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OBLUME CBEOAEHMUA

BrinonHenne KOHTPOJIBHOUW pabOTHl CTyA€HTAMH 3a04HOH (HOpMBI 00yue-
HUSI SBJISETCS COCTABHOW YAacCThiO y4eOHOTO Tpoliecca, akTUBHOW (HOpMoil camo-
CTOSATEIBbHOW pabdOThI CTYJEHTOB.

I{esb KOHTPOJBHON PAa0OTHI COCTOUT B 3aKPEILUIEHUU U YIIyOJIEHUH Teope-
TUYECKUX 3HAHWUM, NPUOOPETEHHBIX CTYJAEHTaMHU B IpOLECCE U3Yy4YEHHUs Kypca,
BbIpaOOTKE HABBIKOB CAMOCTOSITEIbHOM pabOThl ¢ y4yeOHOM, cenHalbHOW JUTe-
paTypoi U CIIpaBOYHBIMH MaTepHUaIaMH.

HucuunnrnHa «JluHaMuKa U NPOYHOCTh METAIIYPrUYECKUX MAIIuH» H3Y-
yaeTcsl OJUH TPUMECTP M 3aKaHYMBaeTcs 3Kk3amMeHoM. Ilo maHHOW nucuUIIMHE
NPEyCMOTPEHO BBINOJIHEHHE OJHOM KOHTPOJIBHOU paboThl. B cocTaB KOHTPOJIb-
HOW paOOThl BKIKOYEHBI JIBE 3aJ1a4M U JIBa TEOPETUUECKUX BOIPOCaA.

Kaxaplil cTyIeHT BBINOJHSAET MHAMBHAYAIbHOE 3aJaHue. 3aJaHHsl BHIOM-
parTCAd U3 COOTBETCTBYIOIIEH Tabiauubl corjacHo BapuaHTy. Homep BapuaHTta
COOTBETCTBYET MOPAJAKOBOMY HOMEDPY CTYAEHTA B )KypHAaJE MPEnogaBaTeis.

KonTposnbHas paboTa H0JKHA BBIIOIHATHCS B OTAENbHOW TeTpaau. B pa-
00Te 0053aTEIbHO OCTABIATH MOJIS s 3aMedaHuil. Kaxgoe 3ajaHue KOHTPOJIb-
HOM pa®oOThI TOJKHO HAYMHATHCS ¢ HOBOM CTPaHHUIIBl U UMETh CBOW 3aroJIOBOK.

B nauane 3amaun HE0OOXOIMMO BBINHMCATh BCE JAHHBIC IS €€ pelIeHus,
B3sATHIC W3 TabnuIl 3ananuii, coorBeTcTByOmUX ['OCTOB u cipaBOYHBIX TaOIUII.
VYcnoBue 3ajaun 3aUChIBAETCS KPATKO.

Ortanbl peleHus 3a1a4u MoCieq0BaTEIbHO HYMEPYIOTCS U 03arjaBiuBaroT-
csi. [losicHeHus NOJKHBI ObITh KPAaTKUMU, HO JOCTATOYHBIMU [JJIs IOHUMAHUA 3a-
JauH.

Pabora pomkHa OBITH HamucaHa YETKUM, pa300pUYMBBIM IMOYEPKOM, I'pa-
MOTHO W akKypaTHo. McnpaBiieHusl, 3a4epKUBaHUsl, BCTABKU, COKPAILEHHUS CIIOB U
UCIIOJIb30BaHUsl abOpeBuaTyp (Kpome OOLIENPUHATHIX) B FOTOBOM (YHCTOBOM)
TEKCTEe He pazpemaroTcs. TeKcT padoThl MOKHO HAlNKMCaTh OT PYKH YEpHUIAMHU
(macToi) 4epHOrO WM CUHETO IBETA.

KonTposnbHas padoTa BBINOJHIETCS B COOTBETCTBUH C TPEOOBAHUSIMU 3TUX
METOJUYECKUX YKa3aHUU, HHAaYe OHA He OyAeT MOoMylleHa K 3alluTe, HE3aBUCUMO
OT €€ COAEpKaHMs. 3AKOHUCHHYIO KOHTPOJIbHYIO Pa0OTy CTYAEHT NPEACTABISAET B
JIEKaHAT 3a0YHOr0 OTAEJIEHHS B CPOK, ONPEIEIEHHbIA COOTBETCTBYIOIIUM Ipadu-
KOM.

KoHTponbHy0 paboTy peneH3upyer npenojgaBareiab kadeapsl « ABTOMATH-
3UPOBAHHBIE METALUIYPrudeCcKre MalluHbl U 000pynoBaHuey». Eciu peneHsus no-
JOXHUTENbHAsI, TO pabdoTa gomyckaeTcs K 3amute. Eciu mo pabore ecTh 3ameua-
HUsl, TO €€ BO3BPAILAIOT JI1 JOPAOOTKH UM UCIPABJIEHUS.

JlaTy 1 BpeMs 3aliuThl pabOThl YCTAHABIMBAET JE€KaHAT 3a04HOTO OT/ele-
Husi. PaGoTa 3acuuThiBaeTCs TOJNBKO IO UTOTaM coOeceloBaHus €€ aBTopa C Ipe-
nojasaresieM. [lucbMeHHBIE OTBETHI Ha KOHTPOJIbHBIE BOINPOCHI IPHU 3aIIUTE pa-
00THl MPUBOIATCA B KOHIE TeTpanu. Coath 3k3aMeH o Kypey «/luHamuka u



IPOYHOCTh METALIYPrUYE€CKHX MAlIUMH» CTYJIEHT MOXET TOJBKO IOCJE 3alUThI
KOHTPOJILHOW pabOTHI.

1 UHAUBUAYAJNDBbHbLIE 3A0AHMUA
K KOHTPONIbHOM PABOTE

B xoHTposibHON paboTe mpeaycMOTPEeHO YeThipe 3aJlaHus: JBa TeOopeTHuue-
CKMX Bompoca u ABe 3anaud (tadn. 1.1). [lepBbie nBa 3agaHusi OTHOCATCS K Tep-
BOMY MOJYJIIO «/[MHAMUKa METAJUIyprU4ECKUX MAIIWH», a TPEThE U YETBEPTOE —
KO BTOpoMy moxayiw «IIpoyHocTes MeTaimnmyprudueckux Mamun». [Ipu oTrBere Ha
TEOPETUYECKUE BOIMPOCHI I€JIEeCO00pPa3HO HMCIOIB30BATh PEKOMEHIAYEMYIO JIUTE-
patypy, a TakKe KOHCHEKT jJekuuil. IIpu pemenunn 3amad peKOMEHIYETCS IMOJIb-
30BAaThCSl METOJUYECKMMHU YKa3aHUAMU K MPAKTUUYECKUM 3AHATUAM, NIPUMEpaMHU
pelIeHus 3aJa4, KOTOpbIE MPEICTABICHBl B JaHHBIX METOJUYECKUX YKa3aHUSIX, U
PEKOMEHAYEMOU JIUTEPATYPOU.

Tabauna 1.1 —3aganusi K KOHTPOJILHOU paboTe MO BapuaHTaM
3agaHue

1 MexaHuyeckue konebaHus. MexaHudeckuin yaap. Yucno creneHeit ceoboabl me-
XaHUYEeCKo cucTeMsbl. MNpumepbl CUCTEM C OOHON CTENEHBLID CBOOOAbI.

2 3apava. CocTaBuTb [IBYXMAcCOBYK) pacCuHeTHY) CXEMY MeXaHu3Ma pornbraHra.
[MpuBOL ponuMKa porbraHra BKMOYAET 3EKTPOABMraTeNlb U O4HOCTYNEHYaTbl LIUHAPK-
yeckun pepyktop. [lpuBeneHne OCYLECTBUTb K BpallaTeslbHOMY [ABWKEHUIO Bana rek-
TpoaBUraTensi.

3 Bubpownsonatopbl. TeopeTuyeckue NonoXeHus, nexatine B OCHOBE UX paboThl.

4 3apaya. PaccuntaTb Ha yCTanoCTHYK NPOYHOCTb B CEYEHWUW LLENKN OMOPHLIN Ba-
nok. MpuBOAHLIMK SBAAKOTCA OMOPHbIE Barku. PacyéT BbINOMHWUTL B BUAE ONpeaeneHus
koabdmumeHTa 3anaca NPoOYHOCTU. McxoaHble AaHHble: cuna npokatkn — TMH; momeHT
npokatku (Ha AByx Bankax) — 200 kH-m; paccTosHre Mexay NOAWUMHUKOBLIMK OnopaMy
L=600 mm; anuHa Goukn  1=200 mm; anametp wenku d=250 Mm; npeaen NpPOYHOCTM
65=850 H/MMZ; koathuumeHnTsl: k.=2,45; k.=2,25; =0,80; £,=0,62; £.=0,54, [n]=1,2

1 OCHOBHble 3aKOHbI AMHaMUKK. Yucno creneHen cBoOOObI MEXaHUYECKON cucte-
Mbl. [TpUMepbI CUCTEM C TPEMS CTENEHSIMM CBOOOARI.

2 3agava. OnpenenuTb MakcUMmarnbHble HanpskeHus B Bane. MicxodHble OaHHbIe:
M1=30kH-m; M2=-20kH-M; 11=1000kr-m2; 1,=200kr-m2; 1=1 m; d=200mm; 6=0,015pag.
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3 MornoTutenu konebaHum.

4 3apayva. PaccuutaTb CBapHOE COEAMHEHWE Ha BbIHOCIMBOCTL. CoeauHeHue
BCTbIK. WunpnHa nucta — 120 Mm, TonwmHa NUCToB — 6 MM. McxoaHble faHHble: npegen
MPOYHOCTM OCHOBHOrO MeTanna o©s=450 H/MM2;, nepemeHHas Harpyska: Pmax=50 kH,
Pmin=-50 kH; koadpmumeHT koHueHTpaumm K.=1,9, [n]=1,6

BapuaHTt Ne1

BapuaHTt Ne2

4



[MpoposmkeHne Tabnuupl 1.1

3agaHue

1 [nHamunuyeckas u ctatuctuyeckast mogenu. Buabl cxematusaumn. Buabl koneba-
HUN MEXaHUYECKNX CUCTEM.

2 3apgava. Onpeaenutb MakcuManbHble HanpshkeHus B 6anke. McxodHble daHHbIe:
P=10 kH; n=800 o6/muH; 1=1000 cm*; W=100 cm#*; S= 1 kH; 6=0,002mm/H.

BapuaHT Ne3

A
““ b=2000 MM __| P
b=4000 MM

3 Tunbl BU6POM30NATOPOB. VX KOHCTPYKTUBHOE UCMONHEHME.
4 3apayva. Onpenenutb HanpsKeHUs Npu yaape nagatowlero rpysa maccon 400 kr o
6pyc nnowapsto 1000 mm2 BeicoTon 0,5M. BbicoTa nageHus rpysa — 48 mMm

BapuaHt No4

1 Knaccudmkaums cun: nosuumuoHHbIe CUsbl (MPUBECTU NpUMeEpbI). YpaBHEHWe CBO-
BoaHbIx KonebaHWn NMHENHON CUCTEMbI C OQHON CTeneHbto cBoboabl 6e3 conpoTUBNEHMs
[BIKEHUIO.

2 3apayva. CoctaBuTb [IBYXMAacCOBYH PaCHETHYK CXeMy MexaHu3ma nogbema rpy-
3a, BKIKYAIOLLEro anekTpoasuraTenb, AByXCTyneHYaTblil peaykrop, 6apabaH u rpys, sa-
KpenneHHbIM Ha KaHaTe. [puBeaeHne OCyLEeCTBUTb K BpalyaTeSlbHOMY [BWXEHUIO Barna
anekTpoaBuraTens.

3[lnHammnyeckue racutenn KonebaHuim.

4 3apaya. Paccuntatb 60nTOBOE COEAMHEHME Ha BbIHOCIMBOCTL. OnacHbIM ceve-
HWeM SBNSIETCA CeYeHne No BHYTPEHHEMY AnameTpy pesbbbl BonTa. McxogHble OaHHble:
anameTp onacHoro cevenns d=40 Mm; ¢.1=280 H/MmZ; cuna 3aTskku Paar=20 kH; koadhdpm-
LUMEHT OCHOBHOW Harpy3ku ¢ =0,3; koadpuumenTsl: K.=4; f=1; £,=0,7; BHELLHAA Harpy3ka
P=450 kH; konu4ectBo 6ontoB z=8; koapduUmMeHT 3anaca no amnanuTyae [na]=3,2; Koad-
(OMLMEHT 3anaca no MakcMarnbHbIM HANPSHKEHUAM [Nmax]=1,5

BapuaHt Ne5

1 YCTOMYMBOE M HEyCTONYMBOE COCTOSHME cucTeMbl. KonebaHus HU3Koi 4acToTbl
npw GyKCOBaHWW BarKoB.

2 3apayva. Onpefenutb MakcUManbHble HanpspkeHust B Bane. VcxoaHble JaHHbIe:
M1=20kH-M; M2=—15kH-m; 11=5000kr-Mm2; I,=1000kr-M2; 1=2m; d=200mm; t=1 c.
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3 BnusHne auHaMnyeckoro HarpyxeHus Ha ynpyryto aecdopmauuio paboyeit Knetu.
4 3apgava. AHanuTUYECKI ONPEAENIUTb HaNPSXKEHUs OT yaapa CIUTKa Maccoi m, Ko-

TOPbIA ABUraeTCst No PosbraHry co ckopocTblo V, 0 pabounin Banok anametpom D
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ofonmxeHve Tabnuubl 1.1

3apaHue

BapuaHT N26

1 Knaccudmkaums cun: guccunatvBHbIe CUMbl (MPUBECTW npumepsbl). bykcosaHue
npw npokatke. Tunbl 6yKCOBaHWS, NPUYKHBI, UX BbI3bIBAKOLLME.

2 3apayva. CoctaBuUTb MHOrOMAaCcCOBYH PaCYETHYHO CXEMY UHAMBMOYAINbHOMO NpuBo-
[1a NPOKaTHOrO CTaHa, NpefcTaBnstLLero cobon anekTpoasuratesib, peaykTop 1 paboumi
Banok. [puBeneHne oCyLWeCcTBUTL K BpaLlaTensHOMY ABWKEHMIO paboyero Baska.

3 Mornotutenu konebaHui.

4 3apava. PaccunTatb Ha YCTanoCTHYH MPOYHOCTb B CEYEHUM LLIEVKM OMNOPHbIN Ba-
nok. MpuBOAHLIMK SBASKOTCA OMOPHbIE Barku. PacyéT BbINOMHWUTL B BUAE ONpeaeneHus
KoahmumeHTa 3anaca NPOYHOCTU. McxoaHble aHHble: cuna npokatkm — 1 MH; MoMmeHT
npokatku (Ha aByx Bankax) — 100 kH-m; paccTosiHue mexay NOALUMMHUKOBLIMK OrMopamu
L=600 mm; anuHa 6oukm 1=200 mm; auameTp wenkn d=250 mm; npegen npoYHOCTM
65=850 H/mMMmZ; koadpdmumenTsl: k,=2,45; k.=2,25; =0,80; £,=0,62; £.=0,54; [n]=1,2

BapuaHTt Ne7

1 Knaccudpmkaums cun: BbIHyXAaroLmMe cunbl (NpuBecTy npumepsbl). ABTokonebaHus
npw ByKCOBaHWW BasIKOB NPOKATHOMO CTaHa.
2 3apgaya. Onpegenntb KO3PULMEHT AnHaMUYHOCTU. McxoaHble daHHble: P=8 kH,

n=100 o6/muH, S=0,4kH.
I‘K 1=1000 MM

e

3 [luHammyeckne NpoLecchbl B HEMPEPbIBHbIX NPOKATHbIX CTaHaX.

4 3Japava. PaccuutaTb CBapHOe COeOMHEHWe Ha BbIHOCNMBOCTL. CoeanHeHune
BCTbIK. WunpnHa nucta — 120 MM, TonwwmHa nMctoB — 6 MM. McxoaHble daHHble: npegden
MPOYHOCTM OCHOBHOrO MeTanna os=450 H/MMZ;, nepemeHHas Harpyska: Pmax=50 kH;
Pmin=-50 kH; koadppumumeHT koHueHTpaumm K.=1,9; [n]=1,6

BapuaHT Ne§

1 [nHamuyeckas u ctatuctudeckas mogenu. Buabl cxematusaumn. Buabl koneba-
HW MEXaHUYECKNX CUCTEM.

2 3apayva. CocTaBMTb MHOTOMAaCCOBYH pacyeTHYH CXeMy MexaHu3ama nogbema rpy-
3a, BKIIOYAIOLLEro anekTpoasuraTenb, 04HOCTyNeHYaTbin peaykTop, 6apabaH u rpys, 3a-
KpenneHHblin Ha kaHaTe. [puBeaeHre OCyLLeCTBUTbL K NOCTyNaTeNnbHOMY ABUXEHMIO rpy3a.

3 Cnocobbl CHMXEHNUSI ANMHAMUYECKNX HArpy3oK.

4 3apava. Paccumtatb 6onToBoe coemHeHne Ha BbIHOCIMBOCTb. OnacHbIM ceye-
HUEM SIBNSIETCA CEYEHME MO BHYTPEHHEMY AMaMeTpy pe3bbbl bonTa. cxoaHble OaHHbIE:
anameTp onacHoro ceveHns d=40 mm; 6.1=280 H/mm2; cuna 3aTsikkn Paar=20 kH; koachdoum-
UMEHT OCHOBHOW Harpyskun ¥=0,3; koatpduumenTsl: K;=4; B=1; £,=0,7; BHELLHAS Harpyska
P=450 kH; konnyectBo 6ontoB z=8; KoapuLMeHT 3anaca no amnanuTyae [na]=3,2; Koad-

(bULMEHT 3anaca No MakcMarnbHbIM HaNPSHKEHNAM [Nmax]=1,5




[pogormkeHne Tabauupl 1.1

3apaHue

BapuaHT N29

1 lpsimon 1 0BpaTHbIN CNOCObblI COCTABNEHUS YPABHEHUS [OBWKEHWUSI CUCTEMbI.
YpaBHeHWe CBODOAHbLIX KOnebaHWn NUHENHON CUCTEMBI C OAHOM CTENEHb0 cB06OabI 6e3
CONPOTUBIEHNS ABWKEHMIO.

2 3agava. OnpenenuTb MakcUmarnbHble HanpskeHus B Bane. MicxodHble OaHHbIe:
M1=30 kH-Mm; M2=-20kH-m; 11=1000kr-m2; 15=200kr-m?; I=1m; d=200mm; 6=0,015pag.
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3 Bubpownsonarops!. TeopequeCKme NONOXEHUS!, Nexallue B OCHOBE UX paboThl.

4 3apaya. PaccuntaTb Ha yCTanoCTHYK NPOYHOCTb B CEYEHWUW LLENKW OMOPHLIN Ba-
nok. NpuBOAHBIMK SBASIOTCA OMOPHbIE Barnku. PacyéT BbINOMHUTL B BUAe OnpeneneHus
koabdmumeHTa 3anaca NpPoYHOCTU. McxoaHble AaHHble: cuna npokatkn — TMH; momeHT
npokaTku (Ha AByx Bankax) — 50 kH-M; paccTosiHue Mexgy MOALUMMIHMKOBLIMM OnopaMy
L=600 mm; anuHa 6oukm 1=200 mm; aunametp wenkn d=250 mm; npeden npPOYHOCTM
65=850 H/MMZ; koachuumenTsl: k.=2,45; k.=2,25; =0,80; £,=0,62; £.=0,54; [n]=1,2

BapunanT N210

1 Knaccudmkaums cun: guccunatvBHbIe CUMbl (MPUBECTW npumepsbl). BykcosaHue
npw npokatke. Tunbl 6yKCOBaHWS, NPUYKHBI, UX BbI3bIBAKOLLME.

2 3apayva. Onpefenutb MakcumanbHble HanpshkeHust B banke anuHon 4 m, nocepe-
[IMHEe KOTOPOWN YCTaHOBIEH 3NEKTPOABMraTENb Maccoi P ¢ HeypaBHOBELEHHbIM POTOPOM.
WcxopHble paHHble: P=10kH; macca HeypaBHOBELLEHHbIX 4acTen npueoga S=1kH;
n=800 06/muH; napameTpbl 6anku: I=1000 cm4; W=100cm3; 56=0,002 mm/H.

3 MNornoTtutenu konebaHwii.

4 3Japavya. PaccuutaTb CBapHOe COeOMHEHWE Ha BbIHOCNMBOCTL. CoeanHeHue
BCTbIK. WunpnHa nucta — 120 MM, TonwwmHa nuctoB — 6 MM. cxoaHble daHHble: npegden
MPOYHOCTM OCHOBHOrO MeTanna os=450 H/MMZ;, nepemeHHas Harpyska: Pmax=50 kH;
Pmin=-50 KH; KoadppmumeHT koHueHTpaumm K,=1,9; [n]=1,6

BapuaHT Ne11

1 Buapl konebaHuit MEXaHNYECKUX CUCTEM. YCTONYMBOE M HEYCTONYMBOE COCTOSHMS
cuctembl. Teopema JlarpaHxa-Aupuxne. Kputepuin Cunbeectpa.

2 3apaya. OnpepenuTb MakcMManbHbIe HanpsxeHus B Bane. MexaHuyeckyto cuc-
TEMY NPeLCTaBUTbL B BUAE ABYXMAcCOBOW CXeMbl, COBEpLUAtOLLEN BpaLlaTenbHOe ABWKe-
Hue. WMcxoaHble ganHble: Mi=20 kH-m; Mo=-15 kH-m; 11=5000kr-Mm2; 1,=1000kr-Mm2; [=2wm;
d=200 mm; to=1c.

3 Tunbl BUOPOM30NATOPOB. VX KOHCTPYKTUBHOE UCMOMHEHNE.

4 3apava. OnpegenuTb HanpsKeHUst Npu yaape nagatoLlero rpysa maccoi 400 kr o

Bpyc nnowageto 1000 mm? BeicoTom 0,5 M. BbicoTa nagexns rpysa — 48 mm




[pogormkeHne Tabauupl 1.1

3apaHue

BapuaHT Ne12

1 KonebaHus u yaap B aneMeHTax KOHCTPYKUMA MEeTannypruyeckux mawumi. Mono-
KUTENbHAs U oTpuuaTtensHas ponb KonebatenbHbIX U yaapHbIX ABreHnin. OCHOBHbIE 3aKo-
Hbl AUHAMVKM.

2 3apaya. OnpepennTb MakcuMarnbHble HanpskeHus B 6aske, Ha KOTOPOW 3akpen-
neH Bpalatowuncs npueop Maccoir 150 kr. Bpalyatowmecs vactu npueoga maccou
ms=30 K He ypaBHOBELLEHbI OTHOCUTENBHO OCK BPALLEHWS (BENWYMHA 3KCLEHTpUCUTETa
e=0,6 mm). OnpeaenuTb, NPy Kakoi 4actoTe HACTYNUT Pe30HaHC, ecni Yucno obopoToB
npmeoga n=60 o6/MuH. CeyeHne bankn — npsmoyronbHuK cevennem 200x40 mm, anvHa
Barnku — 5 M, pacctosiHue OT onopbl A0 ocu npusoga — 1 m.

3 PacyeT Ha NPOYHOCTb NMPWU HEPEryNAPHbIX PeXUMax nepeMeHHbIX HanpPsKEeHWN.
[TnHenHas rmnoTesa CyMMUPOBAHNS YCTaNOCTHBLIX MOBPEXIEHNN.

4 3apaya. PaccuntaTb Ha yCTanoCTHYK NPOYHOCTb B CEYEHWUW LLENKN OMOPHLIN Ba-
oK peBepcuBHOro ctaHa kBapto 900 xonoaHoM NpokaTku nomnockl. [puBOAHLIMY SBNSIHOT-
ca paboune Banku. PacyéT BbINOMHUTL B BWAE onpedeneHus KoaduuueHTa 3anaca
npouHocTun. [uametp weiiku Banka — 480 MM, annHa 6oukn — 900 MM, paccTosiHue Mexay
onopamun — 1680 mm. cxogHble faHHble: cuna npokatku — SMH; npegen npoYHoCTM Ma-
Tepuana no wenke Banka cs=850 H/MM2; KO3(DPULMEHT KOHLEHTPALMM HanpsXeHWA B
MecTe nepexofa Luenku Banka B 6ouky ko=2,25; KO3PULMEHT Ka4yecTBa NOBEPXHOCTY
=0,8; macwrabHble dakTopbl: £,=0,68; HOpMaTUBHOE 3HAYeHME KOIPULMEHTa 3anaca
npoyHoctu [n]=1,25

BapuaHT No13

1 CxemaTu3aums MexaHU4YeCcKon CUCTEMBI. [JuHaMnyeckne 1 ctaTucTuieckne usn-
yeckue mogernu. [1Ba Buga cxematusauuu. Matematuyeckas mopgenb. KoppektHas Mo-
nenb.

2 3apava. Onpefenutb MakcumaribHble HanpshkeHust B 6anke, Ha KOTOPOM 3akpen-
rneH Bpallawwmincs npusog Maccoi 220 kr. Bpalatowmecs vactu npusoga Maccou
ms=120 Kr He ypaBHOBELLEHbI OTHOCUTENBHO OCY BpaLLeHUs (BEMWUYMHA 3KCLEeHTpUCUTETa
e=0,6 mm). OnpeaenuTb, NpK Kakoi YacToTe HacTynuT pe3oHaHc. CeveHne Banku — Kpyr
anameTpom 80 MM, AnvHa Banku — 6 M, paccTosiHWe OT OMnopbl 40 OCK NpuBoAa — 1 M, Ync-
no obopotos npusoga n=120 06/MuH.

3 OueHka pacyeTHbIX CTaTUCTUYECKUX XapaKTEPUCTUK CONPOTUBIIEHUS YCTaNoCTU.

4 3apaya. PaccuntaTb Ha YCTanoCTHY NPOYHOCTL B MPUBOAHOM XBOCTOBWKe pabo-
Ynid Basok peBepcuBHOro ctaHa kBapto 900 xonofHoi npokaTku nosockl. Pacyer Bbinosi-
HWTb B BUZE OnpeaeneHuns koadduumeHTa 3anaca NpoyYHOCTU. ICXoaHbIe AaHHbIE: CyM-
MapHbIn MOMeEHT npokaTkn — 30kH-m; anuHa 6oukm — 900 MM; npegen NpPoYHOCTM MaTte-
puana B ceyeHumn xaoctoBuka cs=900 H/MM2; KO3HPUUMEHT KOHLEHTPALMM HANPSHKEHUA B
MecTe nepexoga Lenku Banka B Bouky k.=1,8; KO3(h(ULMEHT KayecTBa MOBEPXHOCTY
=0,8; macwwTabHble dakTopbl: €,=0,6; NONAPHbLIA MOMEHT CONPOTUBNEHUS CEYEHUS NpK-
BOAHOro xsoctosuka — 50-104 Mm3; HOpMaTUBHOE 3HaYeHWe KoabuLMeHTa 3anaca nNpoY-

HocTh [n]=1,35




[pogormkeHne Tabauupl 1.1

3apaHue

BapuaHT Ne14

1 [IMHaMmnyeckne nNpoLecchl B SIMHUM HENPEPBIBHOM rpynMbl NPOKaTHOTO CTaHa.

2 3apava. OnpefennTb MakcUManbHble HanpshkeHns B Banke, Ha KOTOPOW 3akpen-
neH Bpallawowmincs npusog Maccoi 250 kr. Bpalatowmecs vactv npusoga Maccou
m1=80 Kr He ypaBHOBELLEHbI OTHOCUTESTIbHO OCK BpaLLEHUs (BeNnvnMHa SKCLEHTpUcuTeTa
e=0,6 mm). OnpegenuTb, NPU Kakon YacToTe HacTynuT pesoHaHc. CeyeHune Barnku — kBag-
paT ceyeHnem 80x80 mm, annHa Ganku — 8 M, paccTosiHMe OT Onopbl A0 OCK NPUBOAA —
1 M. Yncno obopotos npusoga n=180 o0b/MuH.

3 BrnimsiHue kavectBa 06paboTKM NOBEPXHOCTU. BrinsiHne KOpposuK Ha ConpoTUBIe-
HWe ycTanocTu. BnusHne TeXHONOrMYecknx MeToLoB NOBEPXHOCTHOMO YNPOYHEHNS Ha CO-
NPOTUBNEHNE YCTAmNOCTL.

4 3apava. PaccunTaTb Ha YCTanoCTHY0 NPOYHOCTL B NPUBOAHOM XBOCTOBMKE pabo-
YniA Banok peBepcuBHOro ctaHa kBapto 900 xonofHoi npokaTkv nosockl. PacyeT Bbinos-
HWTb B BUE onpeaeneHunst koadduumeHTa 3anaca NpoYHOCTU. ICXoaHbIe AaHHbIE: CyM-
MapHbliA MOMEHT npokatkn — 40kH-m; anuHa 604k — 900 MM; nNpeaen NPOYHOCTM MaTe-
puana B cevyeHnn xsoctoBuka c=1000 H/MMZ; KOIhPUUMEHT KOHLEHTPALMM HANPSKEHNIA
B MecTe nepexofa Luenkn Banka B 604ky k.=1,9; koapuumeHT KayectBa NoBEPXHOCTY
3=0,82; macwrabHble dakTopbl: £,=0,58; NONSPHBIA MOMEHT COMPOTUBNEHUS CEYEHUS
NPMBOOHOMO XBOCTOBMKA — 52,73-104 MM3; HOpMaTUBHOE 3HAYeHUEe KOIpduLmMeHTa 3anaca
npoyHocTu [n]=1,4

BapuaHTt Ne15

1 [IMHamunyeckoe paccorfiacoBaHue CKOPOCTei BankoB C MHAMBWAYaNbHbIM NPUBO-
[OM.

2 3apava. Onpedenutb MakcumarbHble HanpshkeHust B 6anke, Ha KOTOPOM 3akpen-
neH Bpauawwmica npusog Maccoi 300 kr. Bpalatowmecs vactm npusoga Maccou
m1=60 Kr He ypaBHOBELLEHbI OTHOCUTESTBHO OCK BpaLLEHUs (BeNnYmMHa SKCLEHTpUcUTeTa
e=0,6 mm). OnpegenuTb, NpK Kakoi YacToTe HacTynuT pe3oHaHc. CeyeHne Banku — npsi-
MoyronbHuk ceveHnem 100x40 mm, annHa H6anku — 3 M, paccTosiHUE OT Onopbl 40 OCK Npu-
Boda — 1 M. Yucno obopotos npmsoga n=180 06/MuH.

3 MacwTtabHblin dakTop. MprymnHbI NPosiBReHns MaclutabHoro daktopa. PpeTTuHr-
KOppO3us.

4 3apaya. PaccunTatb CBapHOE COedMHEHWE C (PraHroBbIMK LWBAaMM Ha BbIHOCIU-
BOCTb. TOMLWMHA CBAapuBaEMbIX NUCTOB — 4 MM, MPOTSHIKEHHOCTb CBAPHOMO y4vacTka —
100 MM, KOnn4ecTBO LUBOB — 2. Ha coeanHeHne encTByeT pactarmeatoLias cuna P.
cxoaHble faHHble: npeaen NpoYHOCTM OCHOBHOMO MeTanna os=450 H/MM2; makcumarns-
HOe cpesatoLee yeunme Prmax=26 kKH; MUHUMansHoe cpesatoLlee yeunme Pmin=5 KH; adp-
(PEKTMBHBIN KO MULMEHT KOHLEeHTpaumun K.=2,7; KoaphuLMEHT 3anaca NpoYHOCTH

nj=1,7




Mp

ofonmxeHve Tabnuubl 1.1

3apaHue

BapuaHT N216

1 ABTOKONEDAHWS B NPOKaTHbLIX CTaHaX.
2 3apava. CocTaBuTb ABYXMaCCOBYI0 PaCHYETHYO CXEMY. anBe,D,eHMe OCYLLECTBUTb
K BpallaTenbHOMY OBUXEHUIO Bara 3J1IEKTPOABUTaTENA.

3 daKTopbl, BUSIOLME HA CONPOTUBIIEHNE YCTANOCTU. KO3(ULMEHT, yunTbIBaKD-
LM BnusiHWe Bcex (hakTopoB. KOHUEHTpaUmMa HanpsikeHuin. TeopeTudecknii n adhdekTns-
HbI KOSMMULMEHTI KOHLEHTPALMN HANPSXKEHWIA.

4 3apava. PaccuntaTb CBapHOE COEANHEHNE Ha BIHOCINBOCTb.
w A Q AA

P

—

—

ARRARRRRRARRRARRARRAREN
1=300 MM _b=100 Mmm_|

Fa

K=8 MM
h=40 MM

cxoaHble faHHble: npeaen NpOYHOCTY OCHOBHOTO MeTanmna os=450 H/MM2; nsrnbatoLlas
Harpy3ka: Qmax=6 kKH; Qmin=2 kH; pacTtsrusatowee ycunune P=1 kH; acbdheKkTMBHbIA KO-
OuUMeHT KoHUeHTpauun Kt=1,9; koathduumeHT 3anaca npoyHocTun [n]=1,5

Bapuant No17

1 BrusHue MexaHW4ecKux XapakTepucTuK MeTansna, TEXHONMOTMYECKUX Harpy3oK K
aneKTpoABuraTens Ha AMHaMUKY rMaBHON NIMHWAW NPOKATHOrO CTaHa.

2 3apayva. CocTaBuTb ABYXMACCOBYH PaCYETHYHO CXEMY NPUBOAA ANCKOBBLIX MHOMO-
NapHbIX HOXHML, [pyBedEeHNe OCYLLECTBUTL K BpaLlaTeslbHOMY [BWKEHMIO Bana 3nekTpo-
npuratens.

3 Pacuet no koachduumeHTam 3anaca npoyHoCTU. Bbibop HOpMaTUBHBIX KO3dhdu-

LIMEHTOB 3anaca. PacyeT Ha NPOYHOCTb MPU CTAaTUYECKUX Harpy3Kax.
4 3apava. PaccuntaTb CBapHOE COEANHEHME Ha BIHOCINBOCTb.
2
(Vo)
L
P
I

cxoaHble aHHble: npeaen NpoYHOCTI OCHOBHOTO MeTanna os=450 H/MM2; nepeMeHHas
Harpy3ka: Pmax=12 kH; Pmin=-12 kH; apeKkTv1BHbIN KOIPMULNEHT KOHLEHTpaLN
Ko=1,9; koadpcpmumeHT 3anaca npoyHoctu [n]=1,6

10



[pogormkeHne Tabauupl 1.1

3apaHue

BapuaHT No18

1 BninsiHue xapakTepa HarpyxeHus CTaHa Ha AMHaMUYeckne MOMEHTbI B NPUBOE.

2 3apayva. CoctaBuTb [BYXMACCOBYI pacCyeTHYI0 Cxemy npusoga netyyux Hapa-
BaHHbIX HOXHWL. MpuBEAEHNE OCYLLECTBUTL K BpalLaTeNbHOMY ABWXEHMIO Bana dnekTpo-
asuraTens.

3 Pacuet no koathduumeHTam 3anaca npoyHoCTU. Bblibop HOpMaTUBHBIX KO3GhdK-
LIMEHTOB 3anaca. PacyeT Ha NPOYHOCTb MPY CTAaTUYECKUX Harpy3Kax.

4 3apgava. PaccuutaTtb GontoBoe coeMHeHne Ha BbIHOCNMBOCTb B OMAacHOM ceye-
HUK. OnacHbIM CeYeHneM SBMSETCH CeYeHUEe NO BHYTPEHHEMY AnameTpy pesbbbl bonta.
PacyéT Ha BbIHOCNMBOCTb BbINOMHUTL B BUAE ONpeaeneHns Koad- .
(vUMeHTa 3anaca no aMmnanuTyae Na U MakCUMarnbHbIM HanPsXKeHN-
M Nmax. VICXOAHbIE faHHbIE: AMAMETP ONacHOro ceveHns d=24,4 mm;
npenen BbIHOCNMBOCTU -1=280 H/MM2; cuna 3aTsikkn Paar=20 kH;
KO3 h1LMEeHT OCHOBHOW Harpysku % =0,3; apdheKTUBHbIA KO3pdu- 1
UMEHT KoHUeHTpaumm K,=4; koathduumeHT nosepxHoctv 3=1; mac- =T
LWTabHbI dhakTop £,=0,7; BHEWHSAS Harpyska P=160 kH; konnyectso }—A ‘an -{ A
BonToB z=8; koahpuLmeHT 3anaca no amnanTyae [na)=3,2; koad-
(OMLMEHT 3anaca no MakcMMarnbHbIM HaNPSHKEHNAM [Nmax]=1,5 Py

BapuaHT N219

1 [InHamuka npuBoaa NpasusibHOM MaLUHbI C KOCO PacnonOXeHHbIMY POSTMKaMMm.

2 3apayva. CoCTaBWTb [BYXMACCOBYK PaCHETHYH CXEMY SKCLIEHTPUKOBBIX HOXHULL.
[puBeneHVe OCyLLeCTBUTL K BpaLLaTenbHOMY ABUXEHUIO Bana anekTpoaBuratens.

3 lNpegen BbIHOCAMBOCTK NPW aCUMMETPUYHOM Lmkne. [uarpamma npegenbHbiX amnu-
Tya. KOahuumeHT BIMAHUA acUMMETPUM LMKNa Ha npefesibHble amnnuTyabl Hanpshke-
HUN.

4 3apaya. PaccuntaTb TONCTOCTEHHbIN LUIIMHAP Ha CTAaTUYECKYH0 NPOYHOCTb. JKBU-
BaneHTHOE AENCTBYIOLLEE HanpsKeHWe OnpeaenuTb No TPpeTben Teopun npovHocTu. On-
pesenuTb KoaghuumeHT 3anaca. BbINonHWTL OLEHKY NPOYHOCTM.

WcxopHble aaHHble: ps=21 MlMa; p«=5 MMa; rs=60 mMm; r,=70 MM; Npeaen Teky4ecT mare-
puana umnuHapa o:=350 H/Mm2; koadhpuUMEHT 3anaca no npeaeny Teky4ectu [n.]=2,5

BapuanT Ne20

1 [IMHaMm4yeckme Harpyaku NpUBOAA HOXHUL, C NapannenbHbIMI1 HoXaMu.
2 3apgayva. OnpeaenuTb yron 3akpyynBaHus Bana ¢ oT KpyTsLLEero MoMeHTa M.

=

=
M = g g M, ,=25 kH -M

N )
D 8 5 O

B D
1,=200 MM ,=350 MM
1=2000 mMmw™m

3 PacyeT yHuBepcanbHbIX WNUHAENEN Ha YCTANOCTHYH JONTOBEYHOCTb.

4 3apaya. Paccuntatb TOHKOCTEHHbIA LMNMHAP HA BbIHOCNMBOCTbL. JKBUBASIEHTHOE
NIENCTBYIOLLEE HANPSHKEHWE ONpeenuTb No TPeTbel Teopun NPoYHOCTU. McxoaHble Aak-
Hble: D=120 mMm; h=3 MM; pemax=6 MI1a; pemin=2 MIla; npeaen npo4yHoCTM MaTepuana uu-
nuHapa 6s=450 H/MmZ; adhdpekTrBHbIN KO3 urumeHT koHueHTpaumn K.=1,8; v,=0,24; ko-
9hPULUMEHT 3amaca NPOYHOCTH [n]=2

11




2 MPUMEPDLI PELLEHMA 3AQ0AM

3amaya Ne 2.1
OnpenenuTs MaKCUMaJIbHbIE HOPMaJIbHbIE HAMPSHKEHUS B 0aJIKe MO/ MPaBOi OMOPOi
(puc. 2.1), MakcuMaIbHBIN MPOTUO OAIKU M YACTOTY, IPU KOTOPOU HACTYIIUT PE30-

HAaHC CUCTCMBI.
Q)

IS ris
1=5000 MM | 1=1000 Mmm
Pucynok 2.1 — Pacuérnas cxema Kk 3agaye 2.1

Hcxoonwvie oannwie:
P=5 kH; n=500 06/muH; Bpamiaroniecs: 4acTi NpuUBOJia HE YPABHOBEIICHbI, HA OAJIKY
nercTByeT nentpooexHas cuia 500 H; momenT unepuuu ceuenus 6anku [=815 cM’;
MOMEHT COIPOTHBJICHHS cedeHns W=82 cm’.

Xoa pelieHust

1 OTHOCHTENBHBIN TTpOorud O (MOJATIUBOCTH) B CEUCHUHU OAJIKM B MECTE pac-

MOJIOKEHUSI MPUBOJIA OIpeeseTcs mo crnocody Bepemarnna oT eIMHUYHON CHUIIBI

(puc. 2.2).

1P=1

e

10=00 MM

1,

Pucynok 2.2 — Pacu€THas cxeMa K ONpeaeeHuIo NOAATIMBOCTH IT0 MeToay Beperma-
ruHa

[Iporu6 moja mpaBoit onopou
Qy 1 (1,12 Ll 2 j 1 »
o= € = —bh+—===1 |[=—15(1+1])) =
2Bl 131(232 5 312 )73 20+
=1/(3-2,1-105-815-104)-10002(5000+1000)=O,OOIZMM/H,

rae (Q — mwiomans rpy30Boi smopsl; E — Moy ynpyroctu marepuaina; y. — KOOp-

JIMHATA LEHTPA TSKECTU TPY30BOM SIIOPHI.
2 Yacrtora COOCTBEHHBIX KOJICOAHUI CUCTEMBI C OJIHOUN CTEIIEHBIO CBOOOIBI

3
p=voim= |- | & _ [ 980T 6 1
mod Po 5000-0,0012
3 3aKOH U3MEHEHUS BO3MYIIAIOIIEH CUIIBI —

S(t) =S cos ((pt),
I'JIC YaCTOTa BBIHYKJICHHBIX KOJIeOaHUH

12



@=7nn/30=m-500/30=52¢"".
4 KoadurmeHT TMHAMUIHOCTH
1 1
Ky = = =245.
A0 0% 1-40%/522
5 MakcuMallbHbI JAUHAMUYECKUH TIPOrud MpaBoOro KOHIA Oanku (mpu
cos(pt) =1)
Amax =S8K 1 =500-0,0012-2,45 = 1,47 mm.
6 MakcumanbHbIN MOJHBIA TPOruO MPaBoOro KOHIA OaIKu
Afhax = Nnax + Acr = Nax + P8 =1,47 +5000-0,0012 = 7,47 wmm.

7 Hanpsbkenust OT IMHaAMUYECKUX HArpy30K 0] TIPaBOi OMOPOi Oaku

o1 =M/ W = (SKHII)/W _200:2,45 '31000 =14,9 H/mm>.
82-10
8 HampsikeHust OT MOTHOM HAarpy3KH MO/ MPaBOM OMOpoit Oaiku
O =0j +Ocr =0J] +P;11 =149+ 2000- 10300 =75,9 H/mm?.
82-10

9 Pe3oHaHC cHCTEMBI HACTYMIHUT TOTJa, KOT/Ia YacTOTa BBIHYXKJIECHHBIX KOJeOa-
HUM OyJeT paBHa 4YaCTOTE COOCTBEHHBIX KOJIEOAHUM CUCTEMBI, TO eCTh mpu ¢=p. [Ipu
ATOM YHCJIO 000OPOTOB AJICKTPOJABUTATENSI COCTABUT:
30p  30-40
T 1
3agaya Ne 2.2
OrnpenenuTh MakCUMallbHBIE HAMPSOKEHUS B Bajle IS JIByXMAacCOBOM CHCTEMBI, CO-
BEpIIAIOIICH BpallaTesbHOE JBKEHUE (puc. 2.3) MPHU MTHOBEHHOM IMPHUIIOKECHUHU
MOMEHTA TE€XHOJOTUYECKOTO COITPOTUBIICHUS.

=00

I
Pucynok 2.3 — Pacué€THas cxema K 3agaue 2.2 u 2.3
Hcxoonwvie oannvie:
M1=30 kH-m; M2=-20 H-m; [1=10000 kr-m2; 12=4000 xr-m2; [=2 m; d=200 mm.
Xoa pelieHust
| 3HaueHne CTAaTUYECKOro (AMIUIMTYIHOTO0) MOMEHTA TEXHOJIOTMYECKOTO CO-
MIPOTUBIICHUS
LM, +1p,M;  10000-20+4000-30
L +1, 10000 + 4000

ng, =382 06/MuH.

=22,86 kH-Mm.

a
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2 Jlns 3amaHHBIX HAYalbHBIX YCIOBHH JIBM)KEHHSI CHUCTEMBI, a HMMEHHO:
t=0,M;, =0,dM;, /dt =0 — ypaBHeHue i ONpeeeHUs] MOMEHTA TEXHOJIOTHYe-

CKOTO CONpPOTHUBIEHUs OyneT umerb BUA My =M, (1 —COS pt), OTKyJa IIpU
cos pt =—1 MakcumanbHOE 3HAYEHUE MOMEHTA TEXHOJIOTHYECKOTO CONPOTUBIICHHUS
Gynet paBHO: My = M, (1-(~1))=2M,, To ecTh KOIDDUITHEHT TUHAMITIHOCTH

KI[ :MlzmaX/Ma:2Ma/Ma =2.

3 MakcuMallbHOE 3HAYEHUE MOMEHTa TEXHOJIOTMYECKOTO COIMPOTHUBIICHMS,
BO3ZHHKAIOLLIETO B YIPYTOM CBSI3U CUCTEMBI (BaJie),

M2 max = KiM, =2-22,86 = 45,72 o

4 MakcuMaibHbIe HAIIPSKEHUS B BaJle

oy = o2max _ 2 TL1000_ g 57106 1y /0,2 228 57 H/aane?.

02d>  02.02°
3agaua Ne 2.3
OnpenenuTh MakKCUMaJIbHBIC HAMPSHKCHHUS B BaJie NJISl IBYXMAcCCOBOUW CHCTEMBI, CO-
BEpIIAIOIICH BpallaTeabHOE IBUKEHUE (CM. puc. 2.3).
Hcxoonwie oannwie:
M,;=30 kH-mM; M,=-20 kH-m; [;=10000 kr-m*; L,=4000 kr-m; I=2 m; d=200 mm, to=1 c.
Xoa peuieHust
1 3HayeHWE CTAaTHYECKOro (aMILTUTYJIHOT0) MOMEHTA TEXHOJIOTHYCCKOTO CO-

IMIPOTUBJICHUSA:
_ IIMZ + Ile _ 10000-20+4000-30 _ 22,86 HoM.
I +1, 10000 + 4000

2 KoapdunmenT x€cTKOCTH Basa

5 5
C:GIp:O,82 10 25,13 10 :0’1030109HMM/paH:103 KHM/paI[,

| 2000
4 4
rmae Ip = md _T 200 =25,13- 105 MM — MOJISIPHBIA MOMEHT UHEPIIMUA CCUCHUS Ba-
32 2000
5
na; G = £ = 21-10 = 0,82-105 H/mm? — MOJYJIb YIIPYTOCTA BTOPOTrO poia

2(1+p) 2(1+03)
115 ctanu; E — Monyne ynpyrocTtu nepBoro pojaa; 1 — koaddumuent Ilyaccona.
3 YacToTa COOCTBEHHBIX KOJICOAHUN CHUCTEMBI

be i+l :\/103.103 10000 + 4000 _60c.
I I, 10000 -4000
4 KospuimeHT TMHAMUIHOCTH

sin A sin £ 0,956
Kr=M /Ma=1+ =1+ 2
A~ F12max -y 70,956

rie A=ty /T =togp/2n=1-6/21n=0,956 — BcnoMoraTebHbII apameTp.

=1,046,
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5 MakcuManbHOE€ 3HAYEHUE MOMEHTA TEXHOJIOTHYECKOTO CONPOTUBIICHUS,
BO3HHKAIOLIETO B YIPYTOM CBSI3U CUCTEMBI (BaJie),
Miomax =KgM, = 1,046 -22,.86 =23,91 xH-m.
6 MakcuMaJIbHbIE HANPSHKEHUS B BaJie

Tax = Mizmax _ 23911000 14 94 106 /2 = 14,94 H /wmi2.

02d>  02.0.23
3agaua Ne 2.4
OnpenenuTh TMHAMUYECKHE HArpy3KH B Baje MEXaHM3Ma, MMCIOIIETO PaJaraIbHBIHN
3a30p 0. MexaHu3M npuBEACH K JIBYXMacCOBOM pacueTHou cxeme (puc. 2.4). Omnpe-
JIEJTUTh BEJIMUMHY JEHCTBYIOIIUX HANIPSHKEHUH.

ﬂ Ci2 0
(@@
M+ M,

Il Iz
Pucynok 2.4 — Pacuérnas cxema k 3anaue 2.4

Hcxoonvie oannvie:
3aKOHBI M3MEHEHHUS BHEIIHUX HArpy30K: Ml(t) = const; Mz(t) =const; M;=30 xkH-m;

M,=-20 xkH-m; I,=10000 KF-MZ; 1,=4000 KF-MZ; nuametp Basa d=200 MM, qjIMHA Baja
=2 m; BeMUMHA MPUBEICHHOTO paananbHOTO 3a30pa 0=0,03 par.
Xoa pewieHust
1 3HayeHue CTaTUYeCKOro (aMIUTUTYJAHOI0) MOMEHTa TEXHOJIOTHYECKOTO CO-
MPOTUBJICHUS:
B IIMZ + Ile _ 10000-20+4000-30

M, = =22,86 xkH-m.
I +1, 10000 + 4000

2 KoaddurmeHT kECTKOCTH Bajia

._Glp_ 0,82-10°-25,13-10°

=0,1030-10°H - mm/pag = 103 kH - M/ pan,

1 2000
4 4
rae I, = rd =z 200 =25,13- 10° mm* — IOJIAPHBIA MOMEHT MHEPLIUU CEUYECHUs Ba-
32 2000
5
na; G = E = 2110 = 0,82-105 H/mm? — MOJlyJIb YIIPYTOCTH BTOPOrO poja

2(1+u) 2(1+0,3)
st crany; E — Moaynes ynpyroctu nepBoro poja; | — kodddunuent [lyaccona.
3 YactoTa cOOCTBEHHBIX KOJICOAHUN CUCTEMBI

_ Cm:\/103.10310000+4000 _60c!.
I 1, 10000 - 4000

4 YrnoBasi CKOPOCTh K KOHILY BBIOOPKHU 3a30pa

o ZMIG_\/2-3O-103-0,03_013501
07 10000 ’ '
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5 Koaddurment nmraMuaHOCTH

2
K =Migmax /Ma =14 [T+ 0" | =14 [1+ 0135-1031 _, 5.
M,p 22,866

6 MakcuMmallbHOE 3HAYEHHME MOMEHTa TEXHOJIOTHYECKOTO COIMPOTHUBIICHHUS,
BO3ZHMKAIOIIETO B YIPYTOM CBSI3U CUCTEMBI (BaJie),
Mi2max = KM, =2,28-22,86 =52,12 xH-m.

7 MakcuMalIbHbIE HAIIPSKEHUS B BAJIE

3
M :
Timax =~ L2MAK 02,12 103 =32,6-10° H/m? =32,6 H/mm>.
0,2d 0,2-0,2
3agaua Ne 2.5
OnpenenuTh HanpsKEHUs MPU yAape B MeXaHudeckou cucreme (puc.2.5). Maccoii

OasIku mpeHeopeyb.

—

5
% P=1000 H
= LA
=
é\% _Z = A -A
LA ?
- 1,=1000 mMm KT t=10 MM

I bhb=200 mMmm_ ¢

- [=2000 mm

Pucynok 2.5 — Pacuérnas cxema k 3agaye 2.5
Xoa pelieHust

1 Omnpenensem mapameTpsl cedeHus: Oanku. [Ipumem 3a Havanmo oTcuéra Ju-
HUIO, NPOXOSIIYIO Yepe3 LUEHTP TSKECTU MPsAMOyroiibHUKa pazmepamu 200x10 mm.
Torna BepTukanbHas KOOpJUHATA IIEHTPA THKECTH (GUTYPHI OyIET paBHA:
yo = Sy bt-0+(h-t)2t((h—-t)/2+1t/2)

© 3F bt+(h—t)2t
~0+(150-10)-2-10-(140/2+10/2)
200-10+(150-10)-2-10

MomMmeHT HHCPIHUU CCUCHUA Oaxu

3 3 2
IzZ(Ii +ai2Fi):%+yczbt+u+(h—i—ycj (h—t)2t =

—
—

=43,75 Mmm.

12 2 2

©200-10° 10-140°

+43,75% 20010 + +(75-5-43,75)>-140-2-10 =

—806-10% Mm™* =806 cm”
MOMEHT COTIPOTHBIICHHS CEUCHUS OaTKU

W=1/y,, =1/(h—t/2-y,)=806/(15-0,5-4,375)="79,61 cm’.
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2 Tlporu6 mocepenuHe OaNKU OT CTATUYECKOTO ACHCTBUS CUIIBI P

3 3
- PP 1000 52000 1575w,
48ET1  48.2,1-10°-806-10

3 Koappurment nuraMmaHOCTH

K, =1+ 1+&:1+ 1+@:9,029.
A, 1,575

4 HanOopImii n3ru0aroIluii MOMEHT OT CTATHYECKOTrO AEHCTBUS CUIbLI P
M=P/2-1/2=1000/2-2/2 =500 H-m.

S5 MakcuMaibHbIe HOPMAJIBHBIE HAMPSIAKEHUS OT CTATUYECKOTO JIEMCTBHUS CUIIBI

P:
6., =M/W=500-10°/79,61-10° = 6,28 H/ mMm> .

6 MakcumaabHble HOPMaJbHBIE HAMPSHKEHUSI OT TUHAMUYECKOTO JEUCTBUSI CU-
el P

6 =0¢K, =6,28-9,029 =56,7 H/mm>.

3agaua Ne 2.6

OnpenenuTs HANPSDKEHUS TIPU yJIape B MEXaHUYECKOM cucteme (cM. puc.2.5) ¢ yué-
TOM MaccChl CUCTEMBI.

Xoa pelieHust
[TyHKTBI 1, 2 BBIMOTHSAIOTCS aHAJIOTUYHO MPEIbIIYIISH 3a1a4e.
3 Macca Oanku

m=[bt+(h—t)2t ]Ip=[0,2-0,01+(0,15-0,01)2-0,01]2-7800 = 75 kr.
Bec 6anku Q=mg=75 9,81=735 H.
4 Ko>ppuuueHT TMHaMUIHOCTH

K, =1+ [1+ 2h =1+ [1+ 230 =791,
A [1+B(Q/P)] 1,575[1+17/35-735/1000]

rae B=17/35 — koadduLMeHT npUBEeNeHUs] MacChl ISl U3ruOarouero yaapa mnoce-
peauHe OaIKH.
5 HanOonpinii n3rudaroinmi MOMEHT OT CTATUYECKOTO IE€HCTBUS CUJIBI P

M=P/2-1/2=1000/2-2000/2 =500 H-m.

6 MakcuMaJjbHbIC HOPMAJIBHBIC HAIIPSAKCHUA OT CTATUICCKOTO I[GﬁCTBPIH CHIJIBI
P

Gor =(M+Q/1-1/2-1/4)/ W=(M+Q-1/8)/W =
= (500-10° +735-2000/8)/79,61-10° = 8,59 H/mm".

7 MakcuMaibHbIE HOpMaJIbHBIE HANIPSIKEHUSI OT TMHAMUYECKOTO JICMCTBUS CH-
el P

6=0¢K, =859-7,91=67,9 H/mm>.
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3agaya Ne 2.7
OnpenenuTh HaNpsHKEHUS MPU yAape B MeXaHU4eckoi cucteme (puc.2.6) ¢ yuérom
HaJUYUs PY>KUHBI TIO]T TPaBOM 0mopoit 0anku ¢ xkEcTrkocThio 300 H/MM.

P=1000 H

LA

h=50 MM

1,=1000 mMm LA

—
—

1=2000 MM

&,VVVV

I A§>"‘

1AM

Pucynok 2.6 — Pacué€THas cxema Kk 3agaye 2.7
Xoa peuieHust
[TyHKT 1 BBITONHICTCS aHAIOTMYHO 3aa4e 2.5.
2 TIporu6 mocepenrHe OANKU OT CTATUYCCKOTO ACHCTBUS CHITBI P
P> P 1000 -2000° 1000
cr — +—= 5 4 +
48E1 4c 48-21-10°-806-10" 4-300
3 KoaddurueHT 1uHaMUYHOCTH

K, =1+ 1+ﬂ=1+ 1+ﬂ:7,52.
A, 2,41

4 HanOospmii N3ru0aroIui MOMEHT OT CTATHYECKOI0 AEUCTBUS CUIbI P
M=P/2-1/2=1000/2-2000/2 =500 H-m.
5 MakcumanbpHble HOpMAJIbHBIE HANPSIKEHUSA OT CTATUYECKOTO IEUCTBUS CUJIBI

=2,41Mm.

P
6., =M/W =500-10"/79,61-10° = 6,28 H/mm>.

6 HopmanbpHble HAIPSYKEHUST OT JUHAMUYECKOTO JIEUCTBUS CUJIBI P
6=6,K,=6,28-7,52=47,2H/mm".
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