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BBeaenue

CoBpeMeHHBIN 3Tan HAyYHO-TEXHUYECKOTO Pa3BUTHUS XapaKTEepU3yeTCs
OBICTPBIM COBEPIICHCTBOBAHUEM TEXHUUYECKUX IMApaMEeTPOB H3IEIUN, POCTOM
MOIIHOCTEHN, CKOPOCTEH, IPy30M0AbEMHOCTH MalluH. [IporcxoauT cMeHa KOH-
CTPYKIMOHHBIX MAaTE€pUAJIOB, BHEAPSIOTCA IMEPEOBbIE TEXHOJOTHUECKUE MPO-
1[ECChI, CO3/IAI0TCSl HOBBIE TTOKOJIEHUS MAIIIHH.

[enbto nmpenoaBaHus TUCHUILUIMHBI SIBIASETCS U3YyYEHUE U OCBOCHUE Me-
TOJOJIOTMU MPOYHOCTHOTO pacyeTa U MpUOOpEeTeHHE HABBIKOB pacueTa HaJaex-
HOCTU M JOJITOBEYHOCTH DJIEMEHTOB MAIIMHOCTPOUTENIbHBIX KOHCTPYKIHH ¢
Y4E€TOM YCIIOBUM MX SKCIUTyaTaluu.

Heob6xoaumo:

- HAyYUTh CTYJCHTOB KBATU(UIMPOBAHHO MPOBOJAUTH PACUEThl TUIIOBBIX
AJIEMEHTOB MAIIMHOCTPOUTENbHBIX KOHCTPYKIIMI Ha MPOYHOCTH, KECTKOCTh, yC-
TOWYUBOCTD, TOJITOBEYHOCTH;

- (popMHpOBATH Y HUX COBPEMEHHOE HAYYHOE MHPOBO33PEHUE O JIOCTHU-
AKEHUAX U MpobJieMax MPOYHOCTH MAaTEPUATIOB U KOHCTPYKIIHIA;

- HAY4YHUTh BBIOUPATH ONTHUMAaTbHbIE (POPMBI MOMEPEUHBIX CEYCHUN U He-
00X0MMble KOHCTPYKIIMOHHBIE MaTepuaibl, o0ecreunBaroire Tpedyembie mo-
Ka3aTenu HaJeKHOCTH, 0€30MMacHOCTH, SKOHOMUYHOCTH M 3(P(OEKTUBHOCTH CO-
OTBETCTBYIOIINX COOPY>KEHUM.

1 HOPMATHUBHBIE CCBIJIKH

B sTtoM paznene yueOHO-METOIUYECKOTr0 MOCOOUST TPUBOAUTCS MEPEUEHD
HopMmaTuBHBIX JOKyMeHTOB (I'OCTwi, CHUIIbI), Ha KOTOpbIE UMEIOTCSI CCBUIKU
B HACTOSIIEM ITOCOOMH.

I'OCT 2.105-95 ECK]] O01ue Tpe6oBaHus K TEKCTOBBIM JJOKYMEHTAM;
I'OCT 8.417-2002 I'CH EnuHULBI BETUYKH.

I'OCT 8239- 89 JIByTaBpsl

I'OCT 8240-89 IlIBemnepsl

I'OCT 8509-93 VYrosok paBHONOJIOYHBIN

I'OCT 8510-86 YTos0K HEPaBHONOJIOYHBIN

I'OCT 2.105-95 ECK/JI. O0mue TpeboBaHUs K TEKCTOBBIM JIOKYMEHTaM

2 UHCTPYKIMA 11O PABOTE C YYEBHO-METOJINYECKUM
IHOCOBHUEM

B pasnene «lIporpamma AuCHMIIIIMHBDY PUBEICHBI TEMBI U YKA3bIBAIOTCS
TpeOOBaHUs K UX YCBOEHHUIO. B KOHIE pa3zaena mpuUBOASTCS BOIPOCHl i ca-
MOIIPOBEPKH U PEKOMEHAYyeMas JIUTEpaTypa.



Hpumep:
Jlumepamypa [1. c. 24-35], [3.c.12-25], 20e 1 u 3 - nopsaokoswiii HoMep
JIUMEPAMYPHbIX UCHOYHUKOB U3 CHUCKA PEKOMEHOYEeMOU IUmepamypol.

Kaxxnplif CTyJIEHT 3204HOTO OTACJICHUS BBIMOJIHSAET TO KOJIMYECTBO pabdoT,
KOTOpPO€ MPEeAYyCMOTPEHO YueOHbIM TpadukoM. 3amauu, BXOMSIIUNE B COCTaB
KOHTPOJIbHBIX Pa0OT, YKa3aHbl B Tabnuie 1.

BapuaHThl KOHTpOJIBHBIX palOOT BBIOUPAIOTCS MO  HOMEPY 3a4E€THOM
KHIOKKA ¥ TEPBBIMU TpeMs OyKBaMH PYCCKOTO ali(aBuTa, KOTOPBIE CIEAYET
PaCIONOKUTH MO LIU(POM.

Ipumep:
Homep 3auemnou knuscku 05-O3M-257. Hlugp 2 5 7
byxevt a 6 6

U3 kasicooeo sepmukanvroco cmoabya nr060u madbauyvl, 0003HAUEHHO20
8HU3Y OVKBOU, HAOO0 8351Mb MOJLKO 00HO YUCIO0, Cmosujee 8 moi 20pU30HmMAalb-
HOU CmpoKe, HOMep KOMOpou coenadaem ¢ Homepom Oykevl. Hanpumep, eep-
MUKAaIbHble cmoaoyvl maoa. 4 obo3nauenvl Oykeamu «a», «oy», «8». B smom
cayyae npu yYKazamHom wugpe 257 uz cmoabya «8» Ccmpoky 7 (ceObmoil mun
ceuenus), u3z cmoadbya «a» cmpoky nomep 2(weennep Ne 16), uz cmonoya «6»
cmpoky 5 (veonok 100x100x8) u uz cmonbya «8» cmpoxy 7 (0gymasp Ne 27).

Tabnuma 1 - Homepa 3aad, BXOASIIIUX B COCTaB KOHTPOJIBHBIX pabOT

Homep Yucio KOHTPOIBHBIX pabO0T Mo rpaduky
KonTponbHoit oJHa JIBE
paboThI
1 3agaun: 2,3.4,6,8 3agaun: 1,2,3,4
2 3agadyn: 5,6,7,8

B paznene «Tembl nabopatopHbix paboT» U «Tembl NpakTUYECKUX 3aHs-
TUI» TaHbl HAMMEHOBAHUS J1a00paTOPHBIX PabOT M MPAKTUUECKUX 3aHITUH, KO-
TOpbIe OYIYyT MPOBOAUTHCA B MEPHUO]I J1a0OPATOPHO-IK3aMEHAIIMOHHON ceccud,
Y YKa3bIBAETCA JINTEPATYpPA AJIsl MOATOTOBKH.

3 IIPOTPAMMA JUCIHUIIJIMHbI

3.1 Conepxanue JeKIUN
Beenenue

ITIpenmet kypca "ConporuBieHrne MaTepualioB”. 3agauu Kypca o uzyde-

HUIO HaIPsKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSI U pab0TOCIIOCOOHOCTH THUIIO-

BBIX AJIEMEHTOB MAalIMHOCTPOUTENBHBIX KOHCTPYKUIMK. Mojean MpOYHOCTHOM
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HaJiexKHOCTU. CBsI3b Kypca ¢ 0OllleHayYHbIMU, OOIIEUHKEHEPHBIMU JTUCIIUILIH-
HaMH, BKJIIOYasi MaTEMATUKY, (DU3UKY, TEOPETUUECKYIO MEXAaHUKY, MaTepUao-
BEJICHHE, MEXAHUKY CIUIOIIHON Cpejlbl, MEXaHUKY pa3pylieHus. Kpatkuit ucro-
pudeckuil ouepk. JJoCTUKEHHS] OTEUECTBEHHOW HAYKH O MPOYHOCTH, KECTKOCTH,
YCTOMYMBOCTH, MEXaHUYECKOW HAJIEKHOCTU MAIIMHOCTPOUTEIBHBIX KOHCTPYK-
1117078

Metoanueckue ykazaHus

IIpn n3ydyeHUMM MaTepUaNOB ATOM TEMBI CTYNEHTY HAIJIEKUT YCBOUTH
CyIIHOCTH IpeameTra «COnpOTUBIEHNE MAaTEPUAIOBY» KaK HAyKH O IMPOYHOCTH U
HAJKHOCTH, €€ LEJIM U 33/1a4, a TAaKKE €€ POJib B Pa3BUTHUH PA3IHYHBIX 00-
JIACTEl TEXHUKH U, B IIEPBYIO 0YEPEAb, MAIIMHOCTPOCHHMUS.

Jlureparypa: [1, c. 5-7]

Bomnpocs! 11 camonpoBepku
1) Yto uzyuaet Hayka «CONpPOTUBIICHHE MATEPUATIOBY?
2) KaxoBsl 1enn «COonpOTUBICHUSI MATEPUATIOB?
3) Chopmynupyiite ocHOBHBIE 3aa4l «CONMPOTUBICHUSI MATEPUAIOBY.
4) Yrto Takoe MPOYHOCTb, JKECTKOCTh, YCTOMYUBOCTH?
5) YUto Takoe HaJIe)KHOCTH?

3.1.1 OcHOBHBIEC TOHATHUS

ITonsTue 0 peadsbHOM OOBEKTE M €ro pacdyeTHOM cxeme. CxemaTu3aius
dbopm neraneit. Knmaccudukanus BHemHux cuil. Buyrpennue cunbl. Meton ce-
yenu. JluddepeHnmanpapie 3aBUCUMOCTH MEXAY MONEPEYHOM CHIIOW HM3TH-
0arolMM MOMEHTOM U MHTEHCHUBHOCTBIO pacnpeaesneHHoi Harpy3ku. KoHTpomub
MPaBUIBHOCTA TOCTpOeHUs rpaduKoB (PYHKIIUNA BHYTPEHHUX CUJ (SMIOP BHYT-
peHHUX cuiIoBbIX (PakTopoB). [loHsATHE O HANPSHKEHUSAX, MEPEMEIICHUsAX U Je-
dbopmanuax. CBA3b MEXAY BHYTPEHHUMHU CHJIOBBIMH (PAKTOpAMH U HaIpsiKe-
HUAMHU. OCHOBHbBIE TUNIOTE3bI U MPUHLUIBI « COMPOTUBIICHUSI MATEPUATIOBY.

Jluteparypa: [1, c. 4-21], [2, c. 8-36], [3, c.6-16]

Meroanueckue ykazaHus

B sToMm pasneine npuBeieHbl MOHITUSL O PEATbHOM OOBEKTE U €ro pacuer-
HOl cxeMe. Ocoboe BHMMaHUE HAlO OOpaTUTh HA OMNpENESIeHHEe BHYTPEHHUX
CUJI Kak CHJI B3aMMOJICMCTBUS MEXKIy YaCTHUIIAMU Tella, 00eCeUUBAOIINX €ro
LUEJIOCTHOCTh. [{1s1 onpeneneHusi BHyTPEHHUX CHII MOJIb3YIOTCS METOAOM ceue-
HUM, TO3BOJISIIONIMM IOCTE MOCTPOEHUs I'paduKOB (PYHKIHUM BHYTPEHHHUX CHII,
Ha3bIBAEMBIX 3MIOPAMH, ONPENEIUTh MOJIOXKEHHE omacHoro ceuenus. HeoOxo-
JUMO YCBOUTb OCHOBHBIE MOHSITHSI MEXaHUKU — JedopMalvii U HaAMpPSKEHHUS.
Cnenyer oOpaTuTh BHUMAaHHE HAa OCHOBHBIE THIIOTE3bl U MPUHIUIBI «Compo-
TUBJICHUS] MATEPUATIOBY.



Bormpocs! 1y camonpoBepKu

1) Yto Takoe pacueTHas CXeMa U B UEM €€ OTJIMYHE OT PEaIbHOTO 00BEK-
Ta?

2) Yto Takoe CTepkKEHb U €T0 OCh, INIACTHUHA, 0007I0uUKa?

3) Kak kmaccupuuupyroTcsi BHEITHUE CHIIBI IO XapakTepy ACHCTBUS U
crocoOy MpUIoKeHus ?

4) K xakuM cujgaM OTHOCSTCS PEaKIHH OTop?

5) B 4ewm cylHOCTh METOJIa CEUCHUI?

6) CKOJIbKO U KaKuh€ BHYTPEHHHE CUIIOBbIE ()aKTOpPhl BO3ZHUKAIOT B IOIIE-
pEYHOM ceueHuu Opyca B OOIIEM cllydyae HarpyXeHHUs : a) JJIsl IITOCKOU
CUCTEMBI CUJI; 0) I MPOCTPAHCTBEHHOW CUCTEMBI CUIT?

7) UeMy paBHa U Kak OINpEICIsETCS B CEUCHUU: a) MPOAOJbHAs cuia; 0)
MonepeyHasi Cuja; B) MOMEHT KPYTSIIIHiL; T) MOMEHT U3TUOArOIIHii?

8) Urto nazbiBaercs smropoit? Kak cTposiTcs smtopbl?

9) Kak nanpasieHa, Kak OnpeAessieTcss U Kako Buja aedopMalnu BbI3bl-
BaeT: a) MpPOJIoJibHAsL Ccuiia; 0) MomepeyHasl cuja; B) MOMEHT KpyTs-
M, T) MOMEHT U3THOAOITUi?

10) Yto Takoe nedopmarius?

11) Kakue Bunsl gepopmannii Bel 3naere?

12) Kakue nedopmannu Ha3bIBAIOTCSA YIPYTUMU?

13) Kakue nedopmanniv Ha3bIBAIOTCS MIACTUYECKUMHU?

14) Cdopmynupyiite nuddepeHinnanbHble 3aBUCUMOCTH MEXAY IOIe-
pEYHOU CcHJION M3rMOarOIIMM MOMEHTOM M MHTEHCHUBHOCTBIO pacrpe-
NEJICHHOW Harpy3KHu.

15) Yro Takoe Hanpsbkenue? KakoBa ero pa3smMepHOCTh?

16) Kakoe HanpsikeHHEe Ha3bIBA€TCSI HOPMAJIbHBIM ?

17) Kaxoe HanpsixkeHUE Ha3bIBA€TCS KACATEIbHBIM?

18) Ilepeuncnure runoressl 0 1eHOPMUPYEMOM TEIE.

19) UYrto mpeacTtaBisieT cO0O# MOHATHE «CIUIONIHAS Cpellay U KaKOBHI €e
CBOMCTBa?

20) Kakue Marepuasibl Ha3bIBAIOTCS aHU30TPOITHBIMU ?

21) Cdopmynupyiite OCHOBHbIE MPUHLHUINBI «CONMPOTUBIECHUS MaTepHa-
JIOBY.

22) B ueM 3akitodaeTcsi IPUHIUII CYTIEPIIO3UITIH ?

23) Cddopmynupyiite npuniun CeH-Benana?

3.1.2 PacTskeHue u coxatue

Hanpsoxkenust u negopmaiiuu npu pacTsKEHUU U CkaTuUU. 3akoH ['yka.
Mopyne npoponasHoit ynpyroctu (Moaynes FOnra). Koadgduiment nonepeunoit
neopmarnun (kodddunment Ilyaccona). YciaoBusS HTPOYHOCTH U KECTKOCTH.
Bunge! pacuera.

HcnbiTaHue MaTepualoB Ha pacTsbkeHue. J(uarpaMma yCJIOBHBIX U HC-
TUHHBIX HanpspkeHU. OCHOBHbIE MEXaHUUECKUE XapaKTEPUCTUKU MaTEPUAIOB.
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[ToTennmanbHas 3Heprus U padota aePopManuy MpU pacTsLKEHUH. MexaHnye-
CKHME CBOWCTBA INPHU CXKATUU. 3aKOH Pa3rpy3Kd M IOBTOPHOTO HATPyKEHUS.
Bnusinue paznudHbIX (GAaKTOPOB (CKOPOCTH HArpy>KeHHsl, TEMIEPATypPbl, Pagnuo-
aKTUBHOI'O BaKyyMa M JpPYrUX BO3JECHCTBUI) HA MEXaHUYECKUE CBOMCTBA MaTe-
puanoB. KoHuenTpamusi HanpsokeHud. Beibop qomyckaeMbix HamnpsbkeHuil. Tu-
IIbI 33J1a4 IIPU pacyeTe Ha IPOYHOCTb.

Pacuer cratmdyeckn HeonmpeAeNMMBIX 3aad Ha IPOYHOCTh. Temmeparyp-
HBIE 1 MOHTAXXHbIE HAIIPSKEHUS B CTATUYECKU HEONIPEAEIUMBIX CUCTEMAX.

Tureparypa: [1, c. 22-90], [2, . 37-102], [3, c. 32-64]. [4, c. 93-129].

Meronunueckue yKazaHus

B 310l Teme paccMOTpeH caMblii MPOCTOW Cllyyald BO3JEHUCTBUS CUJI Ha
CTEp>KEHb — OCEBOE PACTSKEHHE WUin ckaTue. Heobxoaumo oOpaTuTh BHUMaHUE
Ha OMpeJieNICHHEe MEXaHUYECKUX XapaKTepUCTUK MaTepUajoB, BEIOOP JI0MycKae-
MBIX HaNpPsDKEHUW, Y4YET BIUSHHUS PA3IUUYHBIX (PAKTOPOB HAa MEXAHUYECKUE
CBOMCTBa MaTEpUalIOB, KOTOpPbIe HEOOXOAMMO 3HATh MPU U3YYEHUU HE TOJIHKO
«ConpoTUBICHUSI MAaTEpUANIOB», HO M JPYTHMX WHKEHEPHBIX U CIHEUHUATBHBIX
mucuurina. Oco0oe BHUMAaHHE HEOOXOJUMO YAEIUTh MOHATUSIM (PU3MUECKOTO
U YCJIOBHOTO Mpenesia TEKYUYEeCTH, Mpejiesia MPOYHOCTH, K03 duireHTa 3amnaca
MIPOYHOCTH.

[Ipu pacdeTe cTaTUYECKH HEOMPEICTUMbBIX CUCTEM HEOOXOAUMO OOPaTUTh
BHHMAaHUE HA TO, YTO B CTATUYECKHU HEOMPEICIUMbIX CUCTEMAX YCUIIUS B CTEPXK-
HAX 3aBUCAT OT MX KECTKOCTEeW «EA», TOrga KaKk B CTATUYECKHU OINPEICIMMBIX
CHUCTEMax BEIIMYMHBI «E» U «A» HE BIUAIOT Ha pacnpenenenue ycunuii. Croo-
co0 pacyeTa CTaTUUECKU HEOMPEACIMMBIX CUCTEM IO JIOMYCKAEMbIM HAarpy3Kam
MO3BOJIIET BCKPBITh JOMOJHUTENIbHBIE PE3EPBbI MPOYHOCTH, MOBBICUTH HECY-
I[YI0 CITIOCOOHOCTh KOHCTPYKIIHMH U 00JI€€ SKOHOMUYHO PacX010BaTh MaTepHal.

Bomnpocs! 11 camonpoBepku

1) Kakumu cuiiamul BBI3bIBA€TCS pACTSIKEHUE-CKATHE?

2) Yrto Takoe aOCONIOTHOE M OTHOCUTEIBHOE YJ/UIMHEHHE, KaKOBa UX pa3-
MEpPHOCTB?

3) Kakoii Bug umeer 3akoH ['yka mpu pacTsKEHUU U CKATHH: a) AJISI OTHO-
CUTENIbHBIX Jiehopmariuii; 0) 1151 abCOMIOTHBIX edhopMariuii?

4) Yrto Takoe MOJYJib YIPYTrOCTU MEPBOTO pOJia U UeMY OH pPaBeH AJisl CTa-
m’?

5) Kak onpeaensiercs kKo3hPUUHUEHT MonepeyHoi nepopmManuu u 4yemy OH
PaBEH IS CTAIM?

6) Kak pacnpenenstoTcs HOpMajabHbIE HANPSKEHUS MO CEYEHUIO MPU pac-
TSDKEHUH M KaK OHU OIIPEAECIIA0TCS ?

7) Kakoil Bug uMeer quarpamMma pacTsKEHUST MalloyTrIepoJucTOM cTaiu?
HaszoBuTte xapakTepHbl€ 30HBI 3TOM THATPAMMEL.



8) Kak ompenensercs BelnunHa Mpejena NponopiHOHATIBHOCTH, Mpejena
YIPYTOCTH, IPEAEa TEKYYECTH U IIpeAenaa IPOYHOCTH ?

9) Urto Takoe yclIOBHBIHN Npeaea TEKy4eCTH U KaK OH onpenensercs?

10) Yro Takoe Hakien?

11) Kak nmo guarpamme pacTsKEHHsI ONpPENeauTh padoTy, 3aTpayeHHYIO
Ha yrpyryro aedopmanuio odpasua, Ha negopmaiuio odpasia 10 pas-
pyueHus?

12) Kaxk onpenensieTcst yaenbHast padota negopmaruu?

13) Kak mo nuarpamme omnpenenuTh YNPyryr U MIACTHYECKYIO COCTaB-
JSOIIYI0 Aedopmanuu?

14) B dem 3akiodaeTcsi pa3HUIA MEXKIY MIACTUYHBIM M XPYIKUM MaTe-
puaiom?

15) Yrto Takoe KOHIEHTpauus HanmpsikeHU? B Kakux mMecTax KOHCTPYK-
MU OHA BO3HUKAET?

16) Kak onpenensieTcsi TeOpeTUUECKUN KOIPHUITUEHT KOHIICHTPALINH ?

17) Kaxue 3agaun Ha3bIBAIOTCA CTATHUECKU HEOMPEICTUMBIMU?

18) Kak ompenensieTcsi CTeeHb CTATUYECKONW HEONPEIeTUMOCTH?

19) KaxkoB nopsijok pacyeTa CTaTUYECKH HEONPEISIUMbIX 3a/1a4?

20) Kak nmpousBoAWTCS y4eT BIUSHHUS TEMIEPATYphl MPHU pacueTe CTaTu
YECKU HEOIPEICIIUMBIX CUCTEM?

21) Kak npou3BOAUTCS Y4ET HETOYHOCTH M3TOTOBJIEHHUS IIPU pacdeTe CTa-
THYECKHA HEONPEAETUMBIX CUCTEM?

22) Kak popmynupyercs ycioBre NpoOYHOCTH?

23) Kakue Tumsl 3a1a4 MOKHO peliaTh, MOJIb3YSACh YCIOBUEM MPOYHOCTH ?

24) B udeM 3akiI04aroTCsl MPEUMYILECTBA pacyeTa Mo MpeaeabHbIM Harpy3-
Kam?

3.1.3 Teopus HanpsKEHHOTO COCTOsIHUA. Kprutepun npo4HOCTH

[ToHATHE O HANPSYKEHHOM COCTOSIHMM B TOYKE. BUIbl HanpsKEHHBIX CO-
CTOsSIHMM. ['TaBHbBIEC TUIOIIAIKK U TJIABHBIC HAIpsSKEHUA. 3aKOH MAapHOCTH Kaca-
TEJIbHBIX HanpspKeHUl. JIMHeWHoe HaIpsKEHHOE COCTOSIHHE. DKCTPEMAJIbHBIE
KacaTelbHble HanpshkeHus. [lnockoe HampsikeHHoe coctosiHue. [Ipsimast u 06-
paTHas 3aJlaud IUIOCKOr0 HAMPSHKEHHOTO cocTosiHuA. [edopmannu npu oobem-
HOM HampsbkKeHHOM cocTosiHuu. O0bemHas negopmanus. OO0OIEHHBIN 3aKOH
I'yka. IloTeHuumanbHasi sHeprust aedpopManud Mpu OOBEMHOM HAIPSKEHHOM
cocrossunu. Kpurepun npounoctu. VX HasHaueHwe. PacyeTbl Ha MPOYHOCTH
IIPU CII0KHOM HANPSIKEHHOM COCTOSIHUU.

Jlureparypa: [3, c. 65-94 |, [4, c. 170-208].

Meroanueckue ykazaHus
[Ipu m3yueHun 5TON TeMbl HEOOXOIUMO YUECTh, UTO IJIaBHBIC HAIPsSIKE-
HUS UMEIOT BaXXKHOE POJIb MPU PEIICHUH BOMpPOCca O MPOYHOCTU MaTepuana. [lpu
JUHEWHOM HaNpPsI’KEHHOM COCTOSIHUM BOIPOC O MPOYHOCTU MaTepuaia peraeT-
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cs nerko. M3 omnbITa Ha pacTsKEHUE ONMPENECIAIOT ONACHOE HaIlpsHKEHHWE, Ha3Ha-
4aroT Ko3(PPULIMEHT 3amaca NIPOYHOCTHU U TJIaBHOE HAINPSKEHHUE COMOCTABIISIOT C
JOITyCKAEMBIM HAIIPSIKEHUEM.

B ciiydae miiockoro 1 00b€MHOI0 HaNPS>)KEHHOTO COCTOSIHUS 3a/1aya 3Ha-
YUTEIBHO YCIOXKHSIETCS, TaK KaK HEU3BECTHO MPHU KaKOW KOMOMHAIIMU TJIABHBIX
HaIMpsDKeHW  HACTymaeT omacHoe cocTosHue Mmatepuana. HeoOxonumo HaTu
SKBUBAJICHTHOE HANPSHKEHUE, 3aBUCSLICE OT IVIaBHBIX HAIPSIKEHUN, IPU KOTO-
POM HACTYNAET OMACHOE COCTOSHUE, U CONOCTABUTH €ro C JOIYCKAaeMbIM, yCTa-
HOBJICHHBIM M3 ONBITOB Ha JIMHEWHOE pacTshkeHHe. B 3aBUCHMOCTH OT TOroO, Ka-
KO (hakTOp MO JAaHHOMY KPUTEPHUIO CUUTAETCS OMPEACIISIIONIMM U CO3al0IUM
OMACHOE COCTOSIHME MaTepualia, MoJy4aroT Pa3IndHbIC YCIOBHS MPOYHOCTH.

[Tocne uzyyeHus 3Toil TeMbl MOXHO pemiats 3a1a4y Ne 1, BKIFOUEHHYIO B
KOHTPOJIbHYIO paboTy.

Bomnpocs! s caMmonpoBepku
1) Yro Takoe HampsbkeHHoe coctosHue? Kakue umeroTcss BUAbI Hamps-
YKEHHBIX COCTOSIHMI MaTepuana’?
2) B ueM 3akitodaeTcsi 3aKOH NapHOCTH KacaTeIbHBIX HAMPSIKEHUHN ?
3) Kakwue miomaaku u HalpsoKEHUS Ha3bIBaIOTCS TIIaBHBIMU ?
4) Kak omnpenensitoTcsi HanpspDKEHUsT B HAKJIOHHBIX TUIOIIAJIKax MpU pac-
TSKEHUU ?
5) Kak onpeaensitoTcsi HaNpsH>KEHUST B HAKJIOHHBIX TUIOIMIAIKaX MPH MII0C-
KOM HaIps>KEHHOM COCTOSIHUM?
6) UeMy paBHa cyMMa HOpPMaJIbHBIX HAMpPsKEHUM MO JBYM B3aUMHO Iep-
MEeHIUKYJISIPHBIM IJIOIIAAKaAM ?
7) Kak nmpousBoautcs rpaduueckoe pelieHne npsiMmoil 1 oOpaTHOM 3ana-
YU IJIOCKOTO HAIMPSX>KEHHOTO COCTOSHUS ?
8) Kak naxonstca negopmainuu mpu IUIOCKOM U OOBEMHOM HaIpSKEH-
HOM COCTOSIHUU?
9) Kak ompenensiercs MNOTEHLMAIbHAS 3HEPrusi ynpyrou aedopmanuu
1pu 00ObEMHOM HANPSIKEHHOM COCTOSIHUU?
10) Yemy paBHa yzaenbHas paborta negopMaiuu npu 0ObEeMHOM Harps-
KEHHOM COCTOSIHHM ?
11) KakoBo Ha3HauY€HHE KPUTEPUEB MPOYHOCTH ?
12) Kak dopmynupyercs nepBblil kputepuid mpouyHoctu? B yem 3akiito-
YaKOTCS HEIOCTATKU NEPBOTO KPUTEPUS?
13) Kak HaxoguTcs pacueTHOE HAmNpsKEHHE IO BTOPOMY KPHUTEPUIO
npoyHoCTH? KakoBbI IpenMyIiecTBa 3TOro Kpurepus?
14) 3aBUCHT JIU pacUETHOE HAMPSKEHUE MO TPEThEMY KPUTEPHUIO MPOU-
HOCTH OT BEJIMYMHBI BTOPOTO IJIABHOT'O HANIPSIKEHUS G)?
15) Kakass yacTh MOTEHIHAIBHON 3HEPruu JePopMaluu yUYUTHIBACTCS
IIPY COCTABJIEHUH YCIIOBUS MPOYHOCTH MO YETBEPTOMY KPUTEPHUIO?
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3.1.4 CnBur

Cnur. Hanpsbxkenus u negopmanuu npu casure. YucTelil caBur. 3akoH
I'yka npu caBure. PacueTbl HA TPOYHOCTH OOJITOBBIX U 3aKJIETIOYHBIX COEIUHE-
HUW. PacueTr Ha IPOYHOCTH CBAPHBIX COCTUHECHUM.

JIuteparypa: [3, c. 95-104], [4, c. 214-226].

Meronuueckue yKazaHus

[Ipu u3yueHun aepopMalviv CABUra CielyeT OOpaTuTh BHUMaHUE Ha TO,
YTO NPU CIBUT€ BO3HMUKAET YACTHBIM CIydall INIOCKOTO HAIPSKEHHOI'O COCTOs-
HUSI — YUCTBIA CIBWI, KOIJAa IO TPAHSM BBIJACICHHOIO 3JEMEHTA AEHUCTBYIOT
TOJBKO KacaTeJIbHbIE HANPSKEHHS. [ TTaBHbIE HANPSIKEHUS NPU YUCTOM CIIBUTE
NENCTBYIOT MOJ yrioM 45°, KOTOphIE YUCIEHHO PaBHbI KacaTeabHLIM HaIpsKe-
HusAM. HeoOXxoauMo BHUMATENIBHO U3YYHUTh BBHIOOP JOMYCKAEMbIX HANPSKEHUM.
Cnenyer oOpaTuTh BHUMAaHUE HA TO, YTO PACUEThl OOJITOBBIX, 3AKJICMOYHBIX H
CBAPHBIX COCIMHEHUM SIBJISIIOTCS YCIOBHBIMH, YTO SIBIICHUE «Cpe3a» BCErjaa co-
MIPOBOXKJIAETCS HAJTMYUEM JIPYTUX HANPSKECHUH, KOTOPBIE U1 YIPOILICHUS pac-
YETOB OOBIYHO HE YUUTHIBAKOTCS.

Bomnpocs! 11 camonpoBepku

1) Yto Ha3biBaeTCst aOCOMIOTHBIM U OTHOCUTEIBHBIM CABUTOM ?

2) Kak dhopmynupyercs 3akon ['yka npu ciBure?

3) Kakoil BuA HampsiKEHHOTO COCTOSIHMSI BO3HMKaeT mpu casure? Kak
ONPEAEISAIOTCS IJIaBHBIE HAIPSKCHUS ?

4) KakoBa 3aBUCHMOCTb MEXK]y MOAYJSIMH YIIPYTOCTU MEPBOTO U BTOPO-
ro poaa u koxpduuuentom [lyaccona?

5) Kakoii monyns ynpyroctu 6onsiie E win G?

6) UeMy paBHa MOTEHIMAIbHAS SHEPTUS YIIPYToW AedopManuy MpU YKC-
TOM CABHUTE?

7) Kak HaxoauTcs MIomaaka CMATHs 00J1Ta WA 3aKJICTKH ?

8) Ilo xakomy ceueHHIO0 OOJTOBOIO MJIM 3aKJIEMOYHOIO0 COETUHEHHUS MPO-
W3BOJUTCS TPOBEPKA IMTPOYHOCTH HA Pa3pbIB?

9) U3 xakux yclioBU onpenenseTcs: KOJIU4eCcTBO O0NTOB WU 3aKJICTIOK U
pa3Mepbl COEAUHSIEMBIX JIUCTOB?

10) Kak paccuuThIBatOTCsI TOPLEBBIE U (PJIAHTOBBIE IIBHI?

3.1.5 I'eoMeTpruueckre XapaKTEPUCTUKU TIJIOCKUX CEYEHUN

Hasnauenne reoMerpuueckux XxapakTepuCTHK. (CTaTHYECKHE, OCEBBIE,
MOJISIPHBIE U EHTPOOEXKHBIE MOMEHTBI MHEPILIMH IO, M3MeHeHne oceBbIx
1 IEHTPOOEKHBIX MOMEHTOB MHEPILUHU MPHU MapauieIbHOM MEPEHOce U IpH MOo-
BOPOTE KOOPAMHATHBIX OCEH. [71aBHBIE OCH W TJIABHBIE MOMEHTBI WHEPLIHH.
['aBHBIE IIEHTpaIbHBIE OCEBbIE MOMEHTHI MHEPLMH JJIsl MPSIMOYTOJIBHOTO, Tpe-
YTOJIBHOTO, KPYTJIONO M KOJIBLEBOTO IMONEPEYHBIX CEYCHHU. Bpruncienne Mo-
MEHTOB MHEPILHH CIOXKHBIX npoduneid. Pannyc unepuuu. [lonarue o6 siurnce
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uHepuuu. AHanorusi opMyJi TIIOCKOTO HAMPSIKEHHOT'O COCTOSTHUS U MOMEHTOB
WHEPIUHU MIOCKUX puryp.
Jlureparypa: [3, c. 17-31], [4, c. 21-41].

Meronuueckue ykazaHus

[Ipn n3yyeHuu 3T0i TEMBI HEOOXOAUMO YCBOUTH, B NIEPBYIO OYEPE]Ib, OII-
pEIECHNE MOJIOKEHHS LIEHTPA TSKECTH CEUECHUS U MOJIOKEHHE TJIaBHBIX LICH-
TpaJdbHBIX OCell cedueHusi. Eciu ceueHune COCTOUT U3 psijia MPOKATHBIX Mpodu-
ne, To He0OXOAUMO MPU BHIUUCICHUSIX MOJb30BaThCA TaOIUIIaMU COPTAMEHTA.

IIpn omnpeneneHMM MOMEHTOB MHEPLMHU CIOXKHBIX CEYECHHH IMOJIb3YHOTCS
MpaBUJIaMH MAPAILICIBHOTO MEPEeHOca OCEH. DKCTpEeMaIbHbIC 3HAYCHUSI MOMEH-
Thl UHEPLUUU TPUOOPETAIOT OTHOCUTEIBHO TJIaBHBIX oceil. [leHTpoOexHbIi MO-
MEHT MHEPIIMU OTHOCUTEIBHO TJIaBHBIX OCel paBeH Hymwo. [Ipu ompenenenun
LHEHTPOOE)KHOTO MOMEHTA MHEPIMU YTOJIKa HE CIIENYEeT JACIUTh 3TO CEYCHUE Ha
MPSMOYTOJIBHUKH, MOKHO BOCIIOJIb30BAaThCS MPABUIIOM IMOBOPOTA OCEM HA yroJ
45°. TIpu nonb30BaHuu (GOPMYJION MOBOPOTA OCEM 00A3aTENLHO OOPATUTH BHU-
MaHHUE Ha 3HaK yria o. Eciau s COBMEIIEHUs TJIaBHOM OCH C OJHOMMEHHOU
LHEHTPAIBHON OCBIO HYXHO MOBEPHYTH €€ M0 YaCOBOM CTPENKE, TO YIOJ ¢ CUH-
TAETCS OTPULIATEIBHBIM.

JInst MpoBEpKU MPAaBUIIBHOCTH BBIYMCIICHHS TJIABHBIX MOMEHTOB MHEPIUU
cleAyeT UMETh B BUJY, YTO CyMMa MOMEHTOB MHEPIIMU OTHOCUTEIHHO JIOO0M
Mapbl B3aUMHO MEPNEHAUKYIISIPHBIX OCEH, paBHasg CyMME TJIABHBIX MOMEHTOB
VHEPLINY, U €CTh BEJIMYNHA ITOCTOSHHAS.

ITocne uzyyeHus 3TOM TeMbl MOKHO pemiaTh 3a1ady Ne 2, BKIIFOYEHHYIO B
KOHTPOJIbHYIO paboTy.

Bomnpocs! 11 camonpoBepku

1) YUto Ha3bIBaeTCA CTATUYECKUM MOMEHTOM ILIomaau ceueHui? Kakosa
ero pasMepHocth? Kakue 3HaueHHs 0 3HAKy MOYKET NPUHUMATh CTa-
THYECKHI MOMEHT IUIOIIaaun?

2) Kak omnpenenstoTcs, 0CeBOM, MOJAPHBIA U IIEHTPOOEKHBIH MOMEHTHI
nHepuuu ceueHun. KakoBa mx pasmepHocTs? Kakue 3HaueHus 1o
3HaKy OHH MOTYT NPHUHUMATh.

3) Kak onpezesnsieTcsi moJI0kKEHUE LIEHTPa TAKECTH MIPOCTOrO U CIOKHOTO
ceueHus?

4) YeMy paBHBI OCE€Bbl€ MOMEHTHI MHEPIIUU CEUYEHUUN: MPSAMOYTOJIbHOIO,
KPYIJIOTO, KBaIPATHOTO U KOJIBLIEBOT'O CEUCHUS.

5) UeMy paBHa cymMMa OCEBbIX MOMEHTOB MHEPIMU OTHOCUTEIBHO B3anM-
HO-TIEPIICHANKYJIIPHBIX OCEN?

6) Kak onpenenstoTcss MOMEHThl HHEPIIUU OTHOCUTEIBHO MapaliebHbIX
ocen.
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7) Kakolit u3 n1ByX MOMEHTOB MHEPIIMU TPEYroJibHUKA OOJbIIE: OTHOCH-
TEJIbHO OCH, MPOXOJAIIECH Yepe3 OCHOBAaHUE, WU OTHOCUTEIBHO OCH,
MPOXOISIIIEN YEPE3 BEPIINHY, MapaIEIIbHO OCHOBAHUIO?
8) Urto mpenctaBisitoT coOOM TJIaBHbIE W TJABHBIE IEHTPAJIbHBIE OCH
UHEPIUN ?
9) Kaxkue ocu Ha3bIBAIOTCS TJIABHBIMU EHTPAIbHBIMU OCSIMU UHEPITUU ?
10) B kakux cnyyasix 0€3 BBIYMCICHHS MOKHO YCTAHOBUTH IOJIOKEHUE
TJIaBHBIX OCEN?

11) B kako#t mocienoBaTeIbHOCTH OMNpPEACTseTCS 3HAUYCHUE TJIaBHBIX
LHEHTPAIbHBIX MOMEHTOB MHEPILIUU CIIOAKHOTO CEYCHHUS ]

12) Kaxk onpeaensitoTcsi MOMEHTBI HHEPIIUU ITPU TOBOPOTE OCE?

13) B ueM 3akitodaeTcsi aHAJOTHUS MEXKAY HANPSKEHUSIMH B Cllydyae
IJIOCKOTO HANPSKEHHOTO COCTOSIHUST M MOMEHTaMU WHEPLMU IIO-
CKUX CEYEHUI?

3.1.6 Kpyuenue

Bueminue ¥ BHYTpeHHHE CHIOBBIE (DAKTOPBHI MPU KPYUEHUH MPSIMOTO
CTepkHs (BaJjia): MOCTPOEHUE SMIOP KPYTAIIUX MOMEHTOB; YYE€T MOIIHOCTH U
yuciaa 000poToB Basia. KpyueHue npsiMoro CTepkKHsl KpyrJioro monepeyHoro ce-
YEHHUSI: OCHOBHBIE JOMYIICHUS, HAPSHKEHUS B IONIEPEYHBIX CEUCHUSAX U B CEUe-
HUSIX. AHalA3 HANPSKEHHOTO COCTOSIHUS NPU KPYYECHHUU Baya, ONPEICICHUE
MOJIOKEHU TJIaBHBIX IJIOMIAA0K W BEJIMYMHBI TJIaBHBIX HanpsokeHuil. [loTeHnm-
anbHas SHeprus ynpyrou nepopmanuu. MexaHuueckue CBOWCTBA MPHU Kpyue-
HUAHU. Buapl pa3pymieHnil pu KPyYeHUH CTEPKHEN KPYTIIOro IMOIMEPEYHOro ce-
YEHHUsI, BBINOJIHEHHBIX U3 PA3JIMYHBIX MaTepuanoB. CTaTUYECKH HEOIPEIEIIH-
MBI€ 33J1a4d NPU KPyUEHNUH. PacueTsl Ha MPOYHOCTh U )KECTKOCTh BaJIa KPYTJIOTO
Y KOJIBLIEBOTO NMONEPEUHOro ceueHusi. OCHOBHBIE PE3YIbTaThl TEOPUU KPYUEHUS
CTEPKHEU MPSIMOYTOJIBHOTO IMOMEPEYHOTO CeUeHUs. Pacuer BUHTOBBIX HWJIMH]-
PUYECKUX TIPYKUH.

Jluteparypa: [3, c. 106-121], [4, ¢.227-254].

Meroanueckue ykazaHus

CnenyeT BHUMATEIBLHO pa3o0paTh MOCTPOEHUE MIOPhI KPYTAIIUX MOMEH-
TOB, KOTOpasi HATJIAIHO MOKAa3bIBAET HM3MEHEHHUE KPYTAILIEr0o MOMEHTA MO JJINHE
CTEP>KHS U MO3BOJISIET OMpPEACIUTh HauboJjee onacHoe ceueHue. B ornuuue ot
PacCMOTPEHHBIX BUJOB JedopManuu (pacTsSKEHUH — C)KaThue, CIABUT), MPU KO-
TOPBIX HAIMPSYKEHUS B MOMEPEUYHOM CEUYEHHUH PACIPENEIIIOTCS PaBHOMEPHO, IPH
KPYYEHUU KacaTeJIbHbIC HAMPSHKEHUS PACIIPEICTSIOTCS 110 TUHEWHOMY 3aKOHY U
MaKCUMaJIbHbl B TOYKaX, HanOoJee yJIaJeHHbIX OT HeWTpanbHOU ocu. IMeHHO
Mo3TOMy Haubosee panuoHaIbHON (OPMOI CE€YEHUs MPU KPYUEHUU SBISIETCA
KOJIBIIEBOE CEUEHHE, MaTepruall KOTOPOTrO HAXOAUTCA B 0oJiee HANpPS)KEHHOU 30-
HE U UCIOJIb3YyeTCsl palliOHANIbHEE.
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Hamnpsi>xeHHOE COCTOSIHME TPU KPYUYEHUU XapaKTepU3yeTCs KaK YHUCTHIN
CABUT, MPU KOTOPOM TIJIaBHBIE HAMPSKEHUs, YACIECHHO PAaBHBI KacaTeIbHbIM.
[loaToMy mpu pacuere Ha MPOYHOCTH MPU KPYUEHUU JOCTATOUHO BOCIOJIB30-
BaThCSl YCIOBUEM MPOYHOCTH, KOTOPOE MO3BOJISIET PEIIaTh TP THUIIA 3a7a4: MPo-
BEPKY MPOYHOCTH, MOAOOP CEUEHUN U OMpeJeieHue MaKCUMAJIbHOW HeCyIleu
criocoOHoctu. J[na obecrniedeHus: HaACKHOCTU PaOOThI KOHCTPYKIIMH HEOOXO-
JUMO KpOME pacyeTa Ha MPOYHOCTh MPU KPYUEHUU BBIMOJIHUTH MPOBEPKY Ke-
CTKOCTH.

Heo6xoauMo oOpaTtuTh BHUMaHHE HA TO, YTO MIPH pacueTe HamboJiee pac-
MPOCTPAHEHHBIX B TEXHUKE BUHTOBBIX IIUIUHIPUUECKUX MPYKUH HAMPSKCHUS B
CEUEHUU TPYKUHBI CKIAJBIBAIOTCS W3 HAIMPSHKEHUM OT cpe3a U OT KPyUCHHUS.
IIpu pacuere mpykuH OOJBLIOTO AUAMETpPa U3 TOHKON MPOBOJIOKU BIHUSHUEM
HaIpPsHKEHUS Cpe3a MOKHO NTpeHeOpeyb.

[Ipu paccMOTpeHUH KpY4YEHHS CTEPKHEN MPSIMOYTOJIbHOTO CEYEHUs HaJ0
o0paTUTh BHUMAHKE HA TO, YTO HAUOOJBIINE HAMPSYKEHUS] BOBHUKAIOT B TOUKAX
KOHTYpa, OJIN)KE BCEro pacrojoKeHHBIX K OCU KPYUEHHUS.

ITocne nu3ydeHus 3TOM TEMBI MOXHO pemaTh 3aady 3, BKIIOUYCHHYIO B
KOHTPOJIbHYIO paboTy.

Bomnpocs! 15 caMmonpoBepku

1) Ilpu kakoM HarpykeHUHM NpSAMOM OpycC HCHBITHIBACT Je(opMariuio
KpYy4YeHHUS?

2) Kak BblYUCHSIETCS MOMEHT, NEpeaBaeMblil IIKMBOM, MO HU3BECTHOU
MOIITHOCTH M YHCITy 000POTOB?

3) Kakue HampsikeHUsi BO3HUKAIOT B MOMEPEYHOM CEYEHUU KPYTJIOro Ba-
J1a TIpY Kpy4eHuun?

4) Kak omnpenensitoTcsi HanpspDKEHUsT B MPOU3BOJIBHOM TOUYKE MPU Kpyde-
HUAN?

5) Kak onpenensitoTcsi MaKCUMaJIbHbIE HAMIPSHKEHUS TIPU KPyYEHUU?

6) Kak onpenernsieTcsi MOMEHT CONPOTUBJIEHUS NpHU KpydeHUuu? B kakux

€IMHUIIAX OH U3MepsIeTcs?

7) UeMy paBeH NOJISIPHBIA MOMEHT COINPOTHUBIICHHS] KOJIBIIEBOTO Ceue-

HUS?

8) KakoB nopsiok pacuera Ha MPOYHOCTh PU KPyUEHUU ?

9) Kak HaxoauTcs BeTUYMHA yTila 3aKpyYUBAHUS IPU KPYUECHUH ?

10) Yto Ha3bIBaeTCS KECTKOCTHIO IIPU KPyUEHUU?

11) Kak npousBoguTcs MpoBepKa KeCTKOCTU MPU KpyUEHUU?

12) Kak pa3pymarorcst Ipu Kpy4eHUHU CTaJIbHbIC, YYyT'YHHBIE U JCPEBSH-
Hble cTepkHU? Kak 0OBbACHSETCA XapakTep pa3pylIeHUs Kaxa0ro u3
3THUX MaTEPUATIOB?

13) Kak ompegensieTcss moTeHUHaNIbHasi SHEPTUs AedopMalvi KpydeHUs
KPYTJIOTO CTEPKHSA?
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14) Kak omnpenensitorcsi MakCUMallbHble HAMNPSKEHUS MOpU KPYyUYCHUU
CTEPXKHS NPSIMOYTOJIBHOT'O MONEPEYHOTO CEUEHUS?

15) Kak BBIYUCISIIOTCS HAPSKEHUS B IPY>KUHAX ?

16) Kak onpenenstorcs neopManuul npyxuH?

3.1.7 VI3rub npsMbIX CTEpKHEH

Knaccudukanusa BugoB usruda. M3rud npsimoro crepxkHs (0ajnku) B riaB-
HOM IJIOCKOCTU MHepuuH. BHeliHne cuinoBbie GpakTopbl. BHYTpeHHHE CUIIOBBIE
(akTOphl B MONEPEUYHBIX CEUEHUSIX OaJOK MPHU IMJIOCKOM IMOMEPEYHOM H3Tuode:
MONEpPEYHbIE CUJIBI U M3rubaromme MOMeHThI. [locTpoeHue smiop nomnepeyHbIx
CUJI ¥ U3ru0aroX MOMEHTOB.

YucTeiil U3rud: OCHOBHBIE JOMYIIEHUS, HOPMAaJIbHbIE HANPSKEHUS, 3aBU-
CUMOCTh MEXJy M3rHOaoIIMM MOMEHTOM M KPUBH3HOW OCH M30THYTOH OalKHu.
[1nockuii monepeuHsblii U3rud: yCIoBUS paCIIPOCTPAHEHHS BHIBOJIOB YHCTOTO U3-
ruba, KacaTeJbHbIE HANpsSOKEHUS ISl  CIUIOIMIHBIX ceueHuil (popmyna
J.1.XKypaBckoro). I'maBHble HanpsiKeHUs: MpU U3rude. AHaIu3 HaAIPsKEHHOTO
COCTOsIHMS. TpaeKkTOpuu riIaBHBIX HanpsokeHu. [loTeHnmanpHas sHeprus ynpy-
rol pepopmanuu. PacueTsl Ha MPOYHOCTH MPU U3rHOE MO JAOMYCKaeMbIM Ha-
MPSKEHUSIM, TIPEICNIbHBIM COCTOSIHUSAM. Tpu Buaa 3anay. VMcnonb3oBaHue Kpu-
TEPUEB MPOYHOCTHU.

HubdepennuansHoe ypaBHEHHE OCH U30THYTOTO CTEpPXKHA (YNpyrou Jiu-
Huu Oanku). JIuHeapuzauus 3Toro ypaBHeHusi. ['panuunsie ycinoBusi. OcoOeH-
HOCTH OTpEJICTICHUS MePEMEILICHUI MPU HAIMYUU HECKOJbKUX YYaCTKOB MHTET-
pUPOBaHUSA. YCJIOBHUSA JKECTKOCTH. METOJl HAYaIbHBIX MapaMeTpoB. | paHuUIbI

MIPUMEHHUMOCTH.
Jlureparypa: [3, c. 122-179], [4, ¢.259-329].

Meroanueckue ykazaHus

Ota Tema siBisieTcs camoit 0osbiIoi B Kypce «ConpoTUBIEHUE MaTepUa-
noBy». C 3ajauaMi OLEHKU MPOYHOCTHU MPU U3ruOe MPUXOAUTCS 4acTO BCTpe-
yaThCsl B TeXHHKE. [lepBbIM 3Tanmom pelleHus 3ajJayu pacueTra Ha MPOYHOCTH
MIpU TJIOCKOM W3THOE SIBISIETCS TOCTPOEHHE 3MIOP BHYTPEHHUX CUJIOBBIX (haK-
TOPOB (MOMEPEUHBbIX CHUJ, U3THOAIOIINX MOMEHTOB) U OIpPEACICHUE OMACHOI0
cedyeHus. [Ipu moctpoeHuu >010p U MPU KOHTPOJIE UX MPABUIBHOCTH LEIEC000-
pPa3HO MOJIb30BaThesl AU PepeHInanbHBIMU 3aBUCUMOCTIMHU MEXK]y IOIepey-
HOM CUJION, M3rnbaroiuM MOMEHTOM U MHTEHCHUBHOCTBIO paclpe/ieIEHHON Ha-
Ipy3Kd U CHOPMYIHPOBAHHBIMU 3aKOHOMEPHOCTSIMH, MO3BOJIIONIUMU CTPOUTH
SMIOPHI IO XapAKTEPHBIM CEUCHHUSIM.

Heo6xoauMo oOpaTuTh BHUMaHUE Ha HEPAaBHOMEPHOCTH pacIpeeieHus
HOPMAaJIbHBIX HAIPSKEHUH MO BBICOTE CEYEHHUS MPU M3TMOE U HA TO, YTO MPOU-
HOCTh OaJIKM 3aBHUCHUT OT BEJIIMYMHBI MOMEHTA corpoTuBieHus W. Hago xoporio
MpEACTaBIATh, KaKUM OOpa3oM MOXKHO YBEIMYUTh MOMEHT COINpPOTHUBIICHHS,
BXOJSIINI B 3HAMEHATEIb YCIOBHS MMPOYHOCTH, O€3 YBEJIMUECHUS pacxoja Mare-
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puana. [IpoBeeHHbIN aHATU3 MOKA3bIBAET, YTO U3 BCEX UMEIOIIMXCS TPOKATHBIX
npoduielt HamOoJiee palMOHANBHOU (POpMON ceueHus NMpu U3THOE SBISETCS
JIBYTaBpPOBOE CEUEHHE, OOJbIIas 4acTh IUIOMIAJAN KOTOPOTO COCPENOTOUYEHA B
00JlacTU MaKCUMAaJIbHBIX HOPMaJIbHBIX HampspkeHui. [lpu Hamuuum momeped-
HBIX CWJI B CEUCHUM BO3HUKAIOT KacaTelbHbIe HAMPSHKEHUs, ONpeessieMble Mo
dbopmyne XKypaBcKoro, KOTOpble paclpeieNstoTCs Mo napaboIudecKOMy 3aKo-
HY 1 MAaKCUMaJbHbI HA HEUTPAJIbHOU OCH.

HarnpsixxeHHoe COCTOSIHUE MPU U3ruOe HEOJHOPOJHOE: B TOUKaX, Haubo-
Jiee yJIaJ€HHbIX OT HEUTpalbHOW OCH, BOBHUKAIOT MAaKCUMaJbHbIE HOPMaJIbHBIC
HANpsHKEHUSI U HAMIPSKEHHOE COCTOSTHUE JIMHEWHOE; B TOYKAaX Ha HEUTPaJIbHOU
OCH BO3HHUKAIOT TOJBKO KacaTelIbHbIC HAIPSKEHUSI U HAMPSHKEHHOE COCTOSHUE
XapaKTEepPU3yeTCsl KaK YUCTHIM CABUT; B OCTAJIIBHBIX TOUYKAX BO3HUKAET IJIOCKOE
HaIpsHKEHHOE COCTOsiHKME. PacyeT Ha MPOYHOCTH MPH TUIOCKOM HAIpPSKEHHOM
COCTOSIHUU ITPOU3BOJIUTCS 1O KPUTEPUSIM MIPOYHOCTH.

Jlnst obecnieuenust HaACKHOW pabOThl KOHCTPYKIIMU HEOOXOAUMO COOJIIO-
JICHUE HE TOJIbKO YCJIOBHUS MPOYHOCTH, HO U YCIIOBUSI KECTKOCTH, COTJIACHO KO-
TOPOMY MPOTUOBI U YTkl TOBOPOTA CEYEHUW HE JIOJKHBI MPEBBIIIATH JOMYC-
KaembIX. JJ1a ompeaeneHus: nepemMenieHnid 0anok npu M3rude MOXKHO MOJIb30-
BaThCSl METOJAOM HEMOCPEICTBEHHOTO HWHTErpupoBaHus Aud@epeHnaabHOro
ypaBHEHHUs U30THYTOM ocu Oanku. [Ipu onpeneaeHHOM MOPSKE COCTaBICHUS U
UHTErpupoBaHus Aud@epeHnaIbHOr0 ypaBHEHHUSI U30THYTOW OCH MOJy4aroT
YHUBEPCAJIbHOE ypaBHEHHUE YIPYroil JUHUM OalKu, B KOTOPOM MPOU3BOJIbHBIC
MOCTOSIHHBIE MHTETPUPOBAHUSL TPEACTABISAIOT COOOM HayajabHbIE MapamMeTphl
(mporu6 u yroja moBopoTa B Havajie KOOPAUHAT). DTOT METO/JI ONpeICTEHUS Te-
peMeIleHU pu U3rude Ha3bIBAIOT METOJ0M HaYaIbHBIX MAPAMETPOB.

[locne u3ydeHus 3TOro paszena Kypca MOXHO pemath 3aj1audy 4, BKIIIO-
YEHHYIO B KOHTPOJIbHYIO paboTYy.

Bomnpocs! 11 caMmonpoBepku

1) Kaxkoii Bug geopmariun HazsiBaeTcs usrnoom? Kakue Buasl n3rnda
cymecTByroT? Kakoit Bua n3ruda Ha3pIBa€TCsl YUCTHIM?

2) Kakue BHyTpeHHHE CHIIOBbIEC (DAKTOPBI BO3HUKAIOT B CEYEHUU TIPU T1O-
nepeyHoM u3ruoe?

3) Kak omnpenensercs nomnepeuyHas cuia B ceuennn? KakoBo mpaBuio
3HAKOB?

4) Kak ompenenseTcs n3ruoaromuii MOMeHT B ceueHun? KakoBo mpaBu-
JI0 3HAKOB?

5) Kakossl auddepeHnuanbubie 3aBUCUMOCTA MexXay M, 0 U ¢ U Kak
OHM MCTOJIb3YIOTCS IPU MOCTPOEHUHU AITIOP?

6) KakoBbel 0cOOEHHOCTH MOCTpoeHus 3mop M, () Ha ydacTkax, Tae
€CTb pacrpejeieHHas Harpy3ka g?

7) KakoBbl 0coOeHHOCTH TOCTpoeHus 3mop M, O B TOYKaX, I'Zi€ MPUJIO-
KEHbI COCPEIOTOUCHHBIE CHUJIIBI?
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8) Ilpu xakux ycnoBusiX Ha smope M Bo3HHKAET 3KcTpeMyM? Kak oH or-

penensiercs?

9) Kak nokasaTh, 4TO MOIMEPEYHBbIE CEUCHUS MPU YUCTOM M3THOE OCTaI0T-

Cs INIOCKUMH?

10) Yto Ha3bIBaeTCSl HEUTPATIBLHBIM CIIOEM U HEUTPATHLHON OChIO?

11) Kak omnpenensitoTcsi HOpMaibHble HampsbkeHus npu usrude? Kakoit
BHJ] UMEET 3MI0PAa HOPMAIbHBIX HANPSKECHUN?

12) Ot 4ero 3aBUCUT paguyC KPUBU3HBI HEUTPAILHOTO CIIOS?

13) Yemy paBHa )KECTKOCTb MpHU U3rude?

14) Kak onpenensitoTcsi KacaTelbHbIE HAMPSXKEHUSI TIPU MOMEPEUYHOM U3-
rude. Kakoll BuJ nMeeT 3mopa KacaTeldbHbIX HAINPSHKEHUM MPU U3-
rube AJist OanKu: IPsIMOYTOIBHOIO CEUEHHUS; IBYTABPOBOIO CEUCHHUS ?

15) Kakue ceueHus sSBISAIOTCS pallioHaIbHbIMU Tpu u3rude? Ilouemy?

16) Kakue momepedyHble CEUCHUS SBISIOTCS PaIlMOHAIBLHBIMH IS 0allOK
13 XPYIKHAX MATEPUATOB?

17) Kak onpenenstoTcs riiaBHbIE HAMPSKEHUS TPU MOTIEPEUHOM U3ruoe ?

18) 3anummurte ycnoBue MPOYHOCTH MPU U3rude?

19) Kak BerumucisieTcs moTeHIMaIbHas SHeprus aedopMaruy u3ruoa?

20) Kak 3anuceiBaetcsa obuiee auddepeHiuaibHoe YpaBHEHUE U30THY-
Tol ocu Oaniku? Kak HaXoAsT MOCTOSTHHBIE UHTETPUPOBAHUS?

21) Kak onpenensitoT HauOONIBIIYIO BEIMYUHY ITporuda?

22) B dem 3akiroyaroTcsi MPEeMMYIIECTBA METOJIa HAYaJIbHBIX MapameT-
poB?

23) Yrto mpencraBisieT coOOM ypaBHEHHsI METOJIa HAyalbHBIX MapaMmeT-
POB U IOYEMY OHM TaK Ha3bIBAKOTCA?

24) Kak omnpenensitoTCs 3HAYEHUS HEU3BECTHBIX HAYalbHBIX MapamerT-
poB?

3.1.8 CnoxxHO€ CONPOTUBJICHHUE.

OO6mwmit cnyyail 1elCcTBUS CUJI HA CTepKEeHb. BHyTpeHHUe cuiioBble (ak-
TOPBI U UX BMIOPHI B MPOCTEUIINX TUIOCKUX, IJIOCKO-MIPOCTPAHCTBEHHBIX U MPO-
CTPAHCTBEHHBIX PAMHO-CTEPKHEBBIX CUCTEMaX, BKJIIOYAsl CTEPKEHb C JIOMAaHOMU
0CbI0. XapaKTepHbIE CIy4au CIOKHBIX BUAOB AehOopMalluK CTEPKHEHN (CI0KHO-
o0 CONPOTHUBIICHHUS): TUIOCKUM TOMEPEUHBbIM M KOCOM H3rHb, BHELIEHTPEHHOE
JENUCTBHE MPOJOJIBHON CHIIBbI, OCEBOE PACTSKEHHE (CXKaTHE) ¢ U3TMOOM M (MK )
KpY4YEHUEM.

Kocoii u3ru6: ncxoanbie TpeAnOChUIKHA, TPUHIIUI JIMHEHHOTO HAIOKEHUS
(HE3aBUCUMOCTHU ACHUCTBUS CHII), SMIOPHI BHYTPEHHUX CUIIOBBIX (PAKTOPOB U Ha-
MPSKEHUN, OMpPEIeNICHUE MOJI0KEHUs CUJIOBOM M HYJEBOW (HEUTpanbHOM) JH-
HUW U OMAaCHBIX TOYEK B MOIMEPEUYHBIX CEYEHUAX, PACUETHI HA MPOYHOCTH, OCO-
OEHHOCTH M0100pa CEYEHUM, ONpeAesICHHE MPOruOOB U YII0B MTOBOPOTA.

BHeneHTpeHHOe NeNCTBUE MPOJOJIBHOM CHIIBI: 3IIOpPAa HOPMAJIBHBIX Ha-
NpSKEHUW, CUJIOBas W HyJieBas JIMHUM, yclioBUE NpouHocTu. [loHsATHE O siape
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ceyeHus. OmpenesnieHUe TpaHUIl siApa ceueHus s OalloK MPSMOYTOJBHOTO,
KpPYIJIOTO U JIByTaBPOBOTO CEYEHUH.

Kpyuenue ¢ u3rubom u (Miam) oCEeBbIM PACTSKEHHEM (CXKATHEM) CTEPKHS
KpPYIJIOTO WJIM KOJIBIIEBOTO (KOHIEHTPUUYECKOTO) MOMEPEYHOr0 CEYEHUs: HOP-
MallbHbI€, KacaTeJbHbIC U TJIABHBIE HAMPSOXKEHUS, pacueThl Ha IPOYHOCTD IO IK-
BUBAJICHTHBIM HAIpPSKEHUSM, HAWJIEHHBIM IO OJIHOM W3 Tumnote3 (Teopuid, Kpu-
TepUeB) MPOYHOCTU. M3rub u KpydyeHue cTep:KHEHl MPsSMOYTOJbHOTO IMOmnepey-
HOTO C€UEHHUSI. YUET MPOAOIbHOU CUITBI.

OO6mwmit ciayyait CJI0KHOTO COMPOTUBIICHUS.

Juteparypa: [ 3, c. 195-211], [4, c. 352-380].

Meronnueckue ykazaHus

[Ipu pemenuu 3a1ay Ha CIOKHOE COMPOTUBICHUE MOJIb3YIOTCSI MPUHIIN-
MIOM HE3aBUCHMOCTH JI€UCTBUS cuil. M3ydyeHHe CIOKHOIO COMPOTUBJICHUS Ha-
YUHAIOT C Kocoro u3ruba. HelitpanbHasi TMHUS PU KOCOM M3ru0e HE MepreH-
JTUKYJISIpHA IUIOCKOCTH JACHCTBUSI BHEIIHUX CHUJI, @ IJIOCKOCTh, B KOTOPO pacmo-
JI0’KEHBI TTOJIHBIA MPOTU0 MPU KOCOM U3rHOe, HE COBMANAET C MIOCKOCTh BHEII-
HUX cuil. [lonHblii mporu® NeprneHIuKyIsIpeH HeUTpadbHOUW JIMHUU. SIBIEHUE
KOCOT'0 M3ruba 0COOEHHO OIMACHO JUIsl CEYEHUI CO 3HAYMTENIHHO OTJIMYAIOIIUMHU-
Csl IpYyT OT JApyra TrilaBHBIMM MOMEHTAMHU MHEPUUU (HAmpUMEp, NIl TBYTABPA).
baniku ¢ TakuM cedeHreM Xopouio paboTaroT Ha U3THO B IJIOCKOCTH HAMOOIb-
1Iel )KeCTKOCTH, HO JIaXe MPU HEOOJBIINX YIJIaX HAKJIOHA IJIOCKOCTH BHEIIHUX
CUJI K TUIOCKOCTH HamOOJIbIIIEH )KECTKOCTH B OaikaX BO3HHMKAIOT 3HAYUTEIbHbIC
JOTOJIHUTENIbHbIE HanpsbKeHUst u neopmaruu. s Gajiku Kpyrioro ce4eHus
KOCOW M3ru0 HEBO3MOXKEH, TaK KaK BCE IEHTPAJIbHbIE OCU TaKOTO CEUEHHUS SB-
JISIFOTCS TJIABHBIMU OCSIMU, U HEHUTpaJIbHBIN CJIOM Bceraa OyJeT MepreHIuKYs-
pEeH IJIOCKOCTU BHEWHUX cuil. Kocoil n3rud HeBO3MOXKEH TaKxke JUisl KBajpaT-
HOT'O CEUYEHMSI, HO JIJI1 TAKOT'0 CEYEHUs PEIlIEHHE BOIPOCa O MPOYHOCTH 3aBUCUT
OT TOJIOXKEHHUSI IJIOCKOCTH BHEIIHUX CHUJ, TaK KaK MOMEHTBI CONPOTHUBIICHUS
KBaJpaTHOTO CEYEHHUs HEOJIMHAKOBBI OTHOCUTEIBHO Pa3IMYHBIX LIEHTPAIbHBIX
oceil (XOTsI MOMEHTbI UHEPIIMM OTHOCUTEIBHO BCEX IEHTPAJIbHBIX OCEH pPaBHbI
MEXKIy cOOOH, KaK U JyIsl Kpyriioro ceuenust). [Ipu pacrnonokeHun BHEIIHUX CHIT
B JIMaroHaJbHOMN IJIOCKOCTH pacyeTHbIC HAIPSKEHUsI B OajKe KBaJIpaTHOIO ce-
yeHus OyayT OoJibllie, YeM B Clly4yae, KOrja IUIOCKOCTh BHEIIHUX CUJI Hapai-
JiebHA TPaHsIM OaKH.

[Ipu ompeneneHnn HANpPSHKEHUM B Clydae BHELIEHTPEHHOTO PACTSKEHUS
WJIU C)KAaTHsl HEOOXOAMMO 3HATh MOJIOKEHUE TJIaBHBIX IIEHTPAJIbHBIX OCei ceue-
HUA. OT 3TUX OCEHl OTCUUTHIBAIOT PACCTOSIHUE TOUKHU MPUIIOKEHHUS CUIIBI U TOY-
KM, B KOTOPOU onpeAenstoT HanpsbkeHus. Ciaeayer oOpaTUTh BHUMAaHUE Ha TO,
YTO MPUJIOKEHHAsI SKCUEHTPUYHO CHKUMArolasi Cujia MOXET BbI3BaTh B MOIIE-
PEYHOM CEYEHUHU PACTITUBAIONINE HANpsKeHUs. B 3TOMl CBSI3U BHELIEHTPEHHOE
cKaTue sBisieTcsl HauboJsiee OMACHBIM IS CTEPKHEH MX XPYINKUX MaTepuaioB
(xkupnuya, 0€TOHA), KOTOpbIE CIa00 COMPOTUBIISIIOTCS PACTATUBAIOLIUM YCHIIU-
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aMm. HeoOxonumo HayuyuTbesl IJIsi TMPSIMOYTOJBHOTO CEUEHHs] YCTaHABIUBATH
MPUMEPHOE TOJIOKEHHE HEUTPANIbHON JIMHUU TPU Pa3IUUYHBIX MOJOKEHUAX
MPOAOJIbHOM CHWIIbL. [Ipy 3TOM Ba)XHO MOMHUTH OCHOBHYIO 3aBUCUMOCTB: €CIIH
TOYKA MPUIIOKEHUSI CUJIBI HaXOAUTCS BHYTPH siApa CEUYEHUs, TO HEUTpajbHas
JIVHUS MPOXOAUT 3a MpeaeaMu MOMEPEYHOTO CEYCHHUS; €CIM TOYKA MPUII0XKE-
HUS CWIbl HaXOAWTCS BHE si/[pa CEUEHHUs, TO HEUTpalibHasl JUHUS MEepeceKaeT
MONEPEYHOE CEYEHNUS U AETUT BCE CEUCHHE HA PACTSIHYTYIO U CKATYIO 30HBI.

B cnydae usruba ¢ kpyueHHEeM BO3HUKAIOT HOPMAJIbHbIC HAIPSHKEHUS G
OT U3ru0AaroIIero MOMEHTa, KacaTeIbHbIC HANPSHKEHUS T OT KPYTAILIETO MOMEH-
Ta ¥ MPOBEpPKa MPOYHOCTU OCYLIECTBIISIETCSl 1O TJIABHBIM HampsbkeHusiM. B 00-
HIEM CJIy4ae CIIOXKHOTO COINPOTHUBIIEHUS, KOTA CTEPKEHb HCHBITHIBAET OIHO-
BPEMEHHO pacTsiKeHUE (CKaTue), U3rud B JIBYX IUIOCKOCTSIX M KpydeHUE Ha-
MPSKEHUS B KAKOM-IMO0 MONEPEYHOM CEUCHUU CTEPKHS 3aBUCAT OT BEJIMUHMHBI
M, M, M., N, O, O, 111 KOTOPbIX CTPOAT DIIIOPHI U ONPEAEIAIOT ONACHYIO
TOYKY B OITACHOM CEYEHHUH.

[Tocne m3ydeHus 3TOro paszaena Kypca MOXKHO pemaTrh 3agadud 5 u 6,
BKJIFOYEHHBIE B KOHTPOJIBHYIO padoTYy.

Bomnpocs! s caMmonpoBepku
1) Kakoit ocHoBHOM npuHIMT «CONMPOTUBICHUSI MaTEPHUAIIOBY HCIOJIb3Y-
€TCS MPU PACUYETE HA CIOKHOE CONPOTUBICHUE?
2) Kakoii cimyuaii n3ruba Ha3pIBaeTCsi KOCHIM U3THOOM?
3) CoueTaHueM Kakux BUAOB U3ruda sBISIETCS KOCOU U3THO?
4) B kakux TOYKax MpPU KOCOM HU3rHMOE BO3ZHUKAIOT HAMOOJbIIWE HAIpsi-
KEHHS?
5) Kak HaxoauTcs MoJ0KeHUe HEUTPaIbHON JTMHUU ITPU KOCOM U3rude?
6) Kak onpenensiercst moJioxeHHWEe ONMACHBIX TOYEK IMPHU KOCOM u3rude?
7) Kak onpenensatorcs nepopmanin mpu Kocom uzrude?
8) Mosxker 51 6asika Kpyrjiaoro rmonepeyHoro CeYeHus: UCIbIThIBATH KOCOU
u3rud?
9) Kakumu cunaMu BbI3BIBAE€TCS BHEIEHTPEHHOE PACTSKEHHME WUIIM CxKa-
THE?
10) Kaxkoit koMOuHaIMEN TPOCTHIX BUJOB COMPOTUBICHUS MOXKHO MPE/I-
CTaBUTh BHELICHTPEHHOE PACTSKEHUE UJIU C)KATUE?
11) Kak onpenensitoTcsi HOpMajabHbIE HANPSDKEHUS MPU BHELIEHTPEHHOM
PaCTSIKEHUU-CKATUN ?
12) Kak omnpenensiercst moiokeHre HanuOosee OMACHBIX TOYEK MPHU BHe-
LEHTPEHHOM PaCTSIKEHUU WUJIU CKATUU !
13) Yrto Ha3bpIBaeTCA AAPOM CEUCHUS?
14) Kak ctpouTtcs siapo ceueHus?
15) Yemy paHO HaNpsKEHHE B LEHTPE TAKECTH MOMEPEYHOIO CEUCHHS
IIPY BHELICHTPEHHOM PACTSIKEHUU WUJIU CKATUU?
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16) Kakoe monokeHue 3aHMMaeT HEUTpajabHAs JUHUS, KOTJa MPOI0JIb-
Has CHJIa MPUJIOKEHA K BEPIIMHE SApa CEUSHUSs ?

17) Kakue BHyTpeHHHE CHIIOBBIE (DAKTOPHI BO3ZHUKAIOT B MONEPEYHOM
CEUYEHUU MIPU COBMECTHOM JICHCTBUU U3rHbOa U KpydeHHUs ?

18) Kaxkue HanpspkeHHs BOZHHKAIOT B MONEPEYHOM CEUEHUU MPU U3rude
C Kpy4eHHem?

19) Kak HaxonaaT omacHble TOYKH KPYIJIOTO MOMEPEYHOTO CEUYECHUS MpPU
u3rude ¢ KpyueHvem?

20) Kak HaxomuTcsi BeTWYMHA MPUBEJACHHOTO MOMEHTA IO Pa3UYHbIM
KpUTEPUSAM TMPOYHOCTH MPHU HU3rHOE C KpyueHHeMm Opyca Kpyryioro
MOMEPEYHOr0 CEYCHUS ?

21) Kak paccuutTbhiBaeTCsi Ha MPOYHOCTb OpPYC KPYrioro MOMEpPEeYHOro
CEUYEHUS MPU U3THOE C KPYUECHHUEM U PACTSIKEHUEM?

22) Ilo xakoMy W3 KpUTEpPUEB MPOYHOCTU (TPETHEMY HIIM YETBEPTOMY)
MOJy4YuTCs OOJbIIasi BEIUYMHA PACUETHOTO MOMEHTA MPU 3aJJaHHbBIX
3HAYEHUSX U3TMOAIOIIET0 U KPYTALIEr0O MOMEHTOB?

3.1.9 DHepreTryeckrne METOABI ONPEICICHUS IEPEMEILIEHNUN

[loTenuuanbHas 3HEprus B 00IIeM ciiydae HarpyxeHus. OmnpeneneHue
nporu0oOB W YrioB MOBOPOTa B Oajikax HHEPreTUYECKUM METOJOM WU C HC-
MOJIb30BaHUEM BTOPOMl Teopembl Kactunnuano: obuiee nmpeAcTaBieHUe U orpa-
HUYEHHOCTb 3TUX croco0oB. OnpeaeneHre nepeMenieHni MetoaoM MakcBesia
- Mopa. Briuucnenue nnterpana Mopa o npasuiy Bepemaruna u mo gpopmyie

Cumricona. @opmyIibl IEPEMHOKECHUS TPATICIUN.
Jluteparypa: [3, c. 183-194], [4, c.381-415]

Meroanueckue ykazaHus

KpoMme paccMOTpeHHBIX cIOCOOOB BBIYUCIIEHHUS MPOTHMOOB U YIJIOB MOBO-
poTa ceueHui 0anoK CyIEeCTBYEeT METOJ, MPUTOAHBIN SISl onpeaenaeHus aedop-
Maluil JIOOBIX YIPYTrUX KOHCTPYKLHM, OCHOBAHHBIM Ha NMPUMEHEHHHM 3aKOHA
coxpaHeHus sHeprur. OIHUM M3 TaKUX METOJOB sABiseTcs Teopema Kactui-
JINaHO, KOTOpas MO3BOJISET ONPEIEIATh TOJBKO NEPEMELICHUS TOUYKU MPUIIOKE-
HUS CWIBbI 110 HAMPAaBJICHUIO 3TOW cuiibl. bojiee oOMM METOAOM OmpeeeHus
nepeMeleHnit 00l TOYKM U O J0OOMY HAMPABICHUIO SIBISIETCS METO]
Makcemna — Mopa, KOTOPBIM B 3HAUUTEIBHON CTENIEHN BBITECHWI HA MPAKTUKE
npuMeHeHne teopemsl Kactrmimmmano. MeToa 3TOT 10CTATOYHO TPYAOEMKHUM, HO
YHUBEPCAJIbHBIA U B CIIPABOYHUKAX OOBIYHO MPUBOMASTCS TaOIUIIBI UHTETPAJIOB

[MMP°dx nns HauboJlee 4acTO BCTPEUYAIOIIUXCS TUIIOB HAaTPY30K.

B caydae ecnu onHa U3 mepeMHOXKaeMbIX (PYHKIUNA JTUHEWHAs], TO omnepa-
A0 UHTETPUPOBAHUS MOXKHO YNPOCTUTh. DTOT METOJ, MOJTYUYUBIINNA HAa3BAHUE
MeTOJla TIEPEMHOKEHUs AM0p, Obul paspaboran A.H. BepemaruubiM U HOCUT
ero uMs. BaXXHO MOMHUTB, YTO TAKOE «IIEPEMHOKEHUE S0P BO3MOKHO JIWIIb
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Ha y4acTKe, OrPaHUYEHHOM OJHOM mpsmoit 0e3 u3inomoB. [losTomy mpu BeIuMC-
JICHWH TIEpeMeIleHUN ceueHni Oaiok crmocobom Bepemarmuna muterpan Mopa
0 BCeil JyimHe OalKu HaJl0 3aMEHUTh CYMMOM MHTETPaJoB MO y4acTKaMm, B Ipe-
Jienax KOTOPBIX SMI0pa MOMEHTOB OT €IMHUYHOMN Harpy3Kyd HE UMEET U3JIOMOB.

K uncny obmux teopeM «ConpOTUBICHUS MATEPHUAIIOB» OTHOCSITCS TE€O-
pPEMBI O B3aUMHOCTH paboT U nepemeinieHuid. TeopeMa 0 B3aUMHOCTHU Mepeme-
IICHUN MO3BOJISIET 3HAUYUTENBHO YIPOCTUTh PACKPBITUE CTAaTUYECKON Heompeie-
JUMOCTHU CTE€PKHEBBIX CUCTEM METOJIOM CHJI.

Bormpocs! 11 camonpoBepKu

1) Kak BbIpakaeTcsi MOTEHUHUANIbHAs SHEprusi aedopmanuu B 0OIIeM
Cly4ae Harpy>KeHus?

2) Kak dbopmynupyercs reopema Kactunnuano?

3) B uem HenoctaTku Teopembl Kactumnunano?

4) Yo Ha3bIBAETCS IPY30BBIM U €AMHUYHBIM ((DUKTUBHBIM) COCTOSTHUEM ?

5) B xakom mopsiike MpOU3BOJUTCS ONpPEIETICHUE JTUHEUHBIX U YTIOBBIX
nepeMenieHnii no meroay Makcgesia — Mopa?

6) B uem mpeumymiectBo Mmetoa Makcgeinna — Mopa?

7) Kak nmpou3BoauTcs epeMHOKEHHE 0P o MeToay Bepemaruna?

8) Kak no mpaBuny Bepellarnna npousBOAUTCS MNEPEMHOXKEHUE DITIOD,
OTPaHUYEHHBIX JIOMAHBIMU JIMHUSIMU ?

9) Kak dhopmynupyercsa TeopeMa 0 B3aUMHOCTU padoT?

10) Kak popmynupyercs Teopema 0 B3aUMHOCTH IIEpeMEIIEHUN?

3.1.10 Pacdet craTuyeCKH HEOMPEAECTUMBIX CUCTEM METOJIOM CHII

Cratnuecknidi M KUHEMAaTUYECKUW aHajdu3 CTPYKTYpbl MPOCTEHIINX
cTep>kHeBbIX cucteM. [loHsTHe o crenensx cBoOOabl U CBs3siX. CBsI3u HEOOXO-
nuMble 1 JuiHue. CTeneHb CTaTUYECKON HeonpeaeauMocTu. [Ipumepsl pacuera
OJIMH pa3 CTaTUYECKH HeoMmpeaeTMMbIX 0a10K. OCHOBBI METO/A CHJI IIPH pacueTe
MPOCTEUIINX CTATUUYECKU HEOMPEIASTUMBIX CTEP)KHEBBIX CHUCTEM: BBIOOD JIMIII-
HHUX HEWU3BECTHBIX, OCHOBHAs CHCTEMa, KaHOHHUYECKas (opma 3aluCHU YCIOBUM
COBMECTHOCTH Je(opMaluii i PaCKPBITUS CTaTHYECKOW HEOMPEaCITMMOCTH,

cTaTuyeckas u AeopMalluOHHASI IPOBEPKHU.
Jluteparypa: [3, c. 227-242], [4, c.417-453]

Meroanueckue ykazaHus

B pazgene 3.1.2. pacCMOTpEHO pENICHUE CTATUYECKH HEOMPEICTIMMBIX
CUCTEM, HCHBITHIBAIOIINX OCEBOE PACTSHKEHHE WIIM CxKaTue. PeandbHble KOHCT-
pyKuuu (pambl, PepmMbl) MOTYT OBITh IJIOCKUMHU U MPOCTPAHCTBEHHBIMU, B TO-
MEPEYHBIX CEUCHUSX KOTOPBIX MOKET BO3HUKATh IIECTh BHYTPEHHHUX CHUJIOBBIX
¢dakTopoB. Ilpu packpbITUM CTAaTHYECKOW HEOMPENETMMOCTH TaKHX CHCTEM
MOJIB3YIOTCSI METOJOM cuil. [IpuHUMarOT ciaeayronuii mopsigok pacyera: 1) omn-
PENENSIOT CTENEHb CTATUYECKOW HEONPENETUMOCTH; 2) BHIOMPAIOT OCHOBHYIO
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CUCTEMY IyTeM OTOpachIBaHUSI TaK Ha3bIBAEMBIX «JIUIITHUX» CBSI3€H, T.€. CBI3EH,
HaJIO)KEHHBIX HAa CHUCTEMY CBEPX HEOOXOJMMOr0 YMCIia, 00ECIeUHnBaIOIIETO KU-
HEMATHUYECKYI0 HEM3MEHSEMOCTh CUCTEMBI; 3) 3aMEHSIIOT JIeUCTBHUE OTOPOIIEH-
HBIX CBSI3€M HEM3BECTHHIMU CUJIAMHU U 3arpyXar0T OCHOBHYIO CHUCTEMY 3aJlaH-
HBIMU Harpy3kKam# U TMOJY4YalOT SKBUBAJICHTHYIO CUCTEMY; 4) COCTaBISIIOT Ka-
HOHUYECKHE YPaBHEHHSI METOJla CUJI, BBIPAXKAIOIIME PABEHCTBO HYJIIO IMepeMe-
HICHUN MO HAIPaBJIEHUIO JIMIIIHUX HEU3BECTHBIX; 5) OJJHUM U3 METOAOB (METOJ
Mopa, metoa Bepenaruna) onpenenstoT KodQhUIUEHThl KAHOHUYECKUX YpPaB-
HEHUM, KOTOpbIE MPEACTABISAIOT COOOM MepeMelieHus; 6) pelalT CUCTEMY Ka-
HOHUYECKUX YPABHEHUU U TaKUM 00pa3oM OMPEAeIISIIOT HEU3BECTHHIE PEAKIIUH,
T.€. PACKpPBIBAIOT CTAaTUUECKYIO0 HEOMPENeIUMOCTh. [l pacuera Ha MPOYHOCTH
Janee CTPOSIT AMIOPHI BHYTPEHHUX CHUJIOBBIX (PAKTOPOB, OMPEICISIOT OMACHOE
CEUYEHHUE U MO COOTBETCTBYIOIIEMY YCIOBHUIO MPOYHOCTH OCYIIECTBISAIOT pacuet
Ha MPOYHOCTb.

Bomnpocs! 11 camonpoBepku

1) Kakue cuctembl Ha3bIBAIOTCS CTATUYECKU HEOTIPEACTIUMBIMHU ?

2) Kak onpenensieTcsi CTeNeHb CTATUYECKONW HEONPEIeTUMOCTH?

3) Kakas cuctema Ha3bIBa€TCs KHHEMATHUECKU HEU3MEHSIEMOM ?

4) Yemy paBHa CTENEHb CTAaTUYECKOW HEOMPENETUMOCTH 3aMKHYTOTO

KOHTYpa?

5) Uro npencrapisieT coO0i OCHOBHAsI cucteMa?

6) Yto Takoe »KBUBAJICHTHAsl cucTema?

7) Hanumure cucteMy KaHOHMYECKUX ypaBHEHHU. UTO BbIpakaeT Kax-

J0€ U3 KAHOHUYECKUX YPABHCHUM ?

8) B kakoMm mnopsiake Mporu3BOAUTCS pacUeT CTATUUECKU HEOMPEAETUMBIX

cucreM?

9) IlepemHOXEHUEM KaKUX JMIOP OMPEAEISIIOTCS KO3(PPUUIUEHTHI U TPY-

30BBIE WIEHbl CUCTEMbl KAHOHUYECKUX YPABHEHUN?

10) Kakumu npuemMaMu MOKHO IOCTPOUTH OKOHYATENBHYIO (CyMmap-
HYI0) SIIOPY U3rHOAOIIMX MOMEHTOB?

11) Yro crnemyeT MmoHUMATh MOJ PAllMOHAIBHBIM BBIOOPOM OCHOBHOM
CUCTEMBI?

12) Kakue pambl Ha3bIBAIOTCS CUMMETPUYHBIMH, a KaKyl0 OCHOBHYIO
CUCTEMY 11eJIeCO00pa3HO BBIOpATH MpH UX pacyeTe?

13) Kakue Hens3BeCTHbIE BO3HHUKAIOT B CEYEHUU PAMbI IO OCH CHMMET-
pUH IIpU JEUCTBUM HA HEE CUMMETPUYHOW HATPY3KH, U KaKUE — IPHU
JNEUCTBUH KOCOCUMMETPUYHOU HATPY3KU?

14) Kakxumu criocodamMu MOXHO MOCTPOUTH 31opsl M, Q, N B 3agaHHOM
CTaTHYECKH HEOIPEICIUMON CUCTEME TIOCJIE TOr0, KaK HAalICHbI 3HA-
YEHHUSI HEU3BECTHBIX ?

15) Kak npousBoauTcsi cTaTUYecKasi IpOBEPKA OKOHUYATENbHBIX 3MIOP
M, Q, N?
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16) Ha gem ocHOBaHa M Kak MPOU3BOIUTCS JAe(opmaliMoHHas MpOBEpKa
OKOHYATEJIbHOM AMIOPHI U3THOAOINX MOMEHTOB?

3.1.11 YcToitunBOCTh paBHOBECHS 1€POPMUPYEMBIX CUCTEM

[TonsiTue 00 yCTOMYMBBIX U HEYCTOMUYUBBIX (popMax paBHOBecus. Kpuru-
yeckue Harpy3ku. [lpomonbnbiii u3ru6. OmacHOCTh MOTEPU YCTOMYUBOCTU:
MPUMEPHI U3 MPAKTUKHA SKCIUTYyaTallMd MAalluH U COOPYXEHHH. Y CTOMYHMBOCTH
MPSMOJIUHENHON (POPMBI CHKATHIX CTEpPKHEH B yrpyrou craguu: dopmyna Dii-
Jiepa, TpaHulbl €€ MPUMEHUMOCTH, YUYET PA3JIUYHBIX CIIy4aeB OMOPHBIX 3aKpeM-
JICHUU CTEepP>KHEH, MOHITUE O THOKOCTU U MPUBEACHHOM JTnHEe cTepxkHsa. [loTe-
P YCTOMYMBOCTHU NIPU HANPSKEHUSIX, MPEBBIIAOIINX IPEAE TPONOPLHOHANb-
HocTh. PopMyna SICMHCKOTO JJisi ONpeneieHusl KpuTudeckon cuibl. lloctpoe-
HUE€ TOJIHOTO TpaduKa 3aBUCHUMOCTH KPUTHYECKUX HAMPSKEHUM OT THOKOCTH
CTEPXKHS.

[IpakTHuecKnil METOJ pacyueTa CKaThIX CTEPKHEW Ha yCTOMYMBOCTH. Mc-
MOJIb30BaHUE KOA(DPUIIMEHTA CHIKEHUSI OCHOBHBIX JIOMYCKAEMbIX HAIPSKEHUM
WJIU PACUETHBIX CONMPOTUBICHUN (KO3 puiirenTa npooibHOTO U3ruda).
[lonsiTue o MpoaoaBHO-TIONIEPEYHOM M3THOe. OCOOEHHOCTH 3a7auM B CBSI3U C €€
HEJTMHEUHOCTBIO: pacyeT Mo 1e(pOpMUPOBAHHOMY COCTOSIHUIO, HEPUMEHUMOCTb
MIPUHIIUIIA HE3aBUCUMOCTHU JICUCTBUS CHJL.

Jlureparypa: [3, c. 255-270] [4, ¢.560-586],

Meroanueckue ykazaHus

Bo Bcex mpenpiaymmx pasaenax Kypca Kacaiauch pacd4e€TOB Ha IPOYHOCTH
U J)KECTKOCTh. B 3TOM pazjene U310KeH pacuer Ha ycToluuBocTh. CiaeayeT o0-
paTUTh BHUMAaHUE HA TO, YTO JOCTATOYHO MPOYHBIE KOHCTPYKIIUH YaCTO OKa3bI-
BaIOTCS HEPaOOTOCIIOCOOHBIMU HM3-3a OMACHOCTU HECOXPAHEHUSl MEePBOHAYAIIb-
HOM (hOpPMBI paBHOBECHS, T.€. U3-3a MOTEPH YCTOMUMBOCTU. OMACHOCTH SBJICHUS
MOTE€PU YCTOMYMBOCTH 3aKJIIOYAETCA B TOM, UTO OHO MOKET HACTYIIUTh MPH Ha-
MPSDKEHUN 3HAYUTEIIbHO MEHBIIEM IMpenesia NPOYHOCTH Marepuana. JTO Ha-
MPSKEHUE HA3bIBACTCS KPUTHUYECKUM. [[71si cTepikHed O0MbIIoil THOKOCTH KpH-
TUYECKOE HAMpSHKEHUE MOXKHO ompeAenuTh no (popmyne Diinepa. Mccnenona-
Hug npogdeccopa @.C. SCHUHCKOTO MO3BOJWIM YCTAHOBUThH BEJIMUMHY KpUTHYE-
CKOI'0 HAMPSHKEHUS JJI CTep)KHEW Mallod U cpeiaHeidl TMOKOCTH, IJii KOTOPBIX
dbopmyna Dinepa HenpuMeHuma. Jlomyckaemoe HampspKEHUE MPU pacyeTe Ha
YCTOMYUBOCTD JAOJIKHO OBITh MOHUKEHO MO CPABHEHHUSI C TOIMYCKAaeMbIM Hampsi-
EHUEM Ha 0CEeBO€ CokaThe. BenmnuuHbl KO3(PPUIHUEHTOB ¢, YUUTHIBAIOIIUX 3TO
MOHUKEHUE JIJIs1 CTEPKHEU pa3IMYHON THOKOCTH U JJIsl pa3IuYHbIX MaTEPHUAJIOB,
MPUBOAATCA B CIpaBOYHOM nuteparype. Cieayer oOpaTuTh BHUMaHHE Ha TO,
YTO MpPHU NMOAOOPE CEUEHUSI MPUXOJUTCS HECKOJIBKO pa3 MPOU3BOAUTH BBIYHUCIIE-
HUS, IPUMEHSISI CTIOCO0 MOCIIEI0BATEIbHBIX TPUOIMKEHUH.

[Tocne u3ydeHus 3TOM TEMBI MOKHO pEeIIaTh 3a7a4y, BKIIOUEHHYIO B KOH-
TPOJIBHYIO paloTYy.
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Bormpocs! 11 camonpoBepKu
1) B uem 3akmitouaercs SIBICHHE MOTEPU YCTOMUMBOCTH CKATOTO CTEPXK-
H?
2) Kakas cuia Ha3bIBaeTCs KPUTHUECKOM ?
3) Kak ompenensieTcs KpUTUUECKOE HaAIPsKEHHE?
4) Kak onpenensieTcst KpUTHYECKas cuiia no Dumnepy?
5) Kak u3MmeHuTCs BEIWYMHA KPUTUYECKON CWIIBI JJI1 CTOMKH KPYTJIOTO
MONEPEYHOr0 CEYEHUS MPU YMEHbIIICHUU AuaMeTpa B 2 pa3a?
6) Kak u3aMeHUTCS BeIMYMHA KPUTHUYECKOM CHUJIBI MIPU YBEIWYEHUU JJIH-
HbI CTOMKH B JiBa pa3a?
7) KakoBbl nipejiensl npuMeHUMOCTH (popMyinsl Ditnepa?
8) Uto Ha3bIBaeTCsi THOKOCTHIO CTEPHKHS?
9) Kak yuuthiBaeTcs cnoco0 3aKperuieHus KOHIIOB CTEP>KHS MPHU OTpeie-
JIEHUU KPUTHUYECKOU CHUIIBI?
10) Kak ompeznensieTcss KpUTHYECKOE HAMPSKEHUE ISl CTEPIKHEN Maoi
U cpeaHel ThoKocTu?
11) Kaxkoit Bua umeet rpa@uk KpUTUIECKUX HAMPSIKEHU ?
12) KakoB mnopsimok pacyeTta Ha YCTOMUMBOCTH MO KOIPDUIIMEHTY
YMEHBIIIEHUSI OCHOBHOTO JIOMYCKAEMOTO HaNPsIAKEHUS (@7
13) Kak nonbupaetcsi ceueHue CTEp>KHS MPU pacyeTe Ha YCTONYMBOCTh?
14) Ecnm crepxeHb OMMOOYHO paccuuTaH 1o ¢gopmyse Dinepa B 00-
JACTU €€ HEMPUMEHUMOCTH, OTacHa JIM 3Ta OIMKOKA WK OHA TPUBE-
JIET K Mepepacxoay Marepuaa Ha U3rOTOBJICHUE CTEPKHS ?
15) Yrto Ha3piBaeTCs MPOAOJIbHO-TIONEPEYHBIM U3THOOM?
16) MoHO ¥ NPUMEHSITh PUHIIUI HE3ABUCUMOCTH JIEUCTBUS CUJI TIPU
MPOJI0JIBHO-TIOTIEPEUHOM U3THOE?
17) Kak onpenensitorcs HanOOIbIINE HOPMAJIbHbIE HANPSIKEHUS B IOIE-
PEYHOM CEYeHUU OalKU MPU MPOAOIBbHO-IIONEPEYHOM U3rude?

3.1.12 IIpoYHOCTH NpH HUKIMYECKUX HATPSKEHUSAX

[lonsiTe 00 yCTaJIOCTHOM pa3pyIIEHUH 3JIEMEHTOB KOHCTPYKIHHI U Jie-
Tanei MamuH. Bo3HUKHOBEHNE U pa3BUTHUE YCTAIIOCTHBIX MOBpEXaeHUM. Mexa-
HU3M YCTaJOCTHOTO Pa3pyIICHUS U €ro SIPKO BBIPAKEHHBIM CTOXACTUUECKUN Xa-
paktep. Knaccudukanus pexxuMoB HUKINYECKUX HArPY30K U HampspkeHu. Oc-
HOBHBIE XapakTepucTuku nukia. [Ipenen BeiHOCIUBOCTH. DAKTOPHI, BIUSIIONINE
Ha BBIHOCJIMBOCTb: KOHIICHTpAIIUsl HAMPSDKEHUM, MaciTaOHbIN 3P deKT, kauecT-
BO 00pabOTKU MOBEPXHOCTU, KOIDDUIIMEHT acCUMMETpUHU IUKIa U Ap. DPpdek-
TUBHBIE KOA()PUIIMEHTHI KOHIICHTpAllMU HanpsbkeHud. PacdeTsl Ha MPOYHOCTH
MIpU OJTHOOCHOM HAMPSHKEHHOM COCTOSIHUU M MpH KpydeHuu. Jluarpammel mpe-
JIEBHBIX HOPMaJbHBIX U KacaTelbHbIX HanpsbkeHuil. Onpenenenue ko3 duiim-
€HTa 3amaca yctajaocTHoM mpouyHocTu (hopmynbl Cepencena - KunacomBuin).
JIoJIrOBEYHOCTh TIPU OJTHOPOJIHOM U HEOJHOPOJHOM (CTAallMOHAPHOM U HECTa-
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[IMOHAPHOM) pEKUMaX HUKIMYECKUX HampsbKeHusix. [IpuHImn nuHeMHoro cym-
MHPOBAHUS YCTAIIOCTHBIX MOBPEKJICHUN M TPAHUIBI €r0 NPUMEHUMOCTH. PocT
YCTAJIOCTHBIX TPEIIUH MPH LHUKINYECKOM HarpykeHuu. [loHsATHE O IuKiInde-
CKOW BSI3KOCTH paspyuieHusi. l[lnactuueckue negopmariuu mpu HUKIMYECKUX
Harpy3kax ¥ YCJIOBHUs MajolukiioBoro paspyuieHus. Kpurepuii Kodduna-
Mb3HcoHa.

Jluteparypa: [ 3, c. 311-340], [4, c.652-689].

Meronuueckue yKazaHus

Ot1oT paszaen kKypca «CONpOTUBICHHE MaTEPUANIOBY SIBISETCS BAKHBIM,
Tak kKak 80% Bcex Jeraneil MamuH paboTaeT B YCJIOBHUSX [OBTOPHO-
MEPEMEHHOT0 WM UKJIMYECKOro HarpyeHus. Hago Xopoiio ysSiCHUTh OHSITHE
npejena BBIHOCIMBOCTU U YMETh ONPEACIISITh BIMSHUE aCUMMETPUM ILUKJIa Ha
BEJIMUMHY TpeJiena BRIHOCIUBOCTH. HeoOxoaumo Takke 3HaTh Bce (PaAKTOPHI, OT
KOTOPBIX 3aBUCUT BelMYMHA KOA(PPUILIMEHTa KOHIEHTpAlUU HanpskeHuit. Oco-
00€ BHMMAaHHUE CJeAyeT YAEIUTh BOMPOCAM MOBBINICHUS JOJITOBEYHOCTH IMPHU
HUKJINYECKOM HArpyXEHUHU 3a CUET Pa3TUYHBIX KOHCTPYKTUBHBIX U TEXHOJIOTH-
YECKUX PEIICHUM: MOBBIINICHUE XAPAKTEPUCTUK MPOYHOCTU MHPU JOCTATOUHOM
MJIACTUYHOCTH; CO3JaHUE OJJHOPOJHOU MEIKO3EPHUCTON CTPYKTYpPhl; MPOECKTH-
pOBaHUE BHEIIHUX OYEPTaHUM JieTanieil 0e3 pe3KuX MepexoA0B; TIIaTelbHas 00-
paboTKa MOBEPXHOCTH.

Heo6xoauMo nmoapoOHO paccMOTPETh MPUMEPHI ONPEEICHUs I0MycKae-
MBIX HaNpsOKEHUH 171 AeTajeil, BOCHPUHUMAIOMINX TEPEMEHHbIE HArpy3KH.
[IpaBuiibHBIN BHIOOP JOMYCKAaEMbIX HAMpPsKEHUU U (POPMBI ceueHus obecreyu-
BaeT 0ojiee IKOHOMUYHOE MCIOJIb30BaHUE MaTepualia U CHUKEHHE Beca KOHCT-
PYKITHH.

[TockoNbKy MEXaHU3M YCTaJOCTHOTO Pa3pyIICHUS CYIIECTBEHHO 3aBUCUT OT
YPOBHSI JACHUCTBYIOIIMX HAMNPSKEHUM, TO Pa3IuyaloT MHOTOIMKIOBYIO ycCTa-
JIOCTh, TPU KOTOPOM XPYNKOE pa3pylleHHEe HACTYNAET MPU HAMPSHKEHUsIX, 3Ha-
YUTEJIBHO HIKE MpeJiefia TEKYUECTH U JaXKe Mmpejiesia ynpyroctu 0e3 3aMeTHBIX
MJIACTUYECKUX JleopMaliuii, 1 MaJOIUKIOBYIO yCTaJIOCTh, IPU KOTOPOW pa3-
pYILLIEHUE TPOUCXOIUT MPU YIPYromaacTU4ecKoM aegopmupoBanuu. OIHUM U3
criocoOOB MOBBIIIEHUS CONPOTUBIICHUS JIeTallel UKINYECKOMY pa3pyILICHUIO B
YCJIOBUSIX MAJIOILMKIIOBON YCTAIOCTH SIBJIIETCSI U3TOTOBJICHUE UX U3 LUKINYECKH
YIPOYHSIOUIUXCS METAIITIOB.

Bomnpocs! 11 camonpoBepku

1) Yro Ha3bIBaeTCS UMKIOM HAIPSIKEHUMN?

2) Yrto Ha3bIBaeTCs CPEIHUM, MAaKCUMaJIbHbBIM U MUHUMAJIbHBIM 3Haue-
HUEM LHKJA, aMIUIUTYI0M, KO3G(DUIIMEHTOM aCUMMETPUHN U XapaKTe-
PUCTHKOMW LIMKJIA HATTPSKEHU I ?

3) UYro mpexacraBisieT cOO0M CUMMETPUYHBIN U ACUMMETPUYHBINA LIUKT ?
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4) Yrto Ha3biBaeTcs ycTanocThio? KakoB MeXaHHM3M YCTaJOCTHOTO pa3-
pyueHus?

5) Kak ctpoutcs kpuBasi BBIHOCIUBOCTH?

6) Urto Ha3bIBaeTCS MPEAETIOM BBIHOCIUBOCTH? UTO Takoe mpenen orpa-
HUYEHHOW BBIHOCITUBOCTH?

7) Kak ¢ moMoupio [uarpaMMbl TPeAENIbHBIX HAMPSHKEHUM OMpesesieT-
Csl TIpeJieNl BIHOCIUBOCTU MPU ONpe/IeIEHHOM KO3 PUIueHTe acum-
METpHH 1uKIa?

8) Kak BiMsSIOT pa3Mepsl AeTald HAa BEJIMUMHY Mpejesia BBIHOCIUBOCTH ?
Urto npencraisier co0oit MacmiTabHbIN KOA()HUIIMEHT U OT Yero OH
3aBUCHT?

9) Uro naswiBaeTca 3P(HEeKTUBHBIM KOADPUIIUEHTOM KOHIEHTPALIMKU Ha-
npsbkeHud U kKod(dunreHToM uyBcTBUTENbHOCTU? Kak OHU CBSI3aHbI
MEXKITy COOOM U OT KaKuX (paKTOPOB 3aBUCST?

10) Kak BnusieT Ha BEIMYHMHY Mpejiesia BBIHOCIUBOCTH YUCTOTA MOBEPX-
HOCTH JeTanu’?

11) Kak yuuThIBarOTCs MpHU omnpeneneHun kodpduimenta 3amaca mpod-
HOCTH (B Cllydyae aCUMMETPUYHOIO IHUKJA) (PaKTOPhl, BIUSIONIME Ha
BEJIMYMHY TIpeiesia BBIHOCIUBOCTH ?

12) Kak omnpenensiercss k0o3(QdUIIMEHT 3amaca MPOYHOCTH IJis JeTaau
(Bana), paboTaroiiieil Ha COBMECTHOE JEeUCTBUE U3ru0a U KpyueHus?

13) B yeMm oTirunMe MHOTOIIUKIOBOM M MaJIOLMKIOBOM yCcTaIoCTU?

14) Yto Takoe MATKOE U KECTKOe Harpykenue? B yem cocTouT ux OTiu-
qyue?

15) Kakue mpaktuueckue Mepbl IPUMEHSIOTCS JJis MOBBIIIEHUS JI0ITO-
BEUHOCTHU JeTajnel, paboTalmuX B YCIOBUAX IUKIMYECKOTO Harpy-
HKEHHS?

3.1.13 IIpocreiimme 3axauu Tpu JUHAMAYECKOM HATPYKEHUU

Tunbel AMHAMHYECKUX HArpy30K Ha B3JIEMEHThl MAIIUHOCTPOUTEIbHBIX
KOHCTPYKIMI W jaetanu MamuH. [loHsiTHe O quHaMHuecKoM Ko3(QuiueHTe.
[TonbeM M OmyCKaHWE WM BpPAIIEHUE 3JIEMEHTOB KOHCTPYKLIHM C YCKOPEHUEM.
[Mpunuun danam6epa Pacuetsl Ha ynap. [IpuOnrkeHHBIN y4eT MacChl CTEPHKHS
MIpU yJIapHBIX Harpy3kax. BHe3anHoe npuioXeHue Harpy3KH.

Jlureparypa: [3, c. 282-295], [4, ¢.690-715].

Meronnueckue ykazaHus
B stoMm paspene Kypca pacCMaTpHBAarOTCs JIBa THUIIA 33/a4 OIPEICIICHUS
HaNpsDKEHUN: HAPSDKEHUS B JIETANSAX, JBMKYLIUMXCA C YCKOPEHUEM; HalpshKe-
HUS [IpU yaape. B nepBoM ciydae TMHAMHAYECKOE BO3JAEHUCTBUE CBOAUTCA K J0-
MOJIHUTEIIBHOM HAarpy3Ke, BBI3BAHHOM CUJaMHM HHEpHuu. Bo BTOpoM ciyuae
Y4ECTh CHJIBI MHEPLIMM HEBO3MOXKHO, TaK KaK MPOJOJIKATEIBHOCTD yAapa HEN3-
BECTHA, T.€. BEJIMYMHA ITPOMEKYTKA BPEMEHHU, B TEYEHHE KOTOPOTO MPOUCXOIUT
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MaJICHuEe CKOPOCTH A0 Hyns. HanpshkeHus npu ynape BBIYUCISIOT, IPUPABHUBAS
KMHETUYECKYI0 SHEPIrUI0 yIapsoNIero Tejla MOTEHIUaIbHOU 3Hepruu aedop-
MaIlMy CTEP>KHS, BOCIHPUHHUMAKONIErO yaap. BecbMa CylIECTBEHHBIM SIBISIETCS
TO O0OCTOSITEIBCTBO, YTO HANPSKEHUSI MPU yJlape 3aBUCAT HE TOJBKO OT ILIONIA-
I TIOTIEPEYHOTO CEYEHUS CTEPHKHSA, HO U OT JJIMHBI U MOAYJIsSl YIPYTOCTH Mate-
puana.

Bormpocs! 11 caMmonpoBepKu
1) Kakue Harpy3ku Ha3bIBalOTCS CTAaTUYECKHMMHM, & KaKue JTUHAMUYECKH-
MH?
2) B uem 3akmrovaetcs npuHIiun Jlamamo6epa?
3) Kak BBIUUCISAIOTCA HANPSIPKEHUSI B IETAISX MIPU PAaBHOYCKOPEHHOM I10-
CTyINaTeIbHOM JBHKCHUHN?

4) Uto Ha3bIBaeTCS AMHAMUYECKUM KO3 dUuiiieHTom?

6) OT kakux (akTOpOB 3aBUCSAT HAMNPSKEHUS B 000J€ BpaIlalOIIETOCs
KoJib1ia?

7) Kakoe siBneHHe Ha3bIBaeTCS yaapom?

8) Kak onpenensitoTcst HanpsKeHUs npu yaape?

9) Uemy paBeH nuHamudeckuit kKorPuiueHT npu yaape?

10) Kak m3meHuUTCs HanpsbKeHUE MpU MPOJOJILHOM YIape B Cliydae yBe-
JIMYEHUS TUTONIAU MMOTIEPEYHOTO CEUYCHUS B ABa pa3a?

11) 3aBucut 1M HampspKEHUE MPU HU3rMOAIOIIEM yJape OT Marepuana
Oanku?

12) B xakom ciydae BO3HMKHYT OOJIbIIME HAMPSKEHUS MPU U3THOAr0-
IeM yJiape: MpH MOJIOKEHUN Oaliku Ha peOpo MW TIamms ?

13) Ot xakux (HaKTOpOB 3aBUCHUT HAIPSKEHUS MPU CKPYUUBAIOIIEM Y/Ia-
pe?

14) Kakum 00pa3zoM MOKHO YMEHBIIUTH HAMNPSI)KEHUE B CTEPHKHE C BbI-
TOYKAMU IPU MPOJIOIBHOM y1ape?

15) Kak yuutsiBaeTcsi Macca ynpyroil CUCTEMBbI, UCIIBIThIBAIOIIEH yaap?

16) Kakue KOHCTPYKTHBHBIE MEPOINPHUSITHUSL MO3BOJISET YMEHBIIUTh Ha-
MPSDKEHUS [P YIAPHOM JEHUCTBUU HATPY3KH?

17) Kak ompegensiercss TuHaMUYEeCKUM KO3(P(PUIMEHT MpU yaape, Bbl-
3BAaHHOM BHE3aIMHOM OCTaHOBKOW OapabaHa yieOelKu, OMmycKaromiei
rpy3 Ha KaHate?

18) C kako¥ 1eNbI0 KaHATHI MAXTHBIX MOABEMHUKOB U JIU(PTOB MPUKPE-
IUISIIOTCS. K KAOMHE HE HEMOCPEICTBEHHO, a C TOMOILBIO TIPYKUH?

19) Kaxk npousBoauTcs ucnbITaHuE HA yaap?

3.1.14 PacyeT TOHKOCTEHHBIX 000JI0YEK

[lonsiTue o pacueTe Mo 0€3MOMEHTHON TEOPUU CUMMETPHUYHO HArpyKEH-
HBbIX 000JI04eK BpamieHusi. YpaBHeHnue Jlamnaca. YacTHble ciiyyau pacuera TOH-
KOCTEHHBIX 000JI0UEK: IWJIUHIPUYECKOU, ChepruuecKor, KOHUUYECKOM.

27



Jlureparypa: [3, c. 271-276], [4, c.525-535].

Meronnueckue ykazaHus

B mOpenplAyluX pasfesa Kypca pacCcMaTpUBAIUCh 3JIEMEHTBI KOHCTPYK-
IUH B BUJAE CTEpKHs, Oanku. B pa3nuuHbIX 007acTsIX TEXHUKU MPUMEHSIOTCA
JETaJIA U AJIEMEHTBI, KOTOPhIE C TOYKH 3PEHUS pacuera Ha MPOYHOCTh U JKECT-
KOCTb OTHOCSITCA K TOHKMM 00O0JIOUKaM (ammapatbl, COCyIbl aBJIEHUs, pe3ep-
Byaphl, Koprnyca TypOuH, aBurateneil). Eciu o6onouka npeacrabiisieT co0oit Te-
JI0 BpAIllEHHUs U HAarpy3ka CUMMETPHUYHA OTHOCUTEIBHO OCH 00O0JIOYKH, TO 3a/a-
Yya Ha3bIBaeTCsl ocecuMMeTpU4HOU. [Ipu pacuere ocecMMMETPUUYHBIX 000I0YEK
BJIMSHUEM M3TrM0AI0IMNX MOMEHTOB MpeHeOperaoT. Teopus, MOCTPOCHHAS C
Y4E€TOM 3THUX MNPEANOJI0KEHUIN, Ha3bIBaeTCsl OE€3MOMEHTHOM TEOpHEl TOHKO-
CTEHHBIX OCECUMMMETPUYHBIX 000JO0UEK. YUeT MU3rMOHBIX HAIpPSKEHUH BEAET K
HEKOTOPOMY YCJIOKHEHMIO 3a/1aud. B HacTosmeM paszaerne 3a1ada OnpeneacHus
HaIpPsHKEHUH B TOHKOCTEHHBIX 000JI0UKaX peliaeTcsi 1o 0€3MOMEHTHOM TEOPUH.

Bomnpocs! 17151 camonpoBepku

1) Yro Ha3bIBaeTCS TOHKOCTEHHOU 000JI0YKOM?

2) Ilpu pacuere Kakux 000JIOYEK MOXKHO IMOJIH30BaThCA OE3MOMEHTHOM
Teopuen?

3) B ueM cymHocTh 6€3MOMEHTHOMN TEOPUH TOHKOCTEHHBIX 000JI04eK?

4) Kak HaxoAsTCs HaAmpsiKEHUS B MOMEPEYHOM CEYEHUU LMIMHIpPUYE-
CKOT'O TOHKOCTEHHOTO cocyaa?

5) Kak HaxoJat HanpsKEHUs B MPOJAOIBHOM CEUCHUH IUIUHIPUYECKOTO
TOHKOCTEHHOT0 cocynaa?

6) Kak 3amnucbiBaeTcsi ypaBHEHHUE, CBSA3BIBAIOIICE BEIMYMHBI HaIpsiKe-
HUWA MEpUJIUAHAIIBHOTO G, U OKPYXHOTO G (ypaBHeHue Jlamnaca)?

3aKkIroueHNE

CoBpeMeHHBIE TPOOJIEMBI B pacueTe HHKEHEPHBIX KOHCTPYKIIMM Ha MPOY-
HOCTb, KE€CTKOCTb, YCTOMYUBOCTh U JOJITOBEUYHOCTb.

Hcnonb3oBanre HOBBIX KOHCTPYKIMOHHBIX MaTepraioB U 3(PHEKTUBHBIX
KOHCTPYKTHUBHBIX PEIICHU B MAIIMHOCTPOCHUU.

Hcnonr30oBaHne BO3MOKHOCTEH METOJa KOHEYHBIX DJIEMEHTOB M KOMIIb-
IOTEPHOTO KOHCTPYUPOBaHUA - d3(PGEKTUBHBIA METOJ MPOYHOCTHOTO IMPOTHO3a

JeTaliel MAIlWH U 3JIEMEHTOB KOHCTPYKIIHM.
Jlureparypa: [3, c. 302-307], [4, ¢.727-747]

4 KOHTPOJIBHBIE PABOTbI
JIns pa3BUTH HAaBBIKOB B PEHICHUM TEXHUYECKHUX 3aJ]1a4 MPOrpaMMON ycC-
TaHABJIMBAIOTCS KOHTPOJIbHBIE Pa0OTHI [0 OCHOBHBIM pa3zjienaM Kypca ¢ MHAU-
BUJIyaJbHbIMU 3aJaHUsIMHU. [Ipy BBINOJHEHUM KOHTPOJIBHBIX PabOT CTYIEHT
M3y4aeT METOJUKY PacueTOB HA MMPOYHOCTD, KECTKOCTh U YCTOMYMBOCTh. OqHO-
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BPEMEHHO CTYJEHT JOJDKEH HAyYHUTHCS IOJIb30BAaThCS HOPMATUBHBIMHU JIOKY-
Mentamu (I'OCT, CHull) u pekomMeHayeMbIMU CIIPAaBOYHBIMU MaTE€pUalaMu, C
TeM YTOOBI YMETh MPABUIBHO MPOU3BOJAUTH MPOYHOCTHBIE PACUETHI, MPABUIBHO
BBHIOMpaTh MaTepuai Mpu KYpCOBOM U JMIUIOM MpOeKTHpoBaHUU. K BbIMONIHE-
HUIO KOHTPOJILHOM paboOThl CleAyeT MPUCTYNaTh MOCIE U3YYEHHUS COOTBETCT-
BYIOILIETO pas3zena Kypca.

B 3aronioBke KOHTPOIBHON pabOTHI IOJKHBI OBITh YETKO HAIMCAHbI: HO-
Mep KOHTPOJIbHOW paOOoThl; HA3BaHUE JUCLMIUIUHBL, (PaMUIUs, UMSI U OTUYECTBO
CTYJICHTa; Ha3BaHHUE CMEIMaIbHOCTHU; MHQP; /1aTa OTCHUIKK PaOOTHI; TOUHBIM
MOYTOBBIN aJipec.

S TEMbBI TABOPATOPHBIX PABOT

No Tema mabopaTtopHoOi pabOTHI Bpewms, CrnenuaabHOCTh
n/m q 190601 | 190603
190603 A
I | OnpeneneHrie MeEXaHUYECKHX Xapak- 2 2 2
TEPUCTUK CTaJU U3 UCTIHITAHUS Ha pac-
TSOKCHHE
2 | Onpenenenne MOAyYJI yIPYTOCTH Iep- 2 2 2

BOro pojaa 1 Kod(dduimeHTa mornepey-
HOM nedopmanmu

3 | DKCEepUMEHTAIbHOE  HCCIIEI0BaHHUE 2 2 2
KOHIIEHTPAIIMHU HAMPSHKEHUI
4 | DKCIIepUMEHTAJIbHOE UCCIIE0BAaHNE 2 2 2

HaIpsDKEHUM U epeMenieHui pu u3-
rube OaJIKu ABYTaBPOBOTO CEUEHUS

5 | OnpeneneHue HamnpsHDKEHUM W Tepe- 2 2 2
MEIIeHU MPH KOCOM U3rude

6 | OnpeneneHre HANPSKEHUN TP BHE- 2 2 2
IIEHTPEHHOM Harpy>KeHUHU.

7 | AcciieqoBaHue  HAIPSIKEHHOTO  CO- 2 2 2
CTOSIHUSA NPU U3THOE C KPyUYCHHUEM

8 | UccnenoBanue sABIEHUS ITOTEPH yC- 2 2 2

TOWYMBOCTH CIKATBIX CTEPIKHEM.
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6 TEMbI IPAKTUYECKUX 3AHATUN

No CnennaibHOCTh
n/m TeMa npakTHUYECKUX 3aHATUN 190601 190603
190603 A

1 Pacuer Ha MpOYHOCTH U KECTKOCTh MIPHU pac- 1 1
TSOKEHUU U COKATUU

2 Pacuer Ha IPOYHOCTH M KECTKOCTH MPHU KPY- 1 1
YEHUU

3 AHanu3 HampsHKEHHOTO COCTOSHUS (ILIOCKOE 1 1
HaIpPs>KEHHOE COCTOSTHUE)

4 Pacuer Ha IpOYHOCTH U JKECTKOCTH IIPHU IIIOC- 2 2
KOM M3rude

5 Pacuer Ha mpOYHOCTH NMPH CIIOKHOM COMPO- 2 2
THUBJICHUH

6 PacyeT Ha yCTOMYHMBOCTB CIKATOTO CTEPKHS | |

7 COAEP’)KAHUE U O®OPMJIEHUE KOHTPOJIBHBIX PABOT

7.1. KoHtponbHbie paOOThl BBIMOJMHAIOTCS Ha JucTtax (opmata A4 mo
I'OCT 2.301-68. TekcT MOXKET OBITh BBIMIOJHEH PYKOMUCHO WJIH C MOMOIIBIO
CPEACTB KOMITBIOTEPHON TEXHHKU. PYKOMMCHBIN TEKCT JOJAKEH OBITh HAMHCAH
Ha OAHOM cTopoHe nucta popmara A4 c BBICOTOUM MpONMHUCHBIX OYKB HE Oojiee
10 mm. TekcT cnemyer pa3meniaTh, COOMI0as pa3Mepsl moiei: mpaBoe — 15 mm;
neBoe - 30 MM, BepxHee - 15 MM; HUXKHEE — 25 MM.

[Ipu odopmieHuu Tekcra, 3arojIOBKOB, WIITIOCTPALIMM, TaOJIUIl U MPUIIO-
XKeHuU crnenyer pykoBoacTBoBathes TpeboBanusimu ['OCT P 1.5-2002, TOCT
2.105-95, ucronp3ys CTaHAAPTHYIO TEPMUHOJIOTHIO, a IPU €€ OTCYTCTBUH - IIPU-
HATYIO B TeXHUYECKoU nureparype. IIpuMeHsieMble HAMMEHOBaHUS BEJIIUYUH B
BBITTOJITHEHHOM 3aJJaHMH JIOJKHBI COOTBETCTBOBaTh TpeOoBaHusM ['OCT 8.417-
2003 u OK 015-94. JIucThl KOHTPOJIBHBIX PA0OT HYMEPYIOTCS apaOCKuUMu 1ud-
pamu. Homep nucTa mpocTaBisieTcs Ha HM)KHEM Mojie Jucta cupaBa. Ha Tu-
TYJBHOM JIUCTE HOMED JINCTA HE CTABUTCS.

Odopmnenue wutoctpaiuii B hopme rpad@ukoB U JUarpamMm BBITOJHSIOT
B cooTBeTcTBUM ¢ P 50-77-88.

7.2. TpeboBaHUs K CTPYKTYPE U COJEPKAHUIO Pa3/IesIOB KOHTPOJIBbHOM pa-
OOTHI:

- CoOeporcanue pacronaraloT IMOCJ€ TUTYJIBHOTO JIMCTAa W 3alUCHIBAIOT
CTPOUYHBIMU OyKBaMmu C MEpPBOW MPOMUCHOM, B KOTOPOE BKIIIOYAIOT HAMMEHOBA-
HUE BCEX PaA3JIEIIOB;

[lepen pemieHueM KakJIoM 3ajadyu, BXOJASIIEH B KOHTPOJIbHYIO padoTy,
HAJI0 BBIHUCATH MOJHOCTHIO €€ YCIOBHUE C YUCIOBBIMU JAHHBIMU, COCTABUTH aK-
KypaTHBIN 3CKU3 B MacilTade M yKa3aTb Ha HEM B YMCIIaX BCE BEJIMYHUHBI, HEOO-
XOJIMMbIE JJIsl pacueTa. PernieHue JAOMKHO COMPOBOXKIATHCS KPATKUMHU, MOCIe-
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JOBaTEIbHBIMUA U TPAaMOTHBIMU, 0€3 COKpAIeHUsl CIOB, OOBSICHEHUSIMU U 4ep-
TeKaMH, Ha KOTOPBIX BCE BXOJSIINE B pacyeT BEIMYUHBI JOJDKHBI OBITH yKa3a-
HbI B yucnax. [Ipu nonp3oBanuu GopmMynamMu Wik JaHHBIMU, OTCYTCTBYIOIIUMHU
B y4eOHHMKE, HEOOXOJAMMO TOYHO YyKa3aTh MCTOYHUK (aBTOp, U3JaHUE, CTPAHU-
1y, Homep ¢popmynbl). HeoOxonumMo yka3bpiBaTh pa3MEpPHOCTh BCEX BEIUYUH U
MMOJYEPKUBATH OKOHYATEIIbHBIE PE3YJIbTATHI.

- Hopmamuenwvie ccoliku, B KOTOPBIX MPUBOASITCA CCBUIKH HA UCIOJb30-
BaHHbBIE MPU BBINOTHEHUH KOHTPOoJbHOU paboThl 'OCTr1, CHullsl u np;

- Beeoenue, B KOTOPOM KpaTKO HU3JIaraeTcs 1eiab KOHTPOJIbHOU paOOThI;

- OcHnosnas yacmv, B KOTOPOU MPUBOIATCS MPOMEKYTOUHBIE MAaTEMATH-
YECKHE JI0Ka3aTelIbCTBA, METOAUKH, (POPMYJIbI, pACUETHI;

- Cnucok ucnonb308anHHbIX UCMOYHUKOG, B KOTOPBIX MPUBOASITCA CBEJIE-
HUS 00 KCTOJIB30BAaHHBIX UCTOYHUKAX, YIOMSHYTBIX B TEKCTE KOHTPOJIBbHOU pa-
6ot1el B opsiake ynomuHanus mo 'OCT 7.1-2003. HeoOxoauMo Takke yKasbl-
BaTh METOJANYECKHE YKAa3aHHUsI, IO KOTOPHIM BBINOJIHSIACH padoTa.

8 3AJAHM S HA KOHTPOJIBHBIE PABOTbI

3agaua 1

CranbHoil KyOuK (puUCyHOK 1) HaxXxoauTcs MoOJ BO3JAEHUCTBUEM CHII, CO3-
JAIOIIUX TJIOCKOE HAMpPSIKEHHOE COCTOsIHME, (OJHO M3 TPEX TJIaBHBIX HAIMpsKe-
HUM paBHO HYITIO).

TpeOyercst HaliTu:

1) rnaBHBIC HANPSOKEHUS W HANIPABIICHUS TJIABHBIX IUIOIIAJIOK;

2) MakcHMaJbHbBIC KacaTeIbHbIC HAMIPSKECHHUS;

3) oTHOcUTEIbHBIE Ne(DOPMALH Ey; Ey; €7

4) OTHOCHTEJIbHOE U3MEHEHHE 00BhEMa;

5) yAenbHYIO MOTEHUUATBHYIO SHEPTUIO AeOpMalIiH.

JlaHHBIC U1 pacyeTa B3ATh U3 TAOIHIIBI 2.

Tabmuna 2

Howmep Cxema o Hanpsxenust, Mlla

CTPOKH pUCYHKY 1 Oy oy Ty
1 I 10 10 10
2 II 20 20 20
3 111 30 30 30
4 1\ 40 40 40
5 \% 50 50 50
6 VI 60 60 60
7 VII 70 70 70
8 VIII 80 80 80
9 IX 90 90 90
10 X 100 100 100

8 a 0 8
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3agaua 2

K craibHOMY Basly IpUII0KEHBI TPX U3BECTHBIX MOMeEHTa: M M, M;j
(pucyHOK 2).

Tpeodyercs:

1) ycraHOBUTH, IPU KAKOM 3HAYEHHH MOMEHTa X yroJ IOBOPOTa MPaBo
ro KOHIIEBOTO CEYEHHsI Bajla PaBEH HYIIIO;

2) [ HAWJEHHOTO 3HA4eHUs] X MOCTPOUTH SIIOPY KPYTAIIMX MOMEH-
TOB;

3) mpu 3alaHHOM 3HAYEHUH [T] ONpENeNUTh TUaMEeTp BaJjla U3 pacueTa Ha
MPOYHOCTh U OKPYTJIUTh €r0 BEIMYUHY 10 Onmrkaiien OoJbIIel, co-
OTBETCTBEHHO paBHOU: 30, 35, 40, 50, 60, 70, 80, 90, 100 mm;

4) MOCTPOUTH MIOPY YIJIOB 3aKPYUMBAHUSA;

5) naiiTu HanOOJIBIINN OTHOCUTENBHBIN yroi 3akpyunBaHus (Ha 1 meTp).
JlaHHBIC B3STh U3 TAOIUIIHI 3.
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Tabnuua 3

Homep | Cxema Hanpsoxenus, MIla
CTPOKH | IO pPU- a [ c | My, M,, My T,
CYHKY 2 Hwm Hwm Hwm Mlla
1 I 1,1 | 1,1 | 1,1 | 1100 1100 1100 35
2 11 1,2 | 1,2 | 1,2 | 1200 1200 1200 40
3 111 1,3 11,3 1,3 ] 1300 1300 1300 45
4 I\Y% 14 | 1,4 | 1,4 | 1400 1400 1400 50
5 \Y 1,5 | 1,5 | 1,5 | 1500 1500 1500 55
6 VI 1,6 | 1,6 | 1,6 | 1600 1600 1600 60
7 VII 1,7 | 1,7 | 1,7 | 1700 1700 1700 65
8 VIII 1,8 | 1,8 | 1,8 | 1800 1800 1800 70
9 IX 1,9 | 1,9 | 1,9 | 1900 1900 1900 75
10 X 2,0 1 2,0 | 2,0 | 2000 2000 2000 80
6 a a 0 8 8
I A M4 M4 M Xavi 7 Mi(/ MZC Mﬁ’(/ X(
i —(.—.—.(—.—.—( ______ _{ = /._ s e s e = = e s — . — -
AN TN 5N 7 - A aN oY ¢\ _a
I A Mp Mg My XA VII Mg Mo Mg i
e b s =1 I A=—"F =—F——Ff — 1}
daVN o2V ¢\ ¢ N A a\] o\ ¢ \| a \
M M M X
w4y ey My avin JIA AT A
2N Y Nz A a2 ¢ a~
rd
M M M X
vV Gy e Ty 41X A
I e o o 7~ ZIAR Mo N a
A M M M X
v o 4l My My Xaxt JTA4—A4-TA A
b _(._._.{_._._[ ....... k-- 7 Y N\ N N
a 7N o5 ¢V @ N A« 0 C a
PucyHnok 2
3agaua 3

,HJ'I?I 3aJaHHOIro IOICpCYHOro CCUYCHMUA,

PaBHOOOKOTO yroJika (pUCyHOK 3)
Tpeodyercs:

1) ompenenuTh MOJIOKEHUE LIEHTPA TSHKECTH;

2) HaTHM BEJMYMHBI OCEBBIX M LEHTPOOEKHOTO MOMEHTOB HWHEPIUU
OTHOCUTEIIBHO Ocell Xc U Y ¢, IPOXOIAIINX Yepe3 LUECHTP TAKECTH;

3) ompenenuTh HampaBlICHHE TJIABHBIX EHTPalbHbIX oceil; U un V;
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4) HaTM BEIMYMHBI MOMEHTOB WHEPIIMU OTHOCUTEJIIBHO TJIaBHBIX
LIEHTPAJIbHBIX OCEW;

5) BbIYEPTUTH ceueHue B MaciiTadbe 1:2 u yka3aTh HA HEM BCE pa3MephI B
qyucaax v BCe OCH.

JlanHble B3sTh U3 TaOMUIIbI 4

IIpumeuyanue: npu pacuere Bce HEOOXOIUMbIE JaHHBIE CIIEyeT OpaTh U3
Ta0NMIl COpPTaMEHTa CTaJbHOTO IpOKaTa, pa30uBasl CIOXHOE CEYEHHE Ha
npokatHble npoduin (HM B KOEM Cllydyae HE 3aMEHATh 4YacTu mnoduiei
IPSIMOYT'OJIbHUKAMH ).

I II 11 v A%

Tabnuist 4
Homep Cxema o [IBennep PaBHoOOKUM JIByTaBp
CTPOKH PUCYHKY 3 YI'OJIOK
1 I 14 80x80x8 12
2 11 16 80x50x6 14
3 111 16a 90x90x8 16
4 1\% 18 90x90x6 18
5 \Y 18a 100x100x8 20
6 VI 20 100x100x10 22
7 VII 22 100x100x12 27
8 VIII 24 125x125x10 30
9 IX 27 125x125x12 33
10 30 125x125x14 36
6 a 0 6
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3anaua 4

Jlnst 3amaHHbIX  ABYX cxeM Oanok (pucyHok 4) TpeOyercss Hamucarb
BhIpakeHuss Q u M JuIs KaXJ0ro yyacTka B 00IlleM BHUJE; MOCTPOUTH SMIOPHI
Q u M; Haiitu M,x ¥ TOT00pPATH:
a) JUis cXeMbl (a) - JAEpeBSHHYIO OalIKy KPYTJIOTO MOMEPEYHOIro CEUCHUS MpU
[c] = 8Mlla;
0) s cxembl (0) — CTadbHYIO OaJIKy JIByTaBPOBOTO MOMNEPEYHOTO CEUCHUS
pu [6] = 160 MIla.

JlaHHBIC B3STh U3 TAOIUIII 5.
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Pucynox 4
Tabnuma 5
Homep | Cxema | [ [, Paccrosiaue B nomsix M F q
CTPOKH 10 mpoJieTa
puc. 4 M aa axa aza | kHwu kH | kH/m
1 I 1,1 |5 1 7 2 10 30 5
2 11 1,2 | 6 2 8 3 15 20 6
3 111 1,3 | 7 3 9 4 20 10 7
4 1A% 14 | 8 4 3 1 25 15 8
5 \% 1,5 3 5 4 2 30 25 9
6 VI 1,6 | 4 6 5 3 35 10 6
7 VII 1,7 | 5 7 6 4 40 30 7
8 VIII 1,8 | 6 8 7 5 30 35 8
9 IX 1,9 | 7 9 8 3 20 40 9
10 20 | 8 | 10 9 4 10 45 10
[ a 0 [ a 1] [ o [

(98]
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3agaua 5
Jliist 6anku n300paxeHHON Ha PUCYHKE 5
Tpedyercs:
1) HaiiTH BeIMYMHY U3rHOAIOIIer0 MOMEHTa Ha JIEBOU onope (B I0ISAX ql®);
2) mnoctpouTh 3MmOpel Q u M;
3) MOCTPOUTH BMIOPY MPOTrUOOB, BHIYUCIUB TPU OPJIMHATHI B MPOJIETE U
JIBE€ Ha KOHCOJIH.
JlanHbIe B3STh U3 TaOIUIIBI 6
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I Y F:aql VI
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| [ i I Bl
Fagql 3
n v Tt 2 PTRTAT VII
F =aql 4
% I2 o ’%’m I 1 I ”%’ Bl
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i "‘H?HHHTH\» i : %—nqni :iq+++nuk VIII
%. 2 I ”%”m L% I ”% [ 1
v : F:aq‘L ' : X
K P=a ‘ K 3 Fraq!
e |8 % raal] |
F=auql
v "'Huuruuuuqu : HHHHqHHHH X
% & F=cuql4
L% e b | o I 7] sl
PucyHok 5
Ta0nuna 6
Homep Cxema no o B
CTPOKH PHUCYHKY 5
1 I 0,1 0,1
2 II 0,2 0,2
3 III 0,3 0,3
4 1A/ 0.4 0.4
5 \Y% 0,5 0,5
6 VI 0,6 0,6
7 VII 0,7 0,7
8 VIII 0,8 0,8
9 IX 0,9 0,9
10 1,0 1,0
8 o 8
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3agaua 6

UyryHHBIM KOPOTKHUM CTEpKEHb, MOMEPEUHOE CEUEHUE KOTOPOro m3o0pa-
KEHO Ha PUCYHKE 6, COKUMAETCS MPOJIOJBbHON cuiion F, TMPUIIOAKEHHON K TOUKE

A.
Tpeodyercs:

1) BbIUMCIUTH HAWOOJBIINE PACTATUBAIOIINE M CXKUMAIOUIUME HaIpsiKe-
HUS B IONEPEYHOM CEUEHUHM, BBIpa3uB UX uepe3 F U pa3mepsl ceye-
HUS;

2) HaAWTU nONMyCKaeMyro Harpy3ky F mpu 3alaHHBIX pa3Mepax CeUeHUs U
JOTMYCKAaeMbIX HAIMPSHKEHUSIX U UyTryHa Ha CKaThe [o/. U pacTsixe-
Hue [af,.

JlaHHBIC B3STh U3 TAOIUIIHI 6.

Tabnuna 7

Homep | Cxema no a | b [o]c | [oh
CTPOKH PUCYHKY 6 M Mlla
1 I 0,05 0,05 150 35
2 II 0,04 0,04 140 30
3 111 0,03 0,03 130 28
4 v 0,02 0,02 120 26
5 \Y 0,03 0,03 110 24
6 VI 0,04 0,04 120 27
7 VII 0,03 0,03 110 25
8 VIII 0,02 0,02 100 24
9 IX 0,05 0,05 130 28
10 X 0,06 0,06 140 30
8 0 8 0 8
A A
C 1 [ = B
1) & 2 Q| 3 S
0 0
A lalala alala a|a
A , : = =
al A
4) N 5)—@ & B)A b
I o alb A
Liﬂa’ a | T alala
L& ©
5) al 8 & 9
A o A i
Labi2br2 a | a,l a a | a
Pucynox 6
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3agaua 7

[IIxkuB ¢ nuameTpoM D; U C YIJI0OM HAKJIOHA BETBEH PEMHS K TOPU30HTY 0

BpalllaeTCs C YII0BOM CKOPOCThIO ® M mepeaaeT MoiHocTh N kBT (pucyHok 7,
tabnuna §). Y AByX ApYrux MIKMBOB OJMHAKOBBINA AuameTp [, W OJUHAKOBBIC
VIJIbl HaKJIOHA BETBEH PEMHS K TOPU3OHTY @, WM KXIbIA U3 HUX MEpeaacT
MOITHOCTE N/ 2.

Tpeodyercs:

1) onpenenuTh MOMEHTHI, NPHJIOKEHHBIE K IIKHUBaM, IO 3aJJaHHBIM Be-
JuauHaM N U w;

2) MOCTPOUTH MIOPY KPYTALUIUX MOMEHTOB M,;

3) ompenenuTb OKPYKHbIC YCUIUS f; U f;, JACHUCTBYIOLIUE HA IIKUBHI,
110 HAalJICHHBIM MOMEHTaM W JWaMeTpaMm IKUBOB D; u Dy;

4) ompenenuTh JABJICHHUE HA BaJjl, MPUHSIB UX PABHBIMU TPEM OKPYNKHBIM
YCUITUSIM;

5) ompenenuTh CUIIbl, U3rUOAIOIIKUE Ball B TOPU3OHTAIBHON U BEPTUKAIIb-
HOM TIOCKOCTAX (0€3 yueTa CHUIIbI TSKECTHU IIKMBOB U Baja);

6) MOCTPOUTH SMIOPHI U3TUOAIOIHUX MOMEHTOB OT TOPU30HTATBHBIX CHII
M v BepTUKaNbHBIX cHl MB;

7) TOCTPOUTH AMIOPY CYMMAapPHBIX U3rUOAOIINX MOMEHTOB, UCIIOJIb30BAB

bopmyny M, =M} +Mj;

8) HaWTH OMacHOE CEYCHUE W OMNPEACIIUTh BEINYUHY MAaKCUMaIbHOTO
pacyeTHOTO MOMEHTa (110 TPETheH TEOPUH MPOUYHOCTH);

9) nomobpate nuametp Bana d npu [c]=70MIla u okpyriuts €ro o
ommxkaiiiiero 6ospinero mo I'OCT.

Tabmuma 8
Homep | Cxema a b E D, |D,
CTPOKH o N 0) o o
pucyHky | kBt | pan/c M
7
1 I 50 30 0,5 |1,1 1,1 1,1 (0,6 |10 10
2 11 40 28 06 |12 |1,2 |12 10,7 |20 20
3 1T 30 26 07 |1,3 |1,3 |1,3 0,8 |30 30
4 IV 20 25 08 |14 |14 |14 |09 |40 40
5 \Y% 60 |35 09 |1,5 |1,5 |1,5 |1,0 |50 50
6 VI 50 34 1,0 |[1,6 |1,6 |06 |1,1 |60 60
7 VII 40 32 1,1 1,7 |1,7 (0,7 |12 |70 70
8 VIII 30 30 1,2 |1,8 |1,8 (0,8 |1,3 |80 80
9 IX 20 28 1,3 |19 |19 (09 |14 |90 90
10 10 25 14 |10 |1,0 |1,0 |1,5 |0 0
[ 7] [ 7] [ a 7] 6 7] [
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Pucynoxk 7

3agaua 8
CranpHOM CTep)KeHb IIMHOU [ ckuMaeTcs cuiou F.
Tpebdyercs:

1) HaliTu pasmepsl MOMEPEYHOTO CEYEHUS MPU JOMYCKAEMOM HaIpPSKEHUU
Ha npocToe cxatue [6]=160 MIla (pacueT mpow3BECTH MOCIEIOBATEb-
HBIMU TPUONMKEHUSIMU, TPEJIBAPUTENHHO 3aJaBIIUCh KO3 PUImeHToOM
¢ =0,5);

2) HAWTU BEIMYMHY KPUTUUECKON CUIIbI U KOA(GPUIMEHT 3amaca yCTOWYH-
BoCTU. JlaHHBIE B35Th U3 TaOMUIIBI 9 (PUCYHOK 8).

Tabauma 9
Ne cTpokn Cxema 3akperieHus F, kH L m
1 I 100 2,1
2 11 180 2,3
3 I 160 2,5
4 1Y 150 2,8
5 A% 170 3,0
6 VI 200 2,9
7 VII 220 2,7
8 VIII 250 2,6
9 IX 280 2.4
10 X 300 2,2
B a 0

39


d.rybalko
Выделение

d.rybalko
Выделение

d.rybalko
Выделение


F a . F
l _ I - ;/"' - l@ II
ay A L5 :a "
I
SR
& v
K 11 5. | e ;
= . ;—./ — 3 ,5«2_;
< 47 A} o™
7 1=0,33 1=1,0
F Fl VI
I Via ¢ 2d
ol zdk 7 d
/ 7
105 =07
ﬁlj’ﬁd VI v VIIT
4 N i 20‘ = B 24 -
ol D aJ 02
u=2,0 u=1,0
X i X
i3 y 0,2d
s D)) 5. =
tile Y 1I. .-.t-‘_
= ~1.26 . ~1,35
% P - b
Pucynoxk 8

40




9 BOITPOCHI JJIA ITOAI'OTOBKU K OK3AMEHY NJIM 3AYETY

9.1 Iemm wm 3amaun kypca «CONpOTUBIEHHME MartepuaioB». Moxaenu
MPOYHOCTHON HajeKHOCTU. OCHOBHBIE OOBEKTHI, U3ydaeMble B Kypce. Peanb-
HBII OOBEKT U pacueTHasi cxeMa. BHelHue cuiibl 1 UX KiiaccuuKaius.

9.2 BuyTpeHHHE CUIIBI U METOJ UX ompenenenus. [IpocTeie Buabl ne-
dbopmanuu. [ToHaTHE O CIOXKHBIX BUAAX Je(POpMALIU CTEPIKHS.

9.3 Ilonsarue o HanpspkeHUsIX. CBSA3b MEXKy HANPSIKEHUSIMU U BHYTPEH-
HUMH CHJIOBBIMH (pakTopaMu. Jlefopmaiiuu u nepeMenieHus.

9.4 OcHoBHBIE CBOWCTBA TBEPABIX AeHOPMUPYEMBIX TEN U TUIOTE3bI, UC-
MOJIb3yEMbIE TIPU BHIOOPE PACUETHBIX CXEM B COMPOTUBICHUU MaTepuanoB. Oc-
HOBHBIE TPUHIIUIIBI «COMPOTUBIICHUSI MAaTEPUATIOB.

9.5 OgHoocHoe pactsikenue unu cxatue. [Ipononsubie cunbl. [loctpoe-
HUE 3MIOpP NPOJOJIbHBIX cui. HampspkeHus B MOMEPEUHBIX CEUCHUSIX CTEPIKHS.
Onropa Hanps)KEHUM. Y CIIOBUE MPOYHOCTH MPU PACTSKEHUH U CHKATHMU.

9.6 Jedopmanmu npu pacTsS>KEHUM WIM cxaTud. 3akoH ['yka. Moaynb
ynpyroctu mepBoro poaa (moayns FOura). Koadduuuent nmonepeunoit aedop-
Manuu (kordduuuent Ilyaccona). OnpeneneHue 0CeBbIX MNEpEeMEIICHUN Mmore-
PEUYHBIX CEUYECHHUM. DMIOPHI MEPEMEIICHUN. Y CIIOBUE KECTKOCTH MPU PaCTSIKE-
HUU U CKATHH.

9.7 OnbITHOE M3yYEHHE MEXaHUYECKUX CBOMCTB MATE€pPUAJIOB IIPU PaCTS-
KeHuu. J{uarpaMma yCIOBHBIX M UCTUHHBIX HanpspkeHUH. OCHOBHBIE MEXaHHU-
YECKHE XapaKTEPUCTUKU MATEPHUAJIOB.

9.8 3ak0oH pas3rpy3Ku U NOBTOPHOIO HArpykKeHus. BimsHue pa3znuyHbIX
(bakTOpOB (CKOPOCTH HArpy>KeHHs, TEMIEPaTypbl, PAJUOAKTUBHOIO BaKyyMa U
JIPYTUX BO3JCUCTBUI) HA MEXaHUYECKUE CBOMCTBA MAaTEPUAJIOB.

9.9 TloTeHuumanpHasi SHEprusi ynpyroil negopmaiuu npu OCEBOM pacTsi-
keHuu (cxkatuu) crepxkus. [lonHast u ynenbHas pabota, 3aTpaurBaeMasi Ha Je-
dbopmupoBaHue MaTepuaa

9.10 KoHueHntpauusi HanpsbkeHuil. BeiOOp gomyckaeMbIX HampsiKEHUM.
Tunel 33124 Ipy pacueTe Ha MPOYHOCTb.

9.11 Craruyecku HeompeAeaUMBIEC 33a1a4M MPU PACTSIKEHUU U CHKATHUMU.
Oco0eHHOCTH pacueTa.

9.12 TemnepaTrypHble U MOHTAXHbIC HANIPS)KEHUSI B CTATUYECKH HEOIIPE-
JEJTUMBIX CUCTEMAaX.

9.13 TloHsATHE O HANPSHKEHHOM COCTOSIHUMU B TOYKe. KOMIIOHEHTHI Hanpsi-
YKEHUsI, UX 0003HaUeHUs. [ JTaBHbIE IUIOMIAJKU U TJIABHbIE HAIpPSKEHUS. 3aKOH
MapHOCTH KacaTelIbHBIX HANPSKeHU. BUIbl HANPSY)KEHHOTO COCTOSHHUSL.

9.14 JluneitHOe HANpPsSHKEHHOE COCTOsHUE. OnpeAeneHne HANpsHKEHU B
HAKJIOHHBIX TUIOMIAIKaX.

9.15 Ilnockoe HampsKEHHOE COCTOsHME. HanpspkeHuss Ha HakJIOHHOM
IJIOIIA/IKE. AHATTUTUYECKOE U rpadyuuecKoe pelieHue 3a1auu.
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9.16 OnpeneneHue MOJOKEHUS TIABHBIX MJIONIAI0K M 3HAYCHUM TJIaBHBIX
HaNpsHKEHUW NPU TUIOCKOM HAIPSKEHHOM COCTOSTHUH.

9.17 Tlonsitue o AehOPMUPOBAHHOM COCTOSIHUM B Touke. CBSI3b MEXKAY
KOMIIOHEHTaMHU HaNpsKEHHOT0 U JAeOpPMUPOBAHHOTO cOCTOsTHUU. O00O0I1IeH-
HbIN 3aKOH ['yKa.

9.18 IloTeHnuanbHast SHEPrus B OOLIEM cllydae HarpyKeHus. Y aenbHas
MOTEHIIUANIbHASL PHEPTUsl. DHEPrusi U3MEHEHUS 00beMa U HHEPIrus U3MEHEHUS
(bopMmBI.

9.19 Kputepun npounoctu. Mx HazHauenue. [IoHsTue 00 SKBUBaJICHTHOM
HAaNPsHKEHUH U O PABHOOIIACHBIX HANIPSIKEHHBIX COCTOSIHUASX

9.20 I'nnoTte3bl MPOYHOCTH NPU XPYIIKOM COCTOSIHMU MaTepuana. [ umore-
3a HaMOOJIBIIUX HOPMAaJbHBIX HanpsokeHud. ['unoresza HanbonpIUX Aedopma-
uuid (yanunenuit). [lpeumyiiectsa U HEIOCTATKU ITUX KPUTEPUEB.

9.21 Kputepurn NpOYHOCTH IUIACTUYHBIX MaTEepHANOB. |'HMmore3a Hau-
OONBIIMX KacaTeIbHBIX HampshKeHuid. ['mmore3a sHepruu (GopMOU3MEHEHUS U
pa3nu4HbIe €€ TPaKTOBKU. COMOCTaBICHNE KPUTEPUEB C ONBITHBIMU JAHHBIMHU.

9.22 Kpurepuii npounoctd Mopa i1 MaTepuagoB, HEOJJUHAKOBO COMPO-
TUBJIAIOLIUXCS PACTSXKEHUIO U CKATUIO, 1 HEKOTOPBIE €ro 0000IIeHuUS.

9.23 Cnur. Hanpspkenust u nedpopmanvu nipu casure. 3akoH ['yka npu
casure. Moaynbs yrnpyroctd BTOporo poja (Moayib ciasura). XKectkocTs npu
casure. [loTeHumanpHas 3Heprus ynpyrou neopmaiiy npu caBure.

9.24 YwucTeiil CHABUT KaK YACTHBIM CiIydail HANpPsSHKEHHOTO COCTOSHHS.
CBsA3b MEXIY TpEMS YIIPYTMMHU KOHCTAHTAMH: MOJIYJISIMU YIIPYTOCTH MEPBOTO U
BTOpOTo pojia u ko3 dunrentom Ilyaccona.

9.25 TlpakTuueckuil pacueT 3aKJIENOYHbIX, OOJITOBBIX U CBAPHBIX COENIH-
HEHHUH, pabOTaIOIIMX Ha CIABUT (Cpe3).

9.26 Pacyer Ha MPOYHOCTH CBAPHBIX COCTMHEHUM.

9.27 Ha3HaueHue reOMETpPUYECKUX XapakTepucTuk. Cratmyeckue, oce-
BbIE, MOJISIPHBIE U HEHTPOOEKHBIE MOMEHTBI MHEPIIMH TUIOIIAIU. | TaBHBIE OCH U
[JIABHBIE MOMEHTHI UHEPIIUU.

9.22 N3meHeHHe OCEBbIX U LEHTPOOEKHBIX MOMEHTOB MHEPILIMU IMPU Ma-
paJUIEIbHOM MEPEHOCE U MPHU MOBOPOTE KOOPANHATHBIX OCEH.

9.28 N3meHeHHe OCEBBIX M IEHTPOOEKHBIX MOMEHTOB MHEPLHUHU MPU TO-
BOPOTE KOOPJAUHATHBIX OCEH.

9.29 MoOMEHTHI MHEPLUHH IJIsI TPSMOYTOJIBHOTO, TPEYTOJIBHOT0, KPYIJIOTrO
Y KOJBLEBOTO IOIMEPEUYHBIX CEYEHHI. BhluncieHrne MOMEHTOB MHEPLUU CIOXK-
HbIX npoduiiel. Paanyc nnepuuu. [lonsitue 06 3iurce HHEPIUU.

9.26 Kpyuenue mnpsAMOro CTEp:KHS KpPYIJIOTO MONEPEYHOTO CEUCHUS:
BHEIIIHHE W BHYTPEHHUE CUJIOBBIE ()aKTOPbI; OCHOBHBIE JAOMYIIEHHUS; HAMPSKe-
HUS B [IONIEPEYHBIX CEUCHUSAX U B CEUCHHUSIX.

9.30 Ananu3 HaNPsSHKEHHOTO COCTOSIHHS MPU KPYUYEHUU BaJla, ONpPENETe-
HUE TIOJIOKEHUS TJIABHBIX IUIOMIAJIOK M BEJIWYUHBI [JIaBHBIX HanpsokeHui. [lo-
TEHILIMAJIbHASl SHEPTUs YIpyrou aedopmanuu.
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9.31 Bupp! paspyuieHuil Ipyu KPyYEHUH CTEPHKHEU KPYTIIOro MONEPEYHO-
IO CEUYECHUS, BHIMOJHEHHBIX U3 PA3JIMUHbIX MAaTepUasioB. PacyeTsl HA MPOUYHOCTH
1 J)KE€CTKOCTh BaJla KPYTJIOTO U KOJIBIIEBOI'O MOMEPEUHOro ceueHus. Tpu tuna 3a-
Ja4: OnpeAesieHUe HaNpsLKeHUM U (WiIM) YyTIIOB 3aKpy4YMBaHUs, M0100p CEYEHU
Y BBIYUCJIEHUE JOMYCKAeMOTro KPyTAIIEro MOMEHTA.

9.32 CraTtnuecku HeolpeneIuMble 3a1aun pu KpydeHuu. OCHOBHBIE pe-
3yJAbTAThl TEOPUM KPYUEHHS CTEPKHEN MPSMOYTOJIBHOIO MOMEPEYHOTO CEUCHHUS.

9.33 Pacuer Ha NPOYHOCTHh BUHTOBBIX LIWINHIPUYECKUX MTPYKHUH.

9.34 Knaccudukarusi Bus10oB u3ruoda. M3rub npsimoro crepxHs (0anku) B
TJIABHOM IJIOCKOCTU MHEpUuHU. BHyTpeHHHE cuiioBble ()aKTOphI B MOMEPEUHBIX
CEUYEHUSAX OaJOK MPH IJIOCKOM MOMEPEYHOM U3THOE: MOMEepPEeUHbIE CUIIBI U U3THU-
Oarole MOMEHTBI. DMIOPHI MOMEPEYHBIX CUIT U U3THOAIONIUX MOMEHTOB U 0CO-
OeHHOCTH UX nocTtpoeHus. [IpakTuyeckoe Ha3HAUYECHUE SITIOP.

9.35 Yuctbiii u3rub: OCHOBHBIE JIOMYIICHUS, HOPMAJIbHbIE HANPSKEHUS,
3aBUCUMOCTh MEXAY M3rHOalollUM MOMEHTOM U KPHUBU3HOM OCH H30THYTOM
Oayiku. Y cIoBUE MPOYHOCTH 110 HOPMATbHBIM HAMPSKEHUSIM.

9.36 IInockuil monepeyHblil U3rud: yCIOBUSI pacpOCTPaHEHUS BBIBOJIOB
YUCTOTO M3ruda, KacaTelbHble HANPSKEHUS VISl CIUIOLIHBIX ceueHui (popmyna
JI.N.KypaBckoro). YcioBue IpoOYHOCTH 0 KacaTeIbHBIM HAMPSIKESHUSIM.

9.37 AHanu3 HaNpsHKEHHOTO COCTOAHMSA. |'JIaBHBIE HaNpsHKEHUs MPH W3-
ru6e. [TonHast mpoBepka nmpouyHocTy npu u3rude. PanmonanbHas gpopma ceueHus
Oasiok npu u3rude. lloTeHumanbHas sHeprus ynpyroi aedopmanuu.

9.38 MuddepenunanbHoe ypaBHEHUE OCH U30THYTOTO CTEPKHS (YIIPYrou
nuHuu Oanku). OnpeneneHue nepeMeieHnii npyu n3rude MeTo10M HENoCpeACT-
BEHHOTO HHTETpUpOBaHUs JIU(PepeHInanbHOr0 YpaBHEHHUS H30THYTOM OCH
Oanku.

9.39 OcobeHHOCTH OmpeeeHusl MepeMEIeHU MPpU HATUYUU HECKOJIb-
KX YYacCTKOB HWHTErpHpoBaHus. MeTOoJ HaudalbHbIX MHapameTpoB. [ paHUIlbI
MPUMEHHUMOCTH. Y CIIOBUS KECTKOCTH MPU U3TUOE.

9.40 O6mwmit cnyyai nedctBust cuia Ha Opyc. BHyTpenHue cuioBbie (ak-
TOpbl. XapakTEepHbIE Clydyau C JIOKHBIX BUIOB AehOpMallUd CTEPKHEH (CIIOXK-
HOT'O COMPOTHUBIICHHUS): IJIOCKHUI MOMEPEYHbIN U KOCOM M3rHObl, BHELICHTPEHHOE
PaCTSKEHHE WM CXKaTUe, 0CEBOE pacTshKeHUeE (CxaTue) ¢ U3ruoom u (Uim) Kpy-
YEHUEM.

9.41 Kocoil u3ru6: ucXoHble MPEANOCHUIKY, MPUHIIUI JIUHEITHOTO HaJo-
KEHUs (HE3aBUCUMOCTH JIEUCTBUS CHUJI), SMIOPhl BHYTPEHHUX CUJIOBBIX (haKTO-
POB U HAIIPSIKECHUM.

9.42 OnpeneneHne NOJIOKECHUS HEUTPAIbHOW JIMHUU U OMACHBIX TOYEK B
MONEPEUYHBIX CEYEHUSIX MPU KOCOM M3rude. Pacuersl Ha MPOYHOCTh, OCOOEHHO-
CTH o100pa ceYeHui, onpeaesieHue TPOrudoB 1 yIioB MOBOPOTA.

9.43 BHEUEHTPEHHOE pacTshKeHHE nin cxarhue. OnpeneneHne Hampsixke-
HUW B MTPOU3BOJIBHON TOUKE CEUCHHUS.
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9.44 OmpeneneHue MOJOXKEHUS] HEUTpaIbHOW JUHUU U HamboJiee orac-
HBIX TOYEK IPHU BHELICHTPEHHOM PAaCTSKECHUU-CKATUU. Y CIIOBUE MPOYHOCTH.

9.45 UB3rub ¢ KpyuyeHHEM U OCEBBIM PACTS)KEHHEM CTEPXKHS KPYTIOTo Mo-
MEPEYHOr0 CEYEHHUS. DMIOPbl HOPMAIBHBIX U KACATEIbHBIX HAPSIKCHUM.

9.46 AHann3 HaNpsHKEHHOTO COCTOSIHUSI P COBMECTHOM JEHUCTBUM W3-
ruba u kpydeHusi. Pacuer Ha MpOYHOCTH MO IKBUBAJIECHTHBIM HAMPSIKEHUSIM T10
Pa3IUYHBIM KPUTEPUSIM TPOUYHOCTH.

9.47 IlorenumanbHasi 2HEprust B o01eM ciaydae Harpyxenus. Onpexene-
HUE TIepeMElIeHUN ¢ UCMOoJb30BaHuEeM TeopeMbl Kactuiimano: obmiee npen-
CTaBJICHUE U OTPAHUYEHHOCTH 3TOTO CIOCo0a.

9.48 DHeprerndeckre METONBI OINpenelieHus nepemMeuienui. Omnpenene-
HHE MIEPEMEIIECHHI ¢ UCITOJIb30BaHUEM UHTErpaia Mopa.

9.49 Beruucnenue uHTerpana Mopa no npasuity Bepemiaruna u no ¢op-
Myse Cumiicona. @opMysbl NIEPEMHOKEHUS TPATICLIUM.

9.50 Cratnuecknii 1 KHHEMAaTHYECKHI aHAIN3 CTPYKTYpPbI MPOCTEUIINX
cTepkHeBbIX cucteM. [loHsTHe o crenensx cBoOOabl U CBs3siX. CBsI3u HEOOXO-
auMble U JuimHue. CTeneHb CTaTUYECKON HeompenenuMoct. [IpumMepsl pacye-
Ta.

9.51 OcHOBBI METO/IA CHJT IPU PACUETE MPOCTEUIINX CTATUYECKU HEOTIPE-
JETUMBIX CTEPXKHEBBIX CUCTEM: BBIOOP JIMIIHUX HEU3BECTHBIX, OCHOBHAS CHC-
tema. KaHoHHUeckne ypaBHEHUSI METOIA CUJIL.

9.52 Vcnionp30BaHUE MPSIMOM M KOCOM CUMMETPUU MPU PACKPBITUU CTa-
TUYECKOM HEOMPEACIMMOCTH CTEPKHEBBIX cucTteM. Cratudeckas U neopmaiiu-
OHHAsl MPOBEPKH, ONpeAeIICHUE MepeMeleHnii. Teopema 0 B3auMHOCTH padoT U
MepEMENICHU.

9.53 Tlonsitue 00 yCTOMYMBBIX U HEYCTOMYUBBIX (pOpMax PaBHOBECHSI.
Kpurnueckue narpy3ku. [IpogonbHeiii n3ru6. OnacHOCTh MOTEPU YyCTOMUUBO-
CTHU: IPUMEPHI U3 MPAKTHUKHU.

9.54 YcToiunBOCTh MPSMOIUHEUHON (POPMBI CKATHIX CTEPKHEH B yIIpy-
roif craauu: BeIBOJ (GopMyJibl Ditiiepa.

9.55 BnusiHue pa3iuyHBIX CIIOCOOOB 3aKpEIJICHUS KOHIOB CTEP>KHS Ha
BEJIMYMHY KpUTHUeCKOU cuibl. [IoHSITHE O THOKOCTH U MPUBEAECHHOM JJIMHE.

9.56 TloTepss yCTOMUYMBOCTH MPU HANPSIKECHUSAX, MPEBBIIIAIOIINX MPEAEIT
MPONOPUUOHAIBHOCTH. DPopmyna SCUHCKOTO I ONPEICIICHUS KPUTHYECKUX
HanpsbkeHnil. [loctpoenre noaHoro rpaguka KpUTHUECKUX HATTPSIAKEH .

9.57 Pacuer Ha yCTOMYMBOCTH CTEp>KHEW pa3znuuyHOil TuOkocTu. Parmo-
HaJbHbIE (OPMBI CEUCHHI CHKATBIX CTepkHEN. [IpoBepOUHBIN U TPOEKTUPOBOU-
HbIl pacueTsl. Mcnosb3oBanue ko3(h(UIIMEHTa CHUXXEHUSI OCHOBHBIX JOMYC-
KaeMbIX HAMPSHKEHUH WM PACUETHBIX COMPOTUBJICHUN.

9.58 IlonsiTHE O MPOOIBLHO-TIONIEpeYHOM H3rnbe. OCOOEHHOCTH 3a/auu B
CBSI3U C €€ HEIMHEHMHOCTBIO: pacydeT Mo JePOpMHUPOBAHHOMY COCTOSHHIO, HE-
MPUMEHUMOCTh (HE3aBUCUMOCTH JeUCTBUA cuil). [IpogosibHO-ONEpEeYHbI n3-
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rud Mnpu HaJIWYMM TONepeyHON Harpy3ku. TouHoe W MPUOIMKEHHOE pelIeHue
3a/1a4uM MPU MaJIbIX IPOrudax.

9.59 Tunsl TMHAMHAYECKUX HATPY30K HA 3JIEMEHTHI KOHCTPYKIUN U JI€Ta-
nu mamuH. [lonstue o auHamuueckom koddduiuente. [logbem u omyckanue
AJIEMEHTOB KOHCTPYKIUH ¢ yckopeHueM. [Ipuniun Jlanambepa.

9.60 YdeT cun uHepIuu NMpH pacyeTe Ha NPOYHOCTh. PacueT Bpararoiie-
r'0 KOJbLA C YCKOPEHUEM.

9.61 Pacuer Ha ygap mpu OCEBOM JEWCTBHM HATPY3KHU U MPU KPYUYECHHUH.
Junamuueckuit koapduunent. BHe3anHoe neiicTBUE HATPY3KHU.

9.62 Pacuet Ha ynap npu usru6e. [IpuOnmkeHHbIN yuyeT Macchl CTEPXKHS
MIpY yAAPHBIX HAarpy3kax. MexaHn4ecKue CBOMCTBA MAaTEPHUANIOB IIPU yAape.

9.63 IIpoYHOCTH MpH HMUKIMYECKOM HArpPYyKEHUH. Y CTAJTOCTHBIA H3JI0M,
€ro XapakTepHbIEe NPU3HAKU; KUHETHUKA YCTAIOCTHOrO paspyuenus. Knaccudu-
Kalusl peXKUMOB ITUKJIMYECKUX HArpy30K U HanpsikeHud. OCHOBHbBIE XapaKTepu-
cTukd nukia. [Ipeaen BBIHOCIUBOCTH.

9.64 ®akTopsl, BIMSIONIME HA BBIHOCIMBOCTH: KOHIIEHTPALUS HAIpSKeE-
HUW, MacTaOHBIN 3 PekT, KauecTBO 00pabOTKU MOBEPXHOCTH, KOIDPUIIUEHT
acUMMeTpuH 1uKia u Jp. DddexTuBHbie KOIPGUIIMEHTH KOHIICHTPAIIUU Ha-
MPSHKEHUN.

9.65 Pacuér Ha BBIHOCIMBOCTh IPU HECUMMETPUYHOM LukKiIe. Onpenene-
Hue ko3¢ duimenta 3anaca. JuarpaMmsl npenenbHbIX Hanpsbkenuil. [Iposepka
MPOYHOCTU MPU MEPEMEHHBIX HANPSKEHUsIX. Mepbl O0OpbOBI C SIBICHUEM yCTa-
JIOCTH.

9.66 Ilonsatue o pacuere Mo OE3MOMEHTHOM TEOPUU CHUMMETPUYHO Ha-
Ipy>EHHbIX 000JI0ueK BpanieHus. Y paBHenue Jlamnaca.

10 CHIMUCOK PEKOMEHJIYEMOM JUTEPATYPhbI

10.1 Japxos A.B., nupo I'.C. ConpoTtusiienne marepuanos. - M.: Beic-
mas mkoja, 1989.- 624 c.

10.2 ®eonocbeB B.M. ConporuBieHue MatepuanoB: Y UeOHUK J1Jisl By30B.-
M.: MI'TY, 1999.-589 c.

10.3 Koueros B.T., IlaBnenko A.Jl., KoueroB M.B. Conporusnenue ma-
TepuaioB: Yueb. noco0. - Pocros u//, 2001. — 366 c.

10.4 Conporusnenune marepuanioB. llox pen. I'.C. ITucapenko. - Kues.-
Bumia mkona, 1986.-774 c.

10.5 MapkoB A.B., KyrykoB b.H. ConporuBinenune marepuanoB. Meto-
JUYECKHUE YKAa3aHUSI U KOHTPOJIbHbBIE 3aJlaHUsl JJISl CTYJEHTOB-3a0UHUKOB TEXHHU-
YECKHUX BBICIIMX y4e€OHBIX 3aBefieHuid. — M.: Briciias mikona. — 1985.- 48 c.

45



COITPOTUBJIEHUE MATEPHAJIOB
Yacte [

Cocrasutens brnennosa XKechuna MuxaitnoBua

Penakrop A.B. CHarouieHko

KommberorepHas BepcTka K.M. bnennona
[Toanucano B mevyaTh ®dopmat 60x84/16
bymara odcernas OdcerHas neyaTthb
IIeu. . 3,0 H3a. Ne 234
Ycenneu.n.2,8 Tupax 75 3Kk3.
Vu.-u3ng.a. 2,1 3aka3 Ne

lena  pyO®.

Ky06anckuii rocy1apcTBEHHBIA TEXHOJIOTHIECKUN YHUBEPCUTET
350072, Kpacnonap, yia. MockoBckas, 2, kop. A.
Tunorpadus KyoI'TY, 350058, Kpacuonap, yin. CrapokyOanckas, 88/4

46





