBIX YCIOBHUIT pabOTHI, OT CTENIEH!
TOYHOCTH METO/IOB PacdeTa, OT CBOWCTB Marepuaia. [IpaBribHOCT BEIOOpa 3amaca MPOYHOCTH B 3HAYUTEIHHON Mepe
ONpeAeNsIeTcs JIUTENBHBIM ONBITOM JKCILUTyaTalliH Pa3IMYHbIX MAIIUH U COOPY>KEHUH U HEKOTOPBIMH TEOPETUYECKUMU
CO00paKEHHUSIMH.
M3ru6 — Bug nedopmanuy, KOTOPHIH BEI3BIBACTCS CHIIAMH, EPIIEHANKYJSIPHBIMH K TIPOJOJIBHOM OCH CTEpKHS, U TTapaMH CHJI,
PAacCIOJIOKEHHBIMH B IPOAOJILHON TIIOCKOCTH, IPOXOJAILEN Uepe3 0Ch CTEPIKHS.
H30TPONHOCTD CIUIONIHOW CPEIbl — MPeInoiaraeT CBOMCTBO JI0O0T0 Tela, BBIICICHHOTO U3 CIUIONIHON Cpejibl, KOTOPhIE HE
3aBUCST OT €r0 UCXOJHOU YIJIOBOM OPUEHTALMHU B IIPENIEIaX ITOU CPEIbl.
Koa¢dunuent Ilyaccona — BennurHa, XapakTepu3yroas OTHOIICHUSI OTHOCUTENILHOM MonepedHon AeopMaliiu CTePIKHS K
OTHOCHTEJILHOH MPOI0JIbHOM Aedopmalii. B npeaenax npornopuyuoHaIsHOCTH 3TO OTHOIIEHUE JUIsl IAHHOTO MaTepuala ecTh
BEJTMYMHA IOCTOSIHHAS U OTIPEIENIAETCS SKCIIEPUMEHTAIBHO.
Kpyuenue — Buz nedopmaiium, BbI3bIBAEMBbIid TAPAMHU CHII, PACTIOIOKEHHBIX B INIOCKOCTSIX, IEPHIEHANKYIISIPHBIX K OCH
CTEPIKHS.
MeTon cedeHHUsi — IPUEM BBISBICHUS BHYTPEHHMX YCHIIUI B CONPOTHBIEHUH MaTEPHAIIOB.
Hanpsiskenne — yricieHHas Mepa, XapaKTepU3YOIas 3aKOH pacIpefelIeHNss BHYTPEHHHUX CHJI IO CEUYEHHUIO.
OaHopoAHOCTh MaTepHana — 3TO HE3aBUCHMOCTh €r0 CBOWCTB OT BEJIMYHMHBI BBIZEIEHHOTO 13 Tejla 00beMa.
ILmacTnyHOCTH — CBOMCTBO MaTepHaia npeTepreBats OoiblIne feGopManny 0e3 paspyluIeHusl ¥ COXPaHATh 3TH AehopMaIun
mocye MpeKpameHust JeHCTBUS 3TUX CHIT
Iporud — cMmemnieHne neHTpa TSHKECTH IPOU3BOIBHOTO CEYCHHUS 110 HAIIPABJICHHUIO OJTHON M3 TIIaBHBIX IEHTPAIBHBIX Oceil
CTEep KHS TP U3rHode.
IIpouyHOCTH — CTIOCOOHOCTH M3ENUs (IeTaTH MAIINH, YIEMEHTHI COOPY)KEHHS) HE pa3pyIIaThCs Mo AeHCTBHEM
MIPHUIIOKESHHBIX K HEMY Harpy3okK.
Pacrsizkenue (coxaTre) — BUJ HATPY)KEHUS , IPH KOTOPOM B TIONIEPEYHBIX CEUCHHUAX Opyca BO3HUKAET TOJIBKO HOPMaJIbHAS
cuna N , a ocTanbHble BHYTPEHHHE YCHIIMS PaBHbI HYJIIO.
PacyeTrHas cxema — peanbHBIH 0OBEKT, OCBOOOXKIAECHHBIH OT HECYIIECTBEHHBIX (akTopoB. /st OHOTO M TOTO ke 00beKTa
MOXeET OBITh MPEI0KEHO HECKOJIBKO PAaCYETHBIX CXEM, B 3aBUCHMOCTH OT TpeOyeMOi TOUHOCTH pacyera.
Casur (cpes, cKalbIBaHKEe) — BUJ HArpy>KeHHUs, BEI3bIBAEMBIH CHIIAMH, HAIIPABJICHHBIMH ITOTIEPEK OCH CTEPXKHS U OJIM3KO
PAacIoNIOKEHHBIMH APYT K APYTY.
CiiomHOCTH MaTepuasa — CBOMCTBO MaTepualia HelpePBIBHO 3ar0HATh OTBEJCHHBII eMy 00beM.
TBepaocTh — CII0OCOOHOCTH MaTepHaia IPOTHBOICHCTBOBATH MEXaHUYECKOMY IPOHUKHOBEHHUIO B HETO IOCTOPOHHUX TEJl.
Ten3zomertp — pubOp, MPUMEHIEMBIH JIJIsI TOYHOTO 3aMepa MaJIbIX YTMHEHUH.



YanuHeHne — pa3HOCTh [UIMH CTEPKHS B HATPY’KEHHOM M HEHATPYKEHHOM COCTOSHHSAX.

DT0 BEMYMHA CTEPIKHS Ha3biBaeTcs abcomoTHeM yaumunenueM ( Al) crepikus.

Yrnpyrocrs — CBOMCTBO TBEPOTO TeNa BOCCTAHABINBATH CBOU NIEPBOHAUANBHBIE PA3MEPHI IIOCHIE CHATUS HATPY3KU.

Y cTOHYHBOCTE — CBONCTBO CUCTEMBI COXPAHATh CBOE MIEPBOHAYATIBHOE COCTOSIHUE TPU BHEIIHUX BO3ACHCTBUSIX.
XpYNKOCTh — CHOCOOHOCTh MaTepualla pa3pyuarbcs 0e3 00pa3oBaHMs 3aMETHBIX OCTaTOYHBIX Je(hOopMaLHid.

JHeprus Aedopmanun (MOTCHIMATIBHASL) — DHEPIHs HAKOIJIGHHAs B TEJE B IIpolecce AedopMariyy.

Snopa (MOMEHTOB, HaNPsDKeHUH) — rpaduk U3MEHEHNUs BEJIMYHHBI (MOMEHTOB, HANIPSDKEHHUI ) BJIOJIb OCH CTEPIXKHS. JITopa
JIaeT HarjsIIHOE IPEeACTaBICHUE O 3aKOHAX U3MEHEHHUS Pa3INUHBIX UCCIIEAYEMBIX BETUYHH.

1.

10.

11.

12.

6.2. CroBapp nepcoHamii
Bepuyaau fxoB (1654-1705) — rommagmel mo poXACHUIO, IIBEHIaper Mo IpakJaHCTBY. YCTaHOBHJI OCHOBHYIO
¢dopmymy ans pacueTa AeopMaIiy mpu u3ruoe.
I'yk Pobeprt (1635-1703) — anrnuiickuii yaeHslid, padoTain ¢ 1662 r. mexannkoMm KopomneBckoro HaydHOTO 00IIecTBa.
1678 1. I'yk omyOnmkoBam pe3ympTaThl CBOMX HCCIENOBaHMN Hax JeopManueidl MpYyXHWH pPa3IUdIHOTO THUIIA.
[MpuHannexaiuii eMy OCHOBHOW 3aKOH, XapaKTepU3YIOLUIMH yIpyrue neopMalyy MaTepraioB OblI OTKPHIT ['yKoM B
1660 r. n onyOauKoBaH B (JOpME aHarpaMMmbl, KOTOPYIO OH IOTOM PacIIM(pOBal TaK: KAKOBO PacTsHKEHHUE, TAKOBa
cuia. D70 ObLIa cBoeoOpas3Has popma 3aKkperuieHus 3a COO0H MPUOPUTETA OTKPBITHSL.
Kypascknii [Imutpuii UBanoBuu (1821-1891) — pycckuii MH)XXEHEp M YYEHBIH B OOJAacCTH CTPOMTENILCTBA, B
YaCTHOCTH MOCTOCTPOEHHMS, aBTOP IIPOCKTOB M CTPOMTENIb MOCTOB (JIEPEBSIHHBIX) Ha JKEJIE3HOJOPOKHOM JIMHUM
[MerepOypr-Mocksa. ®opmyioit XKypaBckoro 11 KacaTeNIbHBIX HANPSDKEHUI IPH MTOTIEPETHOM H3THOe OaNKy, a TakkKe
i pepeHnInaTbHBIMA 3aBUCHMOCTSIMUA MEKTy HM3THOAIOIMM MOMEHTOM, MONEPEYHOH CHIOM M MHTEHCHBHOCTBHIO
pacIpeielIeHHOM Harpy3KH, OCHOBaHHBIMH Ha TeopeMme JKypaBcKoro, Moib3yIoTCsl U B HACTOSIIEE BPEMSL.
Kynon (lapas Orioctren Kymaon) (1736-1806) — ¢panmy3ckuii Gpu3nK, MaTeMaTHK, BOCHHBIN HHXEHEp, CaMblil
kpynubeiid yaeHsiii  XVIII B. B obmactn MexaHuwku ympyroro tena. MccmemoBan m3ru0 0anok, CkaTwe KOJIOHH,
Kpy4eHHe, KpyTHJIbHbIE KosebaHus. PazpaboTaHHas MM TEOpHs MOIIOPHBIX CTEH A0 CHX IIOP HE IOTepsula CBOCH
LEHHOCTH.
Maxkcpena (Ixemc Kimapn MxceBesr) (1831-1879) — anrnmiickuid (IIoTiaHzgel MO MPOUCXOXKACHHIO) (DUBHK.
Teopema 0 B3aMMHOCTH MepEeMEICHIHE U popMyIia s nepeMenieHuil B pepmax Oblia UM jJoka3aHa B 1864 r., onHaKo
ero paboTa ocTajgach HE3aMCUCHHON M MPaKTHUYSCKH IMOJyYdia MpUMEHEHHe Tmocjie padbotel Mopa (1874 r.),
OTHOCSILEHCS K CaMOMy O0LIEeMy CITy4ar0 CTEPIKHEBOW CHCTEMBI.
Mop Otro (1835-1918) — Hemeuxuil MHXKEHEp, YUYEHBIH MEXaHUK U IeAaror. Mop H3BECTCH B CONPOTHBIICHHU
MaTepHalioB CBOEH YHHBEpCATbHON (OPMYIION ONpeAeNeHHs NePeMEIEeHUH sl CTePKHEBBIX CHCTEM, IpapUIeCKUM
aHaIN30M IUIOCKOTO HAIPSHKEHHOTO COCTOSTHMSA B Touke (Kpyra Mopa), Teopueit npournocty Mopa.
Honcesne ’K.B. (1788-1867) — dhpaHIry3cKuii yIeHBIH U HHXCHEP, IEPBBIM BBEJI B MPAKTUKY HCITBITAHHUSI MaTEPHAIIOB,
MIOCTPOEHHE JTMarpaMMBl PAacTsHKEHUs] W oOpaTui OoJblIoe BHHUMAaHME HAa HEOOXOJMMOCTh OCOOBIX HCHBITAHUH
Marepralia Ha JUHaMHYecKoe JeiicTBie Harpy3ku. [IoHcene mepBsIM HCCIe0BAN MPOJOIBHBINA yAap ¥ IPOJOIbHBIE
KoJIeOaHUs CTEPXKHs, a TAKXKe ABICHUS MPEKICBPEMEHHOTO pa3pyIIeHUs] MaTepHasioB MO ACHCTBHEM NEPEeMEHHBIX
Harpy3ok. by/lyun BO€HHbIM HMHXEHEPOM, ydyacTBOBajl B noxojae Hanosneona Ha MockBy, nonan B mieH B Poccun u
MIPOKKI OKOJIO ABYX JeT B CapaTose.
Hpanaras Jroasur (1875-1953) — Hemenkuii MexXaHUK, BIEPBBIE NMPEIOKUBIINNA THarpaMMy HUAEaIbHOTO YIPYro-
IUTACTHYECKOTO MaTepHaa.
IMyaccon (Cumeon [lenn Ilyaccon) (1781-1840) — dpaniysckuit MmareMaTHK U MeXaHUK. BriepBble 3aBUCHMOCTD
MeXJly OTHOCHTENIbHOI momnepeunoii (& ) 1 OTHOCHTENbHOI MpooNbHOI ( € ) AeopMarusMyu  Oblia yCTAHOBIIEHA
&

ITyccorom. DOrta 3aBHCHMOCTH , rae V —kodpouuuent mnomnepeuHod  aedopmaiM, Ha3BaHHBINA

= V|8

ko3(ppunmenrom [lyccona. [IpuHIMIT BO3MOXKHBIX ITepeMeneHni K 1eopMUpyeMBIM TellaM BIIEpBbIe ObUT IPUMEHEH
C.A. Ilyacconom B 1833 r.

Cen-Benan (Bape ne Cen-Benan) (1797-1886) — ¢paniy3ckuil yueHslit MexaHUK, HHXeHep. Briepsrie B 1860 roxy
MOJIy4HMJI IIECTh YPaBHEHUII COBMECTHOCTH AedopMaliyii, II03TOMY OH HOCAT Ha3BaHue ypaBHeHuil CeH-Benana.
Taxoke MHUPOKO UCHOIB3YET NPH pemmeHnn 3aaad npuHnnn Cen-Benana u momyoOpatHsiit Mmetox CeH-Benana.

FOur Tomac (1773-1829) — anrnuiickuil ydeHslid, THHTBHUCT ( B 14 €T OH 3HAI HE TOJLKO COBPEMEHHBIE SI3BIKH, HO U
JIATHHCKUH, TPEeYeCcKni, apaOCKuii, MepCUACKNi, eBpeiickmii), prmocod u MaTemMaTnk, BHEC OONBIION BKIIA] B HAYKY O
CONMpOTUBJIEHNH MatepuanoB. OH BBeN BIEpPBbIE MOHATHE MOAYNS YNPYTOCTH, YCTAHOBHJ IOHATHE Npeaena
MIPONOPLUOHATIBHOCTH, PACCMATPUBAI JIOBOJIBHO CIIOJKHBIE 3aJaud O KPYYEHUH U BBITYYUBAHUM KOJOHH,
HMHTEPECOBAJICA BONPOCAMU YAAPHOTO IEHCTBUSL HArpy30K M JaJl pEIleHHE HEKOTOPBIX 3ajadya BHELEHTPEHHOIrO
COKATHTSL.

Jiiaep Jleonapna (1707-1783) — mBeiinaper; mo poxxIEHUIO, PyCCKUH YUEHBIH 10 XapakTepy cBoell padotsl. B 13 ner
nocTynui B basenbckuii yHHBEpCHUTET, B 16 J1eT HOMy4Hi cTerneHb Mariuctpa, B 20 jet Obut npurnameH npogeccopom
B IleTepOyprckyro Akanemuto Hayk. Ditsiep padbotan B Akagemun Hayk 45 net — ¢ 1727mo 1783 r. Diinep — oauH U3
BEITMYANIIINX MaTEMAaTHKOB M MEXaHHKOB BCEX BpeMeH. B 001acTH CONPOTHBIICHUS MaTepHAJIOB €My IPUHAICKHUT
OYeHb BYKHOE HccienoBanue GopM ynpyrux KpuBsix (1744 1) u pemenne 3aga4un 00 yCTOWIMBOCTH THOKOTO CKAaTOTO
crepxHA (1757 r.). Ditytep Hammcan CTOIBKO paboT, 9TO B TEUEHHM COpOKa JeT mocie ero cmeptu llerepOyprekas
AkaneMus mpoioJpKaia ux myonukanuio. B mocneaanii mepuon cBoelt xu3nu (17 net) Dittep ocinen, HO MPOI0JDKAT
paborats. Best sxu3Hb Diinepa npeacraBisieT spKUid IpuMep 0€33aBETHOTO CITyKEeHHs HayKe



7. KOHTPOJBbHO-U3MEPUTEJIbHBIE MATEPUAJIBI ATTECTAIIMOHHBIX UCTIBITAHAM
7.1. Kputepuu oueHKH 3HAHUI

3adueT 1o TECOPCTUUICCKOMY KYPCY CTAaBUTCA CTYACHTY B CjIy4dac, €CJIM IpHU OTBETaX Ha 3aJaHHBIC BOIPOCHI OH
MpaBUJIbHO q)opMmepyeT OCHOBHBIC IOHATUA, CYHIHOCTb paccmampueaemsblx np06ﬂ€M MpeKOMEHaaL[MM no ux peuternuro.

3aueT 1o MPAKTUYCCKUM 3aHATUAM U Ha60paTOpHLIM pa60TaM CTaBUTCA CTYACHTY TOJIBKO B CJIy4dac MOJHOTO
BBIIIOJIHCHHUS BCCX paC‘{eTHO-Fpa(l)I/I‘-IeCKI/IX 3aJjaHuil 1 IMMPaBUJIbHBIX OTBCTOB Ha KOHTPOJIbHLIC BOIIPOCHI.

7.2. IlepeyeHb aTTECTALMOHHBIX UCIIBITAHUH M MCII0JIb3YeMbIX KOHTPO/JIbHO-U3MEPHUTEJIbHbIX MATEPHAJIOB

* Tekyuuii KOHTPOJIb 3HAHUI:
- BKCIIPECC OMpOC MO pe3ysIbTaTaM CaMOCTOSTENbHOH pPaboThl, MO NMPOBEICHHBIM JTa0OPAaTOPHBIM PaboTaM, OICHKa
pe3ynpTaToB BemoHeHUS PI'3 B 5 1 6 cemecTpax.
* [IpomexyTOoUHas aTTeCTAIMSA:
- 9K3aMeH B 5 cemecTpe,
- 3a4eT 110 JUCLUIUIMHE B 6 ceMecTpe.
K aTTecTanlMOHHBIM HCHBITAHUSAM IO AMCHMIJIMHAM C UTOTOBOM aTTecTalMed - 3adeT, ucnoib3yeMsiM B KPCY
OTHOCATCA:
e  TEKyLUH KOHTPOJb 3HAHUM:
- KOHTPOJIBHBIE PA0OTHI IO TeMaM IUCIUITINHEI;
- pacueTHO-TpadUUeCKue 3aTaHNS;
- IPOBEJICHHE U cJlauya JabopaTOpHBIX PaboT;
®  UTOrOBas aTTECTAIUS:
- 3a4er.

[Topsimok mpoBeAEHUS TEKYILLIEr0 KOHTPOJISI M UTOrOBasi arTecTalusi COOTBETCTBYIOT «Ilosoxkenuto
0 TEKyIIEM KOHTPOJIEC YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTectanuu ctyaeHToB B KPCY» 2003r.

OcHoBHble Bbliep:KKkU U3 [losoxenus:

12. 3aueTsl 10 NPAKTUYECKUM U J1a00PaTOPHBIM 3aHATHUAM IPUHUMAIOTCS 10 MEPE UX BBIIIOJHEHHUS.
3ayeTbl MO CEeMMHAPCKUM (IIPAKTUYECKMM) 3aHATHSM MOI'YT BBICTABIISATHCS IO HTOraM BBIIOJIHEHUS
pedepaToB, TOKIA0B U BHICTYIUICHUH CTYIEHTOB HA CEMHUHAPCKUX 3aHSATHSIX.

14. ®opma mpoBeneHUS DSK3aMEHOB M 3a4€TOB II0 TEOPETUYECKOW YacTH JUCLUILIMHBI
yCTaHABJIMBAETCS COOTBETCTBYIOMIEH Kadenpoii. [Ipu nmpoBereHNH 3a4€TOB U 9K3aMEHOB CTYAEHTHI MOTYT
UCMOJb30BaTh TEXHUUYECKUE CPEJICTBA, CHPABOUYHO-HOPMATHBHYIO JIUTEPATypy, HArJIIHBIE IOCOOMS,
y4eOHbIE TPOrPAMMBI.

18. Pe3ynbpTaThl claud 3a4€TOB OLIEHUMBAIOTCS OTMETKOM «3auTeHo». llepedeHb AMCLUMILINH, MO
KOTOPBIM yCTaHABJIMBAETCS 3a4eT ¢ JU(PepeHIIMPOBAHHON OLIEHKOM, ycTaHaBiIMBaeTcsl Y 4yeHbIM CoBeTOM
YHUBEPCUTETA.

PacuyeTHo-rpaduueckoe 3axanue Nel
OceBoe pacTsizkeHUe U CKaTHE

3agaua -1
JInst cTaTUYecKd OMNpEeAeIMMOrO CTYNEHYaTOro OETOHHOro Opyca, HarpyEHHOTO
COCPEIOTOYEHHBIMH CUJIaMU P, P, U COOCTBEHHBIM BECOM, TpeOyeTcs:
1. HaiiTu BHyTpeHHHE yCHUIIUS, BO3HUKAIOLINE B KaXKJIOM ydacTKe Opyca OT JeHCTBUs
BHEIIIHUX HArpy30K (T.€. 0€3 yueTa COOCTBEHHOTO Beca Opyca), MOCTPOUTD MIOPHI UX
WU3MEHEHUS BJOJIb TPOJIOJIBHON OCH.



2. OnpenenuTh HaOpspDKEHUE I KaXJOTO  y4yacTka,

IIOCTPOUTH  BIIOPBI

nux

pacmpeneneHus o JuyinHe Opyca. Berauciuts Hanbosibiiee 1 HANMEHbBIIIEEe 3HAUCHHE

HOPMAJIbHBIX HANPSKEHUI, BOSHUKAIOIIMX B CEUCHHIX Opyca.

3. IloacuurtaTh yanuHeHHe (YKOPOUCHHUE) KaXIOTO yYacTKa U OCTPOUTH UX IMIOPHI IO
miHe Opyca. OnpenenuTs MOJTHOE YJIMHEHUE 0e3 yueTa cuil COOCTBEHHOTO Beca
opyca.

4. TlynkTtsl 1, 2 1 3 HOBTOPUTH C Y4€TOM COOCTBEHHOro Beca Opyca. [1o HanboabImm
U HAMMEHBIIMM 3HAYCHHUSIM HOPMAJIbHBIX HAMNPSKEHUN, a TaKKe MO BEIIUMYUHE
MOJIHOTO YJIMHEHUsI Opyca TPOBECTH OLIEHKY BIMSHUS COOCTBEHHOTO Beca B
CpPaBHEHUU CO cllydyaeM 0Oe€3 ero y4eTa, T.€. TOJbKO OT BHEIIHUX CUJ P, P,.

I/ICXOI[HBIC JAaHHBIC IJIA pacucTa IIPUBCACHLI B Ta6J'II/ILIC 1, 4 BApWaHTbl PACUYCTHBLIX CXCM

Ha puc.l u puc.2

Ta6muma 1.

Fp}{\fnbl Pl PZ (a é E i Fl ﬂ F_3
(kn) (kn) M) a a a (em®) F F
1 10 40 3 1 0,5 1 12 2 1
2 20 50 2 2 1,5 0,5 11 1 2
3 30 60 1 2 3 4 13 1,5 3
4 40 50 2 3 1 2 15 2 1,5
5 70 20 3 0,5 1 0,5 14 1,5 1,5
6 80 30 2 3 0,5 1 16 2 2
7 50 70 3 1 2 0,5 17 3 1
8 40 20 0,5 2 3 2 18 1 2
9 60 30 1 1,5 2 1 19 1,5 1
10 80 40 2 1 3 2 20 3 2

3amava -2

Jlns 3a7aHHON CTaTUYECKU HEONPEAEITUMOU CTEPKHEBOW CHUCTEMBI, COCTOSILIEH W3
aOCONIOTHO KeCTKoro Opyca (Ha pacueTHOM cxemMe aOCOJIIOTHO JKECTKUH Opyc

3aIITPUXOBAH ), IOIJIEP>KUBAEMOTO CTATBHBIMU CTEPKHSIMU | 1 2 TpedyeTcs:

1. BBIYMCINTH BEIWYMHY PACUYETHOW CHJIBI, COCTOAILIYIO U3 CYMMBbI NOCTOSHHOU
P, pen (@oen) @ BDEMEHHOH P, (¢,,) HArpYy3KH. IIpn ompenencHnu pacueTHOM CHUIIBI

KOd(DPUITMEHTHI HAAEKHOCTU TPHUHATH PABHBIMH JIJI1 TIOCTOSIHHOW Harpy3KH

froen =11 M BpeMEHHOI1 [, =14.

OnpenenuTs yCcuinsl, BO3HUKAIOIINE B CTEPKHIX | 1 2 OT IEeUCTBUSA pacueTHOU
HarpyskKH.
Hcxong u3 ycinoBHsl MPOYHOCTU R =210MIla mogoOpaTh MONEpPEYHbIE CEYCHUS

VIOPYTUX CTEPKHEH, COCTOSIMX M3 JABYX PaBHOOOKHX yroikoB. IIpm mombope

CeueHHUs O0EeCHeurTh 3aJaHHOE COOTHOILEHUE IUIowaaen £ /F,,

rpe F U F,

IJIOIIAIA TONEPEYHbIX ceueHui | m 2 crepxkHell. PacueTHoe conpoTUBIICHHE
Marepuaia CTEpKHEN paBHO R =210 MIla. Ilo MeTOoAy NMpEAETBbHBIX COCTOSSHUUI



OIIPCACIINTL MAaKCHUMAJIbHYIO I'PY30IIOABEMHOCTDL CUCTCMbI P

1peds? IIPHUHAB ITPCIACIT

TEKY4YECTH o =230 MIla W TOJIYYEHHYIO BEJIMYMHY P, . CPABHUTH C BEJIMUYHMHON

npeos

pacyeTHOM CUiibl P

pacu *
HcxonmHble MaHHBIC Ul pacdyeTa B3sATh W3 TAOJHUIIBI 2, BAPUAHTHI PACYCTHBIX CXEM
MIPUBEICHBI HA puc.3 U puc.4.

Tabummma 2.
Ng a b F; PI’IUCWI PBp
T'PYIIIIbI - __ o
py (m) a F, (xH ) (<H)
1 1,0 2,0 2,0 8,0 20,0
2 1,5 1,0 1,5 12,0 18,0
3 3,0 0,5 1,2 15,0 40,0
4 1,8 1,0 1,4 16,0 24,0
5 1,2 3,0 1,5 12,0 28,0
6 2.4 2,5 2,0 10,0 40,0
7 3,0 1,5 1,6 15,0 25,0
8 1,0 0,5 2,2 25,0 35,0
9 1,0 1,5 2,0 15,0 30,0
10 3,0 2,0 1,2 20,0 30,0
3agaua —3

JInsl cTaTU4ECKH HEOMPEAEIUMON CTEPKHEBOM CHCTEMBI PACCMOTPEHHOW B
3agaue 2 (puc.3 u puc. 4) onpeaeauTh:

1. HanpsxeHus, BO3HUKarOUIME B padOUMX CTEpKHAX | 1 2, eclii BHEIIHSIS Harpy3Ka
(p WIH ¢)OTCYTCTBYET, a TEMIIEpPaTypa cTepskHel nosbimaercs Ha 50°C.

2. TlonHbie HAMIPSIKEHUSI B CTEPKHIX OT COBMECTHOTO JIEUCTBUSI BHEITHUX HATrPy30K
u TtemnepaTypbl. OUEHUTh HW3MEHEHHS  HAIpPSOKEHHS OT TEeMIEepaTypHOTO
BO3JICMCTBUS M CTENEHb OIMACHOCTH [IaHHOTO W3MEHEHHUSI C TOYKH 3pPEHHUS
MPOYHOCTU KaXkJA0TO CTEPIKHSI.

CoOCTBEHHBIM BECOM a0COIIOTHO KECTKOTO (3alITPUXOBAHHOTO) Opyca mpeHeOpeyb.

Crepxau 1 ¥ 2 U3rOTOBJICHBI W3 CTAIBHBIX PABHOOOKHX YTOJIKOB M UMEIOT IUIOIIAIN

MOTIEPEYHBIX CEUCHUM, HallJICHHBIC B 3a/1aue 2.

3anaua — 4
AOGCOIIIOTHO KECTKHI (3alITPUXOBAaHHBIN) Opyc MOAAEP)KUBAETCS B 3aIaHHOM
MPOEKTHOM TOJIOKEHUH C TTOMOUIBIO ABYX YNPYTUX cTepkHel (cM. puc.3 u puc.4 B
3amaue 2). BHemHsis Harpy3ka  p(uiam g) OTCyTCcTByeT. llepBbiii cTepkeHb
BBINOJIHEH KOPOY€ MPOCKTHOI'O pa3Mepa Ha BEIUYUHY, & = 0,7um .

1. Haiftu BenmuuuHYy HampsDKEHHM B CTEP)KHAX, BOSHUKAIOMIMX TMOCTE COOPKHU
KOHCTPYKIIMH.

2. OmpenenuTh U3MEHEHHS HAIPSHKEHUM OT PAacUYEeTHBIX HArpy30K B CTEPIKHAX
(HalIEHHBIX B 3aj1a4e€ 2) 3a CYET HAIMYUS 3a30pa (§) Mocie cOOpKH.



3. OueHHUTHh CTENEHb OMACHOCTH YKA3aHHBIX M3MEHEHUW HAINpPSOIKEHUs IS
KQKJIOTO CTEPIKHS.

HekoTopsie cipaBovHbIE JaHHBIE AJIS pelieHus 3a1ad 1, ..., 4 mpuBeaeHbI B TaOIHIIe
3.
Tab6muma 3
Bennunnbr Crains Menb JropamoMuHu
Moynb yipyrocTa 2.10° 1-10° 0,7-10°
E(Mlla)
IIpenen Texyuectu 240 150 210
o, (Mlla)
Koa¢dduuuent nuneit Horo 125-107 1,65-107° 2.4-107
pacmmpenus (rpag’’)
Koaddunpment Ilyaccona 0,30 0,33 0,30
Tl 6etona yaemsueii sec ¥ = 20 kH / M ; pacuetnoe conpormsnenne R, = 20 MTla ; moxyms ynpyroctu
E;=3-10"Mlla

PACYETHO-ITPOEKTHPOBOYHOE 3AJIAHME
No2
10 CONPOTHBJIEHUIO MATEPHUAJIOB

FeOMETpl/I‘leCKI/Ie XaAPaAKTEPUCTHKHU IVIOCKHUX CeYeHMI.

OmnpenesieHue BHYTPEHHUX YCUJIMHA M pacyeT HA MPOYHOCTH NPHU U3rude

3amaua -5

I'eomeTpuyeckue XapaKTePUCTUKH IUVIOCKUX CeYeHUM

Jns 3aJaHHOTO HECHMMMETPUYHOTO CEUYE€HUS, COCTABJICHHOTO W3 CTaJbHBIX
MIPOKATHBIX DJIEMEHTOB, TPEOyeTCs:
e OrnpenenuTsb MOJIOKEHUE LIEHTPA TAKECTH BCEr0 CEUCHUS U MPOBECTU
LEHTPAJIbHBIE OCH.
e HaiiTu BeIMUUHBI OCEBBIX U IIEHTPOOSKHOTO MOMEHTOB UHEPIIUU BCETO
CEUCHMSI OTHOCUTEJIBHO IIEHTPAJIBHBIX OCEH.
e YCTaHOBUTH HAIPABJICHUE TJIABHBIX OCEN UHEPLIUU.
e BpyucinTh 3HaYCHUSA TJIABHBIX MOMEHTOB MHEPLMWHU W BBIIIOJHUTHh HX
MIPOBEPKY.
Hcxonnble TaHHBIC IS PEIICHUS 3a0a9M MPUBEACHBI B TAOIHIIEC 4 U HAa pUC.5 U 6.

Ta6muia Ned
Ne B r H P I I
Tpymnmn JIBYTaBp [IBennep




BepTUKanb | ['opu3oHTans | HepaBHOOO | paBHOOO
HbIN HbIN KHH KHNH
YTOJIOK YTOJIOK YTOJIOK YTOJIOK
1] 40%2,0 30x1,5 | 20112511 | 25/16 40 40
2 40x2,0 35x1,6 18/11/1,0 [ 20/1,6 30 30
3] 40x2,0 25%1,2 16/10/0,9 | 22/1,4 36 36
41 40x2,0 20%1,0 14/9,0/0,8 | 16/1,2 24 24
51 40x2,0 28x0,8 10/10/09 | 14/1,0 22 22
6] 40x2,0 30x1,2 14/9,0/0,8 | 12,5/1,0 20 20
7] 40x2,0 26%2,0 18/11/1,2 | 18/1,2 24a 24a
8] 40x2,0 24%2,0 16/10/1,2 | 16/1,6 27 18
9 40x2,0 22x1,8 12,5/8/1,0 | 14/1,2 27a 18a
10 40%2,0 20% 2,0 10/6,3/1,0 | 10/1,4 33 33
3agaum -6 u 7
OmnpenesieHne BHYTPEHHUX YCHIIHI U
pacuyeThbl HA MIPOYHOCTH NPH U3rude
VYcnoBue 3ana4u
Jiid 3a1aHHBIX IBYX cXeM 0aJloK, IPUBEACHHBIX Ha puc. 7, ..., 10 Tpedyercs:

1. Onpenenuts 4yepe3 mapaMeTpbl «q» M «a» ONOPHBIE PEAKLUHU, COCTABUTH
ypaBHEHUSI TOMEPEYHBIX CHIT «Q», U3THOAIOIINX MOMEHTOB « M) JJIs1 KaXKJ10TO
y4acTKa U IOCTPOUTh HX 3MIOPHI IO BCel AnMHeE Opyca.

2. IlpownsBecTn MPOBEPKY MOCTPOCHHBIX 3M0p «Q» u «M» MO H3BECTHBIM
npaBuiaM, BBITEKAIOMMM U3 AU(PPEepeHIMaNbHBIX 3aBUCUMOCTEN MEXIY
BHYTPEHHUMHU YCHUIUSAMU Tpu u3rude (u3 teopeM JKypaBckoro). YkaszaThb
MOJIOKEHUE OIMACHOTO CEYEHHS OANKH.

3. Ins 3amaum-6, ucxons U3 yCJIOBHUS MPOYHOCTH, MOAOOpaTh HEOOXOIUMBbIE
pa3Mepbl IPSIMOYTOJBHOTO MOMNEPEYHOTO CEYEHHS JACPEBSIHHOW Oaiku Mpu
3aJlaHHOM COOTHOIIeHHH h/b W BenuuMHE pPacyeTHOTO COMPOTHBICHUS
R=10MIla .

4. Jlns 3aga4u 6 U3 yCIOBHS MPOYHOCTHU OaIKK MO00paTh HEOOXOIUMBII HOMED

CTaJIbHOIO ITPOKATHOTO JByTaBpa. PacueTHoe CcOnpoTHBIEHHE [BYyTaBpa
IIpUHUMAaTh paBHBIM R =210Mlla.

I/ICXOI[HBIC JaHHBIC IJIA pacdcTa B34ATh U3 Ta6JII/II_[bI — 5, BAPHUAHTHI PACYCTHBIX CXEM

MpUBEAEHHI HA puc. 7, ..., 10.
TaOmura 5.
Ne ya M K 3amaue 6 K 3apmaue 7
I'pyIIBI qga qa’ kH a(m) h kH | a()
q (—) — g (—)
M b M
1 1 2 10 2 2 20 3
2 2 1 15 1.5 1.5 30 2
3 1.5 1.5 8.0 2 2 25 2
4 2 2 20 1.5 1.5 30 2.5
5 1 1.5 15 32.5 32.5 20 2.5
6 1.5 1 25 2.5 2.5 25 3




7 1 2 15 2 2 10 3
8 1.8 1.6 10 3/2 3/2 15 3
9 1.2 1.2 20 3 3 20 2
0 1.5 2 7.5 2 2 35 5

PACYHETHO-ITPOEKTUPOBOYHOE 3AJIAHUME
Neo3
110 CONPOTHUBJIEHUIO MATEPHUAJIOB

OnpeaeseHue BHYTPEHHUX YCUJIMH U IOCTPOECHME MIOP NPHU U3ruode
COCTABHOM 0aJIKH, OPYCheB € JIOMAaHHOH MPOJ0JbHON OCHIO (pamM) U
CTEPKHA € YYACTKOM KPHMBOJHMHEHHOU MPOA0JIbHOH OChIO

PacuetHOo-rpaduyeckoe 3agaHue
No3

3agaum — 8,9, 10, 11

Tema: OnpenencHre BHYTPEHHUX YCHIIMHA F TOCTPOCHUE UX S0P TP U3rHOe COCTaBHOU Oaikw, OpyCheB ¢ TIOMaHHON
MIPOIOJIBHON OCBIO (paM) U CTep KHEH ¢ KPUBOJIMHEHHON MPOI0IBHOMN OChIO.
Ycnosue 3anaun
J1s pacyeTHBIX CXeM, MPEeACTABIEHHBIX B 3a/1a4ax 8,9,10, 1 | MHOTOMpOJIeTHON MPOAONBHON OChIO TpeOyeTCs:
1. VYuurtbiBas 0COOEHHOCTh YCIIOBMH 3aKpeIJIeHHs COCTaBHOM Oanku (3amava -8) MPUHITH €€ TOATAIHYIO
pacyeTHy!o, ONPECIUTh PEAKILUIO CBA3ei, COCTaBUTh ypaBHeHHs: Q 1 M Uil KaXKA0ro yyacTka U OCTPOUTh
HX DIIOPBEL.
2. Jlns pam (OpyckeB ¢ JOMaHHOHM MPOJOIBHOIN OCHIO ONPEACTHTH OMOPHBIC PEAKIUH, COCTaBUTh ypaBHECHUS
MOTIEPEYHBIX CHIT Q, M3rHOaroImKX MOMEHTOB M M IOCTPOHTD UX JIIIOPHL
3. TIpoBepHUTh HOCTPOCHHBIC SMIOPHI IO MPaBUIIaM, BRITCKAIOIIUM U3 TeopeM JKypaBCKOToO, a TaKkKe U3 YCIOBHS
paBHOBECHs BHYTPCHHUX YCHJIMH B y3JIaX paM H CTEP)KHS C KPUBOJIMHEHHBIM Y4acTKOM.

BapuanTsl pacueTHBIX cxeM 3amad — 8,..., 11 npusenens! Ha puc.11-18. McxonHple gaHHBIE B3STh U3 TAOMUIBI 5.
Omrops! Q 1 M HE06X0IMMO OCTPOUTH Yepe3 MapaMeTPhl HaTPY30K «q» U « d ».

PACYETHO-ITPOEKTHPOBOYHOE 3AJJAHME
Ne4
0 CONPOTHBJIEHUIO MATEPHAJIOB



N —

Onpenenenue mepeMenmeHUl M pacyeTbl HA )KeCTKOCTH NMPH U3rude
O0asok. 3amaua 12.
BHyTpeHHee pacTsikeHue M ckatue. 3agava 13.
IIponosibHO-TIONEepPeYHbIii M3TH0 U YCTOMYUBOCTD IJIMHHBIX
cTep:xkHei. 3axaua 14.

PACUHETHO-IIPOEKTUPOBOYHOE 3AJJAHUE Ne4

3agaya 12
Tema: OmnpenencHue NepEeMEICHUN U pacyeT Ha KECTKOCTh HPHU M3rude 0aok.

YcaoBue 3agaun
Jist 3amaHHON OAJIKH TIPH YHCIICHHBIX 3HAYCHISIX HOPMATHBHBIX HATPY30K M Pa3MEepOB TPpeOyeTcs:
OmnpenennuTs OMOPHBIE PEAKIIUH U TIOCTPOUTH 3MMOpel Q U M.
[omoOpats ceueHne OaNKM U3 CTATFHOTO IIPOKATHOTO ABYTaBpa IO METOMY MPEISbHBIX cocTostHUH. [Tpu
OTIpE/ICTICHUH PAaCcYeTHOTO MOMEHTA MPHUHSATH, YTO ITOJIOBIHA 33JaHHOW Harpy3KH MOCTOsIHHAS (K03 durimeHT

HaJeXKHOCTH AeicTBusa Harpysku [, = 1.1), ynpyras monoBuna BpemenHas Harpyska ( Ko3hOUIMEHT HaAEKHOCTH

n
neiicteus narpysku f,, =1.4).

Hcnonb3yst MeTO/] HAYaJIbHBIX TTAPAMETPOB OIPENEIUTh POruObl (JINHEHHOE NepeMelieHue) «Y» U YroJl oBopoTa
6 B XapakTepHBIX CeUEHUSX OATKH TOCTPOMTH YIPYTYIO IMHHIO (M30THYTYIO OCh) H YIJIOB IOBOPOTA CEUEHHUH GalKu
( amropBI «Y» 1 «Q».

Haiiti BenmmurHy MakCHMaJIbHOTO IPOTH0a M 3Ty BEIWYHHY IPOBEPUTH ABYMSI APYTHMHU METOJAMH: C TOMOIIBIO
nHTerpana Makcsemra-Mopa u cocodom Bepemarnaa

ITo HalineHHO BeNMMYMHE MaKCHMaJIbHOTO IPOrHOa NoxoOpaTh JBYTABPOBOE CEYEHUE OATKH MO BTOPOU TpyTiie
IIpeenbHBIX coCTOSIHUN. [loTyueHHOe cedeHne CpaBHUTh C Pe3ysIbTaTaMH, MOJyUYCHHBIMH B IyHKTE 2 MPUHATD
OKOHYATEeNbHBIH HOMEp IBYTaBpa , AOBIETBOPSIOMINI 00€ TPYMIIBI IPEAEIBbHBIX COCTOSIHUMN. /19 TpUHSTOTO
CEYEHUs ONPEACTUTh Pa3PYIIAIONINHA N3rHOaroIKii MOMEHT U3 YCIOBHUS HECYIIeH CIOCOOHOCTH GalKu.

3amaua 13

Tema: BHelleHTpeHHOE pacTsKEHUE U CKaTHe.

J1J1s1 KOPOTKOTO CTEPIKHsI C MONEPEYHbIM CEYEeHHEM Mo cxeMe Ne U pazMepaMu cOrslacHO cTpoke Ne , Harpy>KeHHOTO

pacueTHol cxxuMarolieii cunoii P, mpusioxkeHHol B Touke Tpedyercs:

1.
2.

Haiitu LCHTP TAXKECTHU MOTIEPEIYHOTO CCUCHMS, ONPCACITINTD BEIMYUHY I'NTABHBIX MOMCHTOB HHECPIHHU.
HpOBCCTI/I CUJIOBYIO JIMHHUIO, OIPCIACINB II0JTOKECHUEC HyJ'IeBOI\/’I JIMHAW W KOOPJWHATBI HAIIPSXCHHBIX CXKATbIX U
PACTAHYTBIX TOUCK CCYCHU.

OnpenenuTh BEIMYMHY pAcdeTHOM cxkumarommieil cumbl P NP yCIOBUM, YTOOBI HAMOOJbBLIEE CHKUMAOIIEE

HANpSUKEHWE He MPEBOCXOAMIO pacdyeTHoro conporusienns R, =5 Mlla, a wauGonsiee pacrarusaromee

HanpsDKeHHe He Tpesbimano R, = 1 MIla. NoctpouTts 310py HOPMaIBHBIX HATPsLKEHHUH OT cuibl P .

[TpoBepuTh HampspKEHHE B OCHOBAHHMHM CTOJI0A (B MECTE CONPSDKEHMS ero ¢ (yHIaMeHTOM) ¢ y4eTOM COOCTBEHHOTO
Beca. [TocTpouTs >Mropy HAIPSHKEHUH OT COOCTBEHHOTO Beca M CyMMAapHYIO JIIOPY HAIPsDKEHUH.

Tabmuua
Pa3mepsl nonepeyHslx ceueHUun

No cTpoku a, Mm Bricota cTos0a, M O6bemHBI Bec, KH/M3




1 0,6 5,0 16,0
2 0,8 4,5 17,0
3 1,0 6,0 18,0
4 1,2 6,5 19,0
5 1,4 7,0 20,0
6 1,6 7,5 21,0

Tema: IIpononsHO-TIONEPEUHBIA U3rHO U YCTOHYMBOCTD JJIMHHBIX CTEPIKHEH

3agaua — 14

BeprukansHas croiika 3arpyxeHa oceBor cuioii N 1 TOPU30HTAIBLHON TMONEPEYHON Harpy3koi. Cxema CTOWKH U ONOpPHEIE
3aKpeIUICHUS TI0Ka3aHbl Ha pUCYyHKE. PazMepsl CTOMKM, 3HAUEHUS HOPMATUBHBIX BEPTUKAJIBHBIX U TOPU30HTAIBLHBIX HAIPY30K
IIPUBEJICHBI B Ta0JI.

B kaxgoi TpeTH BBICOTHI CTOMKHM MMEIOTCS JKECTKHE CBSA3H, MPEISTCTBYIOMINE NEPEMEIEHUIO TOUYEK U3 IIOCKOCTH

KOHCTPYKIIUH.

Jis1 3amaHHON CTOMKY TpeOyeTcs:

1. TlomoOparh cedeHme W3 CTAJIBHOTO JIBYTaBpa WM JBYX PSAAOM CTOSIIMX IIBEJUIEPOB IO METOAY IpENCNIBHBIX
cocrostanit. [Ipu ompenereHWn pacdyeTHON HArpy3Kd HPUHATH, 4TO 1/3 HOPMATHBHOW OCEBOM CHIIBI SBISCTCS

MOCTOSTHHOW Harpy3kod (KO3(QQHIMEHT HaJae)KHOCTH V1 =1.1), 2/3 oceBoii cunbl BpeMeHHass Harpyska

(xooddumment nanexuoctn ), =1.4). Bes ropusonTanbhas Harpyska sisercst Bpementoit (), =1.4).

IIpu pacueTe Ha MPOMOJIBHBINA H3TUO U3 TUNIOCKOCTH 33 PACUCTHYIO JIJIMHY IPUHUAMATh PACCTOSHUE MEKIY CBI3IMHU
1=1/3.
2. Paccumutathb CTOWKY Ha MPOJOJIBHO-TIONIEPEYHBINA U3THO U MPOBEPUTH HATIPSKEHHE B HAHOO0JIee OTAaCHOM CEYSHHUH C
Y4ETOM MPOJIOJILHOM U MoTnepeyHol Harpy3ok. Eciiu mogo6panHoe B 1.1 ceueHune He yI0BIETBOPSIET TPEOOBAHUSIM

MPOYHOCTH, TO U3MEHUTH €T0 TAKMM 00Pa30M, 4TOObI YAOBJIETBOPAIOCH yclIoBue O < R .

TIporu6 cTONKM B ONIACHOM CEYEHUU OT MoTepedHoi Harpy3ku (V,) onpesensieTcs MoObIM METOIOM.

PaccTosHME MeXTy HIBEJUIEPAMH ONPENENSETCS U3 YCIOBHS PAaBHOYCTOWYMBOCTH OTHOCHTENBHO TIIABHBIX
LIEHTpaJIbHBIX Ocell MHepuuHu ceuenus. B pacuerax npuanumare R = 210MTla . Nannbie npusenens B Tabnuue 10.

Tabauna 10
Ne rpynn NeNe o criucky I, m N kH qH JKH | m pH KkH
IpYIIIBI
1 1-12 6,0 350 4 6
13-24 6,3 300 5 7
25-36 6,6 400 5 10
2 1-12 5,7 450 4 8
13-24 4,8 350 3 10
25-36 6,3 250 4 12
3 1-12 5,7 480 6 10
13-24 6,0 650 4 15
25-36 6,3 450 6 12
4 1-12 4,8 600 7 18
13-24 7,2 350 5 12
25-36 6,6 400 4 20
5 1-12 5,7 250 5 12
13-24 4,8 650 6 8
25-36 5.4 500 7 6
6 1-12 6,3 350 4 12
13-24 5,7 300 5 8
25-36 4,8 500 6 10




